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1 Introduction

The Carrier Design Guide provides the guideline of designing your own carrier board based
on Portwell's COM Express Modular product PCOM-B656VGL. PCOM-B656VGL is Type 6,
125x95mm Modular board, more information is included in PCOM-B656VGL User's Guide
and can be downloaded from Portwell download center (Or contact your Portwell sales
representative for acquiring PCOM-B656VGL User's Guide). This carrier design guide is
dedicated for the designers designing a COM Express Type 6 carrier board which will have a
excellent compatibility with Portwell's PCOM-B656VGL modular product.

The layout guideline provided are 8 PCB layer stack up, each interface has three sections,
which are detail PCOM-B656VGL pin out, pin name, power rail, PU/PD, AC couple capacitor
and etc. information are included. Second part contains PCB layout guide, impedance,
maximum trace, trace width, and trace spacing etc. Third section provides the available
trace length of which designers are able to optimize the high speed signals such as PCIE,
SATA, USB etc.
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2 PCOM-B656VGL

2.1 PCOM-B656VGL Block Diagram

. DDR4 50-DIMM 32GB
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Figure 1 PCOM-B656VGL Block Diagram
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2.2 PCOM-B656VGL Pin-out

Rev 1.0

Pin | Row A Row B Row C Row D

1 GND(FIXED) GND(FIXED) GND(FIXED) GND(FIXED)
2 GBEO_MDI3- GBEO_ACT# GND GND

3 GBEO_MDI3+ LPC_FRAME#/ESPI_CSO0# USB_SSRX0- USB_SSTXO0-
4 GBEO_LINK100# LPC_ADO/ESPI_IO_0 USB_SSRX0+ USB_SSTX0+
5 GBEO_LINK1000# LPC_AD1/ESPI_IO_1 GND GND

6 GBEO_MDI2- LPC_AD2/ESPI_IO_2 USB_SSRX1- USB_SSTX1-
7 GBEO_MDI2+ LPC_AD3/ESPI_IO_3 USB_SSRX1+ USB_SSTX1+
8 GBEO_LINK# LPC_DRQO#/ESPI_ALERTO#(NC) GND GND

9 GBEO_MDI1- LPC_DRQI#/ESPI_ALERT1#(NC) USB_SSRX2- USB_SSTX2-
10 | GBEO_MDI1+ LPC_CLK/ESPI_CK USB_SSRX2+ USB_SSTX2+
11 | GND(FIXED) GND(FIXED) GND(FIXED) GND(FIXED)
12 | GBEO_MDIO- PWRBTN# USB_SSRX3- USB_SSTX3-
13 | GBEO_MDIO+ SMB_CK USB_SSRX3+ USB_SSTX3+
14 | GBEO_CTREF SMB_DAT GND GND

15 | SUS_S3# SMB_ALERT# DDI1_PAIR6+(NC) DDI1_CTRLCLK_AUX+
16 | SATAO_TX+ SATAL_TX+ DDI1_PAIR6-(NC) DDI1_CTRLDATA_AUX-
17 | SATAO_TX- SATAL_TX- RSVD(NC) RSVD(NC)
18 | SUS_S4# SUS_STAT#/ESPI_RESET# RSVD(NC) RSVD(NC)
19 | SATAO_RX+ SATAL_RX+ PCIE_RX6+ PCIE_TX6+
20 | SATAO_RX- SATAL_RX- PCIE_RX6- PCIE_TX6-
21 | GND(FIXED) GND(FIXED) GND(FIXED) GND(FIXED)
22 | SATA2_TX+(NC) SATA3_TX+(NC) PCIE_RX7+ PCIE_TX7+
23 | SATA2_TX~(NC) SATA3_TX-(NC) PCIE_RX7- PCIE_TX7-
24 | SUS_S5# PWR_OK DDI1_HPD RSVD(NC)
25 | SATA2_RX+(NC) SATA3_RX+(NC) DDI1_PAIR4 +(NC) RSVD(NC)
26 | SATA2_RX-(NC) SATA3_RX-(NC) DDI1_PAIR4-(NC) DDI1_PAIRO+
27 | BATLOW# WDT RSVD(NC) DDI1_PAIRO-
28 | (S)ATA_ACT# HDA_SDIN2 RSVD(NC) RSVD(NC)
29 | HDA_SYNC HDA_SDIN1 DDI1_PAIR5+(NC) DDI1_PAIR1+
30 | HDA_RST# HDA_SDINO DDI1_PAIR5-(NC) DDI1_PAIR1-
31 | GND(FIXED) GND(FIXED) GND(FIXED) GND(FIXED)
32 | HDA_BITCLK SPKR DDI2_CTRLCLK_AUX+ DDI1_PAIR2+
33 | HDA_SDOUT 12C_CK DDI2_CTRLDATA_AUX- DDI1_PAIR2-
34 | BIOS_DISO#/ESPI_SAFS 12C_DAT DDI2_DDC_AUX_SEL DDI1_DDC_AUX_SEL
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35 THRMTRIP# THRM# RSVD(NC) RSVD(NC)
36 | USB6- USBT7- DDI3_CTRLCLK_AUX+(NC) DDI1_PAIR3+
37 | USB6+ USB7+ DDI3_CTRLDATA_AUX-(NC) DDI1_PAIR3-
38 | USB_6_7_OC# USB_4 5 OC# DDI3_DDC_AUX_SEL(NC) RSVD(NC)
39 | USB4- USBS5- DDI3_PAIR0+(NC) DDI2_PAIRO+
40 | USB4+ USB5+ DDI3_PAIRO-(NC) DDI2_PAIRO-
41 | GND(FIXED) GND(FIXED) GND(FIXED) GND(FIXED)
42 | USB2- USB3- DDI3_PAIR1+(NC) DDI2_PAIR1+
43 | USB2+ USB3+ DDI3_PAIR1-(NC) DDI2_PAIR1-
44 | USB_2_3_OC# USB_0_1_OC# DDI3_HPD(NC) DDI2_HPD
45 | USBO- USB1- RSVD(NC) RSVD(NC)
46 USBO+ USB1+ DDI3_PAIR2+(NC) DDI2_PAIR2+
47 | VCC_RTC ESPI_EN# DDI3_PAIR2-(NC) DDI2_PAIR2-
48 | RSVD™Y USBO_HOST_PRSNT RSVD(NC) RSVD(NC)
49 | GBEO_SDP SYS_RESET# DDI3_PAIR3+NC) DDI2_PAIR3+
50 LPC_SERIRQ/ESPI_CS1# CB_RESET# DDI3_PAIR3-(NC) DDI2_PAIR3-
51 | GND(FIXED) GND(FIXED) GND(FIXED) GND(FIXED)
52 PCIE_TX5+ PCIE_RX5+ PEG_RX0+ PEG_TXO0+
53 | PCIE_TX5- PCIE_RX5- PEG_RXO- PEG_TXO0-
54 GPIO GPO1 TYPEO# PEG_LANE_RV#
55 | PCIE_TX4+ PCIE_RX4+ PEG_RX1+ PEG_TX1+
56 | PCIE_TX4- PCIE_RX4- PEG_RX1- PEG_TX1-
57 GND GPO2 TYPE1# TYPE2#
58 PCIE_TX3+ PCIE_RX3+ PEG_RX2+ PEG_TX2+
59 | PCIE_TX3- PCIE_RX3- PEG_RX2- PEG_TX2-
60 GND(FIXED) GND(FIXED) GND(FIXED) GND(FIXED)
61 PCIE_TX2+ PCIE_RX2+ PEG_RX3+ PEG_TX3+
62 PCIE_TX2- PCIE_RX2- PEG_RX3- PEG_TX3-
63 | GPI1 GPO3 RSVD(NC) RSVD(NC)
64 | PCIE_TX1+ PCIE_RX1+ RSVD(NC) RSVD(NC)
65 | PCIE_TX1- PCIE_RX1- PEG_RX4+(NC) PEG_TX4+(NC)
66 | GND WAKEO# PEG_RX4-(NC) PEG_TX4-(NC)
67 GPI2 WAKE1#(NC) RAPID_SHUTDOWN GND
68 | PCIE_TXO0+ PCIE_RX0+ PEG_RX5+(NC) PEG_TX5+(NC)
69 | PCIE_TXO- PCIE_RX0- PEG_RX5-(NC) PEG_TX5-(NC)
70 | GND(FIXED) GND(FIXED) GND(FIXED) GND(FIXED)
71 | LVDS_AO0+ LVDS_BO+ PEG_RX6+(NC) PEG_TX6+(NC)
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72 | LVDS_AO- LVDS_BO- PEG_RX6-(NC) PEG_TX6-(NC)
73 LVDS_A1+ LVDS_B1+ GND GND
74 | LVDS_A1l- LVDS_B1- PEG_RX7+(NC) PEG_TX7+(NC)
75 | LVDS_A2+ LVDS_B2+ PEG_RX7-(NC) PEG_TX7-(NC)
76 LVDS_A2- LVDS_B2- GND GND
77 | LVDS_VDD_EN LVDS_B3+ RSVD(NC) RSVD(NC)

78 | LVDS_A3+ LVDS_B3- PEG_RX8+(NC) PEG_TX8+(NC)
79 | LVDS_A3- LVDS_BKLT_EN PEG_RX8-(NC) PEG_TX8-(NC)
80 | GND(FIXED) GND(FIXED) GND(FIXED) GND(FIXED)

81 |LVDS_A_CK+ LVDS_B_CK+ PEG_RX9+(NC) PEG_TX9+(NC)
82 |LVDS_A_CK- LVDS_B_CK- PEG_RX9-(NC) PEG_TX9-(NC)
83 |LVDS_I2C_CK LVDS_BKLT_CTRL RSVD(NC) RSVD(NC)

84 LVDS_I2C_DAT VCC_5V_SBY GND GND

85 | GPI3 VCC_5V_SBY PEG_RX10+(NC) PEG_TX10+(NC)
86 RSVD(NC) VCC_5V_SBY PEG_RX10-(NC) PEG_TX10-(NC)
87 eDP_HPD VCC_5V_SBY GND GND

88 | PCIE_CLK_REF+ BIOS_DIS1# PEG_RX11+(NC) PEG_TX11+(NC)
89 | PCIE_CLK_REF- VGA_RED PEG_RX11-(NC) PEG_TX11-(NC)
90 | GND(FIXED) GND(FIXED) GND(FIXED) GND(FIXED)

91 SPI_POWER VGA_GRN PEG_RX12+(NC) PEG_TX12+(NC)
92 | SPI_MISO VGA_BLU PEG_RX12-(NC) PEG_TX12-(NC)
93 GPOO VGA_HSYNC GND GND

94 SPI_CLK VGA_VSYNC PEG_RX13+(NC) PEG_TX13+(NC)
95 | SPI_MOSI VGA_I2C_CK PEG_RX13-(NC) PEG_TX13-(NC)
96 | TPM_PP VGA_I2C_DAT GND GND

97 | TYPE1O# SPI_CS# RSVD(NC) RSVD(NC)

98 | SER0O_TX RSVD(NC) PEG_RX14+(NC) PEG_TX14+(NC)
99 | SERO_RX RSVD(NC) PEG_RX14-(NC) PEG_TX14-(NC)
100 | GND(FIXED) GND(FIXED) GND(FIXED) GND(FIXED)
101 | SER1_TX FAN_PWMOUT PEG_RX15+(NC) PEG_TX15+(NC)
102 | SER1_RX FAN_TACHIN PEG_RX15-(NC) PEG_TX15-(NC)
103 | LID# SLEEP# GND GND

104 |VCC_12v VCC_12v VCC_12v VCC_12v

105 |VvCC_12v VCC_12v VCC_12v VCC_12v

106 |VCC_12v VCC_12v VCC_12v VCC_12v

107 |VCC_12v VCC_12v VCC_12v VCC_12v

108 |VvCC_12v VCC_12v VCC_12v VCC_12v
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109 |VCC_12v VCC_12v VCC_12v VCC_12v
110 | GND(FIXED) GND(FIXED) GND(FIXED) GND(FIXED)

Table 2 PCOM-B656VGL Pin-Out
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3.1 PCle / PEG
PCOM-B656VGL PCle
PCIET PCIET
Module Pin-out Types 6.7
PCIES PCIES
PCIES PCIES
Module Pin-out Types 6,7
PCIE4 PCIE4
Bucket B1
PCIE3 PCIE3
PCIE2 PCIE2
Module Pin-out Types 6,7,10
PCIE1 PCIE1
PCIED PCIED
Table 1 PCOM-B656VGL PCIE for different types
I ; O 30 Specification T . |PWR Rad
Pin#  |Pin HAME ; £ s BESEYGL Module
Signals Requiring Moduls Temisation i Telemnce(Volf)
A7 conpled off
|c52 FEG_RXIW+ i A7 conpled off modxle
Eﬁ FBY
35 FB: FXi+
s FB3 FXI-
fess FEG, R34
| ] FE: R
%E.L
B2 FBG R
lcas FEG R+ e NC
| B FEG, R
| ) PEG_ RIS+
7] FEG, FIG5-
Ign FB3 R+
Iglz_,;@é&&_
i FBG FXCH
| S FEG_RX™- AC coupled off Mol oy
| B FEG, Foli+
lc= FEG RO
%EB_LL
82 FBS R
foss FBG RX10+
fces PEG, RXI0
| FEG_FXil+
Eae FBG, RX11-
1 FEG P12+
| 57 FEG_RX12-
| B FBG RX15+
[z PEG_FXI3-
Ea& FBG R4t
Fo] FBY_RXI4
foum FE: RX15+
2 |PB RXI5-
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: . COMe 3.0 SFECIFICATION : Pwrr Rail/

# : i o W
il Signals Requining Module Termination Hn Typ |FOOBVCL Moduis Tolerance (Volt)
4] .
A48 |NIC CHOS ESVD Pin 3I3IVEIV
Fulled -up to 3.3V on module with a ]

4 v c |133VIE33Y
449 |CFPU_CFGS 10k ohm resistor CMOS FU 10K ohm to V3P3A. |3.3V3E3
88 |PCIE_CLK_REF+ 9 PCHE COMBINE s

FCIE Eow connector.
439 |PCIE_CLK_REF- o CCHwo COMErprest: [
FCIE Row connector.
0]
B4T |N/C CMOS PU 10K chm to V3P3A, |3.23VE3V
Fulled-up to 3.3V on module witha |1
B48 |CPU_CFGH 10K chih fesiskir CMOS FU 10K ohm to V3P34. |3.3VAY
Fulled-up to 3.3V on module with a 8] EC to COM Express Row |33V
#
B [GB-RESET 10K, ohm resistor CMiSE  |connector. Suspend/3.3V
Pulled-up to 3.3V on modules with a 1 FCH to COM Express 33V
BAE |WAKED® :
10K, ohm resistor CMOS |Row connector, Suzpend/3.3V
Table 2 PCOM-B656VGL PCIE/PEG
PCOM-B656VGL PEG
IP:‘.! Fis NAME gﬂ“ﬁl‘.‘?ﬁ‘m i Pin Typ BESGNCL Mol m“":wﬂ
Ics: FRG_RX+ " ;’""P""] i AT coupled off roduls
%E.L
55 PBG R+
| B FBG_EX1-
fese B Rt
foss FR3 R
%E.L
62 FB3 R33-
| FBG_RX4+ He [
| B FBG R4
| ) FEG 305+
fee FEG RS-
Icn PBG_FX+
i) FBa_Ra-
M FPEG RN I
Ic= FB3_Ra7- A cougled off Module ey
= FEO_FI0+
E?EI FE3_FO3-
%E&L
52 FB3_RX%
foss FRG_FX10¢
) FEG RXI0
£ FEG_FX11+
] PEC BRI
et FEG RXI2
| REX FB3_RX1Z-
| ] FEG _RMIS+
s PEC_RXI3-
% FBG R4+
Ew FB3_RXI4
01 |FBEG_RXIS+
e |FEG RIS
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FBG_TX+

FBG, T

FB3_TH1+

FB3_THL

FBG, T34

FBG T

FBG, TG+

FBG_TX3-

FBG, T4t

FBG_Ti4-

FBG_TS+

FBG, THS-

FBG_TX&+

PEG, TG

FBG_TE+

FEG_TXT

FBG_THE+

FEG_TX5-

PBG TH5+

FEG TH%

FBG, TH10H

FBG_TEI0-

FBG_TH1l+

FPEG_TR11-

FBG_TX12+

PEG_ TXIZ-

FBEG_TX134

PE3_TXIS-

FPBG TRl

3782 R 2R R R R ERRREREREFEERBERER B

FBG_THI+

=
2

FBG_TRISH

=
=

FBG_TX15-

AC coupled on vrodele

0 oF AC coupled
om e roduls (Cens)

AT coupled on rrodule

:

FBG LANERVE

33V F33V

Table 3 PCOM-B656VGL PEG

3.1.1 AC Coupling Capacitor

PCIE / PEG AC Coupling : Device Down

While PCIE devices are designed on COM Express Carrier Board, the AC coupling
Capacitor should be added on the carrier, please refer to below diagram.

COM Express Module

Device Down

Figure 2 PCIE AC Coupling Capacitor - Device Down
(From PICMG COM Express Carrier Board Design Guide)

PCIE / PEG AC Coupling : Add-In Card

X+ —i| RX+
o sl 3
RX+ i Device
RX- I— TX-

COM Express Carrier Board

While PCIE devices are designed as Add In Card, the AC coupling Capacitor should be on
PCle Add-In Card, rather than on the COM Express Carrier Board, please refer to below
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diagram.
COM Express Module Add In Card
™+ —if 5 RX+  pcle
™ @ = RX- add-in
RX+ 5 A IX* Device
RX- ] ] TX-
[
COM Express Carrier Board
Figure 3 PCIE AC Coupling Capacitor - Add In Card
(From PICMG COM Express Carrier Board Design Guide)
3.1.2 PCB layout guideline - PCle/PEG
Parameter PCle Genl/ Gen2 PCle Gen3 PEG Gen3
Bandwidth 25G/56G 8G 8G
Maximum signal line 7/9 inch 7/9 inch
length (coupled traces) |12.0/10 inch (Add In Card/ Device |(Add In Card/ Device
TX and RX Down) Down)

Differential impedance

85 Q +/-15%

85 Q +/-15%

85 Q +/-15%

Single-ended
50 Q +/-15% 50 Q +/-15% 50 Q +/-15%
Impedance
3.5 mil 3.5 mil 3.5 mil
Trace width (W) PCB stack-up PCB stack-up PCB stack-up
dependent dependent dependent
Spacing between 15 mil 15 mil 15 mil
differential pairs PCB stack-up PCB stack-up PCB stack-up
(intra-pair) (S) dependent dependent dependent
Spacing between RX
and TX pairs (inter-pair) |Min. 15mils Min. 15mils Min. 15mils
(s)
Length matching
between differential Max. 5mils Max. 5mils Max. 5mils

pairs (intra-pair)

Reference plane

GND referenced
preferred

GND referenced
preferred

GND referenced
preferred

Spacing from edge of
plane

Min. 10*W mils
(W=trace width)

Min. 10*W mils
(W=trace width)

Min. 10*W mils
(W=trace width)

Via Usage

Max. 2 vias per TX
trace
Max. 2 vias per RX
trace

Max. 1 vias per TX
trace
Max. 1 vias per RX
trace

Max. 1 vias per TX
trace
Max.1 vias per RX
trace
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Table 3 PCIE/PEG Layout information

3.1.3 Passive Devices

AC Cap value (Genl/Gen2) Min =75 nF PCOM-B656VGL AC Cap
Max = 265 nF value

AC Cap value (Gen3) Min = 180nf 220nF
Max = 265 nF

Table 4 PCIE/PEG AC coupling capacitor value

3.1.4 Reference schematic - PCOM-C600 RO

2V _DUAL VCC3 +12V1 +2v1 vees
o o0 0 o)
J22
0.5
B11 12v 1 PRSNT1# PA1 f:0 e
Se 2 123 =
B3 RsVD1 12v 4 [-A3 L
- na-] GND1 GNDB .
56812 BF_SMB_CLK %> SMCLK J_TOK 85—
56,812 BF_SMB_DATA B | SMDAT J 7Dl |FAE—
L B7 = -
Ba| GND2 J TDO FAL—x
3.3V_1 J_TMS [43— i
»*-B8q ;) TRsTH vz A%
B0 33 vaux R srer F
168 PCIE_WAKE# <& d ares PERST# (BUF_PLT_RST# 1,368,12,17.23
Mechanical key
seBl2 [o o e 1 .
; B13| cnp3 REFCLEK+ 4813 § REFCLK1+ 5
1 PCIE_TXP4 B4 1300 REFCLK-{-Al4 REFCLK1- 5
1 PCIE_TXN4 B15 | 13no cnps A1 4
= o
B16 | cnDe Rxpo |18 < PCIE_RXN4
B17d PRoNT2# R0 [-A1L PCIE_RXP4
VECH GND5 GND9
FCIz x1_36PinDIP
121 o =l
OK/a/X

Figure 4 PCIE reference schematic
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vecs
0
s12v1
EE a
ge)
CS4 | OAUMBVIXTRI €S8 | 0AUHBVIXTRIS
ECT  4TUMEVIPOS/TI3| CB4  4.TUNSOMIXTRN206
i
ATUSOVDCTRAZ06 | O AUHBVIXTRI4 o
BL 1oy 4 PRaNT1# DAL
s . B2 12 12v 3 [-A2
= = B2 12vs 12v 4 |42
GNB1 GND34 ==
5715 BF SMB CLK g; % g':.‘m BS_ L spact i J_TCK 4B =
5715 BF SME_DATA 5 B8 | chpar I 1ol B
BT | GnDz 1 TD0 A«
BE ]33y 1 TS A8
#-B8 | TRaTH aav 2 AL
7 Vau 3A
3745 PCIE WAKE® ¥ PCIE_WAKEH B waKER PERSTE AL BUF LT RSTS ~mUF PLT RST# 37.0.15
Mechanical key
AlZ
RSVDZ GND35
PEG_TXPD B13] anpa REFCLK+{-A13 REFCLK4+ §
814 ] o0 REFCLK- {214 REFCLK4- 5
PEG TXND as | X0 o (T |
Bif GND4 Rop0 | AlE PEG RXPO
#BLId prenTs 1% Fixno FA1L
YT
PEG_TRN1 820 1 1yng GND38 1
S WE e
PEG TXP2 822 ] GuoT Ryt |22
B23 { rypa GNDag [FA22
PEG TANZ B2 | rwne GND40 424
AE PEG_RXP2
Bof &g % 226 PEG RENZ
PEG TXP3 BT | 7 aND41 A2
PEG_TANS 82g Tﬁ Gupaz [B22 4 RXP3
8281 cnpi Rxp3 M——pm-%
AL ) S N =B
w830 poyna Rtn [-ao
»B3d pronTy 2% GND43
GHD11 RSVDS [-A32
PEG TXP4 Baa Az
PEG TXNA Bas | 1400 RevDe g
B35 GNDI2 Ripd T PEG RXPH
| T A%
GND12 Rnd
PEG TXPS BaT A3T
PEG_TXNE | e ] e —
) B30 g“’gd GND4E 1o PEG_RXPS
Ba0 | Grnie RepS|agn | PEG RNS
PEG_TXPS B41 ] Tups GuD4y 41 o
PEG_TXNE Baz | 82 onDdn |2
B3| aNDs Rips |43 PR Rofe
Bd4 [Add | PEG RXNE
PEG TXP? Ras | SN By .y a—
PEG TANT BAE| T poririe YT
B47 | cnpia Rp7 [F2AL PEG_RXPT
| Adp |  PEG RENT
BB PRSNT2 3¢ Rxn7 [-A48 S
PEG TXPS psp | SN0 GNRSP,DE; ASD [
PEG TANS B&1 | mﬂ)(p& GNDSE |HAs1
N GND20 RXpa AB2 PEG RXPA
B85 ] cunos Rung [-B52 FEG_RARE
PEG TXPS B54.] Typn GNDS3 (A5t — 4
P
PEG_TXNS B5S nes iy e mxea
PEG TXP10 Ban | oNDz3 R 482 -
. BS& | ASR
PEG TXNIO msa | 110 ] BT |
GND24 Rip10 460 £ Rurid
B81 ] Grpas Rinin [FAEL e R
PEG TXP11 Be2 | T S | ke
PEG TXNiT B&3 | rn1d P o A—
—— B8 | yng Ripit OBl st
BES Y 3] 1
GNDZT Rni1
ssepe B SsiE
] RE8 (T;ﬁ“;gs %‘:2‘152 AER PEG_RXP12
4 Beol | agn if
it I
PEG TANIS Rri | ® AT
TXnt3 GNDE2 S e
B72 | cypag Rp13 [HAIZ -
B3 | anpas Rxni3 |[-AZ3 PEG RN
PEG TXP14 B74 | 1o GNDE3 |-ATL
PEG_TXN1A B7S ATS
Tn14 GNDB4 —
BT6 | anpa Rxpid -
BEG RXRT
PEG TXP15 T onp Roints AT — =Rl
TXpis GNDES
PEG TXNIS B7Y ATY
TXni5 GNDES rm——
B80 | mypay Rip1s [FOE0 !
B8l pranTa 4 Rxn15 [-H81 el
= B82 = GNDB? [-OE2
FCia x16_TEFnDIP

Figure 5 PEG reference schematic
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3.1.5 Max trace length and available carrier trace length -

PCle (Device Down)

PCle Device Down Topology

7813
7816
7361
7362
7715
7715
7372
7372
7771
7770
7399
7401
7749
7752
7360
7361
7738
7741
7412
7410
6652
6652
7136
7136

Table 5 PCIE carrier available traces - Device Down

3.1.6 Max trace length and available carrier trace length -
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PCle (Add In Card)

PCle Add In Card topology

5813
5816
5361
5362
5715
5715
5372
5372
5771
5770
5399
5401
5749
5752
5360
5361
5738
5741
5412
5410
4652
4652
5136
5136

Table 6 PCIE carrier available traces - Add In Card

3.1.7 Max trace length and available carrier trace length -

PEG (Device Down)

PEG Device Down Topology
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Table 7 PEG carrier available traces - Device Down

3.1.8 Max trace length and available carrier trace length -

PEG (Add In Card)

PEG Add In Card In Card Topology
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6978
6684
6681
6728
6729
6481
6482
6565
6564
Table 8 PEG carrier available traces - Add In Card
PCOM-B656VGLUSB2.0
| — COMe 3.0 Specification . BASE' PWR Rail /
] s Sigiisls Requising Module Teasiatica | 7 |Modile Tolerznce (Volt)
lass |usso-
Ad6 |USBO-
B45 |USBL-
B46 |USB1+
ad2 |USB2-
[a43 [uss2=
B42 |USB3-
B43 |USBi+ o | PCHTO COM Express  [3.3V Suspend
439 |USBe- o tonmhation &5 tequined an. USE 0TS, lvigkk | Row connecioe 133V
440 |UsB4+
B39 |USBS-
B40 |USBS+
436 |USBS-
E%gr USBé~
B36 |USBI-
B37 |USBI+
B44 |USB 0 1 OC#
444 |USB 2 3 OC# [Pulled up to 33V stndby on module with I X 3.3V Suspend
L= Vv
B38 |USB 4 5 OC# |a 10K ohm resister cmos  [FUiOKchmo VIV3A. [ .y
438 |USB 6 7 OC#

Table 9 PCOM-B656VGL USB 2.0
PCOM-B656VGL USB3.0




Portwell COM Express Carrier Design Guide_PCOM-B656VGL

Rev 1.0

Fin#

. COMe 3.0 Specification
Pin Name

Signals Requiring Module Termination

Fin Tvp

PWE Rail /
Tolerance (Volt)

BSSE
Maodule

USE_SSRX0-

USE_SSRX¥0+

USE_SSRX1-

USE_S5RX1+

USE_SSRX2- AC coupled off Module.

USB_SSRXZ4+

USE _SSRH3-

USB_SSRX3+

UsE

FCH to COM Express
Fow connector.

AC coupled off
Module,

USE_SS8TX0-

USBE_SSTX0+

USB_SS5TX1-

USE_SSTX1+

I3
lc4
cH
lc7
[co
lc10
Ic12
Ic12
D3
D4
D6
D7
DA

USB_SSTXD- AC coupled off Module.

D10

USB_SSTX2+

Dl

USE_35T¥3-

D13

USE_S5TX34

UsSE

0.1uF AC coupled on

AC coupled on

Module(Gend). Module,

Table 10 PCOM-B656VGL USB 3.0

3.2.1 PCB layout guideline - USB2.0/3.0

Parameter

Trace Routing

Trace Routing

Transfer rate / Port

480 Mbit/s

5.0 Gbit/s

Maximum signal line length
(coupled traces)

Max. 10.0 inches

Max. 7 inches

Differential Impedance

85 Q +/-15%

85 Q +/-15%

Single-ended Impedance 50 Q +/-15% 50 +/-15%
3.5 mil 3.5 mil
Trace width (W) PCB stack-up PCB stack-up
dependent dependent
. . _ 4 mil 4mil
Spacing between differential
o _ PCB stack-up PCB stack-up
pairs (intra-pair) (S)
dependent dependent
Spacing between pairs-to-pairs | _ i )
_ ) Min. 12mils Min. 12mils
(inter-pair) (s)
Spacing between differential ) _ i )
_ Min. 12mils Min. 12mils
pairs
Length matching between _ .
5 mils 5 mils

differential pairs (intra-pair)

Reference plane

GND referenced
preferred

GND referenced
preferred

Spacing from edge of plane

Min. 10*W mils
(W=trace width)

Min. 10*W mils
(W=trace width)
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Max. 1 vias
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Table 11 USB 2.0/ 3.0 Layout information

3.2.2 Reference schematic - PCOM-C605 R2

G

DF USB ON R
3 USB_PNO > 4 3
N 1 gm-\ 5 DF USB 0P R
L peere P FB12 DLW21HN200SQ2
7 USE PN1 M 4 3 DF USB IN R
— >/ wu e
W 1 :{'V"Y'\ 2
* ssarey 20 FB11 DLW21HNS00SQ2
5VSB -
DF_USB 1P R At e hp DRUSE RN
DF USB 1N R 3 o B DF _USB 1IN R
GND |
CM1213A-04MR/MSOP-10 —
D2B
DF_USB OP R " R T— DF_USB 0P R
DF_USB ON R Bl ves L D DF_USB ON R
CM1213A-04MR/MSOP-10
USB2.0[0:1]
L7
R59 ]3]
4 USS0 SSTXN 3 W USBD SSTXN R

4 US30_S3TXP CARAT USBD SSTXP R
RB0 0ré

LBL_BM_I
4 USB1_SSTXN AT A QRGBS 0 00 L

0

o=

L6 R58 0i6

L5 R56 0i6

USB1 SSTXP R

4 USB1_SSTXP DLW21HNG00S
R62 0fé

4 USBO SSRXP ) _wj USB0 SSRXP R

g USBD _SSRXN R

4 USBO_SSRXN > TR
R57 0/6

USB3..0[ gzl ]

USB1_SSRXP R
4 USB1_SSRXP TMW:TL
e 1 LSB1_SSRXN R
4 USBI_SSRXN DLW21HNS00S 0P
R55 0/6

5VSR
D3A
USBO SSTXN R h‘,ﬁ PR 7 USEO SSTXN R
USBO_SSTXP R s B USED_SSTXP_R
ol _B—_I_
CM1ZTIAAMRIMSOP-10 e
D36
USE1 SSTXN R 7 USB1 SSTXN R
Eola LNE3 NC3 Lae
JSB1_SSTXP_R SBE1_5STK
USB1 _SS5T, 5 NC2 LINE 4 g USE STXP R
CM1213A-04MRIMSOP-10
=g DA
Al e
USB1 SSRXN R CHl [ PP [ USB1 SSRXN R
USB1 SSRXP R ¥ ool oo I USET SSRXP R
i _E—Al_
CMAZ13ADANMRIMSOP-10 =
DB
USBO SSRXN R 7 USBO SSRXN R
—'——WH— LINE3 NC3 TS
USBO S5 33 LSEO S5HXP R
——m = S5)Ncz LNE4 B -
CM121 3A-04MRIMSOP-10

USE3.0[0z1]

Figure 6 USB 2.0 / 3.0 Reference schematic 1
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F2 PS1EBVISMD J5
VBUS1 B1 VBUS1
BV DF USE TN R ge | V! Vg 212 OF USB 0N R
DF USE 1P R B3 g}‘ _l [;'é" A3 OF USB 0P R
Bd | o ~aa
VBUS1 USE1 SSRXN R 5 %; SG:R?&_E an USBO SSRXN R
USB1 SSRXP R B c AR USBO SSRXP R
B7 | 3D b aND. Do | A2
USB1_SSTHN R B8 A | USBO_SSTXN R
3 UsB OCEO1 USB1 85TXF R B9 53""’; E s?gxgt ﬁE USBG SSTXP R
L B 8888
Tl UsEaD TREBLUE
Daaa
dadd
FB17 30ZMAB FB1B 30ZMA8
= 2 gt .4 1 2 !
-3 F =
USB2.0+3.0 Connector[0:1] VBUS trace width need 80mils
USB3.0 DEVICE MAX CURRENT: 0.S5A

Figure 7 USB 2.0/3.0 Reference schematic 2

3.2.3 Max trace length and available carrier trace length -

USB 2.0/3.0

8034
8035
7999
7999
7784
7784
7931
7929
7445
7443
8174
8175
7273
7269
8336
8333
4156
4157
4394
4395
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4326

4322

4676

4675

4085

4086

4252

4254

4742

4742

4634

4639

Table 12 Carrier available traces - USB 2.0/ 3.0

Rev 1.0
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3.3 DDI

PCOM-B656VGL DDI1

COMe 3.0 Specification s :
[Fing |Pin Name Cignals Requiring Madule Pine Typ B656 TR Raﬂ;;dﬂ
I Module clerance
D26 |DDIl_PARD:
D27 |DDIl_FARG-
D29 |DDIl FARI+
D30 |DDIl_FARI- 0
TR AC coupled off Module ppp |G eouplsd off Module AC coupled off Module
D33 |DDH_FAIRZ-
D36 |DDI PARS+
D37 |DDIl PAIRS-
EEEI AC coupled on Module
Ip15 |DDn_cTRLCLE_AUX+
100D 3V133V
CMOS :
[LEI AC coupled on Module
DI6 [DDN_CTRIDATA AUX-
I 3V33V
CMOS
1M pll-down 10 logic ground on the I IM pull-down to GHD on the
D34 [DDN_DDC_AUX_SEL e b e 3IVIIIV
1 Fallow INTEL WHL FDG - FD
et |DDI_HPD ae hioaged e 33V 433V
Table 13 PCOM-B656VGLDDI1
PCOM-B656VGL DDI2
COMe 3.0 Specification o .
Pind |Pin Name Signals Requiring Module Pin Typ E’f ?HRR"’I“’&
o Module olenance (Volf)
D39 |DDIZ PAROH
D40 |DDI2_PAIRG-
D42 |DDI2_PARI+
D43 |DDI2 PAIRI- 0 AC conpled
D46 |DDI2 PARZ+ A Gopid ol i pbf  [AecmpsloMedal off Module
047 |DDI2 PARZ-
D49 |[DDI2 PAR3+
D50 |DDIE PAIRS-
10 AC coupled
C32 |DDI CTRLCLE AUX+ ?EEJD S Mohie
cnos |1+ Mot follow COM Eepress 3,39 /33V
0 Spee Figuee 4-1 ; Dual-Mede COM v
DD Express Module Implernentation iy oduh;
(33 |DDL_CTRLDATA_AUX- -
HIOD 33V 133V
CMOS i
IM pull-dovn o logic ground on the| ] 1M pull-diovrn 1o GHD on the
34 |DDI2_DDC AR SEL ek MOs [Modute ISV
I Follow INTEL WHL PDG - FD
D44 |DDI2_HPD it ook v i 33V /33V
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Table 14 PCOM-B656VGL DDI2

3.3.1 PCB layout guideline - DDI (DP)

Parameter Trace Routing
Transfer Rate Max. 5.4 Gbit/s
Maximum signal line length )
4.1 inches
(coupled traces)
Differential Impedance 85 Q +/-15%
Single-ended Impedance 50 Q +/-15%
3.5 mil

Trace width (W
(W) PCB stack-up dependent

Spacing between differential pairs Amil
(intra-pair) (S) PCB stack-up dependent
Spacing between pairs-to-pair Min. 12mils

Spacing between differential pairs and
high-speed periodic signals

Spacing between differential pairs and
low-speed non Min. 15mils
periodic signals

Length matching between differential

Min. 15mils

pairs Max. 5 mils
(intra-pair)
. Min. 10*W mils
Spacing from edge of plane _
(W=trace width)
Via Usage Max. 1
AC coupling capacitors 100nF

Table 18 DDI Layout information

3.3.2 Reference schematic - PCOM-C605 R2
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-
nee_LANEe P 3y LlRSeoRn OFB LINEY PR 1 nors_oe anns | 2
oFB_LaNga N ———C4 DAWESIORE OFBLANEONE 3| poreg ou oorE_iR |4 DB LANELER GU O WRSVIXTRE ., DpB_LANE1_P4
5 GO DOPE_1H & GPE_LANE1 N R G‘Il_;__" 0. ISV TRE v DPB_LANET_N4
boe LANED P S €8 (QIUGNRRE D LANEZ P R L e i |
oPE_LANEZ N S €8 OIUPSWDORI  DPS LANEZN R 2 repn.om popese - DPBLANESPR CH6 | OIPSWXTRE . ppm |ANE3 Pé
1 auoz Dopa_sw [2 D8 LANES W R G | 0.0UZSVXTRE 5 DPB_LANE3 N4
| 4 DP1_ALIX_SEL ::\'i 13- supg enoT |4 -
OPE_AUN L P 18 | pepr: A ]
DEBAUALN 17| DOPE_AUXN noPe_keo |18 DORE_HFD 4 vz
18 s Eg gé e33v |20 UCCS Dty Bort c
= Cim CiT3 = Ci75
P T 4 1206 | 47
ol { 1 ol Ty
= T F = =
R2
R
b 4 =

Figure 8 Reference schematic - DDI

3.3.3 Max trace length and available carrier trace length -

DDI

6309
6309
6105
6103
6259
6259
6401
6400
6122
6122
6305
6305
6238
6238
6354
6353

Table 19 Carrier available traces - DDI
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PCOM-B656VGL LAN
OOMe 3.0 Specificrtion EG56 PWE Ral/
Pinf | Pin Nare Signals Requiving Module Termination. | [Module Tolernce (Vo)
Al2 |[GEEQ_MDID-
AL3 |GEBEQ MDID+
489 |GEEQ MDI1-
410 |GBED MDILl+ (8] Media Dependent Interface )
A6 |GBED_MDI2- - analog  |signal , 1219 phy chip on module Y. max Stupens
AT |GEBEQ _MDI2+ E
42 |GBEQ MDI3-
43 |GEBEQ_MDI3+
oD Gigabit Ethernet Controller O
# ') 3.3V
H3 |OBESLNK CMOS _[link indicator, active low. o e
&4 IGBEQ_LINKIOO# gf{g:j Indicate Ghe signal speed. 3.3V Suspend £ 3.3V
oD : ,
A5 |GBEQ_LINKIOOO# |- CMOS Indicate Gbe signal speed. 3.3V Suspend f 3.3V
Eesarved resistor (NF)
414 |GEBEQO_CTEEF EEF (1219} internal 0.9V 1o central  |GND min 2.3V max
Volt)
ODO) 1219 PHY chip to COM
BZ |GBE(Q_ACT# CHOS  |Exoress R cotmstion 3.3V Suspend £ 3.3V

Table 20 PCOM-B656VGLLAN

3.4.1 PCB layout guideline - LAN

Parameter

Trace Routing

Differential Impedance

100 Q +/-10%

Single-ended Impedance

50 Q +/-10%

Trace width (W)

4 mil
PCB stack-up dependent

Spacing between differential pairs
(intra-pair) (S)

9 mil
PCB stack-up dependent

Spacing between RX and TX pairs

] _ Min. 28 mils
(inter-pair) (s)
Length matching between RX and TX _
o . Max. 10mils
pairs (inter-pair)
Min. 10*W mils

Spacing from edge of plane

(W=trace width)

Table 151 LAN Layout information
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3.4.2 Reference schematic - PCOM-C605 R2

11 {{LAN_LED_100# 3

3 LAN_MDIOP 11 101+ 11

3 LAN_MDION TDI- g*é

3 LAN_MDIP ™2+ GBS

3 LAN_MDIN TD2- i p-id LN YED RIAAZE ¢\ AN_LED 10008 3
3 LA

3 LA

3 LA

3 LA

N_MDI2P TD3+ § L3 |2 {CLAN_LED_LNK# ACT 3
N_MDI2N TDa-

N_MDI3P TD4+ 6 * TR LAN ACTIVE#  R3R 2206, 3VSB

N_MDI3N TD4-

CG1

CG1
+VCT_LAN CT1 il e
C22 ,4.7TU/S0VIXTR/1206
:u.mwwvmm | (- FB1  30Z1A/8
L
= RJ45 1x1 |
N =
RJ45 LAN

Figure 9 Reference schematic - LAN

3.4.3 Max trace length and available carrier trace length -

LAN

Table 22 Carrier available traces - LAN

3.5 SATA

PCOM-B656VGL SATA
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, i COMe 3.0 Specification , EAS6 PWE Rail /
Finf - |Fin Naras algnals Eemuirng Module Termination Fin Ty Module Tolerance (Wolt)
Al6 [SATAD TH+ o
A7 [SATAD TH- SATA
A10 [SATAO R34 I
A0 |SATAD B3 SATA
A0 |SATAY T+ 0
493 |SATAD T SATA
425 |SATAL R¥+ I
426 |SATAD R SATA | OOIWF AC cougled AC cougled
Bl& [SATAL TH+ #C conples on the Modul= 8] on the Maodule{Gen3) oft Module
Bl17 |[SATAL TH- wATA
B19 |SATAL B+ I
B0 |SATAL R¥- SATA
B22 |SATAS THE+ o
B2y [SATAS TH- wATA
Bis |ATAS F¥+ |
B26 [SATAS RH- wATA
A28 |SATA ACTH Sﬁé? FU10E chm 4o WV3P3S  (33V 733V
Indicates immninent suspend operation ; )] PCH o COM Express
Bla [SUIS_SATA# used to notify LPC devices. MOS | Row connsctor 3.3y Suspend /3.3

Table 163 PCOM-B656VGL SATA

3.5.1 PCB layout guideline -SATA

Parameter

Trace Routing

Transfer Rate

Up to 6.0 Gbit/s

Maximum signal line length (coupled
traces)

7.0 inches

Differential Impedance

85 Q +/-15%

Single-ended Impedance

50 Q +/-15%

Trace width (W)

3.5 mil
PCB stack-up dependent

Spacing between differential pairs
(intra-pair) (S)

4mil
PCB stack-up dependent

Spacing between differential pairs and

: e Min. 15 mils
high-speed periodic signals
Spacing between differential pairs and _ _

. Min. 15 mils

low-speed non periodic signals
Length matching between differential pairs _

. . Max. 5mils
(intra-pair)
Spacing from edge of plane Min. 10*W mils
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(W=trace width)
Via Usage A maximum of 1 vias is recommended.

AC Coupling capacitors 10nF

Table 24 SATA layout information

3.5.2 Reference schematic - PCOM-C605 R2

1 SATA_TXP1 11
SATA_TXN1 11

DF_SATA_TXP2 C 3| GND! Ay
3 SATA_TXP2 > 2 | Ty SATA_RXN1 11
3 sATATNZ S DF_SATA TXNZ G <l ey
4 ERTA RS DF_SATA RXN2 C 2 GND2
o RX-
3 SATA RXP2 ég DF_SATA RXP2 C 61 e
GND3
CG1
cG1
CG2 CG2
SATA

& RATE R 2 DF_SATA TXP1 C ; GND1
L TX+
DF_SATA TXN1 C
3 SATA_TXN1 ﬁ : TX-
GND2)
DF_SATA RXN1 C 5
3 SATA_RXN1 22 RX- o o
5 DF SATA RXP1 C 6
3 SATA RXP1 2 Rx+ o o ag
GND3
CG1 LA S o ) S
CG1 — 5 K X e X
eS| pRRLEEOAR
de =S
SATA/Red t:ﬁﬁm'ﬁﬁmﬁ <
= P ] <
= I5hRgn B0
fal

Figure 10 Reference schematic - SATA

3.5.3 Max trace length and available carrier trace length -

SATA

SATAO_RX+
SATAO_RX-
SATAO_TX+
SATAO_TX-
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SATAL RX+

SATA1 RX-

SATAL TX+

SATAL TX-

Table 25 Carrier available traces - SATA

3.

6 LVDS

PCOM-B656VGL LVDS

[pus

(O 3 1 Spevification s

s (Signals Fequiing Module Tervination) Fin Trp bl

FWE Fadl #
Todemse (Woll)

AT1

LVIDE Al

AT

LVDE_AL

ATY

LVEE_Al+

a7

LVLE_Al-

L¥a]

LVLE A

L

LVDS_A2-

AT

LVEE_AS+

LVIE_A%-

LVEE_ACE+ o Acoomting bo COMbe spre 3.0 table 457 Iedsa TP pin sssigamnt
LVLE A CH- - o finition corlay, defindt modele TRN34E0 to LVDS COMe Row

LVEE B+ . Vs coanecion

LVLE_B(-

LVDE_Bi+

LVES_Bl-

LVDE_ B4+

LVLE_B2-

LVDE B3+

LVEE B3-

LVLE_B. CE+

LYLE_B.CK-

L¥L2

LVIE_BRLT.CTRL |- LVDE_BELT_CTRL

LVDE_VDD_EN - o LVLE pansel powes ensble

: CMOE
LYDE_BELT_EN decouting o COMe spec 3.0 table 437 IndswDF pin ssngument

LVDe Ok dafaation co-lay, default modle TPH3E0 fo LYDE COMa Fow

LVILE I2C_DAT - o~ ot tor

IAVESW

Table 26 PCOM-B656VGL LVDS

3.6.1 PCB layout guideline - LVDS

Parameter Trace Routing
Maximum signal line length to the LVDS )
10 inches
connector (coupled traces)
Differential Impedance 85 Q +/-15%
Single-ended Impedance 50 Q +/-15%
Trace width (W) PCB stack-up dependent
Spacing between differential pair signals 30
(intra-pair) (S) PCB stack-up dependent

Table 17 LVDS Layout information
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3.6.2 Reference schematic - PCOM-C605 R2

voCE
P31
 JKIE LVDE CLK
b2 i b LVDS DOC DATA
Voo
20 miles LA b PacooFMesoTz 20 miles BLE
YOOLDE
o . vDO_LVDS
_|+Ec10 J13
R ST=100UMBVE 3x5 8 —
ME cB cir 2 1
QAU2EUIXTRIE 1 LVDZA_DATASY { 4 4 LVDSA_DATAD 3
3 LVDSA_DATAE1 & = & LVDSA_DATA! 3
Bia =i 3 LVDSA_DATAES a Z L\VDSA_DATAZ 3
= = 3 LvDsADATARS o> 2 o LVDSA_DATA 3
3 L¥OSA CLKN 5> L 11 LVDSA_CLKF 3
<« 3 LVD§_DO%_DATS, 1 3 LVDS_B0C_ oLk
3 oo,
-E 3 LVDSE_DATAR) - - 1; LVDSE_DATAD 3
3 LVDSB_DATA#] % ; : LVDSE_DATAT 3
3 LVDSB_DATALZ J LMDSE_DATAZ 3
3 LVDSB_OATAZ) 4<—~-—3‘~ 23 CLVDSB_DATAS 3
3 LVDEB_CLKN o —25“ LVDSE_CLEF 3
= (25— ¢
== )
3

JP14 1~6 Jumpper Setting Tablal

1-3,2-4| 5V, Active High
1-3,4-6| 12V, Active High
3.5,2-4 5V, Active Low
3-5,4-6 | 12V, Active Low

R85
3 BACKLGHT_EN <" A
vee
2.9K6 2 P 13)
o
I Jum;m:lmp
= e 12 P24
34
5 6
Jumper ShantFM 2P
Hesader3Pe2l2 Stmm

Figure 11 Reference schematic - LVDS

3.6.3 Max trace length and available carrier trace length - LVDS

8445

8443

8524

8525

8514

8514

8530

8530
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8761
8765
11271
11271
Table 28 Carrier available traces — LVDS Channel A
8372
8430
8430
8314
8314
8333
8333
8567
8570
8372
Table 29 Carrier available traces — LVDS Channel B
PCOM-B656VGL UART
. : COMe 3.0 Specification , BO56 FWE Rail /
|P”“ LF"‘ Name . |- ale Roquiring Module Teemination. | ™™ % |Module Tolerance (Volt)
o
A02  |SERO_TX CMOS
l
il s Re-claimed from pins thatare VOO _12V  |CMOS | Series connection Schottky diods VIV
101 lserl T supply pans. o and level shift
= CMOS
|
4102 |SERI_REX CMOS

Table 30 PCOM-B656VGL UART
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3.7.1 Reference schematic - PCOM-C605 R2

Rev 1.0

VGE3
VCC3
2 RE00
ATHH
oy uz3A
S— 5 G =
[ SERO_TK———————C "3‘ = A e
REc 5 gt
ATKM -
NTIO2EOT2S NCTWZIGECT0
vECs
(=
0 a0 |
4 4 a BU SERD R
e R i o g TR
G| SERD RN J& D
1 3 % 98, o] ol
NCTWZAGSCTO,|
SNTIIZEOT-23

<20t GUTRE
— 12 ourrs
#—18.1 aiTR2
-1 u{ { ouTR2
#—18-] QUTRY
<131 gUTRS

VGO0 i

VECI e

4
= c18

MRy -4 ——

INR2 f=—

NRA [

nR4 [-I—x

INRs [B—x

Cie |28 G218, D.azuazc.w;u%l
g P ;

S5 com, o mumviaRs

o |2 C224, 0 ZURSVIXTRIE
w2 cgzsi‘l_a.gz_l.lfzgmnﬁ

SPAMIETS20OP.28

Figure 12 Reference schematic - UART
PCOM-B656VGL 12C
N COMe 3.0 Sperification _ B656 PWE Rail /
Pind |FinName | o, Requiring Module Temmination) PnTSE |\iodule | Tolesanee (vl
B33 |BC CK ) -
e iy 000 101k
B34 |BCDAT |
Table 31 PCOM-B656VGL 12C
PCOM-B656VGL SMBuUs
N COMe 3.0 Sperification _ B656 PWE Rail /
Finé | Fin Marae (Signals Requiring Module PInTS0 |\ odule Tolerance (Vol)
El2 |SMB CE Pulledup to 3.3V standbyon. |10 OD
o1¢ |SMB DAT lmode witha 27K chmmisor |CMOS PU 22K ohrn to V3P3A |3.3V Suspend /3.3V
I
Bl5 |SMB_ALFRT# |- a0 [PUB2K ohm to VP34

Table 32 PCOM-B656VGL SMBus

3.9 GPIO

PCOM-B656VGL GPIO
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_ , COMe 3.0 Specification , B656 PWER Rail /
Find [P Nawe |, e Requiring Module Termination. || ™ P |Module Tolerance (Volt)
454 |GPID
263 |Gl Pulled hizgh internally on the medule : PU4.7K ohm to VIP3Z,  [3.3WA3V
e lorn hizh in v com the o CMOS SE chro to . . .
A5 |GPT3
403 |GPOO |-
Bsd  |GROL |-
8] EC to COM Express 33Uy
BE57  |GPO2 - CMOS  |Row connector
RS |GPO3 |-
Table 33 PCOM-B656VGL GPIO
PCOM-B656VGL LPC
. . CDMe 3.0 Specification _ BESH PWR Rail /
Pk P ) o il Beviieg Modie Tiobdios. | 2% [Module Tolerance (Volt)
as0 [P SERRQ [Poiedwpto3 IV onmodilewitha 82K 110 oo bty 10K ohm to V3PS,
resiskor CMOS
0
B3 |LPC_FRAME# B
B4 (LPC_ADO
10 FCH to O0Me Row connector
BS |LPC_ADI raiiis 2.IV0.3V
Bod |LPC_AD2
B? |LFC_ADA
Be  |LPC DRO I NC
Be |LPC DROLE |- CMOE
o] Series connection 22 ohm
BlO |LRPC CLE = CMOS

Table 34 PCOM-B656VGL LPC

3.10.1 PCB layout guideline - LPC

Parameter

Trace Routing

Transfer Rate

25/33 MHz

Maximum signal line length
(coupled traces)

Max. 10 inches

Single-ended Impedance

50 +/-15%

Trace Width

3.5 mil
PCB stack-up dependent

Trace Spacing

4mil
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PCB stack-up dependent

Table 35 LPC Layout information

3.10.2 Reference schematic - PCOM-C605 R2

_ LAN_LED_LNK#_ACT 16
[FRAMER OLFRAMEN 0
[ADD 2ZLADD @
CADT 22LAD1 9
Atk <CLAD1 9
[ADZ LADZ 9
AD3 B
< LAD3 9
VCC3
0
LADD R74 10K/44
= R?‘W‘J
70 R76 . oKdar
LAD E_fmﬁ”
LFRAME# RT: W1UK.I'£J X
= vces
CAD1 1 Z PLT RST#
TADZ 3 4 [ LFRAMER
CADS _5( g CLR_PCL 510
gal

F

B19
B20
B21

B1
B2
B3
B4

| _HE

| BB
BT

| B8 .
A0
Bi1

12

B13
B1.
R15

| B1g |
B17

| BB .

X X
ﬁﬁ NEES
s | o ﬂ:}m
i |
DRBOCNOREYORYER L LR LI L LY L EN=D
850838855358 dspRFLiEarrEinEEzE
w‘(lmggggaﬂllm@mm’ﬂ"Em*’Ew"ng’? LR
et 0Tz EE<EE i L2h L | | Bad
whIGiddooa P EL ERTER 84:4 GND18
@ s B mdm:% - s ‘.5% ag SPKR B3z
Og o | =u"pat w ITT fias
= n 12¢_CLK o
e nar B34

Figure 13 Reference schematic - LPC

3.11 SPI

An external SPI BIOS is designed on the Carrier board, which allows the Module boot from the
Carrier SPI BIOS. To achieve this function, the BIOS_DISO# and BIOS_DIS1# must be designed as a

selectable method on the Carrier.

PCOM-B656VGL SPI
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th - COALe 3.0 Specification BE5G PWE Rail /
Pin Dvarme Pin T:
- Signals Requinng Module Termination = Misdudie Tolemnce (Violt)
acs [Bros posos | L - 1 I — ;
553 |BI08 DIS1E Palled-vp to 3.3V on module with 2 10K ohm resistor oM0s PU 10K obm to VIF3A NA
Power suppiy for camer board SPI - sourced from Module - o 3.3V Suspend
|A91 |SPI_POWER |nominally 33V The module chall provide & miniveem of SFI_POWER R v e
190 mA op SF] POWER -
TR o
Al such terminations shalibe on the Modulz When M o i
492 |SPLMISD  |supporting camier boasd based SPL devizes the SPT MISO R : AR
= Ry LI e ; : CMOS  J{Accrding to Inte]l Fladform Design
lire shall have & series resistor of 33 ohim -
Cide)
jada ISRCLE o 33 chm series connection
AN sich terpminations shallbe op the Module (Acsording to Intel Plavform
5 N CAIOS
] e "% |Design Guide)
BT |SPFLCS# 0
| = CMOS

Table 36 PCOM-B656VGL SPI

3.11.1 Reference schematic - PCOM-C605 R2

SPI_POWER
[¢]

2NTO0ZB0T-23

R280
3.3K04
uz4
5P| CSa0 | Re8 o4 seicsio 1 [ ]
Pl S50 RS SPI0_S0O 2 — v i BIOS DISOH
BITT. o~ 3.3 SPID Whey [ SPI0_CLK 7l 5Pl CLK
4 5 SPIC 5 %JW'V%_‘—SPI T
_]_ 5P _Flash_Socket
SPID WPH =
RZ63
1Kl

; BIOS DISoH
3
2 5amm

el

. BIOS_DIStH
o
040 ==

Figure 14 Reference schematic - SPI
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4 Power

PCOM-B656VGL is designed for both AT and ATX power mode, which depends on the
power mode design on carrier board. The following ATX and AT mode power sequences are
provided for the carrier design guideline.

4.1 Power sequence

The ATX power sequence is based on PCOM-B656VGL-R0 with evaluation carrier
PCOM-C605-R2.

—— From carrier to module To ATX PS
ATX Mode From module to carrier —— Only Carrier Board use

VCC_5V_SBY

PWR_BTN#

SUS_S3#

PSON#

VCC_12V
VCC_5V

e || VCC_3V3
4(]

525.6ms CPUPWRGD

R —
PWR_OK

§ =ty pnbon e Bt it i

S__

451.3ms

SYS_RESET#

P R N B

1

450.1m
573.2ms

CB_RESET#

Figure 15 PCOM-B656VGL ATX Mode power sequence

The AT power sequence is based on PCOM-B656VGL-R0 with evaluation carrier
PCOM-C605-R2.
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—— From carrier to module

_ To ATX PS
AT Mode — From module to carrier

Only Carrier Board use

i//; VCC_5V_SBY
:;,642m53 !

/! ; VCC_12V
b / ; PWR_BTN#
SUS_S3#

10.92ms

VCC_5V
VCC_3V3

3652ms

& PWR_OK

J 266.6ms.

| S—

! CPUPWRGD

SYS_RESET#

— CB_RESETH#

Figure 16 PCOM-B656VGL AT Mode power sequence
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5 Mechanical

5.1 PCOM-B656VGL Dimension

PCOM-B656VGL top side view dimension

r6- 0 2.7 holes/ D é pad
ide

/ both sic Keep oul oney

E?

“~neight limitation: 4 mm

S
=1

I Omammm 1€ ‘@ o

_ ( |
O~ W - r\ o+
a m O o> O

HEBFRRAERR T MocH{Gh LB EL

Figure 17 PCOM-B656VGL Dimension — TOP & Bottom

PCOM-B656VGL side view dimension, along with a heat sink / cooler.
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Figure 18 PCOM-B656VGLDimension - Side view
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6 COM Express Module and Carrier

Protection design

6.1 Module protection

PCOM-B656VGL Type 6 is also compatible with COM Express Type 2 carrier, Schottky
diode protection has been design on the COM Express module for Serial Port,
FAN(PWMOUT & TACHIN), LID and SLEEP. Please refer to Fig.20 Module circuit protection
schematic.

37 25 EQ WM WX
3 ™ I_'IQEC ;gEIE"F.g"F. E|3|E|g|:=ri|g|_
& o8Bl RS e R e e e r = 2 e R
= LWUOZooboon -2 MEpaMNennen
oXoocQ WhFwOwed+ 4+ 4+ 44+ (&)
wm PERE pPEopkopBRE O DEpDBa
SEEEFEREEBEEEEPEEEEEREEREE
=i, e
5 ¢y FTE 17 R
I Co—law
Co—lay
- 2=R0_TH
= ey
3 EVDAE A < =i
A RO THSTE-J0R/S007232 N
T SERD RX 3 e A C UCE R
m ] oIt EC-I.’-M-}#PSI‘FZ}2
o Follow PIOME B2.0 =tuff dipds WCCDEW 3P3 g_m_ P,
_— A c SERD_TX
3 Toes ¥ k&.’-av}bp@:ma}z T
V3EEE o TE o TR N
to-lay Rad 3FI C2f shEistiz f—
o3 o P —— .—;"-Sii:i
I a - seRd R VELDEW 3R3 VIPIL,_EPT with
HOmEE L gﬁt}» B DA 5505 N mas | VOCmE_3E3
— e
B3T2 i

Follow PICME B1.0 stuff dicde

oz
e A c SER1_TH
T g-i.—-av}b::a-:n:vr-z.s-z
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g ﬁ"_'e'%'g'g'ﬁ 'SE@ o'ad g\dlg 0LES Doy EDP BKL GTRL ~~-
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OO~ WE e N o0, O WD ST 00 O 1O O30 100 - 0 WD ST —
+5VSB
\SBIOS_DISt#  [33]
' 5> VGAR [27] '
' S VGA G [27] '
: 5SS VGAB  [27] ,
: S VBAZHSY  [27] i
: S5 VGAVSY [27] H VGA
' S VGA SCL [27] '
E 5> VGA_SDA - [27] E
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R321 S SPLCST 1]
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R678 TORIZI 1Ty
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R679 10KI21 ycepsw 33 FAN
FAN_TACHIN_CN D20C A [ 5> AN TAGHN 133
H751G-40PISODT723-2 _ (33]
SLEEP# CN c AT ROS1 10K2 cvcepsw_3p3
= 555 >» SLP BTN [323]
DCIN CH751G-40P/SOD723-2

Figure 19 Circuit protection on Module

6.2 Carrier protection

Avoiding Carrier accidentally exposure to VCC_12V pool, a circuit protection design should
be implemented on the Carrier, please refer to Fig.21 Carrier circuit protection schematic.
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Figure 20 Circuit protection on Carrier
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7/ Industry Specifications

1. Low Pin Count Interface Specification, Revision 1.0 (LPC)
http://www.intel.com/design/chipsets/industry/lpc.htm

2. Universal Serial Bus (USB) Specification, Revision 2.0
http://www.usb.org/home

3. Serial ATA Specification, Revision 3.0
http://www.serialata.org/

4. PCI Express Base Specification, Revision 2.0
https://www.pcisig.com/specifications

5. PICMG® COM Express Module™ Base Specification
http://www.picmg.org/

6. PICMG®COM Express Carrier Board Design Guide
http://www.picmg.org/

Rev 1.0
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