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The display area shows the TLPs defined in the peg file. Figure 41 shows an excerpt from the
rc2ep_wr_rd.peg file. The rc2ep_wr_rd.peg shown is writes FFFFFFFFs to the six BAR
registers in the Configuration Space Header (CSH). This is done using the Repeat construct.
The first register written is BARO, located at offset O0x10. After writing and reading the CSH,
packets 32 - 34 are MRd64, MW64 0x12345678, and MRd64

X1030_41_040908

Figure 41: RC to EP Write/Read Test

The next figures show BARO configuration packets, followed by write, then read, operations on
BARO.
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Figure 42 shows the configuration of BARO and the read, write, and read transactions. The
address of BARO is 0x0000000060000000. Packet 0 is a CfgWr of the lower order address and
packet 2 is a CfgWr of the higher order address. Packets 4 and 5 use CfgRd TLPs to verify the
configuration writes. Packets 6, 7, and 8 are MRd32, MWr32, and MRd32 TLPs used to read
and write BARO memory.

Double click on the Data field in packet 7 to display the 1234678 value.

The endianess of the address in the CfgWr0 TLP differs from the endianess of the address in
the MWr32 and MRd32 TLPs.

D LeCroy PETracer(TM) PCI Express Protocol Analyzer - [H:\lecroy\rc2ep_cfg wr_rd_bar0.peg]

Iﬁ File Setup Record Generate Report  Search  Wiew Tools  Wwindow Help ﬂilﬁ
SHE P EE e L7 RKKT R D MR OLhe ") 7
25| TP [ RequesterlD [Tag|[  DevicelD | Register|[1st BE ]
%1 0 10:001 000:00:0 0 000:00:0 0x010 1111 00oo000&a0
Wy ait Timeaut Frmt Type
TLP Header Infinite || 30%Y header, no data | Cpl/CplD
25| 1P ) [ RequesterlD_|Tag|[ DevicelD  |Register] [ 1st BE
%1 0 o 10:001 000:00:0 0 000:00:0 0x014 1111 0ooooooo
Whait Timeaut Fmt Type
TLP Header Infinite || 30WY header, no data | CplfCplD

25(| TLP
1 0 00:00100

DevicelD Register | | 15t BE
000:00:0 0x010 111

25(| TLP
1 0 00:00100

DevicelD Register | | 15t BE
000:00:0 Ox014 1M

TLE! R i} F Address 15t BE | Last BE
u] 00:00000 000:00:0 u] 0000000 1111 0ooo
TLP A2 Rex Tag Address 15t BE |Last BE
1] 10:00000 000:00:0 1] E0000000 1111 0ooo 12345678
TLP WEATEA I [ RequesterlD [Tag| [ Address | [1st BE [Last BE
0 00:00000 000:00:0 ] 0000000 1111 0ooo L
j_
PETrainer ML SM:1102 Link State IRitFC State
g li i’: % é% -;" —‘;' L0 Complete
Ready Search: Fwd
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Figure 42: Configuring and Testing BARO
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Figure 43 shows the results after running rc2ep_cfg_wr_rd_bar0.peg. Packet 9 is a MWr32 of

0x12345678 to address 0x0000000060000000. The address is translated using the generic

C_PCIBAR2IPIFBAR_0 to XPS BRAM at Ox8AE10000. In packet 12, the data value
0x12345678 is returned in the CpID packet.

The status fields indicate Successful Completion (SC).

File Setup Record Generate | Report  Search View Tools  Window Help
S HE b em LK F-IKRAR SAFIEIE I N

Packet Be |25 TP |} col CplD RequesterdD |Tag|| CompleterlD Status
5 il 2 P 10:01010 000:00:0 i 000:00:0 SC

Packet 25| TLP | ReguesterlD | Tag DevicelD  |Register| |15t BE
53 il 3 00:00100 000:00:0 i] 000:00:0 0x014 111

Packet | [25]| TLP i o CplD | RequesterlD |Tag|| CompleterlD Status e Address Register 1
7 il 3 2 10:01010 000:00:0 i 000:00:0 SC 000000000

Packet 25|| TP | G MRAE2) RequestedlD | Tag Address 15t BE [Last BE
8 ¥l 4 0 00:00000 000:00:0 0 50000000 1111 | 0000

Packet 26| TLP | Mo Iy | ReguesterlD |Tag|| Address 15t BE |Last BE
& il 5 i 10:00000 000:00:0 i 50000000 1111 0000 12345678

Packet | [25|| TLP k o CplD | RequesterlD [Tag|| CompleterlD Status
10 1 4 i 10:01010 000:00:0 0 000:00:0 5C 1 dword

Packet 25|| TLP RequesterlD |Tag|| Address 15t BE | Last BE
il il G 000:00:0 i 50000000 1111 0000

Packet e 25| TLP k col CplD _RequestedlD |Tan|| CompleterdD Status
{2 il 5 i 10:01010 000:00:0 i] 000:00:0 SC 12345678 =

KI D
PETrainer ML SK:1102 Link State InitFC State
g 1. 15 5 % =L | E) Complete
Search: Fud
Figure 43: BARO Test Results
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Figure 44 shows the verification of the Endpoint to Root Complex PCle transactions using
XMD. In the system.mhs, the PLBv46 Endpoint Bridge generic C_PCIBAR2IPIFBARO is
0x8AE10000, the location of XPS BRAM. This shows that the 0x12346578 written by the
LeCroy Root Complex MWr64 TLP is resident in XPS BRAM.

e+ | Command Prompt - »and

18808 B
345

X1030_44_040908

Figure 44: XMD Verification of BARO Tests
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Figure 45 shows an excerpt of a peg file.

The peg file used as stimuli in LeCroy transactions is readable and editable. In the figure,
templates are defined for Configuration Write and Configuration Read TLPs. The Configuration
Write template is called in the repeat loop to write FFFFFFFFs to the six Configuration Space
Header BARs.

The pegfilesinml505 mb plbv46 pcie/lecroy can be used to test the PLBv46 Endpoint
Bridge on the ML505.

template = TLP{
Name = “MyCfgWrite”
; Template name
TlpType = CfgWrO
; Write device Configuration Space
FirstDwBe = OxF;
First DW Byte Enables
Length =1
;1 DWORD
Payload = ( OxFFFFFFFF )
template = TLP
{
Name = “MyCfgRead”
; Template name
TlpType = CfgRdO
; Read device Configuration Space
FirstDwBe = 0xF; First DW Byte Enables
Length =1
;1 DWORD
}

; Enumerate all 6 Base Address registers

repeat = Begin { Count = 6 Counter = i }

; Write OxFFFFFFFF into Base Address register
packet = “MyCfgWrite” {

Register = ( 0x10 + 1 * 4 )

; Wait for completion received
wait = TLP {
TLPType = Cpl
}
; Read Base Address register
packet = “MyCfgRead” {
Register = ( 0x10 + 1 * 4 )
}
; Wait for completion received
wait = TLP {
TLPType = CplD

repeat = End

X1030_45_040908

Figure 45: peg Example
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Endpoint to Root Complex Transactions

In Endpoint to Root Complex transactions, the read and write operations originate from the
ML505 and target the LeCroy. The LeCroy model used in this application note, the PCI Express
Multi-Lane (ML) Exerciser/Analyzer, does not have target memory. For read operations, the peg
files are written to respond with read data.

Invoke PETracer and run File — Open lecroy/ep2rc_mrd32_1dw.

Endpoint to Root Complex transactions are generated with XMD commands or C code. Since
the MWr and MRd TLPs originate from the ML505, the LeCroy peg files cause the LeCroy to
wait for the TLP(s) from the ML505. Figure 46 shows the peg for the EP to RC MRd32. The
LeCroy waits for the MRd32 packet from the ML505. When the MRd32 packet is received, the
LeCroy returns a Completion with Data (CplID) packet with a 0x12345678 payload.

wait = TLP {TLPType = MRd32 }

Packet=TLP {TLPType=CpID CompleterID = (0:1:0)
Length = 1 ByteCount = 0 LowerAddr = 0x00
Payload = (0x12345678)}

X1030_46_040908

Figure 46: ep2rc_mrd32

Figure 47 defines the functionality of the LeCroy Root Complex when receiving a MRd32
transaction from the PLBv46 Endpoint Bridge endpoint on the ML505.

@ File Setup Record Gemerate Report  Search  Wiew  Tools  Window  Help Aﬂﬂ
@ HE bl o n LI F- KD o= =R
Wait Timeout Fmt Type Stamp 1
TLP Header Infinite |[3DWY header, no data | MRdMWr || 0000 . 000 000 000 5
TLP |f Col CplD RequesterlD |Tag|| CompleterlD
0 P 10:01010 000:00:0 0 000:01:0
Status BCM |Byte Cnit | Lwir Addr [EERE mp
SC 0 0 0x00 12345678 || xDF6ACEEB1 || 0000 . 000 000 000 s |||
[« ] ol
IF'ETlainer ML SM:1702 Link State InitFC State
E-1 1. i 5 5 L, B8 (L0 Complete
Ready Seart

x1030_47_040908

Figure 47: EP to RC MRd32 Test Stimuli (1 DW)
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Figure 48 shows results from running the EP to RC memory read. The peg is loaded. Start
recording by clicking on the Sun icon in the menu bar. Click the Traffic Light icon. Generate a 1
read using XMD.

mrd 0x20000000 1

Click the Black Square to stop recording and view the results.

D LeCroy PETracer(T#) PCI Express Protocol Analyzer - [C:¥WProgram Files\CATC\PETraceridata1157. pex] |Z||E|g|
File Setup Record Generate Report  Search  Wiew Tools  Window  Help Aﬂﬁ
S HE P em LT KR PP D MR DLe ]
TP | . MRd( Tag|[ Address |[1stBE
32 N 00:00000 000:00:0 0 00000000 1111
Last BE LCRC

0000 OxAOB1EEFT

Packet | [25| TLP i Col CplD Tag|| CompleterD
1 %1 32 P 10:01010 000:00:0 0 000:01:0

Status BCM | Byte Cnt | Lwwr Addr LEIRT i mp
SC 0 0 000 12345678 Ox2558609F || 0033 . 2881618085 |4

KI 2l
PE Trainer ML SM:1102 Link. State InitFC State

- B I Gl % s s | |0 Complete

Ready Search:

x1030_48_040908

Figure 48: EP to RC MRd32 Test Results (1 DW)

Figure 49 shows the ep2rc_mrd32_4dw.peg for a four doubleword Endpoint to Root Complex
MRd32.

D2 LeCroy PETracer{T) PCI Express Protocol Analyzer - [H:decroylep2rc_mrd32_4dw.peg] |:|E|[g|
@Eile Setup  Record Generate Report  Search  Wiew Tools  Window Help Aﬂﬂ
S HE bUENE eom bikF- K P Px% | D MM DL e " 7
Wait Timeaout Fmt Type |
TLP Header Infinite || 3DW header, no data | MRAMWr
TR |f ol CplD : Tag || CompleterD Status
0 P 10:01010 000:00:0 0 000010 SC
BCM | Byte Cnt | Lwr Addr LCRC
0 0 0x00 12345678 0000RRRR B76543Z1 FFFFO000 OxFEA3ASDA |||
RIS T
FETrainer ML 5M:1102 Link State InitFC State
EHb % é% = s Lo Complete
Search:

Ready
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Figure 49: EP to RC MRd32 Test Stimuli (4 DW)
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Figure 50 shows results from running the XMD command below.

mrd 0x20000000 4

=

Do LeCroy PETracer{IM] PCI Express Protocol Analyzer - [C:\Program Files\CATC\PETracertdatal157. pex]

File Setup Record Generate Report  Search  Wiew  Tools  Window Help Aﬂﬁ
= EHE Y ENE e m L G- RS S A N O SR N
[+]
Packet Re 25| TLP ol CplD | RequesterlD |Tag|| CormpleteriD Status | |BCM
1 %1 33 F 10:01010 000:00:0 0 000:01:0 SC 0
Byte Cnt [ Lwr Addr
0 000 12345678 0000RARAA 87654321 FFFFOO000
Packet 25 TP |# Mermn MRd(32) Address 1st BE |Last BE
2 *1 34 N 00:00000 000:00:0 0 00000000 1111 | 0000
Packet 2 TP |# Mern MR d(32) Address st BE |Last BE
o %1 35 N 00:00000 000:00:0 0 0000000C 1111 | 0000
Packet 25| TLP | o MRd(32) RequesterlD | Tag Address 15t BE |Last BE
4 *1 38 N 00:00000 000:00:0 0 0000000C 1111 | 0000 ]
ETES =
PETrainer ML 5M:1102 Link State InitFC State:
5 3'. 3: 5 g —____:, g L0 Complete
Feady Search: Fud

Figure 50: EP to RC MRd32 Test Results (4 DW)

Endpoint to Root Complex Write Transactions

X1030_50_040908

Figure 51 shows the peg for the EP to RC MWr32. As with EP to RC memory reads, start
recording by clicking on the Sun icon, and then click on the traffic light.

wait = TLP {
TLPType = MWr32
}

X1030_51_040908

Figure 51: ep2rc_wait_mwr32.peg
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Figure 52 shows LeCroy Root Complex setup for analyzing an Endpoint to Root Complex
MWr32 operation.

D LeCroy PETracer(Ti) PCl Express Protocol Analyzer - [H:Mecroyiep2rc_wait_mwr32. peg]

@ File Setup Record Gemerate Report  Search  Wiew  Tools  window  Help =&
SHE P B e LuF MR/ T -KRE2Be][CLau "] ~
Wait Timeout Fmt Type
TLL}Header Infinite || 3DWY header, with data | MRd/Mr || 0000 . 000 000 000 5
] | ol
PE Trainer ML SH:1102 Lirk State InitFC State
-1 3; 35 5 éé Tg 'T‘;'_‘ Lo Complete
Ready Ln 1,. Coll Search: Fud
X1030_52_040908

Figure 52: EP to RC - Write Operation

The xmd command below generates the stimuli for the PLBv46 Endpoint Bridge to transmit the
TLP.

mwr 0x20000000 0x12345678
Figure 53 shows the Analyzer output for an EP to Root Complex Memory Write of 0x12345678.

LeCroy PETracer(TM) PCI Express Protocol Analyzer - [C:¥Program File: \PETraceridatal137. pex] EE
. File Setup Record Generate Report Search  Wiew Tools  Window  Help Aﬂﬂ
L T R e e TR EL VP EIE
ER ik Address 1st BE
37 10:00000 000:00:0 00000000 1111
Last BE LCRC in D
0000 [|12345678 O 11200AF A 0017 5933329885 -
[«J ] 2]
FETrainer ML 5M:1102 Link State InitFC State
FEadH 5 g ’—3 —;_;" Lo Complete

Search: F
X1030_53_040908

Ready

Figure 53: EP to RC Write Results

The write operation is easily varied using XMD. The XMD command below writes eight
locations.

mwr 0x20000000 0x12345678 8
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Figure 54 shows the results from running the eight doubleword Endpoint to Root Complex write
transaction.

- [Blx)|

El\e Setup Record Generate Report  Search  Wiew Tools Window Help =5l =|
SHE PEHE e - ARE PePx% 2 M B L B0 8 7|

) equesteriD [Tag|[ Address  |[1st BE [Last BE|
10:00000 | 0 || oooooooo  |[ 1111 | oooo ||12345678

Address |15t BE [Last BE |
00000004 || 1111 | 0000 |[12345678

e
|
[Fader JAFs|[TF
i |
a1
5[ 11 |
22

[Pacet JAIIZS] [ TLo | [ Requesterl ABEESS ] [ 1ot BE [Last EE |
L 5 B 43 3 : 00000014 |[ 1111 [ 0000 |[12345678

Address  |[1st BE [Last BE |
00000008 |[ 1111 | 0000 |[12345678

00.0

[Tag][ Address  |[1st BE [Last BE |
| 0 || oooooooc || 1111 | oooo [[12343678

Address_|[1stBE[LastEE ]|
00000010 |[ 1111 [ o000 |[12345678

[ Facer [AZ5] [ TC° | RV iester T Taa] [ Address ] [1st B [Laet o |
L6 B 44 10:00000 pooooo | o || ooocooots || 1111 | oooo |[12345878
oD [Tag|[ Address  |[1st BE [LastBE |

UL
0

[ Packet [5

" 45 10:00000 00000 | oooooo1c [ 1111 | 0000 |[1 dword

4 ﬂ#
PETrainer ML SN:1102 Link State InitFC State

EnRnt S % L= ) Complete

Ready Search: Fwd

X1030_54_040908

Figure 54: EP to RC Write Results - 8 DW
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Testing with a
PC

Using a Personal Computer (PC) as Root Complex is an inexpensive method of verifying
PLBv46 Endpoint Bridge functionality. PCltree and the Memory Endpoint Test run on PCs.
Figure 55 shows the ML505 in a Dell 390 PC. The PC runs Windows XP and has the ISE, EDK,
and PCltree software installed. The PC PCle integrated circuits act as root complex. The Dell
390 has a x1 connector for PCle slot 1 and a x8 connector for PCle slot 4. In the Dell 390, only
4 of the 8 lanes of the x8 connector are active. The ML505 is powered from the ML505 power
supply. The ML505 is inserted in PCle slot 1.

The USB Platform Cable is connected to the ML505 JTAG port for Impact, XMD, and
ChipScope operations. A Serial Communication Cable is connected to communicate to a
communication terminal.

X1030_55_040908

Figure 55: PC Test Environment

The power up sequence of the PC affects the PCle scan. In order for BIOS to recognize the
drivers and PCle BARs at power up, the FPGA bit file should be loaded prior to PC power up.

It is possible to configure the FPGA after PC power up using JTAG mode, but a warm restart is
usually required to get a PCI scan to work. A warm restart is a PC Shutdown with Restart. Xilinx
recommends writing the ML505 XCF32P PROM with the contents of the MCS file so that
configuration occurs at power up.

Xilinx recommends the use of the Master SelectMap configuration mode. Since it is faster than
Master Serial mode, the ML505 is more likely to be configured at the time of the PCle scan.

Configuring the ML505 vIx50t when used in a PC PCle Slot

Theml505 mb plbv46 pcie/ready for download/ml505 mb plbv46 pcie.mcsis
the configuration file for this reference design. Because in PC based application it can save so
much time to configure from the PROM, the next figures provide the steps for creating a mcs for
the ML505.
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Figure 56 shows the ML505 Boundary Scan chain. The first XCF32P is used to configure the
FPGA. Right clicking on the XCF32P invokes the Prepare PROM GUI.

& iMPACT - [Boundary Scan]

% Filz Edit View Operations Output Debug ‘Window Help =& ]
PEH S RBEX(SRINN T BS0 9N
Flows x
- EBoundary Scan
- BalSlaveSerial
EESelectMAP
B Desktop Canfiguration Bl E e E Exibe ; EXibi ; E e
“aalDirect 5PI Configuration
ESystemAFZE xci32p wef3zp %951 44 HOCAnE HoSwlES0t
H @ PROM File Fomatter - filg ? --- --- file 7 --- - file 7 --- bypass - file 7 ---
TOZ
CT - Prepare PROM Files
| want to target a
Modes (%) Hilinx PROM
IMPACT Processes % () Generic Parallel PROM
Available Operations are: -~ () 3rdParty 5Pl PROM
E
:B::: Check () PROM Supparting Multiple Desian Yersions: | Spartan3E MuliBoat
=pFeadback
= Get Device [D
=P Get Device Checksum :
_D“_' ‘t_“ g 4 FPROM File Format ||
peratons
— @ Boundal 5 MCs O TEK () UFP(C" format]
x| Reading Y:/J.39/rvi/xcfp/daca/xc] (O Ex0 O BIN O I5C A
INFO:iMPACT:501 - '1': Added Dewv i
() HEX Swap Bits
'S': @ Manufacturer's ID =Xiliny
INFO:iMPACT:501 — '1': Added Dev
dones 4 Checksum Fill Value (2 He Digits): [FF |
PROGRESS_END - End Cperation.
Elapsed time = 2 sec. PROM File Mame: |Untitled |
**% BATCH CMD : identifvMPM =
n 4 ioentity Location: |H'\met\ | Browsze -
[=%
g ]
Bt ST : ;
= | Duput | Erar | Waming |~ | ¢ Back L Mext » J [ Cancel ] [
T S T T T T e T =TIeEeTe.
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Figure 56: ML505 Boundary Scan Chain
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Provide the PROM file name as shown in Figure 57.

£ iIMPACT - Prepare PROM Files

| want ko target a

(&) Hilinx FROM
() Generic Parallel PROM
() Jrd-Party SPI FROKM

{3 PROM Supporting Multiple Design Wersions: | Spartan3E buliB oot

FROM File Format
(%) MCS ) TEK (3 UFP ['C" farmat)

) EXD ) BIN O ISC
) HEX Swap Bitz

s

Checkaum Fill Yalue [2 Hex Digits]: |FF

PROM File Mame: |mI5EI5_mI:|_|:|II:|v4E_p|:iE:|

X1030_37_022808 |
Location: |H:a"u:lesigns;’mlEDE_mb_pII:uvdE_pu:iefimpIementatiDn | | Browze. ..
< Back Mewt » l ’ Cancel ]

X1030_57_040908

Figure 57: Defining the PROM File

XAPP1030 (v1.0.1) May 6, 2008 www.xilinx.com

51


http://www.xilinx.com

Testing with a PC

SXILINX®

Specify the XCF32P PROM as shown in Figure 58.

€. iMPACT - Specify Xilinx PROM Device

[] Auto Select PROM
[ ] Enable Revigioning
Mumber of Fevisions:

[ ] Enable Compression
Select a PROM [bits) Add

Pasition Part Name

1] wcfaZp

Delete Al
[] Add Data Files
< Back ] [ Ment = l ’ Cancel

X1030_58_040908

Figure 58: Specifying the XCF32P PROM
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Select the bit file (download.bit) as shown in Figure 59.

alc Laook in: I&} implementation ;! = EF ' s
“2alBoundary Scan| -
S laveSerial = S)cache (Srszaz_uart_1_wrapper
B9 electMAP L\b [ clock_generator_0_wrapper [Cps_bram_if _cntle_1_bram_wrapper
=¥ Desktop Config My Recent ) ddrz_sdram_wrapper |5 ps_bram_if _cntle _1_wrapper
8 Direct 5PI Conf Documents |5 debug_module_wrapper [ %ps_central_dma_0_wrapper
ES_‘,‘SIEH’IACE L' (=) dimb_entle_wrapper () ps_inte_0_wrapper
@PRDM File F - [y dimb_wrapper it: =
([SAAE Desktop ; ;
(ilmb_cntle_wrapper download_cclktemp. bit
. (yilmb_wrapper system.bit
’} |5 leds_gbit_wrapper
k s (3 Imb_bram_wrapper
v [Cmb_plb_wrapper
Modes | 3 (Cmicroblaze_0_wrapper
g’ ) prie_bridge_wrapper |
‘MP'%‘ET Process.es My.Cnmputer () prie_diff _clk_wrapper
Available Operations an (Cproc_sys_reset_0_wrapper
‘g
by Metwark. File name: Idownload _LI Open I
Flaces
Files of type: IFPGA Bit Files [*.bit) _v_l Cancel |
A v
Upstations | @ Boundary Scan | @ FROM File Formatter
x Cutput Format @ mcs ~
Swap Bits true
LoadDbirection : UP
FROM Basename : ml505 mh_plbvds poie
File Location H:/designs/mlS05_mwb_ plbvié_peie/ implementation/
hAuto Selcet false
Nuwber of Data Stream : 1
Nurber of PROM= 1
PROM MName xcf3Zp PROM Size 4194304 Bytes
END of Report
J4 ®%% BATCH CHMD setCurrentDeviceChain -index O
/4 *** BATCH CHMD setittribute -design -attr name -—valus "O"
=t -
g Ad
1 — >
= | Output | Enor | wWaming |
| Configuration | Platform Cable USE | 6 MHz | usb-hs

X1030_59_040908

Figure 59: Specifying the Bit File
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Figure 60 shows the generated mcs file.

Users generating th ePROM file for the first time should reference pages 101-107 of UG201
(v1.4) Virtex-5 FPGA ML555 Development Kit for PCl and PCI Express Designs.

£ iMPACT - [PROM File Formatter]
1% File Edit View J wWindow  Help

AE YRR g fF: (20 e N2

‘BalBoundary Scan
‘BalSlaveSenal
BalSelectMAP . . E STXILING |

‘BalDesktap Configuration { PROM | i
‘BalDirect SPI Canfiguratian wefizpg oo [ T
[E) SwstemaCE 41.58 % Full CoERECt
@ FPROM File Formatter diovnload kit

Available Operations are:

Generate File...

Operations

5% Boundary Scan (5 PROM File Formatter

4 #%% BATCH CMD : setdttribute -configdevice -attr path -value "H:/designs/ml5S05 mb plbvds pocie A

ff *%% BATCH CHD : setlittribute -configdevice —attr name -—-value "nl505 mb_plbvdd poie” |

Total configuration bit size = 14052352 hits.

Total configuration byte size = 1756544 hytes.

ff ¥%% BATCH CHMD : setCurrentDesign —version O

// *%% BATCH CMD : generate

Swap bit can only be disabled in Hex file format only.

Oxlacdd0 (1756544) bytes loaded up from 0=0

Using user-specified promw size of 4096K

Writing file "H:/designs/wmlS05 wb_plbwi6_peie/implementation//ml505 nb_ plbw46 poie.mes"™.

Writing file "H:/designs/ml505 nb plbv46 poie/implementation//ml505 mbh plbv4é poie.prm®™.

Writing file "H:/designs/wmlS05 wb_plbwi6_peie/implewmentation//ml505 nb_plbw4é poie.sigh.

v

< | >
Output | Enar | waming

PROM File Generation | Target Xiinx PROM | 14,052,352 Bits used | File: miS05_mb_plbv46_pcie in Location: H:/designs/mlS05_mb_plbv4s_pciefimplementation)
X1030_60_040908

Figure 60: Selecting Generate File
The recommended configuration mode is Master SelectMap, which is specified when the
configuration Mode Switch (SW3) should be set to M0-0 (ON), M1-0, M2-1.

Use Impact to download the mcs file into the ML505 XCF32 PROM. Select the XCF32P, left
click to invoke a menu, and select Program. Under the Programming Properties menu, check
Parallel Mode under PROM Specific Properties.

Insert the ML505 into the PCle slot and power-on the PC. Verify that the DONE LED is lit.

PCltree Testing PCltree is shareware available from http://www.pcitree.de. It runs on Windows XP. PCltree can
be used for either PCI or PCle tests. In the tests described in this section, the ML505
Embedded Development Platform is inserted into a Dell 390 x1 slot for the
mI505_mb_plbv46_pcie project.
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Invoke XMD and enable the master and BARs by writing to the Bridge Control Register.
mwr O0x85CO001EO0 0x003F0107

Figure 61 shows the XMD output when the PLBv46 Endpoint Bridge configuration space
header registers are read. At power-up, the Device ID is 0x0505 and the Vendor ID is Ox10EE.
BARO is 0x0000000C. The values are displayed in Big Endian format (EE100505). The address
value at offset 10 contains the addressing size and prefetchability fields.

= =

L
T,
I L

Bl gl

=
oy B
Rl

4 »
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Figure 61: XMD Read of PLBv46 Endpoint Bridge Registers
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After invoking PCltree and running a scan, Figure 62 shows the ML505 PLBv46 Endpoint

Bridge detected as Other; Memory Controller, with Bus Number 3, Device Number O,

Function Number 0, or BDF = 3.0.0.The Xilinx Vendor ID and Device ID are displayed. In its

Configuration Space Header, BARO has a value of 0x0000000C. The address, 0OxEO00000 in
this example, varies for different BIOS setups.

show INT routing |

show Mem Map |

direct select: x
bus: dexr: furnc:
= = iln ju ﬁ.
= host CPT
o.oo.n Host /PCI; Bridoge I
=-0.01.0 0-=1 il) PCIfPCI; Br:
l.00.0 WEA; PC Compati
a.z7.0 o. Maltimedia 20§
0.28.0 0-=& {2y PCISPCI; Br:
--0.28.4 0-=3 {3y PCISPCI; Br:
3.0 Other; HMemory |
--0.28.5 0-=4 {4y PCISPCI; BEr:
4_00.0 Ethernet; MNetwc
o.zs.0 Tniwversal Host Cot
o.z9.1 Tniwversal Host Co
o.z9. 2 Tniwersal Host Cor
o.z9.3 Tniwversal Host Co
a.za.7 o. serial bus Dew:
o.z0.0 O-=E5 (&) Subtractiwe,
0.31.0 PCISISA; Bridoge D
0.31.1 o. Mass Storage Ci
0.21.z2 o. Mass Storage Co
0.31.3 SMEus; Serial Bus
< 4
++ L rescan write to reset
PCThus file bridoe

2.0.0

Other; Memory Controller

VID: x10EE Hilinx Corp
LID: xz0505 no dewice name found no
SubWID: x0000 ---——--—-——————
SubID: =x=0000

rew.: x00 no INT

edit ConfBeg:

17 hex

Nr of ConfRegs:

* 15 O g4

[T use BIODS int

Mrite ConfReg ‘ o

|7 refr after wr. B @
Config Space Dump: (type 1 x=)

0505 10EE =00 : DID VID

0010 0000 <04 : Stat Cmd

0520 0000 <08 : BaseClass SubClass I
ooo0 0000 <0Cc : BIST Header LatTime:
0000 000C =10 : BAR 0 mem pref. &4bi
Qo000 0000 <14 : BAR 1

Qo000 0000 =18 : BAR 2

0000 0000 =1C : BAR 3

0000 0000 =20 : BAR 4

0000 Q000 =24 : BAR &

0000 0000 <28 @ Cardbus_CIS_Por

000a 0000 <2ZC : SubID SubVendorID
0000 0000 <20 - Exp ROM BAD

ooo0 0040 <34 @ reserwed

Qoo 0000 =38 @ reserwed

0000 0OOFF <3C @ maxlat minGnt IntPir
< | >

X1030_62_040908

Figure 62: PCltree Scan

To edit the registers in the Configuration Space Header (CSH), highlight the register in the CSH
to edit and provide a value in the Edit Config Reg dialog box. As an example, select the
Command Status Register, write xFFFFFFFF in the Edit Config Reg dialog box, click

WriteConfReg, and then click Refresh Dump to see the new value of the Command Status

Register (CSR) displayed. The CSR value is not OXFFFFFFFF because some bits in the CSR

are reserved.
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Click on BARO and use the edit ConfReg dialog box to change the value of BARO to

xE000000C as shown in Figure 63. Click Write ConfReg and then Refresh Dump. The new

value of BARQO is displayed.

show INT routing |

show Mem Map |

direct select:
bus: dexr: furnc: ﬁ
s <o =l
= host CPT
o.oo.n Host /PCI; Bridoge I
=-n0.01.0 0-=1 il) PCIfPCI; Br:
l.00.0 WEA; PC Compati
a.z7.0 o. Maltimedia 20§
o.zg. 0 0-=& {2y PCISPCI; Br:
—-0.z28.4 0-=3 {3y PCISPCI; Br:
2.00.0 Other; Memory C
--0.zg8_. & 0-=4 {4y PCISPCI; BEr:
4_00.0 Ethernet; MNetwc
o.zs.0 Tniwversal Host Cot
o.z9.1 Tniwversal Host Co
o.z9. 2 Tniwersal Host Cor
o.z9.3 Tniwversal Host Co
a.za.7 o. serial bus Dew:
o.z0.0 O-=E5 (&) Subtractiwe,
0.31.0 PCISISA; Bridoge D
0.31.1 o. Mass Storage Ci
0.21.z2 o. Mass Storage Co
0.31.3 SMEus; Serial Bus
< L
+ L rescamn write to reset
PCThus file bridoe

2.0.0

Other; Memory Controller

VID: x10EE Hilinx Corp
LID: xz0505 no dewice name found no
SubWID: x0000 ---——--—-——————
SubID: =x=0000

rew.: x00 no INT

edit ConfBeg:

xEEUUUDDc hex

* 18

Nr of ConfRegs:

" &4

[~ use BIOS int

Mrite Conﬁfeg ‘ o
[ refr e B @
Config Space Dump: (type 1 x=)
0505 10EE =00 LID WID
0010 0000 =04 Ztat Cmd
Ogs0 0000 =08 BaseClass SubClass I
Qoo 0000 =0c EIST Header LatTime:
0000 0ooc mem pref. 64b
0000 0000 =14 EALR 1
0000 0ooo =18 EALR E
0ood 0ooo =1cC EALR 3
0000 Qooo =z ELR 4
oooo o000 =Z4 EALR &
oooo o000 =Zg Cardbus_CIS_Ptr
0ooa 0000 =ZC SubID SubWendorID
0000 0ooo =320 Exp_ DOM EALR
ooo0 0040 <34 raserwved
Qoo 0000 =38 reserwved
Qo000 0OOFF =3c maxlat minGnt IntPir
S | 4

Figure 63: Defining BARO in PCltree
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Figure 64 is XMD output which shows that BARO has been written as 0OXEO00000C. The XMD
mrd command also shows that the data in the initial 8 addresses in XPS BRAM is 0x00000000.

As noted earlier, the XMD displays data in Big Endian formant while the x86 displays data in
Little Endian format.

ommand Prompt - xmd

HCAABAER
nln]eln]snls]l]
HRAAnRAA
a15]5]a]5]5]0)

B8

nln]eln]snls]l]
HRAAnAAA
515151015 1515] ]

x1030_64_040908

Figure 64: XMD showing the Configuration Space Header, XPS BRAM
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Figure 65 shows the memory test for PCI tree. To run the memory test, click on Mem Test at
the lower left of the BAR Space GUI. Check Auto Read Memory at the top of the BAR Space
GUI to display memory values in the left side of the display. To edit a memory location, highlight
the location to be edited, and enter the value in the Edit memory dialog box. Click on Write
Memory. To view the results, click on the Refr. View icon.

_iipciTrae

00000000  =x00000000= ... A W auto read memory 0K |

00000000 <x00000004 = i . 5 : S
00000000  <x00000008s emory Space typef (prefetc el

00000000 <x0000000C= ... = basze : =0000000
00000000 <x00000010= . . range : Ef£f0000 = &4 HEyte
00000000 <x00000014=
00000000 <x00000018s= ...
00000000 <x0000001C= .. .. ~edit memory -
00000000 <x00000020= .. .
00000000 <x00000024= .. . | |

00000000 <x00000028= .. . lieine

(&4hit BAR=s not supported yet 1)

00000000 <x0000002C [ ongie refr.

00000000 <x00000030s : wiemw:
Write Memor

00000000 =x00000034> & " cout

00000000 <x00000038: .. .. W o [~ werity C:::)

00000000  <x0000003Cx ... i
00000000 <x00000040>
00000000 <x00000044> .. )
CIEn Copy:

00000000 <x00000048> .

00000000 <x0000004Cx .. source |
00000000  <x00000050= .

00000000 <x00000054> . destinationl e ear |
00000000 <x00000058= ...

00000000 <x0000005Cs
00000000 <x00000060%
00000000  <x00000064> .
Qoooooo0  <x000000&8= (.. KB range (0 - 63): 0
Q0000000 <x0000006Cs ...
Q0000000 <x00000070= ... ﬂ_l _pl
00000000 <x00000074> ..

00000000  <x00000078> LI SERER bl Rl

refresh view after write

—selact wiew range:

Qoooooo0  <x0000007C= ... :J I’I
00000000 =x00000080= ... %
~Display range:
METm teFt | load filel sawe filel‘ i~ 128 Eytes i+ 1024 Bytes |
Hy
——
++ ) =0 | 0
| | poapus | fige | prigee = =1
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Figure 65: Running PCltree Memory Test
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Figure 66 shows the results of running the memory test. The leftmost column shows the count
pattern used for data. The count increments for even addresses and decrements on odd

addresses. With the PCltree read of BARO, the data is the count value specified in the PCliree
memory test.The results (No Errors) are provided.

:___.?;-.Pt_:_iTre.e

__BAR space
00000000  <x00000000> ... =~ | W auto read memory 0)4 |
FFFFFFFF =x00000004> <Hmmr
00000002  <x00000008= O. .. Memory Space typeZ (prefetchable)
FFFFFFFD  «<x0000000C*  <mir base : 0000000
00000004 =x00000010= O. .. range : fEEf0000 = 64 EEvte
FFFFFFFE <x000000Ll4= dnmr ;
00000006  <x0000001l8> O. .. (6d¢bit BAR=s not supported yet 1)
FFFFFFF2 «x0000001C*  Tumiy —edit memory -
00000008  =x00000020= O, ..
FFEFFFF? =x000000Z4> +innr | l
00000004 =x00000028> O... i
E;zzzzzg :xnnuuunzc> B — ir- ComEie r?fr.
®x00000020= O.. | wiew:
FFFFFFFS  <x00000034>  &i-iatld bR [3_<| | Ses
O000000E  <x00000038= O. . ; = |~ verizy | @
FFFFFFFl =<x00000030= g ' ;
00000010 =x00000040= O. | H!r) NoErrors || fhew afeer wrive
FFFFFFEF <x000000d4> if
00000012  <x00000048> O, .
FFFFFFED =x0000004C= i _|
Q0000014 <x00000050= O, .
FFFFFFEE =x00000054> & | dettinat o e e |
00000016  =x00000058= O... .
FFFFFFE? =x000000EC>  &4rrr
00000018  «x00000060= O. .. e
FFFFFFE7 <x00000084> giriiy
gooo000la  =x000000&8= 0O, .. EE rancge (0 - &31: 0O
FFFFFFEE «x0000006C*  &ir
0000001C  <x00000070= O... _4_U _rl
FFEFFFEZ =x00000074* &inryr x1030_01_030408
OOODO01E  <x00000078= O. .. LESz==mas =
FFFFFFEL =x0000007C>  &inry ‘i ! ’l
00000020  <x00000020x .. el
~Display range:
men test | load file! save filel (" 128 Bytes (* 1074 Bytes |
i I e b v | e o = : ' =1

Figure 66: PCltree Memory Test Results
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The ML505 memory written/read is the BRAM and/or DDR2 defined in the system.mhs and
addressed with the PLBv46 Endpoint Bridge C_PCIBAR2IPIFBAR_* generics. In this
reference system, two PLBv46 Endpoint Bridge BARs are active. The C_PCIBAR2IPIFBAR_O
generic points to the ML505 BRAM located at 0OX8AE10000.

After writing the ML505 BRAM using PCI tree Edit Memory, XMD can be used to verify BRAM
(or DDR2 if the BAR is enabled) from the PLBv46 side.
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Figure 67 shows XMD verification that the XPS BRAM contains the data written by PCltree
using XMD commands.

Command Prompt - xmd

nln]eln]snls]l]
nln]eln]snls]l]
HRAAnRAA
a15]5]a]5]5]0)

Bx8AE1ABBA 8
H [G]a]s]5]a]5]5]s)
FFFFFFFF
A20080608
FDFFFFFF
H4aaU8aEH
FBFFFFFF
HeAARAAA
F?FFFFFF

X1030_67_040908

Figure 67: XMD Verification of PCltree Write Operation

In the next two figures, XMD is used to write XPS BRAM, which is then read by PCltree.
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Figure 68 shows the writing and reading of 0x12345678 to the first four locations in XPS
BRAM.

=+ Command Prompt - xmd

SAE1AA18 : HRAAERAR
SAE1861C: a15]5]a]5]5]0)

A MDD Bx8AE1Q6BA 8
SAE [G]a]s]5]a]5]5]s)
SAE FFFFFFFF
A2068068
FDFFFFFF
A40080688
FEFFFFFF
A6OABRAA
F2FFFFFF

AMDx: muwr BxBAE1080A Bx12345678 4
AMD: Bx8AE1Q6BA 8

SAE 12345678

SAE 12345678

SAE 12345678

12345678

A40080688

FEFFFFFF

A6BABRAA

F2FFFFFF

X1030_68_040908

Figure 68: Writing XPS BRAM using XMD
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Memory

Endpoint Test

Figure 69 shows a PCltree read of XPS BRAM. The first four locations are read as 0x1234567.

7" BAR space

TEEE3E41E  <x00000000> O4Vx A v auto read memory 0K

7EEE3417  <x00000004> 04V " : . e
78563417 <x00000008> DOdVx smory Space typef (prafete =!

7EEE3412  <x0000000C> DO4Wx base : 20000000

00000004  <x00000010- O. .. range : ffff0000 = 64 EEvte
FFFFFFFE <x00000014> iy
00000006 <x00000018: O. ..
FFFFFFFS  <x0000001C>  inrry edit memary :
00000008 <x00000020- O. ..
FFFFFFF7 <x00000024> i |

00000004  <x00000028=- O. .. Data:

FFFFFFFE <x0000002C> & ‘ ™ toggla refr.

(&dhit BAR=s not supported et 1)

0ooaooac «x00000030= 0. .. [ wien:
FFFFFFFZ =x00000034> &40 )
0000000E  «=x00000038= 0. .. ™ locp onfoff [ werify %L;—
FFFFFFFl =x0000003C> Hinry |

0ooaoolo  =x000o00040= 0. ..
FFFFFFEF =x00000044= i T T
0o00oalg  «x00000048= 0O, ..

FFFFFFED =x0000004C> 17 Source
00000014 <x000000&50= 0. ..
FFFFFFEE <=x000000&84= &y flesedmeisianm mem copy
0ooaoale  =x000000&88= 0. ..

FFFFFFE? =x0000005C> &
oooaools  =x000000&0= 0O, ..
FFFFFFE7? <x000000&4> i
00ooo0la  =x000000&8= DO... KB range (0 - &3): 0
FFFFFFES «x000000&C: A

ooooQoolc  =x00000070= 0O... 4 j

FFFFFFEZ =x00000074> &y

Write Memory

refresh view after write

select wiew range:

DOOODOOLE  <x00000078> O .. S zEmgaE (0 = 0z T
FFFFFFEL =x0000007Cx & 4 | >|
00000020 «x00000020x . W

Display range:

mem test load file | sawe file (" 128 Bytes (+ 1074 Bytes

X1030_69_040908

Figure 69: PCltree Read of XPS BRAM

The Memory Endpoint Test (MET) is run on a PC with the ML505 inserted into a PCle slot. MET
provides a simple method of writing and reading memory. Like PCltree, the ML505 memory
written/read is the BRAM and/or DDR2 defined in the system.mhs, and addressed with the
PLBv46 Endpoint Bridge C_PCIBAR2IPIFBAR_* generics.

The MET requires the installation of the Xilinx Virtex-5 PCle Endpoint Driver. The Xilinx
application note XAPP1022 Using the Memory Endpoint Test (MET) Driver with the
Programmed Input/Output (PIO) Example Design for PCI Express Endpoint Cores provides
instructions on setting up and running the MET. XAPP1022 uses the PCle Endpoint Block Plus
core driven by the PIO interface. This section uses MET to write and read ML505 memory
using the PLBv46 Endpoint Bridge.

Pages 6-11 of XAPP1022 provide instructions for installing the Xilinx Virtex-5 PCle Endpoint
Driver.
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Figure 70 shows the invocation of the Memory Endpoint Test. The values for the Device
Number, Vendor Number and the address indicate that the PLBv46 Endpoint Bridge on the
ML505 is detected.

Command Prompt - met

H:“~designsml1585_mb_plbu4t_pcie>cd “met

Status reguest: k
NK=1

Target report:

DK =Bx1

lendor=8x18ee
Device=Bx5H05

Busit=8x8

Deuit=AxA
MemAddress=Bxe 8000088
MenSize=Ax1 86008
IoAddress=AxA
IoSize=AxA
IsPciExpress=TRUE
Interactive mode
MEM:32:Hex:AAAAAAAA >

X1030_70_040908

Figure 70: Invoking the Memory Endpoint Test

Pages 11-15 of XAPP1022 provide detailed instructions on using the MET to test transfers to
PLBv46 Endpoint Bridge memory.
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Figure 71 shows basic read and write operations using the MET. In the figure, the Display (d),
Location (l), and Set (s) instructions illustrate basic memory read and write transactions.

The command
d 40

causes the values of 40 current memory locations to be displayed. The values displayed
(00000000 FFFFFFFF 00000002 FFFFFFFD .. .)are the same as the values displayed by
PCltree in Figure 23 because this test was run shortly after the PCliree tests.

The location command
10

moves the address to location 0x00000000. All addresses are offset addresses from the BAR
start address.

The set command
s 12345678

is a memory write to the current address. In the figure, after the write of 0x12345678, the
address pointer is move back to location 0x00000000 (I 0), and the contents of the memory is
re-displayed using d 40. The 0x12345678 value just written at location 0x00000000 is
displayed.

e+ Command Prompt - met --log 505.log

Status reguest:

0K=1

Target report:

OK=Hx1

Uendor=Ax1Bee

Device=Ax5H5

Busi=HxA

Devit=AxA

MemAddress=Hxe HHHBBHBN

Mems ize=0x10808A

loAddress=Bx8

IloSize=0xH

IsPciExpress=TRUE

Sorry:; will not overwrite logfile

Interactive mode

MEM:=32 -Hex:-BBBBBBAA >d 46

BO0EEEEE - B64cl1254 b6l16a%64 BEEEEEEE BOBO162606
AEBBEE1A: HUPE1000 PBP1089084 BOE168684 B00100606
BO0EEEZ2E: B250821f ZalaaBZ4 BOEEEEEE 1001606066
AAPBBEEIE: HUMPP412 P4900001 BEEEEEEE BEEEBBBHA
MEM:=32 -Hex:-0000AA48>1 BxB8

MEM:=32 -Hex:-BBBBAAAA > 12345678

MEM:=32 -Hex:-0000AAAA >1 BxA@

MEM:=32 -Hex:-BBBBBBAAA A 46

AAPPEEEEA: 12345678 bh6l6a%6<4 BBEEEEEE BOOA162008
APPBBEE1H: HUBE1000 BP1089684 BOE168604 BO01600606
ARPPEPEEZA: B2568821Ff ZalaaPZ24 BBEEEEEE 100160006
AAPBBEEIE: HUMPP412 P4900001 BEEEEEEE BEEEBBBHA
MEM:=32 :Hex - ABAAAA4A >

X1030_71_040908

Figure 71: Running the Memory Endpoint Test
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Using
ChipScope with
the PLBv46
Endpoint
Bridge

ChipScope is used to debug hardware problems. Debugging is done at either the system or
PLBv46 Endpoint Bridge level. To analyze PLBv46 Endpoint Bridge internal signals, insert the
ChipScope cores into implementation/pcie_bridge_wrapper.ngc. To analyze signals involving
multiple cores, insert the ChipScope cores into system.ngc. The flow for using the two
debugging methods differs. Below, an outline of the steps for debugging at the system level is
provided. This is followed by a detailed list of steps for debugging at the core level.

Inserting ChipScope at the System Level
The following steps insert the ChipScope cores into the system.
In XPS, select Hardware — Generate Netlist.
2. From the command prompt in the implementation directory, run
ngcbuild -i system.ngc system2.ngc

3. Copy the chipscope/ml505 mb plbv46 pcie.cdc file to the project area (usually
either one directory above the chipscope directory or the implementation directory).

4. Invoke ChipScope Inserter. To specify the input in the Input Design Netlist window,
browse to the system2.ngc file created in step 2. Define the Clock, Trigger, and Data
signals in Inserter, and generate the ICON and ILA cores.

5. From ML505_mb_plbv46_pcie/implementation, copy the file displayed in the Inserter
Output Design Netlist window, usually implementation/system2.ngo, to
implementation/system.ngc.

6. In XPS, run Hardware — Generate Bitstream.
Inserting ChipScope in the PLBv46 Endpoint Bridge

The ml505 mb plbv46 pcie/chipscope/plbv4é pcie.cdce file is used toinserta
ChipScope ILA core into the pcie_bridge_wrapper core. Do the following steps to insert a core
and analyze PLBv46 Endpoint Bridge signals with ChipScope.

1. Invoke XPS. Run Hardware — Generate Netlist.

2. Copy chipscope/plbv4é pcie.cdc file to the project area (usually either one directory
above the chipscope directory or the implementation directory).

3. Run Start —» Programs — ChipScope Pro — ChipScope Inserter

4. From ChipScope Inserter, run File Open — plbv46_pcie.cdc.
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Figure 72 shows the ChipScope Inserter setup GUI after File Open — plbv46_pcie.cdc.

" ChipScope Pro Core Inserter [plbv46_pcie.cdc] -0 X
Eile Edit [nsert Help
D & = % ?
= DEYICE DEYICE Select Device Options
=-1CON : N
Z| rDesign Files
uo: 1ILA 2

Input Design Netlist: |jscratchjdesignsjml505_mb_plbv46_pcieJ| Erowse |

Output Design Netlist |fscratchjdesigns;ml505_mb_plb\f46_pcie‘|| EBrowse |

rCore Utilization

COre ros purce Output Directory: |.tch,fdesigns,fmI505_mb_p|b\r46_pcie_cs,firr| Erowse
estimation Is
cUrFently not
available for this £
architecture. :| rDevice Settings
Device Family: |\"il‘le><5 |v|

Use SRL16s

Use RPMs

< Previous | | Mext =

Messages
Successtully read project fscratchfdesigns/mis 05 _mb_plbwd&_pcie_cs/implementation/ plbwd & _poie. cdc il

| KN [*]

X1030_72_040908

Figure 72: Opening plbv46_pcie.cdc
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5. The plbv46_pcie.cdc provides a good starting point for analyzing designs. In most analyses,
additional nets are needed. Figure 73 shows the GUI for making net connections. Click Next
four times to move to the Modify Connections window. Select Modify Connections. The Filter
Pattern is used to find net(s). As an example of using the Filter Pattern, enter *ack* in the
dialog box to locate acknowledge signals such as SI_AddrAck. In the Net Selections area,
select either Clock, Trigger, or Data Signals. Select the net and click Make Connections.

Correct Clock, Trigger, and/or Data signals displayed in red.

v Select Net

Structure / Mets

¢ f [pcie_bridge_wrapper]
o= PCle_Bridgefcomp_master_bridgeREx5FIFO_&4. ExSFIFO [fifo_70x512]
o= PCle_Bridge/comp_master_bridge/Tx5FIFO/ CompFIFO_&4. dpram [dapram_7
o= PCle_Bridge,/comp_plinvd&_master /USE_SYMNC_RD_LLINK.I_LLIMKE_ED_BKEMD
o PCle_Bridge,/comp_plbwd4&_master/USE_S¥RC _WiR_LLINK. [_WR_LL_BACKEND |
o= PCle_Bridgefcomp_slave_bridgefcomp_rx _fifo/CEN_&4. COMP _FX_FAM [dp
o= PCle_Bridgefcomp_slave_bridge fCEM _TX_&4_FIFO. comp_tx_fifa [fifo_72x51
o PCla_Bridge/comp_tlif/RxFIFC_&4. rx_afifo [fifo_70x32]
o= PCle_Bridgefcomp_thiffTxFIFO_&4 tx_afifo [fifa_70x16&]

:| Net Selections

—| Trigger Signals rDataSignaIs |
H Clock Signals

fal_addrAck

fS1_rdDACk

{SI_wait

/SL_rdBTerm

/ PLE_RNW

/S_rdDBus<0=>

/SI_rdDBus<1>

/SI_rdDBus<2 >

/SI_rdDBus<3 >

/SI_rdDBus<4 >

/SI_rdDBus<5>

Ll

-

|Net Mame |V| Pattern: [ |V|| Filter {SI_rdDBus<6 >
/SI_rdDBus<7 >
RGeS | B /SL_rdDBus<8>
IPZINTC _Irpt pofpe. M /SI_rdDBus=9:
MSI_request pofpe [P /SI_rdDEus<10 =
SPLE_R.st pofpe [P /SI_rdDBus=<11:>
REFCLE b oo e /SI_rdDBus<12>
SlowrComp po.|pe |Fo /SI_rdDBus<13>
TN pop.. |G /SI_rdDEus <14 >
TxP<0= pop.. |G /SI_rdDBus<15>
MPLE_CIk b o P /SI_rdDBus<16>
PLE_RMu b [P /SI_rdDRus<17 >
M _wrBurst pofpe |Le /SI_rdDEus<18 >
PLE_MAddrack p..|p.. [P /SI_rdDBus=<19> =
PLE_MRdAETerm pofpe [P
PLE_wirBurst p...|p.. [P..
Sl_addrick po.|pe |Fo
Sl_rdBTerm p...|p.. [F... R
MPLE_Fist E S | Make Connections | | Move Ne.. |
PLE_MRearbitrate p..1p... P| | Remove Connections || Move Ne... |

.

Figure 73:

Inserter Data Signals

6. Click Insert to insert the core into pcie_bridge_wrapper.ngo. In the
ml505 mb plbv46 pcie/implementation directory, copy
pcie bridge wrapper.ngotopcie bridge wrapper.ngc.

X1030_73_040908

8. In XPS, run Hardware — Generate Bitstream and Device Configuration - Download

Bitstream. Do not rerun Hardware — Generate Netlist, as this overwrites the

implementation/pcie bridge wrapper.ngc produced by the step above. Verify that
the file size of the pcie_bridge_wrapper.ngc with the inserted core is significantly larger than
the original version.

9. Invoke ChipScope Pro Analyzer by selecting

Start —» Programs — ChipScope Pro — ChipScope Pro Analyzer

Click on the Chain icon located at the top left of Analyzer's GUI. Verify that the message in the
transcript window indicates that an ICON is found.
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10. The ChipScope Analyzer waveform viewer displays signals named DATA*. To replace the
DATA* signal names with the familiar signal names specified in ChipScope Inserter, select File

— Import and browse to plbv46_pcie.cdc in the dialog box.

The Analyzer waveform viewer is more readable when buses rather than discrete signals are
displayed. Select the SI_rdDBus<*> signals, click the right mouse button, and select Add to
Bus — New Bus. With SI_rdDBus in the waveform viewer, select and delete the discrete

SI_rdDBus<*> signals. The signals are displayed as buses in Figure 74.

Note: The Reverse Bus Order operation is useful for analyzing buses in Analyzer.

&I ChipScope Pro Analyzer [mI505_mb_plbv46_pcie]
Eile Yiew JTAG Chain Device TIrigger Setup Waveform Window Help

BERRRRNRERERIREE

i . 1 - N
Project: miS05_mb_plind6_ |, 2] Trigger Setup - DEV:4 MyDeviced (XCSVLX50T) UNIT:0 MyILAD (LK) B i
DEW:2 MyDevice2 (Co504 -
DEV-3 MV o =M B2 Watch Unit [ Function | Walue [ Radix | Counter T
<3 MyDevice3 (Syste ME . -~ .
¢ DV MyDevsed GCavL| || & o C1 M0 TriggerParo | == 00000 Bin_ | disabled u
@ UNITO MyILAD (LAY | Eq Add H Active | Trigger Condition Mame | Trigger Condition Equation | |
Trigger Setup | (& 0 | TriggerConditiond | 1o |z]
| Waveform b ] |
-
v S| Type: : Windows: 1| Deptr: 1024 = Pasition: 0
Signals: DEV: 4 UNIT: 0 AE
¢ Data Fort | flm li%orage Qualification: All Data
o= ihi_ABus
- :
I :zl—"r"[;ggﬁi | || 1 waveform - DEV:4 MyDevices (XCSVLX50T) UNIT:0 MylLAD (LA

CH: 0/S]_rearhitrate

Bus/Signal X 0
CH: 1 /PCIE_USER_

cH 2@k | e/ ABus
CH: 3 /M_rdBurst : -
CH: 48 wiBTerm | | || & /M wrDBus

cH 5PLE_twDAck] |l o s51 rapBus
CH: 6 /M_request H -
CH: 7 /8I_rdComp

CH: 8 IFLE_PAvalic
CH: B APZINTC It

A51_rearbitratd 0 0

APCIE_USER_CLE| O 0

D

CH 101S_wiCamp #31_wrDhck o o
CH 11 DataPor[11

CcH 12A’M_WrEu£sl] /H_rdiuzst oo

CH: 13751 _addrAck /51 _wrBTerm o o

CH: 14 (PLE_MAddrA

CH: 15 DataPar(15] /PLB_MOrDAck | 0 0

CH: 16 1S1_rdBTerm JM_request al n

CH: 17 IPLE_MRearhi

CH: 18 /S1_rdDack SE1L_rdCoup oo

CH:18/3]_wait JPLB_PAValid | 0| o |
CH: 20 (PLE_MRdDAG | - = =
CH. 21 IM_R AW H || I—— D O [»]

CH: 22181 _rdDBus=0
CH 23 /8I_rdDBus=1

LI ]

A{X-0): 0

CH: 24 18l_rdDBus=23_|
~av
[

a

-
INFO: Found 1 Caore Unitin the JTAG device Chain.
COMMAND: save_project “C:Xilinx\ChipScope_Pro_9_2ibinintimi505_mb_pliw46_pcie.cpi™

wWiriting project file: CUlmAChipScape_Pro_8_2itkinntim|505_mb_plov46_peie.cpj

Figure 74: ChipScope Pro Analyzer Waveform
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11. Set the trigger in the Trigger Setup window as shown in Figure 75. The trigger used
depends on the problem being debugged. Simple triggers are PA_Valid, SI_AddrAck,
SI_wrComp.

hipScope Pro Analyzer [mI505_mb_plbv46_pcie]

File Wiew JTAG Chain Device Trigger Setup  Waveform  Window  Help

[®]i[» [u [T

Project: mi505_mb_plind6_

DEY:2 MyDevice? (XC850

DEY:3 MyDeviced (Syste
¢ DEY:4 MyDeviced (0CavLY] |

Systern Monitor Cong

@ UNIT:O MylLAD {ILA)Y
Trigger Setup
Waveform

T

Signals: DEV: 4 UNIT: 0

o Data Port
o= /W_ABus
o= /W _wrDBus
o= [S|_rdDBus

S _rearhitrate
CTIPCIE_USER_C
D281 wrDAck

S 3M_rdBurst

4 IS wrBTerm
5 (PLE_MWID]3k
CE M _regquest

ST IEI_rdComp

D 8IPLE_PAValid
SR ZIMTC Irpt
ST0IS I wirComp
211 DataPort[11]
12 _wrBurst
13181 _addrAck

S 14 JPLE_MAddrac)_|

(14 DataPo

[

Trigger Setup - DEV:4 MyDeviced (XC5V1 X50T) UNIT:0 MyILAD {ILA)

X

fatch Linit

Function

Walue

Radix Counter

7 CJ MO TriggerParto

G000

Bin disabled

o
UJER4 @ —

[y is1_rdDaAck

) i _Rendiey

[y iM_request

Y iPLE_MRADACK

[y isl_addrack

il P A o

[ IPLE_MAddrAck

[y IPLE_MwirDACK

[y iPLE_PaAvalid

B | R

_1.‘ Add || Active | Trigger Condition Mame Trigger Condition Equation |
i e TriggerConditiond Mo i‘
v

E Type: Windows: 1| Depth: Position: | 100

[=

T | Storage Gualification: All Data

IMFQ: Found 1 Care Unitin the JTAG device Chain.
COMMAND: save project "C:Xilinx'!ChipScope Pro 9 2ihinntiml505 mhb pliwd6 pcie.cpi”

Writing project file: CRxilinAChipScope_Pro_9_2ibimntmIs05_mhb_plbvdB_prie.cpj

Figure 75: ChipScope Analyzer Trigger Setup
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12. Arm the trigger by selecting Trigger Setup — Arm, or clicking on the Arm icon as shown
in Figure 76.

= ChipScope Pro Analyzer [mI505_mb_plbv46_pcie]
File Wiew JTAG Chain Device Trigger Setup  Waveforrn  Window  Help

@ » n[n][e[e[2]e)[2]e =

B

Project: mli505_mb_plhwd6_|
DEY:2 MyDevice? (XCH50
DEY:3 MyDeviced (Syste

9 DEY: 4 hyDeviced (ICaYL
Systerm Monitor Cong

@ UNIT:O MylLAD (ILAY

Trigger Setup
Wavefarm
1

| T —

Signals: DEY: 4 UNIT: 0
o Data Port

o= /W_ABus

o= fh_wrDBus

o= f51_rdDBus
CH: 0131 _rearbitrate
CH: 1 /PCIE_USER_C
CH: 2151 wrDACK
CH: 3 Mm_rdBurst
CH: 4 151 wirBTerm
CH: 8 /PLB_MWrDACK
CH: 6 M_regquest
CH: T IS _rdCamp
CH: B/PLB_PAYalid
CH: Q/IPZINTC_Irpt
CH 108 wrComp
CH: 11 DataPor[11]
CH: 12 iM_wrBurst
CH: 13 781_addrhck
CH: 14 IPLB_MAddrA:

]
E

k

@ Waveform - DEV:4 MyDevice4 (XC5W1LX50T) UNIT:0 MylLAO {ILA)

Waiting for upload...

:

O Device 4 Unit 0: Waiting for trigger, Sample Buffer has 100 samples (9%)

Figure 76: ChipScope with Trigger Armed
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13. Run XMD or GDB to trigger patterns which cause ChipScope to display waveform output.
For example, set the trigger to SI_addrAck, arm the trigger, and run

xmd -tcl xmd commands/dma.tcl

at the command prompt. This produces signal activity in the Analyzer waveform viewer.
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14. ChipScope results are analyzed in the waveform window, as shown in Figure 77. This figure

shows the bus signals generated in Step 10.

&l ChipScope Pro Analyzer [mI505_mb_plbv46_pcie]
File  “iew JTAG Chain Device Trigger Setup  Waveform Window Help

@l nml g g[e[e)[2]e @

Project: mI505_mhb_plbwdé_|
DEV: 2 MyDevice2 (X850
DEV:3 MyDevice2 (Syste

el

¢ DEV:4 MyDeviced CavL ©

Systern Maonitor Cons
@ LINIT:0 hylLA0 (L&)
Trigoer Setup
Waverorm

T

Signals: DEV: 4 UNIT: 0

¢ Data Port

o IM_ABus

o= I_wrDBus

o= [SI_rdDBus
CH: 0/SI_rearhitrate
CH 1 /PCIE_USER_C
CGH: 2 [S1_wrDAck
CH: 3 /M_rdBurst
CH: 4 151 _wrBTerm
CH: 8 /PLE_hWrDACK
CH: B M_request
CH: 7 ISI_rdComp
CGH: 8 [PLE_PAYalid
CH: QP 2INTC Impt
CH 108 _wrCamp
CH: 11 DataPort[11]
CH: 12 I _wrBurst
CH: 13781 _addrack
CH: 14 /PLB_MAddrac

[ w T»

CH: 15 DataPort[1a] ||

L4 | walriT,

; &} Waveform - DEV:4 MyDeviced (XCSYLX50T) UNIT:0 MyILAO (ILA) o o B
| owowa [xlop TR ppiEETIERTOL RS
o A ABus oo0|oog) 00000000 =
o ff wDBus nna|non 00000000 r
& fS1_rdDBus nnafonn 00000000 [ |
#31_rearbitratq 0| 0
JPCTE_USER_CLE| 1| 1
#81_wrDick ol o
FM_rdBurst al o
#5l_wrBTerm al o
FPLE_MWrDiack ol o
/M _redquest af o
#81_rdComp al o
/PLE_PA¥alid al o 1
FIPRINTC Irpt | 0| 0
F81_wrComp of o
DataPort[1l] ol o
: M _wrEBurat o0 |
| T [ Y Lo Tr]
: X:|-100 [«I*] |o: -100

AfX-00: 0

O - Device 4 Unit 0 Vﬂa\mgmrcnrem be armed

Upload

Figure 77: ChipScope Pro Analyzer Triggered
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To share the results with remote colleagues, save the results in the waveform window as a

Value Change Dump (vcd) file. The vcd files can be translated and viewed in most simulators.
The ved2wlf translator in ModelSim reads a ved file and generates a waveform log file (wif)
file for viewing in the ModelSim waveform viewer. Select File — Open Database to open the
vcd file in the Cadence Design System, Inc. Simvision design tool.

After running ChipScope, it is sometimes necessary to revise the Trigger or Data nets, or both,
used in a debug operation. Saving Inserter and Analyzer projects simplifies this procedure. The
saved project can be re-opened in Inserter, and edits can be made.
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Figure 78 is the waveform output of a ChipScope inserted into the reference system when
running the endpoint to root complex performance tests.

Memory, XPS Central DMA and PLBv46 Endpoint Bridge transactions are monitored
simultaneously. The trigger is PCle_bridge/comp_slave_bridge/sig_request_complete. The
ml505_mb_plbv46_pcie_scs.cdc is included in the chipscope directory.

ipScope Pro Analyzer [1_ep2rc_mpmc_2000]
Eile  Wiew JTAG Chain Dewice Trigger Setup ‘Waweform  Window  Help
@l ream|s?RlrrLE

Project: 1_ep2rc_mpmc_2000 :r@ Waveform - DEV:0 MyDevice0 (XCSVLX50T} UNIT:0 MylLAD (L&) i G = G
JTAG Chain ] 400 360 -320 -280 240 200 160 120 80 -40 40 80 120 160 200 24
¢ DEV:0 MyDeviced pCSVLISOT) : Bus/Signal X0 e Lol
el e : LORCCHOCHOCO0C OO TRIGC O OISO CI0mN
o
o UNITID MyILAD LAY /DDR2_SDRAM_ 3232 /SPLB0_PLB_Bus (900|300
Trigger Setup | -~ sppRz_spram szmxszsspiEo slorapack| of of [ L L L L L L L L LLLL L1 | NI
Waveform & .
— cre Brige P8 TBus ssnfsos| DONOCKOOO0I0O000CHRI00H 000000
i Bus Plot || & txps_central_dama 0/M wrDBus FFF|FFF FFEFFFFE NEIDE
Signals: DEV: 0 UNIT: 0 o fxps_central dma 0/M_ABus 000|000 00000000 TS N | 2
(o = I e = - - ==
CH: 63 hps_central_dma_0iM_wiDE— || — /xps_central dua 0/M request o o LI
CH: B4 fxps_central_dma_0M_wrD|
e i e e /xps_central_dua_0/MPLE_MRADick of o I Il
CH: 66 fps_certral_dra_0ib_wrDl /%ps_central dma_0/51_rdbick 0| o | |
CH: B7 fxps_central_dma_0M_wrD| _U_U_U_U—UMW_U—U_
CH. B8 fpe_central_dima_ O wiD ups_central dua 0/$PLE_FNT 1 1
CH: 68 hps_central_dma_0iM_wD /¥ps_central _dma 0/MPLE_MUrETerm o o | ]
CH: 70 fxps_central_dma_0M_wrD|
CH. 71 faps_central_dma_0f_wi0 /x%ps_central_dme_0/MPLE_UrDAck o o I 1
ga 2 ﬁps_cen:ra:_gma_gm_wrg /xps_central dua 0/SPLE_PAValid of o
ps_central_dma_Dint_wr|
CH: 74 faps_central_drma_0iv_wrDi /xpe_central_dua_0/H_wrBurst of o k]
Stk s Ponlal aind D B0 /xps_central_dua_0/51_addrick o o [ | | | | |
CH: 78 /PCle_Bridge/S_wrDAck
CH: 77 JPCle_Bridge/PLE_MWrETen /xps_central_dma_0/MPLE_Middrick ol o L]
CH: 78 /JPCle_Bridge/S|_wrBTerm
CH. 78 /PCIe Bridge/m LB, rdfurst /ups_central_dma_0/xps_central dma| 0| 0
CH;: 80 /PCle_Bridge/PLE_PAvalid /ups_central_dua_0/xps_central dua| 0| 0
CH: 81 /PCle_Bridge/S|_wrComp
CH: 82 /PCle_Bridge/PLB_RNW e e ok (o | I
CH: 83 /PCle_Bridge/PLE_MAddrAck /PCIe_Bridge /PLE_MWrBTerm of o
CH: 84 /PCle_Bridge/PLE _wirBurst
CH: 85 (PCle_Bridge/S|_addrack /PCTe_Bridge 51 wrkTern o o | |
CH: 86 /PCle_Bridge/SI_wait ﬂ ’—l
a b £ /PCIe_Bridge/PLE_rdBurst o o
CH: 87 JPCle_Bridge/PLB_ABus=<0=| |: = =
G 6 Cle_brigaoLB_ AdeeTn 5 | /3CTe Bridae/sin_pavalsa ol of [ AU MA M A L I AL LM T
T m T ] Al ! !

INFC - Device O Unit 0: Waiting for core to be armed

Upload
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Figure 78: System Debugging Using ChipScope
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Reference The reference design matrix is shown in Table 4.
Design Matrix

Table 4: Reference Design Matrix

General
Developer Name Xilinx
Target devices (stepping level, ES, production, speed grades) Virtex-5 XC5VLX50T
(Production Silicon)
Source code provided No
Source code format VHDL
Design uses code/IP from an existing reference design/application No
note, 3rd party, or CORE Generator software
Simulation
Functional simulation performed No
Timing simulation performed No
Testbench used for functional simulations provided No
Testbench format N/A
Simulator software used/version (i.e., ISE software, Mentor, N/A
Cadence, other)
SPICE/IBIS simulations No
Implementation
Synthesis software XST
EDK Software EDK10.1i
Implementation software tools used/versions ISE10.1i
Static timing analysis performed Yes
Hardware Verification
Hardware verified Yes
Hardware platform used for verification ML505
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