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2 Hardwired Control

Microprogrammed Control Hardwired Control

Microprogrammed Control

V ¢ 1 111 1 |

Microprogrammed Control

Microprogrammed Control Hardwired Control

Microprogrammed Control

Microprogrammed Control

Microprogrammed Control
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Microinstruction Microinstruction
1 0
Microinstruction 1 0 ROM
Control Storage
Microinstruction
, Fetch
PC ' MAR Microinstruction
MAR ROM Fetch MI
Microinstruction MI IR
Decode Execute Microinstruction
Microsequencer
Control Storage Microinstruction
Microinstruction
Microsequencer Pointer

Control Storage

Hardwired Control

Microprogrammed Control
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Control Storage

Microinstruction

4.1
Uif |Uo Ui Uo
g i Reset
Lol TLi Lo TLi 5
: ACK
m Delay
= N a L—j—H_/ Control :‘I—>‘D::>
2rall> o Control :> .
=T
—A AGL E‘J> & _1_.,__T'|_l> Biciace Dé_ér;z 3 (To Data Path]
o 2-1all £
2 Next Address
1-rail
)
4.1
4.1
1 2
2. AGL (Address Generation Logic) Microsequencer
(Instruction Decoder) IR
Flag
Control Storage Control Storage
AGL
3. CSAR (Control Storage Address Register) Control Storage
, Control Storage
4. Control Storage ROM Microinstruction

ROM 43 256
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Microprogrammed Control Storage Source Code Verilog
5. Control Line Decoder Control Storage
1 1

Control Storage
Acc 3

2 Control Storage

6. D Flipflop 2 2
Control Storage

Control Storage ROM

AND 4.1
Enable

Control Storage AGL

3.4

3.5 3
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10.

11

15.

16.

17.

18.

0
Q2 Lo 0
AGL
AGL CSAR 1-rail Control Storage
Control Storage 0 Fetch
Control Storage Address AGL
1 Li Q2
1 Li Lo 0
Lo 0 0
Idle Phase
0 Li 0 Q2 Ui Lo Q1
1
Lo Q1 Request ! IR Flag AGL
AGL Li Q1
Q1 Li Lo 0
Lo 0 Li 0
Li Lo 0 0 1
0 1 Ui Q2 0
Ui 0 0 0 Q1
Q1 Ui 0 Uo 0
0 0 Ui Q2 1

4.2
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( stat
[
MAR 4 - PC

ALUout PC+1
M 1

CPC <r-|ALU olit I
r

Ml - ReiﬂROM(MAR)

3

No
Shift/Rotate?
No

MAR < PC

[MI < ReadROM(MAR) |

No

ALUout <= SP+MI
MAR < AlLUout

[M! < ReadRAM(MAR) |

[MI <= ReadRAM(MAR) |

[MI < ReadRAM(MAR) |

[ALUout &« ALUfunctionface M)

Acc ¢ ALUout

4.2
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