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 A little  pe rsonal h istory: I purch as e d m y 
first com pute r in 19 84, a Tandy Color 
Com pute r 2 w ith  16K RAM and e xte nde d 
BASIC. I taugh t m ys e lf RSBas ic, RS-DO S, O S-
9 , Bas ic09  and 6809  Ass e m bly Language  
be fore  I upgrade d to a Tandy Color 
Com pute r 3 in 19 86. Th e s e  s k ills cam e  in 
h andy in colle ge  as I w as e xpe cte d to le arn 
6800 Ass e m bly in a fe w  of m y class e s . I'd 
re alize d Tandy com pute rs  to be  ve ry 
pow e rful, e ve n if th e y w e re n't th e  m ost 
popular; so in 19 89  w h e n I re q uire d a m ore  
portable  solution, I purch as e d a Tandy 200.

I'd found th at th e  m ach ine  w as th e  m ost 
com ple te  and us e r-frie ndly m ach ine  
available  at th e  tim e . Th e  e vide nce  spe ak s  
for its e lf – it's  th e  only com pute r I ne ve r 
voide d th e  w arranty on! As a m atte r of fact, 
I ne ve r ope ne d th e  com pute r's  cas e  for at 
le ast a de cade  afte r I purch as e d it, and th at 
w as not to re pair it, but us ing it as a te st-
be d to le arn about re pairing oth e r brok e n 
Tandy 200's . 16 ye ars  late r, and I've  finally 
h ad to ope n th e  cas e  to re place  th e  on-
board NiCd batte ry, and w h ilst I w as in 
th e re , I upgrade d th e  m e m ory to 72K RAM. 
I'm  typing th is  "be ginne r's  foray" into 8085 
Ass e m bly Language  on th is  ve ry sam e  
m ach ine .

W ith  it's  built-in spre ads h e e t program , 

large r scre e n and full k e yboard, I found it a 
m ost com ple te  solution to portable  
com puting. Am azingly, it w as so com ple te , 
th at it's  also th e  only m ach ine  th at I've  e ve r 
ow ne d th at I cons ide re d m ore  an appliance  or 
tool th an a toy. As such , I'd ne ve r le arne d th e  
nuance s  of th e  h ardw are  its e lf, including th e  
proce s sor, as  it s e e m s  I ne ve r re ally *ne e de d* 
to. W e ll, th at's  about to ch ange .

Alth ough  I'm  an e xpe rie nce d [albe it rusty] 
6809  Ass e m bly Language  program m e r, I've  
ne ve r de lve d into th e  Inte l w orld at all until 
now . I'm  going to tak e  you w ith  m e  th rough  
m y first baby ste ps of program m ing th e  8085 
proce s sor and h ope fully it w ill be  a ple asant 
le arning e xpe rie nce  for us all.

As a pre am ble  to le arning any ass e m bly 
language  is  k now ing h ow  to de al w ith  binary 
and h e xade cim al (or for bre vity, h e x) 
num be rs . O n e arlie r proce s sors  lik e  th e  DEC 
PDP/11, octal w as also ve ry im portant, but it's  
le s s  so on 8-bit m icroproce s sors  lik e  th e  8085. 
Binary is  bas e  2 - off or on, 0 or 1, and th is  is  
th e  com pute r's  true  num e rical e ncoding. 
Unfortunate ly, it's  fairly difficult for h um ans to 
de al w ith  binary dire ctly, so th at's  w h y w e  us e  
octal (bas e  8, or 3 binary digits  or bits) or h e x 
(bas e  16, or 4 bits  - oth e rw is e  calle d a 
"nybble "). D e cim al is  not ne arly as us e ful to 
th e  com pute r its e lf as it is  to h um ans , and so I 
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e ncourage  you to practice  ge tting us e d to 
not only h ow  h e x w ork s , but th ink ing in it 
dire ctly. If I told you to start your program  
at m e m ory location 62600, to th e  
com pute r it's  re pre s e nte d as 
1111010010001000. You can s e e  th at th is  
is  not e xactly 'h um an-re adable ' and 
conve rting bas e  2 to bas e  10 and vice -
ve rsa is  difficult, at le ast in your h e ad. 
H ow e ve r, if you bre ak  dow n th e  16 bit 
addre s s  above  into 4-bit ch unk s , or 
"nybble s", it's  m uch  e as ie r to de al w ith  th e  
location as re pre s e nte d in h e x, w h ich  is  
F844. Any CPU w ith  a 16-bit addre s s  bus 
h as  acce s s  to m e m ory locations from  0 to 
FFFF h e x, or in de cim al, 0 to 65535.

If you w ould lik e  a q uick  e xam ple  as to w h y 
it's  e as ie r to de al w ith  h e x dire ctly, look  at 
th e  ASCII code s  th at your com pute r us e s  
for ch aracte r display. It doe sn't s e e m  ve ry 
intuitive  th at uppe r cas e  ch aracte rs  start at 
65 de cim al and low e r cas e  ch aracte rs  start 
at 9 7 de cim al, until you s e e  th at th os e  
conve rt to 41 and 61 h e x. To ch ange  
uppe rcas e  to low e rcas e , just add 20 h e x to 
th e  ch aracte r, subtract th at value  to 
ch ange  low e rcas e  to uppe rcas e .

O nce  you ge t th e  bas ics  of com pute r 
num be ring syste m s dow n, th e  ne xt th ing 
w e  w ill ne e d to do is  le arn th e  h ardw are  
arch ite cture  its e lf. Know ing w h at re giste rs  
are  available  and th e ir purpos e  is  
param ount to Ass e m bly language  
program m ing, just lik e  k now ing th e  
diffe re nce  be tw e e n string, inte ge r or 
floating point variable s in Bas ic.

In th e  8085, all re giste rs  e ith e r store  8 bits  
or 16 bits  of inform ation. 8 bits  of 
inform ation give s  a range  of value s  
be tw e e n 0 and 255 de cim al or 0 to FF h e x. 
Th e  16-bit re giste rs  can store  0 to 65535 
de cim al, or 0 to FFFF h e x.

Th e re  are  s e ve ral re giste rs  in th e  8085 th at 

w e  can us e  - som e  of w h ich  h ave  ve ry 
spe cialize d us e s . I w ill go ove r th e s e  
re giste rs  and include  a brie f synops is  as  to 
th e ir function.

PC - Program  Counte r: Th is  is  a 16-bit 
re giste r th at k e e ps  th e  CPU from  'ge tting 
lost.' It k e e ps  track  of th e  m e m ory location 
of th e  ne xt instruction. If it doe sn't k e e p 
track  of w h e re  it is  in th e  program , it could 
ne ve r ge t anyth ing done  in an orde rly 
m anne r.

A - Accum ulator: Th is  is  an 8-bit re giste r 
th at is  us e d m ainly for m ath m atical 
ope rations , lik e  adding and subtracting 2 
ope rands .

B and C, D and E: Storage  re giste rs  th at can 
be  us e d as e ith e r 4 8-bit re giste rs , or 2 16-
bit re giste rs . Th e s e  can be  us e d to h old 
te m porary value s  w ith out saving th e m  to 
RAM, as re ading and w riting RAM re q uire s  
m any m ore  CPU cycle s th an w ork ing w ith  
inte rnal re giste rs .

H  and L: Th e s e  can be  us e d as 2 8-bit or 1 
16-bit storage  re giste r(s) if you ch oos e , but 
toge th e r th e s e  tw o re giste rs  h ave  m uch  
m ore  pow e rful abilitie s , as  th is  pair of 
re giste rs  can be  us e d as a pointe r anyw h e re  
in m e m ory, lik e  a stack  pointe r or inde x 
pointe r.

PSW , or Program  Status W ord: An 8-bit 
re giste r, of w h ich  5 bits  are  us e d. Th e s e  
s h ow  th e  'status' of a m ath m atical 
ope ration. Th e  five  bits  are  brok e n dow n 
th usly:

Z  (Z e ro) flag - th is  flag is  s e t if a 
m ath e m atical ope ration re sults in a value  
e q ual to Z e ro.

C (Carry) flag - If an add ope ration re sulte d 
in any carry - as  in th e  re sult w ould h ave  
be e n bigge r th an 255 de cim al (FF h e x), th is  
bit w ill be  s e t.
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P (Parity) flag - th is  bit w ill be  s e t if th e re  are  
an e ve n num be r of 1 bits  inth e  re sult of th e  
ope ration.

S (Sign) flag - During a m ath m atical 
ope ration, if th e  7th  bit (also calle d th e  Most 
Significant Bit) of th e  Accum ulator is  a 1, th is  
bit is  s e t; th is  is  s ignificant w h e n us ing s igne d 
num be rs  - if th e  MSB is  0, th e n th e  num be r is  
pos itive ; if th e  MSB is  1, th e n th e  num be r is  
ne gative . Th is  give s  a range  of s igne d 
num be rs  (in 8 bits) of -128 to + 127; 16-bit 
num be rs  from  -32768 to + 32767.

AC (Auxiliary Carry) If a "h alf-carry" w as 
pe rform e d (if bit 4 is  s e t afte r an addition) 
th is  bit w ill be  s e t. Ch ance s  are , of all th e  bits  
in th e  Program  Status W ord, you'll us e  th is  
one  th e  le ast.

To be  h one st, I've  gotte n a bit w ordy th us  far, 
and ye t, I've  bare ly scratch e d th e  surface  of 
th is  topic - I re ally do re com m e nd ge tting a 
fe w  good book s  about 8085 program m ing. If 
you can't find th os e , book s  on 8080A 
program m ing are  a good be t too, as th e s e  
proce s sors  are  ve ry s im ilar, and th e  8085 is  
"back w ards com patible " w ith  th e  8080. Th is  
m e ans th at th e  8085 can e xe cute  all of th e  
instructions th at th e  8080 can, but th e re 's  a 
fe w  ne w  trick s  it can do th at w e re  not 
de s igne d into th e  8080.

For le arning th e  proce s sor its e lf, I 
re com m e nd "8080A-8085 Ass e m bly 
Language  Program m ing" by Lance  A. 
Le ve nth al - it's  ve ry in-de pth  w ith  re spe ct to 
th e  instruction s e t, Program  Status W ord bits , 
and th e  diffe re nce s  be tw e e n th e  8080A and 
th e  8085 proce s sors . H one stly th ough , it's  
as s e m bly language  program m ing e xam ple s 
are  de finite ly not "ligh t re ading." For be tte r 
re ading about putting th e  instruction s e t into 
good us e , I w ould re com m e nd " ins e rt th e  

nam e  of th e  book  h e re  " I don't curre ntly 
ow n th is  book  (ye t) but I h ave  it on good 
auth ority th at it w ill put e ve ryth ing you 
le arne d in th e  Le ve nth al book  to good 
practice .

You're  going to ne e d to k now  th e  actual 
instruction s e t for th e  8085, and I've  liste d a 
couple  of good book s  above  th at you s h ould 
consult for de e pe r unde rstanding of it, but I 
w ould be  re m is s  if I didn't at le ast outline  
som e  of th e  m ore  com m on instructions , 
e spe cially th os e  th at are  us e d in th e  
as s e m bly language  e xam ple s th at are  to 
follow . (Ye s , I *w ill* ge t to th e  good stuff 
e ve ntually! ;-) )

H e re  are  som e  of th e  m ore  fre q ue ntly us e d 
ass e m bly language  instructions :

ADC, ACI Add A accum ulator w ith  carry 
(im m e diate )

ADD, AD I Add A accum ulator (im m e diate )

ANA, ANI Logical And (im m e diate )

CALL Call a subroutine

CMP, CPI Com pare  re giste r w ith  a value  
(im m e diate )

IN, O UT Input value  from  a Port / 
O utput value  to Port

INR, DCR Incre m e nt (de cre m e nt) a 
re giste r or m e m ory

INX, DCX Incre m e nt (de cre m e nt) a 16-bit 
re giste r pair

JC, JNC Jum p on carry (not carry)

JZ , JNZ Jum p on ze ro (not ze ro)

JMP Jum p unconditionally

LDA Load th e  A accum ulator w ith  a 
value

LXI Load a 16-bit value  into a 
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re giste r pair

MOV, MVI Move  data be tw e e n re giste rs  or 
m e m ory (im m e diate )

RAL, RAR Rotate  w ith  carry Le ft (Righ t)

RET Re turn from  a subroutine

STA Store  A Accum ulator to m e m ory

SUB, SUI Subtract A Accum ulator 
(im m e diate )

Th e re  are  also ce rtain "com m ands" th at 
th e  as s e m ble r us e s  to pe rform  ce rtain 
functions - th e s e  state m e nts don't actually 
re pre s e nt CPU instructions , but s e t up th e  
e nvironm e nt for your program .

For e xam ple , h ow  do you te ll th e  as s e m ble r 
w h e re  in m e m ory you w ant to put your 
program ? If you don't te ll it w h e re , th e  
as s e m ble r w ill assum e  addre s s  0000 h e x - 
but th at's  ROM space , so th e  as s e m ble r w ill 
ge ne rate  an e rror. To te ll th e  as s e m ble r 
w h e re  to start in m e m ory, us e  th e  O RG 
(origin) dire ctive . Also, you'll w ant to us e  
labe ls w h e n nam ing loops and data space s  
so th e  as s e m ble r can k e e p track  of th e  
addre s s e s; it'll save  you a lot of trouble  
th an doing it m anually!

H e re 's  an ass e m bly language  th at doe sn't 
actually *do* anyth ing, but s h ow s h ow  to 
us e  s e ve ral of th e  as s e m ble r's  dire ctive s :

O RG 62600 ; start th e  first 
program  addre s s  at location 62600

D ISPLY: EQU 5A58H ; location of 
th e  ROM routine  to print a null-te rm inate d 
string.

CH RGET: EQU 12CBH ; location of 
th e  ROM routine  th at re ads th e  k e yboard 
and re turns th e  ASCII e q uivale nt.

BEGIN: JMP START ; jum p ove r 
th e  data to follow , m ore  on th is  late r.

; Anyth ing starting w ith  a s e m icolon is  a 
com m e nt and is  ignore d by th e  as s e m ble r.

; Ne xt, w e 're  going to de fine  a string, 
follow e d a Carriage  Re turn and Line  Fe e d, 
and e nde d by a NULL value  to de note  th e  
e nd of th e  line .

STR1:DB "H e re 's  a string!",10,13,00

; Ne xt, w e 're  going to just de note  a CRLF 
string, th is  can be  h andy for string output.

CRLF:DB 10,13,00

; If w e  ne e de d to allocate  (for e xam ple ) 20 
byte s  of RAM for a buffe r or stack , w e 'd us e  
th e  DS (D e fine  Storage ) dire ctive .

STK1:DS 20 ; 20 byte s  re s e rve d for 
our ne farious purpos e s!

; Finally, w e 're  going to ge t to th e  re al 
program ...

START: RET ; W e 're  just going to 
re turn back  to BASIC or w h ate ve r calle d us ...
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O K, for a program  th at re ally doe s  noth ing 
but tak e  up space , th e re 's  still a little  
e xplaining to do. Firstly, th e  JMP instruction 
at th e  be ginning of th e  program  is  actually 
supe rfluous, and te ch nically incre as e s  th e  
s ize  of th e  program  by 3 byte s , so w h y did I 
do it? Sim ple  - for an old fart lik e  m e , it's  
calle d "one  le s s  th ing to re m e m be r." W h e n 
you go to BASIC and you load a m ach ine  
language  program , it w ill give  you 3 
addre s s e s , lik e  th is :

Top: 62600   [[ Re m e m be r th is  from  th e  
O RG state m e nt? ]]

End: 62644

Exe : 62600

If w e  h ad not put th at JMP instruction at th e  
be ginning of th e  program  to jum p ove r all 
th e  data, w e  w ould h ave  h ad to re m e m be r 
w h e re  th e  START: addre s s  w as in m e m ory, 
and s e t *th at* as th e  Exe : addre s s . By 
us ing th e  JMP, you k now  th at th e  Top: 
addre s s  of th e  program  and th e  Exe : 
addre s s  of th e  program  are  th e  sam e , 
m ak ing it a bit s im ple r for th os e  of us ne w  
to ass e m bly language  program m ing. In m y 
opinion, de finite ly w orth  3 byte s . ;-)

Th e  EQU actually tak e s  up no m e m ory in 
th e  program  - it's  just th e re  to s e t a h um an-
re adable  labe l to a value . It's  a lot e as ie r to 
re m e m be r th at CH RGET is  th e  location of 
th e  routine  to re ad a k e y inste ad of 12CBH !

Th e  oth e r dire ctive s  th at I us e d in th e  
program  are  pre tty w e ll com m e nte d in th e  
program , so w e 're  going to m ove  on.

W h y re inve nt th e  w h e e l?

Th e re  are  a lot of trick s  th at a fle dgling 
ass e m bly language  program m e r can us e , 
and probably th e  bigge st tim e save r of all 
w ould be  re -us ing th e  m ach ine  code  th at 

alre ady e xists  in your com pute r. Microsoft 
h ad to w rite  a lot of routine s  to ge t your 
Mode l T to do w h at it can do, including 
re ading th e  k e yboard, printing ch aracte rs  and 
line s  to th e  scre e n and printe r, and e ve n 
s e rial port I/O . W h y s h ould you re w rite  
e ve ryth ing from  scratch  w h e n Microsoft did 
m ost of it for you? You don't! H ow e ve r, you 
do ne e d to le arn h ow  to us e  th e  routine s  th at 
th e y provide d, usually by s e tting spe cific 
value s  in ce rtain re giste rs  be fore  you call th e  
subroutine .

For our ne xt e xam ple , w h ich  is  about th e  3rd 
ve rs ion of th e  ve ry first ass e m bly language  
program  I w rote  for th e  Mode l 10x, w e 'll be  
us ing th e s e  routine s :

LCDOUT - 4B44H ; O utput a s ingle  ch aracte r 
in A to th e  display.

CH RGET - 12CBH ; W ait for a k e ypre s s  from  
th e  k e yboard, and

; store  th at value  in A

D ISPLAY - 5A58H ; O utput a Null-te rm inate d 
string in m e m ory (pointe d

; to by H L) to th e  display.

For th e  Mode l 200 you'd ne e d to find th e  
corre ct e ntry point addre s s e s .

I've  com m e nte d e ach  line  and th e  routine s  
pre tty w e ll in th e  program  its e lf, so it s h ould 
be  m ostly s e lf-e xplane tory as to w h at th e  
program 's  doing and w h y. H ow e ve r, if you 
h ave  q ue stions th at I (obviously) cannot 
fors e e  h e re  in th is  docum e nt, ple as e  e m ail 
m e  at z@ 30be low .com  and ple as e  put '8085' 
som e w h e re  in th e  subje ct. Th at w ill m ak e  it 
m uch  e as ie r for m e  to re spond to your e m ail.

A note  h e re  about com m e nts : Th e re  are  good 
com m e nts and th e re  are  bad com m e nts . 
Most of th e  tim e , bad com m e nts are  actually 
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w ors e  th an no com m e nts at all! For 
e xam ple , if you h ave  th is :

LABEL: AD I 12 ; Add 12H  to th e  
accum ulator

First off, you can te ll from  th e  instruction 
(AD I - Add Im m e diate  to Accum ulator) th at 
it's  going to add 12 to th e  A re giste r. Th e  
com m e nt re ally isn't saying anyth ing you 
don't alre ady k now , and th ank s  to th e  typo 
in th e  com m e nt, at first glance  one  m ay not 
notice  th at th e  program  actually adds 0BH  
to th e  A re giste r. Th is  is  a *bad* com m e nt.

O K, so a lot of you are  saying "W h o'd be  
stupid e nough  to do th at?" Quite  ofte n, w e  
com m e nt th e  program  at th e  be ginning of 
th e  code  w riting ph as e , so w e  can k e e p 
track  of w h at w e  w e re  trying to accom plis h  
w ith  th e  program . H ow e ve r, if th e  program  
didn't w ork  as  e xpe cte d, w e  m ay m ak e  
ch ange s  to th e  code  and forge t to m odify 
th e  as sociate d com m e nts . Th e  original line  
could h ave  re ad:

LABEL: AD I 18 ; Add 12H  to th e  
accum ulator

at w h ich  point th e  com m e ct w ould be  
corre ct (ye t still pointle ss) but during th e  
de bugging ph as e  you found th at 18 
de cim al didn't do w h at w as e xpe cte d in th e  
program , so it w as ch ange d to 12, but th e  
com m e nt w as not m odifie d. Th is  e rror 
h appe ns q uite  ofte n (I've  done  it on m any 
occas ions m ys e lf) and doe sn't m ak e  one  a 
bad pe rson pe r s e , but it w ould be  m uch  
be tte r to not ge t into th at h abit in th e  first 
place .

W h at is  m uch  be tte r is  to try to state  w h at 
you *w ant* to h appe n in e ach  line , lik e  th is :

LABEL: LDI 12 ; Store  an ASCII 
space  in th e  A re g.

Now , alth o th e  code  its e lf is  obviously 
incorre ct, th e  com m e nt its e lf is  righ t. If w e  

now  s e e  th at w e 're  trying to w ork  w ith  
unprintable  ch aracte rs , w e  can m odify th e  
com m and th usly:

LABEL: LDI 32 ; Store  an ASCII space  
in th e  A re g.

It m ade  th e  program  do w h at w e  w ant, and 
th e  com m e nt h e lps inform  oth e rs  (or th e  
auth or in 6 m onth s) as to *w h y* th at 
instruction is  th e re .

Also, you s h ould put a sm all block  of 
com m e nts be fore  e ach  subroutine  you w rite  
to give  an ove rvie w  of th at routine , and also 
w arn anyone  look ing at th e  code  if it clobbe rs  
any re giste rs  or m e m ory locations . You w ill 
also w ant to m e ntion any e ntry and/or e xit 
param e te rs . Som e  of th e  h arde st bugs to 
track  dow n are  w h e n re giste rs  or m e m ory is  
m odifie d and th os e  ch ange s  are  not tak e n 
into account. Le t's  say you h ave  a particularly 
us e ful pie ce  of code  in a subroutine  th at 
you're  proud of and you com m e nt it th usly:

; My ne w  subroutine !

; H oly Kuk am unga, th e  darne d th ing w ork s! 
And it w ork s  *Sch w e e t!*

; d00d, I s h ould ge t th e  Nobe l Pie ce -o-code  
prize  for th is  suck e r!!!!!

O K, Now  just w h at good did th at do? Le t's  try 
it again lik e  th is :

; Subroutine : BRKNYB (Bre ak  a byte  into 2 
nybble s)

; Re q uire s  re giste r A to be  s e t to th e  value  to 
be  s e pe rate d.

; Re turns : Location F850H  as th e  Most 
Significant Nybble

;          Location F851H  as th e  Le ast 
Significant Nybble

; Clobbe rs : H L, all oth e r re giste rs  pre s e rve d.
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W ith  th e  com m e nts above , you h ave  a fair 
ide a as to w h at th e  routine  doe s , and you 
also k now  th at if you h ave  a value  you 
ne e d to k e e p in re giste r pair H L, you'll ne e d 
to save  it som e w h e re  be fore  calling th is  
routine ; but re giste r pairs  BC or DE are  safe .

In th e s e  days of 200 Gig h ard drive s  a lot of 
pe ople  say "Storage  is  ch e ap." W ith  3 GH z 
proce s sors , th e y say "Cycle s are  ch e ap." In 
th is  cas e : "Com m e nts are  ch e ap." 
Com m e nts are  ch e ap insurance  to jog your 
m e m ory (or som e one  e lse 's) about w h at a 
line  of code  or a routine  doe s  - but if us e d 
incorre ctly, th e y can do m ore  h arm  th an 
good.

Stay tune d for Part 2!

  

As Se e n O n  

Th e  purpos e  of th e  "As Se e n on Ebay" 
colum n is  to re introduce  old te ch nology th at 
(re tro ge e k  th ough  you m ay be ) you just 
h ave n't h e ard about ye t. O r m aybe  you did 
but didn't inve stigate  it.

Th is  tim e  w e 'll tak e  a look  at th e  Booste r Pak , 
by Trave ling Softw are . 

Bas ically th e  Booste r Pak  adds about an inch  
of th ick ne s s  to th e  bottom  of th e  Mode l 100 
or T102. Th at's  a a big burrito, m y frie nd. But 
w h at do you ge t?

• 9 6K standard RAMDis k  file  storage  (s e lf-pow e re d)

• 2 standard Mole x e xpans ion ROMs carrie rs

• 11 standard D IP sock e ts  for 32K RAM ch ips  or EPROMS

• Built-in TS-DO S to acce s s  RAMDis k  or e xte rnal storage

• Xm ode m  file  transfe r dire ctly to/from  RAMDis k

• Aste roids!

• ROM-bas e d softw are  sm art e nough  to coordinate  it all.

More  inform ation on th e  Booste r Pak  can be  
found at h ttp://w w w .ge ocitie s .com /m 100e r/
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th e s e  com m ands  (e xce pt ESC) by s liding th e  m e nu 
bar and pre s s ing th e  indicate d function k e y.  
Com m ands :  Th e  "DEG" and "rad" function k e ys  
toggle  capitalization on and off to indicate  th e  

curre nt trig 
m ode .  Th e  
"Pi" k e y 
re turns  th at 
num be r up 
to 14 digits . 
 Th e  "fix" 
k e y tak e s  
th e  inte ge r 
value  of th e  

curre nt num be r in th e  x-  re gis te r and trim s  de cim als  
to th at num be r of dis playe d digits .  You can s e t 
from  0- 14 digits , w ith  a de fault of 5.  Atte m pting to 
us e  a num be r out of th is  range  w ill re s e t th e  digits  
back  to 5.  Th e  "p- r" and "r- p" are  polar/ 
re ctangular conve rs ions :  put x in th e  x re gis te r and 
y in th e  y re gis te r, h it "r- p", and th e  radius  w ill be  
le ft in x w ith  th e  angle  (in de g or rad) le ft in y.  "p- r" 
re ve rs e s  th e  calculation.  
Storage :  th e  "ls tx" k e y w ill bring up th e  las t x-
re gis te r value  w h ich  w as  e nte re d or us e d in a 
calcualtion.  "s to" and "rcl" provide  acce s s  to a 
s ingle  data s torage  re gis te r.
Calculation e rrors :  m os t e rrors  are  s e lf- re cove ring. 
 If you try to divide  by z e ro for e xam ple , an 
"ERRO R" m e s s age  is  brie fly dis playe d in th e  x 
re gis te r, th e n x is  re dis playe d.

Available  in e le ctronic form  on th e  w e b at
h ttp://bitch in100.com /h pcalc

h pCALC is  an e as y- to- us e  RPN (re ve rs e - polis h -
notation) e m ulator for Tandy m ode l 100/102 
laptops .  It ope rate s  ide ntically w ith  H e w le tt-
Pack ard calculators , but is  not program m able . 
 Th is  
docum e ntation 
as s um e s  you 
are  s ufficie ntly 
fam iliar w ith  
H P calculators  
to be  
inte re s te d in 
th is  program , 
s o it 
conce ntrate s  on th e  uniq ue  as pe cts  of h pCALC 
ins te ad of te ach ing you RPN.
h pCALC's  be s t fe ature  is  its  s im ple  us e r 
inte rface .  All options  appe ar on th e  s cre e n, 
w h e re  th e y are  e as ily acce s s e d by a s liding- bar 
m e nu.  You don't ne e d to m e m oriz e  cryptic 
k e yboard com binations , alth ough  s e ve ral 
k e yboard s h ortcuts  are  provide d.
Num e ric e ntry can be  from  th e  e m be dde d k e ypad 
or top row  of k e ys .  Us e  an "E" or "e " to e nte r 
pow e rs  of te n.  Any calculation option s h ow n to 
th e  le ft of th e  s tack  w indow  can be  s e le cte d by 
us ing th e  up and dow n curs or k e ys  to s lide  a 
h igh ligh te d bar to th e  de s ire d row .  H it th e  F1- F4 
function k e ys  to e xe cute  th e  calculation option 
w h e n its  row  is  s e le cte d.  Th e  four m ath  function 
k e ys  (+ - */) be low  th e  s tack  w indow  k e e p th e ir 
functions  re gardle s s  of th e  m e nu bar pos ition.
Ke yboard s h ortcuts ;  "r"=roll dow n s tack ; 
"R"=roll up s tack ; "c"=cle ar x; "C"=cle ar 
re gis te rs ; "D" or "d"=de le te  x; "s " or "S"=s w ap 
x& y; ESC=e xit program .  You can e xe cute  all of 
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0 'hpCALC (c) 1987 Scott Schad--REGISTER
 FOR $10: 3943 S. Delaware Pl., Tulsa, O
K 74105
1 CLEAR1000:SCREEN0,0:CLS:KEYON:ONERRORG
OTO83:LX$="0":X$(1)="0":X$(2)="0":X$(3)=
"0":X$(4)="0":K6=57.29577951308232:ONKEY
GOSUB31,41,51,61,71,72,73,74:K$(1)="1/x 
 x^2  "+CHR$(137)+"x   y^x":E$=CHR$(27)+
"p":F$=CHR$(27)+"q
2 R$(1)=CHR$(240)+STRING$(6,CHR$(241))+E
$+" hpCALC "+F$+STRING$(6,CHR$(241))+CHR
$(242):K$(2)="log  10^x ln   e^x":R$(3)=
CHR$(245)+STRING$(20," ")+E$+"x"+F$:K$(3
)="sin  cos  tan   "+CHR$(136)+" ":R$(2)
=CHR$(244)+STRING$(20,CHR$(241))+CHR$(24
9)
3 K$(4)="asin acos atan fix":R$(4)=CHR$(
245)+STRING$(20," ")+E$+"y"+F$:K$(5)="r"
+CHR$(154)+"p  p"+CHR$(154)+"r  int  frc
":JF=1:FX=5:R$(5)=CHR$(245)+STRING$(20,"
 ")+E$+"z"+F$:K$(6)="lstx DEG  rad  del"
:R$(6)=CHR$(245)+STRING$(20," ")+E$+"t"+
F$
4 K$(7)="rol"+CHR$(152)+" clrg sto  rcl"
:R$(7)=CHR$(246)+STRING$(20,CHR$(241))+C
HR$(247):K$(8)="rol"+CHR$(153)+" swap cl
x  chs":R$(8)=" +    -    *    / ":FORI=
0TO7:IFI<7THENPRINT@I*40,K$(I+1);:GOTO6

5 PRINT@I*40,E$+K$(I+1)+F$;
6 IFI<7THENPRINT@I*40+18,R$(I+1);:GOTO8

7 PRINT@I*40+20,E$+R$(I+1)+F$;
8 PRINT@I*40+18,H$(I+1);:NEXTI:P=7:NP=7:
GOSUB75
9 ER=0:PRINT@99,X$(1):I$=INKEY$:IFI$=""T
HEN9
10 IFI$="c"THENP1=P:P=7:GOSUB51:P=P1:GOT
O9
11 IFI$="C"THENP1=P:P=6:GOSUB42:P=P1:GOT
O9
12 IFI$="D"ORI$="d"THENP1=P:P=5:GOSUB63:
P=P1:GOTO9
13 IFI$="S"ORI$="s"THENP1=P:P=7:GOSUB41:
P=P1:GOTO9
14 IFI$="r"THENP1=P:P=7:GOSUB32:P=P1:GOT
O9
15 IFI$="R"THENP1=P:P=6:GOSUB33:P=P1:GOT
O9
16 J=ASC(I$):IFJ<32THEN23
17 K=INSTR(1,"-0123456789.Ee",I$):IFK>0A

NDJF=1THENGOSUB79:X$(1)="
18 IFK=0THEN22
19 IFK>0ANDX$(1)="0"ORKANDX$(1)=""ORK>0A
NDCR=1THENX$(1)=I$:CR=0:GOSUB75:GOTO22

20 IFI$="-"ANDVAL(X$(1))=0THENCR=1:GOTO2
2
21 IFK>0THENX$(1)=X$(1)+I$:PRINT@99,X$(1
)
22 JF=0:GOTO9
23 IFJ=27THENMENU
24 L=LEN(X$(1)):IFL>0ANDJ=8THENX$(1)=LEF
T$(X$(1),L-1):GOSUB75:GOTO9
25 IFLEN(X$(1))=0THENX$(1)="0":GOSUB75:G
OTO9
26 IFJ=13THENGOSUB79:X$(1)=X$(2):GOSUB75
:CR=1:GOTO9
27 IFJ=30THENNP=P-1:IFNP<0THENNP=7
28 IFJ=31THENNP=P+1:IFNP>7THENNP=0
29 IFNP<>PTHENPRINT@P*40,K$(P+1);
30 PRINT@NP*40,E$+K$(NP+1)+F$;:P=NP:GOTO
9
31 IFP<>5THENLX$=X$(1)
32 IFP=7THENLX$=X$(1):X$(1)=X$(2):X$(2)=
X$(3):X$(3)=X$(4):X$(4)=LX$:JF=1:CR=1:GO
SUB75:RETURN
33 IFP=6THENLX$=X$(1):X$(1)=X$(4):X$(4)=
X$(3):X$(3)=X$(2):X$(2)=LX$:JF=1:CR=1:GO
SUB75:RETURN
34 IFP=5THENGOSUB79:X$(1)=LX$:JF=1:GOSUB
75:RETURN
35 IFP<>4THEN37
36 R=SQR(VAL(X$(1))^2+VAL(X$(2))^2):RA=(
ATN(VAL(X$(2))/VAL(X$(1)))*K6):X$(1)=STR
$(R):X$(2)=STR$(RA):JF=1:GOSUB75:RETURN

37 IFP=3THENGOSUB82:JF=1:GOSUB75:RETURN

38 IFP=2THENX$(1)=STR$(SIN(VAL(X$(1))/K6
)):JF=1:GOSUB75:RETURN
39 IFP=1THENX$(1)=STR$(LOG(VAL(X$(1)))*.
4342945):JF=1:GOSUB75:RETURN
40 IFP=0THENJF=1:X$(1)=STR$(1/VAL(X$(1))
):GOSUB75:RETURN
41 LX$=X$(1):IFP=7THENX$(1)=X$(2):X$(2)=
LX$:JF=1:CR=1:GOSUB75:RETURN
42 IFP=6THENX$(1)="0":X$(2)="0":X$(3)="0
":X$(4)="0":ST$="0":JF=1:CR=1:GOSUB75:RE
TURN
43 IFP=5THENK6=57.29577951308232:GOSUB80
:RETURN
44 IFP<>4THEN46
45 Y=VAL(X$(1))*(SIN(VAL(X$(2))/K6)):X=V
AL(X$(1))*(COS(VAL(X$(2))/K6)):X$(1)=STR

Mode l 100/102/200 Program  Listing:
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$(X):X$(2)=STR$(Y):JF=1:GOSUB75:RETURN

46 IFP<>3THEN48
47 GOSUB82:JF=1:X$(1)=STR$(K6*(3.1415926
535898/2)-(VAL(X$(1)))):GOSUB75:RETURN

48 IFP=2THENX$(1)=STR$(COS(VAL(X$(1))/K6
)):JF=1:GOSUB75:RETURN
49 IFP=1THENX$(1)=STR$(10^VAL(X$(1))):JF
=1:GOSUB75:RETURN
50 IFP=0THENX$(1)=STR$(VAL(X$(1))^2):JF=
1:GOSUB75:RETURN
51 LX$=X$(1):IFP=7THENX$(1)="0":GOSUB75:
X$(1)="":RETURN
52 IFP=6THENJF=1:ST$=X$(1):GOSUB75:RETUR
N
53 IFP=5THENK6=1:GOSUB80:RETURN
54 IFP<>4THEN57
55 IFINSTR(1,X$(1),".")=0THENRETURN
56 DP=INSTR(1,X$(1),"."):X$(1)=LEFT$(X$(
1),DP):JF=1:GOSUB75:RETURN
57 IFP=3THENX$(1)=STR$(ATN(VAL(X$(1)))*K
6):JF=1:GOSUB75:RETURN
58 IFP=2THENX$(1)=STR$(TAN(VAL(X$(1))/K6
)):JF=1:GOSUB75:RETURN
59 IFP=1THENX$(1)=STR$(LOG(VAL(X$(1)))):
JF=1:GOSUB75:RETURN
60 IFP=0THENX$(1)=STR$(SQR(VAL(X$(1)))):
JF=1:GOSUB75:RETURN
61 LX$=X$(1):IFP=7THENX$(1)=STR$(-VAL(X$
(1))):GOSUB75:RETURN
62 IFP=6THENGOSUB79:JF=1:X$(1)=ST$:GOSUB
75:RETURN
63 IFP=5THENX$(1)=X$(2):GOSUB78:GOSUB75:
JF=1:RETURN
64 IFP<>4THEN67
65 IFINSTR(1,X$(1),".")=0THENRETURN
66 DP=LEN(X$(1))-INSTR(1,X$(1),"."):X$(1
)=RIGHT$(X$(1),DP+1):JF=1:GOSUB75:RETURN

67 IFP=3THENFX=INT(VAL(X$(1))):IFFX<0ORF
X>14THENFX=5:RETURNELSEX$(1)=X$(2):GOSUB
78:GOSUB75:JF=1:RETURN
68 IFP=2THENJF=1:GOSUB79:X$(1)="3.141592
6535898":GOSUB75:RETURN
69 IFP=1THENX$(1)=STR$(2.7182818284590^V
AL(X$(1))):JF=1:GOSUB75:RETURN
70 IFP=0THENJF=1:X$(1)=STR$(VAL(X$(2))^V
AL(X$(1))):GOSUB78:GOSUB75:RETURN
71 LX$=X$(1):JF=1:X$(1)=STR$(VAL(X$(2))+
VAL(X$(1))):GOSUB78:GOTO75
72 LX$=X$(1):JF=1:X$(1)=STR$(VAL(X$(2))-
VAL(X$(1))):GOSUB78:GOTO75

73 LX$=X$(1):JF=1:X$(1)=STR$(VAL(X$(2))*
VAL(X$(1))):GOSUB78:GOTO75
74 LX$=X$(1):JF=1:X$(1)=STR$(VAL(X$(2))/
VAL(X$(1))):GOSUB78:GOTO75
75 PV=VAL("0."+STRING$(FX,"0")+"5"):BA=V
AL("1"+STRING$(FX,"0")):FORI=1TO4:PRINT@
(I+1)*40+19,STRING$(20," "):IFX$(I)="-"O
RX$(I)="."THEN77
76 XX=VAL(X$(I)):XX=FIX((XX+PV*SGN(XX))*
BA)/BA:X$(I)=STR$(XX)
77 PRINT@(I+1)*40+19,X$(I):NEXTI:IFER=1T
HENER=0:RETURNELSERETURN
78 IFER=1THENER=0:RETURNELSEX$(2)=X$(3):
X$(3)=X$(4):RETURN
79 IFER=1THENER=0:RETURNELSEX$(4)=X$(3):
X$(3)=X$(2):X$(2)=X$(1):RETURN
80 IFK6=1THENK$(6)="lstx deg  RAD  del"E
LSEK$(6)="lstx DEG  rad  del
81 PRINT@5*40,E$+K$(6)+F$:RETURN
82 X$(1)=STR$(2*ATN(VAL(X$(1))/(1+SQR(AB
S(1-VAL(X$(1))^2))))*K6):RETURN
83 BEEP:PRINT@99,"ERROR":ER=1:RESUMENEXT

Your Ad H e re !

Th e  vintage  com m unity is  m ade  up 
sole ly of e nth us iasts lik e  you. Th e re  are  
no m e gabuck s  to be  m ade  in th is  
m ark e t.

Ye t som e  of you put in e xtra e ffort to 
bring products to th e  m ark e t, e ith e r for 
fre e  us e , or for sale  at a re asonable  
price . Ple as e  support th e  adve rtis e rs  in 
Bitch in100, as w e ll as cons ide ring 
bringing your ow n ne w  products and 
s e rvice s  to th e  atte ntion of th e  
com m unity.

Curre ntly, adve rtis ing in Bitch in100 is  
FREE of ch arge , but ad place m e nts are  
allow e d at th e  sole  discre tion of th e  
e ditor. W e 're  pre tty ope n th ough  so 
don't s e lf-ce nsor. As k !

Ple as e  contact us about adve rtis ing 
your re tro laptop re late d product 
s e rvice , w e b s ite , e ve n one  off 
e q uipm e nt for sale  or loan:

jh oge r@ pobox.com
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