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DEVICE Package Type MARKING Packing | Packing Qty

TL431CM3/TR SOT-23 T3C3, T3CG, T3CS, T3CU REEL 3000pcs/reel
TL431ACM3/TR SOT-23 TAC3, TACG, TACS, TACU REEL 3000pcs/reel
TL431BCM3/TR SOT-23 T3G3, T3GG, T3GS, T3GU REEL 3000pcs/reel
TL431CM5/TR SOT-23-5 T3CG, T3CJ, T3CS REEL 3000pcs/reel
TL431ACM5/TR SOT-23-5 TACG, TACJ, TACS REEL 3000pcs/reel
TL431BCM5/TR SOT-23-5 T3GG, T3GJ, T3GU REEL 3000pcs/reel
TL431CZ TO-92 TL431C BAG 1000pcs/box
TL431ACZ TO-92 TL431AC BAG 1000pcs/box
TL431BCZ TO-92 431BC BAG 1000pcs/box
TL431CMK/TR SOT-89-3 43 REEL 1000pcs/reel
TL431ACMK/TR SOT-89-3 4A REEL 1000pcs/reel
TL431BCMK/TR SOT-89-3 4C REEL 1000pcs/reel
TL431CM/TR SOP-8 TL431C REEL 2500pcs/reel
TL431ACM/TR SOP-8 431AC REEL 2500pcs/reel
TL431BCM/TR SOP-8 431BC REEL 2500pcs/reel
TL431ACM7/TR SC70-6 T4S, T4U REEL 3000pcs/reel
TL431BCM7/TR SC70-6 T2U REEL 3000pcs/reel
TL432CM3/TR SOT-23 T4CG, T4CS, T4CU REEL 3000pcs/reel
TL432ACM3/TR SOT-23 T4B3, T4BG, T4BS,T4BU REEL 3000pcs/reel
TL432BCM3/TR SOT-23 TBCG, TBCS, TBCU REEL 3000pcs/reel
TL432CMK/TR SOT-89-3 2A REEL 1000pcs/reel
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TL432BCMK/TR SOT-89-3 2G REEL 1000pcs/reel
TL432CM5/TR SOT-23-5 T4CG, T4CJ, T4CU REEL 3000pcs/reel
TL432ACM5/TR SOT-23-5 T4BG, T4BJ, T4BU REEL 3000pcs/reel
TL432BCM5/TR SOT-23-5 TBCJ, TBCU REEL 3000pcs/reel
TL431IM3/TR SOT-23 T313, T3IG, T3IS, T3IU REEL 3000pcs/reel
TL431AIM3/TR SOT-23 T3AG, TAI3, TAIS, TAIU REEL 3000pcs/reel
TL431BIM3/TR SOT-23 T3F3, T3FG, T3FS, T3FU REEL 3000pcs/reel
TL431IM5/TR SOT-23-5 T3IG, T3lJ, T3IS REEL 3000pcs/reel
TL431AIM5/TR SOT-23-5 TAIG, TAlJ, TAIU,TAIS REEL 3000pcs/reel
TL431BIM5/TR SOT-23-5 T3FG, T3FJ, T3FU REEL 3000pcs/reel
TL4311Z TO-92 TL431] BAG 1000pcs/box
TL431AIZ TO-92 TL431Al BAG 1000pcs/box
TL431BIZ TO-92 Z431B BAG 1000pcs/box
TL431IMK/TR SOT-89-3 3l REEL 1000pcs/reel
TL431AIMK/TR SOT-89-3 4B REEL 1000pcs/reel
TL431BIMK/TR SOT-89-3 4] REEL 1000pcs/reel
TL431IM/TR SOP-8 TL4311 REEL 2500pcs/reel
TL431AIM/TR SOP-8 431Al REEL 2500pcs/reel
TL431BIM/TR SOP-8 Z431B REEL 2500pcs/reel
TL431AIM7/TR SC70-6 T5U REEL 3000pcs/reel
TL431BIM7/TR SC70-6 T3U REEL 3000pcs/reel
TL432IM3/TR SOT-23 T4IG, T4IS, T41U REEL 3000pcs/reel
TL432AIM3/TR SOT-23 T4A3, TAAG, T4AS, T4AU REEL 3000pcs/reel
TL432BIM3/TR SOT-23 T4F3, TAFG, T4FS, T4FU REEL 3000pcs/reel
TL432IMK/TR SOT-89-3 2B REEL 1000pcs/reel
TL432AIMK/TR SOT-89-3 2E REEL 1000pcs/reel
TL432BIMK/TR SOT-89-3 2H REEL 1000pcs/reel
TL432IM5/TR SOT-23-5 T4IG, T4lJ, T41IU REEL 3000pcs/reel
TL432AIM5/TR SOT-23-5 T4AG, T4AJ, TAAU REEL 3000pcs/reel
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PN
5| BDIh&E
PIN
NAME TL431x TL432x TYPE DESCRIPTION
SOT-23 | SOT-23-5 | SOT-89 [SOP8 | TO-92 [SC70-6| SOT-23 |SOT-23-5/SOT-89
CATHODE 1 3 3 1 1 1 2 4 1 110 Shunt Current/Voltage input
REF 2 4 1 8 3 3 1 5 3 | Threshold relative to common anode
ANODE 3 5 P 2,3 P 6 3 P P o Common pin, normally connected to
6,7 ground
. ne [t~ spanope
T2
CATHODE [[1 E3 orer
3[] ANODE CATHODE [J
t Pin 2 is attached to Substrat d must b
REF[ 2 conner::tedstoaAljggE o(: left oi);.e e meste
TL431/SOT-23 TL431/SOT-23-5
CATHODE
W — CATHODE [ W B ] REF
=)
o O — ANODE ANODE[]2 7 ]ANODE
<Z: ANODE[]3 6 [] ANODE
4 5 [|NC
— ReF NC I
TL431/SOT-89 TL431/SOP8
CATHODE )
CATHODE | 6] ANODE
AMODE
NC []2 5[] NC
REF REF [|2 4[] NC
TL431/TO-92 TL431/SC70-6
] REF
), 0
REF[]1 o ||| O |anooe
3]] ANODE =
CATHODE [| 2 ] CATHODE
TL432/SOT-23 TL432/SOT-89
nelt Y s [1REF
ANODE []2
Ne []3 4[]CcATHODE
TL432/SOT-23-5
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MIN MAX UNIT
Via Cathode voltage® 37 v
Ika Continuous cathode current range -100 150 mA
liref) Reference input current range -0.05 10 mA
T, Operating virtual junction temperature 150 °C
Tstg Storage temperature range —65 150 °C
T Lead Temperature (Soldering, 10 seconds) - 260 °C

T RIRSHRETCEHARME FEFEBIANIRE. H—BIIRRE, SEUREEN A UEIRIHR, B
FERENRSE T, FReRIESRBILUESTE,

ESD T4
VALUE UNIT
Human-body model (HBM), per ANSI/ESDA/JEDEC JS-001(" +2000
V(esp) Electrostatic discharge . o
Charged-device model (CDM), per JEDEC specification JESD22-C101@)  +1000 \

1. JEDEC {4 JEP155 g1, 500-V HBM S01H#FEFEIRERY ESD =didiEgf T2 ethiE, BT BTSN, oJLiGhE
HBM /\F 500-V B9/~ 53,
2. JEDEC 314 JEP157 151, 250-V CDM S1HFEREFRER ESD =didigft T2 eshE, BdwETRlGEE, aTLifhS
CDM /\F 250V A9F= 53,

HER

TL43xx
THERMAL METRIC")
8 PINS 6 PINS | 5PINS 3 PINS UNIT
Junction-to-ambient thermal
Rom | o o omoiem emma 85 149 97 95 250 | 206 | 206 | 140 52
J tion-to- t th | °
Roscio) | ot case (top) therma 57 65 39 46 87 131 76 55 9 | W
=
HEFBRIERY
MIN MAX UNIT
Via Cathode voltage Vet 36 v
Ika Cathode current 1 100 mA
. . TL43xxC 0 70 °C
Ta Operating free-air temperature
TL43xxI -40 85 °C

3. BAIIFERLR TI(max). 6JA 0 TA EE, HIDIFHERE FHRAKDIFINGEA PD= (TJ(max)-TA) /8JA, E4HEITER
K TJ 79 150C izt 0] S 14,
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Eax$FE, TL431C, TL432C

S HERE I HRAE 55 1F, TA=25°C (BRAERABHD

TL431C, TL432C
PARAMETER TEST CIRCUIT TEST CONDITIONS UNIT
MIN | TYP | MAX
Vet Reference voltage See Figure 20 Vka = Vret, Ika = 10 mA 2440 | 2495 | 2550 | mV
Deviation of reference input SOT-23 and TL432 5 16
voltage over full temperature . Vka= Vref lka = 10 devices
Vi(dev) See Figure 20 - mV
range(" mA, All other devices 4 25
AVir/ Ratio of change in reference AVika = 10V — Vier 1.4 | 2.7
ref voltage to the change in .
AVka See Figure 21 Ika = 10 mA AVka=36V -10V —1 -2 | mVIV
cathode voltage
Iref Reference input current See Figure 21 lka =10 mA, R1 =10 kQ, R2 = = 2 4 MA
Deviation of reference input
I current over full temperature .
I(dev) See Figure 21 lkn =10 mA, R1 =10 kQ, R2 = 0.4 1.2 MA
range(")
Minimum cathode current for . _
Imin ) See Figure 20 Via = Vres 0.4 mA
regulation
lof Off-state cathode current See Figure 22 Vka =36V, Vier =0 0.1 MA
[Zkal Dynamic impedance® See Figure 20 |Vika = Vier, f < 1 kHz, Ika = 1 mA to 100 mA | 02 o5 ]| o

T £ 2 5 Vref(dev) fl Iref(dev) ¥ & AT A05E iR B 0 B N 3R A3 B R AT B IMB 2 R £ 57 . AR
aVref [T 3548 B R E0E JUN:

Maximum V . -

Vi(dev) 6
voaasc | X 10
Oaref (M) _ ref
°C AT,
where:

ATp is the rated operating temperature range of the device.  Minimum Vit

e T >
aVref 2 LSt ﬂl%?ﬁiﬁ{/ﬁ%ﬁ)ﬁ? Vref f& 8/ Vref 8 K Vref.
AL E SN: 2l = S
i S MPRILE T LB 21) | s Ry 2] = Y
R1

ﬁﬁ@ﬂ%%ﬂ%W*Rz_
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B 2845, TL4311, TL432l
A HEE RS, TA=25°C (BBAER B WD

PARAME TEST TL4311, TL432I
TEST CONDITIONS UNIT
TER CIRCUIT MIN | TYP | MAX
Ve Reference voltage See Figure 20| Vka = Vrer, lka = 10 mA 2440 | 2495 | 2550 mV
Deviation of reference SOT-23 and TL432 14 34
input voltage over full ) Via = Vref, devices
Videv) See Figure 20 - mV
temperaturerange(" Ika = 10 mA All other devices 5 50
AViet Ratio of change in AVika = 10 V — Vet -1.4 | =27
/ referencevoltage to the
See Figure 21| Ika = 10 mA AVka =36V -10V -1 -2 | mV\V
AVka change in cathode voltage g e ka = 36 0
Iret Reference input current See Figure 21| Ika = 10 mA, R1 =10 kQ, R2 = « 2 41 pA
Deviation of reference
input current over full
li(dev) P See Figure 21| lka= 10 mA, R1 =10 kQ, R2 = = 0.8 25 pA
temperaturerange(")
- 0.4
Minimum cathode current ) _
Imin ) See Figure 20| Vka = Vref mA
forregulation
0.1
loff Off-state cathode current See Figure 22| Vka =36V, Vier = 0 HA
1
|zkal Dynamic impedance® See Figure 20| Vka = Vier, f < 1 kHz, Ika = 1 mA to 100 mA | 0.2 | 05| Q

i 22 241 Vref(dev) Al Iref(dev) # & A7 4 I B Ju il SRS s KME B IME Z RN 22 5. ZEMAHIE
aVref 1714 4=u FlIR FE R E0E 3N :

Maximum V. -

VI(dev) 6
V,oat25°C x10
al
e (m)z ref
°C AT,
where:

ATa s the rated operating temperature range of the device.  Minimum V,;

|
aVref LIS St BT A4 R ¥ Vref it Vref s Vref.
AP EXON: |20l = T2
YR B R ILE TR LR 21, EBAEHTTY |2
R1

Eﬁ@ﬂ%%J%W*Rz_

- AV
Al
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TL431AC, TL432AC
PARAMETER TEST CIRCUIT TEST CONDITIONS UNIT
MIN TYP | MAX

Vief Reference voltage See Figure 20 Vka = Vref, Ika = 10 mA 2470 | 2495 | 2520 | mV
Deviation of reference input SOT-23 and TL432
Vigev) | voltage over full temperature | See Figure 20 | Vka= Vref, Ixa = 10 devices ® 10 .
range(" mA Al other devices 4 25
Ratio of change in reference AVka =10 V — Vies -14 | =27
AVret/ oltage to the change in cathode| See Figure 21
AVka lka =10 mA AVka=36V -10V -1 -2 | mVIV
voltage
Iref Reference input current See Figure 21 lka =10 mA, R1 =10 kQ, R2 = 2 4 MA

Deviation of reference input

lidev) current over full temperature | See Figure 21

Ika = 10 mA, R1 =10 kQ, R2 = » 0.8 1.2 pA
range(
Minimum cathode current for
min ) See Figure 20 Vka = Vier 0.4 0.6 mA
regulation

lot Off-state cathode current See Figure 22 Vka =36V, Vier =0 0.1 0.5 MA
|zkal Dynamic impedance® See Figure 20 [Vka = Vrer, f < 1 kHz, Ika = 1 mA to 100 mA 0.2 0.5 Q

fin 2= 2 %5 Vref(dev) Ml Iref(dev) ¢ 5E O FEHIE ifi 2 Vi Bl A 3R A5 IO i KB A B MELZ TR I 2 57 . S5 A L R a
Vref -1 15 23 IR B R B0E SO

|
v - .
ItdevJ:> 106 Maximum V,;
" Vieial2s
Cyref &) -
°C AT,
where:
ATp is the rated operating temperature range of the device. Minimum V., -

Vref 52 IE 80, LR TAEBARIRE T Vref /) Vref 8ifiz K Vref
AL SUN: el = 5
YA SRR (L 21D, EEAHITARLER f LR R0zl 1+ B

BT 2] = &Y
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S35, TL431Al, TL432Al
A HEE RS, TA=25°C (BBAER B WD

TL431Al, TL432Al
PARAMETER TEST CIRCUIT TEST CONDITIONS
MIN | TYP [ MAX | UNIT
Ve Reference voltage See Figure 20 | Vka = Vrer, Ika = 10 mA 2470 | 2495 | 2520 mV
Deviation of reference Via = Vref, SOT-23 and L432 14 34
input voltage over full See Figure 20 | Ika = 10 devices
Videv) . mvV
temperaturerange(") mA All other devices 5 50
Ratio of change in AVka =10 V — Vet -14 | =27
AViret referencevoltage to the
o ) vorag See Figure 21
AVka change in cathode lka =10 mA AVka =36V -10V -1 2| mV/V
voltage
Iret Reference input current See Figure 21 | Ika = 10 mA, R1 = 10 kQ, R2 = = 2 41 pA
Deviation of reference
input current over full See Figure 21
hgey | MOV vert 'gu la = 10 MA, R1 = 10 kQ, R2 = « 08 | 25| uA
temperaturerange(")
Minimum cathode current ) _
Imin ) See Figure 20 | Vka = Vrer 0.4 0.7] mA
forregulation
loff Off-state cathode current See Figure 22 | Vka = 36 V, Vrer = 0 0.1 0.5 pA
|zkal Dynamic impedance® See Figure 20 | Vka = Vrer, f < 1 kHz, Ika = 1 mAto 100 mA 0.2 0.5 Q

AN

1 2 2%t Vref(dev) M Iref(dev) i & XN TE 5 5 iR 1 Vi

aVref 1714 4=u FlIR FE R E0E 3N :

Maximum V. -

VI(dev) 6
V,oat25°C x10
al
Garef (m)z ref
°C AT,
where:

ATy is the rated operating temperature range of the device.

MinimumV .

WS IR KA/ MEZ A 257 . SR

— AT, >
aVref & 1E88 1, EXH%?E?%\T/EE?EE? Vref J& 5/ Vref 8l K Vref.

AEMHIE XN: 12l = 72

i (AN LE S L 21) , B RAAETY [2] = ATY

T T |zm|(1 +Bl)
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TL431BC, TL432BC
PARAMETER TEST CIRCUIT TEST CONDITIONS UNIT
MIN TYP | MAX

Ve Reference voltage See Figure 20 Vka = Vref, Ika = 10 mA 2483 | 2495 | 2507 | mV

Deviation of reference input

Videv) | voltage over full temperature | See Figure 20 Vka = Vref, Ika = 10 mA
6 16 mV
range("
Ratio of change in reference AVika =10 V — Vier -14 | =27
AA\\//'ef/ oltage to the change in cathode| See Figure 21 lka =10 mA
KA AVkpn =36V -10V - -2 | mVIV
voltage
Iref Reference input current See Figure 21 lka =10 mA, R1 =10 kQ, R2 = « 2 4 MA

Deviation of reference input

lidev) current over full temperature | See Figure 21 Ika = 10 mA, R1 =10 kQ, R2 = «

0.8 1.2 pA
range("
Minimum cathode current for
Imin See Figure 20 Vika = Vrer 0.4 0.6 mA
regulation

loff Off-state cathode current See Figure 22 Vka =36V, Vier =0 0.1 0.5 MA
|zkal Dynamic impedance® See Figure 20 |Vka = Vier, f < 1 kHz, Ika = 1 mA to 100 mA 0.2 0.5 Q

T £ 2 5 Vref(dev) fl Iref(dev) ¥ & AT A05E iR B 0 [ N 3R A3 B R AT B ME 2 R £ 57 . S MAHIE
aVref [T 2548 FEIRE R E0E SUN:

Maximum V. -

Vi(dev) 6
V,oat25°C x10
Garef (ppm) _ ref
°C AT,
where:

ATp is the rated operating temperature range of the device.  Minimum Vet

[ AT, >
aVref ZIFEE 7, BRTFABIRIERE T Vref £/ Vref 85 Kk Vref.

EMBTE XN [zl = Hr
S g GRS HLE AT LB 21) | sy 12] = &Y

EEMEF: 21+ BY)

http://www.hgsemi.com.cn 10/ 28 VER:V1.3


http://www.hgsemi.com.cn/

.®
HGSmEIdV” TL431/TL432

S35, TL431BI, TL432BI
A HEE RS, TA=25°C (BBAER B WD

TL431BI, TL432BI

PARAMETER TEST CIRCUIT TEST CONDITIONS UNIT
MIN | TYP | MAX
Ve Reference voltage See Figure 20 | Vka = Vrer, Ika = 10 mA 2483 | 2495 | 2507 mV
Deviation of reference
Vl(dev) input Vo|tage over full See Figure 20 | Vka = Vref, lka =10 mA 14 34 mV
temperaturerange(")
AVier / Ratio of change in AVka = 10 V — Vet 1.4 | 2.7
re .
See Figure 21 | Ika = 10 mA mV/V
AVika referenc'evoltage to the AVia = 36 V — 10 V 1 2
change in cathode voltage
Iref Reference input current See Figure 21 | Ika = 10 mA, R1 =10 kQ, R2 = = 2 41 pA
Deviation of reference
Il(dev) input current over full See Figure 21| lka=10mA, R1 =10kQ, R2 = = 0.8 2.5 UA
temperaturerange(")
Imin Minimum cathode current See Figure 20 | Vka = Vret 0.4 0.7] mA
forregulation
loff Off-state cathode current See Figure 22 | Vka =36 V, Vier = 0 0.1 0.5 pA
|zkal Dynamic impedance® See Figure 20 | Vka = Vrer, f < 1 kHz, Ika = 1 mAto 100 mA 0.2 05| Q

i 22 241 Vref(dev) Al Iref(dev) # & A7 4l I B Yl SRS s KME B ME Z R IN 2Z 5. ZE AR
aVref 1714 4= FlIR FE R E0E 3N :

Maximum V . -

VI(dev) 6
V,oat25°C x10
al
e (m)z ref
°C AT,
where:

ATp is the rated operating temperature range of the device.  Minimum Ve

|‘ — \TA 4
aVref ;& IE8 1, BT IEEARIRE T Vref &5/ Vref 585 K Vref.

SNASIL I SO [z = 50
S PN SR SEGE AT LB 21) , MERKISEIEETN |2

TS T |zm|(1 + B

- AV
Al
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HRVEHE

vref — Reference Voltage - mV

Figure 1. Reference Voltage vs Free-Air Temperature
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//
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\\
\
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I
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TA=25°C
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/

/
/

Figure 3. Cathode Current vs Cathode Voltage
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/
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C

Figure 5. Off-State Cathode Current

| !
R1=10kQ
R2=x
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TA — Free-Air Temperature — °C

Figure 2. Reference Current vs Free-Air Temperature

IKA - Cathode Current - pA

T
Vka=Vref
Ta=25°C
|
min N
AWI1N Latbhdadl AWPNTY \L
v A LAluTuuT vUITlA' \'A

Figure 4. Cathode Current vs Cathode Voltage

\\
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AN
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AN
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16

T
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Figure 6. Ratio of Delta Reference Voltage to Delta Cathode

Voltage vs Free-Air Temperature
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Figure 7. Equivalent Input Noise Voltage vs Frequency
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Figure 8. Equivalent Input Noise Voltage Over a 10-S Period
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Figure 9. Test Circuit for Equivalent Input Noise Voltage Over a 10-S Period
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Figure 10. Small-Signal Voltage Amplification
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Figure 11. Test Circuit for Voltage Amplification
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E2 4L

XM ER B AR 2N BHEEZBEFZI8eE, NBIEIIESERER. XEH
FENXBAHSE— ERINBESENZEARE, XEIFFERJUEIIGER, TL43xXx
SelXEEME—RER, EARMEBESE. 1REMKEE. BEHIESZEESE R
22,  TL43xx O LURERDEEEZIM 2.5V B 36V [9. EB{SFITEMMEHIRMRIREE, A TE
ZEEN AR TERINIRER KRS, YIUE>1mA(max)) EBRSIH, mXfER T, &
LINBBIRANSE S IR ARER, LOIE— WSS ERENEIAR, JLNLEMSEBEE
IR, YA ARZEER5C)7D507 0.5%, 1%F1 2%, XLESERITE TL431 5 TL432 57550 B

(0.5%) . A (1.0%) F1==8H (2.0%) F~. TL431F] TL432 EE08E LRI, BB SRIRATHE
HIEIR, X TL43xxC ST 7 =1L

[FIRHEE
CATHODE
REF + |
A
,_
Vref
ANODE

Figure 23. Equivalent Schematic

800 Q 800 Q
== 20 pF
150 Q
A
4kQ 10 kQ

M s

Figure 24. Detailed Schematic
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TheEBieA

TL43xx FH—" N AESE LFNRRESER b%ﬂzﬁ%g|H$|]$DF:TUI7\]“B§|H£|]ZIEUE’]§{E¢EJH:}—
MEWEBR, IDRERENIBIARIN =4, W ErEERr (B 24) . ARRMSHETE
ZIRE R IRIZERR 100 mA BUREIR. BEEHRIBESET (22.5V) FIEREIR(IKA) TR
{ERY, TL431 @mHSES|HIZE 2.5V, (B2, SESIHTERTE, EAEHFE IREF24pA
(BB SHHE, TL431C, TL432C) , XEENSESFIHIKEIEI— npn F, XFE
BERBERAEERIET. AMBBIRISES MMEIIREERT, TL43xx RILATFHRE, 1RIE
HAEIERARE AL RIEERE. XEHETHEASEISEHANEHNTIEXE, £ 0k
RIEERT, WIEFR., EIRENEREMASCI SN AHEESEAER, LUFELTEXRZ
PEX

WEINEERT

2 TLA3xx BIBBIR/As B R IR B LI R IREISEMAS IR, Z=ERIATIA
BRIET. ERAEYNIERER(ka)fT, TL43xx BEEEE 23 s, HltiiE+a
BAttSEaAT, TLA3xx BEEAIEINRE:, BISE &R, F TL43xx B AR E KR
EENMESHRER SR EIEIERE,

ZiE

= TLA3xx HIBRR A L FE R e FE R AR I R IREI S E NG (]IS, 1z E T AR TR,
REHER TLAIXX N FRE FE LU S U ERER BT — P BRI RS, 1ZRIRfE
ZEREREBRIN—MRENARS, HEREBEN—7D, FHEEE, LURSHREINET.
XEELSHEREESSESIMIEXRER, (FHETHESEHERTMRY, XA LUBISREE
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BRI

CATHODE

ORI

\

R2

Figure 25. Comparator Application Schematic

MBI HEFF

IITER: NFRNRIRG, 1BERZFR 1 PIIERNSEENBMASE,

DESIGN PARAMETER EXAMPLE VALUE
Input Voltage Range OVtob5V
Input Resistance 10 kQ
Supply Voltage 24V

Cathode Current (Ik) 5mA
Output Voltage Level ~2V —Vsup
Logic Input Thresholds VIH/VIL Vi

TR

{EA TLA31 {ERLLEREERY, A TS

* BABETE

o SEHEREE

o WHBEEHAD. RRDNE
o FIRFEMA

EABRIE

& 25 FinBYBCEH, TL431 BAEA—PLUEES,

R VREF 5 |[IEB 5N EBEINSEHBEH

TR, HIRMLEEAIBBIRERIR(IK)ET, TL43xx B8 BIEAFFIME IR IRRION, XA
LAIEE 26 &2, A RsUP=10 kQ(IKA=500pA)BRAYIMNLEELE RSUP=1 KQ(IKA=5mA)
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[ HuaGuan Semiconductor TL43 1 /T L4 32
BIEEZ, BT TLA3xx BURALIERR(IMNA 1 mA, {£F 1 mA BOIRIEATsEE SEURISE,
N SEERIERINMRL,

EFXER

LSES IS ERHEEERIEERBEN, thaHIMIE N ERIRLEL, XEeTHREEISE
EBEE., WEEISERBESE 2.5V (0.5%. 1.0%3% 1.5%) BSEEA, EABULETFHHE
FEROMRAR, IRMMANIIREIRBE#ME, TL431 FNORLERERR, STFEA TL431 FBIELLR
RN FERER, RIFBIBERIZE A AT IERTHEAIRZERD a RARI+1.0%), XJFHIRIELE,

BB E >, WE8 VREF B9 10%ER T, TR/ \IRBEREM Vin E215%E5|H#IF9

EZ5, BERBANBEZE,

Wi R EAZ B\
79T i TLA3 IERIEARIFELIREE, 2RO NREE AR &, X2EY 7 #
NS ICEMEER N EER KRR, B%A VIH 1 VIL &7,

QNE] 26 Pi7~, TLA31 FEAINVEERESET TR B N~2V, BEXST 5V i2HaYE
HIMER, AMm, BNEAT 3.3V 1.8V I2HANSHE,

NTEMX—R, BESMEET S ERmE, IEREREEREEKRESESSAT Y
FBIE, HF TL431 2FFUERBEE, FlA TL431 Bt SHB/ESTF VSUP,

SN VSUP Ims THEWZENRABABESZE, Nt LS HE BRI 5
M, SR SRR ES IR, SRRERESIRES(E 25 R R1 1 R2)ASFImz K
T RSUP, LI%TIU TL431 fEXFRdH %5 VSUP AY8E/,

MANEMHE

TL431 U BREFPHE—MHARE, LEEEEIRAEREIZEETESERR
(IREF), &5 |fILbAISEFREBIEE N Vrer=Vin-lrer*Rine AT IREF BJLASIX 4pA, FIEEIN
EREE/NAIEE, LURER lrer M Vin FF-ERIEIR,

R RiEFrihse

Voltage

— Vin

T Vka(Rsup=10kQ)
| | | 1

Figure 26. Output Response With Various Cathode Currents
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CATHODE

TL431

ANODE Cu

Figure 27. Shunt R_egulator Schematic

WITEK

DESIGN PARAMETER EXAMPLE VALUE
Reference Initial Accuracy 1.0%
Supply Voltage 24V
Cathode Current (Ik) 5mA
Output Voltage Level 25V-36V
Load Capacitance 100 nF
Feedback Resistor Values and Accuracy (R1 & R2) 10 kQ

TR
SEA TLA31 fEaoimiET=sld, BRELLTRE:

o HABITTE ® [HEER
o RECH o ZEYNRBE
o TURE o HLER

URIEH L PR EE

N TP EREZNETRE, WIRTEBIRFIENRS (285 mB IR, FEa55E5|H
B, XATLAEE 27 FEHE, R1FR2 2EER. oA ERRIB R/ EALL
FBE 27 MO RTURIA L, BT ETEEIERER, HErBikEET LA &if:
Vo=(1+R1/R2)*VREF-IREF*R1 A T{EXNHEER, TLA3xx A= RE, EFTE B
AOFFIME T RRASHIIETHIRE, Xl LABEHEER SUFE. TL431C, TL432C FERRAY
Imin AL,
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BEE

HiRIEE B(UIG R (VKA=VREF)IHEIHRT, TL43xx B EEHMERAISNN, XLEIRA]
BeanE] VREF ZHMIRMARBRE, IXLEIREIE:

® R1FIR2BE

® Vi(dev)-2ERBEERENTN

® AVREF/AVKA-2ERBESBIRABEIIZ

o zKA|-EIZASIEL, 5B ERBBIREIRAIZR(L

BANERT, BIRBETLISEESRFIENEE, NARBEED R TRS(SLVA445) -
REDRBE, BIFRItEREDRBE, NAEIZREIRIERE,

RN

2 TLAXX EREBREREER FTEREN, B MET s REINRER LIZET
£ TLAXx FREXIRRIEB A thd, 20El 16 FME] 18 Pimm, Wb, RITE R LUERBERER
PE SN B IRAFS, SEBRRANRENR 2 BIEREYMIEEERY, 152 IE 16 FEl 18, 1t
b, TR TLA31, TL432 HIE3R(SLVA482) IR E AR S RIS IR EAIREN
FFERNERANRIERE, FHE AP EER R =AM IEBRIEE,

Bahtia

YN 28 Fx, TLA3xx [ORERIMNEIA~2V, AEIBEREIITHRZE, XEMTFAMES
(G0 24 Fir) |, TLA3xx WHEERaEtingG, REBRIER, TLA3xxX BAE—1
BURAOER, ST SN R R,

R RiEFrihse

«®
[ HGS-EMI TL431/TL432

Vsup
= Vka=Vref
R1=10k &

= R2=10k R1=38k &

R2=10l

Voltage
TN

Figure 28. TL43xx Start-Up Response
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RGR

VI(BATT)

TL431

A. R R TL431 12(H>1mA BORBIREE TR (BATT),

Figure 29. Precision High-Current Series Regulator
VI(BATT)

HG7805 VO

R1

Common

R2
TL431

Figure 30. Output Control of a Three-Terminal Fixed Regulator

VI(BATT) VO

R1

A

R2 TL431

A. 2%E[E 16 FIE 18 FRIISEHNRSM, MERNRITHE C.
Figure 32. Crowbar Circuit
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RGR

VI(BATT)

Figure 33. Precision 5-V, 1.5-10\ Regulator

VI(BATT) VO =5V,1.5A

(see Note A)

TL431

Rb should provide cathode current 21 mA to the TL431.
Figure 34. Efficient 5-V Precision Regulator

12V

Vee

TL598

TL431

Feedba

Figure 35. PWM Converter With Reference
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RN

S5 TLASXx (F LA DRI R AR RITE B E SR L/PNS I _ LR —1 551K
FEAER. XIHHAT, MRRESEE 16 ME 18 PIAVSEIEREN,

AT FBIRARRER, ZHREIRBESERRSIR, L, —EEREIEREERIRZS
E5|H, RATEZBICHENEAREE, NTonKERIINA, 15 EERRA0ENRAY
NERKE, FENIHEELERSIESRIRREE,

HMRIE

FRESSENRARERIATHNE, HRNLFEEESSHIMREEZRERE, £ TL43xx AY
BT, XEBERERRE,

w ARG
(TOP VIEW)
Rref REF U
Vin OAAN———] 1 ANODE
Rsup CATHODE 3 ]:O
Vsup 2 GND

Figure 40. DBZ Layout Example
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FHRIMNE R
SOP-8

B

i HHH

© o
O .
i
L BHBH a7
ST Hom
HAEHH HHHA
O OR
HEEH HEHH
mark unmark

A Package top mark may be in lower left corner or unmark

Dimensions In Millimeters(SOP-8)

Symbol: A A1l B C C1 D Q a b
Min: 1.35 0.05 4.90 5.80 3.80 0.40 0° 0.35
1.27 BSC
Max: 1.55 0.20 5.10 6.20 4.00 0.80 8° 0.45
SC70-6
Q. .
B A
%
S I
O O
A1
—
(@) 0.20
b a
Dimensions In Millimeters(SC70-6)
Symbol: A A1 B C C1 D Q a b
Min: 0.90 0.00 2.00 215 1.15 0.26 0° 0.15
0.65 BSC

Max: 1.00 0.15 2.20 2.45 1.35 0.46 8° 0.35
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HRIMERST

SOT-23
B '-\O
a A
-
ol =
e A1
[an]
| b | 0.20
Dimensions In Millimeters(SOT-23)
Symbol: A A1 B (o] C1 D Q a b
Min: 0.90 0.00 2.80 2.25 1.20 0.13 0° 0.30
1.90 BSC
Max: 1.05 0.15 3.00 2.55 1.40 0.41 8° 0.50
SOT-23-5
B
—
SIRS
Lb | Jal
Dimensions In Millimeters(SOT-23-5)
Symbol: A A1 B C C1 D Q a b e
Min: 1.00 0.00 2.82 2.65 1.50 0.30 0° 0.30
0.95BSC | 1.90BSC
Max: 1.15 0.15 3.02 2.95 1.70 0.60 8° 0.50
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HRIMER T
SOT-89-3

C1

Dimensions In Millimeters(SOT-89-3)

Symbol: A B C C1 D L a b e
Min: 1.40 4.40 3.94 2.30 0.90 0.35 0.40 1.50 1.55
Max: 1.60 4.60 4.25 2.60 1.20 0.44 0.55 BSC BSC
TO-92
. B .
S
A
T -
al O 0o d _
a
a
o
el
Dimensions In Millimeters(TO-92)
Symbol: A B C C1 D D1 L a b
Min: 3.43 4.44 13.5 4.32 3.17 2.03 0.33 0.40
1.27BSC
Max: 413 5.21 15.3 5.34 4.19 2.67 0.42 0.52
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iEiThs
IRAwS | B EXRE At
V1.0 |2019-8 |HffE1T 1-28

IBET R T E SOT-89-3. Eiffifik. EHSIMIEZRE. BIMKRSETR. &

V1.1 202311 | > 26. 1. 5. 24
023-1 | 50 SC70-5 SR

V1.2 2024-10 | 83 TO-92 HEEHIMER . 83 SOT-23-5 FEER TEFIS IS RE 25, 26, 5

V1.3 | 2025-12 | BFfEEERE. EH SOP-8 HERTE 24, 28
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EEF:

LR SIMMRE R B E TR AT mAiRSS . E T SRBINREEGRFTRIIAX(ER., FHESoX LS
LEBH SR ERIRI A FBEMRERL NS

EREFREEFSETRRHITRARITENGIENE R EE TR R L 2k, B8 RTREBUTEMEE:
MERIN BEEGENEEFSMA T m, ®it. WIEFLEHNAE, BEREONEHREENNEURFOREMZE. ZRSEL
23K, LIBRBaENR RIS A S HERREBERIRE.

R SAF mARKIGESSIF. FF. MEMKRSFWRNAZHY, LB B ATt MRERTIHERRSIRE, T
BB AT PTRESHARMB TS EMFHRK, HWRMBHEIIN T 2E0ER . T2EMERBRETRT FAEM. RF6e
EHINEE. TRHBMRRMNES. EERRIN. SIS RAGRIERISRF. RBESUREMERENTERE, UNEHE
SRR AR A, S SIS ARIET mIEX L A R 2RI ER SRR, ERASHETHERAEXK, EiE
P75 B iz miE R (e AP E RO —PDIRRMIER (. IRKHAERS BITRIB, SEB¥ShLX, ERAMEURNNETE
LR SR ERKEFMURERE, ERERLSXM FA22MER TTRERFE =S REEFSHRERE, ERSNEERALAEEY
SAREMAHREFIR T,

EBHSATEFFHSAT MR RMEEE (BEMER) . RITRR (BFESERIT) | NASEMRITE
N METE, Z2EEHEMRR, MODRBREE ML EARREERIER, WidFE RS ERRRE T4
BHESENREFMIBEER. SN IFTESEISFERN,

LBHSRGISEER, BN REA TR AR MR REINA, ERERHTEMEEESENIR
SUHIB=SENR Y, FENX LR RH TEMMERISRER, SN2 EETRERRIMER TS SRR EAIEERAY
FEURE. RE. A, RENES, EEFSEYHARE.

B RARMETEN.

oiF
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