RENESANS

S-St

USB-C P& E e e BB E At AR

=S

R ABEE USB Type-COHm & KM -AUTEIARIHEBIMY, USB Type-COBY 82— AN SLHIN B KBS
HiEEm, A XOME Y ERR AR R EENEEMEETE NRETRERITNEIGR K, FAEERTIATSERER
BREMAEFEAHROEM L, RAXT F—R USB-C BRGNS, REFEN. SURNEZZLIABHE

FHEFERIZBRLEE,

3PP 1
FL < TPV TPV POTRTRTR 2
L8t d= = OOV 2
Lz o ST 23 Y7 - o 3
RIEIAT USB-C EEIITEEITTER ... oveccecerererereseeesssasssesesessasssssssese st se s s sssssnsseseseasassssssnsne st s sasassnsnsnsasnsassssssesnensetnsssassssnsnsnsasnsasans 3
BETE ettt e e e A A A e £ AR EeERE e £ AS e AL A LA LA eE £ S Ae AR eEREnEeE eSSt A A eE e E £t s e AR eEnEnE e e e s e e aee e et nanaas 5
BB BT e e A A £ eSS SRR A A eSS AR EREnEeE e S e e A A A £ e e ae A e A nE et et s e e At et et naraas 5
315 <PV 6
R16WP0019CJ0200 Rev.2.00 RENESAS Page 1

Jun 18, 2026

© 2026 Renesas Electronics



USB-C 7B ER TR A IR

A\ 473
JIén

USB Implementers ForumU"&I EH#R/&1E 7 USB Type-C®F1 USB Power Delivery(USB PD), BE& XM I AR
ER, IR EFEPRSBREZEOERRGD USB-C £4, ARIGEMNEEICADM, FRBMEEEING,

HEPEX—5, WEHEES 15, USB PD Extended Power Range(EPR)HRIESINER, RIS ERZEHEHME
K, N ASBREWRETESEK, BIt, 2RI ARBTESHMENEREBH I, DUENXLERFEIEH R
;&O

AN EBMEBES PC (924, FIRITPEE USB Type-Co#E O KTt USB PD IHEERISIA, HEARSEMN
B, BEfE, AXERZ e T nh, HiZAAE @ USB-C FIME A K7 B 22 N S EIE R &R

REH. BURSNE R,

EHRMHEB LR

USB-AB In Q7B A ZNATEEFI. FREMSEINEAR, BXEEHEORERMUEE 5V HEmEE
NER, REHFABENERFRESHRE,

HEEZ T, 454 USB Type-C®5 USB Power Delivery(USB PD)I/5 %, IEXL M AEICAEIN, FAREM, EEEF
MEREEINEEZBEFREPHEREERED, E8) USB-C, BREZE BN NASMBEREREBESHERE
1§, H—oih, BEE USB PD Extended Power Range(EPR)#I5| A, OIftEBINR BT BRE&S 240W, ELIFKRB
TH AC SRR aMEEITEFatEE®% XA USB-C #,

2,3, 4cell

AC Adapter, 20V Battery = USB-A/B Adapter, 5V

1-cell Battery
= 2.5~4.3V

&1 1. USB PD 4/ F] ZFiHIH IR

USB PD £l 7RI, BT IHEFarHBRMWETER AC Blaa R BRMANBEE R (BELN 19V E
20V), AR AZICABEMEEREHRBHABMITE, XRAABEEA 1 TR 4 DESFEMAE SHEMNHT
FEBESBEFREINSE(E, —MRAN 2.5V £ 4.3V, AL, BARMABETEARA 2.5V £ 17.2V,

R RS, BT ERBERERARES I, FERREBERZESHBMITBIIKE, ILS, EEIES USB-A
Im OB, ABEEF., FIREBEREIMENRERM SV AL, BESNHAASSBNNERFABEREERBEMNZE
E; mESTEMARAP, WS ERAERLREE,

R16WP0019CJ0200 Rev.2.00 RENESAS Page 2
Jun 18, 2026



USB-C 7B ER TR A IR

¥ @ USB Type-C®

USB Type-CeIEfE R ZIX LB FIREPHHEBESBREEF T, USB Type-Co5 B EHIRE M SN O BN,
FRAEA. o ERIEREER R, ARTESED, USB-C XFAENENE, REJRERABKRIERS
HEBln e X BB I,

USB-C I [ o &8 USB Power Delivery s17H BB R AR, BUENT 2 TESRM4, Bk Standard Power
Range(SPR, & & 100W)3%h, Extended Power Range(EPR)F AR R E S INER, BEICAEM, W AANYT B3
EeMREREBTREREXH,

1-cell Battery S , Multi-cell
i E g | Battery
& iy 5~17.2V
| USB-C ;
1-cell Battery
USB Adapter 2.5~4.3V
5~28V

& 2. USB Type-C 125221

USB-C WSIAEHEBRHAE T EEE(L, USB-C I DBEBEIWETERMABK (AIINE EPR 24t A 5V £
28V), ABMARM 1 TR 4 HEAFRMEENRETR, EMRRLP, USB-CInOAMNETLINEERESE, &
FEAN IR EBEF., FiREBR A EtMIMR MR, BB NEEEN, ZARUTEBRNHEENZKORESERA
TEBREM,

Rib, SREEASRELHEROMASETE. WANER. DENENE, URESHLERE T RESUE
BT, N7 BEREBR, SHNEAERERODRIRG, TESHLSIHETARERBOREM, BRELL
REERZSEI,

AERY USB-C BBt FEEB G 5

USB Type-CotEB 2R th ) — MR B AL, SUEDFEESEERHARE (AIA0s21F USB Power Delivery Extended
Power Range: EPR fY5 5V £ 28V) @i #EISt B EEE (1 £ 4 TEBEFRMNLARN 2.5V £ 17.2V), BT
WMABESEMBEZEANRZRBETERGMEE, SARBRESAESZBTEEMBRG FIMEEY
%Q

R16WP0019CJ0200 Rev.2.00 RENESAS Page 3
Jun 18, 2026



USB-C 7B ER TR A IR

5V-20V
1,2,3,4-cell
USB Buck — Battery
Adapter Charger 2.5~17.2V

B 3. A ETE

SRR VETHAENSE, EXMEED, BN USB-C Etr A SR TEABMABENKE (A
425V Ll LE), REBHEEAEETBREFIEMTBEE, ZHRBAERRBRNLTFEREEREN, BHRRE
ESMEBIN— BRI+ B RES, HIL, Z2EMAMAIRERES LA, BRMAERSIARNEIMAFE N SEEREENE,

Buck

Charger

S5V-20V 1,2,3,4-cell
USB \.—> Battery

2.5~17.2v

Adapter

Boost

Charger

B 4. [FEFESAIETEH T

ANV REWMARESBMEEZENARSR, ERERBRSTERBRZERNST R, ZHELEETHM
FHER, EILARBE—i0 S RMREMIRT, AN, A7 ENBERENAERELRN, 2ANFESRINKERE
EESINERE, NMIBMARERE, SRERMALAE.

5‘6‘58‘/ Buck-Boost 1234 ol
attery
Charger 25~17.2V

Adapter

B 5. B E TSR

5 IR ERINE—TMEREES ., UREMNBAL R, ZWABES TRMBEN, ol TIETREEER;
HWABKETEMBEN, o TETHIEN, MAREZAN, WolTENRBEEE,

.

XREMESASEGEIBLBEARAVBHHE. 5/ 2R, AEBENLIFEEEARA SR, &
FHEFEBRARWAE B A E USB-C HEBRSHNRBE XK, SRR ARKEHE. W TIEMRERP TR ML
MERLHEE,

R16WP0019CJ0200 Rev.2.00 RENESAS Page 4
Jun 18, 2026



USB-C 7B ER TR A IR

Forward Buck Mode

Reverse Buck Mode

‘/"Buck-Boost Charger Topoiog@"\
5v~20V Vays

Buck-Boost
Charger

B 6. 71 [E a5

USB Type-CER&FHEEBMFTERMAFEZNHANFT 2 —, 2 Renesas #J RAA4891101, & 6 B/R 7 ET1ZZ2489
BRRVER A R TR 2R 4R Fh . RAA489110 RAMNA R A KA, H 4 MR MOSFET. 1 MNeBEK, MURERMIER FET
(BFET)MR%, EARLHEEENEMAENELMN, JESIPINREIRET 2B SLI TR, B 224, 2
ABESTEMEBENTTHITRETE, M ABKRETEMBENIRITHRELE; BRE AN TRA
ELE, B9, BRXFREIIE, oSEMEEERH L E] USB Type-C I, AEEEFH. FARERFAEERBREAR
SREINERIR B MR,

RAA489110 E&FENSRINGE, FHZFFEN SMBus/I’C 5H RN AN IEHIZRBIES, XU
Programmable Power Supply(PPS)# Extended Power Range(EPR), F £ 5 PROCHOT#, 2ZIhEREM(PSYS)
£R/E Intel IMVP Z5KMINEE, LURE MK FEEEK, b4, BRRNEGSERTR. BAMTR., DRERFMASBE
FEATELMRPSENING, FXFARENZ ISR RBRIRE], USRAEF AEE R MBS, TIeEnE
AC/DC 3&fcas. USB PD 8BIR, IkTER R LB NBIR, BERERFFF; EERAHBENITIBE I NE NS
T, hEERGIRE U SRIETT,

4518

BEE L Renesas RAA489110 RUFRAISTIE USB Type-COMEFHA LB MFTEEZR LI, TN PC MFEIERIRE
EA BB USB Type-COE s LIS MEMN M HEE , USB Type-C®fEE) USB PD xR X @XM A& AN
RHE, MmEE T B SEIBERE, BEE Extended Power Range(EPR)SIA, ZEOXREL IR ESNERSEY,

HERTE ZWIHEFE, BEE USB-C £ KHERRE, RIRESBIORIZZHREMNANS—HBBEOEX

LRAME, BB TEERRTHIEA R &Y,

b <4
SEHEN
[1] USB Implementers Forum www.usb.org
[2] Renesas RAA489110 https://www.renesas.com/zh/products/RAA489110

R16WP0019CJ0200 Rev.2.00 RENESAS Page 5
Jun 18, 2026


https://www.usb.org/
https://www.renesas.com/zh/products/RAA489110

USB-C 7B ER TR A IR

\
BiThE
KRS HER A8
2.00 2026FE6H18H |USBIMEMRARABSFRIEECEHR
1.00 2018%F8H20H | #¥ik

R16WP0019CJ0200 Rev.2.00

Jun 18, 2026

RENESAS

Page 6



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.

© 2026 Renesas Electronics Corporation. All rights reserved.


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

	r16wp0019cj0200-USB-C Charging-o.pdf
	摘要
	介绍
	传统供电系统
	转向USB Type-CⓇ
	不同的USB-C电池充电方案
	结论
	参考资料
	修订历史

	Disclamer.pdf

