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XPD977 & —#K£E K USB Type-C. USB Power Delivery (PD) 3.0/2.0 DA PPS.
QC3.0/2.0CLASS B tR7S PN £ FCP/SCP R 7 WM. =2 AFC PRI, VOOC 2.0
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[ lvPWR
[ |VPWR
[ INC
[ INC

S |vBuUs
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VFB[ 1 24[__lvBUS
IREF| ]2 R —— : 23 |vBUS
CSN[___13 | | 22["|ce2
CsP[ 14 i | 21| DM1
ISP2[ 5 | GND 20| DPt
ISP3[ 16 i i 19| cc1
DP3[ |7 S 18| GD2
LINK[ 18 17| USBA2

ﬁ 1Ho 11 12 ﬁ 16

=0 3

evasn [ o
zda [ o
Zna [ ]

FJIMFS | &R iR
1 VFB P R o - R348 L S 3t D
2 IREF | CC PREgAMEI CAEA cc Thae Ml fr¥ea )
3 CSN PR ARSI SR S 1 CANESE FH U2 GND, - ANAT &)
4 CsP LA TE M s 1 CANESE FH U4 GND, ANHT &%)
5 ISP2 Type-A2 171 B JAUASE M 1 A% i 11
6 ISP3 | Type-A3 I HLIALRS N 1 #3111
7 DP3 Type-A3 1445 1 DP
8 LINK | XPD-LINK™ ELIEE T g i 1
9 DM3 | Type-A3 ¥ 1 DM
10 DIS AN NMOS B B 325 i)
11 AISN | ELIC FL ARSI A7 B i 11 CFH T 5 4 XPD series 7 LR s A B 75 4% GND)D
12 AISP | ELICFEAL ARSI 1E A% i 1 CHH T 5 9JE XPD series /= i LI H s AN FH I 75 3% GND)
13 USBA3 | Type-A3 I VBUS %t LI
14 GD3 | Type-A3 1 PMOS JI 555Kz
15 DP2 Type-A2 1% 11 DP
16 DM2 | Type-A2 HE i 1 DM
17 USBA2 | Type-A2 [ VBUS %t HL i
18 GD2 | Type-A2 1 PMOS JTKIK5)
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19 CC1 | Type-C I1Jic & il cc1

20 DP1 | Type-C % #5311 DM

21 DM1 | Type-A FI¥#iss 11 DP

22 cc2 Type-C ¢ B B % CcC2
23/24/25 | VBUS | Type-C 1 VBUS %t Hi i

26/27 NC =

28/29/30 | VPWR | %A HLE

31 NC pS S

32 OPTO | JtHEIKzh

EPAD | &S

6 1TER

]

USB Type-C %i 1l PDO #1 APDO it &

QC B E 3%

XPD977B18

E % PDO:5V/3A, 9V/2A, 12V/1.5A
{XIh#% PDO:5V/3A

Class A

XPD977BP18

=151 PDO:5V/3A, 9V/2A, 12V/1.5A
=121 APDO1:3.3-5.9V/3A

=15 APD0O2:3.3-11V/1.65A
fKIH% PDO:5V/3A

Class A

XPD977A

= IhZ PDO:5V/3A, 9V/2.22A
fXIh % PDO:5V/3A

Class A

XPD9778B

E % PDO:5V/3A, 9V/2.22A, 12V/1.67A
{XIh#% PDO:5V/3A

Class A

XPD977BV

=% PDO:5V/3A, 9V/2.22A, 12V/1.67A L £F vOOC | Class A
{XIh#% PDO:5V/3A

XPD977D30A

=% PDO:5V/3A,9V/3A,12V/2.5A,15V/2A,20V/1.5A | Class B
fXZh % PDO:5V/3A

QFN32

XPD977D30

=151 PDO:5V/3A,9V/3A,12V/2.5A,15V/2A,20V/1.5A | Class A
fKIh PDO:5V/3A, 9V/1.75A

5K/ %%

XPDS977DP30

512 PDO:5V/3A,9V/3A,12V/2.5A,15V/2A,20V/1.5A | Class A
=121 APDO1:3.3-11V/3A
=121 APDO2:3.3-16V/2A
f.Th 2 PDO:5V/3A, 9V/1.75A

XPD977D45

=% PDO:5V/3A,9V/3A,12V/3A,15V/3A,20V/2.25A | Class A
{XIh# PDO:5V/3A, 9V/2.5A, 12V/2A, 15V/1.5A

XPD977DP45

=151 PDO:5V/3A,9V/3A,12V/3A,15V/3A,20V/2.25A | Class A
B Dh# APDO1:3.3-11V/3A

ETh# APDO2:3.3-16V/2.8A

{KTh3* PDO:5V/3A, 9V/2.5A, 12V/2A, 15V/1.5A
{KIh% APDO1:3.3-11V/2A
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{kIh= APDO2:3.3-16V/1.4A

BT # PDO:5V/3A, 9V/3A, 12V/3A, 15V/3A, 20V/3A | Class B

XPD977D60
{XIh# PDO:5V/3A,9V/3A,12V/2.5A,15V/2A,20V/1.5A

5152 PDO:5V/3A, 9V/3A, 12V/3A, 15V/3A, 20V/3A | Class B
=121 APDO1:3.3-16V/3A

=5 APD0O2:3.3-21V/2.85A

{KT)2 PDO:5V/3A,9V/3A,12V/2.5A,15V/2A,20V/1.5A
I APDO1:3.3-16V/1.9A

I3 APDO2:3.3-21V/1.4A

XPD977DP60

=12)% PDO:5V/3A,9V/3A,12V/3A,15V/3A,20V/3.25A | Class B

XPD977D65
{XZh# PDO:5V/3A,9V/3A,12V/2.5A,15V/2A,20V/1.5A

=121 PDO:5V/3A,9V/3A,12V/3A,15V/3A,20V/3.25A | Class B
=151 APDO1:3.3-16V/3.25A

=121 APDO2:3.3-21V/3A

{KTh2 PDO:5V/3A,9V/3A,12V/2.5A,15V/2A,20V/1.5A
I3 APDO1:3.3-16V/2A

fKIh% APDO2:3.3-21V/1.5A

XPD977DP65

=TI PDO:5V/3A,9V/3A,12V/3A,15V/3A,20V/3.25A | Class B

XPD977D6545
{I.Th% PDO:5V/3A,9V/3A,12V/3A,15V/3A,20V/2.25A

=15 PDO:5V/3A,9V/3A,12V/3A,15V/3A,20V/3.25A | Class B
=151 APDO1:3.3-16V/3.25A

E % APDO2:3.3-21V/3A

{KTh2 PDO:5V/3A,9V/3A,12V/3A,15V/3A,20V/2.25A
I APDO1:3.3-16V/2.8A

fKIh% APDO2:3.3-21V/2.1A

XPD977DP6545

= I PDO:5V/3A,9V/3A,12V/3A,15V/3A,20V/3.25A | Class A

XPD977D6518
{I.Th% PDO:5V/3A,9V/2A,12V/1.5A

El 1 Bl

H—A4T, XPD977: T H AT,

%5 T4T, XXXXX: Lot Number, XX: f#Ef55,

USB Type-C #l Type-A 5 1) QC P ACE Y Class A, i %y 18W; QC WM ACE Y Class B, fi i
Th2e K 27W, TS /MK CHARGE TURBO Hril

DL ERH B BRURTF S SCP, 17 SO HF SCP, T RART AR SRR, FLANHLIF RN SV Ik e 7 e

N 5.2V,
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7 FISSE
7.1 R TES#Y
S &/ME BKRE By
VPWR,VBUS, VBUSA,
CC1, CC2, DP1,DM1, -0.3 26 v
i P B DP2, DM2, OPTO
HAth -0.3 7 v
iR -40 150 °C
e AlENEe -65 150 °C
(1) 3 AR PR A V0 BB AT A4 it i 2 K A MR ER o KT TAEAE MR PR 52 18 1 7] fe £ S g1
FEIETR G
7.2 ESD t4ge
75 ¥ & BANL
Vesp HBM + 4000 \Y
ESD WA T AR R (HBMD &
7.3 WEFETAERG
S B/ME HRIE BANE BANL
VPWR LPNGENES 3.3 21 Y
Cveus VBUS HLZ 1 10 WF
Cvpwr VPWR L2 1 10 uF
Ceate1 TYPE-A2 1 MOS f] GS HEZ5 47 nF
Coate2 TYPE-A3 1 MOS 1] GS HL % 47 nF
Rrs1 ARG R 4 R 100 kQ
Rrs2 ARG LS B 33 kQ
Rs1 TE AL FE AR N H B 10 mQ
Rs2 TYPE-A2 FE ALK Ha FH. 5 mQ
Rs3 TYPE-A3 FE A6l Ha FH. 5 mQ
Ruink HBE M2 HFH 10 kQ
Ta TAER SR -40 85 °C
7.4 #HE
B R 75 ¥ & BANL
Resa 25 RN ] R P 22 Ta) B A H 34
QFN32 Rejctop G5 R R 5 2 471 57 3% T L B 22 1) F PGB 32
Rass ZE IR FNRROHE, FE 22 5] ) #ABH 10
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7.5 SN
MARARU Y, TIRSEIIEZFA FIAF: T,=25C, 3.3VSVPWR<21V
ZH N s BN | BB K| B
SR EEASE (VPWR, VBUS)
Rising edge 33
VvpwR_TH VPWR UVLO []fR | Falling edge 2.9 Vv
Hysteresis 0.4
Isupp SR T A HLA VPWR=5V, VBUS=5V 2 mA
Voltage Protection (VBUS)
Vrovp Fast OVP [ IR, Ref to target voltage +20% v
always enabled
Vsove Slow OVP ][R Ref to target voltage +15% v
Vsuvp VBUS UVP [ R Ref to target voltage -22% v
Switch MOSFET
Roson | | 10 | mQ
Transmitter (CC1, CC2)
Rrx Output resistance During transmission 50 Q
V1xHI Transmit HIGH 1.15 \Y
Vrxio Transmit LOW -75 75 mV
tul Bit unit interval 33 us
tamc E"f;lec/fa" HMe O | R =5, 1K, Cosg=1nF 300 600 | ns
Receiver (CC1, CC2)
VRxHI Receive HIGH 800 840 885 Iy
VRrxLo Receive LOW 485 525 570
o o CC1/CC2Broadcasti | 3A DFP mode, 0 < Vcy < 2.5V 304 | 330 | 356 uA
- ng current 1.5A DFP mode, 0 < Vcx < 1.5V 166 180 194 uA
OoCP
Vi Ref to Power Capability(pd) +20% A
USB-A 4 A
lec(CC A& Z)
lec | LRI | 3.3 | A
OTP (internal)
) Temperature rising edge 135 145 155 C
Tn Die temperature - -
Hysteresis 20 C
HVDCP interface (DP, DM)
Voar(rer) B 2 A I e 025 | 0325 | 0.4 Vv
VseLREF) R R R 1.8 2 2.2 \Y;
TeuTcH(DP)HIGH /D&'FHI?I?:FEHEZJJ/I’E 1 1.25 1.5 s
TeurcHom)Low P_ﬁ E\E%Eﬁtzj]?)ﬁ 1 ms
18]
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i H R LB e
TauLTcH(v)CHANGE %lﬁ 1] Lzl 20 40 60 ms
HEER A E)
TGLITCH(CONT)CHANGE /)ﬁ/&;} 1] 100 150 200 us
RoaT(LKG) D+ it FLFH 300 500 800 KQ
Rom(own) D- Nz HEFH 14.25 | 19.53 | 245 KQ
X N1 5
Ron(ny) g% S 40 | 100 Q
57, i RS
Vineo) SR IR 025 | 0325 | 04 | v
YA AR
R E
D NN N 120 160 200 ms
° WU 8 s (i)
HL T v B L
Alr(ue) JEI B 25 K Rirer=100KQ 2 uA
L PRI A FEL U
AlT(DO) ﬁﬁjl\ﬁfiﬁ‘[{t Rirer=100KQ 2 uA
Apple 2.4A 78 HLIE
Vbart(2.7v) D+/D-HHE £ HE & 2.57 2.7 2.84 \Y,
D+/D-H#ks 4 th
Roat2.7v) Bﬂj{ﬁ H 15 KQ
FCP 78 FE RS
D- FCP TX Valid
V1x-voH . al 2.7 \Y;
High
VTX—VOL D- FCP TX Valid Low 0.3 \Y
D- FCP RX Valid
VRX-VIH . al 1.2 \Y;
High
D- FCP RX Valid
VRx-viL . al 0.9 \Y;
High
Trise FCP Pulse Rise Time | 10% - 90% 2.5 us
Tfall FCP Pulse Fall Time | 90% - 10% 2.5 us
Version 1.5 #1073 19701 Copyright©2020, =S4k
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8 MNFAERE
8.1 Djfetik|A]
4 VeUsT nVPWR
VPWR ‘ T
. ~ Monitor Power GND
Analog driver < L oFs
g 0CP/OVP/UVP management !
I v
[o2]
Z e
< »> 2 =
o c
Q. ©
o
Digital 3
mOPTO | C?nt_rol =
: ogic
fvrB o y ® % €1
0 3 > w
{ IREF o - 5 z
o ‘ 15 A
3
cQ2
A A A & ® o 7
o
oscillator ‘—DMID;
_ I 17
» HVDCP | DM2 &
Plug-in detect Il '
Current sense &
T T Driver
BEIRE XPD LINK
zls (22 NS |2 | S
818 2] ) Slal8lg lPDLINK

Copyright©2020, =751k
8.2VPWR. VBUS fl1 VBUSA

VPWR #& USB Type-C 1 VBUS Al USB Type-A 1 VBUSA % N FELIE, 2505 A 4t e
HL Y . VPWR IEFE T 2 AC-DC B3 DC-DC (1 Ha Y4 H g o L EE T VPWR 25 H L 25 Cupwrs
HEXE Copwr LARUE A 10pF. ARFE USB ALK, Type-C [ VBUS 75 AT HLHL A Cusus,
Cveus THANAE KT 10pF. Type-A 1 VBUSA JC T 4 Hi L2 .

8.3XPD-LINK™ I e

XPD-LINK™ & CLyE M R b 10 52 T R LRI 1) 2088 Fr BB S HR . XPD977 1
XPD-LINK™ H_EEF AR A] DL R i SEIL 2 AN USB i 11 H 345 e 5T 2% FEL 5[5 € 400E TR I 8 o

MNH A, B SCRE XPD-LINK™ B CF AR BC A1) LINK 5] EE R a gk, B2k BiERE—
ANFEAE Y 10KQIFTHEBE 23 . REANES Fr il B B F D R 5 R
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XPD1 XPD2
| LINK L LINK |
XPD3 XPD4
| LINK L LINK |
10k Q

XPD977 SEHf 315 HABIE T XPD-LINK™ B EEF 28 F I RE R, KRG IHEHE
BT 540, XPD977D60 A mfk Mty PDO | #E{H, =13 PDO ) #E 60W T,
fKTh3 PDO | #% 30W I, XPD977D60 LAEMNF, Y43REXF R L FiE A ThE L o,
M~ 4% 60W Th&E, MFREF L FRTS IR AZ 0, W17 30w ThE,

4 THJEIR K5 OPTO. VFB

XPD977 PB4 R E [ is B O 2%, it oPTO A1 VFB JEE R (cv) , WK
Fr7~n. OPTO ¥ H ELEZIRE RN, 1T DL HAES N TL431. OPTO w] LAY & 28 20V LA L.

VPWR

OPTO
% Rre1

100k <chwl
Ccmp1
T VFB

O

+
VREF_1.24V — — %
% Rre2

v _____________

RIS (CV) e BAESNARHEAT M, AMaEHLBH Roves FIAMEE HIZE Comer HIFL AN
HRE . VFB NFIEIIEAEHE Y 1.24V. VPWR 1 52 15t L BH I 28 1) 73 J& BB Resy 0 20182
100 kQ.
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S e R B E N 5V, S — AN R HLBHE Resa N 33k RIIEIE R A NGHE
133

R _ 124 * RFBl
FB2 =V owr — 1.24

AL Y% Resn OB FT DA T 460 HY LK

S L BEL R 5 1) 7 T FLBH. Reea A1 Res FRIAS EERE I VBUS HLJRAR B, HEFZAE T 1945 %
HLBH

8.5 CC I it

XPD977 WHBEE AL T 1ERIF IR #5H], #id OPTO. IREF LAJZ CSN FI1 CSP SZEI IR B 45 il
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