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NC - No internal connection
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NC - No internal connection

TL432, TL432A, TL432B . .. DBZ (SOT-23-3) PACKAGE
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7.1 AR KR
[ S COBh IR PP (RIS Gk 72 D))

B/ME  EKfE BAT
Vka H—REER 37 \Yj
Ika WHGE T — N R i -100 150 mA
Iiref HUEA ) B -0.05 10 mA
T, B {EIRFOOBE A TR IR i A 150 °C
Tstg {RAFIR EEHPH -65 150 °C
(1) HRATERE LEDAN AN SIS 7S A AR RAET D PTRERE S DY ET . JAULARL ADIE DA TORE
T, MR K ERICB W T, Faikzo T — 57/~M7T%EH§JJ1’E7KH-J Lréﬂf_fﬁ&*ﬁzéfmmb\73%&%5%{4-@6 AREFPIELENET DD
LEBFIRTHOT ;tz%;v)it“/uo st i R ERS OREN BRI &, T A ADOEEMICE B 5 X D REERHVET,
(2)  TRTOBEMEIL, FRZEER 0RO RY, ANODE & L L1,
7.2 ESD &A%
& HAL
AREF L (HBM)., ANSI/ESDA/JEDEC JS-001 #EHLE A1 +2000
V(Esp) B CE - \Y
F A ABEET )L (CDM), JEDEC 4% JESD22-C101 #EHL (2) +1000
(1) JEDEC ®OFF =k JEP155 (Ti, 500V HBM ThiUT N7 ESD BB 7 b A TR AR BE NI RE Th A LEHEN TOVET, BT
ARFPHE AL T, HBM @ ESD MiHEA 500V il Tb Sl iTRE T4,
(2) JEDEC OFF =k JEP157 (Ti3, 250V CDM ThiuT EHER7: ESD B mb A TR RSN TR ThH L LMHMSN TVET, LH
22T E A LAE, CDM @ ESD THEA 250V i T flE al T,
7.3 BICRIT 5158
TL43xx
BT A () P | Pw | D | Ps bck | pBv | pBZ | P | PK | mfi
8 6 55 3
EEERIND R ~D o
ReJa o % s 85 149 97 95 259 206 206 140 52 C/IW
ARABT—A (L .
ReJCitop) ) DB 57 65 39 46 87 131 76 55 9 CIW

M

TERFS LUHT LW BGEAT L HE DGR DUV TIE, TIC Sy — P OBGHIEEHE )Y 7V r— 2 a - AR — (SPRA9S3) 2 L T7ZE W

7.4 HEZENMESRMY
(O 31
B/AME O RKE|  BAL
Vka 71 —REIE Vet 36 v
Ika el — R E i #a B 1 100 mA
TL43xxC 0 70
Ta BRI PR TL43xx| -40 85 °C
TL43xxQ -40 125

(1)

BRIEEEINT TJ (max)~ eJA\ Ta OBEEERVET, R REEE L, FESND A HIEE ORI, Pp = (TJ(max) - TA)/GJA <7,
#set e KERE Ty = 150°CTOENMEIL, (BRI EE 5 2 D REMENHV £,
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7.5 EKHE. TL431C. TL432C
HESBBEL RPN, Ta = 25°C (FHZZLROZRD)

o= - - B RE BK v
INTA—L TR TR
Vief FLUETEE 8-1 %MW Vka = Vres Ika = 10mA 2440 2495 2550 mvV
SOT23-3 5L TL432
IR EFEPRIC DT D HE | N — 6 16 mV
Vl(dev) iﬁ%}j&@fﬁ%“) 8-1 %M Vka = Vies Ika = 10mA TR
FOMDT SA A 4 25 mV
R ASE AV = 10V -V, 14 27| mvv
fveet | FRIEEDISHT Vg g2 250 |la=10mA A ref
Ka | DAEEEEEBOH R AVga = 36V - 10V 1 2] mVV
Iref FHE N ST E 8-2 # & lka = 10mA, R1 =10kQ, R2 =« 2 4 pA
AR BERGIR I 51T B v
A X| 8- 2R = = = o0
li(dev) I ERORED 8-2 %R Ika = 10mA, R1 = 10kQ, R2 04 12 pA
L2l —ardizHn | N —
hmin %/J;Y~F"%%ﬁ k81 & Via = Vrer 04 ! mA
lof F7PHReD T — N Ei 8-3 # & Via = 36V, Vs = 0 0.1 1 pA
BAFIvTAoE—H | . Vka = Vrer. f = 1kHz,
Z % 8-1 %5 . .
Zaal | 2 81 % lka = TMA~100mA 02 05 o

(1) 78/ T A—H Vl(dev) B Il(dev) X, BRI O 2RI W TRLND, Ik KMEL I/ IMEEDZETERINET, Vl(dev) DFEA, BLO
SEENRELRE L DBIFRIZ DWW T, TRIEREBIZS L TIZEN,

(2) FAFIVT AL —FURIL, |Zkpl = AVKalDlkp TERSIVET, |Zeal DFEM, LT Vg LOBIRIZOWTIL, XA F Iy T A —F
AV EBRLTLIES Y,
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7.6 ESH9EE, TL4311, TL432I
HESBBEL RPN, Ta = 25°C (FHZZLROZRD)

= - = B KRR EX 3y
N — A A
Vet FLUETEE 8-1 %MW Vka = Vres Ika = 10mA 2440 2495 2550 mvV
SOT23-3 5L TL432
IR 5 | . NN 14 34 mvV
Vl(dev) iﬁ%i&@fﬁ%“) 8-1 %M Vka = Vies Ika = 10mA TR
FDMDT IIAA 5 50 mV
SRR S AVga = 10V -V, 14 27| mVNv
Evrerl | FITERIIHT 6.0 250 |la = 10mA A ref
AVka | DIEEEEEBOL R AVia = 36V - 10V 1 2| mvnv
Iref FUEASER 8-2 B Ika = 10MA, R1 = 10kQ. R2 = « 2 4 pA
SRR I HHLE | - - - e
li(dev) I ERORED 8-2 =B Ixa = 10mA, R1=10kQ. R2 = 08 25 pA
LXal—arDizhbd N
. v Q. S8 = .
limin B NhY — K& [ 8-1 2 Via = Vref 0.4 1 mA
lof F7RRED T — R B 8-3 # & Via = 36V, Vs = 0 0.1 1 pA
BEAF I T AL E—F . N Vka = Vref\ f < 1kHz,
1Zkal | 22) 4 8-1 &2 ff lon = 1A~ 100mA 02 05 Q

(1) 78/ T A—H Vl(dev) B Il(dev) X, BRI O 2RI W TRLND, Ik KMEL I/ IMEEDZETERINET, Vl(dev) DFEA, BLO
SEENRELRE L DBIFRIZ DWW T, TRIEREBIZS L TIZEN,

(2) FAFIVT AL —FURIL, |Zkpl = AVKalDlkp TERSIVET, |Zeal DFEM, LT Vg LOBIRIZOWTIL, XA F Iy T A —F
AV EBRLTLIES Y,
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7.7 EKHEME. TL431Q. TL432Q
HESBBEL RPN, Ta = 25°C (FHZZLROZRD)

o= - - B KRR EX 30
INTA—L TR TR
Vet FLUETEE 8-1 2% Vka = Vres Ika = 10mA 2440 2495 2550 mvV
RIREER DI | X
Vl(dev) ;;j%%@{ﬁ?“)é e 8-1 =& Vka = Viefs Ika = 10mA 14 34 mV
Ve NEEATIR AVia = 10V -V, 14 27| mVNv
AVt ! 77/\\ Ej@ik@]k)(l‘?ﬁ 8-2 Z B la = 10MA KA ref
AVka | DIEEEEEB O R AVia =36V - 10V -1 2| mvnNv
Iref TN T BT 8-2 B Ixa = 10mA, R1 = 10kQ, R2 = = 2 4 pA
/\:lglau_ e 4 o) HE
li(dev) f}%;%%%g%égﬁ 8-2 B Ixa = 10mA, R1 = 10kQ, R2 = = 08 25 pA
L¥ 2l —arDizHo
. ¥ - B =
|m|n %/J\jaY~l\%(m 8-1 % 2458 VKA Vref 0.4 1 mA
loff FTRIEO Y — & | 8-3 5 Via =36V, Vs =0 0.1 1 pA
HAFIvT e AE—H 2 | ) Vka = Vier. f £ 1kHz,
Z x| 8-1 %% ) )
1Zkal | Z2) I 8-1% ln = 1MA~100mA 02 05 Q

(1) AR/ ST A4 Vygey) BET lygey) 1. EHIRERIAD IV TRLNS, BRI MEEDETERSNET, Vigey DM, BLT
AR RO BRI OV T, DRERE 2 BB TS,

(2) FATIVIAVE—F AL, |Zkal = AVka/Alka TEHRSHET, |Zkal DL B Via EOBIRIZOWTIE, [H AT 3w A E—F
2 BTSN,
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7.8 ESMEE. TL431AC. TL432AC
HESBBEL RPN, Ta = 25°C (FHZZLROZRD)

o= - - B KRR EX o
N = A A
Vet FLAEB T 8-1 %% R Vika = Vrer lka = 10mA 2470 2495 2520 mv
SOT23-3 3L TL432
BRI b D Y | N NN 6 16 mvV
Vl(dev) iﬁ%i&@fﬁ%“) 8-1 %gﬁg VKA = Vref\ IKA =10mA 7—/\/|)x
FDMDT IIAA 4 25 mV
VR TR AVga = 10V -V, 1.4 -2.7 mV/V
Evrerl | FITERIIHT 6.0 250 |la = 10mA A ref
AVka | DIEEEEEBOL R AVia = 36V - 10V 1 2| mvnv
Iref EHENS BT 8-2 &M lka = 10mA, R1 = 10kQ, R2 = « 2 4 A
AIRERAICRITHENE | - _ _ —w
li(dev) I AR ORED 8-2 %R Ika = 10mA. R1 = 10kQ. R2 = 08 1.2 pA
LXal—arDizhbd N
. ¥ 8- A = . )
limin B NhY — K& [ 8-1 2 Via = Vref 04 0.6 mA
lof F7RRED T — R B 8-3 # & Via = 36V, Vs = 0 01 05 pA
BEAF I T AL E—F . N Vka = Vref\ f < 1kHz,
% 8-1 & . .
1Zkal | 22) 4 8-1 &2 ff lon = 1A~ 100mA 02 05 Q

(1) 78/ T A—H Vl(dev) B Il(dev) X, BRI O 2RI W TRLND, Ik KMEL I/ IMEEDZETERINET, Vl(dev) DFEA, BLO
SEENRELRE L DBIFRIZ DWW T, TRIEREBIZS L TIZEN,

(2) FAFIVT AL —FURIL, |Zkpl = AVKalDlkp TERSIVET, |Zeal DFEM, LT Vg LOBIRIZOWTIL, XA F Iy T A —F
AV EBRLTLIES Y,
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7.9 EXHIEE. TL431AI. TL432Al
HESBBEL RPN, Ta = 25°C (FHZZLROZRD)

o= - - B RE BER o
INTA—L TA TR
Vref FLAEB T 8-1 &M Vika = Vrer lka = 10mA 2470 2495 2520 mv
SOT23-3 3L TL432
SRR o | . — q 14 34 mv
Vl(dev) iﬁ%}j&@fﬁ%“) 8-1 %M Vka = Vies Ika = 10mA TR
FDMDT IIAA 5 50 mV
VR TR AVka = 10V -V, 1.4 -2.7 mV/V
fveet | FRIEEDISHT Vg g2 250 |la=10mA A ref
Ka | DAEEEEEBOH R AVga = 36V - 10V 1 2] mVV
Iref EHENS BT 8-2 &M lka = 10mA, R1 = 10kQ, R2 = « 2 4 A
AR ERIEIC R AL UE
N B - 2R = = = o
e | 3 o e 8-2 x &M Ika = 10mA, R1 = 10kQ, R2 08 25 A
I LRl A DROD g1 4 BB | Via=V 04 07| mA
min BN —RE i KA ref . .
lofe FARBED T —REIR 8-3 x& Vka =36V, V=0 01 05 MA
BEAF I T AL E—F . N Vka = Vref\ f < 1kHz,
Z % 8-1 %5 . )
1Zkal | Z2) I 8-1% lon = 1A~ 100mA 02 05 Q

(1) 78/ T A—H Vl(dev) B Il(dev) X, BRI O 2RI W TRLND, Ik KMEL I/ IMEEDZETERINET, Vl(dev) DFEA, BLO
SEENRELRE L DBIFRIZ DWW T, TRIEREBIZS L TIZEN,

(2) FAFIVT AL —FURIL, |Zkpl = AVKalDlkp TERSIVET, |Zeal DFEM, LT Vg LOBIRIZOWTIL, XA F Iy T A —F
AV EBRLTLIES Y,
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7.10 |EAYESE. TL431AQ. TL432AQ
HESBBEL RPN, Ta = 25°C (FHZZLROZRD)

o= - - B RE BER e
&= A 73
Vref HAEEIE 8-1 &M Vika = Vrer. Ika = 10mA 2470 2495 2520 mv
SRR DT p I | A
Vl(dev) ;%%Eﬁfﬁg(ﬂ e 8-1 =& Vka = Viefs Ika = 10mA 14 34 mV
VR EASETk AVia = 10V - V 14 27 mvv
AVt ! 77/\\ Ej@ik@]k)(l‘?ﬁ 8-2 Z B la = 10MA KA ref
AVin | DIHERERBOHLE AVia = 36V - 10V 4 2] mvv
Iref TN T BT 8-2 B Ixa = 10mA, R1 = 10kQ, R2 = = 2 4 pA
ANVE REAS ) U
li(dev) i%%;%%{%g%égg 8-2 %R Ika = 10mA, R1 = 10kQ, R2 = « 08 25 pA
LXal—arDizhd
h ¥ 8- 2R = . .
|m|n %/J\jaY~l\%(m 8-1 % 2458 VKA Vref 0.4 0.7 mA
loft F7RRED Y —EW | X 8-3 25 Vika = 36V, Ve =0 01 05 pA
HAFIvT A —H = a. S Vka = Vier. f £ 1kHz, 02 05 0
|Zkal 2(2) 8-1 %1 lea = TMA~100mA . .

(1) AR/ ST A4 Vygey) BET lygey) 1. EHIRERIAD IV TRLNS, BRI MEEDETERSNET, Vigey DM, BLT
AR RO BRI OV T, DRERE 2 BB TS,

(2) FATIVIAVE—F AL, |Zkal = AVka/Alka TEHRSHET, |Zkal DL B Via EOBIRIZOWTIE, [H AT 3w A E—F
2 BTSN,
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7.1 ESHEE. TL431BC. TL432BC
HESBBEL RPN, Ta = 25°C (FHZZLROZRD)

o= - - B R&E B —
INTA—L TR TR
Vet FLUETEE 8-1 2% Vka = Vres Ika = 10mA 2483 2495 2507 mvV
R FEERER 7= AR YE | .
Vitgev) ;;é;ﬂgﬁ?mé 81228 |Vka= Vier. lea = 10mA 6 16| mv
Ve NETATICL AVga = 10V - V 14 27 mvv
AVt ! 77/\\ Ej@ik@]k)(l‘?ﬁ 8-2 Z B la = 10MA KA ref
AVka | HEHEEEABOLH AVia = 36V - 10V 4 2] mwv
Iref TN T BT 8-2 B Ixa = 10mA, R1 = 10kQ, R2 = = 2 4 pA
ABEEESTRIC 3 Wi
li(dev) i%%;%{%igé%% 8-2 %R Ika = 10mA, R1 = 10kQ, R2 = « 08 1.2 A
L¥ 2l —arDizHo
. 3 - SR =
|m|n %/J\jaY~l\%(m 8-1 % 2458 VKA Vref 0.4 0.6 mA
loft A7IRFEDH Y —NEHR | K 8-3 4B Vika = 36V, Vg =0 01 05 HA
BAFIvT A E—F | g Via = Vit f < 1kHz,
Z X 8-1 Z % . .
1Zkal | Z02) B 8-1 % lon = 1A~ 100mA 02 05 Q

(1) AR/ ST A4 Vygey) BET lygey) 1. EHIRERIAD IV TRLNS, BRI MEEDETERSNET, Vigey DM, BLT
AR RO BRI OV T, DRERE 2 BB TS,

(2) FATIVIAVE—F AL, |Zkal = AVka/Alka TEHRSHET, |Zkal DL B Via EOBIRIZOWTIE, [H AT 3w A E—F
2 BTSN,
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7.12 ESA941E. TL431BI, TL432BI
HESBBEL RPN, Ta = 25°C (FHZZLROZRD)

o= - - B RE BK o
&= A A
Vet FEHEE T 8-1 &R Via = Viers lIka = 10mA 2483 2495 2507 mV
LRI DB YE | R
Vl(dev) ;%%Eﬁfﬁg(ﬂ e 8-1 =& Vka = Viefs Ika = 10mA 14 34 mV
SRR AVga = 10V -V, 14 27| mVvNV
AVt ! 77/\\ Ej@ik@]k)(l‘?ﬁ 8-2 Z B la = 10MA KA ref
AVin | DIHERERBOHLE AVia = 36V - 10V 4 2] mvv
Iref TN T BT 8-2 B Ixa = 10mA, R1 = 10kQ, R2 = = 2 4 pA
ISNVHE HEAE B U
li(dev) i‘j‘j’%ﬁ%’%;%ég% 8-2 % Ika = 10mA, R1 = 10kQ, R2 = 08 25 pA
LXal—arDizhd
h ¥ 8- 2R = . .
|m|n %/J\jaY~l\%(m 8-1 % 2458 VKA Vref 0.4 0.7 mA
loff F7IREED D — B |1X8-3 5 Vika = 36V, Vi =0 01 05 pA
HAF Iy Afoe—F o ] S Vka = Vref\ f £ 1kHz, 0.2 05 Q
|Zkal 2(2) 8-1 %1 lea = TMA~100mA . .

(1) AR/ ST A4 Vygey) BET lygey) 1. EHIRERIAD IV TRLNS, BRI MEEDETERSNET, Vigey DM, BLT
AR RO BRI OV T, DRERE 2 BB TS,

(2) FATIVIAVE—F AL, |Zkal = AVka/Alka TEHRSHET, |Zkal DL B Via EOBIRIZOWTIE, [H AT 3w A E—F
2 BTSN,
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7.13 ERAV4ESE. TL431BQ. TL432BQ
HESBBEL RPN, Ta = 25°C (FHZZLROZRD)

o= - - B RE BK v/
INTA—L TR TR
Vet FLUETEE 8-1 2% Vka = Vres Ika = 10mA 2483 2495 2507 mvV
SRR IO IEYE | .
Vi(dev) ;%%EQ{EQW%) " 8-1 2% Vka = Vref. Ika = 10mA 14 34 mvV
e REEAET AVga = 10V - V 14 27 mvv
AVt ! 77/\\ Ej@ik@]k)(l‘?ﬁ 8-2 Z B la = 10MA KA ref
AVka | HEHEEEABOLH AVia = 36V - 10V 4 2] mwv
Iref TN T BT 8-2 B Ixa = 10mA, R1 = 10kQ, R2 = = 2 4 pA
ABEEESTRIC 3 Wi
li(dev) i;@g;@%ﬁf?gﬁ 8-2 LM Ika = 10mA, R1 = 10kQ, R2 = « 08 25 pA
L¥ 2l —arDizHo
. 3 - SR =
|m|n %/J\jaY~l\%(m 8-1 % 2458 VKA Vref 0.4 0.7 mA
loft A7IRFEDH Y —NEHR | K 8-3 4B Vika = 36V, Vi =0 01 05 pA
BAFIvT A E—F | g Via = Vit f < 1kHz,
z X 8-1 %5 . .
1Zkal | Z02) B 8-1 % lon = 1A~ 100mA 02 05 Q

(1) AR/ ST A4 Vygey) BET lygey) 1. EHIRERIAD IV TRLNS, BRI MEEDETERSNET, Vigey DM, BLT
AR RO BRI OV T, DRERE 2 BB TS,

(2) FATIVIAVE—F AL, |Zkal = AVka/Alka TEHRSHET, |Zkal DL B Via EOBIRIZOWTIE, [H AT 3w A E—F
2 BTSN,
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7.14 KR5S

EHRRF RS LOMKIRFRF O 7 — 213, T A ADOHELEE NS B ARG OB ERAR AN TO RS ET,

2600 T T
Vika = Vref
2580 Ixa =10 mA
2560 Vyef = 2550 mV
> —
£ //
o 2540
8 ,/
S 2520
8 2500 Vyef = 2495 mV
(3]
5 [
T 2480
o Y
1
5 2460
= Vyef = 2440 mV
2440 ref = mv.
~
2420 ~
2400
-75 -50 25 0 25 50 75 100 125

Ta — Free-Air Temperature - °C

7-1. BERE L AATMEE L DOBF

T T
R1=10kQ
R2 =0
Ika =10 mA
4
<
3
|
k=
2 3
3
O
@ ~
o \
5 ~
(9]
EJ \\
] \\
®
- 1

0
=75 -50 -25 0 25 50 75 100 125
Ta — Free-Air Temperature - °C

B 7-2. B¥EER L HHK[FRE & OBR

150 T
VKA = Vref
125 Tp=25°C

100

75

50

oS4
o
/

2 -1 0 1 2 3
Vka — Cathode Voltage - V

7-3. h—RERENY — RBEL DR

Ika — Cathode Current - mA

800 T
VKA = Vref
Tp = 25°C
600
Imin
400

/
Lf

-200
-1 0 1 2 3
Vka — Cathode Voltage - V

7-4. hJ— REREHY — FEBEL DR

Iga — Cathode Current = pA

25 T T
Via = 36V
Vret =0
3 2
1
<
4
3 15
(0]
el
o
=
8 /
s 1
k)
@
=
o
! 0.5
=
o
16 /

0
-75 -50 -25 O 25 50 75 100 125

Ta — Free-Air Temperature — °C

%

7-5. A 7IREDHY — REREBHTRBEL DB R 7-6. hY — FEEZEEICHT S EEEELEEHOLEFE

-0.85 I
N Vka =3V 1036V

-0.95 \
N

N

/

N

AV, g | AVp = MYV
A
o

/

™N

-1.35

16

-1.45
-75 -50 -25 0 25 50 75 100 125

Ta — Free-Air Temperature - °C

& BHASTRE L DB
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260 i

Io=10 mA
240 |- Ta = 25°C
220

200 \
180 \
160

140 \\

120

Vp, — Equivalent Input Noise V oltage — nV/ A Hz

100
10 100 1k 10k 100 k

f - Frequency — Hz

7-7. AN/ A XEBE L BiRB L DOBIR

6
> 5
| 4 l |
S 3
S 2 l [
>
2 1 H—
o
Z o B |
=3
o
£ 4
5
5 ? ] 1y L
3
I -4 f=0.1t0 10 Hz
= 5| ka=10mA
Tp=25°C
6 L

0 1 2 3 4 5 6 7 8 9 10
t-Time-s

7-8. 10 WETOFMHASN/ 1 X8

191V

1kQ

500 pF 910 Q
2000 uF
E Vee F Vee
TL431 b
TLE2027 (

N Av =10 VimV

* > } ) +\{E2027 22 pF To

‘/ 16 kQ 16 kQ -7 K Oscilloscope

e
= 160 kQ 14F 33 kO
0.1 uF Ay=2VIV =
T 1 33kQ
Vee Vee
E7-9.10 WRITOEMAH/ A XEEDT X A
60 HIHH71\ HA\H Ika =10 mA
% _—-\.‘\\\ T}-<AA:_25[?’£n TA =25°C
150 I
% " \\ Output
£ | IkA
% 30 15 kQ 2320
5
2
g N 9 uF i
2 20 \ .
g N\
v \ 8.25 kQ B
> .
<
. N\
1k 10k 100 k 1M 10M GND
f - Frequency - Hz
7-10. IMESBEIBIEE & BB & DORR _
7-11. EEBIEOT X MEIE

16

BHEHZBTT 57— o2 (DB R BRI &) 255
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100 ==

E Ika =10 mA

O Ta=25°
o [ Ta=25C
1
@
o
=
g 10 ==
Q
E
(o
o
g
2
(<}
ko]
o
1 1
Z 7
< 7
X
N

/
A/
0.1
1k 10k 100 k 1™ 10M

f - Frequency - Hz

1kQ

Output

ilKA

GND

K713. Y77 LR - A VE—= 2 RDT A FEIKE

wUT, ZEBEREE R ELET,

7-16. TL431 8L TLA31A T/NL RDRFEEMELE

&M (S0OT23-3, SC-70, BLU QBEFNAR%
<)

712 U277V R -AVE—S L REAREED
1 fE
6 1 ‘ ‘ 220Q
Ta=25C e Output
Input
5
> Pulse T
g 4 Generator 50Q
° f=100 kHz
>
3 3
5 Output
o)
g ) / GND
1 7-15. XIVRIEEDT R ~EIRE
0
-4 0 1 2 3 4 5 & 7
t - Time - ps
B 7-14. NIV RIEE
100 A‘VK‘A!Hr‘;,‘f HTA\=\25\°\CHH _ 150 Q
90 BVka=5V
CVka=10V IKA
80| D Vka =15 Vg i' .
< B 1
T 70 ==<CL Z VBATT
L Stable A -
@ 60
§ Stable E
50 ‘ °
3 A 1
£ \ =
r“) 30 / / TEST CIRCUIT FOR CURVE A
£ D
20 < _
10 ‘L'KA
0 A NN R1=10kQ 150 Q
0.001 0.01 0.1 1 10
C_ - Load Capacitance - pF /T~ C_ ‘T
.
AR D FRIOFEIKIT, T NAARRIETIB8ZNNHH5MEHE R2 VBATT
L&+, #i B, C. D Tit, CL=0 LLT, R2 & V+ Z7%L, 4] il
D Viga BE Ign RIFZRIELET, IKIC, VBATT & C %7 i 1

TEST CIRCUIT FOR CURVES B, C,AND D

B 717. REDERFRFZHEDOT X MEIEE
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100 e Uy _ 150 0
90 BVka=5V
CVka=10V kA
Wil "
< B i
E 70 | ~C_ Z~ VBATT
L ol Lt A i
é Stable c Stable
50 t a Py
% 40 A‘ l
‘? 20 / / \ " TEST CIRCUIT FOR CURVE A
g D
20 \ \ °
/ B [
10 KA
0 / ALy N ﬂ R1=10kQ ‘L 150 Q
0.001 0.01 0.1 1 10
C| - Load Capacitance - pF /T~ CL ‘T
RO FRIDFIRIT, 7/ A ABFHRT S E N BB RN E R o
LE7, i B, C. D TiE, C_ =0 &£LT, R2 & V+ 7L, #) il
B Va BE Ik RIFZRELET, KIZ, VBATT & C % i 1
BLT ZEBFRAERELET TEST CIRCUIT FOR CURVES B, C, AND D
B 7-18. TL431B. TL432, SOT-23, SC-70. Q:BET H 7-19. REBERAFMEOT X MEIER
N ADREEVEIR R M
18 BHEHZBTT 57— RN 2 (ZE R RRB G PY) &35 Copyright © 2023 Texas Instruments Incorporated

Product Folder Links: TL431 TL432
English Data Sheet: SLVS543


https://www.ti.com/product/ja-jp/tl431?qgpn=tl431
https://www.ti.com/product/ja-jp/tl432?qgpn=tl432
https://www.ti.com/ja-jp/lit/pdf/JAJS443
https://www.ti.com/ja-jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJS443R&partnum=TL431
https://www.ti.com/product/ja-jp/tl431?qgpn=tl431
https://www.ti.com/product/ja-jp/tl432?qgpn=tl432
https://www.ti.com/lit/pdf/SLVS543

13 TEXAS
INSTRUMENTS TL431, TL432
www.ti.comlja-jp JAJS443R — AUGUST 2004 — REVISED OCTOBER 2023

8 /INT A —4 BIEER
Input ET Vka
IkA

Vref

v

B 8-1. Vka = Vet DT R MEIE

Input — VW Vka

ilKA

R1 Iref
SN
R2
Vif J VKA = Vref (1 + %J +ler X R1

8-2. Vka > Ve DT A MEIEE

Input W Vka
7S
1

8-3. logs DT R FEIEE

8.1 . BERE

IR EFPH DT HEEEIE Ve DIRZED, Vl(dev) T9, 2D Vl(dev) LVIRTGA=EEE LT, T3 ADIREREL
ZRDHIENTEET, BEATEEORIREHTE TOFLREAREL ayres 15, IROIINTERINET,

Vi(dev) 6 |
— .o |x10 .
" ppm Vierat25 C Maximum V|
vref ( °C ) = ATA
where:

ATy is the rated operating temperature range of the device. \
\
MinimumV 4 ‘
\
\
{
|

€ AT, ————»
Oyref D IERUIE, F/N Vigr IR Vs DEHHMEWREE THATOMNICI o TR ED EF, il B FPH TOMR IR
IREETHDI | EREEEREFFHN TH->Th, IRE K> TUIED I Z LE 72D TR0 T252L013H0 E
o RELRBOFEMZONWTL, [EEV 7 7L AR O IR IRT AR X=X =% B R TS0,
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8284y A VE=F X
1Zya| = AVka
BAF IV A E—H AL, Alp CEFSNET, 2 SOIMHF YA AT 254 (K 7-13 25 R). [
|_ AV 7.1+ 81
i o l2|=— __ . Zall 1+ e
BRI A FIv T AL —F L A Al TRDBIL, R2) Lizigs <0 Ed,

TINAAD Vg 13, ZA T 7 A E—F U ADEBEZ T HZEBBHOET, Vka IZDW T, TS ADT ANEE liest
I, TSR] CHUESITOET, lot DOOIRFAITEY, ) Via ICIREDSRES TTREMERHYET, (1 8-4 12,
BAF I A= AW Va [T G R DB R LUET,

_’||KA(m )

g

|

|

|

,/

i

|

|

|

Al

K84 5143y s - AVE-SUR
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9 F¥4HsiEA
9.1 &

ZOBUET NA AL, BIRDHIE BRI ETIEIAWHIR TR E L LTRY, BmWILAETEBERHYVET, 2L, &
W IR T E A RT T E AR T NAAOFEEETIER L ET, 260 FEEE I3 CRARNZRT e
T ENT 47T oy T, ZHDEEEEMAESHOELIET 1 DOEWEEE, 27— T 7 BEIT
7 CERITEEEE N S — 22 U C TLA3xX S e TEE T,

TL43xx 1% 2.5V~36V OBV —RELE CTEERB IO IRE TH DD, FEXE, HHl, B, 2L a—T 17 OIEIA
WIS TR R B L 72 > TNV E T, v b L al — e T— T &Lﬂ%ﬁﬁﬁ“é IZ. CATHODE £z

1MA (Iyin (lRME)) KO KEWVEREZMAETILERHVET, ZOIRRET, CATHODE vt REF B U nbifiEa )
FHZEICEY, N EEEEZE X ET,

JLUETEIE DRI (25°CHE) 1, 0.5%. 1%, 2% ZIBHUATAE T, FI3K(21% TLA31 £7-1% TL432 D41 B (0.5%)
BEOA (1.0%) BFEET, MHHDRVEA OYIHIAEIL 2.0% TT, TL431 & TLA32 i3, HAEIZRIU T2, B
VELE SRRV ET,

TL43xxC 7 /31 A 0°C~70°C., TL43xx| 7/ A A% -40°C~85°C, TL43xxQ 7 /31 AL -40°C~125°C D L #iiH
TEMESBHESHLTOET,

927Ny /A
CATHODE
REF
ANODE
B 9-1. SMEEE
CATHODE

REF —¢q

ANODE

] 9-2. B¥#HEIERER
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9.3 HBESREA

TL43xxX [E. U7 7L R B RN E L DB E I SN T 7 ER A T4, NI EEITEX7 7 TS
RENTWET, 2OV 7EIE, ERORIEKE (K 9-2) (RSN TWDNERS —U by XTI IAERESNE T, =
DT NAZNI KRBT 100mA 230 7 TEXBINNT, X =V b AT EHHLTCONET,

+3 7B~y RV —25 (2.5V LLE) BEOH Y —RE (Ika) TEMESE254E . TL431 13, s@fiicy 7y o A8
COEFEE 25V ICLET, LL, V77 R BT 4pA BLED Iggp L EET DT80, 7 —T 71U TRLZE
T TEFEHA (MEKMEE, TLA31C, TL432C |25 R), ZhUE, V7 7L U R B ZBREIT 52 2T, NERD npn (2
—ZEIRHSMEAEZ A, %)W)TE%"L:@J{’E?@‘:&ET‘?O

HY =R LY T 7L A E U DIRIRENT T HE . TLA3XX 1 XY =T —  FAF — RO IITHEREL . B —RICts
SENAERIIS U2 —EDBEIEL _vaell/%/a/a}ﬁb\ia“o AT, NI T > IR UEER I AN IE B E Eﬂz _/K%.’ﬂt
HTT, TLA3xx 2BV —7, —R, 3T — - T U7 I T585E8 . TL43xx 2N IEH 22 gz A, +43
BRTAPEENDINNC, ERROME CTHBEESNZOLRIEDEREFHINT 2L ENHVET,

ZDV=T L Xl —Z LT 72D DY —RET /—ROMIZH Iz T o 037a<Eh  TLA3XX IXNEBRIZ B X4,
ZELET, Lo, Bhar T oV a2l 0ERG L6 BENEHFR T 5708 7ear 7 ORI 2% ST
ST 7-18 ZfF I TXE T,

9.4 FINA ADHEEE— R
9.41 BIN—F (A L—2%)

EARTETH-TH, BV —K | BB EE (/|L75>)771//7\/7\j7t/ JFRSNTORWE S TL43xx 3BV
— 7 TEIEL QOVET, @87l —REG (Ika) 2SFEIINST0duiE, TL3xx 1% X 10-2 [ISRTHEER LET, =
O TIXT AL DBIEFITRENTZD, TLA3XX LB 3//\V%§7§:LT{%ﬁHéﬂifh FUETF AN T D TLA3xXX
L, — BV VOB F 5 AT HOICHE T,

9.42FAN—7

B —F | WO BEERITERIMISHDOIETI 7 7L A | ATE SIS TWAEE . TL43xx if‘ﬁw—7 T
FELTWET, TLA3xx O RED AR TIE, Z0IEAL CEEEEEITEREZELELLET, IHEICKD, ZoF
NRART T — T o7 LU THERE T, Hjjjaaﬂ>~+rs%7\ﬁ ZRL., HH F?ﬁ:pﬂﬁﬁ%faﬁﬁwwﬁl/—/a/%&
FrLET, ik, HABENPEEERE LS LRI, HABELZY 7 7L R B b (EFTEIIEERE T)
BT A2 20 T ET,
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107 FTVr—> g qRE

&
LT o7 7V r—vaAFid, T o ARRICE EN56 O TIERL, Tl TIEZOIEMMEE 37w etz
TRAEVZL E A, fll 2 O BB 2 - OBEEVEIC DN TR, BERROEETHMTL TV e72<Zeic
RFET, BERITIAF ORI RELHFEL T AN DL T, VAT LOKREZHERR T DU BERDHY ET,

101 77V —2 3 V1ER

ZOTNRAAD BB IR TEIILIE 075720 SESERRMNRHY, 20T —HX L — b TIEFEL R TE £
Poo Vo287 ) r—var s J—MNE, ZORGEEH T4 L TIREBOEIREZITODOIENHET,

TN —ar e J—NTL431 55108 TLA32 7 —5 2 — DL E RN F+— M50 TASLVAL82) (J53E) 11,
ZDTIRAAD LM OW TR A TRD T /e A ar T oV 28 ET 5 L THRYbES, 77V r—ay - /) —
WA i P LF 2 L—E D2 FEEDFENSLVALASE) (BE5E) 13, e DR ENEOND I v MEIEZ R
ETDETEEITRDET,

102 KB LET7 TV - 3>

10.21 BEFFARI /L —%

Vsup
g Rsup
Vout
CATHODE
V|N4\3I\N/\I REF h >_':‘
2.5V
ANODE

E101. AN —% - 7TV — g ERE
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10.2.1.1 R5-EF
DOFRFITIEL, £ 10-1 ISRHENTND T A=EE AT RTGA—=ZE L THEALET,
F101. RE/NSA -4

BEL T A—H fEDH
AN ovV~5V
AL 10kQ
BIRET 24v
J1—RE (1K) 5mA
IEH)J%@E'EI//\“/I/ T(f(‘] ZVNVSUP
Ty AJJAL VR VIHVIL A
10.2.1.2 FH/GRE-FINE
TL431 ZIAEE LN L —2 L TE T 25 81RO FIEERELET,
- ANBIERF
o JLUETRIEIGE

o WAy AFT HIGH BLONLOW L~UL« ALwig)LR
. EIREHT

10.2.1.2.1 BAREME

% 10-1 [IRIHERK TIE, TLA3T 3= S —ZEUTHEREL | Vrer B O BEZNEIORARSLERE LR L £,
WYY —RE (k) B SHAUE, TLA3xx [T+ 7Bl —7 - 5 A ek T mEITSE L EY, X 10-2
IR T LI, Rsup= 10kQ (|KA—5OOHA) @7|<{¢T ES Rsup= 1kQ (IKA 5mA) FOBINE N RIBIZESRDETS, Imin i
U, FTIVRVIREE CTEMET DL, AL DV IEL720 | B DL D WREMEDI DY £ 77,

10.2.1.21.1 4 —/N—F 517

U7 7L A AHHEIN DA — N —= R IA T BN+ TROVGEICH  IWEDELIR o720 | RIEMEIT/2D FTREMEDS
HVET, A==/ T EELIT, WEAEEER LGB LB E &2 VW ET, WEARREEE T, 87
HN=Va G T 2.5V (0.5%. 1.0%. £72iF 1.5%) OFIIZINEVE S, A — N —=RFIATEENRRENIEE
TLA31 DISERFRNIIFELS 2D £,

TL431 Ay b—2LLUTHENT56 . MESNDIEDOREE (A 3—Ya T +1.0%) Z ERIDEICN » 7 RA M
BRIET DOV EE T, MmN A2 EBL T D12, WE Vrer @ 10% 2B X DEICN 7R A LV Mesg & 3 iU+

‘@TO

Vin 725 REF B ~DOEER T (BIEDZE) Zi/MIT 57280, 10kQ KO A EFLZALEH LT Iref Z24t#542528

AHELEL E9,
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10.21.22 WHEBEBREBLT®AS Y4 AALRIL

TL431 o XL —Z LU CRYNIHE A 457201203, Toroy 7 hid, ZERMOaT Y7 - F AL ARG bt
DTHHLENRHDET, ;zh Z. AJJ HIGH / LOW Loyl ALy a/LREBEL ~UL (—fRIC Vig BEOVV, LFERE
NWET) ZDZEICEIVATRRIZ D ET,

10-2 IR T X9, B —7" [ av L —Z - F—RTO TL431 DHF7 LOW I//\“/I/a?r 135 2V THY, —ikIZ 5V
BIROY w7 TlE+4r T8, 3.3V BLEON 1.8V EFEnY 7 CIIMEEL ¥ A, ZOREIT L5120, By £35
PN TAREBEDOZ AR v « T SR ARG BN D EEE THESEDLV TERHVET,

TL431 jZA—7 v al 24 Tho 7=, 17 HIGH FBIEIE Vaup L5220 ET, Vaup WEZAB MR w2 « T3 A AD 5
RANEIEDTFENZZIIDHC ERIDGAIE, ZEMaT 7« T SARADOEFEMEZ MR T 572D 12 E S
BLENRHET,

tljjj IR RS 2 AL 22, P EHEHT (11 10-1 O R1 BEOR2) O4 37 Reyp A5 FEIS L
Iz ﬂﬁ()?zﬁﬂ% TL431 7 Vgyup ICIEWVEETT L4202 05 T 720 L TLIEE W,

10.2.1.2.2.1 A 84

ZORE T, BIRA Y PICEFE BMEMFEIRICADDIZME R 7 7L AEE (IRgp) Y — AT H72012, TL431 IZA
ﬁ*&ﬁ%%\g&bij—o REF Eoyféﬁgéﬂ}:)gél}%%@%gi&i VREF=V|N'IREF*RIN Hﬁ@i*ﬂ IREF @i%j( 4|JA ThdTI=
D WHUT 3TN T VN ICESTAELD Iggr DREEEZIMNA DT EEHEREL £,

10.21.3 77— 3 VB8R

55
5
4.5
4
3.5

”e | ||

2
1.5 ‘ ‘
! = Vin
0.5 = Vka(Rsup=10kQ)
0 = Vka(Rsup=1kQ)

05 ] ] ] |
-0.001 -0.0006 -0.0002 0.0002 0.0006 0.001
Time (s)

10-2. 2 EXFERAY - RERICKHIHENES

Voltage (V)
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R1
Vo= (1 +F2) Vref
CATHODE
A

TL431

ANODE Cu

B10-3. ¥ b LF¥FalL—SEKH

1022 v > b - LF¥alL—9 I BEERE

Rsup

Vsup

Vret

10.2.2.1 R51-E1+
ZOREHIITIE, # 10-1 IZRESNTNWDNFGA—E 5 A S)RTA—2LUTHEHLET,
F10-2. BN A—%

BRESTA—F fEDH]

SR A RS e 1.0%

EIRET 24V

H—REF (IK) 5mA
HrEEL -~ 2.5V~36V

AR 10pF

JE PR L O E (R1 BLU'R2) 10kQ

10.2.2.2 FH/LR51FIE

TL431 o v R L X2 —Z LU TEH T2 AIEROFRERELET,

o ANJJEEHIBH

o REEFIPH

o HV—RERR

o JLUETREYIHIREE

s HORE

10.2.2.21 A 1 AV — REEDRE

I —REIFERELETEICERETHI21E. CATHODE v ANODE B'r ORI Vo D% L. FDOIRHT7 Y
DR EAE T 7L A ANZORSBLERSHYET, [ 10-3 1T X9, R1 & R2 THELT VP2 L £,
xR L X a2 —FERTOAY—R [ HEEE, K 10-3 1T THME TExE, AV —FEREEETIT.
B —REELZIVEMHEIRODDZENTEET,

Vo=(1+R1/R2)*Vrer-lrer*R1

ZORNERN THAHIZDOITIE, TLA3XX B3 7Bl —T S A iR L T AV R E R/ NS TE D IHIT, TLA3XX %
SERIIASAT AT HUNERHYET, 2t MEKAIEE . TL431C, TL432C IR Imin OHARZE 722 TRk
EhEd,
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10.2.2.2.2 o ksEE

2=F 1A (Vea=VRrer) 225 3E Tl TLA3xx 13, Vrer U D | SR RS (25085 % KA 4 AT RerE S
BHHZF DM OREZE BRI F T, TARREEIIRDERBY T,

« R1LR2 OFfE

. Vldev PIREFRFHIZHT=2) 7 7L AELEAH)

o AVRer/ AVka - 7Y —REELEINIST D)7 7L AEBELE O R

o lzkal - DY R BRI LD D — R EE AR S DS AF I 7 AT A

TRTCOBERAEETHZET, ESMEOT Y —RF F%;Jz&)é EINTEET, TH VA r—ay s )— N[22
L2 =D PEIEDFRIELSLVALAS) (55E) 1, m O EIGFONLINI Y NEEEZRET D LTSS
2720 E9,

10.2.2.2.3 REH

TLA3XX (TR EMEAM DR CHORETT N, Uy b X2l —XOH N EILEEZTWDT SAAR, K 7-16 BI
7-18 1”3 TLA3xx DL EMERIRDOFEFHAN D B AR AR DI LT Re T, Hiz. F&(Eﬁ;/mmﬂiv G/
Ty TV T HINEL T REEAMEHH T2 TEET, WY —RET /) —ROBIZEEZBINTH54 . X
7-16 BLU 7-18 ML TLZEW, £z, 77V —ar - /—bUnderstanding Stability Boundary Conditions
Charts in TL431, TL432 Data Sheet] (SLVA482) (3<3E) 1%, 2D T NSAADL EMEIC OV TILEREL | # P/ fir=
T Y ERIRT HDIENHET,

10.2.2.2.4 i BhEFR

10-4 TR T 5910, TL43xx 13K 2V ETEEITREL, OB RELAEETP-KDFEELET, 2
TL43xx NNZ D EMED FEAEL 7= T 72O F 2 CODFIER EICED L0 TY (X 7-18 &), _0)_/)’(!3’37‘&3@@
BN H T, TLA3XX 1 XL DI T 7 Rl U- S A2 ERLUE T,

10.2.2.3 77— 3 VB8R

= \/sup
24| — Vka=Vref
21 R1=10kQ & R2=10kQ
18— R1=38kQ & R2=10kQ
—~ 15
2
o 12
o |
= 9
g J
> & -/
3 —
0
-3
-6
-5E-6 -3E-6 -1E-6 1E-6 3E-6 5E-6
Time (s)
B 10-4. TL43xx DEBEEDISE
Copyright © 2023 Texas Instruments Incorporated BHEHZBTT 57— RN 2 (BB GPY) &85 27

Product Folder Links: TL431 TL432
English Data Sheet: SLVS543


https://www.ti.com/jp/lit/pdf/SLVA445
https://www.ti.com/jp/lit/pdf/SLVA445
https://www.ti.com/jp/lit/pdf/SLVA482
https://www.ti.com/jp/lit/pdf/SLVA482
https://www.ti.com/ja-jp
https://www.ti.com/product/ja-jp/tl431?qgpn=tl431
https://www.ti.com/product/ja-jp/tl432?qgpn=tl432
https://www.ti.com/ja-jp/lit/pdf/JAJS443
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJS443R&partnum=TL431
https://www.ti.com/product/ja-jp/tl431?qgpn=tl431
https://www.ti.com/product/ja-jp/tl432?qgpn=tl432
https://www.ti.com/lit/pdf/SLVS543

TL431, TL432
JAJS443R — AUGUST 2004 — REVISED OCTOBER 2023

I

Texas
INSTRUMENTS

www.ti.com/ja-jp

10.3 AT AH

ViBaTT)

R

TL431

—
A RIE 5/ Vigarn © 1mA B RO —R &% TLA3Y (8T 2% BB ET,

10-5. BSEEXRERV—X - LF¥Fal—¥%

ViBATT)

Vo

Common Vo _ (1 . %)V

Minimum VO = Vgt 5V

ref

TL431

R2

10-6. 3 IR FREAEL ¥ a L —9 DHAFHIH

Vi@BATT) Vo

R1
Vo = 1+ BX Veer

o=

B 10-7. KER> v b LFal—%

ViBaTT)

C
(see Note A)

A. 7-16 BL VI 7-18 OLEBERERA LM EZIML T, C O FEZROET,

10-8. Z AU /N—[EIE

28 BRHIHT 37— PN 2 (ZE R BB DY) kG
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IN ouTt
VI(BATT) Vo=5V,15A
243 Q
0.1%
243Q
0.1%

X 10-9. B¥SE 5V, 1.5A L ¥alL—%

Vi@ATT) Vo=5V
Rp
(see Note A) 27.4 kQ

0.1%

27.4 kQ
0.1%

A, Rp X 1mA LI LoDy —REFiE TLA3 ITHE T2 ERHVET,
E 10-10. SWFE 5V 5EEL ¥ —%

12V
V
6.8 kQ ce
5V 10 kQ
[ ® ® -
10 kQ +
0.1% X TL598
TL431 | A Not —|
10 kQ Used
0.1%
Feedback
B 10-11. B#EBEAR PWM 1 2/X\—%F
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R4

(see Note A)

T

L R1B
Low Limit = (1 + @)Vref
: S R1A
High Limit —( 1+ @)Vref

LED on When Low Limit < VjgatT) < High Limit

A, FIFATTHER Vigarr) T%72 LED BEEEASEHIL, 5> 1mA LL LB Y —REifia TLA3 ICHHE TEH IS0 R3 BLU R AR ELET,

12V

10-12. EEE=%

ViBaTT)

*

ReL

Delay =R x C x |, [12\1/2\</J
= Vref

10-13. BIES A <

lo

01% —»

TL431

1

10-14. SEEERVI v S

ViBATT)

TL431

A

ilo

® 10-15. SEEEER >0

BHEHZBTT 57— o2 (DB R BRI &) 255

ref

RCL

out + 1

KA

VigaTT)

lo

s

R1

+ Ika
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TV EMHLET, 20L& MTEENK 7-16 BLOK 7-18 (TR T L EBMERENITINED LU TZSNY,

KRB —REREHEZRNIIINC, BTE TEFHIRZ DT TIEE,, £z, MR K EHE B 27201,
REF BT LIAT e R (}lu%?ﬁ”ﬁﬁb’(<téb‘

KREMZWT MR TR, Y —RET/—RORMRRITEEL ., BfiEZ iR L Ciibl e it s A MR L T<Eawn,

105 L147U b+

1051 LAT7 Y hDHARSA 2

PNANRZ A T PFEREIC TED T AT TRE L TIES W, WA i B I3 2 I O BTG U @A
WMEEESIVET D, TLA3xx DG ZNLDOEFUI/NSSTHAET,

10.5.2 L1417 Ml

TL432 - DBZ
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) REF U
Vin OANN—————"H]+4 ANODE
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M TINARABELVORF A POYR=-F

11.1 T/INA Rép43RA)

TL43x 773V DT RTOMBAELEEZXITEH72D, THFP R A AV VAV TR L BEIEFEEZEI Y TTONE
T, =TT T — B X O = e F RS RE RGBT I TV B Sk ORI T, BER
FOVESCATREZ ML B DT HOWTIR, [ AT =HL S — B SUER I O g o r—2  F 7 oav | %
BHRL TS,

TLZ%31 )|( X XXX )|( X|X

Package

Type
DCK: SC-70
D: SOIC
P: PDIP
PK: SOT-89
PS: SO
DBV: SOT-23-5
DBZ: SOT-23-3
PW: TSSOP
LP: TO-92
(Bulk package, Straight lead)
LPR: TO-92
(Reel package, Formed Lead)
LPM: TO-92
(Ammo package, Formed Lead)

Initial
Product  Accuracy
1:TL431 B: 0.5%
2: TLA32* A: 1%
*(Cathode and REF  (Blank): 2%
pins are switched)

Package

Quantity Eco Plan
R: Tape & Reel G3: Legacy Designator
T: Small Tape & Reel G4: Legacy Designator
E3: Legacy Designator
E4: Legacy Designator

Operating Free-Air

Temperature
C: 0°Cto 70°C
I: -40°C to 85°C
Q: -40°Cto 125°C

1.2 B&EY > 5

ORI, 7Av7 T 7RV 2R UES, BTIAVL, HITER, YR — bRl aia=7 UV —A Y—1 &y
T =T BEOYP T IAELEIITEANDI A7 - T 7 ARG ENE T,

f11.B&EY >0

B VA-ZAZE VI Z P FNETHA BT R VYTV T | BR—beaza=Ty
TL431 &)y ZboE Uy ZboEIUy ZboE Iy SISO
TL432 &Iy ZboE Iy ZboEIUv T ZboE Iy Zboh Vv

1.3 R¥a AV FOEFHEMZERITRSAE

R 2 A D EH IOV TOBINEZ T EDITIE ., www.tij.cojp DT /A AR 7 4 V2 % BV TLIE S, ] 27
Vo7 L COBERT 58 BEINZT X CORGIFRIZETAF AV 2 AN BZ T IRAZENTEE T, BEOFEMIC
DNTE, WETENTRF 2 A MIEGEN TWDSRFT R B30,

M4YR—F-VY—-2R

FEA A AL AL AN E2E™ PR —h e T4 —TF AF. T =T BRRIEF A DRI L R T AL e A%
—IPLRGEN D EBESAZEN TEXALGET T, BEFEORIEERR LD, ME OEME LIV T52L T, it
X R CGA e TEET,

Vo 7ENTWDar 7 o203, HEfmE I IBROFF BN DILEDOTT, TNHIEET T A AR LAY DL

BEARERS A D TIEAL BT LHTIX VR A AV AY O IR R KM LT DTS EE A, TR AR
IR O SR B IR TLTEENY,

32 RN T 57— RN 2 (DRSBTS P) 55 Copyright © 2023 Texas Instruments Incorporated

Product Folder Links: TL431 TL432
English Data Sheet: SLVS543


https://www.ti.com/product/ja-jp/TL431?dcmp=dsproject&hqs=pf
https://www.ti.com/product/ja-jp/TL431?dcmp=dsproject&hqs=sandbuy&#samplebuy
https://www.ti.com/product/ja-jp/TL431?dcmp=dsproject&hqs=td&#doctype2
https://www.ti.com/product/ja-jp/TL431?dcmp=dsproject&hqs=sw&#desKit
https://www.ti.com/product/ja-jp/TL431?dcmp=dsproject&hqs=support&#community
https://www.ti.com/product/ja-jp/TL432?dcmp=dsproject&hqs=pf
https://www.ti.com/product/ja-jp/TL432?dcmp=dsproject&hqs=sandbuy&#samplebuy
https://www.ti.com/product/ja-jp/TL432?dcmp=dsproject&hqs=td&#doctype2
https://www.ti.com/product/ja-jp/TL432?dcmp=dsproject&hqs=sw&#desKit
https://www.ti.com/product/ja-jp/TL432?dcmp=dsproject&hqs=support&#community
https://www.ti.com
https://e2e.ti.com
https://www.ti.com/corp/docs/legal/termsofuse.shtml
https://www.ti.com/product/ja-jp/tl431?qgpn=tl431
https://www.ti.com/product/ja-jp/tl432?qgpn=tl432
https://www.ti.com/ja-jp/lit/pdf/JAJS443
https://www.ti.com/ja-jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJS443R&partnum=TL431
https://www.ti.com/product/ja-jp/tl431?qgpn=tl431
https://www.ti.com/product/ja-jp/tl432?qgpn=tl432
https://www.ti.com/lit/pdf/SLVS543

i3 TEXAS

INSTRUMENTS TL431, TL432
www.ti.comlja-jp JAJS443R — AUGUST 2004 — REVISED OCTOBER 2023
11.5 &

THXP R A AV NVA Y E2E™ is a trademark of Texas Instruments.
TRTOMEEIL, ZNENOFTA B ICRBELET,

1.6 BESMEICEET 5 E55HIE

ZOD IC I%. ESD (Z&o THHE T2 W REMED DV ET, THF VPR AL AV N AT IC ZBVWOBTITE ITHE R EE O 2L

A BHERLET, ELVEORO B L OB B IR S . F A2 T 5 B2 NBHET,
A\ ESD Ik BHEHRIT. DT ARIEREIE FADT A ADFE R £ THIGIThT-0ET, R IC DHE | T A—ZRDTH>
LT BT TARESNTOAEEDBAND ATREM DD BT | BHEDTEA LT TOET,
11.7 FHEE
TRY R AR VAT i ZOMRERICIE, HRECHFEO B LOERD SN TNET,

12 AhZhv, Ryo—2, BLUEXER

PIEDAN—=NZi3, AN =TV 39— BIROECE T @A RESN TOET, TRODHHRIT, FEDT
/\41 L TRESNTODEHOT —2 T, ZOT7 —ZI FPERELINDIENDHY | FF2 AL MRYGETSND
BLHVET, ZOT —F = DT TIPS OWTIL, EMCH LTS —2 a2 2R TSN,
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PACKAGING INFORMATION

Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ Ball material ® (415)
(6)

TL431ACD ACTIVE SOIC D 75 RoOHS & Green NIPDAU Level-1-260C-UNLIM 0to 70 431AC
TL431ACDBVR ACTIVE SOT-23 DBV 3000 RoHS & Green NIPDAU | SN Level-1-260C-UNLIM 0to 70 (TACG, TACJ, TACS)
TL431ACDBVT ACTIVE SOT-23 DBV 250 RoOHS & Green NIPDAU | SN Level-1-260C-UNLIM 0to 70 (TACG, TACJ, TACU)
TL431ACDBZR ACTIVE SOT-23 DBz 3000 RoOHS & Green NIPDAU | SN Level-1-260C-UNLIM 0to 70 (TAC3, TACG, TACS,

TACU)
TL431ACDBZRG4 ACTIVE SOT-23 DBz 3000 RoOHS & Green NIPDAU Level-1-260C-UNLIM 0to 70 TAC3
TL431ACDBZT ACTIVE SOT-23 DBZ 250 RoHS & Green NIPDAU | SN Level-1-260C-UNLIM 0to 70 (TAC3, TACG, TACS,

TACU)
TL431ACDBZTG4 ACTIVE SOT-23 DBZ 250 RoHS & Green NIPDAU Level-1-260C-UNLIM 0to 70 TAC3
TL431ACDCKR ACTIVE SC70 DCK 3000 RoOHS & Green NIPDAU Level-1-260C-UNLIM 0to 70 (T4S, T4U)
TL431ACDR ACTIVE SOIC D 2500 RoHS & Green NIPDAU | SN Level-1-260C-UNLIM 0to 70 431AC
TL431ACLP ACTIVE TO-92 LP 1000 RoOHS & Green SN N/ A for Pkg Type Oto 70 TL431AC
TL431ACLPM ACTIVE TO-92 LP 2000 RoHS & Green SN N/ A for Pkg Type 0to 70 TL431AC
TL431ACLPR ACTIVE TO-92 LP 2000 RoHS & Green SN N/ A for Pkg Type 0to 70 TL431AC
TL431ACP ACTIVE PDIP P 50 RoOHS & Green NIPDAU N/ A for Pkg Type 0to 70 TL431ACP
TL431ACPK ACTIVE SOT-89 PK 1000 ROHS & Green SN Level-2-260C-1 YEAR 0to 70 4A
TL431ACPSR ACTIVE SO PS 2000 RoOHS & Green NIPDAU Level-1-260C-UNLIM 0to 70 T431A
TL431ACPWR ACTIVE TSSOP PW 2000 RoHS & Green NIPDAU Level-1-260C-UNLIM 0to 70 T431A

TL431AID ACTIVE SOIC D 75 RoOHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 431Al
TL431AIDBVR ACTIVE SOT-23 DBV 3000 RoHS & Green NIPDAU | SN Level-1-260C-UNLIM -40 to 85 (TAIG, TAIJ, TAIS)
TL431AIDBVT ACTIVE SOT-23 DBV 250 RoHS & Green NIPDAU | SN Level-1-260C-UNLIM -40 to 85 (TAIG, TAIJ, TAIU)
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Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
(1) Drawing Qty %) Ball material ©) (4/5)
6
TL431AIDBZR ACTIVE SOT-23 DBZ 3 3000 RoHS & Green NIPDAU | SN Level-1-260C-UNLIM -40 to 85 (T3AG, TAI3, TAIS,
TAIU)
TL431AIDBZRG4 ACTIVE SOT-23 DBZ 3 3000 RoHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 TAI3
TL431AIDBZT ACTIVE SOT-23 DBz 3 250 ROHS & Green NIPDAU | SN Level-1-260C-UNLIM -40 to 85 (T3AG, TAI3, TAIS,
TAIU)
TL431AIDBZTG4 ACTIVE SOT-23 DBz 3 250 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 TAI3
TL431AIDCKR ACTIVE SC70 DCK 6 3000 RoOHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 T5U
TL431AIDCKRE4 ACTIVE SC70 DCK 6 3000 TBD Call Tl Call Tl -40 to 85
TL431AIDCKT ACTIVE SC70 DCK 6 250 RoOHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 T5U
TL431AIDR ACTIVE SoIC D 8 2500 ROHS & Green NIPDAU | SN Level-1-260C-UNLIM -40 to 85 431Al
TL431AILP ACTIVE TO-92 LP 3 1000 ROHS & Green SN N/ A for Pkg Type -40 to 85 TL431Al
TL431AILPM ACTIVE TO-92 LP 3 2000 ROHS & Green SN N / A for Pkg Type -40 to 85 TL431Al
TL431AILPR ACTIVE TO-92 LP 3 2000 ROHS & Green SN N/ A for Pkg Type -40 to 85 TL431Al
TL431AIPK ACTIVE SOT-89 PK 3 1000 ROHS & Green SN Level-2-260C-1 YEAR -40 to 85 4B
TL431AQDBVR ACTIVE SOT-23 DBV 5 3000 ROHS & Green NIPDAU | SN Level-1-260C-UNLIM -40 to 125 (TAQG, TAQJ, TAQU)
TL431AQDBVT ACTIVE SOT-23 DBV 5 250 ROHS & Green NIPDAU | SN Level-1-260C-UNLIM -40 to 125 (TAQG, TAQJ, TAQU)
TL431AQDBZR ACTIVE SOT-23 DBZ 3 3000 ROHS & Green NIPDAU | SN Level-1-260C-UNLIM -40 to 125 (TAQ3, TAQG, TAQS,
| NIPDAUAG TAQU)
TL431AQDBZRG4 ACTIVE SOT-23 DBZ 3 3000 RoHS & Green NIPDAU | NIPDAUAG  Level-1-260C-UNLIM -40 to 125 TAQS
TL431AQDBZT ACTIVE SOT-23 DBz 3 250 ROHS & Green NIPDAU | SN Level-1-260C-UNLIM -40 to 125 (TAQG, TAQS, TAQU)
| NIPDAUAG

TL431AQDBZTG4 ACTIVE SOT-23 DBz 3 250 ROHS & Green NIPDAU | NIPDAUAG Level-1-260C-UNLIM -40to 125 TAQS
TL431AQDCKR ACTIVE SC70 DCK 6 3000 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 T7U
TL431AQDCKT ACTIVE SC70 DCK 6 250 ROHS & Green NIPDAU Level-1-260C-UNLIM -40to 125 T7U
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Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
(1) Drawing Qty %) Ball material 3) (4/5)
6
TL431AQPK ACTIVE SOT-89 PK 3 1000 RoOHS & Green SN Level-2-260C-1 YEAR  -40to 125 4D
TL431BCD ACTIVE SoIC D 8 75 ROHS & Green NIPDAU Level-1-260C-UNLIM Oto 70 T431B
TL431BCDBVR ACTIVE SOT-23 DBV 5 3000 RoOHS & Green NIPDAU | SN Level-1-260C-UNLIM 0to 70 (T3GG, T3GJ, T3GU)
TL431BCDBVT ACTIVE SOT-23 DBV 5 250 RoHS & Green NIPDAU | SN Level-1-260C-UNLIM 0to 70 (T3GG, T3GJ, T3GU)
TL431BCDBZR ACTIVE SOT-23 DBz 3 3000 RoOHS & Green NIPDAU | SN Level-1-260C-UNLIM 0to 70 (T3G3, T3GG, T3GS,
T3GU)

TL431BCDBZRG4 ACTIVE SOT-23 DBz 3 3000 ROHS & Green NIPDAU Level-1-260C-UNLIM 0to 70 T3G3

TL431BCDBZT ACTIVE SOT-23 DBz 3 250 ROHS & Green NIPDAU | SN Level-1-260C-UNLIM 0to 70 (T3G3, T3GG, T3GS,
T3GU)

TL431BCDBZTG4 ACTIVE SOT-23 DBz 3 250 ROHS & Green NIPDAU Level-1-260C-UNLIM Oto 70 T3G3
TL431BCDCKR ACTIVE SC70 DCK 6 3000 RoOHS & Green NIPDAU Level-1-260C-UNLIM 0to 70 T2U
TL431BCDCKT ACTIVE SC70 DCK 6 250 ROHS & Green NIPDAU Level-1-260C-UNLIM 0to 70 T2U

TL431BCDE4 ACTIVE SoIC D 8 75 TBD Call Tl Call Tl 0to 70
TL431BCDR ACTIVE SoIC D 8 2500 ROHS & Green NIPDAU Level-1-260C-UNLIM Oto 70 T431B
TL431BCLP ACTIVE TO-92 LP 3 1000 RoOHS & Green SN N / A for Pkg Type 0to 70 T431B

TL431BCLPR ACTIVE TO-92 LP 3 2000 ROHS & Green SN N/ A for Pkg Type 0to 70 T431B
TL431BCPK ACTIVE SOT-89 PK 3 1000 ROHS & Green SN Level-2-260C-1 YEAR Oto 70 4C

TL431BID ACTIVE SoIC D 8 75 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 Z431B

TL431BIDBVR ACTIVE SOT-23 DBV 5 3000 ROHS & Green NIPDAU | SN Level-1-260C-UNLIM -40 to 85 (T3FG, T3FJ, T3FU)

TL431BIDBVT ACTIVE SOT-23 DBV 5 250 ROHS & Green NIPDAU | SN Level-1-260C-UNLIM -40 to 85 (T3FG, T3FJ, T3FU)

TL431BIDBZR ACTIVE SOT-23 DBz 3 3000 ROHS & Green NIPDAU | SN Level-1-260C-UNLIM -40 to 85 (T3F3, T3FG, T3FS,

T3FU)
TL431BIDBZRG4 ACTIVE SOT-23 DBz 3 3000 RoOHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 T3F3
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9-Apr-2024

Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
(1) Drawing Qty %) Ball material 3) (4/5)
6
TL431BIDBZT ACTIVE SOT-23 DBZ 250 RoHS & Green NIPDAU | SN Level-1-260C-UNLIM -40 to 85 (T3F3, T3FG, T3FS, Samples
T3FU)

TL431BIDBZTG4 ACTIVE SOT-23 DBZ 250 RoHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 T3F3
TL431BIDCKR ACTIVE SC70 DCK 3000 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 T3U
TL431BIDCKT ACTIVE SC70 DCK 250 RoHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 T3U

TL431BIDE4 ACTIVE SoIC D 75 TBD Call Tl Call T -40 to 85
TL431BIDG4 ACTIVE SoIC D 75 TBD Call Tl Call Tl -40 to 85
TL431BIDR ACTIVE SoIC D 2500 ROHS & Green NIPDAU | SN Level-1-260C-UNLIM -40 to 85 Z431B
TL431BILP ACTIVE TO-92 LP 1000 ROHS & Green SN N/ A for Pkg Type -40 to 85 Z431B
TL431BILPR ACTIVE TO-92 LP 2000 ROHS & Green SN N/ A for Pkg Type -40 to 85 Z431B
TL431BIPK ACTIVE SOT-89 PK 1000 ROHS & Green SN Level-2-260C-1 YEAR -40 to 85 4]
TL431BQD ACTIVE SoIC D 75 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 T431BQ
TL431BQDBVR ACTIVE SOT-23 DBV 3000 ROHS & Green NIPDAU | SN Level-1-260C-UNLIM -40 to 125 (T3HJ, T3HU)
TL431BQDBVT ACTIVE SOT-23 DBV 250 RoHS & Green NIPDAU | SN Level-1-260C-UNLIM -40 to 125 (T3HJ, T3HU)
TL431BQDBZR ACTIVE SOT-23 DBz 3000 ROHS & Green NIPDAU | SN Level-1-260C-UNLIM -40to 125 (T3H3, T3HG, T3HS,
| NIPDAUAG T3HU)
TL431BQDBZRG4 ACTIVE SOT-23 DBz 3000 RoOHS & Green NIPDAU | NIPDAUAG Level-1-260C-UNLIM -40 to 125 T3HS
TL431BQDBZT ACTIVE SOT-23 DBz 250 RoHS & Green NIPDAU | SN Level-1-260C-UNLIM -40 to 125 (T3HG, T3HS, T3HU)
| NIPDAUAG

TL431BQDBZTG4 ACTIVE SOT-23 DBz 250 RoHS & Green NIPDAU | NIPDAUAG  Level-1-260C-UNLIM -40 to 125 T3HS
TL431BQDCKR ACTIVE SC70 DCK 3000 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 T8U
TL431BQDCKT ACTIVE SC70 DCK 250 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 T8U
TL431BQDE4 ACTIVE SoIC D 75 TBD Call Tl Call Tl -40 to 125
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Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
(1) Drawing Qty %) Ball material ©) (4/5)
6
TL431BQDR ACTIVE SoIC D 8 2500 RoOHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 T431BQ
TL431BQDRG4 ACTIVE SoIC D 8 2500 TBD Call T Call Tl -40 to 125
TL431BQLP ACTIVE TO-92 LP 3 1000 RoOHS & Green SN N / A for Pkg Type -40 to 125 T431BQ
TL431BQLPM ACTIVE TO-92 LP 3 2000 ROHS & Green SN N / A for Pkg Type -40 to 125 T431BQ
TL431BQLPR ACTIVE TO-92 LP 3 2000 ROHS & Green SN N/ A for Pkg Type -40 to 125 T431BQ
TL431BQPK ACTIVE SOT-89 PK 3 1000 ROHS & Green SN Level-2-260C-1 YEAR  -40to 125 3H
TL431CD ACTIVE SOoIC D 8 75 ROHS & Green NIPDAU Level-1-260C-UNLIM 0to 70 TL431C
TL431CDBVR ACTIVE SOT-23 DBV 5 3000 RoOHS & Green NIPDAU | SN Level-1-260C-UNLIM 0to 70 (T3CG, T3CJ, T3CS)
TL431CDBVT ACTIVE SOT-23 DBV 5 250 ROHS & Green NIPDAU | SN Level-1-260C-UNLIM 0to 70 (T3CG, T3CJ, T3CS)
TL431CDBZR ACTIVE SOT-23 DBz 3 3000 ROHS & Green NIPDAU | SN Level-1-260C-UNLIM 0to 70 (T3C3, T3CG, T3CS,
T3CU)

TL431CDBZRG4 ACTIVE SOT-23 DBz 3 3000 ROHS & Green NIPDAU Level-1-260C-UNLIM Oto 70 T3C3
TL431CDBZT ACTIVE SOT-23 DBz 3 250 ROHS & Green NIPDAU | SN Level-1-260C-UNLIM Oto 70 (T3CG, T3CS, T3CU)
TL431CDBZTG4 ACTIVE SOT-23 DBz 3 250 RoHS & Green NIPDAU | NIPDAUAG  Level-1-260C-UNLIM 0to 70 T3CS
TL431CDG4 ACTIVE SoIC D 8 75 TBD Call Tl Call Tl 0to 70
TL431CDR ACTIVE SOoIC D 8 2500 ROHS & Green NIPDAU | SN Level-1-260C-UNLIM Oto 70 TL431C
TL431CDR-J ACTIVE SoIC D 8 2500 ROHS & Green NIPDAU Level-1-260C-UNLIM 0to 70 TL431C
TL431CLP ACTIVE TO-92 LP 3 1000 RoOHS & Green SN N / A for Pkg Type 0to 70 TL431C
TL431CLPM ACTIVE TO-92 LP 3 2000 RoHS & Green SN N / A for Pkg Type 0to 70 TL431C
TL431CLPR ACTIVE TO-92 LP 3 2000 ROHS & Green SN N / A for Pkg Type Oto 70 TL431C
TL431CPK ACTIVE SOT-89 PK 3 1000 RoOHS & Green SN Level-2-260C-1 YEAR 0to 70 43
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9-Apr-2024

Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
(1) Drawing Qty %) Ball material ©) (4/5)
6
TL431CPKE6 ACTIVE SOT-89 PK 3 1000 RoOHS & SNBI Level-1-260C-UNLIM 0to 70 43 Samples
Non-Green
TL431ID ACTIVE SoIC D 8 75 RoHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 TL431l
TL431IDBVR ACTIVE SOT-23 DBV 5 3000 ROHS & Green NIPDAU | SN Level-1-260C-UNLIM -40 to 85 (T3IG, T31J, T3IS)
TL431IDBVT ACTIVE SOT-23 DBV 5 250 ROHS & Green NIPDAU | SN Level-1-260C-UNLIM -40 to 85 (T3IG, T31J, T3IU)
TL431IDBZR ACTIVE SOT-23 DBZ 3 3000 ROHS & Green NIPDAU | SN Level-1-260C-UNLIM -40 to 85 (T3I3, T3IG, T3IS,
| NIPDAUAG T3IU)
TL431IDBZRG4 ACTIVE SOT-23 DBZ 3 3000 RoHS & Green NIPDAU | NIPDAUAG  Level-1-260C-UNLIM -40 to 85 T3IS
TL431IDBZT ACTIVE SOT-23 DBz 3 250 ROHS & Green NIPDAU | SN Level-1-260C-UNLIM -40 to 85 (T3IG, T3IS, T3IU)
| NIPDAUAG
TL431IDBZTG4 ACTIVE SOT-23 DBz 3 250 ROHS & Green NIPDAU | NIPDAUAG Level-1-260C-UNLIM -40 to 85 T3IS
TL431IDR ACTIVE SOIC D 8 2500 ROHS & Green NIPDAU | SN Level-1-260C-UNLIM -40 to 85 TL431l
TLA31ILP ACTIVE TO-92 LP 3 1000 ROHS & Green SN N / A for Pkg Type -40 to 85 TL431l
TL431ILPR ACTIVE TO-92 LP 3 2000 RoHS & Green SN N / A for Pkg Type -40 to 85 TL431l
TL431IPK ACTIVE SOT-89 PK 3 1000 RoOHS & Green SN Level-2-260C-1 YEAR -40 to 85 3l
TL431IPK3 ACTIVE SOT-89 PK 3 1000 ROHS & SNBI Level-1-260C-UNLIM -40 to 85 3l
Non-Green
TL431QD ACTIVE SoIC D 8 75 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 T431Q
TL431QDBVR ACTIVE SOT-23 DBV 5 3000 RoHS & Green NIPDAU | SN Level-1-260C-UNLIM -40 to 125 (T3QG, T3QJ, T3QU)
TL431QDBVT ACTIVE SOT-23 DBV 5 250 RoHS & Green NIPDAU | SN Level-1-260C-UNLIM -40 to 125 (T3QG, T3QJ, T3QU)
TL431QDBZR ACTIVE SOT-23 DBz 3 3000 ROHS & Green NIPDAU | SN Level-1-260C-UNLIM -40to 125 (T3Q3, T3QG, T3QS,
| NIPDAUAG T3QU)
TL431QDBZRG4 ACTIVE SOT-23 DBz 3 3000 RoOHS & Green NIPDAU | NIPDAUAG Level-1-260C-UNLIM -40 to 125 T3QS
TL431QDBZT ACTIVE SOT-23 DBz 3 250 ROHS & Green NIPDAU | SN Level-1-260C-UNLIM -40 to 125 (T3QG, T3QS, T3QU)
| NIPDAUAG
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Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
(1) Drawing Qty %) Ball material ©) (4/5)
6
TL431QDBZTG4 ACTIVE SOT-23 DBz 250 RoHS & Green NIPDAU | NIPDAUAG  Level-1-260C-UNLIM -40 to 125 T3QS Samples
TL4A31QDCKR ACTIVE SC70 DCK 3000 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 T6U
TL431QDCKT ACTIVE SC70 DCK 250 RoHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 T6U
TL431QDR ACTIVE SoIC D 2500 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 T431Q
TL431QPK ACTIVE SOT-89 PK 1000 ROHS & Green SN Level-2-260C-1 YEAR  -40to 125 3Q
TL432ACDBVR ACTIVE SOT-23 DBV 3000 ROHS & Green NIPDAU | SN Level-1-260C-UNLIM Oto 70 (T4BG, T4BJ, T4BU)
TL432ACDBZR ACTIVE SOT-23 DBz 3000 ROHS & Green NIPDAU | SN Level-1-260C-UNLIM Oto 70 (T4B3, T4BG, T4BS,
| NIPDAUAG T4BU)
TL432ACDBZRG4 ACTIVE SOT-23 DBz 3000 RoOHS & Green NIPDAU | NIPDAUAG Level-1-260C-UNLIM Oto 70 T4BS
TL432ACDBZT ACTIVE SOT-23 DBZ 250 ROHS & Green NIPDAU | SN Level-1-260C-UNLIM 0to 70 (T4BG, T4BS, T4BU)
| NIPDAUAG
TL432ACDBZTG4 ACTIVE SOT-23 DBz 250 RoHS & Green NIPDAU | NIPDAUAG  Level-1-260C-UNLIM 0to 70 T4BS
TL432AIDBVR ACTIVE SOT-23 DBV 3000 ROHS & Green NIPDAU | SN Level-1-260C-UNLIM -40 to 85 (T4AG, T4AJ, T4AU)
TL432AIDBZR ACTIVE SOT-23 DBz 3000 ROHS & Green NIPDAU | SN Level-1-260C-UNLIM -40 to 85 (T4A3, T4AG, T4AS,
T4AU)
TL4A32AIDBZRG4 ACTIVE SOT-23 DBz 3000 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 T4A3
TL432AIDBZT ACTIVE SOT-23 DBz 250 RoHS & Green NIPDAU | SN Level-1-260C-UNLIM -40 to 85 (T4A3, T4AG, T4AS,
T4AU)
TL432AIDBZTG4 ACTIVE SOT-23 DBZ 250 RoHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 T4A3
TL432AIPK ACTIVE SOT-89 PK 1000 ROHS & Green SN Level-2-260C-1 YEAR -40 to 85 2E
TL432AQDBVR ACTIVE SOT-23 DBV 3000 RoOHS & Green NIPDAU | SN Level-1-260C-UNLIM -40 to 125 (T4DJ, T4DU)
TL432AQDBVT ACTIVE SOT-23 DBV 250 ROHS & Green NIPDAU | SN Level-1-260C-UNLIM -40 to 125 (T4DJ, T4DU)
TL432AQDBZR ACTIVE SOT-23 DBz 3000 ROHS & Green NIPDAU | SN Level-1-260C-UNLIM -40 to 125 (T4D3, T4DG, T4DS,
| NIPDAUAG T4DU)
TL432AQDBZRG4 ACTIVE SOT-23 DBz 3000 RoHS & Green NIPDAU | NIPDAUAG  Level-1-260C-UNLIM -40 to 125 T4DS
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Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
(1) Drawing Qty %) Ball material ©) (4/5)
6

TL432AQDBZT ACTIVE SOT-23 DBZ 250 RoHS & Green NIPDAU | SN Level-1-260C-UNLIM -40to 125 (T4DG, T4DS, T4DU)

| NIPDAUAG
TL432AQDBZTG4 ACTIVE SOT-23 DBz 250 RoHS & Green NIPDAU | NIPDAUAG  Level-1-260C-UNLIM -40 to 125 T4DS
TL432AQPK ACTIVE SOT-89 PK 1000 ROHS & Green SN Level-2-260C-1 YEAR  -40to 125 2F
TL432BCDBVR ACTIVE SOT-23 DBV 3000 RoOHS & Green NIPDAU | SN Level-1-260C-UNLIM 0to 70 (TBCJ, TBCU)
TL432BCDBZR ACTIVE SOT-23 DBz 3000 ROHS & Green NIPDAU | SN Level-1-260C-UNLIM Oto 70 (TBCG, TBCS, TBCU)

| NIPDAUAG
TL432BCDBZRG4 ACTIVE SOT-23 DBz 3000 ROHS & Green NIPDAU | NIPDAUAG Level-1-260C-UNLIM 0to 70 TBCS
TL432BCDBZT ACTIVE SOT-23 DBz 250 RoOHS & Green NIPDAU | SN Level-1-260C-UNLIM 0to 70 (TBCG, TBCS, TBCU)
TL432BCDBZTG4 ACTIVE SOT-23 DBz 250 RoHS & Green NIPDAU | NIPDAUAG  Level-1-260C-UNLIM 0to 70 TBCS
TL432BCPK ACTIVE SOT-89 PK 1000 ROHS & Green SN Level-2-260C-1 YEAR Oto 70 2G
TL432BIDBZR ACTIVE SOT-23 DBz 3000 RoOHS & Green NIPDAU | SN Level-1-260C-UNLIM -40 to 85 (TAF3, T4FG, T4FS,

T4FU)
TL432BIDBZRG4 ACTIVE SOT-23 DBz 3000 RoOHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 T4F3
TL432BIDBZT ACTIVE SOT-23 DBz 250 ROHS & Green NIPDAU | SN Level-1-260C-UNLIM -40 to 85 (TAF3, TAFG, T4FS,
T4FU)

TL432BIDBZTG4 ACTIVE SOT-23 DBz 250 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 T4F3
TL432BIPK ACTIVE SOT-89 PK 1000 RoOHS & Green SN Level-2-260C-1 YEAR -40 to 85 2H
TL432BQDBZR ACTIVE SOT-23 DBz 3000 RoOHS & Green NIPDAU | NIPDAUAG Level-1-260C-UNLIM -40 to 125 (T4H3, T4HS, T4HU)
TL432BQPK ACTIVE SOT-89 PK 1000 ROHS & Green SN Level-2-260C-1 YEAR  -40to 125 2J
TL432CDBVR ACTIVE SOT-23 DBV 3000 RoOHS & Green NIPDAU | SN Level-1-260C-UNLIM 0to 70 (TACG, T4CJ, T4CU)
TL432CDBZR ACTIVE SOT-23 DBz 3000 RoOHS & Green NIPDAU | SN Level-1-260C-UNLIM 0to 70 (TACG, TACS, T4CU)

| NIPDAUAG
TL432CDBZRG4 ACTIVE SOT-23 DBz 3000 RoHS & Green NIPDAU | NIPDAUAG  Level-1-260C-UNLIM 0to 70 T4CS -
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9-Apr-2024

Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
(1) Drawing Qty %) Ball material 3) (4/5)
(6)

TL432CPK ACTIVE SOT-89 PK 1000 ROHS & Green SN Level-2-260C-1 YEAR Oto 70 2A
TL432IDBVR ACTIVE SOT-23 DBV 3000 ROHS & Green NIPDAU | SN Level-1-260C-UNLIM -40 to 85 (T4IG, T41J, T4IU)
TL432IDBZR ACTIVE SOT-23 DBz 3000 ROHS & Green NIPDAU | SN Level-1-260C-UNLIM -40 to 85 (T4IG, T4IS, T4lU)

| NIPDAUAG
TL4A32IDBZRG4 ACTIVE SOT-23 DBz 3000 RoOHS & Green NIPDAU | NIPDAUAG Level-1-260C-UNLIM -40 to 85 T41S
TL432IDBZT ACTIVE SOT-23 DBz 250 ROHS & Green NIPDAU | SN Level-1-260C-UNLIM -40 to 85 (T4IG, T4IS, T4IU)

| NIPDAUAG
TL432IDBZTG4 ACTIVE SOT-23 DBz 250 ROHS & Green NIPDAU | NIPDAUAG Level-1-260C-UNLIM -40 to 85 T41S

TL432IPK ACTIVE SOT-89 PK 1000 RoOHS & Green SN Level-2-260C-1 YEAR -40 to 85 2B

TL432QDBZR ACTIVE SOT-23 DBz 3000 ROHS & Green NIPDAU | SN Level-1-260C-UNLIM -40 to 125 (T4QG, T4QS, T4QU)

| NIPDAUAG
TL432QDBZRG4 ACTIVE SOT-23 DBz 3000 RoOHS & Green NIPDAU | NIPDAUAG Level-1-260C-UNLIM -40 to 125 T4QS
TL432QPK ACTIVE SOT-89 PK 3 1000 RoOHS & Green SN Level-2-260C-1 YEAR -40 to 125 2C

® The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.

NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in a new design.
PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.

@ RoHS: Tl defines "RoHS" to mean semiconductor products that are compliant with the current EU RoHS requirements for all 10 RoHS substances, including the requirement that RoHS substance
do not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, "RoHS" products are suitable for use in specified lead-free processes. Tl may
reference these types of products as "Pb-Free".

RoHS Exempt: Tl defines "RoHS Exempt" to mean products that contain lead but are compliant with EU RoHS pursuant to a specific EU RoHS exemption.

Green: Tl defines "Green" to mean the content of Chlorine (Cl) and Bromine (Br) based flame retardants meet JS709B low halogen requirements of <=1000ppm threshold. Antimony trioxide based
flame retardants must also meet the <=1000ppm threshold requirement.

® MSL, Peak Temp. - The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.

@ There may be additional marking, which relates to the logo, the lot trace code information, or the environmental category on the device.
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® Multiple Device Markings will be inside parentheses. Only one Device Marking contained in parentheses and separated by a "~" will appear on a device. If a line is indented then it is a continuation
of the previous line and the two combined represent the entire Device Marking for that device.

© Lead finish/Ball material - Orderable Devices may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two
lines if the finish value exceeds the maximum column width.

Important Information and Disclaimer: The information provided on this page represents TlI's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information
provided by third parties, and makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and
continues to take reasonable steps to provide representative and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals.
Tl and Tl suppliers consider certain information to be proprietary, and thus CAS numbers and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
OTHER QUALIFIED VERSIONS OF TL431, TL432:

o Automotive : TL431-Q1, TL432-Q1

NOTE: Qualified Version Definitions:

o Automotive - Q100 devices qualified for high-reliability automotive applications targeting zero defects
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
A |<— KO 4 P1—p|
oo & 0l0 6060 T
ol |eo e | Bo ‘l"
. DiaRriit!er ' '
Cavity +| A0 |+
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
T Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O O O O O 0O 0 Sprocket Holes
| |
T T
Q1 : Q2 Q1 : ﬁ
Q3 : Q4 Q3 : User Direction of Feed
— |
Pocket a‘ugdrants
*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
TL431ACDBVR SOT-23 | DBV 5 3000 178.0 9.0 3.3 3.2 14 4.0 8.0 Q3
TL431ACDBVR SOT-23 | DBV 5 3000 180.0 8.4 323 | 317 | 1.37 | 4.0 8.0 Q3
TL431ACDBVT SOT-23 DBV 5 250 178.0 9.0 3.3 3.2 1.4 4.0 8.0 Q3
TL431ACDBZR SOT-23| DBz 3 3000 180.0 8.4 29 | 335 | 1.35 | 4.0 8.0 Q3
TL431ACDBZRG4 SOT-23| DBz 3 3000 180.0 8.4 29 | 335 | 135 | 4.0 8.0 Q3
TL431ACDBZT SOT-23 | DBZ 3 250 180.0 8.4 29 | 335 | 135 | 4.0 8.0 Q3
TL431ACDBZT SOT-23 DBz 3 250 178.0 9.0 3.15 | 2.77 | 1.22 4.0 8.0 Q3
TL431ACDBZTG4 SOT-23 DBz 3 250 180.0 8.4 2.9 3.35 | 1.35 4.0 8.0 Q3
TL431ACDCKR SC70 DCK 6 3000 180.0 8.4 241 | 241 1.2 4.0 8.0 Q3
TL431ACPK SOT-89 PK 3 1000 180.0 124 491 | 452 | 1.9 8.0 | 12.0 Q3
TL431ACPSR SO PS 8 2000 330.0 16.4 8.35 6.6 2.4 12.0 | 16.0 Q1
TL4A31ACPWR TSSOP PW 8 2000 330.0 12.4 7.0 3.6 1.6 8.0 12.0 Q1
TL431AIDBVR SOT-23 DBV 5 3000 180.0 8.4 3.23 | 317 | 1.37 4.0 8.0 Q3
TL431AIDBVR SOT-23 | DBV 5 3000 178.0 9.0 3.3 3.2 14 4.0 8.0 Q3
TL431AIDBVT SOT-23 DBV 5 250 178.0 9.0 3.3 3.2 1.4 4.0 8.0 Q3
TL431AIDBZR SOT-23 DBz 3 3000 180.0 8.4 2.9 3.35 | 1.35 4.0 8.0 Q3
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Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)

TL431AIDBZRG4 SOT-23 DBZ 3 3000 180.0 8.4 2.9 3.35 | 135 4.0 8.0 Q3
TL431AIDBZT SOT-23 DBz 3 250 178.0 9.0 315 | 277 | 1.22 4.0 8.0 Q3
TL431AIDBZT SOT-23 DBz 3 250 180.0 8.4 29 335 | 1.35 4.0 8.0 Q3

TL431AIDBZTG4 SOT-23 DBz 3 250 180.0 8.4 2.9 335 | 1.35 4.0 8.0 Q3
TL431AIDCKR SC70 DCK 6 3000 179.0 8.4 2.2 2.5 1.2 4.0 8.0 Q3
TL431AIDCKT SC70 DCK 6 250 179.0 8.4 2.2 25 1.2 4.0 8.0 Q3

TL431AIDR SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
TL431AIPK SOT-89 PK 3 1000 180.0 12.4 491 | 4.52 1.9 8.0 12.0 Q3

TL431AQDBVR SOT-23 DBV 5 3000 178.0 9.0 3.3 3.2 1.4 4.0 8.0 Q3
TL431AQDBVT SOT-23 | DBV 5 250 178.0 9.0 3.3 3.2 14 4.0 8.0 Q3
TL431AQDBZR SOT-23 DBz 3 3000 180.0 8.4 29 335 | 1.35 4.0 8.0 Q3

TL431AQDBZRG4 SOT-23 DBz 3 3000 180.0 8.4 2.9 335 | 1.35 4.0 8.0 Q3
TL431AQDBZT SOT-23 DBz 3 250 178.0 9.0 3.15 | 277 | 1.22 4.0 8.0 Q3

TL431AQDBZTG4 SOT-23 | DBz 3 250 180.0 8.4 29 | 335 | 135 | 4.0 8.0 Q3
TL431AQDCKR SC70 DCK 6 3000 179.0 8.4 2.2 25 1.2 4.0 8.0 Q3
TL431AQDCKT SC70 DCK 6 250 179.0 8.4 2.2 25 1.2 4.0 8.0 Q3
TL431AQPK SOT-89 PK 3 1000 180.0 12.4 491 | 452 1.9 8.0 12.0 Q3
TL431BCDBVR SOT-23 | DBV 5 3000 178.0 9.0 3.3 3.2 14 4.0 8.0 Q3
TL431BCDBVT SOT-23 DBV 5 250 178.0 9.0 3.3 3.2 1.4 4.0 8.0 Q3
TL431BCDBZR SOT-23 DBz 3 3000 180.0 8.4 2.9 335 | 1.35 4.0 8.0 Q3

TL431BCDBZRG4 SOT-23| DBz 3 3000 180.0 8.4 29 | 335 | 135 | 4.0 8.0 Q3
TL431BCDBZT SOT-23 | DBz 3 250 180.0 8.4 29 | 335 | 135 | 4.0 8.0 Q3
TL431BCDBZT SOT-23 DBz 3 250 178.0 9.0 3.15 | 2.77 | 1.22 4.0 8.0 Q3

TL431BCDBZTG4 SOT-23 DBz 3 250 180.0 8.4 2.9 335 | 1.35 4.0 8.0 Q3
TL431BCDCKR SC70 DCK 6 3000 179.0 8.4 2.2 2.5 1.2 4.0 8.0 Q3
TL431BCDCKT SC70 DCK 6 250 179.0 8.4 2.2 25 1.2 4.0 8.0 Q3
TL431BCDR SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
TL431BCPK SOT-89 PK 3 1000 180.0 12.4 491 | 4.52 1.9 8.0 12.0 Q3
TL431BIDBVR SOT-23 DBV 5 3000 178.0 9.0 3.3 3.2 1.4 4.0 8.0 Q3
TL431BIDBVT SOT-23 DBV 5 250 178.0 9.0 3.3 3.2 1.4 4.0 8.0 Q3
TL431BIDBZR SOT-23 DBz 3 3000 180.0 8.4 29 335 | 1.35 4.0 8.0 Q3

TL431BIDBZRG4 SOT-23 DBz 3 3000 180.0 8.4 2.9 335 | 1.35 4.0 8.0 Q3
TL431BIDBZT SOT-23 DBz 3 250 180.0 8.4 2.9 3.35 | 135 4.0 8.0 Q3
TL431BIDBZT SOT-23 DBz 3 250 178.0 9.0 315 | 277 | 1.22 4.0 8.0 Q3

TL431BIDBZTG4 SOT-23 DBz 3 250 180.0 8.4 29 335 | 1.35 4.0 8.0 Q3
TL431BIDCKR SC70 DCK 6 3000 179.0 8.4 2.2 25 1.2 4.0 8.0 Q3
TL431BIDCKT SC70 DCK 6 250 179.0 8.4 2.2 2.5 1.2 4.0 8.0 Q3

TL431BIDR SOIC D 8 2500 330.0 124 6.4 5.2 21 8.0 | 12.0 Q1
TL431BIPK SOT-89 PK 3 1000 180.0 12.4 491 | 4.52 1.9 8.0 12.0 Q3

TL431BQDBVR SOT-23 DBV 5 3000 178.0 9.0 3.3 3.2 1.4 4.0 8.0 Q3

TL431BQDBVT SOT-23 DBV 5 250 178.0 9.0 3.3 3.2 1.4 4.0 8.0 Q3
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Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
TL431BQDBVT SOT-23 DBV 5 250 180.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
TL431BQDBZR SOT-23 | DBz 3 3000 180.0 8.4 29 | 335 | 135 | 4.0 8.0 Q3
TL431BQDBZRG4 SOT-23 DBz 3 3000 180.0 8.4 29 335 | 1.35 4.0 8.0 Q3
TL431BQDBZT SOT-23 DBz 3 250 180.0 8.4 2.9 335 | 1.35 4.0 8.0 Q3
TL431BQDBZT SOT-23 DBz 3 250 178.0 9.0 315 | 277 | 1.22 4.0 8.0 Q3
TL431BQDBZTG4 SOT-23 | DBz 3 250 180.0 8.4 29 | 335 | 135 | 4.0 8.0 Q3
TL431BQDCKR SC70 DCK 6 3000 179.0 8.4 2.2 25 1.2 4.0 8.0 Q3
TL431BQDCKT SC70 DCK 6 250 179.0 8.4 2.2 25 1.2 4.0 8.0 Q3
TL431BQDR SoIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
TL431CDBVR SOT-23 | DBV 5 3000 178.0 9.0 3.3 3.2 14 4.0 8.0 Q3
TL431CDBVR SOT-23 DBV 5 3000 180.0 8.4 3.23 | 317 | 1.37 4.0 8.0 Q3
TL431CDBVT SOT-23 DBV 5 250 178.0 9.0 3.3 3.2 1.4 4.0 8.0 Q3
TL431CDBVT SOT-23 DBV 5 250 180.0 8.4 3.23 | 317 | 1.37 4.0 8.0 Q3
TL431CDBZR SOT-23 | DBz 3 3000 180.0 8.4 29 | 335 | 135 | 4.0 8.0 Q3
TL431CDBZRG4 SOT-23 DBz 3 3000 180.0 8.4 29 335 | 135 4.0 8.0 Q3
TL431CDBZT SOT-23 DBz 3 250 180.0 8.4 2.9 335 | 1.35 4.0 8.0 Q3
TL4A31CDBZTG4 SOT-23 DBZ 3 250 180.0 8.4 2.9 3.35 | 135 4.0 8.0 Q3
TL431CDR SOIC D 8 2500 330.0 124 6.4 5.2 21 8.0 | 12.0 Q1
TL4A31CDR-J SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
TL431CPK SOT-89 PK 3 1000 180.0 12.4 491 | 4.52 1.9 8.0 12.0 Q3
TL431CPKE6 SOT-89 PK 3 1000 180.0 13.0 491 | 452 1.9 8.0 12.0 Q3
TL431IDBVR SOT-23 | DBV 5 3000 180.0 8.4 323 | 317 | 1.37 | 4.0 8.0 Q3
TL431IDBVR SOT-23 DBV 5 3000 178.0 9.0 3.3 3.2 1.4 4.0 8.0 Q3
TL431IDBVT SOT-23 DBV 5 250 178.0 9.0 3.3 3.2 1.4 4.0 8.0 Q3
TL431IDBZR SOT-23 DBZ 3 3000 180.0 8.4 2.9 3.35 | 135 4.0 8.0 Q3
TL431IDBZRG4 SOT-23 | DBz 3 3000 180.0 8.4 29 | 335 | 135 | 4.0 8.0 Q3
TL431IDBZT SOT-23 DBz 3 250 178.0 9.0 3.15 | 2.77 | 1.22 4.0 8.0 Q3
TL431IDBZT SOT-23 DBz 3 250 180.0 8.4 29 335 | 1.35 4.0 8.0 Q3
TL431IDBZTG4 SOT-23 DBZ 3 250 180.0 8.4 2.9 3.35 | 135 4.0 8.0 Q3
TL431IDR SOIC D 8 2500 330.0 124 6.4 5.2 21 8.0 | 12.0 Q1
TL431IPK SOT-89 PK 3 1000 180.0 12.4 491 | 4.52 1.9 8.0 12.0 Q3
TL431QDBVR SOT-23 DBV 5 3000 178.0 9.0 3.3 3.2 1.4 4.0 8.0 Q3
TL431QDBVT SOT-23 DBV 5 250 178.0 9.0 3.3 3.2 1.4 4.0 8.0 Q3
TL431QDBZR SOT-23 | DBz 3 3000 180.0 8.4 29 | 335 | 135 | 4.0 8.0 Q3
TL431QDBZR SOT-23 DBz 3 3000 178.0 9.0 3.15 | 2.77 | 1.22 4.0 8.0 Q3
TL431QDBZRG4 SOT-23 DBz 3 3000 180.0 8.4 29 335 | 1.35 4.0 8.0 Q3
TL431QDBZT SOT-23 DBz 3 250 178.0 9.0 315 | 277 | 1.22 4.0 8.0 Q3
TL431QDBZT SOT-23 | DBz 3 250 180.0 8.4 29 | 335 | 135 | 4.0 8.0 Q3
TL431QDBZTG4 SOT-23 DBz 3 250 180.0 8.4 29 335 | 1.35 4.0 8.0 Q3
TL431QDCKR SC70 DCK 6 3000 179.0 8.4 2.2 25 1.2 4.0 8.0 Q3
TL431QDCKT SC70 DCK 6 250 179.0 8.4 2.2 2.5 1.2 4.0 8.0 Q3
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Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)

TL431QDR SOoIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
TL432ACDBVR SOT-23 | DBV 5 3000 178.0 9.0 3.3 3.2 14 4.0 8.0 Q3
TL432ACDBZR SOT-23 DBz 3 3000 180.0 8.4 29 335 | 1.35 4.0 8.0 Q3
TL432ACDBZR SOT-23 DBz 3 3000 178.0 9.0 3.15 | 277 | 1.22 4.0 8.0 Q3

TL432ACDBZRG4 SOT-23| DBz 3 3000 180.0 8.4 29 | 335 | 1.35 | 4.0 8.0 Q3
TL432ACDBZT SOT-23 | DBz 3 250 178.0 9.0 315 | 277 | 1.22 | 4.0 8.0 Q3
TL432ACDBZT SOT-23 DBz 3 250 180.0 8.4 29 335 | 1.35 4.0 8.0 Q3

TL432ACDBZTG4 SOT-23 DBz 3 250 180.0 8.4 2.9 335 | 1.35 4.0 8.0 Q3
TLA32AIDBVR SOT-23 DBV 5 3000 178.0 9.0 3.3 3.2 1.4 4.0 8.0 Q3
TL432AIDBZR SOT-23 | DBz 3 3000 180.0 8.4 29 | 335 | 135 | 4.0 8.0 Q3
TL432AIDBZRG4 SOT-23 DBz 3 3000 180.0 8.4 29 335 | 1.35 4.0 8.0 Q3
TL432AIDBZT SOT-23 DBz 3 250 180.0 8.4 2.9 335 | 1.35 4.0 8.0 Q3
TL432AIDBZT SOT-23 DBz 3 250 178.0 9.0 3.15 | 277 | 1.22 4.0 8.0 Q3
TL432AIDBZTG4 SOT-23 | DBz 3 250 180.0 8.4 29 | 335 | 135 | 4.0 8.0 Q3

TL432AIPK SOT-89 PK 3 1000 180.0 12.4 491 | 4.52 1.9 8.0 12.0 Q3
TL432AQDBVR SOT-23 DBV 5 3000 179.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
TL432AQDBVR SOT-23 DBV 5 3000 178.0 9.0 3.3 3.2 1.4 4.0 8.0 Q3
TL432AQDBVT SOT-23 | DBV 5 250 178.0 9.0 3.3 3.2 14 4.0 8.0 Q3
TL432AQDBVT SOT-23 DBV 5 250 179.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
TL432AQDBZR SOT-23 DBz 3 3000 180.0 8.4 2.9 335 | 1.35 4.0 8.0 Q3
TL432AQDBZR SOT-23 DBz 3 3000 178.0 9.0 3.15 | 277 | 1.22 4.0 8.0 Q3

TL432AQDBZRG4 SOT-23 | DBz 3 3000 180.0 8.4 29 | 335 | 135 | 4.0 8.0 Q3
TL432AQDBZT SOT-23 DBz 3 250 178.0 9.0 3.15 | 2.77 | 1.22 4.0 8.0 Q3
TL432AQDBZT SOT-23 DBz 3 250 180.0 8.4 2.9 335 | 1.35 4.0 8.0 Q3

TL4A32AQDBZTG4 SOT-23 DBz 3 250 180.0 8.4 2.9 3.35 | 135 4.0 8.0 Q3

TL432AQPK SOT-89 PK 3 1000 180.0 124 491 | 452 | 1.9 8.0 | 12.0 Q3
TL432BCDBVR SOT-23 DBV 5 3000 180.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
TL432BCDBVR SOT-23 DBV 5 3000 178.0 9.0 3.3 3.2 1.4 4.0 8.0 Q3
TL432BCDBZR SOT-23 DBZ 3 3000 180.0 8.4 2.9 3.35 | 135 4.0 8.0 Q3
TL432BCDBZR SOT-23 | DBz 3 3000 178.0 9.0 315 | 277 | 1.22 | 4.0 8.0 Q3

TL432BCDBZRG4 SOT-23 DBz 3 3000 180.0 8.4 29 335 | 1.35 4.0 8.0 Q3
TL432BCDBZT SOT-23 DBz 3 250 180.0 8.4 2.9 335 | 1.35 4.0 8.0 Q3
TL432BCDBZT SOT-23 DBz 3 250 178.0 9.0 315 | 277 | 1.22 4.0 8.0 Q3

TL432BCDBZTG4 SOT-23 | DBz 3 250 180.0 8.4 29 | 335 | 135 | 4.0 8.0 Q3

TL432BCPK SOT-89 PK 3 1000 180.0 12.4 491 | 4.52 1.9 8.0 12.0 Q3
TL432BIDBZR SOT-23 DBz 3 3000 180.0 8.4 29 335 | 1.35 4.0 8.0 Q3
TL432BIDBZRG4 SOT-23 DBZ 3 3000 180.0 8.4 2.9 3.35 | 135 4.0 8.0 Q3
TL432BIDBZT SOT-23 | DBz 3 250 180.0 8.4 29 | 335 | 135 | 4.0 8.0 Q3
TL432BIDBZT SOT-23 DBz 3 250 178.0 9.0 3.15 | 2.77 | 1.22 4.0 8.0 Q3
TL432BIDBZTG4 SOT-23 DBz 3 250 180.0 8.4 29 335 | 1.35 4.0 8.0 Q3

TL432BIPK SOT-89 PK 3 1000 180.0 12.4 491 | 452 1.9 8.0 12.0 Q3
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Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)

TL432BQDBZR SOT-23 DBZ 3 3000 180.0 8.4 2.9 3.35 | 135 4.0 8.0 Q3
TL432BQPK SOT-89 PK 3 1000 180.0 124 491 | 452 | 1.9 8.0 | 12.0 Q3
TL432CDBVR SOT-23 DBV 5 3000 178.0 9.0 3.3 3.2 1.4 4.0 8.0 Q3
TL432CDBZR SOT-23 DBz 3 3000 180.0 8.4 2.9 335 | 1.35 4.0 8.0 Q3
TL432CDBZRG4 SOT-23| DBz 3 3000 180.0 8.4 29 | 335 | 1.35 | 4.0 8.0 Q3
TL432CPK SOT-89 PK 3 1000 180.0 124 491 | 452 | 1.9 8.0 | 12.0 Q3
TL432IDBVR SOT-23 DBV 5 3000 178.0 9.0 3.3 3.2 1.4 4.0 8.0 Q3
TL432IDBZR SOT-23 DBz 3 3000 180.0 8.4 2.9 335 | 1.35 4.0 8.0 Q3
TL432IDBZRG4 SOT-23 DBZ 3 3000 180.0 8.4 2.9 3.35 | 135 4.0 8.0 Q3
TL432IDBZT SOT-23 | DBz 3 250 178.0 9.0 315 | 277 | 1.22 | 4.0 8.0 Q3
TL432IDBZT SOT-23 DBz 3 250 180.0 8.4 29 335 | 1.35 4.0 8.0 Q3
TL432IDBZTG4 SOT-23 DBz 3 250 180.0 8.4 2.9 335 | 1.35 4.0 8.0 Q3
TL432IPK SOT-89 PK 3 1000 180.0 12.4 491 | 452 1.9 8.0 12.0 Q3
TL432QDBZR SOT-23 | DBz 3 3000 180.0 8.4 29 | 335 | 135 | 4.0 8.0 Q3
TL432QDBZR SOT-23 DBz 3 3000 178.0 9.0 3.15 | 277 | 1.22 4.0 8.0 Q3
TL432QDBZRG4 SOT-23 DBz 3 3000 180.0 8.4 2.9 335 | 1.35 4.0 8.0 Q3
TL432QPK SOT-89 PK 3 1000 180.0 12.4 491 | 452 1.9 8.0 12.0 Q3
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TAPE AND REEL BOX DIMENSIONS

*All dimensions are nominal

Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
TL431ACDBVR SOT-23 DBV 5 3000 180.0 180.0 18.0
TL431ACDBVR SOT-23 DBV 5 3000 183.0 183.0 20.0
TL431ACDBVT SOT-23 DBV 5 250 180.0 180.0 18.0
TL431ACDBZR SOT-23 DBz 3 3000 210.0 185.0 35.0

TL431ACDBZRG4 SOT-23 DBz 3 3000 210.0 185.0 35.0
TL431ACDBZT SOT-23 DBZ 3 250 210.0 185.0 35.0
TL431ACDBZT SOT-23 DBZ 3 250 180.0 180.0 18.0

TL431ACDBZTG4 SOT-23 DBz 3 250 210.0 185.0 35.0
TL431ACDCKR SC70 DCK 6 3000 183.0 183.0 20.0

TL431ACPK SOT-89 PK 3 1000 340.0 340.0 38.0
TL431ACPSR SO PS 8 2000 356.0 356.0 35.0
TL431ACPWR TSSOP PW 8 2000 356.0 356.0 35.0
TL431AIDBVR SOT-23 DBV 5 3000 183.0 183.0 20.0
TL431AIDBVR SOT-23 DBV 5 3000 180.0 180.0 18.0
TL431AIDBVT SOT-23 DBV 5 250 180.0 180.0 18.0
TL431AIDBZR SOT-23 DBz 3 3000 210.0 185.0 35.0

TL431AIDBZRG4 SOT-23 DBz 3 3000 210.0 185.0 35.0
TL431AIDBZT SOT-23 DBZ 3 250 180.0 180.0 18.0

Pack Materials-Page 6



PACKAGE MATERIALS INFORMATION

I3 TEXAS
INSTRUMENTS
www.ti.com 20-Apr-2024
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)

TL431AIDBZT SOT-23 DBz 3 250 210.0 185.0 35.0
TL431AIDBZTG4 SOT-23 DBZ 3 250 210.0 185.0 35.0
TL431AIDCKR SC70 DCK 6 3000 200.0 183.0 25.0
TL431AIDCKT SC70 DCK 6 250 200.0 183.0 25.0
TL431AIDR SOIC D 8 2500 340.5 338.1 20.6
TL431AIPK SOT-89 PK 3 1000 340.0 340.0 38.0
TL431AQDBVR SOT-23 DBV 5 3000 180.0 180.0 18.0
TL431AQDBVT SOT-23 DBV 5 250 180.0 180.0 18.0
TL431AQDBZR SOT-23 DBz 3 3000 210.0 185.0 35.0
TL431AQDBZRG4 SOT-23 DBZ 3 3000 210.0 185.0 35.0
TL431AQDBZT SOT-23 DBZ 3 250 180.0 180.0 18.0
TL431AQDBZTG4 SOT-23 DBz 3 250 210.0 185.0 35.0
TL431AQDCKR SC70 DCK 6 3000 200.0 183.0 25.0
TL431AQDCKT SC70 DCK 6 250 200.0 183.0 25.0
TL431AQPK SOT-89 PK 3 1000 340.0 340.0 38.0
TL431BCDBVR SOT-23 DBV 5 3000 180.0 180.0 18.0
TL431BCDBVT SOT-23 DBV 5 250 180.0 180.0 18.0
TL431BCDBZR SOT-23 DBZ 3 3000 210.0 185.0 35.0
TLA31BCDBZRG4 SOT-23 DBZ 3 3000 210.0 185.0 35.0
TL431BCDBZT SOT-23 DBz 3 250 210.0 185.0 35.0
TL431BCDBZT SOT-23 DBz 3 250 180.0 180.0 18.0
TL4A31BCDBZTG4 SOT-23 DBZ 3 250 210.0 185.0 35.0
TL431BCDCKR SC70 DCK 6 3000 200.0 183.0 25.0
TL431BCDCKT SC70 DCK 6 250 200.0 183.0 25.0
TL431BCDR SOIC D 8 2500 340.5 338.1 20.6
TL431BCPK SOT-89 PK 3 1000 340.0 340.0 38.0
TL431BIDBVR SOT-23 DBV 5 3000 180.0 180.0 18.0
TL431BIDBVT SOT-23 DBV 5 250 180.0 180.0 18.0
TL431BIDBZR SOT-23 DBz 3 3000 210.0 185.0 35.0
TL431BIDBZRG4 SOT-23 DBZ 3 3000 210.0 185.0 35.0
TL431BIDBZT SOT-23 DBZ 3 250 210.0 185.0 35.0
TL431BIDBZT SOT-23 DBz 3 250 180.0 180.0 18.0
TL431BIDBZTG4 SOT-23 DBz 3 250 210.0 185.0 35.0
TL431BIDCKR SC70 DCK 6 3000 200.0 183.0 25.0
TL431BIDCKT SC70 DCK 6 250 203.0 203.0 35.0
TL431BIDR SOIC D 8 2500 340.5 338.1 20.6
TL431BIPK SOT-89 PK 3 1000 340.0 340.0 38.0
TL431BQDBVR SOT-23 DBV 5 3000 180.0 180.0 18.0
TL431BQDBVT SOT-23 DBV 5 250 180.0 180.0 18.0
TL431BQDBVT SOT-23 DBV 5 250 200.0 183.0 25.0
TL431BQDBZR SOT-23 DBz 3 3000 210.0 185.0 35.0
TL431BQDBZRG4 SOT-23 DBZ 3 3000 210.0 185.0 35.0
TL431BQDBZT SOT-23 DBz 3 250 210.0 185.0 35.0
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PACKAGE MATERIALS INFORMATION
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INSTRUMENTS
www.ti.com 20-Apr-2024
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)

TL431BQDBZT SOT-23 DBz 3 250 180.0 180.0 18.0
TL4A31BQDBZTG4 SOT-23 DBZ 3 250 210.0 185.0 35.0
TL431BQDCKR SC70 DCK 6 3000 200.0 183.0 25.0
TL431BQDCKT SC70 DCK 6 250 203.0 203.0 35.0
TL431BQDR SOIC D 8 2500 340.5 338.1 20.6
TL431CDBVR SOT-23 DBV 5 3000 180.0 180.0 18.0
TL431CDBVR SOT-23 DBV 5 3000 183.0 183.0 20.0
TL431CDBVT SOT-23 DBV 5 250 180.0 180.0 18.0
TL431CDBVT SOT-23 DBV 5 250 183.0 183.0 20.0
TL431CDBZR SOT-23 DBZ 3 3000 210.0 185.0 35.0
TL431CDBZRG4 SOT-23 DBz 3 3000 210.0 185.0 35.0
TL431CDBZT SOT-23 DBz 3 250 210.0 185.0 35.0
TL4A31CDBZTG4 SOT-23 DBz 3 250 210.0 185.0 35.0
TL431CDR SoIC D 8 2500 340.5 338.1 20.6
TL431CDR-J SolIC D 8 2500 340.5 338.1 20.6
TL431CPK SOT-89 PK 3 1000 340.0 340.0 38.0
TL431CPKEG6 SOT-89 PK 3 1000 182.0 182.0 20.0
TL431IDBVR SOT-23 DBV 5 3000 183.0 183.0 20.0
TL431IDBVR SOT-23 DBV 5 3000 180.0 180.0 18.0
TL431IDBVT SOT-23 DBV 5 250 180.0 180.0 18.0
TL431IDBZR SOT-23 DBz 3 3000 210.0 185.0 35.0
TL431IDBZRG4 SOT-23 DBZ 3 3000 210.0 185.0 35.0
TL431IDBZT SOT-23 DBZ 3 250 180.0 180.0 18.0
TL431IDBZT SOT-23 DBz 3 250 210.0 185.0 35.0
TL431IDBZTG4 SOT-23 DBz 3 250 210.0 185.0 35.0
TL431IDR SoIC D 8 2500 340.5 338.1 20.6
TL431IPK SOT-89 PK 3 1000 340.0 340.0 38.0
TL431QDBVR SOT-23 DBV 5 3000 180.0 180.0 18.0
TL431QDBVT SOT-23 DBV 5 250 180.0 180.0 18.0
TL431QDBZR SOT-23 DBZ 3 3000 210.0 185.0 35.0
TL431QDBZR SOT-23 DBZ 3 3000 180.0 180.0 18.0
TL431QDBZRG4 SOT-23 DBz 3 3000 210.0 185.0 35.0
TL431QDBZT SOT-23 DBz 3 250 180.0 180.0 18.0
TL431QDBZT SOT-23 DBZ 3 250 210.0 185.0 35.0
TL4A31QDBZTG4 SOT-23 DBZ 3 250 210.0 185.0 35.0
TL431QDCKR SC70 DCK 6 3000 203.0 203.0 35.0
TL431QDCKT SC70 DCK 6 250 203.0 203.0 35.0
TL431QDR SoIC D 8 2500 340.5 338.1 20.6
TL432ACDBVR SOT-23 DBV 5 3000 180.0 180.0 18.0
TL432ACDBZR SOT-23 DBz 3 3000 210.0 185.0 35.0
TL432ACDBZR SOT-23 DBz 3 3000 180.0 180.0 18.0
TL4A32ACDBZRG4 SOT-23 DBZ 3 3000 210.0 185.0 35.0
TL432ACDBZT SOT-23 DBz 3 250 180.0 180.0 18.0
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Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)

TL432ACDBZT SOT-23 DBz 3 250 210.0 185.0 35.0
TL4A32ACDBZTG4 SOT-23 DBZ 3 250 210.0 185.0 35.0
TL432AIDBVR SOT-23 DBV 5 3000 180.0 180.0 18.0
TL432AIDBZR SOT-23 DBz 3 3000 210.0 185.0 35.0
TL432AIDBZRG4 SOT-23 DBz 3 3000 210.0 185.0 35.0
TL432AIDBZT SOT-23 DBZ 3 250 210.0 185.0 35.0
TL432AIDBZT SOT-23 DBZ 3 250 180.0 180.0 18.0
TL432AIDBZTG4 SOT-23 DBz 3 250 210.0 185.0 35.0
TL432AIPK SOT-89 PK 3 1000 340.0 340.0 38.0
TL432AQDBVR SOT-23 DBV 5 3000 203.0 203.0 35.0
TL432AQDBVR SOT-23 DBV 5 3000 180.0 180.0 18.0
TL432AQDBVT SOT-23 DBV 5 250 180.0 180.0 18.0
TL432AQDBVT SOT-23 DBV 5 250 203.0 203.0 35.0
TL432AQDBZR SOT-23 DBZ 3 3000 210.0 185.0 35.0
TL432AQDBZR SOT-23 DBZ 3 3000 180.0 180.0 18.0
TL432AQDBZRG4 SOT-23 DBz 3 3000 210.0 185.0 35.0
TL432AQDBZT SOT-23 DBz 3 250 180.0 180.0 18.0
TL432AQDBZT SOT-23 DBZ 3 250 210.0 185.0 35.0
TL4A32AQDBZTG4 SOT-23 DBZ 3 250 210.0 185.0 35.0
TL432AQPK SOT-89 PK 3 1000 340.0 340.0 38.0
TL432BCDBVR SOT-23 DBV 5 3000 200.0 183.0 25.0
TL432BCDBVR SOT-23 DBV 5 3000 180.0 180.0 18.0
TL432BCDBZR SOT-23 DBZ 3 3000 210.0 185.0 35.0
TL432BCDBZR SOT-23 DBz 3 3000 180.0 180.0 18.0
TL432BCDBZRG4 SOT-23 DBz 3 3000 210.0 185.0 35.0
TL432BCDBZT SOT-23 DBZ 3 250 210.0 185.0 35.0
TL432BCDBZT SOT-23 DBZ 3 250 180.0 180.0 18.0
TL432BCDBZTG4 SOT-23 DBz 3 250 210.0 185.0 35.0
TL432BCPK SOT-89 PK 3 1000 340.0 340.0 38.0
TL432BIDBZR SOT-23 DBZ 3 3000 210.0 185.0 35.0
TL432BIDBZRG4 SOT-23 DBZ 3 3000 210.0 185.0 35.0
TL432BIDBZT SOT-23 DBz 3 250 210.0 185.0 35.0
TL432BIDBZT SOT-23 DBz 3 250 180.0 180.0 18.0
TL432BIDBZTG4 SOT-23 DBZ 3 250 210.0 185.0 35.0
TL432BIPK SOT-89 PK 3 1000 340.0 340.0 38.0
TL432BQDBZR SOT-23 DBz 3 3000 210.0 185.0 35.0
TL432BQPK SOT-89 PK 3 1000 340.0 340.0 38.0
TL432CDBVR SOT-23 DBV 5 3000 180.0 180.0 18.0
TL432CDBZR SOT-23 DBz 3 3000 210.0 185.0 35.0
TL432CDBZRG4 SOT-23 DBz 3 3000 210.0 185.0 35.0
TL432CPK SOT-89 PK 3 1000 340.0 340.0 38.0
TL432IDBVR SOT-23 DBV 5 3000 180.0 180.0 18.0
TL432IDBZR SOT-23 DBz 3 3000 210.0 185.0 35.0
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www.ti.com 20-Apr-2024
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)

TL432IDBZRG4 SOT-23 DBz 3 3000 210.0 185.0 35.0
TL432IDBZT SOT-23 DBz 3 250 180.0 180.0 18.0
TL432IDBZT SOT-23 DBZ 3 250 210.0 185.0 35.0
TL432IDBZTG4 SOT-23 DBz 3 250 210.0 185.0 35.0
TL432IPK SOT-89 PK 3 1000 340.0 340.0 38.0
TL432QDBZR SOT-23 DBz 3 3000 210.0 185.0 35.0
TL432QDBZR SOT-23 DBZ 3 3000 180.0 180.0 18.0
TL432QDBZRG4 SOT-23 DBz 3 3000 210.0 185.0 35.0
TL432QPK SOT-89 PK 3 1000 340.0 340.0 38.0
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TUBE

T - Tube
height L - Tubelength

< n < n
« Lt < Lt

' 5
w-Tube| I U U _
> width %%
; v

— B - Alignment groove width

\ 4

*All dimensions are nominal

Device Package Name |Package Type Pins SPQ L (mm) W (mm) T (um) B (mm)
TL431ACD D SOIC 8 75 507 8 3940 4.32
TL431ACP P PDIP 8 50 506 13.97 11230 4.32
TL431AID D SOoIC 8 75 507 8 3940 4.32
TL431BCD D SoIC 8 75 507 8 3940 4.32
TL431BID D SOIC 8 75 507 8 3940 4.32
TL431BQD D SoIC 8 75 507 8 3940 4.32
TL431CD D SoIC 8 75 507 8 3940 4.32

TL431ID D SoIC 8 75 507 8 3940 4.32
TL431QD D SoIC 8 75 507 8 3940 4.32
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PACKAGE OUTLINE

DBZ0003A \ SOT-23 - 1.12 mm max height
SMALL OUTLINE TRANSISTOR
—= 1.12 MAX =
—~ {2 ]oa[c]
PIN 1— .
INDEX AREA /—\}-
R I
‘._
0 95| (0. 125) ‘
3.04 :
2.80 ‘
(0.15) j ‘
NOTE 4 :
|
5 \
ax 02 — |
0.3 4 0. 10
[ & |o2®@[c[A[B] =~ (0.95) 001"
GAGE PLANE 0.20

#

08TYP

E] J 008 7P

0.6
02 YP SEATING PLANE

4214838/D 03/2023

NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing

per ASME Y14.5M.

2. This drawing is subject to change without notice.
3. Reference JEDEC registration TO-236, except minimum foot length.
4. Support pin may differ or may not be present.

INSTRUMENTS

www.ti.com




EXAMPLE BOARD LAYOUT
DBZ0003A SOT-23 - 1.12 mm max height

SMALL OUTLINE TRANSISTOR

LAND PATTERN EXAMPLE
SCALE:15X

SOLDER MASK METAL METAL UNDER SOEN R MASK
OPENING \ SOLDER MASK\\

*J L 0.07 MAX J L* 0.07 MIN
ALL AROUND

ALL AROUND
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED)

SOLDER MASK DETAILS

4214838/D 03/2023

NOTES: (continued)

4. Publication IPC-7351 may have alternate designs.
5. Solder mask tolerances between and around signal pads can vary based on board fabrication site.

INSTRUMENTS
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EXAMPLE STENCIL DESIGN
DBZ0003A SOT-23 - 1.12 mm max height

SMALL OUTLINE TRANSISTOR

(R0.05) TYP

~— (2.1)

SOLDER PASTE EXAMPLE
BASED ON 0.125 THICK STENCIL
SCALE:15X

4214838/D 03/2023

NOTES: (continued)

6. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
7. Board assembly site may have different recommendations for stencil design.

INSTRUMENTS
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MECHANICAL DATA

PK (R—PSSO-F3) PLASTIC SINGLE—-IN—LINE PACKAGE
T ; o n %$
8] m
| "E
|
2,60 | 425
2,40 ‘ 10
i , ¢
1 3 L s
ST o) |,
[@]010 @][c]Al8] 0.56
0,41
[&]0,10 @[c[A]B]
|
;fg A
Bottom View
4040234/D  02/2006

NOTES: All linear dimensions are in millimeters. Dimensioning and tolerancing per ASME Y14.5M-1994.
This drawing is subject to change without notice.
The center lead is in electrical contact with the tab.

Body dimensions do not include mold flash or protrusion. Mold flash and protrusion not to exceed 0.15 per side.

Thermal pad contour optional within these dimensions.

ﬁb.@o.@?

Falls within JEDEC TO-243 variation AA, except minimum lead length, pin 2 minimum lead width, minimum tab width.

{'F TExAS
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LAND PATTERN

PK (R—PDSO-G3)

Example Board Layout

(Note C)
2,20
ﬁJ_ 0,40
O,go
_ 1
3,70
2"
\
|
! ‘ 1,80
‘ 1,50
|
[
1,00
1,00

1\ Non Solder Mask Defined Pad  Solder Mask Opening
i T T (Note E)

\
/

Pad Geometry

/
N e || —— 0’07 /,/' (Note C)

ANy All Around
S

Example Stencil Design
(Note D)
2,20
»mfo,zlo
\ ' O,gO
45'\/ | 0
|
i 3,70
|
P
| | |
| | | ‘
| | ! 1,80
| | | 10
| | |
[ [ [
1,00
—1,00
1,50)
£.00

4208221 /A 09,/06

NOTES: A. All linear dimensions are in millimeters.

B. This drawing is subject to change without notice.
C

D

Publication IPC-7351 is recommended for alternate designs.

Laser cutting apertures with trapezoidal walls and also rounding corners will offer better paste release. Customers should

contact their board assembly site for stencil design recommendations.

Refer to IPC-7525.

E.  Customers should contact their board fabrication site for solder mask tolerances between and around signal pads.

{'? TEXAS
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MECHANICAL DATA

DCK (R—PDSO—GB) PLASTIC SMALL—OUTLINE PACKAGE
15
6 4|
H ﬁq H T
2,40
1,40 @

X" 1 7110 ' Gauge Plane

’ Seating Plane

Pin 1
Index Area

L Seotmg Plane

(=)
o
O

4093553-4/G  01/2007

NOTES: Al linear dimensions are in millimeters.
This drawing is subject to change without notice.
Body dimensions do not include mold flash or protrusion. Mold flash and protrusion shall not exceed 0.15 per side.

Falls within JEDEC MO-203 variation AB.

o Ow>

b TExAS
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www.ti.com



LAND PATTERN DATA

DCK (R—PDSO—G6)

PLASTIC SMALL OUTLINE

Example Board Layout

] )
]

H “\D

‘&MO 65

/

RN
/ NN

/S})\der Mask Opening

I P/Z]d Geometry

Stencil Openings
Based on a stencil thickness

of .127mm (.005inch).

6x0,35—  (—

e
HE-

‘k 4x0,65

~— 2x1,30 —

\ |
\ ﬁ 0,05 /
\ 0,50/
v
~
4210356-3/C 07/
NOTES: All linear dimensions are in millimeters.

This drawing is subject to change without notice.

Publication IPC=7351 is recommended for alternate designs.

metal load solder paste.

Laser cutting apertures with trapezoidal walls and also rounding corners will offer better paste release.
contact their board assembly site for stencil design recommendations.

Customers should place a note on the circuit board fabrication drawing not to alter the center solder mask defined pad.

Customers should
Example stencil design based on a 50% volumetric

Refer to IPC-7525 for other stencil recommendations.
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PACKAGE OUTLINE

DBVOOO5A SOT-23 - 1.45 mm max height
SMALL OUTLINE TRANSISTOR
3.0
2.6
(D loafc— =
PIN 1 izg E 4—‘
INDEX AREAj N

GAGE PLANE

f

(1

|
|
|

4
\
L NOTE 5

8

0: TYP&/A+ L—'

0.6
0.3

TYP

SEATING PLANE

1.45
0.90

ALTERNATIVE PACKAGE SINGULATION VIEW

4214839/J 02/2024

NOTES:

AOWN =

)]

per ASME Y14.5M.

exceed 0.25 mm per side.

. This drawing is subject to change without notice.
. Refernce JEDEC MO-178.
. Body dimensions do not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not

. Support pin may differ or may not be present.

. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
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EXAMPLE BOARD LAYOUT
DBVOOO5A SOT-23 - 1.45 mm max height

SMALL OUTLINE TRANSISTOR

—= BX(11) =

f

5X (0.6)

f
T

2X (0.95)

(R0.05) TYP

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:15X

SOLDER MASK METAL METAL UNDER SOLDER MASK
OPENING \‘ SOLDER MASK‘\
|
/
EXPOSED METAL— |
J L 0.07 MAX JL 0.07 MIN

EXPOSED METAL

ARROUND ARROUND
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED)

SOLDER MASK DETAILS

4214839/J 02/2024

NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.
7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN
DBVOOO5A SOT-23 - 1.45 mm max height

SMALL OUTLINE TRANSISTOR

PKG
—= BX(L1) = ¢

1 1l % | |
5
oo
ﬁ [ I
— ‘ L SYMM
[ Tt

‘ |
T
L7(2-5)4’

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE:15X

(RO.05) TYP

4214839/J 02/2024

NOTES: (continued)

8. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
9. Board assembly site may have different recommendations for stencil design.
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PACKAGE OUTLINE
SOIC - 1.75 mm max height

DOOO8A

SMALL OUTLINE INTEGRATED CIRCUIT

SEATING PLANE\
re———— .228-.244 TYP

58019 ([0 B1[C]
PIN 1 ID AREA

6X[.050
: o [1.27] —] \
T == %
I T |
— 2X |
.189-.197
[4.81-5.00] % 150 |
NOTE 3 [3.81] ?
] u
4X (0°-15%) \
- == ‘
L\ J 5 T p—
3] 8X .012-.020 }
150-.157 —— [0.31-0.51] —={ .069 MAX
[3,\.1801%528] |9 [.010[0.25)0) [c|A[B] [1.75]

‘\‘_

[ 1 .‘\‘ ‘\1 .005-.010 TYP
: J [0.13-0.25]
4X (0°-15°) \/ j‘

SEE DETAIL A

'
. arﬁ ‘L .004-.010
0-8 [0.11-0.25]
.016-.050
[0.41-1.27] DETAIL A
(041) =  TYPICAL
[1.04]

4214825/C 02/2019

NOTES:

. Linear dimensions are in inches [millimeters]. Dimensions in parenthesis are for reference only. Controlling dimensions are in inches.
Dimensioning and tolerancing per ASME Y14.5M.

. This drawing is subject to change without notice.

. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed .006 [0.15] per side.

. This dimension does not include interlead flash.

. Reference JEDEC registration MS-012, variation AA.

[N

(G200 w N
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EXAMPLE BOARD LAYOUT
DOOO8SA SOIC - 1.75 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT

8X (.061 )
[1.55] SYMM
SEE
L ¢ DETAILS

— :

8X (.024) j C?
[0.6] SYMM
- ) P ¢

! ! ~— (R.002 ) TYP
_ [0.05]
=3 s

6X (.050 ) | |

[1.27]
~ (-[5143]) — ™

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:8X

SOLDER MASK SOLDER MASK
METAL /OPENING OPENING‘\ /“S”S[Sggmii

|
|
EXPOSED /
METAL EXPOSED N 2
4 METAL
L .0028 MAX .0028 MIN
[0.07] [0.07]
ALL AROUND ALL AROUND
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED

SOLDER MASK DETAILS

4214825/C 02/2019

NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.
7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN
SOIC - 1.75 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT

DOOO8A

8X (.061 )
[1.55] SYMM

¥ 1
8X (.024) T

[0.6]

SYMM

—- iy
| | (R.002 ) TYP

0.05
o [T Js oo

6X (.050 ) — ! !

[1.27]
Li (.213) 4J
[5.4]

SOLDER PASTE EXAMPLE
BASED ON .005 INCH [0.125 MM] THICK STENCIL
SCALE:8X

4214825/C 02/2019

NOTES: (continued)

8. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.

9. Board assembly site may have different recommendations for stencil design.
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MECHANICAL DATA

PS (R-PDS0O-G8) PLASTIC SMALL-OUTLINE PACKAGE

] [ e

indd 1

T 0, 15 NOM
560 820
500 7,40

O|O

o [ e (B
_V—ZOOMAX 1 \/

4040063/C 03/03

NOTES: A, All linear dimensions are in millimeters.
B. This drawing is subject to change without notice.
C. Body dimensions do not include mold flash or protrusion, not to exceed 0,15.
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LAND PATTERN DATA

PS (R—PDSO-G8) PLASTIC SMALL OUTLINE

Stencil Openings

Example Board Layout (Note D
(Note C)
. — ~—8x0,55
»\ ‘<— x7T, ‘ ‘<— 6x1,27
HHd 75 A H HJ&
7.40 7,40

(oA ik

[ Example

‘ Non Soldermask Defined Pad

/ . Example

i Pad Geometry
(See Note C)

Example
Non—Solder Mask Opening
(See Note E)

\\ [ — /

Al Around //

4212188/A 09/11

All linear dimensions are in millimeters.

NOTES: A

B. This drawing is subject to change without notice.

C. Publication IPC=7351 is recommended for alternate designs.
D

Laser cutting apertures with trapezoidal walls and also rounding corners will offer better paste release.
contact their board assembly site for stencil design recommendations. Refer to IPC—7525 for other stencil recommendations.

E. Customers should contact their board fabrication site for solder mask tolerances between and around signal pads.

Customers should

WP TEXAS
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MECHANICAL DATA

P (R—PDIP—T8)

PLASTIC DUAL—=IN—LINE PACKAGE

0.400 (10,16)
035 (9,00) 7
5
[ ™M ;
0.260 (6,60)
0.240 (6,10)
° ‘
P8 S WS I Wy

0.045 (1,14) 0.325 (8,26)
0.030 (0,76) | [© —0.020 (0,51) MIN 0.300 (7,62)
/ T o 38)
\ 0.200 (5,08) MAX TGouge Plane
L Seating Plane
0.125 (3,18) MIN (0,25) NOM
0.100 (2,54) O 430 (10, 92
MAX
0.021 (0,53)
€ 5015 (0,38)
[]0.010 (0,25) W]
4040082/E  04/2010
NQTES: A. Al linear dimensions are in inches (millimeters).

B. This drawing is subject to change without notice.
C. Falls within JEDEC MS—001 variation BA.
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PACKAGE OUTLINE
PWOO00SA TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

6.6
6.2 TYP
PIN 11D
AREA
— 6X
8
02X
== -—-
1
8X 0.30

0.19 L
‘%‘0.1@‘C‘A@‘B@‘ J'].ZMAX

ST -
\\\-‘/\SEE DETAIL A T(O'1S)TYP

DETAIL A
TYPICAL

4221848/A 02/2015

NOTES:

-

. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.

. This drawing is subject to change without notice.

. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed 0.15 mm per side.

. This dimension does not include interlead flash. Interlead flash shall not exceed 0.25 mm per side.

. Reference JEDEC registration MO-153, variation AA.

s W N
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EXAMPLE BOARD LAYOUT

PWOO00SA TSSOP - 1.2 mm max height
SMALL OUTLINE PACKAGE
T 8X (1.5) r
8X (0.45) SYMM
RO0.05
1 C‘E (TYP )
8
|
|
SYMM
S s R A s .
o == | [ ]
S \ T s
| |
| (5.8) |
LAND PATTERN EXAMPLE
SCALE:10X
SOLDER MASK METAL UNDER SOLDER MASK
OPENING \ /METAL SOLDER MASK‘\ i OPENING
i I T"""m |
I‘mﬂl
4€ 0.05 MAX JL 0.05 MIN
ALL AROUND ALL AROUND
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED
SOLDER MASK DETAILS
NOT TO SCALE

4221848/A 02/2015

NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.
7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN
PWOO00SA TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

8X (15)
8X (0.45) j T SEMM (R0.05) TYP
|
o | '

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE:10X

4221848/A 02/2015

NOTES: (continued)

8. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
9. Board assembly site may have different recommendations for stencil design.
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GENERIC PACKAGE VIEW
LP 3 TO-92 - 5.34 mm max height

TRANSISTOR QUTLINE

Images above are just a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.

4040001-2/F
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LPOOO3A

5

»

PACKAGE OUTLINE
TO-92 - 5.34 mm max height

TO-92

O

T
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
il

|
|
|
|
] e

2X ‘
2.6+0.2 —f=—f

2X
4 MAX

‘KSEATING

PLANE

FORMED LEAD OPTION
OTHER DIMENSIONS IDENTICAL
TO STRAIGHT LEAD OPTION

0.43 L
3X .35

5.21
4.44
EJECTOR PIN
OPTIONAL
5.34
432
| — (L.5) TYP
2.54) xSEATING
NOTE3 | [J‘ [‘L —1 PLANE
0 i L(0.51)TYP
Il 6X
||~ l=—0.076 MAX
I
3X I I
12.7 MIN I
| |
Il
| |
Il
| |
Il
| |
- T T
0.55 oo
3X0.38 =
f—f—2X 1.27+0.13

STRAIGHT LEAD OPTION

NI

4215214/B 04/2017

NOTES:

=

per ASME Y14.5M.

abwnN

. Shipping method:

variation AA.

. This drawing is subject to change without notice.
. Lead dimensions are not controlled within this area.
. Reference JEDEC TO-226,

a. Straight lead option available in bulk pack only.
b. Formed lead option available in tape and reel or ammo pack.
c. Specific products can be offered in limited combinations of shipping medium and lead options.
d. Consult product folder for more information on available options.

. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing

i
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EXAMPLE BOARD LAYOUT

LPOOO3A TO-92 - 5.34 mm max height
TO-92
FULL R
0.05 MAX —={}=—(1.07) —~ TYP
ALL AROUND METAL 3X (¢ 0.85) HOLE
TYP / TYP
| —2x
METAL
(15 8 - — 2X (1.5)
~—2X
y ! SOLDER MASK
\ OPENING
1 2 3
(R0.05) TYP | ! |
L (1.27) —] : 2X (1.07)
SOLDER MASK
OPENING (2:54)
LAND PATTERN EXAMPLE
STRAIGHT LEAD OPTION
NON-SOLDER MASK DEFINED
SCALE:15X
0.05 MAX ﬁ le— (O 1.4) —= 2X (@ 1.4)
ALL AROUND METAL
TYP 3X (@ 0.9) HOLE
METAL{ I [ (AN S W R 5
(R0.05) TYP /7 1 3 SOLDER MASK

SOLDER MASK
OPENING

N

(2.6)

(5.2)

LAND PATTERN EXAMPLE

FORMED LEAD OPTION
NON-SOLDER MASK DEFINED
SCALE:15X

OPENING

4215214/B 04/2017
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TAPE SPECIFICATIONS

LPOOO3A TO-92 - 5.34 mm max height
TO-92
11.7

| |
| |
| |
| |
| |
| |
| |
| |
32 ) I ‘
23 [ |
| | | |

— (2.5) TYP \ \ \ \ T 0.5 MIN

— {1 i — l \
16.5
55 | 1| [l I 0 I 1
| |
11.0 ! ! 9.75
8.5 | | 8.50
| |
L I D o 7‘77‘777 77777 o _ Y 190

k @3.7-43 TYP

FOR FORMED LEAD OPTION PACKAGE

4215214/B 04/2017
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