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HAETERE (25C) = 2% TL431, TL432 HixigsR

@ TOP-SIDE
Ta PACKAGE ORDERABLE PART NUMBER MARKING @
PDIP (P) Tube of 50 TL431CP TL431CP
Tube of 75 TL431CD
SOIC (D) TL431C
Reel of 2500 TL431CDR
SOP (PS) Reel of 2000 TL431CPSR T431
Reel of 3000 TL431CDBVR 36
Reel of 250 TL431CDBVT -
SOT-23-5 (DBV)
Reel of 3000 TL432CDBVR T4C
Reel of 250 TL432CDBVT -
Reel of 3000 TL431CDBZR 3G
0°C ~ 70°C Reel of 250 TL431CDBZT -
SOT-23-3 (DBZ)
Reel of 3000 TL432CDBZR T4C
Reel of 250 TL432CDBZT -
TL431CPK 43
SOT-89 (PK) Reel of 1000
TL432CPK 2A
Bulk of 1000, straight lead TL431CLP
TO-226/TO-92 (LP) Ammo of 2000, formed lead | TL431CLPM TL431C
Reel of 2000, formed lead TL431CLPR
Tube of 150 TL431CPW
TSSOP (PW) T431
Reel of 2000 TL431CPWR
PDIP (P) Tube of 50 TL431IP TL431IP
Tube of 75 TL431ID
SOIC (D) TL431I
Reel of 2500 TL431IDR
Reel of 3000 TL431IDBVR -
Reel of 250 TL431IDBVT -
SOT-23-5 (DBV)
Reel of 3000 TL432IDBVR Tal
Reel of 250 TL432IDBVT -
Reel of 3000 TL431IDBZR
—40°C ~ 85°C T3I_
Reel of 250 TL431IDBZT
SOT-23-3 (DBZ)
Reel of 3000 TL432IDBZR 41
Reel of 250 TL432IDBZT -
TL431IPK 3l
SOT-89 (PK) Reel of 1000
TL432IPK 2B
Bulk of 1000, straight lead TL431ILP
TO-226/TO-92 (LP) Ammo of 2000, formed lead | TL431ILPM TL431I
Reel of 2000, formed lead TL431ILPR

(1) RFOINy F—JBERETRIFERIOVTHRFNDRELT -2 — FPOKREIZH S [PACKAGE INFORMATION| #2B¥ 3 h.
TIOWebH 1 k (www.ti.com) SR L T &V,

(@) Ny r—INKE. ZERaK. B, FESLOCRRT I OH1 K51 > lidwww.ticom/sc/package # 28 L TL £ &Ly,

(3) DBV/DBZ : EEDO LEDEFIRT7 v > T V/7F XA NILIBERTINEFSRBISEMENTVETS,
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AETRERE (25C) = 2% TL431, TL432 Feixissm

@ TOP-SIDE
Ta PACKAGE ORDERABLE PART NUMBER MARKING®
Reel of 3000 TL431QDBVR T80
Reel of 250 TL431QDBVT -
SOT-23-5 (DBV)
Reel of 3000 TL432QDBVR 140
Reel of 250 TL432QDBVT -
Reel of 3000 TL431QDBZR 150
Reel of 250 TL431QDBZT -
—40°C~125°C SOT-23-3 (DBZ)
Reel of 3000 TL432QDBZR 4G
Reel of 250 TL432QDBZT -
TL431QPK 3Q
SOT-89 (PK) Reel of 1000
TL432QPK 2C
Reel of 1000 TL431QDCKR
SC-70 (DCK) Te_
Reel of 250 TL431QDCKT
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EABERERE (25C) = 1% TL431A, TLA32A FeixiEsR
Ta PACKAGE® ORDERABLE PART NUMBER AN
PDIP (P) Tube of 50 TL431ACP TL431ACP
SC-70 (DCK) Reel of 3000 TL431ACDCKR T4_
Reel of 250 TL431ACDCKT
SOIC (D) Tube of 75 TL431ACD 431AC
Reel of 2500 TL431ACDR
SOP (PS) Reel of 2000 TL431ACPSR T431A
SOT-23-5 (DBV) Reel of 3000 TL431ACDBVR TAC_
Reel of 250 TL431ACDBVT
Reel of 3000 TL432ACDBVR T4B_
Reel of 250 TL432ACDBVT
0°C ~ 70°C SOT-23-3 (DBZ) Reel of 3000 TL431ACDBZR TAC_
Reel of 250 TL431ACDBZT
Reel of 3000 TL432ACDBZR T4B_
Reel of 250 TL432ACDBZT
SOT-89 (PK) Reel of 1000 TL431ACPK 4A
TL432ACPK 2D
TO-226/TO-92 (LP) Bulk of 1000, straight lead TL431ACLP TL431AC
Ammo of 2000, formed lead | TL431ACLPM
Reel of 2000, formed lead TL431ACLPR
Reel of 2000, formed lead TL431ACLPRE3
TSSOP (PW) Tube of 150 TL431ACPW T431A
Reel of 2000 TL431ACPWR
PDIP (P) Tube of 50 TL431AIP TL431AIP
SC-70 (DCK) Reel of 3000 TL431AIDCKR T5_
Reel of 250 TL431AIDCKT
SOIC (D) Tube of 75 TL431AID 431Al
Reel of 2500 TL431AIDR
SOT-23-5 (DBV) Reel of 3000 TL431AIDBVR TAIL_
Reel of 250 TL431AIDBVT
Reel of 3000 TL432AIDBVR T4A_
_40°C ~ 85°C Reel of 250 TL432AIDBVT
SOT-23-3 (DBZ) Reel of 3000 TL431AIDBZR TAI_
Reel of 250 TL431AIDBZT
Reel of 3000 TL432AIDBZR T4A_
Reel of 250 TL432AIDBZT
SOT-89 (PK) Reel of 1000 TL431AIPK 4B
TL432AIPK 2E
TO-226/TO-92 (LP) Bulk of 1000, straight lead TL431AILP TL431Al
Ammo of 2000, formed lead | TL431AILPM
Reel of 2000, formed lead TL431AILPR

(1) RFDINy F—JIERE CRFBRICOVWTHRFORLT -2 — bMOXREICH 5 [PACKAGE INFORMATION] #SHRT 3 H.
TIOWeb 1k (www.ti.com) 8B L T £ &L,

(2) Ny r—IXmE., ZEBDE. BAFE. IFESICERTY I >DOH 1 K51 > ldwww.ticom/sc/package & BB L TL £ & W,
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BEABERE (25C) = 1% TL431A, TL432A FixigsR @
Ta PACKAGE® ORDERABLE PART NUMBER MTRplils,L%'%a)
SOT-23-5 (DBV) Reel of 3000 TL431AQDBVR TAQ_
Reel of 250 TL431AQDBVT
Reel of 3000 TL432AQDBVR T4D_
Reel of 250 TL432AQDBVT
SOT-23-3 (DBZ) Reel of 3000 TL431AQDBZR TAQ_
Reel of 250 TL431AQDBZT
—40°C~125°C
Reel of 3000 TL432AQDBZR T4D_
Reel of 250 TL432AQDBZT
SOT-89 (PK) Reel of 1000 TL431AQPK 4D
TL432AQPK oF
SC-70 (PK) Reel of 1000 TL431AQDCKR T7_
Reel of 250 TL431AQDCKT
i3 TExas
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HEAETEFERE (25C) = 0.5% TL431B, TL432B Feixig#g

Ta PACKAGE® ORDERABLE PART NUMBER MTRPkf,l%'%s)
PDIP (P) Tube of 50 TL431BCP TL431BCP
SC-70 (DCK) Reel of 3000 TL431BCDCKR T2

Reel of 250 TL431BCDCKT
SOIC (D) Tube of 75 TL431BCD T431B
Reel of 2500 TL431BCDR
SOP (PS) Reel of 2000 TL431BCPSR TL431B
SOT-23-5 (DBV) Reel of 3000 TL431BCDBVR T3G_
Reel of 250 TL431BCDBVT
Reel of 3000 TL432BCDBVR TBC_
Reel of 250 TL432BCDBVT
0°C~70°C SOT-23-3 (DBZ) Reel of 3000 TL431BCDBZR T3G._
Reel of 250 TL431BCDBZT
Reel of 3000 TL432BCDBZR TBC_
Reel of 250 TL432BCDBZT
SOT-89 (PK) Reel of 1000 TL431BCPK 4C
TL432BCPK 2G
TO-226/TO-92 (LP) | Bulk of 1000, straight lead | TL431BCLP TL431B
Ammo of 2000, formed lead | TL431BCLPM
Reel of 2000, formed lead TL431BCLPR
TSSOP (PW) Tube of 150 TL431BCPW T431B
Reel of 2000 TL431BCPWR
PDIP (P) Tube of 50 TL431BIP TL431BIP
SC-70 (DCK) Reel of 3000 TL431BIDCKR T3
Reel of 250 TL431BIDCKT
SOIC (D) Tube of 75 TL431BID 24318
Reel of 2500 TL431BIDR
SOT-23-5 (DBV) Reel of 3000 TL431BIDBVR TaF_
Reel of 250 TL431BIDBVT
Reel of 3000 TL432BIDBVR T4F_
[ Reel of 250 TL432BIDBVT
SOT-23-3 (DBZ) Reel of 3000 TL431BIDBZR TaF_
Reel of 250 TL431BIDBZT
Reel of 3000 TL432BIDBZR T4F_
Reel of 250 TL432IBDBZT
SOT-89 (PK) Reel of 1000 TL431BIPK 41
TL432BIPK 2H
TO-226/TO-92 (LP) | Bulk of 1000, straight lead | TL431BILP 7431B
Ammo of 2000, formed lead | TL431BILPM
Reel of 2000, formed lead | TL431BILPR

(1) BHFOINy r—JERE ZRIBRICOVTRRHIIDRL T -2 — FOKREICH S [PACKAGE INFORMATION| # S8BT 3 .
TIOWebH 1 b (www.ti.com) B L T 230,
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HEAEETRERE (25C) = 0.5% TL431B, TL432B Hix155R

Ta PACKAGE® ORDERABLE PART NUMBER MT:RP&IS,\"%%)
SOIC (D) Tube of 75 TL431BQD T431BQ
Reel of 2500 TL431BQDR
SOT-23-5 (DBV) Reel of 3000 TL431BQDBVR T3H_
Reel of 250 TL431BQDBVT
Reel of 3000 TL432BQDBVR TaH_
Reel of 250 TL432BQDBVT
SOT-23-3 (DBZ) Reel of 3000 TL431BQDBZR T3H_
Reel of 250 TL431BQDBZT
_40°C ~ 125°C Reel of 3000 TL432BQDBZR T4H_
Reel of 250 TL432BQDBZT
SOT-89 (PK) Reel of 1000 TL431BQPK 3H
TL432BQPK 2J
TO-226/TO-92 (LP) | Bulk of 1000, straight lead | TL431BQLP T431BQ
Ammo of 2000, formed lead | TL431BQLPM
Reel of 2000, formed lead TL431BQLPR
SC-70 (DCK) Reel of 1000 TL431BQDCKR T8
Reel of 250 TL431BQDCKT
i3 TExas
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et EAER "

SEMFRIFREEEN GFHICEERD A VBRY)

MIN MAX| Efi
Vka Cathode voltage® 37 v
Ika Continuous cathode current range -100 150 mA
lref) Reference input current range -0.05 10 mA
Ty Operating virtual junction temperature 150 °C
Tstg Storage temperature range -65 150 °C
(1) MHEAEBRULEDZ FLRE, BHHE S X -V 2 HRUEZDZEPHNET, ChEX FLIDERDAHIZDNT
RLTHYN ., ZOF—2— b0 [HREERHE] (RSN EEBA ZRETORERZOMBEESEEIEEN TV E LA,
HEMBRATEROREBICRERE &, ARROEEEICHEBESAZIEPHIET,
(2) EIE1EIZANODE M FHEAETT ($FICERRD 4 LERY)
Ny =2 aas"
PACKAGE BOARD 04c CXTN
PDIP (P) High K, JESD 51-7 57°C/W 85°C/W
SC-70 (DCK) High K, JESD 51-7 259°C/W 87°C/W
SQOIC (D) High K, JESD 51-7 39°C/W 97°C/W
SOP (PS) High K, JESD 51-7 46°C/W 95°C/W
SOT-89 (PK) High K, JESD 51-7 9°C/W 52°C/W
SOT-23-5 (DBV) High K, JESD 51-7 131°C/W 206°C/W
SOT-23-3 (DBZ) High K, JESD 51-7 76°C/W 206°C/W
TO-92 (LP) High K, JESD 51-7 55°C/W 140°C/W
TSSOP (PW) High K, JESD 51-7 65°C/W 149°C/W
(1) RAFFEBERI Tymax), OABLUTADBEBE L) 7, FFRBR EBHEREEEDBMRFKIEPD = (Tymax) — TA) /60JaT T o
MEXT R ATER T H DTy» 150°C TOENEILEFEMEIC ERIBLET,
HRBMERAEE
MIN MAX| B
Vka Cathode voltage Vief 36 Y
Ika Cathode current 1 100 mA
TL43xxC 0 70
Ta Operating free-air temperature TL43xxI —40 85 °C
TL43xxQ —40 125

10
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SRR

HRENERMEHBEAN. Tp=25C FFICETRD A LERY))

TL431C, TL432C
INT A =4 TEST CIRCUIT T A MM By
MIN TYP MAX
Vet Reference voltage 1 Via = Viep, Ika = 10 mA 2440 2495 2550 mV
Deviation of reference input Vika = Vier, SOT23-3 and TL432 6 16
Vi(dev) voltage over full temperature 1 lka =10 mA, devices mV
range ") Ta=0°C to 70°C All other devices 4 25
AV Ratio of change in reference AVkga =10V = V -14 2.7
ref voltage to the change in 2 Ika = 10 MA mvV/V
AV g g KA
KA cathode voltage AVga=36V-10V -1 —2
lref Reference input current 2 Ika =10 mA, R1 =10 kQ, R2 = 2 4| uA
Deviation of reference input
v lka=10mA, R1 =10 kQ, R2 = =
li(dev) current over full temperature 2 KA = Lo ’ ’ 0.4 1.2] uA
range“) Ta=0 Cto 70°C
Minimum cathode current for :
|m|n regulation 1 VKA Vref 0.4 1 mA
lof Off-state cathode current 3 Vka=36V, V=0 0.1 LA
|zl Dynamic impedance ) 1 Vika = Vier, f < 1 kHz, Ixa = 1 mA to 100 mA 0.2 05| Q

(1) Vref(dev) & |ref(dev)0)5n%/§ FU7 MRBISSEEFEEOEADE L HESHEREEHE, SHEIN I EERINTVET,
LREHEETOFIELSERE R 7 MREL oV BUTICERENE T, ¢

Qyref

ZZT.

VI(dev) 6
— ——|x10
Vif a8t 25°C

ppm) _

°C Ta

ATAIS B DO HERZ BN (F IR FEHE

Maximum V-

Minimum V

ref ]

AT, ————»

ovret BBV ot E BBV DV T W AERBE CRET B ML BN T, EEADVThOBEHEY £7,

(2) #4F Iy IHAM L E—FL AT TEZSNET : 2l =

ABSD2DDHMEBEIIC L BBTECEEL TV B &% (H288R) . BRLFDL1F Iy FHAI L E—F L RRLToetEang 3 121=

which is approximately equal to 1z, (1 + FRT;)

I,

AV,,
Al
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e
B AVEHE
RSB ERMAHEN. Tp=25T BFICEERD L WBRY)
‘5 X — 4 TEST CIRCUIT = 2 b TLastl, TLas2l |,
N — -
7 7 MIN TYP MAX| ™
Vet Reference voltage 1 Vka = Vief, Ika = 10 mA 2440 2495 2550 mV
Deviation of reference input Vika = Vier, SOT23-3 and TL432 14 34
Videv) voltage1 over full temperature 1 Ika =10 mA, devices mV
range ") Ta=0°Cto70°C All other devices 5 50
AV / Ratio of change in reference AVga =10V — Vi -1.4 27
Avref voltage to the change in 2 Ika = 10 mA mV/V
KA cathode voltage AVga=36V-10V -1 —2
lref Reference input current 2 Ika =10 mA, R1 =10 kQ, R2 = 2 4] pA
Deviation of reference input _ _ e
li(dev) current over full temperature 2 !I'KA—_(]‘PCT?’NHJC_ 10kQ, R2 =<, 0.8 25| pA
range (") A=
Minimum cathode current for - _
hmin regulation 1 Vka = Vret 0.4 11 mA
loff Off-state cathode current 3 Vka=36V, V=0 0.1 1 pA
1Zyal Dynamic impedance ® 1 Vika = Vier, f < 1 kHz, Ixa = 1 mA to 100 mA 0.2 05| Q

(1) Vretiden) & ref(dey) PIBEE KU 7 MESIZBRE1E & HEBOROE & 2 RBEREREN SHES N5 LERSATVET,
SEEBHATOFHREBTRE KU 7 MEH, oV TICEBINET, :

v
| .
LR P Maximum V. -
X ref
Vyof at 25°C

‘ Qyref

(%F T,
2T,

ATARBGDHEREEREHR

MinimumV,

- A >

Ve EREV e E BBV DV TN ERETRET B PICEY P T, EEOVFhOBELEY T,

AV
(2 414F IV IHAM L E—ZCRRBUTTCERShET | |zl = AIKA
KA

AERN2DDIMBIERIC S DHETEHIEL TV & & (H288) . MRRHFDE1F Iy VHAC P E— 4 BT THEsnET: 121= ATY

which is approximately equal to 1z, (1 + %)

I} TEXAS
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HIREMERMEEEN. Ta=25C JFICEERD 4 LERY))

TL431Q, TL432Q

INTGA—=4 TEST CIRCUIT T XM BifT
MIN TYP MAX
Vet Reference voltage 1 Via = Viep, Ika = 10 mA 2440 2495 2550 mV
Deviation of reference input
Vi(dev) voltage over full temperature 1 Vka = Viet, Ika = 10 mA, Tp = 0°C to 70°C 14 34| mVv
range '
AV../ Ratio of change in reference AVka =10V — V -14 27
Avref voltage to the change in 2 lka =10 mA mV/V
KA cathode voltage AVga=36V-10V -1 —2
Iref Reference input current 2 lka=10mA, R1 =10kQ, R2 = = 2 41 pA
Deviation of reference input _ _ w
li(dev) current over full temperature 2 !II'(A—_(;"()CT:%(?°1C_ 10 kQ, R2 = o=, 0.8 25| pA
range (" A=
Minimum cathode current for -
' ] =
|m|n regulation 1 VKA Vref 0.4 1 mA
Lot Off-state cathode current 3 Vka=36V, V=0 0.1 HA
zkal Dynamic impedance ® 1 Vika = Vi, f < 1 kHz, Ixa = 1 mA to 100 mA 0.2 05| Q

(1) Vref(dev) & |ref(dev)0)5n%/§ FU 7 MERBESSEEREEOROE & HERESERESEHE,P SEHEIN I EERIRTVET,
LBEHETOFHELESETEE N 7 MREL oV U TICERS W E T, ¢

Olyref

2T,

Vi(dev) 6
— | x10
Vief @t 25°C

-

ATAIS SR DO HESE B (FIR FEHE

Maximum V-

MinimumV,;

AT, ————»

Ovref BBV of E BBV DV T W AEBRE TCRET B2 ICLY FY T, FADVFADBELEY 7,

(2) #14F Iy VHNM P E-F L RABUTTERSIET 1 120l =

AEGZN2DODHNBEIMIC L BT TEEL TV B & & (H288) . BRLFDL1F Iy FHAT L E— 4L BT oetEang 3 121=

which is approximately equal to  1Z,,| (1 + %)

AV,
Alga

I,
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o= =
B AV
HRENERMEFEN. Tao=25C BFICEERDEVBRY))
(5 X — 4 TEST CIRCUIT o TL431AC, TL432AC 84
A — -
7 7 MIN TYP MAX| ™
Vet Reference voltage 1 Vka = Viet, Ika = 10 mA 2470 2495 2520 mV
Deviation of reference input Vika = Vief, SOT23-3 and TL432 6 16
Vi(dev) voltage over full temperature 1 Ika = 10 mA, devices mV
range ") Ta=0°C to 70°C All other devices 4 25
AV / Ratio of change in reference AVka =10V — V -1.4 27
AVrEf voltage to the change in 2 Ika = 10 mA mV/V
KA cathode voltage AVga=36V-10V -1 -2
Iref Reference input current 2 Ika=10mA, R1 =10 kQ, R2 = 2 4| uA
Deviation of reference input
i, Ika = 10 MA, R1 = 10 kQ, R2 = oo,
li(dev) fgr:rer}'g)over full temperature 2 Tp = 0°C to 70°C 0.8 1.2| uA
ge
Minimum cathode current for - _
Imin regulation 1 Via = Vet 0.4 0.6 mA
lot Off-state cathode current 3 Vka =36V, V=0 0.1 0.5 pA
|zl Dynamic impedance ) 1 Vika = Vier, f < 1 kHz, Ixa = 1 mA to 100 mA 0.2 05| Q

(1) Vref(dev) & |ref(dev)®5§1}§ FU7 MBI RSEEREEOEOE ELHRESFREEHEI SHEINDIEEEINTVET,
LREHE COFHELEZTERE R) 7 MR, oV dUTICERZSNET, ¢

v
SLC_ VR NP Maximum V|
Vygt at 25°C

Olyref

ppmy
)= T,
2T

ATAR BB OHIEE (FIREEEE

Minimum V,;

e AT, ———»

Ovref E BBV of E BBV DV T HEBRE TRET B P ICLY HU T, EEADVWFhDBE LBV ET,

AV
(@) FAF Iy THAI L E-F L RBUTTERENET ¢ 120 = 7
KA

AHEN2OONBIEAIC L BHETHIEL TB L& (M2B8R) . ERSHNS 1+ 3y JHAC P E- 4> RBLT s 1Z1= ATY

which is approximately equal to  1z,| (1 + %)
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A
o bR
HRENERMEHEMAN. Ta=25C GFICEERD A VERY))
INTA—4 TEST CIRCUIT 7 A MG TLASTAI, TL432AI Bifiy
TA— T i
MIN TYP MAX
Vet Reference voltage 1 Vika = Viet, Ika = 10 mA 2470 2495 2520 mV
Deviation of reference input Vika = Vief, SOT23-3 and TL432 14 34
Vi(dey) voltage over full temperature 1 Ika = 10 MA, devices mV
range(!) Ta=0°C to 70°C All other devices 5 50
AV / Ratio of change in reference AVkga =10V = V -14 2.7
AVrEf voltage to the change in 2 Ika = 10 MA mV/V
KA cathode voltage AVga=36V-10V -1 =
lref Reference input current 2 Ika =10 mA, R1 =10 kQ, R2 = 2 4| pA
Deviation of reference input
lka=10mA, R1 =10 kQ, R2 = =
li(dev) current over full temperature 2 KA = Lo ’ ’ 0.8 25 pA
range(1) Ta=0 C to 70°C
Minimum cathode current for 3 _
Imin regulation 1 Vika = Vret 0.4 07| mA
lof Off-state cathode current 3 Vka=36V, V=0 0.1 0.5 upA
|zkal Dynamic impedance 1 Vika = Vier, f < 1 kHz, Ixa = 1 mA to 100 mA 0.2 05| Q

(1) Vret(dev) € |ref(dev)o)5n%f§ FU7 MRBIRSECREEORNDZE CLHEREFRESE,P SHEIND EERESNATVLET,
LREHETOFHELEETEE KU 7 MRE, oV UTFICERS N E T, ¢

‘ Qyref

ZZT.

Vl(dev)
Vit @t 25°C

6
)><10

)

ATA B DOHEREE) (FIR &6

Maximum V .

MinimumV,

AT, ———»

ayrefE TRV et E BB Vigf DV T MU RBE TRET I 2ICLY T T, EEDVWThOBELHFI ET,

()

ABRH2DDIBIEHIC L BHETEHMELTVS &2 (H28R) . BRLFEDL 173y FHAI L E—F L RRLToeEang T : 121=

which is approximately equal to IzKAI(

ALFI v IHAI L E— L ARUTTESINET : 1zl =

R1

1+FT2).

I,

AV,
Alga
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B AV

HERBNERMEEN. Tp=25T JFCEERDHVERY))
TL431AQ, TL432AQ
NG A—4 TEST CIRCUIT TR &t By
MIN TYP MAX
Vet Reference voltage 1 Vika = Viet, Ika = 10 mA 2470 2495 2520 mV
Deviation of reference input
Vi(dev) voltage over full temperature 1 Vka = Viet, Ika = 10 mA, Tp = 0°C to 70°C 14 34| mVv
range(!
AV../ Ratio of change in reference AVka =10V — V -14 27
Avref voltage to the change in 2 Ika =10 mA mV/V
KA cathode voltage AVga=36V-10V -1 -
Iref Reference input current 2 Ika =10 mA, R1 =10 kQ, R2 =« 2 4| uA
Deviation of reference input _ _ o
li(dev) current over full temperature 2 !I‘.‘A B 100 mA, Rj =10kQ, R2 =, 0.8 25| pA
) A =0°C to 70°C
range
Minimum cathode current for S _
Imin regulation 1 Vika = Vret 0.4 0.7] mA
lof Off-state cathode current 3 Vka=36V, V=0 0.1 0.5 pA
zkal Dynamic impedance ® 1 Vika = Vier, f < 1 kHz, Ika = 1 mA to 100 mA 0.2 05| Q

(1) Vref(den) & href(dey) PIRE K U 7 MESIZRS1E & RIEBOROE & 2 HEBEREREY SHES NS LEBSNTVET,
SREBECOTIREBTRE KU 7 MEM, oV BT CERSNET, -

Olyref

ZIT.

\
I(d
(7( ™10

Vit 2t 25°C

6

)

ATl B D HEIEE) (FIR 85

Maximum V.

MinimumV

AT, ————»

ovref BBV rof E BBV PV T WA EBE TRET 2 ICLY Y T, EADVFADBE LAY £ T,

(2) §4F3I v THAI L E—FLIBRTTERINET : 24l =

AEBH2DDHNBIERIC L ZRETEIEL T2 & & (H2BHR) . MBRRABNS A+ 3y VHAC L E— 4> BT TEES AT T 1Z1= 75

R1

which is approximately equal to 1z, (1 + R

16

AV,
Aly,
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EXAHHE

HREERMEEA. Ta=25C WFICEED L LERY)

{5 X — & TEST CIRCUIT = 2 b TL431BC, TL432BC B
INT A —
7 MIN TYP MAX| &
Vet Reference voltage 1 Vika = Vier, Ika = 10 mA 2483 2495 2507| mV
Deviation of reference input
Vi(dev) voltage over full temperature 1 Vka = Viet, Ika = 10 mA, Tp = 0°C to 70°C 6 16| mV
range (")
AV / Ratio of change in reference AVka =10V — V -14 27
Avref voltage to the change in 2 Ika =10 mA mV/V
KA cathode voltage AVga=36V-10V -1 -2
lref Reference input current 2 lka=10mA, R1 =10 kQ, R2 =« 2 41 pA
Deviation of reference input _ _ o
li(dev) current over full temperature 2 !II'(A—_(;‘PCT:%(?JC_ 10kQ, R2 = e, 0.8 1.2| upA
range (" A=
Minimum cathode current for = _
Imin regulation 1 Vka = Vier 0.4 0.6| mA
Lot Off-state cathode current 3 Vka=36V, V=0 0.1 0.5 pA
zkal Dynamic impedance ?) 1 Vika = Vie, f < 1 kHz, Ixa = 1 mA to 100 mA 0.2 05| Q

(1) Vrefdew) & lref(dev)PRE K U 7 MEBII RSB REEORDE & £ HESFREER P SHEINZ EERSATVET,
LREGETOTIEESEEREE R 7 MRE, aVfBUTICERSME T, ¢

yrgf

ZIT,

Vi(dev)
Vet t 25°C

x 10

6

(%)=

°C Ta

ATl B D HEIEE) (FIR FE 85

MaximumV

Minimum V,;

Vi(dev)

4

e AT, ———»,

el AR EV e E BBV DV T W HAEBETRETEHICE) FYU T, EAOVFhOBEbEY 7,

2)

AERBN2DDHEBEIIC L BHETEEL TVD & & (H288) . BRLFEDL1FI v FHAI L E— 4 RRBToet8ahg: 121=

AA4F Iy THAM P E— L IBUTCESEShET : |zl =

R1

which is approximately equal to 1z, (1 + @)

AV,
Al

13 TEXAS
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A=
B AVHHE
HRBERMAEEN. Tp=25C FICERDOHVERY)
TL431Bl, TL432BI
INTGA—4 TEST CIRCUIT TR & Bify
MIN TYP MAX
Vet Reference voltage 1 Vika = Viet, Ika = 10 mA 2483 2495 2507 mV
Deviation of reference input
Vi(dev) voltage over full temperature 1 Via = Vief, Ika = 10 mA, Tp = 0°C to 70°C 14 34| mV
range(!
AV / Ratio of change in reference AVka =10V — V -14 27
AV“” voltage to the change in 2 Ika = 10 MA mV/V
KA cathode voltage AVga=36V-10V -1 -
lref Reference input current 2 Ika =10 mA, R1 =10 kQ, R2 = = 2 4 uA
Deviation of reference input _ _ o
li(dev) current over full temperature 2 !I'.‘A B 100 mA, RJ =10k, R2 =, 0.8 25 pA
O] A =0°C to 70°C
range
Minimum cathode current for = _
Imin regulation 1 Vika = Vref 0.4 0.7] mA
loft Off-state cathode current 3 Vka=36V, Vg =0 0.1 0.5| pA
Izl Dynamic impedance @ 1 Vika = Vier, f < 1 kHz, Ixa = 1 mA to 100 mA 0.2 05| Q

(1) Vref(dev) & Iref(dev)o);ﬂElllE FU7 MRBRSSEEREEOROE E MRS FREHE,P SHEIN DI EERINTVET,
LEREHETOFHELETRERY 7 MRE, oV dITICEZShET, ¢

‘ Qyref

ZZT.

Vl(dev) 6
———— | x10
Vygf at 25°C

(M)_

°c | T,

ATARBGRD RS FRESHE

Maximum V|

MinimumV,

- A, >

Ve AR EV e E BBV DV TN AERETRET B PICEY HU T, EEOVFhDBEbEY T,

(2) #4F Iy IHAM L E—FL AT TESSNET : |24l =

ABEAF2DODHEIEFIC & BBETHEL TV 3 & % (H28R) . ABRLEOL1FI v JHAI L E— 4 BT oatEang s 121=

which is approximately equal to Izml(

18

1+FT2

R1)-

I,

AV,
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i)

SRR

HREEERMFEEN. Ta=25C FFICEERD 4 LERY))

TL431BQ, TL432BQ

INTA—4H TEST CIRCUIT TR MG Bify
MIN TYP MAX|
Vet Reference voltage 1 Via = Viep, Ika = 10 mA 2483 2495 2507 mV
Deviation of reference input
Vi(dev) voltage over full temperature 1 Vka = Viet, Ika = 10 mA, Tp = 0°C to 70°C 14 34| mV
range '
AV../ Ratio of change in reference AVka =10V — V -14 27
Avref voltage to the change in 2 lka =10 mA mV/V
KA cathode voltage AVga=36V-10V -1 —2
lref Reference input current 2 lka=10mA, R1 =10 kQ, R2 =« 2 4| uA
Deviation of reference input _ _ w
li(dev) current over full temperature 2 !II'(A-_(;"OCT:%(?‘%_ 10 kQ, R2 = o, 0.8 25| pA
range (" A=
Minimum cathode current for 3 _
Imin regulation 1 Vka = Vret 0.4 0.7 mA
Lot Off-state cathode current 3 Vka =36V, Ve =0 0.1 0.5 upA
zkal Dynamic impedance @) 1 Vika = Vier, f < 1 kHz, Ixa = 1 mA to 100 mA 0.2 05| Q

(1) Vretdew) & lrefidey) DIRE K U 7 MASIZBEE & REBORNOE & £ EHEREREN SHES N3 LEBSNTVET,
LEEREATOTHRETERE KU 7 MES, oV 3 TICEEINE T, -

v
SLC_ VR VPN Maximum V. |
Vyef at 25°C

°C T,

ZZT.

ATAR BB OHEEFREEHE

MinimumV,;

e ATy, ——»

e AR EV o E BBV @V TN AERETRET B PIC LY P T, EAOVFhOBELEY 1,

AV
@) F1F Iy THAAM L E- S RBUTTERENET ¢ 120 = 7
KA

AN 2DDHNBIESRIC & BHETHEL TS & & (M28MR) . MBLAEDF 1+ 3y THAC P E— 4 ARUTTeEshET : Z]= %

which is approximately equal to  1z,] (1 + %)
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INT X — ZAEEHR

Input

Ika

o

_‘
0]
<

—71PpH

|||‘—

B 1. Vka = Vet O 7 2 b [BIFE

Input

R1

X 2. Vga> Vit IO 7 2 | Bl

Input

3. Lo DUERIFE

20
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ARAVEFIE

Data at high and low temperatures are applicable onlly within the recommended poerating free-air temperature ranges of the various devices.

Pulse response

GRAPH
Reference voltage vs Free-air temperature 4
Reference current vs Free-air temperature 5
Cathode current vs Cathode voltage 6
Off-state cathode current vs Free-air temperature 7,1% 8
Ratio of delta reference voltage to delta cathode voltage vs Free-air temperature 9
Equivalent input-noise voltage vs Frequency 10
Equivalent input-noise voltage over a 10-second period 11
Small-signal voltage amplification vs Frequency 12
Reference impedance vs Frequency 13
14

Stability boundary conditions

115, X 16

£1.57-4

13 TEXAS
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ARV

Vet — Reference Voltage — mV

Ika — Cathode Current — mA

22

2600

2580 |

2560

2540

2520

2500

2480

2460

2440

2420

2400

-75

150

125

100

75

50

25

REFERENCE VOLTAGE REFERENCE CURRENT
VS VS
FREE-AIR TEMPERATURE FREE-AIR TEMPERATURE
| | 5 T T
VKA = Vret R1 =10 kQ
IKA =10 mA R2 = o0
Vief = 2550 mV Ika =10 mA
4
—1
/ — <§L
I
el £
g2 3
)
Vief = 2495 mV % ~
e B s, ——
- ° T T—
| \\
Vier =2440mV | =
0
50 -25 0 25 50 75 100 125 -75 -50 -25 0 25 50 75 100 125
Ta — Free-Air Temperature —°C Ta — Free-Air Temperature — °C
4 5
CATHODE CURRENT CATHODE CURRENT
VS VS
CATHODE VOLTAGE CATHODE VOLTAGE
T 800 T
VKA = Vret Vka = Vret
- Ta=25C Tp = 25°C
600
<<
T‘- Imin
S 400
5
(@]
[0
8
/f £ 200 /
/ 9
/ <
X
/ - 0
—200
—2 -1 0 1 2 3 -1 0 1 2 3
Vka — Cathode Voltage — V Vka — Cathode Voltage — V
6 7
i3 Texas
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LRIV

loff — Off-State Cathode Current — pA

OFF-STATE CATHODE CURRENT

VS
FREE-AIR TEMPERATURE
2.5 I !
Vka =36V
Vret =0
2
1.5 /
1
05 /l
0
-75 -50 -25 0 25 50 75 100

Ta — Free-Air Temperature — °C

X 8

Vp, — Equivalent Input Noise V oltage — nV/VHz

260

240

220

200

180

160

140

120

100

125

-0.85

-0.95

-1.05

-1.15

AV o | AVjep— MVNV

-1.25

-1.35

-1.45

RATIO OF DELTA REFERENCE VOLTAGE TO

DE

LTA CATHODE VOLTAGE
Vs

FREE-AIR TEMPERATURE

AN

Vka=3Vto36V

N

AN

AN

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

Ta — Free-Air Temperature — °C

EQUIVALENT INPUT NOISE VOLTAGE

VS

FREQUENCY
\
lo=10mA
L T, =25°C
\\
10 100 1k 10k

f— Frequency — Hz

I,

X 10

TEXAS
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ARV

EQUIVALENT INPUT NOISE VOLTAGE
OVER A 10-S PERIOD

6
5
i 4 M 1
|
s o ]
£ |
E 2 1 i
8 1 l 1 1a
2
< 0
=]
o
£ 4
=
3 o |
E N
3 -3
1]
I -4 f=0.1t0 10 Hz
= 5| 'ka=10mA
Tp = 25°C
_6 L L L
0 1 2 3 4 5 6 7 8 9 10
t—-Time-s
19.1V
500 uF
Vee 1 uF Vee
TLE2027 K

Ay =10 V/mV
> p N _TLE2027 | 22uF To

16 kQ 16 kQ >—4 ( Oscilloscope

1 uF 7= 33 kQ

Ay=2VN =

Vg VEE

511

I3 TEXAS
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ARV

SMALL-SIGNAL VOLTAGE AMPLIFICATION

Vs
FREQUENCY lka = 10 mA
60 T T T TT Ta=25C
. lka =10 mA
Q \\ Ta=25°C
I 50 Output
5 Ika
3 \ 15 kQ 232Q
ke}
£ 40 ——f———”———\(——m T
£ 9 uF
< \\ b i‘ +
oy \
g a0 Z
S \ 8.25 kQ
©
S N\
(=]
Y \ GND
T \ =
£ N
C? 10 \ TEST CIRCUIT FOR VOLTAGE AMPLIFICATION
>
< ~\
0
1k 10k 100 k 1M i0M
f — Frequency — Hz
12
REFERENCE IMPEDANCE
Vs
FREQUENCY
100 =11 —
u IKA =10 mA
| Tp=25°C
a
I
% Output
’_
E- 10 a gIKA
E
3
c /
[0]
: /
i GND
| 1
p— J
< 7/ =
X
N / TEST CIRCUIT FOR REFERENCE IMPEDANCE
Y
0.1
1k 10k 100 k 1M 10M
f — Frequency — Hz
13
13 TEXAS
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ARAVFE

PULSE RESPONSE

) / o l &— GND

6 T T
Tp = 25°C ‘ ‘
Input
5
220 Q

> A 4 Output
|
o 4
g Pulse A
S Generator 50 Q
5 3 f =100 kHz
5 Output
@]
e}
c
©
=]
Q.
£

TEST CIRCUIT FOR PULSE RESPONSE

t—Time — us

X 14

STABILITY BOUNDARY CONDITIONS
FOR ALL TL431 AND TL431A DEVICES

(EXCEPT FOR SOT23-3, SC-70, AND Q-TEMP DEVICES)
100 UL UL T T T TTTT
AVKa = Vet Ta = 25°C
90| BVka=5V
CVka=10V
80| D Vka =15 V;

< B *
€ 70
é Stable
9] 60 c TEST CIRCUIT FOR CURVE A
5 Stable
O 50 i ‘A
§ A /
£ 40 f—-\ llKA
S / / / \ R1=10kQ 150 Q
2L P
- 20 / -~ CL
AyAaN R :
10 / / / \\ R2 7= VearT
0 / / A A \ N \

0.001 0.01 0.1 1 10
CL — Load Capacitance — pF

e

TEST CIRCUIT FOR CURVES B, C, AND D

Al H—TOTOEBETREZHPREIRTHHhDHLIELA, 7—TB. C. D Tl R2. HLUV+IECL=0TDMEINDVKAE IKAKRBEETELET 5
LOICIREINTVET, VBATTECLIR, REMDEEEZRATET 320 ICREIhE L,

X 15

I3 TEXAS
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RV

STABILITY BOUNDARY CONDITIONS
FOR ALL TL431B, TL432, SOT-23, SC-70, AND Q-TEMP DEVICES

100

C_ — Load Capacitance — pF

A VKa = Vret
90} BVka=5V
CVka=10V

80| D Vka=15V;
= L g
1S 70
| Tp = 25°C
E 6o i ;
5 Stable Stable
)
3 A / \ \
< 40
5 [0/ T
I 30
2 AV lin

20 / \

10 / / /’ \ B \\

/
0 // /A \\
0.001 0.01 0.1 1 10

150 Q

TEST CIRCUIT FOR CURVE A

llKA
R1 =10 kQ 150 Q
~ CL i‘

R2 VBaTT

AY

|||—0

TEST CIRCUIT FOR CURVES B, C,AND D

Al H—TOTOEBETRERHIPEIRTELPHLNELA, H—TB. C. D Tl. R2. HLUV+IECL=0TDMEIDVKAEIKAKETELET 3
EOICREINTVET, VBATTECLIE. REMDEEEZATET 32D ICHABINE L/,

I,

X 16
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T7)—vir—2a i

APPLICATION
Shunt regulator 17
Single-supply comparator with temperature-compensated threshold 18
Precision high-current series regulator 19
Output control of a three-terminal fixed regulator 20
High-current shunt regulator 21
Crowbar Circuit 22
Precision 5-V, 1.5-A regulator 23
Efficient 5-V precision regulator 24
PWM converter with reference 25
Voltage monitor 26
Delay timer 27
Precision current limiter 28
Precision constant-current sink 29

R2. 77V — g vl

R
(see Note A)

ViBATT) Vo

TL431

RETURN

A. R should provide cathode current > 1 mA to the TL431 at minimum V(gat).

R2

17. Shunt Regulator

ViBATT)

:

o—— V
TL431 °

Von=2V
Input —’\/\/\/—i Vot = Vi(BATT)
Vir=25V

41—0— GND

18. Single-Supply Comparator With Tem perature-Compensated Threshold

I3 TEXAS
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ViBaTT) %
R
(see Note A) 2N222

2N222

TL431 | A

— Vo

A. R should provide cathode current > 1 mA to the TL431 at minimum VgatT).

19. Precision High-Current Series Regulator

ViBATT)
Vo
Common R1
Vo = [1+ BV,
TL431 Minimum Vi = Vi + 5V
R2
20. Output Control of a Three-Terminal Fixed Regulator
ViBATT) . — Vo
R1
R1 Vg = (1 N ﬁ)vref
Ro TL431
®
21. High-Current Shunt Regulator
VieatT) —O\O0—@ Py ° Vo
w3
TL431 9

A | .

(see Note A)
R2

A. Refer to the stability boundary conditions in Figure 15 and Figure 16 to determine allowable values for C.

22. Crowbar Circuit

13 TEXAS
INSTRUMENTS
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ViBaTT)

23. Precision 5-V, 1.5-A Regulator

Vo=5V

ViBaTT)
Rp
(see Note A) 27.4 kQ

0.1%

27.4 kQ
0.1%

A. Ry, should provide cathode current>1 mA to the TL431.

24. Efficient 5-V Precision Regulator

12V

6.8 kQ

5V 10 kQ

TL598

TL431

Not —
Used %

Feedback

25. PWM Converter With Reference

1P TEXAS
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R3
(see Note A)

ViBATT)
R4
(see Note A) N R1B
Low Limit = (1 + R2B)Vref
High Limit=( 1+ BIR)y

LED on When Low Limit < VigatT) < High Limit

A. Select R3 and R4 to provide the desired LED intensity and cathode current >1 mA to the TL431 at the available
ViBaTT)-

26. Voltage Monitor

650 Q
12V

12V

Delay=RxC x| ———
y "M 12V = Vet

27. Delay Timer

ReL lo
0.1% —»
ViaTT)

9
!

TL431 R1 =

28. Precision Current Limiter

I = M~
0
TL431 | ‘A Rs

Rs
0.1%
29. Precision Constant-Current Sink
i3 TExas
INSTRUMENTS
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F—TEBLCY =LKy REH

REEL DIMENSIONS TAPE DIMENSIONS
4 »| ’d—KO ‘<—P1
LR 63 G) & 6} &
BO W
Reel —
Diameter ‘
Cavity AO <+
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
\ 4 W | Overall width of the carrier tape
i P1 | Pitch between successive cavity centers

T Reel Width (W1)
QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE

O O O OO O O OO0 Sprocket Holes
I I

| |

Q1 I Q2 Q1 | Q2

Q3| Q4 Q3| Q4 User Direction of Feed
-~ -
)\
Pocket Quadrants
*All dimensions are nominal
Device Package| Package| Pins| SPQ Reel Reel A0 BO KO P1 w Pin1
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) | (mm) | (mm) [Quadrant
(mm) [W1 (mm)
TL431ACDBVR SOT-23 | DBV 5 3000 178.0 9.0 323 | 317 | 1.37 | 4.0 8.0 Q3
TL431ACDBVT SOT-23 | DBV 5 250 178.0 9.0 323 | 317 | 1.37 | 4.0 8.0 Q3
TL431ACDBZR SOT-23 | DBZ 3 3000 179.0 8.4 315 | 295 | 122 | 4.0 8.0 Q3
TL431ACDBZR SOT-23 | DBZ 3 3000 180.0 9.2 3.18 | 328 | 1.32 | 4.0 8.0 Q3
TL431ACDBZT SOT-23 | DBZ 3 250 179.0 8.4 315 | 295 | 122 | 4.0 8.0 Q3
TL431ACDBZT SOT-23 | DBZ 3 250 180.0 9.2 3.18 | 328 | 1.32 | 4.0 8.0 Q3
TL431ACDCKR SC70 DCK 6 3000 180.0 8.4 224 | 234 | 1.22 4.0 8.0 Q3
TL431ACDCKT SC70 DCK 6 250 179.0 8.4 22 25 1.2 4.0 8.0 Q3
TL431ACDR SOIC D 8 2500 330.0 12.4 6.4 5.2 21 8.0 12.0 Q1
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 8.2 6.6 25 12.0 | 16.0 Q1
TL431ACPWR TSSOP PW 8 2000 330.0 124 7.0 3.6 1.6 8.0 12.0 Q1
TL431AIDBVR SOT-23 | DBV 5 3000 178.0 9.0 323 | 317 | 1.37 | 4.0 8.0 Q3
TL431AIDBVT SOT-23 | DBV 5 250 178.0 9.0 323 | 317 | 1.37 | 4.0 8.0 Q3
TL431AIDBZR SOT-23 | DBZ 3 3000 179.0 8.4 315 | 295 | 122 | 4.0 8.0 Q3
TL431AIDBZR SOT-23 | DBZ 3 3000 180.0 9.2 3.18 | 328 | 1.32 | 4.0 8.0 Q3
TL431AIDBZT SOT-23 | DBZ 3 250 179.0 8.4 315 | 295 | 1.22 | 4.0 8.0 Q3
TL431AIDBZT SOT-23 | DBZ 3 250 180.0 9.2 3.18 | 328 | 1.32 | 4.0 8.0 Q3
TL431AIDCKR SC70 DCK 6 3000 179.0 8.4 2.2 25 1.2 4.0 8.0 Q3
TL431AIDCKT SC70 DCK 6 250 179.0 8.4 2.2 2.5 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 4.91 4.52 1.9 8.0 12.0 Q3
TL431AQDBVR SOT-23 | DBV 5 3000 178.0 9.0 323 | 317 | 1.37 | 4.0 8.0 Q3
TL431AQDBVT SOT-23 DBV 5 250 178.0 9.0 3.23 | 3.17 | 1.37 4.0 8.0 Q3
TL431AQDBZR SOT-23 | DBZ 3 3000 180.0 9.2 3.18 | 328 | 1.32 | 4.0 8.0 Q3
TL431AQDBZT SOT-23 | DBZ 3 250 180.0 9.2 3.18 | 328 | 1.32 | 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 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 Pin1
Type |Drawing Diameter| Width | (mm) [ (mm) | (mm) | (mm) | (mm) |Quadrant
(mm) (W1 (mm)
TL431BCDBVR SOT-23 DBV 5 3000 178.0 9.0 3.23 | 3.17 | 1.37 4.0 8.0 Q3
TL431BCDBVT SOT-23 DBV 5 250 178.0 9.0 3.23 | 3.17 | 1.37 4.0 8.0 Q3
TL431BCDBZR SOT-23| DBZ 3 3000 180.0 9.2 3.18 | 328 | 1.32 | 4.0 8.0 Q3
TL431BCDBZR SOT-23 DBz 3 3000 179.0 8.4 3.15 | 295 | 1.22 4.0 8.0 Q3
TL431BCDBZT SOT-23 DBZ 3 250 179.0 8.4 3.15 | 2.95 | 1.22 4.0 8.0 Q3
TL431BCDBZT SOT-23 DBz 3 250 180.0 9.2 3.18 | 3.28 | 1.32 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 2.5 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 4.91 4.52 1.9 8.0 12.0 Q3
TL431BCPSR SO PS 8 2000 330.0 16.4 8.2 6.6 2.5 12.0 | 16.0 Q1
TL431BCPWR TSSOP PW 8 2000 330.0 12.4 7.0 3.6 1.6 8.0 12.0 Q1
TL431BIDBVR SOT-23 DBV 5 3000 178.0 9.0 3.23 | 3.17 | 1.37 4.0 8.0 Q3
TL431BIDBVT SOT-23 DBV 5 250 178.0 9.0 3.23 | 3.17 | 1.37 4.0 8.0 Q3
TL431BIDBZR SOT-23 DBZ 3 3000 180.0 9.2 3.18 | 3.28 | 1.32 4.0 8.0 Q3
TL431BIDBZR SOT-23 DBZ 3 3000 179.0 8.4 3.15 | 295 | 1.22 4.0 8.0 Q3
TL431BIDBZT SOT-23 DBZ 3 250 179.0 8.4 3.15 | 295 | 1.22 4.0 8.0 Q3
TL431BIDBZT SOT-23 DBZ 3 250 180.0 9.2 3.18 | 3.28 | 1.32 4.0 8.0 Q3
TL431BIDCKR SC70 DCK 6 3000 179.0 8.4 2.2 2.5 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 12.4 6.4 5.2 2.1 8.0 12.0 Q1
TL431BIPK SOT-89 PK 3 1000 180.0 12.4 4.91 4.52 1.9 8.0 12.0 Q3
TL431BQDBVR SOT-23 DBV 5 3000 179.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
TL431BQDBVT SOT-23 DBV 5 250 179.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
TL431BQDBZR SOT-23 DBZ 3 3000 180.0 9.2 3.18 | 3.28 | 1.32 4.0 8.0 Q3
TL431BQDBZT SOT-23 DBZ 3 250 180.0 9.2 3.18 | 3.28 | 1.32 4.0 8.0 Q3
TL431BQDCKR SC70 DCK 6 3000 179.0 8.4 2.2 2.5 1.2 4.0 8.0 Q3
TL431BQDCKT SC70 DCK 6 250 179.0 8.4 2.2 2.5 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 3.23 | 3.17 | 1.37 4.0 8.0 Q3
TL431CDBVT SOT-23 DBV 5 250 178.0 9.0 3.23 | 3.17 | 1.37 4.0 8.0 Q3
TL431CDBZR SOT-23 DBZ 3 3000 180.0 9.2 3.18 | 3.28 | 1.32 4.0 8.0 Q3
TL431CDBZT SOT-23 DBZ 3 250 180.0 9.2 3.18 | 3.28 | 1.32 4.0 8.0 Q3
TL431CDR 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 4.91 4.52 1.9 8.0 12.0 Q3
TL431CPSR SO PS 8 2000 330.0 16.4 8.2 6.6 25 12.0 | 16.0 Q1
TL431CPWR TSSOP PW 8 2000 330.0 12.4 7.0 3.6 1.6 8.0 12.0 Q1
TL431IDBVR SOT-23 DBV 5 3000 178.0 9.0 323 | 3.17 | 1.37 4.0 8.0 Q3
TL431IDBVT SOT-23 DBV 5 250 178.0 9.0 3.23 | 3.17 | 1.37 4.0 8.0 Q3
TL431IDBZR SOT-23 DBz 3 3000 180.0 9.2 3.18 | 3.28 | 1.32 4.0 8.0 Q3
TL431IDBZT SOT-23 DBz 3 250 180.0 9.2 3.18 | 3.28 | 1.32 4.0 8.0 Q3
TL431IDR SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
TL431IPK SOT-89 PK 3 1000 180.0 12.4 4.91 4.52 1.9 8.0 12.0 Q3
TL431QDBVR SOT-23 DBV 5 3000 178.0 9.0 323 | 3.17 | 1.37 4.0 8.0 Q3
TL431QDBVT SOT-23 DBV 5 250 178.0 9.0 3.23 | 3.17 | 1.37 4.0 8.0 Q3
TL431QDBZR SOT-23 DBZ 3 3000 180.0 9.2 3.18 | 3.28 | 1.32 4.0 8.0 Q3
TL431QDBZT SOT-23 DBz 3 250 180.0 9.2 3.18 | 3.28 | 1.32 4.0 8.0 Q3
TL431QDCKR SC70 DCK 6 3000 179.0 8.4 2.2 2.5 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
TL431QDR SOIC 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 3.23 | 3.17 | 1.37 4.0 8.0 Q3
TL432ACDBZR SOT-23 DBZ 3 3000 180.0 9.2 3.18 | 3.28 | 1.32 4.0 8.0 Q3
TL432ACDBZT SOT-23 DBz 3 250 180.0 9.2 3.18 | 3.28 | 1.32 4.0 8.0 Q3
TL432ACPK SOT-89 PK 3 1000 180.0 12.4 491 | 4.52 1.9 8.0 12.0 Q3
TL432AIDBVR SOT-23 DBV 5 3000 178.0 9.0 3.23 | 3.17 | 1.37 4.0 8.0 Q3
TL432AIDBZR SOT-23 DBZ 3 3000 179.0 8.4 3.15 | 295 | 1.22 4.0 8.0 Q3
TL432AIDBZR SOT-23 DBZ 3 3000 180.0 9.2 3.18 | 3.28 | 1.32 4.0 8.0 Q3
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Device Package |Package| Pins| SPQ Reel Reel A0 BO KO P1 w Pin1
Type |Drawing Diameter| Width | (mm) [ (mm) | (mm) | (mm) | (mm) |Quadrant
(mm) |W1 (mm)
TL432AIDBZT SOT-23 | DBZ 3 250 180.0 9.2 318 | 328 | 1.32 | 4.0 8.0 Q3
TL432AIDBZT SOT-23 | DBZ 3 250 179.0 8.4 315 | 295 | 1.22 | 4.0 8.0 Q3
TL432AIPK SOT-89 PK 3 1000 180.0 12.4 4.91 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
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 9.2 3.18 | 328 | 1.32 | 4.0 8.0 Q3
TL432AQDBZT SOT-23 | DBZ 3 250 180.0 9.2 3.18 | 328 | 1.32 | 4.0 8.0 Q3
TL432AQPK SOT-89 PK 3 1000 180.0 12.4 491 | 452 1.9 8.0 | 12.0 Q3
TL432BCDBVR SOT-23 | DBV 5 3000 179.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
TL432BCDBZR SOT-23 | DBZ 3 3000 180.0 9.2 3.18 | 328 | 1.32 | 4.0 8.0 Q3
TL432BCDBZT SOT-23 | DBZ 3 250 180.0 9.2 318 | 328 | 1.32 | 4.0 8.0 Q3
TL432BCPK SOT-89 PK 3 1000 180.0 12.4 491 | 452 1.9 8.0 | 12.0 Q3
TL432BIDBVR SOT-23 | DBV 5 3000 179.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
TL432BIDBZR SOT-23 | DBZ 3 3000 180.0 9.2 3.18 | 328 | 1.32 | 4.0 8.0 Q3
TL432BIDBZT SOT-23 | DBZ 3 250 180.0 9.2 3.18 | 328 | 1.32 | 4.0 8.0 Q3
TL432BIPK SOT-89 PK 3 1000 180.0 12.4 491 | 452 1.9 8.0 | 12.0 Q3
TL432BQDBVR SOT-23 | DBV 5 3000 179.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
TL432BQDBVT SOT-23 | DBV 5 250 179.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
TL432BQDBZR SOT-23 | DBZ 3 3000 180.0 9.2 3.18 | 328 | 1.32 | 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 9.0 323 | 317 | 1.37 | 4.0 8.0 Q3
TL432CDBZR SOT-23 | DBZ 3 3000 180.0 9.2 3.18 | 328 | 1.32 | 4.0 8.0 Q3
TL432CDBZT SOT-23 | DBZ 3 250 180.0 9.2 318 | 328 | 1.32 | 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 9.0 323 | 317 | 1.37 | 4.0 8.0 Q3
TL432IDBZR SOT-23 | DBZ 3 3000 180.0 9.2 3.18 | 328 | 1.32 | 4.0 8.0 Q3
TL432IDBZT SOT-23 | DBZ 3 250 180.0 9.2 318 | 328 | 1.32 | 4.0 8.0 Q3
TL432IPK SOT-89 PK 3 1000 180.0 124 491 | 452 1.9 8.0 | 12.0 Q3
TL432QDBVR SOT-23 | DBV 5 3000 179.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
TL432QDBVT SOT-23 | DBV 5 250 179.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
TL432QDBZR SOT-23 | DBZ 3 3000 180.0 9.2 3.18 | 328 | 1.32 | 4.0 8.0 Q3
TL432QDBZT SOT-23 | DBZ 3 250 180.0 9.2 3.18 | 328 | 1.32 | 4.0 8.0 Q3
TL432QPK SOT-89 PK 3 1000 180.0 12.4 4.91 4.52 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
TL431ACDBVT SOT-23 DBV 5 250 180.0 180.0 18.0
TL431ACDBZR SOT-23 DBZ 3 3000 195.0 200.0 45.0
TL431ACDBZR SOT-23 DBz 3 3000 202.0 201.0 28.0
TL431ACDBZT SOT-23 DBz 3 250 195.0 200.0 45.0
TL431ACDBZT SOT-23 DBz 3 250 202.0 201.0 28.0
TL431ACDCKR SC70 DCK 6 3000 202.0 201.0 28.0
TL431ACDCKT SC70 DCK 6 250 195.0 200.0 45.0

TL431ACDR SOIC D 8 2500 340.5 338.1 20.6
TL431ACPK SOT-89 PK 3 1000 340.0 340.0 38.0
TL431ACPSR SO PS 8 2000 346.0 346.0 33.0
TL431ACPWR TSSOP PW 8 2000 346.0 346.0 29.0
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 195.0 200.0 45.0
TL431AIDBZR SOT-23 DBz 3 3000 202.0 201.0 28.0
TL431AIDBZT SOT-23 DBZ 3 250 195.0 200.0 45.0
TL431AIDBZT SOT-23 DBz 3 250 202.0 201.0 28.0
TL431AIDCKR SC70 DCK 6 3000 195.0 200.0 45.0
TL431AIDCKT SC70 DCK 6 250 195.0 200.0 45.0
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 202.0 201.0 28.0
TL431AQDBZT SOT-23 DBz 3 250 202.0 201.0 28.0
TL431AQDCKR SC70 DCK 6 3000 195.0 200.0 45.0
TL431AQDCKT SC70 DCK 6 250 195.0 200.0 45.0
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Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
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 202.0 201.0 28.0
TL431BCDBZR SOT-23 DBz 3 3000 195.0 200.0 45.0
TL431BCDBZT SOT-23 DBz 3 250 195.0 200.0 45.0
TL431BCDBZT SOT-23 DBz 3 250 202.0 201.0 28.0
TL431BCDCKR SC70 DCK 6 3000 195.0 200.0 45.0
TL431BCDCKT SC70 DCK 6 250 195.0 200.0 45.0

TL431BCDR SOIC D 8 2500 340.5 338.1 20.6
TL431BCPK SOT-89 PK 3 1000 340.0 340.0 38.0
TL431BCPSR SO PS 8 2000 346.0 346.0 33.0
TL431BCPWR TSSOP PW 8 2000 346.0 346.0 29.0
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 202.0 201.0 28.0
TL431BIDBZR SOT-23 DBz 3 3000 195.0 200.0 45.0
TL431BIDBZT SOT-23 DBz 3 250 195.0 200.0 45.0
TL431BIDBZT SOT-23 DBz 3 250 202.0 201.0 28.0
TL431BIDCKR SC70 DCK 6 3000 195.0 200.0 45.0
TL431BIDCKT SC70 DCK 6 250 195.0 200.0 45.0
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 195.0 200.0 45.0
TL431BQDBVT SOT-23 DBV 5 250 195.0 200.0 45.0
TL431BQDBZR SOT-23 DBz 3 3000 202.0 201.0 28.0
TL431BQDBZT SOT-23 DBz 3 250 202.0 201.0 28.0
TL431BQDCKR SC70 DCK 6 3000 195.0 200.0 45.0
TL431BQDCKT SC70 DCK 6 250 195.0 200.0 45.0
TL431BQDR SOIC D 8 2500 340.5 338.1 20.6
TL431CDBVR SOT-23 DBV 5 3000 180.0 180.0 18.0
TL431CDBVT SOT-23 DBV 5 250 180.0 180.0 18.0
TL431CDBZR SOT-23 DBz 3 3000 202.0 201.0 28.0
TL431CDBZT SOT-23 DBZ 3 250 202.0 201.0 28.0
TL431CDR SOIC D 8 2500 340.5 338.1 20.6
TL431CPK SOT-89 PK 3 1000 340.0 340.0 38.0
TL431CPSR SO PS 8 2000 346.0 346.0 33.0
TL431CPWR TSSOP PW 8 2000 346.0 346.0 29.0
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 202.0 201.0 28.0
TL431IDBZT SOT-23 DBZ 3 250 202.0 201.0 28.0
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 202.0 201.0 28.0
TL431QDBZT SOT-23 DBZ 3 250 202.0 201.0 28.0
TL431QDCKR SC70 DCK 6 3000 195.0 200.0 45.0
TL431QDCKT SC70 DCK 6 250 195.0 200.0 45.0
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 202.0 201.0 28.0
TL432ACDBZT SOT-23 DBZ 3 250 202.0 201.0 28.0
TL432ACPK SOT-89 PK 3 1000 340.0 340.0 38.0
TL432AIDBVR SOT-23 DBV 5 3000 180.0 180.0 18.0
TL432AIDBZR SOT-23 DBz 3 3000 195.0 200.0 45.0
TL432AIDBZR SOT-23 DBZ 3 3000 202.0 201.0 28.0
TL432AIDBZT SOT-23 DBz 3 250 202.0 201.0 28.0
TL432AIDBZT SOT-23 DBZ 3 250 195.0 200.0 45.0
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Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
TL432AIPK SOT-89 PK 3 1000 340.0 340.0 38.0
TL432AQDBVR SOT-23 DBV 5 3000 195.0 200.0 45.0
TL432AQDBVT SOT-23 DBV 5 250 195.0 200.0 45.0
TL432AQDBZR SOT-23 DBZ 3 3000 202.0 201.0 28.0
TL432AQDBZT SOT-23 DBZ 3 250 202.0 201.0 28.0
TL432AQPK SOT-89 PK 3 1000 340.0 340.0 38.0
TL432BCDBVR SOT-23 DBV 5 3000 195.0 200.0 45.0
TL432BCDBZR SOT-23 DBZ 3 3000 202.0 201.0 28.0
TL432BCDBZT SOT-23 DBZ 3 250 202.0 201.0 28.0
TL432BCPK SOT-89 PK 3 1000 340.0 340.0 38.0
TL432BIDBVR SOT-23 DBV 5 3000 195.0 200.0 45.0
TL432BIDBZR SOT-23 DBZ 3 3000 202.0 201.0 28.0
TL432BIDBZT SOT-23 DBZ 3 250 202.0 201.0 28.0
TL432BIPK SOT-89 PK 3 1000 340.0 340.0 38.0
TL432BQDBVR SOT-23 DBV 5 3000 195.0 200.0 45.0
TL432BQDBVT SOT-23 DBV 5 250 195.0 200.0 45.0
TL432BQDBZR SOT-23 DBZ 3 3000 202.0 201.0 28.0
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 202.0 201.0 28.0
TL432CDBZT SOT-23 DBZ 3 250 202.0 201.0 28.0
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 202.0 201.0 28.0
TL432IDBZT SOT-23 DBZ 3 250 202.0 201.0 28.0
TL432IPK SOT-89 PK 3 1000 340.0 340.0 38.0
TL432QDBVR SOT-23 DBV 5 3000 195.0 200.0 45.0
TL432QDBVT SOT-23 DBV 5 250 195.0 200.0 45.0
TL432QDBZR SOT-23 DBZ 3 3000 202.0 201.0 28.0
TL432QDBZT SOT-23 DBZ 3 250 202.0 201.0 28.0
TL432QPK SOT-89 PK 3 1000 340.0 340.0 38.0
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JEDEC TO-243 variation AAISEES L TWET (RN — KR, EL20&%/I\ — R, &/I\2 TE%ER<),

1P TEXAS
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SR INZ—2
PK (R-PDSO-G3)

Example Board Layout Example Stencil Design
(Note C) (Note D)
2,20 [——2,20——
: H, [0 iowl
ﬁy, ! 0,90 g&/ i 0,90
i 3,70 3,70
28\ LA

(T | |
. I L 1,80 ! ! | 1,80
! 1,l0 1,f0
1,00 1-,00
1,00 1,00
.50 —f.50—
£.0a E.oa
Non Solder Mask Defined Pad  Solder Mask Opening
/’\ (NOte E)
P .
— B — f
1,5 Pad Geometry
0.07 (Note C)
\ /
. All Around//

4208221/A 09/06

L ETORTEDOBAIEI ) A= MLTT,

HEFELLERETRIENHNET,

CRREBREHCOWTIE, BRIPC-7351 &2 #HR L E T,

. L—YYIRIOSMOEEE SIS L. BICAAEMIFEZET. X=X MDD LK BN ET, AT VIVERETEHICOWVWTIE,
EREAL THLARICEBVWEDELZE VW, T VIIVEEET EDEERZFIBICDOWVWTIE, IPC7525%2 28 L T 280,

CFEAYIOHFREICOVTIE, EREAL THAICEBMVEDbE &0,

OO w>

m

1P TEXAS
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AHZAHIL-F—4
PW (R-PDSO-G**)

LEADLESS CERAMIC CHIP CARRIER

28 TERMINAL SHOWN
NO. OF
] 18 17 16 15 14 13 12 TERMINALS
k a MIN MAX MIN MAX
19 4 ) 1 20 0.342 | 0.358 | 0.307 | 0.358
(8,69) | (9,09 | (7.80) | (9,09)
20 10 08 0.442 | 0458 | 0406 | 0.458
11,23) | (11,63) | (10,31 11,63
21 9 ( ) | ( ) | ( ) |« )
B SQ " 0640 | 0.660 | 0.495 | 0.560
22 8 (16,26) | (16,76) | (12,58) | (14,22)
ASQ
23 7 o 0739 | 0761 | 0.495 | 0.560
(18,78) | (19,32) | (12,58) | (14,22)
24 6 o 0.938 | 0962 | 0.850 | 0.858
05 5 (23,83) | (2443) | (21.6) | (21,8)
. o 1.141 1165 | 1.047 | 1.063
(28,99) | (2959) | (26,6) | (27,0)
26 27 28 1 2 3 4
0.020 (0,51) “ 0.080 (2,03)
0.010 (0,25) N 0.064 (1,63)
% 0.020(051) i
0.010 (0,25)
0.055 (1,40)
0.045 (1,14)
0.045 (1,14)
4 0.035 (0,89) |
vy 0N A
aoza(m71)g%4 L%f | 0.045(1,18)
0.022 (0,54) 0.035 (0,89)
0.050 (1,27)
4040140/D 10/96

FEETRTIYA— BT,
AREFELCEETBIENBYET,

ZONy =Tt RROETERIIET 52 ENTRETT,
EREXyFEIhTVET,

. JEDEC MS-004(Z#4L,

moow»

13 TEXAS
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ABZHIL-T—4
P (R-PDIP-T8) PLASTIC DUAL-IN-LINE PACKAGE

0.400 (10,16)
035 (9,00)
8 5
MM e ) .
0.260 (6,60)
0.240 (6,10)
° !
pEpeyspaypuy
1 4
0.070 (1,78)
0.045 (1,14)
0.045 (1,14) 0.325 (8,26)
0.030 (0,76) | [ —0.020 (0,51) MIN 0.300 (7,62)
/ \ 5 [—\ 0.015 (0,38)
\ 0.200 (5,08) MAX ——rGouqe Plane
_v l Seating Plane
T oo (3,18) MIN 0.010 (0,25) NOM
«—»{0100 (2,59) L, 0.430 (10,92) »‘
MAX
0.021 (0,53)
1 5015 (0,38)
[4-]0.010 (0,25) @]
4040082/E  04/2010

FLA TERIRTIUXA—=RIVLTT,
B. AR FELLKERT I ENHYET,
C. JEDEC MS-001 /N— < 5 > BAIZ#E#L,

13 TEXAS
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AHZAHIV-T—4H

DBV (R-PDSO-G5) PLASTIC SMALL-OUTLINE PACKAGE
055 5x 20 [§]
”‘ "’ 0,30 ]
5

1]
J
oo|§

T
N
5
o
w
[=3
S
=
<—c>

Pin 1 I:I I:I I:I _;L

Index Area 1 3
Gage Plane

3,05
2,75 >

— 1,45 MAX

sy ()]
s

le
Rl

apw

4073253-4/K 03/2006

ELA TERRBTIRTIVXA—MLTT,
B. AHIEFELLKEETEIZENHIET,
C. RF4~HEICIE, 0.15mmEBADE—ILR-T5v T aXRRBIIEENT LA,
D. JEDEC MO-178 /X — < 5 > AAIC#EHL,

i3 Texas
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AHZAHIL-F—4

DBZ (R-PDSO-G3) PLASTIC SMALL-OUTLINE

N|®—>>—H

i
| 1,20
| | ' i
| | |
1
0,50
0,95 3X (ﬁ)
020 @[c[A[B]
1,02
0,88

e gam

. IZI:L — Seating Plane \
P oo t —
’

4203227/B  04/2005

FLA TERETRTIVA=MVTT, TESLUHFRSEEIE. ASME Y14.5M-1994I1C & V) £ 7,
B. ARIE FELKERTEIENHET,
C. V—RTHICRO -2 2EBAHET,
L KT RIS, 0.25mmEBABE—INR- 75y Y21 PRREEENEL A,
A &\ — Rig%fs&. JEDEC TO-236 Variation ABICHEHA L £ 7,

i} Texas
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AHZAHIL-F—4
DCK (R-PDSO-G6)

PLASTIC SMALL-OUTLINE PACKAGE

o 25
1,85
= —
| 240
~-— 1 1,80
1,10
Pin 1 v
Index Area 3
0,30
*‘ L*BXQTE,
4010 W
€010 @]
v
110 [D]0,10]
0,80
L ﬁ— Seating
010
0,00

Gauge Plane
Seating Plane
e
SooAN
JUTN
Plane Nl

4093553-4/G  01/2007

ELA TERIRTIUX=BMILTT,
B. AMIEFELKEETZZENHIET,

C. RF 4 ~THICIE, 0.15MMERBABE—I K- 75y v aPREREEThE LA,

D. JEDEC TO-236 Variation ABIZE&E L % ¢,

I,

TEXAS
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SR INZ—2
DCK (R-PDSO-G6)

Example Board Layout

H ]
L

)
fBuD

~ 4XO 65
2x1 30

\\
, _| I__ Qﬁx\

/SB der Mask Opening

\ R P/bd Geometry

\ ~-0,05

\ 0,50~
Ve

Stencil Openings
Based on a stencil thickness
of .127mm (.005inch).

6x0,35—  |—

HRE-
Aog--.

4><O 65

2x1, 30

4210356/A 07,09

L TORTEDHEMIEI Y A —MLTT,
M FELKERETHIENHNET,

moow>»

REHEHCDOVWTIE, BRIPC-7351 £ L £ 7,

FROFEYZXIVER/SY FEERELE WL S IC, FREREAIL TRICEREEFEIAA TS L,

L—HOMREOBOERZEMICL. BICAAE[MFIFEZET X=X MDA L BENET, 72 VIVERETEFICOVW TR, EMRHEAILT

HEIZHEBNEDELLEE W, HISRULAERT 2 DIVERETIE . 50%BRED A 20 0O— REENR—Z MIETWTWET, T2 IIVICET 30

HAERIFICDOWVWTIE, IPC-75252 8L T 28y,

i3 TEXAS
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AHZAHIV-T—4H

KTP (R-PSFM-G2) PowerFLEX™ PLASTIC FLASTIC-MOUNT PACKAGE
0.080 (2,03)
0.243 (6,17) e 2080(2,03)
—» 233 Gn 5.99) ’4— 0.070 (1,78)
0.228 (5,79) 0.050 (1,27)
™ o218 (5,54) NIl - 0.040 (1,02)
-» <—| 0.130 (3,30) NOM 4,‘ <4— 0.010 (0,25) NOM
T ( T - Thermal Tab
0.215 (5,46) ! ! T 0.287 (7,29) (See Note C)
NOM ! ! 0.247 (6,27)  0.277 (7,03) !
i | 0.237 (6,02)
0.381 (9,68) ——— 1
0371(9.42) | | |
0.100 (2,54) H L
0.090(2,29) || t 0.032 (0,81) MAX
f L Seating Plane
—>» 0,005 (013 " | =] 0.004(0,10)
0.031 (0,79) 005(013)

0.025 (0,63) 0.001 (0,02)

_’ .
0.180 (4,57) []0.010(0,25) @]

I 2

0.047 (1,19)
0.037 (0,94)

0.010 (0,25) NOM 44 |<—

Gage Plane

0.010 (0,25)

4073388/M 01/02

FA TEREIRTIUA-MLTT,
B. ARIEFELLKERT I N HY ET,
C. FROY—KF2 T EERMICERKINTVET,
D. RF ¢ HEICIE. 0.15mmEBZ 3 E—IL KPREEFEETNhELA,
E. JEDEC TO-252 Variation ACIZ#EE L £ 7,

i3 TEXAS
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AADZAHIV-T—4

D (R-PDSO-G8)

PLASTIC SMALL-OUTLINE PACKAGE

0.197 (5,00)
‘ 0.189 (4,80) ’
8 5

Y41

Index Area

0.020 (0,51)
0.012 (0,31)

[-]0.010 (0,25) @]

0.050 (1,27)

I/ \\
[ ] 4

,/
i

-
—

L=

AN

0010

/
Gauge Plane v 'S {‘ == / / \ﬁ

S

™ ]0.004 (0,10)

08 N P
\ /

0.010 (0,25)

0.050 (1,27)
0.016 (0,40)

Seating Plane

4040047-3/K 06/10

ELA TERIRTIUX=RMILTT,
B. ARIFE L EETHIEN B ET,

KFLARICEE-IWR-TTyIaPRE. =M N—FEEhELA, T-ILR-TFTy I 1XRE,
H— ko=, BEIT.006(0.15) 28BAB & B EH Ao
ONEFAMBICIE, 128 —U—F-T75y 21 3BENEtA, 18—
(0.43mm) £#BA B ElEH U E A,

E. JEDEC MS-012 Variation AAIZES L £ 7,

J—K-7F 9> alEKEIT0.17

i3 Texas
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XHZAHI-TF

RS (R-PDSO-G8)

— 4

PLASTIC SMALL-OUTLINE PACKAGE

0,51
"‘4—@
8 5
HHHA |
560 8.20
500 7,40
i |
1 4
6,50
' 5,90 >

0,15

0,05

— 2,00 MAX

,LLLLLMJJ

Seating Plane

0,15 NO/_?\

T

Gage Plane

N

4040063/C 03/03

ELA TERTARTIVA=RMLTY,
B. AR FELLKERTIIErHYET,

C. KF4~TEICIE. 0.15mmERBADE—INK-TT7 v L1 PREEEThE LA,

i

TEXAS
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AHZAHIL-F—4

LP (O-PBCY-W3) PLASTIC CYLINDRICAL PACKAGE
0.205 (5,21) DIA 0.165 (4,19)
0.175 (4,44) 0.125 (3,17)
0.210 (5,34)
0.170 (4,32)
¢ Seating
T Plane

|

I

|

|

| 0.157 (4,00) MAX T

) 0.050 (1,27)
| &
|

|

i

|

0.500 (12,70) MIN

i
i
i
i
|
Jr Jr § Juu v i

0.022 (0,56 0.016 (0,41
I(—PI— 0.104 (2,65) —> — 0.022(0,56) —b — 0.016(0.41)

0.016 (0,41) 0.014 (0,35)
FORMED LEAD OPTION STRAIGHT LEAD OPTION

A\

0.135 (3,43) MIN
0.105 (2,67)
0.095 (2,41)
0.055 (1,40) ‘_
0.045 (1,14)
I I R | -
1 2 3
A A
0.105 (2,67) | 0.105 (2,67)
0.080 (2,03) 0.080 (2,03)

4040001-2/C 10/01

ELA TERBIRTIUA=BMIVTY,
 ABEFELELKERTIZEPHYET,
%:@%ﬁﬁiﬂqfﬁ ) — RTEREBIh TV E LA,
JEDEC TO-226 Variation AAISEE L TV E T (TO-92I3TO-226 TBEMA SN ET),
E. WAL :
ZRL—=hU=—R-ATS 3 @ENNTBETORBEEINTT,
T+—3I>T-U—FK-FTV3 i@ 7—7-U—ILEIFAMMOBE TR I hE T,

1P TEXAS
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AHhZHIL-TF—4

LP (O-PBCY-W3)

PLASTIC CYLINDRICAL PACKAGE

0.539 (13,70)

0.460 (11,70)

!

1.260 (32,00)
0.905 (23,00)

!

0.650 (16,50)
0.610 (15,50) Lo.oga (2,50)

A A

I

‘ 0.020 (0,50) MIN

IR i
0.384 (9,75)
0.335 (8,50)
@ @ 0.748 (19,00) 0.748 (19,00)
0.433 (11,00) 0.217 (5,50) 0.689 (17,50)
0.335 (8,50) v i

N 0.114 (2,90)
0.094 (2,40)
0.114 (2,90) 0.169 (4,30)

» Pl W At 4
0.094 (2,40) 0.146 3,700 DA
0.266 (6,75)
0.234 (5,95)
0.512 (13,00)
0.488 (12,40)
TAPE & REEL
4040001-3/C 10/01
ELA TEBIRTIUA—=BMILVTT,
B. AR FELCEETBIENHUET,
C.74#—3I>7-U—=RK-FTYal-Nysr—ID7—=7-1)—ILIEH,
13 TEXAS
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AHZAHIL-F—4

PW (R-PDSO-G**)
14 PINS SHOWN

PLASTIC SMALL-OUTLINE PACKAGE

il i
T 0,15 NOM
4,50 6,60
430 6,20
O i Gage Plane &
IEEELL: T
1 7
«— A —p
, [\ \
v & Seating Plane y Jﬂ ) I—L
| 120 max N
PINS * 8 14 16 20 24 28
DIM
A MAX 3,10 5,10 5,10 6,60 7,90 9,80
A MIN 2,90 4,90 4,90 6,40 7,70 9,60
4040064/F 01/97
FA THERIRNTIUA—RMLTTY,
B. AR FE L ERT BN BUET,
C. KF 4 ~TEICIE, 0.15mmERBABE—ILR- 7Ty V1 PERIIEThELA,
D. JEDEC MO-153IS#& L £ ¥,
(SLVS543K)
13 TEXAS
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