NCP431A, SC431A,
NCP431B, NCP432B Series

Programmable Precision
References

The NCP431/NCP432 integrated circuits are three—terminal
programmable shunt regulator diodes. These monolithic IC voltage
references operate as a low temperature coefficient zener which is
programmable from Vref to 36 V using two external resistors. These
devices exhibit a wide operating current range of 40 uA to 100 mA
with a typical dynamic impedance of 0.22 Q. The characteristics of
these references make them excellent replacements for zener diodes in
many applications such as digital voltmeters, power supplies, and op
amp circuitry. The 2.5 V reference makes it convenient to obtain a
stable reference from 5.0 V logic supplies, and since the NCP431/
NCP432 operates as a shunt regulator, it can be used as either a
positive or negative voltage reference. Low minimum operating
current makes this device an ideal choice for secondary regulators in
SMPS adapters with extremely low no-load consumption.

Features

® Programmable Output Voltage to 36 V

® [ow Minimum Operating Current: 40 uA, Typ @ 25°C

® Voltage Reference Tolerance: £0.5%, Typ @ 25°C
(NCP431B/NCP432B)

® [ow Dynamic Output Impedance, 0.22 Q Typical

e Sink Current Capability of 40 uA to 100 mA

® Equivalent Full-Range Temperature Coefficient of 50 ppm/°C
Typical

® Temperature Compensated for Operation over Full Rated Operating
Temperature Range

® SC Prefix for Automotive and Other Applications Requiring Unique

Site and Control Change Requirements; AEC-Q100 Qualified and
PPAP Capable

® These are Pb—Free Devices

Typical Applications

® Voltage Adapters

e Switching Power Supply
® Precision Voltage Reference
® Charger

® [nstrumentation
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ORDERING AND MARKING INFORMATION

See detailed ordering and shipping information in the package
dimensions section on page 14 of this data sheet.
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NCP431A, SC431A, NCP431B, NCP432B Series
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Figure 1. Symbol

Figure 2. Representative Block diagram

MAXIMUM RATINGS (Full operating ambient temperature range applies, unless otherwise noted)

Symbol Rating Value Unit
Vka Cathode to Anode Voltage 37 \Y
Ik Cathode Current Range, Continuous -100 to +150 mA
Iref Reference Input Current Range, Continuous -0.05to0 +10 mA
Ty Operating Junction Temperature 150 °C
Ta Operating Ambient Temperature Range -40to +125 °C
Tstg Storage Temperature Range -651to0 +150 °C
Pp Total Power Dissipation @ Ta = 25°C w
Derate above 25°C Ambient Temperature
D, LP Suffix Plastic Package 0.70
SN1 Suffix Plastic Package 0.52
Pp Total Power Dissipation @ T¢g = 25°C 1.5 w
Derate above 25°C Case Temperature
D, LP Suffix Plastic Package
HBM ESD Rating >2000 \Y
MM >200

Stresses exceeding Maximum Ratings may damage the device. Maximum Ratings are stress ratings only. Functional operation above the
Recommended Operating Conditions is not implied. Extended exposure to stresses above the Recommended Operating Conditions may affect
device reliability.

RECOMMENDED OPERATING CONDITIONS

Symbol Condition Min Max Unit
Vka Cathode to Anode Voltage Viet 36 \
Ik Cathode Current 0.04 100 mA
THERMAL CHARACTERISTICS
LP Suffix Package D Suffix Package SN Suffix Package
Symbol Characteristic (50 mm?2 x 35 um Cu) (50 mm?2 x 35 um Cu) (10 mm2 x 35 um Cu) Unit
Reua Thermal Resistance, 176 210 255 °C/W
Junction-to-Ambient
ReJyL Thermal Resistance, 75 68 80 °C/W
Junction-to-Lead (Lead 3)
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NCP431A, SC431A, NCP431B, NCP432B Series

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

NCP431AV/
NCP431AC NCP431Al SC431AV
Symbol Characteristic Min | Typ | Max | Min | Typ | Max | Min | Typ | Max | Unit
Viet Reference Input Voltage \%
Vka = Veef, Ik = 1 MA
Ta=25°C 2.47512.500  2.525 |2.475 |2.500 | 2.525 |2.47512.500 | 2.525
Ta = Tiow t0 Thigh (Note 1) 2.475]2.500 | 2.525 | 2.465 |2.500 | 2.525 [2.460[2.500 | 2.525
AVierr | Reference Input Voltage Deviation Over Temperat- - - - - 5.0 10 - 10 15 mV
ure Range (Figure 1, Notes 2, 3)
Vka= Vret Ik = 1 mA
AV,et | Ratio of Change in Reference Input Voltage to mV/
AVak Change in Cathode to Anode Voltage \%
Ik =1 mA (Figure 2),
AVka = 10 V 10 Vief - |-2.00| -3.1 - |-2.00| -3.1 - |-2.00| -3.1
AVga =36Vto 10V - |-1.28| -19 - |-128f -19 | - |-1.28] -1.9
Iref Reference Input Current (Figure 2) nA
lk=1mA, R1 =220k, R2 = = - 81 190 - 81 190 - 81 190
Ta = -40°C to +125°C
Algsr | Reference Input Current Deviation Over Temperat- nA
ure Range (Figure 2, Note 2, 3) - 22 55 - 22 55 - 22 55
|K=1 mA, R1 =10k, R2 =
Imin Minimum Cathode Current For Regulation - 40 80 - 40 80 - 40 80 uA
Vka = Vies (Figure 1)
loff Off-State Cathode Current (Figure 3) - 180 | 1000 - 180 | 1000 - 180 | 1000 | nA
Vka =36V, Vs =0V
|Zkal | Dynamic Impedance (Figure 1, Note 3) - |022] 05 - 022 | 05 - |022] 05 Q
Vka = Vref, Alk = 1.0 mA to 100 mA
f <1.0kHz
1. Tiow =-40°C for NCP431Al, NCP431AV, SC431AV
= 0°C for NCP431AC

Thigh = 70°C for NCP431AC
= 85°C for NCP431Al
=125°C for NCP431AV, SC431AV
2. Guaranteed by design
3. The deviation parameter AV, is defined as the difference between the maximum and minimum values obtained over the full operating
ambient temperature range that applies.

Wres max _

DVygs = Vygg max
=Vgrmin
ATp=Tp - Ty
Vgt min |
m Ambient Temperature
The average temperature coefficient of the reference input voltage, Vref is defined as: ( AV ¢ ) 6
ppm V,of@25°C AV x 106
refoc AT N .
A ATA(Vref@25 C)
aVref can be positive or negative depending on whether Vref Min or Vref Max occurs at the lower ambient temperature.
Example: AV,efr = 17 mV and slope is positive
Vet = 2.5 V, ATa = 165°C (from -40°C to +125°C)
w2 0017 108 _ 412 ppm/°C
ref ~ 16525 '

4. The dynamic impedance Zp is defined as: (|Zka| = (AVka/Alk). When the device is programmed with two external resistors, R1 and R2,
the total dynamic impedance of the circuit is defined as: |Zka| = |Zkal (1 + (R1/R2)).

5. SC431AVSNTI1G - Tjoy = -40°C, Thigh = 125°C. Guaranteed by design. SC Prefix for Automotive and Other Applications Requiring Unique
Site and Control Change Requirements; AEC-Q100 Qualified and PPAP Capable.
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NCP431A, SC431A, NCP431B, NCP432B Series

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

NCP431BC NCP431BI NCP431BV
NCP432BC NCP432BI NCP432BV
Symbol Characteristic Min | Typ | Max Min | Typ | Max Min | Typ | Max [ Unit
Viet Reference Input Voltage \%
Vka = Veef, Ik = 1 MA
Ta=25°C 2.4875|2.500 [2.5125 |2.4875 |2.500 [2.5125 | 2.4875 |2.500 [ 2.5125
Ta = Tiow 10 Thign (Note 6) 2.4875 |2.500 | 2.5125 | 2.4775 | 2.500 [2.5125 | 2.4725 | 2.500 | 2.5125
AVierr | Reference Input Voltage Deviation Over Tem- - - - - 5.0 10 - 10 15 mV
perature Range (Figure 1, Notes 7, 8) - - - 1- - 15
Vka= Vret Ik = 1 mA
AV,et | Ratio of Change in Reference Input Voltage to mV/
AVak Change in Cathode to Anode Voltage \%
Ik =1 mA (Figure 2),
AVka = 10 V 10 Vief - -2.00| -3.1 - |-2.00] -3.1 - |-2.00] -3.1
AVga =36Vto 10V - |-1.28] -1.9 - [-1.28] -1.9 - [-1.28] -1.9
Iref Reference Input Current (Figure 2) nA
lk=1mA, R1 =220k, R2 = = - 81 190 - 81 190 - 81 190
Ta = -40°C to +125°C
Algsr | Reference Input Current Deviation Over Tem- nA
perature Range (Figure 2, Note 7, 8) - 22 55 - 22 55 - 22 55
lk=1mA,R1 =10k, R2=
Imin Minimum Cathode Current For Regulation - 40 80 - 40 80 - 40 80 uA
Vka = Vies (Figure 1)
loff Off-State Cathode Current (Figure 3) - 180 | 1000 - 180 | 1000 - 180 | 1000 | nA
Vka=36V, Vies =0V
|Zkal | Dynamic Impedance (Figure 1, Note 8) - 022 | 05 - 022 | 05 - 022 05 Q
Vka = Vref, Alk = 1.0 mA to 100 mA
f <1.0kHz

6. Tiow = -40°C for NCP431BI, NCP431BV, NCP432BI, NCP432BV
= 0°C for NCP431BC, NCP432BC
Thigh = 70°C for NCP431BC, NCP432BC
= 85°C for NCP431BI, NCP432BI
= 125°C for NCP431BV, NCP432BV
7. Guaranteed by design
8. The deviation parameter AV,¢fr is defined as the difference between the maximum and minimum values obtained over the full operating
ambient temperature range that applies.

Wres max _

DVygs = Vygg max
=Vgrmin
ATp=Tp - Ty
Vgt min |
m Ambient Temperature
The average temperature coefficient of the reference input voltage, Vref is defined as: ( AV ¢ ) 6
ppm V,of@25°C AV x 106
refoc AT N .
A ATA(Vref@25 C)
aVref can be positive or negative depending on whether Vref Min or Vref Max occurs at the lower ambient temperature.
Example: AV,efr = 17 mV and slope is positive
Vet = 2.5 V, ATa = 165°C (from -40°C to +125°C)
w2 0017 108 _ 412 ppm/°C
ref ~ 16525 '

9. The dynamic impedance Zka is defined as: (|Zxa| = (AVka/Alk). When the device is programmed with two external resistors, R1 and R2,
the total dynamic impedance of the circuit is defined as: |Zxa| = |Zkal (1 + (R1/R2))
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I, CATHODE CURRENT (mA)

NCP431A, SC431A, NCP431B, NCP432B Series
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Figure 3. Test Circuit for Va = Vyet Figure 4. Test Circuit for Vka > Vyet Figure 5. Test Circuit for lo¢
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AV(et, REFERENCE INPUT VOLTAGE (mV) Viet, REFERENCE INPUT VOLTAGE (mV)

|Zal, DYNAMIC IMPEDANCE (Q)

NCP431A, SC431A, NCP431B, NCP432B Series
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AvoL, OPEN LOOP VOLTAGE GAIN (dB)

VOLTAGE SWING (V)

NCP431A, SC431A, NCP431B, NCP432B Series

60 I I B 1 O 80
+—O Output
50 0 31 l‘x 230 |ﬁ 70
/4. 4
LA e - ~
40 \\‘ iis.zs : < 60 g N
\\ T 0 GND % /
N b L 500/
30 ®
\ |<_( 400r Vica = Vet
20 1 Ik = 1mA
N g 300k Ineut Ta=25C Via
10 N o
N 2 200 L'K
N o
N zZ
0 | Ik =100 uAto 10 mA 100+
Ta =25°C
-10 AT 1 N 0 LT
1000 10k 100k ™ tom 10 100 1000 10k
f, FREQUENCY (Hz) f, FREQUENCY (Hz)
Figure 15. Open-Loop Voltage Gain versus Figure 16. Spectral Noise Density
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NCP431A, SC431A, NCP431B, NCP432B Series
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Figure 20. Test Circuit For Curve A of Stability Figure 21. Test Circuit For Curve B And C of
Boundary Conditions Stability Boundary Conditions
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NCP431A, SC431A, NCP431B, NCP432B Series

TYPICAL APPLICATIONS
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Figure 22. Shunt Regulator Figure 23. High Current Shunt
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NCP431A, SC431A, NCP431B, NCP432B Series
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NCP431A, SC431A, NCP431B, NCP432B Series

APPLICATIONS INFORMATION

The NCP431/NCP432 is a programmable precision
reference which is used in a variety of ways. It serves as a
reference voltage in circuits where a non—standard reference
voltage is needed. Other uses include feedback control for
driving an optocoupler in power supplies, voltage monitor,
constant current source, constant current sink and series pass
regulator. In each of these applications, it is critical to
maintain stability of the device at various operating currents
and load capacitances. In some cases the circuit designer can
estimate the stabilization capacitance from the stability
boundary conditions curve provided in Figure 18. However,
these typical curves only provide stability information at
specific cathode voltages and at a specific load condition.
Additional information is needed to determine the
capacitance needed to optimize phase margin or allow for
process variation.

A simplified model of the NCP431/NCP432 is shown in
Figure 33. When tested for stability boundaries, the load
resistance is 150 Q. The model reference input consists of an
input transistor and a dc emitter resistance connected to the
device anode. A dependent current source, Gm, develops a
current whose amplitude is determined by the difference
between the 1.78 V internal reference voltage source and the
input transistor emitter voltage. A portion of Gm flows
through compensation capacitance, CP2. The voltage across
CP2 drives the output dependent current source, Go, which
is connected across the device cathode and anode.

Model component values are:

Vref=1.78 V

Gm = 0.3 + 2.7 exp (-1C/26 mA)

where IC is the device cathode current and Gm is in mhos
Go = 1.25 (Vcp2) umbhos.

Resistor and capacitor typical values are shown on the
model. Process tolerances are £20% for resistors, 10% for
capacitors, and +40% for transconductances.

An examination of the device model reveals the location
of circuit poles and zeroes:

1 _ 1

P1 = - — 7.96 kHz
27RgyCp; 27 - 1.0M - 20 pF

po__ 1 1 — 60 kHz
27Rp,Cpp 21 - 10M - 0.265 pF

z1 ! ! — 500 kHz

 271R,Cp, 2m- 15.9k - 20 pF
In addition, there is an external circuit pole defined by the
load:

1
2nR, C,

P

Also, the transfer dc voltage gain of the NCP431 is:
G = Gy RguGoR_

Example 1:
Ic=10 mA, Ry =230 Q,Cy = 0. Define the transfer gain.
The DC gain is:
G = GyRgyGoR, = (2.138)(1.0M)(1.25)(230)
= 615 = 56 dB
8.25k
8.25k + 15k
The resulting transfer function Bode plot is shown in
Figure 34. The asymptotic plot may be expressed as the
following equation:
(" + )
500 kHz

jf it
ek 2
8.0 kHz 60 kHz

The Bode plot shows a unity gain crossover frequency of
approximately 600 kHz. The phase margin, calculated from
the equation, would be 55.9°. This model matches the
Open—Loop Bode Plot of Figure 15. The total loop would
have a unity gain frequency of about 300 kHz with a phase
margin of about 44°.

Loop gain = G =218 = 47 dB

Av = 615
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NCP431A, SC431A, NCP431B, NCP432B Series
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Figure 33. Simplified NCP431/NCP432 Device Model

NCP431/NCP432 OPEN-LOOP VOLTAGE GAIN
VERSUS FREQUENCY

60

50 N

40

30

20 '
10

N

Av, OPEN-LOOP VOLTAGE GAIN (dB)

102 108 104

f, FREQUENCY (Hz)

101 108 106 107

Figure 34. Example 1 Circuit Open Loop Gain Plot

Example 2.

Ic =7.5 mA, Ry = 2.2 kQ, Cp = 0.01 uF. Cathode tied to
reference input pin. An examination of the data sheet
stability boundary curve (Figure 18) shows that this value of
load capacitance and cathode current is on the boundary.

Define the transfer gain.

The DC gain is:
G = GyRgyGoR, = (2.138)(1.0M)(1.25u)(230)
= 6389 = 76 dB

The resulting open loop Bode plot is shown in Figure 35.
The asymptotic plot may be expressed as the following

equation:
(1+
if if

(1+ ! )(1+ ! )(1+ ”)
8.0 kHz 60 kHz 7.2 kHz

Note that the transfer function now has an extra pole
formed by the load capacitance and load resistance.

if
500 kHz

615

Note that the crossover frequency in this case is about
250 kHz, having a phase margin of about —46°. Therefore,
instability of this circuit is likely.

NCP431/NCP432 OPEN-LOOP BODE PLOT WITH
LOAD CAP

80
)
= 60
= \
2 \
E 40
S \
3 \
= 20 \
S
i g \
-20 \
10! 102 108 104 108 108

f, FREQUENCY (Hz)
Figure 35. Example 2 Circuit Open Loop Gain Plot

With three poles, this system is unstable. The only hope
for stabilizing this circuit is to add a zero. However, that can
only be done by adding a series resistance to the output
capacitance, which will reduce its effectiveness as a noise
filter. Therefore, practically, in reference voltage
applications, the best solution appears to be to use a smaller
value of capacitance in low noise applications or a very large
value to provide noise filtering and a dominant pole rolloff
of the system.

The NCP431/NCP432 is often used as a regulator in
secondary side of a switch mode power supply (SMPS).

The benefit of this reference is high and stable gain under
low bias currents. Figure 36 shows dependence of the gain
(dynamic impedance) on the bias current. Value of

http://onsemi.com
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NCP431A, SC431A, NCP431B, NCP432B Series

minimum cathode current that is needed to assure stable gain
is 80 HA maximum.

'
\ Highgm area
[ 1> 75 uA
11 oEm= 4580V
i

I, Cathode Current (1)

Low gm area AL =40 v

20 1< 75 pa
Em = 0.2A/V

2.495 24951 2.4952 24953 24954 2.4955 24956

V. Reference Voltage (V)

Figure 36. Knee of Reference

Regulator with TL431 or other references in secondary
side of a SMPS needs bias resistor to increase cathode
current to reach high and stable gain (refer to Figure 37).
This bias resistor does not have to be used in regulator with
NCP431/NCP432 thanks to its low minimum cathode
current.

O Vour

Figure 37. SMPS Secondary Side and Feedback
Connection on Primary Side

The NCP431/NCP432 operates with very low leakage
and reference input current. Sum of these currents is lower
than 100 nA. Regulator with the NCP431/NCP432
minimizes parasitic power consumption.

The best way to achieve extremely low no-load
consumption in SMPS applications is to use
NCP431/NCP432 as regulator on the secondary side. The
consumption is reduced by minimum parasitic consumption
and very low bias current of NCP431/NCP432.
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NCP431A, SC431A, NCP431B, NCP432B Series

MARKING DIAGRAMS

4 \\
NCP43 SHAAERA [
TXXXX
431xx
XXX M=
YWW = IALYW .
u uu RERE LU
XX, XXX, Xxxx = Specific Device Code
A = Assembly Location
L = Wafer Lot
Y = Year
M = Date Code
W, WW = Work Week
L] = Pb-Free Package
(*Note: Microdot may be in either location)
ORDERING INFORMATION
Operating
Device Marking | Tolerance | Temperature Range Package Shipping’
NCP431ACDR2G AC 1% SOIC-8 2500 / Tape & Reel
(Pb-Free)
NCP431ACSNT1G VRF 1% SOT-23-3 3000 / Tape & Reel
(Pb-Free)
NCP431BCSNT1G VRJ 0.5% R R SOT-23-3 3000/ Tape & Reel
0°C to 70°C (Pb—Free)
NCP432BCSNT1G VRM 0.5% SOT-23-3 3000/ Tape & Reel
(Pb-Free)
NCP431ACLPRAG ACLP 1% TO-92 (TO-226) 2000 / Tape & Reel
(Pb-Free)
NCP431AIDR2G Al 1% SOIC-8 2500 / Tape & Reel
(Pb-Free)
NCP431AISNT1G VRG 1% SOT-23-3 3000 / Tape & Reel
(Pb-Free)
NCP431BISNT1G VRK 0.5% SOT-23-3 3000 / Tape & Reel
-40°C to 85°C (Pb—Free) / ape ee
NCP432BISNT1G VRN 0.5% SOT-23-3 3000 / Tape & Reel
(Pb-Free)
NCP431AILPRAG AILP 1% TO-92 (TO-226) 2000 / Tape & Reel
(Pb-Free)
NCP431AVDR2G AV 1% SOIC-8 2500 / Tape & Reel
(Pb-Free)
NCP431AVSNT1G / VRH 1% SOT-23-3 3000 / Tape & Reel
SC431AVSNT1G* (Pb-Free)
NCP431AVLPRAG AVLP 1% TO-92 (TO-226) 2000 / Tape & Reel
(Pb-Free)
-40°C to 125°C -
NCP431AVLPG AVLP 1% TO-92 (TO-226) 2000 Units / Bag
(Pb-Free)
NCP431BVSNT1G VRL 0.5% SOT-23-3 3000 / Tape & Reel
(Pb-Free)
NCP432BVSNT1G VRP 0.5% SOT-23-3 3000/ Tape & Reel
(Pb-Free)

tFor information on tape and reel specifications, including part orientation and tape sizes, please refer to our Tape and Reel Packaging

Specifications Brochure, BRD8011/D.

*SC Prefix for Automotive and Other Applications Requiring Unique Site and Control Change Requirements; AEC-Q100 Qualified and PPAP

Capable.

http://onsemi.com
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NCP431A, SC431A, NCP431B, NCP432B Series
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PACKAGE DIMENSIONS

TO-92 (TO-226)
CASE 29-11
ISSUE AN

NOTES:

STRAIGHT LEAD 1.

2.
3.

DIMENSIONING AND TOLERANCING PER ANSI
Y14.5M, 1982.

CONTROLLING DIMENSION: INCH.

CONTOUR OF PACKAGE BEYOND DIMENSION R
IS UNCONTROLLED.

. LEAD DIMENSION IS UNCONTROLLED IN P AND

BEYOND DIMENSION K MINIMUM.
INCHES MILLIMETERS
|DIM[ MIN [ MAX [ MIN [ MAX
A [ 0175 [ 0205 [ 445 | 520
B | 0170 | 0210 | 432 | 533
C [ 0125 [ 0165 | 318 [ 4.19
D | 0016 | 0.021 | 0.407 | 0533
D G | 0045 | 0055 [ 115 [ 1.39
H | 0095 | 0105 | 242 [ 266
J [ 0015 [ 0020 | 039 050
@ J K 050 | ---[1270 [ -—-
L0250 [ -] 63 [ ---
N [ 0080 | 0105 | 204 | 266
P| —— o100 -—- 254
SECTION X-X R 0415 | — | 293 | -—
VI ows [ -] 34 -

NOTES:
BENT LEAD 1.

RO
-

SECTION X-X

http://onsemi.com
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2.
3.

DIMENSIONING AND TOLERANCING PER
ASME Y14.5M, 1994,

CONTROLLING DIMENSION: MILLIMETERS.
CONTOUR OF PACKAGE BEYOND
DIMENSION R IS UNCONTROLLED.

. LEAD DIMENSION IS UNCONTROLLED IN P

AND BEYOND DIMENSION K MINIMUM.

MILLIMETERS
| DIM[ MIN | MAX
A | 445 | 520
B | 432 | 533
c| 318 | 419
D | 040 | 054
G | 240 | 280
J | 039 050
K| 1270 | -
N | 204 266
P | 150 | 400
R| 293 -—-
V] 34| ——




NCP431A, SC431A, NCP431B, NCP432B Series

PACKAGE DIMENSIONS

SOIC-8 NB
CASE 751-07
ISSUE AK

NOTES:
X 1. DIMENSIONING AND TOLERANCING PER
ANSI Y14.5M, 1982.
~— A—> . CONTROLLING DIMENSION: MILLIMETER.
—q—p— . DIMENSION A AND B DO NOT INCLUDE
HH B H MOLD PROTRUSION.
5

w N

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.

S [@] 0250010 @[ Y @]

<— @

¥ By

> G l< MILLIMETERS | INCHES

| DIM[ MIN | MAX | MIN | MAX

A | 480 | 500 |0.189 | 0.197

—C N x45° B | 380 [ 4.00 [0.150 [ 0.157

¥ SEATING C | 135 | 1.75 [ 0.053 | 0.069

PLANE D | 033 | 051 |0013 |0.020

-Z- + | | /— i G 1.27 BSC 0.050 BSC
= = H | 010 [ 0.25 | 0004 ] 0.010

) (] 0.10 (0.004) ( J | 019 | 025 [0.007 |0.010

H D M K | 040 | 1.27 [ 0.016 | 0.050
M 0°| 8°] o0°] 8°

N | 025 | 050 | 0.010 | 0.020

S | 580 | 6.20 | 0.228 | 0.244

|$[0250010® 2] YO[ XB|

SOLDERING FOOTPRINT*

10004

7.0 4.0

I

| .
0.275 | 0.155

I

I

bl
i

. mm
SCALE 6:1 (_inches)

*For additional information on our Pb-Free strategy and soldering
details, please download the ON Semiconductor Soldering and
Mounting Techniques Reference Manual, SOLDERRM/D.

http://onsemi.com
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NCP431A, SC431A, NCP431B, NCP432B Series

PACKAGE DIMENSIONS

SOT-23 (TO-236)

CASE 318-08
ISSUE AP
NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI Y14.5M, 1982.
D 2. CONTROLLING DIMENSION: INCH.
3. MAXIMUM LEAD THICKNESS INCLUDES LEAD FINISH
SEE VIEW C THICKNESS. MINIMUM LEAD THICKNESS IS THE MINIMUM
3[] \ — THICKNESS OF BASE MATERIAL.
4. DIMENSIONS D AND E DO NOT INGLUDE MOLD FLASH,
A | PROTRUSIONS, OR GATE BURRS.
E -~ Hg MILLIMETERS INCHES
v DIM[ MIN | NOM | MAX MIN | NOM | MAX
A | 089 | 100 | 1.11 0.035 | 0.040 | 0.044
. ) A1 | 001 006 | 010 | 0001 | 0002 | 0.004
T b | 037 | 044 | 050 | 0015 | 0018 | 0020
——I |<— b c | 009 | 013 | 018 | 0003 | 0005 | 0.007
e —» D | 280 | 290 | 304 | 0110 | 0.114 | 0.120
E | 120 | 130 | 140 | 0047 | 0051 | 0055
e | 178 | 190 | 204 | 0070 | 0075 | 0.081
L | 010 | 020 | 030 | 0004 | 0008 | 0012
2\ Li]| 035 | 054 | 069 | 0014 | 0.021 | 0.029
_L HE | 210 | 240 | 264 | 0083 | 0.094 | 0.104
Y 0 0° — 10° 0° — 10°
A1
SOLDERING FOOTPRINT*
0.95
— 0.95
0.95 0.037
0.037
T N
| | T
f f
2.0
0.079
0s i |
0.035 |
f SCALE 10:1 ( om )
inches
08 _ |
0.031

*For additional information on our Pb-Free strategy and soldering
details, please download the ON Semiconductor Soldering and
Mounting Techniques Reference Manual, SOLDERRM/D.
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KomnaHus ((3J'IeKTpO|_|J'|aCT» npeanaraeT 3akKn4vyeHmne onrocpoYHbIX OTHOLLIEHUN npu
NOoCTaBKaxX MMMNOPTHbIX 3NTEKTPOHHbIX KOMMOHEHTOB Ha B3aMMOBbLIFO4HbIX yCJ'IOBI/lFlX!

Hawwn npeumyuiectsa:

e OnepaTuBHbIE NOCTABKM LUMPOKOrO CMeKTpa 3NeKTPOHHbIX KOMMNOHEHTOB OTEYECTBEHHOIO U
MMMOPTHOrO NPON3BOACTBA HANPAMYO OT MPOM3BOAMTENEN U C KPYNMHENLLNX MUPOBbLIX
CKNaaos.;

MocTaBka 6onee 17-TM MUNIIMOHOB HAMMEHOBAHWUIN 3NEKTPOHHbLIX KOMMNOHEHTOB;

MocTaBka CNoXHbIX, AeULNTHBIX, MMOO CHATLIX C MPOM3BOACTBA NO3ULIUIA;

OnepaTtunBHbIE CPOKM NOCTABKM Nof 3aka3 (0T 5 pabounx gHewn);

OKcnpecc goctaska B Nnobyto Touky Poccuu;

TexHnyeckas nogaepkka npoekTa, NomMoLLlb B nogdope aHanoros, NocTaBka NPOTOTUMOB;

Cuctema MeHeXMeHTa KavyecTBa cepTuduumnposaHa no MexayHapogHomy ctaHgapTty 1ISO

9001;

o JlnueHausa ®CH Ha ocyulecTBneHne paboT ¢ NCNONb30BaHWEM CBEOEHUIN, COCTABAOLLINX
rocygapCTBEHHYIO TalHy;

o [locTaBka cneumnanmampoBaHHbIX KOMNoHeHToB (Xilinx, Altera, Analog Devices, Intersil,
Interpoint, Microsemi, Aeroflex, Peregrine, Syfer, Eurofarad, Texas Instrument, Miteq,
Cobham, E2V, MA-COM, Hittite, Mini-Circuits,General Dynamics v gp.);

MoMMMO 3TOro, O4HMM M3 HanpaBnNeHU koMnaHum «AnekTpollnacT» ABNseTca HanpaBneHne

«UcTouHmkn nutaHua». Mel npeanaraem Bam nomoub KoHCTpyKTOpCKOro otaena:

e [logGop onTuManeHOro peleHus, TexHn4eckoe 060CHOBaHME Npu BbIOOpPE KOMMOHEHTA;
Monbop aHanoros.;
KoHcynbTaumm no NpUMEHEHMIO KOMMOHEHTA;
MocTaBka 06pa3yoB M NPOTOTUMNOB;
TexHn4veckasn noaaepka npoekTa;
3awmTa OT CHATMSA KOMMOHEHTA C NPON3BOACTBA.

Kak c Hamu cBfizaTbCcA

TenedoH: 8 (812) 309 58 32 (MHOrokaHanbHbIN)
Pakc: 8 (812) 320-02-42

OnekTpoHHas nouTta: org@eplastl.ru

Aapec: 198099, r. Cankt-INeTepbypr, yn. KannHuHa,
Oom 2, kopnyc 4, nutepa A.
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