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1. PD3.1-EPR PHL &£

BRI USB PD3.1 $RFSHENG Th 2 R 73 AdndE Th# G H (88K SPR) g™ e o) 2
(f#% EPR) P/ H

HrpFrE D) ZyaHE (SPR) 2 H R im E i USB PD 3.0 PPS th7utsifl, S K
RN 100W AZE, THHE MY BIHEE (EPR) BNT 28V, 36V. 48V —AMEw Lk
RAL, 0T R B R A FLRSA N SA, e Dh A AR AT AR 3 240W . EPR B 1 BrHg = 41 [
SE RSN, USB PD3.1 AR LY D) Ta s 7 =l i RS (fRiFR AVS)
5318 15-28V 5A. 15V-36V 5A PLJ 15-48V 5A. AVS [E/NAES IR 0.1V, I H4k4:
VYH 2T PDP [ 1E D) Z2 PRI 2

1.1. PD3.1-EPR A<M A4
1.1.1. EPR_Source_Cap

# N EPR # X J5 , Source ¥ 75 % X Sink %4 #F 17 ]~ #% EPR_Source Cap ,
EPR Source Cap &9 J@1HEHEM, BHARMEuTE:

Figure 6-54 Mapping SPR Capabilities to EPR Capabilities

Header | SPR PDO | SPR PDO | SPR PDO | SPR PDO | SPR PDO | SPR PDO | SPR PDO

2 bytes 1 2 3 4 5 6 7
Capabilities\, 001b 010b 011b 100b 101b 110b 111b
PDOs < 20V* PDOs > 20V*
EPR Capabl'l'ltiES 001b 010b 011b 100b 101b 110b 111b 1000b 1001b 1010b 1011b
Extended Header | SPR PDO | SPR PDO | SPR PDO | PR PDO | sPR PDO | sPR PDO | sPR PDO | EPR PDO | EPR PDO | EPR PDO | EPR PDO
4 bytes 1 2 3 4 5 6 7 8 9 10 11

EPR_Source Cap 5 SPR ] Source Cap =% [X il 52 :
< P RE BT KIE, HFEH E header F1Y & header
< HEEE SPR Y PDO Fil EPR [¥) PDO
1.1.2. EPR_Request
N EPR#EUE,  Sink 32U 2] Source 3] #% 1) EPR_Source Cap, 5 % 1] N X M. [
EPR Request, BARMIHE 0T E:
Figure 6-32 EPR_Request Message

Header RDO Copy of PDO
No. of Data Objects = 2

EPR Request 5 SPR [f] Request T2 [X Jills&: EPR_Request 75 22485 N [ PDO (4 — iz
RIEY Source i o
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1.1.3. EPR_Mode
EPR Mode & T3t N\ PD3.1-EPR B H IR E S . BHREENEWT:

Table 6-50 EPR Mode Data Object (EPRMDO)

Bit(s) Field Description
B31..24 Action Value Action Sent By
0x00 Reserved and Shall Not be
used
0x01 Enter Sink only
0x02 Enter Acknowledged Source only
0x03 Enter Succeeded Source only
0x04 Enter Failed Source only
0x05 Exit Sink or Source
0x06...0xFF | Reserved and Shall Not be
used
B23..16 Data Action Field Data Field Value
Enter Shall be set to the EPR Sink Operational PDP
Enter Acknowledged Shall be set to zero
Enter Succeeded Shall be set to zero
Enter Failed Shall be one of the following values:

e 0x00 - Unknown cause
e  0x01 - Cable not EPR capable
¢  0x02 —Source failed to become Vconn

source

e  0x03 - EPR Mode Capable bit not set in
RDO

e  0x04 - Source unable to enter EPR Mode at
this time

¢  0x05 - EPR Mode Capable bit not set in PDO

. All other values are Reserved and Shall Not
be used

Exit Shall be set to zero
B15...0 Reserved Shall be set to zero.

Sink ¥ A] 383 EPR_Mode fiir %-it: Source itk A EPR-Mode, Source tF]i#il EPR_Mode
425 50 Sink % & 5 O B IN#E N EPR-Mode, #1H#E N, th4xilid EPR Mode fiv 4 %5
0 Sink A ABEAN I

M EPR-Mode 15 2 ] PLAITE E N EPR 2RI 3 22 J5 R .4 -

< EMASCHF EPR

% Source XA BIIE VCONN Source
< Sink & RDO H A3 Hf EPR

% Source fEIX —ZI A RE#EA EPR
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Hrp, W13 Source WIS EPR 8877, T 2AE SPR [ PDO 4+ i# i 5V-FIX PDO f1]
bit23 & & Sink . HAKPKNEFUIT :

Bit(s) Description
B27 Unconstrained Power
B26 USB Communications Capable
B25 Dual-Role Data
B24 Unchunked Extended Messages Supported
B23 <EPR Mode Capable>
B22 Reserved — Shall be set to zero.
B21..20 Peak Current
B19..10 Voltage in 50mV units
B9S...0 Maximum Current in 10mA units

Sink ¥ 1 F 537 FF EPR fiE /7, T ELAE SPR (¥ RDO V&3E H [ bit22 45 %1 Source ¥fif. JFAK
WU :

Bits Description
B31..28 Object position (0000b and 1110b...1111b are Reserved and Shall Not be used)
B27 GiveBack flag =0
B26 Capability Mismatch
B25 USB Communications Capable
B24 No USB Suspend
B23 Unchunked Extended Messages Supported
B22 @'R_Mode Capables
B21...20 Reserved - Shall be set to zero.

B19...10 Operating current in 10mA units
B9...0 Maximum Operating Current 10mA units

1.1.4. Extended_Control_Message
PD3.1-EPR B | # Ry iEHIE S, .

Table 6-67 Extended Control Message Types

Type Data Message Type Sent by Description Valid Start
of Packet
0 Reserved N/A All values not explicitly defined
are Reserved and Shall Not be
used.
1 Not used | EPR Get_Source_Cap Sink or DRP See Section 6.5.14.1 SOP only
2 " EPR_Get _Sink Cap Source or DRP See Section 6.5.14.2 SOP only
3 Not used EPR_KeepAlive Sink See Section 6.5.14.3 SOP only
4 Not Used EPR_KeepAlive_Ack Source See Section 6.5.14.4 SOP only
5-255 Reserved N/A All values not explicitly defined
are Reserved and Shall Not be
used.
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(D3KEL EPR_Source Cap
(24K EPR_Sink_Cap
(BRI LB EPR_KeepAlive

Hi T EPR ML Ih R 5 K, i EPR-Mode i {5 7] £ 1%, EPR #i 3 7 .0 Bk
EPR KeepAlive fir %, #t N EPR-Mode & Sink ¥ 7 2 £ iIE 0.25-0.5S 2 [8] B [6] & 3% — %

EPR_KeepAlive 45 Source ¥ o
(a)E] 0Bk F, EPR._KeepAlive Ack

FHRLE, 3 EPR-Mode /&5, Source Y2 Sink & i%id K EPR_KeepAlive @4 J& »

i [a] N XN EPR KeepAlive Ack fir4>
1.2. PD3.1-EPR E AR

M SPR-Mode #t A\ #l| EPR-Mode /& /& B4 F 1, #ENRAELTT:

SPR Mode <

Abort EPR Entry

Send Entry Failed
=Sink not EFR
Capable

EPR_Mode
Enter

EPR Entry process

Abort EPR Entry
#2.b
Source EPR

v

Send Entry Failed
=Source not EPR
Capable

SPR contract in place Capable?

Abort EPR Entry

#2.c
Source EPR

Send Entry Failed

apable Now?2 —Source unable

to enter EPR

#3
Received EPR
Ack?

#3
5 Veconn Source?,

EPR_Mode
Enter ACK'ed

#2.d
Send EPR Ack

#5 VOONN Swap

Error
Send
Soft Reset

H4
Captive Cable?

Abort EPR Entry

send Entry Failed P
= Source not
Veconn Source

H8 7
EPR_MODE
Received Enter E 57 d d_ Send Enter
successful? St Successful

Abort EPR Entry

Send Entry Failed |
= Not EPR Cable

EPR Mode
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& M AE AT AR 2 3E N EPR-Mode J2 1 Sink 3 & & -
% Sink ¥t %1% EPR-Mode-Enter i 245 Source ¥
< Source Ui 22N EPR-Mode W Rin & f5, 25cib47 LLF AW
(USink £ 77 A% EPR fig
(2)Source 715 H. 7% EPR fig
(3)Source H A&7 H4% EPRf
< R LLERE IR A, Source Eﬂ”ﬁf‘ﬁﬁ% % EPR-Mode-Ack #7225 Sink ¥fi

% Source HiiE— UM LA 2 5 H A EPR f8 17, R 444t H 4% EPR fig
Source ¥ /& 1% EPR-Mode-Enter-Succeeded iy 245 Sink Yo 310 X7 — &3 A\
EPR-Mode.
1.3.  PD3.1-EPR HIEHFEHRE
PD3.1-EPR [ IR AE S SPR Y HL YR P B VA2 AL -

[ = Source Policy Engine | [ Prowcol ] [ : PHY ] | : PHY [ :Protocal | [ : Sink Policy Engine |

Cable EPR_Source_Capabilities detected

1: Send EPR_Source_Lapabilities

EPR_Source_Capabikties ™| n
— EI"R Source_Capabiilies + CRC
Stant CRCReceiveTimes 4 EPR_Sourte_Capabiliies
R
Check MessagelD against local copy
Store copy of MessagelD
6 GoodcRe ¥ EPR_Source_Capabikes received

7 GoodCRC + CRC

‘ & GoodCRC

Check and increment MessagelDCounter
Stop ERCMN'IIM

[ EPR,_Source caaaummLJ

Starl S-mhrhspon-'hmn Evaluate EPR Capabilities

10: Send EPR_Request

11: EFR_Request
12; EPR_Request + CRC
13 EPR_Request Start CRCReceive Timer
Check MessapelD against local copy
Store copy of MessagelD
14: EPR_Request received 15: GoodCRC
Stop SenderResponseTimers 16: GoodCRC = CRC
L] 17 GoodCRE
T - Check and increment MessageIDCounter
Stop CRCReceiveTimer
18: EPR_Request sent
Evaluate EPR Request Start SenderResponseTimer
------------------------------------------------------------- e o -
49: Send Accept
20: Accept
21: Accegt = CRC
Stant CI'ICRH:!NETIIIBI 22 Accept

Start PSTransitionTimer
Reduce current

Check MessagelD against local copy
Store copy of MessagelD
24 GoodCRE 23 Accepl recaived
25 GoodCRC + CRC Stop SenderResponsel smer
26 GoodCRC

Check and increment MessagelDCounter
Slop CRCReceiveTimer

27: Acoept sent |

Power supply adusted to regotiated output

28: Send PS_RDY
29 PS_RDY
! 30 PS_RDY + CRE

Start CRCReceive Timer 31: PS_RDY

Check Messapell against local copy
Store copy of MessagelD

13 GoodCRE 32: PS_RDY received

34: GoodCRC + CRC
2k naguL LN

& CRC Stop PSTransition Timer

St SinkEPRKeepAliveTimer

Check and increment MessagelDCounter
Stop CRCReceiveTimer

36 PS_ROY sent

Start SourceEPRKeepAlive Timer
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2. FETF CS32G020 ff] PD3.1-EPR &4t

HF PD3.1 ff) EPR HLER I T 28V, 36V, 48V 25 HiE, FTrLAMEH ) SPR-20V &
G4 3] EPR-28V UL ERGR, TFEFE RS VBUS B2 EIHY S HE D, B4 VBUS-
MOS. VBUS-LDO. VBUS H %%,

2.1. VBUS-MOS Iz #it

CS32G020 1) PB2. PB3 5| /&% i rm & PMOS 333, i ks 25V {E SPR-20V 1 &
S it Al B A PB2 B} PB3 H %35 VBUS-PMOS.

{H2%}T PD3.1-EPR £ 4iH, VBUS HE2xkF 28V 8L b, X AGE EAZH PB2 &
PB3 H %Kz VBUS-PMOS. U] LA R 7 AT 3k 5) VBUS-MOS:

Q1 Q2
T T I
. R3 )
lR?
Q10 R12
| Ri2  DCEN
—II 1K
R14
| S
10K
GND

% I8 Q10 fife s ff %] VBUS-PMOS

e HRELRIUE QL A Q2 1 GS M A A1 GS i A8 . — AT _E ¥ PMOS
(1) GS i = AE 25V BUT, Fr DARR 25 44 R3 A R7 9FEAE, fRIEZ K5 Q1
Q2 1) GS HURMEAE a2 N, BN 5HEE TR, HAMATEEAE Q1
Q2 1 GS Z [A] &R 5 1 77 2UAFRAIE Q1 AT Q2 1 GS Ha JRAEAE BT 2 .

* Q1 1 Q2 1) DS i EAE L EL{RIUE7E EPR 2 i i A s FEUR VG L 2 P9

X/
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2.2. LDO k%!

ERSIHIEALF, CS32G020 —MZiEid LDO i, HF EPR [ VBUS HES>
L F] 28V 5L |, LDO % i & 75 ZORIEE VBUS R b, FFOREE 50% LA BRI TR
Bo 4, MR CS32G020 FHESCKRFHENTIL, CS32G020 1) VDD ZE AL L 3.3V [
LDO.

fE % EPR R4t (140 tH B R 9 28V, LDO H N i i) s 2278 3] 28-3.3=24.7V, CS32G020
T TAERN FEEE] 11mA ££47, LDO ¥4 24.7V*0.011A=0.2717W [3h%, LDO [
ek M % ) SOT-89-3.
2.3. VBUS HFEA

VBUS _F i K 75 ARIEZE EPR £48 VBUS HEfiH 2 b, FHZEARE 50%LL - H1i5

i‘l‘/\%o
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3. ETF CS32G020 ] PD3.1-EPR #44% it
1 A4 CS32G020 7 S5 PD3.1-EPR Bt TYPEC FiRiA B RIE 3.05.06 5L
EHIRA, PD PR EARIE R 3.08.00 5L A HIRRA .

] G020_TC_3_05_06.lib
1 G020_PD_3_08_02.lib

3.1. 3.08.00 fRA [ PD G LL TR BSE

//PD3. IR ESH
volatile uint_t  B_Source_EPR_Capabllity_Config: //EFREREE N RE 1: BEEPREED 0: 7 BEEPRREN
volatile uint32_t  Upper EPR_Source Capl1]; //EPR-PDOZIIRI &

3.2. 3.08.00 iR AH PD FEH g L TR S5

//PD3. IFE S8

volatile  uintd_t B_EPR_AVS_Capacity: //BPR, Avsﬁ'é;b 1 BE& 0: A EE
volatile uintd_t B_Partner_ EPR_Capacity; 7/ TR B EEPREL S 13 W EEErREEN 0: W HABEEPREEN
volatile  uint32_t  Adapter_EPR_Source_Capl7]; NRTJ‘EEPR#*H]PDO{E g,
volatile uintg_t Adapter_EPR_Source_cap_court; /{3 HEPR-PDOBEN S
volatile uint8_t Adapter_EPR_FIXSource_cap_count: /{3 HEPR-FIX-PDOEENE
volatile  uintd_t Adapter EPR_AVSSource_cap_count / /T HEPR-AD]-PDOEENE
volatile uints_t Epr_Request_pdo[3]; /{7 HEPR_Request{Z3S
e e PD&IE BH -
Y, L—
3.3. CREHMEMW#IT EPR-PDO )%
(D% FEAf it EPR-PDO Thf
AP _PDB. B_Source EPR_Capability Config = SET;
Y I == =
(%5 = 7 EIRE X M 1) EPR-PDO %4/
AP_PDB. Upper_EPR_Source_Cap[0] = C_SourceCapH_EPR_Data0;
//EPR 144u
#define C_SourceCapH_FPR_Datal (0x000<<20) + (VOLT_28V/50<<10) + CURR_BAQ/10  //28V/BA

PLE B G, W5 Sink F1ZEH #832 £F EPR-Mode, CS32G020 £/ Source I izl 3]
Sink f] EPR-Mode-Enter i# 3k <> 5 3 A\ EPR-Mode.

3.4. JRERBHMEMNMAIT EPR B0

RS, G CS32G020 A A\ KB4t N EPR-Mode J&, 25EHFiEE R_Request Num
B HT Sink S B HUERY AL, 24 R Request Num {B KT 7 i, 689 Sink i i% K /& EPR H
JERSAE, FRGiiARYE R_Request Num X[ PDO H, AR AT 4% ) Uy o B AT

www.chipsea.com 11/13 R GRYD B ERAF
RFERERBCE A, ARLVPR, AEBEH BB H R R .

This document is exclusive property of CHIPSEA and sh all not be reproduced or mpled ortr msimmed to any other format without prior
permission of CHIPSEA


http://www.chipsea.com/

IR CHIPSEA AN A IR AEQH

3.5. FoHABTfTik Source 3 EPR I\
(D % FEWE Upper Sink Cap [1] 3 #F EPR H /&

AP_PDB. Upper_Sink_Cap[1] = C_EPR_SinkCapH_Data0;

(2% P T E W B Upper_Best Sink_Cap > ¥ EPR H /&

AP _PDB. Upper_Best Sink Cap = C_EPR_SinkCapH Data0;
#define C_EPR_SinkCapH_Datad (0x000<<200 + (VOLT_28V/50<{10) + CURR_BAO/LO0  //28V/BA
PLE&EERRE, 5 Source S HF EPR-Mode, CS32G020 /£ Sink 4> 354 /& i% EPR-
Mode-Enter & >K 25 Source %, FFH 115K Upper Best Sink Cap X W [ HL HAH
3.6. FEHATEE EPR-Mode J5 WA 3E4T a4l
CS32G020 /£ Sink 5 Source Dk N EPR-Mode Jii, £33 Source f] EPR X N A4 ]

HIE 2542 R_Source Cap Cur Capacity #', ZRGitR#E R _Source Cap Cur Capacity f{EIE

(EA= 2|1
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4. ET CS32G020 (] PD3.1-EPR #iH5 JW, ] f&
4.1. BECEEZHFF PD3.I-EPR, A4 CS32G020 AEE# N EPR-Mode

Bk T OE A A N MK EPRPDO & 5 O O4 KR B W, IF H AT
B_Source EPR_Capability_Config. i\ E#E G 1% 5 7 00 A 8 H 1 Zebf 22 &5 SCHRF PD3.1-
EPR g,

X G 3% 75 B MR A 5
SN AR S B, GRS URL Mikl, AriAss, AR5 47 5mA
0® et oo, ARNHARESN TR B B SRR BB IR, AN RN (5 R
SeTeseTel il HIHLMIEMITE.
SISO OT TS IR AT A TIRIE, RIS RIEM T EME, AR
1252 $¢S U AT ILADAS RS . B TSR 26 A A B 0 LT T AL .
. RSHERHR A A SRS T A0 =7 BRI BT OE, R AR 4 15 8 S T

AR RUAT A ST o A SCRE LR DU L 5 25 B 7 R T A T R R T,
OEPHE  sevsvmsmms.
CHIPSEA Wi-Fi B R bR 509 Wi-Fi R T o BT b5 A2 Bluetooth SIG FEM R 5 -
SCReh RS AT R 4 BRI ERR IR 3L B BT I 72, AR,
BRI 688595 i © 2023 WAL GRYID ROETRAT, REFARA.
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