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1 Introduction

This document describes a demo example exploiting M7A’s internal Ethernet MAC hard IP. The detall

of the design is as below.

Function

- Send out an ARP packet via 100Mbps MiIl interface after initialization

- Receive Ethernet MAC frames(only broadcast frames and frames whose destination
address matches with the Ethernet MAC’s predefined MAC address 00-1E-C9-3B-11-F8 can
be received) and send to PC via UART

The UART is configured as below

- 115200bps

- 8hits

- No parity check

- 1 stop bit

MCU works at 200MHz

Third-party software used in demo example

- IPAnalyse(also called iptool, version: 1.2), capture frames transferred(involve transmitted
and received)

- CommView(version: 6.0), generate any frame in compliance to Ethernet specification

Device: CME-M7A

PHY: Marvell 88E1111-RCJ
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2 Demo Design Introduction

2.1 Hardware Level Structure

Following is hardware block diagram of the example design.

EVO Board

Power Clock PC

M7 A =) PHY (=) RI45 <a—> 101100

Ethernet Switch

Figure 2-1 Hardware Block Diagram of the Example Design

As shown in figure 2-1, there are three parts in the test environment, M7A evaluation board, 10/100
Ethernet switch and a PC. For evaluation board, the dedicated Ethernet MAC pins are connected to
PHY via MII/GMII interface and the PHY transmits to and received from external device via RJ45.
Two category 5 twisted pair cables are used, one connecting the evaluation board and the switch,
one connecting the PC and the switch.

2.2 Detailed Design Introduction

2.2.1 Ethernet MAC Instance

For M7A, to utilize Ethernet MAC hard IP, users have to make use of ARM. The flow of adding ARM to
the project is as below.

1) In Primace wizard, select ARM Cortex-M3.

Z
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& wizard Manager - Page 2
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Figure 2-2 Phase 1 of Configuring ARM with Ethernet MAC

2) Input the ARM module name and select its location.

B ARM Corte - Page 1 [ x]

|iilli iilﬂilllﬁ iiii Help

Hodule name: [arm_v1

Save output file

gpio fp_clk_sys
— = b
© Current project's source directory

& Other dirsctory:

testiethernet_maciethernet_macsrc Browse
[ e Currently selected device name: [M74-TAPECLIT >

[ Match project/dafault

fp_clk_arm
-_—

arm_v1 concel |[ <Back I mest> | Fmsh |
Figure 2-3 Phase 2 of Configuring ARM with Ethernet MAC

3) Choose hard IPs used in user design(GPIO and UART?2 are utilized for test).

B ARM Corte - Page 2

ﬁiliii ii iil | iiiii- iili iiiilliii Help
I

Available features nd

Used features
1 Routabls features B Routabls features

gpioc ——— fp_clk_sys : 12C0 GPIO
-

== B Fiz pad features
- Ethernet MALC
=]
i
L

S UART 2

=

fo_clk_arm AHB 1
P — | ARM interrupt _I
[=}-Fix pad features
ARM - DR contraller

+ USE contraller LI

arm_v1 concel | <mek [ mews | Fnsh |
Figure 2-4 Phase 3 of Configuring ARM with Ethernet MAC
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4) Choose system clock frequency(in demo design, separated ARM clock is used).

B ARM Corte - Page 3

Help

Systemdock freneney oo
50- 400 MHz 00

gpio — E'pfc‘k—s!"s Lise seperated ARM clock [

wartd

fp_clk_arm

ARM

arm v1 Cancel | < Back | Mext = I Einish |

Figure 2-5 Phase 4 of Configuring ARM with Ethernet MAC

5) Add related hex file to ARM.

FARM Corke - Page 4

x|

Heln

[ Create Keil 4 project

& 'firmware under current project
. fip_clk_sys
gpio ——— - =
= other direckory;

Ethernet_maciethernet mac/firmware  Browse

[V BRM Cortex-M3 hex file

uartd ——— |cmem7_eth‘hex Browse

I Use absolute path

fp_clk_arm

ARM

arm v1 Cancel | = Back | flext | Finish I

Figure 2-6 Phase 5 of Configuring ARM with Ethernet MAC
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2.2.2 Software Flow and Result

Power-On

A 4
Initialization

A 4

Send Out Predefined Frame

v
Output Predefined Frame
via Uart

Receive a frame?

Output Received Frame
via Uart

Figure 2-7 Demo Design Flow Chart

As shown in figure 2-7, in this demo design,

1) After power-on, the evaluation board gets into initialization process. During this process, the PHY
auto-negotiates with that of Ethernet switch or PC and as the result ARM gets the status of link
speed and duplex status(for demo design, the status is 100Mbps, full-duplex). After that, ARM
configures Ethernet MAC's internal registers and UART’s parameters.

2) After initialization and configuration, M7A begins to transmit a predefined frame for one time. At

the same time, the predefined frame is sent to PC via UART. It is seen in figure 2-8.

v
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& - [
PHY runs in 100M speed full duplex
An ARP frame was

Ethernet frame :
BxFF BxFF @xFF

Ox00 DxPD Ox00
Ox01 ox64

Figure 2-8 Predefined Frame Received via UART

Also, with iptool(Ethernet frame capture tool), the frame can be captured as shown in figure 2-9.

2 [ g B EL Tl -iptool om x|
IEE  BEE  FEEE

P )
e 2 h @
F AitEl i) R | JBIP PO iEmAC Bear [Ejzapim] B fmac SEQ

=
B 15:56.357  ARP-Requ .. 42 192 168.20.211 00:1C:F0: 0B 90: 98 FF :FF:FFFF :FF:FF
1 15:50.372  ARF-Requ .. 42 192.168.20.211 00 1C:F0: 0B 90: 98 FF:FF:FF FF:FF:FF
(2

73

v

16:0.310 ARP-Requ... 60 192. 165. 1. 101 00:1E:CO:35:11:F8 FF.FF.FF.FF.FF:FF )
16:1.75 ARF-Eequ 42 192 18820 211 00:1C:FO:0B:90: 8% FF:FF:FF FF:FF:FF

4] J >
| <|>|+|-| AEP-Request who-haz 152.16&.1.100 tell 192,165 1.101 V THRIEE v R
=] Frame

=-BMAC header
Destination Address:FF:FF.FF

El

Source Address:00:1E:C5:36:1
Type:0xB06 (ARF)

- Address Besolution Protocel (
Hardvare Type:Ethernst
Frotosel Type:Del IF
Length of Hardears Addrassi6
Length of Protocol Addrassid
Operation Code Kequest
Sender’ s Hardware Address:00:]
Sender’ s IF Addvess:102. 168, 1,
Target' s Hardwars Address:00:(
Target's IF Addvess:102. 168, 1
Frame Fadding: 1 bytes

4 J K
R 2% MTFAR:0.25¢Bytes

Figure 2-9 Predefined Frame Captured by iptool

3) ARM continuously checks whether there is a frame received(in the demo design, only broadcast

frames and frames whose destination address matches with the Ethernet MAC’s predefined
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MAC address 00-1E-C9-3B-11-F8 can be received). If a frame is received, ARM transmits it to
PC via UART which is shown in figure 2-10.

B CON1:115200band — Tera Term ¥T

File Edit Setup Contrel Window Help

Px@08 OxP0 Dxbs
OxFQ BxPB Ox9D
Px00 BxP0 Ox@2
Px1d BxQ1 DxBB
Ox00 DxPD Ox08
Dx00 OxP0 xR

Figure 2-10 Predefined Frame Received via UART

In figure 2-10, the frame highlighted with red rectangle is from PC generated by
CommView(virtual Ethernet packet generation tool). And those frames with

“FF-FF-FF-FF-FF-FF” as head are broadcast frames.
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3 Pin and Design Source Description

3.1 Pin Description

Table 3-1 Top Module Pin Description

Name Direction | Width | Description

clk_20 Input 1 Clock input (20MHZz)

gpio0 Inout 8 GPIO inout signal(only output direction is used), for test
gpio_in Input 8 GPIO input signal, for test

Note: gpio0 and gpio_in in design are for test and they are optional.

3.2 Pin Assignment

The following figure shows the detailed pin assignments in 10 Editor of Primace. For Ethernet MAC
hard IP, pins are dedicated and their location are fixed. Primace will automatically assign the Ethernet
MAC |Os(as seen in the following figure, the “Port Name” item that is gray is Ethernet MAC |O), users
just need to assign available pins for other user 10.

Pork Mamne Lacation Pin Mame Direckion Operation Made

15 |gpio_in[S] 2] 1011 2 input normal

16 | gpio_in[&] PS 1012 2 input normal

17 |gpio_in[7] RE 1013_2 input normal

18 |ETH_cLK_R¥%_I AB9 I0_07M_ETH_CLK_R¥_I_4 input dedicated
10 |ETH_CLK_T¥_I wiz 10_13P_ETH_CLK_T¥_I_4 Pt dedicated
20 |ETH_GMII_MDC_O AB11 10_12M_ETH_GMII_MDC_O_4 output dedicated
21 |ETH_GMII_MDO_IO ABS 10_07P_ETH_GMII_MDO_IC_4 inout dedicated
22 |ETH_PHY_COL_I Y12 10_13M_ETH_PHY_COL_T 4 input dedicated
23 |ETH_PHY_CRS_I ABS 10_N3M_ETH_PHY_CRS_I_4 Pt dedicated
24 |ETH_PHY _IMTF_SEL_I1 AAE 10_06P_ETH_PHY_IMTF_SEL_I1_4 input dedicated
25 | ETH_PHY_INTF_SEL_I2 ve I0_0SMN_ETH_PHY_INTF_SEL_IZ_4 input dedicated
26 |ETH_PHY_R¥DW_I an1l 10_12P_ETH_PHY_RXDV_I_4 input dedicated
27 |ETH_PHY_R¥D_ID Y11 I0_11M_ETH_PHY_R¥D_I0_4 Pt dedicated
28 |ETH_PHY _RX¥D_I1 W1l 10_11P_ETH_PHY_RXD_I1_4 input dedicated
20 |ETH_PHY_RXD_I2 AB1O 10_10M_ETH_PHY_RXD_I2_4 input dedicated
30 |ETH_PHY_R¥D_13 A810 10_10P_ETH_PHY_RXD_I3_4 input dedicated
31 |ETH_PHY_RXD_14 BA6 10_D3P_ETH_PHY_RXD_I4_4 Pt dedicated
32 |ETH_PHY _RXD_IS AB4 10_02M_ETH_PHY_RXD_IS_4 input dedicated
33 |ETH_PHY_RXD_IG WE 10_0SP_ETH_PHY_RXD_I6_4 input dedicated
34 |ETH_PHY_R¥D_I7 AB6 10_04M_ETH_PHY_RXD_I7_4 input dedicated
35 |ETH_PHY_RXER_I 887 10_D4P_ETH_PHY_RXER_I_4 Pt dedicated

Figure 3-1 10 Assignment in Primace’s 10 Editor
3.3 Design Source

The Ethernet MAC demo example RTL source files and related firmware are shown in the following
table 3-2.
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Table 3-2 Source Files Description

File Description
RTL ethernet_mac.zip/Ethernet_mac/src/
JAsrc/
/ethernet_mac_top.v The top module, implements PLL and ARM
farm_vl.v The ARM processor core implemented by ARM Wizard
/pll_vl.v Phase-locked loop, implemented by PLL Wizard
Firmware ethernet_mac.zip/Ethernet_mac/firmware/cmem7.uvproj
Juser/
/main.c Main function
/app_bufferpool.c Create a buffer pool to deal with multiple frames received
lapp_bufferqueue.c Deal with multiple frames received in time sequence
/app_phy.c Configure phy register and monitor phy’s work status
/cmem7_extern_it.c Interrupt functions for DMA
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