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MAEWIMN N,

n. Tdsungy PAC_SND

jainb draup cd_sed, date_sog

assume cs¢tjoint, ds:joint

cd_sey segment public

gxlrn xmitinear

gxtrn cls snear

extrn pabterninear

extrn cr_1finear

extern port_status;neanp

extern kbdineur

i uuuunuununuunquuuuu#uuu#nﬂuu#u#nunnuunnunnuauuunuuduunuﬁu
HER [ I

i # Lhis file use for pack data 120 hyle and send La il

i udrl 8250 #

H nuunuuuunnuuunnuununuuunuu#nnunnuuuununuudnaunuunuuuunnun
soll equ Olh

ack ‘equ 06h

nak equ I5h
gublic load_file

arg 10Qh

load_file proc near
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mov ah, 00
mav dx, 0000
mov al, 1000011tk

int. 14h

nav dx, 3rhh smuvode b
in al,dx
and al,1fh

out, dx,al

mov al,0lh
mov dx, 3f49h

out dx,al

mov al,02h
mav dx, 31ch

out dx,al

cbuimav dxiﬁfeh

in al,dx

and al,10h

jz cts \

sturticall cls

mav ah,09h jdisplay statement for user
mov dx,olfget jointistriny

int, 21h

mav dx,of fsat Jointifilenane tkeyhoard input bul'far

mov Joinb:FiIename,40
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mnov ah,04ah
inlL 2lh
mov Bl, joinb:ifilenametl

add bt, g2
mov hh, 00

mov joint:filenamelhx1,005asciiz formal

mov dx,offset joint:ifilename;get filenume from fufler
add dx,02h

mav al,Q

mov uh, 3dh

intL 21h jopen t'ile

jcheck for ffile errvonr
jne ffilaok

raol ax, 1

nov bx,ax

mav dx, jeiantserraor_pointerlbxl
mov bh, 00

mov dh,09h

int 21h

mov d1,0dh

mov ul,02h

int 21h

Jmp stert
fileok:

mov handle,ax jsave file handle

nov hx,hundle
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moev cx,30000;det ine huffev=80khybg
wav dx,offsel joint:file_huf
oy aly, 31'h

it 21hiread File
mov filesize,axjsave Filesize
mav bx,handle

mav ah, deh

it 21h

mov dh, ljadjust number of first packaeb Lo 1

Lurr bhx,hx

sendhesderimav al,soli ;sah

call xmit

numberpue ¢ mov al,dh

call xmit
oncecom jadd al, !
not nl
call xmit
mov cx, ld4;define number of byte in a packet
pac_128 :maov dl,jointifile_buflhxl idel character from Buffer

mav al,d1

call xmibk
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dec Filesize
or filesize,0h
Je hali
inc hx
mav hyte_counter, bx
loop poac_128
inc dh
call chksum
call ack_nsk

Jup sendheadap

halt: mav al,0dhiLerminato prodran
call xmitjund send etx

int, 200

laond_file endp

chksum proc neae
push ax

push dx

push hx

push cx

sub hyte_counter, 134
mov hx,byte_counter
mov dl,offset joint:ifile_buflhx]
mav al,dl

"oV Cx, 133

rew:inc bx

maov dlsoffsal JoinbLifile_huflhxl
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add al,dl
loap rew

call xmit

nop cx

Hop hx

pog dx
Of,any

rat

chksun endp

ack_nakpracnear

push ax

flush Da

vush dx

incogptﬂb:call port_status
mov dx, 3F6h

in al,dx

sub ul,nak

jz no

Jnp yas

noipop dx
pop bx

pop ux

sub hx, [34
sulbl dh,
ret

Yusi pop dx
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pop bx

pap Hx

reb

stop:s inl 204

dck_nakandp

delay procnear

mav cx,0ffF h

Folimov Bx,Odgaah
fo2idec hx

jnez fo? (.
laop fol

delay endp

cd_sed ends
data_seg segmenl public

exlrn Lm_aut_mess:hybq

axblirn datapl:hyte

extrn datup2thybe

uxtrn datap3:hyte

sbring dh 'enter f'ilename d:\path Filename,b.n
Filenane dh 40 dup(Q)

file_buf dh 30000 dup(Q)

error_pointer dw

dw of'fset, JaintLierpl

dw offset jointierp2

dw offset jointierr3

errldh 'invalid function numher',Odh,Oah,24h

trr2dk *file not found: »0dh,0ah,24h
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errddb 'pabth not fuund',Odh,Oah, 24h

handle dw 0

filesizedw @ .
byte_counter dw @

date_sey ends

end lowd_file

u Llsunyn recy

Jaoialb group cd_sag,duata_sed
assume ¢si joiw,,ds: joint
cd_sed scgment public
extrn xmibt tnear
oryg 100h
nak equ 15h
soh equ 0Lk
gat, equ 04h
ack equ 06h
etx equ 03h
public receive

receive proc near

mav ah,00 jinitialize com 1
mav dx,0000
mov al,1001011th ;1200Bd,no parity,Z stop,8-hit,

int t4n
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mav dx,03FBh jenahle 8250
in al,dx
and al,7Fh

ouL dx,al tut, dx il

mdv 8l1,0fh
mov dx,3F9h

out dx,al

mov dx,dfdh
xor al,al

aut dx,al

mav aly, 3ch jereale output file
mov dx,offset joint:fname

mav cx,0

int 21h

mav handle,ax

check: mov dx, 3fdh
in al,dx

and al,0th

Jz check

Jjmp recv

recvixor hx, by

soh, recv: call part_status
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mov Jdx,3f8h

in al,dx

cnpt al,sah

Jjne saoh_recv
call port_sluatlus
rest _pac:

mov dx,3f8nN

in al,dx

mov pac_numli,al
call port_status
mav dx, 318h

in al,dx

mov pac_num2,al

call port_status

mov cx, 134

nuc_laopicell port_status

mav d«,3fBh

in al,dx

cmp al,etx

jc saovedish

mov affset joinb:buffer[hx]!al
call dsply

inc bix

muv byte_counter, bx

loup pac_loop

call port_status

mov dx, 3f8h
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in al,dx
mov ocrrchk,al
call checksum

Jmp soh_recv

Suvedisk;

mov ah, 40L.

mov bx,handle

mav dx,offset joinb:buffer
a<ld byte_counter,Ouah

mov cx,byte_counter

int 21h

Je not_ready jerraor messadge mismatch
mov gh, deh

mov bx,handle

int 21h

Jmpe quit

nobt_recady:

mov dx,offset Joinbilm_out_mess
mov ah, 094

inb 21h

quilsink 20h

receive endp

nuhlic khd

Ehd prac aesp

Ptedy axn

Buoh B

STTIRS (Y
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punil dx

nuv ih, |

inl, Luh

cap oal, 27

Je quit2

Junp geﬂhack
quilL2;:int 20h
gebhack:ipap dx
pop cx

(105 hx

pop ax

tral,

kbnd eadp

checksum proc uear
push ax
fpush by
push ocx

push dx

sub byba_counler, 127

mavy hx,byLe_counboer

mav dl,offsat, Jointihufferihyl
mov al,dl]

mov cx, 127

rew: inc hx

mov dl,ar'sat Jaintiburrerthx]
add al,d1

loop rew
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Jjmp sendack
sendnuakimov al,nak
call xwmit,

nop dx

L3 cx
frafi oy

pap hx
frop ax -
subl bx,128

rotl,

sendackimav al,ack

cnll xmit,

frap dx
pop cx
pog hx
f10p ax
ret

checksun endp

dsply proc near
push hx
push cx
push dx
mov dl,al
mav ah,02h
int 21h

pop dx
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nop ox
nan hx
ret
dsply endp

pulilic part_stutus

porl_status praoc near
push ax
push hx
push cx
push dx

Yogoicall khd

mav dx,3fdh
in al,dx
and al,01h

Jz dogu

pap dx
pop cx
pop bx
pop ax
ret

port_status endp

delay proc neap
nav cx,0ffFrfrh
fooll:loop fogll

deluy endp



cd_sey ands

daty_sed sedgmant

Lin oul mess db'modem nol resdy or',0dh, 0ah
dbh'transmit timeuut~try againt 'y0dh,Quah,24h
buffer db 30000 dup(g)

frname db 'noname.ihm',o

byle_counter dw Q

handleg dw 0

pac_numl db 0

pac_num2 dh 0 \ i

errchk db ¢

data_sed ends

end receive

ﬂ-lﬂiuQTMaﬁuaguSu 1

~XM1T--

Joint groun_cd_seg.data_ﬁeg
assume csijoinb,ds: joint
cd_sed segment public
pubhlic xmit,

org 100h

xmit praoc near

" push hx

push cx
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push dx

push ax

check:imov dx,3rdh
in al,dx
and al, 20k
Jjz check

pog ax

mov dx,3r8h jsend cheracter
out, dx,al
clc
Jup dona
not_regdy:
mov dx,offset Joinb:tm_out_mess
mov #8h,Q8h
int, 21h
sbe
pap ax
done: pop dx
pop cx
nop hx
ret
xmit, endp
cd_sed ends

deta_sey segment public

public tm_out_mess
tm_out._mess db'transmit ﬁimeout-try.again! 'y 0dh,0ah,24h
data_seg ends

end
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~-5CR

If equ 10
Jjoint groupcd_seg
assume csijuinul

cd_seg segment public

oryg

public cls

cls proc negr

push
nush
push
push
xap
xar
nov
mov
mov
nav
int
mov
mnov
mov
mav
int
pop

pop

EEN-

cr equ 13

100h

ax

bx

CXx

tx

al,al

CX,Cx
dh, 24
dl,79
bh,7
ah,§

10h

NG Gl Jud g,
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pop bx

pup 6x

ral

cls endp
public ce_1f
cr_1f proc nean
pusht d4x

push dx

maov ah,?2

mov dl,cr
int 21h

mav dl,1¢f
int 21lh

pap dx

pop ax

ret

cr_1f endp

public cursor_r
cursar_pr pgroc near
push ax

gush bx

push cx

push dx

nov ax,03

mov hh,0

int 10

maev 8h,2

ine dl



cop d1,79

jhe ak

call cr_1f
Jjmp done
ok:int 10h
donaspop dxg dunes poge dw
pop cx

pap bx

pOR Hx

ret

cursor_r gndg
cd_seg ends

end

~DISPLAY-

Joint group cd_ sey , data_sey

assume cusjoint , ds:joint

cd_seyd sesment public
exirn cursor_ri:neuar
gxtrn cr_1fsnear

org 100h

public write_char
write_char proc neap
push ax

push hbx

push cx

push dx

51



mov ah, 9
mov bh,0
mav cx, 1
mov al,dl
mav bBl,7
int 10h
call cursaor_p
pop dx
gop cx
pon hx
gO5 ux
ret

write_char endp

public rapeut

vtepenl praoc neap
push cx

repeatl:

call wrile_chae
loop rapeat!

pop ox

rat,

repieat endp

public pattern

pattern proc neae

push ax
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push cx
push dx
push si
pushf

cld

mov si,dx
psttetrn xj
lodsh

or al,ul

Jz end_putt
mov di,al
lodsh

mov cl,al
xar ch,ch
call repeat
Jinp patbernx
end_patt:
papf

nofn dx

pop ex

pop ax

ret

pattern endp

cd_sed¢ ands

dala_sed segment public

datapl lahel hyte

S3



dh0dch, 77

db0o

datap2 lalhel byte
db Oddh,t

b 0frh, 75

db Qdeh, !

db 0

datapd lahel byte
db OQdch, 77

db 0

dutu_sey ands

end
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WELCOME TO TURBO ASSEMELER 1.Q

T e e e e e e e

This README file contuins important, lust minvbe infarmnation
aliout. Turho Asscabloer 1.0, The HELPMEY.DQC t'ile on the TURLY
ASSEMHLER/INSTALLATION disk alsu answers dany commou Teclmical

Support questians.

TABLE OF CONTENTS

1. How to Gat Help
2. Installation
3. Impartant Noles

4. Manual Additions and Correctionsg

i, Files on the Disks

1. HOW TO GET HELP

If yau have any problems, plaeagse read thig file, Lhe HELDMEY,

0oc

file, aud the Turho Assembler manuals first,, [f yYau still have

guestion and nged assistance, help g avuilable  f'rom the
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fullowing

sagurcaes:

l. Type GO BOR on the CompuServe bulletin zoard system for
instanl, access Lo the Barland forums wilh their libraries of

Lechnical information and answers Lo cammon questians.

If ygu dre nol 8 memher of CompuServa, see Lhe enclosed
special

ofrer, and write For full details aon how Lo receive a frea

InbroPak containing a $15 eredit towdrd yourr first month's

an-

line charges.

2. Checlk with yaur locsl software deuler 0.0 users' group.

3. Write ta us at the following addrosc:

Borlaend International

Turbho Assamhler Technical Suppord,
1300 Green Hills Road

P.0. Box 660001

Scotbs Valley, CA 95066-0001

Please remember to include your seriusl numboer or we will Lo

unahle Lo prucess your lebter.

4. If you have an urgent problem that cunnot wuit, and yau have

sent



in the license ngreemcnt from the front of your manual, you
may

€41l the Rorlund Technical Support Bepirtmant, at, (400) 430~
5300,

Pleasa have the following infaormation rendy before calling:

i, Product nume and serial number on yaur original
distribution
disk., Plesase have your serial numberp reudy or we will he

unable to process your call,.
h. Producl vervign numbar, The version numbier for Turba
Assenbler

is displayed when you run the praoydvam,

¢y Computar hrund, madel, and the hrande und model numbers

of any

addiLionai hurdwyrae,
d. Operating system and versipn number. (The versiguy numbgr
can
bhe delermined hy typing VER at Lha MSDOS prompl.,)

e, ContenbLs af yaur AUTOEXEC.BAT.FiIe.

f. Contaents of yaur CONFIG.SYS file,

2. INSTALLATION
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This disk contuains a progream called INSTALL.EXE Lhat will
46515t you with Lhe installation af Turhg Assemliler 1.0. There

are twa oplions fap instullatian:

1. Hard Disk - This option allows you Lo pick the

subdirectories

where the liles will he loaded,

2. flaoppy Disk ~ This option will install the files necessary
Lo
use Tueho Assembler on a Lwo-drive systow, Do sure Lo havoe

rour faormubled disks reddy hefore yvou chapen,

To start Lhe insbellation, change your curronsy drrive to Lhe one
Lhal has Lhe install] proyeam on it and bygc PHSTALL. You will

be given instructions in a box gt Lhe botlon of Lhe scroeen far
edch praompl. For examnple, if you will he instulling f'rom drive

Ai, ULype

A

INSTALL

You should read Lhe rest of this READMLE file Lo gek furlhep

information about this release hefare yeu do the installuabion.

3. IMPORTANT NOTES
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0 Additional Lips and unswers tg nany commun questions will he

found

in the text file HELPMEY.DOGC, which has been installed tg
Lhe same

lacation as this file (README). You cun use the README. COM
utility

tu view the HELPME!.DOC file by giving tha following command:

README HELPMEY,DOC

a If you will be running  INSTALL an 4 luaptop or uny other

system

that uses agn  LCU display, you should Gl your sysben inta

Black

and  white mode hefore running INSTALL. You can do this fronm

Das
with the following command line:
made LwB0
or, you cun force INSTALL ta come up in black and white mode
by

using the /b switch;

install /g

o Changed Switchasg far ORBJXREF:
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The /70 aption (ohject files directory) has heen chanved Lo
the /D (directaries) option., The wswitch now gllows or
multiple seurch directories to be sgecified. The new syntax

follows:

O0BJXREF /Ddirllidic20;dira1n

ar

OBJXREF /Udirl C/Ddip23 C/Ddirg]

OBJXREF will search each of bthe directories in the specifiod
order f'or all ahject and library files. ¢ no /D option iy
used, only the current directory will hu srarched. Howaver,
if 8 /D oplion is used, Lhe current dirgctory will ROT he
searchaed unless it is included in the direcbory list. pFaop
exdample, to first search Lhe BORLAND directory rur Pilus and

then scarch the current directoury, you would btype

OBJXREF /Dborland;.

It multiple search directaries ape specifivd and a file
matching the file specificatiaon is found, OQOJXREF will
include Lhe file 08 part of the crasc-refarencao, OﬂJXRHF will
only continue to search the ather direclocies fug the same
F{Ie specification i} Lhe file specificavian contuing

wildcards,
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A new uption has heen added to alluw ycu Lo specify an oubputb
file where ODJXREF will send any reparts deoerated. The new

opt.ion fs Lhe 70 option, and ib has Lhe fallowing synbax:
OBJXREF myfile.obj /7RU /0filename, ext
By default, all output is sent to Lﬂe cansale.
o Turbo Linker (TLINK) Nates:

1) When linking with the /V opLion, TLINK will itnitializa all
segments, 1f you have a program thdat runs diffoerently when
linked with daebug information, you have gn uniﬁitiulized
viriable somewhere,

2) TLINK loads lust any sesments of clusge 'STACK! even if

Lhey are parlt af DGROUP.

J. MANUAL ADDITIONS AND CORRECTIONS

Additions and carrectians to Lho menuul will be found in Lhe
text

file MANUAL.DOC, which has beun insLlalled Lo Lhe sume lucation
this file (REAOME), You can use the README. COM ubility Lo viaew

the

MANUAL.DOC file by giving the faollowing command:
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README MANUAL,DOC

. FILES ON TUE DISKS

INSTALL EXE - Installation program
RUADME COM - Reads this README
TASM EXE ~ Turho Assembler . | ’
TCREF EXE - Turho Assemhlerp cruss-raefaerence uhility
MAKE EXE - Pradram for managing prajects
TLINK EXE ~ Borland Turbo Linker
TLLB EXE - Barland Turbo Librarian
OBJXREF COM - Ohject file crass-refarence ukility
GREP COM-; Turbo GREP progran
TOUCH COM - Program that updates @ Fila's date and time
MANUAL 00C -~ Last minute additions anid correclLions bo
mynual
HELPMIEY DOC - Text file with Lhe answers Lo wmany coummon
questions. Pledse read HELPMEL,DOC Lbefore
conkacting Technicul Sunport
README - This fila
MMACROS ARC - MASM Mode Mucraos
B10GS.INC - Equates répresenhing the BlUS services
00S.1NC - Equates raprasenting the DO0S services

KBD.INC - Equutas representing the [BM pPC Eeyhourd keystur
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MB10S.MAC - Macros used to interface with the 1IOM FC B10S.
MASM Made
MDOS . MAC - Macray tao interface wilh 00S. MASM Modo

MMACRUS.MAC - General mucros. Masm Node

TURBO DEBUGGER UTILITIES/EXAMPLES

This diskelbe also conlains Ffiles for use with the Turho
Debudgder,

Please see Lhe Turbo Dehugger README and nauudals for a complete

descrintion of these files,

TDCONVRT EXE - Turbo Debugder utility

TOPACK EXE - Turbe Debugder utility

TONMI COM - Turbo Uebugger ulility

UNPACK COM - Program to unpeck the .ARC Fiius

TDEXMPi ARC - Packed file that contains Turhu Babugder exumplos

TAEXMPLL ARC - Ideal mode exsmple and nacroy

BIOS.INC - Equates reprosenting the D105 services

B1OSMAC.DOC - Documentation for nmuacras implesentaed in ?B1US.
MAC |

BEMOL.BAT - Batch file ta moke Whereiu,exe

005.INC - Equales representing the DUS scrvican

DOSMAC.DOC - Documentation for macros imglemented in ?200S.MAC

IASCI12S.ASM - Routine bo display an ASCII7Z st.ring

IB10S.MAC ~ lderl mode macros used Lo interface with the 105M
PC B10S

IBYTECPY.ASM - Routine that copies an array af bytes from one

location ta anobher
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IDELCHAR.ASM - Rouline bLhat deletes n characters Cron 8
Pascal-sktyle string starbing at posibion i
1B0S.INC -~ Type declarations used to interface with DOS
1D0S.MAC -~ Macros to intuerface with BDOS. ldeul Made
IFINDBYT.ASM - Routine that searches an  array  aof bytes
luagking far a
valueiy raoutine ULhat roturns Lhe lungibh of an
ASC11Z sLring.
IFINDVIL.ASM - Roubiné that does g8 recursive scarch of a
hard disk
loocking for a file
IFINDREP,ASM - Routine. that searcheas Lhrough an arrvay of
bytes,
rapldacing all instunces of o value with
ancbher volue.
ILOCSTRG.ASM ~  Roubine that searches Liw-cughi mowory looking
fur Lhe
nth Pascul-style sbring
IMACROS . MAC - Geueral macros, ldaa} Mada
IPARAM.ASM -~ Roulines Ua return  Lhe F of  command-lino
parameters and
the contents of an individual paramclor
IPARSEFN.ASM - Routine that parses 4 file uame into Drive,
Path, and File spec
ISKPWHIT., ASM - Rouline to advance « poinler pust  any
whitespace in
an array of hybés
IWHERETS,ASM - Muin madule for Whereis grogran

IWHGLOBL. INC -~ Global decluralions for Wheraisg
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IWRITEPS.ASM - Routine to display a Paucu1~ényle slring

KBD.INC”— Fquates representing the 1BM PC keyboserd kuystrokes

WHERETS.V0C - Documentetion far Whereis rile localour prodgeam

WHEREIS.MAK -~ Moke file for creating Whereis.exe using Lhe
Muke ubility

WHUSAGE. INC - Usave screen bLext

TAEXMPLZ  ARC - Simplified <(FILT) and standard sugmentation
CSHOW87)
exumples

CONVERT!VINC - GConverts from bhinatry numhers Lo sbirings

CONVERTZ.INC - Converts fraom floating puint ULu integar
numbers '

DEMO3.BAT - Balch File Lo make Filt.exe Lext Filter progranm

DEMOZ.BAT - Batch file to build Show87

FILT.ASM - Text lilLer main file

FILT.DBGC - Documentation file for Filt. exe Lext {ilter
progean

FILT.MAK - Muke file Ffop creating Fili.oxe uLing the make
utility

FILT.RSP - Linker response file for Tiuking Filt.gxe

GLOBALS. INC - Declares procedurds and symbols noedod by the
mudules

of FILT

OBYTEHI.ASM ~ Processes Lhe current high byle value in AL

OBYTELOW.ASM - Processes the current low hyte value in AL

OBYTENRM,ASM - Pracesses the curraent normal byte vaolue in AL

OCMDNUM.ASM - Parses the command line

OERREXIT.ASKH - Handles the printing of werrorp nmesseyes
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OFCREATE.ASN - Crestes’ ar truncabos a file; Lhe file ig
opaned

for weiting

OF1LALOC,ASM Allocates a resd/write huffor

OFILCLOS.,ASH

1

Closes a fila

OFITLEFIL.ASM

Fills a4 read buffer

OF ILFREE, ASM Deallocates a reud/write huffaer
OFILREADR.ASM - Reuds from a file

OF LLWRIT, ASM

Writes ta a file

UFLFLUSHLASM ~ Flushes the write Luffor
OFOPENR,ASM - Opens u file far'reading
OFOPENW,ASM - Opens & file far writ ing

OLOCASE.ASM - Routine convérts a lelter Lo lowercage

OPARSCMD.ASM ~ Parses Lhe comnand line

OPRCRBYTE.ASM -~ Processes a byte

OPROCNDOC. ASM - oncesses an entire document, one line at a
Lime ’

OPROCLIN.ASM - Processes a line

OSETOPTN.ASM - Sebs input buffer size; sets outpub bLuffepr

size; sets Lhe hyte Lo end lines; cleurs gll
Lub stopsy sets a tah stop; Lruncules lines La
8 specified lenglh; sels Uha left marding
deletes the left marding divplays o halp
message

OSPACES.ASM - Stores a specified numbuer of spuces al,
particular lacation

OSTORSPC.ASM - Sboveé any currenlly stured spacog

OSTORTAB.ASM - Stures u tah character il therc #4reé any spaces

to compress
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OTABCLR.ASM - Clears all tah st.ops

OTABNEXT.ASM - Returns the number of spucos to tLhe next tab

stop

UTABRSET.ASM - Sets Lap stops every eight columns

OTABSET. ASM

- Sebls & tap stop al o specified column laocution

OUPCASE,ASM ~ Routbine converts a lelber Lo uppercase

SHOWB7.ASH

SHOW87.DQC

VIDEQL. INC

VIDEQZ2, ING

CHAPXMPL ARC

~ Slundard Sevmenlatiun Dema Program
- Documentation for Shawl7 BO&7 redister display
program

~ Roubines to display text und conural Lhe scroen

Rout ings ta display formeblbted Lext sbrinyg

~ Examples Pragrams from Lhe Mayasal

Nate: This file is not autamatically uapicked when Turbao

Assemliler
is

you will

installed to a hard disk. To unpack these files

firstt meed Lo switch to the drive und sulidirectary

containing

thisg

file and Lhen yive the commund

unpack /r chapxmpl

HELLO.ASM - Py 9

HELLO2,ASM ~ pPg 19

HELLOPRN,ASM - Pg 15

REVERSE.ASM - Py 16

ECHOCHAR.ASM - Pg 56
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HODCHAR.ASM - g 80
DELAY.ASM - Py @88
DSLYSTR.ASM - Pg 109
USE_ES.ASM - Pg 110
STDSEG.ASM - P¢ 115
STRINGS.ASM - pg 132
PRNTSTR.ASM - pPg 175
CNTWORDS.ASM - Py 181
MAIN.ASM - pPg 208
SUBL.ASM - Py 208
PLUSONE.C - py 285
PLUSONE.ASM - Pg 285
SARETBLE.C - Py 289
SARTBLE2.C - pg 289
STRINGUP.C - Py 295
DOTOTAL.ASM - Pg 308
SHOWTOT.C - Pg 309
DOTOTAL2.ASM - Pg 309
TOGLFLAG.C - Pg 316
TOGFLAG.ASM - Pg¢ 316
CALLCT.C - Py 330
COUNT.ASM - Pg 340
COUNTLG.ASM - Py 332
CALCAVG.C - Py 337
AVERAGE.ASM - Pg 337

SAMPLE.PAS - py 347

ASMPROC.ASM - Pg 347

TSAMPLE.PAS - pg 348

HEXTEST.PAS - PFg 361
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HEXSTR.ASM - Py 360
XCHANGE.PAS ~ Pg 363
XCHANGE.ASM - g 361
ENVTEST.PAS -~ P¢ 3066
ENVSTR.ASM - Py 366
SCROLLH.PRO Py 41
LOROL . ASY Vg 394
NYPROLOG.PRO ~ Py 3095
MYASM.ASN - Pg 395
ADDPROLPRO ~ Rd 3997
ADD.ASM ~ Py 347
SHOWMESS.PRO - Pg 339
EROM_ASM.ASM - Py 400
SHOWNEW. PRO - Py 400
FROM_NEW.ASM - Pg 401
FUNC.PRO ~ Py 404
IFURC.ASM ~ Py 402
MULT_CRD.ASM - Py 475
PRIMES.ASM - Py 526
MASEXMPL.ASM - Pg 554

IDLEXMPL.ASM ~ Pg 5457
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MOTOROLA

MANIN Y.

MC145450

Advance Information

1200 BAUD FSK MODEM F152£°MB£DUE‘;’A
The MC148450 15 a siicor-gate CAOS liequency shift keying (FSK)
modem intended for use n Bell 202 and CCITT V.23 apphcatians.
Features of 1he device include
® Bl 202 Compatble 0 10 1820 Baug Main Channel L SUFFIX
® 010 150 Baud Reverse Channel CERAMIC FACNAGE
® CCITT V.23 Mode 2 Compatibie G to 1800 Main Channel CASC 736
® CCITT V 23 010 75 Baug Comgatbie Reverse Channgl
& TT1L Compauble
® Eight Selectable RTS-CTS Detay Options
& Sott Tun-0ft Capabihity P SUFFIX
® Answer Back Tone Generalor 1US and CCITT Tones) . P‘ASC‘L‘;:";&"“G‘
® Cartier Derect Input
® 22 Pn Pachage
MC145450 1200 BAUD'FSK MODEM
BLOCK DIAGRAM
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MC145450

ABSOLUTE MAXIMUM RATINGS PIN ASSIGNMENTS
Ratin, Symbol Value Unit N
DC Supply Voltage : \Yl';D 10 \ Tl—cﬂ b Voo
€15 Q2 210 Tx Tes
Input Vohages, Al Inputs Vin V§s-0510 Vpp+05| V
DC Carrent Drain per Pin lout mA crcgs 203 Tx Data
Pin 3-6, 9, 15, 16, 18, 19, 20 10 c18 (4 194] An Bk
Pins 2.8 ® C1A (]S 16 ] Type
Operaung Temperature Range TA Otwo +70 °C —
Storage Temperature Range Tsig ~5510 + 150 oC RISCe 7ANC
stoQ7 1€ ST
RECOMMENDED OPERATING CONDITIONS Rx Date 18 15 Mode
Parameter Symbol Min Typ Max Unit oo 121 X
DC Supply Voltage Vpp-Vss 4.5 6.0 6.5 v oMo ] Xin
Rx Cer ] vss
DC ELECTRICAL CHARACTERISTICS (Vpp=50V 5%, Vgg=0, To=0to 70°CI
Characteristics Symbol Min Typ Max Unit
Input High Voftage VIH v
Pins 37,8, 1b, 16, 18, 19, 20 - 28 - -
Pin 13, N - 40 = -
Input Low Vohage ViL Y
Pins 3-7, 9, 15,16, 18, 12, 20 - - 05
Pin 13, 11 | - - 06
input Current hn pA
All Inputs (V) 0 V) * - - -50
All Inputs Except Pins 11, 13, (V14> 2 8 V} (Note 1) - - 60
Output High Current (Vo =24 V) oM mA
Pins 2, B (Test Load A) 075 - -
Pins 10, 21 (Test Load B} 075 - -
Outpui Low Current (Vo =04 V) 1oL mA
Pins 2, 8 (Test Load A) 12 - -
Pins 10, 21 (Tes1 Load B} 06 - -
Operating Cutrent ‘DD - 25 6 mA
input Capacuance Cin rF
All Except Pin 13 - - - 12
Pin 13 {Xjq) - 8 -
Output Capacitance Cou. of
Alt Except Pin 14 - - 12
Pin 14 (Xg ) 4 13 -
Transmit Audio Signal Level [Pirs 1 R = 10 k{) (Note 2 - 0428 (1) 0578 Vpp
Totai Harmoruc Distoriioh 2nd 1o 141h} (Note 2) THC - -60 -~ 40 a8
AC ELECTRICAL CHARACTERISTICS (Vpp=50V 1 5%, Vgg=0.Ta=01073°C
Characteristics Symbul Min Typ Max Unit
Output Rise Tine (Test Load A) (Pins 2, 8) 1 - 20 100 as
Output Rise Time (Test Load B) (Pins 10, 14, 21} 1 - 20 100 ns
Output Fall Time {Test Load A) (Pias 2, B) T 1 - 20 100 ns
Output Fall Time (Test Load B1 (Pins 10, 14, 21) Y - .20 100 ns
Input Rise and Fall Times (Except Pin 13) ' 4oy - - 1000 us
Delay From RYS 10 LT3 ) STO=tLow | Tdilow! - 1 - us
Delay From RTS 10 (T3 STO=High | lattughy | 183 - 27 ms

NOTES:

1 Active pull-up devices are used on (hese inputs 1o allow ntertacing 10 TTL dewices The hyy, spuzified 1s a ttansiional load (not steady stelel
which s drawn when the input is brought up 10 2.8 V until the internal pull-up device has rased the signal to the Vpp level.

2 Measuted in any mode using HP-35558 0B metet (or equivalent) with 3 kHz fiat hittenng,

1
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MC145450

PIN DESCRIPTIONS

Vpp. POSITIVE POWER SUPPLY (PIN 22}
Thus 1s nominally 5.0 v,

Vss, NEGATIVE POWER SUPPLY (PIN 12)
Thus 1s uswally O volts.

Tx Car, TRANSMIT CARRIER (PIN 1)

The transmut carmer outpul 1s a 16 step digitalty-
synthesized sine wave with an amphtude of 0.1 Vpp {p-p!
11 10%) and offset by a dc bias of 0.5 VDD (+ 10%!, The
output foad should be 10 kilohms or greater.

CTS, CLEAR TO SEND (PIN 2

The clear 10 send output goes low in response 10 a high-
10-low translation of RTS following a selected delay (see
CTA, CTB, CTC pn description). This output goes high im-
mediately afler loss of RTS During the time_following ac-
tvaon of RTS and before the activation of CTS, Tx Data
should be held in the mark condition.

CTA, CLEAR TO SEND SELECT A (PIN 5)
CTB, CLEAR TO SEND SELECT B (PIN 4)
CTC, CLEAR TO SEND SELECT C (PIN 3)

For delay times for clear 10 send delay select inpuis, see
Table 1.

RTS, REQUEST TO SEND {PIN 6

The request 10 send input contiols da1a (ransmission from
the modulator. A low level enables the modulator output and
a high level will disable the modulator. See Figure 1.

STO, SOFT TURN OFF INPUT (PIN 7)

Activation of STO causes a 900 Kz tone to be transmitted
and CTS 10 remain active for 20 ms following the loss of
RTS. See Figure 5.

Rx Data, RECEIVE DATA (PIN 8)

The receive data output s the serial data output from the
demodulator. Rx Data s clarped high when CD is not ac-
tive.

CD, CARRIER DETECT (PIN 9)

When carrier detect input 1s high (1), the Rx Data output
will be clamped to & high stata. When carrier detect is low
(0}, Rx Data output demodulates the Rx cariier input signal.

DMO, DEMODULATOR OUTPUT (PIN 10)

The demodulator output 1s the output of the ditferential
delay detector. It is used for production testing of the
demodulator. In normal operation, this pin should be left
open,

Rx Car, RECEIVER CARRIER (PIN 11)

The receiver carrier input 1s the FSK input 10 the
demodutator. This signal should be the hard-limited output
of the receive filier, nominally 50%.

Xin, OSCILLATIOR INPUT (PIN 13)
Xout. OSCILLATOR QUTPUT (PIN 14}

Xin should be driven from either an AT-cut crystal or 3
digitat signal source at 3.6864 MHz + 0 01%. When driven
by a crystal, a 15 megohm resisitor should be connected
from X, to Xout in parallel with the crystal.

MODE (PIN 15)

The mode pin selects the pan of frequencies used dunng
modulation and demodulation A "0 on this pin selects for-
ward channel operation; i.e high-speed tiansmil and Iov-
speed receive A 1" on this pin selects reverse channel
operation, i € low-speed wansmit and high-speed receve

ST, SELF TEST {PIN 16)

When a hugh level is placed on this pin, the demodulatar 15
swilched 1o the modulator liequencies and baud rate [as
determined by Mode and Type pins). The modulaios should
be looped back thwough the recewve filier 10 the demodulator
for sell 1est {echo back).

N.C. NO CONNECTIOIN {PIN 17)
This pin 1s not bonded internally and should be teft open in
normal operation.

TYPE (PIN 18)

This pin is used to select Bell 202 type operaton and
CCITT V.23 operation. When the lypeinput pinis a 1", Bell
operation 1s s¢iected. When the type input pinis a 0", the
CCITT standard is selected.

An Bk, ANSWER BACK (PIN 19)

The answer back input causes the answer back tone 10 be
transmitted. The answer back tone is 2026 Hz for tne Belt
mode and 2100 Hz for the CCITT modes. When a tugh level
is placed on the An Bk input pn, the Tx Car pin will output
an answer back tone and CTS wilt go 10 a high s1ate, regard-
less of the siate of RTS (see Figure 1},

Tx Data, TRANSMIT DATA (PIN 20)

The transmit data input is the senal input 10 1he
modulator. A high level causes & mark frequency 1o be
tranémitted, a low level causes a space frequency 10 be
transmitied.

Tx Test, TRANSMIT TEST (PIN 21)

The transmit test outpul is 8 sQuare wave representation
of 1the modulator transmit frequency. It is used for 1est pur-
poses and should be left open in rnormat operduon.
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FIGURE 1 ~ An Bk AND RYS-CTS5 Timing

An Bk ;l S§
| l
|
——— RT3 075 —- g fa—
Table 1
Crs .
No Signat An BA Signal No Signal Daia ‘___—‘]
Ta Car
- TABLE 1 ~ RTS-CTS DELAY TiMES
CcTC cTs CTA Delay®
0 0 0 O rns
0 0 1 267 ms
0 1 [ 200 ms
o} 1 1 000 ms -
1 0 0 133 3 msg
1 0 1 N3 5ms
1 1 0 266 7 ins
1 1 1 <26 6 ms

* Al detays are 117 ms.

TABLE 2 — OPERATING MODES

Data=0= Space
= 1= Mark

Transmit Answer
Transmit Frequency Back
Type Mode Data Spec Actual Tone Application
0 2100 | 2099.32 CCT v 23 7% Byug Recerva
0 0 2100 1200 Baud Transnu
1 1300 | 1299.86 Forweid Channe
0 450 450 CCITT Vv 23 1200 Baug Recewe
0 1 {2100 75 Band Transmit
1 3%0 390.5 Reverse Channel
0 2200 | 2199.52 U.5. 150 Bau3s Ruccive
1 [ 2025 1200 Baud Transmi (Bul 2024
1 1200 1200 Forward Chasnngl
o 510 509.73 US 1200 Baud Foceive (Be 202)
1 1 3% 150 Bauo Transmu
1_] 390 390 5 Reverse Charnel
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FIGURE 2 — STO TIMING
BN - /
N “[ Y A
Fst— A N __ [
g™ e <« [RTS CT5
F \ o 1STO >y~
as b A
Data No Signal Dawa Data Duta 900 Hz No Signal
1» Cat Pttt 4 »-
FIGURE 3 — OUTPUT TEST LOAD A FIGURE 4 — QUTPUT TEST LOAD B
& e e B S e — A%,
Ir— vee —I i vee —I
= Ri=619 0}
! mupero 3 A3 100 [ 1AMDE150 vl
I vi or [quv g . l Vi o1 Equiv
c : | A : |
I} - | Ay 1 |
L h R
| $32%e zc | L c
1% ] MMD7000 3210 T MID7000
I o Equiv I z % ot Equiv
l = = = | l 5, 3 = l
. [
(Smmed EL 1) WY ifydato® f§
{~ = 20 pF = 1018l paras:c Capacitance, which inciudes C1 = 20 pF = 1013l parasiic capacnance, which includes
1rLue, winng, anc 1oad capacitances probe. winng, and load capacuances

FIGURE 5 ~ TYPICAL MEDIUM-SPEED MODEM APPLICATION

Transrnt Data —_—
Pargitel Fotmat Data Ficw

N, - 32284 =

Tertranal 1x Da | | 115 Cor Telephone
Trarsmtien | —— Madutator I P Butter = Dupstéerer o Networh
] MC 145450 | Yy
l l Format
i i Banapass
Tesrmunal Ra De:laI | "Aa Car a0apass
Recever Demodulator 1« Filter ¢
€Cerv l I and Luniter
I I

VA J

Receive Data
“araie! Format
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