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USB Power Delivery T USB #EAESIZEFIIC

USB ifEDER

2= N—Hn - YT N2 (USB) (F. 1994 4EIC Intel, Microsoft, Compaq. IBM. NEC 7 & @ FH {3

BEMT 27+ —7 LTI NE L7z, ZOHMWIE, LRI —FLERAF A N2 08 L Cn/zavy

2=BZDVYVTN/RXRFTVLN - [ v ET2—R%, KOVEHETTI7 - TV - T ACRHELEZRAACYY T

NeAvErTz—R, TbbUSBICEEEZ 5L CLA, MY, EERE DA F & AHEEFED%RE D

HHINTOWELEY, DbLETEAI2L0+VEHE, 20V X — Vv HAOBMDEVATNE Lz, ¥

D USB 1.0 {LEE CHHA T % 2 EHIZ 100mA KRS N T WX L7225, Chid~v A7 LEEE N /N & I
il tHaARTL %,

F—REmRoEELAkD O N B L HicRb L, USB1.0D 12Mbps, \how? 71z —F | TldAR+4r

272 b, 2000 4E 1T 13 480Mbps ~ & KIEIC St L7z USB 2.0 23855 L % L 7z, USB O FAJFE AN T Hr Atk
TH Y., USB 2.0 MIEHERR T D 12Mbps. X 51213 1.5Mbps & Vo 7K€ — FCEIfECX £ L7, %72 USB
2.0 Tix. 5V O EJEHLFGAES D 500mA 2.5W icigfb X, #EERE R L OB AEEROTREICEHTE 3

CERTCIREHENE L, USB A — 2, 725 bbb uREBHHAR - LCflibhd  Ld—
WAt 3 2 dp, BAZHEIATH % USB Implementers Forum(USB-IF)" |2 USB 3.0 #E AL, 1ZI2DHRE L HbH

TENEHARES % 900mA 45W 125 % EiF 5 & & bic, [CDP (Charging Downstream Port) | €— F %8
MU L7z, 5122007 FiCizNy 7V —FEME (USBBC) 23%E X, 5V TRA 1.5A, T7xbbH 7.5W
T COEBRMBAAREICR Y £ L7z, 2010 4ED BC 1.2 Tld. REBIEICHE T 2B S bicigfbang L

7eo BTETIZ. 7T — 2B XUENICBE T 5 USB DEFEERHEIL, IEC 62680 &V — X & L TEffiI T E

ERS

ZNFETDOUSB T, 7—ZIMNFHTH-TH, AR ML LM cEEEATLRE, 24274
ZHEE SV AHIME T3 [Fy b KETHZ-0, HimE, 2802 P 2HEEERLTF— 2Kt
Th, WHBBEBNEHBL IS LTLE N, Ebbh—/, %5wiﬁﬁ#E@T5£%nﬁ%bibto

T, B 2BRLAACEIMETE 27 77 4 TR, FIFITTREARE D) & LEE B ) % AR <5
Z2 5701 [%]% (enumeration) | XMETH D, Z i?~ﬂﬁ%{%ofﬁbﬂ5f:&> %@F’Eﬁ 137 — &
BErPiTFoNE L, —77. HAXE R — P TEIDIZERIAETLE, LAL, T LAERRCHA, 7.5W
EVWIENERD, USB 2N L MEHEEO S LA KBICE s Tl Ho T E LT,

ZDO—/T, TAZ by 7 PCXT7y 7 by 7 PCICHH L TRRET 2RISR OMRIT 38 MR,
A#aEORED H 2 X2 IchoTCnEE Lz, HLogRTlX, /—F PCRIJD 19V, 7V v x—=4t
fFFA=FFIATMFDO 12V 2 & %{G57-0I1C, ACERT X 72 —nfibhd L5k L, ZDOH
RO FEE1ICRT Lo, AR R WERT — 70T — 27— T AR D A4 5 KRBT ) A3
HTL 7,

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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NN [N
D [:] AC ADAPTER

0 B

AC ADAPTER AC ADAPTER

B 1. USB PD &5 LY 5 DiE#R A

HHRITORRICIE, BT X 72 —2HRBREVC Db FLEHE2 2T IERS T, BHEIC X > T HD
BT 7 7O RMEET LIz, IOICKEICIE, L CBALZBRICIIER R 0WT — 7 AL H T X7 % — 535
WolFWIZ2FE AL T, BTREEYOEMbEEICR-CEE L, £/, USBar 723 [fFEHE] T3
=] [=427uv] twvoszBRIC A, Type-A. Type-B. Type-AB 7x &% { OFFHEAS B L, (L % it
EZADP, Ao THPYIC EEBLEDHY T L7z, USB3.0 Tld [SuperSpeed | HrikE — 23 A X
N, BEREE I3 4]0 5Gbps 7> 5. USB 3.1 Tl 10Gbps ~ & [A] b, 2026 I S O i kg ©»H 5 USB4
Version 2.0 TlZ. &K 80Gbps D@EEEN I K- I nTnE T,

USB Power Delivery [Z& 2B N#8E

BHHHE D ER & v 5 FEICHIS T 2 729, USB OENHHAH TH 5 USB PD 1.0 25, 2012 4Eic USB
Implementers Forum(USB-IF)ic X W SRE SN F L7z, Zhicky, HAEFEIZEV~20V, ATy —vaviC
KXo TkE ZIRAEMIZEA L&Y, A 100W OESEFEAFREIC 2 Y £ L7z, & 51T, 2026 Fif i D T
HiFsTdH 2 USBPD 3.2 Tld, A 240W(48V/5A)E TOHETE - ZBICHIGLTWET, USBIIFD I 4 77
Tl¥. USB Power Delivery Specification Revision 3.2 Version 1.2 23T LT ¥ 3,

TNnickY, J—FPCZUSBFR—F2LEELELZD, E=X2—0D X5 2JEIHEE~USB 7 — 7 LEH
THRELEYTELAREICR Y, #ERS L IcflilofHAERZHAET 2L ER MY Lk, /2, Toft
iz, @EEOHMEZE, LEUEOERITEN AR VX I ICT 27200 RMEA T - 2 v oA
fbainﬂxia“ PefiEte, vV — AT EFEV 2L E T, TRIFEROERICHR L TR eRiEE T,

X 10W ICHIfRE 3, Z Dk, Output Source Power 23X ET 570D T T —v a viMfrbh ¥
FTo sFLKIREB1ZSHL TS,
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Z& 1. USB PD Output Source Power

USB Type-COPaRyaMNEoi 54 R

USB PD D fi:fk & i RIRICIE 238 & 72 3 D 23,
USB Type-C®2 4 7 2(K2)T9, 24 fHoEEH%
iz, ETEbLTHHfE s ) N—v TG %
Focoaxrzzix, 772 7@mI b3 5 2.4mm
&, Type-A % Type-B X v /NAIC, AIELG I
T3, &b, DisplayPort™ over USB-C®7x
EOANZ A —PE=FIIHIELTEY, /=T
PCICH#id 2 a4 7 2 DM HIIHT 3 2 & H3A]
HETT,

¥z, /J—FPCHREDPOLENEEML, T
USB Type-C®7 — 7 L #EHTE= X — R Z Dfthd
JELA R~ T 2 e A TE 2720, {@jloE
BT XT 2 =130 F LHBETIEIRS R T,
=2 —fom4f55 . DisplayPort™A v & %
— FE—FZAHL USEARETT . Z OfGHE.
B3 icns X oic, MAEE~OB L 1 AT
B ZNLSND T — TN EBUKICHE—F 5 C
EBTEET,

&I 2. USB Type-C® =7 7 2 X

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 27TW 45W 36V 180W
+15V 45W 75W 48V 240W
+20V 60W 100W

>
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USB HUB
YPE C

POWER AND
DISPLAYPORT, ™= o ﬂ TYPE C USB

TYPE C USB

TYPE C USBE

O B

AC ADAPTER

K] 3. USB Type-COEEf 12 L & #ii

Coaxs ZOYNHREEIL Ta—A V] RETH Y, Bt S Ny —xlle v v 7R3 s n % £
TRBEEFAMEINT LA, CRICXVENONGR 7 a0 —20HEL 20, ZDHAD ¥ — AL RITY) )z
R TEET, T OKAEIT Fast Role Swap(FRS) & M, iz iEE ANy T =%/ —1F PC& 1R
D USB Type-C®7 — 7L TR L TWB L &, TENAANy T Y —LEZOLNTWEIENDARL ozl
<. EM L REMOEEE BEIICYI ) B2 5 2 LS ATRET T,

T o ICEFRMG Tk, BEUEEE (V. 9V, 15V, 20V) A, fEHE % AIZEE T % 5 Programmable Power
Supply (PPS) “° AVS (Adjustable Voltage Supply) b G LTE Y, FEEZ Z oM < HlfH+ 2 2 & &
KrEPckFd, M) FrLaAtvERR, YIHITEEBRCTRELABLELEEZIRAICEF I, Z0k
EBIERE~ATT 2 A RE L S T3, USBPDIEMIGOEEBIEY 27 4 TiE, ZofliElziEkLo
REVL X2l —2—TNy 7 —filIcEETZ2HERDH Y T LA, PPS ZFAHTILE., V—Zfllox A4 v
FVvIBEE TR I LT 5 L CRBRORIEIZAIREL 72 0 . SIRE T ZIFL AL, DLWz 3
zencEEI, ¥/, IEC 63002 HE[3]1 i, sMEIE (EPS: External Power Supply) % B:fi - Hilfll 3 5 7=
DOT P ANPERINLTE T,
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USB Type-C®a 4 7 20 VELEE 4)2 H 2 &, HRF v AL TH2S CC1 L CC2IE. =T NDHE D

Bl V=2l v v 7lloBERGTHROHE, 2 LTCENL_IVDATYT—vaVvIicfHINET, a4
ZHERELLTHHFE 5 DIE. GND. VBUS. & X UKD USB 2.0 Bt AMMILE S T 5720 TH, —
JC, BT — 2 74 v THB TX1+/-, TX2+/-, RX1+/-, RX2+/-IZHICHHAICE E#az 5 L3 TE E¢

ho ZD1®, T INLT A RGT 7 70MERRL, ~AF 7L 2 EHCTH AT — X 74 v~
Vo Bz 208 RHY 3, USB3.x Tl, HICIGLTT1 L —v 7132 L — D SuperSpeed {55 23 #
Th, BYoL— v iE PRI N30, Alternate Mode *° USB4 o fliicEI v YTtonE ¥, HlziX, ==& —
PR IC X DisplayPort DR {ES 2 AR a4 7 2 A CTRiET 5 2 & 23 TE, & 512 HDMI % Thunderbolt™ 7x
EDOREICH XIS AHET T, Zds. SBU ¥ vk USB S Tk ¥ A 2%, DisplayPort 7 7'V 77— =2
VTIHAUXFry A e LCRHEE S,

High Speed Data, USB S5,

USE2 Data Sideband Use, Not Used High Speed Data, USB S5,
55+ TX or DP Alt Mode g

for USB, AUX for DP 5SS+ TX or DP Alt Made

] - ]
[eno | mxa+ [ oxa- B cc D- [seu [IBMSN Rx2+ | Rx2- [ GND |

[GND ] rxv+ [ rxa- B sBu | - cc2_ JNBIRY Tx2- [ ™2+ [ N |
l I

Cable Bus
Power

Configuration channel, for cable attach, orientation, role
detection and current mode

One becomes VCONN to supply power for cable or adapter

Cable Ground

&1 4. USB Type-C® 2.4 2 5 D &° > JIi&

USB Type-C®= 4 7 X CflifHE 37 —7 A OWimZ R 5 1/n L4, BMEICHELL 727 — 7 vicid TE-
Marker | 2B I N T2 Db H Y, SETer — 7L ER EofEfray e —9 —I1GEAL 9.
IRICEkY, F—TADWBERIELFETE 370, BEFoFENICLHMTT,

| 4.8mm

A 4

CC/Vconn
- Blue Power - Red

Power Return -
Bare

Power Return
- Bare

SBU — Red and Black
SBU - Red and Black

USB 2.0 - White and Veconn/CC
Green - Yellow
8 Superspeed wires
&715. USB Type-C® 2~ — =L D [ji]
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USB PD #Ee4REJ 5 rO0—5—D % E|

DX BFMEEERT L0, Bhve— e r—2ER2ER - HlIfHldT20ERD . 2 OfGR.
USBPD v AT LDMRICERE X NAMERITIIT 7T 4 7hav e —I =030k eEnb 9, 2T
HIABHERLD USB Type-C®7 — 7L % WT AC T X 72 —% T84 2T 2 W7o F ) Ficon T,
X6z LARnOHHEL 9

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 X _CT™ Input Current: USB PD Profiles
Receptacle: USB Type-C™ (role changeable by PDC) Cable' use T\,’IJE C PI ug Receptacle: USB Type-C™ (role changeable by PDC)
to USB Type-C™ plug
r——————- ________ T T T T TTe 1
AC I F—————— + I | 40—+ -i + e |
Immm— D —————— - —
— | Ac/oc P — pe/oc |- LoaD l
| PDC e | data datal | cc PDC |
cTL | —— T ———7~ | T |

&J6. USBPD =31 X & AC 74 75 —oD USB Type-CoL#7%

BRI IS & VBUS(HIH D [T+ ] ) ICBV 23IM&E i, CC T4 Y Lo TANT v TEIE TV EY VK
flick o<, EMoT £ 72 =01y =2, HBUMOT A4 230 v 7L LCGEIIENE T, % O%E(E 25 &
h, 7—7 AN E-Marker AIEAINZ 2 & C, VAT LEBEFLNTr -7 A DOHFAER (BA £7-13 5A)
BHERINE T, HivTrITvz—vavifibh, V-G REAREBENREENDZIRAL, ¥ v 27138k T
Z2EEFLCERZEMLE S, AESHEI N L, Vv —RABELERBEYRL v ~FlE EFohEd, &
JE - B mEE Y -2l v v 7 flloX 0 cER I, BESBRE S WGy — 20 )1E AR
EhEd, b —2oofRENWAEHIE LT, ACIDCT X T R—hbAY— 7+ VERBT L7 —ABHY, &
NIZR 7 IOREINTES, AllAFER, Gl A~— 7+ VICHY L ET,

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

r——=- 'I _________________ =
________ |
ac | —— + | vo—— ¢ | +o0— |
EEE— L—_— 9. - #—— | Buck-b
AC/DC I W — ok bc/oc H LoAD I
| PDC c | data data | | < PDC g |
________ CTL
o —— | et T TR |

B7. X~+& AC 74 7% —D USB Type-CPHHT

BN NG ECHIET 2DERD 2BE6. BT A RIEY —RE vV 7 DREBEALZHICYIV B2 s, Y
DEFITEDHMELENE ECRIBED NV F o= 4 2 2T E T,

USB PD MOEAHIMO—F5—

ML 7 3 BB X ORI o4 X 1B 3 % 728, Fast Role Swap(FRS)*° Programmable Power Supply
(PPS)t otz VAR — 1+ F2avituo—J—2PHEINTHET, TNUHLDT N RiTiE, BETE - #E
T BIRE L o 2 BERER EE T 22 A L b TE X, IV bR —T—ICZ DX ) hEER
AVvFIV v REFZEL LT, NABEOERB L UHIHZEL T A7 a2koBREREL L, K
HEES PC AR > 27 22k 51 % Energy Star®%° EuP Bl ~D#iG 2 EHTE £, 6, v
F v TRIRGE N L - B/ T N4 235 2 &b AlRET, il 21X Renesas ® R9A02G011M413, 3.6 x
3Amm /N BGA Ny =V EFEFL T E T,
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Y — 2O E S EAF TGS % 1T, USB PD fARICHEML L 7 Bitfl 3 & OVfil{Hl 23 w]HE 7 AC-DC % 7= 1% DC-DC
AYN=RX—=BRETT, ZZTHHEAEY V)V a—va vHHAETH, KI6BLXURT7ICRT AC-DC T
A7 R—%, EEBNEFITIMAZTCPPS 7 7Y 7 —v a vaidoa[ZH b itGd 3728, PWM (0L x
VB2 HIHZMAZ7 74Ny 2 a v "= 2 —%R— AR INZGERH Y T,

Renesas RAA48980011%, 4N A A v F v 7" MOSFET SIGD ANy 27 7 —A b « L¥ 2L —X—TH Y,
Renesas RAA489118191i, v 7V —DORMEE L Uy 77— X + DC-DC A # AL TwE 4, &
NH% RIA02GOT1T DX 57 USBPD a2 v tu—J—tilafabe s T, NAECTHERBABR YV 2 —
vaviEEHTEIT,

WM DOBENEEB I L N T 7Y r—v a v ofREHI, USB Type-C®7 — 7 v CHEm I ER IC kit S
ENANNYy TV —THY, ZOWKEZR8ITRLET,

Cable: USB Type-C™ Plug

Device
Power bank to USB Type-C™ plug
——————————————————————————— -
[ " —w t : I_:.:.T -.i I : e—— Bi-directional I
o | i o | a e | ck-boat [] DC/0C I L0AD | |
| PDC | &ata data | I cc PDC |
[ CcTL | ————————=~ cTL |

B 8.1 3 7 Y —D USB Type-C %%

ENAANY T Y —DBRBEEINBEICIE. USB PD OETHIFTH 5 5V~48V NDOBIETT A 2l 5%
PG E ., BRKARY F LA A VB LELILZ, ENAANY T —HNHORTy TXT Y - Ny ray
N R =t X o TERINET, —H, ENAANY T Y —REHEZERT 285810, 7—Rbavy =%
—I2 Xk Y. USBPD D#fifHNOBEEICHEL THE~MEG L £ 3, cho 2 00REIE. BB THEE
AfRE7R Ny 77— A b s a v N—Z— b Fu Y —IC X THAT LB TE, ZOMEERITRLET,
X 5ic, USBPD OETHFARA 48V L CTIIRI N2 LG L, B9 IR THEED 2 L~ RERI N 2
T, XVEREZEHTZI3ILRIADNYy 7T —ZA b s avN—2—=3FFLTWET,
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2 LR T, MOSFET OiiAGbE 2BIENICA Y 2134 7 ICEE L., {th5D MOSFET % PWM #i
HlcxA vy Fvrdscec, FEMELEESFOmMT 2T THEHETE L7,
Ny T ) —DEIELTEERT Y KNy T ) —
LRVICETCKT LAEGAETH, 77— X MNAET)#)

Power Flow Eic X b, s icitis N2 EHE% USB PD ©
V1 <::::> V2 HEHPENICHERS 3 2 L osalfEcd, Ny 77—
o o) B .
APF eV AN=Z—=ICTIPWM 2V Fa—7 =24
I;} {gl 2C3 A, Renesas TIZUSBPD a2 v tu—F—¢
[—] il

HAARET, V=R /> v 7B XUOBE/ FEOHK
HYI W2 A — AL RITIT, SR - B

e - BREZ TR T A 72V Y a—v a vt nnTw
95
G I

—T YY" ____g

Il
[}
I
[}

VIZ77LYATHFAVF oy MiE, 77—L 7T

CONTROL X B MAgIRE L % ATAEIC L. USB PD Bi% % &bk
L¥9, Renesas iZ. A X7 —> v 7, = F K
B19.2 LRADNy 72 T =X ) TSN K= — 45D USBPD » v 7 7— 2 } DC/DC £ 2

— N, LI FE—FDEASAA ANy T Y — (N
FY—oty27) [AFY Y a—3a v USB Type-C®
Ny TV =V AT LOFEER T 2 EHlA — F s
EDRMEF v b B XUEHEIA - FE2RAEL TuwE
3, EHIC, Renesas D v bu—7—ICiF 77 v
vaXe) OFZHMIEESKAIN TS0,
FRy IBRRBTH DL L bIT, FEREDO X EH
b USB Hfii & /M L CRlIHFICEMTE £ 9,

USBPD ¥ A7 L %M 3 2 i, USB Lk~ & % £R3E3 2 USB-IF (USB Implementers Forum) @
HEPL 7' 0 7T LR E 55 2 L BARET T, HEHLL 7285 1T Integrators List IC & #k X 31, USB-IF v = o fifi
A4y 220332208 TEE T, USB-IF D Web ¥ 4 + (www.usb.org) T, FEME RS vl HE 7o Rk
477 ) PR FIHERICI A, LT 02T Lo REI T ET, /-, ERET ZHRE T
LIHEEED R Z DN TEH Y, BT T A 22 BB ICHETE LT,

Renesas ® USB PD #lf i3+ _XRT N L DEMFICHERL TH Y, 2o EZHAVTHE I N ZHKE ML L. USB-
IF o =% FoR Al BEZp HEMLEL G & L CREE 2 HUS 3 2 2 L svfRET T,
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Fham

USBPD I, #HEiAbEmENEZLEL TS/ - PCYE=LX—ILEL T, WBR~0BENHBEOH Y /%
RELLEET2HEMTF, ek, BBELRT—TAPLERT X 72— ZHHTE, =4 LrF—HEPCa
A P OERFICMZ T, BREAMOBRDIFINE T, S, ENza—Fe ) 740z, ReEWriERT
% 7= OIRERRED A T\ ¥ 9, Renesas Dt 3 2oy bu— 7 —®EHICX Y, USBPD V) 2 —
vavoREIINTTURCEDICRoTwES, Ak, FMAKTA P74 v2T7 7Y r—v a vIFRIC
DWW, Atk Web ¥ 4 + (www.renesas.com) Tt E T F,

SEEH

[1 USB Implementers Forum www.usb.org

[2] IEC 62680 series Universal serial bus interfaces for data and power

[3] IEC 63002: Identification and communication interoperability method for external power supplies used with

portable computing devices

[4] Renesas R9A02G011 _https://www.renesas.com/jp/products/R9A02G011

[5] Renesas RAA489800 https://www.renesas.com/jp/products/RAA489800

[6] Renesas RAA489118 https://www.renesas.com/jp/products/RAA489118
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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
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