RENESAS Sl

H R AS: HEEHE T LTI A
A5 FH B4 ) R T A6 A AL DA L ) BT I B A

John McGinty, & ZEHUE0T TN H TR
Tony Lai, =401 AC/DC 7= i 8 2

FEHLRERE, BIORIER U IR TIRE, AR BEREIR 2% (10 3 ZORYR. DAL, O0h 4303 A\ i o2 H ANt
RIBEe%, AHRHID AR MRS H 2™ 4% . Hh BRmE M A, insesil. WA, oKAE.
Vel BETHL. WAt T B Gl FHLS RIS UK USB S5 b4 . s, BRRZ RS ERAL
BB BT 1 Zh R EN T 500mW,  WERAEAFHUS ME R 2R VRASE S, WIIREN T 1V, 3] 2027
X BRI RFHLIIREZ N T 0. 5W, FRHL B RS B DIFEEN T 0. 8W, SRR RIZIFE N
0.3W. fE3E[H, ENERGY STAR™ (HEJRZZ) MUFTHIREIRAS (DoB) EMBAERREE, FIABRIMbRIES S5, X
AC/DC ¥ 11 53 & BLIX SR U AP U A I D3RP, I HaB & = R ] DLSEEILE A LI E
(7ZSP).

TERMBRLGE RN R, Mg (n— S EEsE) T XAy N, H RGeS
FERE, (A HRE R RAER G I mE, DA S BN . RS FE S, ARG R
AC/DC ¥ ¥ gl 22 P Ky Thie. B THRANIINFE (ZSP) IHAEHT AC/DC B Ha% ] LR IX B Th 5 /K - 2 e ik
T 500mW FIEE R PR il o

ST, BEEThARIER) Y, Sl ZSP MIMERE RGN . A% GEAIULIR PR 5 SRAEATE 277 A S K R A e F R S e 1
HLRTHAE, X AEA3 S ZSP FIORFFEURIIMIEHE . (BOM) JliA K/t de RO AR A3 SN M .+ 2 4F AT,
B 2R S HE T AR A IWAT00 JiksE S (PWMD 5 25 ZSP itk )7 %, FI A Bz il B Rl
SW HLIEIIAFHLIIAE N T 5mW (1D. Bbm, IIIFA T 9K %y ZSP IC 7 il A, e misCRF 140W.
XL TT SRIG R T I ZSP T S, i B i R A O IR FEH BRI BOM BRAS,  BERSFEZERF /)N
FOFHEOL T, AL N T SmW BE B F R LI .

Th#HE i, {H ZSP ERAZ

BEE BUE DR Ry, ZSP SCBLE R BB . K2 A58 USB 78 s I DAE 5 B 15W 28], SZRFIHE

“Hek” FHL. BUE, FEHLATEE R 100W MDIFRARSIRF S AR R RN ERETHL, BRI RAHET
PUDIFES AT REAR. A USB i I 1) AC iRt BULAE ORI Z ISR I . Jh sy WERE L AL AN . 2495
AVERAT AT BT, IX L4 P H IR 75 2 LR {7 ZSP,

August 2023 RENESAS Page 1
© 2023 Renesas Electronics


https://www.renesas.cn/cn/zh/products/power-power-management/acdc-isolated-dcdc-converters/flyback-forward-controllers/iw1700-primaccurate-zero-no-load-power-line-digital-pwm-controller-sot-23-package?utm_campaign=null-p-abm_leadgen-epsg-null-null-wwe&utm_s

HipE T F A HLIIFERA

XFE AR I R P g b IR R G s hARCE 5 A5 FH DR A 15 31 20W 2 (8] {H, FREEFTE I H
Bl FHLEES W] RE 2 BN TS S T D) 3508 75W. HDR 4K Al 8K FE AR AR 7~ #5855 W1 BRAE T
AN B 1000, (HESRTEFAFHUE A T SEILZFThFE. (F 452 i s T HL 1) rE it 20t 2 76 Fi it 70 33 FEL R
WidFiEs: (H7e i T4 N RAED RS FE . X570 F AR I ThE T BBl 7E 50W £ 100W 2 7], &0
RIS H AT ARSI AC, RIS T IX L it ThEe R 111 ZSP ffR i 7 & .

FER TR N W SEB ZSP KIfE G 5

R DIAE RGN ok 1 — 2Bt phik. g e as (B D PR S iiiE e (RIESHBRD BRIEE.
BRI, KE B 7 SR AL (PIAnBEAE ra IR IRZEETORAS . LRBGERAE ) RS R Bl LI D)3 1
RGN XABUEIN &2k, BRIl ZSP i IRARARE R A B

voo [ ] [ I Vaer I I F
[J UVLO Comparator 5V L] VRE|
1 Vo OK ENABLE
VREF Fault
GHD []— q
VREF UV Comparator
5V 4 | 465V § 480V 4 ’
. BG ©
100my PWM Comparator
g 7N
Ll N Y _i>_
Error
Amplifier 1.1V
‘ e Clamp
Lo E : g o
i g : 3
CONP | | v =
! s I out
VREF I —_ L]
% e =
5 oo8 _|
‘; i R Q
b Reset
RTCT [ Clock Dominant
Oscillator Comparator

1. GEEILE BB 0P I S5 L RERLE b 35 S BRI S0 R B R AT BT A K
Hib= ZSP R TTR . BB FEHPREA BT BART . BRRERE

Wt 5 AE FLYSOBOR I, B IR AN ZSP it T S FEAR R A M R IAS BR IR DL R AT NI . B s
U T A EIRRTT S HibEHE S ZSP R J7 52 IW1700, S {EH] Euf-FA -t o421 4% (PIDD
PR R T SW Fe AR K 1), AERRA R B se Il 1 e R R B, A E AT AR T DA et AT A
PR AGEAT I b (B 2).

August 2023 RENESAS Page 2
© 2023 Renesas Electronics


https://www.renesas.cn/cn/zh/products/power-power-management/acdc-isolated-dcdc-converters/flyback-forward-controllers/iw1700-primaccurate-zero-no-load-power-line-digital-pwm-controller-sot-23-package?utm_campaign=null-p-abm_leadgen-epsg-null-null-wwe&utm_s

HipE T F A HLIIFERA

Start Up 1] vee
ENABLE
i +—{3]Asu

Digital Logic Control

ENABLE—|f;

VSENSE [ u —»GD BJT Base Drive
L——f6] outpurt
ocP 1.45v
DAC o A 4] ISENSE
+

B 2: e iW1700 KA PID 07 4% #ill A K SR @ SR HE i R PWM 24 .
VE: PID =88 T B gt ZSP f# ki %

IXFK AW1700 7H ISR PWM 428 fill 25 42 17 0 b e A FH PID 42110 1C 2 —, wlbAT DL Ak
o EIL PR FIN I IANE, W TF oMl FHFERE 2 A Ak
o PRI AN B PN R HRTH RE, BT AR IR AT AL
o PREIAIIHTIHAE, LAM N SIE ] YA AR AR

Bt Phak: ThRBK, kBl

IW1700 fiff ik J7 S8 o ims SW A RLIR. JR100,  Zhasmr, 73— DEORXEEMRR . M ZSP AU i 2
AR, EHIPA S R AR R E T RS RREEE (B 3), XSGR IRE T IZ LA R AR
A

B 3: FA7 ZSP Dyfe ity A a8 A
RIFE AR R R OREF BOM AR TT R /AMA KB

August 2023 RENESAS Page 3
© 2023 Renesas Electronics


https://www.renesas.com/products/power-power-management/acdc-isolated-dcdc-converters/flyback-forward-controllers/iw1700-primaccurate-zero-no-load-power-line-digital-pwm-controller-sot-23-package?utm_campaign=null-p-abm_leadgen-epsg-null-null-wwe&utm_s
https://www.renesas.cn/cn/zh/products/power-power-management/acdc-isolated-dcdc-converters/flyback-forward-controllers/iw1700-primaccurate-zero-no-load-power-line-digital-pwm-controller-sot-23-package?utm_campaign=null-p-abm_leadgen-epsg-null-null-wwe&utm_s
https://www.renesas.cn/cn/zh/products/power-power-management/acdc-isolated-dcdc-converters/flyback-forward-controllers/iw1700-primaccurate-zero-no-load-power-line-digital-pwm-controller-sot-23-package?utm_campaign=null-p-abm_leadgen-epsg-null-null-wwe&utm_s

HigE T FALIIFER A

Hii % 0] AR ARG ) BOM. it A SE 3R ZSP?

e 1 B, MR G ORI RN 1C HOAELEr, KR53 7SP V75 TP T2 14OW Ot 2ho6 K
¥

% 1. HT ZSP 1 AC/DC HJEEH IC

I M REM FISEHE (SR) ¥E>90% ﬁi ZEREIIER | WHMIRF)RFRE
BRRHHIIE<12W

iW1700 - - 5W <5mW BJT
BRAHIHIIE>63 W

iW9860 | iW760 HRE] IWT60 63W <5mW FET

iW9860 | iW765 HRLF] IWT65 100W <5mW FET

iW9860 | iW690 HRE] IW690 140W <5mW FET

iW9870 | iW760 HRE] IWT60 63W <5mwW GaN

iW9870 | iW765 HRE] IWT65 100W <5mwW GaN

iW9870 | iW690 HRE] IW690 140W <5mW GaN

W2, Hih= U RAE AN ZSP k7 S 1) BOM Hoi OGN RS M AD (500 T, T8I 60W %
KT ? &= 2, W HIHARY 1C 2 FIEFEh SR LI . B, Bod 7 =AH R8Tl
BR, R BIT RPN A 200z AL, DU B2 18] 2 3BT B 2 ik 2 ey ) i g i ME B ok

R—obld Xt 1C A B LR R FH B I BRI, H SN 1A IR B IRAS 5. 72 IR H /s B
N IR Z 1C HR DAEARFRIEFE IR T AF, 1 ande s th im R £ 50W f9Tha. 3 et A fik
TARIRGE, Fel A SR ARSI RSB “HR” , BIen et AR DI
.

(B, BIEERA AL F FUSIRIF R FAORA GRAEREIRALE: OB — B A 5 & 52
5 (R R T 50 7P AR Iy SRS IR R I B b LR (ML), LA R R Sl
A, 0 AR S DI s DR e SR T P, 0T DA R R B IE R, TG
<5 N o T 25 B 22 S AR 0 T (),

August 2023 RENESAS Page 4
© 2023 Renesas Electronics


https://www.renesas.com/products/power-power-management/acdc-isolated-dcdc-converters/flyback-forward-controllers/iw1700-primaccurate-zero-no-load-power-line-digital-pwm-controller-sot-23-package?utm_campaign=null-p-abm_leadgen-epsg-null-null-wwe&utm_sourc
https://www.renesas.com/products/power-power-management/acdc-isolated-dcdc-converters/flyback-forward-controllers/iw9860-zero-standby-power-63w-digital-quasi-resonant-rapidcharge-acdc-controller?utm_campaign=null-p-abm_leadgen-epsg-null-null-wwe&utm_source
https://www.renesas.com/products/power-power-management/acdc-isolated-dcdc-converters/secondary-side-ics-and-rapidcharge-protocol-ics/iw760-secondary-side-usb-power-delivery-30-interface-ic-integrated-synchronous-rectifier-controller?utm_campaign=null-p-ab
https://www.renesas.com/products/power-power-management/acdc-isolated-dcdc-converters/flyback-forward-controllers/iw9860-zero-standby-power-63w-digital-quasi-resonant-rapidcharge-acdc-controller?utm_campaign=null-p-abm_leadgen-epsg-null-null-wwe&utm_source
https://www.renesas.com/products/power-power-management/acdc-isolated-dcdc-converters/secondary-side-ics-and-rapidcharge-protocol-ics/iw765-zero-standby-power-secondary-side-usb-power-delivery-31-interface-ic-integrated-synchronous?utm_campaign=null-p-abm_
https://www.renesas.com/products/power-power-management/acdc-isolated-dcdc-converters/flyback-forward-controllers/iw9860-zero-standby-power-63w-digital-quasi-resonant-rapidcharge-acdc-controller?utm_campaign=null-p-abm_leadgen-epsg-null-null-wwe&utm_source
https://www.renesas.com/products/power-power-management/acdc-isolated-dcdc-converters/secondary-side-ics-and-rapidcharge-protocol-ics/iw690-zero-standby-power-secondary-side-combo-ic-regulation-and-synchronous-rectification-control-power?utm_campaign=null-
https://www.renesas.com/products/power-power-management/acdc-isolated-dcdc-converters/flyback-forward-controllers/iw9870-gan-digital-quasi-resonant-acdc-flyback-controller-zero-standby-power-rapidcharge-power-supplies?utm_campaign=null-p-abm_leadgen-epsg-n
https://www.renesas.com/products/power-power-management/acdc-isolated-dcdc-converters/secondary-side-ics-and-rapidcharge-protocol-ics/iw760-secondary-side-usb-power-delivery-30-interface-ic-integrated-synchronous-rectifier-controller?utm_campaign=null-p-ab
https://www.renesas.com/products/power-power-management/acdc-isolated-dcdc-converters/flyback-forward-controllers/iw9870-gan-digital-quasi-resonant-acdc-flyback-controller-zero-standby-power-rapidcharge-power-supplies?utm_campaign=null-p-abm_leadgen-epsg-n
https://www.renesas.com/products/power-power-management/acdc-isolated-dcdc-converters/secondary-side-ics-and-rapidcharge-protocol-ics/iw765-zero-standby-power-secondary-side-usb-power-delivery-31-interface-ic-integrated-synchronous?utm_campaign=null-p-abm_
https://www.renesas.com/products/power-power-management/acdc-isolated-dcdc-converters/flyback-forward-controllers/iw9870-gan-digital-quasi-resonant-acdc-flyback-controller-zero-standby-power-rapidcharge-power-supplies?utm_campaign=null-p-abm_leadgen-epsg-n
https://www.renesas.com/products/power-power-management/acdc-isolated-dcdc-converters/secondary-side-ics-and-rapidcharge-protocol-ics/iw690-zero-standby-power-secondary-side-combo-ic-regulation-and-synchronous-rectification-control-power?utm_campaign=null-

HipE T F A HLIIFERA

FFHEEC

EFEE

ERERXRIE
R 1C < 60UA ‘

&M 1C (mA)
iW9860/iW9870

R IC (mA)
iIW760/iW765/iW690

WRERM| 1C < 120uUA

Bl 4. ERFRIZMAREM 1C AR Z I8 R a3, im RGURENEAE sy DA /KF T SEDUBI A H o A A
ZSP.

SEFF 63 W USB PD 3.0 EaJE[K] ZSP fRR &R

B 5 o 7 AT 63W USB PD 3.0 B ZSP fiR vk )5 5. ERAR HAR N A2 USB 78 LSS ALERC 2%, 12
W] DA T HAR R AT, B an AC 9 Ja 5 2 /)N Y vl i3 Pl LB USB 3 11, A A2 39 10 I B 30 FH 7 P A9
B T 7] TR ik 100W (1) USB PD 3. 0 FEJRFRAL ZSP 5 4, bkt 1C K5 M iW760 L1452 iW765, i
I IC REFAAZ (1W9860).

.............

—
.

-4
é}
L L+'
3
Q

y ey :
P
? -o ce1
* iW760 0 ooz |
- D - B J — Lz :
[ Ccfmaseo -y [ ] Ea
| ' e

B 5: T 63W USB PD 3.0 HLi 1] ZSP s H & /e W N e R AEH ThR N Sedl ZSP (i r4E. i iw765 18#
iW760 mJ 528, 100W.

August 2023 RENESAS Page 5
© 2023 Renesas Electronics


https://www.renesas.cn/cn/zh/products/power-power-management/acdc-isolated-dcdc-converters/secondary-side-ics-and-rapidcharge-protocol-ics/iw760-secondary-side-usb-power-delivery-30-interface-ic-integrated-synchronous-rectifier-controller?utm_campaign=null-p-ab
https://www.renesas.cn/cn/zh/products/power-power-management/acdc-isolated-dcdc-converters/secondary-side-ics-and-rapidcharge-protocol-ics/iw765-zero-standby-power-secondary-side-usb-power-delivery-31-interface-ic-integrated-synchronous?utm_campaign=null-p-abm_
https://www.renesas.cn/cn/zh/products/power-power-management/acdc-isolated-dcdc-converters/flyback-forward-controllers/iw9860-zero-standby-power-63w-digital-quasi-resonant-rapidcharge-acdc-controller?utm_campaign=null-p-abm_leadgen-epsg-null-null-wwe&utm_so
https://www.renesas.com/products/power-power-management/acdc-isolated-dcdc-converters/secondary-side-ics-and-rapidcharge-protocol-ics/iw765-zero-standby-power-secondary-side-usb-power-delivery-31-interface-ic-integrated-synchronous?utm_campaign=null-p-abm_
https://www.renesas.com/products/power-power-management/acdc-isolated-dcdc-converters/secondary-side-ics-and-rapidcharge-protocol-ics/iw760-secondary-side-usb-power-delivery-30-interface-ic-integrated-synchronous-rectifier-controller?utm_campaign=null-p-ab
https://www.renesas.com/products/power-power-management/acdc-isolated-dcdc-converters/secondary-side-ics-and-rapidcharge-protocol-ics/iw760-secondary-side-usb-power-delivery-30-interface-ic-integrated-synchronous-rectifier-controller?utm_campaign=null-p-ab

HipE T F A HLIIFERA

R MOSFET B( GaN HEMT FFo¢a844 1 140W HJR ZSP fE R 5 R

Bl 6 T 1 140W HLJE T L o RN st #5352 [RIAE (1) iW9860, (HIRZMPIAE NN 1 IW690. 7EIZN FHH
Eerh, HOH 1% USB Type-C L as ISR, & 7 SR EUV R RA BE kit ik (Flan 12V 2 20V) 1)
HLJA o

; | ; VBus
" .,
S g
T i I |
Ale ~
Al
11
j | 16T Ny O RETURN

| ' |
: : | e E» <
i ) '
; I |

v N

E 2 A

v

f iWwe90

1

i NTC

R
I —{|iw860| —
j—‘v.\/v—'

B 6: FHIEThR A E 140W (1) H 28 AT EE AL B FH LS, H 4 miAn R 2240 1C 4351y iW9860 1 iW690, K 1 fik
MOSFET. 442zl IC My iW9870, W=z GaN HEMT 45 Hi i .

EIRIE 6 o 1 AE MOSFET UMt 77 28, (H 412 FiiEg 1C B iy iW9870 I, GaN HEMT 45 FEER ]
DL 140W YR —E M . teDheedE B —(XE4s. Mz TEAMMBA PR E2, XU Hat. B TREMBEN
BRI GaN HF A B8 s Rtz A7 I/ RG R T Faalbl (WBG) =S4 n] DATE T S B A
1BAT, FFRBLAE RO S5 2 I DB B, RIAE R g TR 7 S8 i B I

&

HL 2SS AR A TEA AT FE D RE W aVE R /), SEUXLE W7 BHEBIRITH ), XL HLIhHE 5 K&
R XIS HEaEH A AME L REROTE, PAHESDYE PR i1 et A R G o R
ZSP HLJE

g AE ZSP AT S A F 2R+ 247, FHih iWA700 52 1 T b 5 s 8 Re e 42 R SE B ZSP 7= i
Z—o FEEHJARE iWI860 AT iIWT760, AT ST FiA 63W IR ZSP 4l fr. HAl, s —¥E
ff R AT T ik 140W RIS, AR . AL, FEh RN USB 78 HEL AR AE N A 13 i R0 AE A KR 1S

August 2023 RENESAS Page 6
© 2023 Renesas Electronics


https://www.renesas.cn/cn/zh/products/power-power-management/acdc-isolated-dcdc-converters/flyback-forward-controllers/iw9860-zero-standby-power-63w-digital-quasi-resonant-rapidcharge-acdc-controller?utm_campaign=null-p-abm_leadgen-epsg-null-null-wwe&utm_so
https://www.renesas.cn/cn/zh/products/power-power-management/acdc-isolated-dcdc-converters/secondary-side-ics-and-rapidcharge-protocol-ics/iw690-zero-standby-power-secondary-side-combo-ic-regulation-and-synchronous-rectification-control-power?utm_campaign=null-
https://www.renesas.com/products/power-power-management/acdc-isolated-dcdc-converters/secondary-side-ics-and-rapidcharge-protocol-ics/iw690-zero-standby-power-secondary-side-combo-ic-regulation-and-synchronous-rectification-control-power?utm_campaign=null-
https://www.renesas.com/products/power-power-management/acdc-isolated-dcdc-converters/flyback-forward-controllers/iw9860-zero-standby-power-63w-digital-quasi-resonant-rapidcharge-acdc-controller?utm_campaign=null-p-abm_leadgen-epsg-null-null-wwe&utm_so
https://www.renesas.com/products/power-power-management/acdc-isolated-dcdc-converters/secondary-side-ics-and-rapidcharge-protocol-ics/iw690-zero-standby-power-secondary-side-combo-ic-regulation-and-synchronous-rectification-control-power?utm_campaign=null-
https://www.renesas.com/products/power-power-management/acdc-isolated-dcdc-converters/flyback-forward-controllers/iw9870-gan-digital-quasi-resonant-acdc-flyback-controller-zero-standby-power-rapidcharge-power-supplies?utm_campaign=null-p-abm_leadgen-epsg-n
https://www.renesas.cn/cn/zh/products/power-power-management/acdc-isolated-dcdc-converters/flyback-forward-controllers/iw1700-primaccurate-zero-no-load-power-line-digital-pwm-controller-sot-23-package?utm_campaign=null-p-abm_leadgen-epsg-null-null-wwe&utm_s
https://www.renesas.cn/cn/zh/products/power-power-management/acdc-isolated-dcdc-converters/flyback-forward-controllers/iw9860-zero-standby-power-63w-digital-quasi-resonant-rapidcharge-acdc-controller?utm_campaign=null-p-abm_leadgen-epsg-null-null-wwe&utm_so
https://www.renesas.cn/cn/zh/products/power-power-management/acdc-isolated-dcdc-converters/secondary-side-ics-and-rapidcharge-protocol-ics/iw760-secondary-side-usb-power-delivery-30-interface-ic-integrated-synchronous-rectifier-controller?utm_campaign=null-p-ab

HipE T F A HLIIFERA

IRASE IS L R, PRl SLii ZSP ik 581X U8 B R BETHIE BT A R RERS F AT S B R AR 2
Wit (EcoDesign) Mgz 2 (£ED VEH.

HEBHMMETFTH

B LTRSS AL RHORIBR AR CLURRIRR “Hii® ") BIEORBVERTT S s (BIEEER T, B3R (BIESHt) . AT s AR B
T Web TR A5 B LA AN BN “#2 )5t ” 2408, NORMETIK . B AT R R B R RAE, BAREART ™ RiE i, Fe
P33 £ P BN AR 5 =7 RR P B PRAE

TR GEIR KD HD RON I ERBE b AR REAT BT RO RN DY e DUR BT AAT 050, (D) NE IR G F A ™ b, (2) Bk B b Al
TSI, (3) B PRI L A5 PR A LA S e VS AT FA SR o X Se BRI AN A S 05, AR ATl A . S ORI £ B T F
FR R = S AR o AR S X e B B T AR & o JRATARIE AL 7 AT % Jon 1 7= B AT AR 55 = 5 AR = B VP T

BB OT A IR L BRI 7 AL (AR TR . 435 AR SRR A G D, HER b e AR IN A B R AT A S A2 o B (147 i DB~ i
P B B P 2 RN A, BRI R T (e fbad I 2k A T BRES (A AT SR UEAN Sy K S S0 27 i RO A P PR AZ PR 1B G i 7 1

(Rev. 1. 0 Mar 2020)

APSS: BRAER

135-0061, HARFILARX AR FARNEZEL, SCRMRHTRA,
B 3-2-24, TOYOSU FORESIA BRI RIE R A, TR
https://www. renesas. com https://www. renesas. com/contact-us

FibR

B oL T 0 AL TR A B L1 A &) O R A
P A T AR AE M AR 2 9 B H BB ITE & K7

© 2023 Renesas Electronics Corporation. All rights reserved.

Doc Number: R30WP0005CC0100

August 2023 RENESAS Page 7
© 2023 Renesas Electronics


https://www.renesas.com/
https://www.renesas.com/contact-us

	功率更高，但ZSP要求不变
	在高功率应用中实现ZSP的传统方法
	瑞萨ZSP解决方案：通过数字控制来简化设计、减小尺寸、降低成本
	设计挑战：功率越大，所需电容越多
	瑞萨如何以最低的BOM成本实现ZSP？
	适用于63 W USB PD 3.0电源的ZSP解决方案
	利用硅MOSFET或GaN HEMT开关器件的140W电源ZSP解决方案

	结论

