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IP5386

6 IP R B S EFER

6.1 BB IS
" B LA FERFR S
Sh LED | FBH | % uss | ac [Pp3.0 N
I I L B I I B e I R I I A
IP5303T 1.0A |12A |12 J v - - - - - ESOPS8
IP5305T 1.0A |12A 1234 | v v |- - - - - ESOP8 )| PIN2
IP5306 24A | 21A 1,234 | v v J |- - - - ESOP8 4| PIN
IP5306H 24A | 21A 1,234 | v v J |- - - - ESOPS8
IP5407 24A |21A [ 1,24 v VA = - - - - ESOPS8
IP5209 24A |[21A | 345 J VAR VAR - - - QFN24 PIN2
IP5209U 24A |[21A | 34,5 J VAR VAR - - e QFN24 PIN
IP5189T 21A | 21A 1234 | v VAR VAR 1 - - QFN24 PIN2
IP5189TH | 2.1A |[21A 1,234 | V J N - - - QFN24 PIN
IP5310 31A |[3.0A[1234 | v v Ny = v - - QFN32
IP5506 24A | 24A | BRSE | Y VA - - - - ESOP16
IP5508 24A | 24A | B | v VR J - - - QFN32
IP5320 31A | 3.0A | HhgiE | v Y J J - - QFN28
IP5566 31A |3.0A[1234 | v VA v - - QFN40
IP5322P 18W | 4.0A 1234 | v Wl vl v - J - QFN32
IP5332 18W | 4.0A 1,234 v SV V] J J J QFN32
IP5328P 18W | 4.0A 1234 | VAR VAR BV J J J QFN40
IP5356 22.5W | 5.0A | Zdd% v - J J v J QFN40
IP5353 225W [ 5.0A7] 4 J VAR VAR IV J J J QFN32
IP5358 22.5W | 510A | ZfdE | v v |- J J J J QFN48
IP5568 2250 5.0A, | ZhgE | v v - v J J v QFN64
IP5388 30W |G0A [ | v v |- J J J J QFN64
IP5389 100W | 8.0A\| ¥uhL% | v v |- J J J J QFN64
IP5386 45W.  |8:0A | B | v v |- J J J J QFN48
6.2 1P5386 * W. %! 5 i B
WAE THREB N

IP5386_LED_BZ

SCRF 2-4 T, FeKISCRF 45W, SCFf4. 20 14T
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SCHF 2 TR, SCRFINAS 30W, STHF 188 4
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INJOINIC TECHNOLOGY

a

IP5386
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VBUS

USB-C % N4 H FE IR 51
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10 VBUS_| USB-C %45 H ikl 51 i
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INJOINIC TECHNOLOGY
15 PCIN By N ) g Vg 1 PELRCRASE 5
16 HG1 H Ry 22 58 i N\ Ji 7 s 1) 5]
17 BST1 H Hr T 2255 i N3 HH i 1 288 R 5]
18 LX1 B N1y o o FELEROZE 42 5| J
19 LG1 H AR 2258 i N\ o A s 1) 5] R
20 LG2 H Hroh A8 daithm N8 45 51 B
21 LX2 F b O FEL RO 42 5|
22 BST2 H Hr o 255 Bt i [ 245 LS 51 )
23 HG2 H o A it 845 51 B
24 PCON P, b g e L PR RAE 5 |
25 CSN2 P 7 3ty T ) LA SR 7 i
26 CSP2 F, b 3y L LKA 1 i
27 BAT F, 7 i 4L P 51D
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29 VCC5V RY5 5V (L, 250 F Py L e (R
30 AGND TRLATL Hh
31 KEY Fo AR AN R AT 5]
32 VCCIO 40 3.3V At HE HL RO O N A A A
33 FCAP Hth S S e L, R IR, Al RN Fth 2
34 LED3 HL i AT kB 51 ey, B A% VSET e
35 FSEL e R Nk VYR AT C TRk £e5| ), A R R, rTIE A E
fan NJADEL) 2 A NTC 315
36 HLED Pzt RS RNy 5 HIth R A
37 NTC NTC REBHA M|
38 CC2 USB-C FIf il Fi k783815 51 i CC2
39 PPC USB-@ 111175 % G iR i DP
40 DMC USB-C H{lt 7% fEil ] DM
41 CC1 USB-C USRI R 78 3845 5 i CCA
42 DPA1 USB-A1 HIPR 7% A iR DP
43 DMA1 USB-A1 IR 7 A& 157 DM
44 VOUT1 USB-A1 1 VOUT1 % i s 5|
45 VOUT1G USB-A1 [ #42 NMOS il 51
46 DPA2 USB-A2 [1tk7 % e iR DP
47 DMA2 USB-A2 1R 785 5E 157 DM
48 VOUT2 USB-A2 [T VOUT?2 % Hi sLi5 5| i
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Q

IP5386

8 ™ N ERHER
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K3 A NEHER
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B 2% Ve v ] DP/DM/CC -0.3~30 \)
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&k i T, -40 ~ 125 T
AT fitg L P S Tstg -60 ~ 150 C
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INJOINIC TECHNOLOGY
10 #EFE T/E%MH
28 via=) B/ME HLAUE BAE By
NN VBAT 5.6 18
NN VinVBus 45 24 Vv
TAEFR SR Ta -40 85 C
X TR, 284 TARRFEASRE LRI o
11 S5
B, TA=25°C, L=4.7uH
s% | K= WA EXEEE RN BT
ZRHBERY
i N L VinVaus 4.5__1 5/9/12/15/20 25 v
VN 13 14 Vv
oG L
WAL R VBus 22 24 V
TN N, Ryser = 27kQ N*4.16 N*4.20 N*4.24 | V
Hth T %0 N, Ryser= 18kQ N*4.26 N*4.30 N*4.34 | V
B TN N, Ryser s43kQ N*4.31 N*4.35 N*4.39 | V
ENENEENAS V ; N
AR O U %N N, Ruser29.1kQ  [IN*4.36 | N*4.40 | N*444 | V
%0 N, Ryser = 6.2kQ N*4.11 N*4.15 N*4.19 | V
BT 4CA Ny Rysen= 3.6ka N*3.50 N*3.65 N*3.70 | V
VIN=5V, % N®i 1.8 2.0 23 A
VIN=QWamdii \ 7 1.8 2.0 22 A
VIN=12Vi % N\ LI 1.35 15 17 A
VBUS=5V, i\ HL i 2.7 3.0 3.3 A
VBUS=9V, 4k PD 72 1.8 2.0 2.3 A
LD PD 78 2.7 3.0 3.3 A
7C HL L lciRe | VBUS=12V, | Ik PD th# 1.35 15 1.7 A
AP I PD 78 2.7 3.0 3.3 A
VBUS =15V, | ThHEE N 30W | 1.8 2.0 2.3 A
N LR U)RELE N 45W | 2.7 3.0 3.3 A
VBUS =20V, | ZHEECEZ30W | 1.35 1.5 1.7 A
LPNEN ) ThZEBLE N 45W | 2.0 2.2 2.4 A
VIN=5V, VBAT<2.5V 50 100 | mA
N=RP N I )
B0, iy TR [ VIN=5V. 2.5V<=VBAT<N*3.0V 150 | 0.025*FCAP | 1000 | mA
N V %0 N, Virret 3F 3.65V N*2.9 N*3.0 N*3.1 V
VB AL TR — = TRET
Vrre | BN N, Vrrer=3.65V N*2.7 N*2.75 N*2.85 | V
78 FELEE 7S FLIR Istop 100 | 0.025*FCAP mA
T3 78 B E VRcH T ECN N V1reT — N*0.1 V
7o B AR L B ) Tenp 45 48 51 Hour
BERG
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(l REWTE

IP5386

HE Y TAEHL R Vear RN N N*2.75 N*4.5 V
Vour=5V@1A 475 5.00 5.25 v
Qc20 |ourtoVe
v Vour=9V@1A 8.70 9.00 9.30 v
T [Vour=12V@1A 11.60 12.00 1240 | Vv
QC3.0/
QC3+ 1A 3.6 12 v
DC il @
Vout
QC3.0 200 mv
Step
+
acs 20 mV
Step
VBAT=4*3.7V. VOUT=5V,
40 mV
Fs=400kHz, lout=1A
VBAT=4*3.7V, VOUT=9V |,
A e AV ’ 4 v
i R IR B OUT | Fs=400kHz, lout=1A 0 m
VBAT=4*3.7V , VOUT=12V ,
40 mV
Fs=400kHz, lout=1A
B R G K
Prmax PD il ™, AN[F FSEL HEREAE 20 45 W
i Th® °
Vear=8V, Vour=5Y,
4 o
|0UT=3A 9 /o
Vear=8V, Vout=9YV,
93 0
lout=3A &
Vear=8VV our=12V.
I BAT_3A, OuT ) 94 OA')
N ,\é M3 ! OUTT
ORI v Svav vy
90 %
|0UT=3A
Vear315V, Vout=9V,
94 %
|OUT=3A °
Vear=15V, Vour=12V,
B8ar=15V, Vour : 94 %
|OUT=3A
VBAT=N*3.7V, % [ 5V 43 4.6 5.0 A
VBAT= N *3.7V, 8. [ ! 5V 3.2 3.6 4.0 A
VBAT= N *3.7V, B[4 9V,
\ - : i 2.22 2.4 2.7 A
HUENAR 2t mbifit | 4k PD &
% b R S TVBAT= N *3.7V, B 12V, o7 i ) R
ik PD IRAS ) '
VBAT= N *3.7V, B [O0%i4 PD IR
3.7V, B PD AR PDO * 1.15 A
 H B R L
Ij; . - Po | VBAT=3.7V 350 mwW
Uik SRR ol Tuvb i RS T 2.4V 30 ms
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) (1]
k=R S ol
) (1]

Tocp i UE FREIR T 2.2V 40 s

B RS
ENIESIES 400 kHz
LVIPS kS 400 kHz

Vceio 3.15 3.30

TF R Fs

VCCIO #ith
&

HA, Y, 3 £ AL FL VBAT=14.8V, 1&HEHLE 1115
. Iste . 200
i LI
VCCIO #Hith H
it

LED & IKZ)
M

LED &/R3R3)
HLL

ISSUIESREE SN
PLE BRI | Tl | SEIIERFFS/NT 350MW 30 32 34 s
[

iy R R

Hfﬁ Q ij] Tﬁ@ﬂ Hﬂ‘ T2Ioad 14 16 18 S
[]
T T4 B g T A
% jﬁ% ﬁﬁg T Tonbebounce 60 500 ms
[8]
79 WLED H¥

i3

ILpo 25

IwLeD 1 20 mA

L1
IL2 HE R FE 10% 3 9 mA

I3

I\E_'J TKeyIi 1.2 2 3 S
O W I T
FOC I iR 2 IR
T‘ﬂ?

110 125 140 C

oT 40 °C
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12 TheeHiid

12.1 R E 5HIE

IP5386 & VB AN, i R NS, A ARG, L EAT S R s M A
DUME 4 U0 TSRS, 4 i TR AL R S 6L, 1P5386 2 AB IR

IP5386 T VMG A TIE, (6B RBEIR T, IP5386 /S0 FE Ak m AR I Th A, vt it
AT B . SN T F R TR, o BT B 6 IR 4 VO

IP5386 7E SR, AT Jo A BEBOE LS Th k.

12.2 786

IP5386 E[FIH REMMIET. THm . HIEE b e B RS, HH REA [T 78 FL LR R
e+
M RN T Vire B, SRAVB IR RS HL;
MR R T Vrre B, ENRIANTE R S L, A S oK 78
2 FE I F R T 158 Y PRI R R I, g N TR R TR
4 F b 78 R L IR/ T4 78 FRUAL Istop HLFRIH R
AT (Vrrer — N*0.1)V, HFHH R R H.
IP5386 KT KA IR, JFRAF 400kHz;
B, BORFI AR 45W; 78 FL AR B =il 2 9

IR RS, fFIbFE . FERSERUE, AR

RN, HIATDZE 10W; PRAEHIA T
HLI 8] o

IP5386 32 eI IhAE
12.3 R H

u%%e%&mE%$MH$ G5, R 3V~21V SERURTEERI . W TSR TR R G
JRtR K 45W KA BINAE, B I7ER B A K Sl e, 1P5386 4R
M. B . 56, TR R Goka e i EEH T AR,

IP5386 ik HL 2 45 H SR S, W R R AR R A LR

VBAT=8V, 5V/20V B, BRI T .

IP5386 VBAT=8V #( % £k

92 ——VOUT=5V
ggo = \/OUT=9V
Sgg ———\VOUT=12V
36 ——VOUT=15V
84 = \/OUT=20V
82
80
0 500 1000 1500 2000 2500 3000

IOUT(mA)

K4 VBAT=8V il iz i £ &
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VBAT=15.2V, VOUT=5/9/12/15V/20V i, Jilt H 2R i 2 F -

IP5386 VBAT=15.2V &% i £k

100
98
96
94
92 VOUT=5V
8\; 90 —— \/OUT=9V
88 ———\VOUT=12V ’
86 ——VOUT=15V
84
———VOouT=20V
82
80
0 500 1000 1500 2000 2500 3000
IOUT(mA)
K5 VBAT=15V JUHRE
12.3.1USB C

BRI, A SRR B TS A
BT, @RGSR
I REA S 2 21EJy UFP AR, mI) Hox

IP5386 %k USB-C Hi . HithilalEH, HE
Y. IP5386 Hif Try.SRC ThRE, HiERFIX A D

{Ey DFP TAERS, fiH CC 51 BT & %t 4k H
J7 [P FLIR B T

VREG

- % Ip 3P0
— <
VREF2 ccl/cc2
% Rd
<VREF3 4|;
K16 CC NERHLEE
*£1 L THARE
B 1H

Ip_3P0 330pA
Rd 5.1kQ
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IP5386

# 2  LdIp ERERT B LG BE
Minimum Voltage Maximum Voltage Threshold
Powered cable/adapter (vRa) 0.00v 0.75v 0.80V
vRd-Connect 0.85v 2.45V 2.60V
No connect(vOPEN) 2.75V
# 3  FhiHPE Rd BRI B LS R ME
Detection Min voltage Max voltage ThArm ’
vRa -0.25Vv 0.15v 0.20V
vRd-Connect 0.25v 2.04v
vRd-USB 0.25v 0.61Vv 0.66V
VvRd-1.5 0.70v 1.16V 123V
vRd-3.0 1.31V 2.04V\-

Expose as Source

Expose as Sink

Figure 4-36 DRP Timing

k— dcDFPDRP -tDRPj

tDRPTransition

[<—= tRRPTransition

s tDRP |
7. USB C #&ill J& 3
x4 USB-C Kl
-~ imum I\'ximum Description
The period a DRP shall complete a Source to Sink and
tDRP 50ms 100ms .
back advertisement
The percent of time that a DRP shall advertise Source
dcSRC.DRP 30% 70% .
during tDRP
- The time a DRP shall complete transitions between Source
tDRPTransition Oms 1ms i ) )
and Sink roles during role resolution
tBRPTry 75ms 150ms Wait time associated with the Try.SRC state
tDRPTryWait 400ms 800ms Wait time associated with the Try.SNK state
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Directed from

) any state
Directed from
any state
Disabled
ErrorRecovery Directed f
irected frrom

any state

tErrorRecovery
DebugAcc
Directed from Removed
any state -
Dead .
Battery AudioAcc

Removed

OrientedDebug
Accessory.SRC

Orien.tatiunA Supported

nattached.SRC gebugAcdc and Orientation Detected
AudioAccessory emove ’

Connection UnorientedDebug
Detected Accessory.SRC
vBUS .

Rempved Connection AudioAcc
Detected Detected for yBUS at vSafed

tCCDebounce gAcc
e o

Accessory.SNK

Connection r
Removed ounce
BUS at VsafeOV and
\ GClow for tVPDDetach
DebugAcc Detected Connection Removed Atta L= L -
for tCCDebounce for tPDDebounce Sink Detected

~
P ’ \
and VBUS Detected - or tTryCCDebound i CTUnattached

!
_ tDRPTry, No VBUS at vSafeDV and -SNK Vi
Source Detected _— 4~ Sink Detected and Sink Dectected S ——=
AttachWait.SNK }-— for tCCDebounce VBUS at vSafeOV for tCCDebounce ‘\
and VBUS Detected Source not Sink VBUS
Detected for noved detected

tPDDebounce Charge-Through
Source Detected VPD Detected

for tCCDebounce VBUS
i removed
and VBUS Detected Charge-Throtgh Source Detected ; ____ Sink Attached.SRC
VBUS VPD Detected ___for tcChebounce Emoved Yoms
and VBUS Detected - =~

Removed y; ~ \
USB PD PR_Swap I cTAttached.SNK
Attached.SNK was acgepted \ ,’
~ Pl
S - -
Received PS_RDY \-'

from original Source
for USB PD PR_Swap

K8 USB-CHilllR & e

12.3.2 USB-C PD

i, 3 PPS #it il . IP5386 ok S HE 45W T
20V HL BRSNS, HdSZEE 5V. 9V. 12V, 15V. 20V HLERY7 .
VTR RS 71 BV@3A.OV@3A. 12V@2.5A . 15V@2A.20V@1.5A.

Apple 2.4A 155 : DP=DM=2.7V,

BC1.2 #:(f: DP 5 DM %i#%.

£ BC1.2 BxU R, G ME| DP HE KT 0.325V H T 2V #8482 1.25s i, WIHAERFEER, XA
Y2 Wit DP 5 DM Z A\ Aa #Eid s, [RIRT7E DM FHr 20kQ HIFH B, Qi kFs: 2ms i 2 DP LR KT
0.325V H/MT 2V, DM HJE/N T 0.325V, MDA RFEER D), Bl DiiZ R QC2.0. QC3.0. QC3+7FK
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() mmmris IP5386

it B SR H R . AR AT DP HLE /N T 0.325V, SRR QC tRyuaX, iy HE S RIS 218k
N

#5 QC2.0. QC3.0. QC3+#uth o iFH K F N

DP DM Result
0.6V ov 5V
3.3V 0.6V 9V
0.6V 0.6V 12V
0.6V 3.3V Continuous Modé
3.3V 3.3V rSes

Continuous Mode 7& QC3.0. QC3+FiA I TAFME, 7E1ZA Tt H AR YE QC3.0 Wl SUCEK
%1% 200mV/Step AT HL T ; QC3+HETIIJG, 1% 20mV/Step #EAT A4 RV -

%6 1P5386 1> USB [ S R A BRI

X USB-A1%iHi 11 | USB-A2#iti I | Lightning X0 | USBGAful | USB-C I\
Qc2.0 J v - J :
QC3.0 J v J
Qc3+ J v J :
AFC J v J J
FCP J v J J
SCP J v J J
PD2.0 : - v v J
PD3.0 - : J J J
PPS J
SR Y
AFF: -

12.4 SR RS R

12.4.1 FHL

W Lightning 198k USB-C 4 A\ 7S HL YR, "l EEERSI R H .
i @SB-C 4 ANUSB-C UFP ¥ &5 # USB-A B N ¥ 4%, A B30T JE i s Ihft .
WA 1208850 e USB-A1. USB-A2. USB-C b fi#iEEm 4 2IrE, &N SRR HRIRE

02.4. 298,

IP5386 LI B A E GO, RAEEH B &I OA4 ST E: RIEBRA N O RFECH

USB-A1. USB-A2. USB-C ¥ Fifa tHH e il Tz AR TR, RAE Rk
t, BTRURAE =AM OO B RIS 0L N A RESCRetR et o IR (A A Bl =AM D, 2 A3

PR AN H R BNz, AT — M O 2 N Te i AR R, S A CHE A
%, SJkMpraiit O, XBEERTIhEE, HIFa A & ENHH 0. Bei T fn DR
Apple. BC1.2 B 7w H . M2 OB BN, (T O EBERD T2 80mA (MOS
Rds_ON@10mohm) i, R4k 16s i< Hah %I . NEZAH B &b 2 H A — N R &R, Frss
2 16s e kBT AR O, JHa s ERAThRE, FITE HUE — MBS AERHH O, DUk =0k
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Ok IP5386

HOFr G BT R RS B A M EIT R BT, SRR TR T 350mW FF4EY 32s I, &
KM DAUBC T RE, ARG

12.4.3 7 H,

Lightning EA1 USB-C AT —ANd N HLYEES AT At T 78 B, W R A E R R e i, S0 Je i %
NI E YR AT 7R L o

TER AT, KR SR IR PR e, TR AE 0 78 HE H A 78 LI o

12.4.4 147807

[ I R S R R A BRI, A NI R O AU, S
BNV R . AARIE A I IE W 75, IP5386 20 78 R IR IR iR IR w5 4.9V LU E
WAL, 7E VIO LR AT 5V 5 SR, FFR s i & id AT
KT 5.6V, AeTFEREEE.

IR FEABGI R, QR 7e YR, IP5386 455178 LI Bk
NT AL, RN T BE 0 E BSR4

TEAFARBOL R, W A i & s il sl 45
PH XS LR R AR . A R ARG P, RS BT B B e s S, &
7o, MRS IR T .

) HH LR AR 2 OV
6s i, 1P5386 &< H 3k
IR, BERHIER

12.5 FHLE s

12.5.1 FHLIEN H M shae
IP5386 HahfaillFHLiEA, FHIEAG
CIBEE T i/e: 1 A==

AT S e, TR T RS FHLEH, B RALRiE,

12.5.2 FHL7% B 3 Th e

)C W AN S BT, SRS DR B RN T4 80mA (MOS
Rds_ ON@10mQ) HHEEE 16s I, &K izfanth o0 . 2% S T /N T2 350mW H.#74k 32s i, AR
ERESZiFad i

12.6 HeE R

KEY

WLED

AN

_|

K9 KEY #4# i
IP5386 %4 1445 7 s\ 7 Fos, RIS S A e 42 s 4 A
® BRI [E KT 100ms, H/NT 2s, RONMEIZBIE. FiZ ST R E RS ITRTT R .
o ZHRRFE AT 25, BIOMRKIZENE. KIZIF R ECE KA RIT .
® /T 30ms RSN E A LA AR N
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Ok IP5386

® {f 1s WIBEZEW I IZs:, SRMAEmE . HEERAEHLIT .
® K 10s A EALEAN RS,

12.7 PRARESHER

HLED "] #8/R L RitR7IRAS, #EANR AR, 8R0S )5,

K10 PR TERAT R &

12.8 HETFMHEEER

IP5386 P& L ETFIhAE, RIREHESCEL M BT,

IP5386 Sc4F 4 4T 24T, 1 JTHE=.

IP5386 7 HF 188 ¥l T~ H & .
12.8.1 HE

IP5386 >4 ist & it ) ah b 25 &5 st LIRS (] AR e RS B I R R A B . M
W3 FL ARSI CSP2 F1 CSN2 3] e SRS, AT DURS R M AT it A = . R IP5386
R E M 0%3] 100% — XA (AL 0 T2 HT Eh A L B, S PR ik Y S PR R

IP5386 9[\**5’?[5%%2%%‘7&%)1 : A E=R21%1.0 (MAH). £/NSCRF 2000mAH, K3

4 FCAP %Iﬂfﬂt KT 2700mV i}, R21 HEHIRACARE R SCE T EIRES, SEE

BRI E T

R21 BE
5kQ 5000mAH
10kQ 10000mAH
15kQ 15000mAH
\ 20kQ) 20000mAH
25kQ) 25000mAH
30kQ 30000mAH

TE: 2R R R T L A R

&1 11 R AR E B
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O IP5386

12.8.2 LED {THE B R

IP5386 Z#F 4 Ml

2 [ A BHERRIT TR, EE AT

VSET

KR

/el

7S

1

D1 D. D3 D

100Q

44T R

VSET

1

D2

| veero =
10kQ

24T AEL
\

LT

12 4. 2. 1% LED ##: 7

# 7 IP5386 7 AT W

EC (%) D1 D2 D3 D4
T 5 5 7 5
75%<C 5 = 5 0.5Hz N4k
50%=<C<75% = = 0.5Hz [A#k K
25%<C<50% b= 0.5Hz [N 4 P K
C<25% 0.5Hz [Nk P P 3
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Ok IP5386

i GEN)
#8 IP5386 HUHHIT R
HE C (%) D1 D2 D3 D4
C275% 5 5 5 b
50%<C<75% 5 5 b K
25%<C<50% 5 5 K K
5%<C<25% 5 P
0%<C<5% 1Hz [Nk K
C=0% P D3
2 TR R 7 N -

FEHLIT: D1 AT EA 28 FIINAR(1s 5 1s 2K), TRl # 52,
RS D2 AT W5, HEREIRT 5%M 1Hz (NXR(0.5s 5% 0.55K).

1 TR B R 7 20N
FEHEEF: D1 AT LA 2s FIHAINER(1s 52, 1s K), 7o .
S D1 AT RS, M4BT 5%H 1Hz [N4#(0.5s 7% 0.5s K).

12.8.3 HLE HE TR
IP5386 R\ SZRF B WiZR 9 PR

BRI
TBCER
P
3ikhs RS MENT 5% mEAT 5%
188 #I 0-99% 1M1 H = 100% 0-5%"M 1HZ Nk 5%-100% ‘&=
5PIN 188 T i s 1] :
(RERTAZ ified Tolerances is: 0.2 RXHif:. At. &

1,47

Ul %

(e
l

20.45 ||
L

LREREDS 2MM

K1

E— N
1,3 ;[J.S}!ﬁula”? {jriw

K2

FATI T4 AN
SO
o
Bt

513 188 Hhd e B K
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Ok IP5386

52 23 4 4 55 51 21 31 45 3 2

Bl C1 Ad B Ce|De EdFe,  GAA3 B3 C3  D3E3F3G3 KK

4 4 3 7 3 2 2 3 4 72 1 3 1T 4 1 1 5 5
14 188 BN PIN 4

12.9 RGN H R KINREE

IP5386 i@ it ik FSEL 5] IR R16 HiFHBHAR K 1% € & S N (1) 5
T P R R A N B B R T R

FSEL R16 PN DN JES AR TR

R16 18kQ 20W W

13kQ 30W

wen [N 9. 1kQ 30W 30W

0. 2kQ ow 45W

3.6 4 45W

< i B LB
12.10 HE AR B EifbiE

IP5386 it id 1 iy VERER) R17 WL PH PR R 02 2R Gt vt e K, PG A N T LT B 4

R A IR A i

R17 ZEMIEREER

9. 1kQ 28
R17
6. 2kQ 38
\ 3. 6kQ 44

K16 it o e K

12.11 VSET (H#mKAIEE)

IP5386 ifid 72 VSET (LED3) 5If#_E4th 80pA HLJfiL, AMEASFE I HLFHE] GND SKiE it 2R, i
HARTEAEREER . 2 VSET 51 BIA A 8 A I i A v 2 R0 Dty w oHL e e 5 T i S
W o VSET 5IIAM %X GND HLFH /NI E [ L SR R A R R s«
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() B IP5386

# 10 SRR

VSET ¥ %] GND BfH | VSET 5| KR EBE) | VSET Al EiEE X R H it K A
27kQ 2160mV 1750mV~2550mV 4.20V
18kQ 1440mV 1220mV~1750mV 4.30V
13kQ 1040mV 860mV~1220mV 4.35V
9.1kQ 728mV 600mV~860mV 4.40V
6.2kQ 496mV 384mV~600mV 4.15V
3.6kQ 288mV 216mV~384mV 3.65V

ik
(1) 3.65V NBERRERA ri i, X NARHSSHL A S RS 2,75V,
(201 AL BHE T 194 2 L PH , i BHe A 75 255 R B RAE VSET #Y i s AR W v RN - 1)

12.12 NTC

IP5386 & NTC Ihfg, wlfillspibiF e . IP5386 TAFHINHgd e NTC Wi~ 4e— MERIE, H54h
H#BNTC HBEHAR A H . 88 F P iE A NTC 5 B Ha H ke T > i Ha v g 0
VE: {E NTC 3% GND 3F-EH) 100nF B2, AR A5 R E.

NTC_ADC
20uA/80pA  4NTC

y -
\ ADC
< RNTC=10kQ

<
] B=3380 C1\200nF

Wyt NTC ELARL
IP5386 £ FSEL 5l Ml st HI8QuA N, AMZAFIF HEBHN, 7 P Bk Il FSEL 5181 L T 7T Bhak 3%
ANEIH NTC #46L. 24 FSEL SLBAIFKT HERES HE ERRI A7 ) 7 e PR v BB, 2 VR DA RG] i FEL AL I B T B S

['SEL

R18

FCAP [:ijAAAJ

—1F

K18  NTC R4f7ik %

£ 11 NTC Bk

FSEL 81 ) _E5h3: s b FSEL B gk FSEL [ )W i B NTC ZhfesE X
27 kQ 2160 mV 1750 mV~2550 mV NTC 2—#4
18 kQ 1440 mV 1220 mV~1750 mV NTC 25 4
13 kQ 1040 mV 860 mV~1220 mV NTC =44
9.1 kQ 728 mV 600 mV~860 mV NTC 5 VU4
6.2 kQ 496 mV 380 mV~600 mV NTC 2 Y
3.6 kQ 288 mV 216 mV~380 mV NTC 751
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*HEE B R 1% A5 B L PE,  FRPHE R T B R B R A FSEL 510 F H R 40 W 31 el 11+ 1]

IP5386 P& T /5Fh NTC Thfig Al itk %, il 48 FSEL 51 HI%] GND ¥y B FHFEAE , AT ¥ B XN NTC
BIfE. SAThEEWn T :

NTC S5 — A4 BRI{H :

FHRA T NTC KT 0°C(0.55V) {5 117 HL, 0~45°C 2 [A]1E# 7u i, NTC i % T 45°C (0.39V)
fE1bFe .

RS R : NTC K T-20°C (1.39V) WHE L, -20°C £ 60°C 2 /8] IE# i, NTC i&E w1
60°C (0.24V) {5 1EHUE.

NTC 5 R4 BR{A :

FHRA T NTC KT 2°C(0.50V) {5 11 7 HL, 2~43°C 2 [ IE# 7u i, NTC i % @ T 43°C (0.42V)
fE1bFE

JHRZAS F: NTC #EEKT-10°C (0.86V) HHE 1L AL, -10°C~55°C 2 A iR S ONTC (= T
55°C (0.28V) {51 .

NTC 55 =R4R{E

FEHUIRZA R : NTC KT 0°C(0.55V) {5 1k 78 #i, 0~45°C 2 [a] AE % 78 #iL, NTC {1 & T 45°C (0.39V)
fE1bFE

JHRZAS T : NTC #EEKT-10°C (0.86V) HZ 1L AL, -10°C=<65C il IE % i, NTC HEE =T
55°C (0.28V) {51 .

NTC 28 D9 4% BRE :

FAHARAET: NTC IBEMLT-10TC (0.86V) fFilEzr, -10~0°Cx[f] BAT i LRI 0.2C 7ML, C
4T FCAP W BRI AR, 0~45C (0.39V Y& 1] IR 7t H ;445 °C~55C 2 [AIE I 78 HE HEL R P4 0.1V*N
Yy HhIE R RS, NTC iR 5T 55°CN0.28VNF IETEH .

R R : NTCIEEKT-20°C (1.39VONif, ki, -20°C~55C 2 A IE% i, NTC i mT
55°C (0.28V) {5 1L-Ji(H .

NTC 55 A% BRE -

FHURZA F: NTC IR T 2°Cn(0.50W {178, 2~17°C (0.27V) Z[i] BAT i F it BRI 0.1C 72
B, C 45T FCAP & B flaE, 178~43C (0.42V) ZIAEH 7o, NTCIRE R T 43°CEib7H.

R R : NTCHELEZEMKT-20°C (1.39V) I, fEi1lj L, -20°C~60°C 2 A 1E% i, NTC i@ & T
60°C (0.24V) {54k ik H
NTC 35 7R BRME :

FHURZA N NTCUREZMKT-10C (0.86V) {51E78H, -10°C~0°C (0.55V) 2 [i] BAT i H it R it 0.2C
FEHL, 0~45C 8] IEH 708, 45°C~55°C (0.28V) 2 [8) BAT i L FRIR 0.2C 78/, C 2T FCAP K&
Hijh S, NTCHG T 55°C (0.28V) {Fik-7EH.

RH RS R NT C 5K T-20°C (1.39V) I, fEilj L, -20°C~55C 2 Al IEH i, NTC w1
55C (0.28V) {3 1EHH.,

CI0HE NTC Fa B0 B 53 5, WA IR AR IR £5°C . LIRSS B Py i%im S X BRI NTC B BIHLEE, H507 1
NTC 5] BT H 10 FhL e L6 BE T (9 NTC et BFLPELES -

(2) DL EIREEEZ %M NTC HIHM -S4 10kQ@25°C B=3380. WIHETREATEE NTC ThAg, WAHE NTC 5| it
B 10kQ HIFL, FAGFEA B BEiE .
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13 Layout R IR

13.1 VIO #1 BAT ¥ KFEZR

{EJR B, BAT. CSP2 J& T [Al—M %%, (HAELM LA IES] 5mQ KAeEHm: [FH, CSN2.
PCON th 75 27 1) 2 21 5mQ SRAF HL FH 3 -

B 19  5mQ HFHRFEL

13.2 VIO 1 BAT&#& &

VIO 1 BAT i L 785 2 5EUTRAF U, H AR 2580 H HF M E RO, REZ T L. #lin: BAT
i AL E

= =

K20 BAT EE
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13.3 VIO Zj#i USB-A1. USB-A2 MOS & &4

VIO %] USB-A1. USB-A2 fiithh MOS [JiEZL, #HEAE VBUS_I HLFHK VIO b7y P EL, AT e 5E
M 25 1 B T 1Y) B 2 TR AR T8 Th fig

- L .
.||||||||||||. Eﬂ
II\ VOUT?2

wE

K& 290, VIO B &4t 2
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INJOINIC TECHNOLOGY

IP5386

14 M A REE

14.1 LED {T A RN A REEE

R16 RABANE RAH K
18kQ 20W 20W
13kQ 20W 30W
9.1kQ 30w 30w

6.2kQ

45W
45W

NTCAHY

MR8 E R B R B

28

38

A8

X8 B A LS A

5000mAH

10000mAH

15000mAH

20000mAH

25000mAH

30000mAH

X R Bt B

4.2V

4.3V

4.35V

4.4V

4.15V

3.65V HIFHER BRI

I
49 R23200 Y
e R6 10kQ
6 ) AGND AGND  GND 1 ol 1
= VIN KEY I
Y EPAD
1 1 o | 2w occs
Pl 10 FSEL w32 R16 R18
VIN 10pF  |4.7nF S 9.1kQ
DATI = . VING
Lightning LT R24'3kQ , 6
| cc3 ¥ LT
R25°510Q »
uUsB4 & VCCIO
= 8 | 2 R17 9.1kQ ¥¥
- B VBUS HLED &
VBUS 0 | R8 1000
T T R, = VBUS_I
DPC P3 11 r 6a DMC
usec | Ccl IlCOpF 4.7nF w9 |
— L X DPC
cc2 "
GND @ CCl
38
2 CC2
uses % % VBUSG
# % vourt
VOUTL Q3
Y]
DMAL L L -
USB-A2 DPAL P4 12 & DMA1
10pF  |4.7nF,
GND 1 u 2 Lo 6
45
USB2 l 2 VOUT1G
% % vour2
VOUT2 Q4
DMA2 107
— 47
USB-AL DPA2 JI‘cps L 13 r o))
4.7nF
GND TlOpF n L ppA2
UsB1 l 1’4 126G
CP6/7/8 3*22uF I : -3 VIO BAT
[l # CP10 100F If CSP1 CSP2
£40.00 | CSN1 CSN2 R50.0050
PCIN PCON
HG1 HG2
LX1 LX2
BST1 BST2
LG1 LG2
R22
' ' 20
L14.7uH T2 c9
2.2nF

K22 1P5386 LED i H J5i 2 4]

-

I Il cP11/12 2¢220F

L B cP15 100pF

—i|I| I

Battery
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INJOINIC TECHNOLOGY

IP5386

14.2 BhgE 5 RN R E E

T T Bl
P1 10 [QL
VIN 10puF  |4.7nF| 7
DATT =
Lightning | LT R24'3kQ )
cc3
GND R252510Q 2
UsSB4
£ 8
VBUS Q2 10
DNC 1]
jowe [ [ |«
DPC P3 11
USB-C cC1 10uF  |4.7nF 39
cc2 =
— 41
GND
38
USB3 = 9
44
VOUT1 Q3
Y[
AL | ] 2
USB-A2 | DPAL P4 12
GND 10pF 4.7nF 42
45
USB2 L
48
VouT2 Q4
Y[
we T T [,
USB-AL DPA2 P5 ‘ElB
GND 10puF  |4.7nF 46
- 1
USsB1

CP6/7/8 3220F |———]
25 CP10 100uF I———) 3

R4 0.00 14

R26 10Q

17

o

11 30

49

AGND AGND GND

VIN
CC3

VING

LT
VCCIO

VBUS
VBUS_I
DMC
DPC
CC1
CC2
VBUSG
VOUT1

DMAL
DPAL
VOUT1G
VOoUT2

DMA2

T2G

SP1

PCI

HG1

LX1
BST1
LG1

EP

IP538

AD KEY

FCAP

BAT
CSP2
CSN2
PCON

HG2

LX2
BST2
LG2

R23200 Y
R6 10kQ
31 olls K1 “
33 - —
I R21 Xt I 8 G LS 2
R21 10kQ 5kQ 5000mAH

1

Cc8

2.20F | | | d
\ K23 1P5386 Hfit e 5 B

R27 10Q

R5 0.005Q

YV,

T1

L1 4.7uH

T2

‘HN—H—ANVJ

frcp11/12 2*22pF

{1 4 P15 1004F

Battery

—|1|[1|I
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(1) Emmns IP5386
INJOINIC TECHNOLOGY
BOM #
Fs JuF AR H5 &I frE HE& Bk
1 W Fr s QFN48 IP5386 U1 1
2 I FEL 2 0603 100nF 10% 50V C1C2 2
3 T FLA 0603 1uF 10% 16V C3C4 2
4 I P FL 2 0603 2.2uF 10% 16V C5C6 2
5 T FLA 0805 10uF 10% 25V CP1 CP3 CP4 CP5 4
6 T FLA 0805 22uF 10% 25V CP6 CP7 CP8CP11CP12 | 5
7 Wi FEL 2 0603 2.2nF 10% 50V Cc8C9 2
8 ] 75 HL 2 100pF 35V 10% CP10 CP15 2
9 — A A HL R 4.7uH SPA1265-4R7 L1 1
RDC<0.01R
10 i B MOS & CWT3081AP H #f NMQS 4
1M | BRI RE 30V TVS TAT2 2
12 I FELBHL 0603 10Q 1% R26 R27 2
13 I FELBHL 0603 2Q 1% R21R22 2
14 s - FLBHL 1206 0.005Q 1% R4 R5 2 | il ppm<75
15 s - ELBH 0603 10kQ 1% R21 1 FCAP
16 s - FLBH 0603 9.1kQ 1% R16 1 PMAX
17 s - ELBH 0603 27kQ 1% R18 1 NTC_MODE
18 i F- MOS 4 2N7002 Q5 Q6 2 —
19 s - FELBH 0603 9.1kQ 1% R17 1
20 I Fr FEL 2 0603 100nF,10% 50\ c7 1 NTC gk
21 NTC # i FH 10kQ@25°€. B=3380 RNTC 1
22 s - FELBH 0608, 10094 % R12 R13 4
23 5 i LED 06030, T D1 D2 D3 D4 4 LED %k
24 5 i LED 0603 11T D5 1 5
25 s - L BH 0608 100Q 1% R8 1 "
26 i e o 0603 27kQ 1% R14 1
27 B YFTD1508SWPG-5D SMG1 1| BOSE T Rik
28 Wt L BH 0603 100Q 1% R12 R13 R15 R19 R20 5 *
29 LEDWT 5MM LED D6 1 R g
30 i - e BH 0603 20Q 1% R23 1
31 mah: FeLBHL 0603 1OkQ‘H1 % R6 1 o
32 i SMT 3*6 %44 K1 1
33 ik Fr MOS & AET3121BP Q1 Q2 Q3 Q4 4
34 I b FEL 2 0603 4.7nF 10% 50V C10C11C12C13 4
35 i USB AF10 8 Jiiidif USB USB1 USB2 2
36 USB C Ji1 USB C ji+ USB3 1
37 Lightning &1 B SN UsB4 1
38 I - FELBHL 0603 3kQ 1% R24 1 Lightning
39 I - FELBHL 0603 510Q 1% R25 1 %
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O IP5386

15 HEEER
15.1 & 33

FPT.\I 1 (Laser Mark)

D b}

1]
L T UUJUU!LUJULP,

EXPOSED THERMAL
PAD ZONE

TOP VIEW
| i -
J
ILLIMETER
SYMBOL NOM MAX
0.7 0.75 0.80
- 0.02 0.05
.18 0.25 0.30
0.11 0.16 0.21
0.18 0.20 0.23
6.90 7.0 7.10
5.30 5.40 5.50
0.5 BSC
5.50BSC
5.50BSC
6.90 7.0 7.10
5.30 5.40 5.50
L 0.35 0.40 0.45
h 0.30 0.35 0.40
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O IP5386

16 FAERARALH B

JRBHA IR 5 A B0 g i AR S5 AT IR Bk, s, ol eE s, F/OE T
VTR MR BURHT IR A5 B, ISR IR S5 S 75 e BE HA2 Bl ) o AT 7™ bt (X 5 65 AR A5 1T i A I
PR BB 45 S S 55 A

ity S AR N P S 057 B A R I BT IR IR 2 A R BOR . 25 ) 7]
5 S 22 A4 Bt P 75 A 4 E T L BORARRIR, ] UL R ) S R A R
JRN B 405 25 B (1 5 AR WL I R BOE A R AR it . %5 7 R
77 it TR S5 8 B FLAE I AT T 832K

X SEHE B i M R, IR N EATEL H A A ARSI A BRI AT 1
B OL T A SRVFBEAT B SRR IR B i 1y
R SN ) BR 1) 2 AF

RO DAEHIF A AR, 77 S Erage A 2 5 s oAb FH A FAT Fr 22 58, A SCRAME
AR B 72 P48 PR B A
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