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Abstract In this paper, we first define a tota. of 64 instructions that are considered to be essential
and frequently used, construct a datapath diagrarn, determine the control sequence using a finite state
machine, and implement an 8-bit microcontroller using FPGA in VHDL. In the past, only functional
simulation results of a rudimentary microcontroller were reported, the microcontroller lacked interrupt
handling capability, or it was not implemented in hardware. We have designed a self-contained 8-bit
microconiroller such that it can perform data transfer, addition, and logical operations, as well as stack
and external interrupt operations. Following timing simulation of the designed microcontroller, we
implemented it in an FPGA and verified its operation successfully. The design and implementation has
been done under the Altera MAX+PLUS II integrated development environment using the
EP1K50TC144-3 chip. The maximum operating frequency, the total number of logic elements used, and
the logic utilization were found to be 9.39 MHz, 2813, and 97%, respectively. The result can be used as
a microcontroller IP, and as needs arise, the VHDL code can be modified accordingly.
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SETB EA; &JFIHYE ONAZ
NEXT2: MOV A, #00000000B

MOV R2, A
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MOV R1, A
NEXT1: INC A; Acc & 1 714

MOV P_OUT, A; Acc &<

MOV R1, A
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LOOP1: DEC A; Acc & 1 72427
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END

(a)
ORG 005AH; QIEIRE My)2 ¥
PUSH A; @A Acc #< 2o A%
PUSH RO; @A) RO &S 2" A%
PUSH R1; &4 Rl & 2" A%
PUSH R2; &4 R2 && == A%
PUSH R3; @A R3 @< 2dd A3
MOV A, #00000000B
MOV R1, A; R19 Acc && EAMS
MOV A, #00000001B
MOV A, R3; Accell R3 g+& EA}SH
DEC A; Acc®] &< 1 Z2AH
MOV R3, A; R3°l Acc @& BAME
MOV A, #00000001B
MOV RO, A; RO Acc & EBAMH
MOV P_OUT, A; Acc &< &9
ADD A, RO
MOV RO, A; RO Acc &S EAlg
MOV A, RL; Accel Rl @& HA}st
DEC A; Acc &< 1 2443
MOV R2, A; R39| Acc & EAHg
MOV AR1; Accol R2 #+& BALE
DEC A; Accell R2 #2 EAMg
JNZ LOOP4
MOV A, R2
JNZ LOOP3
MOV A, R3
JNZ NEXT4
MOV A, R1
JNZ NEXT3
POP R3; 2" AZFH R3 ¢S 2=
POP R2
POP R1
POP RO
POP A
RETL QIHYE A & 2
END
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