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13 TEXAS RES11A

INSTRUMENTS ZHCSTZ3 — DECEMBER 2023
RES11A 1kQ i A PLEd S 2 B fH 53 FE 38

1 %4 RES1TMA BERBESBE N —40°C & +125°C, =54

XA 8 5l SOT-23-THIN H3& , HERTH 2.9mmx
1.6mm ( HERYTRHEFHE , T2HESIM ) .

TORESEE : —40°C = +125°C
BHRIEEE : £0.05 % ( HAEH)

+ {KBE : +2ppm/°C TCR ( & K& ) HERER
2 EI_.FH - ta ik () HERFE@
. BEOEE. BRETER RES11A E?F (SOT-23-THIN .15 9rmm x 2.8mm
. iﬁ =
. ,Eﬁg%ﬁ%kﬁzﬁmx% (1) BARESRE BIMEN :
. EASENEEN S TN E AR (2) HERY (KxFT) RRHE, HEESIM (0EA) .
- EEEHEBENSEDHKS BHER
- BHLELRB[RERE BHHE R R
3 % 8f RES11A10 1:1

™ :
RESTA —REREMSEEX , EABMKE (T) I e
WIR, SRRl CMOS T2 MEE SiCr, &8t 1 =
B4 1kQ WFRFRHARME | TSSHERE 8RR RES11A20 12
B, HRUHZHEHRLERUFEERRAER, REF RES11A25 (1) 125
BRHHEMNER 180° , AN EAXARMIEREE RES11A30 (D 1:3
B RES11A, WIS MREEFERAH RS TP RES11A40 1:4
RMUK, EPRASZSENANREMN, REST1A50 () e
RESTMA RIIEESLERTEBEE 6K FINENEN D RES11A90 1:9
ESRHNLERERTN +120ppm ( BEE ) A, ZB RES11A00 1:10
B EENE

SEERRFAE , RALRERBMRN
+2ppm/°C, WA, AN REKHRENECES 2@
M RIEFEIEA.

RIN1 46] GND/SUB ] []RES11A40, G = 4
25%
R\N1 —
_ 20%
RMID1 [ ] RIN2 g
8 15%
R Substrate Rinz 2
[a]
10%
RG1[ ] RMID2
Rez 5%
0

GND/SUB [F

H] RG2

MEFEL (HFEEL ).

30%

85 90 95

100 105 110 115 120 125 130

Common-mode Rejection Ratio (dB)

ThRESEE HeERTETXHARE CMRR

AEFRHRNEARERE, HEELL, TIRETEY ; BTHEIIRTTEEATANILIE , TI FRIEFIAERYE. HEik
AW BFATF ti.com SERIEURA (2HIXH) .
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R - ISR 1 IR < = SR 19
| 1 BT SR 3 8.2 BRI RT A ..o 23
L SRR 4 8.3 B R IC I et 26
[R5 S B o b=t | FO TSR 4 R o TSSO 26
B2 ESD oo 4 O BRI TR IE e s 29
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R - = S 5 I3 & = -2 =SSR 30
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4 5| B E R TheE
rRnvt [ |1 8 | ] onprisus
rRMipt [ |2 7 | ] RrRN2
Rét [ |3 6] | rRumD2
GND/SUB 4 5 RG2
Not to scale
4-1. DDF #3% , 8 5|k SOT-23-THN ( TR#LA )
& 4-1. BIHIThRE
)
3l HEA
% w5
BERREERE. NURE—1 GND/SUB 5|H#, f£%5—/ GND/SUB 5|#&Z , ph L ELER
GND/SUB 4.8 Bt pmenEEng. SRSET 74,
RG1 3 WA PHERR 1 WiE S BpEERE
RG2 5 WA PHERR 2 WigsE B pEEE
RIN1 1 wWA 2 ESR 1 Wi A BHEERE
RIN2 7 wWA 2 ESR 2 Wi A BHEERE
RMID1 2 i 2 ESR 1 POk
RMID2 6 i PESR 2 WPk
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5 ##&

51 4N JmAFER
EARBREGTHIEEESEANE (BRIEZFHH ) O

B/ME BARE| By
Vem BASEBE (EZEIMZE GND/SUB) +135 v
RES11A10 +77.0
RES11A15 +64.2
RES11A16 +63.0
RES11A20 +57.8
NWouy | ERDEBENBARIERBE (RINX 3 RES11A25 899,
MIZE RGx 51 ) @ RES11A30 +102.7
RES11A40 +96.3
RES11A50 +94.6
RES11A90 +128.4
RES11A00 +135
Ta RERE -55 150|  °C
T 4R -55 150| °C
Tetg IERE -55 175|  °C

(1) BHEWRAMEEEZTUERASNREERRR, LVRAMEE AT RRFGEXERM TREZNESTRA UNOEMEM SR
THEBERET, NRBHENETRABELYRANEHTEANER , BETHT LTS ERET , XTHMMBRFHNTESE.
REMIMEREH MIERR 0o

(2) BSEATAVHNRABRNEE, BREXLEFBFTHETHE  BAMERNEARLSH T, B 150°C,

5.2 ESD &4
& L Xi7J
AR BER (HBM) , &F4 ANSI/ESDA/JEDEC JS-001 #RA&(M +1200
Vesp) | B - i v

FEHESHFIER (CDM) , 74 ANSI/ESDA/JEDEC JS-002 ¥RA£E(2) +2000

(1) JEDEC 3 #% JEP155 $5H : 500V HBM Y8 1E4R M ESD 2 4IRRB TR 47,

(2) JEDEC 3#4 JEP157 $Et : 250V CDM e 1EFRHE ESD BHEIRE T T2 47>,
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5.3 BRET&RHA
EBRBRZATHIERECSEANE (BRIESHHHA )
BME FRERE BAE L X0
BAHMEBE (IESIME GND/SUB ) +120 Vv
RES11A10 +8.93 +12.2
RES11A15 +8.93 +12.2
RES11A16 +8.93 +12.5
RES11A20 +8.93 +12.2
B Ry BORARLE BT (RINX 3IHE CESTIAZS w744 110.2
RMIDx 5I# , mA
Tp=25°C T 10 &) RES11A30 +8.93 +12.2
RES11A40 +8.93 +12.2
RES11A50 +8.93 +12.5
RES11A90 +8.93 +12.2
RES11A00 +7.44 +10.2
RES11A10 +8.93 +12.2
RES11A15 +5.95 +8.14
RES11A16 +5.36 +7.49
RES11A20 +4.47 +6.11
B Roy MERKIFLEBRR ( RGx 5IIE RMIDX [ReS11A25 +5.95 +8.14
%l\ﬂf 25°C T 10 &) (™ RES11A30 +5.95 +8.14 mA
RES11A40 +4.47 +6.11
RES11A50 +3.57 +5.00
RES11A90 +2.98 +4.07
RES11A00 +2.98 +4.07
Ta IR E -40 125 °C

(1)  fRiI& Rgya = 156.2°C/W, ERTEL N TEHRRA N 2 ERFIREINEELROBER. UREHRSERRE T KAER , BRIGER
PTFRETHERE. UFEFSEATEKBER  BREGHABBRDTRETHRKE, EFLYRATEE PRSI,

5.4 RMRERFER
RES11A
AR DDF (SOT-23-THIN) By
8 5|
Rgua SERERME 156.2 °C/W
Rauc(top) SENFE (NEB ) HME 77.0 °C/W
Reys G BRI 73.7 °C/W
Wyt SZEMEFES ] 4.5 °CIW
WiB SEBRRIRBFESH 735 °CIW
ReJc(bot) HEBHNFE (KB ) MFE iEA °C/W
(1) BXHBERERNESER , BSHAFE4F IC HEHEL MARE.
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5.5 BSEM
Ta=25°C (BRIEZHHH )
B AR BME HEE BKXE| By
MR
RES11A10 1
RES11A15 1.5
RES11A16 1.667
RES11A20 2
_ . RES11A25 25
Grom FRFFEEER (Ray/Ring) RESTIA30 3 VIV
RES11A40 4
RES11A50 5
RES11A90 9
RES11A00 10
RES11A10 +500
RES11A15 +500
RES11A16 +500
RES11A20 +500
by |PES1NEERE O RoiRp)Gram—1 oo 129 299 pom
RES11A30 +500
RES11A40 +120 +500
RES11A50 +500
RES11A90 +500
RES11A00 +500
RES11A10 +500
RES11A15 +500
RES11A16 +500
RES11A20 +500
HER 1 9 EBREE (1 + Gnom) X RESTIAZ 2901 ppm
(Rint/(Rint + Rg1)) - 1 RES11A30 +500
RES11A40 +100 +500
RES11A50 +500
RES11A90 +500
RES11A00 +500
RES11A10 +500
RES11A15 +500
RES11A16 +500
RES11A20 +500
e |#EB2WHEREC (RezRn)Grom—1 [0 1A25 =501 pom
RES11A30 +500
RES11A40 +120 +500
RES11A50 +500
RES11A90 +500
RES11A00 +500
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5.5 BANSM (4)
Ta=25°C (RIEDEHN )
E 2 y [fne3od R/ME ARE BAE| B2
RES11A10 +500
RES11A15 +500
RES11A16 +500
RES11A20 +500
HER 2 99 EOREE (1+ Grom) RESTIAZ 2901 opm
(Rin2/(Rin2 + Rg2)) = 1 RES11A30 +500
RES11A40 +100 %500
RES11A50 +500
RES11A90 +500
RES11A00 +500
RES11A10 +1000
RES11A15 +1000
RES11A16 +1000
RES11A20 +1000
RES11A25 +1000
tM ﬁE%E 1 *D 2 E"JEM@?}? tDZ - tD1 ppm
RES11A30 +1000
RES11A40 +85 41000
RES11A50 +1000
RES11A90 +1000
RES11A00 +1000
tabs BIRE (FHEME )@ (Re/Rynom) — 1@ +2 +12 %
W REGE MAX (tabsRIN1, tabsrG1: tabsRIN2, tabsra2) — MIN +235 ppm
(tabsRIN1, tabsrRG1» tabsrIN2: tabsRG2)
EARH
B ETHRERH (FBM ) @ | (ARJRpsc)ATs T drcE +18 pPMIC
A] - B = L = o
éﬁgﬁ?&l’%ﬁ&%ﬁmg¥ﬁ (BPE Ao, /ATA 1'?25:&10 C=®E 0.2 2| ppmiC
TCR SR CERE R @ Aty/ATA e E £0.05 opm/°C
VRINX = OV 5
AR JAV +0.02
SAMET BERY (SmE) @ W VRinx = 40V v
@
VRey = OV &
ARG /(AVRGx * Grom) Vigi - 40\/: +0.02
BN S ESREERE (B2 E Vpy =0V ZE Vp, =
26 ( Atp/AVpy D= OV 2 Vou +2 ppmAV
= = =
VCR o5 BEL 19 PR B FE 2K () (Dtpy — At()/AVpy X([))\x/ OV 2 Vo +0.5 ppm/V
[{ZE7
RINx Z GND/SUB 22
Ci BlmE @ RGx & GND/SUB 16 pF
RMIDx & GND/SUB 3.3
f = 10kHz -100
EiR®EZE GND
f= 1MHz -64
&4 (RMID1 Z RMID2 ) @) dB
f = 10kHz —98
HiREzE
f= 1MHz -56
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55 BSKE (&)
Tp=25C (BRI ESHRT )
% Wi fr BME REE  RANE| R
ERWEZ GND 35
-3dB 3 ) e 20 MHz
RES11A10 66.0
RES11A15 68.0
RES11A16 68.5
RES11A20 69.5
CMRR | stigmaite © RESTIAZ oo a8
RES11A30 72.0
RES11A40 74.0 95.4
RES11A50 75.6
RES11A90 80.0
RES11A00 80.8

(1) Rgi/Rint 3 Ro/Ring SHRFREEER R,

(2) R(;1\ R|N1\ RG2 =4 R|N2 ERFHEENXR,

(3) HEBEREINMLER , UBDL (R 100% ) NG H,

(4) RIFBBUIAE.

(5) HMBEREEZEPHRAB[HREPXINEXRABRZERASMITELLN CMRR , FEREBIRENREAEENE, BXELZEL , FSREH
E@gﬁi%@ﬁ:‘&%ﬁﬁf/ﬁ%ﬁﬂi#%ﬁ¢'59 CMRR BAF M. MFENEWMTIBEERN, NMREEEBEARRER , ZER2EN
R,
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5.6 ARG
Tao=25°C (RIS HHHA )
12 12
|E RES11A40 |E RES11A40
10 10
A8 nm AS 1
g alln g ]
172 — - [%2]
&6 88
> >
[ [0
a a
4 4
2 2
0 0
-150 -100 -50 0 50 100 150 -50 25 0 25 50 75 100 125 150 175 200 225 250
to1 (ppm) tpz (ppm)
RES11A40 n=1411,1#t RES11A40 n=1411,1#t
5-1.tpy o7 5-2. tpy 9%
12 14
— [ 1 RES11A40 _ [ 1 RES11A40
10 1 _ 12 -
- 10
8 | = . —
S ~ S —
§o 5 I
3 %6
=} a
4
4
2 2
0 0
-50 25 0 25 50 75 100 125 150 175 200 225 250 0 25 50 75 100 125 150 175 200 225 250
tm (ppm) Absolute Tolerance Span (ppm)
RES11A40 n=1411,1#t RES11A40 n=1411,1#t
5-3. ty o7 5-4. BNBEBESF
0.6 30
0.55 -_— R@JA =156.2 °C/W 25 —_— EG
— RN
’;“ 0.5 20
< 045 g
s g 15
*g 0.4 S 10
G 0.35 5 5
8 03 £
9] o 0
2 0.25 =
[$) = .5
& 02 8
Q @
< 015 g -10
8 0.1 X 15
0.05 -20
0 -25
60 40 -20 0O 20 40 60 80 100 120 140 160 -75 -50 -25 0 25 50 75 100 125 150
Ambient Temperature (°C) Temperature (°C)
RES11A40
5.5, BAIhEE 5-6. Ry — Ryt SBERMXFR
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5.6 HASH (££)
Ta=25C (BRIEZHHSH )

983 3932
—— Divider 1 —— Divider 1
982.5 | — Divider 2 3930 | — Divider 2
S 982 S 3928
z o
T 9815 ® 3926
Q @
2 g
s 981 S 3924
£ R
[} [%]
& 980.5 ¢ 3922
5 £
g 980 & 3920
979.5 3918
979 3916
-75 -50 -25 0 25 50 75 100 125 150 -75 50 -25 0 25 50 75 100 125 150
Temperature (°C) Temperature (°C)
RES11A40 RES11A40
5-7. R SREEBAR 5-8. Rox SREHMAR
0 -10
— Unit 1 20
g -20 € -30
a g
= = 0
£ 40 £ 50
e e
TR m 0
ie] L 70
E; E:
- .80 ~ -80
3 ] -90
> >
& -100 a -100
-110
-120 -120
-75 -50 -25 0 25 50 75 100 125 150 -75 -50 -25 0 25 50 75 100 125 150
Temperature (°C) Temperature (°C)
RES11A40 RES11A40
5-9. tpy SRERMNAR 5-10. to, SRERKXR
15 15 —
12 =l 12 — |
& 9 B g 9 ]
172 [ [%2] ]
[0} [0] -
Q2 2
3 3 m
a 6 | | a 6
3 3
: 1 L dl
-0.3 -0.25 -0.2 -0.15 -0.1 -0.05 0 -0.3 -0.25 -0.2 -0.15 -0.1 -0.05 0
tpq Drift Error (ppm/°C) tpz Drift Error (ppm/°C)
RES11A40 n=92 RES11A40 n =96
5-11. tp MBOH 5-12. tp, MBS 4
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5.6 HASH (££)
Ta=25C (BRIEZHHSH )

100 15
| — Unit1 —— Unit2 —— Unit3
75 _
— 12 -
g 50
Qo
o
2 25 S ]
-d ~ prd
(2]
g 0 8
IS >
@ 2 g
s -25 o
ie]
T -50
& 3
-75 |_
-100 0 [ 1]
-75 -50 -25 0 25 50 75 100 125 150 -0.15 -0.1 -0.05 0 0.05 0.1 0.15
Temperature (°C) twm Drift Error (ppm/°C)
RES11A40 RES11A40 n=95
5-13. ty SRERNXR 514, ty RBH 7
971 3883.5
— Ryn1 Calculated — Rg1 Calculated
—— Rn2 Calculated 3883 | — Rg2 Calculated
97075 | — Rin1 Measured 38825 — Rg1 Measured
— Rin2 Measured —— Rg2 Measured
- . 3882
] ]
o 9705 o 38815
(&} o
§ g 3881
L R
%8 970.25 % 3880.5
14 4
3880
970 3879.5
3879
969.75 3878.5
5 10 15 20 25 30 35 40 5 10 15 20 25 30 35 40
Voltage (V) Voltage (V)
RES11A40 PRELA Rxv) RES11A40 FREL R Rxsv)
5-15. Rinx SRERK%R 5-16. Rox SWEEANRR
0.15 0.5
—— Ryn1 Error —— Rg1 Error
0.125| — Ry\2 Error — Rg2 Error
0.1
0.25
_ 0075 _
G ]
o 005 o
(] o
E 0.025 E 0
2 ]
3 0 3
[h4 o
-0.025
-0.25
-0.05
-0.075
-0.1 -0.5
5 10 15 20 25 30 35 40 5 10 15 20 25 30 35 40
Voltage (V) Voltage (V)
RES11A40 Rinx s2rE — Rinx i » LA Ryv) RES11A40 Rox sz —Rox s PR Ryv)
5-17. Rinxy REREEHHEXRRRESMERHXR 5-18. Rex KR ESHMEXAERESMBHENXE
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5.6 AN (4)
Ta=25°C (BRIESHHEH )

5-23. RIREMEEMKFR

90 -50
— tp1 Measured —— tp4 Calculated — ty Measured
60 —— tpo Measured —— tp, Calculated -60 — ty Calculated
—~ ~-70
~ 30 g
§ g 80
= 0 >< 2 9
£ £
é -30 *g -100
2' 60 £ -110
© o
& 90 E -120
-130
-120 140
-150 -150
5 10 15 20 25 30 35 40 5 10 15 20 25 30 35 40
Voltage (V) Voltage (V)
RES11A40 WAL tox(sv) RES11A40 FRAEILR tmsv)
5-19. to, SMEREMXR 5-20. ty SREENXFR
0 120 -10 120
-6 60 -15 60
0 -20 0
g c | g c
= 60 & z 25 60 @
£ h! 5 g
] o ] o
-120 -30 -120
-180 -35 -180
— Gain (dB) — Gain (dB)
—— Phase (°) —— Phase (°)
-36 -240 -40 -240
1™ 10M 100M 1™ 10M 100M
Frequency (Hz) Frequency (Hz)
RES11A40 VRINX = VTEST s VRGX =0V RES11A40 VRGx = VTEST s VRINX =0V
5-21. HREMEEMHXR , Ring 5-22. FREMEHEWXR , Rex
-20 105
— Floating Substrate .
—— Grounded Substrate Q
-40 = 100
RS
&
o -60 5 95
Z =
~ O
x 2
- Q
% 80 & 90
] S
IS} <]
-100 E 85
C
<)
£
-120 g 80
O
-140 75
100 1k 10k 100k ™ 10M 10 100 1000 10000 100000
Frequency (Hz) Frequency (Hz)
RES11A40 RES11A40 XA OPA210 M ZE 5 KRS

5-24. CMRR SRz xR

12 BEXXHERE

Copyright © 2024 Texas Instruments Incorporated

Product Folder Links: RES11A

English Data Sheet: SLPS785


https://www.ti.com.cn/product/cn/res11a?qgpn=res11a
https://www.ti.com.cn/cn/lit/pdf/ZHCSTZ3
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSTZ3&partnum=RES11A
https://www.ti.com.cn/product/cn/res11a?qgpn=res11a
https://www.ti.com/lit/pdf/SLPS785

13 TEXAS

INSTRUMENTS RES11A
www.ti.com.cn ZHCSTZ3 - DECEMBER 2023
6 SBNBER

6.1 Bt REE

6-1 BRT —MNATERNENBBREETS, BE Vo RRAEDERMIBHNEE , WO ESR 18 Vpo B
E Vpoy RRAELEMKBE , W Vong 8T Rny BB |, Vet 8% Rg W,

RES11A

Q Vrint Rint Re2
C Vra1 Re1 Rinz

6-1. 7 2% 1 WERNBARE

YEA RESMA RIRBZE R ARG (WME 6-2 Fin ) , DESFWEMRLERLIBE G = Rg/Ry KIZE
BARER, PURNESBABANRAABEREXMHFXNAZENTAK, hRFENHBABARBEASHE
(tp1s to2 ) A Rax/Ring "N , SAMERELIX LR ITE,

BR , RESMANZE—MNERNAGSENEDES  EXMART , FREE Vyp ETFHABE Vp T’ Rg/
(RN +Rg) , BRI Ry/(Rn + Rg) , 1B 6-3 FiR, RETXED ERERNLERIZMRSKENZEASH
2, BL Rind/(Ring + Rex) RRo

Re

Vour
e
N

GND ]
B 6-2. A B M B 6-3. 3 AR =Rt

6-4 BRBRTHT CMRR (tEWHEEREE. W T XEXAEEREES LR CMRR WEEK K , EXBEE
CMRR ZT£HBURTEHMENTE ., BEXEZEER , BESHET 8.1.1.1 MEHEEZILH L7 EEZEN L ZE S AL B
By CMRR RLAF

Ideal Amplifier

+ Vour
RES11A
Vine

6-4. CMRR it ¥ £ REH
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6.2 R FN M S

B65BRTHATEANENEREE, WF RESMA, AT 1MQ Rinown EBBEF 10pF Cunown BB 1%
BESUE—/BERSERS ; SHNESEMERARZATIHESHEMNEE (EARFFH Ry ) HBENFEBRR,
N7 NBEBRRFERNEZRERN , R 7 ZEZNHERTRE. FESRER , M 100Hz 3#E=E 50MHz,

Network|
Analyzer

%7 GND

RKNOWN

RES11A
Cinown

Vsource Rina % % Rez
GND R % % Rz

GND/SUB

N GND

N GND
B 6-5. HANESERER

6-6 RRTRATHRNEBNBIREE., HHEMEIR , M 100kHz F#H = 500MHz.

Network
Analyzer|

%7 GND

RES11A

Vsource Rint % % Re2
GND R % % Rz

GND/SUB

" GND

N GND
B 66 wRAERSEFRER

6-7 RANTRATHEUNENBREE. HHEXREBIR , M 100Hz FH#H=E 100MHz,

RES11A

RW1 %% %% RGZ

Network
V. Re1 Rinz Analyzer
SOURCE
<~ GND

GND GND/SuB

N GND

N GND
H6-7. B NBRSEREHR

14 XX PR Copyright © 2024 Texas Instruments Incorporated

Product Folder Links: RES11A
English Data Sheet: SLPS785


https://www.ti.com.cn/product/cn/res11a?qgpn=res11a
https://www.ti.com.cn/cn/lit/pdf/ZHCSTZ3
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSTZ3&partnum=RES11A
https://www.ti.com.cn/product/cn/res11a?qgpn=res11a
https://www.ti.com/lit/pdf/SLPS785

13 TEXAS

INSTRUMENTS RES11A
www.ti.com.cn ZHCSTZ3 - DECEMBER 2023
7 FAGEA
7.1 BER

RESTMA HEUMNERER SiCr BHAMR , EMNHIIRMMEERN D ER. ZREEERNHA BE Ry, M
Ring . ZERMMETIN 1kQ. EB|/UERBMAN F2f BIH Rgy M Ray , ENHEBURTHRMLEZE (Ro/Ring) . B
X RESTMA MR R, XLEBEENHNIARR , Ryt M Rgy BBRARE—NDERR , Ring T Rgy BERAK
BN DER. WAERREMA GND 5|1 fRE 254 E AR,

7.2 SheE S EHE
RIN1 46] GND/SUB
Rint
RMID1 [ RIN2
Rg1 Substrate Rin2
RG1 [ RMID2
Rez
GND/SUB [Iji RG2
7.3 #HE%8H
7.3.1 LBl
RES11A BV EEPEIES BA T 20 R
RiN1 = RiNnom X (1+tabs) = RiNnom X (1+triN1) X (1+tsicr) (1)
RiN2 = RiNnom X (1+trinz) X (1+tsicr) ()
RG1 = Rgnom X (1+trg1) X (1+tsicr) (3)
RG2 = Renom X (1+trg2) X (1+tsicr) (4)

Rinnom M Rgnom =B MNEHEEKNIRMHE. S typs RIRE=T, ATHRER RESTMA SSHHNENEE | B8 |ty
<12%. ENBEEXEHURT SiCr BPER (tgc,) BWEIL, AT RESTMA NEANEEERIER , HEXRBHERN S
X ; Bl , tsic, T EANBEFNE—PREEFLER | B tge, RBEEMT. UTREER , YNLHA
EZESNDESN , XERETMASHEK, S i, RIREW , ATHIRAATE RESTMA SH4ENEENRREN
BRE(EEZEREA tsc, 2F) -

Rox _ Ranom X (1+tRGx) X (1+tsicr) _ Ranom X (1+tRGx)  _ (+trex) _ (5)
RINX ~ RiNnom X (1+tRINx) X (1+tsicr) ~ RiNnom X (L+tRIN®) "0 (I+tring) ¥

RINx RiNnom X (1+tRiNx) X (1+tsicr) RiNnom X (1+tRINx)

RINx t RGx ~ RiNnom X (1+triNy) X (1+tsicr) + Rgnom % (1+tRgx) X (1+tsicr) — RiNnom X (1+tRINx) + Rgnom X (1+tRGx)

RESMA MM ER KD ERDELBEN 0.05% , XEWRERXEGRD ESRLER G MIRHLER Gom (AES ERR
X ) ZERXRZERIMT

Gy = Gpom X (1+th) (7)
48 tpy < 0.05%. HTFEZLANEZM BN QMRATETFEXLEIENSES , RbXERNXTUEFER 5 —&

FAKIERA tr, WBERRR., it , RESHNENIRIIREEZERRBRH +12% , B NHENERRERE (N T
LA ) KATE £0.025% SEEA ( FIFER try ) o
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RESMAMMEBRADEBLEERAIEN 0.1% , XEREDESE 1 WEER (G) Mo ESF 2 R (G,) ERWMT :

Gy — Gy

Gnom

tM =tp2 —tp1 = (8)
BEEXL , |ty <0.1%. B , STENLRNF ty 5S tpx M try KRB, BTFHENDEREXER , Bt t, 89
SRERIEERASRTHSAE , EABRTHEHEN RESTMA 884, ESIESHRASEERET , HERATITEHR
EH L (CMRR), #lan , BRI 1), ( RES11A40 VEREI{E ) KL 85ppm , A CMRR 7 95.4dB,

7.3.2 LLHER

RESMA WILHIEE AN MEFREAR  MAEERSKEBR AR, RMEANENS , XA HNEEREI S
B, mREEmS , WARERBHEMEEA LS, SMEEANEXRERBRIABRBHOMERME , HP Ry
HR#E Ry, WRBHMEY |, Rgy WREE Re, MR, 1 R WEXNRERR (R Q/°C BN ) KLYH
L RN L3BEREE Goom 15 ; At , BN BEMNRELEINRERI (MU ppm/°C NEM ) KEBHMEE.

BT RESTMA WEEEZXIER , HESANZER/D , HS4NEFRER FHEANEEEPHE — N KIEEER
FREBEN. BERENT , SN EHBSLAFHECNEHR. ATHRHEEEFEMUNEBERY , At Rg &
Ry BWHEREBLUE TR, Hla1 , RES11A40 MRS IHEE REA N 18ppm/°C (Ry T Rg WBERE ) .
HMNEEBIBEZERR | tpy X tp, WHEEBE RN —0.2ppm/°C , ty FBE R 0.05ppm/°C,
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7.3.3 AN BB ER K

RESTAMBERB/LFZTLEBRAEX , KB TFHNEHNRLSHCHBREAS, WHAE , XFEHA
HNAMLSHS I NBEPRERUNER | E5 0 ERLEREUARFIHLRE,

BEERERNDER R FIREMEE V, 2ERENNIRER P= VIR, RUNB[ATHHTHNRE, XLER
BECSHERRMEN , #MEKNATRERBER TN RSN EESHER. TCR EEENNRRENERE ;
Hit , NERABERNEEREREARBERRRA , HiITERHRRIAH KR

2
VR
Rfﬁ,ﬁ,ﬂ =] X RG]A Hig X TCR4ps X R 9)

971 3883.5

—— Ryn1 Calculated —— Rg1 Calculated

—— Rn2 Calculated 3883 Rgz Calculated

—— Rin1 Measured —— Rg1 Measured

970.75 IN1 3882.5 G1

—— Rin2 Measured —— Rg2 Measured

_ 3882
a G
3 970.5 3 3881.5
IS § 3881
12} (2]
E 970.25 E 3880.5
3880
970 3879.5
3879
969.75 3878.5
5 10 15 20 25 30 35 40 5 10 15 20 25 30 35 40
Voltage (V) Voltage (V)
B 71. Ry B EBERNXR B 7-2. Rg B S®BERMNXR

RTHES R XFRECHNEREERT R XGRESTMHEFACERER  XRENEERB=ENIFREERY
M, SEXMMABRONH—BMIRER ADC WRDIFLMIRERMY , RREHR T KGRI HETINITHZ
HRRE. RARRNLNBEERHRATR , ERBIEE TN,

0.4
0.35| =/ Ryn1 Error =/ Rg1 Error
0.3| — Rin2 Error —— Rg2 Error
0.25
0.2
0.15
0.1
0.05
0
-0.05
-0.1
-0.15
-0.2
-0.25
-0.3
-0.35
-0.4

Resistance (Q2)

5 10 15 20 25 30 35 40
Voltage (V)

7-3. BIERRENTREAESBERNXR
BRET RONEE (BYRUFEIERRNE ) 5 R XFEARITERENEREERH,

Rg= -R
BERY (O/V) = BE __DIEHE "
bias
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NEMN Ry, tp1. tp Mty ESIRE , TEESBINSBHEXINBERK. FlI0 , REST1A40 RYHEBEXT B EREK
é"]?‘] 0.02Q/V ( RIN = RG E@EE:E%%I ) o %Mtt@ﬂﬂfi%)ﬁﬁ , 11 = tpo E’Jﬁﬂ.ﬂ%ﬁ:%?&?\] 2ppm/V , tm HEE
RER 0.5ppm/V,

7.3.4 B{ERFE

EBFE AP RYR S A A A N BRI AY X rp AT PR A - (RSB M RES . N TREHRRET 100Hz BHESE
BREG , WA (S 1FRF ) FEFEE, BT 1kHz WXEH , BEURBRENE , ZRFLEEBHEBEN
g, REKEEN ERESBHRNBER.

NF#EM RESTA SHESERS , EANEMESE (Ry M Rg ) WHROLHLBENENREFZEZRTEN Ry || Rs
W PR RIS

ey = /(4kpTR) (11)

He .

ey B nVAHz REVHRIRERE

T BUFFRI (K) BB M4 5TRE

kg RUW/RGLESE , 1.381 x 10-23 J/IK
R=RnIIRg

filgn , 3tF 25°C THY RES11A40 :

ey = +/(4kgTR) = \/4 x 13867231 x 278 K x (1kQ || 4kQ) = 3.5 nV/\/Hz (12)

7.4 E34FTheEE X

RESTA BEEMMIVREBHE S EHFBEEMA. Ryt M Rg FERAKBHESESR , BrY Ry, M Ry HEE
BE— Mo ER. T , XMNDERASDFER XL B v UG E b B PE —# BB H B,

ERAMA GND 5| F ) — P REERFER. FEREZIESEBIROUNERNRERLIFE , LREHRE
HYRAEIHIN R, BARRM LER A GND/SUB E#ESIM , BURFEHP —/ EEDEHFE, M GND 5|HE
NEET ERERE , TRTESKER. —IRMNEE -7 GND 5|M , £5 -/ 5IMEZE |, BIEBIERTEKER
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8 M A MXHE
=93

LTNARMSFNEEFET TI T4AE , T FTEREABUENZEY. THEFATHETHRSE
BEEHAR , URBIEMN S ER IR AEIARS IR

8.1 NAEE
8.1.1 P UNED AR

RESMA BERATXUMENZDBAR. SEAXES UXBEMRXLUXIAMLE , WANEES E2F 2B LA
P AT LAR S ERBR Y CMRR MREME R, B 8-1 BR 7T EABK,

Rg
Vout = (Ving — VIN-) X (m) + VREF (13)

OPA392

h Vour
_i> ADC
RES11A
Vine
Rint % % Ra2 GND

VRer

Vin-

8-1. il RESTMA N URXED KR

8.1.1.1 ELF AL R EHE 57
EXfEREEDHRAREESD , /F CMRR ITEHNT :

Ap
CMRR = 20 X 10g10(|m ) (14)

Ap BLUREERIEDIEE , T Acy TR BB KRR, SIENLAOT

( Rg1 )+< RG2 )
Ap X = V\(}ﬂ — 0.5 x A1t R1N1RIN2RC,2 +Rin2 (15)
(RGZ + RINZ)
( RG1 )_( RG2 )
Acy = ‘(/()CI;/[T _ \Rg1+ R1N1RIN2 RG2 + RiN2 (16)
(RGZ + RINZ)

Rt ,

Rg1 % (RiNz + Rg2) — Rg2 X (RN + R
CMRR=20><log10(‘2>< 61 X (RIN2 + Rg2) —Rg2 X (RIN1 G1)D

17
Rg1 % (RiN2 + Rg2) + Rg2 x (RiN1 + Rg1) (7

BRIRES ERCEEAFENSRAERT , HERT 7.3.1 RAHAE X L REXHITRER
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) (18)

(19)

2
Gpom +1+ tRx ( 1- G'nom)
4X tpy

CMRR = 20 x 10g10<

R tg? <<1, FTAHKRIFER T CMRR ELLRA

CMRR = 20 X 1og10(

Gnom +1
4X tpx

REENL , 28ty ATHRERRE , N TAEES ERME , ZIRERKRET 4 xt,, RLAIER & &K
BHItEHRNRAERER. B, ty WARETHTIEUSEHEREN CMRR,

CMRR = 20 x 10g10(

Ghom 11 |)

m (20)

fltn | G =4 B RES11A40 s R IFER CMRR 98 74.0dB , MEE CMRR 48 95.4dB, MLz T , H3E
MEXAKRE 0.1% REHEMNEY G =4 Z29 AN , &5 ER CMRR 45 62dB,

EEZPHABEES , ZEMASEN CMRR haERIRE, BIEUTANX , ZEMAKAE CMRR 58EEMERN
CMRR H{TZEE :

1 = e — + 1 1)
CMRRToTAL ~ CMRRpMP CMRREE.BE%%

NN ERHEIRBAR TR LFREZED BMABRHNENR CMRR, B RESTA WKL ARZBE ( 235ppm #
BHE) B TFRAOXLERD  BEFLESILBATRELSBIFNNFTE , #MEW CMRR #lig, XBEREMET S5
BEEMEINKAE T , RES11A40 1 OPA210 5 R ASESSI M E AN R R,

105

—— 0-Q Mismatch

@ 100| — 0.25- Mismatch
S 95| — 0.5-Q Mismatch
o .
= — 1-Q Mismatch
X 90| — 2-Q Mismatch
S — 5-Q Mismatch
5 85
2
2 80 \
S 75
g
& 70
g
g 65
o
O 60

55

10 100 1000 10000 100000

Input Frequency (Hz)

8-2. W AR FIRE R SR Lo o f

8.1.2 U NMNKRM AR

RESMA AILAENBEZEHRAREESER , AKX —Fo IR MURBASR (INA), SEAKXES LA BHEKE
USRI |, WANBEPE S ERR 2 R LA TE AT R S B IR A CMRR 8 , RAFEEHFNIRMT E(LESET
B, SREsAARSNERELRN , MAENEBHRNERSEN , BEER INA MAREDBKARHR.

PDUR INA BERENZDWAZSHHEBRK , WK 8-3 iR, BRAKRETR , BEFEN , IEATIAN D LK
E0BRABR (FREE-PRESNAME —MEEHRAREE ) , MEREsAHBERR N BigEE (5,
Wy # ik ADC BY ) o XAMNFINGE T SURINEAN R KRB B EH RHFAER , NI AREAERLN =ZKARHR
INA 3853,

Rg
Vout+ — Vour— = (Vin+ — ViIN-) X ( 1+ m) (22)
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OPA392

Vine + Vours

OPA392 ADC

Vour-

RES11A

Re2 % Rint

8-3. fEF RESMMA WESBR A, E9MHNERKEARS

BRAERHR , ALFA YR INA XTANES WA, BinfHBER , 0E 84 FiR. XHPHHITRESHAR
i, ATEMKRBARE , TEF="HAHFEENTREL AL, RARELABRKETRES , MEHER)
Bf. WIRITZDIM INA K, EHFAEREERITSRE P AT AR ARSRE f HZ 8N A S EEE R,

Rg
Vout = (Ving — VIN-) X ( 1+ m) + VREF (23)
Vine
OPA392
Vine * Vour

ADC

OPA392
GND

RES11A

VREF

8-4. fEF RESTMA WESBR A, Bl NUERK AR
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8.1.2.1 KEXHASEREHH 5 ¥

8-3 ETRMNEDBA, EVWENRBABREGHEERE Acy = 1VIV, E0ERIERNT (RIgEHBENK
Xeg)

(1xtrg1) + (1£trg2)

Rg1 +Rg2
nom X (g n1) + (IEtRINZ)

~ RiN1 +RIN2

Ap +1=G (24)

HTEZ7 E8KRENSRERZIERK CMRR , HFEHKRER W BEBRE , Rit&K/) CMRR ITEWMT ¢

Ap (1-trg1) + (1-trg2) 5 19995 4

AcM - Gnom X e V¥ (Lrtring) T L Gnom X 25005 (25)

Blgn |, 33F KA RES11A90 MIURBARR , &AHER CMRR A :

Ap _ (1-trg1) + (1-trg2) _ 1.9995 , o _
o = Gnom X vy 4 (irtagy + 1= 9V/V X 33505 +1 = 9.9955V/V (26)

8.1.3 2 ED K8

RESTA AIATIRESE5 AR (40 THP210 ) M. SEAKXED YA BEMNRUSKIMEL  mAERS
ERREBEHEESNEETRESHIEHRITEN CMRR H8E.

85 BRT—/NEaIEZD ADC NEESPHAREAFRERRR , EFRFEAT RESTMA KiREMAESE2E,

Rg
Vour+ — Vour— = (Ving — VIN-) X <_RIN) (27)
THP210
Vour-
I
ADC
-+
Vour+
Vine
REST1A
Rez % % Rint

Rinz % % Re1
Vi —————

8-5. il RESTMA £ ED AR EIRE
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8.2 AN A

8.2.1 Hikm AR

RESMA AT A THEMKRMAAR (INA) NESERAMARKIARAERER. SHEEAUT RUAESEE , RRE
BT Y ERNEAED BERS,

8-6 B T SRR B —NRA| , HZBER , RUBEPRRTET —NEDBE Voyunt MESH
HWBE Vomo Vrer AT IHFMARBBE Vypr M Vyip, HIRH INA BEERARETERNNBEF, BARAH
VOUT = VSHUNT E’géﬁﬁ&@g& , %SLJ:{E‘?%J’X—FQE%EEXZ .

_ RIN
VouT = VSHUNT X (m) (28)

Vout ATIE INA it —Hi8 i , N s KBRER A Tk ADC MEBER D PR, EXEF , Requy T ; BER , W
£ Requiv = Rspunt » WZEBFERNHEE Vou 581 INA STV A ZBHRMER , ATIRE CMRR %88, i%
BRARESRR Ig1 N Ig2 << IsTATIC1 F IsTATIC2 BV INA |, 70 INA333 = INA823, EREGRER S D ESSREKBME
# RES11A 3% , £ IsTATICH F IstaTic2 << lLOADS

Vshunt
! @ !
| |
| |
lLoap + Istatic1 + IstaTic2 | ILoap + IsTaTic2 I lLoap
—
| |
I RsHunt I
. ;
Veus lLoap
GND GND
Re2
Vmioz
A 4 A 4
Rinz
IsTaTict IsTaTic2
Vrer
GND

8-6. REST1A $tiEHIR LR
E%ﬁ?%ﬁﬁ%ﬂ"]*/fﬂﬁ)\ﬁﬁ@& VMID1TARGET , 'L%E;lujtﬁﬁﬂ_'\lﬁlﬁ VREF .

RgtRiN+ REQUIV) (RG +RiN + Requiv )
Vrgg = V X |- |- VM X | ———— -1 29
REF = VMID1TARGET ( RG + REQUIV RG + REQUIV (29)
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8.2.1.1 IRi+ER
BEE—MBFHEGRNA | EiZNAD , XMET 3.3V A ADC , MEXRH 18V BFRHMNEN LR D F.

b2 ®it B#R
WA Veus 18V
ILoAD 300mA ( & KME )
RsHunt 10
ADC &R ( B#: Vour ) 3.3V
ALK Vrer BIE 3.3V, 0V

8.2.1.2 ¥R I E

BRI SHELRLKX—BARERFHER Go EERRETHNAM Vrer BER , Vrgr =0V B G =9 £R7
B Vyipr BN 1.8V, T2LT 3.3V BB AER (20 OPA392 ) W AHEEE M. KAXRA RES11A90
B ) T ILOAD = 300mA T ) ISTAT|C1 Bl ISTATICZ E’Q&T‘%Ejﬂ 1.80mA F 1.77mA ) Mﬁﬁ?ﬁa‘tﬂ ILOAD E’gﬁi‘&—[:lzﬁ
1.77mA, AfEEER , INA K VOS A IB iR ZERB 2Tt

FF INAF, ATAERER TI URBAEE (A). HE , AASHER RESTA BHUR—INHZIMEEK
RBREIAPIARNFE. FEAFIF , IA KB OPA4392 WA NBEEMS — RES11A90 ( Rns. Rga. Ring H
Res ) K. ZEFHME—NEDBABRFTREK , HE=ZNTHABEEN — RES11A00 ( Rns. Res. Rine
M Rge ) MR, BEHBRFIWEE 107" FUMKRBAZRRILE 10, BH Vopunt WEREESEREHE. ik,
ZRNESREBEELSRN 0.3V, MAEEHERN 1.936V M 1.634V, EHRAZETHABRERE G =10 25 , &£
BETR , B2 Vour IRMZEAERN 3.0V, 5 ADS7046 Z#1i% 3.3V ADC B, WIREE , OPA4392 5
MNEERAREHZEHES , HEFXHEH ADC Bah8.

VsHunt
-
| |
| |
lLoap *+ Istatict * Istamic2 | lLoap *+ IstaTic2 | lLoap
> ! > ! e
| |
| Rsnunt |
¢ NN
Veus @ ILoap
GND
ND
G § Re2 Res
Vmip1 Vmip2 3 OPA392
IN6 OPA392
Ris A4 OPA392
Rinz ~ R
IsTatict IsTatica % A — Vour
> Res
Rina —\/\\—¢
+ Rins
OPA392
Res
GND
8-7. BB M H IR H R B
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8.2.1.3 WfF# %
- REONT 1
veM 18 g ~ l LOAD 300m vee
Y& +2 q\ RIS 1k
Q i RIS 1k AM 3
L L a L WA ﬂAl OPAX392 ~
:% ; Vout
g " RG3 9k o 9 U4 OPAX392 B
o AAA VREFA|
T2 i VDL RG4 9 RIG 1 RGS 10k
-
L o RN41k | VEE
;v—< <;N M 2 OPAX392
g 2 2o VCC —p VREF VREFADC
VREF | > § * :
k vce C) VS133 Vs20 Vs30
VEE; |
8-8. TINA-TI Y LR iR A
1.81 1.81
1.805 1.805
1.8 < 18
< 1795 & 1795
E g
€ 179 L 179
o -
5 1.785 £ 1785
g 1.78 -% 1.78
T =
g -
a 1775 g 1775
>
1.77 [a) 1.77
1.765 [ — lsTaTic2 1.765 | — Vw2
— IsTaTIC — Vmip1
1.76 1.76
0 30 60 90 120 150 180 210 240 270 300 0 30 60 90 120 150 180 210 240 270 300
Shunt Current (mA) Shunt Current (mA)
8-9. Istamic IFELR 8-10. VMID N {FH&R
3
—V
27 A
24
2 21
S 18
8
;D 1.5
E_ 1.2
=)
O 0.9
0.6
0.3
0
0 0.03 0.06 0.09 0.12 0.15 0.18 0.21 0.24 0.27 0.3
Shunt Current (mA)
8-11. VOUT W{FEL&R
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8.3 ERMEREW

LTE RESMA SRHMNLRRETSRUHBES ERNBEAIAEEZES BE, BSRALEXVRANEE MBRETRA
D3 T BBRSRIFERERM THRMSEE, FSHE 8-12 U THIELUE |, HEIRIR Reya = 156.2°C/W , 3+ H
AN ERFENREIEENERBE. &RF T, N TLNHZAHEE 150°C.

w
[$)]

—— RES11A10
30| — RES11A15

—— RES11A16
45| — RES11A20

—— RES11A25
—— RES11A30 ~.
20| — RES11A40
—— RES11A50

RES11A90
15 — RES11A00 ~

10

5

Maximum Recommended Divider Voltage (V)

0
70 80 90 100 110 120 130 140 150
Ambient Temperature (°C)

8-12. RABW S ERBESHHBERNRR

84 MR/
8.41 HREE

NTRUBHNRESITER , NERRFHER B4R (PCB) mRAE , 24 :

BERAEZEEBRSEMEHSI LKA RAASIL , NIRDFERE, MRXEELTERESE , WBRE
S E5RRFELAEBMILLFITELRS.

AR BRITRMAFRE.

RAuRBERAELNRKE, 1 MAELRBRPRBPBNID . N TED LR , MR ABEELER ALK
HKE,

RESHEABAGSEESBRESIL.

RN REBFRBERTRDIRR.

4% PCB Rz X H#ITEE , BURGHEMERE.
FABEEERERBURERESEABRBEPMHIERE, ERITHEM PCB KFEREZE , & PCB
AHHT |, WEREBNSAREERFHES. ERSBBELT , BRETE 85°C TMERBLLE 30 2 #ED
E.I-o

RPN GND/SUB 5| R B —MEEE e FE , BHEETSRFERERBREERERE, £5—1
GND/SUB 5|fi&Z,
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8.4.2 Fn R R HI

EUTRAIF , B8 RES1MA HHE VSSOP AR 0402 R £EBER,

——Output N

NS

h-——Quiput B
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XF B 8-17 , A THWA RESTMA R4 (KA ) M— I NBEZERAR (T ) .

8-17. BIEME S M A
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9 BRHF A
9.1 BR4E X
9.1.1 F& X

9.1.1.1 PSpice® for Tl

PSpice® for TI 2 A # BT AR Ll B M REM R ITNBEERE, EHITHRMEE G2 FRERITHREER
AR, TREFRRARHmEE LHEE,

9.1.1.2 TINA-TI™ (ZEHH (ZHTEH )

TINA-TI™ (FEREE—FEEZH. EEEXBEET SPICE SIZMNBRBHEERF. TINA-TI FEHEE TINA™
REN—RERSIIEERA |, BRT —RITREMEFRERN | WREAREEFREZAT —NEEREE, TINA-TI A
EHRHREMEASH SPICE BER. BRSNS M , AR HEAIRITIEE

TINA-TI FERAFRELENELERED  ETAFUSHARREER  AFANRITTENGFERNTRET
Ho ERMUGRREMAERR ARFEARNERT R, BEUARRENEED , NIEE- M ISHRERH TE,

&

ML L TINA B E TINA-TI BB FEFERAIXE S H, BFM TINA-TI™ BRGEX 4RGP THERN
TINA-TI (FE# 4,

9.1.1.3 TI BRIt

TIZZRITRATI WEEELNATRUIBNERMRAE R, TISERITRETFSIABRNITERE, 44
R, HE. TEORIBLER (PCB) BERREENGREAL. WRERURMENEL R, TI SERITAELIR
HL , MR https://www.ti.com/reference-designs.

9.1.1.4 BReFRII T A

ORBRIRITTER—FEE, WERKBETEANERERSRITER. MARKIRITESE AP UERBE TI
EERAEN TI HNUEAEKR R EN TR M RIT BB KRR AR,
RITTEMBEMATUETMNEN I ERREMERRITIE, AFBSZIEAEENEBRATRZRERER
BSMRR A RAIZIT, MILAMBE,
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9.2 X

9.2.1 H=X#Y

BES AT AR

o FEMANER (TI) , BABEIE B 5 FESXLEZESD A ZFEHFH CMRR BLR F it

o FEMANER (TI), THP210 BRXWEL, BEE, MRS, BE, £EZ5HAZFBER

« FEMANES (TI) , OPAX392 BXHEL, IBERE, BHAREER. HEH /O, e-tim™ EEEEHAR BIE
x®

9.3 FER X HEFEA

BERRXHEHREA , HSME ticom ENRMFmXHR, QEELHTEMN , BUSEARK~RESERE
B, BXREYNEAER , BEFEACSEIT XHPESNEIT I LIER,

9.4 TRHARR

TIE2E™ XX BRERIBMNEESERY , TEREMNTRAKRERE. ELRIENBENRITHEY. BR
DARERREECHRE , REMENRERRITAR,

HENATHEINTEE REFRE. SERBATHE TI HERRAE , FEF-—ERR TIHUL ; HSH TI
B BE A Ko

9.5 E#R
TINA-TI™ and TI E2E™ are trademarks of Texas Instruments.
TINA™ is a trademark of DesignSoft, Inc.
PSpice® is a registered trademark of Cadence Design Systems, Inc.
FEErENHE BB ENM™,
9.6 BEMERE
BB (ESD) R MNER B, EMNER (T) BB EYMNTPERLEFMAER B, MRTETFERNLE
A NRERF , TRESRTFERBS,

‘m ESD MR N ESHMIIERERR  AEBIMRHEE. RENEXBRITRERZZIRS , IRRAFEAUNS
BEUB TR SBHRCEERBHAB A,

9.7 RiEsk
TI RiBXR AREBRIIEHBRTRE, SFBRHERNEL,
10 ST id%k
7 DETAR AW BB A e 5 H Bl iR A TTRE R [E
B TR 2 HiH
December 2023 * MIHBEITIR

1 Y, BRATITHEE

TRRESENM, HEMTWES, XEEEREERGCTANSEHIERE. HENEXE , BAF5TEM , B
TN XHBITIET . BREBBEBRVIERES , BEREMHN SN,
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11.1 BHHEEFEL
REEL DIMENSIONS TAPE DIMENSIONS

4 +‘|¢K0 <+ P1—»

oo & olo & 9 & T
& O &|( Bo W
Reel l

| |
Diameter
Cavity *I 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
4 W | Overall width of the carrier tape

i P1 | Pitch between successive cavity centers

t Reel Width (W1)
QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE

o O O O O OO O O Sprocket Holes
| |
I I
Q1 : Q2 Q1 : Q2
77777777 777T77 B . .
Q3 I Q4 Q3 I Q4 User Direction of Feed
| w P v
T T
N
Pocket Quadrants
= EAE S HEBE 3l sPQ B E’?&” A0 BO KO P1 w Pin1
xRE ER& (mm) o) (mm) (mm) (mm) (mm) (mm) KR
SOT-23-
PRES11A00QDDFRQ1 THIN DDF 8 3000 180.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
SOT-23-
PRES11A10QDDFRQ1 THIN DDF 8 3000 180.0 8.4 3.2 3.2 14 4.0 8.0 Q3
SOT-23-
PRES11A150QDDFRQT | “pyy DDF 8 3000 180.0 8.4 3.2 3.2 14 4.0 8.0 Q3
SOT-23-
PRES11A16QDDFRQ1 THIN DDF 8 3000 180.0 8.4 3.2 3.2 14 4.0 8.0 Q3
SOT-23-
PRES11A20QDDFRQ1 THIN DDF 8 3000 180.0 8.4 3.2 3.2 14 4.0 8.0 Q3
SOT-23-
PRES11A25QDDFRQ1 THIN DDF 8 3000 180.0 8.4 3.2 3.2 14 4.0 8.0 Q3
SOT-23-
PRES11A30QDDFRQ1 THIN DDF 8 3000 180.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
SOT-23-
PRES11A40QDDFRQ1 THIN DDF 8 3000 180.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
SOT-23-
PRES11A50QDDFRQ1 THIN DDF 8 3000 180.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
SOT-23-
PRES11A90QDDFRQ1 THIN DDF 8 3000 180.0 8.4 3.2 3.2 14 4.0 8.0 Q3
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TAPE AND REEL BOX DIMENSIONS

B EprE il HER 5l | sPQ B (mm) B (mm) =E (mm)
PRES11A00QDDFRQ1 SOT-23-THIN DFF 8 3000 201.0 185.0 35.0
PRES11A10QDDFRQ1 SOT-23-THIN DFF 8 3000 201.0 185.0 35.0
PRES11A15QDDFRQ1 SOT-23-THIN DFF 8 3000 201.0 185.0 35.0
PRES11A16QDDFRQ1 SOT-23-THIN DFF 8 3000 201.0 185.0 35.0
PRES11A20QDDFRQ1 SOT-23-THIN DFF 8 3000 201.0 185.0 35.0
PRES11A25QDDFRQ1 SOT-23-THIN DFF 8 3000 201.0 185.0 35.0
PRES11A30QDDFRQ1 SOT-23-THIN DFF 8 3000 201.0 185.0 35.0
PRES11A40QDDFRQ1 SOT-23-THIN DFF 8 3000 201.0 185.0 35.0
PRES11A50QDDFRQ1 SOT-23-THIN DFF 8 3000 201.0 185.0 35.0
PRES11A90QDDFRQ1 SOT-23-THIN DFF 8 3000 201.0 185.0 35.0
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11.2 YL LR

PACKAGE OUTLINE

DDFO0008A SOT-23 - 1.1 mm max height
PLASTIC SMALL OUTLINE
e
8

2.95
2.85
NOTE 3

\\‘ - \
SEE DETAILA

=

[ 101@[c[A [89]

0.20

GAGE PLANE

DETAILA
TYPICAL

4222047/B 11/2015

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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DDFO0008A

EXAMPLE BOARD LAYOUT
SOT-23 - 1.1 mm max height

PLASTIC SMALL OUTLINE

SOLDER MASK
OPENING

8X (1.05) T—_‘ SYMM
1 \ ¢
. |
/s O
0.45) ‘
[jj \ SYMM
i *ﬁ==’ ’’’’’ R — ¢
6X (0.65) ‘ |
)
| ‘ \
T —
LAND PATTERN EXAMPLE
SCALE:15X
METAL UNDER SOLDER MASK
METAL SOLDER MASK‘\ OPENING

NON SOLDER MASK
DEFINED

SOLDER MASK
DEFINED

SOLDER MASK DETAILS

4222047/B 11/2015

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.

1) TEXAS

INSTRUMENTS
www.ti.com
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TEXAS
INSTRUMENTS
EXAMPLE STENCIL DESIGN
DDFO0008A SOT-23 - 1.1 mm max height

PLASTIC SMALL OUTLINE

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

4222047/B 11/2015

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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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 ©)
@ ©)
RES11A40DDFR Active Production SOT-23-THIN (DDF) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 R1140
RES11A40DDFR.A Active Production SOT-23-THIN (DDF) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 R1140
RES11A40DDFR.B Active Production SOT-23-THIN (DDF) | 8 3000 | LARGE T&R - NIPDAU Level-1-260C-UNLIM -40 to 125 R1140

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

@ Material type: When designated, preproduction parts are prototypes/experimental devices, and are not yet approved or released for full production. Testing and final process, including without limitation quality assurance,
reliability performance testing, and/or process qualification, may not yet be complete, and this item is subject to further changes or possible discontinuation. If available for ordering, purchases will be subject to an additional
waiver at checkout, and are intended for early internal evaluation purposes only. These items are sold without warranties of any kind.

® RoHS values: Yes, No, RoHS Exempt. See the TI RoHS Statement for additional information and value definition.

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

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

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

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

Important Information and Disclaimer: The information provided on this page represents TI's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information provided by third parties, and
makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and continues to take reasonable steps to provide representative
and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals. Tl and Tl suppliers consider certain information to be proprietary, and thus CAS numbers
and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.

OTHER QUALIFIED VERSIONS OF RES11A :
o Automotive : RES11A-Q1
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NOTE: Qualified Version Definitions:

o Automotive - Q100 devices qualified for high-reliability automotive applications targeting zero defects
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NOTES:

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

2. This drawing is subject to change without notice.

3. 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
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NOTES: (continued)

4. Publication IPC-7351 may have alternate designs.
5. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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DDFOO08A

EXAMPLE STENCIL DESIGN
SOT-23-THIN - 1.1 mm max height
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NOTES: (continued)

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

design recommendations.

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