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First: Last:

This is a closed book exam. You must put your answers on this piece of paper only. You have 50
minutes, o alocate your time accordingly. Please read the entire quiz before starting.

(5) Question 1. Specify A, B,C,D, orE ....

(5) Question 2. Answer the decimd vaue....

(4) Part 3a. Specify RegA................ ..

(2) Part 3b. Specify O or 1 ................

(2) Part 3c. Specify 0 or 1 ................

(2) Part 3d. Specify 0 or 1 ................

(2 Part 3e.Specify O or 1 ........c....e

(10) Question 4. Specify therange............

(10) Question 5. Show the machine code....

(15) Question 7. Smplified memory cycles (you may or may not need al 5 entries)

R/ 'W| Addr |Dat a |Changes
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(40) Question 8. Write the two assembly language subroutines.

DDRM equ $0252 ; Port M Direction

DDRT equ $0242 ; Port T Direction

PTM equ $0250 ; Port M1/ O Register

PTT equ $0240 ; Port T I/0O Register
org $3800 ; RAM

org $4000 ; ROM

Jonathan W. Valvano  September 24,2004  10:00am-10:50am




EE319K Fall 2004 Quiz 1A

aba
abx
aby
adca
adch
adda
addb
addd
anda
andb
andcc

asl /1 sl

8-bit add RegA+RegB

unsi gned add RegX+RegB

unsi gned add RegY+RegB

8-bit add with carry to RegA
8-bit add with carry to RegB
8-bit add to RegA

8-bit add to RegB

16-bit add to RegD

8-bit logical and to RegA
8-bit logical and to RegB
8-bit logical and to RegCC
8-bit left shift Menmory

aslal/lsla 8-bit left shift RegA
aslb/lslb 8-bit arith left shift RegB
asld/1sld 16-bit left shift RegD

asr
asra
asrb
bcc
bclr
bcs
beq
bge
bgnd
bgt
bhi
bhs
bita
bitb
bl e
bl o
bl's
bl t
bm
bne
bpl
bra
brclr
brn
brset
bset
bsr
bvc
bvs
cal
cba
clc
cli
clr
clra
clrb
clv
cnpa
cnpb
com
coma
comb
cpd
cpx
cpy
daa

8-bit arith right shift Menory
8-bit arith right shift

8-bit arith right shift to RegB
branch if carry clear

clear bits in nmenory

branch if carry set

branch if result is zero (Z=1)
branch if signed =

enter background debug nmode
branch if signed >

branch if unsigned >

branch if unsigned =

8-bit and with RegA, sets CCR
8-bit and with RegB, sets CCR
branch if signed =

branch if unsigned <

branch if unsigned =

branch if signed <

branch if result is negative (N=1)
branch if result is nonzero (Z=0)
branch if result is positive (N=0)
branch al ways

branch if bits are clear

branch never

branch if bits are set

set bits in menory

branch to subroutine

branch if overflow clear

branch if overfl ow set
subroutine in expanded nenory
8-bit conpare RegA with RegB
clear carry bit, C=0

clear 1=0, enable interrupts
8-bit Menmory clear

RegA cl ear

RegB cl ear

clear overflow bit, V=0

8-bit conpare RegA with menory
8-bit conpare RegB with menory
8-bit logical conplenment to Menory
8-bit | ogical conplenent to RegA
8-bit logical conplenment to RegB
16-bit conpare RegD with menory
16-bit conpare RegX with menory
16-bit conmpare RegY with nmenory
8-bit decimal adjust accumnul ator
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decrement and branch if result=0
decrement and branch if result?0
8-bit decrement nenory

8-bit decrement RegA

8-bit decrenent RegB

16-bit decrenent RegSP

16-bit decrenent RegX

16-bit decrenent RegY
RegY=(Y: D)/ RegX, unsigned divide
RegY=(Y: D)/ RegX, signed divide

16 by 16 signed nult, 32-bit add
16-bit unsigned maxi mumin RegD
16-bit unsigned maxi numin menory
16-bit unsigned mninumin RegD
16-bit unsigned mnimumin menory
RegY: D=RegY*RegD unsi gned mul t
RegY: D=RegY*RegD si gned nul t
8-bit |ogical exclusive or to RegA
8-bit logical exclusive or to RegB
16-bit | ook up and interpol ation
exchange regi ster contents

16-bit unsigned fractional divide
increment and branch if result=0
increment and branch if result?0
16-bit unsigned divide, X=D/X
16-bit signed divide, X=D/X

8-bit increment nmenory

8-bit increment RegA

8-bit increnment RegB

16-bit increnent RegSP

16-bit increnent RegX

16-bit increnent RegY

junp al ways

junp to subroutine

Il ong branch if carry clear

Il ong branch if carry set

long branch if result is zero

| ong branch if signed =

I ong branch if signed >

I ong branch if unsigned >
I ong branch if unsigned =
| ong branch if signed =

Il ong branch if unsigned <

I ong branch if unsigned =
I ong branch if signed <

I ong branch if result is negative
long branch if result is nonzero
long branch if result is positive
| ong branch al ways

| ong branch never

Il ong branch if overflow clear

I ong branch if overflow set

8-bit |oad nenmory into RegA

8-bit load nmenmory into RegB
16-bit | oad nenory into RegD
16-bit | oad nenory into RegSP
16-bit | oad nenmory into RegX
16-bit | oad nenory into RegY
16-bit | oad effective addr to SP
16-bit | oad effective addr to X
16-bit load effective addr to Y
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|'sr

I sra
I'srb
Isrd
maxa
maxm
mem
m na
m nm
novb
novw
mul

neg

nega
negb
oraa
orab
orcc
psha
pshb
pshc
pshd
pshx
pshy
pul a
pul b
pul c
pul d
pul x
puly
rev

revw
r ol

rola
rolb
ror

rora
rorb
rtc

rti
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8-bit logical right shift nenmory rts return from subroutine
8-bit logical right shift RegA sba 8-bit subtract RegA-RegB
8-bit logical right shift RegB sbca 8-bit sub with carry from RegA
16-bit logical right shift RegD sbcb 8-bit sub with carry from RegB
8-bit unsigned maxi numin RegA sec set carry bit, C=1
8-bit unsigned maxi numin nenory sei set 1=1, disable interrupts
determ ne the nenmbership grade sev set overflow bit, V=1
8-bit unsigned mnimumin RegA sex sign extend 8-bit to 16-bit reg
8-bit unsigned mnimmin nenory staa 8-bit store nenory from RegA
8-bit nove nenory to nenory stab 8-bit store nemory from RegB
16-bit nmove nenory to nenory std 16-bit store nmenmory from RegD
RegD=RegA* RegB sts 16-bit store nmenmory from SP
8-bit 2's conpl enent negate nmenory st x 16-bit store menory from RegX
8-bit 2's conpl enent negate RegA sty 16-bit store menory from RegY
8-bit 2's conpl enment negate RegB suba 8-bit sub from RegA
8-bit logical or to RegA subb 8-bit sub from RegB
8-bit logical or to RegB subd 16-bit sub from RegD
8-bit logical or to RegCC swi software interrupt, trap
push 8-bit RegA onto stack tab transfer Ato B
push 8-bit RegB onto stack tap transfer Ato CC
push 8-bit RegCC onto stack t ba transfer Bto A
push 16-bit RegD onto stack tbeq test and branch if result=0
push 16-bit RegX onto stack t bl 8-bit look up and interpolation
push 16-bit RegY onto stack tbne test and branch if result?0
pop 8 bits off stack into RegA tfr transfer register to register
pop 8 bits off stack into RegB tpa transfer CCto A
pop 8 bits off stack into RegCC trap illegal instruction interrupt
pop 16 bits off stack into RegD trap illegal op code, or software trap
pop 16 bits off stack into RegX t st 8-bit conpare nenory with zero
pop 16 bits off stack into RegY tsta 8-bit conpare RegA with zero
Fuzzy logic rule evaluation tstb 8-bit conpare RegB with zero
wei ghted Fuzzy rul e eval uation tsx transfer S+1 to X
8-bit roll shift left Menory tsy transfer S+1 to Y
8-bit roll shift left RegA txs transfer X-1 to S
8-bit roll shift left RegB tys transfer Y-1to S
8-bit roll shift right Menory wai wait for interrupt
8-bit roll shift right RegA wav wei ghted Fuzzy | ogi c average
8-bit roll shift right RegB xgdx exchange RegD with RegX
return sub in expanded nmenory xgdy exchange RegD with RegY
return frominterrupt
ANDB ANDB
Operation: (Ei*(Mi=E
Source Form Address Maode Ohject Code Cycles Access Detail
AMDE #apr&i 1M C4 11 1 P
AMDE opria DIR D4 dd 3 rip
AMDE ooriga EXT F4 hh 11 3 rOp
AMDE omrxl_xysp 10X E4 xb 3 rfP
AMDE omrx8 xysp 101 F4 xb f£f 3 rPO
AMDE oprxi & xysp |02 F4 xb == ff -+ ErPP
AMDE [D,xysp [O,10] E4 xb & EIfrfP
AMNDE [oprx 16 xy=sp] [ICx2] E4 xb == £f & EIPrfD
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(5) Question 1. An integer divide sometimes causes aan eror because information is lost in the
leest Significant bits. Fll in the blank
A) oveflow  B)undeflow C)dropout D)floor E) caling
(5) Question 2. What issgned integer vaue (in decimd) of the 8-bit binary number 9110100117
Question 3. Congder the result of executing the following two 6812 assembly ingdructions.
| daa #101
adda #210
(4) Part a) What isthe vdue in Regidter A after these two ingtructions are executed? Give your answer as
an unsgned decimdl.
(2) Part b) What will be the value of the carry (C) hit?
(2) Part c) What will be the vaue of the overflow (V) bit?
(2) Part d) What will be the value of the zero (Z) bit?
(2) Part €) What will be the value of the negative (N) bit?
(10) Question 4. What range of vaues can be represented an 8-hit Sgned binary fixed-point format with a
resolution, D, of 1/8? Givethe smdlest and the largest vaues.
(10) Question 5. Show the machine code generated by the ingtruction
andb -2,y
(5) Question 6. Assume Reg X isinitidly $3A00, RegY isinitidly $3900, what is the effective address of this
indruction
| eax 2,y-
(15) Question 7. Show the amplified bus cycdles that occur when the bsr  sub indruction is executed. In
the ‘changes’ column, specify which registers get modified during that cycle, and the corresponding new
vaues. Just show the one instruction.
$F120 CF4000 [ 21( O){OP }main Ids #$4000

$F123 87 [ 11( 2){O } clra
$F124 0766 [ 41( 3){PPPS }Ioop bsr sub
$F126 20FC [ 31( 7){PPP } bra |oop

***************Sorre Sthf |n here kkkkkikhkhkhkkhkkhkkkkkkk*k*k

Pur pose: increment a nunber
; Input: RegA, range 0 to 255
; Qut put: RegA=l nput +1
; Errors: overflow if 255
$F18C 42 [ 11( 10){O }sub inca

$F18D 3D [ 5]( 11){Uf PPP} rts
$FFFE org $fffe
$FFFE F120 fdb main

(40) Question 8.

Part a) Write an assembly language subroutine that sets al of Port T to outputs and dl of Port M to inputs.
Bascdly, this function sets the gppropriate direction registers.

Part b) Write a second assembly language subroutine that sets Port T to $55 if the vaue of Port M isless than
$20 (treated as an unsigned number). Conversdly, if the vaue of Port M is greater than or equal to $20, then
Port T is unchanged. Do this once then return from the subroutine.
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