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Experiment: 1

Installing 8085 IDE

1.1 Experiment objectives:
e Learn how to install with GNUSIMS&085 IDE.
e Practice assembly Design Flow.
e Debug a simple codes.

e Monitor the Registers and memory.

1.2 Experiment procedures:

1.2.1 Download GNUSIMR8085 IDE

1. Open the webpage (https://gnusim8085.github.io/download) or click next link gnusim8085.

[ GNUSIm8085 - Download x 4+

« C @ https//gnusim8085.github.io/download

./ GNUSim8085

View on GitHub All Downloads Loisil

Home Screenshots Download Hall of fame Contribute Community

Downloads

GNUSim8085 is available 1in repository of most Linux distributions. If the latest version is not
available then you can download source or binaries we provide. Please note that we do not provide
binaries for all distributions.

File Notes

SHA256: 6ad56a8cfOcc450d47eacadlcadc2df21693a1812d461567d413169a43b99315,
(i386) Downloads: 1801 Compatible with Debian >= 8.0, Ubuntu >= 14.04

Debian/Ubuntu 64 bit SHA256: 1bfc8949312181a4ace612267d3c922fcb46228fc68343814138Fa5273ed9786,
(amd64) Downloads: 2705 Compatible with Debian >= 8.0, Ubuntu >= 14.04

Fedora 64 bit (x86_64). SHA256: 635a6b955d63cd155a84T7e47dda08a687e779e76b8e449198ach4af693eble,
Downloads: 875 Compatible with Fedora >= 27
Windows 32 bit SHA256: dee03d81fd72el12bbc7e332640Tf640000891359F936b5d38daa2d0f6dcb730e,
Downloads: 15925 Please uninstall any old versions before installing this.

- Package avaialble from AUR. If it works well for you do not forget to vote
Arch Linux for it

5 B B % wl @ @0 Fl 8 Oz a) me 5B
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https://gnusim8085.github.io/download

2. Select win 32 bit choice.

3. Install and follow instructions.

4. Check IDE in Windows program list.

Q Get Help

B cnusimsoss

48 GNUSIm8085
Uninstall

q Google Chrome

1.2.2 Assembly Programming

5. Open GNUSIm8085 .

GNUSIm8085 - 8085 Microprocessor Simulator - 8 x
File Reset Assembler Debug Help
sBEAEHE K8 22 ¢ 00 &
Registers Flag R #Data fStack @ KeyPad Memory I/O Ports
A 00 50 =T
| 1 Start oK
BC 00 00
[ . zo Address (Hex) Address Data
00 o o
HL 00 00
Aco 01 1 0
Psw 00 00 02 2 0
pc 00 PO 03 3 0
s FFFF 04 4 o
Int-Reg. 00 € 05 5 0
N 5 06 6 0
© Decimal - Hex Convertion o7 7 °
Decimal Hex P s o
0 0 09 9 0
-2 To Hex <-To Dec Line No Assembler Message
0 Program assembled successfully
=1/0 Ports
9 -+ 00
©Update Port Value
= Memory
0 -+ 00
@Update Memory
Simulator: Tdle

6. Copy the next code and paste it in the IDE.

jmp start ; jump to code skipping data
; data starts here

portl: equ 9Sh

data: equ 7fh

varl: db data
; code starts here

start: 1xi h, varl ; load varl address in HL pair
mov a, m ; load contents of varl in reg A ( i.e. 7fh in A)
out portl ; send contents of reg A to port Sh
in portl ; read from portl and store value in reg A
sta varl+l ; store contents of reg A in memory address var+l
hlt ; halt execution




7.

8.

10.

11.

12.
13.

14.

15.

L
Save the file B=ll | name it ”labl.asm”.

‘-—\-\,
N
Compile the file @® , this step to check the syntax and any typo errors.

1.2.3 Correcting the errors

An error window is displayed. Note: on the right pane, the first error is defined and its line
is mentioned too.

> & O @ O
&Data 3Stack [IKeyPad Memory I/O Ports

Load me at

jmp start ; jump to code skipping data Start oK
; data starts here

2
3 portl : equ %h Address (Hex) Address Data
4 data : equ 7fh
5 varl : db data 00 o o
€ ; code starts here 01 0
7 start : 1xi h, varl ; load varl address in HL pair 02 2 0
8 mov a, m ; load contents of varl in reg A ( i.e. 7fh in A)
9 out portl ; send contents of reg A to port Sh 03 3 0
10  in portl ; read from portl and store value in rea A 04 4 0
11 sta varl +1 ; store contents of reg x
12 hlt ; halt execution 0 2 0
Program has errors. Check the Message pane. 06 6 0
07 0
oK 08 8 0
Line No Assembler Message
3 Invalid Opcode or Pseudo op <=
0 Assembling Aborted

Delete space between "port1” and ”:”. (Hint: portl is a label the correct syntax is portl: ).

&
Compile the file @® again, the color of portl should be changed to pink. Moreover, the
next error pointing to line number 4.
Repeat step number [10] for labels {data, varl,and start}.
Last error, delete the space between ”varl” and ”+” in line 11.

After compilation, the right pane should be as follows:

Line No Assembler Message
0 Program assembled successfully
1.2.4 Program Memory

Check what will be written in program memory and the assigned physical addresses. from
pull-down menus select (Assembler;; Show listing)

; Assembler generated listing; Not editable.
; Generated by GNUSim8085: http://www.gnusim8085.org/
4200 C3 04 042 jmp start ; jump to code skipping data
; data starts here

portl: equ 9%h

data: equ 7fh
4203 7F (1 bytes) varl: db data

; code starts here




4204 21 03 042 start: 1lxi h, varl ; load varl address in HL
pair

4207 TE mov a, m ; load contents of varl in reg A ( i.e. 7
fh in A)

4208 D3 09 out portl ; send contents of reg A to port 9h

420A DB 09 in portl ; read from portl and store value in
reg A

420C 32 04 042 sta varl+l ; store contents of reg A in memory
address var +1

420F 76 hlt ; halt execution

e What is the address of mnemonics mov a,m? 4207.

What is the opcode of mnemonics mov a,m? 7E.

How many bytes mnemonics mov a,m will occupy? 1 byte.

How many bytes mnemonics in portl will occupy? 2 bytes.
e How many bytes mnemonics sta varl+1 will occupy? 3 bytes.

e How compiler state the address of label ”start” in the opcode of jmp start? start with
LSB 04 then MSB 042.

1.2.5 Execution step by step

1=}
16. For the sake of certainty, Reset All. Then click ”Step in the code” 2

File Reset@ Debug Help
TR |‘l g 8B D ¢210 @ O

Registers Flag
A 00

BC 00 00
DE 00 00 Z 0
Hi 00 00
PSW 00 00
BE 00 00 =2}

Load me at

50 Jjmp start ; Jjump to code skipping data

1

2 ; data starts here

3 portl: equ %h

4 data: equ 7fh

5 warl: db data

6 ;i code starts here

vl start: 1xi h, varl ; load wvarl address in HL pair

8 mov a, m ; load contents of varl in reg 2 ( i.e. 7fh in &)

9 out portl ; send contents of reg A to port Sh
5P FF FF 10 in portl ; read from portl and store value in reg A
c 0 11 sta varl+l ; store contents of reg A in memory address var +1
Int-Reg 00 12  hlt ; halt execution

17. observe the register value changes in left pane.

& @




Experiment: 2

Examine Logic manipulation

2.1 Experiment objectives:

e Learn how to use assembly logic instructions.
e Debug a simple codes.

e Monitor the Registers and memory.

2.2 Experiment procedures:

2.2.1 Assembly Programming
1. Open GNUSIm8085 .

2. Copy the next code and paste it in the IDE.

; <Program title>
jmp start
;data

; code

start: MVI A,56h
CMA
STC
MVI B,O0FH
ANA B
ANT 1
ORA B
ORI 80h
XRA B
XRA A
XRI 32h
STC
hlt

3. Save the file B=l | name it ”1ab2.asm”.



&
e
. Compile the file @ , this step to check the syntax and any typo errors.

2.2.2 Correcting the errors

. Correct errors if exist.

2.2.3 Program Memory

. Check what will be written in program memory and the assigned physical addresses. from
pull-down menus select (Assembler;; Show listing)

4200 C3 03 042 jmp start
;data

; code

4203 3E 56 start: MVI A,56h
4205 2F CMA

4206 37 STC

4207 06 OF MVI B,0FH

4209 A0 ANA B

420A E6 01 ANT 1

420C BO ORA B

420D F6 80 ORI 80h

420F A8 XRA B

4210 AF XRA A

4211 EE 32 XRI 32h

4213 37 STC

4214 76 hlt

e (Calculate clock cycles?......71....Clock cycles.
e How many bytes this code occupy?.....21..Bytes.

2.2.4 Execution step by step

. For the sake of certainty, Reset All. Then click ”Step in the code”

e what is the effect of instruction in address 4206h on carry flag.

e what is the effect of instruction in address 4209h on carry flag.

. observe the register value changes in left pane.




Experiment: 3

Assembly functions

3.1 Experiment objectives:

e Learn how to use assembly functions.
e Debug a simple codes.

e Monitor the Registers and memory.

3.2 Experiment procedures:

3.2.1 Assembly Programming
1. Open GNUSIim8085 .

2. Copy the next code and paste it in the IDE.

; <Program title>
jmp start

;data

; code
start: MVI A,56h
CMA
STC
MVI B,OFH
CC Functionl
XRA B
XRA A
XRI 32h
STC
hlt
Functioni: ANA B
ANI 1
ORA B
ORI 80h




RET

. Save the file , name it ”lab3.asm”.

i o L
. Compile the file @® , this step to check the syntax and any typo errors.

3.2.2 Correcting the errors

. Correct errors if exist.

3.2.3 Program Memory

. Check what will be written in program memory and the assigned physical addresses. from
pull-down menus select (Assembler;; Show listing)

4200 C3 03 042 jmp start
4203 3E 56 start: MVI A,56h
4205 2F CMA

4206 37 STC

4207 06 OF MVI B,OFH
4209 DC 12 42 CC Functionl
420C A8 XRA B

420D AF XRA A

420E EE 32 XRI 32h
4210 37 STC

4211 76 hlt

4212 AO Functionl: ANA B
4213 E6 01 ANI 1

4215 BO ORA B

4216 F6 80 ORI 80h
4218 C9 RET

3.2.4 Execution step by step

. For the sake of certainty, Reset All. Then click ”Step in the code”
. observe the register value changes in left pane. and stack in in the right pane.

. check the stack memory before and after executing ”CC Functionl” instruction.

10




Registers Flag Load me at Data Stack KeyPad Memory I/O Ports
A A9
50 1 Stack Loc Proc/Reg Value Value (Decimal)
BC OF 00 2 ;<Program title>
3
DE 00 00 Z 0 4 jmp start
HL 00 00 g
AC 0 6 ;data
PSW 00 00 7
8
PC 42 09 P 0 9 ;code
5P FF FF 10 start: MVI A,5ch
c1 11 CMA
Int-Reg 00 12 STC
13 MVI B,0FH
+ Decimal - Hex Convertion 14 CC Functionl
Decimal Hex 13 *RA B
16 XRA A
0 0 17 XRI 3Z2h
18 STC
- To Hex %-To Dec 1s hlt Line No Assembler Message
20 Functionl: ANA B
L 21 ANT 1 0 Program assembled successfully
= I/0 Ports i ORA B
0 - 4+ |00 23 ORI 80h
24 RET
Registers Flag Load me at Data Stack KeyPad Memory I/O Ports
A AQ
50 1 Stack Loc Proc/Reg Value Value (Decimal)
e F 2 s<program title> FFFD  Functionl 420Ch 16908
DE 00 00 Z L 4 jmp start
L 00 00 =
AC 0 [ fdata
PSW 00 00 7
8
PC 42 12 P 0 9 ;code
sp FF FD 10 start: MVI A,S56h
- 11 CMA
Int-Reg 00 12 STC
13 MVI B, 0FH
» Decimal - Hex Convertion 14 CC Functionl
Decimal Hex 13 XRR B
16 XRA A
0 0 17 XRI 32h
18 sTC
- To Hex % To Dec 19 hlt Line No Assembler Message
20 Functionl: ANA B
21 ANT 1 0 Program assembled successfully
= I/0 Ports -
22 ORA B
0 -+ 00 23 ORI &80h
24 RET
(@& Update Port Value
10. e Guess what is stored in stack memory?.

e Which instruction the address is pointing for?

11. check the stack memory after executing ”RET” instruction.

o & &




8085 Instruction Set

Instructions

- Operation Cycles Bytes Flag Description
Mnemonics | Arguments
ACl n A=A+n+CY 7 2 SZAPC Add with Carry Immediate
ADC r A=A+r+CY(21X) 4 1 SZAPC Add with Carry
ADC M A=A+[HL]+CY 7 1 SZAPC Add with Carry to Memory
ADD r A=A+r (20X) 4 1 SZAPC Add
ADD M A=A+[HL] 7 1 SZAPC Add to Memory
ADI n A=A+n 7 2 SZAPC Add Immediate
DAD B HL=HL+BC 10 1 SZAPC Double Add BC to HL
DAD D HL=HL+DE 10 1 SZAPC Double Add DE to HL
DAD H HL=HL+HL 10 1 SZAPC Double Add HL to HL
DAD SP HL=HL+SP 10 1 SZAPC Double Add SP to HL
DCR r r=r-1 4 1 SZAPC Decrement
DCR M [HL]=[HL]-1 4 1 SZAPC Decrement Memory
DCX B BC=BC-1 6 1 Decrement BC
DCX D DE=DE-1 6 1 Decrement DE
DCX H HL=HL-1 6 1 Decrement HL
DCX SP SP=SP-1 6 1 Decrement Stack Pointer
INR r r=r+1 (0X4) 4 1 SZAPC Increment
INR M [HL]=[HL]+1 4 1 SZAPC Increment Memory
INX B BC=BC+1 6 1 Increment BC
INX D DE=DE+1 6 1 Increment DE
INX H HL=HL+1 6 1 Increment HL
INX SP SP=SP+1 6 1 Increment Stack Pointer
SBB r A=A-r-CY 4 1 SZAPC Subtract with Borrow
SBB M A=A-[HL]-CY 7 1 SZAPC Subtract with Borrow
SBI n A=A-n-CY 7 SZAPC Subtract with Borrow Immed
SUB r A=A-r (22X) 4 1 SZAPC Subtract
SUB M A=A-[HL] 7 1 SZAPC Subtract Memory
SUl n A=A-n 7 SZAPC Subtract Immediate




Instructions

- Operation Cycles | Bytes Flag Description
Mnemonics | Arguments
ANA r A=A & r 4 1 SZAPO AND Accumulator
ANA M A=A & [HL] 4 1 SZAPO AND Accumulator and Memory
ANI n A=A & n 7 2 SZ0PO AND Immediate
CMA A="A 4 1 ‘ SZAPC | Complement Accumulator
ORA r A=A | r 4 SZOPO | Inclusive OR Accumulator
ORA M A=A | [HL] 7 SZ0PO Inclusive OR Accumulator
ORI n A=A | n 7 SZOPO | Inclusive OR Immediate
XRA r A=A®r 4 1 | SZOPO | Exclusive OR Accumulator
XRA M A=AD [HL] 7 1 SZ0PO Exclusive OR Accumulator
XRI n A=A®n 7 2 | SZOPO | Exclusive OR Immediate
RAL A={CY,A}<- 4 1 SZAPC Rotate Accumulator Left
RAR A=->{CY,A} 4 1 SZAPC Rotate Accumulator Right
RLC A=A<- 4 1 SZAPC Rotate Left Circular
RRC A=->A 4 1 SZAPC Rotate Right Circular
CMP r A-r 4 1 SZAPC Compare
CMP M A-[HL] 7 1 SZAPC Compare with Memory
CPI n A-n 7 2 SZAPC Compare Immediate




Instructions

- Operation Cycles | Bytes Flag Description
Mnemonics | Arguments
MOV rl,r2 rl=r2 4 1 |- Move register to register
MOV M,r [HL]=r 7 1 |- Move register to Memory
MOV r,M r=[HL] 7 1 |- Move Memory to register
MVI r,n r=n 7 2 | - Move Immediate
MVI M,n [HL]=n 10 2 | - Move Immediate to Memory
LDA a A=[a] 13 3 |- Load Accumulator direct
LDAX B A=[BC] 7 1 | -—- Load Accumulator indirect
LDAX D A=[DE] 7 1 | -—- Load Accumulator indirect
LHLD a HL=[a] 16 3 |- Load HL Direct
LXI B,nn BC=nn 10 3 |- Load Immediate BC
LXI D,nn DE=nn 10 3 |- Load Immediate DE
LXI H,nn HL=nn 10 3 |- Load Immediate HL
LXI SP,nn SP=nn 10 3 |- Load Immediate Stack Ptr
STA a [a]=A 13 3 |- Store Accumulator
STAX B [BC]=A 7 1 |- Store Accumulator indirect
STAX D [DE]=A 7 1 |- Store Accumulator indirect
SHLD a [a]=HL 16 3 |- Store HL Direct
SPHL SP=HL 6 1 |- Move HL to SP
XCHG HL<->DE 4 1 |- Exchange HL with DE
XTHL [SP]<->HL 16 1 |- Exchange stack Top with HL
IN p A=[p] 10 2 | - Input
ouT p [p]=A 10 2 | - Output




Instructions

- Operation Cycles | Bytes Flag o
Mnemonics | Arguments Description
JIMP a PC=a 7 3 |- Jump unconditional
M a If S=1 7/(10~s) | 3 | - Jump on Minus
P a If S=0 7/(10~s) | 3 | - Jump on Plus
IC a If CY=1 7/(10~s) 3 |- Jump on Carry
JNC a If CY=0 7/(10~s) | 3 | - Jump on No Carry
1z a If =1 7/(10~s) | 3 | Jump on Zero
INZ a If Z=0 7/(10~s) | 3 | - Jump on No Zero
JPE a If P=1 7/(10~s) | 3 | Jump on Parity Even
JPO a If P=0 7/(10~s) | 3 | - Jump on Parity Odd
PCHL | PC=[HL] 6 1 |- Jump HL indirect
CALL a -[SP]=PC,PC=a 18 3 |- Call unconditional
CM a If S=1 9/(18™s) 3 |- Call on Minus
cP a If S=0 9/(18™s) 3 |- Call on Plus
ccC a If CY=1 9/(18™s) 3 |- Call on Carry
CNC a If CY=0 9/(18™s) 3 |- Call on No Carry
Ccz a If Z=1 9/(18™s) 3 |- Call on Zero
CNZz a If Z=0 9/(18™s) 3 | - Call on No Zero
CPE a If P=1 9/(18™~s) 3 |- Call on Parity Even
CPO a If P=0 9/(18~s) 3 |- Call on Parity Odd
RET PC=[SP]+ 10 1 | -—- Return
RM If S=1 6/(12~s) I Return on Minus
RP If S=0 6/(12~s) 1 |- Return on Plus
RC If CY=1 6/(12~s) I Return on Carry
RNC If CY=0 6/(12~s) 1 |- Return on No Carry
Rz If z=1 6/(12~s) 1 |- Return on Zero
RNZ If Z=0 6/(12™s) 1 |- Return on No Zero
RPE If P=1 6/(127s) 1 |- Return on Parity Even
RPO If P=0 6/(12™s) 1 |- Return on Parity Odd




Instructions

- Operation Cycles | Bytes Flag L
Mnemonics | Arguments Description
CMC CY="CY 4 1 SZAPC Complement Carry
STC Cy=1 4 1 Set Carry
NOP 4 1 |- No Operation
RST z -[SP]=PC,PC=z 12 1 |- Restart (3X7)

HLT 5 1 Halt

DAA A=BCD format 4 1 SZAPC Decimal Adjust Accumulator
SIM mask=A 4 1 |- Set Interrupt Mask

RIM A=mask 4 1 |- Read Interrupt Mask

DI 4 1 |- Disable Interrupts

El 4 1 |- Enable Interrupts

POP B BC=[SP]+ 10 1 |- Pop BC

POP D DE=[SP]+ 10 1 |- Pop DE

POP H HL=[SP]+ 10 1 |- Pop HL

POP PSW {PSW,A}=[SP]+ 10 1 |- Pop Processor Status Word
PUSH B -[SP]=BC 12 1 |- Push BC

PUSH D -[SP]=DE 12 i Push DE

PUSH H -[SP]=HL 12 i Push HL

PUSH PSW -[SP]={PSW,A} 12 1 |- Push Processor Status Word
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