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Micropower Undervoltage
Sensing Circuits

MC34164, MC33164,
NCV33164

The MC34164 series are undervoltage sensing circuits specifically
designed for use as reset controllers in portable microprocessor based
systems where extended battery life is required. These devices offer
the designer an economical solution for low voltage detection with a
single external resistor. The MC34164 series features a bandgap
reference, a comparator with precise thresholds and built-in hysteresis
to prevent erratic reset operation, an open collector reset output
capable of sinking in excess of 6.0 mA, and guaranteed operation
down to 1.0 V input with extremely low standby current. The MC
devices are packaged in 3-pin TO-92 (TO-226AA), micro size
TSOP-5, 8-pin SOIC-8 and Micro8 surface mount packages. The
NCYV device is packaged in SOIC-8.

Applications include direct monitoring of the 3.0 V or 5.0 V
MPU/logic power supply used in appliance, automotive, consumer,
and industrial equipment.

Features
Temperature Compensated Reference
Monitors 3.0 V (MC34164-3) or 5.0 V (MC34164-5) Power Supplies
Precise Comparator Thresholds Guaranteed Over Temperature
Comparator Hysteresis Prevents Erratic Reset

Internal Clamp Diode for Discharging Delay Capacitor
Guaranteed Reset Operation With 1.0 V Input
Extremely Low Standby Current: As Low as 9.0 uA

Economical TO-92 (TO-226AA), TSOP-5, SOIC-8 and Micro8
Surface Mount Packages

[
[
[
[
® Reset Output Capable of Sinking in Excess of 6.0 mA
[ ]
[ ]
[ ]
[ ]

® NCV Prefix for Automotive and Other Applications Requiring Site
and Control Changes
® These Devices are Pb-Free and are RoHS Compliant

_ Sink Only
Positive True
Logic
Figure 1. Representative Block Diagram
This device contains 28 active transistors.
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TO-92
CASE 29-10
Pin: 1. Reset
2. Input
1 > 3. Ground
2 3 3
STRAIGHT LEAD BENT LEAD
B i S
1 1
TSOP-5 SOIC-8 Micro8
SN SUFFIX D SUFFIX DM SUFFIX
CASE 483 CASE 751 CASE 846A

PIN CONNECTIONS

(Top View)
TSOP-5 TO-92
Pin 1. Ground Pin 1. Reset
2. Input 2. Input
3. Reset 3. Ground
4. NC
5. NC

ORDERING INFORMATION

See detailed ordering and shipping information on page 7 of
this data sheet.

NOTE: Some of the devices on this data sheet have been
DISCONTINUED. Please refer to the table on page 7.

DEVICE MARKING INFORMATION

See general marking information in the device marking
section on page 8 of this data sheet.

Publication Order Number:
MC34164/D
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MC34164, MC33164, NCV33164

MAXIMUM RATINGS

Symbol Rating Value Unit
Vin Power Input Supply Voltage -1.0to 12 \
Vo Reset Output Voltage -1.0to 12 \Y
Isink Reset Output Sink Current Internally mA

Limited
IF Clamp Diode Forward Current, Reset to Input Pin (Note 1) 100 mA
Power Dissipation and Thermal Characteristics
P Suffix, Plastic Package
Pp Maximum Power Dissipation @ Ta = 25 °C 700 mw
Roua Thermal Resistance, Junction-to-Air 178 Cw
D Suffix, Plastic Package
Pp Maximum Power Dissipation @ T = 25 °C 700 omW
Roya Thermal Resistance, Junction-to-Air 178 C/w
DM Suffix, Plastic Package
Pp Maximum Power Dissipation @ T = 25 °C 520 OmW
Roya Thermal Resistance, Junction-to-Air 240 C/w
Ty Operating Junction Temperature +150 °C
Ta Operating Ambient Temperature Range °C
MC34164 Series 0to +70
MC33164 Series, NCV33164 -40to +125
Tstg Storage Temperature Range - 6510 +150 °C
ESD Electrostatic Discharge Sensitivity (ESD) \%
Human Body Model (HBM) 4000
Machine Model (MM) 200

Stresses exceeding those listed in the Maximum Ratings table may damage the device. If any of these limits are exceeded, device functionality
should not be assumed, damage may occur and reliability may be affected.

MC34164-3, MC33164-3 SERIES, NCV33164-3

ELECTRICAL CHARACTERISTICS (For typical values Ta = 25 °C, for min/max values Ty is the operating ambient temperature range

that applies [Notes 2 & 3], unless otherwise noted.)

Symbol Characteristic Min Typ Max | unit |
COMPARATOR
Threshold Voltage \Y
ViH High State Output (Vj, Increasing) 2.55 2.71 2.80
VL Low State Output (Vj, Decreasing) 2.55 2.65 2.80
Vi Hysteresis (Isink = 100 uA) 0.03 0.06 -
RESET OUTPUT
VoL Output Sink Saturation \Y
(Vin=2.4V, Igjnk = 1.0 mA) - 0.14 0.4
(Vin=1.0V, Igink = 0.25 mA) - 0.1 0.3
ISink Output Sink Current (Vj,, Reset = 2.4 V) 6.0 12 30 mA
R(leak) Output Off-State Leakage uA
(Vin, Reset=3.0V) - 0.02 0.5
(Vin, Reset = 10 V) - 0.02 1.0
VE Clamp Diode Forward Voltage, Reset to Input Pin (Ig = 5.0 mA) 0.6 0.9 1.2 \Y
TOTAL DEVICE
Vin Operating Input Voltage Range 1.0to 10 - - \Y
lin Quiescent Input Current uA
Vin=3.0V - 9.0 15
Vin=6.0V - 24 40

1. Maximum package power dissipation limits must be observed.

2. Low duty cycle pulse techniques are used during test to maintain junction temperature as close to ambient as possible.

3. Tiow = 0 °C for MC34164
= - 40 °C for MC33164, NCV33164

Thigh = +70 °C for MC34164
= +125 °C for MC33164, NCV33164

www.onsemi.com
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MC34164, MC33164, NCV33164

MC34164-5, MC33164-5 SERIES, NCV33164-5

ELECTRICAL CHARACTERISTICS (For typical values Ta = 25 °C, for min/max values Ty is the operating ambient temperature range

that applies [Notes 5 & 6], unless otherwise noted.)

Characteristic Symbol Min Typ Max | Unit |
COMPARATOR
Threshold Voltage \
High State Output (Vj, Increasing) ViH 4.15 4.33 4.45
Low State Output (Vj, Decreasing) VL 4.15 4.27 4.45
Hysteresis (Igink = 100 uA) Vy 0.02 0.09 _
RESET OUTPUT
Output Sink Saturation VoL Y
(Vin=4.0V, Igink = 1.0 mA) - 0.14 0.4
(Vin = 1.0V, Igjnk = 0.25 mA) - 0.1 0.3
Output Sink Current (Vj,, Reset = 4.0 V) ISink 7.0 20 50 mA
Output Off-State Leakage 'R(leak) uA
(Vin, Reset=5.0V) - 0.02 0.5
(Vin, Reset=10V) - 0.02 2.0
Clamp Diode Forward Voltage, Reset to Input Pin (I = 5.0 mA) Vg 0.6 0.9 1.2 \Y
TOTAL DEVICE
Operating Input Voltage Range Vin 1.0to 10 - - Vv
Quiescent Input Current lin
Vihr=5.0V - 12 20
Vip=10V - 32 50

Product parametric performance is indicated in the Electrical Characteristics for the listed test conditions, unless otherwise noted. Product

performance may not be indicated by the Electrical Characteristics if operated under different conditions.
4. Maximum package power dissipation limits must be observed.
5. Low duty cycle pulse techniques are used during test to maintain junction temperature as close to ambient as possible.
6. Tiow = 0°C for MC34164 Thigh = +70 °C for MC34164
= - 40 °C for MC33164, NCV33164 = +125 °C for MC33164, NCV33164
7. NCV prefix is for automotive and other applications requiring site and change control.

TYPICAL CHARACTERISTICS

10 / 10
Ry =82kto Vi, ) Ry =82kto Vi,
s 80 Ta=25°C 7 s 80 Ta=25°C
L L
e / 2
= 6.0 5 60
S S
= =
2 40 / 2 40
= =
) ]
o 7 o
° 2.0 ° 2.0
0 0
0 2.0 4.0 6.0 8.0 10 0 2.0 4.0 6.0 8.0
Vin, INPUT VOLTAGE (V) Vin, INPUT VOLTAGE (V)
Figure 2. MC3X164-3 Reset Output Figure 3. MC3X164-5 Reset Output
Voltage versus Input Voltage Voltage versus Input Voltage
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Vo, OUTPUT VOLTAGE (V)

Vin, THRESHOLD VOLTAGE (V)

lin, INPUT CURRENT (LA)

MC34164, MC33164, NCV33164

TYPICAL CHARACTERISTICS (continued)

5.0 5.0
4.0 s 40
w
2
3.0 5 30
o
>
E ’ A
2, .
0 Y A 5
C
10 L 10
R =82kto Vi, _| RL=82kto Vi,
Ta=25°C Ta=25°C
0 l l 0 | |
2.62 2.66 2.70 2.74 2.78 4.22 4.26 4.30 4.34 4.38
Vin, INPUT VOLTAGE (V) Vin, INPUT VOLTAGE (V)
Figure 4. MC3X164-3 Reset Output Figure 5. MC3X164-5 Reset Output
Voltage versus Input Voltage Voltage versus Input Voltage
2.76 4.36
U_pper Threshold =
High State Output o Upper Threshold
2.72 — S 432 1
_— = High State Output
— 6'
>
[a]
2.68 o 428
I
(7]
L
= —~
2.64 Lower Threshold '_F: 4.24 Lower Threshold ~
Low State Output = Low State Output
2.60 4.20
-50 -25 0 25 50 75 100 125 -50 -25 0 25 50 75 100 125
Ta, AMBIENT TEMPERATURE (°C) Ta, AMBIENT TEMPERATURE (°C)
Figure 6. MC3X164-3 Comparator Threshold Figure 7. MC3X164-5 Comparator Threshold
Voltage versus Temperature Voltage versus Temperature
Ta=25°C
40 ~ ,/ E
= P
30 / // E 30 TA =25°C /5/
) // 1 = /, |
2 W=0°C 4~ 4+ © " A —
] 7
) L z =0C_
d IE 1~ [14=10°C
£ A
' ~ o Jé :I?//
-
0 0=
0 2.0 4.0 6.0 8.0 10 0 2.0 4.0 6.0 8.0 10

Vin, INPUT VOLTAGE (V)

Figure 8. MC3X164-3 Input Current
versus Input Voltage

Vin, INPUT VOLTAGE (V)

Figure 9. MC3X164-5 Input Current
versus Input Voltage
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VoL, OUTPUT SATURATION (V)

| £, FORWARD CURRENT (mA)

4.0

3.0

2.0

1.0

32

24

8.0

MC34164, MC33164, NCV33164

TYPICAL CHARACTERISTICS (continued)

4.0 T T
| Ta=25°C
Vih=24V = Vin, Reset =4V c g
i’ TA = 70 C TA = 0 oC
Ta=70°C o 3.0
=
! Ta=25°C b=
>
Ta=0°C E Tp=25°C
— Ta=25°C S 20
I I E ~
Ta=0°C 3 Ta=0°C
~Z i o 10 7 71
ﬁf Ta=70°C ° /[ Ta=70°C
= 0
0 4.0 8.0 12 16 20 0 4.0 8.0 12 16 20
Vgink, SINK CURRENT (mA) Isink: SINK CURRENT (mA)
Figure 10. MC3X164-3 Reset Output Figure 11. MC3X164-5 Reset Output
Saturation versus Sink Current Saturation versus Sink Current
/ Vin=5.0Vt04.0V
/ M R =43k
Vin=0V 8 T, =25°C
To=25°C / 90% .
/N | aavien |
/ 50V
/
/ 40V
/ SEAET .
i %
// i
0 04 0.8 1.2 1.6 = 5.0 ps/DIV
Vg, FORWARD VOLTAGE (V)
Figure 12. Clamp Diode Forward Current Figure 13. Reset Delay Time
versus Voltage (MC3X164-5 Shown)
* Input R
-—r_
Power | € | Reset Microprocessor
Supply ! ! Circuit
| | Reset 1
- C
T I ] I l DLY J__
= | p’ |
| | |
Lt _! tory =RCpyy In ~Viney)
GND Vin

A time delayed reset can be accomplished with the addition of Cpyy. For systems with extremely fast power
supply rise times (< 500 ns) it is recommended that the RCpyy time constant be greater than 5.0 us. Vinwpy) is

the microprocessor reset input threshold.

Figure 14. Low Voltage Microprocessor Reset

www.onsemi.com
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MC34164, MC33164, NCV33164

Test Data

I Vy AVin Ry RL
% RL (mV) (mV) (L) (kQ)

SPS;V;; — Microproc_essor 60 0 0 43
Reset Circuit 103 1.0 100 10

- 123 1.0 100 6.8
J_ JT_ 160 1.0 100 4.3
- 155 2.2 220 10
4.3 Ry 199 2.2 220 6.8

V= g 008 280 | 22 | 220 | 43

262 4.7 470 10

AVingower) ~ 10 Ry x 10 -6 306 47 470 8.2

= where: Ry < 1.0 kQ 357 4.7 470 6.8

13KQ 2R 243k 421 47 470 5.6

530 4.7 470 4.3

Comparator hysteresis can be increased with the addition of resistor Ryy. The hysteresis equation has been simplified and does not account for the change of input current
lin @s Vi crosses the comparator threshold (Figure 8). An increase of the lower threshold AViyower) Will be observed due to li, which is typically 10 uA at 4.3 V. The
equations are accurate to £10% with Ry less than 1.0 kQ and R|_ between 4.3 k€2 and 43 kQ.

Figure 15. Low Voltage Microprocessor Reset With Additional Hysteresis
(MC3X164-5 Shown)

N e
+
1.0k é cI> Input s
+ = N y'd
Input — i‘ < ‘! /
Power T T T T B |
Supply | € \:* | | Reset I\ﬁf—
| | Reset | | 1
1 I | | +g ! | Solar
= | | | | Cells
| | | |
12V, I I
| | = |
I S r GND
GND =
Figure 16. Voltage Monitor Figure 17. Solar Powered Battery Charger

Vee

£

R
270 | MTP3055EL
4.3V - /\ -0 ’ 3

[ 7

| <

| | Reset

|

| I Overheating of the logic level power MOSFET due to insufficient

| gate voltage can be prevented with the above circuit. When the
| input signal is below the 4.3 V threshold of the MC3X164-5, its

| | output grounds the gate of the L2 MOSFET.

| |

GND MC3X164-5

Figure 18. MOSFET Low Voltage Gate Drive Protection Using the MC3X164-5
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MC34164, MC33164, NCV33164

ORDERING INFORMATION

Device Package Shipping’
MC33164D-3G ( F?S::Créi ) 98 Units / Rall
MC33164D-3R2G (SSIFCrése ) 2,500 Units / Tape & Reel
MC33164DM-3R2G (P'\gi_"F'fese) 4,000 Units / Tape & Reel
MC33164P-3G (PTb(_)';?ge) 2,000 Units / Box
MC33164P-3RPG (P-L(-)I;?se) 2,000 Units / Pack
MC33164D-5G ( gk?gfe ) 98 Units / Rail
MC33164D-5R2G SOIC-8
S (Fs)tgrg_a:) 2,500 Units / Tape & Reel

(Pb-Free)

MC33164DM-5R2G (P'\gi_‘gfese) 4,000 Units / Tape & Reel
MC33164P-5G (PTb(_)é?‘fe) 2,000 Units / Box
MC34164D-3R2G (Eﬁ'pcrfe ) 2,500 Units / Tape & Reel
MC34164D-5R2G ( St?ﬁése ) 2,500 Units / Tape & Reel
MC34164P-5G (PT&?;) 2,000 Units / Box
DISCONTINUED (Note 8)
NCV33164D-3R2G* (Et?llzcr:ése) 2,500 Units / Tape & Reel
MC33164P-3RAG (PTb(_)l;?ge) 2,000 Units / Tape & Reel
MC33164P-5RAG (P-L(-)I;?e?e) 2,000 Units / Tape & Reel
MC33164P-5RPG (PT&?;) 2,000 Units / Pack
MC34164D-3G ( gggi ) 98 Units / Rail
MC34164DM-3R2G (P'\gi_fgfese) 4,000 Units / Tape & Reel
MC34164P-3G (PT&?eze) 2,000 Units / Box
MC34164P-3RPG (PT&?;) 2,000 Units / Pack
MC34164D-5G ( Stgllgz_ese ) 98 Units / Rail
MC34164DM-5R2G (P’\gigfese) 4,000 Units / Tape & Reel
MC34164SN-5T1G (EE_?:E;; 3,000 Units / Tape & Reel
MC34164P-5RAG (PTb(-)E?se) 2,000 Units / Tape & Reel
MC34164P-5RPG (PEC_J-F%G) 2,000 Units / Pack

For information on tape and reel specifications, including part orientation and tape sizes, please refer to our Tape and Reel Packaging
Specifications Brochure, BRD8011/D.

NCV33164: Ty = —40 °C, Thigh = +125 °C. Guaranteed by design. NCV prefix is for automotive and other applications requiring

site and change control.

DISCONTINUED: These devices are not available. Please contact your onsemi representative for information. The most current information
on these devices may be available on www.onsemi.com.

www.onsemi.com
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MC34164, MC33164, NCV33164

PIN CONNECTIONS AND MARKING DIAGRAMS

TO-92
MC3x164P-yRA
TSOP-5 SOIC-8 Micro8 Micro8 MC3x164P-yRP
SN SUFFIX D SUFFIX MC33164DM MC34164DM MC3x164P-y
CASE 483 CASE 751 CASE 846A CASE 846A CASE 29
: 8§ A AR *HHAHA *HHHA MC3x
|_| |_| 64P-y
3x164 Mly0 MCy0 ALYW
S.RCAYW' LYWy AYWs AYWs
TUUL sFrrw O O
RELLE . BHEH
123

SRC = Device Code

= Device Number 3 or 4
= Suffix Number 3 or 5
= Assembly Location

= Wafer Lot

= Year

= Work Week

= Pb-Free

-§.<|—)>‘<><

www.onsemi.com
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MC34164, MC33164, NCV33164

REVISION HISTORY
Revision Description of Changes Date

23 MC33164P-5RAG and MC33164P-5RPG OPNs marked as discontinued. 11/13/2025

This document has undergone updates prior to the inclusion of this revision history table. The changes tracked here only reflect updates made
on the noted approval dates.

www.onsemi.com
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SCALE 1/ %
1
1
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STRAIGHT LEAD

E2

BENT LEAD

MECHANICAL CASE OUTLINE
PACKAGE DIMENSIONS

TO-92 (TO-226) 1 WATT
CASE 29-10
ISSUE D

DATE 05 MAR 2021

STRAIGHT LEAD

l_Al

NOTES:

1

2.
3.
4

DIMENSIONING AND TOLERANCING PER ASME
Y14,5M, 2009,

CONTROLLING DIMENSION: MILLIMETERS
DIMENSIONS D AND E DO NOT INCLUDE MOLD
FLASH OR GATE PROTRUSIONS,

DIMENSION b AND b2 DOES NOT INCLUDE
DAMBAR PROTRUSION. LEAD WIDTH INCLUDING
PROTRUSION SHALL NOT EXCEED 0.20.
DIMENSION b2 LOCATED ABOVE THE DAMBAR
PORTION OF MIDDLE LEAD.

MILLIMETERS

DIM MIN. NOM. MAX,
A 375 3.90 4.05
Al 128 1.43 1.58
D o 0.38 0.465 035
B ke | 062 | 070 | 078
c 0.35 0.40 0.45
|I'H ] b2 D 7.85 8.00 8.15
1 3 E 4,75 4.90 3.05
| E2 | 390 — —

e 1.27 BSC
el = L L 13.80 14.00 14.20

3X b~
[¢]o20@[B[A]
TP VIEW
STYLES AND MARKING ON PAGE 3
Electronic versions are uncontrolled except when accessed directly from the Document Repository.
DOCUMENT NUMBER:| 98AON52857E Printed versions are uncontrolled except when stamped “CONTROLLED COPY” in red.

DESCRIPTION:

TO-92 (TO-226) 1 WATT

PAGE 1 OF 3

onsemi and ONSEMI are trademarks of Semiconductor Components Industries, LLC dba onsemi or its subsidiaries in the United States and/or other countries. onsemi reserves
the right to make changes without further notice to any products herein. onsemi makes no warranty, representation or guarantee regarding the suitability of its products for any particular
purpose, nor does onsemi assume any liability arising out of the application or use of any product or circuit, and specifically disclaims any and all liability, including without limitation
special, consequential or incidental damages. onsemi does not convey any license under its patent rights nor the rights of others.

© Semiconductor Components Industries, LLC, 2019
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TO-92 (TO-226) 1 WATT

CASE 29-10
ISSUE D

DATE 05 MAR 2021

FORMED LEAD

£2 Al
:
1 —1
A 12 3 C
END VIEW

L3 J"
| B

el

3X b~

[4[020@]B]A

TP VIEW

NOTES:

1.

2.
3.
4

DIMENSIONING AND TOLERANCING PER ASME
Y14,5M, 2009,

CONTROLLING DIMENSION: MILLIMETERS
DIMENSIONS D AND E DO NOT INCLUDE MOLD
FLASH OR GATE PROTRUSIONS,

DIMENSION b AND b2 DOES NOT INCLUDE
DAMBAR PROTRUSION. LEAD WIDTH INCLUDING
PROTRUSION SHALL NOT EXCEED 0.20.
DIMENSION b2 LOCATED ABOVE THE DAMBAR
PORTION OF MIDDLE LEAD.

MILLIMETERS

DIM MIN, NOM, MAX,
A 3.75 3.90 4.05
Al 1.28 143 1,58
b 0.38 0.465 0.55
b2 0.62 0.70 0.78
c 0.35 0.40 0.45
D 7.85 8.00 815
E 475 4,90 3.05
E2 3.90 - -
e 250 BSC

L 13.80 14.00 14.20
L2 13.20 13.60 14.00
L3 3.00 REF

STYLES AND MARKING ON PAGE 3

DOCUMENT NUMBER:

98AON52857E

Electronic versions are uncontrolled except when accessed directly from the Document Repository.
Printed versions are uncontrolled except when stamped “CONTROLLED COPY” in red.

DESCRIPTION:

TO-92 (TO-226) 1 WATT

PAGE 2 OF 3

onsemi and ONSEMI are trademarks of Semiconductor Components Industries, LLC dba onsemi or its subsidiaries in the United States and/or other countries. onsemi reserves
the right to make changes without further notice to any products herein. onsemi makes no warranty, representation or guarantee regarding the suitability of its products for any particular
purpose, nor does onsemi assume any liability arising out of the application or use of any product or circuit, and specifically disclaims any and all liability, including without limitation
special, consequential or incidental damages. onsemi does not convey any license under its patent rights nor the rights of others.

© Semiconductor Components Industries, LLC, 2019
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TO-92 (TO-226) 1 WATT

CASE 29-10
ISSUE D
DATE 05 MAR 2021
STYLE 1: STYLE 2: STYLE3: STYLE 4: STYLE5:
PIN1. EMITTER PIN1. BASE PIN1. ANODE PIN1. CATHODE PIN1. DRAIN
2. BASE 2. EMITTER 2. ANODE 2. CATHODE 2. SOURCE
3. COLLECTOR 3. COLLECTOR 3. CATHODE 3. ANODE 3. GATE
STYLE6: STYLET: STYLE 8: STYLE9: STYLE 10:
PIN1. GATE PIN1. SOURCE PIN1. DRAIN PIN1. BASE 1 PIN1. CATHODE
2. SOURCE & SUBSTRATE 2. DRAN 2. GATE 2. EMITTER 2. GATE
3. DRAIN 3. GATE 3. SOURCE & SUBSTRATE 3. BASE2 3. ANODE
STYLE 11: STYLE 12: STYLE 13: STYLE 14: STYLE 15:
PIN1. ANODE PIN 1. MAIN TERMINAL 1 PIN1. ANODE 1 PIN1. EMITTER PIN1. ANODE 1
2. CATHODE & ANODE 2. GATE 2. GATE 2. COLLECTOR 2. CATHODE
3. CATHODE 3. MAIN TERMINAL 2 3. CATHODE 2 3. BASE 3. ANODE?2
STYLE 16: STYLE 17: STYLE 18: STYLE 19: STYLE 20:
PIN1. ANODE PIN1. COLLECTOR PIN1. ANODE PIN1. GATE PIN 1. NOT CONNECTED
2. GATE 2. BASE 2. CATHODE 2. ANODE 2. CATHODE
3. CATHODE 3. EMITTER 3. NOT CONNECTED 3. CATHODE 3. ANODE
STYLE 21: STYLE 22: STYLE 23: STYLE 24: STYLE 25:
PIN1. COLLECTOR PIN1. SOURCE PIN1. GATE PIN1. EMITTER PIN1. MT1
2. EMITTER 2. GATE 2. SOURCE 2. COLLECTOR/ANODE 2. GATE
3. BASE 3. DRAN 3. DRAN 3. CATHODE 3. MT2
STYLE 26: STYLE 27: STYLE 28: STYLE 29: STYLE 30:
PIN1. Ve PIN1. MT PIN1. CATHODE PIN 1. NOT CONNECTED PIN1. DRAIN
2. GROUND 2 2. SUBSTRATE 2. ANODE 2. ANODE 2. GATE
3. OUTPUT 3. MT 3. GATE 3. CATHODE 3. SOURCE
STYLE 31: STYLE 32: STYLE 33: STYLE 34: STYLE 35:
PIN1. GATE PIN1. BASE PIN1. RETURN PIN1. INPUT PIN1. GATE
2. DRAIN 2. COLLECTOR 2. INPUT 2. GROUND 2. COLLECTOR
3. SOURCE 3. EMITTER 3. OUTPUT 3. LOGIC 3. EMITTER
GENERIC
MARKING DIAGRAM*
XXXXX
XXXXX
ALYW=
-
XXXX = Specific Device Code
A = Assembly Location
L = Wafer Lot
Y = Year
w = Work Week
L] = Pb-Free Package
(Note: Microdot may be in either location)
*This information is generic. Please refer to
device data sheet for actual part marking.
Pb-Free indicator, “G” or microdot “=”, may
or may not be present. Some products may
not follow the Generic Marking.
Electronic versions are uncontrolled except when accessed directly from the Document Repository.
DOCUMENT NUMBER:| 98AON52857E " ) poston

Printed versions are uncontrolled except when stamped “CONTROLLED COPY” in red.

DESCRIPTION:

TO-92 (TO-226) 1 WATT

PAGE 3 OF 3

onsemi and ONSEMI are trademarks of Semiconductor Components Industries, LLC dba onsemi or its subsidiaries in the United States and/or other countries. onsemi reserves
the right to make changes without further notice to any products herein. onsemi makes no warranty, representation or guarantee regarding the suitability of its products for any particular
purpose, nor does onsemi assume any liability arising out of the application or use of any product or circuit, and specifically disclaims any and all liability, including without limitation
special, consequential or incidental damages. onsemi does not convey any license under its patent rights nor the rights of others.

© Semiconductor Components Industries, LLC, 2019
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onsemi A CAGE DIMENSIONS

SOIC-8 NB
CASE 751-07
ISSUE AK

SCALE 1:1 DATE 16 FEB 2011

NOTES:
X- 1. DIMENSIONING AND TOLERANCING PER
ANSI Y14.5M, 1982.
<— A —> 2. CONTROLLING DIMENSION: MILLIMETER.
e —— 3. DIMENSION A AND B DO NOT INCLUDE
HH B R 4 MOLD PROTRUSION.
5

4. MAXIMUM MOLD PROTRUSION 0.15 (0.006)
PER SIDE.

5. DIMENSION D DOES NOT INCLUDE DAMBAR
PROTRUSION. ALLOWABLE DAMBAR
PROTRUSION SHALL BE 0.127 (0.005) TOTAL
IN EXCESS OF THE D DIMENSION AT
MAXIMUM MATERIAL CONDITION.

6. 751-01 THRU 751-06 ARE OBSOLETE. NEW
STANDARD IS 751-07.

MILLIMETERS INCHES
M| MIN MAX MIN | MAX
4.80 5.00 | 0.189 | 0.197
3.80 4.00 | 0.150 | 0.157
1.35 1.75 | 0.053 | 0.069
0.33 0.51 | 0.013 | 0.020
1.27 BSC 0.050 BSC
0.10 0.25 | 0.004 | 0.010
0.19 0.25 | 0.007 | 0.010
0.40 1.27 | 0.016 | 0.050
0° 8 ° 0° 8 °
0.25 0.50 | 0.010 | 0.020
5.80 6.20 | 0.228 | 0.244

S | 0250010®| v @

4

-Y- i S
] Gl

=

—C N x45°—>‘
SEATING

+ PLANE

U

HI—“«— O 0.10 (0.004) rM \,IJF

D J

Ea

»ZIEXR-T|IDOO|WT>

| 025 0010® [ 2] YO| X®]

GENERIC
MARKING DIAGRAM*

8HAHAA SHAAEHA 8HAHAA sHAAHAEA
N3 XXXX XXXX XOOOXXK | | XHXXXX

_‘_Ij Ij 152 FLYWX rLYWX rYWW -.AYWW
0.060

1HHHH+HHEHH 1HHHHE «HHHH

| T IC IC Discrete Discrete

I (Pb-Free) (Pb-Free)

I

| #(5)5 XXXXX = Specific Device Code XXXXXX = Specific Device Code
: ) A = Assembly Location A = Assembly Location
|

L = Wafer Lot Y = Year
Y = Year WwW = Work Week
W

SOLDERING FOOTPRINT*

= Work Week L] = Pb-Free Package
= Pb-Free Package

U

0.6 1.270 *This information is generic. Please refer to
0.024 0.050 device data sheet for actual part marking.

Pb-Free indicator, “G” or microdot “=”, may
mm ) or may not be present. Some products may

SCALE 6:1 (m not follow the Generic Marking.

*For additional information on our Pb-Free strategy and soldering
details, please download the onsemi Soldering and Mounting
Techniques Reference Manual, SOLDERRM/D.
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STYLE 1:
PIN1. EMITTER
COLLECTOR
COLLECTOR
EMITTER
EMITTER
BASE
BASE
EMITTER

PNOarOP

STYLE 5:
PIN 1. DRAIN
DRAIN
DRAIN
DRAIN
GATE
GATE
SOURCE
SOURCE

PN RGN

STYLE 9:
PIN 1. EMITTER, COMMON
COLLECTOR, DIE #1
COLLECTOR, DIE #2
EMITTER, COMMON
EMITTER, COMMON
BASE, DIE #2
BASE, DIE #1
EMITTER, COMMON

eNOO RGN

STYLE 13:
PIN1. N.C.

2. SOURCE
3. SOURCE
4. GATE

5. DRAIN

6. DRAIN

7. DRAIN

8. DRAIN

STYLE 17:

PIN1. VCC
2. V20UT
3. ViouT
4. TXE
5. RXE
6. VEE
7. GND
8. ACC

STYLE 21:

PIN 1. CATHODE 1
CATHODE 2
CATHODE 3
CATHODE 4
CATHODE 5
COMMON ANODE
COMMON ANODE
CATHODE 6

PNOOrOP

STYLE 25:
PIN1. VIN
2. N/C
3. REXT
4. GND
5. IOUT
6. IOUT
7. 1OUT
8. louT

STYLE 29:

PIN 1. BASE, DIE #1
EMITTER, #1
BASE, #2
EMITTER, #2
COLLECTOR, #2
COLLECTOR, #2
COLLECTOR, #1
COLLECTOR, #1

PNOO RGN

SOIC-8 NB

CASE 751-07
ISSUE AK
STYLE 2: STYLE 3
PIN1. COLLECTOR, DIE, #1 PIN 1. DRAIN, DIE #1
2. COLLECTOR, #1 2. DRAIN, #1
3. COLLECTOR, #2 3. DRAIN, #2
4. COLLECTOR, #2 4. DRAIN, #2
5. BASE, #2 5. GATE, #2
6. EMITTER, #2 6. SOURCE, #2
7. BASE, #1 7. GATE, #1
8. EMITTER, #1 8. SOURCE, #
STYLE 6: STYLE 7
PIN1. SOURCE PIN1. INPUT
2. DRAIN 2. EXTERNAL BYPASS
3. DRAIN 3. THIRD STAGE SOURCE
4. SOURCE 4. GROUND
5. SOURCE 5. DRAIN
6. GATE 6. GATE3
7. GATE 7. SECOND STAGE Vd
8. SOURCE 8. FIRST STAGE Vd
STYLE 10: STYLE 11:
PIN1. GROUND PIN1. SOURCE 1
2. BIAS 1 2. GATE 1
3. OUTPUT 3. SOURCE 2
4. GROUND 4. GATE2
5. GROUND 5. DRAIN 2
6. BIAS 2 6. DRAIN 2
7. INPUT 7. DRAIN 1
8. GROUND 8. DRAIN 1
STYLE 14: STYLE 15:
PIN1. N-SOURCE PIN 1. ANODE 1
2. N-GATE 2. ANODE 1
3. P-SOURCE 3. ANODE 1
4. P-GATE 4. ANODE 1
5. P-DRAIN 5. CATHODE, COMMON
6. P-DRAIN 6. CATHODE, COMMON
7. N-DRAIN 7. CATHODE, COMMON
8. N-DRAIN 8. CATHODE, COMMON
STYLE 18: STYLE 19:
PIN1. ANODE PIN1. SOURCE 1
2. ANODE 2. GATE 1
3. SOURCE 3. SOURCE 2
4. GATE 4. GATE2
5. DRAIN 5. DRAIN 2
6. DRAIN 6. MIRROR 2
7. CATHODE 7. DRAIN 1
8. CATHODE 8. MIRROR 1
STYLE 22: STYLE 23:
PIN 1. 1/O LINE 1 PIN1. LINE1IN
2. COMMON CATHODE/NCC 2. COMMON ANODE/GND
3. COMMON CATHODE/NGCC 3. COMMON ANODE/GND
4. IOLINES3 4. LINE2IN
5. COMMON ANODE/GND 5. LINE2OUT
6. 1/O LINE 4 6. COMMON ANODE/GND
7. JOLINES 7. COMMON ANODE/GND
8. COMMON ANODE/GND 8. LINE10UT
STYLE 26: STYLE 27
PIN1. GND PIN1. ILIMIT
2. dv/dt 2. OVLO
3. ENABLE 3. UVLO
4. 1LMIT 4. INPUT+
5. SOURCE 5. SOURCE
6. SOURCE 6. SOURCE
7. SOURCE 7. SOURCE
8. VCC 8. DRAIN
STYLE 30:
PIN1. DRAIN 1
2. DRAIN 1

3. GATE2

4. SOURCE 2

5. SOURCE 1/DRAIN 2
6. SOURCE 1/DRAIN 2
7. SOURCE 1/DRAIN 2
8. GATE1

DATE 16 FEB 2011

STYLE 4:

PIN 1.

PNOO PO

ANODE
ANODE
ANODE
ANODE
ANODE
ANODE
ANODE
COMMON CATHODE

STYLE 8:

PIN 1.

eNOOrGN

COLLECTOR, DIE #1
BASE, #1

BASE, #2
COLLECTOR, #2
COLLECTOR, #2
EMITTER, #2
EMITTER, #1
COLLECTOR, #1

STYLE 12:

PIN 1.

PNOO A BN

SOURCE
SOURCE
SOURCE
GATE
DRAIN
DRAIN
DRAIN
DRAIN

STYLE 16:

PIN 1.

PNOO A OD

EMITTER, DIE #1
BASE, DIE #1
EMITTER, DIE #2
BASE, DIE #2
COLLECTOR, DIE #2
COLLECTOR, DIE #2
COLLECTOR, DIE #1
COLLECTOR, DIE #1

STYLE 20:

PIN 1.

PNOO PP

SOURCE (N
GATE (N)
SOURCE (P)
GATE (P)
DRAIN
DRAIN
DRAIN
DRAIN

STYLE 24:

PIN 1.

@NDOA BN

BASE

EMITTER
COLLECTOR/ANODE
COLLECTOR/ANODE
CATHODE

CATHODE
COLLECTOR/ANODE
COLLECTOR/ANODE

STYLE 28:

PIN 1.

2
3
4.
5.
6
7
8

SW_TO_GND
DASIC_OFF
DASIC_SW_DET
GND

V_MON
VBULK
VBULK

VIN
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onsemi

MECHANICAL CASE OUTLINE
PACKAGE DIMENSIONS

Micro8
CASE 846A-02
ISSUE K
SCALE 2:1 DATE 16 JUL 2020
NOTES
'
fe——D—= 1. DIMENSIONING AND TOLERANCING PER ASME Y14.5M, 2009.
8 5 E 2., CONTROLLING DIMENSION: MILLIMETERS
ﬂHHH 3. DIMENSION b DOES NOT INCLUDE DAMBAR PROTRUSION.
‘ ALLOWABLE PROTRUSION SHALL BE 0.10 mm IN EXCESS OF
H ‘
£ e L lrc MAXIMUM MATERIAL CONDITION
o) ‘ AIJ T 4. DIMENSIONS D AND E DO NOT INCLUDE MOLD FLASH, PROTRUSIOMN
OR GATE BURRS. MOLD FLASH, PROTRUSIONS, OR GATE BURRS
|:| |:||:| L SHALL NOT EXCEED 015 mm PER SIDE. DIMENSION E DOES NOT
1 4 INCLUDE INTERLEAD FLASH OR PROTRUSION. INTERLEAD FLASH
B DETAIL A OR PROTRUSION SHALL NOT EXCEED 025 mm PER SIDE.
8X b DIMENSIONS D AND E ARE DETERMINED AT DATUM F.

not follow the Generic Marking.

S. DATUMS A AND B ARE TO BE DETERMINED AT DATUM F.
TOP VIEW NOTE 3 6. Al IS DEFINED AS THE VERTICAL DISTANCE FROM THE
SEATING PLANE TO THE LOWEST POINT ON THE PACKAGE BODY.
A DETAIL A
[ MILLIMETERS
| BX 0.48~1 - gx 0:80 DIM
@ ) MIN. NOM. | MAX
]0.038 <0.0015)[C ) DDDD A - - 110
END VIEW Al 0.05 0.08 015
5.25 ) 0.25 0.33 0.40
SIDE VIEW c 013 | 018 | o023
Dd]d:”] D 290 3.00 3.10
) E 290 | 3.00 310
0.65
GENERIC PNCHJ L e 065 BSC
MARKING DIAGRAM* RECOMMENDED He 475 4,90 5.05
8 MOUNTING FOOTPRINT L 0.40 055 0.70
% For additional information on strategy and
XXXX ﬁ"m"‘ i Woaing Tecnieses Refererce Homssh
AYWs
O -
1
XXXX = Specific Device Code
A = Assembly Location
Y = Year
w = Work Week
. = Pb-Free Package
STYLE 1: STYLE 2: STYLE 3:
(Note: Microdot may be in either location) PIN 1. SOURCE PIN 1. SOURCE 1 PIN 1. N-SOURCE
2. SOURCE 2. GATE1 2. N-GATE
*This information is generic. Please refer to i gngJECE i Z%ESEZ i g-gﬁggCE
device da_ta _sheet Ior actua_ll part rParkmg. 5 DRAIN 5 DRAIN 2 5 P-DRAIN
Pb-Free indicator, “G” or microdot “=”, may 6. DRAIN 6. DRAIN 2 6. P-DRAIN
7. DRAIN 7. DRAIN 1 7. N-DRAIN
or may not be present. Some products may T DRAN & DRAIN & N-DRAN

. Electronic versions are uncontrolled except when accessed directly from the Document Repository.
DOCUMENT NUMBER: 98ASB14087C Printed versions are uncontrolled except when stamped “CONTROLLED COPY” in red.
DESCRIPTION:| MICROS8 PAGE 1 OF 1
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onsemi, ONSEML, and other names, marks, and brands are registered and/or common law trademarks of Semiconductor Components Industries, LLC dba “onsemi” or its affiliates
and/or subsidiaries in the United States and/or other countries. onsemi owns the rights to a number of patents, trademarks, copyrights, trade secrets, and other intellectual property.
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associated with such unintended or unauthorized use, even if such claim alleges that onsemi was negligent regarding the design or manufacture of the part. onsemi is an Equal
Opportunity/Affirmative Action Employer. This literature is subject to all applicable copyright laws and is not for resale in any manner.

ADDITIONAL INFORMATION

TECHNICAL PUBLICATIONS: ONLINE SUPPORT: www.onsemi.com/support
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