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RES31A10 100
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Ranom BRARIY i HL B ko
RES31A30 300
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RES31A90(") 900
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RES31A15() -500 500
RES31A16(" -500 500
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tos SRS 1 MR EED © (Re1/R1)Grom - 1 RESIIAZS %9 %8 il R
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RES31A10 -500 77 500
RES31A15(") -500 500
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RES31A30 -500 +98 500
RES31A40 -500 +40 500
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RES31A10 -1000 +68 1000
RES31A15(") -1000 1000
RES31A16(") -1000 1000
RES31A20 -1000 +69 1000
RES31A25 -1000 +124 1000
tm Iy IER 1 R 2 BTG 2 tp2 ~ to1 ppm
RES31A30 -1000 +74 1000
RES31A40 -1000 +58 1000
RES31A50 -1000 +157 1000
RES31A90(") -1000 1000
RES31A00 -1000 +99 1000
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tabs ERSEe ( A ) ® @ (Ry/Rnom) - 10) -12 *2 12 %
ot AT MAX (tapsriNt tabsrG1: tabsriNz: tabsrG2) ~ MIN (tapsrint, tabsra1: tabsrIN2: +140 ppm
tabsrG2)
BT
Ta=-40°C & +125°C 12
Ta=-40°C £ -5°C 28
TCRabs L BEL 245 % SR (A rLBEL ) ©) (AR / Rysec)) | ATa Ta=-5°C & +65°C 15 ppm/°C
Ta=65°C & 105°C 3.2
Ta=105°C & 125°C -7.5
Atpy/ ATa
. RES31A00 -2 -0.5 2
Ta= -40C % +105°C
RES31A10 , RES31A15(1) |
e @ ,
TCRuio | HIBLIAHE BRI FHL (RH4MEERS ) © ar R A Ry 20.: ) 102 ,| pemrc
Atp/ ATa, ' ’ B .
Ta= - 40C % +125°C Egggmggd)RES“Aw .
RES31A00 -5 -1.5 2
Aty ATy,
RES31A00 +0.05
Ta= -40C % +105°C
RES31A10 , RES31A15(1) |
y " RES31A16(1) , RES31A20
TCRy P L D T 3 2R % 6) : ’ ppm/°C
- S/ 0T RES31A40 | RESIASO 0o
Ta= -40C % +125°C RESS']AQO(i) ’
RES31A00 -0.25
RES31A10 , RES31A15(1) |
RES31A16(1) | RES31A20 ,
, 7 ARJA Ve RES31A25 , RES31A30 , +1.1
VCRaps P BEL A £ 50) LT R B ( AErBpE ) @) ©) xR RES31A40 , RES31A50 , [
Vbx = - Vrecmax & VRecmax RES31A90()
RES31A00 5.6
VCRatio FLBE 43 T 2 FLE R BT (A5 E AR ) ©) Atpx/ AVpx, Vbx = ~ VRecwax £ VRecmax +0.2 ppm/V
VCRy P BEL A DT T fL T 2R % 6) (Atpp - Atpy)/ AVpy, Vox= - VRecmax % VRECMAX +0.15 ppm/V
{ERICE
SRR Z I R RIE, Xt @) (Rg2 - Rg1)/ Renom +60 ppm
(Re1/Re2) - 1, Ml (Rgz/Rg1) - 1 +60
SRS R I, B ((Ra1/Rin2) / Grom) — 1, BLE ((Re2/ Rint) / Grom) — 1 +87 ppm
(Rg1/ (Rez2 *+ RiN2)) / (Grom/(Gnom*1)) = 1, 459
LA (Rez2/ (Rt + Rint)) / (Gnom/(Grom* 1)) — 1
SrERAR Z AT Ry RIE , o) (Rin2 = RiN1) / RiNnom +91 ppm
(Rnt/Ring) = 1, LU (Ring / Ring) - 1 91
SRS W Ry 0, @) (Rin1/ Rg2) * (Grom) = 1, VLS (Rinz/ Rg1) % (Gnom) ~ 1 87 ppm
(Rint 7 (Rg2 + Rinz)) % (Grom*1) - 1, 483
LA (Rinz ! (Ra1 + Rin1)) X (Gpom+1) — 1
g PA R LR R NIN GRS ((Re2 + Rin2) = (Ra1 + Rint)) / (RiNnom * Ranom) +57 ppm
3 T 8 22 1] (3 B A UTIE | B2 RO) ((Re2 * Rin2) / (Rg1 + Rint)) — 1 +57 ppm
i:E7N
RINx % GND/SUB 1.95
Cin ] 7 ) RGx % GND/SUB 145 pF
RMIDx % GND/SUB 3.17
f=10kHz -63
Hi4 (RMID1 £ RMID2) ©®) B4R 5 ) GND dB
f=1MHz -42
RES31A10 570
RES31A15(1), RES31A16(1), 425
RES31A20
-3dB 7 % 6) HoAR (k2 3] GND) RES31A25. RES31A30 415 KHz
RES31A40 365
RES31A50 345
RES31A90("), RES31A00 280
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Ta=25°C (FRAEIA U )

25 WA BAME HAUE BRE Efy

RES31A10 66.0 86.3
RES31A15(1) 68.0
RES31A16(1) 68.5
RES31A20 69.5 88.8
RES31A25 70.9 89.1

CMRR FEAREH] L ®) dB
RES31A30 72.0 93.1
RES31A40 74.0 97.1
RES31A50 75.6 88.9
RES31A90(1) 80.0
RES31A00 80.8 100.9

(1) BCATRATRR

(2) Re1/Rint B Reo/Ring SHRIRELERIR R

(3) RETDCAZTWME. BTREMTHE, Kb s p B E M — MrdE R ZE (210 ).

(4) R~ Rints Rez B Ring SARFRALFE IR £

(5) M RIZREAXMLR | LUE I (FRLL 100% ) KBS H .

(6)  ARABFFAEAE

(7)  WORFTERE ST, RS B A ORY G2 rh 2% XS B AR T A 2 BE SR Iy 5

(8) UK SRAE 224 K AT B P SR 3L FR H HRAR IS BRI T I CMRR |, R R ZE R B NS . HRE 2GR | E S0 &4

BEBSVLIE A 4 BN O 1 25 90 A A A o117 CMIRR SRt AT MO S LARAE I A SR v B AR 2, 455 M
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. tp1
tp2
12%
12%
£ o £
g g e
4%
3%
0 0
-120 -80 -40 0 40 80 120 -80 -60 -40 -20 0 20 40 60 80
tox (Ppm) tox (Ppm)
RES31A10-Q1 ATE n=6519 RES31A10-Q1 ¥ EIIE n=94
& 5-1. tpy A6 B 5-2. tp, 70
20% 25%
16% — — 20%
£ 12% — £ 15%
172 ] 172
8 8
> >
g 8% 2 10%
4% 5%
0 0
-200 -160 -120 -80 -40 0 40 80 -175 -150 -125 -100 -75 -50 -25 0 25 50
twm (ppm) tm (ppm)
RES31A10-Q1 ATE n=6519 RES31A10-Q1 ¥R IRIIE n=94
& 5-3. ty 4 & 5-4. ty 75
15% 18%
12% 15% [ ]
| M 2% _ L
£ o - g -
g 8 o%
3 g9 3
a 6% a
6%
3% 39%
0 0
0 20 40 60 80 100 120 140 160 0 20 40 60 80 100 120 140
Absolute Tolerance Span (ppm) Absolute Tolerance Span (ppm)
RES31A10-Q1 ATE n=6519 RES31A10-Q1 RIS E n=94
&l 5-5. Xt HEE E 4 A & 5-6. XA ETEHE 547
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5.6 JLARHE (%)
Ta=25°C (RARS AU )

18% 20%
15% 1 16%
_12% —~ |
S B ] * 12% = =
g ow
3 3 g0
o a 8%
6% ||
3% 4%
0 0 M [
80 90 100 110 120 130 140 150 80 90 100 110 120 130 140
Common-mode Rejection Ratio (dB) Common-mode Rejection Ratio (dB)
RES31A10-Q1 ATE n=6519 RES31A10-Q1 RIS E n=94
Bl 5-7. LR LL 477 E Bl 5-8. L Lt 4317 B
16% 20%
_E _E
14% tp2 to2
16%
12%
g 10% g 12%
g o»
3 3 g0
8 &% 2 8%
4%
4%
2%
0 0
-500 -400 -300 -200 -100 O 100 200 300 400 250 -200 -150 -100 -50 O 50 100 150 200 250
tox (ppm) tox (Ppm)
RES31A00-Q1 ATE n =439 RES31A00-Q1 ¥ RIIE n =92
B 5-9. tpy 278 & 5-10. tp, A5
20% 18%
16% 15% ]
[ | — _12% —
< 12% | 8 —
8 8 9%
s = -
° g% a
e 6%
) ) —I_I_
0 0
-40 0 40 80 120 160 200 240 80 60 40 20 O 20 40 60 80
tm (ppm) tm (ppm)
RES31A00-Q1 ATE n =439 RES31A00-Q1 ¥R IIE n=92
B 5-11. ty 210 B 5-12. ty 275
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5.6 JLARHE (%)
Ta=25°C (RARS AU )

20% 20%
16% | 16%
S 12% < 12%
» 1 7]
8 8
3 g 3 g
8 8% 8 8%
4% 4%
0 0
0 50 100 150 200 250 300 350 400 450 0 50 100 150 200 250 300
Absolute Tolerance Span (ppm) Absolute Tolerance Span (ppm)
RES31A00-Q1 ATE n =439 RES31A00-Q1 RIS E n =92
& 5-13. ZEXF LT E A6 Bl 5-14. £EXNFETEE 546
35% 20%
30%
16% —]
25% —
E 20% ] S 12% |
(2] [}
8 8
g 15% g 8%
10%
4%
5%
90 95 100 105 110 115 120 125 130 100 110 120 130 140 150
Common-mode Rejection Ratio (dB) Common-mode Rejection Ratio (dB)
RES31A00-Q1 ATE n =439 RES31A00-Q1 ¥ RIIE n =92
& 5-15. JLREmil th oA Bl 5-16. JLELmHI LL 57 B
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5.6 JLARHE (%)
Ta=25°C (RARS AU )

20% 18%
b
s 15% i
16% 5%
. _12% _ [ TL
& 12% S L
(2] [}
3 g 9%
3 g 3
a 8% [a}
6%
4% 3%
0 0
-250 -200 -150 -100 -50 O 50 100 150 200 250 -280 -200 -120 -40 40 120 200 280
tox (Ppm) tw (ppm)
RES31A10-Q1 , RES31A20-Q1 , RES31A25-Q1 , RES31A10-Q1 , RES31A20-Q1 , RES31A25-Q1 ,
RES31A30-Q1 , RES31A40-Q1 , RES31A50-Q1 , RES31A30-Q1 , RES31A40-Q1 , RES31A50-Q1 ,
RES31A00-Q1 , n =339 RES31A00-Q1 , n =339
B 5-17. tpx 5310 , BT LR Bl 5-18. ty M5 , A
21% — 10% —
18% —
8% —
15% -
E 129 e 0% B
g 9% 8 4%
6%
2%
3%
ol= = = 0
-90 -60 -30 0 30 60 0 30 60 90 120 150 180 210 240 270
Common-mode Rejection Ratio (uV/V) Absolute Tolerance Span (ppm)
RES31A10-Q1 , RES31A20-Q1 , RES31A25-Q1 , RES31A10-Q1 , RES31A20-Q1 , RES31A25-Q1 ,
RES31A30-Q1 , RES31A40-Q1 , RES31A50-Q1 , RES31A30-Q1 , RES31A40-Q1 , RES31A50-Q1 ,
RES31A00-Q1 , n =339 RES31A00-Q1 , n =339
& 5-19. CMRR 431 , iR Bl 5-20. EXAEVEE S , Frath=x
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5.6 HLAVERE: (42)
Ta=25°C ( RIERE U )

0.1 0.1
0.05 0.05
z 9}
o 24
£ -0.05 £ -0.05
[} Q
2 —— RES31A10 2 —— RES31A10
S o4 —— RES31A20 2 4 — RES31A20
O : —— RES31A25 © ’ —— RES31A25
—— RES31A30 —— RES31A30
015 — RES31A40 -0.15 — RES31A40
—— RES31A50 —— RES31A50
—— RES31A00 —— RES31A00
-0.2 -0.2
-50 -25 0 25 50 75 100 125 -50 -25 0 25 50 75 100 125
Temperature (°C) Temperature (°C)
RAEME , AR Ringesec) REEME , bRl Roxesec)
B 5-21. Riny SIREBRIKIRR & 5-22. Rgx SHREMKXR
50 10
5
—_ 0 —_
3 3
< < 0
2 =
g -50 £
) — RES31A10 S 5|— RES31A10
g —— RES31A20 g — RES31A20
5 —— RES31A25 o —— RES31A25
-100 | — RES31A30 —— RES31A30
—— RES31A40 -10] — RES31A40
—— RES31A50 —— RES31A50
—— RES31A00 —— RES31AQ0
-150 -15
-50 -25 0 25 50 75 100 125 -50 -25 0 25 50 75 100 125
Temperature (°C) Temperature (°C)
H—4N tox(es°c) H—1tk N tmsec)
& 5-23. tp, SEERHIRR A 5-24. ty SEERKIXE
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5.6 JLARHE (%)
Ta=25°C (RARS AU )

18% 35%
15% [ [ 30%
B 25%
. 12% —_
S £ 20% —
g on
. 2 15%
[} [a}
6%
10%
o oL [ -
-1 -0.8 -0.6 -0.4 -0.2 0 0.2 0.4 -05 -04 03 -02 01 O 01 02 03 04 05
tpx Drift Error (ppm/°C) tm Drift Error (ppm/°C)
RES31A10-Q1 , RES31A20-Q1 , RES31A25-Q1 , RES31A10-Q1 , RES31A20-Q1 , RES31A25-Q1 ,
RES31A30-Q1 , RES31A40-Q1 , RES31A50-Q1 , n =494 RES31A30-Q1 , RES31A40-Q1 , RES31A50-Q1 , n = 247
B 5-25. TCRyatio i RH S i Bl 5-26. TCRy RE RE i
25% 15%
20% 12%
< 15% 8 9% B __
1] (%]
3 8
3 100 3 6
8 10% 8 6%
5% 3%
0 0
-08 -07 -06 -05 -04 -03 -02 -01 0 -0.12 -0.08 -0.04 0 0.04 0.08 0.12
tpx Drift Error (ppm/°C) tm Drift Error (ppm/°C)
Tp = -40°C £ +105°C RES31A00-Q1 , n =184 Ta= -40°C % +105°C RES31A00-Q1, n=92
& 5-27. RES31A00-Q1 TCR, .0 5 RAYS 70 & 5-28. RES31A00-Q1 TCRy, 5.8 Z¥4M 1
14% 18% —
12% — 15% -
10% [T 1 ]
_ — _12% —
X g ] R
g % 7
g g 9%
3 6% 3
[a} =}
6%
4%
0 - 0
-2.4 -2 -1.6 -1.2 -0.8 -0.4 0 -04 -03 -02 -01 0 0.1 0.2 0.3 0.4
tpx Drift Error (ppm/°C) twm Drift Error (ppm/°C)
Ta= -40°C & +125°C RES31A00-Q1 , n=184 Ta= -40°C & +125°C RES31A00-Q1, n=92
B 5-29. RES31A00-Q1 TCR, i, 2 /E R A F 5-30. RES31A00-Q1 TCRy &% R¥ - #i
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5.6 HLAVERE: (42)
Ta=25°C ( A A )

100 100
— RES31A10 — RES31A10
75| — RES31A20 75 — RES31A20
— RES31A25 — RES31A25
50 | — RES31A30 50 — RES31A30
— RES31A40 — RES31A40
25| — RES31A50 25 — RES31A50
€ — RES31A00 € — RES31A00
Q. Q.
e 0 o 0
E E
25 -25
-50 -50
-75 -75
-100 -100
-120 -100 -80 -60 -40 -20 0 0 20 40 60 80 100 120
Divider Voltage (V) Divider Voltage (V)
B 5-31. tp, S5 ERR R EMKIKR Kl 5-32. tp, S5 EBRBEERKRR
100 100
— RES31A10 — RES31A10
75 | — RES31A20 75 — RES31A20
— RES31A25 — RES31A25
— RES31A30 — RES31A30
50 | — RES31A40 50 — RES31A40
— RES31A50 — RES31A50
£ 25| — RES31A00 T 25 — RES31A00
Q. Q
o e
= 0 = 0
-25 -25
-50 -50
-75 -75
-120 -100 -80 -60 -40 -20 0 0 20 40 60 80 100 120
Divider Voltage (V Divider Voltage (V)
& 5-33. ty 54 ERHBERKRXR B 5-34. ty 54 R B ERE KRR
80 100
70 \ 90
= 80
2 60
£ | < 70
g %0 i & 60
& \ g
o
?9 40 ‘ E 50
g 2 | § 40
[0} =
g —— RES31A10 —— RES31A30 0O 30| — RES31A10 —— RES31A30
8 20 | — RES31A15 — RES31A40 —— RES31A15 —— RES31A40
—— RES31A16 — RES31A50 20| — RES31A16 — RES31A50
10 | — RES31A20 RES31A90 10|l — RES31A20 RES31A90
—— RES31A25 —— RES31A00 —— RES31A25 —— RES31A00
0 0
-50 -25 0 25 50 75 100 125 150 -50 -25 0 25 50 75 100 125 150
Temperature (°C) Temperature (°C)
R ya = 156.2°C/W , Vp1 = Vpiv2 = VReCMAX Roga = 156.2°C/W , Vp1 = Vpiv2 = VRecmax
Kl 5-35. #HHE TR SHREE KX R & 5-36. AR IS R E SR FERIFRR
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5.6 JLAIRHE (52)

Ta=25°C ( RIERE U )

5 5
0 0
@ -5 o -5
Z °
§ -10 § -10
% 19| — RES31A10 5 19| — RES31A10
£ —— RES31A20 £ —— RES31A20
S 20| — RES31A25 S 20| — RES31A25
—— RES31A30 —— RES31A30
—— RES31A40 —— RES31A40
25| ___ RES31A50 25| __ RES31A50
—— RES31A00 —— RES31A00
-30 -30
0.001 0.01 0.1 1 10 50 0.001 0.01 0.1 1 10 50
Frequency (MHz) Frequency (MHz)
VRiN = VTEST 5 VRGX = OV Vrex = V1EST 5 VRING = OV
] 5-37. #% SHRMEFER | Rin &l 5-38. B E SFRMANER , Rox
45 45
0 0
@ Y
(2} (2]
g g
o —— RES31A10 o —— RES31A10
45| — RES31A20 45| — RES31A20
—— RES31A25 —— RES31A25
— RES31A30 — RES31A30
—— RES31A40 —— RES31A40
— RES31A50 — RES31A50
—— RES31A00 —— RES31A00
-90 -90
0.001 0.01 0.1 1 10 50 0.001 0.01 0.1 1 10 50
Frequency (MHz) Frequency (MHz)
VRiN = VTEST 5 VRGX = OV Vrex = V1EST & VRING = OV
& 5-39. HHAL SHEFMRE , Ring &l 5-40. AL SHMERFIRR , Rox
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6 ZHMERFR
6.1 EmMNERE

6-1 J&rn 7 T HRE R R ECE R B K Vo RongaE /s Isasiim i) s, Wr 4 1 1) Vpro H
& Vry R ga € LM 3R K LIS, 40 VRing FUR Ring UL, Vra1 UK Rgq TR

RES31A-Q1

Q VRing Rint Re2
Q Vret | Rer Rinz

B 6-1. 238 1 WERNEARE

g ] RES31A-Q1 K 1% B BRI 25 (W&l 6-2 FioR ), A 40 s 28 o ) W B BE 28 se 18  0K 7 44
a8, M Vout = — ViIn X Rg / Rine 79372022 73 TROK A8 RISCR TR #5% FEL B2 X A S FH 3 5 0780k . R 2 Z2 1 T
K KBHUE (tbe~ to ) H Re/Ring Fos , PME R ALIX S BR I TH 5. A3 IR R Z RB I E TS |, 521
731,

Re

" [
VOUT
“0)
N

GND

Bl 6-2. FRA AR 2 LG

RES31A-Q1 15 AU 50 52 [ 63 JR T Aoebil. (EMSEaIr gt | b V o 5T
NS Vp LA R/ (RN + Rg)-

& 6-3. 4 A FEBE

ERON P T8 I 2 BURYBOE 22 | (B RES31A-Q FIE I3 48 FL BRI 25 1 20 o 7 Tl —
PESBLAUHOR B2 B M 225 . BE0iA e , S HLB Py RESB1A-QT 1A tpy 3R top (EA T4 B
BT 25 AR o AR R | T2 8.1.2,

6-4 J&ox 7T CMRR THER AL E . 0 TRA K EEHREA TR CMRR FELARTRCR S , A X8
CMRR 5E &k T HFHMIICEC . AREZAEE , IS0 8.1.3.1 M /77 & VLI H I 77/ G XTI 1L 22 70K 7%
Hk5 #7117 CMRR R Tt
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Ideal Amplifier

h Vour

RES31A-Q1

Vine
Rint % % Re2

% R|N2

Q\ID

Vin-

& 6-4. CMRR i+ 5 &% F K

6.2 TRNEAE

6-5 JEx T I T AN BRI HEKEIE. X T RES31A-Q1, ] 77 1IMQ Rynown HFHAT 10pF Cunown FLZ
ZA SO AN HGT R B S SRR A TS SR (£ARBIH N Ry ) BRI A
Bo N TR BB IEEN |, A 7R AT e . ARSI, M 100HZ 94 %5 50MHz.

Network|
Analyzer

L a0

N GND

RKNOWN
RES31A-Q1
CKNOWN
Vsource Rt % % Re2
GND Re1 % % Rinz
GND/SUB
N GND

K 6-5. BANESH R HEE
6-6 B TH T sel SR EKACE . PR , M 100kHz % 500MHz.

RES31A-Q1

Network
Analyzer|

L oo

VSOURCE

RIN1 % % RGZ

GND

Rg1 % % Rinz

GND/SUB

N GND

" GND

Kl 6-6. i M ES% R
& 6-7 JEas 7 T P R K BRI B . SRR, A 100HZ 3943 100MHz.

18 ERXXFIRE
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RES31A-Q1

Rint % % Re2
Network
V. Re1 Rinz Analyzer
SOURCE
< o
GND

GND/SUB
N GND

N GND
&l 6-7. BN ESH R HEE

6.3 IRERNIEFEAL
AR S R R
Paramcya) = Paramygminal X (1 + tparam) (1)

L J7 R ¥ 2 RES31A-Q1 SHIRZE . ZREAY k2

Paramyctual = Parampominal + (Paramnominal X tparam) ()
Bt | 2572 Z B LB B S AR PREL 8] 0 22 R BR A X iR 2

Paramgyya) - Parampominal = Parampominal X tparam (3)

FEFGIR B I 25 | tparam BRIANTE AL |, Paramyga 5 Parampomina JEE M E#AL | Fltn VIV 58 Q/Q . HF
RES31A-Q1 HIRZE R ZMRAK , P tparam R 2B H UL ppm NHALRR | ERHIRZETRLL 108, Z0 tparam M
ppm 48] IE AL R HIE LT AR 5, 15K tyaiwe FRPL 108, 5 5CIEL A TH RIZRB , iS5 45 7.3.1 5

H T2 RES31A-Q1 = Z I (91 Q1 & 152 72 A1 2 5 B2 R4 ) S ARAB AR AR I 83 EAT 46 0, XM RoRiE it 17—
FOTE 773, 765 F RES31AQY L2 AR N o4 2R 2 B MO AR 2 (RE IR ) LLHET i
FES T LS , TH VAR R oRvE s FFIC 7R E M H Paramnominal kS tparam W 9.7 BB R
I & MERARTE SR |, LA M RARTE I 28l L.

FEFECE LT, BIANFER R 4 38 0 e be s 2s ip |, AR AFRCEH T40 48 1 Ao R 4% 2. fEAGIH ,
Param, 3Rk, Hd x v 1802, @l , 4@ % fiid bR iR £ 1

Gy = Gpom X (1 + tDX) (4)

JEHXS T s 2 HHE AR

G2 = Gpom X (1 + tp2) ()
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7 VRSB

7.1 ¥k

RES31A-Q1 mi Py KE & L SiCr A FHAL AL , EATHRSI M AN LRSI 70 4% o %8 F R AP A B Ring A1
Ring » ~HARAREEIY 100k Q@ o iz &0 BA WA 2t W Rgq M1 Rgp , ENTHERUR TARFKEER (Re/Ring)
HI#Hk RES31A-Q1 HbsfrthR ., XL B AHES T A2 , Ring M1 Rgq SBERALREE — 70 4%, Rine A1 Rgp
BRAL R A g . BEANESEHEPIAS GND 5] B DL i B 85 1F IR -

7.2 IRETHERE
RIN1 46] GND/SUB
Rint
RMID1 [ RIN2
Ra1 Substrate Rine
RG1[ RMID2
Ra2
GND/SUB [Iji RG2
7.3 FetEi A
7.3.1 fRH it iR 2RI EL VUL AL

RES31A-Q1 @ % A T8 3L [ 5 R AR A& BSOS BRI 2, BRAE 20 R 48 RTINS S 3T P it . 7EIX
FIEOLR |, HEE I AR LSRR T A7 AF kLB R d. T4 ¢ RES31A-Q1 [HIBH 2 X HIR |, - H kA A
AR R ] X 3, DRI AR TE B S08 B A A0 A s iR A, rEBHER IV Z 4R 2 IR . 17 7.3.1.1 Rt [
TEA R A MR R | BT KR ZEM ), AT HE 3RS 1R 22 T 4 T SR S R B RN B8 R I Y 2
W

RES31A-Q1 HIMLE fix K ME A8 ME 72525 9 500ppm , XA R0 2 k5 S2Br 0 IR s bR Gy AIARFREE R Grom
(EETER x ) Z AR AR T

Gy = Gpom X (1+th) (6)

{13 tpy < 500ppm. fltn , RES31A40-Q1 HIAFFRIE 25N Grom = 4. W& ¥ITIH tpg = 130ppm H. tpp = -
40ppm , MIAH RIS Gy F1 Gy HITHEARA

G1 = Gpom X (1+tp1) = 4 x (1+0.00013) = 4.00052 7)

Gy = Gpom X (1+tpy) = 4 x (1-0.00004) = 3.99984 (8)

RES31A-Q1 HIME e K M EASVL 78 2% 3 1000ppm |, IXEMRE 2 IERE 1 IR (Gq) M LSS 2 IR (G)) Hii
RUTE

G2 -Gq

Gnom

ty =tp2 - tp1 = 9)
FR¥EE XL, |tyl < 1000ppm. HTH0EREE IR, H ty RAHRA G KREDN— M EY , BAARBR T4
EH) RES31A-Q1 84, 7ES2Hl 220 MUK 28 s ERINE | b A T L iH LB H] . (CMRR). Bl , SR ty
( RES31A40-Q1 [{SLR{E ) k%1% 58ppm , Tl CMRR 4 97.1dB.
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7.3.1.1 X EEMERAE =
RES31A-Q1 e FHIE T PR A Ok FE A -

RIN1 = RiNnom X (1+tabsRIN1) = RiNnom X (1+triN1) X (1+tsicr) (10)
RIN2 = RiNnom X (1+tabsRIN2) = RiNnom X (1+trinz) X (1+tsicr) (11)
RG1 = Rgnom X (1+tabsrG1) = Ranom X (1+trg1) X (1+tsicr) (12)
RG2 = Rgnom X (1+tabsrG2) = Ranom X (1+trg2) X (1+tsicr) (13)

Rinnom 1 Ranom & A~ LB IR AR . S8 taps REZEDL , HTHIAM K RES31A-Q1 HIPHASML4ax 25 7% |, 8145
tabs| < 12%. U1, taps = 10% FIFRFR 100k Q@ FEFHSERR &N 110k Q o iR 22 28T K 2 A oo/ re BH AR 11
18T 20 225, BT by H BEL 2 e 88 1 o 38 i 5 222 o

i
RES31A-Q1 L MOGIEH Bt . RES31A-QT (%A LA A — AN T i o s 4700 A B s
Jo | TR SRR LI T 7 O R U A — S b

AN R 2 F T SiCr HIHE (tgicy) 8L . 45 RES31A-Q1 HIPUAS s FH 5 SCHR | I HL 3k B AR R A & [ X
W B, tsicr 3T PUAN L E AP R — AN SR U SERR B E |, 1E tsic, BRIES A1 5

LR R EoR , M LB A E B A R | tsior IRETIETH K. S8 try REHRED , HTH#ASE
RES31A-Q1 # M 5/NHFHIRI R A RAEZE (AEFEEH tsier 2 )5 ) -

Rgx _ Rgnom % (1+trgx) X (1+tsicr) _ Rgnom X (1+tRgx) _ (1+trGx) _ (14)
RINx  RiNnom X (1+tRINx) X (1+tsicr)  RiNnom X (1+tRINg) nOM " (1+tRINK) X

RiNg  _ RiNnom X (1+tRiNx) X (1+tsicr) _ RiNnom X (1+tRINx)
RINx + RGx ~ RiNpom X (1+tRINx) X (1+tsicr) + Ranom X (1+tRGx) X (1+tsicr)  RiNnom X (1+tRINx) + Rgnom X (1+trgx)

tre1~ tre2~ trint AT tring FOBISZAE IR TR HBHAO A Z |, AR S AL A & . S, XL (R 2 [A]
VLR ( ARG BETE ) F T LS < T SEBL B RRE I LR AR, TR BEAR AR R 2 10 R AL

RES31A-Q1 17 tpy BRHIE AL 1 R AT AR B 2 BRI Kelvin 3445 58 47 3 400 1 985 2 )
RZEW . BT AR tog A tpy AL HIBEHLIRZDT , Bl tog A tpp AT AR s i Al X 151X L8
X TREDNTEA M BICTCF SR 5 tox SR, BONER T#IRRIRE 24, A BAE AT RITLAC .
FERAR I PR B R T, tox BVSEBUEIEH AN L FB2%

H T E i 2 IR B S0 BR BT AT G I LEbRAE R e 0F , IAMECR B, XS AT BLgh & JrfEs 14 fl T
UEHISE € A H Y try EZ M AR R (AR KIRE ) « B , X —Hikm &AM TIRTIER . Il
RV IR S RIE AT IR SE G 00T, A UAF 1 R AL VLAE B 32 T — e b i B A% 5 v B A 5% AR (1
BirfERZE. ARKERE , HSH 118132,

7.3.2 HHEEE

RES31A-Q1 [ LLBIL A A WI6 %A 75 , 11 BAEHE RS EUEBN A . B4 AT S , LA 5% RS
HELFH , AU EC T =, W 2002 8 el BEAH B2 TR PR EL ) o 81 i BEL ) &40 61 7 R B R I AR R A AR e, Hodp
Rint MAREE Ring MAREUHAY |, Rg1 MRS Ry MAKHY. Rg WXt &g 250 ( LL Q/°C AL ) K&y
AR, RN 26500 FE R B Grom 5 5 BRI, 455 B BH AR AL 4 56 R %0 (B ppm/°C AL ) KEGHIE .

T RES31A-Q1 [ FH 2 XFRR | I H 5 B EAR /N | DR 2R 0088 A i 1 DU A f BE 88 P B — Ak it
SEPR FRMIER . BEERE AN, A EEE S S AR . B R EE IR R AR R, Hi Rg
5 Ry MEEHRAR DR IF AR R . B0 , RES31A40-Q1 1 8L 28 4 6k B R A28 12ppm/°C ( Ry 3% Rg IIEE &
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) o HMHLEMEFER | tpg 5L tpy FIHAE RN £0.2ppm/°C |, 1M ty KR E 2%04+0.05ppm/°C. A5
R TR . BUA. HERTEE A LA SR R S5 RES31A-Q1 AOF2 e i 1], A1 M 06 0E I 4k A2 70 AR 1 A
155 3 PR R R TR T R PR AT Y

7.3.3 BICIRA

FEL L 0 R R S R XIS AT P A - AR PR AR A R S A R A T R BRI T 100HzZ (45 5 1
ARG, INER (B0 1F RS ) AR E . RIS (05 RES31A-Q1 ) A LRME A AR TR B Fa P & T Z A
PRMEFS o AERT kHz B9Xaskrb Gl R DU DY, 06 P 2 A F BELI P A S N T 380 o 16 P i i A 5 F Bl
H3 IR 1 H 3

XFTi# i RES31A-Q1 Sl R348, FEMAHBHAE ( Ry A1 R ) B rFvCodily Sk B 00 e 1) #4075 46 [R) TECN Ry
|| Rg F LB AR AR 5

eN = ,/(4—1{BTR) (1 6)

Hr

en 7 LA nV/ V Hz Jy By A s 235 i
T & LLF R ST (K) SN BT IR 2655 1
kg JE B R 252 H 8, 1.381 x 10°23J/K
R=RnIIRes

filtn , %1 25°C T RES31A40-Q1 :

en = /(4kgTR) = \/4 x 1.38E~ 23 x 278K x (100kQ || 400kQ) = 35.1nV//Hz (17)
7.4 S[AETHEERE R

RES31A-Q1 8% 5 AL B H I B S EECE A o Ring A1 Rgq B ERH R BE 20 5288, R Rine A1 Rgo H
BB — AN i ds . Aid |, XA a8 A 7 o X 48 f BE AT DG AT A o Ath B BH — 5 B8 R ER Rk

AP GND IR — SRl B AP IEAR . g SO RE (5 5 Rty AL AR PE e i B A s 1iD , DASRAS foe
(RO 7= I AR . BOR AR LA 1 GND/SUB &R, (H VRS A — 7 MBI T, 1> GND 51 JIfE
WERIEL SEOERE , AT SR, —IROGEE —7 GND 511, 55— 5l Eas , B bl SR R it
1 [ A%
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8 N L

&iE

PAN B2 FHER 20 B AR T T ofies |, TI AR AR A e Rtk . TI B2 P 5 S o2 1
EEIHNE , PLURIRAEAMINR BT SeBL AR A R DI RE

8.1 MHRBE
8.1.1 UABRIZHEE

RES31A-Q1 i # T Sc BUs SRS IO S AR, T B B BRI 2 o 12 B AREINC B A B/, SN L
Wit in B ZARR R A A L 80T E PR

Rx RX
e g
V|N }
‘* O -
NV N
GND GND
& 8-1. RAHBUK2 AL E K 8-2. FIFHBCK S B
X F RADHE S E -
Giny = 75 (18)
Vout = -VIN X GIny (19)
XF T [EIAH RS
GNoniny = 1 + % (20)
Vout = VIN X GNoninv (21)

HWHEEILT , Rx=Rg H Ry =Ry, IS8 2 2] 11 [FEAE G . ZEE PR EEREN -1 % - 10, &0
PAMERE 2 A L E 53S0 8.1.6.2.

Gy = G’nom(1 + th) (22)
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8.1.1.1 BUKES Rt B B ]

ZRELL N RG], RES31A-Q1 K Eds 1 T AR E |, Mo ks 2 AT FAMARE. PN EEEA AR R ANGE
5 Vin, EHREEAARPELERE, B Voyrt = Vin* (- G1) M Vourz = Vin X (1 + Gy).

RG1 RGZ

>

N\

GND A
GND

E] 8-3. KRR 25 7~ 5] FEL

TRERT IO TRTESR , BERHSMIRERRE . A3 RERBUNES 8 HE B f N\ i B R
VouTx FIFI . BATZE ViNe Grom~ o1 X tpo FIANFME 125 1F.

R 8-1. BORERMG 2~ Bk %A% , f#F RES31A-Q1

Vour1

“()

ViN Ghnom tp1 tp2 Gy G, Vout1 Vour2
v 4 Oppm Oppm 4 4 -4V 5V
1V 4 100ppm - 10ppm 4.00040 3.99996 -4.00040 4.99996
1V 4 40ppm - 80ppm 4.00016 3.99968 -4.00016 4.99968
1V 4 - 80ppm 40ppm 3.99968 4.00016 -3.99968 5.00016
-2V 1.667 Oppm Oppm 1.66667 1.66667 3.33333 -5.33333
-2V 1.667 100ppm - 10ppm 1.66683 1.66665 3.33367 -5.33330
-2V 1.667 40ppm - 80ppm 1.66673 1.66653 3.33347 -5.33307
-2V 1.667 - 80ppm 40ppm 1.66653 1.66673 3.33307 -5.33347
8.1.2 /L%
w15 6.1 TR , RES31A-Q1 JlH FIERI NG 5 PR 2R 50 R 8% o PR BKIE & 70 N IR 221
V|N RX
Vour
Ry
GND
’ 8-4. — 4 AR HL K
Ry

GVD = Ry TRy (23)

Vout = Vin X Gyp (24)

Gypx = Gyp, o, (1 + tvpx) (25)
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WE, JHEE R Rg M Ry 31782 Ry Al Ry ARNIXEETfE |, AT45 3 L F A& R 4

__ RNy 1
GVDx = Ry + Rox — G+ 1 (26)

H1T Gupx /2 Gy IVERRAL , KX 87y i 45 UK I LR R 2R 22 typy A tpx M EIRRRH. BRBCE T typy AL
SHAENIR K S BAERAE L E I tox EIFES S |, W F s

_ - Gpom X tpx
tvpx = Gnom X tpx + Gpom +1 (27)

Bt L S R B A tpq = 130ppm [ RES31A40-Q1 , TARSE typy 124 - 104ppm. HILZF 2451k j2:
FNIE tpy IR ZEEME Re > Ranom 2% RN < Rinnome I TB 2K Gypy DN TH-FRE , BIRZETUA .

XFA5# Rg Ml Ry AL B BAEN , #f4 Ry =Ry H Ry =R, R ECH -

_ RGx _ Gy
Gvpx = Rinx t Rgx — Gx+1 (28)

A% 3% BRI R f IR IR

tDx
typx = 29
VDX ™ Gpom X tDx + Gnom + 1 (29)

TR AR B AL B A tpy = 130ppm KIAHIE RES31A40-Q1 , NIAHKH) typy %A 26ppm. IE tpy iR 2% ERE
Rg > Rgnom 2% RN < Rinnom » RIEA S KAEFF 54, TR Gypy KTAMAE , RIIRZ TR KON IEAE

8.1.2.1 4} RSB R B

ZELL IR, RES31A-Q1 KI5 Eds 1 fl 2 #HETI N0 8%, 2 Rgq A1 Rine MIARRXT A B 248 , Rivg 1 Rago
FIA7 B 2 k. ASEE ARG MEREAGES Vi, BEAARFESERE, B Vour1 =ViN X G/ (1 + Gy) H
Vour2=ViNn*x 1/(1+G2)s

RES31A-Q1

Rint Rez2

+
V\N <_> VOUT1 ] [ VOUT2

Ra1 Rin2

<L oo

& 8-5. 73 528~ FRL 2%

FRER TR RESR |, AT RIS MRENRE. RhSG—ATRRAF BB BRI —
PRI T B tpy IVAEXT S KA NI (45 R . RE 7 7ML iR 7Z Eourk WITF AT -

VouTx ~ VOUTnom
E =—
OUTx VOUTnom (30)
*® 8-2. Sy BB RBIRTEIRE |, S E#R1
Vin Grom Gvpnom VouTinom tp1 tvp1 Gvp1 Vour Eour
5V 4 1/5 Vv 60ppm - 48ppm 0.19999 0.99995 - 48ppm
5V 4 1/5 1V - 80ppm 64ppm 0.20001 1.00006 64ppm
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Product Folder Links: RES31A-Q1
English Data Sheet: SLVSIS1


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/res31a-q1?qgpn=res31a-q1
https://www.ti.com.cn/cn/lit/pdf/ZHDS125
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHDS125&partnum=RES31A-Q1
https://www.ti.com.cn/product/cn/res31a-q1?qgpn=res31a-q1
https://www.ti.com/lit/pdf/SLVSIS1

RES31A-Q1

ZHDS125 - MARCH 2026

/

TeExAS
INSTRUMENTS

www.ti.com.cn

R 8-2. pEAAFINITHHIRE , 2541 (£)

Vin Gnom Gvbnom Voutinom tp1 tvp1 Gvp1 Vouti Eouti
10V 4 1/5 2V 60ppm - 48ppm 0.19999 1.99990 - 48ppm
10V 4 15 2V - 80ppm 64ppm 0.20001 2.00013 64ppm
10V 4 1/5 2V 500ppm - 400ppm 0.19992 1.99920 - 400ppm
10V 4 115 2V - 500ppm  |400ppm 0.20008 2.00080 400ppm

*® 8-3. R RFIRHTEIRE | 434 2

Vin Gnom Gvbnom Voutznom tp2 tvp2 Gvp2 Vour2 Eourt2
5V 4 4/5 4V 75ppm 15ppm 0.80001 4.00006 15ppm
5v 4 4/5 av -130ppm | - 26ppm 0.79998 3.99990 - 26ppm
10V 4 4/5 8V 75ppm 15ppm 0.80001 8.00012 15ppm
10V 4 4/5 8V -130ppm | - 26ppm 0.79998 7.99979 - 26ppm
10V 4 4/5 8V 500ppm 100ppm 0.80008 8.00080 100ppm
10V 4 4/5 8V - 500ppm - 100ppm 0.79992 7.99920 - 100ppm

WoRBITS |, B9 AL 8 R B i 2R 2 Equtx M4 T AN A 205 B4R 1R 2 typxe TEITATEILT | typx [

T BEAR /N T tpg MR .
8.1.2.2 [ EFHBER

Wi 8.1.2 A , RES31A-Q1 77 i # HLE IR 22 typx 53 i AR 22 tpx Z ISR R DA Rk e —
I (BT Re MRy HIGLE ) -

_ RINx  _ _ - Gnom X tpx
Gypx = Ring + Rox G’VDnom(l + typx) = typx = Gnom X !Dx + Gnom + 1 (31)
_ RGx _ _ tpx
GVDx = Rivet Res = GVDom (1 + tvDx) 2 tDx = Tt 70T T (32)
INx Gx nom * {Dx nom

PRI, 73 s #1538 B Gypy FEIREE AL tpx BEIR AR EL IR R AL KHIRE R EL TCR a0 P HTHR FE AR AU A 3
3 toy AL, KPR BT AIE S AN, BLTS typy BB typy IR EIERIR T Gypx FIIAL
.

Bt , R Grom = 4 1 RES31A40-Q1 Al—/AN1E 8-4 Fis I HIRECE , 2 Ry = Rgq H. Ry = Rjngo %
tpq AN 85ppm , T IRER IR T+ 25°C 13N Sppm. IR EARALAT typq IR EHE LT -

~ Gnom X tp1 -4 x 0.000085
= Gnom X t%01m+ Crom+1 _ Zx0. 500085 + 45T = ~0-000068 = -68ppm (33)
WEZWSE | typr FHERMITEAXMT -
~ Gnom X tp1 — ___=4x0000090 _ _ 000072 = 72 34
Gnom X1 + Gpom + 14X 0.0000900 +4+1 =~/eppm (34)
TR —FMEILT | tor N Sppm 2 FE typy W - 4ppm.
RS E R, 143 Ry =Rnt H Ry =Rgq , W typq BIFIGEEITHE M -
D1 0.000085
= Crom X1 + Gnom 1 — 7% 0000085 + 471 — 0-000017 = 17ppm (35)

REZE

typq FHEMTTE AW -

Product Folder Links: RES31A-Q1

Copyright © 2026 Texas Instruments Incorporated

English Data Sheet: SLVSIS1


https://www.ti.com.cn/product/cn/res31a-q1?qgpn=res31a-q1
https://www.ti.com.cn/cn/lit/pdf/ZHDS125
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHDS125&partnum=RES31A-Q1
https://www.ti.com.cn/product/cn/res31a-q1?qgpn=res31a-q1
https://www.ti.com/lit/pdf/SLVSIS1

13 TEXAS

INSTRUMENTS RES31A-Q1
www.ti.com.cn ZHDS125 - MARCH 2026
_ D1 _ 0.000090 _ —
D1 = G X1 + Gnom ¥ 1~ 4% 0.000090 + 471 — 0-000018 = 18ppm (36)

TESE —FIEMT | tog T HIEFRS N Sppm , S8 typy T HIERALN 1ppm.
8.1.3 # U AESHUARH

RES31A-Q1 3% M T SEHLR L 2 0 TR SR o S REC 70 L A B A SRASEBUA B, AN FELBE 20 e #8 2Z TRV A L
BIVCHC AT LASR & LB ) CMRR PERE A 25 ¥4 . 18] 8-6 JEIR [ R ACHLES .

R
Vout = (Ving — VIN-) X (—G> + VREF (37)

OPA392

+ Vour
_ ADC
RES31A-Q1

VIN+
Rint % % Ra2 GND
Rs1 % % Rinz

VREF

Vin-

& 8-6. {f i RES31A-Q1 K L RZE TS

8.1.3.1 Z /TR A LB 4
FERXM ] D TR AR E S, 748 CMRR #5417 -

CMRR = 20 X 10g10(|;::—[;4|) (38)

Ap T LI Z2 0 M 3R, T Aowm WU HUBR I SEOE 2 . e AT SR

( Rg1 ) ( Rg2 )
Vour Rg1 +RiN1 Rg2 +RiN2
AD X = T =0.5x% RINZ (39)
(RGZ + RINZ)
( Rg1 ) _ ( Rg2 )
_ Vour _ \Rg1 +RN1 Rg2 + RIN2
AcM = Yoy = ( RiN2 ) (40)
Rg2 +RiN2
ES)1
Rg1 % (RiN2 + Rg2) —Rg2 * (RiN1 + Rg1) D
CMRR = 20 x lo 2x 41
gw(‘ Rg1 X (RiN2 + Rg2) + Rg2 x (RiNt + Rg1) (41)
MAEA T 7.3.1 Hgs e SOV ZERIA SR TR AR |, BRI EINE LT o R 28 VCHC B AP 3 5
Gpom +1+ tsz( 1- Gnom)
CMRR = 20 x logyo g (42)
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tr << 1, FTEAERHE BT CMRR I -

CMRR = 20 x 1og10(

G +1
) (43)

WRIEESC, S8ty AT HRIRARORE |, W T AL &M | ZIRERAET 4 x t, BIATBER] ty BHK
AT AR R BRI G DL R [FIRE |, ty B0 SR ] 3 fBL A5 Y JL R ) CMRR.

CMRR = 20 X loglo(

wnom 22 ) (44)

4N, G =4 ) RES31A40-Q1 - &R CMRR %14 74.0dB |, 4% CMRR %125 97.1dB. fHILZ T,
YSEHR FHORAD 0.1% A2 LAY G = 4 Z ok gsn | &R CMRR %) 62dB.

EEDHRBEE D |, BEBCKRA CMRR &G iz % . WL FAR | IBHEBALEE CMRR 5 HLH M4 1K)
CMRR A7 & -

1 1 1
= + 45
CMRRTQTAL = CMRRpAMP ~ CMRRRESISTORS (45)

WU 73 s o S 21 S A FELAS DU G 2 B AR 22 20 BOK #5920 CMRR. B 98 RES31A-Q1 [ £ X 7 22 i [
( 140ppm HLAU(E ) A7 By Fd /b ix S @il , (H37 A4 51 L B AT RE 2 S BUHAMNIANILES |, 2EMis2m] CMRR AU .
8.1.3.2 ZTARE M B RES T

feihpr T2 37 fE Rg1 = Rz JFH Rint = Ringe ERABURBIAIEOLT | 41 7F Fraoxd 22 70 TEOK 25 4% 32 b
HOdAT 1 I AR

_ Rg1 Rg2 T+ RIN2 Rg2
Vout = ViN+ X (RGl T RINl)( Ry )~ VIN- % (m + VREF (46)

1R Raz + Ring M1 Rgy + Ry A3 B A2 5 ULEC , 0 b ig 23 0ot B T2 167 . RES31A-Q1 (1 47 25 KA
WK ] L2 WA 1K AR 22 I IARE 5 ORI |, IRETR RN teoe-

Rg2 +RiN2

SG2 T CINZ g ¢

RG1 + RINT E2E (47)
Rg1 Rg2

Vout = ViNg X (_RINZ)(I + tg2g) - ViN- X (_RINZ + VREF (48)

Re2 / Ring FILLFIRZEH] tpy 78« Rer / Ring IR RZEE S 74 /5 27 2 [HHT Re KHADHF S HEAT IR Nk
B, ZRFETIERRN tpope

Rg2

RNz = (1 + tDZ) X Gpom (49)
R
r?\ﬁ = (1 + tDZD) X Gpom (50)

Rt |, B8 is R ECh
VouT = ViN+ X Gnom X (1 + tg2e) (1 + tp2p) - VIN- X Gpom X (1 + tp2) + VREr (51)

%Tlﬁﬁf}:ﬁ*ﬁ‘ , &ﬁJ)\EEHSA V|N+ %D VIN - g%%%%%*ﬁﬁﬁ]\%g (VCM) *ﬂ%ﬁiﬁ)\%}i (VDIFF)°

(ViN+ +VIN-)
Yoy = LN *Vin) (52)
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Vpirr = ViN+ - VIN- (53)

ﬁ%%ﬁ 51 ﬁgﬁ VCM %l] VDIFF %%?’\j

Rg1 R Rer . Raz
RIN1 +RGg1  RiN2 +Rg2 RIN1 +RG1 ~ RIN2 +Rg2
Vout = Veum X RNz + Vpjrr X Rinz (54)
2 X
RiN2 +Rg2 RiN2 +Rg2

Rg1  Rin2+Rgz  Rg ) VDIFF ( RGg1 _ RiN2 +Rg2 | Rg2 )

55
RIN2 7 RNt +Rg1 RNz 2 RIN2 7 RiN1 tRg1 * RiN2 (55)

Vout = Veum X (

VDIFF
VouT = VeM X Gnom X ((1 + tpzp) X (1 + tg2p) - (1 +tp2)) + —5— X Gpom X ((1 + tpzp) X (1 + tg2p) + (1 +tpp))

HX T Vom B Vpire I3 2 2 72 0 0 45 52 288 TR 1 771250 56 # 7 S Hek 5

av
6V?;[I{/[T' = Gpom X ((1 + tpzp) X (1 +tgzg) - (1 + tp2)) 7

oVouT — Gnom
OVDIFF 2

X ((1+tpzp) x (1 +tgzp) + (1 +tp2)) (98)

Hﬂ?l%%fg’ﬁlﬁ (1 + tD2D) F (1 + tEgE) %%/ﬁ%lﬁ ) B'JFE toop F teoE %ﬂg%gi&jfﬁ ) T BAEE 200ppm —{EW/E:ﬁ
W2 |, BRI toop % teo MIIRZETTHR/N T 0.01ppm |, B e AT DLZBE AN TE. 45582 =AW AR | A Iiks
AR RS () I E = TE , R

YERReffective tp2p\? |, (tE2E)\? |, (tD2)?
eetre = (BE2) "+ (B2E) + () (59)

TN tpop~ teoe Al tpp ISR | XSGR TIPAT PTG MR Z T, DA IR A% 33 pr i SR iR 22

e —AMi il RES31A25-Q1 7R B] , 1815 Grom = 2.5. 151X tpy = 64ppm. tgoe = 57ppm , H. tpop = 87ppm.
1 H 72 59 , THEH tERReffective N +122ppm , HF AT VCM F VDIFr T VOUT° A R f R 2 , T
S 3 BT T BIARFR I 25 T (Grom) IS 5 2 18 25 AR 2 4

aVv,
_aV%I;A‘T = Gnom X tERReffective = Gnom X £122ppm = £305ppm (60)
v G
avgllg: = —2 X (2 + tgRReffective) = Gnom + 153ppm 1)
A5 AERR oo VTR HOIL AR ( BN = D700 * 6) WS SURFIORIER . o T 2 T i

LR 1o [HELUIAP LR T FYmEE , NEEFZHERT , BEMEEEGE (BRI ) ste
5. Hlan , K CMRR FIRTTHIZRIEAR {153 78.3dB , 1fi RES31A25-Q1 ffsLbr il CMRR & 89.1dB. HIl %
SRR FZ tors tpos ty AT CMRR ] ATE WS 75 #F & T tpop M teop 1) ATE Ml &40 8% |, G — NS 501
WS AFEIMOE . MAh | RSF TR toops teog A tpg AFHIE | X T4 2 8844 | FEAERR AR 1
( B0 tpop A1 teop EA AN ) , X2 SEMER LR 2R T EFRE,

8.1.4 H A RFEHK#E

RES31A-Q1 A LA 5 XUEIEIZ FBCR AR SR, TSI — 73 SZ AR BOR S (INA). 5108 F 2 il 43 Sz 2 i BE
HISRAASEIUARLE |, A L BH 73 s 5% 2 18] A LE A5 UL BC AT BAR e FELBR ) CMIRR ERE |, e 287 A4 JE 47 ) A it 2 AL g
AR . AT B R A PO B R, eI A A AR, B AEHT INA T A2 22 70 TBOK 2% -

a2 INA BRI E N ZE N ZE S g, ] 8-7 . BRI R |, BAEFRER | WAL
FE TR (T EEE A RES31A-Q1 M5 —MNMaHSOK AR lIE ) , PR 2270t e s ey B v s (491
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w, WREh G ADC B ) o IXANEIANEE BT DA VA A B S0 L FESRAEAANE 25, T A SO A WL =80k
22 INA ZEfy,

Rg
Vout+ — Vour— = (Ving — ViIN-) X ( 1+ m) (62)

Vin-

OPA392

Vine 4{‘ + Vour+

OPA392 ADC

Vour-

RES31A-Q1

RGZ % RIN1

K 8-7. ff ] RES31A-Q1 ESN ZE0 5 HACGRBREE

BAEILKE , 7T 23 INA SEEUR Z 0N B B g i 8-8 Fran . X Fh ¥+ vl LR 4 e i A FH
Pu, RV s, o A AN BOR AR I IE B rT At s o O R e A R BH T IR K B, an SR HELE
2o FEWATArSL INA B EAT407%5 R v B el i vh BT FH O 2 ) i HE PR R i N S A ] PR 1)

Vout = (Ving — VIN-) X ( I+ g ) + VREF (63)
Vine
OPA392
Vine + Vour
ADC

OPA392
GND

RES31A-Q1

Rint % % Re2
Ra1 % % Rinz
Vrer

Kl 8-8. i RES31A-Q1 KIZ 0 HIA  Hi¥if H SCRBURSS

8.1.5 £ZE 4K

RES31A-Q1 W T & B4 ZE 0O (W THP210 ) s . 58 Sl 20 57 2 s BE A RALSE B B, 54N H L
43 35 2[R LR DT BC 2 Sy HiL BT SR B e A 38 2 DL E AT CMIRR Mg

Kl 8-9 /R T —/MIRBh % 4 ADC 4 2 /0 UK S @ JE B B R oR |, o H T RES31A-Q1 Sk B BUR I 2
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Rg
an+—an—=Wm+—VmJX(mﬁ) (64)
THP210
Vour-
P
ADC
-+
VOUT+
V|N+
RES31A-Q1
Ra2 % % Rint

Rinz % % Re1
Vin. ————]

& 8-9. | RES31A-Q1 M &ZE /TS % B

8.1.6 FEE I H B

RES31A-Q1 HIPIANTLAC /> [T 38 5 A B ASZAE ] | A 9P AL R4 I . EEBE%%TT?(%#%E’JEI‘?L&{E%
R, AR L, PIANIETE ) R B A A B RE , DASEIUE 2 AR R O A 2“2 o BRI AR BUBCR
o SR AR AR XA AL I A2, (H “ART M%%ﬁﬁlj(%%%E%JéE@%B’Jf“ﬁH&AM LRI R

8.1.6.1 BLIEIE FL 7 A%

Wi+ 8.1.2 FATIA , RES31A-Q1 B H HEMNG 5 - P ds sl o 528 . 8% , Rg M1 Ry fEZH B F 437 78 24
Rx M1 Ry ( RZIME ) , 35 RES31A-Q1 HIPA 73 IE 25 HEF s JEIE . W B 75 B AR vp {8, 7T CALE R Fl
%Hﬁ%ﬂ%ﬁa&éﬂAﬂﬁéﬂAﬁ/\ RES31A-Q1 {1104 s BER SEHLAT 7 (10 R0 25, (H 8438 0 $ s b b2 A N b

Fl—A. FREZR TR RES31A-Q1 ERK—HE 5] |, HReE T SEMERMIEHRR . A Gyp KIME
BRENF A ONETF R, #PRAEAMER Gyp 151/ Gypo

7 8-4. —i RES31A-Q1 HHHEFI KA BfL3 R Gyp ~ ', % Ry

Rx Re Re1 Re1 Re1 Rin Rin1 Rin1 RiN1
Ry Rin RNt +Rinz | Rint + Re2 Rint ;GRZINZ ¥ Rg Rg1 * Rinz Rg1 * Re Ra1 ;I:ZGZ *
GRra1 HRHEERE Gyp 1
1 2 1.5 15 1.3333 2 1.5 1.5 1.3333
1.5 2.5 1.75 1.6 1.4286 1.6667 1.4 1.3333 1.25
1.6667 2.6667 1.8333 1.625 1.4545 1.6 1.375 1.3 1.2308
2 3 2 1.6667 1.5 1.5 1.3333 1.25 1.2
2.5 3.5 2.25 1.7143 1.5556 14 1.2857 1.2 1.1667
3 4 2.5 1.75 1.6 1.3333 1.25 1.1667 1.1429
4 5 3 1.8 1.6667 1.25 1.2 1.125 1.1111
5 6 3.5 1.8333 1.7143 1.2 1.1667 1.1 1.0909
9 10 55 1.9 1.8182 1.1 1.1 1.0556 1.0526
10 11 6 1.9091 1.8333 1.1 1.0909 1.05 1.0476
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% 8-5. —1& RES31A-Q1 B FHHFIHA M IEHEE Gyp 1, 1% Ry

Rx RN Rin1+Rinz | Rint t+ Re2 Rint ;GRlez * Rg Re1+ Rin2 Rg1 *+ Re2 Ret ;"I;Gz *
Ry Re Re1 Re1 Re1 Rin Rint Rint Rin1
Gra HEAEBBH Gyp 1

1 2 3 3 4 2 3 3 4

1.5 1.6667 2.3333 2.6667 3.3333 2.5 3.5 4 5

1.6667 1.6 2.2 2.6 3.2 2.6667 3.6667 4.3333 5.3333

2 15 2 25 3 3 4 5 6

2.5 14 1.8 2.4 2.8 3.5 45 6 7

3 1.3333 1.6667 2.3333 2.6667 4 5 7 8

4 1.25 1.5 2.25 25 5 6 9 10

5 1.2 14 2.2 2.4 6 7 11 12

9 1.1111 1.2222 2.1111 2.2222 10 11 19 20

10 1.1 1.2 21 2.2 11 12 21 22

g ) %Fg*/l\ﬂﬂ Rx = RIN1 + R|N2 + RG2 L& RY = RG1 Wﬁlﬁﬁﬁj\g%&c Xﬁﬂ:ﬁtifﬂﬁgﬁ ) 1E Gnom =1.5 Hﬂ%f}ﬂ
RES31A15-Q1 #& -l $2 4t R ML 3 B % vp = Ry / (R + Ry) = 150k Q / (100k Q@ + 100k Q@ + 150k Q@ + 150k Q)
=150k Q / 500k Q =0.3 , {73 Gyp

Vin

Rx

Vour

Ry

GND

& 8-10. 1/3.3333 /35 4% , AR

8.1.6.2 BIEIEBO A 28

RES31A-Q1 3l H T SEBUBOR S A9 St 48 S v B i g I o, 0y 8.1.1 P ik W, fEiZHET , Rg AN
Rin 72 HAE R A1 Ry ( RZIRHR ), 77 ds 1 A0 2 5D AN MALEE . H2 , MR E Gy B Guoniny FITE
WA , WP B RES31A-Q1 (¥ PUAN i B LA & R BRI R IBCAH 4 1 77 U2 Al R T il SR 1 R (EARAN i i
Kz . TREOR T ARER RES31A-Q1 LM — LA | TR S SR MERM RN Gy 2%, ZitH
BATT R Groninv » R RAELTE Giny FITEEEHEIN 1.

% 8-6. —ik RES31A-Q1 HHHFI A BULEE S G,y , THE Ry

-1=3.3333. ik , Voutr = Vin X Gyp = Vv / 3.3333.

& 8-11. 1/3.3333 7> 4% , £/ RES31A15-Q1 LI

Rx Rin Rin Rinv Rin Rg Re1 Re1 Re1
Ry Re Rg1 + Rinz Rg1 + Re2 RG1|;|:262 * Rin Rn1+Rinz | Rint + Re2 R'mF:I NRZGZ *
GRra1 A BIEERE Gy
1 1 0.5 0.5 0.3333 1 0.5 0.5 0.3333
1.5 0.6667 0.4 0.3333 0.25 1.5 0.75 0.6 0.4286
1.6667 0.6 0.375 0.3 0.2308 1.6667 0.8333 0.625 0.4545
2 0.5 0.3333 0.25 0.2 2 1 0.6667 0.5
2.5 0.4 0.2857 0.2 0.1667 2.5 1.25 0.7143 0.5556
3 0.3333 0.25 0.1667 0.1429 3 1.5 0.75 0.6
4 0.25 0.2 0.125 0.1111 4 2 0.8 0.6667
5 0.2 0.1667 0.1 0.0909 5 2.5 0.8333 0.7143
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% 8-6. —1t RES31A-Q1 HHHFINE BB EE Giny . HE Ry (4)

Rx Rin Rin Rin Rint Rg Rg1 Rg1 Rg1
Ry Re Rg1 + Rinz Re1 * Rg2 RG1;|:262 * Rin Rin1+Rinz | Rint+ Re2 R'm;l NRZGZ *
GR31 FRUAEERE Gy
9 0.1111 0.1 0.0556 0.0526 9 4.5 0.9 0.8182
10 0.1 0.0909 0.05 0.0476 10 5 0.9091 0.8333
#* 8-7. —i RES31A-Q1 HHHES MG BULIE RS Giny . % Rx
Rx Re Rg1+Rin2 | Ra1+Reg2 RG1|;|:262 * Rin Rint #*Rinz | Rint + Re2 R'ml;l NRZGZ *
Ry RN Rin1 Rin1 Rin1 Rg Rg1 Rg1 Rg1
GRa1 BRAEBRI Gy
1 1 2 2 3 1 2 2 3
1.5 1.5 2.5 3 4 0.6667 1.3333 1.6667 2.3333
1.6667 1.6667 2.6667 3.3333 4.3333 0.6 1.2 1.6 2.2
2 2 3 4 5 0.5 1 15 2
25 25 3.5 5 6 0.4 0.8 14 1.8
3 3 4 6 7 0.3333 0.6667 1.3333 1.6667
4 4 5 8 9 0.25 0.5 1.25 1.5
5 5 6 10 1" 0.2 0.4 1.2 1.4
9 9 10 18 19 0.11M11 0.2222 1.1 1.2222
10 10 1" 20 21 0.1 0.2 1.1 1.2

filtn , & —NH Rx = Ret + Rez H Ry = Ring MR RARTBOR & Lt o XT38, A Gpom = 10 11
RES31A00-Q1 #afF AT #2442 AL % Giny = Rx /Ry = (1IMQ + 1M Q) / 100k Q =2MQ / 100k Q = 20.
I, Vour= - ViN* Giny = Vin X — 20,

VOUT VOUT
N N
GND GND
& 8-12. Vour = - 20 x Viy , BREE K 8-13. Voyr = - 20 x V) , KA RES31A00-Q1 L3

8.1.6.3 ALH MBI PRI

Kl 8-7 1 5] 8-8 H IR A HE AR BOR A LR K RES31A-Q1 MM Ry HLBE A T8CE 72 P AN BOR 23 (1 AR SN
SIZ 8. A, FIXLE B R IR, B DOEREM A Ry A T — AR o5 — /S A B2, DASEILsES™
ZHH R G 7

Ty RS JE AT INA L Fh AN BOR SR 0 S Bt A2 A AR A Jo8 . X RES31A-Q1, IXFHECE [
SEBLT 2 ¢ 8 A 20 48 T AR IR R IR BT B RO — ANTBOR & SE DA R R 38 S B3t L B o s P I BT 18
1 INA J73ES , IRBAE S Vom AT P ik, W5 NG b — IR RN, RS SRR EN g
PR . SR A, W DL ORIR BE M O LB A Bl E L, (EARH R S A L AN LS (6 T B A
RSN RIS ) o BEIRFESAL e . AE PEANRZE DTS B %, (EATHTR INA 5982 1A oL
TR I,

Copyright © 2026 Texas Instruments Incorporated R R 15 33

Product Folder Links: RES31A-Q1
English Data Sheet: SLVSIS1


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/res31a-q1?qgpn=res31a-q1
https://www.ti.com.cn/cn/lit/pdf/ZHDS125
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHDS125&partnum=RES31A-Q1
https://www.ti.com.cn/product/cn/res31a-q1?qgpn=res31a-q1
https://www.ti.com/lit/pdf/SLVSIS1

13 TEXAS

RES31A-Q1 INSTRUMENTS
ZHDS125 - MARCH 2026 www.ti.com.cn
8.2 LA A

8.2.1 SEPHEEHI AR

RES31A-Q1 "] I FAEQCRBORES (INA) Y BT A S SE DU AR s o« X FPIC B w] DAY e n (B 5, R
FLE SRR BB 3 H 85 R K 2270 i I PR

K 8-14 Jor 1 A I FEER ) — Aol AEIZ g, A I B P = 2 T — AN 2 R Venun AL
B Vome Vrer H T REIAILEHE Viipr AT Vivipg F40 24 INA $8 58 Hit N JEREE B N I P JBOR 28 %
Vour #& Vsnunt FIZEHREL , 4 SCEAER LR 45 R MOT

Vout = VsHuNT X (IWRI::I—EREQUIV) (65)
Vour Al INA 2t —038hn , s KBREERIF N ADC A 80 #8% . 1ESZERY , Requiv PIIE ; (H2Z | W
R Requiv = RsHunt » WHZ HEL K 1T Vom 58 INA SBEPUEI N 2 [ AR FRBEPT , MIT$E s CMRR Mg, ik
P Nw B IR g A g2 << lsTamict A1 lstamic2 B INA , 41 INA333 8§ INA823. & EA W m 4y E s £ B AL fH.
) RES31A-Q1 #+ft , {15 Istatict A1 IsTaTic2 << lLoAD-

VsHunt

lLoap + Istatict + Istatica ILoap + IstaTic2 lLoap

1l

|

|

|

|

|

! R

| SHUNT
&

- — —

Vsus lLoap
GND Rez GND

Vmipz
v v RINZ
IsTarict IsTatic2
Vrer
GND

& 8-14. RES31A-Q1 It # i ik

FORAF T FIRRARE AFEA BLE ViviprtaraeT » W IZ T T TR ICE VRer :

Rg+ RN+ REQUIV) (RG + RN + REQUIV )
Vv =V X|——F—— | - Ve X | —————— — 66
REF = VMID1TARGET ( RG + REQUIV RG + REQUIV (66)
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8.2.1.1 #itER
THE RN, AN, BB 3.3V BUKEEA ADC |, MER B 50V B N IR 2 o

¥ BB in
A Veus 50V
ILoap 25A (I K1E )
RsHunt 10mQ
ADC it ( B 4% Vour ) 3.3V
TIHER VRer FHIE 3.3V, -33V. 0V

8.2.1.2 F4EIT R

WitSH 5 LR AR —EHREEAFR A G, EFEARGHHIAH Veer HUIER |, VRer =-3.3V H G =10 &3
St Vupr N 1.54V , 524 4T 3.3V BLBIELBORES (W1 OPA392 ) M4 A\ LB [l 1y o >R FH X B 1Y
RES31A00-Q1 I , 7€ l.oap = 25A F , Igtatict 1 IsTatice HIARFRIE A 48.45uA FiI 48.23uA M EEE I | INA 2%
Vos 1 Ig (3R 22 DTk 2 AT

X INA 25, T DA AR R TIACGERORES (1A). B0, AT LARI/Mi ) RES31A-Q1 B RES21A-Q1 #3414 PA Je— A~
BRZ IS F OSSR LI S5k . EARGIF |, IA gl OPA4392 ¥ M@ iE A1 RES21A00-Q1 ( Rina~ Raas

Rina 1 Rgg ) M. Z gt 5 — A 22 0 UK 88 gt AT e, &R = AN OR 48 188 A1 — 4> RES21A00-Q1
( Rins~ Rass Ring M1 Rgg ) FE. HESPRS 20825 11 -1 SRDMNE UK B 25 11, 3 Veyunt HIA AL
AR R FIE , R E S EH R EL N 0.25V , BURAR BN 1.67V 1 1.42V. TR A& ZE TR
Wi G=10 5 , IEBEE TR, 740 Vour M KEFFKE N 2.5V, i 3.3V ADC Hi%. MRFE
OPA4392 [ ZE VU@ IE /] sk iz 55 , JFH 2% H ADC K34 .

VSHUNT
| |
| |
lLoap *+ Istatict * lIstamic2 | lLoap *+ IstaTic2 | lLoap
> ! >
|
| Rshunt :
Py
VBUS ILOAD
GND
GND ; Rez Res
Vmioz OPA392 R
* INg OPA392
Rina VWV OPA392
% Rinz ~ R
IsTaict IsTatica A — Vour
2 Res
Rins —\/\/\—¢
R\NS
OPA392
RGS
GND
= 3 Y
] 8-15. T/l L IR 2 L AR B L B
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8.2.1.3 P Hi%k
RSHUNT 10m
'CHM 50 % S J, ILOAD 25 vCC }Q\
ve Te | — er
1 2] w L RIN3 10k ’ZI/” = -
- - \EE =] U3 DPAX392 +—( VOU
3 100k ) U4 OPAX382
s o /REFADC T
L L VD1 RG4 100k RING 10k
VMID2
= 2 Riva 10k | VEE
% é Sl 6o WREF VREFADC
7o = L + * +
— vee VSIS v52-3 VE3 0
VEE |—
7 8-16. TINA-TI H ) B B A7)
0.0485 1.55
0.04845 . 1.545
2
< )
£ 00484 g 154
§ s
8 0.04835 .§- 1.535
] o
2 0.0483 s 5
a g -
2
0.04825 [a) 1525
— lstaTiC2 : Vininz
— lstaATICH v
0.0482 152 MID1
0 2.5 5 75 10 125 15 175 20 225 25 :
Shunt Current (A) 0 28 5 75 10 éiﬁentﬁ) 175 20 225 25
8-17. 1 N
3] static FITEER & 8-18. Vyip KM E 4R
2.5
— Vour|
2.25 ouT
2
g 1.75
S 15
s
g 1.25
5_ 1
=)
O 0.75
0.5
0.25
0
0 2.5 5 75 10 125 15 175 20 225 25
Shunt Current (A)
&l 8-19. Vour I E&ER
36 FEX IR 7 Copyright © 2026 Texas Instruments Incorporated
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8.3 HLYFAH AN

HF52 RES31A-Q1 (1) CMOS L ZHAUEFRE , YerE 1 25 a4 H BH 75 s 2% 10 55 R AR L 1 A 22 73 H s 0 1
65 R X R ABE (H RS T 21, 57 T R3S sl im B 2610 T 28 R e (8 o

ISR A R T 2B de K Rp R 70 IR A FEUR AU A | 15 5 B AN DR LR e o J8E S T BB IR A1 R BR VAT FE
BH, BRI S EU R SRA P, JFH0HE T RES31A-Q1 T £ LRl & A AR5 . fRY RES31A-Q1 4 K748
e 5 3 BN DU R T P B 0 B3 9 S ) B W) 559 AR 5 2 IR AR IR, AT BH AT R IS AR L, TR
PP E O C SR R IF/ TS S W ik 2 i v e VA TR S i /NP A o 2 Ao =

8.4 1ijF
8.4.1 /G5 H

N T SIS R EIZATYERE |, NAEF] R R ENR FLER AR (PCB) Al Rl , B4

o BRI ]REE S FYR B S ORAT RN T 2, WD AR S . IR IX SR AR R R S, URGE
2k 54 M i 2R 1R ELAHAS P AT AT

o AN N BRI AR R .

o RUTRe4mf NELINKE ., UNe N EL S BB IR BURHIER . X250 Hltg |, MR AT REVLECHI N 5] 28

FIHKE

PR = BHPUA N AT 5370 25 1 e 75 5] 28

TR 28 45 FEL YR HA R 3R 47 78 20 D8

TE2H%: PCB M2 e Xt it A7iE s |, PRSI e Rt .

ATA s 2 4 R H B AT 1T B DRV B N SR 2 b it IR e ARk . FEBATATRATT PCB /K& T2 2 5 , % PCB

HAFHET, CLRBRTE SRS A S E TP RS ERZ2HEIERT | iBJETE 85°C MMIIRMEE 30 4P ap

.

o UK P~ GND/SUB 5| Bl i) — A& R e~ Fii , 7 biE i 28R R s R Bl % 4% . i — A
GND/SUB 3| &=
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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 ©)
@ )
RES31A00QDDFRQ1 Active Production SOT-23-THIN (DDF) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 R300Q
RES31A10QDDFRQ1 Active Production SOT-23-THIN (DDF) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 R310Q
RES31A20QDDFRQ1 Active Production SOT-23-THIN (DDF) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 R320Q
RES31A25QDDFRQ1 Active Production SOT-23-THIN (DDF) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 R325Q
RES31A30QDDFRQ1 Active Production SOT-23-THIN (DDF) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 R330Q
RES31A40QDDFRQ1 Active Production SOT-23-THIN (DDF) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 R340Q
RES31A50QDDFRQ1 Active Production SOT-23-THIN (DDF) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 R350Q

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

@ Mmaterial 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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OTHER QUALIFIED VERSIONS OF RES31A-Q1:

o Catalog : RES31A

NOTE: Qualified Version Definitions:

o Catalog - TI's standard catalog product
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
A |<— KO 4 P1—p|
IR T
& © o|( Bo W
el |
L & Diameter ' '
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
Nt I )
A-—q-—4 t-—T--1
Q3 1 Q4 Q3 | User Direction of Feed
% A |
T T
=
Pocket Quadrants
*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)
RES31A00QDDFRQ1 [SOT-23- DDF 8 3000 180.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
THIN
RES31A10QDDFRQ1 [SOT-23- DDF 8 3000 180.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
THIN
RES31A20QDDFRQ1 [SOT-23- DDF 8 3000 180.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
THIN
RES31A25QDDFRQ1 [SOT-23- DDF 8 3000 180.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
THIN
RES31A30QDDFRQ1 [SOT-23- DDF 8 3000 180.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
THIN
RES31A40QDDFRQ1 [SOT-23- DDF 8 3000 180.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
THIN
RES31A50QDDFRQ1 [SOT-23- DDF 8 3000 180.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
THIN
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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)

RES31A00QDDFRQ1 SOT-23-THIN DDF 8 3000 210.0 185.0 35.0
RES31A10QDDFRQ1 SOT-23-THIN DDF 8 3000 210.0 185.0 35.0
RES31A20QDDFRQ1 SOT-23-THIN DDF 8 3000 210.0 185.0 35.0
RES31A25QDDFRQ1 SOT-23-THIN DDF 8 3000 210.0 185.0 35.0
RES31A30QDDFRQ1 SOT-23-THIN DDF 8 3000 210.0 185.0 35.0
RES31A40QDDFRQ1 SOT-23-THIN DDF 8 3000 210.0 185.0 35.0
RES31A50QDDFRQ1 SOT-23-THIN DDF 8 3000 210.0 185.0 35.0

Pack Materials-Page 2



J’f PACKAGE OUTLINE
‘)J_)

DDFOOO08A SOT-23-THIN - 1.1 mm max height
PLASTIC SMALL OUTLINE
2.95 SEATING PLANE
265 1YP T
PIN 1 ID o.1lc -
PN T (D ]oa[c]
— | | .
ox[065] |
(- I i
T
o ] = i
2.85 2X
NOTE 3 1.95 ‘% ‘
L | |
|
4 - — - — L 4x 0°-15° ‘; ‘
5 gy 0-38 L L | J
0.22 -
5] J 165 (% |0a@ [c[A]B] |
MAX
)\ ~—ax 415
. ~
/ =
/ [
0.20
i [ \‘ [ \[ 0.08 TYP
| L /
\ : \f
S /\\
— SEE DETAIL A
GAGE PLANE
0°-8
DETAIL A
TYPICAL
4222047/E  07/2024
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. 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.
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EXAMPLE BOARD LAYOUT
DDFOOO08A SOT-23-THIN - 1.1 mm max height

PLASTIC SMALL OUTLINE

8X (1.05) ﬁ SYMM
¢

| 6
N I
8X (0.45) —
SYMM
— _ - a
ey 1 (]
6X (0.65) | ‘
o N
| |
(R0.05) ‘ ‘
TYP | (2.6) |
LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:15X
SOLDER MASK
SOLDER MASK METAL UNDER
OPENING \ METAL SOLDER MASK ~ \ fOPEN'NG
”””” \
| |
0.05 MAX AL ERPOSED 0.05 MIN JL EXPOSED
ALL AROUND ALL AROUND METAL
NON SOLDER MASK SOLDER MASK

DEFINED DEFINED

SOLDER MASK DETAILS

4222047/E 07/2024

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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DDFOO08A

EXAMPLE STENCIL DESIGN
SOT-23-THIN - 1.1 mm max height

PLASTIC SMALL OUTLINE

8X (1.05) —1

8X (0.45) —

—-
6X (0.65)

sy

(2.6)

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE:15X

4222047/E 07/2024

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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