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BEIANMAE S . REF19xx 24t 7 —/ANmrfit ADC fi
S HE B T (VRer) A1 — AN AT H T & i N SURAS 5
() A B L I (Vigias)o

REF19xx 7£ Vrer 1 Vpias it it H A H 0 1)

( 5K 25ppm/°C ) MIHILAKEE (0.1%) , [RIIN AT ORHF i
%I'ﬁz Eﬁf}ﬁ‘ﬂ;&ﬂ: 430|JAo IHZ&} , VREF il VBIAS iﬁtﬂﬁ#ﬁ
f£ -40°C % 85°C M By [l W AH BLIRER | M EN
6ppm/°C ( I AMH ) « SNt AEL | Praix sers
PEREAS AR T V5 SRERIREEE . 54 T AR s a) I b
KT RGE A . X 10mV -G B L Hs 7o VR AE ARG
AN N igAT |, XAt R g EE A H .
Vrer M Viias HEEA [FIRE HE GURgE T HE AR

A VR BE D FIRE SRR o X8 38 BT A0 5 i) KRG
PEAMEIR S 2200, AEH & & ks B T o

HERGE
BFEE (1) HER~H)
REF19xx .?3,3 ( 58?T—23- 2.9mm x 2.8mm

(1) AXEZER , ESH 12,
(2)  HEST (K> %) NbeWME , IS (& ) .

0.05
0.04
0.03
0.02 VBIAS

0.01
I P

-0.01
-0.02
-0.03
-0.04
-0.05

VREF

Output Voltage Accuracy (%)

-75 -50 -25 0 25 50 75
Temperature (°C)

Vrer M Veias SEERKRR

100 125 150

AV SIS . Or R, TR T3 Tl Rt 7 HSME TR, TIAGREF SRR, ARk

HEGRTE |, 1 55 7 I ti.com S5 Bt (S SRAS (#0030 ) o

English Data Sheet: SBOS697


https://www.ti.com.cn/product/cn/ref19?qgpn=ref19
https://www.ti.com.cn/cn/lit/pdf/ZHCSCT4
https://www.ti.com/lit/pdf/SBOS697

i3 TEXAS

REF19 INSTRUMENTS
ZHCSCT4B - SEPTEMBER 2014 - REVISED JULY 2026 www.ti.com.cn
g
T HFEE et 1 8.2 TNEETTHERE .o 16
2 B s 1 B3 EMETEEH oo, 16
B BB ettt eeenenes 1 8.4 BEAETHBEIET oo 17
A BBEELERZR oo 3 O RIS oot 18
B B B B AT BE oottt 4 9.1 R B B e, 18
B BT e 5 2 BT RTFH oo 18
D OB N 5= = NN 5 9.3 BEYEAHICZE I oo 22
B.2 ESD ZEZ .ottt 5 0 T R st 22
B.3 I IB AT 2 ettt 5 0 BRI R SR e 24
B4 FUPEREIE B e 5 101 R T e 24
8.5 BT oottt 6 10.2 B STARY BT HTIE I v 24
8.8 BLIEVREIE .ottt 7 10.3 ST YR oot 24

Y= ¢ 5== 3= O 13 104 TR ettt 24
TA BEHEBGERS e 13 10.5 B U e 24
T2 BT oo 14 10.6 RIEZR oo 24
73 T T B ettt e 14 A B T T T ettt 24

8 BEZIBEIT oo 16 12 BB BRI ITER e 25
B HEIR oot 16

2 HERXFIRIF

Copyright © 2026 Texas Instruments Incorporated

Product Folder Links: REF19

English Data Sheet: SBOS697


https://www.ti.com.cn/product/cn/ref19?qgpn=ref19
https://www.ti.com.cn/cn/lit/pdf/ZHCSCT4
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSCT4B&partnum=REF19
https://www.ti.com.cn/product/cn/ref19?qgpn=ref19
https://www.ti.com/lit/pdf/SBOS697

13 TEXAS

INSTRUMENTS REF19
www.ti.com.cn ZHCSCT4B - SEPTEMBER 2014 - REVISED JULY 2026
4 S[FHBER
=) VRer Veias
REF1925 2.5V 1.25V
REF1930 3.0V 1.5V
REF1933 3.3V 1.65V
REF1941 4.096V 2.048Vv
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6 K%

6.1 8% | KRAEE
EEARE NG T LA E A A (BRIESEw ) D
B/ME BRE HhE

.- ViN 0.3 6 v
L EN 0.3 Vi + 0.3

TAE -55 150
R g, Ty 150 °C
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6.3 BT
T AR SR P 1O AR T 18 90 B P ( B R 5 B )

BAME  FeARME BAHE Bafr
Vi LR\ HLESEE ) (1 = OmA, Tp = 25°C) Vger + 0.02(M 55 \Y

(1) ARARREARRIEL T RIB NN |, TES 5 AFFH 55 T 1E] 6-24.

6.4 #EREE R
REF19xx
Hfrpr() DDC (SOT-23-THN) PR
5 5|
R6ua 4 E IR IABE 193.6 °C/W
R0 yc(top) gERHNAE (T ) H 40.2 °C/W
Rous 45 55 F R AR 34.5 °C/W
byt S ETRHE S 0.9 °C/W
b g 252 R IE S 4 34.3 °C/W
R0 yc(bot) LR AT (R ) PH AN °C/W
(1) ARBIHAPIRIFEZE LR | S0 LFAAIC £ FEHSG 7 BT
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Je P B e Vi - v
i P 10 200 v
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R
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6.6 JLAURF:
MR S5 A Ta = 25°C. I = 0mA. V=5V . C_=0pF Bffithly 2.5V ( BRAESE U ) o
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0 l T T 0 T I
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Vger and Vg Tracking Over Temperature (ppm/°C) Solder Heat Shift Histogram - Vger (%)
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E 6-3. IEIRETEEINM VRer — 2 % Vpias BB EBREES A K 6-4. JBEREB AT (VRer)
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6.6 JLAURFE (52)

MRS Ty = 25°C. I, =0mA. Vy =5V Wi, C =0uF H¥il N 2.5V (RIEBEHY ) .

1000 2.5005
750
500 2.5000 o 40°C
— —— |
q T
= 250 4=
2 \\\ [ — — s 2.4995 259G
>mJ 0 — ——— ~— 5 K w \\\
x 1” L — S [ e
& — — ‘ > 2.4990
. -250 L S —
= 500 126°C
2.4985 — X
-750
—-1000 2.4980
-75 -50 -25 0 25 50 75 100 125 150 -20 -15 -10 -5 0 5 10 15 20
Temperature (°C) Load Current (mA)
B 6-7. VRer - 2 x Vgjas W GBRERKIXER VRer Hih
K 6-8. fH B RS B ERIAI MR R (Vrer)
1.2503 ‘ 12
_40° <
410 g 11
1.2501 E— s
£ 10
(=2}
5 5
S 1.2499 ‘g
%)
2 e
> 1.2497 £ 5
— = 1
\\\ 25°C E) 6
1.2495 v 125°C s
©
R g s
1.2493 | o4
-20 -15 -10 -5 0 5 10 15 20 > 75 -50 -25 0 25 50 75 100 125 150
Load Current (mA) Temperature (°C)
VBIAS 5@5[’; VREF ﬁﬁ,’jj |L =20mA
B 6-9. %t i ERM S IR EIFIRR (Veias) F 6-10. R IFEE (hHR ) SRERKRAR (VRer)
12 12
< <
£ 11 £
€ 1
g 10 g 10
o \ o
g, / g, —
3 \ (% /
? 8 c 8
c o
\ : / \
S 7 s 7
2 7 g \
£ 6 — T 6
© © \
3 s Ss
24 >EL 4
> 75 -50 -25 0 25 50 75 100 125 150 -75 -50 -25 0 25 50 75 100 125 150
Temperature (°C) Temperature (°C)
Vgias i IL=20mA VRer i I =-20mA
Bl 6-11. MR FERE (PR ) SEERPRXR (Vaias) B 6-12. MBARR (EHR ) SERERTRER (Vrer)
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6.6 HLAVERE: (42)
MRS Ty = 25°C. I, =0mA. Vy =5V Wi, C =0uF H¥il N 2.5V (RIEBEHY ) .

12 5
<
g S 45
S 4.
S10 H
=} Qo
29 RN !
2 k5]
§ 8 \ S35
= 5]
37 5 —
s l 5 —
3 :
3 5 =25
5 4 2
-75 -50 -25 0 25 50 75 100 125 150 -75 -50 -25 0 25 50 75 100 125 150
Temperature (°C) Temperature (°C)
Vias fiith IL =-20mA Vrer fith
Bl 6-13. B ARER (EHR ) HREMBXZA (Veias) Bl 6-14. B FER5EFREIRR (Vrer)
5 100 \
S 45 T
£ 80 Veis
Q
g, W
5 g \
kS g Veer
o /’_\ g x
g 3 \
> 40
<25 \
2 20
-75 -50 -25 0 25 50 75 100 125 150 1 10 100 1k 10k 100k
Temperature (°C) Frequency (Hz)
Viiag firt CL=0uF
& 6-15. &R R 5EEFRKMRXR (Veias) B 6-16. ELYFIMHILL 5K A MR R
100 " " " "
T ‘ Vi + 0.25V Vj +0.25 V
y
" \\(VB"\S 500 mV/div \¥ V- 0.25 V /
& <VREF /\ v
o REF
o 60 N 40 mV/div \
= \ |
o
40
20 Time (500 ps/di
1 10 100 1k 10k 100k ime ( ps/div)
Frequency (Hz)
C_ = 10pF CL=1pF
B 6-17. BRI L SR M KX R 6-18. LIRS W 3
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6.6 JLAURFE (52)

MRS Ty = 25°C. I, =0mA. Vy =5V Wi, C =0uF H¥il N 2.5V (RIEBEHY ) .

Vi +0.25V Vi + 0.25V
i r '
500 mV/div \¥ Vyy - 0.25V j +1 mA +1 mA
‘ 2 mA/div S1mA
Vaer "N
40 mV/div
\/ VREF
20 mV/div
Time (500 ps/div) Time (500 ps/div)
CL=1OIJF C|_=1HF |L=i1mA|3}/[\E}i
Kl 6-19. LR B BRAN R & 6-20. fA kAW N
20 mA +20 mA
+1mA +1mA |
2 mA/div 40 mA/div 20 mA
-1mA
VREF VREF
20 mV/div
40 mV/div
Time (500 pis/div) Time (800 ps/div)
CL = 10pF I, = +1mA Mk CL=1uF I = £20mA itk
B 6-21. S BkA B B 6-22. G BRI B
400
| 125°C
+20 mA +20 mA = 300
40 mA/div 0mA E 25°C
> —40°C
§ 200
. ViRer b=}
40 mV/div Q
s
3 100
' : 0
Time (500 ps/div) -30 -20 -10 0 10 20 30
Load Current (mA)
CL = 10pF IL = +20mA ¥ ik & 6-24. B/NERBESARBERAPXR
&l 6-23. S 3R R

10 Bk
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6.6 JLAURFE (52)

MRS Ty = 25°C. I, =0mA. Vy =5V Wi, C =0uF H¥il N 2.5V (RIEBEHY ) .

Vin Vin
—5 —
2 V/div 2 V/div
VREF VREF
N\, e
Time (100 ps/div) Time (100 ps/div)
C_=1yF C_ = 10uF
& 6-25. @R EETH] 6-26. S F 2 B [H]
500 500
450 450
< <
=1 =1
= 400 = 400
s - s
3 350 s — 3 350 —
2 2
2 300 $ 300
) >
g g
250 250
200 200
-75 -50 -25 0 25 50 75 100 125 150 2 3 4 5 6
Temperature (°C) Input Voltage (V)
E 6-27. HAHRSEERNRR B 6-28. & i\ BEM KRR
| i I [
3 |1 3 \ .
> >
M
() ()
| PR T
S e 5| | B
l L]
|
Time (1 s/div) Time (1 s/div)
Vrer it Veias fi i
K 6-29. 0.1Hz & 10Hz "7 (Vrer) & 6-30. 0.1Hz & 10Hz 75 (Vgjas)
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6.6 HLAVERE: (42)
MRS Ty = 25°C. I, =0mA. Vy =5V Wi, C =0uF H¥il N 2.5V (RIEBEHY ) .

_ 1 100 T
N
\5 C_=0uF
Z '}'\‘ A
AN
g W , _ ’\A
% L% "fﬂ%‘\ffw‘wm e g 10
2 NN h“" n o) p
g " f lﬁ n%‘ C -0 lJF é ‘,:”
g O 3 /| oc=1F 4
< o1 s 1 T |
& £ |
@ C =47 uF b=}
& - g CL=10yF
2 ‘ S o1 —
2 CL=10 uF
< L=10uF 7
Fl | ik
3 0.01 0.01
1 10 100 1k 10k 0.01 0.1 1 10 100 1k 10k 100k
Frequency (Hz) Frequency (Hz)
F 6-31. farH B R R R AT Vrer it
F 6-32. H i I SR E IR R (VRer)
100 T T 40
CL=0yF
‘L M \‘ 35
a 10 30
: / ‘ )\ < 25
_ c
i, A cum e £ 20
2 ‘ ¥ =
= S 15
E— / CL =10 yF o
3 o 10
5
0.01 0 S | o =] S <) [<) <)
0.01 0.1 1 10 100 1k 10k 100k o ® 2 =
Frequency (Hz) Thermal Hysterisis - Ve (Ppm)
Vpias fiith ;
BIAS i ] 6-34. #BHISM T (VRer)
FE 6-33. #r PP S B KRR (Vaias)
40
35
30
& 25
S
5 20
2
K 15
10
5
0 o T o o o o o [=)
(Y] < © [ee] o [§V)
Thermal Hysteresis - Vgg (ppm)
A 6-35. BIBH M (Veias)

12
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7 SHENERER

71 BENER

REF19xx il i F2 A HY B0 AP RE B A A R RAIEZIK R A BB R 2 SBEE IR RS AS F ErAN . 4%
PERR AT L IOHURON. 73 AN EA R 7 2 3 850k LIRS, AT B AR i B T4 s PEE R o BT 7 A 3 O Ao R 22 14

N T FETRIZAEE A% O R B AR B HG i W BIRE 2k, R 3t 92 A SRR AR DUAS BRI LR AR

[ AN BRI S HR (PCB) b 23 AN 28FY o [l dh & an&l 7-1 W RR. PCB i H FR4 AkHEIp. HERIRE N
1.57mm , [HFHN 171.54mm x 165.1mm.

300
250

O 200 // \
150 e

Temperature
)
o

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

& 7-1. [BIR R 2R

FE IR AR 2 AR 2 S I S A B tH g 1] 7-2 AT 7-3 BOR T RNER . R A TR SRR I
HARMRAERS (< 0.01%) , HERT PCB IR/ JEEERBEL , WAl RE™ A M IER . LAGEENR , HI7E
TR FRFE T B U R SRS . AE RN AR R I R TR PCB &% 2 25k T 2N |, K& S8
i B L B AONEAS o 2R PCB B3k T2 N BIVUE |, WIAESS 18 TP IR as it | DA KR s/ a1 28 52
IR AT IR -

50 60
40 50
9 ® 40
g 5
5 5 80
> >
220 =
o @ 20
10 0
T .I 0 f |,
-0.0125° -0.01 -0.0075 -0.005 -0.0025 0  0.0025 -0.0125' -0.01 -0.0075 -0.005 -0.0025 0  0.0025
Solder Heat Shift Histogram - Vigr (%) Solder Heat Shift Histogram - Vgias (%)
B 7-2. BEREB S, VRer (%) B 7-3. BEREB S |, Veias (%)
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7.2 FURBF

PR IR, iR REF19xx #7455 PCB LI &GRS F AR € O8N « #3FE 25°C T ITAF)E
22 PrR e IR VG I | fEE0 2] 25°C mi it BRI ARAL , RoR T iEaC 1

[VpRE — VposTI 6
VHysT = (W X 10°(ppm)

Hr

* Vhyst = #IB# (4600 ppm )
* Vnom = TRE ki s

* Vpge = f£ 25°C I EZIEAHT IS i ik, P&

(1)

* Vpost = ##fF A 25°C JHIREI4 -40°C 2 125°C R E iR IR ] 25°C Jo il 15 1% i %

T HGR A AR 7-4 A1 7-5 s

40 40
35 35
30 30
£ 25 &£ 25
S s
£ 20 T 20
> >
S 15 15
10 10
5 5
YT g g 8 8 8 = Y% g 8 8 8 =%
Thermal Hysterisis - Vger (Ppm) Thermal Hysteresis - Vgag (Ppm)
& 7-4. #9R¥ 5375 (VRer) & 7-5. BIBWF3AT (Veias)
7.3 BRFERRE

7-6 FIE 7-7 JE/R T 0.1Hz 2 10Hz R e R i o A I 7 o PR s A0 AR R 2 B T s i 4 hn 58 FH 40
A RIDE R S i e KT (LB i DR H BE AN S BRSSP e o & 7-8 Jo T UG IR Mg A I BB

Voltage (5 pV/div)

Il ! \;M"

Time (1 s/div)

& 7-6. 0.1Hz & 10Hz %7 (VRer)

g

Time (1 s/div)

T_=

Voltage (5 pV/div)

&l 7-7. 0.1Hz & 10Hz "7 (Vgjas)
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10 kQ

1 EN

100 Q
40 mF -
VREF _ _ +
10 pF_L I
1kQ
—O
VBIAS

J— REF19xx
0.1 yF
GND

& 7-8. 0.1Hz & 10Hz =R B 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

REF19xx 524t Vrer M1 Veias (VRer/2) MU o A7 B H R 36 UE . 2788 7 e /&) 5B o R4t 1 JE A B 4 Fh
JTHERE , DLRH 5230 VRer M Vgias Hilt PN G20t s o diRE Qq A Qo #imE | 1 Qi MHIREEE KT Qo 1)
R . PN EEIOR I R 2 22 (Veer — Veep) HA IEIR AL R EL , FFpkoml it in /£ FBH 28 Rs i . % HLE B
TR IR INE) B A GO B R Qo MR SR T o bR e = A e Bt FUE L SR e 0% . AN (1) 2%
A N B AR % VRer A1 Veiage HLFE#F Riv Ro 1 R Ry MIFHAE A LR Veias = VREF/2-

e-trim™ B I E — R0 Vrer M1 Veias HIHIHEHRS FEE FIIG R RBGHEAT S g BB 78, RS A T 22 50
e & 1) 38 I B St o 1% 7 ¥k T R R BIR EE Mb gek 2D [ AT D o A A UG TEE D S i A A B R R i R R BN AR
REF19xx R T e-trim™ SR | A 50 KPR B s/ IR L 42 5 Vrer A1 Vigias Fi L HOVTAEKS FE

8.2 ThEe HHER]

Py R2
§ é . AVAVAY
Rs R7 ! VRer
+ w >—4»—o
e-Trim +
2R
+ + Rq
Veer  Veee AVAVAY,
- - R3
Q Qo > Y
1?"“1‘ w > BIAS
e-Trim +
N
8.3 KUl B
8.3.1 Vrer 1 Vias BREF
REZHHHIRRG T E NS E B R B AR S S | ZHEEES TR (ADC) Hi A\ VEHE K

HiE{E . REF19xx ) Vrer M1 Veiag i B 2088 72/ s AR [R5 B e s AR . TR, P ANSRHIAE - 40°C
F 125°C (B ANEEE VG Bl NI L ER S | RS FE Y Tppm/°C ( JKAE ) « 4iRJE VSR N - 40°C %= 85°C It} | fR
EEAS L 2 6ppm/°C ( oK ) » MBI EIRESRZ | Wi 2 Frid -

. VDIFF(MAX) — VDIFF(MIN) 6
Tracking Error = VRgp X Temperature Range | < 10°(ppm) (2)
7N ':':‘
Vpirr = VREF — 2 X VBIaS 3)
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PRIEAS B & 8-1 .

0.05
0.04
0.03
0.02 Vaias

0.01
S P

-0.01
-0.02
-0.03
-0.04
-0.05

VREF

Output Voltage Accuracy (%)

-75 -50 -25 0 25 50 75 100 125 150
Temperature (°C)

@ 8-1. VREF jﬁ] VBIAS EEE%—%YEEI‘EH E(J%/%
8.3.2 1RiZZ
REF19xx & £ fix KRR/ MR R 2 | B4 B R PR S 1A & . A AR SRS | Rk 4 ik -

VREF(MAX) — VREF(MIN)

Drift = VREF X Temperature Range

x 10%(ppm) (4)

8.3.3 BEH
REF19xx R % Al $2{iL4g B +20mA B AR . 18 Ffar 7 B rE R BR 1) 0 50mA |, 83F 8T Vrer 1 Vijas i
Hm ) Z B E AR . WRE SRR 5, SRES T

Ty =Ta+P5 *Rg (5)

Hrp

° TJ =25 (OC)

o Ta=HIEEE (°C)

* Pp = FEHUG IR (W)

© Ryya= SEEHEHRI (CCIW)

REF19xx & =45 A B8t 150°C 4% K iz .

8.4 B IhREAEK

1 REF19xx [ EN 5 bz @i | #30abF TAER . #8fFn ik F TAER A R IE W 1217 . @B e 5| d &

RSP, K REF19xx B RIIFERE . FERWIECT |, a0 00 th A2 08 i BT HLas P B0 RS i F% 22 SpA. iF
SP T T A SRIE R R T R AR AR AT 1
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9 N FH FSLE

&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 AR

AT BT ARG RV O [ A R YRR O LIRSS I B TH mT DURE WA I - 2.5A B 2.5A JE I I S B H L. r et va
v 250mV £ 2.75V. IEHRERN 1.5V £ 2.75V i B & |, 1R KR A 250mV £ 1.5V % %
FETURZS A& INA213 HER it i a% |, e YRS v T BB AIGIRLZE REF1930 243t

9.2 HLAI N A
REF19xx
= [ - VRer
—— 1
+
Vin
Bandgap
) EN |
+ VBias
+ —
%c<; _EWA—EJQN
a GND
+lLoAn REF]| DV+

ol

<+> IN+ ouT Vrer
+
Veus\ _ ADC
Rshunt - Vour
0—[|]—/\/\/\,—<
IN- I}
e
INA213B
B 9-1. AN Ha AU B2 F

9.2.1 &l ZR
WA ESRUE -
1. HJEHJE : 5.0V

2. AT £2.5A
3. i o 250mV £ 2.75V
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4. BRITUHEIE © £25mV

9.2.2 LR if T FE

P TR F PR B Y, DR LA ARG o FRURAS T BT 5 M G L Vipys ook AN IE] HLIALI , 15
FAELAT S SR 22 93 TROK A WIS R Je8 3o ff 25 4 1) 200 4t i 52 67 N PR R IX O3 AR FBIR A 0 FRLIAE o 7 22 7 9K
AT BN ZE 7 TOR AR R A B (V) FIEEAEFBIE ( Vrer 2K Veias ) o 0P TRIRER BT, 156 — AN RIS $ £ A it
MEFLUR S S . 18] 9-2 R TG TRIRE . RN S0UA RLATAS I B v E Y R R b . HeahiME S ADC 3%
BRFAE R WA 91, 2RI MU Veer M Vias TEIR ST PAHLERER , 17 HH VL RC R T oAt dh
e FRBIFRRAERAIRCA | W20 IR0 S F PR O LA e R T

REF19xx

LT

Vrer
_"_c
+
Vin
Bandgap
J EN
+ Vaias
" {1——
Vee C_)

ouT

Vour

INA213B
B 9-2. {RiRER KM\ X[ AL Bl i B 4

9-2 r HL I IR A 38 bR Kt T R K 6 s

Vout = G X (£VsyunT) + VBIas

(6)

= G x (£I,0ap X RsHuNT) + VBIAS
9.2.2.1 43¥R FaRE

K 9-2 Fiiu , spunt BB R RGBS AL, W2R Vepunt FMEIER | WIFEE R s RS2 PRy OV B9 R St
I ArRE 2 BRI . Bedh , WSR Vepunt MITUEIER , Bk 1 AT REH DUERR A | b2 [ 22 70 OR A I A A5
HL Y R BR Al PRLE , BRI 0 dt rBEL & b AR H B, (T R2 5K 7 15 Repunt BUERCKIE

VSHUNT(max)

R = — 7
SHUNT(max) TLOAD (max) (7)
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VR R L £25mV , SRR Dy £2.5A , Wi K- i B A S5 an 7 18 X 8 B

VSHUNT(max) _ 25mv
ILOAD(max) 2.5A

RSHUNT(max) = =10mQ (8)

N KRR FE MR/ BEVE B N AR 2, TR IR R i r P o D9 TR RE sl /N R T iR T2 TR A 22
JEAREMCHI R rE B &5 . BEIRTHR A Y14870R01000BOW HiFH &

9.2.2.2 EHHRE

T ARG Z 2 TR 2B A DL R
1. HHJE (3V),

2. FEMEH R

3. WG E N R HEE (Vos) »

4. REE,

5. [Eat , LA

6. M ( Fa ANJEBLEEIR Tt g ) .

AW BRI IE S (INA213). INA21x RAUFH4M K 9-3 . A% INA213B #ilk% , al Sk INA21x 4
JEFTH s G = I XK 2R 7 S I 5 i s 1 A B R .

V+

—
L
AN
IN- [ —W\
—e—{ | OUT
IN+[ ] AN +
AN [ ]REF
—
L
GND

9-3. INA21x HR MR A T

INA213B EAT AR I Fr s A A R, e LB AR % . a8 , DORIBORES (INA) ASBAT %N H B i (A

HEBIRIR R AR . BEAL | INA FESMB AR B s RiE A MRIREEN o 2270 UK S8 5 BA R
iﬁﬁ)\()ﬁﬁ%ifﬁ,ﬁ%ﬁ%ﬁ%d\ﬁﬁ%bm‘l‘ﬁ’]ulﬁ)# FEGPTIOR ARG S8 H O VIV B85 nl I | 2200 TR 3%
A AN TR 5252 FH R 10 R BEL s

9.2.2.3 B3 EFUE

38 FH T A P A R s L v DA 20 LA DL R

1. WK (3.0V fi11.5V)

2. fRIEEEFN

3. A 2 A R R R 2

W4 H REF1930. REF19xx $R4MU1I LI585 77 HE ] #5453 B
REF1930 EA WML |, AN A EAHEER. 25ppm/°C HIIRIE
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AN0.1% FIRIUE RS AT A i fy o R S e S BRI o SRS, PN 2 T8 ANV BC AR AN | IF HLP A
HH R R B2 VG N A e AT B R PR B, 4l 9-4 AT 9-5 Far.

40

W
o

Population (%)
N
o

-
o

o o o
3\ <

60
80

o T T o o
S © © < Y
‘T | | | |

Vger and Vs Matching (ppm)

E 9-4. VREF - 2% VBIAS ﬁ%ﬁ ( TA = 25°C N )

60
50
g 40
5
% 30
=
s
o 20
10
0 ] r
0 1 2 3 4 5 6
Vger and Vg Tracking Over Temperature (ppm/°C)
& 9-5. FTEIREVER WM VrRer - 2 x Vgias EBIRERS
A

9224 %R
% 918 T g4

K1 NELER

ERROR KA (%) CRHE: (%)
A FL T B A AR 25 (25°C) +0.0355 +0.004
HEA Gy B L T FE 9 35 25 (-40°C & 125°C ) +0.0522 +0.0606

9.2.3 M/ 26

£ 25°C NHAT RUELHERTTHBR BRI LT . I at IR ZE SRR 2. 18] 9-6 2K 9-8 TR T AEA R T AR
W, ARMESE, RAEMTHEREEMU |, 58S 0 IR B JE GO f m A i v vk 87 ) o

3

n
3

N

Output Voltage (Vo)
-

o
3

o

-2 -1 0 1 2
Load current (mA)

K 9-6. £ & 1535 R %

'
w

800
500 -40°C |
. 4
£
g 400 _ZOOC
5 200 g -
5 / >
g ¢ _— 25°C
8 200 C?é 5/85°C
g —400 = E——
600 125°C
-800
-3 -2 -1 0 1 2 3
Load current (mA)
& 9-7. RRMEIREE R HER AR R
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800
-40°C
600 1
"4
= 400
£
2 ,,.// 0°C
5 200 —— S—
T _200 85°C | ]
8
8 —400 \‘;
600 125°C |
-800
-3 -2 - 0 1 2 3
Load current (mA)
& 9-8. RIERES B HBRAIK R R

9.3 HIRMRE N
REF19xx 7 R 5 AR E R R AR T4 K 20mV s JFoRIs T se sk, & 9-9 it 7
IR FEUESAE R I LR TR PR R S g oe R, @UUEH 0.1uF £ 10uF 1 HLYR 55 1% 25 25

400
125°C
< 300
z 25°C
(0]
g -40°C
S 200
5
o
Q
°
S 100
0
-30 -20 -10 0 10 20 30

Load Current (mA)

9-9. [ [ FiL K 5 SR FLIR ] IR R

9.4 FiJ7
9.4.1 /75 H

K 9-10 JE7R T i REF1930 M4 K4 R4t PCB A A, —HEEERFHNE -

* f£ REF1930 fJ ViN~ VRer F1 Vpjas AbZEREK ESR 0.1 u F Fi& 55 4 5 2%

o FRIEISAFAS T R G A AR SRR AT R

o AEH SO BT BOAR S BRI (EMI) B 75+ H

o HMRICHRUR B AR AR . AR E TP R AR R AR R ZE (W ZE DU ) .

o AR RESEIEERE INA SR B H L ADC S53EER H AR R K, T b g 75 F5

o BURIIBEAM LA e ST ETAT . AT R RSP AT R S ARIAT A X, AN AE A0 0 BN A 2 BLAZ AR
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[N+

IN-
/ ouT ]

Analog Input Via L[ Veins
to GND

Plane ~aO[_|| GND

O\ Via to
O Input Power

INA213

Microcontroller
A/D Input

REF19xx

AIN

9-10. 1ii FR 1
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10 ZRAFFN SRS HF

10.1 TS HF

10.1.1 FHHK XY

WEBEFMIM , ST NE

o TEIMGE (TN, INA21x B Lk it ICIEZER IR XXl 58 AT i it 1 BaaR
o TEMAES (TN, MG B G IR B 10 2% i 7] S5 16

10.2 B2 RY B i@ A

FRRCCR SERE R |, 75 PHIE ti.com ERIEF SO Ie . mith @hy SEATIEN , RIVATAE A G 5 B B O
. ARESEAGER WA OB SO P EE BT R id R

10.3 LR
TIE2E™ 32t TRMPEESE TR, WHBEMNE ARG RE. SdBIER@EMET#E. B8R
DA MRS B R, SRA AT 7 P B B
BRI AN AR A DTk A EAE” R4t IXEEN R IR AL T HARMTE |, FEEA— @ R T WS 15215
T B 263K
10.4 FEtF
e-trim™ and TI E2E™ are trademarks of Texas Instruments.
Fr A RibR AL B BT & = .
10.5 FFHLFRES
FRELEE (ESD) SR XANSE A . SN AR (T1) R BOE IS 2 B TR 1 i AL R AT R R EE % o W RN IE A Y A 2
A R ERT | TR S BR R hE .
m ESD HHIR/NE FEGUNIERERE S , REBAIRAMIE. FE LR TRETERS 52 21 | X2 R vIEw amn 2
B AR AT R 2 S BRI S H R A IR A AR

10.6 RiER
TI RiEZ RARIBERS| IR T ARE. RS R R X

11 &3] P Bie %
VE DA AS ) TR T RS -5 24 AR A ) TR S

Changes from Revision A (January 2017) to Revision B (June 2026) Page
o BT EA SRR IR BFIBE XS MG THE T o 1
* f REF1925. REF1930. REF1933 fll REF1941 &:/## % Tl.com.cn Lff) REF19 /i Uk | JFEERT 141
e 7y TSRS 1
Changes from Revision * (September 2014) to Revision A (January 2017) Page
o K GBI EE RGN A AT VO BRI IIA AT oot 4
o TEHXTRABENT FHIRINT 17650/% B (ESD ZFH FHFEH ) v 5
© WY ESD HE K W T AR T RAEREI e 5
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NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.

2. This drawing is subject to change without notice.

3. Reference JEDEC MO-193.

4. Support pin may differ or may not be present.

INSTRUMENTS
www.ti.com



EXAMPLE BOARD LAYOUT
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SOLDERMASK DETAILS
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NOTES: (continued)

4. Publication IPC-7351 may have alternate designs.
5. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN
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SOLDER PASTE EXAMPLE
BASED ON 0.125 THICK STENCIL
SCALE:15X
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NOTES: (continued)

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

design recommendations.
7. Board assembly site may have different recommendations for stencil design.
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