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ARM+FPGA System Based on Windows CE

XIE Yin-Zhong
(School of Informatics, Linyi University, Linyi 276005, China)

Abstract: The embedded Pplatform based on ARM and FPGA of real-time controlling is an important method to
intelligent and harfdy“instruments. The kernel of the system design is to manage and control FPGA by ARM processor.
The operate principle of data bus and GPIO is analyzed, and then changing data by data bus, changing state for FPGA is
designed. The designs simplify the interface circuit. The drivers’ principle and program technique is researched. The
simplification programs of data bus and GPIO are designed to economized system resource. The application multi-data
collection system with ARM+FPGA system is provided.
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JHR A AL ELZS ARM(Advanced RISC Machines) ki
TREBEGI MR, SR & =REAAW
SSC24=40A; FPGA (field programmable date array) if
7B 5 R RVEO R L b &, 5 R A Xilinx
2] XC2S50. FPGA il #i#i i1 4 55 ARM 4b#L3%
BHATER AR, 1L GPIO 1] ARM AbEE 2% A IR 2%
fith. XMEE ARG, SR ARM AEPEES
FHEL,  BA S s R AR AR M B e A5 5
LI FENE . AR I 5 :U2AT455 1) Windows
32 {7 ik N A AF 248 Microsoft Windows CE 5.0 11,

K ZRGE T B =853 A 5E Web GUTHISRIBUBEHR |
Web 5 BB . AR . R GE R A

© PEREEBRLEHTT

http:#/www.c-s-a.org.cn



2012 4E 521 5 3

http://www.c-s-a.org.cn

i EONL R g

K 1R,
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FPGA ARMALIT 2
XC2550 Gpio | $3C2440

K1 2l HEeRAE RGN

2 WInCEFIARMALEEAS 11t bk () 5 £ 3 H
2.1 WInCE bt z= (8]

Windows CE 5.0 1 R 4t 2 R 15 U 22 4855 32
BrBRAE RS, I ) 4G, MRS FAA O Hudi:
FHubk, 1% 4GB [ A Mg ) SChe ) J 2/ 2GB,
B2 pR. Sk

PRl g | OXFFFFFFER
T, TrapMHAlh
R SIS 11 FiZA0h

Hehl: OEME N
2GB 0xC400 0000

W NK.EXE

25 1] A 0xC200 0000

Ty | 0xC000 0000
HE S L

DT A L
JEE fULHb B

Slot 63: £ RS

Slot33~62: A%
2GB | AEGifi AN A A7 WL
ﬁ%)ﬁ B

W | Slot2~32: R
Slotl: XIP DLLs
Slot 0: 247 kF2

0xE400 0000

0xA000 0000

O0x7FFF FFFF

0x7E00 0000

0x4200 0000
0x0400 0000

0x0200 0000
0x 0000 0000

2, WInGE Py A7 iht 2 i

AT DUE L, ARk 2GB 2 s, it
FHFEFAEFH, #2231 64 A~ 32M (48 (slot) , Hirh Sloto
N RS AT HERE (R, Slotl~32 {4 B3 45 B & 1 4
—ANHERE, FTLL WInCE &%t £ v] LLRINHE 4T 32 4
HEFE, Slot33~63 K5 nt GATF fiti Al P A7 BRLSH LA K% %
PSS bk 2GB 2 W AZ A, it WInCE #:1E R4t
AEGAEH .

AP BCL 1T A 2 WS ) R 400 3 1k :0x8000
0000~0x9FFFFFFF & 2% i 1),  0xA0000000~0xBFF

FFFFF JE G280, B4 EE b 45 e S 31 Py A% 19 52 4
i Iy — RS B RS P I, 9 ol WS 281 e ) A
SN R AU R 1 AN A 2 b (1) A RE UM Mk, P R AT M
A7 0x2000 0000,

2.2 ARM AhIB 253t =5 ja)

ARM 2 fik AU b N F B ok iz IR RS T 48 4
ETFEHL(RISC, Reduced Instruction Set Computing)
AL ERAR S5, BBV, EER. BEFEE. 0]
SEPEn, U R AR, A R T B
B ), A ) AN S 15 (4GB), A 1
HHIE (MMU, "Memory Manage Unit) , 7£ MMU Ji3
IR, CPUKIAFEELBEV 418 (Sl , 7 OEM
Address Table 5 SCIFE A3 Hz 401 Hb ik ) (e s
REE EEAE RS A 30 )5 H k£ Create Static
Mapping A1 NK Create Static Mapping >k SZEM K2 13
Bk 2 b 1 M 0 ) A WO, ERE R E AT
ISR( Interrupt Service Routine) iy i) # 7% o

Hi S3C2440 H3i T WHanii, AMMAEE 37 e 8 /4
bank Huiik=% ], &4 bank Huhik 23 620 128M 7Y,
Hrb bank0~bank6 #5R FH 13 1 s 1) ] e A 4y Hb il
Bank7 HLA3 AT 4w R AT 4h Mk FOK /N . E Platform
Builder 5& I & 451 OEM Address Table 7] LL R34
1 Frs it o6 &0,

T 1 YEH RS R HEXTR OC R
R IRk SRR YOG R - ¥

sl i

y A Py 2R B
LN ]
"Ox.‘8200 0000 0xA 200 0000  0x 0800 0000 BANKI
0x 8400 0000  OxA 400 0000  0x 1000 0000 BANK2
0Ox 8600 0000  OxA 600 0000 0x 1800 0000 BANK3
0x 8800 0000  OxA 800 0000 0x 2000 0000 BANK4
0x8A 00 0000 0xAAO00 0000 0Ox 2800 0000 BANKS
0x8C 00 0000 0xACO00 0000 0x 3000 0000 BANK6

0x 9080 0000 0xB 080 0000 0x 4800 0000 Control register

0x 9160 0000  0xB 160 0000 0Ox 5600 0000 1/ O Port Register

2.3 R%H FPGA bt =s 8] R 5t

T FPGA LT RAM &5 14 (1) KA IE 48 H %%,
T RAM bk, @il pxt FPGA (WAL G 1E
) ARM {EEZR RIS, ¥ FPGA LT (1)
MG T IERE nGCS2 S (BANK2) , FLEahHbil:
4 0x1000 0000, i ik F IR KT/ #7 HY FPGA FT{E &L
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2 1 hk Ak HE UL LT 31 08400 0000(Z2 (1)), E L2 v iz
FUHLHE K 0XA400 0000; 1/0 i [ B 25 17 28 1K1 HH Hb
3k M 0x5600 0000 iz #2L Wk g 3] 0x9160 0000 F1 0xB160
0000.

3 WIinCE X FPGA: A4 f

R0 FPGA BEAT 45 nI LA 3 AR 5 (1)
RERHEEEES o SR AR R R . BFIT
FPGA 55 ARM Sl A2 #ie e 3 ok H oAy 350 100 5t 22 A7 4
FIFO (First In First Out) IP #% CIntellectual Property,
HAP BRI O A% 72 ARM Edli B4k gk,
AR E 3 Fivn. E B R AT i T

R BEFPGALE B i 2k
&5 R A AR

v

25 5 R PR T4y Ml
2% 7] WS 1) S0 il

v

TR /O A
W5 3 A0 M

R S R P
Bt

v

TR AU bk 2% 1)

K3 X FPGA #RAEH AT ALK

@© 58 FPGA TE R Ak R I 2 LS5 R iR &
#define FPGA _BUS (PVOID) 0xA4000000 1
X, X nCS2 (BANK2)
typedef struct  {

unsigned int m_write; //[i] FPGA ‘& %k Hiht A\ 11

unsigned int m_read; /(}}\»FPGA BeHE kN O

YFPGAAd; /et £k 25 Fa 1

volatile FPGAAdd*v_fpgaAdd;// & X i £k 45 ¥y 14
AR

@ FIH Win32 1 Virtual Alloc B %57 24 B 2E 72 1
JREALLHI 1R 2% ] v O B B e A8 ¥ )

v_fpgaAdd=(volatile FPGAAdd*)VirtualAlloc(0,
sizeof(FPGAAdd), MEM_RESERVE,PAGE_NOACCE
SS);

I E R AR LR EE Dy 05 KN A ik 4k
A FPGAAdd K JE; 26755 MEM_RESERVE, f7HX

246 7§V Special Issue

%4 (PAGE_NOACCESS)
if(v_fpgaAdd==NULL)// Wr 228 & 75 i
{
DEBUGMSG(1,(TEXT("v_fpgaADD is not
allocated\n\r)));
return TRUE;
}
@ ghse Py k3 A WU L bk
if(!VirtualCopy((PVOID)v_fpgaAdd,
(PVOID)FPGA_BUS sizeof(FPGAAdd),
PAGE_READWRITE|PAGE_NOCACHE))

{
DEBUGMSG(1,(TEXT("v_fpgaAdd is not mapped\

n\r*)));
return TRUE;

}

4858 FAIWTR 058 e . eIl H ¥ F £
v_fpgaAdd; 54 EEHLHE SR FPGA_BUS, K/ 5
VirtualAlloc #2875 [0l AH[F]; 254 [H] Virtual Alloc;

@ @ E 3P E, etk v_fpgaAdd ()
PV ERe A D Y (0 SR AR DG . ikt FPGA AT 44
o SR 5 N 1

v_fpgaAdd->m_int=tmp;//# 44 tmp 5 N\ FPGAGe
tData[i]=v_fpgaAdd->m_data; // )\ FPGA i3 A\ 44k 1% 5
41 GetData g '

® @i GPIO FLIRIR A A4, A b b e
YRR . KD AE BSP ) S2440.h SCIFH 4 GPIO (1)
TAEAREE IR, T A B SRR i
Volatile IOPreg* v_plOPRegs[8];
FAbBRAE 5 IFAT B AL,

© FfEseEESS, YA VirtualFree s&SOR R 7

4 RGOt

ARM 5 Windows CE i~ H /il -8
EVC (Embedded Visual C++) FRE3 N 58 i, 32 B 58 i
RGN H S BACH . ) FPGA Ki%IE4E
Bl A FPGA B[RRI . BBl 451
WORFRAESE . FPGA BEE BTk Verilog HDL
WEIFR, /6 ARM 5 8iF ()38 IR 2 QEOE 8L
B SR RN R A B BOIRAS X [B] ARM
o w4 PR
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SR A AZ ARG5S K T e o R AR R ST s
it RGN LI I E 5 s

R sadE 1A PES Eind sen
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e e mge i
- #)
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ol Y -] ae |
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15 SEPRRAR ARG ARSI

2 4hiiE

KH ARM 5 FPCA 45 & E N, &

T ARM FUETELF, XHREAF8E O 2 e ) s g 5y, -

SAKBLT FPCA 7 28 8128 R 47 il o R i€ iR 4R 7

M AEEYE . %M Windows CE & EVC #4% ~ MFC JF
RPN R A S T B R AU B BT (. 1
REFSEAE Y T Windows CE $:4F 248 FFIH EVC 4ifi
I I A7) B b bk 152 5 R VT R, AF 5T Windows
CE &% N I# A ¥4 ARM+FPGA RGN,
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