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Partl: USB Type-C #2442 47/7 % 75
AMD & USB4 Zj5¢
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USB Type-C £ 7t AMD ~F & A [A) B A $0 H g A& . 040 i i 7 % s o A0 e,
USB4 Zhfery ik LAEHK T Type-C/PD #iil#%. AMD APU [f] Crossbar B E AL LA 758
Re-timer [ . ACFHTF TI TPS6X99X F %1 Type-C/PD #iill4s, RGMEN4H USB4 iz
PD Zfilk. AMD V& 77174 (Type-1/3/5) ZZH.. Crossbar IRAEH E] Re-timer I C FH 4
FERISEBmAE . SOhidd = AN L g5t (EiE#EN USB4. KilIhfiix AMD “F&ERCE. &
N8 Re-timer) 2RI, 4087 PD 5 AMD P& Z [AE(E AUCHE . R #5158 DA &L
Re-timer KA & 5 HEEIK N i AN R, fe &3 BIE AMD T4 Es28l USB3.x/USB4 i
CThREIGIE . M 8E 5 & i Bt Z% .
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I3 TEXAS
ZHCAG60 INSTRUMENTS

1 AMDFEMEHER 2 (Re-timer) K 12C BLBHLHI

1.1 RGRABE

AMD ~F 1 USB Type-C PD ##il #$42#) 11 Figure 1 fizr (Charger: BQ25720: PD controller:
TPS6599X; CC OVP: TPD4S311) . USB Type-C PD #2311 12C1/2 WM ¥ %, 12C3 AE
W% . USB Type-C PD #& il %%l 12C3 ¥ 15 BILIRE AMD HIF 5.

£ AMD “F & L, USB4 i 5 fE e 2K =& WA : USB Type-C PD #&#il#4% (TPS6X99X)
i CC Rl BER:, FFHIM &R M HERVEN (Source), HER WM (Sink)) LA
WSk @71, @ R R IR ST TR . BN INJE, USB Type-C PD #5234 R
PR @S R AR, RS B2k AMD ) APU.

AMD V- & IR & (AL, 85t 12C iE42 USB Type-C PD 5 28 #H1Ti8(5, $24t Type-1 (3%
)/ Type-3 (R 2) [ Type-5 (RA5) ShikbZFf7a8kizH|E#H AMD APU [ Crossbar
MUX )35 USB4 8 M9 tG 10T F2 .

Battery —Vbat—a/o Vsy: Changer o o VBUS
Gate
DCDC PP5V }*—/
APU
—eSPI— EC 12C/INT =]J 2C1/INT L 1 ce/sBU OVP —CC1/2
[2C2/INT
RC/INT
PD controller
uUsB4 Retimer
MUX 12C/INT 2C3/INT EEPROM
TX/RX*2

Figure 1. USB Type-C PD ZH#&]
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1.2 AMD K 12C il FF AL E

AMD “F-& it 12C 15 Type-C/PD ##i|38i815, PD #3314 12C Host 1711 AMD & 48 &
TR IS DL =R ZF A7 4

1. KA 1 (Type-1 %if7%s, MEMS, KR5S (Write-Only) ) , EEHT PD ##|%H AMD L
o RS, & IE 4G (Orientation) , Zk%4ii# % (Cable speed) FIZk7A! (Cable type
(Passive/Active) ) , ##EfM s (DFP F1UFP) .

2. 8% 3 (Type-3 aifrds, WAL 45 R, Hi¥ (Read-Clear) ) % USB Type-C PD #il
A HUZ AT AR DRI —2% Type-1 & IIHATSE RiEER AMD P& fh i fRyr, IRl Es
TF RIS — 2% 2

3. KM 5 (Type-5 Zifidy, LEIREHFEE, Rik (Read-Only) ) FEE USB Type-C PD #%
FIBEIRECYRTIRES, BHIA2 SOIRZ (Crossbar) « FRIRIRZS AR S PAT I -

Hk, AMD “F&f# K 12C hilHLEH: USB Type-C PD #8554 1 ( Type-1 HAE8s)
AMD P SRR b, 482 E Type-5 (AWPRES) , FEEE Type-3 #iiA AT HIE BRI
RIS A STRE, FASHET K5 AN, RIE AMD “F & 138 X B
( Crossbar) Al HE¥ER 2% (Re-timer ) it & MIIFME, W Figure2 fix.

AMD P& B R A @i v (USB3/USB4) izt 24t (Safe State) — #Fiki=t,
FEE AMD FEMER ER 2 (Re-timer) &AW AUFIEE LR SOIRS TV, B 58
TERIR BN ZR R M. FRAEFRFE AN

1. 5KA 1 ( Type-1) RN Z4Bi (Safe State)

2. KA 5 (Type-5) Ml 4R34 (Crossbar) #&15 5

3. WRZAMRE (Crossbar) 5BV IEM. 2288 ( Type-3) iEH W, R F—FKmd
4. $44T USB3/USB4 #A ML E  CHHTE I #5108 WA UL 3RO

5. HEHEM 1 (Type-D) iRt N HFriE (USB3/4)

6. EH Type-5/Type-3 [l 3L fE

e SEE AMD -G A USB4 3% 1 1E A e i 42

12C #dE =N B 15EEY
21 FH5 ERI3

—

12C FalT

Figure 2. USB Type-C PD EC B if2
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1.3 EHER 2 (Re-timer) ECEHLH

ZEICA) USB Type-C B4 [ i il AMD ¥ &£ fi s 5 5 i), 23] PCB i ) 8 2 F1 4 415
RS 5320, PCB &L A AR AR T AU S AL far il 72 b i i P 43 i 8 30 55 3 2L
BN, MREGO T SRR W e, Nl B PLZ IS, USB Type-C HIEE i Al
AMD V& i FlEH E I 4% (Re-timer) . K210 Figurel Fix.

HFER 2 (Re-timer) AMLA AMD V& SEIA RIS B a8 142, AR IR B EER
57 USB3.x/USB4 “5#iI, bWl a @ e, IMEREHRREAS AMD FE R FF, K
BRI ) e AU E GG 2 e V) e 3 22 45, ECE W AMD USB Power Delivery 12C Target
Programming Guide for APU fi7x.

2 USB4 thillyaiBimE

USB Type-C # M BRI USB3 AR ZUZERE, WX WA FN 2k 45 37 FF USB4 #: &1 A\ 31| USB4
R ERE . USB4 W@ tn Figure3 Fion, VEARRIAC BMAE T ES M=,

#—#: PD Source/Sink 88/ : XUTiEE PDO Wi s e J1i&ERE (il 5VIBA) o PR
SN HL T, MARHEN SR

% 5. Discover Identity (Vendor/Product/Cable) : DFP gk Discover Identity 174>,
UFP #I Cable 1R 7145/ Vendor ID . UFP VDO1/2 ({44 USB4 Capability 7B Fl
Cable VDO1/2 (LRZ5HE . #izh/F 5. USB4 SZR7) o ULAS PD i85 & b2k 45 Cable &
B HF USB4, R ZR A ER . X u(E Bk 5 iEE Type-1 Z7 /743 [Flk AMD P& .

¥ =+. DFP Ki% Enter USB Message (#f A\ USB4 8E) « BB + k4513 USB4,
M. TPS6X99X (DFP) ki%X Enter USB, UFP ik[f] Ente USB 452184, X5 5E USB4
(1) PD JZ[E#EF. PD #=iil25ilid Type-1 A% E: DFP FIEHEME. USB4 BzURIZ 40
(R, 52RO AMD (RS, SibERE, TPS6X99X (DFP) MR E & #E it 28 (Re-timer) .
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DFP UFP

: Policy Engine_| [ :Protoca | [ : PHY | \ : PHY | [ :Protocal ] [ : Policy Engine

[1: Send Enter_USB (USB4) |

2: Enter_USB (USB4) [T
3: Enter_USB (USB4) + CRCT]

Start CRCReceiveTimer 4: Enter_USB (USB4)

6: GoodCRC 5: Enter_USB (USB4) received

7: GoodCRC + CRC =
8: GoodCRC
Check and increment MessagelDCounter
Stop CRCReceiveTimer
9: Enter_USB (USB4) sent
Start SenderResponseTimer
10: Send Accept

11: Accept | ‘
12: Accept + CRC N

Start CRCReceiveTimer

H 13: Accept
Store copy of MessagelD
14: Accept received
15: GoodCRC 16: GoodCRC + CRC .
Stop SenderResponseTimer L 17: GoodCRC

u T Check and increment MessagelDCounter
Stop CRCReceive Timer

18: Accept sent

Figure 3. USB4 R i HE

3 USB Type-C PD ##|#A.E USB X (AMD “F§)

ATV T, 4586 TPS6X99X RINMFHAAHELES AMD F& MEH €4 (Re-
timer) , %3 USB3.x/USB4 #XTCiEIEH IRAIN I R AL REKE. NEEHE: PD #=Hl28H
i USB #AALE . 5 AMD “FEMIEFIIRE, P Re-timer FISHAFECE /7%, it =4~y
SN B B B e 6L T T

3.1 Type-C PD #=#l|#FF /8 USB B,

AMD ¥~ & 1] Type-C PD &l 85 % H: USB4 % & Won &% A IEH &R, UK CC PhilaiEn
45540 Figure 4 7~ . Type-C PD £l 23l USB4 ¥ £ 3T 7 B IE(5 S 438, USB Type-C PD
AR A USB4 W &4 SVISA WIhZae 11, JTE 7 2 E# (Alternate mode) B4 1E,
{HiE N T DisplayPort #5230, A H#AE| USB4 K.

TPS53647/67 ZHH I L T I F157%]
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ZHCAG60 INSTRUMENTS

+ = Source Capabilities (1-Fixed 5V 3A) ouT 4 bytes (2C 91 01 27)

+ :"_ Request (1=Fixed 5V 3A, Requested 3A, Max 3A) » Accepted IN 4 bytes (2C B1 04 13)

+ = PsRdy ouT 0 bytes

+ . 4 Discover Identity » Ack (PDUSB Hub) ouT 4 bytes (01 AD 00 FF)

+ . 4 SOP' Discover Identity » Ack (Type-C to Type-C 5A) ouT 4 bytes (01 A0 00 FF)

+ . 4 SOP' Discover SVIDs > Ack (Cypress, Intel) ouT 4 bytes (02 80 00 FF)

4 =5 SOP' Intel Discover Modes > Ack (Thunderbolt Cable, No retimer, 20Gb/s) ouT 4 bytes (03 80 87 80)

4/ 4 Discover SVIDs » Ack (DisplayPort) ouT 4 bytes (02 A0 00 FF)

+ =2 DisplayPort Discover Modes > Ack (UFP_D Capable, CD) ouT 4 bytes (03 A0 01 FF)

+ 1 DisplayPort Enter Mode ( 1) » Ack ouT 4 bytes (04 A1 01 FF)

+ 4 DisplayPort Status Update (DFP_D connected, Enabled) > Ack (UFP_D connecte... OUT 8 bytes (10 A1 01 FF 09 00 00 00)
+ =1 DisplayPort Configure (Set Config as DP Sink, D) > Ack ouT 8 bytes (11 A1 01 FF 06 08 00 00)
+ . Discover SVIDs » Ack (DisplayPort) ouT 4 hytes (02 A0 00 FF)

+ 4= DisplayPort Attention (UFP_D connected, Enabled, HPD High) IN 8 bytes (06 A1 01 FF 9A 00 00 00)

Figure 4. DP Communication Process

PUELIR) CC Va3 AR 45 5 SR SE0 A Type-C PD 45 H 28 1% H BEHE NS USB4 15, THEK
7 USB4 HA AL E . T8 USB3.x/USB4 I{JHE 175 BAG £F 0X28/0X29/0X47 Ziff2%, TEAIRCE
1 Figure 5 i7", GUI )T E >y LENOVO ONLY Application Customization 6.9.19.

TPS6X99X 4l 2% J5i il USB4 Rij 58 LA F =N FAE8S 0 B o X =N FAEe5 UL E PD 15 28 42

754> J2 /| SuperSpeed/USB4 fit /7. F#hfii & Enter USB. R %5 [ & DFP/UFP ft /1. 0X28 %1%

BT A Type-C Wil F IR #AE /), 45 USB3 Genl (5Gbps) #1USB3 Gen2 (10Gbps)
TE2E1C AR DFP ) USB4 R IR, 8% 2R USB3 Gen2 fE /1. 0x29 % {7 #s £ E L & USB

Type-C PD =il M tutafe /1 (DFP/UFP) , 7£ AMD P& IZEICA Y, USB4 i [0 75 2 5%

% USB4 &40 L3 DFP, Jf HIE##R 5 Data Role, LLE3) USB4 Wifi. # DFP fig 1ok

I, ZEidATE K USB4 Hhi, @ & RIEE] USB3 B DP Alt Mode. 0x47 77f7#% 3 Eid

B USB W life, FiZarfreet FEN USB2/3/4 KFFRE, MILiE Cable/#&unfisckr, #4:

AN USB4.

[Port Configuration ( 0x28 )

|USBB Rate USB3 Gen2 signaling rate supported j
Port Control (0x29 )

rocess Swap to UFP

initiate Swap to UFP

rocess Swap to DFP

[ < ]

Initiate Swap to DFP
Tx Identity ( 0x47 )
Product Type VDO 2

Field Value
Port Number [Uxﬂ }

DFP Connector Type (Legacy) |Reserved j

Host Capability | uss2 | | usB3 2 i l UsB4 i

DFP VDO Version [Resenvea -]

Figure 5. TPS6X99X Ft & USB A K% H
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/S DFP g, f# H K& EE £ A DFP. ¥ USB3.X/USB4, FEHIT A
USB2/3/4 KIfe 1. fEiEH: USB4 A& SO T rl LS kit USB 4 B saisE, it
Ja LiRIIRENE, ZiCAN USB Type-C PD #& il # F R e kit USB4 15, W& SHL& It N
USB4 #3X, 1 Figure 6 filf7s.

W USB4 V&G s idsr, R WL 0x28 A7 8% USB3 MK, 0x29 a7l Hdifa
1 OXA7 & fF#s 1 USB2/3/4 e

+ = Source Capabilities (1-Fixed 5V 3A) ouT 4 bytes (2C 91 01 27)
+ 5._ Request (1-Fixed 5V 3A, Requested 3A, Max 3A) > Accepted IN 4 bytes (2C B1 04 13)
+ = PsRdy ouT 0 bytes

+ 4 Discover Identity » Ack (PDUSB Hub) ouT 4 bytes (01 AD 00 FF)
4 . 5 SOP' Discover Identity » Ack (Type-C to Type-C 5A) ouT 4 bytes (01 A0 00 FF)
# = Enter USB (USB 4.0) ouT 4 bytes (00 E0 67 24)
+ 4, Accept IN 0 bytes

+ . 4 SOP' Discover SVIDs » Ack (Cypress, Intel) ouT 4 bytes (02 80 00 FF)
# =5 SOP' Intel Discover Modes » Ack (Thunderbolt Cable, No retimer, 20Gb/s) ouT 4 bytes (03 80 87 80)
# | 4 Discover SVIDs » Ack (DisplayPort) ouT 4 bytes (02 AD 00 FF)
# | _, DisplayPort Discover Modes » Ack (UFP_D Capable, CD) ouT 4 bytes (03 A0 01 FF)
+ . 4 Discover SVIDs > Ack (DisplayPort) ouT 4 bytes (02 A0 00 FF)
4 . 5 Discover SVIDs > Ack (DisplayPort) ouT 4 bytes (02 A0 00 FF)

Figure 6. USB4 Communication Process

3.2 Type-C PD =3B E AMD “F & HIGE

AMD ¥ & 1] Type-C PD #xfil| #8154 USB4 W& iy~ CC PhlAm 4 B Figure 6 Fion, A%
Type-C PD #=#il#8f1 USB4 ¥ & J@ T IEMVAIE . (H2 BRI A IEMIER:, A 575 Z 4T
Type-C PD il #3 1 AMD ~F & Bl 7408, $UHL 12C 845 @ Figure 7 fiizn. 845 &7~ Type-C PD
BEHSEARE Y&, BAEEE, TEME Type-C PD =il 2 1IHCE -

Figure 7. 12C3 BRA%E

TPS6X99X [f] 0X27/0X28/0X55/0X64 #1745, 0X27/28 {7 s e i%l AMD “F & % 4R

(Crossbar) et B AR, 1] AR B S WA A W, R ad B o h =, oA R
R, AU ENY BB AR (Extended mode) . 0X64 21758 X AL E AMD “F & 2400k
& (Crossbar) FIE el 2% (Re-timer) WECEHHE. FE (Bitfield) 80 F| 86 &M & %74k
% (Crossbar MUX) ffiHhhl. 2B (Bitfield) 0 2| 62 2 B EH it #s (Re-timer) [fHhk.
LHTECE AMD “F & A SUIRZS (Crossbar) HibiEy 0X58, = HiERM %% (Re-timer) [ & i
hk>h 0X08. 0X55 Zf7-#s 7B 6 /& R it & AMD 1 & IR 7 i stk

TPS53647/67 ZHH I L T I F157%]
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ZHCAG60 INSTRUMENTS

8

Global System Configuration ( 0x27 )

rossbar Polling Mode [interrupt Mode
rossbar Config Type 1 Extended IType 1 Extended Write

iF‘ort Configuration ( 0x28 )

Ll

|crussbar 12C Controller enable |crussbar mux is enabled on the 12C3 Controller

|crossnar Config Type 1 Edtended |Type 1 Extendea wirite

Special Configuration ( 0x55 )

Enable Pheonix Support 2
12C Controller Config ( Ox64 )

Value

B4 Posn Fieid

[os] Target ADGress 1 o8
[6.14] Target Acdress 2 o
ez Target Agdress 3 o)
2430 Target Agaress 4 o)
[3238) Target Address § o)
[40.45] Targe! ADdress 6 o0
[a8:54] Target Aoaress 7 oo
e 62 Target Address & o0
[e479 Target Agaress TBT 1 [0
278 Target Aadress TBT 2 ox0
[50 88) Target Address Crossbas Mux 058
En Port index Value 1or Crossbar Mux Target

feand) Exiemnal DCDGC Target Aodress o0

Figure 8. TPS6X99X JFEELE AMD “F& USB X HI% H

3.3 Type-C PD =l BAECE EH €h 28 (Re-timer) KBRS

AMD & )% 42IR%s (Crossbar) 1 Type-C PD il #8 2 [if {5 £ %, 1HE AMD “F-4& fil USB4
W 2 BB VEAT 0B, IR 12C 015 45 B0 Figure 9 . MAE 7~ USB Type-C PD %l
AMICE T P& USB3.X/USB4 #ix, {HZKAMEEHERN S (Re-timer) . iy 720 A
TPS6X99X fit & ¥ 2 i 2% (Re-timer) M+,

B HINT S i [ R L) E
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Figure 9. Type-C PD #%#|28fCE AMD £ &1 USB4 KIS 3

TPS6X99X It & H el #8 (Re-timer) , FEEE LW FHELFFM 12C B FHF, PALACE
e, BCEZGEW Figure 10 fiis. 0X62 Ziffas e & 12C F-IEE, TPS6X99X 7 #F 80
AN 12C BR B HAE, ARUEA 0, &IEA7 79, 0X62 Zifrasf Bt 16 | 23 £ E 12C it & AL 1607
B, 7B 24 3 31LHE 12C HEER. HIk, TPS6X994 &M I Type-C PD #%#il, FE 32 3
A7 RIEMIT 1/ 12C $E, B 48 2 63 2L E i1 2 {9 12C MR . a0 X0 H AL & 251
BEMFEAAE, 7TCUEE A B 7B 16 3] 31 Bl B A [ )& s A A E .

Bit Posn Field Value
[0:7] Country Code Start Index

0

[8:15] Number of Country Codes.

[16:23] 12C Event Start Index Common

[24:31] Number of I2C Common Events

©
CCIECIRCIRCIES

[32:39] 12C Event Start Index Port 1

[40:47] Number of 12C Port 1 Events

[48:55] 12C Event Start Index Port 2

olo|o|o|alalo|e

O[O

[56:63] Number of 12C Port 2 Events

Figure 10. 12C H#H4HENRESRHE

TPS6X99X it & HFTE M &% (Re-timer) HJTE4IS-F10 Figure 11 fow,  VE4HAC & F:4F W Retimer
MBCE S, B 12C MM f R F . BERKE . MyrgmBdEmmE. 7% 0 2 7 2RE
USB3/4 15X, TEME %4, USB3 UM USB4 #i; B 8 # 12 1 24 £ 511 &
I E IR B RN T R

TPS53647/67 ZHH I L T I F157%]
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0x2100

Figure 11. 12C A E%H

TFJE V4 USB HABLE, BLE AMD & RIER e % (Re-timer) [IVEANNC B FE AN & %
fF, TPS6X99X ML & USB4 #ixUH HE4H N 254 Figure 12 7R

Figure 12. Type-C PD =4I| ACE USB4 RN R

4 USB Type-C PD B & AMD “F& USB 4 TjRE B4

RHET TI TPSEX99X E%J%%, RGN T USB Type-C PD il #4875 AMD “F- & 1528 USB4
RN B EOR AT .l =N U S, s T AR PR ELE EE T e
BRI Z EMENLE] . PhiUZ: Bk USB4 B SCHrRe I IERAE A, 25 2% Re % A e A B
USB4 . “F&)ZE: BAER 12C @ENN, RBZRESER TR FEaiiE. MiEE: @
it Re-timer Pt B (R b 5 A5 5 52 B, s Bl B umk B i . X PR B A 7 v B T e £
A RARYE, AR . B USB4 HIARIE &, RAEEE Type-C PD #iil#48 5-F & [ i
PENLHIE T RGBS M2 W A B AN E

10 BTN S E SR T LY
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2530
[1] TPS6699X/TPS6599X Datasheet, Dual Port USB Type-C and USB PD Controller with
Integrated Source Power Switches, Texas Instruments.
[2] Universal Serial Bus Power Delivery Specification 3.2

[3] AMD USB Power Delivery 12C Target Programming Guide for APU

TPS53647/67 ZHH I L T I F157%] 11



ERBEANRRFH

TIEEF BEEAM T EEHE (@FRER) . RIUTAER (SRR ) . MAREMRITRY, WETE, RLEENEMER , T
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