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B4 E- 33N R LKHEED @ AR A F S
TMCS1170B7F 1.65V 132mV/A +10A +10A

TMCS1170B9F 1.65V 90mV/A +14.7A +14.7A

TMCS1170B3F 1.65V 44mV/A +30A +30A

TMCS1170B1F 1.65V 26.4mV/A +50A +50A

TMCS1170A8F 2.5V 200mV/A +10A +10A

TMCS1170A6F 2.5V 100mV/A +20A +20A

TMCS1170A4F 2.5V 66mV/A +30A +30A

TMCS1170A2F 2.5V 40mV/A +50A +50A

TMCS1170C5F 0.5V 80mV/A 50A 50A

(1) FEE L METEREIR AR S S8 R P AR % A Sl A PR 08 B A 22

o ARUFIRRLIEERITT% , 1§50 15 8.3.5.
(2) HFAHE TSI BT AR ETR/RMS MBFSIEERRZETAEX , UEA SIS MREL. WS L2 TFX H50 .

TMC51170B1FQVAPR

L Carrier

R =3000 pcs Tape and Reel
Package Designator

VAP = 3x3 QFN
Temperature Range:

B R M T BB 52 S o WL U A 22 R R SRR VS R B A, AN 32 4R

Q=Grade 1 (-40° Cto 125° C), E = Grade 0 (-40° C to 150° C)

Overcurrent Threshold (% above optimized range):
F=0%, G =15%, H=20%, | =50%, J = 66%
Sensitivity (mV/A):

1=26.7,2=40,3=44,4=66,5=80,6=100,7=132,8=200,9=90

Reference voltage value (V):
A=25,B=1.65 C=0.5
Tl base part number

B 41. SHREHERS
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Vin+ 5 ViN- HIPNGENES -100 100 Vpk
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Ta AR RS R I AR R -40 125 °C

(1) AR TIEX Z RS . 4 H TMCS1170EVM B IR i\ HLRBIUE (8 2 DR PR S50 B - v i A1

6.4 AMEREER
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#datr() VAP V08
10 51
Roua 4 IR 34
R0 Jc(top) SEE AT (T ) FABH 58.7
Rous 45 28 L B AR A BE 1.7 °C/W
Wor S5 B THAARHE S 17.3
Vg 45 % BRI IE S B 28
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6.6 B4
Tp =25°C , TMCS1170AxFand TMCS1170CxF L] Vg =5V , TMCS1170BxF L) Vg = 3.3V ( FRIEA AU )
X \ Rt | BME mEE BAE| R
LUN
Rin PG XU NEEN ) IN+ 2 IN- 0.6 mQ
Rin AN R LR R VRS Ta= -40°C % +125°C 1.9 uQ/IC
Iin,MAX SR 2 NG Ta=25° o ArMs
' Ta = 125°C 35
o]
TMCS1170x1x 26.4
TMCS1170x2x 40
TMCS1170x3x 44
TMCS1170x4x 66
S RYE TMCS1170x5x 80 mV/A
TMCS1170x9x 90
TMCS1170x6x 100
TMCS1170x7x 132
TMCS1170x8x 200
es RWFEH% 0.05V < Vout < Vg - 0.2V +1 %
0.05V < Vour < Vg - 0.2V, Tp = 25°C & 125°C +1 +2.85 %
S i T B FE 1A
0.05V < Vour < Vg - 0.2V, Tp = -40°C % 25°C 22 %
Saritt, life RIPEFHF AR 0.05V < Vour < Vg - 0.2V +0.6 +3 %
enL Aeekikinz Vout = 0.1V & Vg - 0.1V £0.1 %
TMCS1170AXF , Iy = 0A , X , Vg = 5.0V 25
Voutoa | EFHIMMIHHE TMCS1170BxF , Iy = 0A , X{[d , Vg = 3.3V 1.65 \Y
TMCS1170CxXF , Iy = 0A , Hiff] 05
TMCS1170xxF , Voutoa » lin = 0A +4 +12 mV
Vo PO — '1I'2A5€ZS117OXXF , Voutoa » In=0A, Tpo=25°C EX) +6 +15 mv
;'gllogs1170xxf: , Voutoa » IN=0A, To=-40°C & 44 +40 my
los, iife DA% 75 i isiAs UL A FEUE | 1y = 0A +6 +20 mV
PSRR FELJE I L ULHIH N FEE | Vg = 3V & 5.5V, Eii 40 53 dB
CMRR | Sl b DU\ 3 | BT 60Hz 8 PANV
CMFR | Jtitiss i BIBIHN TS | LR | BEE 1kHz 5 20| mA/mT
Uy NI P U Jg e | A g 235 LA/ HzZ
CLmax RS VOUT % GND 4.7 nF
L B ) PR VOUT B:H%i8 , I Vs Stk 30 mA
IR ys | AT Vs RIEHLIIRIE Vg-002 Vg-005| V
- R_=10kQ % GND , Tp = -40°C % 125°C
215 onp | 2 GND 42T 5 10 mV

t
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Ta=25°C , TMCS1170AxFand TMCS1170CxF -ff] Vg =5V , TMCS1170BxF -] Vg = 3.3V ( BRIEFH A ULHA )

2% %M BAVA HAUE BAE \ LYo
Hy A R
BW A T8 - 3dB 14 285 kHz
IKFIRAABR 10% A1 90% Z [ AR bR |
< 22 (2) ’
SR i BB 1V, i ABEE 100ns) 1 Vibs
N i NN H IR B R ZE K 90% IR, A\ ER N
i B i) (@) )
& "RIISZR [F] 100ns , 1V i 41 @ 12 us
. S NANG IR B R ZE T 10% IR, N RN
IEIRQ) ,

tpo DL 100ns , 1V it F 4@ 300 ns

F YA I A 2 (1) 600 ns
TR

SO LIRS Ta =-40°C & 125°C +8 %

JURYBIabH A R E 4 b 15 %

b AR WU e LI [ IIn ik = Wil loc 1 120% , RpyrLup = 1kQ 0.8 1.3 us
OC oL FAULT 5 T $ir HL R loL =3mA , Ta= - 40°C % 125°C GND 0.07 0.2 v
R
Vs BRI Tp=-40°C & +125°C 3.0 55| v
la S LA Ta = -40°C % +125°C 55 7 mA

L H ) M Vg > 3V S5 2% H B 8] 500 us
(1)  ZERHRG. UBFEERM EVM ERDER . BE2HAER | ISR L2 LIFXR .
(2) A RIBIRIBRSW R EANE B | 1B SR BES TN 357 o
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Tifga 1 i 7 TMCS1170 RELAE — B (& i 8, Herb i th S A r TR IR I BR . S8 ARG 2 S A% 328 R
S HP R ZE AL SN ALV ER R o R A 5 AR Z TR AR BAR R B . AR B RERREITE (8
TETH SR EI) | BS 0 &RZE T F .

Vout = S * Iy + Vour,0a (1)

et

* Vour MBI HIE.

* I AR B R L

© S NI RBUE.

* Voutoa NasfFR S )% AU AT .

7.1.1 RBEFRE

RSN T 1A UL )22 1 5 AR A e 5 i P P R L IR 0 122 R RS A Sl — B3 R AR (1
ZE 7-1) o TMCS1170 HURBUSEAE ) I I MAIEHE | H ORI R B

Vour (V)
A
.// -+ Vouroa * Vrs+
- P
Vi ;// S = Slope (V/A),/,\
/// //I - best fit linear
el /(/
Vour, oa BT 2 -
/c// Vout,0a 2
7 e IVOE
> -7 125V (Axx)
P - 1.65V (Bxx)
e 0.5V (Cxx)
.
Vout 0a=Ves-

ls- In (A) s+
B 71, REEE. KFREMJELERE
RPEIRTE eg AN T BAR RBUEMMZ | FE77F230 2 g SOy e DL 00 B8 R 08 ARG T B AR R BRE 1R AR A

_ (Stit — Sideal)
es = Sideal (2)

Hrp

© eg e RBLIRE,

° Sfit %%1%%&%%@&;0
S|dea| %}Efgﬁﬁﬁ}go

RBULTF RS Sarinite B TRIESIFRIBEANFF M A, BT I84T RIS R )T S B R | R o REUEAE TS
iy IR R DL 7 AR
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7.1.2 B ERE

(RS LA A T AN PR S AR L (0 3, 9 FLIBHE 2 SR IR R K T RO REAE s ki 2 B
DU U ME (B R IARIR 2 ), AT D ARIEHE (1E MR )« MR CABAF AU S 1T, il
(RS 22 Vog DAIAHEEE | 195 A RIS B % log (BRI 3) o B HEHE (RTI) 06
TSR3 0V O LB A RS R 22 S A PR HE AT LU O R B 25 A DA AN (1 PR (R B IR
% los ) , WRRLMHIEERE (ERRIEMRE RIR%E Vop ), (RESRBZEAE B BRI , IF LA DU A ek
At B ME R 152 T e R A K

los = —2E (3)

an & 7-1 fros , TMCS1170 ff i H S W8 iR 2 Vog /& T Hifith i I Vourea FH1 A B 2 FEHE LK Veer 2
% (ESH e 4) .

Vok = Vour, 0A — VREF (4)

i i A2 AR ZE Vo B /R RIS rh IR P A B R 22 15 5 B v () SR U PRI R 222 L B P J0 2 P 0 i Y R
JE Veer THIMFEIRZE . AEEBEEERMEAN 25V, 165V B 0.5V, H KRR Tk 8RR S
( TMCS1170Axx. TMCS1170Bxx & TMCS1170Cxx ) -

7.1.3 LR
JEL M A 1R tH HUEARN T SRR MR R ZE . WK 7-1 PR, EEME R 1525 T I & S 500 AR
TRAEMGLRMRERBERZE (WS TEXS) .

VNL = VouT, meas — [(Imeas X Sfit) + Vour, 0a) (5)

H

* VouTmeas AHART T It HA0L A 1 55 K D 22 AR 1) R B HH
* meas JAHNT T B AR AL A 1 B KA 25 Ak (R0 3 N FEL A

o Si NEFRIBAER S REUE.

© VouTtoa A8 112 HL i H LU

TMCS1170 [ARZME R 24 il i R VS Vs T 20 LE (200777806 ) .
e =100%* “AL
Vrs (6)

7.1.4 BEHFIH

TMCS1170 L JEIHIEL (PSRR) DA% H A FEvE | S 7 B B R AR AL S 8 28 aE 4 A k. i 2 7 mrbd
5 TMCS1170Axx F1 TMCS1170Cxx 5 I i A YR ARk 51 S 7 Ll R FE e iR 2 . R 52 8 mrblit
S TMCS1170Bxx A5 [ s IR AR AL 51 S 0 LU N N FEHE R m S iR % .

_ PSRR
€pSRRA,C = 10 20 X (VS - SV) (7)
_ PSRR
epsRrg = 10 20 X (VS - 3.3V) (8)
Hrp

* PSRR f& A L HE K LRI L, FA20 dB.
© Vg 2 LR~
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7.1.5 ZLEHHIH

SBLMHI . (CMRR) AL 7 85 F B B f N\ R AL S BUN A UM IR R 2 . i1 T HRLE 5 A7 AR REAS & A LB
1, TMCS1170 X AN FEAR i I FoA AR w4l aE /7. AR DA O TR AL Ve 772 E R %

€CMRR = CMRR X VCM (9)

Hrp

* CMRR 52 DU A ERR SRR, B0y pAIV.
* Vem ras P A 1 223 s B AR i

7.1.6 Sf BRI R E

TMCS1170 R fHAH SR K B P AR TR BEL AL B AR Ay At 2% B I 57 AL R AN R B TP AR
D4l (CMFR) 7] UL AL IR B 51 1 LU AN SEHE A RGR 22 . (A X 10 Wl iHSREANAR A HiZ 7) Bexr 7™
ARRZE .

€Bext = BEXT X CMFR (10)

Hr

* Bext 72 LA mT AL ISR R .
* CMRF &L\ mA/mT A sir 3Lz imd] .
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7.2 REAW NS H

K 7-2 Jeos 1 )BT TMCS1M70 W ZSK BRI N 2 8. MEHRIEIR tog A2 IR IS BIRZE A 10% Sk s
Vour IEFIRZAER 10% Z IR K. W R[] t 24 F A B R 4E 1 90% 5% Hh A B e 4B K 90%
IS, XA FELR BT R R BAik et R TR 1V AR AL, AR SRt B B RAE S R | 8 SN RS
BRIK AN R B R 150 it R 0K B B 24K 10% 22 90% Z AR AR L3

A

IIN VOUT

90 %

10 %

» time

& 7-2. BB N

7.2.1 CMTI , RS TILE

CMTI 2 i S AE AN i A5 5 7 AR W A & T PURO I L R A B BT BT FERT BRI BE /) iZ 8 HUE T i
RILER R A | FEZEE T, M S S A2 B RS I 1us BT 200mV HERFHE , W Kl 7-3 fr
A, SEERE BN 40Vins . (IR 2 J5 Gl 2 08 RO B ERIERE N TE) , T RASCRFEAR E CMTI S i it

160 2.0
140 1.8
2 120 15
o b
£ 100 12 o
o 80 1.0 g
[ - - 0 =
£ Z
= 60 0.8 §_
g 3
E 40 0.5
o)
O 20 0.2
0 — Vem | 0.0
— Vour
-20 -0.2
500 (ns/div)
& 7-3. LA
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7.3 ZETAERX

TMCS1170 fR& 5 U A HLR 224 TAE X (SOA) 32 2 N\ K i D R AT 2 B A IR PR 1 ARGE A S48
SOA ZH|iH % SR AFHIIRE] , AR B RSG5 5 ZHE ) A B A e AR ot F UL T B 5] RS T o X e AL
RORR FE B T4 N P JREIR B MR SIS [R] DL SR S AR 1

AT SOA TEMRKFEFE FHURT REHK IR AL ERIR (PCB) FIFIABEAIBETT . 2 A #l B sl 36 A B 21
FIM SR, BRI IR LK PCB @5 Rk it pir A #UE B4 T TMCS1170EVM 55 % PCB
Bt L2 AR A TMCS1170 #3f , £E46 € MM BT L 26 AF T B0A 2 i . a5 A 0 B ST 200355 2 A X
Gria AT vHRI (AR BT S L% T SOA fig
7.3.1 FLERFIEZ I BT
B AN PCB i RIS (8] B 5 BRIt % TR & T AHz #3582 B B IE 52 A8 O |, 41
A DARE RMS RS AL AT BEAT PP o 342 FLIALRE 7 5 ZURO T I8 AT I O B AR i . B 7-4 BoR T
TMCSM70EVM _Las B H K FFEE RUTRALBRRE /7o b T NS BRI 3 ol /D> DAL 51 A r (1 Th AR B
FER R PRI L T R BE J1 e T R e ek BT B AT, SOA AT LAFE BE sy (IR L 1 SCHF SR IfE . A
BE K B S 4 L YR £ R AR L AR it AR B X AN A A R A B T B I e

80

70 F=—
\

60 ™
N
50 \

0 N

30 *

20 *

10

Maximum Continuous Current (Arms)

-50 -25 0 25 50 75 100 125 150 175
Ambient Temperature (°C)

& 7-4. RAESE RMS B SH R EH R R
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7.3.2 AR HE i SOA

o 7E v FEL RN TG FL R 2 T AR S kb IR P RE T, RV B8 7152 B 51 ZHE Hh e i [ R #R g BR 1 . TMCS1170 7R
BB LR ] DU SZ B R R TS B, EE 6T EE Rk FEAE |, H I T 2 [ I A2 kR LI SOA FIl RMS
FRE M A R Ao BKPPRFSERS TR 5 25 EE AN A ST iR B T 2 s i 88 R ik pp 4110 SOA. K] 7-5. K& 7-6. & 7-7 il
7-8 R TMCS1170EVM MR ZE Ryl B T EHE R SR, EZRG R T |, S e ARG = e R 2 AN
BEIREE B G N AT RANSZ RN . 1E iy 5 28 B Bk e it (8] R, b T el o #2115 U RMS ., iZFR{EE RF
“LH R SOA.

IiN,RMs = Iy, p X /D (11)
Horp
* linrus N RMS #i N\ HL i P
© e AR IEAR S\ FR
* D Mkt
180 160
—_ 1 — 1%
5% 5%
160 — 10% 140 — 0%
— — 25% — 25%
< 140 —
b < 120
o bt
5 120 §
o L5) 100
S 100 P
<_% § 80
< 80 2
<
60 60
40 40
1m 10m 100m 1 10 m 10m 100m 1 10
Current Pulse Duration (s) Current Pulse Duration (s)
Ta = 25°C Ta=85°C
Ta=25°C Ta=85°C
& 7-5. K E S kb B -5 Bk bR AL (] ] G & B 7-6. B K S ik AL I 5 Pk e e 452 g [R) ) B 5% 2R
120 120
— 1% — 1%
5% 5%
— 10% — 10%
_ 100 — 25% 100 — 25%
< —
= <
S -
§ é 80
(@] =1
o (@)
kel 3
=4 2
< 40
20 20
m 10m 100m 1 10 im 10m 100m 1 10
Current Pulse Duration (s) Current Pulse Duration (s)
Ta=105°C Ta=125°C
Ta=105°C Ta=125°C
B 7-7. BOKE B Rk e 5 Rk R SR I TR TR IR 2R B 7-8. B KE S ik AL I 5 Pk e 8 I TR ) A 9% 2R
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7.3.3 HEH) FHEHET]

TMCS1170 R LA 2 F SR I [ BAE ) BB e R S, OSSR AN AR kR 2RI (8] A TE BT . 18] 7-9 J
71 T AR AE B I e S R LB A SN ) 2, R S AR R BELAE AR S N AT JE R AR . R AR 5] R A i S
P2 ARERNRZAET , HIZ R AL K] SOA (I ERR . X FRpEEm R BCR Bkt , HRIRLRE DL 45 e P BT IR
JENHIIES: RMS BRAE .

500

— TA =25°C
450 —— Ta=125°C

400

350
300
250

Fuse Current (A)

200
150
100

50
m 10m 100m 1 10

Pulse Duration (s)

Bl 7-9. Bk 5] LRHERE T
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8 E4Hi A

8.1 Mk

TMCS1170 st —#RE RN AL KA , B 100V ThAEERE 5. BRI EI M m#aiae 1, R/ A 3mmx
3mm QFN 3, iZas Rt 7 2 RS FE I, v BT S a A I . BN HE T e B 2 = N R 5 |
ZAH SR . ZSMEER T EAE 0.6mQ FHEE , 245 TMCS1170EVM #5120l BRI H B A — 45 F i

7E 125°C HIPRSEIE T Al 598 =I5 30ARms HIFFEE L. 5 A vl 47 O s IR S5 VAR B | (R KR UEHE 5] ZRAE % 1%
FEAR T IhEE | I HLAE S A 5 BATAT AN IR 2F . [ S N e HE 5 o SN U= 25 I W7 B g ZR AR I
PRSI B FE RS AR SEEBOK . 22 E T H TR0 MM B B &, HAH 58 285kHz. 5 2 Rl 2 REE 28 4Fv]
HEIEFRE , ATHRAE £10A & £50A 1) 12 X JA) £ 14 R 30 A WU il DA B2 wrak SOA 1 B ) 2 4 R A I 3

TMCS1170 A LLTE 3V £ 5.5V (IS B FisqT , FE4t0 ks B AR B R e Mtk AT 7 otk |, R8N AR R Ea
P R R SR AT T M

3
8.2 DiRe i HE A
VS

[} [}
L
: : Over-Current
| | |Differential Temperatu.re Threshold
[ Compensation
H H Hall | |
I 1 | Element [ ] T 5 Ij‘;;e-{ """" L] Thr+
I I i i [R—
[ Bias Cancellation n Window FAULT
I I
| | Thr -
I [}
[

IN+ 181
[~
: @ : Precision outon

5 AFE utpu

: "% : Amplifier vout

IN - 131
=1
| | .
] ] Precision
I I Reference
I I
[} [}
I [}
I [}
I I
[} [}
1 1

GND
N
8.3 RrikuiAA

8.3.1 HEHA

TMCS1170 F%a N\ HE T T 355 25 5] 2R HE A B9 25 = IR MR AR B IN+ A IN- 518, I EE KRR aSrs A SmA
HL AR IE LGS | 23 T AR R Bk 2 R A RS AT D & . SO B4 N FELIAE = A 3y, AT PR 1) 4
NHEFF R EE S B, S E SR E N BE SRR R, A S RE RS LGS R,
5 £ HE TR HL A I R LR I 3R R R 5

832 AR

BT TMCS1170 £58y | i N SARFNEE JRAL IS 05 2 18] 1) 4 B FE W IR S N A B 26 51 B 1. 2 A1 3. 4 SRR %
M S B 5 & 12 Z ARt T IiReRE .

8.3.3 I LER G IR

TMCS1170 it T 7% H A8 rp 24 A O FE IR I R B . i T AN 2 44 B3 T30, IR AT DALE i 3R AT
2R, HNLGRL . IR RS AT ] At BE R ) A% B PR A T . TMCS1170 G5 20 B RAL IR A | IX Se L R 2% 1)
ArEAR | HECE ] JH Sk B A A B T . AN 2B AR ST AR UG B R 3 5] 2R HE A A PR A1 (R 3R B3 R 37 40
#l (AFR) ThHE ] /b Z BUE 7 7= A iR 25

8.3.4 HEEENEHIE

TMCS1170 HATHE 3B HEE | b B ME T Ao & r i g th HUE Vourone EINIESR A 7F L5 RPN = A AR Z

FELYL B L PSR T P AR AT — A, TR A S R A M s A T . R 120 TR 13 A TR 14 il
FRIX L2 F R R HE IR TR A T (6] 3.0V 2 5.5V 2 [a] ity 2% Ao R 8 FL R AT X0 i) = 54 i) FELJAEN 8 ) DT
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* TMCS1170Axx = Vouroa = VRer = 2.5V (12)
* TMCS1170Bxx = Vouroa = Vrer = 1.65V (13)
* TMCS1170Cxx = Vouroa = Vrer = 0.5V (14)
8.3.5 H I AT & 7 [

TR E VouToa BAK A REE S MHLIEHLE Vs i€ T TMCS1170 St A\ it 236 |, W 2587471
BRI ERE NS R Voutmax PREIY L BJEHEEAR 100mV , @5 #2500 16 Fios. /2t i Uk
VouT min BRI AHLEFLLE 100mV | a7 #2016 s

VouT, max = V§,min — 100mV (15)

VOUT, min — 100mV (16)

GG RS2 G B R R PR LR BUE S (IR SRR 17 FUTHEN 18 ) e/ MR R 2 A
Y R R DA g /DA R K PR 2 P N FL RV L D JEHE AT BLORAR i A i K BV

Vour, —Vour, 04
IIN, max+ — ( maxS ) (17)

VouT, 0A — VOUT, mi
— Vout, min) (18)

Hrh

o i IR TR 5 A
o i 05 A2 T U\ FELA
- S RBHH SR L.

« Vouron SR I 4 L

8.3.6 LM

B 7 DR TR S N2 Ah , TMCS1170 e SR DUk (8 v i it N . S ikl (OCD) HLBsHR it — AN LA
B, AT AR S BRSO , LB IR A . AL R B AR R GRS Y R R TS R . R
TRy I A I LA AR A [ E Y, WA WS AR RS s . AT LA U] AT B [ SR SR A R PRI, DAL
PO B 24— - 5 A PG AR A B B2k -

[l 8-1 ik i Bt i FAULT W R 2 WA R 2. 8RB E R N B £loc I, DU B 5] 2
TR AR o 78RR 5] AL R 3 1E i RS R0, BN HIAL A IR [ B kloe Y Py FLEE RS LA

lys©
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Iin

A Hysteresis

+1 + Threshold v

oc x
/—\\—/ >
| — Threshold A
—loc
\/
FAULT
>

& 8-1. T FH K &
8.4 B3 ThEEAE
8.4.1 Br Ty
T2 B A N | R B 5] AR 20 R A e TP BRIE |, Tt AR5 ek 2 h e . B RS

FL LA AN A A5 5 W] DAE SR AR AT R s, DO A B R e 7, o AR — & 0a] DAAE 55— oK%
PHETEOL T Lo AT DA R 8 2 A Y42 B4 e I A5 5 BRGNS P e
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9 N FH FSLE

&iE

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

9.1 AR

TMCS1170 1) 3= ZRF kB T 78 AF Ao 75 2208 25 2 rRL AT B2 1) I P 4 3 4 25 PR L 95
* DhRERR B R AL A R B BT -

B ERAN M E R T RERMITTSR , KifmE (HV) M.

AR FH TSR A5 LTS AR DA R AR A1

RUF AR AR EE IR bR o0 2 iRHER oK, IF AW R Gtk Re -
B AT PR L s 90 o B 4 B 1R B 147 FL s RSP 9 B Y A

KRS IR T RGEHNERE , (RIS 5K PR Bt A 17 A A o6 Z00T 8% 128 PR IR E AT G o P A0 B P S P AR R ko B
NER VR T R AR BIAN BT R

9.2 JiRIN

HUR BRI ( B AL ) B9 A BRI P R Geat ok 1 R MIPEREDL S, REMS LIAR /> 1) i b S B S it
A3 ) SRV AN 2 W7 o VA ok RS 0 T W 1 2 2 B i A L O A% TR 2 ) SR Bl 07 B 4 i Ik B R L PWIML RS 82
Wi o df 2 PAVFE ZR RN R IAL A% SR8 0 A1 1) ] RS 25 A B T Xt i B ik, REAS B Bt UL TP E LA K v s e ALK BT P
SR e 2 ) L 2 TRT (B . 161 9-1 1B T TMCS1170 7E RS R A AL | S5l B = A FELER (L) FLUR
it

V+

@ €

TMCS1170

B 9-1. Pk AU R

9.2.1 #ifER

X = AR R AN P, LA R A T RV FE P AR SRR, DR R AL T TR A AEE A . I
AT RUE A #A TMCS1170 SR E R AR . X TZom 0], 518 5V KIFRFRAIE |, (0 T2 28 i AR
o, BB 4.9V, R AEIRIRSE TMCS1170 #UMS E 3, JF H 2 +20A [ i il & .

& 9-1. BN BOHER

BitSH ~ME
Vs nom 5V
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R 9-1. AHIN A BTER (42)

w’irSH ~HME
Vs min 4.9v
lIN.Fs +20A

9.2.2 AR I FE

R4 AT 75 110 0 2 P PRSP R PR B TMCS 1170 (19 R BB S400T sEd s i RS . th Tk it
AN - B I 7 IR R AT g, ISR SRR AL S . TMCS1170 A A Fe A Mk i IS, thr
ﬂﬁ%fég %/)ﬁiﬁ]tﬂ EEJ_‘TS VOUT,OA° TMCS1170Axx ﬂ%iﬂ‘]?\]%ﬁ%?ﬁ EBE ( %;‘Eﬁ/}ﬁiﬁtﬂ EEJ_‘TS VOUT,OA =25V ) HT
5 5V L — A B R AT R HL A I . TMCS1170Bxx 845 b iy s s L ( it g fLE VouToa =
1.65V ) 1T 5 3.3V LY — 2 A AT XU riat . AT DAt — 2B % JE g P AL S ADC HOSEMK , (HIZXE H 1A
IR BT L. TMCS1170 it UK Vour SHIA RN iy IR , aniR2sC 19 Frse SC, it ik o s

Vouton WHE -

Vout = (Iin X S) + Vour, 0a

(19)

BTN BT S OK PR M v A ) R BB, TR P RO F) R A N Y B N DR AR R R DI . TMCS 1170 B3 4tk

AT B FL A

A%V 32 B AE R T R YR ) TE 40 B 6 T Rt i SRR R PR ). o SRS AR B

R E LI RT e BN FRIR L Vi min = 4.9V M BB S8, e R&bEth iUk Voutmax HITFERN 20 € 3, &
ANERTERRTH L VouT min T2 21 78 o

VouT, max = Vs, min — 100mV

VOUT, min — 100mV

R 9-2 oR T oI N O BTHS B LR T SEAS R H VE

R 9-2. BN B S

(20)

(21)

B ~EME

VouTmax 4.8V

Voutoa 2.5V
Voutmax - Vout0a 2.3V

XA B HOATFAE 22.3V (K2 Voutoa = 2.5V ) HIEK IE LR Y A TR 4208
TR 2 5 B B 7R o MR R R A YE B, A 5 R K 22 TR L £l max P BOK FRLIALTE L

I _ (Vout, max — Vour, 0A)
IN, max = S

Hr
© SR AxA RS REUE

% 9-3 7 T FLA IS R A TMCS1170 [ MM 28 1 S 107

* 9-3. BAy 2.3V IERHEIRHKRAHER BRERE

FEfE TMCS1170 A~ =R

(22)

il REE lin,max
TMCS1170A2x 40mV/A 57.5A
TMCS1170A4x 66mV/A 34.8A
TMCS1170A6x 100mV/A 23A
TMCS1170A8x 200mV/A 11.5A
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W, R R RS LR AE ST BT i T A AL YO L ) B B KM N FERVE o X T AR R (R S
B, EEIEPEREE N 100mV/A 1] TMCS1170A6x , K A K264 T il & 23A KT Fr 19 20A =2 iR
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9.2.3 Wi 2¢
160
—— PWM Voltage

N 140 —— PWM Current

= 120

> X 10A

8 k

5 100 r

>

9 80 -

®

c

o 60

(0]

3

= 40

5

E 0

8 0 -

-20
Time(10us/div)

B 9-2. Pk AL S SR A B (5 5
9.3 HRMREWR
TMCS 1170 A AEAR T b B M 75 2 — SR (Vs) |, 12 RVROL T RE 29 X R U A RO B R BR fiE FEL . Vg TRE T AT
B Vour MRS HVEHE | ATIRALE 3V ] 5.5V Z [AIFEfTHIE. TMCS1170 22 s dan i H T A2 A P9 #ER
B Bk, EE R AR AR AR S AR AR eV , AT SEEL RS T . Oy TR RR B UR B AR T R A, B
£ Vg F1 GND 5| il [8]73CE — N AEN 0.1uF Bk ESR AR A As | FLAr B N R AT Ae FEIL 41 (0 F YAt 5
Bl O T RS v A R BT R, NI TE 2 AR LA

TMCS1170 MR Vg T LIMSZ T S N B R IREAT E 7o SR, 7E Vg IE I E UL T4 FT S5 R 00 i H 96 Uk 2 [7)
FAAEINFHLAEIR o AESETFIBIN TR P, e s BT RS e e 22 3 KBRS I, fav i IS Vour P RASE GND
M Vg Z a1, GnR LU X AT, WIFE B IS A IR 2 BT A Vs SEOGEE T I8 I (AR A2 R L

9.4 fi)&
9.4.1 /575

TMCS1170 wJ PLfE TMCS1170EVM AL RREE iR AL FRRE ) | Z VA (g ] 3oz 4 T 1. XAPHIRAE I
TR b2 B B KBS IR A B IR R BR ), FEE PCB A Rt . AT 5 KPR B B v B () FE IR AL B A N
PRaEM | 5 E PCB A R AL H LML b fiE . 78 TMCS1170EVM (Rt AIR IS 2 4h | 8% 13 TH itk RE T LA
PRSI RE S, OB B A O HE 3 T . 3205 PCB #VIt RE 22 AT

o EPXHET N FEIA AR DA K R B P R T TH AN 55 R AL ST
o fHABERS PCB 4514 .

o IS A E BRI R ERL IR N JE B P AL AT A

« {£ PCB M2

9.4.2 it

9-3 BRI ARGk B TMCST170EVM /777751 « SAFTEREET X 1240 R I P AN RR 1 | SR A3 DA 24 o 2 3
i B EHT RN SR SR A, [RIIN ORTR A~ T 4 o IR RE
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10 ZRAFFN SRS HF

10.1 244

10.1.1 FFRZ#

TR T HSCHFE , 1S LR SR -

+ TMCS1170xEVM

10.2 CHYSCFF

10.2.1 1H 1Y

B S DL AH SRR

o [EMAXEE (TI) , TMCS1170xEVM /1 /755
o PEINAES (TI) , WG BHHAR T

10.3 BT RY B i@

FHRWCCR a1 AU ti.com LRSI SO midy Ay SEATIENY RV AT A G dh B B O
o AREUWEAE L i EF A O SO RS BB I k.

10.4 L FRE

TIE2E™ s Se b ie & TR EE S Ok | T EENL KA RANRE . S RiFAes M. #E
A AR EH ORI KA E R R .

SRR I B TUBRE “HRIERE Y $RAL. XA IR TI BARPE | AR —E Rt T WA 1§20
TI (i FH 252K

10.5 F&itr
TI E2E™ is a trademark of Texas Instruments.
FrA bR A B A E I .
10.6 FFHHHRE S
Fr U (ESD) SR X AN LR AL S o AN A (T1) BESGEITE 2 B TR 18 H A B AT A SR AR L o SRS I3~ T A 3
A FIZAETRT | 7T 2 IR g

Ao\ ESD [HA /N2 FEBUNITERERE , KBNS FEE IR RE A 5 R BIBUE |, IR BV ER A2
HUE DU T RE 2 S B S R A IR ARA .

10.7 RiF%R
TI RiEE ARARIERIN IR TR 5 B R FE o

11 BT e
FE o DURT AR AS I TURD T A% -5 24 5 R AS 1) DU AR ]

B BT IR A HERE
June 2026 * HI46 BAT iR

12 HL. HEMETEGE R

PR DU S AU, BRI IS B X5 B R e A T s s . B i, A SATER
HASX WSO HHAT BT . R AR BB R A0 S A, 15 2 0] 2 O A A
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HERIE TR
HERFR
AT AR S b(if)‘é g B |5 AREYE | AR R?Sl;ls %IW%EJFEQM%L MSL 54/ E il | T/EREE (°C) %%%m
P <vi -
(2) (5)
TMCS1170A2FQVAPR il B VQFN"}'F; VAP 3000 | K% T&R B SN Level-1-260C-UNLIM |  -40 & 125 1170A2
TMCS1170A4FQVAPR s e VQFN"T: VAP 3000 | K% T&R B SN Level-1-260C-UNLIM |  -40 & 125 1170A4
TMCS1170A6FQVAPR s e VQFN"}'F; VAPYL | 3000 | K% T&R 2 SN Level-1-260C-UNLIM |  -40 & 125 1170A6
TMCS1170A8FQVAPR B B VQFN"ﬁ VAPYL | 3000 | K% T&R poA SN Level-1-260C-UNLIM |  -40 & 125 1170A8
TMCS1170B1FQVAPR i B VQFN*E VAPYL | 3000 | K% T&R B SN Level-1-260C-UNLIM |  -40 & 125 1170B1
TMCS1170B3FQVAPR il B VQFN"E VAPY | 3000 K TR | £ SN Level-1-260C-UNLIM |  -40 % 125 117083
TMCS1170B7FQVAPR T oy VQFN"T; VAPYI 3000 | K# T&R 2 SN Level-1-260C-UNLIM |  -40 & 125 1170B7
TMCS1170B9FQVAPR T e VQFN"}'F; VAP 3000 | K# T&R 2 SN Level-1-260C-UNLIM |  -40 Z 125 1170B9
TMCS1170C5FQVAPR il B VQFN"}'F; VAP 3000 | K% T&R B SN Level-1-260C-UNLIM |  -40 & 125 1170C5

(1)
)

3
4)
®)

6)

RE - ARREWTEAE R | ESBATR 7w AL A

PORRREL « Rl | T 300 A ARE 280 , AR B AT AT 2 A . WIARIRA T Z ( BFEARTRERE. TR R/E T 2% 5E ) WTRe MR , IF BT
FRESHE PR, WATRE P WTET R . RIERT BT |, PRI T REAE S B BGH | JF BRSO H T R A PRAS . Xt AR AUE R

RoHS f& : /2. 7. RoHS #if. ARELEEMERE X , IS “ TIRoHS Al 7 .

FIHERIEERARL « ST REA Z RO RME R IR, KRR R E AR AR R AR R KA B, AT AT

MSL S5UEIRREEIRE | EEEHESAMEEIRE (PR ) RE. WRBRE 2 MMERES , WALR R & JEDEC SR BAREF . IR 83 224 3 BTl v i AR o SR oy s
PRIpFAURIRIZ | TE 2 BHISHREE

BAARR ¢ B TR SRR SRR BT (S S BRI S A O K Al AR R

WA ZARARR , B R S IRk A, S04 BCRRIE S Bl “~7 BIFRH A — A S R R AT, WNZTEE BT, RT A RN SR S B A s

iHo

BEEFEMEFEY | ATUH ERAMEEARR TIERMZE R Z DA A TSR A5 T 58 =07 R AR R, T A L2505 B IS PEME T A BB RIE. T EASU) T 34
WEESHE=TIER. TI QRIPREEECRICE B MR IO AR BAERRRIE R, (FU2 W] RE R SN BEORERIMAL ) G BEAT A I A 2 20 M o T AN TSRS A R R T2

FR, HULATRE A A CAS %5 S HARZ IRHIHIME B -

AR |, T RUIRZRAE E5 A M SRR AR T T R4 1% 85 45 I AR SCRY TR T B0 1R 0 Ay o
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121 BHERER
REEL DIMENSIONS TAPE DIMENSIONS
4 [ KO [« P1-]
RIS T
of o ol Bo W
Reel | L 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
v 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 0O 00O OO0 Sprocket Holes
| |
I I
Q11 Q2 Q11 Q2 '
| |
] 777777 7 777T77 i . .
Q3 | Q4 Q3 | Q4 User Direction of Feed
| w A | v
I I
A
Pocket Quadrants
a1 B EE 3] El)::i sPQ B ﬁgﬁﬁ” A0 BO Ko P1 w Pin1
Pl EA£ (mm) (mm) (mm) (mm) (mm) (mm) (mm) £
TMCS1170A2FQVAPR | VQFN-HR VAP 12 3000 330 12.4 3.3 3.3 1.1 8 12 Q2
TMCS1170A4FQVAPR | VQFN-HR VAP 12 3000 330 12.4 33 3.3 1.1 8 12 Q2
TMCS1170A6FQVAPR | VQFN-HR VAP 12 3000 330 12.4 33 3.3 1.1 8 12 Q2
TMCS1170A8FQVAPR | VQFN-HR VAP 12 3000 330 12.4 3.3 3.3 1.1 8 12 Q2
TMCS1170B1FQVAPR | VQFN-HR VAP 12 3000 330 12.4 3.3 3.3 1.1 8 12 Q2
TMCS1170B3FQVAPR | VQFN-HR VAP 12 3000 330 12.4 3.3 3.3 1.1 8 12 Q2
TMCS1170B7FQVAPR | VQFN-HR VAP 12 3000 330 12.4 3.3 3.3 1.1 8 12 Q2
TMCS1170B9FQVAPR | VQFN-HR VAP 12 3000 330 12.4 3.3 3.3 1.1 8 12 Q2
TMCS1170C5FQVAPR | VQFN-HR VAP 12 3000 330 12.4 3.3 3.3 1.1 8 12 Q2
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TAPE AND REEL BOX DIMENSIONS

G i HERA Eap S| SPQ | KE (mm)") | R (mm) HE (mm)

367 367 35
TMCS1170A2FQVAPR VQFN-HR VAP 12 3000

346 346 33

367 367 35
TMCS1170A4FQVAPR VQFN-HR VAP 12 3000

346 346 33

367 367 35
TMCS1170A6FQVAPR VQFN-HR VAP 12 3000

346 346 33

367 367 35
TMCS1170A8FQVAPR VQFN-HR VAP 12 3000

346 346 33

367 367 35
TMCS1170B1FQVAPR VQFN-HR VAP 12 3000

346 346 33

367 367 35
TMCS1170B3FQVAPR VQFN-HR VAP 12 3000

346 346 33

367 367 35
TMCS1170B7FQVAPR VQFN-HR VAP 12 3000

346 346 33

367 367 35
TMCS1170BO9FQVAPR VQFN-HR VAP 12 3000

346 346 33

367 367 35
TMCS1170C5FQVAPR VQFN-HR VAP 12 3000

346 346 33

(1) WA TR R R A S R
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12.2 HUEE

VAP0012A

PACKAGE OUTLINE
VQFN-HR - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

PIN 1 INDEX AREA\

o=
oo

:
|
|
|

2X (0.085)

2X (0.115) —=|

f

I

I

0.000 PKG{ ——— —1
012005 — |

[ —

a0

—— — —F— ——0.000 PKG ¢

s R
i

4X 1.35+0.05
2X0.6+0.05 ——

4230521/D  09/2024

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.
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EXAMPLE BOARD LAYOUT

VAPO0012A

VQFN-HR - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

o
—_ o — o~
< 8 £ & e
h=A = s S S —~
x x S x x A
3 3 s & X <
‘ 12
|
‘ — (1.4)
(R0.05) TYP I
o |
(0.975) s i
| e
| (0.75)
| |
0.475 —_-—-—
(©0479) 2] |
| YP (0.25)
on— | ‘
oo0PKGf —8M ——  — - — - — - — - — + — - — - — - — - —— - —
ony—" 1 7 ) |
; | \ (0.25)
|
|
(0.475) T 3 ‘ ‘ (R0.05) TYP
|
| | !
- B I
(OB —— - — - — | |
I T
4X (0.25) 8X (0.6) ‘ i (1.4)
METAL UNDER ‘
SOLDER MASK l
SOLDER MASK: 6
OPENING £x 025) |

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN

SCALE: 25X
0.05 MAX 0.05 MIN
ALL AROUND ALL AROUND o
L .
K \
METAL EDGE | | METAL UNDER
! f SOLDER MASK
! I
EXPOSE ExposED—— N
METAL T~ SOLDER MASK METAL I NSOLDER MASK
OPENING i ' OPENING
R s
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED)

SOLDER MASK DETAILS

NOTES: (continued)

3. For more information, see Texas Instruments literature number SLUA271 (www.ti.com/lit/slua271).
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VAP0012A

EXAMPLE STENCIL DESIGN
VQFN-HR - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

4X(1.7)

(0.975)

0.000 PKG ¢

4X (1.35)
2X (0.84)
2X (0.25)
2X (0.75)

o
8X (0.25) —

SOLDER PASTE EXAMPLE
BASED ON 0.1 mm THICK STENCIL
SCALE: 25X

PRINTED SOLDER COVERAGE BY AREA UNDER PACKAGE

PADS 1 & 2: 73%

(R0.05) TYP

(1.4)

(1.4)

10
——(0.75)

(1.4)

4230521/D  09/2024

NOTES: (continued)

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

design recommendations.

i3 Texas
INSTRUMENTS

www.ti.com

32

HERXFIRIF

Product Folder Links: TMCS1170

Copyright © 2026 Texas Instruments Incorporated

English Data Sheet: SBOSAJ9


https://www.ti.com.cn/product/cn/tmcs1170?qgpn=tmcs1170
https://www.ti.com.cn/cn/lit/pdf/ZHCSW76
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSW76&partnum=TMCS1170
https://www.ti.com.cn/product/cn/tmcs1170?qgpn=tmcs1170
https://www.ti.com/lit/pdf/SBOSAJ9

i3 TEXAS PACKAGE OPTION ADDENDUM
INSTRUMENTS

www.ti.com 2-Jul-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 ©)
@ ©)
TMCS1170A8FQVAPR Active Production  VQFN-HR (VAP) | 12 3000 | LARGE T&R - Call TI Call Tl -40 to 125
TMCS1170B7FQVAPR Active Production  VQFN-HR (VAP) | 12 3000 | LARGE T&R - Call TI Call Tl -40 to 125
TMCS1170B9FQVAPR Active Production ~ VQFN-HR (VAP) | 12 3000 | 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 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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