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4ppm/°C. 100pA. SOT23-6 55 Bk H 3L v

1 %t ERRAMT , REF32xx 158 TAE T 75 (50 L J5

FEAL S s T LU BmV.e iy 245 M AUE 9 TAE IR

o AR EIRETER
- 0°C £ +125°C yu [Ny 7ppm/°C ( KM )

- -40°C & +125°C Ji[E NN 20ppm/°C ( H K HEELE

8) AR (1) H 3R~}
o fAYESE - SOT23-6 REF3212
° %—iﬁﬁﬂj EE?}ﬁ :+10mA REF3220
c EKE :0.01% REF3225
. RS - 110 1A Er3230 DBV ( SOT-23,6) |2.9mm x 2.8mm
o (KJEFE : 5mV REF3233
2 3 REF3240

(1) HXREZEE, HS5HE 10

« (i
© HHRRERAS

FETLEY N - 40°C & +125°C.

(2

BERS (K x 90 ) b frE , JREIESIME (A& ) .

o BTk AR AL % HH R
o MR PR R
3 358 REF3212 1.25V
REF3220 2.048V
REF32xx & — IR . I TEEE&%E/‘J*%%EEE REF3225 2.5V
%Y&%ﬁuiﬂ:}ﬂl‘ y %}ﬂ SOT23'6 iﬂ‘%o REF3230 3OV
REF32xx /NS AR IIHE ( fek 130 w A ) fdii% st REF3233 3.3V
JewE A ERE AL N o AR AR REF3240 4.096V
A N YRR E .
ENABLE [ — 'Dégi::'
GND F | 1| REF3212 |6 | OUT_F ouT S
REF3220
REF3225 Bandgap Buffer OUT_F
GND S | 2 REF3230 5| OUT_S N[ "core
REF3233 Jj
ENABLE | 3| REF3240 |4 | IN ] (]
GND_S GND_F
REF32 ZjREHE &

AR IS . TR, TR TS TR AR T R R AR A T E ML A, T IERESCRIHER . AffA
HERAPE | 55U I t.com 3 BT S SCRRAS (ISR ) .
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4 5| AT B ThRE

GND_F [ 1]
GND_s | 2]
ENABLE | 3|

REF32xx L 51 R8s B e 2 IR AT 4-1 Bz 05 1R J3CEL IR bR C A 5

E OUT F
5] outs
(4] N

XceY

& 4-1. DBV %3 SOT23-6 ( JRMLE )
# 4-1. 51 HThRY

el X
o e KA | HiH
ENABLE 3 HeT RN |15 TR DA A
GND_F 1 B Y | A
GND_S 2 AR | SR P
IN 4 BRI | IE AR AR
OUT_F 6 AT | 2 L TR
OUT_S S BRI | Sk i 4
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5 k%
5.1 &% KB E

7E B AR R T I ARG A (BRIES AR ) . O

REF32xx A
LITPANGERES +7.5 \Y
i o g Rpa

TAERE -55 % +135 °C
AT I -65 & +150 °C
Y +150 °C

M

it LH 20 R B (ERG B A T R 2 BRI AK AR . X R AHIVE [ I ARSI AR K L2 N BAE B A9 L 1E1F LLAN AR AT

A T REW IERIZAT . W I & XS 7756 PHEAE 260 @ A HUE (EE B A, S AFPTREAN RSB R IEFIBAT | XA RE M 8511 AT 52
PE DUREMIE:RE 45 e A 1175 47 o

5.2 ESD &%,
H Hfr
MR (HBM) |, %54 ANSI/ESDA/JEDEC JS-001 FrifE() 4 N
V(esp) HHRH FEHL A (CDM) , £ 4 ANSI/ESDA/JEDEC JS-002( 1
HLE LR (MM) 400 Y
(1) JEDEC X(#% JEP155 #5i} : 500V HBM I fitfis fEbritt ESD 5 HlAE T 4.
(2) JEDEC % JEP157 451! : 250V CDM M} e bk ESD IR R 2447,
5.3 B R
PR PR AEIE FH T B 41 4 3
BRAE B AW, BIUALE Ta = +25°C. I oap = 0mA H Viy =5V IZ&4E T
2 PR BAME  REfE  BKE| B4
REF3212 (1.25V)
WHHE Vout 1.2475 125  1.2525 v
HIUERG BE -0.2 0.01 0.2 %
Ve 7
i L HL T e 7 f=0.1Hz & 10Hz 17 uVpp
F R f=10Hz & 10kHz 24 UVRMS
REF3220 (2.048V)
Bk Vout 2.044 2.048 2.052 \Y;
M UE RS 0.2 0.01 0.2 %
M 7
f H PP R f=0.1Hz & 10Hz 27 UVpp
FL R M 7 f=10Hz & 10kHz 39 UVRms
REF3225 (2.5V)
WHBE Vout 2.495 2.50 2.505 v
HIUE RS B 0.2 0.01 0.2 %
Vg 7
A Y L R f=0.1Hz & 10Hz 33 UVpp
S 188 7 f=10Hz & 10kHz 48 UVRMS
REF3230 (3V)
W BE Vout 2.994 3 3.006 v
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5.3 AHE (%)
RIS T BT T

BRIESA B, AAE Ta=+25°C. Il oap = 0MA H Vin =5V M

24 = S BAME REUME  BONHE|  Bfr
RIUE RS -0.2 0.01 0.2 %
g 7
NI f=0.1Hz % 10Hz 39 WVpp
B T f=10Hz & 10kHz 57 MVRMS
REF3233 (3.3V)
AR Vour 3.293 33 3.307 %
HIEREE -0.2 0.01 0.2 %
W pE
4 VL f=0.1Hz & 10Hz 43 WVpp
H g 7 f=10Hz % 10kHz 63 HVRms
REF3240 (4.096V)
M RE Vour 4.088 4.096 4.104 %
IR BE -0.2 0.01 0.2 %
Mg 7
6 Y L g f=0.1Hz % 10Hz 53 WVpp
F, e f=10Hz % 10kHz 78 MVRMS
REF3212 / REF3220 / REF3225 / REF3230 / REF3233 / REF3240
il ERE dVoyr/dT
0°C < Tp < +125°C 4 7| ppm/°C
-40°C < Tp < +125°C 10.5 20| ppm/°C
STy R 0 % 1000h 55 ppm
2R Vout + 0.05() < Vi < 5.5V -65 15 +65| ppm/V
B ) qrour
DL g?(fm;('%)om < 10mA . Vin = Vour + -40 3 40| pvimA
WAL oA oo < OmA , Vin = Vour * -60 20 60| uV/mA
PIR @) dT
HE-AEH 100 ppm
Wi 341 25 ppm
JE Fg e R () Vin - Vour |0°C < Tp < +125°C 5 50| mv
iy HR lLoaD Vin = Vour + 250mv() -10 10 mA
S IR Isc
VA IV} 50 mA
TEHUR 40 mA
SR (?)%1\02.),q =5V H C =0 %M , #EN 60 us
Je FRIE )
Vi SR T B2 0.7 %
A\ BEMEAL THOEIRE 15 ViN \Y;
R IL=0
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5.3 AHE (%)
RIS T BT T

B/%—:”E%ﬁwﬁﬁﬂ f @m\”;{f TA =+25°C. lLOAD =0mA H. VIN =5V Eg%ﬁ:—l:e

% Wik BME WEE BAR| B
i vin Vour * 55|V
I lq ENABLE > 1.5V 110 130 uA
TR BE Y 0°C < Tp < +125°C 125 145  uA
W Is ENABLE < 0.7V 0.1 1 A
AT
BE(E -40 +125 °C
TAE -55 +135 °C
e -65 +150 °C
F#AH , SOT23-6 0 200 °C/W

(1)
@)
@)
(4)

REF3212 ik FRIF L 1.8V,
W7 ST PR U I GRS R

TR B AR R AN, ARELHER , B2 6.3.4,
RN AR BT RN T B8 T 2ms , AT LUK ENABLE 51IIA IN SIBERAE—. A% EIHNERT 2ms §(E S, S5

6.1.1.
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5.4 fAlRpE
BRAES A UL, 75 SRR R 2 A Ta = #25°C lLoag = OMA. Vi = +5V HLJEHE |, H %A REF3225 it
FFL.
S — 5 |
kS [ | kS
2 2
[e] [e]
o o
05 1 15 2 25 3 ‘3.5 4 4.5‘ 5 ‘5.5‘ 6 ‘6.5‘ 7 1 ‘2‘3‘4 5678 9‘101112‘13‘14‘15‘16‘17‘18‘19‘20
Drift (ppm/°C) Drift (ppm/°C)
K 5-1. 5 ( 0°C & +125°C) 5-2. IR ( -40°C & +125°C)
0.12 160
+125°C
S 008 140 /
;; S 120 +25°C —
£ 0.04 E /
3 o 100
< 5’ /// -40°C
% 0 — - S 80 //
3 / 2 60
2 -0.04 g //
£ 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. #r i FL RS B S IR IR AR 3R Kl 5-4. [P R 5 AR EIRIEIR K R
130 100
90 el
120 i
3 80
3 M
= 110 — 70 4
£ — g &0
G 100 o N
" % 50 X
8 90 40
< 30 N
80 h
20
70 10
-50 -25 0 +25 +50 +75 +100 +125 1 10 100 1k 10k 100k
Temperature (°C) Frequency (Hz)
&l 5-5. AR SRERKRAR & 5-6. HLYEINH L SR AR
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10us/div

& 5-11. C_ = OpF , 5V 3B B BRI B

1.2525 2.505
1.2520 2.504
1.2515 2.503
S 1.2510 S 2502
(0]
o 1.2505 & 2.501
2 +125°C g +125°C
< 1.2500 ———— | ;: 2.500
3 1.2495 +25°C 3 2.499 1276
3 1.2490 3 2498
1.2485 -40°C 2.497 ~40C
1.2480 2.496
1.2475 2.495
1.5 2 2.5 3 35 4 45 5 _15 _10 5 0 5 10 15
Input Voltage (V) Load Current (mA)
X 5. E ‘El N
5-7. RS BIER KRR (REF3212) Kl 5-8. fir i LR 5 AR IR AR R
C
= o
3 =
> 3
5 &
2 g i
rrrrrrrrr T T Tt —\\\H\\\\\\\H\\\\
400ms/div 8_ © o 8 g ©° ‘o"_ 8 N 59_ I
2 T 2 9 9 9 °e e ° ° =°
Q 5-9. 0.1Hz § 10Hz uﬁ%ﬁ Output Accuracy (%)
B 5-10. %yt BRI AR NG
| 1 T T T T T T T T T T 1 T T T U
L SV F : Vin
S O S E E ] ~Your E
> : B B B B = B B /\ B
2 1 1 1 | 1 1 1 2 1 1 1 1 1 1 1
=3 SR = ' '
Vo) 1

100us/div

Bl 5-12. C, = 1uF KB BR A 57

8 HERXFIRIF

Copyright © 2026 Texas Instruments Incorporated

Product Folder Links: REF3212 REF3220 REF3225 REF3230 REF3233 REF3240

English Data Sheet: SBVS058


https://www.ti.com.cn/product/cn/ref3212?qgpn=ref3212
https://www.ti.com.cn/product/cn/ref3220?qgpn=ref3220
https://www.ti.com.cn/product/cn/ref3225?qgpn=ref3225
https://www.ti.com.cn/product/cn/ref3230?qgpn=ref3230
https://www.ti.com.cn/product/cn/ref3233?qgpn=ref3233
https://www.ti.com.cn/product/cn/ref3240?qgpn=ref3240
https://www.ti.com.cn/cn/lit/pdf/ZHDS183
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHDS183D&partnum=REF3212
https://www.ti.com.cn/product/cn/ref3212?qgpn=ref3212
https://www.ti.com.cn/product/cn/ref3220?qgpn=ref3220
https://www.ti.com.cn/product/cn/ref3225?qgpn=ref3225
https://www.ti.com.cn/product/cn/ref3230?qgpn=ref3230
https://www.ti.com.cn/product/cn/ref3233?qgpn=ref3233
https://www.ti.com.cn/product/cn/ref3240?qgpn=ref3240
https://www.ti.com/lit/pdf/SBVS058

I} TEXAS
INSTRUMENTS REF3212, REF3220, REF3225, REF3230, REF3233, REF3240
www.ti.com.cn ZHDS183D - JUNE 2005 - REVISED APRIL 2026
bt sE o B
E SEEREEERE - - C N E = - - ]
> S F
€ LV, : : : : £ LV, : :
gfor | N U T ST
> L4 T T T T - T T T T T T T T
SE. u ,,,,,,,, 3 S Por b~
E SO RS SN S ; SE ] T _________________ E
20us/div 100us/div
F 5-13. £k kA C = OpF Bl 5-14. ZBEBEZS CL = 10pF
g lloap  +10mA 1 +10mA g lLoap +10mA I +10mA
i -10mA E ; -10mA E
N F Vour ~_ - R ; 1 E
% Il 1 Il 1 Il Il Il § Il Il Il Il Il Il Il Il
T T T T T T T E - T T T T T T T T
§ g 1 E 3 [ Vour ‘(\ ‘/
40us/div 40us/div
B 5-15. F & PEA CL = OpF. £10mA % Hi ik K] 5-16. & B#EA CL = 1uF. £10mA i ik
g lLoap +1mA 1 +1mA ] g lLoap +1mA P +1mA ]
; -1mA i -1mA
gVOUT
= F > F T ]
S I I I I I I § I I I I I I I
g 2 T T T T T T E - T T T T T T T
st | E & Your ™~ k
n —\/
40us/div 40us/div
Bl 5-17. 8B CL = OpF. £1mA % Hi ik K 5-18. HEPEA CL = 1uF. +1mA i ko
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VJT (|
LT L

GND_S GND_F

& 6-4. REF32 IEEiEE

6.3 REMEULEA

6.3.1 FaRH
REF32xx HIFGR#FE SUCAZAE +25°C FIAE |, E48 E iR EEE W IEHA IR 81 2] +25°C f5 % H B R4 |, Af
TN

VPRE — VPOST 6
VHysT = (W) % 10°(ppm) (1)

Horp

. VHYST = %’Q‘JB(% ( ${TL7“7 ppm )

¢ VNOM = ?J’E/’?.E’]%TJHZ': &

* VpRrg = 1£ +25°C FiAAIE A I 75 1 3 o i

* VposT = #HFTE -40°C & +125°C 45 %€ ik V0 B WA FER [B] +25°C J5 IS %0 H

6.3.2 7=

REF32xx il #it , I HMRAEEFE R 2 | 1ZiRZ 2 R 4 s R A28 k. A VR SRR,
FER 2 prk .

. _ (_ VouTMAX — VOUTMIN 6
Drift = (VOUT X Temperature Range x 10 (ppm) (2)

REF32xx fEAx 2% N H & IR ETER 0°C 2 +125°C i), SEAEE R BCN 4ppm/°C. X+ -40°C & +125°C [y
B TV EEEFE , REF32xx R 41 1 4L A2 R HOK 14 2 10.5ppm/°C.

6.3.3 RS MEEE

0.1Hz | 10Hz ¥t [ P 1 13 h e e 75 1 L] 5-9. REF32xx M i FEL e I % H B e AR T A T2 P9 338 o v 384 4
T DAASE AN R R Sh et A R A KT (E B S DR ) PP & BRI TR RE

6.3.4 ZEHEFE

7138 B R i A Ak IR AL S B F R AR AR . REF32xx (1 57 25 18 5 2 4 P o ) flk s 00 /%000 i 5333047 0
K 6-5 R,
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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:

WV

F(LOAD

E] 6-5. REF32xx H#ER s R
R 1) 2 AR N 2 TP T A 0T o4 A b BEL AR 4 P BEL A B2, R A7 i 7 A S A A P T o R S R i S
LB 2L | REF32xx T M hfioh v LR AE 28 B BH. | PRA S I I 38 7 A7 38 S B R AL 1 Fl s

GND_S 5| i@ id ESD &Y A& EZ BN bt . B T1Z%EH: , GND_S A1 GND_F 5| iz B # K
Zor B R D AURFRE 200mV PR, BLBF1EX 8 — R B s o Sl .

6.4 FFIhRARS

6.4.1 CHF

¥ ENABLE/SHUTDOWN 3| i Z % HF ) REF32xx B TRIhFERL,. kT Ne | REF32xx % &
AR NP B 6 3. AR B T A | JE K208 100k Q % 400k Q .
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I TR H 55 . REF32xx £ 0 £ 1000 /A ¥ S A EER2 {6 09 55ppm. IS HGE T E 1000 /1N HHIFR P 5E 3910
30 MEFIFRIRAL .

7.2 SR

7.2.1 FEH T FE
7.2.1.1 fEHEHEE

Wof T 55 B 47 F0 I Rl e R (N, AT REF32xx f OPA735 JEid +5V H iR IRt xR vt . & 7-2 e T H
T4t £2.5V FEE L) REF3225. REF32xx MMGEMMERETR4N T OPA735 (AR IA LSRR |, A5
B0 R YR N FH SR GRS A IO Ak R . VEEULES Ry A Ry IR E 250

7.2.1.2 HI\BRE
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THREE T Z MR TR, RS 7T UGS AR A AR AT R v J7 22 1 T R AR A

8.1 BRSO BT A

F

lll

SRRSO SERE R |, 15 PHIE ti.com ERIEEF SO Ie . mit @Ay BEATIEN RV AT A G R R

B FREREANE R 5 S AT ST SOR LS BT T s k.

8.2 XFFHIR

TIE2E™ 32t TRIMPEESE TR, WHBEMNE ARG RE. 2B IENAEMETHEE. #%
A AR E ORI R, FRA5 AT 55 A B s T B

BRI N AR S A TR E IZIRRE” SRt . XU E AR T BARMNE |, I HA— @ & TI B E S
TI 48 FH 253K

8.3 Fitn

TI E2E™ is a trademark of Texas Instruments.

Fr A RibR 3 A B BT & B = .

8.4 FHNHESE

A (ESD) SAIRIX AN L . S (TI) e UG i 24 i TS HS 6 A P S L RS S TE A Kb 3
A RIZASRT | ] s SR S AR B

m ESD MRS /NE S EBUNRIVERERER | REBEA SR, FERER R EE A BRI |, RRFIVIER A S
U SRR Rl 2 S BURAT R AT MRS A AHA .

8.5 RiE&

TI R AARERFIH IR TARE . BB i e .

9 BT i e

T DR RS B DR AT BE -5 24 T RRA 1) TR AN (]
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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

Addendum-Page 2


https://www.ti.com/support-quality/quality-policies-procedures/product-life-cycle.html
https://www.ti.com/lit/szzq088
http://focus.ti.com/docs/prod/folders/print/ref3212-ep.html
http://focus.ti.com/docs/prod/folders/print/ref3220-ep.html
http://focus.ti.com/docs/prod/folders/print/ref3225-ep.html
http://focus.ti.com/docs/prod/folders/print/ref3230-ep.html
http://focus.ti.com/docs/prod/folders/print/ref3240-ep.html

PACKAGE MATERIALS INFORMATION

I} TEXAS
INSTRUMENTS
www.ti.com 21-Apr-2026
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.
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