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Figure C.5 The microsequencer of the LC-3.

As we said, state 32 of the state machine (Figure C.2) performs the DECODE
phase of the instruction cycle. It has 16 “next” states, depending on the LC-3
instruction being executed during the current instruction cycle. If the IRD con-
trol signal in the microinstruction corresponding to state 32 is 1, the output MUX
of the microsequencer (Figure C.5) will take its source from the six bits formed
by 00 concatenated with the four opcode bits IR[15:12]. Since IR[15:12] speci-
fies the opcode of the current LC-3 instruction being processed, the next address
of the control store will be one of 16 addresses, corresponding to the 15 opcodes
plus the one unused opcode, IR[15:12] = 1101. That is, each of the 16 next states
after state 32 is the first state to be carried out after the instruction has been
decoded in state 32. For example, if the instruction being processed is ADD, the
address of the next state is state 1, whose microinstruction is stored at location
000001. Recall that IR[15:12] for ADD is 0001.

If, somehow, the instruction inadvertently contained IR[15:12] = 1101,
the unused opcode, the microarchitecture would execute a sequence of
microinstructions, starting at state 13. These microinstructions would respond to
the fact that an instruction with an illegal opcode had been fetched. Section C.7.3
describes what happens in that case.


