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Firgt: Middle Initid: Last:
Thisisaclosed book exam. Y ou must put your answers on this piece of paper only. You have
50 minutes, so dlocate your time accordingly. Please read the entire quiz before starting.

(5) Question 1. Digitd vdue

(5) Question 2. Baud ratein bitysec

(25) Question 3. Show subroutine

(5) Question 4. Show the code

(5) Question 5. Ligt variables A,B,C,D,E,F,G

(5) Question 6. Ligt variables A,B,C,D,E,F,G
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(5) Question 7. Givevaueof xXxx

(5) Question 8. Givevaueof xxx

(5) Question 9. Specify A,B,C,D, E

(5) Question 10. Give the output sequence

(5) Question 11. Giveindructionforyyy

(5) Question 12. Givevdueof zzz

(5) Question 13. Specify A,B,C,D, E

(5) Question 14. GiveR; inchms

(5) Question 15. Specify A,B,C,D, E

Jonathan W. Vavano November 19, 2004  11:00am-11:50am



EE319K Fall 2004 Quiz 3A Page 3

(5) Question 1. Ananaog voltage of 1.25V is placed on the ADC input pin. What digital value results
from the 10-bit unggned right-justified ADC converson?

(5) Question 2. A serid port is configured to run with a bandwidth of 1000 bytes/sec. The protocal is
8-bit data, 1 stop, and no parity. What is the baud rate of this port in bits/sec?

(15) Question 3. The SCI SR1 regigter contains the TDRE and RDRF flags
7 6 0

5 4 3 2 1 0
R TORE TC RORF IDLE QR HF FE PF
W
RESET: 1 1 i ] [i] [i] 1] [¥]

TDRE — Transmit Data Register Empty Flag
TDRE 15 set when the transmit shift register receives a byte from the SC1 data register. When TDRE
is 1. the transmit data register (SCIDRH/L) is empty and can receive a new value to transmit.Clear
TDRE by reading SCI status register 1 {SCISR1). with TDRE set and then writing to SCI data register
low (SCIDRL).
| = Byte transferred to transmit shift register; transmit data register empty
0= No byte transferred to transmit shift register
RDRF — Recerve Data Register Full Flag
RDRF is set when the data in the receive shift register transfers to the SC1 data register. Clear RDRF
by reading SCI status register | {SCISR1) with RDRF set and then reading SC1 data register low
(SCIDREL).
| = Received data available in SCI data register
0 = Data not available in SCI data register

The SCI DRL regigter serid input/output data. Write a subroutine that inputs a CR-terminated string
from the keyboard. For each character, it waits for new input using busy-wait (gadfly) synchronization.

The subroutine uses call by reference parameter passing with RegY. When CR istyped, savethe CRin

the string and return. Y ou don't need to write theinitidization ritud.

CR equ 13 ; return

SCl SR1 equ $00CC ; SCI Status Register 1
SCI DRL equ $00CF ; SCI Data Register Low

(5) Question 4. Write assembly code that alocates a 16-bit Sgned locd variable with an initid vaue of
507

Condder the following C program.

static short A=4,

const short B=5;

vol atil e short C=6;

void function(const short D, short E){
static short F=7;
short G=8;

}
(5) Question 5. Lig dl the variablesin the above C program are stored in ROM?
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(5) Question 6. Lig dl the variables in the above C program are loca (stored temporarily on the stack
or in aregiger)?
(5) Question 7. Congder the following assembly subroutine that creates alocd variable cdled buf f

of size 25 bytes.

buff set xxx ; binding

subl pshx ; save register X
| eas -25,s ; allocate buff

; ****phody of the subroutine
staa buff,s ; store into buff][O0]
; ****end of body

| eas 25, s ; deal | ocate buff
pul x . restore register X
rts . return

What vaue should you usein the x x X pasition to implement the proper binding of thisloca variable?

(5) Question 8. Condder the following main program thet cals an assembly subroutine using cal by
vaue parameter passing on the stack. The subroutine uses Register X stack frame.
data set xxx ; bi ndi ng
mai n | ds #$4000
| dy #1000
pshy ; pass 16-bit data parameter on stack
j sr sub2
pul'y
st op

sub2 pshx ; save register X
t sx ; create Register X stack frame
|l eas -10,sp ; allocate locals

; ****pody of the subroutine

| dd data,x ; get data paraneter
;****end of body

| eas 10,sp ; deallocate locals

pul x ; restore register X

rts ; return

What vaue should you usein the x x x position to implement the proper binding of this parameter?

(5) Question 9. When debugging a subroutine, we often call the subroutine with a specific st of
inputs. If the outputs are incorrect, we make changes to the subroutine and cal it again with the exact
same inputs as before. What debugging processisthis?

A) Sabilization,

B) Profiling

C) Desk check

D) Nonintrusiveness

E) Monitor
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The following 6812 assembly program implements a two-input two-output finite state machine.
org $4000 Put in ROM

00,10
6812
PM1ia—
PO «— P!
PT1 |—p»

00, 0 | PTO > Output

01 01,
11
S1 fcb 901 Cut put
fcb 5 Vait Tinme

fdb S2,8S1, S2, S3
S2 fcb %0 Qut put
fcb 10 VWit Time
fdb S3, S1, S2, S3
S3 fcb %1 Qut put
fcb 20 Wait Tinme
fdb S1,S1, S2, S1
Main I ds #$4000
bset DDRT, #3503 ; PTT1, PTTO are LED outputs
yyy DDRM #$03 ; PTML, PTMD are switch inputs

| dx #S1 ; Initial State pointer

FSM | dab 0O, x ; Qutput value for this state in bits 1,0
stab PTT
| daa 1, x ; 8-bit Wait in this state
bsr WAIT
| dab PTM ; Read i nput
andb #$03 ; just interested in bits 1,0
| sl b ; 2 bytes per 16 bit address
abx ; add 0, 2,4, 6 dependi ng on input
ldx zzz, X ; Next state depending on input
bra FSM

(5) Question 10. If theinput is 10, what will be the output sequence?
(5) Question 11. Which indruction goesintheyyy postion?

(5) Question 12. Which number goesinthez zz postion?
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(5) Question 13. Consider a matrix with 4 rows and 6 columns, stored in column-mgjor zero-index
format. Each element is 1 byte or 8 bits. Which equation correctly calculates the address of the dement
at row | and column J?

A. baset!+J

B. baset+4*1+J FS WV
C. baset|+4*J

D. base+6* 1+J R

E. baset1+6*J

Dy Vi
(5) Question 14. Specify the resstor valuefor Ry, assuming LED current 14 ‘
is 1 mA, the LED voltage V4 is 1 V, and the gate output voltage Vo is Vor
0.5V.

7405

(5) Question 15. Which registers are pushed on the stack by swi and pulledoff by r t i ?
A. dl registers but the SP
B.PC
C. PC and CCR
D. dl regigersincluding the SP
E.SP
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aba 8-bit add RegA=RegA+RegB

abx unsi gned add RegX=RegX+RegB
aby unsi gned add RegY=RegY+RegB
adca 8-bit add with carry to RegA
adcb 8-bit add with carry to RegB
adda 8-bit add to RegA

addb 8-bit add to RegB

addd 16-bit add to RegD

anda 8-bit logical and to RegA
andb 8-bit logical and to RegB
andcc 8-bit logical and to RegCC

asl /I sl 8-bit left shift Menory
asla/lsla 8-bit left shift RegA
aslb/lslb 8-bit arith left shift RegB
asld/1sld 16-bit left shift RegD
asr 8-bit arith right shift Menory
asra 8-bit arith right shift

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

bclr clear bits in nmenory

bcs branch if carry set

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

bgnd enter background debug node
bgt branch if signed >

bhi branch if unsigned >

bhs branch if unsigned =

bita 8-bit and with RegA, sets CCR
bitb 8-bit and with RegB, sets CCR
bl e branch if signed =

bl o branch if unsigned <

bl s branch if unsigned =

bl t branch if signed <

bm branch if result is negative
(N=1)
bne branch if result is nonzero
(Z=0)
bpl branch if result is positive
(N=0)

bra branch al ways

brclr branch if bits are clear

brn branch never

brset branch if bits are set

bset set bits in menory

bsr branch to subroutine

bvc branch if overflow cl ear

bvs branch if overflow set

call subroutine in expanded nenory
cha 8-bit conpare RegA with RegB
clc clear carry bit, C=0

cli clear 1=0, enable interrupts
clr 8-bit Menory clear

clra RegA clear

clrb RegB clear

clv clear overflow bit, V=0

cnmpa 8-bit conpare RegA with nmenory
cnpb  8-bit conpare RegB with menory
com 8-bit |ogical conplenent to
Memor y

coman 8-bit logical conplenent to
RegA
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conmb 8-bit |ogical conplenent to
RegB

cpd 16-bit conpare RegD with menory
cpx 16-bit conpare RegX with menory
cpy 16-bit conpare RegY with nenory
daa 8-bit deci mal adjust
accunul at or

dbeq decrenent and branch if

resul t=0

dbne decrenent and branch if
result?0

dec 8-bit decrement nmenory

deca 8-bit decrenment RegA

decb 8-bit decrement RegB

des 16-bit decrenent RegSP

dex 16-bit decrenent RegX

dey 16-bit decrenent RegY

ediv RegY=(Y:D)/RegX, unsigned

divi de

edi vs RegY=(Y: D)/ RegX, signed divide
emacs 16 by 16 signed mult, 32-bit
add

emaxd 16-bit unsigned maxi mumin RegD
emaxm 16-bit unsigned maxi mumin
menory

em nd 16-bit unsigned mninumin RegD
em nm 16-bit unsigned mnimumin
menory

emul  RegY: D=RegY*RegD unsi gned nult
emul s RegY: D=RegY*RegD si gned mul t
eora 8-bit logical exclusive or to
RegA

eorb 8-bit logical exclusive or to
RegB

etbl 16-bit | ook up and

i nterpolation

exg exchange register contents
fdiv 16-bit unsigned fractiona

divi de

ibeq increnment and branch if

resul t=0

ibne increment and branch if
result?0

idiv 16-bit unsigned divide, X=D/X
idivs 16-bit signed divide, X=D/X
inc 8-bit increment nmenory

inca 8-bit increnent RegA

incb 8-bit increnent RegB

ins 16-bit increnent RegSP

i nx 16-bit increnment RegX

iny 16-bit increnent RegY

jmp junp al ways

jsr junp to subroutine

I bcc long branch if carry clear

I bcs long branch if carry set

I beq long branch if result is zero
I bge long branch if signed =

I bgt long branch if signed >

I bhi  long branch if unsigned >

I bhs 1long branch if unsigned =
Ible long branch if signed =
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Iblo long branch if unsigned <

Ibl's long branch if unsigned =

Iblt 1long branch if signed <

I'bm long branch if result is
negative

I bne 1long branch if result is
nonzero

I bpl  long branch if result is
positive

Ibra long branch al ways

I brn 1ong branch never

I bve long branch if overflow clear

I bvs long branch if overflow set

| daa 8-bit |oad nenory into RegA
Idab 8-bit | oad nenory into RegB

| dd 16-bit | oad nenory into RegD

I ds 16-bit | oad nemory into RegSP
| dx 16-bit | oad nenory into RegX

I dy 16-bit | oad nenory into RegY
leas 16-bit |oad effective addr to
SP

leax 16-bit load effective addr to X
leay 16-bit |load effective addr to Y
I'sr 8-bit logical right shift
menory

Isra 8-bit logical right shift RegA
Isrb 8-bit logical right shift RegB
Isrd 16-bit logical right shift RegD
maxa 8-bit unsigned maxi mumin RegA
maxm 8-bit unsigned maxi mumin
menory

mem determ ne the membership grade
mna 8-bit unsigned mninmmin RegA
m nm 8-bit unsigned mninmmin
menory

movb 8-bit nove nenory to menory

movw  16-bit nmove menory to menory

mul RegD=RegA* RegB

neg 8-bit 2's conpl enment negate
menory

nega 8-bit 2's conplement negate
RegA

negbh 8-bit 2's conpl enent negate
RegB

oraa 8-bit logical or to RegA
orab 8-bit logical or to RegB
orcc 8-bit logical or to RegCC
psha push 8-bit RegA onto stack
pshb push 8-bit RegB onto stack
pshc push 8-bit RegCC onto stack
pshd push 16-bit RegD onto stack
pshx push 16-bit RegX onto stack
pshy push 16-bit RegY onto stack
pula pop 8 bits off stack into RegA

pul b
pul ¢
pul d
pul x
puly
rev
revw
rol
rola
rolb
ror
rora
rorb
rtc
rti
rts
sbha
sbhca
shcb
sec
sei
sev
sex
st aa
st ab
std
sts
st x
sty
suba
subb
subd
SWi
tab
tap
t ba
t beq
t bl
tbne
tfr
t pa
trap
trap
tst
tsta
tsth
tsx
tsy
t xs
tys
wai
wav
xgdx
xgdy
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8 bits off stack into RegB
8 bits off stack into RegCC
16 bits off stack into RegD
pop 16 bits off stack into RegX
pop 16 bits off stack into RegY
Fuzzy logic rule evaluation

wei ght ed Fuzzy rul e eval uation

pop
pop
pop

8-bit roll shift left Menory
8-bit roll shift left RegA
8-bit roll shift left RegB
8-bit roll shift right Menory
8-bit roll shift right RegA
8-bit roll shift right RegB

return sub in expanded
return frominterrupt
return from subroutine
8-bit subtract RegA=RegA- RegB
8-bit sub with carry from RegA
8-bit sub with carry from RegB
set carry bit, C=1

set 1=1, disable interrupts
set overflow bit, V=1

sign extend 8-bit to 16-bit
8-bit store menory from RegA
8-bit store menory from RegB
16-bit store nmenmory from RegD
16-bit store nmenmory from SP
16-bit store nmenmory from RegX
16-bit store menmory from RegY
8-bit sub from RegA

8-bit sub from RegB

16-bit sub from RegD

software interrupt, trap
transfer Ato B

transfer Ato CC

transfer Bto A

test and branch if result=0
8-bit look up and interpolation
test and branch if result?0
transfer register to register
transfer CCto A
illegal op code, or

menory

reg

sof tware
8-bit conpare menmory with zero
8-bit conpare RegA with zero
8-bit conpare RegB with zero
transfer S+1 to X

transfer S+1 to Y

transfer X-1 to S

transfer Y-1 to S

wait for interrupt

wei ghted Fuzzy | ogic average
exchange RegD with RegX
exchange RegD with RegY

exanpl e addressing node | Effective Address
| daa #u i mredi at e none
| daa u direct EA is 8-bit address (0 to 255)
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| daa U ext ended EA is a 16-bit address

| daa mr 5-bit index EA=r+m (-16 to 15)

| daa v, +r pre-increnent r=r+v, EA=r (1 to 8)
ldaa v, -r pr e- decr enment r=r-v, EA=r (1 to 8)

| daa v, r+ | post-increment EA=r, r=r+v (1 to 8)

| daa v, r- post - decr ement EA=r, r=r-v (1 to 8)

| daa A r Reg A offset EA=r +A, zero padded

| daa B,r Reg B of f set EA=r +B, zero padded

| daa D, r Reg D of fset EA=r +D

| daa q,r 9-bit index EA=r+q (-256 to 255)

| daa Wr 16-bit index EA=r +W (- 32768 t o 65535)
ldaa [D,r] | D indirect EA={r +D}

Ildaa [Wr] | indirect EA={r+W (-32768 to 65535)

Motorola 6812 addressing modes

Pseudo op
org org
= equ
set
dc.b db
fcc
dc.w dw
dec.l dl  .long
ds ds.b rnb
ds. w . bl kw
ds. | . bl kIl

fcb byte

fdb .word

meaning

Specific absolute address to put subsequent object code
Define a constant symbol
Define or redefine a constant symbol

Allocate byte(s) of storage withinitialized values

Create an ASCI| string (no termination character)

Allocate word(s) of storage with initialized values
Allocate 32-bit long word(s) of storage with initialized values

. bl kb Allocate bytes of storage without initialization
Allocate bytes of storage without initialization
Allocate 32-bit words of storage without initialization
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