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5.5 ETHEN
Ta = 25°C (4T ZR D72V RD)

RIA—F T AR BOME  fREE BOME| B
RS
Rinnom NFRATIHEHT 100 kQ
RES31A10 100
RES31A15() 150
RES31A16(") 166.67
RES31A20 200
RES31A25 250
Ranom T A ARST RES31AT0 300 kQ
RES31A40 400
RES31A50 500
RES31A90(") 900
RES31A00 1000
RES31A10 1
RES31A15(") 15
RES31A16(") 1.667
RES31A20 2
N RES31A25 2.5
Grom AFEE (Ree! Ring) Es31A%0 3 VIV
RES31A40 4
RES31A50 5
RES31A90(") 9
RES31A00 10
RES31A10 -500 +43 500
RES31A15(") -500 500
RES31A16(") -500 500
RES31A20 -500 +48 500
to1 Sy JEE 1 DEFEOTFRHRZER G (Rg1/Rint) / Gnom — 1 RESTIAZ o i 0 ppm
RES31A30 -500 +100 500
RES31A40 -500 55 500
RES31A50 -500 +112 500
RES31A90(") -500 500
RES31A00 -500 +142 500
RES31A10 -500 77 500
RES31A15(") -500 500
RES31A16(") -500 500
RES31A20 -500 75 500
0, Py~ (Rea ! Rus)/ G — 1 RES31A25 -500 +64 500 opm
RES31A30 -500 +98 500
RES31A40 -500 +40 500
RES31A50 -500 +121 500
RES31A90(") -500 500
RES31A00 -500 +105 500
RES31A10 -1000 +68 1000
RES31A15(") -1000 1000
RES31A16(1) -1000 1000
RES31A20 -1000 +69 1000
N SR 1 & 2 ey BRI o= o RES31A25 -1000 +124 1000 opm
RES31A30 -1000 74 1000
RES31A40 -1000 +58 1000
RES31A50 -1000 +157 1000
RES31A90(" -1000 1000
RES31A00 -1000 +99 1000
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Ta = 25°C (FFICERB D7 D)

IRGRA—5 T AN HR/IME R BoKfE BAf7
tabs Mot FFARAGE (A 120)®) @) (Re/Rynom) — 1) -12 *2 12 %
R I I MAX (tapsriN1+ tabsrG1+ tabsRiN2: tabsra2) = MIN (tapsriNt~ tabsra 1~ +140 ppm
tabsRIN2- tabsRG2)
BHRYZH
Ta =-40°C ~ +125°C 12
Ta=—-40°C ~ -5°C 28
TCRabs HEHLOMEHR RS (EHid720)6) (DR / Rysec)) / AT Ta=-5°C ~ +65°C 15 ppm/°C
Ta=65°C ~ 105°C 3.2
Ta =105°C ~ 125°C 75
Ao/ ATa,
Tas 400 ~ +105°C RES31A00 2 0.5 2
RES31A10, RES31A15("),
. » . RES31A16(1), RES31A20
TCR Sy TESROHRGOREE R L (408582 L)©) N : /°C
ratio Sy B D BRBUIR AR S (Gr)E#RZ ) Aoy / AT, RES31A25. RES31A30. 2 +0.2 2 ppm
Ta=—-40C ~ +125°C RES31A40, RES31A50,
RES31A90(")
RES31A00 5 1.5 2
Aty / ATa,
RES31A00 +0.05
Ta=—-40C ~ +105°C
RES31A10, RES31A15(1),
" . RES31A16(1), RES31A20
TCR, IR AR S D —F(©) N : m/°C
M PRI A5 Atyy/ AT, RES31A25, RES31A30, 0.05 PP
Tp=-40C ~ +125°C RES31A40, RES31A50,
RES31A90("
RES31A00 -0.25
RES31A10, RES31A15(1),
RES31A16("), RES31A20,
P 2 1\@) 6) ARy / AVpy. RES31A25, RES31A30, 1.1
VCRabs HEHLOM R AR %L (HEhT7-0) Vs = ~Veeemax ~ VRecuax RES31A40. RES31A50. v
RES31A90(")
RES31A00 +56
VCRiatio SYEHIROBIEARE (A7 L)6) Dtpy / AVpy. Vpx = —VRecuax ~ VRECMAX 0.2 ppm/V
VCRy PRI AR D — 50 (Atpz — Atp1) / AVpy. Vpx = —VRecmax ~ VRECMAX £0.15 ppm/V
EEDO=yF S
SYFEZRM O Rg DR —3, #ukHi®) (Re2 = Ra1) / Ranom 60 ppm
(Re1/Re2) = 1. (Re2/Ra1) =1 +60
SSFERMIO Rg O —3. Lo AN 2G) ((Rg1/ Rinz) / Grom) = 1. BL T ((Re2 / Rin1) / Gnom) = 1 +87 ppm
(Re1/ (R * RiN2)) / (Grom/(Gnom*1)) — 1. 459
BEU (Re2/ (Ra1 + Rint)) / (Grom/(Grom*1)) = 1
SYEZRED Ry DA —E, #sxtiE®) (Rin2 = Rin1) / RiNnom +91 ppm
(Rint / Ring) = 1. BED (Rinz / Ring) = 1 +91
RSO Ry OF— 5. Ly AAhyr@ | Rt/ Rea) X (Grom) — 1. S5EU (Riva / Ra1) * (Gnom) - 1 87 ppm
(Rint / (Re2 + RiN2)) % (Gnom*1) — 1. +83
BEU (RiN2/ (Rg1 * RiNt)) * (Grom*1) =1
SERBOTUR YV— T ROR—F, HakHE
JEs BRI (R + Rina) = (Ret * Rivi) / (Rinom * Ronom) 157 ppm
SEARBOTUR Y — U ROR—F LA
N ((Re2 + Rinz) / (Ra1 *+ Rint) — 1 157 ppm
AE—=F R
RINX 7>% GND/SUB 1.95
Cin 446 RGx 75> GND/SUB 1.45 pF
RMIDx 5 GND/SUB 3.17
) f = 10kHz 63
saAb—2 (RMID1 75 RMID2)(®) #7 A —h% GND (23147 % dB
f= 1MHz -42
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Ta = 25°C (FFICERB D7 D)

IRGRA—5 T ANRAF: HR/IME e BoKfE BAf7
RES31A10 570
1 1
Eggglﬁ;gt ), RES31A16(1), 425
-3dB #1iH©) 7 AR — GND [z 7 2(7) | RES31A25, RES31A30 415 kHz
RES31A40 365
RES31A50 345
RES31A90("), RES31A00 280
RES31A10 66.0 86.3
RES31A15(1) 68.0
RES31A16() 68.5
RES31A20 69.5 88.8
RES31A25 70.9 89.1
CMRR [RGB hr 2 ® 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) 7TVvE=a—fRDH,

(2) RG1 / R|N1 iflli RGZ / R|N2 @(L&f”]‘ttbzﬂﬁéfﬁ'f%\o

(3) FEAEHITER PR TT, RSNV TWDREMIL, BAZEMAT O HIIZIBWT 1 EEHERZE (+10) ELTHRWET,

(4) RG’I / R|N1 if:li RGZ / RIN2 @@%’]‘T&H&msg'f%o

(5) ZOOfEREIE, ZOXOFHEFERE EH 75 (100% ZHNI72E) TRLIZBD T,

(6) AR L TR ESHCOVET,

(7)  FOEWERERS LR EGIE, e T e —T 1 oM H—R Ny 7y CERERENT 52T, FkiEZ DT EEE AT ENT
TET,

(8)  ZOMHARMEIL, BARHY AT LT W ZEB T T CEEL TG A DR LD CMRR THY, [AFEE—RIRZEDME— DO ZLR 23 HT
Iy N =0 THLGE DT, FIR D~ T2 TN T S EH L 7EER) 7> 7 a5 D CMRR DR kT 7V r—vay ) — el
BTZEN, BN T2 BB FNTOER Ao BRI A NAMERSN T 5 AT, USRS U TEBLET,
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5.6 K=
Ta = 25°C (FrIZELIR D72 [RD)
15% 16%
.
tp2
12%
12%
2 o 3
g 8 8%
L L
>
g o% g
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 PLRARARGE n=94
5-1. tpy DR 5-2. tpy DS
20% 25%
16% — — 20%
< 12% —] & 15%
%] ] %]
g 8
3 g 3 109
a 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
tm (PPm) tm (PPmM)
RES31A10-Q1 ATE n=6519 RES31A10-Q1 JEBRARRE n=94
5-3. ty D57 5-4. ty DA
15% 18%
12% 15% —
] ] _12% | g ==
g % L S -
g 8 o%
3 g 3
a 6% o
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 YERERREE n=94
5-5. WHRAER /N3 5-6. XM NER /3T
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5.6 FARIVIFMY: (Frx)
Ta = 25°C (FFIZEEIR DR RD)
18% 20%
15% 1 L 16%
_12% . B
S | ] 8 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 JEORIRRE n=94
5-7. AMAIESBREL O 5-8. A SRELLE D2
16% 20%
_E _E
14% tp2 to2
16%
12%
g 10% g 12%
§ %
3 3 g
8 6w 2 8%
4%
4%
2%
0 0
-500 -400 -300 -200 -100 O 100 200 300 400 250 -200 -150 -100 -50 0 50 100 150 200 250
tox (ppm) tox (ppm)
RES31A00-Q1 ATE n =439 RES31A00-Q1 PRBRARGE n=92
5-9. tpy DT 5-10. tp, DA
20% 18%
16% 15% ]
] — 2% —
X 12% [ | S —
g 8 9%
2 s 2 ]
() a
e 6%
) ) —H_
0 0
40 0 40 80 120 160 200 240 80 60 40 -20 0 20 40 60 80
tm (ppm) tm (PPmM)
RES31A00-Q1 ATE n =439 RES31A00-Q1 LBRMRGE n=92

5-11. ty DR

5-12. ty D

10
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INSTRUMENTS RES31A-Q1
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5.6 fARAIEHE (Fex)
Ta = 25°C (FrIZELIR DR RD)
20% 20%
16% | 16%
S 12% < 12%
» 1 »
Q Q
Q Q
3 go 3 go
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 JEORIRRE n =92
5-13. WHAER/N S 5-14. WHAER/N 5
35% 20%
30%
16% —
25% —
£ 20% ] S 12% |
[} n
Q Q
2 .Q
> 0, >
g 15% & 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 PRBRARGE n =292
5-15. HESKREL O 5-16. HBESMRELLOSH
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RES31A-Q1 INSTRUMENTS
JADS123 — MARCH 2026 www.ti.com/ja-jp
5.6 (R (i)

T = 25°C (KT RO FRY)

-90 -60 -30 0 30 60
Common-mode Rejection Ratio (uV/V)

RES31A10-Q1. RES31A20-Q1. RES31A25-Q1. RES31A30-
Q1. RES31A40-Q1, RES31A50-Q1, RES31A00-Q1. n = 339

5-19. CMRR D%, T XTODLLE

20% 18%
. D1
tp2 15% ]
16% 5%
_ _12% _ -
{ 12% S ||
172 2]
8 g 9%
3 a0 3
a 8% o
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) tm (ppm)
RES31A10-Q1, RES31A20-Q1, RES31A25-Q1, RES31A30- RES31A10-Q1, RES31A20-Q1, RES31A25-Q1, RES31A30-
Q1. RES31A40-Q1, RES31A50-Q1, RES31A00-Q1. n = 339 Q1. RES31A40-Q1, RES31A50-Q1, RES31A00-Q1, n = 339
5-17. tpy DT, TRTOLEE 5-18. ty D53, TRTOLLE
21% — 10% —
18% —
8% —
15% B
g 12% g 6% —
3 9% 3 4%
6%
2%
3%
0l== — 0

0 30 60 90 120 150 180 210 240
Absolute Tolerance Span (ppm)

RES31A10-Q1. RES31A20-Q1. RES31A25-Q1. RES31A30-
Q1. RES31A40-Q1, RES31A50-Q1, RES31A00-Q1, n = 339

270

5-20. @A BREX/ U9, TRTOLHE

12 BN 57 1 — RN 2 (DI RB R GPE) 285
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INSTRUMENTS RES31A-Q1
www.ti.com/ja-jp JADS123 — MARCH 2026
5.6 fXRAVFE (Fix)
Ta = 25°C (FrIZELIR DR RD)
0.1 0.1
0.05 0.05
g o £ o0
£ -005 £ 005
(]
= — RES31A10 2 — RES31A10
g o4 — RES31A20 g 9 —— RES31A20
o ' —— RES31A25 © : —— RES31A25
— RES31A30 —— RES31A30
015 —— RES31A40 015 —— 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)
NN T4 h, Rinx (25°C) TER NRART A4k, Rex (25°C) TIEHL
5-21. Rny &iREE & DBER 5-22. Rgy LBEEDRR
50 10
5
0
€ E
g g,
8 2
s 50 £
“8’) — RES31A10 “g’a 5| — RES31A10
s —— RES31A20 8 —— RES31A20
S —— RES31A25 o —— RES31A25
-100 | — RES31A30 —— RES31A30
—— RES31A40 -10] — RES31A40
—— RES31A50 —— RES31A50
—— RES31A00 —— RES31A00
-150 15
-50 -25 0 25 50 75 100 125 -50 25 0 25 50 75 100 125

Temperature (°C)

5-23. tpy &iBEEDEBR

tDX(25°C) IZIE#E

Temperature (°C)

5-24. ty LBEELDBR

tmsec) WZIERAE
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13 TEXAS
INSTRUMENTS

www.ti.com/ja-jp

5.6 fARAIHE (Fex)

T = 25°C (KT RO FRY)

18%

15%

12%

9%

Devices (%)

6%

3%

: HE

-1 -0.8 -0.6 -0.4 -0.2 0 0.2
tpx Drift Error (ppm/°C)

RES31A10-Q1. RES31A20-Q1. RES31A25-Q1, RES31A30-
Q1. RES31A40-Q1, RES31A50-Q1, n = 494

0.4

5-25. TCR iR EfR¥ 72

Devices (%)

35%

30%

25%

20%

15%

10%

5%

[ e

-05 -04 -03 -02 -0 O 01 02 03 04 05
tm Drift Error (ppm/°C)

RES31A10-Q1, RES31A20-Q1, RES31A25-Q1, RES31A30-
Q1. RES31A40-Q1, RES31A50-Q1, n = 247

5-26. TCRy iRERE S

25% 15%
20% 12%
£ 15% S 9% ] u
w [72]
8 8
> 0, G>) 0,
8 10% & 6%
5% 3%
0 0
08 -07 -06 -05 -04 -03 -02 -0.1 0 012  -008  -0.04 0 0.04 0.08 0.12
tpx Drift Error (ppm/°C) tm Drift Error (ppm/°C)
Tp=-40C ~ +105°C RES31A00-Q1, n =184 Tp=-40C ~ +105°C RES31A00-Q1, n =92
5-27. RES31A00-Q1 TCR,.ii :BEFRESH 5-28. RES31A00-Q1 TCRy :REHZRHE S
14% 18% —
12% — sl Tl —
10% BE —
_ - _12% —
£ 8% S
8 & 9%
3 6% 3
o [a]
6%
4%
0 O 0
24 -2 1.6 1.2 0.8 04 0 04 -03 -02 -01 0 01 02 03 04

tpx Drift Error (ppm/°C)
Tp=-40C ~ +125°C RES31A00-Q1.n = 184

5-29. RES31A00-Q1 TCR,.;c :BEFE S

tm Drift Error (ppm/°C)
Ta=—-40C ~ +125°C RES31A00-Q1, n =92

5.30. RES31A00-Q1 TCRy BEFRM %

14
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INSTRUMENTS

RES31A-Q1
www.ti.com/ja-jp JADS123 — MARCH 2026
5.6 KR (FiX)
Ta = 25°C (FFIZEEIR DR RD)
100 100
— RES31A10 — RES31A10
75| — RES31A20 75 — RES31A20
— RES31A25 — RES31A25
50 | — RES31A30 50 — RES31A30
— RES31A40 — RES31A40
25 | — RES31A50 25 — RES31A50
€ — RES31A00 € — RES31A00
Q. Q.
s 0 a 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)
5-31. tp, EFEBRDEE L DB 5-32. tp, EFERDEE L DR
100 100
— RES31A10 , — RES31A10
751 — RES31A20 75 — RES31A20
— RES31A25 — RES31A25
— RES31A30 — RES31A30
50 [ — RES31A40 50 — RES31A40
— RES31A50 — RES31A50
£ 25|— RES31A00 T 25 — RES31A00
Q. Q
o <
= 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 L EBDOBE L DB 5-34. Ty LS EFRDBE L DB
80 100
70 \ 90
= 80
Z 60
£ | < 70
g 50 \ 8 60
& | g
o
E 40 \ E 50
g 5 | § 40
.§ —— RES31A10 — RES31A30 O 30| — RES31A10 — RES31A30
& 20| — RES31A15 — RES31A40 —— RES31A15 —— RES31A40
—— RES31A16 —— RES31A50 201 — RES31A16 —— RES31A50
10| — RES31A20 RES31A90 10| — 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)
Rgya = 156.2°C/W, Vp1 = Vpivz = VRECMAX Rgya = 156.2°C/W. Vpiv1 = Vpiv2 = VRECMAX
5-35. T\ AEREH L ABEEE L DRk 5-36. B KRS EEREE & AERE & DBfR
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RES31A-Q1 INSTRUMENTS
JADS123 — MARCH 2026 www.ti.com/ja-jp
5.6 {RFRHSHE (512)
Ta = 25°C (FrIZELIR DR RD)
5 5
0 0
@ -5 o 5
z c
£ £
8 10 8 -10
° °
N N
5 15| — 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. VREX = OV VRex = V1EST. VRING = OV
5-37. HigiE & A & DBIfR, Ring 5-38. WrigiE & FAIRE & DBfR,. Rox
45 45
0 0
Py Y
(2] (2]
2 2
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)

Vrinx = VST VRax = OV

5-39. {748 & BiRE & DBIR. Ring

Vrex = V1EST. VRINK = OV

5-40. fi#8 & B & DBIR. Rex

16
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INSTRUMENTS RES31A-Q1
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6 /NS A —# AIEIEIR
6.1 DC AIEH#ERL

6-1 12, DC HIEIcfEHINA RIS OB 2R UET, BIE Vpy (3. 2Egss 1 D Vpq 728 FFE D47 45 O i i
DEEEELUET, EIE Viy 13, FFEOHBIO WSO ELE (Rin1 1% VRNt Ret 1E VR 728) 2L ET,

RES31A-Q1

Q VRing Rint Re2
+
_ ) Vo
Q Vra1 Re1 Rinz

6-1. @28 1 ® DC AIE(CBIT 3 A

RES31A-Q1 Z L CART U T DI AL ZRIET D56 (BRI 6-2) | i ERANOEITIIZL > T, Vour =—
VinX RG/IRIN £72D 0T T DAL DR ESIVET . ZOMEHFEFITIE, TAAZ—hEB 7 7 alg LEHT o~
FIFE DN T—ar BBV ET, OO O R AR T 57280 | TLRAZE (tpq. tpy) DEREEL K/ XTA—H
VL. Rex/Riny TEINET, ZIHD =T —HEEOFERIZOWTIX, ®73ar 7.3.1 2L TTEE0,

Ra
Vour
O
N

GND

6-2. 77 54 EK

RES31A-Q1 Ob9 1 SOA R FE1IZ, Biliia sy Ees T, X 6-3 IZHIAVREN TWET, ZOFEE T, Tl
BJE Vwip (3. AJEE vp I Rin/ (Rin + Rg) ZENTTBICE LRV E T,

Re

ol

< GND
6-3. ' EEE

53y g OE I ORREDFHRIT DT INEHET T 23, RES31A-Q1 A ff L TGS T2 0 FERRIEIE O &7 A 7R
3 WIZRICT SARATRESNT 7 FAVRIBORAEL NSITR0ES, Fio, 7 A O RES31A-Q1 ITHE
SNTWD tpq 72T tpp DAL, 43 B TIEE I RSFRI T, SRR LB OV TIE, B7var 812 %%
L TTES W,

CMRR B350 DKL . X 6-4 ITRLUET, A7y b2 CMRR NME[R THAR AT 7 OH4A ., 3
A D CMRR (X3 X THEBLO~y T 7 OB LD F T, FEIZOWTE, B ar 8.1.31 BLW &L D~
F 2 TGN AN T B L ZEE) 7 7 Al D CMRR DiiifkT 7V /ir—ay ) —RaeB R TLIEEN,

Copyright © 2026 Texas Instruments Incorporated BB F BT o — N2 (:‘jfe,‘ﬁ OB ‘é\iﬁﬂ‘) B 17

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


https://www.ti.com/lit/pdf/SBOA582
https://www.ti.com/lit/pdf/SBOA582
https://www.ti.com/jp
https://www.ti.com/product/jp/res31a-q1?qgpn=res31a-q1
https://www.ti.com/jp/lit/pdf/JADS123
https://www.ti.com/feedbackform/techdocfeedback?litnum=JADS123&partnum=RES31A-Q1
https://www.ti.com/product/jp/res31a-q1?qgpn=res31a-q1
https://www.ti.com/lit/pdf/SLVSIS1

13 TEXAS
RES31A-Q1 INSTRUMENTS
JADS123 — MARCH 2026 www.ti.com/ja-jp

Ideal Amplifier

+ Vour

RES31A-Q1

Vine
R\N1 % % RGZ

RG1 % R|N2
Q\ID
Vin

B 6-4. CMRR 51 BU 7 7 L > ADEKE

6.2 AC AIEHERL

6-5 (2. WA EHIE I T2 B AR L ET, RES31A-Q1 (22U T, 1IMQ @ Rynown ##TE 10pF
Cknown BEZHALET ZORBICIDAE =T U AGEGRDBERSNET, FRELTIROND T A LJE Btk e
DBRENE > T, T AN ROIPLEW SN L T AR B (ZOBEEIE Ring) ZFHHELES, BROFERD 258
LT, 2DV M LT2BIEA FATLE T, AC EIFIE 100Hz 725 50MHz ORI T g | ShvET,

Network|
Analyzer
RKNOWN GND
RES31A-Q1
CKNOWN
Vsource R % % Rez
GND Re1 % % Rinz
GND/SUB
N GND

N GND
6-5. RENEREEEDEKE
6-6 =, HIkIE ORI E I AT AR A RLUET, AC BRI 100kHz 75 500MHz O &5 T3 IS ET,

Network
Analyzer|

L oo

RES31A-Q1

Vsource Rini % % Re2
GND Rer % % Rie

GND/SUB

" GND

N GND
B 6-6. miEkiR A EEEDE EE
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13 TEXAS
INSTRUMENTS RES31A-Q1
www.ti.com/ja-jp JADS123 — MARCH 2026

6-7 |2, 7 A—ZHEAE 2B A R L E S, AC &I 100Hz 725 100MHz OfiPH T 5 ISk,

RES31A-Q1
Rint % % Re2

Network
Vv Re1 Rinz Analyzer
SOURCE

N~ GND
GND GND/SUB
\ GND

N GND
H6-7. 20X M=V AEREDOEKE

6.3 FREDRIC & BT
ZORF2 AT, 7 —2aFEHLES

Paramgcya) = Paramygminal X (1 + tparam) (1)

DT — LTI, Lo d AR 220251 TD RES31A-Q1 /T A—HDELDFEAEZ R L TCNVET, ZORUTLL T DL
(B ET

Paramgcya) = Paramygminal + (Parampominal X tparam) (2)
LTei3o T FEE D /3T A—B D FERROAE L ANTME D 725 FT VXA AT T O IR0 E T

Paramycyy,) - Paramygminal = Parampgminal X tparam (3)

Paramggigl 1. 7 AL & ftih 35L& D VIV £72013 w/Q 72E | Parampominal EIRICEALZIEH L ET, —J7. traram
137 7 ANVNTIFRALZ RSB R A, RES31A-Q1 OFAZEOHFRRZITIEF IR D | tparam FRZEITIEE ppm FAL
THRIN, BT 108 2 R-ELET, tharam & ppm MHHENAZOZ2 10 HEEIZEL CRZEEFH 21T, tyawe & 108
THRELET, 20>\ TIE, BZ7var 7.3.41 28 RLTLES N,

RES31A-Q1 DFRZEIR (T AV RRZE, TAVIRELRERE) OZLIIAHT A AIEL TAT—I 7 ENTWDHId, &
DOFFLIFEEI e RESIMA-Q1 Dbl TEEEREL T 572D ORI FiEZ e U E3, RAEMATOFE T
LU A AN VR ZEE BRI FAZEC (FITZF0WIC) BT HEIE, KBITHEBEL, BEIZEU T tparam PiRE%
Paramnominal CA7 —Vr 752 ENRNTIEEN, B ay 9.7 [TIERF a2 A MEIRICER RENHSES F2 T
F—HEBEOVAR TN FNOMEE-ITERN G ENFET,

SIELRT AL ZFATHRE A IckoTiL, A% 1 L A% 2 ol G ICRCRXEZEHT22L6H0ET, 20
B4, Paramy LVIOREMEHSNET, 22 Tox 131 £33 2 T, 728203, leRiaEs KRR 554,

Gy = Gpom X (1 + th) (4)
TAH 2 DHFRZEZ DN T, FRZIRO IS0 ET,

G2 = Gpom X 1+ tDZ) ()
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13 TEXAS

RES31A-Q1 INSTRUMENTS
JADS123 — MARCH 2026 www.ti.com/ja-jp
7 SFHAEHBH

71 =

RES31A-Q1 1%, 4 SO EFEE N SiCr KPL TR SIL, ~ > TF L7 SNz 2 DO E#REFERLET, 20T /3 A A
12 2 Eo AT, Ryt BED Rng 3BV, EBELHAFR 100kQ T, Fi-. ZDOTNRARZE 2 DD F AR
Rg1 & Rgo bd0 ., &15:L725 RES3M1A-Q1 T /3 A AD AL (Ray IRiNg WIRTFLE T, ZNHOIHLIT, 5 1 O E
BEER T DI RNt & Rg1 ZIEANCELE L. Ring & Rap ZEANCEEL TH 2 OOEREBRLET, T /314
BT AN —NIARAT AZHINT 5728, 2 KD GND b HESNTOET,

7T2#EETOYIH
RIN1 46] GND/SUB
RIN1
RMID1 [ RIN2
Rg1 Substrate Rinz
RG1[ RMID2
Ra2
GND/SUB [Iji RG2
7.3 HRRESAA

7.3.1 B5A BEDEODL X MY v o—3

RES31A-Q1 1, — I, IR/ SAZMENL L C, T 7 IO F AL R ET D120, TR ANEEZL LT 7 h
THOOERELTHERINET, EHo05ES ., BIEOERIIT AR ORZEREEZRLET, FFED
RES31A-Q1 DIESLITA L X —T VX NALSITEY, P Var T o —DRUHERN OIS D T | ELFE 1T EZ)
R IERAB A R R T2 L& IPLOMERIFEEE DO ZLTF v BASIET, SEl AR BURIO T S IER B g
731N TRSIVTWET N NTEAE DI TR, BRHIFFAAZRRESN COWORREZTRAEEMEHL T, BE 35
RBLOEEER 72RO AR AR LET,

RES31A-Q1 13 K M/ EL DFF 25747503 500ppm THUES LTV ET, Zaud, FEEBIZ, FFE DI x DEERD
SYERREE Gy LAFREE Grom o BIRELL F TR ZEZEHRLET:

)

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

ZDHA | tpy < 500ppm (2720 E T, 7L 2 1E. RES31A40-Q1 DA A 1% Grom =4 T, HFEDL=vhD tpq =
130ppm 722 tpy = —40ppm RoD35E | FENT A Gy BED G IFRDIDEFREINET

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

Gy = Gpom X (14tpy) = 4 x (1-0.00004) = 3.99984 (8)

RES31A-Q1 1 K P Ea —E7F 78772750 1000ppm THEIITWET, ZHUE, /5 1 DLk (G q) &0 E#s 2
DLt (Gy) EDOBRITIRDIDITFRKSNET :

G2 -Gyg
t™M = tp2 = tp1 = G — 9)

FEFRITED, |ty|<1000ppm TI, 2 DD 53 EERDOHRE OFER . ty D EEEOEUER 72 RIE 1L, 8 E D RES31A-Q1 7
ARG TZORKIELVK 1 /WS ET, ZOM@EEFEHAL T, Z8H7 7R EFEETHLEORME—RER
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Z L (CMRR) it fElLE7, 72& 21X, RES31A40-Q1 @ ty OFEAEEITA 58ppm THY, CMRR DFEVEfE X
97.1dB T,

7311 BRAEB LIV A A M) v IRE
RES31A-Q1 O#HtIE, L PO TRINET:

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) (1)
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 & Ranom 1EBHEHLDOATME T, /ST A= tops 13, [taps|$12% 725 5t L7275 RES31A-Q1 HHT DX
RilAERFT AT, 728 20E. taps = 10% DA 100kQ HEHTIT ., FEERITIE 110kQ ZHIEL £3, 2071,
\ZEAE DB —FFIFLO MR IE #7247, I3V b L= RO R YV — U ROHFREZICHS L E
—g—o

g
RES31A-Q1 |3 —HF TR ASNIZT AR TIEHY A, RES31A-Q1 DA LLRITIT, £ DRI I
LS Z ARSI TRY 5D THURWRY 7 M EBL S 270 I B @i E O~y F L 7e—HL
T BRI 2 A TV ES

Mot Z2lE, FIT SiCr OIRPIREE) (tsic) ([C&> THESNET, FFED RESITA-Q1 IZEEND 4 SOESTITA
VBT DHNAERE TSI, ATz EOE IR SESN TN DT | BRI T tsior ICIEB D E BB DT
DD, [Fl—T NAAND 4 SOEHUZ DWW TIFEEMICFIC tgic, 720 FET,

WROFNRT IO, B EGRE LRI EZ DA | tsicr DRRZAEHITFTBIHSNE T, NTA—H tyy 1T, 2=/3—H
IV tsicr B ELTZ1% D RES31A-Q1 7 /A ADH IO IR D FNFF A2 KT HRREGEH T,

Rgx _ RGnom X (1+tRgx) X (1+tsicr) _ RGnom X (1+tRGx) _ o (+RGx) _
RINx — RiNnom X (1+tRINx) X (1+tsicr) — RiNnom X (1+tRiNg O™ " (I+tRiNg) — *

(14)

RNk _ RiNnom X (1+tRiNx) X (1+tsicr) _ RiNnom X (1+tRINx)
RINx + RGx ~ RiNnom X (1+tRING) X (1+tsicr) + Rgnom X (1+tRGx) X (1+tsicr)  RiNnom X (1+tRINx) + RGnom X (1+trGx)

tre1- tRa2+ tRINT. BED trin OEBOfEIL, FARPLOFTFRERELERZL TWET D, HTRGAA OB TIIMSI L=
BCIEHVET A, RDOVIZ, ZNHDMEE FEF L) AV —ES 52T, LM CIEF IZLE LIV A AN > 7 B
R FHLL |, Fh M Foe i GRENIEF ISR ET,

RES31A-Q1 D tp, DOiillfRIL, EFERFD EME7/2 /T A—4 T ANMILDIRHIZNTEY, SRZED A RO H R K % LV
HIREICERET DD Ve B a AL COET, fEREL TIHOLIND tpy & tpy DIEIZLV T Z MEST-RR AR
THDHIZD | tpg & tpp 1T LT AT A AR E L THROZ LN TE  ZNHDOEHIIRE AT I I IANCA AT, B—F%
TRPUT tpy ICF M TV ER A, 2T, B O~y F o 7 N7 —R T U MIlR DA E 7o S DT L1372
TI, MO JEERT — 52— Tl tpy (TS THMEIIELDIGE | LAFFZEENET,

IO EEE TG - SIRNT NARITRME T ANCAZ) == 7S 5720 ZRVHDORAE R 14 LEBIZHIFEICEHL
THFEDT AT D t e [EDHOIBINO LR (S0 RHIIREZRLE) ZREHTEES, Lol ZOHE IR
AL B I CORSFROZRRE IR A G- 2 77, 2 RANEZER L2 KO BLER QB G 0T D122, BXHIFFIER D (EE D
vy F s a Al SRR HIOBRABINL 56 ORE SRR A RS TOE T, EBRR7Z2 61
DNWTE, T BZvar 8132 1B TLIEEN,

Copyright © 2026 Texas Instruments Incorporated BB F BT o — N2 (:‘jfe,‘ﬁ OB ‘é\iﬁﬂ‘) B 21

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

(15)


https://www.ti.com/jp
https://www.ti.com/product/jp/res31a-q1?qgpn=res31a-q1
https://www.ti.com/jp/lit/pdf/JADS123
https://www.ti.com/feedbackform/techdocfeedback?litnum=JADS123&partnum=RES31A-Q1
https://www.ti.com/product/jp/res31a-q1?qgpn=res31a-q1
https://www.ti.com/lit/pdf/SLVSIS1

i3 TEXAS
RES31A-Q1 INSTRUMENTS
JADS123 — MARCH 2026 www.ti.comlja-jp

73224 XFYy2 FUZF

RES31A-Q1 DL A AN w7 <o F o 71, WIHIRMETZ T Tl 78T A—% RUTZ N E BT HHA LR EAHY £
9, HRBUE, M T CE RS, —EIE THAIZ, LA AN v ZICE BT DM ENHY F9, S HPTOMHE LRSI
FRVFEBIZ R L, Ring DRI Ring DFRELE RIS Rgq DFREUE Rgy DFREEFIFREE TT . 4 Re DOk i 4RI
(Q/OC) [ G R|N EHEATHY Gnom fET9, LIz23>TC, %Tﬁ?ﬁ@ft%ﬁﬂ:éﬂf:?ﬁ@iﬂﬂ&ff%ﬁ (ppm/°C) ESSPSEN
ZRICIZZR0E T,

RES31A-Q1 DRFUTA L & —T DX ML TEY NEWT Y TV N B LET, 2070 T3 ADL AR E
X4 SOFBPLEREMICIE T, IWENE(LTHE, FIEFLORE EFIXFREROMEIZ/RD ET, HEHLORELREL
ILIEFIZHEBIL TS Rg & Ry DRuidHaiciERrsivET, 72 21%, RES31A40-Q1 @ Ry F72id Rg DFE
YR 7o a6 AR ER TR 12ppm/°C 12720 E T, LA AN w7 TEETHHE | tp 7213 tpy OEEYER ERET
+0.2ppm/°C. ty OIREFRE1T£0.05ppm/°C T, EIFHIRE W& b—h o7 R—ROIFGERE, Z O BE K
1% RES31A-Q1 ORI HA N EE RAF T ATREMEDN B D728 | MAERBR T, BA& e o 7V — =2 7 Tl fl
AL TIRIRE OB CHEMLUET,

7.3.380E/ 17X

EHUICBIFD /AR AR 7 Vo AR AR EHES D 2 SOFEIC/ T TRl C& %97, 100Hz R 0 J8 i
BCESTFAL VBT DY AT LTI, 7V (1 /A R) 133EH I EE T, RES31A-Q1 25 ekt 7Y
w1 AR, BT v 207w 0 JA RIS 720 E T, B AR T 1kHz 282 58 TR AL &0 |
EHUEDNRELRDIZONTHEINMLET, /AR, BHEESOEBEEREL TET LS ET,

RES31A-Q1 & m*ﬁﬁ F%%T L2 O@*ﬁﬁf R|N BIW RG DA — &/7(3“(@”/?%“7‘1%’@/4)2&i\ R|N || RG
DIEZFFOBPTOE ) A A L5 fﬂﬁfﬁ‘.

eN = ,[(4—kBTR) (16)

T
. eN B A XEE (NVINHZ)
T VMRS (BAL: 7 ve s (K) T
Kg IZR VY~ 5T, 1.381x10728 J/K ¢
R=RnIIRe

7-Lz21F. 25°C @ RES31A40-Q1 O IRD IRV ET

en = /(4kgTR) = \/4 x 1.38E7 23 x 278K x (100kQ || 400kQ) = 35.1nV//Hz (17)

7.4 TINA ZADEEEE— R

RES31A-Q1 | Ll% 2 DOMNL L TRAT AN IRy EgREEb IS ET, Rint BEDY Rgq ZEFNICHE
e nZll J:D?R L7 R g DM R S A Ring L Rao HIEF _Tﬁﬁéﬂf%@’\ﬁ sNFERRSNET, 7275L, 2 2D
43 JE s 2 (1) Jﬁﬂﬂ‘f%%g EHVER A, ZNHOESUL, MOHHLLFEERIZ, ﬁﬂifz&iiﬁﬁ'ﬂlﬁﬁf‘%iﬁ‘o

2 20 GND B> DHI>5HD 1 SEEHAL T, #iit D7 AN —NMIASAT AZHINMLET, B O /A ArELEZFEHTD
7‘:&’)\ HAREE ST T R EIRRREDRA L E—F L ADNAT A RALNET TV — SR LET, 2OT /S A

2t 2 KD GND/SUB #fr > NHVET N, ZNHDOE DI 1 ADRET TR T — N2 LET, 2 2D
GND B T AR — R L TN R R SN CVWET, Ziud, REBEREZR T IEEER L CWERA, —EIT 1 A
D GND B DBEEH L. b 1 KOV E2T70—T7 40 7 DOFFICL T, VT AN — R H BRI Z— 720
FAELZNIINLET,
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87TV —a RE

DLTFOT7 AU r—3ay v7oalbAEHIE. Tl O EREIZE TN 5b 0TI, THIFDOTFEMENMED
SERMLIRIEVNTZLER A, [l A O BANZRT 28 O AEMHEIZ WL, BEEOEETHEIL vz
7RIV ET, Fio, BEKITA H ORGHFEEEZRFEL T ANT 5L T, VAT LAOKREE R T D03
NHEVET,

8177V —2 a3 iER
8.1.1 7 > 7 DIziE [

RES31A-Q1 ITiBH . AT T DIFE/ SAZFIEL | BIEEOT A 2R ETAOIEHSNET, ZORIBIT K EE
T FER R U THERL S IV, ATTBIENRFNENDT > 7D AINTEIINESILTEY ORI — R KR UET,

Rx
. [
VOUT
VOUT
ol >
AV
GND GND
B 8-1. REE7 > 7HRk K 8-2. IRIET > THR
EAE B DA
Giny = B (18)
Vout = -VIN X Gy (19)
K R AR R DA
Goniny = 1+ B (20)
Vout = VIN X GNoninv (21)

Wi . Ry =Rg BLU'Ry =Ry T. 2 ~ 11 O AL 2 FEBTEET, ZOMK T, -1 2°5-10 TTO Y
AN EONET, JV2=—0 R ELAHETT, B/ a 8.1.6.2 LB L TLIEE,

Gy = G’nom(1 + th) (22)
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8111 7707 4 — BNy o EBOH

ROFNZHDNTEZET, RES31A-Q1 DT AL 1 (TSR T, /7 A s 2 13RS TR LET, EH60
F 2L EICANER VN BRSO TWET D, FIRRIZIE Vout1 = Vin* (-Gy) & Voutz = VinX (1 + G») DRI DARTE
B HUET,

Re1 Rez

>

N\

GND 4
GND

8-3. 77 4 DB DE

ORI, SESFRRAEOEL R T0  WODD R HOWTEHRSNIZAERERLET, T 7 OA 7y E
TEAIATIANAT ZERED Vourx [CRIETRHEITZELEE o BT VNG Grom. to1s t o2 DERDARHI 225114
FLET,

Vour1

“()

% 8-1. RES31A-Q1 2R L7 > 7 4 » OH O E MEE4

Vin Ghnom tp1 tp2 G4 G2 Vouti Vourt2
1V 4 Oppm Oppm 4 4 -4V 5V
v 4 100ppm “10ppm 4.00040 3.99996 ~4.00040 4.99996
v 4 40ppm —80ppm 4.00016 3.99968 -4.00016 4.99968
v 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 BAE S E 7 EIH

®7 ar 6.4 ITRSIVTWAENIZ, RES31A-Q1 1FlH . AJIMEF L~V U7X F i3 n)Eamt L CHEHASNET, 2
DOEIFEIE—RENZIRDOENZK R LU ET,

Vour

Ry

GND

8-4. AR ERE ST ERE

R
G = Fye iy @3
Vout = VIN X Gyp (24)
Gypx = Gyp o (1 + tvpx) (25)
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ZLDBE . ZOEEETIE, Rg & Ry IFTNTEN Ry & Ry ELTHEREL £3, ZRHDHEEMRATHE, LT OIRER
BoEsnEd:

__ RNy 1
GVDx = Ry + Rox — G 1 (26)

Gypx 1% Gy DEHEEM THHT-0  ZNHD S ERIBE D FFRTETE typy 13 tox DEBEBEEICARVES, ZofkICE
F5 typy DAEHERS O K/ XTA—ZE I, FRESIIZ tpy EOHLIRDIDICFHESNET:

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

72E20E, ZORER T thy = 130ppm @ RES31A40-Q1 A L7254 BIHE T2 typr idZ=iE —104ppm (2720 FE5,
?@%%'ﬂﬁﬁ:\ th DIEDFRZEE R G~ RGnom EJ s RIN < RINnom %%‘%ﬁéf:&)il%ibiﬁho %@fﬁ'ﬁ%\ GVDX [ES/N
PMELD/ NS0 BRETRITA T,

Rx=Rn. Ry =Ry 127255912 Rg &£ Ry ONLEZE AT DR D r— ATk, B EBEEITIR DI F9:

R X GX
GuDx = Ry #Rgy = T 41 (28)
SO OREIL FORIIRSNET

_ tpx
tvpx = Gnom X tpx + Gpom +1 (29)

ZORBERK T, AT RES31A40-Q1 & tpg = 130ppm ZfEH32L. BIE T35 typ iRZlL 26ppm (220 ET, [+
FEACITFALEE A, ZHUE, tox DIRENIEOL AT Rg > Rgnom FZITR IN < RiNnom ThHEOTT, fERERD
Gypx [ TAFMELDE REW2D | BAETHITHE IR ET,

8.1.2.1 BESERDEREOH

WOBNZHDONTHEZET, RESIT1A-Q1 D43 AZ 1 £ 213, EBOL ) EasE L TRUESIVTWET S, Ring & Rga @
AL E[ARRIC, Rgy & Ring DX ALE N AZMENE T, EHLDOFT ¥ RABRICATE S VN R TOWET N, B
E'giﬁbj: VOUT1 = V|Nx G1 /(1 + G1) L VOUT2 = V|Nx1 / (1 + Gz) &/E\:ff@ijﬂo

RES31A-Q1

Rint Ra2

m
Vi C_) Vour1 —] — Vourz

Ra1 Rin2

%7 GND

8-5. EE S EZRDEIEHI

UUTORIZ, SESERFRAEDOEEL R TT2O VL ONDOFNOWTCEH R RE RLET, ROBITIX, BAed G b
DERMEFRLTVET, BROEAEDITIX, toy D i RIS L O/ MAlIRZARA LT RARL TOVET, "A& % 2
ZE Eouty ITRDIDNTEFFE SN ET

VouTx -~ VOuTnom
E = Voo 30
OUTx VOUTnom ( )
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% 8-2. EETERDOH., HES1DFERE

Vi Gnom Gvpnom VouTinom tp1 tvp1 Gvp1 Vout1 Eouti
5V 4 1/5 1V 60ppm —48ppm 0.19999 0.99995 —48ppm
5V 4 15 v —80ppm 64ppm 0.20001 1.00006 64ppm
10V 4 15 2V 60ppm —48ppm 0.19999 1.99990 —48ppm
10V 4 15 2V —80ppm 64ppm 0.20001 2.00013 64ppm
10V 4 15 2V 500ppm —400ppm  |0.19992 1.99920 —400ppm
10V 4 15 2V ~500ppm | 400ppm 0.20008 2.00080 400ppm

%K 8-3. BESERDOH. HERR 2 OFHERE

Vin Gnom Gvbnom Voutznom tp2 tvp2 Gvp2 Vour2 Eour2
5V 4 4/5 4V 75ppm 15ppm 0.80001 4.00006 15ppm
5V 4 4/5 4V _130ppm | —26ppm 0.79998 3.99990 —26ppm
10V 4 4/5 Y 75ppm 15ppm 0.80001 8.00012 15ppm
10V 4 4/5 8V —130ppm —26ppm 0.79998 7.99979 —26ppm
10V 4 4/5 Y 500ppm 100ppm 0.80008 8.00080 100ppm
10V 4 4/5 8V -500ppm —100ppm 0.79992 7.99920 —100ppm

BRI, B ERRDARIEBI R D I fBY72R87E Eoury 13, RIS 2R3 EARDREFE typy LEM T, WIh
DFED. typx DRES(T tpy DRESIV/NSKARDET,

8.1.22 BESEEBKDOKY 7 +
Triar 8.1.2 THIILIZEINC, RES31A-QT DAERFE DA typy 1L, D 2 SOXDONT I 1 DIk TH
AU EIERRZE tpy EBEMFITBENTOET (Rg & Ry PELEIZIGUT):

RINx _ - Gpom X tpx
RiNx + Rgx — GVDnom(l + tVDX) — tvpx = Gnom X tpx + Gpom +1

Gypx = (31)

_ RGx _ _ tDx
Gypx = RiNg + Rox GVDnom(1 +typx) = typx = Gnom X 'Dx + Gnom + 1 (32)

L72h3o CREIZED 0 EAR DAREREL Gypx DEALIE. IREEIZED toy DL DERERE T, IR TCRatio
VR PHIRE DA EHNT DL tpy DEALDFLIVET, AL, typy PELEZ R T 572012, EELomEtl 22Tt
SNFET, typxy DAL, Gypx DEALICEEEISLET,

7oL 2L, Gpom = 4 @ RES31A40-Q1 &, [¥ 8-4 IR T HIEEMHE A B ELET, 22T Rx=Rg1. Ry = Ry 3% E
SIVTCWET, tpq 135 85ppm THY, FFHIRED 25°C @ _EFIZEY Sppm T RKELET, IREEILD
AT typr OFMEIZROIDCFHESINET !

_ - Gnom X tp1 _ -4x0.000085  _ _
D1 = Grorty; F Gnom F1 ~ #X0.000085 + 471 = ~0-000068 = -68ppm (33)
IEZEALZ D typr OFTLWMEITKOIOICH RIS ET:
oy = ~Gnom X tp1 — ___=4x0000090 __ _ 000072 = —72 34
VD1 = G = Xtpy + Gnom F1 . 4X0.000000 +4+1 — O = -7Zppm (34)
BAIDTFIA T, tpg D Sppm DT 7ML T, typy I& —4ppm DT 7R AEUET,
[ &A% A SCEEL T Ry = Rings Ry = Roy (278072556 typy OAIIMEIZIR D IDICEH S ET
_ tp1 _ 0.000085 _ _
D1 = G X Tp1 + Grom ¥ 1~ 4% 0.000085 + 471 — 0-000017 = 17ppm (35)
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REZAED typr OFTLUMEIFR DI RSN ET:

_ tD1 _ 0.000090 _ _
D1 = G X1 + Grom ¥ 1~ 4% 0.000090 + 471 — 0-000018 = 18ppm (36)

ZD2FERDTFVATIL, tp1 D 5ppm DL T ML T, typr D7 MIHTH 1ppm (2720 F T,
813 T4 XL Y—FEHF7 T

RES31A-Q1 I3, HifliZe B8 7 74 T 5720 12 —AIHE SN E T, 2 SO EERRE OV A AN v 7 <y
Fo 7LD WHOIRWT 4 A7) — MEGLZ A L7 EEE L L T CMRR PRREL[EIR D7 A RU 7R3 |
LEY, ZOHEKEHKZ, X 8-6 (TRLET,

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

OPA392

+ Vour
— ADC
RES31A-Q1

Vine
Rint % % Rez GND
Rg1 % % Rinz

VRer

Vin-

K 8-6. RES31A-Q1 Z{ERA LT+ RO U— EHT T

8.1.3.1 Z817 7O REE— KRB XS
TV NRFEE T R TlE. CMRR OARMEIZR O IHICEHE SN ET !

CMRR = 20 X 1og10( % ) (38)

Ap 1ZEIBEDZEE 7 AT, Aom (EEIBE DR AT, TNHDERIZLL FTDOEEBY T :

Rg1 Rg2
Vout Rg1 + RNt Rg2 + RNz
Ap X = ~p = 0.5 x o (39)
(Rcz + RINZ)
Rg1 B Rg2
Vout _ \RG1 + RNt Rg2 + RIN2
Acm = Vem (40)

( RIN2 )
Rg2 + RIN2
L7z o T IRD IR0 ET,

2%

CMRR = 20 X% 10g10(

Rg1 X (RiN2 + Rg2) — Rg2 x (RNt + Rg1) D (41)
Rg1 % (RIN2 + Rg2) + Rg2 x (RiN1 + Rg1)

v rvar 7341 IORSITVDER CZORDFHEIND L, b A i 72y e D — B DO —AD A4 %41
FELT RDINTR0ET,
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2
Gpom +1+ tRx ( 1- Gnom)
4X tpy

CMRR = 20 x 10g10<

) (42)

tre 2 <1 Rl T, LIZAR-> T, 7 —AD CMRR IZR DO IR S ET

CMRR = 20 X loglo(

G +1
) 43)

TEFE b NTA=H by 13, DWW ERIES T 4xty LEMRERRRZEZR T2 | ty O RMEZEH L TR UK
B —ADREREFIHTEET, FERIC, ty OEMEEZ L T, R CMRR 2l TE T,

Gnom +1|) (44)

CMRR = 20 X loglo( ™

7oLz X, G = 4 © RES31A40-Q1 7 A ZXDHHE—AD CMRR 1347 74.0dB THY, CMRR DAE HEE LAY
97.1dB ’Cﬁ“o ZHUTHL, 0.1% FAAAEDHEDORWREIE RS D G =4 Z#)7 o T HRET L8, idr—AD
CMRR [3#] 62dB L7220 %9,

ZFT TR TH, AT 7O CMRR IZEZED RN L7020 FE T, AT 7® CMRR 1L, IROKXUHE- T, #bt
Fh7—273 CMRR & HZEESVET:

1 S S— L (45)
CMRRToTAL ~ CMRRpAMP ° CMRRRESISTORS

SEBRDTUR Y — TN O R —HE T L, BT 7 D% CMRR 23 FLET, RES31A-Q1 Offexf7F
FRAHIHAMEN Y (BLHERE 140ppm) 7200 NGO Z AR HOICESLE £28, %6/ 84— A5 CMRR Oft:
BRI RIE T EDRD R — BT DR PRI DY E,

8.1.32 EBT T DY A EERIR

fEER % 37 TiE. Rg1 = Rgo. Rint = Ring EIREL TWET, ZOREZBENRWEGE ., 287 7 OmEEREIT
WOAXTIVERICERSNET:

_ RG1 Rg2 +RiN2 RG2
Vour = Vin+ X (RGl + RINl)( Rinz )~ VIN-X\Rp\z ) + VREF (46)

Rg2 + Rin2 & Rgt + Rint PHISHDOEN 312 —FH L TWBAGE ., 3325 E Lt o TSI ET, RES31A-
Q1 DR 22— TR IRV PRI ZOMEDIEUER IR L2 AR 7R TREdlL T E S, I
B8, ZORFETENT tpop ERFESNTNET,

Rgy + R
Rgi + Riﬁi =1+ tp2g (47)
R RG2

Vout = VIn+ X (W(;llz)(l + tg2g) - VIN- X (RINZ) + VREF (48)
RG2/R IN2 @ttﬁ/h?’i X, th J:of%éﬂij— Rg1 / R|N2 O)J?t$u/ﬁ?g = /57@ RG @T—ﬁ Leg AN At
FRICE S TRSNET, RICT D720, ZORREHY toop ERLET

REZ _ (1 4tpy) X G (49)

RIN2 D2 nom

B62 _ (1 4 tpyp) X G (50)

RIN1 D2D. nom

L7z3> T, Rz B IR DI £ 3
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VouT = ViN+ X Gnom X (1 + tg2e) (1 + tp2p) - ViN- X Gpom X (1 +tp2) + VREr (51)

ELITHTEITIT0 . ANEIE V ine & VN (ZRONCFEAIA N EE (Vo) EEBIANEE (Vore) ELTRENE
ﬁ‘o

(ViN+ + VIN-)
Vey = — = (52)
Vpirr = ViN+ - VIN- (53)
A 5113, Vem BED Vper TRINET
Rgi ~ Rge RG1 RG2
RIN1 +RGg1  RiN2 +Rg2 RIN1+ Re1 © RINZ T Rg2
Vout = Veum X RNz + Vpirf X Rinz (54)
— X —
RIN2 +Rg2 RIN2 + Rg2
Rg1 _ RIN2+Rg2  Rgz ) VDIFF ( Rg1 _ RiN2+Rg2 | Rgz )
Vv = Veum X X - + X X 55
ouT = ¥CM (RINZ RINT +RG1 ~ RINZ 2 RiNz ~ RIN1 T Rg1  RINZ (55)

DIFF

VouT = VeM X Gnom X ((1 + tp2p) X (1 + tgop) - (1 +tpp)) + X Gpom X ((1 +tpzp) X (1 +tgz2p) + (1 +tp2))  (56)

Vem F720E Vpipr (2T 55 A iR 241, R ESN A EITxT 52 56 DR 2 EbHZ LT HELET,

VouTt
oy = Gnom X (1 +tpzp) X (1 + tgzg) - (1 +tp2)) (57)
VouT G'nom
oVDIFF —

X ((1+tpzp) x (1 +tgzp) + (1 +tp2)) (58)

g/\%nﬁfi/ﬁ\' %EIE (1 + tD2D) & (1 + tEZE) i%%}w(%@ tD2D & tEgE TELHE —200ppm j%{lélﬁ@/w.@*aﬁﬁﬁ?gi’ )
PR THLHT0 | tpop* teoe DRRAED 7513 0.01ppm Klili ThY , MR TELHLESNET, FERIT 3 DDIHD
REFAIFITHY, T X THSLUIZ By AL RS, IO IR0 ET

ERReffective tp2D\2 | (tE2E\% | (tD2)?
ectre = (B2 + (B2E) + () (59)

tpop- te2e, tpp PEFHEMZAT DL, 2 AMOBEMAT A RO L TEITSN, ARZER B ONER AR ED R
SNET,

Gnom =25 Lhpdolc . RES31A25-Q1 A H L/Tl/\éfﬂ%%;?_f&ij_ oo = 64ppm teoE = 57ppm tpop =
87ppm EIRELET, JE 59 35L&, tERReffeCllve X £122ppm ELUTHESL, Vem BED Vper LXTTZD@VOUT

ZEHRLET, B XA A RRZE T BEF X AIEO LTS AL (G nom) EHEELIRWT A RAE TR SIVE
—g—O

dVout

oVem = Gpom X tERReffective = Gnom X +122ppm = +305ppm (60)

av G

E)VSII;:'I}; nom X (2 + tERReffectlve) = Gpom + 153ppm (61)
tERR octve o2 (01 HEID 7 BEAHIEIE (T2l 24F 6 27~ FED x6) 2 5L, KRB RFH A HEONET,

%mﬁﬁﬁtftkna@zéhﬂ% +10 DIEIZIT T TICH =R AAVR ARG EN TR, FHTT7EEBL TND720, <D
i}ﬁl:r\ T aRAHIEE (5 7 ~72E) MR TH T, 72l EREd CMRR ORAfiE L3> 78.3dB L
BHNER AN, RES31A25-Q1 DER DA FE A7 CMRR | 89.1dB T4, ZOR —EMNFEATHDIE, tp1. tpo.
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tm. CMRR HIE D fREEDS tpop FBEN teop D ATE HIE S FERELD B | $hH DT A—H DG SN HIEHEREC
BIMOT =R AR LG ENDHT-O TS, EBIT, RSTFIRET MARIZES T 7 0 —F Tl t pop. teoe. tpp (TFARS
DIRNEFRELTOET N, Z<DT A AT, 59VFHES (tpop. t Eog 72 E DIRIEN T2 ) BFEAELTRY, FEEEIHE
RSN FBEENET MMESN L0 /NS0 E T,

814 F 4 R2U—rsHAI7>Z

RES31A-Q1 27 27 VF v )b AT v T U A G THEMATDE, TAAZV—baHAI7 7 (INA) BFEETEE
T, 2 DDIEILT NAX DOV A AN w7 <o F o T80 REEG OB HMEBIRHLZ 6 H U7 [FAEk O s L e~ Cla]
D CMRR DHEEM] B L, IE Lo EIC LD A RUT M SN E T, 7 VoY v B2 0IE T 554
RENZ FBWATI A= AR ST ABB LTG5 ZB T T ORI INA BELEHESIET,

8-7 IZRSNTVDIINZ, TAAZY—h INA IFZL DA ZT AT ZB) H R EL TRERSILTWET, 20K
TIHIRSNTOERAD, MENLEU T, BIMOT A7) — R E# 77 B (2 %& H © RES31A-Q1 LRIl DA <7 7
F RV DNNEE) LT, ZEHNEBEEY V7V REEICEBRLET (220X, /LR ADC ZEiE)
TDH5E ). ZOBMBETIX, BMOA 7y M IBINTE, —fH72 3 707 INA 7 —F7 7 F v & FEE IR L 72
BIMOS Ao bt E T,

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

Vin-

OPA392

Vine + Vour+

OPA392 ADC

VOUT*

RES31A-Q1

RG2 % RlN'\
Rinz % R1

B 8-7. RES31A-Q1 2RI 2 EHA AN, EBHHOFRAT VT

8-8 II/REITWNALIIZ, ZIUZE — I TIZZ2WT 4 AZU—K INA X, ZENA T, o7 v R LT
FHETEET, ZOMREVIZIY, BOAT A E—F UV ARMERFSIL, A7 By MANTE 8 3 0707 FrrLk
MELEFI NV RO ET A7 By MEI VT 7L R Ny T 7o EDRA =S X Y =R 8o
THREN S 2 ERDVET, T4 AZU—F INA 3% 5T 25813, BIEERE T n ATl ST 7O A7
BEOAT FABFEIH O FI R AL RSB ELE T,

Rg
Vour = (ViNg = ViN-) X < 1+ m) + VREF (63)
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OPA392

Vine + Vour

ADC

OPA392
GND

RES31A-Q1

Rint % % Re2
Ra1 % % Rinz
Vrer

K 8-8. RES31A-Q1 AT 3. E8AH. NIy READRANT T

8.1.5 TLEH 77

RES31A-Q1 %, THP210 72 EDSEEEB) 7> T DI AL i E T DT TEET, 2 SOEPLIr Ed=F O R
<o FUTICEY | RGBT L7 FEROAERR L LT [ D7 A <~ F 7 B E T CMRR Rtz ]
FLET,

Z#) ADC #7558 ZE8 7 7 O— K2R XKZK 8-9 IR LET, ZOXTIX, 7o 7T DFA L R ETD
RES31A-Q1 L T\ £,

Rg
Vout+ — Vour— = (Ving — ViIN-) X (m) (64)
THP210
Vour-
P
ADC
-+
Vour+
V|N+
RES31A-Q1
Ra2 % % Rint

Rinz % % Re1
Ve ———

B 8-9. RES31A-Q1 2R L-RE2EET » TDT (1 VB’E

8.1.6 ¥ K E s

RES31A-Q1 D 2 DO~y F U7 E Iy EgiE, —RIIZZN TN LT 2 DO EREE~y T 7 Fr el T
ERENET, HPIET, W5 OF v NSO PIEREV 7T 5L T, KVIRWEIH ORI R L2 Ra 72 7 A |
EREATHERDMETITRWGEICU LB ET, BEDERCT T DT 4—R /37 RAFXZO R EICHE L
BRI, [T NTUR I HET T BRI O L7 Rk e i Th . ZOFIEOR| A SLZENTEET,
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8.1.6.1 V) Fr RN BESERS

trvar 812 THPIL/ZIOIC L RES3M1A-QT T —MRIICAINEH L~ L7 FE 3 nEREL TS ET,
. Rg & Rin IXZORETIEZENLEN Rx & Ry ELUTHEREL (if:li%@ﬂj) .RES31A-Q1 ® 2 2O 4 JEZHIZ Lo
THANZLL7eTF v L ELTEMET DI E SN TWET, Gyp OIERELTRUVMENS LER S E1E, 1 DD RES31A-
Q1 © 4 SOEPLE | SESFRESNBIONS O A G HOE THAS DR T, BIIOED S AL 2EBLET, 7272
L. T A ADTF ¥ RVENLIFERINC 2 oD 1 ITHIE SV E T, LR ORIZ, ATREZ: RES31A-Q1 O#Efi D —Hi &~
L. ZNZHIUREHE T HEEBE A RLET, 5iACT NI, Gyp DIEITHFIC 1 Kl THHI=0, KITFEHINT
WAIEIE Gyp 1 E 1/Gyp T,

£+ 8-4. —8BM RES31A-Q1 DEHDIEFIICDWVT, RMEEBEH Gyp 1. Ry ZHAEL

Rx Re Re1 Re1 Re1 Rin Rinv Rint Rin
Ry Rin Rint+Rinz | Rint + Re2 Rint ;GTNZ ¥ Rg Re1 + Rinz Rg1 + Re2 Ret ;IEGZ ¥
GRa1 E R G yp !
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 14 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 5.5 1.9 1.8182 1.1111 1.1 1.0556 1.0526
10 1 6 1.9091 1.8333 1.1 1.0909 1.05 1.0476

& 8-5. —ZM RES31A-Q1 DEHRDIEFIICDWT, RIMEEBIE G\p '. Ry ZHAE

Rx Rin RNt +Rinz | Rint + Re2 Rint ;GI:INZ ¥ Rg Re1 + Rinz Rg1 + Re2 Ret ;IFZGZ ¥
Ry Re Re1 Re1 Re1 Rin Rin Rin1 Rin1
GRra1 FESMEEER G yp !

1 2 3 3 4 2 3 3 4

15 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 2.5 3 3 4 5 6

25 14 1.8 2.4 2.8 3.5 4.5 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 1 12

9 1.1111 1.2222 21111 2.2222 10 1 19 20

10 1.1 1.2 2.1 2.2 1 12 21 22

bt o = Rx = RNt + Rine + Rg2. Ry = Rt THERINTZ S FERICONWTEZXET, ZOFEIET Gom =15 ®
RES31A15-Q1 T \A A% T 5L, F2riERE Gyp = Ry / (Rx + Ry ) = 150kQ/ (100kQ+ 100kQ+ 150kQ+
150kQ) = 150kQ/ 500kQ= 0.3 33541, G yp ! = 3.3333 IC/20ET, LI=23>T. Vour = Viy X Gyp = Vin/3.3333
EIRET,
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V\N

Rx

VOUT

Ry

GND

B 8-10. 1/3.3333 BESES:. REE

8162V UNFRINTVTDTAY
RES31A-Q1 1%, ©73 2> 8.1.1 THHAL TWALIIZ, T 7 OIFEEIIKEZFIEL | HEAS AL 2R ETHIc kL

ERENET, BE . ZOREE T, Rg & RN IFZENLE L R & Ry ELUTHEREL (if:ci%@@) N

[ 8-11. RES31A15-Q1 ZfEAL TEEXh/E

1/3.3333 BES E=e

a1 E21%2

DO LT v RNV ELTERHEINET, LNLRND, Gy T2 Groniny PIER TIFRAVMEN L ERGAE X, H—
@ RES31A-Q1 @ 4 SOBiaAR 4 IRES LW H| DM A EHOE THAGDOEDLILET, ZOBEHEERTHIENTE
FTN, TRV OHNEERYEC /2D ET, LT ORIZ, AEEZR RES31A-Q1 O DO W O DIEF|ZRL , i
ZHIUCEEL TV Gy HIERMEARLET, £ T VHITONWT Goniny 2B T5I21E. 525672 Gjpy DRES

(1 27Ty,

& 8-6. —Hi( RES31A-Q1 HEHDEHRICDI\TIL, EIMEERE G,,,. Ry ZHE

Rx RN Rin1 Rin1 Rin1 Rg Rg1 Rg1 Rg1
Ry Rg Rg1 + Rin2 Rg1 *+ Rg2 RG1;|$G2 * Rin Rin1 + Rin2 Rin1 + Rg2 R'mF:I NR2G2 *
GRs1 ERERIE Giny
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
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. RES31A-Q1 N—ERDEHROBIEICDOVTIL. ERNEZEME Ginv. Rx EFHEL
Rx Rg Rg1 + Rin2 Rg1 *+ Ra2 RG1;|:262 * Rin Rin1 + Rin2 Rin1 + Rg2 R'mr:l NRZGZ *
Ry Rin Rin Rin Rint Rg Rg1 Rg1 Rg1
GRs1 EBCEEE Gy
1 1 2 2 3 1 2 2 3
15 15 25 3 4 0.6667 1.3333 1.6667 23333
1.6667 1.6667 2.6667 3.3333 4.3333 06 1.2 16 2.2
2 2 3 4 5 0.5 1 15 2
2.5 2.5 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 15
5 5 6 10 1 0.2 0.4 1.2 1.4
9 9 10 18 19 0.1111 0.2222 1.1111 1.2222
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£ 8-7. RES31A-Q1 D—EPDE\BHDOBERICDVTIZ, RNEERH G\, Ry ZHREL (FiX)

Rx Rg Rg1 + Rin2 Rg1 *+ Rg2 RG1; Rz + Rin Rint + Rin2 Rin1 + Rg2 R'm; Rez +
IN2 IN2
Ry Rin Rint Rint Rint Re Rg1 Rg1 Rg1
GRr31 ERREEE Gy
10 10 ‘11 ‘20 ‘21 ‘0.1 ‘0.2 ‘1.1 1.2

72203, Rx = Rg1 + Rga. Ry = Ry TSN IR T > 7 RIEEIZ DWW TE X THAET, TOFEIETIL, Gom = 10
@ RES31A00-Q1 T A A& T5L, ENMmEREE Gny = Rx /Ry = (TMQ+ 1MQ) / 100kQ= 2MQ/ 100kQ= 20
L7 ET, LT, v OUT = =V |y* Gny = Vinx =20 L ET,

Rx
AN
Vour
Vin ‘*}
N
GND GND
B 8-12. Voyr = -20 x V . EXNER 8-13.V outr=-20 x V. RES31A00-Q1 TR

8.1.6.3 JERERBIFHA T > 7

8-7 BIV ¥ 8-8 IT/RSIVTCWDIEEARR 725 LT 7 A Tl RES31A-Q1 D 2 >D Ry #kHix 2 2077
DOREEANE  ORNCEINCEE L ET, R0, 2RO EISICHEES T 50, 2 2O Ry HEHLOIH 1 2D
HERHGEL T B9 1 SDOEIE 70 —T 4 7 OFRICTHIET, IVILFREDRHE S A 2 FERLET,

H9 1 DDA T2 NT FE# INA T, 2 DD AT T FORHENSAD ER 7 A 1T R0 E 4, RES31A-Q1 %1
328, ZOERIT, DEFEFOEINEIZESNOMAGDOEEHEAL T, 1 DOT 7 TR FEM IR HIZ E
B4 A2 b CEBRESNE T, B IR O INA 77a—FTldk, ANME S Vou DEIREE O REEAT IS
WA ATTREREIZOWNT UNTITOKE, T T DO~y RIV—LRREL, L=V TUMPIEAELET, FERFRT
AL HFIETHIET, BEDOX AT I Lo UNRRAESINET N, FIEEAAR DO AR —E Db E 3
(de BEOMEERET 7V —2ar TIRIFEALIEH O EEA), BIREOIRERE, Z2EM . BRI 3 i A M
THAHALDD , ZOXHRR I TIE, NT ZAOBAL TR INA HIEREL TH Y — LT,
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82RIBMET TV — 3>
8.2.1 G 7 PAER

RES31A-Q1 1%, FHIT 7 (INA) DA B =2 U AR T T 2% BIET DI CEET, 2ok
FRAZID | 2550 LD i KA B HI[RA B L TODIRY | i /T REZRME S#iPHAMERS L E T,

8-14 12, ZBFEE Vepunt 23 HHRFLO MR IZ AT DA AN BRI OF 2R Ed, 22T, ZEL
RO EWRAHEE Vom 2L TOES, Vrer 13 ANFEFIEE Vripr BET Vuipe Z. INA OBLES L2 AT 1A
FREEFHN DL~ T M D7D WE T, 77 H T Vout 13 AFMEEL TIRDIDIT Vgyunt PAT—V 7' &
PR

Vout = VsHUNT X (R(;JrRllsl—fREQUW) (65)
Vout 1T INA BECEDLITHIMEL , # 7 AN — A0 ADC D FEN 3 fRbeZ e KIRICTE FH CEE9, EBITIE Requiv 1
LB TT . Requiv = RsHunt PHBA . ZOHEPUZEY Vem & INA OEE AL E—H ARSI OB ONHALE—F
ANEFELL72Y, CMRR PERED A E L E 97, AJ)/SAT AETR g1, g2 << Istamicr BET Istatica(INA333 <> INAS23
2E) @ INA ZRIRLET, Istatict BED Istatico << lloap [Z72DIHI2, +HlcmW i EasES Rt A2 Ko
RES31A-Q1 7 A AZEIRLET,

lLoap + Istatict + Istarica ILoap + IstaTic2 lLoap

1l

|

|

|

|

|

! R

| SHUNT
&

— — —
Vsus lLoap
GND Rez GND
Vmipz
v v R|N2
IsTarict IsTatic2

Vrer

GND

8-14. RES31A-Q1 F4AS 7 FEIRE

HAZDAFRA S FIFHEE VMID1TARGET ZEBITHITNE, VRer BRO IR ELET:

RG+RIN + REQUIV) (RG + RN + REQUIV )
\% =V X |\——F——] -V X | ————— -1 66
REF = VMID1TARGET ( RG + REQUIV RG ¥ REQUIV (66)
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8.2.1.1 ™I EM

50V BIRL — LD AAYARERS Yo M. 3.3V EIED T 7 HBL 0 ADC THIETALERHAHL~L 7 NHEE

IRTGA—H REER
AJI Vaus 50V
ILoap 25A (FKfm)
RsHunt 10mQ
ADC 7 NVAr—)L Ly (F—4 sk 3.3v
Vour)
RTHE7% Vier TBIE 3.3V, -3.3V. 0V

8.2.1.2 SHlA BT FIR

AT A—ZERIROXTHHL TAREIE G 28R E T, VAT ATHHATEE/: VRer BIEAEE T 5L, VRer
=-3.3V TG =10 &0, OPA392 /28D 3.3V L —/L YV— L— L7 7D ANEFE—REHHNTHS Vypy OIE
lj: 1.54V é:ii@iﬁ“o ;ﬁﬁ;—a—é RES31AOO-Q1 z&ﬁiﬁﬁbfi%/ﬁ\\ ILOAD = 25A L:%b \TT/%%IE ISTAT|C1 %J:U ISTAT|C2
IZZNZEIAFME 48.45pA LT 48.23pA L7 E, Hiflifbd7= | INA BED Vog & Ig ICLHREAED FF 51X LS
NEJ,

INA B 2iE, AL TR (IA) 2 c&E3, £/2i%., 5o RES31A-Q1 7213 RES21A-Q1 T /31 A,
BEO DL LEOF T TR EHLT, TAAZ)—F T u—F 2R 528 TEXET, 206 TiL, OPA4392 »
2 Fy L& RES21A00-Q1 (Rin3. Reas Rings Res) LT IA BEZRERR L TVET, ZOBHIZEEN Y 7 Be b A
rr—REHESI,. 3 ZBHOT T F 1L é RES21A00-Q1 (Rins~ R a5+ Rings R ge) Z1# A LCHERSINTOET, b
SOV TRET A O NV LTV T B A D M BERETDHE, Vepunt PED =T 1 T AARERE SISO
FT, LIR- T, ZOBEOZEFH /)BT38 0.25V THY, 77 HI11E 1.67V & 1.42V TF, Hi&iy/e @7~
B A G =10 0%, [FAETLIZETL, ZOELELTELND Vour PR KMEIZAF 2.5V T, o7k
3.3V ADC CHHMENHVET, MBS T, OPA4392 D 4 FHHOF v NN EEH L CZOHINERE2 v 77, B
D ADC RZANRELTHERET A2 &N TEE T,

VsHunt

|
|
|
ILOAD + ISTATICZ | ILOAD
|
|
|

|
|
|
lLoap *+ Istatict * Istamic2 |
> | > —_—
| Rsnunt
¢ NN
Veus @ lLoap
GND
GND § Rez Res
Vmip1 Vmip2 3 OPA392
ING OPA392
Ring NV OPA392
Rinz > R,
IsTatict IsTatica % A — Vour
> Res
Rins —\\\—¢
+ Rins
OPA392
Res
GND
8-15. N\ ¥ A RER> v FREE—K 7 AR
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821377V — 3 iR

RSHUNT 10m
VCH 50 - o l ILOAD 25 vee
TE TE q\ RIS 10k vee
L B B L o ,ZIX” OPAX282 =
X R VEE _2: U2 OPAx352 —{ VOUT
i - RG3 100k VREFADC E
EL-E E I RG4 100k RING 10k
VHID2
& = RiNg 10K | VEE
= =2 UZ OPAx382
z 2 VEE VREF VREFADC
i=t = L + +
it vee WE1E WS2-33 330
WEE —
8-16. TINA-TI DEEEF )V
0.0485 1.55
0.04845 —~ 1.545
2
< ()
E 0.0484 g 154
| s
5 004835 § 1535
3 T
£ 0.0483 Z 5
[a) g :
=
0.04825 O 1525
— lstaTIC2 : — Vo
— lIsTATICY — v
0.0482 152 MID1
0 25 5 75 10 125 15 175 20 225 25 :
Shunt Current (A) 0 2.5 5 7.5 s;gm éi.r?ent1(?A) 175 20 225 25
8-17.1 Xab—alé s N
& stanc P¥2ab—a &R B 8-18. Vyp DI alb—> 3 ViR
2.5
—V
225 ﬂ
2
g 1.75
S 15
8
;0 1.25
32 1
=]
O 0.75
0.5
0.25
0
0 25 5 75 10 125 15 175 20 225 25
Shunt Current (A)

8-19. Vour DZalb—a R
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8.3 BIRICRE T S #HRHIF

RES31A-Q1 O U4EITH &% CMOS 7t 2DRIEHIBIT LY . 47/ A 2D 7 A ¥ DR KFFE—F Bk
USEBNBIE AR ED 9, IS L OFHEI7 AT AL BT 5T A R OIS CHE, Zh2h
HRATERS B O HEAEBIER A1 e BIRL TS,

F A ADEEINGT RO I KEFH B E T2 ERDZ LN TSNS AL, IBINOEERIKE 2 BB L TS
Wy AT BRI RSP 2 E AN A 3528138 TLEE W, 2O IV 3 EERD/NT U AN BT,
RES31A-Q1 DL A AN w7 B X OB DRI L D L BRI ND T2 TT, RES3M1A-Q1 73/ E 5% i A i ik BED D
PREET DL TIEIL WA T RAEIIN T 0 OY = — FAG—Ra sy Egs b WHNCELEL ., 53 E s 260 —7
B MSTICEN B EEE T T T HIETT, R ERREELZTELNT L — I X T B RO A4 —R
PERLET,

84LA47Uk
841 LA 7D PDHAL K1 >

T A AT R OBEIEREE FH 57200 LU RO IORENI 7V MEMR (PCB) LA T U MFIEE L TZEW,

o ANRE=NT BIRTALRM N TAL DB TEDLIZTHEL CRLEL | A ERM S ZIRBL £3, ZnHD M — 2%
L TRUE CERWGE BE O R W —R% ) A XD LN — AL T T HOTIFR, BEIIARZSE 5508
DN T,

o AMETEREL I, ATREZRIRY T ASARICIKEEE L E T,

o AJIR—RX, TEBRVELLLET, AR —RIL, BIROHF THRGEELZZ 0T WS ThAZEITHITHE
BL TSN, ZEEBOSGE, AJIF—rDESETELR T —HITET,

s BAVE—HUAD AIMEFIE, JAARD LB DS T ET,

o VAT LABIRELEDHEYNZ T ANZ) TSI TNDIEE MR LET,

o IEOMRER SO AL CTD#H% T PCB 22 —=27 L%,

o BEREEOEMRI CIX, T TRATF VT N —U~DKyORNCIVERENEN T 256038V ET, PCB /KT
PEFL721% T, PCB 72y 7V _R—X 7 LT, JFHICT AR S —ICRA EN TR a2 R ELET,
FEAE DL BEH#IZ 85°CT 30 S HDARIRAN—F 2 72172 IE+ 0T,

o THAARADHEAMEEE T HEROIFEE DTS2, 2 20 GND/ISUB B> DHIHD 1 DDIHET TR
L — NI LET, 9— 5D GND/ISUB v a7 u—5 472U E T,
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84.2 L1470 FAI
LU FoBTlit, RES31A-Q1 % VSSOP 7o 7°& 0402 VA XDT w7V arForhb—kIOoRL QOVET,

Input_ N
Offset |
Input P -

h-——Quiput B

= Output_P

K 8-23. 7OV b7V RNy o EBHBAHANT  TDORE
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8-24 TlX, 2 o™ RES31A-Q1 T/XAA (Tl &1 DDFT 2T )V F¥ 3/ X707 () 2 HLET,

K824. 7OV M7V RNV Y FaFINEHT TORE
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OTNARBLULRF AV FOYR—-F
9.1 F1NA R HiR— b

9.1.1 BE YR — F
9.1.1.1 PSpice® for Tl

PSpice® for Tl I%, 7 rZ BB OMEREFHM I N, DRI B LT Ia b —2a BRBE T, LAT VRN BUEIZB HHT
2\ BTV RT ADORGFET NI AT DR EAERR T HZE T, BRI ARNHRL TS AETOMM &G C&E
ﬁ‘o

9.11.2TINA-TI™S S a2 b= 3>y V7 U7 (EESVO—R)

TINA-TI™ 32— gy Y7 =714, SPICE =0 & _— A Z U iR /178 AR e AR S S 2L —
ary 7alIA5TT, TINA-TI 32l —3ay V7R =T 1d, TINA™ V7RI =7 OF R COMREZHi D EE N — Vg
YTV T BTNETITAT T IUCNA T, ~/aT T NDTATZIRTVa—RERTOET, TINA-TI 3=
L—yay Y7772, SPICE OEEHER) e DC fEHT | I TEMENT | JE AN A FNT 72 8 O 2SRRI 2., 1B
A EHERE D STV ET,

TINA-TI 232l —3 gy Y7 =TIEREBL O I2L — a0 WV—/L Web R_R—I SR CH 7 n—RT&, o
— PR A SESF TR TUI TXS | IRE B AT BE 2 2 TV ET, (RAREHAIZRIC LY . A T4 8RN
L. [\ —R,EBE. BIOKEEZ 20— LT, @R A7 ZAZ—8 Y — LR TEET,

a3
INHDT 7 ANEAE AT DIZIE, TINA V7 =7 720 TINA-TI Y 78T =27 DAV A= /L S TN EL

BHVET, TINA-TI™ VTR =T T4/ 00, BED TINA-TI 2=l —ay VI =T 25 a—R
LTL7EZE W,

9.113TIDYT 7 LR TFHAL Y

TIOVZ 7LV A THAAL Tl OEFREET I 0y 77V r—var EFZIZIVER S -7 T rl3%E T, Tl oV~
FLUA TWA AL, BIERER, BB OEIN, v 32— al | 5847 PCB RIEKBLI L AT Uk, #hdh ., HIEHE A
OMREERMELF T, TI DUV T 7L R T A0, hitp:/lwww.ti.com/ww/en/analog/precision-designs//>H4 27 A
TAFTEET,

9.1.1.4 Analog Filter Designer

Analog Filter Designer 1%, Xl LU Ialb—rar V—/L Web X—U0 5 Web ~—2DY —/)LELTHIHTE,
TR T 7T 47 74NV DFREE b, = —tara b TITAE T,
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9.2 KFa Ay bDYR—F

9.2.1 BEEZH

B ZEEHZOWTIE, L FEZBL TS0,

o TRV RALARINAAY TRESTIA-QT - HEH I, ~ > T2 2352, JEH 7 N1 %, 1kQ A7)

o TXHVRALARINWVAAY JRES21A-Q1 : Fg /], ~ v T2 2355, JEEA T N14, 10kQ A 7]

o TXYARALARYILAY | [RES60A-Q1 H#/H, 1400Vpe., /B #a/E 0 E# ]

o TXVARAARINRAY | EIFED 0 T N EIHL T E R L FEE) T 7 1Al D CMRR D&w K7 7V
—gy J—h

9.3 FFaAY FOEFMEMERITMBAE

RF¥ 2 A PO EHINZ DOV TOMEEESZ T EDIZIE, www.tij.cojp DT /A AR 7 4 /L2 % BV TLIZEW, %] 27
Vo U CTRERT D8, BRINTZT X CORERICBET I AV AN BHZ T IO ENTEET, EHEOFEMIC
ONWTIE, WERTSNTERF 2 AV MIE FNCWDAUGET B A Z B LIZE0,

9.4 R—F - VY=

TXA A A AV VALY E2E™ PR —F T3 —TAE, TP =T PR A DR E LR FICE T A M AN
—IPLRGERD D EBESAZENTEXAIGHT T, BEFORIZEZRKR LD, MEOEME LIV T52LT, it T E
T XA R TG DI ENTEET,

Vo 7ENTWDar T o0E, HEEBEICIDBROFEF#HEINDILDTT, ZNBIEET IV R ARV ALY DL

BERRERR TALDO T BT LE TV R A RN ALY D BfRE KL O TRBOER A, THF TR AR
VALY O R ESZ IR TTEENY,

9.5 FE

TINA-TI™ and T3 A AL AV VALY E2E™ are trademarks of Texas Instruments.
TINA™ is a trademark of DesignSoft, Inc.
PSpice® is a registered trademark of Cadence Design Systems, Inc.

TRTOPEEIL, FNENOFFAEIRBLET,
9.6 HESMEBICEHT S EEHEE

ZD IC 1%, ESD IZho THRIE T A RREMENRHVE S, T R AL AV LAV T, IC BB L ISl e B o2&

A BAHERL ST, ELOBROROBLOR BRI DRV A, 7 A AEHET 5 BTN BI T,
A\ ESD ICEBMHAIE, DT DR MREIE T DT A AD TSR £ CHIGI DD E T, K72 IC DG, /$TA—FHD T

AT D2 TRRESNLTODHARD AN FTREMEN D 70 | RN FEEL LT <o TN ET,

9.7 g

TXY A A ZOHGEETIE, TI TRIEHSNDHGE, KiE, BLXOERE —EICL AL TOET,

AV AT

HGE

TNRAH v F U TEINT Rg & Ry EHIOESOMAE DT TT, 2 DOEPL Rgy BLN Rng WEFNZHE
ST, B EDSER x 2R LET, 2% x O %, B2 MIDx THIESHVET, RES31A-
Q1 12X, % 1 (Rg1 + Rint) LorJE s 2 (Rg2 + Ring) @ 2 DD AT v RV INBVET,

Gnom R TE D5y A D BFRT A FTIE S, Rgnom/Rinnom EL CRIFRE I E T, RES31A-Q1 DESCAIFEZR
By FEHIFERZRY | ZHUTIY Grom BRRVET,

Gx RIEZRDT AL BFEE B R LILE | FFED D ERR X DFEEEDORNES A FI2IFT R, Ry Ring &L T
RtEShET,

Gvbnom R IE D7 [ E 45 DAFRETIXERABRY 72 53 FEER A8 7 A RIS CCL Renom / (RiNnom *+ Ranom)
FE721% Rinnom ! (Rinnom + Ranom) PV T HUnEL CRIE SN ET,
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Gvbx YLD T AL REEZRB LUIIGE . DS x OFEBEORESNT- 0 Eas Bl 7 A2 T, [BIEERK
WZIEC T, Rax / (Ring + Rax) F721E Ring / (Ring + Rax) DWW T UL CEFRESILET,
tpx FEE D5y B4 x \CBET 5 IEHUL T A 7852, 2T AL 23 AT DB Gy = GromX (1 + tpy) TI
PRI AR DA tox = 00 Gy = Gpom T
tm FEED RES31A-Q1 T /A RIZXFT D 2 DD Egs T ALV AZED R —E, ty = tpo — tp1 ELTRHES
NWET, (Go—Gy) IGpom [THIH L ET, filkbEi7z CMRR FHEIZEHINET,
tvpx FEED 5y g x (\ZEHE D IEBY LI 0 ESR B D7 A L RRZE, /yEAR O 7 A 23t R
BB, Gypx = Gvpnom* (1 + typy) T BAREIK DA typx = 0 52> Gypx = Gypnom T
Vbx KB DAY L x DI EIINES N5 EIE,
VRx K EOHPL Rx OHHIZFIINE D ELE, 72 21E. Vring X Ryt PliTROEBILEE2FRLF T,
10 KETREFE
GRS RRBOEFTIIUETEZEZ L TCWET, TOWETERIZ R ZERICHEL COET,
Bt BT b
March 2026 * IRV Y —A

M AAZAII., Ryo—2, BEIWENXER

LIBE DR = ZiE A =T0v Ay r—2  BEROWESUC T o fF @i ficn T ET, ZOHHRIT, fsEOT A
A TELR DT =TT, ZOT —HE, PER ZORFa A MUGETETICER SN G EBHVET, K
T == DT I YA SN TOD AR, BiE AR OB E 2 BETZS0,
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i3 TEXAS PACKAGE OPTION ADDENDUM
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www.ti.com 13-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 ©)
@ )
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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https://www.ti.com/support-quality/quality-policies-procedures/product-life-cycle.html
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13 TEXAS
INSTRUMENTS

www.ti.com

PACKAGE OPTION ADDENDUM

13-Apr-2026

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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PACKAGE MATERIALS INFORMATION

13 TEXAS
INSTRUMENTS
www.ti.com 14-Apr-2026
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
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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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