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1 Introduction

This document describes an example that uses ARM to access the AHB interface EMB on FPGA. Following is

the detail of the example:

®  Function
- In the example, the EMB(tdp) with AHB interface module works as slave of AHB Bus and whose port
A connect with the AHB slave interface port.
- ARM writes data to the EMB port A. In the case, ARM gives the data and address that fit the AHB
bus.
- FPGA logic accesses the corresponding address and read the data from the EMB port B and
compare the read data to make sure whether the results are correct.
- FPGA logic writes to the EMB port B when read is finished.
- ARM accesses the EMB port A to read the data and compare the read data.
- DMA transfer data from SRAM/EMB to EMB/SRAM and compare the data.
- The compared results and read/write status are printed on PC through serial port.
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

The general structure of this example as follows:

tx_uart
»

ARM M3 Uart rx_uart

AHB Bus

Async Bridge soc
A

clk clk_200M v
PLL [ci_som FPO AHB FPGA

Slave logic
int‘erface

rd T wr
Y

EMB
(512X32,tdp)

4
wr rd

v

Read/write
logic by
FPGA

Figure 2-1 System level structure of the example

This case consists of 4 parts as is shown in the above figure: PLL, SOC/ARM, EMB_AHB(512x32), FP

logic(access port B).

1. PLL(generated by Wizard):
a) This part has an input of 20MHz and provides the clock 200MHz and 50MHz,the former is used by
ARM and the latter is used in FPGA logic.
The block can be configured as the figure 2-2 below in the Primace software by Wizard tool.

In the setting parameters, PLL location is set "'2".
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£ PLL Wizard - Page 2 x|
L G D e ———
Input Fraquency lZD—
locked 2-500MHz
Clock put @ odkng ook ¢ both
e
Default input & chind £ chint
At sitch r

Use "ACTIVECK" port I
Use "cKBADD! port. [

Clock
Switchover

Use "CKBADL" port T

PLL Location Care Co0 C1 &z O3
Power down cortral [~

Reset contral r

Usz 'locked" port  F

,_|
Im_ﬂl

lcupdivider Deskew mode [Mone v
o _________g
clkin veo pfd clkoutd clkoutt clkout2 clkout3
Frequency (MHz)  20.0000 1200.0000 20.0000 200.0000 50.0000
Delay (Degree) - - - 0.0000 0.0000
Bypass - - - false false
pll_v1

Cancel <ok |[ wets | o

Figure 2-2 PLL block configuration

2. SOC/ARM(generated by Wizard):

a)

b)

<‘

This part is an ARM M3 processor core, which contains some hard peripherals. In the example, a
UART2 peripheral and an GPIO are used and FPGA logic connects with the AHBO slave interface.
It is configured as the figure 2-3(a),2-3(b),2-3(c).

t=-ARM Corte - Page 2 x|

Available features I; Used features
[= Routable Features [ Routable Features
gpio fp_clk_sys ~12C0 §gPIo
— LS [
[=- Fix pad features
ﬂ S LIART 2
=
fo_clk_arm _
© 50C resst ﬂ
[=H Fix pad Features
ARM DR, cantraller
i+ USE controller LI
Lt rn

ahb0d ——

armcm3 v1 Cancel | < Back. | Mext = I Finish

Figure 2-3(a) select peripherals
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£-ARM Corte - Page 3

System clock frequency
50 - 400 MHz

gpio |=:> El‘p_clk_sys Use seperated ARM clock

[200

fo_clk_arm

ahbd ———

armcm3 v1 Cancel | < Back | Next = I Finish

Figure 2-3(b) set clock

£ ARM Corte - Page 4

- Create Keil 4 project

% firrmware’ under in_core!’ direckary of the current project

gpia fp_clk_sys
= — -
= Other dirsckory:
Iate,l’embfahb7tdp,|’\p7cnra,l’armcm3,v1 Browse |

-V ARM Cortex-M3 hex file

Im?.hax Browse |
fo_clk_arm
-—

I™ Use absolute path

ahbl C————

armcm3 v1 Cancel | < Back Text = | Finish I

Figure 2-3(c) set hex file

c¢) The c code in the firmware file "main.c" is used to achieve the function of accessing the EMB_AHB

on the FPGA. The function flow is as figure 2-4.
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ARM FPGA
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Figure 2-4  function flow

3. EMB(tdp,512x32,generated by Wizard):

a) This block is a 512 x 32bit memory with tdp mode and AHB interface, used as slave memory space.
b) The ARM SOC provides two AHB interface, AHBO and AHB1(as figure2-3(a)), which have different

address space. In this example, AHBO_slave_interface is used to connect with the port A with

interface. So, the Base Address can be configured as figure 2-5(a).

c¢) The true dual port EMB has two kinds of interface; port A is of AHB interface, accessed by ARM,

=
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port B is of memory interface, read/written by FPGA logic.

d) Itis configured as the figure 2-5(a),2-5(b).

7 'EMB Wizard - Page 2

~EME Type
| AL " Single Port
t helk " Simple Dual Port:
hresetn + True Dual Part
hsel ceb —EME Resource
hirans{1:0] web | @ (e
trwite i~ EMBSK
clkb  leEe——— i EMBLBK

db[31:0] ¥ &HE Interface Options (port &)

hburst[2:0]
Base Address: IaDUUUUDU

hwdata[31:0] ab[8:0]

hrdata[31:0] qb[31:0]

B —
—_—

B ———
—_—

D ——

D ——
—————=| hsize[2:0]
e
e
b
-«<—— | hready_out
%

hresp

Resources Usage:
4 EMB5K(s) 84 LUT(s) 0 REG(s)

emb_v1

Cancel I < Back I Mext = I Firish

Figure 2-5(a) configure the EMB type

£ 'EMB Wizard - Page 3 x|

Port A& Address Width 2 (512 words) 'I

Part A Data wWwidth 3z hd
—_——
L=t Port B Data Width 32 -

——————| hresein Port B Address Width 9

ceb  fE——————

——=»| hsel Part & Write Mode Mo Change 'I

Port: & Read Register I

———> haddr{31:0]

=3 htrans[1:0] web  |———
=3 hwrite Port A Read Reset l_

clkb ¢ e —
——————=p| hsize[2:0] Port & Read Reset Yalue (hex)
db[31:0] e Port B Write Mode Mo Change vl

Port B Read Register I~

—  hburst[2:0]

—————>| hwdata[31:0] ab[B:0] - ——
Port B Read Reset I~

<=—— | hrdata[31:0] qb[31:0] -
Fort BRead Reset value (hex)

- | hready_out

< hresp

Resources Usage:
4 EMBSK(s) 64 LUT(s) 0 REG(s)

emb_v1

Cancel | <« Back | Kext > I Finish

Figure 2-5(b) configure the EMB port

4. FP logic(RTL design)
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a) This partis used to access the port B of EMB.

b) The FPGA logic read data from EMB port B after receiving the write done signal sent by ARM and

compare the read data, then, write data to port B and send the write done signal to ARM.
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3 Example Result

The results can be displayed on the PC through serial port using the Tera Term tool which can be configured

as figure 3-1 below. The results are shown in the figure 3-2.

o e
Baud rate: 115200 v
Data: 8 bit hd
Parity: none v
Stop: 1 bit M
Flow control: none b4

Transmit delay

0 msecjchar 0 msecfline

Figure 3-1 Tera Term configuration

= - [O]]

FPO-EMBE

ernal FPO-ErP o through DMA !1l!
1l

Figure 3-2 Example results
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4 Pin and Design Source description

4.1 Pin descriptions

Table 4-1 The EMB (tdp) with AHB interface example top module pin description

Name Direction | Width | Description

clk Input 1 Clock input (20MHz)

rst_n Input 1 Reset signal, low active
gpio_0_out_o Output 32 GPIO output signal

led_rd_ok Output 1 FPGA read port B done signal
led_wr_ok Output 1 FPGA write port B done signal
Led_rd_wrong Output 1 FPGA read data wrong signal

4.2 Pin assignments

The following figure4-1 shows the detail pin assignments in 10 Editor of Primace

emb_tdp_test_top.aoc |

Package Pins
Top Yiewr
I-i> MIALNOF48ICT
M
s’
Pin Marne Location | Port;l “Ef
S I0_1IN_1Z F7 i 2o
L I0_11P_1E &7 Shmame
10_12N_12 E7 led_
I0_12p 12 7 IS |
S T0_13M_12 A7 aQpio .
- [1oliErT2 A8 ledd - B s e v
4] | v b 2
1)0 Ports
Marmed: | Filters: |F‘Drt: all R T |
Park Mame i ILocation |Pin Marne IDirection IOperation Made Fask Input Fast Cutpuk Fask OE
B UARTZ
ol P16 1041_CLK[1]_2  input clock false
+- gpin_0_out_o
- led_rd_ok B7 I0_12N_12 oukput narmal false false
= led_rd_wrong AS I0_13P_12 oukput narmal false false
- led wr_ok Ba I0_10N_12 oukput narmal false false
epsk_n Fl4 I0_11M_11 input normal false

Figure 4-1 10 pin assignments
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4.3 Design source

The EMB(tdp) with AHB interface example RTL source files are shown in table 4-2.

Table 4-2 The EMB(tdp) with AHB interface example’s source files description

File Description
RTL ./design/cme_ip_emb_ahb_v1_tdp
Jsrc/
/ emb_tdp_test_top.v The top module, implements the connection of all sub modules and

write/read port B of EMB.

/armcm3_vilv The ARM processor core implemented by ARM Wizard.
/emb_vilyv Ture duel port memory(512x32) implemented by EMB Wizard.
/pll_vlv Phase-locked loop, implemented by PLL Wizard.

Firmware
/main.c UART initiate, and access the EMB's port A on FPGA.
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5 Revision History

Revision Date Comments

1.0 2013-11-18 Initial release
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