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ADJUSTABLE PRECISION SHUNT REGULATOR

Features

General Description

. Precision reference voltage
AP431:2.495V + 1%
AP431A:2.495V t 0.5%
Sink current capability: 200mA
Minimum cathode current for regulation: 300pA
Equivalent full-range temp coefficient: 30 ppm/°C
Fast turn-on response
Low dynamic output impedance: 0.2Q
Programmable output voltage to 36V
Low output noise
Packages: SOT23, SOT23R, SOT25, SC59 (W package
code), SC59 (R package code), SOP-8L and TO92-3L
e  SOT23, SOT23R, SOP-8L and SC59: Available in
“Green” Molding Compound (No Br, Sb) (Note 1)
. Lead Free Finish/RoHS Compliant for Lead Free and
“Green” Products (Note 2)

The AP431 and AP431A are 3-terminal adjustable precision
shunt regulators with guaranteed temperature stability over the
applicable extended commercial temperature range. The output
voltage may be set at any level greater than 2.495V (Vger) up to
36V merely by selecting two external resistors that act as a
voltage divider network. These devices have a typical output
impedance of 0.2Q. Active output circuitry provides very sharp
turn-on characteristics, making these devices excellent improved
replacements for Zener diodes in many applications.

The precise (+/-) 1% Reference voltage tolerance of the
AP431/AP431A make it possible in many applications to avoid
the use of a variable resistor, consequently saving cost and
eliminating drift and reliability problems associated with it.

Ordering Information

AP 431X XXX

Reference Voltage | | Package | | Lead-Free | | Packing

Tolerance: Blank: SOP-8L Lead Free -B  : Bulk

Blank : +/- 1% \ : TO92-3L G : Green (Note 1) -7/-13 : Taping

A 1 +/-0.5% SA : SOT23 -A  : Ammo Box (Note 3)
W : SC59
R . SC59
Q : SOT25

SR : SOT23R

@

@ @ @ @

@

@

Note: 1. SOT23, SOT23R are “Green” products only.
2. RoHS revision 13.2.2003. Glass and High Temperature Solder Exemptions Applied, see EU Directive Annex Notes 5 and 7.
. . 7" Tape and Reel 13" Tape and Reel Ammo Box
Device |Package | Packaging
(Note 4) Code (Note 5) |Quantit PG rilsey Quantit Pen” NilseEs Quantit e Rrilsey
Y| suffix Y1 suffix Y| suffix

AP431(A)SA SA SOT23 3g°g’eT:‘|pe NA NA NA NA

AP431(A)SR SR SOT23R sgogg;pe NA NA NA NA

AP431(A)Q Q SOT25 3(;0§rer;pe NA NA NA NA

3000/Tape
AP431(A)W W SC59 & Reel NA NA NA NA
3000/Tape

AP431(A)R R SC59 & Reel NA NA NA NA

AP431(A) SOP-8L NA 2200 Tape 13 NA NA

AP431(A)V V T0O92-3L NA NA NA 2000/Box -A
Notes: 3. Ammo Box is for TO92-3 Spread Lead.

4. Suffix “A” denotes AP431A device.
5. Pad layout as shown on Diodes Inc. suggested pad layout document AP02001, which can be found on our website at
http://www.diodes.com/datasheets/ap02001.pdf.
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Pin Assignment

Package Pin Configuration (Top View) Package Pin Configuration (Top View)
NC [1 ] CATHODE [T 1 REF
- ANODE ANODE 17 2 ANODE
S0T25 NC [2 ] SOP-8L — !
REF ANODE 17 3 ANODE
CATHODE [ 3| NC ] 4 NC
[ 3] REF
SC-59 3] REF
( Package ANODE [1 SOT23 ANODE [1
Code-W) |: E
2| CATHODE |
| 2] CATHODE
3] CATHODE
SC-59 | 3] CATHODE
( Package anope [T SOT23R ANODE [1]
Code-R)
2] REF | 2] REF
3 Cathode
T092-3L 2 Anode
1 REF
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Typical Application Circuit

Cin 7 Cout
)
1
)
R2

I
ﬁl

Vourt = (1+R1/R2)VREF
Precision Regulator

Block Diagram

REF (R)
o n —o
%)
S
o
VREF =
©
o
CJJ Anode (A)
Symbol
Cathode (C)
o
REF (R) OJ\
o
Anode (A)
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ADJUSTABLE PRECISION SHUNT REGULATOR

Absolute Maximum Ratings

Symbol Parameter Rating Unit
Vev Cathode Voltage +36 \Y,
lcc Continuous Cathode Current -10 to +250 mA
IRer Reference Input Current 10 mA
Top Operating Temperature -20 to +85 °C
Tst Storage Temperature -65 to +150 °C
SOT23(R) 250 mwW
o SOT25 250 mwW
Po PO"(",\?&Z'SSZ["%'O” SC59 400 mwW
SOP-8L 600 mwW
TO92-3L 780 mw
Note: 6. Ty, max =150°C
7. Ratings apply to ambient temperature at 25°C
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Electrical CharacteristiCS (Ta=25°C, V'= +5.0V, unless otherwise stated )

PARAMETER TEST CONDITIONS SYMBOL | MIN. | TYP. | MAX. | UNIT

Reference voliage = 10mA (Fig ) [APa31A Veer | plagp | 2495 | 5507 | V

Deviation of Reference input voltage over Via = VRrer, lka = 1QmA, Ve L 8.0 20 mv

temperature (Note 8) Ta = Full range (Fig.1) )

Ratio of the.change in Reference voltage to lea = 10mA (Fig. 2) Via = 10V ~Vger AVRer — -1.4 -2.0 | mV/V

the change in Cathode voltage KA g Via= 36V ~10V AVia — 1 2 | mvv

Reference input current R1 =10KQ,R2 = « |xa= 10mA (Fig. 2) Irer — 1.4 3.5 uA

Deviation of Reference input current over R1 = 10KQ,R2 = « [xa = 10mA

temperature Ta = Full range (Fig. 2) olrer _ 0.4 1.2 uA

Minimum Cathode current for regulation Via = Vrer (Fig.1) laguin — 0.19 0.5 mA

Off-state current VKA = 36V, VREF =0V (Flg 3) |KA(OFF) — 0.1 1.0 },lA
Via = Vrer Vka = Vrer

Dynamic output impedance (Note 9) Alga = 0.1mA ~ 15mA |Zkal — 0.2 0.5 Q
Frequency < 1KHz (Fig.1)

VMAX - ——— — — —— —

VDEV = VMAX - VMIN

VMIN

Ti T2

Temperature

Note: 8. Deviation of reference input voltage, Vpey, is defined as the maximum variation of the reference over the full temperature
range. The average temperature coefficient of the reference input voltage aVger is defined as:

v V(DzEfvsoc:))'106 m
bVREF‘: REFT _T .............................................. (pp/c: )
2 1

Where:
T2 — T1 = full temperature change.
aVrer €an be positive or negative depending on whether the slope is positive or negative.

Note: 9. The dynamic output impedance, Rz, is defined as:

AV
Z — KA
2l =50

When the device is programmed with two external resistors R1 and R2 (see Figure 2.), the dynamic output impedance of the overall
circuit, is defined as:

1 AV R1
‘ZKA‘:EQ:IZKA| (1+@)
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ADJUSTABLE PRECISION SHUNT REGULATOR

Test Circuits

VREF

Note:Vka=VREF(1+R1/R2)+IREFXR1

Fig 1. Test Circuit for V,.,= V,

REF

Fig 2. Test Circuit for V., > V.o

Fig 3. Test Circuit for Off-State Current
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ADJUSTABLE PRECISION SHUNT REGULATOR

Typical Performance Characteristics

Cathode Current vs Cathode Voltage
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Cathode Current (uA) vs Cathode Voltage
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ADJUSTABLE PRECISION SHUNT REGULATOR

Typical Performance Characteristics

( Continued )

Small-Signal Voltage Amplification vs Frequency
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ADJUSTABLE PRECISION SHUNT REGULATOR

Typical Performance Characteristics

( Continued )

Input and Output Voltage-V

tThe areas under the curves represent conditions that may cause the
device to oscillate. For curves B, C, and D, R2 and V+ were adjusted
to establish the initial V., and I, conditions with C =0.V,,;; and

Ika-Cathode Current-mA

Pulse Response

T,=25°C Input
Output
N\,
-1 0 1 2 3 5 6 7
t-Time-uS
STABILITY BOUNDARY CONDITIONST
100 T T TT TT
A VKA= Vref TA=25°C
90 B V=5V
0 o vtsy
k=15 B Stable
70 +
60
Stable
50 A
40 |
30
20 - /\
10 /
/R A\
. /A N
0.001 0.01 0.1 1 10

C,-Load Capacitance-pF

C, were then adjusted to determine the ranges of stability.
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Generator
f=100kHz

50Q

[
|||—0

GND

Test Circuit for Pulse Response
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Test Circuit for Curve B, C, and D
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ADJUSTABLE PRECISION SHUNT REGULATOR

Application Examples

VIN
Rer  lour
—
R }; Vin0—4 —0
(6] +
N
OFF
DeIay=RCx|n(_—V‘L) lour = Vrer / RCL
LED on when Low Limit<V, <High Limit VIN -VREF out REF
Low Limit Vg, (1+R1B/R2B)
High Limit = Vper (1+R1A/R2A)
Fig. 4 Voltage Fig. 5 Delay Fig. 6 Current Limiter or Current
Monitor Timer Source
VIN IOUT
Vin Vour Vin
i R
1
R
Rs 2
+ a2 a2
lour =T/REF /Rs Vour = (1+R1/R2) X Vrer LimT & (1 +R1/R2) X Vrer
Fig. 7 Constant-Current Fig. 8 Higher-Current Shunt .
Sink Regulator Fig. 9 Crow Bar
VIN g
R1A R1B
Output ON when
1+ Low Limit <ViN < High Limit
R2A R2B
O—0 na e’
Low Limit & Vger (1 + R1B/R2B) +Vge
High Limit & Vger (1 + R1A/R2A)
Fig.10 Over-Voltage / Under-Voltage Protection Circuit
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Marking Information

(1) SOT23(R)/SOT25/SC59

(Top View)

Y : Year
XY M X M : Month (A~L)

Marking Code <—— X:L :Lead Free
G : Green

SOT23(R)/SOT25/SC59

(2) SOP-8L

(Top view)
6] [1 [] [
i —> Accuracy
Logo«e—— ), Blank: 2.495+1%
Part Number «—/—AP431 X A: 2.495+0.5%

YY WW X ——» L : Lead-Free Package
G : Green
WW : Nth week

o
m u u m YY : Year

SOP-8L

(3) TO92-3L

(Top View)
—» L :Lead Free

Y :Year

Accuracy <17 AP431 -

ook 23se vt [ oo [  e
A:2495+05% L — A

TO92-3L
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Marking Code Table

Device Package (Note 10) Marking Code Date Code
AP431SA SOT23 D1 YM
AP431ASA SOT23 D2 YM
AP431SR SOT23R D5 YM
AP431ASR SOT23R D6 YM
AP431Q SOT25 A2 YM
AP431AQ SOT25 A3 YM
AP431W SC59 A6 YM
AP431AW SC59 A7 YM
AP431R SC59 A8 YM
AP431AR SC59 A9 YM

Note: 10. For Packaging Details, go to our website at http:/www.diodes.com/datasheets/ap02007.pdf.
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ADJUSTABLE PRECISION SHUNT REGULATOR

Package Information

( All Dimensions in mm )

(1) SOT25
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TOPVIEW |[§< 270/3.00
B2 Typ280
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2.90/3.10
b— Typ3.00 —1
= H
Typ 1.10
_
by
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Typ 0.05

Typ Typ  0.35/0.55
0.85 055 Typ 040

(3) SOT23(R)

0.45/0.60

0.37/0.51

TOP VIEW

LO.SQ
1.03
<-1.80/2.00

fe——2803.00—___
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010 0.45/0.61

0.10/0.20 Typ 0.15
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(2) SC59
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— |
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-
100/ T o1 A
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"__’_ R
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0.95 0.35/0.55
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8
| + I s5.906.10
Typ 6.00
(o)
1 4
JT
0.30/0.50
o0 Typ 040 3.80/3.90 _
[~ Typ385 | 0.60/0.70
035+ | Typ 0.65
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[ Typ 145 o s T
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AP431/AP431A

ADJUSTABLE PRECISION SHUNT REGULATOR

Package Information

( Continued ) ( All Dimensions in mm )

(5) TO92-3L for Ammo pack

President of Diodes Incorporated.
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IMPORTANT NOTICE

Diodes Incorporated and its subsidiaries reserve the right to make modifications, enhancements, improvements, corrections or other changes without further
notice to any product herein. Diodes Incorporated does not assume any liability arising out of the application or use of any product described herein; neither
does it convey any license under its patent rights, nor the rights of others. The user of products in such applications shall assume all risks of such use and will
agreeto hold Diodes Incorporated and all the companies whose products are represented on our website, harmless against all damages.

Diodes Incorporated products are not authorized for use as critical componentsin life support devices or systems without the expressed written approval of the
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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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