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Ps BRNT, W, FEaErE AWM %2;165"0\ Ta = 25°C, /&5 rL—T 1> 2 i (1 R %) 6.8 W
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(1) ERAERE Ts 13 AT A RTHES IR KBS IR Ty LRUETT, Is BEV Pg ~TIA—FZZ LW LR BIRELEENEE
LET, Is BEV Pg O KIRAEZEIEL TR0 EE A, ZHHOHIBRA, FHFRRE (Ta) (28> TELL £, TMCST133xEVM T
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6.9 ESAIFNE

Ta =25°C T, TMCS1133AxA-Q1 T Vg = 5V, TMCS1133BxA-Q1 351 F TMCS1133CxA-Q1 T Vg = 3.3V (FHIFLIBR D72 ER

)
STA— TR BME  mEE Rl B
A
Rin NI PEAR OIS IN+ 7255 IN- ~ 0.7 mQ
Rin ATTEAR OB ERY 7~ Ta=—-40°C ~ 125°C 2.1 uQ/rC
IINmAX KA T B Taz 25 % Arms
Ta = 125°C 44
H7
TMCS1133x7A-Q1 20
TMCS1133x1A-Q1 25
TMCS1133x8A-Q1 33
s s TMCS1133x2A-Q1 50 mVIA
TMCS1133x9A-Q1 66
TMCS1133x3A-Q1 75
TMCS1133x4A-Q1 100
TMCS1133x5A-Q1 150
R TMCS1133xAA-Q1 37-46 mV/A
s TMCS1133D7A. Vrer = 1.5V 20 mV/A
RS TMCS1133DAA, Vggr = 1.5V 37-46 mV/A
es 0.05V < Vour < Vs - 0.2V +0.1 +0.4 %
es TMCS1133D7A, 0.05V < Vour < Vs - 0.2V +0.1 +0.4 %
es TMCS1133DAA, 0.05V < Vour < Vg - 0.2V +0.1 +0.4 %
Sarifttherm | B OEMEERY 7 K ?éosi\és Vour < Vs = 0.2V, Ty = ~40°C ~ +20 50| ppm/°C
Sarifttherm | EREEDBGREERYZ N Il\i(‘);g ?EXSPS\LCO.OSV SVour$Vs - 0.2V, Tp +20 50| ppm/°C
Surifttherm | FEEEDEIRERYZ K I'\f:;;g ?f’??g;g'osv <Vour=Vs =02V, Ta +20 50| ppm/°C
Surifttherm | EEDFIRERYZ K I'\f:;;g:sj?g?cé)osv $Vour=Vs =02V, Ta +20 +50| ppm/°C
Sarif, life RS DRI 7 M) 0.05V < Vour £ Vg - 0.2V +0.2 +0.5 %
enL JER R Vout = 0.1V~Vs - 0.1V +0.1 %
TMCS1133AXA-Q1. Iy = 0A 2.5
Vout.oa | B EE TMCS1133BxA-Q1. Ijy = 0A 1.65 \%
TMCS1133CxA-Q1. Iy = 0A 0.33
Vout.on | Bwiliifith BT TMCS1133DxA-Q1. Iy = 0A 15 v
TMCS1133x7A-Q1. Iy = 0A +0.2 +1
TMCS1133x1A-Q1. I;y = 0A +0.2 +1
TMCS1133x8A-Q1. Iy = 0A +0.2 +1
Voe HAEIEA 71y Mk TMCS1133x2A-Q1. Iy = 0A +0.3 2 mV
TMCS1133x9A-Q1. Iy = 0A +0.3 +2
TMCS1133x3A-Q1. Iy = 0A +0.4 +3
TMCS1133x4A-Q1. Iy = 0A +0.5 +4
Voe B EA 7 by httss TMCS1133xAA-Q1, Iy = 0A +0.3 2] mv
Voe B EA 7 by hstss TMCS1133D7A. Ijy = 0A. Vg = 3.3V 0.2 1| mv
Voe B EA 7By httss TMCS1133DAA., Iy = 0A. Vg = 3.3V 0.3 2 mv
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6.9 ESIHVFE (FiX)

Ta =25°C T, TMCS1133AxA-Q1 T Vg =5V, TMCS1133BxA-Q1 3L TF TMCS1133CxA-Q1 T Vg = 3.3V (FRIZFLR D72V R
9)

IRTA—H T ANAF Fe/ME B BAME|  Bfr
IQA5(5(S;1133X7A_Q1‘ Iy = 0A, Tp = —40°C ~ +10 25
'1I'2/I5(3(S:1133X1A-Q1‘ Iy = 0A, Tp = —40°C ~ +10 25
:2A59§1133X8A—Q1‘ Iy = 0A, Tp = —40°C ~ +10 25
;I'g/I5921133x2A-Q1‘ Iy = 0A, Tp = —40°C ~ +10 +30
VOE, ait. | 1y oot 7o AU uvIC
therm IQA5921133X9A—Q1‘ Iy = 0A, Tp = —40°C ~ +10 +30
1Tg/|5(321133x3A-Q1\ Iy = 0A, Tp = —40°C ~ +10 +30
'1I'2/I5(321133x4A—Q1\ Iy = 0A, Tp = —40°C ~ +15 +40
'1I'2/I5(3§1133x5A—Q1\ Iy = 0A, Tp = —40°C ~ +15 +40
\:OE, drift, WA EBEOATEoh BRTZ] IQA5§§1133XAA—Q1 LIy =0A, Tp=-40°C ~ £10 +30 MYae
therm
VO, dit, |y py4g £tk BT TM(;)S1133D70A\ In=0A,Vg=3.3V, Ty = +10 25| uvrc
therm -40°C ~ 125°C
VOB, dit, | sy 4815 oA s BT | TM(ES1133DA°A\ In=0A,Vg=3.3V, Ta= +10 30| pviC
therm -40°C ~ 125°C
los, arift life | A7 £ hEMRIZ KR AT Voutoa! S, Iin = 0A +10 +24 mA
PSRR BIAMRE A% Vg = 3V ~ 5.5V, Tp=-40°C ~ 125°C +15 +50|  mAN
PSRR e 1M1028512:33xAA\ Vg =3V ~ 5.5V, Ty = -40°C i | muv
CMTI [ P R 0 7 i 2 (3) Vem = 1000V, AVgyt < 200mV, 1us 150 kV/us
CMRR [RIFHBRZ H A5 DC ~ 60Hz 5 WAV
CMFR OB R A R 2 B4 ERELS . A5, DC ~ 1kHz 10| mA/mT
AT ARG NSRS, e 130 HANHZ
- —_ N D;
) 4% ;’EIVICS1133D7A\ I = 0A, Vg =3.3V, 4 34 MVrus
H
- —_ a2 u‘~
Hi) A% ;;'EIYICS1133DAA‘ I = 0A, Vg =3.3V, 4 85 mVeus
H
CLmax e RO BT VOUT 75 GND 4.7 nF
S (a % VOUT & GND ~D%i#& . Vg ~DHi# 50 mA
Swingys  |Vg BIEL—LETAL S Vg-0.02 Vg-0.05 v
- RL = 10kQ ~ GND, Ta= —40°C ~ 125°C
Swinggnp | GND £ TAAL 2 5 10 mv
HIBLRE
BW 7 u s -3dB A+ 1 MHz
/X 7-2 \ZRTEHIT, 100ns D AH AT v T Thefk
L— L—}4)
SR A 0 10% & 00% (=34 HRIDH H 2 L% 8 Vivs
[ 7-2 \TFFEHIT, 100ns D AN RT T 5
t; SV I ) WAV DHFEBTANDRAAED 10% (2T 120 ns
HETORH
[ 7-2 \TRFEHIT, 100ns DA S AT T E AV
tpd (iR IE®) DHIER T, AN LD DRAAED 10% (22 50 ns
T HETORERH]
A A 1 U 300 ns
WERERE
Voo BT AL v L RIEE [Voc =S xloc/ 25 0.3 Vs| v
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6.9 ERHIE (Fix)
Ta =25°C T, TMCS1133AxA-Q1 T Vg = 5V, TMCS1133BxA-Q1 $3JLF TMCS1133CxA-Q1 T Vg = 3.3V (FrIZEtiR D72 R
)
RIA—H T ANGRME B/ME B BAME|  Bfr
Voc BV DASIA L E—H A 120 kQ
loc BEFRHAL v LR TMCS1133xAA, Vg =5V 23 375 A
TMCS1133x7A-Q1 8.4
TMCS1133x1A-Q1 45
TMCS1133x8A-Q1 3.4
TMCS1133x2A-Q1 35
HEAT TMCS1133x9A-Q1 25 A
TMCS1133x3A-Q1 22
TMCS1133x4A-Q1 1.4
TMCS1133x5A-Q1 27
WEFEATIL R TMCS1133xAA-Q1 35 A
WAL v a2V RS =-40°C~125°C +2 +10 %
TR G R In A7 Y7 = log @ 120% 100 250 ns
OC oo OC B> D7 LA IE loL = 3MA, Tp =—40°C ~ 125°C GND 0.07 0.2 Y
2
A A 8 kHz
P—=< LT T—h 80
ALERT  |HAF2—F4% A2, 72547 Low BT T—h 50 %
Y=<W 7T —h 20
ALERT Lv O F VAT BT loL = 3MA, Ta =-40°C~125°C GND 0.07 0.2 %
ER
Vs IR EE =-40°C ~ 125°C 3.0 5.5 \Y
Ta=25C 11 14| mA
la iA1=
=-40°C ~ 125°C 145 mA
T — B Vg > 3V BAG %072 ) ETORERE] 34 ms

(1) AR ICEVROICHIRESNE T, [ RAEH 125, T34 AH TMCST133XEVM ([ZBVfHT BN QB XIS S ET, #EH
WZOWTIE., [ LBl v 7 a2 RRLTIEEN,
(2) 3 mvhod AEC-Q100 FBEAN AGRERAE RIS FMBIOBRERY 7 MO AR, ML, UV — AN —AO AN ZRER S0 DO RHER]

) +10 T, BKAEIE, T AR

KANRAIZEEEVEL T2, FEMTOWTR, TR SR ZETE ) 2B IRUTIZS N,
(3)  FAHIBPEINE DFEMIZ DOWTIX, AT 27 a2 B RUTLTZS Y,
(@) FAAAD I BB DN AN CIL, IS EANTA—5 )10 7 a A BTSN,

BT SAADRHEM T 26 0 T, AEC-Q100 F8E TT AMSNIZT NAA L, TRTOAMN AGMTh
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6.10 Typical Characteristics

0.1
0
/ L —
9 ] \\
g N .
S -0.1 F
iy
2
s
2 02
c
[
w
03| — s=25mviA
—— S=75mV/A
— S=150mV/A
0.4

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

B 6-1. Sensitivity Error vs Temperature

4
— S=25mV/A
—— S=75mV/A
3| — s=150mV/A

i —~

Output Voltage Offset Error (mV)

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

6-2. Offset Error vs Temperature:
TMCS1133Axx-Q1 Device Options

4
— s=25mV/A

= | — s=75mviA
2 3| — s=150mVv/A
g
g 2
3
£, | ——
< = B
> - T .
g .l e ~.
> ————T ~ -~
=1 .~
o .~
3 1

2

50 25 0 25 50 75 100 125 150

Termperature (°C)

B 6-3. Offset Error vs Temperature:
TMCS1133Bxx-Q1 Device Options

4
— s=25mV/A
= | — s=75mviA
2 3| — s=150mv/A
]
5 2
3 ;
8 1 /'
| —

g e X
S of — | .
>
E
j=%
3 1

-2

50 25 0 25 50 75 100 125 150

Termperature (°C)

6-4. Offset Error vs Temperature:
TMCS1133Cxx-Q1 Device Options

0.25

0.20

0.15

otof—m—

Non-linearity (%)

0.05

0.00

-0.05
-50 -25 0 25 50 75 100 125 150
Temperature (°C)

6-5. Non-Linearity vs Temperature

Population

|
]_l

o © ‘QO‘ \v\ 1
! c <2 = o
> o o o

Sensitivity Error (%)

-0.40
-0.32
0.24
-0.16
0.08
0.32
0.40

All sensitivities

6-6. Sensitivity Error Production Distribution
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Gain (dB)

6

10 100 1k 10k 100k
Frequency (Hz)

™ 10M

B 6-7. Sensitivity vs Frequency, All Gains

Normalized to 1Hz

60

30

Phase (°)
&
o

10 100 1k 10k 100k ™ 10M
Frequency (Hz)

6-8. Phase vs Frequency, All Gains

B 6-11. Voltage Output Step Response, Rising

10 100
g ;
N 3 A1
< 1 § A
& g 10 7
S £
B 100m 2 7
= 3
S
= s 1 J
3 S /
< 10m 5 7
Q
3
O S 1 1 1 M A
im 100m
10 100 1k 10k 100k ™M 10 100 1k 10k 100k 1M
Frequency (Hz) Frequency (Hz)
6-9. PSRR vs Frequency Eq 6-10. Output Impedance vs Frequency
50 5 50 5
— IN
— Vour
40 45 40 4.5
30 4 < . 30 4 <o
< 2 < 2
< = ot
z =) Zz 3
= 20 35 20 35 >
10 3 10 3
0 25 0 25
— In
— Vour
-10 -10 2
Time (100ns/div) Time (100ns/div)

6-12. Voltage Output Step Response, Falling

I (A)

80
70
60 T
50 ‘
0 }

|

|

In
— Vour

30

Vour (V)

O AN W M OO N ®

N
=)
[CREN

Time (2us/div)

6-13. Current Overload Response

6 6
5 5
s ¢ ‘s
(] Q
g s s §
s I 2
z 2 2 35

o
3 3
@ 4 ; S
0 VSO
— Vour
1 -1

Time (10ms/div)

6-14. Startup Transient Response
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Vs 13
Vs-1
s 12
5 Vs2 é
& Vs g 11
[} £
g 3
S GND+3 2
2 g 10
=] o
& GND+2 8
I} N 3
GND+1 _ _250% 9
— 125°C — Vg=5V
GND — Vg=3.3V
0 10 20 30 40 50 60 70 80 8
Output Current (mA) 50  -25 0 25 50 75 100 125 150

Temperature (°C)

6-15. Output Swing vs Output Current .
6-16. Quiescent Current vs Temperature

10m 1000
5 900 :
Z 1m
<
> g 80
@ =]
% 100 Z
o M € 700
3
S
z
5 600
é_ 10y 7
500
50 25 0 25 50 75 100 125 150
1y Temperature (°C)
10 100 1k 10k 100k ™ 10M .
Frequency (Hz) 6-18. Input Conductor Resistance vs
& 6-17. Input-Referred Noise Density vs Temperature
Frequency
6.10.1 Z#RIFIEHIAR
100 18
90 1.6
g 9 < 14
S ‘0 E 1.2
s % 3 10
2 50 2
£ = 08
S
£ £
5 30 % 0.6
3 20 & 04
10 0.2
0 0.0
0 15 30 45 60 75 90 105 120 135 150 165 180 0 15 30 45 60 75 90 105 120 135 150 165 180
Ambient Te mperature (°C) Ambient Temperature (°C)
K 6-19. REMFIRERICL S HIFEET MR, YA 6-20. REMFIRERICK SEBEE T ohdR, o4
k1 k2
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9
8
s7

Safety Limiting Power (W
N W Ao

0 15 30 45 60 75 90 105 120 135 150 165 180
Ambient Te mperature (°C)

6-21. REMHIBRE N C K S BFHEET dhiw

Copyright © 2025 Texas Instruments Incorporated BN BT T2 71— N2 (D E kO Ad) 225 15

Product Folder Links: TMCS1133-Q1
English Data Sheet: SBOSAG1


https://www.ti.com/jp
https://www.ti.com/product/jp/tmcs1133-q1?qgpn=tmcs1133-q1
https://www.ti.com/jp/lit/pdf/JAJSU58
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSU58B&partnum=TMCS1133-Q1
https://www.ti.com/product/jp/tmcs1133-q1?qgpn=tmcs1133-q1
https://www.ti.com/lit/pdf/SBOSAG1

i3 TEXAS
TMCS1133-Q1 INSTRUMENTS
JAJSU58B — JULY 2024 — REVISED JUNE 2025 www.ti.comlja-jp

7 NS A —& AIEIEIR
TAEENSA—H

TMCS1133-Q1 DEARAYZ: 1 WAERIEUE, X1 THALRET, 22T, BRI AN EROMEEL T, 7
PNAZDREELITARERIE T A—F ORAZET L | BL SN BIGE 7 AT E LR IR 2 8 T 2 AR 2 4

MO T TERCEINET, TR TOT NS AL E G LA RIRAEDOFEFNC WU, R P
EHIRLTIIZEND,

Vout = (Iln X S) + VREF (1)
ZZT,

* Vour W7 e BT,

o N IR A BT,

C S FAAAOETT,

e Ve 3T AADOAN) == ar0¥aER V7 7L AR J1EETY,

7.1.1 BEHEE

JEPE T, AT BARE RO ctzfz‘/ﬂfHjﬁ*lf@ttmé’]foc%{ftft ZORRET, B 1 IRIGEERI S O A
TI (X 7-1 Z5H), TMCS1133-Q1 DJRE L, Bk E A2 LI T 5720 L TTAMBLIOF Y7L —raanT
WET,

Vour (V)
A
b
o —+ Vrer + Vess
7
Vi i/ S = Slope (V/A) .~
il Pid
7 y best fit linear
e e
» -
- ~
z
VReg, -
- //
' Vout,0a 4
e < // V
e oE
// // 7
- ~ Vrer
e
7
P
7
-
Vrer — Ves- 1

< >
lrs- In (A) less

B71.BE. 7€y b FEHERE

JREEFE eg 13, HAAMZRRENLDIRZETHY , EARMZRERE S E LT EE DO RANT 4 bORZAEEL T 2 TES
INFET,

(Sflt S1deal)
2t Tideal/ 2
Sideal ( )

ZZT,

* egl R HAETT,

. Sf,t i«waM)ﬂZf“ <7,

@g{ﬁl};ﬂil\\y7}\ Sdrift,therm ﬂi{ﬁf J:é“th@/ﬁﬂ:f ppm/°C E{Lfﬂ_‘éﬂij‘ {DEE@(mrT@mE %ffnﬁ'%j‘

DL, N3 ZEHAL T BEDIRERY M 25°C 2D OIREZAICEAEAZTTHEL . 25°C DT FEFEIZZOfEZ N
BLFET,
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es, AT = es, 25°c *+ (Sdrift, therm X AT) ®)
ZZTC,

. Sdrift,therm 6;*{5'1# . {Z’S bfcé)ﬁu‘@E]\U7l\ (ppm/°C) Tﬁ‘o
o AT X, 25°C OO T AAAREETT,

JKEFFRY TR Sqrittiife 14 7 SAADF A RRIZOTZL2EEB LOBREEA RN AT LD D2 T, 25°C 123\ T
DFAERITIHIAKE DT — AN r— A b THRE SN ET,

71247ty FEEEA 7Y FEEFUZ A

F 7y bR, AJJERDErOLEOHAAR RN NEDRAETHY  1ZEAE DA AR AT EiRL L CH
EREENHIRSNVET, 7By hiazEld, MR THY7 By MBI, SR A R TH ey MERA T
By MNRELESZENTEET, TAMADEE TRAE T 2L, MTEEA7 By ME#EE Vo IZAJERRA 7 By MaE
los EFFENET (X4 22 M), ANZERELT L4 7 vy MNRZE (RTI) 2T 58, ANEREO I EZELERSA T
“E/Fﬁk&?é%ééfﬁfgé‘i'@‘ F 7By MREN AN L CERA 7 By MNAZE log, FIRITEEA 7 BV MEZE Vo £LT
ZRINTODDIIDDLT | A7y MAZEITHE—OBRED KA THY | ANJHEEIIH DA ORZEDH A
W21 BIOHBEGOHLHMLENHVET,

%
los = —o& (4)

7-1 (R ESIC, TMCST33-Q1 D HEBIEA 7 MESE Vog 1., Crlifit AIE Vour, on SE I
HHERIE Ver D7 T (GUE 25H),

VoE = Vour, 0A — VREF (5)
HA 7/ RRZE Vo IZIF, =BV ORA 7By heRE, R TF=—r DA 7y MEERRZE, NEEa &R
uuilljj%ﬁ FVREFO)Zk7“TZ/]\u/h%

F 7'y RUZNIEE T OBEEL COA 78y sDZLTT, A7y bDORIZMNE p VIPC TRENET, LE
@{mf—“(@ﬁ“7'fz/}\ HEA R R T AL, A7 By RUTZMIREZbE R R L, DOfE% 25°C OF 7'y AZEIZN
BLET (X6 220),

VoE, aT = VoE, 25°c + (VOE, drift X AT) (6)
ZZTC,
* Voggnit (3. HHEEA7 Y IRUZH (REHEAL:p V/I°C) TT,
o AT 1Z. 25°C BT A ARELE T,
7.1.3 FEERIEEZE
R, AT EEN AT ERERIE ORROLENIZITEEN QD ERLET, FEEBRMEEEIX, X 7-1 (TR
FEINC, ATAHIIESNT, RANT vk FADEORKBIERAETT (L7 BH),

VNL = VOUT, meas — [(lmeas X Sfit) + VOUT, OA] (7)
ZZTC,
* VouTmeas I3+ A7 4 OO ZED R RITRD I EETT,
* lmeas NRARNT 4 ’MPBDIRZEN IR KIZIRD AN TIERTT,

o St X, TAAAADRANT 4 FOKEE T,
* Vout.oa lE. T AMAOERE I JEETT,
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TMCS1133-Q1 OIFEMMERA L, 7NV ATr — VP VEs 1233 23—k 7 —vbLTiRESNET (X8 %

),
enL = Tk (8)
7.1.4 BERZLL

EIRRZEE (PSRR) 1. BEHREBEEDOEEBICLET AA AL 7By ZENTT, KL 9 ZHNT, NUT b
TMCS1133Axx-Q1 D £ {EW@J WWEADA N BE A 7o bR EE2FHELET, X 10 2T, NUT b
TMCS1133Bxx-Q1 BL O TMCS1133Cxx-Q1 DEIROEENZ LA A B A7y MEEEHELET,

€PSRR,A = PSRR % (VS - 5V) (9)
€PSRR,B = €PSRR,C = PSRR x (Vg —3.3V) (10)

o7,
+ PSRR i%, AN#EOEFEERZEL (mANV) T,
o Vg IZEMEERELETT,

7.1.5 FHEBREH

FIfABRZELE (CMRR) X, T 3 ZADHEZF AN ~DELEELIZEDEIA ST ERREZEEBLLET, BEAES. BX
WERIESDOH N Ry 7k OBE T, TMCS1133-Q1 I A A RIMETE O E L NIET ICEm<>TWET, 2
M 2L, ANFEAEEBE Vou 2 bOEEDE5EFHELET, |

€CMRR = CMRR X% VCM (11 )

ZIT,
+ CMRR (%, ANBHEDOFRAEERZE (u AV) TT,
. Vow &, FAARDAINCBIBHIE AC Fioit DC BIETT,

7.1.6 SEBE45 T > —

TMCS1133-Q1 L. BT 2 KB BEINDLER, (T DT—F— . Bif . FTRIEFDOMOIFTERER DI APRIZE-T
RSB DR LD T EIHI L ET, FAEE—RFENERE (CMFR) 1L, FilEE LTl EEIEn5,
AT EREEZTEBALLET, K12 2L T, BEINBEER Bexr ([CXDMEDFEE2FELET,

€Bext = BEXT X CMFR (12)
ZZ T,

hd BEXT Li\ %E‘Bﬁﬁfzﬁ@?ﬁfi (MT iﬁZ) —G—g—o
«  CMRF [Z[FFHE—REEABRZE L (MA/MT) T,

18 BHEHZBTT 57— RN 2 (ZE SR RB G PY) &5 Copyright © 2025 Texas Instruments Incorporated

Product Folder Links: TMCS1133-Q1
English Data Sheet: SBOSAG1


https://www.ti.com/product/jp/tmcs1133-q1?qgpn=tmcs1133-q1
https://www.ti.com/jp/lit/pdf/JAJSU58
https://www.ti.com/jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSU58B&partnum=TMCS1133-Q1
https://www.ti.com/product/jp/tmcs1133-q1?qgpn=tmcs1133-q1
https://www.ti.com/lit/pdf/SBOSAG1

13 TEXAS
INSTRUMENTS TMCS1133-Q1
www.ti.comlja-jp JAJSU58B — JULY 2024 — REVISED JUNE 2025

7.2 BEEE/NSA—%

H %72 TMCS1133-Q1 iR T v T IGE /ST A—S% [ T-2 \RUET, BRI thg 1. ATIBEIEI 2 B o
10% IZFEL THb, tHBEIE Vout PIRIEMED 10% (2T HETORRE T, AR t 12, HHBET IV 0L
{bZ5 X DIz 372 AJJERAT v 72N T, AJJERDERAED 90% (2L TH6, H I EE DS EAEE O
90% (ZETHETORRTT, Ab—L—h SR IL, +o @i AJTEIRAT v S8BT, M EEDREED
10% 725 90% (ZETHMDOELREL TERSNET,

A

IIN VOUT

90 %

10 %

» time

K 7-2. BERT Y THE

7.2.1 CMTI, [F#5EFB T 1E

CMTI L, T/AASD ATIDSLE B30 [ SIS THAVICEEAT 7 DFIEL T, tHME BT RERANELZ | S X
TRWVEETI T, X 7-3 12, 150kV/us DRIFHATI AT v 7 2R 25912, HIMEF1Z 200mV 22 H4EL 1us Vb
Flf<Ht ORKFAMEBEBL — M BRESIVTWET, RFHEB ORI DRI ANZI T EITT T 0% 7 Wi
DdIUT, HESNTZ CMTI b sy y L— R R —hT&EET,

1.6 3.0

1.4 N 2.5
< 12 20
3 | A~ <
o 1.0 V AV G = 1.5 o
) 8
= o8 10 =
g =
= 0.6 0.5 §_
§ S
S
2 0.4 0.0
§ 0.2 -0.5

0.0 — Vem |-1.0

— Vour
-0.2 -1.5
50 (ns/div)
7-3. REDBELE
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7.3 REBEGER

TMCS1133-Q1 Diffafgk A JJE IR O EENEGER (SOA) 1%, ATJEROIHEE LD H ERATHIRSNET,
FEHNCE>TIE, SOA TR RKIESHIREOBIE, V—F 7L —LND Y 2— )LIRE IEFICRERBIRICBITAV—R
Tl—h ba—Rp 8 EEORMEICE> THIRENDZERH F T, ZHOHD AN =R AL, ASTETROIRNE &R
M. BLOVEHOBRMIC L > TRELERDFET,

IO SOA 1, BUREI LY AT A LUL DTV MEM (PCB) DR FHI KR EKIELE T, T /34 A0 & PO BR BT~
OBYR L, KL, FPHIEE, PCB O G LR HREBEBOREROEBEEZ TET, T XTOEKIT,
TMCS1133xEVM . £7-1Z[F1% D PCB iR it T, fi @SN B IR E S T T 7 a— 07 W REE TRV AT Bz
> 7V TMCS1133-Q1 T A AHTT, THAAADMH T a7 7 A /L%, VAT AEERIZFHESIL T D EERBE 12
W, EFEREIREDIZONWT SOA il VENHYE,

7.3.1 E#E DC EX(LEZBAC B

FISAAD I —3 8 PCB D & BV R U I BT T, L= > T 1Hz 28 2 2 8 EA#oik: DC £7-
ITIESXIR AC B IEIL. RMS EfEE L ~LIC RSV CEM C&E £, EEBmEE 1L, SiENFRIS 2 EE
7 PRIR S S P I R EIKFELE T, X 7-4 13 TMCS1133xEVM (ZBAHT 7= 3558 O e IHE e B AR BE F1 A4 R L%
T, AR R RE<7ebl A DA A~OBMBENBA L, V—R 7L — A TOVEEE I 3EINT 5720, Eiithe
TIPMEFLET, TFVr—ar 0GRt 2dETHE, JOEETRERICH SOA ZHLETEET, KE<E W
DERTV—rBEATS, A—F 2R T T A A= o7& BINT 5, OWT D HIET, L
PEREZ M) ETEET,

110

100 |
90 T~
80 —
70 ™~
60 ™~
50 AN

40 Se

Maximum Continuous Current (Agys)

30 A

20

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

7-4. RAXEHE RMS B & RERE & DBk
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7.3.2 RiERGG/ VLR B SOA

KEREBEBIRND SNV AL L TR BAZRAT DT 7V r—a Tk, FFREBHRIEREN) —R 7L — AN O E R INZEC
FoTHIRSET, TMCS1133-Q1 1T, KFE DS TIERE AR O BRI ZHNFET N, 7 ULA AU
WENDY A, BILL -~V L AE O SOA & RMS i dE it il (RO i )5 &4 7= 3~ M BN HV F T, 7SIV AD Fife
B, Fa—T 4 A2 FAPFIREIZTRC KE VA A_URD SOA ICEEA KIFLET, K 7-5. X 7-6.
7-7. BELOMK 7-8 1T TMCS1133XEVM DT AMERIZEESIKEARN A LAV ERLTWVET, ZOL~L T, 237
A—H PR i SE M X E I O B PHEE 2B W TAN AR LB L Z T EH A TLE, @WT 2—T7 1 A7V E
TRV VA T, ZOHFREIEA 13 TEFRSND RMS EIZ OV, EkiEE i SOA IZiTfhEET,

IiN, RMs = 1IN, p X /D (13)
ZZ T,
. IIN\ RMS X RMS AJ&EiL ~Lv 9,

o N p IFLA B A BT,
s DIFNWADT 2—T 4 AL TT,

500 450
— 1%
450 — 5% 400
400 o 350
E:' 350 §' 300
c c
9 300 ®
5 5 250
% 250 %
@ = 200
§ 200 §
o 3 150
z 150 =z
100 100
50 50
0 0
m 10m 100m 1 10 im 10m 100m 1 10
Current Pulse Duration (s) Current Pulse Duration (s)
Ta=25C Ta=85C
B 7-5. RKRE K’ 7-6. RARE
INIVAEFRE IV AR & DB JNIVAEFRE IV ARAM & DB
450 450
— 1% — 1%
_— 400 5%
— — 10%
N 350 — 25%
< <
= = 300
o 3
5 5 250
o o
3 2 200
[} ©
8 3 150
< <
100
50
0 0
im 10m 100m 1 10 1m 10m 100m 1 10
Current Pulse Duration (s) Current Pulse Duration (s)
Ta=105°C Ta=125°C
B 7-7. RKRE 7-8. RAKR1E
JIVAERE /LRI & DBIfR JUVAERE/IV AR & DR
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7.3.3 H—oA N> fETIEEE

Fift B O W — DO KEFHRAU M, TMCS1133-Q1 THAESNET, Zau, A EREE NSV ADO RN
BT LR T, H— DB/ VA ARUNMIBITA, 7/\/(7\@%iﬂl&H#Fﬁ®@;ﬁ§<%\ 7-9 |\ RLET, Z
T U—RT7L— ADOHEHUIIARN ZD% TELLET, ZOL~IVIETADIX) —R 71— ADRW A R MR X5
AT A3, 2 :L’fEH#F'ﬁ@ SOA @ FREEZE 2 AVENRHVET, ERMO/ OLAOEE . BITRE L. fEESN-FEH
IR G RMS HilfRICT D& ET,

1k

— Tao=25°C
— Ta=125°C

<

c

o

5

O

©

(2]

o

[

100

10m 100m 1 10

Pulse Duration (s)

79. 20 IVRDY — R L—ARED

8 FHHEREA
8.1 1=

TMCS1133-Q1 |EE ks DA — L2 BB THY | eu\am\v&w@mﬁr&@ﬁu\ﬁm@@@mﬁr JE [
BERBRERE S REBROWERENEZEHRHLET, VAT AL OF I T L —2 a2 EELRWEEE . kKRBT
MAAZELL T 14%RMAER CTEET, T2 1 BIRVORE XYV T L —ar (RERVZREFHa H%@ﬁﬁ%‘:A

Te) 2119 1% RGO R KA FHREAEZFZBICEE T, WA MEW G O G OEFRE IS TED, Z<DT /A A
FTvarNAEINTCOET, ATERIL. A JIERE /Fﬁ@%ﬁg%{mﬂiﬁ‘o ZOERIIFIRIZHITS 0.7mQ
KHiaRH, TMCS1133xEVM 728 DRSO 7 ) L MER A L7284 125°C B PHIEE 2B W TR 44Agus D
BTG LE T, EIEPLOV—R 7L — 4 32250, %lJ@?-émuﬁlJm%bE (ZHECTHEEE ) AMEL . B ER
WAV DO ZENER L IR, RIS S 2 L EELEY A, ANBERICE > TARSINIMERITHR—1 B Pi2koT
S, BEEOE ST = — Il THEESNET, 20T /A AX, AC &Eiit& DC it i 7 ORI E I H T
X HIIEIL IMHz T3, EEOBEERE T SAADF a0 28N T +10A ~ +96A OFiH O M 71 =7 &
T 7 HATET T 19A ~ 183A OHLF MY =T &\t kL v ZfmEIch s LE T, TMCS1133 Q1%
3V ~ 5.5V OIKEEBILCEMEL., mELEEL A2 EHR T HI0 Rt S TRy, SRR EFRIE 2K bz
TH 7wy hEEE DO 2 iE L £,
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82HETOYIH
VS
Threshold f——m———— O VOC
Differential Temperature Generation
Hall Compensation
Element [ | 7 (')' ;;;t- """" I
Bias Window ==
Cancellation In ocC
Thr - ]

IN+

Precision

AFE VOuT

EEY]

Reinforced Isolation Barrier

Precision
Reference

Sensor & Thermal

Diagnostics ALERT

GND

X817y I/HE

8.3 B4HERREA
8.3.1 BRAS

TMCS1133-Q1 ~D AN EWEIL, IN+ UL IN- BV~ EXENO060/ 30— J—R7 L — LD ) B M
PEIWMLET, o —UER NS EIIZE ST, AJTEIRIEH T2 NIEELET, ZOBIT, WA T
TSI NN =y ISz @R E R — LB c > THIESIVE T, —/b BoY X ADOFES — LVROREFEL
T, ATTEFICIVAERESNDER DA PNRESINDTZD , ATTEIEDAA T 7 NAZ L —ZEIEICHIBBS I ET,
ZORERRIZEY, BV OEFEARLT, mELREOEREZEEE CEET, V-7 —2NE8 KT, &
SHIFFE ICE RSN TODINTHBUMEL, EDREREEF LET,

8.3.2 Input Isolation

The separation between the input conductor and the Hall sensor die due to the TMCS1133-Q1 construction
provides inherent galvanic isolation between package pins 1 and 2 on the high-voltage input side, and package
pins 3 through 10 on the low-voltage output side. Insulation capability is defined according to certification agency
definitions and using industry-standard test methods as defined in #2252~ 6.6. Assessment of device lifetime
working voltages follow the IEC 60747-17 standard for basic and reinforced insulation, requiring time-dependent
dielectric breakdown (TDDB) data-projection are based on projected failure rates of less than 1 part per million
(ppm) for reinforced insulation and less than 1000ppm for basic insulation, and a minimum insulation lifetime of
30 years. For reinforced insulation, the IEC 60747-17 standard also requires additional safety margins of 20% for
working voltage, and 50% for insulation lifetime, translating into a minimum required lifetime of 30 years at
800VRys for the TMCS1133-Q1 .

[X| 8-2 shows the intrinsic capability of the isolation barrier to withstand high-voltage stress over the lifetime of
the device. Based on the TDDB data, the intrinsic capability of these devices is 670Vrys with a lifetime > 20
years. Other factors such as operating environment and pollution degree can further limit the working voltage of
the component in an end system.
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1.E+10

] \\ 50%
1E+09 1-30vears N\ N\ ¥

= 20years \ \f
1.E+08 =

] \\ TDDB(< 1ppm Fail Rate)
1E+07 - ’

3 /

1 \\ . TDDB(< 1kppm Fail Rate)
1.E+06 - . /

3 \/\\ )/

] g
S 5 \
1E404 \

|IEC 60747-17 Reinforced \

Insulation Safety Margin

Time To Fail (Sec)

1.E+03 ,
] —  —20%
LE402 | rrrr b e ————————r ——————r ——— ———————r
0 1000 2000 3000 4000 5000 6000
Stress Voltage (Viys)
B 8-2. Insulation Lifetime
8.3.3 RIEHFIRE

TMCS1133-Q1 1L, iEES R BRBEIC B W CTEIGE DO BN E AT G S TOET, U LD T~ DT
WD KEF AT TEARE ., E—2BR, A XI5 EOMOEFBERES ORI ARSI L CEH & E7,
TMCS1133-Q1 1Zi%, MR ORI LD T A bR E T A LOITHRISHIIC AL IE S4L, ARSIV 2B AR — L
FAAENTOET, B ARRE (AFR) 3R — LB D~y F L 7 ey =D —R 7L — LA DRI E - T
HIFREITNDT= | R LD A=A IR TE £ T,

8.3.4 BEIEEESFL—>

TMCS1133-Q1 (&, B OB AL EA I LD @R E  IRRY 7 hOE BT =—2 2L, 773 AD 4215 FE i
Wbl TEEE CLELEERNEZITWET, ZOT AR, TRAADI)aryFav R, 77 R_ylr—
VI DOEMEZELT, TRNTONZ—a IR L C LG TRERT ANV T L —a M ThonEd, BeiE
HFF o=, MHiEF AT DOV —R 7L — L E NS BRI IS5, FEEREOEEEZHILET,

8.3.4.1 BERTEH

TMCS1133-Q1 (213 B OIRFEME H AT A s TR, £IRERIEICHTZ> TRTA=F DRI 7 RN KIE It ES
NTWET, ZOMERMI, BERE. B O3B o —DAN AOEEEEBL TWET, PaRU 7 oE5F
=T =X T I F v LR )L O JERIE TR B8 LTS 2 BT D LRI, ISR 2RI b5
TA 7By MEAELR/IMETEET, LERBESERRICHIZ> T, VAT AL ~ULOMEER KIEIZ [0 ES® 5260
TEET,

8.3.42 5t BRIERTM

— R BRI IRERV IR RENWZ SN A T3 ZAD R OREL I LY, EEIC 2%~
3%DRY 7 ELIZHAESILET, TMCS1133-Q1 THRERVZ MAKIR T 57212 HESI T DO L[RICIH E O it
FEb M HESET, 2K BHCEMEIRE N BN E XD, AR AR BB S IC L AREEIZ LA F MR 7 M K
IE AR CE £, BRAIHFIATTTEOIC, TMCS1133-Q1 [HHE%E 3 mv o> AEC-Q100 FBEIZHWT, 130°C, +H
KHEE (RH) 85% T EEMEH AN 23k (HAST) D%, R Z)—R T 5FEMEER) 7 M EBLL TWET, AEC-
Q100 FREDHEICHEL 72 1000 BRI M 5 125°COEIRENIER MAR R T AND% . B A THRESHS#
FNOIRERE BI O 7 By hORIZ M EREINTWET, ZRHDOT AN, T 3 A AD FH A R TOFEHER) 72 B E
AL TR, EHERN R ETT B IR TRAEDIIC LD T A AERED BB A KIFI S EESN DI LA R LT
WET, AEC-Q100 IZHE STV S 1000 FEfE 125°C BIRENMEH MAN AT AMEDEE B LA 72y RUZ R
Z, [ 8-3 BLOY K 8-4 [TRLET, T AAROEHEMRRIL, T \ARADFMERIZDIZ>TELLET, ZOT AR
X, TS ADFMERITOT-DHEHER 2B EA R TRV A HER) 2R B TR TTF S ADMEREZ KIS
W\ BB REME NS Z AR TV ET,
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S
5
a
&
| | | | | I I I I | | |

Input-referred Offset Drift (mA)

8-4. AEC-Q100 S:BBIEFH A PR TX FED

8-3. AEC-Q100 ERENMEFWA LR TR MED ANBEATEY b KUT R

RERERUT b

83.5 AU Z 7 L XEF

TMCS1133-Q1 1%, BrEji i /) EIE Voutoa ZRE T HEHEEDONTEEEBELHA TWET, BEOERE
VI DEAT I I NE IS RDHEDFITRENT WD 3 DO R LPaBiRH N BIEA T ar hDiRIRT 5
ZeT b cEET, 14 X 15 K16 L1712, TNHOBIERI 7 MERBEXeBERI 7 7L AOF T vavkow
LEd, ZNHORIT, 3.0V ~ 5.5V OFHOIEX ifoc MR R A LT, B BT ) E T2 i — 5 T O #E it 2
ETHHDLED T,

TMCS11xxAXx-Q1 = Voutoa = Vrer = 2.5V (14)
TMCS1133Bxx-Q1 = Vouroa = Vrer = 1.65V (15)
TMCS1133Dxx-Q1 = Voutoa = Vrer = 1.5V (16)
TMCS1133Cxx-Q1 = Voutoa = Vrer = 0.33V (17)

8.3.6 E AL DB T ATGEREE]

PodE A MEEE Vrer & 7 A ADIEE S, BIOERELE Vg IZXo T, I RDABERIZTEHSNATND
TMCS1133-Q1 #E A ) EH R E AR EV E T, A8 IR T I RV =T 1 EE Vout max (L HEIREE
K0 100mV ELSHIBR S ET, A9 ITRT I, B/ MBI EIE Voutmin 1377 FED 100mV @&l
RENET,

VOUT, max — VS —100mV (18)

VOUT, min — 100mV (19)

BIROBRKA AT I 7L DE, HBIEEEE S TRE T2 T, /b BXORKOBRIE A Eif#E ETOMR
WH I ELEAA T 2B, YR T A REERRTHZE TR TEET (KX 20 BIO K 21 24HR).

VouT, max — VOUT, 0A
Iy, max ¢ = QUL max” Vour,on) (20)
(Vour, 0A =~ VOUT, min)
IIN, max — — S (21)
ZZT.
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© linvaxs EFRIEHIE FTREZR R DIED A& T,
o Iinvax- FEBRZHIE ATREZR S KOBAD AT E I T,
o SiE. T ARAADNNYZ—2ar DRESE T,

° VOUT OA il@@]iﬁtm /}ILHjj]EE ’C“wg‘ﬂo

HRIE ) BB BRI E S 5 H o1 L LTk, TMCS11xxA2A-Q1, TMCS11xxB2A-Q1., L TMCS11xxC2A-Q1 @
BT RAZEBEL LS, ZRHDREE L, # f‘>*/xwﬁb$&“®&i5@ﬁ‘f\“f 50mV/A T7, TMCS11xxA2A-Q1
1%, 5V EIRCEH T 5L, Ffile +48A DR M IE BT HIEHPH LK 2.5V OBrEFRH /1) 7 7L AEE VRer
ZEFOZLENN, M 8-5 ITRENTWET, TMCS11xxB2A-Q1 1%, 3.3V EJR T 58, Ffli7e +31A O R7 [A#RTE
T EFPH L 1.65V OB V7 7L 2AEBIEE2 B E7, TMCS11xxB2A-Q1 % 5V EIR AT 5&,
BB E#PH A -31A ~ 65A (TR CTEAHIEMNK 8-5 [TRSHTWET, 0.33V DB ERY 7 7L AE/ES
i 272 TMCS11xxC2A-Q1 1%, B MERONEZ BAIEL TV ET, TMCS11xxC2A-Q1 D B 7 [ e & il & &t
PHIE, 3.3V EBIF A 9 5L -5A ~ 57A T3, 5V EIR TIL -5A 775 91.4A ([ZHLESNET,
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K 8-5. TMCS11xxx2A-Q1 D hBEE AT E DBIFE

8.3.7 BE L

TMCS1133-Q1 X, @WFEE T I rs 55 I2MA T, @ T U2ViaERMR IS E A TOET, mEFMRH (OCD)
B ITA =T R A Dar N —2 NG LES, COM DM T8 BEZN LD, VAT AV vy b
T EBRMBLIZOL T, B B X —DAN—/L | ZOMO B L2 AT NIREEIZHE R 95 Rl 72 Bt D154 B
IETEET, ZORBT VHVIREIL, BT T SARER T[0T SAAD J7 TR TE, 7NVAr— 7 T a7 JIE
FPHO 7500 2 (5L EOMED(E ZIT SN TT Y —RTCEET,

HRSE T a s i) VOUT ofbicZ o 24 v HiJ) OC #4528 T, Q&fx’@b?ﬁﬁé{ﬁ%ﬁl%@ﬂ%m%
NP TE JD@EWE ATy 7L D E NI EE TR AT R L ST R E 2 EBL T E T, ZoEET
Vs VA OC %ﬁi)ﬂﬁ‘é LTI RT YT E S B TIRE, VTNV TF ==L CEndE A N b
BT 25 A8 E L EESNDIOBIRNT T a7 (5 S g TR 5 5 /A AT 528 TEET,

8.3.7.1 A—Y—SIBRATEELBERA L v 3l KORTE
H IO EFEAL v 2/UR g 13, 322 120> T, AMEETE Voe & VOC B ACHIIITAZ L CTRESNET,

SxI
Voc = T55 (22)

ZIT.
o SIETFAALRARKE (VIA) T,
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o loc T A D BAERETRAL v a/LRTT,
e Voc 1Z, BERAL v a/VRERETHHINSNAEL (V) TT,

HRITDMETAL v a R g DR EFEOHEEIa 8.3.71.2 1TRLET, EO TMCS1133-Q1 [FHE U
—arE@EIRT 50 EHo0ER BRI NEEA T T ar A IRT 500 b, Jﬂ B ALy a/LREE Voo
itEIalxicX 22 NEAINET, REIRERAL YT a/R log % E T 572012, DIA 23 —% (DAC) %
ER 520> B2 0 o R IR PRI 2 &£ 7 (B ar 8.3.7.1.1 25 M),

8.3.7.1.1 BRBEEEHL/IEBBHAL >3/ FORE

- 8 6 \ZRT I, EIRDEREN 32 B2 SMHHEIT T A X 2 EA LT, AL 7SN E i E I Voe & VOC
RN %L, 22 127> THBDORBIRAL v 2L |oc ik E TEET,

AN /R\1/\ ,—0—/\;{\2/h
GND
VS VS
= " Threshold
Di . emperature Generation voc
ifferential Compensation RPU
Hall | |
Element [ | ™ 6 ; >>>>>>>>>>> Thre ocC
Bias sel. Window' oc
Cancellation In

IN+

Precision
AFE

Output
Amplifier

=

VOUT

Reinforced Isolation Barrier

Precision
Reference

Sensor & Thermal

Diagnostics ALERT

GND
K 8-6. BREEZFEAL T, BERALV v a)l Fe1—Y—HRERTEE

¥ 8-6 (2759 LDt _’\E?R?L%ﬁiﬁﬁﬁ‘éfa/\ %, VOC D AN A —H U AR ETRAL v a/V R ORI RIE T
BT 272012, R2 &2 10kQ JVES T2 5 ERHVE T,

8.3.7.1.2 BERA L v 3/ FREDH

T2 21T, £32A ORI E R A HE > P56 TMCS1133A3A-Q1 £7-13 TMCS1133B3A-Q1 5734 A3 L OV J [
TMCS1133C3A-Q1 7 /A AT, LE/RBER LEMES loc = £50A (ZFET5I21E, HEHL R1 & R2 O A X474
LT, 222 12565 T Voo EVICEIE VOC = 1.5V ZEINL £,

Thé

+ TMCS1133A3A-Q1, TMCS1133B3A-Q1 3L TMCS1133B3A-Q1 7 A ADEE | S = 0.075V/A.
- HEOWEFAL v a/LR| lgc =£50A

o HUmEn s E AL v a/VNEH Voe = 1.5V,

8.3.7.2 BERMAEE

4 8-7 |2, M DMEFA XM T DT 7747 Low DEERT %L H 11 OC FGK%/TLi@A M50 T 734
Xfﬂjja}(nm) |tloc| Z#Z 5L, EiH OC B2 Low (2720 Ed, OC Eo 2% o High RAEEIZY B REILARTIZ,
ATJETITEAT VS AE lyys VDB REVME T tloc WITREDLERHD LT,
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In ,

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

8-7. AERIENILE

8.3.8 &,

TMCS1133-Q1 [ZITNERD B C 2 Wit REN ML ZAIA £ TR, BMESIE CHEI B RIEME AN E T o7 L &1
HERFELET, BEHSND 2 DOERREML, B OMRELEETT,

8381 Y—<ITS>5—b

ZLBERIE Y 2 THRIILIZIDC, BL~ A O ANEREME AT 5L, TMCS1133-Q1 P CillAa s 24
T AR B ET, ADBHSKEL, BRI = 2%, 72 MERO R £oC. TMCST133-Qf
PSHEBFAL | R SAVD B R & TR 208 27 5 20 LS IR 7 B 2398 A5 FTREME DS o0 S5, PRI A8 K7
BHEA TR S<E, ﬁf“f%‘iﬁ%%ibiﬁ“o
8382t ¥75—k

IREEICINZ T, TMCS1133-Q1 OWNER CTEL Y DRE LA 7By "MV ICEE RSN TOVET, T AU IRFAE LT 5
B AR ORRE £ T By A, LR O E OHIRE L L L CEFAN CTHLIG A, BT I—
M%’%ébiﬁ“

7747 Low 7 o—RMMEES 1T, TMCS1133-Q1 728 4 SOZWRIREED & UTEE Y T 50 % i3t 57012 T
EF9, [} 8-8 1TRTEHIT., 8kHz PWM HHIHMEE D T o—T ¢ A2, IBESREL T OFEIREEIC B 2
HDELL EHLBIEELRV HAVNIE S BNTEELARNZEZ R L TWET,

ALERT
FQSH 81: g%rr?;?)lr . Sensor Thermal
T T T T >
100% 20% 50% 80%
Duty Cycle
8-8. & Y 2HTIKT
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8.4 TFINA ADWEEE— R

8.4.1 /YT —'0 > DEF

TR ZNIARB BN N R = THig SV CNDT2D | AR AE RS DOFRITFLEH SN HIBEZE DY THB IR R
0, T AADNRT —=Z 7NN TEEITEAE LEHDFH A, k)T OREN R LR RY | B ERE Sk
RIERANCREEE S Fo—2 2T o7V 7 CEET, ZNHITELLL . b)Y — DTy v ?/H ICEEE RS

TEDDDLTE, MR AT NT 7T 4 T IR @ BEAG B EIITT AT AR SN CO DL, IREEERE T —F 7
TEETYS

97 V=g bRE

E
LFOT7 7V —a fERIL, TF V2 A AV AAY ORI ARICE ENAL O TITARL, TF PR A
A VAT F O IEREMED BB IRFEN - LER A, il % @ B9k 28 0 B@AMEIC YW T, B

FREOBEETHWI L QW72 &2 Ed, - BERITH T ORH BEEZHMIEL T ANTHZET, &
AT LOREREZEHER T AN ERHVET,

9.1 7 VT —2a fER

TMCS1133-Q1 O E/pfRE o ML, MR ERIE N L E 2 HHPDT 7V /r—a TRERFENHET,

o HNN=o TR K S TREVWIERENMEER T L. A EEE T DB NSOV ET,

o Rl R—=XORIFEIZIY, HEIL (HV) MOEBEIRDBAREIT/RY, AT A LV ORFEEFLTEET,

o ANBERASAPERA L E =X U AOEREFTNDT-D  HEE 0N/ MeSET,

s ENTRELRVEERYV ML, VAT AERREBRIEICE T, v L TFHRA U Fx VT —a B R BIITEE
\gﬂ

- EEENE FPHDN AN | E— DT A AR ANV L~V CHERE X E T,

ZNHORFIZED | Mt B TRk E OB EZATOBER DD, T _XTOT TV r—a T VAT L LLD
PEREIN] L EAHEME D e/ MbZ 2B T E g, BRI B LRI OV T, kOB Z7 2 a THLGRBALET,

9.1.1 B ZEF B

EBEOT NARRRELBIEDL VO A FHAELHR TEET, BETREEERARIIX, ANBREA 72y NER
(los). [AIAAME BBrZE I (CMRR), EIRERZE I (PSRR), AR, JEEARIE, @toﬁw@ W7 4—/VR (Bexr) IC
LR T DR AN DV E T, ZIVODOFAAER AP, KRERFRELZSIESEITHOL | B ERR IO T Ve B
&ié?ﬁﬁb%@%%ét&) R—B TV OETHLET, 47y (X 23). CMRR (X 24), PSRR | BXUO4ML
ORI EDREE (X 26) X T RTADNWRZRDO T, R—kr T —VOEELFHE T 5720 EEDOANENR Iy T
BRI L E3, IR S LIRER IR AR R T DB KA DR TH R ESN QA3 —tr 7 —UHl[R
R TEET,

elos = II?—NS X 100% = S\;OI x 100% (23)
eCMRR = W x 100% (24)
EPSRR,A = W X 100%; epsrR,B = €PSRR,C = W x 100% (25)
CBext = w x 100% (26)

ZZ7T,

© Vo & B4 72y MEERETT,
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« Vem lEFANEHHEEETT,

* EpsrRRA I, TMCS1133Axx-Q1 T A ADEPREBRAZTT,
* ©€psRrR,B I%, TMCS1133Bxx-Q1 T A ADEPREERAZTT,
* epsrr.c [F. TMCS1133Cxx-Q1 T NAADEJRRERETT,
e Vg lX&ERELETY,

« CMFR [Z[RIFEREABRZE T,

{mJ“ BIRICDIDREDO T L LA T56 . A7 By NRELRERED T 55 0)7%75#(%@7“’[21/?‘?' IR
le—( ¥ oY ﬂ'7ﬂf/ RAERRETHITIE, N 27T 2L T EEOFPIRE To ICBITA A AI#E AT &
;EEE‘{)IL los BEHELET,

VoE, 25°¢c + (VOE, drift X |AT])
€los, AT = SXIN X 100% (27)

ZZ T,

* Vogsec 13 25°C TOH IR A7 £y MNRZAETT,

* Vot V4. AR A 72y U7 R (REHAL: u V/°C) T
o AT X, 25°C ODIREELTT,

o S T AAADN)Z—a DEETT,

25°C TORKERREIL egosec ELTHER B O THRESH, IBEICLDBEDOLEL, EEDOEARIZ L
Sarift therm (PPM/°C) EL THEESHCWET IR R 2RI DI DR RREZ RO D121, 228 2 AL T, FrE o
TV — 3 a OEEREE BHIR B EiFH -40°C ~ 125°CIC DWW TR E O JE IR E To CORERELFRLES,

es,AT = es,25°C + (Sdrift, therm X |AT| X 100%) (28)

T AR TTRENDERIFAEL IEREZFHR 351203, J:HEOD%EJZ’\ ié%ﬁ% EESRIMFICROL THE T 5 0 2
DDV ET, HaTHNAABIL TORUWMERI ORRZET AR 2B 51213, BFFRRZEOFHE T RAE R (RSS) i
FHRAMEHLET, TMCS1133-Q1 D56 AR A7y NE Ea(/m (|os)\ CMRR, PSRR DO A3 i HAIIZAHBIL T
b\iﬁ‘o ZNHORHFRAEERT, F 29 TEHRIZOWT, & 30 THRESNZIREFRHSRIZ OV TRINTWDED
(2 ZOMEERBT 58912 RSS GHATHAG DI ET, BEIRRAEHOARE > TEEMER R A 3 RAE L FHA
THEE, MCFEELBEMNTEET,

eRss = \/ (eros+epsrr+ecMRrR)” + (eext)” + (e5)” + (enr) (29)

2 2 2 2
eRSS,AT = \/ (eros,aT+epsrRrRTecMRR)” + (eext)” + (esat)” + (ent) (30)

BEHEEOHEITIEBEDO AN ERICKREURET DD BB AT I LoD RIRTHICAHAELZHELE
T, TIHO BRI, mWERL LTI SIE B AR MR Z ISR A A & RV ERRL ~ LT, 0RO ATIE
A7y MAEZEEMNG R KIZITOxFE T, ERBIE S AT LD ERMERERRBIZIT. 7 VA — LV ERBEO SR
EN— T UL BENREDOEERLVE FRIDIIRANEROZATIvI L UBREENET, X 9-1
1%, RSS K& FEZES TMCS1133A2A-Q1 ~?, 5.25V FHER., EiERBIOEEMEIRE®GIE co ASJER OB L
L ORLTWET,
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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)

B 9-1. RSS BRE L ANERE DB

9.1.1.1 ERHEDH

FHIRCTOAFREOHE T, IBELRV 7 MR T RS E T, 728 21%, TMCS1133B2A-Q1 (2B W CTEIR
BIE (V) 2 3.1V T, UV—AMr—AD[FAEE—RZLA 600V LA8EL ., %Wﬁjﬂ’/l\lﬁ@/\*ﬂ HEFHELET,
Bt 5% — U FIRERE TR ND 20Apc BEICE > TAERSNDIMERD 400 uT BEFUCLAMERZEEE X ET,

TNSRAD IR NORT IO FRESNT-RE TODOT NARZADOT VA — V) =7 B E I £31A %ﬁzf
WET, ZOHE | 25A & 12.5A O OEELAHRE T ANEIRL -~V OBREDIKTFEEZEFH T ET, fHE
NI BT, RIETRBIDOREZER T L RSS ik KA FHREZEZFHHE T 261%, £ 9-11 _/Tbift fhDFRFET E@L

Tl&, CMRR, M5BJE PRI BexT. BELOIERIEMEICL DB MO I A CXDIZE /NS EHE XA EDOHE
MOERATEET,
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x 9-1. AEEDHE : ZRODH

TT—RAER | =T —RAR
REZERRST iy E=" Zl 7|
Iy = 25A Iy = 12.5A
1 v
AIAT N €los elos = % X 100% = g XO'IN x 100% = % x 100% £0.16% £0.32%
) PSRR x (Vg — 3.3)
PSRR 7 epsrR epSRR = ——— s X 100% £0.04% £0.08%
o CMRR x VCM
CMRR iz €CMRR €CMRR = T X 100% +0.01% +0.02%
BgxT X CMFR
SRR egext eBext = —2 T X 100% £0.02% £0.03%
IR es CHUE B 0.4% £0.4%
SRS ent CHUE B £0.1% £0.1%
RSS otz eRss eRss = \/ (elos*epsRR+eCMRR)” + (eBext)” + (e5)” + (enp)” 0.46% 0.59%

9.1.1.2 £ REHHADREDE

B OIRERPH SR TOEHEELHE T I0T., RIROFIEEREIZ, RSS K KEFEAZEICHOWVW TR 30 X 29 %
HRLET, FHHAZDFEDOFNRTEML, To #& 9-2 a:%énﬂ\é -40°C~85°C DR FEFIFHIZ DUNT, % his

THREFAARRTITEZ I DI TWET,
& 9-2. HEREDFE : -40°C~85°CDHI
TT—RAER | =T —FAER
RS Ee=2 = %l 7
In = 25A In = 12.5A
1 wc+(V i X |AT
ANATENEHE | s, a7 ejos AT = —225C S?Xolfﬁd“ft IAT1) » 1009 10.30% +0.61%
PSRR i3 e _ PSRRx (Vs —3.3) 9 £0.04% £0.08%
[AVE PSRR ePSRR = T X 100A) U, o xU. (]
CMRR 6 . _ CMRR XV \ . .
it CMRR €CMRR = — TN X 100% +0.01% +0.02%
BgxT X CMFR
PS5 ©Bext €Bext = T X 100% +0.02% +0.03%
RBERRE es.aT es AT = es, 25°C + (Sdrift, therm X |AT| X 100%) +0.70% +0.70%
AR R enL B SUIFFECHUE +0.1% £0.1%
o 2 2 2 2
RSS DaRf#ts eRsS. aT eRSS,AT = \/(elos,AT"'ePSRR"'eCMRR) +(eBext) “+(es,aT) “+(enL) 0.79% 1.00%
9.2R&KMET TV ITr—3>

2L DOT TV —ar Tk, DC [ T 4572012, AC BIFRNOENELHBTIMENRHYET, W@, B Hak
BhRZ | ESEAT20IC u\<oﬁx@%ﬁ*ﬁ@%ﬂ%ﬂéhf:ﬁ%%ﬁfh (PFC) B¢ EETY, fieli® PFC BTl 2kt
AR ﬂfﬁfxuﬁfp%miéﬁét . K EE TEE R NT — A F MERSN T ET, ZLDEA .
AC/DC =2 /3—X%? PFC B% AC 7 /W)/% CEHEERSNVET, PFC BE TR T 2356 0 R ER T, Eitt
VYUREBEILE (HV) BNV RNSELDRERBILEANAZITMNA T, ERHARETIZEE T — AL T ISAETD K
EBPEICELENHZETT, TMCS1133-Q1 HEENICE A Ot ERE NN 5D T, HV &tk v 7 ) —RERE
JEHIEIEEE LD RIS Em WL L O A KB, @O EAH R EmHE (CMTI) 2k 35248 T, ZH0 % R T
¥4, ¥ 9-2 12, —fi%xA972 AC/DC 2 /"—X BT TMCS1133-Q1 B ENAHE RO A HiEE2 R~ LET,
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L L ’
Sl il
— —
[
[ :

p— VDC

¢ TMCS1133-Q1 -

IRANN
Iyl ]

@ @ @

TMCS1133-Q1

- . L .
> > -HL -HL
— — — —

9-2. AC/IDC AV /N\—4 D EifiteHt,

9.2.1 R5HEH

“MERE T T IV ar O, THISNAEREIE SRIZD > TRIER I EITUV, T /3 AN ENMERE
ORI OFFNICH LA MR LET, H—D TMCS1133-Q1 %, LELZISU T, AL CTE IO E R A E S
HILENTEET, ZOHITlX, 2V OBRLIHZED D0, AVEIFREEEL 5V TT2, &/ MEIX 4.9V ICLET,

RHE DAL 71E TMCS1133-Q1 OAARIZISC CERINTEY, 7NV Ar— /LVEFRMEMEL T £20A NHLET
R

R9-3. 7TV —2 a R EHDOH

REHNTRA—H BAEDH]
VS\ nom 5V
Vs. min 4.9V

IN, Fs +20A

9.2.2 HFHaREFINE

TMCS1133-Q1 2 3572 D FE/Rgk Gt T A2 3, LELBIEBERL ~VERIRL-BIREEICESOWT, &
WREE N =g T, ZOATANAETRT 7V r—a OfT iftkﬁ@ﬁ{}m%(ﬁ”ﬂijq%’)t&) EUirLJ/\
R

TMCS1133AxA-Q1 U7 U hOWNEN 7 7L ABET, @i /18 E Voutea = 2.5V THY, 5V BT
DA ORI RIERREZ BREL TWET, TMCS1133BXA-Q1 N T U MONERI 7 7L AELIL, BrEiiH

HJE Voutoa = 1.65V THY ., 3.3V BB THH T 555G OB G mETHEIEZ HEL TWET, ADC TD /A REHES
WZOWTELIZHETT I8 TEET A, ZAUIZDOT 7V r—a ket oo T3, TMCS1133-Q1 H 17+
VOUT ﬂj:\ T éﬂé]\jj EE;{/IL ||N (ZJZE@JL&?“K 310 Hjjjj—7-{z/}‘ ES VOUT,OA T%ﬁé“ij—o

Vout = (Iin X S) + Vour, 0a (31)

R Y 2—a OFEE T, “?‘/<4’X0)Ezfp%ﬂiﬁﬂﬁﬁ“ékk% L PHISN D BRSOV TR RIE 2

FrdoZsz HEEELET, TMCS1133-Q1 (X, &l iT'?’f)IE@X/I’/? FIAZT TURITHRTHADAAL 7 DU

AN IS THIFRS D | #OFRIE AT 6E e E@/m%ﬁl%ﬁofb\iﬁ“ e~ — VBB BICANDID | BE O E R

%L@W/J\ CER/EEAED VS min = 4.9V AL TLIESW, LA/ RT A—=H5  fie K ) VouT. max T32 T
S, B/ MRIEH ) FVOUT min | 1T 33 TEESNET,

VOUT, max — VS, min — 100mV (32)
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VOUT, min — 100mV (33)

ZOY TN TV r—a ORF ST A—Z % HESNAH &AL EHIZHR 9-4 ITRLET,
R4 BTN TIVI—o 3 DRE/NSA—%

REFITA—H BAEDBY
Vour, max 4.8V
Vour, 0a 2.5V

Vout, max - Vour, 0a 2.3V

ZNBDFREI ST A=26 Voutoa = 2.5V IZDWT £2.3V DERIEOV=T HIJEEAN T B EHIET, ZOH;
JE#iFHA TMCS1133-Q1 fcb AINTE T DREEE YT MR E 3 21203, 3 34 24 L O MR O i KE
i iIIN,maX BEtELET,

Vour, —Vour, 04
IIN, max = ( maxS ) (34)

ZZ T,

o S, B AXA N — g DRETY,

# 9-5 1. TMCS1133-Q1 D& Ay NYT—3 322N T FIE U2 RE 1ok 2584 R L CQvET,
£ 9-5.2.3VDIEDHARASL VT ICEBBRINAT—)VEFiEEHE

RYF7UE RREE liN,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

— I, BERT N A — )VERFEHZE LT, OIERW R KA ERESHZ EH T2, KLEEOF WA=
— A BBRINLET, ZOFIORE/FGA—FTIE, ek +23A OFIZRIERFE A, LB +20A D7 LA — LB
FHH IV KX, 72 TMCS1133A4A-Q1 ORPL L i) T3,

9.23 77U or— 3 2 HIER

9-3 1T, A RDZ W EBEEBR L7 7 —RE AREE Tk B OB R E 36 L O [E] 8 o [ T 28 /T RE
R EWL UL DR A TR T T2 | A XD LN ERE PWM B —4— #2315 TMCS1133-Q1 D H 115 5 %R
LEd, BAREFICHET—F—RNRENZOHTIL, Bt AT TEBIE PWM AT 7 %1T7oTODIREE
T, Bt NI PWM Oy U FHIE RO ET A, ZLOET BV CIAZITONET,
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550 1.76
— Inline Motor Phase Voltage

500 — Measured Motor Phase Current | 1.75

450 3.2A 174
400 homprmmeiyrysstas Byl Ayl 173
350 1.72
300 M 171

250 1.70
200 1.69
150 1.68
100 1.67

50 1.66

Common-Mode Phase Voltage (V)
Measured Phase Current - Vg ; (V)

0 1.65

-50 1.64
Time (10us/div)

93. 454 E—9—BARHOANELVHAES

9.3 BRICEBET H#REE

TMCS1133-Q1 OEIR (Vs) 1K EEFEFMAN OB ME T, MBI A ST ML T uel BERICE N2 G L E
9, Vg X, 7 a7 ) Vour D7 NAr— VI FHZDREL, 3V ~ 5.5V DEEDELE T TEXEJ, BIF/ A
DIAR LT ANEY T FHITIE, Vg B & GND B EDRIC 0.1pF DI ESR T Ay 7V avF o 7344
DOEFEBIOTTUR B e TELETIRWEFNCERBELE T, /A XNL, 13— AR EVEIRZ A/
BT 270, ThHy TV REEHCTIELTEET, R/ ARXDZVERE CHEMA T84, K 9-4 12189
W2, BIRE L OIIZ 7 2T — A B ML T, VAT LB Jf:%oémﬂﬂi/%xﬁfnﬂﬂférifr

i vs HO I LYY Supply

VS
VvOC

IN +

= vout

NC
ALERT
— GND

o I for fo |~ o e

B 9-4. BR/AXDT 4 NE YT

TMCS1133-Q1 D& Vg 1%, ANETNDEMENIIERICS — TP 7 C&ET, 72720, Vg DHESTENEET
HEL ST Tl R ENCRAETIS, ST —F U BIENFAELE S, 20T —F R Iz, Hjjmm'/t
— X AD) Y NREENST VT 4T %@Hﬁ WZBAT T DI o0, JTEE Vout 13 GND & Vg O CER TXF
T, ZOBEMEZERET AV ERHHIGE X, ABRE TS, BFRA VR LV R VR 2 E L7 EREE Vs
MRS ET,

924 L47U b
9.41 LA 7D PDHL FZ1>

TMCS1133-Q1 1%, 4 AL AT L — i H 95 TMCS1133xEVM T i LB EE /) CHUE SN TWVET,
ZOBRAESNTIEARMINS, TSAAD T IRAE G TR LBEREL | 12 PCB OLAT U hERGEHI &> THIRS I ET,
T NAZD EIRALILRE J) LN E M A i RAL T D720, BlBE ) A fc it T&5H L5 PCB DL AT UM TIEEL TS
728V, TMCST133xEVM Dt 3 L O IE LIS CEMEREZ 7] LS HD/EZE IS A HBREE ~DBMRIEN K&
0. ERCETTRE S 23 A D REMEA DY £9, PCB OB WERE A ] LS E DT HELRRA U MR LET,
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o ANBEFRASALHGTIERE 7L — 2 BIOME 5O F 12, REREOTL— 2 HLET,
o FO PCB H a2 AL £,

o MEBUEIRANDRIC, 77— LERAL TEERASEET,

« PCB oFmERIZELEZTHLET,

9.4.2 L1470 A

9-5 [T RTLATIROENZL. [ [TMCS1133XEVM 2 —F—2 1 N InbD T T AL ZDOPEREIL, ZDOL AT
TROEE M LR A S — A oML TERY  RERGT L — o BB 2 LT A L RIS, o kI AT A
AD AN ~D R ER 7 0 —2FEB L ET,

9-5. RIhBKR—K L1479k

10 TNARARBLVRF 2 AV FOYR=-F
10.1 /N4 ADp%A#RA

TI FAALADTE B RIE, T/ R 774 OERFHE ENET, ZOBREHT, /S —V2 A7 (H1:DVG), iR
JEHIPH, oL OT/ SAADRELEIHZ MHz BALT/RLET

SOIC NR/lr— AT D TMCS1133-Q1 T3 A ADFESL A RERTFIZ OV T, ZORF 2 AV MIBH D v r—
FTar OftHE e www.ti.com Z R 5, Tl OIRFEREE 2B WA EiZEn,

AT DT A A4 A~ — % 7 OFEHIRLIC WL, S Vay moo X EBIRLTLIEEN,
10.2 TN R HR—p

10.2.1 FEYR— F

BHIEY — L DY R —MZONWTIE, UL FES L TLIEEN,

o FRHYRALAVNLALY . TMCS1133xEVM

10.3 RFa AV bFDYR—F

10.3.1 BGEEH

B ZEEHZOWTIE, L FEZ L TLIES0,

o FRYRALAINAY . [TMCST133XEVM 2 — 4 —2 1 K]

o TRV RAUAINAY  [HEGHGEEIT 7V r—ay /—h
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104 RFa AV FOEFBMZZITMDAE

RF a2 A RO DWW TORAZ S THY%) 1Z, www.tij.co.jp DT SARELE T 4 N F ZBINTLTZEW, [BE] &7
Uy 7L TR D8 BRI T R TORGERICBE T DX AT = AN S TIDZENTEE T, EROFEMIC
DWTHE, WETENTZRF 2 A MIE EN T \%)E&JE@%:‘%O‘:%VO

105 Y R—F- VY=

FEYI A AL AV ILAY E2E™ R —h T+ —F AT, TP =T R ELE DRI LRI T A Mk AR
—IBHGED O EES A EN TEDREAT T, MAEDRIZEZHRR LD, ME OEME LIV 22L T, Rt THE
T XA R TG HIENTEET,

Vo 7ENTWDar T o0E, HEEBEICIDHROFEF | #BHINDILDTT, ZNBIETF T R ARV ALY D
AR T ALO TR BT LE TR R AL AV ALY O RiEAE KL= DO TIEHVER A, TF PR AL A
VALY O SHE BRI TLIEEN,

10.6 P&

TV A ARV VALY E2E™ is a trademark of Texas Instruments.
T RCOPEEL, ENENOIAEIFBELET,

10.7 BHERNEICRET 5 EEEE

ZOD IC %, ESD (Z&o THHR T2 W HEMEDR DV E T, TH VR AL AV VA VIE IC HEORIBITH ISR a2 o 28

A EHERLET, ELVIROB O BEOR B FIBICEDR A, 7 A AETHRT BB TN ET,
A\ ESD (L BMHRIL, DFARNEREIE F DT A A ADERARMIEE T HIG DI ET, KHR IC DHA, (TA—F DT
BT DT TRARSINTODEERDBAMD PR D 5720 | IR AL TR THET,
10.8 AR
THXH R AR IVA Y FFE ZOHEEEIZIE, HEEPIKEEO —EB L OVE R FLHIN TWVET,
1 RETRRE
BERFEERBORFIISGETERL COET, TOUGETEEITHEFERICHEC T ET,
Changes from Revision A (February 2025) to Revision B (June 2025) Page
« TMCS110AXB DiESCATREAT — X 2% THRHEMRI DO TEIET —H JITZETE e 1
o FFaAMRIRICOIESTE, K, HAESROBTE TTIEZE T H o oo 1
* Added Power Ratings to the SPECIFICALIONS ............coouiiiiiiii e 6
* Added Safety-Related Certification to the SpecifiCations ... 6
* Added Safety Limiting Values to the SpecifiCations .............cccooiiiiiiiii i 6
o HRITFEE 7 a D VIORM % 1344V 235 1697V B I B T ettt ettt 7
o [T R a OFBAEHEEIEBEZ 600V 725 950V RMS IZH BT ..o 7
o [ TH) R ay OBICHERZENMEBTEZ 849V 735 1343V DC ITH BT ..ov i 7
o HRAFEE 7 ar O FEARMFENEEBILZ 950V 735 1200V RMS [ B BT 7
o MRV ay OIAMIFENEEEZ 950V 225 1697V DC AT i 7
+ Added the Input-Referred Noise Density vs Frequency graph to the Typical Characteristics ..............c.......... 12
* Added the Insulation Characteristics Curves to the Typical Characteristics ............cccccuiiiiiiiiiiiiieiiieeenn 12
o WAL DT= [HEREF T N T ATIMERR 1B 722 ZTBIM i 23
Changes from Revision * (February 2025) to Revision A (February 2025) Page
o RF2AUMRERIZOIESTER, M, FHEASBROBETE T IEZ T o it 1
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o (R TR TR LS A MR ORE ), [BIRIE ML 7T L A FORE |, [

HEB L ZAE I LT B AR L > a/L R DGE ) [ B AL > > a /b R EDH] BI OB B Bt =
N b T dar e AV O (% 1= | FEU TR RRURS U RRRRTR 26

12 AhZhb, Ryo—2, BLUEXER

LI D_R—=NZiE, A=k _or—2  BIOE ST AERNTEHINTOET, ZOFHRIT FBEDT A
ANEHATEDIRFTOT =TT, ZOT —ZL, TERL ZORFa A M UGETETICEESINIGAERHVET, K
T =R = DT TV EE SN OB E L. WA ROFAZ 2 BELEE0,
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VROREHCETARIET RNA R, Web Y —/b MR, ZDOMO) Y —R% | KEHAFET LA HEEOH A TBR O EE 2L TRy, padtt
BLOFE B IR 51 A MO BURERGE, 55 = F QMM FEEHED IR B RTEE & TV DR ARG | BRI E T BRI OO TR L &
D
INBDYY—RAL, THER P A ARV LAY B B DR ORBRATEA LB R A ~ORMEBERLIZLO T, (1) BEEOT SV r—a
ATHEUTZ THRY A ARV A YR OBRIE | (2) BEAEDOT TV —ar Ot Mk, 3Bk, (3) BEOT 7V r—a ik Y 5%
HEo, ZOMOHHDHLZZ M, X271, Bl FEMtO B ~OREFE/RE GB35 F TE . BEEOAZRBHEMTAIHDELET,
FEROKRY Y — AT, TERETFINDAREERHYVET, ZNHDYY — T, UV —ATHISNTND FHH R AL RV LAV 5 24 T
BT TVr—ar OO HIITOI, THXFA ARV VAV FZOME A2 BERICTHLET, 2DV —AZEL T, o A T4
LR T DA LTSN TNET, THR YR ARV AR ZE DA EMHEDT A AT 5E-INTOLEIRTIIHVET A, BEHE
IE B0y —2 % B S THEALUZRERBET2H0PLM LT, HF, A, Bk, BEIZONWT, THF TR ALV AYNVAY BIOZEOREL
NEFZRIHETHLDOEL, THFH AR A AN AV F—HOEEEESTLET,
TR R AR NVAYOBENL, TRV R ARV ALY DIRGESA: ET21F ti.com 0037035 TF VA AL A )L AV B OB e L
DOWFNHEEL TS 28 A TR LD T CRESNTOWET, THFRF A ARV LAY RINLDYY —2&42 452 01%, BHSNS
T XY R A LAY N AY OBFEET IO PRFED FEFEDIEROE FEER T DHLOTIIHV TR A,
BRSO DIBIMGEHEEIIABLHEEZIRELZHA TH, TRV A AV AYNAVIENLICR S EB 2, EALET,
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PACKAGE OPTION ADDENDUM

9-Jan-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 ©)
@ ©)

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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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
TMCS1133C9AQDVGRQ1 SOIC DVG 10 2000 330.0 16.4 10.75| 10.7 | 2.7 12.0 | 16.0 Q1
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PACKAGE MATERIALS INFORMATION
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www.ti.com 13-Jun-2025
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
AREA
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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