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1. Fill the following output controls signals used in MUQ (Fig. 1). The enable signal like ACCce, PCce is active high. If

RnW equals 1, the memory will be read. (10%)

Inputs Outputs
Instruction | Opcode | Reset| Ex/t | ACCz |ACC15| Asel | Bsel |ACCce| PCce | IRce |ACCoe| ALUfs [MEMrg| RnW | Ex/t
DA S | 0000 | O | O | ox | o x & | |l 0 | =B | | | 1
0000 0 1 X X 0 0 0 1 1 0 B+1 1 1 0
ADD S | 0010 | 0 | O | ox | ox | |l O | AB | | 1. 1
0010 0 1 X X 0 0 0 1 1 0 B+1 1 1 0
JMP S 0100 0 X X X 0 B+1 0

. What is the addressing mode? Explain the following addressing modes and write down an ARM instruction with the

addressing mode: Immediate addressing, Base plus offset addressing, and Base plus scaled index addressing. (8%)

. Please explain the meaning of the following ARM instructions. (16%)

(1) ADD r0, r0, r0, LSL #1 (2)ADDS  r2,r2,10
RSB r0, r0, r0, LSL #3 ADC r3, r3, rl
(3) LDR ro, [r1], #4 (4) CMP ro, #3
STMFD ri3!, {r2-r9} ADDNE r1,r1,r0
. Find out if the following instruction format is correct or not. If incorrect, point out the problem. (16%)
(1) LDMFB rit, {r5, r4, r9} (2) ADD 13,15, #1023
(3) MOVS r4, r4, RRX #2 (4) SUB ri, r2, r3, LSL #32

. Please indicate the datapath activities for the different type of instructions in Fig. 2.  (10%)
. For the following C-expression: if((r0==r1) && (r2==r3)) rd++;

(1) Write down the corresponding ARM code without using the conditional execution. (But you can still use
conditional branches.)  (6%)

(2) Write down the corresponding ARM code using the minimum number of instructions.  (6%)

. Please briefly explain the type of ARM exceptions, and ARM architecture how to handle an exception (including

exception entry and exception return). (10%)
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Data processing instruction: Data store instruction (STR):

register - immediate operations 2nd cycle - store data & auto-index

Fig. 1 Fig. 2(a) Fig. 2(b)



