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** A T T E N TJ O N **

We have cancel-Ied ARESCOTs order for the VIP II, s5-nce pro-
ductj-on wilJ. be delayed for an indefj-nite time while VIP
engineers work on another project higher j-n the eompanyrspriority list. As soon as we find out when the prod.uction
models are available, wetll noti-fy you. gtEASE D0 NOT

. ( courtesy C . Barrish),2,03,Lu

. (eourtesy B Hayes)... .2,03,L6

ORDER VIP II YET! ! ! fhanksr all a Terry
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SUBSCRIPTION RATES, ADVERTISING RATES, & OTHER TNF'ORMATION
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SHOULD SEHD fiz FOR ERCH I55UE T}EsIRED. REI.IEI,IFILS fiRE HCCEPTEB
DURIHG THE LR5T Tl,l0 I'IOHTHS OF THE CURREHT VCILUI'lE YERR, FIHD THE
FIRST ISEUE CIF ERCH VOLUI'IE 15 FUBLISHED IH JULY. EHTIRE COI.ITEHTS
CIF THE VIFER CCIFVRIGHT l.979 BY RRESCO IHC.
HFFLICfiTIOH TO T,IffIL FT SECOHS CLR55 FOSTHCE RFITES I5 PEHSIHG II.I
COLUIIBIR 1'lB 31845. F0STHfiSTER: SEtlD ffLL RODRE5E Cl{HtlGES T0 THE
UIFER, BOH 114U, COLUHBIH HD 8T644.
THE UIPER I5 frH flREgCCI IHC. PUBLIEHTIOH. ESITCIR: TERRY LfrUIIEREHU,
CO-EDITOR: RICK SIHPSOH. CORRESFOHDIHfi EDITOR I5 TUl'l 5l'lFH.
REHDERS HRE EI"ICCIURHGED TO SUEF1IT fiRTICLEE OF GEHERHL II.ITERE5T TO
UIF OI,IHERS FBR FUELICFITIOH IT.I THE UIFER. I{FITERIHL SUEI.IITTED I,IILL
EE COHSIDERED FREE ffF CCIFYRIGHT RE5TRICTIBI.I5. THOSE 5UBI!II5sIOHs
RECEIVED BY THE 15T bfrV CIF fr I'IOHTH I,IILL EE CCIHSIDERET} FOR
IHCLUSIOH IN THBT I'IOHTH"s I55UE.
SUBSCRIFTIOH RHTES:

UgB RE5IDEHTS: $15.116 ISEUE5. HCIH UgR RE5ISEHTS sHOULCI INCLUDE HH
HtrDITIOHffL $18 FOR ffIR FIHIL POSTRGE. IF EUCH FOSTflGE I5 HOT
IHCLUCIED T'IITH THE ORBER, THE T.IEI,ISLETTER ]'IILL BE 5ET'IT SECOHb CLHSE
I,IITH THE REI{RIHDER OF THE I,IRILIHG. FURCHBSE ORDERS I,IILL HCIT BE
RCCEPTED. IF SUBSCRIBER 5PECIFIES UFs COD THE FIRST I55UE I,IILL BE
SEHT CCID I,IITH THE COLLESTIBLE RI'IOUI.IT TO BE $15 FLUS H $1 COD
CHffRGE PLUS SHIPPIHG CO5T5. PERSOHRL CHECKS, I.Ifr5TER CHRRGE, RI.ID
VISH ORDERS fiRE FCCEPTEE}. CHECKS DRff]'IN CII.I FOREIEH BRHKS SHOULD BE
FffYfrELE IH U.5. DCILLfrR5.

RDVERTISIHG RHTES:
CLF5EIFIED ffDVERTISIIIG: $16/3 LIHE5 OF 66 CHHRfiCTERS ERCH.

FF6E RHTES:
FULL FFIEE
HRLF PfiGE
EUfiRTER FF{GE

$85
$45
$45

PFVHEHT HUST f,CCOI'FfrHV ROs. flDs SHOULD BE CRFIERR RERDY POSITIVE
FRTI,IORK.. IF OUR PRINTER CHFRGES U5 EHTRR FOR PREFRRIHG YOUR RD
COPY, I,IE I'IILL BILL VOU HT COST + 16H.
THE EHTIRE CONTEHTS OF THE VIFER FRE COPYRIGHTED BV fiREsCO IHC.
PLEfrsE trCI HOT HHKE COFIES FOR VCIUR FRIEHbS.
DEHLERS frRE IHVITEII TO REfrUEST THE RREsCCI IHC. DERLER IHFORI'IfrTIOH
PfiCKHGE BY I,IRITIHG IH CFRE OF I}EfiLER sERVICEs.
VIP frHD COs]'IFC ffRE REGISTERED TRffDEI.IRRKS OF RCR CORP. THE VIPER
IE HOT ffSSOCIFTED I.IITH RCF IH frNY ],IffY, HHD RCH I5 HOT RESFOHSIBLE
FOR IT5 COHTEHTS. REfrDERS SHOULD HOT CORRESPOND I,IITH RCfi
REGFRDIHG VIPER I,IRTERIfrL. DIRECT frLL IHSUIRIES TCI RREsCCI FT OUR
FDDRE55.
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READER T/O

Terry- I just got back from
Computer Show in New York and
RCA exhi-bi t .

The big news is the j-ntroduction of the VIP II. Whil-e not
scheduled for general marketting untiL "early next year"
there were two units available for demo at the show. Imagine
a VIP with 8K RAM, eSCtIr/numeric keyboard., color board, and
simple sound board. Then add a ful-l featured floating point
BASIC and you have a VIP fI.
The most impressive
to market the VIP II
below shows, this is
the VI P.

TYPE

vP-7LL
VP.44

vP- 570

VP _6LL
vP -6zo
vP - 590
vP-595
vP-575

the 3rd Annual National SmaII
I thought T 'd report on the

news though, is that RCA is expec ting
for " about :F400 . 00 " . As the breakd.own
a big pric e -perf ormance increas e over

DESCRI PTT ON PRICE (B/6/zgl
VIP

0n board expansion
(adds 2K RAM)

Memory expans ion
( add s 4t< RAtt{ )

AS Cn/numeric keyboard
Flat ribbon cat'l e for VP6LL
Color board
Simple sound board
Expansion board
( to allow simultaneous
us e of vP- 6tt, vP- 590 ,
and vP - 59 5)

TOTAT $53B. oo

Note that this $5:g price does not include the floating point
BAS]CT 4s it is just not available for the VfP! This BASIC
contains B command.s (including SAVE and LOAD), 5A statements,
and 14 math functi-ons. The 50 statements inelude two dimen-
sional arrays and several "special" functions to ease the
use of the sound and coLor features. All this plus the mon-
itor are in 12K bytes of ROM.

If this weren't enough, there is al-so an onboard ! pin "D"
connector to ease interfacing joysticks and auxiliary key-
boards.
The VIP 1I still supports both CHIP-B and machine language.
In fact, the new BASIC al-l-ows call-s to machine language
subrouti-nes.
One of the RCA markettirig representatives I spoke to at the
show suggestep. that the floating polnt BASIC would probably
be patched for use on existing VIPs shortly after j-ntroduc-
tion of the VIP 1I. He also felt that the price of the
existing VIP machine would be dropped a bit to allow it to
remai-n a competitive prod.uct. (The $150 difference between
a VIP and VIP II could ruin the VIP market. )

0ther news I picked up at the RCA exhibit is that your VIP
hardware prices are not the latest. RCA published a new
price l-ist effective August 5, t979. The major jump is in

249
36

95

BO

20
6g
30
\9
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the ASCII keyboard.
I also spent some time playing with tiny BASIC (Vp-|OOr still
$fgl an6 have a few reactions. nirst, i-t's a bit more ver-
siiif" than earlier literature suggested in that it supports
the basic & math furlctions, parenthesesr and the greater/
less than comparisolts. tn-aOOltion, there are J different
d.iagnosti-c messages to help in d.ebugging tine BASIC programs '
My two negative reactions to tiny BASIC are its sp99q (it was
mircfr sfowE" itt running a prog1.a;n I've used on TRS 80's,
APPLE II I s r o.rrd PETs ) , "nO 

its lack of a machine language
subrouinte call feature. Another RCA rep told me that-patches
*o"10 be available to support machine language subroutilleS'
That wraps up my review of the show. Personallyr^I can't
wait for the VIi: II to hit the market. lrrlith its 8K memory'
co1or, and sound it beats anything else- now availabLe on a
p"i"":p"rformance ratio. I Just_hope there is still a mar-
Let foi used. VIPs after tne itp lt comes out. (If not, how

"to"l-ttt "iti"f" on a multi-processor/parallel processing
system. ) -Robert Kantor

Terry- Here are some things I'd like to see in VIPER:

A) hard information in vIP II or whatever it's
called. I saw a note on it in Electronics
one of the electronics shows.

B) detail-s of expansion interface for VIP. Fourty or Jo
dol-lars is a lot of money for a eouple of buffers r and.
Ir11 be many people would prefer to build their own if
the circit details were'woiked out. (gut maybe the RCA
expansion interface includes a Lot more than- just buf-
feis and latches? and. so is worth the price.) Inci-
dentalIy, I think the supersound. board is worth the
prt ce.

Thanks for implementing the little box in VIPER saying whats
avai-lable. Could I suggest also that you ad.d. a code in-
dicating status s e. g.i-(aate) for proiected availabil-ity,
! f,or ",wetve got oodles in stockr so please buy now to keep
us solvent", # tor "not in stoek as we write thisr but
expected by tlre time you read this"' -C.C.

going to be
reporting on

to single step the
how to do this . I t

Temy- Has anyone come up with a scheme
VIP? Would appreciate any informatj-on on
1s a very helpful troubleshooting aide.
Volume #2 is a definite improvement. Keep up the good
work. --J. I,. Howard
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q 6t0tnn Ntltililsr
for Vlfl"owners:

% K %/92' a ac a 17/6 r/e e,%, a*
introduces its line of

vtp"irvnRE

rtrretre nevtrand scr aFGr crLtF ideas!
l(eep up to date on the

latesir vtd\ryrrnE,

siend a =icrlf-addFGrssect
sitarTtrred envelope to :

H.C.Vt aU*
rnieFocornputeF pnoclucts
P.Cl. EICf,X 347
Pil\tEErFl(](fl< tVJ o7o,5A

VIP,M 15 A TRADEMARR OF RC^
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Terry- A few months 4gor we subscribed to the VIPER, hoping
to find some software we couLd run on our tT'F computer. We
feel that this was a very wisely spent $15r thanks to the
VIPERr w€ discovered. a wonderful programning language called
CHIP-8' whi-ch allowed us to run masterpieces such as "Animal
Raee". We must congratulate you on an excellent publication,
and thank you for opening our eyes to the exciting world of
cHr?-8.
If the voting is stil1 on, we are both t1O% in favor of the
EJ,F 11 and the Studio II articl-es in the VIPffi,. The differ-
ences between thses computers and the VIP arer 4s we have
found, very smal-l-1 and we 1802 users shouLd stick together.
The way we implemented CHIP-8 rnight be of i-nterest to other
readers. The onJ-y hardware modifj.cations were the addition
of a beeper and a simple circuit connected to the existing
keyboard. The 7l+Ca22 encoder used for our keyboard has a
positive-going data-ready signal at pin 12. This line sim-
ply has to be inverted and connected to a flag line (we
used EF3). See circui-t below.
We use the top page of RAM for the character tables, the
interrupt routine, the CHl?-8 patch (as described by Bobby
f,ewj-s) and a cassette routine (we have no operating system
in ROM). The two pages bel-ow this are for the display and
stack Er€a. The CHIP-8 interpreter had to be modified to
accommodate our keyboard. These mod.j-fications are listed
below. The rest of the interpreter remains unchanged.
We plan to build a vid.eo board on the L861, which would fea-
ture optional high resolution graphics and color under soft-
ware control and we would appreciate it if some kind read.er
would send us a copy of the sehematj-c for the VP-590 Color
boardo We would also like a schematic of the VIP tape
input (we've had trouble with ours).
CHTP-8 modi-fications

0B 3E 0B wait for key pressed.
OD 36 0D ard. released.
oF 6c
TO FA OF
Lz S6
L3 o4
1,4 00

ot99 t+S 16
98 3E r'5
9D 22
9n 6c
91 06
A0 F3
A1 L2
A2 30 F2

OLF? FA OF
r'4 32 FB
r.6 FB FF
FB 7c oo
FA 3o86

read keyboard latch
s ave lowes t digi t
store in VX
return
f il-1er
DF=lowest bit of 9E or At (O or t)
go to Off5 if no key pressed
decrement s tack
rQad key of pressed
VXD
XOR with stack
restore stack
go to OLF?

save lowest 4 bits
go to O1FB if vx/key
FF D if vx/key
add DF to D
go to 01 86 to d eeid e whetner to skip or not

2.03,05



Keyboasd mo{ificqtign
+5VJr

+
2N2222

t0K

4?x (should

ry
already be installed )

74cg2zpin Lz

- -Gilles and Girbert Detillieux
Ste-Anne, Manitoba
CANADA ROA. TRO

Terry- I wanted to let you know how satisfied I am with
Tom Swan's book PIPs FOR VIPS. So far I t ve converted four
of his most interesting programs over to PIPs for ET,F II.
The documentation Tom incl-uded really helped the conversion
process. I've even j-nterfaced my ASC II keyboard into his
text editor program with no problem, The only real diff-
iculty I had was with the Space Wars. A fittle modification
to the interrupt routine \^ras required to cure my severe
jitter problem. One thing I did do was combine the chip-8
surround prograrn with the two page space wars interpreter,
Now I have twi-ce the area in which to move. Irm looking
foward to another year of VIPER" Keep the fine programs
coming, -Niel W5-engand

Terry- I enjoyed read.ing VoI. 2 of VIPERe a good. thing is
getting better. f received PIPS arrd. the d.ocumentation is
damn good. With all the comments (improvements) to CHIP-8
interpreterr especially in the branching instructions, any
possibility of coming out with an updated CHIP-B including
higher resol-ution? Keep up the good. work. -Rick Wiack
P.S. We like the bowling game a lot.

2,O3,06



Terry- My brother and I recently purchased "PIPs FOR VIps"
(and I agree j-t's a pip). Since we both run Ef,,F IIs (mine
from Netroni-cs-his a home brew wetve built). Irve been go-
ing through the listings to make those changes necessary to
run on our systems"
In so doing I'd like to call your attention to what appearsto be-a t;po on page 4t in the Disassembly Z. Listing on
line (nm,C ) 00BD the comment read.s " i R3 = OBCZ - Read Rou-
tine in PROM". Irm fairly sure the 0B should be 80, Only
one tlpo so far - not bad! !

Ird also like to complement you not onJ-y on the prepubli-
cation offer but al-so on prepublication deli-very! Quite a
good show. Keep up the good work.
My brother and I have "VIP"ed. our trVES with Bobby R. Irewis'
system and everything 5-s working fine with one exceptS-on.
The tape Writer/Read. routirrss r We can generate tapes but
ca.n't load them using the VIP 0S. I havenrt been able to
determi-ne if it's in the record or playback cycle. Do you
know if anyone has had similar problems? So far it hasnrt
been a problem since I can J-oad a VIP Format Iape using the
Netronic Monitor and then correct the garbled data with a
short prograrn which was published in "IPS0 FACTO".

So far ltve onJ-y had "surround" running since that was a
straight Chip-B progran which did not require changes. It
would have helped if the Chip-B Program Editor had been
l-isted in disassembled and comented form. Guess thattll
be my first disassembly once I get Disassembler f running.
I've already voted for a continuatj-on of article for other
L802 systems besides the VIP by subscribing for volume 2
but as a member of ACE "IPSO FACTO" does keep me supplied
so Irm mostly i-nterested in"VIP articl-es. In any event keep
up the good work. -Dave Hersker

CORRECTIONS

Rather than put in an entire page for this one correction,
we decided to wse it as "fiIl-er" here. However, there is
still a C0RRECTIONS title in the index to help you find. it
in the future.
We inadvertently omitted a byte of data from Wayne Smith's
listing in his article "Relative Branching in CHIP-8.',
which begins ofr page 2.01,,!1. The byte should be added
at 01BJ (cIose to middLe of page 2,Ot.t2). The d.ata at
0183 should be F9.

2,03.07



],ITTIE T,OOPS

by Tom S'v,;an

Perhaps the most unused instruction in the chip-B repertoire
is- the BMMM; go to OMMM plus the value in VO. The power ofthis instruction is being underestimated if its frequencyof use is any ind.ication, and r seriousl-y hope that-its un-popularity is not a result of its rather-unfortunate rra.rn€rstill, this monthrs column will focus on the BMMM, with theintention of spreading only knowledge, though r must assume
l"Jl responsibility for the cbvious risk I am takj.ng of
being accused of flinging something much more serious.
Why add something to a branch (go-to) ad.dress when it seemsjust as easy to simply branch to the right ad.d.ress in thefirst place? Good question and the answer is you are proba-
bIy right for most si-mple game programs 

"

However, suppose you have bigftt or so routines of varying
lengths each of which is to run based on a cond.itj-on such
as a key press or the result of a test for equalitye €tc.
One way to handle the problem is detail-ed i-n fl-owchart 1.
This takes onfy twice as many instruetions as the tests to
be conducted and fits wel-l with the Chip-B way of doing
things as shown in l-isting 1.
But if the tests are not conducted in a neat row such asthis, when i-t comes time to run the prograJn which procedes
to bul-l-et from the sky into the si-de of the mountain with
a f5-rey crash that could very well- re-open the San Andreasfault, you've a compiicated d.ebugging sessi-on ahead. in order
to untangle the wreckage.
The BMMM i-nstruction avoids such a compli-cation by allow-
i-ng the use of a jurnp table to handle the fl-ow of the pro-
gram. Jump tabl-es will usually be found in machj-ne language
programs where complexity is sure to gum up the works. Chip-
B give you the saJne capability. Al-1 the starting ad.dresses
are kept in a table for each of the nouti-nes. Then routj.nes
may be add.ed, moved around or taken out by onfy mani-pg]ating
the jump tabl-e, not the test which calls thatJaitiEulai
routine 

"

Table 1 gives an example of a jump table which contains the
low eight bits of the go-to addresses in florvchart 1 and
li-sting 1. OXXX is the address of the table inself.
The calling secti-on of the prograJn is demonstrated in l-isting
2, The I pointer is first set to the address of the jump
table at OXXX. The program wai-ts for a key to be pressed
and adds the value of that key to the I pointer with the F01E
instruction. -?lease be sure you understand this before pro-
ceed.ing -- thd I poi-nter wil-l- point d.ownwards into the jump
table at a point relati-ve to the val-ue of the key pressed.
At this point J.ies the address of the functi-on to be selec-
ted by that particular key. This address is l-oaded. into V0
with the FO65 instruction (listing 2) and the BMMM instruc-
tj-on selects the function. (gMlt{t{ should be in the form BMOO
where M equals the page on which the functions :reside. How-

2,03' .08



ever BMOO l-ooks even funnier in print so I hesj-tated using
it. ) As the l-ower part of the BMMM is rr00'r r when the value
of VO is added to it, a jump to the correct function will
be performed.
The beauty of this method. is that onJ-y the jump table needs
to be manipulated to change, for i-nstance, Key Crs functj-on
to do what Key O used to do. fn ord.er to disable any func-
tion, simply use a defaul-t entry which causes a jump to an
instruction whose onJ-y purpose is to return control to the
main program. (fne "ZZ" entry in table 1 ) Never does the
callirrg section need to be disttirbed, and for that reason the
progran may be debugged by only enabling one functi-on at a
time. If the program fails (provided alJ. el-se is correct)
the bug has to exist with that function. The program it-
self runs ind.ependently of the jump table (as long as you
were careful to program it that wayr or have inserted "dum-
my" modules to take the place of those not yet written. )

I hope yourll try using the BMMM -- with a strai-ght face
in your next program. It would be a shame to just let it
sit there in your interpreter and go to nor I cantt say
it. Good luck with your programming and please feel free
to write. (Stamped envelope appreciated--thanks. )

PROJECT: Using the BMMM instructi-on, write a sub-routine
that sets I to the bit pattern of a particular
figure depend.ing on the value in V0. (Though
you should be able to do this i-n other ways r the
idea is to demonstrate the use of the BMMM. ) Use
this sub routine i-n your next game prograrn to
select patterns based. on key presses o-f 2i 4; 6i
or B. Answer next month.

AJ,TERNATIVE PROJECT: Come up with a new na:ne for the BMMM.
Winner gets to treat the author to dinner (at the
wirrrrerts expense) in the finest restaurant j.n
Acapulcor near the authorts apartment. Author
agrees to furnish directions free of charge.

Editor's note r Dont t
on the next page!

go 'way! There t s more of this article

2,03.09
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tlsting
Address

0frm'XilI

fable 1r

Address
0xxx

1r

fnstruction
POOA
&oo1
L250
&oa2
126s
l*o03
12A0

t
I
I
I
t

ltoog
L2B?
IIYInf,SI

Entry
Z7'

50
65
AO

:
I
t
I

Comment
VO=Key pressed
Sklp lf vo/01 (rey
Go to 0250
skip if vot'o?
Go to 0?65
skip if vo/t03
Go to:otno

t
t

1)

82
oN?,,Z thlMM

tistlng 2t

skip if vo/08
Go to 02Bz
Go to 0MMI,.1 for
Jump TabLe

valid key press

Comment
Flrst byte r default eondition
Address function #t
Addres$ frrnetion #Z
Address funetlon #3

I
I
I
I
I

Address functlon #A
DefauLt - no operatlon

Lddrees fnstruetion Conrnent0200 AXXX Set slr to address of Jurnp tableF00A VO*Key press' f01E f=I+VO (index the Jrrnp table)F065 yg=gyte ad.dressea 6y i - ---'
BMlllu Go to OM$A{ + VO

2.o3,LL



Answer

#5 oc
c0

to Last ilonth's IITTIE IO0PS

Relocatab'!e loop x 02

LB1l ; ilebug
LDI iRontine starts here
PLO !i5 ;Initialize R5.0 for tcsi (=00)
BruiPT lVievr initial conditions witli Debug i)::ogram
Gi,O R3 i See
F:,0 R4 ; .!ast
DiiC R4 ; rironthr s
SiiI R3 , r:oLunn
Piil lijl i svrap
SEp Rit. t registers Rll *' R3
IilC R5 lAdd 01 to Pr5 -(ttre test fr:nction)
BRKPT lVierv first/seeoncl .pass-resrrlts in ilF,0)
SEF R3 tCauses geeond passflOf on second pass
DEC n3 iStop (hit Key C to break frorn this loop)

s000
03
c5
0{:
()7
fifi
0g
CA
CB
OC
ra T1
V J-t

'.rt'lu-ri
OF

001 0

'.lo
-T-\ f1t4'i'i
a4
JL3

sc
Olrrr 1
r l.jl, i"

2t+
93
#r
1*rlr
tl ,.L)
00
D3
4t
tn)

1) Laad the brealrpoint and register displ€r;r
( vIFtsn 0c t . Ig?S) irrto i,.,;L c 5C 0 . ( or ottrbr

program
if ycu

to the debus
s.re using the 4it version)

e ) Lines 0000*0 A02 perform a long branelr
prosran for start

3) 0n the first brealrpoint at lrii, 000fi, R5.0=00 -Fe$urrl€with Key B
&) Tire relocatabl-e swap (described last rnonth) ewitches- 

nl+ to the progra.m eb',rnter arrd on the next treakpoint
@ i,ll 000f,r liJ v'ti3.J. be equai to 01. I,iote the aiidree s
in R3t

5) Resur:rirrg rvith ,liey E, it3 becoines the pro.gran counterr
and oi: the next irreakpoint (again at 0008) i'lJ wiLl
now be seen to equal 02 prooving that our
reLoeatabLe prograrn looped (anA a ba.ckvrards loop
at that) th:r:orrgh tire IiiC R5 instructloir at i*ll, 000D
ttrro tinoes rvithorrt the use of branching.

6) Ficey B is again hit, the progran coitinues at
l:l 000F, this tine with the SDP R3 acting ae a i'trOP

as R3 !g the pr:ograiil counter once again. The finaL
eonditions cail be viewed after IdL 0010 by pressing
I(ey C to break froro the irfinite loop.

Another interesting relocatable procedure I have played with
since last month involves the ability to branch within a
page without the use of the branch i-nstruetion (en: 3O) and
UIhout-pecifying an address. This then adds relative ad-
ffiffie Lapanilify to your programming. The roffiE
cod.e demonstrates this, again using the Breakpoint prograrn
at 0500.

2,03,L2



While of limited usefulness rcatable. If anyone knows of

R3

rDebug
I Breakpolnt
3 Durnmy c ode-Vour program
, Goes here
t
lSubtract 0ll from R3.0
I Brealcpoint
rRelative jumpR3

the code is completely relo-
a way to write a relocatable,

appreciate hearir€ of it.

0000
0003
00011
o0o5
0005
00 07
0009
0004

05 o0

ol+

tBR
IDt
sEx
SEX
Gto
SMT
IDt
PI.,o

c0
oo
E2
E2
B3
FF
00
A3

The code relocatabLe to any pager Enywhere on the page
will continue to loop back to 1VIL OOO3 evgra time it passes
through I\[L 0004 where R3, the program counter, is set back
four addresses from where j-t was examined e OOO6. (When at
ooO5, the GI-,O R3 will place the value 9/ into the D-regis-
ter as RJ already points to the next ad.dress while the G10
instruction is teing executed. ) Gp hitting Key B and
watch what happens to RJ, the program counter.
You must count the number of addresses forward or back you
want to jump, then ad.d. or subtract that val-ue to the pro-
gram counter to effect the relative branch.

conditional- branch, I would
Tom Swan, P.0. Box t8987 r San Antonio, TX, 782t8

Does anyone know how to d.raw
We could have used one here !

good VlP-oriented cartoons?

2,03.L3



Gfi

LB62 DATA SHEET
courtesy of Chris Barrish

Microproce$sor Products

Solkl State
I)fiftion

Prellmlnary Data

cDPl 862C
Types

o(F
rF

3o
E
fz
o
rI

RO

ffiFr
EUN

o cltR
8L

D(G

EUTER
STP

CLT (x.lT

SYFC

LUll lttl

voo
R LUT

LUU

GD

8LG LUM
C CHR

R CHR

8XG CltR

8D
EURST

ffir-
XTAL

TOP VIEW

9?CS - 3t665

TERMINAL ASSIGNMENT

124
?2t
322
121
3ao
6 19

7 t8
I 17

9t6
to t5
ll 14

t2 l3

The RCA-CDPI862C is a color generator

controller designed for use in CDP1800-series

microprocessor systems. lt is intended for
use with the RCA-CDPI861C video display
controller and will interface directly with
the CDPIBA?C|CDPI861C as shown in the

system diagram below.

The CDPl862C utilizes many features of the

CDP1802C and CDPl861C to simplify con-

trol and minimize the need for external
components. The CDPl862C is NTSC color
compatible. Red, blue and green luminance
signals are also available for directly con-
trolling the red, blue and green amplifiers of

COSTMOS Color Generator
Controlfer
Features:

I Static silicon-gEte CMOS circuitry
r lnterfaces directly with CDP1802 Microprooessor

r lnterfaces direstly with CDP1861 Video Dispaly
Controller

r Programmable background color
r Programmable video (dot) color
r Single voltage supply (4 to 6.5 voltsl
r Low quiescent and operating power

r On-chip crystal controlled oscillator
r NTSC compatiHe color and RGB compatible

a video monitor. A 7.1 5909-MHz on-chip
crystal-controlled oscillator or an external
7.1 5909-MHz clock is used to generate

multiple phases of the 3.579545-MHz color
burst frequency for NTSC-compatible color.
The color burst is further divided by 2 to
provide system timing for the CDP1802C and

the CDPl861C. This freguency r1.789773
MHz) is available at CLK OUT. Two inputs,

STP (Svnchronous timing pulse) and SYNie',

are used to maintain system synchronization._-
The RESET input resets the CDP1862C and

sets the background color to blue and the

dot color to white

Fig. I - Typical CDP|802 microprocessor system using tt:e CDP|862.

ob\
-.ts
O)\)o
S'
o

oo
f$il.
Fl

o\
IIAl\o
$\

The Prelrmrnary Data are intentJed lor
guidance lrrposes In evaluattng the de.
vtce lor egutpmcnt desrgn The devrce
is now berng desrgned for rnclusron rn
our standard lrne of commeroally avarl.
able products. For currenl rn{orrnatron
on rhe status ol thrs ;rogram, please
contact your RCA Sates Olfrce

Printed in USA/5-79

Trademart (s l@ Regi stered
fVlarca (s ) Registrada is )

7 15909

O. BIT AIOIRECTIONAL T)ATA 8US

RESISTAT{CES ARE IN OHrlS
CIPACITANCE ARE lll pF
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F
ile N

o. 1181
C

D
P

l862C
 T

ypes

B
ackground color: F

our background 
colors

are available. 
T

he colors are changed each
tim

e S
T

P
 is pulsed high w

hen B
K

G
 =

 high.
T

he sequence 
is from

 blue to black to green
to red and return to blue (see F

ig. 2).

92C
S

- 3 667

F
ig. 2 - 

B
ackground 

C
olor S

eguencing.

D
ot color: C

olor data (R
D

,8D
, 

G
D

) is
latched internally on the high'to-low

 tran-
sition of LO

 C
t-X

 w
hen S

T
P

 =
 high. E

ight
colors are available as show

n in T
able L

T
he color is overlayed onto the LU

M
 lN

data (video output from
 C

D
P

1861C
). 

E
ach

color corresponds to eight horizontal bits of
video inform

ation. O
nly the selected back-

ground color appears at the output if LU
M

lN
 =

 low
. W

hen used w
ith the C

D
P

l861C
 

and

set for the m
axim

um
 resolution of 64X

128,

1024 color blocks {8X
128) 

are possible, and
w

ould require a 1K
 X

 3 random
-access

m
€m

qry storage area. T
his area w

ould appear
to be a w

rite-only m
em

ory to the m
icro-

processor because, in the program
m

ed state,

this area occupies an unique, unused 1K
block of m

em
ory space. H

ow
ever, w

hen it is
read, this area responds to the sam

e address

space occupied by the C
D

P
I861C

 
refresh

R
A

M
. T

his is accom
plished w

ith proper de-
coding and requires the m

em
ory to have

separate I/O
 lines.

T
he ffi- 

input enables the R
D

, B
D

 and G
D

input latches. A
fter a R

ffil 
condition, the

dot color 
is set to w

hite and any color change
is inhibited until the ffiinput 

is pulsed low
,

w
hich norm

ally occurs w
hen data is w

ritten
into the color m

ap. T
he C

T
- input provides

a m
eans of inhibiting 

erroneous color data
until the color m

ap is properly loaded.

T
he color lum

inance (R
 LU

M
, B

 LU
M

, 
G

LU
M

), color chrom
inance 

(R
 C

H
R

, B
 C

H
R

,
G

 C
H

R
), background lum

inance (B
K

G
 LU

M
I,

background 
chrom

inance (B
K

G
 C

H
R

I, color
burst {B

U
R

S
T

}, and S
Im

 are com
bined by

an external 
R

C
 netw

ork to generate 
the com

-
posite video (see F

ig. 1).

T
he B

U
R

S
T

 signal is norm
ally high and

oscillates at 1/2 the X
T

A
L frequency from

the low
-to-high transition of S

lT
ld until

S
T

P
 =

 high.

T
he C

D
P

l862C
 types are supplied in Z

4-lead
herm

etic dual-in-line 
side-brazed ceram

ic
packages (D

 suffix), and in 24-lead dual-in-
line plastic packages 

{E
 suffix).

C
D

P
1862C

 T
ypes

ffi

8l(G

LU
M

 IN

X
T

A
L

fT
A

-u

\nr{
a

0n
O

a

c\l

iE
i535;5 

E

;;E
'ooeoo

@
"t

@
 roo

92C
il- 

3t664

F
ig. 3 - 

F
unctional block diagram

.

R
E

C
O

M
M

E
N

D
E

D
 

O
P

E
R

A
T

IN
G

 
C

O
N

D
IT

IO
N

S
 

at T
4 =

 25oC
, E

xcept as N
oted.

F
or m

axim
um

 reliability, nom
inal 

operating conditions 
should be seleeted 30 that operation 

is

alw
ays w

ithin the follow
ing ranger:

S
IG

N
A

L D
E

S
C

R
IP

T
IO

N
S

ffir
A

 low
 level on this input initializes 

the in-
ternal counters, 

sets the background color to
blue, and sets the dot color to w

hite.

B
K

G

A
 high level on this input enables the back'

ground color to be changed w
hen S

T
P

 is
pulsed high. T

his signal is norm
ally 

con-
nected to an llA

 
line of the C

D
P

1802C

m
icroprocessor.

LE
.T

LK

A
n input signal used to latch the color data

inform
ation. C

olor data (R
D

, B
D

, G
D

) 
is

latched on the high-to-low
 transition of

iffi 
w

hen S
T

P
 =

 high. T
his signal 

is

norm
ally 

connected to C
L K

 O
U

T
 through 

an

inverter.

S
T

P

A
 high level on this input enables color data

latching and sequences background color
w

fien B
K

G
 =

 high. T
his signal is norm

ally
connected to the T

P
B

 term
inal of the

C
D

P
I 802C

 m
icroprocessor.

C
LK

 O
U

T

A
n output signal, equal to the X

T
A

L fre'
quency divided by four, that provides 

the

ovcrall system
 synchronization. 

T
his signral 

is

norm
ally connected to the C

LO
C

K
 term

inal

of the C
D

P
1802C

 m
icroprocessor. T

he

inverse of this signal is norm
ally connected

to the m
eR

 
term

inal of the C
D

P
1861C

and the LD
m

term
inal 

of the C
D

P
1862C

.

S
!fr-c

A
n input signal used to provide horizontal

line synchronization 
betw

een the C
D

P
186lC

and the C
D

P
l862C

 color sigqfhis 
signaf

is norm
ally connected to the S

Y
N

C
 term

inal
of the C

D
P

l861C
.

LU
M

 IN

T
he lum

inance video input, to w
hich the

color inform
ation 

is ad{pd. O
ne color block

corresponds to eight serial bits of data from
this input. T

his input is norm
ally connected

to the vID
E

O
 term

inal of the cD
P

l861C
.

vss

N
egative 

supply voltage; ground.

X
T

A
L, X

T
A

L

T
erm

inalconnections 
for an external crystal,

in parallel w
ith a resistance .(10 m

egohm
s

typ.) if the onchip oscillator is utilized.
F

requency 
trim

m
ing capacitors 

m
ay be re'

quired at term
inals 13 and 14. X

T
A

L is the
input for an externally 

generated 
single-phase

clock.

B
U

R
S

T

T
he color refererrce outpttt, w

tlich orcillates
at the X

T
A

L frequency dividld by 2. T
hb

F
ilc N

o. 1181

C
O

N
T

R
O

L
LO

G
 IC

T
A

B
LE

I-C
olorT

able

R
D

B
D

G
D

C
O

LO
R

0
0

0
B

lack
0

0
1

G
reen

0
7

0
B

lue
0

1
1

C
yan

1
o

0
R

ed

I
0

1
Y

ellow
t

1
0

P
urple

1
1

1
W

hite

C
H

A
R

A
C

T
E

R
IS

T
IC

voo
(vl

ttlin.
M

ax.
ut{lT

s

S
upply-V

oltage 
R

angre (F
or T

4 =
 F

ull P
ackage-

T
em

perature R
ange)

4
6.5

V

lnput V
oltage R

ange
vgg

V
oo

V

lnput S
ignal R

ise or F
all T

inre
5

5
ps

C
lock lnput F

requency, fC
L

5
7.r 5909

M
H

z



CDP 1862C T yprci

$gtrl provi&s rpproximttely 11 cacles of
3.579545 MHz fronr $c low-to-high tren.
sition of ffi until STP = hidr. This signal

is coupled through an external series RC cir-
cuit to the ffi output of the CDP1861C.

RD, BD, GD

The red, blue, and green color data inputs.

One of eight colors is latched on the high'to'
low transition of fD-ffi when STP = high,

forming a color block of eight horizontal
LUM lN data bits. Only the selected back-
ground color appears at the outgrt if LUM

lN a low. These inputs are normally con-

nected to the DATA OUT terminals of the
color map memory.

BKG LUM, R LUM, B LUM, G LUM

These outprlt signals provide background and

color luminance information. They are re-

sistively added to the SlT,ld output of the
cDPl 861 C.

OPERATING AND HANDLING
CONSIDERATIONS

l. Handling
All inputs and outputs of RCA COS/MOS
devices have a network for electrostatic
protection during handling. Recom.
mended handling pracrices for COS/MOS
devices are described rn 1CAN.6525,
"Guide to Better Handling anfl Operation
of CMOS lntegrated Circuirs."

2. Opentirq
Opcrating Voltege

During operation near rhe maximum
supply voltage limit, care should be
taken to avoid or suppress power supply
turn-on and turn-off. transients, power
supply ripple, or ground noise; any of
these conditions must not cause VDD*

8KG CHR, R CHN, B CHR, G CHR

Thsra outptrt sigals provide backgnound and

color chrorninre information. They are

coupled through an external series RC circuit

to the SVffioutput of the CDPI861C. Each

signal is phase'SrifH f rom the BURST refer'

ence signal by the amount necessary for
proper color oporation.

effi
The color data input latch enable signal.

After a ffir condition, the internal RD,

BD, and GD input latches are held in a reset

state, providing a white color output. When

e6i[is pulsed low, the reset state is removed

and the latches are enabled, providing color
output. This input is normally connected to
the gated friilm signal from the CDPl802C.

Voo

Positive supply voltage.

VSS to exceed the absolute maximum
rating.

lnput Signalr
To prevent damage to the input protec-
tion circuit, rnput signals should never be
greater than VOO nor less than VSS.
lnput currents must not exceed 10 mA
even when the power supply is off.

Unured lnpuu
A connection must be provided at every
input terminal. All unused input termi-
nals must be connected to either Vgg or
VSS, whichever is appropriate.

vP59o

Courtesy of Bob HaYes

Rick - the schematlc d.iagram of the VP1IO furnished by RCA
is practically unreadable. lhe reproduction was very poor.
So I reconstructed tfrersChematlc. in a little d.ifferent form
that was somewhat easier for me to und.erstand. I had to
dig quite deep for the informatS-on, but I hope I have it all
correct. Here are the copies of that effort, -Bob Hayes

2.03. L6
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8-BIT MuT,Trpty AltD DIVTDE FoR THE CoSMAC LBgz
by Wayne E. Smith, Jr.

The following machi-ne language routine computes the 16-bit
product. of two 8-bit, unsigned numbers. It was ad.apted for
the 1,BgZ from an article on pp. 5?-.58. of the June L9?8
issue of Popular Electronics (an lf,8f, version). The regis-ter ass i-enments are s

nj,/ initially contains the B-bit multiplier
Rx contains the address of the multiplicand in mem-

ory
Rj is returned with the L6 bit product

Ri I lmultinlierl
resul-t

Ri.F is used for the loop counter and is left as ze?o
The DF Flag 1s modified.

I,DI
PH]
I,DI
PLO
Gl0
SHR
PT,o

NXTBIT GHI
BNF
ADD

NOADD S}MC
PHI
GI,0
SHRC
PLO
DEC
GT,0
BNZ

This routine. which uses a standard "shift-and-add" algorithm,
onfy requires 22 Bytes and its execution r.equires 87 to 95
instructions with a run time of 79L to 854 microseconds (For
a VIP instruction tj-me of 9.fl9 microseconds when the video
is not on).
The companion divide routine computes an 8-bit quotient and
an 8-bit remainder from an B-bit divisor and an 8-bit divi-
dend, again unsigned. The regi.ster assignments are!

2,03.tB

:/./J.Zero out high order byte of result
RJJ
'/8')Set count to I
Rit
Rj) Shift multiplier to the right and save the

t bit shifted out in DF
RJJ
Rj get MSByte of result
NO ADD If DF was not set above, donrt add

add multipllcand (pointed to by RX)'-\ Shift the entire 16-bit resul-t one bit to the
Ri / right, shifting in (frorn the left) any carry
Rj I created by the ADD and cleverly putting the

I next multiplier bit into DF.
RJJ
Ri )d.ecrement the count and loop if not zeroRit.
lfftsrn)

R j.g initially contains the 8-bit d.ivid.end
Rx contai-ns the address of the divi-sor in memoryRi is returned with tlirtilil;u;il""t1.,'1}:*""'

Rj remainder quotieni

Ri,gj-s used. rcltn loop'lorrnt"" and is left as zero
The DF flag is modified



LDI 'F9'?Zero out high order byte of result
PHr Rj J
I-,DI '08')Set loop count to 8
PLo Ri f
cLO Rj \ Shift dividend to the Left and sav'e the bit
SHL I shifted out (MSB) in DIr
PLo Rj J
GHI Rj Get partiar dividenrl shift DF bit into the
SHI.,C right end subtract the divisor (pointed to
SM by RX
BDF NOADD branch if no borrow
ADD add divisor back in
PHI Rj save parial dividend
GLO Rj 1 Shift DF bit into LSB of quotient and cleverly
ffia*i f shift the MSB of the dividend into DF

DEC Ri Decrement the count and loop if not zero
GLO Ri

NX TBI T

NOADD

BNZ NXTBIT

The division routine
cution of 9 5 to t/l
937 microseconds.
One way to integrate
CHIP-B is to replaee

us es ?3 bytes and results j-n the exe-
instructions for a run time of 864 to

the multiply and divide routines i-nto
the standard BMMM instruction withr

VX=(vxxvv)
The feast significant byte of the f5-Uit pro-
duct replaces VX. The most significant byte
of the 16-bit product is stored in VF.

VX= (vx/vy)
The quotient replaces VX and the remainder
is stored in VF.

@
ForN= g

ForN/g

In CHIP-8,

/tA+ FB5lv6BD
7. t+5

BFA
elpA3A
BBg
CFB
D

E
dtsp'flrBg

L
2
3

frwf,F

AD
DD
FB

AD
DD
E6
/r
A7

replace
T-,DI '/Y,' page add.ress for x and, / routines

PHI RD
IDA R5
ANI 'flF' isolate rrNrr

BNz 'Bg'

T,SI 'flfl' address within page for *

PT,O RD
SEP RD
IrDI '21 ' add.ress within page for /
PtO RD RD is the PC for * and / routines
SEP RD
sEX n6 vx pointer (multipl-ic.a4d)
L,DN R? VaLue of VY into n?,F (multipfier)
PIO R7

L
2
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3
4
5
6
7
B

9
A
B
C

D
E
F

lrurtf,
LL
L2
L3
L4
L5
L6
L7
tB
L9
1A
TB
LC
1D
TE
1F

f,trrz/
2L
22

___23
z4
25
z6
27
2B
29
2A
2B
2C
2D
2E
2F

/vtlo
3L
32
33
l4
35
t6
37
3B
39
3A
38
3c
3D
3E

87 Gto
S6 srR
FB I,DI
FF
A6 PLo
97 GHI
S6 srR
n4 SEP
E7 SEXg6 r-,DN

frZl
';; 'l
*ZJ
n4
R7
n5

FB LDI 'flg'
gfl
B7 PHr R7FB rJlr , fl!,
flB
AC PLO RC87 GIO R?r'6 sllR
A7 PtO R7
97 GHr R7
3B BNF 'Lfl't/
P4 ADD
Z6 slrRc
B7 PHr R7
87 GT,O R7
Z6 sHRca7 PtO R7
2C DEC RC
BC GIO RC

3A BNz '/c.
J.a --_*il,

i

/
multiplj-cation routj-ne previousfy
described with:

Rj=R7
Ri=RC
Rx=n6

VX = LSB of result

VF = MSB of result

Return to CHIP-B
RX VY = dlvisor
VX = dividend

division routine
withg

Rj = Rc
Ri=RE
Rx=R7

previously des eribed

___3S _ -_ "_P"!A____ BQ--FB--r,Dr '-f,T/gBC PHI RC
FB LDI 'gB'
gB
AE PIO RE
BC GtO RC
FE SHI,
AC PTO RC

9C GHI RC

7N SHI,C,F7 
SM

33 BDF '38'
3B
Fll ADD
BC PHI RC
BE GTjo RE
FE SHt
3g BR '3go
39
BC PHI RC
BC GLO RC
7n sHtc
AC PIO RC
2E DEC RE
BE GLo RE
3A BNZ 'zD'.
2D

)
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flMLtf, fi8]
I FF')

n6 I
RCt
n6J
n4

L
2
3
4
5
6

flwrbz

BC

56
FB
FF
A6
9c
S6
n4

GT,0
STR
I,DI

PTO
GHI
STR
SEP

VX = quotient

VF = remainder

Return to CHIP-B

Note: trM' into
the routines are

above ad.d.ress repres ents the page on which
s tored .

The following
f,2f,l 6 s-266t+ B56N

6 BEF6B 632'fr
A 222ilc g/6
E BsEg

flzLg z2zf,
{zLz LzLz

:

CHIP-8 prograrn can be used to test the routinesr
VX=-
vY=-
vx=-Tx * vY or vx/YY
Save VF
X-coord. for displ-ay
display lower byte (in decimal)
X-coord.
value of VF (upper byte 0R remainder)
display byte (in decimal)
HALT

r- zl+fl/zzl
2
4
6
B

A
c
E

fr23fl
2
l+

6

/z38

A24g
F553
F26 5
SLtLg
rFzg
w45
? 396
FL29
wLt5
?396
F229
D345
9frnn

Y- Lfl

1 s t digit
incre X

Znd digit
incre X

3rd disit
Return

l

I

I

I

I

I
i

I

Subroutine to
display the
decimal value
of a byte

A SHORT AIID SIMPI,E MEMORY LIST ROUTINE

by G. 1r. Cohen

This i-s' a si-mpIe routj.ne for displaying twenty bytes of mem-
ory on the screen at once. It makes following a program and
debugging easier than the one-byte-at-a-time al.lowed by the
operati-ng system. The prograrn is stored between 500 (hex) &
67F' (hex) in the minimum COSIUAC VIP system, and can be relo-
cated to the next-to-the-1ast avai-lable page (below the RAM
used by the opdrating system) in an expanded system. It is
qui-te-useful for those of us without a pri-nter. wtren the pro-
gram is run, the output on the screen looks like:
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60 1A 3A 58 12
64 D4 22 86 52
68 F8 FO A7 OA

6e s7 87 F3 L7
70 1A 3A 68 12

The first column contains the least two significant digits of the address whose
contents are shown in the second column. The next three columns contain the contents
of the next three addresses. The listing shown is the CHIP-8 interpreter starting at
160 ri.

To use the program, change the the first instruction in a CHIP-8 code at 200 H to
cO TO 600. Then, key in the three digit hex address of the start of the desired listing,
shown as I y. g in the program below. Only t:he two LSDrs of the addresses are displayed
to save space on the screen. Hitting any key when the display is as above will result
in a display of the next twenty bytes. To return to normal operati , use the
operating system to change the first two program bytes to the correct entries for
the beginning of the program at 200 H.

Two nonstandard cI{fP-8 instructions described in VIPER L(2),p2-6(8,'78) are used in
the routine. One, SxyErexists in the standard interpreter, but is not documented by
RCA. It results in Vx 'containing Vy shifted one bit to the left. The other rEvE2, is an
additional CHIP-8 instruction which sets I egual to the hex pattern of the IIOST
significant digit of Vx. The listing to implement the instruction is incorrect as
shown in the reference. To us it, add the following at the end of the CHIP-8 interpreter:

OIF2 F8 LDI
01F3 81
O1F4 BA PHI
o1F5 06
O1F5 F6 SI1R

o1r7 F6 SHR
O1T8 F5 SHR
O1F9 F6 SHR
OIFA 30 BR
OIFB 2E

0600 6404 Y4=4r to be used as constant.
2 60A0 V0=A0; AI y. z wilL be "poked into 636 H to point at address of list start.
4 F50A MSD (x) of three digit list start address keyed into V5.
6 8O5A VS+VO-into V0; VO now contains Ax.
I F10A second MSD (y) of start address keyed into VI.
A 8118
C 811E shift the second MSD(y) to be the MSD of VI.
E 8118

IO 8I1E
2 F50A key LSD of list start address(z) into V5.
4 8154 Vs+vl indo r/I; now VO,VI contains A x y z.

* 6 A635 Point at 636 lI to put A x y z into next.
8 FL55 VOrvl into 636 1537 Hi list start address pointer has been poked into program.

. A 151C Skip to next instruction; dunrny byte for program nodification.
C 6800 \rB=0; initi&lize vertical display counter.
E 89L0 VI into V9;

20 8800 V0 into VS; AIg z saved in V8rV9 for later reference.
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2 6600 V6=0; initialize count of lines shcwn in display.
4 6A00 VA=O; initialize horizontal location counter.
6 6DFO VD=FO; VD wil-I be increnented to point to VOrVlrV2 and V3 in turn.
I FLF2 set display pointer to hex pattern of MSD of Vl(g).
A DABS show MSD of address.
C 7A06 VA=VA+6; inirement horozontal display counter to next digit position.
E F129 set display pointer to LSD of VI(z).

30 DAB5 now both LSDrs of address are on screen.
2 TAO} VA=VF+8; increment horozontal display counter to first data position.

* 4 2666 gosub to poke memory content pointer(VD) into 635. H and 640 H.
6 A000 location iirto which start ac'ldress is poked in location 618 H.
I f365 copy four bytes to be displayecl into V0,VI,v2,v3
A FOF2 point at MSD of byte to be dispalyed, stored in either VO(as shown) or Vl ,V2,V3
C DAB5 disPlaY MSD

E 7A06 VA=VA+6' increment horizontal display pointer.
40 F"029. point at LSD of byte to be displayed.
2 DAB5 dispaly LSD
4 7?O7 space 7 horozontally for display of next byte
6 7D01 add one to Fn in VD, initially set, Oo F0.
8 4DF4 skip if w {F4; if not to end of 4 byte display on line yet.

* A 1650 go to next line routine.
It g 2666 gosub byte count placer routine.* E 163A go back to get next byte for display.

50 760L New Line routine - add one to line count.
2 4605 skip next if line count I 5i if it = 5 we would be off screen.

* 4 L672 go to pause for next group of display bytes.
6 7806 8=8+6 for end of line check
I 8944 add 4 to LSD of list address, note VF=l if there was a carry.
A 88F4 Vg=V8+\tF; in case there was a carty, VB needed to be incremented.
C 8080 VB into VOi A x into V0
E 8190 V9 into VI; I z into Vl, so that vO,Vl contains A I L A for next address.

* 60 A536 point at byte pointer address.
2 F'155 poke new line start in place.

* 4 L624 go to display start.
6 80D0 subroutine to put byte pointe4 copy VD into V0

* I A63A point at MSD display location pointer.
A F055 poke new byte pointer.

* C A640 point at LSD display location pointer.
E F055 poke new byte pointer.

0670 00EE return
2 F50A wait for key to be hit(pause).
4 00E0 clear screen.
6 8944 add 4 to LSD of 1ist address, VF = 1 if carry.
I 88F4 add 1 to VB if there \{as a carry.
A 8080 put V8 into V0; A x in VO
C 8190 put V9 into Vl; a f I z in V0,V1.* E 1516 go to start.

* These statements refer ai *.*ot, Iocations and need to be changed if this programstarts other than at 0600.
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SOFTWARE REVIEW

by Wayne E. Smith, Jr"

Cuddly^Software (98 Thorndale Terrace, Rochestere NY, I46LL,
7L6-328-8259) tras released two software prod.ucts-whi6h may
be of interest to VIPER readersr
CSOS-31 (CuOaty Software Operating System) and
CSTP-24 (Cuaaty Software Tiace proSran)
These products are wel-1 constructedl ful1y tested, and ex-
tensively . d.ocumented. Cuddly S,oftware i; currently work-ing an tBgZ Assembler for release later this year.

csos-f1
CSOS-3l (CuOOty Software 0perating System version l1) is a
coordinated, expand.able package of usefuL subroutines that
can be accessed interactively thru the hex keyboard or called
from user written machine language programs (using SCRT).
CS0S-31 rs many capabilities include:
* moving 1 to 65rfi6 bytes from anywhere to anywhere j-n me-

mory.* keyboard (or subroutine) selectable screen resolution:
32 x 64, 64 x 64, or 1ZB x 64 dots.* displaying ASCII characters anywhere on the screen or via
a l-ine oriented "DSPIYTRVR".* A SCRI\DRVR subroutine which is called from user machine
language.programs and provides a somewhat unique Z page
display (more about it-later)
Changing bytes in memory and adding or deleting bytes
while expanding or contracting the affected page accordingly

- Erasing and displaying memory pages, includi-ng scrolling
thru seccessive pages.

- Executi-ng a program at a keyboard entered address"
Input of bytes, nibbles, or ASCII characters form either
the hex keyboard or a ful-l ASCII keyboard..

Most of the capabilities are available from the hex keyboard
thru the table-dri-ven TASK: SET-,ECT routine. The user can
easily add. new functions or modj-fy existing ones.
SCRMRVR is a remarkable ful-l--ASCII display driver that
scrolls arrd d.isplays 1/ lines of vari-anfe wiAtfr ( I t 1 ehar-
acters allowing LB to 32 characters per Iine. Numbers are
fixed width to allow col-umn alignment in tables. A cursor
is provided that may be backspaced to make character correc-
tions (on the l-ast line only). 'The documentatj-on gives a
conplete description of how the character set may be rede-
fined by the user" The character set that is provided is
creative, but €ome of the characters are a littl-e difficult
to readl e.g., the lower case rre'r is

An exanple of the use
looping program that

of SCRI\IDRVR is
reads 2 hex keys

the following simple
representing an ASCII
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/63l. DP sEP R4l
f,Fsc ' FFsc': Jn4 sEP n4)
FFen 'ggBE' r
3p3E BR '38'

character (or control codes) and passes the character to
SCRIIDRVR for display:

call BYTERDR

call SCRI\IDRVR

Loop
It acts somewhat l-ike a "TV Typewriter".
To use SCRNDRVR, it is necessary to have at least t"/ pages
of memory. It may be excluded and less than 5 pages will-
be used by CS0S-31. fwo pages are used for character dis-
play patterns. This may seem a ]ittle exorbitant for sys-
tems with small memories considering how often ful-l- upper
and lower case ASCII is need.ed. On the other hand, SCRI\DRVR
is a very powerfi.rl routine and wi-th it, CS0S-31 can be used
to construct a text editor very easily!
Exeellent and extensive documentation is provided with CS0S-31.
It is a professS-onally written, firlly tested system that is
a great enhancement to tlne 1,8fl2 and this reviewer hardily
recommends it.

CSTP -24

CSTP-2& (CueAty Software Trace Program version 2&) is a
remarkably sophisticated. tBgZ sj-mulator with a fancy screen
display of all regi-sters and status unformation (64 x 54 Aots)
that changes dynamically as it single-steps thru a program.
Unfortunately, it requires an ASCII keyboard. tied to an I-/O
part and occupies Lfl pages of memory (tfre standard 2K vTP
only has Bl )
The program being traced is l-oaded starting at locati-on
fu//- (wfiicrr it u6]-ieves to be /g//). csrP:z4 itself j-s me-
mory protected in that it is not possible for the traced
program to store i-nto the area in which CSTP-2& resides.
Its author clai-ms it has been "destruction tested.".
The program execution being si-nul-ated may be J-nterrupted from
the keyboard wia UCP (User Command. Processor) and any regis-
ter or internaf flag may be modified or the program flow
may be altered.
Extensi-ve, well written documentation is providedr includ-
ing a complete description of all UCP j-nstructionsl format-
ted machine code listingse a storage mapr and an index.
A11 in all, CSTP-24 is a professionally progranmed package
and should be a useful debuggi.ng tool if your system has
an ASCII keyboard and enough memory.
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Now everyone can enjoy the benefits of a personal computer

lntroducing VIP ll . . ,

Tho fun computcr
Video games and recreation unlimited: black jack, pinball, bowling, lunar landing,
biorythms, a few of the dozens of games available for VIP I l. But the choice is
limited only by your imagination. With RCA's CHIP I graphic language you can
create your own.

Thc croative computcr
Features sound and color graphics. Compose or recreate music or sound effects.
Express yourself - computer art, graphics and klaidescope effects in vivid color.

Tho educational computer

Math skills, spelling bees, language lesons - interactive programs you can develop
for yourself, for your children or for a classroom.

Learn computer prdgramming and the fundamentals of computers - even if you've
never used a computer before.

Thc practical oomputer
Personal finance, home records, scientific calculations, mathematical problems,
energy management, security system control and monitoring, process control,
stock records - all achievable with the versatile VIP ll.
Tho hobby oomputor t
The ability of the VIP ll to interact with the real world allows you to expand the
scope of your current hobby - computer controlled model railroads, Ham applica-
tions including encoding and decoding, disco dancing lights, robotics.

The seriou3 computor
Don't underestimate the power of this tool. The VIP ll is a complete microcom-
puter system designed around the RCA CDP 1802 microprocessor -the processor
chosen for space - the prooessor noted by one independent computer specialist
as "the best microproce$ror - bar none". And VIP ll BASIC is the fastest and
most extensive BASIC yet developed for the CDP 1802. The library of commands
and statements even includes special commands for graphic color and sound
control.
And VIP ll is sophisticatd enough for the professional engineer to develop
machine language programs and prototype hardware.

Probably no modern invention has changed our lives as much as the computer. But
until recently, feur people had ever seen one - and only a handful understood them.

The Personal Computer "reyolution" is changing all thi! -and RCA'r VIP ll
makes it easy for you to ioin in.

The RCA VIP ll can be used with your home TV or with r $perrtevideo monitor,
can store programs or data on standard audio casettes, ir crry to uto yct chrlleng-
ing, fun yet practical - and above all is inexpensirre enough for thc tvcragl lrmily
to afford.

You can start learning immediately with the simple VIP ll BASIC "English"
programming language and can soon be dacloping and running programt such as

those illustrated. The posibilities are nearly endless. And at you gain expcrience
you can impliment programs in VIP ll CHIP 8 or combins BASIC with machine
language programming to speed execution, save memory spsot ard hardle tmre
complicated routines.

Thrc Program Lar4uagos:
VIP ll BASIC - The popular, easy to learn and use computer language.
Commands include special VIP lloriented commands for audio, video diglay
and cassette storage or recall of programs.

VIP ll CHIP I - Simple, easily learned VIP ll oriented, hexidccimal interpretive
language. ldeal for graphics. Reduces memory usage. Speeds program execution.

CDPl802 Microprocesrcr Machine Languagp. - Gives complete flexibility for thc
experienced programmer. Machine language subroutines can alrc be nestod in
CHIP 8 or BASIC programs.

Programmable Color ard Sound
I K RAM - expandable to 32 K
Cassette lnterface
Full System Expansion Gapability
ASCII Keyboard plus Hexidecimal Keypad
ASCII -S8-keys including two userdefinable. Full 128 character ASGII encoded.

Hcxidecimal - 16 key layout for faster input of data and mathematics.

Flexible membrane switches, rugged, reliable and spillproof,with a finger podtion-
ing overlay provide excellent "l*1" and the on$oard tone generator, volumc
control and speaker provides aural feedback.
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II Specifications VIP II

CpU. . . RCA CDP1802 Microprocessor

Memory
RAM: Vp-2001 .... 4'K bytes.

Vp-2002....8Kbytes
Both externally expandable to 32 K total.

ROM.. 12 K bytes lncludes:

ROM Resident VIP ll BASIC. provides full floating point capability plus special VIP
oriented commands for audio cassette storage. tone generator and video display. VIP ll
BASIC display of 16 characters per line, 11 lines, with automatic line overflow and
scrolling routine.
ROM Resident Monitor impliments memory write/examine, load to/record from audio
cassette and key debounce.

Kevboard 
;"-"::L:1",:",'"f1,';X3#"ifl',1T1f;:l#'lJ:,"J:;:ffJJ"i#lli".:ll 

activates tone

Typewriter: 58-key, ASCI I encoded.
lncludes two user definable keys. (30V, 0 1 A, 1 W DC max.)

Hexidecimal: 16-key. lncludes system command keys.

Video
Format . . . . Video Display lC and ROM monitor bit map up to 1 K bytes of inemory onto user-

supplied video monitor (525 line, 60 Hz). Each bit in addressed memory forms a
rectangular "dot" in the display field.

Golor . Foreground: One of eight program-defined colors (Purple, Red, Yellow, Green, Aqua,
Blue, White, Black) within each of 1024 colot'zones.
Background: One of four program-def ined full-screen colors (Light Red, Light Green,
Light Blue, Black).
Operation: Each "dot" of the display when "On" displays the currently defined fore-
ground color for its zone and when "Off" displays the currently-def ined background
color.

lnterface . . . RCA Phono Jack for 75 ohm video cable. 8-foot cable with matching plugs supplied.
1.0 Vp-p composite video into 75 ohms.

Audio . . . One of 256 program-selectable tones ranging from approximately 107 Hz to 27 .5 kHz.
lncludes over 4 complete octaves of musical notes. Program-definable tone duration.
On-board audio amplif ier and speaker. Miniature Phone Jack output connector.

Audio Cassette
lnterface ... Miniature Phono Jack. 18-inch cable with matching plugs supplied. 100 byte/second

data rate. Tone generator activated while tape is written. TAPE LED activated while
tape is read.

Expansion rnterface 
31"?il;s::lj"ff#J,1:fflJiiji,l',i'i"ixl;i51,::f,1"", user keys and power
9-pin "D" connector for interfacing Joysticks and auxiliary keyboards.

power . . . 5 V DC from supplied 12OV,60 Hz receptacle-mounted power supply
Power plug and 10 ft. power cord supplied.

Documentation ....... lnstruction Manualincluding VIP ll BASIC, VIP ll CHlPSand CDP1802 machine lan-
guage. Schematics. Board layout.

Size . .

Shipping Weight 5 Pounds'

VIP ll BASIC Vocabulary
Commands Statements Mathematics

CLOAD ABS FR€O KEY PT TIMER ATN
csAVE CLS GCOLI LET BEAD TONE COS

DLOAD COLOR GET MEM FEM TVOFF EXP

DSAVE DATA GOKEY NEXT RESTORE TVON FLOATING PT +,-,X,/

LIST DEFINT GOSUB OUT RETURN USR INTEGER +,-,X,/
NEW DIM GOTO PEEK RNO WAIT LOG

RUN ENO IF PLOT SCOL @(HEX) SIN
SAVE FIXED lN POKE SHOW flHex) SOR

FMODE INPUT PRINT STORE :(Multipie
FOR tNT pRtNT AT T|ME Statement)

Trademark (s) @ Registered Marca ( s) Registrada( s)

RCA COSMAC VIP MARKETING
New Holland Avenue
Lancaster, PA 17604

lnformation furnished by RCA is believed to be accurate and re-

liable. However, no responsibility is assumed by RCA for its
use; nor for any infringements on patents or other rights of third
parties which may result from its use. No license is granted by
implication or otherwise under any patent or patent rights of RCA. 2,03,27



VIP PRODUCTS FROM ARESCO

FI-,A,SH ** RCA has raised. the prices on some of these items.
We call-ed and asked about the products we already have on
order - some ord.ers have been in since February - and we
were assured we'd get the old. prices on all- items ordered
before August 6th. The new price list didn't arrj-ve until
AFTER the printer had already finished with the August issue,
so argr orders received this month were returned. with a copy
of this page of the September VIPER"

RCA PRODUCT PRICE

VP4& Four ZLLI+ RA}I ICs
vP45 Four 9I3L RAlvl ICs
VP5 50 Supers ound Board
vP56A EPROM Board
VP565 EPROM Prograrnmer Board
VP 57 0 Memory Expans i-on Board ( 4t< )
VP57 5 Expansion Board (+ buffered ,

unbuffered sockets for up to
accessory boards )

vp5?6 Expansion Board {t/o or Expansion
port-for two accessory boards)

vP580 Keypad.
VP5B5 Keypad Interface Board (not needed

if VP590 Col-or Board is used)
VP59O Col-or Board
VP595 Sinple Sound Board.
vp6oo ASCII Keyboard ,FiF oANCEI,LED **'F vp6ot ASCI] keyboardrs vp5t1 Ascrt/nex keyboardtF vp6zo Keybo'ard Cable for vP6Ot * vp6tt,'| vp6z3 .Fil3"?!3'8"!l;"i:t"::t'3=! 

Il3'itbhe vIP (vP?tt). The vP62l cable
has one end unterminated.

VP700 BASIC ROM Board.
VP?10 Game Manual (code for 20 garnes)
YP311 Instruction Manual
VP32O CHIP-8 Mara;al
MPM201B IBOZ Manual-
CDP18S?31 neu/fo Expansion - four 9t3l RAIvls
cDP183?45_ neu/ro.Elp+l"ion - four ztt4 RAMs

rctzLo ,fl"itilS lSil?3""rP 
Kits

ARESCO PRODUCT

VIPER - Vo1ume L plus index
VIPER Volume 2
PIPS FOR VIPS - Volume 1 plus cassette
PIPS FOR VIPS - Volume 2 plus cassette

This prj-ee good only until- LA /LV/ZS
PIPS FOR VIPS F Volume 3 plus cassette

This price good only until L/L 5/80

t
5

36,
36.
49.
34,
99.
e5.
59.

2A,

20,
L5,

69,
30.

65,
80.
20.
20,

39.
LL,
6.
6.
6.

69.
69.

Lg 5,

L5.
L5.
L9,95
L4,g 5

L4,g 5

AJTAILABTE

2-4 weeks
lt

il

It

It

il

lt

l+-6 we eks

2-4 weeks
It

It

il

0ctob er???
0c tober? ??
0ctober???
0 c tober?? ?

2-l+ weeks

2-4
It

il

we eks

stock
As issued
s tock
0ctober

January
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ORDER FORM * ORDIR FORM * ORDER FORM * ORDER FSRM * ORDffi FORM - :

T0 ORDffi RgA PR0DUCTST Fil-l out the order form at the bottom
of the page, indicating which RCA item you wish to order. Then
handwrite a note to the effect that you are aware that delivery
of RCA produced items may take more than J0 days and that we
are authorized to hold your money until RCA can deliver to us.

. We will hold it - we wonrt cash your check or charge your credit
card. untffthe day we make shipm6nt to you.

T0 ORDry ARESCO PRODUCTS: Just i-il-l out the form. All ARESC0
products are aVailable within two days of our receipt of your
order, and. we can ship immediately.

Please ship me the items l-isted bel-ow, I enclose fu1l payment
or authorize you to charge my MCrlvISA credit card.

NAME Mc/vrsA #

EXP. DATE

CITY, STATE, ZIP MC INTERBANK #

CREDIT CARD ORDERS REQUIRE SIGNATURE

STREET

2.03,29



VIP HARDWARE A}ID

RCA PRODUCED PRODUCTS

SOFTIfARE PRICES

expansl-OlL. . . o. . . r

expansiOn....or..
Four ZLLU RAMs - for olt-board
Four 9L3I RAMs - for ou-board

..$ 36.00

. r 36 .oo

.. 6.00

VP44
vPu5
VP3LL
vP320

. vP 550
vP 560
vP565
vP 570
VP57 5
vP5Bo
vP5B5
vP59o
VP595
VP6 OO

vPZ o0
vPTLo
VPTLT
TCl zLO
TCL2L2
TCL2L7
cDPl B 37 3L

cDPr Bs7 45

MPMzOTB
LB6L Data

VIP Instruction Manual
VIP (Cnfp-B) User Guid.e....... r........... r......
SuperSound Board. r . ... . . . . .. ..... . .. ...... ... ....
EPROM Board. . r..... .... ..... ..... . . . ......... ....
EPROM Progranmer Board. . .

otota

6. oo
49.bo
34.00
99. 00

5 " 00
5. 00

L 5. oo
10.00
t 0.00

5.00
34,9 5
5. 00

L5.oo
10.00
50,00
20.00

ASCII Keyboard (available any time now)........ r.
Tiny BASIC ROM Boafd.. . r.... t. ... . ! .

VIP Game Manu?,I ......r.,(20 games)..
VIP (assembled. uni-t).............. ..........
9" Vid.eo Monj-tor (black and white)...............
!2" Vid.eo Monitor (black and white)..............
L7" Video Monitor (blactc and white)..............
Four 9L71" RAMg, pfgs necessary components_for.Irlo
expansion ports. To be used. onfy with VIP kits..
Four Zttl- ne,ms, plus necessary components for T/O
expansi-on ports. To be used orrfy with VIP kits. .
CDP 1802 User Manual.....r.......................
Sheet.. r. r. . r r r r ..

Pl-ease note on your order for RCA prod-ucts that you're aware
delivery may take more than l0 days. Wef11 shi.p as soon as
del-ivers the products to us.

ARESCO PRODUCTS

Hersh Ed.itor (cassette only).... r... r..,........ o..........
Stein Ed.itor (cassette only)....... o...... r........ o 0... o..
Stein Editor (with documentation) . r . . ... . r.. .. .. .. r. r. .. .. r

As tle ' s LIFE ( with d.o cumentation) .
Hottlets BASEBAIrL (cassette only).......... ..............r.
Tape of any prograln published in any issue of the VIPER" "..
ATV Research Microverter... o......... '..... o......... r.....
Stud.io I1 Information Kit Ao o........ r..... r.............. r
Studio II Conversion Kit PROM on1y0......... .............. .

Studio II Conversion Kit PCB only.... r..... r...............
Studio II Conversion Kit D (assembled unit plus Kit )

Memory Expansion Board (4i< static RAM).......... . 95.00
System Expansion................................. 59.00
ExpansJ-on Keypad......... r............r........... 15.00
Keypad Intgrface Board. . . . . ... i. . r.. .... . ... ..... 10.00
Color Board..... r.............. r............ r. r.o o 69.0A
Simple Sound. Board... r............... r........... , 24.00

Ll'g. o o

39 .oo
10 .00

249. o o
L95. oo
325.00
4l5. oo

6g. oo

5g. oo
6. oo
L ,50

that
RCA

aaaaralraaaaa

A
Studio II Convers j-on Kit Backplane Board. . . . . . .

Stud.io II Conversion Kit Backplane Board with 4 connectors , 36 .00

FffiS ffi* XI|S [$:ilil: f]i":.::;;i i';o);t)i;: :::::::.::.::: i'r:'rtt

PIEASE give us a street address for UPS deli-very. UPS carrrrot de-
liver to the post office! AJ.so - we'll accept COD orders if you're
witling to pay the $1.00 fee charged. by UPS for col\ecting and the
shipping fee (which may be up to $2"00 per delivery.)

2,A2,32



ARESCO
c.rll3;,ffi'!t'o*

THE PAPER . VIPER . RAINBOW. SOURCE

Before ordering products from ARESCO, please read this notice!
We, like everyone else, must wait in Line for RCA to deliver
product to us. We have an advantage over the individual VIP
ownero however, in that we can telephone a purchase order num-
ber and pay for the produet when it arrives rather than by pre-
paymento We d.o not cash your checkr nor charge your credi-t card,
until the day we ship your merchandise to your So you will have
the use of those firnds, rather than RCA or ARESCOT until then.
Secondly; we do not, as a rule, stock any items listed as available
from RCA" We don0t have the capital to handle that. Therefore,
you must make note on any order for RCA produets that you are aware
that shipment may take more than l0 days. It usually d.oes.
And, finally, we cannot accept purchase orders ourselves. We have
found that purchase orders from even the most reputable firms do
not get paid in time to meet our needs, and we donrt have the ca-
pital to handle that, eithero
To order any product listed on page 2"07-"27, or any of its updates,
simply fill in the blanks below. Please give a street address for
UPS-deli-very within the USA, or send $4"00 for delivery by US mail
to your post office box" For subscription orders, non USA people
should send an extra $10 for the volume, if they want aj-r maiI. If
not, it will go out second-class, like the USA subscriptions do.

Pl-ease ship the following items. I understand that paprent in ful-l
must accompany my order, but that you will not charge my credit
card or cash my check until the day you ship my products to me.

NAIVIE

:

ADDRESS

CITY: STATE: ZTPz

uc,/vrse # ExP DATE:(lr you'; other" toilF nffis
on your card" These digits represent the Interbank Number" Visa
cards don't have such a number") INTEfi.BAM #_
ITEUIS ORDERED:

ARESCO SOFTWARE:

vIPm vol . 1 (+ Index) !-

VIPER VOL, 2 -
PIPS FOR VIPS(+tape) -
PIPS FOR VIPS (no tape)-

$r S. oo
$t5.oo
$rg "95
$r+ "95

RCA PRODUCTS r

Credit card holderos signature:
Tota-t anount authorized. or encl osed r $
t$ Initial here to indieate you
prod.ucts may take more rhan 30

understand that deli-very of RCA
days.

rt n4 ??
alL.'z*3vr;


