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2. Overview on Hardware

The PCI card allows high-speed data transfer betwae®C and external hardware (i. e. FPGA
board, DSP). The 64bit/66MHz PCI bus is used, timgscard is predominantly suited for
applications with PC server boards. The PCI caoViges high on-board processing power
and high flexibility, for it is equipped with an BA Xilinx Virtex-11-2000. Two 16k*36bit
FIFOs enable the PCI card to handle long datarasea

PCI Card
Block Diagram
ITAG-I/F: FPGA Power Supply:
FPGA/ . programming [ FPGA- local Flash local PCl-‘bUS‘ driven: S’SY
PLD PLD: - Flash ozl 5w SDRAM switching regulator:
M4A3-6432 1,5V

T Jr_ 7T
JL

. GIOs, ) .
Config-I/F LEDs local (configuration) bus
. Counter-Logic Additional
Rx-Fifo — (Tx-/ Rx-) user- spec.
16k*36bit N\ Logic o
S
H
B
internal SOC-bus g
3 ] A N| W
'S | BusMaster- . ) 4 =
2 . RegisterAccess- differental [\—/| ©
ic | Logic (_64/ 32- Interr_upt- Logic (pass % Driver-ICs g
it Logic through region) | & -
Conversion) T
Tx-Fifo — £
16k*36bit PCI-Core (64 bit/ 66 MHz)
PCI-IIF

[ ] realised by FPGA

[ ] optional for future implementations

For connecting external hardware, the PCI cardigesva configurable 80bit LVDS interface
with additional clock and control lines. The extrhardware is connected by three ribbon
cables via 68pin-Mini-SUB-D connectors (female)., & example, SCSI2-cables may be
used, which are easily availible as PC accessdng. ifitegrated termination resistors are
designed for a line impedance of aboutQ00
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3. Interfacing own Firmware-Modules

The PCl-card comes with a firmware, which is deliveas a PCIl-core (netlist) with an
example top layer and the constraint file.

The core manages the PCI transfer and providesxélié user interface. The user interface
mainly consists of:

two 32bit data bussefTX USR DATA, RX USR DATA). At the PCI-bus, these
busses are accessed via DMA. The datastreams aneedhthrough a 64bit/32bit
conversion and are buffered by the external 16kE¥BOs (seePCl Card Block
Diagram, above). The interface for the user-specific firangvis realized by small
FPGA-internal FIFOs.

the Wishbone Bus, which is accessed at PCI sidPass Through.

An overview on the signal flow is given in the frgubelow. In the delivered example top
layer TX USR DATA, RX USR DATA, and the belonging control lines are directly
connected to the LVDS-interface. The handling & Wishbone Bus is demonstrated by a
small example applicatiomser_app.vhd, which contains a RAM instance accessable via PCI.

As you can see in the figure, there are severalatsgwhich are not used in the example
design:

The 10s md flag a...d can serve as additional LVDS-connections to exzlern
hardware. For example, they can be conneced td/tblebone Bus.

The outputgop0..95 are connected to measurement connectors. Theflecally be
used for logic analyses. There are skrew holeseameighborehood of the connectors
to allow the mounting of a small add-on boardsaB¢enote that signabp52i must
stay connected to one of this IOs for routing reaso

There is an LVDS inpuviD_PCLK, MDMCLK which can be used to supply parts of
the FPGA with an external user clock. For examplBX USR DATA,
RX_USR DATA, ... may be referenced to the external clock by insgrisynchronous
FIFOs.

Notice, that the FPGA connections to the LVDS ifatee (J201..203) can be monitored via
test connectors J204..206. For details please refethe schematic diagram! All test
connectors fit to the ASP-adaptor which is usethieyAgilent logic analysators.
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Signal Flow
FPGA Signals in
Schematic
PCI Core
TX_USR_DATA> tx_md_dout 1201
) Tx_PDATO0..31
LVDS —
Tx-FIFO transceiver Tx_NDATO..31
J\ conversion J\ 16k * 36bit J\ small FIFO (L e, GET G0 | ——.
“/ 64bit to 32bit “/ “/ for interfacing =7 J203
(external) TX USR RD t d rd TX_PRE
4% & LVDS -—— TX_NRE
TX_USR_VLD i
Ll _ tx_ef_o driver/rec. » TX_PEF
TX_NEF
DMA
RX_USR_DATA‘ < rx_md_din 1202
( RX_PDATO0..31
LVDS -
Rx-FIFO transceiver RX_NDATO..31
conversion /L 16k * 36bit /\* small FIFO rx_md_dat_en. direction
PCI 32bit to 64bit \,f for interfacing =0 J203
logic (external) RX_PWE
RX_USR_WR rx_md_wr -
4;4% LVDS f-— RX_NWE
RX_USR_FF x_ff o i
L = L .| driver/rec. » RX_PFF
RX_NFF
PCI_ADDR, PCI_STB,
PCI_WE, PCI_DWR,
PCI_DRD,PCI_ACK USR_APP_
Pass Redisters M\ wishbone [/——————N EXAMPLE:
Through \,—‘/ 9 \,—‘/ control -_
Memory
A
CLK, RST
PCI_IRQ =0’
. . md_flag_a J203
unused in example design, APFLGO..3
set to x"0" LVDs ANFLGO..3
md_ flag_dir(0) transceiver
x direction
J203

unused in example design, % \,/‘:‘> BPFLGO..3
set to x"0' LVDS BNFLGO..3

mdjlagfdir(l) transceiver
+ direction

) ) md_flag_c J203
unused in example design, <\: /‘\,:‘> CPFLGO..3
set to x"0" LVDS CNFLGO..3

md_flag_dir(2) transceiver
+ direction

: ! md_flag_d J203
unused in example design, <: <:> DPFLGO..3
set to x"0" LVDS DNFLGO..3

mdjlagfdir(S) transceiver

! + direction
. J203
connected to FPG:;IQ reLé/elijvSer MD_PCLK
MD_MCLK
led0..7
"1010101" & /Rst ‘ > LEDs
iop0..95 3900
additional test pinsfor Logic Analyser ‘ 3901’
unused in example design J902’
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4. Firmware Download

The firmware of the PCl-card is stored in a flashjch can be updated via PCI. In the flash
two firmware versions are stored. So you can alvkagp a fallback version. The Jumper 1-2
of ST903 (red arrow in figure below) determinesjchifirmware will be executed:
1. Jumper is set:
The FPGA will access the firmware stored in flasgion O for configuration.
2. Jumper is not set:
The FPGA will access the firmware stored in flasgion 1 for configuration.

-
ket

163 ....I.'lnhiu'l!!# T 1

Jumper for selecting the active firmware;
here: the jumper is set, thusthe firmware stored in region 0 will be executed.

At the contact-pair immediately below the jumpeuy@an connect a push-button to force an
FPGA-reconfiguration after programming the flashatd&that you have to reboot your PC
after reconfiguring the FPGA!

Alternatively you can switch off/on your computerforce FPGA-reconfiguration.

The handling of the configuration tool is descrilvedhe software quickguide.
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If none of the configurations stored in the fladlovas PCl-access, you have to program the
card via JTAG. Furthermore JTAG connectivity mayrbquired for storing test firmware
only temporary or for using the ChipScope-tool jpded by Xilinx. The FPGA is connected
to JTAG-connector ST901, which is marked by theebdurow in the figure above. For

detailed pinning please refer to the schematic.

Norddeutsche Landesbank Braunschweig BLZ 250 500 00 Konto-Nr. 528 000
Amtsgericht Braunschweig HRB-Nr. 3504
Geschéaftsfuhrer: Dipl.-Ing. Christoph Juchems
page 8 of 13
HardwareGuide_PCI_Card.doc



O
/:nstitut fir angewandte U @ ﬁ%

\Funksustemtechnik GmbH

5. LVDS Interface

5.1 Key Data of the LVDS-Interface Devices

outgoing LVDS signals (Bus2_D, Contr0..1, Flags):
» differential mode voltage Pb| = 247... 454mV
* propagation delay 1.3 ... 3.6ns

incoming LVDS signals (Tx_D, Contr2..3, Flags, CLK)
» differential mode voltage Jy] = 100 ... 600mV
 common voltage ¥ = 0.5 * |Vpp| ... 2.4V - 0.5 * |\b|
e propagation delay 1 ... 4.5ns
* termination 88 ... 132

Note:
absolute maximum ratings,
specification for load 50 ||10pF (Bus2_D, Flags) resp. ID{J10pF (Contr0..1)

5.2 Connectors for the LVDS-Interface

Connector J201, J202, J203:
mini-SUB-D, 68 pin, female (cables must be fitteithvwnale connectors),
Harting harmik part no. 60 05 068 5100

Pinning SUB-D; Component Side

@@ ) ®@@

& _®
.. @@
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Connector J201: Tx Dat
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connector pin wire no. signal connector pin wire no. signal
1 1 GND 18 35 TX_PDat16
35 2 GND 52 36 TX_NDatl6
2 3 TX_PDat0 19 37 TX_PDatl7
36 4 TX_NDat0 53 38 TX_NDatl7
3 5 TX_PDatl 20 39 TX_PDat18
37 6 TX_NDatl 54 40 TX_NDatl18
4 7 TX_PDat2 21 41 TX_PDat19
38 8 TX_NDat2 55 42 TX_NDatl19
5 9 TX_PDat3 22 43 TX_PDat20
39 10 TX_NDat3 56 44 TX_NDat20
6 11 TX_PDat4 23 45 TX_PDat21
40 12 TX_NDat4 57 46 TX_NDat21
7 13 TX_PDat5 24 47 TX_PDat22
41 14 TX_NDat5 58 48 TX_NDat22
8 15 TX_PDat6 25 49 TX_PDat23
42 16 TX_NDat6 59 50 TX_NDat23
9 17 TX_PDat7 26 51 TX_PDat24
43 18 TX_NDat7 60 52 TX_NDat24
10 19 TX_PDat8 27 53 TX_PDat25
44 20 TX_NDat8 61 54 TX_NDat25
11 21 TX_PDat9 28 55 TX_PDat26
45 22 TX_NDat9 62 56 TX_NDat26
12 23 TX_PDat10 29 57 TX_PDat27
46 24 TX_NDat10 63 58 TX_NDat27
13 25 TX_PDat11l 30 59 TX_PDat28
47 26 TX_NDatl1l 64 60 TX_NDat28
14 27 TX_PDat12 31 61 TX_PDat29
48 28 TX_NDat12 65 62 TX_NDat29
15 29 TX_PDat13 32 63 TX_PDat30
49 30 TX_NDat13 66 64 TX_NDat30
16 31 TX_PDat14 33 65 TX_PDat31
50 32 TX_NDat14 67 66 TX_NDat31
17 33 TX_PDat15 34 67 GND

51 34 TX_NDatl15 68 68 GND
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connector pin wire no. signal connector pin wire no. signal
1 1 GND 18 35 RX_PDat16
35 2 GND 52 36 RX_NDatl16
2 3 RX_PDat0 19 37 RX_PDat17
36 4 RX_NDat0 53 38 RX_NDatl7
3 5 RX_PDatl 20 39 RX_PDat18
37 6 RX_NDatl 54 40 RX_NDat18
4 7 RX_PDat2 21 41 RX_PDat19
38 8 RX_NDat2 55 42 RX_NDat19
5 9 RX_PDat3 22 43 RX_PDat20
39 10 RX_NDat3 56 44 RX_NDat20
6 11 RX_PDat4 23 45 RX_PDat21
40 12 RX_NDat4 57 46 RX_NDat21
7 13 RX_PDat5 24 47 RX_PDat22
41 14 RX_NDat5 58 48 RX_NDat22
8 15 RX_PDat6 25 49 RX_PDat23
42 16 RX_NDat6 59 50 RX_NDat23
9 17 RX_PDat7 26 51 RX_PDat24
43 18 RX_NDat7 60 52 RX_NDat24
10 19 RX_PDat8 27 53 RX_PDat25
44 20 RX_NDat8 61 54 RX_NDat25
11 21 RX_PDat9 28 55 RX_PDat26
45 22 RX_NDat9 62 56 RX_NDat26
12 23 RX_PDat10 29 57 RX_PDat27
46 24 RX_NDat10 63 58 RX_NDat27
13 25 RX_PDatl1l 30 59 RX_PDat28
47 26 RX_NDat11 64 60 RX_NDat28
14 27 RX_PDatl12 31 61 RX_PDat29
48 28 RX_NDat12 65 62 RX_NDat29
15 29 RX_PDatl13 32 63 RX_PDat30
49 30 RX_NDat13 66 64 RX_NDat30
16 31 RX_PDat14 33 65 RX_PDat31
50 32 RX_NDat14 67 66 RX_NDat31
17 33 RX_PDatl15 34 67 GND

51 34 RX_NDat15 68 68 GND
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Connector J203: Flags and Control

connector pin wire no. signal connector pin wire no. signal
1 1 GND 18 35 Tx_PRE
35 2 GND 52 36 Tx_NRE
2 3 APFlg0 19 37 Rx_PWE
36 4 ANFIgO0 53 38 Rx_NWE
3 5 APFlgl 20 39 RX_PFF
37 6 ANFIgl 54 40 RX_NFF
4 7 APFlg2 21 41 Tx_PEF
38 8 ANFIg2 55 42 Tx_NEF
5 9 APFlg3 22 43 GND

39 10 ANFIg3 56 44 GND

6 11 BPFIg0 23 45 MD_PCLK
40 12 BNFIg0 57 46 MD_NCLK
7 13 BPFlgl 24 47 GND

41 14 BNFIgl 58 48 GND

8 15 BPFlg2 25 49 GND

42 16 BNFIg2 59 50 GND

9 17 BPFlg3 26 51 GND

43 18 BNFIg3 60 52 GND

10 19 CPFlg0 27 53 GND

44 20 CNFIg0 61 54 GND

11 21 CPFlgl 28 55 GND

45 22 CNFig1l 62 56 GND

12 23 CPFlg2 29 57 GND

46 24 CNFlg2 63 58 GND

13 25 CPFlg3 30 59 GND

47 26 CNFlIg3 64 60 GND

14 27 DPFIg0 31 61 GND

48 28 DNFIg0 65 62 GND

15 29 DPFlgl 32 63 GND

49 30 DNFlg1l 66 64 GND

16 31 DPFlg2 33 65 GND

50 32 DNFlg2 67 66 GND

17 33 DPFlg3 34 67 GND

51 34 DNFlg3 68 68 GND
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