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REF33xx 3.9yA. SC70-3. SOT-23-3 1 UQFN-8. 30ppm/°C J&#8 mi s Fe ik

1 Rtk

o fHLESE - SC70-3. SOT-23-3. UQFN-8
o REVE G 3.9 n A (HLFE )

o PRARIERFEEE - 110mV ( HLALE )

o T - £5mA

o {KIEE : 30ppm/°C ( & NAH )

o FEHIEGERERE - £0.15% ( f KA )

* 0.1Hz & 10Hz M7 . 35 u Vpp (REF3312)
o HJRIED : 1.2V, 1.8V, 2.5V, 3V, 3.3V

2 NH

o fEHABE

o PR BETHL
 BEELANEN A

o RIS

© BERERS

© BEyrne

o B

+2.7V

Ry R, i
VCC
MSPA430x20x3PW
P12
Enable” eeRész
y A0+ 16-Bit
Vi W c, | ADC
160F T
- +2.7V O—| REF3312 VREF
OPA333, c, | Vss
OPA363,
: T wT T
OPA369 - - -
FEYRfE 58I REF3312

3 Ui

REF33xx 7&K A SC70-3 il SOT-23-3 Ff4:
A1 1.5mmx 1.5mm UQFN-8 $1 5 (K ThAE . #5105
R H R HE = i R 1. REF33xx Rf/h. THEBAG (&
KENSuA) | EFESHTSMERE M E i
N

EIEH M4 , REF33xx AJ 78 HL 3 & St v s v
180mV [ HIJE HLE T LAE. {5 REF3312 BR4h , B
B/ANRPRHE N 1.7V B RS e 58 TR
354 - 40°C & +125°C.

HEER
RS Sl HERF
DBZ (SOT-23,3) [2.92mm x 2.37mm
REF33xx DCK ( SC70, 3) 2.00mm x 2.10mm
RSE ( UQFN , 8) 1.50mm % 1.50mm

(1) AXELER,ESH 612,
(2)  HERT (K> 5 ) NARME , IS (& ) .

200
180
160 /
140
120 7
100
Lz
80 //
60 ///
40 /7 _40°C
20 7 ‘
0

Dropout Voltage (mV)

-5 -4 -3 -2 - 0 1 2 3 4 5
Load Current (mA)

s P P 5 0 R LA TR R 5K R

AV SIS . Or R, TR T3 Tl Rt 7 HSME TR, TIAGREF SRR, ARk

HEGRTE |, 1 55 7 I ti.com S5 Bt (S SRAS (#0030 ) o
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A2
T HFEE et 1 BB FMETEI oo 12
2 B s 1 8.4 FEIIBEIEI oo 13
R0 EO T IR WA= 1y T 14
A BABEELER oottt 3 9 B B e 14
LRI 1 T i 4 9.2 HLFIRTFH oo, 14
B BT e 5 9.3 FEYEFH I I .o 19
(R RN b= | WSO 5 A = PR 19
B.2 ESD ZEZ ettt 5 10 BRI R STIE e 21
B.3 I IB AT 2 ettt 5 101 SR S e 21
B.4 HUPEBEIE B oot 5 10.2 B SRS T BTN oo 21
Lol RE R = OO 6 10.3 T2 B oottt 21
8.8 BLIEVREIE .ottt 8 104 T ettt ettt 21
Y= ¢ 5== 3= O 11 10.5 BB TR EE M et 21
T BT oottt 1 10.6 RIEEZR et ee et 21
8 BEZTEIT ..ot 12 MBI T R e 21
B HIEIR ottt ettt ettt ettt 12 129 BERAIITGE .o 22
8.2 THEETTHERE] e 12

2 HERXFIRIF
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4 B
7= L
REF3312 1.25V
REF3318 1.8V
REF3320 2.048V
REF3325 2.5V
REF3330 3.0V
REF3333 3.3V
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5 5| HIRc B M Thak

N [1]

& 5-1. REF3312. REF3318. REF3320. REF3325,
REF3330. REF3333DBZ #3:f1 DCK #f3&
SOT-23-3. SC70-3 ( TR#LE )

ouT E

& 5-1. 5| IThEE

3] an NC [2]

NC 3]

Ne [Ty S T7]Ne

2 6| NC

GND

& 5-2. REF3312. REF3318. REF3320. REF3325,
REF3330. REF3333RSE #}3% UQFN-8 ( THfLA )

Product Folder Links: REF33

51
P 18 DBZ. DCK RSE B

GND 3 4 et
IN 1 S N FLIR FRLE
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6 K%

6.1 280 B K AUEE
12 A ARIBRR A T I TARR I E M (RIS A w0 ) . O

B/ME BAME L XA
I HE 75
AR \Y;
i R 5
b W | e @ 180 mA
TAE -50 150
i g5, Ty 150 °C
WAFELE | Totg -65 150
(1) B2 RAFE R T e 2 SRS AR AR . 20X RA BN TR RN AL R B N 5lAE BN L 1EA1E LIS AT AT

A T RE IERIZAT . W & NS 7756 FHEAE 200 @ AHUE [ETS I N A, 284 AT g

PE DUREMIERE I 45 e A8 1175 47 o

(2) THZ BRI BB RTBIY .

NRSEAIERISAT | X AT BRSNS I AT AR

6.2 ESD &%
18 Hpr
NARBCE AR (HBM) |, 754 ANSI/ESDA/JEDEC JS-001( +4000
VEespy — HHIICR 7o HL 2R (CDM) , #4574 JEDEC #i3t JESD22-C101(2) +1000 \Y
HLASALR (MM) +200

(1) JEDEC 44 JEP155 #5111 : 500V HBM I G ZE 47 1E ESD # iR 24k,

(2) JEDEC 3#4 JEP157 5H : 250V CDM i REHS{ERRUE ESD = HIRAE F 24477,

6.3 BT &M

18 HARIE G T W TARREJa S ( BRIEA AU ) .

B/ME PRRR{E BXNE L:<KivA

Vi FLYE A B () Vour + 0.2 5.5 \Y
lout i LRV R -5 5 mA
(1) REF3312 AR RIFEBEN 1.7V,

6.4 HEREER

REF3325.
REF33xx REF3330
=(1
Adarn() DCK (SC70) | DBZ (SOT-23) | RSE (UQFN) | *fL
3 5| 3 5 8 5 i
RoJa et sl 279.7 313.1 61.2 °CIW
RoJctop)y ZEZESNE (THH ) #H 136.3 144.0 32.6 °C/W
Rous 25 55 L AR AR 56.9 109.3 16.0 °C/W
b7 4 BT RE S5 11.0 18.2 1.3 °C/W
LN 4 & AR R E S 4 56.1 107.9 16.0 °C/W
Roycmoy &AM (JEHF ) #BH AN A3 AN3E °C/W
(1) AXRBIHRIGIROEZAE L |, S0 L-FHAIC LR b7 N FME
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6.5 FL A4
Tao=25°C, ViN=5V, H lioap = OmA ( BRAEB A ) .
SR \ TR B/ME HAUE BAME|  BAr
REF3312 (1.25V)
Vour LRELVES 1.25 Y,
HIUE RS B -0.15% 0.15%
o Y L I f=0.1Hz % 10Hz 35 u Vpp
REF3318 (1.8V)
Vour i R 1.8 \Y
B UE RS P -0.15% 0.15%
o HH PR I f=0.1Hz % 10Hz 50 1w Vpp
REF3320 (2.048V)
Vout L 2.048 \Y
M UE RS -0.15% 0.15%
i H P g A f=0.1Hz % 10Hz 55 1 Vpp
REF3325 (2.5V)
Vout LR 2.5 \Y
WIUENE FE -0.15% 0.15%
i o PR f=0.1Hz % 10Hz 70 1 Vpp
REF3330 (3.0V)
Vout i LR 3.0 \Y
WIEARE 5 -0.15% 0.15%
i L T e P f=0.1Hz % 10Hz 84 1 Vpp
REF3333 (3.3V)
Vout i L 3.3 \Y
ilcy e -0.15% 0.15%
o H B R f=0.1Hz % 10Hz 92 u Vpp
REF33xx ( REF3312, REF3320. REF3325. REF3330. REF3333. REF3340)
, -40°C % 85°C 9 30
dVour/dT  #iy i i R 5 ppm/°C
-40°C % 125°C 8 30
Vin = Vour + 200mV % 5.5v(1) -50 6 50
0°C Z +70°C 6
AVo(aviy —BREGIFHER 20°C Z 85°C o ppm/V
-40°C % 125°C 30
Vin = Vout + 200mv(1) -50 6 50
ILoaD = #5mA , 0°C % 70°C 10
AVoran) SRR 40°C E B5°C 20 ppm/mA
-40°C % 125°C 20
KA ) 25°C Ht2 Oh % 1000h 55 ppm
dT P f5 @) 90 ppm
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6.5 S (42)

TA= 25°C , VlN =5V, H lLOAD = OmA( K%E'E%ﬁﬁé% ) o

E = TR B/ME HAE BANME| AL
ILoaD = 5MA 110 160
0°C % 70°C 120
Vin-Vour  B/MNERHED -40°C % 85°C 135 mvV
-40°C & 125°C 180
lLoap = ¥2mA , -40°C % 85°C 70
Isc L IR 1 B 0 RE P IR 35 mA
AR 0.1 10 uF
SR [E] %£01%,C =1uF 2 ms
HE
Vs BUE R G Vour +0.2(0 55 Y,
TAE R ILoap = OMA Vour + 0.005 55 \Y,
3.9 5
la HLR -40°C £ 85°C 4.4 6.5 MA
-40°C % 125°C 4.8 8.5
B
Ta e v -40 125 c
A U 9 -50 150

(1)
@
(©)

REF3312 M ik I L IE N 1.7V,
A RN B R ) E A E
KRR S P L T T 0T o

THS LA o
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6.6 HLRURHE
Ta=25°C H V=5V, il REF3325 JU i HA4RE ( BRIES G U ) -
3 i 2l MM
£ 1 [ £
S — =
1 1 1 I\_I\ 1 1 1 1 1 1 1 \IZI\ 1 1
CTOYTLOemOOrNILeRIRERIRE STOTLO0oorInYReR2RRNRIRE
Drift (ppm/°C) Drift (ppm/°C)
0°C £ 70°C -40°C £ 125°C
A 6-1. EE E 6-2. BE
0.05 200 /
— ) 180
L — \
< ° \ 160 +125°C /
oy = /
€ 005 ,/ £ /
3 S 120
3 -010 £ 100 / /]
o -0. o
2 / \ z / //
5 3 80
§ -0.15 g 60 // //
E‘ \ a / / +25°C
=] z t
O -0.20 a // _40°C
20 ‘
-0.25 0
-50 -25 0 25 50 75 100 125 150 5 -4 -3 -2 - 0 1 2 3 4 5
Temperature (°C) Load Current (mA)
& 6-3. fi F R S IR I R B & 6-4. EREHBES SR BERERRER
7 1000
_. 6 100 e T
< Vi ™
= 8 — | =0mA
= o LOAD N
5] c - _ 4
g 5 /, 5 10 = Ciopp = 1l =
|_— o V. N
£ . _— E ] / N
? — F — S imAC
= // g - LI_).OAD e
a v P LOAD u
3 0.1
2 0
50 -25 0 25 50 75 100 125 150 1 10 100 1k 10k 100k
Temperature (°C) Frequency (Hz)
& 6-5. AR SEERKXER B 6-6. ¥ FAPL S HREIKIR R
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6.6 JLAURFE: (42)
Ta=25°C H V| =5V, f#iJi] REF3325 il & stk (BRAEAa ¥ ) .

& 6-11. 0.1Hz & 10Hz s

90 2.503
[~ lloap = TMA I oap = OMA
80 N Clonp = TuF ] 2.502
70 N 2501
60 ™~ +125°C
& N S 2500
E 50 < S
o N 3 249
o N £
» 40 Ny ] +25°C
o N © 2498
%0 N | -40°C
N1 2.497
20 °
10 2.496
0 2.495
10 100 1k 10k 100k 25 3.0 3.5 4.0 4.5 5.0 55
Frequency (Hz) Supply (V)
K 6-7. BEIRINH] LL SRR MR R & 6-8. Hrth 5 HIREH KRR
2.503 ]
Vg =5V E
2.502 ]
< 2501 +125°C E
< \ ]
g 2500 E
g ~ 3 ]
S 2499 - > E
5 +25°C - E
S 2498 E
= E
(@] ]
2.497 % E
-40°C E
2.496 E
2‘495 el s -
-5.0 -2.5 0 25 5.0 400us/div
Load Current (mA) CL=1uF J23h
& 6-9. #y i E 5 AR AR KRR
& 6-10. [k a2
T AR T T SARRRERREERAREERRRRERRERE ARERERAREE AR R
g 2 f i ]
SEo R R 1
> - ]
C Vo : ]
§ F N S .
5 o [ : ]
3 sl e
& 2t Vomn\;g‘”;” L E
ST S vV ]
N | Lo Lo L =
e e Ew | e, E
1s/div 100us/div

CL=1uF,IOUT=OmA

K 6-12. LREEHRS
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6.6 HLAVERE: (42)

TA= 25°C H. V|N =5V,

i/l REF3325 Il & s st ( BRIES AU ) o

L B L | T LN L I T T [ T T T T T T ]
2t : : : : : : : - +5mA : : ]
Lo - . e ] R — R
Elw | z L F smA| i smA ]
sr D N
O . . . . [ . . 3
S L out ; : . . . - [ S S L]
€L . : R : : = : ]
e : : 3t ]
— b S o The—eeee——

- : : ck ]

- : : St ]

s o] } 44444444444444444444 I 3

Time (400us/div) 200us/div
Cloap =101 F , loyr = 0mA CL=1u1F, t5mA A H ik
Kl 6-13. LRSS & 6-14. ARFEA

SR B UL B T T T T - T T T T T ]
> F : : : : : - : +1mA E
SE e R S U SUUN S N - : : B E
T Va: ] ; z z E A “imA ]
8 - - . . . = - — S R R I - -
BE - : F oo : ]
> e o] e
§ E Vour \ : f_ : ; : 1 E
EE : : : hel : =t E
o r B B B B © E ]
R R I S O S S E =

n : : : € F ]

S S oo ] Q& F E

E\ 1 \%\ 1 TR \%\ 1 \%\ E\ L el E

Time (200us/div) 200us/div
Cloap =101 F, lgyr = 1TmA CL=1uF , +1mA it ikl
& 6-15. RS B 6-16. MBS

10 ZEXXriRi
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7TSHNERR
7.1 R

REF33xx [ # i & SCNEEAE 26°C R AR, fE45 7 I BV A PR JFIR [ 51 25°C Jefth ik A2 fb. €
AR AT R

v _ {IVeRE — VposTl
HYST = |— v ——

VNOM ) x 10°(ppm) (1)

Hrp

VHYST = ﬁ(\‘%Y% ( $’fj?'\j ppm ) o

* Vnowm = $85E HIH HUE .

* Vpre = 1£ 25°C TGP I D15 )46 H HL o

* Vpost = 2 M 25°C FFUAFI L0 - 40°C & 125°C i 5E 5 Vo B P BT IR R R (] 25°C B 75 ) i e
o
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8 E4Hi A

8.1 Mk

REF33xx & — MK FE K217 Bl i ISR i R 41, LA IR e R 68 R A 4 F T RS S A s i L P IAC T 8¢
e ZIBEZ HESE A R T REF33xx [Ifaifb 7 HERE] . 8] 8-1 WoR T REF33xx LAz, @il 1uF &
10 0 F GRS FB A Ao it O () S0 U SO0 0.1 wF 10w F , DU S A AR GE 1

VIN

REF33xx

CBYPASS VIN
1uF to 10uF Vour Vour
(recommended) GND c
L
I 0.1uF to 10uF

& 8-1. AR

8.2 ThEE T HER]
Vin
@]
REF33xx
—W
¢ - V
1.2V .—‘\> i
Bandgap |— V
__GND
8.3 4t i HA
8.3.1 Fzyht ]

REF33xx B & Hnsh i, R E L F 55 ( BA 01 uF £ 10uF 7% ) . JAsii |, BiRse A m
2ol B E M R, SRR PR ER , REF33xx &) 24 rs 28 — 2% , LURSI BT B E. K 8-2
JEx T REF3325 76 = MAN[E LA 7 20 R B shisk (8] 22 = MBS o T, ik f 35748 2ms NIk 3154 5E .
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<
z

0.1uF

1V/div

1uF

10uF

I 1

Time (400us/div)

& 8-2. JEBhHtH]

8.3.2 L=

REF33xx 5 1 i KFE L/ IMB IR R 22, IR IR 22 € SO0 i IS AR IR BE Y BBl A A8 fb . T2 R AE D7 vk TH IR
B ke 2 prid

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

8.3.3 LIFFEAL
REF33xx 7= ih 2 5 7E 48 7 (K% N F T FE Y 34t +5mA [ FER R ak. SRR B E T e 3 FHi -

T] =Tp+PpXx RQIA (3)

Hrp
« Ty= 4R (C)
o Ta=REEEE (°C)
« Pp = ERFERL (W)
= VN X Ig + (Vin = Voun)louT (4)
* Ryya= SR HEA (°C/IW)
REF33xx £ AN 150°C 1 465+ e KA E 1% o
8.3.4 1R

HATHFTER FIIE T REF33xx R AR GAF X LR HLU 0 0.1HZ 22 10HZ o M7 H i it i Y Pl T A AR iR
JE UG NS0 o RTIE AL ARSI e — 0 B AR L R o VR i K Oy L BT AN 2 Bt P RS 2

8.4 B oA

N BB E KT Vour + 0.2V I, REF33xx R, {Ef /N JEHLE S 1.7V 9 REF3312 [&4h, REF33xx
P KA ER 5.5V, /] 1uF & 10uF WHEEFSHEBAER. W mr S mAsAEgesNy 0.1uF 3
10w F , Dh#fa R A e k.
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9 N FH FSLE

&iE

PAR SRR 2 R M5 BB T T1 3RS Ya R, T AR ER AR R e B . TI & A 5T e
s R TSR TR . P RIS F IR B, AR R G T RE

9.1 AR

REF33xx s —AMEIhFE . AE %07 B R JLUEP= B R4, L NIRRT 06 v RS P A i i R 9L T
1. SC70-3. SOT-23-3 1 UQFN-8 2 FH/INR ), fHIX Lo B R R AEIRAE W G & 2R . PR 2%
AEH—FhE WIS .

9.2 SN A

9.2.1 RAXX M S 42 E 9 REF3312

& 9-1 H {1ty Ha A I TR VR AR T P o ok E RO SOUR P o N B AT T R R E S RS A A T B e I
IIFE 16 fi7 A > HiEEE 2% (ADC) HIE 4 NVEEIN | Bl MSP430™ £E 1 L i) ADC (B H A S5 AL) L B
ADC ) . A& AL T X NG ST PR |, 324t ADC JEE R | FEAMR DRl H s = R 280 ) U7
TR R . KIhFE. TR IS H RO 2% 8 T X N A5 5 34T TR AL A% o

REF3330
33V 30V

=

v v v

MSP430F2013 LaunchPad

33V

J.2A14 A.
SD_16
J13/A1- Ne ZA-ADC

v

v [ F
5V -

Vrer

+3.0V +1.25V
E 1 . J1.5/VREF
IN out 1 -
I ¢ I 4740 0.625V
47 Fé 513; uF
B 9-1. XUk A5 SHEME

9.2.1.1 HIHER

BRI -

o HFEHLE 3.3V
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o R KEIAHE : 16V
o FBEMANHE : £5V
« ADC JHHERJE : 1.25V

9.2.1.2 H4 IR

O-1 $4t Tkt I E |, Horh ER T MSP430 ADC % A\ 52 35 (s N R 15 B % . ADC gk XURE 1l
EHMTEE | &6 B oNIE7 ADC SiNin A1+ 5 A1 - 22D H)E Vopr. XU DAREH YL v 1%
NAE 5 A B B BOR 88 AT P AL A A ZE e, (% H w8 2 Veer/2 , R HHEZ R4 T ADC ) £VRer/2 i
NTEFEIN o 185 B2 FL I A% 12 bR BRI N 7 FE R 5.

R Ry IR
w1+ = (g Ve + (o Jim ®)
Hop
® R1 = R4
* Rs=Rz[|Rs3

fin#)ti ADC A s A1 - [HEFET R6 A1 R7 Brig i BB i ds | JF B R6 BE AT R7 REN
VRrer/2 , WJ7FEA 6 s

_(_ Rz _ VREF
Al- = (W)VREF =— (6)

9.2.1.2.1 BEH A B P B it

Ro. Rg Al Vrer BB Z LLHGE T Z 24N OV RSSO St im L . 38Tt | 18 Vv 55T OV I Vour
ST Veer/2 L, W05 REK 7 s

v R

Al+ = g = <RzT3R3)VREF (7)
Hp
* VIN =0V
* R2 = R3
K Ry W E NS T R 5 HHI Ry, SRR Ry HIME , Wi FEat 8 Fiw -

Ry x R R,2 R

s = (Tms) = 7 = 7 ®)

9.2.1.2.2 ZHMAREWE R if

Voirr WA Z R ZME , 7R 9 o

R3 Ry I R3 VREF
Vpirr = (A1+) = (A1-) = |goo e JVRer + (7 JViIN— —— 9)
2+R3 1
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4 R Ml Ry Z 55T Ry Ml Rg 2 LU, J7 R 9 Al b i #E X 11,

BY, ik
R R
(RZT?)R3)VREF = (R6T7R7)VREF = TVREr (10)
I
Ry Il R
VpIFF = ( le 3>VIN (11)

A A1+ BEE AT R IE B U R VIN_MAX FORK Ve , B3 Ryw Ry Ml Rg 2 b, o7t 12 i
N

R Il R3
A1+ = Vpipr_Max = ( R )VIN_MAX (12)

Ry 55T Rg ; BT 12 Wi Ro/2 , #5375 #25K 13

Ry
VDIFF_MAX = (W)VIN_MAX (13)

9.2.1.2.3 A MW

PIAN N S B A — BB PR S 8 s, P IREEINE] ADC S A5 (s A S . A1+ JES AR i Rg A
Cq MRk, - 3dB bR~y 2 14 o

f_3dB.A1+ = Wllqucl (14)
A1 - BINJEWE S Cy UL Re A1 Ry FEBHES IR A ML , W2k 15 i -

f_3dB.Al- = — (1)
B e (%) e
9.2.1.2.4 TAELT
9.2.1.2.4.1 B/ERN

REF33xx Z A IIFE M B R~ 5N YE MSP430 MR ThiEdE s 24, FB sl 7 B b2k B B i .
MSP430F2013 ] 16 {7 i%iasiz 1V £ 1.5V RIANTFEMER L , SASEUEMI NN 1.25V , WF% 9-1 Fizs.

# 9-1. SD16_A , SMEAER A\ (MSP430F20x3)

O WARK A B/ME HRIE BAE| B
VREF() f N LIS T VCC =3V , SD16REFON = 0 1 1.25 15 Vv
IRer() BN VCC =3V , SD16REFON = 0 50 nA

(1) R ) PR P 90 % I R0 RS A T B AR IR VE R A (BRI BT ) o

REF3312 y MSP430 ADC #2475 1) 1.25V FeuE k. & 4F T s REF3312 %tk ks 2 E. fﬂ;ﬁfﬂm%/\
RAMWKEE | A DTN F TR AR IR Z Hbr. REF3312 [ KVIUEKS BEHLAS N £0.15% |, X 5 A BT
0.15% KRR 2Z Bhr—80 , RHBTH R R 22 TR 05 |1 Be4h FE RS

A MSP430 L[ 3.3V &40 LR [FI It rT G N HAB S AR e, (Rl AT REAFAE AR R AT 75 () @ . REF3330 774Kk
HEHRER 3.0V il , T REEBURES. REF3312 M HAK IR gt i . REF33xx £ 41 1Y & B4 o
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JEN Vour + 200mV ; Bt , RE A B/ 3.2V BLE |, REF3330 i< ™4 3.0V fa /L4 . & 6-9 fr
7~ , REF33xx &7 1% IR AUEE AN £5mA |, £ LIN REF3312 Fl—AMKThitiz E A #s e .

9.2.1.2.4.2 ZEH A

ZFTLMER] OPA317 Ja SRS , —PFUVE BA KM Bk (K% s . CMRR AMkI)FE. OPA317 H
VRS ATAELE NS (T1) B ACHEE . PLEIPL /O 5k L s # HREBE R 4R 2 . AT www.ti.com T8z 5k
o 100pV HYEOR R HLEAX (5 B RS 510 0.001% , ELARERE vl it it BEEEAS AR TRIL , dnmisopmidk , Ak
TR B 2 R 220K 1 BN B A TC e A 22

9.2.1.2.5 A RWH A V18

TEARBETE , SR £5V g N D ZEAT RO AT P RS | (22 R AT £VRer/2 (B 20.625V ) HIf AT
o BB A f ADC S N RS B RS2 VR ELAT Ve FEIEIN AT RES: T RS |, R ¥ 4774 0.125V
% 1125V B R 6T £5V N, TG RN £0.5V. LI R T S48 0 b 2 R A NG L R &
6V , H X F—EM R BT SR RN |, FRRAER

i 7R 13 4 £5V B NP RE Dy 0.5V Z i, andr R 16 PR

R2

Horp
M R1 = R4= 100k Q

MR, Ry 1 Ry EHIAPT R  E 5, FLIESE 100k Q o AT UG£ i 1 BELAE R 3 iy A BELBT , BRI 2>
B PN Y

2 Ry Al Ry [PMEIE N 20k Q B, AliF5&H Re IE , Wir#EsX 17 Fow -
Rg = (%) x 10kQ (17)

Hr
® R2 = R3 =20k Q

T A1 - 25T VRer/2 , Re 1% T Ryo RAWA 47kQ HPHAS , BIETTAIHFE | [RS8 PR DLEOE %
9xzh) ADC i

9.2.1.2.6 A MR

MSP430 ADC Pt & A LL 1.1MHz SMCLK 33217 , i KAE% (OSR) &4 256 , M= 4 K2 4.3kHz 11K Af
o HNIEBAREUESR R E Y 1kHz BRGNS S 58, Wi fEX 19 fiom. Rg N 1kQ , TSIl 5@ NE
BRI OB RS, AT IR AR 1 1

1
f-3dp_a1+ = 1kHz = o5os oty (18)

=

_ 1 _
C1 = oxax ko xTrz = 1590F (19)

¥ Cq BEZ 150nF |, A H BUNFRAE .

A X FEARERN AT AR, UL 2 RSO N ARAE R A SR O L o L% 47 nF LS |,
A R A 75 RS 20 TR .
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f_3dB A1— = L = 0.144Hz (20)

2XTmX (%) X Cp
TETCIEASZ in AR (A E A 2 (T JE s TR ) IR A, 1B 59— OPA317 K&z A1 N, LAEAd
FAE N N 2R ) L 2R 2% IE AR UK S ADC Hi N\

9.2.1.2.7 BT ZEFIMF

B2 Ry Ro. R3. Rsv Rs. Rg Ml Ry ELIERSMAHLBR S . N T2 0.2% MIAREERS B Hbx | 48 i pE
RN 0.1%.. EFHREEN 0.1% 1 HPH 8 R M) 22 /0 OR A FEL i, DAFRAIE % /b 60dB LItk (CMRR).
9.2.1.3 pLFH Hh£R

9.2.1.3.1 B HEEE

LS OIS BLV I BE AN T B R ZE 4 Al an ] 9-2 AN 9-3 P . i 7E48 7€ 1 £5V Han A\ YU Bl P9 R FH R o 188 2 A £%
B, RERREWE 9-4 Fion. RS RE/RIEZN 138 1V 5L 0.0138% FSR. K H 4] B AR HE FIAL HE
gERIR , 7E £5V MRl Ve N, R ZEKT 51V 8 0.0005% FSR.

1.25 50
// 25
1.00 = o N
=
s / Tc_: »s N
o £
§0.75 / |_§7 . \-\
> g -
3 050 7 S ™
= =
© 0.25 / § -100 W\“\
. // -125 \\\\.\
0.00 -150
-6 5 4 3 2 -1 0 1 2 3 4 5 6 -6 5 4 3 2 -1 0 1 2 3 4 5 6
Input Voltage (V) Input Voltage (V)
& 9-2. x6V F A\ TIIA R ER SR H & 9-3. £6V A\ T B M% HRE
40
3 30
S
Yo20
g
3
- 10
_}‘l_J
o
§ 0 l'\‘vl"'\ A o ..IA‘AVI‘,MMWA ',‘\ 'M‘rn'l W n
-10
-6 5 4 3 2 -1 0 1 2 3 4 5 6
Input Voltage (V)
& 9-4. x6V R\ T HIBRMER IR E
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9.2.1.3.2 X HEEE

TR ST RS LS A IR AR i R A ) 9-5 T .
WAF FMEAAZ I CMRR HERE N 62dB , 41 9-6 Fiizr.

0 0
-10
-20 _20 //‘ y
— \ & —30
g g /
5 —40 = 40
= g -50 /
—60 —60 /
-70 V
-80 -80
1 10 100 1K 10K 100 K 1 10 100 1K 10K 100 K 1,000 K
Frequency (Hz) Frequency (Hz)
&l 9-5. JI75 IR Wi kL i iR B & 9-6. JAFHIZZIM CMRR £
9.3 HLYFAHREI

F REF3312 4 , REF33xx FR 4 s 3 7= i 1 B A BRI B B L . REF3312 MK IR E SR N 1.7V, 1E
5mA fak ((SEME ) R, RIS AL L EE R 110mV ) EL YR AR e R v e A . T AR IE L, A
FEMR B 6-4 JEoR T LR R RE R S 2 M o R I

WHRTE REF33xx EFH A TR | BhnT IN 5B B s i e pRas AR 2l | ) S a) B T Agid it OUT 5 s ) i
HZE REF33xx. REBEZHE/NTHET 5V, i ASHIK REF33xx.

9.4 fi &
9.4.1 #H/F75H

T LA BT RE |, 15 SR HEER AR (PCB) A JRITE RS |, G HEAE AT AT 45 i L B P U 330 4738 24 1) 25
ALFR ) JFIE I K AR A SR R AE TR B YR SR IE R, RN EER PCB, M R E SR ERYS
MSP430 LaunchPad™ #H3i%.

K 9-7 e 1At REF33xx iR R 4i 1) PCB Aii Ja7n i -
— U HE BT R F I

« 7EIN 5| EZERE—AMIK ESR. 1 uF W& gs LLSLHlsa % | 78 OUT 5| Li%EH:—4 0.1uF 2] 10uF P&
25 2% LR A% REF33xx MRa5E M .

Fo BB A AE X 2 G0 v () Fo At AR AR 2F 14T A

A5 FH SOV BE BT T Bh T SRR EMI B RS F5 5L

ANER O R BRI A A . S B AR R AR AR (WEE TN ) .

KT R4 I ME S ADC F i B 782 2 TR PR AE 2R BT, T FAAER e 75 5 B

BURM R AR SR AT . RAT Rkt el P AR 4k SRR 2622 X, A AE 4 Xt b BE R m] 3 B A X AR
2,
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9.4.2 i/l
Input Signal
AIN
™ ‘ .
e GND| @ ] Microcontroller
m . - ADC Input
IN O | j
Via to I:
GND Plane
Via to
Input Power
& 9-7. fi Rhil
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10 ZRAFFN SRS HF

10.1 RS Hr

10.1.1 FHHK XY

o MALER (TN, 1.8V, 700nA. EXX. H2F /O ZH A 8RR

o [EM{XEE (TI), 1.8V, 7MHz. 90dB CMRR. # AW 2% /O 155 A #2853
o EINACES (TN, A FEE. 105 0.2 - FH#E KB ER

o PEINACES (TI) , OPAX333 1.8V 7 Z)#E. CMOS 155 K75 F 17 H 7 VP R

10.2 BSOS BE S0

FERSCCR B, E SNE ti.com LRRR S S SO . T A AT, BT AR G S R OO
B, BRERMFEAE R , EEETA BT SRS MBI T il % .

10.3 ZHEE

TIE2E™ itz TRMMNEESEZR , THENEFAFENRE. SL0IFREESEATaEy. #%
WA MZBIEE 3 W& |, SRS P 5 B .

BERPIN R BN TS “TRERE” 24t XN FEIAE TI FEARIE |, FHFEA—E B TI A iESH
TI A FH 253K

10.4 BEtr

LaunchPad™ and Tl E2E™ are trademarks of Texas Instruments.
FrA bR A B A & I .

10.5 BN RE S

F LA (ESD) SRR XA AR L . B (0SS (T1) B G IE 24 1 TS0 H M AL FE T A B BB o Sy T ) A 3
A RIZHALT | ] B SRR BB .

Alad ESD /0 SEMUNIOEREME S, , KB BAF R R (0 SR R B FT RE T 25 55 L BIBUR | I PN A 9 2
O CACH T i 2 3 B 5 LR AR (R AT

10.6 RiER

TI RiEE AARIERIN IR T ARIE . BT BRI A E 3o

11 BT I EIE 3
VE o DURTRRAS I GRS AT S 5 24 5 R AS 1) DU AN ]

Changes from Revision H (August 2019) to Revision | (April 2026) Page
o BFT VRO RIERE . Bl AT G IR SRR 1
+ % REF3312. REF3318. REF3320. REF3325. REF3330 il REF3333 #3f# % Tl.com L] REF33 ;'
SCHETE , FETEHT T EIEZRARI ..ottt 1
o GG E RTEDUCNITLEIT T oottt ettt ettt se bt en 1
Changes from Revision G (December 2016) to Revision H (August 2019) Page
o T ST FAE S B RIBAT LI oot 5
o BEIREE XN REF33xx ( REF3312. REF3320. REF3325. REF3330. REF3333. REF3340) .............. 6
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INSTRUMENTS

www.ti.com

PACKAGE OPTION ADDENDUM

13-Apr-2026

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 ©)
@ ©)
REF3312AIDBZR Active Production null (null) | 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 R33A
REF3312AIDBZR.A Active Production SOT-23 (DBZ) | 3 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 R33A
REF3312AIDBZT Active Production null (null) | 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 R33A
REF3312AIDBZT.A Active Production SOT-23 (DBZ) | 3 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 R33A
REF3312AIDBZT1G4 Active Production null (null) | 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 R33A
REF3312AIDBZT1G4.A Active Production SOT-23 (DBZ) | 3 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 R33A
REF3312AIDCKR Active Production null (null) | 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 R12
REF3312AIDCKR.A Active Production SC70 (DCK) | 3 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 R12
REF3312AIDCKR1G4 Active Production null (null) | 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 R12
REF3312AIDCKR1G4.A Active Production SC70 (DCK) | 3 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 R12
REF3312AIDCKT Active Production null (null) | 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 R12
REF3312AIDCKT.A Active Production SC70 (DCK) | 3 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 R12
REF3312AIRSER Active Production null (null) | 5000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 5G
REF3312AIRSER.A Active Production UQFN (RSE) | 8 5000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 5G
REF3312AIRSERG4 Active Production null (null) | 5000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 5G
REF3312AIRSERG4.A Active Production UQFN (RSE) | 8 5000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 5G
REF3312AIRSET Active Production null (null) | 250 | SMALL T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 5G
REF3312AIRSET.A Active Production UQFN (RSE) | 8 250 | SMALL T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 5G
REF3318AIDBZR Active Production null (null) | 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 R33B
REF3318AIDBZR.A Active Production SOT-23 (DBZ) | 3 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 R33B
REF3318AIDBZT Active Production null (null) | 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 R33B
REF3318AIDBZT.A Active Production SOT-23 (DBZ) | 3 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 R33B
REF3318AIDBZTG4 Active Production null (null) | 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 R33B
REF3318AIDBZTG4.A Active Production SOT-23 (DBZ) | 3 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 R33B
REF3318AIDCKR Active Production null (null) | 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 R18
REF3318AIDCKR.A Active Production SC70 (DCK) | 3 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 R18
REF3318AIDCKRG4 Active Production null (null) | 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 R18
REF3318AIDCKRG4.A Active Production SC70 (DCK) | 3 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 R18
REF3318AIDCKT Active Production null (null) | 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 R18
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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 ®)
@ ®)
REF3318AIDCKT.A Active Production SC70 (DCK) | 3 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 R18
REF3320AIDBZR Active Production null (null) | 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 R33C
REF3320AIDBZR.A Active Production SOT-23 (DBZz) | 3 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 R33C
REF3320AIDBZT Active Production null (null) | 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 R33C
REF3320AIDBZT.A Active Production SOT-23 (DBZ) | 3 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 R33C
REF3320AIDBZT1G4 Active Production null (null) | 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 R33C
REF3320AIDBZT1G4.A Active Production SOT-23 (DBZz) | 3 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 R33C
REF3320AIDCKR Active Production null (null) | 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 R20
REF3320AIDCKR.A Active Production SC70 (DCK) | 3 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 R20
REF3320AIDCKRG4 Active Production null (null) | 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 R20
REF3320AIDCKRG4.A Active Production SC70 (DCK) | 3 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 R20
REF3320AIDCKT Active Production null (null) | 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 R20
REF3320AIDCKT.A Active Production SC70 (DCK) | 3 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 R20
REF3325AIDBZR Active Production null (null) | 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 R33D
REF3325AIDBZR.A Active Production SOT-23 (DBZz) | 3 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 R33D
REF3325AIDBZR1G4 Active Production null (null) | 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 R33D
REF3325AIDBZR1G4.A Active Production SOT-23 (DBZ) | 3 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 R33D
REF3325AIDBZT Active Production null (null) | 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 R33D
REF3325AIDBZT.A Active Production SOT-23 (DBZz) | 3 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 R33D
REF3325AIDCKR Active Production null (null) | 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 R25
REF3325AIDCKR.A Active Production SC70 (DCK) | 3 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 R25
REF3325AIDCKR1G4 Active Production null (null) | 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 R25
REF3325AIDCKR1G4.A Active Production SC70 (DCK) | 3 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 R25
REF3325AIDCKT Active Production null (null) | 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 R25
REF3325AIDCKT.A Active Production SC70 (DCK) | 3 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 R25
REF3325AIRSER Active Production null (null) | 5000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 GN
REF3325AIRSER.A Active Production UQFN (RSE) | 8 5000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 GN
REF3325AIRSERG4 Active Production null (null) | 5000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 GN
REF3325AIRSERG4.A Active Production UQFN (RSE) | 8 5000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 GN
REF3330AIDBZR Active Production null (null) | 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 R33E
REF3330AIDBZR.A Active Production SOT-23 (DBZz) | 3 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 R33E
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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 ®)
@ ®)
REF3330AIDBZRG4 Active Production null (null) | 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 R33E
REF3330AIDBZRG4.A Active Production SOT-23 (DBZ) | 3 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 R33E
REF3330AIDBZT Active Production null (null) | 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 R33E
REF3330AIDBZT.A Active Production SOT-23 (DBZ) | 3 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 R33E
REF3330AIDCKR Active Production null (null) | 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 R30
REF3330AIDCKR.A Active Production SC70 (DCK) | 3 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 R30
REF3330AIDCKR1G4 Active Production null (null) | 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 R30
REF3330AIDCKR1G4.A Active Production SC70 (DCK) | 3 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 R30
REF3330AIDCKT Active Production null (null) | 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 R30
REF3330AIDCKT.A Active Production SC70 (DCK) | 3 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 R30
REF3330AIRSER Active Production null (null) | 5000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 EN
REF3330AIRSER.A Active Production UQFN (RSE) | 8 5000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 EN
REF3330AIRSERG4 Active Production null (null) | 5000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 EN
REF3330AIRSERG4.A Active Production UQFN (RSE) | 8 5000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 EN
REF3333AIDBZR Active Production null (null) | 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 R33F
REF3333AIDBZR.A Active Production SOT-23 (DBZ) | 3 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 R33F
REF3333AIDBZRG4 Active Production null (null) | 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 R33F
REF3333AIDBZRG4.A Active Production SOT-23 (DBZ) | 3 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 R33F
REF3333AIDBZT Active Production null (null) | 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 R33F
REF3333AIDBZT.A Active Production SOT-23 (DBZ) | 3 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 R33F
REF3333AIDCKR Active Production null (null) | 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 R33
REF3333AIDCKR.A Active Production SC70 (DCK) | 3 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 R33
REF3333AIDCKRG4 Active Production null (null) | 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 R33
REF3333AIDCKRG4.A Active Production SC70 (DCK) | 3 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 R33
REF3333AIDCKT Active Production null (null) | 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 R33
REF3333AIDCKT.A Active Production SC70 (DCK) | 3 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 R33

@ 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.
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® 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.
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PACKAGE OUTLINE
RSEOOO8A UQFN - 0.6 mm max height
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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.
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EXAMPLE BOARD LAYOUT
RSEOOO8A UQFN - 0.6 mm max height

PLASTIC QUAD FLATPACK - NO LEAD
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NOTES: (continued)

3. For more information, see Texas Instruments literature number SLUA271 (www.ti.com/lit/slua271).
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RSEOOO8A

EXAMPLE STENCIL DESIGN
UQFN - 0.6 mm max height

PLASTIC QUAD FLATPACK - NO LEAD
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SCALE: 30X
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NOTES: (continued)

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

design recommendations.
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PACKAGE OUTLINE

DCKOOO03A SOT-SC70 - 1.1 max height
SMALL OUTLINE TRANSISTOR SC70
2.4
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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, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not exceed

0.25mm per side
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EXAMPLE BOARD LAYOUT
SOT-SC70 - 1.1 max height

SMALL OUTLINE TRANSISTOR SC70
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NOTES: (continued)

4. Publication IPC-7351 may have alternate designs.
5. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN
DCKOOO3A SOT-SC70 - 1.1 max height

SMALL OUTLINE TRANSISTOR SC70

PKG
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SYMM
|
(R0O.05) TYP Li 22)

SOLDER PASTE EXAMPLE
BASED ON 0.125 THICK STENCIL
SCALE:18X
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NOTES: (continued)

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

DBZ0003A \ SOT-23 - 1.12 mm max height
SMALL OUTLINE TRANSISTOR
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NOTES:

[N

GOrWN

per ASME Y14.5M.

0.25mm per side

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

. This drawing is subject to change without notice.

. Reference JEDEC registration TO-236, except minimum foot length.

. Support pin may differ or may not be present.

. Body dimensions do not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not exceed
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EXAMPLE BOARD LAYOUT
DBZ0003A SOT-23 - 1.12 mm max height

SMALL OUTLINE TRANSISTOR

LAND PATTERN EXAMPLE
SCALE:15X

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

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

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

SOLDER MASK DETAILS
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NOTES: (continued)

5. Publication IPC-7351 may have alternate designs.
6. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN
DBZ0003A SOT-23 - 1.12 mm max height

SMALL OUTLINE TRANSISTOR

(R0.05) TYP

~— (2.1)

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

4214838/F 08/2024

NOTES: (continued)

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