11/2 & 11/4

CS150


Section week 10

This week: Synchronous design rules ( HW10 ), Microprogramming ( HW10 ) 

1. Synchronous design rules
What are they:

1.

2.

3.

4.

5.

6.

7.
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2.
Microcode for CPU control.

Using the micro-programmed control unit on the next page as a starting point, design a MCU for controlling the above datapath for the following instructions ( You don’t need to program the control unit ):

LOAD X ( TMP
LOAD Y ( TMP


MOVE TMP ( A
MOVE TMP ( B

A + B ( TMP

**Goal: To make the microcode instruction as narrow as possible.

First, group datapath control signals.

Next, figure out how wide each microcode instruction needs to be ( In other words, how wide the ROM needs to be. ) assuming a maximum of 64 total (-instructions. Also, assume there’s an IR someplace and instructions fetched by datapath are 16 bits.

Instruction format:






MCU:

2. Microprogramming

Microprogram the control unit below to implement a rising edge detector. Emulate a Moore type FSM. The clock to the control unit is twice the clock of IN ( IN and the controller are running off the same clock. )
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Some questions before we start:

Where is the program located?

Can this be reused for different programs?

What are the instructions for this microcode control unit?


Instruction


Bit:   7   6   5   4   3   2   1   0

Remember the decode stage in the STD for the computer datapath we did in class. It branches 5 ways. How many directions can this controller branch on one instruction?

What would it need to do if it had to go to multiple destinations on one instruction? 

Write the microcode:

STD

Address
Mnemonic form
O7
O6
O[5:0]

















































Possible problems with this program:
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