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Hardware Upgrade (CNCB v4.0)
~ CNCBv33  CNCBv4O

FGPA Virtex 4 Kintex
UltraScale
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Hardware Upgrade (CNCB v4.0)

~ CNCBv33  CNCBv40
FGPA Virtex 4 Kintex
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Registers 50k 663k
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MGT 16 x 6.5 Gbps 32 x 16.3 Gbps - ' -

Compute Node Carrier Board (CNCB) v4.0
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Hardware Upgrade (CNCB v4.0)
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Merger Firmware Block Design

» Aurora Core

1-Bit; 3,125 GHz; Aurora Protocol
B Au rora Wrapper 32-Bit; 78,125 MHz; AXIS Protocol
- FI FOS (AMC) RX—>| ——»
- Slave register and interrupts
Aurora
Core
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Merger Firmware Block Design

> Aurora Core
- Aurora Wrapper
- FIFOs

- Slave register and interrupts

» Monitor Core

- Slave register
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Merger Firmware Block Design
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L ocalLink

Word 1

Word 2

Word n-1] Word n

Frame

> The transmission consists of frames, which consists of any number

of words

> DATA contains payload (usually 32 bits)
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. Word 1 | Word 2 Word n-1] Word n
L ocalLink
Frame
> The transmission consists of frames, which consists of any number
of words
> DATA contains payload (usually 32 bits)
> REM sets number of remaining bytes in last word
> SOF Indicates start of frame
> EOF Indicates end of frame
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. Word 1 | Word 2 e Word n-1] Word n
L ocalLink
Frame
> The transmission consists of frames, which consists of any number
of words
> DATA contains payload (usually 32 bits)
> REM sets number of remaining bytes in last word
> SOF Indicates start of frame
> EOF Indicates end of frame

» SRC _RDY Iindicates valid data

» DST RDY Iindicates readiness of the source
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LocalLink to AXI-Stream
—_——_

LL DATA Output Input

AXIS_TDATA Output Input
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LocalLink to AXI-Stream
—_——_

LL DATA Output Input
LL_REM Output Input 2 Active high

AXIS_TDATA Output Input
AXIS_TKEEP Output Input 4 Active high
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LocalLink to AXI-Stream
—_——_

LL DATA Output Input

LL_REM Output Input 2 Active high
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LocalLink to AXI-Stream
—_——_

LL DATA Output Input

LL_REM Output Input 2 Active high
LL SRC RDY N Output Input 1 Active low
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What is a MicroBlaze?

> Replaces the PPC, which was used for slow control and debugging

> A MicroBalze is soft core processor embedded as part of the FPGA

microblaze _mcs 0

MicroBlaze MCS
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What I1s a MicroBlaze?

> Replaces the PPC, which was used for slow control and debugging
> A MicroBalze is soft core processor embedded as part of the FPGA
> High degree of flexibility and configurability

> Better optimisation and parallelisation

> Slower processing speed microblaze_mcs_0
.
> |s able to run OS (Linux Ck : -
(e 4“’“"* MicroBlaze™ oo +|i

MicroBlaze MCS
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Architecture of a MicroBlaze

Instruction-side Data-side
Bus interface Bus interface

» The MicroBlaze uses the
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New Interrupt Logic

> Usually interrupts are treated as a counter
that increases, when a interrupt is issued

> In case of multiple interrupts the
iInformation of simultaneously issued
Interrupts are lost and only totals are
available
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Format
—>»{ Handler |—»

New Interrupt Logic e

l Costum AXIS port

with interrupt
information

> Usually interrupts are treated as a counter

that increases, when a interrupt is issued Interrupt
Handler
> In case of multiple interrupts the Core
iInformation of simultaneously issued
interrupts are lost and only totals are S e TEE T Ve e
available 1

> A new IP core writes the information to :
EIEO as 32-bit word Adju_st slow control source code
to include necessary features

> The FIFO is read and emptied via the slow ¥

control and the information is logged - _ _
Cross compile Linux using build root
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Summary

> A new CNCB had to be developed, since the old components are not
available any more

> The new hardware needs firmware adjustments
— Updated protocol from LocalLink to AXI-Stream
- Additional reset logic for the Aurora Core
- Replaced PowerPC with MicroBlaze
- New interrupt logic for Belle || Format Handler core
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