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6.5 LS 5714 REF50
FRAE A AW, FBFIAE To=25°CHF , lloap =0, CL=1uF , Viy = (Vour + 0.2V) £ 18V iill75

S PR B/ME HAME BAE L Xiv4
WHHEE
REF5020 (Vour = 2.048V) (1) | 2.7V < )y < 18V 2.048
REF5025 2.5
REF5030 3.0
Vour i U REF5040 4.096 \Y
REF5045 45
REF5050 5
REF5010 10
T R P v ) -0.05 005 %
MG B
B AT e L ) -0.1 01l %
o3z
enpp f&}}ﬁﬂ%ﬁg f =0.1Hz E 10Hz 3 IJVPP/V
en i L o P M 7 f=10Hz % 1kHz 0.9 YA,
Har HY o IR
[ 2.5
Vour/dT Tp=-40°C % 125°C pm/C
PRt
iyt
VlN = (VOUT + 02V) ES) 18V(1) 1 3
AVo(avy | LR Vin= (Vour + 0.2V) % 18V, To= - 40°C & 1 ppm/V
125°Cc()
wik=al:k:
Y -10mA < IOUT <10mA , VIN = VOUT +0.75V®@ 20 30
AVo .
L) | gtk 10mA < lour < 10mA , Vi = Vour + 0.75V@ , T, 50, PPTMA
= - 40°C % 125°C
il 3: b
Isc L % R Vour =0 25 mA
JE3H 1 50
VSSOP-8
sy Ji 1 2 20
T‘I:"—‘/\‘\ (&
v i 1 0
SoIC-8
JEHA 2 50
ppm
JE3E 1 70
VSSOP-8 .
bty JEHA 2 40
JE3A 1 90
SoIC-8
JEHA 2 50
Kttt
0 %] 1000 /M 50
VSSOP-8
Ay 1000 %] 2000 /N 25
ppm
OUTLTo 0 1 1000 /N 22
SoIC-8 :
1000 %] 2000 /N 18
TEMP 3|
GENER R 575 mV
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6.5 BS54 REF50 ( &%)
FRAES AU, SN To=25°C i, lloap=0,CL=1uF, Viy=(Vour + 0.2V) & 18V It ill#5

Y WA BAME  BEME Bkl B
5L BE U Ta = -40°C % 125°C 2.64 mv/C
SRR
Sl R 1A %01%,C =1uF 200 us
HHERR
3
Vs L LR 2 R vours 18] v

‘ 0.8 1

e -40°C < Tp < 125°C 2l ™
B
ST 40 125]  °C
TR 55 125]  °C

(1) X VOUT < 2.5V, /ML HLEN 2.7V,
(2) REF5020 f4h , £ VIN = 3V.
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6.6 H <% REF50EI

Ta=25°CHf, loap=0,C =1uF, Viy=(Ven+0.25V) , BRIESAH U

S TR AFE ‘ B/ME HAE BAME|  HBAL
Lingaad:Na
REF5025E 2.5 v
REF5030E(") 3.0 Vv
Vour T R REF5040E(") 4.096 v
REF5045E(1) 45 Vv
REF5050E 5 Vv
IA WG E BT HL R 151 -0.025 0.025 %
dVour/dT Ta = -40°C & 125°C 25| ppm/C
Ly
€npp A /=0.1Hz & 10Hz 05 WVpp/V
€n i L L e 7 f=10Hz & 1kHz 0.8 UV ms/V
A F IR
AR ES
Vin = (Vour + 0.2V) % 42V 1 3
AVo(avyy | L% Vin=Vour + 0.2V & 42V , Ta = -40°C & ) 5 ppmNV
125°C
FEIAE
IRV PA— ~10mA < loyr < 10mA , Vi = Vour + 0.75V 5 25 /
10mA < oyt < 10mMA , Vin = Vour + 0.75V , Ta = a5| PPMVMA
- 40°C & 125°C
SR IR
Isc L LR Vour =0 21 mA
IR AR E
soIc-8 JEI 4 1 80 ppm
b SOIC-8 JE3 2 20 ppm
K ett
0 % 1000 /) 25 ppm
AVoyr 71D | SOIC-8
- 1000 | 2000 /] 10 ppm
TEMP |
AR ] 625 mV
5L SRk Ta = -40°C & 125°C 2.64 mV/°C
SoERRET N
S G R ] %#01%,C =1uF 400 us
KR
Cin R ML A EE | - 40°C < Ta < 125°C 0.1 uF
CL sk s 2538565 | - 40°C < Ta < 125°C 1 100|  pF
BYR
Vs B B Vour +0.2 w2 v
340 LA
FRAS LR
~40°C < Tp < 125°C 480  uA
WA | A Ven = 0V 10 A
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6.6 HL 4% REFS0EI ( 4%)

TA= 25°C ETJ‘ , ILOAD =0 , C|_ =1uF , VlN = (VEN + 025V) , [;/%5”5%%‘%5)3

SR PRAFM B/ME HAUE BRE|  Hfr
(R | Vey AR (EN=1) 1.6 \Y;
Wit (EN=0) 0.5 v
EETEE
F 7 3 -40 125 °C

M

FEmTRAT . TEBCER 2 T SCREA R SRERE T
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6.7 LAl - REF50xxl. REF50xxAl
AR E U, BINAE To=25°C i, loap =0, H Vg =Vour + 0.2V, XT Vour < 2.5V, S/NEJEHLE AN 2.7V,

g g i
S 5
5 1 5 5
3 E
g ¢ 7
O‘LO‘O 0o WwoLw O‘LO O‘LO‘O‘LO‘O‘LO‘O 0 o wo O‘ ‘O‘ ‘O‘ ‘O o O o ‘O‘ ‘O‘ ‘O‘ ‘O‘ ‘O‘ ‘O‘ ‘O‘ ‘O‘ ‘O‘ b
AnM~KNOoOAONKNOAONOANONOANDNOS 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. = B 6-2. RiE
0.02
__0.015
2 —
> 0.01
[}
< g /
B 3 0.005 \‘
c (8]
kel <
= © 0
El g
& ;’ -0.005
3 -0.01
3
-0.015
W Y @ N 5 o 5 N 9 ¥ 9 -0.02
S 3 5 3 o s 3 8 8 & 50 25 0 25 50 75 100 125
Output Initial Accuracy (%) Temperature (°C)
& 6-3. #yi B AR B B 6-4. FH R R SR ERKRR
160 0.8
+125°C
140 SEA 0.7 /
120 —~ 06
NG s / +25°C
& 100 N g 05
g N 8 / // —_a0°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)
Bl 6-5. AR b SR A SR &l 6-6. EREr RS AR A MR R
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6.7 LA : REF50xxl. REF50xxAl ( 4:)

BrAEAS AU, BIAE Tao=25°C B, loap =0, H Vs =Vour + 0.2V, X+ Vour < 2.5V, F/MEIEHEEN 2.7V,

2.50125 0.9
2.50100
2.50075 S o8
(0]
S 250050 2 /
= £ o7
o 2.50025 >
£ +25°C 5
< 250000 533- 0.6
= I
3 2.49975 o) /
= £
O 2.49950 o 05
—-40°C o
2.49925 E
2.49900 +125°C R —— 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 ;
- &l 6-8. Temp 5[ fiHi i B E SR ERKIRE
1050 1000 —
+125°C
1000 950 >
g 90 o00 |4
2
= 900
s 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)
Bl 6-9. S B SEBRMRA B 6-10. BN ERR SMA BERRR
0.5 35 T
0.4 %0 B Sourcing
—~ 03 < —
s E —
E 02 - 25
f
= of £ 20
o . [ — —
£ 0 © — Sinking
2 3 15
> 0.1 °
s o
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)
B 6-11. RERFHER SEERKRR B 6-12. R SR ERK%EER

12 XXk
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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
: i 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
_.: V|N : I : : : Y
¥ SV/CIV e -+
P 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
heas T +10mA - - - - - - - -
LOAD
-10mA N S
10mA/div g g (R e
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,

1OMAVGlY (o

1mA/div
5mV/div
200us/div 200us/div
CL=10uF, loyr = 1MA CL=10uF, loyt = 10mA
Bl 6-19. fiHS & 6-20. fiBAs
[ T ] =
Vin

500mV/div ;

500mV/div

5mV/div

5mV/div

20us/div 100us/div

C|_=1L1F C|_=10L1F
H 6-21. LEEHEA B 6-22. LZEEHA

250 250
= 200 . 200
£ £
g g
- 150 - 150
=) =
8 100 S 100
[72] 19}
() (0]
g 8 50
o (<]
2 2 ) e ———————— NN
5 =] 0
£ =
> >
o O 5

-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
&l 6-23. REF50xx #8514 ( AT 1000 /M )  6-24. REF50xx Kifa e ()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

sSoIC-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 HL7UREE: : 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
IS
= 35
§ 0.01
5 0.005 g%
< o S 25
2] — =
5 — [\ < 20
S -0.005 a2
= \ o 15
£ 001
o 10
-0.015 5
-0.02 0 |‘ _|‘
25 0 25 50 75 100 125 03 04 05 07 09 11 13 15
Temperature(°C) .
B 6-31. Sl R [ VB R IR X R Temp ant (Pemi"e)
’ - &l 6-32. ERESM
50% 2
40% ~ 16
2
€
9 — g
< 30% - s 1.2
5 S
kS K
=] S
3 20% 2 08
o 14
(]
- £
10% - 0.4 /\ \
0 T — 0 \v./
S % é § S ° s 8 g g g 50 25 0 25 50 75 100 125
® S c o o s 8 o o ° Temperature (°C)
N .
Output Initial Accuracy (%) B 6-34. BB 5 FR KRR
& 6-33. F§ B AT
20 20
£ 16 £ 16
Q.
& g
2 >
5 12 £ 12
g &
n \ o
£ // 5 8
_g) .\\__/ 03,:),,
& o ~— /
o 4 'S 4
bt 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 Bl 6-36. i IAERE (HEER ) SEERMRXR
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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%
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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 HTJ‘{IJI\M%I‘
15 400
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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
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8 4T
8.1 ik
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8.3 ReME Ui A
8.3.1 JZELI

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) )

REF50xxEL: VTEMP PIN = 625mV + 2.64 x T(OC) (2)
SRR — RGO IR FEER R RZ0Y £15°C. BARE W ANE SRS B IR LI & | (HUb 5 H T 48R R
A B TR S TR AMEE . 30°C IR B2 AR AT T TEMP 51 JALER 2958 79mV i HLE AR .

TEMP 5| EA mHH DT (ES0T5 8.2) » FKFHPTHEEINZIL 5| &5 RN &R 2 ; H2 , 5 X Vour
5 P A AT AT 52

AT AR PT ARSI R RE |, B A ERIEIEIEEBOCE (B OPA333. OPA335 i OPA376 ) Z&
TEMP 5| g, anf&l 8-3 Fiw.

+V
O
REF50xx
O— DNC DNC —oO
ZGV\T/?MCP O— opA® Vin NC |—O
.6mV/°
+ TEMP Vour [—O
— f GND TRIM/NR —O

NOTE: (1) Low drift op amp, such as the OPA333, OPA335, or OPA376.
&l 8-3. Z&rh TEMP 5| i H
8.3.2 HE

REF50xx & s/ MNER R Z T T , %R R ZH0E SOy AR AR . 3 FZ R HE VA THE IR |, W
JitE= 3 dfrid.

\Y, -V
D ft — OUTMAX OUTMIN ) 1 6
" (VOUT x Temp Range x 10%(ppm)

)
REF50xx K AR R AL - W FHA N 2.50pm/°C , 554 A N 3ppm/°C , brdESELRA N 8ppm/°Ce.
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8.3.3 iR K
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Vi NC —oO
O— TEMP  Vour [—0
GND TRIMNR [—— 4
T 1u

F

& 8-4. {8/ TRIM/NR 3| Ik i

8.3.5 K EHt

T Z A FIRBE 52, T 2 SRS 6 2 SRS b R 5 6 )0 2 Bl 5 B [R] (R4 A2 1T P AR P BEAR AL . G AR
A UL RS R R O () 3t 28 I8 g 2 5 0K 5 R v v 0 R 1 B b PR B N TR R RS T R AR R S o X R AR AR O (E B 2
RPN KR e (RO K IR (LTD) ) Mssidee. 70 5 Bon T ih 5 LTD. &R, i
HH R VRS B A I () SRS AR o ) LTD (A IEME , QoS v RV A Bt B TR A A B, Al . & 6-23
%[ 6-30 f7n T REF50xx (1% LR TERT 4000 /N TAE /N P DEER

~ (Voutl_g = Vourl.n)

LTD(ppm)|,_, = x108

Vour o (5)

Horp

* LTD(ppm)|i=n = K2 ( AN ppm )
* Voutli=o = BEIN O ZNEHE B %0 H HL
* Voutlien = BFE N n ZNEHE B0 0% H HL
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8.3.6 1Z/H TRIM/NR 5/ B {50 H iR H

REF50xx|. REF50xxAl A& fitE & M H ] B8Rt . (H2& , Vour ™ PAE A& B 5] Al R e 5]
( TRIM/NR , 511 5 ) k%, & 8-5 Bon 1A% A £15mV L7 i 4

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
A Ry HLPHBS LA —/MIEIE R 28 1 0 F FIHRAFE T HMAME N 10Hz £ 20Hz FIGEIER 2R . X FEIE T 28
A Vout 510 I0A i e AR e e g 7 — 2 BRSSP AR I SE DR AL AR | AT E — 20 PR g
o UL RS S 1N 8 B TE .
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8.4 B IhEEAE

8.4.1 ZLiE#E

& 8-6 7~ T REF50xx HMLAER:, TI @B HFH 1 uF Z 10 uF HFSKHEAS. 1uF Z 50 uF #iH dBass
(CL) LA Vout B4 GND. Cp & H el (ESR) L AUN THEET 1.5Q , IEifrs e, NTH
KPR FEH PRI | CL I ESR A 1Q & 1.5Q.

+Vsuppiy
REF50xx
O—{ DNC DNC (—O
. Vi NC [—o
BYPASS
1}1': to 1OHF —_— O— TEMP VOUT T@ VOUT
GND TRIM/NR |—O C.
:l: 1uF to 50uF
&l 8-6. FAESE

8.4.2 B H/E

REF50xx 7= /i £ 51) {1 B s vl B WA I R B FL U . B REF5020 R IR LI EE SR Ny 2.7V | X BoRE sl 78 28 4k 41
AT CL AR AR S U 200mV YR T . B 6-6 H L TR AR A TR B S [ e R S e R IAL

8.4.3 AIRMHIE

o TS B4 RN IE S vk F R B, BT 48 REF50xx F1 OPA735 it 5V FJESZ AL i yEEvE . & 8-7 @ n TH T
Fefit 2.5V JEfE Y L 1) REF5025. REF50xx MIIRIEAPERERN 78 T OPA735 MKW AL B T RIS | Ao B H
PR IR BORS B RO U 7 %o TR UCHAL Ry A1 Ry AR R AL

+5V

REF5025
o—| bne DNC
N NC

L -
L -
O— TEMP  Vour +2.5V
— GND TRIM/NR R, LI 1uF
10kQ) R, e
10kQ
—— M—

+5V

OPA735 »—O —2.5V

-5V

NOTE: Bypass capacitors not shown.

& 8-7. REF5025 5 OPA735 1] =4 IE i v B &
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9 S FAISEIL

&

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

WP REF50xx i), BB S P24 e G 1 A iEf i A 2%, WISk 287, RN, Ak
AR DR RGBT TR IR ERE . BEAh |, 0 008 NG N 55 5 FEL 25 s R 940 Tt F 2% 2% DR A B EE MR BE o 7B 0B
KA RGN | DA [R] I =% R R A NS S (1 I v f R 2 h . L& Y T IR N B AR 6 1 RC
PEP B RE B R AR R G LA RIFHEREI L B 461

9.2.1.2 #4IEIHIRE

OPA365 T UKzl 16 (iikEit g% (ADS8326). OPA365 % i) RC &% 23 T I8/N ADC I E#BKAETF 4T I
RSP T P2 AR R H A e e Bt RC JEE 2 , DA RFEH A SR AL LR /E ADC SRR TR (N F2 e 2] 16 174
FE o BRENIOR RS A 5L A /D R RC I 2845 55 A DU

REF5040 fT4K5) ADS8326 ) REF 5|l IEAfER: &G K 3E M i B4 H B R 2 X T Uk i i 3B E 2. IR
SRR (ESR) 277 A1 25 0641, AT FRIREEA R 4010 SNR. WIS HIA# ESR A2 |, Wi in—45
B A BB AAN B . NR Sl ERER: 1 uF B2, PLEZD REF50xx 7 BRI .

# 9-1 IR T{E OPA365 it ffi I AN [H RC JE 25 1 SNR Wl & , REF50xx i H HL 25 2% 1 AN [A) 47 DL B2
TRIM/NR 5| JHl_EASTA] ) B 25 23
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R 9-1. NAKM T HBHEREMEL R

WA 1 AR 2
OPA365 RC JEJ %% 124Q , 1nF 124Q , 1nF
REF5040 fith Hi 28 4% 10uF 10uF+470F
TRIM/NR 5| I HL 2 4% OuF 1uF
SNR 86.7dB 92.8dB

9.2.1.3 N #iZR

[ 9-2. Bt RERGINAKERS FFT B
10 HLJRFRE L
REF50xx 7= i Z 51| 11 HEL s v B HRAG B JE [ HL R o B REF5020 (G HEJE B SR Sy 2.7V, I BB i 7E 28 SR 2% AT
TV LA TAEZERB I 4t LR 200mV BIELIE R . B 6-6 Hfit 74 Sk 24 14 T 1 SR F 0 Hh FR 5 1 306 R R T

A REF50xx! #1 REF50xxAl ] 10 F £ 500 F M HESS K ERS. TI &i 8 REFS50xxEl #f 1nF &
100 u F IR IR LA 2% .

28 R 15 Copyright © 2025 Texas Instruments Incorporated

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


https://www.ti.com.cn/product/cn/ref5010?qgpn=ref5010
https://www.ti.com.cn/product/cn/ref5020?qgpn=ref5020
https://www.ti.com.cn/product/cn/ref5025?qgpn=ref5025
https://www.ti.com.cn/product/cn/ref5030?qgpn=ref5030
https://www.ti.com.cn/product/cn/ref5040?qgpn=ref5040
https://www.ti.com.cn/product/cn/ref5045?qgpn=ref5045
https://www.ti.com.cn/product/cn/ref5050?qgpn=ref5050
https://www.ti.com.cn/cn/lit/pdf/ZHCSKU6
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSKU6M&partnum=REF5010
https://www.ti.com.cn/product/cn/ref5010?qgpn=ref5010
https://www.ti.com.cn/product/cn/ref5020?qgpn=ref5020
https://www.ti.com.cn/product/cn/ref5025?qgpn=ref5025
https://www.ti.com.cn/product/cn/ref5030?qgpn=ref5030
https://www.ti.com.cn/product/cn/ref5040?qgpn=ref5040
https://www.ti.com.cn/product/cn/ref5045?qgpn=ref5045
https://www.ti.com.cn/product/cn/ref5050?qgpn=ref5050
https://www.ti.com/lit/pdf/SBOS410

13 TEXAS

INSTRUMENTS REF5010, REF5020, REF5025, REF5030, REF5040, REF5045, REF5050
www.ti.com.cn ZHCSKUBM - JUNE 2007 - REVISED DECEMBER 2024
1 i 5
1.1 fijRiamE

REF50xxl. REF50xxAl

o AT REART RV 5 I R A IR SR R S AN R S| BN AL . 2SS R A AR OB 1w F £ 10 uF. 40
ATALEL T AR AN AR 2508 FL A LA A B e BELAT ALY

o fF 1 uF RS ERR AR A NR 5] IR ]

o JUER 1w F A 50 u F RS HEAT R . Dyt F A A R IO R PR A AT R A o IS Y P M
PERE , AU B ASE EIIESR N 1Q £ 15Q.,

o AT DAES AR Z A IR . 1 n F R ASORUERRIE RS | I T8 B R R A AT S

REF50xxEI

o FYESE I AL AR IO AL BN AT BRI IR G AN R S . S B A AR WA N 0.1 u F E 10 F. ey
WL, AT LIS R 25 0 r A AR 78 Bl B PR . 5N ) PR AR 488 I AU ELAE S S A AF O B

© R0 uF B A uF 1 JEAEIEREASNERE NR 51 A 2 5]

© WZUEM 1uF £ 100pF 1% ESR (K 1Q ) MR 34T £ .

11.2 A il

DNG § DNC :
O 2 s
C = |
o] [or] 4 [Fn]
- GND TRIMINH ] -
©
]
& 11-1. REF50xxl. REF50xxAl 7 G~ 11-2. REF50xxEI 7 J@~ 5

11.3 THERFERL
REF50xx 7= 5 2 FITEHE 52 I N FELE 70 [ N 32 4E +10mA (IR 3. BREEERIE 52 6 A5

Ty=Ta+Ppx 0 (6)

Hrh

+ Ty=45i (°C)

* Ta=HERHE (°C)

+ Pp = FERIIIZE (W)

© 00 = SIEIEEE (CC/W)

REF50xx 4515 A5 #E5E 150°C [ 40k Bt R4 5 iR
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12 A SO S HF

12.1 SCRS 2 FF

12.1.1 HHEX S

AR SRS UNR -

o FEMXER (TI), 0.05 uV/°C ( RAMH ) H N CMOS F2E 7 T 5 A 7% Bk
* REF5020 PSpice #7,

* REF5020 TINA-TI Z##i}

*  REF5020 TINA-TI Spice #7/

« INA270 PSpice #¢7/

« INA270 TINA-TI Z#if

« INA270 TINA-TI Spice 47/

12.2 BSOS T B S

BRSO RTIE SN , ESME ti.com LRSS RSSO . STy A FATEM |, BT R B S S U
B, BRERMFEAE R , EEETA OB SO P a S MBI T il %,

12.3 CHEE

TIE2E™ > Fritlze TRMMEESEZERR , THEHENEFAFENRE. SL0IEMEESARtaEy. #%
AR E SR SKEITE R E .

BERPIN R BN TS “IRERE” 24t XN FEIAE TI FEARE |, FHFEA—E R TI &S 1533
TI A FH 253K

12.4 Fits
TI E2E™ is a trademark of Texas Instruments.

BT A B bR 8 N 5% B BT AT & B

12.5 Rig%

TI RiEE AARERYI AR T ARIE. 7R FE o

13 21T P sRie sk

T DARTRRAS B DURS v] B8 5 24 1T AR A (1) TURS AN [

Changes from Revision L (June 2023) to Revision M (December 2024) Page
o T 2RI REFSOXXE FRAS TR AT HANE [ oot 3
o AMEREGIBHITR I T VIHL VL oot n et eanen s e, 9
o TINT P B-431 T B-481 [ B-49 ..ottt n ettt eannnans 16
o AE B 7-2 FIRINT REFSOXXE FIFEBIEEAIAZE IR oot n e 20
Changes from Revision K (June 2023) to Revision L (March 2024) Page
I C 58 v 1 ey | R AV N2 c: SRRSO 0
NI T REFBOXKE T A o oottt ettt et e e et e e et e e e e e e e e e e e e et e e e e e e e e e e e e e e reaneaanes 1
o HINT REFSOXXE ( BHEZELL ) B R oottt e et en sttt an e e, 1
I Y n ol ad =L 2110 = = SO P PRSP 3
o WINT E 5-2 8 REFSOXXED 15 B T T 32 51 oottt 4
o I T REFSOXXE FIH AT oot eee ettt e e et et e e et e e e e e et e e e e e e eee e e reeeeee s e e ereeeeeeeeeeneeneeeeeneens 5
I T B H T U Bttt ettt e ettt a st es sttt et enen s 5
30 R 15 Copyright © 2025 Texas Instruments Incorporated

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


https://www.ti.com/lit/pdf/SBOS282
http://www.ti.com/lit/zip/slim160
http://www.ti.com/lit/tsc/slim159
http://www.ti.com/lit/zip/slim158
http://www.ti.com/lit/zip/sbom485
http://www.ti.com/lit/tsc/sboc246
http://www.ti.com/lit/zip/sbom306
https://www.ti.com
https://e2e.ti.com
https://www.ti.com/corp/docs/legal/termsofuse.shtml
https://www.ti.com/lit/pdf/SLYZ022
https://www.ti.com.cn/product/cn/ref5010?qgpn=ref5010
https://www.ti.com.cn/product/cn/ref5020?qgpn=ref5020
https://www.ti.com.cn/product/cn/ref5025?qgpn=ref5025
https://www.ti.com.cn/product/cn/ref5030?qgpn=ref5030
https://www.ti.com.cn/product/cn/ref5040?qgpn=ref5040
https://www.ti.com.cn/product/cn/ref5045?qgpn=ref5045
https://www.ti.com.cn/product/cn/ref5050?qgpn=ref5050
https://www.ti.com.cn/cn/lit/pdf/ZHCSKU6
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSKU6M&partnum=REF5010
https://www.ti.com.cn/product/cn/ref5010?qgpn=ref5010
https://www.ti.com.cn/product/cn/ref5020?qgpn=ref5020
https://www.ti.com.cn/product/cn/ref5025?qgpn=ref5025
https://www.ti.com.cn/product/cn/ref5030?qgpn=ref5030
https://www.ti.com.cn/product/cn/ref5040?qgpn=ref5040
https://www.ti.com.cn/product/cn/ref5045?qgpn=ref5045
https://www.ti.com.cn/product/cn/ref5050?qgpn=ref5050
https://www.ti.com/lit/pdf/SBOS410

13 TEXAS

INSTRUMENTS REF5010, REF5020, REF5025, REF5030, REF5040, REF5045, REF5050
www.ti.com.cn ZHCSKU6BM - JUNE 2007 - REVISED DECEMBER 2024
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o INT REFSBOXXE T NR B E I I oo eeeeee et eee oo ee e e et e e e e e e e e e e e e e e e eeeeeeeeneeesneeneeesneeneeeseeeneneenns 5
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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.

INSTRUMENTS

www.ti.com



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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