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1

Y
4% USB Type -C 1Y
- BtE 9 DFP ( Source)
- T #E 3A/1.5A B
3725 USB Power Delivery ( PD ) 2.0 1 3.0
LA PPS ¥
- &5 PD S EIBSNY
- PDO AJf2E : 5V, 9V, 12V, 15V, 20V
- BIHINERSZE 65W
- APDO AJEEE : 5V Prog , 9V Prog , 15V
Prog , 20V Prog
35 Quick Charge 3.0+/3.0/2.0 1Y
- 5\ CHARGE TURBO 27W 9%
SZ¥FRE/9 FCP/SCP/HVSCP i
SIEF=2 AFC MY

=~ A 0 T@1= = v 22 L

W& VPWR 1 VBUS XUEBIBRE
XA METNRE

4% USB Type-A 1 Type-C WO TEEL
- M7 TYEERERFE . BT ITER 5V

- A OEEERFABEERBENERFA
C ORsAE R

A OFEIBXMTERIRENE 10mA |, /NBit7eE
XIFELTHR

et

- TR/ RIEFR

- IiRRP

- SRR
CC1/CC2/DP1/DM1/DP2/DM2 i3 |E{RIF

e 3ZHFVOOC 2.0 ¥ ESD 4tk + 4KV
* XfFUSB BC1.2 DCP Package: TSSOP-20
o X#F Apple 2.4A FREEHE
=5 25 v A3
o £k CC. CV IRERIEH!
o £ 10mQ VBUS BIRIHRFXE AC-DC j&Fficzs
USB FEBIRE
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3 MNAEE

o) )
VPWR VBUS [
_| | J_CVPWR ] US _]_ CVBUS
l = RFmL: VPWR VBUS :J l
1A 1 XPD938
— — OPTO cc2 (=
Rewp1 Cowpt usB
1 VFB DM1 [— Type
J RC""PZCCI\APZ:E Resa <
\—K)— F—t——+ IREF DP1 [
N ————GnD cc1 [—
PMOS
— SN GD2 :»—”: \__/
——1CSP VBUSAF+——"""¢
%75R —L—1 ISP2 DM2 [ USB
Type
— DIS DP2 = YK
%
Ry WA 3
Rsz
AC-DCR A
- o M
[ T VPWR VBUS =
: : _LCVPWR — _L Cvsus
| | l = RFmL:l VPWR VBUS :J l
: I XPD938
| Power | — oPTO 2
'Supply!  Feedback Us8
| - 1 VFB DM1 [— Type
: | oy Ree2 N
| | = | IREF DP1 [
|
|
|
| : ———1= G6ND CC1 [
————— PMOS —
—— T CSN GD2 :'—”: \__/
s VBUSA —1
ISP2 DM2 [ UsB
Type
—l DIS DP2 3 -A
N VW
Rs2
DC-DCR K]
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4 HhA

XPD938 J& —#K 5 il USB Type-C. USB Power Delivery (PD) 2.0/3.0 DL A PPS.
QC3.0+/QC3.0/QC2.0 P 7Pl . H A FCP/SCP/HVSCP TR 78 Bl - = A& AFC PRI #rii .BC1.2
DCP DA SR £ 2.4A SR HLALYE ) 2 T fE USB Type-C Al Type-A X 4% i #5 o

XPD938 N & [ Type-C WX AT LS #E Type-C % 230 N H Zh Mg, 2R iR HI4E L 1 1F
5 A, s BliER: . XPD938 K PD MMM K FF M M ARG A (BMC) , a1
(R EE 2 BRI 51 5, o 7R A 2 5 S hs

2 Type-C Fll Type-A Horp— A L2 N1 % B, Type-C B Type-A i [ #5 A] DASZE
SEHIPRFETIRE . 24 Type-C Al Type-A #AEN AT, XPD938 £ # i Fi K 4 & 5V 451%
ZAtE, o Type-C 3l PD K #% 5V/3A, {28 BC1.2 DL/ Apple 2.4A, Tfj Type-A i
10 AR EE Apple 2.4A K5 BT, 24 Type-A 11— B35 5 78 2R H R 382 N\ SE LI,
Type-C MR E R TIRE. (E N AN T, RHELSEHW 5 IERE k.
XPD938 SE KR T Type-A Fl Type-C 7z 78 LR N IS (R 7 MERR . B4k, Type-A I
FeHISC T IR B (AR 2 10mA, R SCHRFB B2 JL A /N IR TS

XPD938 itk —#% A Sink/Source HJHLLYE, E4H2E] AC-DC 8¢ DC-DC % 15t 51 I SE IR
IR HEE. MBS RFEDLFE, RS TIRIThEE, S PR .

XPD938 WAL il CC Fhpg 4z, B L2 el I W DA AR A0 4 1) e PRI 5 il i o FL U
&)

XPD938 S Ff —ikbesk, WISLIAEL T .

XPD938 W4 4 2 PRI WL PRI £ 4 BFERBNIA T IR/ R B/ AR CaTAR ¥ 15
G R TAE fa s/ FE IR AL B L VB R 050D 5 SRS IE I (VBUS i HE AT 2 W I sty 1 FE
JERBRT 2RSS .

XPD938 £k 10mQ VBUS LI L, £ 10 mQ Hmta il fFH, W& VPWR
VBUS XU HLIE %, 1548 1AM AR, A BRI o] DU 5 P4 F 2 31 22 4R AS

XPD938 K] TSSOP20 4%, AhHEIfEvE, 1R %L USB PD AR
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—— \\
5 5IHIENX
O
VPWR [ 1 XPD938 20 | VBUS
VPWR [ | 2 19 ] VBUS
OPTO [ | 3 18 ] CC2
VFB [ | 4 17 ] DM1
IREF [ | 5 16 | | DP1
GND [ | 6 15 | ] CC1
CSN [ | 7 14 ] GD2
CSP [ | 8 13 | ] VBUSA
ISP2 [ | 9 12 ] DM2
DIS [ | 10 11 || DP2
SIS | AW Eiipe
1/2 VPWR | % N\ HLJE
3 OPTO | YGHBIKE) A B =)
4 VFB | HL IR O (B3 2 45 H e R o )
5 IREF | CC IREEAMEI A cc DhRe il fR¥rE 2D
6 GND | HiJsHh
7 CSN | EEL ARSI fr b s 11 (AN Y U482 GND, ANAT B %)
8 CSP | FELVALAIN IE AR 3 1 ANl % GND, Rl B %%)
9 ISP2 | Type-A I HL A 1F ¥ 11
10 DIS | AMEBIEL NMOS B A B 42 1)
11 DP2 | Type-A I1 DP
12 DM2 | Type-A [1 DM
13 VBUSA | Type-A [y Hi B
14 GD2 | Type-A [1HEIJEIEEE - PMOS T ICIRZ)
15 CCl | Type-C HIfit Eid % cc1
16 DP1 | Type-C 1% #z%x 1 DP
17 DM1 | Type-C 1% #z%x 1 DM
18 CC2 | Type-C Mt &A% CC2
19/20 VBUS | Type-C [T VBUS #iiH!
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6 IJWER

BS USB Type-C %% [ PDO F1 APDO BB oCciE | gz | HE
XPD938A PDO : 5V/3A, 9V/2.22A ClassA
XPD938B PDO : 5V/3A, 9V/2.22A, 12V/1.67A ClassA
PDO : 5V/3A, 9V/2.22A, 12V/1.67A ClassA
XPD938BP APDO1 : 3.3-5.9V/3A
APDO2 : 3.3-11V/1.8A
PDO : 5V/3A, 9V/2.77A ClassA
XPD938APS25 | APDOL1 : 3.3-5.9V/3A
APDO2 : 3.3-11V/2.25A
PDO : 5V/3A, 9V/2.77A ClassA
XPD938APS30 | APDOL1 : 3.3-5.9V/3A
APDO2 : 3.3-11V/2.75A
PDO : 5V/3A, 9V/3A, 12V/2.5A, 15V/2A, ClassB
XPD938D30 | 51 o
: ClassB
;g\(/)/ii,\i\/%' 9V/3A, 12V/2.5A, 15V/2A, assB | e | Tssopao
: XXXXX | 2.5K/%ik
XPDI38DP30 | \ppo1:3.3-11v/3A /
APDO2 : 3.3-16V/2A
PDO : 5V/3A, 9V/3A, 12V/2.5A, 15V/3A, ClassB
XPD938DAS | e
PDO : 5V/3A, 9V/3A, 12V/3A, 15V/3A, ClassB
20V/2.25A
XPDI38DPA> | \pDO1:3.3-11v/3A
APDO2 : 3.3-21V/2.15A
PDO : 5V/3A, 9V/3A, 12V/2.5A, 15V/3A, ClassB
XPD938DE0 |01
PDO : 5V/3A, 9V/3A, 12V/3A, 15V/3A, ClassB
20V/3A
XPDI3BDPEO | App01 :3.3-11v/3A
APDO2 : 3.3-21V/2.85A
T ] ] 5 il
BN BB -

2 —4T, XPD938:
XXXXX: Lot Number, XX: JRA{E R .
VE 1 PLERYS A DBRAATF S SCP, a5 B S ScP,

Al —— S

S —AT

BN 5.2V;

S

£ 2: QC SRR S S PDO SRR LR — 2, 5 APDO JTHEHLIETE G .

i, HARITE N 5V 4146 # R 75 iX
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SR

SR
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FEZL
T+
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<

N

<
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XPD618
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2
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|||

XPD818
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<
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<
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|| ||| ||| x
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7 MBS

7.1 RERTR2EO

2> B/ME BAE 2K 72
VPWR, VBUS, VBUSA,
CC1, CC2, DP1, DM1, -0.3 28 Y
S FE A DP2, DM2, OPTO
HAth -0.3 7 v
g5 -40 150 °C
IR -65 150 °C
(1) ABH AR TAEVEEME T fE 2 B as K ATERR o KA TTAELERR R AT T v BE 2 520 281
FETETA G
7.2 ESD 1t4ge
w5 & & k: Njy2
VEsp HBM +4000 \Y;
ESD Wl T AR (HBMD &
7.3 HEETIERE
2> B/ME HRIE BANE BAr
VPWR BN HL R 3.6 21 v
Cvsus VBUS HL% 1 uF
Cupwr VPWR HL%¥ 4.7 10 uF
Res1 KRG R R HH 100 kQ
Res2 KRG R EHH 33 kQ
Rs1 Type-A 1 EE ARG B FH 10 mQ
Rs2 Type-C 11 B IS H BEL 5 mQ
Ta TAERRE -40 85 °C
7.4 #HE
in=s S5 & E::X 172
Resa G IR L 2 2 ] B ) 100
Raictop gl R 25 A b 5 R THIE E 2 1R) 1 #ATH 36 °C/W
Ress gl R R B 2 1] PR FAGBH 45
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7.5 BBS4EMS

WA, TRSEIEIZE&M FIAF: T=25C, 3.3VSVPWR<16V

ZH N s o ZI N RO 5 N X 1A
O BEEARSE (VPWR, VBUS)
Rising edge 33
Vypwr TH VPWR UVLO [JFR | Falling edge 2.9 v
Hysteresis 0.4
lsupp S T AR LA 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
Vsuvp VBUS UVP []fR Ref to target voltage -22% Y
Switch MOSFET
Roson | | 10 | | ma
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
cc1/ce2 3ADFP mode, 0 < Viex < 2.5V | 304 330 356 uA
Irp_src CB:I?fedniastlng 1?\0} DFP mode, 0 < Vgex < 166 180 194 UA
ocp
Vitrip | ‘ Ref to Power Capability(pd) ‘ +20% ‘ | A
lec CIEVUED
lec | E il | [ 33 ] [ A
OTP (internal)
. Temperature rising edge 135 145 155 C
Ty Die temperature - -
Hysteresis 20 C
HVDCP interface (DP, DM)
Voar(rer) B S Ao i F 025 | 0325 | 0.4 Y
VseL(rer) farH H R AR 1.8 2 2.2 Vv
TeLiTcH(DP)HIGH E;Ii%?ﬁ:zﬂffﬁ 1 1.25 1.5 s
TeurcH(pm)Low D-TEE EEEF:‘HEZJJ”% 1 ms
P[]
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R R BN E
T N N 20 40 60 ms
GLITCH(V)CHANGE ﬁﬁrj‘lgj
A RIPLE)
T e . 100 150 200 us
GLITCH(CONT)CHANGE S ]
RpaT(ike) D+ itk H FH 300 500 800 KQ
Rom(own) D- Nz HLFH 14.25 | 19.53 | 24.5 KQ
; SSG
Ronini) z?é N1 B 40 | 100 Q
AN & S
V. . | 0.25 0.325 0.4 \
D) TR R A
R IR
TD NN A 120 160 200 ms
PP I8 B i)
H T = B HL 9
AIT(UP) %Bﬂﬁﬁﬁ‘[{( RIREF=100KQ 2 uA
FHL R AR AT P HEL 9L
Alrpo) JEI BR K Rirer=100KQ 2 uA
Apple 2.4A 7t HLE
Voat(2.7v) D+/D-F 4 2k H [ 2.57 2.7 2.84 \Y;
D+/D-# s £ 4
R . 15 KQ
DAT(2.7V) W
FCP 7 HEREEC
D- FCP TX Valid
Vix-voH High 2.7 \Y
VTX»VOL D- FCP TX Valid Low 0.3 \
D- FCP RX Valid
VRx-viH High 1.2 \Y
D- FCP RX Valid
Vex-viL 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 Fom 16w Copyright©2020, =S4k
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8 MAER
8.1 DIRERLBLIA

C

g vBUS | VPWR
VPWR ‘ ‘
. Monitor Power
Analog driver € I, L7
g OCP/OVP/UVP management
o]
z 0
O c
< » < =
9 c
Q. o
o
Digital 3
;JOPTO | Cont.rol =
- logic =} cC1
| VFB Q g &
— 3 < =
| IREF o — 3 g
- i h 15 &
3
= cc
A A A = . ¢ 7
®
oscillator R ‘ DMLE
> HVDCP ‘ DP2 [
‘ DM2
Plug-in detect
Current sense &
] I DriverI
i ~
Z|a o~ <
ols 12 E L@

Copyright©2020, =51k
8.2 VPWR. VBUS #1 VBUSA

VPWR #& USB Type-C [ VBUS A1 USB Type-A [ VBUSA FK%i N HLYE, /20 A HfL
LI . VPWR S FE HIT 2% AC-DC B4 DC-DC [ FEL Y H o o 2 WU FE I VPWR 25 L L ZS Cupwigs
HETE Copwr HLRUE Y 10uF. HR¥E USB ZHZIESK, Type-C 10 VBUS 75 42X Hi L2 Cuaus»
Cveus TH AN HE R T 10uF. Type-A [ VBUSA JG 75 Ha X Hi B2 o

8.3 [E LS OPTO. VFB

XPD938 N #B4E piIH Rz H Uk 28, it OPTO A VFB HEAIEE RIS (V) , T FE
Fr7~x. OPTO ¥ I XA, 7] LA 4L 81 TL431. OPTO 1] LA %2 25V LA L.
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VPWR

’.- B T RE R A R A A

100k <fRCMF’l
Cemp1
T VFB

I
I
% RrB2 |
|
|

v _____________

THIEIRE (CV) T BAEANHEAT#ME, #M2 T Rempr FITAME HLZF Compr HI AR
YL . VFB N EIIEE R T A 1.24V. VPWR I 16 2 ot He L 199 25 10 43 ) B P Regy A 21
100 kQ.

S aE R B E N 5V, S — AN HL B Resy O 33k ATIERE N A A
(CEIP

-
I
|
|

OPTO |%7|

% RFB1 N
I
I
I

DK

o _ L24x Repy
FB2 = yowr — 1.24

AL 1% Resa (1E AT LA AT dr ) R
it

S ot HELBEL P 485 1) 93 1 FELRBE. Regq AT Regy A BE 520 VBUS FEIERG BE, HEZEMEH 1% 2
HHL P
8.5 CC 1

XPD938 N #ii4E Ak 1 fE LR B8 45, i@iE OPTO. IREF LA J%Z CSN Al CSP SZH IR BE 4 il
AIFRCRFE, ARECRAEFLFH Rey 10mQ, % 10mQ KA HLPH 75 K H ﬂ%z@% — 3
N CSP, F—ui A ) CSN; CC BEAUE S — 4 3.3A, X i HIE, FEEAE 5%L
P, TR UETE RS B HEE R 1% HIERHAE . CC PAEEAME FEBH Rompn FIRMEHLZE Compa
AT PLVEECRH S 8.4 15 2)H Rewpr 5 Compr 30

8.4 HL A

XPD938 5 1 4% HEL VAL RS HEL IS, 9 X6} B USB Type-C [ Type-A 1. Type-C FHLIA
e N E, dRARY BN PDO T HEHLI 120%.

Type-A [1IETE M 5mQ KA HL BELAS I FELAT . SmQ R BELGS I R 78 1 5% W L OAE R
10mA, 4 A FIBCEH /N T 10mA IFWT A FTHEE . Type-A FHE i RSP mi] DUR$E
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BARN HTERECE, BRUHN 3.6A, AXHH K. 5mQ RAFE L BE 5 R /R SCER:,
— Vi N ISP2, B Nt i H CSP.
8.5 LRI AME

XPD938 HALHiAMETfE, T DUAR HE 4 b H AU 42 LL ) CRI A2 22250 38 mér H HL% .
FMERBT LA EEC & o 15100 XPD938 [I#Ma: R EUTE B O 60mV/A, il iy HEL I 25 20 i Fan
HLUE N 5V, 4% HI o 3A B, Al FE YR S HH R S N2 5,18V,
8.6 USB Type-C F1 Type-A X I v/ FH

XPD938 W 7 B 41 Bl fij e 4 /b BT e, A 0] LASEHL USB Type-C Al Type-A XU
H, BARNHBESES 9. RS USB Type-A LN H/REE, (#T2#
Type-A ) TAE B, Type-A 1 VBUSA HELJE % _F 7% 2 PMOS 1EAHC, B34 DM2.
DP2 AT HhBGEAS, GND @ g s — A il B FH R

VPWR

% PMOS
b2 | 20V, 3A

usB
ppP2 [¥ TypeA

| Rsz, 5m

2 Type-C Fl Type-A WA Hr— Nty e N ¥ £ CELFE 78 FHZR 45, Type-C B Type-A
ity IR AT ASE I ST R FE Th RE

24 Type-C Il Type-A #HE AN 24, XPD938 =¥k th HE R P& 2 5V Ak 45k, I
1 Type-C % 1 PD H 4% 5V/3A, {£%4 BC1.2 UL} Apple 2.4A, Tfi Type-A ¥ H | R AR
BC1.2 LLJ% Apple 2.4A. BERIET, 24 Type-A 11— B 43 5 78 2R (H R 32 A SE R FHLIT,
Type-C MR E R TIRE. (ENF AN, RHELSEE 5B IERT &,
XPD938 FEFE MR T Type-A Fl Type-C 13422 78 L 26 I FH B FR) R 78 X it

2 Type-A 11 #% 78 HL HL UK T 78 10 S 7 e i BRUELIS) . VBUSA Wi FFffkHi . XPD938 A
A 10mA DL IR OCIT E BRIME, AT AT DASZ RERY e 2F JAS /N & 7R
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8.7 nl HE:

Hi T cC1/CcC2/DP1/DM1/DP2/DM?2 5| I B 2 #23) USB i I, Rt FE R 25 7 Al H
PRGBS i AR IR, XPD938 Sy BB & A a B, X IX L 5| T s A AR
HE# 2sv Lk,

XPD938 H. A 52451 OVP/OCP/UVP fR#'ThHE. OVP/OCP/UVP R4 RI{E 2 HR 3t ¥ & ik
PR R TR, RRIRERYP & &7 4.

XPD938 N & VPWR F1 VBUS Be =Mt HOE R, 7RG T 215 340 A i VPWR
FI1 VBUS HLIERE & .

XPD938 [1:th i 45 iR BI1A 145°C Jg o< s, FR 31 125°C J5 iR bR Ry FHHr F 4 1Ak
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9 MR
9.1 AC-DC [ i

@) / \
VPWR VBUS
_| | _LCVPWR ] — _chsus
l 10v = RFBIL: VPWR VBUS :J :L 1u
1 A [ 100K XPD938
_ ] OPTO CC2 3
Remp1 Compa usB
j MA_”T—: VEB DM1 [— Type
=R -C
J Rempz Compo= 3 ;E;(Z
\—K)— W ] IREF DP1 [
v <|——|: CC1 =
GND PMOS
20V,3A
——————— SN G2 F——"—] \__/
_ —csp VBUSA [ ————¢
75R
% ——1 IsP2 DM2 = USB
Type
— DIS DP2 [ \_/X
e [
Rs; 10m
. Rs» 5m AC-DCHi fi] [

B R easF S8 S, AT DURSE SC P B 2 AT IR

2% 8.3 TN UE RTINS 73 [k FLPH Resy M1 Resp MR o AR S2B5 0 FAL R (2R %
o e MW B M 2% Rempis Cempr A1 Rempz~ Comps HIME Type-A [[1 VBUSA Hi# R PMOS
A7 e I {8 20V BL B, HLLRE ) 3A LU . Type-A HIE AL I FLFH Rs, 7T DA%
5%Fh I F B o APRIETESURGE Rey FHEFA A 19645 B HELRH
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9.2 DC-DC v FH

S @) ( )
[ ] VPWR VBUS [
: | _LCVPWR — _L Cysus
|
| | l v = RFmL:l VPWR VBUS l 1u
| ! 100K XPD938
| Power | ] oPTO S —
1Supply!  Feedback UsB
| : __________ 1 VFB DM1 = Type
: | 4 Ree2 N
| | ] IREF DP1 [
|
|
|
| | t——enp cCl —"""%nos
———= 20V,3A
———1CSN GD2 :»—|[: < \__/
— NS VBUSA —1
ISP2 DM2 [ UsB
Type
— DIS DP2 [ -A
¢ VIV
Rs; 5m DC-DC&H%

K B ees S5t 2%, nl DR S B s H 347 1 5
I o FEL U ) e 5t R BEL P 265 1) 93 FELRHL Resy 4201422 100 kQ. Type-A 11 VBUSA 8 i 1)

PMOS HEF7 & Y 18 20v PAL, HEETS) 3A LA L. Type-A CIFJHAAIN L FH Rs, 7]
DLk 5% 5 HAL P

9.3 PCB layout ¥ & 3 17
1. KAEHBH Ra A1 Ry MEZRR TR/ SCER T3, B R B MR, H csp F ik
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EWMBETEARMERAR
FINE MADE MICROELECTRONICS GROUP CO., LTD.
XPD938 4%+ sacic1979) USB Type-C PD il Type-A XX I 2 il 2%

10 :l:j-§ _I;I_lu\

TSSOP-20 Unit: mm(inch)
6.400(0.252)
6.600(0.260)
1.450(0.057) . 0.000(0.000)
1.550(0.061) - "0.100(0.004)
ETM EMARK
i
6.200(0.244) i%
6.600(0.260) : S
r
~ INDEx  0:750(0.030) 0.000(0.000)
[, 0.850(0.033) ~©0.100(0.004)
| | L .

_| 0.650(0.026)TYP 0.900(0.035) 1.200(0.047) g'}gg:g'ggf: I——
1.050(0.041) MAX ST
0.340(0.013) 0.050(0.002)
0.540(0.021) J 0.150(0.008)

[ \ 10°
! 4 g0
TOP & BOTTOM

0.200(0.008IMIN__| |~
0.200(0.008) S
0.280(0.011) R0.090(0.004)MIN

R0.090{0.0041MIN

0.250(0.010jTYP ﬁ
1i&

i

0.450(0.018)
0.750({0.030)

1.000({0.039)
REF

Version 1.1 160 16U Copyright©2020, =S4k



