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1 Introduction

This document describes 3 examples that ARM access FIFO(Here the FIFO is FIFO with AHB interface) using

the AHB FPGA slave port 1. And following is the detail of the 3 examples:

m  Function

Example 1, ARM write and read the FIFO:

L 4

*

ARM writes data into the FIFO through AHB FPGA slave port 1 with interrupt function. The
interrupt function can check the fifo status (prog_full/almost_full/wfull) and write
data-number when it is enabled.

ARM reads data from the FIFO through AHB FPGA slave port 1, with interrupt function. The
interrupt function can check the fifo status (prog_empty/almost_empty/rempty)and read
data-number when it is enabled.

The interrupt status can be displayed through the serial port tool.

Example 2, ARM write the FIFO, FPGA read the FIFO:

L 4

*

FPGA send the rempty status to ARM through GPIO, so ARM makes sure the FIFO being empty,
then writes data into the FIFO through AHB FPGA slave port 1, with checking the fifo status
(prog_full/almost_full/wfull) & data-number of FIFO after each writing, till the FIFO gets full.
FPGA monitors whether the FIFO is full, after getting full it will read data from FIFO, with

verifying the read-data of each reading, and gives an verified pass & fail signal to led.

Example 3, FPGA write the FIFO, ARM read the FIFO:

*

*

FPGA writes data into the FIFO, until the FIFO gets full.

FPGA sends the wfull status to ARM through GPIO and ARM monitors whether the FIFO is full,
after getting full it will read data from the FIFO through AHB FPGA slave port 1, with checking
status (prog_empty/almost_empty/rempty) & data-number of FIFO and verifying the data read

from FIFO after each reading, till the FIFO gets empty.

m  The example works at

FPGA Array logic: 50MHz

ARM core: 200MHz

m Device: CME-M7

m Test board: CME-M7-EVB-V1.3(2014-06-03)
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2 System Level Structure

Following is the general structure of the demo example:

art_tx_o

ARM M3 Uart [ hartnci ™
AHB Bus
Async Bridge socC
2
FPo Pl FPGA Array

clk_200M

cli_i clk_50M
ki | :
PLL pll_locked

ARM_w_ARM_r_top
FIFO with AHB
interface IP

(Write port and
Read port both with
AHB interface)

Figure 2-1 System level structure of the example 1, ARM Write & ARM Read
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PLL | i ocked

ARM_w_FP_r_top

A
"""""""" FIFO with AHB
FPGA interface IP
read
_ FIFO (Write port with
rd_fail_flag_n_o logic AHB interface)
rd_fail_flag_n_o

Figure 2-2 System level structure of the example 2, ARM Write & FPGA Read
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Figure 2-3 System level structure of the example 3, FPGA Write & ARM Read
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This above 3 examples each consists of 3 parts as shown in above figure: PLL, SOC/ARM, AHB interface FIFO.

They have similar structure, the same PLL configuration, the same ARM configuration. But they are different

from firmware in ARM and AHB interface FIFO configuration.

Also the 3 examples have similar design source files, which can be seen in detail in Part 4.3 Design Source.

Following is the detail of the 3 parts, PLL, SOC/ARM, FPGA-Logic-with-FIFO:

1. PLL (Generated by Primace IP Wizard):
a) This block is used to generate a 200MHz clock to ARM, a 50MHz clock to FPGA Array logic, and its

|Il

locked signal “pll_locked” as asynchronous resetn of FPGA Array logic. This block has an input clock

20MHz, and following figure is the detail configuration of this PLL block in Primace PLL Wizard:

> PLL Wizard - Page 2 ]
General Settlnﬁs b
Input frequency ,mi
locked ZE00MHz
Clockinput @ kg ckint " both
e
| 1 Default input & clkini © ckint
I lLock post-divider |
} 1/(c0+1j—T2 clkoutd falenilly o
| =5 | Use "ACTIVECK" port =
I

11/e1+1 )—,—)—‘ clkout1

Lise "CKBADD" port T~

pre-divider
i Charge | __| Loo| VCO divider =
clkin0=t>  clock 1 . ve| JLoon| Lo vi ci=23 |

m+1

Deskew mode ane -

loop-divider

|| Switchover n+1 Pump Filter MP FB 1/(c2+1) 1 Use "CkBADLport. |
| -
| n=0 } PLL Location Cawo G0 1 G2 3
| ety
| | Power down control [~
|
m=59 !
| | Reset control r
|
|
} ! | Use "ocked” port ¥
|
|
|
|
|
|
|
|
|

clkin veo pfd clkoutd clkouti clkout2 clkoutd
Frequency (MHz) 20.0000  1200.0000 20.0000  200.0000  50.0000

Delay (Degree) - - - 0.0000 0.0000

Bypass - - - Talse false

pll_v1
Cancel <ok || wexs | Foeh

Figure 2-4 PLL configuration

2. SOC/ARM (Generated by Primace IP Wizard):

a) This block contains an ARM processer with some hard peripherals like UART2, AHB 1(the AHB bus
port 1 opened for FPGA Array to access) and GPIO(no this part in the ARM_write_ ARM_read
example).

b) The software/firmware code in ARM can be seen at “main.c”, and flow diagram of the firmware is

shown below:

Capital Microelectronics
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Init process

| interrupt init |

!

Init process

N

ARM write, ARM read

‘ Write interrupt enable ‘

Write 512 data into FIFO with
interrupt function

‘ Read interrupt enable ‘

Read 512 data from FIFO with
interrupt function

ARM write, FPGA read

Read the GPIO value and
make sure FIFO empty

Init process

A\ 4

FPGA write, ARM read

Read the GPIO value and
wait FIFO full

‘ Display the status value

Write 512 data into FIFO with
write status checking each
writing

END

Figure 2-5 firmware flow diagram

Display the FPGA write
status

Read 512 data from FIFO with
read status checking each
reading

c) This block is generated by Primace Wizard tool, and following figures are the detail configuration of

this module in Primace ARM Cortex-M3 Wizard. There is no GPIO in the ARM write, ARM read

example.

- ARM Corte - Page 2 [X]

Seleet ARM Cortex-M3 features Help

Available features

LN e——

ahb1 C—————

= Used features |

B+ Raoutable faatures
fp_clk_sys
< - [l
- UARTO
S UBRT £
=]
- SPT L
AN
LoCAN L
o AHE D
fp_clk_arm - ARM interrupt
= 50C reset
B Fix pad features
i~ DDR controller

ARM

armcm3_v1_core

U ol o]

[} Routable Features
i heGPIo

i AHBL

= Fix pad Features
o LBRT 2

L v

]

Cancel |

< Back I HMext = I Finish

Figure 2-6(a) features configuration
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System clock Frequency
50 - 400 MHz [zm0
gpio |=:> Efp_clk_sys Use seperated ARM clock [+
fo_clk_arm
ARM
ahbt ———— >
armcm3 v1 core Cancel | < Back | Next = I Finish

Figure 2-6(b) set clock

& ARM Corte - Page 4 Ed

I Create Keil 4 project

= firmysare under 'in_core’ directory of the current project

N fp_clk_sys
gpio ——— -

(= Other, direckary;

FJ‘F\FD_arm_w_Fp_r,l’lp_core,l’armcm3_v1 Browse |

¥ aRM Cortex-M3 hex file

fo_clk_am I m7.hesx Browise |
B

[~ Use ahsolute path

FLi L —

armem3 v1 core Cancel | < Back Text = | Finish I

Figure 2-6(c) set hex file

3. AHB interface FIFO (generated by Wizard)
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‘4 CME

w

haddr{31:0]
—_—
h
clic 5

hresetn,
—_—

hsel N

hw
e

hwdala[31:0]

—_—
hrdata[31:0]
-
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hresp
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-—
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Wark mod
’7ﬁ' Synchronous " Asynchronous ‘
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Read: v aHE
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Base Address: [ 0000000
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< Back | ezt > I Finish

cancel |

Figure 2-7 AHB interface FIFO(example 1)
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-
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-
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Tg

rdata[31:0]
e

:
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—
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]
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i
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Figure 2-8 AHB interface FIFO(example 2)
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M
[-FIFO typs
haddr{31:0] C Auto © Usehardware FIFO & Use software FIFO
holk “whork mod
<~
en o | hreset & Synchronous « Asynchronous
resetn
wdata[31:0) <
fatal31.0L - Daka Port
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Figure 2-9 AHB interface FIFO(example 3)
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3 Example Result

Following is the result printed to UART serial port(Use Tera-Term to fetch the serial port data):

Tera Term: Serial port =setup

o T «
Baud rate: 115200 -
Data: 8 bit b
Parity: none hd
Stop: 1 bit v
Flow control: none b

Transmit delay

1] msecfchar 0 msecfline

Figure 3-1 serial port tool configuration

3.1 Example 1(ARM write and ARM read) results

2 | AEE|

Write al N nable 3 in to at: rom FIFCQ |

the

Figure 3-2 example 1 results

Capital Microelectronics
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3.2 Example 2(ARM write and FPGA read) result

s HEH

Figure 3-3 example 2 results

3.3 Example 3(FPGA write and ARM read) result

>
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r:
r:
r
r
r
r
r
r
r
r
r

LA T e T T T A A

Figure 3-4 example 3 results
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4 Pin and Design Source description

4.1 Pin descriptions

Example 1 and 3 has the same I/0O, example 2 has 2 extra Outputs contrast with example 1 and 3.

Table 4-1 The AHB-FIFO Demo top module pin description(same for 3 examples)

Name Direction | Width | Description
clk_i Input 1 Clock input (20MHz)
rstn_i Input 1 FPGA logic reset input, low active

Table 4-2 The AHB-FIFO Demo top module pin description(the extra I/O for example 2)

Name Direction | Width | Description
rd_fail_flag n_o Output 1 FP read data from FIFO verified fail signal
rd_pass_flag_n_o Output 1 FP read data from FIFO verified pass signal

4.2 Pin assignments

The following figures shows the detail pin assignments in 10 Editor of Primace:

fifo_demo_arm_w_r_top.aoc I

Package Pins

- T ALZMNOFABICT
wml s
Pin Name Location | Port;I =
i 04 '
Vs B
s N
WF (|
W7
W5 .
We "
W3 & p .
| 5 LA AN AR

Ij0 Ports

Marned: | Filters: |P0rt: all vI T |

Pork Mame I Location I Pin Mame I Direction I Operation Mode Fast Inpuk Fask Cukput Fast OE
- UARTZ

= P16 I041_CLE[1] 2  input clack false

e rskn_i Fi4 Io_11M_11 input niormal false

Figure 4-1 pin assignments(example 1)
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fifo_arm_w_fp_r_top.aoc I
Package Pins
Top Viexe

- MZALZNOFABACT
I

Location I Portﬁl

Lig

V5

us )

WE

W7

W5

Wwe _l;l

| »

Ij0 Paorts
Narned: | Filters: |PDrt: all =l 1 |
Park Marme: Location I Pirn Narne I Direction I Operation Mode Fast Inpuk Fast Cukpuk Fast OE
I041_CLE[1] 2 input clock false
I0_13M_12 oubput normal false false
I0_12M_12 oukpuk normal false false
I0_11M_11 imput normal false
Figure 4-2 pin assignments(example 2)
fifo_Fp_w_arm_r_top,aoc |
Package Fins Top Wiew
M7A L2NOFABICT
= Poitniae s ¥
T : P
e
Lacation | Port;I H E y 3
L4 =
VS — ‘A
s H
i W7 N
P e I0_11P W7 hd HekER
a | _.|—I Bt
I/ Ports
Marned: I Filters: IPDrt: all 'I I |
Part Mane | Lacation | Fir Manne: | Direckion | Operation Mode Fast Input Fast Qutput Fast OE
Pl 1041 _CLK[1]_2  input clock. False
F14 To_11n_11 input niarral false

Figure 4-3  pin assignments(example 3)

4.3 Design Source

The AHB-FIFO Demo example RTL source files are shown in the following table 4-2, the 3 examples have the

same RTL source files except “TOP_MODULE.v”, and same firmware name “main.c” with different content.

Table 4-3 The AHB-FIFO Demo example’s source files description

File Description
RTL example 1:fifo_demo_arm_w_arm_r.zip/fifo_demo_arm_w_arm_r/.
Jsrc/ example 2:fifo_demo_arm_w_fp_r.zip/fifo_demo_arm_w_fp_r/.

example 3:fifo_demo_arm_r_fp_w.zip/fifo_demo_arm_r fp w/.

4
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/TOP_MODULE.v

The top module, containing FPGA-write/read-FIFO-logic, instantiates
“pll_viv”, “armecm3_v1_core.v” and “fifo_v2.v”. And TOP_MODULE

means:
example 1: fifo_demo_arm_w_r_top
example 2: fifo_arm_w_fp_r_top

example 3: fifo_fp_w_arm_r_top

/pll_vliv

Phase-locked loop, implemented by PLL Wizard

/armcm3_v1_core.v

The ARM processor core implemented by ARM Wizard

/ fifo_v2.v This module is FIFO with AHB interface which generated by Wizard.
Three examples have different configuration.
Firmware
/main.c UART, Interrupt and GPIO initiate, and FPGA-slave-FIFO accessed by ARM

Q CMVE

Capital Microelectronics
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5 Revision History

Revision Date Comments
1.1 2013-12-20 Initial release
2.0 2014-06-20 Add FWFT function
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