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1.

ZTRE

VBUS ‘J. SENSEN‘J_‘ SENSEP‘J. DCH_G‘J_‘ DCH_V‘J.

B S S N S

‘ External Gate Control and Current Sense ‘
VCON5V 0 600mA6
r}éfvaus
2.5LP3(.)1V F (=
vce L }
VDD I LDO PD
Lom22y ﬁ TYPE-C
PHY
ADC ﬁ [} cce
FB M1
LJ % %
—2F
HVDCP
STAT 4
LJ E] DM
1/0 Interface M C U
PLIM A4 A TEST1
GPIO1 I TEST I TEST2
LJ Lt
F
&l 1.1P2712 SHIHER
V1.04 Email: service@injoinic.com 2/20 Copyright © 2017, Injoinic Corp.




Q

RS

INJOINIC TECHNOLOGY

IP2712

2.

RN

2.1 MR
B 2 v 1P2712 7E FEIELE RO AR M 1) R ERAE

| 10uF |0.1uF |o.auF 10uF
DpC-DC T I
AC-DC Secondary 10mohm T
3.6-20V 140
1k
VBUS | SENSEN| ~ SENSEP DCH_G DCH_V VOUT D
- I 1 T 9
External Gate Control and Current Sense =
600mA
vconsv m D
’—Klfvaus
LDO —g
2.5~3.1V <k [}-ccL
vce L
wr] | I ‘
VDD LDO
wr| [ L] 1.5-2.2V PD £ TYPE-C
"= PHY TYPE-C
ADC 4% L cer Receptacle
Voltage = B —<F Lt
Feedback 1 T 1
Network % %
2
HVDCP
STAT
— L} [} DM
1/0 Interface MCU
PLIM rj TESTL
wo L TEST
GND

B 2. R JREACAS N B
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2.2 MR E
B3 N IP2712 &ML/ E e M R, FCE DFP A, HKSCRF 20V HEJE.

TYPE-C PORT; ;"ﬂ_ POWER
VBUS %? T A VouT
- _ [SBU2 >—l TEST 2 “
CC2 PIOlIDl z EPIOl
CC1 - Csz ';VDD FB
D+ b— o ! ; | |= 5 il B FRD= A
- } }Cﬁ 8 SENCEN cc1 13
D- o™ 10 E:\é vcoﬁz%;zg VCONS! =
’—H—|
SBUT|—<c= o
. IP2712
SBUZ2}——c == C
GND ﬁ — r GND

(i Q3/Q4 T PlER s A TR, diT CCRBATEE FBHCH RS & 3 )

B 3. &/ FR AR EE

V1.04 Email: service@injoinic.com 4/20 Copyright © 2017, Injoinic Corp.




Q

RS

INJOINIC TECHNOLOGY

IP2712

£ 1.1P2712 ERC A/ E RN BOM &

Number Designator Comment Footprint Description

1 Q1, Q2 VS3508AE/RU30L30M PDFN3333 PMOS
NMOS, VGS(th) min = 0.5V;

2 Q3, Q4 LBSS138LT1G SOT-23 R, DAUEFCITE Bk NMOS, )4
TR

3 Q5, 2N7002 SOT-23 NMOS

4 Ul IP2712 TSSOP20 1P2712

5 R1 1K 0603 Resistance

6 R2, OR 0603 Resistance, 1% for PLIM pull-up to STAT

7 R3 100K 0603 Resistance, 1% for PLIM pull-down to GND

o ra S00R 0603 Resistance, SRR, FFORE MR D)
DR BB B R B A, MR SRR O T

9 R5 10K 0603 Resistance

10 RS 0.01R 1206 Resistance , 1%/1W, ¥ & iR R

11 C1, C2 2.2uF 0603 Capacitor

12 C3,C4,C5 0.1uF 0603 Capacitor

13 C6 10uF 0805/0603 Capacitor

14 Cc7 10uF 0805/0603 Capacitor

15 D1 LED 0603 LED
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IP2712

3. PINECE

TEST2 STAT
GPIO1 VOUT_D
GND TEST1

VDD 1 FB

VCC IP 2 7 1 2 PLIM
YBLS TSSOP20L bF
SENSEP [X DM
SENCEN [X] CC1
DCH_V CC2

DCH_G X' 10

% 2.1P2712 3| B8

VCONSV

A 4.1p2712 5| BHIE (15T &)

3 MF S 31 A PR BN

1 TEST 2 LIES}TF%;‘( T FEAETH 2%, 52 2 TYPE-C £ 1) SBU2 K A# FH INJOINIC T B 4T [
2 GPIO1 I N\t EE 1
3 GND FHh
4 VDD VDD WHLE4H, 75 ME 1uF %S
5 VCC VCC WERHIEH Y, A% 1uF B
6 VBUS VBUS JECHEAS I 5 | )
7 SENSEP VBUS HLIfiLR A IE i
8 SENSEN VBUS FEJLKAT 671 bty
9 DCH_V 68 % R A 5] A
10 DCH_G VBUS JiltHL i PMOS il 51 i
11 VCONS5V VCONN 5V % A HLJ5, VCONN A 5V HLJE AR, 1P2712 H ZhHC B NS HF EMARK
12 cc2 Type-C Al 5| 4 cc2
13 cc1 Type-C x| 51 i cc1
14 DM USB DM
15 DP USB DP
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IP2712 & PLIM A E R AL B Source FITERFRHI. A EF EMARK: IR
16 PLIM ARSI 40mV/W, B RIRFRH: 60W; S HF EMARK: TR [REHIRSAL 20mVv/wW,
B K IhZ R ] 100W;
S PR B S At i o R AR AN FE YRR ZE OK B8 I B s N, L E B
17 FB L
TEST_1 FH TR T+ 2%, i@ i0%E+HE % TYPE-C 32 111 SBUL K8 F INJOINIC T. i
18 TEST_1 A7 44 2%
19 VOUT_D VOUT_D &l NMOS, &% 2% Ja g i .
STAT2 FH TR ST K -8R TYPE-C WA &4, TR TYPE-C i
20 STAT BRI,
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IP2712

4. H¥E
4.1 RFRSH
SH 5 R/ME mAE AL
VBUS -0.3 30
VCON5V -0.3 6
vCC -0.3 5
ANV P B DCH_V -0.3 30 \Y}
FB -0.3 5
SENSEN -0.3 30
SENSEP -0.3 30
VCC -0.3 3.3
fiiy th FL 5 \Y
VDD -0.3 2.2
GPIOs -0.3 VCC+0.3
TEST1, TEST2 -0.3 VCC+0.3
/O Hi & Ju ] \%
CC1, CcC2 -0.3 6
DP, DM -0.3 6
ShiRa T, -40 125 T
A7 fitg i S Tstg -60 125 C
PH (SR EIAED B3a 18 TIW
N (HBMD ESD 4000 \Y

* e T A R R UE (8 0 BT A BB B R0 R RN S A K AR 055, FEAR AT a3t B RBIUE (L e K 2%
P B e (R I B AR A AT BE S A 1 (0 R S AN A3 i
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INJOINIC TECHNOLOGY
4.2 HE TR
¥ 5 w&/ME HRE BAE AL
VBUS 4.5 22
N B E Y VCON5V 4.5 55 V
VCC 2.8 3.3
GPIOs GND-0.3V VCC+0.3V
TEST1, TEST2 | GND-0.3V VCC+0.3V
/O Hi & V5[ \Y
CC1, cc2 GND-0.3v 55
DP, DM GND-0.3V 55
IR S TAE A, i TARRREA RE R UE
4.3 S5
HiseE
¥ 5 B/AME | BEME | BKME | AL VEZH U BE AR 2 A
VCON5V VCONN it Hg i 4.5 5.5 Y,
VCC 3.1 \
VDD 1.8 \
VBUS 4.5 22 \
GPIO %1
W Ziine) B/ME | BBUE | BOKfE | B TEGH U BRI AR A
. 0.7x
VIH LA Ve \
" . 0.3x
VIL LD (M AR vee \Y;
VOH it e T vce v
VOL i AR GND v
Rpu H L RH 10 b A R
Source e Source FLT 2 Hi H e LT
current i IRAES 2 4 mA A 0.8xVCC
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TYPE-C E¥sE

S 5 BAME | BEUE | KM | AL VEGR U BE R A
DFPCC termination for
Rp_default 80 A
default USB Power
DFP CC termination for
Rp_1.5A 180 HA
1.5A power
DFP CC termination for
Rp_3.0A 330 MA
3.0A power
ADC 45
¥ s B/ME | BBUE | &KE | BAL VEYH UL B AR 2R A
Resolution ADC resolution 14 Bits
ADCygusy VBUS Voltage ADC range 0 24 vV
ADCypus VBUS Current ADC range -6.28 6.28 A 10mOhm
ADCyconsy VCONS5YV Voltage ADC range 0 7.4 vV
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5. DhRetaid

5.1 M2

USB-PD & 2%
EE AR PO R AR i g RS (BMC) PRl
R 2 P
LR PD ARZESHL

USB TYPE-C 8%
H il TYPE-C ¥ £ 14 A A1k HH
S TYPE-C HLAAC &

XREERBRTE L
QC3.0/2.0, DCP (FEA 9L F1 = &), BC1.2, MTK PE+1.1, FCP, SCP

NRER
IR IF AN MOS BREH LA K L A
£E /% VCONN ff] 5-V, 600mA Ff%
SRR /1 e ORGP s B

5.2 i IP2712 i&it USB Type-C ¥ O #4T TR AEH

i 1P2712 i@ 1S USB Type-C 4 AT Ui, ml LARI B /) USB #1040 USB 2.0, USB 3.1 #iliiE, USB
BC1.2 #JE LA K USB Power Delivery(PD) MM FITE . F54F, 1P2712 ib4ERYL I QC3.0/2.0 thekim i hill, £ER T
BC1.2/APPLE/SAMSUNG tR7E MY, FF H.3ZFF MTK PE+1.1, FCP, SCP R 78t

5.3 USB Power Delivery 3%

USB Power Delivery (PD) %l g8#24L T USB PD WX I HE 2 (PHY)BhEE, & HILL R4 k-
- #0ACE, Source (Host), Sink (Device), or Source-Sink
- WPV (PHY)
- PR BCIRZHL

Y (PHY) Thig

USB PD B = th {5 5 A IA M BRANG 5 SR AL, T (R85 A0 A~ X0 (1 » OB 2 S B A o SR A,
i/ MEEAE RIS

E RGBT LR LA T RE:
- BRSOk B iE B I I
- 5 CRC AU RS H: BRI 7E £ a0, 1
- WP CRC A IOAD (1 K 033k 47 s
- f£ cC _{¥iH Bi-Phase Mark(BMC)%ifid 1% i %4k £ (Preamble, SOP*, payload, CRC and EOP)
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SRS B LU LA D RE
- PRE B Preamble %ﬁmiﬁ(ﬁ@
- K SOP*#% X
- RS CRC HIEE
- Kl EOP JEHEAT CRC KR
« Wik CRC I A R, EEIE AL RRIPE
* Uik CRC IR TCRL, BRI BT H R 5

HBCREHL
R BCIRZSHL S B PR SCIRE L AT 2 T A SE L P BORmS L

5.4 BB MK DFP-to-UFP HEE

USB TYPE-C jiliif €C1 Al €C2 @57, &P DFP-to-UFP [{1i%H2. CC pins T BL N JLANIhfE
- DFP-to-UFP 4%/ Al
- Sk /R T A
- ¥W14E4k DFP-to-UFP (host-to-device) LA K ThZ& f (ke
- USB Type-C current [1JAGII DA A2 f5 F
- USB PD PiHilid 5
- B & VCONN
- RIS D B AT B AR AN P

NY SEHL CC pins SE LIITLEE, CC pins 1 1 b4 L BH (Rp) A1 R 437 FELPH (Rd)——SE PR (R SE B 5 i 25 3 T 8 4%
oA, il an by FU R (Rp) AT B FEIR IR AR (B E B 5).

DFP monitors for UFP monitors for
connection orientation

,\,

e
(o

b

D

DFP monitors for %, L UFP monitors for

connection orientation

o P R

& 5. Current Source/Pull-Down CC Model

B 6 iR T 1P2712 fIFET CC pins AFENFGI . 77 [ R A e
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DFP #H =

vee
VREF1 ¢@ IH_DF i@ IH_1P5 ¢@ 111_3P0
VREF2 CC1/0C2
VREF3

A 6. Plug and Orientation Detection Block

IP2712 JEIE I CC pins FIWTZEAiEk UFP A& FH AN - (E A A IEHNT, 1P2712 Mi#% CC pins b1 4 Wy
R AT

2R 3 WA 1M DFP ALA LI 12 RS

Z% 3. Cable Detect States for a DFP

cc1 cc2 STATE Source Behavior Sink Behavior
. - Sense CC pins for attach - Sense VBUS for attach
Open Open Nothing attached - Do not apply VBUS or VCONN
Rd Open . SSEnse CCororientation - Sense CC pins for orientation
Sink attached - Sense CC for detach - Sense loss of VBUS for detach
Open Rd - Apply VBUS and VCONN
Open Ra quered Fable - Sense CC pins for attach - Sense VBUS for attach
Ra Open without Sink attached | - Do not apply VBUS or VCONN
Powered cable with . . - If accessories are supported,
Rd Ra Sink or - Sense CC for orientation see Source Behavior with
VCONN-powered - Sense CC for detach exception that VBUS is not
Ra Rd - Apply VBUS and VCONN lied. otherwise. N/A
Accessory attached applied., otherwise, N/A.
Debug Accessory . - If accessories are supported,
Rd Rd | Mode attached -Sense fc p'"fs fo(; dstaCh see Source Behavior,
(Appendix B) - Reconfigure for debug otherwise, N/A
Audio Adapter . - If accessories are supported,
Ra Ra Accessory Mode ) ;ensef(FC plnfs for deltach di see Source Behavior,
attached (Appendix A) | - econfigure for analog audio | ,iherwise, N/A
V1.04 Email: service@injoinic.com 13/20 Copyright © 2017, Injoinic Corp.
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5.5 USB Type-C Hi

USB Type-C 4% 1% CC pins it & Source AEMEHREALLZS Sink A% H HLIRRE /7
- Default values defined by the USB Specification (500 mA for USB 2.0 ports, 900 mA for USB 3.1 ports)
- 1.5A
-3.0A

Sink &S AT CC pins,  HEEHH IR /IME Source FRAEHIHRE /I, 24 USB PD HhSCEFERL Y, Sink

WA AN T B WS % USB Type-C Current, FLANRiZ i . USB Type-C current X i B BRI SR

Source ¥ £ iE I A IR VR (B Rp) 77 40 Sink WA R4 L R BE VSR (IEE R 4).

% 4. Source CC Termination (Rp) Requirements

5. 6 ME7HET Source ATk cCIHERIE . Source Fil CC ) HL s B Wi 42 11 % & DA

Source
Advertisement

Current Source
to1.7-5.5V

Resistor pull-up to
4.75-5.5V

Resistor pull-up to

3.3V +5%

Default USB Power

80 nA £ 20%

56 k) +20%

36 k(L +20%

(Note 1)
1.5A@5V 180 pA + 8% 22k £5% 12 kQ2 £ 5%
3.0A@5V 330 uA + 8% 10 kQ + 5% 4.7kQ +5%

I L5 Type-C Current.

% 5. CC Voltages on Source Side — Default USB

Minimum Voltage Maximum Voltage Threshold
Powered
cable/adapter 0.00V 0.15V 0.20V
(vRa)
Sink (vRd) 0.25V 1.50V 1.60V
No connect
(VOPEN) 1.65V
V1.04 Email: service@injoinic.com 14120 Copyright © 2017, Injoinic Corp.




Q

RS

INJOINIC TECHNOLOGY

IP2712

%% 6. CC Voltages on Source Side—-1.5A@ 5V

Minimum Voltage Maximum Voltage Threshold
Powered
cable/adapter 0.00V 035V 040V
(vRa)
Sink (vRd) 045V 1.50V 1.60V
No connect
(vOPEN) 165V
*7.CC Voltages on Source Side-3.0A@5V
Minimum Voltage Maximum Voltage Threshold
Powered
cable/adapter 0.00V 0.75V 080V
(vRa)
Sink (vRd) 085V 245V 260V
No connect
(VOPEN) 275V

Sink LA I CC b HL S (Rd) SRR E B K HIECHEIR . 28 8 U2 1 Sink ALEUF CC LB BRIME

% 8. Voltage on Sink CC pins (Multiple Source Current Advertisements)

(JE: USB TYPE-C WM TELH AN

Detection Min voltage Max voltage Threshold
vRa -0.25V 0.15V 0.2V
vRd-Connect 0.25V 2.04V
vRd-USB 0.25V 0.61V 0.66V
vRd-1.5 0.70V 1.16 V 1.23V
vRd-3.0 1.31V 2.04V

22 FY” USB Type-C Specification Release 1.2")

V1.04
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5.6 R ERKIRIE W

B HRFE I (QC3.0/QC2.0)

IP2712 ji#id USB D+/D- H 3l QC3.0/QC2.0, FH3ie4F BC1.2 HMX/APPLE 2.4A 78 FEPM/ — B 78 Ao
o CERLS: STEF D+/D-2.7V/2.7V 1) APPLE 2.4A B,
o —REBELTHL: HF D+/D-1.2v/1.2V =R IS AR,
® BC1.2: 3(¥F DCP/SCP/CDP.
® Quick Charge 3.0/2.0: D+ /D- Fii &k 9.

% 9.QC3.0/2.0 DP/DM FRE R

DP DM A2 Bk
0.6V GND 5V 5V
3.3V 0.6V 9V 9V
0.6V 0.6V 12V 12V
0.6V 3.3V LA A
3.3V 33V {745 20V

MTK Pump Express Plus HHi
1P2712 3K MTK PE+1.1 tRFE T,
FCP, SCP

IP2712 37 4F FCP, SCP R 7S Wil o

V1.04 Email: service@injoinic.com 16/20 Copyright © 2017, Injoinic Corp.
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6. N1

6.1 X FFiRH EMARK £:25ThRe

IP2712 n]id# i VCONSV L & S RFiHJi EMARK Z45 ThfE .

4 VCONSV F 4N 5V HLIREHIARY, 12712 HZhECE N AT R EMARK 2645, #7R 53] EMARK 2845 3 e K
HLA 5A, W% H DR oK T L BN 100W

4 VCONSV JCAMIE 5V HLUEHI AT, 1P2712 A CHF EMARK 2845, SCHm KHLIR 3A, i DhZ e KAl lic & N
60W.

6.2 f# F PLIM Bt B %t ShaR R #1

1P2712 RIHRHE PLIM ) B 1 15 B T R PR
HC B N S EMARK I, A447 4 20mV/W o 24 PLIM L K 451 2000mV B, 18 31 55 K TH R PR 1] 100W .
YL E YA ST EMARK B, R467 40mV/W. 24 PLIM R HL T K T2 T 2400mV I, 34 31 kT 22 R o)
60W
Th BRI T

1. D RR I T e i FR BRI A o

2. DB T 2028 Source Capabilities Message [ HL L[5 &

6.3 A miEFE It (PPS)

Source SZF5F AT A HAL S LV 4038 10,
R 10. tRHER B E S BIR(TE EMARK £:45)

Power (W) Current at 5V Current at 9V Current at 12V Current at 15V Current at 20V
(A) (A) (A) (A) (A)
0<x<15 X +5
15<x<27 3 X <9 x+12
27 <x<36 3 3 x+12 x +15
36 <x<45 3 3 3 x +15
45 <x<60 3 3 3 3 x +20

1P2712 ALY A RIERI DI BIHLE], W LLE SR BAR S RO IER AL, SENE R S DR R, B 7 ik T
(EREIE DLV IS SR

V1.04 Email: service@injoinic.com
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V“

20V

15V Constant
Power Point

5V “
v,

3A max |
(+110%~120%0)

’

B 7. IR EESHER
TR RYE PUM B3IBE . S i BT FIA B KT 3R BR A, ot F e 2 FEAEG DABR il D

6.4 FB fHFHKEREM

IP2712 [¥) FB AR5 2. OXZh A% BIPABE (K) 2 5 5 A, RHIAE FB S U5 L FEL I 4% Y8 PR At Bt L 1 7 3K
BOE I . SBR[ RL SR ik EL I 100k, R2 ARHE HLIRIR B 1 RE E LR HEAT 115,

77 Vout = 5V,

Power our

R1
VREF FB

R2

&l 8. HIRIEHIPREE S FB KIEM Tk

V1.04 Email: service@injoinic.com 18/20 Copyright © 2017, Injoinic Corp.
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7. HEEFR

20
H H Q H H H % ﬂ H ] — MILLIMETER
= MIN | NOM | MAX
A | — 120
Al o0s | _ | 015
A2 0.80 | 1.00 | 105
A3 0. 39 0. 44 0.49
- s - s B 020 | _ | 029
bl 0.1 0.22 0.25
| < 0.1} — (HE’E
‘6}— cl 0.12 13 0.14
E= ‘ D 640 | 6.50 | 6.60
! Il El | 430 | 440 | 450
H H H H H H H HH Il E 620 | 640 | 6.60
1 " —H—J E'z l'i c 0.65BSC
L 0.45 [ 0.60 | 0.7
L1 1.00BSC
[ 0 | | 5

BASE METAL ]

WITH PLATING

SECTION B-B

V1.04 Email: service@injoinic.com 19/20 Copyright © 2017, Injoinic Corp.
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SR S A Y
ST IR A T SR BT BER P IR TSR IE . i, W3, OB sR IS ERG, %P e T

VT LRI BRI A5 B, R IR (5 D2 1 e B HAR Bl (K ™ i (X 5 65 FIAR A5 1T S A I
PR BB 5 2k 5 2% A

SEHE A PR 2 F] 6 B 35 B e /7 b B AN AREARAR LS5 o 0 7 I LA FH S SR f) 7 i T L
M BT 75T, NRERNS R fh AR AR XS, 2 MR e 7 BT S5 A 2 A ik

NIRRT, R N AR OGS B BRI AT BE e SR it (EAATRE ST B o e 5 ™
il SAE B rh s TSR0 R SR BT A R IR 2 SR BR . e P A WIE )R, Al AT R & il e
55 St 2 At P R A A B R M R AN RIR, Al UL SRR SR e SR MR A R SR PR AT g i
JIN B 45 5 R B R A A AL I RS A AR it o 2 R AU 2 DR 7 I S S B L Y mh Ak AT e 9 5
SOS7 fi TH X S SR  Je HAREE A J R AR A 2

X TR fh T R, B X WA AT R B A IR A S5 BRI A B
W OL T A FRVFREAT B SEEER I S B i i SO AR IR A DA 55 B2 =5 15 BT e
FE NS BR 1) S AF

FEN D AE A SR N A, 77 SRR S Hon] BN Y 5 B A ST R 22 5%, ASORAME
DA AT B R B 7 A FE DR A o

FERAB AT fhIN WS 127 fh S HIN PRIR 5 S8 O hn W] 1 A0 BUAF A 22 S BUR By, =
REMRILERAT i AT s SR R 58, HAIXGR AN IE A1 VEPERDAT . SEOEXHE T AR
Wik A AR AT SR B LSS
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