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1. FEARTURES

# 20 I/0 lines with handshake capability and 2 1&-bit
timers

+ serial interface: RS 232C and current-loop

* X-tal derived Prosrammable baud rate generator
# 15 possible baud rates from 50 to 19,200 baud
* serial echo mode

* false start bit detection

* external 1&x clock input for non-standard baud rates
(up to 125 Kbaud?

* prosrammable: word lensths. number of stop bits,
and parity bit seneration and detection

+ data set and modem control signals provided

+# parity ! odd, even, none, mark, space

+ full-durlex or half-durlex orperation

* prosrammable S, &, 7, 8 and 9 bit transmission

# gserial input and output signals are optically isolated
+ buffered data, address and control lines

+ dip-switch selectable decoding 1n 32 butes sters
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3. DESCRIPTION

The I0-2 card is designed to interface a KEMPAC system with a
serial communication devices e.g. a CRT or TTY, in conformance
with the specification of EIAR Standard RS 232C or 20 mA
current-loor. Opto-isolators are used to accomrlish a
electrical separation between the KEMPAC system and a serial
device. Baud rate selection is possible under software control
(50 -19,200 baud) and is derived from a standard 1.8432 MH=:

X—-tal.
The 20 I/0 1lines may be used for connectins a parallel

communication device or other user defined interfaces.

The card contains (see block diagram fig. 1 ):
a. data address and control line buffers
b. decodins logic
c. a VIA (&£522) for parallel I/0

d. a RACIA (&551) for serial 1/0 with
internal baud rate generator

e. opto-isolators
f. line driver and receiver

These circuits are described sererately below.

a. Buffers

The data and address lines are buffered with the octal bus
transceivers 74LS245 —-IC 1, 2 and 3.The transceivers for the
address lines however are used in a unidirectional mode (pPin 1
is logic "1"). The signals 02 and R/W are buffered with a
74185125 (a quad 3-state non inverting buffer).

~
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b. Decodins logic

The I0-2 card occuries 32 bytes in the memory map. The
lower 1& butes are used by the VIA for its registers. The ACIA
has 4 registers, therefore only the first 4 butes of the second
half are uniauve. To select a 32-bytes block in memory, the
10-2 card uses three 4-bit comparators (74LS8S) - IC &, 7 and
e. A comparison between the address lines RIS to RS and 11
switches will decide whether the data bus transceiver will be
enabled and the VIA/ACIA selected or not. An open switch will

be resarded as a losic "1°. Switch # & of the E-rpole
dirp-switch corresepond with the address line A1S3 # 7 with ARA14
and so on. An example for selection from $EC20 to $EC3F is
given below. 1
1021 1pl0
The address space in binary is ¢ 1110 1100 O01x xxXxx
address 8-pole dil switch
A1S=1 8 = oren
R14=1 7 = oren
A13=1 & = open
A12=0 S = closed
Ali=1 4 = opPen
A10=1 3 = opPen
A9 =0 2 = closed
AS =0 1 = closed
3 pPole dil switch
A7 =0 3 = closed
A& =0 2 = cloced
RS =1 1 = opren

This selection is to be preferred when the ID-2 card is used in
a KEMPAC-SYSTEM 1, 2 or 3. This 1n relation with the available

software.

c. The VIA

The VIA provides for 20 progsrammable I/0-liness; four of
these lines can be used for handshake applications. Tosether
with two 16-bit interval timers and a shift register a comrlex
parallel I/0 confisuration can be realized. For further
information on the €522, refer to the data sheet (not 1included
with the I0-2 description).
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d. The ACIA

The 6551 1is an Asynchronous Communication Adarter (ACIAD
intended to provide for interfacing the £500/6800
microprocessor families to serial communication data sets and
modems. Further details are given in the data sheet of the
6551 (see appendix). When the input sisgnals of the ACIA : DSR,
DCD., RxC and CTS are not connected to an communication
I1/0-device, their losic level will be pulled up to losgic '1? by
R13..R16&, when the four switches of 53 are oren. Closing one
of the switches will effect a logic 0’ at the corresponding
ACIA input.The dil swtich 83 1is specified accordins the

following table:

83 # 1 = DSR
S3 # 2 = DCD
83 # 3 = RxC
S3 # 4 = CTS
A program examrPle is given 1in charter 4 for serial

communication from a KEMPAC-SYSTEM to a CRT terminal (e.9.
Hazeltine—-1500) .

e. Orto—-isolators

The two opto-isolators (OC 1 and OC 2) separate the supprly
voltase of the I0-2 card from the connected serial in/outePut
device up to a maximum of 2.5 kV. The strars J2, J3 and J4
shoulcd be present accordina to fisure Za. An external rPower
supply of +12 V and -12 V, electrically separated from the
KEMPAC-SYSTEM, has to be connected to the I0-2 header. If
serparation is not needed. the 1nternal power suprPrly may be
vsed. The straps are now to be confisured according to
fig. 2b. This last configuration 1s factory installed.

EL————'-O o —
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fis.2a fig.2Zb
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f. Line driver and receiver

The line driver (75188) and receiver (75189), IC 9 and
IC 10, inter face data terminal equipment with data
communication eauiPment in conformance with the specifications
of EIA Standard RS 232C. The line driver has a limited output
current of typical 10 mA. It is Possible to reduce the standard
output swins (+/- 12 V) to TTL levels by insertins the diodes
Di and D2 (1N4142 or eauivalent).
The receiver has an input signal range of +/— 30 V (absolute
maximum)d and a build-in hysteresis. A carpacitor can be
connected (see schematic drawins marked: * )from pin 12 to
around to provide input noise filterins.
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ROOO-
AOO1-
pooOZ2-
RO04-
A006-
3008~
ROOA-
AQOC~
ROOE-
AO11-
AO13-
RO15S-
AO17-
RO17-
AOLE-
ROIE-
AOZ0-
ROZ3-
RO2S-
ROZE-
RO22-
ROZC-
ROZE-

D&
i
A9
(=
&3
(=3
&3
&9
8D
A9
€9
€9
&9
&9
ep
AO
B9
FO
ce
eD
20
30
4C

00
00
00

[}
(=)

00
01
32
00
00
00
10
OF
33
00
sz
Fo

30
06
03
03

EC

:TEST PROGRAM FOR KEMPAC I1/0-2 CARD

:Switches 2 and 4 of DIL-switch S3 must be closed.

to "received data"

sno parity

ino echo

sRTS low & TI disabled
$RI enabled

sDTR low

sstore COMMAND-regsister

51 stor bit
58 bits data
sinternal baudrate gen.
$19, 200 baud
sstore CONTROL-register

slast character

snext character

sstore TRANSMIT-register
slook for -ESCAPE

sno ESCAPE

0010

0020 s;Version 1.0

0030 s;Date 15-9-19E2

0040

0050

0060 3Connect "transmitted data“
0070 3(I/0 header pPin 17 and pPin 20)
00EO 3

00370

0100 .LS

0110 . 0S

0120 . BA $A000

0130

0140 ;LABEL DEFINITIONS
0150 INPUT .DE %200

0160 OUTPUT .DE %203

0170 INSVEC .DE $20¢&

0180 TDR .DE $EC30

0130 RDR .DE $EC30

0200 STATUS .DE $EC31

0210 COMMAND .DE $EC3Z2

0220 CONTROL .DE $EC33

0230 MONITDOR .DE $FOO03

0240 3

0250 ACIA CLD

0260 CLC

0270 LDA #0

0280 ADC #%00000000
0230 ADC #%00000000
0300 ADC #%00001000
0310 ADC #%00000000
0320 ADC #%00000001
0330 STA COMMAND
0340 LDA #0

0350 ADC #%00000000
0360 ADC #%00000000
0370 ADC #%00010000
0380 ADC #%00001111
0330 STA CONTROL
0400 INITY LDY #0

0410 TESTLP LDA TEXT,Y
0420 BE® INITY

0430 INY 5

0440 STRA TDR

0450 TESTLP1 JSR INSVEC
0460 BCC TESTLP2
0470 JMP MONITOR

-
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S. REMARKS

When the sisgnal RxD is used at the header pin &, Jjumper J1

must be removed,

otherwise two outputs are tied together.

1
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NOTE :

z

int/ext powersupply 1s strap selectable.

—
| IK‘BlMIPIAlG‘ HEADER PIN 22?1: 11/10-2
SYSTEM CONFIGURATION Date:18-8-1%¢
g _J
— )
PIN| FUNCT. | DESCR. JPIN| FUNCT. | DESCR.
1 -12V 2 +12V
O 3 gnd 4 gnd
[ ] 5 DTR 6 RxD
] 7 RxC 8 | Txp-
gy o [prinrer] rry [0 | primter] rry
? i n keill:oird Y 12 ke{gogr% TTY
- —T _':'— 13 | gnd 14| Dco
- 'f "‘:' - 15| cr1s 116 | psr
L 17 [Fe§eived rRs23z2c | 18 | RTS
Lo 191 4 ¢ 20 | 52957 | rs232c
: : 21 n.c 2? n.c
: e 23| n.c 24| n.c
Lo 25 | RESET 26 | RESET
: : | 27 | +12v 28 | +12v STR
b 29 | cB1 30 | ca1 4— ] [
: : 31 gnd 32 | +s5v
: : 33| PBO 34 | pao
Sl 35 | pB1 36| pa1
: : 37 | pB2 38 | pa2
" oo 39 | pe3 40 | Pa3
"'%::[’ EVER 41 | pBa4 42 | paa
43 | PB5 44 | paAs
45 | PB6 46 | rase
[ :I 47 PB7 48 | PA7
O 49 | cB2 50 | caz —»
Akt

A special flatcable is available for connecting
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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 |pPo P1

10 | P2 P3

11 | Pa P5

12 | P6 P7

13 |CRT CONTROL SYNC

14

15 |R/W RDY

16 | @2 ]l

17 |IRQ-REQ IRQ-ACK

18 | NMI RESET OUT

19

20 | D7 D6

21 | D5 D4

22 | D3 D2

23 |p1 DO

24 | RESET IN S.0.

25 | A15 A14

26 | A13 A12

27 | A1 A10

28 | a9 A8

29 | A7 A6

30 | A5 A4

31 | A3 A2

32 | A1 AO

DIN 41612 64POL-AC




