
































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































FFCB 

FFeB 2B co 
FFCD BE D8 
FFCF C7 06 0024 R 1937 R 
FFD5 A3 0060 R 
FFD8 C7 06 0062 R F600 
FFDE CD 18 
FfEO 

FFEO 
FFEO E6 43 
FFE2 BA 0040 
FFE5 02 D4 
FFE7 SA C3 
FFE9 EE 
FFEA 52 
FFEB 5A 
FfEe SA C7 
FFEE EE 
FFEF C3 
FFFO 

FFFO 

FFFO EA 
FFFl 0043 R 
FFF3 FOOO 

FFF5 30 36 2F 30 31 2F 
38 33 

FFFD FF 

FFFE FD 

FFFF 

EASE OF USE REYECTOR ROUTI NE - CALLED THROUGH 
INT IBH WHEN CASSETTE BASIC IS INVOKED (NO DISKETTE 
NO CARTRIDGES) 
KEVBOARD VECTOR IS RESET TO POINT TO "NEW INT 9" 
BASIC YECTOR IS SET TO POINT TO F600:0 - -

BAS_ENT PROC 
ASSUME 
5UB 
"OV 
"OY 
"OY 
"OV 
INT 

BAS_ENT ENDP 

FAR 
OS: ABSO 
AX,AX 
OS, AX ; SET ADDRESSING 
WORD PTR INT_PTR+4, OFFSET NEW_INT_9 
BASIC_PTR,AX ; SET INT 18=F600;O 
BASIC_PTR+2,OF600H 
I8H ; GO TO BASI C 

INITIALIZE TIMER SUBROUTINE - ASSUMES BOTH THE LSB AND MSB 
OF THE TIMER WILL BE USED. 

CALLING PARAMETERS; 
(AH) = TIMER. 
CAL) = BIT PATTERN OF INITIALIZATiON WORD 
(BX) = INITIAL COUNT 

C BH) = M58 COUNT 
C BL) = LSB COUNT 

ALTERS REGI STERS OX AND AL. 

i NIT_TI MER 
OUT 
"OY 
ADD 
"OY 
OUT 
PUSH 
POP 
MOY 
OUT 
RET 

INIT_TIMER 

PROC NEAR 
TIM_CTl, AL. 
OX, TIMER 
Ol,AH 
Al, BL 
OX, AL 
OX 
OX 
AL, BH 
OX, AL 

ENOP 

POWER ON RESET YECTOR 

ORG OFFFOH 

; ----- POWER ON RESET 

�~�O�D�E� 

DB 
OW 
OW 

DB 

DB 

DB 

DB 
ENDS 
END 

OEAH 
OFFSET RESET 
OFOOOH 

'06/01/83 • 

OFFH 

OFDH 

OFFH 

OUTPUT I NI TI AL CONTROL. WORD 
BASE PORT AODR FOR TI "ERS 
ADD IN THE TIMER. 
LOAD LSB 

PAUSE 

LOAO MSB 

; ,JUMP FAR 

REL.EASE MARKER 

FilLER 

SYSTEM IDENTIFIER 

CHECKSUM 

ROM BIOS A-109 



Notes: 

A-110 ROM BIOS 



Appendix B. LOGIC DIAGRAMS 
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Program Cartridge ........................ B-20 
Power Supply Board. . . . . . . . . . . . . . . . . . . . . .. B-23 
64KB Memory and Display Expansion ........ B-25 
Color Display ............................ B-29 
Diskette Drive Adapter. . . . . . . . . . . . . . . . . . . .. B-30 
Internal Modem .......................... B-36 
Parallel Printer Attachment ................. B-37 
Infra-Red Receiver Board ................... B-42 
Graphics Printer .......................... B-43 
Compact Printer .......................... B-47 
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UL 13-D02 ..-.=-",H"",, ___ .,_,_ n--' -~-"-'--<Jr'-I '>"~H.,;,:o-------------=-"'---IHOLD 
'-" 1Q11( OHM ,,--< TEST 

SR 8-C02 >-"'''-H'L-_______________________ '-'----iNH! 

-CARTRIDGE: RESET 

~v HVU- % " , 
, +5V~ 

fii OHM 10K OHM 82i"i'A ' 610 OHM 

r-__ -""'s-----j INTR 

r-t---~' .. '_____I"" 
rt------"C" ---I 'L< 

l b 

~2 ,''1LS81> ~~"~~U'F ~RES Xlf-'-"'--+~'Cj'W' ~''-, 
:2 tM 0. 3. 13 FIe X2r''''-4=-'',"!I''f:'-'-d-t 

51" OHM· ~_ 

~AO" 

~AD' 
f----!!- AD:2 

~AD3 
AI' f---"'''-' tt-++tt---"-' --i 

.,. 
OHM 

[:--CSYNC .....-

~~ASYNtl'l8 
N.C·_SF'I RDYf--2'---'------1 

'I ROY! CLKf---"---'------#I 
~RDY2 RSTf---!''''-------t 

r-t---"-' ---IAENl osc ~ 
~AE:N2 PCLI(f----"~+_----, 

vee GNO 

~
;.qL.SI25 

• s 
ZMt3 ,. 

I 
+5'V~-,'1un-'! 

''i~Tb5 . , 
CLR :2 ZMl 

, 
I 

rH-H+-"-'-' ---I '" 
rtt-I+t!---" >cO --1' D , 

~ 

A" f---';"-;tt--I!-+H--'--;--i 
'" f----'-'-tt--"r-tH-'---I 
A 15 J~ 18 

1,14---2- ~ 
AI3----2-.., 
Al1~ 

Al1~ 

" Ol-~'-+H+h 

L- A B f---''''----, 
2-- ~ 

~ ~ 

-"-- i----'-'---
~ 
~ 
~ 
r--"-' 

14LS12 L.!.--OIR 

T&: 'I-DIlI:2 >---"-"",.',,"--",,'T'-'"'--_1'8'----I'", 
a'f---"-'--' __ +~-Z-M-"~~'~~~~~!-''-''-<I:CC GND 

UN 1 3-002 >---""'"',,'----1""---j,", 
D'f--"~'--+---~~~I 

5 

, --(')+5V 

~I 

I 

1<+ 'lA 

~ ZM5'1 
V. 'IB 'IV 

1 SEL UN 1 3-002 r--'-''''"'''''----~.'--_j'"' 
SF 8-JI<l2 >--"'-""'-"-"'""-"'"'-1T","_-l''--' --I'"' 

;--!!"Q!0a"",,-" --"!'-"'-"'--_~''---I,., 
, >---"",,,,,,N~' ----r''---I'"' 

D'f---"---'--f----++++++ ~----------------------~,s~, 
alf---"---'--f----+++++ 
D'f---"'----f------++++ I 
D'f----"''----f-----+-t-tl YF 15-G02 .-"D"""""-E1,-,T ___ '--O,,,NT'-'"'-1""----I'" 

~YCC GNOI 
-t-5Y b 

I' 

UP 13-C02 r-l''''"''-''----1'''-_j,R> D'f-2S'----f----+-t 
D'f--"'----f---4 

11 10 8 1 b 5 

4 2 
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-

J 
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G 

F 
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c 

11 I 10 I I 8 I l I b I 5 I 4 I 

o.'-----'-'-~--~ r-~'~--------------~~~'~A' 
r-~'--------------~~~~'~" 

A8 1 -FI1l2 ~AA..-----"'___j 

WW 1 -G0:2 ~"''''--------'''--1 
RS '-C02 ~""""-----"'____I 
RP '-C02 >---"''',,'----,,'___j 
1<\11 '-IUI2 >--"-",,'----',,'___j 
RU ,-Be2 >--"",,'-----"""___j 
py l-HQl2 >--,,"~'----"~'____I 

RR 1-<3"'2 >--,,",,5 ___ -",,'____1 

r-----------H+H+H+~,s~~" 

r---------ftHtHt~'~'~A' 
,--------~+H+H+HI_"o.e'____I". 

,--------4+tt+tt+tt+H',,'~, " 
r--------ffi-tH+HI+tI+-=-' -1'" 

~ r------~++I-tHH+I+tf"""'___jA " 
f---'­
~ 
r--"'-­
~ 
r---'-­
f------2------

,------4tttttttHtH'ft-"-jA" 
tH++I+H+H+HI_"o.e'____I' " 

,-----+tt++l+H+H+HI_"c'-'_____qo, 
,--_++tt+tt++l++l-tH'''''-<j" 

, 

D'~ 
D2L---!.L 

D3~ 

"f----" -,-' -t+fttf I 
N f----" ,,-' -t+H+t+ 
"r---" 2-' -t+H+Hf 

r------'-''''-~,. 

,------"'--1" 
,-----"-' ---1 A ' 

--.------,- A3 

,-----"'---j" 

,----"'--j" 
,---=-' ---1" 
,-_-",,,,5-1" 
~A<I 
~A10 

~Al1 

~A12 

~A13 

~A14 

~A14 F: : vee GND 
~ r--+--ttttH+H'ft'ftI+_---------~'ftHtI+_-~+tt+tt+ttttt~2'~OE 

<+--~~+tt+tt+tt+_---------_++tt+tt+_-+H+H+HH+H+~2~._____q" 

611 l-C02 >---"02"--______________ ---"-1 

MK3Sl1l00 

Dl •••• 1.~ 

I 2 

B CG l-C02 >--->"0''--______________ --'''-1 '-------------------------"''''--''--'~ HR It-Hl1 

eM l-C02 ~---___________ ''___I 

C$ l-C02 ~"'o''-----------------'-'---j 
ex 1-602 >---"0-'-' - ______________ -"'-j 
QT l-G1/l2 t _-~.~M'~M~R _______________ ''___IDIR 

A 
Li=' 5-H02 e---'-"'M."'M-'O"",,',,''''RD'-___________ ~',,'_____qG 

IICC GND 

11 I 10 I I 8 I l I b I I 4 I 3 I 2 
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11 I 10 I 'I I 8 I l I b I " I 'i I 3 1 2 

~ 
r", le-Fl!2 

CRT PG :2 , 
" 

K J 

" " 
. K 

CPU .... 10 , ... 
HS 5-GII 

L. T 5-F02 2A ." HTS-Fl1 
ZA. , 

2. tV --2..... 
.s, ." MUS-FI1 RD "l-E0J. Q .n - ->A CURSOR 

MV 5-011 -
1'1\1 "I-ell 

-J. nr- o [SF> EN 
HX "I-ell 

V$YNC 
HY I-ell - .. 

J 2!'115 ." ~ HZ '1-011 J - '18 "IV ~ 10K OHM HSVNC JA 4-011 

YO \41-E132 
-ATR CO 11'1 , 

'-L 

.'~: :~ 
14LS0'1 In't .<S 

~cl1 - 10K OHM ~ 
10K OHM -1'1(:10845 3 "...-:2 -RAJ 

+5V 1 " os MA. . 2 

" ZM4!> -0 \111 
JB 4- .... 11 

+SV '10 8 I 2' --
M" 

, J ,. 
" 

4 MEM ... " 

I 
os 

I L-j ~8 14~811 
H L-L- RI!:::SIi:T 

, , 
2A H M" 

II 
88 1-1'102 

R/-DT 22 
"'V MAl 

, . 2. " 
, MEM AI 

Y J~ 1,," I, 
I 2J , . " MU I.-Gel -08-'15 cs MA< 3A 

- KZ "'-802 
-eeLIt " 'L< '0; 

, ,. 
J. " 

, HEM .1.2 
JG 4-Jl1 -

ME Io-J"'2 
+LP6f11 STR 

J ,. 
" 

L...j JI-I 14-Hl1 

LPE::N '" 4A 

AA l-Je2 
_DEN 1'lLS12I0 

" " 
ZM28 

" MEN AJ 

G &8 ,-(003 
-z lOR ~ 

,- '" .. " L-i ~E 1<i~~11 G 
QJ l-G03 

-ZIQW ~z~ NA. " ,---2- "L 
"DR He 

UA '0-E02 
AOR I'll '" " r-'---< G us 10-£02 

PU I-J132 ZO' " 0' MA Ie " '" GNO 

- -
po, l-J132 

W, " " MAIl " '" " . PIC 1-Je2 ZO' 2. 
0' 1'1.0.12 " 

F PE '-J02 
ZOo " 04 M" 13 - 2 

---=W- F .. 
NZ l-J02 

ZOJ J. 
OJ , . MEN ..... 

" " :JQ 14!!~ll 
NU ,-J"2 '02 " 02 R" -2'. , 

" - NP l-K"2 '0' J2 
0' w --'2 , , Mr;:M .1.5 ~ 2. 2Y 

L....j ~~ 1i+~all 
NH l-K1/I2 ~0 " O. RAZ ~ " --u....- " 

E FS. 2-G02 '" . 
" 

'Al ~ 
~ 

,. 
J. JV 

, MEN Ab 
L..j :J~ 1<i~a 1, E 

L.....1- '8 OY 
. ... r-- .--'---- ". ,. .. 

'AZ 5 CURSOR I---'-!- c- , 
" 

ZM2' .. MEN 10.1 
FV 2-F1lI2 .. '" .. 'Y 

L....j ~G 1i+!:'Jl I 

'" , , "5V~ ,CO DISP EN 
,. 

~ c-~ GU 2-EI2I2 2. 'Y "2 SiL -
"J " .t- 'NO VSVNC 

.. ~ 
FZ 2-F03 " " 

.}- '0 Y~ p--<G 
GY 2-1082 

XA1II1 ,. 
J. JY 

, HSVNC 

~ zo. voc GNO 
ZM21 

D GC 2-F"2 
, .. .. .. " 2" ." D 
X"-11 " 

ZM''! 

" .. " . 11 ... 2-1i02 4. 4V .<2 
-------"-- SEL " ,0 Y 

, 
- ~G " A ~ 

,~, 
2 ZM2'! . 

C 
f-SV , I> ,,~ P:" c Tu ,,,_G02 CRT PG '" 

15 2G 

TV '''-FlU: 
CRT PG 1 

III 
I'1LS". voc ON' 

'AS 2 
-.::smr , 2 

- GF 2_F02 .. 
ZM.q5 H' " . ~ 

He 2-002 
XII '2 J ,. ::;1 y 

GK 2-FI!I2 '" 
, 

" .. 
JV l-E1' 

B HI< 2-DI!I:2 
XA 13 . 2. B 

ION 2-~I!I2 '" " J. 

CPU AI" ,. 
J. L!'Ii 5_""2 JV 

- GR 2-EI!I2 
>A. " " ~ ~ 
CPU A 15 " Z"" 

LS S-FI!I2 "8 .. V 

LB <i_Be2 .. MUX ADR , 
SEL 

A LA 4_Bil2 CRT/-CPU " , A 

,~~ f-SV 1 b 8 ~ 

11 I 10 I 'I I 8 I l I b I '3 I 'i I 3 I 2 
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-
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-

A 

11 1 10 J q L 8 [ l [ 

JA .J-J02~~~ HOR IN TV VERTr"~----, 
HZ 3-J02 VSYNC 3t VERT IN TV HORf-'-'"~' ___ ---, 

<l:C ,- GI1I3 ,..-=-<'oJ.' ,"0''-__ ''--1, 0' 

ql( '-G0l ,..-=-<'oJ.' "'0''--__ ''---1 'ow 
HX 3- Hl2 >--,0'2.' ",,,,-,,,,,,---,"'0'--1 OC 

H .... J-JI2l2 >--"",U,,,-,,,"O,,-' ---"'--I CURSOR 

-v OED RAM co;; J. 
HEM ts 

MV (,-G02 f-p-,,,,.~,'.C,,,0-,,,~,-,,-5-11/0 Cs 

-DISABLE CAS" 
VA ''I-F02 >-----11 

11 I 10 

Cell::: r"'--------, 
CRT I cpuf-'''-'''----, 

CCG ' <f 

/l.CG IS 

VRDV~ 

GND~ 
l~ 

R~ 
G~ 

B~ 

8 l 
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B-6 System Board 

b 5 

b 5 

4 

"'b4 

-.!... DIN 

5 .0 

_, AI 

_~A2 

~AJ. 

~A4 

~A5 

~Ab 

---.!..Ai 

DOUTt--''I 

~'rIE 

~ 

~DIN 

5 " 

--..2.."1 
~A2 

-.!3.. A3 

~A'l 

---.!.!. AS oour--..!..'t 

~Ab 

-.!.. A1 

~W~ 

~RAS 
~ CAS 2Mbl 

9., ,ee 
vee GND 

-I- V B II, 

.bS Uf" 

2 

""J'ILS1ZS ~TV VERT K& '-F11 

f >b"!," , I"W-i+-+-____ =l''-'!HOR w ~~ !:~ ~ i 
,- ATR L~ KT ''t-Fl1 

-~~~ ~::;i~ 

-!-CPU DL y 

I I 

KW 6-H 1 t 

~~ ~ .. ~J1, 

~& iJU 
LC '4-E.l1 

Eg i:!:: 
L~ ::R 1] 

'-<t, •• JI, 

2 

K 

-

J 

-

H 

-

G 

F 

-

D 

-

c 

B 

A 



K 

J 

H 

G 

F 

E 

D 

c 

B 

A 

11 10 8 b 4 3 2 

~~~ _____ _I----------------------------------------~~~,~4S1 I • XIO/-M 1S ~'~.~ 

>--~"~'---------_I---------------------------------------------~--"~Ab 00~-"~'--~-----------------L--~V~'0~E~O~'~'~H~'~S~ 
>--~"~8 _________ _I--------------------------------------------~'~,S 
>--~"~' _________ _I-----------------------------------------------23~" 
>--~"~. _________ _I-------------------------------------------~4~'3 
>--~"~S ________ _I------------------------------------------------"~'2 02~-"~·---_I----------------~-R~O~H~S~E~'~ 

~Al 
:2 CHAR LATCH P- ... 0 DJ.f_-"'-----t----------------=-!!!""""'-'O"-'"'--'""'-"''10 y'::j t~ ;:~ II 

~Sl Zl151> 

~S2 

XA15 

CPU PG 2 

-----

~R~'.~--------f_-------~8~~,. 

~R~"L-------~--------'~~" 

KE 4-F02 ~''''G''''3------+----------'S'--~'3 
~''''G'~'---------+------------'4~~'4 
,~''''G'~S-------+----------~3'--~,S 
~''''GA~.---------+----------~2~~,. 

,~''''''~'-------+--------~'-I'' 
~''''G'~B--------+----------~'''--~,. 

,~'''''A~'-------+-------~''~~'' 
, ~''''GA'''''-B _______ ~----------""'----_I". 

1<12 8 CIO 2111.4 

~ 
,-----2--o.~~'-~--~'~ 

O,~~'~·-t--L-4~ 

o'~-"-'.'-t---'~ 
O,~-,'~3-t--~B~ 

04 ~-",,-4 _t-_--"'B~ 

0,~~'~'-t--~'4~ 

r---'--
'-'-­
f-----!­
~ 
f---!-"­
i--'-' 

ZM'0 r--1 

L-_ _"-'.' -I LTH 

,-'---< , 
vee GND 

'SV~~3:, Ip',~ ::' 
, ,....!!''''''---------f_----.d vee GNO 

""., - .sv oJ'4 I" 
GATE 12 r--.... 11 .: 

:2: f DISABLE IOOAT" 

, r-"''''NG~--______ t__--_I-'-''''__l ZN58 

2: E00 

2 1'.:01 

2 ED2 

::2: EOJ. 

:2: EDlf 

:2: EDS 

2 E:Db 

2: EDl 

CPU LATCH 11 

11 10 

2",18 

c---'­
f---!.­
~ 
,----!-'--

~ 
f----'2. 

8 l 

~ 
L-_____________ ~-----~'~" 

L-___________ _I----~3~'B 

L--------------t__-----·'--~2' 
L-_____________ ~---~.~,. 

L-____________ _I-----'~'~'A 

L-----------------f_---2'·~~'B 3Yt__~'-------"C""U'-"-',,"'-< 

- 'I" ZM3t 

-'1B 4'1'-

p---<G 
W vee GND 

" B 
~ 

b 5 4 3 2 
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11 110 8 1 b 5 4 

1I11-H!lI2 I -l..PE:N INPUT 
+5V~~,~ ____________________________ ~ 

• OL' 

, ~1.4LSi4 "" +5V 12 0 PR ~ ~ 

" , 
REi-E!lI2~~--------------------------------------------------~------~~ 

RHi-E!lI2~~--------------------------------------------------~------~~ 

RL i-E02~~--------------------------------------------------~------~~ 

.L l-G02 ~=""-------------------------------------------------+t-------''---<j G ZM1,Y2 f--
~ G Ylj----

Y0f---- ' 

D2~ 

D3~ 
D'I~ 

D5~ 

D"~ 

,'4LS!ll~. ""L':,:: L'L'" 
~'~~~----------------~H+H---------------~----------~~~~~ 

'---____ --.J 

2 

G::::'H.,D'~III~~~~~~~ -t VCC GND ~ )--'-"-______________ ====--1 MW 13-D 11 

QO '-G02 

~GJ,I TV HOR , 
COMP COLOR , 

" , ,.) 
, . " . " 3 
G ,. 

" B " 
, 

''lLSSb 

~ 
21'112 . 

~8 
14LS8b 

+V.,RT OUT DRIVE ~ 
, G 

+5V 13 2Mb 

" G 

F'RB 
1'lLS04 

" ,. 
2M1 b 

'''0- ~~ 
LM340T 

.108 UF 

+12\10 
, 2 +5V REG LATED VRl 

1m lW i~\~ OF 

, 
1'" UF 121 LJF 

" 

11 110 8 1 

,/KS,3:2 

~ZM3 a 

lS0 OHM 

'" 
'2, 

I>se OHi'! 

1-", 
3bl1l OHM 

,n 

." 
150 OHM 

1"0 OHM 

-

b 5 

." "3 3.31:: OHM 1. lK OHM 

1'52 ~ 100 PI'" 

, 
-COMP SYNC DRV 

L3 fm fess fc"~ ';:x;F ." INT'EN 

." 10 OHM I I ,CD 

I 
, 

10 OHM "'5 GREEN 

1:2-Fl1 

,,. 10 OHM BLUE 

HI OHM -TV HOR DRIVE 

.'" 2.2K OHM 

+sv REGULA TEO 

• jo" 1 1'120:2 COMP VIO€O 

2NJ'U"'!e 
1 20 OHM 

1 R18:2 

15 OHM ~ 

2 
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G 
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11 10 8 b 3 2 

~ 

BR l-C02~~----------------------------------------------------------~~ 
~-~---------------------------------t~~"M~'.~H~"~~~NC~'-~G~'~'~~~"~'~.--J~,7,------2Z~'.~~tj~~ ~:fll 
~~--~-----------------------------~L""~"'~'.~-~H~"~~Y~N'~'_~'~'~'~ Y~N~R~.--J~,7,------~Z~"~tc;~~t ~:~ll 
~-~~~-----------------------------~Y~N'~'.~-~J~"~~Y~N'~'-~'~'~'~ Y~N~W~.-_J~,7,------~Z~'2~tc;y~~ ~:~ll 

NF b-J02 

FW 2-FQ!l2 

AR 1-£02 

AS l-E02 

., 1-E:02 

r-~-+~-----------------------------Y~P~D~'.~_~"'~'-Y~P~'~'_~'~"~~'-<~P.~._~"~,~,------~ZD~'~y~~~ ~:bll 
r-~-+~ ____________________________ -t~~~~~~~~~~~~------~ZD~'~~~ ~:bll 

L-jPN 10-Jl1 '--I PM <j FIt '--!PL 8 HIt 

YPT 10-.,1" L....jps 'I FI1 L......;PR R-HI1 

L....jpx l/il_i::l1 L....jpw 'I-FIt L....jpv a-HI' 

~DIR 

I Ir++-----------------------=.,~'tj yH f,'.I, 

~ -ZIOR Q 1- " ~~--------------------r_------------~~~ l~~~,,~:----+------------------+~--------------------~Y~.~'-'~.~-A~,7,~Y~.~'~'~-~H'~'-~Y.~'~.-~H~"~~Y~ •• ~,-~G~,~,~ y~.~c~~~f~,b~"~y~Q~ ~=!:: 

I --, Y <if' HI-Bll L....j QN q-Hl1 L....j'lM a-GIl L....j QJ 3-Gl1 L....j to:: 4xi~~ I........j:~ ~;~~:1 

HLDA 

2. 

r_~----------------------_+~--------------------------------------------------------~~~.O-<QS 1~_£11 

~~-----------------------+~----------------------------------------------------------~'~·'~'~a~ ~:811 
+V~RT OUT DR I v;;:L....i ~i ~~c'f11 

L--;:mo 
14L.S04 "~ r+--'-----------------------------~~=:;_;1=;;;_;=~~;;;;-2~tJ ~~ !:~ 11 

+LPEN STR 

-L?EN GAT£ 

~ZM1: 10 "1 ~"""9--"------_, 

~~~--------r_---------------~-=~:~-~'"' ~ : 
~ ~~'--~~r_--------------------------------~----~Z~.2~H~~R §:clll 

-------.---------'.:"'--+T ~~2-.- ' 

~~~~~--------------------_1----------------------------------------------~'S'-----+_5 '-----~ 

r G 
.. vee GND 

._nl T 
+SV~lb ~ 

~2<>-,,'''-2 ________________________ __'''=~ RN 1 "-A 11 

I VZM1b 

~~--------------------------------------------------~----------------------------------~::~:~~~~~ 1j~Gl1 
r-~------------------------------------------------t_------------------------------~~~¥ f,".I, 
~~--------------------------------------------------~----------------------------------.~,:~:~~~~~ t".I, 

~~--------------------------------------------------~----------------------------------~"~,~~~~~ ~~~~:1 ,., 
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.5V 

K K 

0 .. 0,. 
10K OHM 18" OHM 

- ~ 

OUT1 
J oUT2 J 

P8 "'-JIII3 
SERIAL. JNTR 

-
~"'88 

r-
PL 1-J"J . 

~ 
H 

+SVo-~e A V~ 
H 

RTS ' . - eNT\., 

f!--B Y~ 
6iSi'R - CNTL -
65§i'R ~B 

,. 
Y~ 

r-
ZA. -,. Yf>- - CNTL 

G Z" +VCC- GN ~ .. ZM. yr--L!- G 
- CNTL 

CS2 vee GND 

-- ZA' r-... 
TM '1-11.82 eSOUT r-

~ 
GN' DDIS l-

F 2. A:os NCI- $6 12-H" 
F 

2. DESTR SH 12-Hl1 

" DOSTR $J 12-J', 

-

~ 
es. GtA. CARRI&:R D&T 

SK 12-J" 
-

+6V -
XTAL2 SL. 12-ICII 

E 
.. vee E ,. 

Rl .. 
RLSO 14L$,4 

~ DSR » ,~ - ZM. -
~ CTS 

~5' +5V 2 QPR ll 5 

IE H"OIl ' ." 
I~:~:" 

DU' ZMUI • D ~2 . CLO D 
""ZM33 . 

- -
-CA.BLE CONNECTED 

UC 
-1ft ,1(80 DATA 

C U' 
-C8L KBD OATil. 

~ 
C q 

z~8 
1"1L$32 ~ 5 ZN1 0 NMl 

~ .1_ - r-
i R TEST ENABLE ST 111'-,.,11 

iz_ 
B ,. CHNL 1 CLOCK SEL.ECT B 

ij -CHNL 1 CLOCK SELECT 
$V ~-El1 

,,-
- '''lS3~ i4 - r-,. ZNU 

------..l~ 11 eL" 

A ,:rt A 

+sv U. 8 
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SP 8-002 
"VBD LATCH I 

K SotS,A 5 K 
PAO -
'" C-
PAt r--- +sv~ vee '" r--

r--

t- GND '" r--
J PA, I-- J 

PA' I--,., r--
- '"~ t----'-!- I--, .. " 

elF "'l-GIOlI4 
-ZIOR · .D 'ot " ,., 

I SW ii-OIl 

H Q;N "'J-G0"+ 
-210101 " .. '" " H 

MP b-He2 
-82105 CS · es 'B' " 

RK ;-E'2I3 
>A, · " 'BS " SPKFI: SW II 

SX 10-Gll 

- RG ;-100'1 
>A, , ,. 

'B. " SPKR sw 1 
$V '0-Gt' I--

AH I-FeJ 
RE::>E:T ,. ." ,., r-- MODEM co [NST ALLED 

SZ 1 b-F\ 1 

NL ""1-K0'1 
ZD. " e. ,c. ~ II 

I 0[5KTE co INSTALLED ,. 15-F11 G G 
NS 1-1(0 .. 

ze, H e, ,e, " +-51,1 0- 1 R2~ "~I NX l-J04 
ze, ,. 

Ot 'e, " + V""' OHM 

~ 
3.,,1( OHM 

PC i-Jil'! 
ze, " 0' '" f---'-2- , +Sv () 1'""18 

- 12 II 
"-" ,IIK OHM r--

PH l-J04 ZD' ,. 
" 

ec, " 14LSiII'I ZM13 , 
I " "1.1" OHM 

PM l-J12I4 
ZDS " DS 'os " 

, , .30 

F ZD' ,. 
m~ ~'"'Ds 

2Mlb , AUX DATA OUT F PS '-J!il"l D' T. 12-811 

PW l-J"'1 I---~-- " 
21'122 

PCI_,e 

I .~. 
, 

"' ''''LSS! 2M31f . ." 
CHNL 1 CLOCK SELECT 

1.21:: OHM e, , .1111 UF 
SU 8-B"2 

K'fBD ,. IM3J I'HIC.E DATA OUT Te 12-8 I' - ~~Ht-LC012 LOCK SELECT ~ZHllll , 

ii~'u, 
r--

SlV 8-B02 .32 
" , "1-,"1112 

-AlRo CO ,. 150 OHM [F/: TEST FREel 
TO 11&-.01. 11 

E UF HIJ_riiaCl'BLr;. CONNr;.CTr;.O 8253-5 
, 

I bG G,.TE:0 . E 

~2 
GATE1 'SVj~ ,. ~V lb 
GAT!;;2 +5V Zl'U4 - 1 I>ft q , 
CLK0 R28 2 

f--

PCU::: 

9tJ r " ""iq, 
, 

AI" l-F02 
CU:::1 J" OHM 

:2 k: i 
~ ,.:t~M ~ D 

ec. 
CLK2 , , , D .. 1-F02 

-Rli:SET " "" 22 
.D OUT0 

,. TIMER INTR 
TE 1-011 

" 14LS08 
TIMIOR AUDIO 

" 1111-1(1 I 
- ,. OUTI - j, ~ ~v r--

-TIMER CS ZI " 
, 

MH b-H02 CS OUT2 

~ 
,. 

IVp--2--
8 CASS A,UD I 0 

OG , 2-Cl1 

" Q 
,. 

7lfLSI!l"l ~2A Z< Il 
. 

c ,. c " .s. ~. , 
s 

, . D. 18K OHM ZMH. 
+SV~ 

'HZ " , ' Z e J D' e vee OND 
+5V () 

, 
- . e2 e", 

I FilSS:2 1 Fil'!>1 2 8 , , " MOTOR eNTL 
f--

E .,' 

~ 
TH 12-811 

"' , ."'OHM,~ 
, CASS HTR eTL SW I TCHO , LM3!!u1 ~ T J 12-8n 

D' J ZM2b 
B , 2 ' I-N.c . +sv 1 RIo~:2 1 R10 2 B 

DE - ' VI a"K OHM r 1111111<: OHM .... , 
" , LQ-bV , filS'! :2 e30 C32 CASS AUO 10 to MUX , 

, ZM23 
.. RS3 181( OHM .04, UF 0.1 WF 

TK IIII_Kll 

e, :L5,'t 11HZ - ,ec GND '8. DHM I BAUD CLK 
TL 10-Kl1 -

1411MZ eLK I~ .s. 0-1" 12 

,-d~ '_ell, 
AE l-F02 1... • 12 

_~~MZ~B <t A A 

"v.~: l VC 5 1 NO 

'" 
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TF '1-002 
TIMER AUO!O 

TK '1-81'12 
CASS "UP [a TO MUX 

R., 

K 
18K OHM 

K 
~ 

TL <j-BQJ2 
l.S1'<' MHZ H 

eLK .DY 
4 +-REIIOY 

1P l-Hl1 

- PX '-JIil"l 
ZDO J 

D' ~ ~ I--
PT l-J04 ZD' • " ..... " . 2 

X. 

Z05 , A. CR4C Sb!llK OHM R5' J 

" PN '-J0"! D2 ,.. 
J ZOB " i------2--

Fi:bl> S"'01e: OHM 'I LM358 J PJ i-J1Il4 OJ AUOIO X2 
"1- ~ --f+>.. ZM2," 

ZDJ " 
11!l1ll1( OHM .os 5 , eJ5 

PO l-J"'''' " XJ Z 

1 "'-0-" AUOJ 0 
Te 12-011 

ZD2 " 
411( OHM 10 UF 

NY I-J0"1 05 , 
eJ. 

- NT '-K0'1 
ZD' " Db '" ~Y0 I 

-112 OHM 330 PF 

NM "l-K'''t 
Z00 1"fLS3Z 

" 0' 
.52 

-SERIAL, SOUND CS '--"'. 
2 " HK b-H1!I2 

ZA' 
J . 

eE Hel-- .... :2 Y2 1111011:: OHM 
n ~ EO., o +12V 

H SB 1-803 
:2 ZM3 

flO -nil H 
5 ZM211 

" ..- 0. 1 UF , YJ wI-- n q"., 0+5 \1 
vee CHD 

" , +svo--t= LIGHT PEN n q ... 2 -LPEN INPUT 
,5V STRBX 

I TR o-Kl1 

- ." .oo INTERFACE n q <S'2 -LPEN SW I--
~ I!llK OHM 10K OHM STRBY TS ,_011 

SX 'I-H02 
SPKR SI; IZI . , '" 

G sv 'I-G"2 
SPKR 5W 1 , ZI150 

q ER., 
* G , 

UQ 13-B02 
AUDIO INPUT vee CND 

" . 
,5V 

~ ~ 

- J 2 CRT PG !II 
TU 3-Cl1 I--

-, 
, 5 CRT PG 1 

TV 3-Cl' , . CRT PG :2 
TW 3-1::11 

F I1T Io-H02 
PG CS . . CPU PG " F 

, 5V O TX 5-Hl1 , , , , 
IK OHM " " CPU PG 1 

TV !ii-Hll 
( 4X) .. R. ,. .4 " " CPU po;; :<: 

T2 S-Gl I 

- " q 2 2 2 2 " ,. AOR MI2I -
UA 3-G\ I 

" 4 1_3~ ZH3111 

" ADR Mf us 3-Gl I 

JOYSTICK ~2 4 TIMER C " LTH E E 
INTERFACE " ~ 

T1 MER 0 +'5V (}--!---< eCR 

" vee CND 

" + 5V o- 1 R41:t 

~~ 
2200 PF 

-

" l e21 r" r" 1"5 

( 'IX) 

1~ .. ~~i'! 1 R .. 2 2 
,;V 2. ,. -

~ ~ ~ 

+5'0' REGULATED J. 1 R"I3 '2 2- ,. 
D 

NF h-Bell 

" 
~Jl'2 

~ D 
~. q 

, F/4"1 '2 

r4J~~R KBD DATA 
L.'-- ~ 

"' q 2.21( OHM 
~ ~ ('IX I ~ +5V V 

Be2 t>J 12: UC 8-C l' 

- JOYSTICK ~ 2 q TIMER A 1. R"'l 2 2 , ., , 
" J I--

INTERFACE "' q TINER 8 , .. 2 , , ., , '5 5 14LS!ZI1!I ~1'2 

02 , R1" '2 " ~ q , ., . " 
, 

132M' 1 11 
IF! TEST DATA A0<1 t>J 12 

C ! cs~ I R CARD 
02 
~~ 

1 Rl1 '2 ,. 
" " 2r'l1~ , C 

!'" ["·1·" 
0 .0 A03~J''2 INTERFACE 

"2 
~ ~G 

1 h8e1 PF 
2Ml"1 

J , G .~ A"2 ~J12 

" P 
.", UF 

TA - (<IX) , 
TB RST~+SV vee 'NO (5 I: ·'''0 

A01 ?>J12 f--

KEYBOARD 02 Te20 2. ,. 
rJ~ 

, 
Te 

ONVnc<t CABLE n ,5V 

B ~ 
, 

TD - lil1K ~~~ =f Rn 

INTERFACE n 10K OHM B 
vee GND I III 1 "' n 4 . " 

I( 

-caL KBO DATA 
UO 8-Cl1 

,4L532 ,;V 
-CABU, CONNECTE 

QP ",,)-G05 
ZIOW 4 . L-j ~~ ~:~ll 

- &G "'l-GQl5 
ZIOR ",,)'IL$32 5 ZH' "" -

HN h-H1Il2 
-GAME. INTR CS , 

J 
RN ,-C1/I2 ZA' 2 ZH' 14LS32 

I 
A TO <t-r=:1Il2 

IR TEST FRE(il I ,. 'M' 
. A 

ST 8-B1Il2 
I" T&:ST ENABL.E 

II 
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K K 
'DO r~ ~J11 

814 ~J'0 

fG ~J" 
815 ~Jl" 

fib ~" 
9H ~J'" 

J 
fS ~Jl1 

.1.15 }.JIIlI J 
Ii .. 2-G1!I2 I r'" ~J" A14 ~Jll!l 

f3 ~Jl' 
""3 ~/ .HI 

f2 }>Jl' 
A12 ~J'" 

1"1( 2-GI/l2 f' ~" 
H M J11 

All ~J10 
-BAS&: 1 ROM IN CART 

lUG 2-Fl1 H 
~A"4 ~J10 

r'2 ~'1 
BIIIZ ~J.10 

f' ~" 811 ~.J10 

f':S ~Jl' 
"03 ~'1!1 

G f' ~J" 
A" ~JHII 

G 

r.:s ~Jl1 
803 ~JH' 

f" ~Jl1 
~Jl" f3 ~Jl1 

813 ~JUI 

F f2 }>Jll 
ell::! ~'0 F r' t>.Jl1 ." ~J'I!I 

Gs 2-F03 I rill }>Jl1 
BH!l ).110 

t"' ~" ~J10 

E 
GJ 2-F1lI2 res }>Jl1 

Bes }J10 E f'" !>Jl1 
81!1' ~.J10 r b ~J" 
8010 ~Jt0 

GT 2-'ii1!l2 I f'H ~'1 
Alii'" ~J10 

Gx 2-E02 I t'" !>J 11 

D f,e }.Jl1 
A", }JI" D 
A10 1>.110 

XA11 fa ~/" 
Al!lfI ~.J'0 

fillS ~" 
B05 ~J10 rs j/'I 
AlliS }.I10 

C r" ~Jl1 C 

M J11 

804 ~'0 
-8'-'$£ 2 ROM I H CAJtT 

M J1
' 

I A0q ~Jll!l 
-CARTRIDGE RESET 

~"02 ~JH!J 
I UJ 1-.11' 

... SVQ (' r" t:!"" B .1.18 ~'1 B 

(' f' 
11.18 t>JI" 

Q"" .., ,1,0\ ~Jl1 

.1.01 ~JH!l 

A A 
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K K 

1'1.4.02 pJ1 

~J' 
He02 ~Jl 

SM B-E!i!2 I H""J ~Jl H803 ~J 1 

J 1'1""" t>Jl _!:I_~~_~J' 
SERIAL J 

EI'" CARRl!;R DET HA0~' HBI!I5 ~J\ PORT 
Ii""'!> ~Jl HBlllb ~Jl 

~Jl"1 

HAl'" ~J' HB01 ?>J 1 @ 
~J14 

H 
HAIlI8 ~Jl HBIIIB ~Jl <i H 

@ 
t>J 13 

... HOFi: OUT OR ... G603 ~Jl ~Jl @ 
~J13 

G GAlli"! t>J 1 G 

GZ l-F1!I2 
.. VERT OUT DFHV!:': GB-01 ~Jl GA02 ~J I 

GAI2IS ~J' BGIII2 ~Jl 

Nt>. b-D1II2 I 
INTEN GAl2lb ?>J 1 GBIII'! t>J 1 DIRECT 

F GREEN GAlli, ~J 1 GBIIIS ?>J 1 DRIVE F 
VIDEO Ll 

NZ 1>-002 I 
_COMP SYNC DRY GAI/IS t>.J 1 G80f:, ~Jl 

~ -TV VERT DRIVE GA.'" ?>Jl GB:1II1 ~Jl 

-TV HOR DRIVE GA03 }>J 1 G808 ?>J 1 

E r:"' E 

AUDIO ; {)~JJ 1mo 
C1S '" ". I UF 

D 
COMP VIDEO COMPOS I TE V IDeO ; _~J 4 

e?S~gSJI~1( D 
~2 

~~ 
.... 

C2. FB"2 ~J2 , 
111.1 UF TELEVISION 

+'2V~J2 
MDDULATOR 

C 
.. FBii'll }J2 

C 
~12 

JA02 ~J' 

MIKE DATA OUT JAIIIJ ?>Jl 
s;~:~J2 

B TH q-B1II2 I 
MOTOR CNTL ..1.&.,,'+ ?>J 1 

s~::~-1>J2 
B 

CASS MTR eTL SWITCHO JB03 }>J 1 CASSETTE s~:=~f2 
T J Q-B"2 I 110 s~:=~--tJ2 
fB ~~F"2 ~A aUT ~J1 

... CB02 }J2 

~J1 

A 
is JBIZI'I }J1 

A 
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K K 

~ "'0' 1 1 1 C3<t 1es, 
O+l2:V 

P. 04.01 ~J'li aM l-C03 I 9'" }J5 

~ J ISS l_c,n J 
B!X l-C"'3 r BI2I2 ~J5 

A~5 r'r 1'0 UF 11>8 UF ~"'" U:.,,, .. , UF 
CJ l-cr,u. B0J ~s 

4 A. .... 
Cf> l-CCH I AIilI'I ~J5 ~ ,6,0'1 

CU 1 -B03 I AIZI5 ~J5 
80S ~J5 4 A. 

B0b }J5 
.12I'n UF" Ie UF 

('Xl (lOX) ., 
A01 J:;>J5 .. , 

H A2 Bin ~J5 H 

A0'! ~J5 
A08 t>JS 

~' 
8\0 t>JS 

}"' 
Ae 1 -F03 A' Bll ;t>J5 

ZZ \-F02 " ,1.,12 }>J5 

G FlT '-C02 t-
A_'0 Atl ~JS G 

RQ ;-C02 
." 61'1 t>JS 

813 ~J5 q ... O-toY 
RV ,-8'112 I 

AD A15 ~J5 

PZ ,-H02 II Ib ;>J5 
au, pJS ss 1-(;;l:'J3 

All }:>JS 

B~J5 

F 
FF I-GIlI3 

... AI'I J>J5 

8FI ~s F 
BE 1-002 I 

-lOR 04.20 J?J5 
n, ~' 

S21 ~J5 

GS '-G02 I 
11..23 t>J5 

822 tis 
'iR '-G02 I 

XALEi: B21 ?>J5 

XCLK ... ;2:'1 j>J5 
E SC '-8e2 "'25 t;>J5 E 

uu 1 -G03 82S ?>J5 QJ5 
+-sva t:r +RiAI)Y 

+5V~:.t=J 
~J5 

110: OH_" __ 
A2b ~J5 

82, ~JS 
812 pJ5 

D Al"1 J:>JS 
[~JS D 

+12VO 10.02 ~J5 
~J5 

IRll:2: 

F---f>JS 
IRQ, 

I-C, I 

r18 ~s ... ;"' 
c ,.- 80"1 t>J5 

A22 ~J5 

C 

SIS ~J5 
B~JS 

820 ,J5 
81i t>JS 

82B ~s 
82'1 ~JS 

C+J6 

B RESERVEO f5 
AUDIO INPUT B 

A A 
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K 

J 

H 

G 

F 

E 

D 

c 

B 

A 

ER 2-H1!I2 I 

EV 2-H02 I 

FN 2-G02 I 

'0' 'D. 
'Db 

JO :S_H02~0 

IN 3-F02~ 

10 9 8 1 

Bla }J' 
811 ~J' 

81/0 ~J' 

B~JI 

A2~J' 

B22 ~Jl 

,1,21 ~J"1 

B21 j>Jl 

... 20 ~J' 

B2!!! }/1 

~~~--------------------------------------------------~~~' 

'" >-,., r' --"-""--"-'-----------------------------------------------------=-):i' 

~~~~----------------------------------------~~~' 
ATR LATCH ... 04 ~/' 

~~--------------------------------------------------------_____ ~Jl 

~5V 0 

11 10 8 

"'01 ~Jl 

B34 ~J'" 

A02 j/1 
8"2 p:.J' 
B01 }Jl 

B0b ~r' 

An 
~Jl §B" ~"' 

808 ~J' 

a0' ~Jl 

913 ~Jl 

,0,13 pJl 

1 
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,0,18 ~' 

An ~Jl 

All. ~' 

AIS ~' 

C?n 

b 

b 

5 

5 

4 3 

MO' 

M05 

2 

K 

J 

H 

G 

F 

E 

D 

c 

B 

A 
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K 

J 

H 

G 

F 

E 

D 

c 

B 

A 

11 10 8 

o. 

l-C0J~~---------------------------------------------------------

1-803 I 

l 

,4,10 ~tl 

A'" ~J'I 

401 ~J,! 

AI'" }/" 

.4.05 }J,! 

A·~Lt.J,! 

.4.02 ~tl 

.4.01 ~j'l 

b 5 4 

~ OI'SICIOTTE INTR 
B09 ~'! ------------------------------------------------------------~~~~~~ 

l-B02 I 

M<iI b-H1!I2 

~~----------------------------------------------------~~y' 
~~--------------------------------------------------------~~y' 

~~----------------------------------------------~~y' 
~~----------------------------------------------------~~y' 

INSTALLED 

-RESET 

613 »J'I 
81<; }:tl 
810 f>,>J't 

a'1 ~{'t 

80:2 j>J" 

2 

P-~-~/'I 
~---~~------------------------------------------------------------------~~~~IVG 13-011 
~J't ORe" 

... svO 

11 10 8 

~---~~------------------------------------------------------------------~~~~IVH 13~0I1 
Sl>:~~_+J'I 

S'" J>" 
8:01 ~J,! 

SlS ~J' 

§'" J>" 
A08 t>J'I 
B0e; ,J'I 
Be' ~J'I 

812 ~J,! 

l b 5 4 2 

K 

J 

H 

G 

F 

E 

D 

c 

B 

A 
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J 

H 

G 

F 

D 

c 

B 

A 

11 10 q 8 

A10 ~J8 

~~ _____________________________________________________________ ~_~J8 

1\", ~J8 

Alilb ~J8 

1\05 }JS 

1\03 ~8 

CV 1-130'1 1 
111112 }J8 

A01 ~S 

A2 

OJ8 
B008 ~8 

B0"l J>~S 

BOlo t>J8 

~~~----------------------------------------------------~~8 
~~------------------------------------------------------~~8 

________________________________ ~~~8 

~~~----------------------------------------------------~~' 

~~------------------------------------------------------~~8 
~-~IO~'~----------------------------------------------------------~~~8 

~~~~~~~----------------------------------------------~=-~8 

~~~~--------------------------------------------------~~' 
______________________________________ ~~~8 

/\14 ~J8 

~~, 
~5VO~--------------------------------------------------------------+~""Bl~~J8 

q 8 l 

§'" ~8 
1108 j>J8 

1\12 ~J8 

605 ~J8 

130'1 ~J8 

812 ~J8 
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c 
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11 10 

x •• 

$S 2-G02 

~-;~~ 

AF 2-802 I 6-:-;~ 

11 

~~----.--~---4~~~ 

r-~----------~6~;~ 

10 

Program Cartridge (Sheet 1 of 3) 

B-20 Program Cartridge 

q 8 

MKJ81!100 

." 
OS 

." 

~O~ . .. c, 

.. ,o-J .. 1· 

L-______________________________ ~--~". 

~A14 
~DI:O: 

V 20 - CE 

8 l 

b 5 3 2 

K 

J 

XDO 

H 

XDO 
CC 2-Hl1 

OC 2-Hll 

IOI:i. 2-Hl1 

XD" 

(;c; 2-(;111 G 
xD, 

F 

E 

D 

c 

B 
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K K 

J J 

::- B 12 

B1b .. 

ILL I-Jl1 
,US ,. 

H ::- 81121 XAl H 
, ." 

A~ 
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APPENDIX C: CHARACTERS, 
KEYSTROKES, AND COLOR 

Value 

17 23 

As Characters 

Ctrl L 

Ctrl M,.-J 
Shift ,.J 

Ctrl W 

Color/Graphics 
Text Attributes 

Black Dark Grey 

Blue 

Black Light Green 

Black Light Green 

Black Light Red 

Black Light Magenta 

Black Yellow 

Blue Light Grey 

Characters, Keystrokes, and Color C-l 



Color/Graphics 
Value As Characters Text Attributes 

Hex Dec Symbol Keystrokes Modes Background Foreground 

18 24 t Ctrl X Blue Dark Grey 

19 25 j Ctrl Y Blue Light Blue 

1A 26 - Ctrl Z Blue Light Green 

1B 27 Ctrl [. Blue Light Cyan 
Esc, Shift - Esc, Ctrl 
Esc 

1C 28 L Ctrl \ Blue Light Red 

1D 29 - Ctrl] Blue Light Magenta 

1E 30 A Ctrl6 Blue Yellow 

1F 31 .. Ctrl- Blue White 

20 32 Blank Space Bar, Green Black 
Space Shift, 

Space, 
Ctrl Space, 
Alt Space 

21 33 ! ! Shift Green Blue 

22 34 .. .. Shift Green Green 

23 35 # # Shift Green Cyan 

24 36 $ $ Shift Green Red 

25 37 % % Shift Green Magenta 

26 38 & & Shift Green Brown 

27 39 Green Light Grey 

28 40 ( ( Shift Green Dark Grey 

29 41 ) ) Shift Green Light Blue 

2A 42 * * Note 1 Green Light Green 

28 43 + + Shift Green Light Cyan 

2C 44 Green Light Red 

2D 45 - - Green Light Magenta 

2E 46 Note 2 Green Yellow 

2F 47 / / Green White 

30 48 0 0 Note 3 Cyan Black 

31 49 1 1 Note 3 Cyan Blue 

32 50 2 2 Note 3 Cyan Green 

33 51 3 3 Note 3 Cyan Cyan 

C-2 Characters, Keystrokes, and Color 



Color/Graphics 
Value As Characters Text Attributes 

Hex Dec Symbol Keystrokes Modes Background Foreground 

34 52 4 4 Note 3 Cyan Red 

35 53 5 5 Note 3 Cyan Magenta 

36 54 6 6 Note 3 Cyan Brown 

37 55 7 7 Note 3 Cyan Light Grey 

38 56 8 8 Note 3 Cyan Dark Grey 

39 57 9 9 Note 3 Cyan Light Blue 

3A 58 Shift Cyan Light Green 

3B 59 I Cyan Light Cyan 

3C 60 < < Shift Cyan Light Red 

3D 61 = = Cyan Light Magenta 

3E 62 > > Shift Cyan Yellow 

3F 63 ? ? Shift Cyan White 

40 64 @ @ Shift Red Black 

41 65 A A Note 4 Red Blue 

42 66 B B Note 4 Red Green 

43 67 C C Note 4 Red Cyan 

44 68 0 0 Note 4 Red Red 

45 69 E E Note 4 Red Magenta 

46 70 F F Note 4 Red Brown 

47 71 G G Note 4 Red Light Grey 

48 72 H H Note 4 Red Dark Grey 

49 73 I I Note 4 Red Light Blue 

4A 74 J J Note 4 Red Light Green 

4B 75 K K Note 4 Red Light Cyan 

4C 76 L L Note 4 Red Light Red 

40 77 M M Note 4 Red Light Magenta 

4E 78 N N Note 4 Red Yellow 

4F 79 0 0 Note 4 Red White 

50 80 P P Note 4 Magenta Black 

51 81 Q Q Note 4 Magenta Blue 

52 82 R R Note 4 Magenta Green 

53 83 S S Note 4 Magenta Cyan 

54 84 T T Note 4 Magenta Red 

Characters, Keystrokes, and Color C-3 



Color/Graphics 
Value As Characters Text Attributes 

Hex Dec Symbol Keystrokes Modes Background Foreground 

55 85 U U Note 4 Magenta Magenta 

56 86 V V Note 4 Magenta Brown 

57 57 W W Note 4 Magenta Light Grey 

58 88 X X Note 4 Magenta Dark Grey 

59 89 Y Y Note 4 Magenta Light Blue 

5A 90 Z Z Note 4 Magenta Light Green 

5B 91 [ [ Magenta Light Cyan 

5C 92 \ \ Magenta _ Light Red 

5D 93 1 1 Magenta Light Magenta 

5E 94 A A Shift Magenta Ye[low 

5F 95 - - Shift Magenta White 

60 96 . . Yellow Black 

61 97 a a Note 5 Yellow Blue_ 

62 98 b b Note 5 Yellow Green 

63 99 c c Note 5 Yellow Cyan 

64 100 d d Note 5 Yellow Red 

65 101 e e Note 5 Yellow Magenta 

66 102 f f Note 5 Yellow Brown 

67 103 g g Note 5 Yellow Light Grey 

68 104 h h Note 5 Yellow Dark Grey 

69 105 i i Note 5 Yellow Light Blue 

6A 106 j j Note 5 Yellow Light Green 

6B 107 k k Note 5 Yellow Light Cyan 

6C 108 I I Note 5 Yellow Light Red 

6D 109 m m Note 5 Yellow Light Magenta 

6E 110 n n Note 5 Yellow Yellow 

6F 111 a a Note 5 Yellow White 

70 112 p p Note 5 White Black 

71 113 q q Note 5 White Blue 

72 114 r r Note 5 White Green 

73 115 s s Note 5 White Cyan 

74 116 f f Note 5 White Red 

75 117 u u Note 5 White Magenta 

76 118 v v Note 5 White Brown 

C-4 Characters, Keystrokes, and Color 



Color /Graphics 
Value As Characters Text Attributes 

Hex Dec Symbol Keystrokes Modes Background Foreground 

77 119 w w Note 5 White Light Grey 

78 120 x x Note 5 White Dark Grey 

79 121 y y Note 5 White Light Blue 

7A 122 z z Note 5 White Light Green 

7B 123 { { Shift White Light Cyan 

7C 124 I I Shift White Light Red I I 

70 125 I I Shift White Light Magenta 

7E 126 ~ ~ Shift White Yellow 

7F 127 {j. Ctrl- White White 

* * * * 80 to FF Hex are Flashing if Blink is Enabled * * * * 

80 128 c: Alt 128 Note 6 Black Black 

81 129 ii Alt 129 Note 6 Black Blue 

82 130 e Alt 130 Note 6 Black Green 

83 131 a Alt 131 Note 6 Black Cyan 

84 132 a Alt 132 Note 6 Black Red 

85 133 11 Alt 133 Note 6 Black Magenta 

86 134 a Alt 134 Note 6 Black Brown 

87 135 <; Alt 135 Note 6 Black Light Grey 

88 136 Eo Alt 136 Note 6 Black Dark Grey 

89 137 e Alt 137 Note 6 Black Light Blue 

8A 138 e Alt 138 Note 6 Black Light Green 

8B 139 "j Alt 139 Note 6 Black Light Cyan 

8C 140 I Alt 140 Note 6 Black Light Red 

80 141 I Alt 141 Note 6 Black Light Magenta 

8E 142 A Alt 142 Note 6 Black Yellow 

8F 143 A Alt 143 Note 6 Black White 

90 144 E Alt 144 Note 6 Blue Black 

91 145 z Alt 145 Note 6 Blue Blue 

92 146 j( Alt 146 Note 6 Blue Green 

93 147 6 Alt 147 Note 6 Blue Cyan 

94 148 i:i Alt 148 Note 6 Blue Red 

95 149 0 Alt 149 Note 6 Blue Magenta 

Characters, Keystrokes, and Color C-5 



Color/Graphics 
Value As Characters Text Attributes 

Hex Dec Symbol Keystrokes Modes Background Foreground 

96 150 U Alt 150 Note 6 Blue Brown 

97 151 U Ait 151 Note 6 Blue Light Grey 

98 152 Y Alt 152 Note 6 Blue Dark Grey 

99 153 6 Alt 153 Note 6 Blue Light Blue 

9A 154 U Alt 154 Note 6 Blue Light Green 

9B 155 q; Alt 155 Note 6 Blue Light Cyan 

9C 156 £ Alt 156 Note 6 Blue Light Red 

90 157 ¥ Ait 157 Note 6 Blue Light Magenta 

9E 158 Pt Alt 158 Note 6 Blue Yellow 

9F 159 J Alt 159 Note 6 Blue White 

AO 160 a Alt 160 Note 6 Green Black 

Al 161 i Alt 161 Note 6 Green Blue 

A2 162 6 Alt 162 Note 6 Green Green 

A3 163 U Alt 163 Note 6 Green Cyan 

A4 164 ii Alt 164 Note 6 Green Red 

A5 165 N Alt 165 Note 6 Green Magenta 

A6 166 a Alt 166 Note 6 Green Brown 

A7 167 a Alt 167 Note 6 Green Light Grey 

A8 168 l Alt 168 Note 6 Green Dark Grey 

A9 169 r- Alt 169 Note 6 Green Light Blue 

AA 170 --, Alt 170 Note 6 Green Light Green 

AB 171 'h Alt 171 Note 6 Green Light Cyan 

AC 172 V- Alt 172 Note 6 Green Light Red 

AD 173 i Alt 173 Note 6 Green Light Magenta 

AE 174 « Alt 174 Note 6 Green Yellow 

AF 175 » Alt 175 Note 6 Green White 

BO 176 Alt 176 Note 6 Cyan Black ... 
Bl 177 I Alt 177 Note 6 Cyan Blue 

B2 178 I Alt 178 Note 6 Cyan Green 

B3 179 Alt 179 Note 6 Cyan Cyan 

B4 180 f...-- Alt 180 Note 6 Cyan Red 

B5 181 I Alt 181 Note 6 Cyan Magenta 

B6 182 ~T Alt 182 Note 6 Cyan Brown 
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Color/Graphics 
Value As Characters Text Attributes 

Hex Dec Symbol Keystrokes Modes Background Foreground 

B7 183 r-------n Alt 183 Note 6 Cyan Light Grey 

B8 184 1====1 Alt 184 Note 6 Cyan Dark Grey 

B9 185 F==:I Alt 185 Note 6 Cyan Light Blue 

BA 186 I Alt 186 Note 6 Cyan Light Green 

BB 187 hl Alt 187 Note 6 Cyan Light Cyan ~ 
BC 188 ~ Alt 188 Note 6 Cyan Light Red ~ 

f------lJ E 
BD 189 Alt 189 Note 6 Cyan Light Magenta I BE 190 ==l Alt 190 Note 6 Cyan Yellow 

BF 191 ---, Alt 191 Note 6 Cyan White 

CO 192 L- Alt 192 Note 6 Red Black 

Cl 193 Alt 193 Note 6 Red Blue 

C2 194 Alt 194 Note 6 Red Green 

C3 195 ~ Alt 195 Note 6 Red Cyan 

C4 196 Alt 196 Note 6 Red Red 

C5 197 Alt 197 Note 6 Red Magenta 

C6 198 , Alt 198 Note 6 Red Brown 

C7 199 t--- Alt 199 Note 6 Red Light Grey 

C8 200 ....'::::::::: Ait 200 Note 6 Red Dark Grey 

C9 201 rr== Alt 201 Note 6 Red Light Blue 

CA 202 ---11- Alt 202 Note 6 Red Light Green 

CB 203 Alt 203 Note 6 Red Light Cyan ----, .----
CC 204 1:== Alt 204 Note 6 Red Light Red 

CD 205 Alt 205 Note 6 Red Light Magenta 

CE 206 ~~ Alt 206 Note 6 Red Yellow 

CF 207 Alt 207 Note 6 Red White 

DO 208 Alt 208 Note 6 Magenta Black 

Dl 209 Alt 209 Note 6 Magenta Blue 

D2 210 Alt 210 Note 6 Magenta Green 

D3 211 LL- Alt 211 Note 6 Magenta Cyan 

D4 212 1:::::= Alt 212 Note 6 Magenta Red 

D5 213 1== Alt 213 Note 6 Magenta Magenta 

D6 214 rr--- Alt 214 Note 6 Magenta Brown 

D7 215 Alt 215 Note 6 Magenta Light Grey 
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Value As Characters 

Hex Dec Symbol Keystrokes Modes 
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Color/Graphics 
Text Attributes 

Background Foreground 



Color/Graphics 
Value As Characters Text Attributes 

Hex Dec Symbol Keystrokes Modes Background Foreground 

F9 249 • Alt 249 Note 6 White Light Blue 

FA 250 • Alt 250 Note 6 White Light Green 

FB 251 r Alt 251 Note 6 White Light Cyan 

FC 252 1/ Alt 252 Note 6 White Light Red 

FD 253 2 Alt 2'53 ·Note 6 White Light Magenta 

FE 254 • Alt 254 Note 6 White Yellow 

FF 255 BLANK Alt 255 Note 6 White White 
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NOTE 1 On the 62-key keyboard the Asterisk (*) can be keyed using two methods: 

1) in the shift mode hit the ~ key or 2) hold Alt key and press the 

LJ key. 

On the 83-key keyboard the Asterisk (*) can be keyed using two methods: 

1) hit the I Pr: Sc I key or 2) in the shift mode hit the [;] key. 

NOTE 2 Period (.) can easily be keyed using two methods: 1) hit the 0 key or 2) in 

shift or Num Lock mode hit the I D~II key. 

NOTE 3 Numeric characters (0-9) can easily be keyed using two methods: 1) hit 
the numeric keys on the top row of the typewriter portion of the keyboard 
or 2) on the 83-key keyboard in shift or Num Lock mode hit the numeric 
keys in the 1 a-key pad portion of the keyboard. 

NOTE 4 Upper case alphabetic characters (A-Z) can easily be keyed in two modes: 
1) in shift mode the appropriate alphabetic key or 2) In Caps Lock mode hit 
the appropriate alphabetic key. 

NOTE 5 Lower case alphabetic characters (a-z) can easily be keyed in two modes: 
1) in "normal" mode hit the appropriate key or 2) In Caps Lock combined 
with shift mode hit the appropriate alphabetic key. 

NOTE 5 On the 52-key keyboard set Num Lock state using Alt/Fn/N then 3 digits 
after the Alt key must be typed from the numeric keys on the top row of 
the typematic portion of the keyboard. Character codes 000 through 255 
can be entered in this fashion. (With Caps Lock activated, character codes 
97 through 122 will display upper case rather than lower case alphabetic 
characters.) 

On the 83-key keyboard the 3 digits after the Alt key must be typed from 
the numeric key pad (keys 71-73, 75-77, 79-82). 
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Character Set (OO-7F) Quick Reference 

DECIMAL • 0 16 32 48 64 80 96 112 VALUE 

..- 1~~~~~Al 
IVAI 

0 1 2 3 4 5 6 7 

0 0 BLANK BLANK 0 @ P I 

P (NULL) ~ (SPACE) 

1 1 ~ ...... I • 1 A Q a q 
2 2 - t " 2 B R b r 
3 3 ~ I I # 3 C 5 c s •• 

4 4 + 9T $ 4 D T d t 
5 5 + § % 5 E U e u 
6 6 ~ - & 6 F V f v 

7 • t , 
7 7 G W 9 W 

8 8 t ( 8 H X h x 
0 ! ) 9 I Y • y 9 9 I 

* J Z 
. 

10 A ----. • J z • 

11 B cJ +-- + • K [ k { , 
12 C 9 L < L \ I 

I 

, I 

13 D .P .-.... - - M ] m } -

14 E -b • > N /\ n rv • 

15 F ¢- .. / ? 0 0 d • -
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Character Set (80-FF) Quick Reference 

DECIMAL • 128 144 160 176 192 208 224 240 VALUE .. I~~~~.:., 8 9 A B C D E F 
[VALUE 

C 
... ••• I E 

, -0 0 a ••• ex: -••• -
.I~ 

•• , : ; {3 + 1 1 U ce I : 
= , 

J£ 
, I r > 2 2 e 0 I -- - , lL < 3 3 a 0 u f-- rr -.. .. - b I r 4 4 a 0 n -

- J " " N == F a 5 5 a 0 
0 ,A. 

--1 ~ • 
6 6 a u a - J.L - • 

t; " ~ 7 7 U 0 11 T 

- •• 
<I> 0 8 8 e y l ~ .. .. 

~ 0 • 0 I .--
9 9 e .. -.JL n " u -, 10 A e • 

•• ¢ 1/2 0 11 B I =t - "" - £ 1/4 d n 12 C I 00 

" ¥ • .JJ ¢ 2 13 D I I 

14 E A R « bd w E I II 
15 F A f » n BLANK n 'FF' 
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Appendix D. UNIT SPECIFICATIONS 

System Unit 

Size: 

Length 
Depth 
Height 

354 mm (13.9 in.) 
290 mm (11.4 in.) 
97 mm (3.8 in.) 

Weight: 

3.71 Kg (81b 40z) 
2.61 Kg (Sib 80z) 

Transformer: 

Electrical: 
Input 
Output to System 

Power Cords: 

With Diskette Drive 
Without Diskette Drive 

110 Vac 60 Hz 
Pin 1 - 17 Vac, Pin 2 - GND, Pin 3 -
17 Vac 

Input Length 1.86 meters (6.14 feet) 
Type 18AWG 
Output Length 1.22 meters (4.02 feet) 
Type 18AWG 
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Environment: 

Air Temperature 
System ON 15.6 to 32.2 degrees C (60 to 90 degrees F) 
System Off 10 to 43 degrees C (50 to 110 degrees F) 
Humidity 
System On 
System Off 
Noise Level 

8% to 80% 
8% to 80% 
45 dB 

Cordless Keyboard 

Size: 

Length 
Depth 
Height 

341.5 nun (13.45 in.) 
168 nun (6.61 in.) 
26 nun (1.02 in.) 

Weight: 

With Batteries 
Without Batteries 

Optional Cable: 

6 feet, flat 

Diskette Drive 

D-2 Unit Specifications 

616 grams (22 ounces) 
700 grams (25 ounces) 



Size: 

Height 
Depth 
Width 

Weight: 

41.6 mm (1.6 in.) 
146 mm (5.S in.) 
20S mm (S.3 in.) 

1.1 kilograms (2.2 pounds) 

Diskette Drive 

Power: 

Supply 

Voltage 
Nominal 

Ripple 

o to 50 kHz 

Tolerance 

+5 Vdc Input 
+5 Vdc 

+5 Vdc Input 
100mV 

+12 Vdc Input 
+12 Vdc 

+ 12 Vdc Input 
100mV 

Including Ripple 
+5 Vdc Input 
+/- 5% 

+ 12 V dc Input 
+/- 5% 
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Standby Current 

Nominal 
Worst Case 

+5 Vdc Input 
600mA 
700 rnA 

Operating Current 

Nominal 
Worst Case 

+5 Vdc Input 
600mA 
700mA 

Mechanical and Electrical 

+12 Vdc Input 
400mA 
500 rnA 

+ 12 V dc Input 
900mA 
2400mA 

Media Industry-compatible 5 1/4 inch 
diskette 

Media Life (Head Loaded) 

Media Life (Insertions) 

Tracks Density 
Number of Tracks 
Motor Start Time 

3,000,000 revolutions/track 

30,000 
48 tracks/inch 
40 
500 ms 

Instantaneous Speed Variation 
+/- 3.0% 

Rotational Speed 300 rpm +/- 1.5% (long term) 
Nominal Transfer Rate (MFM) 

250,000 pulses/second 
MTBF (25% Operating) 8,000 POH 
Read Bit Shift + / - 800 ns maximum 
Seek Time 
Head Life 
Head Load Time 
Head Settling Time 
Error Rate 

D-4 Unit Specifications 

6 ms track-to-track maximum 
20,000 hours (normal use) 
Not Applicable 
21 ms maximum (from last step pulse) 



Soft Error 

Hard Error 

Access Error 

1 per 1,000,000,000 
bits maximum 
(recoverable within 
10 retries) 
1 per 
1,000,000,000,000 
bits maximum 
(nonrecoverable 
within 10 retries) 
1 per 3,000,000 
seeks maximum 

Temperature (Exclusive of media) 

Operating 50 to 122 degrees F 
(10 to 44 degrees 
C) 

Non-operating -40 to 140 degrees 
F (-40 to 60 degrees 
C) 

Relative Humidity (Exclusive of media) 

Operating Altitude 
Operating Vibration 

Color Display 

Size: 

Operating 20 to 80% 
(noncondensing) 

Non-operating 5 to 95% 
(noncondensing) 

7,000 feet above sea level 
5 to 500 Hz IIG 

Height 
Depth 
Width 

297 mm (11.7 in.) 
407 mm (15.6 in.) 
392 mm (15.4 in.) 
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Weight: 

11.8 kilograms (26 pounds) 

Heat Output: 

240 BTU/hour 

Power Cables: 

Length 1.83 meters (6 feet) 

Size 22AWG 

Graphics Printer 

Size: 

Height 
Depth 
Width 

Weight: 

110 mm (4.3 in.) 
370 mm (14.5 in.) 
400 mm (15.7 in.) 

5.9 kilograms (12.9 pounds) 

Heat Output: 

341 BTU/hour 
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Power Cable: 

Length 
Size 

1.83 meters (6 feet) 
18AWG 

Signal Cable: 

Length 1.83 meters (6 feet) 
Size 22AWG 

Electrical: 

Minimum 104 Vac 
Nominal 120 Vac 
Maximum 127 Vac 

Internal Modem 

Power: 

Parameter 
Tolerance 
Ripple 
Maximum Current 
Current Nominal 

Interface 

RS232C 

+ 5 Vdc Voltage 
+/-5% 
50 mY, P-P 
300mA 
150mA 

+ 12 Vdc Voltage 
+/-10% 
50 mY, P-P 
50mA 
25mA 
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Compact Printer 

Size: 

Height 
Depth 
Width 

Weight: 

88.9 mm (3.5 in) 
221 mm (8.7 in) 
312.4 mm (12.3 in) 

2.99 kg (6.6 lb) 

Heat Output: 

54.6 Btujhr 

Power Cable: 

Length 1.89 mm (6 ft) 
Size 28 AWG 

Signal Cable: 

Length 1.89 m (6 ft) 
Size 3 by 18 AWG 

Electrical: 

Voltage 110 Vac 60 Hz 
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Glossary 

/1s Microsecond. 

adapter. An auxiliary system or 
unit used to extend the 
operation of another system. 

address bus. One or more 
conductors used to carry the 
binary-coded address from the 
microprocessor throughout the 
rest of the system. 

aU points addressable (AP A). A 
mode in which all points on a 
displayable image can be 
controlled by the user. 

alphanumeric 
(A/N). Pertaining to a 
character set that contains 
letters, digits, and usually other 
characters, such as punctuation 
marks. Synonymous with 
alphameric. 

American Standard Code for 

including parity check), used 
for information interchange 
among data processing systems, 
data communication systems 
and associated equipment. The 
ASCII set consists of control 
characters and graphic 
characters. 

A/N. Alphanumeric. 

analog. (1) pertaining to data 
in the form of continuously 
variable physical quantities. 
(2) Contrast with digital. 

AND. A logic operator having 
the property that if P is a 
statement, Q is a statement, R 
is a statement, ... , then the AND 
of P, Q, R, .. .is true if all 
statements are true, false if any 
statement is false. 

AP A. All points addressable. 

Information ASCII. American Standard 
Interchange. (ASCII) The Code for Information 
standard code, using a coded Interchange. 
character set consisting of 7-bit 
coded characters (8 bits 
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assembler. A computer 
program used to assemble. 
Synonymous with assembly 
program. 

asynchronous 
communications. A 
communication mode in which 
each single byte of data is 
synchronized, usually by the 
addition of start/stop bits. 

BASIC. Beginner's all-purpose 
symbolic instruction code. 

basic input/output system 
(BIOS). Provides the device 
level control of the major I/O 
devices in a computer system, 
which provides an operational 
interface to the system and 
relieves the programmer from 
concern over hardware device 
characteristics. 

baud. (1) A unit of signaling 
speed equal to the number of 
discrete conditions or signal 
events per second. For 
example, one baud equals 
one-half dot cycle per second 
in Morse code, one bit per 
second in a train of binary 
signals, and one 3-bit value per 
second in a train of signals each 
of which can assume one of 
eight different states. (2) In 
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asynchronous transmission, the 
unit of modulation rate 
corresponding to one unit of 
interval per second; that is , if 
the duration of the unit interval 
is 20 milliseconds, the 
modulation rate is 50 baud. 

Bec. Block-check character. 

beginner's all-purpose symbolic 
instruction. code (BASIC) A 
programming language with a 
small repertoire of commands 
and a simple syntax, primarily 
designed for numerical 
application. 

binary. ( 1) Pertaining to a 
selection, choice, or condition 
that has two possible values or 
states. (2) Pertaining to a fIxed 
radix numeration system having 
a radix of two. 

binary digit. ( 1) In binary 
notation, either of the 
characters 0 or 1. (2) 
Synonymous with bit. binary 
notation: Any notation that 
uses two different characters, 
usually the binary digits 0 and 
1. 

BIOS. Basic input/output 
system. 



bit. In binary notation, either 
of the characters 0 or 1. 

bits per second (bps). A unit of 
measurement representing the 
number of discrete binary digits 
which can be transmitted by a 
device in one second. 

block-check character 
(BCC). In cyclic redundancy 
checking, a character that is 
transmitted by the sender after 
each message block and is 
compared with a block-check 
character computed by the 
receiver to determine if the 
transmission was successful. 

Boolean operation. (1) Any 
operation in which each of the 
operands and the result take 
one of two values. (2) An 
operation that follows the rules 
of Boolean algebra. 

bootstrap. A technique or 
device designed to bring itself 
into a desired state by means of 
its own action; that is, a 
machine routine whose first 
few instructions are sufficient 
to bring the rest of itself into 
the computer from an input 
device. 

bps. Bits per second. 

buffer. (1) An area of storage 
that is temporarily reserved for 
use in performing an 
input/ output operation, into 
which data is read or from 
which data is written. 
Synonymous with I/O area. 
(2) A portion of storage for 
temporarily holding input or 
output data. 

bus. One or more conductors 
used for transmitting signals or 
power. 

byte. (1) A binary character 
operated upon as a unit and 
usually shorter than a computer 
word. (2) The representation of 
a character. 

CAS. Column address strobe. 

cathode ray tube (CRT). A 
vacuum tube display in which a 
beam of electrons can be 
controlled to form 
alphanumeric characters or 
symbols on a luminescent 
screen, for example by use of a 
dot matrix. 

cathode ray tube display (CRT 
display). (1) A device that 
presents data in visual form by 
means of controlled electron 
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beams. (2) The data display 
produced by the device as in 
(1). 

CCITf. Comite Consultatif 
International Telegrafique et 
Telephonique. 

central processing unit 
(CPU). A functional unit that 
consists of one or more 
processors and all or part of 
internal storage. 

channel. A path along which 
signals can be sent; for 
example, data channel or I/O 
channel. 

characters per second (cps). A 
standard unit of measurement 
for printer output. 

code. (1) A set of unambiguous 
rules specifying the manner in 
which data may be represented 
in a discrete form. 
Synonymous with coding 
scheme. (2) A set of items, 
such as abbreviations, 
representing the members of 
another set. (3) Loosely, one or 
more computer programs, or 
part of a computer program. 
(4) To represent data or a 
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computer program in a 
symbolic form that can be 
accepted by a data processor. 

column address strobe( CAS). A 
signal that latches the column 
addresses in a memory chip. 

Comite Consultatif 
International. Telegrafique et 
Teleponique (CCITT) 
Consultative Committee on 
International Telegraphy and 
Telephone. 

computer. A functional unit 
that can perform substantial 
computation, including 
numerous arithmetic 
operations, or logic operations, 
without intervention by a 
human operator during the run. 

configuration. (1) The 
arrangement of a computer 
system or network as defined 
by the nature, number, and the 
chief characteristics of its 
functional units. More 
specifically, the term 
configuration may refer to a 
hardware configuration or a 
software configuration. (2) The 
devices and programs that 
make up a system, subsystem, 
or network. 



conjunction. (I) The Boolean 
operation whose result has the 
Boolean value 1 if, and only if, 
each operand has the Boolean 
value 1. (2) Synonymous with 
AND operation. 

contiguous. (1) Touching or 
joining at the edge or 
boundary. (2) Adjacent. 

cps. Characters per second. 

cpu. Central processing unit. 

CRe. Cyclic redundancy 
check. 

CRT display. Cathode ray tube 
display. 

CTS. Clear to send. 
Associated with modem 
control. 

cyclic redundancy check 
(CRC). (1) A redundancy 
check in which the check key is 
generated by a cyclic algorithm. 
(2) A system of error checking 
performed at both the sending 
and receiving station after a 
block-check character has been 
accumulated. 

cylinder. (1) The set of all 
tracks with the same nominal 

distance from the axis about 
which the disk rotates. (2) The 
tracks of a disk storage device 
that can be accessed without 
repositioning the access 
mechanism. 

daisy-chained cable. A type of 
cable that has two or more 
connectors attached in series. 

data. (I) A representation of 
facts, concepts, or instructions 
in a formalized manner suitable 
for communication, 
interpretation, or processing by 
humans or automatic means. 
(2) Any representations, such 
as characters or analog 
quantities, to which meaning is, 
or might be assigned. 

decibel (dB). (1) A unit that 
expresses the ratio of two 
power levels on a logarithmic 
scale. (2) A unit for measuring 
relative power. The number of 
decibels is ten times the 
logarithm (base 10) of the ratio 
of the measured power levels; 
if the measured levels are 
voltages (across the same or 
equal resistance), the number 
of decibels is 20 times the log 
of the ratio. 

decoupling capacitor. A 
capacitor that provides a 
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low-impedance path to ground 
to prevent common coupling 
between states of a circuit. 

Deutsche Industrie Norm 
(DIN). (1) German Industrial 
Norm. (2) The committee that 
sets German dimension 
standards. 

digit. (1) A graphic character 
that represents an integer, for 
example, one of the characters 
o to 9. (2) A symbol that 
represents one of the . 
non-negative integers smaller 
than the radix. For example, in 
decimal notation, a digit is one 
of the characters from 0 to 9. 

digital. (1) Pertaining to data in 
the form of digits. (2) Contrast 
with analog. 

DIN. Deutsche Industrie 
Norm. 

DIN Connector. One of the 
connectors specified by the 
DIN standardization 
committee. 

DIP. Dual in-line package. 

Glossary-6 

direct memory access 
(DMA). A method of 
transferring data between main 
storage and 110 devices that 
does not require processor 
intervention. 

disk. Loosely, a magnetic disk 
unit: 

diskette. A thin, flexible 
magnetic disk and a semi-rigid 
protective jacket, in which the 
disk is permanently enclosed. 
Synonymous with flexible disk. 

DMA. Direct memory access. 

DSR. Data set ready. 
Associated with modem 
control. 

DTR. Data terminal ready. 
Associated with modem 
control. 

dual in-line package (DIP). A 
widely used container for an 
integrated circuit. DIPs are 
pins usually in two parallel 
rows. These pins are spaced 
1/ 10 inch apart and come in 
different configurations ranging 
from 14-pin to 40-pin 
configurations. 



EBCDIC. Extended 
binary-coded decimal 
interchange code. 

ECC. Error checking and 
correction. 

edge connector. A terminal 
block with a number of 
contacts attached to the edge 
of a printed circuit board to 
facilitate plugging into a 
foundation circuit. 

EIA. Electronic Industries 
Association. 

EIA/CCITf. Electronic 
Industries 
Association/ Consultative 
Committee on International 
Telegraphy and Telephone. 

end-of -text character 
(ETX). A transmission control 
character used to terminate 
text. 

end-of -transmission character 
(EOT). A transmission control 
character used to indicate the 
conclusion of a transmission, 
which may have included one 
or more texts and any 
assoceated message headings. 

EOT. end-of-transmission 
character. 

EPROM. Erasable 
programmable read-only 
memory 

erasable pr~ble 
read-only. memory (EPROM) 
A storage device whose 
contents can be erased by 
ultraviolet means and new 
contents stored by electrical 
means. EPROM information is 
not destroyed when power is 
removed. 

error checking and correction 
(ECC). The detection and 
correction of all single-bit, 
double-bit, and some 
multiple-bit errors. 

ETX. End-of-text character. 

extended binary-coded decimal 
interchange code. (EBCDIC) 
A set of 256 characters, each 
represented by eight bits. 

flexible disk. Synonym for 
diskette. 
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firmware. Memory chips with 
integrated programs already 
incorporated on the chip. 

gate. (1) A device or circuit 
that has no output until it is 
triggered into operation by one 
or more enable signals, or until 
an input signal exceeds a 
predetermined threshold 
amplitude. (2) A signal that 
triggers the passage of other 
signals through a circuit. 

graphic. A symbol produced by 
a process such as handwriting, 
drawing, or printing. 

hertz (Hz). A unit of frequency 
equal to one cycle per second. 

hex. Abbreviation for 
hexadecimal. 

hexadecimal (Hex). Pertaining 
to a selection, choice, or 
condition that has 16 possible 
values or states. These values 
or states usually contain 10 
digits and 6 letters, A through 
F / Hexadecimal digits are 
equivalent to a power of 16. 

high-order position. The 
leftmost position in a string of 
characters. 
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Hz. Hertz. 

interface. A device that alters 
or converts actual electrical 
signals between distinct 
devices, programs, or systems. 

k. An abbreviation for the 
prefix kilo;that is, 1,000 
decimal notation. 

K. When referring to storage 
capacity, 2 to the tenth power; 
1,024 in decimal notation. 

KB (Kilobyte). 1,024 bytes. 

k byte. 1,024 bytes. 

kHz. A unit of frequency equal 
to 1,000 hertz. 

kilo(k). One thousand. 

latch. (l) A feedback loop in 
symmetrical digital circuits 
used to maintain a state. (2) A 
simple logic-circuit storage 
element comprising two gates 
as a unit. 

LED. Light-emitting diode. 



light-emitting diode (LED). A 
semi-conductor chip that gives 
off visible or infrared light 
when activated. 

low-order position. The 
rightmost position in a string of 
characters. 

m. (1) Milli; one thousand or 
thousandth part. (2) Meter. 

M (Mega). 1,000,000 in 
decimal notation. When 
referring to storage capacity, 2 
to the twentieth power; 
1,048,576 in decimal notation. 

mAo Milliampere. 

machine language. (I) A 
language that is used directly 
by a machine. (2) Another 
term for computer instruction 
code. 

main storage. A storage device 
in which the access time is 
effectively independent of the 
location of the data. 

MB. Megabyte, 1,048,576 
bytes. 

mega (M). 10 to the sixth 
power, 1,000,000 in decimal 
notation. When referring to 
storage capacity, 2 to the 
twentieth power. 1,048,576 in 
decimal notation. 

megabyte (MB). 1,048,576 
bytes. 

megahertz (MHz). A unit of 
measure of frequency. One 
megahertz equals 1,000,000 
hertz. 

MFM. Modified frequency 
modulation. 

MHz. Megahertz. 

microprocessor. An integrated 
circuit that accepts coded 
instructions for execution; the 
instructions may be entered, 
integrated, or stored internally. 

microsecond. (ps) One-mil­
lionth of a second. 

milli(m). One thousand or one 
thousandth. 

miJIiampere(mA). One 
thousandth of an ampere. 

millisecond(ms). One 
thousandth of a second. 
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mnemonic. A symbol chosen to 
assist the human memory; for 
example, an abbreviation such 
as "mpy" for "multiply." 

mode. (1) A method of 
operation; for example, the 
binary mode, the interpretive 
mode, the alphanumeric mode. 
(2) The most frequent value in 
the statistical sense. 

modem 
(Modulator-Demodulator). A 
device that converts serial (bit 
by bit) digital signals from a 
business machine (or data 
terminal equipment) to analog 
signals which are suitable for 
transmission in a telephone 
network. The inverse function 
is also performed by the 
modem on reception of analog 
signals. 

modified frequency modulation 
(MFM). The process of 
varying the amplitude and 
frequency of the "write" 
signal. MFM pertains to the 
number of bytes of storage that 
can be stored on the recording 
media. The number of bytes is 
twice the number contained in 
the same unit area of recording 
media at single density. 
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modulo check. A calculation 
performed on values entered 
into a system. This calculation 
is designed to detect errors. 

monitor. (l) A device that 
observes and verifies the 
operation of a data processing 
system and indicates any 
specific departure from the 
norm. (2) A television type 
display, such as the IBM 
Monochrome Display. 
(3) Software or hardware that 
observes, supervises, controls, 
or verifies the operations of a 
system. 

ms. Millisecond; one 
thousandth of a second. 

multiplexer. A device capable 
of distributing the events of an 
interleaved sequence to the 
respective activities. 

NAND. A logic operator 
having the property that if P is 
a statement, Q is a statement, 
R is a statement, ... , then the 
NAND of P,Q,R, .. .is true if at 
least one statement is false, 
false if all statements are true. 

nanosecond. (ns) One-billionth 
of a second. 



nonconjunction. (I) The dyadic 
Boolean operation the result of 
which has the Boolean value 0 
if, and only if, each operand 
has the Boolean value 1. 

non-retum-to-zero inverted 
(NRZI). A transmission 
encoding method in which the 
data terminal equipment 
changes the signal to the 
opposite state to send a binary 
o and leaves it in the same state 
to send a binary 1. 

NOR. A logic operator having 
the property that if P is a 
statement, Q is a statement, R 
is a statement, ... ,then the NOR 
of P,Q,R, .. .is true if all 
statements are false, false if at 
least one statement is true. 

NOT. A logical operator 
having the property that if P is 
a statement, then the NOT of P 
is true if P is false, false if P is 
true. 

NRZI. Non-return-to-zero 
inverted. 

os. Nanosecond; one-billionth 
of a second. 

operating system. Software that 
controls the execution of 
programs; an operating system 
may provide services such as 
resource allocation, scheduling, 
input/ output control, and data 
management. 

OR. (1) A logic operator 
having the property that if P is 
a statement, Q is a statement, 
R is a statement, ... ,then the 
OR of P,Q,R, .. .is true if at least 
one statement is true, false if all 
statements are false. 

output. Pertaining to a device, 
process, or channel involved in 
an output process, or to the 
data or states involved in an 
output process. 

output process. (I) The process 
that consists of the delivery of 
data from a data processing 
system, or from any part of it. 
(2) The return of information 
from a data processing system 
to an end user, including the 
translation of data from a 
machine language to a language 
that the end user can 
understand. 

overcurrent. A current of 
higher than specified strength. 
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ove"oltage. A voltage of 
higher than specified value. 

parallel. (1) Pertaining to the 
concurrent or simultaneous 
operation of two or more 
devices, or to the concurrent 
performance of two or more 
activities. (2) Pertaining to the 
concurrent or simultaneous 
occurrence of two or more 
related activities in multiple 
devices or channels. 
(3) Pertaining to the 
simultaneity of two or more 
processes. (4) Pertaining to the 
simultaneous processing of the 
individual parts of a whole, 
such as the bits of a character 
and the characters of a word, 
using separate facilities for the 
various parts. (5) Contrast with 
serial. 

PEL. Picture element. 

personal computer. A small 
home or business computer 
that has a processor and 
keyboard and that can be 
connected to a television or 
some other monitor. An 
optional printer is usually 
available. 
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picture element (PEL). (1) The 
smallest displayable unit on a 
display. (2) Synonymous with 
pixel, PEL. 

pinout. A diagram of 
functioning pins on a pinboard. 

pixel. Picture element. 

polling. (1) Interrogation of 
devices for purposes such as to 
avoid contention, to determine 
operational status, or to 
determine readiness to send or 
receive data. (2) The process 
whereby stations are invited, 
one at a time, to transmit. 

port. An access point for data 
entry or exit. 

printed circuit board. A piece 
of material, usually fiberglass, 
that contains a layer of 
conductive material, usually 
metal. Miniature electronic 
components on the fiberglass 
transmit electronic signals 
through the board by way of 
the metal layers. 

program. (1) A series of actions 
designed to achieve a certain 
result. (2) A series of 
instructions telling the 
computer how to handle a 



problem or task. (3) To design, 
write, and test computer 
programs. 

programable read-only memory 
(PROM). Non-erasable 
programable memory. PROM 
information is not destroyed 
when power is removed. 

programming language. (1) An 
artificial language established 
for expressing computer 
programs. (2) A set of 
characters and rules, with 
meanings assigned prior to their 
use, for writing computer 
programs. 

PROM. Programmable 
read-only memory. 

propagation delay. The time 
necessary for a signal to travel 
from one point on a circuit to 
another. 

radix. (1) In a radix numeration 
system, the positive integer by 
which the weight of the digit 
place is multiplied to obtain the 
weight of the digit place with 
the next higher weight; for 
example, in the decimal 

numeration system, the radix of 
each digit place is 1.0. 
(2) Another term for base. 

radix numeration system. A 
positional representation 
system in which the ratio of the 
weight of anyone digit place to 
the weight of the digit place 
with the next lower weight is a 
positive integer. The 
permissible values of the 
character in any digit place 
range from zero to one less 
than the radix of the digit 
place. 

RAS. Row address strobe. 

RGBI. Red-green-blue-intensity. 

read-only memory (ROM). A 
storage device whose contents 
cannot be modified, except by 
a particular user, or when 
operating under particular 
conditions; for example, a 
storage device in which writing 
is prevented by a lockout. 

read/write memory. A storage 
device whose contents can be 
modified. 

red-green-blue-intensity (R GBI). 
The description of a direct-drive 
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color monitor which accepts RTS. Request to send. 
red, green, blue, and intensity Associated with modem 
signal inputs. control. 

register. (1) A storage device, 
having a specified storage run. A single continuous 
capacity such as a bit, a byte, performance of a computer 
or a computer word, and program or routine. 
usually intended for a special 
purpose. (2) On a calculator, a 
storage device in which specific scan One. The use of a cathode 
data is stored. beam to test the cathode ray 

tube of a display used with a 
personal computer. 

RF modulator. The device used 
to convert the composite video schematic. The description, 
signal to the antenna level input usually in diagram form, of the 
of a home TV. logical and physical structure of 

an entire data base according to 
ROM. Read-only memory. a conceptual model. 

ROM/BIOS. The basic sector. That part of a track or 
input/ output system resident in band on a magnetic drum,a 
ROM, which provides the magnetic disk, or a disk pack 
device level control of the that can be accessed by the 
major I/O devices in the magnetic heads in the course of 
computer system. a predetermined rotational 

displacement of the particular 
device. 

',. row address strobe (RAS). A 
signal that latches the row serdes. Serializer / deserializer. 
addresses in a memory chip. 

serial. (l) Pertaining to the 
sequential performance of two 

RS-232C. The standards set or more activities in a single 
by the EIA for communications device. In English, the 
between computers and modifiers serial and parallel 
external equipment. usually refer to devices, as 

opposed to sequential and 
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consecutive, which refer to 
processes. (2) Pertaining to the 
sequential or consecutive 
occurrence of two or more 
related activities in a single 
device or channel. 
(3) Pertaining to the sequential 
processing of the individual 
parts of a whole, such as the 
bits of a character or the 
characters of a word, using the 
same facilities for successive 
parts. (4)Contrast with 
parallel. 

sink. A device or circuit into 
which current drains. 

software. (I) Computer 
programs, procedures, rules, 
and possible associated 
documentation concerned with 
the operation of a data 
processing system. (2) Contrast, 
with hardware. 

source. The origin of a signal 
or electrical energy. 

source circuit. (I) Generator 
circuit. (2) Control with sink. 

SSe Start-stop transmission. 

start bit. Synonym for start 
signal. 

start-of -text character 
(STX). A transmission control 
character that precedes a test 
and may be used to terminate 
the message heading. 

start signal. (1) A signal to a 
receiving mechanism to get 
ready to receive data or 
perform a function. (2)In a 
start-stop system, a signal· 
preceding a character or block 
that prepares the receiving 
device for the reception of the 
code elements. Synonymous 
with start bit. 

start-stop (SS) 
transmission. (I) A synchronous 
transmission such that a group 
of signals representing a 
character is preceded by a start 
signal and followed by a stop 
signal. (2) Asynchronous 
transmission in which a group 
of bits is preceded by a start bit 
that prepares the receiving 
mechanism for the reception 
and registration of a character 
and is followed by at least one 
stop bit that enables the 
receiving mechanism for the 
reception and registration of a 
character and is followed by at 
least one stop bit that enables 
the receiving mechanism to 
come to an idle condition 
pending the reception of the 
next character. 
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stop bit. Synonym for stop 
signal. 

stop signal. (1) A signal to a 
receiving mechanism to wait 
for the next signal. (2)In a 
start-stop system, a signal 
following a character or block 
that prepares the receiving 
device for the reception of a 
subsequent character or block. 
Synonymous with stop bit. 

strobe. (I) An instrument used 
to determine the exact speed of 
circular or cyclic movement. 
(2) A flashing signal displaying 
an exact event. 

STX. Start-of-text character. 

synchronous transmission. Data 
transmission in which the 
sending and receiving devices 
are operating continuously at 
the same frequency and are 
maintained, by means of 
correction, in a desired phase 
relationship. 

text. In ASCII and data 
communication, a sequence of 
characters treated as an entity 
if preceded and terminated by 
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one STX and one ETX 
transmission control, 
respectively. 

track. The path or one of 
the set of paths, parallel to the 
reference edge on a data 
medium, associated with a 
single reading or writing 
component as the data medium 
moves past the component. 
(2) The portion of a moving 
data medium such as a drum, 
tape, or disk, that is accessible 
to a given reading head 
position. 

transistor-transistor logic 
(TIL). A circuit in which the 
multiple-diode cluster of the 
diode-transistor logic circuit 
has been replaced by a 
multiple-emitter transistor. 

TIL. Transistor-transistor 
logic. 

TX Data. Transmit data. 
Associated with modem 
control. External connections 
of the RS-232C asynchronous 
communications adapter 
interface. 

video. Computer data or 
displayed on a cathode ray tube 
monitor or display. 



write precompensation. The 
varying of the timing of the 
head current from the outer 

tracks to the inner tracks of the 
diskette to keep a constant 
write signal. 
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Index 

A 

+AO 3-7,3-72 
+AO thru A3 3-20 
AO thru A07, memory signal 3-7 
AO thru A19, I/O signal 2-23 
AO thru A14, program cartridge signal 2-114 
Al 3-72 
A2 3-72 
A9 3-21,3-72 
-ACKNLG, graphics printer signal 3-113 
adapter 

See diskette drive adapter 
adapter ROM module addresses, valid 5-18 
adapter cable 

for serial devices 3-89 
connector specifications 3-90 
signal cable 3-89 

for cassette 
connector specifications 3-91 

for IBM color display 
connector specifications 3-93 

addresses 
FDC (data register) 3-17 
FDC (status register) 3-17 
parallel printer attachments 5-13 
ROM modules, valid 5-18 
RS232-C attachments 5-13 

advanced BASIC, system ROM 4-13 
ALE, I/O signal 2-24 
ANSWER, modem command 3-44 
ASCII, extended 5-21 
-ATR CD IN 3-9 
ATR LATCH 3-7 
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attachable joystick 
block diagram 3-78 
connector specifications 3-79 
electrical centering control 3-77 
free floating mode 3-77 
spring return mode 3-77 
x-axis 3-77 
y-axis 3-77 

AUDIO IN, I/O signal 2-28 
AUTO FEED XT 3-114 
available options 1-3 

B 

-BASE 1 ROM IN CARTRIDGE, program cartridge signal 2-115 
-BASE 2 ROM IN CARTRIDGE, program cartridge signal 2-115 
BASIC, cartridge 4-13 
BASIC screen editor special functions 5-41 
BASIC workspace variables 5-16 
BAUDCLK 3-73 
beeper 

block diagram 2-85 
input sources 2-85 

BEL, graphics printer control code 3-117 
BIOS 

example, interrupt usage 5-5 
interrupt hex 10 4-17 
interrupt hex 14 4-18 
interrupt hex 16 4-15 
interrupt hex 1 D 4-17 
memory map 5-17 
power-on initialization stack-area memory location 5-13 
vectors list, interrupt 5-7 
vectors with special meanings 

interrupt hex 1 B - keyboard break address 5-8 
interrupt hex 1 C - timer tick 5-8 
interrupt hex 1 D - video parameters 5-9 
interrupt hex 1 E - diskette parameters 5-9 
interrupt hex IF - graphics character pointers (2nd 128) 5-9 
interrupt hex 44 - graphics character pointers (lst 128) 5-9 
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interrupt hex 48 - cordless keyboard translation 5-10 
interrupt hex 49 - non-keyboard scan-code translation-table 

address 5-10 
BIOS cassette logic 

cassette read 5-49 
cassette write 5-48 

tape block components 5-50 
tape block format 5-50 
timing chart 5-49 

data record architecture 5-50 
error detection 5-51 
software algorithms - interrupt hex 15 5-47 

cassette status in AH 5-48 
request types in register AH 5-47 

block diagrams 
attachable joystick 3-78 
beeper 2-85 
cassette motor control 2-41 
compact printer 3-134 
diskette drive adapter 3-14 
infra-red receiver 2-98 
keyboard interface 2-106 
memory and display expansion 3-6 
modem 3-36 
parallel printer attachment 3-97 
read hardware 2-40 
serial port (RS232) 2-127 
sound subsystem 2-89 
system 1-6 
system board 2-9 
video color/graphics subsystem 2-46 
write hardware 2-40 

bootstrap stack-area memory location 5-13 
break, cordless keyboard 5-34 
BREAK, modem command 3-44 
buffer, cordless keyboard 5-36 
bus cycle time 2-13 
BUSY, graphics printer signal 3-113 
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c 
cable, adapter 

See adapter cable 
cable, keyboard 

See keyboard cord 
cable, power 

See power cable 
cable, signal 

See signal cable 
-CABLE CONNECT 2-101,3-87 
CAN, compact printer control code 3-141 
CAN, graphics printer control code 3-118 
-CARD INSTALL 3-73 
-CARD SLCTD, I/O signal 2-28 
cartridge BASIC 4-13 
cartridge, program 

See program cartridge 
CARTRIDGE RESET TAB, program cartridge signal 2-116 
+CAS 3-8 
cassette BASIC, system ROM 4-12 
cassette interface 

block diagram, cassette motor control 2-41 
block diagram, read hardware 2-40 
block diagram, write hardware 2-40 
connector specifications 2-41 
motor control 2-41 
output to audio subsystem 2-39 

cassette logic, BIOS 
See BIOS cassette logic 

character codes, cordless keyboard 5-27 
character set, compact printer 3-148, 3-149 
character set 1 3-128 

description 3-109 
character set 2 3-130 

description 3-109 
CLK, I/O signal 2-23 
clock crystal frequency, system 2-6 
color burst signal frequency 2-6 
color display 

connector specifications 3-83 
electrical requirements 3-81 
horizontal drive frequency 3-82 
operating characteristics 3-82 
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screen characteristics 3-82 
video bandwidth 3-82 

color / graphics 
all points addressable graphics (APA) mode 

high-resolution 2-color 2-58 
high-resolution 4-color 2-59 
low-resolution 16-color 2-56 
medium-resolution 4-color 2-57 
medium-resolution 16-color 2-58 
modes available 2-56 
screen border colors 2-45 
storage organization memory map 2-61 

alphanumeric (AjN) mode 
attribute byte definition 2-55 
attributes 2-43 
display character format 2-54 

block diagram 2-46 
character size and description 2-43 
characters available 2-44 
composite connector specifications 2-83 
CRT page register 2-47 
CRT j processor page register 

CRT page 0 thru 2 2-79 
processor page 0 thru 2 2-79 
video adr mode 0 and 1 2-80 

direct drive connector specifications 2-82 
four-color mode palette 2-50 
light pen connector specifications 2-75 
memory map 2-48 
mode selection summary 2-81 

sequence for changing modes 2-81 
page register 2-47 
programming considerations 

6845 CRT controller 2-75 
register table 2-76 

RF connector specifications 2-83 
ROM character generator· 2-44, 2-49 
sixteen-color mode palette 2-52 
storage organization 

accessing the RAM 2-47 
RAM address 2-47 

summary of available colors 2-53 
two-color mode palette 2-50 
video bandwidth 2-49 
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video gate array 
address register 2-74 
border color register bit functions 2-66 
mode control I register bit functions 2-64 
mode control 2 register bit functions 2-66 

attribute byte definition 2-67 
mode selection summary 2-81 
palette mask register bit functions 2-65 
palette registers 2-71 

format 2-71 
register addresses 2-63 
reset register bit functions 2-69 
sequence for changing modes 2-81 
status register bit functions 2-73 
vertical retrace interrupt 2-82 

video I/O devices and addresses 
6845 CRT 2-45,2-47,2-75 

register table 2-76 
command character, modem 3-40 
commonly used functions, cordless keyboard 5-38 
compact printer 

block diagram 3-134 
character set 3-148, 3-149 
connector specifications 3-150 
control codes 3-140 thru 3-141 thru 3-147 
description 3-133 
print mode combinations, allowable 3-140 
serial interface 

description 3-139 
timing diagram 3-139 

signal cable 3-133 
specifications, general 3-135 thru 3-138 

compatibility to Personal Computers 
black and white monochrome display 4-18 
color graphics capability differences 4-15 
color modes available only on PCjr 4-16 
comparison, PCjr to Personal Computers hardware 4-10 
non-DMA operation considerations 4-19 
screen buffer differences 4-12 
software determination of the computer 4-19 
timing dependencies 4-5 
unequal configurations 4-7 
user available read/write memory 4-12 
video hardware address difference 4-16 
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complex sound generator 
See SN76496N 
See sound subsystem 

connector for television 
channel selector switch 3-85 
computer / television selector switch 3-85 
connector specifications 3-86 
signal cable 3-85 

connector locations, system board 2-10 
connector specifications 

adapter cable for cassette 3-91 
adapter cable for color display 3-93 
adapter cable for serial devices 3-89 
attachable joystick 3-79 
audio 2-87 
cassette (system board) 2-41 
color display 3-83 
compact printer 3-150 
composite video (system board) 2-83 
connector for television 3-85 
direct drive (system board) 2-82 
diskette drive 3-29 
diskette drive adapter 3-25 
games interface (system board) 2-123 
graphics printer 3-115 
infra-red receiver (system board) 2-100 
I/O expansion 2-22 
keyboard cord 3-88 
light pen (system board) 2-75 
memory and display expansion 3-10 
modem 3-75 
parallel printer attachment 3-104 
power board 2-136 
program cartridge 2-117 
RF modulator (system board) 2-83 
system board 2-10 

control codes, compact printer 3-140 thru 3-147 
control codes, graphics printer 3-116 thru 3-122 
control latch, parallel printer attachment 3-10 1 
controller, floppy disk (FDC) 3-16 
cordless keyboard 

BASIC screen editor special functions 5-41 
battery power 2-102 
buffer 5-36 
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-CABLE CONNECT signal 2-101 
character codes 5-27 
commonly used functions 5-38 
data format 2-104 
data path 2-102 
disabling the infra-red circuits 2-10 1, 2-103 
DOS special functions 5-42 
extended codes 5-30 
function map, 83-key keyboard to cordless keyboard 5-25 
interface block diagram 2-106 
layout and keybutton numbering 5-22 
parity bit 2-104 
phantom-key detection 2-103 
scan-codes, matrix 5-23 
shift keys combinations, allowable 
shift keys priorities 5-33 
shift states description 5-31 

alt key 5-32 
caps lock 5-33 
ctrl key 5-32 
shift key 5-32 

special handling description 
break 5-34 
enable/disable keyboard click 5-36 
function lock 5-35 
functions 1 thm 10 5-35 
other characteristics 5-36 
pause 5-34 
phantom-key scan-code (hex 55) 5-36 
print screen 5-34 
run diagnostics 5-36 
screen adjustment 5-35 
scroll lock 5-35 
system reset 5-34 
typematic suppression 5-36 

start bit 2-104 
stop bit 2-104 
transmission timing 2-105 
transmitter, infra-red 2-103 
80C48, keyboard microprocessor 2-103 

COUNT, modem command 4-45 
CPU DLY 3-8 
CPU LATCH 3-9 
CR, compact printer control code 3-141 
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CR, graphics printer control code 3-117 
-CS2 thru -CS7, program cartridge signal 2-115 
-CTS, modem 3-71 

D 

DO thru D7 3-7,3-73 
DO thru D7, program cartridge signal 2-114 
-DACK 0, I/O signal 2-27 
DACK 0 3-21 
DATA 1 thru DATA 8, graphics printer signal 3-113 
data latch, parallel printer attachment 3-99 
DC2, compact printer control code 3-141 
DC2, graphics printer control code 3-118 
DC4, compact printer control code 3-141 
DC4, graphics printer control code 3-118 
DIAL, modem command 3-46 
differences, PCjr to Personal Computer 

addressing of internal modem 4-18 
addressing of serial port 4-18 
black and white monochrome display 4-18 
color graphics capability differences 4-15 
color modes available only on PCjr 4-16 
compatibility of hardware 4-10 
compatibility of configurations 4-7 
non-DMA operation considerations 4-19 
screen buffer 4-12 
software determination ofthe computer 4-19 
timing dependencies 4-5 
user available read/write memory 4-12 
video hardware address difference 4-17 

-DIRECTION 3-23 
-DISABLE CASO 3-8 
-DISABLE EDATA 3-7 
diskette 3-31 
-DISKETTE CARD INSTALLED 3-20 
-DISKETTE CS 3-21 
diskette drive differences, PCjr to Personal Computer 4-13 
diskette drive 

connector specifications 3-29 
electrical requirements 3-28 
load lever 3-27 
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media cooling fan 3-28 
sensors 3-28 

diskette drive adapter 
additional comments 3-19 
block diagram 3-14 
connector specifications 3-25 
digital output register (DOR) 3-15 
diskette drive constants 3-19 
diskette drive interface signals 3-22 
diskette format 3-18 
electrical requirements 3-24 
floppy disk controller (FDC) 3-16 
I/O channel interface signals 3-19 
location 2-10 
signal cable 3-13 
watchdog timer (WDn 3-16 

o thru D7, I/O signal 2-24 
DOS special functions 5-42 
-DRIVE SELECT 3-22 
DRQ 0 3-21 
DRQ 0, I/O signal 2-27 
-DSR modem 3-72 
DTMF (dial-tone modulated-frequency) 3-35 
-DTR, modem 3-71 

E 

electrical centering control, joystick 3-77 
electrical requirements 

color display 3-82 
compact printer 3-137 
diskette drive 3-28 
diskette drive adapter 3-24 
graphics printer 3-109 

enable/disable keyboard click 5-36 
ESC control codes, compact printer 3-141 thru 3-146 
ESC control codes, graphics printer 3-118 thru 3-127 
extended ASCII 5-21 
extended codes, cordless keyboard 5-31 
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F 

FF, compact printer control code 3-146 
FF, graphics printer control code 3-117 
FDC (floppy disk controller) 

See floppy disk controller 
floppy disk 3-31 
floppy disk controller (FDC) 3-16 

commands 3-18 
functions not supported 3-18 
I/O addresses 3-17 
power-up parameters settings 3-17 

floppy disk drive (FDD) 3-16 
FORMAT, modem command 3-47 
function lock, cordless keyboard 5-35 
functions 1 thru 10, cordless keyboard 5-35 

G 

games interface 
block diagram 2-120 
connector specifications 2-123 
digital input format 2-121 
joystick input data 2-119 
paddle input data 2-122 
pushbutton inputs 2-122 
resistance range 2-121 
resistive input format 2-121 
resistive to digital input equation 2-119 

GATE 3-9 
graphics 

See color/graphics 
graphics printer 

character set 1 3-128 
description 3-109 

character set 2 3-130 
description 3-109 

control codes 3-116 thru 3-127 
DIP switch settings 3-111 
electrical requirements 3-109 
environmental conditions 3-109 
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interface timing diagram 3-113 
signal cable 3-107 
signal pin assignments 3-115 

. signals, interface 3-113 thru 3-114 
specifications 3-107 

H 

HANGUP, modem command 3-48 
hardware differences, PC}r to Personal Computer 4-10 
-HEAD SELECT I 3-23 
HLDA, I/O signal 2-27 
horizontal drive frequency, color display 3-82 
-HRQ, I/O signal 2-26 
HT, compact printer control code 3-146 
HT, graphics printer control code 3-117 

I 

IBM Connector for Television 
See connector for television 

IBM PC Compact Printer 
. See compact printer 

IBM PC}r Adapter Cable for Cassette 
See adapter cable for cassette 

IBM PC}r Adapter Cable for IBM Color Display 
See adapter cable for IBM color display 

IBM PC}r Adapter Cable for Serial Devices 
See adapter cable for serial devices 

IBM PC}r Attachable Joystick 
See attachable joystick 

IBM PC}r Diskette Drive 
See diskette drive 

IBM PC}r Diskette Drive Adapter 
See diskette drive adapter 

IBM PC}r Internal Modem 
See internal modem 

IBM PC}r Parallel Printer Attachment 
See parallel printer attachment 
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IBM PCjr 64KB Memory and Display Expansion 
See memory and display expansion 

IBM Personal Computer Graphics Printer 
See graphics printer 

-INDEX 3-24 
infra-red link 

block diagram, receiver 2-98 
connector specifications 2-1 ()() 
functional description 2-97 
programming considerations 

parity errors 2-99 
phase errors 2-99 

receiver 2-97 
transmitter 2-103 
test frequency 2-98 

INITIALIZE, modem command 3-48 
IO/-M, I/O signal 2-26 
I/O channel 

expansion connector specifications 2-22 
I/O read/write cycle times 2-21 
map 2-29 
memory read/write cycle times 2-21 
port AO input description 2-36 
port AO output description 2-35 
signals 2-23 thru 2-28 

diskette drive adapter 3-19 
memory and display expansion 3-7 
modem 3-70, 3-73 

integrated circuits 
See 6845 CRT controller 
See 80C48 
See 8088 
See INS8250A 
See MCM6665ALl5 
See MK38000 
See TMM23256P 
See TMS4164-15 
See 8253-5 programmable timer/counter 
See 8255A 
See 8259A 
See 8284A clock chip 
See SN76496N 
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internal modem 
address, memory location of 5-13 
asynchronous communications element 3-68 
block diagram 3-36 
command 

arguments 3-41 
command character 3-40 
delimiter 3-41 
format 3-40 
format guidelines 3-40 

commands 3-44 thru 3-58 
connector specifications 3-75 
dialing 3-60 

status 3-60 
default state 3-63 
editing/ changing commands 3-59 
location 2-10 
loss of carrier 3-60 
modes of operation 3-68 
opposite commands 3-60 
programming examples 3-63 
signals 3-70 
smart 103 modem 3-37 
telephone company interface 3-74 
transmitter / receiver data format 3-70 
8250A 3-68 

description of registers 3-69 
-lOR 3-73 
INS8250A 3-68 
INS8250A -OUT 1, modem 3-71 
INT, graphics printer signal 3-114 
interrupt controller, programmable 

See 8259A 
interrupt setup example 2-16 
interrupt usage example 5-5 
interrupt vector list 5-7 
interrupts, hardware 

IRQ3 2-129 
+IRQ4 3-70 
+IRQ6 3-20 
+IRQ7 3-99 
priority 2-15 
used by system board 2-6 
used by I/O channel 2-6 
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interrupts reserved for BIOS, DOS, and BASIC 5-14 
-lOR, I/O signal 2-25 
-lOW 3-73 
-lOW, I/O signal 2-25 
IRQ1, I/O signal 2-25 
IRQ2, I/O signal 2-25 
IRQ7, I/O signal 2-25 

J 

joystick, attachable 
See attachable joystick 

K 

keyboard 
See cordless keyboard 

keyboard click, enable/ disable 5-36 
keyboard cord 

-CABLE CONNECT 2-101,3-81 
connector specifications 3-88 

keyboard microprocessor 
See 80C48 

L 

-LCG 3-9 
LF, compact printer control code 3-146 
LF, graphics printer control code 3-117 
light pen 2-74 
line spacing, graphics printer 3-108 
load lever, diskette drive 3-27 
location 

DIP switches, graphics printer 
diskette drive adapter 2-10 
internal modem 2-10 
memory and display expansion 2-10,3-5 

LONG RESPONSE, modem command 3-49 
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M 

maps 
See BIOS, memory map 
See cordless keyboard, function map 
See memory maps 
See scan-code map 
See system memory map 

matrix scan-codes, cordless keyboard 5-23 
MCM6665AL15 2-17,3-5 
MDO thru MD7 3-7 
media cooling fan 3-28 
MEM AO thru A7 3-7 
memory and display expansion 

block diagram 3-6 
configuration 

requirements 3-5 
connector specifications 3-10 
EVEN memory space 3-5 
location 2-10 
modules used, type 3-5 
ODD memory space 3-5 
signals 3-7 

memory maps 
BIOS 5-17 
BIOS, BASIC, and DOS reserved interrupts 5-14 
graphics storage 2-61 
memory address map 2-20 
reserved memory locations 5-15 
system, memory allocated for 2-20 
video color/graphics subsystem 2-46 

memory, 64K RAM 
See memory and display expansion 
See RAM 

memory refresh 2-17 
memory requirements 4-12 
memory, user available 4-12 
-MEMR, I/O signal 2-25 
-MEMW, I/O signal 2-26 
microprocessor, keyboard 

See 80C48 
microprocessor, system 

See 8088 
minimum mode, 8088 2-6 
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MK38000 2-19 
-MODEM CS/DISKETIE CS 3-72 
MODEM, modem command 3-50 
modem 

See internal modem 
+MODEM INTR 3-73 
modified frequency modulation (MFM) 3-13 
modules 

See integrated circuits 
motor control, cassette 2-39 
-MOTOR ENABLE 3-22 

N 

NUL, compact printer control code 3-147 
NEC fPDP765 3-13 
NEW, modem command 3-50 
NMI (Non-Maskable Interrupt) 2-7 
Noise Generator 2-93 
N on-Keyboard Scan-code Architecture 5-42 

scan-code map 5-45 
translate table format 5-44 
translate table default values 5-44 

o 

ORIGINATE, modem command 3-50 
-OUT 2, modem 3-71 
options, available 1-3 

p 

PAO thru PA7 2-31 
pause, cordless keyboard 5-34 
parallel printer attachment 

address, memory location of 5-13 
block diagram 3-97 
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connector specifications 3-104 
control latch 

reading from 3-101 
writing to 3-10 1 

data latch 
format 3-100 
reading from 3-99 
writing to 3-99 
printer control 3-10 1 

+IRQ7 logic diagram 3-99 
printer status signals descriptions 3-101 

PBO thru PB7 2-31 thru 2-32 
PCO thru PC7 2-33 thru 2-34 
PE, graphics printer signal 3-114 
phantom-key detection 2-103 
phantom-key scan-code (hex 55), cordless keyboard 5-36 
PICKUP, modem command 3-51 
port AO input description 2-36 
port AO output description 2-35 
power-on initialization stack-area memory location 5-13 
power cable 

color diaplay 3-81 
power supply 

connector specifications 2-138 
power available 2-135 
power board 

over-voltage over-current protection 2-137 
V dc outputs 2-136 

transformer 2-134 
over-voltage over-current protection 2-137 
Vac input 2-135 
Vac output 2-135 

pulse dialing 3-35 
print method, graphics printer 3-107 
print modes, graphics printer 3-116 
print screen, cordless keyboard 5-34 
print sizes, graphics printer 3-108 
print speed, graphics printer 3-107 
printer 

See compact printer 
See graphics printer 

printer status 3-10 1 
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program cartridge 
connector specification 2-117 
description 2-107 
momentary reset land 2-116 
ROM chip select table 2-114 
ROM locations, cartridge 2-118 
ROM mapping 2-107 
signals 2-114 
slot description 2-107 
storage conventions 

initial program loadable 2-108 
DOS conventions 2-110 
cartridge BASIC 2-111 

type ROM modules used 2-107 
programmable interrupt controller 

See 8259A 
programmable timer/counter, 8253-5 2-6 

Q 

QUERY, modem command 3-52 

R 

RAM,64K 
address space mapped to 2-17 
EVEN memory 2-17 
memory refresh 2-17 
ODD memory 2-17 
parity 2-17 
read/write cycle times 2-21 
speed 2-17 
type modules used 2-17 
6845 CRT controller 2-17 
+RAS 3-7 
-READ DATA 3-24 
READY, I/O signal 2-24 
reserved interrupts, BIOS, DOS, and BASIC 5-14 
reserved memory locations 5-15 
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RESET, I/O signal 2-23 
-RESET 3-20 
-RESET, modem 3-72 
RETRY, modem command 3-53 
-RI, modem 3-71 
-RLSD, modem 3-72 
ROM subsystem 

address space mapped to 2-19 
memory map 2-20 
read/ write cycle times 2-21 
type modules used 2-19 

ROM module code accessed by system 5-18 
ROM module addresses, valid 5-19 
-RTS, modem 3-71 
run diagnostics, cordless keyboard 5-36 

s 
scan-code map 5-45 
scan-codes 

cordless keyboard matrix 5-23 
default non-keyboard 5-43 

screen adjustment, cordless keyboard 5-35 
scroll lock, cordless keyboard 5-35 
serial port 

address, memory location of 5-13 
block diagram 2-127 
connector specifications 2-134 
control signals 2-129 
diskette operations conflict 2-125 
interface 2-129 
interrupt IRQ3 2-129 
modes of operation 2-128 

I/O decodes 2-128 
output signals 2-131 
ring indicate 2-130 
use of the divisor-latch access-bit 2-128 
voltage interchange levels 2-130 
8250A 

accessible registers 2-131 
features 2-125 
initialization program, sample 2-134 
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programmable baud rate generator 2-132 
baud rate at 1.7895 MHz 2-132 
maximum operating frequency 2-132 
output frequency equation 2-132 

SI, compact printer control code 3-147 
SI, graphics printer control code 3-118 
signal cable 

adapter cable for cassette 3-91 
adapter cable for serial devices 3-89 
diskette drive 3-13 
color display 3-81 
connector for television 3-85 
graphics printer 3-107 

SIN, modem 3-71 
SLCT, graphics printer signal 3-114 
smart 103 modem 

See internal modem 
SO, compact printer control code 3-147 
SO, graphics printer control code 3-112 
sound subsystem 

block dia~lam 2-89 
complex sound generator (SN76496N) 2-88 

audio tone generator features 2-89 
audio tone generator register address field" 2-91 
audio tone generator frequency 2-91 

frequency generation 2-91 
audio tone generator attenuator 2-92 
audio tone generator noise generator 2-93 
audio tone generator noise feedback control 2-93 
control registers 2-90 
interface 2-89 

connector specifications 2-87 
mpx{analog multiplexer) 2-87,2-94 

data transfer 2-95 
output buffer amperage 2-95 

signal description 2-87 
signal destinations 2-87 
sound sources 2-88 
use of an external speaker 2-87 

SOUT, modem 3-71 
special-functions, cordless keyboard specific 4-14 
special functions, cordless keyboard 

BASIC screen editor 5-41 
special functions, DOS 5-42 
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SPEED, modem command 3-54 
-STEP 3-22 
-STROBE, graphics printer signal 3-113 
system-accessible ROM-modules 5-18 
system block diagram 1-6 
system board 

block diagram 2-9 
clock crystal frequency 2-6 
connectors specifications and locations 2-10 
interrupts used by system board 2-6 
major components list 2-8 
RAM, 64K 2-17 
size 2-5 
subsystems list 2-6 
8253-5 programmable timer/counter 2-6 

system memory map 5-17 
system microprocessor 

See 8088 
system reset 5-34 

T 

timers 
watchdog timer (WDT) 3-16 

timing dependencies, compatibility 4-5 
timing diagrams 

parallel printer interface 3-113 
timing, keyboard transmission 2-105 
timing using I/O devices 4-5 
timing using program execution speed 4-5 
TMM23256P 2-19 
TMS4164-15 2-17,3-5 
-TRACK 0 3-24 
track 00 sensor 3-28 
translate table format, non-keyboard scan-code 5-43 
transmitter, infra-red 2-103 
TRANSPARENT, modem command 3-55 
typematic suppression 5-36 

22-Index 



u 
usage of BIOS 5-5 
usage of keyboard 5-21 

v 

vectors list, interrupt 5-7 
vertical refresh, color display 3-82 
video bandwidth, color display 3-82 
video color/graphics subsystem 

See color/graphics 
video gate array 

register addresses 2-63 
VIDEO MEMR 3-8 
VOICE, modem command 3-56 
VT, compact printer control code 3-147 

w 

WAIT, modem command 3-57 
-WE 3-9 
work space variables, BASIC 5-16 
-WRITE DATA 3-23 
-WRITE ENABLE 3-23 
write precompensation 3-13 
-WRITE PROTECT 3-24 
write protect sensor 3-28 

x 
~-coordinate 2-121,3-77 
~MIT, modem command 3-57 
+XRESET, modem 3-72 
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y 

y-coordinate 2-121,3-77 

z 
ZTEST, modem command 3-58 

Numerals 

64KB memory and display expansion 
See memory and display expansion 

6845 CRT 2-45,2-47,2-75 
register table 2-76 
80C48 2-103 

8088 
addressable range 2-6 
clock frequency 2-6, 2-13 
clock cycle time 2-13 
minimum mode 2-6 
NMI interrupt 2-15 
operating frequency 2-13 

8253-5 programmable timer/counter 2-6, 2-85 
cassette data to cassette control 2-39 

8255A-5 2-85 
audio input 2-85 
bit assignments 2-31 
cassette data from cassette control 2-39 
cassette motor control 2-39 

8259A (programmable interrupt controller) 
characteristics as set up 2-16 
hex types of interrupts issued 2-16 
interrupt assignments 2-15 
I/O addresses 2-16 
priority of interrupts 2-15 
setup example 2-16 

8284A clock chip 2-13 
SN76496N 2-88 
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incurring any obligation vvhatever. You may, of course, 
continue to use the information you supply. 
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