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interface for JlPs 

The specifications for a serial 
interface between computer and 
terminal are given by the so-called 
RS232C and V 24 standards -
among others. Although these 
standards are in widespread use, 
this is not to say that all (micro-) 
computers include the correspond­
ing interface. 
Only Cl few components are 
required for a 'standard' interlace, 
The circuit described in this 
article can be used in conjunction 
with both the Elektor SC/MP 
system and the popular KIM 1. 

Figur.l . Int.rhlc. for th. SC/MP IYlt...,... 
Ttt. input ,i_ is eiv .... in f'gur. ,., . nd th. 
output In f lgut. lb. 

The main difference between computer­
and RS 232C/V24 signals is the defini­
tion of the signal levels. Within a com­
puter system it is common practice to 
use TTL levels, with logic .~' correspon­
ding to 0 V and logic 'I' 10 +5 V. The 
interface standards are rather different: 
logic '~. may be anythina between 
+5 V and +25 V, and logic' I ' is 'defined' 
as between -5 V and - 25 V. Note the 
level inversion: positive voltages for 
logic ,.,. and negative voltages for logic 
'I'! The supply voltages in the SC/MP 
system are +5V and - 12V, so it is 
'logical' to use these levels for '0 and ' I' 
respectively. 
No negative mpply voltage is available 
in the KIM I system, so an additional 
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power supply must be added (giving a 
voltage between -5 V and -25 V). Two 
positive voltages are present (+5 Vand 
+12 V). Either of these could be used 
for the positive logic level, bUI the 
higher voltage is to be preferred since it 
gives better noise immunity. The only 
disadvantage is that the power dissipa­
tion is higher in this case. 

SC/MP interlace 
The input/output software for the 
SC/MP normally uses the sense B input 
and flag 0 output for serial data transfer. 
A suitable interface for the~ connec­
tions is shown in figure I . 
The input interface (figure la) consists 

~ "' r~ ,,":~ ~O 
})-""1"{3.;;":I-..... ---J_p AS232CN 24 

1b 

BC547B P-' D1 ~~ inpul 

, oUS 

• 

.. 
I 

~BC5'" 
'-"" 

'-"', 

TTr ·SAS232CN24 

0 12 '1 



5-26 _ "'to, may 1979 

Figu" 2. Modif ;.d communQtion ;n-.rf_ 
fo, t'" KIM 1 mic,ocomputw. Inpul .nd 
output MCtlons • • ,given in f;gum Z. ,nd Zb, 
'IIfM'Ctiv .. V; th' ' ..... nt MCtions of th, KIM 
circuit ." .110 Nwn. 
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Figu,,3. Mul ti-pu.po .. p, inted circu it bo.rd 
for th.communQtiof"l intlrf_IEPS79101). 
Th' trICk layout is giv.., in f9m' 31; f igu •• 
3b i1 thl component I.yout for use with thl 
Ellktor SC/MP rystlm.OO fiour' le is fo, UH 
wtth th4 KIM. 
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of four components. A diode (DJ) and 
resistor (R2) limil the input signal, after 
which the transistor performs the 
co nversion 10 TIL levels. Resistor R3 is 
nOI required if the input siJnal conforms 
to the official standards. However, the 
interface can also be fed from an optc­
coupler or open-collector gate; in either 
of these cases R3 can be used as pull-up 
resistor. 
The output side of the interface is 
slightly more complicated. The TIL 
levels from the Se/ MP must be conver­
led to +5 V and - 12 V. A low outpul 
impedance is a must, since lines of up 
10 10 m (30') are quite common. 
FUlhermore, the circuit must be short­
circuit proof. 
Figure Ib gives the circuit. A current 
source (T3) is used 10 obtain the low 
output impedance ; it has Ihe added 
virtue of being short-circuit proof. A 
second transistor (T2) is included as an 
inverter, to obtain the correct logic 
level relatio nship between the flag ~ 
output and the interface output. Resis-
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tor RS is not strictly necessary: it 
improves the switching characteristic 
of the interface, giving sharper edges. 
The second output, via diode D4, can 
be used to drive the LED in an opto­
coupler. The output current win have 
to be reduced in that application, by 
increasing the value o f R7 to IS n. 
The same circuit can also be used for 
buffering the nag I' output, without 
altering the levels. In that case R8 
should be connected 10 supply common 
instead of negative su pply. The printed 
circuit board (figure 3) is deSigned to 
cater for all possible applications. 

KIM interface 
Only a few modifications are required 
if the interface is to be used in conjunc­
tion with the KIM 1. The TIY (teletype) 
interface in the KIM system will also 
have to be modified slightly. 
The serial data input is no problem: the 
same circuit can be used. The only 
difference is that the value of R I (in 
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fiJure I a) must be reduced to 470 n 
to cope with the heavier load require­
ment. The circuit is therefore as shown 
in figure 2a; it ca n be connected to the 
KIM's 'application connector' as shown. 
For the serial output, some minor 
surgery on the KIM board is required . 
The TTY output o n the KIM is intended 
for teletypes with a so-called current 
loop, but if it is to be used with the 
interface described here the polarity of 
the siJnal after the output gale must be 
inverted. Transistor T2 on the interface 
board is used for this, as shown in 
figure 2b. The track between PBI' (pin 
2S of U2) and pin 9 of U26 on the KIM 
board must be broken, after which T2 
can be wired in series as shown. The 
signal at output A-U on the application 
connector now has the correct polarity 
to drive the current source (T3 on the 
interface board). 

The printed circuit board 
All the options described, both for 
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OC00 
OCI0 
OC20 
OC30 
OC 40 
OC5ll 
OC60 
OC70 
OCOO 
OC90 
0CA0 
0CB0 
00:0 

C4 !l!; 35 C4 00 31 C4 OC 37 C4 86 33 C4 OC 36 C4 
95 32 C4 ~ CB FD C4 00 3E SF 80 C4 0A 3E C4 20 
3E 35 01 40 35 40 lC lC lC lC 01 C3 80 3E 35 01 
40 35 40 04 0F 01 C3 80 3E 31 01 40 31 40 lC IC 
lC lC 01 C3 80 3E 31 01 40 31 40 04 0F 01 C3 80 
3E C4 20 3E C4 10 CB FE C4 20 3E Cl 00 lc lC lC 
lC 01 C3 80 3E CS 01 04 0F 01 C3 80 3E BB FE 9C 
E5 BB FO 9C Al C4 0C CB FF 08 08 08 BB FF 9C F9 
00 90 8F 05 OC 00 30 31 32 33 34 35 36 37 38 39 
41 42 43 44 45 46 01 C4 64 8F 06 06 DC 01 07 C4 
09 C8 20 C4 F0 SF 02 s8 lA 98 10 40 04 01 CS 14 
01 lC 01 06 DC 01 E0 0C 07 90 ES 06 04 FE 07 3E 
90 04 00 00 00 00 00 00 00 00 00 00 00 00 00 00 

SCfM P and KIM systems, ca n be moun­
ted on the p .c . board shown in figure 3. 
The component layout for use with the 
SC/MP system is given in figure 3b; 
figure 3c corresponds to use in a KIM 
system. 
A so-called modem connector can be 
used, if required . The mounting holes 
for the connector correspond to those 
o f the p .c. board, so that the complete 
unit ca n then be mounted with only 
two bolts. The only thing to watch, in 
this case, is that the components must 
be mounted as nearly flush with the 
board as possible - there will not be 
much room between the board and the 
panel on which it is mounted! An 
alternative is to use a right·a ngle modem 
connector, so that the board can be 
mounted horizontally . 

Software 
The monitor program for the KIM I 
already includes a teletype routine. 
The selection between a hexadecimal 

keyboard or teletype input is made by 
a wire link on the 'application connec­
tor'. In this case, since the ITV input 
is required (even if it is actually used for 
the Elekterminal), the wire link (or a 
switch) between pins A-V and A·2 1 on 
the connector must be included. 
In the Elektor SCjMP system, no pro­
vision was made for connecting a 
teletype. However, only smaU programs 
will be required to obtain the necessary 
functions. As an example, a memory. 
dump routine is given in table I . By 
means of this program, the memory 
contents will be printed out in hexa· 
decimal - starti ng at a specified address. 
The length of the block is determined 
by the number of lines specified for t he 
print-out. When the complete block has 
been ' dumped' t he processor goes to 
the 'HALT' mode ; operating the HALT. 
reset key causes a further block to be 
printed out, etc. The 'modify' routine 
is used to enter the new start address 
in memory locations ~~l (upper 
address byte) and ~~4 (lower address 
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Rel-iltorl: 
RI-4k7 (4700) 
A2 " 4k7 
A3 - 4k7" 
A4" 10 k 
A5 - 1k" !lk) 
A6 - 1 k 
A7 - 6n8or15n" 
AS - 270 n/1 w 

Semiconductors: 
n ,T2" SC 107B. BC 547B or IIQ. 
T3 .. BC 177B. BC 557B or IIQ. 
01 ... 03 -0US 
04 .. OUS' 

.... tellt. 
Where values for Se/MP and 
KIM differ, the values for the 
KIM are givtm in braCkets. 

byte). In the same way, the desired 
block length can be stored in location 
tx: 13. The program itself is started at 
0C~~. 
The program listing given in table J was 
actually printed using this memory­
dump routine, as can be seen from the 
three underlined data bytes. 
The transmission rate is 300 band. .. 


