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7.6 EAEMRE (continued)
Ta =25°CC, Vjy = 5V, REF3025 %A AFHIEICH T (Rl 72\ 1Y)

TTTTTT]

Time (hours)

7-21. REAREN : 0~1000 B

7-22. REREM : 1000~2000 F5H

= =

k<] =

E >3~ N

o o F N

N “E W ]

FL N
100 ps/div 1.0 s/div
CL=1uF 7-20. 0.1Hz~10Hz D / 1 X
7-19. 1mA~25mA D EFBELS

80 80
E 70 E 70
& &
£ 60 £ 60
(m] o
% 50 / v/\\ /f\ AN m-\\ // /\JV % 50
S 40 \ \ N S 40 A
5 5
g 30 \V =N g2 30
o) o)
=} >
© Ke) z \
2 10 2 10 |== T
< <

0 0
0 100 200 300 400 500 600 700 800 900 1000 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000

Time (hours)

80
70
60
50
40
30
20

10

Absolute Output Voltage Drift (ppm)

0

A

A

A A
v

|

A

0

A
/,.\A" A “V\\ A

y

“\

200 400 600 800 1000 1200 1400 1600 1800 2000

Time (hours)

7-23. REARTEME : 0~2000 B:AT

10

Submit Document Feedback

Copyright © 2022 Texas Instruments Incorporated

Product Folder Links: REF3012 REF3020 REF3025 REF3030 REF3033 REF3040


https://www.ti.com/product/ja-jp/ref3012?qgpn=ref3012
https://www.ti.com/product/ja-jp/ref3020?qgpn=ref3020
https://www.ti.com/product/ja-jp/ref3025?qgpn=ref3025
https://www.ti.com/product/ja-jp/ref3030?qgpn=ref3030
https://www.ti.com/product/ja-jp/ref3033?qgpn=ref3033
https://www.ti.com/product/ja-jp/ref3040?qgpn=ref3040
https://www.tij.co.jp/jp/lit/pdf/JAJSES6
https://www.tij.co.jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSES6I&partnum=REF3012
https://www.ti.com/product/ja-jp/ref3012?qgpn=ref3012
https://www.ti.com/product/ja-jp/ref3020?qgpn=ref3020
https://www.ti.com/product/ja-jp/ref3025?qgpn=ref3025
https://www.ti.com/product/ja-jp/ref3030?qgpn=ref3030
https://www.ti.com/product/ja-jp/ref3033?qgpn=ref3033
https://www.ti.com/product/ja-jp/ref3040?qgpn=ref3040

i3 TEXAS

INSTRUMENTS REF3012, REF3020, REF3025, REF3030, REF3033, REF3040
www.tij.co.jp JAJSESG6! — MARCH 2002 — REVISED JULY 2022
8 Ff4HsiEA
8.1 =

REF30xx i, B4, CMOS, EfEE NV Ry T EEV 7 7L ATT, ZOT NAADIEARNaY 273 8.2 12
RLET, %7//257 Q) BIO QulE. Q) DBEIREE 7 Qp DEBEIMEE IVEIIRBL910 u/\47xéﬂi"9’— 2 O~
— R TIvXBEIED7E (Vbey — Vbey) (X, IEOREREAZFD ., it Ry Offium TS Ed, ZoELET, AD
7 aFFD Qy DRN—A IV ELITMNESN, BEE LRESEET, TORE, HAOBTFITFEFERBREITKGFLE
Hh, X 7-3 1T I, NURF vy T EEOERIL, Qy DRN—R Iy X EEDOIRERE DO TR TH
HZEDFIKTT,

82HWETNYIHE

% +

+ + Ry
Vbe, Vbe,
Q Q,
Copyright © 2016, Texas Instruments Incorporated

8.3 RO
8.3.1 BRERE

REF30xx 77DV 7 7L AL, IEFIIEW Ry 7T UNEEZ R ELTCWVET, /N ERELEHN 1.8V O
REF3012 %, REF30xx 1L, EAMDIRETIZHEELEEZDTH 1mV _LEIZEFR CEIERRE T, AATNIKIEIC
DNTIE, P D= B2 oy 7 T U NEE AR EDBRE RLET,

REF30xx IHMEF IEERAZE R L TR, IBELEFEOWT O] ﬂbf%#% CELTWET, IR ToEHE
R ERLIL 42uA T, IBRERA A TORKEFIEER IO T 59uA TF, F/2, X 8-1 1389 12, FFrIEER O
AL, BT EIRE L 2R T 2.5uA KT,

BIRELEVNHEOL~)LE FEHE, REF30xx [ZB:INAEEDE (L BRIV REREIREF XA EBHVE
T B ERV Ty DR EE T A= APMEWEREFEH T, ZOREE R L TEET,

425
42.0 /

d

1 15 2 25 3 35 4 45 5 55 6
Vin (V)

X 8-1. BRERL ERELE L DB

Copyright © 2022 Texas Instruments Incorporated Submit Document Feedback 11

Product Folder Links: REF3012 REF3020 REF3025 REF3030 REF3033 REF3040


https://www.tij.co.jp
https://www.ti.com/product/ja-jp/ref3012?qgpn=ref3012
https://www.ti.com/product/ja-jp/ref3020?qgpn=ref3020
https://www.ti.com/product/ja-jp/ref3025?qgpn=ref3025
https://www.ti.com/product/ja-jp/ref3030?qgpn=ref3030
https://www.ti.com/product/ja-jp/ref3033?qgpn=ref3033
https://www.ti.com/product/ja-jp/ref3040?qgpn=ref3040
https://www.tij.co.jp/jp/lit/pdf/JAJSES6
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSES6I&partnum=REF3012
https://www.ti.com/product/ja-jp/ref3012?qgpn=ref3012
https://www.ti.com/product/ja-jp/ref3020?qgpn=ref3020
https://www.ti.com/product/ja-jp/ref3025?qgpn=ref3025
https://www.ti.com/product/ja-jp/ref3030?qgpn=ref3030
https://www.ti.com/product/ja-jp/ref3033?qgpn=ref3033
https://www.ti.com/product/ja-jp/ref3040?qgpn=ref3040

13 TEXAS

REF3012, REF3020, REF3025, REF3030, REF3033, REF3040 INSTRUMENTS
JAJSES6| — MARCH 2002 — REVISED JULY 2022 www.tij.co.jp
832#ICLkBERFULR

REF30xx DFEAT UL AL, T3 A0 25°CTEIEL  HRESHLBERPEZ Y (2L LT, 25°CICR 7L E D)
BEOE(LEL TERSNET, ZHITA 1 TRENET,

abs|Vere ~ Vpost

Vom

VhysT = ( j' 10° (ppm)

(1)

ZZT

* Vyyst = stREINIZEAT VX

s Vpre = 25°COTVIRES A7V CTHIESNT=H ) EIE

* VposT = 7 /3 AN 25°CTEIEL , -40°C~+125°COfRES NI E A7 LT, 25°CTOEEICE 72L&
HEshi-HEE

833 BERVZ b

REF30xx 1%, fzed T/ISWRUZMNAZEA/RLET, RUZMNEAZER, BEZA I T oM B EOE(LEL TERINE
9, REF30xx (%, Ry 7 A S KORV 7 MAIEZE AL T, 0°C~70°COHiPH CHEHERY 7 MRk 20ppm ZFEHL£4, =
HUIZL DT TV r—a CHEMESND BRI T3, EEMIREFPHD -40°C~+125°CTiX, REF30xx 7
VORIV 7 NIFEHESE 50ppm ETHEIL £,

8.3.4 / A4 X5tk

REF30xx %, 0.1Hz~10Hz &% 50uVpp KD /A XA LET (1K 7-20 Z8), REF30xx 0 /A X 75T
1T WA BEBIOBERELELIC ERLET. A /AR L_AR YT B0, SBIOT A VA 7 %l 45
ZEHTEET N, HIALE—F A>T AC HEREME F LW LA MERR L TEE WY,

8.3.5 RiRTEM

FEWIREMLIL, REEEO M EEOHNA FI3BE IO A BEWLET, RHIZEMEMR OO
ONDHIINT, 2O BT ORI fE S T LET, REF30xx OFEAERY 7 MEIT, 0 BEf 5 1000 K T
24ppm, 1000 FEf25 2000 B EC 15ppm T3, 2O 37A—41%, 2000 KO, 30 == —E DM FE Tl
ETHZEC I TR RS N E T,

8360—K-:LFalb—ay

PR -UFal—raid, AMEROZIICEDHAEEDOZLEL TERSNE T, REF30xx OR—R L Fal—
Tarit, M 82 ITRTED I, TA—RBU A A E AL CIELET, e ORI ESILTND 7 +
R TA LR AT ALY | BEARIHTE N — RO B MEIR S L, REF30xx D AN 45 —R- L ¥ 2l
—ar DOIEMEREMNAIREIZ 2D E T, 0—R L X2l —a OWEN NIRRT TV r—a Tlid, 74 —R T
LR TAUEAE L TTES N,

Output Pin
Contact and
Trace Resistance
+
Vour
f
Sense Line
: Force Line
Load
Meter

J: -

Copyright © 2016, Texas Instruments Incorporated

8-2. REF30xx QIEMAO—K - L¥alb—> 3>

12 Submit Document Feedback Copyright © 2022 Texas Instruments Incorporated

Product Folder Links: REF3012 REF3020 REF3025 REF3030 REF3033 REF3040


https://www.ti.com/product/ja-jp/ref3012?qgpn=ref3012
https://www.ti.com/product/ja-jp/ref3020?qgpn=ref3020
https://www.ti.com/product/ja-jp/ref3025?qgpn=ref3025
https://www.ti.com/product/ja-jp/ref3030?qgpn=ref3030
https://www.ti.com/product/ja-jp/ref3033?qgpn=ref3033
https://www.ti.com/product/ja-jp/ref3040?qgpn=ref3040
https://www.tij.co.jp/jp/lit/pdf/JAJSES6
https://www.tij.co.jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSES6I&partnum=REF3012
https://www.ti.com/product/ja-jp/ref3012?qgpn=ref3012
https://www.ti.com/product/ja-jp/ref3020?qgpn=ref3020
https://www.ti.com/product/ja-jp/ref3025?qgpn=ref3025
https://www.ti.com/product/ja-jp/ref3030?qgpn=ref3030
https://www.ti.com/product/ja-jp/ref3033?qgpn=ref3033
https://www.ti.com/product/ja-jp/ref3040?qgpn=ref3040

i3 TEXAS

INSTRUMENTS REF3012, REF3020, REF3025, REF3030, REF3033, REF3040
www.tij.co.jp JAJSES6I — MARCH 2002 — REVISED JULY 2022

8.4 TNA ADWEETE— K

8418EMY 77 LV RERE

EEMBLOEEMNM) 7 7L AEE AN B LT AT 7V r— a2 Tk, OPA703 & REF30xx Z{H AL C +5V EFH
BT a7 VEROV 7 7L REE G TEET, ¥ 8-3 Tik. REF3025 # i L T +2.5V O&EIRI 7 7L A EE 4

HAEL T EJ, OPA703 134 7 B MEIEDNMESRY 7R/ hEW = REF30xx OERRV 7 MEREZM5EL . 43 E | EIR
TV —ar At OB E YV a—a B FEELET,

+5V
e}

REF3025

O +25V
%10 kQ
10 kQ

VW

+B5V

OPA703 ——O 25V

i - -5V

Copyright © 2016, Texas Instruments Incorporated

K 8-3. REF3025 & OPA703 ##lA#abH THEME L WMEEBLIY 77 L RBEEE 4R

Copyright © 2022 Texas Instruments Incorporated Submit Document Feedback 13

Product Folder Links: REF3012 REF3020 REF3025 REF3030 REF3033 REF3040


https://www.ti.com/product/ja-jp/opa703
https://www.tij.co.jp
https://www.ti.com/product/ja-jp/ref3012?qgpn=ref3012
https://www.ti.com/product/ja-jp/ref3020?qgpn=ref3020
https://www.ti.com/product/ja-jp/ref3025?qgpn=ref3025
https://www.ti.com/product/ja-jp/ref3030?qgpn=ref3030
https://www.ti.com/product/ja-jp/ref3033?qgpn=ref3033
https://www.ti.com/product/ja-jp/ref3040?qgpn=ref3040
https://www.tij.co.jp/jp/lit/pdf/JAJSES6
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSES6I&partnum=REF3012
https://www.ti.com/product/ja-jp/ref3012?qgpn=ref3012
https://www.ti.com/product/ja-jp/ref3020?qgpn=ref3020
https://www.ti.com/product/ja-jp/ref3025?qgpn=ref3025
https://www.ti.com/product/ja-jp/ref3030?qgpn=ref3030
https://www.ti.com/product/ja-jp/ref3033?qgpn=ref3033
https://www.ti.com/product/ja-jp/ref3040?qgpn=ref3040

13 TEXAS

REF3012, REF3020, REF3025, REF3030, REF3033, REF3040 INSTRUMENTS
JAJSES6| — MARCH 2002 — REVISED JULY 2022 www.tij.co.jp
8.42 F—H Nk

DA T —ANEL AT NT, DB E 2T 27D IR ELI-EBIE) 7 7L A% 03 L F9, REF30xx
TrINE BEME IFEAE DA ruaL ta—FR0F —H e a N—H | ZHE LT IEWVEE AR LTV ET,
8-4 BLN X 8-512, 2 DDIEARM 2T —HINEL AT L2E R~ LET,

33V REF3033 —OV+
GND
5Q
1‘“ 1 uF to
T 1opF
VS
VREF VCC +
f— —_— 1uFto 10 pF
T 0.1 WF ADS7822 T
Viy O———— +In cs Microcontroller
—In Dour
GND DCLOCK

1

Copyright © 2016, Texas Instruments Incorporated

8-4. BEXMGET —SIEV AT A 1

2.5-V Supply
@)
50
25V |
- l+ 1 yF to 10 uF
T pFto 10y
Vin —
1.25V _ Vg
REF3012 Vg _L Vi&er Vee
0.1 uF * 1 UF 10 10 pF
: ADS8324 uF to 10 p
GND — I
0Vto1.25V O—— +In cs Microcontroller
=In Dour
f GND  DCLOCK
Copyright © 2016, Texas Instruments Incorporated
i~ — -~ —
B 8-5. BARIET—SINES XA T A 2
14 Submit Document Feedback Copyright © 2022 Texas Instruments Incorporated

Product Folder Links: REF3012 REF3020 REF3025 REF3030 REF3033 REF3040


https://www.ti.com/product/ja-jp/ref3012?qgpn=ref3012
https://www.ti.com/product/ja-jp/ref3020?qgpn=ref3020
https://www.ti.com/product/ja-jp/ref3025?qgpn=ref3025
https://www.ti.com/product/ja-jp/ref3030?qgpn=ref3030
https://www.ti.com/product/ja-jp/ref3033?qgpn=ref3033
https://www.ti.com/product/ja-jp/ref3040?qgpn=ref3040
https://www.tij.co.jp/jp/lit/pdf/JAJSES6
https://www.tij.co.jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSES6I&partnum=REF3012
https://www.ti.com/product/ja-jp/ref3012?qgpn=ref3012
https://www.ti.com/product/ja-jp/ref3020?qgpn=ref3020
https://www.ti.com/product/ja-jp/ref3025?qgpn=ref3025
https://www.ti.com/product/ja-jp/ref3030?qgpn=ref3030
https://www.ti.com/product/ja-jp/ref3033?qgpn=ref3033
https://www.ti.com/product/ja-jp/ref3040?qgpn=ref3040

i3 TEXAS

INSTRUMENTS REF3012, REF3020, REF3025, REF3030, REF3033, REF3040
www.tij.co.jp JAJSES6I — MARCH 2002 — REVISED JULY 2022

97 TV — g RE

pac
LT OT 7V r—saAGmiE, Tl O-EAARICE FN26 0 TIERL, TI TR OIEEMMEEITwerts

BRAFNZUER A, 2 O BT O EMEIC OV TIE, BREBEOEETHIEBIL T 22K i
R0FET, BERIIBH ORFEEEZHRIEL T ANTHIET, VAT LAOKREL HER T HOVLERHVET,

9.1 77V —< a3 Bl

HWEEETIL, REF30xx [ZH oy Fodz2nEmLEd A, BEMEARPERSN TOLEA ., S E ST
(ESR) D/h&aWay Frh b RERF v U F AT HEXITFHCER L WRESW AR IEE T SA AT, Z
DZLIHRICEE N2 . REF3012 TiX 10pF LLF oK ESR ﬂew\/&/x%@iﬂﬂ LCLIZEN, K 9-1 1,
REF30xx OEYEIZ LB/ FEHE B2 R L CWNET, IR ASA /SR a7 T, W2 0.47uF ZHEEL £9,

0.47 pF
I REF30xx E’_AL

Vo 2] -

Copyright © 2016, Texas Instruments Incorporated

B 9-1. REF30xx DEM{EIC VB EENIERS

9.2 R&EXMIETF TV -3y

92 I MEHBESI DV T 7LV A [ ar T a=yFRliEE RmLET, 2O (X, MSP430 WEiD ADC <fthd
P OH—EJR ADC 728 B—FBROIKEEES) 16 ©vh-T 27~ ADC Dbl A #HIN T, /AR —F
ANBIEEWEBIONL V7R ET, BREOY 7 7L U ARIEEHEHL T, A H5OL~L-v 7~ ADC V77
LU ABEOHAS, IREEE ) 7 e/ BB HORE L ERELEDEMREITWET, KIHEE S TErRY 7 oA~
T EEEAEAL T ATMEFEHERILL L7 L ET,

33y _REF3030 3,y

125V
AT

MSP430F2013
Launchpad

33V
J12A1+ L
Vin L N+ sD_16
HY I JHIAIN . B ZAAPC
-k
>
v

30v _REF3012 o5y

IN OUT J1.5/VRer

Re 0.625 V
47 kQ

25
&
R
!

I

Ce

47 kQ a7 uF

Copyright ©2016, Texas Instruments Incorporate

X 9-2. {E;HEEH ADC MIJDIEHBEHY 77 VR INAR—SBEIAVT 1+ a=rJ/EK

Copyright © 2022 Texas Instruments Incorporated Submit Document Feedback 15

Product Folder Links: REF3012 REF3020 REF3025 REF3030 REF3033 REF3040


http://www.ti.com/lsds/ti/microcontrollers_16-bit_32-bit/msp/overview.page?keyMatch=MSP430
https://www.tij.co.jp
https://www.ti.com/product/ja-jp/ref3012?qgpn=ref3012
https://www.ti.com/product/ja-jp/ref3020?qgpn=ref3020
https://www.ti.com/product/ja-jp/ref3025?qgpn=ref3025
https://www.ti.com/product/ja-jp/ref3030?qgpn=ref3030
https://www.ti.com/product/ja-jp/ref3033?qgpn=ref3033
https://www.ti.com/product/ja-jp/ref3040?qgpn=ref3040
https://www.tij.co.jp/jp/lit/pdf/JAJSES6
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSES6I&partnum=REF3012
https://www.ti.com/product/ja-jp/ref3012?qgpn=ref3012
https://www.ti.com/product/ja-jp/ref3020?qgpn=ref3020
https://www.ti.com/product/ja-jp/ref3025?qgpn=ref3025
https://www.ti.com/product/ja-jp/ref3030?qgpn=ref3030
https://www.ti.com/product/ja-jp/ref3033?qgpn=ref3033
https://www.ti.com/product/ja-jp/ref3040?qgpn=ref3040

i3 TEXAS

REF3012, REF3020, REF3025, REF3030, REF3033, REF3040 INSTRUMENTS
JAJSES6| — MARCH 2002 — REVISED JULY 2022 www.tij.co.jp
9.2.1 BRETEH

- EJREE:3.3V

s IRAJJEIE: 6V

o BIEAJEL 5V
+ ADC HHEFE/T::1.25V

DFREFD BEEIX, 25V OANAFR—TF AL % ., 1.25V OFEMEFREL (Vrer) & VRep/2 DA B LHH 2 £ EE
ADC IZEDEHUTHE LT RIS EMECEE 3528 T, ZORIKIT, WEEREBICH L TS IRETELIOIT, D
72 LD #68V DIRW A HFHIZ 72 o CL YEREZR NI THRE T 2L B HV T,

9.2.2 /R ERETFIR

9-2 |2, MSP430 ®» ADC Afjt5e e AN1ar T o a=y s R4, ZORGF OISR KX 2 RLET, 20
ADC [IAR—ZHE A ITHERR SV TR, Sk B HifsE 513 ADC O TE A1 B AT OEF O 28 B TF,
GND Z LT B A R—F ANE Bid. 153 VREF/2 12347 A&, 78 &£ ADC D+VREF/2 O A il
WIZ72 BN AT Ik o T _A Y 7 R B L OEESNALERHYET,

92377V —< 3 ihig

1.25 % -0.0001
1 / -0.00015
= vd = \\
S 0.75 g -0.0002
s / 8 N
s e s ™~
5 05 5 -0.00025
Qo . = \
S w "\.—\
© - -0.0003 AN
0.25 / :

v -0.00035
06543210123456 ‘S5 48240 1 23 456
- T Input Voltage (V) coo

Input Voltage (V) oot

K1 9-3. OPA317 DA EE & A HERE & DG X 9-4. OPA317 DN BERE L ANBEL DBAR

150

100

™

50

Output Code Error (# of codes)
|
o)
o

™~

-6 5 4 3 2 -1 0 1 2 3 4 5 6
Input Voltage (V) 003

9-5. tHh 01— RERE L EEEE L DOBR

16 Submit Document Feedback Copyright © 2022 Texas Instruments Incorporated
Product Folder Links: REF3012 REF3020 REF3025 REF3030 REF3033 REF3040


https://www.ti.com/product/ja-jp/ref3012?qgpn=ref3012
https://www.ti.com/product/ja-jp/ref3020?qgpn=ref3020
https://www.ti.com/product/ja-jp/ref3025?qgpn=ref3025
https://www.ti.com/product/ja-jp/ref3030?qgpn=ref3030
https://www.ti.com/product/ja-jp/ref3033?qgpn=ref3033
https://www.ti.com/product/ja-jp/ref3040?qgpn=ref3040
https://www.tij.co.jp/jp/lit/pdf/JAJSES6
https://www.tij.co.jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSES6I&partnum=REF3012
https://www.ti.com/product/ja-jp/ref3012?qgpn=ref3012
https://www.ti.com/product/ja-jp/ref3020?qgpn=ref3020
https://www.ti.com/product/ja-jp/ref3025?qgpn=ref3025
https://www.ti.com/product/ja-jp/ref3030?qgpn=ref3030
https://www.ti.com/product/ja-jp/ref3033?qgpn=ref3033
https://www.ti.com/product/ja-jp/ref3040?qgpn=ref3040

www.tij.co.jp

I

TExXAS

INSTRUMENTS REF3012, REF3020, REF3025, REF3030, REF3033, REF3040

JAJSES6I — MARCH 2002 — REVISED JULY 2022

10 ERICES I S#HREIE

REF30xx 77V DV 7 7L AX, IEF BN Ry 7 T U NEEEZFFRELTWET, ZRHLDOY 7 7L AL, &
ZH 30 50mV _ERIZEIRCEECEET, AAMKEDI 7 7L U AZHONWTIE, HZfIDO_X—T 07 avk (K 3-1)
2 BEER e ey 7T U NEE AR EDOBIRERLET, BIRAANR 3T T 04TPF JVREWVEOEEHL
E3 IR

MbA479 b

MA VAT DAL RSA Y
11-1 12, REF30xx Zff L7277V hEN (PCB) LA TV hOFIZ R L £, EARMBFEIIROEBYTT,

& ESR. 0.1uF D& F3Iv 7« A3 a7 %% REF30xx D V) (Hpi L £

FRAADHFR ST, VAT DNOMD T I T 4T T IRA 2% T o TV T LUET,

IR T TR T —BFHTHE, D30, BT (EMI) JAXDOE 7T > 7 ORI N LB ET,
AT AL IE, FTREZRERD 7 NSARITEELE L £ 77, ZORERRICED, AR (B—v o2 R l) O3 A%

1ETEFES,
INA BEONADC ~DNRAT 2t L) 7 7L ZABE DO EZ— B2/ NBICHIZ T, JAXDE Y 7T v 7T 5K
L ET,

T UGN = LWATUTUERIR T 0« 2= B LR TIZE, TV G = b7 a3 5 —
AEITELRETRZAZLRNIIICLET, EOLTHRERL AT, BEAICRESEET,

120479 MMl

To ADC i ouT IN i To Input Power Supply
c c
| REF30xx |[_|

GND|
o

Via to Ground Plane

111. 147D I

Copyright © 2022 Texas Instruments Incorporated Submit Document Feedback

Product Folder Links: REF3012 REF3020 REF3025 REF3030 REF3033 REF3040

17


https://www.tij.co.jp
https://www.ti.com/product/ja-jp/ref3012?qgpn=ref3012
https://www.ti.com/product/ja-jp/ref3020?qgpn=ref3020
https://www.ti.com/product/ja-jp/ref3025?qgpn=ref3025
https://www.ti.com/product/ja-jp/ref3030?qgpn=ref3030
https://www.ti.com/product/ja-jp/ref3033?qgpn=ref3033
https://www.ti.com/product/ja-jp/ref3040?qgpn=ref3040
https://www.tij.co.jp/jp/lit/pdf/JAJSES6
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSES6I&partnum=REF3012
https://www.ti.com/product/ja-jp/ref3012?qgpn=ref3012
https://www.ti.com/product/ja-jp/ref3020?qgpn=ref3020
https://www.ti.com/product/ja-jp/ref3025?qgpn=ref3025
https://www.ti.com/product/ja-jp/ref3030?qgpn=ref3030
https://www.ti.com/product/ja-jp/ref3033?qgpn=ref3033
https://www.ti.com/product/ja-jp/ref3040?qgpn=ref3040

i3 TEXAS
INSTRUMENTS

www.tij.co.jp

REF3012, REF3020, REF3025, REF3030, REF3033, REF3040
JAJSES6I — MARCH 2002 — REVISED JULY 2022

12 TFNARABLUVRF 2 AV DY R—-F

121 RFa A2V bOYR—-F

12.1.1 BEEE

[CMOS L —/L+—-L—L |/0 47> 7] (SBOS180)

TREF29xx 100ppm/°C, 50uA, 3 £2-SOT-23 & CMOS /1 SBVS033)

12.2 B§&EU >0

KA1 7A 7T 7RV DO—FaRLES, ATIAVNIL, HER, ¥R — L Oaia=7 - VV—RA ¥
—/1/&/71\‘717\ BIOF TN ELEIBTEANDI AT T 72BN G ENET,

#z121. BGEY 4

Ut TaFIN T AN FINETHEA BATER: V= EVTN 2T | PR—beaza=T g
REF3012 ZboEIVvY ZboEIVvY ZboEIUYY ZboEIUy Y &IV
REF3020 bRV ZBbEIU T ZBEbEIUy s ZHEbEIYyT bRV
REF3025 bRV S DN ZboE Iy NSy AP &)y
REF3030 Zboh Vv LY P ZboE Iy ZboE Iy Zboh Vv
REF3033 Zbohk Vv ZboEIVvY &I Zboh Vv ZbbE Vv
REF3040 ZboEIVvY ZHbaIUvT ZbbaIUvI ZHbEIVys ZboEIVvy

12.3 Receiving Notification of Documentation Updates

To receive notification of documentation updates, navigate to the device product folder on ti.com. Click on
Subscribe to updates to register and receive a weekly digest of any product information that has changed. For
change details, review the revision history included in any revised document.
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12.5 BiE

TI E2E™ is a trademark of Texas Instruments.
TRCOMEEIL, TNENOFEE IRBLET,
12.6 Electrostatic Discharge Caution

This integrated circuit can be damaged by ESD. Texas Instruments recommends that all integrated circuits be handled
‘ with appropriate precautions. Failure to observe proper handling and installation procedures can cause damage.

Aiad\

ESD damage can range from subtle performance degradation to complete device failure. Precision integrated circuits may
be more susceptible to damage because very small parametric changes could cause the device not to meet its published
specifications.

12.7 Glossary

Tl Glossary This glossary lists and explains terms, acronyms, and definitions.
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PACKAGING INFORMATION

Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ Ball material ® (415)
(6)

REF3012AIDBZR ACTIVE SOT-23 DBz 3 3000 RoOHS & Green NIPDAUAG Level-1-260C-UNLIM -40 to 125 R30A
REF3012AIDBZT ACTIVE SOT-23 DBz 3 250 ROHS & Green NIPDAUAG Level-1-260C-UNLIM -40to 125 R30A
REF3020AIDBZR ACTIVE SOT-23 DBz 3 3000 ROHS & Green NIPDAUAG Level-1-260C-UNLIM -40 to 125 R30B
REF3020AIDBZT ACTIVE SOT-23 DBZ 3 250 ROHS & Green NIPDAUAG Level-1-260C-UNLIM -40 to 125 R30B
REF3025AIDBZR ACTIVE SOT-23 DBz 3 3000 ROHS & Green NIPDAUAG Level-1-260C-UNLIM -40 to 125 R30C
REF3025AIDBZT ACTIVE SOT-23 DBZ 3 250 ROHS & Green NIPDAUAG Level-1-260C-UNLIM -40 to 125 R30C
REF3030AIDBZR ACTIVE SOT-23 DBz 3 3000 ROHS & Green NIPDAUAG Level-1-260C-UNLIM -40to 125 R30F
REF3030AIDBZT ACTIVE SOT-23 DBz 3 250 ROHS & Green NIPDAUAG Level-1-260C-UNLIM -40 to 125 R30F
REF3033AIDBZR ACTIVE SOT-23 DBZ 3 3000 ROHS & Green NIPDAUAG Level-1-260C-UNLIM -40to 125 R30D
REF3033AIDBZT ACTIVE SOT-23 DBz 3 250 ROHS & Green NIPDAUAG Level-1-260C-UNLIM -40 to 125 R30D
REF3040AIDBZR ACTIVE SOT-23 DBZ 3 3000 ROHS & Green NIPDAUAG Level-1-260C-UNLIM -40 to 125 R30E
REF3040AIDBZT ACTIVE SOT-23 DBz 3 250 ROHS & Green NIPDAUAG Level-1-260C-UNLIM -40 to 125 R30E

® The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.

NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in a new design.
PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.

@ RoHS: Tl defines "RoHS" to mean semiconductor products that are compliant with the current EU RoHS requirements for all 10 RoHS substances, including the requirement that RoHS substance
do not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, "RoHS" products are suitable for use in specified lead-free processes. Tl may
reference these types of products as "Pb-Free".

RoHS Exempt: Tl defines "RoHS Exempt" to mean products that contain lead but are compliant with EU RoHS pursuant to a specific EU RoHS exemption.

Green: Tl defines "Green" to mean the content of Chlorine (Cl) and Bromine (Br) based flame retardants meet JS709B low halogen requirements of <=1000ppm threshold. Antimony trioxide based
flame retardants must also meet the <=1000ppm threshold requirement.
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® MSL, Peak Temp. - The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.
@ There may be additional marking, which relates to the logo, the lot trace code information, or the environmental category on the device.

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

© Lead finish/Ball material - Orderable Devices 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.

Important Information and Disclaimer: The information provided on this page represents Tl'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. Tl 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 TI 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 REF3033 :

o Automotive : REF3033-Q1

NOTE: Qualified Version Definitions:

o Automotive - Q100 devices qualified for high-reliability automotive applications targeting zero defects

Addendum-Page 2


http://focus.ti.com/docs/prod/folders/print/ref3033-q1.html

PACKAGE MATERIALS INFORMATION

I} TEXAS
INSTRUMENTS
www.ti.com 9-Aug-2022
TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
A |<— KO 4 P1—p|
ole & olo & 0 o T
& © o|( o 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 0O 0 Sprocket Holes
| |
T T
ti @) | @ )
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)
REF3012AIDBZR SOT-23 DBz 3 3000 179.0 8.4 3.15 | 295 | 1.22 4.0 8.0 Q3
REF3012AIDBZT SOT-23 DBZ 3 250 179.0 8.4 315 | 295 | 1.22 | 4.0 8.0 Q3
REF3020AIDBZR SOT-23 DBz 3 3000 179.0 8.4 3.15 | 295 | 1.22 4.0 8.0 Q3
REF3020AIDBZT SOT-23 DBz 3 250 179.0 8.4 3.15 | 295 | 1.22 4.0 8.0 Q3
REF3025AIDBZR SOT-23 DBz 3 3000 180.0 8.4 3.15 | 295 | 1.22 4.0 8.0 Q3
REF3025AIDBZT SOT-23 DBZ 3 250 179.0 8.4 315 | 295 | 1.22 | 4.0 8.0 Q3
REF3030AIDBZR SOT-23 DBz 3 3000 179.0 8.4 3.15 | 295 | 1.22 4.0 8.0 Q3
REF3030AIDBZT SOT-23 DBz 3 250 179.0 8.4 3.15 | 295 | 1.22 4.0 8.0 Q3
REF3033AIDBZR SOT-23 DBz 3 3000 179.0 8.4 3.15 | 295 | 1.22 4.0 8.0 Q3
REF3033AIDBZT SOT-23 DBZ 3 250 179.0 8.4 315 | 295 | 1.22 | 4.0 8.0 Q3
REF3040AIDBZR SOT-23 DBz 3 3000 179.0 8.4 3.15 | 295 | 1.22 4.0 8.0 Q3
REF3040AIDBZT SOT-23 DBz 3 250 179.0 8.4 3.15 | 295 | 1.22 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)
REF3012AIDBZR SOT-23 DBz 3 3000 200.0 183.0 25.0
REF3012AIDBZT SOT-23 DBZ 3 250 200.0 183.0 25.0
REF3020AIDBZR SOT-23 DBZ 3 3000 200.0 183.0 25.0
REF3020AIDBZT SOT-23 DBz 3 250 200.0 183.0 25.0
REF3025AIDBZR SOT-23 DBz 3 3000 200.0 183.0 25.0
REF3025AIDBZT SOT-23 DBZ 3 250 200.0 183.0 25.0
REF3030AIDBZR SOT-23 DBz 3 3000 200.0 183.0 25.0
REF3030AIDBZT SOT-23 DBz 3 250 200.0 183.0 25.0
REF3033AIDBZR SOT-23 DBz 3 3000 200.0 183.0 25.0
REF3033AIDBZT SOT-23 DBZ 3 250 200.0 183.0 25.0
REF3040AIDBZR SOT-23 DBZ 3 3000 200.0 183.0 25.0
REF3040AIDBZT SOT-23 DBz 3 250 200.0 183.0 25.0
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PACKAGE OUTLINE

DBZ0003A \ SOT-23 - 1.12 mm max height
SMALL OUTLINE TRANSISTOR
—= 1.12 MAX =
—~ {2 ]oa[c]
PIN 1— .
INDEX AREA /—\}-
R I
‘._
0 95| (0. 125) ‘
3.04 :
2.80 ‘
(0.15) j ‘
NOTE 4 :
|
5 \
ax 02 — |
0.3 4 0. 10
[ & |o2®@[c[A[B] =~ (0.95) 001"
GAGE PLANE 0.20

#

08TYP

E] J 008 7P

0.6
02 YP SEATING PLANE

4214838/D 03/2023

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. Reference JEDEC registration TO-236, except minimum foot length.
4. Support pin may differ or may not be present.
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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/D 03/2023

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
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/D 03/2023

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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