The Microarchitecture Level

Chapter 4
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The Data Path (2)

F, | F, | ENA | ENB | INVA | INC | Function
0 | 1 1 0 0 0o | A

0 | 1 0 1 0 0 |B

0 | 1 1 0 1 0 | A

1] 0 1 1 0 0 | B

1 |1 1 1 0 0 | A+B

1 |1 1 1 0 1 | A+B+1
1 |1 1 0 0 1 | A+1

1 |1 0 1 0 1 B+ 1

1 |1 1 1 1 1 B-A

1 |1 0 1 1 0 | B-1

1 |1 1 0 1 1 | -A

0| 0 1 1 0 0 | AANDB
0 | 1 1 1 0 0 | AORB
0 | 1 0 0 0 0 |0

1 |1 0 0 0 1 1

1 |1 0 0 1 0 | -1

Useful combinations of ALU signals and the function performed.
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Data Path Timing
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Timing diagram of one data path cycle.
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Memory Operation

32-Bit MAR (counts in words)

////////////////////////////////“

T mar— in bytes

Mapping of the bits in MAR to the address bus.
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Microinstructions

Bits 9 3 8 9 3 4
J1J|J]|S|S|Fo|F{|E|E] I Hlo|Tlc|L|s|P|IMIMIW|R|E

MIA|AILI|R N{N[N|N POPVPCDA'?E!lE. .

NEXT _ADDRESS |P|M|M|LI[A AlBlv|cl [c|s|pP RIT|AlC| |

cIN|zl8]|1 A E|D|H| Pus

Addr JAM ALU C Mem B

B bus registers

0 =MDR =N
1=PC 6 =CPP
2 = MBR 7 =TOS
3=MBRU 8=0PC
4 =SP 9-15 none

The microinstruction format for the Mic-1.
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Microinstruction Control: The Mic-1 (1)
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Microinstruction Control: The Mic-1 (2)

Address Addr JAM Data path control bits
0x75 0x92 001 JAMZ bit set
0x92 One of
these
[ will follow
0x75
depending
0x192 onZ

A microinstruction with JAMZ set to 1 has two potential
SUCCESSOrS.
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