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

71 MRGE

7.1.1 BHHIE

RESG60A-Q1 Al 5K A3 Uk 2% (1 OPA192-Q1 ) Bl A , DA ELENR 4 s it i i 0] (BAT+) HE47 i il &
( AR e A ) o KT BAT - fil GND S &40 (Wl 7-1 (@) Fios ), W 7-2 BRI EEH . 5 —F
JrE e HEE R L BAT+ Al BAT - ZIEIHE |, 0B 7-3 Fias. d77E5d T LLEBEM BAT - ARUEN RS
EEEH , wE 7-1 (b) Fiw.

—— BAT+ —— BAT+ —— BAT+

= = — ADC
—[ ADC ADC ¢
l i — /77 GND
/77 GND BAT- —I__ BAT—
(a) (b) (c)

Referenced to GND, Referenced to BAT—, Referenced to GND,
GND = BAT- BAT+ > GND > BAT- BAT+ > GND > BAT-

H71. ¥R BB RGERE

RES60A-Q1

- T
Ry OPA192-Q1

Ruv H; E ADC

/77 GND
B 7-2. BullE , BAT+ £ GND

RES60A-Q1

- T
R OPA192-Q1

—[ Ru ADC
BAT- .

& 7-3. Byl E , BAT+ = BAT -

XTI RGN, BAT - X THLAE GND &% ; BiES WK 7-1 (c). Bl , 4n 2R DUPUAR 2 s oy 2 v ) foh g
] & i RS AL B, T DS AT S RESB0A-Q1 &3 — A OPA192-Q1 My — 270K
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e W 74 IR TR, WMRAWA ADC JmiE |, R PSP RES60A-Q1 #344F1—4 OPA2192-Q1 $4T
P L ity )

RES60A-Q1

- T
R OPA192-Q1
Ruv il>—' ADC

GND /F RES60A-Q1 GND

B 7-4. Z5- & , BAT+ £ BAT -
R R ABOR 2450 N B 50 S B S BRAR I RS . AE RSBS00 R AT DU PR 37 22 b 28 Sl ek /NI FRL IR . ST
ot A S B I U /D i A 35 e I Uik TR
XFF 800V Huui B il & ( A K 7-2) |, Wi 0SS ES BT

I ___ VBATT _ _ 800V
STATIC = Ry +RLy)  (12.5MQ + 20.49kQ)

= 63.9uA (8)

Rl , 8 FH R OR 88 L 2 A I m B FELIE , DME 15 << Igtamice OPA192-Q1 KM f & FLIE ( 25°C T g
N 5pA ., -40°C 2 +125°C [P RIE N BnA ) a8 1F B b A 6 R B AR IR 5

7.1.2 f#/5 RES60A-Q1 #77 RES11A-Q1 FJ1525 17

B 2 RES60A-Q1 LA R, {H I8 1A AR A 42 22 b TBOK & AR L DG £ 23 s R 4% (91 RES11A-Q1
AR B ) REYNE T o FE A5 5 R SIS AT 2 b . RESTA-Q1 HAAI bl 28 158 22 W7 5 K PR B s /45 5 B (1 A o b 1t
iR ZETHR , AN f oK PR BE L KR i ADC (B A\ A VE L (FSR).

GND
& 7-5. £ RES11A-Q1 5 RES60A-Q1 i st jil &

RLy VBATT
Vv =V X = 9
MID BATT Ryv + RLy Greo +1 ( )
RIN ) 1 1+Gpyg
V =V, +—+1)=V (—+1)=V _— 10
ouT MID( RG MID\ Trg BATT( G % (Greo + 1) (10)
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HfEER N , RES60A-Q1. REST1A-Q1 FNJHUK 8 v IR (1 250 8 R 5

_ Gr11 x (Greo + 1)

4N Ggro

GsF T+GRr11 (11 )
Vout = VBaTT X (GLSF) (12)
# 71 B8 7T 5% F RES11A-Q1 fll RES60A-Q1 2 A #1554 %77 K 2% L5l R T Ggpo
% 7-1. RES11A-Q1 & RES60A-Q1 A& A B LHIETF Ggr
Greo 145 \ 210 \ 315 \ 410 \ 500 610 1000
GRri11 R HBIHEF Gsr
x 146.00 211.00 316.00 411.00 501.00 611.00 1001.00
1 73.00 105.50 158.00 205.50 250.50 305.50 500.50
15 87.60 126.60 189.60 246.60 300.60 366.60 600.60
1.6667 91.26 131.88 197.51 256.89 313.15 381.90 625.67
2 97.33 140.67 210.67 274.00 334.00 407.33 667.33
2.5 104.29 150.71 225.71 293.57 357.86 436.43 715.00
3 109.50 158.25 237.00 308.25 375.75 458.25 750.75
4 116.80 168.80 252.80 328.80 400.80 488.80 800.80
5 121.67 175.83 263.33 342.50 417.50 509.17 834.17
9 131.40 189.90 284.40 369.90 450.90 549.90 900.90
10 132.73 191.82 287.27 373.64 455.45 555.45 910.00
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RES60A-Q1 " At B N 5EE B ROk 8 ((F1i AMC1311B-Q1 ) LA |, LT 7 B e A g B & . 1K 7-6
BoR TN AR RFIEEKAE , Hh RES60A-Q1 FEjd A HIE , AMC1311B-Q1 ZFid kg Eilt. KA RES11A-
Q1 1 OPA388-Q1 M4 37 Z 4 kS T % AMC1311B-Q1 I Z 44 H L, DAME 5 s 5V ADC it &1

o
OPA388-Q1
RES60A500-Q1 £ Vabc
BAT+ J>
— 5V ADC
Ruv AMC1311B-Q1
— % '}' Voure RES11A25-Q1
% Ruv : Voo Rint % % Raz GND
BAT- Ra1 % Rinz
& o
& 7-6. X RES60A-Q1 Al AMC1311B-Q1 {E i &M E
7.2.1 i ELR
28 ezl
EER/ TN S8 AN RN | oV £ 1000V
il (Vapc) iliAn 272 oV 2 5V
W (FRARELE ) 500:1
R REUE AT LG T % +0.5% FSR
7.2.2 FEHRIFEFE

Jkl:umﬂf"r L R R L IR R E] AMCA311B-Q 1 Ze VA A TG I A TR o AT A% R8T T — S OGB4 1T AE PR 1R

+ AMC1311B-Q1 [#) 3R 4 A i & BN 3.5nA. 24 Ry =25k Q B, i Ak B LI ZE MID £ 88pV 12k
WA 2. b2 fUE L7 FIAR A1 5 AMC1311B-Q1 [ 400V B2 40 N 2 fiL I HEAT BN | 153
410uV FIRIAHE K. R IERE 2V Hr 2 2R 0.0205% , 8% A2 EEHHRZ R T

o n] DA R B S s UBOR 28 LR AS I Excel THE S IERUTHE AMC1311B-Q1 136 2 i 7= AR - dE e tE iR 72 . TEAf
i, WA FSR 1155 0.06%.

+ RES60A500-Q1 [y $tBIWT4A EL I 25 25 25 N 0.02% , 1% 2 ISP 5 FR 5 s S e #2281 19 AMC1311B-Q1 %
ZAI, WA R A FSR %% A 0.066%.

o HCPEIREEER S S NBAMIRZE |, JEXT RIS IR ZE N I 5 R 2. (B2 , T OPA388-Q1 MM & 1A HLE
A RESTIA-Q1 HIEFS . IX LR 7 (0.012% FSR) WK |, A2 B 3 5o f 4 i AR 2%

0.068% #i7 FSR R Z K& HEE R KR 10 H , Bt £6 0 HHSH £0.41% ¥ FSR 2. 45 B L0 s B 4T
4 +0.5% FSR MHER | FFEAHBE.
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7.2.3 /46
5
— Voutp —Voutn
45— Vane
4
g 3.5
g 3
8
E 25
3 2
=]
O 15
1
0.5
0
0 100 200 300 400 500 600 700 800 900 1000
Bus Voltage (V)
B 7-7. £ R

7.3 BRI CEN

RESG0A-Q1 /& — kAN B & st AL B B OR 37 0 0 v I rELBEL 0 I 4% o B 138 S) 80 R ABIE 1 N iz 17541
TR (BRI A1, P AT R I PR R R o S0 e A I R A F A SR AN AR | 7 AE B N
R RA . HEE , SN A S RPN AE R (6], A7 4 2, MID 511 R TVS AR AT Ll
N AR IS HL B SR LA b ) DR 25 DR 7
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7.4.1 #3755

N T SEBES RIS AT IR RE | R R AT B BRI FL AR (PCB) A RS , L4 -

R AT A R P Y I Y 5 R AT UK 51 £k (Bl MID % ), D wF R R . W RO EEA L TR

REFE, WIBRUERAT 28 5 W 75 A e 2 ELA S L TAT BB

RO ReAa R NE LMK . UK |, i AAT 22 B T R UK 6 73

B ORGSR P HEAT 78 70 DB I8

RES60A-Q1 AR D R & FHEE T . Ty TSI SEIs AT |, SGHil L AT PR 9B iy 150°C. LRAFELR

ST LA IR e R T AR

- BRI R ya RLRBORFIIABEHIRNT . 2 IS R 2 2 Wt A A S RSP, JE L RESB0A-
Q1 HR 52 BAT 98 F e 5| 2R B AR 1 ( JEHARXS T LVIN &85 ), DA S S il 1 25 1 51 kit AT 1%
T, AT LASEELH AR RE -

fEA % PCB B Jadf Hlb ATl , DA bk ae -

AEARTHRS 5 A R R B T RE IR B N SR o HH LR RE AR AL . AEHATAE AT PCB /KIS 22 )5 , ¥4 PCB

AT, DLEBRIBRE RS NS B P IR .

- ERZHUIBEL T | WEP)ELE 85°C MMRIRMEME 30 70 B EIT] .

MR E B s, AR SV B A RHEDIRAE ) PCB |, DARE{I RESB0A-Q1 Ji [ 75 Je4%

Do IRV B B G TR R MR 1T P 12 1 ] 5P 8 oK

i PSR I RESR SEBLE A ) PCB TEHLBR B . 6 TS LR Imm (31, A UG L ER B R BILA TTE LB B 35

1 98 EEAIR PR EE TP o 12 AL S R BT 5 (R TE PR o 39 AT B A 1 53 21 T2 3253 A AL

WESRWREE . WO TR R E A A e L fLAEEL , DRSS S R TC LB S

R B A 48 Criirer MEHEAE LVIN A1 MID 52 18], 35 Ry IEEIFER. 1%L 7 a4 R E 77l SER i e

FFEC T R R, B H ARl FE RS T I SRR . H T R A AR R e b B A A LA AR ELAE FE R R

PUor Heds , AT RE S BORBRAE S0 R IS0 N T BT PO EL . T I A0E s 2 s i i ey |, LUK

AT U R RS B PR A SR AR S .

7.4.2 7501
Solder all NC pins to the PCB
for mechanical and thermal
/ reliability \
O
1 NC NC 8
2 NC NC 7
3 NC MID 6 MID
T Crier
Vi 4 HVIN LVIN 5
GND
Clearance area, to be kept free
of any conductive materials
& 7-8. fi il
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8 BRI SRS

8.1 B Hr

8.1.1 IR

8.1.1.1 PSpice® for Tl

PSpice® for TI & ] #§ W At A5 400 i g 7% RE 1) BETH A0 R8T . FEBEAT A = A i 2 BT 13 7 AR e e vk A s 2R i
T, AT BRI A BA I 4 i T 1]

8.1.1.2 TINA-TI™ {fE#HM (HFE TR )

TINA-TI™ (f B2 — KA 5 . Thigsmok HIE T SPICE 314 (f g AR T . TINA-TI 45 B #AZ& TINA™
WA — AR R ThRE A | T — RV PRI AL | R BAEIE TSN T — DA . TINA-TI 4
BEIAE LT A AL 451 SPICE Bt WS AU 4 | DS HA 33 T Rg .

TINA-TI 7 AR A 2 i e A EERE ), TR P A2 Moy SRR, A TG R 2 TEM %2~
o MR AR B N O AR B B 05 . R AR S, N — AN sh AR PGE JE 3) T A

#4

DA EE %S TINA B ELE TINA-TI 85 A4 GE il FIX 2e S0 . 15 A TINA-TI™ #pE S0 pF e dr R 3k e 2 1)
TINA-TI 5 5.

8.1.1.3 TI &%#&i}

TI 22582 TIOR3 BB = K G B BAR T %6 TI B U0 7V 2 SEHI R B TAE R B, A
L. PiE. SEREEIRIFEER AR (PCB) HLES JF HE EIAIAG R AT 4. WRHE B DA BRI & 45 3. T % Bt a4k
B, WAEA https://www.ti.com/reference-designs.

8.1.1.4 BBk AR Bt T8

BEUHAN 7 TR 0T DA 0 2% (10 T B0 3R BBl e e 2 e vk 4%, FH PRI AR FH 2% 0 V1 45 70 P 1) PA) 572 2 ¢
AIEIEBAR BT TT R B AR
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8.2.1 XS

TEZ R DL AH ISR

o TEINALEE (TN, /A ANCH A E A 2T ks R 5286 = A 4

o fEINAXES (T) , REST1A-Q1 JTFZR. I, #5 ZVL R E IR B 750 i 3=
o fEIALEE (TI) , RES60EVM Ptttk

8.3 B B A

TR SERE R |, 75 PHIE ti.com ERIEE S, midh @Ay BEATIEM , BV ARG
. ARESEAER  WEEEA OB SO P A BT I g R .

8.4 SCHFBHR

TIE2E™ HCcfFivlz e TR EESE TR, T EENE ZETARE . LI @ s M- # . #%R
LA MRZ B A TR, R4S PR APk B it 34 B

BERMA A B AN TIRRE IR SRt XSSPV EIFE AR TI ERRE |, IF BA - B T (0§31
T A 2K

8.5 FtR

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.

FTAE AR N H A% T 2 77
8.6 FrH B
F AR (ESD) SRR AN L o S (TI) UG i 24 i 57 HS s A P S L RS 5 TE A Kb 2
A RIS | TS SRR i
A\ ESD M/ 3 SECHUNOTERE SR | KT AN S PR R . R [ B2 PR B T RS T 2 5 SR BIRIA | R D A R A 5
$H AT R 2 B B P 55 LR A LR A7

F

S R E

ll}

8.7 RiE£

TI R AARVERY IR TARE . &R Az .

9 BT i e

T DB RS B DR T BE -5 2 A R 1) TR AN (]

Changes from Revision * (September 2024) to Revision A (October 2025) Page

« M T RES60A310 ( 310:1 th% ) HE# > RES60A315 ( 315:1 th& ) |, FREBA SR FRm T
RESBOATAS ( 145:1 LEZR ) oottt ettt e ettt e e eete et e e e e teeteeaeeeteeeaeereesteenteeneeeseans 1

o ST XS RABUE [ MR s 17751 i/ DR R B RIS RS 2 3

o HUH T 20 R A HE (E IR R A AR S S R I e, 3

o HUH T s {T A A AR IR RFFEE BOHZ S HL R o 4

o T T RIEREIGE A DRI S T TE oot 4

o T I ATIEE TR T oottt 5

o I THIRHREZERNE , PUEH T M Vp = 250V 2| Vp = 1000V TR ....cooveecceces 5

o f CTAERIRIM AR L A 2R VG R T B RARLS 7 SO “HEET RO SOmE D GENNASS
R Yt 8 OO 5

o U T FPHIZE T B R E (BFHBHAR ) BETE oo 5

o TSR - 3dB A G LAV E AU oo 5
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SO = = 1 2 R USSR 5
N N L 3 USRS 7
o THITHRINILHD , I HEEMEN LB EREIRIUIEZE” et 8
o EMHEE FEINT A REST1A-Q1 31T RESB0A-QT 28 T 7 oot 11
o TEA/FER PRI T RTARESIEI B CrLTER MU e 15

10 HLAL. HEFEMTITEER

PUR U A S AU B AT AT IAAE S . XS5 B f E 2 AR T I ol B . Bim iy 225, AR ST A
HAZH BESCRBEATIBAT o A7 SR MER R (0 ST AR RCAS , 5 20 Bl 7 PR A
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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 ©)
@ )

XRES60A100QDWVRQ1 Active Preproduction SOIC (DWV) | 8 1000 | LARGE T&R - Call Tl Call Tl -40 to 125
XRES60A100QDWVRQ1.B Active Preproduction SOIC (DWV) | 8 1000 | LARGE T&R - Call Tl Call Tl -40 to 125

XRES60A410QDWVRQ1 Active Preproduction SOIC (DWV) | 8 1000 | LARGE T&R = Call Tl Call Tl -40 to 125
XRES60A410QDWVRQ1.B Active  Preproduction SOIC (DWV) | 8 1000 | LARGE T&R - Call Tl Call Tl -40 to 125

XRES60A500QDWVRQ1 Active Preproduction SOIC (DWV) | 8 1000 | LARGE T&R - Call Tl Call Tl -40 to 125
XRES60A500QDWVRQ1.B Active Preproduction SOIC (DWV) | 8 1000 | LARGE T&R - Call Tl Call Tl -40 to 125

@ 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 Tl RoHS Statement for additional information and value definition.

@ Lead 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 Tl'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. TI 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/product/RES60A-Q1/part-details/XRES60A100QDWVRQ1
https://www.ti.com/product/RES60A-Q1/part-details/XRES60A410QDWVRQ1
https://www.ti.com/product/RES60A-Q1/part-details/XRES60A500QDWVRQ1
https://www.ti.com/support-quality/quality-policies-procedures/product-life-cycle.html
https://www.ti.com/lit/szzq088
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PACKAGE OUTLINE
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4218796/A 09/2013

NOTES:

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

2. This drawing is subject to change without notice.

3. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed 0.15 mm, per side.

4. This dimension does not include interlead flash. Interlead flash shall not exceed 0.25 mm, per side.
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EXAMPLE BOARD LAYOUT

DWVOO0O08A SOIC - 2.8 mm max height
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NOTES: (continued)

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

i3 TExAas
INSTRUMENTS

www.ti.com



EXAMPLE STENCIL DESIGN

DWVOO0O08A SOIC - 2.8 mm max height
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SCALE:6X

4218796/A 09/2013

NOTES: (continued)

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

8. Board assembly site may have different recommendations for stencil design.
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https://www.ti.com.cn/zh-cn/legal/terms-conditions/terms-of-sale.html
https://www.ti.com.cn/cn/lit/pdf/ZHCQ001
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