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1. Introduction
This document describes the results obtained, and issues faced in the validation and verification of the
PCle. The tools used and the use-model environment are also described.

2. Standards and Requirements
The Design team and the Verification and Validation Team have different reporting structures that are
independent of one another.

3. PCle Reference Design

Smart Fusion2 (A4P)

APB 2 MSS
Interface
APB
Interface AXI| Master X1 Siave
Interface C:D Interface
PCle PLDA Reference Design in

HOST PC <":> @ SERDES FPGA Fabric

AXI Slave AXI Master
Interface Interface

AZ—rX5ha

Figure 1: PCle Reference Design
In the G4 Fabric the following test cases have been implemented

1) LED accessing on AXI Master interface

2) Read write 1KB of SRAM which is hooked to AXI Master interface
3) DMA Read on AXI Slave Interface

4) DMA Write on AXI Slave Interface

5) DMA Write-Read on AXI Slave Interface
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4. Use Models Design
4.1 Use Model 1: Configuration Space accessing

Use case 1a: (Exercising Configuration Space through Link):

Smart Fusion2 (A4P )
APB 2 MBS
Interface
Analyzer <l\: @
N5306A
APB
Interface
4 AXI Masti
X aster M PLDA
Exerciser <::1/l\ L ® FCle Interface Reference
N5309A | SERDES Design in
N
K

AXI Slave FPGA Fabric
Interface <):I\>

Figure 1 : Exercising Configuration Space through link

Use case 1b: (Exercising Configuration Space through APB interface):
In this Use case G4Main MSS shall access the PCle configuration space trough APB interface.

As the configuration space will be exercised through Link, from APB interface only few registers will be
exercised.

SERDES is also configured through the APB interface
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Analyzer
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4.2 Use Model 2: AXI interface (PLDA reference Design)

Figure 2 : Exercising Configuration Space through APB interface
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Figure 3 : Exercising AXI Master and Slave Interface
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The PLDA reference design the following tests

6) Config Space accessing

7) LED accessing on AXI Master interface

8) Read write 1KB of SRAM which is hooked to AXI Master interface
9) DMA Read on AXI Slave Interface

10) DMA Write on AXI Slave Interface

11) DMA Write-Read on AXI Slave Interface

4.3 Use Model 3: AHB Interface (PLDA reference Design)

Smart Fusion2 (A4P )
APB 2 WSS
Interface
APB c
ore
Interface AHB Master AXl to 1A AXI Slave
4 Interface AHB N Interface
)If PCle PLDA Reference
HOST PC <1:> <}:(> Design in
’L SERDES FPGA Fabric
) AHB Slave |, Core AXI Master
Interface AHB to
N AXI Interface

Figure 4 : Exercising AHB Master and Slave Interface

1) Config Space accessing

2) LED accessing on AXI Master interface

3) Read write 1KB of SRAM which is hooked to AXI Master interface
4) DMA Read on AXI Slave Interface

5) DMA Write on AXI Slave Interface

6) DMA Write-Read on AXI Slave Interface

4.4 Use Model 4: PCle Compliance test
Run the PCle compliance test cases using the Agilent Exerciser.

The test cases are broadly classified into:

1. PTC (Protocol Test compliance) suite
2. Config Space access
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3. DLLP test cases
4. TLP test cases.
5. LTSSM states testing.

4.5 Use Model 5: PCle L2 /P2 State
L2/P2 Entry:
Only the RP/Switch can make the Endpoint (EP) to enter into L2/P2 state. This can be done by
sending the PM_Turn_OFF DLLP packet to the Endpoint.

Exit from L2/P2:
Exit can be initiated by the RP/Switch or from EP.
L2-Exit Sequence initiated by RP :

Note : This case of exit is valid only in case of PCle-connector using the PERST# side band
signal. (PERST# is PERST_N input signal on GAM_SERDESIF — active low signal)

1. RP/Switch need to wake the EP, it asserts the PERST# (PERST_N) side band signal.
2. Once the PERST# signals is asserted, alDDQ is de-asserted and fundamental reset is
asserted to PCle-Core and SERDES. Link starts training in a normal way.

L2-Exit Sequence initiated by EP:

1. When an EP wants to EXIT L2, then application layer/fabric asserts “wake_req” (Active
high signal) input signal to GAM_SERDESIF.

2. Then G4M_SERDESIF (12_p2_ctrl logic) in L2 state detects “wake_req”, (G4AM_SERDESIF)
EP can request exit from L2 state, by asserting WAKE_N (WAKE#) output signal.

3. Once (WAKE_N) WAKE# is asserted, alDDQ is deasserted and fundamental RESET is
applied to PLDA-PCle Core and PHY(SERDES) and released. Link training starts again.

5. Tools Used
PC used: San Jose - wxp-toofan3, HYD- wxp-svglab-01

Application software: Windows_Driver_v2.00_compiled and 2.1.1

IAR Version: 6.4

Silicon Revisions:

REV A: Chip Label (Labeled as G8 ): M2S050, FGG896 1225, SYYA757 ENG
REV B: Chip Label (Labeled as 65): M2S050, FGG896 1235, SA1A8 B

REV C: Chip Label (Labeled as 115):M2S050, FGG896 1250, SK1P7 ENG
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M25025 SILICON:

Chip Label: M25025, FGG484 1326 SW3C2
PC used: San Jose —W7-SVGLAB5, WXP-TOOFAN3

Application software: Windows_Driver_v2.00_compiled and 2.1.1

Libero Version: Libero-SOC 11.1.2.16/Libero-SOC 11.2.0.15

6. Use Models Testing

6.1 Use Model 1
This use model is inherently tested in all use models. Use Model 1 is the basic pre-requisite for all
use models.

6.2 Use Model 2 AXI Use Cases

6.2.1 Hardware information:
The design is configured as: AXI, GEN2, Lane X4, and SERDES 0. Validation board is used for PCIE
validation.

Hardware database is at

svn://hoppin/IP/PDV/G4 MAIN/GAM SERDES/PCle/tags/1.0.103/design/hw/AXI/Ref design/GEN1/AXI
X4 VBRD GENZ2.zip

Fabric design is running at 125MHz.
More information on the hardware can be found in the readme file which is at

svn://hoppin/IP/PDV/G4 MAIN/GAM SERDES/PCle/tags/1.0.103/readme.txt

6.2.2 Software information:
We have two software databases for the PCle design:

1) Reference Design software: Responsible for generating transactions from the Host Machine.
Required to be installed on a Windows XP machine.

2) IAR firmware: Developed to access register interface of SERDES and PCle Controller. APB
interface provided to access controller register space via CM3 interface.

IAR firmware design database is at

svn://hoppin/IP/PDV/G4 MAIN/GAM SERDES/PCle/tags/1.0.103/design/fw/GRL/serdes config.zip

UART1 is used in this design. UART is configured at 57600.

Please select option 4 to configure the AXI master and slave windows.


svn://hoppin/IP/PDV/G4_MAIN/G4M_SERDES/PCIe/tags/1.0.103/design/hw/AXI/Ref_design/GEN1/AXI_X4_VBRD_GEN2.zip
svn://hoppin/IP/PDV/G4_MAIN/G4M_SERDES/PCIe/tags/1.0.103/design/hw/AXI/Ref_design/GEN1/AXI_X4_VBRD_GEN2.zip
svn://hoppin/IP/PDV/G4_MAIN/G4M_SERDES/PCIe/tags/1.0.103/readme.txt
svn://hoppin/IP/PDV/G4_MAIN/G4M_SERDES/PCIe/tags/1.0.103/design/fw/GRL/serdes_config.zip
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The below figures shows the snapshots of the reference design GUI:
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Figure 5 PLDA GUI 01
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Figure 6 PLDA GUI 02

PLDA - XpressTools

3 system
% CIPLDA

[ lkpress Ax Reference Designan|
o ] Intel

press AXl Reference Design#0 frorm PLDA

Vendor 1D © 0x14556

Device 1D 0x110a

Bus 1D @ 0x2

Function #0

Function Dew 1D - 0x0

Class :Pre-2.0 PCl Device Mon-¥GA
Core PClIExpress W2.1.2

Dievice is Mative Endpoint

Lane:x4 initializad x4

Wax payload size 1128 bytes

Wax payload size supported (256 bvtas
Link speed capable (5.0Ghz (Gend)
Link speed negociated | 2.5Ghz (Gen')

Histogram | Bandwidth

Histogram

1,500
1,250

& 1,000

8

750

500

250{F
0

MBy

a 5 10 15 20 25 20 35 40 45 50 55 &0 G5 70 75
Time (second)

|— Board#0 &I Reference Design [READ] — Board#0 AXI Reference Design [WRITE]|

[ nstant datarate | Options |

Dma Read Information |

Instant bandwidth: 325.0 MB/S

DMA mode |Read-Write : Instant DMA delay: 95.0 us

[READ DA Channel] srunning..

Dma Write Information |

Instant bandwidth .715.0 MBfs

Instant DMA delay: 43.0 us

[WRITE DA Channel] crunning..

[ Tools l Endpoint (DMA) LReference Design |

Figure 7 PLDA GUI 03

SERDESO test cases:
S.No | SERDES Gen Lanes Fabric IF | Board PCle Version | Silicon
1 SERDES 0 GEN2 X4 AXI Validation Board | 2.0 REV A,C
2 SERDES 1 GEN2 X4 AXI Sl board 2.0 REV A
3 SERDES 0 GEN1 X1 AXI Validation Board | 2.0 REV A,B
4 SERDES 0 GEN1 X2 AXI Validation Board | 2.0 REV B
5 SERDES 0 GEN1 X4 AXI Sl board 2.0 REV A
6 SERDESO GEN2 X4 AXI Sl board 2.0 REV A
7 SERDESO GEN1 X4 AXI Validation Board | 2.0 REV A,B

Design database for

S.No 1is at:
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For REV A
svn://hoppin/IP/PDV/G4

MAIN/G4M

SERDES/PCle/tags/1.0.103/design/hw/AXI/Ref

design/GEN1/AXI

X4 VBRD GEN2.zip

For REV C
svn://hoppin/IP/PDV/G4

MAIN/GAM

SERDES/PCle/tags/1.0.110/design/hw/AXI/Ref

design/GEN2/AXI

X4 VBRD GEN2.zip

S.No2 is at:
svn://hoppin/IP/PDV/G4

MAIN/G4AM

SERDES/PCle/tags/1.0.103/design/hw/AXI/Ref

design/GEN1/AXI

X4 SI_GEN2.zip

S.No3 is at:
svn://hoppin/IP/PDV/G4

MAIN/G4AM

SERDES/PCle/tags/1.0.104/design/hw/AXI/Ref

design/GEN1/AXI

X1 VBRD GEN1.zip

S.No4 is at:
svn://hoppin/IP/PDV/G4

MAIN/GAM

SERDES/PCle/tags/1.0.104/design/hw/AXI/Ref

design/GEN1/AXI

X2 VBRD GEN1.zip

S.No5 is at:
svn://hoppin/IP/PDV/G4

MAIN/GAM

SERDES/PCle/tags/1.0.104/design/hw/AXI/Ref

design/GEN1/AXI

X4 SI GEN1.zip

S.No6 is at:
svn://hoppin/IP/PDV/G4

MAIN/GAM

SERDES/PCle/tags/1.0.104/design/hw/AXI/Ref

design/GEN1/AXI

X4 SI GEN2.zip

S.No7 is at
svn://hoppin/IP/PDV/G4

MAIN/GAM

SERDES/PCle/tags/1.0.104/design/hw/AXI/Ref

design/GEN1/AXI

X4 VBRD GEN1.zip

SERDES 1 test cases:

S.No

SERDES Gen

Lanes

Fabric IF

Board PCle Version

Silicon

SERDES 1 GEN?2

X4

AXI

Validation Board | 2.0

REVB

SERDES 1 GEN1

X2

AXI

Validation Board | 2.0

REVB

Note: In order to validate the SERDES1 on board we need to connect the PCle daughter board to P1 on

the board. The daughter board has the male PCle edge connector, this edge connector is hooked to PC

via the PCle cable.

Design database for GEN2 is at:


svn://hoppin/IP/PDV/G4_MAIN/G4M_SERDES/PCIe/tags/1.0.103/design/hw/AXI/Ref_design/GEN1/AXI_X4_VBRD_GEN2.zip
svn://hoppin/IP/PDV/G4_MAIN/G4M_SERDES/PCIe/tags/1.0.103/design/hw/AXI/Ref_design/GEN1/AXI_X4_VBRD_GEN2.zip
svn://hoppin/IP/PDV/G4_MAIN/G4M_SERDES/PCIe/tags/1.0.110/design/hw/AXI/Ref_design/GEN2/AXI_X4_VBRD_GEN2.zip
svn://hoppin/IP/PDV/G4_MAIN/G4M_SERDES/PCIe/tags/1.0.110/design/hw/AXI/Ref_design/GEN2/AXI_X4_VBRD_GEN2.zip
svn://hoppin/IP/PDV/G4_MAIN/G4M_SERDES/PCIe/tags/1.0.103/design/hw/AXI/Ref_design/GEN1/AXI_X4_SI_GEN2.zip
svn://hoppin/IP/PDV/G4_MAIN/G4M_SERDES/PCIe/tags/1.0.103/design/hw/AXI/Ref_design/GEN1/AXI_X4_SI_GEN2.zip
svn://hoppin/IP/PDV/G4_MAIN/G4M_SERDES/PCIe/tags/1.0.104/design/hw/AXI/Ref_design/GEN1/AXI_X1_VBRD_GEN1.zip
svn://hoppin/IP/PDV/G4_MAIN/G4M_SERDES/PCIe/tags/1.0.104/design/hw/AXI/Ref_design/GEN1/AXI_X1_VBRD_GEN1.zip
svn://hoppin/IP/PDV/G4_MAIN/G4M_SERDES/PCIe/tags/1.0.104/design/hw/AXI/Ref_design/GEN1/AXI_X2_VBRD_GEN1.zip
svn://hoppin/IP/PDV/G4_MAIN/G4M_SERDES/PCIe/tags/1.0.104/design/hw/AXI/Ref_design/GEN1/AXI_X2_VBRD_GEN1.zip
svn://hoppin/IP/PDV/G4_MAIN/G4M_SERDES/PCIe/tags/1.0.104/design/hw/AXI/Ref_design/GEN1/AXI_X4_SI_GEN1.zip
svn://hoppin/IP/PDV/G4_MAIN/G4M_SERDES/PCIe/tags/1.0.104/design/hw/AXI/Ref_design/GEN1/AXI_X4_SI_GEN1.zip
svn://hoppin/IP/PDV/G4_MAIN/G4M_SERDES/PCIe/tags/1.0.104/design/hw/AXI/Ref_design/GEN1/AXI_X4_SI_GEN2.zip
svn://hoppin/IP/PDV/G4_MAIN/G4M_SERDES/PCIe/tags/1.0.104/design/hw/AXI/Ref_design/GEN1/AXI_X4_SI_GEN2.zip
svn://hoppin/IP/PDV/G4_MAIN/G4M_SERDES/PCIe/tags/1.0.104/design/hw/AXI/Ref_design/GEN1/AXI_X4_VBRD_GEN1.zip
svn://hoppin/IP/PDV/G4_MAIN/G4M_SERDES/PCIe/tags/1.0.104/design/hw/AXI/Ref_design/GEN1/AXI_X4_VBRD_GEN1.zip
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svn://hoppin/IP/PDV/G4 MAIN/G4AM SERDES/PCle/tags/1.0.114/design/hw/AXI/Ref design/GEN2/SER
DES1

Design database for GENL1 is at:

svn://hoppin/IP/PDV/G4 MAIN/GAM SERDES/PCle/tags/1.0.114/design/hw/AXI/Ref design/GEN1/SER
DES1

6.2.3 Hardware Information (M2S025):
The design is configured as: AXI, GEN2, Lane X4, and SERDES 0. Validation board is used for PCle
validation.

Hardware database is at:

svn://hoppin/IP/PDV/G4 MAIN/G4M SERDES/PCle/trunk/design/hw/AXI/Ref design/GEN2/REVC/AXI
X1 GEN2 11 1 2 16 Eval Kit.zip

Database with CoreResetP_0 v5.0.103 is at:

svn://hoppin/IP/PDV/G4 MAIN/GAM SERDES/PCle/trunk/design/hw/AXI/Ref design/GEN2/REVC/AXI
X1 GEN2 11 2 0 15.zip

Fabric design is running at 125MHz.

6.2.4 Software Information (M2S025):
We have the following software databases for PCle design:

1) IAR firmware: This firmware is developed to access the register interface of SERDES and PCle
controller. APB interface is provided to access the controller register space via CM3 interface.
The software design database is in the IAR folder of the zipped folder of the project. i.e.
$Project/AXI_X1_GEN2_11_1_2_16/IAR/

UART1 is used in this design. UART is configured at 57600.

Notable changes in the modules used are:
e SERDES Version 1.1.108 (to validate the ECPS_RSTN_SEL default value fix)
e (CoreResetP_0 Version 5.0.1 (To validate the core reset and power sequence fix)
e CoreResetP_0 Version 5.0.103 (latest version of the Core, project database #2)

6.3 Use Model 3 AHB Use Cases:
All the designs are validated on validation board.

SERDES 0:

‘ S.No ‘ SERDES Gen ‘ Lanes ‘ Fabric IF | Board PCle Version Silicon



svn://hoppin/IP/PDV/G4_MAIN/G4M_SERDES/PCIe/tags/1.0.114/design/hw/AXI/Ref_design/GEN2/SERDES1
svn://hoppin/IP/PDV/G4_MAIN/G4M_SERDES/PCIe/tags/1.0.114/design/hw/AXI/Ref_design/GEN2/SERDES1
svn://hoppin/IP/PDV/G4_MAIN/G4M_SERDES/PCIe/tags/1.0.114/design/hw/AXI/Ref_design/GEN1/SERDES1
svn://hoppin/IP/PDV/G4_MAIN/G4M_SERDES/PCIe/tags/1.0.114/design/hw/AXI/Ref_design/GEN1/SERDES1
svn://hoppin/IP/PDV/G4_MAIN/G4M_SERDES/PCIe/trunk/design/hw/AXI/Ref_design/GEN2/REVC/AXI_X1_GEN2_11_1_2_16_Eval_Kit.zip
svn://hoppin/IP/PDV/G4_MAIN/G4M_SERDES/PCIe/trunk/design/hw/AXI/Ref_design/GEN2/REVC/AXI_X1_GEN2_11_1_2_16_Eval_Kit.zip
svn://hoppin/IP/PDV/G4_MAIN/G4M_SERDES/PCIe/trunk/design/hw/AXI/Ref_design/GEN2/REVC/AXI_X1_GEN2_11_2_0_15.zip
svn://hoppin/IP/PDV/G4_MAIN/G4M_SERDES/PCIe/trunk/design/hw/AXI/Ref_design/GEN2/REVC/AXI_X1_GEN2_11_2_0_15.zip
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1 SERDESO GEN?2 X4 AHB Validation Board | 2.0 REV B

2 SERDESO GEN1 X2 AHB Validation Board | 2.0 REV B

The soft IPS which are used in the above designs are
COREAXITOAHBL: Version 2.0.112,
COREAHBLTOAXI: Version 2.0.110 but the RTLS are copied from the tag 2.0.105

Though the version says 2.0.110 for AHBLTOAXI, the RTLs are copied from the Tag 2.0.105 because of
the issues with soft IPs (SAR 43332)

SERDES 1:
S.No | SERDES Gen Lanes | Fabric IF | Board PCle Version Silicon
1 SERDES1 GEN2 X1 AHB Validation Board | 2.0 REV C
2 SERDES1 GEN1 X4 AHB Validation Board | 2.0 REV C

For SERDES 0 and SERDES1 the designs are at:
GEN2: Hardware project is at design

svn://hoppin/IP/PDV/G4 MAIN/GAM SERDES/PCle/tags/1.0.113/design/hw/AHB/Ref design/GEN2

GEN1: Hardware project is at design

svn://hoppin/IP/PDV/G4 MAIN/GAM SERDES/PCle/tags/1.0.113/design/hw/AHB/Ref design/GEN1

Firmware for both projects is at design\fw\IAR.zip

Results are in the results with the respective names.


http://bugzilla/show_bug.cgi?id=43332
svn://hoppin/IP/PDV/G4_MAIN/G4M_SERDES/PCIe/tags/1.0.113/design/hw/AHB/Ref_design/GEN2
svn://hoppin/IP/PDV/G4_MAIN/G4M_SERDES/PCIe/tags/1.0.113/design/hw/AHB/Ref_design/GEN1
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. COM3:57600baud - Tera Term VT

PR < D

Eile Edit Setup Contrel Window Help
Wlelcome to SERDES Gonfigurator CLI 3.4a
CaagazaTatatedatatabotastsioiatatototstadoiatastatoiatatadoiatatoiatstaiaiaotatad

Uersion: Change {(Author>
3.4c: Changed the Deemphasis Sequence (P85>
3.4b: Added Enabhle FLR and force GEM1 custom functions (P52
: Support only x1 for PMA_READY and SoftReset (PS>
: Lane access bug fix for the Run MesoLoopback GEM1-2 (PS>
.3: Lane access bug fix, laneB-3 dump (PS>
.2: 01d CMSIS with Work—Around for new CMSIS (P32
.1: fAdded Menu items 788 (P8
bhhhhhhhhhhhiiiiiiii ik iaisiststsisieietoiaiatatal
Reading the Device Status
Reading the Factory bhit for GENERATION Status
Factory and Design both are set to GEN2
Waiting for the PMA ready of all lanes
Checking for only Lane B as this desing in configured in Lane B Only
PMA iz ready
ork- alound for SAR 47803 - Documentation update required for FLR support in th
Dizabling Functlon Level reset
re-setting bitl? in POWER_MGT CHPHBILIT? register
= Bxfffdffff

Work—around for
LaneB: After leuelﬂ
5 pat i i IxDeem
TxDeem
ulgor patio with TxDeem
ursor ratio with TxDeemp=
idle_max from Bx4 to BxF
p_pcie_regs—>lane [A1.REIDLE_MAY_ERRCNT _THR Bx48
p_pcie_regs—>lane[@]1_REIDLE_MAX_ERRCNI_THR Bxf8
1. Configure the registers manually
2. Auto configure the registers
3. Reading Lane registers
4. Reading Core space Registers and configuring AXI Window registers
L. PHY and Core Reset fissert
6. PHY and Core Reset Deassert
7. RBun MesoLoopback GEN1i
8. Run MesoLoopback GENZ
?. Read Bystems space. LANE and Core Reggisters
18. Enable Function Level Reset
11. Force GEN1
13. Enable DebugKey

6.4 Use Model 4 PCle Compliance Tests and Other Tests:

6.4.1 PCle Use Model Results:
svn://hoppin/IP/PDV/G4 MAIN/GAM SERDES/PCle/tags/1.0.111/results

6.4.2 PCle Compliance Results:

svn://hoppin/IP/PDV/G4 MAIN/GAM SERDES/PCle/tags/1.0.104/results/Compliance results

6.4.3 PCle Details and Additional Results:

PTC golden test suite passed for both GEN1 and GEN2. Exhaustive test cases are failing.

PCle CV test cases are passing after doing a fix in the Fabric logic.

Hot reset issue Fix: Implemented the code in the Fabric logic which asserts the reset to the PCle core by

sniffing the LTSSM signals from PRDATA bus.

Introduced 5 cycles (125MHz) of reset when the LTSSM is changed to Detect. Quite state after the Hot

reset state. This fix is validated for both GEN1 and GEN2 PCIECV test cases.



svn://hoppin/IP/PDV/G4_MAIN/G4M_SERDES/PCIe/tags/1.0.111/results
svn://hoppin/IP/PDV/G4_MAIN/G4M_SERDES/PCIe/tags/1.0.104/results/Compliance_results
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Link Enable/Disable: The same logic which is implemented for the hot reset is implanted for Link
Enable/Disable. Here also the reset is applied in Detect. Quite state but the entry to the Detect. Quite
state is from the Link Enable/Disable state. With this fix we still see 3 test cases are failing.

After tuning the PHY register02 (RX_IDLE) all the PCIE CV test cases are passing in GEN2 mode without
any issues. The register value is set to OxF8

The default value is 0x48.
The design database for the hot reset and Link Enable/disable issue is at

svn://hoppin/IP/PDV/G4 MAIN/G4M SERDES/PCle/tags/1.0.111/design/hw/AXI/Ref design/GEN2/REV
C/AX] X1 G2 11 0 0 23 SB PCleCoreResetFix6.zip

svn://hoppin/IP/PDV/G4 MAIN/GAM SERDES/PCle/tags/1.0.111/design/hw/AXI/Ref design/GEN2/REV
C/AXI X1 G2 11 0 0 23 SB PCle DLUPExit 01.zip

IAR project is in the same Hardware project with the name "IAR". These designs are configured with
ACTEL Device ID.

Both the designs are working fine, all the PCIE CV compliance test cases are passing in X1 and X4. Also
verified the PTCII golden suite with the modified design.

All the Golden suite test cases are passing.

For hot reset and Link enable/Disable Libero Canvas looks:


svn://hoppin/IP/PDV/G4_MAIN/G4M_SERDES/PCIe/tags/1.0.111/design/hw/AXI/Ref_design/GEN2/REVC/AXI_X1_G2_11_0_0_23_SB_PCIeCoreResetFix6.zip
svn://hoppin/IP/PDV/G4_MAIN/G4M_SERDES/PCIe/tags/1.0.111/design/hw/AXI/Ref_design/GEN2/REVC/AXI_X1_G2_11_0_0_23_SB_PCIeCoreResetFix6.zip
svn://hoppin/IP/PDV/G4_MAIN/G4M_SERDES/PCIe/tags/1.0.111/design/hw/AXI/Ref_design/GEN2/REVC/AXI_X1_G2_11_0_0_23_SB_PCIe_DLUPExit_01.zip
svn://hoppin/IP/PDV/G4_MAIN/G4M_SERDES/PCIe/tags/1.0.111/design/hw/AXI/Ref_design/GEN2/REVC/AXI_X1_G2_11_0_0_23_SB_PCIe_DLUPExit_01.zip
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i 9 i 22 B i

G‘ Libero - EA\Naveen'Projects\G4_Main\PDVASERDES\PCIe\PCle\trunk\design\hw\AXT\Ref design\GEN2\REVC\AXL X4 G2 11 0.0_23 5B PCleCoreResetfix§\AXL X1 G2 11 0.0 23 SB_PCleCoreResetFixd.prjx I

Project File Edit View Design Tools SmartDesign Help
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Creste HDL TestBench PRST_N LTSSM_LO_entry_p BL
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& V\ev‘w/Cunﬂguve F\vrf\wave Ca‘ves . ‘ b PWRTE [TSSM_DetectQuiet_entry_p > B
4) :nfyl’re—iynthes\zed Design P FRDATA[31:0] PLLs Locked exit_p| pr
Sirmulate — LTSSM_LO_exit_p| L
4} Create Constraints LTSSM_HotReset_exit_p pL
4 10 Consrants LTSSH|_DetectQuiet_ext_p L
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i Tamcansrmn¢m¢ S _ms_0 ; ﬂ hotrst_exit_sync_pulse_extend f X
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‘ M b
DesignFlow | Catalog
Log X
QErmrs iy Warnings () Info
Reading file 'dcranbe upper3Zbit.v'. a
Reading file 'testbench.v'.
Reading file 'dcrambe upper3Zbit_dcrambe upper32bit 0 TPSRRM.v'.
Reading file 'axi direct mm ms.v'. a
Reading file 'AXI_SB_top_debugrodule.v'. W]
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X ¥ Find: A ’ Next H Previous H Find Al ]Searm\n:[ '] [ Match case [ Match whole werd

Fam; SmartFusion2 | Die: M25050T | Pkg: 896 FBGA | Verlog
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6.4.4 PCI-CV Test Results:
B PCIECYApp - Shortcut

Starting Test: TD_2_9 Software Hequested Link Equalization Test

Link Retrain Testing

PCI Express Device Initialized State: @

PCI Express Device ASPH State:- 8

Upstream ASPM State:- @

Uriting Function under test with TLE of 2.

Link Speed value from Link Status reg of the downstream port of the link

Setting the Link Retrain hit for the second time.

Link Speed value from Link Status reg of the downstream port of the link
after second retrain is 2.
INFO This test iz only run for Endpoints.Legacy Endpoints. Suwitch Upstream Po
¥ﬁ§6 and PCIe—PGI-R bridges which are 8GT~s capable

Stopping Test: TD 2 9 Software Heguested Link Egqua]
Number of: Fails <(B>; Aborts (A)>; Warnings <@

INFO Test Summary
Total Humber of Tests Run:z 35
Mumber of Tests Passed: 35
Humber of Tests Failed: B Test Completed.

Total Murmber of Testz Run: 35

Mumber of Tests Passed: 35
Mumber of Tests Failed: 0

NOTE: while configuring the PCI-CV test, the option for running “Test against 2.0 or 2.1 Spec” must be
chosen to ensure that all 35 test cases are run. If the option for just 2.0 is selected, only 29 test cases will
be executed.

Database for results:

PCI-CV_TEST RESULTS M2S025

PTC-II:

The document generated by the Agilent Exerciser is stored in Livelink that can be accessible from the
link below:

PTC PCle GEN2 REVC M2S025 10 23 2013 PASS

6.4.5 Arbor Results (M2S025):
Arbor is a tool by Mindshare that we use to detect the peripherals that we have in the system and we
can use it to read/write values onto the PCle-End Point.


http://sv-livelink-02/actel813/livelink.exe?func=ll&objId=2602274&objAction=download&viewType=1
http://sv-livelink-02/actel813/livelink.exe?func=ll&objId=2602491&objAction=download&viewType=1
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Arbor Results with CoreResetP_0v5.0.103:

0:27.0

1 300

0:28:4 (0.4.4)

0:28:6 (0

0:38:0

0:30:0 (0.6:6)

0:21:0

6.4.6 1V Test Cases:

4 1! 0:28:0 (0.3.3)

Class

Hast bridge

FCI/FCI bridge

VGA controller

PCUPCI bridge
Communications device
Mass storage controller
18550 serial controller
Ethemet cantraller

USB EHCI

Mixed mode device
PCUPCI bridge:
Non-VGA compat device
PCVPCI bridge

PCUPCI bridge

USB EHEI

Sub PCIPCI bridge

ISA bridge

4

Device Description
Intel Corporation 2nd Generation Core Processor Family DRAM Contro.

Intel Corposation Xeon E3-1200/2nd Genesation Core Processor Famil

Intel Corporation 2nd Generstion Care Processor Family Integrated Gr...

Intel Corposation Xeon E3-1200/2nd Genesation Core Frocessor Famil

Intel Corporation & Series/C200 Series Chipset Family ME| Contraller .
Intel Corporation & Series’C200 Series Chipset Family IDE+ Controller
Intel Corporation 6 Series/C200 Series Chipset Family KT Controller
Intel Corporation 82575LM Gigabit Network Cannectian

Intel Corporation 6 Series'C200 Series Chipset Family USS Enhanced
Intel Corporation 6 Series/C200 Series Chipset Family High Definition
Intel Corporation & Series’C200 Series Chipset Family PCI Express Ro..
FLD AFFLICATIONS Unknown

Intel Gorporation 6 Series'C200 Series Chipset Family PG| Express Ro..
Intel Corporation & Series’C200 Series Chipset Family PCI Express Ra..
Intel Corporation B Serie/C200 Series Chipset Family US8 Enhanced
Intel Corporation 82801 PCI Bridge

Intel Corporation C208 Chipset Family LPC Contraller

Device Type

Root Port

Root Port

AC Integrated Endpoint
Root Port

FCle Endpaint

Reot Port

Root Port

Capabilties.
VndrSpfc (09h),

PwiMgmt {01h), SubWID (0Dh), MSI (05h}, FCle {10h), VC (0002h}, RC.

MS! (05h), AdvFtrs (13h), Pwrhigmt (01h)
Pehigmt {01h], SubVID (0Dh), MSI (05h), FCle [10h), VC (0002h, RC

Pwiligmt {01h). MS! {05h),

Pwihigmt {01h),

1S| {05h;
Pwiligmt {01h), MSI {05h),

Pwiligmt {0Th]. MS! {05hj, AdvFirs [13h),

Pwiligmt {01h),

ebug (DAh), AdvFirs (13h),
Pwiligmt {01h), MSI {05h), FCle (10h), VG {0002h), RCLnkD (0005h),
PCle (10h), MS| (05h), SubVID (0Dh), Pwriigmt (01h),

MS! (05h), Pwrhigmt (01h), PCle (10h), VC (0002h), AdvEr (0001h),

PCle (10h), MSI (05h), SubVID (0Dh), Pwiligmt (01h),
PCle (10h), MSI (05h), SubVID (0Dh), Pwrhigmt (01h),
Prehigmt {01h}, Debug (DAh), AdvFirs (13h),

SubVID (0Dh),

VndrSpfe (09h),

There are several test cases executed for 1.0V operation. The detailed report is

svn://hoppin/IP/PDV/G4 MAIN/GAM SERDES/PCle/tags/1.0.113/design/hw/AXI/1V testcases/SERDES

1.0vs1.2V.xlsx

Summary: It has been observed that GEN1 designs are passing without any issues in 1.0V mode of
operation. GEN2 SERDES does not operate at 1.0V.

Please see the SAR also for more details: SAR 48031



svn://hoppin/IP/PDV/G4_MAIN/G4M_SERDES/PCIe/tags/1.0.113/design/hw/AXI/1V_testcases/SERDES_1.0vs1.2V.xlsx
svn://hoppin/IP/PDV/G4_MAIN/G4M_SERDES/PCIe/tags/1.0.113/design/hw/AXI/1V_testcases/SERDES_1.0vs1.2V.xlsx
http://bugzilla/show_bug.cgi?id=48031
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6.5 Use Model 5 L2P2 Use Cases:
Please refer to the document which is at:

PCIE PERSTN L2P2 workarounds results.docx

7. Results Summary
SERDESO Validation Summary:

Use Target
S.No Model Use case date

GEN1 TX
1 compliance 6/27/12 8/28/12 8/28/12
test cases

GEN1 RX
2 loopback TX 6/27/12 8/28/12 8/28/12
test cases

Comments

Current Actual

GEN2 TX
3 compliance 6/27/12 8/28/12 8/28/12
test cases

GEN2 RX
4 loopback TX 6/27/12 8/28/12 8/28/12
test cases

PCIE

Complian | GEN1 Protocol

c cetest | compliance
Cases | test cases

(Golden Suite)

6/27/12 8/28/12 8/28/12

GEN2 Protocol

compliance
6 test cases 6/27/12 8/28/12 8/28/12
(Golden Suite)
GEN1 Protocol 04/22/14
compliance -> 04/29/201
/ exhaustive 12/20/12 04/29/20 | 4

test cases 14



http://sv-livelink-02/actel813/livelink.exe?func=ll&objId=2605684&objAction=download&viewType=1
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GEN2 Protocol 04/22/14
compliance -> 04/29/201

8 exhaustive 12/20/12 04/29/20 | 4
test cases 14
SERDES Space

9 accessing via Phase |
APB interface
Config space

10 accessing via Phase |
Link

11 GEN1 AXI_X4 Phase |
GEN1

12 AXI_X4 revers Phase |
e

13 GEN1 AXI_X2 Phase |

14 GEN1 AXI_X1 Phase |

ReI;ert?nc GEN1
15 | ©UCS8N | Ax) X1 _revers | 11/14/12 | 12/5/12 | 03/07/14
test cases o

16 GEN2 AXI_X4 11/14/12 | 12/5/12 11/26/12
GEN?2

17 AXI_X2 revers | 11/14/12 | 12/5/12 03/07/14
e

18 GEN2 AXI_X1 11/14/12 | 12/5/12 11/26/12
GEN2

19 AXI_X1 revers | 11/14/12 | 12/5/12 03/07/14
e

20 GEN1 AHB X4 | 11/14/12 | 12/5/12 12/7/12

21 GEN2 AHB_X2 | 11/14/12 | 12/5/12 12/7/12
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PCle
L2/P2 Power
Advanced . 3/20/201
22 Use Entry and exit 3/ / 4/8/2013 | 03/01/14
with F*F
Models
SERDES1 Validation Summary
S.No Use Use PHASE Target Current Actual Comments
Model case date
GEN2 Phase
1 AXI X4 | 11 1/7/13 | 1/29/2013 | 1/29/2013
PCle | GEN2 Phase
2 Use | AHB_X1 | I 1/7/13 | 1/29/2013 | 1/29/2013
cases
GEN1 Phase
3 AXI X2 | I 1/7/13 | 1/29/2013 | 1/29/2013
GEN1 Phase
4 AHB_ X4 | I 1/7/13 | 1/29/2013 | 1/29/2013
SERDES Mixed Mode Validation Summary
Use
S.No | Use Model case PHASE | Targetdate | Current | Actual | Comments
PCle
GEN1 Phase
1 in X2 " 12/24/2013 | 2/1/2013 | 29/1/13
SERDES | and
Multiprotocol | SGMII
Mode
PCle
GEN2 Phase
2 X1 ! 12/24/2013 | 2/1/2013 | 30/1/13
and
SGMII



http://sv-livelink-02/actel813/llisapi.dll?func=ll&objId=2630853&objAction=download&viewType=1
http://sv-livelink-02/actel813/llisapi.dll?func=ll&objId=2630853&objAction=download&viewType=1

G4M-PCle Verification and Validation Results Rev: 0.7
CONFIDENTIAL
8. SAR Summary:
Against Libero
Version Version
SAR Description Found Resolved
Auto connect option is not enabled for SERDES_IF and FDDR Duplicate of
36853 | Interface 10.8.0.15 | 37053
37045 | SERDES IF: Reference clock selection for PCle 10.8.0 10.8.1.2
11.0 Beta
37051 | SERDES: Need to revisit the PCle Speed Tab selections 10.8.0 (10.9.1.26)
Duplicate of
37053 | SYSBLD:: Support DirectConnections for AXI Bus Interfaces 10.8.0 33504
Version
0.6.1 of
G4Main PCle
firmware
37716 | Few registers are missing in the pcie_regs.h 3.3.0 package
SERDES: PERI_INIT: EPCS mode needs extensive APB initialization Duplicate of
37778 | of entire X register from scratch 10.8.1.3 | 48265
11.0 Beta
37870 | SERDES: Selection of the SERDES location must be given to USER 10.8.1.3 | (10.9.1.26)
11.0 Beta
38214 | SERDES: REF_CLOCK port is missing in the GUI 10.9.0.3 | (10.9.1.26)
11.0 Beta
38241 | SERDES: Ground FAB_PLL_LOCK Input 10.9.0.3 | (10.9.1.26)
11.0 Beta
38575 | SERDES: Remove PM_AUX_PWR option from GUI 10.9.0.4 | (10.9.1.26)
11.0 Beta
38808 | GAM:SERDES Timing violations 10.9.0.10 | (10.9.1.26)
Not
39061 | GAM:SERDES:Simulation issues: Receive RAM is not working 10.9.1.6 | Reproduced
SERDES:Simulation models: Few signals are not driven properly in Not
39062 | the simulation model 10.9.1.6 | Reproduced
SERDES: Need to double check the INIT string for BAR 11.0 Beta
39078 | Configurations 10.9.1.6 | (10.9.1.26)
11.0 Beta
39098 | GAM:SERDES:Simulation delay model issues 10.9.1.6 | (10.9.1.26)
G4M:SERDES: Unable to read the PCle core registers from APB 11.0 Beta
39252 | interface 10.9.1.8 | (10.9.1.26)
Refer to SAR
39521 | PCleis not set in GEN2 mode 0 | 36494
SERDES designs are not working when migrated to the latest Libero
42981 | versions 10.9.2 10.9.3.5
43040 | MSS CCC incorrect setting for FACC_SRC_SEL 10.9.2.10 | 11.0.0.5
ECN Release
43332 | PCle AHB design simulations are not working 0| v2.0.112
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45028 | SERDES: Looks like BAR configurations are wrong 10.9.3.15 | 11.0.0.15
Test Obsolete
47414 | SynplifyPro ME G2012.09MSP1 does not synthesize code correctly | Build Version
48414 | SERDES: Changes in the EPCS_RSTN_SEL INIT string for M2S010T 11.1.0 11.1.0.14

Against Silicon

Detected Issue Revision
SAR Description Phase Number
Pre-ES Post-
39521 | PCleis not set in GEN2 mode Mask Making | Rev A
Pre-MRR Post-
45548 | PCle BAR setting shifted by 1 bit in the RTL CorBQual Rev C
Pre-MRR Post-
45581 | 32-bit BAR SIZE reduced from 2GB to 1GB ! CorBQual Rev C
TX De-emphasis default values for PCIE Pre-ES Post-
46675 | Gen2 do not comply with PIPE Mask Making | RevD
Pre-CorB
46880 | PCIE-CV Test Failures Qual Post-ES Rev C
Documentation update required for FLR Pre-CorB
47003 | support in the PCle core. Qual Post-ES Rev D
SERDES_IF2: Increase the default
47796 | rx_idle_max from 0x4 to OxF Pre-release Rev D
Pre-MRR Post-
48031 | SERDES does not work in 1.0V CorBQual Rev D
Live probe issues when we press the press Pre-CorB
48032 | button(DEVRST) on the board Qual Post-ES | RevD
Pre-Cor B
48468 | GAM SERDES PCIE: PERST work arounds Qual Post-ES Rev D




