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Register Access Issue
• Some registers not reading correctly

• Replicated on a second prototype, but slightly different

• Hardware debugging showed transaction info was fine, all the way to the
processor



ARM Memory Standard

ARMv7-M Architecture Reference Manual, pg 67



ARM Memory VS BPM Memory
ARM: 

Any given address -> 8 bits

Prefers 32 bit data

BPM: 

Any given address -> 16 bits

Prefers 16 bit data

We handle this by dropping the LSB of the ARM address when translating to BPM

0x40400006 (AFE0 Gain 0)
drop upper bits -> 0b0000_0000_0110
shift >> 0b0000_0000_0011 which matches ->



ARM Non-word Accesses
• ARM has instructions for smaller accesses



ARM LDRH

Note the “loads halfword from memory” is ambiguous

In reality* it’s still expecting 32 bit data, which is then shifted into position and zero-extended

https://developer.arm.com/documentation/ddi0406/c/Application-Level-Architecture/Instruction-Details/Alphabetical-list-of-instructions/LDRH--register-?lang=en



Register Access Issue – Data Path



AXI Unaligned Access



External Peripheral Controller
• Adapter between AXI and our logic

• Supports “Data Width Matching”



Data Width Matched Trace



Register Access Summary
• ARM expects 32 bit data to manipulate into 16 bit

• AXI doesn’t care one way or another

• EPC, if configured so, will interpret an AXI transaction to accommodate ARM

• BPM only provides 16 bits per transaction

• So, we do 2 transactions to BPM for any single AXI transaction



While we’re here…

Critical Parameters are Read Data Valid Period and Data Bus Hold Period

Before: ~1.6 us    Now: ~250 ns



Other Issues
• Coincident with the memory alignment problem

• Seems like the upper address bits are stuck

• Swapped the backplane board, works now

• Investigation ongoing



Other Issues (2)
• Finally caught on my local prototype via serial output

• Malformed packet interrupts tftp load, doesn’t recover gracefully

• bootloader needs polish anyway, can be worked around for now



Next Targets
• Time sweep code

• AFE buffer test code

• Heartbeat code to know when a module is up


