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Special
Functions

ASSP* for . ..

Timers

Industrial /
Appliances /
Motor Control

Signal Power Management erraees
Conditioning I I—
Off-Line Switching Regulators
—I Off-Line Switching Controllers I
: Data
Operational I Power Factor Controllers I— - <
Amplifiers : = . —| Flyback/Forward Fixed Frequency | — Transmission
Variable Frequency/Critical Conduction | | Fvback Variable F
Mode —| yback Variable Frequency |
- — Display
| Comparators Fixed Frequency/Continuous | _| Push-Pull/Half-Bridge Controller | Drivers
Conduction Mode _| UC384X Type |
Fixed Frequency/ | | - Transistor
Discontinuous Conduction Mode — F?ecolngarycsmtta FIIOSt Arrays
egulation Controllers

| Single Stage PFC F

I DC-DC Switching Isolated I_—I DC-DC Switching Non-Isolated I

Step-Up (Boost)

| Flyback/Forward Fixed Frequency |—

H' DG-DC Multi-Phase Controllers |

| Push-Pull/Half-Bridge Controllers |—

|Secondary Side Post Regulation Controllers |—

H  MOSFET/IGBT/Load Drivers |

Multi-Topology

|
Step-Down (Buck) |
|
|

| Flyback Fixed Freq. Converters |— Dedicated Drivers | Charge Pumps
| LED/Display Drivers H Load/Relay Drivers _|
I Linear Voltage Regulators I— MOSFET/IGBT Drivers |

| General Purpose Linear Voltage Regulators |— _I

Voltage References I

| Low Dropout Linear Voltage Regulators |—

Voltage Reference |

| Application Specific Low Dropout Voltage Regulators |—

Feedback Controllers |

I Voltage Supervisory/Monitoring ICs I—

Balanced A _
Modulator/ utomotive
Demodulator
Networking /
Computing
Wireless &
Portable
Smart Cards

*ASSP: Application Specific Standard Products

Hot Swap I

Overvoltage Protection |—

Undervoltage Reset |— —I

Battery Management I

Overvoltage & Undervoltage Supervisory |—

Charge Controllers |

Undervoltage Reset & Linear Voltage Regulator |—

Overvoltage Charge Protection |

[ Hybrid Diodes H
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Signal Conditioning

Operational Amplifiers

| | | | |
. Low Voltage . .

High Speed Rail-to—Rail Low Power High Current Low Noise General Purpose Compandors
NE592 MC33201 MC33171 TCAO0372 LM833 MC33071 NE570
NCS2500 MC33202 MC33172 MC33077 MC33072 SA571
NCS2501 MC33204 MC33174 MC33078 MC33074 SA572
NCS2502 MC33501 MC33178 MC33079 MC34071 SA575
NCS2510 MC33502 MC33179 MC33178 MC34072
NCS2511 MC33503 MC33179 MC34074
NCS2530 NCS2001 Low Cost MC33272A Transconductance
NCS2535 NCS2002 General Purpose MC33274A Amplifiers
NCS2540 NCS7101 NE5532(A)

NCS2550 NE5230 LM201A LM2904 MC3303 NE5534(A) NE5517
NCS2551 LM224 LM301A MC3403
NCS2552 LM258 LM324(A)

LM2902 LM358(A)
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Single Operational Amplifiers
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Slew Vio €n
Vce Vee GBW Rate | (max @ 25°C, lis Ip Temp | CMR (typical) Number
Device | (min) | (max) | (typ) (typ) | Vs=5.0V) | (typ) (ty) | Range | (typ) | (nv//Hz) of Supply
Name V) (V) (MHz) (V/us) (mV) (nA) (mA) (°C) (dB) @f=1.0kHz Channels | Type Package Description
LM201A +3.0 122 1.0 0.5 2.0 30 1.8 -25to 96 - 1 Split DIP-8, General Purpose,
+85 SO-8 Precision
Non Compensated
LM201AV +3.0 +22 1.0 0.5 2.0 30 1.8 -40to 96 - 1 Split DIP-8, General Purpose,
+105 SO-8 Precision
Non Compensated
LM301A +3.0 +18 1.0 0.5 7.5 70 1.8 0to 70 90 - 1 Split DIP-8, General Purpose,
SO-8 Non Compensated
MC33071 |[3.00or | 44 45 13* 5.0 100 1.6 -40 to 97 32 1 Single, DIP-8, High SR, Wide BW, Single
+1.5 +85 Split SO-8 Supply, *Av = -1.0
MC33071A | 3.00r | 44 45 13* 3.0 100 1.6 -40 to 97 32 1 Single, DIP-8, High SR, Wide BW, Single
+1.5 +85 Split SO-8 Supply, *Av = -1.0
MC33171 |[3.00r | 44 or 1.8 21 5.0 20 0.18 -40to 90 32 1 Single, DIP-8, Low Power, Single Supply,
+1.5 +22 +85 Split SO-8 Two Voltage Ranges
MC33201 | 1.8 or 12 2.2 1.0 6.0 80 0.9 -40 to 90 20 1 Single, DIP-8, Low Voltage, Rail-to-Rail
+0.9 +105 Split SO-8
MC33201V | 1.8 or 12 2.2 1.0 6.0 80 0.9 -55to 90 20 1 Single, DIP-8, Low Voltage, Rail-to-Rail,
+0.9 +125 Split SO-8 Extended Temp. Range
MC33501 |[1.00r | 7.00r | 4 @ 3.0 5.0 0.04 1.2 @ -40 to 75 30 1 Single, | TSOP-5* One Volt SMARTMOS™,
+05 | £85 | Vs =5 pA Vs=1V | +105 Split Rail-to—-Rail
MC33503 |[1.00r | 7.00r | 4@ 3.0 5.0 0.04 1.2@ -40 to 75 30 1 Single, | TSOP-5* One Volt SMARTMOS,
+05 | £35 [ Vs=5 pA | Vs=1V | +105 Split Rail-to—Rail

*TSOP-5 - Also known as Thin SOT23-5.
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ON Semiconductor Selector Guide - Analog Integrated Circuits
Single Operational Amplifiers (continued)

Slew Vio en
Vce Vee GBW Rate | (max @ 25°C, lis Ip Temp | CMR (typical) Number
Device | (min) | (max) | (typ) (typ) | Vs=5.0V) [ (typ) (typ) | Range | (typ) | (nv//Hz) of Supply
Name V) (V) (MHz) (V/us) (mV) (nA) (mA) (°C) (dB) @f=1.0kHz Channels | Type Package Description
MC34071 3.0 or 44 4.5 13* 5.0 100 1.6 0to 70 97 32 1 Single, DIP-8, High SR, Wide BW,
+1.5 Split SO-8 Single
Supply, *Av = -1.0
MC34071A | 3.0 or 44 4.5 13* 3.0 100 1.6 0to 70 97 32 1 Single, DIP-8, High SR, Wide BW,
+1.5 Split SO-8 Single
Supply, *Av = -1.0
NCS2001 | 0.9or | 7.0 0r 1.4 1.6 6.0 10 pA .80 -40 to 70 100 1 Single, | TSOP-5%, One Volt, CMOS
+0.45 | +3.5 +105 Split SC70-5 Rail-to-Rail
NCS2002 | 0.9or | 7.00r 0.8 1.2 6.0 10 pA .80 -40 to 82 100 1 Single, | TSOP-6* One Volt, CMOS
+0.45 | £3.5 +105 Split Rail-to-Rail with Enable
NCS7101 1.80r | 10 or 1.0 1.2 7.0 1.0 pA 1.1 -40 to 65 140 1 Single, | TSOP-5* | Low Voltage, Rail-to-Rail
+0.9 | 5.0 +85 (min) Split
NCV2002 | 09or | 7.0 or 0.8 1.2 6.0 10 pA .80 -40to 82 100 1 Single, TSOP-6* One Volt, CMOS
+0.45 | £3.5 +125 Split Rail-to-Rail with Enable
NE5230 +0.9 | £7.5 0.6 0.25 3.0 40 0.6 0to 70 95 30 1 Single, SO-8, Single Low Voltage Op
or1.8 | or15 Split PDIP-8 Amp
NE5534 +3.0 +20 10 13 4.0* 500 4.0 Oto70 [ 100 4.0 1 Single, SO-8, Single Low Noise Op
Split PDIP-8 Amp
NE5534A +3.0 +20 10 13 4.0* 500 4.0 Oto70 [ 100 815! 1 Single, SO-8, Single Low Noise Op
Split PDIP-8 Amp
SA5230 +0.9 | £7.5 0.6 0.25 3.0 40 0.6 -40 to 95 30 1 Single, SO-8, Single Low Voltage Op
or1.8 | ori5 85 Split PDIP-8 Amp
SA5534 +3.0 +20 10 13 4.0* 500 4.0 -40 to 100 4.0 1 Single, PDIP-8 Single Low Noise Op
85 Split Amp
SA5534A +3.0 +20 10 13 4.0* 500 4.0 -40 to 100 3.5 1 Single, SO-8, Single Low Noise Op
85 Split PDIP-8 Amp
SE5534 +3.0 +20 10 13 2.0* 400 4.0 -55 to 100 4.0 1 Single, PDIP-8 Single Low Noise Op
125 Split Amp
SE5534A +3.0 +20 10 13 2.0* 400 4.0 -55to 100 3.5 1 Single, PDIP-8 Single Low Noise Op
125 Split Amp

*TSOP-5 - Also known as Thin SOT23-5.
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Dual Operational Amplifiers

ON Semiconductor Selector Guide - Analog Integrated Circuits

Slew Vio en
Vee | Vec | GBW | Rate (max @ 25°C, Iis Ip* Temp CMR (typical) Number
Device | (min) | (max) | (typ) | (typ) Vs=50V) | (yp) | (typ) | Range | (typ) | (nv//He) of Supply
Name (V) V) (MHz) | (V/us) (mV) (nA) | (mA) (°C) (dB) @f=1.0kHz Channels | Type [Package Description
LM258 3.00r | 320r 1.0 0.6 5.0 45 0.7 |-25t0+85 [ 85 - 2 Single, | DIP-8, Low Noise
+1.5 | 18 Split SO-8,
Micro8
LM358 3.00r | 32o0r 1.0 0.6 7.0 45 0.7 0to 70 70 - 2 Single, | DIP-8, Low Noise
15 | +18 Split S0-8,
Micro8
LM833 +2.5 36 15 7.0 5.0 300 4.0 |-40to+85 | 100 4.5 2 Single, | DIP-8, Low Noise
Split SO-8
LM2904 3.00r | 26 or 1.0 0.6 7.0 45 0.7 -40 to 70 - 2 Single, | DIP-8, Low Power
+1.5 +13 +105 Split SO-8,
Micro8
LM2904V | 3.0 or | 26 or 1.0 0.6 7.0 45 0.7 -40 to 70 - 2 Single, DIP-8, Low Power
+1.5 | 13 +125 Split SO-8,
Micro8
MC33072 | 3.00or | 44 or 4.5 13* 5.0 100 3.2 |-40to+85 | 97 32 2 Single, | DIP-8, High SR, Wide BW, Single
1.5 122 Split SO-8 Supply, *Av = -1.0
MC33072A | 3.00r | 440r | 4.5 13* 3.0 100 32 |[-40to+85 | 97 32 2 Single, | DIP-8, High SR, Wide BW, Single
+1.5 | 22 Split SO-8 Supply, *Av = -1.0
MC33077 | +2.5 | +18 37 1 1@Vs=+15V | 280 3.5 |-40to+85 | 107 4.4 2 Split DIP-8, Low Noise
SO-8
MC33078 | #5.0 | £18 16 7.0 2.0 300 41 |-40to +85 | 100 4.5 2 Split DIP-8, Low Noise
SO-8
MC33172 | 3.0 or | 44 or 1.8 2.1 5.0 20 0.36 | -40to +85 90 32 2 Single, DIP-8, Low Power, Single Supply, Two
+1.5 +22 Split SO-8 Voltage Ranges
MC33172V | 3.0 or | 44 or 1.8 21 5.0 20 0.36 -40 to 90 32 2 Single, SO-8 Low Power, Single Supply, Two
+1.5 122 +105 Split Voltage Ranges, Extended
Temp. Range
MC33178 | £2.0 +18 5.0 2.0 3.0 100 .85 | -40to+85 [ 110 7.5 2 Split DIP-8, High Output Current, Low
SO-8 Power, Low Noise

*Ip typical for total device (all channels)
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ON Semiconductor Selector Guide - Analog Integrated Circuits
Dual Operational Amplifiers (continued)

Slew Vio en
Vee | Vec | GBW | Rate (max @ 25°C, Iis Ip* Temp CMR (typical) Number
Device | (min) | (max) | (typ) | (typ) Vs=50V) | (yp) | (typ) | Range | (typ) | (nv//He) of Supply
Name (V) V) (MHz) | (V/us) (mV) (nA) | (mA) (°C) (dB) @f=1.0kHz Channels | Type [Package Description
MC33202 | 1.80or | 120r 2.2 1.0 8.0 80 1.8 -40 to 90 20 2 Single, | DIP-8, Low Voltage, Rail-to-Rail
+0.9 6 +105 Split SO-8,
Micro8m
MC33202V [ 1.80r | 12 0r 2.2 1.0 8.0 80 1.8 -55 to 90 20 2 Single, | DIP-8, Low Voltage, Rail-to-Rail,
+0.9 16 +125 Split SO-8 Extended Temp. Range
MC33272A | 3.0 or | 36 or 24 10 1@Vs=+15V | 300 | 4.30 |-40to+85 | 100 18 2 Single, | DIP-8, Single Supply, High SR, Low
+1.5 +18 2@Vs=50V Split SO-8 Input Offset Voltage
MC33502 1.0 7.0 5.0 3.0 5.0 0.04 | 33 -40 to 75 30 2 Single, | DIP-8, One Volt SMARTMOS,
pA +105 Split SO-8 Rail-to-Rail
MC34072 | 3.00r | 44o0r | 45 13* 5.0 100 3.2 0to 70 97 32 2 Single, | DIP-8, High SR, Wide BW, Single
+1.5 | 22 Split SO-8 Supply, *Av = -1.0
MC34072A | 3.00r | 440r | 45 13* 3.0 100 3.2 0to 70 97 32 2 Single, | DIP-8, High SR, Wide BW, Single
1.5 122 Split SO-8 Supply, *Av = -1.0
MC34072V | 3.00r | 440r | 4.5 13* 5.0 100 3.2 -40 to 97 32 2 Single, | DIP-8, High SR, Wide BW, Single
+1.5 +22 +125 Split SO-8 | Supply, Extended Temp. Range,
*Av = -1.0
NE592 -8.0 | +8.0 90 - - 9.0 18 0-70 86 - 2 - SO-8, Video Amplifier
uA 14
PDIP-8,
14
NE5532/A | £3.0 | £20 10 9.0 40 @15V 200 8.0 0to 70 100 8.0 2 Split DIP-8, Low Noise
SO-8,
SO-16W
SA5532 +3.0 | +20 10 9.0 40@*15V 200 8.0 -40t085 | 100 8.0 Split DIP-8 Low Noise
SE5532/A | £3.0 | £20 10 9.0 20@x15V 200 8.0 |[-55to125 [ 100 8.0 Split DIP-8, Low Noise
SO-8
TCA0372 | 5.00r | 40 or 1.4 1.4 15@+15V 100 5.0 -40 to 90 22 2 Single, SOP Power, High Current
25 | £20 +125 Split | (12+2+2)
DIP-8,
DIP-16
TCA0372B | 5.0 or | 40 or 1.4 1.4 15@ 15V 100 5.0 -40 to 90 22 2 Single, | DIP-8, Power, High Current
2.5 | 20 +125 Split | SO-16W

*Ip typical for total device (all channels)
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Quad Operational Amplifiers

ON Semiconductor Selector Guide - Analog Integrated Circuits

Slew Vio en
Vee | Vec | GBW | Rate (max @ 25°C, lis Ip* Temp CMR (typical) Number
Device [ (min) | (max) | (typ) | (typ) Vs=50V) |(typ) | (typ) | Range | (typ) (nv//Hz) of Supply
Name V) V) (MHz) | (V/us) (mV) (nA) (mA) (°C) (dB) @ f=1.0kHz Channels | Type Package Description
LM224 3.0 32 1.0 0.6 5.0 90 - -25to 85 - 4 Single, DIP-14, Low Power
1.5 | £16 +85 Split SO-14
LM324 3.0 32 1.0 0.6 7.0 90 - 0to 70 70 - 4 Single, DIP-14, Low Power
+1.5 | £16 Split SO-14
LM324A 3.0 32 1.0 0.6 3.0 45 0.7 0to 70 70 - 4 Single, DIP-14, Low Power
1.5 | £16 Split SO-14
LM2902 3.0 26 1.0 0.6 7.0 90 - -40 to 70 - 4 Single, DIP-14, Low Power
+1.5 | £13 +105 Split SO-14
LM2902V 3.0 26 1.0 0.6 7.0 90 - -40 to 70 - 4 Single, DIP-14, Low Power, Extended
+1.5 | +13 +125 Split SO-14 Temp. Range
MC3303 3.0 36 1.0 0.6 8.0 200 2.8 -40 to 90 - 4 Single, DIP-14, Low Power
+1.5 | 18 +85 Split SO-14
MC33074 3.0 | 440r | 45 13* 5.0 100 6.4 -40 to 97 32 4 Single, DIP-14, High SR, Wide BW,
or +22 +85 Split SO-14, Single Supply, *AV = -1.0
+1.5 TSSOP-14
MC33074A 3.0 | 440r | 45 13* 3.0 100 6.4 -40 to 97 32 4 Single, DIP-14, High SR, Wide BW,
or 122 +85 Split SO-14, Single Supply, *AV = -1.0
+1.5 TSSOP-14
MC33079 +5.0 | =18 16 7.0 25 300 8.4 -40to 100 45 4 Split DIP-14, Low Noise
+85 SO-14
MC33174 3.0 | 44o0r 1.8 21 5.0 20 0.72 -40 to 90 32 4 Single, DIP-14, Low Power, Single
or +22 +85 Split SO-14, Supply, Two Voltage
+1.5 TSSOP-14 Ranges
MC33174V 3.0 | 44o0r 1.8 2.1 5.0 20 0.72 -40 to 90 32 4 Single, DIP-14, Low Power, Single
or +22 +105 Split SO-14 Supply, Two Voltage
+1.5 Ranges, Extended Temp.
Range
MC33179 +2.0 +18 5.0 2.0 3.0 100 1.7 -40 to 110 7.5 4 Split DIP-14, High Output Current, Low
+85 SO-14 Power, Low Noise

*|p typical for total device (all channels)
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Quad Operational Amplifiers (continued)

Slew Vio en
Vee | Vec | GBW | Rate (max @ 25°C, lis Ip* Temp CMR (typical) Number
Device [ (min) | (max) | (typ) | (typ) Vs=50V) |(typ) | (typ) | Range | (typ) (nv//Hz) of Supply
Name V) V) (MHz) | (V/us) (mV) (nA) (mA) (°C) (dB) @ f=1.0kHz Channels | Type Package Description
MC33204 1.8 12 or 2.2 1.0 10 80 316 -40to 90 20 4 Single, DIP-14, Low Voltage, Rail-to-Ralil
or +6.0 +105 Split SO-14,
+0.9 TSSOP-14
MC33204V 1.8 12 or 2.2 1.0 10 80 3.6 -55to 90 20 4 Single, DIP-14, Low Voltage,
or +6.0 +125 Split SO-14 Rail-to-Rail, Extended
+0.9 Temp. Range
MC33274A 3.0 | 36o0r 24 10 1.0 @ Vs 300 8.6 -40 to 100 18 4 Single, DIP-14, Single Supply, High SR,
or +18 =+15V +85 Split SO-14 Low Input Offset Voltage
ERIES 20@ Vs
=50V
MC3403 3.0 36 1.0 0.6 10 200 2.8 0to 70 90 - 4 Single, DIP-14, Low Power
+1.5 | +18 Split SO-14
MC34074 3.0 | 440r | 45 13* 5.0 100 6.4 0to 70 97 32 4 Single, DIP-14, High SR, Wide BW,
or +22 Split SO-14 Single Supply, *AV = -1.0
+1.5
MC34074A 3.0 | 44o0r 4.5 13* 3.0 100 6.4 0to 70 97 32 4 Single, DIP-14, High SR, Wide BW,
or +22 Split SO-14 Single Supply, *AV = -1.0
+1.5
MC34074V 3.0 | 44o0r 4.5 13* 5.0 100 6.4 -40 to 97 32 4 Single, DIP-14, High SR, Wide BW,
or +22 +125 Split SO-14 Single Supply, *AV = -1.0
+1.5
NCV33274A | 3.0 | 36o0r 24 10 35@ Vs 300 8.6 -40 to 100 18 4 Single, DIP-14, Single Supply, High SR,
or +18 =+15V +125 Split SO-14 Low Input Offset Voltage
+1.5 20@ Vs
=150V

*|p typical for total device (all channels)
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Signal Conditioning

Comparators

Single Dual Quad High Speed
LM211 LM293 LM239 MC10E1651
LM311 LM393 LM339 MC10E1652
NCS2200 LM2903 LM2901 NE521
NCS2201 MC3302

NCS2202

NCS2203

http://onsemi.com
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Single Comparators

Vio lio lis (] Temp Response Number
Device Vce Vee (max) (max) (typ) (typ) Range Time Supply of
Name (min) (max) (mV) (nA) (nA) (mA) (°C) (ns) Type Channels | Package Description
LM211 5.0 or 36 or 3.0 10 45 2.4 -251t0 +85 200 Single 1 SO-8 Highly Flexible Voltage
2.5 *15 Split
LM311 5.0 or 36 or 7.5 50 45 2.4 0to 70 200 Single 1 SO-8 Highly Flexible Voltage
+2.5 +15 Split DIP-8
NCS2200 | 0.850r | 6.00r +8.0 - 1.0 pA 10 -40to 105 700 Single 1 SOT23-5 Low Voltage CMOS
+0.425 13.0 Split QFN 2x2.2
NCS2201 | 0.850r | 6.00r +8.0 - 1.0 pA 10 -40to 105 700 Single 1 SOT23-6 Low Voltage CMOS with Enable
+0.425 | #3.0 Split
NCS2202 | 0.850r | 6.00r +8.0 - 1.0 pA 10 -40to 105 700 Single 1 SOT23-5 Low Voltage CMOS
+0.425 [ #3.0 Split
NCS2203 | 0.850r | 6.00r +8.0 - 1.0 pA 10 -40to 105 700 Single 1 SOT23-6 Low Voltage CMOS with Enable
+0.425 | #3.0 Split
Dual Comparators
Vio lio lis lg* Temp Response Number
Device Vce Vee (max) (max) (typ) (typ) Range Time Supply of
Name (min) (max) (mV) (nA) (nA) (mA) (°C) (ns) Type Channels | Package Description
LM293 2.0 or 36 or 5.0 50 25 0.4 -25to +85 1300 Single 2 SO-8 Low Offset Voltage
£1.0 +18 Split
LM393 2.0 or 36 or 5.0 50 25 0.4 0to 70 1300 Single 2 SO-8 Low Offset Voltage
+1.0 +18 Split DIP-8
LM2903 2.0 or 36 or 7.0 50 25 0.4 -40to +105 1500 Single 2 SO-8 Low Offset Voltage
+1.0 +18 Split DIP-8
LM2903V 2.0 or 36 or 7.0 50 25 0.4 -40to +125 1500 Single 2 SO-8 Low Offset Voltage
+1.0 +18 Split DIP-8

*|q typical for total device (all channels)
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Quad Comparators

Vio lio lis Ig* Temp Response Number
Device Vee Vee (max) (max) (typ) (typ) Range Time Supply of
Name (min) (max) (mV) (nA) (nA) (mA) (°C) (ns) Type Channels | Package Description
LM239 3.0 0or 36 or 5.0 50 25 0.8 -25 to +85 1300 Single 4 SO-14 TTL and CMOS
+1.5 +18 Split DIP-14 Compatible
LM339 3.00r 36 or 5.0 50 25 0.8 0to 70 1300 Single 4 SO-14 TTL and CMOS
+1.5 +18 Split DIP-14 Compatible
LM2901 3.0 or 36 or 7.0 50 25 0.8 -40 to +105 1300 Single 4 SO-14 TTL and CMOS
+1.5 +18 Split DIP-14 Compatible
LM2901V 3.00r 36 or 7.0 50 25 0.8 -40to +125 1300 Single 4 SO-14 TTL and CMOS
+1.5 +18 Split DIP-14 Compatible
MC3302 3.0 or 30 or 20 100 25 0.8 -40 to +85 1300 Single 4 SO-14 TTL and CMOS
+1.5 +15 Split DIP-14 Compatible

*|q typical for total device (all channels)
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Continuous
Conduction Mode (CCM)
— e.g. NCP1653

Critical
Conduction Mode (CRM)
— e.g. NCP1601

Discontinuous
Conduction Mode (DCM)
— e.g. NCP1601

CCM Operation

Power Range 300 W - 1 kW+

+ Constant Frequency

+ Lowest Peak Current

- Turn-off Losses Because of Hard Switching
- Inductor Value is Largest

CRM operation

Power Range: 75 W - 400 W
+ No Recovery Effect

+ Fewer External Components
- High Peak Current

- Variable Frequency

DCM operation

Power Range: 75 W - 400 W
+ Constant Frequency

+ No Recovery Effect

+ Best Stability

- Highest Peak Current

http://onsemi.com
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CHOOSING AN ISOLATED TOPOLOGY BY POWER

=
1)

Increasing Higher Power

ON Semiconductor Selector Guide - Analog Integrated Circuits

— Y Y Y Y\,

x pu

I 1

B
:

e

=

Half-Bridge
(300~700 W)

7
-

'l' p—

Flyback
(0~200 W)

Forward
(150~400 W)

http://onsemi.com
21

:

Push-Pull
(300~1 kW)

Full-Bridge
(500~>1 kW)

|

2-Transistor Forward
(200~500 W)
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Summary of Choosing a Topology

Power Topology Conversion Isolated Multi-Output Output Ripple MOSFET Stress
Low Buck Step-down No No Small VIN
Boost Step-up No No Large Vout
Buck-Boost Inverting No No Large Vin - VouT
Cuk Inverting No No Small > Vins >VouT
Sepic Up or Down No No Large > Vins >VouT
Flyback Up or Down Yes Yes Large <2V
Forward Up or Down Yes Yes Small <2V
2-Transistor Up or Down Yes Yes Small VN
Forward
Medium Half-Bridge Up or Down Yes Yes Small VIN
High Push-Pull Up or Down Yes Yes Small 2V|N
Full-Bridge Up or Down Yes Yes Small VN

*|q typical for total device (all channels)

http://onsemi.com

22




ON Semiconductor Selector Guide - Analog Integrated Circuits

PWM Topology Overview
Buck Boost
L L
Faaal Y N ll>||
Ton Toff

o
5<
©
N
1%
3L
PAl
O
AWV
By}
)
&/
<
©
Al
PAl
(@]
AWV
py)
(=)
&/

A

Y

Ton Ton
Duty Cycle =D = ————— = —
vy Ton + Toft Ts Vout = DVin Vout = %Vin
_ __ Toff _ Toff ; .
D=1-D = Tort Tor = Ts Attributes: Attributes:
Step up only
. L . Step down only Used for power factor correction
NOTE: In all circuits, equations for Vot apply MOSFET stress = Vi, MOSFET st -V
to the continuous conduction case. Stress = Vout
Buck-Boost Flyback
1 Nl
N 1

-
hY 1
J
(@]
By

<
()
—/
Y YN\

o $n ()

Vout = %Vin

Vout = _TPVin |

Attributes:

Inverted output

Step up or step down ) .

MOSFET stress = Vi, - Vout 3??()“1%08 tve;/pptitzvv;r;,lg\rlgvemng
MOSFET stress > Vi,

Attributes:
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PWM Topology Overview (continued)

Forward Two-Transistor Forward

AY|
PA
(@]
oy)

Al
I
(@]
py)

Vout = %Vin AN

Attributes:
Step up, step down, or inverting Attributes:
More complex transformer ’ . )
Reset winding is needed (m < n) Sf?oug(’);tve;/p p%%vvg:,lg\rlgvernng
Potentially more than 50% duty cycle Simple transformer construction
Up to 200 W power level Primary winding is also the reset winding, so duty cycle < 50%
MOSFET stress > Vi, MOSFET stress = Vi,
Active Clamp Forward Push-Pull
L ° L
Y Y\ n

Vout = %Vin | I

Attributes: Attributes:

Step up, step down, or inverting Step up, step down, or inverting

Simple transformer construction Useful for low input voltage applications
Potentially more than 50% duty cycle Up to 1.0 kW power level

Up to 500 W power level More complex transformer

MOSFET stress > Vi, Duty cycle < 50%

MOSFET stress = 2.0 Vj,
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PWM Topology Overview (continued)

Half-Bridge Full-Bridge

T T e
v (*

/

lan)
| | I Vout = 7Vin
Attributes: Attributes:
Step up, step down, or inverting High power applications
Alternative to 2-transistor forward Step up, step down, or inverting
Up to 500 W power level Up to 2.0 kW power level
Duty cycle < 50% Duty cycle < 50%
MOSFET stress = Vi, Phase-shifted version possible for high density
Current doubler version useful for very high output currents
MOSFET stress = Vj,
SEPIC (Single-Ended Primary Inductor Converter) C'uk (By Slobodan C'uk)

NI = Y Y\
Vi |

11
Y
IC
LAY
(@)
A%
)
(<
\&/

~C ERQOD Vin

<

=)
\ANAS

Y|

Vout = %Vin Vout = — gvin
Attributes: Attributes:
Step up or step down Inverted output
MOSFET stress = Vin + Vout Step up or step down

MOSFET stress > Vj, and Vgt
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Power Management

Battery Management

Charge Controllers

— NiCd / NiMH

MC33340
MC33342

Voltage & Current
Regulation

MC33341

—  Single Cell Li-ion

NCP1800
NCP1835/B

http://onsemi.com
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Overvoltage Charger
Protection

NCP345
NCP346
NCP348
NUS2045
NUS3045




Battery Management

ON Semiconductor Selector Guide - Analog Integrated Circuits

Device Description Package Key Features
Single-Cell Lithium lon CCCV Battery . . ¢ Industry Leading Standby Current 0.5 uA
NCP1 M i
CP1800 Charger icro8 « Adjustable Charge Current Limit
MC33340/2 | Nickel Chemistry Battery Cradle Charger SO-8 ¢ Peak Voltage Detection
NCP345 Overvoltage Protection IC SOT23-5 * 30V Capabilty, 6'8.5 V Detect Threshold
¢ 1 uS Overvoltage Disconnect Time
NCP346 Adjustable Overvoltage Protection IC SOT23-5 * 30V Capabilty, 4'4.V and 5.5 V Detect Threshold
¢ 1 uS Overvoltage Disconnect Time
Positive overvoltage protection controller ¢ No External MOSFET
NCP348 with internal low Rgy N-MOSFET and DFN-10
status flat.
Up to 1 A Single-Cell * No External MOSFET
NCP1835 Lithium-ion/Polymer Integrated CCCV DFN-10
Battery Charger
Up to 300 mA Single-Cell ¢ No External MOSFET
NCP1835B Lithium—-ion/Polymer Integrated CCCV DFN-10
Battery Charger
Overvoltage Protection IC with Integrated ¢ Integrated NCP345 + 20 V P-Channel MOSFET
NUS2045 20 V P-Channel Power MOSFET DFN-8
Overvoltage Protection IC with Integrated ¢ Integrated NCP345 + 30 V P-Channel MOSFET
MU0 30 V P-Channel Power MOSFET DI
MC33341 Power Supply Battery Charger SO-8 ¢ Operating Voltage Range of 2.3 Vto 16 V
Regulation Control Unit DIP-8

http://onsemi.com
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Power Management

Power Factor

Controllers
[
| | | |
Variable Frequency Fixed Frequency Fixed Frequency Single Stage
Critical Conduction Mode Continous Conduction Mode Discontinuous Conduction Mode Power Factor Controllers
MC33232 NCP1653 NCP1601 NCP1651
MC33260 NCP1653A NCP1603 NCP1652*
MC33262, MC34262 NCP1650
MC33368 NCP1654*

NCP1601
NCP1606*

http://onsemi.com
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Variable Frequency / Critical Conduction Mode

ON Semiconductor Selector Guide - Analog Integrated Circuits

Min Drive
Freq HV Under Max In- Capability
Clamp Startup Voltage Startup Current Under Rush Enable Synchro- Max Source/
Control Freq Max Limit Lock-Out Consumption Limit Voltage Detec- Capa- nization Vee Sink Temp Pack-
Web Part Mode Topology (kH2) V) ) (uA) Detection Latch Protection tion bility Capability v) (mA) (°C) ages
MC33232 Voltage Boost NO N/A 10to 16 50 Current NO Fixed NO NO NO 16 300/ 300 -20 to SO-8,
Typ. Sensing +85 PDIP-8
MC33260 Voltage Boost and NO N/A 8.5t0 11 250 Current Fixed Fixed YES YES NO 16 500 / 500 -40 to SO-8,
Follower Typ. Sensing +105 PDIP-8
Boost
MC33262 Current Boost NO N/A 810 13 400 Current Fixed NO NO YES NO 30 500 / 500 -40 to SO-8,
Typ. Sensing +105 PDIP-8
MC34262 Current Boost NO N/A 8to 13 400 Current Fixed NO NO YES NO 30 500 / 500 Oto SO-8,
Typ. Sensing +85 PDIP-8
MC33368 Current Boost YES N/A 8.5t0 13 N/A Current Fixed NO NO YES NO 16 1000 / -25to SO-16,
Typ. Sensing 1000 +125 PDIP-16
NCP1601 Voltage Boost 405 N/A 9to 13.75 40 Negative Fixed Fixed YES N/A YES 18 500 / 800 -40 to SO-8,
Typ. Current +125 PDIP-8
9to 10.5 Sensing
Typ.
NCP1606* Voltage Boost 600 N/A 9.5t0 12 50 Current Programm Fixed NO YES NO 20 500 / 800 -40 to SO-8,
Mode Typ. Sensing able +125 PDIP-8
Fixed Frequency / Continuous Conduction Mode
Under Max Under Drive
Voltage Startup (Output) In- Capability
Switching Lock- Cons- Over Current Brown Voltage Rush Max Source/
Control Freq Out umption Power Limit Out Prote- Detec- Enable Vee Sink Temp Pack-
Web Part Mode Topology (kHZ) V) (nA) Limitation Detection Protection Latch ction tion Capability V) (mA) (°C) ages
NCP1653 Average Boost and 67 8.7 to 50 YES Program- NO Fixed Fixed YES YES 18 1000 / -40 SO-8,
Current Follower 13.25 mable 1000 to PDIP-8
Mode Boost Typ. Negative +125
or Peak Current
Current Sensing
Mode
NCP1653A Average Boost and 100 8.7 to 50 YES Program- NO Fixed Fixed YES YES 18 1000 / -40 SO-8,
Current Follower 13.25 mable 1000 to PDIP-8
Mode Boost Typ. Negative +125
or Peak Current
Current Sensing
Mode
NCP1650 Average Boost Adjustable 10 to 80 NO Negative YES Fixed NO NO YES 20 1500 / -40 SO-16
Current 25 to 250 10.5 Current 1500 to
Mode Typ. Sensing +125
Average Adjustable 65 | 9o 13.75 150 YES Current NO YES YES YES YES 25 1500 / 1500 -40 to SO-8
NCP1654* Current Boost to 266 9to 10.5 Sensing +125 PDIP-8
Mode

*Coming Soon.
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Fixed Frequency / Discontinuous Conduction Mode

Min Drive Ca-
HV Under Startup Under SMPS pability
Switching Startup Voltage Con- Current (Output) Go To Max Source/
Control Freq Limit Lock-Out sumption Limit Voltage In-Rush ON Enable Vee Sink Temp Pack-
Web Part Mode Topology (kHz) W) ) (nA) Detection Latch Protection | Detection Signal Capability V) (mA) (°C) ages
NCP1601 Voltage Boost 58 N/A 9t0 13.75 40 Negative Fixed Fixed YES N/A YES 18 500/ 800 -40 SO-8,
Mode Typ. Current to PDIP-8
9to 10.5 Sensing +125
Typ.
NCP1603 Voltage Boost 100 30 9to 13.75 80 Negative Fixed Fixed YES N/A YES 18 500/ 800 -40 SO-16
Mode Typ. Current to
Sensing +125
Single Stage PFC
Drive
Min Max Under Capa-
HV Under Startup Current (Output) bility In-
Switching Startup Voltage Con- Limit Voltage Max Source/ Rush
Control Freq Standby Mode Limit Lock-Out sumption Detec- Protec- Enable Vee Sink Detec- Temp Pack-
Web Part Mode Topology (kHz2) Technique ) ) (mA) tion tion Capability ) (mA) tion (°C) ages
NCP1651 Average Boost Adjustable 25 to 250 N/A N/A 9.810 10.8 55 Current YES YES 18 1500 / N/A -40 SO-16
Current Typ. Sensing 1500 to
Mode +125
NCP1652* Average Boost 100 Adj Skip Mode 40 11to 14 100 Current YES YES 20 300/ 700 N/A -40 SO-16
Current Typ. Sensing to
Mode +125

*Coming Soon.
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Power Management

Off-Line Switching Controllers

Flyback Forward
Fixed Frequency

CS51021A
CS51022A
CS51221
CS5124
MC33023
MC33060A
MC34023
MC34060A
MC44604
MC44605
MC44608
NCP1603

NCP1200
NCP1201
NCP1203
NCP1212
NCP1216A
NCP1216
NCP1217A
NCP1217
NCP1230
NCP1271
NCP1280
NCP1282*

Flyback
Variable Frequency
MC33067 NCP1308
MC33364 NCP1377
MC34067 NCP1378
NCP1205 NCP1337
NCP1207A NCP1381
NCP1215A NCP1351*

Push-Pull
Half Bridge Controllers
MC33025 TL494
MC34025 TL594
NCV494 NCP1395A
SG3535A NCP1395B
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uC384X
Type

CS2841B  UC3844B
UC2842B UC3845B
uC2843B UC3842BV
uC2844B UC3843BV
UC2845B UC3844BV
UC3842B UC3845BV
uC3843B

Secondary Side Post
Regulation Controllers

CS5101
NCP4330
NCP4326

*Coming Soon.
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Flyback / Forward Fixed Frequency

Drive
Min Over Capa-
Standby HV Under- Short Power Brown- bility
Con- Switching Freq Mode Startup Dynamic voltage Circuit Com- Out Soft- Max Source/
trol Freq Jittering Tech- Limit Self Supply Lock- Protec- pensa- Protec- Start Vee Sink Temp Additional
Web Part Mode (kHz) (%) nique V) (mA) Out (V) tion tion tion Latch (ms) V) (mA) (°C) Packages Features
CS51021A Current Adjustable N/A NO NO NO YES YES NO NO Via the Adj 20 1,000 -40 to SO-16 Bidirectional
Mode Latch / +85 Synchro-
Demag nization
CS51022A Current Adjustable N/A NO NO NO YES YES NO NO Via the Adj 20 1,000 -40 to TSSOP-16, 100 uA Max
Mode Latch / +85 SO-16 Sleep Cur-
Demag rent
CSs51221 Voltage Adjustable N/A NO NO NO YES NO NO NO Via the Adj 15 1,000 -40 to SO-16
Mode Latch / +85
Demag
CS5124 Current 400 N/A NO NO NO YES NO NO NO NO Adj 20 200 -40 to SO-8
Mode +105
MC33023 Voltage Adjustable N/A NO NO NO YES YES NO NO NO Adj 30 200 -40 to SO-16
or +105 WB
Current
MC34023 Voltage Adjustable N/A NO NO NO YES YES NO NO NO Adj 30 200 Oto PDIP-16
or +70
Current
MC33060A Voltage 200 N/A NO NO NO YES YES NO NO NO Adj 42 200 -40 to SO-14,
Mode +85 PDIP-14
MC34060A Voltage 200 N/A NO NO NO YES YES NO NO NO Adj 42 200 Oto SO-14,
Mode +70 PDIP-14
MC44604 Current 250 N/A YES 14.5 NO YES NO NO NO Via the Adj 18 750 -25to PDIP-16
Mode Latch / +85
Demag
MC44605 Current 250 N/A NO 145 NO YES NO NO NO Via the Adj 18 750 -25to PDIP-16
Mode Latch / +85
Demag
MC44608 Voltage 100, 40, N/A Secondary 50 NO 10to NO YES NO Via the NO 16 800/ -25to PDIP-8
Mode 75 Reconfig. 13.1 Typ. Latch / 800 +85
Demag
NCP1200 Current 100, 40, +0.7 Adj Skip 30 4 N/A When NO NO NO NO 16 250/ -25to SO-8,
Mode 60 Mode DSSis 250 +125 PDIP-8
used
NCP1201 Current 100, 60 0.82 Adj Skip 30 5.3 10.5to When NO YES NO NO 16 250/ -25to SO-8,
Mode Mode 12.5 Typ. DSS is 250 +125 PDIP-8
used
NCP1203 Current 100, 40, N/A Adj Skip 30 NO 7.8t0 NO NO NO NO NO 16 250 -40 to SO-8,
Mode 60 Mode 12.8 Typ. +125 PDIP-8
NCP1212 Current Adj N/A Adj Skip NO NO 10to 25 YES NO YES Via the NO 28 100/ -25to SO-8,
Mode Mode Typ. Latch / 300 +125 PDIP-8
Demag
NCP1216A Current 133, 100, +4 Adj Skip 30 8 NO When NO NO NO 1.00 16 500 Oto SO-8, Limited
Mode 65 Mode DSSis +125 PDIP-7 Duty Cycle
used to 50%
NCP1216 Current 133, 100, +4 Adj Skip 30 8 NO When NO NO NO NO 16 500 0to SO-8,
Mode 65 Mode DSS is +125 PDIP-7
used
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Flyback / Forward Fixed Frequency (continued)
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Drive
Min Over Capa-
Standby HV Under- Short Power Brown- bility
Con- Switching Freq Mode Startup Dynamic voltage Circuit Com- Out Soft- Max Source/
trol Freq Jittering Tech- Limit Self Supply Lock- Protec- pensa- Protec- Start Vee Sink Temp Additional
Web Part Mode (kHz) (%) nique ()] (mA) Out (V) tion tion tion Latch (ms) V) (mA) (°C) Packages Features
NCP1217A Current 133, 100, N/A Adj Skip 30 NO 7.6 to NO NO NO Via the 1.00 16 500 Oto SO-8, Limited
Mode 65 Mode 12.8 Typ. Latch / +125 PDIP-7 Duty-Cycle
Demag to 50%
NCP1217 Current 133, 100, N/A Adj Skip 30 NO 7.6 to NO NO NO Via the NO 16 500 0to SO-8,
Mode 65 Mode 12.8 Typ. Latch / +125 PDIP-7
Demag
NCP1230 Current 100 +6.4 Adj Skip 20 NO 7.7 to YES NO NO Via the 2.50 18 500/ -40 to SO-8,
Mode Mode 12.6 Typ. Latch / 800 +125 PDIP-7
Demag
NCP1280 Voltage Adjustable NO NO 25 13.8 YES NO NO NO Via the Adj 16 95 /200 -40 to SO-16
Mode Latch / +125
Demag
NCP1271 Current 65, 100 +75 Adj Skip 20 NO 12.6to YES NO NO Via the 4 20 500/ -40 to SO-7
Mode Mode with 20 Typ. Latch / 800 +125
Transient Demag
Load
Detection
NCP1282* Voltage 230 N/A NO NO NO 8.5to0 11 NO NO NO Line Adj 20 1000/ -40 to SO-16 HV Startup
Mode Typ. uvov 2000 +125 up to 700V
detectors
NCP1603 Voltage 100 +6.4 Adj Skip 30 NO 9to0 10.5 YES NO NO Via the 25 18 100/ -40 to SO-16
Mode Mode Typ. Latch / 100 +125
Demag

*Coming Soon.
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Flyback Variable Frequency

Freq Over
Freq Clamp Standby Min HV Under- Short Power Brown- Drive
Clamp Min Off Mode Start- Dynamic voltage Circuit Com- Out Soft- Max Capability
Control Max On Time Tech- Up Lim- Self Supply Lock- Protec- pensa- Protec- Start Vee Source/Sink Temp Pack-
Web Part Mode Time (us) (us) nique it (V) (mA) Out (V) tion tion tion Latch (ms) v) (mA) (°C) ages
MC33067 Voltage Adj Adj NO NO NO 9to 16 YES NO NO NO Adj 20 200/ 200 -40 to SO-16,
Mode Typ. +85 PDIP-16
MC34067 Voltage Adj Adj NO NO NO 9to 16 YES NO NO NO Adj 20 200 /200 Oto SO-16,
Mode Typ. +70 PDIP-16
MC33364 Current NO 6.9 Freq 40 NO 7.6to NO NO NO NO NO 16 220/ 600 -25to SO-8,
Mode Clamp 15 Typ. +125 SO-16
NCP1205 Current NO NO Frequency 40 NO 7.2to YES NO NO Adj NO 30 300/ 300 -25to SO-16,
Mode Foldback 15 Typ. +125 PDIP-14,
PDIP-8
NCP1207A Current NO 8 Adj Skip 40 7 9.8 to YES NO NO Via the Latch / 1 16 500 / 500 -40 to SO-8,
Mode Mode 10.4 Demag +125 PDIP-8
Typ.
NCP1215A Quasi Fixed Ton Variable Frequency NO NO 9to 15 NO NO NO NO NO 18 30/30 Oto SO-8,
Fixed Ton Toff Foldback Typ. +105 TSOP-6
NCP1308 Current NO 10 Adj Skip 40 7 9.8 to YES NO NO Fixed on the Voo 1 16 500 / 500 0 to SO-8
Mode Mode 12 Typ. +125
NCP1377 Current NO 3,8 Adj Skip 40 NO 7.6 to NO NO NO Via the Latch / 1 16 500 / 500 0to SO-7,
Mode Mode 12.8 Demag +125 PDIP-7
Typ.
NCP1378 Current NO 8 Adj Skip 40 NO 7.6 to NO NO NO Via the Latch / 1 16 500 / 500 0 to SO-8,
Mode Mode 8.5 Typ. Demag +125 PDIP-7
NCP1337 Current 67 35 Soft- 55 9.5 10to 12 YES YES YES Via the Latch / 4 20 500/ 500 0to SO-8,
Mode Ripple Typ. Demag +125 PDIP-7
Mode
NCP1381 Current 45 8 Adj Skip NO NO 10to 15 YES YES YES Via the Latch / 5 20 500/ 800 0to SO-14
Mode Mode Typ. Demag +125
NCP1351* Current Fixed Ton Variable Adj Skip NO NO 8.5t0 YES NO NO NO NO 20 300/ 150 0to SO-8,
Mode Toff Mode 15 Typ. +125 PDIP-8

*Coming Soon.
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Drive
Max Under- Short Internal Capability
Switching Standby Duty voltage Circuit Ref Enable Soft- Max Source/
Freq Mode Cycle Lock- Protec- Voltage Capa- Start Vee Sink Temp Additional
Web Part Control Mode (kHz) Technique (%) Out (V) tion Latch ) bility (ms) V) (mA) (°C) Packages Features
MC33025 Voltage & Current mode 1000 NO 45 9.2& YES NO 5.1 NO Adj 30 200 /200 -40 to +105 SO-16,
4.2 PDIP-16
MC34025 Voltage & Current mode 1000 NO 45 9.2 & YES NO 5.1 NO Adj 30 200 /200 0to +70 SO-16,
4.2 PDIP-16
NCV494 Voltage 200 NO 48 6.43 NO NO 5 NO Ad 40 500 / 500 -40 to +125 SO-16, Auto
PDIP-16 qualified
TL494 Voltage 200 NO 48 6.43 NO NO 5 NO Adj 40 500 / 500 -40 to +125 SO-16,
0to +70 PDIP-16
-40 to +85
SG3525A Voltage 400 NO 49 7 NO NO 5.1 YES Adj 40 400 / 400 0to +70 SO-16,
PDIP-16
TL594 Voltage 300 NO 50 5.2 NO NO 5 NO Adj 42 500 / 500 -40 to +85 SO-16,
PDIP-16,
TSSOP-16
NCP1395A Voltage 1000 Adj Skip 52 9.3 NO YES 2 YES Adj 20 180/180 0to +125 SO-16, Consumer
Mode PDIP-16 Applications
NCP1395B Voltage 1000 Adj Skip 52 9.3 NO YES 2 YES Adj 20 180/180 0to +125 SO-16, Industrial
Mode PDIP-16 Applications
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UC384X Type
Drive
Switching Standby Max Duty Internal Ref Soft- Max Capability
Freq Mode Cycle Undervoltage Short Circuit Voltage Start Vee Source/Sink Temp
Web Part Control Mode (kHz) Technique (%) Lock-out (V) Protection Latch V) (ms) V) (mA) (°C) Packages
CS2841B Current Mode 52 NO 50 7.4 10 8 Typ. YES N/A 5 NO 40 200/ 200 -40to +85 SO-14,
PDIP-8
ucC2842B Current Mode 52 NO 96 10 to 16 Typ. YES N/A 5 NO 30 200 /200 -25t0 +85 SO-14,
POIP s
UC2843B Current Mode 52 NO 96 7.6 to 8.5 Typ. YES N/A 5 NO 30 200/ 200 -25t0 +85 SO-14,
PDiP-a
uC2844B Current Mode 52 NO 48 10 to 16 Typ. YES N/A 5 NO 30 200 /200 -25t0 +85 SO-14,
POIPs
uC2845B Current Mode 52 NO 48 7.6 t0 8.5 Typ. YES N/A 5 NO 30 200/ 200 -25t0 +85 SO-14,
PDiP-a
UC3842B Current Mode 52 NO 96 10 to 16 Typ. YES N/A 5 NO 30 200 /200 0to +70 SO-14,
POIP s
UC3843B Current Mode 52 NO 96 7.6 to 8.5 Typ. YES N/A 5 NO 30 200/ 200 0to +70 SO-14,
PoiP s
UC3844B Current Mode 52 NO 50 10 to 16 Typ. YES N/A 5 NO 25 200 /200 0to +70 SO-14,
POIP 3
UC3845B Current Mode 52 NO 50 7.6 to 8.5 Typ. YES N/A 5 NO 25 200/ 200 0to +70 SO-14,
PoiP s
UC3842BV Current Mode 52 NO 96 10 to 16 Typ. YES N/A 5 YES 30 200 /200 -40to +105 SSOO—1g,
UC3843BV Current Mode 52 NO 96 7.6 to 8.5 Typ. YES N/A 5 YES 30 200/ 200 -40 to +105 SS()61g,
UC3844BV Current Mode 52 NO 50 10 to 16 Typ. YES N/A 5 YES 25 200 /200 -40to +105 SSOO—1g,
UC3845BV Current Mode 52 NO 50 7.6 to 8.5 Typ. YES N/A 5 YES 25 200/ 200 -40 to +105 SS()61g,
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Power Management

Off-Line Switching Regulators

MC33363 NCP1050
NCP1000 NCP1051
NCP1001 NCP1052
NCP1002 NCP1053
NCP1010 NCP1054
NCP1011 NCP1055
NCP1012 NCP1027
NCP1013

NCP1014
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Off-Line Switching Regulators

Max Max Over
Standby Break- Internal Min HV Dynamic Under- Short Power Brown
Switching Freq Mode Rps(on) down Current Startup Self voltage Circuit Com- -Out
Control Freq Jittering Tech- Typ Voltage Set Point Limit Supply Lock- Protec- pensa- Protec- Temp Pack-
Web Part Mode (kHz) (%) nique (V] ) (mA) ) (mA) out (V) tion tion tion Latch (°C) ages
MC33363 Voltage Mode 285 N/A NO 14 700 400 9 NO 9.5 to NO NO NO NO -25to SO-16,
15.2 +150 PDIP-16
Typ.
NCP1000 Voltage Mode 100 N/A Skip Mode 18 700 500 20 NO 7510 NO NO NO NO -40 to PDIP-8
8.5 Typ. +125
NCP1001 Voltage Mode 100 N/A Skip Mode 9 700 1000 20 NO 7.5t0 NO NO NO NO -40 to PDIP-8
8.5 Typ. +125
NCP1002 Voltage Mode 100 N/A Skip Mode 6 700 1500 20 NO 7510 NO NO NO NO -40 to PDIP-8
8.5 Typ. +125
NCP1010 Current Mode 65, 100, + 3.3 Skip Mode 25 700 100 30 8.5 7.5t0 When NO NO YES 0 to PDIP-7,
130 8.5 Typ. DSS is +125 SOT-223
used
NCP1011 Current Mode 65, 100, + 3.3 Skip Mode 25, 11 700 250, 450 30 8.5 7510 When NO NO YES Oto PDIP-7,
130 8.5 Typ. DSSis +125 PDIP-7
used SMT.
SOT-223
NCP1012 Current Mode 65, 100, +3.3 Skip Mode 11 700 250 30 8 7.5 to When NO NO YES 0 to PDIP-7,
130 8.5 Typ. DSS is +125 PDIP-7
used SMT,
SOT-223
NCP1013 Current Mode 65, 100, +3.3 Skip Mode 1 700 350 30 8 7.5to When NO NO YES 0to PDIP-7,
130 8.5 Typ. DSSis +125 SOT-223
used
NCP1014 Current Mode 65, 100, +3.3 Skip Mode 11 700 450 30 8 7.5 to When NO NO YES 0 to PDIP-7,
130 8.5 Typ. DSS is +125 PDIP-7
used SMT.
SOT-223
NCP1050 Gated Oscillator 45.5, 103, +5.0 Skip Mode 30 700 100 20 6.3 7.5to YES NO NO YES -40 to PDIP-7,
140 8.5 Typ. +150 SOT-223
NCP1051 Gated Oscillator 45.5, 103, +5.0 Skip Mode 30 700 200 20 6.3 7.5 to YES NO NO YES -40 to PDIP-7,
140 8.5 Typ. +150 SOT-223
NCP1052 Gated Oscillator 45.5, 103, +5.0 Skip Mode 30 700 300 20 6.3 7.5to YES NO NO YES -40 to PDIP-7,
140 8.5 Typ. +150 SOT-223
NCP1053 Gated Oscillator 45.5, 103, +5.0 Skip Mode 15 700 300 20 6.3 7.5 to YES NO NO YES -40 to PDIP-7,
140 8.5 Typ. +150 SOT-223
NCP1054 Gated Oscillator 45.5, 1083, +5.0 Skip Mode 15 700 530 20 6.3 7510 YES NO NO YES -40 to PDIP-7,
140 8.5 Typ. +150 SOT-223
NCP1055 Gated Oscillator 45.5, 108, +5.0 Skip Mode 15 700 680 20 6.3 7.5t0 YES NO NO YES -40 to PDIP-7,
140 8.5 Typ. +150 SOT-223
NCP1027 Current Mode 65,100 +6.0 Skip Mode 5.6 700 800 30 N/A 7210 YES YES YES YES Oto PDIP-7
8.5 Typ. +125

http://onsemi.com

38




ON Semiconductor Selector Guide - Analog Integrated Circuits

Power Management

|
DC-DC Switching Non-Isolated

Buck Switcher Buck Controller Boost Switcher Boost Controller
(Step—Down) (Step—Down) (Step-Up) (Step-Up)
| | | | | | | | | NCP1450
Synchrongus Non—Schhrpnous Synchrongus Non—Sy_mhrpnous | Synchronous | | Non—Synchronous|
Rectification Rectification Rectification Rectification
NCP1410 NCP1403
NCPISOT GOtz LvEers |NPism Norseze  Cemces N4 NOPate
NCP1526* (CS51413 LM2576 NCP1582/A* NCP5423 SG3525 NCP1421 NCP1400
NCP1510 CS51414 NCP1500 | NCP1583* NCP5424 NCP1550 NOP1422 NCP1402
NCP5030* CS5171
NCP1521 NCV51411 NCP1530 [ NCP1571 NCP5425 CS5172
o
CS5174
NCP1519*
NCP1529*
Charge Pumps Multi-Topology
MAX828 MC34063 MC34166
NCP5603 MC33063 MC33166
MAX829 NCV33063 MC34163
MAX1720 NCP3063 NCP3163
NCP1729 CS5171 MC34167
CS5172 MC33167
CS5173
CS5174

*Coming Soon.
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Power Management

DC-DC Switching Isolated

Flyback/Forward
Fixed Freq Controllers

CS51021A NCP1200
CS51022A NCP1201
CS51221 NCP1203
CS5124 NCP1212
MC33023 NCP1216A
MC34023 NCP1216
MC33060A  NCP1217A
MC34060A  NCP1217
MC44604 NCP1230
MC44605 NCP1271
MC44608 NCP1280
NCP1603 NCP1282

Secondary Side Post
Regulation Controllers

Push-Pull
Half-Bridge Controllers
MC33025 TL494
MC34025 TL594
NCV494 NCP1395A
SG3535A NCP1395B
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Flyback Fixed
Frequency Converters

NCP1030
NCP1031




Step-Down Buck Switching Regulator - Internal Switch
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Vin (V)
Vour Options louT Fsw Temp
Device Min Max (Adj Range) A) (kHz) Mode Enable Soft-Start Comments Range (°C) Package
CS51411 45 40 Down to 1.276 V 15A 260 Voltage v v Sync capability;Pin-Compatible with LT1375 and -40 to +85 SO-8/DFN-8
LT1376
CS51412 45 40 Down to 1.276 V 15A 260 Voltage v v External Bias; Pin-Compatible with LT1375 and -40 to +85 SO-8/DFN-8
LT1376
CS51413 45 40 Down to 1.276 V 15A 520 Voltage \/ V Sync capability; Pin—-Compatible with LT1375 and -40 to +85 SO-8/DFN-8
LT1376
CS51414 45 40 Down to 1.276 V 15A 520 Voltage N v External Bias; Pin-Compatible with LT1375 and -40to +85 SO-8/DFN-8
LT1376
NCV51411 45 40 Down to 1.276 V 15A 260 Voltage \/ V Automotive version -40to +125 SO-8/DFN-8
LM2574 4.75 40 3.3,5,12,15, Adj(1.23 to 37 V) 05A 52 Voltage \/ No external compensation required -40to +125 D2PAK / TO-220
LM2575 4.75 40 3.3,5,12,15, Adj(1.23 to 37 V) 1.0A 52 Voltage B No external compensation required -40to +125 D2PAK / TO-220
LM2576 4.75 40 3.3,5,12,15, Adj(1.23 to 37 V) 3.0A 52 Voltage \/ No external compensation required -40to +125 D2PAK / TO-220
NCP1595A 4.0 5.5 Downto 0.8 V 15A 1200 Current \/ V Internal compensation; Synchronous Rectification 0to +85 DFN-6
MC34166 75 40 Down to 5.0 V 3.0A 72 Voltage Cycle-by-Cycle current limit 0to +70 D2PAK / TO-220
MC33166 75 40 Down to 5.0 V 3.0A 72 Voltage Internal thermal shutdown -40to +85 D2PAK / TO-220
MC33167 7.0 40 Down to 5.0 V 5.0A 72 Voltage Large 5.0 A output capability -40to +85 D2PAK / TO-220
MC34167 7.0 40 Down to 5.0 V 50A 72 Voltage Standby Mode < 36 pA 0to +70 D2PAK / TO-220
NCP1500 2.7 5.4 1.0,1.3,15,18V 300 mA 270 - 630 Voltage PWM or Linear mode. Can be programmed to work in -40to +85 Micro8™
Linear LDO Regulator mode. External Sync.
NCP1501 2.7 5.2 1.05,1.35,1.57, 1.8V 300 mA 450-1000 Voltage Synchronous Rectification. Can be programmed to -40to +85 Micro8™
work in Linear LDO Regulator mode. External Sync.
NCP1526* 2.7 55 PWM -1.2V;LDO -2.8V PWM: 400 mA 3000 Voltage v v Dual output: PWM + LDO. Synchronous Rectification -40to +85 Thin DFN-10
Other Options Available LDO: 150 mA
NCP1510 25 52 1.05,1.35,1.57, 1.8 V 500 mA 450-1000 Voltage \/ V Synchronous Rectification. Can be programmed to -40to +85 Micro-Bump-9
work in Low Iq (14 uA ) Pulsed mode at light loads.
External Sync.
NCP1530 2.7 5 25,27,3.0,33V 600 mA 600 - 1200 Voltage N v Automatic PWM/PFM mode. External Synchronization -40to +85 Microg™
up to 1.2 MHz
NCP1521 27 5.5 09-33V 600 mA 1500 Voltage \/ V Auto PWM/ PFM mode. Synchronous Rectification -40to +85 Thin SOT-23-5,
Thin DFN-6
NCP1522 2.7 5.5 09-33V 600 mA 3000 Voltage N v Auto PWM/ PFM mode. Synchronous Rectification -40to +85 Thin SOT-23-5
NCP1523* 27 5.5 09-33V 600 mA 3000 Voltage \/ V Auto PWM/ PFM mode. Synchronous Rectification -40to +85 Micro-Bump-8
NCP1519* 2.7 5.5 1.2,1.5,1.8, Adj(0.9-3.3 V) 600 mA 1700 Voltage \/ V Auto PWM/ PFM mode. Synchronous Rectification -40 to +85 Thin SOT-23-5
NCP1529* 2.7 55 1.2,1.5, 1.8, Adj(0.9-3.3 V) 1A 1700 Voltage v v Auto PWM/ PFM mode. Synchronous Rectification -40to +85 Thin SOT-23-5
*Coming Soon.
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Step-Up Boost Switching Regulator - Internal Switch

Vin (V)
Vour Options louT Fsw Temp
Device Min Max (Adj Range) A) (kHz) Mode Enable Soft-Start Comments Range (°C) Package
NCP1403 1.2 55 upto 15V 50 mA 300 Voltage v v PFM mode —40 to +85 Thin SOT-23-5
NCP1406 1.4 55 upto 25V 50 mA 1000 Voltage v v PFM mode -40 to +85 Thin SOT-23-5
NCP1400 0.8 5.5 1.8-5.0V 100 mA 180 Voltage B v PWM mode -40to +85 Thin SOT-23-5
NCP1402 0.8 5.5 1.8-5.0V 200 mA 180 Voltage \/ V PFM mode -40 to +85 Thin SOT-23-5
NCP1410 1.0 5.5 15-5.5V 250 mA 600 Voltage \/ PFM mode. SynchronogstRetctification, Low-battery -40to +85 Microg™
etec
NCP1423 0.8 5.5 1.8-55V 400 mA 600 Voltage N v PFM mode. Synchronous Rectification, True-cutoff, -40to +85 Micro-10
Low-battery detect
NCP1421 1.0 5.0 1.5-5.0V 600 mA 1200 Voltage \/ V PFM Sync-rect, True—cutoff, Low-battery detect -40to +85 Microg™
NCP1422 1.0 5.0 1.5-5.0V 800 mA 1200 Voltage N v PFM mode. Synchronous Rectification, True-cutoff, -40to +85 DFN-10
Low-battery detect
NCP5030* 27 5.5 22-55V 1.2A 1000 Current \/ V Buck/ Boost Converter - can supply either regulated -40to +85 DFN-12
current or regulated output voltage

CS5171 2.7 30 1.276 to 40 V 15A 280 Current v LT1372/1373 Compatible -40to +85 SO-8

CS5172 2.7 30 -25t040V 15A 280 Current v Flyback & SEPIC -40to +85 SO-8

CS5173 2.7 30 1.276 to 40 V 15A 560 Current v Easy External Synchronization -40to +85 SO-8

CS5174 2.7 30 -25t040V 15A 560 Current v Negative feedback polarity -40to +85 SO-8
*Coming Soon.
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Multi-Topology (Step-Up, Step-Down, Inverting) Switching Regulator - Internal Switch

Vin (V) Step-Up/
Vourt Options lout Fsw Step- Step- Step- Temp
Device Min Max (Adj Range) (A) (kHz) Enable Mode Up Down Down Inv Comments Range (°C) Package
MC34063 3.0 40 Down to 2.5V 15 up to 100 v Hysteresis v v v v Simple and flexible 0to +70 SO-8/PDIP-8
regulator
MC33063 3.0 40 Down to 2.5V 15 up to 100 v Hysteresis v v v v Minimal number of -40 to +85 SO-8/PDIP-8
external components
NCV33063 3.0 40 Down to 2.5 V 1.5 up to 100 B Hysteresis B v \/ v Automotive version -40to +125 SO-8
NCP3063 3.0 40 Downto 2.5V 1.5 up to 250 N Hysteresis N V V V Higher Fgyy for opti- 0to +70 PDIP/SO-8/DFN
mized size and
efficiency
NCP3063B 3.0 40 Down to 2.5 V 1.5 up to 250 \/ Hysteresis \/ v \/ v -40to +85 PDIP/SO-8/DFN
CS5171 27 30 1.276 10 40 V 1.5 280 Current N v LT1872/1373 -40to +85 SO-8
Compatible
CS5172 27 30 -2.5t040V 1.5 280 Current \/ J Flyback and SEPIC -40 to +85 SO-8
CS5173 27 30 1.276 t0 40 V 1.5 560 Current J v Easy External -40to +85 SO-8
Synchronization
CS5174 27 30 -2.5t040V 1.5 560 Current \/ J Negative feedback -40to +85 SO-8
polarity
MC34166 7.5 40 Down to 5.0 V 3.0 72 Voltage v v v Cycle-by-Cycle current 0to +70 D2PAK / TO-220
limit
MC33166 7.5 40 Down to 5.0 V 3.0 72 Voltage v v v Internal thermal —40 to +85 D2PAK / TO-220
shutdown
MC34163 25 40 Down to 1.25 V 3.4 up to 100 v Hysteresis v v v v Simple & Flexible 0to +70 SO-16W / PDIP
regulator
MC33163 25 40 Down to 1.25 V 3.4 up to 100 v Hysteresis v v v v Minimal number of —40 to +85 SO-16W / PDIP
external components
NCP3163 25 40 Down to 1.25 V 3.4 up to 300 v Hysteresis v v v v Higher Fgyy for opti- 0to +70 SO-16WEP
mized size and
efficiency
NCP3163B 25 40 Down to 1.25 V 3.4 up to 300 v Hysteresis v v v v —40 to +85 SO-16WEP
MC34167 7.0 40 Down to 5.0 V 5.0 72 Voltage v v v Large 5.0A output 0to +70 D2PAK/TO-220
capability
MC33167 7.0 40 Down to 5.0 V 5.0 72 Voltage v \/ v Standby Mode < 36 pA -40to +85 D2PAK/TO-220
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Vin (V) Vour
Options Vour Fsw Temp
Device Min Max (Adj Range) Accuracy (kHz) Mode Enable Soft-Start Synchronous Comments Range (°C) Package
NCP5211 45 14 Down to 1.5% 150 - 750 Voltage v v v 1.5 A drive capability 0to +70 SO-14
1.0V
NCP5211B 45 14 Down to 1.5% 150 - 750 Voltage N v N 1.5 A drive capability -40to +85 SO-14
1.0V
CS51031 45 16 Down to 2% 200 - 700 Hysteresis V No compensation -40 to +85 SO-8
125V required ; PFET
CS51033 3.3 5.0 Down to 2% 200 - 700 Hysteresis v No compensation -40to +85 SO-8
125V required ; PFET
SG3525 8.0 35 Down to 1% 100 - 400 Voltage \ V Flexible configurations; 0to +70 SO-16W
51V ST Compatible
NCP1580 45 15 Down to 1.5% 350 Voltage V V 1.5 A gate drive; 90% -40 to +85 SO-8
0.8V duty cycle
NCP1582/A 45 15 Down to 1.5% 350 Voltage \/ v \/ 0.7 A gate drive; Short -40 to +85 SO-8
0.8V Circuit Protection
NCP1583 45 15 Down to 1.5% 300 Voltage v v v 0.7 A gate drive; Short -40 to +85 SO-8
0.8V Circuit Protection
NCP1571 2.0 12 Down to 1.0% 200 Voltage v v v 12 V bias supply 0to+125 SO-8
0.980 V
NCP1575 2.0 12 Down to 1.0% 200 - 500 Voltage v v 12 V bias supply 0to+125 SO-8
0.980 V
NCP1550 25 5.5 1.8-3.3V 2.0% 600 Voltage \ B Auto PWM/ PFM mode. -40 to +85 Thin
(factory SOT-23-5
prefixed)
Dual Switching Controllers for Step-Down Non-Isolated Topologies
Vin (V) Vout
Options Vout Fsw o
Device Min Max (Adj Range) Accuracy (kHz) Mode Enable Soft-Start Synchronous Comments Range (°C) Package
NCP5422 10.8 13.2 Down to 2.0% 150 - 600 Voltage \/ v \/ Hiccup mode overcurrent 0to +70 SO-16
1.0V protection
NCP5423 10.8 13.2 Down to 1.0% 150 - 600 Voltage N v N 1% Voltage reference 0to +70 SO-16
1.0V
NCP5424 10.8 13.2 Down to 2.0% 150 - 600 Voltage \/ v \/ Hiccup & cycle-by-cycle 0to +70 SO-16
1.0V overcurrent
NCP5425 4.6 13.2 Down to 0.8 1.0% 150 - 750 Voltage N v N 1.5A peak drive capability Oto+125 TSSOP-20
\Y
Switching Controllers for Step-Up Non-Isolated Topologies
Vin (V) Vour
Options Vour Fsw Temp
Device Min Max (Adj Range) Accuracy (kHz) Mode Enable Soft-Start Synchronous Comments Range (°C) Package
NCP1450 0.9 5.5 1.8-5.0V 2.5% 180 Voltage \ B PFM mode -40to +85 Thin
(Factory SOT-23-5
Prefixed)
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Switching Controllers for Step-Down Isolated Topologies
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Vin (V)
Vour Options Vour Fsw Temp
Device Min Max (Adj Range) Accuracy (kHz) Mode Enable Soft-Start Synchronous Comments Range (°C) Package
CS5124 7.7 75 External - 400 Current v v Small PCB footprint; Bias for startup -40to +105 SO-8
CS51221 3.3 72 Down to 2% up to Voltage v Programmable features; Bias for startup -40to +85 SO-16/TSSOP-16
1.26V 1000
CS51021 3.3 72 Down to 5.0V 1% 200 - Current \/ Synch; Bias for startup -40to +85 SO-16/TSSOP-16
1000
CS51022 3.3 72 Down to 5.0V 1% 200 - Current V Sleep mode; Bias for startup -40to +86 SO-16/TSSOP-16
1000
NCP1030 10 200 25upto VN 2% up to Voltage V \ PoE applications; Integrated Switch -40 to +125 Micro8™
1000
NCP1031 10 200 25uptoVy 2% up to Voltage v N PoE applications; Integrated Switch -40 to +125 SO-8
1000
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Secondary Side Post Regulation Controllers

IC Operating Converter In- Output Output
Voltage put Voltage Voltage Driver Freq. Temp. (Tp) Package Part No. Features
Voltage mode
SO-16L CS5101EDW16 Configured as either buck or boost with
ULVO: 7.0/8.0 V (Vgate max: (VRer = external NFET
15A SYNC -40 to +85°C
Max: 45 V 75V) 2.0V) o Externally programmable overcurrent
DIP-14 CS5101EN14 protection

5.0 V 2% reference pin

Synchronous Buck Post Regulator Controller - Forward Topologies

Temp. (Ty) Package Part No.
-40to +125°C SO-8 NCP4330DR2
Secondary Controller for Multi-Output Quasi-Resonant Switch-Mode Power Supplies
Temp. (Ty) Package Part No.
0to +125°C SO-16 NCP4326DR2
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Power Management

DC-DC Switching

CPU DC-DC
Controllers

1-Phase

CS5157H
CS5165A
MC33470

2-Phase 3-Phase 2/3/4—-Phase
NCP5331 CS5301 NCP5318 (VR10)
NCP5322A NCP5381 (VR11)*
NCP5332A

NCP5371

*Coming Soon.
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Power Management

Voltage Reference/Feedback Controller

Voltage Reference

Feedback Controllers

Both Voltage and Current

Fixed Voltage Adjustable Voltage Either Voltage or Current
— 0.9 V Reference
— 1.235V — 0.9to6V
NCP100
LM285-1.2 NCP100
LM385-1.2
— 1.24t0 16 V — 1.24 V Reference
L 25V
TLV431A/B TLV431A/B
MC1403/B
LM285-2.5 L 2.5V Reference
LM385-2.5
L 125t036V NCV1009
NCV431A
NCV1009 TL431/A/B
NCV431A
TL431/A/B
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NCP4300A

L External Reference

MC33341



Series Voltage References
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Package
Typical © a
Tolerance Temperature o =)
Reference Voltage + Coefficient (ppm/°C) | Typical Quiescent @ e Operating Temperature
Part Number (V) (%) Current (mA) Range (°C)
MC1403 2.500 1.0 10 1.200 N N 0to +70
MC1403B 2.500 1.0 10 1.200 \/ \/ -40to +85
Shunt Voltage References
Package
+
Typical | 8|85 |2 z
Tolerance Tempe_ra_ture o ) 8 g é 8 E '5 Operating
Reference Voltage * Coefficient Minimum Operating = 72} Temperature
Part Number V) (%) (ppm/°C) Current (mA) Range (°C)
LM285-1.2 1.235 1.0 80 0.010 N N -40 to +85
LM385-1.2 1.235 2.0 80 0.015 y v 0to +70
LM285-2.5 2.500 1.5 80 0.020 \ y 0to +70
LM385-2.5 2.500 3.0 80 0.020 y v 0to +70
LM385B-1.2 1.235 1.0 80 0.020 \ y 0to +70
LM385B-2.5 2.500 15 80 0.020 y v 0to +70
NCV1009 2.500 0.2 - - \ \ -40to +125
NCP100 Adjustable 0.9 to 6 V 1.0 25 0.100 v -40to +85
TLV431A Adjustable 1.24 to 16 V 1.0 = 0.050 v v —40to +85
TLV431B Adjustable 1.24 to 16 V 0.5 - 0.050 \ \ N —40to +85
TL431C Adjustable 2.495 to 36 V 2.2 50 0.500 \ \ y \ \ 0to +70
TL431I Adjustable 2.495 to 36 V 2.2 50 0.500 N \ N \ N —40to +85
TL431AC Adjustable 2.495 to 36 V 1.0 50 0.500 \ v \ v \ 0to +70
TL431Al Adjustable 2.495 to 36 V 1.0 50 0.500 N \ N \ N —40to +85
TL431BC Adjustable 2.495 to 36 V 0.4 50 0.500 \ v \ v \ 0to +70
TL431BI Adjustable 2.495 to 36 V 0.4 50 0.500 N \ N \ N —40to +85

TTSOP-5 - Also known as Thin SOT23-5.
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Power Management

Multi-Market Linear Voltage
Regulators

General Purpose Linear Voltage Regulators

I

Fixed Output Voltage

l

Positive Vout

200 mA

100 mA

MC78LxxA
MC33160
MC34160

500 mA

MC33565

MC78Mxx/A

1.0A
MC78xx/A

3.0A
LM323/A

Negative Vout

— 100 mA
MC79LxxA

— 500 mA
MC79Mxx

— 1.0A
MC79xx/A
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Adjustable Voltage

l
| |

Positive Vout Negative Vout

100 mA L 1.5A

LM317L LM337

500 mA
LM317M

1.5A
LM317

3.0A
LM350
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Multi-Market General Purpose Linear Voltage Regulators

Nominal Output Voltage Package
[ [
ol|l9|a o (%] o
2|28 S>> (>[>c - ol |x|d|a(Q
251512 R2lalalalalalalalss A EFIRE b
Output gé’%tﬂmwdmﬂi’eggg Drop Out Voltage 80“‘0028
Current Part Number < = (Typical) Maximum Input Voltage (Vdc) @
100 mA MC78LxxA Series \ \ NV VY \ | 5.0 1.7V @ 40 mA 5.0 to 18 V Version = 30V v R
12to 18 V Version = 35 V
24 \/ Version = 40 V
100 mA MC79LxxA Series N N N EER V| 5.0 1.7V @ 40 mA -5.0 V Version = -30 V \ \
-12to -18 V Version = -35 V
-24 \/ Version = -40 V
100 mA LM317Lxx Series \ \ 4.0 1.9V @ 100 mA V|-Vo=40V v v
100 mA MC33160 N N 5.0 2.0V @ 100 mA 40V SO-16, DIP-16
100 mA MC34160 \ \ 5.0 2.0V @ 100 mA 40V SO-16, DIP-16
200 mA MC33565 \/ 3.3,50V 2.0 23V @ 100 mA V|-Vg=7.0V v
500 mA MC78Mxx Series \ \ NANV N[N [N VN[V ] 40 1.9V @ 500 mA 5.0 to 18 V Version = 35 V v v
20 to 24 V Version = 40 V
500 mA MC78MxxA Series N N N MR 2.0 1.9V @ 500 mA 5.0 to 18 V Version = 35 V \ \
20 to 24 V Version = 40 V
500 mA MC79Mxx Series \ \ \ AR 4.0 1.1V @ 500 mA -35V v y
500 mA LM317Mxx Series N N 4.0 2.1V @ 500 mA V|-Vo=40V \ \ \
500 mA LM317MxxA Series | \ 2.0 2.1V @ 500 mA V|-Vo=40V v v v
1.0A MC78xx Series N N N ANV VN[V V| 40 2.0V @ 500 mA 5.0 to 18 V Version = 35 V \ \
24 V Version =40V
1.0A MC78xxA Series \ \ N AN VN[N Y v | 2.0 2.0V @ 500 mA 5.0 to 18 V Version = 35 V y y
24 V Version = 40 V 4
1.0A MC79xx Series N NNV N EER V| 40 20V@1.0A -5.0to -18 V Version = -35 V \ \
-24 V Version = -40 V
1.0A MC79xxA Series \ \ \ AR 2.0 20V@1.0A -5.0 to -18 V Version = -35 V v v
-24 V Version = -40 V 4

‘xx’ indicates nominal voltage
1. Available in select packages only; contact your local ON Semiconductor sales office for information.
2. Available for select voltage options only; contact your local ON Semiconductor sales office for information.
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Multi-Market General Purpose Linear Voltage Regulators (continued)

Nominal Output Voltage Package

o|® 2 3 «@
Output gg._s.mmwwm,_,_,_mms Drop Out Voltage . a|olalo|F|@

Current Part Number < = (Typical) Maximum Input Voltage (Vdc) @
1.5A LM317 N N 4.0 225V@1.5A V|-Vo=40V N N
15A LM337 AR 4.0 22V@15A V|-Vo=40V v v
3.0A LM323 \ \ 4.0 20V@3.0A 20V \
3.0A LM323A \ \ 2.0 20V@3.0A 20V \
3.0A LM350 N N 4.0 27V@3.0A V|-Vo=35V \

‘xx” indicates nominal voltage

3. Available in select packages only; contact your local ON Semiconductor sales office for information.
4. Available for select voltage options only; contact your local ON Semiconductor sales office for information.
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Power Management

Multi-Market Linear Voltage
Regulators

Low Dropout Regulators (LDO)

Fixed Output Voltage

L oom 100 mA 200 mA 300 mA L] 800 mA 1.0A
MC33761  NCPS53 hzégsgm LM2931/A NCP584 mgggg;g MC33269 NCP1117
NCP502  NCP562 LP2950C/AC py—Y MC34268 NCP5661
NCP512  NCP563 NCP662 m NCP2860 —
MG78LCx  NOPE52 NCP663  LP2951C/AC NCV8508 NCP585 .

NCP1086
120 mA 500 mA NCP5es
MC78FCxx NCP3335
NCP580 NCP5500 20A
NCP5501
150 mA NCP5662
NCP500  NCP400 30A
NCP511  NCP582 NCP5663
NCP551  NCP583 CS5253/B
NCP561  NCP623 NCP631
NCP5426 MC78PC NCP630
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Power Management

Regulators

Multi-Market Linear Voltage

Low Dropout Regulators (LDO) (continued)

Adjustable Voltage Multiple Output
100 mA 1.0A 2 Outputs
LP2951C/AC NCP1117 MC33567
LM2931C/AC NCP5661 MC33762
NCP4672
150 mA 1.5A NCP5504
NCP600 NCP1086 3 Outputs
NCP565
300 mA NCP4523
NCP2860 20A
NCP5662 > Outputs
500 mA 30A MC33765
NCP3335A NCP5663
NCP3334 CS5253
800 mA NCP630
MC33269
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Multi-Market Low Dropout Voltage Regulators

Input
Output Voltage Voltage Package
[ [
i 2| o olo| |~ 2ol |18
§>>>>>>> >I>>>> S>> § 5 ,?qlc?o?;c?gzﬁggﬁzn_ﬁ
5@l io |~ @ (8|0 [alolololR DT olafE| 5 & R EEE R NERE
Output 2l || o el & qi[ 5 [e3] e es| | G A Drop Out 2|3(Q|@[» |2|S|5|A|o|R|C|C|A|™
Current | Part Number |< s Voltage | Min. | Max. » = Additional Features
80 mA MC33761 25,28, 29, 30,50V 15 | 016V@ | - 12 N w/ ENABLE, Ultra Low
80 mA Noise
80 mA, MC33762 v, v, v, - 0.16 V@ - 12 \ Dual, w/ ENABLE, Ultra
80 mA v v v 80 mA, Low Noise
0.16V@
80 mA
80 mA NCP502 15,1.8,25,2.7,2.8,3.0,3.3,3.5,50V 20 | osv@ = 12 |+ Low lg, High PSRR,
80 mA ENABLE
80 mA NCP512 NV V] Y \ \ \ 20 | 025V@ - 6.0 |V w/ ENABLE
80 mA
80 mA NCP562 NNV V] Y v v v 20 | 025V @ = 6.0 SC-82AB Ultra Low lg, ENABLE
80 mA
80 mA NCP553 NV V] Y \ \ \ 20 | 0.7V@ - 12 SC-82AB Ultra Low Iq
80 mA
80 mA NCP563 NNV V] Y v v v 20 [o02sVv@ | - 6.0 SC-82AB Ultra Low Iq
80 mA
80 mA | MC78LCxx NV V] Y \ N EENEE 3.0 10V@ | 25 | 12 N Ultra Low Iq
Series 80 mA
80 mA NCP552 NNV V] Y N V] v 3.0 650 mV = 12 |+ ENABLE, Low Iq
100 mA L4949 \ 10 | 02Vv@ | 50 | 28 YRR Power-On Reset, Input
50 mA Voltage Sense
100 mA | LM2931/A v 50, | 0.16 V@ = 40 v MR \ =
3.8 100 mA
100 mA | LM2931C/AC |V 50, | 0.16 V@ - 40 \ N -
2.0 100 mA
100 mA | LP2950C/AC v v y 1.0/0 | 0.38V @ - 30 \ \ =
5 100 mA
100 mA | LP2951C/AC |+ \ \ \ 1.0/0 | 0.38V @ - 30 V|V -
5 100 mA

5. Output voltages from 2.0 V to 6.0 V, in 0.1 V increments, are available on request.
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Multi-Market Low Dropout Voltage Regulators (continued)

Input
Output Voltage Voltage Package
2 o8 olo @ ©
=4 [=] P
EIES > [>]> 21> [>>>]>12] 5] s[>> 8| § < gﬁ??gﬁﬁgﬁﬁlggza&
alw|e| v |~ |d|Q (q|mjelol|Flslolalg]| & S olslklola|el |l Al 5S1E "
Output 2l r|=| o [ & || o5 o) e5| | G -85 Drop Out mggtnmngo?‘;o,_gogn- Additional Fea-
Current | Part Number |< @ | = Voltage | Min. | Max. * - tures
100 mA NCP612 1.8,25,27,2.8,3.0,3.1,50V 20 [200mve@ | - 6.0 [V ENABLE
100 mA
100 mA | NCP662 NIV [V A \ v 20 [230mv@ | - 6.0 SC-82AB ENABLE, Ultra Low
100 mA Iq
100 mA NCP663 NIV V]V N \ 20 [230mve@ | - 6.0 SC-82AB Ultra Low Iq
100 mA
120 mA | MC78FCxx \ v 6| 25 | 05V@ 2.0 10 v =
40 mA
120 mA NCP580 N \ N \ 30 |180mV@ | 22 | 65 SC-82AB ENABLE
120 mA
150 mA | MC78PCxx R v \ v v 20 | 02v@ = 8.0 \ w/ ENABLE
100 mA
150 mA NCP623 NEEIEE 20 |o018Vv@ - 12 \ \ w/ ENABLE, Ultra
150 mA Low Noise
150 mA | NCP500 1.8,1.85,2.5,2.6,2.7,2.8,3.0,3.3,5.0V 25 (o165V@ | - 6.0 \ v w/ Shutdown
150 mA
150 mA NCP511 NIV V]V N \ \ 30 |0170V@ [ - 6.0 N w/ Shutdown
150 mA
150 mA | NCP551 NIV [V A S RV Y v 30 |0720V@ | - 12 \ w/ Shutdown, Ultra
150 mA Low Iq
150 mA NCP561 NIV V]V N \ \ 30 | 015V@ - 6.0 N Ultra Low Iq
150 mA
150 mA | NCP5426 1.3V 30 | 015V@ = 12 \ w/ ENABLE
150 mA
150 mA NCP400 \ 20 |160mV@ | 1.8 5.0 Flip-Chip ENABLE, Reset
100 mA

6. Output voltages from 2.0 V to 6.0 V, in 0.1 V increments, are available on request.
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Multi-Market Low Dropout Voltage Regulators (continued)

Input
Output Voltage Voltage Package
[ [
r Q| o olo Qo |2
EIES > (>]> 21> [>5>]>2]5]s>>B | § < gﬁ??gﬁﬁgﬁﬁlggza&
R RN RN EEE NN E R olslklola|el |l Al 5S1E -
Output 2l r|=| o [ & || o5 o) e5| | G -85 Drop Out mggtnmngo?‘;o,_gogn- Additional Fea-
Current | Part Number |< @ | = Voltage | Min. | Max. * - tures
150 mA | NCP582 15,1.8,25,28,29,3.0,33V 30 [220mV@ | 20 | 65 SC-82AB, SOT-563 ENABLE
150 mA
150 mA | NCP583 15,1.8,25,28,29,3.0,33V 30 |250mvV@ | 1.7 | 65 SC-82AB, SOT-563 ENABLE, Ultra Low
150 mA Quiescent Current
150 mA | NCP600 |V 20 | 100mV | -0.3 | 6.0 \ ENABLE, Fast
Turn-ON
200mA | NCP584 0.9,12,18V 3.0 |[200mV@ | 14 | 65 V ENABLE, Tri-Mode
200 mA
300 mA | MC33275 \ \ \ \ 20 | 026V @ = 12 \ N R \ =
300 mA
300 mA | MC33375 V|V y V \ 20 | 026V @ - 12 y y w/ ENABLE
300 mA
300 mA | NCP2860 |+ \ 20 |0.150V@ | - 6.0 \ Low Noise 60 uV,
300 mA FAULT Indicator
300 mA | NCP585 0.9,12,18V 3.0 |310mvV@ | 14 | 65 SOT-23-5, HSON ENABLE, Tri-Mode
300 mA
500 mA | NCP5501 v v 29 [ 300mv | -70 | 18 v Low Noise
500 mA | NCP3335A [+ y \ \ \ 09 | 340mV | -03 | 16 V v ENABLE, High
(max) Accuracy
500 mA | NCP3334 [+ 09 | 340mV | -03 | 16 \ ENABLE, High
(max) Accuracy

7. Output voltages from 2.0 V to 6.0 V, in 0.1 V increments, are available on request.
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Multi-Market Low Dropout Voltage Regulators (continued)

Input
Output Voltage Voltage Package
[ [
r 2| o ol Qo |2
555> (551222225552 ] § = Sk EREEERNERRRE
a||@|ofw[~|o @ ola|miwlo|R|Hiso|ag ] § olslelola]els|ale || ol L5192
Output 2l ||| o aif i i 3] 3| 3] 3 5 & i Al A S Drop Out mggmmngo?‘;o,_gogﬂ-
Current | Part Number |< i Voltage | Min. | Max. * = Additional Features
800mA | MC33269 [+ N N N 10 | 11V@ - 20 N NEEBE -
800 mA
800 mA | MC34268 \ 14 | 11V@ - 15 \ N[N For SCSI-2 Active
800 mA Termination
1.0A NCP1117 [V V[N|V]V \ \ \ \ 10 [107Vv@ | 27 | 20 N | Safe Area Compensation
800 mA
1.0A NCP5661 Adjustable, 1.2, 3.3 V 1.0 - 2.0 18 \ ENABLE, Ultra Fast Transient
3.0A NCP630 Adjustable, 3.47 1.5 1.0V - 12 \ ENABLE, Fast Turn-ON,
High PSRR
500 mA | NCP5500 [|V[]| |V \ \ 50 [20mvV@ | 26 | 16 y Enable, Reverse Battery
1.0 mA Protection
1.5A NCP565 Adjustable, 1.2V 20 |900mV@ | 24 9.0 \ ENABLE, Ultra Fast Transient
1.5A Response
15A | NCP1086 |V v 15 | 1.06V@ | 275 | 7.0 VIV (Y Fast Response
1.5
3.0A CS5253-1 |+ 10 | 04V@ - 6.0 \ w/ Control and Sense
3.0A
3.0A | CS5253B-8 \ 15 | 04V@ = 6.0 \ w/ Control and Sense
3.0A
3.0A NCP5663 | V|V 1.0 | 10V@ 2.0 | 9.0 \ ENABLE, Ultra Fast Transient
3.0A Response
30mA | MC33765 \ 3.0 [ 110mV 30 | 53 5 Outputs wW/ENABLE
40 mA 3.0 | 110mV d
50 mA 3.0 | 110mV
150 mA 3.0 | 170mv
60 mA 3.0 | 110mV

8. Output voltages from 2.0 V to 6.0 V, in 0.1 V increments, are available on request.
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Multi-Market Low Dropout Voltage Regulators (continued)

Input
Output Voltage Voltage Package
()] [
i e[ olel [~ 2ol 1€
8|s|sIsl55 5255555 slslel s ~ 2| ofeo|S ©| B[ x| XN S Q| = &
" 0 w|>> Z | ® e NN Q1| YV =
|||~ gl ofafafeloRITITo|lalg | § & olgl=lola|els|a(&|=| ol L5912
Output 2l ||| o aif i i 3] 3| 3] 3 5 & i Al A S Drop Out mggmmogn“‘goheogﬂ-
Current | Part Number |< i Voltage | Min. | Max. @ F Additional Features
150 mA NCP4523 28V 4.0 350 mV 3.35 7.0 SSOP-8 3 Outputs w/ENABLE
80 mA 4.0 300 mV
80 mA 4.0 220 mV
Aux. MC33567 1.2,1.515,1.818,2.3V 5.0 110 mV - 7.0 v Dual, ENABLE
Drive 5.0
30 mA NCP4672 1.8,35V 40 |150mV @ - 12 \ Dual, Reset, Delay
80 mA 4.0 30 mA
20A NCP5662 ||V 10 | 10V@ | 20 18 \ ENABLE, Ulira Fast
20A Transient Response
30A NCP631 3.47V 10 | 04V@ - 9.0 y Soft-Start
300 mA
250 mA NCP5504 3.3V, Adjustable 2.0 250 mV 2.25 12 \ Dual, Fast Dynamic
250 mA 2.0 (max) @ Response, Low Iq
250 mA

9. Output voltages from 2.0 V to 6.0 V, in 0.1 V increments, are available on request.
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Power Management

Application Specific Linear Regulators

Automotive
' | | |
lout = 70 mA lout = 150 MA lout = 250 MA lout = 500 mA Mg,';',ps'e
NCV8184
| Adj/Fixed Vout NCV8508 L bual
] Iout = 80 MA NCV8518
| [ Enable, Reset, B w/ Watchdog, Reset, NCV5504
NCv553 Delay, & Monitor ] fout=S00MA | Delay, & Shutdown | | e
lout = 100 MA NCV8501 I_ . NCV8141
NCV4299 Fixed Vout CS8156
L . w/Enable (750 mA, 100 mA)
Fixed Vout | [ wiReset, Delay, NCV33275 NCV5500 CS8161
& Monitor
CS9201 NCV2951 00 mA (400 mA, 200 mA)
t = - I = 750 mA
059202 NOV7BLeA NOVBs02 - (1 A 250 mA
NCV2931 NCV8503 Fixed V '
NCV4269 .
NCV8504 | | Tracking Dual
L | Fixed V. NCV8505 w/ Reset w/Enable
NCV4949 cI:Xse::sz:m NOVEE06 & Delay CS8183 (200 MA)
| CS8122 CS8126 CS8129
W/ Enable & Reset NCV551 Eg&ﬁ;g A | | Dual w/Reset, Delay,
CS8101 NOV4274 —  lout = 800 MA & Sequencing
w/ Wstchciog & lout =200 m A NGV4274A NCV33260 NCV8509
ese
Tracking, Dual
. CS815T L Tracking, L lout = 450 mA —  lowt=1.0A B w/Erﬁ;bllre]zg& Rueiet
Fixed Vgut, Rgset, Adjustable Vgt
Power Warning Css182 NCV4275 NCV1117  NCV78xx ggg%gl\ 100 mA)
MC33160 ’
L Adjustable V, —  louw=15A CS8363
J out (250 mA, 100 mA)
NCV2931 NCV2951 NCV317
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Automotive
Output Voltage Input Voltage
% S QS oly ¥R |82
S[>(>>B > 1> >>>12]s 5> 5> §< kB REEREREEEE
a|n|en (0B |ofa]oolo|@pl ool ot §F2 Elelo|gle|sla |&(e|d A2
Output B[N [ N | [ | oo Hes| F| G A o Rl Drop Out 88(00;,050?‘30,_8%0-
Current | Part Number |< = Voltage | Min. | Max. @ = Additional Features
70 mA NCV8184 Tracking +10 mV | 300 mV @ 4.0 42 N ENABLE, 60 V Load Dump
70 mA Protection
80 mA NCV553 3.0 470 mV 25 12 ENABLE, No Cap
@ 80 mA
100 mA MC33160 5.0 20V@ 7.0 40 Regulator and Supervisory
100 mA Circuit in SOP-16L and
DIP-16 Packages
100 mA CS9201 2.0 04V @ 6.0 26 No Cap
100 mA
100 mA CS9202 \ 2.0 1.2V @ 4.5 26 No Cap
100 mA
100 mA CS8151 2.0 04V @ 6.0 26 V| w/ WATCHDOG, RESET,
100 mA WAKE UP and DELAY, 74 V
Load Dump Protection
100 mA CS8101 2.0 04V @ 6.0 26 uPower w/ RESET and
100 mA ENABLE, 60 V Load Dump
Protection
100 mA NCV4949 1.0 02V @ 5.0 28 Power-On Reset, Input
50 mA Voltage Sense
100 mA NCV2931 5.0 0.16 V@ - 40 60 V Load Dump Protection
100 mA
100 mA | NCV78LxxA 5.0 1.7V @ 7.0 30 Low Cost
100 mA
100 mA NCV2951 \ 25 3BOmMV@ | 20 30 ENABLE
100 mA
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Automotive (continued)

Output Voltage Input Voltage
% g QS ol |¢|Q| |2 2
s|>>EEEREEEIE== 2525 § = kB REEREREEEE
R E RN R NEEE A EE RS Elelo|ale|sla (&L | oL
Output B[N [ N | [ | oo Hes| F| G A o Rl Drop Out 88(00;,050?‘30,_8%0-
Current | Part Number |< = Voltage | Min. | Max. @ = Additional Features
150 mA CS8321 2.0 03V @ - 26 \ uPower w/ 45 V Load Dump
150 mA Protection
150 mA NCV4279 2.0 400 mV @ 6.0 45 Reset, Delay, Flag/Monitor,
150 mA 60 V Load Dump Protection
150 mA NCV551 3.0 130mvV@ | 25 6.0 ENABLE
150 mA
150 mA NCV8501 \ 2.0 400mV @ | -15 45 SO-8, epod SO-16W ENABLE, Delay, Reset,
150 mA Monitor
150 mA NCV8502 |+ 2.0 400mV @ | -15 45 SO-8, epod SO-16W Delay, Reset, Monitor
150 mA
200 mA CS8182 +10mV |350mV @ | -15 45 Tracking LDO
200 mA
250 mA NCV8508 3.0 450 mV @ 6.0 45 D2PAK, SO-16, SO-8 Reset, Delay, Watchdog,
250 mA 60 V Load Dump Protection
300 mA | NCV33275 2.0 260mV@ | 35 13 ENABLE
200 mV
400 mA NCV8503 |+ 3.0 400mV@ | 45 45 ENABLE, Reset, Delay,
400 mA Flag/Monitor, 60 V Load
Dump Protection
400 mA NCV8504 3.0 400 mV @ 4.5 45 Reset, Delay, Flag/Monitor,
400 mA 60 V Load Dump Protection
150 mA NCV4269 2.0 425 mV @ 6.0 45 SO-8, SO-14 Reset, Delay Flag/Monitor
150 mA 60 V Load Dump Protection
250 mA NCV8518 2.0 425mvV@ | 45 45 SO-8EP, SO-16EP Reset, Delay Flag/Monitor
250 mA Watchdog, 60 V Load
Dump Protection
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Output Voltage Input Voltage
3 S Q|3 ol |¥|R]«lg]2
s[>I>EEE 2255255 §< kB NEE RN R
|l (@R[l wo|ofR|h| oo o« §F& Elelo|ale| sl |&=|dlL|2a
Output S| e[| [ o | |03 | o] A es| 5| G A o Rl Drop Out R EEHEE IR
Current | Part Number (< = Voltage Min. Max. » L Additional Features
150 mA NCV4299 2.0 220 mV @ - 45 4, S0O-8 Sense, Reset
100 mV
400 mA | NCV8505 | \/ 3.0 400mV@ | 45 45 ENABLE, Reset, Delay, 60 V
400 mA Load Dump Protection
400 mA | Ncvssoe |+ N 3.0 400mV@ | 45 45 Reset, Delay, 60 V Load
400 mA Dump Protection
400 mA | Ncva27e |+ \ 4.0 250mV @ | 45 45 ENABLE, Reset, Delay, 45 V
400 mV Load Dump Protection
450 mA NCV4275 2.0 250 mV @ 6.0 45 Reset, Delay, 45 V Load
400 mV Dump Protection
500 mA NCV8141 4.0 125V @ - 26 w/ ENABLE, RESET and
500 mA WATCHDOG, 60 V Load
Dump Protection
750 mA CS8122 2.0 035V @ 6.0 26 w/ Delayed RESET, 60 V
500 mA Load Dump Protection
750 mA CS8126-1 3.0 035V @ 6.0 26 w/ Delayed RESET, 60 V
500 mA Load Dump Protection
750 mA CS8129 3.0 035V @ 6.0 26 w/ Delayed RESET, 60 V
500 mA Load Dump Protection
800 mA | NCV33269 [+ \ 1.0 11V@ = 20 =
800 mA
500 mA [ NCV5500 |+ 2.9 20mVv@ | 26 16 w/ Enable, Reverse Battery
1.0 mA Protection
500 mA [ NCV5501 |+ 2.9 20mV@ | 26 15 Reverse Battery Protection
1.0 mA
400 mA | NCv4276 |+ N 2.0 250mV@ | 45 45 ENABLE, Reset, Delay, 45 V
400 mV Load Dump Protection
400 mA NCV4274 \ 4.0 250 mV @ 4.5 45 Reset, Delay, 45 V Load
400 mV Dump Protection
400 mA | NCV4274A N 2.0 250 mV @ 4.5 45 Reset, Delay, 45 V Load
400 mV Dump Protection
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Automotive (continued)

Output Voltage Input Voltage
% S QS oly ¥R |82
s[>I>EEE P> s>5>] §< kB REEREREEEE
a|ulowis (@B |nonlofl| oo o §& Elelo|gle|sla |&(e|d A2
Output B[N [ | [ |5 | A es| S| G A i B Drop Out 88(00;,050?‘30,_8%0-
Current | Part Number |< = Voltage | Min. | Max. @ = Additional Features
100 mA, CS8361 N 2.0 04V @ 6.0 26 Dual, uPower w/ RESET and
250 mA 100 mA, ENABLE
04V @
250 mA
100 mA, CS8363 \ 2.0 04V @ 6.0 26 Dual, uPower w/ RESET and
250 mA 100 mA, ENABLE
04V @
250 mA
115 mA NCV8509 +25mV | 400 mV @ 50 Reset, Delay, Sequenced
100 mA 2.0 115 mA
200 mA, CS8183 \ +10mV |350mV@ | 3.4 45 Tracking Dual, pPower w/
200 mA +10 mV 200 mA ENABLE
400 mA, CS8161 5.0, 035V @ 6.0 26 Dual, w/ ENABLE
200 mA 2.0 400 mA,
035V @
200 mA
500 mA NCV5504 3.3V, Adjustable 2.0 250 mV 2.25 12 Dual, Fast Dynamic
500 mA 2.0 (max) @ Response
250 mA
750 mA, CS8156 5.0, 06V@ 6.0 26 Dual, w/ ENABLE
100 mA 2.0 750 mA,
06V@
100 mA
1.0 A, CS8371 5.0, 15V@ - 16 Dual, Independent
250 mA 5.0 1.0 A, ENABLEsS,
25V@ NO CAP
250 mA
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Output Voltage Input Voltage
% S Q2 © v|& ol 2
s[>I>EEE P> s>5>] §< kB REEREREEEE
alwfof~ (@0 oolo|R| b oolay §& Elelo|gle|sla |&(e|d A2
Output S| [~ [N o | [e3 (3] o3 o3| <[ & A i B Drop Out i EEEEEE RS
Current | Part Number |< = Voltage | Min. | Max. * = Additional Features
1.0A NCV1117 |+ 2.0 1.07V@ 2.7 20 NEE Safe Area Compensation
1.0A
1.0A NCV78xx 5.0 20V@ 7.0 35 Safe Area Compensation
1.0A
1.5A NCV317 N 4.0 225V @ - 40 -
1.5A
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Power Management

Voltage Supervisory

l

Overvoltage Overvoltage and Undervoltage Supervisory with
Protection Undervoltage Indications Reset Voltage Regulator
L . MC33160
- i i —  without Dela
Fixed Threshold 3 Mode Selection y MC34160
MC33161 MC33064/MC34064/NCV33064* NCP400
- 6.85V MC34161 MC33164/MC34164/NCV33164*
NCP345 NCV33161* NCP300/NCP301/NCV300*/NCV301*
NCP304/NCP305
— 5.5V
NCP346SN2 — with Programmable Delay
L | 445V NCP112
NCP302/NCP303/NCV302*/NCV303*
NCP346SN1
—  with Reset Timeout Delay
L—{ Programmable Threshold
MAX809/MAX810
OVP by Turn Off Series Transistor NCP803
NCP3712A L with Reset Timeout Delay & Manual Reset
OVP by Turn On Paralleled SCR MAX708
MC3423 *Automotive
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Typical Maximum
Supply Supply Threshold Operating
Typical Threshold Supply Voltage Range Current Current Hysteresis (Typ) Temp. Time Delay
Description Voltage (Vi) (V) (V) (uA) (nA) (mV) Range (°C) | Package Description (Typ)
MAX809 4.90, 4.63, 4.55, 4.38, 1.0t0 5.5 0.5 2.0 - -40 to +105 SOT23 3-Pin 240 msec
4.00, 3.08, 2.93, 2.63, Microprocessor
2.32,1.60 * Reset Monitors
MAX810 4.63, 4.38, 3.08, 2.93, 1.0t0 5.5 0.5 2.0 - -40 to +105 SOT23 3-Pin 240 msec
2.63* Microprocessor
Reset Monitors
MC33064 4.60 1.0t0 6.5 390 500 20 -40 to +85 SO-8, Undervoltage Ext. Capacitor
Micro8, Sensing Circuit Dependent
TO-92
MC34064 4.60 1.0t0 6.5 390 500 20 0to +70 SO-8, Undervoltage Ext. Capacitor
Micro8, Sensing Circuit Dependent
TO-92
MC33161 1.27 2.0 to 40 (Pos Sensing) 560 900 25 -40 to +85 SO-8, Universal Voltage Ext. Capacitor
4.0 to 40 (Neg Sensing) DIP-8 Monitor Dependent
MC34161 1.27 2.0 to 40 (Pos Sensing) 560 900 25 0to +70 SO-8, Universal Voltage Ext. Capacitor
4.0 to 40 (Neg Sensing) DIP-8 Monitor Dependent
MC33164 2.71 (Vi Increasing) 1.0to0 10 24 40 60 -40to +125 SO-8, Micropower Ext. Capacitor
2.65 (Vi Decreasing) Micro8, Undervoltage Dependent
TO-92 Sensing Circuits
MC34164 2.71 (Vin Increasing) 1.0to 10 24 40 60 0to +70 SO-8, Micropower Ext. Capacitor
2.65 (Vi Decreasing) Micro8, Undervoltage Dependent
TO-92 Sensing Circuits
MC3423 2.6 4.5 10 40 6.0 mA 10 mA - 0to +70 SO-8, Overvoltage 0.5 usec
DIP-8 Crowbar Sensing
Circuit
NCP300/1 | 0.9, 1.8, 2.0, 2.7, 3.0, 0.8to 10 0.20 to 1.2to 45 to 235 -40to +125 Thin Voltage Detector High to Low
45,47 0.34** 1.4%* Depends on SOT23-5 Series 45-97* usec
Threshold (Note 1) NCP300-CMOS, Low to High
Voltage NCP301-Open 77-130** usec

Drain

*Voltages from 1.6 to 4.9 V by steps of 0.1 V are available upon request.
**Depends on the voltage threshold of the part.

1.

TSOP-5 - Also known as Thin SOT23-5.
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Supervisory (continued)

Typical Maximum
Supply Supply Threshold Operating
Typical Threshold Supply Voltage Current Current Hysteresis (Typ) Temp. Time Delay (Typ)
Description Voltage (V) (V) Range (V) (nA) (uA) (mV) Range (°C) | Package Description
NCP302/3 |0.9, 1.8, 2.0, 2.7, 3.0, 0.8to 10 0.20 to 1.2to 45 to 235 -40to +125 Thin Voltage Detector Series Ext. Capacitor
45,47 0.34** 1.4%* Depends on SOT23-5 | with Programmable Delay Dependent
Threshold (Note 1) NCP302-CMOS,
Voltage NCP303-Open Drain
NCP304/5 |0.9,1.8,2.0,2.7, 3.0, 0.8to0 10 0.8to 3.0to 45 to 235 -40to +125 | SC-82AB Voltage Detector Series High to Low
45,47 1.4%* 3.9** Depends on NCP304-CMOS, 10-18** usec
Threshold NCP305-Open Drain Low to High
Voltage 6-21** usec
NCP345 6.85 3.0t0 25 750 1000 100 -40 to +85 Thin Overvoltage Protection IC 10 usec
SOT23-5
(Note 1)
NCP346 4.45,5.5 3.0to 25 750 1000 50 -40to 85 Thin Overvoltage Protection IC | 1.8 msec Turn-On
SOT23-5 0.5 usec Turn-Off
(Note 1)
NCP803 4.63, 4.38, 3.08, 1.0t0 5.5 0.5 2.0 - -40to +105 | SOT-23 3 Pin Microprocessor, 240 ms
2.93, 2.63, 2.32, 1.60 Reset Monitors
NCP112 3:3, 510, 12 4.5t0 16 3.0 mA 5.0 mA - 0to +85 SO-14 Triple Supervisor for Programmable
PDIP-14 Desktop Power Supply ON/OFF, Power
Monitoring Good,
Undervoltage
Blocking

**Depends on the voltage threshold of the part.
1. TSOP-5 - Also known as Thin SOT23-5.
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Power Management

LED / Display Drivers

Inductive Charge Pump
NCP1450A NCP5603
NCP1421/2 NCP5604
NCP1406 NCP5608
NCP5005/6/7 NCP5602*
NCP5008 NCP5612*
NCP5010
NCP5030*
NCP5050* *Coming Soon.
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LED/DISPLAY DRIVERS
Number of LED/ Converter
Application WLED Type Connection Topology ON Solution Key Features Availability
) Inductive NCP5006/5007: Up to 92% efficiency, PFM, Simple Now
2 - 5 LED/Series Boost, 21 V /1 W output, Thin SOT23-5
) Inductive NCP5005: Enhanced version of NCP5006. Simple Now
3 - 5 LED/Series High EMI immunity.
Inductive NCP5010: 1 MHz PWM Boost, 22 V/0.5 W Highly Integrated Driver Now
4 - 5 LED/Series output integrated rectifier and true-cutoff,
Micro-Bump-8 (1.7 x 1.7 mm)
Charge Pump | NCP5602: 90% peak efficiency, 2 outputs ICON Model Now
Display 2 LEDs/Parallel (25 mA each); 2% current matching, 12C, 12C Dimming Control
Backlighting Standard, 10 mA - 25 mA LLGA 12 (2 x 2 mm)
Charge Pump | NCP5612: 2 outputs (25 mA each); 12C, S-Wire Link Dimming Control 3Q06
2 LEDs/Parallel LLG 12 (2 x 2 mm)
o2_6 Inductive NCP1406: Up to 90% efficiency, PFM (up to | Can Operate from 1 or 2 Alkaline Now
LEDs/Series 1 MHz), 25 V/0.5 W output, Thin SOT23-5 or NI-based Cells
(3 x3 mm)
3or4 Charge Pump | NCP5064A/B: Consistence 90% efficiency, NCP5604A: Drives 4 LEDs Now
LEDs/Parallel 3 or 4 outputs (25 mA each); 0.5% current NCP5604B: Drives 3 LEDs
matching, TQFN16 (3 x 3 x 0.8 mm)
_ Inductive NCP1400ASN50: Fixed frequency PWM mi- | Can Operate from 1 or 2 Alkaline Now
Low Current - Up to 50 mA for Single LED cropower boost converter, Thin SOT23-5 or Nl-based Cells
1 Cell / 100 mA for 2 Cell
(3 x3 mm)
q . Single or Charge Pump | NCP5603: 200 mA cont./350 mA pulsed, High-Current Single Output Now
MEE'S"; ggrr;?t_/é\il;gt%gle (Multiple in voltage regulated output, 4.5V or 5V, 75% Charge Pump
’ Parallel) eff., DFN (3 x 3 mm)
Medium Current Up to 50 mA o2_6 Inductive NCP1406: Up to 90% efficiency, PFM (up to Simple, Low Cost Now
for 2 Cells and 100 mA for LEDs/Series 1 MHz) 25 V/0.5 W output, Thin SOT23-5
3 Cells (8x3 mm)
Flash (Torch) Sinale or Inductive NCP1421: PFM Boost (up to 1.2 MHz), Synchronous Rectification Now
High Current LED, Up to (Mulg & i Sync-rect, Output up to 5 V, 600 mA cont.
600 mA Parapll el) 94% eff., true-cutoff, 50 nA shutdown cur-
rent, Micro8 (3 x 4.9 mm)
Single or Inductive NCP1422: PFM Boost (up to 1.2 MHz), Synchronous Rectification Now
High Current LED, Up to (MuI?i le in Sync-rect, Output up to 5 V, 800 mA cont.
800 mA Par ap” el) 94% eff., true-cutoff, 50 nA shutdown cur-
rent, DFN10 (3 x 3 mm)
. 2-5 Inductive NCP5050: 23 V/4.5 W output, PWM, Integrated Switch for 2 Adjustable 4Q06
High Current LED, Up to 1A LEDs/Series 1.7 MHz, DFN-10 Output Current Levels
Single Driver for LED (10 mA — 25 mA), Flash 4 LED + Flash Charge Pump | NCP5608: Consistent 90% efficiency, 8 out-. One Chip Lighting Solution Now
Backlight & Flash |  LED (100 mA — 300 mA) LED puts (4 @ 25 mA each + 4 @ 100 mA each);
0.5% current matching, TQFN24 (4 x 4 mm)
Inductive NCP1406: Up to 90% efficiency, PFM (up to | Can Operate from 1 or 2 Alkaline Now

OLDED Driver
Supply

1 MHz), 25 V/0.5 W output, Thin SOT23-5
(3 x 3 mm)

or Nl-based Cells

*BOLD denotes a new device.
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Power Management

Drivers
l
| I |
Alternator Voltage Regulator Load / Relay Drivers . .
Darlington Drivers Dedicated Drivers
MC1413
CS3351 . |
CS3341 Vibrator Motor Triac Controllers
(Zero Voltage
NCP5426 NUD3112 Switch Drivers)
MDC3105 UAA2016
MOSFET / IGBT Drivers
I
I |
1.5 A Peak 2 A Peak
Drive Current Drive Current
Dual Drivers Single Driver
Non-Inverting L Inverting
| Output Output
MC33152 MC33153
MC34152 (2 A Sink, 1 A Source)
Inverting
Output
MC33151
MC34151
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MOSFET/IGBT Drivers

Peak Output Output Resistance Max Supply Input/Output
Current (Ry/RL) Voltage Delay
Part No. Configuration (A) (Max Q @ 25°C) V) (tp1, tpo)* (nsec) Package
MC33153 Single, Inverting 1.0 A (source) - 20 300/300 DIP-8, SO-8
Protection Circuits for IGBTs 2.0 A (sink) -
MC33151 Dual, Inverting Extended Operating 1.5 - 20 100/100 DIP-8, SO-8
Temp.
MC34151 Dual, Inverting 1.5 - 20 100/100 DIP-8, SO-8
MC33152 Dual, Non-Inverting Extended 1.5 - 20 120/120 DIP-8, SO-8
Operating Temp.
MC34152 Dual, Non-Inverting 1.5 - 20 120/120 DIP-8, SO-8
*tp1 = delay time from input low-to-high transition to output transition. tpo = delay time from input high-to-low transition to output transition.
Alternator Voltage Regulator Darlington Drivers
Features Protection
>
(= (]
2| & g | 5
Input Peak Supply 23S | 5 5| ® ° =
Part Desctription Supply ea Current Ss| & ¢ 2 g > 3 Package
Number Transient e2 3 = o £ = =
Voltage (Enabled) g %= | O % o s 3 o
5| 2 s | £ < t
EZ|E|5 |5 (2|22
occ | S |a |d |6 |6 | &
CS3341 Alternator Voltage Regulator Darlington Driver 27V 80V 25 mA N N N N N N SO-14
CS3351 Alternator Voltage Regulator Darlington Driver 8.0V 80V 25 mA N N N N N N SO-14
Dedicated Drivers
Features
£
a c
out S| e |e8|§|e 29 | g
npu o = £ 20| o o s o
Part Description Supply Supply 8 = Z', c g 3| & % c s f 2 Package
Number Current =9 6 |[ge| w 2 T 25 ©
Voltage o <= | = o e 2 -
> 5 2% |8 o > o X =
] [T o o » I 7] o ]
ox o0 (Be| ¢ _ c S o =
o 3 o |85 ) T @ 20 S
N @ 00 |akr-| »n < (72} [N n
UAA2016 Zero Voltage Switch Power Controller 9.0V 1.5 mA N N N N N N N N SO-8,
PIP-8
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Power Management

Drivers
| |
Low Side Driver H-Bridge Driver
NCV7702
Quad
NCV7601
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Smart Drivers (High-Side, Low-Side & H-Bridge)

Part Output Features Protection
Q
x e 3
[%) - =] o -
-§ 5 *ug) § g o § = s E E S
L |2 e |t |s |8 |= c | E| 5|8 |0s|®
2 |6 = || &|s=|85| 6 |2 | £ | E |25 s
s ool 2 = o c g 4= = c [<] - S (&) =
O8|lzel| T s | = |82 |c8| ¢ ] 2 .. il B
RDS n [ o - © e = 3 T O [T H = [ [ E) ©
(on) cQ|oc8 © o © col|lo® ° S > > o> o
Number Description Current @ 25°C oo |<0 | o ”n L |22 ]|00 | a o o © (40| a
NCV7702B Configurable Dual H-Bridge Driver 750 mA \ \ \ \ \ \ v |30V
LS Quad Driver
Input Supply Drivers: Sus- Output Clamping
Part Number Description Voltage taining Saturation Voltage Diodes Compatible Inputs Package
NCV7601 LS Quad Driver 7.0V 40V 650 mV (max) v TTL/DTL/CMOS DIP-16
LS PRE-DRIVER
Output
Number of Current Parallel Serial PowerOn Current Short to Open Shorted to
Part Number Description Channels (mA) Compatibility Inputs Inputs Reset Limit Ground Load Load
NCV7513 Hex Low-Side 6 1.9 -5.25 3.3V/5V \/ \/ \ \ x/ x/ \
Pre-Driver
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Interfaces
| |
Data Transmission Transistor Arrays
MC1413
Receivers Drivers SCSI
RS-232 | Rs-232 t Voltage
Regulator
MC1489/A MC1488 MC34268
MC3488A
— RS-422/3
MC26LS30
L RS-485
MC75172B
MC75174B
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Data Transmission

Line Receivers - EIA Standard

S = Single Type torop Delay Party Strobe Power Receivers
Ended of Time Max Line or Supplies Suffix/ Per Companion
D = Differential Output (ns) Operation | Enable (V) Device Package Package Drivers Comments
S R (Note 2) 85 - - +5.0 MC1489 DIP-16, 4 MC1488 EIA-232-D
MC1489A SO-16 MC14C88B
2. R = Resistor Pull-up, TP = Totem-pole output.
Line Drivers - EIA Standard
Output Current torop Delay S = Single Party Strobe Power Receivers
Capability Time Max Ended Line Supplies Suffix/ Per Companion
(mA) (ns) D = Differential | Operation Enable V) Device Package Package Drivers Comments
85 35 D V +5.0 MC75174B SO-20L 4 = EIA-485
MC75172B
10 350 S - 9.0 to MC1488 DIP-8, 4 MC1489 EIA-232-D
12 SO-8 MC1489A
60 300 S/D - EIA-422 5.0 MC26LS30 SO-16 4 (423) - EIA-422 or EIA-423
EIA-423 - 2 (422) Switchable
18 - D - +10.8 to MC3488A SO-8 1(423) - Dual EIA-423
+13.2 1 (232) EIA-232D
Peripheral Drivers
Output Current Propagation Output Off State Drivers
Capability Input Delay Time Clamp Voltage Per Suffix/ Logic
(mA) Capability Max (us) Diode Max (V) Device Package Package Function
500 TTL, 5.0V 1.0 N MC1413B 7 DIP-18, Invert
CMOS SO-16
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Special Functions

_ Balanced
Timers Modulator/Demodulator
MC1455 MC1496
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Application Specific Standard Product

Smart Cards

Industrial / Appliance /
Motor Control

Networking /
Computing

Wireless
& Portable

Automotive

http://onsemi.com
78




ON Semiconductor Selector Guide - Analog Integrated Circuits

Application Specific

Standard Products

Industrial /
Appliance / Motor Control

Motor Control

Load / Relay Drivers

MDC3105
NUD3112

NUD3124
MC1413

Brushless
DC Motor
Control

DC Brush
Motor Control

Brushless DC

| Motor Controllers

MC33033
MC33035

Closed Loop

—| Brushless Motor

Adapter

MC33039

Stepper
Motor Driver

Air Core Motor
Driver

w/ Built-In
H-Bridge
Driver

MC33030

MC3479

CS4121
CS4122
CS8190
CS4192

AC Brush Triac
Controller
(Universal Motor)

TDA1085C

http://onsemi.com

79

Industrial

Triac Controllers
(Zero Voltage
Switch Drivers)

UAA2016




ON Semiconductor Selector Guide - Analog Integrated Circuits

Application Specific Standard Products

Drivers

H-Bridge Driver

Automotive
|
Sensor Interface Gauge
LIN Drivers CAN
L NCV7361A CS4121 NCV7356
Variable - Reluctance NCV7380 CS4122 LS Quad Driver
NCV7382 CS8190
CS1124
CS4192 NCV7601
Alternator Voltage
—| Regulator FET Driver

CS3341

CS3351

CS3361
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Smart Drivers (High-Side, Low-Side & H-Bridge)
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Part Output Features Protection
. e | 3
o D =]
Rps(on) b 5 2 § cE” ) § = E § ..E_, E
Number Description Current @ 25°C E s 3 = ‘g > o [ [ S 2 |16 S B
[= [7] - =5 -
e |8 |2 |2 |8 |5=|85|6 |2 | |E 25| &
= ool © = o 2|45 = c o [ ol F
ce |8 = ] = |62|cs9| 8 o 2 - |25 | «
18155 5|5 |3 |28|88| 8|5 |8 |28 |58|¢
ca|<ol|l & | o | £ |53|ca|a |6 |6 |6 |36 a2
NCV7702 Configurable Dual H-Bridge Driver 750 mA N N N N N N v |30V
LIN Transceivers
Supply Current Supply Current
Operating Range (Recessive) (Dominant)
Supply Current BUS Short Ckt
Part Number Min Max Is lcc Is lcc (Sleep Mode) Current LIN Compatibility
NCV7380 7.0 18V 10 uA 14 uA 1.0 mA 0.8 mA - 120 mA LIN 1.3/2.0
NCV7382 7.0 18V 25 uA 50 uA 0.9 mA 0.6 mA 6.5 uA 120 mA LIN 1.3/2.0
NCV7361A 5.25 18V - 110 uA - - 35 uA 40 mA LIN 1.3/2.0 &
(max) SAE J2602
CAN Transceivers
Operating Range Supply Current (Recessive) Supply Current (Dominant)
Supply Current
Part Number Description Min Max Normal Mode High Speed Mode Normal Mode High Speed Mode (Sleep Mode)
NCV7356 Single Wire Can Transceiver 5.0 27V 5.0 mA 8.0 mA (max) 30 mA 70 mA 30 A
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DC Brush Motor Control

Features Protection
Q
g «| & g 5.
< 23|e0B ° 5o @ %
Part -~ Input Power & 5|8 L g2 |8 |€82| g
Description Supply . = |9 0|58 SS5S|E@® € c © Package
Number H-Switch o s (go |0 22 |EE=s|Ez| =
Voltage z |[E8|oS |32 o0& | 538|538 | ©
C |S2|o8|ge|aas|S20|S| 2
I |EE|(=L|>BE|EED|D22|Q5| o
c | o0|oo|E62|§o0e|(8>0 (8| >
O [So|wx|cas|Fox|(adao|awn]| 6
MC33030 DC Servo Motor Controller/Driver 36V 1.0A N N N N N N N N SO-14
LS Quad Driver
Input Supply Drivers: Output Clamping
Part Number Description Voltage Sustaining Saturation Voltage Diodes Compatible Inputs Package
NCV7601 LS Quad Driver 7.0V 40V 650 mV (max) N TTL/DTL/CMOS DIP-16
Closed Loop Brushless Motor Adapter
Features
®
I c I I £ 2 3 H
nput onstant nternal B = 0| 2 © 2
Part Description Supply Supply Speed Shunt ° & 9| €3 L= 3 Package
Number Current ) w E 5| = o =
Voltage Operation | Regulator 5 2 Sa % sS4 — S 5
0 - =0 [T =
28 |23%| 85 | 52 | ¢
na FES| as 8o £
MC33039 Designed Primarily for use w/MC33035 Brushless 55V 5.0 mA Down to 8.25V 60°/300° N N N N SO-8,
Motor 100 RPM and DIP-8
120°/240°
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Features Protection
)
< £ o
55 | & S| 2
Part Input Peak Supply £= 3 g S g 5
Description Supply X Current 35 £ c 2 g > o Package
Number Transient e 2 3 T © £ = =
Voltage (Enabled) g = | O S o s 3 o
3| o S < £ t
EZ|E|5 |8 (2|22
o | 4 | » 7] (e} (e} 7
CS3341 Alternator Voltage Regulator Darlington Driver 27V 80V 25 mA N N N N N N SO-14
CS3351 Alternator Voltage Regulator Darlington Driver 8.0V 80V 25 mA N N N N N N SO-14
CS3361 Alternator Voltage Regulator FET Driver 27V 80V 10 mA N N N N N N N SO-14
Triac Controllers
Features
3
(7]
out s|le |e S| e | e 29 | 5
npu gF | 5 (88| 2| 2 Th | 8
Part Description Supply Supply g = 6' c |[E3]| & 5 | £ cH 2 | Package
Number Current = 0 6 |[ge| w = = = o
Voltage S c <z |Sc| = o | & € > o
S 58 |52l 8| T @ 20O s
o= 28 |DE| ¢ = | o | &
G = =2 (2§| o T @ <] ko]
N ® 00 || »n < (72} [ ”n
UAA2016 Zero Voltage Switch Power Controller 9.0V 1.5 mA y N B N N y N y S0O-8,
PIP-8
Stepper Motor Driver
Features
ﬂ S
5 o
2 g | |28
Input . = c = =
Part L Drive Input . w2 w S 0o 2 S«
Number Description Supply Capability Hysteresis Output Driver 32 s % z 2 :l_) 5 2 g Package
Voltage =R w o © O ® ] w O
02 | L5 |88 | @ 2=
ES |55 (382|328 |28
FS |da |STE| 20 | T
MC3479 Drives a 2-Phase Stepper Motor in the 7.2t0 350 mA 400 mV Open- N N N N N PDIP-16
Bipolar Mode 16.5V (min) Collector
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Sensor Interface

Part Features
Programmable Active Input
Number Description Channels Hysteresis Trip Level Trimming Method Clamps Vcc Max
CS1124 Variable-Reluctance Sensor Interface IC 2 +160 mV v N/A v 7.0V
Brushless DC Motor Controllers
Operating Voltage oy
Range (V) Output Drivers ° =
© o o
o |E 5 <
g |Ec - . |2 | 88
o= |22 | 2_ T o £ S K Pe 5 L0
23 | S8 | £¢° 5£E 59 o © 5 S8 E ||-5 | 8>
$2 |52 |SE| 252 | 35 |bef (883 | z3 | BE |s: (32|52 |3
Device Vee | Ve |59 |25 |28 | Bua | 34 |e°€2 |68 | 38 | 38 |a< |I&3 |85 |&< Package
MC33033 10 - 30 - \ \ \ N \ \ N Noninv. | - - - DIP-20, SO-20L
60°/300° Only
MC33035 | 10-40 [10-30 | v | v | and N \ \ Vo Nominv. | V| v | V| W DIP-24, SO-24L
120°/240°
and Inv.
Air Core Motor Drivers/Gauge Drivers
Gauges Driven Input Output Features Protection
Part Return to Regulator Current Over Over Peak Transient
Number | Major | Minor | Freq. PWM SPI Current Method Zero uvLo Output Limit voltage Temp.
CS4121 1 N 33 mA Differential N N 60 V
CS4122 1 2 v x/ 80 mA Differential J y x/ 18V
CS8190 1 \ 33 mA Differential \ x/ x/ 60 V
CS4192 1 J y 70 mA Differential J y y 16V
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Application Specific Standard Products

I
Automotive (continued)

Voltage Regulation

' I [ [ |
= Multiple
lout = 70 mA lout = 150 MA lout = 250 MA lout = 500 mA Cl;/,;ps
NCV8184
- AdjfFixed Vou NCVes08 — Dual
Iout = 80 mA
lout = 300 mA w/ Watchdog, Reset NCV5504
| | Enable, Reset, out g, ,
NCV553 Delay, & Monitor I_ — Delay, & Shutdown | [ Dual wEnable
lout = 100 mA NCV8501 Fixed Vout NCV8141
CS8156
I | W/Reset, Delay, NCV33275 wEnable (750 mA, 100 mA)
Fixed Vot & Monitor NCV5500 Csa161
CS9201 NCV2951 Eg\\ﬁggg lout = 400 MA lout = 750 MA gxgo mA, 200 mA)
8371
CS9202 NCV78LxxA . NCV8503 o )
NCV2931 L1 Fixed Vot NCVB504 ;
Y Doy H{ Tracking bua
NCV4949 NCV551 NCV8506 w/Enable
NCV4276 CS8122 CS8126 CS8129 CS8183 (200 mA)
v/ Shutdown & Reset | =] lout =200 m A —  lout =800 mA Dual w/Reset, Delay,
w/ Watchdog & Tracking NCV33269
Reset g Adjustable Vo NCV4275 NCV8509
1 l=1.0A )
CS8151 CS8182 out L 'II'_:raclglngé[')qual
Fixed Vo, Reset NCV1117 w/Enable & Reset
Power Warning CS8361
NCV78
MC33160 — XXA (250 mA, 100 mA)
- - =15
L Adjustable Vg out ?222(3)332 100 mA)
NCV2931 NCV2951 NCV317
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Application Specific Standard Products

Networking / Computing
[ | | | |
Bias Regulators for DC-DC Converters DDR MOSFET Voltage
Telecom Equipment for Telecom Equipment Controllers Drivers Regulators
NCP1030 NCP1561 CS5124 NCP5201 (DDR Memory)  NCP5351 Smart LDOs for NIC
NCP1031 CS51021A  CS51221 | NCP5203 (DDR Memory) ~ NCP5355 and PCI Cards
CS51022A NCP5208 (VTT Termination) NCP3418A
NCP1562 NCP5210 (DDR & MCH)  NCP3418B lout =200 MA| H lout=1.0A
NCP5220A (DDR & MCH) MC33565 NCP5661
DC-DC Converters
for Microprocessors lout =500 MA| < oyt =2.0A
| | NCP3335 NCP5662
1-Phase 2-Phase 3-Phase 2/3/4-Phase lowt=15A |4 loit=3.0A
CS5157H NCP5331 CS5301 NCP5318 (VR10) NCP565 NCP5663
CS5165A NCP5322A NCP5381 (VR11)
MC33470 NCP5332A Dual LDO Controller
NCP5371 for Graphics Cards
MC33567
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MC34268

NCP1117
Coming Soon
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Application Specific Standard Products

Wireless & Portable

Audio
Amplifier

Class AB Class D

NCP2820
NCP2821

NCP2809
NCP2890
NCP2892
NCP4894
NCP4896

Battery
Management

LED
Driver
|
| |
Inductive Charge Pump

NCP1450A NCP5603
NCP1421/2 NCP5604
NCP1406 NCP5608
NCP5005/6/7 NCP5602
NCP5008 NCP5612
NCP5010

NCP5039*

NCP5050*

Please refer to LED

Driver table

Voltage Supervisory

Please refer to Voltage
Supervisory tree

Charge Pump

MAX828
MAX829
MAX1720
NCP1729
NCP5603

DC-DC Switching
Controller

Please refer to DC-DC

Switching tree
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Charge Overvoltage
Control Protection IC
V/I Regulati NCP365
ulation
Controller NCP366
NCP368
MC33341 NUS2045
NUS3045
L { NiCd/NiMH
MC33340
MC33342
— 1-Cell Lithium
NCP1800
NCP18335/B

Please refer to Battery

Management table

*Coming Soon.
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White LED Drivers

Input Output Max Typ # of LEDs # of LEDs
Device Topology Frequency Voltage Voltage Current Efficiency | Package [Features in Series in Parallel
NCP5007 PFM 1.0 MHz 2.7-50V |Upto22V 60 mA 85% SOT23-5 | High voltage output for serial LED 2-5 15
connection.
NCP5006 PFM 1.0 MHz 2.7-50V |Upto22V 60 mA 85% SOT23-5 | Same function as NCP5007, same 2-5 15
pinout as LT1937/LM2703/MP1523.
NCP5008 PFM 300 kHz 27-6.0V |Upto16V 75 mA 78% Micro8 Serial data input pin allows LED 2-4 10
brightness control by uP.
Does not need a sense resistor.
NCP1406 PFM 1.0 MHz 1.2-50V | Upto25V 100 mA 85% SOT23-5 | High voltage output for serial LED 1-6 15
connection.
NCP1403 PFM 300 kHz 1.2-55V [Upto15V 50 mA 82% SOT23-5 | For 2-cell Alkaline/NiMH battery 1-4 15
applications.
NCP5603 Charge Pump 262 or 2.85-55V 4.5 or 350 mA 90% DFN-10 1 10
650 kHz 50V Pulsed
200 mA DC
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Mono Speaker -
Handsfree Speaker
Phone

Integrated Gain.
Selectable Gain

of 6 dB or 12 dB

on External Pin.

Audio Output/ Topology/ Output PSRR Turn-On Iq Shutdown Device
Application Class Features Power @ 217 Hz | Efficiency THD + N Time (typ) (typ) Current (typ) Package Solutions
AB BTL 1W+ -73 dB 63% 0.02% 285 ms 1.5 mA 10 nA Micro8™ NCP2890
Microbump-9
Mono Speaker - Basic
Telephone Operations AB BTL 1W+ -73dB 63% 0.02% 100 ms 1.5 mA 10 nA Micro8™ NCP2892A
and Polyphonic Microbump-9
Ringtones . ) i
AB Differential 1W+ -80dB 64% 0.006% 140 ms 1.9 mA 20 nA Microbump-9 | NCP4894
DFN-10
AB Virtual Ground 135mW/Ch -82dB 63% 0.003% 285 ms 1.54 mA 10 nA Micro10 NCP2809
Stereo Headphones - No Output Cap
MP3 Players, Bluetooth
Headsets AB Differential 150mW/Ch -80 dB 64% 0.006% 140 ms 1.9 mA 20 nA Microbump-9 | NCP4894
DFN10
Mono Speaker/Earpiece | AB Single-End/ 1W to Speaker; -70dB 64% SE 0.003% 140 ms 1.7 mA 20 nA Microbump-9 | NCP4896
- Low Cost Integrated Differential 250mW to BTL 0.01%
Solution Earpiece
Mono Speaker - D Filterless, Gain 2W+ -65 dB 90% 0.05% 9 ms 2.2 mA 300 nA Microbump-9 | NCP2820
Handsfree Speaker Select by DFN-8
Phone Resistor
Stereo Speakers - Offer D Filterless, Gain 2W+ -65 dB 90% 0.05% 9 ms 4.4 mA 600 nA Microbump-9 2x
Stereo Sound Quality to Selection by per Channel NCP2820
Play Video/Music on Resistor
Demand, MP3
D Filterless 2.65W -65 dB 90% 0.05% 9 ms 2.5 mA 500 nA Microbump-9 | NCP2821
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Application Specific Standard Products

Smart Cards

Power Management
& Interface IC

MC33560
NCN6000
NCNG6004A
NCN6001
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Level Shifters for
SmartCard & SIM Interface

NCN6010
NCN4555
NCN4557
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Clock and Data Management

In Brief ...

Advanced clock management devices from
ON Semiconductor deliver superior performance by
providing the lowest skew and lowest jitter with the
highest operating frequencies.

ON Semiconductor offers a complete family of Phase
Lock Loop (PLL) based products for applications
ranging from low cost portable MP3 players, to massive,
mission critical servers. Our oscillator replacement ICs
offer performance rivaling crystal oscillator solutions at
a fraction of the cost, and our new Zero Delay Buffer
family is one of the most complete in the industry. Lastly,
ON Semiconductor has a series of EMI Suppression
Clocks that utilize spread spectrum to minimize the peak
electromagnetic interference emissions in consumer
products.

This portfolio of products makes designing any low
skew, high frequency clock tree an easy task with a large
range of clock distribution, generation and skew
management devices. We address the needs of today’s
systems whether operating at 2.5 V, 3.3 V or legacy
systems at 5.0 V or -5.2 V.

ON Semiconductor’s High Performance Data
Management products are designed into state—of-the—art
systems such as communication and networking
switches, high—end servers, engineering workstations,
high—density memory modules, storage networks and
precision test and measurement systems.

While our ECLinPS™ families serve the market well
at frequencies up to 6.0 GHz, GigaComm ™ family of
silicon germanium products enables safe and reliable
design up to 12 GHz. GigaComm delivers the
performance necessary for high frequency applications,
while maintaining the manufacturability and price point
required for cost—effective volume production.

Page
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Crosspoint Switches .......................... 97
Clock Fan-out ......... ... ... 98
Clock Dividers . .........ccoiiiiiieiiinennnn.. 100
Skew Management .............. .. ... ... 101
Prescalers . ...........o i 102
Clock Synthesizers .......................... 102
Zero Delay Buffers . ....... ... ... it 103
EMI Suppression Clocks ..................... 105
VCO (PLL) ..ot 105
Phase/Frequency Detectors .................. 105
Flip-Flops ...... ... i 106
Latches ...... ... 108
Shift Registers ........... ... o i 109
Multiplexers ........ ... i 110
Serial/Parallel Converter and
Parallel/Serial Converters .................... 111
Gates . ... 112
Counters . ... 113
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Parity Checkers . .............. ... 114
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Signal Translators (Specifications are at 25°C unless otherwise stated)

# of Freq. Prop. Delay
Device(s) From To Voltage Channels (Typ) MHz (Typ) ps Tr & Tf (Max) ps Package
MC100EL90 LVNECL/NECL PECL 3.3/5 3 650 500 500 SO-20
MC100EL91 LVPECL/PECL NECL 3.3/5 3 700 670 400 SO-20
MC100ELT20 TTL PECL 5 1 100 MHz (min)* 1200 1500 SO-8/TSSOP-8
MC100ELT21 PECL TTL 5) 1 TBD 5500 750 (10%-90%) SO-8/TSSOP-8
MC100ELT22 TTL PECL 5 2 100 MHz (min)* 1200 1600 SO-8/TSSOP-8
MC100ELT23 PECL TTL 5) 2 100 3500 1600 (10%-90%) SO-8/TSSOP-8
MC100ELT24 TTL NECL 5 1 400 950 1250 SO-8/TSSOP-8
MC100ELT25 NECL TTL 5/-5.2 1 100 3300* 2300 (10%-90%) SO-8/TSSOP-8
MC100ELT28 PECLto TTL& TTL | PECLto TTL & 5 2 100 3500 PECL-to-TTL/ 1500 SO-8/TSSOP-8
to PECL (Dual) TTL to PECL 1200 TTL-to-PECL
(Dual)
MC100EP90 LVNECL/NECL LVPECL/PECL 0.66 3 >3000 260 180 SO-20
MC100EPT20 LVTTL/LVCMOS LVPECL 3.3 1 >1000 370 180 SO-8/TSSOP-8
MC100EPT21 LVPECL LVTTL 8IS 1 350 1400 600/900 (0.8-2.0 V) SO-8/TSSOP-8
MC100EPT22 LVTTL/LVCMOS LVPECL 3.3 2 1100 420 220 SO-8/TSSOP-8
MC100EPT23 LVPECL LVTTL 3.3 2 350 1500 600/900 (0.8-2.0 V) SO-8/TSSOP-8
MC100EPT24 LVTTL/LVCMOS LVPECL 3.3 1 >1000 530 180 SO-8/TSSOP-8
MC100EPT25 LVNECL/NECL LVTTL 3.3/-3.3 1 275 1100 1100/1400 SO-8/TSSOP-8
to -5.2 (0.8-2.0V)
MC100EPT26 LVPECL LVTTL 3.3 1 275 1500 900 SO-8/TSSOP-8
MC100EPT622 LVTTL/LVCMOS PECL (10-Bit) 3.3 1 1500 450 250 LQFP-32
MC100LVEL90 LVNECL/NECL LVPECL 0.66 3 650 500 500 SO-20
MC100LVEL91 LVPECL/PECL LVNECL 3.3/5 3 600 620 580
MC100LVEL92 PECL LVPECL 3.3/5 3 600 610 580 SO-20
MC100LVELT22 LVTTL/LVCMOS LVPECL 3.3 2 100 MHz (min)* 350 500 SO-8/TSSOP-8
MC100LVELT23 LVPECL LVTTL 3.3 2 >180 1700 600/900 (0.8-2.0 V) SO-8/TSSOP-8
MC10ELT20 TTL PECL 5 1 100 MHz (min)* 1200 1500 SO-8/TSSOP-8
MC10ELT21 PECL TTL 5 1 TBD 5500 750 (10%-90%) SO-8/TSSOP-8
MC100LVELT20 LVTTL/LVCMOS LVPECL 3.3 1 800 390 225 SO-8

http://onsemi.com

96




ON Semiconductor Selector Guide - Clock and Data Management Devices

Signal Translators (continued) (Specifications are at 25°C unless otherwise stated)

# of Freq. Prop. Delay
Device(s) From To Voltage Channels (Typ) MHz (Typ) ps Tr & Tf (Max) ps Package
MC10ELT22 TTL PECL 5 2 100MHz (min)* 1200 1600 SO-8/TSSOP-8
MC10ELT24 TTL NECL 5) 1 400 950 1250 SO-8/TSSOP-8
MC10ELT25 NECL TTL 5/-5.2 1 100 3300* 2300 (10%-90%) SO-8/TSSOP-8
MC10ELT28 PECLto TTL& TTL | PECLto TTL & 5) 2 100 3500 PECL-to-TTL/ 1500 SO-8/TSSOP-8
to PECL (Dual) TTL to PECL 1200 TTL-to-PECL
(Dual)
MC10EP90 LVNECL/NECL LVPECL/PECL 0.66 3 >3000 260 180 SO-20
MC10EPT20 LVTTL/LVCMOS LVPECL 3.3 1 >1000 370 180 SO-8/TSSOP-8
NB100ELT23L LVPECL LVTTL 3.3 2 275 21 1300 SO-8/TSSOP-8
NB100LVEP91 LVPECL/LVTTL/ LVNECL/NECL 2.5/3.3 3 2500 430 85 (typ) SO-20, QFN-24
LVCMOS/HSTL/
CML/LVDS
*NB4N5275 LVPECL/LVTTL/ LvDS 3.3 2 1250 500 300 QFN-16
LVCMOS/HSTL/
CML/LVDS
*NB4N8555 LVPECL/LVTTL/ LVDS 3.3 2 1000 490 180 Micro10
LVCMOS/HSTL/
CML/LVDS
*Duplicate in Receiver/Driver category.
Crosspoint Switches
# of # of Freq. Prop. Delay
Device(s) From To Voltage Inputs Outputs (Typ) MHz (Typ) ps Tr & Tf (Max) ps Package
NB4L858M LVPECL/CML CML 2.5/3.3 242 2+2 3000 350 80 LQFP-32
NB4N840M LVPECL/CML CML B3 2+2 2+2 2700 225 80 QFN-32
NBSG72A Any Level LVPECL (w/o LS) 2.5/3.3 2 2 7000 200 55 QFN-16
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Clock Fan-out (Specifications are at 25°C unless otherwise stated)

# of Input # of Outputs Frequency Output-to-Output Cycle-to-Cycle Tr & Tf
Device(s) Input Clock Output Clock Voltage Channels per Channel (Typ) GHz Skew (Max) ps Jitter (Typ/Max) ps | (Max) ps Package
MC100E111 ECL/PECL ECL/PECL 5 1 9 >1.5 50 0.2 600 PLCC-28
MC100E210 ECL/PECL ECL/PECL 5 2 4/5 0.7 75 0.2 600 PLCC-28
MC100E211 ECL/PECL ECL/PECL 5 1 6 >1.5 75 0.2 400 PLCC-28
MC100E310 ECL/PECL ECL/PECL 5 1 8 1 50 0.2 600 PLCC-28
MC100EL11 ECL/PECL ECL/PECL 5 1 2 2 5 0.2 350 SO-8,
TSSOP-8
MC100EL13 ECL/PECL ECL/PECL 5 2 3 1 50 0.2 500 S0O-20
MC100EL14 ECL/PECL ECL/PECL 5 1 5 1 50 0.2 500 SO-8,
TSSOP-8
MC100EL15 ECL/PECL ECL/PECL 5 1 4 1 50 0.2 575 SO-16
MC100EP11 ECL/PECL ECL/PECL 3.3/5 1 2 >3 20 0.2 180 SO-8,
TSSOP-8
MC100EP14 ECL/PECL/HSTL ECL/PECL 3.3/5 1 5 >2 45 0.2 270 TSSOP-20
MC100EP210S LVDS/PECL LVDS 3.3 2 5 >1 20 0.2 225 LQFP-32
MC100EP809 ECL/PECL/HSTL HSTL 3.3 1 9 >0.75 15 1.4 600 LQFP-32
MC100LVE111 ECL/PECL ECL/PECL 3.3 1 9 >1.5 20 0.2 600 PLCC-28
MC100LVE210 ECL/PECL ECL/PECL 3.3 2 4/5 0.7 75 0.2 600 PLCC-28
MC100LVE310 ECL/PECL ECL/PECL 3.3 1 8 1.5 50 0.2 600 PLCC-28
MC100LVEL11 ECL/PECL ECL/PECL 3.3 1 2 >3 20 0.2 180 SO-8,
TSSOP-8
MC100LVEL13 ECL/PECL ECL/PECL 3.3 2 3 1 50 0.2 500 S0O-20
MC100LVEL14 ECL/PECL ECL/PECL 3.3 1 5 >1 50 0.2 500 SOIC-20
MC100LVEP11 ECL/PECL ECL/PECL 2.5/3.3 1 2 >3 20 0.2 180 SO-8,
TSSOP-8
MC100LVEP111 ECL/PECL ECL/PECL 2.5/3.3 1 10 >3 25 0.2 150 LQFP-32,
QFN-32
MC100LVEP14 ECL/PECL/HSTL ECL/PECL 2.5/3.3 1 5 >2 25 0.2 250 TSSOP-20
MC100LVEP210 ECL/PECL/HSTL ECL/PECL 2.5/3.3 2 5 >3 20 0.2 270 LQFP-32
MC10E111 ECL/PECL ECL/PECL 5 1 9 >1.5 50 0.2 600 PLCC-28
MC10E211 ECL/PECL ECL/PECL 5 1 6 >1.5 75 0.2 400 PLCC-28

http://onsemi.com

98




ON Semiconductor Selector Guide - Clock and Data Management Devices

Clock Fan-out (continued) (Specifications are at 25°C unless otherwise stated)

# of Input # of Outputs Frequency Output-to-Output Cycle-to-Cycle Tr & Tf
Device(s) Input Clock Output Clock Voltage Channels per Channel (Typ) GHz Skew (Max) ps Jitter (Typ/Max) ps | (Max) ps Package
MC10E411 ECL/PECL ECL/PECL 5 1 9 1 50 0.2 600 PLCC-28
MC10EL11 ECL/PECL ECL/PECL 5 1 2 2 5 0.2 350 SO-8,
TSSOP-8
MC10EL15 ECL/PECL ECL/PECL 5 1 4 1 50 0.2 575 SO-16
MC10EP11 ECL/PECL ECL/PECL 3.3/5 1 2 >3 20 0.2 180 SO-8,
TSSOP-8
MC10LVEP11 ECL/PECL ECL/PECL 2.5/3.3 1 2 >3 20 0.2 180 SO-8,
TSSOP-8
NB100EP223 ECL/PECL/HSTL HSTL 3.3 1 22 >0.5 25 0.2 700 LQFP-64
NB100LVEP221 ECL/PECL/HSTL ECL/PECL 2.5/3.3 1 20 >1 20 0.2 200 (typ) LQFP-52
NB100LVEP224 ECL/PECL ECL/PECL 2.5/3.3 1 24 >1 15 0.2 160 (min) LQFP-64
NBSG11 ECL/TTL/CMOS/ | RSPECL/RSECL 2.5/3.3 1 2 >12 15 0.5 30 FCBGA-16
CML/LVDS
NBSG111 ECL/PECL/TTL/ RSPECL/RSECL 2.5/3.3 1 10 >6 15 (typ) 0.2 40 (typ) FCBGA-14
CMOS/CML/LVDS
NBSG14 ECL/PECL/TTL/ RSPECL/RSECL 2.5/3.3 1 5 12 15 0.5 55 FCBGA-16
CMOS/CML/LVDS
NB6L11 LVPECL, LVDS, LVECL/LVPECL 25,33 1 2 >6 15 0.2 120 SO-8,
CML, LVCMOS or TSSOP-8
LVTTL
NB7L11M ECL/TTL CML 2.5/3.3 1 2 >8 15 0.2 60 QFN-16
CMOS/CML/LVDS
NB7L14M ECL/TTL/ CML 2.5/3.3 1 5 >8 15 0.2 60 QFN-16
CMOS/CML/LVDS
NB7L111M ECL/TTL CML 2.5/3.3 1 10 >5.5 20 0.2 75 QFN-52
CMOS/CML/LVDS
NB4N11S ECL/TTL/ LVDS 3.3 1 2 2.0 25 0.5 170 QFN-16
CMOS/CML/LVDS
NB4N11M ECL/TTL CML 3.3 1 2 25 25 1 300 TSSOP-8
CMOS/CML/LVDS
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Clock Dividers (Specifications are at 25°C unless otherwise stated)

Frequency # of Outputs Frequency Propagation Cycle-to-Cycle Tr & Tf
Device(s) Output Division Channels | per Bank | Voltage (Typ) GHz Delay (Typ) ps | Jitter (Typ/Max) ps | (Max) ps Package
MC100EL32 ECL/PECL Div2 1 1 5 >3 510 0.2/1.0 350 SO-8,
TSSOP-8
MC100EL33 ECL/PECL Div4 1 1 5 >4 650 1.0 (typ) 350 SO-8,
TSSOP-8
MC100EL34 ECL/PECL Div2, Div4, Div8 1 1+1+1 5 1.1 1000 <1 (typ) 525 SO-16
MC100EL38 ECL/PECL Div2, Div4/6 1 2+2 5 1 900 02/1.0 550 SO-20
MC100EL39 ECL/PECL Div2/4, Div4/6 1 2+2 5 1 900 0.2/1.0 550 SO-20
MC100EP139 ECL/PECL Div2/4, Div4/5/6 1 2+2 3.3/5 >1 750 02/1.0 275 S0O-20,
TSSOP-20
MC100EP32 ECL/PECL Div2 1 1 3.3/5 >4 350 0.2/1.0 170 SO-8,
TSSOP-8,
DFN-8
MC100EP33 ECL/PECL Div4 1 1 3.3/5 >4 320 02/1.0 180 SO-8,
TSSOP-8
MC100LVE222 ECL/PECL | 1:15 Diff. Div1, Div2 2 15 3.3 1.5 1180 02/1.0 600 TQFP-52
MC100LVEL32 ECL/PECL Div2 1 1 3.3 >2.6 510 02/1.0 320 SO-8,
TSSOP-8
MC100LVEL33 ECL/PECL Div4 1 1 3.3 >4 630 0.2/1.0 320 SO-8,
TSSOP-8
MC100LVEL34 ECL/PECL Div2, Div4, Div8 1 14141 3.3 1.5 700 <1 (typ) 250 SO-16,
TSSOP-16
MC100LVEL37 ECL/PECL Div1 Div2 2 2+2 3.3 1 700 0.2/1.0 550 SO-20
MC100LVEL38 ECL/PECL Div2 Div4/6 1 2+2 3.3 1 900 02/1.0 550 SO-20
MC100LVEL39 ECL/PECL Div2/4, Div4/6 1 2+2 3.3 1 900 0.2/1.0 550 SO-20
MC100LVEP34 ECL/PECL Div2, Div4, Div8 1 1+1+1 3.3 2.8 700 <1 (typ) 250 SO-16
MC10EL32 ECL/PECL Div2 1 1 5 >3 510 0.2/1.0 350 SO-8,
TSSOP-8
MC10EL33 ECL/PECL Div4 1 1 5 >4 650 1.0 (typ) 350 SO-8,
TSSOP-8
MC10EL34 ECL/PECL Div2, Div4, Div8 1 1+1+1 5 1.1 1000 <1 (typ) 525 SO-16
MC10EP139 ECL/PECL Div2/4, Div4/5/6 1 2+2 3.3/5 >1 750 0.2/1.0 275 S0O-20,
TSSOP-20
MC10EP32 ECL/PECL Div2 1 1 3.3/5 >4 350 0.2/1.0 170 SO-8,
TSSOP-8
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Clock Dividers (continued) (Specifications are at 25°C unless otherwise stated)

Frequency # of Outputs Frequency Propagation Cycle-to-Cycle Tr & Tf
Device(s) Output Division Channels | per Bank | Voltage | (Typ) GHz Delay (Typ) ps | Jitter (Typ/Max) ps | (Max) ps Package
MC10EP33 ECL/PECL Div4 1 1 3.3/5 >4 320 0.2/1.0 180 SO-8,
TSSOP-8
NB100LVEP222 ECL/PECL | 1:15 Diff. Div1, Div2 2 15 2.5/3.3 1 875 0.2/1.0 160 (typ) | LQFP-52
NBSG53A RSECL Div1, Div2 2 1 2.5/3.3 >8 210 05/1.0 60 FCBGA-16
NB6L239 PECL 1/2/4/8, 2/4/8/16 2 1 25,33 3 470 0.2/1.0 120 QFN-16
NB6N239S LVDS 1/2/4/8, 2/4/8/16 2 1 3.3 8 470 0.2/1.0 120 QFN-16
NB7N017M CML Dual 8-Bit Modulus 1 1 3.3 3.5 500 3.0 65 QFN-52
NB7L32M CML Div2 1 1 2.5/3.3 14 200 <0.5 30 QFN-16
Skew Management (Specifications are at 25°C unless otherwise stated)
Step Delay
Frequency Min Programmable | Max Programmable | Resolution Cycle-to-Cycle Tr & Tf
Device(s) Voltage (Typ) GHz Delay (Typ) ns Delay (Typ) ns (Typ) ps Jitter (Max) ps (Max) ps Package
MC100E195 5 >1 2.05 2.6 20 <5 325 PLCC-28
MC100E196" 5 >1 2.05 2.6 20 <5 325 PLCC-28
MC100EP195 3.3/5 >2.5 2.2 12.2 10 0.2/1.0 300 LQFP-32
MC100EP1962 3.3/5 >1.8 2.2 12.2 10 0.2/1.0 210 LQFP32
MC10E195 5 >1 2.05 2.6 20 <5 325 PLCC-28
MC10E196' 5 >1 2.05 2.6 20 <5 325 PLCC-28
MC10EP195 3.3/5 >2.5 2.2 12.2 10 0.2/1.0 300 LQFP-32
MC10EP1962 3.3/5 >1.8 2.2 12.2 10 0.2/1.0 210 LQFP32

SPECIAL NOTES/FEATURES:
1 FTUNE input provides <20 pS resolution control.
2 FTUNE input provides 0 to 60 pS programmable resolution control.
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Prescalers (Specifications are at 25°C unless otherwise stated)

Supply Current Frequency (Max) Supply Current Input Voltage Sensitivity
Device(s) Frequency Division Voltage (Icc-Max) mA GHz Unloaded (Typ) mA Min/Max (mV p-p) Package
MC12026A Div8/9 or Div16/17 5 5.3 1.1 4 100/ 1000 SO-8
MC12080 Div10, Div20, Div40, 5) 5) 1.1 3.7 100/ 1000 SO-8
Div80
MC12093 Div2, Div4, Div8 3.3/5 45 1.1 3 100/ 1000 SO-8
MC12095 Div2, Div4, Div8 3.3/5 14 25 3 200/ 1000 SO-8
Clock Synthesizers (Specifications are at 25°C unless otherwise stated)
Min Output Max Output | Max Input Freq.
Freq. Freq. XTAL Min Output | Temperature
Device(s) Vee (Typ) V (MHz) (MHz) (MHz) t_jitter (+-ps) | Rise/Fall (ps) Rating Package
NBC12429 33,5 25 400 20 20 300 0to 70°C 28-PLCC,
32-LQFP
NBC12430 33,5 50 800 20 20 175 0 to 70°C 28-PLCC,
32-LQFP
NBC12439 33,5 50 800 20 25 300 0 to 70°C 28-PLCC,
32-LQFP
NBC12429A 33,5 25 400 20 20 300 -40 to 85°C 28-PLCC,
32-LQFP,
QFN-32
NBC12430A 33,5 50 800 20 20 175 -40 to 85°C 28-PLCC,
32-LQFP,
QFN-32
NBC12439A 33,5 50 800 20 25 300 -40 to 85°C 28-PLCC,
32-LQFP,
QFN-32
NB4N507A 33,5 50 200 27 10 50 -40 to 85°C SOIC-16
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Zero Delay Buffers (Specifications are at 25°C unless otherwise stated)

Device(s) Outputs Per Device Vpp Typ (V) tskew (O-0) Max (ps) F Max (MHz) t_Jitter Max (ps) Package
NB2304AC1D 4 3.3 200 133.3 100 SOIC-8
NB2304AlI1D 4 3.3 200 133.3 100 SOIC-8
NB2304AC1HD 4 3.3 200 133.3 100 SOIC-8
NB2304AI1HD 4 3.3 200 133.3 100 SOIC-8
NB2304AC2D 4 3.3 200 133.3 100 SOIC-8
NB2304AI2D 4 3.3 200 133.3 100 SOIC-8
NB2305AC1D 5 3.3 250 133.3 200 SOIC-8
NB2305AI1D ) 3.3 250 133.3 200 SOIC-8
NB2305AC1DT 5 3.3 250 133.3 200 TSSOP-8
NB2305AI1DT ) 3.3 250 133.3 200 TSSOP-8
NB2305AC1HD 5 3.3 250 133.3 200 SOIC-8
NB2305AI1HD ) 3.3 250 133.3 200 SOIC-8
NB2305AC1HDT 5 3.3 250 133.3 200 TSSOP-8
NB2305AI1HDT 5 3.3 250 133.3 200 TSSOP-8
NB2308AC1D 8 3.3 200 133.3 100 SOIC-16
NB2308AI1D 8 3.3 200 133.3 100 SOIC-16
NB2308AC1DT 8 3.3 200 133.3 100 TSSOP-16
NB2308AI1DT 8 3.3 200 133.3 100 TSSOP-16
NB2308AC1HD 8 3.3 200 133.3 100 SOIC-16
NB2308AI1HD 8 3.3 200 133.3 100 SOIC-16
NB2308AC1HDT 8 3.3 200 133.3 100 TSSOP-16
NB2308AI1HDT 8 3.3 200 133.3 100 TSSOP-16
NB2308AC2D 8 3.3 200 133.3 100 SOIC-16
NB2308AI2D 8 3.3 200 133.3 100 SOIC-16
NB2308AC2DT 8 3.3 200 133.3 100 TSSOP-16
NB2308AI2DT 8 3.3 200 133.3 100 TSSOP-16
NB2308AC3D 8 3.3 200 133.3 100 SOIC-16
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Zero Delay Buffers (continued) (Specifications are at 25°C unless otherwise stated)

Device(s) Outputs Per Device Vpp Typ (V) tskew (O-0) Max (ps) F Max (MHz) t_Jitter Max (ps) Package
NB2308AI3D 8 3.3 200 133.3 100 SOIC-16
NB2308AC3DT 8 3.3 200 133.3 100 TSSOP-16
NB2308AI3DT 8 3.3 200 133.3 100 TSSOP-16
NB2308AC4D 8 3.3 200 133.3 100 SOIC-16
NB2308AI4D 8 3.3 200 133.3 100 SOIC-16
NB2308AC4DT 8 3.3 200 133.3 100 TSSOP-16
NB2308AI4DT 8 3.3 200 133.3 100 TSSOP-16
NB2308AC5HD 8 3.3 200 133.3 100 SOIC-16
NB2308AI5HD 8 3.3 200 133.3 100 SOIC-16
NB2308AC5HDT 8 3.3 200 133.3 100 TSSOP-16
NB2308AISHDT 8 3.3 200 133.3 100 TSSOP-16
NB2309AC1D 9 3.3 250 133.3 200 SOIC-16
NB2309AI1D 9 3.3 250 133.3 200 SOIC-16
NB2309AC1DT 9 3.3 250 133.3 200 SOIC-16
NB2309AI1DT ¢ 3.3 250 133.3 200 TSSOP-16
NB2309AC1HD 9 3.3 250 133.3 200 SOIC-16
NB2309AI1HD ¢ 3.3 250 133.3 200 SOIC-16
NB2309AC1HDT 9 3.3 250 133.3 200 TSSOP-16
NB2309AI1HDT ¢ 3.3 250 133.3 200 TSSOP-16
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EMI Suppression Clocks (Specifications are at 25°C unless otherwise stated)133.3

Device(s) Vpp Typ (V) Modulation F Max (MHz) Duty Cycle tR & tF Max (ps) Package
NB2579A 3.3 +1% 40 50 1100 TSSOP-6
NB2669A 3.3 +1% 12 50 1100 TSSOP-6
NB2760A 3.3 +0.75% 12 50 1100 TSSOP-6
NB2762A 3.3 -1.25% 12 50 1100 TSSOP-6
NB2769A 3.3 +1% 12 50 1100 TSSOP-6
NB2779A 3.3 +1% 30 50 1100 TSSOP-6
NB2780A 3.3 +0.75% 50 50 1100 TSSOP-6
NB2869A 3.3 +1% 12 50 1100 TSSOP-6
NB2870A 3.3 +0.75% 30 50 1100 TSSOP-6
NB2872A 3.3 -1.25% 30 50 1100 TSSOP-6
NB2879A 3.3 +1% 30 50 1100 TSSOP-6
NB2969A 3.3 +1% 12 50 1100 TSSOP-6

VCO (PLL) (Specifications are at 25°C unless otherwise stated)

Device(s) Frequency (Max) GHz Voltage Duty Cycle (Typ) % SNR from Carrier (dB) Package
MC100EL1648 1.1 5 50 40 SOIC-8, TSSOP-8,
SOIC EIAJ-14

Phase/Frequency Detectors (Specifications are at 25°C unless otherwise stated)

Transfer Gain Vref & FB Inputs Frequency Propagation Delay | Cycle-to-Cycle Tr & T
Device(s) Voltage mV/Degree (S.E./Diff.) (Typ) GHz (Typ) ps Jitter (Typ) ps (Max) ps Package
MC100LVEL40 3.3/5 2 Diff 0.25 1350 02/1.0 475 S0O-20
MC100EP40 3.3/5 0.93 Diff >2 550 0.2/1.0 150 TSSOP-20
MC100EP140 3.3 1.2073 S.E. >2 475 02/1.0 200 SO-8
MCH12140 33,5 N/A S.E. 800 0.44 N/A 350 SOIC 8
MCK12140 3.3,5 N/A S.E. 800 0.44 N/A 350 SOIC 8
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Flip—Flops (Specifications are at 25°C unless otherwise stated)

Set/
Reset Jitter Tr & Tf
Freq. (Typ) | Prop.Delay | Setup Time | Hold Time | Recovery | (Typ) ps (Max)
Device(s) Description Voltage GHz (Typ) ps (Min) ps (Min) ps (Min) ps RMS ps Package
MC100E131 3.3/5 V ECL Quad D Flip—Flop with Set, Reset and 5 1.1 500 150 175 290 1 480 LQFP-32
Differential Clock
MC100E431 5V ECL Triple Differential Data and Clock D Flip—Flop with 5 1.1 600 200 200 400 <1 650 PLCC-28
Edge Triggered Set and Reset
MC100EL29 5V ECL Dual Differential Data and Clock D Flip-Flop with 5 1.1 580 0 100 100 <1 550 SO-20
Set and Reset
MC100EL30 5V ECL Triple D Flip Flop with Set and Reset 5 1.2 450 150 200 400 <1 550 SO-20
MC100EL31 5V ECL D Flip-Flop with Set and Reset 5 2.8 475 150 250 400 <1 350 SO-8,
TSSOP-8
MC100EL35 5V ECL JK Flip Flop 5 2.2 525 150 250 400 <1 350 SO-8,
TSSOP-8
MC100EL51 5V ECL Differential D Flip—Flop 3.3/5 2.8 475 150 250 400 <1 350 SO-8,
TSSOP-8
MC100EL52 5 V Differential Data and Clock D Flip-Flop o) 2.8 365 125 150 N/A <1 350 SO-8,
TSSOP-8
MC100EP131 3.3/5 V ECL Quad D Flip-Flop with Set, Reset and 3.3/5 >3 460 120 120 290 0.2 290 LQFP-32
Differential Clock
MC100EP29 3.3/5 V ECL Dual Differential Data and Clock D Flip-Flop 3.3/5 3 420 100 100 150 0.2 300 TSSOP-20
with Set and Reset
MC100EP31 3.3/5 V ECL D Flip-Flop with Set and Reset 3.3/5 >3 340 100 150 225 0.2 200 SO-8,
TSSOP-8
MC100EP35 3.3/5 V ECL JK Flip Flop 3.3/5 >3 410 150 150 150 0.2 180 SO-8,
TSSOP-8
MC100EP51 3.3/5 V ECL Differential Data and Clock D Flip-Flop 3.3 >3 375 100 100 150 0.2 180 SO-8,
TSSOP-8
MC100EP52 3.3/5 V Differential Data and Clock D Flip—Flop 3.3/5 >4 330 50 0 N/A 0.2 180 SO-8,
TSSOP-8
MC100LVEL29 3.3 V ECL Dual Differential Data and Clock D Flip-Flop 3.3 1.1 580 0 100 100 <1 550 S0O-20
with Set and Reset
MC100LVEL30 3.3 V ECL Triple D Flip Flop with Set and Reset 5 1.2 450 150 200 400 <1 550 SO-20
MC100LVEL31 3.3 V ECL D Flip-Flop with Set & Reset 3.3 2.9 (min) 475 150 250 400 <1 320 SO-8,
TSSOP-8
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Flip-Flops (continued) (Specifications are at 25°C unless otherwise stated)

Set/
Reset Jitter Tr & Tf
Freq. (Typ) | Prop.Delay | Setup Time | Hold Time | Recovery | (Typ) ps (Max)
Device(s) Description Voltage GHz (Typ) ps (Min) ps (Min) ps (Min) ps RMS ps Package
MC100LVEL51 3.3 V ECL Differential D Flip-Flop 3.3 2.8 475 150 250 350 <1 320 SO-8,
TSSOP-8
MC10E131 5V ECL Quad Differential Data and S.E. Clock D Flip—Flop 5 1.1 500 150 175 400 <1 480 (typ) PLCC-28
with Edge Triggered Set and Reset
MC10E431 5V ECL Triple Differential Data and Clock D Flip—Flop with 5 1.1 600 200 200 400 <1 650 PLCC-28
Edge Triggered Set and Reset
MC10EL30 5V ECL Triple D Flip Flop with Set and Reset 5 1.2 450 150 200 400 <1 550 SO-20
MC10EL31 5V ECL D Flip-Flop with Set and Reset 5 2.8 475 150 250 400 <1 350 SO-8,
TSSOP-8
MC10EL35 5V ECL JK Flip Flop 5 22 525 150 250 400 <1 350 SO-8,
TSSOP-8
MC10EL51 5V ECL Differential D Flip—Flop 3.3/5 2.8 475 150 250 400 <1 350 SO-8,
TSSOP-8
MC10EL52 5 V Differential Data and Clock D Flip-Flop 5 2.8 365 125 150 N/A <1 350 SO-8,
TSSOP-8
MC10EP29 3.3/5 V ECL Dual Differential Data and Clock D Flip-Flop 3.3/5 3 420 100 100 150 0.2 300 TSSOP-20
with Set and Reset
MC10EP131 3.3/5 V ECL Quad D Flip-Flop with Set, Reset and 3.3/5 >3 460 120 120 290 0.2 290 LQFP-32
Differential Clock
MC10EP31 3.3/5 V ECL D Flip-Flop with Set and Reset 3.3/5 >3 340 100 150 225 0.2 200 SO-8,
TSSOP-8
MC10EP35 3.3/5 V ECL JK Flip Flop 3.3/5 >3 410 150 150 150 0.2 180 SO-8,
TSSOP-8
MC10EP51 3.3/5 V ECL Differential Data and Clock D Flip-Flop 3.3 >3 375 100 100 150 0.2 180 SO-8,
TSSOP-8
MC10EP52 3.3/5 V Differential Data and Clock D Flip—Flop 3.3/5 >4 330 50 0 N/A <1 180 SO-8,
TSSOP-8
NB4L52 2.5 t0 5.5 V ECL D-Flip-Flop with Differential Reset and 2.5/3.3/5 >4 330 145 50 100 <1 190 QFN-16
Input Termination
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Latches (Specifications are at 25°C unless otherwise stated)

Set/Reset
Freq. (Typ) Prop. Delay Setup Time Hold Time Recovery Tr & Tf

Device(s) Description Voltage GHz (Typ) ps (Min) ps (Min) ps (Min) ps (Max) ps Package
MC10E150 5V ECL 6-Bit D Latch 5 >1 800 200 200 750 450 PLCC-28
MC10E151 5V ECL 6-Bit Register 5} 1.1 650 150 350 750 450 PLCC-28
MC100E150 5V ECL 6-Bit D Latch 5 >1 800 200 200 750 450 PLCC-28
MC100E151 5V ECL 6-Bit Register 5} 1.1 650 150 350 750 450 PLCC-28
MC10E175 5V ECL 9-Bit Latch With Parity 5 >1 600 275 175 850 800 PLCC-28
MC100E175 5V ECL 9-Bit Latch With Parity 5 >1 600 275 175 850 800 PLCC-28
MC10E154 5V ECL 5-Bit 2:1 Mux-Latch 5 >1 500 300 300 800 800 PLCC-28
MC10E155 5V ECL 6-Bit 2:1 Mux-Latch 5 >1 500 300 300 800 800 PLCC-28
MC10E156 5V ECL 3-Bit 4:1 Mux-Latch 5 >1 600 400 300 800 700 PLCC-28
MC100E154 5V ECL 5-Bit 2:1 Mux-Latch 5 >1 500 300 300 800 800 PLCC-28
MC100E155 5V ECL 6-Bit 2:1 Mux-Latch 5 >1 500 300 300 800 800 PLCC-28
MC100E156 5V ECL 3-Bit 4:1 Mux-Latch 5 >1 600 400 300 800 700 PLCC-28
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Shift Registers (Specifications are at 25°C unless otherwise stated)

Prop. | Setup | Hold Set/ Tr &
Freq. Delay | Time Time Reset Jitter Tf
Clock (Typ) (Typ) (Min) (Min) | Recovery | (Typ) ps | (Max)

Device(s) Description Voltage | # of Bits | Source GHz ps ps ps (Min) ps RMS ps Package
MC100E141 5V ECL 8-Bit Shift Register 5 8 S.E. 0.9 750 175 200 900 <1 800 PLCC-28
MC100E142 5V ECL 9-Bit Shift Register 5 9 Dual S.E. 0.9 800 50 300 900 <1 800 PLCC-28

(OR’ed)
MC100E143 5V ECL 9-Bit Hold Register 5 S.E. Dual >1 800 50 300 900 <1 800 PLCC-28
(OR’ed)
MC100E151 5V ECL 6-Bit Register 5 S.E. Dual 1.1 650 150 350 750 <1 450 PLCC-28
(OR’ed)
MC100E212 5V ECL 3-Bit Scannable Registered Address Driver 5 3 S.E. 0.9 800 175 250 600 <1 600 PLCC-28
MC100E241 5V ECL 8-Bit Scannable Register 5 8 S.E. 0.9 750 175 200 900 <1 800 PLCC-28
MC100E451 5V ECL 6-Bit D Register with Differential Data and Clock Inputs 5 Diff. Diff. 1.1 650 150 350 750 <1 800 PLCC-28
MC100E452 5V ECL 5-Bit Differential Register 5 Diff. Diff. 11 600 175 225 750 <1 650 PLCC-28
MC100EP131 3.3/5 V ECL Quad D Flip-Flop with Set, Reset and Differential 3.3/5 S.E. Diff. >3 460 120 120 290 0.2 290 LQFP-32
Clock
MC100EP142 5V ECL 9-Bit Shift Register 3.3/5 9 Dual Diff. 3.4 675 50 100 800 1 275 LQFP-32
(OR’ed)
MC100EP451 3.3/5 V ECL 6-Bit D Register with Differential Data and Clock 3.3/5 Diff. Diff. >3 450 80 80 250 0.2 260 LQFP-32
Inputs
MC10E141 5V ECL 8-Bit Shift Register o) 8 S.E. 0.9 750 175 200 900 <1 800 PLCC-28
MC10E142 5V ECL 9-Bit Shift Register 5 9 Dual S.E. 0.9 800 50 300 900 <1 800 PLCC-28
(OR’ed)
MC10E143 5V ECL 9-Bit Hold Register 5 S.E. Dual >1 800 50 300 900 <1 800 PLCC-28
(OR’ed)
MC10E151 5V ECL 6-Bit Register 5 S.E. Dual 1.1 650 150 350 750 <1 450 PLCC-28
(OR’ed)
MC10E451 5V ECL 6-Bit D Register with Differential Data and Clock Inputs 5 Diff. Diff. 1.1 650 150 350 750 <1 800 PLCC-28
MC10E452 5V ECL 5-Bit Differential Register 5 Diff. Diff. 1.1 600 175 225 750 <1 650 PLCC-28
MC10EP142 5V ECL 9-Bit Shift Register 3.3/5 9 Dual Diff. 3.4 675 50 100 800 1 275 LQFP-32
(OR’ed)
MC10EP451 3.3/5 V ECL 6-Bit D Register with Differential Data and Clock 3.3/5 Diff. Diff. >3 450 80 80 250 0.2 260 LQFP-32
Inputs
MC10H141 4-Bit Universal Shift Register 5 4 S.E. 0.25 1500 1500 1000 N/A N/A 2400 PLCC-20,
PDIP-16

http://onsemi.com
109



ON Semiconductor Selector Guide - Clock and Data Management Devices

Multiplexers (Specifications are at 25°C unless otherwise stated)

Mux # of Freq. (Typ) Prop. Delay De\)livclzhgl‘(ew Jitter (Typ) Tr/Tf
Device(s) Voltage Radio Muxes | Data Path GHz (Typ) ps (Max) ps ps RMS (Max) ps Package
MC100E157 5) 2:1 4 SE >1 380 70 <1 650 PLCC-28
MC100E158 5 2:1 5 S.E. >1 385 60 <1 650 PLCC-28
MC100E163 5) 8:1 2 SE >1 550 40 <1 515 PLCC-28
MC100E164 5 16:1 1 S.E. >1 600 50 (typ) <1 550 PLCC-28
MC100E167 5) 2:1 6 SE 1 650 75 <1 800 PLCC-28
MC100E171 5 4:1 3 S.E. >1 480 60 (typ) <1 650 PLCC-28
MC100E256 ) 4:1 3 S.E. >1 600 50 <1 700 PLCC-28
MC100E457 5 2:1 3 Diff. >1 475 40 <1 500 PLCC-28
MC100EL56 3.3 2:1 2 Diff. >1 440 80 <1 540 SO-20
MC100EL57 5 4:1 1 Diff. >1 560 100 <1 375 SO-16
MC100EL58 ) 2:1 1 S.E. 1.5 230 N/A <1 350 SO-8
MC100EL59 5 2:1 3 S.E. >1 500 100 <1 540 SO-20
MC100EP56 3.3/5 2:1 2 Diff. >3 360 100 0.2 180 SO-20
MC100EP57 3.3/5 4:1 1 Diff. >3 475 200 0.2 200 TSSOP-20
MC100EP58 3.3/5 2:1 1 SE >3 310 N/A 0.2 180 SO-8
MC100LVE164 3.3 16:1 1 S.E. >1 600 50 <1 550 TQFP-32
MC100LVEL56 3.3 2:1 2 Diff. >1 440 80 <3 (typ) 540 S0-20
MC100LVEL58 3.3 2:1 1 S.E. 1.5 440 N/A <1 320 SO-8
MC100LVEL59 3.3 2:1 3 SE >1 500 100 <1 540 SO-20
MC10E154 5 2:1 5 S.E. >1 500 50 <1 800 PLCC-28
MC10E155 ) 2:1 6 S.E. >1 500 75 <1 800 PLCC-28
MC10E156 5 4:1 3 S.E. >1 600 50 <1 700 PLCC-28
MC10E157 ) 2:1 4 S.E. >1 380 70 <1 650 PLCC-28
MC10E158 5 2:1 5 S.E. >1 385 60 <1 650 PLCC-28
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Multiplexers (continued) (Specifications are at 25°C unless otherwise stated)

Mux # of Freq. (Typ) Prop. Delay De\)livclzhgl‘(ew Jitter (Typ) Tr/Tf

Device(s) Voltage Radio Muxes | Data Path GHz (Typ) ps (Max) ps ps RMS (Max) ps Package
MC10E163 5) 8:1 2 SE >1 550 40 <1 515 PLCC-28
MC10E164 5 16:1 1 S.E. >1 600 50 (typ) <1 550 PLCC-28
MC10E167 5) 2:1 6 SE 1 650 75 <1 800 PLCC-28
MC10E171 5 4:1 3 S.E. >1 480 60 (typ) <1 650 PLCC-28
MC10E457 5) 2:1 3 Diff. >1 475 40 <1 500 PLCC-28
MC10EL56 3.3 2:1 2 Diff. >1 440 80 <1 540 SO-20
MC10EL57 ) 4:1 1 Diff. >1 560 100 <1 375 SO-16
MC10EL58 5 2:1 1 S.E. 15 230 N/A <1 350 SO-8
MC10EP56 3.3/5 2:1 2 Diff. >3 360 100 0.2 180 SO-20
MC10EP57 3.3/5 4:1 1 Diff. >3 475 200 0.2 200 TSSOP-20
MC10EP58 3.3/5 2:1 1 S.E. >3 310 N/A 0.2 180 SO-8
MC10LVEL58 3.3 2:1 1 S.E. 15 440 N/A <1 320 SO-8
NB100LVEP56 2.5/3.3/5 2:1 2 Diff. >2.5 700 650 0.2 170 TSSOP-20, QFN-24
NBSG86A 2.5 2:1 1 Diff. >8 165 15 0.5 65 FCBGA-16, QFN-16
NB7L86M 2.5/3.3 2:1 1 Diff. >8 90 10 0.2 60 QFN-16

Serial/Parallel Converter and Parallel/Serial Converters (Specifications are at 25°C unless otherwise stated)

Setup Hold
Data Rate Prop. Time Time Reset Jitter Tr/Tf
(Typ) Delay (Typ) | (Typ) | Recovery [ (Typ)ps | (Max)

Device(s) Description Voltage Gbps (Typ) ps ps ps (Typ) ps RMS ps Package
MC100E445 5V ECL 4-Bit Serial/Parallel Converter 5 2.0 (min) 1800 -250 300 300 <1 350 PLCC-28
MC100E446 5V ECL 4-Bit Parallel/Serial Converter 5 1.6 1200 -450 650 N/A <1 350 PLCC-28
MC100EP445 3.3/5 V ECL 8-Bit Serial/Parallel Converter 3.3/5 25 1300 -400 600 180 0.2 300 LQFP-32
MC100EP446 3.3/5 V ECL 8-Bit Parallel/Serial Converter 3.3/5 3.4 800 -450 -600 N/A 0.2 170 LQFP-32
MC10E445 5V ECL 4-Bit Serial/Parallel Converter 5 2.0 (min) 1800 -250 300 300 <1 350 PLCC-28
MC10E446 5V ECL 4-Bit Parallel/Serial Converter 5 1.6 1200 -450 650 N/A <1 350 PLCC-28
MC10EP445 3.3/5 V ECL 8-Bit Serial/Parallel Converter 3.3/5 25 1300 -400 600 180 0.2 300 LQFP-32
MC10EP446 3.3/5 V ECL 8-Bit Parallel/Serial Converter 3.3/5 3.4 800 -450 -600 N/A 0.2 170 LQFP-32
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Gates (Specifications are at 25°C unless otherwise stated)

Frequency (Typ) Propagation Jitter (Typ) ps

Device(s) Output Type Type GHz Delay (Typ) ps RMS Tr/Tf (Max) ps Package
MC100E101 ECL/PECL OR/NOR 2 350 <1 575 PLCC-28
MC100E104 ECL/PECL AND/NAND 2 385 <1 700 PLCC-28
MC100E107 ECL/PECL XOR/XNOR 2 410 <1 700 PLCC-28
MC100E404 ECL/PECL AND/NAND 2 475 <1 400 PLCC-28
MC100ELO1 ECL/PECL OR/NOR 2 230 <1 235 SO-8, TSSOP-8
MC100EL04 ECL/PECL AND/NAND 2 240 <1 350 SO-8, TSSOP-8
MC100ELO5 ECL/PECL AND/NAND 2 275 <1 350 SO-8, TSSOP-8
MC100ELO7 ECL/PECL XOR/XNOR 2 260 <1 225 SO-8, TSSOP-8
MC100EPO1 ECL/PECL OR/NOR >3 270 0.2 180 SO-8, TSSOP-8
MC100EP05 ECL/PECL AND/NAND >3 220 0.2 180 SO-8, TSSOP-8
MC100EP08 ECL/PECL XOR/XNOR >3 250 0.2 180 SO-8, TSSOP-8
MC100EP101 ECL/PECL OR/NOR >3 300 0.2 220 PLCC-28
MC100EP105 ECL/PECL AND/NAND >3 220 0.2 180 SO-8, TSSOP-8
MC100LVELO1 ECL/PECL OR/NOR 2 370 <1 320 SO-8, TSSOP-8
MC100LVELO05 ECL/PECL AND/NAND 2 340 <1 320 SO-8, TSSOP-8
MC10E101 ECL/PECL OR/NOR 2 350 <1 575 PLCC-28
MC10E104 ECL/PECL AND/NAND 2 385 <1 700 PLCC-28
MC10E107 ECL/PECL XOR/XNOR 2 410 <1 700 PLCC-28
MC10E404 ECL/PECL AND/NAND 2 475 <1 400 PLCC-28
MC10ELO1 ECL/PECL OR/NOR 2 230 <1 235 SO-8, TSSOP-8
MC10ELO4 ECL/PECL AND/NAND 2 240 <1 350 SO-8, TSSOP-8
MC10ELO5 ECL/PECL AND/NAND 2 275 <1 350 SO-8, TSSOP-8
MC10ELO7 ECL/PECL XOR/XNOR 2 260 <1 225 SO-8, TSSOP-8
MC10EPO1 ECL/PECL OR/NOR >3 270 0.2 180 SO-8, TSSOP-8
MC10EP05 ECL/PECL AND/NAND >3 220 0.2 180 SO-8, TSSOP-8
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Gates (continued) (Specifications are at 25°C unless otherwise stated)

Frequency (Typ) Propagation Jitter (Typ) ps
Device(s) Output Type Type GHz Delay (Typ) ps RMS Tr/Tf (Max) ps Package
MC10EP08 ECL/PECL XOR/XNOR >3 250 0.2 180 SO-8, TSSOP-8
MC10EP101 ECL/PECL OR/NOR >3 300 0.2 220 PLCC-28
MC10EP105 ECL/PECL AND/NAND >3 220 0.2 180 SO-8, TSSOP-8
NBSG86A PECL with Smart Gate >8 165 0.5 65 FCBGA-16, QFN-16
Output Level (AND/NAND,
Select OR/NOR, XOR/
XNOR. 2:1 MUX)
NB7L86M CML Smart Gate >8 120 0.2 60 QFN-16
(AND/NAND,
OR/NOR, XOR/
XNOR. 2:1 MUX)
Counters (Specifications are at 25°C unless otherwise stated)
Count Prop. Setup Reset dJitter
Freq. Delay Time Hold Time | Recovery | (Typ) ps Tr/Tf
Device(s) Description Voltage | (Typ) GHz | (Typ) ps (Typ) ps (Typ) ps (Typ) ps RMS (Max) ps Package
MC100E016 5V ECL 8-Bit Synchronous Binary 5 0.9 775 -30 100 700 3 800 PLCC-28
Up Counter
MC100E136 5V ECL 6-Bit Universal Up/Down 5 0.65 1150 650 -200 700 <5 600 PLCC-28
Counter
MC100E137 5V ECL 8-Bit Ripple Counter 5 2.2 2900 -150 150 200 <5 600 PLCC-28
MC100EPO16A 3.3 V ECL 8-Bit Synchronous Binary 3.3 1.4 570 240 -155 205 25 320 LQFP-32
Up Counter
MC10E016 5V ECL 8-Bit Synchronous Binary 5 0.9 775 -30 100 700 3 800 PLCC-28
Up Counter
MC10E136 5V ECL 6-Bit Universal Up/Down 5 0.65 1150 650 -200 700 <5 600 PLCC-28
Counter
MC10E137 5V ECL 8-Bit Ripple Counter 5 2.2 2900 -150 150 200 <5 600 PLCC-28
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Comparators (Specifications are at 25°C unless otherwise stated)

Propagation
Frequency Delay Jitter (Typ) ps Tr/Tf

Device(s) Description Voltage (Typ) GHz (Typ) ps RMS (Max) ps Package
MC10E166 5V ECL 9-Bit Magnitude Comparator 5 >1 850 <1 800 PLCC-28
MC100E166 5 V ECL 9-Bit Magnitude Comparator 5 >1 850 <1 800 PLCC-28
MC10E1651 5V, -5V ECL Dual ECL Output Comparator with Latch 5/-5 >1 775 <1 475 CDIP-16,
PLCC-20

MC10E1652 5V ECL Dual ECL Output Comparator with Latch 5 >1 775 <1 475 CDIP-16,
PLCC-20

Parity Checkers (Specifications are at 25°C unless otherwise stated)
Propagation Delay Setup Time Hold Time Tr/Tf

Device(s) Description Voltage (Typ) ps (Typ) ps (Typ) ps (Max) ps Package
MC10/100E160 5V ECL 12-Bit Parity Generator/Checker 5 650 900 -900 650 PLCC-28
MC100E193 5V ECL Error Detection/Correction Circuit 5 775 350 -350 1100 PLCC-28
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Prop. dJitter Tr/Tf
Freq. Delay (Typ) ps (Max)
Device(s) Description Input 1/0 Output I/O | Voltage (Typ) GHz | (Typ) ps RMS ps Package
MC10/100EP16VB 3.3/5 V ECL Differential ECL/PECL ECL/PECL 3.3/5 >3 300 0.2 240 S0O-8, TSSOP-8
Receiver/Driver with High and Low
Gain
MC10/100EP16VC 3.3/5 V ECL Differential ECL/PECL ECL/PECL 3.3/5 >3 380 0.2 240 SO-8, TSSOP-8
Receiver/Driver with High Gain and
Enable Output
MC100E116 5V ECL Quint Differential Line ECL/PECL ECL/PECL 5 >1.2 300 0.2 575 PLCC-28
Receiver
MC100E416 5 V ECL Quint Differential Line ECL/PECL ECL/PECL 5 >2 350 0.2 350 PLCC-28
Receiver
MC100EL16 5V ECL Differential Receiver ECL/PECL ECL/PECL 5 >2 250 0.2 350 S0O-8, TSSOP-8
MC100EL17 5 V ECL Quad Differential Receiver ECL/PECL ECL/PECL 5 >2 425 0.2 550 SO-20
MC100EP116 3.3/5 V ECL Hex Differential Line ECL/PECL ECL/PECL 3.3/5 >3 260 0.2 240 LQFP-32
Receiver/Driver
MC100EP16 3.3/5 V ECL Differential ECL/PECL ECL/PECL 3.3/5 >4 220 0.2 180 SO-8, TSSOP-8
Receiver/Driver
MC100EP16F 3.3/5 V ECL Differential ECL/PECL ECL/PECL 2.5/3.3 >3 300 0.2 100 S0O-8, TSSOP-8
Receiver/Driver
MC100EP16T 3.3/5 V ECL Differential ECL/PECL ECL/PECL 3.3/5 >3 220 0.2 180 SO-8, TSSOP-8
Receiver/Driver with Internal Input
Termination
MC100EP16VA 3.3/5 V ECL Differential ECL/PECL ECL/PECL 3.3/5 >3 270 0.2 180 S0O-8, TSSOP-8
Receiver/Driver with High Gain
MC100EP16VB 3.3/5 V ECL Differential ECL/PECL ECL/PECL 3.3/5 >3 300 0.2 240 SO-8, TSSOP-8
Receiver/Driver with High and Low
Gain
MC100EP16VC 3.3/5 V ECL Differential ECL/PECL ECL/PECL 3.3/5 >3 380 0.2 240 S0O-8, TSSOP-8
Receiver/Driver with High Gain and
Enable Output
MC100EP16VS 3.3/5 V ECL Differential ECL/PECL ECL/PECL 3.3/5 >4 220 0.2 180 SO-8, TSSOP-8
Receiver/Driver with Variable Output
Swing
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Drivers/Receivers (continued) (Specifications are at 25°C unless otherwise stated)

Prop. dJitter Tr/Tf
Freq. Delay (Typ) ps (Max)
Device(s) Description Input 1/0 Output I/O | Voltage | (Typ) GHz | (Typ) ps RMS ps Package
NB4L16M 2.5/3.3 V 5 Gb/s Multi Level LVPECL, LVTTL, CML 2.5/3.3 35 220 0.2 90 QFN-16
Clock/Data Input to CML Driver/ LVCMOS, CML,
Receiver/Buffer/Translator with LVDS
Internal Termination
MC100EP16VT 3.3/5 V ECL Differential ECL/PECL ECL/PECL 3.3/5 >4 300 0.2 180 SO-8, TSSOP-8
Receiver/Driver with Variable Output
Swing and Internal Input Termination
MC100EP17 3.3 V ECL Quad Differential Receiver ECL/PECL ECL/PECL 3.3/5 >3 220 0.2 230 SO-20,
TSSOP-20
MC100LVEL16 3.3 V ECL Differential Receiver ECL/PECL ECL/PECL 3.3 >2 300 0.2 320 SO-8, TSSOP-8
MC100LVEL17 3.3 V ECL Quad Differential Receiver ECL/PECL ECL/PECL 3.3 >2 425 0.2 550 SO-20
MC100LVEP16 2.5/3.3 V ECL Differential ECL/PECL ECL/PECL 2.5/3.3 >4 240 0.2 180 SO-8, TSSOP-8
Receiver/Driver
MC10E116 5V ECL Quint Differential Line ECL/PECL ECL/PECL 5 >2 300 0.2 575 PLCC-28
Receiver
MC10E416 5V ECL Quint Differential Line ECL/PECL ECL/PECL 5 >2 350 0.2 350 PLCC-28
Receiver
MC10EL16 5V ECL Differential Receiver ECL/PECL ECL/PECL 5 >2 250 0.2 350 SO-8, TSSOP-8
MC10EP116 3.3/5 V ECL Hex Differential Line ECL/PECL ECL/PECL 3.3/5 >3 260 0.2 240 LQFP-32
Receiver/Driver
MC10EP16 3.3/5 V ECL Differential ECL/PECL ECL/PECL 3.3/5 >4 220 0.2 180 SO-8, TSSOP-8
Receiver/Driver
MC10EP16T 3.3/5 V ECL Differential ECL/PECL ECL/PECL 3.3/5 >3 220 0.2 180 SO-8, TSSOP-8
Receiver/Driver with Internal Input
Termination
MC10EP16VA 3.3/5 V ECL Differential ECL/PECL ECL/PECL 3.3/5 >3 270 0.2 180 SO-8, TSSOP-8
Receiver/Driver with High Gain
MC10EP16VB 3.3/5 V ECL Differential ECL/PECL ECL/PECL 3.3/5 >3 300 0.2 240 SO-8, TSSOP-8
Receiver/Driver with High and Low
Gain
MC10EP16VC 3.3/5 V ECL Differential ECL/PECL ECL/PECL 3.3/5 >3 380 0.2 240 SO-8, TSSOP-8
Receiver/Driver with High Gain and
Enable Output
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Drivers/Receivers (continued) (Specifications are at 25°C unless otherwise stated)

Hysteresis

Prop. dJitter Tr/Tf
Freq. Delay (Typ) ps (Max)
Device(s) Description Input 1/0 Output I/O | Voltage | (Typ) GHz | (Typ) ps RMS ps Package
MC10EP16VT 3.3/5 V ECL Differential ECL/PECL ECL/PECL 3.3/5 >4 300 0.2 180 SO-8, TSSOP-8
Receiver/Driver with Variable Output
Swing and Internal Input Termination
MC10EP17 3.3 V ECL Quad Differential Receiver ECL/PECL ECL/PECL 3.3/5 >3 220 0.2 230 S0-20,
TSSOP-20
MC10LVEP16 2.5/3.3 V ECL Differential ECL/PECL ECL/PECL 2.5/3.3 >4 240 0.2 180 SO-8, TSSOP-8
Receiver/Driver
NB100LVEP17 2.5V/3.3 V/5 V ECL Quad Differential ECL/PECL ECL/PECL | 2.5/3.3/5 >2.5 250 0.5 240 TSSOP-20,
Driver/Receiver QFN-24
NBSG16 2.5/3.3 V SiGe Differential ECL/PECL, HSTL, RSECL 2.5/3.3 >12 120 0.3 65 FCBGA-16,
Receiver/Driver with RSPECL Output | GTL, TTL, CMOS, QFN-16
CML or LVDS
NBSG16VS 2.5/3.3 V SiGe Differential ECL/PECL, TTL, |ECL/PECL 2.5/3.3 >12 125 0.8 55 FCBGA-16,
Receiver/Driver with Variable Output CMOS, LVDS or QFN-16
Swing LVDS
NB6L16 2.5/3.3 V Multi-level Input to LVDS, LVPECL, ECL/PECL 2.5/3.3 >6 130 0.2 120 SO-8, TSSOP-8
Differential LVECL Clock or Data LVNECL, CML,
Translator/Receiver/Driver Buffer LVCMOS or LVTTL
NBSG16M 2.5/3.3 V Multi-level Input to CML ECL/PECL/LVTTL/ CML 2.5/3.3 >10 120 0.2 53 QFN-16
Clock/Data Receiver/Driver/Translator | LVCMOS/CML/LV
Buffer DS
NB4N527S 3.3V 2.5 Gb/s Dual Any Level to LVNECL, LVPECL, LVDS 8.3 >1.25 275 0.5 140 QFN-16
LVDS Receiver/Driver/Buffer/ LVTTL, LVCMOS,
Translator with Input Termination CML, LVDS, HSTL
NB4L16M 2.5/3.3 V 5 Gb/s Multi Level LVPECL, LVDS, CML 2.5/3.3 >3.5 220 0.2 90 QFN-16
Clock/Data Input to CML Driver/ CML, LVCMOS,
Receiver/Buffer/Translator with LVTTL
Internal Termination
NB7L216 2.5/3.3 V 12 Gb/s Multi Level LVNECL, LVPECL, RSECL 2.5/3.3 >8.5 120 0.1 45 QFN-16
Clock/Data Input to RSECL High Gain HSTL, LVTTL,
Receiver/Buffer/Translator with LVCMQOS, CML or
Internal Termination LVDS
NB4N316M 3.3V Any Level Input to Open LVPECL, CML, CML 3.3 >2 550 1 150 TSSOP-8
Collector CML Output LVCMQOS, LVTTL,
Buffer/Translator with Input LvDS
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Drivers/Buffers (Specifications are at 25°C unless otherwise stated)

Propagation Within Gate
Delay Skew Tr/Tf

Device(s) Description Voltage Outputs (Typ) ps (Max) ps (Max) ps Package

MC10EL12 5V ECL Low Impedance 1:2 Driver 5 OR/NOR ECL 290 N/A 550 SO-8,
TSSOP-8

MC100EL12 5V ECL Low Impedance 1:2 Driver 5 OR/NOR ECL 290 N/A 550 SO-8,
TSSOP-8

MC100LVEL12 3.3 V ECL Low Impedance 1:2 Driver 3.3 OR/NOR ECL 445 N/A 550 SO-8,
TSSOP-8
MC10E112 5V ECL Quad Driver 5 OR/NOR ECL 400 40 700 PLCC-28
MC10E212 5V ECL 3-Bit Scannable Registered Address Driver 5 OR/NOR ECL 800 50 650 PLCC-28
MC10E122 5V ECL 9-Bit Buffer 5 S.E. 350 75 800 PLCC-28
MC100E112 5V ECL Quad Driver 5 OR/NOR ECL 400 40 700 PLCC-28
MC100E212 5V ECL 3-Bit Scannable Registered Address Driver 5 OR/NOR ECL 800 50 650 PLCC-28
MC100E122 5V ECL 9-Bit Buffer 5 S.E. 350 75 800 PLCC-28
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Standard Logic Devices

In Brief...

This selector guide is a quick reference to
ON Semiconductor’s offering of exciting new Analog
Switches and MiniGate™ products as well as the
traditional ~standard logic integrated circuits. ON
Semiconductor continues to increase the breadth of its
portfolio offering in the MiniGate arena, and continues to
offer the traditional industry standard IC Logic families
that have become the foundation for a multitude of legacy
electronic systems. The company’s standard logic portfolio
provides designers with a wide selection of voltages and
speed/drive combinations to meet their application needs.

The MiniGate family of devices takes advantage of
ON Semiconductor’s world class discrete micropackaging
manufacturing technology to enable best—in—class
products. The technologies offered in the MiniGate family
are direct “relatives” of the standard IC Logic products,
designed and manufactured in the same CMOS based
technology. These include Analog Switch, LCX, VHC and
HC technologies, with the majority of the popular
functions available in these different families in industry
standard 5, 6 and 8 pin packages.

The traditional industry standard Logic IC offerings
consist of families in the high voltage standard logic arena
(5.0 V and greater).

In the low wvoltage standard logic
ON Semiconductor offers the following families:

VCX: This is the fastest, lowest voltage logic family
offered by ON Semiconductor. Ten devices in all are
offered, with five of the most popular functions, as well as
five enhanced devices with a bus hold option. It is specified
at 0.9 V to 3.6 V, is offered in the industry standard 48 pin
TSSOP package and is specifically well suited for
networking/ communication equipment applications,
demanding high speed and low power.

LCX: LCX is fast becoming the industry “workhorse”
product family in 3.0 V applications. This family features
5.0 V tolerant inputs and outputs and is especially suited for
mixed—-voltage, high—end, advanced workstation designs,
as well as for low—power portable applications.

LVX: LVXis specified from 2.0 V to 3.6 V and is similar
tin performance to VHC, but with lower output drive. It too
has overvoltage tolerant (OVT) inputs to 7.0 V, allowing
the interface of 5.0 V systems to 3.0 V systems. This family
is available in industry standard JEDEC SOIC, EIAJ SOIC,
and the popular TSSOP packages. It is specified at =55 to
+125°C.
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VHC: This “5.0 V to 3.0 V transitional family” is
specified at 2.0 V to 5.5 V. When operating at supply
voltages below 5.0 V, this family features 5.0 V tolerant
inputs to support 3.0 V to 5.0 V mixed voltage system
designs. Low power, low switching noise and fast
switching speeds make this family perfect for low power,
low cost applications. The VHCT functions offer TTL level
compatibility with CMOS low power performance. VHCT
accepts TTL level inputs and delivers full swing (4.5 V to
5.5V) outputs. The supply voltage range for VHCT is
VCC = 4.5V -5.5 V. The temperature range for this family
is also =55 to +125°C and is also available in the same
packages as LVX family.

There are three families offered in the more mature
5.0V and greater operating voltage arena. FACT
(AC/ACT), High Speed (HC/HCT) and Metal Gate
(14000 series), remain as the legacy logic families. These
families, although past the maturity stage in the industry
product life cycle, continue to find new applications and
will remain industry standards for many more years.
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STANDARD LOGIC PRODUCTS
FAMILY TREE

Traditional

Transitional

Standard
CMOS
>5V)

Analog
Switches
NLASxxx

VHC
2Vto5V)
MC74VHCxx

Metal Gate
— (4 K Series)
MC14xxx

High Speed
—  (HC/HCT)
MC74HCxx

FACT
MC74ACxx

LV (<5 V)

MiniGate™

| LvX
MC74LVXyy

LCX
MC74LCXyy

VCX
74VCXyyy
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VHC One-Gate
MC74VHC1Gxx

HC One-Gate
MC74HC1Gxxx

LCX One-Gate
NL17SZxxx

LCX Two-Gate
NL27WZxx

LCX Three-Gate
NL37WZxx

Analog Switches
] NLASxx




Ordering Information
Device Nomenclatures
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New Logic Products
NL WWWWW XXXXXX YYYY G

ON Semiconductor
Logic Product

Product Family

e AS = Analog Switch

e 17SZ = LCX One-Gate

e 27WZ = LCX Two-Gate

e 37 WZ = LCX Three-Gate

VCX

_

|— Pb-Free

Package & Tape/Reel Options

e D = SOIC Narrow

e DW = SOIC Wide

DT = TSOP/TSSOP

DF = SC88

MN = QFN

US = US8

T2 = 7” Reel, Embossed Tape 3000 pcs

R2, R = 13” Reel, Embossed Tape 2500 pcs
EL = 13” Reel, Embossed Tape 2000 pcs

Function Type

74VCX YYYYY 2Z2ZZZ G

Circuit Identifier J

Function Type

http://onsemi.com
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L |— Pb-Free

Package Type
e DT = TSSOP
e R2 = 13" Reel, Embossed Tape 2500 pcs
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LCX
MC74LCX YYY

2ZZZ G
L |— Pb-Free
Circuit Identifier

Package Type

e D = SOIC Narrow

e DW = SOIC Wide

M = SOEIAJ

DT = TSSOP

R2 = 13” Reel, Embossed Tape 2500 pcs
EL = 13” Reel, Embossed Tape 2000 pcs

Function Type

LVX
MC74LVX YYY ZZ2zZZ

Circuit Identifier J L

G
|— Pb-Free

Package Type

e D = SOIC Narrow

DW = SOIC Wide

M = SOEIAJ

DT = TSSOP

R2 = 13” Reel, Embossed Tape 2500 pcs
EL = 13” Reel, Embossed Tape 2000 pcs

Function Type

Very High Speed CMOS
MC74 XXXX YYY 277z G

|— Pb-Free
Circuit Identifier

Package Type

D = SOIC Narrow

DW = SOIC Wide

M = SOEIAJ

DT = TSSOP

R2 = 13” Reel, Embossed Tape 2500 pcs
EL = 13” Reel, Embossed Tape 2000 pcs

Product Family

e VHC = Very High Speed CMOS

e VHCT = Very High Speed CMOS, )
TTL Compatible Inputs — Function Type
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FACT

MC WWWWW XXX YYYY G

|

Product Family
e 74AC = FACT
e 74ACT = FACT TTL Compatible

Circuit Identifier

High Speed CMOS

MC74 WWW XXXX A YYYY

L,
Circuit Identifier J

Product Family
¢ HC = Buffered High Speed CMOS

e HCT = High Speed CMOS TTL Compatible
e HCU = Unbuffered High Speed CMOS

Function

Metal Gate Logic

G

b-

See page 144

Type

MC 14XXX YY 2ZZ2ZZ G

Circuit Identifier J

Function Type

Identifier ——
¢ B (or Blank) = Buffered Outputs
e UB = Unbuffered Outputs
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|— Pb-Free

Package & Tape/Reel Options

¢ N = Plastic DIP

D = SOIC Narrow

DW = SOIC Wide

M = SOEIAJ

DT = TSSOP

R2 = 13” Reel, Embossed Tape 2500 pcs
EL = 13” Reel, Embossed Tape 2000 pcs

Function Type

Free

Package Type

e N = Plastic PDIP

D = SOIC Narrow

DW = SOIC Wide

F = SOEIAJ

DT = TSSOP

R2 = 13” Reel, Embossed Tape 2500 pcs
EL = 13” Reel, Embossed Tape 2000 pcs

Pb-Free

Package & Tape/Reel Options

CP = Plastic DIP

D = SOIC Narrow

DW = SOIC Wide

F = SOEIAJ

DT = TSSOP

R2 = 13” Reel, Embossed Tape 2500 pcs
EL = 13” Reel, Embossed Tape 2000 pcs



ON Semiconductor Selector Guide - Logic Devices

Analog Switches

Ordering Suffixes: TSSOP-5/6 = DTT1, SC-88/A = DFT2, US = US8 (available in T & R only), DT = TSSOP Rail,
DTR2 = TSSOP T & R, MN = QFN Rail, MNR2 = QFN T & R, FCT1 = Microbump, MR2 = Micro, G = Pb-Free
Tempera- Operating
Part Number Description Surface Mount Packages ture Voltage

MC74VHC1G66 Analog Switch TSOP-5, SC-88A -55t0+125 | 20t05.5V
MC74VHC1GT66 | Analog Switch, TTL/Low Threshold Compatible TSOP-5, SC-88A -55t0 +125 | 2.0t05.5V
MC74LVX4051 Analog Multiplexer/Demultiplexer SO-16, TSSOP-16 -40to +85 | 2.0t0 3.6 V
MC74LVXT4051 Analog Multiplexer/Demultiplexer, TTL Compatible SO-16, TSSOP-16 -40to +85 | 2.0t0 3.6 V
MC74LVX4052 Analog Multiplexer/Demultiplexer SO-16, TSSOP-16 -40to +85 | 2.0t0 3.6V
MC74LVXT4052 Analog Multiplexer/Demultiplexer, TTL Compatible SO-16, TSSOP-16 -40to +85 | 2.0t0 3.6 V
MC74LVX4053 Analog Multiplexer/Demultiplexer SO-16, TSSOP-16 -40to +85 | 2.0t0 3.6V
MC74LVXT4053 Analog Multiplexer/Demultiplexer, TTL Compatible SO-16, TSSOP-16 -40to +85 | 2.0t0 3.6 V
MC74LVX4066 Quad Analog Switch SO-16, TSSOP-16 -40t0 +85 [ 2.0t0 3.6V
MC74LVXT4066 Quad Analog Switch, TTL Compatible SO-16, TSSOP-16 -40to +85 | 2.0t0 3.6 V
NL7WB66 Ultra-Small SPST Analog Switch uss -55t0 +125 | 1.65t0 5.5V
NLAS323 SPST, Hi/Hi Enable Analog Switch uss -55t0+125 | 20t05.5V
NLAS324 SPST, Lo/Lo Enable Analog Switch uss -55t0 +125 | 2.0t05.5V
NLAS325 SPST, Hi/Lo Enable Analog Switch uss -55t0+125 | 2.0t05.5V
NLAS1053 2:1 Multiplexer w/Enable Analog Switch uss -55t0 +125 | 2.0t0 5.5V
NLAS2066 Dual SPST Analog Switch uss -55t0+125 | 20t05.5V
NLASB3157 2:1 Multiplexer Analog Switch SC-88 -55t0 +125 | 2.0t0 5.5V
NLAS3158 Dual SPDT Analog Switch, High Bandwidth WDFN-12, DFN-12 -55t0 +125 | 1.65t0 5.5V
NLAS3699 Dual DPDT Analog Switch, Ultra Low Ron QFN-16 -55t0 +125 | 1.8t03.6 V
NLAS3799, New Dual DPDT Analog Switch, Ultra Low Ron WDFN-16, uQFN-16 -55t0 +125 | 1.8t103.6 V
NLAS4051 Analog Multiplexer/Demultiplexer, Single Pole, 8 Posi- SO-16, TSSOP-16 -55t0 +125 | 2.0t0 5.5V

tion
NLAST4051 Analog Mux/Demux, Single Pole, 8 Position, TTL Com- SO-16, TSSOP-16 -55t0 +125 | 2.0t0 5.5V

patiable
NLAS4053 Analog Mux/Demux, Triple 2:1 SO-16, TSSOP-16 -55t0 +125 | 2.0t0 5.5V
NLAS4066 Quad Analog Switch SO-16, TSSOP-16 -55t0+125 | 20t05.5V
NLAST4066 Quad Analog Switch SO-16, TSSOP-16 -55t0+125 | 2.0t05.5V
NLAS4157 Single SPDT Analog Switch, Low Ron SC-88 -40to +85 | 1.65t05.5V
NLAS4501 SPST, Analog Switch TSOP-5, SC-88A -55t0+125 | 20t05.5V
NLAST4501 SPST, Analog Switch, TTL Compatible Inputs TSOP-5, SC-88A -55t0 +125 | 2.0t0 5.5V
NLAS4599 SPDT Analog Switch TSOP-6, SC-88 -55t0+125 | 20t05.5V
NLAST4599 SPDT Analog Switch, TTL Compatible Inputs TSOP-6, SC-88 -55t0 +125 | 2.0t0 5.5V
NLAS4684 Ultra Low Ron Dual SPDT Analog Switch Microbump-10, Micro10, QFN | -55t0 +125 | 1.8t0 5.5V
NLAS4685 Ultra Low Ron Dual SPDT Analog Switch Microbump-10, Micro10 -55t0 +125 | 1.8t0 55V
NLAS5123 1 Q SPDT Analog Switch WDFN-6 -40t0+85 [1.65t05.5V
NLAS5223, New Ultra Low Ron Dual SPDT Analog Switch wQFN-10 -55t0 +125 | 1.8t0 55V
NLAS4717 Dual SPDT Analog Switch Microbump-10, Micro10 -40to +85 | 1.8t0 5.5V
NLAS4717EPR, New | Dual SPDT Analog Switch, High Bandwidth Microbump-10 -40to +85 | 1.65t05.5V
NLAS4783 Triple SPDT Analog Switch, Ultra Low Ron QFN-16 -40to +85 | 1.65t04.7V
NLAS9431 Low Voltage Single Supply Dual DPDT Analog Switch WQFN-16 -55t0 +125 | 2.0t0 5.5V
NLAST9431T Low Voltage Single Supply Dual DPDT Analog Switch, WQFN-16 -55t0 +125 | 2.0t0 5.5V

TTL Compatible
NLAS44599 Dual DPDT Analog Switch QFN-16, TSSOP16 -55t0+125 | 2.0t05.5V
NLAST44599 Dual DPDT Analog Switch, TTL Compatible Inputs QFN-16, TSSOP16 -55t0 +125 | 2.0t0 5.5V
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VHC One-Gates

Ordering Suffixes: TSSOP-5=DTT1, SC-88A = DFT2 (available in T & R only), G = Pb-Free

Operating

Part Number Description Surface Mount Packages | Temperature Voltage
MC74VHC1G00 2-Input NAND Gate TSOP-5, SC-88A -55t0 +125 20to55V
MC74VHC1GT00 | 2-Input NAND Gate (TTL Compatible) TSOP-5, SC-88A -55t0 +125 3.0t055V
MC74VHC1GO1 2-Input NAND Gate (Open Drain) TSOP-5, SC-88A -55to0 +125 20to55V
MC74VHC1G02 2-Input NOR Gate TSOP-5, SC-88A -55t0 +125 20to 55V
MC74VHC1GT02 | 2-Input NOR Gate (TTL Compatible) TSOP-5, SC-88A -55t0 +125 3.0t055V
MC74VHC1G03 2-Input NOR Gate (Open Drain) TSOP-5, SC-88A -55t0 +125 20to55V
MC74VHC1G04 Inverter TSOP-5, SC-88A -55t0 +125 20to55V
MC74VHC1GT04 | Inverter (TTL Compatible) TSOP-5, SC-88A -55t0 +125 3.0to 55V
MC74VHC1GUO04 | Inverter (Unbuffered) TSOP-5, SC-88A -55t0 +125 20to 55V
MC74VHC1G05 Inverter w/Open-Drain Output TSOP-5, SC-88A -55t0 +125 20to55V
MC74VHC1G07 Buffer w/Open-Drain Output TSOP-5, SC-88A -55t0 +125 20to55V
MC74VHC1G08 2-Input AND Gate TSOP-5, SC-88A -55t0 +125 20to55V
MC74VHC1GT08 | 2-Input AND Gate (TTL Compatible) TSOP-5, SC-88A -55t0 +125 3.0t05.5V
MC74VHC1G09 2-Input AND Gate (Open Drain) TSOP-5, SC-88A -55t0 +125 20to55V
MC74VHC1G14 Schmitt Trigger-Inverter TSOP-5, SC-88A -55to0 +125 20to55V
MC74VHC1GT14 | Schmitt Trigger Inverter (TTL Compatible) TSOP-5, SC-88A -55t0 +125 3.0t055V
MC74VHC1G32 2-Input OR Gate TSOP-5, SC-88A -55t0 +125 20to55V
MC74VHC1GT32 | 2-Input OR Gate (TTL Compatible) TSOP-5, SC-88A -55t0 +125 3.0t0 55V
MC74VHC1G50 Buffer TSOP-5, SC-88A -55t0 +125 20to55V
MC74VHC1GT50 | Buffer (TTL Compatible) TSOP-5, SC-88A -55t0 +125 3.0t055V
MC74VHC1G66 Analog Switch TSOP-5, SC-88A -55t0 +125 20to55V
MC74VHC1GT66 | Analog Switch TSOP-5, SC-88A -55t0 +125 20to55V
MC74VHC1G86 2-Input Exclusive-OR Gate TSOP-5, SC-88A -55t0 +125 20to55V
MC74VHC1GT86 | 2-Input Exclusive-OR Gate (TTL Compatible) TSOP-5, SC-88A -55t0 +125 3.0to 55V
MC74VHC1G125 | Bus Buffer (3-State) TSOP-5, SC-88A -55t0 +125 20to55V
MC74VHC1GT125 | Non-Inverting Tri-State Buffer, Low Enable TSOP-5, SC-88A -55t0 +125 3.0to 55V
MC74VHC1G126 Non-Inverting Tri-State Buffer, High Enable TSOP-5, SC-88A -55t0 +125 20to 55V
MC74VHC1GT126 | Bus Buffer Gate (3-State) (TTL Compatible) TSOP-5, SC-88A -55t0 +125 3.0t055V
MC74VHC1G132 | Quad 2-Input Schmitt NAND Gate TSOP-5, SC-88A -55t0 +125 20to55V
MC74VHC1G135 | 2-Input NAND Schmitt-Trigger with Open Drain TSOP-5, SC-88A -55t0 +125 20to55V
Output

HC One-Gates
Ordering Suffixes: TSSOP-5=DTT1, SC-88A = DFT2 (available in T & R only), G = Pb-Free

Operating

Part Number Description Surface Mount Packages | Temperature Voltage

MC74HC1G00 2-Input NAND Gate TSOP-5, SC-88A -55t0 +125 2.0t0 6.0V
MC74HC1G02 2-Input Positive-NOR Gate TSOP-5, SC-88A -55t0 +125 2.0t0 6.0V
MC74HC1G04 Inverter TSOP-5, SC-88A -55t0 +125 2.0t0 6.0V
MC74HC1G08 2-Input AND Gate TSOP-5, SC-88A -55t0 +125 2.0t0 6.0V
MC74HC1G14 Inverter with Schmitt Trigger TSOP-5, SC-88A -55to0 +125 20to6.0V
MC74HC1G32 2-Input OR Gate TSOP-5, SC-88A -55t0 +125 2.0t0 6.0V
MC74HC1GUO04 | Inverter (Unbuffered) TSOP-5, SC-88A -55t0 +125 20t0 6.0V
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LCX One-Gates

Ordering Suffixes: SC-88/A = DFT2, US = US8 (available in T & R only), G = Pb-Free
Operating

Part Number Description Surface Mount Packages Temperature Voltage
NL7SZ18 2:1 Multiplexer, Tri-State SC-88A -40to +85 1.65t05.5V
NL7SZ19 2:1 Multiplexer SC-88 -40to +85 1.65t05.5V
NL17SZ00 Single 2-Input NAND Gate SC-88A, SOT-553 -40to +85 1.65t05.5V
NL17SZ02 Single 2-Input NOR Gate SC-88A, SOT-553 -40to +85 1.65t05.5V
NL17SZ04 Single Inverter SC-88A, SOT-553 -40 to +85 1.65t055V
NL17SZ06 Inverter w/Open Drain Outputs SC-88A, SOT-553 -40 to +85 1.65t055V
NL17SZ207 Buffer w/Open-Drain Output SC-88A, SOT-553 -40 to +85 1.65t055V
NL17SZ08 Single 2-Input AND Gate SC-88A, SOT-553 -40to +85 1.65t05.5V
NL17SZ14 Schmitt Trigger Inverter SC-88A, SOT-553 -40 to +85 1.65t055V
NL17SZ16 Single Buffer SC-88A, SOT-553 -40to +85 1.65t05.5V
NL17SZ17 Non-Inverting Schmitt Trigger Buffer SC-88A, SOT-553 -40 to +85 1.65t055V
NL17SZ32 Single 2-Input OR Gate SC-88A, SOT-553 -40to +85 1.65t05.5V
NL17SZ74 D Flip-Flop uss -40to +85 1.65t05.5V
NL17SZ86 Exclusive OR Gate SC-88A -40to +85 1.65t05.5V
NL17SZ125 Non-Inverting Tri-State Buffer, Low Enable SC-88A -40to +85 1.65t05.5V
NL17SZ126 Non-Inverting Tri-State Buffer, High Enable SC-88A -40to +85 1.65t05.5V
NL17SZU04 Single Inverter, Unbuffered SC-88A, SOT-553 -40 to +85 1.65t055V
LCX Two-Gates and Three-GateS
Ordering Suffixes: TSSOP-5/6 = DTT1, SC-88/A = DFT2, US = US8 (available in T & R only), G = Pb-Free

Operating

Part Number Description Surface Mount Packages | Temperature Voltage
NL27WZ00 Dual 2-Input NAND Gate uss -40to +85 1.65t05.5V
NL27WZ02 Dual 2-Input NOR Gate uss -40to +85 1.65t05.5V
NL27WZ04 Dual Inverter TSOP-6, SC-88 -40to +85 1.65t05.5V
NL27WZ06 Dual Inverter w/Open Drain Outputs TSOP-6, SC-88 -40 to +85 1.65t055V
NL27WZ07 Dual Non-Inverting Bufffer, Open Drain TSOP-6, SC-88 -40to +85 1.65t05.5V
NL27WZ08 Dual 2-Input AND Gate uss -40to +85 1.65t05.5V
NL27WZ14 Dual Schmitt Trigger Inverter TSOP-6, SC-88 -40 to +85 1.65t055V
NL27WZ16 Dual Non-Inverting Buffer TSOP-6, SC-88 -40 to +85 1.65t055V
NL27WZ17 Dual Non-Inverting Schmitt Trigger Buffer TSOP-6, SC-88 -40to +85 1.65t05.5V
NL27WZ32 Dual 2-Input OR Gate uss -40to +85 1.65t05.5V
NL27WZ86 Dual Exclusive OR Gate uss -40to +85 1.65t05.5V
NL27WZ125 Dual Non-Inverting Tri-State Buffer, Low Enable uss -40to +85 1.65t05.5V
NL27WZ126 Dual Non-Inverting Tri-State Buffer, High Enable uss -40to +85 1.65t05.5V
NL27WZU04 Dual Inverter, Unbuffered TSOP-6, SC-88 -40 to +85 1.65t055V
NL37WZ04 Triple Inverter uss -40to +85 1.65t05.5V
NL37WZ06 Triple Inverter w/Open Drain Outputs uss -40to +85 1.65t05.5V
NL37WZ07 Triple Non-Inverting Buffer, Open Drain uss -40to +85 1.65t05.5V
NL37WZ14 Ttriple Schmitt Trigger Inverter uss -40to +85 1.65t05.5V
NL37WZ16 Triple Buffer uss -40to +85 1.65t05.5V
NL37WZ17 Triple Non-Inverting Schmitt Trigger Buffer uss -40to +85 1.65t05.5V
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VCX One Gates

Ordering Suffixes: XV5T2 = SOT-553 (available in T & R only), G = Pb-Free

Operating
Part Number Description Surface Mount Packages Temperature Voltage

NL17SV00 Single 2-Input NAND Gate SOT-553 -40to +85 09t0o3.6V
NL17SV02 Single 2-Input NOR Gate SOT-553 -40 to +85 09t0 3.6V
NL17SV04 Single Inverter SOT-553 -40 to +85 09t0 3.6V
NL17SV08 Single 2-Input AND Gate SOT-553 -40 to +85 09t0 3.6V
NL17SV16 Single Buffer SOT-553 -40to +85 09t0o3.6V
NL17SV32 Single 2-Input OR Gate SOT-553 -40 to +85 09t0 3.6V
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Low Voltage Standard Logic

VCX
Ordering Suffixes: DTR = TSSOP T & R, MNR2 = DFN, G = Pb-Free
Operating
Part Number Description Surface Mount Packages Temperature Voltage
74VCXH245 8-Bit Bus Buffer (3-State, Bus Hold) QFN-20 -40to +85 1.65t03.6 V
74VCXH16245 16-Bit Bus Transceiver (3—State, Bus Hold) TSSOP-48 -40 to +85 1.65t03.6V
VHC
Ordering Suffixes: D = SOIC Rail, DR2 = SOIC T & R, DW = SOICW Rail, DIWR2 = SOICW T & R, DT = TSSOP Rail,
DTR2 = TSSOP T & R, M = SOEIAJ Rail, MEL = SOEIAJ T & R, G = Pb-Free
Operating
Part Number Description Surface Mount Packages Temperature Voltage
MC74VHCO00 Quad 2-Input NAND Gate SO-14, TSSOP-14, EIAJ-14 -551t0 +125 20to 55V
MC74VHCTOOA Quad 2-Input NAND Gate (TTL Compatible) SO-14, TSSOP-14, EIAJ-14 -55t0 +125 45t055V
MC74VHCO02 Quad 2-Input Positive-NOR Gate SO-14, TSSOP-14, EIAJ-14 -55t0 +125 20to 55V
MC74VHCTO02A Quad 2-Input Positive-NOR Gate SO-14, TSSOP-14, EIAJ-14 -55t0 +125 45t055V
MC74VHC04 Hex Inverter SO-14, TSSOP-14, EIAJ-14 -551t0 +125 20to 55V
MC74VHCTO04A Hex Inverter (TTL Compatible) SO-14, TSSOP-14, EIAJ-14 -55to +125 45t055V
MC74VHCUO04 Hex Inverter (Unbuffered) SO-14, TSSOP-14, EIAJ-14 -55to +125 20to55V
MC74VHC08 Quad 2-Input AND Gate SO-14, TSSOP-14, EIAJ-14 -551t0 +125 20to 55V
MC74VHCTO08A Quad 2-Input AND Gate, TTL Compatible SO-14, TSSOP-14, EIAJ-14 -55t0 +125 45t055V
MC74VHC14 Hex Schmitt Trigger SO-14, TSSOP-14, EIAJ-14 -55to +125 20to55V
MC74VHCT14A Hex Schmitt Trigger, TTL Compatible SO-14, TSSOP-14, EIAJ-14 -55to +125 45t055V
MC74VHC32 Quad 2-Input OR Gate SO-14, TSSOP-14, EIAJ-14 -551t0 +125 20to 55V
MC74VHCT32A | Quad 2-Input OR Gate (TTL Compatible) SO-14, TSSOP-14, EIAJ-14 | -55t0+125 | 451055V
MC74VHC50 Hex Buffer SO-14, TSSOP-14, EIAJ-14 -551t0 +125 20to 55V
MC74VHCT50A Hex Buffer (TTL Compatible) SO-14, TSSOP-14, EIAJ-14 -55to0 +125 45t055V
MC74VHC74 Dual D Flip-Flop w/Preset and Clear SO-14, TSSOP-14, EIAJ-14 -55to0 +125 20to55V
MC74VHCT74A Dual D Flip-Flop w/Preset and Clear SO-14, TSSOP-14, EIAJ-14 -55t0 +125 45t055V
(TTL Compeatible)
MC74VHC86 Quad Exclusive-OR Gate SO-14, TSSOP-14, EIAJ-14 -551t0 +125 20to 55V
MC74VHCT86A Quad 2-Input Exclusive-OR Gate SO-14, TSSOP-14, EIAJ-14 -55t0 +125 45t055V
(TTL Compeatible)
MC74VHC125 Quad Bus Buffer (3-State) SO-14, TSSOP-14, EIAJ-14 -551t0 +125 20to 55V
MC74VHCT125A | Quad Bus Buffer Gate (3—-State) (TTL Compatible) | SO-14, TSSOP-14, EIAJ-14 -55t0 +125 45t055V
MC74VHC126 Quad Bus Buffer (3-State) SO-14, TSSOP-14, EIAJ-14 -551t0 +125 20to 55V
MC74VHCT126A | Quad Bus Buffer Gate (3—-State) (TTL Compatible) | SO-14, TSSOP-14, EIAJ-14 -55t0 +125 45t055V
MC74VHC132 Quad 2-Input Schmitt NAND Gate SO-14, TSSOP-14, EIAJ-14 -55t0 +125 20t055V
MC74VHCT132A | Quad 2-Input Schmitt NAND Gate SO-14, TSSOP-14, EIAJ-14 -55t0 +125 451055V
MC74VHC138 3-to-8 Line Decoder/Demultiplexer SO-16, TSSOP-16, EIAJ-16 -55t0 +125 20to 55V
MC74VHCT138A | 3-to-8 Line Decoder (TTL Compatible) SO-16, TSSOP-16, EIAJ-16 -55t0 +125 45t055V
MC74VHC139 Dual 2-to-4 Line Decoder/Demultiplexer SO-16, TSSOP-16, EIAJ-16 -55t0 +125 20to 55V
MC74VHCT139A | Dual 2-to-4 Line Decoder/DeMultiplexer SO-16, TSSOP-16, EIAJ-16 -55t0 +125 45t055V
(TTL Compatible)
MC74VHC157 Quad 2-Channel Multiplexer SO-16, TSSOP-16, EIAJ-16 -55t0 +125 20to 55V
MC74VHCT157A | Quad 2-to-1 Data Selector/Multiplexer SO-16, TSSOP-16, EIAJ-16 -55t0 +125 45t055V
(TTL Compeatible)
MC74VHC240 Octal Bus Buffer (3—State/Inverted) SO-20W, TSSOP-20, EIAJ-20 | -55t0 +125 20to 55V
MC74VHCT240A | Octal Bus Buffer (3—State/Inverted) SO-20W, TSSOP-20, EIAJ-20 | -55t0 +125 45t055V
(TTL Compeatible)
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Ordering Suffixes: D = SOIC Rail, DR2 = SOIC T & R, DW = SOICW Rail, DIWR2 = SOICW T & R, DT = TSSOP Rail,

DTR2 = TSSOP T & R, M = SOEIAJ Rail, MEL = SOEIAJ T & R, G = Pb-Free

Operating
Part Number Description Surface Mount Packages Temperature Voltage

MC74VHC244 Octal Bus Buffer (3—-State) SO-20W, TSSOP-20, EIAJ-20 | -55t0 +125 20to 55V
MC74VHCT244A | Octal Bus Buffer (3—State) (TTL Compatible) SO-20W, TSSOP-20, EIAJ-20 | -55t0 +125 45t055V
MC74VHC245 Octal Bus Transceiver (3-State) SO-20W, TSSOP-20, EIAJ-20 | -55t0 +125 20to55V
MC74VHCT245A | Octal Bus Transceiver (3-State) (TTL Compatible) | SO-20W, TSSOP-20, EIAJ-20 | -55t0 +125 45t055V
MC74VHC257 Quad 2-Line to 1-Line Data Selectors/Multiplexer SO-20W, TSSOP-20, EIAJ-20 -55t0 +125 20to 55V

(3-State)
MC74VHCT257A | Quad 2-to-1 Data Selectors/Mux (3—State) SO-20W, TSSOP-20, EIAJ-20 | -55t0 +125 45t055V

(TTL Compatible)
MC74VHC259 8-Bit Addressable Latch SO-14, TSSOP-14, EIAJ-14 -55to0 +125 20to55V
MC74VHCT259A | 8-Bit Addressable Latch (TTL Compatible) SO-14, TSSOP-14, EIAJ-14 -55to0 +125 45t055V
MC74VHC373 Octal D-Type Latch (3-State) SO-20W, TSSOP-20, EIAJ-20 | -55t0 +125 20to 55V
MC74VHCT373A | Octal D-Type Latch (3-State) (TTL Compatible) SO-20W, TSSOP-20, EIAJ-20 | -55t0 +125 45t055V
MC74VHC374 Octal D-Type Flip-Flop (3-State) SO-20W, TSSOP-20, EIAJ-20 | -55t0 +125 20to 55V
MC74VHCT374A | Octal D-Type Flip—Flop (3-State) SO-20W, TSSOP-20, EIAJ-20 | -55t0 +125 45t055V

(TTL Compeatible)
MC74VHC540 Octal Bus Buffer (3—State/Inverted) SO-20W, TSSOP-20, EIAJ-20 | -55t0 +125 20to 55V
MC74VHCT540A | Octal Bus Buffer (3—State/Inverted) SO-20W, TSSOP-20, EIAJ-20 | -55t0 +125 45t055V

(TTL Compatible)
MC74VHC541 Octal Bus Buffer (3—-State) SO-20W, TSSOP-20, EIAJ-20 | -55t0 +125 20to 55V
MC74VHCT541A | Octal Bus Buffer (3—State) (TTL Compatible) SO-20W, TSSOP-20, EIAJ-20 | -55t0 +125 45t055V
MC74VHC573 Octal D-Type Latch (3-State) SO-20W, TSSOP-20, EIAJ-20 | -55t0 +125 20to 55V
MC74VHCT573A | Octal D-Type Latch (3-State) (TTL Compatible) SO-20W, TSSOP-20, EIAJ-20 | -55t0 +125 45t055V
MC74VHC574 Octal D-Type Flip-Flop (3-State) SO-20W, TSSOP-20, EIAJ-20 | -55t0 +125 20to 55V
MC74VHCT574A %Ictfll D-Type Flip-Flop (3-State)(TTL Compat- SO-20W, TSSOP-20, EIAJ-20 | -55t0 +125 45t055V

ible
MC74VHC4051 8-to-1 Channel Analog Multiplexer SO-16, TSSOP-16, EIAJ-16 -55to +125 20to55V
MC74VHC4052 Dual 4 Channel Analog Multiplexer SO-16, TSSOP-16, EIAJ-16 -55t0 +125 20to 55V
MC74VHC4053 Triple 2 Channel Analog Multiplexer SO-16, TSSOP-16, EIAJ-16 -55to +125 20to55V
MC74VHC4066 Quad Analog Switch SO-14, TSSOP-14, EIAJ-14 -551t0 +125 20to 55V
MC74VHC4316 Quad Analog Switch w/Translator SO-16, TSSOP-16, EIAJ-16 -55t0 +125 20to55V
LCX
Ordering Suffixes: D = SOIC Rail, DR2 = SOIC T & R, DW = SOICW Rail, DIWR2 = SOICW T & R, DT = TSSOP Rail,

DTR2 = TSSOP T & R, M = SOEIAJ Rail, MEL = SOEIAJ T & R, G = Pb-Free

Operating
Part Number Description Surface Mount Packages Temperature Voltage

MC74LCX00 Quad 2-Input NAND Gate SO-14, TSSOP-14, EIAJ-14 -40 to +85 20t0 3.6V
MC74LCX02 Quad 2-Input Positive-NOR Gate SO-14, TSSOP-14, EIAJ-14 -40 to +85 20t0 3.6V
MC74LCX04 Hex Inverter SO-14, TSSOP-14, EIAJ-14 -40 to +85 20t03.6V
MC74LCXU04 Hex Inverter (Unbuffered) SO-14, TSSOP-14, EIAJ-14 -40to +85 20to3.6V
MC74LCX06 Hex Inverter w/Open-Drain Output SO-14, TSSOP-14, EIAJ-14 -40to +85 20t03.6V
MC74LCX07 Hex Buffer w/Open-Drain Output SO-14, TSSOP-14, EIAJ-14 -40to +85 20t03.6V
MC74LCX08 Quad 2-Input AND Gate SO-14, TSSOP-14, EIAJ-14 -40 to +85 20t03.6V
MC74LCX14 Hex Schmitt Trigger SO-14, TSSOP-14, EIAJ-14 -40to +85 20to3.6V
MC74LCX32 Quad 2-Input OR Gate SO-14, TSSOP-14, EIAJ-14 -40 to +85 20t03.6V
MC74LCX74 Dual D Flip-Flop w/Preset and Clear SO-14, TSSOP-14, EIAJ-14 -40to +85 20t03.6V
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LCX (continued)

Ordering Suffixes: D = SOIC Rail, DR2 = SOIC T & R, DW = SOICW Rail, DIWR2 = SOICW T & R, DT = TSSOP Rail,
DTR2 = TSSOP T & R, M = SOEIAJ Rail, MEL = SOEIAJ T & R, G = Pb-Free
Operating
Part Number Description Surface Mount Packages Temperature Voltage
MC74LCX86 Quad Exclusive-OR Gate SO-14, TSSOP-14, EIAJ-14 -40 to +85 20t03.6V
MC74LCX125 Quad Bus Buffer (3-State) SO-14, TSSOP-14, EIAJ-14 -40 to +85 20t03.6V
MC74LCX138 3-to-8 Line Decoder/Demultiplexer SO-16, TSSOP-16, EIAJ-16 -40 to +85 20t0 3.6V
MC74LCX139 Dual 2-to-4 Line Decoder/Demultiplexer SO-16, TSSOP-16, EIAJ-16 -40 to +85 20t0 3.6V
MC74LCX157 Quad 2-Channel Multiplexer SO-16, TSSOP-16, EIAJ-16 -40 to +85 20t0 3.6V
MC74LCX158 Quad 2-to-1 Data Selector/Multiplexer SO-16, TSSOP-16, EIAJ-16 -40to +85 20t03.6V
MC74LCX240 Octal Bus Buffer (3—State/Inverted) SO-20W, TSSOP-20, EIAJ-20 -40 to +85 20t0 3.6V
MC74LCX244 Octal Bus Buffer (3-State) SO-20W, TSSOP-20, EIAJ-20 -40 to +85 20t0 3.6V
MC74LCX245 Octal Bus Transceiver (3-State) SO-20W, TSSOP-20, EIAJ-20 -40 to +85 20t0 3.6V
MC74LCX257 Quad 2-Line To 1-Line Data Selectors/Multi- SO-20W, TSSOP-20, EIAJ-20 -40to +85 20to3.6V
plexer (3-State)
MC74LCX258 Quad 2-Line To 1-Line Data Selectors/Multi- SO-20W, TSSOP-20, EIAJ-20 -40to +85 20to3.6V
plexer (3-State)
MC74LCX373 Octal D-Type Latch (3-State) SO-20W, TSSOP-20, EIAJ-20 -40 to +85 20t0 3.6V
MC74LCX374 Octal D-Type Flip—Flop (3-State) SO-20W, TSSOP-20, EIAJ-20 -40 to +85 20t0 3.6V
MC74LCX540 Octal Bus Buffer (3—State/Inverted) SO-20W, TSSOP-20, EIAJ-20 -40 to +85 20t0 3.6V
MC74LCX541 Octal Bus Buffer (3—-State) SO-20W, TSSOP-20, EIAJ-20 -40 to +85 20t0 3.6V
MC74LCX573 Octal D-Type Latch (3-State) SO-20W, TSSOP-20, EIAJ-20 -40 to +85 20t0 3.6V
MC74LCX574 Octal D-Type Flip—Flop (3-State) SO-20W, TSSOP-20, EIAJ-20 -40 to +85 20t0 3.6V
MC74LCX16240 | 16-Bit Bus Buffer (3—State/Inverted) TSSOP-48 -40 to +85 20t0 3.6V
MC74LCX16244 | 16-Bit Bus Buffer (3—-State) TSSOP-48 -40 to +85 20t0 3.6V
MC74LCX16245 | 16-Bit Bus Transceiver (3-State) TSSOP-48 -40 to +85 20t0 3.6V
MC74LCX16373 | 16-Bit D-Type Latch (3-State) TSSOP-48 -40 to +85 20t0 3.6V
MC74LCX16374 | 16-Bit D-Type Flip-Flop (3-State) TSSOP-48 -40 to +85 20t0 3.6V
LVX
Ordering Suffixes: D = SOIC Rail, DR2 = SOIC T & R, DW = SOICW Rail, DIWR2 = SOICW T & R, DT = TSSOP Rail,
DTR2 = TSSOP T & R, M = SOEIAJ Rail, MEL = SOEIAJ T & R, G = Pb-Free
Operating
Part Number Description Surface Mount Packages Temperature Voltage

MC74LVX00 Quad 2-Input NAND Gate SO-14, TSSOP-14, EIAJ-14 -40 to +85 20t0 3.6V
MC74LVX02 Quad 2-Input Positive-NOR Gate SO-14, TSSOP-14, EIAJ-14 -40 to +85 20t0 3.6V
MC74LVX04 Hex Inverter SO-14, TSSOP-14, EIAJ-14 -40 to +85 20t03.6V
MC74LVXU04 Hex Inverter (Unbuffered) SO-14, TSSOP-14, EIAJ-14 -40to +85 20to3.6V
MC74LVX08 Quad 2-Input AND Gate SO-14, TSSOP-14, EIAJ-14 -40 to +85 20t0 3.6V
MC74LVX14 Hex Schmitt Trigger SO-14, TSSOP-14, EIAJ-14 -40to +85 20to3.6V
MC74LVX32 Quad 2-Input OR Gate SO-14, TSSOP-14, EIAJ-14 -40 to +85 20t03.6V
MC74LVX50 Hex Buffer SO-14, TSSOP-14, EIAJ-14 -40 to +85 20t03.6V
MC74LVX74 Dual D Flip-Flop w/Preset and Clear SO-14, TSSOP-14, EIAJ-14 -40to +85 20to3.6V
MC74LVX86 Quad Exclusive-OR Gate SO-14, TSSOP-14, EIAJ-14 -40 to +85 20t03.6V
MC74LVX125 Non-Inverting Tri-State Buffer, Low Enable SO-14, TSSOP-14, EIAJ-14 -40to +85 20to3.6V
MC74LVX126 Quad Bus Buffer SO-14, TSSOP-14, EIAJ-14 -40 to +85 20t0 3.6V
MC74LVX132 Quad 2-Input NAND Schmitt Trigger SO-14, TSSOP-14, EIAJ-14 -40to +85 20to3.6V
MC74LVX138 3-to-8 Line Decoder/Demultiplexer SO-16, TSSOP-16, EIAJ-16 -40 to +85 20t0 3.6V
MC74LVX139 Dual 2-to-4 Line Decoder/Demultiplexer SO-16, TSSOP-16, EIAJ-16 -40 to +85 20t0 3.6V
MC74LVX157 Quad 2-Channel Multiplexer SO-16, TSSOP-16, EIAJ-16 -40 to +85 20t0 3.6V
MC74LVX240 Octal Bus Buffer (3—-State/Inverted) SO-20W, TSSOP-20, EIAJ-20 -40 to +85 20t0 3.6V
MC74LVX244 Octal Bus Buffer (3—-State) SO-20W, TSSOP-20, EIAJ-20 -40 to +85 20t0 3.6V
MC74LVX245 Octal Bus Transceiver (3-State) SO-20W, TSSOP-20, EIAJ-20 -40 to +85 20t0 3.6V
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Ordering Suffixes: D = SOIC Rail, DR2 = SOIC T & R, DW = SOICW Rail, DWR2 = SOICW T & R, DT = TSSOP Rail,
DTR2 = TSSOP T & R, M = SOEIAJ Rail, MEL = SOEIAJ T & R, G = Pb-Free, G = Pb-Free

Operating
Part Number Description Surface Mount Packages Temperature Voltage
MC74LV X257 Quad 2-Line to 1-Line Data Selectors/Multi- SO-14, TSSOP-14, EIAJ-14 -40to +85 20t03.6V
plexer (3-State)
MC74LVX259 8-Bit Addressable Latch SO-16, TSSOP-16, EIAJ-16 -40to +85 20t03.6V
MC74LVX373 Octal D-Type Latch (3-State) SO-20W, TSSOP-20, EIAJ-20 -40to +85 20t03.6V
MC74LVX374 Octal D-Type Flip—Flop (3-State) SO-20W, TSSOP-20, EIAJ-20 -40to +85 20t03.6V
MC74LVX540 Octal Inverting Bus Buffer SO-20W, TSSOP-20, EIAJ-20 -40to +85 26t03.6V
MC74LVX541 Octal Bus Buffer (3—-State) SO-20W, TSSOP-20, EIAJ-20 -40to +85 20t03.6V
MC74LVX573 Octal D-Type Latch (3-State) SO-20W, TSSOP-20, EIAJ-20 -40to +85 20t03.6V
MC74LVX574 Octal D-Type Flip—Flop (3-State) SO-20W, TSSOP-20, EIAJ-20 -40to +85 20t03.6V
MC74LVXC3245 | Octal Dual Supply Translating Bus Transceiver SO-24W, TSSOP-24 -40to +85 20t03.6V
MC74LVX4051 8-to-1 Channel Analog Multiplexer SO-16, TSSOP-16, EIAJ-16 -40to +85 20to3.6V
MC74LVXT4051 | 8-to—-1 Channel Analog Multiplexer SO-16, TSSOP-16, EIAJ-16 -40to +85 20to3.6V
(TTL Compatible Inputs)
MC74LVX4052 Dual 4 Channel Analog Multiplexer SO-16, TSSOP-16, EIAJ-16 -40to +85 20to3.6V
MC74LVXT4052 | Dual 4 Channel Analog Multiplexer SO-16, TSSOP-16, EIAJ-16 -40to +85 20to3.6V
(TTL Compatible Inputs)
MC74LVX4053 Triple 2 Channel Analog Multiplexer SO-16, TSSOP-16, EIAJ-16 -40to +85 20t03.6V
MC74LVXT4053 | Triple 2 Channel Analog Multiplexer SO-16, TSSOP-16, EIAJ-16 -40to +85 20t03.6V
(TTL Compatible Inputs)
MC74LVX4066 | Quad Analog Switch SO-14, TSSOP-14, EIAJ-14 -40to +85 20t03.6V
MC74LVXT4066 | Quad Analog Switch (TTL Compatible Inputs) SO-14, TSSOP-14, EIAJ-14 -40to +85 20to3.6V
MC74LVX4245 Octal Dual Supply Translating Bus Transceiver SO-24W, TSSOP-24 -40to +85 20t03.6V
MC74LVX8051 8-to-1 Channel Analog Multiplexer SO-16, TSSOP-16, EIAJ-16 -40to +85 20to3.6V
MC74LVXT8051 | 8-to—1 Channel Analog Multiplexer SO-16, TSSOP-16, EIAJ-16 -40to +85 20to3.6V
(TTL Compatible Inputs)
MC74LVX8053 Triple 2 Channel Analog Multiplexer SO-16, TSSOP-16, EIAJ-16 -40to +85 20to3.6V
MC74LVXT8053 | Triple 2 Channel Analog Multiplexer SO-16, TSSOP-16, EIAJ-16 -40to +85 20t03.6V

http://onsemi.com

135




ON Semiconductor Selector Guide - Logic Devices

5.0 V and Greater Standard Logic
High Speed CMOS: HC

Ordering Suffixes: N = PDIP Rail, D = SOIC Rail, DR2 = SOIC T & R, DW = SOICW Rail, DWR2 = SOICW T & R, DT = TSSOP Rail,
DTR2 = TSSOP T & R, F = SOEIAJ Rail, FEL = SOEIAJ T & R, G = Pb-Free
Dual-In-Line Operating
Part Number Description Packages Surface Mount Packages Temperature Voltage
MC74HCO0A Quad 2-Input NAND Gate DIP-14 SO-14, TSSOP-14, EIAJ-14 -55t0 +125 20t0 6.0V
MC74HCO02A Quad 2-Input Positive-NOR Gate DIP-14 SO-14, TSSOP-14, EIAJ-14 -55t0 +125 20to6.0V
MC74HCO3A Quad 2-Input NAND Gate (Open DIP-14 SO-14, TSSOP-14, EIAJ-14 -55t0 +125 2.0t0 6.0V
Drain)
MC74HCO04A Hex Inverter DIP-14 SO-14, TSSOP-14, EIAJ-14 -551t0 +125 20t0o6.0V
MC74HCTO04A | Hex Inverter (TTL Compatible) DIP-14 SO-14, TSSOP-14, EIAJ-14 -55t0 +125 45t055V
MC74HCUO4A | Hex Inverter (Unbuffered) DIP-14 SO-14, TSSOP-14, EIAJ-14 -55t0 +125 20t0o6.0V
MC74HCO8A Quad 2-Input AND Gate DIP-14 SO-14, TSSOP-14, EIAJ-14 -551t0 +125 20t0o6.0V
MC74HC14A Hex Schmitt Trigger DIP-14 SO-14, TSSOP-14, EIAJ-14 -55t0 +125 20to6.0V
MC74HCT14A | Hex Schmitt Trigger Inverter DIP-14 SO-14, TSSOP-14, EIAJ-14 -55t0 +125 45t055V
(TTL Compeatible)
MC74HC32A Quad 2-Input OR Gate DIP-14 SO-14, TSSOP-14, EIAJ-14 -551t0 +125 20t0o6.0V
MC74HC74A Dual D Flip-Flop w/Preset and DIP-14 SO-14, TSSOP-14, EIAJ-14 -55t0 +125 20to6.0V
Clear
MC74HCT74A | Dual D Flip-Flop w/ Preset and DIP-14 SO-14, TSSOP-14, EIAJ-14 -55t0 +125 45t055V
Clear
(TTL Compatible)
MC74HC86A Quad Exclusive-OR Gate DIP-14 SO-14, TSSOP-14, EIAJ-14 -551t0 +125 20t0o6.0V
MC74HC125A Quad Bus Buffer (3-State) DIP-14 SO-14, TSSOP-14, EIAJ-14 -551t0 +125 20t0o6.0V
MC74HC126A Quad Bus Buffer (3-State) DIP-14 SO-14, TSSOP-14, EIAJ-14 -551t0 +125 20t0o6.0V
MC74HC132A | Quad 2-Input Schmitt NAND Gate DIP-14 SO-14, TSSOP-14, EIAJ-14 -55t0 +125 20t0 6.0V
MC74HC138A | 3-to-8Line DIP-16 SO-16, TSSOP-16, EIAJ-16 -551t0 +125 20t0o6.0V
Decoder/Demultiplexer
MC74HCT138A | Dual 2-to-4 Line DIP-16 SO-16, TSSOP-16, EIAJ-16 -55t0 +125 45t055V
Decoder/Demultiplexer
MC74HC139A | Dual 1-of-4 DIP-16 SO-16, TSSOP-16, EIAJ-16 -55t0 +125 2.0t0 6.0V
Decoder/Demultiplexer
MC74HC157A | Quad 2-Channel Multiplexer DIP-16 SO-16, TSSOP-16, EIAJ-16 -55t0 +125 20t0o6.0V
MC74HC161A | Synchronous Binary Counter DIP-16 SO-16, TSSOP-16, EIAJ-16 -55t0 +125 20t0o6.0V
w/Asynchronous Clear
MC74HC163A | Synchronous Binary Counter DIP-16 SO-16, TSSOP-16, EIAJ-16 -55t0 +125 20t0o6.0V
w/Asynchronous Clear
MC74HC164A | 8-Bit SIPO Shift Register DIP-14 SO-14, TSSOP-14, EIAJ-14 -551t0 +125 20t0o6.0V
MC74HC165A | 8-Bit PISO Shift Register DIP-16 SO-16, TSSOP-16, EIAJ-16 -55t0 +125 2.0t0 6.0V
MC74HC174A | Hex D Flip-Flop w/Clear DIP-16 SO-16, TSSOP-16, EIAJ-16 -55t0 +125 2.0t0 6.0V
MC74HC175A | Quad D Flip—Flop w/Clear DIP-16 SO-16, TSSOP-16, EIAJ-16 -55t0 +125 2.0t0 6.0V
MC74HC240A | Octal Bus Buffer DIP-20 SO-20W, TSSOP-20, -55t0 +125 2.0t0 6.0V
(8-State/Inverted) EIAJ-20
MC74HC244A | Octal Bus Buffer (3-State) DIP-20 SO-20W, TSSOP-20, -55t0 +125 2.0t0 6.0V
EIAJ-20
MC74HCT244A | Octal Bus Buffer (3-State) DIP-20 SO-20W, TSSOP-20, -55t0 +125 45t055V
(TTL Compatible) EIAJ-20
MC74HC245A | Octal Bus Transceiver (3-State) DIP-20 SO-20W, TSSOP-20, -55t0 +125 20t0 6.0V
EIAJ-20
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Ordering Suffixes: N = PDIP Rail, D = SOIC Rail, DR2 = SOIC T & R, DW = SOICW Rail, DWR2 = SOICW T & R, DT = TSSOP Rail,
DTR2 =TSSOP T & R, F = SOEIAJ Rail, FEL = SOEIAJ T & R, G = Pb-Free
Dual-In-Line Operating
Part Number Description Packages Surface Mount Packages Temperature Voltage
MC74HCT245A | Octal Bus Transceiver (3-State) DIP-20 SO-20W, TSSOP-20, -55t0 +125 45t055V
(TTL Compatible) EIAJ-20
MC74HC273A | Octal D-Type Flip—Flop DIP-20 SO-20W, TSSOP-20, -55t0 +125 20to55V
EIAJ-20
MC74HCT273A | Octal D-Type Flip—Flop w/Clear DIP-20 SO-20W, TSSOP-20, -55t0 +125 45t055V
(TTL Compatible) EIAJ-20
MC74HC373A | Octal D-Type Latch (3-State) DIP-20 SO-20W, TSSOP-20, -55t0 +125 2.0t0 6.0V
EIAJ-20
MC74HCT373A | Octal D-Type Latch (3-State) DIP-20 SO-20W, TSSOP-20, -55t0 +125 45t055V
(TTL Compatible) EIAJ-20
MC74HC374A | Octal D-Type Flip—Flop (3-State) DIP-20 SO-20W, TSSOP-20, -55t0 +125 2.0t0 6.0V
EIAJ-20
MC74HCT374A | Octal D-Type Flip—Flop (3-State) DIP-20 SO-20W, TSSOP-20, -55t0 +125 45t055V
(TTL Compatible) EIAJ-20
MC74HC390A | Dual Binary Counter w/ +2 +5 DIP-16 SO-16, TSSOP-16, EIAJ-16 -55t0 +125 20t0 6.0V
Sections
MC74HC393A | Dual 4-Stage Binary Ripple DIP-14 SO-14, TSSOP-14, EIAJ-14 -55to0 +125 20to6.0V
Counter
MC74HC540A | Octal Bus Buffer DIP-20 SO-20W, TSSOP-20, -55t0 +125 2.0t0 6.0V
(8-State/Inverted) EIAJ-20
MC74HC541A | Octal Bus Buffer (3—-State) DIP-20 SO-20W, TSSOP-20, -55t0 +125 2.0t0 6.0V
EIAJ-20
MC74HCT541A | Octal Bus Buffer (3—-State) DIP-20 SO-20W, TSSOP-20, -55t0 +125 45t055V
(TTL Compatible) EIAJ-20
MC74HC573A | Octal D-Type Latch (3-State) DIP-20 SO-20W, TSSOP-20, -55t0 +125 2.0t0 6.0V
EIAJ-20
MC74HCT573A | Octal D-Type Latch (3-State) DIP-20 SO-20W, TSSOP-20, -55t0 +125 45t055V
(TTL Compatible) EIAJ-20
MC74HC574A | Octal D-Type Flip—Flop (3-State) DIP-20 SO-20W, TSSOP-20, -55t0 +125 2.0t0 6.0V
EIAJ-20
MC74HCT574A | Octal D-Type Flip—Flop (3-State) DIP-20 SO-20W, TSSOP-20, -55t0 +125 45t055V
(TTL Compatible) EIAJ-20
MC74HC589A | 8-Bit Shift Register DIP-16 SO-16, TSSOP-16, EIAJ-16 -55t0 +125 2.0t0 6.0V
MC74HC595A | 8-Bit Shift Register/Latch DIP-16 SO-16, TSSOP-16, EIAJ-16 -55t0 +125 2.0t0 6.0V
(3-State)
MC74HC4020A | 14-Stage Binary Ripple Counter DIP-16 SO-16, TSSOP-16, EIAJ-16 -55t0 +125 20t0o6.0V
MC74HC4040A | 12-Stage Binary Ripple Counter DIP-16 SO-16, TSSOP-16, EIAJ-16 -55t0 +125 20t0o6.0V
MC74HC4046A | Phase Lock Loop DIP-16 SO-16, TSSOP-16, EIAJ-16 -55t0 +125 20t0o6.0V
MC74HC4051A | 8-to—1 Channel Analog Multiplexer DIP-16 SO-16, TSSOP-16, EIAJ-16 -55t0 +125 20t0o6.0V
MC74HC4052A | Dual 4 Channel Analog Multiplexer DIP-16 SO-16, TSSOP-16, EIAJ-16 -55t0 +125 20to6.0V
MC74HC4053A | Triple 2 Channel Analog DIP-16 SO-16, TSSOP-16, EIAJ-16 -55t0 +125 20t0o6.0V
Multiplexer
MC74HC4060A | 14-Stage Binary Ripple Counter DIP-16 SO-16, TSSOP-16, EIAJ-16 -55t0 +125 20t0o6.0V
w/Oscillator
MC74HC4066A | Quad Analog Switch DIP-14 SO-14, TSSOP-14, EIAJ-14 -55t0 +125 2.0t0 6.0V
MC74HC4316A | Quad Analog Switch w/Translator DIP-16 SO-16, TSSOP-16, EIAJ-16 -55t0 +125 20t0o6.0V
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High Speed CMOS: HC (continued)

Ordering Suffixes: N = PDIP Rail, D = SOIC Rail, DR2 = SOIC T & R, DW = SOICW Rail, DWR2 = SOICW T & R, DT = TSSOP Rail,
DTR2 =TSSOP T & R, F = SOEIAJ Rail, FEL = SOEIAJ T & R, G = Pb-Free
Dual-In-Line Operating
Part Number Description Packages Surface Mount Packages Temperature Voltage

MC74HC4538A | Dual Re-triggerable Precision DIP-16 SO-16, TSSOP-16, EIAJ-16 -55t0 +125 20t0o6.0V
Monostable Multivibrator

MC74HC4851A | 8-to—1 Channel Analog Multiplexer DIP-16 SO-16, TSSOP-16, EIAJ-16 -55t0 +125 20t0o6.0V
w/Inj Current Control

MC74HC4852A | Dual 4 Channel Analog Multiplexer DIP-16 SO-16, TSSOP-16, EIAJ-16 -55t0 +125 20to6.0V
w/Inj Current Control

AC/ACT

Ordering Suffixes:

DTR2 = TSSOP T & R, M = SOEIAJ Rail, MEL = SOEIAJ T & R, G = Pb-Free

N = PDIP Rail, D = SOIC Rail, DR2 = SOIC T & R, DW = SOICW Rail, DWR2 = SOICW T & R, DT = TSSOP Rail,

Dual-In-Line Operating

Part Number Description Packages Surface Mount Packages Temperature Voltage

MC74AC00 Quad 2-Input NAND Gate DIP-14 SO-14, TSSOP-14, EIAJ-14 -40 to +85 2.0t0 6.0V

MC74ACT00 | Quad 2-Input NAND Gate DIP-14 SO-14, TSSOP-14, EIAJ-14 -40 to +85 45t055V
(TTL Compeatible)

MC74AC02 Quad 2-Input NOR Gate DIP-14 SO-14, TSSOP-14, EIAJ-14 -40 to +85 20t0o6.0V

MC74ACT02 Quad 2-Input NOR Gate DIP-14 SO-14, TSSOP-14, EIAJ-14 -40 to +85 45t055V
(TTL Compeatible)

MC74AC04 Hex Inverter DIP-14 SO-14, TSSOP-14, EIAJ-14 -40 to +85 20t0o6.0V

MC74ACT04 | Hex Inverter (TTL Compatible) DIP-14 SO-14, TSSOP-14, EIAJ-14 -40to +85 45t055V

MC74AC05 Hex Inverter w/Open-Drain Output DIP-14 SO-14, TSSOP-14, EIAJ-14 -40to +85 20to6.0V

MC74ACT05 | Hex Inverter w/Open-Drain Output DIP-14 SO-14, TSSOP-14, EIAJ-14 -40to +85 45t055V
(TTL Compatible)

MC74AC08 Quad 2-Input AND Gate DIP-14 SO-14, TSSOP-14, EIAJ-14 -40 to +85 2.0t0 6.0V

MC74ACT08 | Quad 2-Input AND Gate DIP-14 SO-14, TSSOP-14, EIAJ-14 -40 to +85 45t055V
(TTL Compatible)

MC74AC10 Triple 3-Input NAND Gate DIP-14 SO-14, TSSOP-14, EIAJ-14 -40to +85 20to6.0V

MC74ACT10 | Triple 3-Input NAND Gate DIP-14 SO-14, TSSOP-14, EIAJ-14 -40to +85 45t055V
(TTL Compatible)

MC74AC11 Triple 3-Input AND Gate DIP-14 SO-14, TSSOP-14, EIAJ-14 -40to +85 20to6.0V

MC74ACT11 Triple 3-Input AND Gate DIP-14 SO-14, TSSOP-14, EIAJ-14 -40to +85 45t055V
(TTL Compatible)

MC74AC14 Hex Schmitt Trigger DIP-14 SO-14, TSSOP-14, EIAJ-14 -40to +85 20to6.0V

MC74ACT14 | Hex Schmitt Trigger Inverter DIP-14 SO-14, TSSOP-14, EIAJ-14 -40to +85 45t055V
(TTL Compatible)

MC74AC20 Dual 4-Input NAND Gate DIP-14 SO-14, TSSOP-14, EIAJ-14 -40 to +85 20t0o6.0V

MC74ACT20 Dual 4-Input NAND Gate DIP-14 SO-14, TSSOP-14, EIAJ-14 -40 to +85 45t055V
(TTL Compeatible)

MC74AC32 Quad 2-Input OR Gate DIP-14 SO-14, TSSOP-14, EIAJ-14 -40 to +85 20t0o6.0V

MC74ACT32 | Quad 2-Input OR Gate (TTL DIP-14 SO-14, TSSOP-14, EIAJ-14 -40 to +85 45t055V
Compatible)

MC74AC74 Dual D Flip-Flop w/Preset and DIP-14 SO-14, TSSOP-14, EIAJ-14 -40to +85 20to6.0V
Clear

MC74ACT74 | Dual D Flip-Flop w/Preset and DIP-14 SO-14, TSSOP-14, EIAJ-14 -40to +85 45t055V
Clear (TTL Compatible)
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Ordering Suffixes: N = PDIP Rail, D = SOIC Rail, DR2 = SOIC T & R, DW = SOICW Rail, DWR2 = SOICW T & R, DT = TSSOP Rail,
DTR2 = TSSOP T & R, M = SOEIAJ Rail, MEL = SOEIAJ T & R, G = Pb-Free

MC74AC86 Quad Exclusive-OR Gate DIP-14 SO-14, TSSOP-14, EIAJ-14 -40 to +85 20t0o6.0V

MC74ACT86 | Quad 2-Input Exclusive-OR Gate DIP-14 SO-14, TSSOP-14, EIAJ-14 -40to +85 45t055V
(TTL Compatible)

MC74AC125 | Quad Bus Buffer (3-State) DIP-16 SO-16, TSSOP-16, EIAJ-16 -40 to +85 2.0t0 6.0V

MC74ACT125 | Quad Bus Buffer Gate (3-State) DIP-14 SO-14, TSSOP-14, EIAJ-14 -40 to +85 45t055V
(TTL Compatible)

MC74AC132 Quad 2-Input NAND Gate DIP-14 SO-14, TSSOP-14, EIAJ-14 -40 to +85 20t0o6.0V
(Schmitt-Trigger)

MC74ACT132 | Quad 2-Input NAND Gate DIP-14 SO-14, TSSOP-14, EIAJ-14 -40 to +85 45t055V
(Schmitt-Trigger, TTL Compatible)

MC74AC138 | 3-to-8Line DIP-16 SO-16, TSSOP-16, EIAJ-16 -40 to +85 20t0 6.0V
Decoder/Demultiplexer

MC74ACT138 | 3-to-8 Line Decoder (TTL DIP-16 SO-16, TSSOP-16, EIAJ-16 -40 to +85 45t055V
Compatible)

MC74AC139 | Dual 2-to-4 Line DIP-16 SO-16, TSSOP-16, EIAJ-16 -40 to +85 2.0t0 6.0V
Decoder/Demultiplexer

MC74ACT139 | Dual 2-to-4 Line DIP-16 SO-16, TSSOP-16, EIAJ-16 -40 to +85 45t055V
Decoder/DeMultiplexer (TTL
Compatible)

MC74ACT153 | Dual 4-Input Multiplexer, TTL DIP-16 SO-16, EIAJ-16 -40 to +85 45t055V
Compatible Inputs

MC74AC157 | Quad 2-Channel Multiplexer DIP-16 SO-16, TSSOP-16, EIAJ-16 -40 to +85 2.0t0 6.0V

MC74ACT157 | Quad 2-to-1 Data DIP-16 SO-16, TSSOP-16, EIAJ-16 -40 to +85 45t055V
Selector/Multiplexer (TTL
Compatible)

MC74AC161 Synchronous Presettable Binary DIP-16 SO-16, EIAJ-16 -40to +85 20t0o6.0V
Counter

MC74ACT161 | Synchronous Presettable Binary DIP-16 SO-16, EIAJ-16 -40to +85 45t055V
Counter, TTL Compatible Inputs

MC74AC163 | Synchronous Presettable Binary DIP-16 SO-16, EIAJ-16 -40to +85 20t0o6.0V
Counter

MC74ACT163 | Synchronous Presettable Binary DIP-16 SO-16, EIAJ-16 -40to +85 45t055V
Counter, TTL Compatible Inputs

MC74AC240 | Octal Bus Buffer DIP-20 SO-20W, TSSOP-20, EIAJ-20 -40 to +85 2.0t0 6.0V
(3-State/Inverted)

MC74ACT240 | Octal Bus Buffer DIP-20 SO-20W, TSSOP-20, EIAJ-20 -40 to +85 45t055V
(3-State/Inverted)
(TTL Compeatible)

MC74ACT241 | Octal Bus Buffer DIP-20 SO-20W, TSSOP-20, EIAJ-20 -40 to +85 45t055V
(8-State/Non-Inverted)
(TTL Compatible)

MC74AC244 | Octal Bus Buffer (3-State) DIP-20 SO-20W, TSSOP-20, EIAJ-20 -40 to +85 2.0t0 6.0V

MC74ACT244 | Octal Bus Buffer (3-State) DIP-20 SO-20W, TSSOP-20, EIAJ-20 -40 to +85 45t055V
(TTL Compeatible)

MC74AC245 | Octal Bus Transceiver (3-State) DIP-20 SO-20W, TSSOP-20, EIAJ-20 -40to +85 20t0o6.0V

MC74ACT245 | Octal Bus Transceiver (3-State) DIP-20 SO-20W, TSSOP-20, EIAJ-20 -40to +85 45t055V
(TTL Compeatible)

MC74AC253 Dual 4-Input Multiplexer w/3-State DIP-16 SO-16, TSSOP-16, EIAJ-16 -40to +85 2.0t06.0V
Outputs

MC74ACT253 | Dual 4-Input Multiplexer w/3-State DIP-16 SO-16, TSSOP-16, EIAJ-16 -40to +85 45t05.5V
Outputs
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AC/ACT (continued)

Ordering Suffixes: N = PDIP Rail, D = SOIC Rail, DR2 = SOIC T & R, DW = SOICW Rail, DWR2 = SOICW T & R, DT = TSSOP Rail,
DTR2 = TSSOP T & R, M = SOEIAJ Rail, MEL = SOEIAJ T & R, G = Pb-Free

MC74AC257 | Quad 2-Line to 1-Line Data DIP-16 SO-16, TSSOP-16, EIAJ-16 -40 to +85 2.0t0 6.0V
Selectors/Multiplexer (3—State)

MC74ACT257 | Quad 2-to-1 Data Selectors/Mux DIP-16 SO-16, TSSOP-16, EIAJ-16 -40 to +85 45t055V
(3-State) (TTL Compatible)

MC74AC259 | 8-Bit Addressable Latch DIP-16 SO-16, TSSOP-16, EIAJ-16 -40 to +85 2.0t0 6.0V

MC74ACT259 | 8-Bit Addressable Latch DIP-16 SO-16, TSSOP-16, EIAJ-16 -40 to +85 45t055V

MC74AC273 | Octal D-Type Flip-Flop DIP-20 SO-20W, TSSOP-20, EIAJ-20 -40 to +85 2.0t0 6.0V

MC74ACT273 | Octal D-Type Flip—Flop w/Clear DIP-20 SO-20W, TSSOP-20, EIAJ-20 -40 to +85 45t055V
(TTL Compeatible)

MC74AC373 | Octal D-Type Latch (3-State) DIP-20 SO-20W, TSSOP-20, EIAJ-20 -40 to +85 2.0t0 6.0V

MC74ACT373 | Octal D-Type Latch (3-State) DIP-20 SO-20W, TSSOP-20, EIAJ-20 -40 to +85 45t055V
(TTL Compeatible)

MC74AC374 | Octal D-Type Flip-Flop (3-State) DIP-20 SO-20W, TSSOP-20, EIAJ-20 -40 to +85 2.0t0 6.0V

MC74ACT374 | Octal D-Type Flip-Flop (3-State) DIP-20 SO-20W, TSSOP-20, EIAJ-20 -40 to +85 45t055V
(TTL Compeatible)

MC74AC377 | Octal D-Type Flip-Flop w/Data DIP-20 SO-20W, TSSOP-20, EIAJ-20 -40 to +85 2.0t0 6.0V
Enable (3-State)

MC74ACT377 | Octal D-Type Flip-Flop w/Data DIP-20 SO-20W, TSSOP-20, EIAJ-20 -40 to +85 45t055V
Enable (3-State) (TTL Compatible)

MC74AC540 | Octal Bus Buffer DIP-20 SO-20W, TSSOP-20, EIAJ-20 -40 to +85 2.0t0 6.0V
(3-State/Inverted)

MC74ACT540 | Octal Bus Buffer DIP-20 SO-20W, TSSOP-20, EIAJ-20 -40 to +85 45t055V
(3-State/Inverted)
(TTL Compatible)

MC74AC541 Octal Bus Buffer (3—-State) DIP-20 SO-20W, TSSOP-20, EIAJ-20 -40 to +85 2.0t0 6.0V

MC74ACT541 | Octal Bus Buffer (3-State) DIP-20 SO-20W, TSSOP-20, EIAJ-20 -40 to +85 45t055V
(TTL Compeatible)

MC74ACT564 | Octal D-Type Latch w/3-State DIP-20 SO-20W, TSSOP-20, EIAJ-20 -40 to +85 45t055V
Outputs (TTL Compatible)

MC74AC573 | Octal D-Type Latch (3-State) DIP-20 SO-20W, TSSOP-20, EIAJ-20 -40 to +85 2.0t0 6.0V

MC74ACT573 | Octal D-Type Latch (3-State) DIP-20 SO-20W, TSSOP-20, EIAJ-20 -40 to +85 45t055V
(TTL Compatible)

MC74AC574 | Octal D-Type Flip-Flop (3-State) DIP-20 SO-20W, TSSOP-20, EIAJ-20 -40 to +85 2.0t0 6.0V

MC74ACT574 | Octal D-Type Flip-Flop (3-State) DIP-20 SO-20W, TSSOP-20, EIAJ-20 -40 to +85 45t055V
(TTL Compeatible)

MC74ACT640 | Octal Bus Transceiver (Inverting, DIP-20 SO-20W, TSSOP-20, EIAJ-20 -40to +85 45t055V
3-State) (TTL Compatible)

MC74AC646 | Octal Bus Transceiver/Register DIP-24 SO-24W, TSSOP-24, EIAJ-24 -40to +85 20t0o6.0V
(3-State)

MC74ACT646 | Octal Bus Transceiver/Register DIP-24 SO-24W, TSSOP-24, EIAJ-24 -40to +85 45t055V
(3-State) (TTL Compatible)

MC74AC652 | Octal Bus Transceiver/Register DIP-24 SO-24W, TSSOP-24, EIAJ-24 -40to +85 20t0 6.0V
(3-State)

MC74ACT652 | Octal Bus Transceiver/Register DIP-24 SO-24W, TSSOP-24, EIAJ-24 -40to +85 45t055V
(3-State) (TTL Compatible)

MC74AC4040 | 12-Stage Binary Ripple Counter DIP-16 SO-16, TSSOP-16, EIAJ-16 -40to +85 20to6.0V
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Ordering Suffixes: CP = PDIP, D = SOIC Rail, DR2 = SOIC T & R, DW = SOICW Rail, DWR2 = SOICW T & R, DT = TSSOP Rail,
DTR2 = TSSOP T & R, F = SOEIAJ Rail, FEL = SOEIAJ T & R, G = Pb-Free
Dual-In-Line Surface Mount Operating
Part Number Description Packages Packages Temperature Voltage
MC14001B Quad 2-Input NOR Gate DIP-14 SO-14, TSSOP-14, -551t0 +125 3.0t0 18V
EIAJ-14
MC14001UB Quad 2-Input NOR Gate Unbuffered DIP-14 SO-14 -55t0 +125 3.0t018V
MC14007UB Dual Complementary Pair plus Inverter DIP-14 SO-14, TSSOP-14, -55t0 +125 3.0t0 18V
EIAJ-14
MC14008B 4-Bit Full Adder DIP-16 SO-16, EIAJ-16 -55t0 +125 3.0to 18V
MC14011B Quad 2-Input NAND Gate DIP-14 SO-14, TSSOP-14, -551t0 +125 3.0t0 18V
EIAJ-14
MC14011UB Quad 2-Input NAND Gate Unbuffered DIP-14 SO-14 -55to0 +125 3.0t018V
MC14012B Dual 4-Input NAND Gate DIP-14 SO-14, EIAJ-14 -551t0 +125 3.0t0 18V
MC14013B Dual D Flip-Flop DIP-14 SO-14, TSSOP-14, -551t0 +125 3.0t0 18V
EIAJ-14
MC14014B 8-Bit Static Shift Register DIP-16 SO-16, EIAJ-16 -55t0 +125 3.0t0 18V
MC14015B Dual 4-Bit Static Shift Register DIP-16 SO-16, TSSOP-16, -55t0 +125 3.0to 18V
EIAJ-16
MC14016B Quad Analog Switch/Multiplexer DIP-14 SO-14, TSSOP-14, -55t0 +125 3.0t0 18V
EIAJ-14
MC14017B Decade Counter DIP-16 SO-16, EIAJ-16 -55t0 +125 3.0t0 18V
MC14018B Presettable Divide-by-N Counter DIP-16 SO-16, EIAJ-16 -55t0 +125 3.0t0 18V
MC14020B 14-Bit Binary Counter DIP-16 SO-16, TSSOP-16, -55t0 +125 3.0t0 18V
EIAJ-16
MC14021B 8-Bit Static Shift Register DIP-16 SO-16, TSSOP-16, -55t0 +125 3.0t0 18V
EIAJ-16
MC14022B Octal Counter DIP-16 SO-16 -55to0 +125 3.0t018V
MC14023B Triple 3-Input NAND Gate DIP-14 SO-14, TSSOP-14, -55to0 +125 3.0t018V
EIAJ-14
MC14024B 7-Stage Ripple Counter DIP-14 SO-14, EIAJ-14 -55to0 +125 3.0t018V
MC14025B Triple 3-Input NOR Gate DIP-14 SO-14, EIAJ-14 -55to0 +125 3.0t018V
MC14027B Dual J-K Flip—Flop DIP-16 SO-16, EIAJ-16 -55t0 +125 3.0t0 18V
MC14028B BCD-to-Decimal/Binary-to-Octal De- DIP-16 SO-16, EIAJ-16 -55t0 +125 3.0t0 18V
coder
MC14029B Presettable Binary/BCD Up/Down Count- DIP-16 SO-16, EIAJ-16 -55t0 +125 3.0t018V
er
MC14040B 12-Stage Ripple-Carry Binary Counter/ DIP-16 SO-16, TSSOP-16, -55t0 +125 3.0t018V
Divider EIAJ-16
MC14042B Quad Clocked D-Latch DIP-16 SO-16, EIAJ-16 -55t0 +125 3.0t0 18V
MC14043B Quad NOR R-S Latch DIP-16 SO-16, EIAJ-16 -55t0 +125 3.0t0 18V
MC14044B Quad NAND R-S Latch DIP-16 SO-16, EIAJ-16 -55t0 +125 3.0t0 18V
MC14046B Phase-Locked Loop DIP-16 SO-16W,EIAJ-16 -55t0 +125 3.0t018V
MC14049B Hex Inverter DIP-16 SO-16, TSSOP-16, -55t0 +125 3.0t0 18V
EIAJ-16
MC14049UB Hex Inverter Unbuffered DIP-16 SO-16, TSSOP-16, -55t0 +125 3.0t018V
EIAJ-16
MC14050B Hex Buffer DIP-16 SO-16, TSSOP-16, -55t0 +125 3.0t0 18V
EIAJ-16
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Metal Gate CMOS (continued)

Ordering Suffixes: CP = PDIP, D = SOIC Rail, DR2 = SOIC T & R, DW = SOICW Rail, DOWR2 = SOICW T & R, DT = TSSOP Rail,
DTR2 =TSSOP T & R, F = SOEIAJ Rail, FEL = SOEIAJ T & R, G = Pb-Free
Dual-In-Line Surface Mount Operating
Part Number Description Packages Packages Temperature Voltage
MC14051B 8-Channel Analog Multiplexer/Demulti- DIP-16 SO-16, TSSOP-16, -55t0 +125 3.0t0o 18V
plexer EIAJ-16
MC14052B Dual 4-Channel Analog Multiplexer/De- DIP-16 SO-16, TSSOP-16, -55t0 +125 3.0t0 18V
multiplexer EIAJ-16
MC14053B Triple 2-Channel Analog Multiplexer/De- DIP-16 SO-16, TSSOP-16, -55t0 +125 3.0t018V
multiplexer EIAJ-16
MC14060B 14-Stage Binary Counter/Oscillator DIP-16 SO-16, TSSOP-16, -55t0 +125 3.0t018V
EIAJ-16
MC14066B Quad Analog Switch DIP-14 SO-14, TSSOP-14, -55t0 +125 3.0to 18V
EIAJ-14
MC14067B 16-Channel Analog Multiplexer/Demulti- DIP-24 SO-24W, -55to0 +125 3.0t018V
plexer TSSOP-24
MC14069UB Hex Inverter DIP-14 SO-14, TSSOP-14, -551t0 +125 3.0t0 18V
EIAJ-14
MC14070B Quad 2-Input Exclusive-OR Gate DIP-14 SO-14, EIAJ-14 -55t0 +125 3.0to 18V
MC14071B Quad 2-Input OR Gate DIP-14 SO-14, TSSOP-14, -551t0 +125 3.0t0 18V
EIAJ-14
MC14073B Triple 3-Input AND Gate DIP-14 SO-14, TSSOP-14, -55t0 +125 3.0t0 18V
EIAJ-14
MC14076B Quad D-Type Register w/3-State Out- DIP-24 SO-24 -55t0 +125 3.0t018V
puts
MC14077B Quad 2-Input Exclusive-NOR Gate DIP-14 SO-14, EIAJ-14 -55t0 +125 3.0to 18V
MC14081B Quad 2-Input AND Gate DIP-14 SO-14, TSSOP-14, -551t0 +125 3.0t0 18V
EIAJ-14
MC14082B Dual 4-Input AND Gate DIP-14 SO-14, TSSOP-14, -551t0 +125 3.0t0 18V
EIAJ-14
MC14093B Quad 2-Input Schmitt Trigger NAND DIP-14 SO-14, TSSOP-14, -55to0 +125 3.0t018V
EIAJ-14
MC14094B 8-Stage Shift/Store Register w/3-State DIP-16 SO-16, TSSOP-16, -55t0 +125 3.0t018V
Outputs EIAJ-16
MC14099B 8-Bit Addressable Latch DIP-16 SO-16W -55t0 +125 3.0t0 18V
MC14106B Hex Schmitt Trigger DIP-14 SO-14, TSSOP-14 -55t0 +125 3.0t0 18V
MC14174B Hex D Flip—Flop DIP-16 SO-16, EIAJ-16 -55t0 +125 3.0t0 18V
MC14175B Quad D Flip-Flop DIP-16 SO-16, EIAJ-16 -55t0 +125 3.0t0 18V
MC14490 Hex Contact Bounce Eliminator DIP-16 SO-16W, EIAJ-16 -55t0 +125 3.0t0 18V
MC14503B Hex 3-State Buffer DIP-16 SO-16, EIAJ-16 -551t0 +125 3.0t0 18V
MC14504B TTL or CMOS to CMOS Hex Level Shifter DIP-16 SO-16, TSSOP-16, -55t0 +125 3.0t0 18V
EIAJ-16
MC14511B BCD-to-7 Segment Latch/Decoder/Driv- DIP-16 SO-16, SO-16W, -55t0 +125 3.0t018V
er EIAJ-16
MC14512B 8-Channel Data Selector DIP-16 SO-16, EIAJ-16 -55t0 +125 3.0t0 18V
MC14513B BCD-to-7 Segment Latch/Decoder/Driv- DIP-18 N/A -55t0 +125 3.0t0 18V
er w/Ripple Blanking
MC14514B 4-Bit Transparent Latch/4-to-16 Line De- DIP-24 SO-24W -55to0 +125 3.0t018V
coder (High)
MC14515B 4-Bit Transparent Latch/4-to-16 Line De- DIP-24 SO-24W -55to0 +125 3.0t018V
coder (Low)
MC14516B Presettable Binary Up/Down Counter DIP-16 SO-16, EIAJ-16 -55to0 +125 3.0t018V
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Ordering Suffixes: CP = PDIP, D = SOIC Rail, DR2 = SOIC T & R, DW = SOICW Rail, DOWR2 = SOICW T & R, DT = TSSOP Rail,
DTR2 =TSSOP T & R, F = SOEIAJ Rail, FEL = SOEIAJ T & R, G = Pb-Free
Dual-In-Line Surface Mount Operating
Part Number Description Packages Packages Temperature Voltage
MC14517B Dual 64-Bit Static Shift Register DIP-16 SO-16W -55t0 +125 3.0to 18V
MC14518B Dual BCD Up Counter DIP-16 SO-16W, EIAJ-16 -55t0 +125 3.0to 18V
MC14520B Dual Binary Up Counter DIP-16 SO-16W, EIAJ-16 -55t0 +125 3.0t0 18V
MC14521B 24-Stage Frequency Divider DIP-16 SO-16, EIAJ-16 -55to0 +125 3.0t018V
MC14526B Presettable 4-Bit Binary Down Counter DIP-16 SO-16W, EIAJ-16 -55t0 +125 3.0t0 18V
MC14528B Dual Monostable Multivibrator DIP-16 SO-16, EIAJ-16 -55t0 +125 3.0t0 18V
MC14532B 8-Bit Priority Encoder DIP-16 SO-16, EIAJ-16, -55t0 +125 3.0to 18V
MC14536B Programmable Timer DIP-16 SO-16W, EIAJ-16 -55t0 +125 3.0t0 18V
MC14538B Dual Precision Monostable Multivibrator DIP-16 SO-16, TSSOP-16, -55t0 +125 3.0t018V
EIAJ-16
MC14541B Programmable Oscillator/Timer DIP-16 SO-16, TSSOP-16, -55t0 +125 3.0t018V
EIAJ-16
MC14543B BCD-to-7 Segment Latch/Decoder/Driv- DIP-16 SO-16, EIAJ-16 -55t0 +125 3.0t018V
er for LCD
MC14549B Successive Approximation Register DIP-16 SO-16W -55to0 +125 3.0t018V
MC14551B Quad 2-Channel Analog Multiplexer/De- DIP-16 SO-16, EIAJ-16 -55t0 +125 3.0t0 18V
multiplexer
MC14553B 3-Digit BCD Counter DIP-16 SO-16W -551t0 +125 3.0t0 18V
MC14555B Dual Binary to 1-of-4 Decoder DIP-16 SO-16, EIAJ-16 -55t0 +125 3.0t0 18V
(Active High Outputs)
MC14556B Dual Binary to 1-or-4 Decoder/Demulti- DIP-16 SO-16, EIAJ-16 -55t0 +125 3.0to 18V
plexer
MC14557B 1-to-64 Bit Variable Length Shift Register DIP-16 SO-16W, EIAJ-16 -55to0 +125 3.0t018V
MC14559B Successive Approximation Register DIP-16 SO-16W -55to0 +125 3.0t018V
MC14562B 128-Bit Static Shift Register DIP-14 N/A -55to0 +125 3.0t018V
MC14569B Programmable Dual 4-Bit Binary/BCD DIP-16 SO-16W, -55t0 +125 3.0t018V
Down Converter TSSOP-16
MC14572UB Hex Gate Unbuffered DIP-16 SO-16, EIAJ-16 -55t0 +125 20to 55V
MC14584B Hex Schmitt Trigger DIP-14 SO-14, TSSOP-14, -55t0 +125 20to 55V
EIAJ-14
MC14585B 4-Bit Magnitude Comparator DIP-16 SO-16, EIAJ-16 -55t0 +125 20to 55V
MC14598B 8-Bit Bus—Compatible Addressable Latch DIP-18 N/A -55t0 +125 20to55V
Logic Special Functions
Dual-In-Line Surface Mount Operating
Part Number Description Packages Packages Temperature Voltage
JLC1562 12C Bus I/O Expander DIP-16 EIAJ-16 -40 to +85 42t06.0V
NL7SZ18 2:1 Digital MUX, 3-State Output SC-88 -40 to +85 1.65t055V
NL7SZ19 2:1 Digital MUX SC-88 -40 to +85 1.65t055V
NLSF1174 Hex D Flip—Flop with Clear QFN-16, 3x3mm -55to0 +125 20to6.0V
NLSF2500 Keypad Multiplexer QFN-16, 3x3mm -40to +85 1.5t055V
NLSF3T125 Quad Bus Buffer, TTL Compatible QFN-16, 3x3mm -40to +85 25t055V
NLSF3T126 Quad Bus Buffer, TTL Compatible QFN-16, 3x3mm -40to +85 25t055V
NLSF595 Serial (SPI) Tri-Color LED Driver TSSOP-186, -55to0 +125 20to55V
SOIC-16, QFN-16

http://onsemi.com

143




ON Semiconductor Selector Guide - Logic Devices

High-Speed CMOS Product Designation Definitions

HC vs. HCT

ON Semiconductor’s High-Speed CMOS product
family, intended to give the designer an alternative to
LSTTL. HSCMOS, with the faster speed advantage over
metal-gate CMOS (MC14000 series) and the lower power
consumption advantage over LSTTL, is an optimum
choice for midrange designs. With the availability of
high—-speed CMOS microprocessors and memories, the
ability to design a 100% CMOS system is possible.

HCT devices offer a short—term solution to the TTL/
NMOS-to-CMOS interface problem. To achieve this
interface capability, some CMOS advantages had to be
compromised. These compromises include power
consumption, operating voltage range, and noise
immunity.

In most cases HCT devices are drop—in replacements of
TTL devices with significant advantages over the TTL
devices. However, in some cases, an equivalent HCT
device may not replace a TTL device without some form
of circuit modification.

Designers can use HCT devices to perform logic level
conversions only. In newer designs, the designer wants all
the advantages of a true CMOS system and designs using
only HC devices.

“A” versus “Non-A”

“A” Versus “Non-A” — ON Semiconductor has a
device performance enhancement program for the
High—Speed CMOS family. This is indicated by an “A”
suffix on the device identification. Some of the
characteristics of this “A” enhancement program are
improved design, a better quality process, faster
performing AC propagation delays and enhancements to
various DC characteristics.

The old “Non—-A” process was a 5 micron process that
was modified to run a 3.5 micron family. The new “A”
process is a true 3 micron process and gives better process
control, with improved performance and quality.

Please see the specific device data sheet for “A”
designation parameters.
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Discrete Products Family Tree
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Bipolar Transistors, JFETs, and Diodes

In Brief ...

This section highlights semiconductors that are the
most popular and have a history of high usage for most
applications.

It covers a wide range of Small-Signal semi-
conductors. A large selection of bipolar transistors,
JFETs and diodes are available for surface mount and
insertion assembly technology.

Small-Signal Package Cross-Reference Table

EIAJ IEC JEDEC Other
SOT-23 SST3, Micro3
SMT3. MPAK,
SC-59 SOT-346 Mini3, S-Mini
USM,
SC-70 SOT-323 | S-Minid3 | UMT3, CMPAK
SOT-523,
SC-75, SOT-416 | SS-Mini3, | EMT3, SMPAK
SC-90
SSM
SOT-523,
sc-89 SOT-490 | SS-Minid3 | EMT3, FL/ESM
VMTS3,
3SS-Mini3, VSM,
SOT-723 TSFP-3
sc-74 SOT-457 TSOP6 | SMT6, SC-59-6,
SOT-23-6
SC-74A TSOP5 | SMT5, SC-59-5,
SOT-23-5
sc-8s SOT-363 UMTS, SC-70-6
SC-88A | SOT-353 UMTS, SC-70-5
SOT-563 EMT6, SOT-666
SOT-553 EMT5, SOT-665
SC-77 SOD-123 SMD2
UMD2, URP,
SC-76 SOD-323 USC
EMD2, UFP,
SC-79 SOD-523 SS-Mini2, ESC
SOD-723 VMD2
SOD-923 VMN2
SC-62 SOT-89 MPT3, UPAK
SC-73 SOT-223
SC-43 SOT-54 TO-92 SPT

BOLD denotes an ON Semiconductor package name.

Bipolar Transistors
General-Purpose Transistors . ...............
General-Purpose Multiple Transistors ........
Low Noise and Good hgg Linearity ...........
Darlington Transistors . .....................
High Current Transistors ....................
High Voltage Transistors . ...................
RF Transistors . ........ .. ...,
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Multiple Switching Transistors ...............
Digital Transistors (Bias Resistor Transistors) . .
Dual Digital Transistors
(Bias Resistor Transistors) ...............
Combinational Digital Transistors
(Bias Resistor Transistors) ...............
Low Saturation Voltage Transistors . ..........
Load Switch Transistors ....................
Junctional Field-Effect Transistors — JFETs
Low-Frequency/Low-Noise .................
High-Frequency Amplifiers . .................
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Tuning and Switching Diodes
Abrupt Junction Tuning Diodes ..............
Hyper-Abrupt Junction Tuning Diodes . .......
Schottky Diodes . ...
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General Purpose Signal & Switching Diodes . . .
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Bipolar Transistors
General-Purpose Transistors

IC hFE f NF
NPN PNP Verceo | MA T dB Package
Max | Min | Max |[MHzMin |
BC449 - 100 300 | 50 | 460 100 -
BC449A - 100 300 | 120 | 220 100 -
BC447 - 80 500 | 50 | 460 100 -
MPS8099 MPS8599 80 500 | 100 | 300 150 -
MPSA06 MPSAS56 80 500 | 100 - 100 -
- MPS6729 80 500 [ 50 | 250 - -
BC489 BC490 80 1000 | 60 | 400 20(%// ;)50 0.3/0.5
BC639 BC640 80 500 | 40 | 160 60 05
BC489A BC490A 80 1000 | 100 | 250 100 05
BC489B - 80 1000 | 160 | 400 100 05
BC639-16 BC640-16 80 1000 | 100 | 250 60 05
BC546B BC556B 65 100 | 180 | 450 150 10
BC487B BC488B 60 500 | 160 | 400 - -
MPSA05 MPSA55 60 500 | 100 - 100 -
- MPS2907A 60 600 | 100 | 300 200 -
MPS651 MPS751 60 2000 | 75 - 75 0.5
BC637 BC638 60 500 | 40 | 160 - 05
- 2N5087 50 50 | 250 | 800 40 2.0
BC182 - 50 100 | 120 | 500 | 200 (Typ) 10
BC182A - 50 100 | 120 | 260 200 10 TO_226AA, TO-92
BC182B BC212B 50 100 | 200 | 500 200 10 Case 29-11
BC237 - 45 100 | 120 | 800 150 10
BC237B BC307B 45 100 | 200 | 460 150 10
BC237C BC307C 45 100 | 380 | 800 150 10
BC337 BC327 45 800 | 100 | 630 | 210 (Typ) -
BC337-16 BC327-16 45 800 | 100 | 250 | 260 (Typ) -
BC337-25 BC327-25 45 800 | 160 | 400 | 260 (Typ) -
BC337-40 BC327-40 45 800 | 250 | 630 | 260 (Typ) -
BC550C BC560C 45 100 | 380 | 800 | 250 (Typ) 2.5
BC547A BC557A 45 100 | 120 | 220 150 10
BC547B BC557B 45 100 | 180 | 450 150 10
BC547C BC557C 45 100 | 380 | 800 150 10
MPSA18 - 45 200 | 500 - 100 15
200/150
BC635 - 45 500 | 40 | 250 Tp) -
MPSA20 - 40 100 | 40 | 400 125 -
MPS2222A - 40 600 | 100 | 300 300 -
2N4401 2N4403 40 600 | 100 | 300 200 -
MPS6602 MPS6652 40 1000 | 50 - 100 -
2N3904 2N3906 40 200 | 100 | 300 250 5.0
- MPS4250 40 - 250 | 800 - 2.0
- MPSA70 40 100 | 40 | 400 125 -

Devices listed in bold italic are ON Semiconductor preferred devices.
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Bipolar Transistors
General-Purpose Transistors

ON Semiconductor Selector Guide - Discrete Devices

IC hge f NF
NPN PNP Verceo | MA T dB Package
Max | Min | Max MHz Min Max
BC548B BC556B 30 100 | 200 | 450 | 300 (Typ) 10
BC548C BC558C 30 100 | 420 | 800 300 10
BC549C - 30 100 | 420 | 800 - -
MPS2222 - 30 600 | 100 | 300 250 -
2N5088 - 30 50 | 350 - 50 3.0
2N5089 - 25 50 | 450 - 50 2.0
2N4124 - 25 200 | 120 | 360 300 -
BC239C - 25 100 | 380 | 800 150 4.0
BC338-25 - 25 800 | 160 | 400 150 - TO-226AA, TO-52
MPS4124 - 25 200 | 120 | 360 170 5.0 Case 29-11
- MPS4126 25 200 | 120 | 360 170 4.0
MPS5172 - 25 100 | 100 | 500 - -
MPS6521 MPS6523 25 100 | 300 | 600 - 3.0
BC368 BC369 20 1000 | 60 - 65 05
MPS3646 - 15 300 | 15 - 350 -
- MPS6729 80 500 | 50 | 250 - -
MPSWO06 MPSW56 80 500 | 80 - 50 - ~
MPS6717 - 80 500 [ 50 | 250 100 - //
MPSWO05 MPSW55 60 500 | 60 - 50 250
MPSWO1A MPSW51A 40 1000 | 50 - 50 - TO-226AE (1-WATT)
MPS6727 - 40 1000 | 50 | 250 - - TO-92
MPSWO01 MPSW51 30 1000 | 50 - 50 - Case 29-10
MPS6726 - 30 1000 | 50 | 250 - -

Devices listed in bold italic are ON Semiconductor preferred devices.
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Bipolar Transistors
General-Purpose Transistors

IC hge f NF
NPN PNP Verceo | MA T dB Package
Max | Min | Max MHz Min Max
MMBT5550L - 140 600 | 60 | 250 - -

- BSS63L 100 100 | 30 - 50 -0.25
BSS64L - 80 100 | 20 - 60 0.15
MMBTAO6L MMBTAS56L 80 500 | 100 - 100 -
MMBT8099L - 80 500 | 100 | 300 150 -
BC846AL - 65 100 | 110 | 220 100 10
BC846BL - 65 100 | 200 | 450 100 10

- BC856AL 65 100 | 125 | 250 100 10

- BC856BL 65 100 | 220 | 475 100 10

- MMBT2907AL 60 600 | 100 | 300 200 -
MMBT2484L - 60 50 | 250 - - 3.0
MMBTAO5L - 60 500 | 100 - 100 -

- MMBTAS55L 60 500 | 100 - 50 -
MMBT6428L - 50 200 | 250 - 100 | 3.0 (Typ)

- MMBT5087L 50 50 | 250 - 40 2.0
MMBT6429L - 45 200 | 500 - 100 | 3.0 (Typ)
BC817-16L - 45 500 | 100 | 250 100 -
BC817-25L - 45 500 | 160 | 400 100 -
BC817-40L - 45 500 | 250 | 600 100 -

- BC807-16L 45 500 | 100 | 250 100 -

- BC807-25L 45 500 | 160 | 400 100 -

- BC807-40L 45 500 | 250 | 600 100 -
BC847AL - 45 100 | 110 | 220 100 10
BC847BL - 45 100 | 200 | 450 100 10 .
BC847CL - 45 100 | 420 | 800 100 10 %ﬁ
BC850BL - 45 100 | 200 | 450 100 4.0 TO-236AB, SOT_23
BC850CL - 45 100 | 420 | 800 100 4.0 Case 318-08

- BC857AL 45 100 | 125 | 250 100 10

- BC857BL 45 100 | 220 | 475 100 10

- BC857CL 45 100 | 420 | 800 100 10

- BCW68GL 45 800 | 120 | 400 100 10

- BCW70L 45 100 | 215 | 500 - 10
BCW72L - 45 100 | 200 | 450 300 10

- BCX17L 45 500 | 100 | 600 - -
BCX19L - 45 500 | 100 | 600 - -
MMBT2222AL - 40 600 | 100 | 300 300 4.0
MMBT3904L - 40 200 | 100 | 300 200 5.0

- MMBT3906L 40 200 | 100 | 300 250 4.0
MMBT4401L - 40 600 | 100 | 300 250 -

- MMBT4403L 40 600 | 100 | 300 200 -
MMBT3416LT3 - 40 100 | 75 | 225 - -
MMBTA20L - 40 100 | 40 | 400 125 -

- MMBTA70L 40 100 | 40 | 400 125 -

- BCW30L 32 100 | 215 | 500 - 10
BCW32L - 32 100 | 200 | 450 - 10
BCW65AL - 32 800 | 100 | 250 100 10
BCW65CL - 32 100 | 250 | 630 100 10
BC848AL - 30 100 | 110 | 220 100 10
BC848BL - 30 100 | 200 | 450 100 10
BC848CL - 30 100 | 420 | 800 100 10

Devices listed in bold italic are ON Semiconductor preferred devices.
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Bipolar Transistors
General-Purpose Transistors

Ic hee ; NF
NPN PNP Verceo | MA T dB Package
Max | Min | Max |MHzMin Max
BC849BL - 30 100 | 200 | 450 100 40
BC849CL - 30 100 | 420 | 800 100 4.0
MMBT489L - 30 1000 | 300 | 900 100 -
- MMBT589L 30 1000 | 100 | 300 100 -
- BC858AL 30 100 | 125 | 250 100 10
- BC858BL 30 100 | 220 | 475 100 10
- BC858CL 30 100 | 420 | 800 100 10
- BC859BL 30 100 | 220 | 475 100 4.0
- BC859CL 30 100 | 420 | 800 100 4.0 .
MMBT5088L - 30 50 | 300 | 900 5 3.0 %ﬁ
MMBT2222L - 30 600 | 100 | 300 250 4.0 TO-236AB, SOT-23
MMBT6521L - 25 100 | 300 | 600 - - Case 318-08
MMBT5089L - 25 50 | 400 | 1200 50 2.0
MMBT4124L - 25 200 | 120 | 360 300 5.0
BC818-40L - 25 500 | 250 | 600 100 -
- BCX18L 25 500 | 100 | 600 - -
- MMBT4126L 25 200 | 120 | 300 250 4.0
- BC808-25L 25 500 | 160 | 400 100 -
- BC808-40L 25 500 | 250 | 600 100 -
BCW33L - 20 100 | 420 | 800 - 10
MSD6071-R - 50 100 | 210 | 340 - -
MSD602-R - 50 500 | 120 | 240 - -
MSC2712G - 50 100 | 200 | 400 - -
- 2SA1162G 50 150 | 200 | 400 90 -
- 2SA1162Y 50 150 | 120 | 240 80 - %
- MSA1162G 50 100 | 200 | 400 - -
MSC2712Y - 50 100 | 120 | 240 - - SC-59
Case 318D-04
- MSA1162Y 50 100 | 120 | 240 - -
- MSB710-R 50 500 | 120 | 240 - -
- MSB709-R 45 100 | 210 | 340 - -
MSD1328-R - 20 500 | 200 | 350 - -
MSD1328-S - 20 500 | 300 | 500 - -

Devices listed in bold italic are ON Semiconductor preferred devices.
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Bipolar Transistors
General-Purpose Transistors

Ic hre p NF
NPN PNP Verceo | MA T dB Package
Max | Min | Max MHz Min Max
MMBTA06W MMBTA56W 80 500 | 100 - 100 -
BC846AW - 65 100 | 110 | 220 100 10
BC846BW - 65 100 | 200 | 450 100 10
- BC856BW 65 100 | 220 | 475 100 10
- MMBT2907AW 60 600 | 100 - 200 -
MSD1819A-R - 50 100 | 210 | 340 - -
2SC4081R 2SA1576AR 50 100 | 180 | 390 - -
BC847AW - 45 100 | 110 | 220 100 10
BC847BW - 45 100 | 200 | 450 100 10
BC847CW - 45 100 | 420 | 800 100 4.0
- BC857BW 45 100 | 220 | 475 100 10
- BC857CW 45 100 | 420 | 800 100 10 %ﬁ
- MSB1218A-R 45 100 | 210 | 340 - -
MMBT4401W - 40 600 | 100 | 300 250 - SC-70,S0T-323
Case 419-04
- MMBT4403W 40 600 | 100 | 300 200 -
MMBT2222AW - 40 600 | 100 | 300 300 4.0
MMBT3904W - 40 200 | 100 | 300 300 5.0
- MMBT3906W 40 200 | 100 | 300 250 4.0
BC848AW - 30 100 | 110 | 220 100 10
BC848BW - 30 100 | 200 | 450 100 10
BC848CW - 30 100 | 420 | 800 100 4.0
- BC858AW 30 100 | 110 | 220 100 10
- BC858BW 30 100 | 200 | 450 100 10
MSC3930-B - 20 30 70 | 140 150 -
25C4617 - 50 100 | 120 | 560 | 180 (Typ) -
- 25A1774 50 100 | 120 | 560 | 140 (Typ) -
BC847BT - 45 100 | 200 | 450 100 10 @
BC847CT - 45 100 | 420 | 800 100 4.0
- BC857BT 45 100 | 220 | 475 100 10 SOT-416, SC-75, SC-90
MMBT3904T - 40 200 | 100 | 300 300 5.0 Case 463-01
- MMBT3906T 40 200 | 100 | 300 250 4.0
MMBT2222AT - 40 600 | 100 | 300 300 4.0
- 2SA2029BM3 50 100 | 120 | 560 | 140 (Typ) -
- BC856BM3 45 100 | 220 | 475 100 10
- MMBT2907AM3 60 600 | 100 - 200 -
BC846BM3 - 65 100 | 200 | 450 100 10 @
2SC5658BM3 - 50 100 | 120 | 560 |180 (Typ) - SOT_723
BC847BM3 - 45 100 | 200 | 450 100 10 Case 631AA—01
BC847CM3 - 45 100 | 420 | 800 100 10
- - 40 600 | 100 | 300 300 4.0

Devices listed in bold italic are ON Semiconductor preferred devices.
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Bipolar Transistors
General-Purpose Transistors

IC hFE f NF
NPN PNP Verceo | MA T dB Package
Max | Min | Max MHz Min Max
BCP56 BCP53 80 1000 | 40 | 250 | 50 (Typ) -
BCP56-10 BCP53-10 80 1000 | 63 | 160 | 50 (Typ) -
BCP56-16 BCP53-16 80 1000 | 100 | 250 | 50 (Typ) - @
- PZT2907A 60 600 | 100 | 300 200 - SOT223
PZT651 PZT751 60 2000 | 75 - 75 - Case 318E-04
PZT2222A - 40 600 | 100 | 300 300 -
BCP68 BCP69 25 1000 | 85 | 375 | 60 (1yp) -
&
MMBT2132 MMBT2131 30 700 | 150 - - -
S0-74
Case 318F-05
- MBT35200M 35 2000 | 100 | 400 100 -
&
- MMBT6589 30 1000 | 100 | 300 100 -
TSOP-6 SINGLE
NST489AM - 30 3000 | 300 | 900 200 - Case 318G-02
fg@l
N
- NSL12AW 12 2000 | 100 | 300 100 -
SC-88, SOT-363
Case 419B-02

Devices listed in bold italic are ON Semiconductor preferred devices.
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Bipolar Transistors

General-Purpose Multiple Transistors

) Ic hee fr NF
Device Type Vierceo | MmA - MHz Min dB Package
Max Min Max Max
BC846BDW1 Dual NPN 65 100 200 450 100 10
BC856BDW1 Dual PNP 65 100 220 475 100 10
BC846BPDW1 Dual Complementary 65 100 200 475 100 10
BC847BDW1 Dual NPN 45 100 200 290 100 10
BC847CDW1 Dual NPN 45 100 420 520 100 4.0
BC857BDW1 Dual PNP 45 100 220 290 100 10
BC857CDW1 Dual PNP 45 100 420 520 100 10
BC847BPDW1 Dual Complementary 45 100 200 290 100 10 iﬁ@!ﬁ
MBT3904DW1 Dual NPN 40 200 100 300 300 5.0
MBT3906DW1 Dual PNP 40 | 200 | 100 | 300 | 250 4.0 SC88, SoT3%
MBT3946DW1 Dual Complementary 40 200 100 300 250 5.0/4.0
MBT2222ADW1 Dual NPN 40 600 100 300 300 4.0
MBT6429DW1 45 200 500 | 1250 100 -
UMZ1N 50 200 200 400 | 114 (Typ) -
BC848CDW1 Dual NPN 30 100 420 250 100 4.0
BC858CDW1 Dual PNP 30 100 420 520 100 10
BC848CPDW1 Dual Complementary 30 100 420 520 100 4.0/10
BC847CDXV6 NPN 45 100 420 520 100 -
EMDXV6 60 100 120 560 | 140 (Typ) -
EMT2DXV6 60 100 120 560 | 140 (Typ) -
EMX1DXV6 50 100 120 560 | 180 (Typ) -
EMX2DXV6 50 100 120 560 | 180 (Typ) - 0
EMZ1DXV6 60 100 120 560 | 140 (Typ) - \é
BC847BPDXV6 Complementary 45 100 200 290 100 - SOT_563
NST3904DXV6 NPN 40 200 100 300 300 - Case 463A-01
NST3906DXV6 PNP 40 200 100 300 250 -
NST3946DXV6 Complementary 40 200 100 300 250 -
BC848CDXV6 NPN 30 100 420 250 100 -
BC858CDXV6 PNP 30 100 420 520 100 -
| &
HN1BO1FDW1 Complimentary 50 200 200 400 - -
S0-74
Case 318F-05

Devices listed in bold italic are ON Semiconductor preferred devices.

1. Devices in bold, samples starting Oct. 2002, production starting Dec. 2002.
2. Remainder of devices, 4 to 8 weeks after receipt of request based on note 1 timetable.
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Low Noise and Good hgg Linearity
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NPN PNP v I?A re fr aB Pack
eRcee | e | Min | Max |MHzMin | ackege
- 2N5087 50 50 250 | 800 40 2.0
BC550C BC560C 45 100 | 380 | 800 | 250 (Typ) 25
MPSA18 - 45 200 | 500 - 100 15
2N5088 - 30 50 350 - 50 3.0 TO-226AA, TO_82
2N5089 - 25 50 450 - 50 2.0 Case 29-11
MPS6521 MPS6523 25 100 | 300 | 600 - 3.0 (Note 1)
MMBT2484L - 60 50 250 - - 3.0
MMBT6428L - 50 200 | 250 - 100 3.0 (Typ) N
- MMBT5087L 50 50 250 - 40 2.0 %ﬁ
MMBT6429L - 45 200 | 500 - 100 3.0 (Typ) TO-236AB, SOT-23
MMBT5088L - 30 50 300 | 900 5 3.0 Case 318-08
MMBT5089L - 25 50 400 - 50 2.0
Devices listed in bold italic are ON Semiconductor preferred devices.
1. Ng: Noise Figure at Rg = 2.0 kQ, Ig = 200 pA, Vgg = 5.0 Volts. f = 30 Hz to 15 kHz.
Darlington Transistors
Ic hee fr NF
NPN PNP V(BR)CEO mA . dB Package
Max Min Max MHz Min Max
MPSW45A - 50 1000 | 25K 150K 100 15 N
MPS6725 - 50 1000 | 4000 | 40000 - - //
MPSW45 - 40 1000 | 25K 150K 100 15
MPS6724 - 40 1000 | 4000 | 40000 - - TO-226AE (1-WATT)
- MPSW63 30 500 10K - 125 1.5 TO-92
MPSW13 - 30 1000 | 10K - 125 15 Case 29-10
MPSA29 - 100 500 10K - 125 1.5
BC372 - 100 1000 | 10K 160K 100 1.1
BC373 - 80 1000 | 10K 160K 100 1.1
MPSA27 MPSA77 60 500 10K - - 15
BC618 - 55 1000 | 10K 50K 150 1.1
- MPSA75 40 500 10K - - 15
2N6427 - 40 500 20K 200K - 15 TO_226AA. TO_62
2N6426 - 40 500 30K 300K 125 15 Case 20-11
MPSA14 MPSA64 30 500 20K - 125 15
MPSA13 MPSA63 30 500 10K - 125 15
BC517 - 30 1000 | 30K - 200 (Typ) 1.0
MMBT6427L - 40 500 | 20000 | 200000 - 10 ‘
MMBTA14L MMBTA64L 30 300 20K - 125 - %;
MMBTA13L - 30 300 | 10000 - 125 - TO-236AB, SOT-23
- MMBTA63L 30 500 | 10000 - 125 - Case 318-08
BSP52 - 80 1000 | 2000 - - - w
SOT-223
Case 318E-04

Devices listed in bold italic are ON Semiconductor preferred devices.
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Bipolar Transistors
High Current Transistors (= 500 mA)

NPN PNP v I?A re fr aB Pack
ackage
(BR)CEO I\Tax Min | Max |MHzMin [ o= g
BC489 BC490 80 1000 | 60 400 20(%// ;)50 0.3/0.5
BC639 BC640 80 500 40 160 60 0.5
BC489A BC490A 80 1000 | 100 | 250 100 0.5
BC489B - 80 1000 | 160 | 400 100 0.5
BC639-16 BC640-16 80 1000 | 100 | 250 60 0.5
BC447 - 80 500 50 460 100 -
MPS8099 MPS8599 80 500 | 100 | 300 150 -
MPSAO06 MPSA56 80 500 | 100 - 100 -
- MPS6729 80 500 50 250 - -
MPS651 MPS751 60 2000 | 75 - 75 0.5
BC637 BC638 60 500 40 160 - 0.5
BC487 - 60 500 60 400 - -
BC487B BC488B 60 500 | 160 | 400 - -
MPSA05 MPSAS55 60 500 | 100 - 100 -
MPS8098 - 60 500 | 100 | 300 150 -
- MPS2907A 60 600 | 100 | 300 200 -
- P2N2907A 60 600 | 100 | 300 200 -
- PN2907A 60 600 | 100 | 300 200 -
BC635 - 45 500 40 250 | 200/150 -
(Typ) TO-226AA, TO-92
BC337 BC327 45 800 | 100 | 630 | 210 (Typ) - Case 29-11
BC337-16 BC327-16 45 800 | 100 | 250 | 260 (Typ) -
BC337-25 BC327-25 45 800 | 160 | 400 | 260 (Typ) -
BC337-40 BC327-40 45 800 | 250 | 630 | 260 (Typ) -
MPS650 MPS750 40 2000 | 40 - 75 -
MPS2222A - 40 600 | 100 | 300 300 -
2N4401 2N4403 40 600 | 100 | 300 200 -
P2N2222A - 40 600 | 100 | 300 300 -
PN2222A - 40 600 | 100 | 300 300 -
MPS6602 MPS6652 40 1000 | 50 - 100 -
PN2222 - 30 600 | 100 | 300 250 -
MPS2222 - 30 600 | 100 | 300 250 -
BC338-25 - 25 800 | 160 | 400 150 -
MPS6560 - 25 500 50 200 60 -
MPS6601 - 25 1000 | 50 - 100 -
- MPS3638A 25 500 20 - 150 -
BC368 BC369 20 1000 | 60 - 65 0.5
- MPS6729 80 500 50 250 - -
MPSWO06 MPSW56 80 500 80 - 50 -
MPS6717 - 80 500 50 250 100 - /7
MPSWO05 MPSW55 60 500 60 - 50 250
MPSWO1A MPSW51A 40 1000 | 50 - 50 - TO-226AE (1-WATT)
MPS6727 - 40 1000 | 50 250 - - TO-92
MPSWO01 MPSW51 30 1000 | 50 - 50 - Case 29-10
MPS6726 - 30 1000 | 50 250 - -

Devices listed in bold italic are ON Semiconductor preferred devices.
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High Current Transistors (= 500 mA)
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NPN PNP < e fr aB Pack
Viericeo n7|1£( Min | Max | MHzMin | oo ackage
MMBT5550L = 120 600 | 60 | 250 = =
MMBTAO6L MMBTAS56L 80 500 | 100 | - 100 -
MMBT8099L - 80 500 | 100 | 300 | 150 -
- MMBT2907AL 60 600 | 100 | 300 | =200 -
MMBTAO5L - 60 500 | 100 | - 100 -
- MMBTAS5L 60 500 | 100 | - 50 -
- BCW68GL 45 8o | 120 | 400 | 100 10
BCW66GL - 45 goo | 160 | 400 | 100 10 N}f
- BCX17L 45 500 100 600 - - TO-236AB, SOT-23
BCX19L - 45 500 | 100 | 600 - - Case 318-08
MMBT2222AL - 40 600 | 100 | 300 | 300 4.0
MMBT4401L - 40 600 | 100 | 300 | 250 -
- MMBT4403L 40 600 | 100 | 300 | =200 -
BCW65AL - 32 goo | 100 | 250 | 100 10
MMBT2222L - 30 600 | 100 | 300 | 250 4.0
- BCX18L 25 500 | 100 | 600 - -
BCP56 BCP53 80 000 | 40 | 250 | 50 (Typ) =
BCP56-10 BCP53-10 80 1000 | 63 | 160 | 50 (yp) -
BCP56-16 BCP53-16 80 1000 | 100 | 250 | 50 (Typ) - >
- PZT2907A 60 600 | 100 | 300 | =200 - Sor.223
PZT651 PZT751 60 2000 | 75 | - 75 - Cace 318504
PZT2222A - 40 600 | 100 | 300 | 300 -
BCPé68 BCP69 25 1000 | 85 | 375 | 60 (myp) -
&
MMBT2222AT - 40 600 | 100 | 300 | 300 4.0 SOT_416, SC-75,
SC-90
Case 463-01
- MMBT2907AW 60 600 | 100 | - 200 - %ﬁ
MMBT2222AW - 40 600 | 100 | 300 | 300 4.0
SC-70, SOT-323
- MSB92ASW 300 500 | 120 | 200 50 - Case 419-04

Devices listed in bold italic are ON Semiconductor preferred devices.
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Bipolar Transistors

High Voltage Transistors (> 100 V)

Ic hee fr NF
NPN PNP V(BR)CEO mA . dB Package
Max Min Max MHz Min Max
Z BF493S 350 500 | 40 Z 50 20
MPSWa42 - 300 500 | 40 - 50 0.5
- MPSW92 300 500 | 25 - 50 0.5
BF393 - 300 500 | 40 - 50 - TO-226AE (1-WATT)
2N5551 - 160 600 | 80 | 250 100 8.0 TO-92
- 2N5401 150 600 | 60 | 240 100 8.0 Case 29-10
BDCO1DRL1 - 100 1500 | 40 | 400 50
MPSA44 Z 200 300 | 50 | 200 Z Z
2N6517 2N6520 350 500 | 30 | 200 40 -
MPSA42 - 300 500 | 40 - 50 0.5
- MPSA92 300 500 | 40 - 50 0.5
BF420ZL1 BF421ZL1 300 500 | 50 - 60 -
BF422 BF423 250 500 | 50 - 60 -
MPSA43 - 200 500 | 40 - 50 - TO-226AA, TO-02
- MPSA93 200 500 | 25 - 50 - Case 29-11
2N5550 - 160 600 | 80 - 100 0.15
- 2N5400 120 500 | 40 | 180 100 -
2N6515 - 250 500 | 50 | 300 40 0.3
MMBT6517L Z 350 500 | 15 Z 20 Z
- MMBT6520L 350 500 | 15 - 40 -
MMBTA42L - 300 500 | 40 - 50 -
- MMBTA92L 30 | 500 | 25 | - 50 - %?,
- MMBTA93L 200 500 | 25 - 50 - o
MMBTA43L - 200 500 | 40 - 50 - TO-236AB, SOT-23
Case 318-08
MMBT5551L - 160 600 | 80 | 250 - -
- MMBT5401L 150 500 | 50 - 100 8.0
MMBT5550L - 140 600 | 60 | 250 - -
PZTA96S - 450 500 | 50 | 150 - -
BSP19A - 350 1000 | 40 - 70 -
PZTA42 PZTA92 300 500 | 40 - 50 - >
- PZTA96S 450 500 | 50 | 150 - - SoT-223
Case 318E-04
- BSP16 300 1000 | 30 | 120 15 -
BF720 BF721 250 100 | 50 - 60 -
MSD42w _ 300 150 | 40 _ _ _
- MsB92wW 300 500 | 25 - 50 - %%
- MSB92AW 300 500 | 120 | 200 50 - SC-70, SOT_323
- MSB92ASW 300 500 | 120 | 200 50 - Case 419-04

Devices listed in bold italic are ON Semiconductor preferred devices.
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Bipolar Transistors

RF Transistors
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lc hre fr Ca
NPN PNP V@R)cEo |C|1£< T2 Wiz Min oF M';X Package
MPSH10 - 25 - 60 - 650 Cpg = 0.65
BF959 - 20 100 | 40 - 600 Cre = 0.65
(Typ)
MPSH17 - 15 - 25 250 800 Ccg=0.9
MPS918 - 15 50 20 - 600 Cogo = 1.7 0-226AA. TO_02
MPS5179 - 12 50 25 250 900 Cce=1.0 Case 26-11
MPS3563 - 12 50 20 200 600 Cogo = 1.7
MMBTH10L - 25 - 60 - 650 Ccg=0.7 .
MMBTH10-4L - 25 - 120 | 240 800 Ccg=07 %;
MMBT918L - 15 50 20 - 600 Cogo = 1.7 TO-236AB, SOT-23
BSV52L - 12 100 | 40 120 400 - Case 318-08
MSD2714A - 25 - 90 180 650 Ccg=0.7 %
é
MSC2295-B - 20 30 70 140 150 Cre=15
SC-59
MSC2295-C - 20 30 110 | 220 150 Cre=15 Case 318D-04
Cop = 1.2 pF %ﬁ
NSF2250W - 15 50 120 | 250 2000 | Cpgg=0.45pF
(Typ) SC-70, SOT-323
Case 419-04
Devices listed in bold italic are ON Semiconductor preferred devices.
Switching Transistors
Ic hee fr T
NPN PNP V(sRycEo |C|1£< T e | Mtz Min | ns °Mffax Package
- P2N2907A 60 600 | 100 | 300 200 110
- MPS2907A 60 600 | 100 | 300 200 110
2N4401 2N4403 40 600 | 100 | 300 200 -
2N3904 2N3906 40 200 | 100 | 300 250 300
P2N2222A - 40 600 | 100 | 300 300 285
MPS2222A - 40 600 | 100 | 300 300 285
- MPS3638A 25 500 | 100 - 150 - TO-226AA, TO-92
MPS3646 - 15 300 30 120 350 28 Case 29-11
MPS2369 - 15 200 | 40 120 - 18
MPS2369A - 15 200 | 40 120 - 18
- MMBT2907AL 60 600 | 100 | 300 200 100
MMBT2222AL - 40 600 | 100 | 300 300 285
MMBT3904L - 40 200 | 100 | 300 300 250 N
- MMBT3906L 40 200 | 100 | 300 250 300 %ﬁ
MMBT4401L - 40 600 | 100 | 300 250 255 TO-236AB, SOT-23
- MMBT4403L 40 600 | 100 | 300 200 255 Case 318-08
MMBT2369L - 15 200 | 40 120 - 18
MMBT2369AL - 15 200 | 40 120 - 18

Devices listed in bold italic are ON Semiconductor preferred devices.
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Bipolar Transistors
Switching Transistors

IC hFE fT TOff P Kk
NPN PNP Vv mA ackage
BRCEC 1 ax | Min | Max | MHz Min | ns Max 9
- MMBT2907AW 60 600 100 300 200 100
MMBT3904W - 40 200 100 300 300 250 %ﬁ
- MMBT3906W 40 200 100 300 250 300
MMBT2222AW - 40 600 100 300 300 285 SC-70. SOT-323
MMBT4401W - 40 600 100 300 250 255 Case 419-04
- MMBT4403W 40 600 100 300 200 255
MMBT3904T - 40 200 100 300 300 250 ﬁ
- MMBT3906T 40 200 | 100 | 300 250 300 SOT-416, SC-75,
SC-90
MMBT2222AT - 40 600 | 100 | 300 300 285 Case 463-01
Devices listed in bold italic are ON Semiconductor preferred devices.
Multiple Switching Transistors
Ic hee f
. - T
Device Type ' mA o Package
yp (BR)CEO Mo Vin Max_| MHz Min | ns Max g
MBT3904DW1 Dual NPN 40 200 100 300 300 250 @
MBT3906DW1 Dual PNP 40 200 100 300 250 300 5@@
MBT3946DW1 Dual Complementary 40 200 100 300 250 250/300 SC-88, SOT-363
MBT2222ADW1 | Dual NPN 40 600 | 100 | 300 300 285 Case 419B-02
HN1B0O1FDWA1 Dual Complementary 50 200 200 400 - -
SC-74
Case 318F-05

Devices listed in bold italic are ON Semiconductor preferred devices.
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Digital Transistors (Bias Resistor Transistors) (OlCJT)
These devices include bias resistors on the semiconductor chip with the transistor. (IIIB\I) O~ MA—
See the BRT diagram for orientation of resistors. 3 .
(GND)
le hre R1 R2
NPN PNP V(BR)CEO mA Mi o o Package
Max in
MUN2211 MUN2111 50 100 35 10K 10K
MUN2212 MUN2112 50 100 60 22K 22K
MUN2213 MUN2113 50 100 80 47K 47K
MUN2214 MUN2114 50 100 80 10K 47K
MUN2215 MUN2115 50 100 160 10K )
MUN2216 MUN2116 50 100 160 47K )
MUN2230 MUN2130 50 100 3.0 1.0K 1.0K
MUN2231 MUN2131 50 100 8.0 2.2K 2.2K %
MUN2232 MUN2132 50 100 15 47K 4.7K SC-59
MUN2233 MUN2133 50 100 80 47K 47K Case 318D-04
MUN2234 MUN2134 50 100 80 22K 47K
MUN2236 MUN2136 50 100 80 100K 100K
MUN2237 MUN2137 50 100 80 47K 22K
MUN2240 - 50 100 160 47K )
MUN2241 - 50 100 160 100K )
DTC144T - 50 100 160 47K )
MMUN2211L MMUN2111L 50 100 35 10K 10K
MMUN2212L MMUN2112L 50 100 60 22K 22K
MMUN2213L MMUN2113L 50 100 80 47K 47K
MMUN2214L MMUN2114L 50 100 80 10K 47K
MMUN2215L MMUN2115L 50 100 160 10K )
MMUN2216L MMUN2116L 50 100 160 47K ) %,
MMUN2230L MMUN2130L 50 100 3.0 1.0K 1.0K
MMUN2231L MMUN2131L 50 100 | 80 2.2K 2.2K TO236A8, SoT-28
MMUN2232L MMUN2132L 50 100 15 47K 4.7K
MMUN2233L MMUN2133L 50 100 80 47K 47K
MMUN2234L MMUN2134L 50 100 80 22K 47K
MMUN2238L - 50 100 160 2.2K )
MMUN2241L - 50 100 160 100K )
MUN5211 MUN5111 50 100 35 10K 10K
MUN5212 MUN5112 50 100 60 22K 22K
MUN5213 MUN5113 50 100 80 47K 47K
MUN5214 MUN5114 50 100 80 10K 47K
MUN5215 MUN5115 50 100 160 10K )
MUN5216 MUN5116 50 100 160 47K ) %ﬁ
MUN5230 MUN5130 50 100 3.0 1.0K 1.0K
MUN5231 MUN5131 50 100 | 8.0 2.2K 2.2K $C_70, SOT-323
MUN5232 MUN5132 50 100 15 47K 4.7K Case 419-04
MUN5233 MUN5133 50 100 80 47K 47K
MUN5234 MUN5134 50 100 80 22K 47K
MUN5235 MUN5135 50 100 80 2.2K 47K
MUN5236 - 50 100 80 100K 100K
MUN5237 MUN5137 50 100 80 47K 22K

Devices listed in bold italic are ON Semiconductor preferred devices.
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Bipolar Transistors

Digital Transistors (Bias Resistor Transistors) (OLCJT)
These devices include bias resistors on the semiconductor chip with the transistor. (IIIB\I) o—m—
See the BRT diagram for orientation of resistors. R2 3 .
(GND)
le hee R1 R2
NPN PNP V(BFI)CEO mA . Package

Max Min Q Q
DTC114EE DTA114EE 50 100 35 10K 10K
DTC124EE DTA124EE 50 100 60 22K 22K
DTC144EE DTA144EE 50 100 80 47K 47K
DTC114YE DTA114YE 50 100 80 10K 47K

DTC114TE DTA114TE 50 100 160 10K )

DTC143TE DTA143TE 50 100 160 4.7K oo @
DTC123EE DTA123EE 50 100 8.0 2.2K 2.2K SOT-416, SC-75,
DTC143EE DTA143EE 50 100 15 4.7K 4.7K $C-90
DTC143ZE DTA143ZE 50 100 | 80 4.7K 4.7K Case 463-01

DTC124XE - 50 100 80 22K 47K
DTC123JE DTA123JE 50 100 80 2.2K 47K
DTC115EE DTA115EE 50 100 80 100K 100K
- DTA144WE 50 100 80 47K 22K
DTC114EM3 DTA114EM3 50 100 35 10K 10K
DTC124EM3 DTA124EM3 50 100 60 22K 22K
DTC144EM3 DTA144EM3 50 100 80 47K 47K
DTC114YM3 DTA114YM3 50 100 80 10K 47K

DTC114TM3 DTA114TM3 50 100 160 10K )

DTC143TM3 DTA143TM3 50 100 160 4.7K oo
DTC123EM3 DTA123EM3 50 100 8.0 2.2K 2.2K
DTC143EM3 DTA143EM3 50 100 15 4.7K 4.7K

DTC143ZM3 DTA143ZM3 50 100 80 4.7K 4.7K SOT-723
DTC124XM3 DTA124XM3 50 100 | 80 22K 47K Case 631AA-01

DTC123JM3 DTA123JM3 50 100 80 2.2K 47K
DTC115EM3 DTA115EM3 50 100 80 100K 100K
DTC144WM3 DTA144WM3 50 100 80 47K 22K

DTC144TM3 DTA144TM3 50 100 160 47K oo

Devices listed in bold italic are ON Semiconductor preferred devices.
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Dual Digital Transistors (Bias Resistor Transistors) (OlCJT)
These devices include bias resistors on the semiconductor chip with the transistor. (IIIB\I) o—m—
See the BRT diagram for orientation of resistors. R2 S .
(GND)
le hre Ri R2
NPN PNP V(BR)CEO mA Mi o o Package
Max in
MUN5211DW1 MUN5111DW1 50 100 35 10K 10K
MUN5212DW1 MUN5112DW1 50 100 60 22K 22K
MUN5213DW1 MUN5113DW1 50 100 80 47K 47K
MUNS5214DW1 MUN5114DW1 50 100 80 10K 47K
MUNS5215DW1 MUN5115DW1 50 100 160 10K )
MUN5216DW1 MUN5116DW1 50 100 160 4.7K ) %ﬁ,
MUN5230DW1 MUN5130DW1 50 100 3.0 1.0K 1.0K
MUN5231DW1 MUN5131DW1 50 100 | 8.0 2.2K 2.2K SC-SBD,lfa?ST-%?'
MUN5232DW1 MUN5132DW1 50 100 | 15 47K 47K Case 419802
MUN5233DW1 MUN5133DW1 50 100 80 4.7K 47K
MUN5234DW1 MUN5134DW1 50 100 80 22K 47K
MUN5235DW1 MUN5135DW1 50 100 80 2.2K 47K
MUN5236DW1 - 50 100 80 100K 100K
MUN5237DW1 MUN5137DW1 50 100 80 47K 22K
NSBC114EDXV6 NSBA114EDXV6 50 100 35 10K 10K
NSBC124EDXV6 NSBA124EDXV6 50 100 60 22K 22K
NSBC144EDXV6 NSBA144EDXV6 50 100 80 47K 47K
NSBC114YDXV6 NSBA114YDXV6 50 100 80 10K 10K
NSBC114TDXV6 NSBA114TDXV6 50 100 160 10K - 0
NSBC143TDXV6 NSBA143TDXV6 50 100 160 4.7K - \ﬁ
- NSBA113EDXV6 50 100 3.0 1.0K 1.0K
NSBC123EDXV6 NSBA123EDXV6 50 100 | 80 2.2K 2.2K ng;f:“
NSBC143EDXV6 NSBA143EDXV6 50 100 | 15 4.7K 4.7K Case 463A-01
NSBC143ZDXV6 NSBA143ZDXV6 50 100 80 4.7K 4.7K
NSBC124XDXV6 - 50 100 80 22K 47K
NSBC123JDXV6 NSBA123JDXV6 50 100 80 2.2K 47K
NSBC115EDXV6 NSBA115EDXV6 50 100 80 100K 100K
IMH20TR1 - 15 600 100 2.2K -
sC-74
Case 318F-05

Devices listed in bold italic are ON Semiconductor preferred devices.

1. Devices in bold, samples starting Oct. 2002, production starting Dec. 2002.
2. Remainder of devices, 4 to 8 weeks after receipt of request based on note 1 timetable.
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Bipolar Transistors

Combinational Digital Transistors (Bias Resistor Transistors) (OlCJT)
These devices include bias resistors on the semiconductor chip with the transistor. (IIIB\I) o—m—
See the BRT diagram for orientation of resistors. R2 S .
(GND)
lc | hee
Device Type V(BR)CEO mA i Q1 Q2 Package
Max Min
MUN5311DW1 50 100 35 MUN5211 MUN5111
MUN5312DW1 50 100 60 MUN5212 MUN5112
MUN5313DW1 50 100 80 MUN5213 MUN5113
MUN5314DW1 50 100 80 MUN5214 MUN5114
MUN5315DW1 50 100 160 MUN5215 MUN5115 %
MUN5316DW1 Dual Complementary 50 100 160 MUN5216 MUN5116
MUN5330DW1 50 100 | 3.0 | MUN5230 | MUN5130 SC-88, SOT-363
MUN5331DW1 50 100 8.0 MUN5231 MUN5131 Case 419B-02
MUN5332DW1 50 100 15 MUN5232 MUN5132
MUN5333DW1 50 100 80 MUN5233 MUN5133
MUN5334DW1 50 100 80 MUN5234 MUN5134
MUN5335DW1 50 100 80 MUN5235 MUN5135
UMA4N Dual Common Emitter 50 100 160 10K/10K 10K/10K &
UMC2N Dual Common Base Collector 50 100 60 10K/10K 10K/10K ﬁ@@
UMC3N Dual Common Base Collector 50 100 35 4.7K/10K 47K/47K SC-88A, SOT-353
UMC5N Dual Common Base Collector 50 100 20 47K/e0 47K/ SC70-5
NSB1706DMW5 Dual Common Emitter 50 100 80 4.7K/4TK 4.7K/47K Case 419A-02
EMABDXV5 Dual Common Emitter 50 100 160 47K 47K
EMC2DXV5 Dual Common Base Collector 50 100 80 22K/22K 22K/22K
EMC3DXV5 Dual Common Base Collector 50 100 35 10K/10K 10K/10K
EMC4DXV5 Dual Common Base Collector 50 100 80 10K/47K 4.7K/47K 0
EMC5DXV5 Dual Common Base Collector 50 100 35 4.7K/10K 4.7K/47K \&
EMG2DXV5 Pual Gommon Base, 50 | 100 | 80 | 47KM47K | 4.7K/47K SOT-553
ommon Emitter Case 463B-01
EMGS5DXV5 D?Ag;@;";;ﬁtaesre 50 100 | 80 | 10K/47K 10K/47K
NSB1010XV5 Dual Common Base Collector 50 100 - 4.7K/4.7K 10K/10K
EMD4DXV6 Dual Complementary 50 100 80 10K/47K 47K/47K %
NSB1011XV6 Dual 50 100 - 2.2K/47K 10K/10K SOT-563
Case 463A-01

Devices listed in bold italic are ON Semiconductor preferred devices.

1. Devices in bold, samples starting Oct. 2002, production starting Dec. 2002.
2. Remainder of devices, 4 to 8 weeks after receipt of request based on note 1 timetable.
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Bipolar Transistors

- . 3 2 1
Complex Digital Transistors © @ «

These devices include bias resistors on the semiconductor chip with the transistor. Q Ry Qs
See the BRT diagram for orientation of resistors.
Ro
(4) () (6)
Switching Transistor
- Digital Transistor
. 1 FE
Device V(BR)CEO (m(i\ ) - - Package
V] Mi M FE 1 R2
Max n ax Min Q Q
EMF5XV6 12 500 270 680 80 47K 47K \0!
EMF18XV6 60 100 120 560 80 47K 47K
SOT-563
EMF23XV6 60 100 120 560 35 10K 10K Case 463A-01

Devices listed in bold italic are ON Semiconductor preferred devices.

1. Devices in bold, samples starting Oct. 2002, production starting Dec. 2002.
2. Remainder of devices, 4 to 8 weeks after receipt of request based on note 1 timetable.
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Bipolar Transistors
Low Saturation Voltage Transistors

hee @

|c DC |c Peak f VCE(sat)
NPN PNP Verceo | A A 1.0A t | @1.0A Package
Max Max Mi MHz Min Max
in Max
NSS40201L - 0 2 Z 200 | 500 150 0.060
- NSS40200L 40 2 4 200 | 500 150 0.090
NSS30101L 30 1 2 100 | 500 100 0.200 &,
- NSS30100L 30 1 2 100 | 500 100 0.300 7
NSS20201L - 20 2 4 200 | 500 150 0.050 nggeg&
- NSS20200L 20 2 4 200 | 500 150 0.080 Cave 316-08
NSS12201L - 12 2 4 200 | 500 150 0.055 STYLE 6
- NSS12200L 12 2 4 200 | 500 150 0.080
NSS30071MR6 - 30 0.7 2 150 | 500 100 0.250 %{@
sC-74
- NSS30070MR6 30 0.7 2 150 | 500 100 0.250 Case 318F-05
STYLE 2
_ NSS35200MR6 35 2 5 100 | 400 100 0.150 %@
NSS30201MR6 - 30 2 5 200 | 900 100 0.150
NSS20201MR6 - 20 2 5 200 | 900 100 0.150 TSOP-6 Single
Case 318G-02
- NSS20300MR6 20 2 5 100 | 400 100 0.150 STYLE 6
NSS40601CF8 - 0 6 6 225 | 500 700 0.065
- NSS40600CF8 40 6 6 220 | 500 100 0.065
- NSS40400CF8 40 2 7 100 | 400 100 0.150 Q
- NSS35200CF8 35 2 7 100 | 400 100 0.150
NSS20601CF8 - 20 6 6 250 | 500 100 0.050 ChipFET™
- NSS20600CF8 20 6 6 220 | 500 100 0.060 casse;ffgﬁ‘”
NSS12601CF8 - 12 6 6 250 | 500 100 0.050
- NSS12600CF8 12 6 6 210 | 500 100 0.060
NSS40501UW3 - 0 5 6 250 | 500 700 0.045
- NSS40500UW3 40 5 6 250 | 500 100 0.080
NSS20501UW3 20 5 6 250 | 500 100 0.045
- NSS20500UW3 20 5 6 250 | 500 100 0.090
NSS12501UW3 - 12 5 6 250 | 500 100 0.045 WDFN3
- NSS12500UW3 12 5 6 250 | 500 100 0.070 Case 506AU-01

Devices listed in bold italic are ON Semiconductor preferred devices.
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Bipolar Transistors
Low Saturation Voltage Transistors

IcDC | Ic Peak hFE? . VcE(sat)
NPN PNP Verceo | A A 1.0 MHzMin | @104 Package
Max Max Min | Max Max
- NSS40200UW6 40 2 4 150 500 100 0.120 @
WDFN6
Case 506AS-01
&
- NSS12200W 12 3 3 100 | 300 100 0.160 SC-88, SOT-363
Case 419B-02
STYLE 20
NJD2873 - 50 2 3 120 360 65 0.300 %;
DPAK
Case 369C-01
- NSB9435 30 3 5 125 500 110 0.210 SOT-223
Case 318E-04

Load Switch Transistors (Low Saturation Voltage Transistors with BRT Driver)

Ic DC Ic Peak hee @ § VCE(sat)
NPN PNP Verceo | A A 1.0A Wbz Min | @ 10A Package
Max Max Min Max Max
- EMF5XV6 12 1.0 0.5 270 680 - 0.250 SOT-416, SC-75,
SC-90
Case 463-01

Devices listed in bold italic are ON Semiconductor preferred devices.
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Junctional Field-Effect Transistors

JFETs

Low-Frequency/Low-Noise

591 \If:l\ Cgi%;-is‘ c. c Vass Vas(off) Ipss
Z Z Iss rss
N-Channel P-Channel oF | pF ‘\’,‘jft‘s’ Volts mA Package
mmho umho Max | Max Mi . .
Min Max In Min Max Min Max
2N5457 - 1.0 50 7.0 3.0 25 0.5 6.0 1.0 5.0
2N5458 - 1.5 50 7.0 3.0 25 1.0 7.0 2.0 9.0
- 2N5460 1.0 75 7.0 2.0 40 0.75 | 6.0 1.0 5.0
- 2N5461 1.5 75 7.0 2.0 40 1.0 7.5 2.0 9.0
- 2N5462 2.0 75 7.0 2.0 40 1.8 9.0 4.0 16 TO-226AA, TO-92
BF256A - 45 - - - 30 |05 |75 |30 ] 70 Case 29-11
- MMBF5460L 1.0 75 7.0 2.0 40 0.8 6.0 1.0 5.0 s
>
BFR30L - 1.0 40 5.0 1.5 25 - 5.0 4.0 10 TO-236AB,
SOT-23
BFR31L - 1.5 20 5.0 1.5 25 - 2.5 1.0 5.0 Case 318-08
Devices listed in bold italic are ON Semiconductor preferred devices.
High-Frequency Amplifiers
" V. |
Re [Y1s| Re Yos| Ciss | Crss NF GSS GS(off) DSS
N-Channel mmho umho pF pF dB \\/,gﬁg Volts mA Package
Min Max Max | Max |  Max Min | Min | Max | Min | Max
MPF102 1.6 200 70 | 3.0 - 25 - 80 | 20 20
2N5486 35 100 50 | 1.0 4.0 25 20 | 60 | 80 20
J309 12 (Typ) 250 (Typ) 75 | 25 | 1.5(1yp) 25 1.0 | 40 12 30
TO-226AA, TO-92
J310 12 (Typ) 250 (Typ) 75 | 25 | 1.5(1yp) 25 20 | 65 24 60 Case 29-11
MMBF5457L 1.0 50 70 | 3.0 4.0 25 05 | 60 | 1.0 | 50
MMBF5484L 3.0 50 50 | 1.0 3.0 25 03 | 30 | 1.0 | 50 %,
MMBFJ309L 10 250 50 | 25 4.0 25 1.0 | 40 12 30 z
MMBFJ310L 8.0 250 5.0 25 4.0 25 2.0 6.5 24 60 TO-236AB,
MMBFU310L 10 250 50 | 25 4.0 25 25 | 60 | 24 | e0 c 302;5308
MMBF4416L 45 50 40 | o8 2.0 30 - | 60 | 50 | 15 ase 318~

Devices listed in bold italic are ON Semiconductor preferred devices.
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Junctional Field-Effect Transistors
JFETs

Switches and Choppers

Vv " 1
RDS(on) Ciss Crss V((:sz \?:l(:sﬁ) I?,IS: ton toft
N-Channel P-Channel Q pF pF Volts ns ns Package
Max | Max | Max | i | Min | Max | Min | Max | Max | Max
J112 - 50 28 5.0 35 1.0 5.0 5.0 - - -
MPF4392 - 60 10 35 30 - - 25 75 15 | 35
2N5639 - 60 10 4.0 30 - 8.0 25 - - -
(Typ)
MPF4393 - 100 10 35 30 - (T1 yi , | 50 30 15 | 55
J110 - 18 - - 25 0.5 4.0 10 - - - TO-226AA, TO-92
2N5638 - 30 10 | 40 30 - - 50 - | 40 | 50 Case 29-11
J111 - 30 28 5.0 35 3.0 10 20 - - -
BSR58L - 60 28 5.0 40 0.8 4.0 8.0 80 - -
MMBF4391L - 30 10 35 30 4.0 10 50 150 - - ‘
MMBF4392L - 60 10 35 30 2.0 5.0 25 75 - - %ﬂ
MMBF4393L - 100 10 35 30 0.5 3.0 5.0 30 - - TO-236AB, SOT-23
- MMBFJ175L 125 1 5.5 30 3.0 6.0 7.0 60 - - Case 318-08
- MMBFJ177L 300 - - 30 0.8 25 1.5 20 - -

Devices listed in bold italic are ON Semiconductor preferred devices.
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Tuning and Switching Diodes
Tuning Diodes - Abrupt Junction

Cr@VR=4.0V,1.0 MHz
Devi Vgr Cap Ratio Q@40V Pack
evice Volts pF pF pF Min 50 MHz Typ ackage
Min Nominal Max
MV2101 30 6.1 6.8 7.5 25 450
MV2105 30 13.5 15 16.5 25 400 /7
MV2109 30 29.7 33 36.3 25 200 TO-226AC, TO-92
2-Lead
LV2209 25 26.4 - 39.6 25 150 Case 182-06
MMBV2105L 30 13.5 15 16.5 25 400
MMBV2107L 30 19.8 22 24.2 25 350 ‘
MMBV2109L 30 29.7 33 36.3 25 200 %ﬂ
MMBV2101L 30 6.1 6.8 7.5 2.5 450 TO-236AB, SOT-23
MMBV2108L 30 243 - 29.7 25 200 Case 318-08
MMBV3102L 30 20 - 25 45 200
MMVL2101 30 6.1 6.8 7.5 25 400 (Min) %
SOD-323
MMVL2105 30 13.5 15 16.5 25 350 (Min) Case 477-02
Devices listed in bold italic are ON Semiconductor preferred devices.
Tuning Diodes - Hyper-Abrupt Junction
v Ct (f=1.0 MHz) Cap Ratio Q
. R
Device Volts pF pF Min Max 3.0_ V | Type Package
Min | Max | Volts Volts Min
MV209 30 26 32 3.0 5.0 6.5 3.0/25 200 Single ﬁ
TO-226AC, TO-92
MV104 32 37 42 3.0 25 2.8 - 100 Single 2-Lead
Case 182-06
MMBV105GL 30 1.5 2.8 25 4.0 6.5 3.0/25 200 Single
MMBV109L 30 26 32 3.0 5.0 6.5 3.0/25 200 Single
MMBV409L 20 26 32 3.0 1.5 1.9 3.0/8.0 200 Single
MMBV809L 20 45 6.1 2.0 1.8 2.6 2.0/8.0 300 Single %ﬂ
MMBV432L 14 43 48 2.0 1.5 2.0 - 100@ Single TO-236AB, SOT-23
2.0V
Case 318-08
Dual
MMBV609L 20 26 32 3.0 1.8 24 3/8 250 | Common
Cathode
MMVL809 20 45 6.1 2 1.8 2.6 2.0/8.0 300 Single
MMVL3102 30 20 25 3 45 - 3.0/25 200 Single @
MMVL109 30 26 32 3 5.0 6.5 3.0/25 200 Single SOD-323
MMVL409 20 26 32 3 1.5 1.9 3.0/8.0 200 Single Case 477-02

Devices listed in bold italic are ON Semiconductor preferred devices.
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Schottky Diodes
v Ctr@V ' R@V
. R
Device Volts NT:X Volts \;Iloelltxs IGQ( Volts Type Package
MBD701 70 1.0 20 1.0 200 35 Single 7
MBD301 30 15 15 0.6 200 25 Single TO-226AC, TO-92
MBD101 7.0 1.0 0 06 | 250 | 30 Single oo
MMSD701 70 1.0 20 1.0 200 35 Single §2
BAT54 30 10 1.0 0.4 2000 25 Single
SOD-123
MMSD301 30 1.5 15 0.6 200 25 Single Case 425-04
MMDL770 70 1.0 20 1.0 200 35 Single
BAT54H 30 10 1.0 0.4 2000 25 Single
MMDL301 30 1.5 15 0.6 200 25 Single %
RB751V40 30 25 1.0 0.37 500 30 Single SOD-323
MMDL101 7.0 1.0 0 0.6 250 3.0 Single Case 477-02
NSR0320MW2 23 35 5.0 0.27 1000 15 Single
BAS70L 70 2.0 0 0.75 100 50 Single
BAS70-04L 70 2.0 0 0.75 100 50 Dual Series
MMBD701L 70 1.0 20 1.0 200 35 Single
BAS40L 40 5.0 1.0 0.5 1000 25 Single
BAS40-04L 40 5.0 1.0 0.5 1000 25 Dual Series
BAS40-06L 40 5.0 1.0 0.5 1000 25 Dual Common Anode
BAT54CL 30 10 1.0 0.4 2000 25 Dual Common Cathode
BAT54L 30 10 1.0 0.4 2000 | 25 Single %}’
BAT54AL 30 10 1.0 0.4 2000 25 Dual Common Anode
BAT54SL 30 10 1.0 0.4 2000 25 Dual Series TO-236AB, SOT-23
. Case 318-08
MMBD301L 30 1.5 15 0.6 200 25 Single
MMBD452L 30 1.5 15 0.6 200 25 Dual Series
MMBD101L 7.0 1.0 0 0.6 250 3.0 Single
MMBD352L 7.0 1.0 0 0.6 250 3.0 Dual Series
MMBD353L 7.0 1.0 0 0.6 250 3.0 Dual Series
MMBD354L 7.0 1.0 0 0.6 250 3.0 Dual Common Cathode
MMBD355L 7.0 1.0 0 0.6 250 3.0 Dual Common Anode
MMBD770 70 1.0 20 1.0 200 35 Single
BAT54AW 30 10 1.0 0.4 2000 25 Dual Common Anode
BAT54CW 30 10 1.0 0.4 2000 25 Dual Common Cathode g
BAT54W 30 10 1.0 0.4 2000 25 Single %
BAT54SW 30 10 1.0 0.4 2000 25 Dual Series SC-70, SOT-323
MMBD330 30 1.5 15 0.6 200 25 Single Case 419-04
MMBD717L 20 25 1.0 0.37 1000 10 Dual Common Anode
MMBD352W 7.0 1.0 0 0.6 250 3.0 Dual Series
&
BAT54CT 30 10 1.0 0.4 2000 25 Dual Common Cathode SOT-416, SC-75,
SC-90
Case 463-01

Devices listed in bold italic are ON Semiconductor preferred devices.
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Schottky Diodes
v Ctr@V ' R@V
. R
Device F Volts A Type Package
Volts P n
Max Volts Max Max Volts
MBD770DW 70 1.0 0 0.5 200 35 Dual Series
MBD54DW 30 1.0 0 0.32 2000 25 Dual Series
MBD330DW 30 15 0 0.4 200 25 Dual Series Nl
NSR15TW1T2 15 1.0 0 0.415 50 1.0 Triple
NSR15DW1 15 1.0 0 0.415 50 1.0 Dual Series $C-88, SOT-363
. Case 419B-02
NSR15SDW1 15 1.0 0 0.415 50 1.0 Dual Series
MBD110DW 7.0 1.0 0 0.6 250 3.0 Dual Series
NSR0320XV6 23 35 5.0 0.27 1000 15 Single %
SOT-563
NSR15ADXV6 15 1.0 0 0.415 50 1.0 Dual Case 463A-01
BAT54CXV3 30 10 1.0 0.4 2000 25 Dual Common Cathode !
SC-89
Case 463C-03
RB751S40 40 25 1.0 0.37 500 30 Single ’
BAT54XV2 30 10 1.0 0.4 2000 25 Single Q
RB520S30 30 - - 0.5 1000 10 Single SOD-523
RB521S30 30 - - 0.6 30000 10 Single Case 502-01
CT @V Vg Max Ir @V
; Vg Trr
Device Technolo Package
W1 voits |V'|):X Volts | Volts I\;I1:;( Volts nsS 9
NSR30CM3 Schottky 30 0 1.0 0.8 2.0 25 5 !
SOT-723
Case 631AA-01
CT @V VE Max Ir @V
. VR Type
Device F Volts A Package
Volts p n
Max Volts Max Max Volts
NSR0130M2 30 - - 0.385 0.350 10 Single ‘
NSR0140M2 40 25 1.0 0.350 0.500 30 Single \é
SOD-723
NSR0230M2 30 - - 0.325 10 10 Single Case 509AA01
NSR0130P2 30 - - 0.385 0.350 10 Single ‘
NSR0140P2 40 25 1.0 0.350 0.500 30 Single \é
. SOD-923
NSR0230P2 30 - - 0.325 10 10 Single Case 514AA-01

Devices listed in bold italic are ON Semiconductor preferred devices.
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Switching Diodes
PIN Switching Diodes

. VR cr@V Resistance Ir
Device Volts Min [ oF Max | Volts | @Max | uA Max Type Package
MPN3700 200 1.0 20 1.0 0.1 Single /7
TO-226AC, TO-92
MPN3404 20 2.0 15 0.85 0.1 Single 2-Lead
Case 182-06
MSD6100 100 1.5 0.0 - 0.1 Dual Common Cathode
TO-226AA, TO-92
Case 29-11
MMBV3700L 200 1.0 20 1.0 0.1 Single %}?
Z
. TO-236AB, SOT-23
MMBV3401L 35 1.0 20 07 0.1 Single e h
MMVL3401 35 1.0 20 07 0.1 Single
SOD-323
Case 477-02

Devices listed in bold italic are ON Semiconductor preferred devices.
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Switching Diodes

General-Purpose Signal and Switching Diodes

Vg Ir Ve Cr ey
Device Min Max Min Max Max Max Type Package
Volts HA Volts | Volts pF ns
BAS21L 250 0.1 - 1.0 5.0 50 Single
BAS21SL 250 0.1 - 1.0 5.0 50 Dual Series
MMBD914L 100 5.0 - 1.0 4.0 4.0 Single
BAS16L 75 1.0 - 1.0 2.0 6.0 Single
MMBD6050L 70 0.1 0.85 1.1 2.5 4.0 Single
BAL99L 70 25 - 1.0 15 6.0 Single
BAS116L 75 0.005 - 0.9 2.0 3000 Single
MMBD7000L 100 1.0 0.75 1.1 15 4.0 Dual Series
MMBD2836L 75 0.1 - 1.0 4.0 4.0 Dual Common Anode ‘
MMBD2838L 75 0.1 - 1.0 4.0 4.0 Dual Common Cathode %ﬂ
BAV70L 70 5.0 - 1.0 1.5 6.0 Dual Common Cathode TO-236AB, SOT-23
BAV99L 70 2.5 - 1.0 1.5 4.0 Dual Series Case 318-08
BAWS56L 70 2.5 - 1.0 2.0 6.0 Dual Common Anode
MMBD6100L 70 0.1 0.85 1.1 25 4.0 Dual Common Cathode
BAV74L 50 0.1 - 1.0 2.0 4.0 Dual Common Cathode
MMBD2835L 35 0.1 - 1.0 4.0 4.0 Dual Common Anode
MMBD2837L 35 0.1 - 1.0 4.0 4.0 Dual Common Cathode
BAV199L 70 0.005 - 0.9 2.0 3000 Dual Series
BAS20L 200 0.1 - 1.0 5.0 50 Single
BAS19L 120 0.1 - 1.0 5.0 50 Single
M1MA151A 40 0.1 - 1.2 2.0 3.0 Single
M1MA151K 40 0.1 - 1.2 2.0 3.0 Single
M1MA152A 80 0.1 - 1.2 2.0 3.0 Single
M1MA152K 80 0.1 - 1.2 2.0 3.0 Single %
M1MA151WA 40 0.1 - 1.2 15 10 Dual Common Anode SC-59
M1MA151WK 40 0.1 - 1.2 2.0 3.0 Dual Common Cathode Case 318D-04
M1MA152WA 80 0.1 - 1.2 15 10 Dual Common Anode
M1MA152WK 80 0.1 - 1.2 2.0 3.0 Dual Common Cathode
BAS16W 75 1.0 - 1.25 2.0 6.0 Single
M1MA141K 40 0.1 - 1.2 2.0 3.0 Single
M1MA142K 80 0.1 - 1.2 2.0 3.0 Single
M1MA174 100 5.0 - 1.0 4.0 4.0 Single
M1MA142WK 80 0.1 - 1.2 2.0 3.0 Dual Common Cathode
M1MA142WA 80 0.1 - 1.2 15 10 Dual Common Anode %ﬁ
BAW56W 70 2.5 - 1.0 2.0 6.0 Dual Common Anode
BAV70W 70 5.0 - 1.0 1.5 6.0 | Dual Common Cathode SC-70,SOT-323
BAVO9W 70 25 - 1.0 15 6.0 Dual Series Case 419-04
BAV99RW 70 25 - 1.0 1.5 6.0 Dual Series
M1MA141WK 40 0.1 - 1.2 2.0 3.0 Dual Common Cathode
M1MA141WA 40 0.1 - 1.2 15 10 Dual Common Anode
DAP202U - 0.1 - 1.2 3.5 10 Dual Common Anode
MMSD914 100 5.0 - 1.0 4.0 4.0 Single §2
MMSD71RK 80 0.5 - 1.2 2.0 4.0 Single
MMSD103 250 100 - 1.0 5.0 50 Single SOD-123
MMSD4148 100 5.0 - 1.0 4.0 4.0 Single Case 425-04

Devices listed in bold italic are ON Semiconductor preferred devices.
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Switching Diodes

General-Purpose Signal and Switching Diodes

Vg Ir Ve Cr ey
Device Min Max Min Max Max Max Type Package
Volts HA Volts | Volts pF ns
BAS16H 75 1.0 - 1.0 2.0 6.0 Single
BAS20H 200 | 0.1 5.0 50 Single %
BAS21H 250 0.1 - 1.0 5.0 50 Single
. SOD-323
MMDL914 100 5.0 - 1.0 4.0 4.0 Single Case 477-02
MMDL6050 70 0.1 0.85 1.1 2.5 4.0 Single
BAS16T 75 1.0 - 1.0 2.0 6.0 Single
DA121T 80 1.0 2.0 6.0 Single @
DAP222 80 0.1 - 1.2 3.5 4.0 Dual Common Anode
BAWS56T 70 | 25 - 10 | 20 | 6.0 | Dual Common Anode SOT-216, SC-75,
DAN222 80 0.1 - 1.2 3.5 4.0 Dual Common Cathode Case 463-01
BAV70T 70 5.0 - 1.0 1.5 6.0 Dual Common Cathode
&
HN2D02FUTWH1 85 0.1 - 1.2 2.0 3.0 Triple Independent Sc_88
Case 419B-02
Al
S
BAS21DWS5 250 0.1 - 1.0 5.0 50 Single
SC-88A
Case 419A-02
1SS400 100 0.1 - 1.2 3.0 4.0 Single Q"
BAS16XV2 75 1.0 - 1.0 2.0 6.0 Single
. SOD-523
NSD914XV2 100 - - 1.0 4.0 4.0 Single Case 502-01
DAN222M3 80 0.1 - 1.2 3.5 4.0 Dual Common Cathode %
DAP222M3 80 0.1 - 1.2 3.5 4.0 Dual Common Anode
SOT-723
BAS16M3 75 1.0 - 1.0 2.0 6.0 Single Case 631AA-01
Devices listed in bold italic are ON Semiconductor preferred devices.
Switching and Schottky Diode Arrays
CT @V Vg Max Ir @V
Device Technology Ve pF nA TRSR Package
Volts Volts | Volts I Volts | I
Max Max
BAV70DXV6 Switching 70 15 0 1.25 150 mA | 5000 70 6 ’
NSDEMN11XV6 Switching 80 35 | 60 | 12 | 100mA [ 100 | 70 4 \ﬁ
NSDEMP11XV6 Switching 70 3.5 6 1.2 100 mA 100 70 4 SOT_563
BAS16DXV6 Switching 75 2.0 0 125 | 150mA | 1.0 75 6 Case 463A-01
NSR15ADXV6 Schottky 15 1.0 0 0.68 10 mA 0.05 1.0 - \I!
SOT-563
Case 463A-01

Devices listed in bold italic are ON Semiconductor preferred devices.

1. Devices in bold, samples starting Oct. 2002, production starting Dec. 2002.
2. Remainder of devices, 4 to 8 weeks after receipt of request based on note 1 timetable.
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Zener Regulator Diodes

ON Semiconductor Selector Guide - Discrete Devices

In Brief ...

All systems have an unregulated or loosely regulated
voltage source. Zener diodes provide a constant reverse
voltage for the regulation of this source to create a clean,
accurately regulated current supply that can be used to
power system electronics.

ON Semiconductor has one of the broadest Zener
portfolios in the industry, specializing in micropackaging
for space—constrained applications. Whether your
application requirements include automotive, computing,
industrial, consumer, or portable, ON Semiconductor has
a solution for you.

Our line features the following:

e Wide Voltage Range: 1.8 V to 200 V

e Steady State Power Dissipation from 200 mW to
S5.0W

e Leading Edge Micropackaging: SOD-323,
SOD-523

e 29 Tolerance Available: SOD-323, SOD-523,
SOT-23

e Energy Rated Zeners in SOT-23, SOD-123

e Lead (Pb) Free Available
(MSL1, 260° +5/-0 °C reflow capable)

Page

ZenerDiodes ............ . 182
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Zener Diodes - Regulation in Axial Leads

Table 1. Axial Leaded - 3, 5 Watt

Nominal 3 Watt 5 Watt
Zener
Breakdown
Voltage Cathode = Polarity Band Cathode =Polarity Band
Volts
Plastic
Surmetic 30 Plastic
Case 59-10 Surmetic 40

(DO-41) Case 17
1.8
2.0
2.2
2.4
25
2.7
2.8
3.0
3.3 1N5913B 1N5333B
3.6 MZP4729A 1N5334B
3.9 1N5335B
4.3 1N5336B
4.7 1N5917B 1N5337B
5.1 1N5338B
5.6 MZP4734A 1N5919B 1N5339B
6.0 1N5340B
6.2 MZP4735A 1N5920B 1N5341B
6.8 1N5921B 1N5342B
7.5 1N5343B
8.2 MZP4738A 1N5923B 1N5344B
8.7
9.1 1N5924B 1N5346B
10 MZP4740A 1N5925B 1N5347B
11 1N5348B
12 1N5927B 1N5349B
13 1N5350B
14 1N5351B
15 1N5929B 1N5352B
16 3EZ16D 1N5930B 1N5353B
17 MZP4746A 1N5354B
18 3EZ18D 1N5931B 1N5355B
19 1N5356B
20 1N5932B 1N5357B
22 1N5358B
24 MZP4749A 1N5934B 1N5359B
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Zener Diodes - Regulation in Axial Leads (continued)

Table 1. Axial Leaded - 3, 5 Watt (continued)

Nominal 3 Watt 5 Watt
Zener
Breakdown
Voltage Cathode = Polarity Band Cathode = Polarity Band
Volts
Plastic
Surmetic 30 Plastic
Case 59-10 Surmetic 40
(DO-41) Case 17
25 1N5360B
27 MZP4750A 1N5935B 1N5361B
28 1N5362B
30 MZP4751A 1N5936B 1N5363B
33 1N5937B 1N5364B
36 1N5938B 1N5365B
39 1N5366B
43 1N5940B 1N5367B
47 1N5941B 1N5368B
51 1N5942B 1N5369B
56 1N5370B
60 1N5371B
62 1N5372B
68 1N5373B
75 1N5946B 1N5374B
82 1N5375B
87 1N5376B
91 1N5948B 1N5377B
100 1N5378B
110 1N5379B
120 1N5380B
130 1N5381B
140
150 1N5953B 1N5383B
160 1N5384B
170
180 1N5955B 1N5386B
190
200 1N5956B 1N5388B
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Zener Diodes - Regulation in Surface Mount

Table 2. Surface Mount Packages - 0.2 Watt

Nominal Zener 200 mW 200 mW 200 mW 200 mW
Breakdown Standard Tolerance Tight Tolerance Standard Tolerance Tight Tolerance
Voltage SOD-523 SOD-523 SOD-323 SOD-323
52 e L L
Case 502 Case 502 Case 477 Case 477
Style 1 Style 1
1.8
2.0
2.2
24 MM5Z2V4 MM5Z2V4S MM3z2V4
25
2.7 MM5Z2V7 MM3z2v7
2.8
3.0 MM5Z3V0 MM3Z3V0
3.3 MM5Z3V3 MM323V3 MM3z3V3S
3.6 MM5Z3V6 MM3Z3V6
3.7
3.9 MM5Z3V9 MM3Z3V9 MM3Z3V9S
4.0
43 MM524V3 MM524V3S MM324V3 MM324V3S
4.7 MM5Z4V7 MM5Z4V7S MM3z4aV7 MM3z4V7S
5.1 MM52Z5V1 MM5Z5V1S MM3Z5V1 MM3Z5V1S
5.6 MM52Z5V6 MM5Z5V6S MM3Z5V6 MM3Z5V6S
6.0
6.2 MM5Z6V2 MM5Z6V2S MM3z6V2 MM3z6V2S
6.8 MM5Z6V8 MM52Z6V8S MM3Z6V8 MM3Z6V8S
7.5 MM5Z7V5 MM5Z7V5S MMB3Z7V5 MMB3Z7V5S
8.2 MM5Z8V2 MM5Z8V2S MM3Z8V2 MM3z8V2S
8.7
9.1 MM5Z9VA MM5Z9V1S MM3Z9V1 MM32Z9V1S
10 MM5Z10V MM3z10V MM3Z10VS
11 MM3Z11V MM3Z11VS
12 MM5Z12V MM5Z12VS MM3Z12V MM3Z12VS
13 MM5Z13V MM3Zz13V
14
14.5
15 MM5Z15V MM3Z15V
16 MM5Z16V MM3Z16V MM3Z16VS
17
18 MM5Z18VS MM3Z18V MM3Z18VS
19
20 MM3Z20V
22 MM3z22V
24 MM3Zz24V
25
27 MM5Zz27V MM3z27V
28
30 MM5Z30V MM3Z30V
33 MM5Z33V MM3Z33V

Devices listed in bold, italic are ON Semiconductor preferred devices.
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Zener Diodes - Regulation in Surface Mount (continued)

Table 2. Surface Mount Packages - 0.2 Watt (continued)

51

Nominal Zener 200 mW 200 mW 200 mW 200 mW
Breakdown Standard Tolerance Tight Tolerance Standard Tolerance Tight Tolerance
Voltage SOD-523 SOD-523 SOD-323 SOD-323
Volts a’ a’ &‘ &‘
Case 502 Case 502 Case 477 Case 477
Style 1 Style 1

36 MM3Z36V

39 MM32Z39V

43 MM3243V

47
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Zener Diodes - Regulation in Surface Mount (continued)

Table 3. Surface Mount Packages - 0.225 Watt

Nominal Zener 225 mW 225 mW 225 mW 225 mW 225 mW
Breakdown Standard Tolerance Tight Tolerance Energy Rated Standard Tolerance Energy Rated
Voltage SOT-23 SOT-23 SOT-23 SOT-23 SOT-23
- T T ®ETE S, S
Case 318 Case 318 Case 318 Case 318 Case 318
1.8
2.0
2.2
2.4 BZX84C2V4L MMBZ5221BL
25 MMBZ5222BL
2.7 BZX84C2V7L MMBZ5223BL
2.8
3.0 BZX84C3VO0L MMBZ5225BL
3.3 BZX84C3V3L BZX84C3V3E MMBZ5226BL
3.6 BZX84C3V6L MMBZ5227BL MMBZ5227EL
3.7
3.9 BZX84C3VIL BZX84C3V9E MMBZ5228BL MMBZ5228EL
4.0
4.3 BZX84C4V3L MMBZ5229BL MMBZ5229EL
4.7 BZX84C4V7L BZX84C4V7E MMBZ5230BL MMBZ5230EL
5.1 BZX84C5V1L BZX84B5V1L BZX84C5V1E MMBZ5231BL MMBZ5231EL
5.6 BZX84C5V6L BZX84B5V6L BZX84C5V6E MMBZ5232BL MMBZ5232EL
6.0 MMBZ5233BL
6.2 BZX84C6V2L BZX84B6V2L BZX84C6V2E MMBZ5234BL MMBZ5234EL
6.8 BZX84C6V8L BZX84C6V8E MMBZ5235BL
7.5 BZX84C7V5L BZX84C7V5E MMBZ5236BL
8.2 BZX84C8V2L BZX84C8V2E MMBZ5237BL MMBZ5237EL
8.7 MMBZ5238BL
9.1 BZX84C9V1L BZX84C9V1E MMBZ5239BL MMBZ5239EL
10 BZX84C10L BZX84C10E MMBZ5240BL MMBZ5240EL
11 BZX84C11L MMBZ5241BL
12 BZX84C12L BZX84C12E MMBZ5242BL MMBZ5242EL
13 BZX84C13L BZX84C13E MMBZ5243BL MMBZ5243EL
14 MMBZ5244BL MMBZ5244EL
15 BZX84C15L BZX84C15E MMBZ5245BL MMBZ5245EL
16 BZX84C16L BZX84C16E MMBZ5246BL MMBZ5246EL
17 MMBZ5247BL
18 BZX84C18L BZX84B18L BZX84C18E MMBZ5248BL MMBZ5248EL
19 MMBZ5249BL
20 BZX84C20L MMBZ5250BL MMBZ5250EL
22 BZX84C22L MMBZ5251BL
24 BZX84C24L BZX84C24E MMBZ5252BL MMBZ5252EL
25 MMBZ5253BL
27 BZX84C27L BZX84C27E MMBZ5254BL MMBZ5254EL
28 MMBZ5255BL
30 BZX84C30L MMBZ5256BL
33 BZX84C33L MMBZ5257BL MMBZ5257EL

Devices listed in bold, italic are ON Semiconductor preferred devices.
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Zener Diodes - Regulation in Surface Mount (continued)

Table 3. Surface Mount Packages - 0.225 Watt (continued)

Nominal Zener 225 mW 225 mW 225 mW 225 mW 225 mW
Breakdown Standard Tolerance Tight Tolerance Energy Rated Standard Tolerance Energy Rated
Voltage SOT-23 SOT-23 SOT-23 SOT-23 SOT-23

Volts %ﬂ %ﬂ %ﬂ %ﬂ %ﬂ
Case 318 Case 318 Case 318 Case 318 Case 318
36 BZX84C36L BZ84C36E MMBZ5258BL
39 BZX84C39L MMBZ5259BL
43 BZX84C43L BZX84C43E
47 BZX84C47L MMBZ5261BL MMBZ5261EL
51 BZX84C51L MMBZ5262BL
56 BZX84C56L MMBZ5263BL
60 MMBZ5264BL
62 BZX84C62L MMBZ5265BL
68 BZX84C68L
75 BZX84C75L
82 MMBZ5268BL
87
91 MMBZ5270BL
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Zener Diodes - Regulation in Surface Mount (continued)

Table 4. Surface Mount Packages - 0.5 Watt

Nominal
Zener 500 mW 500 mW 500 mW 500 mW 500 mW 500 mW
Breakdown Energy Rated Energy Rated Energy Rated
Voltage SOD-123 SOD-123 SOD-123 SOD-123 SOD-123 SOD-123
w | S S8 S8 8 S
Case 425 Case 425 Case 425 Case 425 Case 425 Case 425
1.8 MMSZ4678
2.0 MMSZ4679
2.2 MMSZ4680
2.4 MMSZ2V4 MMSZ4681 MMSZ5221B MMSZ5221E
2.5 MMSZ5222B MMSZ5222E
2.7 MMSz2v7 MMSZ2V7E MMSZz4682 MMSZ5223B MMSZ5223E
2.8 MMSZ5224B
3.0 MMSZ3V0 MMSZ4683 MMSZ5225B
3.3 MMSZ3V3 MMSZ4684 MMSZ4684E MMSZ5226B MMSZ5226E
3.6 MMSZ3V6 MMSZ4685 MMSZ5227B
3.7
3.9 MMSZ3V9 MMSZ4686 MMSZ5228B
4.0
4.3 MMSZ4V3 MMSZ4687 MMSZ5229B
4.7 MMSz4V7 MMSZ4V7E MMSZ4688 MMSZ4688E MMSZ5230B
5.1 MMSZ5V1 MMSZ4689 MMSZ4689E MMSZ5231B
5.6 MMSZ5V6 MMSZ4690 MMSZ4690E MMSZ5232B MMSZ5232E
6.0 MMSZ5233B
6.2 MMSz6V2 MMSZ4691 MMSZ5234B
6.8 MMSZ6V8 MMSZ4692 MMSZ5235B MMSZ5235E
7.5 MMSZ7V5 MMSZ4693 MMSZ5236B MMSZ5236E
8.2 MMSZ8Vv2 MMSZ8V2E MMSZ4694 MMSZ5237B MMSZ5237E
8.7 MMSZ4695 MMSZ5238B
9.1 MMSZ9V1 MMSZ4696 MMSZ5239B
10 MMSZ10 MMSZ4697 MMSZ4697E MMSZ5240B MMSZ5240E
1 MMSZ11 MMSZ4698 MMSZ5241B
12 MMSZ12 MMSZ4699 MMSZ4699E MMSZ5242B MMSZ5242E
13 MMSZ13 MMSZ4700 MMSZ5243B
14 MMSZ4701 MMSZ4701E MMSZ5244B MMSZ5244E
15 MMSZ15 MMSZ15E MMSZ4702 MMSZ4702E MMSZ5245B MMSZ5245E
16 MMSZ16 MMSZ4703 MMSZ5246B MMSZ5246E
17 MMSZ4704 MMSZ4704E MMSZ5247B
18 MMSZ18 MMSZ18E MMSZ4705 MMSZ4705E MMSZ5248B MMSZ5248E
19 MMSZ4706 MMSZ5249B
20 MMSZ20 MMSZz4707 MMSZ5250B MMSZ5250E
22 MMSZz22 MMSZ4708 MMSZ5251B
24 MMSZ24 MMSZ4709 MMSZ5252B MMSZ5252E
25 MMSZ4710 MMSZ5253B
27 MMSZz27 MMSZ4711 MMSZ5254B MMSZ5254E
28 MMSZ30 MMSZ4712 MMSZ5255B
30 MMSZ4713 MMSZ5256B MMSZ5256E
33 MMSZ33 MMSZ4714 MMSZ5257B MMSZ5257E

Devices listed in bold, italic are ON Semiconductor preferred devices.
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Table 4. Surface Mount Packages - 0.5 Watt (continued)

Nominal
Zener 500 mW 500 mW 500 mW 500 mW 500 mW 500 mW
Breakdown Energy Rated Energy Rated Energy Rated
Voltage SOD-123 SOD-123 SOD-123 SOD-123 SOD-123 SOD-123
Volts &‘? &‘? &‘? &@ @.@ @.@
Case 425 Case 425 Case 425 Case 425 Case 425 Case 425
36 MMSZ36 MMSZ4715 MMSZ5258B
39 MMSZ39 MMSZ5259B MMSZ5259E
43 MMSZ43 MMSZ4717 MMSZ5260B MMSZ5260E
47 MMSZ5261B
51 MMSZ51 MMSZ5262B
56 MMSZ56 MMSZ5263B MMSZ5263E
60 MMSZ5264B
62 MMSZ5265B
68 MMSZ5266B
75 MMSZ5267B
82 MMSZ5268B
87
91 MMSZ5270B
100
110 MMSZ5272B

Devices listed in bold, italic are ON Semiconductor preferred devices.
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Zener Diodes - Regulation in Surface Mount (continued)

Table 5. Surface Mount Packages - 1.5, 3 Watt

Nominal 1.5 Watt 1.5 Watt 3 Watt 3 Watt
Zener
Breakdown
Voltage SMA SMA POWERMITE® SMB
Q Q Cathode ' @
Volts Plastic Plastic N& Anode .
Case 403B Case 403B Plastic Plastic
Cathode = Notch Cathode = Notch Case 457 Case 403A
1.8
2.0
2.2
2.4
2.5
2.7
2.8
3.0
3.3 1SMA5913B 1SMB5913B
3.6 1SMA5914B 1SMB5914B
3.9 1SMA5915B 1SMB5915B
4.3 1SMA5916B 1SMB5916B
4.7 1SMA5917B 1SMB5917B
5.1 1SMA5918B 1SMB5918B
5.6 1SMA5919B 1SMB5919B
6.0
6.2 1SMA5920B 1PMT5920B 1SMB5920B
6.8 1SMA5921B 1PMT5921B 1SMB5921B
7.5 1SMA5922B 1PMT5922B 1SMB5922B
8.2 1SMA5923B 1PMT5923B 1SMB5923B
8.7
9.1 1SMA5924B 1PMT5924B 1SMB5924B
10 1SMA5925B 1PMT5925B 1SMB5925B
11 1SMA5926B 1SMB5926B
12 1SMA5927B 1PMT5927B 1SMB5927B
13 1SMA5928B 1SMB5928B
14 1PMT5929B 1SMB5929B
15 1SMA5929B BZG03C15
16 1SMA5930B 1PMT5930B 1SMB5930B
17
18 1SMA5931B 1PMT5931B 1SMB5931B
19
20 1SMA5932B 1SMB5932B
22 1SMA5933B 1PMT5933B 1SMB5933B
24 1SMA5934B 1PMT5934B 1SMB5934B
25
27 1SMA5935B 1SMB5935B
28
30 1SMA5936B 1PMT5936B 1SMB5936B
33 1SMA5937B 1SMB5937B
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Zener Diodes - Regulation in Surface Mount (continued)

Table 5. Surface Mount Packages - 1.5, 3 Watt (continued)

Nominal 1.5 Watt 1.5 Watt 3 Watt 3 Watt
Zener
Breakdown
Voltage SMA SMA POWERMITE® SMB
Q Q Cathode /’ @
Volts Plastic Plastic ¥ Anode Plasti
Plastic astic
Case 403B Case 403B Case 403A
Cathode = Notch Cathode = Notch Case 457
36 1SMA5938B 1SMB5938B
39 1SMA5939B 1PMT5939B 1SMB5939B
43 1SMA5940B 1SMB5940B
47 1SMA5941B 1PMT5941B 1SMB5941B
51 1SMA5942B 1SMB5942B
56 1SMA5943B 1SMB5943B
60
62 1SMA5944B 1SMB5944B
68 1SMA5945B 1SMB5945B
75 1SMB5946B
82 1SMB5947B
87
91 1SMB5948B
100 1SMB5949B
110
120 1SMB5951B
130 1SMB5952B
150 BZG03C150 1SMB5953B
160 1SMB5954B
180 1SMB5955B
200 1SMB5956B
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Dual Zeners - Duals in Surface Mount

MMBZ15VDLT1 - Common Cathode Series
Table 6. SOT-23 Dual Common Cathode Zener; 40 Watts Peak Power (10 x 1000 ps)

ELECTRICAL CHARACTERISTICS (Tp = 25°C unless otherwise noted)
BIDIRECTIONAL (Circuit tied to Pins 1 and 2)
(Vg = 0.9V Max @ Ig = 10 mA)

Breakdown Voltage Reverse Max Max Max Reverse Maximum
Voltage Reverse | Voltage @ lpp
; Reverse N Temperature
. VgR (Note 1) Working Surge (Clamping .
Device Leakage Coefficient of
v) @ly Peak Current Voltage)
Current VBRr
(mA) VRwm e (DA Ipp N V/°C
Min | Nom | Max ) R (NA) (A) (v) (mV/°C)
w CASE 318-08 To—P—
’ TO-236AB p—0 3
1 LOW PROFILE SOT-23 20—)1—
2
MMBZ15VDL | 143 | 15 [158 10| 128 | 100 | 19 | 212 12
(Vg = 1.1V Max @ I = 200 mA)
MMBZ27VCL | 2565 | 27 [283s | 10 | 22 | s0 | 10 | 38 26
1. Vggr measured at pulse test current I+ at an ambient temperature of 25°C.
MMBZ5V6ALT1 - Common Anode Series
Table 7. SOT-23 Dual Common Anode Zener; 24 Watts Peak Power (10 x 1000 us)
ELECTRICAL CHARACTERISTICS (T = 25°C unless otherwise noted)
UNIDIRECTIONAL (Circuit tied to Pins 1 and 3 or Pins 2 and 3)
(VE=0.9V Max @ Iz = 10 mA)
Max Reverse Max Zener Impedance Max
Breakdown Voltage Leakage P Max Reverse
(Note 3) Max
Current Reverse | Voltage @ Temp
- Surge Ipp .
Device Vgr (Note 2) Current | (Clamping Co:ff?/ment
@lr R@ VR |Zz1 @ Izr | Zzk @Iz Ipp Voltage) (mV/°Bg)
(mA) | ®A) (V) [ (@ (mA) | () (mA) (A) Ve
Min | Nom | Max )
V CASE 318-08 ¢
STYLE 12 3
1%’ LOW PROFILE SOT-23 20 ]‘ —°
) PLASTIC
MMBZ5V6AL 5.32 5.6 5.88 20 5.0 3.0 11 1600 | 0.25 3.0 8.0 1.26
MMBZ6V2AL 5.89 6.2 6.51 1.0 0.5 3.0 - - - 2.76 8.7 2.80
MMBZ6V8AL 6.46 6.8 714 1.0 0.5 4.5 - - - 2.5 9.6 3.40
MMBZ9V1AL 8.65 9.1 9.56 1.0 0.3 6.0 - - - 1.7 14 7.50

2. VR measured at pulse test current I+ at an ambient temperature of 25°C.
3. Zzt and Zzk are measured by dividing the AC voltage drop across the device by the AC current supplied. The specified limits are
Iz(ac) = 0.1 Iz(pgy), with AC frequency = 1 kHz.
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Dual Zeners - Duals in Surface Mount (continued)

MMBZ5V6ALT1 - Common Anode Series
Table 8. SOT-23 Dual Common Anode Zener; 40 Watts Peak Power (10 x 1000 us)

ELECTRICAL CHARACTERISTICS (Tp = 25°C unless otherwise noted)
UNIDIRECTIONAL (Circuit tied to Pins 1 and 3 or Pins 2 and 3)
(Ve = 0.9V Max @ Ig = 10 mA)

Max
Break Volt
reakdown Voltage Reverse Max Max Reverse Maximum
Voltage Reverse | Voltage @
; Reverse Temperature
X VgR (Note 4) Working Surge lpp i
Device V) Peak Leakage Current | (Clampin Coefficient
@Iy Current ping of Vggr
(mA) Vewm I (nA) Ipp Voltage) (mV/°C)
. (Volts) R (A) Ve
Min Nom Max
v)
V CASE 318-08 e
STYLE 12 3
1%’ LOW PROFILE SOT-23 ro—\¢ —°
s PLASTIC
MMBZ12VAL 11.40 12 12.60 1.0 8.5 200 2.35 17 7.50
MMBZ15VAL 14.25 15 15.75 1.0 12.0 50 1.9 21 12.30
MMBZ18VAL 17.10 18 18.90 1.0 14.5 50 1.6 25 15.30
MMBZ20VAL 19.00 20 21.00 1.0 17.0 50 1.4 28 17.20
MMBZ27VAL 25.65 27 28.35 1.0 22.0 50 1.0 40 24.30
MMBZ33VAL 31.35 33 34.65 1.0 26.0 50 0.87 46 30.40

4. VR measured at pulse test current |1 at an ambient temperature of 25°C.
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TVS and ESD Protection Devices

In Brief ...

Today’s electronic systems face EMI and ESD threats
from a wide variety of sources. ON Semiconductor’s
TVS and ESD Protection products provide superior
protection from ESD and other transient voltages and are
offered in a wide variety of configurations and packages.
These products are characterized by low clamping
voltage, fast response time, low leakage, and can
withstand multiple transient voltage strikes without
degradation. All of our products are designed to exceed
the highest levels of ESD immunity per the
IEC61000-4-2, Human Body Model, and Machine
Model standards. The ESD protection family of devices
takes advantage of ON Semiconductor’s world class
micropackaging manufacturing technology to offer ESD
protection in some of the smallest packages available
today for portable applications where board space is at a
premium. The TVS family of devices are rated using the
10 x 1000 usec exponential decay surge waveform and
are available from 200 W to 1500 W. The Low
Capacitance series is suitable for protecting high speed
data lines such as USB2.0, Ethernet and DVI.
ON Semiconductor’s deep portfolio of TVS and ESD
protection products are used by industry leaders in
automotive, wireless, computing and other high end
markets to assure immunity from field failures due to
ESD and other transient voltages.
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TVS - in Axial Leads

Table 1. Peak Power Dissipation, 500 Watts @ 1 ms Surge (10 x 1000 ps)
Case 59 - MiniMOSORB™

IRSM
lRsM | "\
2 |
CASE 59 (MiniMOSORB™) 0 1 2 3 4 5 6
PLASTIC Time — (ms) B
Cathode = Polarity Band Surge Current Characterisitcs
ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise noted) Vg = 3.5 V Max, Ir = 35 A Pulse
(except bidirectional devices).
Breakdown Voltage
Working Peak
Reverse v Maximum Maximum Maximum
Voltage (Vo?tRs) Reverse Reverse Surge Reverse Voltage
VRwm @ It Leakage Current Igsm @ Ipsm
(Volts) Min Max Pulse @ Vawm (Amps) (Clamping Voltage)
(Note 1) Device (Note 2) (mA) Ir (LA) (Note 3) Vgsm (Volts)
5 SA5.0A 6.4 7 10 600 54.3 9.2
6 SA6.0A 6.67 7.37 10 600 48.5 10.3
7 SA7.0A 7.78 8.6 10 150 41.7 12
7.5 SA7.5A 8.33 9.21 1 50 38.8 12.9
8 SA8.0A 8.89 9.83 1 25 36.7 13.6
9 SA9.0A 10 1.1 1 1 325 15.4
10 SA10A 1.1 12.3 1 1 29.4 17
1 SA11A 12.2 13.5 1 1 27.4 18.2
12 SA12A 13.3 14.7 1 1 25.1 19.9
13 SA13A 14.4 15.9 1 1 23.2 215
14 SA14A 15.6 17.2 1 1 215 23.2
15 SA15A 16.7 18.5 1 1 20.6 24.4
16 SA16A 17.8 19.7 1 1 19.2 26
17 SA17A 18.9 20.9 1 1 18.1 27.6
18 SA18A 20 221 1 1 17.2 29.2
20 SA20A 22.2 245 1 1 15.4 32.4
24 SA24A 26.7 29.5 1 1 12.8 38.9
26 SA26A 28.9 31.9 1 1 11.9 42.1
28 SA28A 31.1 34.4 1 1 1 45.4
30 SA30A 33.3 36.8 1 1 10.3 48.4
33 SA33A 36.7 40.6 1 1 9.4 53.3
36 SA36A 40 442 1 1 8.6 58.1
40 SA40A 44.4 491 1 1 7.8 64.5
43 SA43A 47.8 52.8 1 1 7.2 69.4
45 SA45A 50 55.3 1 1 6.9 72.7
48 SA48A 53.3 58.9 1 1 6.5 77.4
51 SA51A 56.7 62.7 1 1 6.1 82.4
58 SA58A 64.4 71.2 1 1 5.3 93.6
60 SA60A 66.7 73.7 1 1 5.2 96.8
64 SA64A 71.1 78.6 1 1 4.9 103
170 SA170A 189 209 1 1 1.8 275

1. A transient suppressor is normally selected according to the Working Peak Reverse Voltage (Vrwwm) Which should be equal to or
greater than the DC or continuous peak operating voltage level.

2. VR measured at pulse test current |1 at ambient temperature of 25°C.

3. 10 x 1000 us exponential decay surge waveform.
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TVS - in Axial Leads (continued)

Table 2. Peak Power Dissipation, 600 Watts @ 1 ms Surge (10 x 1000 ps)
Case 17 - Surmetic 40

IRSM
lRsM |\
2 [
CASE 17 0 1 2 3 4 5 6
PLASTIC Time — (ms)
Cathode = Polarity Band Surge Current Characterisitcs
ELECTRICAL CHARACTERISTICS (Tp = 25°C unless otherwise noted) Vg = 3.5 V Max, Ig = 50 A Pulse
(except bidirectional devices).
Breakdown i
Voltage (Note 2) Working Peak ) . )
Reverse Maximum Maximum Maximum
VBr Voltage Reverse Reverse Surge Reverse Voltage
(Volts) @Iy Vewm Leakage Current Igsy @ Igsm
Pulse (Volts) @ VRwm (Amps) (Clamping Voltage)
Nom (mA) Device (Note 1) Ir (LA) (Note 3) VRgsm (Volts)
6.8 10 P6KE6.8A 5.8 1000 57 10.5
7.5 10 P6KE7.5A 6.4 500 53 1.3
9.1 1 P6KE9.1A 7.78 50 45 13.4
10 1 P6KE10A 8.55 10 41 14.5
1 1 PEKE11A 9.4 5 38 15.6
12 1 P6KE12A 10.2 5 36 16.7
13 1 P6KE13A 1.1 5 33 18.2
15 1 PBKE15A 12.8 5 28 21.2
16 1 PEBKE16A 13.6 5 27 22.5
18 1 PEBKE18A 15.3 5 24 25.2
20 1 PE6KE20A 171 5 22 27.7
22 1 P6KE22A 18.8 5 20 30.6
24 1 PEBKE24A 20.5 5 18 33.2
27 1 PEBKE27A 23.1 5 16 37.5
30 1 PE6KE30A 25.6 5 14.4 41.4
33 1 PBKE33A 28.2 5 13.2 45.7
36 1 P6KE36A 30.8 5 12 49.9
39 1 P6KE39A 33.3 5 1.2 53.9
43 1 P6KE43A 36.8 5 10.1 59.3
47 1 PEKE47A 40.2 5 9.3 64.8
51 1 P6KE51A 43.6 5 8.6 70.1
56 1 PBKES6A 47.8 5 7.8 77
62 1 P6KEG2A 53 5 7.1 85
68 1 P6KEB8A 58.1 5 6.5 92
75 1 P6KE75A 64.1 5 5.8 103
82 1 PEKE82A 70.1 5 5.3 113
100 1 P6KE100A 85.5 5 4.4 137
150 1 P6KE150A 128 5 29 207
160 1 P6KE160A 136 5 2.7 219
170 1 P6KE170A 145 5 2.6 234
180 1 P6KE180A 154 5 24 246
200 1 P6KE200A 171 5 2.2 274

1. A transient suppressor is normally selected according to the Working Peak Reverse Voltage (Vrwwm) Which should be equal to or
greater than the DC or continuous peak operating voltage level.

2. VR measured at pulse test current |1 at ambient temperature of 25°C.

3. 10 x 1000 us exponential decay surge waveform.
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TVS - in Axial Leads (continued)

Table 3. Peak Power Dissipation, 1500 Watts @ 1 ms Surge (10 x 1000 us)
Case 41A - MOSORB™

IRSM
lRsM
2 '
0 1234 56
CASE 41A ]
PLASTIC Time —> (ms)
Cathode = Polarity Band Surge Current Characterisitcs

ELECTRICAL CHARACTERISTICS (Tp = 25°C unless otherwise noted) Vg = 3.5 V Max, Ir = 100 A Pulse)
(C suffix denotes standard back to back bidirectional versions. Test both polarities)

Clamping Voltage
Max Re- Breakdown Maximum
verse Voltage Maximum | Reverse
Stand- Reverse | Voltage @ Peak Pulse
Off Volt- Maximum Surge Irsm Peak Pulse | Current @
age Ver Reverse | Current | (Clamping | Current @ lpp2 =
Vewm Volts | @It | Leakage Irsm Voltage) lp1 =1A 10A
(Volts) JEDEC Min Pulse @ VFIWM (Volts) VRSM VC1 ch
(Note 1) Device Device (Note 2) | (mA) IR (LA) (Note 3) (Volts) (Volts max) | (Volts max)
5 1N5908 6 1 300 120 8.5 76 @30A 8@60A
5 1N6373 | ICTE-5/MPTE-5 6 1 300 160 9.4 71 7.5
8 1N6374 9.4 1 25 100 15 11.3 11.5
12 1N6376 | ICTE-12/MPTE-12 141 1 2 70 21.2 16.1 16.5
15 1N6377 | ICTE-15/MPTE-15 17.6 1 2 60 25 20.1 20.6
18 ICTE-18/MPTE-18 21.2 1 2 50 30 24.2 25.2
22 1N6379 25.9 1 2 40 37.5 29.8 32
36 1N6380 |ICTE-36 42.4 1 2 23 65.2 50.6 54.3

1. A transient suppressor is normally selected according to the Working Peak Reverse Voltage (Vrwwm) Which should be equal to or
greater than the DC or continuous peak operating voltage level.

2. VR measured at pulse test current |1 at ambient temperature of 25°C.

3. 10 x 1000 us exponential decay surge waveform.
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TVS - in Axial Leads (continued)

Table 4. Peak Power Dissipation, 1500 Watts @ 1 ms Surge (10 x 1000 us)
Case 41A - MOSORB

IRSM
IRsM | N\
2 [
0 1 2 5 6
CASE 41A )
PLASTIC Time — (ms)
Cathode = Polarity Band Surge Current Characterisitcs
ELECTRICAL CHARACTERISTICS (T = 25°C unless otherwise noted) Vg = 3.5 V Max, Ir = 100 A Pulse
Maximum
Breakdown Voltage Working Maximum Reverse
(Note 2) Peak Reverse Voltage
Reverse Maximum Surge @ lgsm
VBRr Voltage Reverse Current (Clamping
Volts @ It Vewm Leakage Irsm Voltage)
Pulse JEDEC (Volts) @ Vrwm (Amps) Vrsm
Nom (mA) Device Device (Note 1) Ir (LA) (Note 3) (Volts)
6.8 10 1N6267A 1.5KE6.8A 5.8 1000 143 10.5
8.2 10 1.5KE8.2A 7.02 200 124 12.1
10 1 1N6271A 1.5KE10A 8.55 10 103 14.5
11 1 1N6272A 1.5KE11A 9.4 5 96 15.6
12 1 1N6273A 1.5KE12A 10.2 5 90 16.7
13 1 1N6274A 1.5KE13A 1.1 5 82 18.2
15 1 1N6275A 1.5KE15A 12.8 5 71 21.2
16 1 1N6276A 1.5KE16A 13.6 5 67 22,5
18 1 1N6277A 1.5KE18A 15.3 5 59.5 25.2
20 1 1N6278A 1.5KE20A 17.1 5 54 27.7
22 1 1N6279A 1.5KE22A 18.8 5 49 30.6
24 1 1N6280A 1.5KE24A 20.5 5 45 33.2
27 1 1N6281A 1.5KE27A 23.1 5 40 37.5
30 1 1N6282A 1.5KE30A 25.6 5 36 41.4
33 1 1N6283A 1.5KE33A 28.2 5 33 45.7
36 1 1N6284A 1.5KE36A 30.8 5 30 49.9
39 1 1N6285A 1.5KE39A 33.3 5 28 53.9
43 1 1N6286A 1.5KE43A 36.8 5 25.3 59.3
47 1 1N6287A 1.5KE47A 40.2 5 23.2 64.8
51 1 1N6288A 1.5KE51A 43.6 5 21.4 70.1
56 1 1N6289A 1.5KE56A 47.8 5 19.5 77
62 1 1N6290A 1.5KE62A 53 5 17.7 85
68 1 1N6291A 1.5KE68A 58.1 5 16.3 92
75 1 1N6292A 1.5KE75A 64.1 5 14.6 103
82 1 1N6293A 1.5KE82A 70.1 5 13.3 113
91 1 1N6294A 1.5KE91A 77.8 5 12 125
100 1 1N6295A 85.5 5 11 137

1. A transient suppressor is normally selected according to the Working Peak Reverse Voltage (Vrwwm) which should be equal to or
greater than the DC or continuous peak operating voltage level.

2. VR measured at pulse test current It at ambient temperature of 25°C.

3. 10 x 1000 us exponential decay surge waveform.
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TVS - in Surface Mount

Table 5. 1PMT Series Unidirectional Overvoltage Transient Suppressors, 200 Watts Peak Power
@ 1 ms Surge (10 x 1000 pus)

ELECTRICAL CHARACTERISTICS (T, = 30°C unless otherwise noted) (Vg = 1.25 Volts @ 200 mA)

Vrwm (V) Vgr @ I7 (V) (Note 2) Ir Ir @ VRwm Ve @ lpp lep (A)
Device Marking | (Note?) | Min | Nom | Max | mA) | @A) V) (Note 3)
lRsM
lRsM
‘ POWERMITE® 2 o
\ CASE 457 '
PLASTIC 0 1234 56
Time — (ms)
Surge Current Characterisitcs
1PMT5.0A MKE 5.0 6.4 6.7 7.0 10 800 9.2 19
1PMT7.0A MKM 7.0 7.78 8.2 8.6 10 500 12 14.6
1PMT12A MLE 12 13.3 14 14.7 1.0 5.0 19.9 8.8
1PMT16A MLP 16 17.8 18.75 19.7 1.0 5.0 26 7.0
1PMT22A MLX 22 24.4 25.6 26.9 1.0 5.0 35.5 4.9
1PMT24A MLZ 24 26.7 28.1 29.5 1.0 5.0 38.9 4.5
1PMT26A MME 26 28.9 30.4 31.9 1.0 5.0 421 4.2
1PMT28A MMG 28 31.1 32.8 34.4 1.0 5.0 454 3.9
1PMT30A MMK 30 33.3 35.1 36.8 1.0 5.0 48.4 3.6
1PMT33A MMM 33 36.7 38.7 40.6 1.0 5.0 53.3 3.3
1PMT36A MMP 36 40 421 442 1.0 5.0 58.1 3.0
1PMT40A MMR 40 44.4 46.8 49.1 1.0 5.0 64.5 2.7

1. A transient suppressor is normally selected according to the Working Peak Reverse Voltage (Vrwwm) Which should be equal to or
greater than the DC or continuous peak operating voltage level.

2. VR measured at pulse test current It at ambient temperature of 25°C.

3. 10 x 1000 us exponential decay surge waveform.
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TVS - in Surface Mount (continued)

Table 6. SMF Series Unidirectional Overvoltage Transient Suppressors, 200 Watts Peak Power
@ 1 ms Surge (10 x 1000 pus)

ELECTRICAL CHARACTERISTICS (T, = 30°C unless otherwise noted) (Vg = 1.25 Volts @ 200 mA)

Vrwm (V) Vgr @ I7 (V) (Note 2) Ir Ir @ VRwm Ve @ lpp lep (A)
Device Marking | (Note1) | Min | Nom | Max | (ma) |  (uA) V) (Note 3)
lRsM
lRsM
SOD-123FL — 17
CASE 498 '
PLASTIC 0 1 2 3 4 5 6
Time — (ms)
Surge Current Characterisitcs

SMF5.0A KE 5.0 6.4 6.7 7.0 10 400 9.2 16.3
SMF6.0A KG 6.0 6.67 7.02 7.37 10 400 10.3 14.6
SMF6.5A KK 6.5 7.22 7.6 7.98 10 250 1.2 13.4
SMF7.0A KM 7.0 7.78 8.2 8.6 10 100 12 125
SMF7.5A KP 7.5 8.33 8.77 9.21 1.0 50 12.9 11.6
SMF8.0A KR 8.0 8.89 9.36 9.83 1.0 25 13.6 11
SMF8.5A KT 8.5 9.44 9.92 104 1.0 10 14.4 10.4
SMF9.0A KV 9.0 10 10.55 1.1 1.0 5.0 15.4 9.7
SMF10A KX 10 1.1 1.7 12.3 1.0 25 17 8.8
SMF11A KZ 11 12.2 12.85 13.5 1.0 25 18.2 8.2
SMF12A LE 12 13.3 14 14.7 1.0 25 19.9 7.5
SMF13A LG 13 14.4 15.15 15.9 1.0 1.0 21.5 7.0
SMF14A LK 14 15.6 16.4 17.2 1.0 1.0 23.2 6.5
SMF15A LM 15 16.7 17.6 18.5 1.0 1.0 24.4 6.1
SMF16A LP 16 17.8 18.75 19.7 1.0 1.0 26 5.8
SMF17A LR 17 18.9 19.9 20.9 1.0 1.0 27.6 5.4
SMF18A LT 18 20 21 221 1.0 1.0 29.2 5.1
SMF20A Lv 20 22.2 23.35 24.5 1.0 1.0 32.4 4.6
SMF22A LX 22 24.4 25.6 26.9 1.0 1.0 35.5 4.2
SMF24A Lz 24 26.7 28.1 29.5 1.0 1.0 38.9 3.9
SMF26A ME 26 28.9 30.4 31.9 1.0 1.0 42.1 3.6
SMF28A MG 28 31.1 32.8 34.4 1.0 1.0 45.4 3.3
SMF30A MK 30 33.3 35.1 36.8 1.0 1.0 48.4 3.1
SMF33A MM 33 36.7 38.7 40.6 1.0 1.0 53.3 2.8
SMF36A MP 36 40 421 442 1.0 1.0 58.1 2.6
SMF40A MR 40 44.4 46.8 491 1.0 1.0 64.5 2.3
SMF43A MT 43 47.8 50.3 52.8 1.0 1.0 69.4 2.2
SMF45A MV 45 50 52.65 55.3 1.0 1.0 72.7 21
SMF48A MX 48 53.3 56.1 58.9 1.0 1.0 77.4 1.9
SMF51A MZ 51 56.7 59.7 62.7 1.0 1.0 82.4 1.8
SMF54A NE 54 60 63.15 66.3 1.0 1.0 87.1 1.7

1. A transient suppressor is normally selected according to the Working Peak Reverse Voltage (Vrwwm) Which should be equal to or
greater than the DC or continuous peak operating voltage level.

2. VR measured at pulse test current |1 at ambient temperature of 25°C.

3. 10 x 1000 us exponential decay surge waveform.
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TVS - in Surface Mount (continued)

Table 7. 1SMA Series Unidirectional Overvoltage Transient Suppressors; 400 Watts Peak Power
@ 1 ms Surge (10 x 1000 pus)

ELECTRICAL CHARACTERISTICS (T = 25°C unless otherwise noted) (Vg = 3.5 Volts @ I = 40 A for all types) (Note 4)

Working Breakdown V°|tage Maximum Maximum
Peak Reverse Voltage @ Reverse Maximum
Reverse VBR Irsm Surge Current | Reverse Leakage
Voltage Vpwm | Volts (Min) It (Clamping Voltage) Ipp (Amps) @ Vrwm Device
Device (Volts) (Note 1) (Note 2) mA V¢ (Volts) (Note 3) Ig (LA) Marking
IRSM
RsM | \
SMA 2 !
Q CASE 403B e
PLASTIC 0 12 3 4 56
Time — (ms)
Surge Current Characterisitcs
1SMA5.0A 5.0 6.4 10 9.2 43.5 400 QE
1SMAG6.0A 6.0 6.67 10 10.3 38.8 400 QG
1SMAG6.5A 6.5 7.22 10 1.2 35.7 250 QK
1SMA7.0A 7.0 7.78 10 12.0 33.3 250 QM
1SMA7.5A 7.5 8.33 1 12.9 31.0 50 QP
1SMA8.0A 8.0 8.89 1 13.6 29.4 25 QR
1SMA8.5A 8.5 9.44 1 14.4 27.8 5.0 QT
1SMA9.0A 9.0 10 1 15.4 26.0 25 Qv
1SMA10A 10 1.1 1 17.0 23.5 2.5 Qx
1SMA11A 1 12.2 1 18.2 22.0 2.5 Qz
1SMA12A 12 13.3 1 19.9 20.1 2.5 RE
1SMA13A 13 14.4 1 21.5 18.6 2.5 RG
1SMA15A 15 16.7 1 24.4 16.4 25 RM
1SMA16A 16 17.8 1 26.0 15.4 25 RP
1SMA17A 17 18.9 1 27.6 14.5 25 RR
1SMA18A 18 20 1 29.2 13.7 25 RT
1SMA20A 20 22.2 1 32.4 12.3 2.5 RV
1SMA22A 22 24.4 1 35.5 1.3 2.5 RX
1SMA24A 24 26.7 1 38.9 10.3 2.5 Rz
1SMA26A 26 28.9 1 421 9.5 2.5 SE
1SMA28A 28 31.1 1 45.4 8.8 25 SG
1SMA30A 30 33.3 1 48.4 8.3 25 SK
1SMA33A 33 36.7 1 53.3 7.5 25 SM
1SMA36A 36 40 1 58.1 6.9 25 SP
1SMA40A 40 44.4 1 64.5 6.2 2.5 SR
1SMA43A 43 47.8 1 69.4 5.8 25 ST
1SMA45A 45 50 1 72.2 5.5 2.5 SV
1SMA48A 48 53.3 1 77.4 5.2 2.5 SX
1SMA51A 51 56.7 1 82.4 4.9 25 Sz
1SMA54A 54 60 1 87.1 4.6 2.5 TE
1SMA58A 58 64.4 1 93.6 4.8 25 TG
1SMAB4A 64 71.1 1 103.0 3.9 25 ™
1SMA70A 70 77.8 1 113.0 3.5 2.5 TP
1SMA75A 75 83.3 1 121.0 3.3 2.5 TR

1. A transient suppressor is normally selected according to the Working Peak Reverse Voltage (Vrwm) which should be equal to or
greater than the DC or continuous peak operating voltage level.

VR measured at pulse test current I+ at ambient temperature of 25°C.

10 x 1000 pus exponential decay surge waveform.

1/2 sine wave (or equivalent square pulse, PW = 8.3 ms, duty cycle = 4 pulses per minute.

bl
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TVS - in Surface Mount (continued)

Table 8. 1SMA Series Bidirectional Zener Overvoltage Transient Suppressors; 400 Watts Peak Power
@ 1 ms Surge (10 x 1000 pus)

ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise noted)

Maximum
Working Breakdown Voltage Reverse Voltage Maximum
Peak @ Ipsm Reverse Maximum
Reverse VBR (Clamping Surge Current | Reverse Leakage
Voltage Vgwm | Volts (Min) Ir Voltage) Ipp (Amps) @ Vewm Device
Device (Volts) (Note 1) (Note 2) mA V¢ (Volts) (Note 3) Ir (UA) Marking
lRsM
Rsm |\
SMA 2 '
% CASE 403B L S~
PLASTIC 0 12 3 4 5 6
Time — (ms)
Surge Current Characterisitcs
1SMA10CA 10 1.1 1 17.0 23.5 2.5 Qxc
1SMA11CA 11 12.2 1 18.2 22.0 2.5 QzC
1SMA12CA 12 13.3 1 19.9 20.1 2.5 REC
1SMA13CA 13 14.4 1 21.5 18.6 2.5 RGC
1SMA14CA 14 15.6 1 23.2 17.2 25 RKC
1SMA15CA 15 16.7 1 24.4 16.4 25 RMC
1SMA16CA 16 17.8 1 26.0 15.4 25 RPC
1SMA18CA 18 20 1 29.2 13.7 25 RTC
1SMA20CA 20 22.2 1 32.4 12.3 25 RVC
1SMA22CA 22 24.4 1 35.5 11.3 25 RXC
1SMA24CA 24 26.7 1 38.9 10.3 25 RzC
1SMA26CA 26 28.9 1 421 9.5 25 SEC
1SMA28CA 28 31.1 1 45.4 8.8 25 SGC
1SMA30CA 30 33.3 1 48.4 8.3 25 SKC
1SMA33CA 33 36.7 1 53.3 7.5 25 SMC
1SMA36CA 36 40 1 58.1 6.9 25 SPC
1SMA40CA 40 44.4 1 64.5 6.2 25 SRC
1SMA43CA 43 47.8 1 69.4 5.8 25 STC
1SMA48CA 48 53.3 1 77.4 52 25 SXC
1SMA51CA 51 56.7 1 82.4 4.9 25 SzC
1SMA54CA 54 60 1 87.1 4.6 2.5 TEC
1SMA58CA 58 64.4 1 93.6 4.3 25 TGC
1SMA60CA 60 66.7 1 96.8 41 25 TKC
1SMAB4CA 64 711 1 103.0 3.9 2.5 T™MC
1SMA70CA 70 77.8 1 113.0 3.5 25 TPC
1SMA78CA 78 86.7 1 126.0 3.2 25 TSC

1. A transient suppressor is normally selected according to the Working Peak Reverse Voltage (Vrwm) which should be equal to or
greater than the DC or continuous peak operating voltage level.

2. VR measured at pulse test current It at ambient temperature of 25°C.

3. 10 x 1000 us exponential decay surge waveform.
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TVS - in Surface Mount (continued)

Table 9. 1SMB Series Unidirectional Overvoltage Transient Suppressors; 600 Watts Peak Power
@ 1ms Surge (10 x 1000 ps)

ELECTRICAL CHARACTERISTICS (Tp = 25°C unless otherwise noted) (Vg = 3.5V Max @ I = 30 A) (Note 4)

Working Breakdown Voltage Maximum Peak Maximum
Peak Reverse Var @ | Clamping Pulse Current |Reverse Leakage
Voltage BRTT Voltage lop @ Vg
VrRwm Volts (Min) Ve @ lpp Amps In Device
Device Volts (Note 1) | (Note 2) mA Volts (Note 3) uA Marking
lRsM
M | N
SMB 2 :
CASE 403A =
PLASTIC 0 12 3 4 5 6
Time — (ms)
Surge Current Characterisitcs
1SMB5.0A 5.0 6.40 10 9.2 65.2 800 KE
1SMB6.0A 6.0 6.67 10 10.3 58.3 800 KG
1SMB6.5A 6.5 7.22 10 1.2 53.6 500 KK
1SMB7.0A 7.0 7.78 10 12.0 50.0 200 KM
1SMB7.5A 7.5 8.33 1.0 12.9 46.5 100 KP
1SMB8.0A 8.0 8.89 1.0 13.6 441 50 KR
1SMB8.5A 8.5 9.44 1.0 14.4 417 10 KT
1SMB9.0A 9.0 10.0 1.0 15.4 39.0 5.0 KV
1SMB10A 10 1.1 1.0 17.0 35.3 5.0 KX
1SMB11A 11 12.2 1.0 18.2 33.0 5.0 Kz
1SMB12A 12 13.3 1.0 19.9 30.2 5.0 LE
1SMB13A 13 14.4 1.0 215 27.9 5.0 LG
1SMB14A 14 15.6 1.0 23.2 25.8 5.0 LK
1SMB15A 15 16.7 1.0 24.4 24.0 5.0 LM
1SMB16A 16 17.8 1.0 26.0 23.1 5.0 LP
1SMB17A 17 18.9 1.0 27.6 21.7 5.0 LR
1SMB18A 18 20.0 1.0 29.2 20.5 5.0 LT
1SMB20A 20 22.2 1.0 32.4 18.5 5.0 Lv
1SMB22A 22 24.4 1.0 35.5 16.9 5.0 LX
1SMB24A 24 26.7 1.0 38.9 15.4 5.0 Lz
1SMB26A 26 28.9 1.0 42.1 14.2 5.0 ME
1SMB28A 28 31.1 1.0 45.4 13.2 5.0 MG
1SMB30A 30 33.3 1.0 48.4 12.4 5.0 MK
1SMB33A 33 36.7 1.0 53.3 11.3 5.0 MM
1SMB36A 36 40.0 1.0 58.1 10.3 5.0 MP
1SMB40A 40 44.4 1.0 64.5 9.3 5.0 MR
1SMB43A 43 47.8 1.0 69.4 8.6 5.0 MT
1SMB45A 45 50.0 1.0 72.7 8.3 5.0 MV
1SMB48A 48 53.3 1.0 77.4 7.7 5.0 MX
1SMB51A 51 56.7 1.0 82.4 7.3 5.0 MZ
1SMB54A 54 60.0 1.0 87.1 6.9 5.0 NE
1SMB58A 58 64.4 1.0 93.6 6.4 5.0 NG
1SMB60A 60 66.7 1.0 96.8 6.2 5.0 NK
1SMB64A 64 711 1.0 103 5.8 5.0 NM
1SMB70A 70 77.8 1.0 113 5.3 5.0 NP
1SMB75A 75 83.3 1.0 121 4.9 5.0 NR
1SMB85A 85 94.4 1.0 137 4.4 5.0 NV
1SMB90A 90 100 1.0 146 41 5.0 NX
1SMB100A 100 111 1.0 162 3.7 5.0 NZ

1. A transient suppressor is normally selected according to the Working Peak Reverse Voltage (Vrwwm) Which should be equal to or
greater than the DC or continuous peak operating voltage level.

VR measured at pulse test current I+ at ambient temperature of 25°C.

10 x 1000 ps exponential decay surge waveform.

1/2 sine wave (or equivalent square pulse, PW = 8.3 ms, duty cycle = 4 pulses per minute.

rpON

Devices listed in bold, italic are ON Semiconductor preferred devices.
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Table 9. 1SMB Series Unidirectional Overvoltage Transient Suppressors; 600 Watts Peak Power
@ 1ms Surge (10 x 1000 ps) (continued)

ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise noted) (Vg = 3.5V Max @ I = 30 A) (Note 4)

Working Breakdown Voltage Maximum Peak Maximum
Peak Reverse Ver @ Iy Clamping Pulse Current |Reverse Leakage
Voltage Voltage lop @ VR
VRwM Volts (Min) Vc @ lpp Amps IR Device
Device Volts (Note 1) | (Note 2) mA Volts (Note 3) uA Marking
IRSM
iR
=) SMB 2
CASE 403A
PLASTIC

Time — (ms)
Surge Current Characterisitcs

1SMB110A 110 122 1.0 177 3.4 5.0 PE
1SMB120A 120 133 1.0 193 3.1 5.0 PG
1SMB130A 130 144 1.0 209 2.9 5.0 PK
1SMB150A 150 167 1.0 243 25 5.0 PM
1SMB160A 160 178 1.0 259 2.3 5.0 PP
1SMB170A 170 189 1.0 275 22 5.0 PR

1. A transient suppressor is normally selected according to the Working Peak Reverse Voltage (Vrwwm) which should be equal to or
greater than the DC or continuous peak operating voltage level.

VR measured at pulse test current I+ at ambient temperature of 25°C.

10 x 1000 pus exponential decay surge waveform.

1/2 sine wave (or equivalent square pulse, PW = 8.3 ms, duty cycle = 4 pulses per minute.

bl
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TVS - in Surface Mount (continued)

Table 10. 1SMB Series Bidirectional Overvoltage Transient Suppressors; 600 Watts Peak Power
@ 1ms Surge (10 x 1000 ps)

ELECTRICAL CHARACTERISTICS (Ta = 25°C unless otherwise noted).

Working Breakdown Voltage Maximum Peak Maximum
Peak Reverse Var @ | Clamping Pulse Current |Reverse Leakage
Voltage BRET Voltage lop @ Vg
VRwm Volts (Min) Ve @ lpp Amps In Device
Device Volts (Note 1) (Note 2) mA Volts (Note 3) uA Marking
lRsM
lRsM | N
SMB 2 :
CASE 403A s
PLASTIC 0 12 3 4 5 6
Time — (ms)
Surge Current Characterisitcs
1SMB10CA 10 1.1 1.0 17.0 35.3 5.0 KXC
1SMB11CA 1 12.2 1.0 18.2 33.0 5.0 KzC
1SMB12CA 12 13.3 1.0 19.9 30.2 5.0 LEC
1SMB13CA 13 14.4 1.0 21.5 27.9 5.0 LGC
1SMB14CA 14 15.6 1.0 23.2 25.8 5.0 LKC
1SMB15CA 15 16.7 1.0 24.4 24.0 5.0 LMC
1SMB16CA 16 17.8 1.0 26.0 23.1 5.0 LPC
1SMB17CA 17 18.9 1.0 27.6 21.7 5.0 LRC
1SMB18CA 18 20.0 1.0 29.2 20.5 5.0 LTC
1SMB20CA 20 22.2 1.0 32.4 18.5 5.0 LvC
1SMB22CA 22 24.4 1.0 35.5 16.9 5.0 LXC
1SMB24CA 24 26.7 1.0 38.9 15.4 5.0 LzC
1SMB26CA 26 28.9 1.0 421 14.2 5.0 MEC
1SMB28CA 28 31.1 1.0 45.4 13.2 5.0 MGC
1SMB30CA 30 33.3 1.0 48.4 12.4 5.0 MKC
1SMB33CA 33 36.7 1.0 53.3 11.3 5.0 MMC
1SMB36CA 36 40.0 1.0 58.1 10.3 5.0 MPC
1SMB40CA 40 44.4 1.0 64.5 9.3 5.0 MRC
1SMB43CA 43 47.8 1.0 69.4 8.6 5.0 MTC
1SMB45CA 45 50.0 1.0 72.7 8.3 5.0 MVC
1SMB48CA 48 53.3 1.0 77.4 7.7 5.0 MXC
1SMB51CA 51 56.7 1.0 82.4 7.3 5.0 MzC
1SMB54CA 54 60.0 1.0 87.1 6.9 5.0 NEC
1SMB58CA 58 64.4 1.0 93.6 6.4 5.0 NGC
1SMB60CA 60 66.7 1.0 96.8 6.2 5.0 NKC
1SMB64CA 64 711 1.0 103 5.8 5.0 NMC
1SMB75CA 75 83.3 1.0 121 4.9 5.0 NRC

1. A transient suppressor is normally selected according to the Working Peak Reverse Voltage (Vrwwm) which should be equal to or
greater than the DC or continuous peak operating voltage level.

2. VR measured at pulse test current It at ambient temperature of 25°C.

3. 10 x 1000 us exponential decay surge waveform.

Devices listed in bold, italic are ON Semiconductor preferred devices.
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TVS - in Surface Mount (continued)

Table 11. P6SMB Series Unidirectional Overvoltage Transient Suppressors; 600 Watts Peak Power
@ 1 ms Surge (10 x 1000 pus)

ELECTRICAL CHARACTERISTICS (Tp = 25°C unless otherwise noted) (Vg = 3.5 V Max, I = 50 A for all types) (Note 4)

Maximum
Working Maximum | Reverse
Breakdown Voltage Peak Maximum | Reverse Voltage
Reverse | Reverse Surge @ lpp Maximum
Ver @ Iy Voltage | Leakage | Current |(Clamping | Temperature
Volts (Note 2) Vawm @ Vawm Ipp Voltage) | Coefficient
Volts Ir Amps Ve of Vgr Device
Device Min | Nom [ Max [ mA | (Note 1) HA (Note 3) Volts %/°C Marking
lRsM
lRsM
SMB 2 !
CASE 403A T —
Time — (ms)
Surge Current Characterisitcs
P6SMB6.8A 645 | 6.8 | 7.14 10 5.8 1000 57 10.5 0.057 6V8A
P6SMB7.5A 713 | 75 | 7.88 10 6.4 500 53 11.3 0.061 7V5A
P6SMB8.2A 7.79 8.2 8.61 10 7.02 200 50 121 0.065 8V2A
P6SMB9.1A 8.65 | 9.1 9.55 1 7.78 50 45 13.4 0.068 9V1A
P6SMB10A 9.5 10 10.5 1 8.55 10 41 14.5 0.073 10A
P6SMB11A 10.5 11 11.6 1 9.4 5 38 15.6 0.075 11A
P6SMB12A 1.4 12 12.6 1 10.2 5 36 16.7 0.078 12A
P6SMB13A 12.4 13 13.7 1 11.1 5 33 18.2 0.081 13A
P6SMB15A 14.3 15 15.8 1 12.8 5 28 21.2 0.084 15A
P6SMB16A 15.2 16 16.8 1 13.6 5 27 22.5 0.086 16A
P6SMB18A 17.1 18 18.9 1 15.3 5 24 252 0.088 18A
P6SMB20A 19 20 21 1 17.1 5 22 27.7 0.09 20A
P6SMB22A 209 | 22 | 23.1 1 18.8 5 20 30.6 0.092 22A
P6SMB24A 22.8 24 25.2 1 20.5 5 18 33.2 0.094 24A
P6SMB27A 25.7 27 28.4 1 23.1 5 16 37.5 0.096 27A
P6SMB30A 28.5 30 31.5 1 25.6 5 14.4 41.4 0.097 30A
P6SMB33A 31.4 33 34.7 1 28.2 5 13.2 45.7 0.098 33A
P6SMB36A 342 | 36 | 37.8 1 30.8 5 12 49.9 0.099 36A
P6SMB39A 37.1 39 41 1 33.3 5 11.2 53.9 0.1 39A
P6SMB43A 40.9 43 45.2 1 36.8 5 10.1 59.3 0.101 43A
P6SMB47A 44.7 47 49.4 1 40.2 5 9.3 64.8 0.101 47A
P6SMB51A 48.5 51 53.6 1 43.6 5 8.6 70.1 0.102 51A
P6SMB56A 53.2 56 58.8 1 47.8 5 7.8 77 0.103 56A
P6SMB62A 58.9 62 65.1 1 53 5 7.1 85 0.104 62A
P6SMB68A 64.6 68 71.4 1 58.1 5 6.5 92 0.104 68A
P6SMB75A 71.3 75 78.8 1 64.1 5 5.8 103 0.105 75A
P6SMB82A 77.9 82 86.1 1 70.1 5 5.3 113 0.105 82A
P6SMB91A 86.5 91 95.5 1 77.8 5 4.8 125 0.106 91A
P6SMB100A 95 100 | 105 1 85.5 5 4.4 137 0.106 100A
P6SMB110A 105 110 116 1 94 5 4 152 0.107 110A
P6SMB120A 114 120 | 126 1 102 5 3.6 165 0.107 120A
P6SMB130A 124 | 130 | 137 1 111 5 3.3 179 0.107 130A
P6SMB150A 143 | 150 | 158 1 128 5 29 207 0.108 150A
P6SMB160A 152 160 168 1 136 5 2.7 219 0.108 160A
P6SMB180A 171 180 | 189 1 154 5 24 246 0.108 180A
P6SMB200A 190 | 200 | 210 1 171 5 2.2 274 0.108 200A

1. A transient suppressor is normally selected according to the Working Peak Reverse Voltage (Vrwwm) Which should be equal to or
greater than the DC or continuous peak operating voltage level.

2. VR measured at pulse test current |1 at ambient temperature of 25°C.

3. 10 x 1000 us exponential decay surge waveform.

4. 1/2 sine wave (or equivalent square pulse, PW = 8.3 ms, duty cycle = 4 pulses per minute.

Devices listed in bold, italic are ON Semiconductor preferred devices.
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Table 12. P6SMB Series Bidirectional Overvoltage Transient Suppressors; 600 Watts Peak Power
@ 1 ms Surge (10 x 1000 pus)

ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise noted)

Maximum
Working Maximum | Reverse
Breakdown Voltage Peak Maximum | Reverse Voltage
Reverse | Reverse Surge @ lpp Maximum
Ver @ Iy Voltage Leakage | Current |(Clamping | Temperature
Volts (Note 2) VRwMm @ VRwm lpp Voltage) Coefficient
Volts Ir Amps Ve of Vgr Device
Device Min [ Nom | Max | mA | (Note 1) HA (Note 3) Volts %/°C Marking
lRsM
lRsM
SMB 2 !
CASE 403A b
PLASTIC 0 12 3 4 5 6
Time — (ms)
Surge Current Characterisitcs
P6SMB11CA 10.5 11 11.6 1 9.4 5 38 15.6 0.075 11C
P6SMB12CA 1.4 12 12.6 1 10.2 5 36 16.7 0.078 12C
P6SMB13CA 12.4 13 13.7 1 1.1 5 33 18.2 0.081 13C
P6SMB15CA 14.3 15 15.8 1 12.8 5 28 21.2 0.084 15C
P6SMB16CA 15.2 16 16.8 1 13.6 5 27 22,5 0.086 16C
P6SMB18CA 171 18 18.9 1 15.3 5 24 25.2 0.088 18C
P6SMB20CA 19 20 21 1 171 5 22 27.7 0.09 20C
P6SMB22CA 20.9 22 23.1 1 18.8 5 20 30.6 0.092 22C
P6SMB24CA 22.8 24 25.2 1 20.5 5 18 33.2 0.094 24C
P6SMB27CA 25.7 27 28.4 1 23.1 5 16 37.5 0.096 27C
P6SMB30CA 28.5 30 315 1 25.6 5 14.4 41.4 0.097 30C
P6SMB33CA 314 | 33 | 34.7 1 28.2 5 13.2 45.7 0.098 33C
P6SMB36CA 34.2 36 37.8 1 30.8 5 12 49.9 0.099 36C
P6SMB39CA 37.1 39 41 1 33.3 5 1.2 53.9 0.1 39C
P6SMB43CA 40.9 43 45.2 1 36.8 5 10.1 59.3 0.101 43C
P6SMB47CA 44.7 47 49.4 1 40.2 5 9.3 64.8 0.101 47C
P6SMB51CA 48.5 51 53.6 1 43.6 5 8.6 70.1 0.102 51C
P6SMB56CA 53.2 56 58.8 1 47.8 5 7.8 77 0.103 56C
P6SMB62CA 58.9 62 65.1 1 53 5 71 85 0.104 62C
P6SMB68CA 64.6 68 71.4 1 58.1 5 6.5 92 0.104 68C
P6SMB75CA 71.3 75 78.8 1 64.1 5 5.8 103 0.105 75C
P6SMB82CA 77.9 82 86.1 1 70.1 5 5.3 113 0.105 82C
P6SMB91CA 86.5 91 95.5 1 77.8 5 4.8 125 0.106 91C

1. A transient suppressor is normally selected according to the Working Peak Reverse Voltage (Vrwwm) which should be equal to or
greater than the DC or continuous peak operating voltage level.

2. VR measured at pulse test current It at ambient temperature of 25°C.

3. 10 x 1000 us exponential decay surge waveform.

Devices listed in bold, italic are ON Semiconductor preferred devices.
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TVS - in Surface Mount (continued)

Table 13. SMBJ12AON Series Bidirectional Overvoltage Transient Suppressors; 600 Watts Peak Power
@ 1 ms Surge (10 x 1000 pus)

ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise noted)

Maximum
Working Maximum | Reverse
Breakdown Voltage Peak Maximum | Reverse Voltage
Reverse Reverse Surge @ lpp
Ver @Iy Voltage Leakage Current | (Clamping
Volts (Note 2) VeRwm @ Vrwm lpp Voltage)
Volts Ir Amps Ve
Device Min Nom Max mA (Note 1) uA (Note 3) Volts
SMB !
CASE 403A b
PLASTIC 0 12 3 4 56
Time — (ms)
Surge Current Characterisitcs
SMBJ12A0N | 132 13.75 14.3 1 12 | 5 [ 175 15.6

1. A transient suppressor is normally selected according to the Working Peak Reverse Voltage (Vrwwm) Which should be equal to or
greater than the DC or continuous peak operating voltage level.

2. VR measured at pulse test current |1 at ambient temperature of 25°C.
3. 10 x 1000 us exponential decay surge waveform.
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TVS - in Surface Mount (continued)

Table 14. 1SMC Series Unidirectional Overvoltage Transient Suppressors; 1500 Watts Peak Power
@ 1 ms Surge (10 x 1000 pus)

ELECTRICAL CHARACTERISTICS (Tp = 25°C unless otherwise noted) (Vg = 3.5V Max @ Ig = 100 A) (Note 4)

Working
Peak Breakdown Voltage Maximum Peak Maximum
Reverse Ver@ Iy Clamping Pulse Current | Reverse Leakage
Voltage - Voltage lop @ VR
VR V°,'\}st‘”;'") R Ve @ lIpp Amps IR Device
Device Volts (Note 1) | (Note2) m Volts (Note 3) uA Marking
lRsM
RsM | N
SMC 2 !
CASE 403B T
PLASTIC 012 3 4 5 6
Time — (ms)
Surge Current Characterisitcs

1SMC5.0A 5.0 6.40 10 9.2 163.0 1000 GDE
1SMC6.0A 6.0 6.67 10 10.3 145.6 1000 GDG
1SMC6.5A 6.5 7.22 10 1.2 133.9 500 GDK
1SMC7.0A 7.0 7.78 10 12.0 125.0 200 GDM
1SMC7.5A 7.5 8.33 1.0 12.9 116.3 100 GDP
1SMC8.0A 8.0 8.89 1.0 13.6 110.3 50 GDR
1SMC8.5A 8.5 9.44 1.0 14.4 104.2 20 GDT
1SMC9.0A 9.0 10.0 1.0 15.4 97.4 10 GDV
1SMC10A 10 1.1 1.0 17.0 88.2 5.0 GDX
1SMC12A 12 13.3 1.0 19.9 75.3 5.0 GEE
1SMC13A 13 14.4 1.0 21.5 69.7 5.0 GEG
1SMC14A 14 15.6 1.0 23.2 64.7 5.0 GEK
1SMC15A 15 16.7 1.0 24.4 61.5 5.0 GEM
1SMC16A 16 17.8 1.0 26.0 57.7 5.0 GEP
1SMC17A 17 18.9 1.0 27.6 53.3 5.0 GER
1SMC18A 18 20.0 1.0 29.2 51.4 5.0 GET
1SMC20A 20 22.2 1.0 32.4 46.3 5.0 GEV
1SMC22A 22 24.4 1.0 35.5 42.2 5.0 GEX
1SMC24A 24 26.7 1.0 38.9 38.6 5.0 GEZ
1SMC26A 26 28.9 1.0 421 35.6 5.0 GFE
1SMC28A 28 31.1 1.0 454 33.0 5.0 GFG
1SMC30A 30 33.3 1.0 48.4 31.0 5.0 GFK
1SMC33A 33 36.7 1.0 53.3 28.1 5.0 GFM
1SMC36A 36 40.0 1.0 58.1 25.8 5.0 GFP
1SMC40A 40 44.4 1.0 64.5 23.2 5.0 GFR
1SMC43A 43 47.8 1.0 69.4 21.6 5.0 GFT
1SMC45A 45 50.0 1.0 72.7 20.6 5.0 GFV
1SMC48A 48 53.3 1.0 77.4 19.4 5.0 GFX
1SMC51A 51 56.7 1.0 82.4 18.2 5.0 GFz
1SMC54A 54 60.0 1.0 87.1 17.2 5.0 GGE
1SMC58A 58 64.4 1.0 93.6 16.0 5.0 GGG
1SMC60A 60 66.7 1.0 96.8 15.5 5.0 GGK
1SMC64A 64 711 1.0 103 14.6 5.0 GGM
1SMC70A 70 77.8 1.0 113 13.3 5.0 GGP
1SMC75A 75 83.3 1.0 121 12.4 5.0 GGR
1SMC78A 78 86.7 1.0 126 11.4 5.0 GGT

1. A transient suppressor is normally selected according to the Working Peak Reverse Voltage (Vrwwm) which should be equal to or
greater than the DC or continuous peak operating voltage level.

Vgr measured at pulse test current It at ambient temperature of 25°C.

10 x 1000 pus exponential decay surge waveform.

1/2 sine wave (or equivalent square pulse, PW = 8.3 ms, duty cycle = 4 pulses per minute.

Bl

Devices listed in bold, italic are ON Semiconductor preferred devices.
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TVS - in Surface Mount (continued)

Table 15. 1.5 SMC Series Unidirectional Overvoltage Transient Suppressors; 1500 Watts Peak Power
@ 1 ms Surge (10 x 1000 pus)

ELECTRICAL CHARACTERISTICS (T4 = 25°C unless otherwise noted) (Vg = 3.5 V Max, Ir = 100 A for all types) (Note 4)

Maximum
Working Maximum | Reverse
Breakdown Voltage Peak Maximum | Reverse Voltage
Reverse | Reverse Surge @ lpp Maximum
Ver @ Iy Voltage Leakage Current | (Clamping | Temperature
Volts (Note 2) VRwMm @ VRwm lpp Voltage) Coefficient
Volts Ir Amps Ve of Vgr Device
Device Min | Nom | Max [ mA (Note 1) HA (Note 3) Volts %/°C Marking
lRsM
Rsm |
SMC 2 '
CASE 403 ———
PLASTIC 0 12 3 4 5 6
Time — (ms)
Surge Current Characterisitcs
1.5SMC6.8A 6.45 | 6.8 | 7.14 10 5.8 1000 143 10.5 0.057 6V8A
1.5SMC7.5A 713 7.5 7.88 10 6.4 500 132 1.3 0.061 7V5A
1.5SMC8.2A 779 | 8.2 | 8.61 10 7.02 200 124 12.1 0.065 8V2A
1.5SMC9.1A 8.65 | 9.1 9.55 1 7.78 50 112 13.4 0.068 9V1A
1.5SMC10A 9.5 10 10.5 1 8.55 10 103 14.5 0.073 10A
1.5SMC12A 1.4 12 12.6 1 10.2 5 90 16.7 0.078 12A
1.5SMC13A 12.4 13 13.7 1 1.1 5 82 18.2 0.081 13A
1.5SMC15A 14.3 15 15.8 1 12.8 5 71 21.2 0.084 15A
1.5SMC16A 15.2 16 16.8 1 13.6 5 67 225 0.086 16A
1.5SMC18A 171 18 18.9 1 15.3 5 59.5 25.2 0.088 18A
1.5SMC20A 19 20 21 1 171 5 54 27.7 0.09 20A
1.5SMC22A 20.9 22 23.1 1 18.8 5 49 30.6 0.092 22A
1.5SMC24A 22.8 24 25.2 1 20.5 5 45 33.2 0.094 24A
1.5SMC27A 25.7 27 | 284 1 23.1 5 40 37.5 0.096 27A
1.5SMC30A 28.5 30 | 315 1 25.6 5 36 41.4 0.097 30A
1.5SMC33A 314 | 33 | 34.7 1 28.2 5 33 45.7 0.098 33A
1.5SMC36A 342 | 36 | 378 1 30.8 5 30 49.9 0.099 36A
1.5SMC39A 37.1 39 41 1 33.3 5 28 53.9 0.1 39A
1.5SMC43A 40.9 43 45.2 1 36.8 5 25.3 59.3 0.101 43A
1.5SMC47A 44.7 47 49.4 1 40.2 5 23.2 64.8 0.101 47A
1.5SMC51A 48.5 51 53.6 1 43.6 5 21.4 70.1 0.102 51A
1.5SMC56A 53.2 56 | 58.8 1 47.8 5 19.5 77 0.103 56A
1.5SMC62A 58.9 62 | 65.1 1 53 5 17.7 85 0.104 62A
1.5SMC68A 64.6 68 | 71.4 1 58.1 5 16.3 92 0.104 68A
1.5SMC75A 71.3 75 78.8 1 64.1 5 14.6 103 0.105 75A
1.5SMC82A 77.9 82 | 86.1 1 70.1 5 13.3 113 0.105 82A
1.5SMC91A 86.5 91 95.5 1 77.8 5 12 125 0.106 91A

1. A transient suppressor is normally selected according to the Working Peak Reverse Voltage (Vrwwm) Which should be equal to or
greater than the DC or continuous peak operating voltage level.

VR measured at pulse test current I+ at ambient temperature of 25°C.

10 x 1000 ps exponential decay surge waveform.

1/2 sine wave (or equivalent square pulse, PW = 8.3 ms, duty cycle = 4 pulses per minute.

Rl

Devices listed in bold, italic are ON Semiconductor preferred devices.
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TVS/ESD Protection - One Line

SDO05 Series

Table 16. Single Line TVS/ESD in SOD-323; 350 Watts Peak Power (8 x 20 us); Meets IEC61000-4-2, Level 4

ELECTRICAL CHARACTERISTICS (Ta = 25°C unless otherwise noted)

UNIDIRECTIONAL

Max
Breakdown Voltage Reverse
Reverse Max Voltage @
Voltage Max Reverse lpp Typical
Ver ((i\l,;)te % Working Reverse | Surge | (Clamping | Capacitance
Peak Leakage | Current | Voltage) (pF)
@ It Vewm Current lpp Ve Pin1to2
Device Min Nom Max (mA) (Volts) IR (nA) (A) (\)) @ 0 Volts
0 2 CASE 477
&/ STYLE 1 1 o—j¢—o 2
| SOD-323
SD05 6.2 6.75 7.3 1.0 5.0 10 24 14.5 350
SD12 13.3 145 15.75 1.0 12 1.0 15 25 150

5. VR measured at pulse test current |1 at an ambient temperature of 25°C.

SD12C

Table 17. Single Line TVS/ESD in SOD-323; 350 Watts Peak Power (8 x 20 us); Meets IEC61000-4-2, Level 4

ELECTRICAL CHARACTERISTICS (Ta = 25°C unless otherwise noted)

BIDIRECTIONAL
Max
Breakdown Voltage Reverse
Reverse Max Voltage @
Voltage Max Reverse lpp Typical
Ver ((i\l,;)te ® Working Reverse | Surge | (Clamping | Capacitance
Peak Leakage | Current | Voltage) (pF)
@lr VewM Current lpp Ve Pin 1 to 2
Device Min Nom Max (mA) (Volts) IR (nA) (A) ) @ 0 Volts
0 2 CASE 477
&/ STYLE 1 1 o—bl—l(—o 2
1 SOD-323
sD12C | 83 | - | - |10 ] 12 10 | 15 | 24 64

6. VR measured at pulse test current It at an ambient temperature of 25°C.
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TVS/ESD Protection - One Line (continued)

ESD5Z Series

Table 18. Single Line TVS/ESD in SOD-523; 200 Watts Peak Power (8 x 20 us); Meets IEC61000-4-2, Level 4

ELECTRICAL CHARACTERISTICS (Ta = 25°C unless otherwise noted)

UNIDIRECTIONAL

Max
Breakdown Voltage Reverse
Reverse Max Voltage @
Voltage Max Reverse lpp Typical
Ver ((i\l;te 7 Working Reverse | Surge | (Clamping | Capacitance
Peak Leakage | Current | Voltage) (pF)
@ It Vewm Current lpp Ve Pin1to 2
Device Min Nom Max | (mA) (Volts) IR (nA) (A) ) @ 0 Volts
2
’ CASE 502 ; ¢ )
1& SOD-523
ESD572.5 4.0 - - 1.0 2.5 6.0 11 10.9 145
ESD5Z73.3 5.0 - - 1.0 3.3 0.05 1.2 141 105
ESD575.0 6.2 - - 1.0 5.0 0.05 9.4 18.6 80
ESD576.0 6.8 - - 1.0 6.0 0.01 8.8 20.5 70
ESD5Z77.0 7.5 - - 1.0 7.0 0.01 8.8 22.7 65
ESD5Z12 14.1 - - 1.0 12 0.01 9.6 25 55

7. VR measured at pulse test current |1 at an ambient temperature of 25°C.

nESD Series

Table 19. Single Line TVS/ESD in SOD-723; 100 Watts Peak Power (8 x 20 us); Meets IEC61000-4-2, Level 4

ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise noted)

UNIDIRECTIONAL

Max
Breakdown Voltage Reverse
Max Voltage @
Reverse Max Reverse lpp Typical
Vgr (V) @ It (Note 8) Voltage Reverse | Surge | (Clamping | Capacitance
Working | Leakage | Current | Voltage) (pF)
@lr Peak Current Ipp Ve Pin 1 to 2
Device Min Nom Max | (mA) | Vrwm (V) Ir (nA) (A) ) @ 0 Volts
‘ CASE 509AA ; )
é SOD-723 —¢—o
uESD3.3S 5.0 - - 1.0 3.3 2.5 10.4 10.9 80
uESD5.0S 6.2 - - 1.0 5.0 1.0 8.8 13.3 65
uESD12S 13.5 - - 1.0 12 1.0 5.4 23.7 30

8. VpR measured at pulse test current |1 at an ambient temperature of 25°C.
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TVS/ESD Protection - One Line (continued)

ESD9X Series
Table 20. Single Line TVS/ESD in SOD-923; 100 Watts Peak Power (8 x 20 us); Meets IEC61000-4-2, Level 4

ELECTRICAL CHARACTERISTICS (Ta = 25°C unless otherwise noted)
UNIDIRECTIONAL

Max
Breakdown Voltage Reverse
Max Voltage @
Reverse Max Reverse Ipp Typical
VgR (V) @ It (Note 9) Voltage Reverse | Surge | (Clamping | Capacitance
Working | Leakage | Current | Voltage) (pF)
@It Peak Current lpp Ve Pin1to2
Device Min Nom Max | (mA) | Vewm V) | Ir (uA) (A) ) @ 0 Volts
‘ CASE 514AA ; »
5 SOD-923 o——o
ESD9X3.3S 5.0 - - 1.0 3.3 2.5 9.8 10.4 80
ESD9X5.0S 6.2 - - 1.0 5.0 1.0 8.7 13.3 65
ESD9X12S 13.5 - - 1.0 12 1.0 5.9 23.7 30

9. VgR measured at pulse test current It at an ambient temperature of 25°C.

NUP1105L - LIN Bus Protector
Table 21. Single Line TVS/ESD in SOT-23; 350 Watts Peak Power (8 x 20 us); Meets IEC61000-4-2, Level 4

ELECTRICAL CHARACTERISTICS (Ta = 25°C unless otherwise noted)

BIDIRECTIONAL

Max
Max Reverse Reverse
Breakdown Voltage Leakage Current Max Voltage @
Capacitance Reverse lpp
(PF) @0V, Surge | (Clamping
Var (V) @l Ir VeRwm 1.0 MHz Current | Voltage) Pe;kat'i):;ver
lpp Ve (8x20 psec)
Device Min Nom Max (mA) (uA) V) Typ Max (A) V) (Note 10)
3
\ CASE 318 1 o—p‘l—
STYLE 27 —o0 3
1 ’ SOT-23 20—p—
2
NUP110sL | 257 | - | 284 [ 10 | 01 | 24 - | a0 80 | 44 350

10. Surge waveform 8 x 20 usec.
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TVS/ESD Protection - Two Line
SMO05 - Common Anode Series
Table 22. Two Line TVS/ESD in SOT-23; 300 Watts Peak Power (8 x 20 us); Meets IEC61000-4-2, Level 4

ELECTRICAL CHARACTERISTICS (Ta = 25°C unless otherwise noted)
UNIDIRECTIONAL

Max
Breakdown Voltage Reverse
Reverse Max Voltage @
Voltage Max Reverse lpp Typical
Ver ((l\\l;;te ") Working Reverse | Surge | (Clamping | Capacitance
Peak Leakage | Current | Voltage) (pF)
@ It Vewm Current lpp Ve Pin1to3
Device Min Nom Max | (mA) (Volts) IR (nA) (A) ) @ 0 Volts
V CASE 318 ] ¢
STYLE 12
1%’ LOW PROFILE SOT-23 —0 3
; PLASTIC 2 o—¢
SMO05 6.2 6.75 7.3 1.0 5.0 10 17 9.8 225
SM12 13.3 145 15.75 1.0 12 1.0 12 19 95
11. VR measured at pulse test current I+ at an ambient temperature of 25°C.
MA3075WAL
Table 23. Two Line TVS/ESD in SOT-23; Meets IEC61000-4-2, Level 4
ELECTRICAL CHARACTERISTICS (Tp = 25°C unless otherwise noted)
UNIDIRECTIONAL
(VE=0.9V Max @ Iz = 10 mA)
Breakdown Voltage Max
Reverse Maximum
VgRr (Note 12) Leakage Temperature
V) Current Coefficient
@ It Ir of VBR
Device Min Nom Max (mA) mA@5V) (mV/°C)
3 CASE 318
\ STYLE 12 1o | o5
1 ’ LOW PROFILE SOT-23
) PLASTIC 2 o—¢
MA3075WAL | 72 7.5 7.9 | 50 | 10 5.3

12.VgR measured at pulse test current It at an ambient temperature of 25°C.
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TVS/ESD Protection - Two Line (continued)

NUP2105L - CAN Bus Protector

Table 24. Two Line TVS/ESD in SOT-23; 350 Watts Peak Power (8 x 20 us); Meets IEC61000-4-2, Level 4

ELECTRICAL CHARACTERISTICS (Ta = 25°C unless otherwise noted)

BIDIRECTIONAL

Max
Max Reverse Reverse
Breakdown Voltage Leakage Current Max Re- | Voltage @ | Peak Power
Capacitance verse lpp Rating
(pF) @0V, Surge (Clamping | (8x20 usec)
Vggr (V) @It IR VeRwm 1.0 MHz Current Voltage) (Note 13)
Ipp Ve
Device Min Nom Max | (mA) (nA) v) Typ | Max (A) v) Watts
» t o
CASE 318
—O0 3
1%’ SOT-23 > o f—)
2
NUP2105L 262 | - [ 82 | 10 [ o1 [ 24 [a [ - | 80 [ 4 | ss0
13. Surge waveform 8 x 20 usec.
DF3A6.8FU
Table 25. Two Line TVS/ESD in SC-70; 150 Watts Peak Power (8 x 20 ps); Meets IEC61000-4-2, Level 4
ELECTRICAL CHARACTERISTICS (Tp = 25°C unless otherwise noted)
UNIDIRECTIONAL
(VE=0.9V Max @ Iz = 10 mA)
Max Reverse Max
Leakage Max Reverse
Breakdown Voltage Current Reverse Voltage @ lpp
Surge (Clamping
Ver (Note 14) Current Voltage)
@ly IR @ VR Ipp Ve
Device Min | Nom | Max | (ma) () *) )
3 1 o_k_
CASE 419 L o 3
] SC-70 (SOT-323) 2 o ]‘
2
DF3A6.8FU | 64 | 68 | 72 | 50 [ 05 | 50 | 2.0 | 9.6

14.VgRr measured at pulse test current I+ at an ambient temperature of 25°C.
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TVS/ESD Protection - Two Line (continued)

NZL5V6AXV Series
Table 26. Two Line ESD Protection in SC-89; Meets IEC61000-4-2, Level 4

ELECTRICAL CHARACTERISTICS (Ta = 25°C unless otherwise noted)
UNIDIRECTIONAL

(Ve =0.9V Max @ I = 10 mA)

Max Reverse
Leakage
Breakdown Voltage Current
Vggr (Note 15)
W @I Ih @ Vr
Device Min Nom Max (mA) A (V)
$ CASE 463C 10—
& SC-89 20— —° 3
2
1
NZL5V6AXV3 5.32 5.6 5.88 5.0 5.0 3.0
NZL6V8AXV3 6.46 6.8 7.14 5.0 1.0 4.5
NZL7V5AXV3 7.12 7.5 7.88 5.0 1.0 5.0
15.VgRr measured at pulse test current I+ at an ambient temperature of 25°C.
nESD3.3D Series
Table 27. Two Line ESD Protection in SOT-723; Meets IEC61000-4-2, Level 4
ELECTRICAL CHARACTERISTICS (Ta = 25°C unless otherwise noted)
UNIDIRECTIONAL
(VE=0.9V Max @ I = 10 mA)
Breakdown Voltage Max
Reverse
Vggr (Note 16) Leakage
v) Current
@It I
Device Min Nom Max (mA) (nA) @ VRwm)
CASE 631AA 1 0—14—
STYLE 4 —0 3
SOT-723 2 0—14—
uwESD3.3D 5.0 - - 1.0 1.0
uESD5.0D 6.2 - - 1.0 0.1
uESD6.0D 7.0 - - 1.0 0.1

16.VgR measured at pulse test current I+ at an ambient temperature of 25°C.
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TVS/ESD Protection - Four Line

Table 28. Four Line TVS/ESD Protection; Meets IEC61000-4-2, Level 4

Max
Max Reverse Reverse
Breakdown Voltage Leakage Current Max Re- | Voltage @ | Peak Power
Capacitance verse lpp Rating
(pF) @0V, Surge (Clamping | (8x20 usec)
Vggr (V) @It IR VeRwm 1.0 MHz Current Voltage) (Note 17)
Ipp Ve
Device Min Nom Max | (mA) (nA) V) Typ Max (A) v) Watts

6& CASE 318F [ Fepotye]

E@ STYLE 1 [2] 5]

1 SC-74 PLASTIC E ‘G 9\ EI
MMQA5V6 5.32 5.6 5.88 1.0 2.0 3.0 257 - 3.0 8.0 150
MMQAGBV2 5.89 6.2 6.51 1.0 0.7 4.0 225 - 2.66 9.0 150
MMQA6V8 6.46 6.8 714 1.0 0.5 4.3 210 - 2.45 9.8 150
MMQA12V 1.4 12 12.6 1.0 0.075 9.1 17 - 1.39 17.3 150
MMQA13V 12.4 13 13.7 1.0 0.075 9.8 108 - 1.29 18.6 150
MMQA15V 14.3 15 15.8 1.0 0.075 11 93 - 1.1 21.7 150
MMQA18V 171 18 18.9 1.0 0.075 14 77 - 0.923 26 150
MMQA20V 19 20 21 1.0 0.075 15 69 - 0.84 28.6 150
MMQA22V 20.9 22 23.1 1.0 0.075 17 63 - 0.758 31.7 150
MMQA24V 22.8 24 25.2 1.0 0.075 18 58 - 0.694 34.6 150
MMQA27V 25.7 27 28.4 1.0 0.075 21 50 - 0.615 39 150
MMQA30V 28.5 30 31.5 1.0 0.075 23 40 - 0.554 43.3 150
MMQA33V 31.4 33 34.7 1.0 0.075 25 42 - 0.504 48.6 150
SMS05 6.0 - 7.2 1.0 20 5.0 300 400 23 15.5 350
SMS12 13.3 - 15 1.0 1.0 12 120 150 15 23 350
SMS15 16.7 - 18.5 1.0 1.0 15 100 125 12 29 350
SMS24 26.7 - 32 1.0 1.0 24 60 75 8.0 44 350

4 1 o—l{——)\ho 5
5 % CASE 419A 0o .
3 SC-88A (SOT-353)
12 3o—¢——P—o4

MSQABV1W5 6.1 6.6 7.2 1.0 1.0 3.0 90 - - - 150
SMF05 6.0 - 7.2 1.0 5.0 5.0 90 - 12 12.5 200

17.Surge waveform 8 x 20 usec.
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TVS/ESD Protection - Four Line (continued)

Table 28. Four Line TVS/ESD Protection; Meets IEC61000-4-2, Level 4 (continued)

Max
Max Reverse Reverse
Breakdown Voltage Leakage Current Max Re- | Voltage @ | Peak Power
Capacitance verse lpp Rating
(pF) @0V, Surge (Clamping | (8x20 usec)
Vggr (V) @It IR VeRwm 1.0 MHz Current Voltage) (Note 18)
Ipp Ve
Device Min Nom Max | (mA) (nA) v) Typ | Max (A) v) Watts
* 1 6
6§ CASE 4198 » 5
, 3 SC-88 (SOT-363)
1 3 4
DF6A6.8FU | 64 | 68 [ 72 | 10 | 10 [ 50 |40 [ - | 70 11.4 75
1o—¢—9—P——o5
5 \@% CASE 463B _
1 SOT-553 2©
3P4
NZQA5V6XV5 5.32 5.6 5.88 1.0 1.0 3.0 90 - 10 10.5 100
NZQABV2XV5 5.89 6.2 6.51 1.0 0.5 4.0 80 - 9.0 1.5 100
NZQABV8XV5 6.46 6.8 7.14 1.0 0.1 4.3 70 - 8.0 12.5 100
A1l OF LTO C1
@ CASE 766AB ,
5 PIN FLIP-CHIP CSP B2[ L
A3 Ob ﬁo o3
NUP4103FC | 60 | 70 [ 80 | 10 | o1 [ 83 |47 | - | - - -

18.Surge waveform 8 x 20 usec.
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TVS/ESD Protection - Five Line

Table 29. Five Line TVS/ESD Protection; Meets IEC61000-4-2, Level 4

Max
Max Reverse Reverse
Breakdown Voltage Leakage Current Max Re- | Voltage @ | Peak Power
Capacitance verse lpp Rating
(pF) @0V, Surge (Clamping | (8x20 usec)
Vggr (V) @It IR VeRwm 1.0 MHz Current Voltage) (Note 19)
Ipp Ve
Device Min Nom Max | (mA) (nA) v) Typ | Max (A) v) Watts
6@ CASE 318F L] o]
E@ STYLE 1 [2 |9 s]
SC-74 PLASTIC
1 [P e]
SMS05C 6.2 - 7.2 1.0 5.0 5.0 260 - 24 145 350
SMS12C 13.3 - 15 1.0 1.0 12 120 - 15 23 350
SMS15C 17 - 19 1.0 1.0 15 95 - 12 29 350
SMS24C 26.7 - 32 1.0 1.0 24 60 - 8.0 44 350
> 3 [erads]
6
@! ! CASE 419B
% A 3 SC-88 (SOT-363) IZ EI
1 [s] 4]
SMF05C 6.2 - 7.2 1.0 5.0 5.0 80 - 8.0 12.5 100
SMF12C 13.3 - 15 1.0 1.0 12 40 - 6.0 23 100
SMF15C 17 - 19 1.0 1.0 15 33 - 5.0 29 100
SMF24C 26.7 - 32 1.0 1.0 24 21 - 25 44 100
[1] B
s CASE 463A
T SOT-563 [2] 5]
]
[s] 4]
NUP5120X6 |62 [ 68 [ 72 | 10 [ o5 [ 80 [ | - | - [ - 90

19.Surge waveform 8 x 20 usec.
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Low Capacitance TVS/ESD Protection - One Line

SLO5 Series
Table 30. Single Line Low Cap TVS/ESD in SOT-23; 300 Watts Peak Power (8 x 20 us); Meets IEC61000-4-2, Level 4

Max
Max Reverse Reverse
Breakdown Voltage Leakage Current Max Re- | Voltage @
Capacitance verse lpp Peak Power
(pF) @0V, Surge (Clamping Rating
Ver (V) @ly Ir Vewm 1.0 MHz Current | Voltage) | (8x20 psec)
Ipp Ve
Device Min Nom Max (mA) (nA) ) Typ | Max (A) (\%)] Watts
V CASE 318 2 P
%/ STYLE 26 °
1 ” SOT-23 3
2 (NC)
SLO05 6.0 - 8.0 1.0 20 5.0 3.5 5.0 17 11 300
SL15 16.7 - 18.5 1.0 1.0 15 3.5 5.0 10 30 300
SL24 26.7 - 29 1.0 1.0 24 3.5 5.0 5.0 55 300

Table 31. Meets IEC61000-4-2, Level 4

Breakdown Voltage Forward Voltage Capacitance* (pF) @ 0 V,
Vgr (V) @ lpr Vi (V) I 1.0 MHz
Device Min uA Max mA o | max
s ANODE CATHODE
‘ CASE 318 1 o—ipPo 2
B e !
2 CATHODE/ANODE

USB 2.0
NUP1301ML3 | 70 100 0855 | 10 | - | oo

*C;j = Between /0O pin and ground.
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Low Capacitance TVS/ESD

Protection - Two Line

Table 32. Two Line Low Cap TVS/ESD Protection; Meets IEC61000-4-2, Level 4

Max
Max Reverse Reverse
Breakdown Voltage Leakage Current Max Re- | Voltage @
Capacitance* verse Ipp Peak Power
(pF) @0V, Surge (Clamping Rating
VgRr (V) @lr Ir VRwm 1.0 MHz Current Voltage) | (8x20 psec)
Ipp Ve
Device Min Nom Max (mA) (nA) v) Typ | Max (A) (\%) Watts
1 O3—e —11 8
2 o ==l
8 ~ <3 CASE 751
Oft,%j}' SO-8 3 T 6
1 4 o o— 11 5
USB 1.1
LCO03-6 les | - | - | 10 | 20 [ 50 | 16 | 25 | 0 15 2000
6@ CASE 318G
N TSOP-6 VN2 5 05 Vp
123
N/C 3 c— — 4 N/C
USB 2.0
NUP2201MR6 leo | - | - | 10 | 50 [ 50 |80 |50 | =25 20 500
5 4 1/10 1 A T 6 1/0
6 O CASE 419B
% sc-88 VN 2 05 5 Vp
53 (SOT-363)
1 N/C 3 c— —tmaN/C
USB 2.0
NUP2202W1 6o | - | - | 10 | 50 [ 50 [ 30 50| =28 20 500
*C; = Between 1/O pin and ground.
Table 33. Meets IEC61000-4-2, Level 4
Breakdown Voltage Forward Voltage Capacitance* (pF) @ 0V,
Vgr (V) @ lpr Vi (V) Is 1.0 MHz
Device Min pA Max mA Typ | Max
VN| 1 6 I N/C
5 4
6 o CASE 419B o [Z] 5] 10
3 SC-88
12 —pls
Vp 3] 4] NC
USB 2.0
NUP2301MW6 70 100 0855 | 10 | 1.6 3.0

*C; = Between 1/O pin and ground.
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Low Capacitance TVS/ESD Protection - Four Line

Table 34. Four Line Low Cap TVS/ESD Protection; Meets IEC61000-4-2, Level 4

Max
Max Reverse Reverse
Breakdown Voltage Leakage Current Max Re- | Voltage @ | Peak Power
Capacitance* verse lpp Rating
(pF) @0V, Surge (Clamping | (8x20 usec)
Vggr (V) @It IR VRwm 1.0 MHz Current Voltage) (Note 20)
Ipp Ve
Device Min Nom Max | (mA) (nA) v) Typ | Max (A) v) Watts
4 1 o—&——P—o5
5 O CASE 419A oo 4
3 SC-88A (SOT-353)
2
1 3o———P—4
NSQABV8AWS5 6.4 6.8 71 1.0 1.0 5.0 12 15 1.6 13 20
NSQA12VAW5 11.4 12 12.7 5.0 0.05 9.0 7.0 15 0.9 23 20
1o—d——P——o5
5 \@% CASE 463B _
1 SOT-553 2¢
g2
NZQA5V6AXV5 5.3 5.6 59 1.0 1.0 3.0 13 17 1.6 13 20
NZQABV8AXV5 6.1 6.8 7.2 1.0 1.0 4.3 12 15 1.6 13 20
*C; = Between /O pin and ground.
20. Surge waveform 8 x 20 usec.
Table 35. Four Line Low Cap TVS/ESD Protection in SOT-953; Meets IEC61000-4-2, Level 4
Typ Typ
Capacitance | Capacitance
Breakdown Voltage Leakage Current | @ 0V Bias | @ 3.0 V Bias
Vgr @ 1.0 mA (Volts) Irm @ VRM (PF) (PF)
lrwm
Device Min Nom Max | Vewm (nA) Typ | Max | Typ | Max
1o—¢—4—P——o5
@ CASE 527AB 5o .
SOT-953
g2
NUP45V6P5 5.3 5.6 5.9 3.0 1.0 13 17 7.0 1.5
NUP46V8P5 6.47 6.8 714 4.3 1.0 12 15 6.7 9.5
NUP412VP5 11.4 12 12.7 9.0 1.0 6.5 10 3.5 5.0
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Low Capacitance TVS/ESD Protection - Four Line (continued)

Table 36. Four Line Low Cap TVS/ESD Protection in SOT-563; Meets IEC61000-4-2, Level 4

Working
Peak
Reverse | Max Reverse Peak
Voltage Leakage Max Reverse Power Peak
Breakdown Voltage Breakdown Voltage (D4, Do, Current (D, Leakage Rating Power
(D1, Do, and D3) (Veeo) and D3) D,, and D3) Current (Vcg) (8x20 Rating
Capacitance usec) (8x20
VBR VBR (PF) @3.0V, | (Dy,D2, | usec)
V) @ly V) @It VeRwm Ir VRwm IR VR 1.0 MHz and D3) (Vce)
Device Min Nom Max (mA) Nom Max (mA) (\)] (nA) (\)] (nA) ) Typ | Max Watts (mW)
Dy [1] 6] anD
« CASE 463A
\@ SOT-563 D, [2] 5] D5
]
Voo [ }——{1] eno
NUP4060AXV6 | 6.2 | 6.8 | 7.2 | 1.0 | 15.3 | 16 | 17.1 | 5.0 | 5.0 | 0.5 | 3.0 | 0.05 | 11 | 7.0 | 10 | 20 | 200
Table 37. Four Line Low Cap Bidirectional TVS/ESD Protection in SOT-563; Meets IEC61000-4-2, Level 4
Max
Max Reverse Reverse
Breakdown Voltage Leakage Current Max Voltage @
Capacitance* | Reverse Ipp Peak Power
(pF) @0V, Surge (Clamping Rating
VgRr (V) @lr nA VRwm 1.0 MHz Current Voltage) | (8x20 psec)
Ipp Ve
Device Min Nom Max | (mA) (nA) v) Typ | Max (A) v) Watts
6ol
P
CASE 463A
W SOT-563 —o 2.5
1 Y SE——
oY
NUP4102XV6 136 | - [178] 10 [ 100 [ 12 | 13 | 15| 80 | 25 | 75
*C; = Between 1/O pin and ground.
Table 38. Four Line Low Cap TVS/ESD Protection; Meets IEC61000-4-2, Level 4
Max
Max Reverse Reverse
Breakdown Voltage Leakage Current Max Voltage @
Capacitance* | Reverse lpp Peak Power
(pF) @0V, Surge (Clamping Rating
Ver (V) @ly Ir Vewm 1.0 MHz Current | Voltage) | (8x20 psec)
Ipp Ve
Device Min Nom Max (mA) (nA) ) Typ | Max (A) (\%)] Watts
109 ie-i¢ 118
D—K—?—K—(l
84 <3 CASE 751 20+ ==
0/\1‘1, > >—k—o
o SO-8 3¢ 6
1 e
4 o | | 115
USB 2.0
NUP4201DR2 6.0 - - 1.0 10 5.0 5.0 10 10 12 500
SRDA05-4R2 6.0 - - 1.0 10 5.0 10 15 10 12 500

*C; = Between 1/O pin and ground.
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Low Capacitance TVS/ESD Protection - Four Line (continued)

Table 38. Four Line Low Cap TVS/ESD Protection; Meets IEC61000-4-2, Level 4 (continued)

Max
Max Reverse Reverse
Breakdown Voltage Leakage Current Max Voltage @
Capacitance* | Reverse Ipp Peak Power
(pF) @0V, Surge (Clamping Rating
VgRr (V) @lr Ir VRwm 1.0 MHz Current Voltage) | (8x20 psec)
Ipp Ve
Device Min Nom Max (mA) (nA) v) Typ | Max (A) (\%) Watts
/101 61/0
54 »H—Il—bkv
6? CASE 318G
E@ TSOP-6 wa[ [+ lsve
3
2 2
1 |
1103 [ Jawo
USB 2.0
NUP4201MR6 leo | - | - | 10 | 50 [ 50 [80 50| 25 | 20 500
1101 6 1/0
5 4 »H—Il—ﬂo
6 O CASE 4198
%@ s SC-88 (SOT-363) we [ Mo Isve
2 4
1 ]
1103 ] L Jawo
USB 2.0
NUP4202W1 6o | - | - | 10 | 50 [ 50 [80 50| 28 | =20 500
*C; = Between 1/O pin and ground.
Table 39. Four Line Low Cap TVS/ESD Protection; Meets IEC61000-4-2, Level 4
Break Volt F Volt
reakdown Voltage orward Voltage Capacitance* (pF) @ 0 V,
Ver (V) @ lpr Vi (V) It 1.0 MHz
Device Min pA Max mA Typ Max
Ty . ey 1
|/o1|:-:III II':n:uel/o
54 e
6@ CASE 318G GND 2 by 5 Voo
S, TSop-s oo
2
1 /O 3 |:|:|| |:|:| 4 1/0
4 pi |
| R |
USB 2.0
NUP4301MR6 | 70 100 0855 | 10 | 16 3.0

*C; = Between 1/O pin and ground.
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Low Capacitance TVS/ESD Protection - Four Line (continued)

Table 39. Four Line Low Cap TVS/ESD Protection; Meets IEC61000-4-2, Level 4 (continued)

Breakdown Voltage Forward Voltage Capacitance* (pF) @ 0 V,
Vgr (V) @ lpr Vi (V) I 1.0 MHz
Device Min pA Max mA Typ Max
r——— .71
. |/01.:.::|‘ 14 =:|:.6|/o
- DRM
q
e@ CASE 318F Ve 20 ] ' ko s vy
\@2 3 TSOP-6 M g
! o 3 :Eé ¢ ::.:. 4 1/0
L_I l_ _I_l |
USB 2.0
NUP4304MR6 70 100 0855 | 10 | 16 3.0
*C;j = Between /0O pin and ground.
Table 40. Four Line Low Cap TVS/ESD Protection; Meets IEC61000-4-2, Level 4
Max
Max Reverse Reverse
Breakdown Voltage Leakage Current Max Re- | Voltage @
Capacitance* verse Ipp Peak Power
(pF) @0V, Surge (Clamping Rating
VgRr (V) @lr Ir VRwm 1.0 MHz Current Voltage) | (8x20 psec)
Ipp Ve
Device Min Nom Max | (mA) (nA) ) Typ | Max (A) v) Watts
N
o1l 6o
54 premevy
? CASE 318G GND 2 i d o 5 Ve
N s TSOP-6 | ..N_T_N,, |
;2 10 3 .III :I. 410
L— 1
USB 2.0
NUP4302MR6 s | - | - o1t | a0 [ - | - ]| - | - -

*C;j = Between /O pin and ground.
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Low Capacitance TVS/ESD Protection - Eight Line

Table 41. Eight Line Low Cap TVS/ESD Protection; Meets IEC61000-4-2, Level 4

Max
Max Reverse Reverse
Breakdown Voltage Leakage Current Max Re- | Voltage @
Capacitance* verse Ipp Peak Power
(pF) @0V, Surge (Clamping Rating
VgRr (V) @lr Ir VRwm 1.0 MHz Current Voltage) | (8x20 psec)
Ipp Ve
Device Min Nom Max (mA) (nA) V) Typ | Max (A) V) Watts
| O?L\ \fo 8
2 o—¢ o7
CASE 506AK = =
DFN8 3 6
1
4 O?;_\ -fo 5
NUP8010MN | 53 | 56 [ 59 ] 10 | 10 [ 83 [ 18|17 | 16 | 13 [ 2

*C; = Between 1/O pin and ground.
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Bipolar Power
Transistors

In Brief ...

Through ON Semiconductor’s extensive process
improvements and stringent quality control standards,

we are proud to offer a broad line of bipolar power Bipolar Power Transistors . ..................... g ;3?8
transistors that meet or exceed those of other suppliers. Discrete Transistors ......................... 231
This portfolio consists of discrete and Darlington Surface Mount ............... ... ... ... 231
transistors in a variety of popular packages from the low Through-Hole ........................... 232
power surface mount SOT-223 to the high power TO-3. Darlington Transistors ....................... 236
Surface Mount . ............ ... .. 236

Product Highlights Through-Hole ........................... 236
Audio ... 238

Audio Transistors: Electronic Lamp Ballasts . .................... 240

® Improved gain linearity, complementary pair gain
matching and optimized die area for symmetrical
characteristics in complementary configurations.

® Unsurpassed high voltage FBSOA performance.

® New state of the art 150 W and 180 W high frequency
discrete transistors.

® ThermalTrak ™ output transistors with internal bias
control eliminate amplifier warm—up period, enable
instant temperature adjustment, upgrade sound quality
and improve bias stability.

® High voltage discrete audio output transistors that reach
higher voltages than previously available.

Electronic Lamp Ballast:
® High frequency, high gain bipolar transistors that utilize

monolithic collector/emitter diode tailored to meet the
needs of lamp ballasts.

® Active anti—saturation network to provide short and
highly reproducible collector current storage time.

Low V(E(sat) Transistors:

® Devices with combination of low saturation voltage and
high gain are ideal for high speed switching
applications where power savings is a concern.

Ultra High Current Transistors:

® Dual matched die configurations up to 60 A.

® Working voltages from 60 V to 120 V.

ON Semiconductor has a commitment to quality and
total customer satisfaction. We will continue to
demonstrate this in the new and innovative products we
plan to announce in the coming year.
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BIPOLAR POWER TRANSISTORS SELECTOR GUIDE
SELECTION BY PACKAGE

Ic Range Vce Range Pp

Package (Amps) (Volts) (Watts)

w SOT-223 0.5-3.0 30-300 2.75-3.0

@ DPAK 0.5-10 25-450 12.5-25

& D2PAK 6.0-10 80-350 50-75
% DPAK 05-10 25450 12.5-25
//\9 T0-225AA 0.3-5.0 25500 12.5-50
TO-220AB 0.5-15 32-400 30-150
%@Ig’ e 1.0-10 60-450 28-45
= ﬂ,/ TO-218 10-25 60-350 80-150

%&) TO-247 8.0-30 150-250 100-200

TO-264 15-20 250-350 200-250
TO-264 15 260 200
5-Lead
s TO-3
\& =)\ (TO-204AA) 4.0-30 40-250 115-250
| T 40 Mil Pins
s o
l&zzé (TO-204AE) 40-60 60-250 150-300
= 60 Mil Pins
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. Pp
IcCont | Vceo(sus) Device Type fr (Case)
Amps Volts hgg @lc MHz Watts
Max Min NPN PNP Min/Max | Amp Min @ 25°C Package
0.5 300 MMJT350T1 30/240 0.05 30 2.75 w
3.0 30 MMJT9410TH MMJT9435T1 50 1.0 100 typ 3.0
SOT-223
0.5 300 MJD340T4 MJD350T4 30/240 0.05 30 15
1.0 250 MJD47T4 30/150 0.3 10 15
350 MJD5731T4 10 min 1.0 10 15
400 MJD50T4 30/150 0.3 10 15
2.0 45 MJD148T4 50 min 2.0 3.0 20
50 NJD2873T4 40 min 2.0 30 12.5
450 MJD18002D2T4 6.0 min 2.0 13 typ 25 9
3.0 40 MJD31T4 MJD32T4 10 min 1.0 3.0 15 %
100 MJD31CT4 MJD32CT4 10 min 1.0 3.0 15 DPAK
4.0 100 MJD243T4 MJD253T4 40/180 0.2 40 12.5
5.0 25 MJD200T4 MJD210T4 45/180 2.0 65 12.5
6.0 100 MJD41CT4 MJD42CT4 15/75 3.0 3.0 20
8.0 80 MJD44H11T4 MJD45H11T4 40 min 4.0 50 typ 20
10 60 MJD3055T4 MJD2955T4 20/100 4.0 2.0 20
6.0 100 MJB41CT4 MJB42CT4 15/75 3.0 3.0 65
8.0 80 MJB44H11T4 MJB45H11T4 40/100 4.0 40 50
D2PAK
0.3 350 MJE3439 40/160 0.02 15 15
0.5 200 MJE344 30/300 0.05 15 20.8
250 2N5655 30/250 0.1 10 20
300 MJE340 MJE350 30/240 0.05 30 20.8
350 2N5657 30/250 0.1 10 20
BD159 30/240 0.05 30 20
1.0 40 2N4921 2N4918 20/100 0.5 3.0 30
60 2N4922 2N4919 20/100 0.5 3.0 30
80 2N4923 2N4920 20/100 0.5 3.0 30
15 45 BD135 BD136 40/250 0.15 50 12.5
60 BD137 BD138 40/250 | 0.15 50 125 TO-225AA
80 BD139 BD140 40/250 0.15 50 12.5
2.0 45 BD234 25 min 1.0 3.0 25
80 BD237 25 min 1.0 3.0 25
3.0 40 MJE180 MJE170 50/250 0.1 50 12.5
60 MJE181 MJE171 50/250 0.1 50 12.5
80 BD179 BD180 40/250 0.15 3.0 25
MJE182 MJE172 50/250 0.1 50 12.5
500 BUH51 t 8.0 min 1.0 12 typ 50
tStyle 3.
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Discrete Transistors (continued)

. Pp
IcCont | Vceo(sus) Device Type fr (Case)
Amps Volts hgg @lc MHz Watts
Max Min NPN PNP Min/Max | Amp Min @ 25°C Package

4.0 32 BD435 BD436 50 min 2.0 3.0 36
40 MJE521 MJE371 40 min 1.0 3.0 40
2N5190 25 min 1.5 2.0 40
45 BD437 BD438 40 min 2.0 3.0 36
60 BD439 BD440 25 min 2.0 3.0 36
BD787 BD788 20 min 2.0 50 15

2N5191 2N5194 25/100 15 2.0 40 TO-225AA
80 2N5192 2N5195 25/100 1.5 2.0 40
BD441 BD442 15 min 2.0 3.0 36
100 MJE243 MJE253 40/120 0.2 40 15
5.0 25 MJE200 MJE210 45/180 2.0 65 15
1.0 40 TIP30 15/75 1.0 3.0 30
60 TIP29A TIP30A 15/75 1.0 3.0 30
80 TIP29B 15/75 1.0 3.0 30
100 TIP29C TIP30C 15/75 1.0 3.0 30
250 TIP47 30/150 0.3 10 40
300 TIP48 MJE5730 30/150 0.3 10 40
350 MJE5731 30/150 0.3 10 40
375 MJE5731A 30/150 0.3 10 40
400 TIP50 30/150 0.3 10 40
2.0 400/700 | BUL44 14/36 0.4 13 typ 50
450/1000 | BUX85 30 0.1 4.0 50
MJE18002 14/34 0.2 12 typ 40
3.0 40 TIP31 TIP32 25 min 1.0 3.0 40
60 TIP31A TIP32A 25 min 1.0 3.0 40
80 BD242B 25 min 1.0 3.0 40

TO-220AB
TIP31B TIP32B 25 min 1.0 3.0 40
100 BD241C BD242C 25 min 1.0 3.0 40
TIP31C TIP32C 25 min 1.0 3.0 40
4.0 80 D44C12 D45C12 40/120 0.2 40 typ 30
350 MJE15034 MJE15035 10 min 2.0 30 50
400/700 MJE13005 6/30 3.0 4.0 60
500/800 | BUH50 10 typ 2.0 4.0 50
5.0 250 2N6497 10/75 25 5.0 80
400/700 | BUL45 14/34 0.3 12typ 75
BUL45D2* 22 min 0.8 13 typ 75
450/1000 | MJE18004 14/34 0.3 13 75
MJE18004D2* 15 min 0.8 13 75

NOTE: When two voltages are given, the format is Vceo(sus)/VCES-

*D2 suffix indicates transistor with built-in C-E freewheeling diode and antisaturation network.
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Discrete Transistors (continued)

IcCont | Vceo(sus) Device Type fr (cZZe)
Amps Volts hre @lc MHz Watts
Max Min NPN PNP Min/Max | Amp Min @ 25°C Package
6.0 40 TIP42 15/75 3.0 3.0 65
60 TIP41A TIP42A 15/75 3.0 3.0 65
80 TIP41B TIP42B 15/75 3.0 3.0 65
BD244B 15 min 3.0 3.0 65
100 BD243C BD244C 15 min 3.0 3.0 65
TIP41C TIP42C 15/75 3.0 3.0 65
400/700 | BUL146 14/34 0.5 14 typ 100
450/1000 | MJE18006 14/34 0.5 14 typ 100
7.0 30 2N6288 2N6111 30/150 3.0 4.0 40
50 2N6109 30/150 2.5 4.0 40
70 2N6292 2N6107 30/150 2.0 4.0 40
200 BU406 30 min 1.5 10 60
8.0 120 MJE15028 MJE15029 20 min 4.0 30 50
150 MJE15030 MJE15031 20 min 4.0 30 50
250 MJE15032 MJE15033 10 min 2.0 30 50
300 MJE5850 15 min 2.0 30 typ 80
350 MJE5851 15 min 2.0 30 typ 80
400 MJE5852 15 min 2.0 30 typ 80 TO-220AB
MJE13007 5/30 5.0 14 typ 80
450/1000 | MJE18008 16/34 1.0 13 typ 125
10 60 D44H8 D45H8 40 min 4.0 3.0 50
MJE3055T MJE2955T 20/70 4.0 3.0 75
80 BD809 BD810 15 min 4.0 1.5 90
D44H11 D45H11 40 min 4.0 50 typ 50
400/700 | BUH100 6.0 min 10 23 typ 100
12 90 BUV26 12 min 12 30 typ 85
120 BUV27 12 min 8.0 30 typ 70
400/700 | MJE13009 6/30 8.0 4.0 100
15 60 2N6487 2N6490 20/150 5.0 5.0 75
80 2N6488 2N6491 20/150 5.0 5.0 75
D44VH10 D45VH10 20 min 4.0 50 typ 83
400/700 | BUH150 4.0 min 20 23 typ 150

NOTE: When two voltages are given, the format is Vceo(sus)/VCES-
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Discrete Transistors (continued)

IcCont | Vceo(sus) Device Type fr (cZZe)
Amps Volts hre @lc MHz Watts
Max Min NPN PNP Min/Max | Amp Min @ 25°C Package
1.0 250 | MJF47 30/150 | 0.3 10 28
3.0 100 | MJF31C MJF32C 10min | 1.0 3.0 28
50 | 450/1000 | MJF18004 1434 | 03 | 13typ 35 glﬂl
6.0 | 400/700 |BUL146F 14/34 0.5 14 typ 40
8.0 150 | MJF15030 MJF15031 40min | 3.0 30 35 Isolated
450/1000 | MJF18008 16/34 1.0 13 typ 45 T0-220
10 60 MJF3055 MJF2955 20/100 | 4.0 2.0 40
80 MJF44H11 MJF45H11 40/100 | 4.0 40 35
10 100 | TIP33C 20/100 | 3.0 3.0 80
15 60 TIP3055 TIP2955 5 min 10 25 80
16 160 MJE4343 MJE4353 15min | 8.0 1.0 125 =%
25 60 TIP35A TIP36A 15/75 15 3.0 125 TO-218
100 | TIP35C TIP36C 15/75 15 3.0 125
8.0 150 | MUw21192 MJW21191 15min | 8.0 4.0 100
15 260 | MJWO0281A MJWO0302A 75/150 | 3.0 30 150 &
MJW3281A MJW1302A 75/150 | 4.0 30 200 %
16 250 | MJW21194 MJW21193 20/60 8.0 4.0 200 T0-247
MJW21196 MJW21195 20/60 8.0 4.0 200
15 260 | MJL3281A MJL1302A 75/150 | 4.0 30 200
MJLO281A MJLO302A 75/150 | 3.0 30 180 )
350 | MJL4281A MJL4302A 80/250 | 5.0 35 230 —-’
16 250 [ MJL21194 MJL21193 25/75 8.0 4.0 200 TO-264
MJL21196 MJL21195 25/75 8.0 4.0 200
15 260 | NJLO281D NJL0302D 75/150 | 3.0 30 180 208
260 | NJL3281D NJL1302D 75/150 | 4.0 30 200 S
350 | NJL4281D NJL4302D 75/150 | 5.0 30 250 T0-264
16 250 | NJL21194D NJL21193D 25/75 8.0 4.0 200 (5-Lead)
4.0 250 | MJ15020 MJ15021 30min | 1.0 20 150
10 140 | 2N3442 20/70 4.0 3.0 117
250 | MJ15011 20/100 | 2.0 3.0 200
15 60 2N3055 MJ2955 20/70 4.0 25 115
2N3055A 20/70 4.0 0.8 115 (TotgafAA)
120 | MJ15015 MJ15016 20/70 4.0 1.0 180
140 | MJ15001 MJ15002 25/150 | 4.0 2.0 200

NOTE: When two voltages are given, the format is Vceo(sus)/VCES-
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Discrete Transistors (continued)

IcCont | Vceo(sus) Device Type fr (cZZe)
Amps Volts hre @lc MHz Watts
Max Min NPN PNP Min/Max | Amp Min @ 25°C Package
16 140 | 2N3773 2NB609 15/60 8.0 4.0 150
200 | MJ15022 MJ15023 15/60 8.0 5.0 250
250 | MJ15024 MJ15025 15/60 8.0 5.0 250
MJ21194 MJ21193 25/75 8.0 4.0 250
MJ21196 MJ21195 25/75 8.0 4.0 250
20 60 ON3772 15/60 10 2.0 150
9 2N5038 20100 | 12 60 140
140 | MJ15003 MJ15004 25/150 | 5.0 2.0 250
25 60 2N5885 2N5883 20100 | 10 4.0 200 TO-3
80 | 2N5886 2N5884 20/100 | 10 4.0 200 (TO-204AA)
100 | 2N6338 301120 | 10 40 200
150 | 2N6341 301120 | 10 40 200
30 40 ON3771 15/60 15 2.0 150
60 2N5302 15/60 15 2.0 200
100 | MJs02 MJ4502 25100 | 7.5 2.0 200
40 200 |BUV21 10min | 25 8.0 150
250 | BUV22 10min | 20 8.0 250
50 80 2N5686 2N5684 15/60 25 2.0 300
60 60 MJ14001 15/100 | 50 3.0 300 (TO.[(Z)(;:AE)
80 MJ14002 15/100 | 50 3.0 300
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Darlington Transistors

. Pp
IcCont | Vceo(sus) Device Type fr (Case)
Amps Volts hgg @lc MHz Watts
Max Min NPN PNP Min/Max | Amp Min @ 25°C Package
2.0 100 MJD112T4 MJD117T4 1000 min 2.0 25 20
4.0 80 MJD6039T4 1k/2k 2.0 25 20
350 NJD35N04 2000 min 2.0 90 45 %9
8.0 100 MJD122T4 MJD127T4 1k/2k 4.0 4 20
DPAK
120 MJD128T4 1k/2k 4.0 4 20
10 80 MJD44E3T4 1k min 5.0 20
10 350 BUB323Z 500/3400 5.0 2.0 75
D2PAK
2.0 100 MJE270t MJE271t 1.5k min 0.12 6.0 15
4.0 40 2N6034 25 min 1.5 2.0 40
45 BD675 BD676 750 1.5 3.0 40
BD675A BD676A 750 2.0 3.0 40
60 BD677 BD678 750 min 1.5 40
BD677A BD678A 750 min 2.0 40 @
MJE800 MJE700 750 min 1.5 1.0 40 //\/
2N6038 750/18k 2.0 25 40
80  |BD679 BD680 750 min | 1.5 40 TO-225AA
BD679A BD68OA 750min | 2.0 40
MJE802 MJE702 750 min 1.5 1.0 40
MJE803 MJE703 750 min 2.0 1.0 40
2N6039 2N6036 750/18k | 2.0 25 40
100 BD681 BD682 750 min 1.5 40
2.0 60 TIP110 TIP115 500 min 2.0 25 50
80 TIP111 TIP116 500 min 2.0 25 50
100 TIP112 TIP117 500 min 2.0 25 50
5.0 60 TIP120 TIP125 1k min 3.0 4.0 65
80 TIP121 TIP126 1k min 3.0 4.0 65
100 TIP122 TIP127 1k min 3.0 4.0 75
8.0 60 2N6043 2N6040 1k/10k 4.0 4.0 75
TIP100 1k/20k 3.0 4.0 80
80 BDX53B BDX54B 750 min 3.0 4.0 60
TIP101 TIP106 1k/20k 3.0 4.0 80 TO-220AB
TIP131 1k/15k 4.0 70
100 TIP132 1k/15k 4.0 70
2N6045 2N6042 1k/10k 3.0 4.0 75
BDX53C BDX54C 750 min 3.0
TIP102 TIP107 1k/20k 3.0 4.0 80
400 MJE5742 200 min 4.0 80

NOTE: When two voltages are given, the format is Vceosus)/VcEs-

tStyle 3.
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Darlington Transistors (continued)

. Pp
IcCont | Vceo(sus) Device Type fr (Case)
Amps Volts hgg @lc MHz Watts
Max Min NPN PNP Min/Max | Amp Min @ 25°C Package
10 60 2N6387 2NB667 1k/20k | 5.0 20 65
80 BDX33B BDX34B 750 min | 3.0 3.0 70
2N6388 1k/20k | 5.0 20 65
100  |BDX33C BDX34C 750 min | 3.0 3.0 70
15 80 BDW46 1k min 5.0 4.0 85 TO-220AB
100 | BDW42 BDW47 tkmin | 5.0 4.0 85
5.0 100 | MJF122 MJF127 2000 min | 3.0 4.0 28 ’
%ﬁl
10 100 | MJF6388 MJF6668 3k/20k | 3.0 20 40 Isolated
TO-220
10 60 TIP140 500min | 10 4.0 125
TIP141 500min | 10 4.0 125
100  |BDV65B BDV64B tkmin | 5.0 125
TIP142 TIP147 500min | 10 4.0 125 )
350 BU323Z 500/3400 | 5.0 150 B
15 150 MJH11017 400/15k | 10 3.0 150 o218
200 | MJH11020 MJH11019 400/15k | 10 3.0 150
250 | MJH11022 MJH11021 400/15k | 10 3.0 150
20 100 | MJH6284 MJH6287 750/18k | 10 4.0 125
12 100 2N6052 750/18k | 6.0 4.0 150
15 250 | MJ11022 MJ11021 100min | 15 3.0 175
20 80 2N6286 750/18k | 10 4.0 160
100 | 2Ne284 2N6287 750/18k | 10 4.0 160
30 60 MJ11012 1k min 20 4.0 200 T0-3
120 MJ11016 MJ11015 1k min 20 4.0 200 (TO-204AA)
250 | MJ11022 MJ11021 400/15k | 10 3.0 200
50 60 MJ11028 400 min | 50 300
90 MJ11030 400 min | 50 300
120 | MJ11032 MJ11033 400min | 50 300 (T OT(Z)OfAE)
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Audio
GENERAL DESIGN CURVES FOR POWER AUDIO OUTPUT STAGES

V(sr)ceo Required on Output and Driver Transistor
vs. Output Power for 4, 8 and 18 Q Loads

Output Transistor Peak Collector Current
vs. Output Power for 4, 8 and 16 Q Loads
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Another important parameter that must be considered before selecting the output transistors is the safe—operating area these
devices must withstand. For a complete discussion see Application Note AN48S5.

Recommended Power Transistors for Audio/Servo Loads

RMS Pp hre fr
Power Watts @Ilc MHz
Output NPN PNP Package @25°C | Vceo Ic Max | Min/Max | Amps Typ

To 25 W MJE15030 MJE15031 TO-220 50 150 8.0 20 min 4.0 30
MJE15032 MJE15033 TO-220 50 250 8.0 50 min 1.0 30
25t0 50 W MJE15034 MJE15035 TO-220 50 350 4.0 50 min 1.0 30
MJ15001 MJ15002 TO-3 200 140 15 25/150 4.0 3.0
50 to 100 W MJ15003 MJ15004 TO-3 150 140 20 25/150 5.0 3.0
MJ15015 MJ15016 TO-3 180 120 15 20/70 4.0 3.0
MJ15020 MJ15021 TO-3 250 250 4.0 30 min 1.0 30
Over 100 W MJW21192 MJW21191 TO-3 100 150 8.0 15 min 4.0 4.0
MJWO0281A MJWO0302A TO-3 150 260 15 75/150 3.0 30
MJLO281A MJLO302A TO-264 180 260 15 75/150 3.0 30
NJL0281D NJL0302D TO-264 180 260 15 75/150 3.0 30
(5-Lead)
MJL21194 MJL21193 TO-264 200 250 16 25/75 8.0 4.0
NJL21194D NJL21193D TO-264 200 250 16 25/75 8.0 4.0
(5-Lead)
MJL21196 MJL21195 TO-264 200 250 16 25/75 8.0 4.0
MJW21194 MJW21193 TO-247 200 250 16 20/60 8.0 4.0
MJW21196 MJW21195 TO-247 200 250 16 25/60 8.0 4.0
MJL3281A MJL1302A TO-264 200 260 15 75/150 5.0 30
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Recommended Power Transistors for Audio/Servo Loads (continued)

h
RMS Po FE fr
Power Watts @Ilc MHz
Output NPN PNP Package @ 25°C VcEo Ic Max | Min/Max | Amps Typ
MJW3281A MJW1302A TO-247 200 260 15 75/150 5.0 30
MJL4281A MJL4302A TO-264 200 350 15 80/200 5.0 35
NJL3281D NJL1302D TO-264 200 260 15 75/150 7.0 30
(5-Lead)
NJL4281D NJL4302D TO-264 250 350 15 75/150 5.0 30
(5-Lead)
MJ15024 MJ15025 TO-3 250 250 16 15/60 8.0 4.0
MJ21194 MJ21193 TO-3 250 250 16 25/75 8.0 4.0

The Power Transistors shown are provided for reference only and show device capability. The final choice of the Power
Transistors used is left to the circuit designer and depends upon the particular safe—operating area required and the mounting
and heat sinking configuration used.
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Bipolar Power Transistors for Electronic Lamp Ballasts

hgg min Inductive
IcCont | Vceosus) | VcEes Ic @lc Switching Pp (Case)
Amps Volts Volts Operating | Operating @ Ic Operating Watts
Max Min Min Device Type Amps Vce=1.0V tsi/ts Max (us) @ 25°C Package
2.0 400 700 BUL44 1.0 8.0 2.75/0.175 50
450 1000 MJE 18002 1.0 6.0 2.75/0.175 50
4.0 500 800 BUH50 2.0 8.0 typ 2.75/0.15 50
5.0 400 700 BUL45 2.0 7.0 3.8/0.17 75
700 BUL45D2* 2.0 10 2.25/0.015 75
450 1000 MJE18004 2.0 6.0 2.5/0.175 75
1000 MJE18004D2* 2.0 6.0 2.4/0.15 75
6.0 400 700 BUL146 3.0 8.0 2.5/0.15 100 TO-220AB
450 1000 MJE 18006 3.0 6.0 3.2/0.15 100
8.0 450 1000 MJE 18008 45 6.0 3.2/0.15 125
10 400 700 BUH100 5.0 10 typ 3.5/0.15 100
15 400 700 BUH150 10 8.0 typ 2.75/0.175 150
Isolated TO-220
hgg min Inductive
IcCont Vceosus) | Vces Ic @lc Switching Pp (Case)
Amps Volts Volts Operating | Operating @ Ic Operating Watts
Max Min Min Device Type Amps Vcg=1.0V tsi/ts Max (us) @ 25°C Package
5.0 450 1000 MJF18004 2.0 6.0 2.5/0.175 35 m
6.0 400 700 BUL146F 3.0 8.0 2.5/0.15 40 %’
Isolated
8.0 450 1000 MJF18008 45 6.0 3.2/0.15 45 TO-220
DPAK
hgg min Inductive
IcCont | Vceosus) | VcEes Ic @lc Switching Pp (Case)
Amps Volts Volts Operating | Operating @ Ic Operating Watts
Max Min Min Device Type Amps Vce=1.0V tsi/ts Max (us) @ 25°C Package
2.0 450 1000 MJD18002D2T4 1.0 6.0 1.2/0.150 25 9
DPAK
TO-225AA (TO-126)
hgg min Inductive
IcCont Vceosus) | Vces Ic @lc Switching Pp (Case)
Amps Volts Volts Operating | Operating @ Ic Operating Watts
Max Min Min Device Type Amps Vcg=1.0V tsi/ts Max (us) @ 25°C Package
3.0 500 800 BUH51t 1.0 8.0 3.75/0.3 50
TO-225AA

BUH-Series are specified for Halogen applications.
*D2 suffix indicates transistor with built-in C-E freewheeling diode and antisaturation network.
tStyle 3.

The isolated TO-220 is UL RECOGNIZED for its isolation feature and has been evaluated to 3500 volts RMS. Actual
isolation rating depends on specific mounting position and maintaining required strike and creepage distances.
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Rectifiers

ON Semiconductor Selector Guide - Discrete Devices

In Brief...

Continuing investment in research and development
for discrete products has created a rectifier
manufacturing facility that matches the precision and
versatility of the most advanced integrated circuits. As a
result, ON Semiconductor’s silicon rectifiers span all
high tech applications with quality levels capable of
passing the most stringent environmental tests ...
including those for automotive under—hood applications.
Product Highlights:

e Surface Mount Devices — A major thrust has been
the development and introduction of a broad range
of power rectifiers, Schottky and Ultrafast, 1/2 amp
to 40 amp, 10 to 600 volts.

e Application Specific Rectifiers —

— Schottky rectifiers having lower forward voltage
drop (0.3 to 0.6 volts) for use in low voltage
SMPS outputs and as “OR”ing diodes.

— MEGAHERTZ™ series for high frequency
power supplies and power factor correction.

— Ultrasoft rectifiers for high speed rectification.

— Energy rated rectifiers with guaranteed energy
handling capability.

— Automotive transient suppressors.

e Ultrafast rectifiers having reverse recovery times as
low as 25 ns to complement the Schottky devices
for higher voltage requirements in high frequency
applications.

e A wide variety of package options to match virtually
any potential requirement.

The rectifier selector section that follows has
generally been arranged by package and technology. The
individual tables have been sorted by voltage and current
with the package types for the devices listed shown above
each table. The Application Specific Rectifiers are also
included in their respective tables.
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RECTIFIER NUMBERING SYSTEM

PART NUMBER KEY XXX X XX XX XX X XX G
PREFIX ‘ || ‘ L G = LEAD FREE
(TYPE DESIGNATOR) O VR
(X10 EXCEPT PACKAGING

F = FULLY ISOLATED SCHOTTKY) DESIGNATOR*

A = SURFACE MT (SMA)

S = SURFACE MT (SMB/SMC) R = REVERSE

D = DPAK L = LOW Vg

B = D2PAK E = ENERGY

H = MEGAHERTZ SUFFIX -1 = I2PAK

M = POWERMITE®

| = IPAK (DUAL DESIGNATOR)

PREFIXKEY MUR = ULTRA FAST RECTIFIER

SUFFIXKEY CT

MBR = (SCHOTTKY) BARRIER RECTIFIER
MR = STANDARD & FAST RECOVERY
MSR = ULTRASOFT

CENTER TAP (DUAL) TO-220, POWERTAP, DPAK, D2PAK

PT = CENTER TAP (DUAL) TO-218 PACKAGE

WT = CENTER TAP (DUAL) TO-247

SF = SOD-123 FLAT LEAD

PF = POWER FACTOR CORRECTION SPECIFIC
EXAMPLE: MUR 30 20 WT

ULTRAFAST  30AMP 200V  CENTER TAP (DUAL) TO-247
EXAMPLE: MBR 30 45 WT

SCHOTTKY 30 AMP 45V CENTER TAP (DUAL) TO-247

*For available packaging options consult Sales Office or see Data Sheet.
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Application Specific Rectifiers
Table 1. Low Vg Schottky Rectifiers
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Max Vg @ Rated Ip

Max Iz @ Rated Vg

Device lo (A) Verm (V) and Tg =25°C (V) and Tg = 25°C (mA) Package
MBR0520L 0.5 20 0.385 0.25 SOD-123
MBR120LSF 1.0 20 0.45 0.4 SOD-123 Flat Lead
MBR120VLSF 1.0 20 0.34 0.6 SOD-123 Flat Lead
MBR130LSF 1.0 30 0.38 1.0 SOD-123 Flat Lead
MBRM110L 1.0 10 0.365 0.5 POWERMITE®
MBRA210L 2.0 10 0.35 0.7 SMA
MBRS130L 1.0 30 0.395 1.0 SMB
MBRS230L 2.0 30 0.50 1.0 SMB
MBRS410L 4.0 10 0.33 5.0 SMC
MBRD835L 8.0 35 0.41 14 DPAK
MBRD1035CTL 10 35 0.41 6.0 DPAK
MBR2030CTL 20 30 0.48 5.0 T0-220
MBRB2535CTL 25 35 0.41 10 D2PAK
MBR2535CTL 25 35 0.41 5.0 T0-220
MBRB2515L 25 15 0.42 15 D2PAK
MBR2515L 25 15 0.42 15 T0-220
MBRB3030CTL 30 30 0.51 5.0 D?PAK
MBR4015LWT 40 15 0.42 5.0 TO-247
MBR10H100CTGX* 10 100 0.85 0.0035 TO-220AB
MBR20H100CTGX* 20 100 0.88 0.0045 TO-220AB
MBRF20H100CTG* 20 100 0.88 0.0045 FULL PACK
MBR30H100CTGX* 30 100 0.93 0.0045 TO-220AB
MBR40H100WTG X 40 100 0.9 0.01 TO-247
MBR41H100CTG* 40 100 0.9 0.01 TO-220AB
MBRB41H100CT-1G % 40 100 0.9 0.01 [2PAK
MBR60H100CTG* 60 100 0.98 0.01 TO-220AB
MBRB30H30CT-1G* 30 30 0.6 0.5 I2PAK
MBR30455T* 30 45 0.76 0.2 TO-220AB
MBRB3045CT-1G* 30 45 0.76 0.2 [2PAK
MBRB30H60CT-1G* 30 60 0.82 0.8 I2PAK

Table 2. Low Leakage Schottky Rectifiers
Max Ve @ Rated lg Max I @ Rated Vggu

Device lo (A) Verm (V) and Tg =25°C (V) and Tg = 25°C (mA) Package
MBR120ESF 1.0 20 0.53 0.01 SOD-123FL
MBRM110E 1.0 10 0.53 0.001 POWERMITE®
MBRM120E 1.0 20 0.53 0.01 POWERMITE®
MBRA120E 1.0 20 0.53 0.01 SMA
MBRA210E 2.0 10 0.5 0.05 SMA
MBRS410E 4.0 10 0.5 0.15 SMC

Table 3. High Voltage Schottky Rectifiers
Max Ve @ Rated lg Max I @ Rated Vggy

Device lo (A) VRrm (V) and Tg =25°C (V) and Tg = 25°C (mA) Package
MBRS3200 3.0 200 0.84 0.005 SMB
MBRS3201 3.0 200 0.84 0.005 SMC
MBRS4201 4.0 200 0.86 0.00035 SMC
MBRB20200CT 20 200 1.0 1.0 D2PAK
MBR20200CT 20 200 1.0 1.0 TO-220AB

* New Product

All devices listed are ON Semiconductor preferred devices
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Application Specific Rectifiers (continued)

Table 3. High Voltage Schottky Rectifiers (continued)

Max Vg @ Rated Ip Max Iz @ Rated Vg
Device lo (A) Verm (V) and Tg =25°C (V) and Tg = 25°C (mA) Package
MBRF20200CT 20 200 1.0 1.0 FULL PAK
MBR40250 40 250 0.097 0.03 TO-220AC
MBR40250T 40 250 0.097 0.03 TO-220AB
MBRF40250T 40 250 0.097 0.03 FULL PAK
Table 4. MEGAHERTZ™ Rectifiers
Max Vg @ Rated I¢ Max I @ Rated Vggy
Device Io (A) Veau (V) and T = 25°C (V) and Tg = 25°C (mA) tyr (ns) Package
MURH840CT 8.0 400 2.2 0.01 28 TO-220AB
MURHB840CT 8.0 400 2.2 0.01 28 TO-220AB
MURHS160 1.0 600 2.4 0.02 35 SMB
MURHD560 5.0 600 2.7 0.01 30 DPAK
MURH860CT 8.0 600 2.8 0.01 35 TO-220AB
MURHB860CT 8.0 600 2.8 0.01 35 TO-220AB
MURHF860CT 8.0 600 2.8 0.01 35 TO-220AB
Table 5. UltraSoft Rectifiers (For High Speed Rectification)
Max Ve @ I¢
Device Io (A) Vergm (V) and Tg =25°C (V) Max t,, (ns) T,;Max (°C) Package
MSRD620CT 6.0 200 1.35@6.0A 55 175 DPAK
MSR860 8.0 600 1.7@8.0A 120 150 TO-220AC
MSR1560 15 600 1.8@15A 45 150 TO-220AC
Table 6. Energy Rated Rectifiers
Max Vg @ I¢ Rated Max Iz @ Rated Vggyyand | Avalanche Energy
Device lo (A) Vgam (V) and T¢ = 25°C (V) Te =125°C (nA) (mJ) Package
MUR180E 1.0 800 1.75 10 10 DO-41
MUR1100E 1.0 1000 1.75 10 10 DO-41
MUR480E 4.0 800 1.75 25 20 DO-201AD
MUR4100E 4.0 1000 1.75 25 20 DO-201AD
MUR880E 8.0 800 1.8 25 20 TO-220AC
MUR8100E 8.0 1000 1.8 25 20 TO-220AC
Table 7. Automotive Transient Suppressors
Max Vg @ Rated I
Device lo (A) Vrru (V) and T =25°C (V) Irsm (A) T Max (°C) Package
MR2535L 6.0 20 1.1@100A 62@10mS 175 Axial Lead Button
MR28355K 32 23 1.1@100A 62@10mS 175 Top Can
MR2520L 6.0 23 1.25@ 100 A 58 @10 mS 175 Axial Lead Button
TRA2532 32 23 1.18@100A 80 @ 10mS 175 Micro Button
Table 8. DCM PFC Specific Diodes
Max Vg @ Rated I
Device lo (A) VRem (V) and T¢ =25°C (V) Max t,, (ns) Package
MUR450PF % 4.0 520 1.15V 95 Axial Lead
MUR550APF* 5.0 520 115V 95 Axial Lead
MUR550PF % 5.0 520 115V 95 TO-220AC
MURD550PF % 5.0 520 1.15V 95 DPAK

* New Product

All devices listed are ON Semiconductor preferred devices
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SCHOTTKY Rectifiers
Table 9. Surface Mount Schottky Rectifiers
Max VF @ ||': TJ Max IR(Z)
VRRM Io lp Rating Tc=25°C Irsm Max Ty=25°C Max Ig®)
v) (A) Condition Device v) (A) (°C) (mA) (mA) Package
20 05 T =90°C | MBRO520L 0310@0.1A 5.0 125 075@10V 50@10V
MBRO520L 0.385@0.5A 250 @20V 80@20V
30 05 T =100°C | MBRO0530 0375@0.1 A 5.0 125 020@15V -
MBRO530 0430 @0.5A 130@30V CASE 425-04 @
SOD-123
40 05 T =110°C | MBRO540 053@05A 5.0 150 010@20V - Caihode - B;nd
MBRO540 020@40V
30 1.0 T =65°C | MBR130 051 @1.0A 55 125 60 LA -
MBR130
20 10 T =140°C | MBR120ESF 053@1.0A 40 150 010 1.6 @100°C
MBR120ESF
20 1.0 T =115°C | MBR120LSF 045@1.0A 50 125 0.4 25 @ 85°C
MBR120LSF
20 10 T =119°C | MBR120VLSF 0340 @1.0A 45 125 0.6 15@85°C CASE 498-01 \‘6
MBR120VLSF (SOD-123FL) "N
30 1.0 T =117°C | MBR130LSF 038@1.0A 40 125 1.0 25@100°C
40 10 T =112°C | MBR140SF 055@1.0A 30 125 05 25 @ 85°C
MBR140SF
10 1.0 Tc=100°C | MBRM110E 053@1.0A 50 150 0.001 0.5@ 100°C
MBRM110E
10 1.0 Tc=115°C | MBRM110L 0.365@1.0A 50 125 05 60 @ 100°C
MBRM110L
20 1.0 Tc=130°C | MBRM120E 0530@1.0A 50 150 | 0.010@20V 16@20V
MBRI120E 0.455@0.1A CASE 45704 ‘
20 1.0 Tiab < 100°C | MBRM120L 045@1.0A 50 125 04@20V N/A (POWERMITE®) %&
MBRM120L 036@0.1A
30 1.0 Tc=135°C | MBRM130L 045@1.0A 50 125 1.0 N/A
MBRM130L
40 1.0 Tiap < 100°C | MBRM140 039@0.1A 50 125 05@40V N/A
055@1.0A
20 1.0 T =125°C | MBRA120E 0530@1.0A 40 150 0.010 1.6 @100°C
30 1.0 Tc<105°C | MBRA130L 041 @1.0A 25 125 1.0@30V 25@30V
047 @2.0A 04@15V
40 1.0 Tc<100°C | MBRA140 83(3] g ; .32 25 125 g? g ggx 10@40V CASE 403D-02
- - : (SMA)
60 1.0 T =105°C | MBRA160 051 @1.0A 60 125 0.2 10@125°C Cathode = Notch
60 1.0 TL=105°C | SS16 051@1.0A 30 125 02 10 @ 125°C or Polarity Band
10 20 T =125°C | MBRA210E 050@2.0A 150 150 0.050 0.5@100°C
10 20 T =110°C | MBRA210L 035@2.0A 230 125 0.70 60 @ 100°C
40 3.0 Tc=100°C | MBRA340 045@3.0A 100 125 03 15@40V

(1 is total device current capability.
(2At VRgwm unless noted
(At VRgm, Ty = 100°C unless noted

All devices listed are ON Semiconductor preferred devices
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SCHOTTKY Rectifiers (continued)

Table 9. Surface Mount Schottky Rectifiers (continued)

Max Ve @ I Ty Max IR(Z)
VRau lo™ Ip Rating Tc=25°C Iesm Max Ty=25°C Max I5®)
v) (A) Condition Device v) (A) (°C) (mA) (mA) Package
20 10 T =115°C | MBRS120 055@1.0A 40 125 10 10
30 10 TL=120°C | MBRS130L 0.395 @ 1.0A 40 125 10 10
30 10 T =115°C | MBRS130 055@1.0A 40 125 10 10
40 10 T =115°C | MBRS140 06@1.0A 40 125 10 10
40 10 Tc=110°C | MBRS140L 05@1.0A 40 125 04 10
90 10 TL=120°C | MBRS190 075@1.0A 50 125 05 50
100 10 T_=120°C | MBRS1100 075@1.0A 40 150 05 50
40 15 Tc=100°C | MBRS1540 046@15A 40 125 0.8 57 CASE 403A-03
30 2.0 Tc=110°C | MBRS230L 05@20A 40 125 10 75 @ 125°C (SMB)
40 20 Tc<95°C | MBRS240L 043@20A 25 125 | 20@40V 60@40V Cathode = Notch
053@4.0A 05@20V 40@20V or Polarity Band
40 2.0 Tc=103°C | MBRS2040L 043@2.0A 70 125 | 0.80@40V 20@40V
050 @4.0A 010@20V 60@20V
60 20 T =95°C | MBRS260 063@2.0A 60 125 0.2 10@125°C
40 2.0 To=100°C | 5522 05@20A 75 125 04 5.7 @100°C
40 2.0 To=100°C | 5524 05@20A 75 125 04 5.7 @100°C
60 20 T =95°C | 526 063@2.0A 40 125 0.2 10@125°C
200 3.0 T.=120°C | MBRS3200 0.84@3.0A 100 150 5.0 1A 50@ 200V
20 3.0 T_=100°C | MBRS320 050 @3.0A 80 125 2.0 20
30 3.0 T.=100°C | MBRS330 050 @3.0A 80 125 2.0 20
40 3.0 TL=100°C | MBRS340 0.525@3.0A 80 125 2.0 20
60 3.0 T_=100°C | MBRS360T3 0.74@3.0A 80 125 05 20
100 3.0 T.=100°C | MBRS3100 079@30A 130 150 0.05 50@125°C CASE 403-03
200 3.0 Tc=70°C | MBRS3201 0.840 @3.0A 100 150 0.005 5.0 @ 150°C Cathéj:'f)Notch %
10 40 T.=130°C | MBRS410E 050 @4.0A 250 150 0.15 40@100°C
10 40 T_=110°C | MBRS410L 033@4.0A 150 125 50 200 @ 100°C
200 40 T, =70°C | MBRS4201 0.860 @ 4.0 A 100 150 0.00035 500 @ 150°C
40 50 Tc=105°C | MBRS540 05@5.0A 190 125 03 15@40V
20 3.0 To=125°C | MBRD320 060 @3.0A 75 150 0.2 20@ 125°C
30 3.0 Tc=125°C | MBRD330 060 @3.0A 75 150 0.2 20@ 125°C
40 3.0 To=125°C | MBRD340 060 @3.0A 75 150 0.2 20@ 125°C
50 3.0 Tc=125°C | MBRD350 0.60@3.0A 75 150 0.2 20@ 125°C ;
60 3.0 Tc=125°C | MBRD360 060 @3.0A 75 150 0.2 0@125°C | caSE 369A-13 SZ:]* ¢
20 6.0 Tc=130°C | MBRD620CT 0.70@3.0A 75 150 0.1 15@125°C (DPAK) “oT' Suffix
30 6.0 Tc=130°C | MBRD630CT 0.70@3.0A 75 150 0.1 15@125°C .
40 6.0 Tc=130°C | MBRD640CT 0.70@3.0A 75 150 0.1 15@125°C . .
50 6.0 Tc=130°C | MBRD650CT 0.70@3.0A 75 150 0.1 15@ 125°C 1 32}”_0
60 6.0 Tc=130°C | MBRDG60CT 0.70@3.0A 75 150 0.1 15@125°C 8 Non--cT"
35 8.0 Tc=100°C | MBRDS35L 040@3.0A 100 125 14 35
051@8.0A
35 10 Tc=90°C | MBRD1035CTL 049 @ 10A 100 125 2.0 130 @ 125°C
45 10 Tc=135°C | MBRD1045T4G 0.84@20 A 150 150 0.1 15@125°C

(Ml is total device current capability.
(2At VRgwm unless noted
(At VRgm, Ty = 100°C unless noted

All devices listed are ON Semiconductor preferred devices
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SCHOTTKY Rectifiers (continued)
Table 9. Surface Mount Schottky Rectifiers (continued)

ON Semiconductor Selector Guide - Discrete Devices

Max Ve @ I Ty Max IR(Z)
VRau lo™ Ip Rating Tc=25°C Iesm Max Ty=25°C Max I5®)

v) (A) Condition Device v) (A) (°C) (mA) (mA) Package
10 45 Tc=135°C | MBRB1045 084@20A 150 150 0.1 15@ 125°C
45 15 Tc=105°C | MBRB1545CT 084@15A 150 150 0.1 15@ 125°C
45 16 Tc=125°C | MBRM1645CT 063@16A 150 150 0.2 40 @ 125°C
60 20 Tc=110°C | MBRB2060CT 0.95@20A 150 150 0.15 150 @ 125°C
100 20 Tc=110°C | MBRB20100CT 0.85@10A 150 150 0.1 6.0 @ 125°C

095@20A .

200 20 Tc=125°C | MBRB20200CT 10@20A 150 150 1.0 50 @ 125°C CASE 418B-04 BZ::I—O 4
15 25 Tc=90°C | MBRB2515L 0.45@25A 150 100 15 200 @ 70°C (D2PAK) “CT Suffix
35 25 Tg=110°C | MBRB2535CTL 047 @125A 150 125 10 500 @ 125°C

055@25A y
1
45 25 Tc=130°C | MBRB2545CT 0.82@30A 150 150 0.2 40 @ 125°C 32]‘”‘04
1
30 30 Tc=115°C | MBRB3030CT 054@15A 300 150 12 145 @ 150°C 3 Non-“CT
0.67@30A 46@10V, Suffix
150°C
30 30 Tc=95°C | MBRB3030CTL 045@15A 150 125 2.0 195 @ 125°C
051@30A 75@10V,
125°C
30 40 Tc=110°C | MBRB4030 046 @20A 300 150 1.0 150 @ 125°C
055@40A
(Ml is total device current capability.
(2At VRgwm unless noted
(At VRgm, Ty = 100°C unless noted
All devices listed are ON Semiconductor preferred devices
Table 10. Axial Lead Schottky Rectifiers
Max Ve @ I Max IR(Z)
VRRM lo lo Rating Tc=25°C lesm T, Max T =25°C Max I
v) (A) Condition Device v) (A) (°C) (mA) (mA) Package
20 1.0 Ta=55°C 1N5817 045@1.0A 25 125 1.0 10
Roun = 80°CIW CASE 59-10
30 1.0 Tp=55°C 1N5818 055@1.0A 25 125 1.0 10 (DO-41)
Roya =80°C/W Plastic
40 1.0 Ta=55°C 1N5819 060@1.0A 25 125 1.0 10
Roya = 80°C/W
50 1.0 Ta=55°C MBR150 0.75@1.0A 25 150 0.5 5.0
60 1.0 Ta=55°C MBR160 0.75@1.0A 25 150 0.5 5.0
Roya = 80°C/W
100 1.0 Ta=120°C MBR1100 079@1.0A 50 150 05 5.0 Cathode = Polarity Band
Roya = 50°C/W
20 3.0 Tpo=76°C 1N5820 0457 @3.0A 80 125 2.0 20
Roya = 28°C/W
30 3.0 Ta=71°C 1N5821 0.500@3.0A 80 125 2.0 20
Raun = 28°CW CASE 267-05
40 3.0 Ta=61°C 1N5822 0.525@3.0A 80 125 2.0 20 (DO-201AD)
Roya = 28°C/W Plastic
40 3.0 Ta=65°C MBR340 0.600@3.0A 80 150 0.6 20
Roya = 28°C/W
50 3.0 Ta=65°C MBR350RL 0.600@3.0A 80 150 0.6 20
60 3.0 Ta=65°C MBR360RL 0.740@3.0A 80 150 0.6 20
Rgya = 28°C/W Cathode = Polarity Band
100 3.0 Ta=100°C MBR3100 0.79@3.0A 150 150 0.6 20
Roya = 28°C/W
45 8.0 T =75°C 80SQ045N 0.55@8.0A 140 125 1.0 50 @ 100°C

(2At VRgwm unless noted

(At VRgm, Ty = 100°C unless noted
All devices listed are ON Semiconductor preferred devices
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SCHOTTKY Rectifiers (continued)
Table 11. TO-220 and I2PAK Thru-Hole Schottky Rectifiers

Max Ve @ Ig Max 1@
VRRM lo lp Rating Tc=25°C Irsm TyMax | Tg=25°C Max 1)
v) (A) Condition Device v) (A) (°C) (mA) (mA) Package
35 15 Tc=105°C | MBR1535CT 0.84@15A 150 150 0.1 15@125°C
45 15 Tc=105°C | MBR1545CT 0.84@15A 150 150 0.1 15@125°C
100 16 Tc=133°C | MBR16100CT 0.84@16A 150 175 0.1 50@125°C
30 20 Tc=137°C | MBR2030CTL 052@10A 150 150 50 40
0.58@20 A
45 20 Tc=135°C | MBR2045CT 0.84@20A 150 150 0.1 15@125°C
60 20 Tc=133°C | MBR2060CT 0.85@10A 150 150 0.1 6.0@125°C
0.95@20A
80 20 Tc=133°C | MBR2080CT 0.95@20A 150 150 0.1 6.0@125°C
90 20 Tc=133°C | MBR2090CT 0.95@20A 150 150 0.1 6.0@125°C CASE 221A-09
100 10 Tc=168°C | MBRIOH100CTG 0.85@10A 180 175 | 00035 45@125°C (T0-22018)
100 20 Tc=162°C | MBR20H100CTG 0.88@20A 250 175 | 00045 60@125°C ! Z:]_o 2,4
100 30 Tc=155°C | MBR30H100CTG 0.93@30A 250 175 | 00045 6.0@125°C ¢
100 40 Tc=150°C | MBR41H100CTG 0.9@40A 350 175 0.01 10@125°C N
100 60 Tc=133°C | MBR60H100CTG 0.98@60A 350 175 0.01 10@125°C
100 20 Tc=133°C | MBR20100CT 0.85@10A 150 150 0.1 6.0@125°C
0.95@20A
200 20 Tc=125°C | MBR20200CT 1.0@20A 150 150 10 50 @ 125°C
35 25 Tc=95°C | MBR2535CTL 055@25A 150 125 5.0 500 @ 125°C
45 25 Tc=130°C | MBR2545CT 0.82@25A 150 150 0.2 40@125°C
45 30 Tc=130°C | MBR3045ST 0.76 @30 A 150 175 0.2 40@125°C
15 40 Tc=105°C | MBR4015CTL 054@25A 150 125 10 400 @ 125°C
250 40 Tc=82°C | MBR40250T 0.097 @40 A 150 150 003 | 30mA@125°C
35 75 Tc=105°C | MBR735 054 @40A 150 150 0.1 15@125°C
45 75 Tc=105°C | MBR745 0.84@15A 150 150 0.1 15@125°C
35 10 Tc=135°C | MBR1035 0.84@20A 150 150 0.1 15@125°C
45 10 Tc=135°C | MBR1045 0.84@20A 150 150 0.1 15@125°C
60 10 Tc=133°C | MBR1060 0.80 @ 10A 150 150 0.1 6.0@125°C cf‘TsoE_::J:é?“
80 10 Tc=133°C | MBR1080 0.80 @ 10A 150 150 0.1 6.0@125°C
90 10 Tc=133°C | MBR1090 08@10A 150 150 0.1 6.0@ 125°C 12:_'—0 4
100 10 Tc=133°C | MBR10100 0.80 @ 10A 150 150 0.1 60@125°C |
35 16 Tc=125°C | MBR1635 0.63@16A 150 150 0.2 40@125°C
45 16 Tc=125°C | MBR1645 0.63@16A 150 150 0.2 40@125°C
15 25 Tc=90°C | MBR2515L 0.45@25A 150 100 15 200 @70°C
250 40 Tc=82°C | MBR40250 0.097 @40 A 150 150 0.03 30 @ 125°C
30 30 MBRB30H30CT-1G 0.6@30A 260 150 05 45@125°C CASE
45 30 Tc=130°C | MBRB3045CT-1G 0.76 @30 A 150 175 0.2 40@125°C 418D-01
60 30 MBRB30H60CT-1G 0.82@30A 260 175 08 45@125°C I2PAK
100 40 Tc=150°C | MBRB41H100CT-1G 0.9@40A 350 175 0.01 10@125°C (TO-262) W
60 20 Tc=133°C | S\ MBRF2060CT 0.95@20A 150 150 0.15 15@125°C
100 20 Tc=133°C | S\ MBRF20100CT 0.95@20A 150 150 0.15 15@125°C CASE \ cT
221D-03 Suffix
200 20 Tc=125°C |\ MBRF20200CT 1.0@20A 150 150 10 50@125°C | FULL PAK
45 25 Tc=125°C |\ MBRF2545CT 0.82@25A 150 150 0.2 40@125°C z:]—O
250 40 Tc=46°C_ |\ MBRF40250T 0.097 @40 A 150 150 0.03 30 @ 125°C

(2At VRrwm unless noted

(3)At VRrM, Ty = 100°C unless noted
R Indicates UL Recognized - File #E69369
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SCHOTTKY Rectifiers (continued)
Table 12. TO-218 and TO-247 Schottky Rectifiers
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Max Ve @ Ig Max 1@
VRRM lo lp Rating Tc=25°C Iesm TyMax | T¢=25°C Max 1)
v) (A) Condition Device v) (A) (°C) (mA) (mA) Package
45 30 Tc=105°C MBR3045PT 0.76 @30A 200 150 1.0 100 @ 125°C CASE 4
45 40 Tc=125°C | MBR4045PT 0.70@20A 400 150 1.0 50 340D-02 /
0.80 @40A (TO-218AC)
45 60 Tc=125°C MBR6045PT 0.62@30A 500 150 1.0 50 1 ) / 1 Z::I_o 04
0.75@60A 3 3 '
45 30 Tc=105°C MBR3045WT 0.76 @30A 200 150 1.0 100 @ 125°C
15 40 Tc=125°C MBR4015LWT 042@20A 400 100 5.0 150 @ 75°C
050 @40A CASE 340L-02 ;
45 40 Tc=125°C | MBR4045WT 0.70@20 A 400 150 10 50 (TO-247) 2]
080 @40 A @/
45 60 Tc=125°C | MBR6045WT 062@30A 500 150 10 50 1::]_0 e Zi
0.75@60A 3
30 70 Tc=100°C MBR7030WT 0.72@70A 500 150 5.0 250 @ 100°C
100 40 T =150°C MBR40H100WT 09@40A 200 175 0.01 10 @ 125°C
(2At VRgwm unless noted
(At VRgm, Ty = 100°C unless noted
UltraSoft Rectifiers
Table 13. UltraSoft Rectifiers (For High Speed Rectification)
Max Vi @ I Max I(2)
VRRM |o“) lo Rating Tg=29°C tir T, Max Tc=25°C Max |R(3)
v) (A) Condition Device (v) (ns) (°C) (uA) (uA) Package
200 6.0 T =145°C MSRD620CT 1.2@6.0A 55 150 5.0 200 CASE 369A-13
(DPAK) 4
! Z:]—o 4!
3 3
600 8.0 Tc=125°C MSR860 1.7@8.0A 120 150 10 1000 CASE 221B-04
(TO=220AC) A 4
R
1
600 15 To=125°C | MSR1560 18@15A 25 150 15 5000 32-._.-|_° a
X/
3

(Ml is total device current capability.
(2At VRgwm unless noted
(At VRrm, Ty = 150°C unless noted
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Ultrafast Rectifiers

Table 14. Surface Mount Ultrafast Rectifiers

Max Ve @ I¢ Max IR(Z)
VRRM |o“) lo Rating Max t;, Te= 25°C lesm T, Max Ty= 25°C Max IR(4)
V) (A) Condition Device (ns) v) (A) (°C) (uA) (uA) Package
50 1.0 T =155°C | MURA105 30 0.875@1.0A 50 175 2.0 50
100 1.0 T =155°C | MURA110 30 0.875@1.0A 50 175 2.0 50
150 1.0 T =155°C | MURA115 35 0.875@1.0A 40 175 2.0 50
200 1.0 T =155°C | MURA120 35 0.875@1.0A 40 175 2.0 50
300 1.0 T =150°C | MURA130 35 11@1.0A 35 175 5.0 150
400 1.0 T =150°C | MURA140 35 11@1.0A 35 175 5.0 150 CASE 403D-02
600 1.0 T =145°C | MURA160 75 125@1.0A 30 175 5.0 150 SMA
600 1.0 T =145°C | MURHS160 35 24@1.0A 15 175 20 200 @ 125°C
50 2.0 T =135°C | MURA205 30 0.94@2.0A 50 175 2.0 50 @
100 2.0 T =135°C | MURA210 30 0.94@2.0A 50 175 2.0 50 Cathode = Polarity Band
150 2.0 T =135°C | MURA215 35 0.95@2.0A 40 175 2.0 50
200 2.0 T =135°C | MURA220 35 0.95@2.0A 40 175 2.0 50
300 2.0 T =125°C | MURA230 65 13@2.0A 35 175 5.0 150
400 2.0 T =125°C | MURA240 65 13@2.0A 35 175 5.0 150
600 2.0 T =110°C | MURA260 75 145@2.0A 30 175 5.0 150
50 1.0 T =155°C | MURS105 35 0.875@1.0A 40 175 2.0 50
100 1.0 T =155°C | MURS110 35 0.875@1.0A 40 175 2.0 50
150 1.0 T =155°C | MURS115 35 0.875@1.0A 40 175 2.0 50 CASE 403A-03
200 1.0 T =155°C | MURS120 35 0.875@1.0A 40 175 2.0 50 SMB
400 1.0 T =150°C | MURS140 75 125@1.0A 35 175 5.0 150
600 1.0 T =150°C | MURS160 75 125@1.0A 35 175 5.0 150 @
50 2.0 T =125°C | MURS205 30 0.94@2.0A 50 175 2.0 50 ,
Cathode = Polarity Band
100 2.0 T =125°C | MURS210 30 0.94@2.0A 50 175 2.0 50
200 2.0 T =145°C | MURS220 35 0.95@2.0A 40 175 2.0 50
300 2.0 T =125°C | MURS230 65 13@2.0A 35 175 5.0 150
400 2.0 T =125°C | MURS240 65 13@2.0A 35 175 5.0 150
600 2.0 T =125°C | MURS260 75 145@2.0A 35 175 5.0 150
200 3.0 T =140°C | MURS320 35 0.875@3.0A 75 175 5.0 150 CASE 403-03
400 3.0 T =130°C | MURS340 75 1.25@3.0A 75 175 10 250 sMC @
600 3.0 T =130°C | MURS360 75 1.25@3.0A 75 175 10 250 Cathode = Notch
200 6.0 Tc=140°C | MURD620CT 35 1.0@3.0A 50 175 5.0 250 @ 125°C 1 z:]_O .
200 3.0 Tc=158°C | MURD320 35 0.95@3.0A 75 175 5.0 500 @ 125°C 8
300 3.0 Tc=140°C | MURD330 50 115@3.0A 0 175 5.0 500 DPAK ‘CT” Suffix
300 3.0 Tc=160°C | MURD330 50 115@3.0A 75 175 5.0 500 ¢
400 30 Tc=160C | MURD340 50 115@30A 75 175 50 500 ", 1Z:|->|-o“
600 5.0 Tc=159°C | MURHD560 30 27@5.0A 50 175 10 70 @ 125°C 3N0n_“ o
520 5.0 Tc=160°C | MURD550PF 95 115@5.0A 75 175 5.0 400 Suffix
400 8.0 Tc=120°C | MURHB840CT 28 22@4.0A 100 175 10 500 1 z:]_O .
D2PAK | °
600 8.0 Tc=120°C | MURHB860CT 35 28@4.0A 100 175 10 500 CASE “CT” Suffix
418B-04
200 16 Tc=150°C | MURB1620CT 35 0.975@8.0A 100 175 5.0 250 ; .
o
600 16 Tc=150°C | MURB1660CT 60 15@8.0A 100 175 10 500 e Non-“CT"
Suffix

(lg is total device current capability.

(2At VRgwm unless noted

(YAt VRgm, Ty = 150°C unless noted
All devices listed are ON Semiconductor preferred devices
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Ultrafast Rectifiers (continued)
Table 15. Axial Lead Ultrafast Rectifiers
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Max Ve @ I Max 1@
VRRM lo 1o Rating Max t, Te=25°C Iesm TyMax | T;=25°C Max Ip4
v) (A) Condition Device (ns) v) (A) (°C) (1A) (LA) Package
50 1.0 Ta=130°C MUR105 35 0875@1.0A 35 175 2.0 50
100 1.0 Ta=130°C MUR110 35 0875@1.0A 35 175 2.0 50
150 1.0 Ta=130°C MUR115 35 0875@1.0A 35 175 2.0 50
200 1.0 Ta=130°C MUR120 25 0875@1.0A 35 175 2.0 50
Roya = 50°C/W
300 1.0 Ta=120°C MUR130 75 1.25@1.0A 35 175 5.0 150
400 1.0 Ta=120°C MUR140 75 1.25@1.0A 35 175 5.0 150
CASE 59-10
600 1.0 Ta=120°C MUR160 50 1.25@1.0A 35 175 5.0 150 (DO-41)
Reya = 50°C/W Plastic
800 1.0 Ta=95°C MUR180E 75 1.75@1.0A 35 175 10 600 @ 100°C Cathode = Polarity Band
1000 1.0 Ta=95°C MUR1100E 75 1.75@1.0A 35 175 10 600 @ 100°C
Raya = 50°C/W
200 2.0 Ta=90°C MUR220 35 0.95@2.0A 35 175 2.0 50
400 2.0 Ta=85°C MUR240 65 1.15@2.0A 35 175 5.0 150
600 2.0 Ta=60°C MUR260 75 1.35@2.0A 35 175 5.0 150
1000 2.0 Ta=35°C MUR2100E 100 22@20A 35 175 10 600
50 4.0 Ta=80°C MUR405 35 089@20A 125 175 5.0 150
100 4.0 Ta=80°C MUR410 35 089@20A 125 175 5.0 150
150 4.0 Ta=80°C MUR415 35 089@20A 125 175 5.0 150
200 4.0 Ta=80°C MUR420 25 0.875@3.0A 125 175 5.0 150
Rgya = 28°C/W
400 40 Tp =40°C MUR440 75 75 175 10 250 CASE 267-05
520 4.0 Tc=65°C MUR450PF 95 1.15@4.0A 85 175 5.0 400 (DO-201AD)
600 40 Ta=40°C MUR460 50 125@3.0A 70 175 10 250 Plastic
Reya = 28°CIW Cathode = Polarity Band
800 4.0 Ta=35°C MUR480E 75 1.75@3.0A 70 175 25 900
1000 4.0 Ta=35°C MUR4100E 75 1.75@3.0A 70 175 25 900
Reya = 28°C/W
520 5.0 Tc=65°C MUR550APF 95 1.15@5.0A 85 175 5.0 400

(2At VRgwm unless noted

(4)At VRrMm, Ty = 150°C unless noted

http://onsemi.com

253




ON Semiconductor Selector Guide - Discrete Devices

Ultrafast Rectifiers (continued)
Table 16. TO-220 Ultrafast and MEGAHERTZ™ Rectifiers

Max Ve @ I Max 1@
VRRM Io" lo Rating Max t,, Tc=25°C Irsm TyMax | Tc=25°C Max 14
v) (A) Condition Device (ns) V) (A) (°C) (uA) (uA) Package
200 6.0 Tc=130°C MUR620CT 35 0975@3.0A 75 175 5.0 250 CASE 221A-09
400 8.0 T=120°C | MURH840CT 28 22@4.0A 100 175 10 500 (TO-220AB)  ,
600 8.0 Tc=120°C MURH860CT 35 28@4.0A 100 175 10 500 1 . Q\/
, 4
100 16 Tc=150°C MUR1610CT 35 0.975@8.0A 100 175 5.0 250 sz:]_o h
150 16 Tc=150°C MUR1615CT 35 0975@8.0A 100 175 5.0 250 1 K
200 16 Tc=150°C MUR1620CT 35 0975@8.0A 100 175 5.0 250 1 Z_-:]_o . 43
200 16 Tc=160°C MUR1620CTR 85 1.2@8.0A 100 175 5.0 500 3 '
400 16 Tc=150°C MUR1640CT 60 1.30@8.0A 100 175 10 250 MUR1620CTR
600 16 Tc=150°C | MUR1660CT 60 15@80A 100 175 10 500 Only
520 5.0 Tc=160°C MUR550PF 95 1.15@5.0A 100 175 5.0 400
50 8.0 Tc=150°C MUR805 35 0975@8.0A 100 175 5.0 250
100 8.0 Tc=150°C MUR810 35 0975@8.0A 100 175 5.0 250
150 8.0 Tc=150°C MUR815 35 0975@8.0A 100 175 5.0 250
200 8.0 Tc=150°C MUR820 35 0.975@8.0A 100 175 5.0 250
400 8.0 Tc=150°C | MUR840 50 1.30@8.0A 100 175 10 500 CASE 221B-04
. (TO-220AC)
600 8.0 Tc=150°C MUR860 50 1.50@8.0A 100 175 10 500
800 8.0 Tc=150°C MUR880E 75 1.80 @ 8.0A 100 175 25 500 @ 100°C
1000 8.0 Tc=150°C MUR8100E 75 1.80 @ 8.0A 100 175 25 500 @ 100°C
100 15 Tc=150°C MUR1510 35 1.05@ 15A 200 175 10 500
150 15 Tc=150°C MUR1515 35 1.05@ 15A 200 175 10 500
200 15 Tc=150°C MUR1520 35 1.05@ 15A 200 175 10 500
400 15 Tc=150°C MUR1540 60 1.25@ 15A 150 175 10 500
600 15 Tc=145°C MUR1560 60 1.50@ 15A 150 175 10 1000
200 20 Tc=125°C MUR2020R 95 1.10@20A 250 175 50 1000
200 16 Tc=150°C |\ MURF1620CT 35 0975 @8.0A 100 150 5.0 250 CASE 221D-03
(TO-220)
FULL PAK
600 16 Tc=150°C S\ MURF1660CT 60 1.5@8.0A 100 175 10 500 g\
600 8.0 Tc<120°C |y WMURHFs60CT 35 28@40A 100 150 10 500
(1 is total device capability N Indicates UL Recognized - File #£69369
(2At VRgwm unless noted
(4)At VRrMm, Ty = 150°C unless noted
Table 17. TO-218 and TO-247 Ultrafast Rectifiers
Max Ve @ I Max IR(Z)
VRRM lo lo Rating Max t, Tc=25°C lesm T, Max Ty=25°C Max I3
V) (A) Condition Device (ns) v) (A) (°C) (1A) (mA) Package
CASE 340L-02
200 30 Tc=145°C | MUR3020WT 35 1.05@15A 200 175 10 05 (TO-247)

1 :::] ~
3 ‘/
600 30 Tg=145°C MUR3060WT 60 1.70@15A 150 175 10 1.0 %/

CASE 340D-02
(TO-218AC)

400 30 Tg=150°C MUR3040PT 60 1.25@15A 150 175 10 0.5 1 Z::I_o 54

200 30 Tg=150°C MUR3020PT 35 1.05@15A 200 175 10 0.5

600 30 Tg=145°C MUR3060PT 60 1.50@ 15A 150 175 10 1.0 2!

(2At VRgwm unless noted
(4)At VRpm, Ty = 150°C unless noted
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Fast Recovery Rectifiers/General Purpose Rectifiers

Table 18. Fast Recovery Rectifiers/General Purpose Rectifiers

Max Ve @ Ig Max 1@
VRRM lo |o Rating Ty;=25°C Max t,, Iesm T, Max Ty;=25°C Max |R(3)
v) (A) Condition Device v) (ns) (A) (°C) (1A) (uA) Package
400 15 T =118°C MRS1504 1.04@15A - 50 150 1.0 340 CASE 403A-03
SMB
300 1.0 T =150°C MRA4003 1.1@1.0A - 30 175 10 50
L e CASE 403B-02
400 1.0 T, =150°C MRA4004 1.1@1.0A - 30 175 10 50 SMA
600 1.0 T =150°C MRA4005 1.1@1.0A - 30 175 10 50 %
800 1.0 T =150°C MRA4006 1.1@1.0A - 30 175 10 50 Cathode = Notch
athode = Notcl
1000 1.0 T, =150°C MRA4007 1.1@1.0A - 30 175 10 50
50 1.0 Tpa=75°C 1N4001RL 1.1@1.0A - 30 150 10 50
100 1.0 Tpa=75°C 1N4002RL 1.1@1.0A - 30 150 10 50
200 1.0 Tpa=75°C 1N4003RL 1.1@1.0A - 30 150 10 50
400 1.0 Tpa=75°C 1N4004RL 1.1@1.0A - 30 150 10 50 -
600 1.0 Tpa=75°C 1N4005RL 1.1@1.0A - 30 150 10 50 CAZ%EOS_EX: )0
800 1.0 Tpo=75°C 1N4006RL 1.1@1.0A - 30 150 10 50 Plastic
1000 1.0 Tpa=75°C 1N4007RL 1.1@1.0A - 30 150 10 50 /
50 1.0 Tpo=75°C 1N4933RL 1.2@1.0A 200 30 150 5.0 100
A e Cathode = Polarity Band
100 1.0 Tpo=75°C 1N4934RL 1.2@1.0A 200 30 150 5.0 100
200 1.0 Tp=75°C 1N4935RL 1.2@1.0A 200 30 150 5.0 100
400 1.0 Tpo=75°C 1N4936RL 1.2@1.0A 200 30 150 5.0 100
600 1.0 Tp=75°C 1N4937RL 1.2@1.0A 200 30 150 5.0 100
50 3.0 T =105°C 1N5400RL 1.2@94A - 200 150 10 500 @ 150°C
100 3.0 T =105°C 1N5401RL 12@9.4A - 200 150 10 500 @ 150°C
200 3.0 T =105°C 1N5402RL 12@9.4A - 200 150 10 500 @ 150°C
CASE 267-05
400 3.0 TL=105°C 1N5404RL 12@9.4A - 200 150 10 500 @ 150°C (DO-201AD)
600 3.0 T =105°C | 1N5406RL 12@94A - 200 150 10 500 @ 150°C Plastic
800 3.0 T =105°C 1N5407RL 12@9.4A - 200 150 10 500 @ 150°C /
1000 3.0 T =105°C 1N5408RL 1.2@94A - 200 150 10 500 @ 150°C .
Cathode = Polarity Band
200 3.0 T = 80°C®) MR852RL 1.25@3.0A 200 100 150 10 150
400 3.0 Ta = 80°C®) MR854RL 1.25@3.0A 200 100 150 10 150
600 3.0 T = 80°C®) MR856RL 1.25@3.0A 200 100 150 10 150
50 6.0 Tp=60°C MR750RL 1.25@ 100 A - 400 175 25 1000
Roga = 25°C/W
100 6.0 Tp=60°C MR751RL 1.25@ 100 A - 400 175 25 1000 CASE 194-04
Roga = 25°C/W Axial Lead
Micro Button
200 6.0 Tp=60°C MR752RL 1.25@ 100 A - 400 175 25 1000
Roga = 25°C/W %
400 6.0 Tp=60°C MR754RL 1.25@ 100 A - 400 175 25 1000 Cathode indicated
Roua = 25°C/W by diode symbol
600 6.0 Tp=60°C MR756RL 1.25@ 100 A - 400 175 25 1000
Roga = 25°C/W
200 25 Tg=150°C MR2502 1.18@78.5A - 400 175 100 500 CASE 193-04
Micro Button
400 25 Tg=150°C MR2504 1.18@78.5A - 400 175 100 500
250 32 Tg=150°C TRA3225 1.15@ 100 A - 500 175 10 250 @
250 25 T =150°C TRA2525 1.18 @ 100 A - 400 175 10 250 Cathode = Polarity Band

(2At VRgwm unless noted

(3)At VRrm, Ty = 100°C unless noted
(MPackage Size: 0.120” max diameter by 0.260” length.

(8)Must be derated for reverse power dissipation. See data sheet.

(9)0vervoltage Transient Suppressor: 24-32 volts avalanche voltage.
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Fast Recovery Rectifiers/General Purpose Rectifiers (continued)

Table 19. Overvoltage Transient Suppressors

Max VF @ ||':
VRRM VBH(“ VBR |o T_| =25°C IFSM TJ Max IHSM Max |R(6)
(\U} v) (\U} (A) Device (\U} (A) (°C) (A) (uA) Package
23 24-32 | 401 6.0 MR2520L 1.25 400 175 580) 10 CASE 194-04
TL=125°C IF = 100A Axial Lead
Micro Button
20 24-32 400 6.0 MR2535L 1.1 400 175 620) 0.2 /@/
Tc=125°C Ir = 100A
Cathode = Diode Symbol
20 24-32 400) 32 TRA2532 1.18 500 175 806) 10 CASE 193-04
Tc=150°C I = 100A Micro Button
Cathode = Polarity Band
23 24-32 400) 32 MR28355K 1.1 400 175 620 50@20V CASE 460-02
Tg=150°C Ir = 100A Top Can
Cathode = Terminal

(At Ir = 100 mA, 25°C

(At Ir =90 A, Tc = 150°C, PW = 80 uS
(3)At Ir = 80 A, Tc = 85°C, PW = 80 uS
(DAt Ir = 80 A, Tc = 25°C, PW = 80 uS

()Time Constant = 10 mS, 25°C
(®)At VRgu, Tj = 25°C unless noted
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Thyristors, Triggers
and Surge Suppressors

In Brief ...

ON Semiconductor’s broad line of Thyristors Page

. SCRs: Silicon Controlled Rectifiers ............ 260
includes . . .

TRIACS .. 263

o A full line of Silicon Controlled Rectifiers (SCR’s)
covering a forward current range of 0.8 to 25 amps and
blocking voltages from 30 volts to 800 volts. Available
in a choice of six different plastic packages in both
through hole and surface mount, for space saving
requirements.

e An extensive line of Triacs (bidirectional devices) from
0.6 to 16 amps with blocking voltages from 200 to 800
volts. Like the SCR’s, the Triacs are available in a
choice of six different plastic packages.

e A new line of Thyristor Surge Suppressors in the
surface mount SMB package covering surge currents of
50 and 100 amps, with break over voltages from 80 to
400 volts.

e Trigger devices, including Sidacs and PUT’s
(Programmable Unijunction Transistors). Trigger
devices are available in both the axial lead and TO-92
packages.

Surge Suppressors and Triggers . ............. 266
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SCRs

Silicon Controlled Rectifiers

Style 4 A
<472
G
Style 5 A
KG ) GéA%Ky
On-State Blocking TO-92 Surge
RMS Voltage (Note 1) TO-225AA Current
Current VDRM, (TO-226AA) SOT-223 (TO-126) D-PAK ITSM Max Max
IT(RMS) VRRM Case 029 Case 318E Case 077 Case 369C (Amps) IGT VGT
(Amps) (Volts) Style 10 Style 10 Style 2 Style 4 & 5 60 Hz (mA) (Volts)
0.8 30 2N5060 10 0.2 0.8
60 2N5061
100 2N5062
200 2N5064
100 MCR100-3
200 MCR100-4
400 MCR100-6
600 MCR100-8
200 MCR08B 8.0 0.2 0.8
600 MCRO8M
1.5 400 MCR22-6 15 0.2 0.8
600 MCR22-8
4.0 200 C106B 20 0.2 0.8
400 C106D
C106D1
600 C106M
C106M1
400 MCR106-6 25 0.2 1.0
600 MCR106-8
100 MCR703A 25 0.1 0.8
(Note 2)
400 MCR706A
(Note 2)
600 MCR708A
(Note 2)
400 MCR716
(Note 3)
600 MCR718
(Note 3)

1. See TO-92 data sheets for complete device suffix packaging ordering options.
RLRA, RLRE, RL, & RL1 suffixes: Radial Tape and Reel

RLRM & ZL1 suffixes: Radial Tape and Ammo Pack Lead Identification

2. Denotes pkg style 5 A = Anode
3. Denotes pkg style 4 K = Cathode
G = Gate

Shaded devices denote sensitive gate SCR’s
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< W
% CASE 369C Q/
y/
CASE 369D g
On-State Blocking Surge
RMS Voltage D-PAK Current
Current VDRM, Case 369C TO-220AB TO-220AB ITSM Max Max
IT(RMS) VRRM -001 = Case 369D Case 221A-09 Case 221A-07 (Amps) IGT VGT
(Amps) (Volts) Style 4 Style 3 Style 3 60 Hz (mA) (Volts)
8.0 600 MCR8DCM 80 15 1.0
800 MCRSDCN
400 MCR8SD 80 0.2 1.0
600 MCR8SM
800 MCR8SN
800 MCRS8N 80 15 1.0
50 C122F 90 25 1.5
600 MCR8DSM 90 0.2 1.0
800 MCR8DSN
100 MCR72-3 100 0.2 1.5
400 MCR72-6
600 MCR72-8
50 MCR218-2 100 25 15
200 MCR218-4
400 MCR218-6
10 400 MCR12LD 100 8.0 0.8
600 MCR12LM
800 MCR12LN
800 MCR310-10 100 0.2 1.5
12 600 MCR12DSM 100 0.2 1.0
800 MCR12DSN
800 MCR12DSN-001
600 MCR12DCM 100 20 1.0
800 MCR12DCN
400 MCR12D
600 MCR12M
800 MCR12N
50 MCR68-2 100 30 1.5
UL logo indicates UL Recognized File #E69369 Lead Identification
Shaded devices denote sensitive gate SCR'’s A = Anode
K = Cathode
G = Gate
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SCRs (continued)

A A
\) \)
4 /
KA KA
On-State Blocking Surge
RMS Voltage Current
Current VDRM, TO-220AB TO-220AB ITSM Max Max
IT(RMS) VRRM Case 221A-09 Case 221A-07 (Amps) IGT VGT
(Amps) (Volts) Style 3 Style 3 60 Hz (mA) (Volts)
12 50 2N6394 100 30 1.5
100 2N6395
400 2N6397
800 2N6399
16 800 MCR16N 160 20 1.0
50 2N6400 160 30 1.5
100 2N6401
200 2N6402
400 2N6403
600 2N6404
800 2N6405
25 400 MCR25D 300 30 1.0
600 MCR25M
800 MCR25N
50 2N6504 300 30 1.5
100 2N6505
400 2N6507
600 2N6508
800 2N6509
50 MCR69-2
100 MCR69-3

UL logo indicates UL Recognized File #E69369
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TRIACS (Bidirectional Devices)

T2 Z CASE 369C
MT1
MT1 MT2 g
G
MT2 CASE 369D
Max IGT (mA)
On-State | Blocking TO-92 Surge
RMS Voltage (Note 4) TO-225AA D-PAK Current
Current VDRM, (TO-226AA) SO0T-223 (TO-126) Case 369C ITSM
IT(RMS) VRRM Case 029 Case 318E Case 077 | -001 = Case 369D | (Amps)
(Amps) (Volts) Style 12 Style 11 Style 5 Style 6 60 Hz Q1 Q2 Q3 Q4
0.6 200 MAC97A4 8.0 5.0 5.0 5.0 7.0
400 MAC97A6
600 MAC97A8
0.8 400 MAC997A6
MAC997B6 3.0 3.0 3.0 5.0
600 MAC997A8 5.0 5.0 5.0 7.0
MAC997B8 3.0 3.0 3.0 5.0
200 MAC08B 10 10 10 10
600 MACO08M
2.5 200 T2322B 25 10 10 10 10
4.0 200 2N6071A 30 5.0 5.0 5.0 10
2N6071B 3.0 3.0 3.0 5.0
400 2N6073A 5.0 5.0 5.0 10
2N6073B 3.0 3.0 3.0 5.0
600 2N6075A 5.0 5.0 5.0 10
2N6075B 3.0 3.0 3.0 5.0
MAC4DLM 40 3.0 3.0 3.0 5.0
(Note 5)
MAC4DLM-1
(Note 6)
MAC4DHM 5.0 5.0 5.0 10
(Note 5)
MAC4DHM-1
(Note 6)

4. See TO-92 data sheets for complete device suffix packaging ordering options.
RLRA, RLRE, RL, & RL1 suffixes: Radial Tape and Reel
RLRM & ZL1 suffixes: Radial Tape and Ammo Pack

5. Denotes SMT package

6. Denotes straight lead package

Lead Identification
MT1 = Main Terminal 1
MT2 = Main Terminal 2
G = Gate

Shaded devices denote sensitive gate Triacs
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TRIACs (Bidirectional Devices) (continued)

;Q MT2 MT2
CASE 369C / /
MTA / MT1 ///
MT2 // MT2 /
CASE 369D G G
Max IGT (mA)
On-State Blocking Surge
RMS Voltage D-PAK Current
Current VDRM, Case 369C TO-220AB TO-220AB ITSM
IT(RMS) VRRM -001 = Case 369D | Case 221A-09 | Case 221A-07 | (Amps)
(Amps) (Volts) Style 6 Style 4 Style 4 60 Hz Q1 | Q2 | Q3 | Q4
4.0 600 MAC4DSM 40 10 10 10 -
(Note 7)
MAC4DSM-1
(Note 8)
800 MAC4DSN
(Note 7)
MACA4DSN-1
(Note 8)
600 MAC4DCM 40 35 35 35 -
(Note 7)
MAC4DCM-1
(Note 8)
800 MACA4DCN
(Note 7)
MAC4DCN-1
(Note 8)
6.0 400 T2500D 60 25 60 25 60
8.0 400 MACS8SD 70 50 | 5.0 | 5.0 -
600 MAC8SM
800 MACS8SN
400 MAC8D 80 35 35 35 -
600 MAC8M
800 MACSN
400 MAC9D 50 50 50 -
600 MAC9OM
800 MAC9N
200 MAC228A4 50 | 5.0 | 5.0 10
400 MAC228A6
600 MAC228A8
800 MAC228A10
600 2N6344 100 50 75 50 75
400 T2800D 25 60 25 60

7. Denotes SMT package

8. Denotes straight lead package

UL logo indicates UL Recognized File #E69369
Shaded devices denote sensitive gate Triacs
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TRIACs (Bidirectional Devices) (continued)

MT2 MT2
/ /
g %/ M1 ///
w2 ¢ MT2
Max IGT (mA)
On-State Blocking Surge
RMS Voltage Current
Current VDRM, TO-220AB TO-220AB ITSM
IT(RMS) VRRM Case 221A-09 Case 221A-07 (Amps)
(Amps) (Volts) Style 4 Style 4 60 Hz Q1 Q2 Q3 Q4
10 600 MAC210A8 100 50 50 50 75
800 MAC210A10
12 600 MAC12SM 90 5.0 5.0 5.0 -
800 MAC12SN
400 MAC12HCD 100 50 50 50 -
600 MAC12HCM
800 MAC12HCN
400 MAC12D 35 35 35 -
600 MAC12M
800 MAC12N
600 MAC212A8 50 50 50 75
800 MAC212A10
600 2N6344A 50 75 50 75
600 2N6348A
800 2N6349A
15 400 MAC15SD 120 5.0 5.0 5.0 -
600 MAC15SM
800 MAC15SN
600 MAC15M 150 35 35 35 -
800 MAC15N
400 MAC15A6 50 50 50 75
600 MAC15A8
800 MAC15A10
16 400 MAC16D 50 50 50 -
600 MAC16M
800 MAC16N
600 MAC16CM 35 35 35 -
800 MAC16CN
UL logo indicates UL Recognized File #E69369 Lead Identification

MT1 = Main Terminal 1
MT2 = Main Terminal 2
G = Gate

Shaded devices denote sensitive gate Triacs
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Surge Suppressors and Triggers

Thyristor Surge Suppressors (Bidirectional Devices)

MT1 Q(N)
MT2
Maximum Minimum
Surge Current Breakover Holding
IPPS1 Maximum Voltage Current
10 x 1000 psec Off-State SMB VBO IH
(Amps) Voltage (Volts) Case 403C (Volts) (mA) General Description
50 170 MMTO05B230 265 150 These Thyristor Surge Protector
200 MMTO5B260 320 devices help prq\{ent qveryoltage
damage to sensitive circuits caused
270 MMT05B310 365 by lightening, induction, and power
300 MMT05B350 400 line crossing surges. They are
80 200 MMT08B260 320 150 breakover tri‘ggered crowbar .
protectors with turn off occurring
270 MMT08B310 365 when the surge current falls below
300 MMTO08B350 400 the holding current value.
100 170 MMT10B230 265 150
200 MMT10B260 320
270 MMT10B310 365
300 MMT10B350 400
High Voltage Bidirectional Triggers: Sidacs
MT2 mT2
MTT (W) MT1 ()
On-State Breakover Surge
RMS Voltage Current
Current Surmetic 50 Range ITSM
IT(RMS) DO-41 Case 267 VBO (Amps)
(Amps) Case 059A Style 2 (Volts) 60 Hz General Description
0.9 MKP1V120 110-130 4.0 High voltage trigger devices similar in
MKP1V130 120-140 operation to triacs._Upc_Jn rea_ching the
breakover voltage in either direction, the
MKP1V160 150-170 devices switch to a low voltage on state.
MKP1V240 220-250
1.0 MKP3V120, 220-250 20
MKP3V240
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Surge Suppressors and Triggers (continued)
Thyristor Triggers: Programmable Unijunction Transistors (PUT’s)

A
Gk
IP v
TO-92
RG = 10K RG =1M (Note 9) RG = 10K RG = 1M
ohm ohm (TO-226AA) ohm ohm
(w Amps (L Amps Case 029 (w Amps (w Amps
max.) max.) Style 16 min.) max.) General Description
5.0 2.0 2N6027 70 50 Similar to unijunction transistors, except that IP, IV,
and intrinsic voltage are programmable (adjustable) by
1.0 0.15 2N6028 25 25

means of external voltage divider.

UL logo indicates UL Recognized File #£E116110

9. See TO-92 data sheets for complete device suffix

packaging ordering options.

RLRA, RLRE, RL, & RL1 suffixes: Radial Tape and Reel
RLRM & ZL1 suffixes: Radial Tape and Ammo Pack

http://onsemi.com
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MT1 = Main Terminal 1 A = Anode
MT2 = Main Terminal 2 K = Cathode
G = Gate
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Power MOSFET Products

In Brief ...

Product Summary

Product Description Page
Power and Small Signal Surface Mount | 272
MOSFET 8.01t0 250V,
(8.010250V) Through-Hole | 279
. Insulated Gate Bipolar Transistor
Ignition IGBT | 555 "400, 410 and 430 V) 280

What’s New For . ..

Computing — ON Semiconductor has introduced a
complete portfolio of 30 V Power MOSFET devices for
switching and power management applications in
Desktop PCs, Notebook Computers, Servers, Graphics
Cards, Game Consoles and others. This new suite of
products utilizes our latest MOSFET silicon technology,
designed for improved efficiency in DC-DC converter
applications. These products are available in two
packages: DPAK (including TPAK and IPAK with
Trimmed Leads) and ON Semiconductor’s leading edge
SOS8 Flat Lead power package.

The new 30 V DPAK devices include the NTD4804N,
NTD4805N, NTD4806N, NTD4808N, NTD4809N,
NTD4810N, NTD4813N and NTD4815N.

The new 30 V MOSFET devices in SOSFL include
the NTMFS4833N, NTMFS4834N, NTMFS4835N,
NTMEFS4836N, NTMFS4837N, NTMFS4839N,
NTMEFS4841N, NTMFS4741N, NTMFES4744N and
NTMEFS4747N.

Portable — (Hand-Held) — Recognizing the industry
need for smaller, thinner, faster, cooler and more reliable
MOSFET devices for the portable market segment,
ON Semiconductor recently released the first six
uCool™ products. These devices provide designers
leading edge performance and flexibility in a small
thermally enhanced WDFN6 2x2 mm package. uCool
brand products will denote leading edge MOSFET
products for the portable market place. The first uCool
products in this portfolio uses exposed drain DFN
technology for exceptional thermal resistance (38°C/W)
and power ratings (1.9 W) in a 2x2x0.8 mm footprint.
Given the same 2x2 mm printed circuit board footprint,
the uCool portfolio provides up to 190% improvement in
steady state power rating over the industry standard
SC-88 package and 130% improvement over the
SC-70-6flat lead package.

Automotive

ON Semiconductor has released a line of 40 V, Low
Rps(on) parts targeted for the ABS market, but they can be
used for any application requiring Low Rpg(on). These
parts are the NTB5404NG, NTB5405SNG, NTD5406NG
and the NTD5407NG.

*Configuration Codes: S = Single, D = Dual, C = Complementary,

F = FETKY, L = Load Switch, Q = Quad

Page

Power MOSFET Products ................... 271
SOT-723 N-Channel .................... 272
SOT-723P-Channel . .................... 272
SC-75N-Channel ....................... 272
SC-75P-Channel ....................... 272
SC-89N-Channel ....................... 272
SC-89P-Channel ....................... 272
SOT-563 N-Channel .................... 272
SOT-563 P-Channel . .................... 272
SOT-563 Complementary ................ 272
SC-70N-Channel ....................... 272
SC-70P-Channel ....................... 272
SC-88N-Channel ....................... 272
SC-88P-Channel ....................... 273
SC-88 Complementary . .................. 273
SC-88 Integrated Load Switch P-Channel .. 273
WDFNB ...t 273
ChipFET™ N-Channel ................... 273
ChipFET P-Channel ..................... 274
ChipFET Complementary ................. 274
ChipFET FETKY® N-Channel . ............ 274
ChipFET FETKY P-Channel .............. 274
SOT-23N-Channel ...................... 274
SOT-23P-Channel ...................... 274
TSOP-6 N-Channel ..................... 275
TSOP-6 P-Channel ..................... 275

TSOP-6 Integrated Load Switch P-Channel . 275

Micro8™ Leadless N-Channel ............. 275
Micro8 P-Channel ....................... 275
TSSOP-8N-Channel .................... 275
TSSOP-8 P-Channel .................... 275
SO-8FlatLlead ......................... 276
SO-8N-Channel ........................ 276
SO-8P-Channel ........................ 276
SO-8 Complementary . ................... 276
SO-8 FETKY N-Channel ................. 276
SO-8 FETKY P-Channel ................. 276
SOT-223 N-Channel .................... 277
SOT-223 P-Channel . .................... 277
DPAKN-Channel ........................ 277
DPAKP-Channel ........................ 278
D2PAK N-Channel . .........c.couuuunee... 278
D2PAK P-Channel ..........ccccouuuuno... 278
TO-92N-Channel ....................... 279
TO-220AB N-Channel ................... 279
TO-220AB P-Channel ................... 279
TO-264 N-Channel ...................... 279
Ignition IGBT Products ...................... 280
Protected MOSFETs ...............ccoon... 281
Relay Drivers . ........ it 284
Product Replacement Table . ................. 287

How To Use This Selector Guide

1. Choose the product type (MOSFET, or Ignition
IGBT).

. Choose the package type (ie., DPAK, ChipFET ™).

. Choose the channel polarity (N, P, or Complementary).

. Choose a voltage level (Vpgs — Drain—Source Voltage).

. View the electrical specifications* and find the
device number.

|2 NIV S
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MOSFET - Surface Mount

Rps(on) Max () @ Vgs = Q-E@T\y;zs(nf) Max Rating
Vpss 45V
) 10V 45V/5.0V* [25V/2.7V* | 1.8V1.65V [Bov)y1ov+| Ip(A) Pp (W) Device | Config.

SOT-723 - Case 631AA
N-Channel
20 | 3.4 | 45 10/15 3.7 0.255 0.44 | NTK3043N S
P-Channel
-20 | 4.0 | 53 10 20 0.26 04  |[NTK3143P S
SC-75 - Case 463
N-Channel

0.23 0.275 0.7 1.82 0.915 0.3 NTA4153N s
20 3 3.5 0.238 0.3 NTA4001N S
30 7.0 75 0.154 0.3 NTA7002N S
P-Channel
-20 | 036 | 045 1 2.1 -0.76 0.301  [NTA4151P S
SC-89 - Case 463C
N-Channel
20 | 0.23 | 0.275 0.7 1.82 0.915 0.3 | NTE4153N S
P-Channel
-20 | 036 | 045 1 2.1 -0.76 0313 | NTE4151P S
SOT-563 - Case 463A
N-Channel
20 | 055 | 07 0.9 15 0.570 0.280 |NTZD3154N D
P-Channel

0.15 0.2 0.24 5.6 -0.95 0.21 NTZS3151P s
20 0.9 1.2 2 1.7 -0.455 0.28 NTZD3152P D
Complementary N/P
20 0.55/0.9 0.7/1.2 0.9/2.0 1517 o5 0.280 |NTZD3155C | C
SC-70 - Case 419
N-Channel
20 1.0 1.4 1.4 0.3 0.15 MMBF2201N S
25 0.35 0.40 1.2 0.7 0.28 NTS4409N S
30 15 2 0.9 0.27 0.33 NTS4001N S
P-Channel
-8 0.1 0.14 0.21 6.4 -1.4 0.29 NTS2101P s

0.120 0.16 6.4 -1.37 0.329 |NTS4101P S
20 2.2 35 2.7% -0.3 0.15 | MMBF2202P S
SC-88 (SOT-363) - Case 419B
N-Channel

0.060 0.070 0.085 6.9 3.2 1.0 NTJS3157N S
20 0.375 0.445 1.3 0.63 0.27 NTJD4401N D
25 0.35 0.4* 0.75 1.2 0.63 NTJS4405N S
30 0.06 0.085 2.75 2.6 0.95 NTJS4160N S
30 15 2.5 0.9 0.25 0.272 | NTJD4001N D
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MOSFET - Surface Mount

Rps(on) Max () @ Vgs = QéT{,,p (n_C) Max Rating
Vpss 4.SG\SI )
) 10V 45V/50V* [25V/27Vv*| 18V  [GBovyiov:| Ip(A) Pp (W) Device Config.
SC-88 (SOT-363) - Case 419B (continued)
P-Channel
-8 0.3 0.46 0.9 2.2 -0.775 0.27 NTJD2152P D
-12 0.06 0.09 0.16 8.6 -33 0.625 |NTJS3151P S
0.06 0.085 0.205 10 -4.2 1 NTJS4151P S
20 0.26 0.5 1 2.2 -0.88 0.35 |NTJD4152P D
Complementary N/P
20/-8 0.375/0.3 | 0.445/0.46 | 0.90 13/2.2 e 027  |NTJD4105C c
30/-20 1.5/0.260 | 2.5/0.500 0.25/-0.88 0.27 NTJD4158C C
Integrated Load Switch P-Channel
-8 0175 | 022 032 | | -13 0.4 NTJD1155L L
Rps(on) Max () @ Vgs = Q-E@T\y;zs(nf) Max Rating
Vpss 45V
) 10V 45V/5.0 V* [25V/2.7Vv* | 1.8 VA5V [ (5.0V)10Vv*| Ip (A) Pp (W) Device Config.
WDFN6 2x2 mm - Case 506AN
N-Channel
20 0.07 0.09 0.125/0.250 5.4 46 15 NTLJD4116N D
30 0.035 0.045 0.055 12.1 7.8 1.92 NTLJS4159N S
30 0.035 0.045 0.055 8.5 7.8 1.92 NTLJS4114N S
P-Channel
-20 0.1 0.135 0.2 55 -41 15 NTLJD3115P D
-20 0.04 0.05 0.075/0.2 13 -77 1.9 NTLJS3113P S
FETKY® N-Channel
20 | | 0.07 | 0.09 | 0.125/0.250 | 5.4 | 46 | 15 | NTLJF4156N | F
FETKY® P-Channel
-20 | | 0.1 | o135 | 02 | 55 | 83 | 15 [NTLSaniZP | F
Rps(on) Max (@) @ Vgs = QI@T\‘;z s("zc) Max Rating
Vpss 45V
) 10V 4.5V/5.0 V* | 2.5 V/2.7 V* 1.8V |GBovyiov:| Ip(A) Pp (W) Device Config.
ChipFET™ - Case 1206A
N-Channel
0.030 0.045 12 7.20 1.3 NTHS5404 S
20 0.065 0.105 4 45 1.13 NTHD5904N D
0.075 0.115 2.6 41 1.13 NTHD4508N D
0.038 0.05 9.1* 6.7 13 NTHS4501N S
%0 0.085 0.14 3.6* 3.9 1.13 NTHD4502N D
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MOSFET - Surface Mount

Rps(on) Max () @ Vgs = Q-E@T\y;zs(nf) Max Rating
Vbss 45V
) 10V 4.5V/5.0 V* | 2.5 V/2.7 V* 1.8V (5.0V)y10Vv+| Ip(A) Pp (W) Device Config.
ChipFET™ - Case 1206A (continued)
P-Channel
0.025 0.036 0.048 15 -7.5 1.3 NTHS2101P S
8 0.058 0.085 0.16 8 -4.6 1.13 NTHD2102P D
0.034 0.04 0.052 25 -6.7 1.3 NTHS4101P S
0.065 0.110 7.5 -4.90 1.3 NTHS5443 S
0.083 9.7 -5.30 1.3 NTHS5441 S
20 0.08 0.11 0.17 7.6 -4.1 1.13 NTHD4102P D
0.155 0.24 3 -2.1 1.13 NTHD4401P D
0.155 0.260 3.7 -3.0 1.13 NTHD5903 D
Complementary N/P
0.045/0.080 | 0.050/0.110 | 0.070/0.15 7.9/8.9 5.5/-4.2 1.13 NTHD3102C C
20 0.08 0.115/0.110 2.3/7.4 3.9/-4.4 1.13 NTHD3100C C
0.08/0.115 [ 0.115/0.240 2.6/3.0 3.1/-2.1 1.13 NTHC5513 C
FETKY® N-Channel
20 0.08 0.115 2.6 2.7 1.13 NTHD4NO2F F
FETKY® P-Channel
0.08 0.11 0.17 7.4 -4.4 1.13 NTHD3101F
20 0.155 0.24 3 -4.4 113 | NTHD4PO2F
SOT-23 - Case 318
N-Channel
0.08 0.105 2.4 3.2 1.25 NTR4501N S
20 0.090 0.130 6 0.75 0.4 MGSF1NO2L S
1.000 1.400 1.4 0.3 0.225 MMBF0201NL S
0.100 0.145 6 2.1 0.73 MGSF1NO3L S
30 0.11 0.14 3.6* 2.5 0.73 NTR4503N S
15 2.0 1.15 0.56 0.83 NTR4003N S
50 3.500* 10* 0.2 0.225 BSS138L S
5.000 0.5 0.225 MMBF170L S
€0 7.500 7.5* 0.115 0.225 2N7002L S
100 6.000 0.17 0.225 BSS123L S
P-Channel
-8 0.052 0.072 0.12 12 -3.7 0.96 NTR2101P S
0.085 0.12 0.21 7.5 -3.2 1.25 NTR4101P S
0.20 0.35 -1.3 0.4 NTR1PO2L S
20 0.18 0.28 2.5 -1.0 0.400 NTR1P02 S
0.800 1.100 2.18* -0.4 0.225 NTR0202PL S
-30 0.2 0.35 6* -1.95 1.25 NTR4502P S
-50 10.000* 6 -0.13 0.225 BSS84L S
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MOSFET - Surface Mount

Q1 Typ (nC) .
Rps(on) Max () @ Vgs = @ Vgs = Max Rating
Vbss 45V
V) 0V 4.5V/5.0 V* | 2.5 V/2.7 V* 1.8V (5.0 V)/10 V* Ip (A) Pp (W) Device Config.

TSOP-6 - Case 318G
N-Channel
20 0.045 0.055 8 5.1 1.0 NTGS3446 S
30 0.025 0.035 12* 7.0 1.0 NTGS4141N
100 0.72 0.82 0.5 1.56 NUD3048M
P-Channel
12 0.075 0.095 7 ~3.30 1.0 NTGS3433 S

0.065 0.100 75 -4.40 1.0 NTGS3443 S
—20 0.090 0.135 6.2 -3.30 1.0 NTGS3441 S

0.110 0.165 3.25 -3.16 0.98 NTGS3441P S

0.06 0.11 15.25* 4.7 1.25 NTGS4111P S
-30 0.170 0.280 2.0 0.96 NTGD4161P D
0.100 0.170 9* -3.50 1.0 NTGS3455 S

Complementary
20 | | 0.08/0.145 | 0.11/0.20 | | | 3.3/2.5 | 1.1 | NTGD3122C | C
FETKY® P—Channel
—20 | | 0.145 | 0.200 | | | 2.2 | 0.96 | NTGF3123P | F
Integrated Load Switch P-Channel
-8 | | 0.055 | 0.070 | 0.140 | | -3.3 | 0.83 | NTGD1100L | L
DFN6 3x3 mm - Case 506AG
FETKY® N-Channel
20 | | 0.09 | 0.12 | | 2.1 | 4.6 | 1.74 | NTLGF3501N | F
FETKY® P-Channel
-20 | | o014 | o225 | | 3.8 | 89 | 16 |[NTLGF3a02P | F
Micro8™ Leadless—- Case 846C
N-Channel
20 | | 0.026 | 0.031 | | 12 | 9 | 3.2 | NTLTD7900ZN | D
P-Channel
—20 | | 0.016 | 0.021 | | 40 | -8.3 | 33 | NTLTS3107P | S
Micro8™ - Case 846A
P-Channel

0.090 0.130* 10 -3.2 1.42 NTTS2P02 S
—20

0.160 0.250* 5 -1.45 1.0 NTTD1P02 D
-30 0.085 0.135 15 -3.75 1.78 NTTS2P03 S
FETKY® P—Channel
-20 0.09 0.15 10 -3.3 1.42 NTTD4401F F
TSSOP-8 - Case 948S
N-Channel

0.022 0.03 12.5 7 1.81 NTQD6968N D
20

0.030 0.038 13 6.9 2.0 NTQD6866 D
P-Channel
-20 0.020 0.027* | | 28 -6.8 1.39 NTQS6463 S
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MOSFET - Surface Mount

Rps(on) Max () @ Vgs = Q-éTQ/’Zs(nf) Max Rating
Vbss 45V
) 10V 45V/5.0V* |25V27V* | 18V |5B.oV)10v+| Ip(A) Pp (W) Device Config.
SO-8 (Flat Lead) - Case 488A
N-Channel
0.0022 0.0034 47 35 6.3 NTMFS4108N S
0.0035 0.0048 37 30 6.1 NTMFS4119N S
0.0045 0.0055 33 31 6.9 NTMFS4120N S
0.0053 0.0070 24 29 6.6 NTMFS4121N S
% 0.0060 0.0085 23 23 5.8 NTMFS4122N S
0.0080 0.0110 13.1 13 23 NTMFS4741N S
0.010 0.0140 10 11 2.2 NTMFS4744N S
0.0130 0.0170 7.8 9.7 2.2 NTMFS4747N S
SO-8 (MiniMOS ™) - Case 751
N-Channel
0.035 0.048* 12 6.5 2 NTMD6N02 D
20 0.040 0.050* 11 5.9 2.5 NTMS4NO1 S
0.090 0.100 12.5% 3.8 2 MMDF3NO02HD D
28 0.008 0.0098 23 14 25 NTMS4503N S
0.0045 0.0055 45 18 2.5 NTMS4107N S
0.01 0.014 11 12 2.3 NTMS4705N S
30 0.012 0.015 10 10.3 2.2 NTMS4706N S
0.023 0.028 26 6.5 2.5 NTMS7NO3 S
0.060 0.080 8* 4 2 NTMD4NO3R2 D
80 0.215 0.245 4 23 3.1 NTMD3NO0SL D
P-Channel
-16 0.100 0.150 10 -3.85 2.0 NTMD2PO1 D
0.014 0.020 48 -10 2.5 NTMS10P02 S
0.033 0.048 20 -7.0 2.5 NTMS5P02 S
-20 0.033 0.050 20 -7.8 2 NTMD6P02 D
0.075 0.095 33* -5.6 2.5 MMSF3P02HD S
0.250 0.400 10* -2.5 2 MMDF2P02E D
0.085 0.115 16* -3.86 2.34 NTMS3P03 S
30 0.085 0.125 16* -3.86 2 NTMD3P03 D
Complementary N/P
20 0.043/0.100 | 0.048/0.130 12/10 5.2/-3.4 2 NTMD2C02
30 o0rl 00re 1.5/14.2¢ 4.1 2 MMDF2C03HD c
FETKY® N-Channel
30 0.032 0.04 19* 6 2 NTMSD6N303 F
FETKY® P-Channel
0.090 0.015 16 -3.85 2 NTMSD2P102L
20 0.085 0.125 16* -3.86 2 NTMSD3P102
-30 0.085 0.125 16* -3.86 2 NTMSD3P303
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MOSFET - Surface Mount

Rps(on) Max () @ Vgs = QéT{,,p (n_C) Max Rating
GS =
Vpss 45V
) 10V 4.5V/5.0 V* | 2.5 V/2.7 V* 1.8V (5.0 V)/10 V* Ip (A) Pp (W) Device Config.
SOT-223 - Case 318E
N-Channel
0.110 10.6* 3.00 2.10 NTF3055-100 S
60 0.120* 7.6 3.00 2.10 NTF3055L108 S
0.175* 5.1 2.00 2.10 NTF3055L175 S
P-Channel
0.05 0.07 15 -10 8.3 NTF6P02 S
20 0.17 14.3* 26 2.3 NTF2955 S
-30 0.100 0.150 15* -5.2 3.13 NTF5P03 S
DPAK - Case 369x Family (TO-252)f
N-Channel
0.0046 0.0062 23.6 32 110 NTD110NO2R S
0.005 0.008 21 32 86 NTD95NO02R S
24 0.0052 17.7* 32 78.1 NTD85NO02R S
0.0058 0.009 30 80 75 NTD8ONO02 S
0.0105 0.0125 9.5 32 58 NTD60NO2R S
0.006 0.0078 25.5 78 64 NTD78N03 S
0.008 0.013 13.2 32 62.5 NTD70NO3R S
0.0084 0.0146 12.2 65 50 NTD65NO3R S
25 0.014 0.023 6.0 45 50 NTD50NO3R S
0.0165 0.023 5.78 32 50 NTD40NO3R S
0.045 0.060 3.76 171 22.3 NTD23NO3R S
0.095 0.130 1.8 14 20.8 NTD14NO3R S
0.0040 0.0055 30 117 93.75 NTD4804N S
0.0050 0.0074 20.5 88 66 NTD4805N S
0.0060 0.0094 15 76 60 NTD4806N S
0.0080 0.0124 11.3 63 54.6 NTD4808N S
0.0090 0.0140 10.7 58 52 NTD4809N S
80 0.0100 0.0157 9.0 54 50 NTD4810N S
0.0130 0.0240 6.9 40 35.3 NTD4813N S
0.0150 0.0250 6.0 35 32.6 NTD4815N S
0.010 0.013 55* 68 75 NTD4302 S
0.027* 13.8* 20 74 NTD20NO3L27 S
10 17 45* 70 100 NTD5406N S
40 26 40 20* 38 75 NTD5407N S
0.028* 23 32 93.75 NTD32N06L S
0.042 24* 24 62.5 NTD24N06 S
0.045* 16 24 62.5 NTD24N06L S
0.046 21.2* 20 60 NTD20N06 S
60 0.048* 16.6 20 60 NTD20NO6L S
0.060 15.3* 18 55 NTD18N06 S
0.062 33* 32 93.75 NTD32N06 S
0.065* 11 18 55 NTD18NO6L S
0.094 10.9* 12 48 NTD3055-094 S

TMultiple DPAK pacakages are available. For specific package numbers and dimensions, please see device data sheet.
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MOSFET - Surface Mount

Rps(on) Max () @ Vgs = Q-éTQ/’Zs(nf) Max Rating
Vbss 45V
) 10V 45V/5.0 V* | 2.5 V/2.7 V* 1.8V | (5.0 V)/10 V* Ip (A) Pp (W) Device Config.
DPAK - Case 369x Family (TO-252)" (continued)
N-Channel
0.104* 7.4 12 48 NTD3055L104 S
60 0.150 7.1* 9 28.8 NTD3055-150 S
0.170 4.7 9 28.5 NTD3055L170 S
0.146 1.3 12 56.6 NTD6600N S
100 0.165 14* 12 53.6 NTD12N10 S
P-Channel
-30 0.072* 15 -25 75 NTD25P03L
0.15* 15* -156.5 65 NTD20PO6L
60 0.18 15+ -12 55 NTD2955 S
D2PAK - Case 418B (TO-264)
N-Channel
0.0046 0.0062 23.6 125 113.6 NTB125N02R S
24 0.0058 0.009 29 90 85 NTB90NO02 S
0.0105 0.0125 9.5 65 62.5 NTB65N02R S
0.008 0.013 13.2* 75 74.4 NTB75NO3R S
25 0.045 0.06 3.76 23 37.5 NTB23NO3R S
28 0.0068 29 85 80 NTB85N03 S
0.0065 57 75 125 NTB75N03-006 S
30 0.008* 57 75 125 NTB75N03L09 S
0.0093 0.0125 28 74 80 NTB4302 S
4.5 7.0 125* 136 167 NTB5404N S
40 5.8 8.0 88* 116 150 NTB5405N S
0.0095 92* 75 214 NTB75N06 S
0.014 62* 60 150 NTB60N06 S
0.016* 43.2 60 150 NTB60NO6L S
0.026 33* 45 125 NTB45N06 S
60 0.028* 23 45 125 NTB45N06L S
0.042 23.4* 27 88.2 NTB30N06 S
0.046* 16 30 88.2 NTB30NO6L S
0.090 12* 15 48.4 NTB18N06 S
0.100* 7.3 15 48.4 NTB18NO6L S
0.030 72* 52 178 NTB52N10 S
100 0.165 14* 13 64.7 NTB13N10 S
150 0.050 70* 37 178 NTB35N15 S
200 0.081 75* 30 214 NTB30N20 S
P-Channel
0.075 33* -27.5 120 NTB25P06
60 0.14 13 -185 88 NTB5605P

TMultiple DPAK pacakages are available. For specific package numbers and dimensions, please see device data sheet.
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MOSFET - Through-Hole

Rps(on) Max () @ Vgs = Q-éTQ/’Zs(nf) Max Rating
Vbss 45V
) 10V 4.5 V/5.0 V* | 2.5 V/2.7 V* 1.8V [BoVv)yiov:| Ip(A) Pp (W) Device Config.
TO-92 - Case 29-11
N-Channel
7.5 0.15 0.4 VN2222LL S
60 5.0 6.0 0.2 0.35 2N7000 S
5.0 0.5 0.35 BS170 S
14 28 0.25 0.35 BS107 S
200 10* 0.25 0.35 BS108 S
6.0 0.25 0.35 BS107A S
240 10 10 0.2 0.35 VN2410L S
TO-220AB - Case 221A (See individual data sheets for specific case number.)
N-Channel
0.0046 0.0062 23.6* 125 113.6 NTP125N02R S
24 0.0058 0.009 29 90 85 NTP90N02 S
0.0105 0.0125 9.5 65 62.5 NTP65N02R S
25 0.008 0.013 13 75 74.4 NTP75NO3R S
28 0.0068 29 85 80 NTP85N03 S
0.0065 57 75 125 NTP75N03-006 S
%0 0.008* 57 75 125 NTP75N03L09 S
0.0095 92* 75 214 NTP75N06 S
0.014 62* 60 150 NTP60N06 S
0.016* 43.2 60 150 NTP60NO6L S
0.026 33* 45 125 NTP45N06 S
€0 0.028* 23 45 125 NTP45N06L S
0.046 21.2* 27 88.2 NTP27N06 S
0.090 12* 15 48.4 NTP18N06 S
0.100 7.3 15 48.4 NTP18NO6L S
150 0.050 70* 37 178 NTP35N15 S
200 0.081 75* 30 214 NTP30N20 S
P-Channel
60 | 0153 | | | | 14 | -14 | 556 |NTP29s5 | s
TO-264 - Case 340G
N-Channel
100 | o010 | | | | 200+ | 123 | 313 [NTY100N10 | s
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Ignition IGBT - Insulated Gate Bipolar Transistors

Min Energy Clamp Switching
Vce(on) (V) Ratings Voltage Speed Max Rating
Vge=4.0V | Vge=45V Resistive Ip - Cont
Ic=6.0A Ic=10A Eas (mJ) Vces (V) TraLL (us) (A) Pp (W) Device Config.
DPAK - Case 369A (TO-252)
1.35 1.6 250 400 6 20 125 NGD8201N S
1.35 1.6 250 350 6 20 125 NGD8205N S
1.6 2 400 400 9 18 115 NGD18N40CLB S
1.8 2.1 250 410 8 15 107 NGD15N41CL S
D2PAK - Case 418B (TO-264)
1.35 1.6 250 400 6 20 150 NGB8202N S
1.6 2.0 400 430 9 18 115 NGB8204N S
1.35 1.6 250 350 6 20 150 NGB8206N S
1.6 2 400 400 9 18 115 NGB18N40CLB S
1.8 2.1 250 410 8 15 107 NGB15N41CL S
1.6 1.9 300 410 13 15 150 MGB15N40CL S
TO-220AB - Case 221A
1.8 21 250 410 8 15 107 NGP15N41CL S
1.6 1.9 300 410 13 15 150 MGP15N40CL S
1.6 250 400 8 20 150 NGP8203N S
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Automotive and Industrial — ON Semiconductor’s HDPlus™ platform technology which incorporates various levels of
protection features within a MOSFET. The device features can include:

e Short Circuit Protection Applications

¢ Current Limit e Solenoid Driver

® Thermal Shutdown with Automatic Restart e Relay Driver

® Qvervoltage Protection e Relay Replacement
® ESD Protection e Load Switching

® Gate—to—Source Protection

® Current Sense Output

® Pb-free Package

Protected MOSFETs (Automotive/Industrial)

. Max
Integrated Protection Rating
. Y R Q
Device (BR)DSS @ \D,Z(gg) 1(0)\, Current P
Overvoltage | Overcurrent | Overtemperature | ESD Sense (V\?)
Output
Drain
2,4,50
| -====1
) )
) )
) )
) )
)
6+ 100 kQ — Y Uk
1 )
% CASE 318G Gate 2 o MV — .
\ TSOP-6 ! .
1 ' !
) )
) )
) )
) )
) e )
o P |
o1 o3
Gate 1 Source
NUD3048M* 100 0.72 - - - | x | - 0.66
Drain
o)
»
[
CASE 508AA | Mai
(Leadless) Gate | | n
S0-8 |
|—>— |—>—0
[
»
fe) )
Sense Source
NILMS4501N* 24 0.013 - - - | x | x 2.7

*Not Automotive Qualified.
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Protected MOSFETs (Automotive/Industrial) (continued)

. Max
Integrated Protection Rating
: Visripss | Rbs(on) (©)
Device @Vas =10V Current Pp
Overvoltage | Overcurrent | Overtemperature | ESD Sense W)
Output
Draint Drain2
Gatel Mirror | * Main Gate2 Mirror | © Main
CASE 751 |-ET |-EET
SO-8
“Dual” H H—
» »
(e} (e}
Mirror1  Sourcel Mirror2 ~ Source2
NIMD6302R 30 0.05 - - - | x | X 1.3
Drain Drain O
(Pins 2, 4) ]
? Overvoltage MpwR
’MPWR Gate Protection ¢
Overvoltage < Input ll
c:gf_?;; gE (Siitj) . Protection — ¢
v _— ESD Protection 9
ESD P i ‘
w rotection Temperature | | Current| | Current
Limit Limit Sense
o
Source g
(Pin 3) Source
NIFONO5CL NIF62514, NIF5002N, NIF5003N
NIFONO5CL 55 0.125 X - - X - 1.69
NIF62514 42 0.1 X X X X - 1.7
NIF5002N 42 0.2 X - - X - 1.1
NIF5003N 42 0.068 X X X X - 1.9
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Protected MOSFETs (Automotive/Industrial) (continued)

. Max
Integrated Protection Rating
. Vierpss | Rbps(on) (©2)
Device ( (V)) @ Vz(g =) 10V Current P
Overvoltage | Overcurrent | Overtemperature | ESD Sense (V\?)
Output
Drain Drain O
(Pins 2, 4) 1
)
| Overvoltage MpwRr
CASE 369C Mpwr Gate Protection S
DPAK (TO-252) Gate Overvoltage [ Input Ra }
. Protection — i
(P|n 1) RG - —e
4 ® — ESD Protection !
q A
Q ESD Protection
12 Temperature | | Current | | Current
3 Limit Limit Sense
o
Source g
(Pin 3) Source
NID9NO5CL NID5001N, 5003N, 5004N, 6002N
NIDONO5CL 55 0.09 X - - X - 28.8
NID5001N 42 0.029 X - - X - 64
NID5003N 42 0.05 X - - X - 1.3
NID6002N 60 0.21 X - - X - 1.3
NID5004N 40 0.15 X - - X - 1.3
MLD1NO6CL, MLD2NO6CL
0.75 @
MLD1N06CL 60 Vgs = 5.0V X X - X - 40
04 @
MLD1N0O6CL 62 Vs = 5.0V X X - X - 40
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Relay Drivers

Device Vggr Max (V) | Ip (MA) E; (mJ)
Drain (3)
(@)
r— 77 L
I ) I
Gate (1) | 10k | — |
‘ CASE 318 | ' |
> SOT-23 o— wW—]| i)
4 I I
| 300 k ) |
I I
L] .
(@]
Source (2)
NUD3105L 6.0 | 500 50
Drain (6) Drain (3)

4

N

6%3

CASE 318F
SC-74

Source (1) Source (4)
NUD3105DM 6.0 500 50
Drain (3)
o
r———— - 1
I . I
Gate (1) | 1.0k — |
\ CASE 318-08 | w—]| I
> SOT-23 o— | |
L 4 I
| 300 k ) |
| |
L 1
O
Source (2)
NUD3112L 14 | 500 50
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Relay Drivers (continued)

Device | Vggr Max (V) Ip (MA) E; (mJ)

Drain (6) Drain (3)
4
5
6? CASE 318F
\ sc-74
3
2
1
Source (1) Source (4)
NUD3112DM 14 500 50

CASE 318 Gate (1)
SOT-23 o

'

Source (2) ©

NUD3124L 28 150 250

6 Gate (5)

§ SC-74

4
5
{@ CASE 318F Gate (2)
O
, 3
f

NUD3124DM
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Relay Drivers (continued)

Device Vggr Max (V) Ip (MA) E; (mJ)
‘ CASE 318
%’ SOT-23
NUD3160L 60 |
Drain (6) © Drain (3)
r————————— -] —————— |
| |
| |
| A |
CASE 318F Gate (2) | 10 k 10 k | Gate (5)
SC-74 o — AAN o
|
| 100 k 100 k :
| . : l ! |
— . _ T - " 4
Source (1) O O Source (4)
NUD3160DM 60 | 150 | 250
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Product Replacements
Replacement parts are parts that are equivalent to older
versions, but built in new technologies. In some cases the

replacement parts have a price advantage. In other cases they
have a performance advantage and, in some cases, both.

Replacement Table

Part Number Recommended New Part Numbers New Part Status
MGSF1P0O2ELT1/LT3 NTR1PO2LT1/T3 Active
MGSF1P02LT1/LT3 NTR1PO2LT1/T3 Active
MGSF3433VT1 NTGS3433T1 Active
MGSF3441VT1 NTGS3441T1 Active
MGSF3455VT1 NTGS3455T1 Active
MMBF0202PLT1 NTR0202PLT1 Active
MMDF2C01HDR2 NTMD2C02R2 Active
MMDF2C02ER2 NTMD2C02R2 Active
MMDF2C02HDR2 NTMD2C02R2 Active
MMDF2P01HDR2 NTMD2P01R2 Active
MMDF2P03HDR2 NTMD3P03R2 Active
MMDF3NO3HDR2 NTMD4NO3R2 Active
MMDF4207R2 NTMD6P02R2 Active
MMDF4NO1HDR2 NTMD6NO02R2 Active
MMDF4P03HDR2 NTMD3P03R2 Active
MMDF6NO2HDR2 NTMD6NO02R2 Active
MMDF6NO3HDR2 NTMD6NO3R2 Active
MMDFS2P102R2 NTMSD3P102R2 NTMSD2P102LR2 Active
MMDFS3P303R2 NTMSD3P303R2 Active
MMDFS6N303R2 NTMSD6N303R2 Active
MMFT2955ETH1 NTF2955T1 Active
MMFT3055ELT1 NTF3055L108T1 NTF3055L175T1 Active
MMFT3055ETH1 NTF3055-100T1 Active
MMFT3055VLT1 NTF3055L108T1 NTF3055L175T1 Active
MMFT3055VLT1G NTF3055L108T1G Active
MMFT3055VLT3 NTF3055L108T3 NTF3055L175T3 Active
MMFT3055VLT3G NTF3055L108T3G Active
MMFT3055VLT3-LF NTF3055L108T3LF Active
MMFT3055VTH1 NTF3055-100T1 Active
MMFT3055VT3 NTF3055-100T3 Active
MMFT5PO3HDT1 NTF5P03T3 Active
MMFT5PO3HDT3 NTF5P03T3 Active
MMSF3P0O3HDR2 NTMS3P03R2 Active
MMSF4205R2 NTMS10P02R2 Active
MMSF4NO1HDR2 NTMS4N01R2 Active
MMSF5N02HDR2 NTMS4N01R2 Active
MMSF5NO3HDR2 NTMS7N0O3R2 Active
MMSF5P02HDR2 NTMS5P02R2 Active
MMSF7NO3HDR2 NTMS7N0O3R2 Active
MTB1306 NTB75N03L09 NTB75N03-006 Active
MTB1306T4 NTB75N03L09T4 NTB75N03-006T4 Active
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Replacement Table

Part Number Recommended New Part Numbers New Part Status
MTB15N06V NTB18N06 Active
MTB20N20E NTB30N20 Active
MTB20N20ET4 NTB30N20T4 Active
MTB23P06V/VT4 NTB25P06/T4 Active
MTB29N15ET4 NTB35N15T4 Active
MTB30NO06VL NTB30NO6L Active
MTB30NO06VLT4 NTB30NO6LT4 Active
MTB33N10E NTB52N10 Active
MTB33N10ET4 NTB52N10T4 Active
MTB36N06V NTB45N06T4 Active
MTB36N06VT4 NTB45N06T4 Active
MTB40N10E NTB52N10T4 Active
MTB40N10ET4 NTB52N10T4 Active
MTB50N06V NTB45N06 Active
MTB50N06VL NTB45N06L Active
MTB50NO06VLT4 NTB45N06LT4 Active
MTB50N06VT4 NTB45N06T4 Active
MTB52N06V NTB60N06 Active
MTB52N06VL NTB60NO6L Active
MTB52N06VLT4 NTB60NO6LT4 Active
MTB52N06VT4 NTB60N06T4 Active
MTB60NO6HD NTB60N06 Active
MTB60NO6HDT4 NTB60N06T4 Active
MTB75N0O3HDL NTB75N03L09 Active
MTB75N0O3HDLT4 NTB75N03L09T4 Active
MTB75N05HD NTB75N06 Active
MTB75N05HDT4 NTB75N06T4 Active
MTB75N06HD NTB75N06 Active
MTB75N06HDT4 NTB75N06T4 Active
MTD14N10ET4 NTD12N10T4 Active
MTD15N06V NTD18N06 Active
MTD15N06V1 NTD18N06-001 Active
MTD15N06VL NTD18NO6L Active
MTD15N06VL1 NTD18N06L-001 Active
MTD15N06VLT4 NTD18NO6LT4 Active
MTD15N06VT4 NTD18N06T4 Active
MTD20NO3HDL NTD20N03L27 Active
MTD20NO3HDL1 NTD20N03L27-001 Active
MTD20NO3HDLG NTD20N03L27G Active
MTD20NO3HDLT4G NTD20N03L27T4G Active
MTD20NO3HDLT4 NTD20NO03L27T4 Active
MTD20NO6HD NTD24NO06 Active
MTD20N06HD1 NTD24N06-001 Active
MTD20NO6HDL NTD24NO06L Active
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Replacement Table

Part Number Recommended New Part Numbers New Part Status
MTD20NO6HDLT4 NTD24NO06LT4 Active
MTD20NO6HDT4 NTD24N06T4 Active
MTD20N06V NTD20N06 Active
MTD20NO06V1 NTD20N06-001 Active
MTD20N06VT4 NTD20N06T4 Active
MTD20P0O3HDL NTD25P03L Active
MTD20P0O3HDLA1 NTD25P03L1 Active
MTD20P0O3HDLT4 NTD25P03LT4 Active
MTD20P06HDL NTD20P0O6L Active
MTD20P0O6HDLG NTD20P06LG Active
MTD20P06HDLT4 NTD20P06LT4 Active
MTD20P06HDLT4G NTD20P06LT4G Active
MTD2955ET4 NTD2955T4 Active
MTD2955V NTD2955 Active
MTD2955V1 NTD2955 Active
MTD2955VT4 NTD2955T4 Active
MTD3055ELT4 NTD3055L104T4 NTD3055L170T4 Active
MTD3055V NTD3055-094 NTD3055-150 Active
MTD3055V1 NTD3055-094-001 NTD3055-150-001 Active
MTD3055VL NTD3055L104 NTD3055L170 Active
MTD3055VLA1 NTD3055L104-001 NTD3055L170-001 Active
MTD3055VLT4 NTD3055L104T4 NTD3055L170T4 Active
MTD3055VT4 NTD3055-094T4 NTD3055-150T4 Active
MTD3302 NTD4302 Active
MTD3302T4 NTD4302T4 Active
MTD9N10E NTD12N10 Active
MTD9N10EH1 NTD12N10-001 Active
MTDON10ET4 NTD12N10T4 Active
MTDF1P02HDR2 NTTD1P02R2 Active
MTP1306 NTP75N03L09 NTP75N03-006 Active
MTP15N06V NTP18N06 Active
MTP15NO6VL NTP18NO6L Active
MTP20NO6V NTP27N06 Active
MTP20N20E NTP30N20 Active
MTP3055V NTP18N06 Active
MTP3055VL NTP18NO6L Active
MTP36N06V NTP45N06 Active
MTP50N06V NTP45N06 Active
MTP50NO6VL NTP45N06L Active
MTP52N06V NTP60N06 Active
MTP52N06VL NTP60NO6L Active
MTP60NO6HD NTP60N06 Active
MTP75NO3HDL NTP75N03L09 Active
MTP75NO5HD NTP75N06 Active
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Replacement Table

Part Number Recommended New Part Numbers New Part Status
MTP75N06HD NTP75N06 Active
MTSF2P02HDR2 NTTS2P02R2 Active
MTSF2P0O3HDR2 NTTS2P03R2 Active
MTW35N15E NTP35N15 NTB35N15/NTB35N15T4 Active
MTW45N10E NTB52N10 Active
MTY100N10E NTY100N10 Active
NMFT3055AVLT1 NTF3055L108T1 NTF3055L175T1 Active
NMFT3055AVLT3-LF NTF3055L108T3 NTF3055L175T3 Active
NMFT3055AVT1 NTF3055-100T1 Active
NTD3055AVLT4 NTD3055L104 NTD3055L170 Active
NTP3055AV NTP18N06 Active
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Integrated Functions

In Brief ...

Product Summary

Product Description Page
TVS (Transient Voltage Suppression) arrays 297
Protection which reduce voltage and current spikes from
Circuits electrostatic discharge (ESD) or lightning to
protect electronic circuits.
) ICs which provide isolation from electromagnetic | 304
EMI Filter ) - )
Circuits interface (EMI) and also provide protection from
electrostatic discharge (ESD).
Relay ICs which act as switches to interface between 312
Drivers relay coils and sensitive logic circuits.
Inrush ICs which limit inrush current and function as 315
Current resettable circuit breakers.
Limiter
OVP IC Overvoltage Protection IC with Integrated 318
w/MOSFET P-Channel MOSFET

Integrated Functions combine multiple integrated
circuits or discrete devices along with passive elements into
a single package solution, reducing component count,
system size and overall cost while improving parametric
performance and stability.

Enhanced Performance

With the increasing demand for enhanced functionality
and reduced size, Integrated Functions provide value added
flexibility for the customer. ON Semiconductor has the
infrastructure to combine many functions into a single
package solution.

The demand for this integration is especially strong in
computing, wireless, networking and portable applications.

Benefits of Integrated Functions Include:
® Saves Board Space
Reduced Number of Components
Board Insertion Cost Saving
Increased Parametric Stability
Improved Reliability — Fewer Solder Connections
Simplified Procurement Activity

Lower Overall System Cost

How To Use This Selector Guide
1. Choose the product type (Protection, Filter, Drive).
2. Choose the schematic.
3. Choose the package type (ie., SC-74, SO-8).
4. View the electrical specifications and find the
device number.

Page
Integrated Functions
Protection Circuits . ....................... 297
TVS Arrays in Surface Mount ............ 297
TVS Low Capacitance Surface Mount
forUSB20and 1.1 .................. 301
TVS Low Capacitance Surface Mount
for High Speed Data Lines ............ 303
EMI Filter Circuits
Data Line Protection .................... 304
Audio Line Protection . .................. 309
USB DATA Line Protection .............. 310
Relay Drivers . ......... oo, 312
LEDDrivers . .......oiiiii i 314
Integrated PNP/NPN Digital Transistor
AITaY oo 315
Inrush Current Limiter . .................... 315
SMART HotPlug™ .............ccoiunn. 315
Hybrid Diode IC . ....... ... ... ... 317
Floating, Regulated Charge Pump .......... 317
OVP IC with Integrated MOSFET ........... 318

Protected MOSFET (Automotive/Industrial) . .. 319

What’s New for Integrated Functions

TVS Protection Arrays ON Semiconductor
miniaturizes its TVS array products by introducing the
industry’s smallest TVS array. The NUP45V6 series in
the ultra small SOT-953 package provides electrostatic
discharge (ESD) protection of four data lines in wireless
and portable applications. Other recently released
products include the NUP2202 and NUP4202 low
capacitance arrays for USB 2.0 applications.

Better Efficiency Rectification System, BERS ™ -
ON Semiconductor leads the way with the NIS6111, the
industry’s first self—contained synchronous rectifier.
This device contains a high speed comparator and
MOSFET driver with a 24 V, N-Channel Power
MOSFET that can function as a two terminal
replacement for higher power lossy diodes. The NIS6111
is the first in this family of low loss, hybrid diodes.

Floating Charge Pump — ON Semiconductor has
released the NIS6201 - Floating Charge Pump IC. This
device is an economical alternative to higher cost, larger
size bias supplies.

(continued on next page)
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SMART HotPlug ™ — ON Semiconductor extends its
integrated Hot Swap Family with the introduction of the
NIS5102 and NIS5112. The NIS5102 and NIS5112 have the
integrated control, high side driver and power
SENSEFET™ all combined in one package. These devices
feature active current limit and the most robust thermal
protection with integrated temperature sensing diodes built
into the Power SENSEFET for +12 V applications.

The NIS5101 has an integrated control, low side
driver and power SENSEFET all combined in one
package. This device features active current limit and the
most robust thermal protection with integrated
temperature sensing diodes built into the Power
SENSEFET for —48 V applications.

LED Drivers — ON Semiconductor has released the easy
to design NUD4001 Constant Current LED Driver with a
30 V rating. A higher voltage version (200 V) is also available
as NUDA4011. These constant current sources assure
uniformity of light output under varying voltage conditions.
Other devices being released shortly, in this family are
NUD4301, which is a linear constant current source for
portable applications and the NUD4021 series switching
LED drivers which can efficiently drive 1 W and 3 W LEDs.

EMI Filters — ON Semiconductor is the leading provider
of integrated EMI Filter Products designed to suppress EMI
radio frequency interference (RFI) noise and provide
electrostatic discharge (ESD) Protection for advanced
Wireless Cell Phones, Portable electronics and Computing
applications. We have released more than 25 new products
in miniature DFN/WDEFN packages in 2005.

Our next generation EMI filter packages will be
available in Low profile (typical 0.5 mm height)
miniature uDFN includes 4—channel (NUF4001MU),
6—channel (NUF6001MU) and 8-channel (and
NUF8001MU) provides superior filtering performance
over traditional CSP or BGA Package due to low
parasitic Inductance and reliability in terms of handling
and solderability.

Overvoltage Protection (OVP) IC with Integrated
P—-Channel MOSFET - Last year, ON Semiconductor
joined convenience to practicality by introducing the first
overvoltage protection ICs with integrated MOSFET, the
NUS2045 and NUS3045. Those devices are used in
battery charging circuits to protect sensitive electronics
against voltage surges. This year, ON is expanding its
portfolio with the NUS1204 integrating a 12 V FET in a
2 x 2 mm DFN package, the NUS3046, a lower threshold
version of the NUS3045, and the NUS305S5, a low profile
2.5 x 3.0 mm DFN integrating the functionality of the
NUS3055 in a smaller package.

Relay Drivers are ICs which act as switches to
interface between microprocessors and electro—
mechanical relays and small PCB motors for a variety of
applications. The relay driver provides additional current
to the relay coil and also protects against ESD. There are
two types — bipolar (which uses a transistor) and
MOSFET. ON Semiconductor has integrated these
components on to one chip.
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TVS Protection - Arrays in Surface Mount

® Human Body Model ESD Rating (>16 kV)
® JEC 61000-4-2 (ESD) 15 kV (air) 8 kV (contact)
® FEight Line Protection

Max
Max Reverse
. Max Re- R Peak Power
Breakdown Voltage Leakage Current | Capacitance verse Voﬁ\;zr:e@ Rating
(pR)%:zV, Surge lpp (8x20 usec)
Device ' i
Vagr (V) @ IR VRwm Current (C\:II:Irt\;ZLn)g (Note 1)
: Ipp Ve
Min Nom Max (mA) (nA) V) Typ | Max A) ) Watts
| O} fo 8
2 0—o o 7
CASE 506AK = =
o 3 O} F 6
4 O%\ -fo 5
NUP8010MN | 53 | 56 [ 59 | 10 [ 10 [ 83 |13 [ 17| 16 | 13 20
® Five Line Protection
Pn el
CASE 318F
E@ STYLE 1 [2 |9 s]
SC-74 PLASTIC
1 Shebsia
SMS05C 6.2 - 7.2 1.0 5.0 5.0 260 - 24 14.5 350
SMS12C 13.3 - 15 1.0 1.0 12 120 - 15 23 350
SMS15C 17 - 19 1.0 1.0 15 95 - 12 29 350
SMS24C 26.7 - 32 1.0 1.0 24 60 - 8.0 44 350
i [T Perntfe]
CASE 419B
S, [z
1 helna]
SMF05C 6.2 - 7.2 1.0 5.0 5.0 80 - 8.0 12.5 100
SMF12C 13.3 - 15 1.0 1.0 12 40 - 6.0 23 100
SMF15C 17 - 19 1.0 1.0 15 33 - 5.0 29 100
SMF24C 26.7 - 32 1.0 1.0 24 21 - 25 44 100

1. Surge waveform 8 x 20 usec.

http://onsemi.com

297




TVS Protection - Arrays in Surface Mount (continued)
® Human Body Model ESD Rating (>16 kV)
e [EC 61000-4-2 (ESD) 15 kV (air) 8 kV (contact)

® Five Line Protection

Max
Max Reverse
Breakdown Voltage . Max Re- Reverse | Peak Power
Leakage Current C(a;;;lgaon\c,:e verse | Voltage @ Rating
) p1 0 MHz ’ Surge lpp (8x20 usec)
Device Var (V) @i In Vawm ' Current | (Clamping (Note 2)
Voltage)
: Ipp Ve
Min Nom Max mA A T Max Watts
1 ( ) (nA) V) yp (A) )

1

[1] 6]
- OpSE ten ANNE
[3] 4]

NUP5120X6 |62 [ 68 [ 72 ] 10 [ 05 [ 80 [ [ - | - [ - 90

® Four Line Protection

6? CASE 318F [T epa]e]
E@ STYLE 1 B 5]

; SC-74 PLASTIC Ghedsls]
MMQA5V6 532 | 56 | 588 | 1.0 2.0 30 | 257 | - 3.0 8.0 150
MMQAGBV?2 589 | 62 | 651 1.0 0.7 40 | 225 | - 2.66 9.0 150
MMQA6BV8 646 | 68 | 714 | 1.0 0.5 43 | 210 | - 2.45 9.8 150
MMQA12V 11.4 12 126 | 1.0 0.075 9.1 117 - 1.39 17.3 150
MMQA13V 12.4 13 137 | 1.0 0.075 9.8 108 | - 1.29 18.6 150
MMQA15V 14.3 15 158 | 1.0 0.075 11 93 - 1.1 21.7 150
MMQA18V 17.1 18 189 | 1.0 0.075 14 77 - 0.923 26 150
MMQA20V 19 20 21 1.0 0.075 15 69 - 0.84 28.6 150
MMQA22V 20.9 22 23.1 1.0 0.075 17 63 - 0.758 31.7 150
MMQA24V 2238 24 252 | 1.0 0.075 18 58 - 0.694 34.6 150
MMQA27V 25.7 27 284 | 1.0 0.075 21 50 - 0.615 39 150
MMQA30V 285 30 315 | 1.0 0.075 23 40 - 0.554 433 150
MMQA33V 31.4 33 347 | 1.0 0.075 25 42 - 0.504 48.6 150
SMS05 6.0 - 7.2 1.0 20 5.0 | 300 | 400 23 15.5 350
SMS12 13.3 - 15 1.0 1.0 12 120 | 150 15 23 350
SMS15 16.7 - 185 | 1.0 1.0 15 100 | 125 12 29 350
SMS24 26.7 - 32 1.0 1.0 24 60 | 75 8.0 44 350

2. Surge waveform 8 x 20 usec.
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TVS Protection - Arrays in Surface Mount (continued)

® Human Body Model ESD Rating (>16 kV)
® JEC 61000-4-2 (ESD) 15 kV (air) 8 kV (contact)

® Four Line Protection

Max
Max Reverse
Breakdown Voltage . Max Re- Reverse | Peak Power
Leakage Current C(:;;;l%taon\c,:e verse | Voltage @ Rating
) 1.0 MHz ’ Surge lpp (8x20 usec)
Device Var (V) @i In Vawm ' Current | (Clamping (Note 3)
Voltage)
: Ipp Ve
Min Nom Max mA A T Max Watts
( ) (nA) V) yp (A) )
4 1 o—idt P——o5
5 O CASE 419A P —
3 SC-88A (SOT-353)
2
1 3o—¢——P——4
MSQABV1W5 6.1 6.6 7.2 1.0 1.0 3.0 90 - - - 150
NSQABV8AWS5 6.4 6.8 71 1.0 1.0 5.0 12 15 1.6 13 20
NSQA12VAW5 1.4 12 12.7 5.0 0.05 9.0 7.0 15 0.9 23 20
SMF05 6.0 - 7.2 1.0 5.0 5.0 90 - 12 12.5 200
% 1 6
6% CASE 4198 » 5
, 3 SC-88 (SOT-363)
1 3 4
DF6A6.8FU | 64 | 68 [ 72 | 10 [ 10 [ 50 [40 [ - | 70 [ 114 75
1o—¢—+—P—o5
5 % CASE 4638 _
\ 1 SOT-553 2°
3o ——P—o4
NZQA5V6XV5 5.32 5.6 5.88 1.0 1.0 3.0 90 - 10 10.5 100
NZQABV2XV5 5.89 6.2 6.51 1.0 0.5 4.0 80 - 9.0 1.5 100
NZQABV8XV5 6.46 6.8 714 1.0 0.1 4.3 70 - 8.0 12.5 100
NZQA5V6AXV5 5.3 5.6 59 1.0 1.0 3.0 13 17 1.6 13 20
NZQABV8AXV5 6.1 6.8 7.2 1.0 1.0 3.0 12 15 1.6 13 20
Dy [1] 6 | GND
6 % CASE 463A
N 1 SOT-563 D, [2] 5] 0s
Vee [3—e— 4] aND
NUP4060AXV6 6.2 6.8 7.2 1.0 0.5 3.0 7.0 10 1.6 13 20
(D1, D2, and D3)
NUP4060AXV6 15.3 16 171 5.0 0.05 11 105 - - - 0.200
(Vee)

3. Surge waveform 8 x 20 usec.
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TVS Protection - Arrays in Surface Mount (continued)

® Human Body Model ESD Rating (>16 kV)
® JEC 61000-4-2 (ESD) 15 kV (air) 8 kV (contact)

® Four Line Protection

Breakdown Voltage Leakage Current Igy | Typ Capacitance @ 0V | Typ Capactiance @ 3V
Device Vgr @ 1 mA (V) @ VRm (pF) (Note 4) Bias (pF) (Note 4)
Min | Nom | Max | Vawn |[lawm@d) | Typ | Max Tvp | Max
to—id——P—os
20—
CASE 526AB
SOT-953
3 oJ@——bl—o 4
NUP45V6P5 5.3 5.6 5.9 3.0 1.0 13 17 7.0 1.5
NUP46V8P5 6.47 6.8 714 4.3 1.0 12 15 6.7 9.5
NUP412VP5 1.4 12 12.7 9.0 1.0 6.5 10 3.5 5.0
Max Reverse Max
Breakdown Voltage Leakage Current | Capacitance Max Re- Reverse | Peak I?ower
verse Voltage @ Rating
(PF) @0V, I
. 1.0 MHz CSurget c PP (8:(;0 ust;c)
Device : urren amping ote 4
V, I | \"/
BR (V) @l R RWM Voltage)
: Ipp Ve
Min Nom Max mA)] A T Max Watts
(mA) | (nA) V) yp ®) v
o P fa—
4O—H—"
6 ‘% CASE 463A ' -
SOT-563 ’
1 SO—H—"
1 O—H—
NUP4102XV6 |186 | - [178] 10 [ o1 | 12 |13 [15] 80 | 25 | 75
A1OT_| TC1
@ CASE 766AB ,
5 PIN FLIP-CHIP CSP B2[ L
ASOLT Tiocs
NUP4103FC |60 | 70 [80 | 10 | 01 [ 83 [ | - | - | - | -
® Two Line Protection
N PIN1 o—f—Pt—
CASE 318
—o0 PIN 3
1%’ SOT-23
PIN 2 o—jq—»l—
2
NUP2105L lo62 | - [ 3 | 10 [ o1 | 24 |8 | - | 880 [ 44 | 350

4. Surge waveform 8 x 20 usec.
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TVS Protection - Low Capacitance Surface Mount
for USB 2.0 and 1.1

® ESD Protection Meeting IEC 61000-4-2, 4-4, 4-5

Max
Max Reverse
Breakdown Voltage Leakage Current | Capacitance* | Max Re- | Reverse | b, poer
9 (PF) @0V, verse Voltage @ Rating
’ Surge Ipp
: 1.0 MHz . (8x20 psec)
Device
Ver (V) @ly Ir VeRwm Current (C\;I:I:;Zgg
: Ipp Ve
Min Nom Max mA A T Max Watts
( ) (nA) v) yp (A) )
1 I' I' 118
8 o CASE 751 PYEE L) qa n J B
o,%tt,r ~ »—k—o
TS SO-8 319 116
1 D—“—‘-K—ﬂ
4 e 115
USB 2.0
NUP4201DR2 6.0 - - 1.0 10 5.0 2.5 5.0 10 12 500
SRDA05-4R2 6.0 - - 1.0 10 5.0 4.0 8.0 10 12 500
1 c—e —11 8
2 ] T 7
8 <3 CASE 751
O/}ﬁh SO-8 3 T 6
4 c1— o— 11 5
usB 1.1
LC03-6 les | - | - | 10 | 20 [ 50 [80 |12 | s | 15 2000
s 1
o1l PP o0
> jrmray
« CASE 318G GND 2t o 5 Voo
N s TSOP-6 | ..”_T_,M
2 b
10 3 nﬁ' 4 10
[y |
| I |
USB 2.0
NUP4301MR6 70 - - 0.1 2.5 - 0.8 1.5 - - -
NUP4302MR6 30 - - 0.1 30 - - 18 - - -
r—— —=7"1
, I/O1|:|:=I‘||‘ ::DGI/O
CASE 318F q b
° % 3 TSOP-6 Vp 2 EE'[—« p—||:':' 5 VN
2 q >
1/0 3 |:|:= ::n 4 1/0
L_I I__I_I -
USB 2.0
NUP4304MR6 7o | - | - o1t |25 [ - Jos|1s5]| - | - -

*Cj = Between 1/O pins
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TVS Protection - Low Capacitance Surface Mount
for USB 2.0 and 1.1 (continued)

® ESD Protection Meeting IEC 61000-4-2, 4-4, 4-5

Max
Max Reverse
Breakdown Voltage Leakage Current | Capacitance M:; sRee- VRoﬁ‘;Zr:‘e@ Peak Power
ov, Rati
Device Ero Wiz e | et (620 sec)
Vgr (V) @lr Ir Vewm urren (V:Irt‘;';':)g
Min | Nom | Max | (mA) | (uA) ) Typ | Max :ZF)’ Xf) Watts
o1 | ! . ]swo
54 »H—Il—uo
GO CASE 318G
. wz 1o Jsve
12 >>|—J—>|<y
os| | [ Jawo
USB 2.0
NUP4201MR6 leo | - | - | 10 | 50 [ 50 [80 50| 25 | 20 500
o1 | . ]swo
4 »H—Il—»
5 3
o
CASE 419B Va2 v
%@@%3 SC. 88 n2 [ H4—f [ - Isv
1
o3[ | ] - Jawo
USB 2.0
NUP4202W1 6o | - | - | 10 | 50 [ 50 [80 50| 28 | 2 500
54 1/0 1 o 6 1/0
6@ CASE 318G
\ TSOP-6 VN 2 5 5 Vp
128
N/C 3 o —1m1 4 N/C
USB 2.0
NUP2201MR6 leo | - | - | 10 | 50 [ 50 |80 |50 | =25 20 500
54 /0 1 oo 6 1/0
> CASE 4198
%@ SC-88 VN 2 05 5 Vp
12°
N/C 3 o4— —1 4 N/C
USB 2.0
NUP2202W1 6o | - | - | 10 | 50 [ 50 [ 30 50| =28 20 500

*C; = Between /0O pin to ground
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TVS Protection - Low Capacitance Surface Mount
for USB 2.0 and 1.1 (continued)

® ESD Protection Meeting IEC 61000-4-2, 4-4, 4-5

Max
Max Reverse
Breakdown Voltage Leakage Current | Capacitance* Max Re- Reverse Peak Power
(F) @0 V, \Slerse Voltlage @ Rating
. urge PP
Device Var (V) @i In Vawm 1.0 MHz Current | (Clamping (8x20 psec)
Voltage)
; Ipp Ve
Min Nom Max (mA) (nA) V) Typ | Max A) ) Watts
N 6] NC
5 4
6
%@ CASE 4198 o 2 5] 10
SC-88
3
12 S Y
A EE 4_] N/C
USB 2.0
noP2sotmwe | 70 | - | - | - [ o1 [ 25 |08 [15 | - - | -
3 ANODE CATHODE
\ CASE 318 ! g E g 2
’ ’ SOT-23 3
2 CATHODE/ANODE
USB 2.0
NUP1301ML3 7o | - [ -] - [ o1t [ 25 [os[15] - - -
*Cj = Between 1/O pins
TVS Protection - Low Capacitance Surface Mount
for High Speed Data Lines
® ESD Protection Meeting IEC 61000-4-2, 4-4, 4-5
Breakdown Voltage Max Reverse Max Re- Rel\caevr(se
w 9 Leakage Current | Capacitance Peak Power
(PF) @0 V. verse Voltage @ Rating
’ Surge lpp=5A
Device 1.0 MHz . (8x20 psec)
Vagr (V) @ IR VRwm Current | (Clamping
Voltage)
; Ipp Ve
Min Nom Max (mA) (nA) V) Typ | Max A) ) Watts
3 20 D | bl o1
\ CASE 318 o
%’ STYLE 26 5
1 SOT-23
2 (NC)
SLO05 6.0 - 8.0 1.0 20 5.0 3.5 5.0 17 11 300
SL15 16.7 - 18.5 1.0 1.0 15 3.5 5.0 10 30 300
SL24 26.7 - 29 1.0 1.0 24 3.5 5.0 5.0 55 300
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EMI Filter — Data Line Protection

Cdiode (PF) @
Vgr (V) Ir(nA) 25V Resistor
Device VRwm (Note 5)
Typ Max Max Typ Typ Max
3
CASE 463 . s
SC-75 PLASTIC fII II §
2 - - - <
!
NZF220T | 70 8.0 10 | 30 | 10 | 100 110
1 4
p f_ I T f_
5§@i CASE 419A s oe—s —ao 5
SC-88A fi If
;2 8 T T L L
NZF220DF | 70 8.0 10 | 30 | 75 | 100 110
1 4
6 ‘% CASE 463A i I I i
/ SOT-563 3 W 5
NUF2220XV6 7.0 - 1.0 5.0 7.0 100 115
NUF2230XV6 7.0 - 1.0 5.0 16 100 110
605 > +
CASE 419B TI If
%@3 SC-88 +L L
e FTEEY
NUF2240W1 | 7.0 - 1.0 | 5.0 | 17 | 100 115
o
100 R
[e AN o)
47R
@\@» CASE 499AG-01 o MW °
FLIP-CHIP
A2 100 R
[e + 'A% * 'o)
GND
NUF3101FC 7.0 8.0 o1 | 80 | 15 | 100 | 120

5. Line capacitance is 2x the diode capacitance (Cgiode)-
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EMI Filter - Data Line Protection (continued)

Caiode (PF) @
VgRr (V) Ir(nA) @V 25V Resistor
Device RWM (Note 6)
v)
Typ Max Max Typ Typ Max
i_ I L f
CASE 517AK i L - §
DFN8
(1.6 x 1.6 x 0.85 mm) fI If
NUF4402MN 7.0 8.0 0.1 5.0 12 100 115
NUF4403MN 7.0 8.0 0.1 5.0 17 100 115
NUF4210MN 7.0 8.0 0.1 5.0 8.5 100 115
i_ I I i_
CASE 506AA i— = = i—
DFN8
(2.0 x 2.0 x 0.85 mm) i‘I as i‘
NUF4401MN 7.0 8.0 0.1 5.0 | 15 200 230
i_ I I i
CASE 517AD i = = i_
UDFN8
(1.2x 1.8 0.5 mm) §I X i:
NUF4001MU 7.0 8.0 0.1 50 | 12 100 | 115
i_ I I i
CASE 517AD i_ T T i
UDFN8 = = =
(1.2x 1.8 0.5 mm) W
L T i
NUF4152MU 7.0 8.0 0.1 50 | 20 25 | 30

6. Line capacitance is 2x the diode capacitance (Cgjoge)-
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EMI Filter - Data Line Protection (continued)

Cdiode (PF) @ 25V -
V Ir(nA Resistor
Device er (V) RI4A) @\(/c)wm (Note 7)
Typ | Max Max Typ Typ Max
i_ I I i_
12 CASE 506AD = = = =
DFN12
) (1.35 x 3.0 X 0.85 mm) §I n f
NUF6402MN 7.0 8.0 1.0 50 | 17 | 100 115
i_ I I i_
CASE 499D i: if
FLIP-CHIP == ==
300 pm Bumps
(1.35 x 3.0 X 0.65 mm)
NUF4105FC 7.0 8.0 o1 | 83 | 23 | 100 120
i_ I I f_
12 CASE 506AD i i
DFN12 == ==
(1.35 x 3.0 x 0.85 mm)
) §I as §
NUF6401MN 7.0 - 1.0 5.0 17 100 15
NUF6406MN 7.0 - 1.0 5.0 12 100 15

7. Line capacitance is 2x the diode capacitance (Cgjoge)-
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EMI Filter - Data Line Protection (continued)

Cdiode (PF) @
VgRr (V) Ir(nA) 25V Resistor
Device @\(/\F;)WM (Note 8)
Typ Max Max Typ Typ | Max

12 CASE 517AE i i
UDFN12
) (1.2x 2.5 x 0.5 mm) i:I n.a i:

NUF6001MU 7.0 - 1.0 | 5.0 | 17 | 100 115

FLIP-CHIP == ==

CASE 499D i i
300 um Bumps ? Wt %"
(1.35 x 3.0 x 0.65 mm)

NUF6106FC 7.0 8.0 0.1 3.3 10 100 120

NUF6105FC 7.0 8.0 0.1 3.3 23 100 120

CASE 507AC i T T i

DFN16 == ==

(1.6 x 4.0 x 0.85 mm) 1 of 8 Filter Lines
NUF8401MN 7.0 8.0 0.1 5.0 12 100 115
NUF8402MN 7.0 8.0 0.1 3.3 17 100 115
NUF8410MN 7.0 8.0 0.1 5.0 8.5 100 115

8. Line capacitance is 2x the diode capacitance (Cgiode)-
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EMI Filter - Data Line Protection (continued)

Cdiode (PF) @
Vgr (V) Ir(nA) @V 25V Resistor
Device RWM
) (Note 9)
Typ Max Max Typ Typ | Max
16 CASE 517AF i T T i
UDFN16 == ==
) (1.2x3.5x 0.5 mm) 1 of 8 Filter Lines
NUF8001MU 7.0 8.0 0.1 5.0 | 12 | 100 | 115
16 CASE 517AF i I I i
UDFN16 =< ==
) (1.2x3.5x 0.5 mm) 1 of 8 Filter Lines
NUF8152MU | 7.0 8.0 0.1 5.0 | 20 | 25 | 30
AN
g
W CASE 499G i T I i
FLIP-CHIP CSP == ==
Al (2.64 x 2.64 x 0.65 mm) 1 of 10 Filter Lines
NUF9001FC 7.0 8.0 0.1 5.0 15 200 230
NUF9002FC 7.0 8.0 0.1 5.0 10 100 115
CASE 485F — o Ao
24 PIN MLF ?II II §
1 of 9 Filter Lines
NZMM7V0T4 7.0 8.0 0.1 3.0 | 10 | 100 | 110

9. Line capacitance is 2x the diode capacitance (Cgjoge)-
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EMI Filter — Audio Line Protection

Cdiode (PF) @
VgRr (V) Ir(nA) @V 25V Resistor
Device v | (Note10)
Typ Max Max Typ Typ | Max
% T T %
[o] O
@ CASE 499J T AAANS T °
o~ FLIP-CHIP T ¢, L oo T
Typical L = 2.9 nH
NUF2441FC 145 17.7 o1 | 12 | 100 | o028 | o35
vee —
15kV
Contact ESD j
Fro(lecucn N—
LOW PASS FILTERING
@ CASE 499AE E>:f:
FLIP_CHIP 15kV IECL Level 1
A1l Contact ESD Contact ESD
Protection Protection
PGND ‘tf J‘T JT‘
15kV AGND PGND
Contact ESD
Protection
NMF3000FC 12 - o5 | 10 | 500 | 950 | 1100
R
1 8
c c
CASE 506AA * L ],: -
DFN8 = T R
4 o AN o 5
| ¥T° °T ¥
* L L 2
NUF2114MN 15.7 17.7 0.1 12 60 8.4 10
NUF2116MN 15.7 17.7 0.01 12 50 64 75
L
1 8
cd Cd
2 I L 2
CASE 506AA
DFN8 A L 6
[o, YYY O
1 1 1
cd cd
2 L L 2
Typical L = 10 nH
NUF2070MN 15.7 17.7 o1 | 12 | 64 | 24 | 35

10.Line capacitance is 2x the diode capacitance.
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EMI Filter - USB DATA Line Protection

Vgg (V) Ir(nA) c"“; (sp\';) @ Resistor
Device Vewm )
Typ Max Max Typ Typ Max
s, o
& & ol %
6 \ ﬁ CASE 463A \ T
— o < o
4 SOT-563 v T 1o
-4
S
NUF2030XV6 6.8 8.0 0.1 5.25 30 22 26.4
NUF2042XV6 6.8 8.0 0.1 5.25 42 22 26.4
D4D(IN) Rs2 Doun
4 VVv 0 D1
6.2 Rou3 & CJ- 7' Y
CASE 419B s — T A2-D2
N 5 SC-88 (SOT-363) P B T
2 ¥y, _C A A
1 T/ Rst T I
B4 o AN o Al
D(in) Doum)
NUF2015W1 6.8 8.0 0.1 5.25 42 15 18
NUF2221W1 6.8 8.0 0.1 5.25 42 22 26.4
D4D¢(IN) Rs2 DiouT)
4 % D1
5 Roug & ok x
' CASE 318G e T hepe
\ 3 TSOP-6 VBus Y c J_ GND
2 X rsi T h4
1 Ba o At
Dgny DouT)
STF202-22 7.0 8.0 50 | 525 | 57 | 22 24
>_° A3
Al 13K 23R
B2 C1 C3
\ > CASE 499AM o} %:
FLIP-CHIP 02 0
1 (Gnd Pin)
33R
E1 E3
NUF2222FC 7.8 8.8 o1 | 50 | 34 EE 38
D+out Rs D+in
o—¢ . ANN—1 o)
1 6
4 s 15k
Gfé CASE 318G Veus
< STYLE 10 o ﬁro
N 3 TSOP-6 L2 5
12 L g
315 K
D-out -|_ D-n
o ¢ AN— o)
3 4
NUF2101M 7.0 8.0 10 | 525 | 46 30 337
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EMI Filter - USB DATA Line Protection (continued)

Ciine (PF) @ .
Device VgRr (V) Ir(nA) @\(/\F;)WM 25V Resistor
Typ Max Max Typ Typ Max
Ry
Al o MV o)
F Lo &
! T R,
R, B4
A2 0 M\ o)
L. C2
D2 —I- 2
A3 O O
CASE 499AD Da* L Cs Ca L \*\D c3
FLIP-CHIP CSP T T T 4
A1 = ©Bs Ry
Ad o A% 0
L. o L Ca
Ds T 5 6—1- De
0 B, R
A5 O '\/\;\« ]
L o o L C5
D7 T 7 ST Dg
O Bj Re
A6 O ANV o
L 1L cé
Do T Co C10T Do
NUF4107FC (Pin A1 to C1, Pin A2 to C2) 7.0 8.0 0.1 5.25 36 22 26
NUF4107FC (Pin A3 to C3, Pin A4 to C4, 7.0 8.0 0.1 5.25 60 100 120
Pin A5 to C5, Pin A6 to C6)
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Relay Drivers

Device Vggr Max (V) Ip (MA) E; (mJ)

CASE 318
SOT-23

4

MDC3105L 6.0 |

5
6?

CASE 318F
E@ 3 SC-74

MDC3105DM 6.0 500 50

CASE 318

| )
|
|_
|
SOT-23 o w— i)
| 300 k .
|

Y

O
Source (2)

NUD3105L 6.0 | 500 50

Drain (6) Drain (3)

4
6 5 Gate (2) |
@ CASE 318F
3
:

X I
\ SC-74 :

L

Source (1) Source (4)

NUD3105DM 6.0 500 50
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Relay Drivers (continued)

Device | Vps Max (V) | Ip (MA) E, (mJ)
Drain (3)
o
r———— - 1
I . I
Gate (1) | 1.0k — |
‘ CASE 318 Lo . w—] |
2 SOT-23 O 1 |
4 I
| 300 k . |
I I
L] 1
O
Source (2)
NUD3112L 14 | 500 50
Drain (6) Drain (3)

CASE 318F
SC-74

I/%
e

Source (1) Source (4)
NUD3112DM 14 500 50
\ CASE 318 Gate (1)
%’ SOT-23 o
Source (2) ©
NUD3124L 28 150 250

CASE 318F
SC-74

6%3

Gate (2)

Gate (5)

NUD3124DM
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Relay Drivers (continued)

Device | Vps Max (V) Ip (MA) E; (mJ)
‘ CASE 318
%’ SOT-23
NUD3160L 60 |

|
4 |
S |
L
6‘ CASE 318F Gate (2) 10k | Gate (5)
§ SC-74 — AMA o
3
2 |
1 100 k |
|
- T i
Source (1) O O Source (4)
NUD3160DM 60 150 250
LED Drivers
Device VMax (V) | IMax (mA) P (Watts)
Vin |—1 T‘ lout
1] | O |
|
$ e [ T
Rext —— Current lout
CASE 751 L3 Set Point 6] [
SO-8
fa P
Vbat
—— 12v i’l 7
NUD4001DR2 30 500 1.13
NUD4011DR2 200 70 1.13
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Integrated PNP/NPN Digital Transistor Array

Device | Veew | hfe Var (V) Pp (MW)
(6) (5) 4)
Q3

6 ?

R CASE 318F

N SC-74

1
Qf Q2
(1) (2) (3)
NUS2401SN | 0.25 60 & 350 50 350

Devices listed in bold italic are ON Semiconductor preferred devices.

Inrush Current Limiter
SMART HotPlug ™ - Low Side

® Integrated Power Device
® Temperature Sensing Diode in Power MOSFET

® Adjustable Current Limit
® Adjustable UVLO and OVLO

Ip Avg Thermal Thermal Limit
f A Limit Hysteresis
Vin (V) Rps(on) (ML) (A) Thermal Y
Package Device Min Max Typ Max Option Typ °C Typ °C
7
Input +
TTTTT Tt (== i g ]
)
I 1 :
! )
. Voltage !
' Regulator '
)
) Thermal 4.8
: Shutdown Drain
8 1
1 ’ CASE 553AA I — !
% > S-PAK 6 | -
EX SUFFIX Undervoltage | :S. !
7 uvLo/ [ Lockout X
ENABLE ' '
' !
! )
! | | 3
5 o ] Current * Current
I vervoltage Limit v Limit
OVLO |]. Shutdown !
! »—ﬂ Input -
! )
1,2
I V.
L T T T e T T T
SPAK NIS5101E1TH 18 110 43 6.5 Latch Off 135 40
SPAK NIS5101E2T1 18 110 43 6.5 Auto-Retry 135 40
SPAK NIS5101E1T1G 18 110 43 6.5 Latch Off 135 40
SPAK NIS5101E2T1G 18 110 43 6.5 Auto-Retry 135 40
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SMART HotPlug™ - High Side

Ip Avg Thermal | Thermal Limit
Vi A Limit Hysteresis
in (V) Rps(on) (M) (R) Thermal y
Package Device Min | Max Typ Max Option Typ °C Typ °C
Vee Ccharge
13 5
FTTToTe Qe TP X
X Voltage I '
! Regulator Charge '
)
: Pump m— :
)
)
. Current :
' Thermal Limit '
. Shutdown L '
. | '
. ! o O 10, 11, 12
. ' Source
CASE 488AB 2 Undervoltage o
oxoMM, 12 PINPLLP  UviO S| Lockout © 6 Current Limit
' |_L/ |_'—Q 7 Power Good/
' Common +  Power Good
)
e ol [ I R T W S
OVLO ' Overvoltage Timer ) ? 4 GND
)
. Shutdown J) Vv .
L T T T T T o S T T T
3
Enable/Timer
QFN 9x9 NIS5102QP1HG 9 18 10 10 Latch Off 135 40
QFN 9x9 NIS5102QP2HG 9 18 10 10 Auto-Retry 135 40
Vee
O
Je—
Voltage Charge | —e
Regulator Pump '_1
Current ® O Current Limit
4 Limit
| Overvoltage
CASE 751 Clamp )
SOIC-8 NB Thermal | O Source
Latch
Enable/ i\ Voltage
nable Slew Rate
Timer ~
! !
Enable/Timer GND dv/dt
SO-8 NIS5112D1R2G 9.0 18 30 3.0 Latch Off 135 40
SO-8 NIS5112D2R2G 9.0 18 30 3.0 Auto-Retry 135 40
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Hybrid Diode IC
Better Efficiency Rectification System, BERS™ IC

® Integrated Power Device ® Can be used in High Side and Low Side Configurations

® [.ow Forward Drop ® Gate Drive Available to Parallel Additional MOSFETs

Fet Turn-On Time
Vin (V) Imax = 3.0 A, Turnoff Propagation
Rps(on) lrev = 1.0 A, Delay Time
IFAV Avg (A) Vgs=5.0V Viev =5.0V Vps = Vosfset to Ip =0 A
Device Typ Max Max Ip=10 A (mQ) Typ (nsec) Typ (nsec)
MARKING Reg In Cathode
DIAGRAM r--- -T -------------------- 0----
)
o ) )
v | Voltage .
CASE 488AC NIS6111 + | Regulator '
PLLP32 AWLYYWW , .
Bias ¢ I
1 32 ' — [
e )
T ey ¥
NIS6111= Specific Device Code ' '
A = Assembly Location ' '
WL = Wafer Lot : v :
YY = Year et e e c e e e e e e e e e e m-m == O----0---4
Ww = Work Week Gate  Anode
nisett1iaP | 08 | 24 | 30 | 37 45 35
Floating, Regulated Charge Pump
Oscillator
Idavg, Drive Frequency fogc Rps(on) High Side Rps(on) Low Side
Device Vee (V) Current Max (A) Typ (MHz) FET (Typ) @ FET (Typ) Q
Vee
[l o Ll i A T R I 1
) )
) )
) )
) )
MARKING ! oY eauat !
DIAGRAM ' eguiator — '
: L/ — :
8A A A0 . A 5V .
CASE 751 NIS6201 : :
SOIC-8 NB LYWX ! I
-i\— , Overcharge .
100048 : > :
A = Assembly Location ' b !
L = Wafer Lot X $—O DRIVE
Y = Year ! — !
W = Work Week X 1.0 MHz ,._}L ;
) Oscillator — )
I I I
) )
teQr------ OQ--cccccccecann- O-=-=-=--- O ---4
SIGGND COMP VREG PWRGND
NIS6201 -0.3t0 18 0.05 1.0 20 20
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Overvoltage Protection IC with Integrated P-Channel MOSFET

Rps(on) (M) Typ

Ip (A), Steady Vgs =-4.5V Vin (V)
Device Vee (V) | Vpss (V) Max State Ip (Note 11) Typ Package and Dimensions
; CASE 506AL
o Vin n Vload o DFN8
Vee
F——— = -

-
I I
I I
I I
I I
| o e
I I
I I
I I

_I

&
1
8 CASE 517AH
E)E UDFNS
)
%;8
>

CIRCUIT
I CASE 506AN
GND v WDFN6
(Package Drawings Not to Scale)
NUS2045MN 2.8t020 20 -1.0 71 6.85 DFN8 3.3x3.3x0.85 mm
NUS3045MN 2.81t030 30 -1.0 66 6.85 DFN8 3.3x3.3x0.85 mm
NUS3046MN 2.51t030 30 -1.0 66 5.5 DFN8 3.3x3.3x0.85 mm
NUS3055MN 2.81t0 30 30 -1.0 66 6.85 TLLGA 2.5x3.0x0.55 mm
NUS1204MN 12 12 -0.6 75 4.725 WDFNG6 2.0x2.0x0.85 mm
11.ID=-1.0A
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Automotive and Industrial — ON Semiconductor’s HDPlus™ platform technology which incorporates various levels of
protection features within a MOSFET. The device features can include:

e Short Circuit Protection Applications

¢ Current Limit e Solenoid Driver

® Thermal Shutdown with Automatic Restart e Relay Driver

® Qvervoltage Protection e Relay Replacement
® ESD Protection e Load Switching

® Gate—to—Source Protection

® Current Sense Output

® Pb-free Package

Protected MOSFETs (Automotive/Industrial)

Rps(on) (©2) . Max
@Vgs =10V Integrated Protection Rating
Y
Device (BR})DSS R ©@ Current P
DS(ON) Overvoltage | Overcurrent | Overtemperature | ESD Sense D
VeRrppss | @ Vgs =10V Output w)
V)
Drain
2,4,50
| -====1
) )
N )
' )
) )
61 100 kQ — &
1 )
% CASE 318G Gate 2 o MV — .
\ TSOP-6 ' '
1 ' !
) )
) )
) )
) * )
) )
o P |
o1 o3
Gate 1 Source
NUD3048M* 100 0.72 - - - | x | - | oes
Drain
o)
»
[
CASE 508AA | |_Main
(Leadless) Gate | |
S0-8 |
|—>— |—>—0
[
»
) )
Sense Source
NILMS4501N* 24 0.013 - - - | x | X 2.7

*Not Automotive Qualified.
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Protected MOSFETs (Automotive/Industrial) (continued)

. Max
Integrated Protection Rating
. Visripss | Rbs(on) (©)
Device @Vgs =10V Current Pp
Overvoltage | Overcurrent | Overtemperature | ESD Sense W)
Output
Drain1 Drain2
Gatel Mirror |* Main Gate2 Mirror | Main
CASE 751 |-ET |-EET
SO-8
“Dual” > >
) )
o o
Mirror1  Sourcel Mirror2 ~ Source2
NIMD6302R 30 0.05 - - - | X | X 1.3
Drain Drain ©
(Pins 2, 4) b
? Overvoltage MpwRr
’MPWR Gate Protection 9
Overvoltage < Input —
CASE 318E Gate Protection — H_|_
SOT-223 (Pin 1) Ra L
- ESD Protection ¢
| — R
w ESD Protection Temperature | [ Current [ | Current
Limit Limit Sense
o
Source g
(Pin 3) Source
NIFONO5CL NIF62514, NIF5002N, NIF5003N
NIFONO5CL 55 0.125 X - - X - 1.69
NIF62514 42 0.1 X X X X - 1.7
NIF5002N 42 0.2 X - - X - 1.1
NIF5003N 42 0.068 X X X X - 1.9
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Protected MOSFETs (Automotive/Industrial) (continued)

. Max
Integrated Protection Rating
: Visripss | Rbs(on) (©)
Device v) @Vas =10V Current PD
Overvoltage | Overcurrent | Overtemperature | ESD Sense W)
Output
Drain Drain O
(Pins 2, 4) 1
)
| Overvoltage MpwR
CASE 369C M Gate Protection 1
DPAK (TO-252) Overvoltage 'R Input Re —
Gate Protection b
(Pin 1) Ra f— —e
4 ® —e ESD Protection b
q o
Q ESD Protection
12 Temperature | | Current | | Current
3 Limit Limit Sense
o
Source g
(Pin 3) Source
NID9NO5CL NID5001N, 5003N, 5004N, 6002N
NID9NO5CL 55 0.09 X - - X - 28.8
NID5001N 42 0.029 X - - X - 64
NID5003N 42 0.05 X - - X - 1.3
NID6002N 60 0.21 X - - X - 1.3
NID5004N 40 0.15 X - - X - 1.3
MLD1NO6CL, MLD2NO6CL
0.75 @
MLD1N06CL 60 Vgs = 5.0V X X - X - 40
04 @
MLD1N0O6CL 62 Vs = 5.0V X X - X - 40
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Alphanumeric Parts Index
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Alphabetical Parts Listing

Device Number Page Device Number Page Device Number Page
1.5KE10A 199 1N4001 255 1N5375B 183
1.5KE11A 199 1N4002 255 1N5376B 183
1.5KE12A 199 1N4003 255 1N5377B 183
1.5KE13A 199 1N4004 255 1N5378B 183
1.5KE15A 199 1N4005 255 1N5379B 183
1.5KE16A 199 1N4006 255 1N5380B 183
1.5KE18A 199 1N4007 255 1N5381B 183
1.5KE20A 199 1N4933 255 1N5383B 183
1.5KE22A 199 1N4934 255 1N5384B 183
1.5KE24A 199 1N4935 255 1N5386B 183
1.5KE27A 199 1N4936 255 1N5388B 183
1.5KE30A 199 1N4937 255 1N5400 255
1.5KE33A 199 1N5333B 182 1N5401 255
1.5KE36A 199 1N5334B 182 1N5402 255
1.5KE39A 199 1N5335B 182 1N5404 255
1.5KE43A 199 1N5336B 182 1N5406 255
1.5KE47A 199 1N5337B 182 1N5407 255
1.5KE51A 199 1N5338B 182 1N5408 255
1.5KE56A 199 1N5339B 182 1N5817 249
1.5KE6.8A 199 1N5340B 182 1N5818 249
1.5KE62A 199 1N5341B 182 1N5819 249
1.5KE68A 199 1N5342B 182 1N5820 249
1.5KE75A 199 1N5343B 182 1N5821 249
1.5KE8.2A 199 1N5344B 182 1N5822 249
1.5KE82A 199 1N5346B 182 1N5908 198
1.5KE91A 199 1N5347B 182 1N5913B 182
1.5SMC10A 211 1N5348B 182 1N5917B 182
1.5SMC12A 211 1N5349B 182 1N5919B 182
1.5SMC13A 211 1N5350B 182 1N5920B 182
1.5SMC15A 211 1N5351B 182 1N5921B 182
1.5SMC16A 211 1N5352B 182 1N5923B 182
1.5SMC18A 211 1N5353B 182 1N5924B 182
1.5SMC20A 211 1N5354B 182 1N5925B 182
1.5SMC22A 211 1N5355B 182 1N5927B 182
1.5SMC24A 211 1N5356B 182 1N5929B 182
1.5SMC27A 211 1N5357B 182 1N5930B 182
1.5SMC30A 211 1N5358B 182 1N5931B 182
1.5SMC33A 211 1N5359B 182 1N5932B 182
1.5SMC36A 211 1N5360B 183 1N5934B 182
1.5SMC39A 211 1N5361B 183 1N5935B 183
1.5SMC43A 211 1N5362B 183 1N5936B 183
1.5SMC47A 211 1N5363B 183 1N5937B 183
1.5SMC51A 211 1N5364B 183 1N5938B 183
1.5SMC56A 211 1N5365B 183 1N5940B 183
1.5SMC6.8A 211 1N5366B 183 1N5941B 183
1.5SMC62A 211 1N5367B 183 1N5942B 183
1.5SMC68A 211 1N5368B 183 1N5946B 183
1.5SMC7.5A 211 1N5369B 183 1N5948B 183
1.5SMC75A 211 1N5370B 183 1N5953B 183
1.5SMC8.2A 211 1N5371B 183 1N5955B 183
1.5SMC82A 211 1N5372B 183 1N5956B 183
1.5SMC9.1A 211 1N5373B 183 1N6267A 199
1.5SMC91A 211 1N5374B 183 1N6271A 199
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1N6272A 199 1PMT5936B 190 1SMA5916B 190
1N6273A 199 1PMT5939B 191 1SMA5917B 190
1N6274A 199 1PMT5941B 191 1SMA5918B 190
1N6275A 199 1PMT7.0A 200 1SMA5919B 190
1N6276A 199 1SMA10A 202 1SMA5920B 190
1N6277A 199 1SMA10CA 203 1SMA5921B 190
1N6278A 199 1SMAT1A 202 1SMA5922B 190
1N6279A 199 1SMA11CA 203 1SMA5923B 190
1N6280A 199 1SMA12A 202 1SMA5924B 190
1N6281A 199 1SMA12CA 203 1SMA5925B 190
1N6282A 199 1SMA13A 202 1SMA5926B 190
1N6283A 199 1SMA13CA 203 1SMA5927B 190
1N6284A 199 1SMA14CA 203 1SMA5928B 190
1N6285A 199 1SMA15A 202 1SMA5929B 190
1N6286A 199 1SMA15CA 203 1SMA5930B 190
1N6287A 199 1SMA16A 202 1SMA5931B 190
1N6288A 199 1SMA16CA 203 1SMA5932B 190
1N6289A 199 1SMA17A 202 1SMA5933B 190
1N6290A 199 1SMA18A 202 1SMA5934B 190
1N6291A 199 1SMA18CA 203 1SMA5935B 190
1N6292A 199 1SMA20A 202 1SMA5936B 190
1N6293A 199 1SMA20CA 203 1SMA5937B 190
1N6294A 199 1SMA22A 202 1SMA5938B 191
1N6295A 199 1SMA22CA 203 1SMA5939B 191
1N6373 198 1SMA24A 202 1SMA5940B 191
1N6374 198 1SMA24CA 203 1SMA5941B 191
1N6376 198 1SMA26A 202 1SMA5942B 191
1N6377 198 1SMA26CA 203 1SMA5943B 191
1N6379 198 1SMA28A 202 1SMA5944B 191
1N6380 198 1SMA28CA 203 1SMA5945B 191
1PMT12A 200 1SMA30A 202 1SMAG6.0A 202
1PMT16A 200 1SMA30CA 203 1SMAG.5A 202
1PMT22A 200 1SMAS33A 202 1SMAB0CA 203
1PMT24A 200 1SMA33CA 203 1SMAB4A 202
1PMT26A 200 1SMAS36A 202 1SMAB4CA 203
1PMT28A 200 1SMA36CA 203 1SMA7.0A 202
1PMT30A 200 1SMA40A 202 1SMA7.5A 202
1PMT33A 200 1SMA40CA 203 1SMA70A 202
1PMT36A 200 1SMA43A 202 1SMA70CA 203
1PMT40A 200 1SMA43CA 203 1SMA75A 202
1PMT5.0A 200 1SMA45A 202 1SMA78CA 203
1PMT5920B 190 1SMA48A 202 1SMAB8.0A 202
1PMT5921B 190 1SMA48CA 203 1SMA8.5A 202
1PMT5922B 190 1SMA5.0A 202 1SMA9.0A 202
1PMT5923B 190 1SMA51A 202 1SMB100A 204
1PMT5924B 190 1SMA51CA 203 1SMB10A 204
1PMT5925B 190 1SMA54A 202 1SMB10CA 206
1PMT5927B 190 1SMA54CA 203 1SMB110A 205
1PMT5929B 190 1SMA58A 202 1SMB11A 204
1PMT5930B 190 1SMA58CA 203 1SMB11CA 206
1PMT5931B 190 1SMA5913B 190 1SMB120A 205
1PMT5933B 190 1SMA5914B 190 1SMB12A 204
1PMT5934B 190 1SMA5915B 190 1SMB12CA 206
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1SMB130A 205 1SMB5919B 190 1SMC10A 210
1SMB13A 204 1SMB5920B 190 1SMC12A 210
1SMB13CA 206 1SMB5921B 190 1SMC13A 210
1SMB14A 204 1SMB5922B 190 1SMC14A 210
1SMB14CA 206 1SMB5923B 190 1SMC15A 210
1SMB150A 205 1SMB5924B 190 1SMC16A 210
1SMB15A 204 1SMB5925B 190 1SMC17A 210
1SMB15CA 206 1SMB5926B 190 1SMC18A 210
1SMB160A 205 1SMB5927B 190 1SMC20A 210
1SMB16A 204 1SMB5928B 190 1SMC22A 210
1SMB16CA 206 1SMB5929B 190 1SMC24A 210
1SMB170A 205 1SMB5930B 190 1SMC26A 210
1SMB17A 204 1SMB5931B 190 1SMC28A 210
1SMB17CA 206 1SMB5932B 190 1SMC30A 210
1SMB18A 204 1SMB5933B 190 1SMC33A 210
1SMB18CA 206 1SMB5934B 190 1SMC36A 210
1SMB20A 204 1SMB5935B 190 1SMC40A 210
1SMB20CA 206 1SMB5936B 190 1SMC43A 210
1SMB22A 204 1SMB5937B 190 1SMC45A 210
1SMB22CA 206 1SMB5938B 191 1SMC48A 210
1SMB24A 204 1SMB5939B 191 1SMC5.0A 210
1SMB24CA 206 1SMB5940B 191 1SMC51A 210
1SMB26A 204 1SMB5941B 191 1SMC54A 210
1SMB26CA 206 1SMB5942B 191 1SMC58A 210
1SMB28A 204 1SMB5943B 191 1SMC6.0A 210
1SMB28CA 206 1SMB5944B 191 1SMC6.5A 210
1SMB30A 204 1SMB5945B 191 1SMC60A 210
1SMB30CA 206 1SMB5946B 191 1SMC64A 210
1SMB33A 204 1SMB5947B 191 1SMC7.0A 210
1SMB33CA 206 1SMB5948B 191 1SMC7.5A 210
1SMB36A 204 1SMB5949B 191 1SMC70A 210
1SMB36CA 206 1SMB5951B 191 1SMC75A 210
1SMB40A 204 1SMB5952B 191 1SMC78A 210
1SMB40CA 206 1SMB5953B 191 1SMC8.0A 210
1SMB43A 204 1SMB5954B 191 1SMC8.5A 210
1SMB43CA 206 1SMB5955B 191 1SMC9.0A 210
1SMB45A 204 1SMB5956B 191 1SS400T1 179
1SMB45CA 206 1SMB6.0A 204 2N3055 234
1SMB48A 204 1SMB6.5A 204 2N3055A 234
1SMB48CA 206 1SMB60A 204 2N3442 234
1SMB5.0A 204 1SMB60CA 206 2N3771 235
1SMB51A 204 1SMB64A 204 2N3772 235
1SMB51CA 206 1SMB64CA 206 2N3773 235
1SMB54A 204 1SMB7.0A 204 2N3904 152,163
1SMB54CA 206 1SMB7.5A 204 2N3906 152,163
1SMB58A 204 1SMB70A 204 2N4124 153
1SMB58CA 206 1SMB75A 204 2N4401 152,160,163
1SMB5913B 190 1SMB75CA 206 2N4403 152,160,163
1SMB5914B 190 1SMB8.0A 204 2N4918 231
1SMB5915B 190 1SMB8.5A 204 2N4919 231
1SMB5916B 190 1SMB85A 204 2N4920 231
1SMB5917B 190 1SMB9.0A 204 2N4921 231
1SMB5918B 190 1SMB90A 204 2N4922 231
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2N4923 231 2N6111 233 BAS16DXV6T1 179
2N5038 235 2N6284 237 BAS16HT1 179
2N5060 260 2N6286 237 BAS16LT1 178
2N5061 260 2N6287 237 BAS16M3T5G 179
2N5062 260 2N6288 233 BAS16TT1 179
2N5064 260 2N6292 233 BAS16WT1 178
2N5087 152,159 2N6338 235 BAS16XV2T1 179
2N5088 153,159 2N6341 235 BAS19LT1 178
2N5089 153,159 2N6344 264 BAS20HT1 179
2N5190 232 2N6344A 265 BAS20LT1 178
2N5191 232 2N6348A 265 BAS21DW5TH 179
2N5192 232 2N6349A 265 BAS21HT1 179
2N5194 232 2N6387 237 BAS21LT1 178
2N5195 232 2N6388 237 BAS21SLT1 178
2N5302 235 2N6394 262 BAS40-04LT1 175
2N5401 162 2N6395 262 BAS40-06LT1 175
2N5457 172 2N6397 262 BAS40LT1 175
2N5458 172 2N6399 262 BAS70-04LT1 175
2N5460 172 2N6400 262 BAS70LT1 175
2N5461 172 2N6401 262 BAT54ALT1 175
2N5462 172 2N6402 262 BAT54AWTH 175
2N5486 172 2N6403 262 BAT54CLTH1 175
2N5550 162 2N6404 262 BAT54CTTH 175
2N5551 162 2N6405 262 BAT54CWT1 175
2N5638 173 2N6426 159 BAT54CXV3T1 176
2N5639 173 2N6427 159 BAT54HT1 175
2N5655 231 2N6487 233 BAT54LT1 175
2N5657 231 2N6488 233 BAT54SLT1 175
2N5684 235 2N6490 233 BAT54SWT1 175
2N5686 235 2N6491 233 BAT54T1 175
2N5883 235 2N6497 232 BAT54WT1 175
2N5884 235 2N6504 262 BAT54XV2TH1 176
2N5885 235 2N6505 262 BAV199LT1 178
2N5886 235 2N6507 262 BAV70DXV6TH1 179
2N6027 267 2N6508 262 BAV70LTA1 178
2N6028 267 2N6509 262 BAV70TT1 179
2N6034 236 2N6515 162 BAV70WT1 178
2N6036 236 2N6517 162 BAV74LTA1 178
2N6038 236 2N6520 162 BAVOILTH 178
2N6039 236 2N6609 235 BAVO9RWT1 178
2N6040 236 2N6667 237 BAVIOWT1 178
2N6042 236 2N7000 279 BAWS56LT1 178
2N6043 236 2N7002L 274 BAWS56TTH 179
2N6045 236 2SA1774 156 BAW56WT1 178
2N6052 237 2SA2029BM3T5G 156 BC182 152
2N6071A 263 25C4617 156 BC182A 152
2N6071B 263 3EZ16D 182 BC182B 152
2N6073A 263 3EZ18D 182 BC212B 152
2N6073B 263 74VCXH16245 132 BC237 152
2N6075A 263 74VCXH245 132 BC237B 152
2N6075B 263 80SQ045N 249 BC237C 152
2N6107 233 BAL9OLT1 178 BC239C 153
2N6109 233 BAS116LT1 178 BC307B 152
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BC307C 152 BC817-25LT1 154 BC858BLT1 155
BC327 152,160 BC817-40LTH1 154 BC858BWT1 156
BC327-16 152,160 BC846ALT1 154 BC858CDW1T1 158
BC327-25 152,160 BC846AWT1 156 BC858CDXV6T1 158
BC327-40 152,160 BC846BDW1T1 158 BC858CLT1 155
BC337 152,160 BC846BLT1 154 BC859BLT1 155
BC337-16 152,160 BC846BM3T5G 156 BC859CLT1 155
BC337-25 152,160 BC846BPDW1T1 158 BCP53-10T1 157,161
BC337-40 152,160 BC846BWT1 156 BCP53-16T1 157,161
BC338-25 153,160 BC847ALTH1 154 BCP53T1 157,161
BC368 153,160 BC847AWT1 156 BCP56-10T1 157,161
BC369 153,160 BC847BDW1T1 158 BCP56-16T1 157,161
BC372 159 BC847BLTH1 154 BCP56T1 157,161
BC373 159 BC847BM3T5G 156 BCP68T1 157,161
BC447 152,160 BC847BPDW1T1 158 BCP69T1 157,161
BC449 152 BC847BPDXV6T1 158 BCW30LT1 154
BC449A 152 BC847BTT1 156 BCW32LTH1 154
BC487 160 BC847BWT1 156 BCW33LTH1 155
BC487B 152,160 BC847CDW1TH1 158 BCW65ALT1 154,161
BC488B 152,160 BC847CDXV6T1 158 BCW65CLTA 154
BC489 152,160 BC847CLTH1 154 BCW66GLT1 161
BC489A 152,160 BC847CM3T5G 156 BCW68GLT1 154
BC489B 152,160 BC847CTT1 156 BCW?70LTH1 154
BC490 152,160 BC847CWT1 156 BCW72LT1 154
BC490A 152,160 BC848ALTH1 154 BCX17LT1 154,161
BC517 159 BC848AWT1 156 BCX18LTH1 155,161
BC546B 152 BC848BDW1T1 158 BCX19LT1 154,161
BC547A 152 BC848BLT1 154 BD135 231
BC547B 152 BC848BWT1 156 BD136 231
BC547C 152 BC848CDW1T1 158 BD137 231
BC548B 153 BC848CDXV6TH 158 BD138 231
BC548C 153 BC848CLT1 154 BD139 231
BC549C 153 BC848CPDW1T1 158 BD140 231
BC550C 152,159 BC848CWT1 156 BD159 231
BC556B 152 BC849BLT1 155 BD179 231
BC557A 152 BC849CLTH1 155 BD180 231
BC557B 152 BC850BLT1 154 BD234 231
BC557C 152 BC850CLTH1 154 BD237 231
BC558B 153 BC856ALT1 154 BD241C 232
BC558C 153 BC856BDW1T1 158 BD242B 232
BC560C 152,159 BC856BLT1 154 BD242C 232
BC618 159 BC856BM3T5G 156 BD243C 233
BC635 152,160 BC856BWT1 156 BD244B 233
BC637 152,160 BC857ALTH 154 BD244C 233
BC638 152,160 BC857BDW1T1 158 BD435 232
BC639 152,160 BC857BLT1 154 BD436 232
BC639-16 152,160 BC857BTT1 156 BD437 232
BC640 152,160 BC857BWT1 156 BD438 232
BC640-16 152,160 BC857CDW1T1 158 BD439 232
BC807-16LT1 154 BC857CLTH1 154 BD440 232
BC807-25LT1 154 BC857CWT1 156 BD441 232
BC807-40LT1 154 BC858ALTH 155 BD442 232
BC817-16LT1 154 BC858AWT1 156 BD675 236
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BD675A 236 BSV52LT1 163 BZX84C43E 187
BD676 236 BU323Z 237 BZX84C43L 187
BD676A 236 BU406 233 BZX84C47L 187
BD677 236 BUB323Z 236 BZX84C4V3L 186
BD677A 236 BUH100 233,240 BZX84C4V7E 186
BD678 236 BUH150 233,240 BZX84C4V7L 186
BD678A 236 BUH50 232,240 BZX84C51L 187
BD679 236 BUH51 231,240 BZX84C56L 187
BD679A 236 BUL146 233,240 BZX84C5V1E 186
BD680 236 BUL146F 234,240 BZX84C5V1L 186
BD680A 236 BUL44 232,240 BZX84C5V6E 186
BD681 236 BUL45 232,240 BZX84C5V6L 186
BD682 236 BUL45D2 232,240 BZX84C62L 187
BD787 232 BUV21 235 BZX84C68L 187
BD788 232 BUV22 235 BZX84C6V2E 186
BD809 233 BUV26 233 BZX84C6V2L 186
BD810 233 BUV27 233 BZX84C6V8E 186
BDV64B 237 BUX85 232 BZX84C6V8L 186
BDV65B 237 BZG03C15 190 BZX84C75L 187
BDW42 237 BZG03C150 191 BZX84C7V5E 186
BDW46 237 BZX84B18L 186 BZX84C7V5L 186
BDW47 237 BZX84B5V1L 186 BZX84C8VaL 186
BDX33B 237 BZX84B5V6L 186 BZX84C9V1L 186
BDX33C 237 BZX84B6V2L 186 C106B 260
BDX34B 237 BZX84C10E 186 C106D 260
BDX34C 237 BZX84C10L 186 C106D1 260
BDX53B 236 BZX84C11L 186 C106M 260
BDX53C 236 BZX84C12E 186 C106M1 260
BDX54B 236 BzX84C12L 186 C122F 261
BDX54C 236 BZX84C13L 186 CS1124 80,84
BF256A 172 BZX84C15E 186 CS2841B 31,36
BF393 162 BZX84C15L 186 CS3341 71,80
BF422 162 BZX84C16E 186 CS3351 71,80
BF423 162 BZX84C16L 186 CS3361 80
BF493S 162 BZX84C18E 186 CS4121 79,80,84
BF720TH1 162 BZX84C18L 186 CS4122 79,80,84
BF721T1 162 BZX84C20L 186 CS4192 79,80
BF959 163 BZX84C22L 186 CS5101 31,40
BFR30LT1 172 BZX84C24E 186 CS5101EDW16 46
BFR31LT1 172 BZX84C24L 186 CS5101EN14 46
BS107 279 BZX84C27E 186 CS51021 45
BS107A 279 BZX84C27L 186 CS51021A 31,32,40,86
BS108 279 BZX84C2Vv4L 186 CS51022 45
BS170 279 BZX84C2V7L 186 CS51022A 31,32,40,86
BSP16T1 162 BZX84C30L 186 CS51031 39,44
BSP19AT1 162 BZX84C33L 186 CS51033 39,44
BSP52T1 159 BZX84C36L 187 CS51221 31,32,40,45,86
BSR58LT1 173 BZX84C39L 187 CS5124 31,32,40,45,86
BSS123L 274 BZX84C3VOL 186 CS51411 39,41
BSS138L 274 BZX84C3V3E 186 CS51412 39,41
BSS63LT1 154 BZX84C3V3L 186 CS51413 39,41
BSS64LT1 154 BZX84C3V6L 186 CS51414 39,41
BSS84L 274 BZX84C3VIoL 186 CS5157H 47
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CS5165A 47,86 DTA123JM3T5G 166 EMT2DXV6T1 158
CS5171 39,42,43 DTA124EETH1 166 EMX1DXV6TH1 158
CS5172 39,42,43 DTA124EM3T5G 166 EMX2DXV6TH 158
CS5173 39,42,43 DTA124XM3T5G 166 EMZ1DXV6T1 158
CS5174 39,42,43 DTA143EETH1 166 ESD5Z212 213
CS5253/B 53 DTA143EM3T5G 166 ESD5Z2.5 213
CS5253-1 58 DTA143TETH1 166 ESD5Z3.3 213
CS5253B-8 58 DTA143TM3T5G 166 ESD575.0 213
CS5301 86 DTA143ZETA 166 ESD526.0 213
CS8101 60,61,85 DTA143ZM3T5G 166 ESD5Z77.0 213
CS8122 60,63,85 DTA144EET1 166 ESD9X12S 214
CS8126 60,85 DTA144EM3T5G 166 ESD9X5.0S 214
CS8126-1 63 DTA144WETH 166 HN1BO1FDW1T1 164
CS8129 60,63,85 DTA144WM3T5G 166 HN2D02FUTW1T1 179
CS8151 60,61,85 DTC114EETA 166 ICTE-12 198
CS8156 60,64,85 DTC114EM3T5G 166 ICTE-15 198
CS8161 60,64,85 DTC114TETH 166 ICTE-18 198
CS8182 60,85 DTC114TM3T5G 166 ICTE-36 198
CS8183 64 DTC114YETA 166 ICTE-5 198
CS8190 79,80,84 DTC114YM3T5G 166 IMH20TR1 167
CS8321 62 DTC115EETH 166 J110 173
CS8361 60,64,85 DTC115EM3T5G 166 J111 173
CS8363 60,64,85 DTC123EET1 166 J112 173
CS8371 60,64,85 DTC123EM3T5G 166 J309 172
CS9201 60,61,85 DTC123JETH 166 J310 172
CS9202 60,61,85 DTC123JM3T5G 166 JFETs 172,173
D44C12 232 DTC124EETH 166 JLC1562 143
D44H11 233 DTC124EM3T5G 166 L4949 53,55
D44H8 233 DTC124XET1 166 LC03-6 222301
D44VH10 233 DTC124XM3T5G 166 LM201A 10,11
D45C12 232 DTC143EETH 166 LM201AV 11
D45H11 233 DTC143EM3T5G 166 LM211 17,18
D45H8 233 DTC143TETH 166 LM224 10,15
D45VH10 233 DTC143TM3T5G 166 LM239 17,19
DA121TTH 179 DTC143ZETH 166 LM2574 39,41
DAN222 179 DTC143ZM3T5G 166 LM2575 39,41
DAN222M3T5G 179 DTC144EET1 166 LM2576 39
DAP202U 178 DTC144EM3T5G 166 LM258 10,13
DAP222 179 DTC144TM3T5G 166 LM285 48,49
DAP222M3T5G 179 DTC144TTH 165 LM285-1.2 48,49
DF3A6.8FU 216 DTC144WM3T5G 166 LM285-2.5 48,49
DF6A6.8FU 219,299 EMABDXV5T5 168 LM2901 17,19
DTA114EET1 166 EMC2DXV5T5 168 LM2901V 19
DTA114EM3T5G 166 EMC3DXV5T5 168 LM2902 10,15
DTA114TET1 166 EMC4DXV5T5 168 LM2902V 15
DTA114TM3T5G 166 EMC5DXV5T5 168 LM2903 17,18
DTA114YET1 166 EMD4DXV6T1 168 LM2903V 18
DTA114YM3T5G 166 EMF18XV6T5 169 LM2904 10,13
DTA115EET1 166 EMF23XV6T5 169 LM2904V 13
DTA115EM3T5G 166 EMF5XV6T5 169 LM293 17,18
DTA123EET1 166 EMG2DXV5T5 168 LM2931 55
DTA123EM3T5G 166 EMG5DXV5T5 168 LM2931/A 55
DTA123JETH 166 EMT1DXV6T1 158 LM2931AC 54
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LM2931C 54 MAC12HCD 265 MAC997B6 263
LM2931C/AC 55 MAC12HCM 265 MAC997B8 263
LM301A 10,11 MAC12HCN 265 MAC9D 264
LM311 17,18 MAC12M 265 MAC9M 264
LM317 50,52 MAC12N 265 MACON 264
LM317L 50 MAC12SM 265 MAX1720 39
LM317Lxx Series 51 MAC12SN 265 MAX708 66
LM317M 50 MAC15A10 265 MAX809 67
LM317Mxx Series 51 MAC15A6 265 MAX810 67
LM317MxxA Series 51 MAC15A8 265 MAX828 39
LM323 52 MAC15M 265 MAX829 39
LM323/A 50 MAC15N 265 MBD101 175
LM323A 52 MAC15SD 265 MBD110DWT1 176
LM324 15 MAC15SM 265 MBD301 175
LM324(A) 10 MAC15SN 265 MBD330DWT1 176
LM324A 15 MAC16CM 265 MBD54DWTH1 176
LM337 50,52 MAC16CN 265 MBD701 175
LM339 17,19 MAC16D 265 MBD770DWT1 176
LM350 50,52 MAC16M 265 MBRO0520L 245,247
LM358 13 MAC16N 265 MBR0530 247
LM358(A) 10 MAC210A10 265 MBR0540 247
LM385 48,49 MAC210A8 265 MBR10100 250
LM385-1.2 48,49 MAC212A10 265 MBR1035 250
LM385-2.5 48,49 MAC212A8 265 MBR1045 250
LM385B-1.2 49 MAC228A10 264 MBR1060 250
LM385B-2.5 49 MAC228A4 264 MBR1080 250
LM393 17,18 MAC228A6 264 MBR1090 250
LM833 10,13 MAC228A8 264 MBR10H100CTG 245,250
LP2950 55 MAC4DCM 264 MBR1100 249
LP2950C/AC 53,55 MAC4DCM-1 264 MBR120ESF 247
LP2951 55 MAC4DCMT4 264 MBR120LSF 245,247
LP2951AC 54 MAC4DCN-1 264 MBR120VLSF 245,247
LP2951C 54 MAC4DHM 263 MBR130 247
LP2951C/AC 53,55 MAC4DHM-1 263 MBR130LSF 245,247
Lv2209 174 MAC4DLM 263 MBR140SF 247
M1MA141KT1 178 MAC4DLM-1 263 MBR150 249
M1MA141WAT1 178 MAC4DSM 264 MBR1535CT 250
M1MA141WKT1 178 MAC4DSM-1 264 MBR1545CT 250
M1MA142KT1 178 MAC4DSMT4 264 MBR160 249
M1MA142WATA 178 MAC4DSN-1 264 MBR16100CT 250
M1MA142WKT1 178 MAC4DSNT4 264 MBR1635 250
M1MA151AT1 178 MAC8D 264 MBR1645 250
M1MA151KT1 178 MAC8M 264 MBR20100CT 250
M1MA151WATA 178 MAC8N 264 MBR20200CT 245,250
M1MA151WKT1 178 MAC8SD 264 MBR2030CTL 245,250
M1MA152AT1 178 MAC8SM 264 MBR2045CT 250
M1MA152KT1 178 MAC8SN 264 MBR2060CT 250
M1MA152WAT1 178 MAC97A4 263 MBR2080CT 250
M1MA152WKT1 178 MAC97A-4 263 MBR2090CT 250
M1MA174T1 178 MAC97A6 263 MBR20H100CTG 245,250
MA3075WAL 215 MAC97A8 263 MBR2515L 245,250
MACO08M 263 MAC997A6 263 MBR2535CTL 245,250
MAC12D 265 MAC997A8 263 MBR2545CT 250
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MBR3045PT 251 MBRD630CT 248 MCT100E111 98
MBR3045ST 245 MBRD640CT 248 MC100E112 118
MBR3045WT 251 MBRD650CT 248 MC100E116 115
MBR30H100CTG 245,250 MBRD660CT 248 MC100E122 118
MBR3100 249 MBRD835L 245,248 MC100E131 106
MBR340 249 MBRF20100CT 250 MC100E136 113
MBR350RL 249 MBRF20200CT 246,250 MC100E137 113
MBR360RL 249 MBRF20H100CTG 245 MC100E141 109
MBR4015CTL 250 MBRF2545CT 250 MC100E142 109
MBR4015LWT 251 MBRF40250T 246,250 MC100E143 109
MBR4015WT 245 MBRM110E 245,247 MC100E150 108
MBR40250 246,250 MBRM110L 247 MC100E151 108,109
MBR40250T 246,250 MBRM120E 247 MC100E154 108
MBR4045PT 251 MBRM120L 247 MC100E155 108
MBR4045WT 251 MBRM130L 247 MC100E156 108
MBR40H100WTG 245 MBRM140 247 MC100E157 110
MBR41H100CTG 245,250 MBRM1645CT 249 MC100E158 110
MBR6045PT 251 MBRS1100 248 MC100E163 110
MBR6045WT 251 MBRS120 248 MC100E164 110
MBR60H100CTG 245,250 MBRS130 248 MC100E166 114
MBR7030WT 251 MBRS130L 245,248 MC100E167 110
MBR735 250 MBRS140 248 MC100E171 110
MBR745 250 MBRS140L 248 MC100E175 108
MBRA120E 245,247 MBRS1540 248 MC100E193 114
MBRA130L 247 MBRS190 248 MC100E195 101
MBRA140 247 MBRS2040L 248 MC100E196 101
MBRA160 247 MBRS230L 245,248 MC100E210 98
MBRA210E 245,247 MBRS240L 248 MC100E211 98
MBRA210L 245,247 MBRS260 248 MC100E212 109,118
MBRA340 247 MBRS3100 248 MC100E241 109
MBRB1545CT 249 MBRS320 248 MC100E256 110
MBRB20100CT 249 MBRS3200 245 MC100E310 98
MBRB20200CT 245,249 MBRS3201 245 MC100E404 112
MBRB2060CT 249 MBRS330 248 MC100E416 115
MBRB2515L 245,249 MBRS340 248 MC100E431 106
MBRB2535CTL 245,249 MBRS360T3 248 MC100E445 111
MBRB2545CT 249 MBRS410E 245 MC100E446 111
MBRB3030CT 249 MBRS410L 245,248 MC100E451 109
MBRB3030CTL 245,249 MBRS4201 245 MC100E452 109
MBRB3045CT-1G 245,250 MBRS540 248 MC100E457 110
MBRB30H30CT-1G 245,250 MBT2222ADWA1T1 164 MC100ELO1 112
MBRB30H60CT-1G 245 MBT3904DW1T1 158,164 MC100ELO4 112
MBRB4030 249 MBT3906DW1T1 158,164 MC100ELO5 112
MBRB41H100CT-1 245,250 MBT3946DW1T1 158,164 MC100ELO7 112
G MBT6429DW1T1 158 MC100EL11 98
MBRD1035CTL 245,248 MC10/100E160 114 MC100EL12 118
MBRD1045T4G 248 MC10/100EP16VB 115 MC100EL13 98
MBRD320 248 MC10/100EP16VC 115 MC100EL14 98
MBRD330 248 MC100E016 113 MC100EL15 98
MBRD340 248 MC100E101 112 MC100EL16 115
MBRD350 248 MC100E104 112 MC100EL1648 105
MBRD360 248 MC100E107 112 MC100EL17 115
MBRD620CT 248
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MC100EL29 106 MC100EP35 106 MC100LVEP11 98
MC100EL30 106 MC100EP40 105 MC100LVEP111 98
MC100EL31 106 MC100EP445 111 MC100LVEP14 98
MC100EL32 100 MC100EP446 111 MC100LVEP16 116
MC100EL33 100 MC100EP451 109 MC100LVEP210 98
MC100EL34 100 MC100EP51 106 MC100LVEP34 100
MC100EL35 106 MC100EP52 106 MC10E016 113
MC100EL38 100 MC100EP56 110 MC10E101 112
MC100EL39 100 MC100EP57 110 MC10E104 112
MC100EL51 106 MC100EP58 110 MC10E107 112
MC100EL52 106 MC100EP809 98 MC10E111 98
MC100EL56 110 MC100EP90 96 MC10E112 118
MC100EL57 110 MC100EPT20 96 MC10E116 116
MC100EL58 110 MC100EPT21 96 MC10E122 118
MC100EL59 110 MC100EPT22 96 MC10E131 107
MC100EL90 96 MC100EPT23 96 MC10E136 113
MC100EL91 96 MC100EPT24 96 MC10E137 113
MC100ELT20 96 MC100EPT25 96 MC10E141 109
MC100ELT21 96 MC100EPT26 96 MC10E142 109
MC100ELT22 96 MC100EPT622 96 MC10E143 109
MC100ELT23 96 MC100LVE111 98 MC10E150 108
MC100ELT24 96 MC100LVE164 110 MC10E151 108,109
MC100ELT25 96 MC100LVE210 98 MC10E154 108,110
MC100ELT28 96 MC100LVE222 100 MC10E155 108,110
MC100EPO1 112 MC100LVE310 98 MC10E156 108,110
MC100EP016A 113 MC100LVELO1 112 MC10E157 110
MC100EP05 112 MC100LVELO5 112 MC10E158 110
MC100EP08 112 MC100LVEL11 98 MC10E163 111
MC100EP101 112 MC100LVEL12 118 MC10E164 111
MC100EP105 112 MC100LVEL13 98 MC10E1651 17
MC100EP11 98 MC100LVEL14 98 MC10E1652 17
MC100EP116 115 MC100LVEL16 116 MC10E166 114
MC100EP131 106,109 MC100LVEL17 116 MC10E167 111
MC100EP139 100 MC100LVEL29 106 MC10E171 111
MC100EP14 98 MC100LVEL30 106 MC10E175 108
MC100EP140 105 MC100LVEL31 106 MC10E195 101
MC100EP142 109 MC100LVEL32 100 MC10E196 101
MC100EP16 115 MC100LVEL33 100 MC10E211 98
MC100EP16F 115 MC100LVEL34 100 MC10E212 118
MC100EP16T 115 MC100LVEL37 100 MC10E404 112
MC100EP16VA 115 MC100LVEL38 100 MC10E411 99
MC100EP16VB 115 MC100LVEL39 100 MC10E416 116
MC100EP16VC 115 MC100LVEL40 105 MC10E431 107
MC100EP16VS 115 MC100LVEL51 107 MC10E445 111
MC100EP16VT 116 MC100LVEL56 110 MC10E446 111
MC100EP17 116 MC100LVEL58 110 MC10E451 109
MC100EP195 101 MC100LVEL59 110 MC10E452 109
MC100EP196 101 MC100LVEL90 96 MC10E457 111
MC100EP210S 98 MC100LVEL91 96 MC10ELO1 112
MC100EP29 106 MC100LVEL92 96 MC10EL04 112
MC100EP31 106 MC100LVELT20 96 MC10EL05 112
MC100EP32 100 MC100LVELT22 96 MC10ELO07 112
MC100EP33 100 MC100LVELT23 96 MC10EL11 99
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MC10EL12 118 MC10EPT20 97 MC14077B 142
MC10EL15 99 MC10H141 109 MC14081B 142
MC10EL16 116 MC10LVEL58 111 MC14082B 142
MC10EL30 107 MC10LVEP11 99 MC14093B 142
MC10EL31 107 MC10LVEP16 117 MC14094B 142
MC10EL32 100 MC12026A 102 MC14099B 142
MC10EL33 100 MC12080 102 MC14106B 142
MC10EL34 100 MC12093 102 MC1413 71,75,79
MC10EL35 107 MC12095 102 MC1413B 76
MC10EL51 107 MC14001B 141 MC14174B 142
MC10EL52 107 MC14001UB 141 MC14175B 142
MC10EL56 111 MC14007UB 141 MC14490 142
MC10EL57 111 MC14008B 141 MC14503B 142
MC10EL58 111 MC14011B 141 MC14504B 142
MC10ELT20 96 MC14011UB 141 MC14511B 142
MC10ELT21 96 MC14012B 141 MC14512B 142
MC10ELT22 97 MC14013B 141 MC14513B 142
MC10ELT24 97 MC14014B 141 MC14514B 142
MC10ELT25 97 MC14015B 141 MC14515B 142
MC10ELT28 97 MC14016B 141 MC14516B 142
MC10EPO1 112 MC14017B 141 MC14517B 143
MC10EP05 112 MC14018B 141 MC14518B 143
MC10EPO08 113 MC14020B 141 MC14520B 143
MC10EP101 113 MC14021B 141 MC14521B 143
MC10EP105 113 MC14022B 141 MC14526B 143
MC10EP11 99 MC14023B 141 MC14528B 143
MC10EP116 116 MC14024B 141 MC14532B 143
MC10EP131 107 MC14025B 141 MC14536B 143
MC10EP139 100 MC14027B 141 MC14538B 143
MC10EP142 109 MC14028B 141 MC14541B 143
MC10EP16 116 MC14029B 141 MC14543B 143
MC10EP16T 116 MC1403 49 MC14549B 143
MC10EP16VA 116 MC1403/B 48 MC1455 77
MC10EP16VB 116 MC1403B 49 MC14551B 143
MC10EP16VC 116 MC14040B 141 MC14553B 143
MC10EP16VT 117 MC14042B 141 MC14555B 143
MC10EP17 117 MC14043B 141 MC14556B 143
MC10EP195 101 MC14044B 141 MC14557B 143
MC10EP196 101 MC14046B 141 MC14559B 143
MC10EP29 107 MC14049B 141 MC14562B 143
MC10EP31 107 MC14049UB 141 MC14569B 143
MC10EP32 100 MC14050B 141 MC14572UB 143
MC10EP33 101 MC14051B 142 MC14584B 143
MC10EP35 107 MC14052B 142 MC14585B 143
MC10EP445 111 MC14053B 142 MC14598B 143
MC10EP446 111 MC14060B 142 MC1488 75,76
MC10EP451 109 MC14066B 142 MC1489 76
MC10EP51 107 MC14067B 142 MC1489/A 75
MC10EP52 107 MC14069UB 142 MC1489A 76
MC10EP56 111 MC14070B 142 MC1496 77
MC10EP57 111 MC14071B 142 MC26LS30 75,76
MC10EP58 111 MC14073B 142 MC3302 17,19
MC10EP90 97 MC14076B 142 MC33023 31,32,40
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MC33025 31,35,40 MC33368 28,29 MC74AC139 139
MC3303 10,15 MC33375 53,57 MC74AC14 138
MC33030 79 MC33470 86 MC74AC157 139
MC33033 79,84 MC33501 10,11 MC74AC161 139
MC33035 79,84 MC33502 10,14 MC74AC163 139
MC33039 79 MC33503 10,11 MC74AC20 138
MC33060A 31,32,40 MC33560 90 MC74AC240 139
MC33063 39,43 MC33565 50,51,86 MC74AC244 139
MC33064 67 MC33567 86 MC74AC245 139
MC33067 31,34 MC33761 53,55 MC74AC253 139
MC33071 10,11 MC33762 55 MC74AC257 140
MC33071A 11 MC33765 54,58 MC74AC259 140
MC33072 10,13 MC34023 31,32,40 MC74AC273 140
MC33072A 13 MC34025 31,35,40 MC74AC32 138
MC33074 10,15 MC3403 10,16 MC74AC373 140
MC33074A 15 MC34060A 31,32,40 MC74AC374 140
MC33077 10,13 MC34063 39,43 MC74AC377 140
MC33078 10,13 MC34064 67 MC74AC4040 140
MC33079 10,15 MC34067 31,34 MC74AC540 140
MC33151 71,72 MC34071 10,12 MC74AC541 140
MC33152 71,72 MC34071A 12 MC74AC573 140
MC33153 71,72 MC34072 10,14 MC74AC574 140
MC33160 50,51,61 MC34072A 14 MC74AC646 140
MC33161 67 MC34072V 14 MC74AC652 140
MC33163 43 MC34074 10,16 MC74AC74 138
MC33164 67 MC34074A 16 MC74AC86 139
MC33166 39,41,43 MC34074V 16 MC74ACT00 138
MC33167 39,41,43 MC34151 71,72 MC74ACT02 138
MC33171 10,11 MC34152 71,72 MC74ACT04 138
MC33172 10,13 MC34160 50,51 MC74ACT05 138
MC33172V 13 MC34161 67 MC74ACTO08 138
MC33174 10,15 MC34163 39,43 MC74ACT10 138
MC33174V 15 MC34164 67 MC74ACT11 138
MC33178 10,13 MC34166 39,41,43 MC74ACT125 139
MC33179 10,15 MC34167 39,41,43 MC74ACT132 139
MC33201 10,11 MC3423 67 MC74ACT138 139
MC33201V 11 MC34262 28,29 MC74ACT139 139
MC33202 10,14 MC34268 53,58,75,86 MC74ACT14 138
MC33202V 14 MC3479 79 MC74ACT153 139
MC33204 10,16 MC3488A 75 MC74ACT157 139
MC33204V 16 MC44604 31,32,40 MC74ACT161 139
MC33232 28,29 MC44605 31,32,40 MC74ACT163 139
MC33260 29 MC44608 31,32,40 MC74ACT20 138
MC33262 29 MC74AC00 138 MC74ACT240 139
MC33269 53,58 MC74AC02 138 MC74ACT241 139
MC33272A 14 MC74AC04 138 MC74ACT244 139
MC33274A 16 MC74AC05 138 MC74ACT245 139
MC33275 53 MC74AC08 138 MC74ACT253 139
MC33340 26 MC74AC10 138 MC74ACT257 140
MC33341 26 MC74AC11 138 MC74ACT259 140
MC33342 26 MC74AC125 139 MC74ACT273 140
MC33363 37,38 MC74AC132 139 MC74ACT32 138
MC33364 34 MC74AC138 139 MC74ACT373 140
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MC74ACT374 140 MC74HC4066A 137 MC74LCX573 134
MC74ACT377 140 MC74HC4316A 137 MC74LCX574 134
MC74ACT540 140 MC74HC4538A 138 MC74LCX74 133
MC74ACT541 140 MC74HC4851A 138 MC74LCX86 134
MC74ACT564 140 MC74HC4852A 138 MC74LCXU04 133
MC74ACT573 140 MC74HC540A 137 MC74LVX00 134
MC74ACT574 140 MC74HC541A 137 MC74LVX02 134
MC74ACT640 140 MC74HC573A 137 MC74LVX04 134
MC74ACT646 140 MC74HC574A 137 MC74LVX08 134
MC74ACT652 140 MC74HC589A 137 MC74LVX125 134
MC74ACT74 138 MC74HC595A 137 MC74LVX126 134
MC74ACT86 139 MC74HC74A 136 MC74LVX132 134
MC74HCO0A 136 MC74HC86A 136 MC74LVX138 134
MC74HCO02A 136 MC74HCTO04A 136 MC74LVX139 134
MC74HCO3A 136 MC74HCT138A 136 MC74LVX14 134
MC74HCO04A 136 MC74HCT14A 136 MC74LVX157 134
MC74HCO8A 136 MC74HCT244A 136 MC74LVX240 134
MC74HC125A 136 MC74HCT245A 137 MC74LVX244 134
MC74HC126A 136 MC74HCT273A 137 MC74LVX245 134
MC74HC132A 136 MC74HCT373A 137 MC74LVX257 135
MC74HC138A 136 MC74HCT374A 137 MC74LVX259 135
MC74HC139A 136 MC74HCT541A 137 MC74LVX32 134
MC74HC14A 136 MC74HCT573A 137 MC74LVX373 135
MC74HC157A 136 MC74HCT574A 137 MC74LVX374 135
MC74HC161A 136 MC74HCT74A 136 MC74LVX4051 128,135
MC74HC163A 136 MC74HCUO04A 136 MC74LVX4052 128,135
MC74HC164A 136 MC74LCX00 133 MC74LVX4053 128,135
MC74HC165A 136 MC74LCX02 133 MC74LVX4066 128,135
MC74HC174A 136 MC74LCX04 133 MC74LVX4245 135
MC74HC175A 136 MC74LCX06 133 MC74LVX50 134
MC74HC1G00 129 MC74LCX07 133 MC74LVX540 135
MC74HC1G02 129 MC74LCX08 133 MC74LVX541 135
MC74HC1G04 129 MC74LCX125 134 MC74LVX573 135
MC74HC1G08 129 MC74LCX138 134 MC74LVX574 135
MC74HC1G14 129 MC74LCX139 134 MC74LVX74 134
MC74HC1G32 129 MC74LCX14 133 MC74LVX8051 135
MC74HC1GU04 129 MC74LCX157 134 MC74LVX8053 135
MC74HC240A 136 MC74LCX158 134 MC74LVX86 134
MC74HC244A 136 MC74LCX16240 134 MC74LVXC3245 135
MC74HC245A 136 MC74LCX16244 134 MC74LVXT4051 128,135
MC74HC273A 137 MC74LCX16245 134 MC74LVXT4052 128,135
MC74HC32A 136 MC74LCX16373 134 MC74LVXT4053 128,135
MC74HC373A 137 MC74LCX16374 134 MC74LVXT4066 128,135
MC74HC374A 137 MC74LCX240 134 MC74LVXT8051 135
MC74HC390A 137 MC74LCX244 134 MC74LVXT8053 135
MC74HC393A 137 MC74LCX245 134 MC74LVXU04 134
MC74HC4020A 137 MC74LCX257 134 MC74VHCO00 132
MC74HC4040A 137 MC74LCX258 134 MC74VHCO02 132
MC74HC4046A 137 MC74LCX32 133 MC74VHC04 132
MC74HC4051A 137 MC74LCX373 134 MC74VHCO08 132
MC74HC4052A 137 MC74LCX374 134 MC74VHC125 132
MC74HC4053A 137 MC74LCX540 134 MC74VHC126 132
MC74HC4060A 137 MC74LCX541 134 MC74VHC132 132
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MC74VHC138 132 MC74VHC86 132 MC79Mxx Series 51
MC74VHC139 132 MC74VHCTO0A 132 MC79xx Series 51
MC74VHC14 132 MC74VHCTO02A 132 MC79xx/A 50
MC74VHC157 132 MC74VHCTO04A 132 MC79xxA Series 51
MC74VHC1G00 129 MC74VHCTO8A 132 MCH12140 105
MC74VHC1GO1 129 MC74VHCT125A 132 MCK12140 105
MC74VHC1G02 129 MC74VHCT126A 132 MCRO08B 260
MC74VHC1G03 129 MC74VHCT132A 132 MCRO08M 260
MC74VHC1G04 129 MC74VHCT138A 132 MCR100-3 260
MC74VHC1G05 129 MC74VHCT139A 132 MCR100-4 260
MC74VHC1GO07 129 MC74VHCT14A 132 MCR100-6 260
MC74VHC1G08 129 MC74VHCT157A 132 MCR100-8 260
MC74VHC1G09 129 MC74VHCT240A 132 MCR106-6 260
MC74VHC1G125 129 MC74VHCT244A 133 MCR106-8 260
MC74VHC1G126 129 MC74VHCT245A 133 MCR12D 261
MC74VHC1G132 129 MC74VHCT257A 133 MCR12DCM 261
MC74VHC1G135 129 MC74VHCT259A 133 MCR12DCN 261
MC74VHC1G14 129 MC74VHCT32A 132 MCR12DSN 261
MC74VHC1G32 129 MC74VHCT373A 133 MCR12DSN-001 261
MC74VHC1G50 129 MC74VHCT374A 133 MCR12LD 261
MC74VHC1G66 128,129 MC74VHCT50A 132 MCR12LM 261
MC74VHC1G86 129 MC74VHCT540A 133 MCR12LN 261
MC74VHC1GTO00 129 MC74VHCT541A 133 MCR12M 261
MC74VHC1GT02 129 MC74VHCT573A 133 MCR12N 261
MC74VHC1GT04 129 MC74VHCT574A 133 MCR16N 262
MC74VHC1GTO08 129 MC74VHCT74A 132 MCR218-2 261
MC74VHC1GT125 129 MC74VHCT86A 132 MCR218-4 261
MC74VHC1GT126 129 MC74VHCU04 132 MCR218-6 261
MC74VHC1GT14 129 MC75172B 75,76 MCR22-6 260
MC74VHC1GT32 129 MC75174B 75,76 MCR22-8 260
MC74VHC1GT50 129 MC7800 Series 51 MCR25D 262
MC74VHC1GT66 128,129 MC78FCO00 Series 56 MCR25M 262
MC74VHC1GT86 129 MC78FCxx 53,56 MCR25N 262
MC74VHC1GU04 129 MC78LO0A Series 51 MCR68-2 261
MC74VHC240 132 MC78LCxx 53 MCR69-2 262
MC74VHC244 133 MC78LxxA 50 MCR69-3 262
MC74VHC245 133 MC78LxxA Series 51 MCR703A 260
MC74VHC257 133 MC78MO00 Series 51 MCR72-3 261
MC74VHC259 133 MC78Mxx Series 51 MCR72-6 261
MC74VHC32 132 MC78Mxx/A 50 MCR72-8 261
MC74VHC373 133 MC78MxxA Series 51 MCR8DCM 261
MC74VHC374 133 MC78PC 53 MCR8DCN 261
MC74VHC4051 133 MC78PCO00 Series 53,56 MCR8DSM 261
MC74VHC4052 133 MC78PCxx 56 MCR8N 261
MC74VHC4053 133 MC78xx Series 51 MCR8SD 261
MC74VHC4066 133 MC78xx/A 50 MCR8SM 261
MC74VHC4316 133 MC78xxA Series 51 MCR8SN 261
MC74VHC50 132 MC7900 Series 51 MDC3105 71,79
MC74VHC540 133 MC79L00 Series 51 MDC3105DM 312
MC74VHC541 133 MC79LxxA 50 MDC3105L 312
MC74VHC573 133 MC79LxxA Series 51 MGB15N40CL 280
MC74VHC574 133 MC79MO00 Series 51 MGP15N40CL 280
MC74VHC74 132 MC79Mxx 50 MGSF1NO02L 274
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MGSF1NO3L 274 MJD2955T4 231 MJE4353 234
MGSF1P02ELT1 287 MJD3055T4 231 MJE521 232
MGSF1P0O2ELT3 287 MJD31CT4 231 MJE5730 232
MGSF1P02LTA 287 MJD31T4 231 MJE5731 232
MGSF1P02LT3 287 MJD32CT4 231 MJE5731A 232
MGSF3433VT1 287 MJD32T4 231 MJE5742 236
MGSF3441VT1 287 MJD340T4 231 MJE5850 233
MGSF3455VTH1 287 MJD350T4 231 MJE5851 233
MJ11012 237 MJD41CT4 231 MJE5852 233
MJ11015 237 MJD42CT4 231 MJE700 236
MJ11016 237 MJD44E3T4 236 MJE702 236
MJ11021 237 MJD44H11T4 231 MJE703 236
MJ11022 237 MJD45H11T4 231 MJE800 236
MJ11028 237 MJD47T4 231 MJE802 236
MJ11030 237 MJD50T4 231 MJE803 236
MJ11032 237 MJD5731T4 231 MJF122 237
MJ11033 237 MJD6039T4 236 MJF127 237
MJ14001 235 MJE13005 232 MJF15030 234
MJ14002 235 MJE13007 233 MJF15031 234
MJ15001 234,238 MJE13009 233 MJF18004 234,240
MJ15002 234,238 MJE15028 233 MJF18008 234,240
MJ15003 235,238 MJE15029 233 MJF2955 234
MJ15004 235,238 MJE15030 233,238 MJF3055 234
MJ15011 234 MJE15031 233,238 MJF31C 234
MJ15015 234,238 MJE15032 233,238 MJF32C 234
MJ15016 234,238 MJE15033 233,238 MJF44H11 234
MJ15020 234,238 MJE15034 232,238 MJF45H11 234
MJ15021 234,238 MJE15035 232,238 MJF47 234
MJ15022 235 MJE170 231 MJF6388 237
MJ15023 235 MJE171 231 MJF6668 237
MJ15024 235,239 MJE172 231 MJH11017 237
MJ15025 235,239 MJE180 231 MJH11019 237
MJ21193 235,239 MJE18002 232,240 MJH11020 237
MJ21194 235,239 MJE 18004 232,240 MJH11021 237
MJ21195 235 MJE18004D2 232,240 MJH11022 237
MJ21196 235 MJE18006 233,240 MJH6284 237
MJ2955 234 MJE18008 233,240 MJH6287 237
MJ4502 235 MJE181 231 MJLO281A 234,238
MJ802 235 MJE182 231 MJLO302A 234,238
MJB41CT4 231 MJE200 232 MJL1302A 234,238
MJB42CT4 231 MJE210 232 MJL21193 234,238
MJB44H11T4 231 MJE243 232 MJL21194 234,238
MJB45H11T4 231 MJE253 232 MJL21195 234,238
MJD112T4 236 MJE270 236 MJL21196 234,238
MJD117T4 236 MJE271 236 MJL3281A 234,238
MJD122T4 236 MJE2955T 233 MJL4281A 234,239
MJD127T4 236 MJE3055T 233 MJL4302A 234,239
MJD148T4 231 MJE340 231 MJWO0281A 234,238
MJD18002D2T4 231,240 MJE3439 231 MJWO0302A 234,238
MJD200T4 231 MJE344 231 MJW1302A 234,239
MJD210T4 231 MJE350 231 MJW21191 234,238
MJD243T4 231 MJE371 232 MJW21192 234,238
MJD253T4 231 MJE4343 234 MJW21193 234,238
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MJW21194 234,238 MM3Z8V2 184 MMBD6100LT1 178
MJW21195 234,238 MM3Z8V2S 184 MMBD7000LTH1 178
MJW21196 234,238 MM3Z9V1 184 MMBD701LTH1 175
MJW3281A 234,239 MM3Z9V1S 184 MMBD717LTH1 175
MKP1V120 266 MM5Z10V 184 MMBD770T1 175
MKP1V130 266 MM5Z12V 184 MMBD914LTH1 178
MKP1V240 266 MM5Z12VS 184 MMBF0201NL 274
MKP3V120 266 MM5Z13V 184 MMBF0202PLT1 287
MKP3V240 266 MM5Z15V 184 MMBF170L 274
MLD1NO6CL 283,321 MM5Z16V 184 MMBF2201N 272
MM3Z10V 184 MM5Z18VS 184 MMBF2202P 272
MM3Z10VS 184 MM5Z27V 184 MMBF4391LT1 173
MM3Z11V 184 MM5Z2V4 184 MMBF4392LT1 173
MM3Z11VS 184 MM5Z2V4S 184 MMBF4393LT1 173
MM3Z12V 184 MM5Z2V7 184 MMBF4416LT1 172
MM3Z12VS 184 MM5Z30V 184 MMBF5457LT1 172
MM3Z13V 184 MM5Z33V 184 MMBF5460LT1 172
MM3zZ15V 184 MM5Z3V0 184 MMBF5484LT1 172
MM3Z16V 184 MM5Z3V3 184 MMBFJ175LT1 173
MM3Z16VS 184 MM5Z3V6 184 MMBFJ177LTA 173
MM3Z18V 184 MM5Z3V9 184 MMBFJ309LT1 172
MM3Z18VS 184 MM5Z4V3 184 MMBFJ310LTH 172
MM3Z20V 184 MM5Z4V3S 184 MMBFU310LT1 172
MM3Z22Vv 184 MM5Z4V7 184 MMBT2222ALT1 154,161,163
MM3Z24V 184 MM5Z4V7S 184 MMBT2222ATTH 156,161,164
MM3Z27V 184 MM5Z5V1 184 MMBT2222AWT1 156,161,164
MM3Z2V4 184 MM5Z5V1S 184 MMBT2222LT1 155,161
MM3z2v7 184 MM5Z5V6 184 MMBT2369ALTA 163
MM3Z30V 184 MM5Z5V6S 184 MMBT2369LT1 163
MM3Z33V 184 MM52Z6V2 184 MMBT2484LT1 154,159
MM3Z36V 185 MM5Z6V2S 184 MMBT2907ALT1 154,161,163
MM3Z39V 185 MM5Z6V8 184 MMBT2907AM3T5G 156
MM3Z3V0 184 MM5Z6V8S 184 MMBT2907AWT1 156,161,164
MM3Z3V3 184 MM5Z7V5 184 MMBT3416LT3 154
MM3Z3V3S 184 MM5Z7V5S 184 MMBT3904LT1 154,163
MM3Z3V6 184 MM5Z8V2 184 MMBT3904TTH1 156,164
MM3Z3V9 184 MM5Z8V2S 184 MMBT3904WT1 156,164
MM3Z3V9S 184 MM5Z9V1 184 MMBT3906LTH1 154,163
MM3Z43V 185 MM5Z9V1S 184 MMBT3906TT1 156,164
MM3Z4V3 184 MMBD101LT1 175 MMBT3906WT1 156,164
MM3Z4V3S 184 MMBD2835LT1 178 MMBT4124LTA 155
MM3Zz4V7 184 MMBD2836LT1 178 MMBT4126LT1 155
MM3Z4V7S 184 MMBD2837LT1 178 MMBT4401LT1 154,161,163
MM3Z5V1 184 MMBD2838LT1 178 MMBT4401WTH1 156,164
MM3Z5V1S 184 MMBD301LTH1 175 MMBT4403LT1 154,161,163
MM3Z5V6 184 MMBD330T1 175 MMBT4403WT1 156,164
MM3Z5V6S 184 MMBD352LT1 175 MMBT489L 155
MM3Z6V2 184 MMBD352WT1 175 MMBT5087LTH1 154,159
MM3z6V2S 184 MMBD353LT1 175 MMBT5088LT1 155,159
MM3Z6V8 184 MMBD354LT1 175 MMBT5089LTH1 155,159
MM3Z6V8S 184 MMBD355LT1 175 MMBT5401LTH 162
MM3Z7V5 184 MMBD452LT1 175 MMBT5550L 154
MM3Z7V5S 184 MMBD6050LTH 178 MMBT5550LT1 161,162
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MMBT5551LT1 162 MMBZ5227BL 186 MMBZ5263BL 187
MMBT6427LT1 159 MMBZ5228BL 186 MMBZ5264BL 187
MMBT6428LT1 154,159 MMBZ5228EL 186 MMBZ5265BL 187
MMBT6429LT1 154,159 MMBZ5229BL 186 MMBZ5268BL 187
MMBT6517LT1 162 MMBZ5229EL 186 MMBZ5270BL 187
MMBT6520LT1 162 MMBZ5230BL 186 MMBZ5V6AL 192
MMBT8099LT1 154,161 MMBZ5230EL 186 MMBZ5V6ALTA 192,193
MMBT918LTH1 163 MMBZ5231BL 186 MMBZ6V2AL 192
MMBTAO5LTA 154,161 MMBZ5231EL 186 MMBZ6V8AL 192
MMBTAO6LT1 154,161 MMBZ5232BL 186 MMBZ9V1AL 192
MMBTAOBWT1 156 MMBZ5232EL 186 MMDF2C01HDR2 287
MMBTA13LTA 159 MMBZ5233BL 186 MMDF2C02ER2 287
MMBTA14LT1 159 MMBZ5234BL 186 MMDF2C02HDR2 287
MMBTA20LTA 154 MMBZ5234EL 186 MMDF2C03HD 276
MMBTA42LT1 162 MMBZ5235BL 186 MMDF2P01HDR2 287
MMBTA43LTA 162 MMBZ5236BL 186 MMDF2P02E 276
MMBTAS55LT1 154,161 MMBZ5237BL 186 MMDF2P03HDR2 287
MMBTA56LTA 154,161 MMBZ5237EL 186 MMDF3NO02HD 276
MMBTA56WT1 156 MMBZ5238BL 186 MMDF3NO3HDR2 287
MMBTAGB3LT1 159 MMBZ5239BL 186 MMDF4207R2 287
MMBTAGALT1 159 MMBZ5239EL 186 MMDF4NO1HDR2 287
MMBTA70LTA 154 MMBZ5240BL 186 MMDF4P03HDR2 287
MMBTA92LT1 162 MMBZ5240EL 186 MMDF6N02HDR2 287
MMBTH10-4LT1 163 MMBZ5241BL 186 MMDF6NO3HDR2 287
MMBTH10LT1 163 MMBZ5242BL 186 MMDFS2P102R2 287
MMBV105GLTA 174 MMBZ5242EL 186 MMDFS3P303R2 287
MMBV109LT1 174 MMBZ5243BL 186 MMDFS6N303R2 287
MMBV2101LTH 174 MMBZ5243EL 186 MMDL101TH 175
MMBV2105LT1 174 MMBZ5244BL 186 MMDL301T1 175
MMBV2107LTH 174 MMBZ5244EL 186 MMDL6050T1 179
MMBV2108LT1 174 MMBZ5245BL 186 MMDL770T1 175
MMBV2109LT1 174 MMBZ5245EL 186 MMDL914T1 179
MMBV3102LT1 174 MMBZ5246BL 186 MMFT2955ET1 287
MMBV3401LT1 177 MMBZ5246EL 186 MMFT3055ELT1 287
MMBV3700LT1 177 MMBZ5247BL 186 MMFT3055ET1 287
MMBV409LT1 174 MMBZ5248BL 186 MMFT3055VLT1 287
MMBV432LT1 174 MMBZ5248EL 186 MMFT3055VLT3 287
MMBV609LT1 174 MMBZ5249BL 186 MMFT3055VLT3-LF 287
MMBV809LT1 174 MMBZ5250BL 186 MMFT3055VT1 287
MMBZ12VAL 193 MMBZ5251BL 186 MMFT3055VT3 287
MMBZ15VAL 193 MMBZ5252BL 186 MMFT5P0O3HDT1 287
MMBZ15VDL 192 MMBZ5252EL 186 MMFT5PO3HDT3 287
MMBZ15VDLTA 192 MMBZ5253BL 186 MMJT350T1 231
MMBZ18VAL 193 MMBZ5254BL 186 MMJT9410TH1 231
MMBZ20VAL 193 MMBZ5254EL 186 MMJT9435T1 231
MMBZ27VAL 193 MMBZ5255BL 186 MMQA12V 218,298
MMBZ27VCL 192 MMBZ5256BL 186 MMQA13V 218,298
MMBZ33VAL 193 MMBZ5257BL 186 MMQA15V 218,298
MMBZ5221BL 186 MMBZ5258BL 187 MMQA18V 218,298
MMBZ5222BL 186 MMBZ5259BL 187 MMQA20V 218,298
MMBZ5223BL 186 MMBZ5261BL 187 MMQA22V 218,298
MMBZ5225BL 186 MMBZ5261EL 187 MMQA24V 218,298
MMBZ5226BL 186 MMBZ5262BL 187 MMQA27V 218,298
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MMQA30V 218,298 MMSZ4686 188 MMSZ5227B 188
MMQA33V 218,298 MMSZz4687 188 MMSZ5228B 188
MMQA5V6 218,298 MMSZz4688 188 MMSZ5229B 188
MMQAGV2 218,298 MMSZ4688E 188 MMSZ5230B 188
MMQA6V8 218,298 MMSZ4689 188 MMSZ5231B 188
MMSD103T1 178 MMSZ4689E 188 MMSZ5232B 188
MMSD301T1 175 MMSZ4690 188 MMSZ5233B 188
MMSD4148T1 178 MMSZ4690E 188 MMSZ5234B 188
MMSD701T1 175 MMSZ4691 188 MMSZ5235B 188
MMSD71RKT1 178 MMSZ4692 188 MMSZ5235E 188
MMSD914T1 178 MMSZ4693 188 MMSZ5236B 188
MMSF3P02HD 276 MMSZ4694 188 MMSZ5236E 188
MMSF3P03HDR2 287 MMSZ4695 188 MMSZ5237B 188
MMSF4205R2 287 MMSZ4696 188 MMSZ5237E 188
MMSF4NO1HDR2 287 MMSZ4697 188 MMSZ5238B 188
MMSF5N02HDR2 287 MMSZ4697E 188 MMSZ5239B 188
MMSF5NO3HDR2 287 MMSZ4698 188 MMSZ5240B 188
MMSF5P02HDR2 287 MMSZ4699 188 MMSZ5240E 188
MMSF7NO3HDR2 287 MMSZ4699E 188 MMSZ5241B 188
MMSZ10 188 MMSZ4700 188 MMSZ5242B 188
MMSZ11 188 MMSZ4701 188 MMSZ5242E 188
MMSZ12 188 MMSZ4701E 188 MMSZ5243B 188
MMSZ13 188 MMSZ4702 188 MMSZ5244B 188
MMSZz15 188 MMSZ4702E 188 MMSZ5244E 188
MMSZ15E 188 MMSZ4703 188 MMSZ5245B 188
MMSZz16 188 MMSZ4704 188 MMSZ5245E 188
MMSZ18 188 MMSZ4704E 188 MMSZ5246B 188
MMSZ18E 188 MMSZ4705 188 MMSZ5246E 188
MMSZ20 188 MMSZ4705E 188 MMSZ5247B 188
MMSZ22 188 MMSZ4706 188 MMSZ5248B 188
MMSZ24 188 MMSZ4707 188 MMSZ5248E 188
MMSZ27 188 MMSZ4708 188 MMSZ5249B 188
MMSZz2Vv4 188 MMSZ4709 188 MMSZ5250B 188
MMSZ2Vv7 188 MMSZ4710 188 MMSZ5250E 188
MMSZ2V7E 188 MMSZ4711 188 MMSZ5251B 188
MMSZ30 188 MMSZ4712 188 MMSZ5252B 188
MMSZ33 188 MMSZ4713 188 MMSZ5252E 188
MMSZ36 189 MMSZ4714 188 MMSZ5253B 188
MMSZ39 189 MMSZ4715 189 MMSZ5254B 188
MMSZ3V0 188 MMSZ4717 189 MMSZ5254E 188
MMSZ3V3 188 MMSZz4V3 188 MMSZ5255B 188
MMSZ3V6 188 MMSZ4V7 188 MMSZ5256B 188
MMSZ3V9 188 MMSZ4V7E 188 MMSZ5256E 188
MMSZ43 189 MMSZ51 189 MMSZ5257B 188
MMSZ4678 188 MMSZ5221B 188 MMSZ5257E 188
MMSZ4679 188 MMSZ5221E 188 MMSZ5258B 189
MMSZ4680 188 MMSZ5222B 188 MMSZ5259B 189
MMSZ4681 188 MMSZ5223B 188 MMSZ5259E 189
MMSZ4682 188 MMSZ5223E 188 MMSZ5260B 189
MMSZ4683 188 MMSZ5224B 188 MMSZ5260E 189
MMSZ4684 188 MMSZ5225B 188 MMSZ5261B 189
MMSZ4684E 188 MMSZ5226B 188 MMSZ5262B 189
MMSZ4685 188 MMSZ5226E 188 MMSZ5263B 189
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MMSZ5263E 189 MMVL409TA 174 MPSH17 163
MMSZ5264B 189 MMVL809TH 174 MPSWO01 153,160
MMSZ5265B 189 MPF102 172 MPSWO01A 153,160
MMSZ5266B 189 MPF4392 173 MPSW05 153,160
MMSZ5267B 189 MPF4393 173 MPSW06 153,160
MMSZ5268B 189 MPN3404 177 MPSW13 159
MMSZ5270B 189 MPN3700 177 MPSW42 162
MMSZ5272B 189 MPS2222 153,160 MPSW45 159
MMSZ56 189 MPS2222A 152,160,163 MPSW45A 159
MMSZ5V1 188 MPS2369 163 MPSW51 153,160
MMSZ5V6 188 MPS2369A 163 MPSW51A 153,160
MMSZ6V2 188 MPS2907A 152,160,163 MPSWS55 153,160
MMSZ6V8 188 MPS3563 163 MPSW56 153,160
MMSZ7V5 188 MPS3638A 163 MPSW63 159
MMSZ8Vv2 188 MPS3646 153,163 MPSW92 162
MMSZ8V2E 188 MPS4124 153 MPTE-12 198
MMSZ9VA1 188 MPS4126 153 MPTE-15 198
MMTO05B350 266 MPS4250 152 MPTE-18 198
MMT08B260 266 MPS5172 153 MPTE-5 198
MMTO08B310 266 MPS5179 163 MPX4729A 182
MMTO08B350 266 MPS651 152,160 MR2502 255
MMT10B230 266 MPS6521 153,159 MR2504 255
MMT10B260 266 MPS6523 153,159 MR2520L 246
MMT10B310 266 MPS6602 152,160 MR2535L 246,256
MMUN2111LTH1 165 MPS6652 152,160 MR2835SK 256
MMUN2112LT1 165 MPS6717 153,160 MR750 255
MMUN2113LT1 165 MPS6724 159 MR751 255
MMUN2114LT1 165 MPS6725 159 MR752 255
MMUN2115LT1 165 MPS6726 153,160 MR754 255
MMUN2116LT1 165 MPS6727 153,160 MR756 255
MMUN2130LT1 165 MPS6729 152,153,160 MR852 255
MMUN2131LT1 165 MPS751 152,160 MR854 255
MMUN2132LT1 165 MPS8099 152,160 MR856 255
MMUN2133LT1 165 MPS8599 152,160 MRA4003 255
MMUN2134LT1 165 MPS918 163 MRA4004 255
MMUN2211LT1 165 MPSA05 152,160 MRA4005 255
MMUN2212LT1 165 MPSA06 152,160 MRA4006 255
MMUN2213LT1 165 MPSA13 159 MRA4007 255
MMUN2214LTH 165 MPSA14 159 MRS1504 255
MMUN2215LT1 165 MPSA18 152,159 MSA1162GTH1 155
MMUN2216LT1 165 MPSA20 152 MSA1162YT1 155
MMUN2230LT1 165 MPSA27 159 MSB1218A-RT1 156
MMUN2231LT1 165 MPSA29 159 MSB709-RT1 155
MMUN2232LT1 165 MPSA42 162 MSB710-RT1 155
MMUN2233LT1 165 MPSA55 152,160 MSB92AWT1 162
MMUN2234LT1 165 MPSA56 152,160 MSB92WT1 162
MMUN2238LT1 165 MPSA63 159 MSC2295-BTH1 163
MMUN2241LT1 165 MPSA64 159 MSC2295-CT1 163
MMVL109TA 174 MPSA70 152 MSC2712GTH1 155
MMVL2101TH1 174 MPSA75 159 MSC2712YTH1 155
MMVL2105T1 174 MPSA77 159 MSC3930-BT1 156
MMVL3102T1 174 MPSA92 162 MSD1328-RT1 155
MMVL3401TH1 177 MPSH10 163 MSD1328-ST1 155
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MSD1819A-RT1 156 MTD20NO3HDLT4G 288 MTY100N10E 290
MSD2714AT1 163 MTD20N06HD 288 MUN2111T1 165
MSD42WT1 162 MTD20N06HD1 288 MUN2112T1 165
MSD601-RT1 155 MTD20NO6HDL 288 MUN2113T1 165
MSD602-RTH1 155 MTD20NO6HDLT4 289 MUN2114T1 165
MSD6100 177 MTD20NO6HDT4 289 MUN2115T1 165
MSQA6V1W5 218,299 MTD20N06V 289 MUN2116T1 165
MSR1560 246 MTD20N06V 1 289 MUN2130T1 165
MSR860 246,251 MTD20N06VT4 289 MUN2131T1 165
MSRD620CT 246,251 MTD20P0O3HDL 289 MUN2132T1 165
MTB1306 287 MTD20P03HDL1 289 MUN2133T1 165
MTB1306T4 287 MTD20P0O3HDLT4 289 MUN2134T1 165
MTB15N06V 288 MTD20P06HDL 289 MUN2136T1 165
MTB20N20E 288 MTD20P06HDLG 289 MUN2137T1 165
MTB20N20ET4 288 MTD20P06HDLT4 289 MUN2211T1 165
MTB23P06V 288 MTD20P06HDLT4G 289 MUN2212T1 165
MTB23P06VT4 288 MTD2955ET4 289 MUN2213T1 165
MTB29N15ET4 288 MTD2955V 289 MUN2214T1 165
MTB30NO06VL 288 MTD2955V1 289 MUN2215T1 165
MTB30NO6VLT4 288 MTD2955VT4 289 MUN2216T1 165
MTB33N10E 288 MTD3055ELT4 289 MUN2230T1 165
MTB33N10ET4 288 MTD3055V 289 MUN2231T1 165
MTB36N06V 288 MTD3055V1 289 MUN2232T1 165
MTB36N06VT4 288 MTD3055VL 289 MUN2233T1 165
MTB40N10E 288 MTD3055VL1 289 MUN2234T1 165
MTB40ON10ET4 288 MTD3055VLT4 289 MUN2236T1 165
MTB50N06V 288 MTD3055VT4 289 MUN2237T1 165
MTB50N06VL 288 MTD3302 289 MUN2240T1 165
MTB50NO6VLT4 288 MTD3302T4 289 MUN2241T1 165
MTB50N06VT4 288 MTD9N10E 289 MUN5111DW1TH1 167
MTB52N06V 288 MTD9ON10E1 289 MUN5111T1 165
MTB52N06VL 288 MTDON10ET4 289 MUN5112DW1TH1 167
MTB52N06VLT4 288 MTDF1P02HDR2 289 MUN5112T1 165
MTB52N06VT4 288 MTP1306 289 MUN5113DW1TH1 167
MTB60NO6HD 288 MTP15N06V 289 MUN5113T1 165
MTB60ONO6HDT4 288 MTP15N06VL 289 MUN5114DW1TH1 167
MTB75N0O3HDL 288 MTP20N06V 289 MUN5114T1 165
MTB75N0O3HDLT4 288 MTP20N20E 289 MUN5115DW1TH1 167
MTB75N05HD 288 MTP3055V 289 MUN5115T1 165
MTB75N05HDT4 288 MTP3055VL 289 MUN5116DW1T1 167
MTB75N06HD 288 MTP36N06V 289 MUN5116T1 165
MTB75N06HDT4 288 MTP50N06V 289 MUN5130DW1T1 167
MTD14N10ET4 288 MTP50NO6VL 289 MUN5130T1 165
MTD15N06V 288 MTP52N06V 289 MUN5131DW1T1 167
MTD15N06V1 288 MTP52N06VL 289 MUN5131T1 165
MTD15N06VL 288 MTP60ONO6HD 289 MUN5132DW1T1 167
MTD15N06VL1 288 MTP75N0O3HDL 289 MUN5132T1 165
MTD15N06VLT4 288 MTP75N05HD 289 MUN5133DW1T1 167
MTD15N06VT4 288 MTP75N06HD 290 MUN5133T1 165
MTD20NO3HDL 288 MTSF2P02HDR2 290 MUN5134DW1T1 167
MTD20NO3HDLA1 288 MTSF2P03HDR2 290 MUN5134T1 165
MTD20NO3HDLG 288 MTWB35N15E 290 MUN5135DW1T1 167
MTD20NO3HDLT4 288 MTW45N10E 290 MUN5135T1 165
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MUN5137DW1T1 167 MUR1560 254 MURF1620CT 254
MUN5137T1 165 MUR160 253 MURF1660CT 254
MUN5211DW1TH 167 MUR1610CT 254 MURH840CT 246,254
MUN5211T1 165 MUR1615CT 254 MURH860CT 246,254
MUN5212DW1T1 167 MUR1620CT 254 MURHB840CT 246,252
MUN5212T1 165 MUR1620CTR 254 MURHB860CT 246,252
MUN5213DW1T1 167 MUR1640CT 254 MURHD560 246,252
MUN5213T1 165 MUR1660CT 254 MURHF860CT 246,254
MUN5214DW1TH1 167 MUR180E 246,253 MURHS160 252
MUN5214T1 165 MUR2020R 254 MURS105 252
MUN5215DW1T1 167 MUR2100E 253 MURS110 252
MUN5215T1 165 MUR220 253 MURS205 252
MUN5216DW1T1 167 MUR240 253 MURS210 252
MUN5216T1 165 MUR260 253 MURS230 252
MUN5230DW1T1 167 MURS3020PT 254 MURS260 252
MUN5230T1 165 MURS3020WT 254 MURS320 252
MUN5231DW1T1 167 MURS3040PT 254 MV104 174
MUN5231T1 165 MURS3060PT 254 MV209 174
MUN5232DW1T1 167 MUR3060WT 254 MV2101 174
MUN5232T1 165 MUR405 253 MV2105 174
MUN5233DW1T1 167 MUR410 253 MV2109 174
MUN5233T1 165 MUR4100E 246,253 MZP4734A 182
MUN5234DW1T1 167 MUR415 253 MZP4735A 182
MUN5234T1 165 MUR420 253 MZP4738A 182
MUN5235DW1T1 167 MUR440 253 MZP4740A 182
MUN5235T1 165 MUR450PF 246,253 MZP4746A 182
MUN5236DW1T1 167 MUR460 253 MZP4749A 182
MUN5236T1 165 MUR480E 246,253 MZP4750A 183
MUN5237DW1T1 167 MURS550APF 246,253 MZP4751A 183
MUN5237T1 165 MUR550PF 246,254 NB100ELT23L 97
MUN5311DW1TH1 168 MUR620CT 254 NB100EP223 99
MUN5312DW1T1 168 MUR805 254 NB100LVEP17 117
MUN5313DW1T1 168 MUR810 254 NB100LVEP221 99
MUN5314DW1T1 168 MURS8100E 246,254 NB100LVEP222 101
MUN5315DW1T1 168 MUR815 254 NB100LVEP224 99
MUN5316DW1T1 168 MUR820 254 NB100LVEP56 111
MUN5330DW1T1 168 MUR840 254 NB100LVEP91 97
MUN5331DW1T1 168 MUR860 254 NB2304AC1D 103
MUN5332DW1T1 168 MURSS0E 246,254 NB2304AC1HD 103
MUN5333DW1T1 168 MURA105 252 NB2304AC2D 103
MUN5334DW1TH1 168 MURA120 252 NB2304AI1D 103
MUN5335DW1T1 168 MURA160 252 NB2304AI1HD 103
MUR105 253 MURA205 252 NB2304AI2D 103
MUR110 253 MURA215 252 NB2305AC1D 103
MUR1100E 246,253 MURA230 252 NB2305AC1DT 103
MUR115 253 MURA240 252 NB2305AC1HD 103
MUR120 253 MURA260 252 NB2305AC1HDT 103
MUR130 253 MURB1620CT 252 NB2305AI1D 103
MUR140 253 MURB1660CT 252 NB2305AI1DT 103
MUR1510 254 MURD320 252 NB2305AI1HD 103
MUR1515 254 MURD330 252 NB2305AI1HDT 103
MUR1520 254 MURD550PF 246,252 NB2308AC1D 103
MUR1540 254 MURD620CT 252 NB2308AC1DT 103
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NB2308AC1HD 103 NB6L16 117 NCP1200 32,40
NB2308AC1HDT 103 NB6L239 101 NCP1201 32,40
NB2308AC2D 103 NB6N239S 101 NCP1203 32,40
NB2308AC2DT 103 NB7L111M 99 NCP1205 34
NB2308AC3D 103 NB7L11M 99 NCP1207A 31,34
NB2308AC3DT 104 NB7L14M 99 NCP1212 32,40
NB2308AC4D 104 NB7L216 117 NCP1215A 34
NB2308AC4DT 104 NB7L32M 101 NCP1216 32,40
NB2308AC5HD 104 NB7L86M 111,113 NCP1216A 32,40
NB2308AC5HDT 104 NB7NO17M 101 NCP1217 33,40
NB2308AI1D 103 NBC12429 102 NCP1217A 33,40
NB2308AI1DT 103 NBC12429A 102 NCP1230 33,40
NB2308AI1HD 103 NBC12430 102 NCP1271 33,40
NB2308AI1HDT 103 NBC12430A 102 NCP1280 33,40
NB2308AI2D 103 NBC12439 102 NCP1282 33,40
NB2308AI2DT 103 NBC12439A 102 NCP1308 34
NB2308AI3D 104 NBSG11 99 NCP1337 34
NB2308AI3DT 104 NBSG111 99 NCP1351 34
NB2308AI4D 104 NBSG14 99 NCP1377 34
NB2308AI4DT 104 NBSG16 117 NCP1378 34
NB2308AI5HD 104 NBSG16M 117 NCP1381 34
NB2308AISHDT 104 NBSG16VS 117 NCP1395A 31,35,40
NB2309AC1D 104 NBSG53A 101 NCP1395B 31,40
NB2309AC1DT 104 NBSG72A 97 NCP1400 39,42
NB2309AC1HD 104 NBSG86A 111,113 NCP1402 39,42
NB2309AC1HDT 104 NCN4555 90 NCP1403 39,42
NB2309AI1D 104 NCN4557 90 NCP1406 39,42
NB2309AI1DT 104 NCN6000 90 NCP1410 39,42
NB2309AI1HD 104 NCN6001 90 NCP1421 39,42
NB2309AI1HDT 104 NCN6004A 90 NCP1421/2 69
NB2579A 105 NCN6010 90 NCP1422 39,42,87
NB2669A 105 NCO512 53 NCP1423 39,42
NB2760A 105 NCP100 48,49 NCP1450 39,44
NB2762A 105 NCP1000 37,38 NCP1450A 87
NB2769A 105 NCP1001 37,38 NCP1500 39,41
NB2779A 105 NCP1002 37,38 NCP1501 39,41
NB2780A 105 NCP1010 37,38 NCP1510 39,41
NB2869A 105 NCP1011 37,38 NCP1519 39,41
NB2870A 105 NCP1012 37,38 NCP1521 39,41
NB2872A 105 NCP1013 37,38 NCP1522 39,41
NB2879A 105 NCP1014 37,38 NCP1523 39,41
NB2969A 105 NCP1027 37,38 NCP1526 39,41
NB4L16M 116,117 NCP1030 40,45 NCP1529 39,41
NB4L52 107 NCP1031 40,45 NCP1530 39,41
NB4L858M 97 NCP1050 37,38 NCP1550 39,44
NB4N11M 99 NCP1051 37,38 NCP1561 86
NB4N11S 99 NCP1052 37,38 NCP1562 86
NB4N316M 117 NCP1053 37,38 NCP1571 39,44
NB4N507A 102 NCP1054 37,38 NCP1575 35,39,44
NB4N5275 97 NCP1055 37,38 NCP1580 39,44
NB4N527S 117 NCP1086 53 NCP1582 39,44
NB4N840M 97 NCP1117 53,58 NCP1582A 39,44
NB6L11 99 NCP112 66,68 NCP1583 39,44
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NCP1595A 39,41 NCP4672 54,59 NCP584 53
NCP1601 28,29,30 NCP4894 87 NCP585 53
NCP1603 30,31,33,40 NCP4896 87 NCP600 54,57
NCP1606 29 NCP500 53 NCP612 53,56
NCP1650 28,29 NCP5005/6/7 69,87 NCP623 53
NCP1651 30 NCP5006 88 NCP630 54,58
NCP1652 30 NCP5007 88 NCP631 53,59
NCP1653 28,29 NCP5008 69,87,88 NCP662 53,56
NCP1653A 28,29 NCP5010 69,87 NCP663 53,56
NCP1654 28 NCP502 53 NCP803 68
NCP1729 39 NCP5030 39,42 NCS2001 10,12
NCP1800 26,87 NCP5050 87 NCS2002 12
NCP18335/B 87 NCP511 53 NCS2200 17,18
NCP1835 26 NCP512 53,55 NCS2201 17,18
NCP1835B 26 NCP5201 86 NCS2202 17,18
NCP2809 87 NCP5203 86 NCS2203 17,18
NCP2820 87 NCP5208 86 NCS2500 10
NCP2821 87 NCP5210 86 NCS2501 10
NCP2860 53,57 NCP5211 39,44 NCS2502 10
NCP2890 87 NCP5211B 44 NCS2510 10
NCP2892 87 NCP5318 86 NCS2511 10
NCP300 66,67 NCP5322A 47,86 NCS2530 10
NCP300/1 67 NCP5331 86 NCS2535 10
NCP301 66 NCP5332A 47,86 NCS2540 10
NCP302 66,68 NCP5351 86 NCS2550 10
NCP302/3 68 NCP5355 86 NCS2551 10
NCP303 66,68 NCP5381 86 NCS2552 10
NCP304 66,68 NCP5422 39,44 NCS7101 10,12
NCP304/5 68 NCP5423 39,44 NCV1009 49
NCP305 66 NCP5424 39,44 NCV1117 60,65,85
NCP3063 39,43 NCP5425 39,44 NCV2002 12
NCP3063B 43 NCP5426 53,71 NCV2931 60,61,85
NCP3163 39,43 NCP5500 53,58 NCV2951 60,61,85
NCP3163B 43 NCP5501 53,57 NCV300 66
NCP3334 54,57 NCP5504 54,59 NCV301 66
NCP3335 53 NCP551 53 NCV303 66
NCP3335A 57 NCP552 53,55 NCV317 60,65,85
NCP3418A 86 NCP553 53 NCV33063 39,43
NCP345 26,68 NCP5602 69,87 NCV33064 66
NCP346 68 NCP5603 39 NCV33161 66
NCP346SN1 66 NCP5604 69,87 NCV33164 66
NCP346SN2 66 NCP5608 69,87 NCV33269 60,63,85
NCP365 87 NCP561 53 NCV33274A 16
NCP366 87 NCP5612 69,87 NCV33275 60,62,85
NCP368 87 NCP562 53 NCV4269 60
NCP3712A 66 NCP563 53 NCV4274 60
NCP400 53,56,66 NCP565 53 NCV4274A 60
NCP4300A 48 NCP5661 53,54,58 NCV4275 60,63,85
NCP4326 31,40 NCP5662 53,54,86 NCV4276 60,63,85
NCP4326DR2 46 NCP5663 53 NCV4276A 60
NCP4330 31,40 NCP580 53 NCV4279 60,62,85
NCP4330DR2 46 NCP582 53 NCV4299 60,63
NCP4523 54,59 NCP583 53 NCV431A 48
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NCV494 31,35,40 NID9NO5CL 283,321 NL27WZ14 130
NCV4949 60,61,85 NIF5002N 282,320 NL27WZ16 130
NCV51411 39,41 NIF5003N 282,320 NL27WZ17 130
NCV5500 60,63,85 NIF62514 282,320 NL27WZ32 130
NCV5504 60,64,85 NIFONO5CL 282,320 NL27WZ86 130
NCV551 60,62,85 NILMS4501N 281,319 NL27WZU04 130
NCV553 60,61,85 NIMD6302R 282,320 NL37WZ04 130
NCV7356 81 NIS5101E1TH1 315 NL37WZ06 130
NCV7361A 80,81 NIS5101E1T1G 315 NL37WZ07 130
NCV7380 81 NIS5101E2TH 315 NL37WZ14 130
NCV7382 80,81 NIS5101E2T1G 315 NL37WZ16 130
NCV7513 74 NIS5102QP1HG 316 NL37WZ17 130
NCV7601 73,80 NIS5112D2R2G 316 NL7SZ18 130,143
NCV7702 73,80,81 NIS6111QP 317 NL7SZ19 130,143
NCV7702B 74 NJD2873T4 231 NL7WB66 128
NCV78LxxA 61 NJD35N04 236 NLAS1053 128
NCV78xx 60,65,85 NJL0281D 234,238 NLAS2066 128
NCV8141 60,63,85 NJL0302D 234,238 NLAS3158 128
NCV8184 60,61,85 NJL1302D 234,239 NLAS323 128
NCV8501 60,62,85 NJL21193D 234,238 NLAS324 128
NCV8502 60,62,85 NJL21194D 234,238 NLAS325 128
NCV8503 60,62,85 NJL3281D 234,239 NLAS3699 128
NCV8504 60,62,85 NJL4281D 234,239 NLAS3799 128
NCV8505 60,63,85 NJL4302D 234,239 NLAS4051 128
NCV8506 60,63,85 NL17SV00 131 NLAS4053 128
NCV8508 53 NL17SV02 131 NLAS4066 128
NCV8509 60,85 NL17SV04 131 NLAS4157 128
NCV8518 60 NL17SV08 131 NLAS44599 128
NE521 17 NL17SV16 131 NLAS4501 128
NE5230 10,12 NL17SV32 131 NLAS4599 128
NE5517 10 NL17SZ00 130 NLAS4684 128
NE5532 14 NL17SZ02 130 NLAS4685 128
NE5532(A) 10 NL17SZ04 130 NLAS4717 128
NE5532A 14 NL17SZ06 130 NLAS4717EP 128
NE5534 12 NL17SZ07 130 NLAS4783 128
NE5534(A) 10 NL17SZ08 130 NLAS5123 128
NE5534A 12 NL17SZ125 130 NLAS5223 128
NE570 10 NL17SZ126 130 NLAS9431 128
NE592 10 NL17SZ14 130 NLASB3157 128
NGB15N41CL 280 NL17SZ16 130 NLAST4051 128
NGB18N40CLB 280 NL17SZ17 130 NLAST4066 128
NGB8202N 280 NL17SZ32 130 NLAST44599 128
NGB8204N 280 NL17SZ74 130 NLAST4501 128
NGB8206N 280 NL17SZ86 130 NLAST4599 128
NGD15N41CL 280 NL17SZU04 130 NLAST9431T 128
NGD18N40CLB 280 NL27WZ00 130 NLSF1174 143
NGD8201N 280 NL27WZ02 130 NLSF2500 143
NGD8205N 280 NL27WZ04 130 NLSF3T125 143
NGP15N41CL 280 NL27WZ06 130 NLSF3T126 143
NID5001N 283,321 NL27WZ07 130 NLSF595 143
NID5003N 283,321 NL27WZ08 130 NMF3000FC 309
NID5004N 283,321 NL27WZ125 130 NMFT3055AVLT1 290
NID6002N 283,321 NL27WZ126 130
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NMFT3055AVLT3-L- 290 NTA4151P 272 NTD20N03L27 277,288
F NTA4153N 272 NTD20N03L27-001 288
NMFT3055AVT1 290 NTA7002N 272 NTD20N03L27G 288
NSB1010XV5T5 168 NTB125N02R 278 NTD20N03L27T4 288
NSB1011XV6T1 168 NTB13N10 278 NTD20N03L27T4G 288
NSB1706DMW5T1 168 NTB18N06 278,288 NTD20N06 277,289
NSBA113EDXV6T1 167 NTB18NO6L 278 NTD20N06-001 289
NSBA114EDXV6T1 167 NTB23N03R 278 NTD20NO6L 277
NSBA114TDXV6T1 167 NTB23P06T4 288 NTD20N06T4 289
NSBA114YDXV6T1 167 NTB25P06 278,288 NTD20P06L 278,289
NSBA115EDXV6T1 167 NTB30NO6 278 NTD20P06LG 289
NSBA123EDXVET 167 NTB30NO6L 278,288 NTD20P06LT4 289
NSBA123JDXV6T1 167 NTB30NO6LT4 288 NTD20P06LT4G 289
NSBA124EDXVET 167 NTB30N20 278,288 NTD23NO3R 277
NSBA143EDXVET1 167 NTB30N20T4 288 NTD24N06 277,288
NSBA143TDXV6T1 167 NTB35N15 278,290 NTD24N06-001 288
NSBA143ZDXV6T1 167 NTB35N15T4 288,290 NTD24NO06L 277,288
NSBA144EDXV6T1 167 NTB4302 278 NTD24NO06LT4 289
NSBC114EDXV6T1 167 NTB45N06 278,288 NTD24N06T4 289
NSBC114TDXV6T1 167 NTB45N06L 278,288 NTD25P03L 278,289
NSBC114YDXV6T1 167 NTB45N06LT4 288 NTD25P03L1 289
NSBC115EDXV6T1 167 NTB45N06T4 288 NTD25P03LT4 289
NSBC123EDXV6T1 167 NTB52N10 278,288,290 NTD2955 278,289
NSBC123JDXV6T1 167 NTB52N10T4 288 NTD2955T4 289
NSBC124EDXV6T1 167 NTB5404N 278 NTD3055-094 277,289
NSBC124XDXV6TH1 167 NTB5405N 278 NTD3055-094-001 289
NSBC143EDXV6T1 167 NTB5605P 278 NTD3055-094T4 289
NSBC143TDXV6T1 167 NTB60NO6 278,288 NTD3055-150 278,289
NSBC143ZDXV6TH1 167 NTB60NO6L 278,288 NTD3055-150-001 289
NSBC144EDXV6T1 167 NTB6ONO6LT4 288 NTD3055-150T4 289
NSD914XV2T1 179 NTB60ONO6T4 288 NTD3055AVLT4 290
NSDEMN11XV6T1 179 NTB65N02R 278 NTD3055L104 278,289,290
NSDEMP11XV6T1 179 NTB75N03-006 278,287 NTD3055L104-001 289
NSF2250WTH1 163 NTB75N03-006T4 287 NTD3055L104T4 289
NSQA12VAWS5 223,299 NTB75N03L09 278,287,288 NTD3055L170 278,289,290
NSQABVBAWS5 223,299 NTB75N03L09T4 287,288 NTD3055L170-001 289
NSR0130M2 176 NTB75N03R 278 NTD3055L170T4 289
NSR0130P2 176 NTB75N06 278,288 NTD32N06 277
NSR0140M2 176 NTB75N06T4 288 NTD32N06L 277
NSR0140P2 176 NTB85N03 278 NTD40NO3R 277
NSR0230M2 176 NTB9ON02 278 NTD4302 277,289
NSR0230P2 176 NTD110NO2R 277 NTD4302T4 289
NSR0320MW2T+1 175 NTD12N10 278,289 NTD4804N 277
NSR0320XV6T1 176 NTD12N10-001 289 NTD4805N 277
NSR15ADXV6T5 179 NTD12N10T4 288,289 NTD4806N 277
NSR15DW1T1 176 NTD14NO3R 277 NTD4808N 277
NSR15SDW1T1 176 NTD18NO06 277,288 NTD4809N 277
NSR15TW1T2 176 NTD18N06-001 288 NTD4810N 277
NSR30CM3T5G 176 NTD18NO6L 277,288 NTD4813N 277
NST3904DXVET1 158 NTD18N06L-001 288 NTD4815N 277
NST3906DXVET1 158 NTD18NO6LT4 288 NTD50NO3R 277
NST3946DXVET1 158 NTD18N06T4 288 NTD5406N 277
NTA4001N 272
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NTD5407N 277 NTHD5904N 273 NTMS3P03 276
NTD60NO2R 277 NTHS2101P 274 NTMS3P03R2 287
NTD65N03R 277 NTHS4101P 274 NTMS4107N 276
NTD6600N 278 NTHS5404 273 NTMS4503N 276
NTD70NO3R 277 NTHS5441 274 NTMS4705N 276
NTD78NO03 277 NTHS5443 274 NTMS4706N 276
NTD80ONO02 277 NTJD1155L 273 NTMS4NO1 276
NTD85N02R 277 NTJD2152P 273 NTMS4N01R2 287
NTD95N02R 277 NTJD4001N 272 NTMS5P02 276
NTE4151P 272 NTJD4105C 273 NTMS5P02R2 287
NTE4153N 272 NTJD4152P 273 NTMS7N03 276
NTF2955 277 NTJD4158C 273 NTMS7NO3R2 287
NTF2955T1 287 NTJD4401N 272 NTMSD2P102L 276
NTF3055-100 277 NTJS3151P 273 NTMSD2P102LR2 287
NTF3055-100T1 287,290 NTJS3157N 272 NTMSD3P102 276
NTF3055-100T3 287 NTJS4151P 273 NTMSD3P102R2 287
NTF3055L108 277 NTJS4160N 272 NTMSD3P303 276
NTF3055L108T1 287,290 NTJS4405N 272 NTMSD3P303R2 287
NTF3055L108T1G 287 NTK3043N 272 NTMSD6N303 276
NTF3055L108T3 287,290 NTK3143P 272 NTMSD6N303R2 287
NTF3055L108T3G 287 NTLGF3402P 275 NTP125N02R 279
NTF3055L108T3LF 287 NTLGF3501N 275 NTP18N06 279,289,290
NTF3055L175 277 NTLJD3115P 273 NTP18NO6L 279,289
NTF3055L175T1 287,290 NTLJD4116N 273 NTP27N06 279,289
NTF3055L175T3 287,290 NTLJF4156N 273 NTP2955 279
NTF5P03 277 NTLJS3113P 273 NTP3055AV 290
NTF5P03T3 287 NTLJS4114N 273 NTP30N20 279,289
NTF6P02 277 NTLJS4159N 273 NTP35N15 279,290
NTGD1100L 275 NTLTD7900ZN 275 NTP45N06 279,289
NTGS3433 275 NTLTS3107P 275 NTP45N06L 279,289
NTGS3433TH1 287 NTMD2C02 276 NTP60NO06 279,289
NTGS3441 275 NTMD2C02R2 287 NTP6ONO6L 279,289
NTGS3441P 275 NTMD2PO01 276 NTP65N02R 279
NTGS3441TH1 287 NTMD2P01R2 287 NTP75N03-006 279,289
NTGS3443 275 NTMD3NO8L 276 NTP75N03L09 279,289
NTGS3446 275 NTMD3P03 276 NTP75NO3R 279
NTGS3455 275 NTMD3P0O3R2 287 NTP75N06 279,289,290
NTGS3455T1 287 NTMD4NO03R2 276,287 NTP85N03 279
NTGS4111P 275 NTMD6NO02 276 NTP9ONO2 279
NTGS4141N 275 NTMD6NO02R2 287 NTQD6866 275
NTHC5513 274 NTMD6NO03R2 287 NTQD6968N 275
NTHD2102P 274 NTMD6P02 276 NTQS6463 275
NTHD3100C 274 NTMD6P02R2 287 NTR0202PL 274
NTHD3101F 274 NTMFS4108N 276 NTR0202PLT1 287
NTHD3102C 274 NTMFS4119N 276 NTR1P02 274
NTHD4102P 274 NTMFS4120N 276 NTR1P02L 274
NTHD4401P 274 NTMFS4121N 276 NTR1PO2LT1 287
NTHD4501N 273 NTMFS4122N 276 NTR1P02LT3 287
NTHD4502N 273 NTMFS4741N 276 NTR2101P 274
NTHD4508N 273 NTMFS4744N 276 NTR4003N 274
NTHD4NO2F 274 NTMFS4747N 276 NTR4101P 274
NTHD4PO2F 274 NTMS10P02 276 NTR4501N 274
NTHD5903 274 NTMS10P02R2 287 NTR4502P 274
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NTR4503N 274 NUF8152MU 308 P6KE180A 197
NTS2101P 272 NUF9001FC 308 P6KE18A 197
NTS4001N 272 NUF9002FC 308 P6KE200A 197
NTS4101P 272 NUP1301ML3 221,303 P6KE20A 197
NTS4409N 272 NUP2105L 216,300 P6KE22A 197
NTTD1P02 275 NUP2201MR6 222,302 P6KE24A 197
NTTD1P02R2 289 NUP2202W1 222,302 PBKE27A 197
NTTD4401F 275 NUP2301MW6 222,303 P6KE30A 197
NTTS2P02 275 NUP4060AXV6 224,299 P6KE33A 197
NTTS2P02R2 290 NUP4102XV6 224 P6KE36A 197
NTTS2P03 275 NUP4103FC 219,300 P6KE39A 197
NTTS2P03R2 290 NUP412VP5 223,300 P6KE43A 197
NTY100N10 279,290 NUP4201DR2 224,301 P6KE47A 197
NTZD3152P 272 NUP4201MR6 225,302 P6KE51A 197
NTZD3154N 272 NUP4202W1 225,302 P6KE5S6A 197
NTZD3155C 272 NUP4301MR6 225,301 P6KE6.8A 197
NTZS3151P 272 NUP4302MR6 226,301 P6KEG2A 197
NUD3048M 275,281,319 NUP4304MR6 226,301 P6KE6GSA 197
NUD3105DM 284,312 NUP45V6P5 223,300 P6KE7.5A 197
NUD3105L 284,312 NUP46V8P5 223,300 P6KE75A 197
NUD3112 71 NUP5120X6 220,298 P6KE82A 197
NUD3112DM 285,313 NUP8010MN 227,297 P6KE9.1A 197
NUD3112L 284,313 NUS1204MN 318 P6SMB100A 207
NUD3124 79 NUS2045 87 P6SMB10A 207
NUD3124DM 285,313 NUS2045MN 318 P6SMB110A 207
NUD3124L 285,313 NUS2401SN 315 P6SMB11A 207
NUD3160DM 286,314 NUS3045 87 P6SMB11CA 208
NUD3160L 286,314 NUS3045MN 318 P6SMB120A 207
NUD4001DR2 314 NUS3046MN 318 P6SMB12A 207
NUD4011DR2 314 NUS3055MN 318 P6SMB12CA 208
NUF2015W1 310 NZF220DF 304 P6SMB130A 207
NUF2030XV6 310 NZF220T 304 P6SMB13A 207
NUF2042XV6 310 NZL5V6AXV3 217 P6SMB13CA 208
NUF2070MN 309 NZL6V8AXV3 217 P6SMB150A 207
NUF2101M 310 NZL7V5AXV3 217 P6SMB15A 207
NUF2114MN 309 NZMM7V0T4 308 P6SMB15CA 208
NUF2116MN 309 NZQA5V6AXV5 223,299 P6SMB160A 207
NUF2220XV6 304 NZQA5V6XV5 219,299 P6SMB16A 207
NUF2221W1 310 NZQABV2XV5 219,299 P6SMB16CA 208
NUF2222FC 310 NZQABV8BAXV5 223,299 P6SMB180A 207
NUF2230XV6 304 NZQABV8XV5 219,299 P6SMB18A 207
NUF2240W1 304 P2N2222A 163 P6SMB18CA 208
NUF3101FC 304 P2N2907A 163 P6SMB200A 207
NUF4105FC 306 P6KE100A 197 P6SMB20A 207
NUF4107FC 311 P6KE10A 197 P6SMB20CA 208
NUF4152MU 305 P6KE11A 197 P6SMB22A 207
NUF4401MN 305 PBKE12A 197 P6SMB22CA 208
NUF4403MN 305 P6KE13A 197 P6SMB24A 207
NUF6001MU 307 P6KE150A 197 P6SMB24CA 208
NUF6105FC 307 P6KE15A 197 P6SMB27A 207
NUF6106FC 307 P6KE160A 197 P6SMB27CA 208
NUF6402MN 306 P6KE16A 197 P6SMB30A 207
NUF8001MU 308 P6KE170A 197 P6SMB30CA 208
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P6SMB33A 207 SA33A 196 SMF24A 201
P6SMB33CA 208 SA36A 196 SMF24C 220,297
P6SMB36A 207 SA40A 196 SMF26A 201
P6SMB36CA 208 SA43A 196 SMF28A 201
P6SMB39A 207 SA45A 196 SMF30A 201
P6SMB39CA 208 SA48A 196 SMF33A 201
P6SMB43A 207 SA5.0A 196 SMF36A 201
P6SMB43CA 208 SA51A 196 SMF40A 201
P6SMB47A 207 SA5230 12 SMF43A 201
P6SMB47CA 208 SA5532 14 SMF45A 201
P6SMB51A 207 SA5534 12 SMF48A 201
P6SMB51CA 208 SA5534A 12 SMF5.0A 201
P6SMB56A 207 SA571 10 SMF51A 201
P6SMB56CA 208 SA572 10 SMF54A 201
P6SMB6.8A 207 SA575 10 SMF6.0A 201
P6SMB62A 207 SA58A 196 SMF6.5A 201
P6SMB62CA 208 SAB.0A 196 SMF7.0A 201
P6SMB68A 207 SABOA 196 SMF7.5A 201
P6SMB68CA 208 SAB4A 196 SMF8.0A 201
P6SMB7.5A 207 SA7.0A 196 SMF8.5A 201
P6SMB75A 207 SA8.0A 196 SMF9.0A 201
P6SMB75CA 208 SA9.0A 196 SMS05 218,298
P6SMBS8.2A 207 SD05 212 SMS05C 220,297
P6SMB82A 207 SD12 212 SMS12 218,298
P6SMB82CA 208 SD12C 212 SMS12C 220,297
P6SMB9.1A 207 SE5532 14 SMS15 218,298
P6SMB91A 207 SE5532A 14 SMS15C 220,297
P6SMB91CA 208 SE5534 12 SMS24 218,298
PZT2222AT1 157,161 SE5534A 12 SMS24C 220,297
PZT2907AT1 157,161 SG3525 39,44 SS16 247
PZT651TH1 157,161 SG3525A 35 SS22 248
PZT751TH1 157,161 SG3535A 31,40 SS24 248
PZTA42T1 162 SL05 221,303 SS26 248
PZTA92TH1 162 SL15 221,303 STF202-22 310
RB520S30T1 176 SL24 221,303 T2322B 263
RB521S30T1 176 SM05 215 T2500D 264
RB751S40T1 176 SM12 215 T2800D 264
RB751V40T1 175 SMBJ12A0ON 209 TCA0372 10,14
SA10A 196 SMF05 218,299 TCA0372B 14
SA11A 196 SMF05C 220,297 TDA1085C 79
SA12A 196 SMF10A 201 TIP100 236
SA13A 196 SMF11A 201 TIP101 236
SA14A 196 SMF12A 201 TIP106 236
SA15A 196 SMF12C 220,297 TIP110 236
SA16A 196 SMF13A 201 TIP112 236
SA170A 196 SMF14A 201 TIP116 236
SA17A 196 SMF15A 201 TIP117 236
SA18A 196 SMF15C 220,297 TIP120 236
SA20A 196 SMF16A 201 TIP121 236
SA24A 196 SMF17A 201 TIP122 236
SA26A 196 SMF18A 201 TIP125 236
SA28A 196 SMF20A 201 TIP126 236
SA30A 196 SMF22A 201 TIP127 236
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TIP131 236 TIP36C 234 TRA2532 246
TIP132 236 TIP41A 233 TRA3225 255
TIP140 237 TIP41B 233 UAA2016 71,72,79,83
TIP141 237 TIP41C 233 UC2842B 31,36
TIP142 237 TIP42 233 UC2843B 31,36
TIP147 237 TIP42A 233 UC2844B 31,36
TIP2955 234 TIP42B 233 UC2845B 31,36
TIP29A 232 TIP42C 233 UC3842B 31,36
TIP29B 232 TIP47 232 UC3842BV 31,36
TIP29C 232 TIP48 232 UC3843B 31,36
TIP30 232 TIP50 232 UC3843BV 31,36
TIP3055 234 TL431 48 UC3844B 31,36
TIP30A 232 TL431A 49 UC3844BV 31,36
TIP30C 232 TL431AC 49 UC3845B 31,36
TIP31 232 TL431Al 49 UC3845BV 31,36
TIP31A 232 TL431B 49 mESD12S 213
TIP31B 232 TL431BC 49 mESD3.3D 217
TIP31C 232 TL431BI 49 mESD3.3S 213
TIP32 232 TL431C 49 uESD5.0S 213
TIP32A 232 TL431] 49 UMA4NTA 168
TIP32B 232 TL494 31,35,40 UMC2NTH 168
TIP32C 232 TL594 31,35,40 UMC3NT1 168
TIP33C 234 TLV431A 48,49 UMCS5NTH 168
TIP35A 234 TLV431A/B 48 UMZ1NT1 158
TIP35C 234 TLV431B 49 VN2222L L 279
TIP36A 234 TRA2525 255 VN2410L 279
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