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Front End Functions
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• Acquire accurate timestamp.

• Collect digitized (timestamped) Bulk
data, and downstream it to the BE.

• Receive & Return Memory Mapped
Slow Control data (e.g. ADC-register
W/R’s)



Front End Functions
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• Collect digitized (timestamped) Bulk
, and downstream it to the BE.

• Receive & Return Slow Control data

(e.g. ADC-register W/R’s)



Front End (FE) Functions
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• Acquire accurate timestamp.

• Collect digitized (timestamped) Bulk
data, and downstream it to the BE.

• Receive & Return Memory Mapped
Slow Control data (e.g. ADC-register
W/R’s)
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Front End User Interface
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Previously (IKON 2018)
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Previously shown proof-of-concept
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• Acquire a timestamp.

• Collect digitized (timestamped) Bulk data, and
downstream it to the BE.

• Receive & Return Memory Mapped Slow Control
data (e.g. ADC-register W/R’s)



Previous Limitations
• V. limited Slow Control & Diagnostics during

ring bring-up

• Dual-ring & P-to-P operation

• Integration & test of larger (multi-FE) ring

• Integration with ESS 88MHz Timing
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Awaiting
requisite H/W

Today’s
update



“Getting to Science”
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Python over UART in
accordance with ESS doc.
draft_protocol.pdf
‘Control Protocol for ICS
DG Demonstrator’

Ctrl I/f at present:



Memory Mapped System
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e.g. ADC

Ring0

FE

New Version Master Front End

12

Ring11

100G

UART over
USB

Python
(EPICS)

Command
Interpreter

Cmd–to-Axi
Translation

Axi m.mapped
interconnect

Reg
Bank 2

Reg
Bank 1

TX
Eng.0

RX
Eng1

TX
Eng.23

RX
Eng.23

0 23 Master FE

FEMstr
Regs

Further m.mapped
registers in FE’s &
Instruments



Register Definition
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1. Registers defined in original
VHDL

2. Python helper-program parses...

... & outputs .txt version
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Python Bring-up

3. Python takes register.txt + a bring-up-script, and
drives the UART

UART

FPGA



Bring-Up Script Snippet
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print message to python console

( Example : powering up 3 of the available 24 “rings” )

poke 0xFF...B6 to RGTY reg.

check (peek) RGTY reg. now holds 0xFF...B6

( Future nice-to-haves:
- More commands: Read-Set-a-bit-Writeback etc.
- Named bitmasks etc. )



Running the bring-up script
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Status & Next Steps
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Now,
(largely) s/w
configurable

Next, adapt FE RTL
similarly for s/w bring-up



Bulk Data
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Front End User Interface
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Mstr0
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New understanding :
Bulk Data Assigned to IP Addr. based

on ADC channel
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New Front End User Interface
incorporating multiple data streams
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Ring Re-configuation
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FE for crossbar
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