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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-B706GT. PCOM-B706GT is Type 7,
125x95mm Modular board, more information is included in PCOM-B706GT User's Guide
and can be downloaded from Portwell download center (Or contact your Portwell sales
representative for acquiring PCOM-B706GT User's Guide). This carrier design guide is
dedicated for the designers designing a COM Express Type 7 carrier board which will have
an excellent compatibility with Portwell's PCOM-B706GT modular product.

The layout guideline provided, each interface has three sections, which are detail
PCOM-B706GT pin out, pin name, power rail, PU/PD, AC couple capacitor 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-B706GT

2.1 PCOM-B706GT Block Diagram
PCOM-B706GT  cquipreestywercom | [uriamx mode| [0oc-s5c)

DDR5 ECC Channel

Row AB SO-DIMM SO-DIMM Row CD
]

PCle #0-#3 < 1X PCle 4.0 x4 . PBO#12-15 | | PAOHO~3 | 1x PCle 4.0 x4
[m]< 1x PCle 4.0 x2  PB1#16,17 | | PA1#4~7 | 1x PCle 4.0 x4
POl 15 |
2x SATA _PA3#10~11 [

SA | USBHC #3,4 2x USB 3.2 Gen2x1 USB #0~#1

USB 2 040-#3 < 4x USB 2.0 | USB HC #1,3 4 | : | USBHC#1 2x USB 3.2 Gen2x1 USB #2-#3

NGSI @ L pa2#g 10GbE KR KR #0

GbE ” 1210 |( PCle 4.0x1)  PB1#18 | PA2 #9 10GbE KR KR #1

N

EERPOM
“ PA3#10~11 [ x2, NVME
BIOS EERPOM —
AN AMD® Ryzen Embedded
SF < SPI V3000 CPU
FP7r2 (25mm x 35mm)

N
L

g7
LPG < LPC eSPl to LPC

~ Embedded ﬁ

£C g
e {gﬂﬂ’ Cooller

12C
SERO7SERT
4x GPI/ 4x GPO
WDT / HW Monitor / FAN

SMBUS

12C

SERO0M

GPIO #0~#3

Misc.

SMBus

ININININN

Figure 1 PCOM-B706GT Block Diagram
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2.2 PCOM-B706GT Pin-out

PCOM-B706GT Type7 Pin-Out

GBEO_MDI3- B2 GBEO_ACT# C2 GND D2 GND
A3 GBEO_MDI3+ B3 LPC_FRAME# C3 USB_SSRXO- D3 USB_SSTXO-
A4 | cBEO_LNK100# | B4 LPC_ADO C4 USB_SSRX0+ D4 USB_SSTX0+
A5 | GBEO_LINK1000¢ | B5 LPC_ADf c5 GND D5 GND
A6 GBEO_MDI2- B6 LPC_AD2 C6 USB_SSRXI- D6 USB_SSTX1-
A7 GBEO_MDI2+ B7 LPC_AD3 C7 USB_SSRX1+ D7 USB_SSTX1+
A8 GBEO_LINK# B8 NC c8 GND D8 GND
A9 GBEO_MDI1- B9 NC c9 USB_SSRX2- D9 USB_SSTX2-
A10 | GBEO_MDIM+ B10 LPC_CLK c10 USB_SSRX2+ D10 USB_SSTX2+
A12 | oBE0_MDO- B12 PWRBTN# C12 USB_SSRX3- D12 USB_SSTX3-
A13 | GBEO_MDO+ B13 SMB_CK C13 USB_SSRX3+ D13 USB_SSTX3+
A14 NC B14 SMB_DAT C14 GND D14 GND
A15 SUS_S3# B15 SMB ALERT# | C15 NC D15 NC
A16 | sATAaoTX+ B16 SATALTX+ | C16 NC D16 NC
A17 SATAQ_TX- B17 SATALTX- Cc17 (1588_;2;3__3&?0_3%) D17 (1588_;28G:§L?Tpf 1.3v3)
A18 SUS_sa# B18 SUs STAT | C18 GND D18 GND
A19 | SATAO Rx+ B19 SATATRX+ | C19 NC D19 NC
SATAO_RX SATA1_RX NC NC

A24 SUS_ss# B24 PWR_OK C24 NC D24 NC
A25 NC B25 NC C25 GND D25 GND
A26 NC B26 NC C26 NC D26 NC
A27 BATLOW# B27 wDT Cc27 NC D27 NC
A28 | (SATAACTH | B28 NC C28 GND D28 GND
A29 NC B29 NC C29 NC D29 NC
A30 NC B30 NC C30 NC D30 NC
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PCOM-B706GT Type7 Pin-Out

Pin Row A Pin Row B Pin Row C Pin Row D
A2 GBEO_MDI3- B2 GBEO_ACT# C2 GND D2 GND

A3 GBEO_MDI3+ B3 LPC_FRAME# C3 USB_SSRX0- D3 USB_SSTX0-
A4 | GBEO_LINK100# B4 LPC_ADO C4 USB_SSRX0+ D4 USB_SSTX0+
A5 | GBEO_LINK1000#| B5 LPC_AD1 C5 GND D5 GND

AG GBEO_MDI2- B6 LPC_AD2 Co6 USB_SSRX1- D6 USB_SSTX1-
A7 GBEO_MDI2+ B7 LPC_AD3 C7 USB_SSRX1+ D7 USB_SSTX1+
A8 GBEO_LINK# B8 NC C8 GND D8 GND

A9 GBEO_MDN- B9 NC C9 USB_SSRX2- D9 USB_SSTX2-
A10 | GBEO_MDI+ B10 LPC_CLK C10 USB_SSRX2+ D10 USB_SSTX2+
A12 | GBEO_MDI0- B12 PWRBTN# C12 USB_SSRX3- D12 USB_SSTX3-
A13 GBEO_MDI0O+ B13 SMB_CK C13 USB_SSRX3+ D13 USB_SSTX3+
Al14 NC B14 SMB_DAT C14 GND D14 GND
A15 SUS_S3# B15 SMB_ALERT# | C15 NC D15 NC
A16 SATAQ_TX+ B16 SATA1_TX+ C16 NC D16 NC

10G_SDP2 10G_SDP3

A17 SATAO_TX- B17 SATA1_TX- C17 |a 588_PPSS_)OUT_O_3V D17 | 588_PPSS_)OUT_1_3V
A18 SUS_S4# B18 SUS_STAT# c18 GND D18 GND
A19 SATAO_RX+ B19 SATA1_RX+ C19 PCIE_RX6+ D19 PCIE_TX6+
A20 SATAQO_RX- B20 SATA1_RX- C20 PCIE_RX6- D20 PCIE_TX6-
A22 NC B22 NC Cc22 PCIE_RX7+ D22 PCIE_TX7+
A23 NC B23 NC C23 PCIE_RX7- D23 PCIE_TX7-
A24 SUS_S5# B24 PWR_OK C24 NC D24 NC
A25 NC B25 NC C25 GND D25 GND
A26 NC B26 NC C26 NC D26 NC
A27 BATLOW# B27 WDT c27 NC D27 NC
A28 | (S)ATA_ACT# B28 NC c28 GND D28 GND
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A61 PCIE_TX2+ B61 PCIE_RX2+ C61 PCIE_RX19+ D61 PCIE_TX19+
AB2 PCIE_TX2- B62 PCIE_RX2- C62 PCIE_RX19- D62 PCIE_TX19-
A63 GPI1 B63 GPO3 C63 NC D63 NC
A64 PCIE_TX1+ B64 PCIE_RX1+ C64 NC D64 NC
AB5 PCIE_TX1- B65 PCIE_RX1- C65 PCIE_RX20+ D65 PCIE_TX20+
A66 GND B66 WAKEO# C66 PCIE_RX20- D66 PCIE_TX20-
AB7 GPR B67 WAKE1# C67 | RAPD_SHUTDOWN D67 GND
ABS PCIE_TX0+ B68 PCIE_RX0+ C68 PCIE_RX21+ D68 PCIE_TX21+
AB9 PCIE_TX0- B69 PCIE_RXO0- C69 PCIE_RX21- D69 PCIE_TX21-
' 'A7 1 NC B71 NC C71 PCIE_RX22+ D71 PCIE_TX22+
A72 NC B72 NC C72 PCIE_RX22- D72 PCIE_TX22-
A73 GND B73 GND C73 GND D73 GND
A74 NC B74 NC C74 PCIE_RX23+ D74 PCIE_TX23+
A75 NC B75 NC C75 PCIE_RX23- D75 PCIE_TX23-
A76 GND B76 GND C76 GND D76 GND
A77 NC B77 NC C77 NC D77 NC
A78 NC B78 NC C78 NC D78 NC
A79 GND B79 GND C79 NC D79 NC
A81 NC B81 NC C81 NC D81 NC
A82 NC B82 NC C82 NC D82 NC
A83 GND B83 GND C83 NC D83 NC
A84 | NCSLTX_EN B84 vCcC 5V_SBY | C84 GND D84 GND
A85 GPB B85 VCC_5V_SBY | C85 NC D85 NC
AS86 NC B86 VCC_5V_SBY | C86 NC D86 NC
A87 NC B87 VCC_5V_SBY | C87 GND D87 GND
A88 | PCECKREF+ | B88 BIOS_DIS1# C88 NC D88 NC
PCIE_CK_REF- NC C89 NC D89 NC

A89
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A91 | sPPower | B91 NCSI_CLK_IN Cc91 NC D91 NC
AQ2 SPLMISO B9?2 NCSI_RXDT Cc92 NC D92 NC
A93 | Groo B93 | NosLRoO | CO3 GND D93 aND
A94 SPL_CLK B94 NCSLCRS DV | C94 NC D94 NC
A95 | srwosi | B95 | NosLmD! | C95 NC D95 NC
A96 NC B96 | NS0 | C96 GND D96 oD
AO7 TYPE10# B97 SPI_CS#t co7 NC D97 NC
A98 SERO_TX B9S NCSIARB_IN C98 NC D98 NC
A99 SER0_RX B99 | NcsLArRB OUT | C99 NC D99 NC
A101| SRLTX | B101| FANPWMOUT | C101 NC D101 NC
A102 |  sERI_Rx B102 FAN.TACHN | C102 NC D102 NC
A3 | o B103 sk | C103 GND D103 aND
A104 | voc_12v B104 VCC 12V C104 VCC 12V D104 VCC 12V
A105| veoc 1av B105 VCC_12V C105 VCC_12V D105 VCC_12V
A106 | veoc 1av B106 VCC_12V C106 VCC_12V D106 VCC 12V
A107 | vec tav B107 VCC_12V Cc107 VCC_12V D107 VCC_ 12V
A108 | vecc tav B108 VCC_12v C108 VCC_12v D108 VCC_12V
A109| vec 1av B109 VCC 12V C109 VoG 12V D109 VOC_12V

Table 1 PCOM-B706GT Pin-Out
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3 COM Express Interface

3.1 PCle

PCOM-B706GT PCle #0 ~ #31 Tx signal

Pwr Rail
/Tolerance(Volt)

COM e 2.0/2.1 Specification

Pin# Pin Name (Si_gnals Requiring Module Termination)

Pin Typ B706GT Module

A68 PCIE_TXO0+
A69 PCIE _TXO0—
A64 PCIE TX1+
A65 PCIE_TX1—
A61 PCIE_TX2+
A62 PCIE TX2—
A58 PCIE TX3+
A59 PCIE_TX3— 0.22uF AC coupled on the
AbB5 PCIE_TX4+ Module(Gen3/4).

Ab56 PCIE_TX4—
A52 PCIE_TX5+
AbB3
D19
D20
D22
D23
A71
A72
A74
A75
A77
A78
A81
A82
A39
A40
A36
A37
A25
A26
A22
A23 o AC coupled
D52 PCIE TX16+ AC coupled on the Module PCIE on Module
D53 PCIE_TX16—
D55 PCIE_TX17+
D56 PCIE_TX17—
D58 PCIE TX18+
D59 PCIE TX18—
D61 PCIE TX19+
D62 PCIE_TX19— 0.22uF AC coupled on the
D65 PCIE_TX20+ Module(Gen3/4).

D66 PCIE_TX20—
D68 PCIE TX21+
D69 PCIE TX21—
D71 PCIE TX22+
D72 PCIE TX22—
D74 PCIE_TX23+
D75 PCIE _TX23—
D78
D79
D81
D82
D85
D86
D88
D89
D91
D92
D94
D95
D98
D99
D101
D102

Table 2 B706GT PCIE TX
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PCOM-B706GT PCle #0 ~ #31 Rx signal

Pin#

Pin Name

COMe 3.0 Specification
(Signals Requiring Module Termination)

Pin Typ

B706GT Module

Pwr Rail /
Tolerance(Volt)

B68

PCIE_RX0+

B69

PCIE_RX0-

B64

PCIE_RX1+

B65

PCIE RX1-

B61

PCIE_RX2+

B62

PCIE_RX2-

B58

PCIE_RX3+

B59

PCIE_RX3—

B55

PCIE_RX4+

B56

PCIE_RX4—

B52

PCIE_RX5+

B53
C19
G20
C22
C23
B71
B72
B74
B75
B717
B78
B81
B82
B39
B40
B36
B37
B25
B26

PCIE_ RX5—

B22
B23
C52

C53

PCIE_RX16—

C55

PCIE_ RX17+

C56

PCIE_ RX17-

C58

PCIE_RX18+

C59

PCIE_ RX18-

C61

PCIE_RX19+

C62

PCIE_ RX19-

C65

PCIE_RX20+

C66

PCIE_RX20-

C68

PCIE_RX21+

C69

PCIE_RX21-

C71

PCIE_RX22+

C72

PCIE_RX22-

C74

PCIE_RX23+

C75
C78
C79
C81
C82
C85
C86
C88
C89
Coa1
C92
C94
C95
C98
C99

c1o01
Cc102
A88

AC coupled off the Module.

PCIE

AC coupled off Module

AC coupled
off Module

PCIE_CLK_REF+

A89

PCIE_CLK_REF-

Reference clock output for all PCI Express and PCI
Express Graphics lanes.

0O
PCIE

PCIE

Table 3 B706GT PCIE RX
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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

Il
TX": :: FD(_"‘ PCle
x i R)( .
I Add-in
RX+ [— TX+ Devi
RX- Ill TX- avice

COM Express Carrier Board

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

PCIE / PEG AC Coupling : Add-In Card

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

diagram.
COM Express Module Add In Card
e E RX*  pcle
g 2 RX- Add-i
+ = IL T in
RX & H Device
RX- Q ] TX-
[

COM Express Carrier Board |

Figure 3 PCIE AC Coupling Capacitor - Add In Card
(From PICMG COM Express Carrier Board Design Guide)
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Parameter PCle Gen2 / Gen3 PCle Gen4
Bandwidth 5G/8G 16 G
Maximum signal line length 12.0/10 inch 10/9 inch

(coupled traces) TX and RX

(Add In Card/ Device Down)

(Add In Card/ Device Down)

Differential impedance

85 Q +/-10%

85 Q +/-10%

Single-ended Impedance

50 Q +/-10%

50 Q +/-10%

, 4.5 mil 4.5 mil
Trace width (W)
PCB stack-up dependent PCB stack-up dependent
Spacing between differential 4.5 mil 4.5 mil

pairs (intra-pair) (S)

PCB stack-up dependent

PCB stack-up dependent

Spacing between RX and TX
pairs (inter-pair) (s)

Microstrip > 7H
Stripline > 5H

Microstrip > 9H
Stripline > 5H

Length matching between
differential pairs (intra-pair)

Max. 5mils

Max. 5mils

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)

Via Usage

Max. 2 vias/ Max. 1 vias
(Add In Card/ Device Down)

Max. 2 vias/ Max. 1 vias
(Add In Card/ Device Down)

Table 4 PCIE/PEG Layout information

3.1.3 Passive Devices

AC Cap value (Gen2) Min = 75nf PCOM-B706GT AC Cap
Max = 200nf value

AC Cap value (Gen3/Gen4) Min = 176nf 220nF
Max = 265nf

Table 5 PCIE/PEG AC coupling capacitor value
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3.1.4 Reference schematic - PCOM-C701 ZR1

3V_DUAL VCC3  +12V1 +12V1 VCC3
[e] o o (o] o

s
Bl aavo PRSNTI# DAL R74 04
B 1ve 12v_3 42
Bavs 124 [

GNDT GNDB ==
911,12,1638.39] EC_SMCLKO_R 3> B8 b sMeLk J_TCK 428 =
9,11.12,16,38,39] EC_SMDATO_R g§ SMDAT 77D FAE—

B GND2 J_TD0 FAL
33V_1 JTMS —f‘tg—x
B J_TRST# Tav_2 A2
3.3 Vaux 33v_3
[3,11,12,16) ICH_WAKE_N << Bl \WaKE# PERST: PAIL— 1 {(BUF_PLT_RST# [3,11,12,14,16,35,36)
Mechanical key
£12| Rsvp2 GNp7 412
13| onos REFCLK+ 4412 <CREFCLK1+ [9]
[38] PCIE_TX_C_P4 3> 13 Txp0 REFCLK- 418 REFCLK1- [9]
[38] PCIE_TX_C_N4 Blﬁ TXn0 GND8 A:ﬁ‘
ND4 RXpD PCIE_RX_P4 [38)
vecao—R182 10K/4/X B17o pRaNT2# Rxp ALZ §§ PCIECRX_N4 [38]
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3.1.5 Max trace length and available carrier trace length -

PCle (Device Down)
PCle Device Down Topology

6402.08
6399.55
6451.97
6453.03
6210.43
6209.59
6337.92
6333.74
6368.45
6365.54
6227.32
6232.18
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6751.08

| 670468 |
| 670903
| eetott
| eel4d7 |
| 635849
| 635684
|

|

| 62462
| 62674 |
| 62794
| 628336
| eore14
| eora95
| 639653
| 639913 |
| 645952
| 64642
| 648084 |
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6477.74

6460.01

6460.25

6622.83

6626.19

Table 6 PCIE carrier available traces - Device Down



Portwell COM Express Carrier Design Guide_PCOM- B706GT Rev 0.2

3.1.6 Max trace length and available carrier trace length -

PCle (Add In Card)
PCle Add In Card topology

6402.08
6399.55
6451.97
6453.03
6210.43
6209.59
6337.92
6333.74
6368.45
6365.54
6227.32
6232.18
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6751.08

| 670468 |
| 670903
| eetott
| eel4d7 |
| 635849
| 635684
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| 62462
| 62674 |
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| 628336
| eore14
| eora95
| 639653
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| 645952
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6477.74

6460.01

6460.25

6622.83

6626.19

Table 7 PCIE carrier available traces - Add In Card
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3.2 USB 2.0/3.0

PCOM- B706GT USB2.0

. . COM e 2.0/2.1 Specification . Pwr Rail
Pind Pin Name (Signals Requiring Module Termination) Pin Typ BT06GT Module /Tolerance(Volt)
A45 USBO-
A46 USBO+
B45 USB1-
B46 USB1+ o . . /0 SoC to Com Express Row
VD) USB2 No termination is required on USB pairs. USB connector. 3.3V Suspend/3.3V
A43 usB2+
B42 USB3-
B43 USB3+
B44 USB 0.1 OC# Pulled up to 3.3V standby on module with a 10K Q [
PU 10k oh 33V S d/3.3V
A44 | USB.2.3.0CH resistor CMOS onm uspen
Table 8 B706GT USB 2.0
PCOM-B706GT USB3.0
. . COM e 2.0/2.1 Specification . Pwr Rail
Pinit Pin Name (Signals Requiring Module Termination) Pin Typ B706GT Module /Tolerance(Volt)
C3 USB_SSRX0-
C4 USB_SSRX0+
C6 USB_SSRX1-
C7 USB_SSRX1+ AC led off Modul I 0.33uF AC coupled on the AC coupled off
c9 USB_SSRX2— coupled off Module. PCIE Module for AMD Module.
C10 USB_SSRX2+
C12 USB_SSRX3-
C13 USB_SSRX3+
D3 USB_SSTX0-
D4 USB_SSTXO0+
D6 USB_SSTX1-
D7 USB_SSTX1+ AC led Modul (6] 0.22uF AC coupled on the AC coupled
D9 USB_SSTX2- coupled on Module. PCIE Module on Module
D10 USB_SSTX2+
D12 USB_SSTX3-
D13 USB_SSTX3+
Table 9 B706GT USB 3.0
Note
RXpp: pull-down resistor to VSS, it is recommended to reserve

USBn_TXP
USBn_TXN

USBn_RXP %

LMAX_A CONN

X C_(_:_OUPUNG

A

Reference plane cutout <

‘ No trace stubs in these areas.

USBn_RXN

RX Ccoupuine

USB-A
Connector

TX_D+
TX_D-

RX_D+
RX_D-




3.2.1 PCB layout guideline - USB2.0/3.0
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Parameter

Trace Routing

Trace Routing

Transfer rate / Port

480 Mbit/s

5/10 Gbit/s

Maximum signal line length
(coupled traces)

Max. 12.0 inches

Max. 5 inches/

Differential Impedance

85 Q +/-10%

85 Q +/-10%

Single-ended Impedance

50 Q +/-10%

50 Q +/-10%

4.5 mil 4.5 mil
Trace width (W) PCB stack-up PCB stack-up
dependent dependent
_ _ , 4.5 mil 4.5 mil
Spacing between differential
o , PCB stack-up PCB stack-up
pairs (intra-pair) (S)
dependent dependent
Spacing between RX and TX, Microstrip > 7H Microstrip > 10H
RX and RX pairs (inter-pair) (s) Stripline > 7H Stripline > 8H
Spacing between TX and TX Microstrip > 7H Microstrip > 7H
pairs (inter-pair) (s) Stripline > 7H Stripline > 6H
Length matching between _ ,
5 mils 3 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)

Via Usage

Max. 1 vias

Max. 1 vias

Table 10 USB 2.0 / 3.0 Layout information
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3.2.2 Reference schematic - PCOM-C701 ZR1
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Figure 7 USB 2.0 / 3.0 Reference schematic 1
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Figure 8 USB 2.0 / 3.0 Reference schematic 2
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3.2.3 Max trace length and available carrier trace length -

USB 2.0/ 3.0

8161.83
8160.63
8336.71
8333.83
7756.41
7756.23
8373.46
8376.66
1240.5
1239.32
1453.73
1454.47
1551.18
1551.81
1660.8
1661.63
1646.94
1648.96
1847.12
1846.93
2085.51
2084.3
2518.47
2517.7

Table 11 Carrier available traces - USB 2.0/ 3.0



3.3 GbE LAN

PCOM-B706GT LAN

Portwell COM Express Carrier Design Guide_PCOM- B706GT Rev 0.2

CMOS Row connector.

. . COM e 2.0/2.1 Specification . Pwr Rail

Pind# Pin Name (Signals Requiring Modrl:le Termination) Pin Typ B706GT Module /Tolerance(Volt)
Al12 GBEO_MDIO-
A13 GBEO_MDIO+
A9 GBEO_MDI1-
A10 GBEO_MDI1+ 1/0 Media Dependent Interface 3.3V max Suspend
A6 GBEO_MDI2- Analog signal. 1210 chip on Module. ’
A7 GBEO_MDI2+
A2 GBEO_MDI3-
A3 GBEO_MDI3+

oD Gigabit Ethernet Controller 0
A8 GBEO LINK# CMOS gIink indicator, active low. 3.3V Suspend/3.3V

oD Gigabit Ethernet Controller 0
A4 GBEO_LINK100# CMOS 100 Mbit / sec link indicator, |3.3V Suspend/3.3V

active low.

oD Gigabit Ethernet Controller 0

A5 GBEO_LINK1000%# CMOS 1000 Mbit / sec link indicator, | 3.3V Suspend/3.3V
active low.
Reserved resistor NP
(Reference voltage for ;
Al4 GBEO_CTREF REF Carrier Board Ethernet g;\l\/D nTzI:(
channel 0 magnetics center

B2 GBEO_ACT# OD | 1210 chip to Com Express |5 5y g, opend/33v

Table 12 B706GT LAN

3.3.1 PCB layout guideline - LAN

Parameter

Trace Routing

Differential Impedance

100 Q +/-10%

Single-ended Impedance

50 Q +/-10%

Trace width (W)

3.5 mil

PCB stack-up dependent

(intra-pair) (S)

Spacing between differential pairs

6.5 mil

PCB stack-up dependent

Spacing between RX and TX pairs

Microstrip > 7H

Spacing from edge of plane

(inter-pair) (s) Stripline > 6H
Length matching between RX and TX .
. . Max. 5Smils
pairs (inter-pair)
Min. 10*W mils

(W=trace width)

Table 13 LAN Layout information
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3.3.2 Reference schematic - PCOM-C701-BMC ZR2
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3.3.3 Max trace length and available carrier trace length -

LAN

3292.68

3292.59

3287.02

3287.6

3295.08

3295.07

3287.07

3285.61

Table 14 Carrier available traces - LAN
3.4 SATA
PCOM-B706GT SATA
. . COM e 2.0/2.1 Specification . Pwr Rail
Pint Pin Name (Signals Requiring Module Termination) Pin Typ B706GT Module /Tolerance(Volt)
A16 SATAO TX+ o
A17 SATAOQ_TX- SATA
A19 SATAO_RX+ I
A20 SATAO_RX- SATA 0.01uF AC coupled on the AC coupled
B16 SATA1 TX+ AG coupled on the Module 0 Module(Gen3). on Module
B17 SATA1_TX- SATA
B19 SATA1 RX+ I
B20 SATA1_RX- SATA
0/D(1/0)
A28 (S)ATA ACT# CMOS PU 10k ohm 3.3V / 33V
Indicates imminent suspend operation; used to o _ 3.3VSuspend/

B18 SUS_STAT# notify LPC devices CMOS 3.3V

Table 15 B706GT SATA



Portwell COM Express Carrier Design Guide_PCOM- B706GT Rev 0.2

3.4.1 PCB layout guideline -SATA

Parameter

Trace Routing

Transfer Rate

Up to 6.0 Gbit/s

Maximum signal line length (coupled
traces)

5 inches

Differential Impedance

85 Q +/-10%

Single-ended Impedance

50 Q +/-10%

(intra-pair) (S)

, 4.5 mil
Trace width (W)
PCB stack-up dependent
Spacing between differential pairs 4.5mil

PCB stack-up dependent

Spacing between RX and TX,pairs

Microstrip > 7H

Spacing from edge of plane

(inter-pair) (s) Stripline > 7H
Spacing between TX and TX pairs Microstrip > 5H
(inter-pair) (s) Stripline > 5H
Length matching between differential pairs .
) ) Max. 5mils
(intra-pair)

Min. 10*W mils

(W=trace width)

Via Usage

A maximum of 1 vias is recommended.

AC Coupling capacitors

10nF

Table 16 SATA layout information
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3.4.2 Reference schematic - PCOM-C701 ZR1
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Figure 10 Reference schematic —SATA

3.4.3 Max trace length and available carrier trace length -

SATA

1536.26
1536.24
1570.88
1570.03
1802.7
1805.37
2045.27
2046.22

Table 17 Carrier available traces - SATA
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3.5 NCSI

PCOM-B706GT NCSI

. . . . B706GT Module Pwr Rail
Pin# Pin Name Description Pin Typ follow intel /Tolerance(Volt)
A84 NCSI.TX_EN NC-SI Transmit enable.

B91 NGSI GLK IN NC-SI Clock reference for receive, transmit, and PD 10k ohm to GND
control interface I
B95 NCSI_TXD1 CMOS
- - i 1

596 NCSI TXDO NC-SI Transmit Data PU 10k ohm V_3P3M
B98 NCSI_ARB_IN NC-SI hardware arbitration input. _ 3.3V Suspend /3.3V
B99 NCSI_ARB_OUT NC-SI hardware arbitration output.
B892 NCSLRXD! NC-SI Receive D PU 10k ohm V_3P3M
B93 NCSI_RXDO ecelve Data 0o onm V-

NC-SI Carrier Sense/Receive Data Valid to MC, CMOS
B94 NCSI_.CRS_DV indicating that the transmitted data from NC to PD 10k ohm to GND

BMC is valid.

Table 18 B706GT NCSI

3.5.1 PCB layout guideline - NCSI

Note:

MC.

Parameter Trace Routing
when using 4-point multi drop connections 5.5 inches
when using a point-to-point connection to the ,

8 inches

Single-ended Impedance

50 Q+/-10%

Trace width (W)

PCB stack-up dependent

Trace-to-trace space

12 mils (3h)

PCB stack-up dependent

Table 19 NCSI Layout information

1. The clock-to-data signals length match should be done using the NC-SI timing analysis spreadsheet to

ensure the timing restrictions are met while maintaining the routing length for both clock and data paths below

the maximum values specified.

2. Intel 1210 Layout check list NCSI recommend : total skew from the clock source to all devices should be less

than 1 ns (less than or equal to ~5.5 inches trace length skew).
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3.5.2 Max trace length and available carrier trace length - NCSI

5954.95

5718.4

5704.61

5754.81

5740.21

5816.05

5897.17

5257.6

5356.78

Table 20 Carrier available traces — NCSI

3.6 10GbE LAN

. . - . Pwr Rail
Pin# Pin Name Description Pin Typ B706GT Module /Tolerance(Volt)
D49 10G_KR_TX0+
D50 10G_KR TX0- 10GBASE-KR ports, transmit output differential o no AC coupled on the Module
D42 10G_ KR TX1+ pairs. KR reserve 0 ohm
D43 10G_KR_TX1-

C49 10G_KR_RX0+
C50 10G_KR_RX0- 10GBASE-KR ports, receive input differential I no AC coupled on the Module
Cc42 10G_KR RX1+ pairs. KR reserve 0 ohm
C43 10G_KR_RX1-
. I/0 OD 3.3V Suspend
D39 10G_SFP_SCLO reserve path,same C46 pin 10G_PHY_MDC_SCLO CMOS /3.3V
. [/0 OD 3.3V Suspend
C38 10G_SFP_SDAO reserve path,same D46 pin 10G_PHY_MDIO_SDAO CMOS /3.3V
MDIO Mode: Management Data 1/0 Interface
mode clock signal
for serial data transfers between the MAC and an o
external PHY. CMOS
3.3V Suspend
+
046 |T0G.PHY.MDOSCLO| 195 Mode: 12C Clock signal, of the 2-wire PU 10k ohm to +3V_Dual /33V
management interface I/0 OD
used for serial data transfers between the MAC CMOS
and an external
PHY.
MDIO Mode: Management Data 1/0 Interface
mode clock signal
for serial data transfers between the MAC and an o
external PHY. CMOS
D46 |10G_PHY_MDIO_SDAO PU 10k ohm to +3V_Dual 33V Suspend
- - - I12C Mode: 12C Clock signal, of the 2—wire - /3.3V
management interface I/0 OD
used for serial data transfers between the MAC CMOS
and an external
PHY.
C40 10G_SDPO
D40 10G_SDP1 Software—Definable Pins. Can also be used for I/0 3.3V Suspend
Cc17 10G_SDP2 IEEE1588 support CMOS PU 2.2k ohm +3V Dual /3.3V
D17 10G_SDP3
Interrupt pin from copper PHY or optical SFP I + 3.3V Suspend
o47 10G.INTO Module to the 10GbE controller. cMOS PU i ohm +3V-Dusl /33V

Table 21 B706GT 10GbE LAN
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3.6.1 PCB layout guideline -10GbE LAN

Parameter Trace Routing

Differential Impedance 85 Q +/-10%

Single-ended Impedance 50 Q +/-10%
4.5 mil

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

Spacing between differential pairs 4.5 mil
(intra-pair) (S) PCB stack-up dependent
) , Microstrip > 7H

Spacing to other signals o
Stripline > 7H
(Tx to Rx)
PCB stack-up dependent
Length matching between differential pairs .
. . Max. 5Smils
(intra-pair)
Table 22 10GbE LAN layout information
Note:

1. Implementations with SFP+ connectors do not require AC coupling capacitors on the motherboard as the
SFP+ module provides the AC-coupling capacitors for both the transmit and receive lanes. (Refer to SFF-8431
specification.)

2. Implementation with a PHY/re-timer between SFP+ connector and the processor may require AC coupling
capacitors depending on whether the PHY/re-timer has an integrated AC coupling capacitor or not.

Implementations with PHY/re-timer must follow the recommendations from the vendor
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3.6.2 Reference schematic — AMD PDG

Processor: XGBE Links and Sideband

AGPIOGMDIOD_SCL

AGPIC4DMDIO0_SDA

PCAS545A 4-port
Switches with 4
selectable addresses via

A[1:0]
[
= o
= ) I Bz—-a8
o < o
o a =]
2 —
m —_—
= c 2 -
Z 6>l TX_DISABLE—
= 2T TH_FAULT ———
E (@] T E— ] |+ - —
\¢——— MOD_ABS—— |

L=] L= i ﬁ
— g-—---- glo
E é 7 e
m —
= v
v S> e, TX_DISABLE—
= 3 Q_E TH_FAULT—
5‘ o Rxlos |
o ' ¢+ moD ABS—

PCA9535/

PCA9555

16-Bit GPIO
Expanders w/g
Selectable
Addresses via
Al2:0]

Figure 11 Reference schematic — 10GbE LAN
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3.6.3 Max trace length and available carrier trace length - 10GbE LAN

3367.87
3368.88
3595.28
3591.6
3194.55
3194.13
3288.69
3287.96

Table 23 Carrier available traces - 10GbE LAN
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3.7 UART

PCOM- B706GT UART

Pin# Pin Name Description Pin Typ B706GT Module Pwr Rai
/Tolerance(Volt)
. . (e}
A98 SERO_TX General purpose serial port transmitter CMOS
. . I
A99 SERO_RX General purpose serial port receiver CMOS Series connection a3V / 12y
hottky di ’
A101 SER1_TX General purpose serial port transmitter / CAN_TX Clv(1)OS Schottky diode
. . I
A102 SER1_RX General purpose serial port receiver / CAN_RX CMOS

Table 24 B706GT UART

3.7.1 Reference schematic - PCOM-C701 ZR1

serial Port TX

TAHCI4/S0ICT4

UART Debug Header

TTL/CMOS
INPUTS

TTL/CMOS

Serial Port RX =

TAHCISOIC4

il goanne conscle SOPFE

i

Serial resistor change 1k ohm to 0 ohm

TOINADEO0R

I
T

OUTBUTS

3V_DUA

+5.5V RS-232
voltage levels

RS-232

QUTPUTS

RS-232

INPUTS

OAWIBVIXTRI4

€7

-2
N [+] D AWTEVIXTRA

Figure 12 Reference schematic —-UART

orfrk

7

7
-]
£

FIONADSA0RE
FOSNADFHORE L3

L
I

o =3 - 27 cB w1
- o b C13 ) [ OAWIBVIXTRA
PIAIE/TSSOP-28
C11 | D IWHEVIXTRIE

VIXTRIA.
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3.812C

PCOM-B706GT 12C

. . - . Pwr Rail
#
Pin: Pin Name Description Pin Typ B706GT Module /Tolerance(Volt)
B33 12C_CLK General purpose 12C port clock output 1/0 0D 33V
GMOS | PU 2.2k ohm to +3V_Dual. Suspend/
B34 12C_DAT General purpose 12C port data 1/0 line 3.3V
Table 25 B706GT 12C
3.9 SMBus
PCOM- B706GT SMBus
. . . . Pwr Rail
Pin# Pin Name Description Pin Typ B706GT Module /Tolerance(Volt)
B13 SMB_CK System Management Bus bidirectional clock line 1/O OD
CMOS PU 2.2K ohm to +3V_Dual.
B14 SMB_DAT System Management Bus bidirectional data line 3.3V Suspend/
System Management Bus Alert — active low input I 33V
B15 SMB_ALERT# can be used to generate an SMI# (System cMOS
Management Interrupt) or to wake the system.
Table 26 B706GT SMBus
3.10 GPIO
PCOM- B706GT GPIO
Pin# Pin Name Description Pin T B706GT Module Pur Rail
P P /Tolerance(Volt)
A54 GPIO
A63 GPI1 General purpose input pins. Pulled high internally on I
767 P the Module. CMOS PU 5.6k ohm to +3.3V. 3.3Vv/3.3V
A85 GPI3
A93 GPOO
B54 GPO1 _ (0] EC to Com Express Row
B57 GPO2 CMOS connector. 33v/33v
B63 GPO3

Table 27 B706GT GPIO
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3.11 LPC

PCOM-B706GT LPC

Pint Pin Name Description Pin Typ B706GT Module /To|:rv:n§:(|{/olt)
A50 LPC_SERIRQ LPC Mode: LPC serial interrup Cmgs PU 4.7k ohm to +3.3V
B3 LPC_FRAME# LPC frame indicates the start of an LPC cycle CMOOS
B4 LPC_ADO Bridge to Com Express Row
B5 LPC_AD1 LPC Mode: LPC multiplexed address, command and 170 connector
3.3V/3.3V
B6 LPC_AD2 data bus CMOS
B7 LPC_AD3
B LPC_DRQO#
8 C.DRQ LPC Mode: LPC serial DMA request ! NC

B9 LPC DRQ1# CMOS

[0} Bridge to Com Express Row
B10 LPC_CLK LPC clock output CMOS connector

Table 28 B706GT LPC

3.11.1 Reference schematic - PCOM-C701 ZR1

LPC o

[3,35] LPC_CLK4 1 2 LADO [3
[3,35] LFRAME#_N 3 4 LADT [3
[3] ICH_SERIRQ 5 6 LADZ [3
[3,10,11,12,14,35,36) BUF _PLT RST# 7 g8 LAD3 [3
HeaderdPx2/2 54mm
VCC3
LADO R381A
LADT R3818B
LAD3 R381C
LADZ R381D

LFRAME# N R378
ICH SERIRG R402

T

Figure 13 Reference schematic —-LPC
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3.12 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 _DIS0# and BIOS _DIS1# must be
designed as a selectable method on the Carrier.

PCOM-B706GT SPI

. . e . Pwr Rail
Pin# Pin Name Description Pin Typ B706GT Module /Tolerance(Vokt)
A34 BIOS DISO# Selection strap to determine the BIOS boot device. The 1

Carrier should only float th Il them | cmos | PU 10k ohm to +3V_Dual NA
B8s BIOS DIS1# arrier should only float these or pull them low
Power supply for Carrier Board SP1— sourced from
Module — nominally 3.3V.
A9 SPLPOWER The Module shall provide a minimum of 100mA on ° +3V.Dual
SPI POWER
A92 SPI.MISO Data in to Module from Carrier SPI ! 33v
CMOS
Suspend/
: 3.3V
A95 SPI.MOSI Data out from Module to Carrier SPI ) Level Translator to Com
CMOS Express Row connector
A9%4 SPI CLK Clock from Module to Carrier SPI
B97 SPI.CS# - o
- CMOS

3.12.1 Reference schematic - PCOM-C701-BMC ZR3

Table 29 PCOM-B706GT SPI

SPI_POWER
uz25
3 SPI_PCH CS0 N 1 - 8
<<SF‘I_F’CH_F‘-.=1ISC) R153 154 5p0 50 7 — —— BIOS# R154 3.3K/4
R150 33K/4 SPI0_WP#E 3 — 3 SPI0_CLK R151 47/4  SPI_PCH_CLK
4 5 SPI0_SI R148 47/4  SPI_PCH_MOSI
SPI_Flash_Socket
SPI0_WP#
JPT JP10
R147
1KIBIX ; ™ BIOS_Diso# ; ™ Bios_DISt#
3 3
Header3Px1/2.54mm Header3Px1/2.54mm

—

Figure 14 Reference schematic —SPI

< SPI_PCH_CLK
¢ SPLPCH_MOSI
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4 Power

PCOM-B706GT 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 AT power sequence is based on PCOM-B706GT with evaluation carrier
PCOM-C701-BMC-ZR3
L0p

L T YL L A L SO 1 AP L A TR L7 8 LT LI LR L P T L1 A AR A LA L

B B L0 DL 0 1= 1P L L] T e e g g T o 7 T = 7 e g Y1 S, oy e g e gy e o,

T PWROK

@ zoov @ sV e TiT T fwem (1o
. JI10k points ]

Figure 15 Power Sequence under AT Mode



TN Portwell COM Express Carrier Design Guide_PCOM- B706GT Rev 0.2

AT Style Power Up Boot

_/

VCC_5V_SBY (Optional) (May be tied to VCC_5V)

\

VCC_12V (To CEX)

N—

PWR_BTN# (To CEX) (Optional)

SUS_$3# (From CEX)

VCC_5W 1 For Carrier Board use
VCC_3V3A (not needed by Module)

PWR_CK (To CEX)

Madule Internal Power Rails

\%

MP1

& |«_FER -

SYS_RESET# (To CEX) (Optional)
CB_RESET# (From CEX)

PCI_RESET# (From CEX)

BIOS Starts

Figure 16 Carrier Power Sequence under AT Mode

ATX Style Boot = Controlled by Power Button

VCC_5V_SBY (To CEX)
PWR_BTN# (To CEX)

(Or other wake event)

-
N

SUS_S3# (From CEX)

PSON# (To ATX PS)

—

VCC_12V (To CEX)

Y

VCC_SV:]_ For Carrier Board use
VCC_3V3 (not needed by Module)

~

PWR OK (To CEX)

I

——

Module Intemal Power Rails

/ \ SYS_RESET# (To CEX) (Optional)

CB_RESET# (From CEX)

/ PCI_RESET# (From CEX)

PE

F3R

MFP1

BIOS Starts

—_—

Figure 17 Carrier Power Sequence under ATX Mode
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5 Mechanical

5.1 PCOM-B706GT Dimension

PCOM-B706GT top side view dimension

N Keep-out Zone Keep-out Zone
TOP / /,“
90.35 —©) / /- bl ©) a
f v == ?“‘ ==
o 3

K
13.42 — (r‘ dac =.' i
10.54 —— i : H
5 v © © &
0.00 O = g I\
o o ") O o 0 o~
s v =3
9-® 2.7 holes/ @ é pad
p both side \
BOT N
—= \YR‘ 25.00
© Or~—91.00
7314
33.14
18.00
~— 6.00
A Sy 4.00
L ‘ F1—0.00
el e] o O o (&) = IR <
S Q S o o] H 8
0 — o M D 0 -
NN 0 ™~ ™ v

Figure 18 PCOM-B706GT Dimension — TOP & Bottom
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— (=] [l ]
= O~ o0
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Figure 20 PCOM-B706GT Dimension - Side view



YEN Portwell COM Express Carrier Design Guide_PCOM- B706GT Rev 0.2

6 COM Express Module and Carrier

protection design

6.1 Module protection

PCOM-B706GT Type 7, Schottky diode protection has been design on the COM Express
module for Serial Port, FAN(PWMOUT & TACHIN), LID and SLEEP. Please refer to Fig.21

Module circuit protection schematic.

D12 ]
A ﬂ c SERO_TX

CHT51G-40P/S0D723-2

[17] - TXDA%

133V o TK4,. R490

D12
7] - RXDA# A C_ SER0 RX
CH751G-40P/SOD723-2
R493 TR,
D15 J—\W
[17] - TXDB# A SER1 TX

CH751G-40P/SOD723-2

133y o 4TK4. RS00

[17] - RXDB#

D17
A c SER1 RX

CHT751G-40P/SOD723-2

+3V Dual o _10K4 R503 o
8] - LID# > LID# R

CHT751G-40P/SOD723-2

(=)

R489 4. TK4/X “'

N R491 10KI4 159y
FAN_PWMOUT R C A
* Pl

e

FAN PWMOUT — [17]
CH751G-40P/SOD723-2

R494 4TKIA 99y
D16
FAN TAGHIN R C CEAN.TACHIN  [17]
CH751G-40P/SOD723-2
R501 10KI4_ 43y Dual
D18
SLEEP#  C A | Rso2 0/4 SSLEEPE D - [17]

CH751G-40P/S0OD723-2

Figure 21 Circuit protection on Module
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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.22 Carrier circuit protection schematic.

FAN_PWMOUT R g

R22
Q8 2N7002/S0T-23
TK/4

veces vees
|
=
U1A U1B$
FAN_TACHIN G
/ o2 1K/8  FAN TACHIN R SERTRX 3 D% 4 G
™ QT 2ZN7002/S0T-23 ~
TAHC14/S0IC14 TAHCA4/S0IC14

vees
veea o
|
Tk
o
N b.1uMeviXsR4 uic
>,\]2 F?N PWMOUT —5—|SERU RX =0

~

™ 74HC14/50IC14

Q3 2N7002/S0T-23

AK/IB SER1 RX R

Q2 2N7002/SOT-23

1K/8 SER0OD RX R

74HC14/S0IC14
L1 L o
vees
vees
chca |
J SER0_TX R
SERD TX
Lo# 4| o f Q4 2N7002/SOT-23
D R7 1K LID# R " 74HCA4/SOIC14
Ki4
N Q14 ZN7002/SOT-23 L
74HC14/SOIC14 =
VCC3
vees Q
vees |
13
E
- SER1 _TX R K4 L&
Ue4s| 11 10 SER1_TX
SLEEP# 3 >od—G
D Ri15 1K/8 SLEEP# R Q7 2N7002/SOT-23 o
T4HC14/SOIC14
N Q15 2N7002/S0T-23
T4HC14/SOIC14 L

Figure 22 Circuit protection on Carrier
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7 Industry Specifications

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

Universal Serial Bus (USB) Specification, Revision 2.0 http://www.usb.org/home
PCI Specification, Revision 2.3 https://www.pcisig.com/specifications

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

PCI Express Base Specification, Revision 2.0 https://www.pcisig.com/specifications
PICMG® COM Express Module™ Base Specification http://www.picmg.org/
PICMG®COM Express Carrier Board Design Guide http://www.picmg.org/
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