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Abstract

An embedded system is implemented in this work by removing PCMCIA dedicate controller chip from ARM processor
based embedded Linux system. In this paper, we propose PCMCIA interface architecture by using Ad hoc methods for
wireless network. The proposed system is developed based on S3C2410A processor and it is interfaced with PCMCIA
socket by using combinational digital logic circuits. It is interesting to observe that Ad hoc interface provides 97.9% ~
102.49% performance when compared with dedicate controller systems. The results indicate that the proposed method

simplifies the system without loss of performance.
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PCMCIA(Personal ~ Computer
International Association) 7}=& &4, dlolg, Hx
e, 74§, VIEYA dHHlx T3 22 g
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Memory  Card

Host CPU

PCMCIA
Host Bus Adapter
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Fig.

PCMCIA 232l SAE CPUS &
Interface between PCMCIA and Host
CPU.
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Fig. 2. Interconnection between 16-bit Host and
Memory Card.
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Fig. 3. Interconnection between PCMCIA Socket and CPU.
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Fig. 4. PCMCIA Control Circuit using Ad hoc method.
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Fig 5 Timing Chart of Main Signals which control
PCMCIA Read/Wirite Operations.
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free, hostname, kill, sync, ps l

sleep, scho, exec, exit,

cd. chgrp, chmod, chown, cp, df, In,
Is, mkdir, mknod, more, mount, mv,
rm, pwd, rmdir, umount, cat, ....

ping. telnet, ftp, tftpv"telnetd, ftpd—l

Application

printenv, date quit, pid,
seteny, source, umask,

Iiconfig, route, iptables —| Layer

[ sh

]

File-
System

Process
Management

Memory
Management

System‘é Calls

| Device :
Contro!

Networking

File and
Directory

Handling
Memory

TTY Connectivity

- Architecture Time and

File System

Console

Network
Subsystem

Memory

Dependent Manager

Code

Schedule

Block DevicH

l Serial

Net IF Device

LCPU —erIMER—I

RTC
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LAN
Hardware

Layer
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Fig. 7. The Architecture over view of embedded Linux using proposed systems.
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/+ BANK2, nGCS2 */

#define pPBANK2_BASE

#define pPCMCIA_IO_BASE
#define vPCMCIA_IO_BASE
#define pPCMCIA_ATTR_BASE
#define vPCMCIA_ATTR_BASE

(010000000

pBANKZ2_BASE

0xd2000000

(PBANK2_BASE + (1<<26))
0xd2800000

3% 9. PCMCIA H&2 flst 2 He
Fig. 9. Address definition of the PCMCIA interface.
E 3 PCMCIA %2 98t 2 A9
Table 3. Address description of the PCMCIA Interface.
34 W&
pBANKZ_BASE PCMCIA 71& F4&
pPCMCIA_IO_BASE IO £y F4
vPCMCIA_IO_BASE dH9 7MY Fa
Attribute W22 44
pPCMCIA_ATTR_BASE A
B9 F4
Attribute W=z 499
vPCMCIA_ATTR_BASE o
M F4
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3 ot PCMCIA Jl=x 2% (CIS(Card

Information Structure)& 7M. 9l o] CIS HAHE

53t Jl=9] Manufacture ID9H E4S ¢ 4 Qth
CISe wlxg d9e &5 Ja CIS7h A%E o
Qe e d98 Attribute WEe i B 7
ol Ao wxe 99 o] Atiribute WReld] M3}
7] 18 2% AREFHAY £ FEANAM = MMU 7]
Hke] CPUQ S3C2410A-266S Al&3tgom g tiulo]
2 ZetolH = &8 FA(physical address) WAl 7HAF
FA(virtual address)E AHg-djoF g},

a8 10 FA A =g ANFE dAEH
PCMCIA 71=9] CIS AERE 9o AY 7153 £4
A 7=l Adste Rt old CIS ARE ¢
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attr_mem = vPCMCIA_ATTR_BASE;
printk(KERN_INFO "S3C2410 PCMCIA adapter: ”
"I0 addr=0x%lx, ATTR addr=0x%x, irqg=%d\n”",
vPCMCIA_IO_BASE attr_mem,IRQ_PCMCIA);
if(prism2_s3c2410_check_cis(attr_mem,
S3C2410_MAX_ATTR_LEN,
&cor_offset, &cor_index)) { .
printk(KERN_INFO "Unknown PC Card CIS - not a ”
"Prism2/2.5 card?\n");
goto fail;
}
printk(KERN_DEBUG “Prism2/2.5 PC Card detected in PCMCIA
adapter\n");

a8 10, o W= AM
Fig.  10. Probing of the wireless LAN card.
dev = local->dev;

dev->irq = IRQ_PCMCIA;
dev->base_addr = vPCMCIA_IO_BASE;
local->attr_mem = attr_mem;
local->cor_offset = cor_offset;
if (prism2_init_dev(local))

goto fail;

if (prism2_hw_config(dev, 1)) {

goto fail;

}

F4 W= x7|5t

Initialization of the wireless LAN card.

a8 1.
Fig. 11.

#define HFA384X_OUTB(v,a)
outh((v), dev->base_addr + (a))
#define HFA334X_INB(a)
inb(dev->base_addr + (a))
#define HFA384X_OUTW(v,a)
outw{{v), dev->base_addr + (a))
#define HFA334X_INW(a)
inw(dev->base_addr + (a))
#define HF A384X_INSW(a, buf, wc)
insw(dev->base_addr + (a), buf, wc)
#define HFA3B4X_OUTSW(a, buf, wc)

outsw(dev->base_addr + (a), buf, wc)

a3 12 7o #rtEe ¥ Hel

Fig. 12. Access definition of the wireless LAN card.

2.7) Y38 Attribute "2 e FAIt AHRH
Ak

I 11 F
12 =

399 by

2 @
Lila
A

“

7t=d) 2715 SAER HYEa
TZAd PCMCIA tlHlojA~ A1
A 7l=g 2718 g

>

My
)

ol
ke

#}o
_\?_

3}



20078 78 TXSE

if (ev & HFA3X_EV_TXEXC) {
prism2_txexc{dev);
HFA34X_OUTW
(HFA384X_EV_TXEXC, HFA34X_EVACK_OFF);
}
if (ev & HFA3B4X_EV_RX) {
if (prism2_rx(dev))
HFA384X_OUTW
(HFA334X_EV_RX, HFA384X_EVACK_OFF);

agl 2EHEE AMu|a FE

Fig.

13.

13. Interrupt Service Routine.
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Fig. 14. Functional Block Diagram.
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Table 4. Specification of Test Bed.

ABHREE At

= Ar2E
CrPU S3C2410A-266
RAM 64MB SDRAM
FLASH 16MB(Nor Flash)
CS8900 10-Mbps
Network
802.11b R¢& &
Serial RS-232C (3 Port)
File System Ramdisk
Kernel Linux-2.4.18
U-boot 1.1.4
host PC P4 2.8GHz, Redhat9.0

LTI ¥ ]

=
Fig.

15. AYEEE
15, The picture of Test bed.
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Fig. 16. Test Environment,
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Fig. 17. Transfer Speed in SMDK2410 Board.
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a3 18 AEHRECOMe MaesT
Fig. 18. Transfer speed in test board.
E 5 #3i=zvY g 2= 0|3 AlZhH|W
Table 5. Round Trip Time under variable packet size.
H Al e | AF Al
Tl-HZli7] ]EEH Oy—*—- = D%—E—E [e2¢)
{(msec) (msec) (%)
1000 4100 4.202 102.49
2000 7410 7.303 9B.56
4000 11.520 11.735 101.87
8000 21.550 21.976 101.98
20000 52.153 51.082 979
E 6 w4 ok SA S5 Msui)

Table 6. Performance evaluation while Ethernet is running

72271 Hagdee | Agsnc A

(msec) (msec) - (%)

1000 4623 4502 97.38

2000 7524 7.322 97.32

4000 12.015 12120 100.87

3000 22562 22.486 9971

20000 53.232 53.191 99.92
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