13 TEXAS REF3212, REF3220, REF3225, REF3230, REF3233, REF3240

INSTRUMENTS JADS180D — JUNE 2005 — REVISED APRIL 2026
4ppm/°C, 100pA, SOT23-6 XU —XBEUI77L VR
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2.9mm x 2.8mm
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(1) FEHNCOWTIE, BZ7var 10 2B BLTLIESN,
(2) o=V PAR (RS x IB) ITAPMETHY . %4 T DB A1

UhEEhET,
IR A AL DB
P B
REF3212 1.25V
REF3220 2.048V
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REF3230 3.0v
REF3233 3.3V
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5 (1%
5.1 R RAEE
H AR COBEREFIEN (Bt oianigy), (1)

REF32xx BAfT.
A EIE 7.5 M
g g
B R -55~+135 °C
TRAFIRLEE -65~+150 °C
PO IR +150 °C

(1) THESHRORTERS 1AM COBMEL, 7 A RITIEAR 0 52 5 | SR S FREMER DY E3, T F R ERK 113, OO SRR N T, Faid
MHESEBNE S IR SIVAE A B R DD VDR DT ARG IELSEIET 22 LA IR THOTIEHVER A, TSR RERK ) D
WP CTdo>Th THERENMESE ) OFEHAN TR 2L, 73 AN FERITHREL 2V ATREME D DY | 73 A ZADEHENE, HERE ., PERBIC B
RIEL, T AARDH MDD RSB £,

5.2 ESD 4%
& Bifyr
AEEF L (HBM), ANSI/ESDA/JEDEC JS-001 &M 4 "
V espy HENKE F N AREET /L (CDM), ANSI/ESDA/JEDEC JS-002 |z HEH#L2) 1
~Y ET IV (MM) 400 Vv
(1)  JEDEC ®R%F=Ak JEP155 |2, 500V HBM TIHEHED ESD HHL 7 b A TR ARRE R T HE ThHOLRESNTOET,
(2) JEDEC ®RF =Xk JEP157 (2, 250V CDM TIIZ#m ESD &8 7 bt A CR AR ME N A RECh AL ESN TOET,
5.3 ESIHE
RFEOH| AL, fefisn/-iRE#SRBICERSNET,
At Tp = +25°C. I oap = OMA, V| = 5V, (FFIZFERD7RWERY)
RFGA—F T ANGAH: BAME  EEE O BRME|  BAL
REF3212 (1.25 V)
HAEE Vour 1.2475 125  1.2525 \Y;
TR 0.2 0.01 0.2 %
AR
W BLE /AR f=0.1Hz~10Hz 17 uVpp
BEIAR f = 10Hz~10kHz 24 UVRMS
REF3220 (2.048 V)
HhEE Vour 2.044 2.048 2.052 \Y
RIS B 0.2 0.01 0.2 %
AR
HAEE /AR f=0.1Hz~10Hz 27 UVpp
BE/ARX f = 10Hz~10kHz 39 UVRMs
REF3225 (2.5 V)
HABE Vour 2.495 2.50 2.505 %
HIRG 0.2 0.01 0.2 %
IAR
O FEE /AR f=0.1Hz~10Hz 33 UVpp
BE/ AR f = 10Hz~10kHz 48 UVRMS
REF3230 (3 V)

4 BEICET BTN (DERRBR Sb) #HE
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5.3 EXNEE (X)

KFEOHIBREIE, SefSN IR PRI E A SV ET,
At Tp = +25°C, IL.oap = OMA, V|y = 5V, (BFIZELIR D72 URY)

IR A~ T ANGAH: B/ME  AEMEE O EBOKfE|  BNL
HAEE Vour 2.994 3 3.006 v
WIHIRE -0.2 0.01 0.2 %
AR
HIS B /AR f=0.1Hz~10Hz 39 WVpp
BE/AR f = 10Hz~10kHz 57 UVRus

REF3233 (3.3 V)
HABE Vour 3.293 3.3 3.307 \Y
WIS -0.2 0.01 0.2 %
JAX
HIS BEIE /AR f=0.1Hz~10Hz 43 WVpp
BIE/AR f = 10Hz~10kHz 63 WWrws
REF3240 (4.096 V)
HAEBE Vout 4.088 4.096 4.104 \Y
W -0.2 0.01 0.2 %
AR
HS B /AR f=0.1Hz~10Hz 53 WVpp
BE /AR f = 10Hz~10kHz 78 UVRus
REF3212/REF3220/REF3225/REF3230/REF3233/REF3240
HAOBEDRERYZ dVoyr/dT
0°C < T < +125°C 4 7| ppmrc
-40°C < Tp < +125°C 10.5 20| ppm/°C
R ek 0 ~ 1000h 55 ppm
SAL LRl —Tay Vour + 0.05() < Vi < 5.5V 65 15 +65| ppm/V
oo LaL oo @ dVour
dlLoap
V=2 g?(fm?/ (|I1_)OAD <10mA, Vi = Vour + 40 s 20| avima
4 110%Tn/?/ (<1)|L0AD <O0mA, Viy = Vour + 60 20 60| pV/mA
x5 2@) dT
WD F ATV 100 ppm
BNYA 7 25 ppm
a7 7o NEED ViN—Vour |0°C < Ta<+125°C 5 50| mV
H B ILoap Vin = Vour + 250mv() -10 10| mA
TG BT Isc
V= 50 mA
P 40 mA
SR 0.1% £, Viy = 5V 417, G = 0 60 s
(j)?b%l/ ST A7
\ | vy b7 B—=REEDY T 7L A 0 0.7 \%
VH V77V ANT IT 4T 1.5 ViN \%

Copyright © 2026 Texas Instruments Incorporated

BFHLGT 57— RN 2 (ZE S
Product Folder Links: REF3212 REF3220 REF3225 REF3230 REF3233 REF3240
English Data Sheet: SBVS058

CEEIO DY) FEF

5


https://www.ti.com/jp
https://www.ti.com/product/jp/ref3212?qgpn=ref3212
https://www.ti.com/product/jp/ref3220?qgpn=ref3220
https://www.ti.com/product/jp/ref3225?qgpn=ref3225
https://www.ti.com/product/jp/ref3230?qgpn=ref3230
https://www.ti.com/product/jp/ref3233?qgpn=ref3233
https://www.ti.com/product/jp/ref3240?qgpn=ref3240
https://www.ti.com/jp/lit/pdf/JADS180
https://www.ti.com/feedbackform/techdocfeedback?litnum=JADS180D&partnum=REF3212
https://www.ti.com/product/jp/ref3212?qgpn=ref3212
https://www.ti.com/product/jp/ref3220?qgpn=ref3220
https://www.ti.com/product/jp/ref3225?qgpn=ref3225
https://www.ti.com/product/jp/ref3230?qgpn=ref3230
https://www.ti.com/product/jp/ref3233?qgpn=ref3233
https://www.ti.com/product/jp/ref3240?qgpn=ref3240
https://www.ti.com/lit/pdf/SBVS058

REF3212, REF3220, REF3225, REF3230, REF3233, REF3240

JADS180D — JUNE 2005 — REVISED APRIL 2026

13 TEXAS
INSTRUMENTS

www.ti.com/ja-jp

5.3 EXNEE (X)

KFEOHIBREIE, SefSN IR PRI E A SV ET,
At Tp = +25°C, IL.oap = OMA, V|y = 5V, (BFIZELIR D72 URY)

RIA—H TANGRAE w/AME  REEE RKAE| B
B IL=0
EE o P 55V
S I ENABLE > 1.5V 110 130 pA
TEEL 0°C < Tp < +125°C 125 145  pA
DA AT s ENABLE < 0.7V 0.1 1 pA
1B EE#RPE
e -40 +125 °C
ik -55 +135 °C
TRAF -65 +150 °C
P, SOT23-6 Bua 200 °C/W

M
@)
3
4)

REF3212 D/ NEREEIT 1.8V T,

A ATV ADFIEICHOWTIE, BZay 7 TEEMCHBEEN TQOVET,
0—R Lol —1al T, 74—ATA LV AT EH AL TCOET, FRIC W TE, B2 ar 6.3.4 2L TLIEEN,
ASVBIEDSLE LB 2ms LL DA AR —T7 0 B b IN BV A2 BEWIEE T Ed, a2 h ES0ERRIA 2ms B2 55813, &

Jvary 6441 S RUTTEEN,
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5.4 AR1VEE
Ta = +25°C. L oag = OMA. Vi = +5V OB T, REF3225 % Fi L T E MR TIE (o7t ik 72\ BY),
S — S —
k| | k|
=1 >
£ g -
05 1 15 2 25 3 ‘3.5 4 4.5‘ 5 ‘5.5‘ 6 ‘6.5‘ 7 1 ‘2‘3‘4 56 78 9‘101112‘13‘14‘15‘16‘17‘18‘19‘20
Drift (ppm/°C) Drift (ppm/°C)
51. BB KU 7 b (0°C ~ +125°C) B 5-2. BB KU 7 b (-40°C ~ +125°C)
0.12 160
+125°C
% 008 140 /
g S 120 +25°C —
g 004 E 100 /
Q (0]
&) (_g’ // / -40°C
% 0 — - S 80 //
2 /] 3 60
> _0.04 g8 // /
é‘ a 40 //
O -0.08
20
-0.12 0
-50 -25 0 +25 +50 +75 +100 +125 15 -10 -5 0 5 10 15
Temperature (°C) Load Current (mA)
B 5-3. HNBERE SRR DR ®5-4. KAy 77y MNEELAFHERE OBE
130 100
90 TN
120 i
3 80
2 N
= 110 — 70 0
£ —| g 60
S 100 x N
§ // & 50 TS
8 90 40
S 30 ™
80 h
20
70 10
-50 -25 0 +25 +50 +75 +100 +125 1 10 100 1k 10k 100k
Temperature (°C) Frequency (Hz)
5-5. BE Rt & RE & DBk 5-6. BIRERELE & RIRE & DB
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1.2525 2.505
1.2520 2.504
1.2515 2503
S 1.2510 S 2502
S 1.2505 3 2.501
g +125°C g % +125°C
< 1.2500 — ;: 2.500
3 1.2495 +25°C 5 2499 +25°C
3 1.2490 3 2498
1.2485 -40°C 2.497 ~40C
1.2480 2.496
1.2475 2.495
15 2 2.5 3 35 4 45 5 15 _10 5 0 5 10 15
Input Voltage (V) Load Current (mA)
B 5-7. hhBELAHEE L DBAR (REF3212) 5.8. MWHEE 3t BRE
2 S
2 2
s 3
5 &
=) e i
\H\\\\\\\\\H\\\J— —\\\H\\\\\\H\\\\
400ms/div R L &8 8 3 @ & 8 & ¢ §
o o =] = =) o =) o =) )
5-9. 0.1Hz~10Hz D/ 4 X T T output Accuracy (%)
B 5-10. HHEEDOYIRIEE
| 7 T T T T T T T T T 1 T T T U
E : - Vin : : : E Vin
SRS T E g op~Nour:
> - : : : : T = /\ .
35 L ‘ ‘ ‘ ‘ ‘ ] ‘ ‘ ‘ ‘ ‘
=3 A i z ? '
- Vou | |
.
10us/div 100us/div
5-11. 257 v TI5& C_=0pF. 5VRY—+7 v 5-12. 27w 7% C_ = 1pF
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L LA L =TT LN LA DL DALY | - T 1 1 1 1 1 1 1
2 o o 2k
Sk 1 - - i : : = Sk 3
S F
£ P T O £ [ v
0 : : : : : : ©F
Efour | N U T ST
S t 7 t t t t - t 1 t t f f f t
S : : : 2 v : :
SE 1 u . § :OUT \,
20us/div 100us/div
B 5-13. 54 &% C, = OpF 5-14. 54 2B C, = 10yF
lloap  +10mA 1 +10mA lloap  +10mA ] +10mA
3 ~10mA : g ~10mA 1
; VOUT | - 1 3
S| a 3
SE ] : 3 [ Your N— ~
40us/div 40us/div

5-15. & fiR;E C_ = OpF,

+10mA HH/IVAR

5-16. & FBE C = 1yF. +10mA HA/IVR

- ILOAD

i 1

+1mA

F Vour

-1mA

+1mA

100mV/div

40us/div

5-17. @ C_ = 0pF, *1mA HBH/SIVR

+1mA +1mA

u ILOAD

-1mA

20mV/div

40us/div

5-18. BB C = 1uF. +1mA HiH/5LR
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-50

-100
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-150

-200
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\~1/ M
200 400 600 800 1000 1200
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6 SFHmsxBH
6.1 1=

REF32xx (%, E%. CMOS. BlEE NV IRy FEBEV 7 7L 2O 7 70T, ¥ 6-1 12, FARM U RE vy 7R
T"D‘/‘%/Tbi‘a“ "o PAS Q BEDN Qu 1d, Q) DEFE L 28 Qy DEE LIV ELRDINAATAZINET,
2 ORX—Z Iy FEEDFE (Vbeq — Vbey) 1%, [EDIRERIAZR G KL Ry Ok CMfilShEd, ZOEEN
RS, ADREREEZR S Qy O_N—R =3 FEFEITMESNET, TOME, HAEEIFFHE BEEIKFL

FH A,
+
—O Veanpcap
e
Vl;re1 Vl:ez
6-1. N RF¥vv 7 U7 7L ROEEERRE
6.1.1 ERTHE

REF32xx 7 7IUDV 7 7L AL, IEWITE Wy 7T OMNEEEZFE L TCWET, i/ NEIRET A2 1.8V O
REF3212 #[R&, 2oV 7 7L AL, BARPRIE CIXH ) EIEZD T2 5mV _ERIAEJR CEERRETT, AHA
FRRIEIZ DWW CIL, IR RNy 7 T U NEIE LA EDBRE v/ ar 5.4 IRLET,

REF32xx 3## 1L Ea{)njfh 110pA k{f&< T FE S 2R CO R FR IRE XD T 145pA T, [¥ 6-2 1T T L9IT
[ ISR Y A A e VLRI FE L #PH2AT 2uA R T,

110

108

106

104

102 =

100

Quiescent Current (uA)

98

96

94

15 20 25 30 35 40 45 50 55 6.0
Power Supply (V)

6-2. ERERLEBBREE L DR

BIRBILEDNREOL ~)L%E TEAHE, REF32xx 1 ZBEMMIIERE O IEERIVD KRERBIREZF XA EBHVE

o ZOBRMHIZRER G| SIAZE, EIHDNLS LNy DR A —F L AD ER AN HIETHSZER T
EESN

IN B2 oA R—=T )L B oz BN LT L SRR AR — Ty 7 EZEH 951203, /\ﬁﬂftmj%hﬁ@ﬁ%ﬁ%
2ms LA TIZHERF L TLIEEW, A2 B ENOERRRA 2ms #2285 6013, IN B OBEN K/ PNEMEEEIETDHET, A
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F—T ) B % 0.7V KRINHERF T AV ERHVET, A 1—T )V B DB %ﬂéﬂﬁﬂﬁ“éﬁ/ﬁ@ 120, X 6-3 1T
X972 RC 74V H &8T5 TT, RC 7402 1d, ANE O BIENR/NIVEELIZETDHET, AR—T L BV
DELEHEAL vV REEIDDIESHERF T2 0 ERHVET,

6 Vrer

=y

101
g T
6-3. REF32xx f 2—7 )L EV#HHTH7 TV - a v EK

% 6-3 » RC 7/ 4#1%, REF3240 D% S LU THEATEET, Ry BLO Cy OfllL, ANEEN 415V (LT
BTAF—T N ELDOEEN 0.7V ITET 5L ***Hjénf;ro@ % 6-1 ICFDEMTR SN TOET, 4.096V LISk

DOHENBIEAST 2 ar OEEE. RC 74250 EHIZFEETEET,
% 6-1. REF3240 O#E R, {EH KU C, E
b B A RER Ry & Cy &
2ms 150kQ 100nF
5ms 150kQ 220nF
10ms 330kQ 220nF
20ms 390kQ 330nF
50ms 680kQ 470nF
100ms 680kQ 1000nF

AFETIX, LD ESORERIE, #Eiﬁz%ﬁiﬁzéﬁ]\jﬂi%ﬁ%%*}—@ 90% ITETHETORHIEL TERINET, 72L&z
X, # 6-1 1”7 2ms OfEIL, #& TN BV OFEITHENTT,

ANEBEOWTENRIRDGE 0. & TN BV ThWGa ., /ey 7O NEEIZETHIECORRZHE T INE
VEAR—T IV B E AW CEAMNEIDEIRETHDLERHVET, £ 6-2 12, TNHLOREZRLET,

& 6-2. &/ ROy 77U MEERME

TINAR A
REF3212 0.4ms
REF3220 0.5ms
REF3225 0.7ms
REF3230 0.9ms
REF3233 1.0ms
REF3240 1.6ms
es
EN v DU —ZEHRITE nA OFFHNZRD T FZEAEDT TV r—a Al T, 2oV —rEif 4
AL THEHDEE A,
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6270y IR

ENABLE [ |—— Digital

Core

r OUT_S
Buffer OUT_F
Bandgap -
IN I::l Core

VJT 1
L

LT
GND_S GND_F

K 6-4. REF32 D70 v/ H

6.3 HRERREA

6.3.1 MEXTUX

REF32xx DEELATUL AL, 73 2% +25°C TEMESHE, BUEIREHITAN TT A ADF A7 VA2 FETLTND
+25°C IZRLLED, NBEDZEEL TERSIL, IROIDNTEK T ZENTEET,

VPRE — VPOST 6
VhysT = <—VNOM ) % 10°(ppm) (1)

zz T,
© Viyst=BEAT UL A (ppm HifT)

© Vpre=+25°CO T VIR A7V TRIES Iz /)BT
* Vpost = 7/ A% -40°C ~ +125°C OFEIREHIPH TH A7/ L, +25°C IZR L& ICRIES 7z /)BT

6.3.2. 28 FYZF
REF32xx I%. RUZMRZAEZ H/INRICMZ DT EISN T ET, RUTZ MR, IREZIIRH TS EE DL
ELTERSNET, FUZME, K 2 ICREHSN TRy 7 2L AEEH L CRHRSILET,

o _ {__VoutMAX — VOUTMIN 6
Drift = (VOUT X Temperature Range x 10°(ppm) (2)

REF32xx 1%, 0°C ~ +125°C O#i[H CTIEUER Y7 MR 4ppm/°C 2 EBIL T, ZIUTZLDT TV —var TS
D EERRE R T, EEMIEEFMEDO —40°C ~ +125°C Tl REF32xx 7 7IVD KU 7 I HEf
10.5ppm/°C ETHMLET,

6.3.3 /1 X1¢EE

5-91Z. 0.1Hz ~ 10Hz DEHER R EIE /A A& RLET, HIVEESEBIERE 2T T, REF32xx D /A X EEN
J:‘%Li#o W AR VL BRI T 5720  IBIND T 4N T ERITHZES TEETN, HAA v —F A2k
TAC N7 4 —< U AME T LW 312 z8 L TLIEEW,

6.3.4 0—RF LFzL—>3>

o0—R L X2l —ad, BREROBILICEAH NEEOELEL TERSINET, REF32xx O —K ¥l —
0%, K 6-5 1R T I, TA—R [ B RAEAEFEHALTHELET,
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Contact and Trace Resistance

W

* \
GND_F OUT F \
worr ||
GND_S OuUT_S
—— 2 | REFa2x |5 [———\\\

ENABLE IN
> <] 1
0.47uF
+5V O 1:

F(LOAD

WV

K 6-5. REF32xx QEMAZRAO—K L¥alL—>3»

T —ATA L bR ATA L BAE T DL HERHRHTO P — R IRBT O B N RN PERR T | Al CIERE R A
EELTEET, AMICT A — AT LB AT A 2t 302 8T, REF32xx (AL L — A IEH L2 HfE L &
o ThUE, A TEBRICHHBS N EEZRE R L OTHE TS0 TT,

GND_S v 3, ESD tRi#EX A4 —RERH L TT NAAOWERY T RICHERHiSIVET, 2O L2 kXD, Zhbo
A AF—RNEXETEHE T 5025728, GND_S B>k GND_F B oD KN EF 1L, 200mV A 12#
BT a0ERHET,

6.4 TINA ADEEEE— K

6.4.1 >4y f5D>

REF32xx 1%, A x—T7 V| ¥ U B % Low ([T 528 T EBRHEE I E—NIIRETEET, Uyy MU T
—RClE, REF32xx DH AN, 7T R ~OPIMEARIZR0ET, AR OMEIZTT /VIZE>TRARD, K 100kQ 7>5
400kQ FTOHIPH T,
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T77V5—23  ERE

LAF o7 7 Vr—variFliz, TI O®-EAERICE TN 0 TiEZel, Tl TIEFOEfE T aets

PRAEVTZLEE A, fll 2 O BN 2R OEEVEICHOWTIE, BERROEETHWTL TV 7272<Z&ic
RET, BERITIAH ORGIRELHAEL T AN 5L T, VAT AOKREZHER T DU ERHYET,

71 EREDEE

REF32xx AWM T oY ENEEE T ED IO & iﬁéﬁf%ﬁfﬁbﬁ%ﬂ’%i# ¥ 7-1 (2. REF32xx DOHEh{E
(B E R 72 B 2 R L TN E T, IR SA /SR a7 T, B 0.47pF %:%E*%ia:

6 +2.5V
5

1

—— 0.47uF 2

¢ty

K 7-1. REF3225 DEXEN /LB EIES

7.1.1 RHIZEM

EWIZEME L, FEUEBIE O HA1EBIEOHED A 23 8E OB BEWR L ET, EHERRE RO R/ Z2 ErEH
SEASNZOND I, OB IR ORI E-> TR LET, REF32xx OEHERY 7 ML, 0 ~ 1000 KT
55ppm T9, ZD/3TA—4%, 1000 DO/, 30 2=y ;M —ED MR TRIE THZ LI k- TREFHMES N E T,

72RF¥ENETFTV5—2a >

7.2.1 H##GRFIE
7211 8DV 77 VL RABE

ABIVED) 7 7L RBEEMELTHT 7V r—3a Tl REF32xx 3L OPA735 LT, 5V &EIFE S
F 2T IVEROVTZ 7L ABEA MG TEE T, KM 7-2 12 REF3225 2 L T £2.5V OFEFV 7 7L v AEE 2L
T 5 Z R LET, REF32xx DIERY 7 MEREIL, OPA735 DIEA 7 vy hNEBELYr RUT ML, S EIEIRT 7V
— ar BT OEREERY ) a—al EaEd, Ry & Ry DIRELREN — T 5I0EEL TLIEEN,

7212 F— S INEE

T =B T IATvay VAT AMUIEL DA BEEHR TAT-OICZELZEEV 7 7L AN T, REF32xx
T7INE, BEMENFEA L DA uar =TT —H A NN —Z LT RAWVEE AR L TVWET, K
7-3. X 7-4, BXO K 7-5 12 13RI T —XINE L AT 2Rk L TOET,
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+5V
o)
[s |4
5
REF3225 |g
O +2.5V
2 1
=%
10kQ R,
10kQ
VW
+5V
OPA735 ——0O -2.5V
+
= -5V

NARRA AT U HERFENTOERA,

K 7-2. REF3225 & OPA735 28D TESLVEDOEEEFE 4R

5 3
33V | REF3233 |4

V+
5Q 2 |1 0.47uF
M Li T
ND -
Vg _G

ADS7822
Veer Voo . —Ii 1uF to 10uF
—— 0.1uF ~—— 1uF to 10uF L
T T -
- — - Microcontroller
Vin O———— +In CS
-In Dour
GND DCLOCK
7-3. BEANLGET—SINERTA 1
2.5V Supply
(@)
2.5V
Vin 5Q
3 |4 VWA .
° 1uF to 10uF
ADS8324 Vs Tt
REF3212 |5 Vour=1.25V L
_L Veer Vee —T_
+
2 0.1uF 1uF to 10uF
\—i L T
GND - —
— 0V to 1.25V O— +In cs Microcontroller
=In Dour
f GND DCLOCK
B 7-4. BENET—INE AT A2
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3
REF3240 (4

500Q

-5V

10Q

—— 6800pF

il

VREF

ADS8381

T
L

0.1uF

J‘1MF
=

7-5. REF3240 (. ADS8381 ZERE)T 2/ DEIBEEV 77 LV RAERMLET
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PACKAGING INFORMATION

Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
@ @ ® Ball material Peak reflow ©)
@ ©)

REF3212AIDBVR Active Production SOT-23 (DBV) | 6 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 R32A
REF3212AIDBVR.B Active Production SOT-23 (DBV) | 6 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 R32A
REF3212AIDBVT Active Production SOT-23 (DBV) | 6 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 R32A
REF3212AIDBVT.B Active Production SOT-23 (DBV) | 6 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 R32A
REF3212AIDBVT1G4 Active Production SOT-23 (DBV) | 6 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 R32A
REF3212AIDBVT1G4.B Active Production SOT-23 (DBV) | 6 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 R32A
REF3220AIDBVR Active Production SOT-23 (DBV) | 6 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 R32B
REF3220AIDBVR.B Active Production SOT-23 (DBV) | 6 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 R32B
REF3220AIDBVT Active Production SOT-23 (DBV) | 6 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 R32B
REF3220AIDBVT.B Active Production SOT-23 (DBV) | 6 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 R32B
REF3220AIDBVT1G4 Active Production SOT-23 (DBV) | 6 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 R32B
REF3220AIDBVT1G4.B Active Production SOT-23 (DBV) | 6 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 R32B
REF3225AIDBVR NRND Production SOT-23 (DBV) | 6 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 R32C
REF3225AIDBVR.B NRND Production SOT-23 (DBV) | 6 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 R32C
REF3225AIDBVT NRND Production SOT-23 (DBV) | 6 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 R32C
REF3225AIDBVT.B NRND Production SOT-23 (DBV) | 6 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 R32C
REF3230AIDBVR NRND Production SOT-23 (DBV) | 6 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 R32D
REF3230AIDBVR.B NRND Production SOT-23 (DBV) | 6 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 R32D
REF3230AIDBVT NRND Production SOT-23 (DBV) | 6 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 R32D
REF3230AIDBVT.B NRND Production SOT-23 (DBV) | 6 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 R32D
REF3233AIDBVR NRND Production SOT-23 (DBV) | 6 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 R32E
REF3233AIDBVR.B NRND Production SOT-23 (DBV) | 6 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 R32E
REF3233AIDBVT NRND Production SOT-23 (DBV) | 6 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 R32E
REF3233AIDBVT.B NRND Production SOT-23 (DBV) | 6 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 R32E
REF3240AIDBVR NRND Production SOT-23 (DBV) | 6 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 R32F
REF3240AIDBVR.B NRND Production SOT-23 (DBV) | 6 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 R32F
REF3240AIDBVT NRND Production SOT-23 (DBV) | 6 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 R32F
REF3240AIDBVT.B NRND Production SOT-23 (DBV) | 6 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 R32F
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@ status: For more details on status, see our product life cycle.

@ Material type: When designated, preproduction parts are prototypes/experimental devices, and are not yet approved or released for full production. Testing and final process, including without limitation quality assurance,
reliability performance testing, and/or process qualification, may not yet be complete, and this item is subject to further changes or possible discontinuation. If available for ordering, purchases will be subject to an additional
waiver at checkout, and are intended for early internal evaluation purposes only. These items are sold without warranties of any kind.

® RoHS values: Yes, No, RoHS Exempt. See the TI RoHS Statement for additional information and value definition.

@ |ead finish/Ball material: Parts 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.

® msL rating/Peak reflow: The moisture sensitivity level ratings and peak solder (reflow) temperatures. In the event that a part has multiple moisture sensitivity ratings, only the lowest level per JEDEC standards is shown.
Refer to the shipping label for the actual reflow temperature that will be used to mount the part to the printed circuit board.

® part marking: There may be an additional marking, which relates to the logo, the lot trace code information, or the environmental category of the part.

Multiple part markings will be inside parentheses. Only one part marking contained in parentheses and separated by a "~" will appear on a part. If a line is indented then it is a continuation of the previous line and the two
combined represent the entire part marking for that device.

Important Information and Disclaimer: The information provided on this page represents TI'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. TI 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 REF3212, REF3220, REF3225, REF3230, REF3240 :

o Enhanced Product : REF3212-EP, REF3220-EP, REF3225-EP, REF3230-EP, REF3240-EP

NOTE: Qualified Version Definitions:

e Enhanced Product - Supports Defense, Aerospace and Medical Applications
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
A |<— KO 4 P1—p|
IR T
& © o|( Bo W
el |
L & Diameter ' '
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 0 0 Sprocket Holes
| |
T T
Nt I )
A-—q-—4 t-—T--1
Q3 1 Q4 Q3 | User Direction of Feed
% A |
T T
=
Pocket Quadrants
*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)
REF3212AIDBVR SOT-23 DBV 6 3000 178.0 9.0 3.23 | 317 | 1.37 4.0 8.0 Q3
REF3212AIDBVT SOT-23 | DBV 6 250 178.0 9.0 323 | 317 | 1.37 | 4.0 8.0 Q3
REF3212AIDBVT1G4 SOT-23 DBV 6 250 178.0 9.0 3.23 | 317 | 1.37 4.0 8.0 Q3
REF3220AIDBVR SOT-23 DBV 6 3000 178.0 9.0 3.23 | 317 | 1.37 4.0 8.0 Q3
REF3220AIDBVT SOT-23 DBV 6 250 178.0 9.0 3.23 | 317 | 1.37 4.0 8.0 Q3
REF3220AIDBVT1G4 | SOT-23 | DBV 6 250 178.0 9.0 323 | 317 | 1.37 | 4.0 8.0 Q3
REF3225AIDBVR SOT-23 DBV 6 3000 178.0 9.0 3.23 | 317 | 1.37 4.0 8.0 Q3
REF3225AIDBVT SOT-23 DBV 6 250 178.0 9.0 3.23 | 317 | 1.37 4.0 8.0 Q3
REF3230AIDBVR SOT-23 DBV 6 3000 178.0 9.0 3.23 | 317 | 1.37 4.0 8.0 Q3
REF3230AIDBVT SOT-23 | DBV 6 250 178.0 9.0 323 | 317 | 1.37 | 4.0 8.0 Q3
REF3233AIDBVR SOT-23 DBV 6 3000 178.0 9.0 3.23 | 317 | 1.37 4.0 8.0 Q3
REF3233AIDBVT SOT-23 DBV 6 250 178.0 9.0 3.23 | 317 | 1.37 4.0 8.0 Q3
REF3240AIDBVR SOT-23 DBV 6 3000 178.0 9.0 3.23 | 317 | 1.37 4.0 8.0 Q3
REF3240AIDBVT SOT-23 | DBV 6 250 178.0 9.0 323 | 317 | 1.37 | 4.0 8.0 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)

REF3212AIDBVR SOT-23 DBV 6 3000 445.0 220.0 345.0
REF3212AIDBVT SOT-23 DBV 6 250 445.0 220.0 345.0

REF3212AIDBVT1G4 SOT-23 DBV 6 250 445.0 220.0 345.0
REF3220AIDBVR SOT-23 DBV 6 3000 445.0 220.0 345.0
REF3220AIDBVT SOT-23 DBV 6 250 445.0 220.0 345.0

REF3220AIDBVT1G4 SOT-23 DBV 6 250 445.0 220.0 345.0
REF3225AIDBVR SOT-23 DBV 6 3000 445.0 220.0 345.0
REF3225AIDBVT SOT-23 DBV 6 250 445.0 220.0 345.0
REF3230AIDBVR SOT-23 DBV 6 3000 445.0 220.0 345.0
REF3230AIDBVT SOT-23 DBV 6 250 445.0 220.0 345.0
REF3233AIDBVR SOT-23 DBV 6 3000 445.0 220.0 345.0
REF3233AIDBVT SOT-23 DBV 6 250 445.0 220.0 345.0
REF3240AIDBVR SOT-23 DBV 6 3000 445.0 220.0 345.0
REF3240AIDBVT SOT-23 DBV 6 250 445.0 220.0 345.0
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PACKAGE OUTLINE

DBVOOO6A SOT-23 - 1.45 mm max height
SMALL OUTLINE TRANSISTOR
3.0
2.6

(D Joa[ch~ =

PIN 1— ‘
INDEX AREA
(1L
_ 6 }
2X !
3.05 1
2.75 I
5 !
X
|
|
T |
4 |
I
6X 822 \S /) f\gj/J
& Jo20]c|a[B] X 15 Vol 000 TP
1.45
0.90
GAGE PLANE
f

e L L \ T
. TYP 0.6
0 — o3 TYP SEATING PLANE

4214840/G 08/2024

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. Body dimensions do not include mold flash or protrusion. Mold flash and protrusion shall not exceed 0.25 per side.
4. Leads 1,2,3 may be wider than leads 4,5,6 for package orientation.

5. Refernce JEDEC MO-178.
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EXAMPLE BOARD LAYOUT
DBVOOO6A SOT-23 - 1.45 mm max height

SMALL OUTLINE TRANSISTOR

1 1

6X (0.6)

f
T

2X (0.95)

J

SYMM

(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

4214840/G 08/2024

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
DBVOOO6A SOT-23 - 1.45 mm max height

SMALL OUTLINE TRANSISTOR

PKG
— BX(L1) = ¢
1 | ‘ -
6X (0.6) ! ‘ |
f 4 [ + ®
| |
‘ SYMM
[ ‘ et
2X(0.95) |
L T ‘ T
R -

(R0.05) TYP / 2.6)

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

4214840/G 08/2024

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.

INSTRUMENTS
www.ti.com



EExsASEEEREE
T, EMTF—REGEET—R (F—R2Y—hEBHET), REFAVY—RA(VIFLVATFHAV2EHET), 7TV Tr—23o®
REHCEITZBET RNA A, Web YV —JL, ZE£MBER, TOMOVY—RE, RENFFETHAEMOHSD "THROEE BHLTH
Y, BRESLORERNICNIIEEHORTRIL. E=E0HNUEEOIRERLZETVAIBIRLE. BRI LERRHIC
AEDSTHEELET,
ChesOVY—RAR, TIHREEATIHTOBREBALARENOREZERLZEDOTT, (1) BEROTTVTr—>a2ICHELE
TIHGRORE, 2 BFROTTVTr— a2 0REr, BRI HZR. Q) SFROTIUT—2 a3V ICHLTHIREREP. TOMENHS
WaReM, EF1UT 1, Rl TLGHOBEFAOEELESICHIZETEZ. SEROIEMTESENELET,
LROBEVY—AL, FEBLKEETIDAEEFIBYET. ChosOVY—RE, VY—ATHAATLWR TIRREERATZTS
Dr—23>OREOENTOR, TIRZOERAZSERICHELET, ChsOUY—RAICHALT, HOBNTERTZCEXPEHT
BPCERBUETATVERT, TIXRE=ZEOANMEEDOT A L ANRFEENTVWRIRTRHUEEA. BEKER, Chs0JY—R%E
BETHEALLERRET2H50FHLIUT, BE, B, BX. EECOVT TIKIVPTORBAZEZCHE IS EN0EL, T
BE—YInEFEZEELRT,

TIORBF, TIORSERE . TIORENBERENARTA2 | ticom TLEFTIHRBECHEL TRHE WD MBOBEBARGEICH VR
MENET, TINFChSOVY—RERMIDEF, BRI TIORAFLEMORIAEOHBEOLAPEELZEKRTZEOTEHY)
FA, TINHRAEZA, FERBAAZY—AERE L THARNICEEL TLWEVLWRY, T ORBRIEENSTHROTICEBRE WD ARKSE
T“?O

BEBRIVABIBMFRLL-GRBREEZRRTIZESE. TIRThSICEBEER, EELET,

Copyright © 2026, Texas Instruments Incorporated
BREEHAB 2025 F 10 A


https://www.ti.com/ja-jp/legal/terms-conditions/terms-of-sale.html
https://www.ti.com/jp/lit/pdf/JAJQ001
https://www.ti.com

	1 特長
	2 アプリケーション
	3 説明
	目次
	4 ピン構成および機能
	5 仕様
	5.1 絶対最大定格
	5.2 ESD 定格
	5.3 電気的特性
	5.4 代表的特性

	6 詳細説明
	6.1 概要
	6.1.1 電源電圧

	6.2 機能ブロック図
	6.3 機能説明
	6.3.1 熱ヒステリシス
	6.3.2 温度ドリフト
	6.3.3 ノイズ性能
	6.3.4 ロード レギュレーション

	6.4 デバイスの機能モード
	6.4.1 シャットダウン


	7 アプリケーションと実装
	7.1 使用上の注意
	7.1.1 長期安定性

	7.2 代表的なアプリケーション
	7.2.1 詳細な設計手順
	7.2.1.1 負のリファレンス電圧
	7.2.1.2 データ収集



	8 デバイスおよびドキュメントのサポート
	8.1 ドキュメントの更新通知を受け取る方法
	8.2 サポート・リソース
	8.3 商標
	8.4 静電気放電に関する注意事項
	8.5 用語集

	9 改訂履歴
	10 メカニカル、パッケージ、および注文情報

