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1
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S2RF XPD-LINK™ Zi5 H BEGBERA
S5#5 USB Type-C 1)
4% USB Power Delivery ( PD ) 3.0 LAK
PPS 119
- PDO AJ®2E& : 5V, 9V, 12V, 15V, 20V
- BHINERSZE 65W
- APDO AJEEE : 5V Prog , 9V Prog , 15V
Prog , 20V Prog
3%#% Quick Charge 2.0/3.0/3.0+1#1¥
- F#E5/ vk CHARGE TURBO 27W 1Y
¥EREy FCP/SCP/HVSCP tim¥
- X 10V B)E SCP il
=2 AFC Y

¥ VOOC 2.0 tmY
3% USB BC1.2 DCP
Sxi% Apple 2.4A ZEEHTE
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£5% 10mQ VBUS (@RI XLE
E5% 10mQEESFASIIERRE

WE VPWR #1 VBUS XUAELEER

IFEARMETIRE

4% USB Type-A 1 Type-C WO TEEL
- TRERARFE | RIRY TE[E 5V

- A DEEERFTHEEERENERFN
C QA EIRTE

A OFTIBXHTERREIE 10mA |, /N7
SFESTHR
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- A DR AR R Hl s SR g iR 5 | AR

- WE/RIERP

- ITRRIF

- ILRRP
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ESD #F{f +4KV
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# USB i CIHHE
USB ZO%HIRE

Version 1.1

1 714k 19 h1

Copyright©2020, =hy 3Gk



FINE MADE MICROELECTRONICS GROUP CO., LTD.
XPD977ctr4:2: sacic1977) W XPD-LINK™ H B USB = i 135341 28

3 MNAEE
|

’.'M B e T RE ka7 R A

B T
‘ EE Ree1 l
=Remrz =Remer | |__| l—_|cvsus
CEE] i |~
- i -
REET o ___. VRIS ]
M OS] : (o or UsB
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XPD977 /& —#K4E /i USB Type-C. USB Power Delivery (PD) 3.0/2.0 DA PPS.
QC3.0/2.0CLASS B HR7 WM 4 FCP/SCP IR e M. =& AFC B 7ML, vOOC 2.0 1k
M. BC1.2 DCP DL SFE R & 2.4A 78 FERNYE 1 2 D)RE USB —u 14548, AC-DC
ERLAS . AR, FEETT SR R IR AL TSR Type-C Al Type-A =iy [ 78 FE MR U 5

%o

XPD977 i A AL T XPD-LINK™ FLIBGEAS L A4 AR . i XPD-LINK™ B EK T fE
XPD977 H] A fa] B R G ) N 7E 2 4™ Type-C Fl Type-A i I 78 LT =

XPD977 W B[] TYPE-C WM AT LA S HF TYPE-C W &4 N\ E BhMeBE 258, & RE IR A3k
(R IEHE 5 /A, JFSeIliZEdE . SR TYPE-C PD3.0 Th il 3 M M bRicgmiy (BMC) , £E
FCAE A PSR 51 2, B2 e ffny

2 Type-C Fll Type-A Horf— i L H2 N1 %1, Type-C B Type-A iy I #f A DASZEL At
SEHVTRFEINGE . 24 Type-C Al Type-A ##2 N 4B, XPD977 &k B K % & 5V A%
#Aitd, Horb Type-C ¥ 11 PD R 3% 5V/3A, 1£8 BC1.2 LLJ% Apple 2.4A, T Type-A i
C1] R AR5 Apple 2.4A KRR, 24 Type-A 11— B 83 B 78 LR (H R 3 A SE SR FHLI,
Type-C A E R TIRE. (E N AN AR, FHALSEHE 5 i iE%me—i.
XPD977 5EFMHR T Type-A Al Type-C 137 F2 78 M2k N FH I R FE ME @, L4, Type-A [
FeM ST IR (AR A 10mA, AT SCRFE BE 2R S A /N TR AT

XPD977 i —#§ Al Sink/Source [ HLLIR, %42 E] AC-DC 5% DC-DC [ 15 51 FI S
AW IR IR, AEEBINEETESRE, MAKHE/ AR, SSHHE
SR I

XPD977 WAL AL CC Mg, 78S v T DUA 2050110 4% ) s v YA 0 i I o FEL VR
&)

XPD977 SCHF IR, W SLHIAELE T2

XPD977 W& 2 PRI WL R IR & 4 BFEBNAT IR/ R B/ AR CATARHE 15
G R TAE Fa s/ FE R AL BE L VB R 050D 5 SR BRI (VBUS i HE AT 2 W Ity 1 FE
BB T ZARE) -

XPD977 £EJ 10mQ VBUS i #% T3 - S FI N FRTECHIE RS, 74 T AE 8, fEK
A RIS T APROE C PR R R B e RS

XPD977 K H QFN5x5-32 4% . N HH Hr /1l FL g R i, AT LUAR AR T8 USB PD A
R
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5 5IHIENX

[ ]
S[|opTO
L INC

[ |vPwR
[ |vPWR
N[ 1VPWR
[ INC
[ INC
S [ ]vBUS

31 30 29 27 26
VFB[ 11 24 |vBUS
IREF|___ ]2 S —— ‘ 23 |vBus
CSN[ 13 i 20 Jcc2
csP[ 14 i 21| pm
ISP2| |5 | GND 20| DP1
ISP3[ 16 i i 19 |cct
DP3[ |7 bommmm 18 | GD2
LINK[ 18 17| USBA2

€Na ©
Sid

SRS | A it
1 VFB | HJR IR G 0 (23 R 40 U S )
2 IREF | CC HREEAMEM CAMER] cC ThREIILRFEEZ)
3 CSN PR A A7 B g L CANE A U4 GND, ANAT &)
4 CsP FEL IR I T A 1 CAVE I 42 GND, - ANTE )
5 ISP2 | Type-A2 I EL LA 1 A 3 11
6 ISP3 | Type-A3 I HHL LA Wl 1F 4 3
7 DP3 Type-A3 [ & #z3 11 DP
8 LINK | XPD-LINK™ LI Iy g i [
9 DM3 | Type-A3 %4k 1 DM
10 DIS SR TBCEE, NMOS Al B 425 il
11 AISN | FELIC FEAUAS I 47 B i 11 CFH - 55 5JE XPD series 7= i ELICN. FH s AN FHI 7582 GND)
12 AISP | FLERHEJAAS I 1E AR S 1 CH 1 5 3E XPD series 7= i LN FH 5 S I 75 4 GND)
13 USBA3 | Type-A3 1 VBUS %t HLJ
14 GD3 | Type-A3 I PMOS JT K IK 5]
15 DP2 | Type-A2 ¥4z I DP
16 DM2 | Type-A2 1% 4fiim 1 DM
17 USBA2 | Type-A2 I VBUS % Hi L JE
18 GD2 | Type-A2 [1 PMOS JT:IKz)
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19 CC1 | Type-C Hfic Bl cC1
20 DP1 | Type-C ¥ #53m I DM
21 DM1 | Type-A % ¥ 11 DP
22 CC2 | Type-C Mfic B il % CC2
23/24/25 | VBUS | Type-C 1 VBUS %yt eyl
26/27 NC pS Sl
28/29/30 | VPWR | #y N HLJR
31 NC P Sl
32 OPTO | YLABIKE)
EPAD | {5t

6 TTWER

el

USB Type-C i 1 PDO F1 APDO BZ B

QC it 8

XPD977B18

=% PDO:5V/3A, 9V/2A, 12V/1.5A
{KIh* PDO:5V/3A

Class A

XPD977BP18

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

=% APD02:3.3-11V/1.65A
{KIh% PDO:5V/3A

Class A

XPD977A

E I PDO:5V/3A, 9V/2.22A
{XIZh#% PDO:5V/3A

Class A

XPD9778B

=% PDO:5V/3A, 9V/2.22A, 12V/1.67A
{KIh* PDO:5V/3A

Class A

XPD977BV

= Ih# PDO:5SV/3A, 9V/2.22A, 12V/1.67A X F vOOC
{KIh* PDO:5V/3A

Class A

XPD977D30A

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

Class B

XPD977D30

=11)% PDO:5V/3A,9V/3A,12V/2.5A,15V/2A,20V/1.5A
K22 PDO:5V/3A, 9V/1.75A

Class A

XPD977DP30

ELh# PDO:5V/3A,9V/3A,12V/2.5A,15V/2A,20V/1.5A
=% APDO1:3.3-11V/3A

=12 APD02:3.3-16V/2A

fLIh PDO:5V/3A, 9V/1.75A

Class A

XPD977D45

=% PDO:5V/3A,9V/3A,12V/3A,15V/3A,20V/2.25A
RT3 PDO:5V/3A, 9V/2.5A, 12V/2A, 15V/1.5A

Class A

XPD977DP45

=% PDO:5V/3A,9V/3A,12V/3A,15V/3A,20V/2.25A
= 1% APDO1:3.3-11V/3A

)% APDO2:3.3-16V/2.8A

kT2 PDO:5V/3A, 9V/2.5A, 12V/2A, 15V/1.5A

Class A

QFN32
5K/#%

Version 1.1

5 I 19 T Copyright©2020, #2544k




'.'M B e T RE ka7 R A

FINE MADE MICROELECTRONICS GROUP CO., LTD.
XPD977ctr4:2: sacic1977) W XPD-LINK™ H B USB = i 135341 28

{EIh#% APDO1:3.3-11V/2A
{EIh#% APDO2:3.3-16V/1.4A

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

XPD977D60 .
& T# PDO:5V/3A,9V/3A,12V/2.5A,15V/2A,20V/1.5A

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

=151 APDO2:3.3-21V/2.85A

I3 PDO:5V/3A,9V/3A,12V/2.5A,15V/2A,20V/1.5A
{KIh#% APDO1:3.3-16V/1.9A

fKTh3 APD02:3.3-21V/1.4A

XPD977DP60

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

XPD977D65
{KTh3* PDO:5V/3A,9V/3A,12V/2.5A,15V/2A,20V/1.5A

=2 PDO:5V/3A,9V/3A,12V/3A,15V/3A,20V/3.25A | Class B
=% APDO1:3.3-16V/3.25A

=12 APD02:3.3-21V/3A

& Th% PDO:5V/3A,9V/3A,12V/2.5A,15V/2A,20V/1.5A
IKIh = APDO1:3.3-16V/2A

fKTh3 APD02:3.3-21V/1.5A

XPD977DP65

=121 PDO:5V/3A,9V/3A,12V/3A,15V/3A,20V/3.25A | Class B

XPD977D6545
{KIh3* PDO:5V/3A,9V/3A,12V/3A,15V/3A,20V/2.25A

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

5% APD02:3.3-21V/3A

KT PDO:5V/3A,9V/3A,12V/3A,15V/3A,20V/2.25A
XT3 APDO1:3.3-16V/2.8A

{KIh% APD02:3.3-21V/2.1A

XPD977DP6545

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

XPD977D6518
& T# PDO:5V/3A,9V/2A,12V/1.5A

EIEAV LR

AT, XPD977: AL

4T, XXXXX: Lot Number, XX: fREEfEE.

USB Type-C I Type-A 3iit 1] QC HHMEL B A Class A, it ThZ% A 18W: QC MY E Jy Class B, it
F N 27W, JFE /MK CHARGE TURBO 4.

PLERHS BRIAATT S SCP, UNFE 232 HF SCP,  F AN THERT U, H I8 W sv Witk i e R &
N 5.2V,
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SERIsE

QC3.0

FCP/SCP

AFC

VOOC

PD3.0

PPS

CcC

Ccv

A+C

SR

SR
MOS

XPD-LINK

FEZL
T+

XPD319

<

N

<

XPD320

XPD618

XPD636

XPD720

XPD738

2

XPD737

XPD767

|||

XPD818

XPD819

<

XPD820

XPD920

XPD938

XPD930

<

XPD977

|| ||| ||| x

S I I S (S IS S RS [ I IS S [ S I S 1R S R S R

||| ||| x

||| &

S I I S [ IS S (S I I S (S I I S (RS (R

||| &

S N (R I S I S R (R

| | & &~
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XPDO77 k4 sacic1977) SCHF XPD-LINK™ LI USB =i 4% 4%
7 FHESE
7.1 R TAEEH0
2> B/ME BAE 2K 72
VPWR,VBUS, VBUSA,
CC1l, CC2, DP1,DM1, 0.3 26 Vv
S FE A DP2, DM2, OPTO
HAth -0.3 7 v
g5 -40 150 °C
IR -65 150 °C
(1) 8 AR BR T A 6 B 7T e 2 it s Ak A MEIRR o K TAELE R IR 402 (8 T 7] At 2 52 284
AT FEE
7.2 ESD 1t4ge
w5 S5 & k: Njy2
VEsp HBM +4000 \Y;
ESD P T NARBCHARTS (HBM)
73 EFETIERG
2> B/ME HRIE BANE BAr
VPWR BN HL R 3.3 21 Y,
Cvaus VBUS HLZ 1 10 uF
Cvpwr VPWR HLZ 1 10 uF
Res1 KRG R R HH 100 kQ
Res2 KRG R EHH 33 kQ
Rs1 E AL L YRS e REL 10 mQ
Rs2 TYPE-A2 HL I AG I HA BEL 5 mQ
Rs3 TYPE-A3 HL IS HA BEL 5 mQ
Runk BB 2R HLFH 10 kQ
Ta TAERRE -40 85 °C
7.4 #HE
ESp Tyt in= S5 & BApT
Reia & YRR ) LR P 22 M) P B 34
QFN32 Resctop SR RN Ft 25 410 5 3R THI L P 22 [B] ) #BE 32
Ress SE IR AR, FE 2 [8] () HBH 10
Version 1.1 258 i3k 19 it Copyright©2020, =S4k
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7.5 BBS4EMS

WAV, TRSEIEIZE&M FIAG: T=25C, 3.3VSVPWR<21V

ZH N s AN | A ROK | B
O BEEARSE (VPWR, VBUS)
Rising edge 33
Vypwr_TH VPWR UVLO [JfR | Falling edge 2.9 \Y;
Hysteresis 0.4
lsupp S T AR LR VPWR=5V, VBUS=5V 2 mA
Voltage Protection (VBUS)
Veove z?vf;\(/)sv:nlajblli&(; Ref to target voltage +20% Y,
Vsovp Slow OVP []JfR Ref to target voltage +15% v
Vsuve VBUS UVP ][R Ref to target voltage -22% \Y
Switch MOSFET
Rpson ‘ ‘ 10 ‘ ’ mQ
Transmitter (CC1, CC2)
Rrx Output resistance During transmission 50 Q
Vixhi Transmit HIGH 1.15 \Y,
Vixio Transmit LOW -75 75 mV
ty Bit unit interval 33 us
temc ::\S/lec/ fall time of Rioag=5.1K, Cioag=1NF 300 600 | ns
Receiver (CC1, CC2)
VRxHI Receive HIGH 800 840 885 iy
VRrxLo Receive LOW 485 525 570
- ng current Loy 166 | 180 | 194 | uA
OCP
Virs Ref to Power Capability(pd) +20% A
USB-A 3.6 A
lec(CC H5 %)
lec | [ 33 ] [ A
OTP (internal)
. Temperature rising edge 135 145 155 C
Ty Die temperature - -
Hysteresis 20 C
HVDCP interface (DP, DM)
VDAT(REF) B 2R A I HE 0.25 0.325 0.4 \
VseL(rer) o H R AR 1.8 2 2.2 Vv
TeLiTcH(DP)HIGH £§|§$ﬁ:zﬂ/fg 1 1.25 1.5 s
TeuTcH(pm)LOW D-{i FL PR3 1 ms

Version 1.1
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4 XPD-LINK™ ELE USB =i 1958 th1] 2%

L]
i RSB E
T N N 20 40 60 ms
GLITCH(V)CHANGE :&HT‘HETJ
HEL A Eh
T S | 100 150 200 us
GLITCH(CONT)CHANGE S ]
Roar(ike) D+l FELRH 300 500 800 KQ
Rom(own) D- T~y HLBH 14.25 | 19.53 | 24.5 KQ
; SSG
Ronina) z?é N1 B 40 | 100 Q
B B
V . | 0.25 0.325 0.4 \Y
THED) W H s R
2 LR A A
TDro B IERRS 120 | 160 | 200 | ms
WU JEE 8 s (1]
FHL R T e B HL L
Al . Rirer=100KQ 2 uA
T(UP) Y)EM]\E)’(*}:K IREF
FH, s B ) FL VG
Al . ) Rirer=100KQ 2 uA
T(DO) ‘/}E‘:Bﬂﬁﬁffﬁ IREF
Apple 2.4A FEHLFR
Vpat2.7v) D+/D-E 4 2k L 2.57 2.7 2.84 Vv
D+/D-EH5 £ i
R . 15 KQ
DAT(2.7V) e
FCP 78 H =
D- FCP TX Valid
Vrx-voH High 2.7 \Y
VTX»VOL D- FCP TX Valid Low 0.3 \
D- FCP RX Valid
VRx-vin High 1.2 \
D- FCP RX Valid
VRx-vit High 0.9 \Y
Trise FCP Pulse Rise Time | 10% - 90% 2.5 us
Tfall FCP Pulse Fall Time | 90% - 10% 2.5 us
Version 1.1 #1073t 19 1T Copyright©2020, =S4k




FM B e T RE ka7 R A

FINE MADE MICROELECTRONICS GROUP CO., LTD.
XPD977ctr4:2: sacic1977) W XPD-LINK™ H B USB = i 135341 28

8 MAER
8.1 DIRERLBLIA

- VBUSU VPWR
VPWR ‘
. " Monitor Power
Analog driver € [ GND;
g OCP/OVP/UVP management 3
o]
5 |z
< » =< T
19 =
o e
(0]
Digital 3 [
fopro | C?)nt.rol 3
- ogic 2. ccl |
| VFB < «— 5 5
L — > =
| IREF o «—> 5 g
— RG]
3
= cc2
A A A = ¢ ¢ T
o
. DM1
oscillator % ‘ opy ¢
> HVDCP ‘ DM2
Plug-in detect L DM34
Current sense & ;
T | Driver
BEIRE XPD LINK
Z| o N| on < <<
8|8 & 5 iélglélg Tpouing

C

Copyright©2020, =735k
8.2VPWR. VBUS F1 VBUSA

VPWR #& USB Type-C [ VBUS A1 USB Type-A [ VBUSA K% N HLYE, 20 A B
FLYR - VPWR IEFE 1T ¢ AC-DC B DC-DC I FL i ) i o 82 I 5E AT VPWR 2200 HiL FEZS Cupwirs
HEFE Cupwr HLAUE N 10pF. HRAE USB AHZREIK, Type-C M VBUS 75 ZHXT HL L2 Cypuss
Cveus TH AN HE AT 10uF. Type-A [ VBUSA TG 75 Ha X M B2 o

8.3XPD-LINK™ I} fig

XPD-LINK™ & EL A W i b 1 52 - R AR 1 22 0 BLECIB S B R . XPD977 fifi
XPD-LINK™ H_EEH AR AT DL R VESZIL 22 A USB ¥t [ [ 345 T AT 2% v, Y8 [ 58 401 52 Th 2 1 ™ &

NH A, B S FE XPD-LINK™ ELECH AR A1 LINK 5] R R s 2k, M2k bk —
AR 10KQ L FH B, AN Frid i B A D RS E B .

Version 1.1 F11p3k 19 1( Copyright©2020, =S4k
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XPD1 XPD2
| LINK L 2 LINK I
XPD3 XPD4
| LINK L 4 LINK I
10k Q

XPD977 L IR1GHAt @ T XPD-LINK™ ELEEF S 28 F S A ThRE R, R THEA
BT #EThE . 51U, XPD977D60 H E KB AY PDO | & 1H, =3 PDO | # 60W TN %,
{KTh= PDO | #E 30W TR . XPD977D60 L1ERS, H3RELE ML LIS IIhE & o,
M 60W ThR, MFREFB L RS A TR Z 0, W #E 30w Ih%.

8.4 {HEI 5 OPTO. VFB

XPD977 PN EB4E Al R iz Bk, B OPTO 1 VFB JERE EFAER (V) , tn FE
Fi7n. OPTO ¥ I L #2IX AN G4, A LA AL SR TL431. OPTO 1] LAY 2 20V LA L.

VPWR

OPTO
% RrB1

100k <chwl
Cemp
T VFB

- —— B — - —

+
VREF_1.24V — — %7
% Rre2

v _____________

TEEIAEE (CV) G ZAESNARHEAT #MaE, M FLBH Rewen ATAMEE FEZS Compr HI LA N
HE . VFB NHIHISEEAER RN 1.24V. VPWR 111 )5 157 FELH X 265 1 53 1 FELBH. Repq 0 200352
100 kQ-

Version 1.1 F12 70319 T Copyright©2020, =hy 3Gk
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IR aEE H BE B E N 5V, WA —AN 0 B HLBH Resy, N 33k AT AR HE
23,

o L24x Ry
FB2 = Vowr — 1.24

WL R Reos (0187 LA BT 11 FL
i

S v EEL B Y 8% 17 0 . FEL L Regq A1 Reo ARG FE 520 VBUS HEYFRS RS, HEXREH 1% &
CENIEI
8.5 CC I i%

XPD977 WP T B &4, @it OPTO. IREF DL CSN A1 CSP SZIHBA B 425 il

FTHLFCRAE, AMRAE B Rey N 10mo, % 10mQ K FF A7 R P R SCER:, —i
A CSP, Ui s A CSN; CC BLTRUE O 3.3A, HEETE 5% LA, TN ARIETE R &
HEFF K 1% K5 FEFHAR . CC PR M2 HIBH Rompn FIAMEZHLEE Compr FTLAE 4R A 8.4 715
321 Rempr 5 Compr 20

8.6 HiJAL sl

XPD977 7 = % L ALK I HEL %, 9 B 6H B USB Type-C . Type-A2 E1A Type-A3 [,
Type-C I HLRAI 52N E, fmuﬁﬁj MERIAN PDO ST REHA T 120%.
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