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REF33xx 3.9uA. SC70-3, SOT-23-3., UQFN-8, 30ppm/°C KU FEEVY 77 L

v A
19K 3 &8
/M ir—2: SCT0-3, SOT-23-3, UQFN-8 REF33xx I, K1 S, ML, (Kkny 7 7 hoE
[V B A 3.9uA (FEHE() JEVZ 7L A 7730 T, NSy r—2 0 8CT0-3 &

WK R ey 7 77 NEJE: 110mV (FEHEfE)

K&

TR : £BmA

TRVWEEERY 7 H:30ppm/°C (35 KAH)

VO HITRSE : £0.

15% (K AH)

0.1Hz~10Hz ® /A X: 35uVpp (REF3312)
BIEA T 3112V, 1.8V, 2.5V, 3V, 3.3V

27U —=3>

SOT-23-3, XL 1.5mm x 1.5mm @ UQFN-8 /377
— TR EN F T, REF33xx (34 A XA/ &L KT
#BE (K 5uA) T, EHEARB IO TUERE) DT
TV — g\ i T,

Ra%wxmi_%wﬁﬁ%@’%wf FBESH TS
HHEEZE 180mV EEIAEREE CEECTEXET, 72
72U, f/NE ﬁﬁrﬂ17v1%éRH%m2i_m_M

o SR
o HTVLyh Aw—hT3
o N—K TR RTAT

WLER A, WTNOET Y, BER ORI
-40°C~+125°C T3,

Ny =88

e LY EVa2—L BinE S PRotr— (1) PRt PAR2)
o TR TIAay AT A DBZ (SOT-23, 3) 2.92mm x 2.37mm
o [ERMES REF33xx DCK (SC70. 3) 2.00mm x 2.10mm
o B HEER RSE (UQFN. 8) 1.50mm x 1.50mm
(1) FEZOWTE, BZvar 12 2R TLIEEN,
(2)  /Svhr—Y YA K (e x ) RAFHICHY | 54T e
UHEENET,
+2?7v 200
Ry R,
Ve : 180 /
[ 160
MSP430x20x3PW | — +125°C
P1.2 | >
Enable™” R ! é 140 7
66.5Q A0+ 168t : % 120
W c, | ADC ! o]
Vin 1 I S 100 /
1.5nF I : = / /
= = ! 3 0 S
+2.7V O— REF3312 VREF | a /)
opases &L ~ ! g 60 / // 4 25°C
OPA363, S
o L 1uF l L 2 » J +}
OPA369 P ~40°C
mBEESF = —ICEIFS REF3312 20 |
0
-5 -4 -3 -2 - 0 1 2 3 4 5

Load Current (mA)
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S AR B L OB e 4 9.2 FRFEHYZRT T U3 B e 14
B A e 5 9.3 BRI AHESEIA oo 19
(R I 5 o 1=y - ST 5 D o7 N 19
B.2 ESD BB et 5 10 T HRALRBLIORF 2 AT R =B 21
8.3 HELEEE LMoo 5 10.1 RF 2 AL ROV AR =B, 21
6.4 T BE T DIEE oo 5 10.2 R A MO EFHBAEZZ TR FE oo, 21
8.5 TR EENE 1o oottt en e 6 10.3 TR UY R e 21
8.6 TR ZEIEFNE oot 8 T04 PR e 21
LA S 8 =S =i NSO 11 10.5 # BB T HEEEE. oo, 21
TABERT VS R, 1 10.6 FHFEEE oo 21
8 BRI .ot 12 BRI B oo 21
Bl T ettt ettt ettt ettt 12 12 X=0v Ror—Y  BELOESXEH. ..o 22
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4 TN ADHE
PP L
REF3312 1.25V
REF3318 1.8V
REF3320 2.048v
REF3325 2.5V
REF3330 3.0v
REF3333 3.3V
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5 EVBRE L UHHRE

ouT
N [1] i8]
NC|1% " 17|NC
3] ano NC [ 2] 6] NC
NC [31 ... B]IN
out [ 2] 141

GND

B4 5-1. REF3312, REF3318, REF3320, REF3325, [ 5-2. REF3312, REF3318. REF3320. REF3325.

REF3330, REF3333DBZ /Sv %4 —, DCK /$v#4— REF3330. REF3333RSE /$v 4 —< UQFN-8 (L
< S0T-23-3, SC70-3 (LMER) E3)]

xR 5-1. EDlsE

=%
2% DBZ. DCK RSE Bz
GND 3 4 el
IN 1 5 AJIJEPEE
NC — 1.2,3.6.7 | K#khi
ouT 2 8 7w
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6 Tk
6.1 M RATER
H 28R COBFIREFPHN (FRZRiaR o720 RY), (
F/ME BKIE HAL
P 75
I A v
A 5
CERin HH A 1gc @ 180 mA
#{E -50 150
ELEE BT, 150 °C
TRAF Tetg -65 150
(1) Tt R ER | IV TOERMEIL, T A AEARZR G2 5 SR A REtERH E3, T R R ER 13, ZNHOFRMIZB W T, £
MR AR RSN A B R DOV DD RIFTH, AR FELL BT HIL AR bO TIBIEE A %ﬁﬁsﬂtﬁ%J 2
FAFHN Tho Th [HELEEESME | ORI CHERA T8, T A AT RITHEEEL R W AIEEMER DY | T3 A ADOEHENE, FEEE -7 Vg
FAE L, FARALAD TGO D AT HEMENHY £,
(2) ZOF—HL—bDIEFICETHHEREI B2 2B BLTES,
6.2 ESD &%
& =AvA
NfEEF L (HBM) ANSI/ESDA/JEDEC JS-001 #&HL(h +4000
VEespy  WEKE W& T "M A EF 1 (CDM), JEDEC £k JESD22-C101 #:41L(2) +1000 \Y
<~V E®T L (MM) +200
(1) JEDEC ®R¥F=Ak JEP155 (2, 500V HBM T #ED ESD B/ b A TR A MEN FTRE TH A L ESN TV ET,
(2) JEDEC ®R¥=Ak JEP157 |2, 250V CDM TIHIE#ED ESD 7 b A TR AR MIEN i Ch LM ESNTVET,
6.3 HREMERH
H HZE 5 COBEREFFAN (FRIZFLR D72V ERY),
B/IME AFME SN X HAL
ViN BIRATIF EEM Vout + 0.2 55 \Y
lout HH ) FE e i B -5 5 mA
(1) REF3312 O/ NEREEIL 1.7V T,
6.4 20 (CBET B 188
REF3325,
REF33xx REF3330
= 1 (VTN
AT 2T ) DCK (SC70) | DBZ (SOT-23) | RSE (UQFN) | T
3 3 s
Reua PE 0 0 8 B~ D BT 279.7 313.1 61.2 °CIW
Rosctop)  BEA DL —2 (Lifl) ~O GRS 136.3 144.0 32.6 °C/W
Ress FEAE S TR A~ D BT 56.9 109.3 16.0 °C/W
Wt BEBTIND L ~DRE T A— & 11.0 18.2 1.3 °CIW
WiB BT IND H A~ DI T A— % 56.1 107.9 16.0 °CIW
Rescpoty — BEGTERA D —R (JEiH) ~DEHRHT AL BP0 A4S °C/W
(1) FERBIOERF OBGHIFEHED I OW T, 8RB IOIC Sy =V OBGHIIIEHE] T TV r—ray J— SR TLIZEN,
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6.5 BT
Ta =25°C FE, V| = 5V, loap = OMA (FFIZFER D72V RD),
SGA— \ 7RIl B/ME e Bkl B
REF3312 (1.25 V)
Vour HAETE 1.25 \Y
Wk -0.15% 0.15%
HABIE AR f= 0.1Hz~10Hz 35 WVpp
REF3318 (1.8 V)
Vour ) 1.8 Y
W -0.15% 0.15%
HABIE /AR f=0.1Hz~10Hz 50 WVpp
REF3320 (2.048 V)
Vour B 2.048 \Y
RIS P -0.15% 0.15%
HFEBIE AR f=0.1Hz~10Hz 55 UVpp
REF3325 (2.5 V)
Vour HIJ1EE 25 \Y
HITIRS BE -0.15% 0.15%
HiJJEBIE AR f=0.1Hz~10Hz 70 WVpp
REF3330 (3.0 V)
Vour ) EIE 3.0 Y,
WK BE -0.15% 0.15%
A BIE /AR f=0.1Hz~10Hz 84 WVpp
REF3333 (3.3V)
Vour A EE 33 \Y
WK HE -0.15% 0.15%
HEE /AR f=0.1Hz~10Hz 92 MVpp
REF33xx (REF3312, REF3320, REF3325, REF3330, REF3333, REF3340)
-40°C ~ 85°C 9 30
dVour/dT  HABEOERERYZ ppm/°C
-40°C ~ 125°C 8 30
Vin = Vour + 200mV ~ 5.5V(1) -50 6 50
AVO(A\/” FA» L¥al—ay 0°C ~ +roc 6 ppm/V
-40°C ~ 85°C 8
-40°C ~ 125°C 30
Vin = Vour + 200mV() -50 6 50
AVor AL ¥ ol —ar lLoan = £5mA, 7C ~ 70°C 19 ppm/mA
-40°C ~ 85°C 20
-40°C ~ 125°C 20
REize et ©) 25°C T 0h ~ 1000h 55 ppm
dT Bex7Y 2@ 90 ppm

6 BRHCT BT — RS2 (DA RBE bt B
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6.5 BRI (Fix)
Ta =25°C Ff, Viy = 5V, I oap = OMA (FHZFLIR D722 RD),
IRGA—5 T AN B/ME FEHERE BAME|  HfAL
ILoAD = £5mA 10 160
0°C ~ 70°C 120
Vin—Vour H/hRey 7 7ohEED -40°C ~ 85°C 135 mvV
-40°C ~ 125°C 180
ILoAD = #2mA, -40°C ~ 85°C 70
Isc KGR V—RE Y 35 mA
RENEAR 0.1 10 wF
B— A DR B4 |CL=1uF T0.1% £T 2 ms
BIR
Vs HRE TR P Vouyr + 0.2(0 5.5 \Y
EY(EEEARR ol ILoap = OMA Vour + 0.005 5.5 \Y
3.9 5
la Etin -40°C ~ 85°C 4.4 6.5 HA
-40°C ~ 125°C 4.8 8.5
REE
™ (e i -40 125]
B VR DH -50 150

(1) REF3312 Of/NEREEIX 1.7V TF,
(2) BEATUVLRPEDOFMAUZDOWTUE, [FAERTVT R 27 a THMICHALET,
(3)  EMIZEMOEMEIL, R ORGBIZ > TR LET,
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6.6 fARAVEE

Ta =25°C T, V|y =5V, REF3325 ZRERVFFHEDOIE I (FRIZELIBRD7RWERD),
2 i 2l mF
z | [ z
=) — =)
1 1 1 I\_I\ 1 1 1 1 1 1 1 \IZI\ 1 1
O7T OFTOVOODHNOTOTLOOOHO T MIT WO O7T MOTOVOWODHNOTOTULOOOHTO T MIT WO
—FTrrrrrrrANAdAAAN T rrrrrrANAdAAQA
Drift (ppm/°C) Drift (ppm/°C)
0°C ~ 70°C -40°C ~ 125°C
He6-1.BERUZ b E6-2. . BERVZ b
0.05 200
] \ 180 /
g 0 160 //
< — +125°C
€ 005 yd \ £ 140 /
3 ’ 4 © 7
3 S 120
E -0.10 / \ % 100 l/ A
g ¥V \ Z yawZ
= > 80
?f -0.15 g8 0 ,/ ,/
2 a +25°C
5 \ 40 //// t
S -0.20 y _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. LHEERELBE L DG 6-4. FAY 779 FERELBFERLDBRFR
7 1000
< 8 100 s
I / a
= 8 — 1.oap = OMA A
= <] LOAD N
5 5 & 10 E=C gup = 1UFE=2
5 /, % — LO\A\DHI i, i
= |_— g S = N
& 4 — b 1 AN
é ] = lLoap = TMA
3 —| 3 v vz Cilonp = TuF
3 0.1 == e e e e e e e e
2 0
50 -25 0 25 50 75 100 125 150 1 10 100 1k 10k 100k
Temperature (°C) Frequency (Hz)
6-5. BIFE & BE E DG 6-6. A > E—4> R 3t Bl

8 BHEHZBTT 57— o2 (BB EPY) &35
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6.6 fARAIHE (Fex)

Ta =25°C C, V|y =5V, REF3325 ZAEIVFFEDHIEIZHEH (FrZELal D722 ERD),
90 2.503
T lloap = TMA lLoap = OMA
80 N Clonp = TuF ] 2.502
70 N 2501
60 ™ +125°C
& N S 2500
E 50 < S
o N S 2499
% 40 ™ Sy 5 +25°C
o N © 2498
80 N | -40°C
20 N 2.497
10 2.496
0 2.495
10 100 1k 10k 100k 25 3.0 3.5 4.0 45 5.0 55
Frequency (Hz) Supply (V)
6-7. BRREL & BEH & DOBER 6-8. A  BR
2.503 ]
Vg =5V E
2.502 ]
< 2801 +125°C E
o 2. b
S 500 5 ;
= S E
S 2499 > > E
5 +25°C - ]
£ 2498 3
= E
o E
2.497 AN ]
-40°C ]
2.496 E
2.495 e -
-5.0 -2.5 0 25 5.0 400us/div
Load Current (mA) CL = 1uF AZ—17
6-9. HAEE o AWER 7
6-10. 27y Ti&
T T ! 1 ! 1 1 T T T :‘ T ! J ! T ! J ' 1 T ! 1 ! B
g > f : ]
SE. P S E
St : : E
E | Vin: : : ]
8 —————d + RS =
3 [ = : ]
> g [t oo
8 SE Voo % ]
St S v ]
R T E
E\ | L | E

1s/div
6-11. 0.1Hz~10Hz D/ 4 X

100us/div
C|_ = 1}JF\ IOUT =0mA

612. 54> b5z b
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6.6 fARAIHE (Fex)

Ta = 25°C . VN = 5V, REF3325 A M RIED I 1 (K5l

I

CIRDZRNRY),

p=ill

L B B | T L B S L BRI BUL L ]
B R ]
Q - . ... . 3
> F B B B B B 3 ]
€ [ Vin: l : : I : : ] ]
8 - - Tk - - - -
w r : : : : : : ] ]
g oty |
O | . . . . ]
S = ouT N s N N ]
< = : : : = ]
Sl = : : 2 i
R O O P P P S

" B [ ]

- : S i

T e = 1

Ew \;\ \;\ 1 —t . 1 1 \;\ el el E

Time (400us/div) 200us/div
CrLoap = 10pF. loyt = 0mA CL = 1uF, £5mA H 117314
BH613. 514> b5¥z2 b E 6-14. AFBEIGE

L L L T T T T = T T T T T T ]
=2 F : : : - +1mA - E
E = e e I I _— ]
S F . . ]
£ | Vin: l : : : E
S E . L . =
LN : : ]
> [ ] ]
2 | Vour \ - : E
€ F N~ > ]
oS : : : : 5 i
A S I T O P S =

s . . : IS ]

S S S oo ] & E

Time (200us/div) 200us/div
CLOAD = 10HF\ IOUT =1mA CL = 1HF\ +1mA Hjjj/q/l/x
B615 54> hS¥z b & 6-16. AFHEEGE

10 BRHCHIT 77— R 2 (ZERSCEHOEPE) 255
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785 A =% AERR
TABRERATUIR

REF33xx DEALAT VL AL, 7731 2% 25°C CEMESHE, BUEIREHIAN TT A ADY A7 V2 FEITLTnD 25°C
WCRDEED, HABEDOELLL TERSNE T, BAEAT VAT, N DI T LN TEET,

VPRE — VPOST
VHysT = (—| VNOM 03 l) x 10°(ppm) (1)

ZZT,

* Vhyst = ZAERT U R (ppm HAT),

* VNom = HREXN-H1EE,

. VPRE =25°C DY (El&f%%y/bf(ﬁ”ﬁ;éﬂfltﬂjj% I+,

* Vpost = 7 73 A% 25°C 735 -40°C ~ 125°C OALARIRELHIFH TH A2 /1L, 25°C ([ZR LR ICHIES L2
Ja

Copyright © 2026 Texas Instruments Incorporated BEHI BT 37— w2 (DB R B ap) #5451

Product Folder Links: REF33
English Data Sheet: SBOS392


https://www.ti.com/jp
https://www.ti.com/product/jp/ref33?qgpn=ref33
https://www.ti.com/jp/lit/pdf/JAJSSX6
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSSX6I&partnum=REF33
https://www.ti.com/product/jp/ref33?qgpn=ref33
https://www.ti.com/lit/pdf/SBOS392

i3 TEXAS

REF33 INSTRUMENTS
JAJSSX6l — AUGUST 2007 — REVISED APRIL 2026 www.ti.comlja-jp
8 FfHHsiEA

8.1 =

REF33xx 1%, #ih TIRWR 77 NEE BNV W DB A LB T 20 RNk E S, I
W B ORKE IRy T BIEY 7 7L 207 730 TF, REF33xx Offilg 7 oy 7 BUZSWTIE, [HRE7 1y
B ErvarazSRUT<IESN, REF33xx O —figi 22 8kia ., X 8-1 \ZRLE T, 1uF ~ 10pF OHiFH DO EPR A /3
A arF o aERESNET, B0 EMEEMENL T D20 B OREBEVMEATTT 0.1uF ~ 10pF O#FPHETICT
HYBENHYET,

VIN

REF33xx

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

8-1. B iEG

82Ny IR
VIN
(@)
REF33xx
W
1 - Vour
Bandgap 1.2V V> oo
__GND
8.3 BESKEA
8.3.1 EEZ)FRT

REF33xx |3 7o kL Bh[al B8 2 2 COET, EEhREIZAST (0. 1uF ~ 10pF) IZIETEAFLEE A, BRI
PSRRI L0 ) FEE A3 TR A @ﬂzéﬂi# Uy MEEICET HE, REF33xx (2 AEK D 2 B HIZH)v
By, W EEL EMICHRELET., X 8-212.3 o@;ﬁfx‘é@;%ﬁ%ﬁ (2% 9% REF3325 ot @4~ £
T, 3 ODT R TOEAITHNT, HAEFIT 2ms PNIZZELET,

12 BHEHZBTT 57— RN 2 (ZE SR RB G PY) &5 Copyright © 2026 Texas Instruments Incorporated

Product Folder Links: REF33
English Data Sheet: SBOS392


https://www.ti.com/product/jp/ref33?qgpn=ref33
https://www.ti.com/jp/lit/pdf/JAJSSX6
https://www.ti.com/jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSSX6I&partnum=REF33
https://www.ti.com/product/jp/ref33?qgpn=ref33
https://www.ti.com/lit/pdf/SBOS392

i3 TEXAS
INSTRUMENTS REF33
www.ti.comlja-jp JAJSSX6l — AUGUST 2007 — REVISED APRIL 2026

<
z

0.1uF

1V/div

1OMF

I 1

Time (400us/div)

8-2. EEEIF:

8.3.2 IBEFUZ P

REF33xx (ZRV 7 MEED R/NRITRDICREI SN TWET, RUZFRZEL, BT O EEOELLL TE
BTINTWET, FUTZNE, X2 ICEHEN TRy 72 REE L CGHRESILET,

. _ (__VourMAax — VOUTMIN 6
Drift = (VOUT X Temperature Range x 107 (ppm) (2)

8.3.3 EEBZ
REF33xx 7 73IViL. 8 SN AN EBEEFIZHT->T +5mA OEBRAM A MG TAZERHESN TWET, T
AZDIEET. X 31> T R LET,

T] =Tp+PpXx RG]A (3)

ZZT,

- Ty= BAHIEE (°C)
° TA J—J.{J]]l}_._‘ (OC)
* PD—{ﬁ%EE (W)

= Vin X Iq + (ViN — Vounlout 4)
*  Rgya = BEATBHBEPH~DOEIRHT (CC/W)
REF33xx DA ER A, M i RERE D 160°CE A RN EDIZLTIZS VY,
8.3.4 /1 X1EEE

REF33xx 7 73U D& KN O R 72 0.1Hz ~ 10Hz OEBE /A X% | [ELKWEE  FRIORUET, BB LEER
FESU T IAREBEEN ERLET, HI1/AX L% ] ESEB1203, BIMDO T AN T EFEHLTESN, &4
T I E—F AL THITEEDOREEME T L WV I SR L TLEEW,

8.4 FINA ADHEEEE— R

REF33xx 1%, IN B2 OFEEN Vour + 0.2V % LEDEA /R0 ET, B NEIREE N 1.7V Ths REF3312 1Z2h
ISR L A, REF33xx O KA HBIEI 5.5V T, 1uF ~ 10pF OFEFHDO B A/ 82 20 F L% # LT
TEEW, M OREWERERT D720, MI1OBRKEMHEANIX 0.1uF ~ 10uF ETIZTHIRLERHVET,
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97 TV T —a  ERE

LIFOT7 7V r—va AFHRIE TI ORGARRICE N6 O TIERL, TI TR O EfMMEEIT e et

PREEWVTZLUER A, fll 2 O B T2 OB ATEIC OV T, BEROE(ETHBIL T ==z il
R0FET, BEREITE FORGBEZMIEL T ANT AL T, VAT AR R T OLERHVET,

9.1 FHEDIE

REF33xx (&, fzed TIRWWR ey 77U NE, BB, @ DB E BT IO RRINCR G S, K
HEBNOEEE NIy PEBIEV 7 7L A7 7D T9, SC70-3, SOT-23-3, UQFN-8 IZFEH /N CTH DT
W, ZINBEDI T 7L AL AR—RIZHIFI DB DT 7 r—al l i@ T, IRDEBI L ar CT—RIRT 7V r—g
VERY EIFET,

9. 2RRFXMET TV — 3>
9.2.1 N1 R—SEFF T —HERICH(1S REF3312

9-1 DEIKIT EEEE DV T 7L A [ AT 4 a= 7R THRSNCOET, ZOEIKIE. MSP430™ 12N
JRSALTND AID =2 3—% (ADC) 728D H—E R, (KVEE /10 16 Bk AX ADC Ot AN T, 231
R—=FANEBEZREIE T~ V7L FET, @BEOV 7 7L U AREEEHL T, AJIEEDL L Tk,
ADC V7 7L ABIEOMAG ARIHEE ) 7 aZ EEH ORE LT EBIREEOARETVET, (KIHEE ) TEaR

V7 DA T 7RI EFEHAL T, AMEZEEERSIOL~ L o7 UET,

REF3330
33V 30V

Wl

v v e

MSP430F2013 LaunchPad

33V

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

v

Vin
BV

Vrer

T J1.5/VREF

Re
47 kQ 0.625 V

R, G
47kQ e oF

®9-1. NAR—S{ESF 1 — VB
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9.2.1.1 BREEH
B EIIROLEYTT,

o FEINFEE:3.3V

o BB AJIEIE 6V

s HBEAJEIE 5V

+ ADC AHEFEH:1.25V

9.2.1.2 MR FIE

[ 9-1 12, MSP430 ® ADC A J1t52 8 AjarF1ia=u VR ERT ZOROMIKEIRMEZ R LUET, 20
ADC 11\4’T~7@JJ/£H% THERR ST . kI S 13 ADC D IEAS A1+ B AT A1- O D ZEBEF
Voirr T797, T REFIEL T H AR —F AT F1E, Hn VRer/2 | (AT RS, ZEEFE2Y ADC D +VRer/2
DAHFHRNICRDINT, AT o AL T~ VLY 7B IR SNA L ERHV E T, 427 7RO ERM
B3 5 M E T,

R Ry Il R
A1+ = (rpmg Unee + (g2 )

ZZ T,

. R1 = R4

* Rs=Ry|IRs3

A0 ADC AJ) A1- ICEIINSNAEEIL, R6 & R7 TSN HIGIDEARIZEE DWW THY R6 = R7 IZRET HIE
< VREF/2 Lmﬁéhiﬁ‘ (T 6 %}‘%Hﬁ)
Al- = (%)VREF = @ (6)

9.21.21 A7 7 LN =7 FEREF

T Ry, Ray VRer P HIZEST, ZEBEIA SN OV OEEXOA T U T HAOBIENIEVET, X 7 1R T I, VN
=0V DEX Vout MWEIE VRep/2 I LD IR A RINL F77,

\'% R

Al+ = % (RZ fR3)VREF (7)
ZZ T,
. VIN =0V
. R2 = R3
A 81 &_ﬂ_‘—gdctj J(;5VCR3—R2& %ﬁ‘ L, R5@1 %*&)jﬁ—g«

2
Ry X Rp Ry Ro
R = (3 = 7w = 7 ©

9.21.2.2 EFIAN T v TR —F Rit
Vpier 1. X9 IR TI5I122 2D A S DFETT,

R3 Ry I R3 VREF
Vpirr = (A1+) — (A1 =) = (o5 rs JVRer + (— R JVIN— —5— 9)
2 +R3 1
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R3 & Ry DD Ry & Rg DILIZELWEA . & 9 T M LI < 1112720 E9,
DFED, WOGE

R3 R7 1
<W)VREF = (W)VREF = 7VREF (10)

Dtk

Ry IR
VpIFF = ( le 3)VIN (11)

TR VD IEFT-ZAD AN FEIE VIN.MAX 1290 T, A+ 125 A ME Vpire 255 LUMEZZEE LT, Ry, Row R 3
DHERELET (012 250,

Ry 1IR3
Al+ = Vpipr_max = ( Ry )VIN_MAX (12)

5 13 Ry LU=, 212 78 Ryf2 ICHHILEN T, 2 13 1220 E T,

Rp
VDIFF_MAX = (W)VIN_MAX (13)

9.21.23 AHZ 4 NS Y22

EHLED AT 1 RE—RADT v F mAVT LT TN Z2 %2 TRY, ADC IZHIINT 2 ATME B O HE S /A X
DHIPRENET, Al+ 74141 Rg & Cy TS ET, X 14 13 A7 E K -3dB O T,

f-3dB_A1+ = er{gxcl (14)
A1- AJ7 40215, Coy BEUY 4T R & Ry OIS T IC Lo TR S TV ET (X 15 25 ),

f_3dB.A1- = +6 (15)
ZXT[X( )XCZ

9.2.1.2.4 BBRETE
9.2.1.2.4.1 BEZF

SR RN E S EFEY 7 7L A0 REF33xx 2V —X 1%, MSP430 O E /) LFAMEN B, RS B A A4
HZEHTEXET, MSP430F2013 D 16 Bk o "—& 1% % 9-1 1T RT L9, 1V ~ 1.5V O 7 7L REIE
(=AY 7 7L AANTNE 1.25V) AL ET,

£ 9-1.SD16_A. 488U 7 7 L > AAF1 (MSP430F20x3)

23GA—x (1) TANEE B/IME A% Y BHKRIE BfT
VREeF() T i VCC =3V, SD16REFON =0 1 1.25 1.5 \Y;
IREF(1) AITER VCC =3V, SD16REFON =0 50 nA

(1) EBIREENHELEHEIHN T, A AXROBREEFEIHNOLE (FRIRLROROIRY),

REF3312 (%, MSP430 ADC (ZiE L7 %72 1.25V V7 7L REEA A L ET, (B 12~d REF3312
HAOREIT, VAT LA EEROREICEBEEET L0 ROKRFEBREZHEIVLESTILERHVET,
REF3312 O KA {14k £0.15% 1%, & H%éub%ﬂﬁﬁﬁf%é 0.15% L5 L= . ZOKREFTORRFENRY
Ty MO REE FIERE I BN Y THOMLENRHVET,
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MSP430 (B Nz Mfa 9% 3.3V VAT AOBREEIL, MO T NARTE NG THILLTELD, LFal—
LA ARDOMER AT L RN ®HY E9, REF3330 (X, 477" REF3312, ZOMOKIHEE )7 R
7Rl TSNS B E CRELE 3.0V A& ERL £, REF33xx 2V —X1&, Voyr + 200mV DRy 17
EBFEICHISLET, LA T, ANEEN 3.2V % LR TOWAIRY, REF3330 132 Eb L7 3.0V Hi &AL E
F, REF33xx 2V —2XD M A Eifiid, K 6-9 17T LT £5mA ICHEESIL TV ET S, REF3312 LK # /) A4
ToAEIN TS TY,

9.21.242ANX 7>

OPA317 AT 7 %M T8 IT, IR\ 7 'y MELE, BV A7y REERY 7, CMRR, K% E /1 T7,
OPA317 @ DC fHikIZ, THF PR AL AV NAY DMEA T Vb, L—L YV — L —L /O AT T ENEE I Za )
DT —HT —NMIFHEHIINTEY, Ziux www.ti.com 22H4 7o —RTEET, 100V O KA 72y NIT7 VAT —
IAEZDHTH 0.001% L 5D T ARRY 7 MIEEE RV 7 O EEMEBINET, L= -oT, T TICHALEX
N, ZORETDOFREDIZEAL T, IR E LB M OAEIZLAEDTT,

9.21.2.5 AREE LN =7 F

ZORXETCIE, AR BB E N +VRer/2 E721% £0.625V DANFFHRNIIN EDINCT HT2DIZ, AR —T D £5V AT 1D
/ﬂzﬁkl/mzv/7b%ﬁ?oz\%i7b>f§>biﬁ“ AT TOHITKEE L ADC AJJOREE X, BIFL —/L=<° Vrer BIEfT

THILTDAREME R H DT80, ZOHSI1E, 0.125V ~ 1.125V, F72i, 5V O AFIIH LT £0.5V #4345 5912
eré;hﬂ\i% ZnIHiz Hjjj%sz“*)/f‘?“é?_kf\ FFARNIIFIFAS 26V ITIEREI, T — A — VBT
F =N =2 — )VEEOWE RN FTREIZ/RD E T,

A 16 IR T I, 2BV D AT1% £0.5V O EBELICAT—Y 735123 N 13 2FEHLET,

R

I,
« Ry=R,=100kQ

ZOBETIEL Ry & Ry MANALE— X L 2D KIS % b B85 . Zhbhs 100kQ ISR SN TOET, L0 kEk
2RI T, AF A RERIEC L TANA L —F L A% RET DL TEET,

Ry & Ry OfEEL T 20kQ #IRINL7-855 . R DEITA 17 oJoicHE S ET,
Rs = (R )xlOkQ (17)

ZIT,
« R, =Rj=20kQ

A1- 23 VRer 12 £ LWE | Re 1 Ry EELL 2T UEZ20 A, ADC D AT ZBREN T 5D+ 372 B —F A
ERERL DD, HEENEMZ D202, 4TKQ OIS 2 S HLTWET,

9.21.26 AHZ 4 N5 Y20

MSP430 @ ADC 1%, A—/"—H% 27V 7 L —F (OSR) 256 T 1.1MHz @ SMCLK 7°6%9 4.3kHz %7 L L—
e BT DI ST ET, AME SRR A SR 35720 . AJ17 4V 2D M7 J&HE ST 1kHz _;Sz“i
EnET (1922 M), Rg 1L, B—/ R TN ZORBEM AW IOOHfET 5720 1kQ (2725 TEY, 2tk T#
PEICBE T 2 E RS E T,

1
f-3aB_a1+ = 1kHz = 55 pesey (18)

5—)—_(“
—— N
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_ 1 _
C1 = s axTkax 1kaz — 1°90nF (19)

Cq % 150nF £T R TEEEEIZLE T,

TN T (ML) 2L X—=HD Al- AJJF w7 7E TN, N7V ar T R Ema a5
WIEREBEDOA T U PREETY, 4TUF 27 o B 2RI 58, 220 1R Ty M7 BB SO ET,

f_3qB.A1_ = +ﬁ = 0.144Hz (20)
2 XX (T) X Co

ZDXHIMESEIE o b AT 2 BN T2 DI B R N RL 2B T 7V —a Tk, Al- A &R OPA317 &
EHITyT7 7L AR AT T Y C ADC A&yl BkEi X9,

9.2.1.2.7 EE)RDFLELFH

T Ry, Ry, Ra. Ry, Rs. Rg. Ry XA OH L IZEHE AL 9, RTHEORE BEE 0.2% &= J 7= HSh
TWAIEPUE 0.1% T, ZE7 7 RIEOREEIZH LT 0.1% OEFHiE#EIR L T, 60dB UL EDORFHEFRZEE (CMRR)
IEBELET,

9.21.3 7V r—< 3 ihig

9.2.1.3.1 DC Mg¢

A& DC MREDREEEFREDFHBELZNE I 9-2 L[X 9-3 [T RLET, fEESNT- £5V O A S&iH I IChT->
T2 BT AEF Ty MR IEREH T2 TIRIESNZRZEA K 9-4 ITRLET, BIESIU TV 2SR, 138pV

F7213 0.0138%FSR DifFEZRLTWETY, Bl 2 U E TRAES U2 RE RIZ, 25V OBUE A #iH T 5V F7-
1% 0.0005%FSR Dt EE/RL TWEET,

1.25 50
// 25
1.00 < 0
> N
s e < N
& 0.75 S -25
g / ‘é 50 \-\
> g -
3 050 7 S ™
5 =
© 7 £ _100 ™\
0.25 ¢} ™l
// -125 \w\
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. 6V AN TRIE E N7z DC {EERIHK B 9-3. +6V AN THE S N HhRE
40
3 30
Y20
2
>
0]
- 10
o
g
8
g 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. +6V AN TRIEE Wi hhiRE
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9.2.1.3.2 AC I8¢
HERKEL LY 7 NEIK O AC IEEEREEEK 9-5 IR LET,
9-6 TR Xz, IKE I AC CMRR MEE CHIES IV~ EIL 62dB T4,

0 0
-10
—20 20 //“ —
—~ \ & —30
3 cl /
= 40 < 40
= 3 _s0 /
-60 -60 /
-70 \V/
-80 -80
1 10 100 1K 10K 100 K 1 10 100 1K 10K 100K 1,000 K
Frequency (Hz) Frequency (Hz)
9-5. MIF TN /= AC {GiERIEK 9-6. AC CMRR DlIiE# R
9.3 BRICEAT 5#IRHIE

REF33xx 7 7IUDEE) 7 7L AR RIL, R IR Ry 7 7 MEE T3 (REF3312 #[2<), REF3312 Dfx/)s
ANBEBLEE 1.7V TF, ZRBOVT 7L AT, BIREEN A EEE 110mV _ERSTEY, AT 5mA (i)
ThHRRE THEEEMEL 3, AAMRIBIZOWTIE, MUENRHE) DK 6-4 |2, MR R ey 7 T NEEE AR D
BRE R LT 77~ LET,

REF33xx NARMEAMIZHERSN TWDHLEEIZ, IN EAHE RS- EIREE NSRBI 758, OUT B fEH T
WIEEEAY REF33xx (T S % mfRe DS &)@iﬁ‘o ZOEEN BV LU F ThiuE, REF33xx [ZHEA 52 52 813HY
A

9.4 LA 7D b
9.41 LA T PDH1L FZ1>

DFXFENCROEZRMERE 2 REL T D720 R HERZR 7V MEH (PCB) VAT U HARTA NI TLES W, ZHUZ
‘i\ FTANTD NC DS TATOWMEN IR T Ay TV 70, RERFEZALH LIZEIR LS T FO#EH 2B 2oV Th nE
SN TWET, MSP430 LaunchPad™ IZIE#HE#E ™ %=a * 7 Z & @7 PCB YA X&i@IRL £,

X 9-7 1=, REF33xx #fi [ HL7=F —& 77T ar VAT LD PCB LA T OHlZRLUET,
ERRBFIEEIIROEBY T,

o REF33xx DL EMNEMIRET D720, IN BT ASA/SAHEL TIK ESR @ 1uF ©73v7 av 5 4% OUT BV
(21X 0.AuF ~ 10uF O&FIv7 av 7 o3 e L TL7IEE0Y,

o TFRAADHARINES T VAT LNOMDT 7747 FRARET TV T LUET,

o UIUR T =M AT DN BEINT EMI /AR ZE WKL ET,

o AMBTFEREL X, ATREZRIRY T ANSARICIESELE L E T, ZOMERRICED, TFAERE (BE—_v 7R el o4 %b
IEC&EET,

o ADC ~D AT 2 LV 7 7L ABIEDO M D% — B2 g/ NRICIN 2 T JARXDE 7T v T 2RI £,

o TV ARE—EWATUTHUE R T T a sy RE— U RBRRLRNWTLIEE W, TV N F—r b7 uy RE—v
X CELETRZELRNWIDICLET, EHL THORMERGAICIE, BEAIICREITET,
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9.4.2 L1470 A

Input Signal

AIN

ouT

Microcontroller
ADC Input

O
[0)
&
REF33xx
Lol
3]
HREIE

o O
—

Via to /
GND Plane

Via to
Input Power

K9-7. LA T M
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10 TFNARABLUPRF 1AV FOYR=F

101 RFa A bFOYR-F

10.1.1 BIEE£H

o TFTXH X AL AVILALY 1.8V, 700nA, Puruxt— N L—)L V— L — L |0 X7 7 |F—&—])

o TEXHRALAYLAY [1.8V, TMHz, 90dB CMRR, Hi—&, L —/L Y —-L—/L |/Q X7 T |F —5#
—k

o FRHRALAINAY [, B 7 A2 0.2, LYV ughetsd, =87 7 |5 — % —h

o FEXHRALAYILAY [OPAX333 1.8V, v A 712/XU—_ CMOS 477 PaRU 7k L )—R |5 —H—h

10.2 RF a1 AV FPOEFBEMZERZITMD A&

R 2 A D EH IOV TOBENEZ T EDITIE ., www.tij.cojp DT /A AR 7 4 V2 % BV TS, @] 27
Uo7 U TR Db, BRINIZT X TORMFERICEAT XAV AN HHZ ITIRADZENTEET, ZHEOFEMIC
DNTE, BETSNIZRF 2 A MIE FNTWDUGETEEZ Z L7230,

103 YR—p-UY—2X

FEA A AL AL AN E2E™ PR —h e T4 —T AF. T =T BRI A DRI LR BT AL e A%
— BN D EEGHZ LN TELIGAT T, BEFORIZEZRBELIZD MB OERMEZ LTV T5Z8 T, G T
T XA R D ZENTEET,

Vo733 7o 0E, FEREICIV BUROFE IS NIH O TT, ZNOHIERTF TR A AV LAY D
BERHERR TALDTIIRL, ST LT F R A AV LAY O RRE KM LSO TIEHVER A, T TR AR
LAY DE SRS HRL TLIEE,

10.4 FF1E

LaunchPad™ and 7% A A A7)V A E2E™ are trademarks of Texas Instruments.
TRCOBEEL, TNETNOAEICFBELET,

10.5 HEQNEICEHT 3 EEEIR

ZOD IC 1%, ESD (ko THHETAREMENRHVE S, THF IR AL AV LA VT, IC ZEOPO B L E IR B A5 &

A EHERLET, ELOROBROBEOR B FIEICIEDRV A, 7 A 2B T 5B Zh b T,
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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 ©)
@ ©)
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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s PACKAGE OUTLINE

DBZ0003A \ SOT-23 - 1.12 mm max height
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4214838/F 08/2024

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

4214838/F 08/2024

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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PACKAGE OUTLINE

DCKOOO03A SOT-SC70 - 1.1 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.
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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1
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- j} ‘
2 |
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LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:18X

SOLDER MASK METAL METAL UNDER gIODIéRIIIEhTGMASK
OPENING \ SOLDER MASK‘\
T o\
|
/ |
EXPOSED METAL EXPOSED METAL X :
J l‘* 0.07 MAX J L 0.07 MIN
ARROUND ARROUND
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED)

SOLDER MASK DETAILS

4220745/F 11/2024

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

3X (0.4) j 3% (0.95) r‘ ¢
1

SYMM
|
(R0O.05) TYP Li 22)

SOLDER PASTE EXAMPLE
BASED ON 0.125 THICK STENCIL
SCALE:18X

4220745/F 11/2024

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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PACKAGE OUTLINE
RSEOOO8A UQFN - 0.6 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

PIN 1 INDEX AREAJ;

155
1.45
f
0.6
05
{ L:—'—';—{t}—;'——'fi

SEATING PLANE
0.00 J‘ _
0.00 (™ ]o.05

2X 0.25 = 6x 04
0.3
& 010 [C|A|B (0.12)
0.05 |C — 9y 045 TYP
4 0.35

s ; 0.15
‘ & 0.1 |C|A|B
4x[05] Si 0.05) |C
SYMM L 4X

0.1® [c|alB
PIN 11D e 00% c
(45°X 0.1) '

=
u
|
+—
|
I
%)
<
<
<

- |

4220323/B 03/2018

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

SYMM
(R0.05) TYP
8 ‘ 2X (0.6)
6X (0.55) ﬁ
7
4X (0.25) —
SYMM
f@+@
\ | \ 2x
4X (0.5) | \ ‘ 0.2)
= un

| |
| a |
‘ 2X (0.3) ‘

(1.35)

LAND PATTERN EXAMPLE
SCALE:30X

0.07 MAX 0.07 MIN
ALL AROUND ALL AROUND r
METAL g

- SOLDER MASK
fOPENING

I

I

|
|
SOLDER MASK }\ I

OPENING ~__7 ’l\JAI\Elgélﬁi
SOLDER MASK
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED)

SOLDER MASK DETAILS
NOT TO SCALE

4220323/B 03/2018

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

SYMM

(R0.05) TYP

6X (0.55) —<—W
!
|

1

4X (0.25) — |
|

4% (0.5)

| )

)

2X (0.6)

SOLDER PASTE EXAMPLE
BASED ON 0.1 mm THICKNESS
SCALE: 30X

4220323/B 03/2018

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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