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1. DESCRIPTION 

The RC730 is the keyboard for the RC750 microcomputer. The 

keyboard is based on the position-code principle. I.e. that 

a depression of a key results in the transmission of a 

position code. Therefore the host computer must perform a 

translation from position codes to e.g. ASCII. When a key is 

released, 128 (decimal) is added to the position code and 

this code is then to be transmitted. I.e. that a single 

"hit" on a key results in the transmission of 2 codes. The 

position code allocation is shown in fig. 1.2. 

The position codes is transmitted to the host in a serial 

form. The keyboard provides both data and clock information.
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Figure 1.1: Keyboard layout. 
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1.1 Hardware Survey 
  

The RC730 keyboard consists fo two modules: KBC751/KBC752 

and KSA75l. 

KBC751 is the controller module and KSA751 is simply the PCB 

where the keyswitches are mounted. 

The controller performs the "reading" of the switches, the 

transmission of position codes and the generation of 

"keyswitchclicks". The controller has also got a connector 

which is intended to be used in conjunction with a mouse. 

Fig. 1.3 shows the physical interconnection of the modules. 

The connection to the computer is made through the cable 

KBL574. The definition of the cable is as follows: 

° Pin 1: Strobe Clock from keyboard 
a,? 

54 2: Serial Data from keyboard 

3: no connection 

4: OV 

Front view 5: 6,5 V - 7,5 V supply 

5P DIN-connector Shield connected to housing 

(DIN 41524)
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2. THE KEYBOARD CONTROLLER (KBC751/KBC752) 

The KBC751/KBC752 is based upon a 8039 single chip micro- 

computer. The program for the microcomputer is stored in 2 K 

x 8 ROM (2716). 

In this section the hardware around the microcomputer will 

be described. The KBC751/KBC752 assembly drawing is shown in 

fig. 2.1. 
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2.1 Logic Diagrams and Functional Description 

  

Signal Description 

MOUSECON Serial data input from mouse. 

RX . Returnline for the two SHIFT-keys. 

RO-7 Returnlines from the KSA751 

TO, Tl Input from nationality switch 

DAO~7 Data-Address bus. 

LATCH Strobe signal present in the mouse 

connector J3. 

ALE Address latch enable 

PSEN Program store enable 

A8-A10 3 most significant address bits. 

DATA Unbuffered DATAOUT-line 

CLOCK Unbuffered inverted CLOCKOUT line 

CLICK Controls the activation of the 

relay 

S0-12 Scanlines used on the KSA751 

SX1l, 2 Scanlines dedicated to the 

nationality switch and the two 

SHIFT-keys. 

DATAOUT Serial data from keyboard. 

CLOCKOUT Strobe clock from keyboard. 

Ji e
d



  ait 
  

      

  

-42 *¢ so™N 3 ° *$V_ SUPPLY 
£3 7808 uc. | { 

coe ; Cf br4InF/1aVv 
E, Jie 1 yt: 5,6 Ov NLL ov Zar) | ov 

LY 

+5yV OW   

VOC VDD ss 

XTAL1 

XX OR 
L5 

Mounita NTA L 
XX = 6MAZ 

RES 

& 
Ww 
G
O
G
G
Y
L
Y
 
G
E
 

    
KBC 751 KEY BOARD CONTROLLER 7



10 

  

  

  
  

  
  

  

  

  

  

    
      

  

      

  
          

  

  

              

      
      
    
    

      
  
    

  

  

  

  

  

  

        

  

    

  

                
  

  

  
  

        

      
    
  

  

    
  

      
  

  

    

48 DSO-7 
27 

4 
DA OW BI OE dalg QV 8\f0 Dol 
DRT UGG 4 OF TA D7 
DR’K Me $740 Ad Dé 
DAI Y3b3 0319 “543 D3 
DA YRLIDY ICN YIA4 DY 
DASE WLADS O55 BIAS DS 
DPENLND Blk 2\76 De 
DAT D7 ONG 1147 D7 

1 LE af Me 2H 
7 8-2 fs LH 40 
48-372 AY VPP 

18-23 A CE Ge 
2 7 

18-§ PsEy 7) 
2 4h 

; #5) 43 
A 0 

313 39 
ZAC 52 

, 22|D sale _9 

4 8-37 CLICK TCD 4} S720BE 
[2073 Og BOE OA7 3 

L_g296 sabvnrarr de GY =7e 3 
25 S614 74) 4S pi S671 9 3 

“pV S74 44 05 bal s7 72-9 ¢ 
1 CD S8IR Bi) S87 - 10% % 

2 |p? YS sgy7 bf 597-47 3 
Bld I 41498 4B 3 

q 

3 540120 5 L610 2-1 3 
| 28 Q3 SH % Be sil 1y-7% 3 

Ye N21 Stir ft) £5 bd Sl 70-74 3 
4 $73 05 bf 

y O Sth b 610 
+ 5 / 

Rr: ” pl Ri Dbp - 27 pe 
714270 , —Ptio On 

10k. 406) 14 151 
L_S}o 

LED ~~ 2H Mey 4 141 4 / ; - ) 

10K 4B iG #21 zs 
Ov Bai, oo! 2 Lhe 3 

4748 i 93 — 
7 

L4\ CD 4. Zt 7 
YO" 

*hY | 7 
dH CD gpl Z2 7 

Rf [lz 4049 

gKs ; 5 DART J1-78. 
4 8- INSF 

Bd p72N2907 | 

ov OV 
7 i“ DQ 

1-36 CLOCK Bi cd > CLOCK OUT T1910, 
449 rx L La . 

cyt in 5F 

OV 

KBCT5/ KEY BOARD COINT2OLLER aL



Se 
11 

2.2 Special Hardware Features 
  

The keyboard scanning 

The scanning circuit consist of the 4 IC's 1, 2, 3 and 4. 

The IC4 is a 4-to-16 line demultiplexer. The IC's 1, 2 and 3 

form a line of 18 inverters with open collector outputs. 

One, and only one, of the scanlines SO-S12 and SXl1, 2 will 

be pulled low at a time. The rest of the scanlines will be 

in the high impedance state. The line to be pulled low is 

selected by the 4 selectlines A-D on IC4. 

The selectlines A-D is connected to the addresslines A4-A7. 

The STROBE-input on IC4 is connected to the most significant 

addressbit, Al0O. The following figure will describe the 

scanline addressing. 

  

                  
  

  

MSB  »~—————— ENABLES SCANNING LSB 

AlO}] A9} A8} A7 {| AG; AS} A4}] AZ] A2| Alj} AO | BIN 

H2 Hl HO HEX 

CONTROLS ‘DON'T 

SCANLINES CARES         
  

Example: In the address 043B(H) the scanline S3 will be 

pulled low. 

In the address 0431(H) the scanline S3 will be 

pulled low. 

In the address 0331(H) none of the scanline will be 

pulled low. All lines will be in the high impedance 

state. 

In the address 06D7(H) the scanline SX1 will be 

pulled low.



The return lines 

12 

Port 1 defines the returnlines from the keyswitch assembly 

(KSA751). The figure shown below shows the principal 

function of the returnlines, RO-R7. 

ScAW 
LINES 4 

  
PORT <   

Example: 

  

  

  

  
  

eo ti 7 
! wy \~ LEX SULICH 

| 
5 | | .___ . 

2 | So oe 

! BO B7 

| 
Xd | i . 

: ? L 
co yo 

20 | ~ 

i 

27 | .   
  

  

Assume that 

Assume that 

address for 

The S5-line 

  
the switch BO is closed. 

the return-lines is read, and that the 

this operation is 0456(H). 

is then pulled low, and the reading 

will then show that the LSB of part 1 (RO) is "0". 

This will mean that BO is closed. 

The MSB of part 1 (R7) will be "1" since B7 is 

open. 

If the reading of part 1 was done while the address 

was e.g. O50F(H) then the LSB of part 1 (RO) will 

reflect the status of switch AO.
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The nationality switch 
  

SWl in the KBC751 diagram is the nationality switch. This 

switch is a binary-count switch. The switchfunction is 

described in the following scheme. 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

Sxl SX2 

LOW LOW 

Pin pair: 7-9} 6-12] 4-14/1-15) Tl TO|T1 TO 

switch position 0 O Oo Oo Oo L LIL Lb 

1 0 0 0 Ss L HAIL L 

2 O 0 Ss O L LiL & 

3 0 0 Ss Ss L Hil GF 

4 0 Ss 0 0 H LUjJL L 

5 0 Ss 0 Ss H HIJL L 

6 O Ss Ss 0 H Lit i 

7 0 Ss S Ss H Hj|L 4H 

8 Ss 0 0 0 L L{sH UL 

9 S 0 0 5 L H|H L 

A S 0 Ss 0 L Lf{H &H 

B Ss oO Ss Ss L Hj{|H FH 

Cc Ss Ss oO 0 H LjH 

D Ss Ss 0 S H Hj|{H L 

E Ss S 5 oO H L|H 4H 

F Ss Ss Ss Ss H H|H 4H                 
  

S = Shorted O = Open L = Low H = High 

To the right in scheme is the state of the two test inputs 

shown; as a function of the switch position and the state 

off the two scanlines (IC no. 3 pin 10 and 12).
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The handshake 

Port 1 and 2 of the 8039 microcomputer has a special 

feature: Each bit in the ports can function as both an input 

and an outputline. this feature is used in making the 

DATAOUT-line bidirectional. 

The DATAOUT-line is, when inactive, pulled high via an 50 K 

Ohm resistor located inside the 8039. 

The internal structure of the I/O-parts is shown below. 

ORL anL — 

! BV 
i 

“5V 

al 
INTERNAL fH 5K 2 sok 

Bus, o ‘ 4 2 
BD . 10 

  

  
  

Fue   PIN 
FLOP T PORT 1 i 

! AND 2 

i cix @ { 

WRITE 
PULSE = 

      

      
  

  
      INPUT 

oN in 

Whenever the computer is not ready for receiving data from 

the keyboard, the computer will pull the DATAOUT-line low. 

this low level will be detected at port 2's bit no. 4. 

  

This handshake feature is a very efficient way to avoid 

overrun in the keyboard-receiver-circuit. 

The click device 

In order to simulate the "click"-sound of a ordinary 

typewriter, the KBC751/KBC752 is equipped with a relay 

(RL1). This relay can be used to create a “click"-sound 

whenever a key is pressed. The relay is controlled by bit 

no. 6 in port 2. A low voltage on this pin will turn on the 

relay.
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In order to create a well defined "click"-sound, the pulse 

to the relay is as follows: 

H 

L       

9mS 

Mouse connection 

KBC751/752 is prepared for the connection of a mouse. The 

mouse will send serial data to the KBC at a baudrate of 

1200. The KBC is then to pass on the mouse-information to 

the computer. 

Two types of mouseconnectors can be used; this is shown by 

the double layout of J3 (J3A) in fig. 2.1.
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3. THE KEY SWITCH ASSEMBLY (KSA751) 

The KSA is simply the printed circuit board where the 

switches are mounted. The diagram is shown on page 18. 

3.1 The Phantom Phenomenon 

The KSA is very simple but there is still a problem 

concerning the detection of depressed keys. Consider the 

example shown below: 

+5V 

50 Sf Se 

2O 
, fv Lv 
A yp YB 

Rt 

  

  ? 7 
q yp lara 

£2 
        L gv 

Yr y - 

If SO is pulled low, RO and R2 will also be pulled low, 

indicating that A and E are closed. The next step in the 

scanningprocedure will now be to pull Sl low. RO-R2 will now 

be high indicating that none of the switches B, C and F are 

closed. The situation described here will be normal. 

Consider now this situation: 

  

*5Y 

SO S7 Soe 
{ 

ZO Sy fo Zz 

me 9g yr 2 
2d 
  

        

en
ed



17 

When SO is pulled low, RO and R2 will be pulled low 

indicating that A and E is closed. When now S1 is being 

pulled low, RO and R2 will be pulled low. This would 

normally indicate that F is closed, but this is actually not 

so. This condition is called a phantom condition. The 

condition is caused by the connection from B to A and to E. 

This is shown in the figure. We will see that the phantom 

condition will occur whenever the switches in 3 corners of a 

layout switch quadrangle is closed. The effect of the 

phantom conditionis that two scanlines (here SO and $1) will 

look as though they were equal. I.e. that A and E are closed 

and B and F are closed. 

The equality will in the program be used as a criteria for 

the presence of a phantom condition.
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4. THE MICROPROGRAM 
  

The microprogram for the 8039 single chip micro-computer is 

stored in a 2716PROM. 

There exists 3 versions of the PROM: 

ROC191 is the originally PROM with no mouse-support. 

ROC315 is basicly a ROC191 except for the selftest-routine. 

ROC315 will transmit an error-code when a key is 

depressed during power-up. 

ROC405 is basicly a ROC315 with a mouse-handling-routine 

added. 

4.1 Error-Codes 

When power is applied the KBC performs a selftest. The test 

is divided into 3 "sub-tests" which are performed in the 

sequence shown below: 

1. First the PROM is being testet for a zero checksum. If 

this test fails 4 "cliks" are being transmitted and the 

"position code" 254 decimal is send to the computer. 

2. The keyswitch-assembly is then being tested for any 

depressed key during power-up. If a depressed key is 

detected 1 "click" is transmitted and 253 decimal is send 

to the computer.
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3. Port 2 are the 8039 microcomputer is then being tested. 

The test fails if the setup value written to the port 

does not match the actual read value. If the test fails 2 

"clicks" are transmitted and 252 decimal is send to the 

computer. 

If no error conditionis detected 3 "clicks" are transmitted 

and 255 decimal is send to the computer. 

* 
t
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CODE ASSIGNMENT 

  

  

CODE DECRIPTION 

255 OK-code 

214 | 

. ) Available error-codes 

244 | 

2437) 

. p Nationality codes 

228) 

227 Not used 

226 ) 

99 )   
Release codes 

Not used 

Position codes 

Not used
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