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REF50xx {IKMEE . ARARIEE. T8 Vn A2 i R
1 KptE 3 A
o RIRER (ROKME ) - REF50xx 7&K Ml MR . K5 R fl IR JE viE AR =
- BERREE (7)) : 2.5ppm/°C HIP= T R o IX Lo BE U [F] I S RFIE HR R AR IR, R EL
- &Y 3ppm/°C A H i 2R VR R RN S s R
- IRHERRZL < 8ppm/°C ST LA M0 W B R BT M 0 R
s mEREEE (ROKME ) - (2.5ppm/°C) FIEAEHHE (0.025%). XEERFEINZ AEH
- BEEREEZL : 0.025% AICHT IR 75 (0.5 1 Vpp/V) , i REF50xx 241 JE i
- 554 0 0.05% ST SRS EBIE RE RS . REF50 F %1 H 41 g 4%
- IR 0% %% (REF50xxEI). %% % (REF50xx) Al b i 2 2
o fIRMERERS (REF50xxAl). 7 8 5|l SOIC 11 VSSOP i rh 2 fit
- WEOREEYL 0.5 1 VpplV AL fBEREEEEA - 40°C & 125°C.
- EbRHERELL 3 u Vpp/V R RS 2 [ S e 1
\ SEEER VR LR, ES L K 4-2.
o KR R B RA B EE R %, ES W #
- 55— 1000 7~ 5 24 22ppm (SOIC-8) HERFR
- #5—4> 1000 /N J5 9 50ppm (VSSOP-8) BIRT HR( BT
o TERTREIAHE - REF50xx| D(SOIC, 8) 4.90mm x 3.91mm
- RERAEL - 42V REF50x0Al DGK ( VSSOP , 8) |3.00mm x 3.00mm
- B UEEEY - 18V REF50xxEI D (SOIC, 8) 4.90mm x 3.91mm
° =n AI~ N7
i L : £10mA (1) 0 TIRFTE T RIES | ¥ 2 S 2 oK R AT T W
o RJEVEHE : -40°C & 125°C .

BPERNE (K x 58 ) MRERRE 3
zm)ﬂ (2)  FHEERS (K x5 ) NAARE , FEFESIE (SR ) .
. EEBOR R R G
o LRI &
. TR

. TR

o JE IR I AR
. SR AT
5V

AD88326
h REF GND

REF5040

CT Vin Vour

Cavpass i

T 22 uF
GND I

Input Signal,
0OVto4V
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1P i S 22

AR IS . TR, TR TS TR AR T R R AR A T E ML A, T IERESCRIHER . AffA
HERAPE | 55U I t.com 3 BT S SCRRAS (ISR ) .
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A2
T HFEE et 1 B IR e 22
2 B e 1 8.2 THERETTHER oo 22
B BB ettt eeenenes 1 R L TR 23
A BBEELERZR oo 3 8.4 BEAEINBEIETR oo 25
B B B B AT BE oottt 4 O FBEFIAIEEI ..ottt 27
B BT e 5 eI A S E L = SRS 27
(R IEED R o . b = DTS 5 9.2 HLIEI R T oot 27
B.2 ESD ZEZ .ottt 5 9.3 LB A TEIE I oo 28
B.3 I IB AT 2 ettt 5 0 BT R et 28
B4 PP BEAE e B 10 B R ST dE e 30
6.5 HA R REF50XX] FT REFS0XXAL c..eveieeeeeeeeeeeeeeeen 7 10,1 SR S et enene 30
6.6 HLAHEIE REFBOXXEL .....ieieieieeeeeeeeeseseeeeeseeeneeeseseeeees 9 10.2 B STARETEFTIEI oo 30
6.7 SRR« REF50xX]. REFS0XXAL. ... 11 10.3 SZRFE Y e 30
6.8 HAUENE - REFSOXXEL ..o, 16 104 TR e 30
L <0 L= S TTRT 20 105 ZRIBEZR oo 30
TA JEIEITEIS oo 20 B T T TR oot 30
8 BEZIBEIT oo 22 12 BB SR e 31
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4 F/HFLRR
R 4-1. B Vour HE
P2
SOIC (8) VSSOP (8) ks
AN3dE REF5020ID REF5020AID REF5020IDGK REF5020AIDGK 2.048V
REF5025EID REF5025ID REF5025AID REF5025IDGK REF5025AIDGK 2.5V
REF5030EID REF5030ID REF5030AID REF5030IDGK REF5030AIDGK 3V
REF5040EID REF5040ID REF5040AID REF5040IDGK REF5040AIDGK 4.096V
REF5045EID REF5045ID REF5045AID REF5045IDGK REF5045AIDGK 4.5V
REF5050EID REF5050ID REF5050AID REF5050IDGK REF5050AIDGK 5.0V
ANidE REF5010ID REF5010AID REF5010IDGK REF5010AIDGK 10.0V
R 4-2. F/AEREHER
s £33 BERY VIREKE R 7S VN Max BONERA
REF50xxEI 18 0 A2 T 2.5ppm/°C +0.025% 0.5 Vpp/V 42V 480 1 A
REF50xxI = 3ppm/°C +0.05% 31 Vpp/V 18V 1.2mA
REF50xxAI Wk 8ppm/°C +0.1% 3 1 VpplV 18V 1.2mA
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5 5| WECEMTIRE

o )
©)

8 DNC
7 NC

EN 1 8 DNC
Vin| 2 7 NC

TEMP 3 ZI Vour TEMP 3 ZI Vour
GND 4 II TRIM/NR GND 4 II NR
— —
Not to scale Not to scale
& 5-1. REF50xxAl. REF50xxI| K 5-2. REF50xxEI
8 5/ soIC. VSSOP 8 5/ soIC
Vg e g
& 5-1. 5| IThAE
Gl
B4 REF50xxl. REF50xxAl REF50xxEI b5
DNC 1.8 8 i
EN i 1 PROAEREREN] . ISP NSRS |, 2R NG . T
DU IRSN KT 1.6V [ EBE EN 5IIE 2k 8 2.
GND 4 4 Eoii)
NC 7 T6 PR
NC 7 AR R A EE B F) GND
NR - 5 R 5 A
TEMP 3 3 TR WIS SR IR AR DG T e B
TRIM/NR 5 - f R B I | T
Vin 2 2 LNV TR
Vout 6 6 FHE H R i
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6 %
6.1 4t BB
15 B AR RS T I AR B G B s (B ) )
F/ME BAE Hhr

Vi @ 0.3 18
LTPNGENES Ve @ 3 28 \Y
i L Vour -0.3 55 \%
TAERRE (Ta) -55 125
4R (Ty max) 150 °C
DAl P Y T (Tstg) -65 150

(1) M X R AHE (T BEERAE ] fe 2 S EE K AR
FAR &M NREIEH BT . WRE @WEir#F BTE B0 RAFEEJCHANER | #1Fr6e
AIEEVE . THREANE: Be 4 R AR A A

(2)  REF5xxI fil REF50xxAIl [ 4.

(3) REF50xxEl [#1# .

XS IRABE M FEAFTIR BRI T BAE 2 A9 L1 F21F AR AT

e IERIET , XA

Wi 5 1 F)

6.2 ESD %%
18 BAr
NARTR A (HBM) |, #4 ANSI/ESDA/JEDEC JS-001 4% +£3000
. W, FrE s IO -
i el RO
Z5 H SRR (CDM) , 774 JEDEC #3t JESD22-C101 , Fif £1000
5@ -
V(esp) — — \%
NIRRT (HBM) , %54 ANSI/ESDA/JEDEC JS-001 #% 42000
‘ W, s B
4 E i ERL (4) - -
FoHL SRR (CDM) |, %74 JEDEC #i3t JESD22-C101 , it £500
A5 @ -
(1) JEDEC 344 JEP155 #gi : 500V HBM i g8 7E kit ESD #2542 44 =
(2) JEDEC (k% JEP157 51 : 250V CDM B fis s fE bRt ESD bl iife F 24k,
(3) REF50xx! il REF50xxAIl ff1#14% .
(4) REF50xXE| H#UHs .
6.3 1T &AF
78 HARIE R  TARREIE S ( BRIERAULE )
B/ME FAARAE BAE| B
v HAHE @ Vour +0.2M 18| Vv
& HAHE G Voyr+ 0.2 42 \%
NR B 1(3) 0 6| V
lout A H LR -10 10| mA
Ta TAERR BT IR -40 25 125| °C

(1) REF5020 B4k , 3 Vin ( B/MHE ) = 2.7V

(2) REF50xx| 1l REF50xxAl [ # .

(3) REF50xxEI {14
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6.4 AMRER
REF50xxEI REF50xx| , REF50xxAl
AR D (SOIC) D (SOIC) DGK (VSSOP) VoA
8 5l 8 5l e
RoJa 4 25 PR B 120 115 160.9 °C/W
Roucop) |&EZEAM% (TS ) #4GH 52 63.4 53.9 °C/W
Ro s 453 H R AR A BH 66 57.1 82.9 °C/W
Wyt S B TRIES 9.8 15.4 5.1 °C/W
W 4 25 W IR AR B 40 64.7 56.2 80.7 °CIW
Roycpoty |4EZEAME (JKHE ) #EH ANiEH ANiE A3 °C/W

(1) ARBIHMIEIRNESEE | WS S FERIC #4475 F BT
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6.5 LS4 REF50xx] F1 REF50xxAl
FRAE A AW, FIAE To=25°CHF , lloap =0, CL=1uF , Viy = (Vour + 0.2V) Z 18V iill75

2K \ WRE I | mME hEE | #e
B E
REF5020 (Vout = 2.048V) (V| 2.7V < V) < 18V 2.048
REF5025 25
REF5030 3.0
Vour i H R REF5040 4.096 \Y
REF5045 45
REF5050 5
REF5010 10
i IRLE i e e 15 -0.05 0.05 %
Wk —
IRk ELR T B i 1 (1) -0.1 0.1 %
7S
€npp I = f=0.1Hz & 10Hz 3 pVpp/V
en Ay LY v S e /=10Hz % 1kHz 0.9 WV ms/V
B v R IR
SR 25
dVourdT - Ta =-40°C & 125°C pm/C
PRt 54
AR ES
VN = (Vout + 0.2V) % 18v(") 1 3
AVo(avyy | Zki# % Vin= (Vour+ 0.2V) & 18V , T = -40°C & ) ppmNV
125°C()
FEIAE
v -10mA < lpyt <10mA , V|\y = Vour + 0.75v@ 20 30
A .
O L) g i 10mA < loyt < 10mA , Vi = Vour + 0.75V@ | Ta 5| PPM/MA
= -40°C ¥ 125°C
SR IR
Isc R % LA Vour=0 25 mA
JE3 1 50
VSSOP-8
sy JiH 2 40
[ 2]
h L1 1 70
solc-8
JiHA 2 50
ppm
S 1 70
VSSOP-8 -
bRl 4 Fi 2 40
S 1 90
solc-8
JEH 2 50
Kk et
0 I 1000 /N 50
VSSOP-8
v 1000 F| 2000 /I 25
A ppm
ouT_tTo 0 | 1000 /hi 22
solc-8
1000 F| 2000 /i 18
TEMP |
LR HE 575 mv
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6.5 HS4574: REF50xx] #1 REF50xxAl ( 4t )
FRIESA B, AAE Ta=25°C B, lhoap=0,C_.=1rF, V= (Vour+0.2V) £ 18V 15
ZH W& B/ME HAME BoAME| AL
L P AR Ta =-40°C % 125°C 2.64 mV/'C
AsStiyy =l ]
Sd R a %#01%,C =1uF 200 us
ZER]
Vs FLEL HEHERO vours 18 v
S 0.8 1 R
i - 40°C < Tp < 125°C I
BT
¥8 € 130 -40 125 °C
TAEHRE S -55 125 °C

(1) T VOUT < 2.5V, S/MEEHUE N 2.7V,
(2) REF5020 &4h ,  VIN = 3V,
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6.6 H1S %1% REF50xxEI
Ta =25°C i, lloap=0,CL=1uF, V= (Ven +0.25V) , bR A 1

2% WK A | BME AEE BKE|  #
B E
REF5025E 25 Vv
REF5030E 3.0 Vv
Vour i S PR REF5040E 4.096 \Y
REF5045E 45 Vv
REF5050E 5 Vv
IA WU kG FE FA H 3% 350 -0.025 0.025 %
dVour/dT Ta=-40°C & 125°C 25| ppm/C
-y
€npp A 78 f=0.1Hz % 10Hz 0.5 WVpp/V
en L e P g f=10Hz % 1kHz 0.8 WV ms/V
LKA
Vin = (Vout + 0.2V) & 42V 1 3
AVoaviy |ZEEIH%E Vin=Vout + 0.2V E 42V, To = -40°C & ppm/V
125°C 1 5
HBAE
Mo, | s - 10mA < loyt < 10mA , Viy = Vour + 0.75V 5 25
10mA < loytr < 10mA , VN =Vour + 0.75V , Ta = 35 ppm/mA
-40°C % 125°C
SR
Isc JH IR Vour =0 21 mA
AR AR
SOIC-8 JE 3 1 80 ppm
™ solc-8 A 2 20 ppm
K e
0 #| 1000 /i 25 ppm
AVout 17D | SOIC-8
- 1000 F| 2000 /N 10 ppm
TEMP |}
RS H 625 mV
IR R Ta = -40°C % 125°C 2.64 mv/°C
Sl
FiE R A #01%,C =1uF 400 us
BHAR
Cin FasE A N A RS TR | - 40°C < Tp < 125°C 0.1 uF
CL FasE MM A SSERE | - 40°C < Tp < 125°C 1 100 WF
YR
Vs P Y L 1 2 BIERE Vour + 0.2 42 \Y
340 LA
FRAS HUA
-40°C < T < 125°C 480 BA
FRASHI | R Ven = 0V 10 uA
AR (EN=1) 1.6 \%
ffigeHE | Ven —
KWtz (EN=0) 0.5 \Y
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6.6 B 4% REF50xxEl ( 4:)
TA =25°C ETJ‘ , ILOAD =0 , C|_ =1uF , VlN = (VEN + 025V) , [;/%E[F%%‘%HE

2% \ RS | BAME AmE B B
BETEHE
HEE | | 40 125]  °C
10 R 15 Copyright © 2025 Texas Instruments Incorporated

Product Folder Links: REF50 REF50E
English Data Sheet: SBOS410


https://www.ti.com.cn/product/cn/ref50?qgpn=ref50
https://www.ti.com.cn/product/cn/ref50e?qgpn=ref50e
https://www.ti.com.cn/cn/lit/pdf/ZHCSKU6
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSKU6O&partnum=REF50
https://www.ti.com.cn/product/cn/ref50?qgpn=ref50
https://www.ti.com.cn/product/cn/ref50e?qgpn=ref50e
https://www.ti.com/lit/pdf/SBOS410

13 TEXAS
INSTRUMENTS REF50, REF50E
www.ti.com.cn ZHCSKU60O - JUNE 2007 - REVISED OCTOBER 2025

6.7 LAl - REF50xxl. REF50xxAl
FRAE A A, FBILE Ta=25°C I, lioap =0, H Vg =Vour + 0.2V. %T Vour < 2.5V, s/NEIEHEE N 2.7V,

g g i
S 5
5 1 5 5
3 =]
¢ ¢ 7
O‘LO‘O 0N owoLw O‘lO O‘LO‘O‘LO‘O‘LO‘O 0 o mo O‘ ‘O‘ ‘O‘ ‘O o O O ‘O‘ ‘O‘ ‘O‘ ‘O‘ ‘O‘ ‘O‘ ‘O‘ ‘O‘ ‘O‘ b
AONOAO~NOAONOAONOADONOD N oOmMomOoOmMOoOmMOoOnNOownmNaowmao
OCOOrr~rmrrmrAN AN ANNODOOO ST T IO O ~ ~ N N O MO I F O 1O © © N~ M~
Drift (ppm/°C) Drift (ppm/°C)
0°C % 85°C -40°C £ 125°C
B 6-1. iEE B 6-2. RiE
0.02
__0.015
2 —
> 0.01
[}
) © /
B 3 0.005 \‘
c (8]
kel <
= © 0
E g
& ;’ -0.005
2 -0.01
3
-0.015
W Y @ N 5 o 5 N 9 ¥ 9 -0.02
S 3 s 3 o s 3 8 8 & 50 25 0 25 50 75 100 125
Output Initial Accuracy (%) Temperature (°C)
&l 6-3. i th R El 6-4. S HL s RS B IR BRI R
160 0.8
+125°C
140 SEA 0.7 /
120 S 25°C
o N o 05
g N 3 / // _40°C
T 80 \\ S 04
& N\ 3 /
o 60 N 2 03
\\ < ///
40 N 2 o2 /
20 0.1
0 0
10 100 1k 10k 100k -15 -10 -5 0 5 10 15
Frequency (Hz) Load Current (mA)
& 6-5. RNt SAR A IR R &l 6-6. EREr RS AR A MR R
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6.7 LA : REF50xxl. REF50xxAl ( 4:)
WRAE R A, FBILE Ta=25°C I, lioap =0, H Vg =Vour + 0.2V. %T Vour < 2.5V, S/NEIEHE N 2.7V,

2.50125 0.9
2.50100
2.50075 S o8
(0]
S 250050 2 /
= £ o7
o 2.50025 >
£ +25°C 5
S 2.50000 | S o6
3 249975 o /
= £
O 2.49950 o 05
—-40°C o
2.49925 E
2.49900 +125°C e H 04
2.49875710 . o . . 0.3
-50 -25 0 25 50 75 100 125
Load Current (mA)
Temperature (°C)
Al 6-7. REF5025 #i i B 5 f iR IR AR 7 ;
- Bl 6-8. Temp 5 i i R IR R S &
1050 1000 —
+125°C
1000 950 >
g 90 o00 |4
2
= 900
g 850
5 850 < +25°C
3 2 800 4
€ 800 © J
[0}
3 750
3 750 -40°C
pu}
& 700 700
~
650 650
600 600
-50 -25 0 25 50 75 100 125 2 3 45 6 7 8 9 10 1112 13 14 15 16 17 18
Temperature (°C) Viy V)
B 6-9. BARMSRERKRA & 6-10. H#SARMSMABERKRR
0.5 35 T
0.4 %0 B Sourcing
—~ 03 < —
s £ —
E 02 - 25
f
= of £ 20
o L — [ — 1 ]
£ 0 © — Sinking
2 3 15
> 0.1 °
£ 9
g -0.2 E 10
- -03 %)
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)
B 6-11. REFHEE SRFRKIRER B 6-12. R SR ERK%EER
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6.7 LA : REF50xxl. REF50xxAl ( 4:)
FﬁjE%ﬁU‘EEﬁ s émuﬁ TA =25°C Hﬂ‘ , lLOAD =0, H VS = VOUT + 0.2V, X{l‘a:‘ VOUT <25V, H%/J‘ EE‘”EEELII:% 2.7V,

Es 100
& 80
Z
2 % 60
2 =
— —
8 40 \/\/vw
2 W
o
Z 20
. 0
1s/div 10 2030 50 100 200 500 10002000 10000 30000
Frequency(Hz)
 6-13. 0.1Hz £ 10Hz W75 6-14. WS SR 3 BF
e | [ee—— YT
- T Vi +
. 5V/d|V OO L
o i
Vin M
2V/div / : i i
oV, o
1V/div b : ouT / . 1V/div :
40pus/div 400ps/div
REF5025,C_ =1uF REF5025,C_ =10uF
& 6-15. 53 & 6-16. Ja%h
| - - - :' +10mA - - - - - - - -
LOAD
-10mA | T T T T o
10mMA/div [eeemmm—— - - T T T T T T T
1mA.div
10mV/div
5mV/div
Time (200 us/Div) 200ps/div
CL=1uF, loyt=1mA CL=1uF, loyr = 10mA
B 6-17. RIS &l 6-18. BB
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6.7 LA : REF50xxl. REF50xxAl ( 4:)
Fﬁjl;%ﬁwﬁ% , Eﬁmﬂﬁ TA =25°C Hﬂ‘ , lLOAD =0, H VS = VOUT +0.2V, X{l’a:‘ VOUT <25V, %/J\ EE/}EEELII:% 2.7V,

ILOAD 77777777 *:10niA 777777777777
B0 N S
10MA/GY o [
1mA/div
5mV/div
200ps/div 200us/div
CL=10uF, loyr = TmA CL=10uF, loyr = 10mA
Il 6-19. SIS el 6-20. SEBHS
[ T ] =
b i S
500mV/div . R .
So0mV/diy Lo Vi s ] R e T
5mV/div
5mV/div
20us/div 100us/div
C.=1uF C.,=10uF
& 6-21. REEBES & 6-22. REBES
250 250
— 200 . 200
£ IS
g g
— 150 — 150
z z
8 100 S 100
@ @
[0} (0]
g & 50
o° o
Z = O e
: 3 o
s =)
(o] O 50
-100 -100
0 100 200 300 400 500 600 700 800 900 1000 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000
Hours Hours
VSSOP-8 VSSOP-8
Kl 6-23. REF50xx KHA% 5 ( 5 1000 /i ) E 6-24. REF50xx KA ()5 1000 /i)
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6.7 LA : REF50xxl. REF50xxAl ( 4:)

AR AV, BN To=25°C I, loap=0, H Vg =Vour + 0.2V, XT Vour < 2.5V, /NEJEHEAN 2.7V,

250

200

150

100

a
o

o

Output Voltage Stability (ppm)

&
<)

-100

Hours
VSSOP-8

K 6-25. REF50xx K3Hf e ( #f 2000 /MY )

0 200 400 600 800 1000 1200 1400 1600 1800 2000

Output Voltage Stability (ppm)

250

200

150

100

a1
o

IR = S

o

&
S

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

VSSOP-8

& 6-26. REF50xx Kt e ( /5 2000 /MEY )

250

200

150

100

(o2}
o

o

Output Voltage Stability (ppm)

&
<)

-100

Hours
VSSOP-8

Bl 6-27. REF50xx K#i# e ( 4000 /AT )

0 400 800 1200 1600 2000 2400 2800 3200 3600 4000

Output Voltage Stability (ppm)

250

200

150

100

-100

-150

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

SOIC-8

I 6-28. REF50xx K #ifa & ( Hl 1000 /NEY )

250

200

150

100

50

OM

Output Voltage Stability (ppm)

& 6-29. REF50xx K% & ( /5 1000 /M)

-50
-100
-150
1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000
Hours
SOIC-8

Output Voltage Stability (ppm)

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

B 6-30. REF50xx A% &% (2000 /N )
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6.8 JLEIKFHE : REF50xXEI
E TA = 25°C. VlN = VEN = VOUT + 0.5V, ||_ = 0mA. COut =10uF. CNR = }FE%\ CIN =01pF HTJ‘{I}_I\M%I“

0.02 45
0.015 40
=
< 35
5 0.01
3 0.005 S 30
f": 0 5 25
5 — — [\ < %
S -0.005 =
2 &
z N 15
£ -0.01
) 10
-0.015 5
-0.02 o |‘ —!
25 0 25 50 75 100 125 03 04 05 07 09 11 13 15
Temperature(°C) .
H 6-31. it RS FARBREE IR Tomp ot (ppmi"c)
’ - & 6-32. B4
50% 2
40% ~ 16
=
€
9 — g
< 30% - s 1.2
5 S
kS T
> >
g 20% 2 08
o lid
(0]
| £
10% 0.4 /
0 T — 0 ~N— —
S % é § S ° s 8 g g g 50 25 0 25 50 75 100 125
S 5 &8 S o S 8 s & ° Temperature (°C)
N e
Output Initial Accuracy (%) Fl 6-34. S ER SHFE XA
& 6-33. }5 A0
20 20
£ T
g 16 £ 16
Q.
& 8
= &
S 12 é’ 12
g &
N \ 2
£ // 5 8
_g) \\__/ 03,:),,
& o ~— /
o 4 'S 4
g o
S S
0 0
50  -25 0 25 50 75 100 125 50 25 0 25 50 75 100 125
Temperature (°C) Temperature (°C)
B 6-35. AR FEE (hHA ) SRERKRR &l 6-36. B IAERX (EER ) SRERNRR
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6.8 A% : REF50xxEl ( 42)

1t TA =25°C, VlN = VEN = VOUT + 0.5V, ||_ =0mA. COut =10 F, CNR = }:FE%\ CIN =01uF Hﬂ‘{IﬂM%

”””””””” VIN=42y =~~~ "o o L =10mA . S
,,,,,,,,,,,,,,,,,,,,,,,,,,,, ‘ IL = -10mA
VIN=275V . _ . _ oo
I |
L - - Vour (100 mV/div) ot - - rc - r -
eyl Pldeht ety ,_,,‘L
1 ms/div 1 ms/div
& 6-37. LR EAS T BL K 6-38. S BEANARL (Coyr = 10 1 F)
2.8
IL'=10 mA —— Cout = 100uF
------------- 24 Cout = 10uF
: — COUT =1uF
T T Y E B T T @
I =-10 mA > 2
-------------- é N
1 S 16 A
-------------- R R /
£
SR g 12 /
" Vreg (10 mV/div), E N \
£ o8 /
/ \
04 /’// ~ N
............................ . ===/ \\\ \\ LU
0 =a=%
10 20 50 100 1000 10000 100000 1000000
1 ms/div Frequency (Hz)
& 6-39. SUERBAWINL (Coyr =14 F) Pl 6-40. i LLi R
400 2
350
R 1.6
s —
= 300 —
k< | "
3 250 — 2
[ w
2 S
3 200 0.8
>
3 —
//
150 0.4 —
—
100
-50 25 0 25 50 75 100 125 0
Temperature (°C) -50 25 0 25 50 75 100 125
F 6-41. A BRSRERKXR Temperature (°C)
B 6-42. XWTHIRSIRE R IR R
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6.8 A% : REF50xxEl ( 42)

E TA = 25°C. VlN = VEN = VOUT + 0.5V, ||_ = 0mA. COut =10uF.

Cnr = H . Ciy =0.1 uF BFJG

1.5 400
= VEN_HIGH - — IL=10mA
— VEn_Low / 350 IL =5mA
1.2 —— —— 300 ——nr-omA
/ o 250 //
S 09 — & T
1) / © 200 —
& — > |
= =] e —
2 06 g 150
> (=)
9 100
0.3 50
0
0 -50 -25 0 25 50 75 100 125
0 4 8 12 16 20 Te mperature (°C)
Input Voltage (V) F 6-44. EERESEERFRA
Kl 6-43. BHBMES Vi IRRER
100 - - L | | 100
= Cout = 1UF
— COUT = 10uF
80 ~ 80 —— Court = 100uF
I
=
= 2
£ 6o z 60
kS 2
kS 2
2 40 g
o 3 My
2 = S\ wmwd uu)(" "\\
20 \
20 ‘\ AV
NG UL
I— 0
0 T T = T 10° 102 103 104 105
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 Frequency (Hz)
Flicker Noise (ppmp.p) & 6-46. M P88 10HZz = 100kHz
7 6-45. 0.1Hz Z 10Hz KM 4 A ( Cnr =TT )
(Cnr=T7FH)
125 35 L L L L ! ! !
— 8OUT - 1OHFF
o ~ — Cout = H
3;, 100 e — Cour = 100 pF 30
g ST I 25
o N | IX =
2 75 g =
3 | L 20
T §§§\ S
o4 RS ©
= 50 3 15
S &
n 10
2 25
[e]
o 5
0
1x10" 1x102 1x103 1x10% 1x10° 1x10° 0
Frequency (Hz) e & = I-‘IOD Q 3 & 2 3
) 6-47. HURHIILL SHRR MR X R
. £ E 6-48. HBEHESM « IR 1
(-40°C & 125°C)
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6.8 A% : REF50xxEl ( 42)
1E Ta=25°C. ViN=Ven=Voutr+ 0.5V, IL=0mA, Coit=10rF. Cyr = T Cn=0.11pF i RIIEES

(-40°C = 125°C )

100
75
9
S
5 50
p=3
Q
o
[a
25
0 I I I
-50 -40 -30 20 -10

Thermal Hysteresis (ppm)

Bl 6-49. I - A 2

150

100
€
Qo
e 50
z
= M
% 0
€
[}
> -50
c
o
|

-100

-150

0 400 800 1200 1600 2000
Time (Hr.)
6-50. KHifasEtt ((HI 2000 /M)

150

100

[9)]
o

)
1<)

Long term stability (ppm)
o

-100

-150

(0]

1000 2000 3000 4000 5000 6000 7000 8000

B 6-51. itz ( 7500 /AT )

Time (Hr.)
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7TSHNERR

71 BENER

REF50xx il H BT I B4 BERA AR Ik R 8, BIAE ISR PRI, /B8 PRy b AE Ry e F B ROHLA
82 AR 77 2 3 B0 Y LA, AT B i BT AR A PE AR A o[BI A0 A 38 RGP 3R 22 (R 5 L i A

N T UL A LR A O R ORI R WU [RAUAR 2, R BN R B AR SRR T 36 M. 1A
7-1 BoRPIAUE 2. EUR BRI B FRA FPRHEL R B ARE DN 0.8mm , ARy 13mm x 13mm.

FE IR S R A e B 2 B 25 R 5 & 7-2 ROR T REFS0xxEN (SRR A FE MRS | T 18] 7-3 &L
7-10 7R T REF50xx [ RS A A REAIEE RS o RV A I SR s #R R I AR H AR AR AL, (AR BN R FEL B AR
KNG BEEAR R, AT RE M BUE AR A, L NER A2 , BJ7 R EoR R EE T AR ML e RS . 4
PR #R A 2 T 26 e A (KT B P AR (PCB) i B B 8k T 2 AN BIUE | 1X & T 2k i I B T I EA1 12
fir. Wk PCB & T2 ARIRE , WG 18 TR R, DLRORBR B> 851 28 5 T IR s O o

300
250
O 200 // \
7 \

Temperature

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

& 7-1. [BIJR R 2R

80
60
9
=
S
E 40
=]
Q.
S}
o
20
0 T T T T
-0.035 -0.03 -0.025 -0.02 -0.015 -0.01 -0.005 0
Solder shift (%)
B 7-2. BERBAI 5 (% ) , REF50xXEI
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Solder Heat Shift Distribution (%) - SOIC

E 7-3. BERBALLE (%) , SOIC 3

100 100
80 80
£ < 60
c c
2 ]
kS s
3 40 [— 3 40 —
o o
o o
20 20
0 . 0 .
-0.02 -0.01 0 0.01 0.02

B 7-4. JRERFBALHE (%) , VSSOP H3%

-0.02 -0.01 0 0.01 0.02
Solder Heat Shift Distribution (%) - MSOP

Population (%)
(]
o

n
o

-
o

o

Drift Pre-Soldering (ppm/°C) - SOIC Package

B 7-5. JREATER AL , SOIC 23

0o 1 2 3 4 5 6 7 8

60 60
50 50
40 40

Population (%)
w
o

ny
o

0 ] ]

T T T T T

0 1 2 3 4 5 6 7 8
Drift Post Soldering (ppm/°C) - SOIC package

Bl 7-6. /5 BB EL , SOIC #%

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

& 7-7. BRERIEB S E , VSSOP #3

50 50
40 40
Z 39 Z 39
c c
Qo Qo
kS| 8
2 20 2 20
o o
[N o
10 10
0 . 1 1 . 0
0 1 2 3 4 5 6 7 8

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

B 7-8. HEFEB AL , VSSOP 3

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

El 7-9. BB , SOIC 33

70 70
60 60
__50 __50
S S
c 40 c 40
i) i)
s kS
3 30 3 30
o o
[+8 o
20 20
10 10
0 T + I 0 + 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

B 7-10. EREBALE , VSSOP #3
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8 TR4H B
8.1 ik

REF50xx Z 71 &M R . 8 55007 B F R SR HE = A, Wit B AR VAL S5 0046 o RS FE VIRV RS . 5 9% REF50xx 1
fAfL T HER | iS5 8.2,

8.2 ThEETTHEE

Vin
@)
REF50xx
R2 R1
W W
(10uA
at +25°C)
TEMP R4 O Vour
ol O— +
10kQ R3
p- \/\/\/\ TRIM/NR
R5 1.2V 1kQ
60kQ -
o
K 8-1. REF50xxl. REF50xxAl FiEHE
EN Vin
[1 [1
LTI
13kQ
Bandgap | —AAA—¢ :| Vour
aT(10pA
at +25°C)
] ™P
62kQ
[ 1
LTI LTI
NR GND

& 8-2. REF50xxEl HHEHE

eI 17
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8.3 ReME Ui A
8.3.1 G BB

R R 5 ( TEMP, S0 3 ) 524t 7 SIREEASCH L st , HIRPTRZ)08 60kQ. Wil&] 6-8 fFran |, itk
FEIEAEARFR R R

REF50xx|, REF50xXAl: Vrgwp pin = 509mV + 2.64 x T(°C) )

REF50xxEI: VTEMP PIN = 625mV + 2.64 x T(OC) (2)
TEMP 5| BIFER— O TR EE , RS RZI00 £15°C. BORIEH AE A ks 0 KR SIS | 5 TEMP SR 45
it AR B AU HL B A TR A . 30°C AR AR X R T TEMP SIJ_EKRZ0h 79mV (1 HLEAE A

TEMP 5| EA s YT (1S 8.2) . FMKBHPTEBINE TEMP 51 &5l &% 2 ; H2 , b5l Xt
VouT B EEE TR,

N T REGARBET AR G R AR 2, T AE RIS BOBORES (1 OPA333. OPA335 5 OPA376 ) 22
TEMP 5| ignd , aE 8-3 .

+V
@]
REF50xx
O— DNC DNC —oO
2 omi6 ot oPA” M
m
+ TEMP  Vour [—O
— f GND TRIM/NR |—O

NOTE: (1) Low drift op amp, such as the OPA333, OPA335, or OPA376.
& 8-3. &k TEMP 5| i

8.3.2 JHZE

REF50xx & A5/ MNEFS R Z MW | 12 R 25 8 2 O R BE I R A8k . (8 B @ AR AE T v SRS |,
TR 3 R AR

e _ [__VYourMAX — VOUTMIN 6
Drift = [VOUT X Temperature Range X 10°(ppm) (3)

REF50xx M KIEFILTE R - WS M AN 2.5ppm/°C , FZEF AN 3ppm/°C , il 25 47 il A Ny
8ppm/°C.
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8.3.3 #uRH

REF50xx i & N« #3EAE 25°C T LAE)G , &4 i EVa B IgA |, He 3| 25°C mémH # ki 481k .
TR 4 d BoR T BB

x 10°(ppm) 4)

v _ [IvpRE = VPosTl
HYST = | vemr

VNOM

~N l:':‘

Vst = #AHLTT (ppm)

VNOM = TE;”EEI’J?@EH CENES

Vpre = & 25°C TG PRI IU 1S 1 46 H f s

VposT = #8fF M 25°C F 4R FI 45T -40°C &2 125°C % e I B V5 Bl N B A T IS IR (7] 25°C By I 75 1 H R s
8.3.4 BEFAEEEE

REF50xx #5154 M5 {E 0.1Hz £ 10Hz SB[ SRy [E e A U AE 5 6.5 A1 1Y 6.6 AR . M i IR it Fi
AN AR L R 3G 3 o e wr il ARS8 Bt — 20 PR AR e R o A A RSN IR, AR BT S AR
AE.

A SR 7 B 7 3 25 SR A5 5 L AP A 75 i MU RIPERE B KL E 25 8. | B S 0 /a2 17 #%0m9 ADC
PERE (551 870 )« HEFSE QTG ADC FERE (55 2 #54 ) R HLEFEAE Qi % ADC HERE (55 3 B ) 1

\

BT
+VsuppLy
@)
REF50xx
O— DNC DNC |—O
Vi NC |—o
O—{ TEMP  Vouyr [—O
GND TRIM/NR —_ C1
T 1pF
& 8-4. f#H TRIM/NR 5| flygk /g A
8.3.5 KimE

HI T EA IR, A - R A R 2 ARy R AR R 22 B A I 1R A% T A= ) B AR A . BN (]
MIFERS |, XA LSRR A SR A 2 7 g 2 S B0 8 Pl S 0 o 0 i PR T A 2B 8 o XM A8 A B B 4
RPN KR ENE (RO KRR (LTD) ) WS HdaE. JrfEt 5 8o 7V flit 5 LTD. sk, Wi
IR B A I R AR S, U LTD {EONIEAE , R s IR SRR Bl o5 I (A1 HHEAZ AR AR , WD fafE. &1 6-23
£ 6-30 S 7 REF50xx (%t HU IS AE AT 4000 AT AR/ A RIS

B [VOUTlt — o~ Vourl, = n]

6
LTD —n = 10 5
(ppm)|¢ = n Toutl _ g X ®)

Hor
* LTD(ppm)|i=n = KHAFRE M ( HA468 ppm )
* Vourth=o = B4 O /N LT (0% FEE
* Vourtlen = BTN n /NS LR 8% H L
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8.3.6 1Z/H TRIM/NR 5/ B {50 H iR H
REF50xx|. REF50xxAIl nJfE R dEmi i ) 28 m k4 . o] LLE I 5 EES I ( TRIMINR , 5115 ) 5k
WE Vout. K 8-5 Won T HiH A £15mV [ # Ay s %,

VsuppLY

REF50XX
O—1DNC DNC —O
VIN NC —O

O—{TEMP VOUT
O—|GND TRIM/NR |—AAM—S o1 0

R2 = 2k

& 8-5. fi ] TRIM/NR 3| {347 Vour A7

REF50xx firifiid TRIM/NR 3] I35 i) 47 . A TRIM/NR 5 %] GND (& 8-4) JUE — AR | 54 M Ry
Ry HIBHER L S — MCEIER AT . 1w F AT T 7 My 10Hz 2 20Hz @ IER A5 . I ik 25 T
¥ Vour 51K R RS B — 2 BRSO, PRSBSOS , T E— D PR e s . (A i B8 &
80 B IR o

8.4 M ThREAE
8.4.1 ELEE

& 8-6 f7~ T REF50xx MM AER: . TIEWUEH 1uF £ 10 uF (WHEJESS B AL, il B (CL) wa
M Vout #EH:E] GND. ANfREHHARE M |, Bl CL ISR BCERL (ESR) /MFE&ETF 1.5Q, N T H KR
FRLEER | CL KEI ESR N 1Q £ 1.5Q.

+Vsuppy
@)
REF50
O— DNC DNC |—O
Vin NC —O
Ceyrass  _|
1uF to 10uF —— o— Temp Vour
I CL
GND TRIM/NR —O
W GND GND

C.L= 14F to 50uF for REF50xxI, REF50xxAl
C.L= 14F to 100uF for REF50xXEI

& 8-6. FEAERE

8.4.2 HFH/E

REF50xx /™ i 241 (1 B R S o B RS R P LR . B REF5020 FRACHIEERA 2.7V 4 |, %R 5 i RS HERS
PHEEZS B AE T AR Lot I e 20 200mV LI &1 6-6 R EonR At 1A SRESRIF T  SR IR F fl IR R
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8.4.3 LI RMEHIE

TR B E A M R (N, AT {8 REF50xx F OPA735 il 5V FEiE$E A x e it . 18] 8-7 @~ 7 H T42
it 2.5V FHAE IR HER REF5025. REF50xx HIMKEEFZP:RE4M TS T OPA735 MK WAL B ZER | N5 2 IR
N RBERE S e . A Ry A1 Ry MR R BT .

+5V
REF5025
o—{ DNC DNC |—oO
Vin NC —o0
O— TEMP Vour +2.5V
— GND TRIM/NR R 1uF
1
10kQ2 -
0 R,
10kQ
+5V
OPA735 O —2.5V
+
- -5V

NOTE: Bypass capacitors not shown.

& 8-7. REF5025 5 OPAT735 A] =4 IE fi 2L vl i /R
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9 N FH FNSEIR
&iE

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

9.1 MR

iR R RGBT 75 A E B R v DRt . REF50xx &4 B AR . WAREB M ESVIIEREE | &R
TR dE e ay . K 9-1 BoR T IRAEHE RE R4+ 1) REF5040.

9.2 AR

9.2.1 16 17, 250KSPS ¥ #5-REEZH

— REF5040 *
ESR f—
10pF
N T
47uF N\
U REFIN
Y CS
1240 ——
CLK
% ADS8326 <«
0-4V SDO
p— —>
1nF

OPA365 A4 %7

& 9-1. f#F REF50xx [{55BEHE RERS

9.2.1.1 HHHER

TEWR i REF50xx i), A=A S5 G (H A d i Ay, MG hnefk R, [FR , IEPRREHS
RAER G H IR R RS . AL, ININH N 55 1 A 2 28 A1 e e PR 75 8 DASR IS I MR R . ERHEUE RER
Gy, MIASEHEIEPE NG S NS E RSN, BHE LB HAZM RS ALK RC JEHK A2 RIE
PR ERG A RIFVEREM L Z 541

9.2.1.2 AR

OPA365 Jl T-UKkz) 16 fiisisi s (ADS8326). OPA365 it RC J&k &% Tk /N ADC P #RFETF 33T I
IS PRSI 72 AR L Aur S e 0T RC JE IR A, DAHREE LA AR AL I FL R 7E ADC PSRBT (Bl N A2 2 21 16 A0k
B . BRIAIRBh UK BRI 55 /0 8 RC U 2545 58 U f%

REF5040 H T3zl ADS8326 11 REF 5l i, IEfIEFE A & 18k o I i F R 28 06 T e s v R 2 BRI 1Y
SRR (ESR) 277 A1 25 0641 | AT FRIREEA R GiH0 SNR. WIS B A S ESR A2 |, Wi in—45
ARSI, 7F NR IR BRI R 1 uF 125, PAFRAK REF50xx [1)715 B 7

# 9-1 IR T{E OPA365 it i ffi I AN [H] RC JEJ 25 1 SNR Wl &1 , REF50xx iy H H 25 2% 1 A [A) 47 DL B2
TRIM/NR 5] JHl_EASTA] ) B 25 284

Copyright © 2025 Texas Instruments Incorporated TR VR 27

1
Product Folder Links: REF50 REF50E
English Data Sheet: SBOS410


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/ref50?qgpn=ref50
https://www.ti.com.cn/product/cn/ref50e?qgpn=ref50e
https://www.ti.com.cn/cn/lit/pdf/ZHCSKU6
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSKU6O&partnum=REF50
https://www.ti.com.cn/product/cn/ref50?qgpn=ref50
https://www.ti.com.cn/product/cn/ref50e?qgpn=ref50e
https://www.ti.com/lit/pdf/SBOS410

13 TEXAS

REF50, REF50E INSTRUMENTS
ZHCSKUB0O - JUNE 2007 - REVISED OCTOBER 2025 www.ti.com.cn
K 91. AEFZMHETHERFENELS R

W% 1 WK 2
OPA365 RC Jgi #% 124Q |, 1InF 124Q | 1nF
REF5040 fy ! L 25 4% 10uF 10uF+470F
TRIM/NR 5| i 75 4% OprF 1uF
SNR 86.7dB 92.8dB

9.2.1.3 N #iZR

B 9-2. FIERER G ARRE FFT &

9.3 HLIFAHCE N

REF50xx 7= i 2 51 ) L 5 J v FLA AR ) IS P& L . [ REF5020 AR IR B SR A 2.7V 41, REF50xx & 41
JEFEHEAE 23 B A6 N ] DALE LR HY HUR /5 20 200mV IR FEE N TAE . B 6-6 A4 T AR T ) S R R fE
HE S22 E. TI @88 REF50xx| 1 REF50xxAl {4/ 1uF £ 50uF S HERRE. T 2ih
REF50xxEl {iF] 1 0 F & 100 1 F [#)HL 5 55 5% L2 2%

9.4 fi |7
9.4.1 /G758

9.4.1.1 REF50xxl. REF50xxAl fi)5{Bw

o RATRERE YR 57 I A B BCE SR YR S| AN S AL B . 2SS R S I E A 1 uF 210 F. 7E
K FH v e 7 v BT EEL O P N P e, DA TR 2 R L 2 AR IR

o W1 uF A JERRHEARCES NR 5 A1 E: 2 8],

o HfREHAH 10 F 2 50 n F SR M. it AR Ss R R T S rk R . EESCHLRE A e AR T R
BT AR FMESR N 1Q £15Q,

o RN S (A R — AN A 1 F SRS DL R R R A G BB S e at S b e

9.4.1.2 REF50xxE| #5357

o YRGS LA AR AL BNV T RESEAT rE YR G AN G B, 255 B AR IUEON 01 nF B 10 F. fER
JH e e 7 v PEL T PR RS2 P o, o SIS R T 5 AR L DABR AN o A R/ U BB A R SR AR R IR L
Ho

* KO0AuF ZE1uF 1 ZMEFSJERR B AMSIERE NR 5| IR 2 4],

o BAfRE A 1 uF £ 100 n F R ESR ( ik 1Q ) HAESRSIEAT EH.
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9.4.2 7/ H

9-4. REF50xxEI 75 [R5

9.4.3 ZyFFEHL

REF50xx 7= fih R AILETE 8 4N RV P26 £10mA IR 730, 28R IR AR /7 7220 6 s -
Ty=Ta+Ppx 05 (6)

o

« Ty=45 (°C)

o Ta=HEEE (°C)

* Pp = FEHUKITIE (W)

o 0 4a = GERIETIBE (°CIW)

itk REF50xx £ AN 150°C B 280 B RAE 1B -
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10 ZRAFFN SRS HF

10.1 TS HF

10.1.1 FHHK XY

THZ LN ARSI

TEINXES (T1) , 0.05 1 V/°C ( RAMH ) F I CMOS F/5E R IiE A 7% BE R
A% (T1) , REF5020 PSpice #7

N RS (TI) , REF5020 TINA-TI 2% 1511

NS (TI) , REF5020 TINA-TI Spice #¢7¢/

M4 (T1) , INA270 PSpice #7/

PN RS (TI) , INA270 TINA-TI 4%}

NS (T1) , INA270 TINA-TI Spice #7/

10.2 BSOS T BE S0

BRSO ETIE SN , ESME ti.com LRSS RSSO . STy A FATEM |, BT R B S S U
B, BRERFEANEE , EEELA OB SR ERET DIkl

10.3 SLHETE

TIE2E™ X Friglze TRMMEESEZRR , THENEFAFERE. SL0IEmMmEsataEy. #%
AR E SR SKEITE R E R .

BERPIN A BN TS “IREEE” 24t XN FEIAE TI FEHARIE |, FHFEA—E R TI WA ; iESH
TI A FH 253K

10.4 FEt5
TI E2E™ is a trademark of Texas Instruments.

BT A B bR 8 9 355 B AT & B 7

10.5 RiE%E
TI Rif#R ARARERIN IR T RTE . 5T REAEN& 1 FE 3o

11 BT i e

vE o DURT AR 1 DU RS ] B 5 24 BT RRCAS 1) TS AN [

Changes from Revision N (March 2025) to Revision O (October 2025) Page
o T VAR HIEAG . BRI B I S HE I oo 1
o IR TR REFSOXXE D Fo T8 B T8 oottt ettt 1
LI F o I 3=t 10D = = SRS 3
* MIFRT REF5030EID. REF5040EID il REF5045EID 284 AR fh TR AT FRZS .o 3
N T BB B e e e e e e aa—————— 3
o BIEMEETEHE : REFS0XXA T A REFSOXXAL ....oiivieiee et eee ettt e et n e n e sen e 4
o BIEMEETEHE 1 REFS0XXE T A REFSOXXEL ...ttt 4
o FREEEETE : HBAARE REFS50 £ HAURE REFS0XXA FITREFSOXXAL ....veeoeeeeee e, 7
o KA R A« REF50xXE| A A5 2 REF50xxI. REFS0XXAl A SR B .vcveeeeeeeeeeeeeeeeeeeeeeee e 28
Changes from Revision M (December 2024) to Revision N (March 2025) Page
o CHBEAER TUE RS0 ek REFS50XX B34 REF50 F REFSOE. ... ..ottt 1
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12 YL HEMTITIE R

TRTEE SN BARAATIE S XEE SRR E A B e . BURIAAEE , AN AR AT
AT, AT . A RIS R A TN S S B0 , 757 B 2 M A
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PACKAGE OPTION ADDENDUM

25-Feb-2026

PACKAGING INFORMATION

Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
@ @ ® Ball material Peak reflow ©)
@ ©)

REF5010AID Active Production SOIC (D) | 8 75| TUBE Yes Call Tl Level-2-260C-1 YEAR -40 to 125 REF
5010

A
REF5010AID.A Active Production SOIC (D) | 8 75| TUBE Yes Call Tl Level-2-260C-1 YEAR -40 to 125 REF
5010

A
REF5010AIDGKR Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes Call TI | Nipdau Level-2-260C-1 YEAR -40 to 125 R50G
REF5010AIDGKR.A Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 R50G
REF5010AIDGKT Active Production VSSOP (DGK) | 8 250 | SMALL T&R Yes Call Tl | Nipdau Level-2-260C-1 YEAR -40 to 125 R50G
REF5010AIDGKT.A Active Production VSSOP (DGK) | 8 250 | SMALL T&R Yes Call Tl Level-2-260C-1 YEAR -40 to 125 R50G
REF5010AIDR Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 REF
5010

A
REF5010AIDR.A Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 REF
5010

A
REF5010AIDRG4 Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 REF
5010

A
REF5010AIDRG4.A Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 REF
5010

A
REF50101D Active Production SOIC (D) | 8 75| TUBE Yes Call Tl Level-2-260C-1 YEAR -40 to 125 REF
5010
REF50101D.A Active Production SOIC (D) | 8 75| TUBE Yes Call Tl Level-2-260C-1 YEAR -40 to 125 REF
5010
REF5010IDGKR Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes Call Tl Level-2-260C-1 YEAR -40 to 125 R50G
REF5010IDGKR.A Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes Call Tl Level-2-260C-1 YEAR -40 to 125 R50G
REF5010IDGKT Active Production VSSOP (DGK) | 8 250 | SMALL T&R Yes Call Tl Level-2-260C-1 YEAR -40 to 125 R50G
REF5010IDGKT.A Active Production VSSOP (DGK) | 8 250 | SMALL T&R Yes Call TI Level-2-260C-1 YEAR -40 to 125 R50G
REF5020AID Active Production SOIC (D) | 8 75| TUBE Yes Call Tl Level-2-260C-1 YEAR -40 to 125 REF
5020

A
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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
(1) %) @3) Ball material Peak reflow (6)
4 ®)

REF5020AID.A Active Production SOIC (D) | 8 75| TUBE Yes Call TI Level-2-260C-1 YEAR -40 to 125 REF
5020

A
REF5020AIDGKR Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes Call TI | Nipdau Level-2-260C-1 YEAR -40 to 125 R50A
REF5020AIDGKR.A Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 R50A
REF5020AIDGKT Active Production VSSOP (DGK) | 8 250 | SMALL T&R Yes Call Tl Level-2-260C-1 YEAR -40 to 125 R50A
REF5020AIDGKT.A Active Production VSSOP (DGK) | 8 250 | SMALL T&R Yes Call Tl Level-2-260C-1 YEAR -40 to 125 R50A
REF5020AIDR Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 REF
5020

A
REF5020AIDR.A Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 REF
5020

A
REF50201D Active Production SOIC (D) | 8 75| TUBE Yes Call TI Level-2-260C-1 YEAR -40 to 125 REF
5020
REF50201D.A Active Production SOIC (D) | 8 75| TUBE Yes Call Tl Level-2-260C-1 YEAR -40 to 125 REF
5020
REF5020IDGKR Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes Call Tl Level-2-260C-1 YEAR -40 to 125 R50A
REF5020IDGKR.A Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes Call Tl Level-2-260C-1 YEAR -40 to 125 R50A
REF5020IDGKT Active Production VSSOP (DGK) | 8 250 | SMALL T&R Yes Call Tl Level-2-260C-1 YEAR -40 to 125 R50A
REF5020IDGKT.A Active Production VSSOP (DGK) | 8 250 | SMALL T&R Yes Call Tl Level-2-260C-1 YEAR -40 to 125 R50A
REF5020IDR Active Production SOIC (D) | 8 2500 | LARGE T&R Yes Call Tl Level-2-260C-1 YEAR -40 to 125 REF
5020
REF5020IDR.A Active Production SOIC (D) | 8 2500 | LARGE T&R Yes Call Tl Level-2-260C-1 YEAR -40 to 125 REF
5020
REF5025AID Active Production SOIC (D) | 8 75| TUBE Yes Call Tl Level-2-260C-1 YEAR -40 to 125 REF
5025

A
REF5025AID.A Active Production SOIC (D) | 8 75| TUBE Yes Call TI Level-2-260C-1 YEAR -40 to 125 REF
5025

A
REF5025AIDGKR Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes Call Tl | Nipdau Level-2-260C-1 YEAR -40 to 125 R50B
REF5025AIDGKR.A Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 R50B
REF5025AIDGKRG4 Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 R50B
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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
(1) %) @3) Ball material Peak reflow (6)
4 (©)]
REF5025AIDGKRG4.A Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 R50B
REF5025AIDGKT Active Production VSSOP (DGK) | 8 250 | SMALL T&R Yes Call Tl | Nipdau Level-2-260C-1 YEAR -40 to 125 R50B
REF5025AIDGKT.A Active Production VSSOP (DGK) | 8 250 | SMALL T&R Yes Call Tl Level-2-260C-1 YEAR -40 to 125 R50B
REF5025AIDR Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 REF
5025
A
REF5025AIDR.A Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 REF
5025
A
REF5025AIDR1G4 Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 REF
5025
A
REF5025AIDR1G4.A Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 REF
5025
A
REF5025EIDR Active Production SOIC (D) | 8 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 R5025E
REF5025EIDR.A Active Production SOIC (D) | 8 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 R5025E
REF5025ID Active Production SOIC (D) | 8 75| TUBE Yes Call Tl Level-2-260C-1 YEAR -40 to 125 REF
5025
REF5025ID.A Active Production SOIC (D) | 8 75| TUBE Yes Call Tl Level-2-260C-1 YEAR -40 to 125 REF
5025
REF5025IDGKR Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes Call Tl Level-2-260C-1 YEAR -40 to 125 R50B
REF5025IDGKR.A Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes Call Tl Level-2-260C-1 YEAR -40 to 125 R50B
REF5025IDGKT Active Production VSSOP (DGK) | 8 250 | SMALL T&R Yes Call Tl Level-2-260C-1 YEAR -40 to 125 R50B
REF5025IDGKT.A Active Production VSSOP (DGK) | 8 250 | SMALL T&R Yes Call Tl Level-2-260C-1 YEAR -40 to 125 R50B
REF5025IDR Active Production SOIC (D) | 8 2500 | LARGE T&R Yes Call Tl Level-2-260C-1 YEAR -40 to 125 REF
5025
REF5025IDR.A Active Production SOIC (D) | 8 2500 | LARGE T&R Yes Call Tl Level-2-260C-1 YEAR -40 to 125 REF
5025
REF5030AID Active Production SOIC (D) | 8 75| TUBE Yes Call Tl Level-2-260C-1 YEAR -40 to 125 REF
5030
A
REF5030AID.A Active Production SOIC (D) | 8 75 | TUBE Yes Call Tl Level-2-260C-1 YEAR -40to 125 REF
5030
A
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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
(1) %) @3) Ball material Peak reflow (6)
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REF5030AIDGKR Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes Call Tl | Nipdau Level-2-260C-1 YEAR -40 to 125 R50C
REF5030AIDGKR.A Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 R50C
REF5030AIDGKRG4 Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 R50C

REF5030AIDGKRG4.A Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 R50C

REF5030AIDGKT Active Production VSSOP (DGK) | 8 250 | SMALL T&R Yes Call Tl Level-2-260C-1 YEAR -40 to 125 R50C

REF5030AIDGKT.A Active Production VSSOP (DGK) | 8 250 | SMALL T&R Yes Call Tl Level-2-260C-1 YEAR -40 to 125 R50C

REF5030AIDR Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 REF
5030

A
REF5030AIDR.A Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 REF
5030

A
REF5030AIDRG4 Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 REF
5030

A
REF5030AIDRG4.A Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 REF
5030

A

REF5030EIDR Active Production SOIC (D) | 8 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 R5030E

REF5030ID Active Production SOIC (D) | 8 75| TUBE Yes Call TI Level-2-260C-1 YEAR -40 to 125 REF
5030
REF5030ID.A Active Production SOIC (D) | 8 75| TUBE Yes Call Tl Level-2-260C-1 YEAR -40 to 125 REF
5030
REF5030IDGKR Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes Call Tl Level-2-260C-1 YEAR -40 to 125 R50C
REF5030IDGKR.A Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes Call Tl Level-2-260C-1 YEAR -40 to 125 R50C
REF5030IDGKT Active Production VSSOP (DGK) | 8 250 | SMALL T&R Yes Call Tl Level-2-260C-1 YEAR -40 to 125 R50C
REF5030IDGKT.A Active Production VSSOP (DGK) | 8 250 | SMALL T&R Yes Call Tl Level-2-260C-1 YEAR -40 to 125 R50C
REF5030IDR Active Production SOIC (D) | 8 2500 | LARGE T&R Yes Call Tl Level-2-260C-1 YEAR -40to 125 REF
5030
REF5030IDR.A Active Production SOIC (D) | 8 2500 | LARGE T&R Yes Call Tl Level-2-260C-1 YEAR -40to 125 REF
5030
REF5040AID Active Production SOIC (D) | 8 75| TUBE Yes Call Tl Level-2-260C-1 YEAR -40 to 125 REF
5040

A
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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
(1) %) @3) Ball material Peak reflow (6)
@ (5)

REF5040AID.A Active Production SOIC (D) | 8 75| TUBE Yes Call TI Level-2-260C-1 YEAR -40 to 125 REF
5040

A
REF5040AIDGKR Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes Call TI | Nipdau Level-2-260C-1 YEAR -40 to 125 R50D
REF5040AIDGKR.A Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 R50D
REF5040AIDGKT Active Production VSSOP (DGK) | 8 250 | SMALL T&R Yes Call Tl | Nipdau Level-2-260C-1 YEAR -40 to 125 R50D
REF5040AIDGKT.A Active Production VSSOP (DGK) | 8 250 | SMALL T&R Yes Call Tl Level-2-260C-1 YEAR -40 to 125 R50D
REF5040AIDGKTG4 Active Production VSSOP (DGK) | 8 250 | SMALL T&R Yes Call TI Level-2-260C-1 YEAR -40 to 125 R50D
REF5040AIDGKTG4.A Active Production VSSOP (DGK) | 8 250 | SMALL T&R Yes Call TI Level-2-260C-1 YEAR -40 to 125 R50D
REF5040AIDR Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 REF
5040

A
REF5040AIDR.A Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 REF
5040

A
REF5040AIDRG4 Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 REF
5040

A
REF5040AIDRG4.A Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 REF
5040

A

REF5040EIDR Active Production SOIC (D) | 8 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 R5040E

REF50401D Active Production SOIC (D) | 8 75| TUBE Yes Call TI Level-2-260C-1 YEAR -40 to 125 REF
5040
REF5040ID.A Active Production SOIC (D) | 8 75| TUBE Yes Call TI Level-2-260C-1 YEAR -40 to 125 REF
5040
REF5040IDGKR Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes Call TI Level-2-260C-1 YEAR -40 to 125 R50D
REF5040IDGKR.A Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes Call TI Level-2-260C-1 YEAR -40 to 125 R50D
REF5040IDGKT Active Production VSSOP (DGK) | 8 250 | SMALL T&R Yes Call TI Level-2-260C-1 YEAR -40 to 125 R50D
REF5040IDGKT.A Active Production VSSOP (DGK) | 8 250 | SMALL T&R Yes Call Tl Level-2-260C-1 YEAR -40 to 125 R50D
REF5040IDR Active Production SOIC (D) | 8 2500 | LARGE T&R Yes Call TI Level-2-260C-1 YEAR -40 to 125 REF
5040
REF5040IDR.A Active Production SOIC (D) | 8 2500 | LARGE T&R Yes Call Tl Level-2-260C-1 YEAR -40 to 125 REF
5040
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REF5045AI1D Active Production SOIC (D) | 8 75| TUBE Yes Call Tl Level-2-260C-1 YEAR -40 to 125 REF
5045

A
REF5045AID.A Active Production SOIC (D) | 8 75| TUBE Yes Call Tl Level-2-260C-1 YEAR -40 to 125 REF
5045

A
REF5045AIDGKR Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes Call Tl | Nipdau Level-2-260C-1 YEAR -40 to 125 R50E
REF5045AIDGKR.A Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 R50E
REF5045AIDGKT Active Production VSSOP (DGK) | 8 250 | SMALL T&R Yes Call Tl | Nipdau Level-2-260C-1 YEAR -40 to 125 R50E
REF5045AIDGKT.A Active Production VSSOP (DGK) | 8 250 | SMALL T&R Yes Call Tl Level-2-260C-1 YEAR -40 to 125 R50E
REF5045AIDR Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 REF
5045

A
REF5045AIDR.A Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 REF
5045

A
REF5045I1D Active Production SOIC (D) | 8 75| TUBE Yes Call Tl Level-2-260C-1 YEAR -40 to 125 REF
5045
REF5045ID.A Active Production SOIC (D) | 8 75| TUBE Yes Call Tl Level-2-260C-1 YEAR -40 to 125 REF
5045
REF5045IDGKR Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes Call Tl Level-2-260C-1 YEAR -40 to 125 R50E
REF5045|DGKR.A Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes Call Tl Level-2-260C-1 YEAR -40 to 125 R50E
REF5045IDGKT Active Production VSSOP (DGK) | 8 250 | SMALL T&R Yes Call Tl Level-2-260C-1 YEAR -40 to 125 R50E
REF5045IDGKT.A Active Production VSSOP (DGK) | 8 250 | SMALL T&R Yes Call Tl Level-2-260C-1 YEAR -40 to 125 R50E
REF5045IDR Active Production SOIC (D) | 8 2500 | LARGE T&R Yes Call Tl Level-2-260C-1 YEAR -40 to 125 REF
5045
REF5045IDR.A Active Production SOIC (D) | 8 2500 | LARGE T&R Yes Call TI Level-2-260C-1 YEAR -40 to 125 REF
5045
REF5050AID Active Production SOIC (D) | 8 75| TUBE Yes Call Tl Level-2-260C-1 YEAR -40 to 125 REF
5050

A
REF5050AID.A Active Production SOIC (D) | 8 75| TUBE Yes Call Tl Level-2-260C-1 YEAR -40 to 125 REF
5050

A
REF5050AIDGKR Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes Call Tl | Nipdau Level-2-260C-1 YEAR -40 to 125 R50F
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REF5050AIDGKR.A Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 R50F
REF5050AIDGKRG4 Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40to 125 R50F
REF5050AIDGKRG4.A Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 R50F
REF5050AIDGKT Active Production VSSOP (DGK) | 8 250 | SMALL T&R Yes Call Tl | Nipdau Level-2-260C-1 YEAR -40 to 125 R50F
REF5050AIDGKT.A Active Production VSSOP (DGK) | 8 250 | SMALL T&R Yes Call Tl Level-2-260C-1 YEAR -40 to 125 R50F
REF5050AIDR Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40to 125 REF
5050

A
REF5050AIDR.A Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 REF
5050

A

REF5050EIDR Active Production SOIC (D) | 8 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40to 125 R5050E
REF5050EIDR.A Active Production SOIC (D) | 8 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 R5050E

REF5050ID Active Production SOIC (D) | 8 75 | TUBE Yes Call Tl Level-2-260C-1 YEAR -40 to 125 REF
5050
REF5050ID.A Active Production SOIC (D) | 8 75 | TUBE Yes Call Tl Level-2-260C-1 YEAR -40 to 125 REF
5050
REF5050IDGKR Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes Call Tl Level-2-260C-1 YEAR -40 to 125 R50F
REF5050IDGKR.A Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes Call Tl Level-2-260C-1 YEAR -40 to 125 R50F
REF5050IDGKT Active Production VSSOP (DGK) | 8 250 | SMALL T&R Yes Call Tl Level-2-260C-1 YEAR -40 to 125 R50F
REF5050IDGKT.A Active Production VSSOP (DGK) | 8 250 | SMALL T&R Yes Call TI Level-2-260C-1 YEAR -40 to 125 R50F
REF5050IDR Active Production SOIC (D) | 8 2500 | LARGE T&R Yes Call Tl Level-2-260C-1 YEAR -40 to 125 REF
5050
REF5050IDR.A Active Production SOIC (D) | 8 2500 | LARGE T&R Yes Call TI Level-2-260C-1 YEAR -40 to 125 REF
5050

@ status: For more details on status, see our product life cycle.

@ Material type: When designated, preproduction parts are prototypes/experimental devices, and are not yet approved or released for full production. Testing and final process, including without limitation quality assurance,
reliability performance testing, and/or process qualification, may not yet be complete, and this item is subject to further changes or possible discontinuation. If available for ordering, purchases will be subject to an additional
waiver at checkout, and are intended for early internal evaluation purposes only. These items are sold without warranties of any kind.

® RoHS values: Yes, No, RoHS Exempt. See the TI RoHS Statement for additional information and value definition.
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® | 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 TlI'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.
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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
Q1 : Q2 Q1 : ﬁ
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
REF5010AIDRG4 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 53 3.4 1.4 8.0 12.0 Q1
REF5020AIDGKR VSSOP DGK 8 2500 330.0 12.4 5.3 3.4 1.4 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 330.0 124 5.3 34 14 8.0 | 12.0 Q1
REF5020IDGKT VSSOP DGK 8 250 180.0 12.4 5.3 34 1.4 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
REF5025AIDGKRG4 | VSSOP | DGK 8 2500 330.0 124 5.3 34 14 8.0 | 12.0 Q1
REF5025AIDGKT VSSOP DGK 8 250 180.0 12.4 5.3 34 1.4 8.0 12.0 Q1
REF5025AIDR SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 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)

REF5025AIDR1G4 SOoIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
REF5025EIDR SOIC D 8 3000 330.0 124 6.4 5.2 21 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
REF5025IDGKT VSSOP DGK 8 250 180.0 12.4 5.3 34 1.4 8.0 12.0 Q1
REF5025IDR SOoIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
REF5030AIDGKR VSSOP | DGK 8 2500 330.0 124 5.3 34 14 8.0 | 12.0 Q1

REF5030AIDGKRG4 VSSOP DGK 8 2500 330.0 12.4 5.3 3.4 1.4 8.0 12.0 Q1
REF5030AIDGKT VSSOP DGK 8 250 180.0 12.4 5.3 34 1.4 8.0 12.0 Q1
REF5030AIDR SoIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
REF5030AIDRG4 SOIC D 8 2500 330.0 124 6.4 5.2 21 8.0 | 12.0 Q1
REF5030EIDR SOIC D 8 3000 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
REF5030IDGKR VSSOP DGK 8 2500 330.0 12.4 5.3 34 1.4 8.0 12.0 Q1
REF5030IDGKT VSSOP DGK 8 250 180.0 12.4 5.3 3.4 1.4 8.0 12.0 Q1
REF5030IDR SOIC D 8 2500 330.0 124 6.4 5.2 21 8.0 | 12.0 Q1
REF5040AIDGKR VSSOP DGK 8 2500 330.0 12.4 5.3 3.4 1.4 8.0 12.0 Q1
REF5040AIDGKT VSSOP DGK 8 250 180.0 12.4 5.3 34 1.4 8.0 12.0 Q1

REF5040AIDGKTG4 VSSOP DGK 8 250 180.0 12.4 5.3 3.4 1.4 8.0 12.0 Q1
REF5040AIDR SOIC D 8 2500 330.0 124 6.4 5.2 21 8.0 | 12.0 Q1
REF5040AIDRG4 SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
REF5040EIDR SOIC D 8 3000 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
REF5040IDGKR VSSOP DGK 8 2500 330.0 12.4 5.3 3.4 1.4 8.0 12.0 Q1
REF5040IDGKT VSSOP DGK 8 250 180.0 12.4 5.3 3.4 1.4 8.0 12.0 Q1
REF5040IDR SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
REF5045AIDGKR VSSOP DGK 8 2500 330.0 12.4 53 34 1.4 8.0 12.0 Q1
REF5045AIDGKT VSSOP DGK 8 250 180.0 12.4 5.3 3.4 1.4 8.0 12.0 Q1
REF5045AIDR SOIC D 8 2500 330.0 124 6.4 5.2 21 8.0 | 12.0 Q1
REF5045IDGKR VSSOP DGK 8 2500 330.0 12.4 5.3 3.4 1.4 8.0 12.0 Q1
REF5045IDGKT VSSOP DGK 8 250 180.0 12.4 53 34 1.4 8.0 12.0 Q1
REF5045IDR SOoIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
REF5050AIDGKR VSSOP | DGK 8 2500 330.0 124 5.3 34 14 8.0 | 12.0 Q1

REF5050AIDGKRG4 VSSOP DGK 8 2500 330.0 12.4 5.3 3.4 1.4 8.0 12.0 Q1
REF5050AIDGKT VSSOP DGK 8 250 180.0 12.4 5.3 34 1.4 8.0 12.0 Q1
REF5050AIDR SoIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
REF5050EIDR SOIC D 8 3000 330.0 124 6.4 5.2 21 8.0 | 12.0 Q1
REF5050IDGKR VSSOP DGK 8 2500 330.0 12.4 5.3 3.4 1.4 8.0 12.0 Q1
REF5050IDGKT VSSOP DGK 8 250 180.0 12.4 5.3 34 1.4 8.0 12.0 Q1
REF5050IDR SoIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1

Pack Materials-Page 2



i3 TExAs PACKAGE MATERIALS INFORMATION
INSTRUMENTS

www.ti.com 1-Nov-2025

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 353.0 353.0 32.0
REF5010AIDGKT VSSOP DGK 8 250 213.0 191.0 35.0

REF5010AIDR SolIC D 8 2500 353.0 353.0 32.0
REF5010AIDRG4 SOIC D 8 2500 353.0 353.0 32.0
REF5010IDGKR VSSOP DGK 8 2500 353.0 353.0 32.0
REF5010IDGKT VSSOP DGK 8 250 213.0 191.0 35.0
REF5020AIDGKR VSSOP DGK 8 2500 353.0 353.0 32.0
REF5020AIDGKT VSSOP DGK 8 250 213.0 191.0 35.0

REF5020AIDR SOIC D 8 2500 353.0 353.0 32.0
REF5020IDGKR VSSOP DGK 8 2500 353.0 353.0 32.0
REF5020IDGKT VSSOP DGK 8 250 213.0 191.0 35.0

REF5020IDR SOIC D 8 2500 353.0 353.0 32.0
REF5025AIDGKR VSSOP DGK 8 2500 353.0 353.0 32.0
REF5025AIDGKRG4 VSSOP DGK 8 2500 353.0 353.0 32.0
REF5025AIDGKT VSSOP DGK 8 250 213.0 191.0 35.0
REF5025AIDR SOIC D 8 2500 353.0 353.0 32.0
REF5025AIDR1G4 SOIC D 8 2500 353.0 353.0 32.0
REF5025EIDR SoIC D 8 3000 353.0 353.0 32.0
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Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)

REF5025IDGKR VSSOP DGK 8 2500 353.0 353.0 32.0
REF5025IDGKT VSSOP DGK 8 250 213.0 191.0 35.0
REF5025IDR SolIC D 8 2500 353.0 353.0 32.0
REF5030AIDGKR VSSOP DGK 8 2500 353.0 353.0 32.0
REF5030AIDGKRG4 VSSOP DGK 8 2500 353.0 353.0 32.0
REF5030AIDGKT VSSOP DGK 8 250 213.0 191.0 35.0
REF5030AIDR SOIC D 8 2500 353.0 353.0 32.0
REF5030AIDRG4 SOIC D 8 2500 353.0 353.0 32.0
REF5030EIDR SOIC D 8 3000 353.0 353.0 32.0
REF5030IDGKR VSSOP DGK 8 2500 353.0 353.0 32.0
REF5030IDGKT VSSOP DGK 8 250 213.0 191.0 35.0
REF5030IDR SOIC D 8 2500 353.0 353.0 32.0
REF5040AIDGKR VSSOP DGK 8 2500 353.0 353.0 32.0
REF5040AIDGKT VSSOP DGK 8 250 213.0 191.0 35.0
REF5040AIDGKTG4 VSSOP DGK 8 250 213.0 191.0 35.0
REF5040AIDR SOIC D 8 2500 353.0 353.0 32.0
REF5040AIDRG4 SOIC D 8 2500 353.0 353.0 32.0
REF5040EIDR SoIC D 8 3000 353.0 353.0 32.0
REF5040IDGKR VSSOP DGK 8 2500 353.0 353.0 32.0
REF5040IDGKT VSSOP DGK 8 250 213.0 191.0 35.0
REF5040IDR SOIC D 8 2500 353.0 353.0 32.0
REF5045AIDGKR VSSOP DGK 8 2500 353.0 353.0 32.0
REF5045AIDGKT VSSOP DGK 8 250 213.0 191.0 35.0
REF5045AIDR SOIC D 8 2500 353.0 353.0 32.0
REF5045IDGKR VSSOP DGK 8 2500 353.0 353.0 32.0
REF5045IDGKT VSSOP DGK 8 250 213.0 191.0 35.0
REF5045IDR SolIC D 8 2500 353.0 353.0 32.0
REF5050AIDGKR VSSOP DGK 8 2500 353.0 353.0 32.0
REF5050AIDGKRG4 VSSOP DGK 8 2500 353.0 353.0 32.0
REF5050AIDGKT VSSOP DGK 8 250 213.0 191.0 35.0
REF5050AIDR SOIC D 8 2500 353.0 353.0 32.0
REF5050EIDR SOIC D 8 3000 353.0 353.0 32.0
REF5050IDGKR VSSOP DGK 8 2500 353.0 353.0 32.0
REF5050IDGKT VSSOP DGK 8 250 213.0 191.0 35.0
REF5050IDR SoIC D 8 2500 353.0 353.0 32.0
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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
REF5010AID.A D SoIC 8 75 506.6 8 3940 4.32
REF50101D D SoIC 8 75 506.6 8 3940 4.32
REF5010ID.A D SoIC 8 75 506.6 8 3940 4.32
REF5020AID D SoIC 8 75 506.6 8 3940 4.32
REF5020AID.A D SoIC 8 75 506.6 8 3940 4.32
REF50201D D SOIC 8 75 506.6 8 3940 4.32
REF5020ID.A D SoIC 8 75 506.6 8 3940 4.32
REF5025AID D SoIC 8 75 506.6 8 3940 4.32
REF5025AID.A D SoIC 8 75 506.6 8 3940 4.32
REF5025ID D SOIC 8 75 506.6 8 3940 4.32
REF5025ID.A D SoIC 8 75 506.6 8 3940 4.32
REF5030AID D SoIC 8 75 506.6 8 3940 4.32
REF5030AID.A D SoIC 8 75 506.6 8 3940 4.32
REF50301D D SOIC 8 75 506.6 8 3940 4.32
REF5030ID.A D SoIC 8 75 506.6 8 3940 4.32
REF5040AID D SoIC 8 75 506.6 8 3940 4.32
REF5040AID.A D SoIC 8 75 506.6 8 3940 4.32
REF50401D D SOIC 8 75 506.6 8 3940 4.32
REF5040ID.A D SoIC 8 75 506.6 8 3940 4.32
REF5045AI1D D SOIC 8 75 506.6 8 3940 4.32
REF5045AID.A D SoIC 8 75 506.6 8 3940 4.32
REF50451D D SOIC 8 75 506.6 8 3940 4.32
REF5045ID.A D SoIC 8 75 506.6 8 3940 4.32
REF5050AID D SoIC 8 75 506.6 8 3940 4.32
REF5050AID.A D SoIC 8 75 506.6 8 3940 4.32
REF50501D D SoIC 8 75 506.6 8 3940 4.32
REF5050ID.A 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.

INSTRUMENTS
www.ti.com




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.
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