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1. FEATURES

40 I/0 lines with handshakine capability and 4 1&-bit

timers

2k RAM on board

3 spare IC sockets for max. 24k ROM or &6k extra RAM

: based on 6502 microprocessor

data, address and control lines buffered for easy
expansion

strap selectable decodinsg, full 635k address space
available

rpower—on reset

avto-reset circuitry for critical aepplications
single 5 volt supprly

Eurocard format

4k powerful monitor prosram available

: all IC’s in sockets for easy servicing

: lavout computer desisgned
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3. Descriprtion

The CP-1 card 1is designed to orPerate as a stand alone
controller card as well as part of the KEMPAC computer system.
The card contains (see block diasram fig. 1 >:

a. 6502 microeprocessor with a 1 Mhz X-tal cluck

b. two VIA’s (6522) for 170

c. three 28 Pins sockets for memory expansion (ROM/RAM)

d. power—on reset circuit

e. watchdog circuit

f. decodins logic

9. data address and contrbl-line buffers

These circuits are described sererately below.

a. 6502 micropProcessor

A detailed description is given in a 6302 data sheet.

b. VIA’s

The two VIA’s provide for 40 programmable I/0-lines; eisht
of these 1lines can be wused for handshake applications.
Tosether with four 16-bit interval timers and two shift
registers, a complex I/0 confisuration can be realized with a
single CP—-1 card. For further descriptions of the 6322 refer
to the datasheet. C

When the KEMPAC—-monitor prosram is uwsed on the CP-1, the
I1/0-lines are prartially used fbr connection with a Centronics
compatible erinter, audio loatt and save hardware, a "bell" and
a ASCIlI-keyboard with a 8x8 matrix. In this case still 10 1I/0
lines are available for user pPUrroses.

N
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C. Memory expansion

The ‘three spare 28-pins IC—-sockets can be used Foﬁ memory
exrPansion. A wide range of different memory IC’s is possible:

EPROMS: 2716, 2516, 2732, 2532, 2732A
2764, 68764
RAM’ s: TMM2016 NMOS

M58725 NMOS
HM&6116 CMOS
MVS516 CMOS
And many more Pin compatible tures

ROM’ s: 2316, 2332, 2364
: Or Pin compatible tyres

See charter 4 how selection of the memory IC’s is made.

d. Power—-on reset circuit

The rpower-on reset circuit consists of a 3535, orerating as

.an one-shot. When Power is apPlied to the CP-1 card, the reset

input of the 6502 uP (and the two VIAR's) will be held low for
arpproximately S msec. A reset is also accomplished by
connectins K24a to O Volt, denerally done bw an external

switch.

e. Watchdos circuit

The function of the 'watchdos circuit’ is to generate a
reset pulse every second., unless the user pProgsram resets the
watchdos circuit within this time. This ensures a restart of
the erosrams when this eprosram should fail, due to an
environment with largse voltase spikes. Two jumpers select this
watchdos mode (JP1 and JP2). to reset the watchdog timer it is
necessary to tossle output pin CAZ of VIA 2. REMEMBER THAT

—

YOUR PROGRAM SHOULD RESET THE WATCHDOG TIMER EVERY 450 msec.!!

The circuit is build up around the CMOS IC 4060. This is.

a i4—stage divider with a reset input. The oscillator
frequency is determined by R&, R12 and C3 accordinsg to the
followinag formula:

,

~
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1/ (2. 2%R6*C3) ~when R12=10%R6&6-

The freauency at output R12 is calculated:

£C012)=1/¢2. 2%10k0Dhm*10nF) * 1/(2exp12) = 1.1 Hertz.

T i/ = 0.9 sec.

The 4060 will start with all outputs low, so @12 will so
hish after 0.9/2 = 0.45 sec.
Wwhen Jumper JP1 is present, transistor T1 will be .turned on so
that pin 2 of the 5395 will so low. this activates the reset
circuit and the prosram is reentered by the reset vector.

f. Decoding logic

Decoding of the two VIA’s and the memory expPansion
IC7 - ICY9 is realized by the IC'’s S5 and 6 (74LS1435). These are
1 of 10 decoders with orpen collector outputs. This facility
allows a ’wired—or’ confisuration with the output lines. The
upper 3 address lines are connected to IC4. This will result a
decoding of eisht 8K blocks (see drawins). ARddress lines R1Z,
A1l and A10 are decoded to eisht 1K blocks by ICS.

It is Possible by making a specific connection in the
jumper array to select the VIA’s or memory expansion within a
specified memory area. The 2Kx8 RAM on board occurpies address
space from $0000 to $07FF. The 6502 uP needs RAM at location
$0000 to $00OFF for zero rpage modes and indirect addressing, and
$0100 to $01FF for stack. so the address space of the described
2K RAM area is fixed. For decodine see fis.3 on rage 8.

Al11 address and data lines are buffered with the bus
transceiver 74LS245 (IC 1,2 and 3). This allows memory
expansion in an easyYy way. Every other KEMPAC-card is buffered
toos this eliminates 1load problems with the address and data
bus. The control lines @2 anhd R/W are buffered bw IC13

(74L504) and IC15 (74L832).
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4. EXAMPLES FOR ADDRESS SELECTION

In the schematic drawins and table, numberinse is based on
a 28-epins 1IC. If you use a 24-pins IC, BE SURE THART YOU PUT IT
IN THE SOCKET IN THE RIGHT WARY '!'(see numbers between

rparenthesis).

The examPle on the next pagse shows a configuration with a
2K EPROM, 4K EPROM, 8K EPROM and 2 VIR’s (should You ever want
such a configuration') with a minimum used address srace.

In this configuration both VIA’s require 1K memory spPace
of which only the first 32 bytes are uniQaue.

5. REMARKS

The CP-1 card 1is delivered with our standard memory

decoding.
specification:

4K EPROM at $FO00 - $FFFF
VIA 1 at $EB10
VIR 2 at $ES00

This conforms with our monitor progsram KMON. but can be chansed
by the user.

NOTE:

When the CP-1 card is used in combination with the VID-2
video—-controller card, Jumper JP4 must be Present. The
standard card is delivered with this Jjumper installed.
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DECODING LOGIC (EXAMPLE)
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CONNECTIONS FOR VARIOUS TYPES OF MEMORIES:
JM 1 JM 2 JM 3 M 4 JM 5
pin 27(x) pin 23(21) | pin 22(20) |pin 20(18) | pin 2(x)
EPROM 2716 not used J5 A/B JGND A/B JP18 12/3/4| not used
2Kx8 ¢ Vpp ) ( OE ) ( CE )
2732 not used JA11l JGND A/B JP18 12/3/4| not used
4Kx8 ( A1l ) ¢ OE ) ( CE )
2532 not used ‘J5 A/B JP18 12/3/4| JAll not used
4Kx8 ( Vpp ) ( PD ) ( Al1 )
68764 not used JA12 JP18 12/3/4( JA1l1 not used
8Kx8 ( A12 ) ( CE) ( A1l )
2564 JP18 12/3/4| JA12 JGND A/B JA11l JGND A/B
8Kx8 ( Cs2 ) ( A12 ) ( PD ) ( A11 ) ( Cs1 )
2764 J5 A/B JA11 JGND A/B JP18 12/3/4| JA12
8Kx8 ( PGM ) ( A1l ) ( OE ) ( CE ) ( A12 )
—— e~ — .
RAM 2Kx8 not used JRRWN JGND A/B JP18 12/3/4| not used
( WE ) ( OE ) ( CE)
4Kx8 JPRRWN JA1l JGND A/B JP18 12/3/4| not used
( WE ) ( A1l ) ( OE ) ( CE)
8Kx8 JPRRWN JA11 JGND A/B Jp18 12/3/4| JA12
( WE ) ( A11) ( OE ) ( CE) ( A12)

fig. 3
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FUNCT. | DESCR. | PIN| FUNCT. | DESCR.
1 GND 2 +5V
3 2PAO column 1 4 1PAO row 1
5 2PA1 column 2 6 1PA1l row 2
7 2PA2 column 3 8 1PA2 row 3
1
49 9 | 2pA3  [column 4 | 10 |. 1PA3 row 4
2PA4 column 5 | 12 | 1pa4 row 5
2bAS5 column 6 | 14 1PAS5 row 6
column 7 16 )
2bA6 beep enal 1PA6 row 7
" 2pA7 column 8 | 18| 1pa7 row 8
" acaz  |wor gp2* |20 | 1caz  |t@Pe out
e le
2CA1 not used 22 1CAl1 not used
n.c 24 set not used
overflow
d.c 26 n.c.
r-—
n.c 28 | n.c.
2CB1 user 1,0 | 30 | 1cp1 - |Printer
acknowl
GND 32 +5V
2PBO  |user 1,0 | 34 | 1PBO prigser B
1- 2PB1 user I/0 36 1PB1 prlg:er
printer
L 2PB2 user 1,0 | 38 | 1PB2 D3
oDD 2pB3  |user 1,0 |40 | 1p3  |PTIRteT
EVEN .D3
2PB4 user 1,0 |42 | 1pB4 pr1;2er
2pB5 . |user 1,0 | 44 | 1PBs png;er
2PB6 user 1,0 | 46 | 1PB6 p“g;er
RTcontradl printer
2
PB7 13a Jp4* 48 1PB7 D7
IRQ ackn. printer
2CB2 L(l?c Jp3* 50 1CB2 data str.

*= jumper option: JP

K

jumper number
KEMPAC bus
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BOARD LAY-OUT AND LOCATION OF JUMPERS
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,KIBIM'PIA'G) SUGGESTED Code. A
SYSTEM MEMORY-MAP Date:s-6-1982
__ p
' B
$FFFF .
KEMPAC-
MONITOR $F000
$F000 4K CRT-
$E800 $EFOO CONTROLLER
VIDEO-RAM ,,
$E000 £
ASSEMBLER reserved:
EDITOR F.D.C. EXP. 1/0
(8K) ADC. ETC.
ROM
$cooo . 2xVIA
BASIC } ON
|  MEMORY CP-1
(8K) . EXPANSIO
] 8K
RAM/ROM |
$A000 < $E800
MEMORY
EXPANSION
8K
$8000 =
MEMORY
$6000 F EXPANSION
16K
$4000 Sl
MEMORY
$2000 > EXPANSION
14K
$0800 - )
' | SYSTEM RAM..|
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SYSTEM BUS- STRUCTURE Date:z-c-1982
e
.

PIN A

1 ~ A ~A

2 ~B ~B

3 | PWRFAIL +5V BAT

4 |+12v +12V

5 |-12v -12V )

6 +5V (Vcce) +5V (Vce)

7 |GND GND

8 |GND GND

9 |Po P1

10 |P2 P3

11 | Pa P5

12 |P6 | P7

13 |CRT CONTROL SYNC

14 _

15 |R/W RDY

16 | @2 o1

17 |IRQ-REQ IRQ-ACK

18 | NMI RESET OUT

19

20 | D7 D6

21 | Ds D4

22 | D3 D2

23 | D1 DO

24 | RESET IN S.0.

25 | A15 A14

26 | A13 A12

27 | A1 A0

28 | A9 A8

29 | A7 A6 .

30 | A5 A4

31 | A3 A2

32 | A1 AO

DIN 41612 64POL-AC




