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TMCS1133-Q1 ¥ & AEC-Q100 pr#fE. EA e TAER K. T RTR A3 1
I THEE R RS 28 1MHz 2B /R 3R HE A e 5

1 Rtk

o FFETH VRN ) AEC-Q100 frife
- IRESF 11 -40°C % 125°C, Tp
o Thigwaen
- A BT R A RGBT SR
o H[EERIEER YRGB
o EMEE
- REEIRZE : 20.1%
- REBUEIEFR : £20ppm/°C
- REBEFHMER : £0.2%
- RFHERE  £0.2mV
- W HEFR - 100 V/°C
- WG R - £0.2mV
- AR 20.1%
o XHANEES B mPUE
o PR N
- 5% - 1MHz
- MAMZES[AE] © 120ns
- fEFEAEIR : 50ns
- AR : 100ns
o TAEHEJEHEEIHE @ 3V & 5.5V
o O I A B ) EE A AGE
o AN REEERD
- JuFEN 20mV/A & 150mV/A
o CZAMIGNE (THKI)
- UL 1577 A AET I
- |IEC/CB 62368-1

2 i

TR

B E RS
BT ik
HVAC JE it
= 1 PDU
HaR 47

3 Ui

TMCS1133-Q1 A& — 3K FEL I B 2 /R RN, HL AL s,
AL RS TIRE RS S . Z A et S5
TRIE LA L, BRI RBUSIETU I EAH
LRV AR . A N B IR AME DI RE RS 5
ST SRR AR A ARG PAERITE LT |, TR ER
F om0 B N LN T 1.4% Bk REE R % | BifE—
Uk S IRARHERIE T, SZIN T 0.9% 5ok RS
RE (BIEHEGAREER ) .

B A= Rk AN R e 2e) S i NI I e SN 3 7 R
R BB IR AR RS AT IR . oS S5 R B
TRTHEEE TR AR TR oK o 2200 B IR A RER W I A A B
W= AR K SR BEE AT R i R
+96A |, [F] Iy BE KRR B B AR T 26 400 06 P IG i 22
Ko Ak eNs K2 5kVRus » L/ 8mm fE s R
ERHIERR , AT HR Ay B R T S R A T AR s
A2 BT AT SR R g SRR ) AR S PP
[i] 5 (1) R BB Fo Va8 FH B 3V & 5.5V [ HRIE
17, DRI BR T bl 5XR 22 R 5 o 1 H VR e 7 4 g
7o

HEREE

()
DVG ( SOIC, 10)

i)
TMCS1133-Q1

HEE R
10.3mm % 10.3mm
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(2)  BRRE (K x %) AR IFEAESIE (WER ) .

AV SIS . Or R, TR T3 Tl Rt 7 HSME TR, TIAGREF SRR, ARk

HEGRTE |, 1 55 7 I ti.com S5 Bt (S SRAS (#0030 ) o

English Data Sheet: SBOSAG1


https://www.ti.com/solution/onboard-charger
https://www.ti.com/solution/dc-dc-converter
https://www.ti.com/solution/traction-inverter
https://www.ti.com/solution/automotive-hvac-compressor-module
https://www.ti.com/solution/high-voltage-power-distribution-box
https://www.ti.com/applications/industrial/energy-infrastructure/ev-charging/overview.html
https://www.ti.com.cn/product/cn/tmcs1133-q1?qgpn=tmcs1133-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSVU7
https://www.ti.com/lit/pdf/SBOSAG1

TMCS1133-Q1
ZHCSVU7 - JULY 2024

13 TEXAS
INSTRUMENTS

www.ti.com.cn

Passive / PFC DCV+ Bridge Driver
L Rectifier TMCS1133
N -Q1 Loads
TMCS1133 . .
NS -1 \' N
/
AC i
TMCS1133
-Q1 “ *
DC V-
C t ; C t ; C t
urren == urren: == urren: ==
Sense 0C Control Sense y 'OC Control Sense oc
Controller

L: Bita

S

Product Folder Links: TMCS1133-Q1

Copyright © 2024 Texas Instruments Incorporated

English Data Sheet: SBOSAG1


https://www.ti.com.cn/product/cn/tmcs1133-q1?qgpn=tmcs1133-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSVU7
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSVU7&partnum=TMCS1133-Q1
https://www.ti.com.cn/product/cn/tmcs1133-q1?qgpn=tmcs1133-q1
https://www.ti.com/lit/pdf/SBOSAG1

i3 TEXAS

INSTRUMENTS TMCS1133-Q1
www.ti.com.cn ZHCSVU7 - JULY 2024
g
T HFEE et 1 8.2 TNEETTHERE .o 20
2 B s 1 B3 EMETEEH oo, 20
B BB ettt eeenenes 1 8.4 BEAETHBEIET oo 24
A BABEELER oottt 4 O RERHRISEHE .o 24
B B B B AT BE oottt 5 9.1 R B B e, 24
B BT e 6 9.2 BRI FH oo 27
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LR - =3 SR 6 101 BT I oo 32
B.5 ZELEEIFE vttt 7 Oy = SRR 32
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B.7 BLTEEIE oo 10 10.4 B SRS TEHTE I .o 32
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TAREEEBE oo 13 108 TP vt 33
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4 SHFHER
R 41, BFHE
I RHEETEE ()

e REE F Y H B E Vo= 5V Ve=33V
TMCS1133A1A-Q1 25mV/A +96AR) -96A % 28AQ)
TMCS1133A2A-Q1 50mV/A +48A@) -48A & 14A@)
TMCS1133A3A-Q1 75mV/A 2.5V +32A -32A £ 9.3A
TMCS1133A4A-Q1 100mV/A +24A -24A 2 TA
TMCS1133A5A-Q1 150mV/A +16A -16A £ 4.7A
TMCS1133B7A-Q1 20mV/A -77.5A % 163AQ) +77.5A@
TMCS1133B1A-Q1 25mV/A -62A & 130A@) +62A@)
TMCS1133B8A-Q1 33mV/A -47A % 98.5A2) +47A0)
TMCS1133B2A-Q1 50mV/A 1.65V -31A % 65A) +31A
TMCS1133B3A-Q1 75mV/A -20.7A & 43.3A@ +20.7A
TMCS1133B4A-Q1 100mV/A -15.5A % 32.5A +15.5A
TMCS1133B5A-Q1 150mV/A -10.3A £ 21.7A +10.3A
TMCS1133C1A-Q1 25mV/A -9.2A % 183A@) -9.2A % 115A2)
TMCS1133C2A-Q1 50mV/A -4.6A % 91.4A@) -4.6A % 57.4A@)
TMCS1133C3A-Q1 75mV/A 0.33Vv -3.1A % 60.9A@ -3.1A % 38.3A@)
TMCS1133C4A-Q1 100mV/A -2.3A £ 45.7A@) -2.3A £ 28.7A
TMCS1133C5A-Q1 150mV/A -1.5A % 30.5A -1.5A & 19.1A

(1)  RUETEEZ IR (3V £ 5.5V ) R H i A R IR ], 1A 2R .
(2) FRAFUH BT VRS E/RMS MBESEE AR 24 TEX , DEASBEESERRE. 520 22 LFEX 857
() HEEHRBAFVIMBIFLINNER | S5 28 Far £ — .
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5 5| WECEMTIRE

—1 © 107 vs
9 [ vs
8 [ voc
7 [J oc

6 [ vout
5 ] NC

4 [] ALERT
L 3 [J GND

\
Not to scale

& 5-1. DVG #3= 10 2|} SOIC TRALE
* 5-1. 5| jIThRE

e \
P o it L]
1 IN+ SR TN N R IE 5]
2 IN - [ZEDE TP EIPANG N R )]
3 GND LE) Feit
4 ALERT Her KR 2 PWM firily , JHIRARHEFA R SIIAME I IE4% % GND.
5 NC - PREE . 5% GND BifRFFEas.
6 vouTt AL it R
7 ocC Hoer R, JFRACHE A R SRR I 32 GND.
8 voC [EEPETIDN ARBE . BES R EE. SURAE RN R VS,
9 VS (ED) FHL
10 ) Lz FLR
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6 %

6.1 2% | K HUEE
7E B AR RSN TAR RO B s (B ) @)
B/ME B L:-XivA

H R LR Vs GND - 0.3 6 v
[EEPETIDN voC
Bt VOUT

———— GND - 0.3 (Vs) + 0.3 Y
Her i ALERT. OC
TR NC
s T -65 165 °C
WA IR Tstg -65 165 °C

M

A XTI RHUEE 384T ] RE SRS SAFIE K A .

LixS i KNAUE I A FROR SRR L T BAE BB AT 2 DA MRAE (T 2L

A N RS IE R IEAT . WS “EVGSIT R (HIE “4axt i KEAUEE” JERANMH |, SFTRAS S IERIZLT | X RE R
R EEVE . ThAE A A 340 50 A 5 1
6.2 ESD %44
& L UivA
MRS (HBM) |, 754 ANSI/ESDA/JEDEC JS-001 #7#E() +4000
V(esp) sy ) — v
75 HL SRR (CDM) , 744 ANSI/ESDA/JEDEC JS-002 F7#E?) +1000
(1) JEDEC 344 JEP155 f5 i : 500V HBM I GEWSFEAn i ESD I RE T 2240,
(2) JEDEC 4% JEP157 f5i! : 250V CDM H} it i 7EkrifE ESD 5 #IRAE N %4477,
6.3 EUUBE1T &M
7E B 2R RS A T B LAER B B P A ( BRAES B B )
B/ME KA B L--Xivg
Vs JZ4T H YR LR 3 5 55 \%
Ta™ PRI AR T 1 T A i 5 -40 125 °C
(1) NI 24 TAEIX 2450 R . 8 H TMCS1133xEVM IS} SR o i N B A0 5 A1 4 R PR 058 0 8 T s 1 A1
6.4 AMEREER
TMCS11332)
#ghn() DVG (SOIC-W-10) V08
10 B4
Roua SE BB 27.9
R 0 yc(top) SEZ AP (TR ) A 26.8
RoJs 25 28 L PR AR AR 10.1 °C/W
Yyt 4 B THRHIES 4L 4.4
Wi 253 IR IE S 4L 8.3
(1) AXHBRIERMEZEL | SR FLELAIC L4758 N T
(2)  4EMFIEfE TMCST133XxEVM LRER . BE2HAER. |, ISR 22 LIFXR .
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6.5 L%
S5 WA & L:-V17A
EH
CLR AR R S ) P4 95 7 2 T 2 =8 mm
CPG 1T A () i [ F) e 6 e 2 2 T = mm
cTl AR H R IR A DIN EN 60112 ; IEC 60112 > 600 V;
MEHE 54 |IEC 60664-1 I
iR (74 IEC 60664-1 ) e T HE < 600VRums -V
Viorm Fp K E S VR 5 HE AT HLIE (R ) 1344 Vpk
600 VRrMs
T KGR T R B TAE R TR (( TE5Z3% )
849 Vbc
Viowm
950 Vs
KBRS TAERE ACTHLE ((1E5Z3 )
1344 Vpe
= m e e . Viest = v2Xx Vg0, t=60s ( EEMK ) ;
VIOTM E_X‘KMRESBMWEEUL VTEST =1.2x VlOTM ,t=1s ( 100% 47 Pk ) 7o VPK
e 2 MR 2754 IEC 62368-1 , 1.2/50us JF¥ |
Viosm T KRR B ER) Vit = 1.3 % Viosy ( S50l ) 10000 Vek
N J5¥ b1 EHUAR (100% AEPEEA ) FIFARHE ( RBUMAR )
Gpa W) Vini = 1.2 % Viotm » tini = 18 ; Vpg(m) = 1.875 X Viorm , tm = 18 =5 pC
Cio B WMAERH@ Vio=0.4sin (2xft), f= 1MHz 0.6 pF
Vip = 500V , T =25°C > 1012 Q
Rio R LB, BN E A 4) Vio =500V , 100°C < T < 125°C >10M Q
Vio = 500V , Tg = 150°C > 109 Q
5 P 2
UL 1577
T, S VTEST = VISO ,t=60s ( 5 R ) )
Viso A R S LU Virgar = 1.2 % Viso » t= 15 ( 100% 73k ) 5000 VRrus
(1) R P S 1 15 2% 58 5 o o I T8 P P S R P A D B R o T R Ol P BB WG T P T R P S R [ B, M A % Bl P B AR I B 25 2%
M2 BRSO SR . ERT IS OLT |, BRI SRR b € H PR B A0 (B B AR A3 AR 4 . 72 BV PR BR AR b4 A3 Y BSO B ) Bk 2
R 3K 1 T R T B v I A
(2)  FETABUHHBATING , DL B8 R A TR B
(3)  MAEH I REH (pd) T1 28 AR
(4)  KebEesE— R BT S EEGELE —& , MR T A
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6.6 FAURHE
Ta=25°C , TMCS1133AxA-Q1 L/ Vg =5V , TMCS1133BxA-Q1 1 TMCS1133CxA-Q1 L) Vg = 3.3V ( BRIEAAF I )
5% WAEH | B sme Bkw| B
LN
Rin YNGR ZNEE IN+ % IN- 0.7 me
Rin i NG A v L U E VR A Ta=-40°C % 125°C 2.1 LQ/IC
T Ta=25°C 80
IiN,MAX B KSR  HLR ) TAo125°C w Arms
o
TMCS1133x7A-Q1 20
TMCS1133x1A-Q1 25
TMCS1133x8A-Q1 33
S R TMCS1133x2A-Q1 50 mV/A
TMCS1133x3A-Q1 75
TMCS1133x4A-Q1 100
TMCS1133x5A-Q1 150
es RIPERAE 0.05V < Vgur < Vg - 0.2V +0.1 +0.4 %
; .05V < Vour < Vg - 0.2V, Ty = -40°C & .
Sarporn | REUEAIRS S Vour = Ve T 02V, Tam—40C % 320 50| ppm/°C
Sdrift, life ﬁxfg%ﬁ{%@@ 0.05V < VOUT < VS -0.2v +0.2 +0.5 %
enL e Vour = 0.1V % Vg - 0.1V +0.1 %
TMCS1133AXA-Q1 |, Ijy = 0A 25
VouToa | ZHL L HLIE TMCS1133BxA-Q1 , Ijy = 0A 1.65 v
TMCS1133CxA-Q1 , Iy = 0A 0.33
TMCS1133x7A-Q1 , Iy = 0A +0.2 +1
TMCS1133x1A-Q1 , Iy = 0A +0.2 +1
TMCS1133x8A-Q1 , Iy = 0A +0.2 +1
Vo i P SRR R TMCS1133x2A-Q1 , Ijy = 0A +0.3 2| mv
TMCS1133x3A-Q1 , Iy = 0A +0.4 3
TMCS1133x4A-Q1 , Iy = 0A +0.5 +4
TMCS1133x5A-Q1 |, Iy = 0A +0.6 5
TMCS1133x7A-Q1 , Iy = 0A , Ty = - 40°C % +10 +25
125°C
TMCS1133x1A-Q1 , Iy = 0A , Ty = - 40°C % +10 25
125°C
TMCS1133x8A-Q1 , Iy = 0A , Ty = - 40°C % £10 125
125°C
VOE, drift, el v G RS TM?S1133X2A-Q1 s lIN =0A, TA = -40°C & +10 +30 HV/OC
therm 125°C
TMCS1133x3A-Q1 , Iy = 0A , Ty = ~40°C % 10 430
125°C
TMCS1133x4A-Q1 , Iy = 0A , Ty = - 40°C = 115 +40
125°C
TMCS1133x5A-Q1 , Iy = 0A , Ta = - 40°C & 115 140
125°C
los, arit, lfe | AS 4 i #(2) LRI A B | VouToa/ S, Iin = 0A +10 +24 mA
PSRR FL Y EL LA N A EEHE | Vg = 3V & 5.5V, Ta= -40°C 5 P
% 125°C
CMTI SEBLBR I ) Vem = 1000V, AVgyr < 200mV , 1us 150 kV/us
CMRR SERLIN 1 L LU N 2 | BIRE 60Hz 5 PANV
CMFR Fetsg il BSISNBRLY |, DR | R E 1kHz 10| mA/mT
i N 7 LA N A | A7 5 130 uA/JHz
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6.6 LSRR (42)

Ta =25°C , TMCS1133AxA-Q1 L) Vg =5V , TMCS1133BxA-Q1 A1 TMCS1133CxA-Q1 ¥ Vg = 3.3V ( BRIER A UL )

2] PR B/ME HRUE BAE| B
Cimax R A, VOUT % GND 47 nF
Lt AL VOUT #eth i ik |, X+ Vs Jilik 50 mA
18 vs AT Vg FLIEHLIIIE R Vs-0.02 Vg-0.05 \Y
. R.=10kQ Z GND , To= - 40°C & 125°C
21 onp | F GND (2 1R 5 10 mV
W I R
BW AL B - 3dB 2 1.1 MHz
i N FNH Ik B IR 2B 90% 2 B [ [a] ,
tr Wi 2 7] 4) 1/‘\1// 7-2 fis , MNMY R 100ns |, N 120 ns
AN H R IR ZAE T 10% Z (B i a] 4
tpa R AEIR® f\/, 7-2 i, HINBYER ) 100ns | iy 50 ns
R YL I 8 Pk 52 1] 300 ns
BOR e ]
Voc T ARSI R 4 P Voc =S xloc/2.5 0.3 Vg Y
Voc 5T 120 kQ
TMCS1133x7A-Q1 45
TMCS1133x1A-Q1 45
TMCS1133x8A-Q1 34
o IR TMCS1133x2A-Q1 3.5 A
TMCS1133x3A-Q1 2.2
TMCS1133x4A-Q1 14
TMCS1133x5A-Q1 27
ot R (1 3% 2 Ta = -40°C % 125°C +2 +10 %
o A 0 i 0 ) I 2 HE = 120% 1 log 100 250 ns
OC oL OC 5| Tk loL =3mA , Ta= -40°C & 125°C GND 0.07 0.2 Y,
20
Hi A 8 kHz
PR 80
ALERT Gt RHEPE R TR IR R 50 %
PR AR IR 20
ALERT 5| J# 4z Bk loL = 3MA. Ta=-40°C % 125°C GND 0.07 0.2 \%
IR
Vs LR LR Ta= -40°C % 125°C 3.0 5.5 \%
) Ta =25°C 1 14| mA
la SR Ta= -40°C % 125°C 145 mA
- H M Vg > 3V EIH 2 H i) 34 ms
(1) ZERBIRG | ESW YN BAFEN . 28 23 TMCST133xEVM LR IEM . EZEAER | S H 22 TIEXHY .
(2) T =3t AEC-Q100 VLR J7 IR 45 SR 1) 5 i ARSI AS RS « SR 2 ok ) SR I UL S Ty R A R S S+ 0 o /MBI
BRI ES AR BT IIME £6 0 5 7E AEC-Q100 YIE AT MR 85 LR TE AT A B 26 AF N BV R FRE S/ M BRI . B R Z VR4S
B, B G A 5
(3) A RILEBREMPII VMG | WS SBT3y
(4) A RIAERIBES W BRI EANE D | TES R BEES 1 S E 5
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6.7 SLAVREE

-50 -25 0 25 50 75 100 125 150
Termperature (°C)

K 6-3. RIFRESEERKIFZR : TMCS1133Bxx-Q1
BT

0.1 4
—— S=25mV/A
— —— S=75mV/A
0 —— £ 3| — s=150mv/A
< — \\\ g
< \: . i} 2
o -0.1 = <
i &
£ o 1 ~_
2 S /-"_
g -0.2 g - %/— —— M
3 T N
>3 ~
03] — s=25mv/A g I
—— S=75mV/A o - D
— S=150mV/A N
0.4 2 >
S0 om0 B el 0 1180 50 25 0 25 50 75 100 125 150
emperature (°C) Termperature (°C)
- D) 1 —] “E‘ A v N
K 6-1. REEREZESRERKXR B 6-2. RIFRESERERKXR : TMCS1133Axx-Q1
4 4
—— S=25mV/A —— S=25mV/A
— —— S=75mV/A = —— S=75mV/A
£ 3| — s=150mv/A £ 3| — s=150mv/A
5 5
w2 o2
3 B i
o) A ) | L—]
& - /é/——"\ . g [ 2/—- :
S 0 S OoF - .
> ————— -~ >
s . E
=3 . g
3 -1 3 -1
-2 -2

-50 -25 0 25 50 75 100 125 150
Termperature (°C)

K 6-4. RFRESEERKXEA : TMCS1133Cxx-Q1

0.25

0.20

0.15

o.10f ——— .
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TMCS1133-Q1 i B A LA MG BB R ER IR % . RIERAS SHE , WIER: 1 BN B2 0 B A A7 oy Py S 43t
re RERE AR E I RN B o AR MR AE L) 20 e NI HE |, ok TSRO RE SRR L 2 et e v A4 o
%, SR SREIRAEE REUE R IR |, 125 SRl B 5 ZHER R R b .

8.3.3.1 BERkeit

TMCS1133-Q1 135 LA iR AN HoR |, AT 25 ot BN R VS B N I S J0E A2 o iIZAMEBoR 18 1 A BER
B HRIANEREN SR . FIERAR 5 BEA DL IR AR I A T B AME T 0 R] SE DA R ) R ABEE , IR 3K
IR JEZ 3t /N BE A P Y Bl N ) RS B R 22 AR RIS AT SR AT T, REPMERER S T B IR

8.3.3.2 A IR Aa R Pk

B TR PER 2 4, R B A TR B a2, HRBUEIE S 2% ) 3% HFi4h
EH . TMCS1133-Q1 A1 T PRI FE B2 (A0 [F) B A A ARt B T OR BRI B T B D RBR SR 25 1 (B R AE
BERIEATIRE N ) 5IENZN S HF aiZF . A T4 B, TMCS1133-Q1 HAT 47 b Hi o ) 5 i R A
EER | X ELEFRME=HE AEC-Q100 AIEHIE |, 7E 130°C A1 85% FHAHEE (RH) 4T miin B /7t (HAST)
JaS2HLE) . fEHEIR AEC-Q100 AIFERLEHEAT 1000 /N 125°C mrili TAE B dr N ARG | IS 83 4 T4+
FILAE 141 PR P I 28 S8 AR S o X S A AL 1 8 PR AE A FH 5 B (R () S B AT 1B 0, SR I L Y PR v P
R, T 2SS 2ERE LIS 2] T KRB . 8-2 F1 |4 8-3 JE/r T fEHEAT AEC-Q100 #5E
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[t 1000 /N 125°C it A3 A N 90t 0 RS AN R U RIS o B AR IS AT PR REAE 28R (R 38 2K i el 391
WAFAEZ S o IR T SRR R R 75 fr |, R G E S R R A RS A LU RT BE & KR B2 e P E

Population

1 1 1 1 I I I I I 1 1 1
© N Lol < o < [Se] N ©
~ ~

Input referred Offset Drift (mA)

F 8-3. AEC-Q100 =i Ty b 1R 5 HI A

&l 8-2. AEC-Q100 %ﬁl{?ﬁéﬁﬂ\?ﬁ%ﬁ)ﬁ%iﬁuﬁ Sk [ e E RS
REEBR
8.3.4 HHRMEBIE

TMCS1133-Q1 A P AL HE | BLIEAE AT A E % ALt HL S Vouroa. IS 2877 [ RP B =
AN [ LA L R S I AR AT — A, AT DAL R i R I B AV . TR 14, TR 15 AR 16
HIH T IX AR AR RS R L B v I, X e N SOE T 3.0V & 5.5V 2 [AIfR) &% Foft oL L IR 3E AT R 8 X XL
IF) B B i L 0

TMCS1133Axx-Q1 = Vouroa = VRer = 2.5V (14)

TMCS1133Bxx-Q1 = Vouroa = VRer = 1.65V (15)

TMCS1133Cxx-Q1 = Vouroa = Vrer = 0.33V (16)
8.3.5 I AT & T [H

THFIEAE BT Veer ASERF REUE S MHJEHE Vg tRE 1 TMCS1133-Q1 Ltk A\ it IR a | a0 2577
A RIS o BORE MR H LS VouT max MRV EE I HLRAR 100mV , 4007 F8 50 17 Fos. s/t i o s
VouT min BRI AHLEFLLE 100mV , i #2018 .

VOUT, max — VS —100mV (1 7)

VOUT, min — 100mV (18)

NG AR R 2 5 Bt R PR AR B S (WS R 19 AU5REN 20 ), KB/ BR K 2 P i
Y R R DA SR /AR K PR 2 P N HL RV B D 2 HE AT BLRAR i A i KB VE e

(VOUT, maxs_ Vour, OA) (1 9)

IIN, max+ —

VouT, 04 = VoUT, mi
IIN, max — — ( S mm) (20)

Hr
* linymaxe A BORZAE AT IR IR B

£
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LN max- 72 B R Z 7T 058 47 A\ LU
© SRS RBL.
* Vouroa &M R % TR H LIS o

EE MO BRI ETEE | bl TMCS1133A2A-Q1. TMCS1133B2A-Q1 Al TMCS1133C2A-Q1 #44: |, ‘&4i]
YIHEA 50mV/IA I RBE |, WA P FR. ] 5V BHIER , TMCS1133A2A-Q1 HA5 T[] +48A XA
gremmiEE , EHmEEERE VrRee KA 25V, WE 84 Frox. M 3.3V HJEE
TMCS1133B2A-Q1 B A FHif (1) £31A XU £k M el o e, it s 298 1.65V. WA 5V B
P, TMCS1133B2A-Q1 1z Pk syt il sy v DAY e 21 -31A 22 65A , Wil 8-4 Fizr. TMCS1133C2A-Q1 B A
0.33V TR AL , AT T dm. A 3.3V BN, TMCS1133C2A-Q1 B4 -5A & 57A [ 2k
PG TEE {5V IER , ZTEEY BN -5A & 91.4A.

5 --Vsg=5V

25 |-Veer=25V -

- Vier = 1.65V- /£~ -~

Output Voltage (V)

1.5
1
— A2A
0.5 — B2A
N £ Veer = 0.33V o

-50 -40 -30 -20 -10 O 10 20 30 40 50 60 70 80 90 100
Input Current (A)

Kl 8-4. TMCS1133x2A-Q1 (% BB E SN BIRZ RIFR AR

8.3.6 LM

B T PR SRS SR R 2 Ah . TMCS1133-Q1 i f At P (1) £ ik iima B o I sl (OCD) H g fit— ANtk
Beaska | AT TRk S R G oc , DABT I A R . LA L al il 2R GRS R A R AL I KT 1) 45
IR o bR B e 7 ) DAE L [ R R ) A TC B A RS ADL I R Y ] ) — 2 S A DL AT A Bk .
W B ORI VO A R I, PG R Y OC LR E AL VOUT e vr F P AR Ak i dl R B s &

MRAE TR0 21 AR Vo M VOC 5l AT LA B 818 105 iR BIE logo
Voc = % (21)

Hr

© S mV/A AL AR REE

* loc 2P B -

* Vo #2& B¢ E i B i SN i L

T LG PO 43 (DAC) LELI A6 RIS log , LT DAL 091 L4 LK 28 B4 ( 1FS 85 s )
HEATUCREL. (EFIRIELAM RN | R2 2AUNT 10k, LUk VOC M ABLFUH IR B (R E R
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’\/R\1/\/—"—’\/R©\/ﬁ
GND
— Ve Vs
[} |
[} |
- = " Threshold
: ; emperature G ti VOC

: : lef(;r:I?tlal Compensation eneration RPU
: : Element [ | 777 6 ; """""" [ .
I 1| Bis set Window oC
[ Cancellation In
TE h
(=g r-
1@
Il

IN+ 191
|l © |
: 3 : Precision Outont

] AFE utpu

18! Amplifier VvouT

IN - 181
[E=y
181 -
1 Precision
: : Reference
I |
[ Sensor & Thermal —_
: : Diagnostics ALERT
[} |
[} |
1 L

GND
] 8-5. {i F FL. YR L I F - T L B v BE
1 FH 2% e 0 L 6 v B R VREF , ] BAFE X TMCS1133Axx-Q1 AT TMCS1133Bxx-Q1 #4452 HL 58 v 3 I 1
EA5E | WK 8-6 Fim.
&l 8-6. 137 F = v vt HH FE vk o s A A P TR B VR R
filtn , EAEX A TMCS1133A3A-Q1 5 TMCS1133B3A-Q1 a3 LK T T it i RE BB N loc = £50A | BLE 1EH

1] TMCS1133C3A-Q1 #F LI E N loc = 50A , RiFRHE /#2021 12 HH R1 AT R2 K /NBAE ] VOC 5l il
jjl] VA VOC =15V,

Hrp

+ TMCS1133A3A-Q1. TMCS1133B3A-Q1 1 TMCS1133C3A-Q1 %/ R , S = 75mV/A.
o IrHRIEIREME loc = 50A.

o T A R R Voc = 1.5V,

8-7 ¥k it OC Wi RLE /R A C AP 2. X 3 AF L N i £loc 1), PRI OC 512 T4
ZERET. /£ OC 5l AL I IEH m s TR R0, Fi N R L AR [0 21 £l o JEH A HB I 5 BRI Ihys -

Iin

A Hysteresis
+loc i
/—\\_/ >
/-
-loc &
A
ocC
A .
»
& 8-7. ikl &
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8.3.7 12T

TMCS1133-Q1 WA T WE HZWiDIRE , DMELEIZAT 2 MF 6 i Ji A R A I B TE RO AV o 2 MRS P A%
B SR R AR AR AN R

WEMR

Wz TEX —3TE , SR PR IR 2 7E TMCS1133-Q1 W= AR Z 3. M AR, i E3REgiE
JEANET R R B BT TE S, 2 3B TMCS1133-Q1 i #y |, I BRI e VF K B R G5 IR M08 « 24 N Bl e
FVFI B m AR, SR ERVE R

fRRA B

B TR | TS TMCSI33-QY PRI b e 2 16 0 R SRS i . A A B B8 AL SR S it
T BRI CGRRTERATRERE ) | W2 PSR
{81047 2 ALERT it 52 0 FF 9450 TMCS133-Q1 & FIUA- SRR &seh 19— VR4S WiFE 8-8 e |

8kHz PWM it 15 5 1) 5 25 tbFe 7R i HOs AT S 2 5 AL B8 IS AT 4P 5 W — NMEAE . Wi EANAAE sl B Wi
HBAFLE

ALERT
No Thermal
Fault | & Sensor | Sensor . Thermal
; >
T T T
100% 20% 50% 80%
Duty Cycle

8-8. LRI IL WY
8.4 B IhREME K
8.4.1 Br 17

HI T S AT R RE S , REUEAT 5| BIEANE L 280 @ A HE (8 R IIBRAE , TPt A 5 FE R 2 F L . Ba s
P ARV S A5 55 B T CLAESRAEAT O P RS |, B R EEA LR Sl Re ), Hop AR — & # AT BLAE 7 — 5%
VIS OL T IE . T DA R 8 A A A I B Y e I A5 5 B G S A s L

9 Jo AL HE

#HiE
PAN B2 FHEB 2> h B AR T T ofies |, TIAEORILHER A e 8t . T B2 P 7 S e o2 1
EEHME , IR IEMIN B eI LA R ST RE .

9.1 MAER

TMCS1133-Q1 13 ZRF kA W] A0 AT i 7 2208 25 X rRL iRt B2 1) I v 4 1 38 25 FR AL 9
o RO I B A v O 1 AR e S M S R N R T R AR TR
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ST RERBOM IR R T ARG H it , i s (HV) M.

R PH TSR F S RS AR DA R AR I

H B RS MM LV A T B 1 0 22 RRHERI 750K, JF Ak R SeERE
B A PR L s 90 o B 4 RE S R B 14 P s FLP 9 BEL Y TA

KRS IR T RGEHNERE , (RIS 5K PR Bt B AL 17 A A o6 Z500T 8% 128 P IACHEE AT G P A B PO S P AR B ko B
NER VR T R AR BIAN BT R

9.1.1 & REEn )

FI P AT L vh ST 55 88 A 25 10 A0 A U PR P I B R 22 o B8 I DA N O R E RO R R IR (log) s FL A L
(CMRR). HJEMHILL (PSRR). REERZE . A4t SR 2, LML IMTRIS (Bext) SRR E . A LR
ZEVR AR ZE W E RN R ZE TG L8 U0 2 il R ZE s AN K, BRI BL 23 B R B — MR 2. R
W (7N 22) . CMRR ( /7230 23 ) « PSRR ( 725K 24 ) fobiin iRz ( s 25 ) S 3EE
DR L B DSBS N LA I B AT TSR P 40 iR 22 . 06 T R R 2 MR LR MR 22 058, vl U 2 41414
R E 1 E 43 B PR

Clos = II?—NS X 100% = S\;LI’;:N x 100% (22)
eCMRR = % x 100% (23)
E€PSRR, A = W X 100% ; epsRR, B = €PSRR, C = w x 100% (24)
CBext = w X 100% (25)

Horpr

Vor 72 DA DB IR 25 1 HLUHS 1R 22

Vowm EH AR HLE .

epsrrRA /& TMCS1133Axx-Q1 ZF11) L IF I 1) 15 2
epsrRr B /& TMCS1133Bxx-Q1 %1 H 5 1) 152 2%
epsrr.C A& TMCS1133Cxx-Q1 # 4 (B 5 2 .
Vg #& HEHLE .

CMFR J& 3L A5t 7 4 i o

FETH SN IR BEVE N ROR ZE TR, R A% R 22 A R R 22 DTk B 35 A8 A o S0 i 48N RE S 1R 1A 11 fhv
BERZE , WTUMERITT 2 26 SR EAL MR TR Ta & DU IR B R 2 LR los .

_ VoE, 25°¢ + (VOE, drift X |AT|)
€los, AT = SXIIN

x 100% (26)

o
+

VoE 25°c #& 25°C I LU HE B vk () % B iR 22

VOE,drift %uiﬁﬁthjﬂ%/ﬁﬂ@/&{?% ) LA IJV/OC 7‘9$1L

AT AT 25°C iR AR

S MRS RBE

IR R B T 25°C I I RBUERZ (es250c) , BA S 7 8505 Bt IR FE AR A ) RBUSE RIS (Sarift therm) » SPAL
N ppm/°C. A T e AR LG B R R ZE | AEH 7N 27 SRt EAE - 40°C Ml 125°C Z Al 45 7€ B H
ARSI YO B AT SRR B (Ta) FRIR B R

. . 3 o\l

es,AT = es,25° * (Sdrift, therm X |AT| x 100%) (27)
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N T HERT AR TR 22 | LIS % TAE& MR M R A ol 5 BTk, N T B RS LA
BARZEW , WA AR (RSS) IREFFHAXKIMFEIRE . X TMCS1133-Q1 |, J A7 LU AU EEHE K K
HHR (log)s CMRR Al PSRR EA SR . XERZEIE IFAE RSS tHE A X P LU MG , a7 X
28 (AT ) AUTHE 29 (0 T4 IR VAR ) s . SR ATE 2 R ZE R , AT LR A R 77k
TR R ZE R SR

eRss = \/ (erostepsrrecMrr)” + (eext)” + (es)” + (enr) (28)

) 2 2 2
eRSS,AT = \/ (eros,aT+epsrr+ecMRR) + (eBext)” + (esaT)” + (ent) (29)

SARZE TR A U SE PR N B IR SR R, MR HE A SR AR RRE . XihkEmg
WP B HEL RBUE AR IR 2, AR BT N BT R ERZETS o B N BRI L L 55 K.
A Ar] B IR B R 5 P S B T IR B T AR R P A RAR ZE T b, DLRR E R RN B AT LR K e
NS . B 9-1 JEox T 5.25V YRR |, 7E =0 FAEANREEE N , TMCS1133A2A-Q1 [ RSS i
TR 22 N N L AL PR BRI

10

— 25°C
e —40°C to 85°C
8 —40°C to 125°C

Max Total RSS Error (%)
wv

(] 5 10 15 20 25
Input Curent (A)

K 9-1. RSS #ZE 5N ERE IR R
9.1.1.1 EREEHH

YT ERBRZESE NG EAER M. flw, BiEF—4 TMCS1133B2A-Q1 , HHEHE (Vs) N
31V, BB IEE R N 600V , Al tFERRE T T/EA IS . ZREHET 20Apc HIRIE 10mm FM1IFHA0 AR 26
BRI AR AN 400uT Widn SRR 22 . W AHF A RFTR |, 280FFEFR 2 4 1F T 0395 2 P Hh 3 v el g oK
T £31A. fEXFEO T , THE 25A Fil 12.5A B 1)1 22 2 58 iR Z2 0 4 N LR P IR 1 . 38 9-1 JeoR T 1EdR
SE M AE DL IR R SN R ZE 2 B RSS e KRR ZETFHE . MXFHAMIRZE |, kKE CMRR. AT
Bext FIELEPER A AME 22 0] LLARE AN |, 85 ] DLME R Z T E A HERR .

R 91. RIRETH : E2lRRH

REAR e R IN=25A | Iy=12.5A
I V
N 1 Clos €los = % x 100% = ﬁ x 100% = MJ—(,;—IT‘X’IH\I x 100% +0.16% +0.32%
PSRR i% % e _ PSRRx (Vs —33) 100% +0.04% +0.08%
K PSRR €pSRR = IIN X (1] 10, o +0.! ()
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£ 91. BiEETE  2ERE (4)

5 RE RE
[=} ’ 3
ﬁiﬁi qg—ﬁ‘ %ﬁ Iy = 25A Iy = 12.5A
NN CMRR x VoM
CMRR %% €CMRR €CMRR = T %X 100% +0.01% +0.02%
[ _ BgxT X CMFR ) . .
SRR % €Bext €Bext = T X 100% +0.02% +0.03%
RBERZE es e AR E B THE +0.4% +0.4%
R MR enL TE AR E HTHE +0.1% +0.1%
RSS &iR% eRss eRss = \/ (elos*epsRR+eCMRR)” + (eBext)” + (e5)” + (enp)” 0.46% 0.59%

9.1.1.2 BB EENKIRETE

LH AR R B VO A e R 22 TR 7R 28 Ar iR 29 Skit S RSS KB RZE |, X5 R IRRHIE
he Fid R ZE1H R IR A C B O T 9-2 1 - 40°C % 85°C il B2V FE M AH R A AR 2 70 B o

% 9-2. BiREHHE ;- 40°C £ 85°C ~fl

ﬁfzﬁﬁ ﬁ% %ﬁ IIN =25A IIN =12.5A
et o Vv oc+ (V, ift X |AT
N A 2 Clos, AT ejos AT = —2 25 s(xolff\ldnft laTi) x 100% £0.30% 0.61%
PSRR i _ PSRRx (Vg —3.3) . . ,
RZE €PSRR €pPSRR = T X 100% +0.04% +0.08%
. _ CMRRx Vo . . .
CMRR %% €CMRR €CMRR = T X 100% +0.01% +0.02%
T 47 ML _ BgxT X CMFR 0 . ,
ARG R 2 €Bext €Bext = T X 100% +0.02% +0.03%
RYPERIE es,aT eg AT = e, 25°C + (Sdrift, therm X |AT]| x 100%) +0.70% +0.70%
LR ZE enL TE TR AR E +0.1% £0.1%
o 2 2 Z 2
RSS &% BRSS AT eRSS,AT = \/ (e10s,aT+epsRR+eCMRR) +(eBext) " +(es,aT) "+ (enL) 0.79% 1.00%
9.2 H AN

FEVFZ RS, IR LA RSO EIRE TR . AT RS REMBCE | W MR 245 o) %
PRIHUZIE (PFC) 2. B PFC ZRIEAEAE AR R 1 I , BLRCN SR RT IFR T R M R . lH , &
VB A1) PFC REHGERERICR M . PFC Uk Il i — > T E Bk | 72ty , rififs /&
A IBFR A S (HV) AR R LT R 08 LR B o RO R B il S e . TMCS1133-Q1 4544 [ 4 (1 F&
B IIREFTAE HV HIRURTIN T Rl A S A ) i e 2 TR SR vy S ARG &, JF BT s ORI S BUILE (CMIT) , BRIy
BhF RIxHR ekt & 9-2 R T TMCS1133-Q1 1% WAt/ ELU A% e e 2 b A B e A s FH 2%
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IRANN
Iyl ]
Iyl |
Iyl |

O

¢ TMCS1133-Q1 ©
¢ TMCS1133-Q1 +

@ @ @

—— Vbc
¢ TMCS1133-Q1 -
TMCS1133-Q1
— — — —
> > > L g L
- - — —
O

& 9-2. R/ E T #A% BRI

9.2.1 #itER

T AR AL AS I N, A R A TIU) FRLVE P AR SRR, DR R AL T TR ATEE A .
2, AT DMERT A TMCS1133-Q1 RIMER MM L. X%l , 558 5V KARFRB IR, (HXS T 5L i
Ay, BABAE 4.9V, KBRS TMCS1133-Q1 A% X, I H 2 £20A i S A2 fim il & .

& 9-3. BN B R

BISH A BUE
VS,nom SV
Vs min 4.9V
IINFs +20A

9.2.2 iEHI TR
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PACKAGING INFORMATION

® The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.

NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in a new design.
PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.

@ RoHS: TI defines "RoHS" to mean semiconductor products that are compliant with the current EU RoHS requirements for all 10 RoHS substances, including the requirement that RoHS substance
do not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, "RoHS" products are suitable for use in specified lead-free processes. Tl may
reference these types of products as "Pb-Free".

RoHS Exempt: Tl defines "RoHS Exempt" to mean products that contain lead but are compliant with EU RoHS pursuant to a specific EU RoHS exemption.

Green: Tl defines "Green" to mean the content of Chlorine (Cl) and Bromine (Br) based flame retardants meet JS709B low halogen requirements of <=1000ppm threshold. Antimony trioxide based
flame retardants must also meet the <=1000ppm threshold requirement.

® MSL, Peak Temp. - The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.
@ There may be additional marking, which relates to the logo, the lot trace code information, or the environmental category on the device.

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

® Lead finish/Ball material - Orderable Devices 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.

Important Information and Disclaimer: The information provided on this page represents TlI'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.
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Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ Ball material ® (415)
(6)
TMCS1133B1AQDVGRQ1 ACTIVE SOIC DVG 10 2000 RoHS & Green SN Level-2-260C-1 YEAR  -40to 125 1133B1AQ1
TMCS1133B7AQDVGRQ1 ACTIVE SOIC DVG 10 2000 RoOHS & Green SN Level-2-260C-1 YEAR  -40to 125 1133B7AQ1
TMCS1133C3AQDVGRQ1 ACTIVE SOIC DVG 10 2000 RoHS & Green SN Level-2-260C-1 YEAR  -40to 125 1133C3AQ1
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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 TMCS1133-Q1:

o Catalog : TMCS1133

NOTE: Qualified Version Definitions:

o Catalog - TI's standard catalog product
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PACKAGE OUTLINE
DVGO0010A SOIC - 2.65 mm max height

SMALL OUTLINE PACKAGE

10.63
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PIN 1 1D
AREA
T 1 477 ///ﬁsgs///////// ;l, 10
Y2222 72 227
10.5 22222224 ///////
. V222222422 22 e s
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2X 244 7X(1.27
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1
4.32
2X 412 i
1 j
0.51
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| — 0.31
2 g J 3 [&]o25@[c]A[B] —
7.6
.—J‘i 74 — —=1 2.65 MAX L
NOTE 4
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7
/

A \
\ Ii

I
< SEE DETAIL A

~

0.32
\[ 023 TYP

GAGE PLANE
‘ — I 4{
1 o
0°-8 0.1
1.27
0.40 DETAIL A

(1.4) ~ TYPICAL

4226847/C 10/2022

NOTES:

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

. This drawing is subject to change without notice.

. 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.

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

. Reference JEDEC registration MS-013.
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EXAMPLE BOARD LAYOUT

DVGO0010A SOIC - 2.65 mm max height
SMALL OUTLINE PACKAGE
SYMM
10X (2) S SeE 10X (1.65) ¢ SEE
| DETAILS | DETAILS
11 é 1] | ; 1o
| 10 |
! ] !
1 8X (0.6) 5 Lexos
SYMM SYMM
(5.08) — ~ - - g ¢ (5.08) — = - - EI} ¢
- 1 i
1L ox@an), g 1L ox@an), ? (1.27)
n b ox 27
2 s (1.27) 2) | s
R0.05 TYP R0.05 TYP

DR —

IPC-7351 NOMINAL
7.3 mm CLEARANCE/CREEPAGE

LAND PATTERN EXAMPLE

SCALE:4X
SOLDER MASK SOLDER MASK:
METAL— OPENING OPENING />METAL
S (O
b=
JL 0.07 MAX JL*OO? MIN
ALL AROUND ALL AROUND

NON SOLDER MASK
DEFINED

SOLDER MASK DETAILS

Li (9.75) 4—J

HV /ISOLATION OPTION
8.1 mm CLEARANCE/CREEPAGE

SOLDER MASK
DEFINED

4226847/C 10/2022

NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.

7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN
DVGO0010A SOIC - 2.65 mm max height

SMALL OUTLINE PACKAGE

SYMM SYMM
10X (2) ¢ 10X (1.65) ¢
11 ‘ 11 ‘
| ! 110 | ! C‘j 10
w (. B | O
] E8x (0.6) IZZITSX (0.6)
SYMM SYMM
(5.08) — = - - g ¢ (5.08) — = - - ED
| 534 =3 1
1 2X (4.41) —_ X 1L oox(441), —_— 7X (1.27)
R0.05 TYP R0.05 TYP
Li (9.3) ————= Li (9.75) 44
IPC-7351 NOMINAL HV / ISOLATION OPTION
7.3 mm CLEARANCE/CREEPAGE 8.1 mm CLEARANCE/CREEPAGE

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE:4X

4226847/C 10/2022

NOTES: (continued)

8. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
9. Board assembly site may have different recommendations for stencil design.
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