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ABSTRACT
"Speech synthesis" project is apply IBM PC/XT Computer for
manages sudio signal and other informstion. These information are
about number of byte in ocne speech-ward, pocsition of speech~-word
and use these information far program memories. These memaory are

used in Z-88 processor board which has "Speech synthesis circgit".
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gk ?
db ’ l,l,s‘
db ‘ES:’ 8!
as DIy,
de  SAVE jsave sound on  AAM
de  S0UND yeound to 5P,
drn DISK jeave date to gich
dw LOAD jloed data fore dick
dw OUIT saolo DOS
dg DISPLAYH isglay detz in PAM
dn TESTDAC  jtest dac
ENDS
.. SYETEN EDUARTES
eqe  (780h
goe 078tk

ege 0792k
eqe 0783k
gqu 0734k
Bqu 6000 R
ege JFFFh

equ 32748
22

equ



Jeeernnsansooa.d START PROGRAM.....

CSES  SEEMENT opublic 'CODE’
#SSURE  C5:CSEE,DS:DSER
BAIN  PROC  FAR
start: clrecr sclear screen
BGY  &x,05eg 'DS--\data cegrent
BGV ds ax
gotaly 20 5
h'ltEﬂ“g head
gotoXY 24,4
nrx*euss? head!
gotoXy 2
ur;teassg head2
goteky 20,8
hnteassa headd
gatelY 2¢,9
urxtezssa headd
gatoXY 20,19
urxtesss heags
gatolY 20,
¥ritease heads
KOV ¥, contral
&oY a’,?Br i+ write contral word 8258
out dx,al
rep:  readkBD  case ; REPEAT
Ll al CsSE } read(K30,ch)
Cep al ] case ch in (¥,P,B,L,0,R] dc
jne B H M Lall save
1 i, ; Py Lall spund
isp =ub H By Call dick
B cap al,'p’ ; Li Call loag
jne d : f: Call guit
B i, . R: tell displaya
iep sub
g: Cap al,'d’
jng !
0V di 4
jap sul
I ta; aly 't
ine g'
EQV 1,4
inp sub
g: CEp &, g’
ine dn
a0V d1,8
jap tub
dp: Lgp at,'r
ine t
ECV di, 10
izp sl
t: Cap zl, 't
ine TEp
DY 8,12 )
sub:  call table(dil ; UNTIL ch in IR,P,B,L,0,R]
Jag start
NAIR  ENDP
3 SRYE

jsave cound to memory ON 32 K byte

e'xt cound in neror
Savz  PRoc

cleser
gotoXy 25,10
arztez=sg "headstro
GOV JEtartADDR

E butfer

<



BOV
EGV
£5Y
goteXY
call

85,24
gi,9

cy ,usBYTE
18,15
shoraddr

rezodkBS  cher

cpundd: oy

Tk in
and
iz
EOY
out
5OV

INTs i
and
jrz
KOV
in
aov
&ov
out
ine
loop
gotolY
cail

dx portl
al,dx
al,40h
ck
gy ;porthDC
dy 2!
dx,nortl

YN

gz, portADC
2l dx

e;:fdi} gl
2007
qx:al
saundo
15,15
chowaddr

nop
readkBD char

ret
SAVE ENDP
3 SOUND

sboad sound to

cpecker

ino exit garaeeter

Soump
clrecr
gotoXy

ROE  NEAR

25,10

writercsg headsound
read¥BD char

a0v
&0V
8oy
acv
sound!s  acv
EGV
gut
inc
cell
loop

an

re
SOUND  EMDP

JDELAY
sdetay sourd

ax,startABDR
2

di,0

tx  nueBYTE
gl eceldil
ga,portd
dx,al

gi
delay
soungd!

v#ixt tige conctance

beLaY  pRoc
push
&GV

Locp2s  dec
m2

pa

re
DELRY  EXDP

; SHOWADDR

o
tx, 1Bk
4
Toopl
o

$E5 5 DI --> ader. data e
surite t'ES:',segeent,’DI:',nffsst)
ywait key presse
theck start hold
regeat until start hold=t
PL &)

write ADC -

rezeat until interrupt =0
1pf 7)

3

j

3

H

H

3

$ .

y test interrupt
H

5

)

y read ADC to RAR
H

H

H

sent sound to SP.

s£5:01--7data in RAM

;sent detz to 5P,

yhusber delay in C¥



yshow address on screen
1data %S, OFFSET

SuaKADOR PROC
push ¥ jeave £
goy  anes jerite ('ES: ' cegeent)
uritetssg nenadd! )
sov  Bi,zh yeata in BL
puch &
call  write
pop
gev  blal
call  write

writemssg blank ]
writenssg newadd?  jwrite ('DIr ' offset)

gxy  ax,di
sov  bl,ak
push  &x

call  write
Bep &R

aov  kl,al
call write

SHEWABER EﬁgP -

JHRITE
wwrite data in BL oa ccreen
ydata ic biper
WRITE FROC HEAR
BGY ah, bl ydata in BL

gav al,ah
and ah,0¢0k  smark 4 high bit
B0V ch 4

shr ah, el ;shift right 4 bit
tall  display

S0V ah,al

and ah, 0tk jeark 4 low bit
cail display

(3

r
¥RITE  ENDP

s DISPLAY

yeonvert binary to hext

jand dicpl

DrseLaY " PROC HEAR  jromvert RINARY to HEX
tap  ah,Osh j1f data »= 10 then date + 7h
jl" oneNINE 1 elee pop
add  2h,07h ; datai=data+dfh

oneHINE: add  ah,30h

: writeCH zh yurite (data)

ret
DISPLAY ENDP

1 DISK
ysave cound to disk
yenter file nage
bisk™ prac
tlrecr
writesseg shon
jreed partnase of file to be open
rfadnssg gz, str
n

sinsert zero in buffer failauing nase
sov  bl,stre! ;3et 8 of byte read
gy bh,l

&0V [sfr+bx+2},0 1zere in to byte
jereat file

sov  Ox,offset ctre2;addr of nase

oy a,d jnoreal attribute
sov  ah,3ch screat file function
int  2th



gov  handle,ax setor handie

j£  errord  error returs

ierite file to dick

push  ds jeave date se?aent
sov by handle ;get  handle file
gov  cx,nusBYTE  sget  nuzber of b¥te
pov  av,ctartADOR sget cegaent bufter to write
Bey  ds,ax

oy gdu,0 yoffeet @

sow zh,40h surite file function
int 2Lk

pop ds sreturn  data cegeent
it grrord serrer retern

icloce file and exit
gev by, handle

oy ah,3eh

int  2ih

it errord
writeassg 06

readiBD char

ret
grrord: writesssg er seassege file error
readBD char
ret
DISK  ENBP

sLOAD o
ylcad sound in disk to buffer
senter file name
(98D PRoC
clrser
writezcen showload
ireadéile nake

rfadessg B2x,str sread file nase
a

vincert zerp in buffer Fol!ouing nage
g0V gi,str+l soet 3 of byte read
ROV

it
5OV [s£r+bx+2],0 s2ero in to byte
jopen file
sov Oy, offset stredyaddr of naze

g0y al,0 jFile open for reading
g0¥  &h,3zh jereat file function
int 2tk

gov  handle,ax jotor handle

it errord jerror return

ireed file

pusk  ds jsave data se?;ent

sov b handle seet  handle file

oy ox,nuBBYTE  sget  nusber of b¥te
soy  an,startfBDR  jget cegment buffer to read
EOv  Jde,ay

gov  dx,d joffset 4

sov  ah, 3k surite file function
ist  24h

pop ds jreturn data segzent
ic ereerd

csp ax,0 yng at EOF

je errerd

iclose file end exit
nGY by, handle

g0y eh,eh
int 2tk
it errert

writeacsg Ofload
reagkBl char
ret

grrord: writescsp er sEassage file error
readkBl  cher



ret
LOAD  EXDP

s DISPLY
1disply data in meazory buffer

brseLavy pRoC NEAR
clrscr
gotolY 20,2
vritesscs heads
g0y &%,startRODR
B3V ES,an

sov  di0
£en: nl .
scy L0 yfor & 3= 0 to 25 do
c?ll chowaddr
n .
forDl:  mov  ch,0 7 for ni= 0 te 30 do
tord2:  mov  Bles:{éil; writefdatal;
pusk  cx
call  write
writesccg blank
pep o
it th
inc di
tap  ch,ith
il forh2
rl jwriteln
int ¢l
cap  ci i0h
i torbt
nl
nl

rezdndd cher
sov &l char

cap al,'q’
jnge oo
ret

DISPLAYX ENDP

s TESTDAC
itect DAC 0800
testoac pROC kesR
tlreer
writesesg headd
gov  ax,startADDR
BOV  8S,a¥
oy di,0
8oy Cx,nusBYTE
losptet: mov 2l 0ah
g0y esi(dil,al
inc i
loop  looptet

ret
TESTDAC ENDP

s OUIT
sexit to DOS
dur pRoC FaR
BGY an Ac00k
it 21k
QIT  ENDP

€SE6  ENDS

STACK  SEGMENT stack 'STACK'
gy &4 dup 42

STACK  ENDS
ERD



PROGRAM: PROJECT 280
HRITER : HR.SUKGVEN YUYONG
DATE & 18A1/3

PR R R T X T RN
Bt Bent B St Bt Bt et
)
1
3
g e et St Bt Pt et

1Systes cquate

PB25%:  EDY O3IH  3BA55 I control port
POGRT C:  EQU OZH 382535 I port £
PORT B: EQU (1R 38255 I port 8
PORT_A:  EOW OOH 38253 1 port A
kCRD: £G4 B2R 318250 I control word

STACK:  EQU OFFFH iRddr. stack
ST E 1fH
EOT: EQU iBH

& E0Y OAY
3 £ OB
O £l GEH
0 £l GFY
0k 0 GAH 3----

ROM 0:  EQU 1:11l1108
RONT1:  EOU (11111013
ROM™2:  EQU [1111011B
BUFFER CONNAND: ZOU 0BOGH
BUFFERSPEED:  EQU 0B40M
BUFFERTFUEL:  EOU  0B4OH

;Pro?rai BRI
slnitial eddress COQOH

BRE 0000
LD 3,0
DN § 1Poner up delay

L9  SP,STACK ;Set stack

LD &, HORD

GUT  1P2255) 4 ;Set port 825
;This contrel word set port
jPart & is input port.

MATN: CALL  READ _COMMAND srecive coseant fore main board
ggLL ;Zgﬁ_tﬂﬂhéﬂﬂ ywark coneand

sRERD_CONNAND :
jread cosgend fora portB255 & save roezand in BUFFER CONMAND

9
C and rort £ are cetput port.

jexit paraeter BUFFER_COMNAND -
hEAD_CONKAND:
LD  HL,BUFFER COMMAMD  ;zet addr. buéfer
RED_CaMt: CALL Ré&a_PQRT sread data fora easter beard
ce  so7 ydata = start of text ?
RET W1 sne, datz error
Lh  (HL) A $VES,
INC  HL yeave 'SOT°
RED CONZ: CELL READ_PORT sreazd data
LD dHL)LA jeave datz
1N KL shuffer + |
ge EOY jdata = end of text
~ggT N2,RER_CON2 3o, read again

$READ_PORT
sread port 8235 by hendchacking
;Pe? iz sent ACK



+Pb0 in STOBE
,exzt parazeter
h= dgtaFﬁaanand

éEAD_Ponr: Lo ssent ack =
ouT tﬁonr L),

RDP1r IN O, (PORT 3 1stobe =0 7
BIT 7.8
3k uipp Py
tD & OFH jyes,
GUT  1AGRT £ A izend ack =

RD_P2:  IN A, (PORT istobe ={ ?
BIT 7.4
JB 1,0 P2
N {PORT_B} jyes,raset Ph7
RES 7.4
L B, ﬁ jetor in B
LD A,8FH bsent ack = §
0uT 450&1 0,8
LD 4,8 jvalue in 4
RET

§ TYPE_CONNEND

tind t e coskand and sent cound to GP,

hyee _CORRAND: :
EgLL REQD_TYPE iread type fors buffer cozzznd
gg ZéTYPE_NGRNAL itype '8' ic norsal
30 1,TYPE_SPEE) itype 'B' ic speed
o

38 1,TYPE_FUEL

RET
TYPE_NORKAL:
CALL

COLL HORNEL COMKAAD
TYPE_SPEED:
CALL

SPEED_COMMAND

RET
TYPE_FUEL: gé#L FUEL _CDENAND

jREAD_TYPE

itype '€ is fuel
yany type return

,read “type cossand fore bubfer rorsand

‘thE in buffer ¢!

jexit parageter in &

kEAD TYPE: LD HL, BUFFER CONHAND
(o &,

INC HL

gr 807
JR NZ,TYPE_CBY
(0 &l
RET

TYPE_COL: LD AU
RET

NORKAL CONMAND
sspund 1t one ctatesent
{oRNAL_CONNAND:

LD HL,BUFFER_CORNAND

INC KL

ING HL

th A, 4HL)

e o

CSLL €, SOUND_KORMAL
SOUND MOPMAL'

A8
LB 1% TABLE
) 3,6

A0 1% DE

jcosrand i correct?
,nc, set type anything
syes type in A

jeeasand in buffer 2

yeosmant is correct ?
5785,
HP

3extER WOrg
stekle



Lo L, (1540} ’ yaddr, low
(0 8, (11+1) 'addr high
CALL SBUND

BET

336UND
sent sound to speaker
-H'-uddr ef saund

SoowD:  Rush ML
PoP  IX s1d ix 41
SOU_LODP: LD A, ¢INed) tend of statsent 2
P OFFH
RET 2 yyes, ret
BUT  (PORT_C),A jselect ROM
Lb L,(I!+1) ,udd! £oind
LD H,f1xe2
LD L, {1Xe3 snuaber byte
LD B{1Ked) )
L E,{leD) jdetay tise
S0U_WORD: LD &, (HD)
oUT  (PORT_A), 8
s D,
504_DELAY:
DEC D ydelay tiee
J8  N1,504 DELAY
INC  HL
DEC  BC rend nusber byte
Lb 4B
R c
dR NI,50U WGRD
Lh BC DEH inext word
4D I! BC

Foosol _Looe

3 SPEED - CORNAND
statenent ic speed... ke,

SPEED CQKHAND
ﬁt (BUFFER_COMNAND 3507

IdC ‘cade or type
ING HL 1first valie
td 3,0
5P#_CeMl: LD &, (HL) jcount nusber coasang
CF gl
R 2,8PH_FILL
INC B
I HL
3F  SPH_COM!
SPH_FILL: yselect type nusber
Lb Q 8
£a
4 Z SPEED ¢
o2
Jn 1,5PEED 2
gp 3

18 1,9P860 3
SPEED_{: CALL SPEED ONE
SPEED_2: St SPEED_THC
SPEED_3:  CALL SPEED_TREE

PEED BNF

gED th
CALL LOAD SPEED
Lb HL BOFFER_CoNMAND ;SOT
INC ycode or type



IRC  HL yéirst value

(0 A, (4L
t) 84 joffcet =4
£ALL Luln VALUE

Lp 12

ChLL Luﬁn N

(5 H BUFFEP_SPEED

gé%L SGlND

18PEED T
eed ,..ten ...k;
4

ED_THD:
CALL LDAD SPEED
LD HL,BOFFER_COMNAND
I H
INC HL
TN I
i B4 soffset= 4
CALL LoAﬁ VALUE
(D 1offsets 12

CoLL Lobo TEN
LD 1pffset=18
EQLL Laén YRLUE
CALL LeAn N
LD HL BIEFER_SPEED
CALL  Sdump
RET

3SPEED TREE

Eeed Jhundres L. .ten,..kn

i ED_TREE:

CALL LOAD SPEED
hﬁ HL,BGFFEP CONNAND

e
LD A, (HL)
n 8ts

CALL Lcéa VALUE
{5 6,17
£ALL LoAn kuDQEQ
{D
CMLWM?NM
chL Léan TEN
CALL Léan _YALUE
LD

CALL LoAn (N

(D HL,BOFFER_SPEED
CE;L séunn

sFUEL_COMRAND
sstatesent ic fuel..
FUEL CommaND:
Lo HL BUFFER_CONMAND ;507

IHC -code or type
INC HL f*rst valug
3,9

FUE_COME: LD 4, (HL) jcount nusber coamand
e Elr
Jr 1,FUE_FILL
I 8
INC  HL
P FUE COMt

FUE FILL: jselect type nesber
g b

R 1,FUEL
2



R 1,FUEL2
P 3
JR 1,FUEL3
RET
FUEL i gnLL FUEL_ONE
FUEL_2: gALL FUEL_THO
FUEL 3: CALL FUEL_TREE
sFUEL_ONE
fugl™...kn.
Het _OHE:
CALL LOAD FUEL

LD HL,BOFFER CONMAND 507

INC  HL scode or type
!gC 2L(HL) sfirst leLE
L

(0 B4 soffset =4
CALL LOAD vALUE

b BC, 13

CALL LOAD n

LD HL,BOFFER_FUEL
et salup

RET

'FU5% THo

S & IS 1.
tUEL _THO:
CALL LDAD FUEL .

LD HL,BIFFER_COMNAND

INC HL

NG HL

LD A, (4L}

10 B4 sobfcet= &
COLL LOAD VALUE

19 BC.17 soffset= {2

D
CALL LeAD TEM
LD BCxIB joffet=1B
CALL LORD vaLuE

b EC,2%

CALL LOAD M

LD HL,BOFFER FUEL
CaLL  SOUND

RET
sFUEL_TREE
-fuel hundres L. ten.. . kg
FUEL_TREE:

CALL LDAD FUEL

LD Hi,BOFFER_COMNAND

INC KL

ING 4

LD &, (HL)

0 Bt

CNLLMDVM%

CALL Lnénguunaprs

CALL L&An VALUE
(0 BC,A
EALL Léno TEN

CALL Lékﬂ _MALUE

CA'L LoA yn
LD HL,BIFFER_FUEL
EQ%L Slunp

sLOAD SPEED
sload 'speed’ in REM buffer cpeed
(aap_speEn: L #.,GPEED sin tatle



LD  DE,BYFFER_SPEED  ;in RAM
b B8
%g%k jload increeent repeat

sLOAD KN
jload "kilozetic' in RAM buffer_speed + offset
sinnut ¢ oftset in register BC
(uAﬁ_xn: LD KL,BUFFER_SPEED
ADD HLQBC sbutfer + affset

LD HL,KN s KN in table 2

LD &,0FFH send conzand

sLOAD FUEL
tload 'fuel’ in RAM buffer fuel
{0AD_FUEL: LD L FURL sin table
Lg gg,BUFFER_FUEL sin RAK
1
LDIR yioad incresent repeat
RET

sLOAD LIT

load “lit’ in RAN buffer fuel + offset

-:nBut t offeet in register BC

(0ab_LIT: LD HL,BOFFER FUEL
a0 oL, e stuffer + ofécet
- [

b EL P P

LD HL,LIT 3LIT in table 2

£ 5,4

LDIR

Lk A OFFH yend command

0 tIE) A

RET

sLOAD_VALUE
sload value in RAN buffer_cpeed
;input : affset in reqis%er gC
sinput 3 value in register
{oAD_vaLu: ADD A,
LD I} TABLE 2 stable value
o 9,8
LD E,~
ADD 11, 0¢
L3 L, {rx+0)
L} H (It}
tD 13,BUFFER_SPEED
ABD 1Y BC jhaffer cpeed + of fset
FUSH 1y

PoP  DE

LD B4

LDIR

RET
sL08D_TEN
yload ‘ten’ in RAN buffer cpeedénéfset
joffcet in register BC
0hD_TEM: LD HL,BUFFER_SPEED

&0 HL,BC sbutfer cpeedt oféset

(b D8

Ex . sten in table 2



AT

‘LOAD _HUNDRES
load” "hundres’ in RAM buffer speed + offset
{042 HUKDRES:

LD HL,BUFFER SPEED

#00 d

LD HL,HORD_HUNDRES
D B8
LDIR

RET

-------~--Z-ten define

tanie

WORD L

WORD_2:

NORD_Z:

VORD_4:

cr
JEFR
DEFH
DEFY
DEFd
ber
Derk
perul
DEFY

DEFB
DEFY
DEFH
DEFB
DEFB
DEFY
DEFY
DEFB
DEFB
JEFU
DEFH
DEFB
DEFR
DEFU
DEFY
DEF3
DEFE

dEF8
DEFY
DEFH
BEFR
DEFB

WoRD 1
#0212
HORD3
WORD 4
WORDTS
WORD
§0RD7
WORD B
KORD"9
WORD_A

noy 1
BFFFH
OAD0H
{5
ROk 1
9800H
080K
§6H
RoN 1
0A700K
ODOOH
164
a9 1
GBCOOR
00O
L]
GFFH

RCH 1
8FFER
LFOOH
$4H
R0Y |
QCBEFH
(BBOH
[ &H
OFFH

Ram ¢
8FFFH
13600
T
nos t
OAEFFH
£200H
164
no |
QCOFFH
0BOOH
168
OFFH

RG¥ 1
arFFy

jturn light right on

jturn light right off

yturn light on

yturn light off



k0RD_5:

WORD_4:

KORD_7:

§ORD_8:

HORD_9:

DEFH

13000
{4H
ROM 1
OREFFH
12004
{eH
RoM 1
OCBFFH
QB30

OFFH

PoM ¢
BFFFH
22004
16H
FiOR 1
0077FH
(B8OH
164
B!
OCOFFH
4BOOH

4FFH

RON 1
BFFFH
0800
164
RO
6O77FH
0BAON
64

RO

OCHFFH

(1B3OH

&

OFFH

FON ¢
8FFFH
08004
{64
ROR §
OE3TFY
0990H

ROK 1
OCOFFH
(0BOGH

GFFH

REd 1
8FFFY
43004

ok 1
OE37FH
0900K
{eH'
Kon 1
OCHEFY
OB3OH

OFFH
RON_2

shigh light on

thigh light off

jback light on

jback light off

sbreak down tesperature



NORD_A:s

TABLE }

1ER0:
{NE:
TW:
TREE:
fGUR:
FIVE:
81
SEVEN:

EIGTH:

THENTY

i
89001
UBOGH
|

s 0
93004
GEO0H
18K

RON 0
99004
G370H
1BH

ROM 0
0f100H
(9304
{EH

ROK 0
OAR3OH
O7D0H
1BH

RO% 0
0B200K
08904
1BH

ko 0
0BATOH
09504
184

oK 0
OCIEOH
04400H
184

1eapty fuel



NINE:

TEN:

ELEVEN:

THERTY:

FUEL:

SPEED:

KN:

KORD_RUMDRES: DEFB RCH ¢

EF8  ROM O
DEFK  OCoA0H
DEFW 07008
DEFB  {BH
DEFE RON O
DEFS  QDO3OH
DEF4  OBSOH
DEFB  IBH
BEFS /08 0
DEFY ODEROR
DEF 0%00H
BeFs 184
DEFB RGH &
BEF 0E299H
BEFY 0650H
DEF3 iBH
DEFB  ROM O
DEF¥  OEAEGH
DEFW  0650H
DEF8  BH
DEFB  RON 2
DEFW  0B9DOK
DEFH  OCOOH
DEFB  16H
DEFB RO 2
DEF¥  0BDOH
DEFW  0BOOH
DEFE  1&H
DEFE  ROY 2
DEFW  OCEDOH
DEFH  0AB0A
DEFE  16H
DEFE  ROM 1
DeF  OFT70H
DEFW  (08aFH
DEFB  toH
DEFB  ROM 2
DEF¥  B0ODH
DEF¥  1400H
DEFB K
DEFR  CERETY
DEFH 1400
DEFE 14H

END



L R

WIRITE BY :MR, SUNGUON YUYOMS
COMPUTER +1BY PC/XT
YRITE DATE: 12412430

Bent et et bt e B ont bt

PROGRAM  :FIRD ADDRESS SOUND & KUMBE

f8YIE

PREE 54,132
TITLE ABD S.ACH
INCLUDE KASM.MCR

BSES  SEEMENT
_FIND DR “FIND RDDRESS SOUKD', iG 13

CENTER DB 'ENTER FILE MANE:
_STR ADDR DB 'START ADDRESS: ' '}'

_PRESS DB 'PRESS KEY ENTER i STOP BY AMY KEY',10,13,$"

“END DS END  ADDR: ',
TCONTI DB 'EXIT BY PRESS'=)0’,
TVRLUE DB CDELAY TINE: * '3

“HUN BB 'NUNBER EYTE: 1 f
ROT HeY 05 “NOT HEXDECINAL',
t!ank DB -’

YALUE DR 50 DURL?)

Nu¥ DB 50 Dup<

DE YALUE DY ¢

OFF SET O ¢

Br D& 'DISK ERROR',10,13,'$
otr db 50 dup{?)

HANDLE 0y

ther gb ?
NUM_S0UND DY 2
DEEG  ENDS

.SYSTEN EOUATES
portA ecu  0780h
port8 gqe 0781k
pertl eou Q7820
tontrol gae 97834
portADC egu 0784k
startADDR  equ  9000K
nuaBYTE egy  JFFFh

size pqu 32748
gax equ &2
....START PROGREM....,

CSEG  SEGNENT Rublic Rty
RSSUME  CSsCSEG, DS:DSEB

NAIN  PROC FAR
start: clrscr

FUEH BS

SuB AL LAY

FusH At

&ov ax ,dseg
&0V de,an

KOV AL, BOR seet 8253
¥ay DX, CONTROL
ouY DX, AL
GaTOIY 4,4
RRITENSSE _FIND
E0TOYY 4,35

WRITENSSE  ENTER
FEADNSSE  RaX,STR

jelear screen

;0S--2data segaent

; find addr cound

; enter file naze

et $ g St et St St B

“10,13,°%"



CaLL LBAD 3 load file to meacry

BOTOYY 4.6
WRITENSSG  VALUE s delay tise
FERIMSSE  RAY UALUE

MOV SIGFFSET vaLUEe?

CALL  S7A MEY sread delay time
NGV DE_JALUE,AY

REP M:  GOTONY 4,7
HRITERSSE  STR ADDR 3 ctart address:....
READNGSE  RAY,3TR
NGY  SI.BFFSET sTRen

CALL T8 pey sread offset

KoV OFF_SET,AX

BOTGAY 4,8

RAITEXSSE  RUM yread nusber byle

REAINSSE  RAX NN

MOV SI,OFFSET Nute2
CALL 578 HeX

MDY NUKTSCUND, AX

EOTAYY  4.%
KRITENSS6  PRESS } presced any key
CALL SOUKD
60TOLY 4,12
#RITENESE ~ CONTI 3 continue y/n
READKED  [HeR
MOV AL CHAR
EHp AL, 2
JE RET_NAIN
cap AL, 7g’
JHE Y
RET_MAIN:  RET )
Y: gotory 4,7

writesssg Blapk
witersey blank
writescsg blank
witenssg blank
aritesssg blank
writeessg blank
writesccg blank
writesesg blank

INF REP X
NAIN EXDP
; SGUND
jload sound to lound specker
S0UND PROC
readkBD char
aov a¥,ctartaddr
BoV es5,ax 1ESiDI=~2data {n RAN
8oy o, UM _SOUND
BOV di jof f cet
seund!: &ov al,ec:ldi}] ysent dats ta SP,
KOV dr, porth
put gy, el
ing di
call  deley
. lopy  coundd
TR soThyy 4,11
WRITEMSSE  END
HOV Y
CALL  BINIHEY
ret

SOUND  ENDP



;IELRY

;delal sound
BELAY PREC  NEZAR
push  Cx
50V oy, DE
loop?:  det 14
inz toop?
pﬂg oy
re
DELAY  ENDP
3 5TR_HEY

yprocedure convert strin

]

_URLUE

yhumber delay in CX

hex. 10 binary L
test cigrificant digit appearing first

juge ¢l as chift counter
juse ch as digit zounter
ycace string avto inclezent

;Iéad ar #5C11 code hex
yclear therparity bit

s kd

1is 1t¢ 30k
yis ity 2%k

convert to gigit 0-9
siE it ¢ 4t

3is it > 4th

sconvert to digit a-¢

jcosbine with previous digit
ite fors binary eguivarent

yif rot the last digit, repeat
jstore the binery equivarent

iinput  Sl-Jstring 5TR
jou ﬂut AY = hinarg or hex.
STR_HEX  PROC  NEAR
gov  di,si
push  si
Bov  ¢l,2
sV ch,d
tr: oy &, {si+d]
aov  2h,{dil
sov  [ci+3l,ah
v (dil,al
inc  gi
gec s
loop tr
Enp 31
407 CL,4
¥ CH,CL
£Lo
508 AY,AX
8U8  Dy,DX
L STR_H:  LOBSB
ERD AL,TFH
CrP AL, 0"
dt INVRLID
crp ALY
8 Afor
cup AL 3 s
M SHART rotat
A_TOF: CHP AL 'R’
JL o INUALTD
CHp AL,F
J6  IKVALID
SuB AL,IH
ROTATE:
or DLAL
fOR DI,
DEC CH
J47 L STRH
nav o A, DX
RET
INVALID: gg%TEHSSG ROT_HEY
STR_HEX  ENDP
s BINIHEX

sprocedure convert binary nusber in by

3to hex on concole screen
AINIHEY  PROC NEAR
CH,4
ROT Bl CL,4
BY,CL
AL B
AL, OFH
AL, 20H
AL 3AY
- priNTIT



AL, 7H
BL,AL
A4, 2
2k

cH
ROT_BIY

PRINTIT:

fE
BIRIHEX ENDP
;LORD

slvad data froa dick to raas buffer
(oD

PrGC
nl

gov bl str+d

sy bh,O

B0V £s£{+bn+21,0
jopen file

gov

pov al,0

nov  ak, 3dh

int 2

g0y handle,ax
ic  errord
yresd  file

push  ds

#ov by, handle
sov  cx,nusBYTE
oy ax,startRDDR
BOY  d5an

sav 4,0

8¢ 3h,3fh

int 2tk

pep  ds

ic errard

cap ax,0

ie errort

ret

errorls writesscg er
rezdk8l  char

re
LOAD  ENDP

sBINISYTE

jincert zero ip buffer %allowing ELS
¥

joet 4 of byle read

jeere in to byte

gy offeet streZjaddr of nase

file nggn for reading
screat file function

sstor handle
jerror retarn

;seve data segaent
jget  henéle file
;get  nusber of bite
;get  segeent bufrer to read

saffcet ¢
swrite file functicn

jreturn data cegaent

sne 2t EOF

skassage  file error

rocedure convert binary nusber in bl

H

'gn ker on cencale screen

bixteyte ProC nean
pUsR C¥

PUSH BY

plSH By

OV CH,?
o

ROL BL,OL

MOV AL,BL

AND AL, OFH

ADD AL, 30H

CNF AL, 36K

JU erlnevte
ADD AL, 7H

PRINBYTE:

ROT_BYTE:

ET
BINIBYTE ENDP
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{ Typical Applications

National
Semiconductor

) A'to D,'-b to

)

ADC0801, ADCO802, ADCO803, ADC0804, ADCO8OS B-Bit 4P

Compatible A/D Converters

General ‘Descriptioh i

The ADCOBO1, -ADCOBO2, ADCOBI3, ADCOB04 ‘ant
ADCOS05 are CMOS B-bit successive approximation A/D
converters wnich use a differential potentiometric
{adder—similar to the 256R products, These converters -
sre desioned to sllow ‘operation with the NSC800 and
INSE08ML derivative control bus, and TRLSTATE®
ouiput Istches directly drive The data bus. These A/Ds |
appear fike mémory 1ocations or 1/0 ports 10 the micro-
processor anc RO interiacing logic is needed. -

£ new diiferential analog voltage input aliows increasing
the commo=tmode rejection and offsetting the analog
2er0 1nput voliage value. In addition,the voitage refer-
ence input can be adjusied 10 ailow encoding any fmaller
ansiog voltage sp2n 10 the {ull B bits of resoiution.

Features

s Compatibie with B8OBY 4P detivstives—no inter-
tecing logic needed — sccess time — 135 ng

s Easy snterface 1o 8!l microprocessors, or opgrates

, et sicne” ‘

*

Y "

® Ditierential snalog voltape inputs’

-4 Logic inputs end 0uzpu(s meet both ‘MOS and TzL; "‘
- wolwge leve! spesifications ... . ¢ g
- Works with 2.5V {LM336) volrage reference .14
.8 On«chip clock panerator, W = .

3 "DV 10 5V enalog inpul woltage ranpe with single
supply . .

No zero adjust required

Al
3

Ao it Ny

.

sV

& 03" standard width20-pin DIP package R
& QDperates raticmetrically "ot with 5 Vpg: 2.6 VDC:~ P
or analoc span sdjusted voltspe reference T
Key Specifications T
®  Resolution 8 bits’
® Tots error o =va 1.§B,=1/2 LSB snd 21 LSB_A‘
‘@ Conversion time 100 s -
- ] .,
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TRI.STATE® Test Clrcuits and Wavetorms K ' ' :

'R I 114, CL=10pF" WOH toH. CL = 10pF
. - ’ vee v .
ves . -——g«,‘—— ——i(,i.— .
Vee ——r vy vee e rr .
o 0ATA o g : T L I
4] auTMT cxo - N0 "
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& Von % : Vee ——
: 0ATA I oATA . }
ouTPUTS - I' ouTPUTS
= = = = g, ——————— = . voL L]
:,'-mm R . t%=20ns
- - . [
5 iming Dlagra MS (Al timing is measured from the 50% voitage noints)
sTant
CORVERSION
o \ p /
w \‘_' ' i
o] :
' . M
i — ! : ] . i
—= twofR)L = ) BUSY~ !
¥ ! Man igvause i
4CTdAL INTERRAD ! | NOT SusY* NQUTPUT LaTERS
STATUS 3F THE L . 1 4 :
CONVERTER i i .
f—— 17080 1A - INTERNAL Tg e !
LAST DATA WAS READ) ) h ! '
W AST DATA WAS NOT AEAD) A i \unt assirss
e - . 4 |
. i 1 4
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' . YR AgSET
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ik
NOTE-
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i
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Note: Maead strobe must occur 8 clock periods (B/fcy k) stter sssertion of Interrupt to Quarsntey
roset of INTR.
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Typical Applicaﬁons {Continueg)

Sampling sn AC Input Signaf
[ ] ' - ) 1

" © sametg
mns anp
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= ol 1 TR e

o
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mna T !
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SRR 4
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o=l oW e L1

.

. Note 1: Oversample whenaver possiblc [kesp 15 > 21(—60)] to eliminate input frequency foiding

{aliasing) end 1o #liow for the skirt response of the fitter, -
Note 2; Conaider the smplitude errors which are introduced within the passbend of the titter,

1 i o

70% Power Savings by Clock Gating
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puts of the A/D and the bus timing requirements are met

i to allow both starting the converter and outputting the

ok b snd

A pa bt P Vs *

data-onto the data bus. A bus driver should be used for
lsrger microprocessor systems where the data bus leaves
the PC board and/or must drive capacitive loads larger
than 100 pF.

4.1.1 Sample 8080A CPU Inte.rfuinu Circuitry and
Program

. The following samplé program and associated hardware

shown in Figure 10 may be used to input data from the
converter 1o the INSBOSOA CPU chip set (comprised
oi the INSB0B0A microprocessor, the INSB8228 system
cortroller sand the INS82z4 clock. generstor). For
simplicity, the A/D is controlled as an 1/0 device,
specifically an B-bit bi-dire<tional port located st an
arbitrarily chosen port’ address, EO. The TRI-STATE
output.capability of the A/D eliminates the need for »
peripheral interface device, however address decoding

is still required 10 generste the appropriate CS for th-
converter. .

" 1t Is important to note that in tystems where the A/D
converter is 1-0f-8 ot less /O meapped devices, no address
decoding circuitry is necessary. Each of_the B address
bits (AD to A7) can be directly used as [ inputs—one
for each 1/O device.

4.1.2 INS8048 Interface

The INS8048 interface technique with the ADC0801
series (see Figure 17) is simpler than the 8080A CPU
interface. There are 24 1/0 lines and tnree test input
lines in the BO48B. With these extra |/O fines available,
one of the I/O lines (bit O of port 1) is used as the
chip select signal to the A/D, thus eliminating the use

® ., of an external address decoder. Bus control signals
RD, WR and INT of the 8048 a/e tied directly to the
A/D. The 16 converted data words are stored at on-
chip RAM locations from 20 1w »F (Hex). The KD
and WR signals are genersted by reading from and
writing into a dummy address, respectively. .A semple
interface program is shown below,

B B 1 §Voc . . b
Vet et 1wl Ve T""'
Bt ‘“ 17 oo 3
081 v:: :: o
on e o8
R oo "‘ \J DM
. ont fell Yon
ons | 1)
mant gl Dloer Avceaos
10yf
T e o oM I
L0 -—:—'——————%’ (1) cixm |- - =
W e A !
— Iyl acxofL
. béxd q.
-ANALDE [ Yini4) -
. vss et [ Lvigt-1 =
j_ll ¥

= FIGURE 11.

INS8048 interface

SAMPLE PROGRAM FOR FIGURE 11 l.NS.8048 INTERFACE

. 0410 MP,
. ORG
04 60 JMP
. .+ ORG
99 FE . . =+ ANL
81 . < MOVX
© 890y START: ORL
- B8 20 1o e e n - MOV - [itaan
BYFF . MOV
BA 10 MoV
23FF  AGAIN: mMov . -
89 FE © ANL =
91 . MOVX
05 EN
96 21 LOOP: INZ
EA 1B DJINZ
00 . NOP
00 L NoP-
. ORG i
81 INDATA: = MOVX =~ "
AD .  Mov’ o
18 o INC
CBIm . ORL T~
22 " CLR LT
g3 RETR- *

J0H ~ ; Program starts at eddr 10
3H - .
50H . . s Interrupt jump vector”
“10H * ; Main program .
P1, #0FEH ; Chip selegt
A, €R1 :’Read in the st data
.o .0 reset the intr
P1, #1 ' B ; Set port pin high
RO, #20H Teermrees < sData address T T
R1, #0FFH : Dummy address |
R2,#10H ' ° . . ;Counter for 16 bytes
A, #0FFH . : Set ACC for intr Joop
P1, #0FEH T ; Send CS (bit 0 of P1)
@R1, A . ; Send WR out'
[} - . ' ; Enable interrupt
LOOP . ; Wait for interrupt
R2, AGAIN .; If 16 bytes are read °
* : 90 to user’s program

50H i et et
A, ©R1 . s . lnput data, CS still low
®R0,A" 7 . __ ;'Storz in memory
RO " " ¢ Increment storage counter
P11 ’ ¢Restt CSsignal | * °

. ; Clear ACCto getoutof '

i ; the interrupt loop .

508000V Y0800QY ‘€0800QY ‘20800QY "10800 Y
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DACOB00(LMDACOE" 8-Bit Digital-to-Analog Converter

general description

The DACOS is 8 monolithic B-hit high-peed current:
output  digital-to-analog converter (DAC) featuring
typical settling times of 100 ns. v/ihen used as @
multiplying DAC, ﬁ\dﬁl;xén\é’p‘érformance over 2 40 10
1 reference current, range is possible. The DACDS also
teatures high compliance complementary current outpuis
to allow differential output voltagss of 20 Vep-p with
simple resistor loads a5 shown in Figure 1. The reference-
to-tull-scale current matching of better than =1 LSB
eliminates the need for full scate rims in most applica-
tions while the nonlinearities of better than *0.1% over
temperature _rpinimizu system eros accumulations.

The noise immune inputs of the DACO08 will accept
TIL leveis with the logic threshold pin, VILC. pin 1
Qrounced. S.imple adjustments of the VIC potential

1

\
.1

The DACOR00L, DACOE0ZL, DACTIBISLE, DACHEIILE
snd DACO2I2LC are a direct reptacement for the
DACO8. DACGBA, DACOEC, DALGEE. and DACOSH, .

respectively.

features

»  Fast settling output current 100 ns

s Full scale errof £1LS8

» Nonlinearity dver temperaiure +0.1%

& Full scale current drift 210 ppmfC ¢
s High output com iiance -13V to +18V

a Complementary current auiputs < i
s Interfoce directty with TTL, CMC3, PMOS aaz

others

allow direct nn}erface' ‘f’ all logic fan‘nhes. The pefforo ® 2 quadrant wids range multiplying capsbility
mance and characteristics of the device are essentially an s e i Oy A e s
unchanged over the full 24.5V to 1BV power supply ide power SUFE(Y '9‘ 24, ’_°° S
range; power dissipation s only 33 mW with 5V ®  Low power consumpuion 33 mW At 2Ty !
supplies and is independent of the logic input states. 8 Lowcost }
typical applications _connection ‘diagram :
f;‘)\ Du:uMn-le Package
DICITAL INPUTS e
Mss . 150 THRESHOLD 3 U |_|__ :
282 B B S A BT M A 4 tonTAjL Ve ) @ TaMPENLATION
I'M I’ . 2 15 v
j ? ? ? ? ? ?L lout” > - . oat = = Yagri-)
PGS VOl IO IR —o v R A
- . 4 nv,
oAcat VoyurT0 20Ves oUT = . -
) o " - ;' wst 1= 100 tss
I 3 13 1 ' 2t Yy
AR T A KX n.!._.!__ Lot ' .- . " . .
= tc = " o nwY L
= NS v i - .
.. \
FIGURE 1. 220 Vp-p Ovtput Digitsl-to-Anaslag Converter T0P VIEW
. - ! "
ordering information
TEMPERATURE - DRDL R NUMBERS®
NON LINEARITY RANGE D PACKAGE (D16C) JPECKAGE U1BA} N PACKAGE IN'EA) i
20.1% FS 55'C< TA S +125°C | DACOS02LD LMDACOEAD | DACOEOOLAJ | LMDALTSS .
20.9% FS 0°CSTAS+70°C R | pacoseares | LMDACOSHS | DASEBO2LEN | LWRATEEHN i
20.19% FS —55°C < TA S+ 125°C | DACOEOILD "LMDACOED | DACOEOOLI LMDACORS . !
=0.19% FS 0°C < Ta €470°C DACO20LC! | LMDACUSES DACOLIOLTH H WIAD TH ]
QNFS S'CETa € e ~e e s . BT

[ * Nore. Devicas may be ordered by wsing &ther order number.
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typical applications (Continued) : i E ’
. "
. - AL IPUNY - . . .‘VRE' . .’_‘_&. .
e e m e \ . LT 266
i 1°+Tc','-x;s'ouu
togic sates
For fined refersnce, TTL operation,
typical values are:
VREF = 10.000V
RREF = 5.000k
. RS = BRgEF f
Cc=0.01 uf
Vg = OV (Ground!
FIGURE 16. Basic Positive Reference Oparation
..‘.—0".““ ) 3 2 . L} +
=AM\ "
tow st —
o & - vAcm ’
> o L1} .
Lot ":'f ‘“ ] “Vgi) O—O—"VW—1 1§ : g
* = Jan.:u . :
. » = - H a.v . . L . ¢
LN . . P ...-VREF p 258  Now. Rpep sets Ipgi R1S s
, G . | FS “RREF .—256 for bias current canceliation
FIGURE 16. R ded Full Scale Adjust nt Cirpuit o FIGUAE 17. Basic Nogative Reference Operstion
. . . PR . DA mTs v . oy L
|1 I s . .
o 5183 M 85 84 8 03 to N - .
. i - .
- . - t
tngs >3 md O—ri
o —
. - .
l". .
. 81 B2 B3 B4 BS B6 87 B8] loma |igmAl Eo Eo
Full Scale gy 1 1 1 1 1 ) 1 1.992 0.000 |-9960 0.000 .
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