%%%Irﬁkl

Technical Article

11 B [E B IR BEL6 F2 as OB IR 7 HE

i3 TEXAS INSTRUMENTS

Tilden Chen, Hrag Kasparian

faifr

HLENTURE (EV) S8 H G # AR HIR R A AR (Coe Link) » BAIB/INES 511842 20460 A\ i B FR S0 . 4 FLBDIAE )
BT, T7S FLE H R AE RIS THT %410y Cpe ik 8L K Cpe Link 78 A2 AL AL (Vigarr) AT BT 112 il
aeim AN, KR XA I AT 58 T SR AN HE

RGPS b B I NI R HLL#35 Cpe ink AR (RC) MI%%. #RIM , B Cpe Link & AT VearT
HURRITHR , P DR 2RSSO B RS TH R TR, A — it i R TR T 78 H R R A
&7 B 7535 -

TREREH R
TS R I D r B ARG i RC HLEG Al rl 2 AT 5 sXTe W 5 10 B TP Fi mT R A Y e Es 4 41 AR O 5 e
Heas |, JERLIR HU LR P D R AR SR I E T A (1 1)

B 1. A YR TR B R B SR A P R R et | @R R B IR B Ry R A SRR M E R R B IR, AT SEI R 2R v
& (Vcar) &t EF , EERP S BEE (VeatT) M BEAL. RYR : MEM S (T1)

XAMEE LI A HLE (Veap) itk BT, BLEIAE S AR R r Az, B 2 AIASK 1 ik 1 X A2 iRtk .

dV _ IcHARGE 1)
dt  CpCLINK

ZHCT964 - AUGUST 2025 BEL] B LD REAG 1 28 45 O 7 R 7 1 M A 1
FER IR

English Document: SSZTD93
Copyright © 2025 Texas Instruments Incorporated


https://www.ti.com.cn
https://www.ti.com.cn/cn/lit/pdf/ZHCT964
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCT964&partnum=
https://www.ti.com/lit/pdf/SSZTD93

13 TEXAS
INSTRUMENTS

www.ti.com.cn

BATTERY

>
TIME
P 2. SR B o R R R P S N SO U F AR A . SRR < 23R (TY)

525 BRI 76 F AL (Ionarae)- TEFLHIU lonarce % T ELA B A (Qoc Link) 3T BLZE i 7]
(tcaree) MIELAE , WA 2 Jrs.

QpcLINK @)

leHarGE = LCHARGE

Qpc Link 55T Cpe Link 5 Veart HIFREL , 1A 50 3 s

@pc LINK = CpCLINK X VBATT (3)

THHSHE

VAT BT P T HL I 0 sl LT B T OGS iR AR AL, DRI L ) 2R 0 o R P I o U B PR R vl o B T Rk
DRAZAZ ] PRI 1) DR AR 23 b T 0 0 i EL PR PO (R FRLBE DV Bl P, 75 0 Pl A e 2 A 5t

TP ACES (T B [ A 4k g TR B S &R T — M Esfg 7 &, 3R TFRe E AL 808 - 40 5 9 b
FEHLTE . TI ) TPSI3052-Q1 s&— A e EE MR URE BIE , AT EMABESH 5, vk S it s
ik 83mW [KThR s . MIRBREN B . 2 F A IR FEL RE ) R 28 2 TIAE M Bk UE . AT 4 KM IR 3 D
(PGATE DRIVE) i%?ﬁjﬂ*ﬂﬂi‘&glzfj] @/)ﬁ (lGATE DRIVE) 5%*&5@@] ‘%E (Vs GATE DRIVER) E/‘]% 7 , Elzig‘%ﬁlftp , *ﬂﬂ*&
KB HL RN 15V,

2 1T B B RELE 25 45 9 IR T 1 ZHCT964 - AUGUST 2025
FER IR 1

English Document: SSZTD93
Copyright © 2025 Texas Instruments Incorporated


https://www.ti.com/tool/download/ACTIVE-PRECHARGE-CALC?HQS=null-null-pwr-pwr_gen_tida050063-vanity-rd-ww_zhcn
https://www.ti.com/tool/TIDA-050063?HQS=null-null-pwr-pwr_gen_tida050063rd-vanity-rd-ww_zhcn
https://www.ti.com.cn/product/cn/TPSI3052-Q1?HQS=null-null-pwr-pwr_gen_tpsi3052q1-vanity-pf-ww_zhcn
https://www.ti.com.cn
https://www.ti.com.cn/cn/lit/pdf/ZHCT964
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCT964&partnum=
https://www.ti.com/lit/pdf/SSZTD93

13 TEXAS
INSTRUMENTS

www.ti.com.cn

PGATE DRIVE = IGATE DRIVE X V'S GATE DRIVER 4)

N5 RN R B HL AR ALy < A~ S AR S RN A (MOSFET) S il LA (Qg) ST RAIR (Fsw) I
Pt

IGATEDRIVE = Q6 X Fsw (5)

A 6 R T Fow EEAN AL MINEE Voap ZICHHIAE | XIER T Kl 3 1 Fsw 5 Veap HIZIIEIIIMIZFFE
W EPTR , 2 Veap 58] Vearr —FI , MHRIKE) HEIFRAE B KIT RAE (Fsw max) LIS RN, A7 Rk T
FSW_MAX‘ VBATT‘ EE,@ME. (L) Em%m%{ﬁ %@Eﬁbﬁ (d|) Zl\ﬂ EG;’%% :

V2
Voo Veap
CAP = Vparr

Fsw=—Txar ©)

VBATT
Fsw_max = 35 xdai (7)

Fsw vs Vcapacitor
100E+3

S0E+3

80E+3

—_— F o s Vicap

JOE+3 — Fow Limit

B60E+3

50E+3

Fsw (Hz)

40E+3

30E+3

20E+3

10E+3

ODOE+D

0 100 200 300 400 500 600 700 2800 900
Vcapacitor (V)

3. R L BIR Fow B Veap MR R R Fow_mir RIE - M08 (T1)

ZHCT964 - AUGUST 2025 1715 [ ELUT 126 HE 25 a1 77 IR T e o HE 3
FERRIR
English Document: SSZTD93
Copyright © 2025 Texas Instruments Incorporated


https://www.ti.com.cn
https://www.ti.com.cn/cn/lit/pdf/ZHCT964
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCT964&partnum=
https://www.ti.com/lit/pdf/SSZTD93

13 TEXAS
INSTRUMENTS

www.ti.com.cn

A EE TR

T AR IR A S MBS H SRR IT N LRI, K TR RN FER AT 2Kt BT % HH
BOMEAIL T ZH B S EE . H AR & B BUR G ek Th S . A SR Io R Bt 545 HY s
6. RIoi A EMNLO=MERIREORAERR , P BRSSO TIMERE Tk, ARl tat
FICAR I RNECE . X L2 —MERRE , H DR A e e & ook 77, BAEUNER.

FRBERRER
THHEARIE Mo (W B 4 Fos ) TSR B 78 B AR

(IcHarcE ReQUIRED) MRHE VearTs tonarce BAX Cpe uink RASHUTFAGH

Paramneter Vahus Units [Battery or supply voltage, which will also be the final voltage the capacitor gets charged up to.
Vearr 800|V
tenance . 400.0E-3|sec ]
Coc unx ‘ 2.0E-3|F A
Qe mx ‘ 1.6E+0|C )
Icuarse REQuIRED 4.00E+0|A ]

Kl 4. FiR B (Icarce ReQUIRED) TRIE RASH Veart tcnaree M Cpe Link THER H . RIE : MR
(T

HLURRRI I8 L L S AR

5 *Fﬁﬁl‘[‘ﬁ%ﬁ%ﬁﬁf%?l‘[‘ﬁ%%%ﬂjﬁEEEﬁ/fﬁj (|CHARGE) ﬂl FSW_MAX° %i@%@%{fﬁj—‘ﬁi%ﬁlﬂ: ICHARGE ,
M lcHARGE Y AR T 5% T |cHARGE REQUIRED » ZMETERT— T Bt &G H |, DA 2 FUA A 78 LI TA] toparge 2
HER Ly dl 5 Few wax ZIMKRR , AR 7 Fis. L5 dl 335 Few BURLL , BILFTE S HUE A3 I &K
FF R FRE] (Faw LimiT) e FEESES FOE Y N3 2 2 98 BB SUE IR (Irms > lcHaRcE)s AT (Isat > 1L peAK) BA
KHRFEE | NS DS HTRE 2% I s E SR

4 1T B B RELE 25 45 9 IR T 1 ZHCT964 - AUGUST 2025
FER IR 1

English Document: SSZTD93
Copyright © 2025 Texas Instruments Incorporated


https://www.ti.com.cn
https://www.ti.com.cn/cn/lit/pdf/ZHCT964
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCT964&partnum=
https://www.ti.com/lit/pdf/SSZTD93

13 TEXAS
INSTRUMENTS

www.ti.com.cn

L 560.0E-6|H )
|| PEAK 7.5E+0(A )
| vALLEY 500.0E-3|A )
VHYSTERISIS + OFFSET COMP. 22.00E-3|V )
Ve 125V |
|
| pk-TO-PK 7.00E+0|A
| cHARGE 4.00E+0 A )
Fsw min. 1.0E+3|Hz )
Fsw max. 51.1E43|Hz |
Fsw max. umim 93.5E+3|Hz )

Bl 5. RS ERRMIESE . RIR - M (TI)

RS AN LB AR B RE AR

6 P RN TH L AR B v SRR LR T AR IR B R (Rg)s TOERHLFH (Ry) AR A HLFE (Ry) , DA R SCIX
SE AR AR UL (1L peak) A AU UL (1L vaLLey) PUME . A BRI A FE (Reense) M1 Rge EATTAEH R
W, AT AN 7R AT S k. B IR LE RS B R E (Vs comparaToR) 1EMf -

ZHCT964 - AUGUST 2025 BEL] B LD REAG 1 28 45 O 7 R 7 1 M A 5
FER IR

English Document: SSZTD93
Copyright © 2025 Texas Instruments Incorporated


https://www.ti.com.cn
https://www.ti.com.cn/cn/lit/pdf/ZHCT964
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCT964&partnum=
https://www.ti.com/lit/pdf/SSZTD93

13 TEXAS

S e
—

Rsense 100.0E-3|Q
PavG. Rsense 1.60E+0|W )
Veomp. Low 50.00E-3|V )
Vcomp. HIGH 750.00E-3|V )
Vs COMPARATOR IC 5.00|V )
Rs 2.37€43Q |
Ry 201.45E+3|Q )
Ry 14.39E+3|Q )

B 6. ZER LR R R FT R AR F P (Rg)~ TEFEEFE (Ry) AURRFHERH (Ry) , DA 2 e AV FURR FRL R
(IL peak) FIAHE BRI (I vaLLey) BIEZER. KIFE : MG (TI)

A B LA FF S AR i

K 7t BRI S i@l LR S AT H T MOSFET H =% 42 2h% (PREMAINING FOR FET DRIVE) - B JGil
S IIFE (ProTal) » & B FL B HUFH A3 D0FE (PcompresisTors)s MHMRIRENE R (IC) Th#E (PeATE DRIVER IC)
HMIELE % 1C Th#E (PcomparaTor ic) ;| ZRJ5 M TPSI3052-Q1 k5 1 B FLIE 1 K AT D%

(PMAX_ISOLATED BIAS suPPLY) TR 1% M Ih#EM . 4N MOSFET Ml fit (Qg toTal)s A1FERAS HLIR

(s gate DRIVER Ic T IsuppLy comp ic ) AL BEAD IC Y FLIEHLE (Vs gaTE DRIVER I0)e 1% LE A LE4m A 2
HOoRTHE Fswumir » FE7E B 3 HERN—FLA LR

6 1T B B RELE 25 45 9 IR T 1 ZHCT964 - AUGUST 2025
FER IR 1

English Document: SSZTD93
Copyright © 2025 Texas Instruments Incorporated


https://www.ti.com.cn
https://www.ti.com.cn/cn/lit/pdf/ZHCT964
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCT964&partnum=
https://www.ti.com/lit/pdf/SSZTD93

13 TEXAS
INSTRUMENTS

www.ti.com.cn

Vs COMPARATOR IC 5.00|\V )
Rg 2.37E+3|Q )
Ry 201.45E43]Q |
Ry 14.39E+3|Q )
Vs GATE DRIVER IC 15.00|V )
|5 GATE DRIVER IC 750.00E-6|A )
lsuppLY comp. 10.00E-6 |A )
PMAX ISOLATED BIAS SUPPLY 83.00E-3|W )
Roiviper min. 15.80E+3|Q )
IMAX R_DIVIDERS 316.46E-6|A )
PGATE DRIVER IC 11.25E-3|W )
PcomparaToR Ic 50.00E-6|W h
Pcomp. ResisToRs 1.58E-3|W )
Protac 12.88E-3|W )
PREMAINING FOR FET Drive 70.12E-3|W )
Qg TotAL 50.00E-9|Q )
| GATE DRIVE 4.67E-3|A )

B 7. B 2 B IR AT SRR BRI S 4. SRIR - MR (T1)

ZHCT964 - AUGUST 2025 1715 [ ELUT 126 HE 25 a1 77 IR T e o HE 7
FERRIR
English Document: SSZTD93
Copyright © 2025 Texas Instruments Incorporated


https://www.ti.com.cn
https://www.ti.com.cn/cn/lit/pdf/ZHCT964
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCT964&partnum=
https://www.ti.com/lit/pdf/SSZTD93

13 TEXAS
INSTRUMENTS

R www.ti.com.cn

ZTE A THAE TR | KRB ELU R R : MOSFET MSHR AR IR BFE |, LR ER%E . 1Z T H
ABE (TR 2B A N R S LU o 5 S5 e B B8 HIUE UK . Rpson PAM AR A RS ) MOSFET. 151
TR MOSFET RIS — B & (K A BFEIAE SUVFVE A o feJa , THIEFE— SO T R IR0AS: D0 e B RN 79 B FEL P L LB R
A AR AR i L R EU A2 . FITHSEAR 15 I A S HUAT 0 1, AT IR R et iig AT .

ST BT R TS R R

SR P L3R e I R A S 2 BT R, IR A/ B s B R A S A R I AR o AT B RN IS
HUT SR BIARA BRAR AR I o35 O R e

AR T B TR E S E T S IR |, BLSEBLTUYIR 78 B 2

KIXESARE THR)E , TREIMEEW A MR s K ise i ohfe , A b i e B R 4t , Wi ATl H
T A I EOR TR K o

HRAE

o HEIREY 127 AEA SRR Rk T GaN [ PFC {1 TR %

o HIJEELTS 126 ¢ Z4 5 DC/DC #5435 i #ddidhk

o HIEEIT 125 LR E AR IR TR 5 X DC/DC B e as i W] FE N 5 Ik A i 3
o YRED AR AN G ISR RS

SeHi & &4 T EDN.com L.

TR
BT B bR N 55 B BT & B

8 1T B B RELE 25 45 9 IR T 1 ZHCT964 - AUGUST 2025
FER IR 1

English Document: SSZTD93
Copyright © 2025 Texas Instruments Incorporated


https://www.edn.com/power-tips-127-using-advanced-control-methods-to-increase-the-power-density-of-gan-based-pfc/
https://www.edn.com/power-tips-126-hot-plugging-dc-dc-converters-safely/
https://www.edn.com/power-tips-125-how-an-opto-emulator-improves-reliability-and-transient-response-for-isolated-dc-dc-converters/
https://www.edn.com/teardown-the-nuances-of-variable-frequency-drives/
https://www.ti.com.cn
https://www.ti.com.cn/cn/lit/pdf/ZHCT964
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCT964&partnum=
https://www.ti.com/lit/pdf/SSZTD93

ERBEAMNRREH
THEEFRERARM AU EERE (FER ) . RITER (8FFFRIT ) . NAREMRITRY, WETR, 22FENEMER,
FRIDYAFREEFMEEMARRERNER , SBEFRTEH S, EFEARAENERASRTREEME=F MR~ ERE
ﬁo
XEFRAMEMEA TI = RETRITNBET RARER, SFATREUT2HIRE : (1) HNENEARRESEN TIFR , (2) Rit. B
EHNHEWNA , ) BRENEAFREHAREARTAEMIIERS, FERE. KERHAMBER,
XEFRNMELE , BFZTEH, TI BRVENTRXLERRATRHARTIRARN TI ~ROEXEA, MRUEMEAIXERFRRT
SHARTR, EXRERETEM TI HRFRFEFTE=FDR~R, ENETBERTEXERFRHERATN T REARERNEAR
WE,BE. BAR, BANES , TI WEEFAR.
THRENZRZ T HHERADR ticom EEMERRRT F=REHRHRAEERZFRBAR. TIREXEFRA T RRURMAERER
THEX T FREABHERNERRBRERFHA.

Tl R334 I8 T R 1R VAR A E A SRR B B9 S o

BRZF 4t : Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
IRIXPIE © 2025 , EMALER (TI) 28]


https://www.ti.com/zh-cn/legal/terms-conditions/terms-of-sale.html
https://www.ti.com

	商标



