TEXAS REF5010, REF5020, REF5025, REF5030, REF5040, REF5045, REF5050

INSTRUMENTS

JAJSIL3L — JUNE 2007 — REVISED OCTOBER 2024

REF50xx

B/ A4X, BIERUZ k. BEWOV SBREOEBEYZ7L X

15K

IR ERY 7k (B KAH):

— JRIEZ L —FR:2.5ppm/°C

- @71 —K:3ppm/°C

— FEHES L —NR:8ppm/°C

FIFEIE (B K AE):

— YL —K:0.025%

- EZ1—F:0.05%

— EHESL—F:0.1%

K/ARX:

- Tfi%ﬁﬁ“I/~F‘:0.5prpN
BT R W& E M

— A0 1000 FEfE#£IZ 22ppm (SOIC-8)
- PO 1000 FEfE %12 50ppm (VSSOP-8)
JVN N ) B PR LRI

— JEIEZL—R:42V

- &/ EHETL—R:18V

K&E7e )8 - £10mA

IREHPH . -40°C~125°C

277V —=3>

FHBET =2 T ar < AT I
PR

P 3 7 e A

IR B

FEABLO RERN S AIH
ERELLOT =V REHA

Input Signal, o
0OVto4V

3 =

REF50xx (X, X /A X AKRYZ N, FEF @R E OB
Ty ADT 7IVTY, INHDI 7 7L AEEIL, &~
VO EREY — AEROM T IR TE, BT B
OB — a2z TOET,

ME OFKFFIEICEY ENIRERY 7N (2.5ppm/°C)
LEFEEE (0.025%) = REBLL CWET, TNHOREEE L
REF50xx 7 7IVX@REE DT —4 T4V vay VAT
LTOM I H#ETY, REF50 773V, ¥EiEZ L —F
(REF50xxEl), & 2L —F (REF50xx|), 1% #: 7L — ]
(REF50xxAl) D& B 24 CnET, 2771
AEJTIL, 8 B D SOIC B8ELWN VSSOP Ny /r—T
HEFE A, -40°C~125°CCTEMED IR ESILCUVET,

REF50xxEI 1%, 280pA LIEFITIRVY IQ T 42V DJEV
VRFE A & R — PO, ARG AR
lz\t&’)\ NoyFUEFITT 4— LR ODaa ICEEER X

F9, ZTE EIR IC ﬁiiﬁjzliﬁbf:%é\cz%?/wx%
HRELET,
T ks
s Pyr—y (1) BEFAX (BFF)P
REF50xxI., SOIC (8) 4.90mm x 3.91mm
REF50xxAl VSSOP (8) 3.00mm x 3.00mm
REF50xxEI SOIC (8) 4.90mm % 3.91mm
() R R TOAYr— DTN T, F s —hOEKR

I HIESCIHRE BIRLTREEL,
@) Ao—T AR (BE x ) EATMETHY, % D841
SHEENET,

ADS8326
REF GND

REF5040

Vin Vour
Caypass

22 uF
GND

Copyright © 2016, Texas Instruments Incorporated

A5t ] 245 B

2 ZOVY—ADTED S FHITHFET Y, TR ELE TR 260 T, ALY —/L (BREIER) 2L CWODZEBY, TI TIERIRRO EMEMEB L 0% Y

PEIZOFEL U —UIRGEN e L EE A, ERROR G2 E ORIIC

I3, ti.com TUT R OUGERE Z B MTZSNET IO BN ZLET,

English Data Sheet: SBOS410

§%§ﬂ|


http://www.ti.com/solution/data-acquisition-daq
http://www.ti.com/solution/semiconductor-test
http://www.ti.com/solution/process-analytics-ph-gas-concentration-force-humidity
http://www.ti.com/solution/ultrasound-scanner
http://www.ti.com/solution/pressure-transmitter
http://www.ti.com/solution/temperature-transmitter
http://www.ti.com/solution/lab-field-instrumentation
https://www.ti.com/product/jp/ref5010?qgpn=ref5010
https://www.ti.com/product/jp/ref5020?qgpn=ref5020
https://www.ti.com/product/jp/ref5025?qgpn=ref5025
https://www.ti.com/product/jp/ref5030?qgpn=ref5030
https://www.ti.com/product/jp/ref5040?qgpn=ref5040
https://www.ti.com/product/jp/ref5045?qgpn=ref5045
https://www.ti.com/product/jp/ref5050?qgpn=ref5050
https://www.ti.com/jp/lit/pdf/JAJSIL3
https://www.ti.com/lit/pdf/SBOS410

13 TEXAS
REF5010, REF5020, REF5025, REF5030, REF5040, REF5045, REF5050 INSTRUMENTS
JAJSIL3L — JUNE 2007 — REVISED OCTOBER 2024 www.ti.com/ja-jp
Bx
T ettt 1 BB HEAETE oo, 21
2 T T UH T Y oo 1 8.4 TSN ADMERET R oot 24
B et enenn 1 T U —Sal LI e, 25
A F IS RHBETR oo 3 9.1 T U =L E B oot 25
S AR B L OB e 4 9.2 FRFEHYZRT T U3 B e 25
B A e 5 A0 BIRICEITAMEREIE e, 26
(R RSB SR =L - ST B A AT M e 27
B.2 ESD TEME v et e e e ee et enen ettt en e 5 MA VAT IRDTART AL oo, 27
6.3 HELETIVESE e 5 12 VAT TIMI e 27
6.4 BRI T BIEE oo 6 1.3 BT oo, 27
6.5 TERAVEFME REFB0.......oooieieeeeeeeeeeeeee oo 7 12 F A ARBIUORF2ARDT RN e 28
6.6 TBEHIEENE REFBOEL.....o.iieeeeeeeeeeeeerreeeeeseeeeeeeeeseeeees 9 121 RE 2 AL ROV =B oo, 28
6.7 R4 : REF50xx], REFS0XXAL ... 10 12.2 RE 2 AV MO EHRMEZIT D T e 28
6.8 FEFEAYEFME : REFBOXXEL .....vcvceeeeeeeceeeeeeeeeeeeeeenn 15 123 AUV = oo, 28
LR A2 S 8 =g = SO 18 1248 TR oo, 28
TA BT OBITIDZEE oo 18 12,5 A oo 28
8 BT oo 20 ABTRETIBIE ..o 28
B B e 20 1A RAB=AN Nob—T BIOHEIUER. .o 29
82 BERE T Y VI oo, 20
2 BHEHZBTT 57— RN 2 (ZE SR RB G PY) &5 Copyright © 2025 Texas Instruments Incorporated

Product Folder Links: REF5010 REF5020 REF5025 REF5030 REF5040 REF5045 REF5050
English Data Sheet: SBOS410


https://www.ti.com/product/jp/ref5010?qgpn=ref5010
https://www.ti.com/product/jp/ref5020?qgpn=ref5020
https://www.ti.com/product/jp/ref5025?qgpn=ref5025
https://www.ti.com/product/jp/ref5030?qgpn=ref5030
https://www.ti.com/product/jp/ref5040?qgpn=ref5040
https://www.ti.com/product/jp/ref5045?qgpn=ref5045
https://www.ti.com/product/jp/ref5050?qgpn=ref5050
https://www.ti.com/jp/lit/pdf/JAJSIL3
https://www.ti.com/jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSIL3L&partnum=REF5010
https://www.ti.com/product/jp/ref5010?qgpn=ref5010
https://www.ti.com/product/jp/ref5020?qgpn=ref5020
https://www.ti.com/product/jp/ref5025?qgpn=ref5025
https://www.ti.com/product/jp/ref5030?qgpn=ref5030
https://www.ti.com/product/jp/ref5040?qgpn=ref5040
https://www.ti.com/product/jp/ref5045?qgpn=ref5045
https://www.ti.com/product/jp/ref5050?qgpn=ref5050
https://www.ti.com/lit/pdf/SBOS410

13 TEXAS

INSTRUMENTS REF5010, REF5020, REF5025, REF5030, REF5040, REF5045, REF5050
www.ti.com/ja-jp JAJSIL3L — JUNE 2007 — REVISED OCTOBER 2024
4 TNA AEBRR
TN RDLLE
Bk
EE
SOIC (8) VSSOP (8)
YIS REF50201D REF5020AID REF5020IDGK REF5020AIDGK 2.048V
REF5025EID REF50251D REF5025AID REF5025IDGK REF5025AIDGK 25V
REF5030EID REF5030I1D REF5030AID REF5030IDGK REF5030AIDGK 3V
REF5040EID REF50401D REF5040AID REF5040IDGK REF5040AIDGK 4.096 V
REF5045EID REF50451D REF5045AID REF5045IDGK REF5045AIDGK 45V
REF5050EID REF50501D REF5050AID REF5050IDGK REF5050AIDGK 5.0V
YIS REF50101D REF5010AID REF5010IDGK REF5010AIDGK 100V
Copyright © 2025 Texas Instruments Incorporated HFHE 57— RN 2 (DRSBTS P) #5%5F 3

Product Folder Links: REF5010 REF5020 REF5025 REF5030 REF5040 REF5045 REF5050
English Data Sheet: SBOS410


https://www.ti.com/jp
https://www.ti.com/product/jp/ref5010?qgpn=ref5010
https://www.ti.com/product/jp/ref5020?qgpn=ref5020
https://www.ti.com/product/jp/ref5025?qgpn=ref5025
https://www.ti.com/product/jp/ref5030?qgpn=ref5030
https://www.ti.com/product/jp/ref5040?qgpn=ref5040
https://www.ti.com/product/jp/ref5045?qgpn=ref5045
https://www.ti.com/product/jp/ref5050?qgpn=ref5050
https://www.ti.com/jp/lit/pdf/JAJSIL3
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSIL3L&partnum=REF5010
https://www.ti.com/product/jp/ref5010?qgpn=ref5010
https://www.ti.com/product/jp/ref5020?qgpn=ref5020
https://www.ti.com/product/jp/ref5025?qgpn=ref5025
https://www.ti.com/product/jp/ref5030?qgpn=ref5030
https://www.ti.com/product/jp/ref5040?qgpn=ref5040
https://www.ti.com/product/jp/ref5045?qgpn=ref5045
https://www.ti.com/product/jp/ref5050?qgpn=ref5050
https://www.ti.com/lit/pdf/SBOS410

I3 TEXAS
REF5010, REF5020, REF5025, REF5030, REF5040, REF5045, REF5050 INSTRUMENTS
JAJSIL3L — JUNE 2007 — REVISED OCTOBER 2024 www.ti.com/ja-jp
5 £ E KL UHRE
o ) o )
O O
DNC 1 8 | DNC EN 1 8 | DNC
Vin| 2 7 [NC Vin| 2 7 [NC
TEMP [ 3 6 | Vour TEMP [ 3 6 | Vour
GND | 4 II TRIM/NR GND [ 4 II NR
— —
Not to scale Not to scale
5-1. REF50xxAl, REF50xxID, DGK /Xy —2 5-2. REF50xxEID /Xy or—2
8 EX soIC, vssoP 8 EX soIC
F@EE EEE
& 5-1. £ OHkE
=9 -
Bk
4 FR REF50xxl, REF50xxA REF50xxE
DNC 1.8 8 L7
1 F AR AF—T VEIH, Low L~V ATNE, VT 7L A BT A A
EN ) T—=TNL, TARALRTT vy MY B—RIBATLET, T/31 A1,
BRENEE 2N 1.6V 2250 ENE 270 —7 0V OFEEILTHIET
AR =T I TEET,
VIN 2 2 NS IR
TEMP 3 3 REE=S A RIS D EEE LR
GND 4 4 Varady
TRIM/NR 5 - HODRREE Y E i3 A R
NR - 5 IARVEyvar ey
VOouT 6 6 V7 7L AEEH T
NC 7 PR B L
NC 7 Ta—T S DERIT D, TR
4 BHEHZBTT 57— RN 2 (ZE SR RB G PY) &5 Copyright © 2025 Texas Instruments Incorporated

Product Folder Links: REF5010 REF5020 REF.

5025 REF5030 REF5040 REF5045 REF5050
English Data Sheet: SBOS410


https://www.ti.com/product/jp/ref5010?qgpn=ref5010
https://www.ti.com/product/jp/ref5020?qgpn=ref5020
https://www.ti.com/product/jp/ref5025?qgpn=ref5025
https://www.ti.com/product/jp/ref5030?qgpn=ref5030
https://www.ti.com/product/jp/ref5040?qgpn=ref5040
https://www.ti.com/product/jp/ref5045?qgpn=ref5045
https://www.ti.com/product/jp/ref5050?qgpn=ref5050
https://www.ti.com/jp/lit/pdf/JAJSIL3
https://www.ti.com/jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSIL3L&partnum=REF5010
https://www.ti.com/product/jp/ref5010?qgpn=ref5010
https://www.ti.com/product/jp/ref5020?qgpn=ref5020
https://www.ti.com/product/jp/ref5025?qgpn=ref5025
https://www.ti.com/product/jp/ref5030?qgpn=ref5030
https://www.ti.com/product/jp/ref5040?qgpn=ref5040
https://www.ti.com/product/jp/ref5045?qgpn=ref5045
https://www.ti.com/product/jp/ref5050?qgpn=ref5050
https://www.ti.com/lit/pdf/SBOS410

13 TEXAS

INSTRUMENTS REF5010, REF5020, REF5025, REF5030, REF5040, REF5045, REF5050
www.ti.com/ja-jp JAJSIL3L — JUNE 2007 — REVISED OCTOBER 2024
6 L%
6.1 #E X HRKER
H S COBERERMPN (2o gy) (1)
&/ME BAE Bifir
AN Vin® 03 18 v
Vin @ 0.3 48
1B Vour @ -0.3 55 \Y
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6.4 (BT 515
REF50xxEI REF50xxI, REF50xxAl
ENGEff e 7e() D (SOIC) D (SOIC) DGK (VSSOP) By
s 8 8

Resa FEEEHDJH B~ D BT 120 115 160.9 °CIW
Roscop)  |HEA D —A (i) ~DOEEHT 52 63.4 53.9 °C/W
Ress BEAERDD A~ DB 66 57.1 82.9 °CIW
Wt BEANS L A~DREE AT A—5 9.8 15.4 5.1 °CIW
Yis BB D A~ DR T A—H 64.7 56.2 80.7 °CIW
Roucpoy)y |BEBTRDSr—A (JETHT) ~DOEEST PSS BN ALY °CIW
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6.5 B REF50
%d:?ﬂﬁ@fﬁb\ﬁﬁy)\ TA =25°C. lLOAD =0, C|_ = 1}JF\ VIN = (VOUT + 02V)’\‘18V

FGA—H \ F AN BoME O BUEE ROKIE| WA
HAEE
REF5020 (Vour = 2.048V)(D, 2.7V < V) < 18V 2.048
REF5025 25
REF5030 3.0
Vour B REF5040 4.096 \Y
REF5045 45
REF5050 5
REF5010 10
VA% TRTCOELEA T ar (1) -0.05 0.05 %
P \ .
L —R FRCOBILEATa D -0.1 0.1 %
/A%
€npp ARV E e B A R f=0.1Hz~10Hz 3 uVpp/V
en WAEE /AR f = 10Hz~1kHz 0.9 UV msV
HABEDEERY 7
B —N 25
dVour/dT Ta = —40°C~125°C pm/°C
AL —R 3
FAY V¥ 2l —ay
Vin = (Vour + 0.2V)~18V(D 1
AVO(AVI) FA» L¥al—ay N = Vour ) ppm/V
Vin= (Vout + 0.2V)~18V, Tp = —40°C~125°c() 1
AL Xalb—iar
AV —10mA < IOUT < 10mA\ VlN = VOUT + 075V(2) 20 30
OB afifL Al —var [10mA < Iyt < 10mA. Viy = Vour + 0.75V@), Ta 5| PPM/MA
=_40°C~125°C
RGBT
Isc B EBT Vour =0 25 mA
BALRTY R
A7 1 50
VSSOP-8
s PA7 2 40
mZL—K
A7 1 70
sSoIc-8
AN 2 50
ppm
VSSOP-8 A 70
7L — YA 2 40
i
YA 1 90
SoIC-8
AT 2 50
BHIREM
0~-1000 FfH 50
VSSOP-8
AV 1000~2000 F ] 25
OUT_LTD ppm
- 0~-1000 f4 22
SoIc-8
1000~2000 FfH 18
TEMP &>
EIEHS 575 mV
T R Ta =—40°C~125°C 2.64 mV/°C
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6.5 B REF50 (ftX)
FHZELROD7RRY . Ta = 25°C. ILoap = 0. C = 1pF. Viy = (Vout + 0.2V)~18V
RTA— \ 7 AME#E | RME mmm Bk B

BV F DRSS BA L

B A DR T ZAL |CL=10F T01% T 200 us
AEMAR

B

Vs IR AIE VA B0 vours 18] v

0.8 1

RIS —40°C < Tp < 125°C 2 ™
1R PR

B 40 125]  °C
B IF 55 125 C

(1) VOUT <25V DA o/ MEREFIT 2.7V T,
(2) REF5020 #:<, 22T, VIN = 3V,
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6.6 BRIt REF50EI
RFIZREAR D7D | Ta=25°C. l.oap = 0. C_ = 1uF., V|ny = (VouT + 0.25V)

R \ F AN | ReME meEE BOcE| B
H A EE
REF5025E 2.5 \%
REF5030E 3.0 \%
Vour HEE REF5040E 4.096 \Y
REF5045E 4.5 \%
REF5050E 5 \%
IA IR FTRCOBIEAT VA -0.025 0.025 %
dVour/dT Tp = -40°C~125°C 2.5/ ppm/°C
JAR
€npp 1R R P /AR f =0.1Hz~10Hz 0.5 WVpp/V
€n HIEE /AR f =10Hz~1kHz 0.8 MV ims/V
HAOBEDRERYZH
AV V¥ 2L —vay
DVopyy | T4 LFaL—ar Vin = (Vour + 0.2)~42v ! ppmAV
Vin = (Vout + 0.2V)~42V Tp = —40°C~125°C 1 5
AL ¥l —iar
- —10mA < loyt < 10mA. Vi = Vout + 0.75V 5 30
AVopiy —|BAffLFX ol —Tar 10mA < logr < 10mA. Vs = Vour + 075V Ta= - 5 s ppm/mA
40°C~125°C
AR ETR
Isc B BT Vour=0 21 mA
BHER TV AR ZEM
SOIC-8 YA RIE ppm
i SOIC-8 AT 2 HRIE ppm
EiZEs
0~1000 FE[H 25 ppm
AVout 1o |SOIC-8
- 1000~2000 FFfH 10 ppm
TEMP £
EIEH T 625 mV
TP Ta =—-40°C~125°C 2.64 mV/°C
H—rF DN T B L
Bt A DENI T AL CL=1pF T0.1% £T 400 us
REEAR
BIR
Vs EIREE LA SR Vour +0.2 42 %
. 280 pA
LI —40°C < Th<125C 450  pA
1B B
AARFEH -40 125 °C
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6.7 AR : REF50xxl, REF50xxAI
RRIZFELIR DR RD | Ta =25°C. lLoap = 0, Vg = Vour + 0.2V, Vout £ 2.5V DYt h/NERELX 2.7V T,

g g i
s §
5 1 5 5
3 =
g g i
O‘LO‘O 0o Wwouw O‘LO O‘LO‘O‘LO‘O‘LO‘O‘LO o mn o O‘ ‘O‘ ‘O‘ ‘O o O o ‘O‘ ‘O‘ ‘O‘ ‘O‘ ‘O‘ ‘O‘ ‘O‘ ‘O‘ ‘O‘ b
AONOAO~NOAONOAONOADONOD N oOmMoOomOoOmMOoOmMOoOnNOoOwnaowmao
OCOOrrr~rmrrmrANANANNODOOOTIT I IO O ~ ~ N N O MO & F 0O 1O © © N~ M~
Drift (ppm/°C) Drift (ppm/°C)
0°C~85°C -40°C~125°C
He6-1.BERYZ Ee6-2. BERYZE
0.02
__0.015
e —
> 0.01
[}
) o /
z 3 0.005 \\
c (8]
K<) <<
k5] g 0
2 g
& ;’ -0.005
3 -0.01
3
-0.015
v Y @ 4 5 o 5 N @ ¥ 1 -0.02
S 5 s 8 © s 8 8 38 ¢ 50 25 0 25 50 75 100 125
Output Initial Accuracy (%) Temperature (°C)
6-3. HNWEEDMAISE 6-4. O BEME LR & DR
160 0.8
+125°C
140 SSS 0.7 /
120 — 06
\\ > / +25°C
= 100 AN g 05 /
] N g o
o N 8 / —-40°C
c 80 AN S 04
p L 5 /
o 60 N 2 03
\\ o ///
40 N 8 02 /
20 0.1
0 0
10 100 1k 10k 100k -15 -10 -5 0 5 10 15
Frequency (Hz) Load Current (mA)
6-5. BEREL & BE¥E OBR 6-6. FOY 779 MEELRFBREDBEF
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6.7 L RH94M : REF50xx]l, REF50xxAIl (%)
%c:%ﬂﬁ@tﬁb\ﬁﬁo\ TA =25°C. lLOAD =0. VS = VOUT + 0.2V, VOUT 2.5V @i}%/ﬁ\\ E‘id‘%{ﬁ%&li 2.7V Tf;ﬁo

2.50125 0.9
2.50100
2.50075 > 08
(0]
S 250050 S /
= £ o7
o 2.50025 >
% +25°C 5
S 2.50000 g o6
= I
3 2.49975 o) /
=] £
O 2.49950 o 05
—40°C o
2.49925 E
2.49900 +125°C ] H 04
2.49875710 . o . . 0.3
-50 -25 0 25 50 75 100 125
Load Current (mA)
Temperature (°C)
K 6-7. REF5025 DA & & DEY . _
= LGS Sl B 6-8. TEMP E DB &REE & DB
1050 1000 —
+125°C
1000 950 »
g 90 s00 |4
2
«= 900
S 850
5 850 < +25°C
3 2 800 74
€ 800 s A
[0}
2 750
g 750 -40°C
pu}
3 700 700
650 650
600 600
-50 -25 0 25 50 75 100 125 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
Temperature (°C) Viy V)
6-9. ML EfR & RE L DR 6-10. FRIL R EANBRE L DOBR
0.5 35 T
0.4 20 B Sourcing
—~ 03 < —
= E —
E 02 = 25
8 5
‘g’ 0.1 [ — g 20 S L
5 0 E— Q - Sinking 7]
o 3 15
> 0.1 °
s Q
g -0.2 E 10
- -03 n
5
-0.4
-0.5 0
-50 -25 0 25 50 75 100 125 -50 -25 0 25 50 75 100 125
Temperature (°C) Temperature (°C)
B6-11.54> Lb¥alb—>arLBELORMR B 6-12. SR & RE & DBIfR
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6.7 L RH94M : REF50xx]l, REF50xxAIl (%)

RFIZFEAR DR RD | Ta =25°C. loap = 0, Vg = Vour + 0.2V, Vout £ 2.5V DYt h/NERETLX 2.7V T,

Time (200 us/Div)
CL = 1uF. loyr = TMA
6-17. &fHAE

= 100
5 80
=z
>
S S 60
s =
— —
8 40 \/\/vw
2 1
[}
Z 20
. 0
1s/div 10 2030 50 100 200 500 10002000 10000 30000
Frequency(Hz)
B 6-13. 0.1Hz~10Hz D / 4 X B 6-14. /4 X ARS MVEBE
............ T T T T E
- T Vi o
. 5V/diV: v S
P i
Vin W
2V/div / ; ; ;
Y/ .
1V/div ._.—JL/ 1V/div p
40ps/div 400ps/div
REF5025, C, = 1uF REF5025, C, = 10uF
B6-15. 29— tbT7 v B6-16. R¥—br7 v
v - - +10mA - v v v
ILoaD , \ o
-10mA SRR I LR
10mMA/div [reemm—— - - [ T T T T T T T
1mA.div
””””””””””””””” 10mV/div
5mV/div

200us/div
CL = 'HJF\ IOUT =10mA
6-18. BRI

12 BRHCHIT 77— R 2 (ZERCEHOEPE) 255
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6.7 L RH94M : REF50xx]l, REF50xxAIl (%)

RFIZFEAR DR RD | Ta =25°C. loap = 0, Vg = Vour + 0.2V, Vout £ 2.5V DYt h/NERETLX 2.7V T,

1mA/div

5mV/div

200us/div
C|_ =10uF, IOUT =1mA
6-19. AfFHEE

10mA/div

10mVv/div

200us/div
C|_ = 10uF, IOUT =10mA

6-20. LA

500mV/div

5mV/div

20us/div
CL=1pF
621. 54> bS5 b

500mV/div

5mV/div

100us/div
CL =10pF
622. 54> bS5z b

250

200

150

100

Output Voltage Stability (ppm)

-100

0 100 200 300 400 500 600 700 800 900 1000
Hours

VSSOP-8
6-23. REF50xx DREIREE (F#D 1000 i)

250

200

150

100

50
OM

-50

Output Voltage Stability (ppm)

-100
1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000
Hours

VSSOP-8
6-24. REF50xx DRAZEN (2 HB D 1000 FE)
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6.7 fA{RHIHFE : REF50xxl, REF50xxAI (%)
%6Z§Eﬁ@fﬁb\ﬂﬁ<@\ TA =25°C. lLOAD =0, Vs = VOUT + 0.2V, VOUT 25V @i}%/ﬁ\\ %/J‘%{E%E‘i 2.7V T’?‘AO

Output Voltage Stability (ppm)

250

200

150

100

{2
o

o

&
<)

-100

0 200 400 600 800 1000 1200 1400 1600 1800 2000
Hours

VSSOP-8
6-25. REF50xx DRHREM (B#1D 2000 B5H)

Output Voltage Stability (ppm)

250

200

150

100

a1
o

SRR = T

o

&
S

-100
2000 2200 2400 2600 2800 3000 3200 3400 3600 3800 4000
Hours

VSSOP-8
6-26. REF50xx DERAAREN (2 BB D 2000 FHE)

Output Voltage Stability (ppm)

250

200

150

100

ul
o

o

&
<)

-100

0 400 800 1200 1600 2000 2400 2800 3200 3600 4000
Hours

VSSOP-8
6-27. REF50xx DEEAZREM (4000 BE)

Output Voltage Stability (ppm)

250

200

150

100

-100

-150

0 100 200 300 400 500 600 700 800 900 1000
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sSoIC-8
6-28. REF50xx DRHIZEN (R¥D 1000 B5R)

Output Voltage Stability (ppm)

250

200

150

100
50

Ow

-50

-100

-150
1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000
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SOIC-8
6-29. REF50xx DRHZREM (2 BB D 1000 BFE)

Output Voltage Stability (ppm)

250
200
150
100
50
0 ﬂ
-50
-100
-150
0 200 400 600 800 1000 1200 1400 1600 1800 2000
Hours
SOIC-8

6-30. REF50xx DEHAREM (2000 BFR)

14

BRHI T B 70— RS2 (DR B Ab) #2%1F
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6.8 fXAY4FE : REF50xxEI

TA =25°C, VIN = VEN = VOUT + 0.5V, ||_ =0mA, COUT = 10}JF\ CNR =7~I—‘_‘7O:/\ CIN = 01}JF 2B 5,

0.02 45
0.015 40
i’\; 0.01 35
8
3 0.005 S 30
< o s 25
[ =
= —/\ 3 20
S -0.005 S
z 1 N 15
3 00 10
-0.015 5
-0.02 0 ‘ |‘
-25 0 25T 5(2 e 75 100 125 03 04 05 07 09 11 13 15
B 6.31. B & MR L N e )
34 6-31. 2 E3LE . o
- y 6-32. BE KU 7 FOH
50% 2
40% 16
2
£
S - g
< 30% - =z 1.2
S S
k5 kS
= =]
g 20% 2 08
a 4
(0]
L k=
10% ~ 04 //\ \
0 — ] ] 0 S~ _—
4 © 4 = 3 o 3 » a4 O S -50 -25 0 25 50 75 100 125
< g 3 g‘ g 2 2 & 2 © Temperature (°C)
S A —3 ~ F= BH
Output Initial Accuracy (%) 6-34. 5S4 LF¥Fal—>ariBELDBR
6-33. IE D H
20 20
z z
g 16 IS 16
oy I
A= a
2 o
5 12 £ 12
3 2
(%} N c
£ // g 8
5 T~ %
& o S~ /
hel 4 E 4
s o
] )
0 0
-50 -25 0 25 50 75 100 125 -50 -25 0 25 50 75 100 125
Temperature (°C) Temperature (°C)
6-35. A— R L¥al—ay (V—X) LEBEEDKER 6-36. A— K L¥alb—ary (o) LBELDRR
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6.8 L RA9I M : REF50xxEI (§7X)

TA =25°C, VIN = VEN = VOUT + 0.5V, ||_ =0mA, COUT = 10}JF\ CNR =j—‘_‘7o~‘/\ CIN = OHJF ZBiI5,

”””””””” VIN=42y ©~ """ o L =10mA . S
,,,,,,,,,,,,,,,,,,,,,,,,,,,, I = -10mA
VIN=275V . _ . _ oo
I |
L - - - Vour (100 mV/div) -t - - r- - r -
Moany e ,_,,‘L
1 ms/div 1 ms/div
6-37. 54 VEELE 6-38. AFBEISE (Coyr = 10pF)
2.8
||_‘= 10 mA — COUT = 100uF
7777777777777 24 Court = 10uF
: — COUT =1uF
e T T EE I a
IL=-10 mA o 2
ffffffffffffff § A
- 1.6 £
S R BRI 2 /N
£
S . < 12 7
" VRer, (10 mV/div)’ € N
©
S 08 {
a y \
0.4 ’,/ \
,,,,,,,,,,,,,,,,,,,,,,,,,,,, ___;:? \\ \\
0 -1 ~-u S
10 20 50 100 1000 10000 100000 1000000
1 ms/div Frequency (Hz)
6-39. BFBEISE (Cour = 11F) 6-40. A Y E—-F R
400 2
350
_ 1.6
< g
= 300 —
< /
£ | 2 12
3 250 L e
€ i
[&] [}
2 200 = 0.8
>
<} —
//
150 0.4
—
100
-50 25 0 25 50 75 100 125 0
Temperature (°C) -50 -25 0 25 50 75 100 125
6-41. FEEETE & B & DR Temperature (°C)
6-42. vy YU EBREBELDBR
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6.8 L RA9I M : REF50xxEI (§7X)

TA =25°C, VIN = VEN = VOUT + 0.5V, ||_ =0mA, COUT = 10}JF\ CNR =j—‘_‘7o~‘/\ CIN = 01}JF ZBiI5,

400 100
— IL=10 mA
350 IL=5mA
— IL=0mA
80
% 300
E A —
o 250 =X
S 200 L S
= L — kS,
> 1 >
g 150 g 40
9 [n
2 100
20
50
050 25 0 25 50 75 100 125 0 ! ! ! !
Temperature (°C) 0 01 02 03 04 05 06 07 08
6-43. ROy 77 MBI vs BEE Flicker Noise (ppmp-p)
6-44. 0.1Hz~10Hz DEE / 1 X3
(CNR =7J'—7"/)
100 125
— Cour = 1uF — Cour=1uF
=—— Court = 10uF o ~{ —— Cour =10 pF
. 80 —— Court = 100uF 2 400 ™ — Cour = 100 pF
N =]
= & %K”""’—\\
= c §§\ -
S 60 S 75 .
< g S TSR
B & \====.
@ X
8 40 —§ 50
g "U ’\ (g
S —~ Aol \ e
Z 20 — TN £ 25
- 3
\h. N \:}m o
0
10 102 103 104 10° 1x10° 1x102 1x103 1x10* 1x10% 1x108
Frequency (Hz) Frequency (Hz)
6-45. 10Hz~100kHz ) / A X{4#E 6-46. ERRELE & BiRE & OB
(Cnr=FA=T>)
150
100
B
Q
e 50
=
= M
@ 0
S
Q
> -50
=
3
-100
-150
0 400 800 1200 1600 2000
Time (Hr.)
6-47. REIREN (B D 2000 FFH)
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7 185 A —& AIERFR

71 ¥AMFORICK ZEH)

REF50xx DHRLE I SN DM EHIZ N Z N RIREN R D720 SR VMBSO LT A ADZ AT AR A
PECET, T ZOBBAI B L OB R AN 23, HEEOT 75 &R I fRG OISR 7 MEtkz
K TSED RN DY £, ZORENFEET D RAVRIERIZ, V7 —0¥ M T,

ZOMREIRT T2, Bt 36 [HOT NAAREER TV —DHHA_R—ANH LU TH VU NERIZ BT L, _X—ARD A
—H—BHIE T AT a— Fud AR LELL, Ve — TaT A ud, K 7-1 \RTEO T, YN
FR4 M CREL SN CWVET, RO EXIE 0.8mm., Ef&iX 13mm x 13mm T,

HUEFBFIT) 7o — Fab2OpL% T, IBEREASRICDI-> TRIESNET, FBELRY 7 OEHER /2 7 R e,
7-2 51X 7-9 FTITRLET, TARENAD =y T R_TUIZ, DTN 7R HB L TWET N, ZUMER O A
X BEE MBEIZE S TUIEDICRERT 7P EZDAEELHVET, EE T ARNEHEELRRIL, TNOLOEARN T AR
SNTWEDIFE—D) 71— a7 7 A /I XDERER IR T N2 WD 2T, U MEN (PCB) O i [ (26 bl &
FHFEETDIHA T, MEHLV 7 —=2MThONdON— KT, ZOIHRGE T N AAT ABEENRSILIZ 7R E
T, PCB 2V 7 a—2MA BB THON DAL, B D/RATT NARE LM TDHIEITED, TS A~ R
Tl NRICINZ B2 N TEE T,

300

250

o)
g
\

Temperature (
- -
o [¢2]
o o
N

N4

0 50 100 150 200 250 300 350 400
Time (seconds)

B71.Uz70—70774)

100 100
80 80
é 60 E:’ 60
s 5
= R
2 40 32 40
& &
20 20
0 T 0 T
-0.02 -0.01 0 0.01 0.02 -0.02 -0.01 0 0.01 0.02
Solder Heat Shift Distribution (%) - SOIC Solder Heat Shift Distribution (%) - MSOP
7-2. ¥AMIFOBRICK DS T DL (%). SOIC | B 7-3. ¥HAFHFDRAICL DS 7 DS (%). VSSOP
Nylor—o NRylr—o
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Drift Pre-Soldering (ppm/°C) - SOIC Package

7-4. ¥HARHFEIO KU 7 FDSEL. SOIC /Sy —

60 60
50 50

g0 SR

s S

3 30 5 30

> 3

5 5

a 20 a 20
10 10
0 + v v 0

0 1 2 3 4 5 6 7 8

R 2 3 4 5 6 7 8
Drift Post Soldering (ppm/°C) - SOIC package

7-5. ¥HFHFEDKRY 7 b9 L. SOIC /Sy T —

Drift Distribution Pre-Soldering (ppm/°C) - MSOP Package

B 7-6. AT FEIO KY 7 D4k, VSSOP /Xy

Ny s
v v
50 50
40 40
9 S
£ 4 <30
c c
2 S
kS| =
> =}
§20 g 20
o o
10 10
0 v + + v 0
0 1 2 3 4 5 6 7 8

R 2 3 4 5 6 7 8
Drift Distribution Post-Soldering (ppm/°C) - MSOP Package

7-7. ¥HFHFEDO RY 7 bO9EL. VSSOP /Sy

Drift Shift Distribution (ppm/°C) - SOIC Package

E7-8. RUZbDL7 bDRER. SOIC Xy or—2

70 70
60 60
.50 50
c 40 c 40
i) o
s kS
3 30 3 30
o o
[n o
20 20
10 10
0 T t I 0 t T
-3 -2 -1 0 1 2 3 -3 -2 -1 0 1 2 3

Drift Shift Distribution due to Soldering (ppm/°C) - MSOP Package

79. RUZPbDIT7 bOSBE. VSSOP Ny o—
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8 FHHAREA
8.1f1E

REF50xx (%, NI ERE LR 7 M BT DI BN R EN - R A X TEREE D AU R v 7 EIE
V7 7L A7 73U CF, REF50xx ORHS 7 0o Z[KIZHUW T, BEZay 8.2 # BB TLEE,

82Ny /A

Vin
O
REF50xx
R2 R1
W W
(10uA
at +25°C)
TEMP R4 O Vour
aT O— +
10kQ R3
p> \/\/\/‘ TRIM/NR
R5 1.2v 1kQ
60kQ -
Jono

EN
—

Eq 8-1. REF50xxl. REF50xxAl ®7 0w X

VIN
1
LI

Bandgap

aT(10pA
at +25°C)

13kQ
_W\I_‘ ] Vour

62kQ

1 t™vP

1
L L
NR GND

8-2. REF50xxEl D7 v 4

20 FEHZRIT BT R (SE B A B
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8.3 H4BESREA
8.3.1 . BEEWN

LEE 87 (TEMP, £ 3) 13, 59 60kQ DY —A Ao —X L AT KFET BTN ARG L ET, X 6-8
ORI, HATEIEIZIR O LB AN OBIRIZIEVNET,

REF50xx|, REF50xXAl: Vrgmp piy = 509mV + 2.64 x T(°C) (1)

REF50xxEI: VTEMP PIN = 625mV + 2.64 x T(OC) (2)

IOV NITF T O—RREEEZ R L, K £15°COH CIEME T, —RAIZ EMEZRIEERTEICEL TOEEA
B, 2Oy EMAL TREE(bEZ RTIE0, THu/ BEOEEMEEZITOIZENTEET, 30°COIREE/LIT
TEMP v°2 OEJENK 79mV b+ 52812k SUET,

TEMP v AE@miti iAo e =& A TT (873 ar 82 22 M), ZOENNRA L E—X L ADEIEZn—R 35 L HlE
RRZENELETN, Zor it Vour DRI EE RITLER A,

BA L —H U ZAFTIC L DERIE AT 578 . OPA333, OPA335, OPA376 X DIRERY 7 RD/INSNWA T T %
ERALT, ¥ 8-3 ITrd Lo, TEMP Yo 12y 77 LT,

+V
O
REF50xx
O— DNC DNC —oO
ZGV\T/I?MCP O—4 opA®) Vin NC |—O
m
+ TEMP Vour [—O
— f GND TRIM/NR —O

NOTE: (1) Low drift op amp, such as the OPA333, OPA335, or OPA376.
K 8-3. TEMP EXHADNy 77U

83.2 8FFUZF

REF50xx (IRV 7 MEAED R/NRIZR D IR EI SN TWET, RUTZMRZEIT REISH T DM EEDOEEL TE
FSNET, RUTZNE, A B ITEEHESN TRy 7 2GR L GRS ET,

\Y, -V
ft — OUTMAX OUTMIN ) 106
Dri (VOUT x Temp Range x 10%(ppm)

®)

REF50xx O KRV 7 MEEUL, YEEZ L —R =2 a0 Tl 2.5ppm/°C. &7 L —FR/3—2 a2 Tld 3ppm/°C., fEHES
L—R/R—=T 22Tl 8ppm/°C THHZEMFFH T,
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833MEXTUZR

REF50xx DEAEAT VL A, 773 A% 25°CTENMESH | f8E SR EFIHN TT A ZDOY A7 V2 FATL THD
25°CICRDEE D, HEEDZE(LEL TERSNET, BALRT VI RAL 4 DITEKHTEET,

V, -V,
Vhyst = [W] -10° (ppm)

(4)
ZZ T,

* Vhyst=REAT U (ppm HAfL)

° VNom—ﬂJ:Elﬂ:_éﬂtHjjjﬂ:ﬂ

. VPRE—25°C®7 ){m}_h"j‘/])ﬁ/l/'({wﬁéﬂﬁ_ﬂjjjﬁ}_‘
* Vpost=7 /M A% 25°CH 0 -40°C~125°COFUE MR EH#PH THA2/L L, 25°CICR LI R ICHIES - & E

8.3.4 / 1 X1LHE

REF50xx 7 73U D485 OFEHER 72 0.1Hz~10Hz DOFEE /A A%, BRI RIORUET, 1 EE LR E
WISCT I AREEN EFRLET, /AKX L2 R 5720 BIMD T AN 2V 7 24T ZEB TEE T, H
HNAE—H R E S THRME T LARWISEE L TTESNY,

F—=H AL R—= R IR E DIy I AR ‘/7“7L/1/ T IV —a T IA R i/ MEL . %E‘yﬁt{t@“éﬁ?ﬁ@:ﬂﬂi \ZOWT

(= T*Fﬁm//m) ADC PERE~OEE, 55 1 5], [BIE) 7 7L 20> ADC YERE~D R, 5 2 ¥ ). [BEY 77
L AP ADC PERE~DFEE, 5 3 *B.ﬂ®77ﬂz7 THA /Jv—%/l/%f*%ﬂﬁbfd_éb\
+VsuppLy
o)
REF50xx
Oo— DNC DNC |—oO
Vin NC |—O
O—{ TEMP  Vour [—O
GND TRIM/NR [—
T 1uF

B 8-4. TRIM/NR EV#{ERLE/ A XER

8.3.5 RHIZ T

HHDDYHEEIRT NART BFELERBREEDEITLY | K L BT8R S A Ly r — DB O W BRI 22 28 1)
FALET, 2D B bl BET 50—V DE A~DIETNZEY | EEEELEY 7 7L AO )BT R O
RiEEEBICEBLET, ZOIOREDEIL, T —F —NMIEMZEN (314  EYIRVZE (LTD)) EMEEND /8T 4
— X THRESITWET, LTD OFHE k%, X5 IRLET, LTD OfflL, R OIS CTHAITEES ELRY 7
NDEGEITIE, R ORE IS T TEEME T 25813 A I 2 LR L TSV, REF50xx D i #1D 4000
R OBMEICISIT A D EIEDORY 7 M| X 6-23 75X 6- 30 FTITRLET,

~ (Voutl_g = Vourl) 108

Vour g (5)

LTD(ppm)|,_, =

»7-./(3
——

«  LTD(ppm)|i=n = EHZZENE (ppm HAL)
* Voutli=o = ¥ = 0 BRI co i ) &EE
o Vourlin = B = n BRI co ) EE

22 BHEHZBTT 57— RN 2 (ZE SRR GPH) &35 Copyright © 2025 Texas Instruments Incorporated
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8.3.6 TRIM/NR E>Z(E/H L 71 H5HZ

REF50xx|. REF50xxAl O F H 13 HR I ICTHIER SN TR, FEFICIEMTT, Lo, Vour IZRN LB L/ A XK
I (TRIMINR, By 5) i L CiliE CEE3, £15mV O H )i 3 Wl RE AR HERY 7 (B384 | 4] 8-5 IR &
‘a‘o

VsuppLY

REF50XX
O—DNC DNC—O
VIN NC —O

O—{TEMP  VOUT
O—{GND TRIM/NR |—AAMA—S o1 100

R2 = 2k

8-5. TRIM/NR E & fER L7z Vour DRE

REF50xx Tl&. TRIM/INR B> HE L TRV REry A2 7 72 TEET, TRIMINR B2 GND (227 o %
BliE L (X 8-4), WHHEHL Ry BLU Ry LA G E DL, B— R TN HEER CEET, 1yF ORBEEFEH T
&L 10HZz~20Hz D= —F—JE A FFor—/SA TN BEAERTEE T, ZOLIRTANVZIZED, Vout B THIE
SNDRARBIR ) A XD T LET, BEDIRE NG T4 VZ DTy b A7 JEE MRS 2D | ) /A XN EGITE
YLET, Z0ar T o hEHERTHE AX—T v T RN ELIRDET,
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8.4 TNA ADWEETE— K

8.4.1 EXH9G#EHE

REF50xx O—fiki7atifez . X 8-6 IZRLET, 1uF ~ 10pF OHEFHDOERNSA/R 2T o2 BEbLET,
1UF ~ 50uF OH =54 (CL) %. Vout 2°5 GND IZHE T2 BN HY £9, A DL EMEEM R 5720

CL DEAMEFIHLHT (ESR) i 1.5Q LA FICTHHERHVET, /A X% fH/NRICHZ 5725, CL @ ESR 1% 1Q~
1.5Q ZHELEL E7,

+VsuppLy

REF50xx
O— DNC DNC

L 5
Vin NC |—o
O— TEMP  Vour TOVOUT
GND TRIM/NR |—O C.
:l: 1uF to 50uF

8-6. EEXMikE

CBYPASS _
1uF to 10pF —

84.2 BREBF

REF50xx 7 7IUDEFEV 7 7L AL, Ray X 7O NEEDPIEF IR ENEERE T, &/NEIREH) 2.7V ThHD
REF5020 #fR&, 2N b0 7 7L AE LT EARREETH A ELELIY 200mV BWEL CEIETEET, AfTHYD
I OWTI, BN Ny 7 T NEIEL ARy e X 6-6 IIRLET,

843 BDYZ 7L RXEBHE

ABIOED) 7 7L ABIEENELT DT 7V r—a Tk, REF50xx 38X OPA735 &L C. 5V EIND
FaT NVEROV T 7L AEE 2 fﬁf%iﬁ“ REF5025 Zffi LT 2.5V O&EJRI 7 7L o AEBEE ST 5614
8-7 \Z/RLET, REF50xx DIERY 7 MAREIX, OPA735 DIXA 7y MEELER FUZ el ., 2El ~/fﬁ7’7)
’7*“‘/5‘/[’!11ﬁ@%%&fﬁyUz*—“/a‘/kﬁ@ifo Ry & Ry DIREMREN— T 20 EL TTZEN,

+5V

REF5025
o—{ DbNC DNC |—oO
—o

\ NC
O— TEMP Vour +2.5V
—| GND TRIM/NR R 1uF
1
10kQ2 R, -
10kQ
+5V
OPA735 O 2.5V
+
- -5V

NOTE: Bypass capacitors not shown.

K 8-7. REF5025 & OPA735 [CKBEBLVEDY 77 L RABEEDER
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97 TV T —a  ERE

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

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

9.1 77U —2 3 ER

F BT I aL VAT NI EL DA FEER AT DI L E L E VJ7TV/Xb>A B4 REF50xx
T7INT AL/ AR BIERV 7, BB E S E T @mERE DT — & - ar R —X | T T 9, REF5040 % JAK
72T =R T oAV ay AT L THERA L Z, X 9-1 ITRLET,

92 K&XMIEF IV -3y

9.2116 E' |, 250KSPS D7 —% + 7oA >P>3> « X IATA

— REF5040 L 4
ESR _—
10uF
N T
47uF N\
\/ REFIN
Y CS
1240 —
CLK
% ADS8326 <«
0-4V SDO
- R

1nF

OPA365

4 <~

K 9-1. REF50xx 2R LA T—9 - 7042 a>y - AT A
9.2.1.1 B EH

ZDOF%FH T REFS50xx 2 T 256, F AL DB —IINBEL TUAT AEIROD ) A XN HZLE2RET 5L,
ity T mIRLE T, FIRFZ, AT MM E 27 NV APERERFOID LS 2 T U i8I ML E 0
BVFET, T SRR A EBL T A0 AL RR Ty F UL AR & T R BN T AYERHY E
o T =L T IAVT Ay VAT AOBRFHFE, T IR ANEZE) T 7V RBED Sy T 7D 7OV Th, [F
RO DM EETT, T —F T IV al AT LB BIFRMEREE D12, U SN AT Ny 778 Zh
2B 95 RC 7AW A 5 T A0 ERHVET,

9.2.1.2 /R FIE

OPA365 L, 16 £k AID 2 /3—4% (ADS8326) DERENZAEHZLE T, OPA365 D 7112HD RC 74 /v2 %% H
LT, ADC NOH VT 24T ORICE > TRETEIT vy — o7 075K LET, ADC DT 7 AV ar
REMINICH TV a T o OEEN 16 By MNEEICRZET DL, RC 74V Z &%t LET, BREN T > 7 OH ik
MHI%. RC 7AW ZDHFHBNE DV 7e<lt 4 fFIFMETT,

REF5040 |, ADS8326 » REF v ZBiE) o7 flshEd, ZORECiX, EEVZ 7L oA iar 7 o34
HEONORR T DZENIEFICEE T, FMESHRHL (ESR) 2EHF IT/hSWE S DOE =R EE, VAT L4
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KD SNR METFLET, 2079 ® ESR N+ THRWEEIE, Bz 7 o EEFNRGT A B IN T2 4L ERHY
F9, 1uF OEEE NR ENTH T 5L, REF50xx DNV R¥E Yy A R Z R CTE£7,

OPA365 OH ) THFED RC 74/ Z % H L. REF50xx |2 R AeAfEOH a5 o3 2L, TRIMINR v (2 &

RAHMEDa T oY a2 AL T SNR 2T L RE, £ 9-1 IRLET,

RO BEORHKILCBIIBT—F 7040 a Y ARKER

T ARG 1 7 ARG 2
OPA365 RC 7 (/14 124Q, 1nF 124Q, 1nF
REF5040 (i a7 4 10uF 10uF + 47yF
TRIM/NR B> D=z T4 OuF 1uF
SNR 86.7 dB 92.8 dB

9.21.3 7 U —2 a3 U Hilg

K9-2.FFT7AY b -F=% - 794523 - RATFAD/AX - 707

10 BIRICBI T S HREIE

REF50xx 7 7V DLV 7 7L AL, Ray 7 7O NEEDRIEF ITIRWZERREE T, R/NERESEN 2.7V ThD
REF5020 # &, ZHHDU 7 7L ABEITEAFRREE TH EELD 200mV EWEETEETE L, AfHID
KT OWTI, R e R ey 7T O RNEE AR 7 ay e, X 6-6 (ZRLE T, REF50xxI 38110 REF50xxAl
(2. 1UF 725 50uF OFFHDOEPR/SA /SR 27 a2 HELEL £9°, REFS50XXEl (21X 1uF~10uF OEiH O &P/ A

IRA AT oY EBEOLET,

26 BRHCT BT — RN 2 (DA RB bt B
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Mb47ohk

MA VAT MDHARSA Y

REF50xxl, REF50xxAl

o BIFRAANRZR T U, BIRBLIOT TR B TEARETESIT TRELET, ZONRAR a3 oH
LT 1uF ~ 10uF TT, LE R, JARADSZNWEIEmALE— L L ADOEREFHET D120, ThHy TV TR
BABNTEET,

o NREVETIUREDMNT, AUF DIARX TANEV T 2T oS ERlELET,

o HJNEAYF ~ B0uF D= T U TT Ay TV T T HRERGVET, a7 o EESOREUTA T v ar
T, JAAMEREER R ESES0, tHiar T o oHELE ESR 13 10~1.5Q T,

o HAETTUREORNZ AUF OF B 7o Y2 WHNGEBIMNTHIET, JARETANZ) T TE T —H TN
—RLLTDAAF o T ARNSGESIET,

REF50xxEI

o BENAA SRR TR, BIRES TUROEAZTELETEST CTRELET, ZO/NNA/RR a7 Y OHESE
fEIE 0.1uF ~ 10uF TF, BERD, /A RDLNWET@mA L E—F L ADEREME T D20, Ty TV TR
BEBINTEET, f/hOar 7o Hix, T AOEHELICEE T 50 ERHV ET

s NREVETTIUREDMNZ, 7TA 1 D 0OAUF~AUF DI AR TANEZV T arT oY ailELET

o L. 1uF~100uF DK ESR (i KA 1Q) 22T v B TTF Ay 7V 7450 ERHVET,

120479 Ml

NEED
DNGC § DNC :
L[] 8 | R
[or] & )
- GND TRIMINH | -
©
][]
B 11-1. REF50xxl. REF50xxAl L4 7 Al 11-2. REF50xxEl DL 14 7 Ml
11.3 EHER

REF50xx 7 73VUIE. 8 E SN~ AN EEEHFEICH>T 210mA OEBRAR ST AZERNHESN TWET, T
AZDREIT. X6 1> T EFLET,

Ty=Ta+Ppx 8y (6)

ZIT,

© Ty=EEEIRL (°C)

o Ta=JAMRE (°C)

« Pp=iHEET (W)

© Ba = BEOEDDIEEA~OBES ((C/W)

REF50xx MDA ERIEE L, #axt i KER D 150°CEBZ /NI L TLEEN,
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12 TFNARABLUPRF 1AV FOYR=F
121 RFa A bPOYR—-F
12.1.1 BIEEH

BEEEHZ DWW TIL, L F AL TLEENY,

o TERHFRALAYLAY [0.05uV/C (FKAE), H—FEJRD CMOS PuRI 7k =X F 77 [F— 5 —
K

+ REF5020 PSpice €7 /L

« REF5020 TINA-TIVZ 7L AT H A

« REF5020 TINA-TI Spice €7 /L

+ INA270 PSpice €7 /L

+ INA270 TINA-TI U7 7L o R F YA

+ INA270 TINA-TI Spice €7 /v

122 RFa AV FOEFBEMZRITID AL

R 2 A RO FEHITOWTOEEIZZ T EDIZIE, www.tij.co.jp DT /AR T 4 /L2 % BINTLIEE W, [[@H] 27
Uo7 U TSR T DL, BEINIZT R COBBIEFRICE T AL A=A BZ ITTRAZENTEET, EEOFEMIC
ONTE, WETSNTERF 2 AV MIE FN CWAUGETEEA ZELIZE0,

123 YR—F- VY=

TXY R ARV NALY E2E™ PR —b e T —TAF, T =T BRREEE A DORIE LR G T A Mg Ao
— IS HGEN D EEE D ZEN TEDIGFT T, BEFORIZEZMRBZELIZD, ME OEMELTZVT52L T, % EH T E
TR RIS A LN TEET,

V73N TNBar 73, KB IZID BUROFE RSN HO T, ZNOIET R A AV LAY O

AR T ALO TR, BT LE TR R AL RV ALY O RfiEE KL= DO TIEHOER A, TF PR AL R
VALY O S E BRI TLIZEN,

12.4 BE

THXY R A AV A Y E2E™ is a trademark of Texas Instruments.
TRCOFEEL, ZNENOFAHEIZIRELET,

12.5 &

FXA R AR LAY R ZOHEEEIZIX, HRECIEEO — BB L OVERDFLHIN TWVET,

13 tXFT B EE

BRE S REORFIILGETERL TOET, TOUGTEIEIZSAFERICHEC T ET,
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PACKAGING INFORMATION

rderable Device tatus Package e Package Pins Package co Plan ead finis eak Tem em evice Markin amples
Orderable Devi S Package Type Package Pins Packag Eco PI Lead finish/ MSL Peak Temp  Op Temp (°C) Device Marking Sampl
@ Drawing Qty @ Ball material ®3) (415)
®)
REF5010AID ACTIVE SoIC D 75  RoOHS & Green Call Tl Level-2-260C-1 YEAR  -40to 125 REF
5010
A
REF5010AIDGKR ACTIVE VSSOP DGK 2500 RoHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 R50G
REF5010AIDGKT ACTIVE VSSOP DGK 250 ROHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 R50G
REF5010AIDR ACTIVE Soic D 2500 RoHS & Green NIPDAU Level-2-260C-1 YEAR  -40to0 125 REF
5010
A
REF5010I1D ACTIVE SoIC D 75  ROHS & Green Call Tl Level-2-260C-1 YEAR  -40to 125 REF
5010
REF5010IDGKR ACTIVE VSSOP DGK 2500 RoOHS & Green Call Tl Level-2-260C-1 YEAR  -40to 125 R50G Samples
REF5010IDGKT ACTIVE VSSOP DGK 250 RoOHS & Green Call Tl Level-2-260C-1 YEAR  -401t0 125 R50G Samples
REF5020AID ACTIVE SoIC D 75  ROHS & Green Call Tl Level-2-260C-1 YEAR  -40to 125 REF
5020
A
REF5020AIDGKR ACTIVE VSSOP DGK 2500 RoHS & Green NIPDAU Level-2-260C-1 YEAR  -40to0 125 R50A Samples
REF5020AIDGKT ACTIVE VSSOP DGK 250 RoOHS & Green Call Tl Level-2-260C-1 YEAR  -40to 125 R50A Samples
REF5020AIDR ACTIVE Ssoic D 2500 RoHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 REF
5020
A
REF5020ID ACTIVE Soic D 75  ROHS & Green Call Tl Level-2-260C-1 YEAR  -40to0 125 REF
5020
REF5020IDGKR ACTIVE VSSOP DGK 2500 RoHS & Green Call Tl Level-2-260C-1 YEAR  -40to0 125 R50A
REF5020IDGKT ACTIVE VSSOP DGK 250 ROHS & Green Call Tl Level-2-260C-1 YEAR  -40to 125 R50A
REF5020IDR ACTIVE soic D 2500 RoHS & Green Call Tl Level-2-260C-1 YEAR  -401t0 125 REF
5020
REF5025AID ACTIVE SoIc D 75  ROHS & Green Call Tl Level-2-260C-1 YEAR  -40to0 125 REF
5025
A
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Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
(1) Drawing Qty %) Ball material ©) (4/5)
6
REF5025AIDGKR ACTIVE VSSOP DGK 8 2500 RoOHS & Green Call Tl | NIPDAU Level-2-260C-1 YEAR  -40to 125 R50B
REF5025AIDGKT ACTIVE VSSOP DGK 8 250 ROHS & Green Call Tl | NIPDAU Level-2-260C-1 YEAR  -40to 125 R50B
REF5025AIDR ACTIVE SoIC D 8 2500 RoOHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 REF
5025
A
REF5025EIDR ACTIVE SoIC D 8 3000 ROHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 R5025E
REF5025ID ACTIVE SoIC D 8 75 ROHS & Green Call Tl Level-2-260C-1 YEAR  -40to 125 REF Samples
5025
REF5025IDGKR ACTIVE VSSOP DGK 8 2500 RoHS & Green Call Tl Level-2-260C-1 YEAR  -40to 125 R50B Samples
REF5025IDGKT ACTIVE VSSOP DGK 8 250 ROHS & Green Call Tl Level-2-260C-1 YEAR  -40to 125 R50B
REF5025IDR ACTIVE SOoIC D 8 2500 ROHS & Green Call Tl Level-2-260C-1 YEAR  -40to 125 REF
5025
REF5030AID ACTIVE SOoIC D 8 75 ROHS & Green Call Tl Level-2-260C-1 YEAR  -40to 125 REF Samples
5030
A
REF5030AIDGKR ACTIVE VSSOP DGK 8 2500 ROHS & Green Call Tl | NIPDAU Level-2-260C-1 YEAR  -40to 125 R50C
REF5030AIDGKT ACTIVE VSSOP DGK 8 250 ROHS & Green Call Tl Level-2-260C-1 YEAR  -40to 125 R50C Samples
REF5030AIDR ACTIVE SoIC D 8 2500 RoOHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 REF Samples
5030
A
REF5030ID ACTIVE SoIC D 8 75 ROHS & Green Call T Level-2-260C-1 YEAR  -40to 125 REF
5030
REF5030IDGKR ACTIVE VSSOP DGK 8 2500 ROHS & Green Call Tl Level-2-260C-1 YEAR  -40to 125 R50C
REF5030IDGKT ACTIVE VSSOP DGK 8 250 RoHS & Green Call Tl Level-2-260C-1 YEAR  -40to 125 R50C
REF5030IDR ACTIVE SoIC D 8 2500 ROHS & Green Call Tl Level-2-260C-1 YEAR  -40to 125 REF
5030
REF5040AID ACTIVE SoIC D 8 75 ROHS & Green Call Tl Level-2-260C-1 YEAR  -40to 125 REF
5040
A
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Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
(1) Drawing Qty %) Ball material ©) (4/5)
6
REF5040AIDGKR ACTIVE VSSOP DGK 8 2500 RoOHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 R50D
REF5040AIDGKT ACTIVE VSSOP DGK 8 250 ROHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 R50D
REF5040AIDR ACTIVE SoIC D 8 2500 RoOHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 REF
5040
A
REF5040ID ACTIVE SoIC D 8 75 ROHS & Green Call Tl Level-2-260C-1 YEAR  -40to 125 REF
5040
REF5040IDGKR ACTIVE VSSOP DGK 8 2500 ROHS & Green Call Tl Level-2-260C-1 YEAR  -40to 125 R50D Samples
REF5040IDGKT ACTIVE VSSOP DGK 8 250 RoHS & Green Call Tl Level-2-260C-1 YEAR  -40to 125 R50D Samples
REF5040IDR ACTIVE SoIC D 8 2500 ROHS & Green Call Tl Level-2-260C-1 YEAR  -40to 125 REF
5040
REF5045AID ACTIVE SoIC D 8 75 ROHS & Green Call Tl Level-2-260C-1 YEAR  -40to 125 REF
5045
A
REF5045AIDGKR ACTIVE VSSOP DGK 8 2500 ROHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 R50E Samples
REF5045AIDGKT ACTIVE VSSOP DGK 8 250 ROHS & Green Call Tl | NIPDAU Level-2-260C-1 YEAR  -40to 125 R50E
REF5045AIDR ACTIVE SOoIC D 8 2500 ROHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 REF Samples
5045
A
REF50451D ACTIVE SoIC D 8 75 ROHS & Green Call Tl Level-2-260C-1 YEAR  -40to 125 REF
5045
REF5045IDGKR ACTIVE VSSOP DGK 8 2500 ROHS & Green Call Tl Level-2-260C-1 YEAR  -40to 125 R50E Samples
REF5045IDGKT ACTIVE VSSOP DGK 8 250 ROHS & Green Call Tl Level-2-260C-1 YEAR  -40to 125 R50E
REF5045IDR ACTIVE SoIC D 8 2500 RoOHS & Green Call Tl Level-2-260C-1 YEAR  -40to 125 REF
5045
REF5050AID ACTIVE SoIC D 8 75 ROHS & Green Call Tl Level-2-260C-1 YEAR  -40to 125 REF
5050
A
REF5050AIDGKR ACTIVE VSSOP DGK 8 2500 ROHS & Green Call Tl | NIPDAU Level-2-260C-1 YEAR  -40to 125 R50F
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Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
(1) Drawing Qty %) Ball material ©) (4/5)
(6)
REF5050AIDGKT ACTIVE VSSOP DGK 8 250 ROHS & Green NIPDAU Level-2-260C-1 YEAR -40 to 125 R50F
REF5050AIDR ACTIVE SOIC D 8 2500 ROHS & Green NIPDAU Level-2-260C-1 YEAR -40 to 125 REF
5050
A
REF5050EIDR ACTIVE SolIC D 8 3000 ROHS & Green NIPDAU Level-2-260C-1 YEAR -40 to 125 R5050E
REF5050ID ACTIVE SOIC D 8 75 ROHS & Green Call Tl Level-2-260C-1 YEAR -40 to 125 REF
5050
REF5050IDGKR ACTIVE VSSOP DGK 8 2500 ROHS & Green Call Tl Level-2-260C-1 YEAR -40 to 125 R50F
REF5050IDGKT ACTIVE VSSOP DGK 8 250 ROHS & Green Call Tl Level-2-260C-1 YEAR -40 to 125 R50F
REF5050IDR ACTIVE SoIC D 8 2500 ROHS & Green Call Tl Level-2-260C-1 YEAR -40 to 125 REF
5050

@ 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. TI 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.

@ 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 a line is indented then it is a continuation
of the previous line and the two combined represent the entire Device Marking for that device.
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® | ead 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 Tl suppliers consider certain information to be proprietary, and thus CAS numbers and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.

OTHER QUALIFIED VERSIONS OF REF5020, REF5025, REF5040, REF5050 :
o Enhanced Product : REF5020-EP, REF5025-EP, REF5040-EP, REF5050-EP

NOTE: Qualified Version Definitions:

e Enhanced Product - Supports Defense, Aerospace and Medical Applications
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
A |<— KO 4 P1—p|
oo o olo 000 T
o |eo o | Bo ‘l"
. DiaRriit!er ' '
Cavity +| A0 |+
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
T Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O O O O O 0 0 Sprocket Holes
| |
T T
Nl —>
Q3 : Q4 Q3 : User Direction of Feed
— |
Pocket a‘ugdrants
*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)
REF5010AIDGKR VSSOP DGK 8 2500 330.0 12.4 5.3 3.4 1.4 8.0 12.0 Q1
REF5010AIDGKT VSSOP DGK 8 250 180.0 12.4 53 3.4 1.4 8.0 12.0 Q1
REF5010AIDR SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
REF5010IDGKR VSSOP DGK 8 2500 330.0 12.4 5.3 3.4 1.4 8.0 12.0 Q1
REF5010IDGKT VSSOP DGK 8 250 180.0 12.4 5.3 3.4 1.4 8.0 12.0 Q1
REF5020AIDGKR VSSOP | DGK 8 2500 330.0 124 5.3 34 14 8.0 | 12.0 Q1
REF5020AIDGKT VSSOP DGK 8 250 180.0 12.4 5.3 3.4 1.4 8.0 12.0 Q1
REF5020AIDR SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
REF5020IDGKR VSSOP DGK 8 2500 330.0 12.4 5.3 3.4 1.4 8.0 12.0 Q1
REF5020IDGKT VSSOP | DGK 8 250 180.0 124 5.3 34 14 8.0 | 12.0 Q1
REF5020IDR SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
REF5025AIDGKR VSSOP DGK 8 2500 330.0 12.4 5.3 3.4 1.4 8.0 12.0 Q1
REF5025AIDGKT VSSOP DGK 8 250 180.0 12.4 5.3 3.4 1.4 8.0 12.0 Q1
REF5025AIDR SoIC D 8 2500 330.0 124 6.4 5.2 21 8.0 | 12.0 Q1
REF5025EIDR SOIC D 8 3000 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
REF5025IDGKR VSSOP DGK 8 2500 330.0 12.4 5.3 3.4 1.4 8.0 12.0 Q1
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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)
REF5025IDGKT VSSOP | DGK 250 180.0 12.4 5.3 34 14 8.0 12.0 Q1
REF5025IDR SoIC D 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1

REF5030AIDGKR VSSOP DGK
REF5030AIDGKT VSSOP DGK

2500 330.0 12.4 5.3 3.4 1.4 8.0 12.0 Q1
250 180.0 12.4 5.3 3.4 1.4 8.0 12.0 Q1

REF5030AIDR SOIC D 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
REF5030IDGKR VSSOP DGK 2500 330.0 12.4 5.3 3.4 1.4 8.0 12.0 Q1
REF5030IDGKT VSSOP DGK 250 180.0 12.4 5.3 3.4 1.4 8.0 12.0 Q1

REF5030IDR SOIC D 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1

REF5040AIDGKR VSSOP DGK
REF5040AIDGKT VSSOP DGK

2500 330.0 12.4 5.3 3.4 1.4 8.0 12.0 Q1
250 180.0 12.4 5.3 3.4 14 8.0 12.0 Q1

REF5040AIDR SOIC D 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
REF5040IDGKR VSSOP DGK 2500 330.0 12.4 5.3 3.4 1.4 8.0 12.0 Q1
REF5040IDGKT VSSOP DGK 250 180.0 12.4 5.3 3.4 1.4 8.0 12.0 Q1

REF5040IDR SOIC D 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1

REF5045AIDGKR VSSOP DGK
REF5045AIDGKT VSSOP DGK

2500 330.0 12.4 5.3 3.4 1.4 8.0 12.0 Q1
250 180.0 12.4 5.3 3.4 1.4 8.0 12.0 Q1

REF5045AIDR SOIC D 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
REF5045IDGKR VSSOP DGK 2500 330.0 12.4 5.3 3.4 1.4 8.0 12.0 Q1
REF5045IDGKT VSSOP DGK 250 180.0 12.4 5.3 3.4 1.4 8.0 12.0 Q1

REF5045IDR SOIC D 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1

REF5050AIDGKR VSSOP DGK
REF5050AIDGKT VSSOP DGK

2500 330.0 12.4 5.3 3.4 1.4 8.0 12.0 Q1
250 180.0 12.4 5.3 3.4 14 8.0 12.0 Q1

0o |00 (0O |00 (0O |0 (OO |0 (0O |0 (OO |0 (OO |©O (OO |©O (OO |OO (OO |©O (OO |0 (OO |©O (OO | QO | QO

REF5050AIDR SOIC D 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
REF5050EIDR SOIC D 3000 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
REF5050IDGKR VSSOP DGK 2500 330.0 12.4 5.3 3.4 1.4 8.0 12.0 Q1
REF5050IDGKT VSSOP DGK 250 180.0 12.4 5.3 3.4 1.4 8.0 12.0 Q1

REF5050IDR SOIC D 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
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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)
REF5010AIDGKR VSSOP DGK 8 2500 367.0 367.0 35.0
REF5010AIDGKT VSSOP DGK 8 250 210.0 185.0 35.0

REF5010AIDR SolIC D 8 2500 367.0 367.0 35.0
REF5010IDGKR VSSOP DGK 8 2500 356.0 356.0 35.0
REF5010IDGKT VSSOP DGK 8 250 210.0 185.0 35.0

REF5020AIDGKR VSSOP DGK 8 2500 367.0 367.0 35.0
REF5020AIDGKT VSSOP DGK 8 250 210.0 185.0 35.0

REF5020AIDR SOIC D 8 2500 367.0 367.0 35.0
REF5020IDGKR VSSOP DGK 8 2500 367.0 367.0 35.0
REF5020IDGKT VSSOP DGK 8 250 210.0 185.0 35.0

REF5020IDR SolIC D 8 2500 367.0 367.0 35.0

REF5025AIDGKR VSSOP DGK 8 2500 367.0 367.0 35.0
REF5025AIDGKT VSSOP DGK 8 250 210.0 185.0 35.0

REF5025AIDR SoIC D 8 2500 367.0 367.0 35.0

REF5025EIDR SolIC D 8 3000 353.0 353.0 32.0
REF5025IDGKR VSSOP DGK 8 2500 367.0 367.0 35.0
REF5025IDGKT VSSOP DGK 8 250 210.0 185.0 35.0

REF5025IDR SoIC D 8 2500 367.0 367.0 35.0
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Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
REF5030AIDGKR VSSOP DGK 8 2500 367.0 367.0 35.0
REF5030AIDGKT VSSOP DGK 8 250 210.0 185.0 35.0
REF5030AIDR SOIC D 8 2500 367.0 367.0 35.0
REF5030IDGKR VSSOP DGK 8 2500 367.0 367.0 35.0
REF5030IDGKT VSSOP DGK 8 250 210.0 185.0 35.0
REF5030IDR SOIC D 8 2500 367.0 367.0 35.0
REF5040AIDGKR VSSOP DGK 8 2500 367.0 367.0 35.0
REF5040AIDGKT VSSOP DGK 8 250 210.0 185.0 35.0
REF5040AIDR SOIC D 8 2500 367.0 367.0 35.0
REF5040IDGKR VSSOP DGK 8 2500 367.0 367.0 35.0
REF5040IDGKT VSSOP DGK 8 250 210.0 185.0 35.0
REF5040IDR SOIC D 8 2500 367.0 367.0 35.0
REF5045AIDGKR VSSOP DGK 8 2500 367.0 367.0 35.0
REF5045AIDGKT VSSOP DGK 8 250 210.0 185.0 35.0
REF5045AIDR SolIC D 8 2500 367.0 367.0 35.0
REF5045IDGKR VSSOP DGK 8 2500 367.0 367.0 35.0
REF5045IDGKT VSSOP DGK 8 250 210.0 185.0 35.0
REF5045IDR SoIC D 8 2500 356.0 356.0 35.0
REF5050AIDGKR VSSOP DGK 8 2500 356.0 356.0 35.0
REF5050AIDGKT VSSOP DGK 8 250 210.0 185.0 35.0
REF5050AIDR SOIC D 8 2500 356.0 356.0 35.0
REF5050EIDR SOIC D 8 3000 353.0 353.0 32.0
REF5050IDGKR VSSOP DGK 8 2500 356.0 356.0 35.0
REF5050IDGKT VSSOP DGK 8 250 210.0 185.0 35.0
REF5050IDR SOIC D 8 2500 367.0 367.0 35.0
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TUBE

T - Tube
height L - Tubelength

< n < n
« Lt < Lt

' 5
w-Tube| I U U _
> width %%
; v

— B - Alignment groove width

\ 4

*All dimensions are nominal

Device Package Name |Package Type Pins SPQ L (mm) W (mm) T (um) B (mm)
REF5010AID D SoIC 8 75 506.6 8 3940 4.32
REF5010ID D SoIC 8 75 506.6 8 3940 4.32
REF5020AID D SoIC 8 75 506.6 8 3940 4.32
REF50201D D SoIC 8 75 506.6 8 3940 4.32
REF5025AID D SoIC 8 75 506.6 8 3940 4.32
REF5025ID D SoIC 8 75 506.6 8 3940 4.32
REF5030AID D SOIC 8 75 506.6 8 3940 4.32
REF5030ID D SoIC 8 75 506.6 8 3940 4.32
REF5040AID D SoIC 8 75 506.6 8 3940 4.32
REF5040ID D SoIC 8 75 506.6 8 3940 4.32
REF5045AID D SoIC 8 75 506.6 8 3940 4.32
REF50451D D SoIC 8 75 506.6 8 3940 4.32
REF5050AID D SoIC 8 75 506.6 8 3940 4.32
REF5050ID D SoIC 8 75 506.6 8 3940 4.32
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PACKAGE OUTLINE
SOIC - 1.75 mm max height

DOOO8A

SMALL OUTLINE INTEGRATED CIRCUIT

SEATING PLANE\
re———— .228-.244 TYP

58019 ([0 B1[C]
PIN 1 ID AREA

6X[.050
: o [1.27] —] \
T == %
I T |
— 2X |
.189-.197
[4.81-5.00] % 150 |
NOTE 3 [3.81] ?
] u
4X (0°-15%) \
- == ‘
L\ J 5 T p—
3] 8X .012-.020 }
150-.157 —— [0.31-0.51] —={ .069 MAX
[3,\.1801%528] |9 [.010[0.25)0) [c|A[B] [1.75]

‘\‘_

[ 1 .‘\‘ ‘\1 .005-.010 TYP
: J [0.13-0.25]
4X (0°-15°) \/ j‘

SEE DETAIL A

'
. arﬁ ‘L .004-.010
0-8 [0.11-0.25]
.016-.050
[0.41-1.27] DETAIL A
(041) =  TYPICAL
[1.04]

4214825/C 02/2019

NOTES:

. Linear dimensions are in inches [millimeters]. Dimensions in parenthesis are for reference only. Controlling dimensions are in inches.
Dimensioning and tolerancing per ASME Y14.5M.

. This drawing is subject to change without notice.

. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed .006 [0.15] per side.

. This dimension does not include interlead flash.

. Reference JEDEC registration MS-012, variation AA.

[N

(G200 w N
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EXAMPLE BOARD LAYOUT
DOOO8SA SOIC - 1.75 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT

8X (.061 )
[1.55] SYMM
SEE
L ¢ DETAILS

— :

8X (.024) j C?
[0.6] SYMM
- ) P ¢

! ! ~— (R.002 ) TYP
_ [0.05]
=3 s

6X (.050 ) | |

[1.27]
~ (-[5143]) — ™

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:8X

SOLDER MASK SOLDER MASK
METAL /OPENING OPENING‘\ /“S”S[Sggmii

|
|
EXPOSED /
METAL EXPOSED N 2
4 METAL
L .0028 MAX .0028 MIN
[0.07] [0.07]
ALL AROUND ALL AROUND
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED

SOLDER MASK DETAILS

4214825/C 02/2019

NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.
7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN
SOIC - 1.75 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT

DOOO8A

8X (.061 )
[1.55] SYMM

¥ 1
8X (.024) T

[0.6]

SYMM

—- iy
| | (R.002 ) TYP

0.05
o [T Js oo

6X (.050 ) — ! !

[1.27]
Li (.213) 4J
[5.4]

SOLDER PASTE EXAMPLE
BASED ON .005 INCH [0.125 MM] THICK STENCIL
SCALE:8X

4214825/C 02/2019

NOTES: (continued)

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

9. Board assembly site may have different recommendations for stencil design.
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PACKAGE OUTLINE
DGKOOO8A VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE

02
| Soacl— -

FPIN 1 INDEX AREA SEATING
‘ PLANE
) 8 6X ,/j\
—] == j T T
—-—] 2% 1l
|
[ ] + ‘ ]
— == |
L ) 5 L 5 0.38 \J/
I N S %0130 [c[ale]
NOTE 4
\f{ ‘\ 0.23
/
- <¥SEE DETAIL A o
1.1 MAX

L 0.15

0.05

DETAIL A
TYPICAL

4214862/A 04/2023

NOTES: PowerPAD is a trademark of Texas Instruments.

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. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed 0.15 mm per side.

4. This dimension does not include interlead flash. Interlead flash shall not exceed 0.25 mm per side.

5. Reference JEDEC registration MO-187.
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EXAMPLE BOARD LAYOUT
DGKOO08A "VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE

Tsx (1.4) j
1

8X (0.45) 1 [ Y J

SEE DETAILS
‘ (4.4)
LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 15X
SOLDER MASK METAL METAL UNDER SOLDER MASK
OPENING  \ SOLDER MASK‘\ /  OPENING
O |
|
EXPOSED METAL \ * T T——EXPOSED METAL
0.05 MAX # 0.05 MIN
ALL AROUND ALL AROUND
NON-SOLDER MASK SOLDER MASK
DEFINED DEFINED

(PREFERRED) SOLDER MASK DETAILS

4214862/A 04/2023

NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.
7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
8. Vias are optional depending on application, refer to device data sheet. If any vias are implemented, refer to their locations shown

on this view. It is recommended that vias under paste be filled, plugged or tented.
9. Size of metal pad may vary due to creepage requirement.
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EXAMPLE STENCIL DESIGN
DGKOO08A "VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE

(R0.05) TYP

+ r 8X (;.4) j

8X (0.45) 1 [ ]

SOLDER PASTE EXAMPLE
SCALE: 15X

4214862/A 04/2023

NOTES: (continued)

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

INSTRUMENTS
www.ti.com




EEXHASEELEEE
TERHRA AVAVIADY R, BF—REERMET—R (T— 22— REBHRET). REVIY—-R(VITLVATHA U EBRE
F) TTUT—2 30 RREFICHETREET RINA A, Web V—)L, Z2HER, TOMOVY—R%E, XRHFIFETZAREENSS
TRROFEFR) BRELTHY, EaESLTREENCNIZBEEHORTRII. FZE0ANUEEOFRERIZEZCVAIBZRIL
. ARNELRBRHICADDSTERLET,

SNSOUY—RA, TFHR A VAVIX VYV HREFERITIRAOBRREBALHEREANOREEZERLELENTT, (1) BEFK
DT TVT—=23VICBLE TFYR AVAVIXYHEROEE. 2) BEZROTSUTr—23 > 0Ok, BRI, 828R, 3) BEFHKROD
T7VTr—2avIlZUTHEEREL. TOMOHSWIREM, EF1UT4, R, ELRBOBEHEANORELERICHETHER
Z, BEEOIKNBIMTESENDELET,

LROZEVY AR, FEBLKEEENDAEMA B ET. ChSsOUY—RARK, VY—ATHAEKTVS TFHR- 1AV
AVVHREERAIZITTIT—230REOBNTOR, THFYA AVAVIADVEZOERZHERICHFELET, Chs50
DY—RAICEALT, kOB TERIZCEXBBIDCERFRELETNTVET, TFHRA A VAVIXDYREZEOHNEEED
SAEVAFREENTVRRTEB Y EEA. BERLE. ChosOUY—RAZASTHEALLERRETZ2H50DBRALIT, BE,
BH, BX, BRECOVT, TEHR AVAVIAXDYB LT ZTORBAZELZICHETZE0EL, TFHR AVAVILXIYE
—tIOEEEEELET,

THFEHRA AZAYNIXYOR@E, TFFA AVAVILADY OBRGERHE, B ticom®HrDND THEHR A VAVILADY
HROBEEREENVTIhAZBU TRUIZIEATESFENOTTRHEIATVET, TFHRA 1VAVIXIYNFhs5DYY
—AZRMIRZ LR, BAETID TFTRA AVAVIADY ORAFCBEORIEOHEDVLAPEEZERIZENTRH Y £
/LO

BEBEFVABIENMKRERLFREFEEZRELLBETE, TFHR AVAVIAVYRBThSICERERBA, EBELET,

FIE SEFR : Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2025, Texas Instruments Incorporated


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

	1 特長
	2 アプリケーション
	3 概要
	目次
	4 デバイス比較表
	5 ピン構成および機能
	6 仕様
	6.1 絶対最大定格
	6.2 ESD 定格
	6.3 推奨動作条件
	6.4 熱に関する情報
	6.5 電気的特性 REF50
	6.6 電気的特性 REF50EI
	6.7 代表的特性：REF50xxI、REF50xxAI
	6.8 代表的特性：REF50xxEI

	7 パラメータ測定情報
	7.1 半田付けの熱による変動

	8 詳細説明
	8.1 概要
	8.2 機能ブロック図
	8.3 機能説明
	8.3.1 温度監視
	8.3.2 温度ドリフト
	8.3.3 熱ヒステリシス
	8.3.4 ノイズ性能
	8.3.5 長期安定性
	8.3.6 TRIM/NR ピンを使用した出力調整

	8.4 デバイスの機能モード
	8.4.1 基本的な接続
	8.4.2 電源電圧
	8.4.3 負のリファレンス電圧


	9 アプリケーションと実装
	9.1 アプリケーション情報
	9.2 代表的なアプリケーション
	9.2.1 16ビット、250KSPS のデータ・アクイジション・システム
	9.2.1.1 設計要件
	9.2.1.2 詳細な設計手順
	9.2.1.3 アプリケーション曲線



	10 電源に関する推奨事項
	11 レイアウト
	11.1 レイアウトのガイドライン
	11.2 レイアウト例
	11.3 電力散逸

	12 デバイスおよびドキュメントのサポート
	12.1 ドキュメントのサポート
	12.1.1 関連資料

	12.2 ドキュメントの更新通知を受け取る方法
	12.3 サポート・リソース
	12.4 商標
	12.5 用語集

	13 改訂履歴
	14 メカニカル、パッケージ、および注文情報



