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Erlas AT AR S A% &5 SRS
TPSF12C1-Q1 TPSF12C1QDYYRQ1 1 KE -40°C % 150°C
TPSF12C3-Q1 TPSF12C3QDYYRQ1 3 SR -40°C & 150°C
TPSF12C1 TPSF12C1DYYR 1 75 I 2% - 40°C % 150°C
TPSF12C3 TPSF12C3DYYR 3 Mm% -40°C % 150°C
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VDD [ ] 2 13 [ INJ
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SENSE1A [ ] 4 11 ] COMP2
SENSE1B [_| 5 10 || COMP1
SENSE2A [] 6 9 |1 REFGND
SENSE2B [ | 7 8 ] EN
\_ Y,
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2 VDD P |IC flH . {1/ 1uF X7R Mi& A 23554 % IGND.
4 SENSE1A I Kl ( FRIRZEEREL )
5 SENSE1B | KN (IR FLL )
6 SENSE2A I Kl ( FRIRZEEREL )
7 SENSE2B | KN ( IR EFLL )
8 EN I FAF- g e BRI e (S 5
9 REFGND G | ZFHfEH (JF/RCEREZ IGND )
10 COMP1 | FH T G132 RIS PRI 1
1 COMP2 I FAT-A M U 1 2
13 INJ O |EANESHH
14 IGND G |yEAEH
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ElYLEERED VDD % IGND f1 REFGND -0.3 18 \Y
5| B SENSE1A. SENSE1B. SENSE2A. SENSE2B % REFGND -5.5 5.5 \Y
GlYELEERES COMP1 % IGND ! REFGND -0.3 55 \%
5| COMP2 % IGND #1 REFGND -0.3 15 \
GlYELEERES INJ 2 IGND -0.3 Vvbbp \Y
5| EN % IGND #1 REFGND -0.3 18 \
IR IGND % REFGND -0.3 0.3 \
HEFEIR INJ 150 mA
EA= b INJ 150 mA
Ty TAELEE -40 150 °C
Tstg A7 -55 150 °C

(1) A HEX R RBUEALIZAT P RER X ARG BRI o 2] i K WUE (B IF AN TR SRR I L8 261 T B E RS AT 26 LA AT A 2 A1 T
REAS I HIZAT . WIAGH B UUSAT MM EAE LN I NBUE EVERI N | SFTREA SR ILHIBAT |, KRR Stk Thag
A R I 40 4 &% 7 4 o

7.2 ESD Ratings

1& Epy
AR (HBM) | 74 AEC Q100-002(1) 42000
HBM ESD 725462 2 -
v I v
(EsD) | HEME 5152 (H R (CDM) , %4 AEC Q100-011 BB (1. 7. 81 14) £750
CDM ESD 45 2:%4 C4B HAth 2] i +500

(1)  AEC Q100-002 #7555 2444 ANSI/ESDA/JEDEC JS-001 HLiti#44T HBM 57 33l o

7.3 BB T &M
TEHEFEI -40°C B 150°C TAESH IR TG FE Py 7 ( BRAES 4h i )

B/ME FRRRAEL BOXfEH|  Hfr
Vvbbp VDD HiJE 8 8 12 16 \%
Ving i 4 P Y 25 Vypp - 2 v
Vsense I F e 9 -5 5 v
VEN Gl GENES 0 16 v
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4 FEX IR 7 Copyright © 2023 Texas Instruments Incorporated

Product Folder Links: TPSF12C1-Q1
English Data Sheet: SNVSCB7


https://www.ti.com.cn/product/cn/tpsf12c1-q1?qgpn=tpsf12c1-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSQ98
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSQ98A&partnum=TPSF12C1-Q1
https://www.ti.com.cn/product/cn/tpsf12c1-q1?qgpn=tpsf12c1-q1
https://www.ti.com/lit/pdf/SNVSCB7

13 TEXAS

INSTRUMENTS TPSF12C1-Q1
www.ti.com.cn ZHCSQ98A - NOVEMBER 2022 - REVISED APRIL 2023
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() DYY (SOT-23-THIN) .
14 5]
Roua SE I 94 °C/W
R0 Jc(top) LA (TR ) #H 43 °C/W
Rous 46 % L PR AR AP 30 °C/W
L EARHE S 1.3 °C/W
b g 455 LB URIE S 4L 28 °C/W

(1) AXRWERBRHESHEL

7.5 AN

PR{ELE FH T -40°C % 150°C

S F-FERIC 2 EEHTE b RS .

ZHRTEE (Ty) (BRAESIAMAN ) o SUMEMEBCRERER 2SR, Boit s Gt 2 Hrim

HEm. MAMEFRR T, = 25°C 0F FicA WREA RIS EbeitE |, U35, BRIAESDHE U , LR ZMAEA : Vypp = 12V0).

BH \ RS BT Y

LR

SENSE1A. SENSE1B. SENSE2A #l

SENSE2B #:#h , Vgy =5V, 8V < 6.25 13.2 255

\ Vupp < 16V

I VDD & HIf mA

SENSE1A. SENSE1B. SENSE2A #l

SENSE2B #:# , Ven =5V, Vypp = 1 132 155

12V, T, = 25°C
ISD VDD ;%Héﬁ' EEWE [E/}LIE VEN =0V 55 }.IA
HEJRHE UVLO
VvDD-UV-R UVLO LHR1E Vypp LF 7.35 7.7 7.95 \
VvDD-Uv-F UVLO "~ Vypp B 6.4 6.7 70/ VvV
ENABLE
VEN-H EN H & SEir 2.2 \Y;
VENL EN HEMRAL 0.8 \Y
Ren EN 5| -4 HipH % VDD Vgy = OV 850 ko
lEN-LkG EN #i NI IR Ve = 12V 840 nA
NI

CSEN = 2UF(2) , 60Hz -44

)‘}\/*E% %dﬁ&@ﬁﬁ‘ﬁl@”%ﬁ CSEN CSEN = ZHF(Z) , 50kHz -4
Acw #) COMP1 {74125 ( 15 REFGND ## 5 3 dB
) Csen = 2uF@ | 500kHz®) 2
Csen = 2uF@ | 1MHZ®) 1
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7.5 RAHHE (£)
PRASIE T -40°C % 150°C SHRIEH (Ty) (BRAESSMENT ) o SMERUR AR R, Bk SRS RSB 1T

B ). JREFROR T, = 26°C M FEcH AT RS RIS 80bsvl | (XS % . BRAESA UM, BLRZAREA : Vypp = 12V,

2 WAL B/AME  HRAEME BKE| B
SENSE1A i #% SENSE1B,
SENSE2A 4i#:% SENSE2B , Csent -71
= CSENZ = 1|JF(2) y 60Hz
SENSE1A i #% SENSE1B,
SENSE2A %i#:% SENSE2B , Cgeni -59
= CSEN2 = 1HF(2) s 1kHz
DM A% (b A » USEN1 -
SENSE1A 4i#%% SENSE1B,
SENSE2A 4i#%:% SENSE2B , Cgenq -43
=Cgeng = 1UF(2) , 1MHZz®)
SENSE1A %% SENSE1B,
SENSE2A 4i#%:% SENSE2B , Cgent -35
= CSENZ = 1|JF(2) , 10MHZ(3)
BREE
Apc JER R b 52 58 69| dB
faw AL SE A ARG 113 MHz
fBwao 40dB 2% 1 MHz
VorsT COMP1 K H 2 \%
Ving-max SRMEIE AT BRI R ) COMP2 % INJ 935 > 36dB Vvop - v
VINJ-MIN LRI AT A/ N H AR R ) COMP2 % INJ #4% > 36dB 25 \Y
Ving = Vvop - 2V 80 mA
liNg-MAX-OP INJ R 14 2 1 BR 1) 3) Ny~ VDD
Ving=Vienp + 2.5V -80| mA
PSRR
PSRR 10pF 5 COMP1 il COMP2 2 [Alff] 0
10 10nF 1 2k @ BB A 3FHE , 10kHzZ o
PSRR 10pF 5 COMP1 #1 COMP2 | ff] 6
100 10nF 1 2k @ BB A 378 , 100kHz
STARTUP
tw JAEIEIRG) Miti i VDD = EN 214 H A 2L ] 43 ms
tsu EN 7 i F B4 2 42 ms
tsp EN (R H PR 1L A S 0.32 us
KW
TysHD R R E® B ETr 175 °C
TyHys P W iR 7 G) 20 °C

(1) WACFIESIRALE 25°C TAE e BRAE I, BRAEAS AU AR RG] (SQC) JrikiBid A SCIEIE 1 AR BT A i PR

o XA T HHEFHmT BEKE (AOQL).
(2)  EFERRAENHT AR 2R %A
()  ZEHMMRSEMBI . Gt ML MR TR E
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7.6 2G4

DA RS AN 3 T B AT AR FR oA B P SR 82 e . MURUAE (TYP) A1 RS A& F T Ty = 25°C M Vypp = 12V L. I%
ME AR KA F P R & T U8 O HRTE Ty = - 40°C % 150°C RS N I . FOR RS AN T I AR P I ARAIE

B% \ MRS | BAME REME BKE| BR
IR
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FrAERA U , 50 Vypp = Ven = 12V

80 30
3 < 25
- £
g 60 =
= s /
>
S5 (2]
3 £ ;7/
g g 10
:8 20 g
2 < 5 — Vypp=8V
n —_— VVDD =12V
b VVDD =16V
0 0
-50 -25 0 25 50 75 100 125 150 -50 -25 0 25 50 75 100 125 150
Junction Temperature (°C) Junction Temperature (°C)
Vey = OV K 7-2. B#SHEFEHEBSEERKX R
B 7-1. KW RIR R SR E R B R R
10 2
=
o 8 =
g 2 15
$ 2
S 6 o
o >
? T 1
g 2
= 8
9 £
3 z 05
o 2
=) L
> — Rising -_ Rlsmg
— Falling —— Falling
0 0
-50 25 0 25 50 75 100 125 150 -50 -25 0 25 50 75 100 125 150
Junction Temperature (°C) Junction Temperature (°C)
/& 7-3. VDD UVLO BRME SR E IR R & 7-4. EN RE S EERKRXR
0 = 0
A
Bl
-20 ot -20
A \
) W ) / \
=) / = M
S -40 5 -40
] ] pd
3 / 2 T A
n A
\\\ ///
-60 -60 g4
-80 -80
0.01 0.1 1 10 100 1000 10000 1 10 100 1000 10000
Frequency (kHz) Frequency (kHz)
& 7-5. F NI AW NL - FEAR B 7-6. B N\IBBL AN - Z R
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8 E4nit e
8.1 MR

TPSF12C1-Q1 52 AT (EMI) JEBLE: | 5 EF RS 4O IRFE 28 RGP AR (CM) 1% T 50T . A
VSCI 428 | ZZ I —2H Y #E FA 2 Copng M Copng ATl AR5 HIVRZR LM s | SRS Y B A
@5 Cing DAL AT OR AR E PRI BELJE FELBR , H5 1 P V1 R rRE N Bl FRUR 26 b o iZ3e B & SR B e . AMEFI OR3P FE
.

TPSF12C1-Q1 £ EMI & fr 75 A 0 Y &F 6 CM e s $2 43t 7 B B BT 0 I I 4% . 1248 1 vl DAAE & 1)
AL (1t , 100kHz 3] 3MHz ) s2Hl KM 15dB #) 30dB () CM ZEJ , iX45 Bh i/ CM Yl ( iE% 2
JE AR ERCR R ) IRST .

TPSF12C1-Q1 ) TAEFR G ETEE N 8V & 16V , TS 18V W L. Za s mE

A AL M2 R BT 1K) P 305 R

AR IE R 1847 N B YR LR UVLO

B O T DR Tl E
EN iy A\ AT 7E 22 48 25 R IR ST g

BHIE EMI JEJ 45 H BE 1T 3 2 TR EMI JES BRI RAR . RFREE | FRA BT 2 CISPR 25 5 284& 5 kK HH R
. TPSF12C1-Q1 KA L N soAam R ik i 5 S ( 78 BRSNS GRS 80 ), Rl e A IR B A5 iR
454 105°C 1 150°C.

8.2 TR &
C T L R Lo T T |
[ Sensing and filtering stage | : Gain stage : | Inject stage :
| | |
| I Lo :
' Live I cop L |
| —_ I PRy : I Neutral |
| | —i |
| o Lo :
I [ GND I I : I |
: Neutral : I | vop | comp1 comp2 | | : |
|

| | |
| I I T NN :
I p— | | VDD N |
| | |
| SENSE1A I : | :
| o ' |
: 1 SENSE1BI : : : |

T |
: SENSEzAI Filter : : | :
| I |
: SENSEQB::[: | : :_ T : :
| i bty Ik B | :
| | ' |
| | |
| § | . | :
| | |
| ° | -
I L ____________ I

REFGND/I IGND/L|7:
GND GND GND

8.3 Fe: Ui Bl

8.3.1 A5 EMI 3Bk

BEH B RN EMI S N DB A8 2 v B T R AR R 8 BT T I i 1 Rz — |, X TR A 55 i 2 IR RS
SR AL A AR R L XTSI A R , CM JEiAL A Y LA AR IR A CM R | T CM e
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FEI AT X RS 2% 10 U H B AR {1t DM JEDR . SR, S TRl im 22 4 EoRk |, T BN A CM JER 28 rl i A A R
FY B2, RIEFHERR ST CM Juiit BB R Se Bl b B, & SRS IRHEE.. K H SRR
TR, SEIBHIAR |, VRGN A% IR A0 B AT A N — AR rE YR R i 2R 40 SIS S (DRI SRR R %o

8.3.1.1 JFFE

] 8-1 T T FL 2% L I % 33 700 87 FH P AL G P 2 TC U EMI JEVR Se i R, L. N AT PE 4> BI48 k2. BLR AR
PR HER: . BRI 2 gk s vl R b s % |, S AT RIDRACMELM N |, fEIX SN g, CM M 7S @ 5
DM 1 75 5 3k LS o AR S U 30t 38 o AR AR BT 75 PO AR (8RBt I 2 NG AR ) SR e TCThIED: 3%
TCAF IR

Lem Passive filter circuit Lowz
L [ [
AC = Cx1 E =Cx2 E = Cxs ACIDC
source regulator

pE N ° ° Chassis
i Cus :L CYz—L Cvs :L CY4—L i

4-5 times 4-5 times
lower lower
inductance inductance

\4
Lemt-aer Active filter circuit Lomz-aer
L ° .
AC = Cx1 E =Cx2 E = Cy3 AC/DC
source regulator
pe N . . Chassis

i Cot R, Cins :L i

= Csent c Cy1 == Cvo=—
G2

L L
COMP1 COMP2
SENSE1A INJ

SENSE1B ' D

TPSF12C1-Q1
SENSE2A EN

=AC/DC
SENSE2B VDD

l:l = Single-phase AEF IC

= » ) REFGND IGND
L | = Sense, inject capacitors

Bl 8-1. FlT-SEEL CM IR B TCIRIE 52 a5 AIAH N N7 VR IE I a8 R R 07 SR v B S 2 1

8-1 ik ELAFAH L AT VR UE B BT . AT VR R ] S AEF R ERIUIUAL T CM HiEit el 2 M PR~ Y RS &%, T
K- TPSF12C1-Q1 J5 CM HURFZHBARFISTH 2Fiit 4. TPSF12C1-Q1 (KAl 5] A — 241 Y #iE
Rl i 2 4% (G Y 680pF ) 5 HLIRZLHER | JFA N AR R @ IE R A S T AL G A8 . 1% 1C AT 2 AR
( 50Hz 5 60Hz ) AZit i P& DM T3, [RIAH S A A1 3 mT 8 B FRLES SR TBOR il CM T30 (et PR RRE 1k
M CM WIS EERE , 1] 8-1 HIBCE T WA CM Juifi bl 2 R f X HL 7 8% AT DA RO 7E L Y 24 % 2 1] 5 (1A BEL BT %
&, EEAIAFNK MHz B0 AR AT BLOURE ] —ME N A SR AT AN B — Sk 2k b (Gl R T L e L
PR IC FIT A FIRZL ) .
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8.3.2 ALK

T F#% CM e ) AEF HLE W] MRS 178 BIr it B3 3 B TR CM i B [ HRAE FLER B Y fE 25 4 (1 A HE
o 4 CM ZEIRICE R VSCI AEF B AT — NHCR AR PAFAEN LA AS Cing MR HEAS o ORI i A U5
HL AR SO ABUIR Y CM HiE it e S H P il SE LAY | OKRHS Y B AL REDS CM it el i k2 e ik
80% ( [RS8 S5 PR SLPR EARIFAAL ), MTTFEAR CM JEdE IR . R .

TEN R (10 P 00 e A AR ARRABURT PR 30 S AR S = e Bl P, T AN SR 0 P 425 i P e 00 52 ) AR AN ) £
REATE AN A S S A (R 8-1 P RLE (R BoR ) fRFF/NT B0 T2 A0 & T B e Y R 4RI
A, TR R BRI I F RS bR b AR R AR B

8.3.3 SR ALK BRIk YR I A%

TPSF12C1-Q1 B —/NWE I N LK IE R 38 o mdpERE A8 R Ak YR 28 o s (A FE R FNZR HL ) 1) v 2k i A
F (50Hz 5% 60Hz ) 73 & , MR AT AEHbFEE INJ AR 4 )4 B s Ve

ZHEGIEAE CM LA 2P 5 ST RAD | H0H|HE Y DM 208, JF4REL— /MR CM B S SRIERE S ( ALk
AR ) o SiE BN VER] | AL L COMPY 5 i Rk I B (1 =5 CM IS T X 5t A2 7%
PRI BRI o BT RN IE I AR R AR B AE b | DR R DT E R R A 1 B 2 3 e s B ) R

8.3.4 M2

TPSF12C1-Q1 B4 84> N E M2 |, 245 COMP1 #1 COMP2 2 [dl [N AR —MHIESRSE SN |, 2T
IR T e 2 S 1) 22 RV 4 51 - S W B A e 2 R P i T

8.3.5 ZfEEH

TPSF12C1-Q1 EAfReH AN EN , X R VFRWrsfh , MIMTEA TR Z K EMI 1 [R]F7 N 235 PR Th#E . Mds ik

T A FDIRAS S, S0 5 A R EE 4 A A 13.2mA Fl 55 n A, BT 2 i vl e AN b i | Rk
VDD 1 EN Z 8N #3%E4: 7 —/> 850k Q FhirifH , MIfifE EN 5] M54 1%

AN G2 T 2ERDIRASE |, IND FREMRHESE | DLRKS Ciny S BEAIA RHLFH
8.3.6 HJEHEJE UVLO {2

FHffR TPSF12C1-Q1 7& VDD i HL AT B (] DA A R R 2640 221847, st A W E UVLO R IhEE , mf
7€ VDD i F H TAE s R R AE v F 47 . 24 VDD s st 7.7V (LAY ) B, UVLO M, AT Se 3l 1B
TAE. tn% VDD HJERFZE KHE 6.7V ( #AE ) LLR , U UVLO #4& . UVLO B KA 1V,

8.3.7 AW R

TPSF12C1-Q1 it N B IRy ThEE |, IR REIT RME 175°C R oeWrgsfF. 85RO 20°C J5 , #344F
FHH D). EEMFE |, BRI B o I R AR G . 1% 22 1 B A AR S A AN ) B, AT AR Rk sk
7R DA RGP HE N FNIE H HASE T

8.4 B3FThEEA

8.4.1 Lk,

EN 5>y TPSF12C1-Q1 AP 456 ThAE . 24 EN RS T AME 0.8V I, 2ef4b T, KZH N H

B ICHT . GRS AR S AL PR % 55 u A ((MLfE ) o TPSF12C1-Q1 i&K A VDD WK RS Wik
VDD HUEARTIE UVLO BIME , SRR ORFFRWPIRGS . EORHWIMRAT | INJ fth fr 2 e

8.4.2 AT

2 Vypp M T3 UVLO BIME. EN Ny - A o #Gpsny , TPSF12C1-Q1 AT g7, fi 2 1247 (1) 5 18]
izt EN JERS) VDD |, IX Ak a] PLZEBE BN i s IR BB UVLO BB FEER SEBLE 8h. T | S
K COMP2 =S IHAE INJ 515 B ORI s S .
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9 BRI
#IE

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

9.1 MAER

TPSF12C1-Q1 4% AEF IC F B TGS A IR RE R CM EMI HHE. BE334F8 EMI I 5 4H 22 45 2 v Y 1Y
CM AL T — AR BHPTER AR |, A B T3 2 E B EMI ARy BRI E BRAE , a0 -

+ CISPR 11. EN 55011 - Tk, BIZFIEST (1ISM) B FH

* CISPR 25. EN 55025 - {54 N

+ CISPR 32, EN 55032 - £tk NH

T IR AL T TPSF12C1-Q1 k7 RS tHE R | AT R84 TR TPSF12C1-Q1 P AT TiH5E 2% |, BA
B RGN RS e N IR B A& R oo .

9.2 HLAI N

ARk TPSF12C1-Q1 HHR LA R g IR BE I . WrRHE 8. PCB A5 Jm SCAF AR S5 2R | 1621 TPSF12C1-Q1
EVM.

9.21 &1t 1 - FATHINKE (EV) Y EZEEEZ 7 HEE (OBC) ) AEF HEE

9-1 AR AR LG WIS TR EMI S8R 2811 7.4kW =% F OBC HJEFEE . CM JEii A Y A2t CM JE
W, T CM JEifi B A X 25 8% I B Rt DM JE . 5 TI 2%t TIDM-02013 Al PMP22650 #H1BL , i% L%
15 FH I HH A (TTPL) TR RS0 IE (PFC) RS |, J5 ER A A U [R5 B Th g il 44 CLLLC #i4h.

TTPL PFC %t 1L 100kHz & & JF 2 % iz 47 . CLLLC B& & E M/ E 4 L 200kHz % 800kHz ( 45k {H
500kHz ) RIS SR IZAT |, B T Bt B R AR AT A, Rt Rg ey . REHEH LMG3522-Q1 GaN H5e ] 5k
P 3.8KW/L [T GRHEZR ) SR | {HAL G TR EMI JEIE 2% PE M v 7 R ER ST 20% LLE.

I I
| | | |
L " A a4 d B e L
AC mains ‘ . - : —— : } capac‘l‘tance }
| I I 3
Cx1 = Cxz T Cxs i i::i : H g i E
i e T
| . J% " :
1 Cvs lCYA |G lCYZ i _,:1 _q | } _H _/a - \_}
I T 1
| | |

il |
1 Chassis (PE) [ "! = 2-phase TTPL PFC stage
-
L

"} = CLLLC DC/DC stage

Bl 9-1. KRES W%k EMI JE323F) OBC 1) HL % L K]

HER , BR/EREICH SRS GaN HYFEF & dv/dt, 28 2% 54 1] 28 DL BTG He i 1) & Fh I D615 5507
A ARG N CM EMIRFIE .

AN H B E ] TPSF12C1-Q1 K5 9-1 85N Cyz Al Cyy HIPEAS Y HZR 2 HON A AEF HES . ES 1K
9-2. AEF HIEXIRULAL AR | X ] FRAC ALY | BEMFFIK CM Hudild ( IAE4R €N Lomr-aer A1 Lemoaer ) FIR
S EEMRA. BINFEN AR BEARFDNTERET S50 Y HASRRE A |, I 2R B R
TR IR SR B AR BRI
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. Lomt-aer
AC mains

LCMZ-AEF

s

’—|O
?

St Ik Rt | Ce1 Rg
|
} Csena == = Csent
[ [ S, | Ca2
U,
L L
COMP1 COMP2
SENSE1A INJ
SENSE1B
TPSF12C1-Q1
SENSE2A EN | 4— From MCU
Chassis-referred
)
SENSE2B VDD porgr sueey
REFGND IGND

Chassis (PE)

9-2. %#: 7 AEF B[ OBC [ H s F HE &

9.2.1.1 ¥ ER

- = OBC (PFC + isolated DC/DC)

|:| = Single-phase AEF IC

e
L_

: = Sense, inject capacitors

% 9-1 R T MM RGN TS IT S 8. 0045 D9 A2 18 Y 1058 F SRS RS T ST VR AL Y U SR LA

£ 91. &itsH

BItSH e
AZ LA\ FL R 3 85V % 265V RMS
ETRAR N LR B AT R 47 Hz & 63 Hz
N RMS HUR (( BRfH ) 32A
L R Y R 250V & 450 V
BUEH H ThZE 7.4kW
i R (KA ) 20A
AT ELR AT ISz (e ) 100 kHz
ELRYELR I IAZE (W] AE ) 200kHz % 800kHz
SY e IR AR (KM ) 10nF
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9.2.1.2 JEH 1 L FE

* 92 4 TNk OHE |, IXEE S TPSF12C1-Q1 EVM A F ELAH [F] o AR5 T8 80 PR N FEL S 2R AR AT
1 TVS MR, DMEAESR NIRRT LB AL .

% 9-2. BF B 1 1) AEF BB o

SERARF | BE BRI il () RS
CSEM(‘Z)CSENZ 2 |[WE%, W%, 680pF , 300VAC , Y2 MuRata DE2B3SA681KN3AX02F
Cing @ 1 |H%58 , B, 4.7nF , 300VAC , Y2 MuRata DE2E3SA472MA3BX02F
Co( @ 1 |, W%, 4.7nF , 50V, 0603 Sl
Cps @ 1 |HAE, W&, 22nF , 50V, 0603 T
Cps 1 |HmE%, W%, 4.7nF , 50V, 0603 S
Cot 1 |HE#, W%, 10nF , 50V , 0603 & Fh
Ca2 1 |HZ%%, W%, 10pF , 50V, 0603 & i
Cvop 1 |, W&, 1uF, 25V, X7R, 0603 & Fh
Diny 1 |TVS 4%, M , 24V, SOD-323 Eaton STS321240B301
Rp1 1 |HPHYE , 1kQ , 0.1W , 0603 & Fh
Rp1a 1 |HpEZE, 50Q , 0.1W , 0603 & b
Rp2 1 |HFE%%, 2000 , 0.1W , 0603 &
Rps 1 |HBAZE , 6980 , 0.1W , 0603 S
Ra 1 |HFE%E, 1.5kQ , 0.1W , 0603 &
Uy 1| RIS I R G TPSF12C1-Q1 #L 8 AEF IC {88 (T1) TPSF12C1QDYYRQ1

(1) B B=G70 BAA.
(2) AR A H TR R B A R

B, TPSF12C1-Q1 AEF IC BIE T &R CIRIEH B M RASE TN EWIET .
9.2.1.2.1 WP HEEHR
TPSF12C1-Q1 FIA I 51 I 1C P i i i as FE S 2 G 88, M40 Fe YR 2 Hi s ) ZR B AR F DM 43 &
[E R EL 4 CM 4> B . X LUk I 5] B ot T4F © SENSE1A 1 SENSE2A 73 Wi%E4# % SENSE1B i
SENSE2B.
K 5] B Y 208 B S WA B H YR 2k | AEI 9-2 HFHRE N Coent A1 Coeng. 7RI %% 680pF.
300VAC 1] Y2 ZE kil s % |, DAMEAE S R ER I B IR N iz 47 i #E SENSE 5| il B & AR T 1V I IEE T HLE .
9.2.1.2.2 FEABIASR
INJ F5 SR Y Bie A ER R EIRLE |, 7£& 9-2 48N Cinyo TR IESR 4.7nF. 300VAC 111 Y2 %iisE
VENHESRS , DUER INJ AR RS E |, S5IEfRBEEZ mE0H 2.5V RE. INJ 5 mE N VDD B
BRI 2. KA 12V EBIREUE U 2.5V [ L FRE , XEWREEERISIT T ST £3.5V K20E.
&
Y2 THER Y FUE B INA A S E LVERE AR T 5 . A 08 28 AT A K T4 h i
TG, JCHRAERE AR IR VS B 3 AT TAE I o SR PR IR N H 28 28 0 A 5 AT S P 75 O TR
PEVE R . ARPE B S T 3, KT PO ARSI AR N 25 BT BE 2 R e v PR RE .

9.2.1.2.3 *MEM L

M TPSF12C1-Q1 (14 A FfS G 18 i 2 A1 SRR W 2% 453 L (1) CM e 75 45 5 H 48 2 0 AE P9 38 SeAR IR . 1IC i) COMP
A COMP2 5z [a] (7eft ( #E1l 9-2 €N Rey Cgq Ml Cap ) I T i B 245k
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EARH G, BFHES Rg £ 2 EMI JERE A 7R A AEF M58 . AR Cor 2 MINZ o CAE(R
AR (R BELAT , AT T B ALY AEF ORI a5, DAgE— B4 INJ % th o tH IR 2R B e o . HS 4% Cop 1R
PN ORFFI 25, ANTIH e AEF i % .

Ry EFE—NAT 1Q F2kQ ZPME. 1.5k Q FRLFHE W Wak#E | 7545 ik £tk PR K 1% & 50dB 1+
i as. 79N Cgq M Cop 4% 10nF AT 10pF MUHLZE |, AT AR T KME 10kHZ BI3E a3 R %, DASRILER e A
MHEITZE P, o

9.2.1.2.4 AN

INJ 5] BRI N 2548 2 (RSB o 2 @ BB E N 2% . e il 75 ZEBH JE SR 2 CM P i Pl Fe AV E N R 2
B YR | IXAE AEF R85 P RN — M B 5 ZE.

@ 9-3 %EHEZ%EAEF%:‘%EG RC ﬁj\ji : RD1‘ RD1A F CD1 }\}\ INJ %Iﬂiﬂﬂéﬁk#/l\éj\jz ; RD2 F CD2 '%E%?@j%i”
GND ) RD3 *[] CD3 #H%ﬁé*%i”/f)\ EE%Q:%&O

Lemi-aer Leme-aer

AC mains
L

o Py .

AC/DC

C J‘ C
/;@ X1 x2 3 b regulator
N _ . o Cv2

Chassis

Ml il
Csenz2 == = Csent

a8

Ca2
Uy
L L
COMP1 COMP2
SENSE1A INJ
SENSE1B ‘*‘ Ding
= Zp4 branch
SENSE2A EN
= Zp, branch
SENSE2B VDD
= Zp3 branch
REFGND IGND
TPSF12C1-Q1

Chassis (PE)

& 9-3. IEAMZ

RIEEANLE] , AEF HLEEXT CM M SR At bH ST . 4R A 9-3 R BoR i =ANFHEBAH3 , i1 %
AEF FHHTEELN :
ZINJ(S)+ZD3(S)+(ZD1(S)”ZD2(5))

_ . Zoe(8)
1-Gpgr(s) Zo1(S)+ Zoy(S)

Zper(8) =
(1)

Hrb | Gagr T M HYEZEE] INJ 57 i3 25 (120 TPSF12C1-Q1 PUN [ TiH5E4 1A CTHEAIEE ) -
HFER 1 BRI Zing 5 Zps CLEFREER) Zpg AT Zpy HE S B BbA , 1835 Gagp 81t Zpy 1 Zpy Z (A1 #4315 2%
I3 R LCT /N o IXELRG R LRI RE In T AEF B 2GBEPT , R RS T =itk e |, X rn 1 VR FI AR e 1t 2 1] 1)
AU
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Bk, BART

TR, FH P AT DU I A A AN 2 BB R T e X PR e

FVEANM G RRFFRRENE , HE RSN SEN AR RIS , W

E'/[LJ

W A EMI FRZKCER .

Increasing
frequency
CSENZI ICSEM Low-frequency . Mid-frequency
- equivalent circuit Ciny CSEN2 Csent Re equivalent circuit Ciny
LJ LI Rps LT LT Rps
COMP1 COMP2 COMP1 COMP2
SENSE1A INJ SENSE1A INJ
SENSE1B Ro; SENSE1B
SENSE2A EN SENSE2A EN 1
Cp2 — Cb2
SENSE2B VDD 12V SENSE2B VDD
REFGND IGND REFGND IGND
TPSF12C1-Q1 TPSF12C1-Q1 s
RC filter (Rp1, Cpz) provides compensation .
at low frequency for stability The impedance of Cp; shunts that of Rp as
Y frequency increases. Lower impedance in series

CSENZ ICSEM

Rps in series with inject capacitor Ciny
provides damping at low frequency

Increasing

frequency

e

Highest-frequency

:

equivalent circuit —-c,,
Ce2
L
LT LI T
COMP1 COMP2
Ro1a
SENSE1A INJ
SENSE1B
SENSE2A EN
SENSE2B VDD 12V L
REFGND IGND
TPSF12C1-Q1 Yok

sl 9-4 Jr7s , £ 5kHz % 50kHz Y N KR~ , JufF Rpq A1 Cpp #RAHEHM::
B (10kHz Lk ) 8, "4 SO F BB b

Rp1 #1479 Cpq
Cpg ##:79 Rpp
Rps ##: 4 Cps

B, MR AEF RS HUAHALAR REAE i (I8

At high frequencies, the impedance of Rpia
exceeds that of Cp. Rp1a provides damping and
improves the phase margin of the AEF loop

with Ciny helps AEF performance. Cp, > Cpg

Increasing
frequency

High-frequency

i

CSENZ T I SEN1

equivalent circuit
RG CINJ
m Cos
LT LT
COMP1 COMP2 Co1

SENSE1A INJ Vinop
SENSE1B
SENSE2A EN
SENSE2B VDD 12V Rp2
REFGND IGND

TPSF12C1-Q1

At higher frequency, the impedance of Rp, exceeds
that of Cpy, resulting in Rp, and Cp¢ forming a high-
pass filter, which maximizes Viyjp

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

& 9-4. IE AR B EZTTfr SHRERIRR

B, K 9-4 BoR T R H BRI % e R A
PAN R NE N M BT HE R 2 A TS T SR

st

, T Rpz #1#] LC AR M. £

PASEEL S 47 (S DRk e

# T 100kHz ) T/ %, M Cpq #4804 Rpqae M £ 05 fA) &
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1. FCBHJE M BRI a5 R VEAE SkHz £ 50kHz YElH W AT REANEE |, WRTITA | 1X5 CM Ju i el F AR N LA 2 (1]
¥ LC HRA . MHEEITE (B TPSF12C1-Q1 PUE N TTHAES ) MRS frstapiiy » BB HEAIE X
-180° Hi#i AIE , Rn I aiii L.

2. EPFEAEMAMER , B Rpy M Cpy HHA T AREMEMRMH )2 —

1 _ fLFstabiIity
27 -Rpy-Cpyp 5 )
f8%E Rp1 = 1kQ |, JHBRIRAE 35kHz AR E |, A £ 3 kK E Cp, MHEAME -
5000 5000
C Fl|= = =22nF
p2 [ NF] 27 Ry [ K] fLpetapiity [ kHZ ] 277-1-35 " 3)
3. %% Cpy <Cpy, MAFIIEHFZ Cpy = Cpof/5 = 4.7nF,
4. EF Rpy MHEH , UME Rpo Cpo MFEAAIREET Rpys Cpy M A%
Roa[] = Rl 2] CorlnF]_Rer2] _1000 _,q,,
Coa[NF] 5 5 "

5. ki RD3 (1) FELREL SR FT ) AN R A 8 fLFstabiIity BRI A R
* Rpz FHLAESE R 500Q & 1k Q.
« 5 Cpg 2T Ciny BUEM M , LME Rpg. Cpg FAMIZ /N TIFXHE,
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- Vune 500 VDIV - - - . o e o o Ve 500 V/IDIV \ Positive overshoot
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= INJ TVS diode clamps
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Legend
I Top layer copper
Route sense traces S1 and | B Layer-2 GND plane
S2 away from the INJ trace ™~ Top solder
Keep the VDD capacitor __|
close to the VDD pin ! U1 HHII
0 0]0 00 O
Place the compensation Keep the damping
network close to the | network close to
COMP1 and COMP2 pins the INJ pin
INJ pin probe point ——
& 9-10. BATH 21
 For evaluation only; not FCC approved forresale. " S ®m % 5 5 5 woa ; Legend
i i s % % DANGER: + - -+ % INSTRUMENTS . . . . . . | Top layer copper
TPSF12C1EVM- FILTER
LINEINRUT. . . . . . . . HIGH UOLTAGE! - - ‘spovspeva ° S  mmmm Bottom layer copper
Top solder
a
!
0O on > - Bl 37
o= um o -
o off Max16V Max36V
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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 ©)
@ ©)

TPSF12C1QDYYRQ1 Active Production SOT-23-THIN 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 150 TPSF12C1Q1
(DYY) | 14

TPSF12C1QDYYRQ1.A Active Production SOT-23-THIN 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 150 TPSF12C1Q1
(DYY) | 14

TPSF12C1QDYYRQL1.B Active Production SOT-23-THIN 3000 | LARGE T&R - NIPDAU Level-1-260C-UNLIM -40 to 150 TPSF12C1Q1
(DYY) | 14

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

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

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

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

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

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

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

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

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
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OTHER QUALIFIED VERSIONS OF TPSF12C1-Q1 :

o Catalog : TPSF12C1

NOTE: Qualified Version Definitions:

o Catalog - TI's standard catalog product
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