














LeCroy Testing S XILINX®

Figure 56 shows using File — Open to open a LeCroy stimuli (peg) file.

The LeCroy PETracer software provides the interface to the PETracer (Analyzer) and PETrainer
(Exerciser). To run an analysis, click on the Record icon (the Sun) in the menu bar. Click the
Traffic Light icon at the bottom left of the GUI. After the status bar indicates Traffic Finished,
click the Stop icon (black filled square next to the Sun). This causes results to be shown in the
Display area. Results files have a pex extension. Like peg files, pex files can be opened using
File -> Open.

X1000_56_041408

Figure 56: Opening a LeCroy PEG File
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Figure 57 shows the use of XMD to enable the PLBv46 Endpoint Bridge Bridge Control
Register. The BCR enables the Bus Master and Base Address Registers (BARs).

ommand Prompt - xmd

Mo of PC Breakpoints

Mo of Read Adder-sData Watchpoints...B

Mo of Write Addr-Data Watchpoints..B

Instruction Cache Support on

Instruction Cache Base Address B:700800800
BxFEFEEFF

Data Cache High Address

Exceptions Support

FPU Support

Hard Divider Support

Hard Multiplier Support

Barrel Shifter Support

MR clrrsset Instruction Support....on
Compare Instruction Support

MDM UART Target

"mh" target. id = 8
Starting GDB server for "mb" target ¢id A at TGP port no 1234
BMD: pst
System reset successfully

WMDx: mur BxBS5CHA1ed BxAA3FE107
W MD

X1000_57_041408

Figure 57: Using XMD Commands to Write the Bridge Control Register

After generation and recording options are specified and the BCR is written, the link must be
trained. The Link State is displayed at the bottom of the PETracer GUI. Prior to training, the Link
State is displayed as Detect.Quiet as shown at the bottom of Figure 56. After training, the Link
State is displayed as LO. To initiate training, click on the Connect icon. To disable a trained link,
click on the Disconnect icon.

XAPP1000 (v1.0.1) May 6, 2008 www.xilinx.com 47


http://www.xilinx.com

LeCroy Testing

SXILINX®

Figure 58 shows that the LeCroy - ML555 PLBv46 Endpoint Bridge link is trained with the
LTFSM in LO. If the clocking and resets are correct, link training occurs in less than one second.
If link training is unsuccessful, the LTFSM cycles through training states.

D LeCroy PETracer(TiM) PCI Express Protocol Analyzer - [H:\lecroy\cfg x4.peg]

:lﬁ File Setup Record Genmerate Report Search  VYiew Tools Window Help

sl

BRSO 7

sEE b BE e =Ly

DevicelD [ Register| [ 1st BE LCRC
000000 | ox000 |[ 1111 || OxzACioes7
DevicelD | Register | | 1st BE LCRC
000000 | 0x004 |[ 1111 || Dx3305FB40

= RN

S BB ook RRE | BE| S

1 ; The following scripts perform configuration reads and writes ~

z ; to configure sSpace = Seript commands:

3 Packet

4 template = TLP Idle

i ! Link.

[ Mame = "MyCfglirite’ : Template neame Eon.fig

i TlpType = CEglir0 ; Write device Configuration Space w/ait

e FirstDuwBe = OxF ; First DW Byte Enables ITniT:f:::te

9 Length = 1 ;1 DUWCRD Tn

10 Payload = ([ OXFFFFFFFF ) Repeat

- d Branch

12 Proc:

153, LI:" template = TLFP v AddressSpace
[14] <] »] v\ cfg_x4peg TN ol
PETrainer ML SH:1102 | Link State InitFC State
g 3; 1‘3 _ "—3 l—;_;', Lo |Complete
Ready search: Fwd v

Figure 58: LeCroy After Link Trained
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Root Complex to Endpoint Transactions

As Root Complex, the LeCroy Trainer generates memory writes and memory reads to the
ML555 memory. The ML555 reference design contains XPS BRAM and an MPMC interface to
DDR2. Figure 59 shows the memory addressing for Root Complex (Catalyst) to Endpoint
(ML555) transactions.The memory addressed is controlled by the BAR value written and by the
C_PCIBAR2IPIFBAR_* generics. In the reference design, PCI BARO is written as
0x0000000060000000. C_PCIBAR2IPIFBAR_0 addresses XPS BRAM at 0x8AE10000, and
C_PCIBAR2IPIFBAR_1 addresses DDR2 at location 0x90000000.

ML555
XPS
BRAM

PLBv46 PCle B
LeCroy |— PCle x4 —— | c_PCIBAR2IPIFBARO = 0x8AE10000
C_PCIBAR2IPIFBART = 090000000

MPMC/DDR2
ROOT Complex 0x90000000
End POInt X1000_59_041408

Figure 59: LeCroy Complex

The display area shows the TLPs defined in the peg file. Figure 60 shows an excerpt from the
Ic_rc2ep_wr_rd.peg file. The Ic_rc2ep_wr_rd.peg shown is writes FFFFFFFFSs to the six BAR
registers in the Configuration Space header. This is done using the Repeat construct. The first
register written is BARO, located at offset 0x10.

D LeCroy PETracer(TM) PCI Express Protocol Analyzer - [H:\lecroy\le_rc2ep_wr_rd.peg]

@Eile Setup Record Generate Repork  Search  Wiew Tools  ‘Window  Help ﬂﬂﬁ
SHE PHBHE e n LK T RKD PR MK LS @ 7] 7

-

B i 0000 . 000 000 000 s
Packet TP | . g " RequesterlD | Tag|[  DevicelD | Register| [1st BE
1 0 = 10: 000000 | 0 000:00:0 | 0x010 || 1111 || 1 dword

LCRC
0x05042021 0.000 ns 0000 . 000 000 000 s
Wy ait Timeaut Fmt Type
TLF Header Infinite || 30WY header, no data | CplsCplD | | D000 . 000 000 024 5

TLP al DevicelD Register | | 1st BE
1] 00:00100 000:00:0 a 000:00:0 0x010 111

LCRC
0:4ED1215A 0.000 ns | 0000 . 000000024

W ait Timeout Frmt Type
TLP Header Infinite || 30%Y header, with data | Cpl/CplD | | 0000 . 000 000 044 s

Repeat
End 0 0000 . 000 000 264 s
3 TLP Cighi0 | RequesterlD | Tag] DevicelD | Register || 1st BE
10:00100 000:00:0 1] 000:00:0 0x010 1111 1 dword

0

LCRC
0xFADB2642 0.000 ns | 0000 . 000 000 264 5 ﬂ

] 1o
PETrainer ML SM:1102 Link. State InitFC State

g3 . i‘ 5 % —__‘é —; Lo Complete

Ready Search: Fwd

X1000_60_041408

Figure 60: RC to EP Write/Read Test
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The next figures show BARO configuration packets, followed by write then read operations on

BARO.

Figure 61 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.

0= LeCroy PETracer(TM) PCI Express Protocol Analyzer - [H:Xlecroyire2ep_cfg wr_rd_bar0. peg]

EX

@ Fle Setup Record Generste Report  Search  Wiew Tools  Window Help 81
= HE W WHE e m TR FORE (% # & [0 O & b 4B < ||| P Uk Spin
G1 TLP RequesterlD | Tag DevicelD Register || 1st BE [
e i 000000 ] 000000 010 1111 ||000000a&0
Wait Timeout Fmt Type
TLP Header Infinite || 30V header, no data | CplfCplD
G1 TLP C ] RequesterlD | Tag DevicelD Register || 1st BE
kg 1] 10:00100 0oo:00:0 1] 000:00:0 0014 7111 ||00000000
Wait [Tirneout || Frt [ Type |
TLP Header || Infinite ||30W¥ header, no data | CpliCpiD |
G1 TLP RequesterlD | Tag DevicelD Reqister || 1st BE
e 0 0000100 000000 0 000000 D010 111
G1 TLP RequesterlD | Tag DevicelD Reqister || 1st BE
x ] 00:00100 000:00:0 ] 000:00:0 014 1111
G1 TLP Requesterll | Tag Address 15t BE [Last BE
x ] 000:00:0 ] 50000000 1111 | 0000
G1 TLP Requesterll | Tag Address 15t BE [Last BE
x ] 000:00:0 ] 50000000 1111 | 0000 ||12345678
G1 TLP RequesterlD | Tag Address 15t BE [Last BE
xd ] 000000 ] 80000000 1111 | 0000 L
T D
PE Trainer ML SM:1102 Link State InitFC State
-3 ]i 5 5 g = a0 Complete
Ready Search: Fwd
X1000_61_041408
Figure 61: Configuring and Testing BARO
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Figure 62 shows the results after running rc2ep_cfg_wr_rd_bar0.peg. Packet 9 is a MWr32 of
0x12345678 to address 0x0000000060000000. This address is translated using the

generic C_PCIBAR2IPIFBARO to the XPS BRAM at 0x8AE10000. In packet 12, the data value
0x12345678 is returned in the CplD packet.

The status fields indicate Successful Completion (SC).

= LeCroy PETracer{Th) PCl Express Protocol Analyzer - [C:¥Program Files\CATCWPETraceridatal157. pex]

File Setup Record Generate Report Search  View Tools Window Help =R
= HE | DYV om LT R RO % | 88 Bk || £35S & & dib 45 - B2 i
El
Packet [ TLF e RequesterlD [Tag Address 15t BE [Last BE
3 . 1 o 000:00:0 0 50000000 1111 | 0000
Packet [ TLP e RequesterlD |Tag Address 15t BE [Last BE
9 . 12 "' 000:00:0 0 50000000 1111 | 0000
Packet R'—ﬂ TP | col CplD RequesterlD | Tag || CompleterlD Status BCM
10 ! 10 P 10:01010 000:00:0 0 000:00:0 SC 0
Byte Cnt |Lwr Addr
4 0x00 12345678
Facket 51 TLF i 1 RegquesterlDr | Tag Address 15 BE [LastBE
11 &4 13 00:00000 000:00:0 0 50000000 1111 | 0000
Packet R._ﬂ TP |[ col CplD RequesterlD |Tag || CompleterD Status B
12 w4 11 P 10:01010 000:00:0 0 000:00:0 SE 0
Byte Cnt | Lwr Addr
4 0x00 12345678 L |
K1 2
FETiainer ML SMH:1102 Link State InitFC State
E R S8 55| |o Complete
Ready Search: Fud

Figure 62: BARO Test Results

X1000_62_041808

Figure 63 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.

= | Command Prompt - xand

A

oo &
P (50 &0 I

il fea el el

OaED S S

=
=
=
=

-

Figure 63: XMD Verification of BARO Tests
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Figure 64 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 pegfilesinml555 mb plbv46 pcie/lecroy can be used to test the PLBv46 Endpoint
Bridge on the ML555.

template = TLP{
Name = “MyCfgWrite”
; Template name
TlpType = CfgWr0
; Write device Configuration Space
FirstDwBe = OxF;
First DW Byte Enables
Length =1
;1 DWORD
Payload = ( OxFFFFFFFF )
template = TLP
{
Name = “MyCfgRead”
; Template name
TlpType = CfgRd0
; Read device Configuration Space
FirstDwBe = OxF; 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+i* 4)
; Wait for completion received
wait = TLP {
TLPType = Cpl
}
; Read Base Address register
packet = “MyCfgRead” {
Register = (0x10+i* 4)
}
; Wait for completion received
wait = TLP {
TLPType = CpID
}

repeat = End

Figure 64: PEG Example

X1000_64_041408
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Endpoint to Root Complex Transactions

In Endpoint to Root Complex transactions, the read and write operations originate from the
ML555 and target the LeCroy. The LeCroy model used in this application note (ML) 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 ML555, the LeCroy peg files cause the LeCroy to
wait for the TLP(s) from the ML555. Figure 65 shows the peg for the EP to RC MRd32. The
LeCroy waits for the MRd32 packet from the ML555. 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)}

X1000_65_041408

Figure 65: ep2rc_mrd32

Figure 66 defines the functionality of the LeCroy Root Complex when receiving a MRd32
transaction from the PLBv46 Endpoint Bridge endpoint on the ML555.

D2 LeCroy PETracer(T#) PCI Express Protocol Analyzer - [H:Mecroylep2rc_mrd32_1dw. peg]

@Eile Setup  Record Generate Report  Search  Wiew Tools  Window  Help Aﬂﬂ

SHE P ilE em tF- KK PR MK CBLOe ) 7

Wait Timeout Fmt Type Time Stamp I

TLP Headsr Infinite || 30DWY header, no data | MRAMWr || 0000 . 000 000 000 5
TP |f o CplD _ RequesterlD |Tag|| CompleterlD Status
0 P 10:01010 000:00:0 0 000:01:0 SC
ECM | Byte Cnt | Lwr Addr LCRC Time Stamp

0 0 000 12345678 || (xDFSACEBT || 0000 . 000 000000 5 =

KI Iz [
PETrainer ML SM:1102 Link. State InitFC State
§ }i 4: 5 % ;‘. ";. Lo Complete

Ready Search:

X1000_66_041408

Figure 66: EP to RC MRd32 Test Stimuli (1 DW)
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Figure 67 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

doubleword read using XMD.
mrd 0x20000000 1
Click the Black Square icon to stop recording and view the results.

: ile  Setup Record Generate Report  Search  Wiew  Tools  window Help

T D e LT DI ERE
= | ] Address
2 000:00:0 0 00000000

15t BE |Last BE
1111 | 0000

Packet o IEE CplD
I 1 . R & 10:01010
Status ECM |Byte Cnt | Lwir Addr
SC 0 0 0x00 |{12345678 —

CompleterlD
000:071:0

T 5]
FETrainer ML SM:1102 Link State InitFC State
ERE| & g &= B o |Complete
Ready
X1000_67_041408

Figure 67: EP to RC MRd32 Test Results (1 DW)

Figure 68 shows the ep2rc_mrd32_4dw.peg for a four doubleword Endpoint to Root Complex
MRd32.

Iﬁ File Setup Record Gemerate Report  Search  Wiew  Tools  Window Help
SHE|PRE e m tug QT o EREMeTL 7] 7
Wifait Timeout Fmt Type
TLP Header Infinite || 30WY header, no data | MRdiMr
TP |l o CplD [ CompleterlD
0 P 10:01010 000:00.0 000:01:.0
Status ECMH | Byte Cnt | Lwr Addr
SC 1] ] 0x00 123456078 0000ARRAR B7A543Z1 FEFFO00O0
[« | |
PE Trainer ML SM:1102 Link. State InitFC State
ERLH 2 é% !—5 £S5 ||Lo |Complete
Ready
X1000_68_041408

Figure 68: EP to RC MRd32 Test Stimuli (4 DW)
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Figure 69 shows results from running the XMD command below.

mrd 0x20000000 4

= LeCroy PETracer(Ti) PCI Express Protocol Analyzer - [C:\Program Files\CATC\PETraceridatal157. pex]
=@

9[i=1[E3)

Setup  Record Generate Repork  Search  Miew  Tools  Window Help
»

HE W WHE o n b7l QS R Pz % 8 B |05 O @l i % 7

Address 15t BE |LastBE
00000000 1111 | 0000

TLP
17

0000000

CompleterlD Status

Packet [ TG1][ TP |~ CplD | R Tag]
1 | 18 k 10:01010 000000 [ O 000:01.0 sc ||

B | Byte Cnt | Lwr Addr
0 0 000 123454678 0000ARRRE BT7A54321 FEFFOOO0
hd|

K1 i
PETrainer ML SN:1102 Lirk State IitFC State
g 3 i 3'_; % % z ﬂ Lo Complete
Ready Search: Fid
X1000_69_041408

Figure 69: EP to RC MRd32 Test Results (4 DW)

Endpoint to Root Complex Write Transactions

Figure 70 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
}

X1000_70_041408

Figure 70: ep2rc_wait_mwr32.peg

Figure 71 shows LeCroy Root Complex setup for analyzing an Endpoint to Root Complex
MWr32 operation.

> LeCroy PETracer(T#) PCI Express Protocol Analyzer - [H:\lecroylep2re_wait_mwr32. peg] E”E”z|
@ File Setup Record Genmerate Report  Search  Wiew Tools  Window  Help @
SHE P e Lk F-QRQE RPN O RN ST |
Wait Timeout Frt Type mp
TLF Header Infinite || 3DW header, with data | MRd/MWr || 0000 . 000 000 000 5
[ | 2l
PETrainer tML SH:1102 Link. State InitFC State
E-] ;. }‘; 5 % 72' g Lo Complete
Ready Search: Fwd
X1000_71_041408

Figure 71: EP to RC - Write Operation
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The xmd command below generates the stimuli for the PLBv46 Endpoint Bridge to transmit the
TLP.

mwr 0x20000000 0x12345678
Figure 72 shows the Analyzer output for an EP to Root Complex Memory Write of 0x1234567.

= LeCroy PETracer(T#]) PCI Express Protocol Analyzer - [C:¥Program Files\CATC\PETrace. .. |-_||E|EJ

File Setup Record Generate Report  Search  Wiew Tools  Window Help |8
S HE DENE e n LLIF- QYR Al
e ) hlem ulillcl]
19 N 10:00000
Address 15t BE | Last BE
00000000 1111 | 0000 ||12345678 )
4 _,J_
PE Trainer ML SM:1102 Link State InitFC State
£ 3 -ﬂi 3: 5 n% ;'3 T:.'._. La Complete

Ready

X1000_72_041408

Figure 72: 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 73 shows the results from running the eight doubleword Endpoint to Root Complex write
transaction.

E LeCroy PETracer(Ti) PCI Express Protocol Analyzer - [C:¥Program Files\CATC\PETraceridatal157. pex]

Ei\s Setup Record Generate Report Search  Wiew Tools  Window Help Aﬂﬂ
SEHE DY e LT AT Pe P 8 & |[E S G ot 4B G F | PR Lk Sl

RequesterlD [T
|

g|[ Address  |[1stBE[LastBE]
000:00:0 /|

2]
10:00000 00000000 |[ 1111 | 0000 |[12345678

Mem

Packet TLP
><4 22

Packet TLP
><4 23

RequesterlD [T
|

g|[ Address  |[1stBE[LastBE]
000:00:0 /|

00000004 |[ 1111 | 0000 |[12345678

2)
10:00000

Mem

RequesterlD [T
|

g|[ Address  |[1stBE[LastBE]
000:00:0 /|

00000008 |[ 1111 | 0000 |[12345678

2)
10:00000

Packet 2) [ RequesterlD [Tag|[ Address  |[1stBE[LastBE |
1000000 || 000000 [0 || 0000000 [ 1111 | 0000 |[12345678
Packet

RequesterlD \T
\

g|[ Address  |[1stBE[LastBE]
000:00:0 /|

2]
10:00000 Q0000010 |[ 1111 | 0000 |[12345678

Packet TLP Mern
><4 26 b
-
[ & | 7

[ Packet NG| TLP |
" 2

RequesterlD [T
\

g|[ Address  |[1stBE[LastBE]
000:00:0 /|

Q0000014 |[ 1111 | 0000 |[12345678

2)
10:00000

RequesterlD [T
|

g|[ Address  |[1stBE[LastBE]
000:00:0 /|

00000018 |{ 1111 | 0000 |[12345578

[ RequesterD [Tag|[ Address  |[1s5tBE][LastBE]
| o]

10:00000  |[ 000:000 0000001C [ 1111 | o000 |[12345&78] [
-
PETrainer ML SN:1102 Link State InitFC State
ERED S S BB | Complete
Ready Search: Fwd

X1000_73_041408

Figure 73: EP to RC Write Results - 8 DW
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Testing with a
PC

Using a Personal Computer (PC) as Root Complex (RC) is an inexpensive method of verifying
PLBv46 Endpoint Bridge functionality. PCltree and the Memory Endpoint Test (MET) run on
PCs. Figure 74 shows the ML555 in a Dell 390 PC. The PC PCle integrated circuit(s) 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 Dell 390 runs
Windows XP which has ISE, EDK, and PCltree installed.

The USB Platform Cable is connected to the ML555 JTAG port for Impact, XMD, and
ChipScope operations. A Type A to Type B USB cable is used for communicating to a
communication terminal. In the tests described in this section, the ML555 PCI/PCI Express
Development Platform is inserted into a Dell 390 x8 slot for the mI555_mb_plbv46_pcie project.

X1000_74_041408

Figure 74: PC Test Environment

The ML555 receives power from the PCle slot, and 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.

Xilinx recommends writing the XCF32P PROM so that configuration occurs at power up. Xilinx
recommends the use of Master SelectMap mode for configuration.

Configuring the ML555 XC5VLX50T when used in a PC PCle Slot

Theml555 mb plbv46 pcie/ready for download/ml555 mb plbv46 pcie.mcsis
the configuration file for this reference design. Because Xilinx recommends configuring from
the PROM, the next figures outline the steps for creating a mcs for the ML555. Users
generating the PROM file for the first time should reference the detailed instructions provided
on pages 101 - 108 of UG201 (v1.4) Virtex-5 FPGA ML555 Development Kit for PCI and PCI
Express Designs.
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Figure 75 shows the ML555 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]

B ¥Y®BX&Ex

7& File Edit WView Operations Output Debug Window Help

e [ (B3O

DI

EABoundary Scan
BalSlaveSenal
alSelecttar

pae U g

Right click device to select operations

E LN

ENILNE

“BaiDirect SPI Configuration
[E)5vstemacE
@PHDM File: Formatter

A esktop Configuration ol i

DG

]

xcavlxa0t
e file F -

]

wc2o3a

- filg 7 -

]

xef32p
- file 7 -

pae U g

xef32p
e file 7 e

Modes |

Available Operations are:

Operations

| @ Boundary Scan

PROGRESS_END - End Operation.
Elapsed tims = 2 sec.
/¢ *** BATCH CMD : identifyMPH

& (A8
i

|

v

>

uput | Epor | Warning |

Configuration | Parallel IV | 5 MHz | LPT1

X1000_75_041408

Figure 75: ML555 Boundary Scan Chain
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Provide the PROM file name as shown in Figure 76.

£ iIMPACT - Prepare PROM Files

| want ko target a

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

PROM Supporting Multiple Design Versions: | Spartan3E kultiB oot

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

) EXD ) BIN O ISC
) HEX Swap Bitz

Checkaum Fill Yalue [2 Hex Digits]: |FF

PROM File Mame: |m|555_mb_p|bv45_pu:ia|

Location: |H:"-u:lesigns"meEEE_mb_pIbvdE_pu:ief | | Browze. ..

< Back Mewt » l ’ Cancel ]

X1000_76_041408

Figure 76: Defining the PROM File
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Specify the XCF32P PROM as shown in Figure 77.

Ef iMPACT - Specify Xilinx PROM Device

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

[ ] Enable Compression
Select a PROM [bits) Add

Pasition Part Name

1] wcfaZp

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

X1000_77_041408

Figure 77: Specifying the XCF32P PROM
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Select the bit file (download.bit) as shown in Figure 78.

Add Device

Look. in: | [C=) implementation

x| e @k E-

I==)lmb_bram_wrapper
ICSimb_plb_wrapper

D

ICplb_v46_0_wrapper
Cplb_w46_1_wrapper
ICplbvds_poi_1_wrapper
E]prnc_sys_reset_ﬂ_wrapper
E|r5232_uart_1_wrapper
E|r5232_wra|:uper

[T ps_bram_F_crtle_1_bram_wrapper

My Documents

[=hxps_cdma_0_wrapper
[Chps_central_dma_0_wrapper

My Recent E]micru:ul:ulaze_ﬂ_wrapper [Elxps_gpin_ﬂ_wrapper
Documents L) mprac_0_wrappet [Chxps_inke_0_wrapper
@ | prie_bridge_wrapper SSSJ:u:ie_xl.I:uit
I poie_diff_clk_wrapper ownload, bit
Desktop ICpoie_ref_clk_buf_wrapper download_cclkkernp. bit

systern, bt

by Computer
|5 ps_bram_f_cntle_1_wrapper
. < B3
by Metwnrk, File name: |dnwnlnad j Open |
Places
Files of type: |FPGA Bit Files [* bit ~| Cancel

Figure 78: Specifying the Bit File
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Select Generate File. The generated MCS file is shown in Figure 79.

. iMPACT - [PROM File Formatter]
% File Edit View Operations Window Help 2[& <)
PH SBEX SRED O 280 WK
[ Flows
SoBoundary Scan
o5 laveSerial
SoSelectMAP
o) Desktop Configuration
“SoiDirect SPI Configuration %cta2p
[E]5vstemaCE 4188 % Ful

weSvkeS0t
E PROM File Formatter [}g dowvnload hit

Generate File.

PROM File Generation Succeeded

5 Boundary Scan | s PROM File Fomatter

Operations

Writing file "H:designsimlS55_mih_plhwvas poiel//wml555_th plhwdé_poie.wcs"”. ~
Writing file "H:idesignsimlSE5_mh_plhwdas poiel/ /w1555 b plhwd6_poie.prm'”. I
Wriring file "H:'designsiml555_mh plhwdé poieh/ /w1555 mb plbwd6s_poie.sigh.

2 b
zh i 3

=1 Output | Enor | Warning

PROM File Generation | Target Xilinx PROM | 14,052,352 Bits used | File: mISS5_mb_plbv46é_prie in Location: H:\designsimiSss_mb_plbvaé_peietf

X1000_79_041408

Figure 79: Selecting Generate File

The recommended configuration mode is Master SelectMap, which is specified when the
configuration Mode Switch (SW5) should be set to M0-0 (ON), M1-0, M2-1.

Use Impact to download the mcs file into the ML555 XCF32 PROM. Select the XCF32P, left
click to invoke a menu, and select Program. Under the Programming Properties menu, check
Parallel Mode under the PROM Specific Properties.

Insert the ML555 into the PCle slot and power-on the PC. Verify that the DONE LED lights.

It is possible to configure the FPGA after PC power up using the JTAG mode, but a warm reset
is usually required for the ML555 PLBv46 Endpoint Bridge to be recognized in a PCl scan. A
warm reset is a PC Shutdown with Restart.

PCltree Testing PCltree is shareware available from http://www.pcitree.de. It runs on Windows XP. PCltree can
be used for either PCIl or PCle tests. In the tests described in this section, the ML555 PCI/PCI
Express Development Platform is inserted into a Dell 390 x8 slot for the
mI555_mb_plbv46_pcie project.

Invoke XMD and enable the master and the BARs by writing to the PLBv46 Endpoint Bridge
Bridge Control Register.

mwr O0x85C001EO0 0x003F0107

XAPP1000 (v1.0.1) May 6, 2008 www.xilinx.com 63


http://www.xilinx.com

PCltree Testing S XILINX®

Figure 80 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 0x10EE.
BARO is 0x0000000C.

= =

= 5]

(=
=
(=
=
(=
=

B (S

LT T LT LTI TR

4

4 »

X1000_80_041408

Figure 80: XMD Read of PLBv46 Endpoint Bridge Registers
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After invoking PCltree and running a scan, Figure 81 shows the ML555 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.

direct select: = show INT routing | highest
bus: dewr: func: ﬁ
ii 3 i‘ 0 j 0 show Mem Map
3.0.0
=0 SeCRT Octher; Memory Controller
D00 Host/PCI: Bridge || 4on. 410EE Milinxk Corp
—-0.0l.0 0-+1 {1} PCIL/PCI; Br: DID: x0E0E no device name found no o
1.00.0 WEA; PC Compati SUBYID: %0000 —————————————
o.z7.0 o. Multimedia 20% SukhID:  x0000
0o.z8.0 O-=2 (2} PCIFFCI; Br: revw.: x00 no INT
—0.E8.4 0-=3 (3) PCISPCI; EBr: edit ConfRedq: Nr of ConfRegs:
2.00. Other; Memory |
2 e & 16 " 54
—--0.Z8_& O-=4 (4} PCIFPCI; Br:
4.00.0 Ethernet; Netwc [7 use BIOZ int
o.z2.0 i 1 Host C ;
o se 1 Un:!-versal H‘:'S E‘:‘I Write ConfReg | ket
s niversa ost Cot ::
dump
0.z23_2 Uniwersal Host Cor [ refr after wr.
0.z3.3 Uniwversal Host Co Config Space Dump: (type L =)
o.z3.7 o. serial bus Dew: T LT ——
= S
.30 - ive,
0-30.0 O==& (8] Subbractave.l| )0 gooo <04 Swat Cod
B3T0 PCI/ISR; Bridge D¢l qeag gooo <08 : BaseClass SubClass I
0.31.1 0. Mass Svorage Colll gpoo 0000 =0C : BIST Header LatTime:
0.31.2 o. Mass Storage Co oooo QooZz =10 : BAR 0O mem pref. &dhbi
0.31.3 SMBus; Serial Bus oooo o000 <14 @ BAR 1
Qoo00 Qood <18 : BAR 2
Qoo0 Qood <1C : BAR 3
Qoo00 Qo0d <20 : BAR 4
Qoo00 Qo0d <24 : BAR &
oooo ool <28 © Cardbus CIZ Por
oooo Qgoood =zC - SubID SubVendorID
oooo ool =30 : Exp ROM BAR
Qo000 0040 <34 @ reserved
oooo o000 <38 @ reserved
£ » 0000 O0FF <3C @ maxlat minGnt IntPir
| e rescan wrif‘e ta re.set < }
DCIbus file bhridoe

X1000_81_041408

Figure 81: 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 ConfReg dialog box. As an example, select the
Command Status Register, write 0xFFFFFFFF in the Edit ConfReg dialog box, click Write
ConfReg, and click Refresh Dump to see the new value of the Command Status Register
(CSR) displayed. The new value of the CSR is not 0xFFFFFFFF as some of the CSR bits are
reserved.
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Click BARO and use the edit ConfReg dialog box to change the BARO value to xE000000C.
Click Write ConfReg and then Refresh Dump. The new value of BARO is displayed. Figure 82
shows the value of BARO re-defined to 0xE000000C.

showy Mem Map

direct select:
bus: dearr: furic: ﬁ
=13 :] ] j 0
= host CPU
a.oo.no Host /PCI; Bridge I
—-0.01.0 0-=1 (1) PCI/SPCI; Er:
l.00.0 VWGEA; PC Compati
a_z7.0 o. Maltimedia &0
a.zg.0 0-=2 () PCI/PCI; Er:
—-0.z8.4 0-=32 (2} PCISPCI; Er:
2.00.0 Other; Memory C
—-0.z8_.5 O-=4 (4) PCI/SPCI; Er:
4_00.0 Ethernet; MNetwc
o.zs.0 Tniwversal Host Co:
o.z5.1 Thiversal Host Cot
a.z3._ & Tniwversal Host Cor
a.z9.32 Tniversal Host Co:
o.zs.7 o. serial bus Dew:
o.z0.0 O-=E& (&} Subtractive,
0.31.0 PCI/IZA; Eridge D:
o.z21.1 o. Mass Btorage Ct
o.21.% o. Mass Btorage Ct
o.31.3 EMEus; Serial Bus
< ?
+t __ rescan write to reset
PCIbus file bridoe

3.0.0

Other ;
VID:
DII:
SubWIL:
SubIDl:

rew. o

Memory Controller

#10EE ¥ilinx Corp

*¥0505 no device name found no

x0oan
x000n
x00

no INT
edit ConfReg:

xEEnunnnc hex

Nr of ConfRegs:

* 15  ga

[ use EIOS int

Write Eonﬁfeg ety
[ refr afte\r} WE . EREENES @
Config Space Dmmp: (type 1 xs)
0505 10EE =00 LID» WID
oolo o000 =04 Stat Cmd
oLa0 0000 =08 BaseClass SubClass I
aooo goood =0c BIZT Header LatTime:r
ooao AR, mem pref. &4b
oooo o000 =14 EBAR 1
gooo o000 =1% BAR Z
gooo o000 =1C BAR 3
aooo 0000 =Z0 EALR 4
gooo o000 =z24 BAR E
gooo o000 =28 Cardbu=s_CI3_Prr
gooo o000 =zZC SuhID SubVendorID
aooo o000 =320 Exp ROM BAR
aooo oo40 =34 resarved
gooo o000 =328 reserved
gooo OOFF =3C maxlat minGnt IntPir
< | >

X1000_82_041408

Figure 82: Defining BARO in PCltree
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Figure 83 is XMD output which shows that BARO has been written as 0xE000000C. The XMD
mrd also shows that the data in the initial 8 addresses in XPS BRAM is 0x00000000.

¢ Command Prompt - xmd
B5CAZA ARDAAREH -
85 CH20 550515551515
A2 6 ARAABREH
D mrd B
85 CH2 APE
B5CH2 g
#5CHZBAY
85 CA2
85 CA2 016
B5CH2 g
B5CAZA18
RS CHZ
(4 £ "
Ao med ¢
T hihihi‘ ==
: A =
+H 0
80 E160E A
8 E18016
T AR r ==
BAE10P18 A8
T AR ==
. -
1 3

X1000_83_041408

Figure 83: XMD showing the Configuration Space Header, XPS BRAM
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Figure 84 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 Write
Memory. To view the results, click on the Refr. View icon.

oooooooo
Qooooo0o
Qooooo0o
Qooooo0o
Qooooo0o
oooooooo
Qooooo0o
Qooooooo
Qooooo0o
Qooooo0o
oooooooo
Qooooo0o
Qooooo0o
Qooooo0o
Qooooooo
oooooooo
Qooooo0o
00000000
Qooooooo
Qooooo0o
Qooooo0o
Qooooo0o
ulu]u)uiu]ululu}
Qooooo0o
Qooooo0o
Qooooo0o
Qooooo0o
00000000
Qooooo0o
Qooooo0o
Qooooo0o
Qooooo0o
oooooooo

<x00000000:
<x00000004 =
<x00000005
<x0000000C:=
<x00000010=
<x00000014=
<x00000018=
<x0000001C=
<x000000z0=
<x00000024=
<x000000z8x
<x000000z2Cs
<x00000030=
<x00000034=
<x00000035
<x0000003C
<x00000040=
<x0000004 4
<x00000048:=
<x0000004C=
<x00000050:
<x00000054 =
<x00000058%
<x0000005C
<x000000&0
<x000000&4 =
<x000000&65
<x000000&6C
<x00000070:=
<x00000074=
<x00000078:=
<x0000007C
<x00000080%

W

i‘; anto read memory

Memory Space Cypel
base 0000000
range : ££££f0000 =

x|

(prefetchabhle)

64 EEyte

(G4hit BAR=s not supported yet 1)

—edit memoriy :

WMrite Memory |

I loop onfoff

| refresh wiew after write

—Data:

[ toggle rn_afr.
T wien:
r werify

&

CIEm COopy:

Source |
destinationl

mem cCopy |

—select wiew range:

FE range (0 - &3):
I
ME range (0 - 0): 0

1]

~Display range:
=S teFt I load filel save filel‘ i~ 1712 Bytes
L2y

{* 1074 Bytes ‘

| Gaa)]

PCIbu I

file

l bridoe I”:;

| rlu
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Figure 84: Running PCltree Memory Test
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Figure 85 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.

i J-;':-.Pl:_:,iTre,e

. BAR space

00000000  <x00000000- ... » | ¥ &uto read memory 0K |
FFFFFFFF =x00000004* 55
00000002  <x00000008> O, . . Mewory Space typef (prefetchable)
FFFFFFFI» =x0000000C= iy base : =0000000
aoooooo4 <=x00000010= 0O. .. range : L£E£££0000 = &4 EBRvyte
FFFFFFFE =x00000014> <sHme :
00000006 <x000000Ll&s= O. .. (&dbit BARs not supported yet 1)
FFFFFFF9 =x0000001C=> 15y —edit memory :
00o00o0o0g  =x000000zZ0=- 0. ..
FFFFFFF7 =x000000z24= -+ ! l
0000000A  <x00000028= 0. .. et
EEEEEEEE :xDDDDDDZE:— [=hiatats il- toggle rnj:fr.

xO0000030:= q. | W =amms wienr:
FFFFFFF3 <=x00000034> oy ;
0000000E  <x00000038= O..f [ werity | @
FFFFFFFl =x0000003C= Hir ; ;
aooooolo  <=x00000040=- 0O 'y Mo Errersi I P B REEES TR Br
FFFFFFEF -=xz00000044= i¥
00a0000lz  =x00000048= O. .
FFFFFFED <x0000004C>  if J
00000014 =x00000050= O. .
FFFFFFEE -=x00000054= & | s S mem copy |
aooodole  <=x00000052= 0O, .. |
FFFFFFE? =x000000EC= &y
00oooolg  =x000000&0=- O, .. ; =

e —select view range:
FFFFFFEY =x00000064=> o¥yy
oooo00la  =x000000&68= 0O. .. KE range (0 - &3)1: 0
FFFFFFES =x000000&C> &g
aooooolc  <=x00000070= 0. .. LLI _}j
FFFFFFEZ =x00000074= &y
0000001E  <x00000073= O... It SRR S [
FFFFFFEL «<x0000007C*  &jririr 1 i | ,l
00000020 =x00000080= b
~Display range:

mem test load file | =save file (" 178 Bytes (% 1024 Bytes |

|

PCIbu i

file

‘ bridos I”_l

| (!-
—|
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Figure 85: PCltree Memory Test Results

The ML555 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 ML555 BRAM located at 0x8AE10000.

After writing the ML555 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 86 shows verification that the XPS BRAM contains the data written by PCltree using
XMD commands.

ommand Prompt - xmd

BxBAE1BBBBD B
HaBHEEEE
FFFFFFFF
A2A8RARA
FDFFFFFF
H48868688
FBFFFFFF
A6 BRARA
F?FFFFFF

X1000_86_041408

Figure 86: XMD Verification of PCltree Write Operation

In the next two figures, XMD is used to write XPS BRAM, which is then re-read by PCltree.

Figure 87 shows the writing and reading of 0x12345678 to the first four locations in XPS

BRAM.

¢t Command Prompt - xmd

Al
G0

I L
P (5]

e e
I-I-T=1-0-1-I
S )] S S S S
|

d

B 15 5o

P (5

BEE

[ EA B 8
HABRHARY
B2 0000 0HE

=
=
=
=
=
=
=

=

= &
wall ]

==
= =

=

= WLl
) = &
Mo 30 G0 38 0

=
=
=
=
=
=
=

»

X1000_87_041408

Figure 87: Writing XPS BRAM using XMD
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Memory
Endpoint Test

Figure 88 shows a PCltree read of XPS BRAM. The first four locations are read as
0x12345678.

7" BAR space

78563412 <x00000000> O4¥x | ¥ =ute read memory 1]+
FEE5341F <x00000004> O4V=x
MEEEI417  <x00000008F O4%x Memory Space typef (prefetchable)
FEE5341F <x0000000C> O4V=x hase el000000
00000004 =x00000010= 0. .. range f£££0000 = &4 EBEyte
FFFFFFFE =x00000014> {inqy .
Qoooooos  <x0ooooolss O, . (&dhit BAR=s not supported et 1)
FFFFFFF2 =x0000001C> <xinry edit memory :
00000008 <=x000000z0=- O. ..
FFFFFFF7 =x000000Z4%  +ir | |
0000000a  «=x000000E8= 0O... Data:
FFFFFFFE =x000000ZC> & [ toggle refr.
0o0aooac  «x00000030= q... Write Memory ‘ [ count vien:
FFFFFFF3 =x00000034> aimir )
0000000E  «=x00000038= 0. .. [ loop cnjoft [ werify %L;—
FFFFFFF1  <x0000003C>  Hiy | refresh view after write
00000010 =x00000040= O. ..
FFFFFFEF «<x00000044>=  I4HAF B

mem Copi:
0000001 =<=x00000048=- O. ..
FFFFFFED =x0000004C> 17 Source
aoooool4  <xOo00oooso= O, ..
FFFFFFEE <=x000000&84= &y flesedmeisianm mem copy
0o00000le  <=x00000058=- O. ..
FFFFFFES <x0000005C> &Ry
0oooools  =x000000&0= D::: Sellmmn TASE rEmEes
FFFFFFE7? <x000000&4> i
00ooo0la  =x000000&8= DO... KB range (0 - &3): 0
FFFFFFES <x0000006C*  &iriry
aooooolc  <x0o000o07o= 0. .. j_| j
FFFFFFEZ =x00000074> &inry
0000001E  <x00000078 O. .. HE range (0 - O):- 0
FFFFFFEL =x0000007Cx & 4 | >|
O00000Z0  =x00000080% R

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

X1000_88_041408

Figure 88: PCltree Read of XPS BRAM

The Memory Endpoint Test (MET) is run on a PC with the ML555 inserted into a PCle slot. MET
provides a simple method of writing and reading memory. Like PCltree, the ML555 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 ML555 memory
using the PLBv46 Endpoint Bridge.

Pages 6-11 of XAPP1022 provide instructions for installing the Xilinx Virtex-5 PCle Endpoint
Driver.

XAPP1000 (v1.0.1) May 6, 2008

www.Xxilinx.com 71


http://www.xilinx.com

Memory Endpoint Test

SXILINX®

Figure 89 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

ML555 is detected.

=+ Command Prompt - met

--log 555.log

Microsoft Windows HP [Uersion 5.1.268H]
C(C>» Copyright 1985-2801 Microsoft Corp.

H:>cd met

H:*met*met ——log 555.1log
MET v2.4
Status request:
0K=1

Target regpoprt:
oK=x1 R

Uendor=Ax1Hee
Device=Bx585
Busi=AxA

Deyit=Bx8
MenmAddress=Axe A0BHAHAAA
MenS ize=Ax1 86088
IoAddress=AxH
IoSize=AxA
IsPciExpress=TRUE
Interactive mode
MEM:22:Hex:A0AAAAAA >

Figure 89:

Invoking the Memory Endpoint Test

X1000_89_041408

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 90 shows basic read and write operations using the MET. In the figure, the Display (d),
Location (), 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 555_pcie.log
Device=Hx585

MemAddress=Axe AI0BAAAA

MenS ize =HAx1B6080A

IoAddress=AxA

IoSize=AxA

IsPciExpress=TRUE

Interactive mode

MEM:32 :Hex :00000BAA >d 48

BEBE6E6E66: 0000BBBE fEffffff OOODOOB2 fFIfffffd
POBEER16: APPPPNER4 FEFFFFFDh DOOOOOO. fFEFFFfFfe
BABE6E626: O00DDDOE FEfffff7 DDOOOOB. fLLLLf15
POBEEEIA: APPPNRAc FEFFFFF3 DODOOOBe ffFffffi
MEM:32:Hex:-00000048>1 Bx8
MEM:32:Hex:000000AA > 12345678

MEM:32 :Hex:000BAAAA>]1 BxB

MEM:32 :Hex:0000BBAA >d 48

PABAAAAA: 12345678 fEffffff POPPBAA2 FEFffffd
PABEEA16: AEPBBRAR4 FEFFFffh DOOOBOB. FEFFfffe
PARAARZA: APPPPAAE FEFFffff7 POOOOOBA FEFFffffS
POBEEAIA: AEBABRAA: FEFFFff3 DOOOBBB: fEfffffi
MEM:32 :Hex:AAAAAA4A >

X1000_90_041408

Figure 90: 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 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 EDK shell in the implementation directory, run

ngcbuild -i system.ngc system2.ngc

3. Copy chipscope/ml555 mb _plbv4é pcie.cdc file to the project area (usually either
one directory above chipscope 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 mI555_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 ml555 mb plbv46 pcie/chipscope/plbv4é pcie.cdce file is used to inserta
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 chipscope or the implementation directory).

3. Run Start —» Programs — ChipScope Pro — ChipScope Inserter
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4. From ChipScope Inserter, run File Open — plbv46_pcie.cdc. Figure 91 shows the
ChipScope Inserter setup GUI after File Open — plbv46_pcie.cdc.

v ChipScope Pro Core Inserter [plbv48 pcie.cdc]

=0 %
File Edit Insert Help
D @ « = &% ?
= DEYICE DEVICE Select Device Options
= ICON : -
:| rDesign Files
uo: ILA :

Input Design Netlist: ‘b_plbv46_pcie_cs,f\mplEmematiDnjpc\e_br\dge_wrappeﬂ | Browse |
rCore Utilization

OQutput Design Netlist ‘b,p\bv46,pcie,cs}imp\ememat\on,fpcie,bridge,wrapper‘| Erowse |

. I | | output Directony: ‘scratch/designs/miz55_mb_plbwd & _pcie_csfimplement

Core FeSpurce estimation is : . b ‘ /designs/ P P fimp 4 TS
currently not available for this

architerture. :

rDevice Settings

Device Family: ‘Vim!XE ‘v|

Use SRL16s

Use RPMs

< Previous | | Next =

copy fscratch/cesigns/miSSS _mb_plvd&_pcie_csfimplementation/poie_bridge_wrapper.ngo =
fecratch/designs/mI5 55 _mb_plbwd & _pcie_csfimplementation/pcie_bridge_wrapper_signalbrowser.ngo
SetDesian [prie_bridge_wrapper]

show SignalBrowserDialog

L

X1000_91_041408
Figure 91: 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 92 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 i

Structure [ Nets Net Selections

¢ 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

—| Trigger Signals rDataSignaIs |
H Clock Signals

o PCle_Eridge/comp_plbv4s_master/ISE_SYNC_RD_LLIMK.I_LLINK_RD_EKEND J3l_addrack -
o PCle_Bridge/comp_plbvdé_master/ISE_SYRC_WR_LLINK. |_WR_LL_BACKEND | /SI_rdDACK 1
o PCle_Bridge fcomp_slave_bridge comp_rx_fifo/ GEN_64. COMP_RX_RAM [dp ”::—"“;‘g; T
o= PCle_Bridgefcomp_slave_bridge fCEM _TX_&4_FIFO. comp_tx_fifa [fifo_72x51 ,{PL_I;_RN:Vrm

o PCla_Bridge/comp_tlif/RxFIFC_&4. rx_afifo [fifo_70x32]
o= PCle_Bridgefcomp_thiffTxFIFO_&4 tx_afifo [fifa_70x16&]

/S_rdDBus<0=>
/SI_rdDBus<1>
/SI_rdDBus<2 >
/SI_rdDBus<3 >

Ll I | [» {SI_rdDBus <4 >
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ /SI_rdDBus<5>
|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... |

-

Ll

.

X1000_92_041408

Figure 92: Inserter Data Signals

6. Click Insert to insert the core into pcie_bridge_wrapper.ngo. In the
ml555 mb plbv46 pcie/implementation directory, copy
pcie bridge wrapper.ngotopcie bridge wrapper.ngc.

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 93.

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

t ChipScope Pro Analyzer [mI555_mb_plbv46_pcie]
File  View JTAG Chain  Device Trigger Setup  Waveform  Window  Help

[ lalnj[Ts]¢ [ »[2]E]

Project: mi555_mb_plbwi6_pcie {2} Trigger Setup - DEV:D MyDevicel (XCSVLX50T) UNIT:0 MyILAD (LA

¢ DEY.0 hyDeviced ({CEVLHEOT) = -
Systern Monitor Console g7 £ MO:TriggerF ortd ==

@ UIMIT:O MylLAD (ILA)

4
|

JTAG Chain :
] = Match Unit Function

Trigoer Setup 5 Add | Active | Trigger Condition Mame
Wavefarm il | o) | Triggerconditiond
Listing —
Lo §) e [rnaow | 1 '
| bur B e e [7] oo 0 o
S . =
Signals: DEV: 0 UNIT: 0 @ | Storage Qualification: All Data

¢ Data Port
o JM_wrDBUs

o JET_rdDBUS || 1 waveform - DEV:0 MyDevice0 (XC5VLXS0T) UNIT:0 MyILAO (ILA)

|1I]24 |V|

CH: 07gl_addrAck

GH: 1 15 |_rdDAck (ETEISiE 5@

CH: 2781 wait = o /M wDBus
CH: 3/5_rdBTerm : -
CH: 4IPLE_RMWW

CH: 818/_rdDBus=0=

o /51 _rdDBus

/51_addrack o o
CH: 6i8I_rdDBus=1= -
CH: 7isI_rdDBus=2= A8l_rdDiack o o
CH: 8/8I_rdDBus=3=
CH: 8/5|_rdDBus=4= /3L wait oo
CH: 10/51_rdDBus=5> /31_rdBTern al o
CH: 11 IS1_rdDBus=6=
CH:12/51_rdDBus=7> AFLE_RIW oo
CH: 13 /581_rdDBus=8= JPLE_MUrDAck al @
CH: 14 /51_rdDBus=8=
CH: 15 /51_rdDBus=10= JPLE_rdBursat ol o
CH: 16 /SI_rdDBus=11= /M request ol o

CH: T /SI_rdDBus=12>
CH: 18/31_rdDBus=13=
CH: 19731 _rdDBus=14=

AIPZINTC Irpt al o

CH: 20 /31_rdDBus=15> e B
CH: 21 IS1_rdDBus=16= /31 wrComp ol o
CH: 22 /51_rdDBus=17=

CH: 23 /5|_rdDBus<18= LRSS g v
CH: 24 [51_rdDBus<149» 0 T ool oe]

INFO: Found 1 Care Unitin the JTAG device Chain
COMMAND: save_project "CXilinx\ChipScope_Pro_9_2ibinntimI555_mb_plina6_pcie.cpj”

Wiriting project file: CAlnAChipScope_Pro_8_2ihimntmIS85_mb_plbwd6_pcie.cpj

DOMNE

Figure 93: ChipScope Pro Analyzer Waveform
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11. Set the trigger in the Trigger Setup window as shown in Figure 94. The trigger used
depends on the problem being debugged. Simple triggers are PA_Valid, SI_AddrAck,
SI_wrComp.

hipScope Pro Analyzer [ml555_mb_plbv46_pcie]
File View JTAG Chain Device TriggerSetup Waveinrm WWindow  Help

[]@|» m 11| |

mpfﬂiem: mi555_mh_plbwi6_pcie | : 2] Trigger Setup - DEV:0 MyDevicen (XC5VLX50T) UNIT:0 MyLAD (ILA)
‘ifTA[()}E‘\:f'hDal‘\:yDevmeD GCSVLE0T) atch Unit Function Walue Radix Counter
Systern Monitor Consale ; ¢ I MO:TrignerPartd == 000 0000 Bin disabled -
P LIMIT:0 MviLAD (LA : iSI_addrack
Trigger Setup 3 [ tPLE_FAvali
\i\.':;?f;"m H: [y /5L rdDAck
Bus Plat ; [ JPLB_Maders
T = e = =)0 3 M _werBurst
Signals: DEV: 0 UNIT: 0 : ISI_wrCnmmip
¢ Data Part =l 3 IS_rdCamp
& M_wrDBus SI_wrBTerm

o= I5_rdDBus
CH: 0/51_addrack [ im_rdBurst

CH: 1 8|_rdDAck : [ 151 wnDack
CH: 2751 _weait 1
CH: 3/51_rdBTerm i
CH: 4 JPLE_RMNW
CH:8/5|_rdDBus=0=
CH: 6B /SI_rdDBus=1=
CH: 7 I81_rdDBus=2=
CGH: 8/8|_rdDBus=3~
CH:9/5I_rdDBus=4=
CH: 1018 _rdDBus=5=
CGH: 11 /51 _rdDBus=6~
CH:12751_rdDBus=7=
CH: 13751 _rdDBus=8=
CH: 14/51_rdDBus=9=
CH: 1875 _rdDBus=10= ]
CH: 16 /5| _rdDBus=11= : -
GH: 17 (S_rdDEus =1 2= cET—
CH:18/5I_rdDBus=13= : Trigger Condition Narne Trigger Condition Equation | |
CH:19/5_rdDBus=14= : Del (Y] ‘ TriggerCondition ni0

CH: 20 J8I_rdDBus <15>
wiindows: | 1| Depth: 1024 ~| Position: | 0

CH: 21 /5I_rdDBus=<16=
All Data

i)

YIE 4

EA A AR A A o

Blilq
>
=
=
=
=
S
&

CH: 2275 _rdDBus=17=
CH: 23781 _rdDBus=18=
CH: 24 151_rdDBus=19= i

COMMAND: upload 0 0 E‘

ainjdesd |

IMNFO - Device 0 Unit0: Waiting for core to be armed

Upload

X1000_94_041408

Figure 94: 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 95.

&l ChipScope Pro Analyzer [mI555_mb_plbv46_pcie]

[Zl@i)n

Eile Yiew JTAG Chain Device TIrigger Setup ‘Waveform Window Help

IiPmiet:l: mi555_mb_plbwd6_pcie

JTAG Chain
§ DEY.0 MyDeviceD (CEVLE0T)
Svystern hMonitar Console
& UNIT 0 byl (LAY

Trigger Setup
Waveform
Lifsng
Bu=Flot

1
L1

@ Trigger Setup - DEV:0 MyDevice0 (XCSVLXS0T) UNIT:0 MyLAD {ILA]

hatch Lnit

Function Walue

Radix

Counter |

YAen4

7 L3 MO:TriggerPoro

B {000 0000

Ein disabled =

[ is)_addrack

[) 1PLE_PAvali

ISI_rdDAck

[ 1PLE_MtAddrd

) _wirBurst

Signals: DEV: 0 UNIT: 0

IS _wriCamp

¢ Data Port

o= M_wrDBus

o= [3I_rdDBus
CH: 0iSI_addrack
CH:1151_rdDAck
CH: 2181 _wait
CH: 3J5I_rdBTerm
CH: 4 /PLB_RNW
CH: 8/81_rdDBus=0=
CH: B/SI_rdDBus=1=
CH: 7iSI_rdDBus=2=
CH: 8/51_rdDBuUs=3=
CH: 9/51_rdDBus=4=
CH:10/81_rdDBus=5=
CH: 11 /8I_rdDBus=6>
CH:12/8I_rdDBus=7>
CH: 13 /8I_rdDBus<g=
CH: 14/BI_rdDBus=9>
CH:15/8I_rdDBus=10=
CH:16/8I_rdDBus=11=
CH: 17 /8I_rdDBus=12=
CH:18/5I_rdDBus=13=
CH:19/5I_rdDBus=14=
CH: 20/8I_rdDBug=15=
CH: 21 /3I_rdDBug=16=
CH: 22/81_rdDBus=17=
CH: 23/8I_rdDBus=18=
CH: 24/31_rdDBus=19=

vl

[ 151_rdcomp

[) 151_wrBTerm

I _rdBurst

[ 151_wiDack

Pl A e i R R A e

Add

Active |

Trigger Condition Mame |

Blild

Del ®

TrggerConditiond |

Trigger Condition Equation
]

Storage Qualification:

aimdede

Wiind ows: 1) Depth: 1024 Fosition: a

All Data

COMMAND: run 0 0

COMMAND: set_storage_condition 0 0 FFFF

CAIY

§ 2 Device 0 Unit 0: Waiting for trigger, Sample Buffer has 0 samples (1%)

Figure 95: ChipScope Analyzer with Trigger Armed

X1000_95_041408

13. Run XMD or GDB to trigger patterns which cause ChipScope to display waveform output.
For example, set the trigger to SI_wrComp, 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 96. This figure
shows the bus signals generated in Step 10.

hipScope Pro Analyzer [m1555_mb_plbv4é_pcie u =
File View JTAG Chain Device Trigger Setup ‘Waveform Window Help
@ »ruTROR L LR
Proiect: i 1
[Project: mi555_mh_plind6_peie | | & waveform - DEV:0 MyDevice0 (XCSVLXS0T) UNIT:0 MyILAD (ILA)
JTAG Chain :
¢ DEV:D MyDeviceD ({CEWLET) : Bus/Signal % | o 180 .2|u 5:] 110 ZZI'] 3?“ 3?0 4t|50 510 62|IJ 7?0 7?“ B'lm
Swstem Manitor Cansole 2 e
& UNIT:O MylLAD (L= M| % M _wDBus 0oofoog 0000000000000000 =
Trigger Setup §l = /51 _rapBus 000|000 0000000000000000 3
‘Waveform 2 -
Listing . /51 _addrack ol o
R s N mixese | o) 0
& = T
Signals: DEV: D UNIT: 0 N I i [
¢ Data Port =[ /31 _rdBTern ol o
o IM_wrDEUS :
o J3I_rdDBus : /PLELENW af 0
CH: DUSI_addrack s JPLE MirDAck ol o
CH: 1 i51_rdDAck : =
CH: 2151 wait L4 J/PLE_rdBurst (1] )
CH: 3451_rdBTerm e Al
CH: 4 IPLE_RMNW : =
CH: 551_rdDEus=0= : JIFZINTC Irpt | of 0
CH: GJSI_rdDBug=1= 2 ?
CH: 7J51_rdDBus <2 IR(EREEEAT SR 0 e ]
CH: 8/51_rdDBus=3= : /81 _wrComp ol o
CH: 8J51_rdDEus=4= :
CH: 10 /SI_rdDBus=5= : AL TR o
CH: 11 /51_rdDBus<6= : JPLE Maddrick o o
CH: 12 /5I_rdDBus=7> : B
CH: 13 /8I_rdDBus=8> : /PLB_MRdBTerm | Of O
CH: 14/51_rdDBus=0= JPLE wrBurst ol o
CH: 15 /51_rdDBus=10= : =
CH: 16/3I_rdDBus=11= : /MR ol o
CH: 17 /3I_rdDBus=12= :
CH: 18 (S_rdDBus=13> 431 rdConp o0
CH: 19/51_rdDBus=14= :
CH: 20/81_rdDBus=15= : L
CH: 21 /SI_rdDBus=16= : =
CH: 22 /51_rdDBus=17> H |l Il o fa e« [»]
CH: 23 /51_rdDBus =18 : = T :
CH: 24 /5_rdDBus<19= i 2eis100 [4D¥] |o: -100 WD [aee-01: 0
COMMAND: upload 0 0 -]
INFO - Device 0 Unit 0: ¥Waiting for core to be armed
-
Upload

X1000_96_041408

Figure 96: ChipScope Pro Analyzer Triggered

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 vcd file and generates a waveform log file (wilf)
file for viewing in the ModelSim waveform viewer. The vcd file is opened in the Cadence Design
System, Inc. Simvision design tool by selecting

File — Open Database.

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 97 is the waveform output of a ChipScope inserted into the reference system when
running the endpoint to root complex performance tests. The
chipscope/mi555_mb_plbv46_pcie_scs.vcd file can be used to view all of the signals more
clearly.

@.}ChipScnpe Pro Analyzer [1_ep2rc_mpmc_2000]

Eile  Wiew JTAG Chain Dewice Trigger Setup ‘Waweform  Window  Help

@ r TR BT

R LA

Project: 1_ep2rc_mpmc_2000
JTAG Chain
9 DEV.0 MyDeviceD (KCAVLXS0T)

:r@ Waveform - DEV:0 MyDevice0 (XC5VLX50T} UNIT:0 MylLAD (ILA)

Bus/Signal

400 -360 -320 -280 -240 -200 -160 -120 -80 -40
| | | | | | | | |

Systern Monitor Console
@ UNIT:O WyILAD LAy
Trigger Setup
Waverarm
Listing
Bus Plot

Signals: DEV: 0UNIT: 0
L . S U _ O _ s
CH: 63 Jps_central _drma_0M_wirD|
CH: B4 fxps_central_dma_0M_wrD|
CH: B5 fxps_central_dma_0M_wrD|

il

CH: 70 fxps_central_dma_0M_wrD|
CH: 71 fxps_central_dma_0M_wrD|

CH; B8 faps_central_dma_0i_wrD
CH: 72 ps_central_dma_0i_wiD

CH: 73 fxps_central_dma_om_wrDE T |

CH: 74 fxps_central_dma_0M_wrD|
CH: 75 Jps_central _drma_0M_wirD|
CH: 78 /PCle_Bridge/S_wrDAck

CH: 77 /PCle_Bridge/PLE_MWrETern
CH: 78 /JPCle_Bridge/S|_wrBTerm

CH: 78 /PCle_Bridge/PLE_rdBurst
CH: 20 /PCle_Bridge/PLE_PAValid
CH: 81 /PCle_Bridge/S|_wrComp
CH 82 JPCle_Bridge/PLE_RNW

CH: 83 /PCle_

CH: 84 /PCle_Bridge/PLE _wirBurst
CH: 85/PCle_Bridge/S|_addrAck
CH: 86 /PCle_Bridge/SI_wait

CH: 87 [PCle_Bridge/PLB_ABus=0-
CH: 88/PCle_Bridge/PLE_ABus=1=

Bridge/PLE_MAddrAck) |-

| > /DDR2_SDRAM_3211x32/SFLBO_FLB_ABus

/DDRZ_SDEAM 32Mx32/SPLEQ_S1 rdDick

|| o /PCIe Bridge/PLE RBus
i| = fxps_central ama_0/M waDBus

o fxps_central_dma_0/M_ABus

fxps_central dwa 0/M request
fxps_central dwa 0/MPLE_MRADAck
fxps_central dwa 0/51 rdDhck
fxps_central dwa 0/SPLE_FNW
fxps_central dwa 0/MPLE MUrETernm
fxps_central dwa 0/MPLE_MUrDAck
fxps_central dwa 0/SPLE_PAValid
fxps_central_dwa_0/M_wrBurst
fxps_central dma_0/51_addrick

/xps_central_dma_0/MPLE_Maddrick

/¥ps_central_dma_0/¥ps_central_dna |

/¥ps_central_dma_0/¥pa_central_dna |

/PCIe_Bridge/S1_wrDAck
/PCIe_Bridge/PLE_MWrBTern
/PCIe_Bridge/S1_wrBTern
/PCIe_Bridge/FLE_rdBurst

/PCIe_Bridge/PLB_PAValid

RS 08000808 EE S 11
Y Y

BEAB SN I0N SN SEE N 11

FFEFFFFE el

0naonoon Ho 20000000 )Q( g

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

Upload

X1000_97_041408

Figure 97: System Debugging Using ChipScope Analyzer

As show in Figure 97, memory, XPS Central DMA and PLBv46 Endpoint Bridge transactions
are monitored simultaneously. The trigger is
PCle_bridge/comp_slave_bridge/sig_request_complete. The

ml555 mb plbv46 pcie scs.cdc is included in the chipscope directory.

Table 5: ChipScope Signals in Debugging Reference System

Component

Signal

Trigger

PCle_Bridge

SI_wrDAck

S|_addrAck

comp_slave_bridge/sig_request_complete

xps_central_dma_0

SLAVE_ATTACHMENT_l/dma_status_reg[0]

Sl|_addrAck

MPLB_MWrBTerm

M_rdBurst

M_wrBurst

Data
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Table 5: ChipScope Signals in Debugging Reference System (Cont’d)

Component

Signal

PCle_Bridge

PLB_ABuUS[0:31]

sig_sb_txsof_n

comp_tlif TXESM/TXEOFn

sig_sb_txeof_n

comp_slave_bridge/sig_ip2bus_wrgo_bar

siglP2Bus_Cond_Wr_Go

sig_IP2Bus_Cond_Rd_Go

comp_slave_bridge/sig_cmd_rnw

comp_slave_bridge/sig_memory_request

comp_hard_pcie/mim_dll_bwen

comp_hard_pcie/mim_tx_bwen

comp_slave_bridge/sig_cmd_burst

comp_slave_bridge/sig_cmd_bar_num|[0]

comp_slave_bridge/sig_cmd_complete

comp_hard_pcie/gt_tx_data_reg[0]

comp_hard_pcie/gt_rx_data_reg[0]

comp_hard_pcie/dst_req_n

comp_tlif/RXESM/PendingWrite

comp_tlif/RxISM/Load

comp_tlif TXESM/LoadPipe

comp_tliff TXESM/TxRdEn

comp_tlif TxSOFn

comp_tlif TXEOFn

comp_tlif TXESM/TxSOPn

comp_tlif TXESM/TXEOPN

comp_tlif TXESM/TxSrcRdyN

comp_slave_bridge/sig_completion_request

comp_plbv46_slave/I_SLAVE_ATTACHMENT/bus2ip_rnw_i

comp_registers/sig_bus2ip_rnw

comp_slave_bridge/sig_IP2Bus_WrAck_bar

comp_registers/IP2Bus_WrAck

sig_IP2Bus_Cond_Wr

sig_IP2Bus_Cond_Wr_Go

sig_IP2Bus_Cond_Rd_Go

comp_slave_bridge/sig_ip2bus_wrgo_bar

comp_slave_bridge_ip2bus_rdgo_bar

comp_slave_bridge/sig_rxtlif_completed

comp_slave bridge/sig_rxtlif request
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Table 5: ChipScope Signals in Debugging Reference System (Cont’d)

Component

Signal

DDR2_SDRAM_32Mx32

SPLBO_PLB_ABus[31:0]

SPLBO_SI_rdDAck

xps_central_dma_0

SLAVE_ATTACHMENT_l/dma_status_reg[0]

SLAVE_ATTACHMENT_l/dma_status_reg[1]

M_ABus[0:31]

S|_rdDAck

SPLB_RNW

MPLB_MWrBTerm

MPLB_MWrDAck

M_wrBurst

S|_addrAck

MPLB_MAddrAck
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Reference The reference design matrix is shown in Table 6.
Design Matrix

Table 6: 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 Verilog/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 EDK10.1
Implementation software tools used/versions ISE10.1
Static timing analysis performed Yes
Hardware Verification
Hardware verified Yes
Hardware platform used for verification ML555
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