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6.5 SRk

MR Ta = 25°C , Bk REF6050 4T 2341 Viy = 5V , REF6050 K] Viy = 5.4V,

H Ven =5V ( BRIEHA T )

||_ =0mA , C|_ = 22}JF ) CFILT = 1[JF

2 VAR KA B/ME HEE BRE B
REMEE
i PR -0.05% 0.05%
ot TR IR R %D 5| ppm/°C
ks atk s
Ta=25°C 4 20
REF6025 |Vour + 0.5V < Vjy < 5.5V A
Ta= -40°C & +125°C 30
REF6030 Ta=25°C 4 20
REF6033
AV, sk e . Vour +0.25V < Vy < 5.5V ppm/V
o REF6041 o m Ta= -40°C £ +125°C 30
REF6045
Ta=25°C 7 60
REF6050 |Vour + 0.3V < Vjy < 5.5V
Ta= -40°C & +125°C 120
REF6025 Ta=25°C 2 20
REF6030 |\ — omA % 4ma
REF6033 | VIN = Vour +600mV Ta= -40°C & +125°C 30
AVoaiy FEIHEER | BRI IR REF6041 ppm/mA
- Ta=25°C 2 20
REF6045 |IL=0mA % 35mA A
Vin = Vour + 600mV Ta= -40°C % +125°C 30
- Ta=25°C 2 20
REF6050 IL=0mA % 3mA , A
Vin = Vour +400mV Ta= -40°C % +125°C 50
Isc JEL s I SS = JFi% 10.5 mA
Uy
. Cy = 22uF y
Uy
o C_ =47uF HVRMS
AT 0.1Hz < f < 10Hz 3 uVpp/V
S FEHT
i B ‘f= DC % 200kHz , C = 47 uF 50 ‘ me
SE
ton 53 ] ‘0.1% f#aRalt i) | CL = 47uF. SS = JF#% , REF6025 100 ‘ ms
AR R
‘ 25°C i} Oh % 1000h 80
KRS e 1 - ppm
25°C I}y 1000h % 2000h 20
25°C. -40°C. 125°C. 25°C (A 1) 33
i H PR SR () ppm
25°C. -40°C. 125°C. 25°C (A 2) 8
BHEHE,
CL e 1% H AR AHE 10 47 uF
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6.5 S (42)

WHARZAF N Ta = 25°C , Bk REF6050 SMTA #4F1) Viy = 5V , REF6050 (1) Viy = 5.4V , I, =0mA , C = 22uF , Cgyr = 1pF

B4 WRF A BME REE BRKE B
HHEE
REF6025 2.5
REF6030 3
v 4 REF6033 3.3 v
[ I
our W REF6041 4.096
REF6045 4.5
REF6050 5
IR
REF6025 Ta=25°C 0.82 0.90
REF6030
~ TAERER , VEN =5V
REF6033 Ta =-40°C & +125°C 1.1
. mA
lec b REF6041
REF6045 Ta=25°C 0.83 0.95
N IYPE’EIE i VEN =5V
REF6050 Ta=-40°C %= +125°C 1.15
Ta=25°C 1 3
%[*ﬁ*ﬁﬁ s VEN =0V |JA
Ta =-40°C & +125°C 15
) TARREC I H R (EN = 1) 1.6
S RE 5| L — \Y
KWL i) B R v (EN = 0) 0.6
{8 BE 51 0 LR Ven =5V 100 150| nA
IL=0mA 500 500
REF6025
IL = 4mA 600
IL = OmA 50 250
REF6030. REF6033. REF6041
MR I =4mA 600 v
AN AN m
" IL = OmA 50 250
REF6045
IL=3.5mA 600
IL=0mA 100 300
REF6050
IL = 3mA 400
(1) REEIHEERE. AREZFMELE , ESHT 8.3,
() BT 7.2,
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6.6 HLAVRHE:

MR N Ta=25°C, I =0mA H V=5V, il REF6025 ( FxAEH A1 )
100 100
90 90
80 80

70 70

2 L

~ 60 =~ 60

S S

3 50 3 50

g8 40 g8 40

* 30 * 30

20 20
10 10 |
0 T 0 t t
0 1 2 3 4 5 0 1 2 3 4 5
Drift Distribution (ppm/°C) Drift Distribution (ppm/°C)
€002 €003
Ta= -40°C & +125°C Ta =-40°C £ +85°C
& 6-1. BB & 6-2. BB
100 40
90
80 —_—
30

2 R* —1

S s

i 50 s 20

g 2

o o

30
10
20 |
10
0 0 < ™o A — o - A ™ < ' 0 0 0n S 0 ™ [Y] — [S) — -]
© o © 9 9 S © © o @< S o © o 9§ S © © 9o 9
Initial Accuracy (%) co0s Solder Heat Shift (%) Coo4
K 6-3. YIIH s E A1 & 6-4. BERBEAL AT
0.05 250
0.04 5‘30"0
£ 0.03 200 /
g 0.02 T %/
3 0.0 2 150 125°C
Q N j=2)
s o =\ g /
g z /é
E -0.01 é 100 / .
5 -0.02 s 5°C
s S %44 \
3 -0.03 50 |
-0.04 -40°C
-0.05 0 ‘ ‘
-50 -25 0 25 50 75 100 125 -4 -3 -2 - 0 1 2 3 4
Temperature (°C) o0t Load Current (mA)
B 6-5. %y fy HokE B S5 IR IS R & 6-6. ER: K 5 ABBR KRR
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6.6 JLAURFE (52)

MR A Tp=25°C, 1. = 0mA H. Vi =5V, 1§/l REF6025 ( [&3E A A 34 )

Product Folder Links: REF60

14 14
12 12
g z /
£ 10 £ 10
g g /
- 8 - 8
o o
© © /
S 6 S 6
g / 2
e o
- 4 o 4
© ©
S 3 /
2 — 2 —
-50 -25 0 25 50 75 100 125 -50 —25 0 25 50 75 100 125
Temperature (°C) 006 Temperature (°C) co07
ViN = Vour + 600mV , ViN = Vour + 600mV ,
I =0mA Z 4mA IL = 0mA % 4mA
B 6-7. MEBMFHR (BB ) SEERKRR B 6-8. fEiAEE (EHR ) SEERAKNRER
8 1000
950
s _ /
g <):3 900
= =
c & 850
S / IS
= 4 S
3 / \ / S 800 -
¢ g
2o e ™~ 3 750
700
/
0 650
-50 -25 0 25 50 75 100 125 -50 —25 0 25 50 75 100 125
Temperature (°C) Temperature (°C) cote
Vout +0.25V < Vjy < 5.5V Bl 6-10. RIFEASEE MK R
& 6-9. £kBs B R 5iE AKX R
870
850
<
= 830
é — EN
3810 ] 2 V/div
>
g 790
@
770 Vegr //
750 - -
2 3 4 5 6 Time (100 ms/div)
Input Voltage (V) co20 cots
& 6-11. mFE R SRA B ERIKXR 6-12. SHERSEM M
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6.6 HLAVERE: (42)
MRS Ta = 25°C, I, =0mA H V\y =5V, fii /] REF6025 ( &3EAH 38 )

Co14

ik I = £1mA

Kl 6-17. fZ AR

25
N
I
<
Z 20
>
s | , 2
2 .ﬂ RE
3
o R I M‘\ s \\\ 10 uF\
3
alf
K | ' ' | 2 \ 47 R \
2 5 A
*g_ e
E -N\
5 4 | a
Time (2 s/div) 1k 10k 100k 1000k
co21 Frequency (Hz)
B 6-13. 0.1Hz & 10Hz 1§75 Bl 6-14. it} s LRI A5
-50 30
o
% -60 25 A\
7 = ~ 20
g7 e
S g B 15 10 pF
£ P : \
> £
& -9 CL=22yF 310 22 yF -V
3 —
3 g \
2 100 5 47 pF <
(o]
o
-110 0
10 100 1k 10k 100k 100 1k 10k 100k M
Frequency (Hz) Frequency (Hz) cozs
i 6-15. PSRR 53R ] )55 5 BT BT AR B ER
F 6-16. i B SRR KR
Vour Vour
2 mV/div [ V 2 50 mV/div \IL A\h—-—
2 mA/div +1 mA 6 mA/div +3 mA
-1 mA -1 mA -3 mA -3 mA
Time (0.5 ms/div) 0 5 10 15

Time (5 ms/div)
R = £3mA

& 6-18. S ERIFA IS

Co15
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6.6 HLAVERE: (42)

MRS Ta = 25°C, I, =0mA H V\y =5V, fii /] REF6025 ( &3EAH 38 )

‘ : 50
Viy-0.25V Vin-025V |
} 40
500 mV/div l , —_
&2
Vi +0.25V = 30
il
®
g 20
200 pV/di Vrer *
uV/div
Y 10
0 t
Time (500 ps/div) -80 -60 -40 -20 0 20 40 60
ot Thermal hysteresis - Cycle 1 (ppm)
Bl 6-19. L2 BRI N
& 6-20. H ¥ (AR1)
50 100
40 _ 10 NG
g / \ REF20xx (C, = 10 pF)
~ 30 S 1
5 S
5 g REF60xx (C_ = 10 uF)
g 20 £ o4 L ~.
o 3 \ \
=
o]
10 0.01
0 T + 0.001
20 A5 40 5 0 5 15 20 100 1k 10k 100k ™
Thermal hysteresis - Cycle 2 (ppm) Frequency (Hz) o
F 6-22. i BB LB
Bl 6-21. FeBEIE AT (A 2)
0 0
-20 -20
—40 —40
__ 60 __ 60
) )
S 80 c -80
[0 [0
5 -100 S -100
:C%L -120 g -120
-140 -140
-160 -160
-180 -180 1
—200 —200
0 100 200 300 400 500 0 100 200 300 400 500
Frequency (kHz) co24 Frequency (kHz) cos7
REF6050 Iikz)) ADS8881 1] REF 5| i, REF6050 Iz ADS8881 ) REF 3|,
fin = 1kHz , SNR =100.5dB , THD = - 125.9dB fin = 2kHz , SNR = 100.4dB , THD = - 123.9dB
E 6-23. f.7 FFT & K 6-24. #L% FFT &

10
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6.6 HLAVERE: (42)

MRS Ta = 25°C, I, =0mA H V\y =5V, fii /] REF6025 ( &3EAH 38 )

Amplitude (dB)
|
)
o

0 100 200 300 400 500
Frequency (kHz) coss

REF6050 33/ ADS8881 ¥] REF 5| J# ,
fin = 10kHz , SNR =99.2dB , THD = - 119.4dB

E 6-25. fL& FFT B

Amplitude (dB)

0 100 200 300 400 500
Frequency (kHz) 030

REF6041 Jx3/] ADS8881 ] REF 5IJ# ,
fin = 1kHz , SNR=99dB , THD = - 124.4dB

K 6-26. 43 FFT &

Amplitude (dB)

0 100 200 300 400 500
Frequency (kHz) co3t

REF6041 Iz ADS8881 [t REF 5| i ,
fin = 2kHz , SNR =99dB , THD = - 123.6dB

K 6-27. 3 FFT &

Amplitude (dB)

0 100 200 300 400 500
Frequency (kHz) cos2

REF6041 X3} ADS8881 [t REF 5l ,
fin =10kHz , SNR=97.2dB , THD = - 119.7dB

K 6-28. $3 FFT &
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6.6 HLAVERE: (42)
MRS Ta = 25°C, I, =0mA H V\y =5V, fii /] REF6025 ( &3EAH 38 )

0 0
o o
ko) =
() (0]
i) o)
2 2
s 5
£ €
<< <
0 100 200 300 400 500 0 100 200 300 400 500
Frequency (kHz) 033 Frequency (kHz) cos4
REF6025 i<zl ADS8881 1) REF 5|, REF6025 Iz ADS8881 [t REF 5| Jiil ,
fin = 1kHz , SNR =95.4dB , THD = - 124dB fin = 2kHz , SNR =95.4dB , THD = - 123.5dB
E 6-29. L% FFT & Fl 6-30. fL7 FFT &
0 121410
-20
—40 121409
__ —60
m
S -80 % 121408
(]
2 120 2 121407
< _140
-160 121406
-180 |‘ ' || { ‘ T ‘ ] ‘
-200 121405
0 100 200 300 400 500 0 20 40 60 80 100
Frequency (kHz) coss Time (ps)
REF6025 Xz ADS8881 i) REF 5|l , REF6050 Zkzh7E 1MSPS T T.{Ef) ADS8881 ] REF 5|l ,
fin = 10kHz , SNR =94.0dB , THD = - 119.3dB ADS8881 fii \ N IE i &%
& 6-31. % FFT & B 6-32. FEAELRE
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6.6 HLAVERE: (42)

MRS Ta = 25°C, I, =0mA H V\y =5V, fii /] REF6025 ( &3EAH 38 )

-121334

-121335

-121336

U"”N\r/\'mw’v‘ A
—A ]

ADC Code

-121337

-121338

-121339

0 20 40 60 80 100
Time (ps)
REF6050 K7t 1MSPS T T.{E) ADS8881 [f] REF 5|l ,
ADS8881 #it \ Ay 1 i & A%

-131

-132

-133 o v

ADC Code

-134

-135

-136

0 20 40 60 80 100
Time (us)
REF6050 xzh7E 1TMSPS T L{ER) ADS8881 ¥) REF 5| i |
*FF ADS8881 , AINP = AINN = Vggf/2

O - A MITOONO®DO FN&&“&&Q&&’
ADC Output Code
€050
%IF ADS8881 , AINP = AINN = Vger/2 |
RFE% = IMSPS

F 6-35. i AE T E

B 6-33. HfEERE Bl 6-34. By R
40 40
30 — 30
8 — 8 -
o o
O 20 — 8 20 —
5 g
2] 2
T | T -
10 10
0 ~ —I_L o n

O~ AN MITOHONODNDO—ANMILOOIND®D
rrrrrrrrrr NN NNANN
ADC Output Code
Cos1

%FT- ADS8881 , AINP = AINN = Vgee/2 ,
KFfEZ = 500kSPS

E 6-36. EfisA\EHHE
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6.6 HLAVERE: (42)
MRS Ta = 25°C, I, =0mA H V\y =5V, fii /] REF6025 ( &3EAH 38 )

40 40
30 — 30 —
(] 1 (] |
g 8
O 20 —| O 20 —
@ 9]
Q Qo
2 2
T ] T —
10 10
0 o'v—'N'm'vGE:l:oo DO = AN MO ONO D 0 o'v—'N'm'vﬁzzl:oo DO = N M OONDO D
rrrrrrrrrr « NN —_ T+« NN ANNNANN
ADC Output Code ADC Output Code
C052 €083
*FF ADS8881 , AINP = AINN = Vgge/2 , %fF ADS8881 , AINP = AINN = Vgge/2 ,
KFEZ = 100kSPS KFEH = 20kSPS
& 6-37. HMAE T E & 6-38. BN E T E
) | |
3 Regular Voltage Reference Droop ———
o 2
S LA
o 1
8
8 o W&mw
8
5 -1
o / REF60xx Droop
2 2
"L\
-3 V
-4
0 200 400 600 800 1000
Time (HS) C042
1LSB = 19.07uV , ADS8881 I XAEFH N 1IMSPS
F 6-39. H ik KREELE
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7TSHNERR

71 BENER

REF60xx il i& i 2 i jr I AR AT AR AR S 8, DISEAE A aSPEI , SAES PR L e Tr. SRR
Fr B RIHURR F3 A B g 22 3 80 AU EEAS , AT B A7 e BT Aa s E R o (RT3 F I A R 22 14 5 DL JE
.

T VLB R R, O YR B A IE R R R R M 2R, K R 128 AN ER AR IRERAE )\ AN BRI H R AR
(PCB) L, /> PCB I 16 4. IR E 7-1 AR, EVRIHEEAR(EH FR4 AR, HERIRE BN
1.65 mm , TN 101.6 mm x 127 mm.

FE IR 2 B AN 2 e DN B AR e Y e I SRR ] 7-2 P R T TN A 1F R I H AR AR (<
0.03%) , {HHLRT PCB R/ JEEEMBPR} , ] g/ A4 o i A%

ZETT B SR T BT A BT IR SL T ERAS o AR P AT R T R TR () PCB 2% SRk T2 M EIRE
X2 T B e B S M BLAUNERS . R PCB 82 T2 AN RlE |, Wi )G —18 TP R IRasft , DA KIR
Ul D AT B e T RN I

300 40
250
30
-~ —
3 200 / \ Q
P <
P c
§ 150 " £ 20
@ 100
10
50 /
0 0 n - ™ [Y] — o — Y] ™ < 0
0 50 100 150 200 250 300 350 400 e 9 <9 9o < e 9 9o <o 9
Time (seconds) Solder Heat Shift (%) coos
Bl 7-1. S A 5 [ 7-2. BEAB R
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REF60

7.2 FURBF

AT I 5 SON 2 HAE 25°C N LAE , @45 IR S VE IR Ja fE 71 2] 25°C I, fath i s 38 fe i, #4
s A 2/ REF60xx #74% %] PCB LIREATHY , 555 Pr b FIE OBl A2 & A dii 2 i, PCB #£ 150°C
NHE T 30 b, IAEETROR A

Vore — V,
Vivst = [MJ » 10° (ppm)
Viom (1)
Hrp
° VHYST = B ( <R Dy ppm ) o
¢ VNOM = Tﬁﬁmiﬁﬂj MR .
* Vpgre = 7£ 25°C TRAAMEFR I M1 1 a0 i o
* Vpost = 21 M 25°C PRI 40d - 40°C % 125°C #UE 15 VU 53R [8] 25°C 45 (1) 4 ) Fe s .
SR (R B o AT ] 7-3 FNE] 7-4 s .
50 50
40 40
% 30 % 30
820 820
o o
10 10
0 T 0 T T
-80 -60 -40 -20 0 20 40 60 -20 -15 -10 -5 0 5 15 20
Thermal hysteresis - Cycle 1 (ppm) Thermal hysteresis - Cycle 2 (ppm)
& 7-3. FBEH AT (JAR1) B 7-4. R AT (AR 2)
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7.3 EHEEMENE

VFZ N (0 =ik o BURN 22 6 5 BVEUHE RAR R4t ) 223K ADC AR — Ikt B 18 A el S ks B . 1X
FRE R R R G LR R AR AEEE |, R AR oy R R A RAE R A% G0 1) F R 2R AR X D 28 — /N
ARSI 18 ALAERE , R H e SR A e P 2 BR 1) AT JL IR B e RS . REF60xx 21k T ADC IRshz rids |, #hfR{ES
ADS8881 fL A I , BIMETEH G & T |, ZEuEEFEAE 18 Lk F /T 1LSB. Kl 7-5 FIlE 7-6 5 Al/ER T
REF60xx 7E 1F f i & 4 A\ T UKzh ADS8881 (1) REF 5| I [y H 1 [%

121410 -121334
121409 121335
8 121408 g -121336
S o T N N AN AN A A
2 121407 2 -121337
121406 121338
121405 121339
0 20 40 60 80 100 0 20 40 60 80 100
Time (ps) Time (us)
REF6050 Xzh7E 1MSPS T T.{E /1 ADS8881 (1) REF 5| il , REF6050 ZXzh7E 1MSPS T L{E# ADS8881 ) REF 5| il ,
ADS8881 i N NIEiH B2 ADS8881 fii N\ A il = FE
& 7-5. i R p& & 7-6. Hr i P&

DL 18 A7 K B EL 120 e T B T R R Pl . Dk, 1 7-5 MK 7-6 ) B2 SE A 3 ADC #O it AR 3RS
¥, ADC i th ACRD T ol LA R 28 iS4

C = (Input Voltage / Vggg) x 2N (2)

RN S ORFFIEE |, WIEL I ADC 4t AU C SRiHSE Veero HIT ADC 1AM, ADC AUASIE % 4T 6
B 7 A LSB AT EEH o ZEI R AEE R B, KR PR 75 o PG Al i 22 VO o R AR SR P P (R 58
B, W R — BTk .

H N T ot
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B 7-7 R T TSR E . it ADC RS I AT gm A2 1R 51 (FPGA) K4 |, HREN AT HEML L
HHAT T JaAbFE . THS4521 BN ( PAAidETT ADS8881 ffii N ) 18 & I B FELIE (#2600 El B |, PINIX
&M REF 5] BB AT BRSO ) « BEIEL A EA WK . REF60xx 25 i Jtfae s , FPGA [
ADS8881 K ik 4 AR K77 AR EHHE . ADS8881 Hi#W)ab T = M 100ms. #A)5 FPGA 1] ADS8881 k%
4 L IMSPS $U4T 100 4. 531X 100 R ( —IRERR K ) A% R ADC AL fE 1,000 x 100 4
AP 1T, WEIEEE 1,000 K, BEIRFER XN IR 7E 1,000 x 100 4EECH T — AT . )G,
SHZEA R AR SIR M, BRES 100 N C RN ERAEYEE. BT RE R CE RSP RE R, XA
LR MRS P SV B BRI /N 1LSB. 1ZAEELHITE R L, Hrd X # = 515 (45156 R F 1us
FIIEE] |, DN REESR N AMSPS ) |, Y 4 = ADC #i tACHD | T 3575 J5k v s A ) 47

Power Supply VVYV
o Rum= 120 kQ

VIN REF60xx SS ouT_s
|_ VIN
OUT_F
EN Bandgap Rt Buffer
Voltage —A\\N +
Reference Resg =5 mQ
GND_S FILT GND_F
—— C. =47 yF
—— Crur=1pF
R=1kQ %
NN
Power Supply
R=1kQ ;l— =
Re=5Q GND REF

+ AVAYAY i AINP

Vin TH&I} Cr=10nF < ADS8881
- AN I AINN

R=1kQ @ Re=50

ANV Copyright © 2016, Texas Instruments Incorporated
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7.4 1/f g E A

REF6025 1] 0.1Hz £ 10Hz HJEME A s AU E N 7-8 Fias. 1/f M fd b B s As 4k |, (BAEATA B 5 R e 4R
FF 3uVpp/Vo U IEAE s & % B B 7-9 FTo o

Time (2 s/div)

& 7-8. 0.1Hz & 10Hz MfE

OUT_F

ouT_S

=
g
>
3
o
(0]
j=2)
£
=N
VIN
Power L 1 EN
Supply T J— REF60xx
0.1 yF
GND

GND_F l GND_S

& 7-9. 0.1Hz & 10Hz NI E W% E

/ \ O To Scope

2-Pole High-Pass
4-Pole Low-Pass

0.1-Hz to 10-Hz Filter
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8 E4Hi A

8.1 Mk

KZ % SAR ADC FI/b# A-X ADC 2 fE et f2 rpoi — bl AU A R VI 2] REF 5138 Lo R30S 1A )46
F REF 51 A8 R/NRT ADC BRI AE 5 o A0 R T R 1E H R B 1X 2 ADC 1) REF 51M1, JE#ErE
2 PO ZERUINBC R & 7 AL B B A NS ARG TN R . TR R IR P BB T RS S IR
Gif) THD Rtk e o B35 F .

NT LI Eh &S ARG R EE ADC RIS, B AR PERE |, AU RS DT ( S 58 ) SR a ok 2% i [ 36
M . REF60xx F 41 HL R SEHESE Rk 14 i FE Pt gz b &%, £ FH P Aei8 B3 2K 3) SAR ADC ¥ REF 511, [A]
i {REE ADC LR PERE AR B . BhAh , REF60xx 7545 36 N IS B A ARG , T fR$F T ADC [l PERE . A /E
FEHEX] B IEE S B 520 (SLYY097) KR afa i 5 ADC e B OGHE Tk |, HUil T REF60xx #ifi LAt/
B TC A A B AR O THFE S B AR A 2R Lo

BRI 7E LR ADS8881 1) REF 5 IR 128 — YKk 8] , REF60xx % H L R A2 R 2K T 1LSB ( 18 {7
FERE ) o IX—HPMEfER AR F Ml . SRR R AT AR R PR RE RGP IREH. W82 R T
REF60xx )] {t i S 22 &

b
8.2 ThRE T AEE
VIN ss
OUT_S
Vin
Bandgap Rewt $—< OUT_F
EN (O— Voltage +
Reference
GND_S FILT GND_F
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8.3 ReME Ui A
8.3.1 £ ADC IX5)LEN5E

% ADC Hli R 245 M REF SR LR -2 . JL-F A o I S ME AR BE SR A L2 (1P 24 FL AL
BRI A i R B HOE S IR B % . m it &) SAR ADC |, BFUATE LA S V)43 REF 51 EI , Bl
AR P AT REARHE o AR O0 T 0T f P i F) 75 SRR A AE R U ), B ADC K] 4k T2 RS
SRA R S, JF HIWEEEE — MR R R A5 RO TI . J8% , /£ ADC 1) REF 5|1 53t 5] 2 1) ( 50
A/ REFP 5 REFM SIRIZ (8] ) B4 — A RrAES , PO R RO FER USSR 8. AR, A2k
WA RE 8 S A g B i FL A 4% SR PRI AR K T LR, (B S S ECEEME R R 2 T . R B IR B HE B = 45 SR
HLZ A R I E 7T, JF Bl T PLOTEOR , A8 e IR L R a5 V)4 2] REF 51BN Joikik Sike e k. il
W, fERT 100HZ FUBRT , H T R AE A e 1 PHLOAE L WA A o H s R v P i o b P o 0 5 — M
BHPT (EB AR ) BBORSRBEAT 20t , A RESEIH (i 2 PEAN K FOVE BE

NFEFEEE ADC it HEEL phas i | 75 225 B I S B O A5 MUAR 045« (A% o i RTRAS L ST S8 MM A0 i FH
Pl BEIRA T RER B 7S 00 R T A X L EOR AR A, (HIXFERIBOR S & BA S M h#E. #ilin , OPA350 2 —
A 38MHz i T8 IR SS |, I KIAE LRy 0.5mV |, RIS IRE 4uV/°C , (HEFFEHRFHAEN 5.2mA. XK
N (R ER BT A BORE ) s AERAE N ELTAURS , 10 58 e Hh BEL TR ey P 7 SR 50 BE 77 DN vy SHOLA%
U, £ NBORES T LA XV R BV AR KR IR . N TR R AT , —ME At 2 E S
FAEGE P AR R B R R URS FTBOR 253 T B AE BLIAURS 3 TBOR A8 IO S BB b, AT LA SEAIR A ThAE R AT 1X
—RARERE . B 81 R TIXFE MR ST T, B T OPA333 ( ELURETBONAY ) A1 THS4281 ( il
TEWORES ) o ZIEAEGE MR 75 A LUK RSN IO 2 DT AT 2 AR HGE 2mA [ &S i

5-V Power Supply

1kQ
Vin Vour 4 NN
Temp REF5045
Temp 200 mQ

! To REF pin

of ADC
00 mQ
0 uF

2
1
Copyright © 2016, Texas Instruments Incorporated :L
& 8-1. B ETRAREAEZE MR

REFGOxx # 41 H T 3L vEAE %, T K4t B PT 2 b 28 ( ADC BXEhZE g ) ; ik, i 8-2 fior , R EFEE. &
& SAR ADC i) REF 5 jiis; | LA 2% . REF60xx 1 ADC WXEN 2 23 REMSTE 1us A 47uF HLZE S
#NFE 70pC FELf , [FIRS A OR FE 25 A O R R AE 18 ALFS B R AR 1LSB. REF60xx {E4E = 2 ANEE N kAT
THBEE ST BOKIERS Sppm/°C , iZVERS R A R SR E RN ZE P 2% | T A ER S IR 820pA. & 8-3 L
BT W R R (REF20xx) 54 ADC BR5) 28 vh 5% ) HL T e vl (REF60xx) Fs i BEFT. K 8-4 HL T % #L
JEIE#E S REF60xx 1E58 KA T R HE R fa kg .

GND Trim 10 uF
: :|:
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Power Supply VVV
< Rum= 120 kQ
VIN REF60xx SS OUT_S
|_ VIN
OUT_F
EN Bandgap Rer Buffer
Voltage —A\/N\/ +
Reference Resn = 5 mQ
GND_S FILT GND_F
—— C_L=47yuF
—— Crur=1pF
R=1kQ <T7
NV
Power Supply
R=1kQ =
N W Q. GND REF
+ I AINP
Vin THS4521 Cr=10nF T ADS8881
— ANN— AINN
R=1kQ @ Re=50
AAAY Copyright © 2016, Texas Instruments Incorporated
R=1kQ
Kl 8-2. REF60xx Ixz) ADS8881 SAR ADC ] REF 5|
100 4 ‘ ‘
0 I 3 Regular Voltage Reference Droop ————]
S / \ REF20xx (C, = 10 pF) @ 2
3 \( = f‘\
e 1 a 1
© o
3 o
g o REFB0Xx (CL=101F) |\ % 0 W‘gﬁj“' oS B o panetn
= R 5 - ‘
5 o REF60xx Droop
- g1
0.01 — N o) \ !
-3 v
0.001 4
100 1k ] 10k y 100k M 0 200 400 600 800 1000
requency (Hz) coss Time (us) o
lg 8-3. ﬁﬂjﬁﬁﬁtﬁﬁi 1LSB = 19.07uV , ADS8881 X HEHR N 1IMSPS
K 8-4. i i e L
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8.3.2 JF)Z

REF60xx #7415 £ i KA FLI /MR R 22, IR 22 8 SO PR S AE iR FEVE I A AR Ak RS 2 A DA 2 5C
Fos & 7R AR

Drlft _ [ V V REF(MAX)_V REF(MIN) j ° 1 06 (ppm)
rer® 1 €mperature Range

(3)
8.3.3 LE R

REF6025. REF6030. REF6033 il REF6041 A4 +4mA )% E Bk 713k . REF6045 AT424t £3.5mA KI%iE
HLJE , REF6050 A4 At +3mA (1745 it . REF60xx 38 it PR il 4 HH %5 1 FL I SR 577 LE 4 HE o 0 1 o

REF60xx £ 412814 1) 56 B I PR 1) (Isc) 1BIL7E SS 5l L iEFHE — A H I3 (Res) KRIEAT A% . REF60xx 251432
HEER (PrEEIR ) B A A % H R PR 1l T 42 i R 4 BTN RO

lsc =(80*107%) *Rgg +(3*107%) 4)
REF60xx &AL ( HEFRIA ) I AR R B R PR Al T 4% 5 A5 3 6 BT s (K5
lsc = (115*107%) *Rgg + (4.6 1072) (5)

REF60xx ity 7 i3 H B R b B o T4 3] SS 5| I s BH 2% . REF6025. REF6030. REF6033 1 REF6041 [
A IR (PR R ) Rl 6 A

I =(31.25*107%)*Rgg +(0.25*107%) 6)
REF6045 [ it H i ( hr i A it ) |7 R 7 45t

| =(27.08*107%)*Rgg +(0.25*107%) 7)
REF6050 i1 %t Hiist (b iy iR ) sy fE X 8 45t -

I =(23.75*107%) *Rgg +(0.15*107%) ®8)
AR IR AR T RN 9 T

T, =T, +Pp *Rysa 9)

Horr

* Ty=45ik (°C)-

* Ta=HEERE (°C).

* Pp = #EETIE (W),

* Roya= @B (CCIW).

REF60xx & =45 A a8t 150°C HI4%t e KA inE .
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8.3.4 Bl

REF60xx #%|HEIEHERTIE 10uF & 47uF M A ETCE N R Frfa . 78 10uF MRETH R E T |, FHE
20mQ Z 100mQ A AR BCHIL (ESR) SkeLlfs et ; ML 47uF B HAMET , HE 5mQ £ 100mQ 1)
ESR. K 8-5 HiHIX Ik E 7R T REF60xx 2314 Hfa iz 7 X i .
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VrZ N (BlanF iR B 2 %2 AR RERSR ) R ADC 5 —REER A& 18 ALl E m iR . X
HE P R E R G LLR R SRS |, ROy R R RE R R AL G0 f L AR X 28 — AN
ARSI 18 ARG, R Ay R S v i [ 2 PR BT LR B RS FE o b4 | ATARRFE R RGBSR RGN 25 2 22 AN
KEERAR . ZW TR B H 1R R A R R B | ARTHRE R S R B R AR L | A HeR A
18 fi. SAR ADC , 7£ 1MSPS %t & FigfT , KA 1kHz il & FEA E5Z 5N

9.2 HLAIN A
Power Supply vV —
I Rum= 120 kQ
VIN REF60xx S8 SELES
|_ VIN
OUT_F
EN Bandgap Rer Buffer
Voltage —A\/N\/ +
Reference Resr =5 mQ
GND_S FILT GND_F
—__ C.=47ypF
—— Crur=1pF
" ns
WV
Power Supply
R=1kQ q RF 5Q REF

h Ane

Vin THS4521 Ce=10 “F T < ADS8881
- AINN

R=1kQ @ RF 50

AAAY Copyright © 2016, Texas Instruments Incorporated
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K] 9-1. 18 fiz. 1MSPS REABREIBERERS

9.2.1 i ER

1. REREXTE (ARELZHMEE | ESH 1 7.3)
2. ENOB > 16 fir

3. THD <-120dB

4. IhEE < 50mW

5. #h& = 1MSPS
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9.2.2 [FEH R FE

EE 91 FronEiiERERG T |, MRS SHENFEREZE =4 fANRSE. 5 RSl #1035 DL 5
P Hds . AU S IR O et , AT R L e B AR RE S TR | RGN . THS4551 & —3K & E e i
BOK#E , FT 550 18 12 ADC (ADS8881). THS4551 %t i i FLfif e b RC 8% 2% FH T-98/N ADC N F# RAE T 5%
FF PR AR R HLA . Wit RC JEBE 2RI, T PR RAE B 28 LI HE7E ADC FSRAE [B] N e 21 18 17K

-

N T PAT RSO A B R e, B R SE R ST B AR E HLUMER ) R v . REF60xx 241 HL RS vESE R T ADC IR
SEes , R n] B0k ADS8881 [ REF Sl , ToRAMERIEHELE ph iy o 5 ST HELE i 8% 2R 1 8 2 VR4
B IEZ R 8.3.1. fEL# it , N REF60xx IEffiE 4 H A2 A B2, 17 8.3.4 #iid T RuE A R KR
FCERSH H FEZRAS ESR B3R, 7E FILT 51 EAIES: 1 uF 5, PABRK REF60xx 58 w7 Mg

92214R
FO-1ILRTIELER,

®9-1. WELSR

i WL
SNR 100.5dB
ENOB 16.4
THD -125.9dB
i E 1MSPS
RBMI A A > 18 (R
ThEE 40mwW
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9.2.3 A4
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PACKAGE OPTION ADDENDUM

7-Apr-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 ©)
@ ©)

REF6025IDGKR Active Production null (null) | 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 11KV
REF6025IDGKR.B Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 11KV
REF6025IDGKT Active Production null (null) | 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 11KV
REF6025IDGKT.B Active Production VSSOP (DGK) | 8 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 11KV
REF6025IDGKTG4 Active Production null (null) | 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 11KV
REF6025IDGKTG4.B Active Production VSSOP (DGK) | 8 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 11KV
REF6030IDGKR Active Production null (null) | 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 11LV
REF6030IDGKR.B Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 11LV
REF6030IDGKT Active Production null (null) | 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 11LV
REF6030IDGKT.B Active Production VSSOP (DGK) | 8 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 11LV
REF6033IDGKR Active Production null (null) | 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 11MV
REF6033IDGKR.B Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 11MV
REF6033IDGKT Active Production null (null) | 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 11MV
REF6033IDGKT.B Active Production VSSOP (DGK) | 8 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 11MV
REF6041IDGKR Active Production null (null) | 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 11NV
REF6041IDGKR.B Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 1INV
REF6041IDGKT Active Production null (null) | 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 11NV
REF6041IDGKT.B Active Production VSSOP (DGK) | 8 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 1INV
REF6041IDGKTG4 Active Production null (null) | 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 11NV
REF6041IDGKTG4.B Active Production VSSOP (DGK) | 8 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 1INV
REF6045IDGKR Active Production null (null) | 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 13SG
REF6045IDGKR.B Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 13SG
REF6045IDGKT Active Production null (null) | 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 13SG
REF6045IDGKT.B Active Production VSSOP (DGK) | 8 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 13SG
REF6050IDGKR Active Production null (null) | 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 13QV
REF6050IDGKR.B Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 13QV
REF6050IDGKRG4 Active Production null (null) | 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 13QV
REF6050IDGKRG4.B Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 13QV
REF6050IDGKT Active Production null (null) | 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 13QV
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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 (©)]
REF6050IDGKT.B Active Production VSSOP (DGK) | 8 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 13QV

@ 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.

@ | ead finish/Ball material: Parts may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two lines if the finish value exceeds the maximum
column width.

® msL rating/Peak reflow: The moisture sensitivity level ratings and peak solder (reflow) temperatures. In the event that a part has multiple moisture sensitivity ratings, only the lowest level per JEDEC standards is shown.
Refer to the shipping label for the actual reflow temperature that will be used to mount the part to the printed circuit board.

© part marking: There may be an additional marking, which relates to the logo, the lot trace code information, or the environmental category of the part.

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

Important Information and Disclaimer:The information provided on this page represents TI's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information provided by third parties, and
makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. 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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PACKAGE OUTLINE
DGKOOO8A VSSOP - 1.1 mm max height
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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
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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.

INSTRUMENTS

www.ti.com



EXAMPLE STENCIL DESIGN
DGKOO08A "VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE
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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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