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A

INTRODUCTION 1

This manual gives a technical description of the RC702/RC703
Microcamputers.

The RC702/RC703 are self-contained camputer systems — together
with keyboard, video ionitor and flexible disc they meke up an
cperational system. Basic system confiquration is briefly
introduced in subsection 1.1.

The microcomputers themselves omtain the following parts (a nore

specific explanation is given in subsection 1.2):

Part Functional descripticn and diagrams in
Microcamputer Board &
Character Generator Chapter 2.

Cebinet (with cables,

transformer and recti-

fier unit) & Power

supply Chapter 3.

To the extent suitable, all diagrams ard figures are contained an
the right-hand pages and the matching text cn the corresponding
left-hand pages.




1.1

System Configuration

Basic system configuration follows the pattern shown:

RC702 RC703
-] -2 -3 -1 -2 -3
Keyboard RC721 + + + |N/A} N/A | N/A
RC722,001 + + + N/A | N/A | N/A
RC722,008 IwN/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 [ NA | m | N/A | N/A
*RC762-2 + | N/l NA |+ | N/Aa L NA
*RC764 m | N/A | NA | m | N/A | N/A
RC765-1 N/At N/A| N/A [N/ i i
RC765-2 N/A1 N/A | N/A IN/Aa + i
+ = available '
N/A = not available MIC702/703 MIC704/705
m = mandatory
i = inclusive FCO 19-008

*) RC762 and RC764 mutually exclude cne ancther.

Technical mEnuals are issued seperately for each of the item
groups @bove as well as for other cptional equipment.

Fig. | shows an example of how to cornect the wnits.




=
T 5
(P) 1 (P)
]
[ ]
|
VIDED ¢ ) EXTERNAL !
MONTTOR L ommww.d FIOPPY-DISC §
¥ (alternative
]
LT :
- - B - - W .- -J
i
&,
(s} | (B) " {s} {(s) (P)
. .
[ )
|
MICROCOMEUTER
BUILT-IN
MINT
FLOEEY
— KEYBOARD

(S) = Signal cable
(P) = Power cable

Figure 1: Configuration; connections; exanmple.




1.2

Microcamputer Construction

The construction of the microcomputers is based on the following

camponents:

MICxxx
ROXxxx
KBNxxx
POWxxXX

The relationship between RC702/RC703 and specific modules is as

Microcamputer Board.

Firmware Module (Character Generator, etc.).
Cabinet Module (Cables, Transformer, etc.).
Power Supply.

follows:

RC7xx MICxxx KBWNxxx 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) FCO 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
subsecticons 2.3.12 and 2.4.2.

The relationship between MIC7xx and ROXxxx is as followss

SEMT -

AUTO CHAR CHAR

PROM SEL.  LOAD PROM 1 GEM GEN
MICxxx  (pos.55) (pos.66) (pos.65) (pos.81) (pos.B82)
MIC702 ROA320 ROA375 - ROA296 ROA327
MIC703 ROA320 ROA375 - ROA296 ROA327
MIC704 ROB268 ROB237 - ROA296 ROA327
ROBR357 ROB388 ROA296 ROA327

MIC705 ROB268
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Figure 2: MIC702 - Microcamputer Board; layout.




MICROCOMPUTER AND CHARACTER GENERATOR

2.1

General Description

2.2

The microcamputer board is tuilt an a single circuit board. Power
is supplied via a 4 pin connector, and the following supply is
required:

+5 V typical 2.5 Anmp.
+12 V typical 0.1 Anp.
=12 V typical 0.1 2amp.
The board layocut is shown in fig. 2 which also shows the input/

autput connections.

Block Diagram

2.3

Fig. 3 shows a block diagram of MIC70x (the same diagram applies
to all microcamputer boards). In the diagram is shown vhere each
block is found in the circuit diagrams.

Functional Description

[

The functional description follows the block diagram. This paper
does not contain a full description of all the functions of the
VLSI circuits used. This kind of informations may be supplied by
the mamfactures of the VISI circuits.

£ "

The description is almost the same for the different beoards, If
there are differences, they are mentioned - if not, the beards
are referred to as MIC70x.

-

2.

2']

2.2

2.3




1/0 TEST
i —' 'ADDRESS
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X MIC 05
MIC 15
R < I 'B?l?\[“?ﬂ ACOR.(1:7)
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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 con—
figurated into eighteen 8-bit registers and four 16-bit
registers.

All Z-BOA 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— U
gisters. There are also two sets of accumulators and flag regis-

ters.




8-BI/T” DATH BUS

DATABUS
CONTROL
VST wsr| . ﬂ .
pecondl_| THIERNBL DBTABUAH AL ¢
13- LINES REG
<
cPY CPY
CPY AMD \covrma CPY RECISTERS
SYSTEM CoONTROL
CONTROL
SIGNALS
. ADDRESS
O CONTROL
16-3B/7
ADDRESS AYS

Figure 4: ZS80A-CPU; block diagram.

MRy BLEG SET

PLTERNATE REG SET

AN FaN
Ve A rd ™~
RECUMULRATOR FLAGS AeccyMuLATOR FLBE
A £ A F GCEANERAL
O B c B c’ \PURPOSE
D. £ D’ £’ REGC/STFRS
H é /_// L Fd
TNTERRUPT| pemoRy
VECTOR 7 REFRESH 2
TMDEX RECISTER IX SPECIRL
TNDEX REGISTER  I7Y | > PURPOSE
STACK POINVTER SP REGCISTERS
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 gperations with ane 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 do-
tained fram Zilog ZSO0A CPU Technical Mammal.
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Ml CYCLE
<j3 7 74 ra’ 73 T4
25095

CLK

RO: R Al REFRESA
S I T N X

THRER

7 BD

TWAIT

O 7M1
DO :D7 l/%/ \

Figure 6: Instruction OP Code Fetch.

Formd 7 72 | rw riv 73

CLk | _ | L
o SRS I O DU IS N

RO:R15 Y o Y

T \ [

T M RER 1

1I0R&

b0:27 EF_

Figure 7: Interrupt Request/Acknowledge.
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CLK
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T RER

7B_D

T WAIT

20~D7

7 We

DO -D7

7I0R @

7 RD

D0 -07
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20~D7 .___(
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Va4 72 T 73 77
X MEMOR)Y ADDR X
TN
| 250775 |
__.( DATA o7
7\
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Figure 8: ZBOA-CPU; timing waveform diagram.
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2.3.2
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Address Deccoder 2.3. U

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 vwhich uses 16 addresses. This is shown in fig.
9.
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* Addr. i
‘No | Name {IC type Camments
B [
.00 | DISP | 18275 Parameter port
i o1 : - Command port
02 ; -
' 03 - .
: 04 FLOP ubPD 765 Main status reg
{05 l - Data reg
{06 - car 18272
07 ¢
108 1 SIO Z80A~-S102 |Data channel A
i 09 - Data channel B
{OA} - Control chamnel A
i OB ! - Control channel B
,0C 1 CIC ZR0A~CTC Channel 0 to SIQA
: OD - Channel 1 to SIOB
‘ OE - Channel 2 int disp
i OF - Chammel 3 int flcp
10 PIO Z80A~PIO Data keyboard s
11 - Data parallel I/0
i2 - Centrol keyboard
13 - Control parallel I/0
14 SWITCH Irput: 8 bit fram switch
15 - Output: bit 0 controls
16 - Motor enable, bit 1
i7 Controls MAXT select
18 {Enable PROM 0.1 In MIC702 and MIC703 all four
19 {Disable PROM 0.1 Instructions disables PROM 0.1
IA |Enable PROM 1 (both PROM's);
1B {Disable PROM 0.1 (See also fig. 10).
1C [Enable sound In MIC702 and MIC/03 all four
1D - instructions enables the sound
IE [Sync select if
IF ibit 0 =1
20
— —
EE
EF .
| FO DVMA AMOST/A-4 |Use of the 16 Registers
. - ar is described in the
. - I8237-2 MENUFACTURER'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
MIC70x applied:

MICxxx Program
board instruction PROM O PROM 1
MIC702

oUT (18 HEX), A DISABRLE DISARLE
MIC703

oUT (19 HEX), A DISARIE DISABLE
MIC704 ( s :
MICTOS T (18 HEX), A ENARTE ENARLE

aur (1A HEX), A *) DISABIE ENARIE *)

*) A special flip~flop, PROM CONTROL !, makes it possible cnly to
enable PROM 1, leaving PROM O disabled.

O

w,




w
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ADDRESS ADDRESS
0000 'l 0000
[
EN PROM O
i 1000y
1
EN DYN CUT
§ 2000
A
EN PROM 1
3000
4000y 4000
EN DWN
8000y CUT 8000y
EN D¥N CUT
|
€000, €000,
FFEF FFFF

Flip~flop Pos. 42
RESET

Figure 10: MIC70x; address space.

Flip-flcp Pos, 42
SET




2.3.3
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t
Parallel I/0 Controller

The Z-80A parallel I/0 (PIO) interface cmtroller is a program-
mable, two part device which provides interface between the CPU
and the two connectors for keyboard ard for parallel I/0. The
diagram is shown on page MIC07. The block diagram is shown in
fig. 11. The internal structure of the Z80A~PIO consisi:s of a hus
interface, internmal comtrol logic, pert A I/0 logic, port B I/0
logic, and interrupt ocontrol logic.

Each of the two port I/0 logic is camposed of 6 registers. The
registers include: an 8-bit input register, an 8-bit cutput re—
gister, a 2-bit moderegister, an 8-bit mask register, an 8-bit
input/cutput sslect register, and a 2-bit mask cmtrol register.

Before using the PIO it has to be programmed to the wanted Inter—
rupt Vector and goerating mode. This is described in mamuals from
Zilog.

The timing diagram in fig. 12 shows imput fram keyboard. The
interrupt system is described in subsection 2.3.7.

i

2.3.3
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TNTERN 5L
CONTROL DATH LIAES
L06/C Nzorr ry-Via
A
DATH _BYS Lo T~ HAmpswore™
8.3/7, |Bus |  E——
<i>mfr£2 THTER AL B, .
FACE DITTE LIVES
A PORT 8B/
CONTROL ! B <
LINES AT ER RYFT Z/0 HENDSHRHE
) — o] CoNTROL
LNTERRUPT BLINES| _LoG/C

*
HANDSHAKE nof wsed Fo W& YBORRD

Figure 11: Z80A-PIO; block diagram. |

I{/Igzlml 7.3]

CLK

7KEY SrROBE .

KEY (0:7)

TINT

Pigure 12: Keyboard imput; timing diagram.
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Serial Input/Output Controller *

The 280-SI0/2 (Serial Input/Output) is a dual-chammel milti-func-
tion peripheral camponent designed to satisfy a wide varity of
serial data commumications requirements in microcamputer systems.
Its basic function is a serial-to-parallel, parallel~to-serial
cawerter/controller, but - within that role - it is configurable
by system software so its "personality" can be cptimized for a
given serial data cammmications application.

The 780-SIO/2 can generate and check CRC codes in any synchronous
mode and can be programmed to check data integrity in varicus
modes. The device also has facilities for modem controls in both
channels. Block diagram for the Z80-SI0/2 is shown in fig. 13.

The internal structure includes Z80A CPU interface, imternal con-
trol and interrupt logic, and two full duplex charnels. Each
channel contains read and write registers, and discreet comtrol
and status logic that provides interface to modems.

The logic for both channels provides formats, synchronization,
and validation for data transferred to and fram the channel
interface. The mcdem control imputs, Clear to Send (CTS) and Data
Carrier Detect (DCD) are monitored by the discreet cmtrol logic
urder program control. All the modem control signals are general
purpcse in mature.

The programming for the SI0/2 is very camplex and is described in

mamals fram Zilog. '

The Z80-SI0/2 in connection with MIC702 and MIC703 is capable of
handling asynchronocus formats; in comnection with MIC704 and
MIC705 it is also possible to handle synchronous formats.

aw

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

way: U

1. The modem input signals CALLING INDICATOR and DATA SET READY
may be sensed by the program when using the instruction:

IN (iC BEX), A

The cntents of A will be:
BIT 0 - 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 fram the modem. To do so,
a flip~-flop has to be set by using the following instruction
ouUT (IE HEX), A
The resulting state of the flip~flcop depends cn the value in A
bit 1,
- if 1: flip-flop set.
- if 0: flip~-flop reset.
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Figure 13: ZB0A-SIO/2; block diagram; signal connection to J1 and

O ' J2.




2.3.5

Comter Timer Comtroller . 2.3.5

The Z80A Counter Timer Controller (CTC) is a programmable four
channel device that provides counting and timing finctions 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 Z80 CPU bus
interface, internal cotrol logic, four counter chamnels, and in—
terrupt cmtrol logic. Each channel has an interrupt vector for
automatic interrupt vectoring, and interrupt pricrity is determi-
ned by channel nmmber with dqanpel 0 having the highest priority.

The channel logic is camposed of 2 registers, 2 camters, and 9
cantrol logic as shown in fig. 15. The registers include an 8-bit

constant 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.

Charmel O 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 haudrate for the terminal and
printer camections. Input to these two channels is a clock of

0.614 Mhz. How the clock is divided in the SIO is shown in fig.
i6.

Channel 2 and 3 are initiated in counter mode with interrupt
emabled and with a time constant of 1. This means that for every
clock input an interrupt is sent to the CPU. Channel 2 is
comected to the display controller and channel 3 is oconnected to
the floppy controller, and in this way their interrupt is
camnected to the CPU.
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cic CLOCK CIC S0 SIO SIO
Input Divided CUTPUT Divided {Period | BAUD RATE
by by

T in psec |decimal T in psec [decimal |psec bos
0.614 193 314 64 19.970 50
0.614 128 208 64 13.310 75
0.614 88 144 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
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.




2.3.6

Interrupt System

The CPU has two interrupt inputs, a software maskable interrupt
ard a nn-maskable interrupt. The non-maskable interrupt (NMI)
cannct be disabled by the program and is not used in MIC70x. The
CPU can be programmed to respond to maskable interrupts in ane of
three modes. In MIC70x mode 2 is selected. In this mode a single
B8-bit byte fram the omtroller (the interrupt vector) is used to
mzke 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 Ml cycle IORQ becames active {instead of MREQ)
indicating the INTA cycle. The 780 peripherals have an interrupt
ermble input (IEI} and an interrupt enable autput (IEO) and are
camected in daisy chain. The peripheral with IEI high and IFO
low, will during INTA place the preprogrammed 8-bit interrupt
vector am the data hus.

IO is held low until a return fram interrupt (RETI) instruction
is executed by the CPU while IEI is high. The 2-byte RETI
instruction is deccded internally by the peripheral for this
purpose. .

Fig. 17 shows the daisy chain interrupt system in MIC70x.

@,
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ROM Memory 2.3.7

2.3.8

The ROM, Read Only Memory, contains the autolcad 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 M pos. 66 and 65
rray 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, Randam Access Memory, is shown in 3 blocks in the block u
diagram: the TIMING GEN block, the 64 K BYTES RAM block, and the

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

diagram is an page MICOS5. The timing generator is made using the

IC I8202A. This circuit mekes all the signals which the RAM

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

the timing diagram for the vhole RAM circuit is shown in fig. 19.
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Figure 18: I8202A~RAM Control ler; 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 an the Am9517A~4 fram
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 741S373. The circuit diagram is shown in
MICO6. The AmO517A-4 contains 4 chamnels vhich have full 64 K
address and ward count capability.

The four channels are in MIC70x used in the following way:

channe)] 0 : External debugger

channel 1 : Floppy disk controller
channel 2 : Display ocontroller
channel 3 : Display controller.

The block diagram for Am@517A=4 is shown in fig. 20.

Fig. 21 shows the timing diagram for a normal cperation of
AnQ517a~4.

A more specific description of the wnits may be cbtained from cne
of the two manufacturers.

2.3.9 .




33

AN

LET-0Lq

(v} LSINOTY
] wxn —
18 AUVUEOSMIL {9 SNLY1E 300w
IMHWAVIY 21001 a
VAN R 2o l.\l!- ENIVOONIV
\/ DNILVAON [ DIWM
\/ anv
<~/ NIQ0INE [ NOYH
- . ALIOIHG
24400 V1 SAW ¥ L0 IV 1IN ) ONYIAOD a-.\wl £OINA004ud
m m N/ ‘
ta0a
HidaNE QviY HI44NE ALIHM
TOWINGD »
aNYMROD D _ v s 4o
&= I [ e MY
o (] ) et
waoa | W INAD3 ) LLEL
_ P syiuoay QuON ssavaay e @15QY
1NTuHND _ INIHEND 1w | vy TOHINDD
any e 'F )
uisng Y144NN JLIWOYIY V3dana avau oNmIL L a0
A ] AnLng ] ! -—— ACYIY
- $Nd Lid 86 ol *']
sna Ll
.— * w o L3S
_ 1) 03 (9L} D3W ANNDY o
SSIN0UY 4miL QUOM dwaL
vy HOLNAWIUDIL/ONI ¥OLNIWIYDIQ

Figure 20: Am@517A~4 - DMA Controller; block diagram.
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Figure 21: AmO517A-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 vhich 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 eguipped.

MIC704 and MIC705 (see also diagram MICI7)
These MIC boards are equipped with 7 switches (BIT 0-6).

The selection between MINI/MAXI floppy is made using two switches )
(see diagram MICI7). Using these switches provide for 3
possibilities:

1. MINI SELECTED '
2. MAXI SELECTED
3. PROGRAM SELECTS MINI OR MAXI.

When PROGREM SELECTS... is used, a reset signal selects MINI.
Using the instruction:

our {14 HEX), A
the selection depends on the value of A bit 1: U

- if l: selects MAXT
= if O: selects MINI

Reading BIT 7 indicates which kind of floppy is selected {just
the same way as for MIC702/MIC703).
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2.3.11

Display Controller

The display oontroller is based cn the 8275 programmable CRT

cantrol ler fram Intel. The device interfaces the CRT raster scan
display with the system. The controller refreshes the display by
buffering the information fram 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 controller 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.




1

(>

4]

Initiation of 8275 makes the following picture on the monitor

used.
]}mnts
80 Chars per row
25 Rows of characters
5 Char. Dot matrix width Made in Char. generator
9 Char. Dot matrix height Made in Char. generator
7 Char cell width
11 Char cell height
50 Hz Frame frequency Sync. with mains freq.
275 Active scan lines
33 Vertical blanking intervals|
308 total scan lines
15.4 Khz | Line frecuency
65 pusec | Line periode time
150 usec Vertical sync. time Made with moncstable
28 Char. time for horz. blank )
108 Char. time each line
0.601 usec| Char time
86 nsec | DOT time
11.64 Mz | DOT frecquency
4.5 psec | Horizontal sync. width Made with monostable
5.8 psec | Horizontal sync delay Made with moncstable

Blinking field cursor

Figure 23:; I3275-CRT controller; initiation.
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The display ocmtroller needs a mmber of registers, etc. to
suppcrt it. These circuits are shown in diagram pages MICIT to
MICi4. Fig. 24 shows a block diagram with this circuit.
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Figure 24: Display System; block diagram.

O

; | :

Ncte: Only comp.sync. is used in MIC702.
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The cutput fram the display controller system is made with camp.
sync and with normal TTL signal aatput. 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

Urderline

Semigraphic (general purpose bit 2).

W
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Figure 25: MIC702; COMP. SYNC. signal; timing diagram.
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Floppy Disk Controller : 2.3.1@

The floppy disk cmtroller to MIC70x is based on the FDC chip
HPD765 fram NEC or 8272 fram Intel. The chip contains the
circuitry and control functions for interfacing the processor to
4 floppy disk drives. It supports both IBM3740 single density
farmat (FM) and IBM system 34 double density format including
dauble sided recording.

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

NOTE!

To allow for a better Read Recovery, improvements have been made Q
in the drcuits which interacts with the controller.

The improvements are:

1. The digital Read Recovery has been changed fram a 4~bit to a
5~bit system.

2. The write precampensation timing has keen modified to reflect
the Low Current signal of MAXI floppy discs (the signal is

active at the imner trac) as follows:

Low Current off: 125 nsec write cycle Q
(the normal condition)

Low Current cn : 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 only.

MIC704 and MIC705
Incorporated in the MIC board construction. Q
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Figure 26: 1PD765 — Floppy Disc Controller; block diagram.
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The pPD765 contains two registers which may ke accessed by the
program. The 8-bit main status register contains the status
information of the FDC and may be accessed at any time. The 8-bit
data register (actually oonsists of several registers in stack
with anly e register present to the bus at a time), which
stores data, camands, parameters, and floppy disk driwve

infarmation. 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 fraom the data @
register during a read or write instruction to the comtroller.

The programming of pPD765 is wery camplex and is described by the

% marmfacturer. The controller interfaced to both Maxi-~ and Mini

disk drives. The circuits on diagrams MIC09 and MICIO show this.

DATA BUS
PHASE R/W_{D7 D6 D5 D4 D3 D2 D2 DO REMARKS
READ DATA
Camnand W MCEMSK O O 1 1T 0
w ¥ X ¥ X XHb U] UsO
W Cylinder nunber (current)
W Head address U
W Record (Sector munber)
W Number (of data bytes/sector)
W End of track
W Gap Length
W |Data Length
Execute
Result R Status O
R Status 1
R Status 2
R Cylinder mber (current)
R Head address
R Record (sector number) Q
R Nunber (of data bytes/sectar)

Figure 28: pPD765 — Floppy Disc Controller: data register;
read/write information Fflow.

Data Register of B-bit bytes (Several registers in a
stack). All cammands contains a cammand phase, an
execution phase and a result phase.
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(-3 Fig. 29 shows the data media/flcppy diskette. The diskette
contains a number of tracks which again are divided into a munber
of sectors as shown in fig. 30. The controller is able to format,
read, or write the diskette. Information about the actual formats
used is available in the software manuals. Fig. 3] shows the two
recording nethods used.

87 DISKETTE 557 prsurrre
— ‘
INDE . LHDEX_
z‘:"cc:sg ‘>© 8’ Aocess | /A 5/4’ ‘
Q
d T ' e o 7 ]
| Drive #ub Aecess Drive Hub /?ccc.s:s
EM/M Sead A?co.cZ/ Wride #Head
Aecess secess

TRECE 76

-%87PL 1 J6

No of Zrack/side 77 Mo oF a"nzc%z‘cﬂ: :
: -9 TR L &

Figure 29: Floppy disc; data media.
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Figure 30: Diskette track; information storage; example
(8" diskette).
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Figure 31: Floppy disc; recording methods.
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Schematic Diagrams 2.4

This subsection contains diagrams as fol lows:

MIC702 (with 48 KB RAM)
MIC703 (with 64 KB RaM)

-> 2.4.]

FOD 19-008 {for MIC702/MIC703)  => 2.4.2

MIC704
MIC705 |
i
Note: The MIC-diagrams are referred to by MICxX rmbers, nct

"> 2.4.3

figure rumbers.

i




2.4,1 MIC702/MIC703

Signal

ADD(0:15}

BUS(0:7)

IORD

Ml

HALT

BUS ACK

BUS EN

Destination
MIC No.

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

3, 5,6, 7, 9

b

Description

The address bus is the TRI-
state bus supplying address
information to all the
control lers.

The data hus is the TRI-state
bus supplying data informa-—
tion between the CPU and the
cantrol lers.

WRITE cutput fram the CPU.
m - - - -
INPUT COTPUT REQUEST, when
active the WR ar RD pulse is
addressing a controller ard

not the memory.

MACHINE CYCLE CNE, irdicates
the @ 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 R and lets
the DMA use the BUS.

BUS ENABLE for the CPU.
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Signal

WR BUF
RD BUF
ICRD BUF
Ml BUF

M REQ BUF
RESH BUF

IWR

I0RD

MEM WR

MEM RD

HOLD ACK

BUS REQ

WAIT BUF

NMIE BOF

INT BUF

HALT BUF
DEBUG RER
EXT ADDR STB
EXT AEN
ADDR EN

INT PIN
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Destination
MIC No.

I

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

4

3, 6,7, 9

6, 9, 11, 15

4, 5

1' 4' 6' 7'
15, 16

1, 6

i, 2, 3, 4, 6

15

* & % ¥ ¥ *

*k

*k

ek

¥

Description

WRITE cutput pulse fram the CPU
READ - - - -

IoRD - - - - -
Ml - - - - =
M BEQ - - - - -
RFSH - - - - -

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

INPUT/OUTPUT READ, read
pulse to centrollers which
are nct 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 over the
BUS.

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

NON MASKARLE INTERRUPT, cnly
used by a tester.

INTERRUPT REQUEST to CPU.

BALT signal through a affer.
DMA RBQUEST fram a tester.
DMA RENUEST signal fram a tester.

- — - -

ADDRESS ENABLE when active the
CPU controls the BUS system.

INT PIN may be used by a wnit
camected to J8 and is interrupt
priority in.

* gignal is only active, vhen
ADDR EN is active.

** gignal may also be active when
ADDR BN is active. The DMA also
uses these signals, which are of
the TRI-state type.

Q
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Signal

EN DYN OOT

EN PROM 1

EN PROM O

EN DISP
EN FIOP
EN SIO
EN CTC
EN PIO
EN SWITCH
DIS PROM
EN SCUND

EN IMA

MOTOR EN

Destination
MIC No.

11
16

i5

3, 15

10

1, 3, 6, 9, 11

.15, 16

Description

* This signal enables the
ocutput register fram the
R2M.

* This signal enables the
oatput fram PROM 1 which is
only used when rnunning a

testprogram.

* This signal enables the
cutput fran PROM O which
cantains the program used
under initiation.

* ENABRIE DISPIAY control ler

ENABILE FLOPPY controller

* ENABLE SERIAL IN/OUT
cantroller

* ENABLE QOUNTER/TIMER
control ler

* ENABLE PARALIEI, IN/OUT
control ler

* ENABLE SWITCHES

* DISABLE PROM, the signal is
used to disable the PROM
and enable the vhole RAM

* ENABLE SOUND gives the
acoustic signal

* ENABIE DMA controller

¥

MOTOR EMABRLE is used to
switch on and off the motor
used in the Mini floppy disk
drive.

RESET is the power up reset
cr a RESET initiated fram the
switch on the front of the

canputer.

* Subsection 2.3.3. describes
the actual addresses used in
MIC702.




273¢r9

61 14
2 _100-4L T MEMRD o S=r/k
@) 72.Y4] ji B33, RAL, RS/
/ _89-# A2D 8 5 /2 7 ENDYN QU
{ 89 - /% . /0 3 7 7 EN PROM 4
/ gﬂ-/z - ;/ z /2 T LN PROM O
/ A9-23 7
{ _A9-5 /9
7 _49-7 - 1% £
/ _89-9 /4 {1l PROM
/5
| 7452837
o BIT-2 LOGICRL CME
Oh 42
&4 2h /19
2 100 % 1 FOWR 9\74 T
oS o8
74,
3 87-4 1 RESET ) /3‘5
' 53
O 7415 (38
#0175 1 ENDISP
Il T . 3 £ j;cj’; YR
/ 99-3 y 3 o WA
' * =
A 7 EN P2
2 _86-¢____1 ApDREN 9 Aipie TEN SWITCH
/ _99-5 20D 5 2o Aé c’ T DiS PROM
. é ATRT 7 EN SOUND
/ 997 App 4 47,5#_
/! _499-9¢ ADD 7 350
{ _99-3 ADD 4 /, 97
{ _99-5 - 3 21 7%
{ _99-7 A & /.s.w)a 86
{ _99-9 -7 5 , 474« \.3 7 EN DME
}al/_ag;g_ T ADDREN — {253/
22 _LOGICAL ONVE
{ _17- 18 BUS (O A (3 . /8
s w04 oW 7 S/ L2 74 71105),/4 7 MOTOR EN
: - T ra i
O 5 S3-/42 TEN SWITCH 4 J(sd olg
. T4LS TV
s _&B/-¢ 1 BESET 79
“ 5V
™
o> R59 B58 | /09
%% ).ZG -/ e Al 7%Ls
o »e-d : . £ l 2494
% _I_ EC 2T 39 lS eV
Y ov
X . 87 \ 87
/) 217% )g St 7% TRESET .
,:&/ /10 {14508 71150
)
' RESET
MIC 708
AM/C 708 RDDRESS DECODERS £ RESET] CrRCUIT MIC 03




Signal

BUS(0:7)

WATT

WAIT DvA

Destination
MIC No.

Description

The data bus is the TRI-state
bus supplying data informa-—
tion between the CPU and the

cotrol lers.

WAIT supplies at least me
wait state to the CPU~-fetch
cycle. Mare 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 vhen the memory
control ler 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
cantrol lers.

Output signal fram the RAM
controller showing that the
cycle is finished. (SACK
means System Acknowledge).

L]
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Signal Destination Description
MIC No

ADD(0:7) Address lines containing the
8 most significant bhits. Bit
(0:4) is both input to the
DMA controller (under
programming) and cutput fram
the DMA controller (under

DMA~cycle).

DACK O 2 Data acknowledge answer to
debug request.

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

DACK 2 11 Data acknowledge answer to
DREQ2.

DACK 3 [ata acknowledge answer to
DRE3.

DISP ACK 11 Display acknowledge. The

display cantroller uses two
channels in the DMA.

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

HALD 2 Request to stop the CPU.

DMA ADDR EN 2 Request tO qain control over
the data and address hus.

MEM RD . Memory read aatput fraom the
DMA.

MEM WR Mamory write cutput fram the
mm.

ADDR STROEE 6 Address strche is a pulse to

lcad 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 fram the DMA
centroller to the address

register.

HOLD ACK Hold acknowledge is the
replay fram the CPU that the
bus is idle.

FD RE) IEL . DMA request signal fram

floppy disk controller.




43

O

RGA
8008 . 1%

MyP

67

2 /3622

/ . 99-/8 ADD o
{ .99 -/¢ i 4
/ 99 - /4 - 2
{ 99 -/42 - 3
‘8
AMG5/TR -4
5 P BOlAE ADbp
oV Pyl R1{33 - 4
' BALY - 2
A 325 -3
82317-4 A¥I7 - %
A 5138 - 4
3 _87-3% BESET 13 A Ll29 é
2 /09-/8 CLKk 74 A7l40 > - 7
- ¢
£17% \3 T D/SP ALK
_Jleso8)
2 .90-¢ DEBUG BEL  {8\bra o DACKON24 1 DREK_ O
£ 9¢- J D2a / 2ACK 1LY 1 LDRCK
1 4l 8 2 REQ 4 /7lprad  DACKZhi% 1 QALK 4
/i 42-7f 2 REQ ] AR AR DACKI LS TDRCK D
¥ - r WRIT DMA WARIT 7C 7 T
3 9(-3 T FNDMR /z‘g cs 2 k2
¢  82-8 HoLD ACK T AHLDA
6 1%
Krallo . ¢174 T HOLD
{04538
PEN|Y DMAR BDDR LN
1 oo-7 1 [ORD {lroep MEMRLT T MEM BD
L foe-4 1 LOWR - idrow MEMWIL, & I MEM WR
Apsrald ADDR S5
27 {e2leazclarzslzding
r JORD
1 JowR
BUsQ
-~ {
- 2
-3
- 4
-4
- ¢
-7
56
{1 17- 48 2Us ¢ AT 7537302 Apn 8
o _I7-47 - 1 4 Y
{ _27-14 - & 7 4 J77]
! _27-45 - 3 8 {/f
{ _77-7/% - ¥ /3 £2 {2
{ 77-43 -5 /4 £ /3
{ 717-42 - ; 77 /L P24
{ _77-/1 - 18 /9 75
86 , ? 5
é - 74 14 72 B
2 - JERY
_ MOLD BCK
40 I} 7
2 f28-%4 7 HOLD ALK K VEARW; 00 7% |
25/ S
2 _8-¢& 7 ADDB FN W]
i 93 /
3 - 4% £D REG o Mes LS
2l 732 %0
2393 €93
ZJnfzoy
MI¢c 702
MIC 703 DB - CoNrROLLER MIC 06




Signal

KEY(0:7)

KEY STROBE

IN/oUT(0:7)

STROBE

REGISTER READY

INT

INT P UT

68

Destination Description

MIC No.

8-bit parallel input used to
receive information fram the
keyboard.

Imput strobe fram the
keyboard.

8-bit parallel input/cutput
used to receive or transmit
information to and fram an
external umit.

Input strobe fram external

unit.,

Output showing that autput
fram the 8-bit irmput/cutput
port is ready.

Interrupt request.

Interrupt priority aat.
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Signal

8 Mz
4 Mz
2 Mz
1 Mz
0.5 MHz
0.25 Mz

CLOCK 1
CIOCK 2

8 Miz/4 MHz

WRITE CLOCK

MEM CLOCK

70

Destination
MIC No.

8, 9
2, 8

8

8
8
8

Description

Symetric clock signal of 8 MHz
- N - - 4 Miz
- - - - 2 Miz
- - - - 1 MHz
- - - - 0.5 MHz
0.25 MH=z

Clock to read logic for the

floppy cmtroller. Frequency
is selected by the controller
and by the MINI SELECT
switch.

Clock to the floppy
cantroller 8 Miz for Maxi
floppy and 4 MHz for Mini
floppy drive.

Clock input to floppy
centrol ler. The frequency is
selected by the controller
and by the MINT SELECT
switch.

Clock to the memory
centroller. The frequency is
19.66 MHz.
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Signal

WR TATA

WRITE GATE

MEM MODE

vaQo

SEEK MODE

FR/STP
1C/DIR
HEAD IOAD
SIDE SELECT
Us0, Usl

DRIVE SEL O
DRIVE SEI 1

DRIVE SEL 2
DRIVE SEL 3
FD RED

F INTP

RDY

INDEX

Destination
MIC No.

10

10

10

10

10

10

15

72

Description

WRITE DATA to the floppy disk

drive. Valid vhen WRITE GATE
is on.

Control signal to floppy disk
drive. Informs that now the
WR DATA is valid.

MFM mode is dual® density,
FM mode is single density.

Signal to control the woltage
controlled cscil lator.

Sets the sslectors in seek
mode,

Control signal; Fault Reset/
Step

Control signal; Low Current/
Direction

Cantrol signal; Head Ioad
Cantrol signal; Side Select
Unit select decoded tos
Drive Select O

Drive Select 1

Drive Select 2

Drive Select 3.

DMA request fran floppy
cantrol ler.

Floppy controller interrupt
request.

Ready fram floppy controller.,
Note that Mini flcppy is
always ready.

Index mark from floppy disk
drive.
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Signal

READ DATA

LD COUNT

D WINDOW

STEP

DIRECTION SEL

WP/TS

FLT/TRO

LOW CURRENT

TRACK O
WRITE PROT

RD DATA

TWO SIDED

74

Destination
MIC No.

9

10

10

i0

10

Description

Read data fram the Ffloppy,
synchronized with the VOO to
separate phase bits and data
bits.

Load counter is used to
synchranize the window
counter,

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

Output pulse to make the
floopy head move from ane
cylinder to the next.

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

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

Fault/Track O signal fram
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 fram the
floopy.

Track 0 signal fram the
floppy.

The digkette used is
writeprotected.

Read data supplied from the
floppy disk drive including
data and phase hits.

Ready signal fram the Maxi
floppy drive.

The Maxi floppy is a two
sided version.

L1
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Signal

DSP DRQ

BUFF OC(0:6)

BUFF IC(0:3)

LTEN [EL

VSP DEL

GPA O

DISP INTR
HRIC BUF B
VRIC EUF B
LTEN BUF B
VSP BUF B

RV BUF B

CHAR GEN SEL

GRAF GEN SEL

DRQ3 and DRQ2

76

Destination
MIC No.
11

12

12

11

1l

11

11, 15
13
13
13, 14
13

13

12

12

Description

DMA request from the display
controller.

Output fram the display
cantrol ler containing the
address of the character to
be written on the display.

Output fram the display
cantrol ler containing the
line mnber written on the
display.

Light enable fram the
display.

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

Control signal used to select
semigraphic PROM.

Display interrupt request.

Horizontal retrace signal.
Vertical retrace signal.
LTEN [EL delayed cne CHAR
CLOCK

VSP IEL delayed one C(HAR
CLOCK

REVERSE VIDEO. This aitput is
used to reverse the video
signal to the display.

This signal selects the
standard dharacter

_ generator.

This signal selects the
semigraphic character
generator.

The display controller uses
two channels acat of the DMR>s
four channels. This is done
to meke the roll fuinction of
the display. DRQ2 and DRQ3
are the two data request
signals.
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Signal

SERIAL: VIDEO

CH CIOCK

78

Destination

MIC No.

13

12

11

Description

The video autput fram the
shift register.

Signal to lcad the acutput
fram the character ROM ar 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 Destination Description
MIC No.
VIDEO QUT i3 _ Video aut gignal. *)
HRIC QUT 13 Horizental autput pulse. *)
VRIC CUT Vertical ocutput pulse. *)

*) These three sign.als are
ready to be used if a
video monitor without
decoding for camp. video
is used. RC702 uses camp.
video signals.

COMP VIDEO Compressed video is the
signal containing both video
harizontal 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

Description

The dot clock is an 11.64 Mz
clock which is synchronized
with the main frequency.

The inmput is a 50 Hz signal
fran the REC70] rectifier
unit,

Testpoint 1. The signal here
is a 50 Hz signal ard the
coil Hl is adjusted wntil the
dutycycle of this signal is
50%.

The =5 V is used by the
dynamic RAM.
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Signal

BUS(0:7)

MINL SELECT

9.63 MHz

0.614 MHZ

CIOCK A&
CLOCK B

CHAIN 1

Destination

MIC No.

8' 9

15

16
16

i6

Description

The data bus is the TRI-state
bus supplying data
information between the CPU
ard all of the cotrollers.

Control signal selects Mini

floppy disk drives. The

signal is supplied to the

clock generator and divides

the clock signals to the

floopy controller by two. Q

Clock of 9.63 Mz is not used
on the board but supplied to
the autput plug J8.

Clock of 0.614 MHz is used as
imput to the caunter timer
cantrol ler to be caunted down
to meke the clock signal to
the two Serial In/Out
Channels.

Clock signal to the two Q

Serial In/Out Channels just
mentioned.,

Interrupt priority chain

Interrupt fram the caunter
timer cantroller.
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Signal Destination

MIC No.
WAIT 4
INT -2
CEAIN 2

V.24 input aitputs

Description

This cpen collector autput
fram the SIO is camected to
the WAIT signal generated ¢cn
page 04 and slows the CPU
down to wait for the SIO.

Interrupt request fram the
510/2.

Interrupt priority chain ait
fran the SIO/2.

Pin 2 TRANS DATA

- 3 REC DATA

~ 4 RE) TO SEND

- 5 CLEAR TO SEND

- 7 Ground

- 8 [ATA CARRIER [ETECT
- 20 DATA TERM READY

Jl to channel A (Terminal)
J2 to channel B (Printer)
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6 : 2.4.2 FOO 19008 Diagrams

2.4.2

The FQO 19-008 is based an the DSP701 - Data Separator Print
board; fig. 32 shows the layout.
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Figure 32: ISP701 - Data Separator Print; layout; FOO 19-008
item,
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Implementing the FCO 19-008 cn the MIC702/MIC703 board requires
that the IC's in pos 17 and 7 are replaced by the DSP701.

O
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Figure 33: MIC702/MIC703; installation of DSP70i (diagram
normal ly MICIO).
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MIC704/MIC705

Signal

ADD(0:15)

RUS{0:7)

IORQ

MI

HALT

BUS ACK

BUS EN

Destination
MTIC No.

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

11, 15, 16

3, 5,6, 7,9

[}

2.4,3
O

Description

The address bus is the TRI-
state tus supplying address
information to all the
control lers.

The data bus is the TRI~-state
bus supplving data informa-
tion between the CPU and the
controllers.

WRITE cutput from the CPU.
RmD -— - - —
INPUT CUTPUT REQUEST, when
active the WR or RD pulse is
addressing a controller and

not. the memory.
MACHINE CYCIE C(NE, indicates

the ¢p code fetch cycle of
the CPU.

MEMORY REQUEST, irdicates a
read cr write memory cycle.

REFRESH, indicates a refresh

cycle by the CPU, the signal

is not used in MIC704.

HAIT indicates that the CPU
is executing a halt instruc—
tion. An error situation.

BUS ACKNOWLEDGE, the CPU has
received a BUS REQ and lets
the DMA uss the BUS.

BUS ENABLE for the CPU.
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Signal

WR BUF
RD BGE
IORQ BUF
MiI BUF
M REQ:\BUF
RFsH BUF

IWR

ICRD

MEM WR

MEM RD

HOALD ACK

BUS R

WAIT BUF

NMI BUF

INT BIF

HALT BUF
DEEX: REQ)

EXT ADDR STB

EXT AEN
ADDR EN

INT PIN

96

Destination
MIC No.

i

i, 7, 15, 16
i, 7, 15, 16
7. 15, 16

4

3,6, 7,9

6, 9, 11, 15

1, 2, 3, 4, 6

i5

* ¥ ¥ F ¥ ¥

*%

%k

%

Sk

Description

WRITE cutput pulse fram the CPU
READ - - - - =
IORQ - - - - -
Ml - - - - -
M REQ - - - - -
RFSH - - - - -

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 Mz symmetric clock to the
system.

BUS ACK signal through a
buffer.

The DMA controller o the
tester demand control over the
BUS.

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

KXY MASKABLE INTERRUPT, anly
usaed by a tester.

INTERRUPT REQUEST to CFU.

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

DMA REQUEST signal fram a tester.
ADDRESS ENABIE when active the
CPU controls the BUS system.

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

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

** Signal may also be active when
ADDR N is active. The DMA also
uses these signals, which are of
the TRI-state type.
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Signal Destination Description
MIC No.
EN DYN QT 5 * This signal enables the
output register fram the
R2AM.
EN PROM 1 4 * This signal enables the

ocutput fram PROM 1 which is
cnly used when running a
testprogram.

EN PROM O 4 * This signal enmables the
output fram PROM O which
contains the program used
under initiation.

EN DISP 11 * ENABIE DISPLAY controller

EN FLOP 9 * ENABIE FLOPPY controller

EN SIO 16 * ENABIF, SERIAL, IN/CUT

. cantrol ler

EN CIC 15 * ENABIE (COUNTER/TIMER
control ler

EN PIO 7 % ENARIE PARATIFI, IN/CUT
control ler

EN SWITCH 3, 15 * ENARIE SWITCHES

DIS PROM * DISABLE PROM, the signal is

used to disable the PROM
ard enable the vwhole REM

EN SOUND 7 * ENABLE SOUND gives the
acaustic signal

EN IVMA 6 * ENABIE DMA control ler

MOTOR EN 10 . MOTOR ENARIE is used to

switch cn and of £ the motor
used in the Mini floppy disk

drive.
RESET 1, 3, 6, 9, 11 RESET is the power up reset
-15, 16 cr a RESET initiated fram the
switch on the frant of the
camputer,

* Subsection 2.3.3. describes
the actual addresses used in
MIC704.
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Signal

BUS(0:7)

WAIT

WAIT DMA

slio
sil
sl12
Si3

Destination

Description

The data bus is the TRI-state
bus supplying data informa-
tion between the CPU and the
control lers,

WAIT supplies at least ae

wait state to the CPU-fetch

cycle. Mare wait states are

inseted when the RAM control- »
ler is making a refresh

cycle. s

WAIT DMA supplies at least
ore wait state in the
DMA-cycle. Mcre wait states
are supplied when the memory
cantroller 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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Signal

BUS(0:7)

LY

SACK

Destination
MIC No.

102

Description

The data bus is the TRI-state
bus supplying data informa-
tion between the CPU and the
cantrol lers.

Output signal fram the RAM
controller showing that the
cycle is finished. (SACK
means System Acknowledge).
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Signal

ADD(0:7)

DACK O

FDACK

DACK 2

DACK 3

DISP AKX

HALD

DMA ADDR EN

MEM RD

MEM WR

ADDR STROBE

BUS{0:7)

HOLD ACK

FD R) CEL

Destination
MIC No

104 °

Description

Address lines omtaining the
8 nost significant bits. Bit
(0:4) is both irput to the
DMA controller (under
programmning) and cutput from
the DMA controller (under
DMA~cycle}.

Data acknowledge answer o
debug request.

Floppy data acknowledge,
answer to FD reqg. delay.

Data acknowledge answer to
DREQ2.
Data acknowledge answer to
DREQ3.

Display acknowledge. The
display controller uses two
chanmnels in the DMA.

The signal is used to
terminate the ¢peration.

Request to stop the CPU.

Request to gain control over -
the data and address hus.

Memory read artput fram the
DMA.

Memory write cutput fram the
m.

Address strcbe is a pulse to
lcad the address register.

Data bus used to supply
information. between the CPU
ard the cmtrellers. Here
also used to serd address
information fram the DMA
cantroller to the address
register.

Hold acknowledge is the
replay fram the CPU that the
bus is idle.

DMA request signal fram
floppy disk controller.
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Signal Destination Description
MIC No.

KEY(0:7) 8-bit parallel imput used to
receive information fram the
keyboard.

KEY STROBE Input strobe fram the
keybcard.

IN/oUT(0:7) 8-bit parallel input/cutput

used to receive or transmit
information to and fram an
external unit.

STRCBE Input strobe fraom external
) unit.
REGISTER READY Output showing that aatput

fram the 8-bit input/cutput
part is ready.

INT 2 Interrupt request.
INT P CUT 2 Interrupt priority aat.
SYNC SELECTED 17 This flip flop is set, when

the program wants to use syn—
chronous data transmission an
SI0/2 chamnel A.
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Signal

16 Miz
8 MHz
4 MHz
2 MHz
1 MH=z
0.5 MHz
0.25 MHz

CLOCK 1
CIOCK 2

8 MHz/4 MHz

WRITE (IOCK

PRE SIIFT

MEM CLOCK

Destination
MIC No.

8, 9

0o O

5, 15

Description

Symmetric clock signal of 16 MHz

- — —

8 MHz

4 MH=z

2 Miz

1 Mz
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 control-
ler 8 Mz for Maxi floppy and
4 Mz for Mini floppy drive.

Clock input to floppy con-
troller. The frequency is se-
lected by the controller ard
by the MINI SELECT switch,

Input clock to shift register
for write data.

Clock to the memory control-
ler. The frequency is 19.66
MHz.
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Signal

WR DATA

WRITE GATE

MEM MODE

v

SEEK MODE

FR/STP
1¢/DIR

HEAD ILOAD
SIDE SELECT
Us0, Usl
DRIVE SEL O
DRIVE SEI, |

DRIVE SEL 2
DRIVE SEL 3

FD REQ)

F INTP

RDY

Destination
MIC No.

10

i0

10
10

10
10

10
10

10
10

10

15

Description

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

Control signal to floppy disk
drive. Informs that now the
WR DATA is walid,

MFM mode is dual density,
M mde is single density.

Signal to control the woltage
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 dGecoded to:
Drive Select O

Drive Select |

Drive Select 2

Drive Select 3.

DMA request fram floppy
cantroller.

Floppy controller interrupt
request.,

Ready fraom floppy controller.
Note that Mini floppy is
always ready.

Index mark fram floppy disk
drive.

Ti1 is closed in MIC704 and cpen in MIC705. MIC705 uses
mini-floppies with 96 tpi and with a Ready signal.
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Signal

READ DATA

LD QOUNT

D WINDOW

STEP

DIRECTION SEL,

We/TS

FLT/TRO

LOW CIRRENT

INDEX
TRACK O
WRITE PROT

RD DATA

READY

TWO SIDED

112

Destination
MIC No.

9

10

10

10

i0

" 10

10

2

10

Description

Read data fram the floppy,
synchronized with the VQD to
separate phase bits and data
bits.

Load counter is used to
synchronize the window
caunter.

Data Window is used by the
centrol ler to separate data
bits fram phase bits.

Output pulse to make the
floppy head move from cne
cylinder to the next.

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

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

Fault/Track O signal fram
Efloppy 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 fram the
floppy.

Track 0 signal fram the
floppy.

The diskette used is
writeprotected.

Read data supplied from the
floppy disk drive including
data and phase bits.

Ready signal fram the Maxi
floppy drive.

The Maxi floppy is a two
sided version.

The comnections J15 pin 34 to J9 pin 7 and J15 pin 4 to J9 pin 5

have not been made m all MIC704 boards. In fact, these
camections are anly utilized with the MIC705.

O
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Signal Destination Description
MIC No.

DSP IRD 11 DMA request fram the display
controller.

BUFF CC(0:6) 12 Output fram the display
cantrol ler containing the
address of the character to
be written on the display.

BUFF LC(0:3) 12 Qutput fram the display
control ler containing the
line rumber written  the
display.

LTEN DEL il Light enable fram the
display.

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

GPA O 11 Ceantrol signal used to select
semigraphic PROM.

DISP INTR 11, 15 Display interrupt request.

HRTC BUF B 13 Horizontal retrace signal.

VRIC EUF B 13 Vertical retrace signal.

LTEN BUF B 13, 14 ITEN IEL delayed cne CHAR
CLOCK

VSP BUF B 13 VEP IEL delayed cne (HAR
CLOCK

RV BUF R 13 REVERSE VIDEO. This autput 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 controller uses
two channels cat of the DMA's
faur channels. This is done
to meke the roll fimction of
the display. DRQ2 and DRQ3
are the two data request
signals.
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Signal

SERIAL, VIDEO

CH COCK

116

Destination

MIC No.

13

12

11

Description

The video aatput fram the
shift register.

Signal to lcad the autput
fram the character ROM ar the
semigraphic ROM into the
shift register.

Character clock. The pericd
time of this clock is 7 times
the DOT AOCK time.

7 x 86 nsec. = 0.60] usec.

C
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Signal

VIDEOQ QUT
HRIC CUT

VRTC aUT

COMP VIDEO

+5 V filtered

bestination
MIC No.

13

13

Descrip'tion

Video cut signal. *)

Horizontal cutput pulse. *)

Vertical cutput 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
harizontal syne. and vertical
5Sync.

+5 V supply after an RC
filter.
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Signal

DOT OCK

SYNC IN

T3

120

Destination
MIC No.

12

Description

The dot clock is an 11.64 MHz
clock which is gynchronized
with the main frequency.

The input is a 50 Hz signal
fraom the REC701 rectifier
unit,

Testpoint 1. The signal here
is a 50 Hz signal and the
coll Hl is adjusted until the
dutycycle of this signal is
50% (between 40% and 60%).

The -5 V is used by the
dynamic RAM.
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Signal

BUS(0:7)

MEM CTOCK

9.63 Miz

0.614 MHz

CIOCK A
CLOCK B

CHATN 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 Mz supplied
to RAM controller,

Clock of 9.63 Mz is not used
on the board but supplied to
the aitput plug J8.

Clocdk of 0.614 MHz is used as
imput 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 fram the counter
timer controller.




« 3V
220 Wik

ll{ " lol 123
. s/ o o ¢
ﬁ s2 0o oo
. ¥4
53 O «rO——T V{’lsz‘?ﬂ )
o oo AN 2us g 1ped
Pz &1 - 774
Ml I 1
R 4 B 7
S7 o o1+¢ il D72 -7 77-9
/7 _46-8 1 MINI SELECT /
I7
8 . 53-40 75&%//7’6// £i76‘£5\3 :
2700-7 1 10B 7132 /
MEM CLOCK
i9
213 .83/ 2 IB-C29,
19 co Az ,aof___ e
) S A A | .Qr%
XTAL _L_.LE
= 'F& CE0E 48 7415893
EC O 9745 o
cst Lo .
22t 97 2 A\ 04l% Mbz
214 Bo)L
274 229077 B 7‘-#6.‘5/4 Sec
A0k -jé' Blla
v YA | 7445393
ov
58
{ 77-2 ABlUs o 25[20 Z 808
{1_77-3 - 4 —2e\Df cre
{4 _77-4 - i 271DL
1 _77-5 = 2810% * SV PRI
{ - - D% ovAPws
6O 17 -~ 2105
‘ { 77-8 - % 21D6
{ _77-9 - K|D7
.3__{3;[2___%%6!’6 26l cE
S. 799-4 0 7&8cs0
<8 v - -,y Y {91Cs/
N2 = M1 FIF 17 dM1 zcol7 CLOCK A
3§ 2 -17 7 £ FORE zc/ g CLOCKB
. 2 770" 2 BDBY. L2y cals
z
QY BRI INT PIN Ll rer
S 2°409- /8 _CLK /g_p
N 9 876 T BLESET 7]z
¥ 75 £9- /1 0Lty MAIL . &cz}yfa/ao
239 22l -7~ /
[]fk?
" _45_—,%/_.2,%21#2*2 27 cur/?mf ZFERLY CHRIN {
9_4- ELYTE 20| -7 - w2 T INT 18-A27,
_ +5p '
O e
ACc o5 SWITCH INPUT 7O PROEREM LBRUD BETE CENERRTOR MIC 75

£ AAYE



Signal Destination

MIC No.
INT 2
CEAIN 2

V.24 input aitputs

Description

Interrupt request fram the
s10/2.

Interrupt priocrity chain cit
fram the S10/2.

Pin 1 PROTECTIVE GROUND

2 TRANS DATA

3 REC DATA

4 REQ TO SEND

5 CLEAR TO SEND

7 Ground

8 DATA CARRIER DETECT
20 TATA TERM READY

J1 to channel A (Terminal)
J2 to channel B (Printer)
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Signal Destination Description

MIC No. g

REC CIOCK A 16 The clock inputs to the SIO/2
channel A. In asynchronous
mode clock A is selected, ard
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, This flip flop is sot to show
1f the floppy is a MAXT or a
MINI. Tt may ke controlled
fram 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 CRT control-—
ler.

Note: Pos. 52 is prepared for mounting of an IC; on same print
boards the IC 7415670 has been mounted. The system, however, does
not utilize the facility.



129

. 52
O L5 C 70 |
D oW 3 or afde_ Alus J3-4
/71 _73- - - £ /1D2 allg LLD J3 'j_)
/7342 - - 4 G 23 @37 GREEN L2783
K104 axleé 4 .L)
S 7 —
/73" e Zwa DA
#7247 CH CLOCK N
iy_§_2
/3 _J04-2 VIDED 2wl 2
\ z[oGB
oV
/3 705-42- T AP TC U7 J3-/0 >
73.95-4 » YRTC QU ' JA-/53
JI-763
N R-{9 HIGT DEL 1LTEN
W45 [TENDEN 2
7/ 72-/9 HLeT DEL * YSP
/1 12- K VsPRLEL
O p i ) ITnéerface Conrecfor 2o
4 7 Aol X Prq_g-ramaé[c Semgrw’z'c.
: 3
0
Ve 7 o ol
RN S o ot s 7 77-9
NS { oz BUS & 11-4
N 4 B 0—54 U5 % 77-7
% / o ol %(/5 YA 776
2 { o olZ /8 5 17-5
% < 2 S
. 77_
N 2 1% BUSD 772
3
oV
O MIC 704 )
M 705 LATER ARCLE COVAFCTOR MC SE

2 13¢5/



130




131

2.5 Character Generator 2.5

The character generators are implemented with ROM modules as

‘ follows:

Graphic Character Set : FOM module: ROA296
_See fig. 35.

Semigraphic Character Set: ROM module: ROA327
See fig. 36.
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Figure 35: Character Generator (ROA296).
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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 cmtains transformer, blower, mains
canrnection, rectifier unit RC702, ard the intermal cable.

Fig. 38 shows the cabinet with MIC702 mounted.

Fig. 39 shows diagram for rectifier umit (REC702) and trans-
w farmer, blower, and mains camection. :

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

'Fig. 41 shows the cables connection KEN702 to MIC702 and POW739.

Fig. 42 shows the power cable CBL440.




Figure 37: KEN702 & POW739; assenbly drawing.
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Figure 38: KBN702 & MIC702; assenbly drawirg.
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POW739 3.1.1

The power supply to RC702 is built en a 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 fram
RBC702 rectifier unit. This wnit is described in section 3.1

Fig. 44 shows the layoat 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 wmit.
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KBN705 & POW746 3.2

KEN705 is the second wersion of the cabinet and is used in both
RC702 and RC703 systems. The microcamputer board is mounted the
same way as in KBN702.

The main improvements of KBEN705 are:

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

2. Rectifier wnit (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 KEN705.

Fig. 50 shows the cables which connect KEN705 to the
microcamputer board and to the floppy disc drives, etc.




150

Notes to fig. 49.

No. |PLUG !PIN COLOUR Signal/Power :'Pin PLUG !
1 J5 {2 |Red +15V 3 |m
Black ov 1
2 = 1 Green 24VAC transf.
2 Red OVAC
3 Brown OvVAC
4 Blue 24VAC
3 J2 1 Brown +12V [ MB
2 Brown =12V 2
3 Brown ov 3
4 Brown +5V 4
5 Gray Sync. 1 SMB
8 Mains Brown 220VAC 8 Power switch
9 Filter Blue OVAC 9 in
10 Power White 220VAaC 10 To FAN RHG. |
11 switch Gray OVAC 1 CIRCUIT and
transforner
12 Yel low/ Ground 2
13 green Ground 13
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POW746

The POW746 - Power Supply is built on a single print board.
Fig. 51 shows the block diagram for the power supply, including
the imput/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
(IK7755).

Note: Input woltage range covers both Continental Europe ard
United Kingdcm.

Fig. 53 shows the POW746 Iayaut.

Fig. 54 shows the Circuit diagram for POW746.

Fig. 55 shows the timing diagram for POW746.

3.2.1
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O Input voltage: 220 V - 240 V + 10%, 50 Hz
Power consunmption: Max. 150 W

Output voltages:

"1V out V out V ripple I max )
#15v | +0,5V |<ioomv | 1,44
+#12V | +05Vv |<somv,, |26a
+5v |+05Vv |<somv,, | 5 A
=12V | 0,5V | <100V, |0,2A

Fan requlatcor range: ~~ 0—-1600 rpm.

Figure 52: POW746; power specifications.
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