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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 R138

*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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a1
USB Type C (Right Angle)
ALy| GND2 GND3 g% CONN_TX2P
CONN_RX2P ALL
g ((::g'N\INN_S;((ZZEgé CONN _RX2N Al0 §§§+ TT>§<2; B3 CONN_TX2N >288NH_P>§§E|
3 commisam CONN_SBU1 ﬁg VBUSZ  VBUS3 gg CONN_CC2 CONN7CC2
a CONN DN> CONN DN A7 | SBUl CC2 gp CONN DP < -
M CONNDpé CONN _DP A6 Bi; %*_ B7 CONN_DN
6 CONN_CC1) CONN CC1 ﬁi cel SBU2 gg CONN SBUZ {CONN_SBU2
3 CONN TXIN CONN_TXIN A3 | VBUSL VBUS I"B10 CONN_RXIN CONN RXIN
3 CONN:TX1P§< CONN_TX1P ﬁi KL F@z(ll;, gi; CONN_RX1P ;§CONN:RX1P
GND1 GND
VBus
CONN_cC1 CONN_CC2
AN M< OO
DOBIBG
D2 D3
| c1o07 c1 PESD5V0S1UL BNENE PESD5VOS1UL
0.1uF 1= 1
E‘:luF — =
| 1 | USE JAE DXO7 SERIES 1
HOST DOCK
X1 A2/A3 A2/A3 X1
RX1 510/511>< B10/B11 RX1
TX2 B2/B3 B2/B3 TX2
RX2 AlO/All>< A10/B11 RX2
uUsB-C uUsB-C
WIRES ON TYPE-C
ARE CROSSED
HOST DOCK
ML2 A2/A3 A2/A3 ML3
ML3 510/511>< B10/B11 ML2
ML1 B2/B3 B2/B3 MLO
MLO AlO/All>< A10/B11 ML1
DP DP

7 4

D1
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 IN+ OUT+ C1 CONN_DP
CONN_DN A2 IN- GND OUT- C2 CONN_DN
B1
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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 l 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 WHCI S5 RXP xHCI_SS RXP 2 | o
1 1 1 4 lanes DP. Flipped plug orientation % o « -
XHCI_SS_RXN  ((—XHCI SS RXN B 1 ip1-
GPU_ML2_TXP Yy—GPU ML2 TXP HL | oo, / o Op1s | HE_ CONN Rx1P (CONN_RX1P ’
< GPU_ML2_TXN  Hy—GPU_ML2 TXN i ey MUX op1. |38 CONN_RXIN CCONN_RXIN 2
Table 3-1: USB Type-C Receptacle DFP_D Pin Assignment Summary GPU_MLL_TXP $>—CPU MLL TXP FLl o, /
R am:m . A 8 c T o T E T F < GPU_MLL TXN 3y CPU MLL TXN 61 TS
n nmen
LR Cable USB Type-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 2
DisplayPart | GEN2 BR GEN2_BR DP_BR DP_BR DP_BR DP_BR op2- [-E8CONN RX2N KCONN_RX2N 2
Signaling
All - AlD Opes® Open® MLO MLO MLO MLO
RX2 ML2 MLI
aoas | XL I M2 | SSIX ML2
r;:| ;:m I 1 iL:‘ \:: :2;: \:— ::;: % i a— o
C ML3 SSR1 ML3 S5R2 t
RX1 qﬁfi XHCI_SS_TXN  $y—XHCI SS TXN DL | o,
B2-B3 X2 0 MLI1 MLI MLI MLI
; e ; ) M GPU_MLE_TXP )—GPU ML3 TXP C1 | e, o Opas |-G8_C4 0.1uF___CONN TXI1P SSCONN_TX1P 5
AS SBU1 AUX_CHP | ¢ AUXCHP | AUXCHP | AUXCHP | AUXCHP % 5PU MLE TXN 1 e fs s o1uE  CONN TXIN
B8 SBU2 AUX CHN | AUX CH. N | AUX CHN | AUX_CH.N AUX_CHN [ AUX CH_N GPU_ML3_TXN 3} 1P5- oP3- - SSCONN_TXIN 2
a. Connections mavked as oprionally Open are not used when Active cables are conmected. GPU_MLO_TXP ) GPU MLO TXP Al b6+ 7
< GPU_MLO_TXN $p—GPU MLO TXNV A2 | o L
C6 C6 0.1uF CONN_TX2P
. o ONN_TX2P 2
SLV_ADDR2 | SLV_ADDR1 |  12C slave address st P e
- - OP4- B6 C7 0.1uF CONN_TX2N >>CONN7TX2N 2
0 0 0x60/0x61
0 1 0x64/0x65 5 GPUAUXN Sy—GPU AUXN R2 0 GPU AUX SRCN A3 | ... R3 2m
1 0 0x68/0x69 5 GPUAUXP Sy GPU AUXP R4 0 GPU AUX SRCP A4 | = I =
i1 >< P CONN_SBU1 SSCONN_SBUL 5
MOX
1 1 0x6C/0x6D s O(ONS)  SDA DDC & opsp |FA8_CONN_SBU2 SPCONN_SBU2 2
IP8A
R6, O(DNS SCL_DDC B4 8B R7 2M
3v3
©
&
R8 0 H3
; VDDIO_1
l | S— VDDIO_2
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
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CON3

J2
Cx EQ
e H |9dB
VA 6dB
L 3dB
1V
13 1v8 =
USB3_A_REC = S
1 U2 PTN36241G
ESD6 PESD1USB30(DNS) “
11 TX+ A2 Cc2 S
10 | TAB2 9 IN- GND  OUT- _Tx+ c9 |[0.1uF 1 11 HCl SS RXP
TABL  TX+ g X Al cL TX___C10 | [0.1uF 2 | AOUT+ AN+ 75 >§X ClLss 3
2 - [ IN+ ouT+ . 3] AOUT- AIN- =5 XHCI_SS_RXN 3
GND GND1 VDD1V8 GND
2 CONN_DP§< ggm BE g D+ RX+ g _;_ sif f_; BIN+  BOUT+ g 212 8 gngCI_SS_TXP 3
2 CONN_DN 1 D- RX- - BIN- BOUT- XHCI_SS_TXN 3
VBus
—_—c11 o =
- ) =
qu 5V0 | L 5V To Device Is Constant RX+ Al IN+ oUT+ C1 :0.1uF
- - ©
RX- A2 Cc2
IN- GND OUT- TX AC Caps Are Located On Mux Page
SD7 PESDIUSB30(DNS)
B1
> 1Vﬂ— __I
c12 [ _c13 =
0.1uF ~T~2.2uF/10V = aleileo Cx EQ
I i
1 I_I H 9dB
= = Ja Z 6dB
CON3 L 3dB
‘ ' NXP Semiconductors N.V.
411 E Plumeria Drive
San Jose, CA 95134
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3v3
T 3Vv3
C14 C15 C16 C17 C18 C19 GPU AUXP
PU_AUXP
0.1uF 0.1uF 0.1uF 0.1uF 0.1uF ———0.1uF R17 ~ GPU AUXN )égPB*ABXN g
4.7K (DNS) C20 c21 =
_ ——0.1uF(NS)
° 1 “ [ 2.2uF/10v
3v3 In order to be PS8330B
compatible, the following
pins need to be disconnected
s SBREEEERRIEN SR from GND: 15, 21, 37, 43, 46
BEQALTSS562L88 35
1n 817 |
0rB00aFEH5Q 49 3
Q L 4OZ 000 O THM ML_LANEOp
2T Nc 37> QR OXXXX Z\p o4 |24 11 GND_MLO
3 GPU MLO TX GPU_MLO_TXP 38 — nn 23 22 — 23 C23 | |0.1uF CONN_DP_TXOP 5 —
~M 0 & __GPU_MLO_TXN 39 | 'NOp OUTOp 57 c22 | [0.1uE CONN_DP_TXON [ ML_LANEOn
3 GPU_MLO_TX 70 INOn ouTon 51 9
3 GPU MLL TX GPU_MLL TXP 21 | CFG1 NC_21 55— c24 | |0.1uF CONN_DP_TX1P | 7 | ML_LANE1p
“\r 1 g( GPU_MLL TXN 22 | 'N1p OUT1p 719 C25 | [0.1uF CONN_DP_TXIN 11 | GND_ML1
3  GPU_ML1 TX 73] IN1n OUTIn (g ML_LANE1n
3 GPU ML2 TX GPU_ML2 TXP a4 | NC_43 GND_18 75 C26 | [0.1uF CONN_DP_TX2P 15
— o g( GPU_ML2_TXN 25 | 'N2p OUT2p 71g Cc27 | [0.1uF CONN_DP_TX2N 13 | ML_LANEZp
3 GPU_ML2_TX 761 IN2n o3 ouT2n [ | 77| GND_ML2
3 GPU ML3 TX GPU_ML3_TXP a7 | :\,‘\‘%546 o vy 88%2 14 C28 | [0.1uF CONN_DP_TX3P ML_LANEZn
“Mp A PU_ML3 TXN 4 xSs 00 1 . NN_DP_TX3N 1
3 GPU_ML3_TX@< GPU_ML3 8 | IN3n . 8 = 5 o EEZZq0UTan 3 €29 |10.1uF €o 3 | g ML_LANES3p
ok <‘S|<|o\; daaal = 75| GND_ML3
R18 owooooW<a<Ia0 ML_LANES3n
4.7K (DNS) >O0=0n>xO0ITO0IT> R19 1M CONN_DP_CFG1 4| CONFIG 1
Y N O T ["RrR20 M CONN _DP_CFG2 6] Conric 2
L s b R21 470K GPU_AUXP ig AUX_CHp
- i GND_AUX
L R22 4.7M GPU_AUXN 18 AUX CHn
CONN_DP_HPD | R23 iM CONN_DP_HPD 2 G4
CONN_DP_CFGL D)CPUHPD 7 ¢ Hot_Det gg G3
GPU_HPD - 20 G2
. GPU_CFG1 R24 M V3 19 EEV—RPVgFT‘N gf G1
cs3o 7| R25 = —
JUMPER SETTINGS — 1K R26 v = MINI_DP_WI/SPRING(SRC)
_______________ 22UF/10V M 1 RV1
= HLO603-140E0R20P-LP o
J6 =1 -2 R27 R28 R29 c31 C32
0 0 4.99K(DNS)
3vs 0.1uF ~ 2.2uF/10V
oladles L = = = =
12C_ADDR 12C ADDRESS -
L I_I ESD8 PESD1USB30(DNS)
LOW ox58 = 6 CONN_DP_TX2P Al N+ OUT+ C1 CONN_DP_TX2P
HIGH 0x5C CON3 CONN_DP_TX2N A2 N GND OUT c2 CONN_DP_TX2N
3,6,7 12C_SCL_TCPM >
B1
36,7 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
) Fin .‘.-I.gunl Pin Name . Fin Signal Type Fin Name CONN DP TX3N A2 c2 CONN DP TX3N IN- GND OUT-
Mumlser Ty Mumber IN- GND OUT-
N N—— - B1
1 GND 2 ot Hat Plag Detedt B1
i In ML _Lamne 3 (n) 1 CONFIG (see note 1) CONFIGL
: In | ML _Lane 3 (p) 6 CONFIG (see note 1) CONFIG2 - =
T | ;D GND 8 GuD GND ‘ '
| /! NXP Semiconductors N.V.
& In :\I'._I.DM i mj Ay In :'l-“._l_'lu! i [Leh) ESD11 PESDlUSB30(DNS)
1 = CONN_DP_TXOP Al C1l CONN_DP_TXO0P N 411 E Plumeria Drive
T Ik ML _Laie 2 () 12 it ML_Lage 0 {p) IN+ OUT+ ‘ : k San Jose. CA 95134
13 GND 14 GND GND CONN_DP_TXON A2 c2 CONN_DP_TXON
IN-  GND OUT- e
- " ML Lame 200 " v .—Mlx AR DisplayPort Redriver
17 | In ML_Lant 1 (p) T o AUX_CH (m) Bl = 5 P t)’/\l = =
———————————— ize ocumen umber ev
1] GHD “ 0 FWR O (sec mote 2 _ = B USB Type-C Alternative Mode Demo Board DOCK A2
[Sheet 5 of 13
4 1

Date: Thursday, February 16, 2017
|




5 4 3 2
1v8 J22 1-2:
CON2(DNS) Normal
; J7 2-3:
3v3 BYPASS 1  Bypass BYPASS
T 2
T OPEN : 3 SLV_ADR/NCS
caz - Cc34 Normal
0.1uF . é - 55'5 CON3
220F0V | 35 BYP
T~
o 2:2uF/10v R30 R31
= = i 10K 100K
B J8 Device Address (7:1)
8,10 EN_SNK ESSSNK i é GND = 0x50
12 FRS_EN 5 < 10K PULLUP = 0x51
FLOAT = 0x52
Us HEADERG6 100K PULLUP = 0x53
VBUS H|evfoofsr [0 PTN5110 =
ZXE0nr
wzgaq From datasheet ‘recommend operating table’,
R~ maximum voltage on SLV_ADDR = 2V,
Lw o> DBG_ACC, FRS ILIM pins is 3.6V.
(%]
EN_SRC 16 6
1012 EN_SRC & VBLS 15 \E/EIDE‘,RC IUM_Sl\z/EVggi ! 12C_SDA/MOSI
5 CONN_CC2y CONN_CC2 2 s 12G-SCL 8 12C_SCL/SCLK
3v3 Z Q
=2 1ZZ0
C36 c37 z I 17 3v3
390pF ——0.1uF L8 EE $| GND 1v8 3v3 -
00 <D.: 5 m u7
R32 o>u<no 0
= 10K = I =1 = ue Dyeo 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
-|— — T74AUP1T34 NX3L1G53
VCONN place holder for now. Need
12 5V_SRC_nFLTY FAULT N correct values for 900mA
and 1.5A from Ryan
J9
ALERT_N DEBUG_ACCESS
7 nINT (< 1 e
c38 c39 L2 g TLIMIMISO =
Normal 12 L_TCPM 7
——390pF (DNS) —=—0.1uF (DNS) 9.3: Kl2c_scL_tc 35,
: Ji1
310 Bypass CON3 CON3
= = 12C HEADER 1
2 12C_SCL 2 1-2-3:
4 3 12C_SDA 3 Normal
6 5 L 1 1.2
12 ; Bypass 12C_SDA_TCPM 35,7
—_ J12 K12C_SDA_ 5,
= CON3
12C 1
7 DNALERT ¥ 2 1-2-3:
3 Normal
L1 1-2
Bypass
JI3A  HEADER 3x4 J13B  HEADER 3x4 J13C  HEADER 3x4 J13D  HEADER 3x4
— — — —
ILIM/MISO 1 12C_SDA/MOSI 2 12C_SCL/SCLK 3 SLV_ADR/nCS 4
5 7 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:
115 Bypass Bypass Bypass Bypass SPI nCS .,
MICRO HEADER 2x5(DNS) SPI_CLK SPLnCsS TCPM 7
SPI_CLK_TCPM
EN_SRC 1 2 EN_SNK SPI_MOSI _CLR_ 7
ILIM/MISO 3 4 CONN_CC1 SPI_MISO <§,f,’|'—,[‘,|"g~°o"-¥gpp,\“,’l' 7
CONN_CC2 5 6 FRS - -
DEBUG_ACCESS 7 8 VBUS
VCONN 9 10
1
= J14
SPI HEADER
PTN 5 1 10 M | SC . 2 1 NXP Semiconductors N.V.
4 3
6 5 411 E Plumeria Drive
8 7 San Jose, CA 95134
10 9
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11
11
12

3V3

[

J16 1
R35 CON2(DNS) c45 C46 | ca7 R36 3v3 VBUS_EXT
Swi 100K 1 3v3 10K
X1 PUSH-BUTTON(RED) 2 0.1uF 01F | 22uF1ov CKNO112CT-ND
12MHz Pull P100_1 Low During
3 e 1 NnRESET TCPM ‘ /RESET for USB ISP —
[ 2 ° O [ —  Jumper to hold TCPM in reset SW2 1 USB: Host Board-> Not Used ==> Micro USB (ISP)
= Q
C41 = PUSH-BUTTON(BLUE) PMBTA92 ~ USB: Dock Board-> LPC_D+/- ==> Micro USB
c40 _— = 0.1uF R37, R38. R39 Lol us
— 30pF 2.2K X X 1 575 3 Q% | PRTR5VOU2X
39pF = U9 a S 2 1] Z0
e LPC11U35FHI33 R40 R41 3% a7
= = RESETPI00.0 P100_1/CLKOUT |2 FTOGGLE )| €L 1.5K 1.5K USB Micro B
- N[
XTALIN 4 9 VBUS DET VBUS_EXT 5 6
STALOUT = XTALIN PIO0_3/USB_VBUS (& USE CONNEST - 4o TL ———]
XTALOUT PIO0_6/USB_CONNECT/SCKO [~z Pe o R4 33 —— *—%— 1D 25—
XSDN 7 USB_DP 73 LPC DN AAA 2 D+ T35 [
3,10 XSDN Q( GPU [PD 5 P100_20 USB_DM RAA 33 1 D- T4 ———¢
5 GPU_HPD> PIO0_2/SSELO o100 arser 120 e soL Terd 356 VBUS iE
16 cTs - 11 >2IZC_SDA_TCPM 35,6 c43 =
O SRC_EXTRA_ENA 17 5:88—3&2500 PIO0_5/SDA - e | caa
DC_BARREL PRESENT 18 _ — 28 R44 33 SPI_CLK 0.1uF
SRC_EXTRA_ENA PI00_9/MOSIO D I R45 33 SPI_nCS SPLCLK TCPM ° | 2:2uF0v
INT nINT 26 OL_L9/DTR/SS 12 R46 33 SPI_MOSI SPlncs _TC
6 n > SATERT 57— PIO0_16/ADS5 PIO0_21/MOSI1 (55 2ETIS0 SPI_MOSI_TCPM 6
6 NALERT (( PIO0_23/AD7 PIO0_22/AD6/MISO1 KSPIZMISO_TCPM 6 —
MUX_SEL 30 — 19 SWCLK B 3 ==
» 37| PIOO_17/RTS/SCLK  SWCLK/PIOO_10/SCKO [~z SWED SPI traces are 50 ohm 1 ©°7 PUSI—SI—V|\3/L3)TTON(RED)
35 PIO0_18/RXD SWDIO/PIO0_15/AD4 a1 Lzd
SW6: MUX SELECT (2/4Lane DP) PIO0_19/TXD 21 3 == 1] Sw4
0 (OFF) : DP_2Lane + USB3.0 6 TDI/PIO0_11/ADO 755 2 1° 2 | PUSH-BUTTON(RED)
1 (ON)” : DP_4Lane MUX_SEL 29 | vbD1 TMS/PIO0_12/AD1 53
av3 SW6 - VDD2 _TDO/PIO0_13/AD2 [~5% 3 =0 g SW5
T SW DIP-4 1 TRST/PIO0_14/AD3 2 1° ©T 21 PUSH-BUTTON(RED)
— 3V3 33 &
T/ VSS Z I ¥ Ix ~ 3 1 SW7
—— 8 {5 {5 {5 2 [ O
— S 2 ] PUSH-BUTTON(RED)
X € < installi
o
e & = = S DC_BARREL_OFF
z LB R (2R (] = is used. Uninstall R47.
< < < n mn —1
VARIABLE_PS_LS_ENA o— % % e 3v3 3v3. V_BAT xr |x |x |« 14 =
= j X av3 | 1 R138 0 (DNS)
} =
VARIABLE PS_SELL = = 5> DC_BARREL_OFF 8
VARIABLE_PS_SELO RS 8 R137 R136
¥ |x | 4 270 10K DC_BARREL_PRESENT BARREL_OFF O
. 3v3 3v3 V_DC_BARREL SW3: Power Role Swap (Source/Sink)
xﬁs:ﬁgtg—gg—ggtg VBAT_PRESENT o SW4: 9V Request (short press)
NVARIABLE_PS LS_ENA = NX3020NAKS R134 o 20V Request (long press)
- == Q228 30K g R56 R57 3v3. 3v3.
) 270 10K SW5: 5V Request (short press)
. r;ﬁ 15V Request (long press)
M —
hY) R121 R122 SW7: Soft Reset (short) / Hard Reset (long)
Q22A z NX3020NAKS R58 270 10K
NX3020NAKS | @ Q2B 30K
=z
= El ‘ | VBUS DET |
3V3 Ji8 1-2: VBUS Detect For Demo Board
"|' MICRO HEADER 2x5 R135 2-3: VBUS Detect For USB ISP
1 2 SWDIO 100K Q2A Q3A
3 4 SWCLK NX3020NAKS | NX3020NAKS |
5 6 Q3B VBus J19
7 8 NX3020NAKS CON3
9 10 nRESET_TCPM 1
av3 Vs — = = R59 . ~ 2
e 3.6K ¢ 3
= ) 4 . |
) C105 = —  R60
C106 0.1uF 100K VBUS_EXT
AuF u10 e e e
PCALG416APW = = = =
= 1 [— 24
NRESET_TCPM S |INT VDD_P 53 I2C_SDA TCPM = JUMPER SETTINGS
RNL 1 3 | YDD_BUS  SDA 53 I2C_SCL_TCPM T e e e
2-Lane DP Mode Only D4 XX |g LED 4 5 7 | RESET SCL 51 RN2
USB3.0 Mode Only — D5 XY ED 3 6 5 | P00 ADDR 50 VBAT PRESENT 4 5 LED el D6 VBAT PRESENT TP2 J19 =1 - 2
Sink 5V D7 XY ED 2 7 6 | Po-1 P17 719 12C_GPIO6 3 6 LED el D8 12C_GPIO6 TP3
Sink 20V D9 XY ED 1 3 7 | Po-2 P16 73 12C_GPIO5 2 7 LED el D13 12C_GPIO5 TP4
UFP D10 X ¥ ED 4 5 4/0RPZ_g | P03 PL5 77 12C_GPIO4 1 B LED el D11 12C_GPIO4 TP5
DFP D12 XY ED 3 6 9 | P04 Pl 4175 12C_GPIO3 1 5 470 RPAED el D14 12C_GPIO3 TP6
Rp D15 X § D 2 7 10 | P05 P1 3175 12C_GPIO2 3 6 LED el D16 12C_GPIO2 TP7
Rd D17 XY ED 1 3 11 | P06 PL 2177 12C_GPIOL 2 7 LED el D18 12C_GPIOL P8
Z70RPa_12 | P07 P1 1173 12C_GPIO0 1 3 LED 7 D19 12C_GPIO0 TPY
RN3 VSS P10 Z70 RPZ
= RNA =
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3 2 1
Q24 Q23
323 8 1 1 8
CON2 7 12 2 [] 7
1 6 0= 3 (] 6
2 5 4 4 5
#
)
R139
= AO4407A 100K AO4407A
R140 10K
V_DC_BARREL
SINK 5V - 20V @ 5A
R124
U1l NX20P5090UK (DNS) VBus 100K
R123
Al B2 30K
* VINT1 VBUS1
B1 C2 DC_BARREL_ON
&1 VINT2 VBUS2 W55 .
- VINT3 VBUS3
D1 E1
%ﬁF L ©% VINT4 VBUS4 (55 L ©® NX3020NAKS
N 0.1uF VBUSS 0.1uF N E Q198
>
— — 23V protection when OVLO = GND B Q19A
NX3020NAKS
A2 |k ovio |-B8 - R61 O(DNS) R125
|E 3.6K
av3 R62 7 DC_BARREL_OFF > >
S 0 (DNS) R126
R63 Vovl = Vbus * [(Rt + Rb] / Rb] 100K
100K (DNS) GND3 GND2 GND1 = e e
E3 D3 c3 = =
O = When we want to charge from USB C
R64 then we need to turn the load switch off
U11_ACK 1 20K (DNS)
When there is no VBUS but V_CHRG_IN present (20V from
DC barrel), what would happen to the load switch? nEN pin
has an internal 1M pull down. Would V_CHRG_IN present
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 i<— Q18
VBUS. j PMXB40UNE
610 En SNK 2 — |
V_CHGR_IN
R65
100K
[Te] (o] | [eo] <
o
Q4 . 1 1
AO4407A g D20 = —
-
: ¥ PuvEGE030ELP
~=| | = SINK DC BARREL
>
o n! D
< oo feufet oci V_DC_BARREL %;‘l(:llll.l ﬁ:)v Wall
3 u12 NX20P5090UK & J20
. © PJ-082BH
- Al B2 - - - - 1
RES 51 VINTL VBUSL &5 —
VINT2 VBUS2
100K C52 CL | iNTs VBUSs K22 B
s 0.1uF D1 || NTa VBU=2 [(EL C51 C53 C54 D21
J - VBUSS ME2 10uF 0.1uF 1nF P6SMB27A _2 /\
0 N
= Qs 100K olo
= 3 F AO4407A = = =
D22 2 2 ﬁ 3av3
<< A2 B3 — =
PMEGG030ELP E K/ ACK OVLO . R67 O(DNS) = = "
o)
. = R69 —T—?
3 ol~|olw 100K nEN is 29V toler. R70 V3
© 1.2V = Vih min R71 and D23 are used to turn off the load
EN 623 0 switch when DC barrel is not connected.
Diode isolates higher barrel voltage from
If VBUS is one Vth (~2.2V) more than Vbarrel, then VBUS is O GND3 GND2 GND1 = Rr71 33V
Vi ‘ger i 100K
driving charger input. U12_ACK E3 D3 Cc3

If Vbarrel is one Vgs more than VBUS, then Vbarel is driving
charger input.

If VBUS = Vbarrel, then both FETs are off, and both diodes are
conducting. Host needs to determine whether VBUS or Vbarrel

v
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V_CHGR_IN

V_BAT
R72 1K V_SYS is 12V
T V_SYS D26
- D25 PMEGG6030ELP J21
4 4 9V_BATTERY
css T D24 C57 - - ﬂ_, FH 1
22uF T~ 4 R73 K 1nF 2
C58 200K D28 3
o o 4.7uF BZX384-B4V3 PMEG4010ER PMEGG030ELP
1 ~ D27 = 4 4 60V, 80UA reverse, 3A 60V, 80UuA reverse, 3A|
= =, ¥ PMEGA010ER 1 h 4 €59 ceo =
- o o — Q7 22uF 390uF
—— uU13 oNf o « — ©
- — PH4840S —e N ~
‘£‘—>| | z o g g8 z | & D30
L4 14 S o S < =} 23 4 |7 D29 V¥V e
| TG2 o - - i TG1 I = —_
[0} X z MBRS340 = = RN
wlalal Q6 C61  0.22uF a w = c62 0220F  _f |w )
PH4840S [l 13 24 |
| BOOST2 BOOST1 |
15 | oo swi 22 ?}24
[Te}
16 18 Q8
R75 100K BG2 BGL PH4840S |
5
o * Ith
2 4
D31 - c63 Cc64 SS H =
MBRS340 — alalos
4 0.01uF 100pF 6
7 Vosense
pr— — SGND L
[l SN ] Q9 - - o
PH4840S 0w g [= 9 R76 113K
n o s z % i FCB
ces | B35 2
0.22uF n n % a 4 o
| LTC3780 [ o NN
= = = hal B I R77
8.06K
C66
——1nF
R78 R80
100 100
R79
0.010
L1
1 ~rvyvy 2
4. 7uH/I7TA
<Variant Name>
A
‘ ’ NXP Semiconductors N.V.
411 E Plumeria Drive
San Jose, CA 95134
[Title
DC Barrel & Charger
Size Document Number Rev
CustpmUSB Type-C Alternative Mode Demo Board DOCK A2
Date: Saturday, February 04, 2017 Sheet 9 of 13
4 3 2 1




5 4 3 2 1
3v3
R82 D33 Py
470 LED
3v3 : [
O TP12 3.3V =
1v8 b
H1 H2 H3 H4 H5 H6
R81 D32 Py 1
XSDN 470 LED R84 D35 1 1 1 1 1
37 XSDNY 4 v LED_ gy X_D X_D X_D D D X_D
ON: MUX ENABLED = “— 100
OFF: MUX DISABLED 1.8V — Standoff Standoff Standoff Standoff Standoff Standoff
5V0
@)
R85 D36
svo 470 LED N//
GND1 GND2 GND3 GND4 GND5
5V =
' CHRG_IN - T T T T T
R132 1K D46 = = = = =
V_CHGR_IN LED N”
V_VARIABLE =
R133 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 EN_SRC 3 . — PMXB40UNE -
R89
R88 100K
100K
A .
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V_SYS

R90 1K V_VARIABLE
ce7 7| ces D39 C69
22UF 1~  6.8UF R91 1nF
N N cro ~ 200K 7 4 D41
4.7uF BZX384-B4V3 PMEG4010ER
D40 =
— — N - — Ll
= = 5 ¥ PMEG4010ER L h 4 o cri | cr2 7|
012 — U4 & = Q 3 © = 8:]38405 22uF A~ 390uF 1~
£j|PH484OS ) z o g g z |ﬁ} ) )
! 4 14 S O < < =) 23 4 i D42 1 1
! G2 8 & E © Tel ' MBRS340 = =
oleles C73  0.22uF & o = c74 0220F ||
13 24
I I BOOST2 BOOST1 I I
15 swe swi [22
[Te}
16 18 Q14
. R9Z 100K BG2 BGL PH4840S |
5 R93
© 1 2|t 4 280K
D43 - c75 c76 Ss H
MBRS340 o lade
4 0.01UF  100pF 6
7 Vosense
L = SGND c
olala| Q15 - - + , [a) o
PH4840S i o g = 9
c77 2 9 > z 2 g FCB
0.22uF o g 206 4
] ] n o o [N
B I IR roicT - N :i o s
c78
—1nF
R94 R96
100 100
= = R131
11.8K
R95
0.010
= R127
4.12K
L2
1~y 2 Q208
NX3020NAKS
4.TuRITA R128 NX3020NAKS
11.50K Q20A El
R130 R129
100K 100K
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g
' l
| SOURCING "
| E1% "
' |
D l l
| D44 PMEGG6030ELP (DNS) '
|
| FH [} 1v8
60V, 80uA reverse, 3A ]
VBus ) |
| 5V0 '
' uis " RO7
|
|
L ! B% VBUS1 VIN1 ﬁg ‘ 100K
cro | 5| vBUS2 VIN2 '
! vBus3 T 24 ' »> BV_SRC_nFLT 6
0.1uF | n l N =
— : ILIM A3 i < BV_SRC_ILIM 6
B c4 B1 ]
6 FRS_EN 2
En ) i 17 vere [2— '
| CAP VCP3 )
] 288 !
: 585 EN 22 : { EN_SRC 6,10
' wloolen]  NX5P3290 |
" C80 Fay (814 ‘
1 [ owr :
|
: = = SELECT 1 :
B e Y S Y |
frm e e e e e e e e e -
| 5V0 i
i u16
i NX5P3090A (DNS) :
4 - gi VBUSL  VINT1 g% |
TR e N '
| VBUS3  VINT3 '
| Al 2
| EN "A2 :
NFAULT |25 $
| ILIM i
l M N
fafayal |
| zZzz |
| 0o0 "
l [s2] (321 (92] l
l [a](®][a] l
|
' SELECT2 |
! L |
| = | B
Y
SOURCING 9V, 15V,
20V
VBuUS V_VARIABLE
T U17 NX20P5090UK
é‘i VINT1 VBUS1 gg ' '
cs1 1| VINT2 VBUS2 {55
51 VINT3 VBUS3 &7 < car cs3
VINT4 VBUS4
0.1uF VBUSS ME2 10uF
o 0.1uF
ava A2 | ok ovio |83 ____R101 O(DNS)
R103 <Variant Name>
R102 A
EN A3 0 3v3 NXP Semiconductors N.V.
100K
UL7_ACK 411 E Plumeria Drive
0O GND3  GNDZ  GND1 = R104 San Jose, CA 95134
100K
E3 D3 c3 File
R105 0 Power Deliver Provider
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V_SYS

R106 4.7 C84  0.22uF
|

I_

u1s 9
MP8765 L3 Y
_ _ _ 1 = 2.3uH/7.5A
B swa £ Y
R107 3 15 HCPO704-2R3-R
C85 css cgr T~ 0/0603(DNS) ANCl W ee00c0c0000000000000e3IFC 00
22uF 22uF NC2 Sw2 78 : :
0.1uF N N SWi1 * R108 . [l . . .
13 | : [ ce9 | coo | cor 7| co2
= = av3 *  0/0603(DNS) $ 22UF A~ 22uF A~ == T~ 22uF
PWM MODE_ 6 12 . 100pF (DN 0.1uF
| MODE FB . RI0O +< RILIO o o o
4 2 4 7 . 0/0603 (DN$)< 150K
3V3 COMES UP PG 8§ & 2 vourt . .
FIRST BEFORE > < ] : .
5V0 R111 R112 esofpoccccccccodocc\occccce Power Up Sequence:
100K 100K a 3 o @ ¢ 1
R113 20K I L 1. 12V (Vsys)
v/ = = = 2.3Vv3
= = 3.1Vv8
c93 4. 5V0
0.1uF
These are not used for POS cap.
Need them for ceramic cap
47 = R114 4.7 C94  0.22uF
|
|
V_SYS u19 o 3v3
T MP8765 -
o - 1 —
co95 co7 ™ coe 3 - 8 swa ig
22uF 22uF 5| NCL SW3 g
0.1uF »——— NC2 SW2 8 :-oo.-o---o-ooo-oo-@%oo:
o o R116 100K Swi R115 _ THE . . .
= = = 13| : 1 — co9 | cioo 7| cio1 7| cio2
+ 0/0603(DNS) .) 22UF A~ 22uF A~ == T~ 22uF
6 12 : 100pF (DNS) 0.1uF
PWM MODE MODE FB : R117 °<& RI118 o o o
4los o S ay out L2 : 0/0603 (DNS)<  88.7K
P4
g 23 . .
Rllg eeojececccccce eeeccccce’®
100K a 3 o
R120 20K N e
C103 .
0.1uF
3v3 1v8
T 3.3v->1.8V
u20
) LD6836TD/1 82,125 <Variant Name>
IN OUT
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