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TPSF12C1 7 EMI JI & Fir 75 50050 B N £1 X% CM Mg A 3240t T B BAR BT T 45 . 2 P vl AR SE FH IR
JEEE (Bt , 100kHz %) 3MHz ) A S2El K HE 15dB %) 30dB (1) CM T |, iX A BT/ CM Jaif Bl (8 2 ik
PR rIe ) IR,

TPSF12C1 W TAEF G ETEE A 8V £ 16V, AJA& S 18V L. ZoefhirstaE

AT AL M2 R BT 1K) P 305 FEL

AR IE R 1847 N B YR LR UVLO

B RO DR Tl E
EN iy A\ AT 7E 22 48 75 R I ST g

AIE EMI JESE 48 LK 1] 25 PRI EMI JE RS A . RSPRE S | [N B T2 CISPR 11 #1 CISPR 32 B 2%
& SR BFIRH] . TPSF12C1 SR L N 1) 545 /R i e vk 51 BHES (75 ZERAME et b ), s siim e
&g iR 4379 105°C F1 150°C.

8.2 TR E
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

BEF B R EMI S N DB A8 2 v B T R AR R 8 BT T I i Rz — |, P TE Tk, Alby ARAIH A
R PR ARG SR B R A AL R E . T A AR, CM PR A Y A Rt CM

Copyright © 2023 Texas Instruments Incorporated FER PR 9

Product Folder Links: TPSF12C1
English Data Sheet: SNVSCB9


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/tpsf12c1?qgpn=tpsf12c1
https://www.ti.com.cn/cn/lit/pdf/ZHCSQA0
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSQA0A&partnum=TPSF12C1
https://www.ti.com.cn/product/cn/tpsf12c1?qgpn=tpsf12c1
https://www.ti.com/lit/pdf/SNVSCB9

13 TEXAS
TPSF12C1 INSTRUMENTS
ZHCSQAOA - MARCH 2023 - REVISED APRIL 2023 www.ti.com.cn

JEBE L T CM Paim B X A 2R R RSt DM JENk . AR, ST R 2R, T IS CM E
WA TR A AR Y B, NEFHE RN ST CM i R SE L B TR, , IR SRR BB R AL E, 4
R H B LIR R . SEIZ R TR I 28 oL B 1 3B 2 v R — AR R Y5 5 e 22 495 SIZ 0 B 5 02 11 0 U 8 A e
8.3.1.1 [FFE

P 8-1 it T BL2R X3 28 B PP A e B E R EMI SRS 25 1K JEEE . Ly NORI PE 058 K2k LAY
PERHERE . BRI 2 ORI ik B, )2 T RIh R BN, AR LSRR, CM e A3 L
DM B 7 SR LA o AIRB O HARAE B 7 A R (B it h 2 N AR ) SR RE DI &%
TEAFIIRAS

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

A4

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

i Cot R, Ciny :L i

Csenz 5 = Cseni c Cy1 == Cyo2—=
G2

L L
COMP1 COMP2
SENSE1A INJ

|

SENSE1B ' D

TPSF12C1
SENSE2A EN

= Input source

=AC/DC

SENSE2B VDD
l:l = Single-phase AEF IC

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

Bl 8-1. FIT-SEBL CM IR B TCIRIE 5 a5 AIAH N X7 VR IE 5 a8 R R 07 SR v B S 2 1

8-1 ik ELAFAH L AT VR UE A BT . AT VR R I S AEF R ERERUIUAL T CM HiEit el 2 [ RIS Y R &S, T
K- TPSF12C1 Oy CM ALt fR (AR BT 2 Ji ik A2 . TPSF12C1 (MGl 51 B Y — 41 Y B0E Al i
Fav (EH N 680pF ) 5 HRAIER: | IR AR RIEJER S NE TG4, % IC Al &g AR ( 50Hz 5
60Hz ) 22yt L E L& DM 4t , RIS A AN T 1 R JE HL B SR UK =45 CM 8 IR ORI E 1k

M CM WIS EERE , 18] 8-1 HBCE T WA CM Juifi el 2 R i X HL 7 2% T LA RO 7E L Y 24 % 2 1] S (1A BEL BT
&, EEAIAFNK MHz B0 XA AT BLOUE ] —NME N A SR AT AN — Sk r i 2k b (Gl R T L e L
PR IC FIE 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 ) £
RN A S 0 R (AR 8-1 LB BRI IR ) R4S/ T B0EE TR MOC IR IE B A th B ) Y AL AR 1Y
A, TR R BRI I F RS bR b AR R AR B

8.3.3 LR BRI HI eI 2%

TPSF12C1 B —/NN B 15 N R IE I 28 . i@ e 28 s p H YR 28 v [ (A ER S RN fE R ) 1 i 2R B AR

( 50Hz 5% 60Hz ) 20 & , M/ A e INJ ACM 46 H i P R S L

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 H4 34 N AME | 245 COMPA F1 COMP2 2 [A] (I AN FE 245 88 fl— AN R PH B8 45 S RN, S TE R
HIVH G 2% o Bl FIZ N B2 | AT DAY/ B4 FH i A0 o

8.3.5 ZfEEH

TPSF12C1 HAfigeHI N EN , X RVFRWrasf: , WM 7EA T Z K EMI TR & P 235 BRARIhAE . e ab T )5
FHANZE FDRAS T, HR (E A AL AR I 13.2mA Fl 55 n A, T4 2 W T ol BEAME I 4t |, Rtk 7F VDD
F1EN Z AR EER: 7T —> 850k Q FHieafH , MIfifE EN 5] R ITH .

AN, G2 T 2R RLIRASH | IND FRZEMRHSE | DLBRKS Ciny S BERIA RHLFH
8.3.6 HIFHEJE UVLO {2

N TPSF12C1 7& VDD 8 H AT s A ] DL S R R 2640 N e 4847, ZasfF B A W E UVLO fR¥PThae , nlfE
VDD & T H TAE s R AErT S A4 A . 24 VDD HE#T 7.7V ( $84E ) i, UVLO #aJF , M sesliEs T
fE. ni VDD MRS KM 6.7V (4LAE ) LR, W UVLO #:4 . UVLO B KN 1V.

8.3.7 Rl

TPSF12C1 24t B it BRI ThEe |, AI7E 5 RME 175°C ISRl 284k, 44510 T FE KM 20°C J5 , S &E
Jash. BN , ERIAEE IR BAERRAC . %23 1F 2 A R AR (0 S0t (8] B, A DLEE RS 6 T
DA A A3 N IR H e

8.4 B3FThEEA

8.4.1 Lk,

EN 5[y TPSF12C1 R HEFF etz hlIhfE. 24 EN HEMR T KME 0.8V i |, #3fFAb T oebidizl. KEZH N B
Flbr. KW TS HGIEE 55 A ( LBRME ) . TPSF12C1 it H VDD W EBRERY . W VDD HEAL
FH UVLO BRI , SRR WR S . R T | INJ #r i 2.

8.4.2 AT

2 Vypp A TH UVLO B EN A P B i Gz my , TPSF12C1 AT s, fi 2 @47 i) 5y
LSk EN 3 VDD |, SX Al AT DAFE I ) H R B R UVLO BRE BRI SEBL S 3. R R | 28F 0K
COMP2 FI{ES3E7E INJ 3] EH ok (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 $L4 AEF IC & Bl T X035 B AH H R R S5 CM EMI HHE . ILE8 1A EMI I B AH S 2 YU N 1) CM g
PR T — AR PHPTEAR | F BT 2 E br EMI AR e FRAE , #lan -

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

T InRANfE AT TPSF12C1 Mff ok 7 &S AR |, oI F#A T TPSF12C1 PU AT E S , LB R
Gkt N GO ZE e N R A 1 e

9.2 AN A

5 TPSF12C1 MICSEBL ik B . M0kRE 8. PCB A & S AR 45 5, #5214 TPSF12C1 EVM.

9.2.1 %it 1 - AT EHE 3kW IRSSBHIZERIE K AEF B

Kl 9-1 BT R AL S 20 EMI JE I 35 1) 3kW %% FE IR 25 38 ML AL Ao )5 B I . CM Hifi LA Y a7 2842
ft CM 3 , 1 CM JEJ A X AR KR BRI DM Hi. 5 TI 2%#&it PMP23069. TIDA-010062 Al
PMP41006 &1BL , 1% HL %% FH B A TE A SR R BRe IE (PFC) Wi ELV/ELIR IR AL e kg B AR IS | R B
SEFF AN RS 0 (PSFB) #hfh. B0, B/ E R K AT LU BA r AR AR (2L T LLC 133,
TEMAFERBIH , TTPL PFC Z0ARTRS 85 20 B/ BELIR 2 43 5l A 100kHz F1 200kHz [ [E 8 H A is 1T . JREE
GaN HLFEIFC (Bl , RATEAEIThEER LMG3522-Q1 ) AIsEIl @I R & | (B G TCIR EMI JE 3 #7558
Zb YR ERARAR T R 20%

L L
AC mains o e

TETHE -

_CYa lCY‘l __CY'I lCYZ E
|
________________________________________________ I
Chassis (PE) ! = Single-phase TTPL PFC stage

&
-
=

| = PSFB DC/DC stage

B 9-1. RAESHFE N EMI SR 25 1 AR 5524142 e 95 ) fe £k, e i S 3 I
EEE, ER/ERFEIEHASRYE GaN JF 1 dvidt. A8 1k 2% Se 2 [a] H 25 DA BN B2 1 &% RO 563 M A4 i
25K CM EMI R4 .

A RBIE ] TPSF12C1 ¥4 8 9-1 $f85EJ Cys Al Cyg MITEA Y BB B A AEF Bk . 155 W&
9-2. AEF HIBRIRHUEN ARSI AN | IXATFRK CM HUR(E , BEifF#K CM JEd i ( IUAESREN Lomr-aer

12 R 15 Copyright © 2023 Texas Instruments Incorporated

Product Folder Links: TPSF12C1
English Data Sheet: SNVSCB9


https://www.ti.com/tool/tpsf12cx-design-calc
https://www.ti.com/tool/tpsf12c1qevm
https://www.ti.com/tool/pmp23069
https://www.ti.com/tool/tida-010062
https://www.ti.com/tool/pmp41006
https://www.ti.com.cn/product/cn/LMG3522R030-Q1
https://www.ti.com.cn/product/cn/tpsf12c1?qgpn=tpsf12c1
https://www.ti.com.cn/cn/lit/pdf/ZHCSQA0
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSQA0A&partnum=TPSF12C1
https://www.ti.com.cn/product/cn/tpsf12c1?qgpn=tpsf12c1
https://www.ti.com/lit/pdf/SNVSCB9

13 TEXAS
INSTRUMENTS

www.ti.com.cn

TPSF12C1
ZHCSQAOA - MARCH 2023 - REVISED APRIL 2023

2 DA HL SR P EARFFANE

A Lomo-aer ) BIRSE S EEAEA . MAENEESR SRS BHIEH Y BRSNS RAERRFAHEL, Wi

. Lemi-aer
AC mains

LCMZ-AEF

T

N 3 . 2 3
A (y A I Ce1t Rg [
} Csene == == Cesent } = Cing 1

I

______ N Ca2 L2

Ui

LT LI Cos = Ros
COMP1 COMP2
SENSE1A INJ |—<
SENSE1B
TPSF12C1
SENSE2A EN ==
Chassis-referred
SENSE2B VDD PR supely
REFGND

9.2.1.1 #if-ER

IGND

- = PFC + isolated DC/DC

77
Chassis (PE)

|:| = Single-phase AEF IC

L : = Sense, inject capacitors

Bl 9-2. FEH AEF T A I ) B AR AR 5545 HL U ¥ e B DR 2L )

® 9-1 BoR T BN AR B S AT S8, A3 i 2 i I A fih R IAT S AR 0 SR VR KL Y B2 B P

£ 9-1. FitsHK
BitSH i
A8 i N HL R 9 85V % 265V RMS
RN BRI 47 Hz % 63 Hz
N RMS Hf ( BRE ) 16A
DC #itH % 48V
et H % 4 1) 8 B HE T 3kw
I R 22 B A8 Bt T 2R 1.5kW
SRS ERPI RINF 100 kHz
B BRI R 200 kHz
SLY R IR A (KM ) 10nF
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9.2.1.2 JEH 1 L FE

#* 9-2 gyt T PrikyufHE | XEME S TPSF12C1 EVM F A A EAR Rl o AR e o5 FH 80 AR T N H 8 AR 01 )
TVS A, DMEAES AN IRIA ST SEEEHAL .

% 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 | AT AR R il TPSF12C1 3t4 AEF IC {88 (T1) TPSF12C1DYYR

(1) BSR4 % A,
(2) R I T A TR S R 25 A 2 PR A
B, TPSF12C1 AEF IC B 78 T &R LIRS 8 M R RS HCR IEWIBAT.
9.2.1.2.1 WP HEEHR
TPSF12C1 (KR 5] BN IC P B SE I #1155 41 & 2%, AT 40 B IR 2% L K 1 28 B R A DM 3 &, [
IFERECE S CM 43 & . IX LI 5] R TAE : SENSE1A fil SENSE2A 43 5ili%#: 2 SENSE1B fil SENSE2B.
KW S| RS Y %05E F 2 2 WA R R B Y 2R |, 7ER] 9-2 Th¥RE A Coent A1 Csenge 7RI A ik $% 680pF .
300VAC 1] Y2 ZE kil 2528 , MEAE SR LRI B IR N ig 47 i 72 SENSE 5| il L2 AR T 1V IR IS K HLE .
9.2.1.2.2 LA SR
INJ 5 S Y Bie AR ERE B IR | /£ 9-2 4R E N Cinyo R T ESR 4.7nF. 300VAC 117 Y2 %ilE
VENHZRZE | DUER INJ ACRAS i UE SRR |, 5IEfBEZ 0205 2.5V R E. INJ 5| E A VDD
BRI —2F. KA 12V EBIEUE U 2.5V I E N RS, XEWKREEERISIT T S IEEE £3.5V KI2IE.
&iE

W2 THER Y FUE AR NAE A SE TVERE AR 5 . A 808 BT AE (K T4

BAB , JCHRAE A E T A IR R VG ()3 L BRI AR IRE o 08 A0 IR YA N F 28 2% 140 Fl A I DAl 2 T 75 P iR

FEVEFE o ARPE EAARSZEL T 3, KT PO ARSI R N 25 0T BE 2 R i A e PR RE o

9.2.1.2.3 #MEM%%

M TPSFA2C1 1 P RS DU 308 335 2% R SROFH IR 26 15 H ) CM B 75 (5 45 i 388 25 207 N 38 S AH R 78CK . IC ) COMPA Al
COMP2 5|z [a et ( 7EE 9-2 48N Ry Cgy M Cap ) I T BLE I ai 4514
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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 .

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
[ )IER |, IXAE AEF MEg a5 th R — X R %

@ 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

AC mains Lemt-aer Lemo-aer
L (] Py (]
l CY1
AC/DC
C C C
/7g® Xt x2 3 b regulator
CY2
N . Py P @ ()
Chassis
Co1 Rg
Csenza == = Csent
Ce2
Uy
L L
COMP1 COMP2
SENSE1A INJ
SENSE1B ‘*‘ Ding
= Zp4 branch
SENSE2A EN
= Zp, branch
SENSE2B VDD
= Zp3 branch
REFGND IGND
TPSF12C1

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 T2 M HYEZEE] INJ AT 328 (720 TPSF12C1 Ul A [ TTH5 28 TREFAHCTHEAIEE ) -

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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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

g # .
CSENZI ICSEN ; Low-frequency Mid-frequency

equivalent circuit

Ce Ciny CSEN2 Csent Re equivalent circuit Ciny
LT LT Rps LT LT Rps
COMP1 COMP2 COMP1 COMP2
SENSE1A INJ SENSE1A INJ
SENSE1B Ro; SENSE1B
SENSE2A EN SENSE2A EN 1
Cp2 — Cp2
SENSE2B VDD 12V SENSE2B VDD
REFGND IGND REFGND IGND ’
TPSF12C1 TPSF12C1

RC filter (Rp1, Cpz) provides compensation

1

0

at low frequency for stability The impedance of Cp; shunts that of Rp; as
Y frequency increases. Lower impedance in series
Ros in series with inject capacitor Ciy with Ciny helps AEF performance. Cpz > Cp1
provides damping at low frequency
Increasing
. frequency
Increasing
frequency
CSENZ ICSEM Highest-frequency . High-frequency I
equivalent circuit —— Ciny CSENZ —_ Csent R equivalent circuit Ciny
Ce2 "
L1 Ll
LI LI - LI L
COMP1 COMP2 COMP1 COMP2 Co1
Ro1a
SENSE1A INJ ' SENSE1A INJ Vino
SENSE1B SENSE1B
SENSE2A EN SENSE2A EN
SENSE2B VDD 122V > Rp2 SENSE2B VDD 12V Rp2
REFGND IGND 3 REFGND IGND
TPSF12C1 A TPSF12C1
At high frequencies, the impedance of Rpia At higher frequency, the impedance of Rp, exceeds
exceeds that of Cp. Rp1a provides damping and that of Cpy, resulting in Rpz and Cp, forming a high-
improves the phase margin of the AEF loop pass filter, which maximizes Vinp
\

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

B 9-4. P ARG B LB SHK %R
WP 9-4 i , 76 SkHz % 50kHz i AT F , J60F Roq B Cpp JEEEHMEE | T Rpg # LC MR, 75
R (10kHZ LLE ) T, A0 R BT AL A R R e | DSBS A7 (O SEI A

* Rpq ##4 Cpy
* Cpp ##:9 Rpp
° RD3 t—%ﬁyﬂ CD3

BJa , WS AEF SRR ALAG FEAE S (B ST 100kHz ) 2, W) Cpq BN Rpiae GBI £F 5 17 25
Ei, B 9-4 BIR T FiRE R BEAR R I K.

PAN R NE N M BT HE R 2 A TS T SR
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1. ERHJEEIE s eIk AE SkHz % 50kHz JEFEI N AT REANRE |, WHATATIA |, X5 CM Juiit el BB E N B 75 2 (8]
1 LC WA k. MELERT L ( B ] TPSF12C1 Pk AT TiHRES ) MR fretaiiyy » LI AHA X -
180° HMai MIE , TR gL .

2. EBAEAIE 8T Rpy M Cpp RS TAREMMEN iy — !

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. 4% Rpg B HLBHRINH A FEE I fLrstapiity FHIT ISR
* Rps MILAESEH 500Q % 1kQ.
* 8 Cpz % T Ciny BUEHMIME , LME Rps Cps HAME/NT I IFANEK
Rpa M BHERAR |, BELJEHOR , (EARAN & ok /b ( sliamii Cps MME R S , PALRERE FH I EE A AR T
FFRAE ) o
6. N Rpa B 50Q FIHEFH , LIRS AEF SAEXHIARMARE (WRFRE ) »
9.2.1.2.5 JRIEFI
TCIRFNA YR EMI JE: 25 e I8 5 Al F A IR 280 42 BN LAE EEHb Y MOV KA VR IM RS . B4R TPSF12C1 11
K 51 BB A P ER L AR T ThaE  (HIE N A S |, 7EIR TR Rk & = A O B B, R 7R B S AR
fRY . B —AXA TVS “HCE B AR N A AR AR R |, ST RN 24V, R & 9-2 #45 i 1 SOD-323 4
SRk AT R ARAE 40V R 50V IR RS TIA 1A FiT 8A.
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9.2.1.3 /i fH 46
Kﬁjk%ﬁﬁ% , 7&)”\” VVDD = VEN =12V,

Receiver ) S _ [DA?J Receiver g . [:2?]
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Route sense traces S1 and

S2 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

INJ pin probe point ——

Ul _HHII

0 0|0 00 O

BSIQ254ﬁ

Legend

I Top layer copper

I Layer-2 GND plane
Top solder

Keep the damping
—— network close to
the INJ pin
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For evaluation only; not FCC approved for resale
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PACKAGING INFORMATION

Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ Ball material ® (415)
(6)
TPSF12C1DYYR ACTIVE SOT-23-THIN DYY 14 3000 RoHS & Green NIPDAU Level-1-260C-UNLIM -40 to 150 TPSF12C1

@ The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

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

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

OBSOLETE: Tl has discontinued the production of the device.

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

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

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

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

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

© Lead finish/Ball material - Orderable Devices may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two
lines if the finish value exceeds the maximum column width.

Important Information and Disclaimer: The information provided on this page represents Tl'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 TPSF12C1 :
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o Automotive : TPSF12C1-Q1

NOTE: Qualified Version Definitions:

o Automotive - Q100 devices qualified for high-reliability automotive applications targeting zero defects
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PACKAGE OUTLINE
DYY0014A SOT-23-THIN - 1.1 mm max height

PLASTIC SMALL OUTLINE

3.36
3.16 SEATING PLANE
il';\lELINDEX
‘ 12X[0.5]
— =% —
— ==
— —
4.3 2X
NS I — — 3]
— —
— — .
(— ="
T 14X 03]
- g $[01@[c[A0E0)
1.9

/// f\\\ \ 02 T1yp
“\ J\ ] JE[0.0S
\\\“//\\ SEE DETAIL A !

0.25 3
GAUGE PLANE

0°- 8° %

!
Lo
0.0

DETAIL A
TYP

4224643/B 07/2021

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.

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

5. Reference JEDEC Registration MO-345, Variation AB
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EXAMPLE BOARD LAYOUT
DYY0014A SOT-23-THIN - 1.1 mm max height
PLASTIC SMALL OUTLINE

14X (1.05)

14X (0.3) i
12X (0.5)
(R0.05) TYP
LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 20X
SOLDER MASK METAL UNDER

OPENING SOLDER MASK SOLDER MASK
_— METAL / OPENING
C_ (—
\ J

—_————  ———

NON- SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED)

SOLDER MASK DETAILS

4224643/B 07/2021

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.

i3 Texas
INSTRUMENTS

www.ti.com
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EXAMPLE STENCIL DESIGN
DYY0014A SOT-23-THIN - 1.1 mm max height
PLASTIC SMALL OUTLINE

14X (1.05)

(R0.05) TYP

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

4224643/B 07/2021

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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