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Trangmit
Buffer
T-D Data A Transmit

Bus Buffer —> TxD
Buffer |Receive <—> —> (P-8)
Buffer

A

RESET

——

CLK —> Read/Write Tranemit ——> TxRDY
c/b —> Control Control |—> TxE

KD —> Logic P TxC
WR ——>
a4 = ¥
Receive
Moden Buffer B
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— —> RXDRY
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DATA BUS <-—> SYNDET
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D2 <—>41 28 (<—>D1

D3 <—>42 27 <—>D0
RxD —>{3 26 }— vee
GBD — 4 25 f<— RxC

D4 <—>48 24 >DTR

DS <—>46 23 |—>RT8

D6 <—>{7 8251 22 «— D8R
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" —{10 19 |——>TxD
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st 'lueonuedqy - TXRDY. Y115 fdoce 8251 185udun 1Dalida
YoyalAnie TxEN Tulududasdonue tiin "1" wax CTS 1w "o"
TXEMPTY eidu 1" tﬁaiaya1u Transmit Buffer B gnxgauaan
1UN19%¥1 TxD MNALEIAeAiAD Transmit Buffer B 919 fiufle TXEMPTY
g1y "o lf'la Transmit Buffer B %'u%'agamewn Transmit Buffer A
TxC (Transmit Clock) xﬁuﬁmmﬁuuwﬁnﬁﬁwun1awvaqﬁaga#dqaan
1 TuszundeTnstid A2 uduee TXC ARe ©n1d9 (Baud Rate) 409
n1sde (1x)  ualuszuverdeTasud A27UA¥0Y TxC ﬂsgetﬁu 1,16

[ o [} a L4 A
WiD 64 IN1UONORI1d9959 (baud Rate) N1A Fv15unlATasTusunsy



19

AI9019 1 YU
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OUTPUTS
ENABLE} SELECT
G1 G2*|C B A| YO Yt Y2 Y3 Y4 Y5 Y6 Y7
X H|{X X X H H HH HHH H
L XX X X|'H H H H H H H H
H L(L L LIL H HH H H HH
H-L|L L. H H L H H H'H H H
H.LI|L H L HHILHH H HH
H LJ|L H H HH HL HHWHH
H LB \INB)\ 0 H<H L H)H B
H LIHL HH HHHHTLHH
H L JHH L|H H-H H H H L H
HL|H HH H HHHHHUBHL
1uﬂ 24 ‘-Dagram MHuTuvee 74LS138
Jun. 24

IINAITINVLUAANIINIUT 6T Vaednidu "1" uae G2* Haedn "o"
sen1¥ 74LS138 NNIT00ATNA 1aUgIN2 R1¥1uIM9NY A,B uar C c2¢ iifu
NadWENTS OR  fuvevaednfidrunfiun G2a uae 2B SrdgEnuittdrunitvn
A,B uaz C (3% 000 %znﬁ1wan1usaa%n#1aﬂnwn¢v1 vo 1% "o" (L) dau
¥18u 9 sedlaednidu "1 (u) uwnwammwunmﬁ 61 1ifiaednity "1 wuie
G2 1ty "o" nx1uxnnnwsneﬂsnanﬁ1uﬂﬂ vo it Y7 flaednidu "1v

7415138 1usUn 24 1$naﬂsuanﬁunuquu1Uﬂaﬂuaﬁ«ae 8085 Tﬁu
Mwammqu A1z 09 Ars asnnmauﬁnuw A,B,C ¥89 74LS138 91029999% LW
61 nelifdouzandn "1 auua11uaun17mﬂmanuwuqun1ﬂnmﬁ vidggnu Io/M
¥99 8085 F9MORUYY G2A ¥OQ 74LS138 (G2B A8AY Ground) srliiaedn "o
90NY1 74LS138 ﬁaanﬁnﬂsnamsﬁauﬁaUﬂaﬂuaﬁmwu#§1§nﬁwunaanuﬁ
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74LS373 9MIMIAR Lacth AMMNMNEAINET 8 Dndae (ADo ©9 AD7)
%agaﬁaanawn 7418373 9ridumn 8 DndrevesaumiamingnauIniineent s
Aanne  uoelu1995 TRREAIUMINMIIBAIINRY 8 TINa1NIVIMiIEAIINeT (2764
Uar 6264) Uar Address As 0N A1z Y99 8085 9:A0TAUATIIVINY As 04
Atz VOIMIOAIINDT INTIEAMMINMIIGAIINGT 8 DNUURDNNI9IN As B
Ars SERefnAEAL1IAY ( A1s 69 Ars 9v@0I¥191 A,B,C ¥8Q 74LS138 I
NINISNBATHAMUINAIINDN )
Tun s RARBRUMIILAIINTNLS9IN 8085 NINTAIAMMI Address
vInFounudggu 1o/M (Lo/M =-"0"),RDWat WR (RD,WR Active i Low)
N1 11 7415138 NN T00ATHERM MM U1 TNIINRBIN Ars B9 Ars
M1G9 A,B,C 109 74LS138 M1NATMY AANUEY 8085 NINISAARS fmieaImeY
o ANIYUY
0000 0000 0000 0000 - (0000H)
0001 1141 1111 ‘2111 (1FFFH)

sen ¥ Yo dlamaeiduaedn 0" wavth 8085 NIMTAAREMMMIILAIINLIMTUINIY
00100000 0000 0000 (2000H)
0011" 1114 1111 1111~ (3FFF)

i Y1 Janaz 1 Tuaedn 10" uax®) 8085 TTMISARMORUMIZLAIINS MUY
0100 ' 0000 0000 0000 (4000H)
0101 3111 1111 1111 < (SFFFH)

sy v2 fanieitiuaedn "o

91 YO 9:0NA8 I¥INUYT-CE-¥eY 2764 Uar¥1 Y1 uar Y2 9rhe
(¥1fUU1 CE ¥09 6264 Heiuiile 8085 MINNTAAROAUMIIEAITINIT 0000 R9
1FFFH ¢ 1Jun1513eninneny 2764 use EPROM uard’ (dunisAasenumiae
A2749M 2000 O8N S5FFFH 9% (JUN1SAARBNY 6264 W59 RAM

N1SARNRDTENING 8085 Ny 8251

AYIIUYEN 8251 AINITONILAD I¥INY 808S 17TAYATI9INSY
V1AYYIU Do 09 D7 ,WR,RD,CLK Uz C/D 9r@oi¥10UvIFggnu ADo D9 AD7
,WR,RD,CLOCK OUT ilat As %99 8085 Tapmsy
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N1 1AONAARBNUEN 8251 aegnnﬁwuﬂ1ﬂumw§wmwu CS (9t Active
4~ [ e a | W
faedn "om)dauvrdganyu c/p d1iiu "1m Redggnunluanlsnny RD uar WR
(Hun151SuudrusuanIUN (Control) uadr ity "o" 9rl¥$2unU RD uar WR
uuwuﬁqnﬂséﬂuioga

nsnmMuasAs1venves 8251 s l¥dggnuwinrernaeventiuda

L 74 v Y N 4 [ ¥
nmualnseetiont¥Ine91 TxC uaz RxC 1aulylesives MC14411 tuma
ddoy o dove AY au o o
Generate A21NON1Y snsruean1¥lunter 1915y 50 vem AMMTURITAARS
sewi1e Line Telex fy 8251 JTasidonsamsmelu 8251 1Ny 64X
Uz - Jl.-' J W
Situ MC14411  SrfNnIRRINAIITL 3200 He- (1HOMSAIY 64 sr1RIMINY 50 ven)
[ a ‘ o v o
drusansven 6400 ¥oa I 1¥RAARDTENING 8251 AU PC ANUN MC14411 9%
- -I » W ‘ .
Foen1 finna 1 ufeenu) ININY 409.6 KHz (1NOWITRIL 64 1NN 6,400 UOR)
‘ L] o *lu (]
ﬂﬂil%ﬂnmalﬂﬂﬁﬁﬂﬂaﬂ 8251 ‘01U RS232 9xidonpenulnunselnla
d o oA ar J L -~
1811INNYDY 8251 geflassniduse sy TTL Feiduseavaedn "o" uar "1 i
-Ig a
0 nar 5 Volt @INamAy  aeiudedetuuadszAuasdniviiuuinay 12 volt
J . . VJ||V
N0 THASTINUNINSEIUYEY RS232 1Ay RS232 oz 1¥semuuseaunlyinny TTL
o Vg U x ve sl J L] Y
Insaemoen1sas Iviaseuenelnady rs232 1995015 NUANAINIINADINTITUAY
v

foaedn "1y <12 Vol waeasdn "o 1{u 412 Volt Avuudesiosiinng
Inverse @03NYeY1o7MMMYeY RS232 Tavl1¥ledues. MC1488 HUANABIN TIL
101 Jufggiu RS232 ‘uae Mcisgg Wuasdgenu Rs232 waidw TTL

109 7418373, (US) 9t Latch Y1dy@M-ADe 09 AD7 ¥89 8085
A L ¥l 4 ar - 4 w 4 - ar -
INoN M N1 Hun? 1A0nRIINDTH 8251 LHNONAADASIUOALAN (50 HID 6,400 YOM)

" r v
tazer 1iumd 18on1i 74LS244-gATANNY

Aot a

198 7415244 114 Buffer NUAN¥OE 1DUINTADINAINADIUELKDY

fne 99n29951% 7405244 doedalunnsidonRaRosendng 8251 MY Line Telex

w39 8251 Ny PC M30 Line Telex MU PC
-~ o [ - ¢ Y -
1o% 74LS138 (U3) 9z 1JuRI noATHA t NonMuanasnly 8251 5o
7415373 (U8)MW1u TAvY1 G2A,62B,A,B,C Uar Gl QLMD LYINUYY Ar3 DN
Als U@ Io/M Y99 8085 MINAMAY AMTUNITNIMUANNNY L RUNDS AR IMTUNN S

¥
ﬁm'\anuauv'm 191 ﬁV.WI‘Wi)‘E"Wi)s tﬁuﬂﬁﬁ
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A15 Al4 A13 Al12 A1l A10 A9 A8
0 0 0 0 0 0 0 O ==> PORT OOH
LN IMUANTITNINIUYEY 74LS373 (UB)

A15 Al14 A13 A12 Al11 A10 A9 A8
0 0 0 0 1 0 0 O ==> PORT O8H

LN IMUANTITN " NIUYOS 8251 1“ﬂﬂ71i8ﬂéﬁﬂ7ﬁﬁﬁ1ﬂﬂu

A1S Al14 A13_A12 A1l A10-A9 A8
0O 0.0 0 1..0 0 1%==> PORT O9H
ALAIMUANT TN INIUYDY 8251 1un15;$uuéwuiaga
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( Start }

1

SET BUFFER BLANK

CONNECT BOX - PC

1

CKECK STATUS ON PC
( CHECK DTR = 0)

9

CHECE AD OR TOP
LOAD PROGRAM

TRANSFER OR DELETE
DATA ON BOX

o

SET BAUDRATE
50 BAUD

V

@..__
Y

SET BAUDRATE
50 BAUD

CONNECT BOX - LINE

CHECK DATA INCOMING

INCOMING

| Y

CHECK MEMOEY FULL

HALT




‘ Start ’

SET BAUDRATE
9600 BAUD

DISPLAY TELEX
MESSAGE TO SCREEN

47

PRINT TELEX
MESSAGE

CHOICE

Y

DELETE TELEX MESSAGE
FORM MEMORY OF BOX

4 '3
Tnasrimuananiawewves lusunsy ap

Y

EXIT TO DOS
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T151ns3 ADVANCE T
.8080
aseg
START equ 100h ; address start run program

; DEFIND TELEX STATUS CONSTANT

WRU equ 9 ; telex : who are you code
FS equ 11011b s shift 1...

LS equ 11111b ; shift a...

S_INCM equ 0ash ; status incomming

S_ONLI equ 082h ; ‘'status online

S_ZERO equ 00 ; NO mesSsage in memory

S_FULL equ 080h
s box send code to pc

SOH equ 1 ; start of heading

STX equ 2 ; starrt of message
ETX equ 3 s end of message

EOT equ 4 ; end transfer data box

;s hardware box receive code for pc

ENQ equ 5 1 receive, delete msg on box
ACK equ 6 ; transfer msg from box to pc
DC1 equ 17 ; set ‘anserback code from pc
DC2 equ 18 ;-see anserback code

NAK equ 21 s See memory on box

CAN equ 24 3 bad command

RAM equ 8%1024 ; ram = 8 KB

PC_BOX equ 00011010b ; pc connect box

PC_L equ 00010011b ; pc connect line

BOX_LI equ 00100101b ; box connect line and bell off
BOX_LO equ 01100101b ; box connect line and bell on
MLAMPO equ 10011010b s LED on ,bell off mem good

MLAMP equ 01011010b ; led off,bell on mem bad
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;Command set 8251 to 50 b/s 5 unit 1 start 1.5 stop for TLX MSG

SP50 equ 10000011b ; set mode word 8251

; Command set 8251 to 9600 b/s 7 unit 1 start 1 stop for PC

SPHI equ 01001011b ; set mode word 8251

; command Instruction format for 8251
; D6=IR, D5=RTS, D4=ER ,D3=SBRK yD2=RxE ,D1=DTR ,DO=TXEN

RTS1 equ 00010101b ; com.rts=1,rx=tx=en ( use inverse )
RTSO equ 00110101b s com.Tts=0,er=reset,rx=tx=en (inverse)
RESET equ 01000000b ; reset command 8251

BRKLI equ 00111101b ; break line for line cut

; 1/0 port 8251 (UART), LS373 (switch box_line_pc)

LS373 equ 00h 3 port control box
IN_OUT equ 08h ;. port in/out data 8251
CTRL equ 09h : port read/write command 8251

s USER address RAM - 16 byte

SYS_S equ RAM+1 ; store system status

POINTER equ SYS_S+1 ;-store address memory data 2 byte
RAMMAX equ POINTER+2 ; store ram memory max for check. 2 byte
STBL equ RAMMAX+2 ; store teble converse code

RXSK equ ST3L+2 ; test shift key

STACK equ RXSK+2 ; store stack pointer

COUNTER equ STACK+2 ; use counter

RXRMAX equ COUNTER+2 ; compare 1 KB before rammax

MFULL equ RXRMAX+2

S_MEM equ 02050h ; start memory use streage TLX MSG
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;***********#*****#****#*************;

3 % Start program

*;

;#************************#**********;

org
lda
cpi
jz

lda
cpi
jz

cpi

jz

START
MFULL
S_FULL
fon
SYS_S
S_INCM
n_set
S_ONLI
nrecd

; find max memory ram

mvi
f ram: 1xi
MoV
cap
Jjz
Jjmp

a,095h

h, ((RAM*3)-1)
m,a

m

s_st

fon

; set stack pointer 30 byte

s_st: shld
sphl

ora

STACK

a,l
30

l,a
a,h

h,a

a,h
04h
h,a
RXRMAX

.
b

e - - -e

-

e - -e -

13

we -

-

-e

-e

-e

start program

load status system for Check
give incomming,not clear mem
set -new system

check reg-a = on ,incomming

loop online . continous

load a-> (hl)
compare a with (hl)
set stack pointer

led on bad memory

save address stack pointer
mov hl -> sp

clear cy=0

hl is address ram max
this is ram max

clear cy

set point end rxrmax mem
400h = 1024

1Kb before rammax



Yoy

; set memory data start

Ixi
shld
mvi
inx
shld
mvi
sta
sta

call

Jmp

h,S_MEM
POINTER
m, SOH

h
POINTER
a,S_ZERO
SYS_S
MFULL
ledon

pcbox

31

move start memory to end address
pointer of DATA
start of heading

; set box with-line and set 8251 speed 50 baud

sbox_1: lda
cpi
iz

call

MFULL
S_FULL
fon
set51

3 Program run. loop telex

.

]

on opto iso5 and off iso2

; check DIR active low ,connect pc with line or box

-e

ploop: rim
ral

jnc

pcbox

.
]

D7 = dsr, D5.=.fe ,D1 = RXRDY, DO =TxRDY

shift bit 7 -> cy

check dtr, if cy = 0 goto up speed.

; the DSR pin active lo ,the status bit is '1’.

s check DSR (line is CTS ) active low ,normal rts is ’1’

in
ral

jnc

CTRL

ploop

’

1

DSR bit 7 ->cy

pin DSR = 1, loop
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; read 8251 , RxRDY active low befor goto receive message data

; delay > 250 msec. wait received wru by check fe error

rdel:

; end program loop

a,RTSO
CTRL
b,060ffh
delayl
rx d
a,RTS1
CTRL
ploop

; case 1 ,receive telex

; Teceive WRU ,give incomming status

rx_d:

next:

in

cpi
iz
cpi
iz
cpi
jnz

in

cpi
jnz
sta
jmp
cpi
jnz
sta

jmp

CTRL
00100010b
00100010b
rdel
00100000b
rdel
00000010b
rx.d
IN_OUT
01ifh

FS

next

RXSK

rx_d

LS

nextl
RXSK

rx_d

-e

-

-

-s

-e

on opto is02 and off isO5
set command word

set time delay

dsr status hi

on opto iso5 and off iso2

loop program

on

check RxRdy bit 1 with fe

clear bit 7,6,5
check shift key 1... or a...

stored shift 1.:.

stored shift A...



nextl:

cpi
inz
lda
cpi

jnz

WRU
rx_d
RXSK
FS

rx_d

; receive wru ok go on bell

3 check mem full

s send WRU 20 character to_line

3 hl address mem

; de address answerback code

3 b counter 20 cha.

send:

sendl:

mov

inx
shld

sta

mvi
Ixi
in

rar

a,BOX_LO
LS373
POINTER
ch_rxm
a,STX
m,a

h

a,42

m,&a

h
POINTER
8,S ONLI
SYS_S

b,20
d,abs
CTRL

53

-e -e

we

-e

-

-

e

.
b

check WHO ARE YOU

rereceive

check shift key

nz go receive,zero wru ok

port bell on

pointer to start data

equ wru ( ¥ ascii = 42 )

rem next address memory

set statusc-incomming on

de point to addr abs

check TxRdy bit 0 -> cy



;check max

Sen:

; off bell

recl:

jnc
ldax
out

call

inx
shid

inx

mem

der
inz
in

rar

jnc

mvi
out

in

ral
jnc
rar
rar

rar

shld

send1

IN_OUT
ascii

nm,a

POINTER

sendl

sen

a,BOX_LI
L8373
CTRL
10000010b

Tec

recl
IN_OUT
c,a
ascii
m,a

a,c

POINTER
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(de) to a

-e

s input reg. a
; a to (hl)

rem address memory

e

check TxRdy bit 0 => cy

s port belloff

; bit 1 =1 ,get char.

; store a tlx code

; rem address memory



; check max mem
call
cpi
jnz
sta
jmp

next2: cpi
jnz
sta
jmp

next3: cpi
jnz
Ida
cpi
iz
jmp

ch._m
FS
next2
RXSK

recl

next3
RXSK
recl
WRU
recl
RXSK
FS

recl
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-e

-e

-

- - e

-

check mem max

check shift key 1... or a...

stored shift 1...

stored shift A...

check WHO ARE YOU

rereceive

check shift key

; the after wru,received msg continous.

Tec: call

inz
; check break line

break: mvi

inx

; check max mem
call
mvi

‘ out

jmp

delay

recl

my,ETX

m, EOT
POINTER
a,S_INCM
SYS_S

ch m
a,RTS1

ploop

.

?

-

-

-e

check fe (check line cut)

set end of message

end of message

no online ,give incomming

on opto iso5 and off iso2
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; routine delay > 250 msec. wait by check fe error

; return nz ,not pin DSR = 1 and give data in rx.

delay:
dell:

delayl:

fon:

. .

Z ,break line.

Ixi
xthl
xthl
der
jnz

in

rc
xthl
xthl
dcr
jnz

ret

out
rim

ral

b,080ffh

c

dell

CTRL
010000000b
000000000b

dell

delayl

delayl

a,MLAMPO
LS373

we

16

16

4 clk =3%10"6

7,[{256(32+11) ]=11008.,t=0.0037
0010 0010b

16

16

0.4411

11,del=[120%[19187] = 2302440
t=1/f=del/f=0.7499

16

16

4 clk=3%1076
7,1256(32+11)1=11008.,t=0.0037
0010 0010b

check Fe bit 5,’1’,loop (14+5=19)
16

16

0.4411

11,del=[120%[19187] = 2302440
t=1/f=del/f=0.7499
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jnc n_set

jmp fon

; routine on led

ledon: mvi a,MLAMPO
out 18373

time: 1xi b,060ffh

onl: xthl ; 16
xthl ; 16
dcr (e 34 0.0037
inz ont s 7,[255(64+11) 1=19125, t=19125/3%1076=0.0064
xthl 3 16
xthl 3 16
der b 3 0.4411
jnz onl s 11,del=[120%[19187] = 2302440
ret 3. t=1/f=del/f=0.7499

routine off led

ledoff: mvi a,MLAMP
out 18373
call time
ret s t=1/f=del/f=0.7499

;s check memory max
; store reg. a , hl

; input reg. hl address

ch_m: push h
push psw
l1da RAMMAX ; read address ram lo
cmp 1
jnz ch_n2

ida RAMMAX+1 ; read address ram hi
cmp h ; (rammax) - hl = 0 ,mem full

jnz ch_m2
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; mem full

; set sys halt ,set status ,set 8251 break line cts

mvi m,EOT

pop psw

pop h

pop h

call sbrk
ch_m2: pop psw

Pop h

ret

s routine set 8251

s normal speed 50 b/s and connect line — box

set51: mvi a,BOX LI ; set connect! line-box
out LS373

; set 8251, 50 b/s 45 unit ;1 start,1.5 stop,/64,rts=0,cts=1

mvi a,RESET ; internal reset 8251
out CTRL ; to 8251

mvi a,;SP50 ; set speed 50 baud
out CTRL

mvi a,RTS1 ; ready or stanby
out CIRL

ret

; set new instrution 8251

n_set: 1hld STACK
sphl
jmp pcbox

s
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; user reset system cpu clear new stack pointer
cstack: Ihld STACK

sphl

jmp ploop

;user reset cpu clear stack and load hl,end_a for receive msg continous
nrecd: 1hld STACK

sphl
recd: lhid POINTER
jmp recl

; end routine box with line

; check connect-pc with box or pc with line

; frist connected ,chage box - line is box - pc

pcbox: nvi a,RESET ; internal reset 8251
out CTRL
mvi a,PC_BOX
out LS373
bench: nvi a, SPHI ; up speed hi
out CTRL
mvi a,RTS0 ; Tts =0
out CTRL

; check over run error, if error ,to connect box line

; receive code connect from pc

Ixi h,060ffh s time: check loop

;jmp pcb_2 ;test transfer data to box

pbox_: Tim ; read DIR active low
ral ; shift bit 7 -> cy
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jc sbox_1 ; pin dtr active low,hi go set box line
in CTRL

Tar ; bit 0 => ¢y

rar ; check bit 1 is RxRDY

jc box_r1 ; cy '1’, go rec. control code

der |

jnz pbox__

der h

jz pc_li ; go connect box line with top on pc

jmp pbox_

; box check and transfer data to pc

; connection box -.pc

; send

pcb_2: rim ; read DTR active low
ral ; shift bit 7 -> cy
ic sbox_1 3 ‘cy=1,g0 set box line
in CTRL
rar
rar s check bit 1 is RxRDY
jnec pcb_2 s cy. "1, 'go'rec. msg

; Box : receive code from pc

box_rl: in IN_OUT s~rec. msg-from pc
cpi DC1 ; code transfer msg
jz trans
cpi DC2 ; code delete msg on box
jz del

; routine box send bad command to pc

nocom: mvi b,CAN ; send bad command or ready
call sendtr
jmp pcb_2
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; routine box transfer msg to pc by ascii code.

used send start mem to end addr

-e

; reg de = start mem for transfer

3 reg hl = stored addr counter (mem use)

trans: 1da SYS_S ;s 1d system status to reg a.
cpi S_INCM
inz no_msg

s send total mem used to pec
mvi b,ACK ; send ready

call sendtr

Ixi d,S_MEM

send4: ldax d 3 move (de) to.a
cpi 00 ; null char not send
jz out_
cpi EOT
JZ ccaa
MOV b,a
call sendtr ; send transfer

ready: rim ; read DIR active low
ral ;- shift ' bit 7 -> ¢y
ic sbox_1 ; cy=1,g0 set box line
in CTRL
rar
rar ;- check bit 1 is RxRDY
jnc ready ;s cy '1?, go rec. msg
in IN_OUT 3 wait
cpi ENQ s pc send ctrl a for send
jnz errorl

out_: inx d
jmp send4

ccaa: mvi b,EOT ; end send code or box ready
call sendtr

Jjmp pcb_2
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; routine not incomming in tlx box

no_msg:

errorl:

mvi
call
jmp
mvi
call

jmp

b,NAK
sendtr
pcb_2
b,CAN
sendtr
pcb_2

; routine converse to ascii

s input data reg a. is baudot code

; out data reg a. is ascii

ascii:

asc:

ascnl:

ascd:

ascn:

push
push
push
cpi
inz
Ixi
shid
Jjmp
cpi
jnz
Ixi
shld
nvi
jmp
1hld
add

mov

mov
pop
pPOp

pop
ret

h

d

b

FS
asc
h,tbl1
STBL
ascnl
LS
ascd
h,tbla
STBL
a,0

ascn

1]

’

-

e

no have data in box

no have data in box

check fig t...

check let a..

go check code

load table

output reg a.

is ascii
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; routine send 1 byte to pc
; input reg. b is data memory.

y store reg. a

sendtr: rim H
ral
jc sbox_1 :
send2: in CTRL
rar H
jnc send2
mov a,b
send3: out IN_OUT 3
ret

;s routine delete msg all in box or set

del: Ixi h,S MEM+1
shld POINTER

-

avi m, EOT
1hld STACK
sphl

mvi a,S_ZERO

sta SYS_S
mvi a,015h

-.

sta MFULL
mvi b,NAK H
call sendtr
jmp pcb_2

check DTR on

cy = 1 ,exit

check TxRdy = 1

send msg

system memory

clear pointer memory

system clear no message memory

end send code and box ready



converse code hex to ascii

-e

input reg. a is hex

“-e

store reg. hl,bc,de

-e

-

out reg. hl

s not clear

; case 4 : set connect pc with

pc_li: mvi 8,RESET
out CTRL
mvi a,PC_L

out LS373
pclil: rim

ral

jc pclol

jmp pclil

-

64

line tlx

change sw line

read DIR active low_loop
shift bit 7 —> cy
check cut dtr loop, pass to set box-pc

¢y = 1 exit to box received tlx data

;add 14/2/91 delay dtr off line when the pc sending the wru to line.

pclotl: 1x1i d,08ffh
pclo: call tim
xthl
xthl
der e
jnz pclo
rim
ral
jnc pclil
xthl
xthl
decr d
jnz pclo

jmp pcbox

e

-

e

-e

H

15 sec delay

16

16

4 clk =3%10"6
7,[256(32+11)1=11008.,t=0.0037

16

16

0.4411

11,del=[120%[19187] = 2302440
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sdelay for time sent AAb for use top

tim: 1xi b,001ffh H
on2: xthl s 16
xthl 3 16
der c ;s 4 0.0037
jnz on2 s 7,[255(64+11)1=19125,t=19125/3%1076=0.0064
xthl ; 16
xthl ; 16
der b 70.4411
jnz on2 s 11,del=[120%[19187] = 2302440
ret s t=1/f=del/f=0.7499

sroutine check mem 1 KB before rammax

ch_rxm: push h

push psw
lhld RXRMAX
lda POINTER+1 3 read address ram hi
cmp h ;. (rammax) = hl =0 ,mem full
jc rxmax
pop DsSw
POp h
pop h
call sbrk
rXmax: pop psw
pop h
ret
sbrk: 1hld RAMMAX
shld POINTER
mvi a,S_INCM
sta SYS_S
mvi a,S_FULL

sta MFULL
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; define abs for test receive msg to mem boxs.

abs:

mvi

out

call
call
call
call
call
call

pop
hit

db
db
db
db
db
db
db
db
db
db
db
db
db
db
db
db
db
db
db
db

66

a,BRKLI

time
time
time
time
time
sets1

011011b
001000b
000010b
000110b
010110b
000110b
010110b
000111b
011111b
000100b
001110b
000011b
010000b
000001b
010010b
000001b
011101b
000100b
010000b
010100b

3 clear call

O 00 =3O A W N e

| S I R e S T e e e o e e
QO W 00 3 O U s W N = O
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; table baudot code to ascii

tbla:

tbl1:

db
db
db
db
db
db
db
db
db
db
db
db
db
db

end

00,69,10,65,32
83,73,85,13,68
82,74,78,70,67
75,84,90,76,87
72,89,80,81,79
66,71,00,77,88
86,00

00,51,10,45,32
39456,55,13,42
52,07,44,00,58
40,53,43,41,50
00,54,48,49,57
63,00,00,46,47
61,00

; shift a...

s oneft 1...
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4 R
Tusunsy ADVANCE TELEX 1uinseslusiasnouiiined
#include <stdio.h>

#include <stdlib.h>

#include <dos.h>

#include <conio.h>

#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define

norm_vid 23

rev_vid 7

menu_vid 112

high_vid 30

ESC 27

BORDER 1

com_port 0x3f8

ABORT 0
TIME_OUT_BIT 0x01

I0_FRROR-BIT = -0x08

SELECTED_BIT 0x10
PAPER_OUT_.BIT  0x20
ACKNOWLEDGE_BIT 0x40
NOT_BUSY ‘BIT 0x80
ERROR _BIT (TIME_OUT_BIT | I0_ERROR BIT ; PAPER OUT_BIT)
PRINTER _OFF  (SELECTED_BIT } ACKNOWLEDGE_BIT)
NOT_ON_LINE (SELECTED BIT ; IO ERROR BIT)
OUT_OF_PAPER .. (SELECTED_BIT | PAPER _OUT BIT)
PRINTER_BUSY (NOT_BUSY_BIT | PAPER OUT_BIT)
PORT_LPT1 0
FUNCTION. OO O

MIN_TIME_OUT 1
TIME_OUT_ADDR 0x00400078

unsigned char far *time_out_pointer = (unsigned char far *)TIME_OUT_ADDR;

char *error_type[5] = {"Printer switch is off.",

"Printer
"Printer
"Printer

"Printer

union REGS r;

is out off paper.",
is off line and cannot receive data.",
is bust or Printer queue is not empty.",

is not ready."};



int data,mem,datal;
char start_mem;
int SOH = 01;
int STX = 02;
int ETX = 03;
int EOT = 04;
int ENQ = 05;
int ACK = 06;
int DC1 = 17;
int DC2 = 18;
int NAK = 21;
int CAN = 24;
int i = 13
int ok = 1;
int pass = 1;
char key;
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/*
/%
/%
/%
/*
/%
/*
/%
/*
/%
/¥
/[*

exiternal data

stored address memory
start of heading
start of text

end of text

end of transmission
enquiry or ready
acknowledge
display,save,print msg
del msg on box

no acknowledge,no msg

error transmission msg

FILE #*tlxfile,*tlxfilel,*file,*fopen();

int j,x,y,attri,startx,starty,endx,endy;

char p,cshead name[78],file_name[13];

char *me

|
I
Char *men[ ]={"L" , "V" . "P" s "D" , "E" ’ } ;

(1=

" Load TLX message to PC
View TLX message '
Print TLX message
Delete message on box
" Exit to dos

I

char *rem[]={"Transfer all TLX. message from BOX to PC

A4

"View all TLX. message on screen

"Printing all TLX. message

"Delete all TLX. message on box
"Exit ATAT program to dos

};



A A

70
JEEERRRRERERRRERRRRERERRERRERRRRERKRES /
/* pop_up menu %/

/************************************#*/

int popup(menu,keys,count,X,y,border)

char *menul]; /* menu text */
char *keys; /* hot keys x/
int count; /¥ number of menu items x/
int x,y; /% x,y coordinate of left hand corner */
int border; /* no-border if 0O x/
{

register int i,len=0;

int endx,endy,choice;
unsigned int *f;
for(i=0;i<count;i++)
if(strlen(menu[il) > len)
len= strlen(menufil);
endx = len + 1 + X3

endy = count + 1 + ¥;

/¥ allocte enough memory for it */
f=(unsigned int %) malloc((endx-x+1) * (endy-y+1));

if(1f)exit(1); /* 1install your own error handler here #*/

do

/% save the current screen data ¥/
save_video(x,endx+1,y,endy+1,f);

if (border)
draw_border(x,y,endx,endy);

/* display the menu */
display_menu(menu,x+1,y+1,count);

choice=get_resp(x+1,y,count,menu,keys);
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switch (choice) {

case 0:
{
menuO( ) ;
break;
}
case 1:
{
menul();
break;
}
casel 2:
{
menu2();
break;
}
case 3:
{
menu3();
break;
}
case 4.
{
pass=0;
break;
}

}

/* rtestore the original screen #/

if (pass!=0)restore_video(x,endx+2,y,endy+2, (char *) f);
free(f);
}

while(pass);
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JERREERRERRRERKERRKRRRRRRKRRRKRRERRERKE /
/* draw border x/
JEEERRERERRRRERRTRRRRRERRRRRRRRRRRKR Rk /
int draw_border(startx,starty,endx,endy)
int startx,starty,endx,endy;
{ unsigned int i;
for(i=startx+1;i<endx;i++)
{
write_vid(i,starty,196,menu_vid);
write_vid(i,endy,196,menu-vid);

}
for(i=starty+1; i<endy;i++)

{

write vid(startx,i,179,menu_vid);
write vid{(endx,i,179,menu_vid);

}
write_vid(startx,starty,218,menu_vid);
write_vid(startx,endy,192,menu_vid);
write vid(endx,starty,191,menu_vid);

write_vid(endx,endy,217,menu_vid);

JEERRRRREEREREREREREREKERRAKEBEERERERER /
/* input selection key */
[REREERERRRKFRERERERERRRKERREERRRR SRR/
get_resp(x,y,count,menu,keys)
int x,y,count;
char *menuf[];
char *keys;
{
union inkey
{
char ch[2];
int 1i;

}e;

bt
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int arrow_choice = 0 ,key_choice;

yH+s

/* highlight the first selection #*/

write_video(x,y,menu[0],rev_vid); /* reverse video %/

write_video(2,23,rem[0]},norm_vid);

goto_xy(0,0);no_cursor();

for(;

{

.
]

while(!bioskey(1)); /* WAIT FOR KEY STROKE #*/
c.i=bioskey(0); /* read the key */
/* reset the selection to normal video #*/
goto xy(x,y+arrow_choice);
write.video(x,y+arrow_choice,
menu[arrow_choice],menu_vid); /* redisplay */
strcpy (head_name,men[arrow_choicel);
write_str(x+1,y+arrow_choice,118);
if(c.ch[0])
{

/* is normal key = */

/*  see if it is a hot key #/

key_choice = is_in(keys, tolower(c.ch[0]));

if (key_choice) return key choice-1;

/* - check for ‘enter or space bar ¥/

switch{c.ch[0] )

case *\1’: return arrow_choice;
case ’ ’ : arrow_choice++;
break;

case ESC : printf("\n");
/% pin rts ,dtr to lo %/
outportb(com_port+4,0x0);
/* pin rts ,dtr to lo %/
outportb(com_port+4,0x0);
clrs();

have_cursor();
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clrs();goto_xy(0,0);

exit(0);
}
}
else
{
/* is special key */
switch(c.ch[1])
{
case 72: arrow_choice-~; /* up arrow #*/
break;
case 80: arrow_choice++; /* down arrow */
break;
}
}
if (arrow_choice == count) arrow_choice=0;

if (arrow_choice < 0) arrow choice=count-1;

/* highlight the next selection ¥/
goto_xy(x,y+arrow_choice);
write_video(x,y+arrow._choice,menufarrow_choice],rev_vid);
write_video(2,23,rem[arrow_ choice],norm_vid);

goto_xy(0,0);no _cursor();

/***************t**********************/

/%

display string */

/**************************************/

write_video(y,x,f,attrib)

char *f;

int x,y,attrib;

{

union REGS r;

register int i,j;
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/*************************************/

/% restore screen %/

/***************************#*********/

int restore_video(startx,endx,starty,endy,buf_ptr)
int startx,endx,starty,endy;
unsigned int *buf_ptr;
{
union REGS r;
register int i,j;
for(i=starty;i<endy;i++)

for( j=startx; j<endx;j++)

{
goto_xy(Jj,i);
r+h.ah = 93 /* write character function */
r/hsbh===0 |5 /% assume active display page is 0 */
r.X4scXx =713 /* number of time to write the character*/
r.h.al = *buf ptr++; /# character */
r.h.bl = *buf ptr++; /* attribute =*/
int86(0x10,&r,&1);
}

JEERRERERRRRERRRERRRRRE SRR LR RRIRAK SRS/
/* is_in x/

/*****#****t****‘***************#****t[

is_in(s,c)
char *s,c;
{
register int i;
for(i=0;*s;i++) if(*s++==c) return i+l;

return 0O;
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/*******#*****************************/

/¥ break %/
JREERREEEERERKRKKRRERRXXKRRKRRERRRRRKE/

int c_break(void)

{
printf ("USER Break by CTRL C aborting ...\n");
return(ABORT) ;

JEERXERERKERRKRRKRRRRRERRRRRKRRFRRRR A/
/* sent byte */
/* send data 1 byte is ascii x/

/********t**t**********t**************/

send_byte(data)

{
outportb(com_port,data); /¥ pin rts ,dtr to hi

JRERERRERERRRRRRRERRRLRRRRRERFRERRRRE R/
/* receive byte */
/* receive 1 byte ascii */

JEEREREERRERRRRRRRERERERXRERRRARRRRKE SR/

rec_byte() /* receive 1 byte ascii
{
int tlx_sts;
tlx_sts = inportb(com_port+5); /* read status
while ((tlx_sts & 0x1) ==0)
{
tlx_sts = inportb(com port+5); /* read status
}
data = inportb(com_port); /* read data

*/

*/

%/

*/

*/
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/*****#*********#*****************#**#*/

/* any keys x/
JERRRERERERREXRERRRRRKRREXKKKRERRRRRERE [
anykey ()
{
outportb(com_port+4,0x0); /* pin dtr ,rts to lo */
do
{
goto_xy(24,24);
printf("\007press SPACE-BAR for countinous");
}
while(getch(). =" )3
}

int get_time_out(int port)
{ return(time_out_pointer[port]); }
void set_time_out(int value,int port)
{ time_out pointer[port} = value; }
int define_error(int status)
{ int tem = status;
if ((tem &= PRINTER OFF) == PRINTER OFF) return 0;
else {
tem = status;
if ((tem &= _OUT_OF_PAPER) == OUT_OF.PAPER) return 1;
else {
tem = status;
if (( tem & NOT_ON_LINE) ==NOT_ON_LINE) return 2;
else {

tem = status;

if ((tem &= PRINTER_BUSY) == PRINTER_BUSY) return 3;

else return 4;

}
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int print_ch(char ch,int port)
{
unsigned status;
char ans;
status = biosprint (FUNCTION_0O,ch,port);
if (status & ERROR BIT)
{
goto_xy(0,0) ;have_cursor();cls();
printf("\OO7ERROR: %s\n",error_type[define_error(status)l);
return 1;
}
else

return. 0;

void print()
{
FILE *filej
int old_value,x,ch;
char answer;
if ((file = fopen(file_name, "rt")) == NULL) {
goto_xy(0,0);
printf("Select Load TLX message before printing\n");
}
else {
old_value = get_time-out(PORT_LPT1);
set_time_out (MIN_TIME_OUT,PORT_LPT1);
do {
ch = fgetc(file);
if (ch != EOF)
{
if (print_ch(ch,PORT_LPT1))
{
printf("\007Retry or not.? [r/n]");

answer = getch();
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if ( answer != ’r’)
ch = EOF;
else
{
x = ftell(file)-1;
fseek(file,x,SEEK_SET);

}
cls();
}
}
} while {(ch != EQF);
fclose(file);

set_time_out(old_value,PORT_LPT1);

/********************t**********t******/

/% menu 0 */

/*************#*****tt****tt*********#*/

menuO() /* save in file tlxbox.rec */

{
1.= 13
ok= 1;
cls();

file = fopen("tlxbox.box","rt");
if(file !'= NULL)
{
rename ("t Ixbox.box","tlxbox.old");
fclose (file);
}
file = fopen("tlxbox.rec","rt");
if(file != NULL){
rename ("t 1xbox.rec","tlxbox.bak");
fclose (file);
}
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goto_xy(1,1);

outportb(com_port+4,0x3); /* pin rts ,dtr to hi */
delay(3);
send_byte(DC1); /* pin rts ,dtr to hi */

rec_byte();
if (data==ACK)
{
if ((tlxfile=fopen("tlxbox.rec","w")) == NULL){
printf("Cannot open TLXBOX.REC file");
anykey() ;main();~}
if ((tlxfilei=fopen("tlxbox.box","w")) == NULL){
printf("Cannot open TLXBOX.BOX file");
anykey();main();
}
printf ("\nSAVE files name TLXBOX.REC\n"};
do{
rec_byte();
putc(data,tixfilel);
switch (data) {
case 01: break; /% SOH %/
case 02: printf("\nTLX MSG. NO: %d\n",i);
fprintf (tlxfile,"\nTLX MSG. NO: %d\n\n\n\n",i);
break;
case 03: fprintf(tlxfile,"\n\n\n\nEND TLX MSG. NO: %d\n\n\n\a",i);
1443
break;
case 04: ok=0;--1i;
fprintf(tixfile,"\n\nTLX MSG. COMPLETE TOTAL => %d MSG\n",i);
printf("\nTLX MSG. COMPLETE TOTAL => %d MSG\n",i);
break;
case 24: ok=0;
fprintf(tlxfile,"\n ERROR DATA TRANSMITTER\n");
break;
default: putc(data,tlxfile);
}
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if (ok==1) send_byte(ENQ); /*pin rts ,dtr to hi*/
} while (ok);
fclose(tlxfile);
fclose(tlxfilel);
}
else if (data==NAK)
printf("\n NO DATA MEMORY ON BOX \n");

anykey();

main();
}
/*******************t**ttt*****t#*****#/
/* menul() %/
/******#t******t*****t********t***t**t*/
menul()
{

cls();

mainl();
}
/********t************t*ttttt***t**t**t/
/* menu2() */

JErrrkiibkikdihkhkokkkibbkkkkkkiokkkRk/

menu2()
{

cls();

get_view();
}
[REERRRERERXRREREXERERELXLRRRLLEERRERRR /
/% menu 3 */

JEEkkkkkkkkklkkkokkkkkkkkhkkkhibkikrkkkk/

menu3 ()

{
char opt,optl;
cls();
goto_xy(0,0);

have_cursor();
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printf("\nWARNING! TLX message on box will be delete\n");
printf("\nDo you wish to delete (Y/N): ");
opt = getch();
if (opt == 'Y’ || opt == 'y’)
{
printf("\n\nAre you sure! (Y/N): ");
optl = getch();
if (optl == ’Y’ }| optl == 'y’)
{
outportb(com port+4,0x3); /% pin rts ,dtr to hi*/
delay(2);
send byte(DC2)};
rec_byte();
if (data==NAK)
{
cis();
goto xy(1,1);
printf ("\n DELETE ALL MESSAGE ON BOX 11!");
delay(100);
printf ("\b\b\b OK !\n");

main();

goto_xy(x,y)

{
union REGS r;
r.h.ah = 2;
r.h.dl
r.h.dh = y;
r.h.bh = 0;
int86(0x10,&r,&r);

X3



/* Function Clear Screen */

cls()

{
union REGS r;
r.h.ah = 6;
r.h.al = 0;
r.h.ch = 0;
r.h.cl = 03
r.h.dh = 24;
r.h.dl = 79;
r.h.bh = 31;
int86(0x10,&r ,&r);

}

/* Draw Character & Border

write_vid(i,j,psattri)

{

union REGS.r3

goto_xy(iyj);

r.h.ah = 9;
r.h.bh = 0;
r.X.cx =13
r.h.al = p;
r.h.bl = attri;

int86(0x10,&r,&r);

/* Function nocursor
no_cursor( )
{ union REGS r;

r.h.ah = 1;
r.h.ch = 0;
r.h.cl = 03
int86(0x10,&r,&r);

¥/

%/

84
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getwin(startx,starty,endx,endy)
{ for(i=startx;i<endx;i++)
{ write_vid(i,starty,205,norm_vid); write_vid(i,endy,205,norm_vid);}
for(j=starty; j<endy; j++)
{ write_vid(startx,j,186,norm_vid); write_vid(endx,j,186,norm vid);}
write_vid(startx,starty,201,norm_vid);write_vid(endx,starty,187,norm_vid);
write_vid(startx,endy,200,norm_vid);write_vid(endx,endy,188,norm_vid);

goto_xy(0,0);no_cursor();

write_str(startx,starty,attri)
{ j = strlen(head name);

for(i=0;i<jii++){p = head_name[il;write_vid(startx+i,starty,p,attri);}

JEEREREARRRRRXRFRERERRRRRERRRRRRLRERERK/
/* display menu LV
JEEEERRRRERERRRERERRRRAREZERRERERRRRKRE /
display_menu(menu,X,y,count)
char *menul];
int x,y,count;
{ int z=y;

register int i}

for(i=0;i<count; i++,y++)

{
/*goto_xy(x,y);printf(menuli]);*/
strcpy(head_name,menu[il);
write_str(x,y,menu_vid);
}
for(i=0;i<count;i++,z++)
{

strcpy(head_name,men[il);

write_str(x+1,z,118);
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clrs()

{
union REGS r;
r.h.ah = 6;
r.h.al = 0;
r.h.ch = 0;
r.h.cl = 03
r.h.dh = 24;
r.h.dl = 79;
r.h.bh = 7;
int86(0x10,&r,&r);

}

have_cursor()
{ union REGS r;

r.h.ah = 13

r.h.ch = 12;
r.h.cl = 13;
int86(0x10,&r,&r);

#include <process.h>

get_view()

{
char choice,value,valuel;
cls();goto_xy(0,0);have.cursor();
printf("1: All file.\n");
printf("2: Some file.\n");
printf("3: Interval.\n");
printf("4: Return to main menu.\n");
printf("Please select option : ");
scanf ("%d",&choice);
switch(choice){

case 1 : strepy(file_name,"tlxbox.rec");

print();
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case 2 :

case 3 :
case 4 !
main();

selected(int x, int

int i=0, j=0,k=1;

char data;
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break;

printf("\nSelect TLX MSG. NO. ");
scanf ("%d" ,&value);cls();goto_xy(0,0);
selected(value,value);
strcpy(file_name,"t1lxbox.tmp");
print();

break;

cls();goto_xy(0,0);
printf("\nSelect~TLX MSG. NO. ");
scanf ("%d" ,&value);goto_xy(23,1);
printf(" to NO. ");

scanf ("%d" ,&valuel);
selected(value,valuel);
strepy(file name,"t1lxbox.tmp");
print();

break;

break;

}

y)

if ((tlxfile=fopen("tlxbox.box","r"))==NULL){
cls();goto_xy(0,0);
printf("Please select Load TLX MSG.\n");
anykey();main();}

if ((t1xfilel=fopen("tlxbox.tmp","w"))==NULL){
cls();goto_xy(0,0);

printf("Not

enough memory\n");

anykey();main();}
fprintf(tlxfilel,”"\n\n\n");



maini()
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do {
data = getc(tlxfile);
switch(data){
case 01: break;
case 02: if ( i >= x ) fprintf(tixfilel,"\n\n\n\n\n\n");
i++;
break;

} while

case 03:

case 04:

case 24:

(k)3

if (i >= x ) fprintf(tlxfilel,"\n\n\n");

jH+; if( j == y) k=0;
break;

k=
k=0; break;

0; break;

default: if( i >= x)
putc(data,tixfilel);
if(.J.5=.¥) k=03
break;

fprintf(tixfilel,"\n\n\n");
fclose(tixfile)s
fclose(tlxfilel);

int stat;

goto_xy(0,0);
if((file=fopen("temp","rt"))==NULL){

" , "w" ) ;

file=fopen("temp

fclose(fi

execl ("wpview.exe",

le);}

" n

wpview.exe","t1xbox.rec",NULL);{

printf("\n\t\tVIEW FILE ERROR \n");

exit{0);}
getch();



main()

{

int i;
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unsigned int *p;

cls();

ctrlbrk(c_break); /* initial com port x/
outportb(com_port+4,0x0); /* pin rts ,dtr to lo x/
delay(S);

outportb(com_port+3,0x80); /* set DLAB = 1 at 3fbh */
outportb(com_port,0x0C); /% set _boud rate lsb x/
outportb(com_port+1,0x0); /* set =========msb */
outportb(com_port+3,0x02); /% set baud rate 1'st. 7 u 9600 np */

for(i=0;i<79;i++)

{

write.vid(i,0,205,norm vid); write vid(i,24,205,norm_vid);

write_vid(i,22,205,norm_vid);

strcpy(head name," Comment ");
write_str(35,22,norm vid);

for(j=0; j<24; j++)

write vid(0,j,186,norm vid); write_vid(79,j,186,norm_vid);

write vid(0,0,201,norm vid); write-vid(79,0,187,norm_vid);
write_vid(O,24,200,n0rm_vid);write_vid(?9,24,188,norm;vid);
write_vid(0,22,204,norm_vid);write_vid(79,22,185,norm_vid);
getwin(20,8,55,18);

strcpy(head_ name,"ADVANCE TELEX ON PC");
write_str(23,3,high vid);

strcpy(head_name, "KING MONGKUT'S INSTITUTE OF TECHNOLOGY LADKRABANG'');
write_str(16,6,high vid);

strcpy(head_name,"TELEX SUBSCRIBER OFFICE. TELEX DIVISION");
write_str(18,20,high_vid);

popup(me, " 1vpde",5,27,10,BORDER) ;
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printf("\n");
outportb{com_port+4,0x0);
outportb(com_port+4,0x0);
clrs();

have_cursor();
clrs();goto_xy(0,0);
exit(0);

/*¥ pin rts ,dtr to lo ¥/
/* pin rts ,dtr to lo ¥/
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5.) OUTGOING TELEX MESSAGE LIST (TLXSGxx.OUT)
6.) ALL

7.) MENU

ENTER NUMBER:

':9 CLEAR DIRECTORY

6.1 AUTO DELEVERY MESSAGE LIST umaﬂnnwauannnmmzz'\'q

6.2 INCOMPLETED DELIVERY MESSAGE LIST umannnqauaﬁ'lummsnm'lﬂ

6.3 COMPLETED DELIVERY MESSAGE LIST smannmauammm‘luum

6.4 INCOMING TELEX MESSAGE LIST umarmmauamm-nm

6.5 OUTGOING TELEX MESSAGE LIST umannnwnaﬁn&dma'z

6.6 ALL Umannmamwnnﬂna'lu MESSAGE DIRECTORY

6.7 MENU nam-nzi‘ MAIN MENU
7. SET TIME lﬂumsmnmtm'lmﬁus'm'lunwé\umam
8. EEL aanﬂszmj DOS
NMITVINL ammm‘ls i nﬁmm g

'lumnu'ls1mae‘1u7'{asﬂaw1ma‘mﬁq'mauau uazuﬂwmmaqum (Tne
W&l‘l’]ﬁﬂﬂ%ﬂﬂ’]ﬂ‘)xﬂ?’lﬂ&‘lﬂﬁ’ﬂu INCOMING CALL) N‘Imﬁmmmemﬂm'm*uwuuasmsn
imans Taonun fanansesenldlauoafs  ALT C aamwwmauumau’lu CONVERSATIONAL
MODE N'hifhmsn‘immaumaawwmw:mams‘lﬂmn muﬂm'luﬂm 10

Bditingnwo Pile INCOMING CALL
<<< NO - FILE MBNU >>>

—~— Preliminary Command -~~ ==~ File Commands --:~ System Command -
L Change logged disk drive : : X BXIT to PC DOS
F File directory off(ON) :P Print a file ¢! -Mailmerge Command-
H 8et hold level of f(ON) : : M Run MailMerge
--Commands to open a file-~— :E RENAME a file : - 8et Printer ~
D Open a Document file :0 Copy file ' T BSelect printer
N Open a non-document file :Y Delete a file : and download
DIRECTORY of disk A:

o o € id a v
YR 10 MSTUINIaNINISUNIYD
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8085A/8085A-2
SINGLE CHIP 8-BIT N-CHANNEL MICROPROCESSORS

100% Software Compatible with 8080A
1.3 us Instruction Cycle (8085A);

0.8 us (8085A-2) - =

@ On-Chip Clock Generator (with External
Crystal, LC or RC Network)

M On-Chip System Controller; Advanced

Cycle Status Information Available for F

Large System Control

Single +5V Power Supply | |

Four Vectored Interrupt Inputs (One is
non-Maskable) Plus an 8080A-
compatible interrupt

Serial In/Serial Out Port

E Decimal, Binary and Double Precision

Arithmetic

Direct Addressing Capability to 64k
Bytes of Memory

The Intel® 8085A is a complete 8 bit parallel Central Processing Unit (CPU). itsinstruction set is 100% software compatible
with the 8080A microprocessor, and it is designed to improve the present 8080A’s performance by higher system speed.
Its high level of system integration allows a minimum system of three IC's [BO85A (CPU), 8156 (RAM/1O) and 8355/8755A
(ROM/PROMY/I0)] while maintaining total system expandability. The 8085A-2 is a faster version of the B085A.

The 8085A incorparates all of the features that the 8224 (clock generator) and 8228 (system controller) provided for the

8080A, thereby offering a high level of system integration.

The 8085A uses a multiplexed data bus. The address is split between the 8 bit address bus and the 8 bit data bus. The
on-chip address latches of 8155/8156/8355/8755A memory products allow a direct interface with the 8085A.

WA RST6.5 TRAP
mrn I RST 6.5 ! asn.sl

L

INTERRUPT CONTROL

SID 500

Y=

SERIAL I/O CONTROL

8-8IT INTERNAL DATA BUS

. l FeY <
ACCUMULATOR TEMP, REG, INSTRUCTION
] ey . REGISTER s
B e c L
! REG. REG.
ARITHMETIC INSTRUGTION B £ W
LOGIC °Eiﬁg“ REG. REG.
uniT _J MACHINE H 18 L [ | REGISTER
tALU) CYCLE REG. REG. [ ARRAY
R " ENCODING 16
A STACK POINTER
| S
116)
PROGRAM COUNTER
POWER | —= 5V
INCREMENTER/DECREMENTER
SUPPLY | —= GND ADDRESS LATCH e
| ﬂ
TIMING AND CONTROL vJ S
(@) ml
X, LK. RESET [ ADDRESS BUFFER ] I DATA/ADDRESS BUFFER
Xz —=1 GEN CONTROL STATUS DMA u
! R j E
CLK OUT RO WR ALE So$y 1O/M I HLDA ' RESET OUT ~ra ADroAD
et 185-Ag 7~ 0
READY HoLD RESET N ADODRESS BUS ADDRESS/DATA BUS

~

Figure 1. 8085A CPU Functional Block Diagram
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X1 o 403 vee
X2 2 39 {1 HOLD
RESET OUT 3 38 3 HLDA
sSoD 34 370 cLk (ouT)
SiD Os 36 |3 RESETIN
TRAP []6 351 READY
RST75 07 340 1o/m
RST 6.5 ]8 33 s
RST55 9 a2 Fz__g
INTR G} 10 goggp 31H WR
INTA Q11 30 ALE
ADg [}12 2913 so
AD3 Q13 281 A1s
AD2 14 273 A
AD3 [} 15 26 00 A13
ADg Q16 250 A2
ADs 317 243 A1
ADg 18 23 A1
AD7 Q19 22 Ag
vss [ 20 21 Ag

Figure 2. 8085A Pinout Diagram

8085A FUNCT!ONAL PIN DEFINITION

The following describes the function of each pin:

Symbol

Ag-A1s
(Output, 3-state)

ADo-7
(Input/Output,
3-state)

ALE

(Output)

So, S1, and 10/M
(Output)

Function

Address Bus: The most significant 8
bits of the memory address or the 8
bits of the 1/O address, 3-stated dur-
ing Hold and Halt modes and during
RESET.

Multipiexed Address/Data Bus: Low-
er 8 bits of the memory address (or
1/Q address) appear on the bus dur-
ing the first clock cycle (T state) ofa
machine ‘cycle. It then becomes the
data bus during the second and third
clock cycles.

Address Latch Enable; It occurs dur-
ing the first clock state of a machine
cycle and enables the address to get
latched into the on-chip:latch of pe-
ripherals. The falling edge of ALE is
set to guarantee setup and hold times
for the address information.. The fall-
ing edge of ALE can also be used to
strobe the status information. ALE is
never 3-stated.

Machine cycle status:

10/M S1 So Status

0 Memory write
Memory read
1/0 write

1/0 read
Opcode fetch
Interrupt Acknowledge
Halt

Hold

Reset

* = 3-state (high impedance)
X = unspecified

* A .00

-

XXO—‘-—‘—‘O-—‘
xxo_A_AQ_Ao_J

Symbol

RD
(Output, 3-state)

WR
(Output, 3-state)

READY
(Input)

HOLD

(Input)

HLDA

(Output)

INTR
(input)

Function

S1 can be used as an advanced R/W
status. 10/M,So and S1 become valid
at the beginning of a machine cycle
and remain stable throughout the
cycle. The falling edge of ALE may be
used to latch the state of these lines.

READ control: A low level on RD in-
dicates the selected memory or 1/0
device is to be read and that the Data
Bus is available for the data transfer,
3-stated during Hold and Halt modes
and during RESET.

WRITE control: A low level on WR in-
dicates the data on the Data Busisto
be written into the selected memory
or 1/0 location. Data is set up at the
trailing edge of WR. 3-stated during
Hold and Halt modes and during
RESET.

[fREADY is high duringareadorwrite
cycle, it indicates that the memory or
peripheral is ready to send or receive
data. If READY is low, the cpu will
wait an integral number of clock
cycles for READY to go high before
completing the read or write cycle.

HOLD indicates that another master
is requesting the use of the address
and data buses. The cpu, upon re-
ceiving the hold request, will re-
linquish the use of the bus as soon as
the completion of the current bus
transfer. Internal processing can con-
tinue. The processor can regain the
bus only after the HOLD is removed.
When the HOLD isacknowledged, the
Address, Data, RD, WR, and 10/M
lines are 3-stated.

HOLD ACKNOWLEDGE: indicates
that the cpu has received the HOLD
request and that it will relinquish the
bus in the next clock cycle. HLDA
goes low after the Hold request is
removed. The cpu takes the bus one
half clock cycle after HLDA goes iow.

INTERRUPT REQUEST: isused as a
general purpose interrupt. It is sam-
pled only during the next to the last
clock cycle of an instruction and dur-
ing Hold and Halit states. If it is active,

- the Program Counter (PC) will be in-

hibited from incrementing and an
{NTA will be issued. During this cycle
a RESTART or CALL instruction can
be inserted to jump to the interrupt
service routine. The INTR is enabled
and disabled by software. It is dis-
abled by Reset and immediately after
an interrupt is accepted.



8085A/8085A-2

e —

8085A FUNCTIONAL PIN DESCRIPTION (Continued)

allowing

smeol Function Symbol Function

INTA INTERRUPT ACKNOWLEDGE: Is Schmitt-triggered  input,

(Output) used instead of (and has the same connection to an R-C network for
timing as) RD during the Instruction power-on RESET delay. The cpu is
cycle after an INTRis accepted. Itcan held in the reset condition as long as
be used to activate the 8259 Interrupt RESET IN is applied.
chip or some other interrupt port.

. RESET OUT Indicates cpu is being reset. Can be

RST 5.5 EESTA:T lN:ERRUP ':S._These m'_'re; (Output) used as a system reset. The signal is

RST 6.5 mputst tahvet &-8ame 'm,'r:g asl RE synchronized to the processor clock

RST 7.5 g’}f& i egf ause an 'ﬂ e . dﬁ and lasts an integral number of clock

(inputs) o be automatically inserted. periods.

The priority of these interrupts is X

: 19-X2 X1 and X2 are connected to a crystal,
pr:deredtashshownhIthabt? 13:?:59 (Input) LC, or RC network todrivetheinternal
m.]e.gur y d?rﬁoa 13‘ - prlor:ay' gn clock generator, X1 can also be an
uidua.lr na L;dnlauteysr‘:aythe 'g”; external clock input from a logic gate.
'nstrucﬁiomnas S The input frequency is divided by 2to
' r give the processor's internal oper-

TRAP Trap interrupt is a nonmaskable RE- ating frequency.

(input) START interrupt.It is recognized at
the same time as INTR or RST 5.5-7.5: CLK Clock Output for use as a system
It is unaffected by any mask or Inter- (Outpul) clock. The per!o'd of CLK is twice the
rupt Enable. It has the highest priority X1, X2 input period.
of any interrupt. (See Table 1.) SiD Serial input data line. The data on this

RESET IN Sets the Program Counterto zero and (Input) line is-loaded into accumulator bit 7

(Input) resets theinterruptEnableand HLDA whenever a RIM instruction is exe-
flip-flops. The dataand address buses cuted.
andiiffe cantrot fgs e aeathd L SOoD Serial output data line. The output
ing RESET and because of the asyn- (Output) SOD is set or reset as specified by the
chronous_ nature of F?ESET, the pro- SIM instruction.
cessor’'s internal registers and flags i §
may be aitered by RESET with unpre- vee *+5 volt supply.
dictable results. RESET IN is a Vss Ground Reference.

TABLE 1. INTERRUPT PRIORITY, RESTART ADDRESS, AND SENSITIVITY
Address Branched To (1)
Name Priority When Inferrupt Occurs Type Trigger

TRAP 1. 24H Rising edge AND high level until sampled.
RST 7.5 2 3CH Rising edge (latched).

RST 6.5 3 34H High level until sampled.

RST 5.5 4 2CH"~ High level until sampled.

INTR 5 See Note (2).. High level until sampled..

NOTES:

{1) The processor pushes the PC on the stack before branching to the indicated address.
{2) The address branched to depends on the instruction provided to the cpu when the interrupt is
acknowledged.
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DRIVING THE X1 AND Xz INPUTS

You may drive the clock inputs of the 8085A or 8085A-2
with a crystal, an LC tuned circuit, an RC network, or an
external clock source. The driving frequency must be at
least 1 MHz, and must be twice the desired internal clock
frequency; hence, the 8085A is operated with a 6 MHz
crystal (for 3 MHz clock), and the 8085A-2 can be operated
with a 10 MHz crystal (for 5 MHz clock). If a crystal is used,
it must have the foliowing characteristics:

Parallel resonance at twice the clock frequency desired
C. (load capacitance) < 30 pf

Cs (shunt capacitance) < 7 pf

Rs (equivalent shunt resistance) < 75 Ohms

Drive level: 10 mW

Frequency tolerance: +.005% (suggested)

Note the use of the 20pF capacitor between X, and
ground. This capacitor is required with crystal
frequencies below 4 MHz to assure oscillator startup at
the correct frequency. A parallel-resonant LC circuit
may be used as the frequency-determining network for
the B085A, providing that its frequency tolerance of
approximately =10% is acceptable. The components
are chosen from the formula:

1
2m/L(Cext + Cint)

To minimize variations in frequency, it is recommended
that you choose a value for Cext that is at least twice that
of Cint, or 30 pF. The use of an LC circuit is not recom-
mended for frequencies higher than approximately S MHz.

An RC circuit may be used as the frequency-determining
netwaork for the 8085A if maintaining a precise clock fre-
quency is of no importance. Variations in the on-chip
timing generation can cause a wide variation in frequency
when using the RC mode. Its advantage is its low com-
ponent cost. The driving frequency generated by the
circuit shown is approximately 3 MHz. It is not recom-
mended that frequencies greatly higher or lower than this
be attempted.

Figure 4 shows the recommended clock driver circuits.
Note in D and E that pullup resistors are required to assure
that the high level voltage of the input is at least 4 V.

For driving frequencies up to and including-6 MHz you
may supply the driving signal to X1 and leave X2 open-
circuited (Figue 4D). if the driving frequency is from 6 MHz
to 10 MHz, stability of the clock generator will be improved
by driving both-X1 and X2 with a-push-pull source (Figure
4E), To prevent self-oscillation of the B085A, be sure that
Xz is not coupled back to X3 through the driving circuit.

8085A

:
!

1

2t
1 )
= !
- TMF' _Iiﬂ‘z 1
: (" -

*20 pF CAPACITORS REQUIRED FOR
CRYSTAL FREQUENCY < 4 MHz ONLY.

A. Quartz Crystal Clock Driver

8085A

1IN
L <

| Cint
_L 15pF
-~

|

|

g'-sxt J' Cext
2
—]_‘ o _J
e

B. LC Tuned Circuit Clock Driver

808B5A

L=
1

20pF < ~10K

a———

X2

C. RC Circuit Clock Driver

+5V

Low time > 60 ns

47000
T0 o -
—-] 1KQ

X1

*Xz LEFT FLOATING

D. 1-6 MHz Input Frequency Exiernal Clock Driver

Circuit
+5V
Low time > 40 ns
4708 —_—
— X4
+5V
4709
X2

E. 1-10 MHz Input Frequency External Clock Driver
Circuit

Figure 4. Clock Driver Circuits
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BASIC SYSTEM TIMING

The 8085A has a multiplexed Data Bus. ALE is used as a
strobe to sample the lower 8-bits of address on the Data
Bus. Figure 9 shows an instruction fetch, memory read
and 1/0 write cycle (as would occur during processing of
the OUT instruction). Note that during the I/0O write and
read cycle that the /O port address is copied on both the
upper and lower half of the address.

There are seven possible types of machine cycles. Which
of these seven takes place is defined by the status of the
three status lines (I0/M, S, So) and the three control
signals (RD, WR, and INTA). (See Table 2.) The status
lines can be used as advanced controls (for device selec-
tion, for example), since they become active at the T
state, at the outset of each machine cycle. Control lines
RD and WR become active later, at the time when the
transfer of data is to take place, so are used as command
lines.

A machine cycle normally consists of three T states, with
the exception of OPCODE FETCH, which normally has
either four or six T states (unless WAIT or HOLD states
are forced by the receipt of READY or HOLD inputs). Any
T state must be one of ten possible states, shown in
Table 3.

TABLE 2. 8085A MACHINE CYCLE CHART

MACHINE CYCLE STA—TUS ENT:R—O r=—
10/M | S1]S0 |[RD | WR{INTA
OPCODE FETCH  (QF} 0 11110 1 1
MEMORY READ (MR} o] 11 0] 0 1 1
MEMORY WRITE  (MW) o oy 1] 1 0 1
1/0 READ (IOR) 1 11010 1 1
1/O WRITE {10W) 1 0] 1] 0 1
ACKNOWLEDGE '
OF INTR {INA) 1 1 111 1 0
BUS IDLE (81}: DAD 0 14 01 1 1
ACK. OF
RST TRAP 1 1 111 1 1
HALT TS| 0] 0{TS]| TS 1

TABLE 3. 8085A MACHINE STATE CHART

Status & Buses Control
Machine _ .
State |$1,50(10/M |Ag-Aq5|ADg-AD7|[RDWR|INTAJALE

s X % X X 1 1]
T, Wl X X X X X110
Twait X x X X X x| o
Ta X | R X X X x| o
Th 1 {0 X TS 1 1{o0
Ts 1 |0 3 TS 1 1410
Te 1 | of X ‘TS 1 110
Treser | X 1.TS | TS TS Ts| 10
T ool | 78 | 1o s | TS| t]o@
Tolobiod| 15y @ s | 1s| 1o

0= Logic "0" T5 = High impedance

1 = Logic 1" X = Unspecitied

* ALE not generated during 2nd and 3rd machine cycles of DAD instruction.

1 10/M = 1 during Tq - Tg of INA machine cycle.

My
CLK T T Ty T,
Ag-Agg T PC,, (HIGH ORDER ADDRESS) (PC+ 1)y, X 10 PORT
I O O X
. ri 7
“fn“ég:gsﬁ}“ DATA FROM DATA FROM MEMORY DATA TO MEMORY
MEMORY . {1/O PORT ADDRESS) OR PERIPHERAL
. (INSTRUCTION) i
ALE f \‘
R u \___/
WR \ /
lana at
10/ \ / \
STATUS S48 (FETCH) X 10 (READ) X 01 WRITE X "

Figure 9. B08SA Basic System Timing
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TABLE 4. ABSOLUTE MAXIMUM RATINGS*

ambient Temperature Under Bias. . . ... ... 0°C to 70°C
storage Temperature . . . . . . S —-65°C to +150°C
Voltage on Any Pin

Wwith Respectto Ground . .. . ........ —0.5V 10 +7V

power Dissipation . .. ............... 1.5 Watt

TABLE 5. D.C. CHARACTERISTICS

“COMMENT

Stresses above those listed under "Absolute Maximum Ratings” may cause
permanent damage 1o the device. Thisis a stress rating only and functional
operation of the device at these or any other conditions above those
indicated in the operational sections of this specification is not implied.
Exposure to absolute maximum rating conditions for extended periods
may affect device reliability. :

(Ta = 0°C to 70°C: Vee = 5V £5%; Vgg = OV; unless otherwise specified)

Symbol Parameter Min. Max. Units Test Conditions
N Input Low Voltage 0.5 +0.8 v

Viu Input High Voltage 2.0 Ve +0.5 V

Vor Qutput Low Voltage 0.45 V lgL = 2mA

VoH Output High Voltage 2.4 Vv lgy = -400uA

lee Power Supply Current 170 mA

TS Input Leakage +10 LA Vin = Vee

Lo QOutput Leakage +10 HA 045V < Vot < Veo!

ViLR Input Low Level, RESET -0.5 +0.8 Vv

ViHR Input High Level, RESET 2.4 Vee 105 Vv

Vuy Hysteresis, RESET 0.25 Vv




TABLE 6. A.C. CHARACTERISTICS

To=0°C 10 70°C; Vo =5V £5%; Vgg=0V

, 8085A-2!
Symbol Parameter 8085A% (Preliminary) Units
Min. Max. Min. Max.

teve CLK Cycle Period ) 320 2000 200 2000 ns,
ty CLK Low Time (Standard CLK Loading) 80 40 ns
ta CLK High Time (Standard CLK Loading) 120 70 ns
to,t CLK Rise and Fall Time 30 30 ns
txkR X4 Rising to CLK Rising 30 120 30 100 ns
tykE X, Rising to CLK Falling 30° 150 30 110 ns
tac Ag.1s Valid to Leading Edge.of-Controt! 270 115 ns
“tacL Ao.7 Valid to Leading.Edge-of Control 240 115, | . ns
tap Ag_qs Valid to Valid Data In 575 350 ns
tarr Address Float After Leading Edge of

READ (INTA) - 0 0 ns
taL Ag.45 Valid Before Traiting Edge of ALE! 115 50 ns
taLe Aq.7 Valid Before Trailing Edge of ALE 90 50 ns
tary READY Valid from Address Valid 220 100 ns
tca Address (Ag.qs) Valid After Control 120 60 ns
tce Width of Control Low (RD, WR, INTA)

Edge of ALE 400 230 ns
teL Trailing Edge of Control to Leading Edge

of ALE ; 50 s} ns
tow Data Valid to Trailing Edge of WRITE 420 N 230 ns
tHABE HLDA to Bus Enable 210 150 ns
tHABF Bus Float After HLDA . 210 150 ns
tHACK HLDA Valid to Trailing Edge of CLK 110 40 ns
tuon HOLD Hold Time 0 0 ns
thos HOLD Setup Time to Trailing Edge of CLK 170 120 ns
thH INTR Hold Time 0 0 ns
tins INTR, RST, and TRAP Setup Time to

Falling Edge of CLK 160 150 ns
tia Address Hold Time After ALE 100 50 ns
te Trailing Edge of ALE to Leading Edge

of Contral 130 60 ns
tLCK ) ALE Low During CLK High 100 50 ns
tLoR ALE to Valid Datd During Read = 460 270 ns
tLow ALE to Valid Data During Write 200 - 120 ns
tLL ALE Width 140 80 - ns
tLRY ALE to READY Stable 110 30 ns
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Table 6. A.C. Characteristics (Cont.)

8085A-22
Symbol Parameter 8085A1 (Preliminary) Units
Min. Max. Min. Max.
trag | Trailing Edge of READ to Re-Enabling 150 90 ns
"of Address
trD READ (or INTA) to Valid Data 300 150 ns
tRv Control Trailing Edge to Leading Edge 400 220 ns
of Next Control
trpH | Data Hold Time After READ INTA!! 0 0 ns
tRyH | READY Hold Time 0 0 ns
tays READY Setup Time to Leading Edge 110 100 ns
of CLK
twp | Data Valid After Trailing Edge of WRITE 100 60 ns
twoL | LEADING Edge of WRITE to Data Valid 40 20 ns
Notes:

\. Ag-A4g address Specs apply to 1OIM. Sp. and Sy except Ag-Ag are undefined during T4-Tg of OF cycle

whereas I0/M. Sq. andS; are stable.

2. Test conditions: tcyc = 320ns (8085A)/200ns (B085A-2): G =
3. For ail output timing where CL= ‘ISOpF use the following correction factors:

25pF < C_ < 150pF: -0.10ns/pF
150pF < C_ < 300pF: +0.30ns/pF

N o

Qutput timings are measured with purely capacitive foad.
All timings are measured at.outpul votage Vi =0.8V. V=20V, and 1.5V with 20ns rise and fall time on inputs.

To calculate timing specifications at other values of tgyg use Table 7.
.Data hold time is guaranteed under all loading conditions.

Input Waveform for A.C. Tests: .

3 > :z.o
"""\-\..
py- TESTPOINTS =___ AX
0.45 .
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TABLE 7. BUS TIMING SPECIFICATION AS A Tcyc DEPENDENT

8085A 8085A-2 (Preliminary)
taL - (1/2T-45 MIN AL - {(1/2)T-50 MIN ]
A - (1/2T-860 MIN A - (1/2T-50 MIN |
T - (1/27T-20 MIN t, - (1/2)T-20 MIN |
ek - (1/2)T-60 MIN t) ok - (1/2T-50 MIN
t e - (1/2T-30 MIN tic - (1/2T-40 MIN |
tAD - (5/2+N)T-225 MAX tap - (5/2+N)T-150 MAX |
tro —  (3/2+N)T-180 MAX R0 ~  (3/2+N)T-150 MAX |
tRag - (1/2T-10 MIN tRAE - (1/27T-10 MIN |
tea - (1/2T-40 MIN ik - (1/2T-40 MIN |
tow - (3/2+N)T-60 “MIN - -  (3/2+N)T-70 MIN |
two - (172 T-60 MIN twi - (1/2T-40 MIN |
tee - (3/2+N)T-80 MIN tec — (3/2+N)T-70 MIN ]
teL - (172 T-110 MIN L - /2 T-75 MIN |
YARY - (3/2).T =260 MAX v - (3/2) T - 200 MAX |
tyack — (1/21T-50 MIN M - (172 -60 MIN
tuage  — (1/21T+50 MAX A gtidarah— (172 50 MAX
tHABE - (1/2) T+%0 MAX tHABE — =(1,2) T\HE0 MAX
tae - [(2/2)T- 50 MIN e S (2/2)T 186 MIN |
T, = (1/2)T-¢0 MIN t, — (/21T - 60 MIN
t, - (1/2) T-40 MIN g = ~1/2)T,- 30 MIN |
thy - (32 T-80 MIN Gy — (3/2)T-80 MIN
1 bR ~ | (4/2)T-180 MAX DR ~_ (4/2)T-130 MAX
NOTE: Nisequal to the total WAIT states. NOTE: - N is equalto the total WAIT states.

T=1cve.

Eateve.

X1 INPUT .Jr_\_——)

CLK
ouTPUT
Al tXKR [-—

IxkF

o

leve

i

Figure 10. Clock Timing Waveform
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[

Read operation with Wait Cycle (Typical) — same READY timing applies to WRITE operation.

| T ] T, ] TwaiT | T | K

{-- Tex —-‘ | LA e

|
-. —+— ! T

Ay Aqs X‘ | ADDRESS i ;(
| Al |

- lR‘E'-—.
tap tROH —=| |

' ~) : 1 it
ADy-AD, ")}_ ADDRESS }——-W/ N /////X DaTAIN | {

e TAFR = jom e IO —on| p—
ALE | S 'LoR .

e
‘ ity
!o- AL - tap
1
[ — tee i
RD/INTA ’ . \
— 1L ] {[
. tLRY e
AC
tary i tays | tRYM tays tryH

READY \: ,g;;;;;;»\ 4

NOTE 1: READY I'UST REMAIN STABLE DURING SETUP AND HOLD TIMES.

Figure 11. 8085A Bus Timing, With and Without Wait
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clock rates.

Diode Protection on All Inputs
External Clock May be Applied to Pin 21

BIT RATE GENERATOR

The MC14411 bit rate generator is constructed with comple-
mentary MOS enhancement mode devices. It utilizes a frequency
divider network to provide a wide range of output frequencies.

A crystal controlled oscillator is the clock source for the network.
A two-bit address is provided to select one of four multiple output

Applications include a selectable frequency source for equipment
in the data communications market, such as teleprinters, printers,
CRT terminals, and microprocessor systems,
Single 5.0 Vdc (* 5%) Power Supply
Internal Oscillator Crystal Controlled for Stability {1.8432 MHz)
Sixteen Different Output Clock Rates
50% Output Duty Cycle
Programmable Time Bases for One of Four Multiple Output Rates
Buffered Qutputs Compatible with Low Power TTL
Noise immunity = 45% of Vpp Typical

]
CMOS LS!

{LOW-POWER COMPLEMENTARY MOS)

BIT RATE GENERATOR

—

L SUFFIX

CERAMIC PACKAGE
CASE 623

P SUFFIX
PLASTIC PACKAGE

CASE 709

MAXIMUM RATINGS (Voltages referenced 10 Vgs, Pin 12.)

?'sn Figure 2 for typicsl crystal oscillator circuits.,

Rating Symbol Value Unit
DC Supply Voltage Range Vpp 52510 -0.5 Vdc
input Voltage, All inputs L V + 051t Vdc
il DD
Vgg -0.5
DC Current Dram per Pin 1 10 mAdc
Operating Temperature Range Ta -40 10 +85 °c
Storage Temperature Ranoe Tag -6510 +150 °c
BLOCK DIAGRAM L LA O,
=17 F2
02 F3
-0 16 F4
Rate Selectp 23 O- L o2 Fs
Rate Selectg 220 l | 015 Fe
o4 F?
X1 Dividers
C lin 210— 8 03 F8
rystal; X
" | Oscitiator . —i FRate 07 F9o
Lo Divider {X16| Seiect
Circuit —1 Logic 06 F10
*Crystalgyy 20 0— X 64 los E11
—014 F12
"t —013 F13
Reset 100 65 F1a
1
-——018 F15
-0 19 F 16

**when Reset =0 .outputs F1 thru F14 = 0, outputs F15 and F16 = 1.

PIN ASSIGNMENT

13#1® Vpp [ 24
2 [F3 RSA[J 23
3[JFs RSg[__) 22-
417 Xialin— ] 2
s[_Fs Xtalge ) 20
6 [Jr10 Fi6 {119
7 [JFe Fis[]18
8 CFr1 F2 317
9:;:1,4 F4:‘IS
1o:m Fe[ )15
11:~01U“g F‘I2:‘M
12 Jves Fi3 13

Vpp = Pin 24

Vgg = Pin 12

This device contains circuitry to protect
the inputs against damage due to high static
voltages or electric fieids; however, it is
advised that normal precautions be taken
to avoid application of any voliage higher
than maximum rated voltages to this high
impedance circuit. For proper operation it
is recommended that Vi, and Vg, be
constrained to the range Vgg ~ (Vin or
Vout) € VpDp-

Unused inputs must always be tied to an
appropriate logic voltage ievel (e.g., either
Vgs or Vppl.




s 4

MC14411

=gy (RN N

ELECTRICAL CHARACTERISTICS

VoD -40°C 25°C +85°C
Choeracteristic Symbol Vdc Min Max Min Typ Max Min Max Unit
Supply Voliage Vpo - 4.75 5.25 4.75 5.0 5.25 4.75 5.25 Vdc
Output Voltage 0 Level Vout 5.0 - 0.05 - 0 0.05 - 0.05 Vdc
“1" Level 5.0 4.85 - 4.95 5.0 - 4.95 - Vde
Input Volitage Vdc

{Vp = 4.5 or 0.5 Vdcl] ViL 5.0 - 1.5 - 2.25 15 - 1.5

{Vo = 0.5 or 4.5 Vdc] ViH 5.0 35 - 35 2.75 - 35 - Vde
Output Drive Current ToH mAdc

(Vor = 2.5 Vdc) Source " 50 =0.23 - -0.20 -1.7 - -0.16 -

(VoL = 0.4 Vde) Sink oL 5.0 0.23 - 0.20 0.78 - 0.16 - mAde
Tnpul Current Tin = 3 0.1 ” =0.00001] =01 - 1.0 BAdc
Input Capacitance Cin - - - - 2.0 = - — pF

{Vin = 0}

Quiescent Dissipation Fa 5.0 - L9 - 0.015 5 = 15 mW
Power Dissipstion™ * 1 Fp 5.0 {Fp = (7.5 mW/MRzI T+ P mwW
{Dynamic plus Quiescent)
{C_ = 15 pF)
Output Rise Time® * 1TLH 5.0 - - - 70 200 - - ns
tTe 4 =(3.0ns/pF) C|_ + 25 ns
‘Output Fall Time™ ™ TTHL 5.0 - - - 70 200 - = ns
tTHL ={1.5ns/pF) C_+ 47 ns
input Clock Frequency icL 5.0 = 185 - - 185 - l 1.85 MHz
t For dissipation at ditferent external load capacitance (C ) refer to corresponding formula:
PH(CL) = Pp + 2.6 x 10-3.(C{_ = 15 pF) Vpp 2
where: Py, Py in mW, Cin pF, Vpp in Vdc, and f in MHz,
* “The formuls given is for the typical characteristics only.
TABLE 1 — OUTPUT CLOCK RATES
Rate Select Rate
B A
0 0 X1
.0 1 X8
1 0 X16
1 1Y X564
Output Output Rates (Hz]
Number X64 X116 X8 x1
F1 614.4 k 153.6 k 76.8 k 9600
F2 460.8 k 11582k 87.6 k 7200
F3 . 307.2k 76.8 k 3B.4k 4800
F4 230.4 k 57.6 k 288k 3600
F5 153.6 k 38.4 k 18.2 k 2400 -
F6 115.2k 28.8k 144 k 1800
F7 75BN 18.2k 9600 1200
F8 384k 9600 4800 600
F9 19.2k 4800 2400 300
F10 12.8k 3200 1600 200
F11 9600 2400 1200 150
F12 8613.2 21583.3 1076.6 134.5
F13 7035.2 1758.8 879.4 109.9
F14 4800 1200 600 75
F15 821.6k 921.6 k 8216k 921.6k
F16* 1.843M 1.843M 1.843M 1.843M

*F£16 is butfered oscillator output.
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FIGURE 1 — DYNAMIC SIGNAL WAVEFORMS

20 ns 20 ns
__‘ __1_ ,
| #so% oo
Input 10% Vgg
20% Vor
10%
Output VoL
ITLH ITHL

FIGURE 2 — TYPICAL CRYSTAL OSCILLATOR CIRCUIT

Rate Select

Bit Rate
Clock OQutputs

s Aeset A B
Xualjq l I l
- 21
5t [ mavy); MC144117
20
Xtdlgy

Ry =15 Mi1210%

CRYSTAL SPECIFICATION
Cryswal Mode

1 Frequency

Rsg

1 Cop

Temperature Range

l Test Leve!

I

Test Set

*Suggested Crystal Suppliers:
Tyco CTS Knights
Motorola Crystal Products

Parallel

1.8432 MHzr £0.05% @ 13 pF
540 £l max

7.0 pF max

0'to 70°C

T mw

TS — 330/TSM or Equivelent 5

Circuit giagrams utilizing Motoroia products are included as a means
of iilustrating typical semiconductor applicstions; consequently,
compiete information sufficient for construction purposes is not
necessarily given. The information has been carefully checked and

is believed 10 be entirety reliable. However, no responsibility is
assumed for inaccuracies, Furthermore, such information does not
convey 10 the purchaser of the samiconductor devices described any
Hicenss under the patent rights of Motorols Inc. or others,

T,
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intgl 3251
PROGRAMMABLE COMMURNICATION INTERF&ACE, ,,

» Asynchronous Baud Rate —DCto -
19.2K Baud S

e Full Duplex, Double Buffered, Trans.
mitter and Receiver

= Synchronous and Asynchronous
Operation

= Synchronous 5-8 Bit Characters;
Internal or External Character Synchro-

nization; Automatic Sync Insertion m Error Detection — Parity, Overrun ang

Framing

= Asynchronous 5-8 Bit Characters;
Clock Rate—1, 16 or 64 Times Baud
Rate; Break Character Generation; 1,
112, or 2 Stop Bits; False Start Bit
Detection; Automatic Break Detect
and Handling.

= Fully Compatible with 8080/8085 Cpy
m 28:-Pin DIP Package

x All Inputs and Outputs are TTL
Compatible

' ingl V'Suppl
s Synchronous Baud Rate — DC to 64K w Single—+ SV'RYpply
Baud m Single TTL Clock

The Intel® 8251A is the enhanced version of the industry standard, inte!® 8251 Universal Synchronous/Asynchrong,
Receiver/Transmitier (USART), designed for data communications with Intel's new high performance family
microprocessors such as the 8085. The 8251A is used as a peripheral device and is programmed by the CPU to operg;
using virtually any serial data transmission technique presently in use (including 1BM “bi-sync"). The USART accep;
data characters from the CPU in paraliel format and then converts them into a continuous serial data stream i
transmission. Simultaneously, it can receive serial data streams and convert them into parallel data characters for th
CPU. The USART will signal the CPU whenever it can accept a new character for {ransmission or whenever it h;
received a character forthe CPU. The CPU can read the complete status of the USART at any time. These include da:
transmission errors and control signals such as SYNDET, TXEMPTY. The chip is constructed using N-channel silice
gate technology.

PIN CONFIGURATION 8LOCK DIAGRAM

D, 1 D,
o, 02 D
RxD 3 Mo m
GND 4 E ~\ DATA / | TRANSMIT o
D, [O% DTR < BUS \'i> :> BUFFER [—=T¢
< e D3 Po\r1/| sUFFER {P-S)
o, [ ATs
o, L7 DSR
D, &8 RESET ] ]
o cLK RESET o .
}— TeRDY
7D CLK——1 READMWRITE
S, ¢/Bl conTROL® e it
= RD__.q Losic ‘ e
WR o)
SYNDET/BD T
TxRDY [ t
[].1; po—
PIN NAMES TR
-— MODEM RECEIVE
D-Do Data Bus {8 bits! DSR Data Set Ready CONTROL BUFFER fe—"ReD
cmo Control or D212 18 10 be Writien or Read bTR Data Termmal Ready €T8 — g © (s -P)
R M pra—'
ﬂ) ead Dara Comimand SYNDET/BD | Sync Detect/ RTS
WR Write Data or Control Command Break Detect
CcS Chip Enabie J—
LK Clock Pulse (TTL! -Fis. Reavest 1o Senc Dats
RESET Reset c1s Clear 1o Seng Dara / | ReR2Y
::Tg 1'"“"“"" glo:k TxE Teansmitier Empty / RECEIVE | o Rl
;TL . ransmitier Data Vee <5 Volt Supply INTERNAL CONTROL
xC . "Receiver Clock GND Ground DATA BUS aee SYAD
RxD Recewver Dats
AxRDY Receiwver Ready thas characier 1o 80BO) ~/
TxRDY Transmutier Ready (ready lor char trom BOBO! ‘






