%%iﬁl

13 TEXAS TMCS1133-Q1
INSTRUMENTS ZHCSVU7A - JULY 2024 - REVISED FEBRUARY 2025

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

(1) HEFETREE , WS 12,
(2)  BRRE (K x %) AR IFEAESIE (WER ) .
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Passive / PFC DCV+ Bridge Driver
L Rectifier TMCS1133
N -Q1 Loads
TMCS1133 . .
N -Q1 \' N\
4
AC i
TMCS1133
-Q1 “ *
DC V-
Current ; Current ; Current
urren AR urren v urren AR
Sense 0C Control Sense y 'OC Control Sense oc
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B4 FUPEREIE B e 6 101 BT I oo 32
B.5 ZELEEIFE vttt 7 Oy = SRR 32
B8 FELETE oottt 8 10,3 SR S e 32
B.7 BLTEEIE oo 10 10.4 B SRS TEHTE I .o 32
VS0 b3 S S 13 10,5 S A YR e 32
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4 SR
R 41, B
Iy RAEEEE
=) REE TR AR Vo= 5V Ve=33V
TMCS1133A1A-Q1 25mV/A +96AR) -96A % 28AR)
TMCS1133A2A-Q1 50mV/A +48AR) -48A % 14AR)
TMCS1133A3A-Q1 75mV/A 2.5V +32A -32A % 9.3A
TMCS1133A4A-Q1 100mV/A +24A -24A B TA
TMCS1133A5A-Q1 150mV/A +16A -16A 2 4.7A
TMCS1133B7A-Q1 20mV/A -77.5A %= 163A@) +77.5A2)
TMCS1133B1A-Q1 25mV/A -62A % 130AR) +62AQ)
TMCS1133B8A-Q1 33mV/A -47A % 98.5A) +47A@)
TMCS1133B2A-Q1 50mV/A 1.65V -31A % 65AR) +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 & 183AQ) -9.2A & 115A(2)
TMCS1133C2A-Q1 50mV/A -4.6A % 91.4AQ) -4.6A % 57.4AQ)
TMCS1133C9A-Q1 66mV/A -3.4A & 69.2A(2) -3.4A F 43.4A2)
TMCS1133C3A-Q1 75mV/A 033V -3.1A % 60.9A@) -3.1A % 38.3AQ)
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) LRYEVSHZ IR (3V £ 5.5V ) R i i Kk th R PR , 104N 32 2R A
(2) HFAHE TSI BRT AR ER/RMS MBFSIEERRZETEX , UEASBIE SR, WS L2 TFX H50 .
() HEEHRBALIMBELINNER | ES W #Far SN —.
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—1 © 107 vs
IN + 1 oL 1vs
8 [ ] voc
L | 7 [J oc
] 6 [ J vout
IN - 2 5 Ne
4 [ ] ALERT
L 3 [J onD
Klot to scale g
&l 5-1. DVG #3& 10 3|4 SOIC TRALE
* 5-1. 5| HiTheE
5| &
e ~vit} 49
WS 2R A
1 IN+ [EEPE PN H N FLRIE 5
2 IN - [EEDETIN LTDNGEN TRARED |
3 GND [TED) e
4 ALERT Kt AR ZWT PWM fh |, R HESFA R I A E AR EH:Z GND.
5 NC - B . SRS GND SR FE T .
6 VOUT S H R
7 ocC i s, PR TFE R S FZERZ S GND.
8 voC [EEPE PN TR EIE . WERBRE. AN EESE VS,
9 VS e LR
10 VS AL CERY
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6 %

6.1 ZE%F B K AUEE
75 A SRS KR T 0 T AR T A (R3] ) O

BAME BAE XA
Vs HLUR L GND - 0.3 6 v
EEPE PN voC
(et VOUT
———— GND - 0.3 (Vs) + 0.3 v
et ALERT. OC
T NC
T 45 -65 165 °C
Tstg AR -65 165 °C

(1) B AR RRBUEME” 18177 e X B IE K ASRIR o 48X i R AU [ FF AN RN G AR I L 25 A T BAE 22 BB AT S AR LA MR T 3

A N RS IE R IEAT . WS “EVGSIT R (HIE “4axt i KEAUEE” JERANMH |, SFTRAS S IERIZLT | X RE R
MHRRTSEME . DhRERAMERE 4R 2Rt Ay o
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 X#4 JEP155 #5H : 500V HBM g8 fEbrifE ESD I ife N 24k r=.
(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 A MEREE R
TMCS11332)
i) DVG (SOIC-W-10) BpY
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 45 2 TNHRE S 5L 4.4
Wi 253 IR IE S 4L 8.3

(1) AXRWMIARIRFRNE ZAE L |, WS FFERIC HRH S5 BTt

(2) HdsfhR3EA/E TMCST133xEVM LREM .. BEWAMEE |, S5 &2 LIFIXH .
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6.5 L%
B8 WA & Hfy
BH
CLR AR R S ) P4 95 7 2 T 2 =8 mm
CPG 1T A () i~ [ P e 6 28 3 T =8 mm
cTl AR H R IR A DIN EN 60112 ; IEC 60112 > 600 V;
MEA 4+ IEC 60664-1 I
JEESA (754 IEC 60664-1) Ai5E T HL LR < 600VRMs -V
Viorm Fp K E S VR 5 HE AT HLIE (R ) 1344 Vpk
600 VRMS
B RIG R B AR L ZEHE ((IE5Z0% )
849 Ve
Viowm
950 VRMs
KBRS TAERE TR ((IESZB )
1344 Ve

Vrest= v2x Vigo , t=60s ( %t ) ;

vV KR A B 5 U 7071 v,
10T™ Eij(gﬁ BHWEEU_ VTEST =12x VlOTM ,t= 1s ( 100% EI”‘VMﬁt ) PK
R, M55 4 |EC 62368-1 , 1.2/50us ¥
Vv B KRR B R : L ' 10000 Vv
10SM TR IR T B 2 L Virgst = 1.3 % Viogy ( %5013 ) PK
, - J7iE b1 E R (100% A= eI ) A ( SRANIER )
WAL HLAi ) ' <5 o]
Gpd " Vini = 1.2 % Viotm , tini = 18 ; Vpgm) = 1.875 X Viorm , tm = 18 P
Cio B WMAERH@ Vio=0.4sin (2xft), f= 1MHz 0.6 pF
Vio = 500V , Ta = 25°C > 1012 Q
Rio (RN NETE ) Vio =500V , 100°C < T < 125°C >10M Q
Vio = 500V , Tg = 150°C > 100 Q
15y 2
UL 1577
= = W 2 3 .
Viso | REZHFE LR Vrest = Viso , £=60s (#IEMIL) ; 5000 Vews

Vygst = 1.2 % Vigo , t = 15 ( 100% A7~ )

(1) AR L AR S 5048 Rl T80 o v S8 TS P B R o ) P R o A R PR LB AR L T AR M€ L BB AN T Bt AT 4 £ BT R P R A K 8
(2R AN P B BRI . R4 MIE LT, BT R AR PR IC P 3 A0 R A AR 5 o 7 BT R R AR 47 A\ 3 11 sl Bl [ 7
FIZ T T A R 5 B e i e A

(2)  AEZAEM P HATIR , B R A IR TR .

(3)  MUTEHAT R AECE (pd) SR AU .

(4) bR BT — MR 5 ENEAE —R , MR T
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6.6 HLASRHE

Ta =25°C , TMCS1133AxA-Q1 L) Vg =5V , TMCS1133BxA-Q1 Al TMCS1133CxA-Q1 L) Vg = 3.3V ( BRIER AU )

5% WAEH | B sme Bkw| B
WA
Rin PN ZN=E T IN+ % IN- 0.7 mQ
Rin BN L L P VR Ta=-40°C % 125°C 2.1 1 Q/IC
| e ) ) T = 25°C 80 A
HXNIEZE b
IN,MAX bl i} Uil TA = 125°C 44 RMS
o)
TMCS1133x7A-Q1 20
TMCS1133x1A-Q1 25
TMCS1133x8A-Q1 33
TMCS1133x2A-Q1 50
s P mV/A
TMCS1133x9A-Q1 66
TMCS1133x3A-Q1 75
TMCS1133x4A-Q1 100
TMCS1133x5A-Q1 150
es R R 0.05V < Vour < Vg - 0.2V 0.1 04| %
» 0.05V < Vour < Vg - 0.2V , Ta = -40°C & .
Sarifttherm | R HERS 125°C ouT = ¥s A +20 +50| ppm/°C
Sarif, life REH AR 0.05V < Vgur < Vg - 0.2V £0.2 +0.5 %
enL Aedbin Vour = 0.1V % Vg - 0.1V 0.1 %
TMCS1133AxA-Q1 , Iy = OA 2.5
Vouroa | Z Ly R TMCS1133BxA-Q1 , Iy = 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
y o TMCS1133x2A-Q1 , Iy = 0A 0.3 2 y
Y o e i m
oF il IR AT TMCS1133x9A-Q1 , Iy = 0A +0.3 2
TMCS1133x3A-Q1 , )y = 0A 0.4 3
TMCS1133%4A-Q1 , Iy = 0A +0.5 +4
TMCS1133x5A-Q1 , Iy = 0A +0.6 15
1T2/|5(3cs:1133x7A-Q1  In=0A, Ta= -40°C & 10 425
'1I'2/I5(331133x1A-Q1  In=0A, Ta= -40°C & 10 425
'1I'2/I5§(S:1133x8A-Q1  In=0A, Ta= -40°C & 10 25
'1I'2/I59§1133x2A-Q1  In=0A, Ta= -40°C & 10 430
VOE, drift, AL 3P bV Y V/°C
" A H T R T B RS - - pp Y
erm '1I'2/I5(321133x9A-Q1  In=0A, Ta= -40°C & 10 430
'1I'2/I59(S:1133X3A-Q1  In=0A, Ta= -40°C & 10 430
'1I'2/I5(3(S:1133X4A-Q1 L In=0A, Ta= -40°C & 5 440
IQA59<S;1133X5A'Q1 ,In=0A, Ta= -40°C & 15 440
los, arift, iife | iFs 7 i % @) LU AEEAE | Voutoa /S, IIn = 0A +10 +24 mA
O Ve= 3V & - 400
PSRR | it I Ve = BV £ B8V, Tam ~40°C +15 150 mAW
cMTI I T S C) Vem = 1000V, AVgyur < 200mV , 1ps 150 kVips

8 HRXLRIRY

R
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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 )

24 JREA B/ME HRUE BoNfE |  Bfr
CMRR AN L DU AR | B A 60Hz 5 PANV
CMFR e SR IEH] VIS astitss , DA ERE |, BIRE 1kHz 10| mA/mT
i\ e 7 S PSRN R, 427 o 130 uA/vHz
Cimax RRHA VOUT % GND 47 nF
L e L A VOUT i g | XF Vg Hii% 50 mA
218 vs AT Vg HURHLEIFEDR ) ) Vs-0.02 Vg-0.05 \Y;
RL=10kQ Z GND , Tpa = - 40°C & 125°C
508 oo | B GND (R 5 10 mV
H SRR R
BW B 5 - 3dB #4325 1.1 MHz
i N A%k B 2B 90% 2 B] [ [a] , 4l
tr Wi 2 7] 4) 57/ 7-2 Fs , INBYERN 100ns |, i i 120 ns
NNk B R 2B 10% 8] (), 4
toa HEARIEIR B7-2 0 AT 1000, it 50 ns
e A A S I ) 300 ns
poR el
Voc Tk SRS R P Voc =S x loc/2.5 0.3 Vs \%
Voc 5l BEEI BT 120 kQ
TMCS1133x7A-Q1 8.4
TMCS1133x1A-Q1 45
TMCS1133x8A-Q1 3.4
TMCS1133x2A-Q1 35
b IR i A
TMCS1133x9A-Q1 25
TMCS1133x3A-Q1 2.2
TMCS1133x4A-Q1 1.4
TMCS1133x5A-Q1 27
T 9 B A R Ta =-40°C Z 125°C +2 +10 %
S 37T 0 8 ) I ik = 120% 1) loc 100 250 ns
OC oL OC 51 Lk loL =3mMA , Ta= - 40°C % 125°C GND 0.07 0.2 v
220
i AT 8 kHz
PR 80
ALERT  |ffith 5=t , (LT A e RS AR 50 %
PRI SR AR 20
ALERT 5| Rz Ha & loL = 3mA. Ta=-40°C & 125°C GND 0.07 0.2 \Y;
BYR
Vs P8 AL Ta = -40°C & 125°C 3.0 55 Y
. " Ta =25°C 1 14|  mA
la AR Ta= - 40°C % 125°C 145 mA
b L ) M Vg > 3V FI45 250t i ] 34 ms
(1) ZERIRE , BSOS RATE . L83 TMCST133xEVM LINEH . B2 HAMER | BS W <2 LIEXHY .
(2) ET =t AEC-Q100 YEN J AR L 5 1) 75 i AR BT EAL RS o SRR ok H SR LR SR A R K AR T3 +1 0 o S KA
AR AASPIME 26 0 o FEFTA NI | it AEC-Q100 AIEMHR 1 #RAF 5 TR FFAE S KIRVEFR AN . ARBEZ 141G | i5SH
i PP B R 1
(3)  ARIARBEES W VEGNE B, | 15 S R L RBESTTILE 55y o
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(4)  ATRIBOEMRS IR AN . | 755 WA 24 W5
6.7 JLEURRE

0.1
0
/ T
= — -~====§==
e .
S -0.1 F
fri]
2
=
£ .02
f=
[
w
03| — s=25mviA
—— S=75mV/A
— S=150mV/A
0.4

-50 -25 0 25 50 75
Temperature (°C)

K 6-1. REERESRERBIRR

100 125 150

Output Voltage Offset Error (mV)

K 6-2

4
— S=25mV/A
—— S=75mV/A
3| — s=150mV/A
2
1 \
/_————\
o [ — %;———-\
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1 Precision
: : Reference
I I
[ Sensor & Thermal —_—
: : Diagnostics ALERT
[} [}
[} I
L L

GND

& 8-1. ThEE HHER

8.3 Rtk Ui A
8.3.1 HIEHA

TMCS1133-Q1 (181 N\ HL it i ik 3 2% 5] 2R AE (1) 5% =5 i R MR N FI IR Y IN+ R IN- 51, A H MR a4
N HLRE LRG| 3 T AR A b F R 2 (RS B R AR IR AR T R . T AR RS A L
B, AU AR O\ BRI S AR RS, T PR S ON R T oC BB fi . 00 B R BRI B B R AR
FIH , AN TE L RS H Lo A G5 R . 51 RHE SR B A A4F 1 e U L BELAN IR 3RS R 50

8.3.2 H BE L7 I

TMCS1133-Q1 Bt Hl TAEB SIS PR ft w0 R R I EAS B2 . 1 T A B T 00, RISt vT DAAE 3R
gk, HIHLGEAL . HURAS BT T AR R (1 2% HURL 7 IR MO A A . TMCS1133-Q1 (& 2 70 B /R RIS | X ef%
AR EMREE , H A E VAR B SRR s TP DB ZR T UL BC AN S 2 5| ZGHERR & FR ] 134 853
F37 3] (AFR) Thg Rl 2% Bz A KR 2

8.3.3 BiBEIFEHE

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 TR RG24, TMCS1133-Q1 it fe it s £ it Ji i . LAl (OCD) HE B HE i — NI I LU AR #% S
o, AT TR B SRR R Gr el , DARG IR B . RS L B At R A R SR 51 A P R I R s ) 45
PR o T B M N ] A O e B [ A TE B O AR B R AR AL VS ) — 2 = A DL N T RS S AT
=R A

fi X AR B OC ( MIAS R BB Y VOUT ) SAS MARFR T B i3 Bl 2 AN i i | WIS Bil o
M)A | FFONRRRR AR AL v B A0 B v ) R o 5 o PR BSOS 5 A T Do I R S PR AR B P IR
T OC 103 Fr R R BRABEAME 5 7 58 1 B R (5 S e

8.3.6.1 ¥ B T B i B

RIE TR 21 BEAMTHE Vo i3] VOC 51, B TR LR RE loc.

SxI
Voc =~ (21)

S UL VIA Jy L ds A REUL .
loc 2P B ( BL A AL ) o
* Voc ZNBEMLRREM—ANK LS ( LIV SE8AL) o

Hrp
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5 8.3.6.1.2 JEoR 1w % B iR i BRME loc FIfl. TTwWiEFWA TMCS1133-Q1 REE T 5 sk FEM A2 i
Vi EERD, HER 21 A RBRERE Voe FNIER . AT DU AU #2% (DAC) & & s it R1{E
loc , AT LA FH 1 B A0 B BEL 20 e 28 Fe % ( 40 715 8.3.6.1.1 iR ) AT MR E .
8.3.6.1.1 (E/H BT H [E i B0 B (e
il 8-5 i~ , HH AR R BB O a7 B A FE .20 s 28 aT AR e in 2] VOC S A i HLUE Voo , MR IE 5 1%
N 21 WEITEERBEME loc.

R1 R2

GND
VS VS
s " Threshold
Differential emperature Generation voC
Herenta Compensation RPU
Hall | |
Element [ | ™7 5 ;r'""' """" L Thr+ _
Bias set. Window OoC
Cancellation In

Thr -

IN+

Precision
AFE

VOUT

=

Reinforced Isolation Barrier

Precision
Reference

Sensor & Thermal

Diagnostics ALERT

Output
Amplifier
GND

] 8-5. i A R FL R (9 A P TS B O R B

& 8-5 A s LR B 25 | R2 AZ/NTF 10k Q |, LAY EE VOC % A\ BHPC R o I BB 5 & i 720 o
8.3.6.1.2 ZEW R HE A

Bl , BEAELMENEIEE N £32A XA TMCS1133A3A-Q1 8 TMCS1133B3A-Q1 #% 14 I DL JZ 7 5. [
TMCS1133C3A-Q1 #f F¥ i fR I Vi B E B BN loc = £50A |, JUARYE 77220 21 1875 B R1 F1 R2 19 K/ BATE
VOC %IEHJJ:E]{EJJD CERES VOC =1.5V,

Hor

« TMCS1133A3A-Q1. TMCS1133B3A-Q1 il TMCS1133B3A-Q1 #3/4 RUE S = 0.075V/A.
o BT ERE loc = £50A.

o IR ERE HE Voc = 1.5V,

8.3.6.2 i sy i BL

8-6 B 1 T A RO A Tt OC % RUA I S AR, 20 38 P L 04 A SR [tloc] I, bR
i OC 314 FHREAEHT . 15 OC 31 MR F 5 7 TARGS 200 , A Bl SR B F] £l 76 i Lt
W HLAL Ty
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In ,

A Hysteresis
+ + Threshold -
oc (loc=25xVoc/S) f
/—\\_/ >
I — Threshold -
— loc (-loc =—2.5xVoc ! S)
\4
oC
>

& 8-6. T At t I N

8.3.7 1L 2T

TMCS1133-Q1 FIMA T WE HiZWithae , UELEIZAT 20 f AL Bas M & To Rt e 4 o sz IS Fs I ok
PR AL AR R UE .

8.3.7.1 &R

w2 TIEX —T ik, BKERH N B SE TMCS1133-Q1 W~ Ad 2 r#E. S AR , N B3R5
EEFENR) BB AR TS, £ 53 TMCS1133-Q1 i # | IR R R R IR MmN . NSk E ain
R R EEIRET |, 2 KAERER,

8.3.7.2 LRI ER

b TIREZAh , IEST7E TMCS1133-Q1 P EAN Wit W5 d5 4% 828 RS AN fe & . o0 B2 IR AL B a8 R U B im 7% &=
T W E R RETERE ( XFE AR RE R A ) |, T2 AR S R

& H A % ALERT fi (5 ST T#E5 TMCS1133-Q1 A F AN Z WRIR S B — AR . & 8-7 s
8kHz PWM % 15 5 19 15 25 LU 45 7n i #OS 1T 2 4 15 AL BB AT S B 5 0 — N AE . B BN B T
FRAEAE

ALERT
No Thermal
Fault . & Sensor | Sensor + Thermal
T T T T >
100% 20% 50% 80%
Duty Cycle
& 8-7. fE IR WE Y
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8.4 B IhEEAE
8.4.1 Br Ty

M T2 F R B Ra s, W AR S AN 80 RABE (6 R AR, JUPHA LB SR AT . fRes
FL LA AN A A5 5 mT DAE SR AR AT R s, DO R BB Rt e 7, e AR A — & 0a] DAAE 5 — oK%
P OL T L. AT DA R 8 2 A4 B4 e I A7 5 BOAR G SR P s

9 JS7 F A SE

#E
LUR BB 2 BE BANE T TI e iag |, T AR R e vk . T % - e e o2
EE A, DU B B A A RS RE

9.1 MR R

TMCS1133-Q1 [ 3= B REE A AT 20 AT ] 75 22 b 59 =X e g 00 2 (0 o2 P P 3 40t 68 38 O AR 3o

o HLRE B PR AL R S AR E R S K N L R R AR B
RETERBNMERAL T REL KT, LHEEE (HV) M@,

T A P S A R i N L TR R A T A I & (I o

HH e RS FE IR FE TR W B T 3 2 SRR TR, AR S R gt fE .

B T AE HE Y P 90 R B B R 0 AR 5 1 B H P9 R A

X ASEE T R ERE |, [RS8 KPR M R T AT 0 25K o 25 L AT A TR S R IR O S B B . A
NERVEANL R T BRI A BT R

9.1.1 s iRE B

R AT DA 54 53 45 1R 2% A A B 0 PP R 22 . 25 R T DU N 9 B E R B (los) R0 BB
(CMRR). RJEMHIEE (PSRR). REGFZREE . ALett SR ZEE , DAL FIMEILY) (Bexr) SRR . A LR
ZEPT R ZE R IR K 2R, 1A L8 D 2w R 2 A AN K, BRI PLA 2y O BB — MR ZE . K
P (7FE22) . CMRR ( 7230 23 ) « PSRR ( 2k 24 ) MA R R %= ( JrREaK 25 ) U N 2EAE
DR AP L Bk A SIE B N L iy BRI B A i 2 . 3 RUE IR E AR MR 2 M5, WM 4 TAFE
KPR R E B E 2 LEBRAA

VOE

€los = Il?_l\? x100% = 5% i X 100% (22)
CMRR = CMRI?I# x 100% (23)
PSRR X (Vg — 5V PSRR x (Vg — 3.3V
ePSRR, A = + X 100% ; epsRR, B = €PSRR, C = + x 100% (24)
CRext = w x 100% (25)
Hrp
* Vo 7 LU N E R S T f R IR 2
M VCM %iﬁ]\%*ﬁ EEEQ
* epgsrrA & TMCS1133Axx-Q1 A R H YA ) R 22
* €psrR,B & TMCS1133Bxx-Q1 %%’ﬁ: Y FEL YD R 22
* epsRR.C A& TMCS1133Cxx-Q1 %%y HL P 4] 15 2
* VS % EB/E': EEHE °
© CMFR 27 1] .
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FETH SRR B BB P (R0 22 DURRINS A O % 5 2 R SR R 22 DU R R B AR A o A AN TR Y T P )
MRz , ATLME AT RE 0 26 SR RARTIABEIEE Ta N DU 9B HE S (i B2 B 1R 22 HIAT lose

VoE, 25°¢c + (VOE, drift X |AT])
€los, AT = SXIIN x 100% (26)

Horp

VoE 25°c /& 25°C I} A% H A BEAE IR i F8 B 1R 22

VOE,drift %u%&%%‘/ﬁﬁﬁlﬂ%@% ) PA HV/OC AL,

AT 2T 25°C iR AR L.

S AT S REE .

AR R BT 25°C B R B R ZE (es o5ec) , BAS R B B R B2 AR A1 RBUE HIEAE (Sarift therm) » FROL
N ppm/°C. 4 T e AR BEVE B R U R 22, AT 7 R 27 SR BAE - 40°C A 125°C 2 [aI 45 €
ARG BV AR T AR (Ta) IR B R

es,AT = €s,25°C + (Sdrift, therm X |AT| X 100%) (27)

N TR AR TUR 2 | WIS % TAEKERILM LR ANl BT . N T B EST EAH
BARZEWE , WP TR (RSS) IREIHFE AR FEIRZE . XTF TMCS1133-Q1 |, R4 LA AN K
WHI (los)s CMRR #1 PSRR AA Giit M. KR ZETIG IFAE RSS THE A B BIZ LR , n)ifE
28 (AFERE ) MK 29 (XM ERIREVER ) P, B RDE SRR ZTUE |, 7T RAS A [R5 72K
TSR ZE R S

eRss = \/ (eros+epsrr+ecMRrR)” + (egext)” + (e5)” + (enr) (28)

) 2 2 2
eRSS,AT = \/ (eros,aT+epsrRrRTecMRR)” + (eext)” + (esat)” + (ent) (29)

SR ZE TR OS2 BR N IR A IR SR AR R, NIRRT E T RS ASTE R N R 2 . Xl A
THLCT BT R AR MR ZE |, MR P BT 2R R R 22 05 4 B 1 N IR i B2 6 95 K
AT FEL AT B AR A O S B R DR B AR B T B R IR PR R E H b, DLROR ZE R AN B KT DL R B
NHSIASTER . B 9-1 R Tl 5.25V HER |, 7fE=E FAE/MNMEEEEA , TMCS1133A2A-Q1 1) RSS &
TR 22 i N AL PR BRI

10
—  25°C

9 = —40°C to 85°C
— 8 —40°C to 125°C
g
- 7
9
5 6
a
2 5
©
2 4
e
%X 3
b

2

1

0

0 5 10 15 20 25
Input Curent (A)
&l 9-1. RSS RE S A HIRAIKI R R
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9.1.1.1 SRESEHHE

TR RZETE , N 2GR EMER . flu, Bi%A—1 TMCS1133B2A-Q1 , HHFEH L (Vs) A
3V, BB mFE A 600V , AliHEERE T TESMS . HRET 20Apc HIE 10mm FMEAH A0 A 2k
BRI = AR AN 400uT Wi S80I SRR ZE . WA AF L FE RN | #RAFETEFE 8 24 I F 2 W I R s oK
T £31A. FEXFHEOT , THE 25A Fil 12.5A B 1R 22 2 5 iR Z2 X 4N FL R H P IR i 1 . 3% 9-1 JBOR T 1EFR
JE M 26AF LSRR S NMRZE B RSS i KRR ZETHHE . MXFHAMIRZE |, KE CMRR. ANEH i
Bext FIELEPEMA SR 22 7] LR AT |, 88 T LA EIR ZE T R HERR .
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R 9-1. RREVHE : ERTH

. - RE, RE,
ﬁiﬁi qg—ﬁ‘ %ﬁ Iy = 25A Iy = 12.5A
I v
N R i 2 €los elos = % x 100% = ﬁ X 100% = % x 100% 0.16% £0.32%
" PSRR x (Vg — 3.3)
PSRR %% €pSRR €PSRR = T X 100% +0.04% +0.08%
o CMRR x Vem
CMRR %% €CMRR €CMRR = T X 100% +0.01% +0.02%
47 1 BgxT X CMFR
SRR EBoxt eBext=— T % 100% +0.02% £0.03%
RIFERZE es 1E iR sE BT +0.4% +0.4%
Rk iR 2 enL 15 iR E BT +0.1% £0.1%
RSS Bk €Rss eRss = \/ (elos*epsRR+eCMRR)” + (eBext)” + (e5)” + (enp)” 0.46% 0.59%

9.1.1.2 BMNBEEENKRETE

LH A ATRS R BE VO A e R 22 TE A 7R 28 A7 R 29 Skt RSS KB R E | X5 R IR/RHIE
he il R ZE1H R IR A C B O TR 9-2 1 - 40°C % 85°C il B2 FE M AH R A AR 270 B o

% 9-2. BiREHE . - 40°C = 85°C ~fl

ﬁfzﬁ% ﬁ% %ﬁ Iy = 25A Iy = 12.5A
. ' wc+(V i X |AT
VNSNS Clos, AT ejos AT = —2 25 ngoli\ld“ft laTi) x 100% £0.30% 0.61%
PSRR 52 _ PSRRx (V5 —3.3) . \ \
R €psRR €PSRR = T X 100% +0.04% +0.08%
R _ CMRR x VoM 0 . .
CMRR %% €CMRR €CMRR = T X 100% +0.01% +0.02%
I _ BeXT X CMER _ ) 000 £0.02% +0.03%
ARG R 2 €Bext €Bext IIN X 100% +0. o +0.! ()
RYPERE es,aT eg AT = es, 25°C + (Sdrift, therm X |AT]| x 100%) +0.70% +0.70%
JektkirzE enL TE TR AR +0.1% £0.1%
et 2 2 2 2
RSS &% GRsS AT eRSS,AT = \/ (e10s,aT+epsRR+eCMRR) +(eBext) "+ (es,aT) "+ (enL) 0.79% 1.00%
9.2 AR H

FEVFZ RS, IR LA RSO EIRE TR . AT RS REMBCE | W MR 242 T %
PIHUZIE (PFC) 2. B PFC ZRIEAEAE BB PR 1T BT, BURCN A RSP IR SR D R o .l &2
TE A Heas ) PFC S EESERRIZA M . PFC ZUA I i i) — D 1 2R | E r e fibia] | A diifs /&

A B PR A S (HV) AR R H Qe LR OR H e RO SR 1 e S RE

TMCS1133-Q1 4544 9 i 45 I B

B IIRETTAE HV HUREIN T Rl A S A2 ) i e 2 TR SR ey Zm ARG &, JF BT s ORI S BUILE (CMT) , BRIy
Bh ¥ RixHR e, & 9-2 SR T TMCS1133-Q1 1% WAt/ B A% e ais 2 b oA B IRE A0 4 FH 5 2%
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¢ TMCS1133-Q1 -
TMCS1133-Q1
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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 R T FE

PR B 75 P 0 2 F O P P A Tk R SR, {8 TMCS1133-Q1 (1 B i S 40T se Bl (i RS . Tk
o A LR 2 g e I 1 IE R AR, DR TR I B LS . TMCS1133-Q1 H A7 HE 5 (1 4 B L v v
J , B TR E 2 L LR VouT oae

TMCS1133AxA-Q1 A5 i EEEHL s ( T ittt ik Voutoa = 2.5V ) HIT15 5V LI — Al FH I HEAT XA
R E . TMCS1133BxA-Q1 L5 iy A #FE#E R 5 ( AL Ui i fL . VouToa = 1.65V ) FI T 5 3.3V B —i
A8 FH BE R AT X ) LR B . T RAE— D B R A AL ADC AR R, (HXGER T AR B BT B i YE
TMCS1133-Q1 iyt L& Vour SHIN S Iy IELE , andr st 30 Brse 3, Hrth 2R f R B Vouroa BEE -

Vout = (Iin X S) + Vour, 0a (30)
G A R 7 26 BV TH 0 B T R K PR B v B R R R TR IS A T A IR e N Y L PR R R
TMCS1133-Q1 JFLA £ 1 AT i e vt Y L, 12 905 Bl 52 B AH X T B I 140 1 S22 0 B RH o T 422 M 1 S F g ) PR Al o 45 22
Fil TARMRE | V5 % & 2 578 U T RS S /N UIR LR Vg min = 4.9V M Bid 280, & K4 v i E
VouTmax BT RS 31 2 30, SRS H R Voutmin HFER 32 3 .

VouT, max = Vs, min — 100mV (31)

VOUT, min — 100mV (32)

*® 9-4 JeoR 1 o N ROBTHS B DL R T SEAS e B H Y T
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& 9-4. N A BHSH

BitSH N IR

VouTmax 4.8V

Vout,0a 2.5V
Voutmax - Vout,oa 2.3V

XL S HAT A £2.3V (K4 Voutoa = 2.5V ) B IEZNM St s R #8108 . 27 220 2 TMCS1133-Q1 (A
RBUERL S RENS B 78 70 HUR T2 2 G | 3 (25K 33 THBEXUA LR 2l max TEROK FLIALTE

(VouT, max — Vour, 0a)

IIN, max —

L

\

S

* S MK AxA TSR BUE .

% 9-5 JEoR T BA AR R U TMCS1133-Q1 (94544 2 5 151
R 9-5. B 2.3V IEHHRIR A9 B AT EAR AR T F

(33)

HE REE IIN,max
TMCS1133A1A-Q1 25mV/A +92A
TMCS1133A2A-Q1 50mV/A +46A
TMCS1133A3A-Q1 75mV/A +30.6A
TMCS1133A4A-Q1 100mV/A +23A
TMCS1133A5A-Q1 150mV/A +15.3A

T PR BT B RS DAL T BT 7 R RS ) B R KA N IR VR . X T AR R S
¥, TMCS1133A4A-Q1 ( REE N 100mV/A ) 2 & EREFE , AR K £23A LM ETEE KT IrHr

+20A 5 =2 Ve .
9.2.3 W HHIZE

SN T R R 7 e L AR U0 T R R R S AT ) e A4 o e B T AT SEE IR O RS, ] 9-3 R TR

[ FH PWM HEHLIE B F ok H TMCS1133-Q1 i 5 5.

FERAS R TR BB AL R, e

Vi A N LT R R PWM DI, AR s B AN I PWM 23 T80, IXAEVF 2 s AR s il

AR

Common-Mode Phase Voltage (V)

550
500
450
400
350
300
250
200
150
100

50

-50

— Inline Motor Phase Voltage
— Measured Motor Phase Current

Time (10ps/div)

Bl 9-3. kAL ARSI 5 S

1.76
175
1.74
173
1.72
171
1.70
1.69
1.68
1.67
1.66
1.65

1.64

Measured Phase Current - V; (V)
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9.3 HJRMREIL

TMCS1133-Q1 AN AEAR s B 25 ) 75 B — AN YR (V) , % FEIE T T B8 2 X i dm AR OB s BRI . Vg Ve T
R Vour HOEE R Y | ATIRALAE 3V 3 5.5V Z AT L . A 7 IR BRI AR P s | RiZE Vg
1 GND 5| 2 [a]CE — AN 2ME A 0.1uF FIMK ESR LRl A 2% | HAT B N R T GE 5L 814 i e R AN R 5| . ]

CAANINSE 22 2508 L 78 DA 2 e 75 sl ey BT FRL I o PR MR 7 3 R B3R B AR IS, AT DA S 30 L I 5 1 BRI 1Y 5 2 5 I 2k
SRR , WlE 9-4 P, UA R H AR A & 21 2R 40 ri PR 00 i B 7 o

A VS 10 — 1YY = Supply

vs
voc
— oc
= vout

NC
ALERT
— GND

o I for fo |~ o fe

& 9-4. HHJRNE IR

TMCS1133-Q1 HJ Vg T LUHOL T id S A R EEAT € 7o ART0 , £ Vg IR BB AR v S0 a0 1 36011
ZIAFAE NN AESR o AE TS (R, 450 A s BT AR et 2 E s KBRS, vt LS Vour AT BAFE
GND H1 Vg Z[a] ¥4, n R AU S IX A AT, WIAETE IS A\ B BTN Ve 32 At I T i 18] ) A2 52 F il
Ji

9.4 i )5
9.4.1 7 /FEE

TMCS1133-Q1 A #E4# ] 4oz 4i~FTH i) TMCS1133xEVM Rt 4L iR AL BRAE f7. X Fh IR AE /7 MR A 52 3]
B KBS IR MM PR, 3 F2 PCB A mMistit. 7 5 KPR B s B v 2 11 IR AL FE RE Sy Ak Az e 1k
EVE & PCB fi R A& ARSIV RS . B T TMCS1133xEVM it FItiE 2 4h | S5 Ju3FH3Efe | San 31 5
IR m AL | ] DR SRR AL AL FERE /). $25 PCB #WVE RE A B S A9 -

B o A N FEL YL S A LA R I 25 1) LT T AN 55 PR R R 40~ 1

i R E (4] PCB 4544

JE A3 A5 A RE T ) HE A N B L 1) AR AL AT U

1f PCB R 2

9.4.2 A/t

Kl 9-5 H BRI B RSk B TMCST133xEVM /117751 « s fEPERESH R iZ AT R RO AR RS | SR O N2 i 45
SRR T A S A, R KT 4 5 1 AR RE
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10.2 244 HF

10.2.1 FREH
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10.3 SCRS LR

10.3.1 X1

ES LN ARy

o IS (TI), TMCS1133xEVM /7755

o JEMACES (T, A5SHFAE N F

10.4 BT R HTiE AN

FHRNCCR EFHERA | 1 AR t.com LR SR s Ay SEATIENT , RIVATE U™ i 5 B B o
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TI E2E™ is a trademark of Texas Instruments.
Fr A b % B A & I =
10.7 BRH R ES

HHIOE (ESD) SARFRIXANER L . B AR (TI) EEUCE IS 4 TS 1S M Ak B A7 B B o T SR S0 5 T ) b B
A RIS | T SR B

‘m ESD #RIR/NE SEHRUNMOIMERERR S , REBA SIS . FEE SRR TREER 222 |, XERAAEE 42
BOE AR ] e 2 SRS H R AT RS A AR o

10.8 RiEE

TI RiBE% RARIBRFH R T ARE . 1 F R AR X

11 BT et
VE  LURIARAS 0 SR T B 5 24 B A 1 TR AN )

Changes from Revision * (February 2025) to Revision A (February 2025) Page
o T T A SRR BRI XS BRI T HE T o 1
o BUH S TMCS1133x7A HY ML BENT AU | DASEAFHUSROBRSEERTERE o oo 8
o AELVEE I RSy SN T B T E L T (RS B I (T P AR I B

FRIE 12 BT S Y FOLLTEFT I IIIT T3 oottt 22

12 HLR. HEMTTEGE R

PUR U A S AU B AR AT IS 2. XS5 B fE 2 AR T I ol B . Bim iy 225, AR S AT 3R,
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DVG0010A

PACKAGE OUTLINE
SOIC - 2.65 mm max height

SMALL OUTLINE PACKAGE

10.63

997 YP
PIN 1 ID—
AREA ‘
T 1 ////////)Slgs/////////ﬂ/ 10

TG IIIIIINRI 177 % )
10.5 Vi //////////%/ vy ;]

10.1 V22222220 A 1
NOTE 3 . Consrceririesdyteslo /)

264 ‘ I
2X 544 i ‘ 7x[1.27]
1
(0.86) J ‘
430 ‘ 1
2X 412 | 1
| Tt
0.51
8X
‘ — 0.31
2 ‘ 3 |4 (0250 |C|A|B ~—
. J 7.6 L
7.4 —= 2.65 MAX
NOTE 4
e ~
s

NG <
SEE DETA

ILA

N}

t 0.3
0.1

DETAIL A
(1.4) TYPICAL

4226847/C 10/2022

NOTES:

-

per ASME Y14.5M.

exceed 0.15 mm, per side.

ok wN

Reference JEDEC registration MS-013.

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

. All linear dimensions are in millimeters. Dimensions in parenthesis are for reference only. Dimensioning and tolerancing

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

DVGO0010A SOIC - 2.65 mm max height
SMALL OUTLINE PACKAGE
SYMM
10X (2) s e 10X (1.65) iy SEE
1 | DETAILS , ‘ mDETA'LS
| | 0y il | i
| ‘ - I ‘ e
T Edees T B e
(5.08) ‘— — - "¢ (5.08) — = —— - ot %
T o | T )
L, L | 2x 4.41) E Ll ox ey, X (1.27)
2 ! l ‘ i 3 [7X (1.27) 2 _L l ‘ %3
R0.05 TYP R0.05 TYP
IR (9.3) 4—‘ b @ .

IPC-7351 NOMINAL
7.3 mm CLEARANCE/CREEPAGE

OPENIN

METAL*\
[ ]
*J L 0.07 MAX

ALL AROUND

NON SOLDER MASK
DEFINED

LAND PATTERN EXAMPLE
SCALE:4X

SOLDER MASK

G

SOLDER MASK DETAILS

HV / ISOLATION OPTION
8.1 mm CLEARANCE/CREEPAGE

SOLDER MASK: METAL
OPENING‘\ [
)

|

T

ALL AROUND

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

DVG0010A

SOIC - 2.65 mm max height

SMALL OUTLINE PACKAGE

-

¢ 10X (1.65)
|
|

1 oEs T
11 ‘ﬂ 8X (0.6) |
(5I;T 4‘7 % YMM (5.08) %
L,, L»;(EM i ‘EJ L 1|
ST e Tl
R0.05 TYP (g 3 R0.05 TYP

IPC-7351 NOMINAL
7.3 mm CLEARANCE/CREEPAGE

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

L 2X (4.41),

|

Li (9.75) 4—1

HV / ISOLATION OPTION
8.1 mm CLEARANCE/CREEPAGE

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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PACKAGE OPTION ADDENDUM

23-May-2025

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 ©)
@ ©)

TMCS1133A1AQDVGRQ1 Active Production SOIC (DVG) | 10 2000 | LARGE T&R Yes SN Level-2-260C-1 YEAR -40 to 125 1133A1AQ1
TMCS1133A1AQDVGRQ1.A  Active Production SOIC (DVG) | 10 2000 | LARGE T&R Yes SN Level-2-260C-1 YEAR -40 to 125 1133A1AQ1
TMCS1133A2AQDVGRQ1 Active Production SOIC (DVG) | 10 2000 | LARGE T&R Yes SN Level-2-260C-1 YEAR -40 to 125 1133A2AQ1
TMCS1133A2AQDVGRQ1.A  Active Production SOIC (DVG) | 10 2000 | LARGE T&R Yes SN Level-2-260C-1 YEAR -40 to 125 1133A2AQ1
TMCS1133A3AQDVGRQ1 Active Production SOIC (DVG) | 10 2000 | LARGE T&R Yes SN Level-2-260C-1 YEAR -40 to 125 1133A3AQ1
TMCS1133A3AQDVGRQ1.A  Active Production SOIC (DVG) | 10 2000 | LARGE T&R Yes SN Level-2-260C-1 YEAR -40 to 125 1133A3AQ1
TMCS1133A4AQDVGRQ1 Active Production SOIC (DVG) | 10 2000 | LARGE T&R Yes SN Level-2-260C-1 YEAR -40 to 125 1133A4AQ1
TMCS1133A4AQDVGRQ1.A  Active Production SOIC (DVG) | 10 2000 | LARGE T&R Yes SN Level-2-260C-1 YEAR -40 to 125 1133A4AQ1
TMCS1133A5AQDVGRQ1 Active Production SOIC (DVG) | 10 2000 | LARGE T&R Yes SN Level-2-260C-1 YEAR -40 to 125 1133A5AQ1
TMCS1133A5AQDVGRQ1.A  Active Production SOIC (DVG) | 10 2000 | LARGE T&R Yes SN Level-2-260C-1 YEAR -40 to 125 1133A5AQ1
TMCS1133B1AQDVGRQ1 Active Production SOIC (DVG) | 10 2000 | LARGE T&R Yes SN Level-2-260C-1 YEAR -40 to 125 1133B1AQ1
TMCS1133B1AQDVGRQ1.A  Active Production SOIC (DVG) | 10 2000 | LARGE T&R Yes SN Level-2-260C-1 YEAR -40 to 125 1133B1AQ1
TMCS1133B2AQDVGRQ1 Active Production SOIC (DVG) | 10 2000 | LARGE T&R Yes SN Level-2-260C-1 YEAR -40 to 125 1133B2AQ1
TMCS1133B2AQDVGRQ1.A  Active Production SOIC (DVG) | 10 2000 | LARGE T&R Yes SN Level-2-260C-1 YEAR -40 to 125 1133B2AQ1
TMCS1133B3AQDVGRQ1 Active Production SOIC (DVG) | 10 2000 | LARGE T&R Yes SN Level-2-260C-1 YEAR -40 to 125 1133B3AQ1
TMCS1133B3AQDVGRQ1.A  Active Production SOIC (DVG) | 10 2000 | LARGE T&R Yes SN Level-2-260C-1 YEAR -40 to 125 1133B3AQ1
TMCS1133B4AQDVGRQ1 Active Production SOIC (DVG) | 10 2000 | LARGE T&R Yes SN Level-2-260C-1 YEAR -40 to 125 1133B4AQ1
TMCS1133B4AQDVGRQ1.A  Active Production SOIC (DVG) | 10 2000 | LARGE T&R Yes SN Level-2-260C-1 YEAR -40 to 125 1133B4AQ1
TMCS1133B5AQDVGRQ1 Active Production SOIC (DVG) | 10 2000 | LARGE T&R Yes SN Level-2-260C-1 YEAR -40 to 125 1133B5AQ1
TMCS1133B5AQDVGRQ1.A  Active Production SOIC (DVG) | 10 2000 | LARGE T&R Yes SN Level-2-260C-1 YEAR -40 to 125 1133B5AQ1
TMCS1133B7AQDVGRQ1 Active Production SOIC (DVG) | 10 2000 | LARGE T&R Yes SN Level-2-260C-1 YEAR -40 to 125 1133B7AQ1
TMCS1133B7AQDVGRQ1.A  Active Production SOIC (DVG) | 10 2000 | LARGE T&R Yes SN Level-2-260C-1 YEAR -40 to 125 1133B7AQ1
TMCS1133B8AQDVGRQ1 Active Production SOIC (DVG) | 10 2000 | LARGE T&R Yes SN Level-2-260C-1 YEAR -40 to 125 1133B8AQ1
TMCS1133B8AQDVGRQ1.A  Active Production SOIC (DVG) | 10 2000 | LARGE T&R Yes SN Level-2-260C-1 YEAR -40 to 125 1133B8AQ1
TMCS1133C1AQDVGRQ1 Active Production SOIC (DVG) | 10 2000 | LARGE T&R Yes SN Level-2-260C-1 YEAR -40 to 125 1133C1AQ1
TMCS1133C1AQDVGRQ1.A  Active Production SOIC (DVG) | 10 2000 | LARGE T&R Yes SN Level-2-260C-1 YEAR -40 to 125 1133C1AQ1
TMCS1133C2AQDVGRQ1 Active Production SOIC (DVG) | 10 2000 | LARGE T&R Yes SN Level-2-260C-1 YEAR -40 to 125 1133C2AQ1
TMCS1133C2AQDVGRQ1.A  Active Production SOIC (DVG) | 10 2000 | LARGE T&R Yes SN Level-2-260C-1 YEAR -40 to 125 1133C2AQ1
TMCS1133C3AQDVGRQ1 Active Production SOIC (DVG) | 10 2000 | LARGE T&R Yes SN Level-2-260C-1 YEAR -40 to 125 1133C3AQ1
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https://www.ti.com/product/TMCS1133-Q1/part-details/TMCS1133B7AQDVGRQ1
https://www.ti.com/product/TMCS1133-Q1/part-details/TMCS1133B8AQDVGRQ1
https://www.ti.com/product/TMCS1133-Q1/part-details/TMCS1133C1AQDVGRQ1
https://www.ti.com/product/TMCS1133-Q1/part-details/TMCS1133C2AQDVGRQ1
https://www.ti.com/product/TMCS1133-Q1/part-details/TMCS1133C3AQDVGRQ1
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Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking

(1) %) @3) Ball material Peak reflow (6)
4 (©)]

TMCS1133C3AQDVGRQ1.A Active Production SOIC (DVG) | 10 2000 | LARGE T&R Yes SN Level-2-260C-1 YEAR -40 to 125 1133C3AQ1

TMCS1133C4AQDVGRQ1 Active Production SOIC (DVG) | 10 2000 | LARGE T&R Yes SN Level-2-260C-1 YEAR -40to 125 1133C4AQ1

TMCS1133C4AQDVGRQ1.A Active Production SOIC (DVG) | 10 2000 | LARGE T&R Yes SN Level-2-260C-1 YEAR -40 to 125 1133C4AQ1

TMCS1133C5AQDVGRQ1 Active Production SOIC (DVG) | 10 2000 | LARGE T&R Yes SN Level-2-260C-1 YEAR -40 to 125 1133C5AQ1

TMCS1133C5AQDVGRQ1.A Active Production SOIC (DVG) | 10 2000 | LARGE T&R Yes SN Level-2-260C-1 YEAR -40 to 125 1133C5AQ1

TMCS1133C9AQDVGRQ1 Active Production SOIC (DVG) | 10 2000 | LARGE T&R Yes SN Level-2-260C-1 YEAR -40 to 125 1133C9AQ1

TMCS1133C9AQDVGRQ1.A Active Production SOIC (DVG) | 10 2000 | LARGE T&R Yes SN Level-2-260C-1 YEAR -40 to 125 1133C9AQ1

@ 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.

® 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 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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OTHER QUALIFIED VERSIONS OF TMCS1133-Q1:

o Catalog : TMCS1133

NOTE: Qualified Version Definitions:

o Catalog - TI's standard catalog product
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
A |<— KO 4 P1—p|
IR T
& © o|( Bo W
el |
L & Diameter ' '
Cavity +|AO|¢
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
T Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O O O O O 0 0 Sprocket Holes
| |
T T
Nt I )
A-—q-—4 t-—T--1
Q3 1 Q4 Q3 | User Direction of Feed
% A |
T T
=
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
[TMCS1133A1AQDVGRQ1 SOIC DVG 10 2000 330.0 16.4 10.75| 10.7 2.7 12.0 | 16.0 Q1
[TMCS1133A2AQDVGRQ1] SOIC DVG 10 2000 330.0 16.4 |10.75] 10.7 | 2.7 12.0 | 16.0 Q1
[TMCS1133A3AQDVGRQ1 SOIC DVG 10 2000 330.0 16.4 10.75 | 10.7 2.7 12.0 | 16.0 Q1
[TMCS1133A4AQDVGRQ1 SOIC DVG 10 2000 330.0 16.4 10.75| 10.7 2.7 12.0 | 16.0 Q1
[ TMCS1133A5AQDVGRQ1 SOIC DVG 10 2000 330.0 16.4 10.75| 10.7 2.7 12.0 | 16.0 Q1
[TMCS1133B1AQDVGRQ1] SOIC DVG 10 2000 330.0 16.4 |10.75] 10.7 | 2.7 12.0 | 16.0 Q1
[TMCS1133B2AQDVGRQ1 SOIC DVG 10 2000 330.0 16.4 10.75 | 10.7 2.7 12.0 | 16.0 Q1
[TMCS1133B3AQDVGRQ1 SOIC DVG 10 2000 330.0 16.4 10.75| 10.7 2.7 12.0 | 16.0 Q1
[TMCS1133B4AQDVGRQ1 SOIC DVG 10 2000 330.0 16.4 10.75| 10.7 2.7 12.0 | 16.0 Q1
[TMCS1133B5AQDVGRQ1] SOIC DVG 10 2000 330.0 16.4 |10.75] 10.7 | 2.7 12.0 | 16.0 Q1
[TMCS1133B7AQDVGRQ1 SOIC DVG 10 2000 330.0 16.4 10.75 | 10.7 2.7 12.0 | 16.0 Q1
[TMCS1133B8AQDVGRQ1 SOIC DVG 10 2000 330.0 16.4 10.75| 10.7 2.7 12.0 | 16.0 Q1
[TMCS1133C1AQDVGRQ1 SOIC DVG 10 2000 330.0 16.4 10.75| 10.7 2.7 12.0 | 16.0 Q1
[TMCS1133C2AQDVGRQY SOIC DVG 10 2000 330.0 16.4 |10.75] 10.7 | 2.7 12.0 | 16.0 Q1
[TMCS1133C3AQDVGRQ1 SOIC DVG 10 2000 330.0 16.4 10.75 | 10.7 2.7 12.0 | 16.0 Q1
[TMCS1133C4AQDVGRQ1 SOIC DVG 10 2000 330.0 16.4 10.75| 10.7 2.7 12.0 | 16.0 Q1
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Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)

[TMCS1133C5AQDVGRQ1 SOIC DVG 10 2000 330.0 16.4 10.75 | 10.7 2.7 12.0 | 16.0 Q1
TMCS1133C9AQDVGRQ1L SOIC DVG 10 2000 330.0 16.4 10.75 | 10.7 2.7 12.0 | 16.0 Q1
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TAPE AND REEL BOX DIMENSIONS

*All dimensions are nominal

Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)

TMCS1133A1AQDVGRQ1 SOIC DVG 10 2000 350.0 350.0 43.0
TMCS1133A2AQDVGRQ1 SOoIC DVG 10 2000 350.0 350.0 43.0
TMCS1133A3AQDVGRQ1 SOIC DVG 10 2000 350.0 350.0 43.0
TMCS1133A4AQDVGRQ1 SOIC DVG 10 2000 350.0 350.0 43.0
TMCS1133A5AQDVGRQ1 SOIC DVG 10 2000 350.0 350.0 43.0
TMCS1133B1AQDVGRQ1 SoIC DVG 10 2000 350.0 350.0 43.0
TMCS1133B2AQDVGRQ1 SOIC DVG 10 2000 350.0 350.0 43.0
TMCS1133B3AQDVGRQ1 SOIC DVG 10 2000 350.0 350.0 43.0
TMCS1133B4AQDVGRQ1 SOIC DVG 10 2000 350.0 350.0 43.0
TMCS1133B5AQDVGRQ1 SOIC DVG 10 2000 350.0 350.0 43.0
TMCS1133B7AQDVGRQ1 SOIC DVG 10 2000 350.0 350.0 43.0
TMCS1133B8AQDVGRQ1 SOIC DVG 10 2000 350.0 350.0 43.0
TMCS1133C1AQDVGRQ1 SOIC DVG 10 2000 350.0 350.0 43.0
TMCS1133C2AQDVGRQ1 SOIC DVG 10 2000 350.0 350.0 43.0
TMCS1133C3AQDVGRQ1 SOIC DVG 10 2000 350.0 350.0 43.0
TMCS1133C4AQDVGRQ1 SOIC DVG 10 2000 350.0 350.0 43.0
TMCS1133C5AQDVGRQ1 SOIC DVG 10 2000 350.0 350.0 43.0
TMCS1133C9AQDVGRQ1 SOIC DVG 10 2000 350.0 350.0 43.0
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PACKAGE OUTLINE
DVGO0010A SOIC - 2.65 mm max height

SMALL OUTLINE PACKAGE

10.63
-~ 9.97 TYP
PIN 1 1D
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T 1 477 ///ﬁsgs///////// ;l, 10
Y2222 72 227
10.5 22222224 ///////
. V222222422 22 e s
N(gQFé 3 . _//_4/41/4/41/4/4//4/4
2.64 T
2X 244 7X(1.27
i 1 )
1
(0.86) J
1
4.32
2X 412 i
1 j
0.51
8X
| — 0.31
2 g J 3 [&]o25@[c]A[B] —
7.6
.—J‘i 74 — —=1 2.65 MAX L
NOTE 4
—
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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