16K RAM Personal Computer

SCHEMATICS

and Parts List

® Six different points of the main electronics

® A memory map with I/O System ROM
RTC-A/D

Test point wave forms
Key board - controller data

Color and sound register information

RS232 expander
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Memory - |/0 Map

A.

Pages

00O0H

2-4 Kb ROM
System /0

Page 0

4000H ]8-16 Kb Resident
System RAM

BOOOH |16 Kb Expansion
RAM

Page 2

1000H |16

RAM

Kb Expansion Page 3

}
} Page |
;
}

Page 0 - System ROM - |/0 Map

1. Memory Read

0000H
0800H

1000H

2000H
2800

3000H
3800H

4OOOH

ROM A

e > w» @ w=n = e omb

ROM B

Spare

@ o comw  emn s wwn co- =

Spare

Spare

Spare

RTC-A/D Data

KBD-JSTK Data
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MEMORY MAP

Hexadecimal Addresses Decimal Addresses
0 0
ROM
7FF 2047
Keyboard and Memory-
Mapped 1I/0
3FFF 16383_ _ _ _ _ _ _ _ _
4000 16384 A

TV Screen Display

49FF 18943
4A00 18944

BASIC Variables Space

4D21 19745
4D22 19746
BASIC Text Area (User
program)
5F7F 24447
Stack and ROM Variables 16K RAM

6000 24576

BASIC Interpreter

TFFF 32767 v
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2. RTC - A/D Data (Read & 3000H)

07 DO

MY ———Counf Value (7 Bit)

Function determined by counter functicn
select bits.

07 & D6 of misc. output (3000H)

a. 0 = no tape flux change when D7 ¢ 06 = 00
| = tape flux change when 07 & 06 = 00

3. Keyboard - Joystick Data (Read « 3800-3807H)

07 00

a. Read @ 3800H

) 090

AEEENN

I

L Sp2CE

——— (R

s T 3 b

e Backspace

Shift Lock
Control
Shift
b. Read @ 3801H
D7 0
HEEN 1
L_.zn

b 1 Y

04
——— e




c.

d.

Read ¢ 3802H

D7 00
HEREEREER
| S——
9)
el
7:
6!
52
4$
3!
Read @ 3803H
D7 DO
NN EEEEE
T—8
A
?
Read ¢ 380ULH
7 D9
HEEEEND
- o

o o m m o X — o
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Read @ 3805H

TTTITTITI T
T .

X f X Z O v O

Read @ 3806+

Z D9

HEEEEN

Read @ 3807H

D7 00

L1111 |

L— 0=1Lft

——— Q= Lft
0= Lft
0= Lft
O= Rt
0 =Rt
0= Rt
0 =Rt

West
tEast
North
South
West
East
North
South
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Memory Write

a.

Color Register A (1000H)

07 00

TO | TN €10 |COO

L—-—-—-— Color

000 = Black
001 = Red
010 = Green
01t = Yellow
100 = Blue

Register 00 Where:

101 = Magenta
110 = Cyan
111 = winite

Color Register 10 - Same as (00

Tape motor Lontrol - = On
=

of f

1
0

Tape Output
Data to Tape

Color Register B (1800H)

07 00

sspijcit jcol

L——-------—'Color Register 01 - Same as CO00

Color Register 1! - Same as COO

Intensity - Affects color C10
1 = Color 10 1/2 intensity

0 = Color 10 normal

Software sound - Toggled by cpu to
create desired tone
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c. Sound Register A (20004 - 2003)

07 00
*2000H D7 JD6 X X X X X X
[ Attack
Attack Registor 00 = 1.95 MS
Cl = 5.85 MS
0=33x 10 = 90 MS
1 = 180 K 11 = 270 MS
Attack Decay Capacitor Decay
07 (06 of 2003t
1 = 1.5 mfd 0 0 = 21 MS
0 1 = 340 MS
07 00 1 0 = 213 MS
1 1 = 1020 MS

x2001  [o7 [o6 fx x x x x x|

SLF Resistor

¢ = 37 K
00 = 173 H
I = 180 K 10 = 35 Hz
SLF Capacitor 01 = 16 Hz
11 =
0= .1 mfd 3 Hz
1 = 1.1 mfd

07 00
#2002 o7 |06 |x x x x x X

VCO (voltage controlled osc.) register
0=12K 00 = 10,667 Hz
1 = 330 K ol = 388 Hz

vCQ Capacitor
0 = .005 mf
Not Used

—
]

07 DO
x20031 o7 J o6 [x x x xxx ]

Decay Resistor
¢ 152 K Fast
1 = 680 K Slow

Noise Fulter Capacitor

0 = 390 pfd white noise

I = .0t mfd opink noise
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d. Sound Register B (2800H-2803)

07 00
*28004 |07 |06 | X X X X X X

VCO Select
0 = External voltage source
1 = SLF

Noise Filter Resistor
0=77K
1 = 330 K

07 Do
*2801H D7 J D6 | X X X X X X

One shot sound tcrminated
0 = sound/enable attack

| = pegin decay

Volume
0 = Normal Volume
1 = 1/2 Volume

07 Do
#2802H {07 | D6 [X X X X X X

System enable
0 = enabled =
1 = inhibited

Envelope select |

*“A one to zero transition triggers the onc
07 00 shot to begin the attack with bit D6 in

|§7 [06 IX XXX XX [ 2801H set to O.

VCO Ext. control
0= 2
1 = 4

Envelope select 2

* Envelope Select

£S2 ES]
0 0 = VCO
0 1 = One Shot
1 0 = Mixer Only
1 1 =

VCO With Alternating Cycles



e. Miscellaneous Output Register (3000H)

07

00

L——— Aud

000
001
010
011
100
101
110

A/D
000
00!
010
011
100
101
110
111

io

c

Mixar Select:
vCo

Noise
SLF/Noise
SLF/vCO

SLF

VCO/Noise
SLF/Noise/VCO

Tape Sounds to Audio

hannel:

Ground

ANLA - Analog Left A
ANLB - " ‘B
ANLC - " *oC

ANRA - Analog Right A

ANRB - " "
ANRC - "
VREF

8
C
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Fire Button
Potentiometer
Spare

Fire Button
Potentiometer

Spare

For tape write, set bits to VREF

Counter Function:

00 = Tape input select

10
"
01

]

]

A/D start conversion
No function

A/D reset counter

A/D Conversion Sequence of Evants

1)
2)
3)
4)
5)

out 07, D6 = 01, A/D
wait 40 u$

Se

1, Reset

out 07, D6 = 10, A/D Sel, Release, Reset

wait, 240 uS
read counter
0= 0.0V

255 = 11.95V
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Page

Memory Write

0000H
Spare

Spare

1000H
Color 0/1

1800
Color 2/3

2000H | Sound O
2800

Sound 1

3000H
Misc.

3800

Spare
LOOOH

1 - System RAM

Video RAM
Program RAM
Optional Program RAM

4000H
2560 Bytes
493F |Video Memory

Lgad

50004 [5632 Bytes
Program
Memory

6000H

8 Kb
Optional
7000H }Program
Memory

8000H

COOO0H

FFFFH

8 Kb Basic System RAM

8 Kb Optional System RAM

32 Xb Expansion Memory
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GENERALIZED RS232 "“R' ASSEMBLY DRAWING

RS2321 "R" GENERALIZED PARTS LIST T BE oy 00000000 §' V80 o g (o ¢
‘GQDG 1 > - amn gl S| 6
LOC. QUAN. PART NO./DISC. — !
&y (] 3 4" § ]
1C1 1 LM358 ‘gz?z 3 ' LR TR
R _ 7>
IC2 1 741504 P ‘ e
Ic3 1 MC6850 hﬁ’jm cl+ ; ; [:]L‘ 2 3
v ®» < ~ o o
v LY
IC4 or 4Z 1 40 DIP W/W Socket A2 10 L ] g 8
Q 9
1C5,7 2 n ‘3 1 ot
s 8131 9 3| oco00000000000000000C000
1C6,8 2 DIP Switch $0030000000000000000000
. 0000300300 gp0203000060000000050
1C9 1 741502
1C10 1 8212
ICl1 1 40103
RS232 "R" AGSEMBLY DRAWING
IC12 1 4013 '
J1 Fin #‘l\ /.h Pin 8
1C1 . F3 6oooooon  S° s .
3 1 555 i ';66 r;" 2 s
[¥Y v A4 AR
RP1,2 2 10 kohm, 8 SIP — 3 4
ry [
R1,2,3,4,5 5 5.1 kohm gg 2
LR
R6 1 10 kohm R L
R7 1 10 to 50 kohm pot. ¢¢ <t + o o
v —c— ~¢ 8 8
v 9 o o
CR1,2,3 3 5.1V Zener Diode N il 10 S 8
[~ J. -~ §
1 11 8 8
C1 1 10uf, 15V Elect. Cap. lg l ma”w ®!| ocoooooono03000000000000
€2,3,4,5,6 5 .01 to .1 uf Cer. Cap. G0030000909390602000000
. 0000000330 000003000000000009000
c7,8 2 Determined by use ‘ 7 \
J2 Pin #1 "J2 Pin 10
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