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4.1 .5  Us ing  the  ser ia l  por t :  Example  program TMTM.COM

The lo l low lng  sec l ion  conta  ns  the  l i s l ing  lo r  an  tn le r rup t  d |ven ie rmlna l  emuta l ton
program.  T f t i s  p rogram shows how the  ser  a l  por i  can  be  used n  an  appf lcaUons
program The ser ia l  por l  rou t ines  (TMIO ASIV)  conta tn  commenls  showing how lhe
s_ame ihing could be performed on an IBM pC This wil l allow users tamiliel with the
iBM PC lo  see how lo  mod i fy  ex is t ing  so i tware .

The progra- r  cors rs ts  o l  se !era l  i t les

TIV. ]NC
TMTM ASM
TI',4KY.ASI\,1
TIVDP.ASI\,4
I IVIO.ASM

TMIO.ASM wi l l  be o l  most  in lerest  lo  ihose develop ing so l tware for  the sef la l  por t
The o lher  i j les  have been inc luded lor  completeness i  IMIM.ASM should be l lnked inas the tirsl module create T|\,4TM.CON1.

Ilg pr9Si"..,ryil l set, Ihe serial port ro I200 baud, 8 dara biis, i stop bils anct no panty
lhe lop da la bt t  wt l l  be c leared ALT O can be used lo  ex i l  l rom the program.

Equates
Main raut ine
Keyboard rout ines
Display roulines
Ser ia l  por l  rout ines

tm
tn (  I  ude  f  i  1 .  ro r  Dpmo Lc rmr  nd  I  e ,nu r  a .  o .  ro r  ;

DTR

;  D e f i n i t i o n s  f o r  a c c e s s i n g  8 2 C 5 0  o n  s e r i a l  p o r t
SER_BASE eclL_r 400h i seri at base address j n ROVI
;  o f f se ts  f rom base  add ress  o f  82C50  con t ro l  reg i s tens
lB !  equ  0h  ;  rece i  ve r  bu f fe r  reg i  s te r
] ! !  equ  0h  ;  t  r ansn r i  t t e r  ho l  d i  ng  reg i  s te r
]E l  equ  th  ;  j f t e r r l p t  enab le  r -g i s ie r
I { l  e q u  2 h  ;  l n t e r r u p t  i d e n t i f i c : t . i o n  r e g i l t e r
L lR  eqL r  3h  ;  I  i  ne  con r  ro t  req i  s te .
M l l  equ  4h  ;  modem con t ro l  r6g i s te r
l : f  e q u  5 h  ;  t i n e  s t a t u s  r e g i i t e r
!151  equ  6h  ;  modern  s ta tus  r -eg i s te r
i  I n te r rup t  Con t ro l  I  e r
]N ] - |EC equ  807 fh  ;  ac td ress  o f  se r i a t  vec to r  reg  {S ]VR)
]NT_9N equ  01h  ;  enab le  i n te r rup t  on  cha r  j n
T N T  0 l  F  a u u  0 0 -  :  d i , d O  a  d ,  s o .  , o '  j - t e .  T u o c s
IN-_ \ l . iV  0 ,  h  :  i a ta r ' ,  up ,  l uabe -  fo r  <e r  r .  pwr  r
;  Con t  ro l  by tes

equ 01h ; bi t  i  n lvtcR for DTR



I
{

t

/
4zva-z

RTS
TH RE-]t4ASK

; l lemory al I ocation blocks
BUF-LEN equ 10Oh
STK-LEN equ 2OOh

MCR for RTS
LSR fo r  t  r ansmj t te r  re , l dy

se r i  a l  i  npu t  bu f fe r
program stack

equ
equ

02h
20h

;  u l t
;  D r t

t n
' i n

;  [ , l i  scel I  aeous
CR
LF
PO RT_D E FA U LT
STRP_TOP

ext|.n
ex tTn
ex t rn
E X T T N
ext rn
ex tTn
E X T T N

d e f i n i t i o n s
equ odh
equ oah
equ 83h
equ 7fh

l  en9th
I  eng th

Seri al Port

l  nter|.upt
app l  i ca t i ons

ca r r i  age  re tuan  cha rac te r
l i ne  feed  cha rac te r
5eri al port defaul ts
c l  ea r  t op  b i t

name tmtm

t,ntnLmar n
Terminal emulator for pocket pC

Th is  te rm ina l  e f l u la to r  i s  f u l l y
d r i ven  and  shows  how se r ia l  po r t
can  be  wr i t t en  fo r  t he  pocke t  pC

Th is  modu le  shou ld  appear  a t  t he  s ta r t  o f
I  i  nked  ob jec ts
tmtm_ma in  i s  t he  en t r y  po in t

tmr  o_ t  non:  near
tmio_ i  n i  t :  near
tmky_gtky: near
tmi o_char: near
tmio_ i  n tc :  near
tmio-offc: woad
tmi o_segc: word

i nc l  ude  tm .
code

'I nc
segment byte publ i  c
org 100h
endscode

; p g r o u p
; t o t a 1
pg rou p

code

al I ows the I i  nki n9 of several modul es
code  s i ze  can  be  de te rm ined

group code, endseg
assume cs :  pq  r  oup .  ds :pg rouD
segmen t  by te  pub l  i  c

i n  such  a  way  tha t  t he

I  o la  app l i ca t i ons /ho tkeys  to  work
4q !  ;  mod i f y  memory  a j t oca t i on
o t t se t  pg roup : l as t_by te  +  STK_LEN +  O fh
4

tmtnLmai n proc near
; Free unused mernory to al

mov  ah ,
mov  bx ,
rnov  cx ,
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I

;  termi nal

I  as t_by te : i end  o f  t he  p rog ram

emul ator
segment byte publ i  c

ends
end tmtm_ma i n

name tmky

; tmky
; Termi nal keyboard handjer

;  Th i s  modu le  con t ro l s  t he  te rm ina l  keyboard
;  W i l l  a l l ow  emu la to r  t o  qu i t  on  ALT  Q

; . . . . . . . . . . . . . . * " .

i  ncl ude trn.
code

publ i  c '
extI^n
C X I T N
i n c

tmky_gtky
tmdp_prbf: near
Imro -ex r t :  nea r

segment byte publ ic
a5sume

tmky-gtky
termi nal keyboard handl er

wart and process key from keyboard
re tu rns  va l i d  ASCI f  cha rac te r  i n  AL

ALT  w i l l  ca l l  command  key
ALT  Q w i l l  l eave  p rog ram

Paramete rs :
NONE

Retu rns :

cs  :  code ,  ds  :  code

ASCI I  cha rac te r  code
;  Des t roys :
; NONE

tmky,gtky proc near
g tky_wtky :

ca l  I
mov
i n t
j z
mov
r  n t
O T

l z
re t

tmdp_prb f
a h ,  1
16h
grKy,wtk y
a h ,  0
16h
a ]  ,  a l
gtky-test

;  check  and  d i sp lay  i npu t  bu f fe r
;  check  key  s ta tus  fo r  key  s t roke
; r e a d y
;  wa i t  f o r  a  key  (no  power  down t )
; key ready so get i t
;  trom keyboard buffer
; extended Code?
;  use  ex tenc led  codes  as  spec ia l



sh|^
I  n t
j n c

; memory modi f i  cati  on
mov
mov
i n t
mov
. i n t

bx ,  c l
21-h

;  d i v ide  by  10h ;  bx  has  pa .ag raphs
;  o o  r t !

t

a

e
c

e

e

C

/

1
I
Az
7z
7
I
T

tmtm_mmok ; jump if  modif ied ok
fa i l ed :  p r i n t  message  and  ex j t
ah ,  t h  ;  d i sp lay  messaqe
d x .  o f F s e t  t m f r L f a i l  ;  l a i l e d - o n  a i l o c a t i o n
21h
ax ,  4c00h
21-h

; teTmr nate progTam

;  memory  mod i f j ca t i on  succeec led :  con t i nue  s ta r t i ng  up
tmtn_mmok:
;  se t  up  s tack  i n  a l l oca ted  space

mov  sp ,  o f f se t  pg roup : tas t_by te  +  STK_LEN
;  i n t i a l ' i se  Pocke t  pC  LCD sc reen  us ing  D Ip  spe i j f i c  se ru i ces

rnov ax, 0e01 h ; set external screen npde
mov dl ,  02 ; to 80'.25 tracked
i  n r  61h
mov  ax ,  1001  h  ;  se t  sc reen  pos i t j on
mov  dx ,  0  ;  t o  t op  l h  co rne r  o f  d i sp lay
r nt 61h
mov  ah ,  9  ;  d i sp lay  s ta r t  up  messaqe
mov dx, offset tmtrLstrt
int Z]�h

;g rab  i n te r rup t  0ch  (C0 l ! t 1  i n te r rup t  se rv i ce  rou t i ne )
:  d i  s a b l  e  i n l e r r u p L s

pusn  bx
push  es
mov  ax ,  350ch  ;  ge t  cu r ren t  i n t  Och  vec to r
i  n t  z l h
mov tmio_offc, bx ; save offset
mov tmro_segc, e5 ; save segment
pop es
pop bx
mov  dx ,  o f f se t  tm io  i n t c ;  Se t  up  oua  own  Och  se rv i ce
mov  ax ,  250ch  ;  rou t i ne  as  tm io_ in t c
i  h t  21h
s t i
ca l l  tm io_ in i  t  ;  . j n i t i a l i se  te rm ina l  emu ja to r
ca l l  tm io_ inon  ;  enab le  se r ia l  i n te r rup ts

;  ma in  emu la to r  rou t i ne :  ex i t  f r om p rog .am i s  v ja  tmky_g tk ;
mai n_next:

cu]] tmky_gtky ; ASCII key in at from keyboaro
ca l l  tm io_char  ;  send  i t  t o  se r ia l  po r t
jmp ma.i n next

tmtm_mat n endp
; Nlessage tabl e
tmtm_fa i  I  db 'Fa i l ed  To  A l l oca te  l , l emory . ,  CR,  LF ,  , g ,
tm tm_s t r t  db 'D IP  PPC Te .m ina l  Emu la to r  Demo p rog ram, ,  CR,  LF ,  , 5 .
code  ends
;  endseg  i s  a  dummy segmen t  tha t  w j  l l  appear  a t  t he  end  o f  t he



; check  fo r  ALT codes
gtkv- tes t :

cmp
J n e
cal I
i n t

endp
ends
end

tmdp

publ i c
pub l  i  c

i  nc l  ude tm.  i
code

nc
segment byte publ i  c
a5 sume

check for ALT Q
lump if not ALT Q
prepare  to  I  eave  te rm ina l
I  eave  i t

ser i  a l  inpu t  bu f fe r?
offset tmdp_cbuf

;  i f  no t  then pr in t  con ten ts

ah ,  10h
gtky_wtky
tm io_ex i t
20h

emul ator
tnlky_9tky
code

name

;  tmdp
Th is  modu le  hand les  sc reen  ou tpu l

tmdp_prbf
tmdp_bpt|.

cs :  code ,  ds  :  code

tmdp_prbf
D isp lay  se r ia l  i npu t  bu f fe r  con ten ts

The  in te r rup t  can  p lace  add i t i ona l  cha rac te rs
rn  rne  ou t teT ,  e \ (ep t  when  the  bu f l e r  i s  be ing
mod i  f i  ed .

Parameters:
NONE

Retu rns :
NONE

Des t roys :
NONE

tmdp_prbf proc near
push  ax
push  dx
push  s i

t he  beg i  nn i  ng  o f  t he
lmp tmdp-bpt r,
J  ne  p rb f  cha r
PoP s i
PoP dx
pop ax
ret

prbf-next
;  a re  we



;  a t  l eas t  one  cha rac teT  needs  to  be  p r i n tecJ
p rD t_cnar :

n iov  d i ,  o f f se t  tmdp  cbu f  ;  s ta r t  o f  bL r f f e rmov  d l  ,  i d i l  ;  move  f i r s r  cha rac ie r -
Tov  ah ,  2  ;  . i n to  AH
r  n t  21h  ;  d i  sp l  ay  cha rac te r

;  sh i f t  se r i a l  bu f fe r  a lono
:  f i r s t  d i sab le  i n te r rup ts  to  o l
;  bu f fe r  i s  ru ing  u i t " . i , t "  

'w  P reven l  new cha rc te rs  be inq  added  wh i l e

c l  i
c rd :91 : : !1.9^lnt: ' ruets
inov cx. tmdp_bptr',l'"f,t"t;ilrflr-,
oec  cx  :  l as t  cha rac re r  o f  b l r f f e rsub cx, offset tmdp_cbuf ;no. rryt" i  tJ"roi" in cxmov si, offset tndp_cbuf+1 ;stait of i t i inq io lr lou"

:  i :  ] l t .  
po in t ,  es :d i  po in t s  to  the  s ta r t  " f  i ; ;  ; " ; i " ; " ; ; ; "  

. '
;  0s : s r  po rn ts  to  one  cha rac te r  i n .  The  bu f fe r  * i ] l  be  , i l , t i t ea  Oo*u  one;  cha rac te r  by  the  use  o f  movsb .

rep 
T9Ytb ; [ds is i ]  ,  [es :d i ]  cx  t imes" : :  rmop_up l r  : new end  o f  bu f te r

;  b r f f e *ays tce i  ve  cha rac te rs  unu r ;u t to *  
i n te r rup ts  aga in

. - Jmp prbf_next ; loop for next charactertmdp*prbf endp
;  Bu f fe r  s to rage

:mqe-Sbu f  db  BUF_L tN  dup  (00 )  : se r i a t  i npu r  buF fe rrmop_Dpt r  ow  o t , f se t  tmdp_cbu f  : po in te r  t o  t op  i npu !  bu f fe rCOOe ends
end

I
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name tmio

nter faces  w j  ih  ser ia l  por t

Tout ine  assumes tha t  an  in te r rupr
presence o f  a  ser ia l  inpu t

No.  handshak ing  i s  pe rFo rmed  by  the  emLr la to rq  oaUO .a te  O t -  1200  i s  assumed
8  da ra  b i  Ls , /no  oa r i t )  i s  dssumed
r o p  d d t a  b i L  i s  s t - i p p e d  o f f

tm io
Thi s module i

The i  n te r rup t
s i  gn i  f i  es  the
charac ter

pub l  i  c
pub l  j  c
pub l  i  c
pub l  i  c

tmi o_char
t m i o , i n i t
Imt o_t non
tmi o_i nof



l o
-
i?

1-5
i13
E
d
!:
t r t

Ij
ri
|j
L:
t:
L:
|j
ri
|j
t:x
t:
t:
t:x
L:
t:

t:
t;
t:
i-:

t;
t;
t

pub l
pub l
pub l
pu  b l
ex t rn

i  n c  l u d e  t m .  i n c

tmi o-exi t
tmr o_r ntc
tm io_o f f c
tmr o_5egc
tmdP-bp t r :  wo rd

cs  :  code ,  ds  :  code

ASCII character to send

dx
al l
ax
d i ,  tmi o_base i
d x ,  L S R  ;
d x ,  d i

a l  ,  dx  :
aI , THRE.I!,IASK
char_wth r ;

d x ,  T H R  ;
o x ,  0 l  ;
d x ,  a l  ;
d l

c
c
c
c

code segment byte publ i  c

Parameters :
a l :

pu  sh
Push
pus h
mov
nlov
ao0

char  w th r :
i n
t  e5 t
) z
pop
mov
add
ou t
pop
pop
Tet

Imr o_chaT en clp

P o r t  i s  i n t i a l  i s e d
no par i  t y .
DTR is  se t  h igh :  I

;  I n te r rup t  reg i  s te r

;  Puao t " t " "a ,
; NONE
;  Re tu rns :

asSume

tmr o_cnar
Sends a  charac ter  to  the  ser ia l  por t

;  Returns :
; NONE
; Dest roys:
;  NONE

tmio-char proc near

get base address of CO[,11 82C50
I  i ne  s ta tus  reg i s te r

wa i  t  f o r  t ransmi t te r  ready

I  oop  i f  no t  ready

add  ress  o f  t rans rn i t t e r  ho ld ing
re9 r  S teT
seno  cha rac te r  t o  se r ia l

t f i i o  i n i t
p e r f o r m s l  i  n i  t i a l  i  s a t i

t o

' m

on

on  o f  se r i  a  l  po r t

1 2 0 0  b a u d ,  8  b i t s ,

always ready
porr setup as INT-REC



i

NONE
Dest  roys :

NONE

t

.t
at
.t

I
7x't

fm  iO_ i  n i  t  p roc  nea r
Push  ax
push  s i
push  dx
push  d i

xo r  ax ,  ax
Push  ds
mov ds, ax ; segment zero
nov  d i ,  d5 : ISER_BASE] ;  qe t  base  o f  coml
PoP ds  ;  res to re  ds  to  l oca l
mov tmio_base, di ;  save base address
ca l l  t n io_ ino f  ;  d i sab le  se r ia l  i n te r rup ts
mov al ,  PoRT_DEFAULT ; set up port as in header
ca l l  tm io_ inp t  ;  se t  up  80c50

se t  up  i n te r rup ts  fo r  t he  se r ia l  po r t
0n an lBlvl PC the fol lowing code could be used

a l  ,  21h ;  access  B2C59 p IC
a l ,  oe fh  ;  enab le  in t  och
21h,  a l

1 n
and
ou t

Th is  w i l l  no t  work  on  the  Pocke t  pC ,  bu t  t he  fo l l ow ing  code  can  be  used
mov ax, INT_N|JIV ; interrupt number
ca l l  tm io_s in t  ;  se t  up  se r ia l  i n te r rup t

set up moden control regjster
mov  dx ,  MCR ;  Te l l  t he  wor ld  we  a re  ready
add  dx ,  d i
MOV AI , DTR oT RTS ; set RTS,/DTR

0n  an  IB l t4  PC the  i n te r rup t  I  i ne  needs  to  be  enab led :

al ,  DTR or RTS or 8mov

ou t
ca l  I
mov
t n
pop
pop
pop
pop
re I

d x ,  a l
Imr o-r non
d x ,  d i
a l  ,  dx
d 1
d x
s i

;  se t  up  modem cont ro l  reg is te r
;  enab l  e  ser i  a l  i  n te r rup ts
;  c lear  input  bu f fe r  on  82C50

i m i  ^  i h i r  o h n ^

tm10_r non
Enab l  es  se r i  a l  i n te r rup ts



Parameteas :
NONE

R e t u r n s :
NONE

Dest roys :
a l  ,  dx

tml o_1non pToc neaT

d x ,  I E R
o x ,  c s : t m t
al , INT-0N
d x ,  a l

mov
aoo
mov
ou t
ret

tmi o_i non endp

; t
o_base

; i

n te r rup t  enab  l  e  reg i s te r

n te r rup t  enab l  ed

tm io_ ino f
D i  sab l  e  se r i  a l  i  n te r rup ts

Parameters
NONE

Ret  u .n  s  :
NONE

Des t roys :
a l  ,  dx

tm io_ ino f  p roc  near

mov
ao0
mov
ou I
ret

tm io_ ino f  endp

d x ,

a l  ,
d x ,

I E R ;  i  n tea rup t
cs :  tm l  o_base
T N T _ o F F  ; d i s a b t e  j
a l

enab l  e  reg i  s te r

n te  r  rup t  s

; tmi o_i ntc
Ser i  a l  read  i  n te r rup t  seTV j  ce

I n ! o l e d  b )  s p  t a l  r n p - t  r " g . s t o r  o e r n S  F , .  I
P r a c e 5  c h a - d c t a  j n  b u f f e .  a n d  r e t u r n s

Paramete rs :
NONE

Retu rns :
NONE

Des t roys :
NONE



tm io_  i n t c  p roc  ned r

/

I
7
I
)
tt

4
e
e
I

e

c

c
€

€

1

I
/

Z
/
7
7
7
7
7
7
7

push  ax
push  dx
push  d i
mov  d \ ,  RBR :  ddo ress  o t  rece i re r  ou f fe l
9dd  d \ .  cs :  tm io -base' rn  a l  ,  dx  ;  ge t  rece i ved  cha rac tea  i n to  a land  a t ,  STRP_TOP ;  s t r i p  t op  O i t -  

-  - - . .  ' ' "

t 9 u  d j ,  _ c s : t m d p  b p t r  :  p l d c e  c h a r a c t e r  a t  t o o
T o u  c s :  l d i j ,  a l  :  o f  b u F f e r
l nc  cs : t f l do  bo t r  :  ad \ ,aoce  bu fF . r  po in te .0n  an  IB [4  PC the  j n te r rup t  mus t  be  acknow]edgea  Oy  ihe  i o l f o " j ng  code :
mov
ou t

0n  the  Pocke t  pC  rh i
pop
pop
pop
. i re t

a l  ,  20h
2 0 h ,  a l

s  i s  unnecessaTy
d 1

dx
ax

tm io_ in tc  endp

tmi o_exi t
Ensures safe exit fron terminal emulator

Parameters:
NONE

Returns :
NONE

Dest roys :
NONE

Iml O_eXr t proc near
Push ax
push bx
push dx
ca l  I  tm io  ino f  .  . ;  D isab le  jn te r rup ts

;  pu t  o id  in te r rup t  serv ice  rou t tne  oack
Push ds
mo!  ds .  tm io  segc  ;  ge t  o ld  seomentm o v  d x .  t m i o _ o f F c ;  q e r  o l d  o F i s e r
mov ax ,  250ch

i l ;  ; : ,  
:  red i  recr  ser ia t  in te r rup t

mov a l  ,  4gh ;  rese t  de fau l t  in te r rup t  vec torcal i tmi o_si nt
pop dx
PoP bx
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pop ax

t m i  ̂  p ! i r  a n n n

i

;

tmi o_si nt
Se t  i  n te r rup t  vec to r  reg i s te r

W i l l  r e p l a c e  e x i s t i n g  e n t r y  i f  p o s s j b l e
Th is  rou t i ne  uses  i n t  61h  se rv i ce  l ch  to  ensu re
tha t  powea  down  w i l l  no t  co r rup t  se r i a j  po r t
vec to r  reg i  s te r

Paramete rs :
a l :  i  n te r rup t  nun lbe r

;  Re tu rns  I
; NONE
;  Des t roys :
; NONE

ln l t  o  s rn l  p roc  nea r
push  ax
pusn  Dx
Push  cx
Push  dx

;  check  fo r  vec to r  a l ready  be ing  se t  up
push  ax
mov  c l ,  3  ;  f i r s t  non  rese rved  en t r y

s i  n t , s  r ch  :
i n c  c l
cmp  c l  ,  11  ;  max  tab le  en t r y+1
je  s in t_se t i  ;  j f  go t  he re  then  en tny  no  ex i j t
mov  ax ,  1c01h  ;  f e tuan  tab le  en t r y
mov  bh ,  c i  ;  t ab le  en tny  n i rn tbe r
i  n t  61h  ;  re tu rn  tab l  e  en t r y

:  check  i f  S IVR has  been  se t  up  be fo re
cmp
j n e

d x ,  I N T _ R E  C  ;  h a v e  w e  f o u n d  l o c a t i o n  I  n  t a b  i :
s i  n t  s r ch ;  no  than  a lways  aep lace

have  found  l oca t i on  i n  t ab le  fo r  i n te r rup t  vec to r  number
nt_wra l :

pop

mov
nov
i  n t

en rp ty  en t r y

lto v
:

f i  nci an
n t_s  e t  i

n t_s  r00

ax
b l  ,  a l
b h ,  c l
dx ,  INT_REc
ax ,  1c00h
61h
s r  n t  ex r  t
i db l  e  to  use

c l  ,  l
emp I J.

ent r \ ,
t d b l  e  e n t  r ' !

r o  c n e a (

r  n te r rup t  nu tnbe r  back
p u t  ! ' a l u e  t o  w r i t e  i n t o  b l
t ab l  e  en t r y  t o  L rse
add  ress  o f  S IVR
wr r  l t e  en t  r y  nL r r rbe r

s i

s i

t l  nal
f i  r s t



s in t_bodg:
; no tabl e

'r nc
cmp
j e

r  n t
cmp
J n e

entry has
pop

olrt

c l
c l  ,  L1
sr nt*bodg
ax ,  1c01h
b h ,  c l
61h
d x '  o
sr nt_sr00
si nt_wral

been found to
ax
dx, INT_REC
d x ,  a l

dx

bx
ax

I
I
I

4
!

J
Zzze

;
;

d o

1  b i t
2  b i  t s

max  tab l  e  en t r y+1
I t  go t  he re  then  en t r y  no  ex i s t
return tabl e ent ry
tao  te  en t r y  number
re tu rn  tab l  e  en t r y
have  we  found  empty  l ocaL ion  rn  tdb leno than a l l lays replace
Yes  gO and  wr . i t e  i t
no tabl e entry
r t  t he  bad  way

corruption of SIVR may occur
on power downsi nt_exi t :

tm i o_i npt
In i  t i  a l  i  se  8Cc5O

Parameters:

(t lased on r n t serv ice  0)

B i  ts 3 PARITY

0 1 0
0 l 1
1 0 0
I 0 1
1 f 0
1 I 1

8 i  t

B i  t s  1 ,  0

14h

150
300
600
1200
2400
4800
9600

none
odd
even

STOP BITS

a l  :  por t

0 0 0 110
0 0 I

o
I
1

z
0
1

4

0
I

WORDLENCTH
1 0 7  b i t s
f 1 8  b i  t sReturns :
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NONE
D6< r  r^ \  <  

i

NONE
. . ' ' ' ' . '

mr o_i npt proc near
pu  sh
rnov
s h r
j z
rnov
mov
s h r
jmp

r  n r  t _5pec  :
mov

I  n t  t , noTm:

PTese  f ve  pa ramete rs
Se t  up  sh i  f t  coun t
Ce t  b i  t s  t o  sh r - f t
SDec ia l  case  o f  110  bauc i
Ce t  coun t  i n  CL

Cet  d i  v i  so r  i n  CX

c l ,  5
a l  ,  c l
r  n i  t _spec
c l ,  a l
c h .  0 6 h
c x ,  c l
sho r t  i  n i

cx ,  4Uh

t  noTm

;  D i v i so r  f o r  110  baud

mov
add

ou t
mov
mov
ou t
i n c

ou t
pop
and

aoo
ou t
T€I

e n d  p
d w 0
d w 0
d!,/ 0

e n 0  s
e n d

d x ,

a l  ,
d x ,
d x ,
a l  ,
d x ,
dx
a l  ,

a l  ,
d x ,
d x ,
d x ,

tnr o ,base
LCR
80h
a l
trni o_ba s e
c l
a l

ch
a l

1fh
tn r  o  base
LCR
a l

;  Base  add ress
Ce t  l i ne  con t ro l  reg  po r t
Access  d i  v i  so r  regs

;  Lower  d i  v i  so r  l a t ch
Cet I ow di vi sor
Wfl i  te di vi sor
l Jppe r  d i  v j  so r  I  a t ch
Ce t  h i  gh  d i  v i  so r
Wr i  re  d i  v i  so r
Res to re  pa ramete rs
Ce t  b i t s  4  to  0

; Base address
L i  ne  con t ro l  reg i s te r  po r t
Wr i  t e  da ta

t 'nr o_1 npt
tmio-base
tm io  o f f c
tnri o_se9c
code

base  addaess
o f f se t  o f  o ld  i n t  och
segnren t  o f  o ld  i n t  Och



RUN FILES GREATEB THAN 64K

In order to build a .RUN file with a code size greaier than 64k, it is necessafy to
have more than one code segment. One way ol achieving this is to build the
program using the MEDIUM memory model. In this way the code size is only ljmited
lo the available space on a CCM (up to l28k)

Unlike an .EXE file, which has fixups resolved at run lime. a .FUN lile must have the
tixups resolved belore lhe program is commiled to a ROM card. Therefore tt is
necessary lo resolve the lixups based upon an absolule memory address for ihe file,
and rt must be known in advance where lhe li le will reside on the card. It lhe
program is the lirst i i le on the card, ils posilion can be calculated as lollows .-

Fixup Address (in paragraphs) =

C000H + (Bool seetors + FAT sectors + Root Dir seclors)* (sector size in
paragrapns)

The number of sectors used can be lound by using a disk ulil ity program (such as
Norton Utili l ies).

Example: -

For a 128k card lormatted with 512 bytes per sector, 1 sectof for the Boot Record, j
sector lor the FAT, and 8 sectors lor ihe Rool Dir, ihe address (in pafagraphs) of the
t i rs t  l i le  on lhe card wi l l  be C 140H.

This value should then be used lor the lixup segment address, before the program
is copied to the FOM card.

Due to the mechanism used by the operaling system io execuie .FUN liles. the ii le
musl have an apparent size less lhan 64k. Therelore alter lhe oroaram nas oeen
copied to the card, the file size enky In the Bool Dtr must be sel tta value less than
64k.

Sirce data lixups must be resolved al run time. it is not possible to have more lnan
64k of data. This means thal the HUGE memofy model cannot be used

:
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