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INTRODUCTION 
  

This manual gives a technical description af the RC702/RC703 

Microcamputers. 

The RC702/RC703 are self-contained computer systems - together 

with keyboard, video itonitor and flexible dise they make up an 

operational system. Basic system cmfiguration is briefly 

introduced in subsection |.1. 

The microcomputers themselves contain the following parts (a nore 

specific explanation is given in subsection 1.2): 

  

Part Functional description and diagrams in 

Microcomputer Board & 

Character Generator Chapter 2. 

Cabinet (with cables, 

transformer and recti- 

fier uit) & Power 

supply Chapter 3. 

To the extent suitable, all diagrams and figures are oamtained m 

the right-hand pages and the matching text m the corresponding 

left-hand pages. 
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System Configuration 1.1 oe) 

Basic system configuration follows the pattern shown: 

  

  

  

  

  

  

  

  

  

  

  

  

            
          

RC702 RC703 

-1 -2 33 -1 -2 =3 

Keyboard RC721 + + + N/a | N/A {| N/A 

RC722,001 + + + N/A | N/A | N/A 

RC722,008 |N/A! N/A | N/A + + + 

Monitor RC752 + + + + + + 

Flexible RC761-] N/A i i N/A | N/A ] N/A 

Disc RC761-2 N/A + i N/A | N/A | N/A 

Drive  *RC762-1 m | N/A | N/A | m | N/A | N/A ' 
*RC762-2 + N/A | N/A + | N/A | N/A UO 

*RC764 m_| N/A | N/A {| m | N/A j N/A 

RC765-1 N/A! N/A | N/A |N/A] i “i 

RC765~-2 N/A | N/A | N/A |N/A + i 

+ = available ‘ 

N/A = not available MIC702/703 MzICc704/705 

= mandatory 

i = inclusive Foo 19-008 
  

*) RC762 and RC764 mutually exclude me another. 

Technical manuals are issued seperately for each of the item 

groups above as well as for cther qcptional equipment. O 

Fig. 1 shows an example of how to corinect the tits. 
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$c TS 
(P) ’ @) 

' 
a 

1 ; peesesey 
VIDEO ’ YEXTERAL =! 
MONITOR bowen a-) FLOPPY-pisc } 

% (alternative 

nm 
Pree | i 

~* Beer ad 
@ 

e 

(s) | (P) Pd {s) {S) (P) 
‘ . 
a 

ae 

MICROCOMPUTER 

BUILT-IN 
MENT 
FLOPPY 

KEYBOARD                   

(S) = Signal cable 

(P) = Power cable 

Figure 1: Configuration; connections; example. 
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Microcomputer Construction 
  

The construction of the microcomputers is based on the following 

components: 

MICxxx - Microcamputer Board. 

ROXxxx - Firmware Module (Character Generator, etc.). 

KBNxxx - Cabinet Module (Cables, Transformer, etc.). 

POWxxx - Power Supply. 

The relationship between RC702/RC703 and specific modules is as 

follows: 

RC7xXx MICxxx KBNxxx POWxxx Note: 

RC702 (48 KB RAM) MIC702 KBN702 POW739 1) 

RC702 (64 KB RAM) MIC703. KBN702 POW739 1) 

RC702 (64 KB RAM) MIC704 KBN702 POW739 2) 

RC703 (64 KB RAM) MIC705  KBN705 PON746 2) 

  

1) Foo 19-008 *) may be used 

2) FCO 19-008 *) implemented on the board 

*) The FCO (Field Change Order) concerns the installation of a 

data separator - further information is found throughout the 

subsections 2.3.12 and 2.4.2. 

The relationship between MIC7xx and ROXxxx is as follows: 

  

SEMI . 

AUTO CHAR CHAR 

PROM SEL LOAD PROM 1 GEM GEN 

MICxxx  (pos.55)  (pos.66) (pos.65) — (pos.81) —_— (pos.82) 

MIC702 ROA320 ROA375 - ROA296 ROA327 

MIC703 ROA320 ROA375 - ROA296 ROA327 

MIC704 ROB268 ROB237 - ROA296 ROA327 

MIC705 ROB268 ROB357 ROB388 ROA296 ROA327  
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Figure 2: MIC702 - Microcanputer Board; layout. 

 
 

 



  

MICROCOMPUTER AND CHARACTER GENERATOR 
  

2.1 General Description 
  

2.2 

The microcomputer board is built ma single circuit board. Power 

is supplied via a 4 pin connector, ani the following supply is 

required: 

+5 V typical 2.5 Amp. 

+12 V typical 0.1 Amp. 

-12 V typical 0.1 Amp. 

The board layout is shown in fig. 2 which also shows the input/ 

output connections. 

Block Diagram 
  

2.3 

Fig. 3 shows a block diagram of MIC70x (the same diagram applies 

to all microcanputer boards). In the diagram is shown where each 

bleck is found in the circuit diagrams. 

Functional Description 
  

The functional description follows the block diagram. This paper 

dees not omtain a full description of all the fimctions of the 

VLSI circuits used. This kind of informations may be supplied by 

the manufactures of the VLSI circuits. 

The description is almost the same for the different boards, If 

there are differences, they are mentioned - if not, the boards 

are referred to as MIC/Ox. 

2.2 

2.3 

 



  

  
  

  

  

  

  

        
  

        
  

  
  

  

  

      
  

  

    

  

      
  

  

  
  

        

  

    

  
          

  

  

  

    

    

  

    

        

      

                  
                

  
  

                    

os) W/O. TEST 7 

4 1, | ADDRESS 
b atari  f ADDR. (05153 /\ (BECOOER 

cpu. tO HICO 
a 

Karen) 
. Mic ot» ua 

KEYBOARD 

PARALL. 
— PARALLEL OUT vo KY ROM 

Cc) contr, r— 
MIC Q7 LUC OF. 

] 

x . 1 

: FLEX. H FLEX. 
‘S) Ca 1K ott KO WIS) 

asc f CONTR. 1 
116 09 s| | 3 

MIC 10 i & 
TERMINAL 4 ; 

Cee septa i 
5 8 \} TIMING N 

PRINTER CONTR — i, a |: a ae, 
a BYTES 

MIC 46 MICOS RAM 

_| > 
I HCO. 

COUNT/TIM. 4 2 
CONTR. K__ KI BUS (9:9) REG, K_ 

BAUD RATE LUC 25 
MICAS ; 

6) sates | aD, > REG. [oon tae ST 

: MICOS 
MIC 5 

r KI > ora A00R.:7) 

if VIDED MICOS 
MIC DISPLAY K 

a CONTA. 

twice 4 K 
Alc tf 

Ln PAR. 

wee a, om -——=————> vInEO out 

> CONV. 
Mic tg APA 

Figure 3: MIC70x; block diagram.



  
2.3.1 

  

CPU Description 2.3.1. 
  

A block diagram of the architecture of the Z-80A CPU is shown in 

fig. 4. The diagram shows all the major elements in the CPU and 

it should be referred to throughout the following description. 

Z-80A CPU contains 208 bits of R/W memory that are accessible to 
the programmers. Fig. 5 illustrates how this memory is can 

figurated into eighteen 8-bit registers amd four 16-bit 

registers. 

All Z-80A registers are implemented using static RAM. The regis- 

ters include two sets of six general purpose registers that may 

be used individually as 8-bit registers or in pairs as 16-bit re- O 

gisters. There are also two sets of accumilators and flag regis- 

ters. 

   



  

a : 8-B/T DATA BUS 

  

      

  

  
  

            

          

  

      

DATABUS 
CONTROL 

NST. INST. {\ 
DECODER, INTERNAL DATA BUSY ALL 

13-LINES REG 

eam Ya CPU CPY 
CPU PND \CONTROL CPU REGISTERS 
SYSTEM CONTROL 
CONTROL 
SIGNALS 

‘ ADDRESS 

O CONT BOL 

16- BIT 
ADDRESS BUYS 

Figure 4: Z80A-CPU; block diagram. 

  

  

  

  

      
  

  

HAIN REG SET ALTERNATE REG SET 

4 - NX 

AECUMULATOR FLAGS ACCUMULATOR LAG 

A la A F GENERAL 

‘@) 3b a B! c’ PURPOSE 

D. E D’ £' REGISTERS 

H ZL H’ L! 
’ INIERRUPT| MEMORY 

VECTOR REFRESH e     
LNDEX REGISTER IX SPECIAL 
  

INDEX REGISTER LY | > PURPOSE 
  

STACK POIWTER SP REGISTERS 
  

PROGRAM COUNTER PC         

Figure 5: Z-80A-CPU; registers. 
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CPU timing can be broken down into a few very simple timing dia- 

grams. The diagrams show basic qoerations with me wait state 

(the wait state is added to synchronize the CPU to the RAM mem 

ory). Figs. 6 to 8 show the CPU timing. 

The Z80A CPU can execute 158 different instruction types includ- 

| ing all 78 of the 8080A CPU. A description of this may be cb- 

! tained fram Zilog Z80A CPU Technical Mammal. 
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‘S) MI CYCLE 

2) v7 72 TW 73 74 
L50ns. 
  

  

                

  

BO: AIS X AIC ) Giger y | 
  

  

  

        
  

  

  

      

  

7 WAIT 

C) 7M! 

DO:D7 | IN \_ 

        

  

  

                      
  

  

Figure 6: Instruction OP Code Fetch. 

  

              

  

  

  

  

  

    

    

  

PS erand 77 7a TW rw 73 

CLK | | 

7 INT Ptr ee en TO 

© AO: A45 — y PC X 

a \ [— 
7 MREQ \ 

7L0RQ 

DO:d7 {tv} —               
Figure 7: Interrupt Request/Acknowledge. 

oO 
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DO-D7 

7ZORQ 

7 RD 

DO -b7 

7WR 

DOWD? — 

7? 7a 

13 

Tw 73 77 
  

            

  

HMENORY HRDR 
  

    

  

  

  
  

    

  

        

LV 

    

  

i505 
  

  

  

  

  

    

  

DA. [4 O71 

  

  
  

  

  

  
  

    

LN 
  

      

  

  

    

  

DA VA OW7| GS 
          

Figure 8: ZS0A-CPU; timing waveform diagram. 

    

MEHOR?Y 
READ 

MEMORY 
WRITE 

LWPUT 
CYCLE 

OWT PUT 
CYCLE 

  

  

 



NS 

2.3.2 

  

14 

Address Decoder 
  

The addressing of devices is made very simple with the circuit 

shown in diagram page MICO3. Each device uses 4 addresses except 

the DMA controller which uses 16 addresses. This is shown in fig. 

9. 

3%) 
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Ml nm } 

' Addr. i 

!No! Name iIC type Caments 
> i 

: 00 {rsp | 18275 Parameter port 
Ol: - Command port 
02 ; - 

103: - ! 
, 04 | FLOP HPD 765 Main status reg 
! 05 | - Data reg 

foo; - jor 18272 
1. 07: i 

+ 08 : SIO ZB0A-SIO2 Data channel A 

; 09 j - Data channel B 

; OA i - Control channel A 
OB: - {Control channel B 

0c; aie ZB0A-CTC | Channel 0 to SIOA 
: OD - Channel 1 to SIOB 
i OE - Channel 2 int disp 
; OF - Channel 3 int flap 

10 PIO ZB0A=PIO Data keyboard $ 

11 - Data parallel I/o 
12 - Control keyboard 
13 - Control parallel I/o 
T4 SWITCH input: 8 bit fram switch 
15 - Output: bit 0 controls 
16 - Motor enable, bit 1 
17 Controls MAXI select     
18 {Enable PROM 0.1 

19 }Disable PROM 0.1 
IA |Enable PROM I 

IB {Disable PROM 0.1 

In MIC702 and MIC/03 all four 

Instructions disables PROM 0.1 
(both PROM's); 
(See also fig. 10). 
  

Ic [Enable sound Tn MIC702 and MIC703 ali four 

  

  

  

  

        

1D - instructions enables the sound 
1E [Sync select if 
IF {bit O = 1 
20 
21 

{ 

: AAR 
EE 
EF . 

FO DA AM95T7A~4 [Use of the 16 Registers 
. - or is described in the 
. - I8237-2 MANUFACTURER's MANUAL 

FF -       

Figure 9: Address decoding. 
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Addressing of dynamic RAM and ROM is made using the PROM in Pos. 

55. 

Program instructions which set the flip-flop differ according to 

MIC70Ox applied: 

  

MICKxx Program 

beard instruction PROM O PROM 1 

MIC702 
cur (18 HEX), A DISABLE DISABLE 

MIC703 

our (19 HEX), A DISABLE DISABLE 

MICTO4 our (18 HEX), A ENABLE ‘ ENABLE 
MIC705 j ’ 

our (1A HEX), A *) DISABLE ENABLE *) 

*) A special flip-flop, PROM CONTROL |, makes it possible ly to 

enable PROM 1, leaving PROM 0 disabled. 

   



  

  

we
 

  

  

  

  

  

  

  

  

        

  

  

  

        

RESET 

Figure 10: MIC/Ox; address space. 

  

ADDRESS 

‘ 0000, H 
i 

4000; 4000,; 

EN DY 

8000,, OUT 8000, 

EN DYN OUT 

C000,; c000,; 

FFEF FIFE 

Flip-flop Pos. 42 Flip-flop Pos. 42 

SET 
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t 

Parallel I/O Controiler 
  

The Z-80A parallel I/o (PIO) interface cmtroller is a program- 

mable, two part device which provides interface between the CPU 

and the two commectors for keyboard and for parallel I/o. The 

diagram is shown om page MICO7. The block diagram is shown in 

fig. 11. The internal structure of the ZS0A~PIO consists of a bus 

interface, internal omtrol logic, port A I/o logic, port B I/o 

logic, and interrupt emtrol logic. 

Each of the two port I/O logic is composed of 6 registers. The 

registers include: an 8-bit input register, an 8-bit axtput re- 

gister, a 2-bit moderegister, an 8-bit mask register, an 8-bit 

input/output select register, and a 2-bit mask cmtrol register. 

Before using the PIO it has to be programmed to the wanted Inter- 

rupt Vector and qerating mde. This is described in mamals fram 

Zilog. 

The timing diagram in fig. 12 shows input fron keyboard. The 

interrupt system is described in subsection 2.3.7. 
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ZNTERNAL 

CONTROL DOTA LINES 
LOGIC. PORT CBT 

7) 
DATA BUS L/o WANDS WAKE * EBIT, IBUS 
COE. THTER WAL BE. . FACE DATA LIMES 4 PORT OBIT 
CONTROL B < LINES UNTER RUPT 2/0 HANDSHAKE 

CONTROL 
INTERRUPT GLINES|_LOGIC 

        
  

  

* 

HANDSHAKE nok wsed fo KEYBORRD 

Figure 1]: ZQ0A-PIO; block diagram. 

Zz, Tee, rae 73) 

CLK 

7KEY STROBE 
  

      

kEY (0:7) 

  7£NT 

      

  

      

Figure 12: Keyboard input; timing diagram. 
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Serial Input/Output Cotroller ° 
  

The 780-SI0/2 (Serial Input/Output) is a dual-channel multi-func~ 
tion peripheral camponent designed to satisfy a wide varity of 

serial data commmicatis requirements in microcomputer systems. 

Its basic function is a serial~-to-parallel, paral lel-to-serial 

converter/controller, but - within that role - it is cmfigurable 

by system software so its "personality" can be optimized for a 

given serial data canmmications application. 

The Z80-SIO/2 can generate and check CRC codes in any synchronous 
mode and can be programmed to check data integrity in various 

modes. The device also has facilities for modem controls in both 

channels. Block diagram for the Z80-SIO/2 is shown in fig. 13. 

The internal structure includes 280A CPU interface, internal con 

trol and interrupt logic, and two full duplex channels. Each 

Channel contains read and write registers, and discreet cotrol 

and status logic that provides interface to modems. 

The logic for both channels provides formats, synchronization, 

and validation for data transferred to and from the channel 

interface. The modem control inputs, Clear to Send (CTS) ani Data 

Carrier Detect (DCD) are monitored by the discreet control logic 

under program control. All the modem control signals are general 

purpose in nature. 

The programming for the SIO/2 is very ecanplex and is described in 

manuals fran Zilog. ‘ 

The Z80-SIO/2 in connection with MIC702 and MIC703 is capable of 

handling asynchronous formats; in connection with MIC704 and 

MIC705 it is also possible to handle synchrmaius formats. 

  

2.3.4... 
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The interface for MIC704 and MIC705 is extended the fol lowing 

way? 

1. The modem input signals CALLING INDICATOR and DATA SET READY 

may be sensed by the program when using the instruction: 

IN (IC HEX), A 

The cmtents of A will be: 

BIT O - CALLING INDCIATOR A 

BIT 1 — DATA SET READY A 

BIT 2 = CALLING INDICATOR B 

BIT 3 — CATA SET READY B 

2. The SIO channel A may be used in syncrhonous mode. In this 

mode the clock signals are supplied fran the modem. To do so, 

a flip-flop has to be set by using the following instruction 

OUT (1E HEX), A 

The resulting state of the flip-flop depends mm the value in A 

bit 1, 

- if I: flip-flop set. 

- if O: flip-flop reset. 

a 

  
 



  

23 

e 

  

LINFERNRLA |CHANMELA 
CONTROL | |zeEan/wRITh 
LOGIC REGISTERS           

  

  

    

              
  

            

  

  

  

  

    

  

/\ 
DATA BUS 
Poammuaps iit 

INTER INTERWAL BUS 
FACE 

CONTROL VO 
LINES LNTERRUP [CHANNELB 

CONTROL | |READ/wRIi 
3) ’ Pocic_| |eeaisre 

cHAA____ 
WEL SERIAL DATA 

—-| 4 

PIN | S/1GNAL 

. TA. MODEM 
TRANS. DA. OUT com —E MODEM 

"T pec.pvaTe = Iry AA Ee CONTROL   

  

  

  

  CLEAR To sEWD*|IN 
TS 

  

  

  

a 

3 

4 | BEQ.7O SEND our 

re] 

7 

8 
    

              
    
  

0 CROUND SJ WEL SER/AL DATA 

, DATA CARRIER DET|IN 

20 | DOTA ERM READY OUT rae 

CONTRA MODEM 
PIN CONNECTION FOR | B CONTROL 
SERIAL Ifo CONTROLLER ae     CONNECTOR 25 PIN CANNON. 
CHANNEL B70 St (TERMINAL) 
CHANNEL BTO Jd (PRINTER) 

* IF PRINTER CONNECTOR TO 7 BUSY. 

  

Figure 13: Z80A-SIO/2; block diagram; signal comnection to JI and 

6) 32.    



  

2.3.5 

24 

Counter Timer Controller 
  

  

The Z80A Counter Timer Controller (cic) is a progranmable four 

Channel device that provides counting and timing fimctions for 

the system. The diagram is shown in page MICI5 and the block dia- 

gram is shown in fig. 14. 

The internal structure of the Z80-CIC consists of a 780 CPU bus 

interface, internal control logic, four counter channels, ami in- 

terrupt control logic. Each channel has an interrupt vector for 

automatic interrupt vectoring, and interrupt priority is determi- 

ned by channel mmber with channel 0 having the highest priority. 

The channel logic is canposed of 2 registers, 2 camters, and 

camtrol logic as shown in fig. 15. The registers include an 8-bit 

cmstant register and an 8-bit channel control register. The 

counters include an 8-bit readable down counter and an 8-bit 

prescaler. The prescaler may be programmed to divide the system 

clock by either 16 or 256. 

Channel 0 and | are used to generate the clock to chamnel A and B 

in the Z80A-SI0/2. The clock delivered to the SIO is again 

divided in the SIO to meke the baudrate for the terminal and 

printer comections. Input to these two channels is a clock of 

0.614 Mhz. How the clock is divided in the SIO is shown in fig. 

16. 

Channel 2 and 3 are initiated in counter mode with interrupt 

enabled and with a time costant of 1. This means that for every 

clock input an interrupt is sent to the CPU. Channel 2 is 

connected to the display controller and channel 3 is connected to 

the floppy controller, and in this way their interrupt is 

connected to the CPU.    



  

25 

us
 

    

  

      

  

  

  

      
  

  

  
  

      

TNTERNAL ZERO COUNT 
CONTROL CHAN 
LOGIC Wet. 

Oo |. COUNT iv 
DATA BUS 

/T, BUS 
ZNTERR INTERNAL BUS CHAW|____, Z£R0 COUNT 
FACE WEL 

6, | / |, 
CONTROL COUNT IN 
LINES [ZW7ERELA 

CONTROL 
INTERRUPT BLINEA_LOGC ZERO COUNT 

CHAN 
WEL 

  

2. COUNT WW 

      L WEL 
3 Le. COUNT /V       
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o crc CLOCK cre SIO SIO SIO 

: Input Divided OUTPUT Divided |Pericd | BAUD RATE 

by ky 

T in psec | decimal T in psec |decimal | psec bps 

0.614 193 314 64 19.970 50 

0.614 128 208 64 13.310 75 

0.614 83 144 64 9.222 110 

0.614 64 104 64 6.667 150 

0.614 32 52 64 3.333 300 

0.614 64 104 16 1.667 600 

0.614 32 52 16 833.3 | 1200 

0.614 16 26 16 416.7 | 2400 

‘o) 0.614 8 13 16 208.3 | 4800 

0.614 104 16 104.2 | 9600 

0.614 2 52 16 52.1 {19200             
  

  
Fig. 16: Generation of baudrate. 
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Interrupt System _ 243.6 
  

The CPU has two interrupt inputs, a software maskable interrupt 

and a no-maskable interrupt. The non-maskable interrupt (NMI) 
cannot be disabled by the program and is not used in MIC70x. The 

CPU can be programmed to respond to mskable interrupts in me of 

three modes. In MIC70x mode 2 is selected. In this mde a single 

8-bit byte fran the omtroller (the interrupt vector) i is used to 

make an indirect call instruction. 

The interrupt signal is sampled by the CPU with the rising edge 

of the last clock at the end of any instruction. When an 

interrupt is accepted a special MI cycle (INTA) is generated. 

During this MI cycle IORQ becomes active (instead of MREQ) O 

indicating the INTA cycle. The 280 peripherals have an interrupt 

erable input (IEI) and an interrupt enable aztput (IO) and are 

connected in daisy chain. The peripheral with IEI high and Ifo 

low, will during INTA place the preprogranmed 8-bit interrupt 

vector a the data bus. 

IHO is held low until a return from interrupt (RETI) instruction 

is executed by the CPU while IEI is high. The 2-byte RETI 

instruction is decoded internally by the peripheral for this 

purpose. ; 

Fig. 17 shows the daisy chain interrupt system in MIC70x. 
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Figure 17: MEC7Ox; interrupt priority. 
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2.3.8 

ROM Memory 2.3.7 

O 
The ROM, Read Only Memory, contains the autoload program. After a 

reset signal is generated, the CPU starts to execute the program 

stored in ROM pos. 66. In subsection 2.3.3 is shown how this 

addressing is made. In a test situation both ROM pos. 66 and 65 

may contain a ROM. The ROMs are normally 2 K bytes PROM. 

ROM pos. 65 on MIC705 contains a built-in PROM with test 

programs. 

RAM Memory 2.3.8 
  

The RAM, Randan Access Memory, is shown in 3 blocks in the block v 

diagram: the TIMING GEN block, the 64 K BYTES RAM block, ari the 

RBG. block. This subsection describes these 3 blocks. The circuit 

diagram is a page MICOS. The timing generator is mde using the 

Ic 18202A. This circuit makes all the signals which the RAM 

circuits need. Fig. 18 shows the block diagram for the 18202 and 

the timing diagram for the whole RAM circuit is shown in fig. 19. 
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Figure 18: 18202A-RAM Controller; block diagram. | 
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Figure 19: RAM System; timing diagram. 
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DMA Controller 
  

The DMA controller to MIC702 is based on the Am9517A-4 fran 

Advance Micro Devices or an 8237A-5 fram Intel. The Ic is 

designed to be used in conjunction with an external 8-bit address 

register made by an 741LS373. The circuit diagram is shown in 

MICO6. The Am9517A-4 contains 4 channels which have full 64 K 

address and ward count capability. 

The four channels are in MIC7Ox used in the following way: 

channe] 0 : External debugger 

channel 1 Floppy disk controller 

channel 2 : Display controller 

channel 3 : Display controller. 

The block diagram for Am9517A-4 is shown in fig. 20. 

Fig. 21 shows the timing diagram for a normal qperation of 

AnQ@517A-4. 

A more specific description of the units may be chtained fran me 

of the two manufacturers. 

2.3.9. 
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Figure 21: Am0517A-4 - DMA Controller; timing diagram.   
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Select Switches 2.3.10. 
  

  

MIC702_ and MIC703 

These MIC boards are equipped with 8 switches which can be sensed 

by the program. 

One switch (BIT 7) is used for selection of MINI or MAXI floppy 

discs and reading this switch indicates the kind of floppy with 

which the system is equipped. 

MIC704 and MIC705 (see also diagram MIC17) 

These MIC boards are equipped with 7 switches (BIT 0-6). 

  

The selection between MINI/MAXI floppy is made using two switches O 

(see diagram MICI7). Using these switches provide for 3 

possibilities: 

1. MINI SELECTED ’ 

2. MAXI SELECTED 

3. PROGRAM SELECTS MINI OR MAXI. 

When PROGRAM SELECTS... is used, a reset signal selects MINI. 

Using the instruction: 

our (14 HEX), A 

the selection depends m the value of A bit I: O 

- if I: selects MAXT 

- if 0: selects MINI 

Reading BIT 7 indicates which kind of floppy is selected (just 

the same way as for MIC702/MIC703). 

  

 



  

37 

 



2.3.1) Display Controller 
  

The display controller is based am the 8275 programmable CRT 

controller fran Intel. The device interfaces the CRT raster scan 

display with the system. The cotroller refreshes the display by 

buffering the information fran the memory and it keeps track of 

the display position of the screen. Fig. 22 shows a block diagram 

for the 8275 controller. 
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Figure 22: 18275 - CRT Controller; block diagram. 
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The program initiates the cmtroller to make the wanted picture. 

The initiations needed may be seen in the description fram Intel. 

The initiation made in MIC702 is listed in fig. 23. 

     



  

4] 

Initiation of 8275 makes the following picture am the monitor 
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Figure 23: I3275-CRT controller; initiation. 
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The display cmtroller needs a mmber of registers, etc. to 

support it. These circuits are shown in diagram pages MICII to 

MICI4. Fig. 24 shows a block diagram with this circuit. 
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Figure 24: Display 

  

System; block diagram. 

Notes Only camp.sync. is used in MIC702.
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The output from the display controller system is made with camp. 

sync and with normal TTL signal output. In RC702 the camp. sync. 

is used and fig. 25 shows the timing of this signal. 

As described in the manual for 8275, it is possible to use 'Field 

Attributes’. 

MIC70x 

The following codes may be used: 

Blink 

Reverse video 

Underline 

Semigraphic (general purpose bit 2). 

7 
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Figure 25: MIC702; COMP. SYNC. signal; timing diagram. 
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Floppy Disk Controller 
  

The floppy disk controller to MIC70x is based on the FIC chip 

HPD765 fran NEC or 8272 fran Intel. The chip cmtains the 

circuitry and control functions for interfacing the processor to 

4 floppy disk drives. It supports both IBM3740 single density 

format (FM) and IBM system 34 double density format including 

double sided recording. 

Fig. 26 shows a block diagram for the controller chip. 

NOTE! 
  

To allow for a better Read Recovery, improvements have been made 

in the circuits which interacts with the cemtroller. 

The improvements are: 

1. The digital Read Recovery has been changed fran a 4-bit to a 

5-bit system. 

2. The write precampensation timing has been modified to reflect 

the Low Current signal of MAXI floppy discs (the signal is 

active at the inner trac) as follows: 

Low Current off: 125 nsec write cycle 

(the narmal condition) 

Low Current on : 250 nsec write cycle 

(modified condition) 

The improvements are implemented as follows: 

MIC702 and MIC703 

Applying the FOO 19-008. The FOO is not required if single 

density recording is used mly. 

MIC704 and MIC705 

Incorporated in the MIC board construction. 

2.3.1C) 
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Figure 26: pPD765 - Floppy Dise Controller; block diagram. 
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The HPD765 contains two registers which may be accessed by the 

program. The 8-bit main status register omtains the status 

information of the FDC and may be accessed at any time. The 8-bit 

data register (actually consists of several registers in stack 

with mly me register present to the bus at a time), which 

stores data, commands, parameters, and floppy disk drive 

information. Fig. 27 shows the information stored in the status 

register. 
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Figure 27: pPD765 - Floppy Disc Controller; status register.
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Fig. 28 shows the information delivered to and fram the data 

register during a read or write instruction to the cmtrolier. 

The programming of HPD765 is very camplex and is described by the 

manufacturer. The controller interfaced to both Maxi-~- and Mini 

’ disk drives. The circuits on diagrams MICO9 and MICIO show this. 
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Figure 28: pPD765 - Floppy Disc Controller; data register; 

read/write information flow. 

Data Register of 8-bit bytes (Several registers in a 

stack). All commands contains a cammand phase, an 

execution phase and a result phase. 
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Fig. 29 shows the data media/floppy diskette. The diskette 

contains a mmber of tracks which again are divided into a number 

of sectors as shown in fig. 30. The cotroller is able to format, 

read, or write the diskette. Information about the actual formats 

used is available in the software mamals. Fig. 31 shows the two 

recording methods used. 

  

  

  

      

  

   TRACK 00 TRACK 16 

    

8" DISKETTE 5/4" DISKETTE” 

us 
INDE . LiApex td _ 
3G 8” ~—- | Aecess Sify" 

oO 

oa T . Ma O4 yy 
Drene Hub Aecess Drive Hub Recess 

Leak write heal ae Head. 
cess BCCESS | 

  

Wo of Erack/sttle 77 | Woof drach sucks: 

  

        

TRACK TG. 

TRACK 3S 

~YEIPL : 36 
~967FI +: 80 

  

Pigure 29: Floppy disc; data media. 
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  TVREVOLUTION (165.67 ms. NOMINAL). b 

INDEX Ih ff Jt 
INDEX MARK ADORESS FIELD 

ADDRESS MARK / 
aa 

  

      
  

  

  

—-} 

ie [ol py ya pEq Te Taa Ss Petry es 
DATA MARK if 

H NL pata rien 

bases | 

io SECTOR i Y 
  

    
  

  DaTA(ize BYTES) | | 

| Lata MARK (1 BYTE) % [ Lone AMELE 

PREAMBLE (6 BYTES) cee 8-15 (1 ayTe) {6 BYTES) 

CRC 8-15 (LEAST SIGNIFICANT 8 BITS) CRC 0-7 (1 BYTE) 
CRC 0-7 (MOST SIGNIFICANT 8 6115) 

L_2ROS (1 BYTE) 
SECTOR ADDRESS BITS SEC O-7 (1 BYTE) * 
ZEROS (1 BYTE) 
TRACK ADDRESS BITS TRK 0-7 (1 BYTE) * 
ADDRESS MARK (1 BYTE) 

"© BIT O tS THE MOST SIGNIFICANT BIT 

    

   

  

        
GAP FIELDS 

Gi © 26 BYTES HEX FF 
6 BYTES HEX 00 

G2 = 11 BYTES HEX FF 
6 BYTES HEX 00 

G3 = 27 BYTES HEX FF 
BYTES HEX 00 

Ge 9314 BYTES HEX FF 
6 BYTES HEX 00 VY 

: * DATR HARK cs abso called ‘Daia Address Mark’ 

Figure 30: Diskette track; information storage; example 

(8" diskette).    



  

  

53 

  

                  
  

  

                    
  

  

  

  

  

  

  

  

  

  

wed TTT eT eT eT? 
¢cbDCeCDE DE coDeC Cc cD 

FM | : 
Lm SCL Y pose a aan Daan ee 4 

| 4 I 7 

| 
! 7 

BIT oo caus /|/|74)ol7/ lololol? a“ 
a 

iDDD DPD te Dy 

Dv Data Pulse 
C~ Clock “— 

FAW 7s also called perg ce Densily. 
MFM ~~ - dotble” - 7" 

8" DIsk S5%y" Disk 

FN MFA FY4 MF 

Bee Cell oes bLes Gres | fusec 

Flu, Chariges/Cell 2 / 2 / 

- - finch | 6$36 | 6536 | 2728 | 5456 
Kilo Btts/sec 250 500 125 250 

Frecuency @aitos | 1/7 4fy fy Wy 

Bceé io Bcé spacteng|. 4 des $458 os 
a 9 Sus Gee Buns » he S 

LS Bus             
  

Figure 31: Floppy disc; recording mathods. 
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Schematic Diagrams 2.4 
  

This subsection contains diagrams as follows: 

MIC702 (with 48 KB RAM) 

MIC703 (with 64 KB RAM) 
> 2.4.1 

FOO 19-008 (for MIc702/MIC703) -> 2.4.2 

MIC704 

MIC705 i 

| 

Note: The MIC-diagrams are referred to by MICxx mumbers, not 

—> 2.4.3 

figure numbers. 

  
 



2.4.1 MIC702/MIC703 
  

Signal 

ADD(0:15) 

Bus(0:7) 

TORQ 

MI 

HALT 

BUS ACK 

BUS EN 

    

Destination 

MIC No. 

3, 4, 5, 6, 7, 9% 

11, 15, 16 

3, 5, 6, 7, 9 
Nu

 

Description 

The address bis is the TRI- 

state bus supplying address 

information to all the 

ecntrollers. 

The data bus is the TRI-state 

bus supplying data infomna- 

tion between the CPU and the 

control lers. 

WRITE output frem the CPU. 

READ — _ -~- - 

INPUT OUTPUT REQUEST, when 

active the WR or RD pulse is 

addressing a emtroller and 

not the memory. 

MACHINE CYCLE ONE, indicates 

the op code fetch cycle of 

the CPU. 

MEMORY REQUEST, indicates a 

read or write memory cycle. 

REFRESH, indicates a refresh 

cycle by the CPU, the signal 

is not used in MIC702. . 

HALT indicates that the CPU 

is executing a halt instruc- 

tion. An error situation. 

BUS ACKNOWLEDGE, the CPU has 

received a BUS RED and lets 

the DMA use the BUS. 

BUS ENABLE for the CPU.  
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= ft 88 
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CPy A 2132 é Lt. SP Rs 7 EY ab a 
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' Ab 136 i3 7 =~ Ie -C #32 
47137 i g al Ae FETT, 

&i 

we 4 
oF 

48d. LN7FLSL99] Z Jg-# 
ANG 4h ~ 98 ou 
AINYO é t¢ ~ 10 JG A hg 
Add g td ~ Mf 18- C10 
Alzl2 41 3 = 42 J8- Alo; 
ASL3 15 5 = {3 J8-C 4? 
AL4|4 A} 7 ~- fy  J9-CBe 
A15\S. if 9 - 15 J8-AG 

, EV_EW 
‘ : 199 19 

om 7 +5v DoWs 7s2y5/a BUSO JP-?/ . 
R57 é bites 3 7 ~ 4 JG = AL 

301 D2iW 4 73 ~ 2 JG-A3¢ 
2 109-18 CLK Gig D318 3 15 = 3 IB -A4 

D4+lz él ty ~ ye -AS 
2 109-5 7 MME BUF SPQ NMI DSg z “3 = 5 GAG 
4 £09-7 7 INT BUF iginr 2b6la A th ~g IB AT 
3 87-6 7 ET ZeqRESET = D743 0] 7] = 7 J8-2R8 ¢ 
4 109-3 7 WAIT BUF Lu wrir Ley 2 

ch a] 

WR 22 7WR 
RD an 72D 

TOR QED 7ZQRg 
' MI E27 7Hf 

MREQK LG THRE 
RESH KLE 7*RESH 
HALT fe 7 HALT 

2 109-¢4 7 BYS REQ 24 \auszea BUSH 7 BUSALK 

t 

2 86-6 7 ADDR EW 

a, 2 MO-18 WR BUF 3 79 f 79 
st £ LO-4 7 RD BUF 417425 Pa eset 7 BUS ENV 
Sy 2 Ot 7 FORQBUF 51/0 13| 70 

8 

& 2 109-46 7 HOLD ACK . 

N 24 110-18 7 WR BUF a o 

M1) LN og 13 
12} 02 

t 

MIC 04 
MIC 103 MICROPROCESSOR CPU AND ADDR/DATA REGISTERS MIC Of 

213677    



Signal 

WR BUF 
RD BUF 
IORQ BUF 
MI BUF 

M REQ BUF 
RESH BUF 

IOWR 

TORD 

BUS REQ 

WAIT BUF 

NMI BUF 

INT BUF 

HALT BUF 
DEBUG REQ 
EXT ADDR STB 

EXT AEN 
ADDR EN 

INT PIN 

58 

Destination 
MIC No. 

I 

1, 7, 15, 16 
1, 7, 15, 16 
7, 15, 16 

4 

3, 6, 7, 9 

6, 9, Il, 15 

4,5 

3, 4, 5 

1, 4, 6, 7, 
15, 16 

1, 6 

1 

I 

I 

I 

6 

6 

1, 2, 3, 4, 6 

15 

e
b
 

e
e
 

ak 

ae 

ak 

zk 

  

Description 

WRITE output pulse fran the CPU 
READ —- ~- - - 
IoRQ - - - - = 
Ml - - - - = 
M REQ - - - - 
RFSH - - - - = 

INPUT/OUTPUT WRITE, write 
pulse to cotrollers which 
are not of the Zilog type. 

INPUT/OUTPUT READ, read 
pulse to cmmtrollers which 
are not of the Zilog type. 

MEMORY WRITE pulse. 

MEMORY READ pulse. 

4 MHz synmetric clock to the 
system. 

BUS ACK signal through a 
buffer. 

The DMA controller or the 
tester demand control over the 

Bus. 

This signal inserts at least me 
wait state in each CPU cycle. 

NON MASKARBLE INTERRUPT, only 

used by a tester. 

INTERRUPT REQUEST to CPU. 

HALT signal through a buffer. 
DMA REQUEST fron a tester. 
DMA REQUEST signal fran a tester. 

ADDRESS ENABLE when active the 
CPU controls the BUS system. 

INT PIN may be used by a uit 
connected to J8 and is interrupt 

priority in. 

* signal is only active, when 
ADDR EN is active. 

** Signal may also be active when 
ADDR EN is active. The DMA also 
uses these signals, which are of 
the TRI~-state type. OC 
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4° 88-78 t HALT ul 9 tHALT BUF IG - Addy 
: ov W_EN * 

4% -8 7 HOLD: ‘LT we 46           é 
¥ 96-8 L WaT 
7 80-35 7 IMT 
  

    ' IO 
- #2 1 DE, £2 Bl 7445 DEBUG REQ 

6) 5 14 

Loss 0 
  

  

  

  
  

    
  

  

  

  

  

  

  

578-430 7EXT ADSTZ +5V. ‘742s EXT ADDR STZ 
i ; 2 [74 

: SIL3 0 
329-39 2 ExT PEN * 3) 7925\,4 EXT PEN 

t~ A 14 “NM 
Ve 2 ! C4 

8 vl 75 LAr 6 7 ADDR EM 
8 6_£8-9 DMA ADPREN 4)32 7 

R 3 B24 7 RESET JG ~ M326 
= 7 80-22 TIWT POUT. JS - 16% 

6 68-45 LDACK O J8- Ast: 
6 48-% 1 TERMINAL COUNT : JE - CLSe 
15 69-3 G83 MKZ JG = CLI ¢ 

p18 -Ai7 2 INT PIW 

a4 [] 47 

gd +5V 

MIC 708 

AND TRANSIUITTERS 

| 
| 

MIC 703 CONTROL SIGNALS RECEIVERS MIC 02 | 

RI3CIP 

 



Signal 

EN DYN OUT 

EN PROM I 

EN PROM O 

EN DISP 

EN FLOP 

EN SIO 

EN CIc 

EN PIO 

EN SWITCH 

DIS PROM 

EN SOUND 

EN DMA 

MOTOR EN 

60 

Destination 

MIC No. 

3, 15 

10 

Description 

  

* This signal enables the 

output register fran the 

RAM. 

* This signal enables the 

output fran PROM 1 which is 

only used when running a 

testprogram. 

* This signal enables the 

output fran PROM O which 

contains the program used 

under initiation. 

* ENABLE DISPLAY controller 

ENABLE FLOPPY controller 

* ENABLE SERIAL IN/OUT 
control ler 

* ENABLE COUNTER/TIMER 
control ler 

* ENABLE PARALLEL IN/OUT 
eentrol ler 

* ENABLE SWITCHES 

DISABLE PROM, the signal is 

used to disable the PROM 

and enable the whole RAM 

* ENABLE SOUND gives the 

acoustic signal 

* ENABIE DMA controller 

* 
* 

MOTOR ENABLE is used to 

switch cn and off the motor 

used in the Mini floppy disk 

drive. 

RESET is the power up reset 

or a RESET initiated fran the 

switch on the front of the 

camputer. 

* Subsection 2.3.3. describes 

the actual addresses used in 

MIC702. 
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Signal Destination 

MIC No. 

BUS(0:7) 

WAIT 2 

t 

WAIT DA 6 

Description 

  

The data bus is the TRI-state 

bus supplying data informa- 

tion between the CPU and the 

controllers. 

WAIT supplies at least me 

wait state to the CPU-fetch 

cycle. More wait states are 

inseted when the RAM control- 

ler is making a refresh 

cycle. 

WAIT DMA supplies at least 

one wait state in the 

DMA-cycle. Mare wait states 

are supplied when the memory 

controller is making a 

refresh cycle. 
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Signal Destination 

MIC No. 

BUS(0:7) 

SACK 4 

Description 

The data bus is the TRI-state 

bus supplying data informa- 

tion between the CPU and the 

controllers. 

Output signal fran the RAM 

controller showing that the 

cycle is finished. (SACK 

means System Acknowledge). 

@ 
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Signal Destination Description 

MIC No 

ADD(0:7) Address lines containing the 
8 most significant bits. Bit 
(0:4) is both input to the 
DMA controller (under 
programming) and output fran 
the DMA controller (under 
DvA~cycle). 

DACK 0 2 Data acknowledge answer to 

debug request. 

FDACK 9 Floppy data acknowledge, 
answer to FD req. delay. 

DACK 2 8 Data acknowledge answer to 
DREQ2. 

DACK 3 Data acknowledge answer to 

DREQ3. 

DISP ACK i Display acknowledge. The 

display cmtroller uses two 
channels in the DM. 

TERMINAL COUNT 2, 9, 11 The signal is used to 
terminate the cperation. 

HOLD 2 Request to stop the CPU. 

DMA ADDR EN 2 Request to gain control ower 

the data am address bus. 

MEM RD . Memory read output fran the 

DMA. 

MEM WR Memory write output fran the 
DMA. 

ADDR STROBE 6 Address strobe is a pulse to 

load the address register. 

BUS(0:7) Data bus used to supply 
information between the CPU 
and the controllers. Here 
also used to send address 
information fran the DMA 
ecantroller to the address 

register. 

HOLD ACK Hold acknowledge is the 
replay fran the CPU that the 

bus is idle. 

FD REQ DEL . DMA request signal fran 
floppy disk controller. 
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Signal 

KEY(037) 

KEY STROBE 

IN/our(0:7) 

STROBE 

REGISTER READY 

INT 

INT P OUT 

  

68 

Destination Description 

MIC No. 

  

8-bit parallel input used to 

receive information fram the 

keyboard. 

Input strobe fran the 

keyboard. 

8-bit parallel input/output 

used to receive or transmit 

information to and fran an 

external unit. 

Input strobe fran external 

unit. 

Output showing that autput 

fran the 8-bit input/output 

port is ready. 

Interrupt request. 

Interrupt priority out. 

 



  

  

- ay +«ythey . 
69 f I Ll4-4 r 

, L4-db¢ 
  

  

  

  

  
  

  
  

    

    

  
  

  
  

    

  
  

  

  

    

    

  
  

  

  

  

  
  

  

  

  

          

  

      

        

            

    

      

o 80 

. 4 77-18. BUSO £91po BOUL KEY 2 Lite 
/ 7-77 ~ ft d0lD? AI - Yd, 
{ 77-76 -_4 /ipZ AatG - 2 Tk Lye 
4 77-5 = 3 40\D3 Aaa 3 14 -2/ 
4 77-74% = 4% 19lD4 Ayla - 4 wl #17 
{ “77-43 = Ss 438\p5 ASIg = 5 JVB 
/ T7- - 4 Alpe 46\8 ar L4H-L9¢ 
{ 77-4 = 7 2107 ANZ. -_ 7 J4 Oe 

238 ti7 ~ 
4 99-8 ADDO £1B/A SEL 
{ 99-76 ADDS SNCOWT/DATA Aye ST) - 

78 
4B 53-01 27EN PLO ¥g CE 
2 L10-/2 7 ML BUE a7 gqvt Boll LW0UT O 33-226 
2 1/Q-le 7ZLORQ BUF. 36g 02Q B/ ea ~_f WERFED, 
2 4/0 -% 7 2D AUE J52D B29 4 13-44, 

B3 120 = 3 L3-4/¢ 
BY 137 ~_ 4 WJ3-/7 2 
BS 32 ~_ 5 Wile 

2 409-78. CLK L5IC Be (33 = ¢ J 3-9 
B7 [a4 - 7 wl 3-d0¢ 

0 a e 
280 Bsreb/7 7S7RORE J S-2¢ 
P 10/2 di (8) REC/STERRERDY othe 

INT\ 23 TLNT- 
16 59-7 CHAIN J SHITE L LEOL 7 LNT P OUT 

- 4 

oy 

(pa) B52 EC 26 4 . + 
Pd, yt /LOV 108 

192 ‘ ERED & “4¢/ RSG ty 
ov dK SOON, i 4 Y OUND 

44 “ola ot |8 Li 
TyLs023 INS9 

3 _53-7 PEN SOUND 1\74 Ig? OW, DB TRI 
2100-4 7LO WR 2]Ls 2 mn 

e) 14 B35 LOGICAL OWE. TAs) £VASCI 

ry |@ 
YW OV 

Sz 
Ley 

9S 

3 
a 

a 
ES 

| = , 

| 

o “MIC 702 
MC-703 KEYBOARD & PRRALLEL LVS OUT ME OF 

2 IBCL3 

 



  

Signal 

8 MHz 

4 MHz 

2 MHz, 

1 Maz 

0.5 MHz 

0.25 MHz 

CLOCK | 

CLOCK 2 

8 MHz /4 MHz 

WRITE CLOCK 

MEM CLOCK 

70 

Destination 

MIC No. 

8, 9 

2, 8 

8 

8 

8 

8 

5, 15 

Description 

Symmetric clock signal of 8 MHz 

- - - - 4 Maz 

- - - - 2 Mz 

- - - - | MHz 

- - - - 0.5 MHz 

- - - - 0.25 MHz 

Clock to read logic for the 

floppy controller. Frequency 

is selected by the controller 

and by the MINI SELECT 

switch. 

Clock to the floppy 

controller 8 MHz for Maxi 

floppy and 4 MHz for Mini 

floppy drive. 

Clock input to floppy 

controller. The frequency is 

selected by the cmtroller 

and by the MINI SELECT 

switch. 

Clock to the memory 

controller. The frequency is 

19.66 MHz.
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Signal 

WR DATA 

WRITE GATE 

MEM MODE 

Aico) 

SEEK MODE 

FR/STP 

LC/DIR 

HEAD LOAD 
SIDE SELECT 

Uso, USI 
DRIVE SEL 0 

DRIVE SEL 1 
DRIVE SEL 2 
DRIVE SEL 3 

FD REQ 

F INTP 

RDY 

INDEX 

  

Destination 

MIC No. 

10 

Te) 

10 

15 

72 

Description 

WRITE DATA to the floppy disk 

drive. Valid when WRITE GATE 

is @m. 

Control signal to floopy disk 

drive. Informs that now the 

WR DATA is valid. 

MEM mode is dual* density, 

FM mode is single density. 

Signal to cmtrol the voltage 

controlled oscillator. 

Sets the selectors in seek 

mode. 

Control signal; Fault Reset/ 

Step 
Control signal; Low Current/ 
Direction 

Control signal; Head Load 

Control signal; Side Select 

Unit select decoded to: 

Drive Select 0 

Drive Select 1 

Drive Select 2 

Drive Select 3. 

DMA reguest fran floppy 

controller. 

Floppy controller interrupt 

request. 

Ready fron floppy controller. 

Note that Mini floppy is 

always ready. 

Index mark frau floppy disk 

drive. 

“e 
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Signal 

READ DATA 

LD COUNT 

D WINDOW 

STEP 

DIRECTION SEL 

We/TS 

FLT/TRO 

WRITE PROT 

RD DATA 

TWO SIDED 

74 

Destination 
MIC No. 

9 

10 

9, 10 

10 

10 

10 

10 

10 

10 

Description 

Read data fran the floppy, 
synchronized with the VO to 
separate phase bits and data 

bits. 

Load counter is used to 

synchronize the window 
counter. 

Data Window is used by the 
controller to separate data 
bits fran phase bits. 

Output pulse to make the 
£loppy head move fran ce 
cylinder to the next. 

Direction select is used 
together with the STEP pulse. 
A low signal and the head 
moves towards the coumter of 
the disc. 

Write Protect/Two Sided 
signal fran the floppy disk 
drive. 

Fault/frack 0 signal fran 
floppy disk drive. 

Output signal to Maxi floppy 
disc drive. Used to decrease 
the write current when close 
to the center of the disk. 

Index mark signal fran the 
floppy. 
Track QO signal fran the 
floppy. 
The diskette used is 
writeprotected. 
Read data supplied fron the 
floppy disk drive including 
data and phase hits. 

Ready signal fran the Maxi 
floppy drive. 
The Maxi floppy is a two 
sided version. 
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Signal 

DSP DRO 

BUEF 0c(0:6) 

BUFF 1C(0:3) 

LTEN DEL 

VSP DEL 

GPA 0 

DISP INTR 

HRIC BUF B 
VRIC BUF B 
LTEN BUF B 

VSP BUF B 

RW BOF B 

CHAR GEN SEL 

GRAF GEN SEL 

DRQ3 and DRQ2 

  

  

76 

Destination 

MIC No. 

VW 

12 

12 

1] 

YW 

1] 

1, 15 

13 
13 
13, 14 

13 

13 

12 

12 

6 

Description 

DMA request fran the display 
controller. 

Output fran the display 
controller containing the 
address of the character to 
be written @m the display. 

Output fran the display 
controller containing the 

line miuber written om the 
display. 

Light enable fran the 
display. 

Video suppression. This 
output signal is used to 
blank the video to the 
display. 

Cantrol signal used to select 

semigraphic PROM. 

Display interrupt request. 

Horizontal retrace signal. 
Vertical retrace signal. 
LTEN DEL delayed one CHAR 
CLOCK 
VSP DEL delayed one CHAR 
CLOcK 
REVERSE VIDEO. This axtput is 
used to reverse the video 

signal to the display. 

This signal selects the 
standard character 

_ generator. 

This signal selects the 
semigraphic character 
generator. 

The display cmtroller uses 
two channels out of the DMs 
four channels. This is dme 
to make the roll function of 
the display. DRQ2 and DRQ3 

are the two data request 
signals. 
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Signal 

SERIAL VIDEO 

CH CLOCK 

78 

Destination 

MIC No. 

13 

12 

1] 

  

Description 

The video output fran the 

shift register. 

Signal to load the autput 

fron the character ROM or the 

semigraphic ROM into the 

shift register. 

Character clock. The period 

time of this clock is 7 times 

the DOT CLOCK time. 

7 x 86 nsec. = 0.601 usec.



  

79 

Mf 74-19 2CHAR GEN SEL 
  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

                                                                                

                
  

  
  

      

  

  

        

  
  

    

    

                            

  
  

0 : “dh / 
Mf _73-49 BUF L060 8\ syPnZ4 
Mf 92-2 = - 7 ZISv2V2 
ff 74-5 = - Z ARAVA SAlMET 7 CHARACTER ROM 
ff 12-6 == _ 3 JZ 10 
ff 13-2 BUF ECO 77 
Mf 73-4 = -_f 3 23 
{1 _T3-¢ -_- 4 (4 
ff 73-9 = 7 3 1) &PROM[YgS 
‘Wath ae 2 a3 74 
Mf 13-75 ~~ 3 PPA /7 
tt 73-4 = ge X] 

# 2H or SEMIGRAPHIC ROM 
273d - 

7 GRAF ov me 
“Ot GEN SEL JJ 

tod 82 | | 
EV*SVPIVN i 83 
Z “SPY ate (isu 7% 
glovev 1219 4lp0 16 
5 0 3b/ 
y if hz 

6) 2 2 RArY 
Z 14 10\by 
1) EPROM YS tf D5 

43 4 Uh le 
a F) Z SHIFT O L4\p7 

19 glc/ a4 
2746 or an L5IC 
2734 ov 27 

48 _@5-12 7L04D ov z 
14 44-4 DET CLOCK IF 
14 B35 LOGICRL OY: 

IDE 

fA 71s] 34 85 
z co Tus 0 

3 Fd 11438 fez 
+ 95163 i F} 2p 

iz o——»! 3h 7 LOAD 

O ‘ — Te | be 
ov fe ¢l Sg 6p? 

AF 0 é Tpt . 

SS CH CLOCK 
Ty 

g 
SS 
% 

NN 
= 

MIC 708 
Mc 703 CHARACTER GENERATOR, VIDIO SHIFT REGISTER. £ DOT COUNTER MIC 1h 

RIZCIE  



  

Signal Destination Description 

MIC No. 

VIDEO OUT 13 ; Video aut signal. *) 

HRIC our 13 Horizontal output pulse. *) 

VRIC OUT Vertical output pulse. *) 

*) These three signals are 

ready to be used if a 

video monitor without 

decoding for camp. video 

is used. RC702 uses camp. 

video signals. 

COMP VIDEO Campressed video is the 

signal containing both video 

horizontal sync. and vertical 

sync. 

+5 V filtered 7 +5 V supply after an RC 

filter. 
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Signal 

DOT CLOCK 

SYNC IN 

Tl 

  

Destination 

MIC No. 

12 

82 

Description 

The dot clock is an 11.64 MHz 

clock which is synchronized 

with the main frequency. 

The input is a 50 Hz signal 

fran the REC7O! rectifier 

unit. 

Testpoint 1. The signal here 

is a 50 Hz signal ari the 

coil HI is adjusted wmtil the 

dutycycle of this signal is 

50%. 

The -5 V is used by the 

dynamic RAM.
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Signal Destination Description 

MIC No. 

BuS(0:7) 1 The data bus is the TRI-state 

bus supplying data 

information between the CPU 

amd all of the cmtrollers. 

MINI SELECT 8, 9 Control signal selects Mini 

floppy disk drives. The 

signal is supplied to the 

clock generator and divides 

the clock signals to the 

floppy centroller by two. 

9.63 Maz 2 Clock of 9.63 MHz is not used 

on the board but supplied to 

the artput plug J8. 

0.614 MHZ 15 Clock of 0.614 MHz is used as 

input to the counter timer 

controller to be counted down 

to make the clock signal to 

the two Serial In/out 

Channels. 

CLOCK A 16 Clock signal to the two 

CLOCK B 16 - Serial In/out Channels just 

mentioned. 

CHAIN 1 16 Interrupt priority chain 

INT Interrupt fron the comter 

timer controller.  
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H £4 -34 DBISP LINER. ANCL STRIGO LEK CHAM A 
G_4 AB FIN TP 22) - ° ~ fri fl 7 LNT 

2) MIC 702 
MIC TO3 SWITCH INPUT TO PROGRAMA R BAUD RATE CENERBTOR MIC TS 

RIZBC3I ;



Signal Destination 

MIC No. 

WAIT 4 

INT - 2 

CHAIN 2 

V.24 input aitputs 

  

Description 

This qpen collector autput 

fran the SIO is connected to 

the WAIT signal generated om 

page 04 and slows the CPU 

down to wait for the SIO. 

Interrupt request fran the 

SI0/2. 

Interrupt priority chain ait 

fran the SIO/2. 

Pin 2 TRANS DATA 

- 3 REC ATA 

- 4R© T SExD 

- 5 CLEAR TO SEND 

- 7 Ground 

- 8 DATA CARRIER DETECT 

- 20 DATA TERM READY 

31 to channel A (Terminal) 

J2 to channel B (Printer) 
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5G 
*SV PING 

4 77-48 BUSO YO\DO ov Brn 3f 
{ 77-77 { flor 
{ 77-46 a) 29 D2 
1 77-45 ~_3 213 
1 27-44 _ 4 J8lpy 2808 
/ 11-73 ~_§ 225 8 10/2 
{ "77-42 _¢ 37 Dé 
4 “77-4L ~ 7 Y\D7 

4 99-18 ADDO BH1B/A 
4 99-16 ADDS 331010 
3 43-43 "EN S/g BS CE wW/RDYA 10 7 WAIT 
3 _A7=¢ 7 BESET dig RESET 
2 WG-8 7H BUF Bq M/ —— W/2DYBI3O 
2 110-4 7IL02Q BUF BAjTORA 
2 Lote + BD BUF 32g] BD 
Z 109-18 CLK Sto go 

INT by 2 LNT 
4§ §8-H CHBIN A EVEL LEOTL CHASM 2 

V0 
>lL-3 REC DETAR £75 134 7pl—___ta RXDA = TXDALLS TXDITR A 

T 40 : 
pl CLEUR FO SEUDE_HTS1S4 py MAAC TSA LISA bf 1 BEG SA 

! 40 
: ET) 75154 Ap 4 LIjDCDP DRAKE 27 DIRA | 

I 40 

>t l7 BEC CLOCK Z 75154 Ayla oid BXCA | 

T 10 | 
52h 215 AMT CLOCK B 475759 73 AA TxcA | 
? ‘“P an Z80R -S102 | 

15 58-7 7€L0CK A T 
. 70 

- z y:} 75 139 Api A9\ BXDB TXDB\LS LX DATAB | 

1 70 | 
per ee) CLEAR TO SENDB 75154 Apia ANCTSB = RT SB) AY 7 BEA TSB | 

T 70 | 
pl did _DATR CARRIER DETB 6175 154 Ap i dig ICDB DIRBLLS 7D7RB 

/5_58 -8 "CLOCKS I 28) RXCB | 
Lizz rca ,-—__J/- 7, 

a 
o L__wé- 7, 

oo 
59-15 TX DATA AR A{TE 750 pl __IRAWSDATA 2 It deg 

(6 9-17 7REQ TSA 2175 77 Dol J/-4 

49 
te $9-L6 7 DIBA 2175 190 Pot LATA TERM READYP It -de 

JO 
Me $9-2 CX DATA B 3 75150 J Th. 1 - 

60 
Me 59-£4 7REATS SD 3175150 Ayt REQ TOSENDB Ji-4¢ 

50 
46 59-25 7DTZBA £475 150 pl DEIR TERM READY J2-d0¢ 

MIC 70d 
MIC 703 SERIAL INPUT OUTPUT MIC 4 

213632 
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te 

A . 2.4.2 FCO 19-008 Diagrams 2.4.2 
  

The FOO 19-008 is based cm the DSP70] - Data Separator Print 

board; fig. 32 shows the layout. 
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Figure 32: DSP701 - Data Separator Print; layout; FCO 19-008 

item. 
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Implementing the FCO 19-008 on the MIC702/MIC703 board requires 

that the IC's in pos 17 and 7 are replaced by the DSP701. 
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9 6-24 Vea HTL 47-01 DWIN,DOW 
Priné 7074 

I L236 MEM PDE D4 

15 54-3 2LUMI SELECT iLPA 

8 28-2 BMA Z Lt 4 . 
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90 21009-1_ + TWO S(DED 27%52401,28 
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LY 
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Lo ee £3 <7 
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10 8-412 tT DIRECTION SEL * S90 
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Lit) * 7 LMDEX 
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9 1928 SEL7 ai75 \5 TWEE PROT 
L757 4 722 DBA 
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- SL 3 OV 
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Figure 33: MIC702/MIC703; installation of DSP701 (diagram 

normally MICIO).    
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Figure 34: DSP701; schematic diagram. 

 



MIC704/MIC705 
  

2.4.3 

| 

  

Signal 

ADp(0:15) 

BUS(0:7) 

TORQ 

MI 

HALT 

BUS ACK 

BUS EN 

Destination 

MIC No. 

3, 4, 5, 6, 7, 9, 
11, 15, 16 

3, 5, 6, 7, 9 
N 

2.4.3 
O 

Description 

The address bus is the TRI- 

state bus supplying address 

information to all the 

controllers. 

The data bus is the TRI-state 

bas supplying data informa- 

tion between the CPU and the 

controllers. 

WRITE output fran the CPU. 

READ - - - - 

INPUT COTPUT REQUEST, when 

active the WR or RD pulse is 

addressing a cmtroller ard 

not the memory. 

MACHINE CYCLE ONE, indicates 

the op code fetch cycle of 

the CPU. 

MEMORY REQUEST, indicates a 

read or write memory cycle. 

REFRESH, indicates a refresh 

cycle by the CPU, the signal 

is nc used in MICc704. 

HALT indicates that the CPU 

is executing a halt instruc- 

tion. An error situation. 

BUS ACKNOWLEDGE, the CPU has 

received a BUS RM and lets 

the DMA use the BUS. 

BUS ENABLE for the CPU. 
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s) ma | *5V PIN 17 
WV PIN 2G re.) 

8030 ___d47W/Si.da ADDO 18-04 
A7\3 4 PA =f ISP LEC 

CPU Al ————" P74 wf 8-07 
280A A383 7a ~ 4 IEAM S 

ANDY 77 3 =~ 4 J8-C5 ¢ 
ASV £5 : ~Bi3e 
A613 PL} = a 
ANNST 74 ; -_ 7 JA-P7e: 

89 
A 8\3R THEE LY9) - 

Ar 
AUs 4 = = 
AML yi = = 
AIBS Pz = - 
AIANY = = 
AIS Li. = WEI-LD, 

+ DOW 
B63 WAP 

Q30E WyAPFA 
2109-48 Lk AY, 2312 

DYIZ 

pet ge Ue de 2 = 7 LMT Db6Wwe 
K) em z Be cet dig BESET D3 df - 28-49? 
2 109- 7 WALT. il WAIT pr RB ~ 

/ 

we + WP 

yx) 47] ) 
FOROKLO "LOD @ 

M1 a7 ~M7 
M REQR LE 7H REG 
2ASHEIS 1 BFSH 
HOLT EL 7 HALL 

2109-74 1 BUSBEQ JS 4BUSBLO BYS 143 7 BUS ACK ‘@) Ak > 

z 2 Ba: é 1 ADDR EN 

Sass 
ad 

‘ 
ba 
© 2410-18 17 We BUF 

N 8 
g 

5 

{) SUC TOY 
PC 705 MICROPROCESSOR CPU AND ADDR /DBTA RECISTERS MICA 

29G695



  
Signal 

WR BOF 

RD BUF 
TORQ BUF 
MI BUF 

M RQ. BUF 
RSH BUF 

TOWR 

TORD 

BUS REQ 

WAIT BUF 

NMI BUF 

INT BUF 

HALT BUF 

DEBUG REQ 
EXT ADDR SIB 
EXT AEN 
ADDR EN 

INT PIN 
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1, 7, 15, 16 
1, 7, 15, 16 
7, 15, 16 

3, 6, 7, 9 

6, 9, Il, 15 

I, 2, 3, 4, 6 

15 

e
e
 
t
e
e
 

** 

kk 

ak 

ak 

Description 

WRITE output pulse fran the CPU 
READ - - - - = 
TORQ = - - - - 
Mi - - - - 
M RRQ ~ - - - 7 
RPSH - - - - - 

INPUT/OUTPUT WRITE, write 
pulse to controllers which 
are not of the Zilog type. 

INPUT/OUTPUT READ, read 
pulse to controllers which 
are not of the Zilog type. 

MEMORY WRITE pulse. 

MEMORY READ pulse. 

4 MHz symmetric clock to the 
system. 

BUS ACK signal through a 

buffer. 

The DMA controller or the 
tester demand control ower the 
BUS. 

This signal inserts at least me 
wait state in each CPU cycle. 

NON MASKABLE INTERRUPT, cnly 

used by a tester. 

INTERRUPT REQUEST to CPU. 

HALT signal through a buffer. 
DMA REQUEST fram a tester. 
DMA REQUEST signal fram a tester. 

ADDRESS ENABLE when active the 
CPU controls the BUS system. 

INT PIN may be used by a unit 
connected to J8 and is interrupt 

priority in. 

* siq¢nal is only active, vhen 
ADDR EN is active. 

** Signal may also be active when 
ADDR EN is active. The DMA also 
uses these signals, which are of 
the TRI~state type.  
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Ag c 

¥ aiid Sut § 2 
A 140 2H 75} 3 
ry oB 2 WB AST "WRAUE 18-18 « 

1 88-0 2 Z02Q A M7 720, E_IS-AL9 
4 88-4727 ML ‘ TMLBUE 11S CAO ¢ 
185-79 __ 7 MPED Pd 3 * MBLO BUF JA-Cide 
{ B8- das BESSY 15, 3 7 7 RESH BUF TG “Lit ¢ 

¥ 

A oie ¢ 18-031, 
oe cf & Bbn~k 7 BDDE EW. 00 c J8-C5_¢ 

TYLS257 BEG RCE ~av 
- 7 We _s\e0 reli 

1 B= ff 7 AD 4 
“Wyo ANY i 2 owe JA -f26. 
400 BIZ 7 LORD JB Pg5e 

¢ Bt 5 om : 
Laic/ 
L2d/ 

6) 4 ib-20 1Z2E@ ; ° ¥ 
a TADDE EN. 

. 40f 
7YLSi5n ROE BET 

; 4 #0 2+4 

HL. AY MEM WR J8-C17 - 
kU S/L7 20 =AlLZ 4 THEM BD J8-fi0¢ 

0 LOGIC ONE. a\A/ C LS < 

OB D7 + SL I 
1h 2 

4 _88- 7 
é B4- 6 7 27 

8 38-4 4YMH 2. 
1 BR-23 TAGS ACE 
plsaAdh 7 HOLD 

yB=CL3 7 WAIT 
=~ Tv 

$J8- A277 TNT. 
FY) 7738-7 HALT 

6 964-8 7 HOLD 
496-5 7 WATE 

ae 7 20-23 TLN IE. ~ Se 
o> 

‘v >ZA-Aio _ 7 DEBUG RER 
Ay EZ 

g weeeae aad enema ite “ Says EXT ADDR STB 
XN 

Q cL Bh 0 
x ~8-Ab9 7 EXT AEN 3 EXT SEW 

tk 86 
foe 6 *ADDR EW 

648-39 DHA ADDR_EN 

C) HNC 704 
SNC 705 CONTROL SIGNALS RECEIVERS WWIC 

RIGLI AND TRANSMITTERS
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Signal Destination Description 

MIC No. 

EN DY CUT 5 * This signal enables the 

output register fran the 

RAM. 

EN PROM 1 4 * This signal enables the 

output fram PROM | which is 

only used when running a 

testprogram. 

EN PROM O 4 * This signal enables the 

output from PROM 0 which 

contains the program used 

under initiation. 

EN DISP 11 * ENABIE DISPLAY controller 

EN FLOP 9 * ENABIE FLOPPY controller 
EN SIO 16 * ENABIE SERIAL IN/ouT 

. controller 

EN crc 15 * ENABLE COUNTER/TIMER 

eoentrol ler 

EN PIO 7 ’ * ENABLE PARALLEL IN/OUT 

controller 

EN SWITCH 3, 15 * ENABIE SWITCHES 
DIS PROM * DISABLE PROM, the signal is 

used to disable the PROM 

and enable the whole RAM 

EN SOUND 7 * ENABLE SOUND gives the 

acoustic signal 

EN DMA 6 * ENABLE DMA controller 

MOTOR EN 10 . MOTOR ENABLE is used to 

switch cn and off the motor 

used in the Mini floppy disk 

drive. 

RESET 1, 3, 6, 9, Il RESET is the power up reset 

15, 16 ce a RESET initiated fram the 

switch cn the fromt of the 

canputer. 

* Subsection 2.3.3. describes 

the actual addresses used in 

MIC704.  
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2101-7 > MEMBD 341k 
11a L5 ta B37 BIC BS 

489-14 ADD 10 5 7] 2EN DW OUT” 
149-22 7M vA A TEN PROM T 
4_89-3 tf 7 id TEN PROM OG 
4 89-5 13 4 
449-7 14 
47 89-9 75 Pi 
5 Y4a- & PROM CONTBOLT 4 PROM 

Z45287 
499-46 Anni 

44 BLY LOGICAL ONE 
1 2-2 ADDL = 7 Fe 1 2 

| 4 7 
2 100-4 "LOWE. N74, 2 a? 

32 7 ole O16 ZEowcowrpols 

BET-b » BESET Ee 7 an 

53 

wie gy rls 7 

1 99-744 ADD J 4 ALK T£N FLOP 
! 49-72 = 3 2 Ad A) 1 EN S/Q 

7 99-3 =_ 4 3 Ao bds TEN GTC 
Aydt TLV PLO 

2B: z BREW. 4, ASG TEN SWICH 
199-5 DDS Sq 4668 7D/5 PLO 

57 4 ANMBL ZEN SOUND 

4 99-7 ADD | Wilt 
1199-9 ADD! ot 

/ 99-3 ADDY fy 7 
4299-5 = Z 7yss 
149-7 = % 4120 EP 
1 99-9 =F 5 Ls. 7 EWDMA 
Z 5 2 3d 
WBA LOGICAL 
4 Tred BUS. 0 4 a 19 

37 | 4{> ALS TLS z EN 
a - 2 JYLS 240 
354-40 TEN SWIT 44 2d tH ole 

3 84-6 > RESET a 
#3 TWR SWITCH 

J8- 
7 

LESET 

MIC TOY 
MIC TOS AODRESS DECODERS & RESET C1RCU/T MIC 3 

RIIC37



Signal Destination 

MIC No. 

BUS(0:7) 

WAIT 2 

WAIT DMA 6 

s1o 

sil 

s12 

sI3 

Description 

The data bus is the TRi~state 

bus supplying data informa- 

tion between the CPU and the 

controllers. 

WAIT supplies at least me 

wait state to the CPU-fetch 
cycle. More wait states are 

inseted when the RAM control- 

ler is making a refresh 

cycle. 

WAIT DMA supplies at least 

one wait state in the 

DMA-cycle. Mare wait states 

are supplied when the memory 

controller is meking a 

refresh cycle. 

When jumper is mounted (as 

shown with dotted lines) the 

sockets are prepared for a 2 

KB PROM like 2716. 
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5 f5- 46 7£N PLOM OQ 
2 Hee 66 PIN No. REFERS TOA 

¢ 99-18 B2RO 1OY 2, 28 P/N SOCKET 
A 4 99-46 -_f +5V 

1709-14 =e Bl P/Ne8 PROGRAM RO/1 O 
1 99-242 -=_ 3 Z| PING YS 0 
495-4, = ¥ Z| ov -_ 4 

+ Gs =F S| DINING = 2 
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{ 99-3 a 2 lov |Z 
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1 29-14 ~ #7 4 
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3 ; CI 
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N 79 Ww 
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8 21g -6  7ADDE EV 4 4 iy 
Qe 5 3c30 sack — B 7S. 
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0 

4 BALI LOGICAL ONE ge 

‘o) Mic 104 

Mic. 705 PROM MEMORY 4 WAIT STATE 

| L963 

   



Signal Destination 

MIC No. 

BUS(0:7) 

SACK 4 
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Description 

The data bus is the TRI-state 

bus supplying data informa- 

tion between the CPU and the 

controllers. 

Output signal fran the RAM 

controller showing that the 

cycle is finished. (SACK 

means System Acknowledge). 
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{ B9-$ 43 38} - 6 BAST PAl 5 27-277 3°, Hed 

4 - 4 34 39 2AS +e | va | 
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y OT MEM BD 0 an aL < - - : - 
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BEF RME a 
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477-4 BUS O 
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17-4 7 
TET] = - 
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17 =F 
/_77-8 - s 
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EM 
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al af af i wy, EM BUS 
I T L8V - - 5+ 
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wv pubuaive 7y a a / 
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. Pd 

3 55-10 7EN DYN WT 3 
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LUC 704 

MIC TO5 69K BYTES DYNAMIC BAM BRAY ATHUNGE MICS 

 



  
Signal 

ADD(0:7) 

DACK O 

FDACK 

DACK 2 

DACK 3 

DISP ACK 

TERMINAL COUNT 

HOLD 

DMA ADDR EN 

MEM RD 

MEM WR 

ADDR STROBE 

BUS(0:7) 

HOLD ACK 

FD REQ DEL 

Destination 

MIC No 

Wi 

i 

2, 9, 11 

104 ° 

  

Description 

Address lines omtaining the 
8 most significant bits. Bit 
(0:4) is both input to the 
DMA controller (under 
programming) and cutput fron 
the DMA controller (under 
DMA-cycle). 

Data acknowledge answer to 
debug request. 

Floppy data acknowledge, 
answer to FD req. delay. 

Data acknowledge answer to 
DRED2. 
Data acknowledge answer to 

DREQ3. 

Display acknowledge. The 

display cmtroller uses two 
channels in the DMA. 

The signal is used to 
terminate the qperation. 

Request to stop the CPU. 

Request to gain cmtrol over - 
the data amd address bus. 

Memory read output fram the 
DMA. 

Memory write output fran the 
DMA. 

Address strobe is a pulse to 
load the address register. 

Data bus used to supply 
information. between the CPU 
and the controllers. Here 
also used to send address 

information fran the DMA 
controller to the address 
register. 

Hold acknowledge is the 
replay fron the CPU that the 

bus is idle. 

DMA request signal fran 
floppy disk controller. 
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Signal Destination 

MIC No. 

KEY(0:7) 

KEY STROBE 

IN/our(0:7) 

STROBE 

REGISTER READY 

INT 2 

INT P cor 2 

SYNC SELECTED 17 

Description 

8-bit parallel input used to 

receive information fran the 

keyboard. 

Input. strobe fran the 

keyboard. 

8-bit parallel input/axtput 

used to receive or transmit 

information to and fran an 

external unit. 

Input strcebe fran external 

unit. 

Output showing that cutput 

fran the 8-bit input/output 

port is ready. 

Interrupt request. 

Interrupt priority aut. 

This flip flop is set, when 

‘the program wants to use syn- 

chronous data transmission m 

SIO/2 channel A. 

 



  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  
  

  

  

  

  

  

  

  

  
  

  

  
        

  

  

            

        
  

      
        

  

  

  

            

° . 6) 45V er 
107 1 = 

wy ~. y; 

: LEX RKELDY 
80 < 

s) f 77-8 BUS 0 L91DO AOS KEY Q JY ~d ¢ 
{77-3 = 4 ETA BIE =f 4-J5° 
177-4 = DL a3 Zh = g 5LEPLD 
1775 = 4 FOWD3 ae a) WEED SD, 
{17-6 =_4 3IDY AUYNLG —_ 4 14-17 
497-7 -_ 4 BANDS AS = 24-18 ¢ 
{FT —% WADE Abe =_é 4-195 
1777-9 7 Z1D7 Az a id WLEPID, 

199-18 ADDO 13/9 SEL eet 
1 99-1 ADDt COMOATR ATE KEY STROBE TY -tey 

IF4-14 t£W PLO 4 ACE 
3p 11, BUF ATH Boz LSMUE O13 - 82 
IW 72 Obe. Aue Becropa = B/N er CET 
2 Wie BD BIE IFIED Bli29 =Z Thy 

B 3130 > 3 wWa-dfe 
Bye =F 235-475 
BSB Ss “13-78 S 

1109-8 CLK 25\C Bib 7 3-195 
Bray =F SELE DD 

e) ayy tev ‘ 

28% BSP 7S J3~ 
P 10/2 

LNT 2 -A 
Me 53-7 CHALN 2 : PLAVeT4 LEO TIN, OYT __JB-C oe 

“ ov 

Pi ‘ EC a +5V + 
B58 V52F/20V 

bei _+sveureren ) Ro oe 7: ) 1. 708 
0 

1.90 _#ndt _, 47's aa & SOUWD 
oO B ¢ 

3 7 > G4 Tes iad) oy , 
7 7 aA 

2 Yig- AUD 1) 7415) 47 24 rel 7R 
a) 42D LOGICAL ONE Weis} ANBIEG 

2 + Te ° 

af 
Pail wm 

& ] 
8x 727-4 BUS 0 

Ni 
x 

& 3 87-6 7 BESET 

83 
§ / 
N 2 @ 7a 

t 
ov 

C) MIC 104 
PUC TOS KEYSORRD PARALLEL IN ouT MIC 7 

2IICHI 

 



108 

  

Signal Destination Description 

MIC No. 

16 MHz Symmetric clock signal of 16 MHz 

8 MHz 8, 9 - - - - 8 MHz 

4 MHz 2, 8 - - - - 4MHz 

2 Miz 8 - -  - - 2 Miz 
1 Maz 8 - - - - | Miz 

0.5 MHz 8 - - - - 0.5 MHz 

0.25 MHz 8 - - - - 0.25 MHz 

CLOCK | 10 Clock to read logic for the 

CLOCK 2 8 floppy controller. Frequency 

is selected by the controller '@) 

and by the MINI SELECT 
switch. 

8 Miz/4 MEz 9 Clock to the floppy catrol-~ 

ler 8 MHz for Maxi floppy and 

4 Miz for Mini floppy drive. 

WRITE CLOCK 9 Clock input to floppy con- 

troller. The frequency is se- 

lected by the controller and 

by the MINI SELECT switch. 

PRE SHIFT 9 Input clock to shift register UO 
for write data. 

MEM CLOCK 5, 15 Clock to the memory caontrol- 

ler. The frequency is 19.66 

MHz. 
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Signal 

WR DATA 

WRITE GATE 

MEM MODE 

VO 

SEEK MODE 

FR/STP 

L¢/DIR 

HEAD LOAD 

SIDE SELECT 

uso, USI 

DRIVE SEL O 

DRIVE SEL 1 

DRIVE SEL 2 

DRIVE SEL 3 

FD RRQ 

F INIP 

RDY 

  

Destination 

MIC No. 

10 

10 

10 

10 

15 

Description 

WRITE DATA to the floppy disk 
drive. Valid when WRITE GATE 

is @m. 

Cantrol signal to floppy disk 

rive. Informs that now the 

WR DATA is valid. 

MEM mode is dual density, 

FM mode is single density. 

Signal to cmtrol the voltage 

controlled oscillator. 

Sets the selectors in seek 

mode. 

Control signal; Fault Reset/ 

Step 
Control signal; Low Current/ 

Direction 

Control signal; Head Load 

Control signal; Side Select 

Unit select decoded to: 

Drive Select 0 
Drive Select | 

Drive Select 2 

Drive Select 3. 

DMA reguest fran floppy 

controller. 

Floppy cmtroller interrupt 

request. 

Ready fran floppy controller. 

Note that Mini floppy is 

always ready. 

Index mark fran floppy disk 

drive. 

Tl is closed in MIC704 and cpen in MIC705. MIC705 uses 

mini-floppies with 96 tpi and with a Ready siqnal.  
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Signal 

READ DATA 

LD QUNT 

D WINDOW 

STEP 

DIRECTION SEL 

we/Ts 

FuT/TRO 

LOW CURRENT 

INDEX 

TRACK O 

WRITE PROT 

READY 

TWO SIDED 

Destination 

MIC No. 

9 

10 

9, 10 

10 

10 

9 

10 

112 

Description 

Read data fran the floppy, 
synchronized with the VO to 
separate phase bits and data 
bits. 

Load counter is used to 

synchronize the window 
counter. 

Data Window is used by the 
controller to separate data 
bits fran phase bits. 

Output pulse to make the 
floppy head move fran me 
cylinder to the next. 

Direction select is used 
together with the STEP pulse. 
A low signal and the head 
moves towards the comter of 
the disc. 

Write Protect/Two Sided 
signal fran the floppy disk 
drive. 

Fault/Track 0 signal fran 
E£loppy disk drive. 

Output signal to Maxi floppy 
disc drive. Used to decrease 
the write current when close 
to the center of the disk. 

Index mark signal fran the 

floppy. 
Track 0 signal fran the 
floppy. 
The diskette used is 
writeprotected. 
Read data supplied fran the 
floppy disk drive including 
data and phase bits. 

Ready signal fran the Maxi 
f£loppy drive. 
The Maxi floppy is a two 
sided version. 

The conections J15 pin 34 to J9 pin 7 and JI5 pin 4 to J9 pin 5 
have not been made qm all MIC704 boards. In fact, these 
connections are qaly utilized with the MIC705. 
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Signal Destination Description 

MIC No. 

DSP DRQ 1 DMA request fran the display 

controller. 

BUFF cc(0:6) 12 Output fran the display 
controller containing the 
address of the character to 
be written cm the display. 

BUFF £¢(0:3) 12 - Output fran the display 
controller containing the 

line number written @m the 
display.. 

LTEN DEL if Light enable fran the 
display. 

VSP DEL 11 * Video suppression. This 
output signal is used to 
blank the video to the 
display. 

GPA 0 1 Control signal used to select 

: semigraphic PROM. 

DISP INTR 11, 15 Display interrupt request. 

HRIC BUF B 13 Horizontal retrace signal. 
VRIC BUF B 13 Vertical retrace signal. 

LTEN BUF B 13, 14 LTEN DEL delayed one CHAR 

CLOCK 
VSP BUF B 13 VSP DEL delayed cne CHAR 

CLOCK 
RW BUF B 13 REVERSE VIDEO. This output is 

used to reverse the video 

signal to the display. 

CHAR GEN SEL 12 This signal selects the 

standard character 
generator. 

GRAF GEN SEL 12 This signal selects the 
semigraphic character 
generator. 

DRQ3 and DRQ2 6 The display comtroller uses 
two channels out of the DMA's 
four channels. This is dme 
to make the roll fimction of 
the display. DRQ2 and DRQ3 
are the two data request 
signals.  
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Signal 

SERIAL VIDEO 

CH CLOCK 

  

Destination 

MIC No. 

13 

12 

11 

116 

Description 

The video aitput fran the 

shift register. 

Signal to load the aitput 

fram the character ROM or the 

semigraphic ROM into the 

shift register. 

Character clock. The period 

time of this clock is 7 times 

the DOT CLOCK time. 

7 x 86 nsec. = 0.601 usec. 

©,
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Signal 

  VIDEO OUT 

HRIC OUT 

VRIC OUT 

COMP VIDEO 

+5 V filtered 

118 

Destination 

MIC No. 

13 

13 

  

Description 

Video out signal. *) 

Horizontal output pulse. *) 

Vertical aitput pulse. *) 

*) These three signals are 

ready to be used if a 

video monitor without 

decoding for camp. video 

is used. RC702 uses camp. 

video signals. 

Campressed video is the 

signal containing both video 

horizontal sync. and vertical 

sync. 

+5 V supply after an RC 

filter. 
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Signal Destination Description 

MIC No. 

DOT CLOCK 12 The dot clock is an 11.64 MHz 

clock which is synchronized 

with the main frequency. 

SYNC IN , The input is a 50 Hz signal 

fron the REC70] rectifier 

unit. 

T3 Testpoint 1. The signal here 

is a 50 Hz signal ani the 

coil HI is adjusted until the 

dutycycle of this signal is 

50% (between 40% and 608). 

5 Vv The ~5 V is used by the 

dynamic RAM. 
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Signal 

BUS(0:7) 

MEM CLOCK 

9.63 MHz 

0.614 MHz 

CLOCK A 

CLOCK B 

CHAIN 1 

INT” 

Destination 

MIC No. 

15 

16 

16 

16 

122 

Description 

  

The data bus is the TRI-state 

bus supplying data inform 

ation between the CPU and all 

of the controllers. 

Clock of 19.66 MHz supplied 

to RAM controller. 

Clock of 9.63 MHz is not used 

on the beard but supplied to 

the auitput plug J8. 

Clock of 0.614 MHz is used as 

input to the counter timer 

controller to be counted down 

to make the clock signal to 

the two Serial In/Out Chan- 

nels. 

Clock signal to the two 

.Serial In/out Channels just 

mentioned. 

Interrupt priority chain 

Interrupt fran the counter 

timer controller.
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MIC No. 

INT 2 

CHAIN 2 

V.24 input onstputs 
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Description 

Interrupt request fran the 

SIo/2. 

Interrupt priority chain out 

fran the SIO/2. 

Pin 1 PROTECTIVE GROUND 

- 2 TRANS DATA 

- 3 REC DATA 

- 4R T SEXD 

- 5 CLEAR TO SEND 

- 7 Ground 

- 8 DATA CARRIER DETECT 

- 20 DATA TERM READY 

J1 to channel A (Terminal) 

J2 to channel B (Printer) 
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Signal Destination Description 

MIC No. 

REC CLOCK A 16 The clock inputs to the SIO/2 

channel A. In asynchronous 

mode clock A is selected, and 

in synchronous mode the modem 

supplies the clock. 

BUS(0:3) The data bus is here used to 

make it possible for the pro- 

gram to read the four modem 

signals. 

MINISELECT 8, 9 This flip flop is set to show 

if the floppy is a MAXI or a 

MINI. It may be controlled 

. fran the program if it is 

strapped the correct way. 
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Signal Destination Description 

LTEN 11 Light enable, output signal 

from the CRT-controller. 

VSP 11 Video suppression, output 

signal from the CRI control- 

ler. 

Note: Pos. 52 is prepared for mounting of an IC? on some print 

boards the IC 74LS670 has been mounted. The system, however, does 

not utilize the facility. 
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2.5 Character Generator 2.5 
  

The character generators are implemented with ROM mcdules as 

| follows: 

Graphic Character Set : ROM module: ROA296 

_ See fig. 35. 

Semigraphic Character Set: ROM module: ROA327 

See fig. 36. 

   



 
 

  

132 

 
 

 
 

 
 

 
 

 
 

  

  
 
 

 
 

 
 

        

 
 

 
 

 
 

 
 

 
 

 
 

 
 

    
  

    
          
 
     

    

 
 

    
      

  
 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

  
      

      
  

          
 
 

 
 

 
 

  

 
 

 
 

 
 

 
 

  
 
 

  
  

  

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 
 
   

 
 

 
 

 
 

      
               

 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

  
          

  

 
 

                              
      

 
 

 
 

 
 
 
 

 
 
 
 

 
 

              
  

  
  

  
 
 

 
 

 
 

 
 

 
 

   
 
 
 

 
 

 
 

 
   

 
 

 
 

        
 
 

  
 
       

 
 

    
 
       
 
 

 
 

 
 

 
 

 
 

 
 

 
     
 
 

 
 

 
 

            
 
 

 
 

 
 

                  
 
 
 
 

 
 

  
 
 

        
 
 

 
 

 
 

 
 

 
 

              
  
 
 

 
 

 
 

 
 

        
 
 

 
 

  
 
 

 
 

    
    
 
 

    
 
       

 
 

 
 

 
 

 
 

  
 
 

                                  
 
 
 
 
 
 

 
 

 
 

                                                                                                                                                                                        
 
 

    
 
 
 
 

 
 

 
 

 
 

              
 
 

 
                                             

 
 

                            
 
 

        
 
 

                
 
 

 
 

       
 

 
 

 
 

 
 

                                      
 
 

 
 

. 

its 
Seager 

F 
11} 

AT 
ay eagesss 

T 
ro 

T
T
 

H 
i
 

ale 
i 

Relat 
w
e
!
 

ad 
if 

seasit 
meeeesyieeesyay 

el 
freee 

preetnr| 
tt 

Tar) 
a 

a 

aN 
i elceeleaekteai 

ee 
ea 

Bac 
mrs 

(ea 
m
e
 

H 
i 

# 
ili 

“(7 
e
e
s
 ae
 

ar 

+4 ae 
|
 

ee 
a
 

H 
Fi 

-fe 
f 

iy 
tl 

De 
T
e
a
l
 

T
r
 

Seuyoststs| 
[atte 

i
y
 

f
i
t
 

i
t
i
 

ti 
j
u
e
 

[
u
y
 

t
l
t
 

that 
il 

tH 
bet 

! 

l
o
f
}
 

be 
TH 

Theat 
of 

Fat 
stall 

HH 
; 

a 
pie 

H
E
 

i 
i 

clo-fatt 
a 

; 
in, 

Lt 
wile 

: 
i
u
 

i 
H 

Pet 
Seb 

fl 

e
T
 ee 

e
e
 

e
e
 

eS 
a
 

Lalols} 
2 

= 
x 

a 
x 

» 
2 

a 
a 

* 
2 

= 
2 

2 
Ey 

2 
lol 

2 
= 

a 
- 

° 
= 

o 
- 

° 
= 

° 
- 

° 
- 

o 
= 

11 
° 

°o 
~ 

- 
° 

°o 
- 

- 
° 

° 
- 

- 
° 

°o 
= 

- 
ls] 

2 
° 

° 
° 

- 
= 

- 
- 

° 
° 

° 
° 

= 
- 

7 
- 

al 
° 

° 
a 

o 
°° 

e 
o 

o 
= 

7 
= 

- 
- 

- 
- 

- 

“" 
gssene 

Pigure 35: Character Generator (R0A296).
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Figure 36: Semigraphic Character Generator (ROA327). 

 



  

134 

 



  

135 

3. CABINET AND POWER SUPPLY 3. 
  

3.1 KBN702 & POW739 : 3.1 
  

Fig. 37 shows the cabinet KEN702 with the power supply POW739 

mounted. The cabinet itself omtains transformer, blower, mains 

ecmnection, rectifier unit RC702, and the internal cable. 

Fig. 38 shows the cabinet with MIC/702 mounted. 

Fig. 39 shows diagram for rectifier unit (REC702) and trans- 

| former, blower, and mains connection. . 

@ Fig. 40 shows the internal cable in the KBN702. 

"Fig. 41 shows the cables connection KBN702 to MIC702 and POW739. 

Fig. 42 shows the power cable CBILA40. 

 



  
Figure 37: KEN702 & POW739; assembly drawing.
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Figure 38: KBN702 & MIC702; assenbly drawing. 
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Figure 40: KEBN702; internal cables.  
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Figure 41: KBN702 & MIC702 & POW739; cable connections. 
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POW739 3.1.1 

The power supply to RC702 is built ma single printed circuit 

board. Fig. 43 shows a block diagram for the POW739. 

Input to the power supply is +26 V Dc and -26 V [Ic delivered fran 

REC702 rectifier mit. This mit is described in section 3.1 

Fig. 44 shows the layout of the printed circuit board. 

Fig. 45 and fig. 46 show the circuit diagram for the unit. 

Fig. 47 and fig. 48 show the timing diagram for the mit. 
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Figure 45: POW739; +15 V and +12 V power supply.
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Figure 47: POW739; +5 V supply; timing diagram; load: MIC702 & 
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KBN705_& POW746 3.2 
  

KEN705 is the second version of the cabinet and is used in both 

RC702 and RC703 systems. The microcomputer board is mounted the 

same way as in KBN702. 

The main improvements of KEN705 are: 

1. Contains new power supply (POW746) with reduced magnetic 

radiation. 

2. Rectifier uit (REC701) not used. 

3. Fan Regulator Circuit which reduces the acustic noise produced 

by the fan. 

4. Internal cabling simplified. 

5. Reset Switch in new position. 

Fig. 49 shows the internal cables in KBN705. 

Fig. 50 shows the cables which connect KEN705 to the 

microcamputer board and to the floppy dise drives, etc. 

 



Notes to fig. 49. 
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No. COLOUR | signal /power {Pin PLUG 

1 a5 Red +15V 3 MP 

3 Black ov 1 

2 TS I Green 24VAC transf. 

2 Red OVAC 

3 Brown ovac 

4 Blue 24VAC 

3 J2 ] Brown +12V ] MB 

2 Brown -12V 2 

3 Brown ov 3 

4 Brown 4+5V 4 

5 Gray Sync. 1 SMB 

8 Mains Brown 220VAC 8 Power switch 

9 Filter} Blue OVAC 9 in 

10 Power White 220VAC 10 To FAN RG. 

11 switch! Gray OVAC 1] CIRCUIT and 

transformer 

12 Yel low/ Ground 12 

13 een Ground 13 
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Figure 49: KBN705; internal cables.  
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Figure 50: KEN705; cable connections to MIC70x and Floppy Disc 

Drive. 
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POW746 3.2.1 

The POW746 ~- Power Supply is built @m a single print board. 

Fig. 51 shows the block diagram for the power supply, including 

the input/output connections. Input is 2x24 V AC which is 

supplied by the transformer (DK7755) housed in KEN705. 

Fig. 52 gives the specifications for POW746 and transformer 

(DK7755) . 

Note: Input voltage range covers both Continental Europe and 

United Kingdom. 

Fig. 53 shows the POW746 Layaut. 

Fig. 54 shows the Circuit diagram for POW746. 

Fig. 55 shows the timing diagram for POW746. 
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Figure 51: POW746; block diagram.
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‘oS Input voltage: 220 V ~ 240 v + 10%, 50 Hz 

Power consumption: Max. 150 W 

Output voltages: 

  

  

  

  

      

V_out V_out V_ ripple I max . 

+15 V +0,5 V <100 TV a 14aA 

+H2v [+05v |<50nm,, | 26a 
+5v [+05v |[<50m,, | 5 A 
-l2v | +0,5V     <100 Top 0,2 A   
  

Fan regulator range: ~~ 0-1600 rpm. 

Figure 52: POW746; power specifications. 

  

 



156 

ie 

 
 

INPUT OUTPUT 

0) 

001 
0% 

MAg 
B
7
S
X
O
g
 

G
7
S
x
d
G
 

m
 

ry. 
m
 

x 24 V AC 

00: 
“G2ZA8 

622 
AG 

= AYSXUB 
BYSXOE 

08 
MAG 

chee 
Pant 

fant 
fant 

m
 

cm 
rac9 

ZIGL 
m
 

rm. 
 
 

 
 

 
 

  
  

 
 

  

© 
654.48 

B
E
 

B
o
 
o
S
 

o
e
s
 

M
e
e
 

EZLWT 

8 
. 

n
o
n
)
 

 
 

 
 

  
  

 
 

—" 
@E 

a 

 
 

 
 

  

 
 

  

    

  
 
 

 
 

 
 

  
  

 
 

 
 

 
 

     
 

 
 

  
2405 

, 
CE 

all? n
A
 

4
 

i 
c
p
R
e
,
t
r
e
 

g 
o
r
s
o
v
[
.
 

CAE 
Nn 

 
 

  

 
 

  
 
 

 
 

  
 
 

  
  

 
 

  

E
y
 

GS 
E
T
 

© 
—
!
 

 
 

 
 

  
   
 

    
    

  
 
 

= 
nde 

bee 
= hpencp 

text 
co 

a
m
 

me 
ed 

©) 
cua 

t 
in 

bd 
o 

+ 
ot 

+ 
o
u
 

|" 
a
 

o
e
 

C
O
U
R
S
 

4 
T
E
T
 

if 
ave 

=
i
 

= 
H
 

A
 

A
 

i
 

ME/t 
HZ 

AOy 
= 0
0
L
Y
 

AOy 
=00L7 

AO? 
"00L7 

(
8
h
 

)
F
E
 

-
 

. 
ecbds 

3 
fr 

— 
7 

C
a
e
 

| 
= 

 
 

  

  
  

 
 

  
 
 

  
 
 

MIC board   

MONTTOR   

DISCS 

  

Pigure 53: POW746; layout.



157 

 
 

 
    

 
 

 
 

 
 

 
 

   
 

 
 

 
 

 
 

 
 

  
 
 

 
 

  
 
 

 
 

 
 

 
 

  
 
 

 
 

   
 

 
 

  
  

  
  

  
  
 
 

 
 

  
 
 

  
 
 

 
 

  
  

  
 
 

  
 
 

  
  

 
 

 
 

   
 

  

 
 

 
 

  
 
 

  
 
 

 
 

   
 

   
 

  
  

  
  

  
 
 

 
 

  

2 
F
L
 

IME 
> 

F
H
 

Ade 
a
 

a 
27] 

A
 

97 
a
c
e
 

9a 
1
,
 

LEGENT 
¥2 

m
e
 
I
 
o
n
 

a7 
e
w
s
 

a) 
T
Y
 

AG 
] 

2 
| 

avor 
@®: 

O
N
 

e 

0% 
“we 

| 
oO 

O
a
?
 

I
 

NS 

) 
T 

27 
a
 

F
H
 

A
d
 

| 
H
H
 

FE 
“
O
O
O
H
,
 

Ge 
ri 

Lay 
R
R
 

ie 
A 

TEN 
Tar 

WO 
LH 

r 
e
a
l
 

‘ 
Y 

i 
Zr 

z 
zo, 

| 
alt 

E
E
 

hes) 
MH 

PEN 
K
e
]
 

e
a
 

ay 
valk 

: 
#
 

| 
L
M
 

W
O
 

l
e
a
p
 
7
,
 

- 
7 

o
e
 

a 
on 

E
M
E
 

Bf? 
an 

|
e
.
 

: 
e
e
 

ee, 
22 

xe 
IR 

N 
o
r
t
 

6 
FA 

9 
Ade 

OR 
By 

Le 
eget 

gay 
; 

th 
w
e
e
s
 

22 
b
g
 

| 
VSUC9 

% 
. 

sa) 
pews 

a 
7 

*FIEX 
I 

. 
if 

1 
if 

, 
g 

ey] 
t
t
 

7000 
157 

VOB MG 
PIKE, 

. 
ag 

I’ 
“2 

| 
407 

(@) 
# 

a
 

i 
2-00 

Age 
°— 

a 
— 
7
,
1
 
=
 

W
O
 

“ey 
p
a
n
 

St 
a 

_ 
47 

iid 
4
 

@
 

es 
o
S
 

wae 
oot 

LBL 
Y 

ap 
rr] 

CONTA 
= 

ye 
4] 
h
e
 

; 
5 

. 
WS 

b
o
y
 

ty 
we 

a, 
t
t
 

ope 
e
e
 
a
a
 

a 
‘ 

: 
a
n
 

Figo Cal 
7 

a 
of 

e
k
 

l
e
s
 

a
,
 

G
e
a
 

» 
"
O
r
e
 
u
e
 

H 
N 

RY 
YOU 

[k 
D
i
k
 
a
l
 

Fa 
  

  
 
 

ssotla 

 
 
 



RI
36
S6
 

158 

VIS J 
t i t 

  

  

  

  

    
  

j454 

  

| ———____ 
      fy       

+ LV switchs. reg. 

Figure 55: POW/746; timing diagram. 
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