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Glossary

Term Description

LIN Local Interconnect Network

Use Case A specific configuration of a use model.

Use Model A reference platform designed from configurable h/w and s/w components, which is
targeted at a focused application. The use model demonstrates one of several
possible ways of integrating IPs to build a system and one of several ways in which
it could be used by the customer.

ISR Interrupt Service Routine — Subroutine executed as a result of an IRQ

MMUART Multi-Mode Universal Asynchronous Receiver Transmitter

G4 4th Generation Flash chip from Microsemi

Frame All LIN information is transmitted packed as frames; a frame consists of a header
and a response

REFERENCES

1. A4P5000 Chip-Level SAC Spec.pdf

2. GAM-ESRAMTOAHB SAC

3. G4M ESRAMTOAHB PDV PLAN.docx
4., G4M ESRAMTOAHB PDV Result.docx
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1 Introduction

This document explains validation result of various A4P5000 eSRAM to AHB PDV UseCases executed
on Validation Board.

1.1 Purpose and Scope
The purpose of this document is to describe the G4 eSRAM to AHB interface as well as its plans and
tests that are performed as a part of silicon validation and verification. All UseCases are elaborated upon
and reports of issues during verification are documented. This document is to provide a holistic view of
the verification and validation process

1.2 Standards and Requirements

The Design team and the Verification and Validation Team have different reporting structures that are
independent of one another.
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2 G4M eSRAM to AHB background

There are two blocks of 32kB eSRAM present on A4P5000, giving a total of 64kB. Having the eSRAM
arranged as two separate blocks allows the user to take advantage of the Harvard architecture of the
Cortex-M3 processor. For example, code could be located in one eSRAM, whilst data, such as the stack,
could be located in the other.

Another possibility would be that the user may allocate one of the eSRAM blocks for use by a

communications peripheral, such as the Ethernet MAC or USB.

The eSRAM allows low latency access by MSS Masters. The eSRAM contains 2-bit error detection and 1-
bit error correction. Because the EDAC information is associated with a word of eSRAM, any byte or half-
word write to eSRAM involves a read-modify-write cycle, when EDAC is enabled. It is also necessary for
the full eSRAM to be initialized to all zeros after power-up, in order to ensure that the EDAC information is
correctly initialized. When EDAC is disabled, the SRAM usually used to store EDAC data may be recycled
to be used as an extra 16kB of eSRAM. Byte, half-word and word accesses to recycled eSRAM take one,

two and four accesses respectively.

The eSRAM to AHB internal architecture is as shown below.
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Figure 2-1 : ESRAMTOAHB ARCHITECTURE
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2.1 Features of eSRAM to AHB

2.1.1 Modes of Operation
e EDAC Mode
It supports one bit error correction.
It supports two bit error detection.
It has 32K Bytes of EDAC protected RAM.
In this mode, read access is zero wait state if not following a write immediately.
In this mode, read access is one wait state if it is immediately following a write.
The write access is one wait state for byte and half write accesses.
Here HRESP is generated for 2-bit error detection.
= HRESP will cause an exception at the M3 requested the instruction or data fetch.
= The HRESP event will also be detected in the AHB switch.
o It has two counters to give Error statistic and the counters are cleared by the clear bits.
¢ NON-EDAC Mode
o It has one bank of 32K Bytes of RAM
o It has second bank of 8K Bytes of RAM
o 32K Byte Bank has the following features:
= Zero wait state read access if it is not following a write cycle.
= One wait state read access if it is immediately following a write cycle.
= Zero wait state write access.
o 8K Byte Bank has the following features :
= Zero wait state read access for a byte if it is not following a write cycle.
= Zero wait state read access for half word if it is not following a write cycle.
= One wait state read access for word if it is not following a write cycle.
= Zero wait state write access for a byte.
= Zero wait state write access for half word.
= One wait state write access for word.
e PIPELINE Mode

o An optional pipeline may be enabled on the Read data bus, this will add a clock cycle to
all read cycles. When enabled the FMAX of the system will be higher. This pipeline is
assumed to be on for 200/166MHz operation. When turned off system performance is
expected to be around 133/100 MHz

O O O O O O O
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3 Use Models & Use Cases

3.1 UseCases

UseModel Feature under | Description
validation
UseCasel ScratchPad Remapping is done to eNVM so that the application is running
from eNVM.
Perform write access to ERAMO and ESRAM memory
Make read access to the written location and verify.
Execute the usecase for both EDAN ON and OFF case
Note that for EDAC OFF mode, the 16KB memory of EDAC
memory is also available and read/write sequence is exercised
for this EDAC memory.
Data pattern Access Mode
1. Sequential incrementing 1. word
2. Walking ones 2. Half Word
3. Walking zeros 3. Byte
4. Random Address
Random Data
UseCase?2 Image Loading | Remapping to ESRAM and running the application out of
ESRAM
Validation is done by toggling LEDs and printing UART
message
UseCase3a Dhrystone: In this case ESRAMFWREMAP bit is set to 1 to remap
ROM and RAM | ESRAMO to 0x00 location (To run the application code from
in eSRAMO ESRAMO).
ESRAM_PIPEL | Both the application code and RAM region resides in
INE=OFF ESRAMO.
G4Main Timer peripheral is used to measure the time taken to
execute 50000 Dhrystone runs and DMIPS/MHz shall be
calculated for this case
ESRAM_PIPELINE=OFF
UseCase3b Dhrystone: The above usecase is repeated with the RAM region in
ROM in | ESRAML.
E'SA?AAMO anig Calculate the DMIPS/MHz for this case and compare it with
eSRAM1 UseCasela
ESRAM_PIPEL ESRAM_PIPELINE=OFF
INE=OFF
UseCase3c Dhrystone: Repeat usecasela with ESRAM_PIPELINE=ON
ROM and RAM
in eSRAMO
ESRAM_PIPEL
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UseModel Feature under | Description
validation
INE=ON
UseCase3d Dhrystone: Repeat usecaselb with ESRAM_PIPELINE=OFF
ROM in
eSRAMO and
RAM in
eSRAM1
ESRAM_PIPEL
INE=ON
UseCase4 Read/write 1. Make write access to 1000 SRAM sequential address
access time locations. Measure the time taken to execute the test (using
timer).
2. Make read access to 1000 SRAM sequential address
locations. Measure the time taken to execute the test (using
timer).
3. Make write followed immediately by read access to 1000
SRAM sequential address locations. Measure the time taken
to execute the test (using timer).
Compare the time taken for case (3) with the time taken for
case (1) + case(2)
Execute the test for all the pipeline & EDAC combinations
mentioned in Table 6
F2DSS_TIMER to measure access time: Set the timer in one-
shot mode load the timer counter with its maximum value
(timer_init). Once the eSRAM access is done read the
F2DSS_counter value (timer_cnt). (timer_init)- (timer_cnt) will
give the access time value.
UseCaseb EDAC — Set the ESRAM EDAC mode to ‘1’ and verify the single bit and
1 bit & 2 bit two bit error detection.
error detection Read the 1bit and 2bit error counters status registers/ clear
and correction counter.
Verify the interrupts.
TBD: implementation of test

Table 1 List of UseCases
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PIPELINE eSRAM OPERATION SIZE No. of WAIT No. of WAIT
STATES STATES
(Write
before)
32-Bit 0 0
WRITE 16-Bit 1 2
32KB RAM 8-Bit 1 2
EDAC_ON 32-Bit 1 2
MODE -
READ 16-Bit 1 2
8-Bit 1 2
32-Bit 0 0
WRITE 16-Bit 0 0
32KB RAM 8-Bit 0 0
ENABLE EDAC_OFF 32-Bit 1 2
MODE -
READ 16-Bit 1 2
8-Bit 1 2
32-Bit 1 1
WRITE 16-Bit 0 0
8KB RAM 8-Bit 0 0
32-Bit 2 3
READ 16-Bit 1 2
8-Bit 1 2
32-Bit 0 0
WRITE 16-Bit 1 2
32KB RAM 8-Bit 1 2
EDAC_ON 32-Bit 0 1
MODE -
READ 16-Bit 0 1
8-Bit 0 1
32-Bit 0 0
WRITE 16-Bit 0 0
32KB RAM 8-Bit 0 0
DISABLE EDAC_OFF 30-Bit 0 1
MODE -
READ 16-Bit 0 1
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8-Bit

8KB RAM

WRITE

32-Bit

16-Bit

8-Bit

READ

32-Bit

16-Bit

8-Bit

O| O k| O O -

R P N O O] B

Table 2 Tabular column for modes of operation in eSRAM
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3.2 Tool Flow

. Configuring EDAC (MSS_EDAC - 0.0.6)

Configuration

EDWRC Errors

eSRAM_O

Enable EDAC

ESRAM_1

Enable EDAC

Expose EDAC_ERROR bus

Enable ELC Interrupkis) |1-I:|it error

9

Enable ED&C Interrupkis) |1-I:uil: and 2-bit errors V|

Cache

Enable EDAC []

Ethernet T RAM

Enable ECAC [ ]

Ethernet R¥ RAM

Enable EDAC []

II5E

Enable ECAC [ ]

AN

Enable EDAC [

MO,

Help

Erable EL@C Inkerrupkis) |Nu:|ne

Enable ELC Interrupk(s) |N-:une

Erable EL@C Inkerrupkis) |Nu:|ne

Enable ELC Interrupk(s) |N-:une

Enable ELC Interrupkis) |N-:une

Enable MDDR ECC Interrupk

Ok ] [ Cancel
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4 Equipment Used

4.1 Hardware
S.No | Equipment/Board Qty | Remarks/Serial Number
1 G4M Validation Board | 1 DVP-102-000304-001-RevA(labelled-3) (Socket Board)
With Silicon labelled 2
2 DDR2 Daughter Board | 1 DDR2-DB (labelled- 2)
2 EWARM Debugger 1 S/N0:158006667
3 Flashpro4 1 Labelled-3
4 USB to Micro USB 1 On G4M Validation board UARTO is connected via fabric to the PC
cable via USB cable.
5 DC Power supply 1 FSP200-50PL-B (12V 5V) is used to power-up the G4M validation
board
6 PC 1 Stand-alone PC wxp-svg-09
Table 3 Hardware Equipment used
4.2 Software
S.No | Tools Version | Remarks
1 Libero Capture | 10.9.0.13
2 MSS versions | 0.0.641
3 EWARM(IAR) | 6.0

Table 4 Software Equipment used
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5 Use Models & Use Cases Test Phase

5.1 UseCasel- Scratchpad

5.1.1 Deviation from the Validation Plan
Remapping is done to DDR instead of eNVM

5.1.2 Implementation Guideline
The purpose of this test is to access 32KB ESRAMO and ESRAML1.

It also verifies that the 8KB EDAC memory is accessible when the EDAC is OFF.

No extra jumper settings are required to execute this usecase. DDR is configured to be in operational
mode and remapping is done to DDR as shown in snapshots below.

Options for node “g4m_esram_uc1™

Categany: Facton Settings ]

General COptions
Z/C++ Compiler

Assembler —
ukput Corrverter Setup | Download | Images | Extra Options | Pluging
Custorn Build
Build Actions Drriver Run ta
Linker | J-LinkA)-Trace v/ (i |
Debugoger
Simulatar Setup macras
angel ze

GDE Server

IAR. ROM-rnonikar
J-Linkj1-Trace

TI stellaris FTDI

tPROJ DIR$hconfig DDR.mac | E]

]

Macraigor Device descrption file

PE micra .

DI Owerride default

ST-LIMK |$TEIEILKIT_DIH$hcunfighdebugger'~.&ctelhﬂEG_"JE R_2.1.ddf | E]

Third-Party Driver

(] l [ Cancel

Figure 2 Macro to configure DDR and Remapping DDR to 0x00 location
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/% AR Embedded Workbench IDE FEX

File Edit “ew Project Debug Disassembly J-lLink Tools ‘Window Help

0= 5 = edac test 1e 2e v % & ikl 2 HE
= 23 LE
* |hw_reg_in‘h | g4main.h | skartup_armem3.s | mss_uart.c
- - — - jre
Debug A4 S/ main{) function. — Goto  |0x40033000 | | Memory g J J’E
Files | A 7 40038000 00000000 0OOOOO gooooool poo0ooEl a
ad 2int maini(] 40038010 00000000 OO oooooool

i 40038020 00000000 0OpOOOOO 000003£€ 00002000
l_E‘DCMSB 40038030 00000001 0OpOOOEE 00000000 OoOOO00000

| @ Blcare_cmic volatile int3Z t delay sount = 0; 40038040 00000000 00H0O0OO D1££7=30 0=000000 o
| = E“qtﬁﬁﬂh o . rolatile int i; ANAAAAFA ANAAnAMA AnhARAAA ARAAANAN ANAAARAR
L

size_t rx_size; e
gém_esramn_uc] F[JE]( 3 Disassembly Memory | Register hemapping to =
x DDR
Goto | | Memary A j it

oooonoon  al00d518 000043a% 00004341 00004345 ~
00000010 000043d% 000043dd 000043=1 00000000
oooonozo 00000000 00000000 00000000 000043e5
oooonoz3n  000043=% 00000000 000043=d 000043£1
oooono4n0  000043£5 000043£9 000043£fd 00004401
0ooooosno 00004405 00004409 0000440d 00004411
oooonoen 00004415 00004419 0000207 00002cf9
oooono?0 00004425 00004429 0000442d 00004431
oooonosno 00004435 00004439 00004434 00004441

000000a0 00004455 00004459 0000445d 00004461 Application
000000b0o 00004465 00004469 00004464 00004471 Code
00000020 00004475 00004475 0000447d 00004481 v

= Goto | Oxa0000000 w | | Memon32 L j ’E

alooooon  adood5ls 0DO0043a% 0O004341 00004345 ~
20000010 000043d9% 000043dd 0000431 00000000
al000020 00000000 00000000 00000000 000043=5
al000030 0000439 00000000 000043ed OO0O43f1
20000040 000043f5 000043f9 000043fd 00004401
a0000050 00004405 00004409 00004404 00004411
20000060 00004415 00004419 00002ce? OO0002ci9
al000070 00004425 00004429 00004424 00004431
20000080 00004435 00004439 00004434 00004441

al0000a0 00004455 00004459 00004454 00004461

-AAAAALA  AAANAACE AAANAACG AANAAACA AANAA4T

W
Ready pos 40036003 UM ove B

Figure 3 Remapping done to DDR and application code loaded

The firmware used to execute this usecase is menu driven which gives user following option to select:

ESRAMO or ESRAML1 selection

EDAC enable/Disable option

Byte, Half-Word and Word access selection.

Data pattern selection (sequential, walking-1, walking-0, random pattern)

5.1.3 Issues
None

5.1.4 PASS or FAIL criterion

Access is verified for ESRAM by reading the DATA written to memory and comparing it against the
expected data and the result of the test is displayed on UART terminal.
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“& HyperTerminaltest - HyperTerminal

File Edit YWiew Call Transfer Help
[Iafl=2 & P H
BYTE/HALF WORD/ WORD ACCESS e

1. BYTE ACCESS WRITE AND READ

2. HALF WORD ACCESS WRITE AND READ
3. WORD ACCESS WRITE AND READ

4. Back to previous menu

Enter vour choice : 1

SELECT READ/WRITTE DATA PATTERN

@. Incrementing

1. Walking One Pattern

2. Walking Zero Pattern

3. Random Data ({Read verify not implemented)
Enter 8,1,2,3 accordingly : 8

('—;?E-EEHD/ WRITE ACCESS TEST PASSED

’,—---——— ::::::::::>
€ _BYTE READ/ WRITE ACCESS TEST PASSED
\_

BYTE/HALF WORD/ WORD ACCESS

1. BYTE ACCESS WRITE AND READ

2. HALF WORD ACCESS WRITE AND READ
3. WORD ACCESS WRITE AND READ

4. Back to previous menu

Enter your choice :

Connected 4:10:55 ANSTW 9600 3-N-1 TLIM

Figure 4 Hyper terminal snapshot for usecasel

5.1.5 Observation
svn://hoppin/IP/PDV/G4 MAIN/G4M ESRAM/tags/1.0.100/results/G4M _ESRAM UC1.TXT

5.1.6 SVN Database
svn://hoppin/IP/PDV/IG4 MAIN/G4M ESRAM/tags/1.0.100/design/hw/G4M ESRAM UC1.zip

svn://hoppin/IP/PDV/G4_MAIN/G4AM_ESRAM/tags/1.0.100/design/fw/G4M_ESRAM_UC1.zip

5.2 UseCase2- Image Loading

5.2.1 Deviation from the Validation Plan
None

5.2.2 Implementation Guideline

Remapping to both ESRAMO and ESRAM1 are validated by loading the application code to the
respective memory and printing the UART display message and the displaying the remapping registers
values.

Remapping is done to ESRAM using the mmuart.mac initialization file as shown in IAR option below:
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Options for node “g4m_esram_uc1™

Categony: Factary Settings ]

General Options
C/Z++ Compiler

Assembler —

Oukput Corverker Setup | Download | Images | Extra Options | Pluginz

Cuskomn Build

Build Actions Drriveer Run ta

Linker |J-LinkA)-Trace v/ (i |

Cebugger
Simulatar Setup macras

angel

GOE Server

IAR. ROM-ronikor
J-Link{1-Trace

TI Stellaris FTDI

4PROJ_DIR$Ammuat mac ) | E]

]

Macraigor Device description file

PE micro

ROI Dveride default

>T-LIRK |$TOOLKIT_DIR$\confighdebuggerActehNREG_VER_2.1.ddf | [..]

Third-Party Driver

(] l [ Cancel

Figure 5 Remapping to ESRAM

ESRAMO Remapping:

Mmuart.mac contents 2>

execUserPreload()

{
__message "Remapping ESRAM to address 0x00000000\n";

__writeMemory32( 0x0000, 0x4003806C, "Memory"); //Disable WDOG
__writeMemory32( 0x0000, 0x40038010, "Memory"); //Disable ENVM REMAP
__writeMemory32( 0x0001, 0x40038000, "Memory"); //[Enable ESRAM
___writeMemory32( 0x0000, 0x40038008, "Memory");//Disable DDR

}

ESRAM1 Remapping:

Mmuart.mac contents 2>

execUserPreload()
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{
__message "Remapping ESRAM to address 0x00000000\n™;

__writeMemory32( 0x0000, 0x4003806C, "Memory"); //Disable WDOG
__writeMemory32( 0x0000, 0x40038010, "Memory"); //Disable ENVM REMAP
__writeMemory32( 0x0003, 0x40038000, "Memory"); //[Enable ESRAM
__writeMemory32( 0x0000, 0x40038008, "Memory");//Disable DDR

}

5.2.3 Issues
None

5.2.4 PASS or FAIL criterion
Copied from UART terminal Display:

ESRAMO Remapping

* * * * ** * *

G4M-ESRAM UseModel:

* * * * ** * *

UseCasel: ESRAM READ/WRITE ACCESS

UseCase2: REMAPPING & IMAGE LOADING TO ESRAM
UseCase4: READ/Write Access Time

UseCaseb: EDAC feature test

Enter your choice : 2

*% khkhkhkhkhkhkkkkkkkkik *k%k

REMAPPIND IS DONE TO ESRAM

ESRAM_CR =1

DDR_CR =0

ENVM_REMAP_BASE_CR =0

ESRAM1 Remapping:

** *hkkkkkkkkkkkkkkkkkk *k*k

G4M-ESRAM UseModel:
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UseCasel: ESRAM READ/WRITE ACCESS

UseCase2: REMAPPING & IMAGE LOADING TO ESRAM
UseCase4: READ/Write Access Time

UseCaseb: EDAC feature test

Enter your choice : 2

kkkkkkhkkkkkkkkkkkkkkhkhhhhhkhkkkkrkkx

REMAPPIND IS DONE TO ESRAM

ESRAM_CR =3

DDR_CR=0

ENVM_REMAP_BASE_CR =0

*kk *kkk *kkk

5.2.5 Observation

svn://hoppin/IP/PDV/G4 MAIN/G4M ESRAM/tags/1.0.100/results/G4M ESRAM UC2.txt

5.2.6 SVN Database

svn://hoppin/IP/PDV/G4_MAIN/G4AM_ESRAM/tags/1.0.100/design/hw/G4M_ESRAM_UC1.zip

svn://hoppin/IP/PDV/G4_MAIN/G4AM_ESRAM/tags/1.0.100/design/fw/G4M_ESRAM_UC1.zip

5.3 UseCase3- Dhrystone

5.3.1 Deviation from the Validation Plan
None

5.3.2 Implementation Guideline

All  the below mentioned usecases will be executed as
G4M Dhrystone PDV_PLAN.docx.

part of Dhrystone

UseCase3a | Dhrystone: ROM and RAM in eSRAMO
ESRAM_PIPELINE=OFF

UseCase3b | Dhrystone: ROM in eSRAMO and RAM in eSRAM1
ESRAM_PIPELINE=OFF
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UseCase3c

Dhrystone: ROM and RAM in eSRAMO
ESRAM_PIPELINE=ON

UseCase3d

Dhrystone: ROM in eSRAMO and RAM in eSRAM1 ESRAM_PIPELINE=ON

5.4 UseCase4- Read/write access time

5.4.1 Deviation from the Validation Plan

None

542 Imp

lementation Guideline

Firmware is used to perform Byte, Half-word and word access and perform write, read and alternate read

write access.

User is given the option to enable or disable pipelining and EDAC.

Remapping is done to ESRAM1 (both RAM and ROM are in ESRAM1) and the read write access is done
to ESRAMO. G4M_Timer is used to measure the time of execution.

5.4.3 Issues

None

5.4.4 PASS or FAIL criterion

5.4.5 Observation

When EDAC is OFF write access execution time is same for Word, Half-word and byte access.
When EDAC is ON, write access execution time for Half-word and Byte access is more than word access
Word write access execution time is always same irrespective of PIPELINE ON/OFF or EDAC ON/OFF.

Half-word and byte write access time is more when EDAC is ON when compared with EDAC OFF case.

Byte, Half-word and word read execution time is less when PIPELINE is OFF when compared with
PIPELINE ON case. It has no impact of EDAC mode

PIPELINING | EDAC Word Access Half-Word Access Byte Access

. Alternate . Alternate . Alternate

write read . write read . write read .
read/write read/write read/write

OFF OFF Oxc5 | Ox13e 0Ox1f6 Oxc5 | O0x13e 0x233 Oxc5 | 0x13e 0x1f6

ON Oxc5 | Ox13e 0x1f6 0x100 | Ox13e 0x270 0x100 | Ox13e 0x233

ON OFF Oxca 0x17f 0x237 Oxca 0x17f 0x275 Oxca Ox17f 0x237

ON Oxca 0x17f 0x237 0x105 | Ox17f 0x2b2 0x105 | Ox17f 0x274

svn://hoppin/IP/PDV/G4 MAIN/GAM ESRAM/tags/1.0.100/results/GAM ESRAM UCA4.TXT

5.4.6 SVN Database

svn://hoppin/IP/PDV/G4 MAIN/G4M ESRAM/tags/1.0.100/design/hw/G4M ESRAM UC1.zip
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svn://hoppin/IP/PDV/G4_MAIN/GAM_ESRAM/tags/1.0.100/design/fw/G4AM_ESRAM_UC1.zip

5.5 UseCaseb5- EDAC Test

5.5.1 Deviation from the Validation Plan
None

5.5.2 Implementation Guideline
This test will validate 1-bit error detection and correction and two bit error detection feature of ESRAM.

Firmware is used to generate 1-bit EDAC error as follows.
First EDAC is enabled and walking-1 pattern is written to ESRAM.

Then EDAC is disabled and the ESRAM contents are modified such that single bit of ESRAM data will
change.

In order to check that this single bit gets corrected, EDAC is enabled and the ESRAM contents are read.

5.5.3 Issues
None

5.5.4 PASS or FAIL criterion
Verification is done that the single bit error is corrected and the respective error counter is incremented.

Two bit error is detected and the respective EDAC counter is incremented, which is observed in debugger
window because the two-bit error will result in HRESP error and further CM3 access will not be active
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#Z 14R Embedded Workbench IDE

File Edit “ew Project Debug Disassembly J-link Tools ‘Window Help

|cunfiu edac noorint V| = & 5 2 En

read.c |write.c | hw_req_io.h | g4main.h | skartup_armem3.s |mssfuart.c__ S
1 —1  Goto
-~

Files fe DR A wr_data = *esram word ptr; = 400378
contj = i caram hase_addr, 'l'): // Enabling EDAC of Ef 40037££0
read edac status ()7 40037888
| l—. Instruction to read 40038000 00000000 OOO0O0O003f
[ care_cmic R —_ ) 40038008 00000001 0O0OO0OOf1

| b= &hstartup_ar.. Af (walk 1 data == 0x5000 ESRAM when two-hit .| 40038010 0000ODOD 0OOOODOD
i H _

Lo v s : error is introduced 40038012 00000000 00000001
el sustam S else || 40038020 00000000 OO000000

|g4mfesram7uc:'\ Jﬂ'Di S ~ Disassembly  Memary [Reqister &
o Goto [0:0038000 | [Memoa2 v [ il

40058070 D0O00000 0000000 00004000 00000000
40038080 D0O0DOOD QODfFEEf DOOODDOD 000DODDD
10038090 D24a03c0 000000De Db200101 000D1=18
1003800 D0ODDOOD 00D0OODO DDOODOOD 0000001
400380B0 DOODDOE: 1ffffffc DDOODDO04 40037fic
£00380c0  D0O0DOOD 00DOOODO DOOODOOO 000DOODD
40038040 DOODDOOD FEEfFEEE 29£cda5? 00000000
10038020 000000000 0000007 0D000DOO
400380f0 o poonon annannnn
40038100 ToeeeenT 08000000 00(EDAC counter hefore the
10038110 D0000D0O0 0000000 OCread access fwhen twa
inn3aian  nAnnnAnn AnnAAsE: nAdhit error is ntroduced

B (Fg4m_esram_u... v

FaacMsis 3

|

[ £

Log

Sat Jul 21 02:01:24 2012: 18028 bytes downloaded (26.20 Kbytes/sec)

Sat Jul 21 02:01:24 2012: Loaded debugee: EA\Projects\GAG4MainG4_PCMWEYINVGAM_ESRAMrunkidesigniG4M_ESRAM_UCT\Debugy
Exetgdm_esram_ucl.out

Sat Jul 21 02:01:24 2012: TotallRLen = 4, IRPrint = 0x01

Sat Jul 21 02:01:24 2012: Found Cortex-h3 r2p1. Little endian

Sat Jul 21 02:01:24 2012: TRIU fitted.

Sat Jul 21 02:01:24 2012: ETM fitted.

Sat Jul 21 02:01:24 2012: FPUnit: 6 code (BF) slots and 2 Iiteral slots

Sat Jul 21 02:01:24 2012: Software reset was performed

Sat Jul 21 02:01:24 2012: Taroet reset ¥

Raary nns 4NN3RNA3 MM ove B

|*

Figure 6 EDAC error status before reading ESRAM contents (with two-bit error)
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2 18R Embedded Workbench, IDE
Edit
DEUE &
=2l b

Debug Disassembly  J-Link Tools Window Help

=)

File View Project

|cunfiu edac noorint V‘ %=

read.c |write.c | hw_req_io.h | g4main.h | skarbup_armem.s | mss_uart.c

Debug b 1

File G B A wr_data = ¥esram word ptr;

= 594"' asram u..| v confiy_edac_noprint{esram base_addr,
I—EDCI\;SlS - i read edac status ();

| core_cm3i.c

| fish startup_ar...

| L@ A evstam ar hs

| gdm_esram_ucl

0
~
H

7
L

if (walk_l data == 0xS0000000)
walk_1_data = Ox000L1;
else

|fol <
vl =) s

x

Got  [0x40038000

'1'); /¢ Enabling EDAC of Ei

Gota

hd | | Memany

40037f=f
40037££0
40037££8
40038000
40038008
40038010
40038018
W | 40038020

0ooonoat
oooonogl
ooooonoon
oooooool
ooooonoon

ooooonoon
oooonool
ooooonoon
aoooooon
ooooooon

3 ~ Disassembly Memory [Register

x| €

v‘ ‘Memuw32
00000001 00004000 00000000
0D0fff£ff 00000000 0OODOOCO
0000000= ObE0O101 00001leld
00000000 00000000 00000001
1ffffffc 00000004 40037ifc
00000000 00000000 00000000
29fc4ab6 00000000

0

40038070
40038080
40038090
400380a0
400380b0
4003800
40033040
4003800
40038010
40038100
40038110

Annaoian

Ooooooon
ooooooao
024a03c0
Ooooooon
ooooooff
oonoooon

fEEEE£E1
nonooooo

ooooooon
ooooooon

ANNNA2E £

Error counter incremens
when two-hit error is
detected

oooonoon
ooooonoon

ANNAN2 £

ooooonoon
ooooonoon

ANNNN2EE

Ooooooon

annannnn

Log

Sat Jul 21 02:01:24 2012: 18028 bytes downloaded (26.20 Ky
Sat Jul 21 02:01:24 2012: Loaded debugee: EX\Projects\G4\G:
Exe\gdm_esram_ucl.out

Sat Jul 21 02:01:24 2012: TotallRLen = 4, IRPrint = 0x01

Sat Jul 21 02:01:24 2012: Found Cortex-M3 r2p1, Litle endian.
Sat Jul 21 02:01:24 2012: TRIU fitted.

Sat Jul 21 02:01:24 2012: ETh fitted.

Sat Jul 21 02:01:24 2012: FPUnit 6 code (BPF) slots and 2 literal slots
Sat Jul 21 02:01:24 2012: Software resetwas performed

Sat Jul 21 02:01:24 2012: Taroet reset

=bug Log

=

| £

SRAMyrunkidesignyiw\Gah_ESRAM_IUCT\Debugh,

Ready

pos 400350d3

Figure 7 Error count increments after two-bit error detection

UM | OYR,
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IAR Embedded Workbench IDE
File Edit “ew Project Debug Disassembly J-link Tools ‘Window Help

|cunfiu edac noorint V| = & i 2 En

read.c |write.c |hw_reg_in.h |g4main.h_ ¥ mss_uatt.C | esram_ucs.h | main.c >
SECTION . text:CODE:REORDER(L) = el
Files £ B ~ *HardFault_Handler - 40037 f=0 ~
B (Fgdm_esram_u... v | B HardFeulc Handler = iggg;ggg
FaECICMsIS 1 PUBYE 40038000 00000000 0000D03f
| & B core_cmic T Hentanage_Hendler 40038008 00000001 000000fFL
| @ Ehstartup_ar SECTION . text:CODE:REORDER (1) 40038010 00000000 00000000
| Le p_ar... - MenManage Handler 40038018 00000000 OOOOQOOO1
Il swetam A = B MemManage_Handler | 40028020 00000000 ODOOOODD %
|g4m_esram_ucT &]D< S ~ Disassembly Memory [Register &
x
Goto [0wi003B000 v [Memo32 v = =
40038070 00000000 00000001 00004000 00000000 ~
40038080 00000000 ODDE£££f O0DOOODD QO0DOOOD W
40038090 024a03c0 0000000 ObE00101 00001e1d
4003800 00000000 QOOOOOOO OQOO0OQOOOO Q0000001 T
400380b0  0DOO00DEE 1ffffffc 00000004 40037ffc
400380c0 00000000 00000000 0000000 Q0000000 |
40038040 00000000 fEEfffff 29fcd4aS? 00000000
4003800 00000000 00000000 O0DODOO7 00000000
400380£0 00010000 O01200f3 O000OO0D Q0000000
40038100 00000000 00DOO00N O0DOOO0D Q0000000
40038110 00000000 00000000 O0DOOOOD Q0000000

| £

ANN20190 ANAANNAN OANNA36£ NONNN2£6 ANNANIE £

Log b
Sat Jul 21 02:01:24 2012: 18028 bytes downloaded (26.20 Kbytes/sec)

Sat Jul 21 02:01:24 2012: Loaded debugee: EAProjects\GAGAMaim G4_POWSVMNAGIM_EERAMrunkidesignifsAGAM_ESRAM_UCT\Debugh,
Exetgdm_esram_ucl.out

Sat Jul 21 02:01:24 2012: TotallRLen = 4, IRPrint = 0x01

Sat Jul 21 02:01:24 2012: Found Cortex-h3 r2p1, Little endian.

SatJul 21 02:01:24 2012: TRIU fitted.

Sat Jul 21 02:01:24 2012: ETh fitted.

Sat Jul 21 02:01:24 2012: FPUnit: b code (BF) slots and 2 literal slots

Sat Jul 21 02:01:24 2012: Software reset was performed

Sat Jul 21 02:01:24 2012: Taroet reset

4
Ready pos 40038043 UM ove B

=bug Log

=

]

Figure 8 CM3 status after two-bit error detection

7% IAR Embedded Workbench IDE
File Edit View Project Debug Disassembly Jink Tools Window Help

DEH@ S B o [commbacar v ¢YREEDOS L BB o

[ 3 X
* | gtmain.h | startup_armema.s | mss_uart.c | esram_ucs.h mmuart mac | estam_ucd.h | read.c | system_armems.c - x E3
- 7, S —1 | Expression Walug
~
i /4% main() fanction. =
/i s
int main()
i =
volatile int3z t delay count = 0:
volatile int i:
size_t rx_size;
uinté_t rx_buff[1];
const uints_t greating[] = "G4Main says hello.\m\rUhat ever typed, echoes back
wintd t memu cheice, edac_choice, sdac_err type:
uint3z_t esram_base_addr:
L@ (3 Output M$§_UART_init{ sy _mss_uart0, MSS_UART_000_EAUD, MS5_UART DATA 8_BITS | MSS_UART_NO_PARITY |
M55 UART polled tx( &g mss uart0, greating, sizeof(greating] ):
/4 Disable watchdog.
/¢ M55 WD_disable(): 3
[ gim_esam_ucl e 2 @ 5
x
Goto | [Memoyaz v =] L&
400380=0 00000000 QAO0000] —
400380£0 000000 3
40038100 -
40038110 000 00000000
40038120 B Two bit error count increment
40038130 000003£f 00000000 0%9a=7dad O00IUOT
40038140 00000051 QO00f££€ 00000000 00O0£80 Two.bit EDAC 1
40038150 00000007 00000001 00000000 00000000 wo-bit error address v
Memory [Disassembly x
* Log ~
Sun Jul 22 22:27:38 201 2: Found Cortex-h3 r2p1. Little endlian.
Sun Jul 22 22:27:38 2071 2: TPIU fitter)
Sun Jul 22 22:27:38 2012: ETM fitted :
Ready Ln 22, Col | UM =

Figure 9 2-Bit error counter and EDAC error address
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5.5.5 Observation
svn://hoppin/IP/PDV/G4 _MAIN/G4AM_ESRAM/tags/1.0.100/results/G4M_ESRAM_UCS5.TXT

5.5.6 SVN Database
svn://hoppin/IP/PDV/G4 MAIN/G4M_ESRAM/tags/1.0.100/design/hw/G4M _ESRAM_UCL1.zip

svn://hoppin/IP/PDV/G4 MAIN/G4M ESRAM/tags/1.0.100/design/fw/G4M_ESRAM UC1.zip

5.6 A2F5000 eSRAM to AHB Validation Summary

UseModel | Feature under validation Result Issues/Comments
UseCasel | Scratchpad Passed None
UseCase2 | Image Loading Pass None
UseCase3a | Dhrystone: ROM and RAM in eSRAMO Will be executed as NA
ESRAM_PIPELINE=OFF ETE Cf D TRTES
- usecase
UseCase3b | Dhrystone: ROM in eSRAMO and RAM in | Will be executed as NA
eSRAM1 part of Dhrystone
ESRAM_PIPELINE=OFF Usecase
UseCase3c | Dhrystone: ROM and RAM in eSRAMO Will be executed as NA
_ part of Dhrystone
ESRAM_PIPELINE=ON Lusecase
UseCase3d | Dhrystone: ROM in eSRAMO and RAM in | Will be executed as NA
eSRAM1 ESRAM_PIPELINE=ON part of Dhrystone
usecase
UseCase4 | Read/write access time Passed None
UseCase5 | EDAC - Passed None

1 bit & 2 bit error detection and correction

Table 5 List of UseCases
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6 Appendix

6.1 Access delay

PIPELINE

ENABLE

32KB RAM

EDAC_ON
MODE

OPERATION

WRITE

SIZE

32-Bit

No. of WAIT
STATES

No. of WAIT
STATES

(Write
before)

16-Bit

8-Bit

READ

32-Bit

16-Bit

8-Bit

Rl L] P N N O

NI DN| N W] W

32KB RAM

EDAC_OFF
MODE

WRITE

32-Bit

16-Bit

8-Bit

READ

32-Bit

16-Bit

8-Bit

Rl k| B, O O] O

NI N| NI O] O] O

8KB RAM

WRITE

32-Bit

16-Bit

8-Bit

READ

32-Bit

16-Bit

8-Bit

32KB RAM

EDAC_ON
MODE

WRITE

32-Bit

16-Bit

8-Bit

READ

32-Bit

16-Bit

8-Bit

O O| O N| N| O FP| P DN Ol O B

Rl PP W W O N N W| O] Of kb
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32KB RAM

DISABLE EDAC_OFF
MODE

WRITE

32-Bit

16-Bit

8-Bit

READ

32-Bit

16-Bit

8-Bit

o| O] ol o| of| ©

| k| | O] O O

8KB RAM

WRITE

32-Bit

16-Bit

8-Bit

READ

32-Bit

16-Bit

8-Bit

O| O| k| O| Of &

Rl RPN O Of B

Table 6 Tabular column for modes of operation in ESRAM
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