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PCle Crossover adapter board [AB16-PCleXOVR]
Manual [Ver2.0E]

Introduction

Thank you for choosing PCle Crossover adapter board [Part Number: AB16-PCleXOVR] (“adapter board”
in this manual).

This adapter board supports 1/4/8-lane PCle (PC-Express) and converts between PCle host and PCle
device, and can apply to FPGA evaluation board from Altera or Xiliinx. The adapter board mounts two 8-lane
PCle socket connectors on both of component and solders side, and connects between TX pair and RX pair
in each connector.

Generally, PCle card-edge connector on FPGA evaluation board is assigned as device function and can
insert into PCle socket of general PC so that FPGA can operate as a PCle device. However, when FPGA
evaluation board is connected to the component side socket of this adapter board and some PCle device is
connected to the solder side socket, FPGA with PCle host function in its logic can communicate with
connected PCle device. So this board is ideal for PCle host application development using FPGA evaluation
board.

This adapter board is also necessary when user evaluates NVMe-IP core from DesignGateway.

The feature of the adapter board is as follows.

Host side socket can accept general FPGA evaluation board with PCI-Express 8/4/1-lane.
Device side socket can accept PCle 8/4/1-lane device such as SSD.

Mounts PCle Low-jitter reference clock (HSCL differential signal, 100MHz default) source.

Same PCle clock is supplied to both host and device side.

Side-band signal between host and device connection is configurable by jumper socket.
2.5V/3.3V power supply for side-band pin header for user original daughter board on the header.
Flexible hardware reset with manual reset function for host and device reset usage.

On-board On-Off power supply switch.

12V fan power connector for evaluation target NVMe SSD cooling via 12V fan.

Package List

The adapter board includes following items in its product.
® AB16-PCleXOVR adapter board: 1pcs
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Board Outline

The adapter board size is 40mm width and 80mm length.

Following figure-1 and 2 shows component side and solder side respectively.

(Notes: Current adapter board is different from shown pictures because of PCB improvement revise.
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Jumper Setting

This adapter board mounts three pin headers of J4 (20pin), J5 (4pin), and J6 (3pin), and also has 7 solder
patterns of JP1-JP7 so that they can be set by the user. Each pin header, solder pattern and related circuit
block are described below.

[1]1J4 (20pin header)

J4 is 2x10 pin header shown in figure-3 below, and connects PCle side-band signals of host side and
device side. It also prepares Vcc power supply pin (Pin#11, #12) which is selectable between 3.3V and 2.5V,
so user can build original daughter board on this pin header using this power supply. Figure-5 shows pin
number definition, even number pin at outer side is for host (A) side, and odd number pin at inner side is for
device (B) side. When user set 2.54mm-pitch short plug on the same row of J4, it can directly connect same
PCle side-band signal between host and device. For more detailed J4 pin assignment, refer to the schematic
in the later part of this document.
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Fiqure-3: J4

[2] J5 (4pin header)

J5 is 2x2 pin header shown in figure-4 below, and selects PCle reset signal. Figure-4 also shows pin
number definition. By using 2.54mm-pitch short plug, user can select following reset configuration. This
adapter board mounts following reset IC (U4) which monitors 3.0V threshold at 3.3V power supply, and reset
delay time is 100msec. When user press reset switch (SW1), it can manually generate reset signal.

IC Vendor: T.I Part Number: TPS3808G01DBV

J5 settings:

1-2 Short: Directly connect reset signal between host and device.

1-3 Short: Connect reset output from Reset IC (U4) to reset signal of PCle device side.
2-4 Short: Connect reset output from Reset IC (U4) to reset signal of PCle host side.

Pin#2 [Pin#4

Fiqure-4: J5 pin header for PCle reset
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[3]1J6 (3pin header)
J6 is 1x3 pin header shown in figure-5 below. This pin header shown in Figure-5 can supply +12V for
evaluation target SSD cooling by 12V fan. As described in Figure-5, pin assignment of J6 is (GND, +12V,

No-Connect).

Pin#3
(NC)

Pin#t? Pini
(12v) (GND)

Figure-5: J6 pin header for 12V cooling fan

[4] JP1-JP4 (Solder pattern)
JP1-JP4 is solder pattern for clock parameter settings of PCle clock generator IC, and setting description is

shown at figure-6 below. This adapter board mounts following clock generator IC.
Vendor: IDT Part Number: IDT5V41235PGG
At JP1-JP4 pattern of figure-6, center pad is connected to SO, S1, SS0, and SS1 pin of the clock generator
respectively, and can set parameter by solder short to left side pad (Hi = Vcc) or right side pad (Lo=GND).
Factory default setting is that only JP1 is set Hi and JP2-JP4 are set Lo, so that PCle clock frequency is

100MHz and no SSC.

Output Select Table 1 (MHz) - TSSOP Only

S1 | S0 | CLK(1:0), CLK(1:0)

RS BN ] —= S50 [ 0 25M
= Default
31 0 1 100M esetting

1 0 125M

— 50 1 1 200M

JP4 RN =—xg Spread Selection Table 2 - TSSOP Only
> SS1 | S50 Spread

—_— — pa—

0 0 Mo Spread ég::;:
0] il Down -0.5
1 0 Down -0.75
1 1 No Spread

Fiqure-6: JP1-JP4 solder pattern for PCle clock generator setting
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[5] JP5 (Solder pattern)

JP5 selects Vcc power supply voltage for pin11-12 of J1 pin header, and shown at figure-7 below. When
user builds original daughter board to mount on J1, Vcc (pin11-12) supply power is available with 3.3V or 2.5V
set by this JP5. In figure-7, center pad is connected to pin11-12 of J1, so 2.5V is selected when short with left
side pad and 3.3V is selected when short with right side pad. Factory default setting is 3.3V.

Caution: Do never short all three pads of JP5, otherwise, adapter board shall be damaged!

- h
Figure-7: JP5 solder pattern for Vcc voltage setting

[6] JP6 (Solder pattern)

JP6 on the component side selects 12V power supply to PCle host side and device side. In the figure-8,
center pad is connected to 12V power supply source of this adapter board. And short to the upper pad by
solder can supply 12V to the host (A) side PCle power supply, while short to the lower pad can supply 12V to
the device (B) side PCle power supply. Factory default setting is short between center and lower pad, so 12V
is supplied to PCle device side only.

Figure8: JP6 solderin?can select 12V PCle power supply to host/device side
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[7]1JPT7 (Solder pattern)

JP7 on the solder side selects 3.3V power supply to PCle host side and device side. In the figure-9, center
pad is connected to 3.3V power supply source of this adapter board. And short to the upper pad by solder can
supply 3.3V to the host (A) side PCle power supply, while short to the lower pad can supply 3.3V to the device
(B) side PCle power supply. Factory default setting is short between center and lower pad, so 3.3V is supplied

to PCle device side only.

Figure-9: JP7 soldering can select 3.3V PCle power supply to host/device side
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Figure-11: Adapter board schematic (1/2)

Copyright©2015 Design Gateway Co,.Ltd. All rights reserved.



vize {12V for Device Side PCle)

vize  L12¥ for Host Side PCle)
e [{3.3V for Device Side PCle)

|y [ I

Qll:

[N ]

»

vzza  |(3.3V for Host Side PCle)
3 a2
B seov PRENTHY ol i Bl] j1ov PRaNTH o b
B2 4y +izy |42 B2 41ov +ioy A2
12V +12Y +12v 2V
B - A4 Bd AL
T Bi | emp GND — B suo _Ghp [
s g 22 sMcLi JTaG2TCK [FEx ] oo smcLx JTAG2TCK [
B SMDAT JTAGATDH o8 BE | SmDAT JTAGHTDI a8 i
o, oA Sise, e PR T
#—B2] magyTRSTE +3.3V JTAGHTRST# 3.3V -
P #EIR 43 ava £3.3y -840 i P B 3 3vax +3.3v -0 i 5
WAKER PERST = WAKER PERST [aow,
oLiP3 P
» B2 meserven s — 22| ReserveD chp 412 cKBs
’ GND REFCLK+ — — GND REFCLE+ e -
i Bl peToo REFCLE- 514 —en = Bl oeTpo REFCLI- 14 y
RO Bis i A15 Ed 515 ! 415
e S1T | pranTe PERND (1L £ i B1T 1 pRamTsz pERND LT i
Aif GHND MO Ai8 = Bif GND GND A1R
o L= (s
Beis 518 ] perpt reEsERVED [Hadds —— 212 | oeTps RESERVED [FAldx o
- I=heln) BET ann A20 x =kl DETRY [ A9 =]
521 o 57 AL 821 A1 Fiiis =50
Az Gh'!D C Ep AT T3 B22 END s AT R il
GMD PERnN1 e GND PERN
RH+ 525 £23 s 523 423
FAE- Hod Egﬁ g$ A4 T 524 pEmEpg gNNg ATd
825 | oo PERpe [A23 DE pes | el pemps [A25 (it 1 ;
A2R ATR TR A26 ASE R =
GHD PERNZ —— GHND PERNZ 0+
Bt B27 | peres i |A2T : 27 | o D |-A%2 -
e S28 | pern gnp —a2i L3 B28 1 peTha GHD 428
B2a | O WO Taze TR 522 A28 R NHIZERA
GND PERpS i GND PERPZ
A #E¥ reservED peRns —431 e BRI *E3 reservED PERn3 430 -
PRSNT#2 GND PRINT# GhD
Fosbbe: gg GND RESERVED [od2x T 32 GND RESERVED [Sas-x
= PETPS RESERVED 833 _ PETpa RESERVED 9335
R i A2 B34 A2
a1 pETe Gnp 02 —_— 22| pETna Gup 2 e
B3| Gho pERps 023 s B2 | e PERp4 08 s
iy GND PERN4 THEL GND pemnd 22
537 A37 537 A3T
ey 37| PETps Gip 8T i Ba7| PeTRS G [T
oo e —— e e LR
o o] eno pErRns 2] = s Bt e pefns G4
e Bil | peTps Ghp o4l — Bl seTps GhD 82
PETRE GND : PETNE GHD
B3 | ayp PERps [ T Bd3 | anp PERpS [-42 s
— e ahp PERns |04 - e 24| aho PeRns 044 i
e PETpT GND - 7 GHD
i 545 | petnT GnD 248 - 548 | oeThT GHD 248
e 547 Gnip PERp? A4l 2 B Bl ano FERpT 4t B
- S48 | preNT2 pERn; LAl . BdE | oranTee perny (L4 -
&ND aND GND GhD
] PCIExpress alfl. bl BCIERpress e
7 N 7 RV
Host (&) Side Device (B} Side

Figure-12: Adapter board schematic (2/2)
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Disclaimer
The manufacturer of the product limits liability in following situation or use.
® Any damage to the FPGA evaluation board connected with the adapter board.
® Any damage to the PCle device connected with the adapter board.
® DesignGateway does not guarantee PCle operation between FPGA board and PCle device via the
adapter board.

[Contact]
URL : http://www.design-gateway.com
Email : info@design-gateway.com

Revision Histo

Revision Date Description
1.0J 17-Sep-2015 Initial Japanese manual
1.0E 09-Oct-2015 Initial English manual
2.0E 09-Aug-2021 PCB revised for improvement, added J6 for 12V cooling fan power supply.
Accessories have been discontinued.
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