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B0704-RD4-6000-QFN, RevB1 "Aston RD4"

Revision History

MCDP6000 Date Author Version Comments
USB Type-C DP Alt-Mode SWItChIng Retimer 04/13/2018 H. Takeuchi Rev. A 1st release "Aston RD4"
. 12/19/2018 Koji.A Rev. B1 * Updated regulators on 7/3 by H.Takeuchi
PCB# 0704 Transmission line characteristic impedance
[Display Port] 90 ohm differential
MCDP6000, Reference Design RD4 [USB3.1] 90 ohm differential
System Block Diagram rev.003 [USB3.1+Display Port (shared)] 90 ohm differential
| 1. Features
§ S ﬁ; Di UART Full functionality of MCDP6000 Type-C DP Alt-mode Switching Retimer
& EL 3 :‘? ¥5201 Fr232R0 . L MCDP9010 USB Type-C Port Controller + MCU(NXP LPC1549JBD64 + Firmware)
& % ';’ Form factor: 48mm x 69mm
S g E c Material: FR4 t=1.6mm, 6 layers
zo 8% 5 Nt R
E= 135 SI g;\’" = é 1x Type-C Connector for USB Input
H 5 z S L . 1x Full size Display Port Connector for Display Port Input
== S SV_EXT/4A 5 I 1x Type-C Connector for DP Alt mode support USB Type-C at DFP(Downstream Facing Port)
a Rhws =
£ 7 S Slicke 9 £ 1x U.FL(Hirose) External Clock input
£ an Sw 33V_McU m\\F o 1x U.FL(Hirose) Clock output for external device
g —p i &
g 1x Power Slide Switch for the system power
12C L\i: £ 1x Power Supply: DC+5V Input (Alternate input barrel plug or Type-C Connector)
VBLS : 3| SV_VBUSSW y i 5 VBUS in the USB Input at UFP can be used as an external power supply for this system. (Default: Disabled)
Gonm 1x MCU Reset button
‘ .;MNN VBUS Switch 1x USB Micro-B (Communication to the MCU)
N QSE ZODH/D 1x Type-C at UFP Polarity Detection Indicator(LED)
A 4
g = Voltage Reguhtmﬂ = [Debug Connectors]
= L‘—b 3.3V_McU FeC N 1x Display Port AUX Channel Monitor pins at DP Input
m g > 18V _AST 12c | MCDPS00 = 0 1x CC Communication & SBU Signal Monitor pins at DFP Type-C
u 8= tonrm” | 2V=AST BC —> 0 < O 1x 12C Interface pins (this net is connected to MCU(as 12C master) and MCDP6000(as 12C slave)
g = 9 | cci_ur v LPCI1 549)51364 (Bond) N 1x GPIOx4 pins from MCDP6000
g ) & T = P ready OFN '% 1x SWD(Single Wire Debug) Interface for J-Link debugger
[ Y G 2N .
us 2 g 2yl 2. Outline
=2 9]
2 |ccz uUFP_vcoN v g
N 5
AUX/SEL'”'ZF 2 E o ——3)
USB S5/55P RX 1 | L, Tl . LS omer oo v D ||= e
i USBSS/SSPTX T i TRXT Tdeoug | | > S ——
. = 1 DR Fﬁ"
S [ o ™2 Wole T
~ TRX2 “Mdebug |
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[Main Power Switch and Selector]
[Power Network Configuration]
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[DC Jack for Power Supply: 5V Input]
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[TypeC for Power Supply: 5V Input]
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[Main System Power LED]
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X—gr| SSTXP2
GND
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Slide SW T ha| SSTXNT
R1 5.1K, A5
Sw1 A6 CC1
%37 DP1
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. I .
[MCDP6000 USB,DisplayPort Retimer]
R2¢
10K
[USB - UFP] .
uts
DMC2950UDJ
12401610E4#2A_10.8
CMF (Common Mode Filter), PAD Sharing with Oohm
ol
SSRXP2
SSRXN2
VBUS
SBU1 GND GND GND "TCMO605T-080-2P-T201 L2
N1 DN_UFP [3] TRX2P_P 1 4 TRX2P_C_P
2% DOP_UFP 13] R176 00054 Pad sharing with R20/R22 e RGN N TRXN.CN -
veus [45—H SSRXNN 26 [loauE
She — G Jlews Jomoe0sT.0802p 1201 L3
— ESO Protection Diode ! NN 4 TXN_C N
L o7 esostererse < SsTX Pad sharing with R16/R18 IR P 2 3 TP C P &
D18 ESDB1I1PFCTSG
o Hor—1 Shared Footprint with NX3225SA
S B GND o as prev:.ous selection. Top gOMOSOgFR02PT201 | L4 ™PcP
US g5 11 Manufacture DK Pad sharing with R15/R17 by » 2 -
cca g BRI 005A Manufacture. PN - NX2016SA - Spec#: EXSO0ACS 11457 9 NN 2 s NG N
oP2 g7 220pF 25.000 MHz +-30ppm over-all
DN2 [-gg—%
s8U2 g% GND ‘TCMOGOST-080-2P-T201 L5
BUS |-gi5 SSTXNN 030F TRXIN'N i 4 TRXIN.C N
1V8_AST i i
S ren - =P :ﬂﬂ:\l FF ¥ Pad sharing with R21/23 |, e b B s e o b .
GND ESD [Protection Diode
D15 ESDBIIIPFCTSG 7
D6 ESDBI11PFCTSG SSRX (for Debug) | |
NP
oD 1mm TH 13 Header
' .
= [USB Type-C Diplay Port Alternate mode - DFP]
R190 3
GND 150 2
. To{MCU, TCPC } _vBUS_C
[Dlsplax Port - UFP] To{MCU} ta oo sct 50 To{UFPTypeC} oosn o oFR
AUX Monitor i biod & 3] DP_UFP R25 0/05A DN_DFP
ESD Pr ion Diode 3] ON_UFP
CN7_DNP S otes 3va_mcu 12401610E4#2A_10.8
D35 ESD11N5.0ST5G ?’t‘l; T 13 Hoader iz
D3 ESD1IN50STSC Ra7 oty , , T
D37 ESDI1N50STSG ™ i zo/vc osa TR0 P AT Sz
GND GND 3v3 ey SSRx
010 ESD81IIPECTSG saut
- s 1v8_AST D20 ESDB1I1PFCTSG, ont
a3 Re2 MCDPG000_VQFN4G o
}E}E e ™ TXINN  Rig. QosA  TXIN.CN V GND veus
3885 opPwr 3 X oo MOU_UFP_HPD_dlU vz ST oK PP RS Q0 _TXPCP Soo
F3EE T o RO QoA |l oNo<C2s oo " ono
sy ‘
AUX_CH N X O] one 12CSLV1 D21 ESD8111PFCT5G
~ GND 751 AUX_CHP_P * SSRXN_AST N 12CSLVO. D22 ESD8111PFCTSG
a AUX_CH P &S o0 RXP-AST P _TROTASTE o8 | ogsuE o
£ armiRooi E e i
2 op Lo o losue e RSP P narasre o e PP pis gosa TPCP ssoe
o W20 P WO 35 033 L0 ASTY gl S— Ca6 ‘ [0.1uF TXINN RI7Q05A__TXZNCN s
! ST [39] o
a MLTP LR P cr | |lossuE M AST ] E——) on Asw ca0 | fo1uE T (o
? v LUSLUL) c39 T[1[033uF [ N 7] ST ca2 [T1[0AuF 5| Seue
K] ex iz e cor ' josar PRSP oSS PO ooND i aSTH  ca | fjosaur TRXINN oy, qosA TRXINGN e vels
& GND 71 MR N &5} O IE WLIN AST N TRRTP-AST P G4g [T1 [0.330F TRATP P Ro{\ Q0 5A_TRPCF B11] SSRXN!
o ML2_ N 3 B2
4 ML3 P JML3P_P cas 0.330F 2o = SBU1T_AUX_CH_P_AST_P. cs0 mm; SBUT_AUX_CH_P T | GND
GND [F—— TCIN 49 | |0.010F, 33 5 BUZ AUX_CH_N_AST N C51 [T1 [01uF BUZ AUX_CH_N
MIN | o0 Srnestd \
£22888283 oz espanercric ¥F WX
cne 1v2_AST Ll D24 ESDB111PFCTSG }E}E
472720001 R65 < Teolenl |
100K . [l D25 ESD8111PFCTSG ¢—  ¢— L |
001F L D39 ESD11N5.0STSG FB6
'Yy X3
oo AUX_CHI AST N nD s L To { SUB-AUX Orientation Switch } o
— ! cs3 |_o.1uF CHN_AST! s B 14]SBUT_AUX_CH_P >
GND VV GND GND VV GND FLH [T01uF UX_CHP_AST_P i [4]SBUZ, AUX_CH_N y>———14
b ) )
D27 ESDB111PFCTSG D31 ESDB111PFCTSG 3 12CSVL Configuration Table
D25 ESDB111PFCTSG D32 ESDBTIPFCTSG e o [REF_OUT] To { TypeC Port Controller }
oSty o be oePwR DET 1
D29 ESD8111PFCTSG D33 ESD8111PFCTSG Ri80 ) jz:ﬁmx MGULFPDF GABLE DET i VB AST Slave Address 12CSLV1 | 12CSLVO
D30 ESD8111PFCTSG D34 ESDBH1PFCTSG
for debug oss] 0x14(default) | low low
0010F 0x15 low high
Layout Guide for ESD diodes: g!
Eqaul distance from the footprint of connector =) oxl6 high low
to the ESD diodes to manage the characteristic impedance. Di ESDIINSOSTRG
D42 ESDIIN50STSG
0Tin Hoaders . .
Layout Guide for ESD diodes [DFP TypeC Monitor] 0x17 high high
Place nearby the interface connector.
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1
y jentati i - i i Normal Orientation : SBUL-FDHN, SEUZ-EU -
o SUBAUKPg Ot Swich | sy, SUBAUomonswien ez zze. [ Type-C CC and PD)
[MCU+TypeC Port Controller] ava_mcu , NorszeLex
| A  SBU1_AUX_CH_P [3] . "
1SP1 vamey. g 512 ISP0/1 Configuration Table
[ s ] 3V3_MCcU
3V3_MCU 3v3_MCU 3V3_MCU ¥ & u2s To { DFP TypeC } BOOT MODE 1SP1 ISPO
[RESET] [User Defined] B & oo Jzszolox ‘s R
BU2_AUX_CH_N [3]
EvPes x Evees x x
swa K Sws K H A : Normal Orientation UARTO low low
100 i Flipped Orientation
1 8 ! 8 2 USB low high
- & - & &
chs che XpNP CAN high low
2 2 = 3V3_MCU 3z
F ) ,
T otuF T ot FLASH(defaul) | high | high
3 o 3
D oo GaND oto 3 8 e
aND aND
GND X
crr crs 7 5V_SYS
[SWD I/F] 69F. o | A
3v3_Mcu . i 1
! [SEGGER J-Link 19-Pin Cortex-M] , X1E , o o0 3,000mA Supply  VBUSSwitch
5v_vBUSSW wi 3A current limitter
ovie https://goo.gl/6yKeUL O 220F T
cer NEOTESA 32 TERKRz 3,000mA Supply
0.40F MCU_Swoio 3v3_Mcu AP22814A vBus_c
VTref SWDIOITMS WCU_SWCLK Y icsa - GND o ¥| u16 -
GND SWCLK/TCK WMCU_SWO 2 4pF SV_INIBA B 1 6x
GND. SWOITDO MCU_SWO [4] 3 3v3_pcu N NC
NA DI MCU_RESETN Llg @l GND
NRESET 77 El® &5 cas oo <—2|anp out
5V_SUPPLY TRACECLK [ CN15 Bl ol 3 ° A
5V SUPPLY TRACEDATAO ¥ vcu_oP B b u u N § Ao .
GND. TRACEDATAT ¥ [4]FTDIUSBOP S>—RIEANAAI0SA g 12C UF Select ¥ o OuF 10uF, — o
GND TRACEDATAZ 3 MIFTDI_USBOM S5—8U elect = IS & & To { DFP TypeC }
GND. TRACEDATA3 [ 1 SW_I2C_SCL  Rizg, oosa 7] 2 yp
3y3_Mcu ‘ l ’7 R169, 0054 uts .ﬁ\a‘ GND. Pad sharing GND 3V3_MCU
m‘r» | | ! l MCDP9000_QFN ™| GND
GND u17 R167, 0/0.5A DNP [ QEQVE ®
FTSH-110-01-L-DV-007-K i 6 Feader ecorzroorazies 411200 50t 6 Rie N 00sA ] ] oNP gx 68582% cos g aND «
- 25088525287 8259 [4112C0_SDA K—TRIBEA A0SR 4 2 288523 I =
Silk = DAP 86 YY3kET2 833 P ND<-25| 28" >¢ 0.1uF
22088%088%5° 352 s TeNoP EEA
88550k g58 XgEee I ° GND g
MCU_LED2 BLU LA a9 . b DFP_TCPC_VBUSEXTOCT Y)——— E
[LED2] e 2g 9 craio
i P | . 4100 16 | 52] T {UFP DP Connector } QT VONI sk veugion 4 v Meu
oo | MRS s 0518 Py e ME UG P07 1) To{ DFP TypeC } 2k .
LED!  APTF1616LSEEZGKQBKC P17 PI00_14 WCU_URRT ¥ 1R e—— [—T5 | VCONN_Sre sukVbusen [0 TP15 at Package changed
MCU_LED2_RED \F(%D‘ B Pg‘)&'g WMCU_DFP_TCPC_EN picet cct b VbusDis > 2N7002
WCUTSPD x E w W | . '
SPO 3V3_MCU — Fiors vss [Froono 300mA Supply él l 5 § 4 Discharge Path
[1sP0] T B Vs 52w gLl P TFT s e
DXP vss PI01_2 |53 MCU_SWO ] < L2492 2
MCUTEDU_BLD VoD PI00_T2 3 2 = 235553 47
PIO0_24 PIO0_11 3 33 MeU g 3 866258 aND
MOU_LEDO_GRN 80| PO1_10 VoD .
LEDO 750 LTI PI00 25 VSSA [214>GND 300mA Supply ooero ! [ svs weu
[l ] WMCU-LEDT BLU g2 PI00_26 VDDA |-2g——1 5V_VBUSSW 160~ Votage Monltor Path
TCU-TEDT-GRN PI00 27 P100_10 H oltage Monitor Paf
TCU_LEDT RED PIO0_28 VREFP_DAC_VDDCMP WCU RT TX
§ l ava_mcu ouF oup Value Changed due to appearing internal resister
[LED1] SePornommanms'z e o2 L o
SS58588855583¢H#08 0.1uF ¥ GND @
LED3  APTF1616LSEEZGKQBKC R o aNT002
[PC1549J064 L «orp_Terc veusexToCT Discharge Path
X _TCPC.
‘ GND GND & 17 rigg 20 45mA  path
To { UFP DP for detection } MCU_DFP_TCPC_ALERTN % g
[3]MCU_UFP_DP_DPPWR_DET J
3] MCU_UFP_DP_CABLE_DET 1 oo
N 3
c 3
So
2
| )
. s|s|s|zs|8| $+——) wooe scLp)
Decoupling Caps for Ul7, Place close to Ul1l7 5 slslsls MCDP_SDA [3]
CNg.
SCL
ek [12C Interface]
GND
GND 0.1in 1x3Header
3v3_Meu v
=)
[USB - UART for GProbe] i
| 18 2— ey v
FTDI_USBDM [4] i B 1 T ORRT R
Sik = G-Probe USB FTDIUSBDP [4] 58| —
onte cagoopol Yt
VSRR —— | el vaus §goager | e
ndaus 2 FTD[ USBOM] ERg
OM [5—FTOrUSEDP |
4 5 o
282002
802822
SE5200 me,svaour
ol om] ] -
0.AuF—— 0.1uf 0.1uF: ©
GaND
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