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T I : I I I
D
I }::r_'. :r_:. .I.I & RO “ I-h-'" B, 5. TRaTE
':j ” TT o ] — B 9,8 - B
[=1.F {
I 1r] { B0 1. 2-0=0-
= = ., —— STD B RECEFTACLE PTINS2110
AT R B — fee " UTSE RE-DRIVER HOST DEMO BOARD
MUK COTLODGMEY
Ak AL B BS - VEUS
P, HS MOX I
TYPE C COMMNECTOR
ML O [ ) ﬂ S3-EL1
M0 3 HLT ™ -::l 1 @ - M0
M2 0 HLY ™ = 10, 3-8 | B
ML LI ) (EA ] ——
BAR MK 18, B8 - R T
r
- MINI DF RECEPTACLE - HDST l
SCFESE ) "JS_?S# = BATTERY
DF RE-DRIVER
TR _T2C Charger-In AR A Sy amaiakla afes o VEREER .
EUCE-BMIET
TCEC (VIN = &V - 2E) .
L namn (Iouwt = GA) =4
12V
FETY mbLERT SIMK 2 - 20 - I:I:E-
5Pl HEADER s 1 =
FTHENND wHUE T —— o=
T o S A
; VIPZIAAO. SA
[H““-\-. LTCITED -I_:'.\-_-_--
BYPASS MODE SEL TOEM L_,#x“‘ e = —— en 4
L. -
12C HEADER =] FCATZR R T
[r_A
4 — BAREZL 1T
TR :l?
ug UsE p— s
=T — [
] WIT YBUS ¥
~| M BARREL
WD SO SOURCE 139 il
o=
III.IIIEI US [ e ]
WER
wT VELE 17 _bwrsl | |
I -2 .. R
(=)
KX SIS0 Fﬂ VIFEA
12¥ SV, 15V, 207
WM VOUT VELE e N
, "o Sy = ey - - . BT = iR
L TCITBD e ot =) l
SOURCE B4, 15 or 30 = a=
=
T I : I 3 I E; I
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02-22-2016

* Re-label L1 & L2 from 2.5A to 7A

03-09-2016 (Rev 2C)

* Add pin 17 (GND) to PTN5110
03-12-2016

* Replace Q6, Q7, Q8, Q9, Q12,
Q13, Q14, Q14 with correct part

* Replace J5 with correct part number
from Mouser

* Replace D20, D22, D23, D25, D26
with low reverse current version

03-13-2016
* Rename signal DC_BARREL_ON
to nDC_BARREL_ON

* Add Q22 to indicate VBAT_PRESENT
08-02-2016

* change C107 to 1uF

*remove U4, change pullup on R30/R31 to BYPASS
* R54 is DNS, R59 is 3.6K instead of 100K

* Added R148

*R51 is DNS

* C48is 4.7uF instead of 10uF

* U1l and its components are DNS

* Added Q23, Q24, R139, R140

*R123is 30K and R125 is 3.6K instead of 100K
* R72 and R90 are 1K instead of 100K

* Remove Q16, D45, R98, R99, Q17, R100

* Changed U15 (3290) to correct footprint

* Remove footnote to control Q17

* Changed VARIABLE_PS_LS_ENA to nVARIABLE_PS_LS_ENA

08-16-2016

* Add J23 for VBUS load or LCD connection

08-17-2016

* Change U7 footprint from SOT996-2 to SOT833-1
02-16-2017

* Added loading options
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| cio7

| 1UF

oD W ww

w w

J1
USB Type C (Right Angle)
Al2 | GND2 GND3 [Bx
CONN RX2P CONN_RX2P ALl B2 CONN_TX2P CONN TX2P
CONN:RXZNéé CONN_RX2N AAlg Eﬁ? TT>§<22+ gi CONN_TX2N >§CONN:TX2N
VBUS2  VBUS3
cow sour———com seu ey e cou cc (o
%CO)NN—DDﬁé CONN _DP A6 | b1- D+ M7 CONN DN
CONN_CC1 Y CONN_CC1 ﬁi gé*l 3557: Eg CONN_SBUZ (CONN_SBU2
CONN TXIN CONN_TXIN A3 \T/Ef_m VF?;JE B10 CONN_RXIN CONN RXIN
CONN:Tx1P;< CONN_TX1P ﬁ Les Rx EE CONN_RX1P ;§CONN:RX1P
GND1 GND
VBus CONN_CC1 CONN_CC2
o EREREE o
PESD5V0S1UL BN PESD5V0S1UL
c1
0.1uF =i =i
1 USE JAE DXO7 SERIES
HOST DOCK
X1 A2/A3 A2/A3 X1
RX1 B10/B11 >< B10/B11 RX1
X2 B2/B3 B2/B3 X2
RX2 Al0/A1l >< A10/B11 RX2
uUsB-C uUsSB-C
WIRES ON TYPE-C
ARE CROSSED
HOST DOCK
ML2 A2/A3 A2/A3 ML3
ML3 810/811>< B10/B11 ML2
ML1 B2/B3 B2/B3 MLO
MLO A10/A11 >< A10/B11 ML1
DP DP

D1
‘A PTVS24VS1UR

ESD1 PESD1USB30(DNS)
CONN_RX2P Al IN+ OUT+ Cl CONN_RX2P
CONN_RX2N A2 IN- GND OUT- C2  CONN_RX2N
Bl
ESD2  PESD1USB30(DNS)
CONN_TX1N Al IN+ OUT+ Cl CONN_TXIN
CONN_TX1P A2 IN- GND OUT- C2 CONN_TX1P
Bl
ESD3 ____ PESD1USB30(DNS)
CONN_TX2P Al IN+ OUT+ Cl CONN_TX2P
CONN_TX2N A2 IN- GND OUT- C2 CONN_TX2N
Bl
ESD4 __ PESD1USB30(DNS)
CONN_RX1N Al IN+ OUT+ Cl CONN_RX1N
CONN_RX1P A2 IN- GND OUT- C2 CONN_RX1P
Bl
ESD5 PESD1USB30(DNS)
CONN_SBU1 Al IN+ OUT+ Cl CONN_SBU1
CONN_SBU2 A2 IN- GND OUT- C2 CONN_SBU2
Bl
ESD12 PESD1USB30(DNS)
CONN_DP Al N+ OUT+ Cl CONN_DP
CONN_DN A2 IN- GND OUT- C2 CONN_DN
B1
‘ ' NXP Semiconductors N.V.
411 E Plumeria Drive
San Jose, CA 95134
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ALANE_DP=1: Select DP Path
4LANE_DP=0: Select USB3 Path

3v3
XSDN 4LANE_DP CC_ORIENT Function
R1 0
0 X X All switches Hi-Z _L o J_ s
_ - 0.1uF 0.1uF
1 0 0 USB3 path + 2 lanes DP. Normal plug orientation I= I=
i i i u1l
1 0 1 USB3 path + 2 lanes DP. Flipped plug orientation U oscross |2 E3
- - VDD1 VDD2
1 1 0 4 lanes DP. Normal plug orientation
~ R R 4 xHCl SS RXP XHCI_SS RXP 2 | o
1 1 1 4 lanes DP. Flipped plug orientation % o « -
4 XHCI_SS_RXN  ((—XHCL SS RXN Rl
s GPU_MLS_TXP Yy—GPU ML3 TXP HL | oo, / o Op1s | HE_ CONN Rx1P (CONN_RX1P
> 5 GPU_ML3_TXN GPU_ML3_TXN i ey MUX op1. |38 CONN_RX1N (CONN_RXIN
Table 3-1: USB Type-C Receptacle DFP_D Pin Assignment Summary 5 GPU_MLO_TXP $>—CPU MLO TXP FLl o, /
Receptacle Pin A 8 c T o T E T F > 5 GPUMLOTXN Sy CPU MLO TXN 61 TS
Pin Assignment | -
LR Cable USBType-C | USBType-C | USBType-C | USBType-C | USBType-C | USB Type-C
1w USH w USE wUSB w USH o DP o DP
Type-Cor Type-Cor Type-Cor Type-Cor
Protocol Protocol Protocol Protocol D6 CONN_RX2P.
Convener Converter Converter Converter aui OP2+ KCONN_RX2P
DisplayPart | GEN2 BR GEN2_BR DP_BR DP_BR DP_BR DP_BR op2- [-E8 R KCONN_RX2N
Signaling
All - AlD Opes® Open® MLO MLO MLO MLO
RX2 ML2 MLI
aoas | XL I M2 | SSIX ML2
r;:| ;:m I 1 - \:: :2;: \:— ::;: ¢ LSS Te Dy SsBe o
C ML3 SSRX ML3 SSRX %
RX1 ?i‘il“: 4 XHCI_SS_TXN H)y—XHCI SS TXN DL | o,

B2-p3 | X2 Lo ML1 ML1 MLL MLI 5 GPUMLZTXP SH—GPUML2 TXP (S opas |88 _C4 OIUF  CONN TXIP  sseony Txap
AS SBU1 AUX_CHP | ¢ AUXCHP | AUXCHP | AUXCHP | AUXCHP % - GPU ML2 TXN 1 3 fs s o1uE  CONN TXIN -
Bs | SBU2 AUX CH N | AUXCHN | AUXCHN | AUXCHN | AUX CHN | AUX CHN 5 GPUMLZTN Y IP5- oP3- PYCONN_TXIN

a. Connections mavked as oprionally Open are not used when Active cables are conmected. 5 GPU_MLL_TXP ) GPU ML1 TXP Al b6+ 7
> s GPU_MLI_TXN $p—GPU MLL TXN A2 | o L
C6 C6 0.1uF CONN_TX2P
. o ONN_TX2P
SLV_ADDR2 | SLV_ADDR1 |  12C slave address st P e
- - OP4- B6 C7 0.1uF CONN_TX2N >>CONN7TX2N
0 0 0x60/0x61
0 1 0x64/0x65
GPU_AUXP Sy GPU AUXP R2 0 GPU AUX SRCP A3 | .. R3 2m
1 0 0x68/0x69 GPU AUXN GPU AUXN | R4 0 GPU AUX SRCN A4 | = I =
¥ > - >< opsa |45 CONN_SBU1 SSCONN_SBUL 5
MOX
1 1 0x6C/0x6D s 0 (ONS) SCL DOC & opsp |FA8_CONN_SBU2 SPCONN_SBU2
IP8A
v 0 (DNS) SDA DDC 8B R7 2M
3v3 =
®
&
R8 0 H3
; VDDIO_1
| S
R10 R11
0(DNS) 0(DNS) c8 12C_SCL RE [
0.1uF 12C_SDA He > spA SW_EN
) SLV_ADDR1 H5
SLV_ADDR1
SLV_ADDR2 D4 SLV:ADDRZ
R13 R14 GND1 GND2 GND3 GND4 GND5
10K 10K %
B5 (D3 |F3 |F4 |H2
56,7 12C_SCL_TCPM
56,7 12C_SDA_TCPM
710  XSDNY

NXP Semiconductors N.V.
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CON3

J2
Cx EQ
N
H 9dB
VA 6dB
v L 3dB
1vs =
= T o
J3 B1 U2 PTN36241G
USB3 B _REC ESD6 PESD1USB30(DNS) “
1 TX- A2 Cc2 S
VBus IN- GND OuUT- (¢}
2 CONN_DN 3> C5Nop o T |g e AL Ml | T AQUT+ AN+ [T QHCLSS RXP 3
2 CONN_DP 2 D+ X+ [ IN+ ouT+ ~u 3] AOUT- AIN- =5 XHCI_SS_RXN 3
GND GND1 ~ VDD1V8 GND
. " L e eour [T B 10 RIS TE 3
1| TABL  RX+ - BIN- BOUT- XHCI_SS_TXN 3
TAB2
RX- Al c1 —_—ci11 N =
| 5V To Device Is Constant IN+ OouT+ 0.1uF O
== RX A2 Cc2 ==
- s IN- GND OUT- - ©
SD7 B1 PESDIUSB30(DNS) TX AC Caps Are Located On Mux Page
r' VI
c12 T c13 = =
0.1uF ~T~2.2uF/10V aleileo
) L]
= = J4
CON3
‘ ' NXP Semiconductors N.V.
411 E Plumeria Drive
San Jose, CA 95134
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3v3
T 3v3
lcu LClS lcm lcn ic18 c19 GPU_AUXP
PU_AUXP
0.1uF 0.1uF 0.1uF 0.1uF 0.1luF ——O0.1uF R17 N GPU_AUXN >§2P87ABXN g
T T T T T 4.7K (DNS) C20 c21 =
_ ——0.1uF(IDNS)
1 _[2.2uF1ov
3v3
QI[N N [H[O|D |0~ O
U3 (0] 901 (921 [42] [42] [32] [42] [aV] [qV] [aN] [aV] [aV}
BELLSSS652288
J5 aa
12 02000 EEZZL 49
ML_LANEOp [—5 37 1398 ! © THM 57
e 37| a
MLGT/?N'\IQI(SE 10 CONN_DP_TXOP 38 :\111%637 ah  "2222 Ggﬁfég 23 OGPU MLO TXP__ R132 0 GPU MLO TXP 3
_ i 1 CONN_DP_TXON ig N oUTON gi OGPU_MLO_TXN___R133 0 ggGPU_MLO_TXN 3
ML_LANEI1p 773 | CONN_DP_TX1P 21 | CFG1 NC_21 56— | ogpu MLL TP R134 0 GPU MLL TXP 3
GND_ML1 75 CONN_DP_TXIN 22 | IN1p OUT1p 719 OGPU_MLL TXN___R135 0 gg S
ML_LANE1n 73] IN1n OUTIn (g GPU_MLL TXN 3
11 CONN_DP_TX2P 44 | NC_43 GND_18 75 OGPU ML2 TXP___R136 0 GPU ML2 TXP 3
ML_LANEZp == CONN_DP_TX2N 25 | IN2p OUT2p g OGPU _ML2 TXN___R137 0 ;g o
GND_ML2 5 | 761 IN2n o3 ouT2n [ GPU_ML2_TXN 3
ML_LANEZn CONN_DP_TX3P Y |’\rl\lc3546 o 38%3 14 | 0GPU ML3 TP R138 0 GPU ML3 TXP 3
NN_DP_TX3N 4 XS5 0OXX 1 PU_ML3 TXN ;g T A
ML_LANE3p ? | co 3 8 1 IN3n SEE,_ E&ZZZ0UuTan 3 OGPU_ML3 R139 0 GPU_ML3_TXN 3
GND_ML3 —3 S|; <|3':®§ o'o‘o'o';‘ —
ML_LANES3n R18 omoosoulca<ad
CONFIG 1 14 CONN_DP_CFG1 R19 1M 4.7K(DNS) OS0N>XOITOT>
CONFIG 2 |8 CONN_DP_CFG2 R20 M [fol<lolo[~olole]=l SN75DP130SS
AUX_CHp ii GPU_AUXP R21 470K L 3|V3
GND_AUX - f
AUX_CHn 18 GPU_AUXN R22 4.7M (GPU_HPD 7
Ga | ., Hot Det -2 CONN_DP_HPD R23 1M GPU_HPD
G323 ot_Det GPU _CFGL R24 M
G2 20 CONN_DP_HPD
G1 | G2 DP_PWR g CONN DP CFGL R26 M l
Gl PWR_RTN cso R25 1
MINI_DP_WI/SPRING(SINK) = T~ 1K —
2.2uF10V
|
c23 | c24 RV1 33 R27 R28 R29
HL0603-140EO0R20P-LP 0 0 4.99K(DNS)
0.1uF | 2.2uF/0V
M |N|—
= = = = = | = ESD8 PESD1USB30(DNS)
I2C_ADDR 12C ADDRESS — CONN DP Tx2p AL [ ouT+ -CL CONN_DP_TX2P
3.3V From NB is Not Used J6
LOW 0Ox58 CON3 JUMPER SETTINGS CONN_DP_TX2N A2 IN-  GND OUT- c2 CONN_DP_TX2N
HIGH oxsc¢ | | e
= — B1
3,6,7 12C_SCL_TCPM J6 1 2
3,6,7 12C_SDA_TCPM » —
ESD10 PESD1USB30(DNS)
Table 4-11: Upstream Pord Mini DisplayPort Connector Pin Assignment ESD9 PESD1USB30(DNS) CONN_DP_TX1P Al N ouT Cl CONN_DP_TX1P
Top Kow Bottom Row CONN DP Tx3p AL [ ouT+ -CL CONN_DP_TX3P + +
- - CONN_DP_TXIN A2 c2 CONN_DP_TXIN
Pin Signnl Pin Name Pin Signal Type Pin ¥ame CONN DP TX3N A2 c2 CONN DP TX3N IN- GND OUT-
Mumlser Ty Mumber IN- GND OUT-
1 [ oD : (5T Haot Flag Deteet B1 Bl
3 In AIL_Lame 3 (uj 1 CONFIG (see note 1) CONFIGI
: In | ML _Lane 3 (p) 6 CONFIG (see note 1) CONFIG2 - =
T | oND GND | aND GNDY i
| 1 ‘ /! ' NXP Semiconductors N.V.
& In :\I'._I.DM i mj Ay In :'l-“._l_'lu! i [Leh) ESD11 PESDlUSB30(DNS)
11| I | ML_Lane2(p) 12 I ML_Lane 0 () CONN DP TXOP AL |\, OUT+ |-&L CONN DP TXOP ‘ k g}] EOZLL}"T(‘:TZSEET
13 GND 14 GND GNI CONN_DP_TXON A2 c2 CONN_DP_TXON ) '
IN-  GND OUT- e
15 I ML _Lane 1 (n) 113 (Hs] AUX CH (p) . .
— - ———— | B1 DisplayPort Redriver
: = = Sane SiP = il AT Size Document Number Rev
¥ | GnD “ 0 FWR O (sec mote 2 _ = B USB Type-C Alternative Mode Demo Board HOST A2
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1v8

J22 1-2:
CON2(DNS) Normal
: 7 23
3v3 BYPASS 1 Bypass BYPASS
T 2
T _ OPEN : 3 SLV_ADR/NCS
caz - Cc34 Normal
0.1UF 1-2: CON3
220F0V | css Bypass
«| 2.2uFnov R30 R31
= = 10K 100K
B J8 Device Address (7:1)
8,10 EN_SNK EN_SNK 2 1 GND = 0x50
12 FRs_ENfé FRS 2 3 10K PULLUP = 0x51
FLOAT = 0x52
Us HEADERG6 100K PULLUP = 0x53
VBUS H|evfe| <o PTN5110 =
ZXEOX .
wzgaq From datasheet ‘recommend operating table',
g >a < maximum voltage on SLV_ADDR, DBG_ACC,
Tl o> FRS,
0 ILIM pins is 3.6V.
EN_SRC 16 6
1012 EN_SRC & VBLS 15 \E/EIDE‘,RC IUM_Sl\z/EVggi ! 12C_SDA/MOSI
2 CONN_CC2’y CONN CC2 T s 126 sl 8 12C_SCL/SCLK
3v3 Z Q
—_ zZ
C36 c37 Z R oD 147 3v3
390pF (DNS) ——0.1uF L62x 1v8 3v3
OO0 oo u7
R32 o>u<no = o)
= 10K = m|nfHlofo e Nyece 8
B R b % VA VY i 2y e 7 L >> B5V_SRC_ILIM 12
3|A Y 7
GND YO
2 CONN_CCLY CONN_cC1 i eND1 v1 8
5V0 GND2
-|— — T74AUPIT34 NX3L1GE3 - o
VCONN place holder for now. Need
12 5V_SRC_nFLTY FAULT N R34 y Correct values for 900mA
36k and 1.5A from Ryan
; AINT ALERT N DEBUG ACCESS 39 el
l —_—
c38 c39 L2 g ILIM/MISO = = =
Normal 12 L_TCPM 7
——390pF (DNS) ——0.1uF 2.3 Ki2c_sCL_TC 3,5,
y J11
310 Bypass CON3 CON3
= = 12C HEADER 1
2 12C_SCL 2 1-2-3:
4 3 12C_SDA 3 Normal
6 5 L1122
12 ; Bypass 12C_SDA_TCPM 35,7
—_ J12 K12C_SDA_ 5,
= CON3
12C 1
7 DNALERT % > 1-2.3:
3 Normal
L1 1-2
Bypass
J13A  HEADER 3x4 J13B  HEADER 3x4 J13C  HEADER 3x4 J13D HEADER 3x4
— — — —
ILIM/MISO 1 12C_SDA/MOSI 2 I2C_SCL/SCLK _ 3 SLV_ADR/nCS 4
5 8
9 10 11 12
— — — —
5-9 : 6-10 : 7-11 8-12
Normal Normal Normal Normal
1-5-9: 2-6-10: 3-7-11: 4-8-12:
Bypass Bypass Bypass Bypass
SPI_nCS
SPI ELK SPI_nCS_TCPM 7
SPIMOSI SPI_CLK_TCPM 7
SPIMISO SPI_MOSI_TCPM 7
{SPIZMISOZTCPM 7
J15
MICRO HEADER 2x5(DNS)
EN_SRC 1 EN_SNK J14
ILIM/MISO 3 4 CONN_CC1 SPI HEADER
CONN_CC2 5 6 FRS 2 1 NXP Semiconductors N.V.
DEBUG_ACCESS 7 8 VBUS 4 3
VCONN 9 10 6 5 411 E Plumeria Drive
8 7 San Jose, CA 95134
= 10 9
PTN5110 MISC. = e
= SPI PTN5110 TCPC Controller
Size Document Number Rev
CustpmUSB Type-C Alternative Mode Demo Board HOST A2
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3Vv3

3v3
-
J16 cas C46 ca7
R35 CON2(DNS) — R36 3v3 VBUS_EXT
Swi 100K 1 0.1uF 0.1uF 2.2uF/10V 3v3 10K
X1 PUSH-BUTTON(RED) 2 CKN9112CT-ND
12MHz Pull P100_1 Low During
NnRESET TCPM 1 /RESET for USB ISP —
—] —e b = = ¢ Sw2 o1 iy
c41 Jumper to hold TCPM in reset PUSH-BUTTON(BLUE) PMBTA92
C40 p— =3 0.1uF R37/ R38/ R39 Oon | Us USB: Host Board-> Not Used ==> Micro USB (ISP)
— 39pF 2.2K X X 1 =b—= 3 O Z | PRTRSVOU2X  USB: Dock Board-> LPC_D+/- ==> Micro USB
39pF — U9 o ~ > T° Ora
e e LPC11U35FHI33 ' I R40 R41 38 317
= = 2 [ RESETIPIOD 0 P100_1/CLKOUT 2 FTOGGLE )| €L 1.5K 1.5K USB Micro B
- N
VBUS_EXT
Qﬁtl(’)\‘m g XTALIN PIO0_3/USB_VBUS 25 xEESCgENLECT - ﬁ GND T1 ?—
XTALOUT PIO0_6/USB_CONNECT/SCKO |7z P o R4 33 — *—>— 1D T2 —%
XSDN 7 USB_DP 773 LPC DN AR - 2 D+ B9 —1
3,10 XSDN Q( SPU FFD g PI00_20 USB_DM =7E) 3 T D- T4 —9
5 GPU_HPD) PIO0_2/SSELO 10 12C SCL e el TePM 356 . VBUS
16 | bi00_7/CTS PI00 b/SOA [ L 12C_SDA >§|2C’SDA’TCPM 35,6 Ca3 L - =
SRC_EXTRA ENA SRC_EXTRA_ENA 17 | oo esoo —_ =270 > ca4
DC_BARREL PRESENT 18 _ I 28 R44 33 SPI_CLK 0.1uF
PIO0_9/MOSIO PIO1_15/DCD/SCK1 [ RIS 33 2P rcS SPI_CLK_TCPM 6 u 2 JUFI10V
INT 26 PIO1_19/DTR/SSELL |5 RAG 3 TRV SPI_nCS_TCPM 6 =
6 nINT > DALERT 577 PIO0_16/AD5 PIO0_21/MOSI1 [55 SPIMISO SPI_MOSI_TCPM 6
6 NALERT (( PIO0_23/AD7 PIO0_22/AD6/MISO1 {SPIZMISOZTCPM 6 —
o - —_—ll
MUX SEL o gg PIO0_17/RTS/SCLK  SWCLK/PIO0_10/SCKO ;g gwg% SPI traces are 50 ohm - 3 o O é PUSI—Si—VI;/fJTTON(RED)
35| PIO0_18/RXD SWDIO/PIOO_15/AD4 L4 | L 24
: PIO0_19/TXD —_
DIPO_17: MUX SELECT (2/4Lane DP) _ TDIPIO0 11/AD0 2L 3 1) swa
0 (OFF) : DP_2Lane + USB3.0 6 - 22 2 1° °72 : PUSH-BUTTON(RED)
1 (ON)” : DP_4lLane MUX_SEL 29 | VDD1 TMS/PIO0_12/AD1 33 "
Swe - VDD2 _TDO/PIO0_13/AD2 52 3 == SW5
T SW DIP-4 1 TRST/PIO0_14/AD3 2 1° ©°72 1 PUSH-BUTTON(RED)
—— 3V3 3 | s n
= o) B8 g ¢ 3 le Sw7
— z S 1= : PUSH-BUTTON(RED)
[a] N . . >
— ° g < instal [ij DC_BARREL| OFF
™ — IS use
% - 3v3 3v3 V_BAT DC_BARREL_OFF E 2 2 |3 o
¥ ¥ S X O r |x |x |@ [id —
VARIABLE_PS_sElo O SIRG S V3
= = R148 0 (DNS)
VARIABLE_Ps_seL1 O R145 R144 o)
o So o o S %> DC_BARREL_OFF 8
O— 222 |E 20 oK o BARREL_OFF
VARIABLE_PS_LS_ENA
- - | Z 3v3 3v3 V_DC_BARREL - o—
o9 e = = . .
1 VARIABLE_PS_SELO VBAT PRESENT Y [ SW3: Power Role Swap (Source/Sink)
NX3020NAKS R142 -
11 VARIABLE_PS_SEL1 1 )
12 nVARIABLE PS LS ENA = Q22B 30K T 3v3 3v3 SW4: 9V Request (short press)
-7 rﬂ R56 R57 20V Request (long press)
| @ 270 10K
4 SW5: 5V Request (short press)
- R121 R122 15V Request (long press)
Q22A 270 10K
NX3020NAKS | R58 SW7: Soft Reset (short) / Hard Reset (long)
30K
3v3 J18 Q2B VBUS DET
MICRO HEADER 2x5(DNS) NX3020NAKS | 1-2: VBUS Detect For Demo Board
1 2 SWDIO R143 2-3: VBUS Detect For USB ISP
3 1 SWCLK 100K Q3A
5 5 Q2A NX3020NAKS l
7 8 NX3020NAKSE| | | Q3B VBus J19
9 10 NRESET_TCPM NX3020NAKS CON3
1
3v3 vz — = = El ) - 2
— T R59 N 3
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Q24 Q23

323 8 1 1 8

CON2 7 12 211 7

1 6 D] 3 311 | 6

3 5 Z Z 5

J_ ’ N_"

R146
VBUSLOAD —= AO4407A (DNS)| 100K AO4407A (DNS)

When there is no VBUS but V_CHRG_IN present (20V from
DC barrel), what would happen to the load switch? nEN pin

VBUS.

R147 10K (DNS)

V_DC_BARREL

R124
100K

nDC BARREL _ON

NX3020NAKS
Q25B

R123
has an internal 1M pull down. Would V_CHRG_IN present SINK 5V - 20V @ 5A 30K
on VBUS? No. If 5090 is not enabled, and VINT is higher than
VBUS by 45mV, then RCP will be turning on block DC barrel from
U1l NX20P5090UK VBus N E
>
Al B2
* BT | VINTL VBUSL {5 Q19A
1] VINT2 VBUS2 {55 NX3020NAKS R125
— VINT3 VBUS3
c48 c49 D1 EL C50 3.6K
4.7uF - VINT4 s [ E2 — 7 DC_BARREL_OFF . >
~ 0.1uF VBUSS 0.1uF - - >
1 — R126
= = 23V protection when OVLO = GND 100K
A2 | ok ovio |-B8 - R61 O(DNS)
3v3 R62 = =
= When we want to charge from USB C
N 23 0 then we need to turn the load switch off
R63 Vovl = Vbus * [(Rt + Rb] / Rb]
100K GND3 GND2 GND1 =
E3 D3 C3
O R64
U11_ACK 1 20K
f
18
T 3
- PMXB40UNE
610 EN SNK 2 —
R65
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V_CHGR_IN
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R66 o C54 D21
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2 R68 1 1
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D22 i - 1.2V = Vih min 3v3 R71 and D23 are used to turn off the load
PMEG6030ELP § K/ EN 23 0 switch when DC barrel is not connected.
@ —— U12_ACK Diode isolates higher barrel voltage
: = GND3 GND2 GND1 — 3.3V
3 ol~|o|w O - = R71
© 100K
E3 D3 C3
D23
If VBUS is one Vth (~2.2V) more than Vbarrel, then VBUS is i i i '—H ‘ i ' NXP Semiconductors N.V.
driving charger input. PMEG6030ELP ‘ i~ k 411 E Plumeria Drive
) L 60V, 80UA reverse, 3A 4
If Vbarrel is one Vgs more than VBUS, then Vbarel is driving nDC BARREL ON VE = 500mV ’
charger input.
If VBUS = Vbarrel, then both FETs are off, and both diodes are

conducting. Host needs to determine whether VBUS or Vbarrel
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V_CHGR_IN

R72 1K V_SYS is 12V V_BAT
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V_VARIABLE = ) ) ) ) )
R141 1K D47 Py
LED
V_VARIABLE]} N
c
3v3
3v3 T
D38
v D37 ¥ e
LED
™ N
Y
R87
R86 470
470
q
q
B B
—e
E Q10 68 EN_SNK . N t PMXBAOUNE
) _ »
612 ENSRC . I PMXB40UNE
R89
R88 100K
100K
A .
‘ r NXP Semiconductors N.V.
411 E Plumeria Drive
San Jose, CA 95134
[Title
LEDs
Size Document Number Rev
CustpmUSB Type-C Alternative Mode Demo Board HOST A2
Date: Wednesday, August 17, 2016 Sheet 10 of 13
5 4 3 2 [ 1
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6 FRS_EN

LOAD EITHER SELECT 1

P ]
| |
|
: SOURCING "
—r
' l
' |
| D44 PMEGG6030ELP (DNS) '
|
| FH [} 1v8
60V, 80UA reverse, 3A ] T
VBus ) |
| 5V0 '
' uis " RO7
|
|
' ! B% VBUS1 VIN1 ﬁ% ‘ 100K
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] VBUS3 ™ !
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VBUS2  VINT2
) D2 C1 |
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| Al 2
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R106 4.7

I_

3.3v->1.8V

8P,125
5
—
4 N

=

C104
2

.2uF

V_SYsS
L3 5v0
. . 1 = 2.3uH/7.5A
B swa |8 A
R107 3 15 HCPO704-2R3-R
csr - 0/0603(DNS) > SW3 g
— SW2 e®®000ccccccccccccce«33Be e
22uF 3 :
swt : s
o 13 : . cs9 7| coo | cor 7| cw
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PWM MODE___ 6 12 . 100pF (DN 0.1uF
| FB . RI0O +< RILIO o o o
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:
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m Need them for ceramic cap
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< Sw2 8 scecccccccccccccc/os308e s
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Power Up Sequence:

1. 12V (Vsys)
2.3Vv3
3.1Vv8
4. 5V0
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