


I. Memory - 1/0 Map 

A. Pages 

OOOOH 
2-4 Kb ROH· 
System 1/0 

Page 0 

4000H 8-16 Kb Resident } System RAM 
Page 

8000H 16 Kb Expansion \ RAM 
Page 2 

lOOOH 16 Kb Expansion } RAM 
Page 3 

8. Page 0 - System ROI'+ - 1/0 Map 

1. Memory Read 

OOOOH 

0800H 

lOOOH 

2000H 

2800 

3000H 

3800H 

ROM A 
r-------- .... -

ROH B 

Spare ...,. _____ ..., ___ 
Spare 

Spare 

Spare 

RTC-A/0 Oata 

KBO-JSTK Data 
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MEMORY MAP 

Hexadecimal Addresses 

7 

3F 
40 

49 
4A 

40 
40 

SF 

60 

0 

FF 

FF 
00 

FF 
00 

21 
22 

7F 

00 

7F FF 

ROM 

Keyboard and Memory-
Mapped I/O 

TV Screen Display 

BASIC Variables Space 

BASIC Text Area (User 
program) 

Stack and ROM Variables 

B~SIC Interpreter 

Decimal Addresses 

0 

20 

16 
16 

18 
18 

19 
19 

24 

24 

• 

32 

47 

3.§.3_ - - - - - - - -
384 

943 
944 

745 
746 

447 

576 

767 

16K RAM 
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2. RTC - A/0 Data (Read @ )OOOH) 

07 00 

I II 
~~:;:, ::'t1-.====;::c::::::;c~o=u~ri~f~1 Va I ue ( 7 B i t ) 

..._ _____ Function determined by counter function 
select bits. 

07 & 06 of misc. output (3000H) 

a. 0 • no tape flux change when 07 i 06 • 00 
1 • tape flux change when 07 & 06 • 00 

J. Keyboard - Joystick Data (Read·~· 3800-3807H) 

07 DO 

I I I I I I I I I 
a. Read @ 3800H 

b. Read @ )801H 

Backspace 

Shi ft. Lock 

$hi ft 

2" 

---1') 

----o<.. 

------



~. Read @ 3802H 

7: 
6! 

5% 
-------4$ 

d. Read ~ 3803H 

e. Read ~ 3804H 

7 

• 

J 

H 

G 

F 

E 

0 

c 
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f. Read @ )BOSH 

._ ___ ,, 
------o 

------N 

"-------H .__________ l 

K 

g. Read @ 3806H 

z 
y 

x 
w 
v 
u 
T 

s 

h. Read @ 3807H 

O= L ft 

O• lft 

O• Lft 

0• Lft 

O• Rt 

0 •Rt 

O• Rt 

0 •Rt 
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- West 

- East 

- North 

- South 

- West 

- East 

- N..>rth 

- South 
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4. Memory ~rite 

a. Color Register A (IOOOHJ 

b. 

07 DO 

.__ _____ Color Register 00 Where: 

000 • Black 

001 • Red 

010 • Green 

011•Yellow 

100 • Blue 

101 • Hagen ta 

110 • Cyan 

111 • white 

Color Register 10 - Same as COO 

Tape f'l:>tcr Control -

Tare Output 
Dau to Tape 

1 • On 
0 • Off 

Color Regtster B (1800H) 

07 DO 

.,__ ______ tolor Register 01 - Same as COO 

Color Register 11 - Same as COO 

Intensity - Affects color ClO 

• tolor 10 1/2 intensity 

0 • Color 10 normal 

Software sound - Toggled by cpu to 
create desired tone 



Page 6 

c. Sound Register A (2000!-! - 2003) 

07 00 

~2000H 07 x x x x x x 
At tack 

Attr!cl< Re9iHor 00 .. 1. 95 MS 

0 • 3. 9 I(. 
01 .. 5.85 MS 
10 • 90 HS 

• 180 K 11 • 270 MS 

i\t tack Decay Capacitur Decay 

0 • .5 mfd 
07 (06 of 20_03~ 

(C) (R) 
1 ,. 1. 5 mf d 0 0 .. 21 MS 

0 1 • 340 MS 

07 00 0 • 213 HS 
1 • 1020 HS 

,~zoo 1 H 07 x x x x x x 

SL F' Resistor 

('\ ' 37 K v 

180 K 
00 • 173 H 

I = 10 • 35 Hz 
SLF' Capacitor 01 • 16 Hz 

0 "' mfd 
11 • 3 Hz 

• 1 

• 1. 1 mfd 

07 DO 

*2002H 07 x x x x x x 

vco (voltage cont ro I 1 ed osc.} register 

0 .. 12 K 00 .. 10,667 Hz 

= 330 K 01 .. 388 Hz 

1--~~~~~~~--~~VCO Caoacitor 

0 = . 005 rnf 

1 "' Not U~ed 

07 DO 

*2003H 07 x x x x x x 

Oeocay Resic;tor 

() :: 142 K Fast 

= 680 K $low 

Noise F•lcer Capacitor 

0 = 390 pfd i,1h i le noi :;e 

.01 mfd pink noise 
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d. Sound Register 8 (2800H-2803) 

07 DO 

*2800H 07 06 x x x x x x 

07 00 

*2801H 07 06 x x x x x x 

07 DO 

*2802H 07 06 x x x x x x 

D7 DO 

07 06 x x x x x x 

* Envelope Select 

vco 
One Shot 
Mixer Only 

vco Select 

0 • External voltage source 

• SLF 

Noise Fi I ter Resistor 

0 • 77 K 

• 330 K 

One shot sound terminated 

0 • sound I enab 1 e attack 

• begin decay 

Volume 
0 • Normal Volume 

= 1/2 Volume 

System enable 

0 ... enabled ;': 

= inhibited 

Envelope select 
*A one to zero transition 

shot to begin the attack 
2801H set to 0. 

VCO Ext. control 

0 • f ~ 

• f. 

Envelope select 2 

triggers 
with bit 

WES2 ESl • 

• 
• 
• VCO With Alternating Cycles 

the one 
D6 In 



e. Miscellaneous Output Regis~er (3000H) 

07 DO 

Audio Mixer Select: 

000 • vco 

001 • Noise 

010 • SLF/Noise 

011 • SLF /VCO 

100 • SLF 

101 • VCO/No i se 

110 • SLF/Noise/VCO 

111 •Tape Sounds to Audio 

A/D Channel : 

000 • Ground 

001 • ANLA - Analog 

010 "' ANLB - II 

011 • ANLC - II 

100 • ANRA - Analog 

101 • ANRB -

110 .. ANRC -

111 = VREF 

II 

II 

Left A 
II B 
II c 

Right 
II 

II 
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A 

Fire Button 

Potentiometer 

Spare 

Fire Button 

B Potentiometer 

C Spare 

For tape writ~. set bits to VREF 
'-----------Counter Function: 

00 = Tape input select 

10 = A/D start conversion 

11,,, No function 

01 = A/0 reset counter 

A/0 Conversion Sequence of Events 

1) out 07, 06 • 01, A/D Sci, Reset 

2) wait 40 uS 

3) out 07, 06 • 10, A/D Sel, Release, Reset 

4) w.J i t , 2 4 0 u S 

5) read counter 

0 • o.ov 
255 • 11.95V 



f. Memory Write 

OOOOH 

lOOOH 

1800 

2000H 

2800 

3000H 

3800 

4000H 

Spare 

Spare 

Color 0/1 

Color 2/3 

Sound ·u-

Sound 1 

Misc. 

Spare 

5. Page 1 - System RAM 

a. Video RAH 

b, Program RAM 

c. Optional Program RAH 

l~OOOH 

499F 
l.9AO 

SOOOH 

6000H 

7000H 

8000H 

COOCH 

FFFFH 

2560 Bytes 
Video Memory 

5632 Bytes 
Program 
Memory 

8 Kb 
Optional 
Program 
Memory 

Page 9 

8 Kb Basic System RAM 

~ 8 Kb Optional System RAM 

,, 
) 32 Kb Expansion Memory 

I ~t 
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C'O'Nr 

TP@ 
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_}~! 
J'I 

3 Dt:.D -·vv '"' 
lo ~II 

~~CRI 
+sv~ +5V 

7 (+11.V) 

" -"111 '1 CTS [..t ·vv -v 

~~CR'2. S" C.ND 
'7 ~ v _...~1 RX ·vvv -v 1. ,LI ' 

+SV ~~CR3 

" 4 TX '-' 
-~v~ -sv 

{-11.V) 

+_r 1 ..,-,;:) RiS 

81 

J 2 
g 

007 ., ....... , ...... DO~ , ....... DOS" 

4.,,.., 004 

3-v P03 
"I P01. 

~~ DOI 
1"'::: D()(ll .,,_., 

RS 2 3 2 '"tl" 
+sv-----

7/1/80 

':~ IOSTB -....., 

100 +sv 
! ('l. lc3 !,4 !,~ 

+sv 1 8 , 13 

Ii~ I I T 1 12. 

~ IO 
S3 

f; Generalized Schematic Diagram 



RS2321 "R" GENERALIZED PARTS LIST 

LOC. UAN. PART NO. DISC. 

IC! 1 LM358 

IC2 1 74LS04 

IC3 l MC6850 

IC4 or 4Z 1 40 DIP W/W Socket 

IC5,7 2 8131 

IC6,8 2 DIP Switch 

IC9 1 741$02 

IClO 1 8212 

ICll 1 40103 

IC12 1 4013 

IC13 1 555 

RPl,2 2 10 kohm, 8 SIP 

Rl,2,3,4,5· 5 5.1 kohm 

R6 1 10 kohm 

R7 1 10 to 50 kohm pot. 

CRl,2,3 3 5.lV Zener Diode 

Cl 1 lOuf, 15V Elect. Cap. 

C2,3,4,5,6 5 .01 to .1 uf Cer. Cap. 

C7,8 2 Determined by use 

• 

GENERALIZED RS232 °R" ASSEMBLY DRAWING 

s 
z .... 
t 

4-: 

l 
I 
I 

I 

l 

_,. 

~,~ 
• 

Bi~ 
J:~QB 11 

· a a a a 
g g 

ooooooooooooooooooocooo 
OOOJOOOOOOOOOOOOOOODOOQ 

..nooonco~oo ooo3alooooooooooooooo . 

RS 232 "R" ~Dm.T DB.W:»C 

J1 Fin 11 J1 Pin 8 

10 

=~ 

S Uta 
z z -

• 

a ca 

z~A i ~ LJ g g 
00000000003000000000000 

000~0000000000000000000 

.0000000~00 000000000000000000000 

J2 Pin /11 · J2 Pin 10 
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