Avg8s: Simulation
% Given S-bit wariables A and E. =ach holding MName Walue Type Location
*® an 8-bit Stgmfec_l g'fh':muplement ?ugbera grlte A 0xE4 "&' SRAM Locat: 0x0100 [SR
* =z program to fin = average o et . =
% Place the result into warisble C. 2 ox0& - SEEM Locat: 0x0101 [SR
x. c oxoo TC SREM Locat: 0x0102 [SR
D INCLUDE <m3228pdef . inc:»
DSEG
: .BYTE 1
B BYTE 1
C: .BYTE 2
. CSEG
; inputs: 8—-bit wariables 4 and B
. output: 16-bit register C
avges: Watch 1 {Watch 2 ¢ Watch 2 _{ Watch 4
. load registers 4 and B MM e L L L
ld=s x24.4 Memory
1ds r26.B
o find average C = A+B-2 Address: | 0100
2 ?Daléiéggzrgésﬁ C=a+B 000100 E4 06 00 00 00 00 00 00 00 00 00 00
asr r2t ; least significant bit mowed to cary 00010C 00 00 00 00 00 00 00 0O 00 00 00 QO
ror r24d ; carrvy moves into most significent b 000118 00 00 00 00 00 00 OO0 OO 00 00 OO0 OO
; store the B bit result 000124 00 00 00 00 00 00 00 00 00 00 00 00
=sts C.r24 000130 00 00 00 00 00 00 00 OO0 00 00 00 00
clr cr§5 - 00013C 00 00 00 00 00 00 00 00 00 00 00 00
i;ip Kvégs 000148 00 00 00 00 00 00 00 OO0 00 00 00 0a
000154 00 00 00 OO OO0 OO 00 00 00 00 00 00
: Add two 2-bit signed 2's complement numbers. 000160 00 00 00 00 00 OO 00 OO OO 00 00 OO0
. where sum of &4 and B may be 9 bits 00016C OO0 00 00 OO 00 00 00 OO0 00 00 00 00
Dodinput: 24 and rZe are two B-bit numbers 000178 00 00 00 Q0 00 00 00 00 00 00 00 00
. output: register pair r25: r24 eguals sum of r24 and r25 000184 00 00 00 00 00 00 00 00 00 00 00 00
AdderEls 000180 00 00 00 OO0 00 00 00 OO0 00 00 00 00
=r = 00019C 00 00 00 00 00 00 00 00 00 00 00 00

: malke warisbles le-bit
=l 2?5 aulsss PR

Figure 1.Variable A is initialized to 0xE4 (or -28)
to 0x06. The program calls the Adder8l6s subroutine

i=m onm=mitiwe O=00- A

and variable B initialized
to convert A and B to 16-

Value Type Location
; inputs: S8-bit wvarisbles & and B = OxEa "'  SRAM Locac: 0x0100 [
Avgg;p“t le—hit register B 0x0E Tt SRAM Locat: 0x0101 [:
. load registers & and B c OxER '&" SREM Locat: 0x0102 [:
lds r24.a
ld= x2Z6.B
. find awerage C = A+B-2Z
roall Adder8les . C=A+B
. divide by 2
asr rZz5 . least significant bit moved to carr
ror rzd | corry moves into most significant E
. =tore the 8 bit result
=t=  C.xz4
clr r2%
st= C#l.r25
rimp AvggEs
: add two 8-bit signed 2's complement numbers. M4 v m nWatoh 1 Walch3 A Watch 3 Watoh 4
: where sum of & and B may be 9 bits
i input: r24 and r26 are two B-bit numbers
;. output: register pair r25 rZ4 equal= sum of r24 and 25 Address: | 0x100
Adder816e- 000100 E4 06 EA FF 00 00 00 00 00 00 00 O
mohe variobles 16-bit 00010C 00 00 00 00 00 00 00 00 00 0O OO0 O
Slr T2t . guess T2E i= positive 0=00:A 000112 00 0O 00 OO0 00 OO0 00 00 OO0 00 OO0 O
sbro rz4.7 ! if number i= positive guess is corr 000124 00 00 00 00 00 00 00 00 OO0 OO0 OO O
ser 25 ! guess incorrect. number is negative gool3o 00 00 00 00 00 00 00 00 00 OO0 OO Of
clx =27 00013C 00 00 00 00 00 00 00 00 00 00 00 O
z];?: igg 7 000148 00 00 00 00 QOO0 00 00 00 00 00 00 O
Toad 000154 00 00 0O 00 00 0O 00 00 0O 00 DO O
4dd r24.z126 000160 00 00 0O 00 00 00 0O 00 00 OO OO0 O
=dc  r25.TZT 00016C 00 0O 0O 00 00 OO0 00 00 OO0 00 OO0 O
Sstore 000178 00 00 0O 00 00 DO 0O 00 00 00 OO0 O
=t= C.r24 : store the lesast significant byvte 000184 00 00 00 00 00 00 OO0 00 00 00 Od o
o ?éf C+1.¥25 : store most significant bytes 000l90 00 00 OO0 00 OO0 00 00 00 Q0 00 OO o
00019C 00 00 00 00 00 OO0 00 00 OO0 00 00 O
Figure 2. The 16-bit sum is equal to OxXFFEA (or -22), which is stored in
variable C, before returning to the main program.
cCsSEG Mame Walue Ivpe
. Gt R " - A OxE4 "&-° SERAaM T
; dinputs —bit warisbles an —
. CmEput. 18- bit regictor o B Q=08 t— SEaM L
Awgos: c OxEFS TS SREM T
. load registers & and B
la= =xrz4. &
1d= =x26.B
. find averags © = A+BE-Z
+o211 adderBies D CEA+E
B diwide by 2
s=r T25 ; lesas=t significant bit moved to carx
Tor rz4d I corrv moves into most significant Lk
. =tore the 8 bit result
=t= C_.x=z4
clxr x2S
=t= C+1.x25
= rimp AwgSs PR wwatch 1 < Wvatch 2 7%
. &dd two B—bit =igned 2's complement numbers. Memony
: where= =um of A =nd B may be 9 bits=
I imput: 24 Znd rZ6 are two S—bit numbers
I Sutput: register pair 25 :r24 egusls =um of r24 and r25 e e
AdderSile= 00ol1o0c 00 00 00 00 OO 00 a0
. malke wariables 16—Lit o001l1s8 00 OO0 OO0 OO0 OO OO0 OO0
=11 25 < guss=s 25 i=s positiwe O0=00 A 000124 00 OO0 00 OO0 00 00 0O
sbrc rz24. 7 5 if mnumber is positiwve gues= i= corT Q00130 00 00 00 00 00 00 OO
==r x25 : guess incorrect. number i= negstive goolsc 00 00 00 00 00 00 OO0
;é;c igz = 000l4s 00 OO0 00 OO0 OO0 00 OO0
—ex  roo- 000154 00 0O 00 00 OO0 Q0 OO0
- add 000160 OO0 OO0 OO0 OO0 OO0 OO0 OO0
=add r24 . . r2G 000l1eCcC OO0 OO0 OO0 OO0 00 00 OO0
adc 25 .27 0o0oli17v¥E& 00 OO0 00 OO0 00 00 00
/ftorg Sa . h 1 . N £ £ Bt o0ol1is4 OO0 OO0 OO0 OO0 OO 00 0O
St= L ;. store = least =ignifican =
st= CSiilwzs I ZESYE moSe ST0niTichat bBwre= el o OO O O oo oo oD
Figure 3. Since C = (A + B)/2, the bits of the return variable C, are rotated

When shifted, the least
and then rotates into
(or -11).

to the right (which divides the number by two).
significant bit from the most significant byte falls off,
the MSB of the 8-bit wvariable holding the result. The result is OxF5



