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Abstract: This paper introduces a.design of Avalon-bus-based 8051 MCU IP core, which is compatable
with the MCS-51 instruction_set.” To improve its performance, the IP core is optimized by many
technologies, such as pipelining, instruction mapping, instruction pre-fetch, micro-programmable
technology and so on. As a result, the speed of this IP core is greatly increased, so that it can handle one
instruction in a signal eycle. The function simulation and timing simulation of this design are complished
by Modelsim, while the whole design is verified on the Altera DE2 development board.
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MALEET 6 NIhRes B, 2 e B R B AR A SRAM 2 L P10 2 1 € I %% . 8051 MCUIP
oo BEAEELIATHAEU R«

RS232-interface PE2
i[i
time UART 2:;:L§ |
i g PPOA 3
Avalon bus
E ji SRJJ%M
511P-core PIo interface
1 il |
LED SRM

Kl 13 REHIRLE 4
BRI 5 SCMRBRE %  9600bps. Kk (7 it 8.
Fr EAefEas: X T —/MEE AR 16KBKI S ], 71k 5 (1015 5 Bl %6 1 32.
SRAM #:M: FFi%#: DE2 ti_BE) SRAM B J, #3X4 it F f 45 & /& 512KB.,
PIO #H: & T/ 8 (M4 Irrl, HSRRTELHIKS) DE2.A ) LED, HT &7~ IP
B TAERE
SEIF B8 2 T AN Ims 27 < AT IR Pk, T IR H AN Ik R Y R
51IP #%: HilliHT IP 4% .

BAE- 6 1 TR IR,

1.
2.

PR RS K DE2 FIFL N H] R 1 Zeide 722
REFF G PERT T 3 Ry AT FORE 7 e UL, SR K AL it i DE2 F2il A T 2%
F| SRAM o IIHE T ifs AT INFRES 2l 4, ILIE 14,

\ 5172 (asm )

i
\
BLIEHS (bin 1)

|)|';2?§*%ﬁﬂ [iiiL3

SRAM

14 FEFP OGR4
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3. MEFMIPAT: U NEE] SRAM ZJ5, BRI RS 1 IP B KIE RSEH) FPGA HLE
SCARIE R AR e O FPGA MIBLE . MECE eGP AW IFIRIZAT . W R T ZEmT Lh
it DE2 L[ KEYO $ZHIKX) IP A .

4. ERMHT: AR P b, SRS AR 1P A A RIS S I BE M RE Sy, IX
SRR PP o4 45 SR S R S A R HE 25 e A R b@ B A 1 ) TR X e Al
T 53 A B A W4 AT IR IE A T

g H P ARG B £ R

1. WLH ) RAM [X

® I %ig4:
A H 7 RAM X
I D 01H
MOV 84H, #08H  ;DSL
MOV 85H, #00H ;DSH
MOV DPTR, #0040H LA i fr det ik
MOV A, #01H ;1 ~44)] 5
MOVX  @DPTR, A
MOV A, #0
MOV RO, #0
INIT_USER RAM:
MOV @RO,A
INC A
INC RO
CINE A#128,INIT_USER_RAM
MOV R0#0
B S RAM X B 2 Mok, JE I D
SEND_USER _RAMaTO UART:
MOV © A @RO
ACALL WAIT.TRDY ; H TR 127 25 W IR F R
MOVX @DPTRA  ;KiL¥
INC RO
CINE RO, #128, SEND USER_RAM_TO_UART

® L ZIIAE:
] A 1288 “STH [ 7 RAM X AR5 N O~TFH, SR 5 R Se i s e, i | 1 R 3
HL A I
® A4 AL
R A D] 150 JLrp SR BB 1 IR O 00~TFH, 48 B 56 UE 25 L 11
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& OB F SComAssistant V2.2 For WINOX/RT/2000
| =g jcon2 ~ | |[foo o1 02 03 O¢ 05 05 07 08 09 0 OB OC OD OF OF 10 11 1
BRE [350 -]
By o -]
BEE F <
@ity |~ \

EC3 *mzn] B3 HRAME i

el T Bam
| B2 |

[ B=ha=

v +ARRR
R ES e I

T T

ETEE| REHTH/ER
I trusRlE :;m| ;
I BEE (SREEEEE) . D = -
SRR : oo @8 [ERASTE| [EwmeRxaTl @ SOWE I L
ATUS © COM2 OPEMED, 9600,N,8,1 | &1 128 ﬁ*xo%fﬁg‘i—:l\_\g} (BB o |

Kl 15 BT RAM X ¥ 455
2. MHEREX

® I4iE%:

SRR A
I H % 03H
MOV  84H#08H  ;DSL
MOV  85H#00H ;DSH ’
MOV  DPTR#0040H kit 75 7 Hd it
MOV A A#O3H ;2 &8T5
MOVX| ‘@DPTR,A
MOV | A#0

INIT_STACK:, MOV  10H,A
PUSH "\ LOH ik it J2 20H 18 A K

INC A
CINE & A#64,INIT_STACK
MOV A#20H
MOV  RO#20H
; tH*»’%A%TET%ﬁ%OH'%TD
SEND_STACK_TO UART:  POP 20H
MOV A2

ACALL WAIT_TRDY

MOVX @DPTR,A

INC RO

CINE  RO,#64,SEND_STACK_TO_UART

® JL4iLhfE:

] A8 648 7 [ (FIHER DI EE AR O~3FH Kidl, ARJe Rk s idlaisn iy, JE A 1 A0k 3
HU L
o LR
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b A I 160 e rb o e 3 B I AR VR 3FH~00H, P ARG 0~3FH,
HHARI U AL Sz o PRI W BG UE S5 SR AE A o

= BN\ FE SComAssistant V2.2 For WINIX/NRI/2000
3F 3E 3D 3C 3B 3A 39 38 37 36 35 34 33 32 31 30 2F 2K 2D 2C 2B 2

2423222120 1FIEIDICIBIA 19 18 1T 16 151413 12 11 10O
09 05 07 06 05 04 O3 02 01 0O

Bl B HEAR DX A i
i

29 2

A
F OF

=0

B 2 70| E
g - \COMDATA

HTER| REOFH/AR . 7. SERE <
I idaE :ﬁa;mf

I BpEE (SRRIEEEE) . - =
BRRIEAN: (1000 =8 [EaEiEwy| | ERTERT xzx#m\z\

4z [ETATUS ¢ COM2 OPERED , 9600, ¥, 6, 1 KB | PEERO @

K26 M HERL X RIES R
S A DA ST A AT DA HHAS IP R TARIEE,  REW AT B A&, BRI EK,

5 KB4
ARV T kAT Avalon Sk 1) 805IMCU 1P 1%, BT LU R EE s
1 RAVUKGEAR S HRA WU ARSI 1P N g5k, MRS R e
SN HATOE, JF AP B TR B e 14 1) 100MHz (Cyclonell EP2C35F672C6),
XFE1% 1P AL W (EA B 14 F 1A 51) 100MIPS
2. IP AL H] Avalon B4z 100, REUGAR 5 (14l SOPC LR A% Avalon Sk R4, L&
Fift 2 FH 5 3K
2 Bk
[1] fTSZES. M Cygnal C8051F 7 8 fi fi WK 2 Bk [J]. S A LS IR ARG N H, 2002.5: 5-8
[2] DWB8051 Datasheet. http://www.keil.com/dd/docs/datashts/synopsys/dw8051 ds.pdf
[3] WAEE. — Rl 454 ek 2247 1 8051IP[J]. WLEE TFE, 2008 4E 10 /I, 67-70.
[4] Altera Corporation. Avalon Interface Specifications. Oct. 2008, Ver 1.1
[51 272, KHF, EFHL. BRAPEEMAEETTAR) M. dbat: JEatHias AR hiidt, 2001.7:
3-4.
[6] JAid, BRTA, BR#E, JA2:3h, J5if. $hik SOC-3F NIOS () SOPC #iltseik[M]. dbat: ¥

R ckl, 2004.7: 67
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