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Java-program

Maskinkod

1110 0001 1011 0001
1110 0000 1010 0000

0000 1111 1010 1011

@ Instruktionsavkodare

Styrsignaler
01010101001111000111010
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Kompilering
(javac)

¢ void main(String [] args) :

Java Bytecode

public static void main(java.lang.String[]);

descriptor: ([Ljava/lang/String;)V
flags: ACC_PUBLIC, ACC_STATIC
Code:

stack=1, locals=2, args size=1
0: iconst_0
1: istore_1
2: bipush 11
4: istore 1
5: return
LineNumberTable:
line 4: 0
line 5: 2
line 6: 5
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Aritmetiskenhet
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Addition av tva tal

Ladda den forsta operanden

4-bit

> 4

Register

J 0011
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Addition av tva tal

Stall in ratt operation och
andra operand

00 | 0 | 0011 J
01| B ,
10 | A+B 4-bit 0011
1 1AB Register
> 4
0010
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Addition av tva tal

00| O 0101

4-bit J 0101

Register
>4

Utfoér addition och spara resultat

ck L
Q 00110101
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Spara flera resultat

OP| F
00 | 0
01| B
10 | A+B
1 | AB

oP

4-bit |0110
Register
5

— ENA
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gy
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Spara flera resultat

oP| F
0|0
01| B
10 | A+B
1 | A-B

4-pit [0110
Lk Register
O 1
=1 ENA
L~ | 4-bit [0010
Register
CLKL
[0}—¢-{=0}-{ena
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Succesiva operationer

1:0010: 010

2:0001: 111

t

OP[1] OP[0] DEST
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4-bit
oP| F .
00 0 Register
01| B Y
10 |A+B ENA
11 | AB
4-bit
Register
- 4
_ 0010 011 | Egr—t{=0]—ENA
Instruktionsrader

Succesiva operationer

4-bit
0110
OoP | F .
0T 0 Register
01| B Y
10 | A+B ENA
1 | A-B
0110 4-bit
Register 1
3 N | j
00110 011 DL—ST ENA
1:0010: 010
2:0001: 111
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Succesiva operationer

4-bit
Register
= 4

ENA
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1:0010 010

2:0001 111
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Succesiva operationer

0110
4-bit
OoP | F .
0T 0 Register
01| B Y
10 | A+B ENA
1 | A-B
0001 4-bit
Register
N . | I
00110 011 DL—ST ENA
1:0010: 010
2:0001: 111

CLK|||||

"Register 1" = 6
"Register 0” = 2
"Register 1” = "Register 1” - 1
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Register file
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A |
F— IReqister
B oLk File
oP =>4
DEST
0:0110: 011
1:0010:010 ) .
50001 111 A_rbetsmlnnetl CPUn
Liten storlek
Snabbt minne
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Program counter
OP| F
00 0 A
01 B .
10 |A+B F Register
3 " iAB B File
op g
L DEST
PC
Program
Counter : :
CLK| s . PG+ 1§01105011
2:0010: 010
3:0001: 111
10
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Styrning av programflode

oP| F
00 0
01 B
10 | A+B A -
11 | A-B rF— |Register
B File
CLKL ¢
L PC DEST
Program
Counter : : 0
CLK 0:0110 011 :0; 0
-4 10110 011 1 0
2:0001:111 :1: 2
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Insignaler
® &
{;.‘. — — Input
— Buffer -
CLKL, £ Register
File
CLK | by
L PC DEST
Program
Counter 01.0000 010 0 O oP| F
CLK| : : : 00 | 0
4 1:1:0110. 011 :0: 0 o | B
2:1:0001: 111 :0: O 10 | A+B
— - 1 | A-B
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Utsignaler

Output—
Input Buffer
Buffer - CLK
5 Register =p 4
H ENA
File
CLK | _F
L PC DEST
Program 0 I
Counter 0:1:0000:100: 0: 0 i1
CLK j 1 P :
1:0:0011:101: 0: 0 :1
211i0001: 111 11 2 1
Y
12 bitar 64 olika operationer
6 kontrollbitar
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Instruktionsavkodare
— Input
Bugfl;r Cét;‘f);t_
CLK
=p 4 A - CLK
F Register — =r 4
Memory B o | File ENA
CLK Instructi e
LK| _; nstruction DEST
| ‘
L PC
Program Instruction Decoder
Counter
CIKL £ ‘
Instruction Decoded signals
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0000{ 0000 100 O 0 O
1000/ 0001 110 0 0 O
1100|0000 110 0 0 1
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Kombinerad funktion av datafalt

|

— Input
Buffer Output—
CLK Buffer
ey - CLK
F Register — =p £
Memory File ENA
CLK |
CLK Instruction £
=p & DEST
) X l
Instruction Decoder
Program
Counter
CLK| Py
Instruction
OPCODE | DEST DATA
12 9 8 7 0
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, Application
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CALL RET BZ
B ADD SuB
LD IN ouT
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Statusflaggor — Villkorlig hopp

Utfora olika saker
beroende pa resultatet

— Input
e / ol
utrer
CLK| ! A / . o
F Register £
Memory 8 2 o File ENA
CLK
CLK Instruction e
= f nstructio { DEST
) [ ‘
Instruction Decoder L
20: LD RO 4
Program +1
Counter - 21: SUB RO 1
oKl £ 22: BZ 24
23: B 21
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Subrutinsanrop
A o 4t
drese Ga till denna adress
emory
CLK] s Instruction
Lo, U
Program Instruction Decoder 0: CALL 20
Counter .
CLK]| Py 10: CALL 20
é’;‘#:r 20: LD RO 4
CLK \ 21: SUB RO 1
=>4 22: BZ 24
ENA 23: B 21
/ E 24: RET
Spara aterhoppsadress OPCODE | DEST DATA
12 9 8 7 0
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Mikroprocessorn under laborationen

Instruction
memory

[12:9] | opcode

[EhlEER s regEna  enal»
e dest enal »
[8] |Dest

ﬂl Data

b clk  mem_out»!

I50]

addrSrc

Address
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Programexempel

p regEna—QESIs4E]
ALUSrc > dest
[8]|Dest

Instruction
memory

> clic _me

ALUSrc

enal »;
enal »

ALUOp

OPCODE | DEST DATA

12 9 8 7 0
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ATmega 1248P

2 Data Bus 8-bit
<
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PF'RS" Counter I‘ I and Control }'_‘
rogram
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]
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[+ Registrers Urit
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@ g
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1 \=/
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3 3
£ k-1
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Exempel pé instruktioner

29. Instruction Set Summary

Description

Operation

l

Flags

| #Clocks

Mnemonics Operands ‘

ARITHMETIC AND LOGIC INSTRUCTIONS

ADD Rd. Rr Add two Registers Rde Rd+Rr 1
ADC Rd. Rr | Add with Carry two Registers Rd+« RA+Rr+C 1
ADIW RALK | Add immediate 10 Word Rdh:Rdl « RahRdl + K 2

ADC - Add with Carry

Description:

Adds two registers and the contents of the C flag and places the result in the destination register Rd.

Operation:

(i)Rd — Rd + Rr + C

Syntax: Operands: Program Counter:

(i)ADC Rd, Rr0 < d < 31, 0 < r < 31, PC— PC + 1
16-bit Opcode:

0001 11rd dddd rrrr
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Maskning av knappar
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