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> firefly optics.

® And with proposals for alternative form-factors and for different control
® modules (such as SOCs) this problem would only get worse.



















1g Where it

® It has and nee vhich it is implemented, maintaining

i

the conceptual independence of the service provider and the service consumer







board, and some long lengths




d some long lengths

®* My definition of generi







|
Create XilinxFPGA Artix xc7aS0tcpgli6-2c
Artix Decorate PCIe ©1:08.8 /fdev/serenity pciefartix

# A wrapper for the IPbus Hwlnterface
# The SMASH way would be to bind the IPbus instances to the PCIe endpoint and work out its own connection URI
Create IPbusMaster IPbusMaster ../ uHAL/vB.2/serenity connections.xml artix

# IPbus slaves - These currently do not reguire explicit connection to the IPbus component
# This is pragmatic, but a bit ugly
Create IPbusSPImaster SPImaster

Create IPbusIZCmaster IZCmaster
Create IPbusIZCmux T2Cmux

Create JTAGheader JTAGheader
Create IPbus]TAGmaster IPbusITAG
Create IPbus]TAGMU JTAGML

# SPI components
# Including a test of the parser skipper
Create "type=' BCM53134 ‘name="' U:13 & jabber

# I2C Bus B
Create PCALES24 1:16 622 UDIIUZLZZZ7277 777770110

# I2C Bus 1

Create PCALBS24 WU:11 Bx22 177 FFFFFIrrrrizezzrzriul
Create TLCS9288 U:19 8x26

Create 5i53156 U:6 OGx6B

Create (QS5FPsocket J:3
# I2C Bus 2
Create AT24C502 U:9 Gx57 16 # Use the EEPROM address, class will work out the address for the UID
# Bus is shared with CMX - set the retry limit to 10 in case of bus conflict
# I2C Bus 4
Create 5i5345 Ug:2 Bx6d
Create 5i5345 Ug:3 ax69
# I2C Bus 5

Create LTMAGTT  UD:14 Gxd0

Create LTMAGTT  UG:18 Gxd4C

Create LTHM467T Ua:13 axdF

Create NDM2Z Ud:8 6x21 "No Software Enable"
Create NDM3Z Ud:11 Bx26

'Create NDM3Z Ug:12 ox2g"

Create PCALGSZ4 Ug:8 8x22 11011011011011011I011I0110



# IPbus
Bind TPbus IPbusMaster SPImaster IZ2Cmaster I2Cmux IPbusITAG JTAGmUX

# SPI Bus
Bind SPI SPImaster(@) U:13

# I2C Bus

Bind

Bind
Bind
Bind
Bind
Bind
Bind
Bind
Bind
Bind

I2C

I2C
I2C
I2C
I2C
I2C
I2C
I2C
I2C
I2C

I2Cmaster

I2Cmux(8)
T2Cmux (1)
T2Cmux({2)
T2Cmux{4)
I2Cmux(5)
I2Cmux(6)
T2Cmux({7)
T2Cmux(8)
T2Cmux(9)

# I2C Hard Resets

Bind

IO

# L0 -

Bind
Bind
Bind
Bind
Bind
Bind
Bind
Bind
Bind
Bind

I0
I0
IO
IO
I0
I0
IO
IO
IO
I0

L0 -

Bind

I0

# L/0 -

Bind
Bind
Bind

IO
IO
I0

L0 -

Bind
Bind
Bind
Bind
Bind

IO
IO
I0
I0
IO

I2Cmaster

T2Cmux

U:1e

U:11 U:19 U:e J1:3

U:9

Ug:2 Ue:3 I6(5ysmon)

Ue:14 Ue:18 Ue:13 Ug:11 "Ue:12° Ug:8 Ug:8 Us:1 Je:& Je:7 J0:9 J8:11 Je:13 Je:15
I8{Eeprom)

Ul:2 U1:3 T1(Sysmon)

Ul:14 U1:16 U1:13 U1:11 "01:12" U1:8 Ul:6 U1:1 J1:6 J1:7 J1:9 J1:11 J1:13 J11:15
I1{Eeprom)

T2Cmux

Port-expander to DCs

[ =i i e e e e e ) e

:18(1) Il{Done) # X1 Done

:18(2) I1{Init#) & X1 Init#

:18(3) Il({Prog#) # X1 Prog#

:18(4) I1{PCIeRst#) # X1 PCIe Rst#
:18(5) I1l{Prst#&) & X8 Prst

:18(28) IB(Done) & X0 Done

:18(21) IB(Init#) & X0 Init#
:18(22) IB(Prog#) & X0 Progf
:18(23) IB(PCIeRst#) £ X0 PCIe Rst#
:18(24) IB(Prst&#) & X1 Prst

Port-expander to Eth Switch

U:11(1)

U:13 & SERVICES ETH SWITCH RESET

Port-expander to QSFP

U:11({22)
U:11(23)
U:11(24)

1:3{ModRst#) # SERVICES 0OSFP RESET#
1:3{ModPrst#) # SERVICES (OSFP PRESENTE#
J:3({Mod5el#) # SERVICES Q5FP SHIPSELECT#

Port-expanders to X8 FireFlys

UB:8(1)
UB:8(2)
UB:8(3)
UB:8(4)
UB:8(5)

Ja:15(ModRst®) # X8 _MODE4 RESET#
16:15({Mod5el#) # XB _MODB4 CHIPSELECT#
16:15(ModPrst#) # X8 MODE4 PRESENT#
Je:13(ModRst®) # X8 MODES RESET#
16:13(ModSel®) # X8 _MODeS CHIPSELECT#



# Base configuration

Run

.. fbasefpizzaf*.smash

# Add a daughtercard

Run

. . /DavghterCards/Imperial KU115.smash DCG

Plug If DCB # Socket - Hudule_nrdering

DCO:FPGA Decorate PCIe 82:08.8 fdev/serenity pcie/X@

# Turn the Fans on - Incantation to be fixed :)
U48 Configure

# Add the XVC

JTAGmux Select IPbusJTAG

Create XilinxVirtualCable XVC 50080
Bind JTAG DCA:FPGA XWC

# Test the FPGA config pins

#X0: Power On

#DCO:FPGA Measure "Config state"
HDCO: FPGA Unprogram

#DCO:FPGA Measure "Config state"
#FDCO:FPGA Reload

#FDCO:FPGA Measure "Config state”
# Test the power validation
#DCO:FPGA Validate

#)9:13 Measure "Status 8"
#e:13 "Clear Status Reg"
#e:13 Measure "Status 8"
#9:13 Measure "Fault Log"

#DCO:
#DCH:
#DCO:
#DCO:
#DCO:
#DCO:
#DCO:
#DCO:

#DCA:

FPGA
FPGA
FPGA
FPGA
FPGA
FPGA
FPGA
FPGA

FPGA

"PCIe disconnect™

"PCIe connect"

“PCILe tandem boot" /home/cm:c/DEV/xilinx dma pcie ep tandem?.bit
Print

Measure DNA

"Read Bitstream"

Print

“Load Bitstream" “/fhome/fcmx/aarcn top.bit"

Print

#Fe: 18 Print
#I120mux Reset 5
F: 18 Print

#SPImaster Test

U:13 Measure .*



Call the scripts which describe the board

# Base configuration

Run

.. fbasefpizzaf*.smash

# Add a daughtercard

Run

. . /DavghterCards/Imperial KU115.smash DCG

Plug If DCB # Socket - Hudule_nrdering

DCO:FPGA Decorate PCIe 82:08.8 fdev/serenity pcie/X@

# Turn the Fans on - Incantation to be fixed :)
U48 Configure

# Add the XVC

JTAGmux Select IPbusJTAG

Create XilinxVirtualCable XVC 50080
Bind JTAG DCA:FPGA XWC

# Test the FPGA config pins

#X0: Power On

#DCO:FPGA Measure "Config state"
HDCO: FPGA Unprogram

#DCO:FPGA Measure "Config state"
#DCB:FPGA Reload

#FDCO:FPGA Measure "Config state”
# Test the power validation
#DCO:FPGA Validate

#)9:13 Measure "Status 8"
#e:13 "Clear Status Reg"
#e:13 Measure "Status 8"
#9:13 Measure "Fault Log"

#DCO:
#DCH:
#DCO:
#DCO:
#DCO:
#DCO:
#DCO:
#DCO:

#DCA:

FPGA

FPGA

FPGA

FPGA

"PCIe disconnect™

"PCIe connect"

“PCILe tandem boot" /home/cm:c/DEV/xilinx dma pcie ep tandem?.bit
Print

Measure DNA

"Read Bitstream"

Print

“Load Bitstream" “/fhome/fcmx/aarcn top.bit"

Print

#Fe: 18 Print
#I120mux Reset 5
F: 18 Print

#SPImaster Test

U:13 Measure .*



Create a daughter-card and plug it onto the board

# Base configuration

Run

.. fbasefpizzaf*.smash

# Add a dasnahtercard

Run

. . /DavghterCards/Imperial KU115.smash DCG

Plug I DCE # Socket - Module ordering

DCO:FPGA Decorate PCIe 82:08.8 fdev/serenity pcie/X@

# Turn the Fans on - Incantation to be fixed :)
U48 Configure

# Add the XVC

JTAGmux Select IPbusJTAG

Create XilinxVirtualCable XVC 50080
Bind JTAG DCA:FPGA XWC

# Test the FPGA config pins

#X0: Power On

#DCO:FPGA Measure "Config state"
HDCO: FPGA Unprogram

#DCO:FPGA Measure "Config state"
#DCB:FPGA Reload

#FDCO:FPGA Measure "Config state”
# Test the power validation
#DCO:FPGA Validate

#)9:13 Measure "Status 8"
#e:13 "Clear Status Reg"
#e:13 Measure "Status 8"
#9:13 Measure "Fault Log"

#DCO:
#DCH:
#DCO:
#DCO:
#DCO:
#DCO:
#DCO:
#DCO:

#DCA:

FPGA

FPGA

FPGA

FPGA

"PCIe disconnect™

"PCIe connect"

“PCILe tandem boot" /home/cm:c/DEV/xilinx dma pcie ep tandem?.bit
Print

Measure DNA

"Read Bitstream"

Print

“Load Bitstream" “/fhome/fcmx/aarcn top.bit"

Print

#Fe: 18 Print
#I120mux Reset 5
F: 18 Print

#SPImaster Test

U:13 Measure .*



Add a PCle interface to the FPGA on the Daughtercard

# Base configuration

Run

.. fbasefpizzaf*.smash

# Add a daughtercard

Run

. . /DavghterCards/Imperial KU115.smash DCG

Plug If DCB # Socket - Hudule_nrdering

DCO:FPGA Decorate PCIe 82:08.8 fdev/serenity pcie/X@

# Turn the Fans on - Incantation to be fixed :)
U48 Configure

# Add the XVC

JTAGmux Select IPbusJTAG

Create XilinxVirtualCable XVC 50080
Bind JTAG DCA:FPGA XWC

# Test the FPGA config pins

#X0: Power On

#DCO:FPGA Measure "Config state"
HDCO: FPGA Unprogram

#DCO:FPGA Measure "Config state"
#DCB:FPGA Reload

#FDCO:FPGA Measure "Config state”
# Test the power validation
#DCO:FPGA Validate

#)9:13 Measure "Status 8"
#e:13 "Clear Status Reg"
#e:13 Measure "Status 8"
#9:13 Measure "Fault Log"

#DCO:
#DCH:
#DCO:
#DCO:
#DCO:
#DCO:
#DCO:
#DCO:

#DCA:

FPGA

FPGA

FPGA

FPGA

"PCIe disconnect™

"PCIe connect"

“PCILe tandem boot" /home/cm:c/DEV/xilinx dma pcie ep tandem?.bit
Print

Measure DNA

"Read Bitstream"

Print

“Load Bitstream" “/fhome/fcmx/aarcn top.bit"

Print

#Fe: 18 Print
#I120mux Reset 5
F: 18 Print

#SPImaster Test

U:13 Measure .*



Configure a component

# Base configuration

Run

.. fbasefpizzaf*.smash

# Add a daughtercard

Run

. . /DavghterCards/Imperial KU115.smash DCG

Plug If DCB # Socket - Hudule_nrdering

DCO:FPGA Decorate PCIe 82:08.8 fdev/serenity pcie/X@

# Turn the Fans on - Incantation to be fixed :)
U48 Configure

# Add the XVC

JTAGmux Select IPbusJTAG

Create XilinxVirtualCable XVC 50080
Bind JTAG DCA:FPGA XWC

# Test the FPGA config pins

#X0: Power On

#DCO:FPGA Measure "Config state"
HDCO: FPGA Unprogram

#DCO:FPGA Measure "Config state"
#DCB:FPGA Reload

#FDCO:FPGA Measure "Config state”
# Test the power validation
#DCO:FPGA Validate

#)9:13 Measure "Status 8"
#e:13 "Clear Status Reg"
#e:13 Measure "Status 8"
#9:13 Measure "Fault Log"

#DCO:
#DCH:
#DCO:
#DCO:
#DCO:
#DCO:
#DCO:
#DCO:

#DCA:

FPGA

FPGA

FPGA

FPGA

"PCIe disconnect™

"PCIe connect"

“PCILe tandem boot" /home/cm:c/DEV/xilinx dma pcie ep tandem?.bit
Print

Measure DNA

"Read Bitstream"

Print

“Load Bitstream" “/fhome/fcmx/aarcn top.bit"

Print

#Fe: 18 Print
#I120mux Reset 5
F: 18 Print

#SPImaster Test

U:13 Measure .*



Configure the JTAG chain
Bind an XVC — a “software component” — to the FPGA

# Base configuration

Run

.. fbasefpizzaf*.smash

# Add a daughtercard

Run

. . /DavghterCards/Imperial KU115.smash DCG

Plug If DCB # Socket - Hudule_nrdering

DCO:FPGA Decorate PCIe 82:08.8 fdev/serenity pcie/X@

# Turn the Fans on - Incantation to be fixed :)
U48 Configure

HF Add +heo WL

JTAGmux Select IPbusJTAG
Create XilinxVirtualCable XVC 50080
Bind JTAG DCA:FPGA XWC

# Test the FPGA config pins

#X0: Power On

#DCO:FPGA Measure "Config state"
HDCO: FPGA Unprogram

#DCO:FPGA Measure "Config state"
#DCB:FPGA Reload

#FDCO:FPGA Measure "Config state”
# Test the power validation
#DCO:FPGA Validate

#)9:13 Measure "Status 8"
#e:13 "Clear Status Reg"
#e:13 Measure "Status 8"
#9:13 Measure "Fault Log"

#DCO:
#DCH:
#DCO:
#DCO:
#DCO:
#DCO:
#DCO:
#DCO:

#DCA:

FPGA

FPGA

FPGA

FPGA

"PCIe disconnect™

"PCIe connect"

“PCILe tandem boot" /home/cm:c/DEV/xilinx dma pcie ep tandem?.bit
Print

Measure DNA

"Read Bitstream"

Print

“Load Bitstream" “/fhome/fcmx/aarcn top.bit"

Print

#Fe: 18 Print
#I120mux Reset 5
F: 18 Print

#SPImaster Test

U:13 Measure .*



“Measure” values from the component

# Base configuration

Run

.. fbasefpizzaf*.smash

# Add a daughtercard

Run

. . /DavghterCards/Imperial KU115.smash DCG

Plug If DCB # Socket - Hudule_nrdering

DCO:FPGA Decorate PCIe 82:08.8 fdev/serenity pcie/X@

# Turn the Fans on - Incantation to be fixed :)
U48 Configure

# Add the XVC

JTAGmux Select IPbusJTAG

Create XilinxVirtualCable XVC 50080
Bind JTAG DCA:FPGA XWC

# Test the FPGA config pins

#X0: Power On

#DCO:FPGA Measure "Config state"
HDCO: FPGA Unprogram

#DCO:FPGA Measure "Config state"
#DCB:FPGA Reload

#FOCO:FPGA Measure "Config state"
# IE5T TNE POWEr Valloatlon
#DCO:FPGA Validate

#)9:13 Measure "Status 8"
#e:13 "Clear Status Reg"
#e:13 Measure "Status 8"
#9:13 Measure "Fault Log"

#DCO:
#DCH:
#DCO:
#DCO:
#DCO:
#DCO:
#DCO:
#DCO:

#DCA:

FPGA

FPGA

FPGA

FPGA

"PCIe disconnect™

"PCIe connect"

“PCILe tandem boot" /home/cm:c/DEV/xilinx dma pcie ep tandem?.bit
Print

Measure DNA

"Read Bitstream"

Print

“Load Bitstream" “/fhome/fcmx/aarcn top.bit"

Print

#Fe: 18 Print
#I120mux Reset 5
F: 18 Print

#SPImaster Test

U:13 Measure .*



Get the software to check it’s hardware counterpart

(whatever that may mean)

# Base configuration

Run

.. fbasefpizzaf*.smash

# Add a daughtercard

Run

. . /DavghterCards/Imperial KU115.smash DCG

Plug If DCB # Socket - Hudule_nrdering

DCO:FPGA Decorate PCIe 82:08.8 fdev/serenity pcie/X@

# Turn the Fans on - Incantation to be fixed :)
U48 Configure

# Add the XVC

JTAGmux Select IPbusJTAG

Create XilinxVirtualCable XVC 50080
Bind JTAG DCA:FPGA XWC

# Test the FPGA config pins

#X0: Power On

#DCO:FPGA Measure "Config state"
HDCO: FPGA Unprogram

#DCO:FPGA Measure "Config state"
#DCB:FPGA Reload

#FDCO:FPGA Measure "Config state”

T T P R, S I AR

#DCB:FPGA Validate

#)9:13 Measure "Status 8"
#e:13 "Clear Status Reg"
#e:13 Measure "Status 8"
#9:13 Measure "Fault Log"

#DCO:
#DCH:
#DCO:
#DCO:
#DCO:
#DCO:
#DCO:
#DCO:

#DCA:

FPGA

FPGA

FPGA

FPGA

"PCIe disconnect™

"PCIe connect"

“PCILe tandem boot" /home/cm:c/DEV/xilinx dma pcie ep tandem?.bit
Print

Measure DNA

"Read Bitstream"

Print

“Load Bitstream" “/fhome/fcmx/aarcn top.bit"

Print

#Fe: 18 Print
#I120mux Reset 5
F: 18 Print

#SPImaster Test

U:13 Measure .*



PCle management

# Base configuration

Run

.. fbasefpizzaf*.smash

# Add a daughtercard

Run

. . /DavghterCards/Imperial KU115.smash DCG

Plug If DCB # Socket - Hudule_nrdering

DCO:FPGA Decorate PCIe 82:08.8 fdev/serenity pcie/X@

# Turn the Fans on - Incantation to be fixed :)
U48 Configure

# Add the XVC

JTAGmux Select IPbusJTAG

Create XilinxVirtualCable XVC 50080
Bind JTAG DCA:FPGA XWC

# Test the FPGA config pins

#X0: Power On

#DCO:FPGA Measure "Config state"
HDCO: FPGA Unprogram

#DCO:FPGA Measure "Config state"
#DCB:FPGA Reload

#FDCO:FPGA Measure "Config state”
# Test the power validation
#DCO:FPGA Validate

#)9:13 Measure "Status 8"
#e:13 "Clear Status Reg"
#e:13 Measure "Status 8"
#9:13 Measure "Fault Log"

#DCO:
#DCH:
#DCO:
#DCO:
#DCO:
#DCO:
#DCO:
#DCO:

#DCA:

FPGA

FPGA

FPGA

FPGA

"PCIe disconnect™

"PCIe connect"

"PCIe tandem boot" /home/cmx/DEV/xilinx dma pcie ep tandem2.bit
Print

Measure DNA

"Read Bitstream"

Print

“Load Bitstream" “/fhome/fcmx/aarcn top.bit"

Print

#Fe: 18 Print
#I120mux Reset 5
F: 18 Print

#SPImaster Test

U:13 Measure .*



Load a bitstream directly from file

ote — this involves converting the bitfile

eam in software then sending

# Base configuration

Run

.. fbasefpizzaf*.smash

# Add a daughtercard

Run

. . /DavghterCards/Imperial KU115.smash DCG

Plug If DCB # Socket - Hudule_nrdering

DCO:FPGA Decorate PCIe 82:08.8 fdev/serenity pcie/X@

# Turn the Fans on - Incantation to be fixed :)
U48 Configure

# Add the XVC

JTAGmux Select IPbusJTAG

Create XilinxVirtualCable XVC 50080
Bind JTAG DCA:FPGA XWC

# Test the FPGA config pins

#X0: Power On

#DCO:FPGA Measure "Config state"
HDCO: FPGA Unprogram

#DCO:FPGA Measure "Config state"
#DCB:FPGA Reload

#FDCO:FPGA Measure "Config state”
# Test the power validation
#DCO:FPGA Validate

#)9:13 Measure "Status 8"
#e:13 "Clear Status Reg"
#e:13 Measure "Status 8"
#9:13 Measure "Fault Log"

#DCO:
#DCH:
#DCO:
#DCO:
#DCO:
#DCO:
#DCO:
#DCO:

#DCA:

FPGA

FPGA

FPGA

FPGA

"PCIe disconnect™

"PCIe connect"

“PCILe tandem boot" /home/cm:c/DEV/xilinx dma pcie ep tandem?.bit
Print

Measure DNA

"Read Bitstream"

Print

“Load Bitstream" “/fhome/fcmx/aarcn top.bit"

Print

#Fe: 18 Print
#I120mux Reset 5
F: 18 Print

#SPImaster Test

U:13 Measure .*



