RENESAS Z)at

USB Power Delivery F—®12 7 ¥ USB fte8 p9@ R4

=S
Be& USB Power Delivery I, AT HEBEMNHBNREFBEZS N EERAEEEZT(E, ZINEXH &S 240W
RSN EIEB D& . ANC[EE ¢« USB #rE R EEIRINE, Fi<ARMNEET USB Type-C® L 4ifiE s, ERIIES

RIBERIEN, AIMRIBITMEMFTHIRENEHE, IEID, ASEFTT45 USB Power Delivery mrRAVSEFR{LEE,
BiEEEERE, BOMEUAEEFRAE, FE DN ERTRREEEHZEORITAOEMBREARTE,

B

BB ettt ettt ee e e ae e et e e e A eat At s asasatatE et eEeEeEeAeatasasasatatfafefetesestatatatatutatatateteteEesessatatatatttatet et et eeeaeanasasaeas 1
(UL 23R Eea= = = OOV 2
USB Power Delivery SIABITIAE. ......ccoieierirerertreserts e sesesas e sessese s s s e st sse e s sasse st sssse s sas et ssese s sanse e sessenesanae s nsssensssnasnsssssenssnas 3
VL] = B TR a1 R 4
(VL] =3 o oy e e e o L OSSOV PU TP 6
USB PD B B ettt sttt £ £ E AR e e E e e e A AR e e e et e E e s 7
BRI et E e e e A A AR ae eSS £ e AR e RERAeA SRS RS A SRS E e £ £ eESE SR RAR AR e Ae e A e E e eEeEnEeAnA e Rt e e e nrE et e e e nananananaeas 9
B B BT ettt e e e A £ e e e eEeA e At RS ReAeAE S £ e eE et eEeAeAeAe e s ettt et et eEeEeAeAeReae et n et et eEeesananasanaeas 9
L1072 <SSR 9
R16WP0017CJ0200 Rev.2.00 RENESAS Page 1

May 27, 2026 © 2026 Renesas Electronics



USB Power Delivery i#—$ 1277 USB HEBRYE R4

USB fHEBRIISE

BASBTEL (USB) T 1994 Z£H Intel. Microsoft, Compaq. IBM, NEC X Z\/HEIR Y, BNER—ftE

R, X HAEEIANBERETEOXRNRHEN LRABRET BRRMERARMERNSEOMH O, &0, ANIE

RTBEREMEREENRA, ENCEENRHEIN+5V BIREERBIBANANE, FH USB 1.0 AISE o2 #tr0
AN 100mA, B ERSEINFEIIMERIREELEB,

Eu[ 3

BEE X E B B MR TSR RMTIEE, USB 1.0 fY 12Mbps 2 3F1ER BA LUK EFH K, EIETE 2000 FiEH
TEWREKIERFE 480Mbps HJ USB 2.0, USB WEKRENZ M@ NS, FLLEIERZ USB 2.0 &%, tholIE
12Mbps £ Z 1.5Mbps EERET N iE1T, IE9M, £ USB 2.0 1, 5V HEBEE NI FF 500mA/2.5W, RIREHF
TAFNEBMREFRE, BE USB In A% ZRAEAMEARENETRARSRO, MESIEHR USB
Implementers Forum (USB-IF)"X #H 7 USB 3.0, TEE S EARIERN, FHEEENIRAZE 900mA/4.5W,
#7187 “CDP (Charging Downstream Port)" 3, #—:ih, 2007 F£HIE 7 Bt FEASE(USB BC), R 5TE 5V
TORHEES 1.5A, B1 7.5W MERHE L, 2010 £ BC 1.2 #H—P =T RBHEARMNE, NS, RTHIESHEM
USB ElfrtnEEE SN IEC 62680 %512,

FEUEZAIR) USB 41, 2ARBIREWMEN @R, BB NRERENIRRE K. BT IERFEBRLATINE 5V BEH
RORA, BIE ERIER TN U EEFAREIE, WHEHSZuX IMEE, NMOEESB—HEENSGHRA,
UESh, X FREB AR R ERFKFHEBNERIRE, EFREBEIT K E (enumeration) 1B T AINRM TR IR E E LA 5
g, MX—AUEFELABEL, RIS MBIERE, b2 T, THERRONATEZX MR EANE, BRIEZ
Oh, 7.5W X—INEK ERAS, a0 USB H—EH REHBENRIRFIEER,

SItEN, EEIEANMECRBRFHEHBINERERELSHURBER, FEAMONIATHAERL, FF
REN MREEICABIAAFRN 19V, DURFTHIMN SN ERZFIHERY 12V F8E, Atk AC BIRERR. ER,
IEWE 1 PR, RE EEERARIEARESNERENEEL, 25722 E,

USB Type-C®and USB-C® are trademarks of USB Implementers Forum. All product names, trademarks and registered
trademarks are property of their respective owners.
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— |Sg USB
USB

AC ADAPTER

i)
CJ

AC ADAPTER
B 1. USB PD 413 Z G &R B

ESNEIRITH, AMNEEASABHES NEENSEFMNTER, BENEZRE AR BIMEHRVFERIESL, 1T,
ZEUEBMRBERLTIRERTHRENIBELAMIBERS, BF ARG EREA— MO, »—75H,
USB EZ SRR 7 ArE R MBS SN, BEI Y Type-A, Type-B. Type-AB FZFEE, XARBH—2
WEshirE(E, RME—ERZE LB 7 A ERREEL, USB 3.0 51A 7 “SuperSpeed R HiItR =, ZHIEREMN&EAH
5Gbps 27+ Z) USB 3.1 B 10Gbps ; ME#E 2026 FHIE#in& USB4 Version 2.0 &, B #F& = 80Gbps i@
EEER,

USB Power Delivery 5| ARITHEE

AT ERAME ERRDIR, 18 USB e #r/ERY USB PD 1.0 T 2012 £ USB Implementers Forum (USB-IF)l

E, BIb, WMEBRETET REE 5V ~20V, BIMBEWERNRASBRAE 5A, Nmo/sLHl&S 100W KB NEH,
IESh, &R 2026 FRIEFASE USB PD 3.2 1, BX#5&E 240W (48V/5A)RIN A1t EE , USB-IF RRIEPEA
F USB Power Delivery Specification Revision 3.2 Version 1.2,

EItE, EicABio M EEES USB IR 078 E, thoLUET USB 4418 Enss SIMR ites, MMEID AT ER
PMEMEBIRNERK, b, ZASEREI2RE ZEMNHENE, BTIERINEE, FE%ERBE g
Z, EENZEUN, #HBRELHL 5V, XWAANERRBELENBE, LLRIIHZEREIN 10W, B, ZAHT
FBT%%E Output Source Power B9 E, FIBESIE 1,
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USB Type-C®EiZz3 0] SLINE B ThA

Z& 1. USB PD Output Source Power

Standard Current at: (A) Extended Current at: (A)
Power Range Power Range
Voltage 3 (max) 5 (max) Voltage 5 (max)
+5V 15W 25W 28V 140W
+9V 27w 45W 36V 180W
+15V 45W 75W 48V 240W
+20V 60w 100W

USB PD EMMABEFUR D RIENRE, £T USB
Type-COEHER(E 2), XThiEHREA 24 M,
HFHRAUERBAXNXNRIZT, BLSENA
2.4mm, tt Type-A #l Type-B 8/)\, BES R ER
. 59N, B#EZ#F DisplayPort™ over USB-C®
SEAREN, BT RUR/DEICABPAER RO

ok

o

IESh, ZEICAREBME IR & ANTILIEY USB Type-
CORNERRMEMIMRESE, BoJPUBTER—1R
HEmAMNES, BIUN1EE) DisplayPort™ME R,
XAE—K, W1E 3 FiR, BEPNRARSBERF R
EFEMBNLY, HRERTIUA—IRE—1rE
N, NMEZEE ML R IR 1 BIREEC2RAI IR

o

E
=

>

& 2. USB Type-C® £ %75
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USB HUB

YPE C
POWER AND

DISPLAYPORT, " & :ﬁ§

TYPE C USB \

TYPE C USB

O B

AC ADAPTER

/& 3. USB Type-COIEET &S

ZIERSREARRE FRATLIRE, U2, BRBILERNTT DA AHRBIREZREBIR A, VBus EAZM
B8, IERAMNLE, RABEB SN A B NEH, FEIMUEREN TE BT, X—IEEFRA Fast Role
Swap(FRS), 40, #ZnheaiRiEd —1R USB Type-Co4 4k EiCABMG, —BEHAMBERR, Z4HM T
BT REAE,

EHEBEANSE, BREZESEBY - 9V - 15V ~ 20V)5h, USB PD Az o] &R Programmable Power
Supply(PPS)LLK AVS(Adjustable Voltage Supply), B3 E it S| BB EMBR, LU —TRAFTENY
R, —RME, BB FBNEESHEARRAERABHELRABRE, BEHIIMEIERETRS, £ USB PD
WEIEBERSD, XMEHEEFEZLRNNRERANBELIEKTTH ; MER PPS, Mo & #EX e ln
RBIFRHTIRE, NMUESHELILEFIES], LEIh, 1IEC 63002C32HE 7 BT kM A1 #2E6 ShER e R (EPS:
External Power Supply)8J#1%,

USB Type-C®iE 215 HIE X UNE 4 Fiow, BEoEBE CC1 Al CC2 ATFRBILHMIEA S B, HIE KB IH S 8B
B, URFTHEBENNE, ZEESEZMUZFIEREA, 2FE% GND. Veus UKESE USB 2.0 ES19XRAX
ME. BEEZ T, BERES L TX1+/—, TX2+/- RX1+/-F] RX2+/-M AR 2 G 1%, FH IR & NIHNIESL S E,
HRT 2R E AR R EIN R N EIEEE, USB 3.x O RIBERCE A 1 5REK 2 5 SuperSpeed 3838, HRBENIT
RSP ECL Alternate Mode., USB4 ERR, AT, fEiE#E Erashy, %O 0] LI, DisplayPort flE S, tho]
¥ FRSZ#5 HDMI F1 ThunderboltM&EINAE, BEFRAIZE, SBU SIHIAATHr& USB #&15, 187 DisplayPort K
choOlfEA AUX BEFE R,
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High Speed Data, USB S5, USB2 Data
S5+ TX or DP Alt Mode Tk i for USB, AUX for DP S5+ TX or DP Alt Mode

Sideband Use, Not Used High Speed Data, USB SS,

| | |

L U U 2]
[eno [ mxa+ [ oo [ cc D- [seu BB rx2+ | Rx2- [GND |

[GNB ] rxt+ [ rx1- IR s8v | - cc2_ JNBRY Tx2- [ ™2+ [ GND |
I

|

Cable Bus Configuration channel, for cable attach, orientation, role
Power detection and current mode
One becomes VCONN to supply power for cable or adapter

Cable Ground

& 4. USB Type-CCE#z5H95HIHEZ]

USB Type-C®4& 4 E B EME 5 FiR, FEASEMNEAPBELNE 7 E-Marker T/, o[ ZHI2RRHESE. &

KBS ER SANBEMTIERIRAILLED, ENTIRAIREMm.

| 4.8mm

h 4

CC/Vconn

-Blue Power - Red

Power Return -

Power Return
Bare

- Bare

SBU - Red and Black
SBU — Red and Black

VeconnyCC
- Yellow

USB 2.0 - White and

Green
8 Superspeed wires

& 5. USB Type-CCL 45195 &t iE

USB PD Th#ESS I chie ] 2330946

N SREEMRIEMY, RGN SNSRI RE SEIEER, R USB PD #EMInRIREHMBRLE
BRIz, TEMUE 6 A6, WA EMSER USB Type-COL 41 AC ERC R ERFIRENAEE T 1Fi7

=
o
Power role: Fixed SRC (Vbus/Gnd/cc Power role: Fixed SNK {Vbus/Gnd/cc
Input voltage: USB PD profiles Input voltage: USB PD profiles
Input Current: USB PD Profiles 3 _CT™ Input Current: USB PD Profiles
Receptacle: USB Type-C™ (role changeable by PDC) Cable' use TV[)E C PIUg Receptacle: USB Type-C™ (role changeable by PDC)
to USB Type-C™ plug
[ e ——— — — — ] ——————————————————————
AC | EE— I | | +o—m—————e ¢ -i +—
L .- — .. e
—| AC/DC | Goe— i DC/DC | LOAD
| PDC e | [dota datal | cce— PDC
crL | —— T ——7~ cm
e o o o e ——— ] e ——————— — — — — —
&/ 6. USB PD i2& 5 AC 2247 #9 USB Type-C®##
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EEREE, Veus (BRI +7) &8I L 5V Bk, Fi8id CC 48 LRI _Efust MusBE, NN E k=R B A H#H
Bln., AR EFRBINZ B, BEERITIRERE, BT IRINLLPH E-Marker 52, HINRFABEURLL D
YFRIERIRAE SI(BA T BA), EHEH AMEMER : eBinF Rl RN HtEBAE ), SBIRIELFARNEEMSER ;
\REE HEHBNREBEEFZESEKY, BIEED, Bk, BATRESSHEKERSZBmLR N, —
BRNFE, HElmm=REmEINER, 5—PHEAENVHEZRY AC/DC EFcad hEREFH5tE, B 7 FR, Ef
EMATEERER, AAEEF,

Cable: USB Type-C™ Plug
to USB Type-C™ plug

r————=— 'I _________________ =

AC I ———————— r I tl-—l.."‘ E I T o—— | Buck-boost| |

_| Ac/bC I (Co—————o (CC | charger DC/DC [1] LOAD |

| PDC ce | data data | | cc PDC E |
________ cTL

LE—— S Lo e e e e |

B 7. EFEFHS AC ZH 7567 USB Type-CO %

SAFBLIANEHEN, FRESEHRBRAREMAS ZEREIR, FHTELUNEFIRE BRIRUIERFE
RYERAR TS El,

USB PD T Az Hlzs

NNX BN SERImEzets, R BEE & 1z Fast Role Swap(FRS)#] Programmable Power
Supply(PPS)ETHEEM T ATz . XERUBERER 7 TE . IRMDRERBERSRNINGE, BEIXETE
FREESIZS, oLUBE W RE&BENENSETRIERGHE, HEEEINFE PC IMIRLURE Energy Star®7]
EuP S1r&EZK, #I, Renesas B9 R9A02GO114R A 3.6 x 3.1mm /B! BGA 1%, HANE RS, UM EE
B 53,

N R HEBIRER, FE AC-DC 5 DC-DC ¥z B& M5 USB PD ASERI MM SIZERIFE . XERFILIXR
&M S E, BN, B 6 ME 7 Fi7RE AC-DC Efcsz™, FREIEH LB ESS, XIS FFHEE PPS N AR
W, BIEoIDET S PWM ZHI8 U i es o,

Renesas RAA489800P12 — S 159N ERFF 2 MOSFET B [E-F+E2 & 28, 1M Renesas RAA489118CMIERY T
BB FRER  IEB UM PR IE-F+ & DC-DC E#INEE, I E115 ROA02G011 % USB PD 1Z=HIR .S EF, oME SR
HAN, ERESHERREAAER,

REXNMENBMABEIN R Y —, 285 USB Type-CO& M EZEIEIBRBFNBMRIR, HEHWWE 8 Fir,

Cable: USB Type-C™ Plug

Power bank to USB Type-C™ plug Device
iy BN e |
[ Bi-directional [~ ® - | I C_C.—.EE | I - S s:g:izz::l DC/OC [H LOAD I
I g buck - boost PDC cc | Iiata data l | cc PDC E I
[ cn | —— T ——~ L____«°* = ______ I
& 8. B 515, 15HT USB Type-C® & #%
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LR T RBREN, SMEZESTE USB PD AEM 5V £ 48V SeENEHEME, HENHES FEMEAKSR

ENBB o BIRNERRIPEEE Buck FiReR 4, Ik, BB shsRNIMESRR, NIBA RERETBEEAR
USB PD #MlESEEfEHI . XMINIHAEEN O] LS A B 2R TH 2R R Buck-Boost Fizsthihdr, WE 9 FI R, LESM,
RIER USB PD BESEEY RERS 48V WREIEDR, RE 9 FIRHWESMBIFEMIN, IERREMEESH
=8 Buck-Boost f£12%,

EMEFEYSD, oBIN—H MOSFET BEANSBERNARUTIRE, B 5 —H MOSFET #1T PWM I, M
X e SR A ERIPEE AT TIERE,

BIEEER IS SUN R, InBE N IRABSA R ERTE, %
Z3hal#B 5 Boost(HE)ET, LB EL4IFE
Power Flow USB PD MESEE N, LI Buck-Boost ¥ #i 72
V1 —> V2 PWM 24128, i Renesas 121 7 55 USB PD 4
gREE AR RS 28, BEB A2 Source/Sink MK
E} {E' Buck/Boost A, FHiRHPIRMZ LRI

I— i

o
BEo

]!
U
1
]}

a [ SEGUEF TS BEBMMLEE ATEFH USB
le} ﬂ:}_‘ PD A EMF XMZE,, Renesas 12t 7 S THEGFTNITE
fHiR, BEEASEN., Zik0 USB PD Buck-Boost
. y DC/DC #itk. &% OB R R (@A =, bl
CONTROL R 3245 USB Type-COs it = SiFF R E A, I
98, BT Renesas FHISRZZIHFNEFEES, AR NE

TIEE, okt ea/E R8N USB &5 Eithid
TEHER.

& 9. 2 857 Buck-Boost ¥£#E55

USB PD 2 £t fE FARIAEH O] LIS USB-IF(USB Implementers Forum) & A4 T RIAIIALE, DUBINERFS USB fll
SBEK, FEMSERIFm AR AIA Integrators List, F oJ3%1S USB-IF #rERIERF D], USB-IF BIM 15

(www.usb.org)iE 0] S R EFRIASE X ZE ., EEFAZRERUKREME T XRIFMERE, LN, ZMIEE R #
BNFmERINEE, BTENERREZRWES,

Renesas £y USB PD Mt X LEEK, AL R ANRLIRERF N LERNIFER USB-IF 75/
B mEBIFIAIL,

R16WP0017CJ0200 Rev.2.00 RENESAS Page 8
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&t

USB PD 2—HIEENEREHRBAANRBEA, ENABENFI—ET REIFESNERNECABRAER
2ro EENXIURA, SRRV TR AL BIRERRHE, MNTANEEERTAER, TALZREFIFEAE, IE
Sy, BERTAFEAENMENEN, tEEREZZNRIFIIGE. Renesas IRHEMEMIVIERIZE~m A5, &
USB PD SR RHSEIELIEENE 5. BRAFARIHEEANAER, J2RZATES ML

(www.renesas.com) °

SET 1N
AL
SERB

(1]
(2]
(3]

4]
(3]
6]

USB Implementers Forum www.usb.org

IEC 62680 series Universal serial bus interfaces for data and power

IEC 63002: Identification and communication interoperability method for external power supplies used with
portable computing devices

Renesas R9A02G011 https://www.renesas.com/zh/products/R9A02G011

Renesas RAA489800 https://www.renesas.com/zh/products/RAA489800

Renesas RAA489118 https://www.renesas.com/zh/products/RAA489118

Bilne

7 B AR
2.00 May 27,2026 | USBiRERAABRSmMERSEM
1.00 Jan, 2019 | ¥R
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IMPORTANT NOTICE AND DISCLAIMER

RENESAS ELECTRONICS CORPORATION AND ITS SUBSIDIARIES (‘RENESAS”) PROVIDES TECHNICAL
SPECIFICATIONS AND RELIABILITY DATA (INCLUDING DATASHEETS), DESIGN RESOURCES (INCLUDING
REFERENCE DESIGNS), APPLICATION OR OTHER DESIGN ADVICE, WEB TOOLS, SAFETY INFORMATION, AND
OTHER RESOURCES “AS IS” AND WITH ALL FAULTS, AND DISCLAIMS ALL WARRANTIES, EXPRESS OR IMPLIED,
INCLUDING, WITHOUT LIMITATION, ANY IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A
PARTICULAR PURPOSE, OR NON-INFRINGEMENT OF THIRD-PARTY INTELLECTUAL PROPERTY RIGHTS.

These resources are intended for developers who are designing with Renesas products. You are solely responsible for (1)
selecting the appropriate products for your application, (2) designing, validating, and testing your application, and (3)
ensuring your application meets applicable standards, and any other safety, security, or other requirements. These
resources are subject to change without notice. Renesas grants you permission to use these resources only to develop an
application that uses Renesas products. Other reproduction or use of these resources is strictly prohibited. No license is
granted to any other Renesas intellectual property or to any third-party intellectual property. Renesas disclaims
responsibility for, and you will fully indemnify Renesas and its representatives against, any claims, damages, costs, losses,
or liabilities arising from your use of these resources. Renesas' products are provided only subject to Renesas' Terms and
Conditions of Sale or other applicable terms agreed to in writing. No use of any Renesas resources expands or otherwise
alters any applicable warranties or warranty disclaimers for these products.

(Disclaimer Rev.1.01)

Corporate Headquarters Contact Information

TOYOSU FORESIA, 3-2-24 Toyosu, For further information on a product, technology, the most
Koto-ku, Tokyo 135-0061, Japan up-to-date version of a document, or your nearest sales
www.renesas.com office, please visit www.renesas.com/contact-us/.
Trademarks

Renesas and the Renesas logo are trademarks of Renesas
Electronics Corporation. All trademarks and registered
trademarks are the property of their respective owners.
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