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[14%] 4. Assume the below has already been run, and the code that follows in a, b, c, d, e, f, g will 
follow. Hand assemble the following instructions and fill in the blanks. EA is the 16-bit 
effective address. If there is no effective address, write none. (Use the G-CPU instruction set 
attached to this test). 

ORG $0032 ORG 

DataO DC.B $66 Data6 DC.B

ORG $0028 ORG 

Datal DC.B $A3 Data7 DC.B

ORG $002A ORG 

Data2 DC.B $74 Data8 DC.B

ORG $0038 

Data3 DC.B $EC ORG 

ORG $003A LOX 

Data4 DC.B $EC LDAA 

ORG $0040 LDAB 

Data5 DC.B $AB SUM AB 

ltft;f?O ADDRESS INSTRUCTION
a) $0008 STAB 48,X >(:: o/$� 

HEX ADDRESS 
0008 

EA =/�A "?)��ifValue stored =/�
=-E,,<

!
'--

-

b) $ 0 008 � LDAA 4 0 L..YA/1 f ..z.g'
//JJ _ _J,.. 6' EA = f C) I? 2 g 
rv ·<P�o A = I:// 3 

c) $0008 LDX #Data8 £,J'X#/2ftf2 
EA = $t)tJ() 9 
x = f2A �2 

d) $0008 TBA 
EA= ll'l£) E/1 
A= z.<7 

e) $0008
.d:-

LDAB Data8I.J)/18/2Af2
EA = :.;,-2 A f-2 
B

= $ff 

f) $0008   BN $EF
EA = NONE
PC after this

instruction =./tldtJA 
g) $0008    BNE $EF

EA = NONE
PC after this

instruction = $'t/OEF
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0009 
000A 

000B 

0008 
0009 
000A 

000B 

0008 
0009 
000A 

000B 

0008 
0009 
000A 

000B 

0008 
0009 
000A 

O00B 

0008 
0009 
000A 

000B 

0008 
0009 
000A 

000B 

$0048 

$3E 

$0058 

$9E 

$2A42 

$99, $AC 

$0000 

#$000A 

#3 

#37 

HEX VALUE 
/Z 

Z-1/ 

C,/ 

ZA 

EF 
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[12%] 8. GCPU Instruction Design (See the G-CPU Next State Table attached to this test) 

We want to implement a new instruction for the GCPU. The new instruction will be denoted 
as SBAM addr. It added the content of register B to register A (like SUM_BA). But, it also
stores the result into memory at location "addr". The new opcode for this instruction will be 
designated as $32 and the next state available in the Controller's ASM is $34. Show the 
additional states required to implement this new instruction in the Controller's ASM below 
and show all controller output signals that must be true in each new state for this new 
instruction: 

Assume: R/-W is True for Read and False for Write.

Control Signals: PC_INC, PC_LD_Upper, PC_LD_Lower, MAR_INC, MAR_LD_Upper, MAR_LD_Lower, 
X_INC, X_LD_Upper, X_LD_Lower, Y _INC, Y _LD_Upper, Y _LD_Lower, IR_LD, R/-W, 
ADDR_SELI :0, XD_LD, YD_LD 

Notel: The controller output signals are also shown in the G CPU Block Diagram for reference. 

Fill in the ASM for SBAM $addr (12 pts.):.--______ _,

Existing G CPU Instructions 

/f-YPR-5£L :: tJ I 
( /(/--1(,) :0) 

/11 � -;,,c:J I

µs/3 � 1/) 

State = 000000

IR_LD =T 
R/-W=T 

000001 

R/-W=T 

SBAM $addr 
Opcode = $32 

/J15A=II 
/}?58-:;,/0 
M.fC.-::./O/ 
/°C.-WC 

l<fw 
/M,A,f _ t..j)_ la 
/12,§,A -;c �,

/J,,?5d :: I 0 
L'-f;V(_ 

/?/--w 
_,4,1,t/< _ L)L //f?/£1., 

!'15.A -::o I 
M5&-;:IIJ 
�t-.T/i/L 

Note: This is NOT a proper 
ASM. Only true signals should 
be in the rectangles and ovals.










