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HY BUERIM MBS (W% N 680pF ) 5HIRLIER , HMANMEIEIEEHRAGESHEEE. % IC il 4%
BiE (( 50Hz 8¢ 60Hz ) A2 HL LA & DM 4, (R E A A #1350 o] 1 BH S HL B R O @ 4t CM T 3L FROR e PR 3 A e
P,

o Passive filter circuit e,
L1 ey Y
=Cx1 =Cx4 =—Cx7

L2 N YY)
3-phase c c c 3-phase
AC supplyL3 T > S~ = Cxs - ==Cxs . AC/DC

T TCxe =Cxo

Cxal e v

e N = ° * Chassis
Crs| Cvs| Cvr _CYJ_

/J7 CYL_CYE_CYE_CY

Al
4-5 times T T l 4-5 times

lower lower
inductance inductance
Lowt-ae Active filter circuit Lovzaer
1 (e Y Y (e Y Y
Lcw =Cx4 TCx
12 0aaa) aaa) et
gphase | | Lo Lc Lex ACIDC
AC SUPPWL3 [ ass) - Nass) ° r
- =C =C
N Cxa| @~ pe R aas) X9 :
PE Chassis
1Csena|l | _| Csen Co1 R cleledc
Csena Csenz Y1:: Yé— Y%— Yé:
Ca2
LI LI
COMP1  COMP2
SENSE1 INJ
SENSE2 LI
= 3-phase source TPSF12C3-Q1
SENSE3 EN
= 3-phase AC/DC
SENSE4 VDD
I:l = Three-phase AEF IC
— REFGND IGND
1= Sense, inject capacitors

Ll
& 8-1. FTSL3 CM ZEV R =48 I & To YR U8V B8 AUAE L KT8 YR BB U 2R AR TR 7 SR 1) b I I 2
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Lem Passive filter circuit Lemz
L1 0 0
=Cyx1 =—Cx4 ==Cxz »
3-phase , naas) naas) :’;\%l;;sée

AC supply Lcy, L Cys =—Cxs regulator

L3 (e YY) . (oY YY) .

I A A
PE st J X6 J X9 Chassis
/J7 — CY1_ _CYE _CY3 — — CY4_ _Cvi _CYs /J7
4-5 times 4-5 times
lower lower
inductance inductance
Lemt-aer Active filter circuit Lemz-aer
g Naa%) Y
=Cx4 =Cx4 =Cxs -
3-phase |, (Y YY) eV YY) 3/\%';;?

AC supply =Cx» =Cxs =Cxg regulator

19 B J_ Y Y )

= L._-l_ Cxs Chassis

g g

| Cseni Cot Ry

CSENZ c
G2

L L
COMP1  COMP2

SENSE1 INJ
SENSE2 ¥ Diny
= 3-phase source TPSF12C3-Q1
SENSE3 EN
= 3-phase AC/DC
SENSE4 VDD
|:| = Three-phase AEF IC
REFGND IGND

[ Sense, inject capacitors

[
& 8-2. i TSLHL CM IR =AH = LR TR B AR AU DL TR BB A AR TR 7 S8 B0 v i SR 2 )

M CM I ERE | BT CM HEim Bl 81 X 288 i) DA R e B 48 % 2 T SR (I PEL P iR 4% | il T
BEUE MHz B, XFE , AUER —ANENBER , B AR — R RE (B AL ) o R = MER
BREETEAN =L AS (W 8-2 B ) , N TPSF12C3-Q1 1) SENSE4 5| il | I Bk A\ A a%iE i
X H R BRI R A TR

8.3.2 AR

T FEAI CM 75 1) AEF FL B R MRS b 76 P /5 03 9 [l A OK CM PRI Bl (I HLAE FEL KB Y FEUAS B IO AILAE FE

o EH4F CM ZEIRIECE 1 VSCI AEF HLERfE - ANBUR B ETE AN LA 28 Cing HIFR ARG IG SR . XA 1A R

HLAME SRR LLBUIR) CM JIEi7t P E SE B H Ar i ile. SE BRI | BOKH Y AU DR AR CM i it Pl AL i/ il

80% ( [FIN {IE AR HE AR SLPr EARFFAAL ) -, IMTFEAK CM P el (9 R~) . B A A .

TEN LU (10 FL 7 0 00 O A A TR mh 50 S0 AR S 2 e Bl P, T AN R o P 325 i L e 00 5 ) AR AT P £

REBAE N A A5 A (AT 8-1 AN 8-2 R Bt R o ) OR3F/N T BAE T- A8 RO IR eI s h B i Y

LA AR N FL AT A PR B A e PO S B L DR AN R B>

8.3.3 LR BRI R 2%

TPSF12C3-Q1 HA MW ENM A LIS AT . =B JEE A SO LIRA B IS (AR AZE IS ) (1 ki i

# (50Hz 5 60Hz ) 7 , IR AT ey INJ AL st A H B Y

ZHHIETE CM LA 25 HME ST RA | IR DM &, FRERI— MR CM BB ERE S (AN A4

PRARIY ) o GG EIBIERASTER | AL R COMP 5 JAIH Hs F27m Al 2] (1) = A CM IR X Bt 4

PEEARTHBR IR o TR IR SRR RAE AR, PR R DL RC AR T4 20 2 2On RSB R

Copyright © 2023 Texas Instruments Incorporated TR 7 11
Product Folder Links: TPSF12C3-Q1

English Data Sheet: SNVSC82


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/tpsf12c3-q1?qgpn=tpsf12c3-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSPV4
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSPV4A&partnum=TPSF12C3-Q1
https://www.ti.com.cn/product/cn/tpsf12c3-q1?qgpn=tpsf12c3-q1
https://www.ti.com/lit/pdf/SNVSC82

13 TEXAS

TPSF12C3-Q1 INSTRUMENTS
ZHCSPV4A - JANUARY 2023 - REVISED OCTOBER 2023 www.ti.com.cn
8.3.4 M2

TPSF12C3-Q1 B4 84> N E M2 |, 245 COMP1 A1 COMP2 2 [Al [ DA B — DN HIESB S SN |, 2T
IR e 2 S 1) 22 RV 4 51 - S W B A e S R P S T

8.3.5 mE B H

TPSF12C3-Q1 A ffReH AN EN , X R VFRWr#sfh , MIMTEA TR Z K EMI 1 [R]FE N 235 PR Th#E . Mds ik
T AR FDIRAS S | S 5 S B EE A R A 13.2mA Fl 55 n A, BT 2 ik il BEANE F b | Rk
VDD 1 EN Z 8 #0347 —/> 850k Q FhirifH , MIfifHE EN 5] 5315

AN, AL T AERDIRSES | IND FRE(CHET , PLRKS Ciny BRI 2R

8.3.6 HLJFHE UVLO &

Ry TPSF12C3-Q1 7£ VDD i H AT B A ] DA KR 251 B % 458 AT , iZasE BA W E UVLO Ry Thie | ml

7£ VDD & T H TAE s SRR AL AT T A 4T . 24 VDD R 7.7V (38 ) I, UVLO #ATF , M SeEl IEH
TAE. Wi VDD H & REZ KMt 6.7V ( HL8E ) BUR , Il UVLO #:4 . UVLO B KA 1V,

8.3.7 P KW R

TPSF12C3-Q1 it N B L IRy ThRE |, IR IREIT RME 175°C IS oeWrgsff. 85E R R Mt 20°C J5 , #34F
A, BEE MR, BRI B o I R AR G . 1% 22 1 B A AR A B A ) B, AT AR Rl sk
7R DA RGP HE N FNIE H HASE T

8.4 B3FThEEAE

8.4.1 iR,

EN 5| iy TPSF12C3-Q1 2L K4 H ThRE . 24 EN HEMRT AKHE 0.8V I, 834EA TR, KA EH
B Wr . WA TS MR 550 A (#MA{E ) . TPSF12C3-Q1 ik H VDD Wi REMRY . Wi
VDD HJEKTH UVLO BIE |, R E RFEOCWRIRAS . AE Gl |, IND St fr s e

8.4.2 AT

24 Vypp T3 UVLO B EN Ay P H A i adfzny | TPSF12C3-Q1 b THa AT A2 3847 1 e fif £
JiiE N EN JEHEE] VDD |, X FF sk il AZE it I ¥ B o B I UVLO BRI H R SEIE Bl FEEIET |, 28478
K COMP2 L [#{5 5 F4E INJ 51 B L4y ORI 5
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9 7 A SE it
#IE

PUR BB 2 BE BANE T TI e, TI ARG R e vk . T % 2 e g o2
EEHAE, PURRAEAINS B S AR A RS RE

9.1 MAfER
TPSF12C3-Q1 3L4% AEF IC A BT 3% =St L IE 2240 CM EMI BFE . B33 E 4 EMI & AH 5S40 395 Bl Y

() CM Mg s St | — SR MARPH BT R AT , A7 B 1006 2 [ B EMI BRI L2 BRAEL | 14 -

+ CISPR 11. EN 55011 - Tk, BIZFIEST (1ISM) BiFH
* CISPR 25. EN 55025 - {54 N
+ CISPR 32, EN 55032 - £tk H

N T RS T TPSF12C3-Q1 k77 A tHE A2 | AT R84 TPSF12C3-Q1 Hu A TiH 5 2% |, BA
B RGN RS e N IR B A& R oo .
9.2 HL7 N A

% TPSF12C3-Q1 ARSI B B H K . PRl . PCB i B XAl ikgs B |, &2 M TPSF12C3-Q1
EVM.

9.21 &1 - FTHINKE (EV) Y EEEEH L HEE (OBC) 1) AEF HEE

K 9-1 o NP G BT IE EMI JEIR 8511 22kW =% F OBC (R EL . CM HEii il il Y 528424t CM jE
e, T CM JEIBIAT X FL 28 2 IR FRE R (1 DM JEI . % H B R ] = AR R K BR: IE (PFC) B |, E B A G
A0 IR I e 4 CLLLC 44k

PFC 2L\ 100kHz [ 52 JF XA %217 . CLLLC [ B R ELf/ B i 2% L) 200kHz % 800kHz ( ##FRME 500kHz ) 1)
AR IEAT | B 7 IR RN R4 | SR iR R . RS GaN B SiC HLJE T R AT SEIL S TR T
AL SRR TCUR EMI I #8108 5 5 95 B M a7 2 RS 20% LA E.

LCM1 LCMZ

i R To o T Ig
e 2T L T S e
LT 5 o 1 ] =
N DR sy

PE ° o Chassis
Cy1| Cyz2| Cys CYLLL Cyvs | Cvs| Cyz| Cys

& 9-1. XA SEHZICIR EMI S8 S A5 =4H OBC ) ra i JR 2 &

R, HR/EREICHSRE GaN HIEF EHE dv/dt. 25 & 85820 (7] 1 25 DL & B AE B b i) & Fp I 675 S %
A LRI N CM EMI L

AR 7R A TPSF12C3-Q1 #5151 9-1 HH55E08 Cyqv Cyav Cys Ml Cyy MIPUAS Y RSB HON =4 AEF H
o WS K 9-2. AEF MLERA R AUE N A SR A RA Y XS EK CM AR A4ERF H AR LC B A 4
o S CM ek ( BEFR €N Lomr-aer M Lomz-aer ) IIRSE BLEAISA . RllAIE N HL 25 25 0 5 HL S
TREFNTEEET BHUGH) Y BRI A, A e 1 2 I IR HL T S B b DR AN A B PR AT
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AC mains Lomt-aer Lomz-aer
W L m L ('WY\ L
T Cxi = Cx4 =—Cxs
L2 (:/V\f\ ('WY\
3-phase ‘ L Cor J s Cre BE Cr J
AC suppl
) yiis | T
| [ o | | To aaa o) |
E N M m
/J7 S Cy1—Cys l
} Csena Csent ] Co G [ -
} ) = —-— = } } —Cm |
Ol O IR B+
Ui
LT LT = Ros
COMP1 COMP2
SENSE1 INJ
=3 SENSE2 %{ Diny
|:| 3-phase source TPSF12C3-Q1 1
[ = oBC (PFC + isolated DC/DC) SENSES ENL e romuee T 02
[ ]=3phaseAEFic SENSE4 vop = 2 Ry
[_: = Sense, inject capacitors REFGND 1oND

9.2.1.1 ¥ ER

% 9-1 R T WM RGNS IT S 8. 30045 D9 2 16 H 1R B S S RS I T VR AL Y U SR LA

Chassis (PE)

Kl 9-2. &8 T AEF HLEEHI =48 OBC [ &% R 2

N

* 91. &%
BItSH e
A8 N HL R 230V L-N 5K 400V L-L (RMS)
R NCT S TR 47 Hz % 63 Hz
LIS i F 3 250V % 450 V
B Th = 22kW
i LR (KA ) 60A
W E BT SR (([EE ) 100 kHz
HIRBERBIFRIFE (WA ) 200kHz % 800kHz
KUY BT ER A (KM ) 10nF

4 RLCRIRI
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9.2.1.2 AR IR

* 92 4 TR OHE |, IXEE S TPSF12C3-Q1 EVM A4 FH REAH [F] o A5 T8 80 PR T N FEL S 2R AR AT
1 TVS MR, DMEAESR NIRRT LB AL .

£ 9-2. B HE% 1 1) AEF BT

SERRF | & HARME iR o laRie)
Csent~ Csenzs
CSEN3(\2)CSEN4 4 |HES W% , 680pF , 300VAC , Y2 MuRata DE2B3SAB681KN3AX02F
Cing @ 1 |, W, 4.70F , 300VAC , Y2 MuRata DE2E3SA472MA3BX02F
Cp1 @ 1 |8, BWE, 4.7nF , 50V, 0603 5l
Cpy @ 1 |HAES, W&, 22nF , 50V, 0603 il
Cps 1 |HEMS, WE, 4.70F , 50V, 0603 & Fil
Co1 1 |H%8%, W%, 10nF , 50V , 0603 2 Fi
Ca2 1 |, W&, 10pF , 50V , 0603 &
Cvop 1 |HZREE, W&, 1pF , 25V, X7R, 0603 HFh
Ding 1 |TVS i , XAl , 24V, SOD-323 Eaton STS321240B301
Rp1 1 |[HpESE , 1kQ , 0.1W , 0603 A
Rpia 1 |[HFE#, 502 , 0.1W , 0603 & fib
Rp2 1 |HfH%E , 200Q , 0.1W , 0603 & il
Rps 1 |HFH%, 6980 , 0.1W , 0603 &
Re 1 |HH%s, 1.5kQ , 0.1W , 0603 K
Uy 1 | ZMZR IR RS TPSF12C3-Q1 JL AEF IC FEINABCH (TI) TPSF12C3QDYYRQ1

(1) WESR A== A7 A
(2)  ARAEHE A B R TR A S A ME .

Ll , TPSF12C3-Q1 AEF IC B T &M LI IER & o M R A S H T IEH 81T .

9.2.1.2.1 W HEES

TPSF12C3-Q1 Ml 51 B IC N B il g e 28 A0S 5 AL &y, M)l YR 26 LR I 2R B AT A0 DM 43 i
A SR =49 CM 43

RIS AL Y #5E B 25 2 WA E R B YR | 7] 9-2 h#5 N Csent~ Csenas Csena 1 Csenge FEUEN A
H1ik £ 680pF. 300VAC 1 Y2 FUE Rl i 2% , DMELE S KLk LR T 12T 7E SENSE 5l E@ LT 1V g
VAL P FL T

9.2.1.2.2 LN AR

INJ 5 Y B0E A S R R 2R | /K] 9-2 458 N Ciny. fESLETHHILEHE 4.7nF. 300VAC 11 Y2 #iE

TEARA A, DUEN IND ARSI i s 450, SR R 2 M 204 2.5V HRE . INJ 5] IR E Y VDD HLJi
R —F. R 12V IESUIF RV 2.6V FLE T RE | REWEEEIRIZT P LA £3.5V K42E .

#E
V2 M Y B0E A 1A A B B T ARIR L AR A 2 AT, A7 28 A B PT e IR T4 b v
BE , JCHRAEDUE TAF IR EENE B30 7 M AR o CEFRRMIAITE N H 28 4% (4 B 5T LA A2 T 5 (0 T
FEVE . ARAE FAARSEELT 30, IR T TR BRI AN B A T RE 2 RS M A g P RE -

9.2.1.2.3 M2

M TPSF12C3-Q1 (1] P4 305K 0 1k 5 28 0 SR AR 28 75 14 () CM 18 75 {35 5 by 488 265 2 7E 9 38 IO IR 780K . 1C () COMP1
1 COMP2 5| iz [alfetE (7K 9-2 hH8E N Rgs Cgy M Cgp ) F T B E Y a1t .
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AU, BFHES Re £/ 2 EMI JESR AR AN S 1 B (0 h 4 AEF 185t . WA Cor SHINIZD STAEAR
B AR, MM BEEBARET AEF FRORAS G2 , DARE— D) INJ Jai th i B 2R O 7h B . R4S Cp R
BN RFFIE R, AT e AEF #1759 .

NRyEFE—DNT 1Q A 2kQ ZIAIFME. 1.5k Q I HLPH 5 Wk $E | 75 A ik £t i BHAE R 15 & 50dB i+
FisEE . 437N Cgq Al Cgp 3EFE 10nF A1 10pF HIHLZE , MK T KME 10kHz (I 2R [, DASZILZR AR
ARSI,

9.2.1.2.4 E A%

INJ 5] BRI N B 25 38 2 B B2 i e AF S ST BB VE N Z% . 501 75 B BH JE R T CM i ife P8l F RV E N LR 2
[ PR |, IXAE AEF SRS 35 R RN — ST B 5=

K 9-3 S B R EAEEN RC 4% : Rprs Rpia A1 Cpy M INJ BT B— 4403 ; Rpy 1 Cpyp 5 B4 82 5
GND ) RD3 *[] CD3 #H%ﬁé*%i”/f)\ EE%?’%&O

Lemi-aer Lomz-aer
L1 AMAS AMAS
L L .4
L2 . . 3-phase
3-phase :I: :I: :I: AC/DC
AC sourcE3 . 88 T (;vﬂr‘m T regulator
pe N T (;W T (;Ym T ’ Chassis
/J7 Cx1—Cx3 Cxs—Cxs Cx7—Cxo l /J7
Cvi-Cva T T T
[ S Re T T

CSEN1_CSEN4 -

Us 11
1 1 Cos |
L] L] Zo — 3 Ros
COMP1 COMP2

SENSE1 INJ

‘*‘ Diny

SENSE2

Zny = Zp; branch
SENSE3 EN ¢
2V 22 = Zp, branch
SENSE4 VDD R
2 Roz
= Zp3 branch

REFGND IGND
TPSF12C3-Q1

9-3. TEA W%

RHEEANNUE] , AEF HEEXT CM B S S22 i B Pt R4 9-3 i Bor i = NEB BT, TR 1 %
AEF [HETIELN -

~> Chassis (PE)

Ziny(8)+ Zps(s) + (Zm (3)”202 (S))

_ . Zpy(s)
1~ Cher(®) Zp(8)+Zpy(s)

Zpee(s)~

(1)
Hrr, Gagr TUZ AHLIRZE] INJ 35 mifE 23 (1525 TPSF12C3-Q1 tRIENTTIHELSS TFHISCTEAE R ) «

TR BoRST Zing 5 Zps ARIFERH Zpy A1 Zpy HE S K. BEAN , HE5E Gagr M1 Zpy M Zpg Z A7) 4%
or IS BT o X LN RIS N T AEF B9 BT, DRI RRAR 1 s fE | Xt s 1 Pk REAIRRE T2 AT
B o
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Pt , BT EIEAMSCR RS RUENE , (HE B nEiEA mas B BT , A2 T EMI RCR .
TR, R AT DO A 4RAE 24 BT AT e b X Pk RE AR

Increasing
frequency

I I I ICSEN1_CSEN4 Loyv-freque_ncy. I > I I I ICSEN1_CSEN4 Mi.d-frequency
equivalent circuit

equivalent circuit Ciuy

ﬁ ﬁ‘\ ;
|_l Rops L L Rps
COMP1 OMP. COMP1 COMP2
SENSE1 INJ SENSE1 INJ
SENSE2 Ro; SENSE2
SENSE3 EN SENSE3 EN 1
Cp2 — Co2
SENSE4 VDD 12V SENSE4 VDD
REFGND IGND REFGND IGND 3
TPSF12C3-Q1 TPSF12C3-Q1

RC filter (Rp1, Cp2) provides compensation .
at low frequency for stability The impedance of Cp¢ shunts that of Rpq as

\J frequency increases. Lower impedance in series
Ros in series with inject capacitor Ciy with Ciny helps AEF performance. Cp; > Co:
provides damping at low frequency
Increasing
. frequency
Increasing
frequency
CSEN1_CSEN4 Highest-frequency ]: ]: :l:CSEN1_CSENA High-frequency I
equivalent circuit = Ciy L equivalent circuit

|

= = = Cing
Ce2 Rs
r"—\—‘ ’_ﬂ‘\ Cos m Cos
1T 1T = 1T 1T
COMP1 COMP2 COMP1 COMP2 Con
Ro1a
SENSET INJ b SENSET INJ Vinuo
SENSE2 SENSE2
SENSE3 EN SENSE3 EN
SENSE4 VDD 12V Rop2 SENSE4 VDD 12V Rp2
REFGND IGND REFGND IGND
TPSF12C3-Q1 TPSF12C3-Q1

At high frequencies, the impedance of Rpia At higher frequency, the impedance of Rp, exceeds
exceeds that of Cp1. Rp1a provides damping and that of Cpy, resulting in Rp, and Cp4 forming a high-
improves the phase margin of the AEF loop pass filter, which maximizes Vinp

\J
As frequency increases, the impedance of Cps shunts that
of Rps, which helps attenuation performance. Cpz = Ciny

B 9-4. FTEA IS HI EZTLIH SR F KRR
il 9-4 Pror | £ 5kHz % 50kHz Y [H A HIRAR T, Juff Rps A1 Cpp #24E4M:2 | 17 Rpg 11 LC IR HI52MT. 7E
B (10kHz BLE ) R, B SCR R ZOTAF LT A A R e, DASEILEE AT ISR fE

* Rpy ¥4y Cpy
* Cpp ¥4 4 Rpy
* Rps ##N Cps

Ja , W AEF FRERARALAR FEAE Sl (@ = T 100kHz ) FHRE | W Cpq ¥4y Rprao MG £ 07 ) 25
B, B 9-4 BoR T EIREAREEI ARG I A .

PUR RETE N P L $E T A 2 AR 35U
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I LC WRAT 6. MHLER(7 T ( SR TPSFA12C3-Q1 PO AT TH LSS ) MBI fLraapiny  BEATARGLZE X
- 180° FLBIREATE , 207 S AHA i
i MEFER | B Roy A1 Cpp 304 T AR IR IO T 4 2 — -

1 _ fLFstability
27 -Rpy-Cpyp 5

)
f55€ Rpy = 1kQ , JHEBAE 35kHz T ARRE , I #2303 k4K E Cpy I HLAME

5000 5000

= =22nF
27 - RD1 |:kQ:| . fLFstabiIity |:kHZ:| 27-1-35

Cpz[NF]=

3)
#%E# Cpq < Cpy , MAIEFESZE Cpq = Cpo/5 = 4.7nF.
%4 Rpy HFH , PM# Rpp Cpp M MAANZEET Rpq. Cpq HIFEMINE

Ro: [Q]'Cm [nF] _ Rp1 [Q] _ 1000
Cpz [ NF] 5 5

Rp2 [Q] = =200Q
)
H64% Rpg HF BRI A S L pstapiiny HHI IR
* Rps M#AEPEH 500Q £ 1k Q.
« 5 Cpg 2T Ciny BUEM M , LME Rpg. Cpg FAMIZ /N TIF IR,
* Rps MHBHEALS , IR, B E S b (8] Cps MAEESS , LARERE FH I3 Ak T
FFRAIZ ) o
N Rota K5 500 (IHIHL , LAY AEF SRBSIAIGIRAE (0 R A 2 )«

9.2.1.2.5 JRiFA{F

TCVRAA PR EMI SEJ% 2% %1 H a5 1 B B YR 2R 7 B2 2L AE B (1) MOV SR RV L R &5 . B8R TPSF12C3-
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SRERORYT . K — AW TVS AR CE RN B A2 R RN, SCWT RN 24V, FAE 9-2 i Hm
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9.2.1.3 /i fH 46
Kﬁjk%ﬁﬁ% , 7&)”\” VVDD = VEN =12V,

Receiver [DA?J Receiver [:El\l
RBW (QPK) 9 kHz MT 100 ms RBW (QPK) 9 kHz MT 100 ms
Input AC Att 10 dB  Preamp QOFF Step TD Scan Input AC Att 10 dé_ Preamp OFF _Step TD Scan
Scan O1QP Crw@2Ch Clrw e P Scan O1QP Clrw@2CA Clrw JAccel)
Limit Check 1 fHEAIL 10 MHz LimilE(’)\‘hse ;32 o lp ‘Hsﬁzz 10 MHz
90 dbine ot 5 booRAOLT A 50 bt £ L VoL e
80 GBF B0 dep!
7ndai~_____________ _____ e e ===
[EN 550‘333«31@@2 Main:
50 ey — —
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WIS = TS !‘
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20 dm; J\‘ { | f ﬂ MH MWW"“ i ﬂm ’ ‘\{J M,,\ ('w M 204 i 1 H \ MHMMM M :wf‘ﬂhhr 4 i M(”» Ph" iy 'IIV’M i
10 duf—L- )t il ) Il MM\ | ; b | 4 I H JPL | ]“ i ‘
REEICT EARTT i it s Ay = Y A i
AN I AN (R Y 10 I : i L E AT Y i | ! it
Start 150.0 kHz Stop 30.0 MHz Start 150.0 kHz Stop 30.0 MHz
|7 Measuring...  WHNNMNAND W e | measuring... WUNRRNNND WA T3
AEF disabled AEF enabled
B
=1 DM B RFIE AT BE S 76 5 AEF FHOCH) CM WS PERE i . b CM HiE i Bl Fi 2t v e a2 e F
&, TS DM R FS 5. MR R, R E K X A2 DM JE K S R E HE DM %
o 4h, A H DM-CM B 53 5 2ok b B 15 1) s g A5 1) CM 4 & .
& 9-5. AEF S@AMRHT ( EN & - PAUKEF ) KK EMI 45 2R
Ving 500 VDIV j‘/— INJ TVS diode clamps 4 Vine 500 V/DIV T Negative undershoot 4
» : : : : : : » : : / eventually decays
: | SENSE internal : ] .
Veenoes 10 V/DIV protvecnon vc|ampsv Veenses 10 VIDIV ‘/ INJ TVS diode clamps
- 2
' ' - v " SENSE internal
Isense1 2 A/DIV 1 us/DIV . IS[NSU 2 AIDIV e " protection clamps: 200 us/DIV
" B ]
(a) (b)
& 9-6. IEC 61000-4-5 IEJRE , 5kV B kdy - 1us/div (a) , 200ps/div (b)
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- Vune 500 V/DIV e . ol o o ) Ve 500 V/DIV \ Positive overshoot
. ; : : : : 4 D . . eventually decays

= INJ TVS diode clamps

. ; T
INJ TVS diode clamps

. . . - . - = B e il s 4 m\
Vsenser 10 VDIV : s : : : : Vsenser 10 V/DIV \
» SEN§E1 : : ” v : ® ENSE1 \__
w'r\ B : ]
e 2ADV. VT~ sENSEintemal e ZAPVE ) YseNsEintemal
\} ‘ protection glamps v 1 us/DIV : : 1 protection clamps 200 ps/DIV
(a) (b)

&l 9-7. IEC 61000-4-5 f1 iRy , 5kV Hkd: - 1us/div (a) , 200ps/div (b)
Vine 500 VDIV | : Ve 500 V/DIV r " r r r :

lsense1 2 A/DIV | ‘ : ®

T

- Isenset 2 A/DIV ]

g 10ADIV: | 1| N
| : ‘ 10 s/DIV
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/& 9-8. IEC 61000-4-5 Jii , LA 10 # 4 E[RfYT 5kV EE v - IE (a) , it (b)

&/
R HL % 4 MOV (Littelfuse V20E300P) |, ‘& AT M 2R 6 Al e P i i 28y N\ iEF2 BN UAR a3t . 1
ZHE 9-11.

9.3 EJRA AL
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1 B SR E AT 26 2 6] (RAFAE GEHg [ B e, ot , P 9-11 MHIRZR ( KERFNZLE ) BIHLAE $2 b i 78 4 0] B
79 150mil (3.8mm).
1EFT 2655 ST, S2. S3 1 S4 175/2 INJ 2655 . Tt Guker A Z8 AyE NATZR 2 TR I & o

o £ TPSF12C3-Q1 IR #8510 2 [H] (/T 25 19440 7 . R T RE s/ N AEF B iR 0] 2] rL AR _E HLAR
PR 0 75 A LK

«  [E3EUT VDD F1IGND [0/ B B — 1M i i 7545 IR AT REHbIE /N 2] VDD F1 IGND 5| Bl PR S THIAR .
FFFMEE S TE A B E 35T COMP1 711 COMP2 5/ g/ & . @itk it Rg. Cgq Ml Cop I EESELT COMP
I B PRGNS IR 28 PR A% [ e 7 R . COMP2 J2& AEF JBUK 2810 SRR N | 482 o] 1 7 80 R 1) v
BHATLT 5o

o FRHLEBEAHT PCB [EIF , LASEHEE AT H . AF 8 A T AR SR SEEUR F#BEPT. S TPSF12C3-Q1 #2144t
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Legend

mmmm Top layer copper
I L ayer-2 GND plane
N Top solder

Route sense traces S1, S2,
S3 and S4 away from the
INJ trace

Keep the VDD capacitor
close to the VDD pin

Place the compensation
network close to the
COMP1 and COMP2 pins

C2 Keep the damping network
-BR2 : close to the INJ pin

R3
C4

TPSF12C3QEUM

INJ pin probe point

K 9-10. L AITH Z &

. . < TPSF12C3EVM-FILTER - . . . . A % " . - " i <
CAUTION HOT SURFACE SR006 Rev E1 %TEXA DANGER HIGH VOLTAGE
< ¥ [NSTRUMENTS

LINEINPUTS

265Vrms Max =) 3
N
o

" DANGER HIGH VOLTAGE ‘ ‘ : . " e i - : * — : *  CAUTION HOT SURFACE

Legend
Il Top layer copper
I Bottom layer copper

Top solder
9-11. 3K F AEF [ 80L2 = A5 I8 28 B BE AR 1 T
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PACKAGING INFORMATION

Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
@ @ ® Ball material Peak reflow ©)
@ ©)
TPSF12C3QDYYRQ1 Active Production SOT-23-THIN 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 150 TPSF12C3Q1
(DYY) | 14
TPSF12C3QDYYRQ1.A Active Production SOT-23-THIN 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 150 TPSF12C3Q1
(DYY) | 14

@ status: For more details on status, see our product life cycle.

@ Material type: When designated, preproduction parts are prototypes/experimental devices, and are not yet approved or released for full production. Testing and final process, including without limitation quality assurance,
reliability performance testing, and/or process qualification, may not yet be complete, and this item is subject to further changes or possible discontinuation. If available for ordering, purchases will be subject to an additional
waiver at checkout, and are intended for early internal evaluation purposes only. These items are sold without warranties of any kind.

® RoHS values: Yes, No, ROHS Exempt. See the TI RoHS Statement for additional information and value definition.

@ | ead finish/Ball material: Parts may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two lines if the finish value exceeds the maximum
column width.

® msL rating/Peak reflow: The moisture sensitivity level ratings and peak solder (reflow) temperatures. In the event that a part has multiple moisture sensitivity ratings, only the lowest level per JEDEC standards is shown.
Refer to the shipping label for the actual reflow temperature that will be used to mount the part to the printed circuit board.

© part marking: There may be an additional marking, which relates to the logo, the lot trace code information, or the environmental category of the part.

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

Important Information and Disclaimer: The information provided on this page represents TI's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information provided by third parties, and
makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and continues to take reasonable steps to provide representative
and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals. Tl and TI 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.

OTHER QUALIFIED VERSIONS OF TPSF12C3-Q1 :
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https://www.ti.com/product/TPSF12C3-Q1/part-details/TPSF12C3QDYYRQ1
https://www.ti.com/support-quality/quality-policies-procedures/product-life-cycle.html
https://www.ti.com/lit/szzq088

13 TEXAS
INSTRUMENTS

www.ti.com
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31-Oct-2025

o Catalog : TPSF12C3

NOTE: Qualified Version Definitions:

o Catalog - TI's standard catalog product
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http://focus.ti.com/docs/prod/folders/print/tpsf12c3.html

PACKAGE OUTLINE
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NOTES:

1. Alllinear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.

2. This drawing is subject to change without notice.

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

0.15 per side.

This dimension does not include interlead flash. Interlead flash shall not exceed 0.50 per side.

Reference JEDEC Registration MO-345, Variation AB

o>
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EXAMPLE BOARD LAYOUT
DYYO0014A SOT-23-THIN - 1.1 mm max height
PLASTIC SMALL OUTLINE
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SCALE: 20X
SOLDER MASK METAL UNDER

OPENING SOLDER MASK SOLDER MASK
_— METAL / OPENING
C_ (—
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—_——_——— e ——

NON- SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED)

SOLDER MASK DETAILS

4224643/D 07/2024

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
DYY0014A SOT-23-THIN - 1.1 mm max height

PLASTIC SMALL OUTLINE
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SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE: 20X

4224643/D 07/2024

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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