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Kern der CPU-Baugruppe ist der Micro-Pro-
zessor 80 80. Er steuert sdmtliche Aktivi-
titen des Gerites. Ein Takt (20MHz) ver-
sorgt den MP80 80 mit den erforderlichen
Maschinentakten §1 und g 2. Uber eine Reset-
Leitung wird der MP veranlaBt ab Speicher-
adresse OCOOH mit der Befehlsausfiihrung zu
starten. Die Reset-Funktion kann angesto-
Ben werden: '

-durch die Stromversorgung beim Ein-
schalten oder nach Fehler

-vom Bediener durch Driicken der
Reset-Taste.

[[NTERUPT CONTROL

Diese Interuptsteuerung koordiniert bis zu
7 Unterbrechungsanforderungen von peripher-
en Gerdten. (IREQ 1 - 7). Beim Eintreffen

. einer Anforderung (z.B. Floppy Disk- Con-

troller=IREQ 6) wird ein INT-Signal erzeugt,
das dem MP 80 80 veranlaBt die INT-Anforde-
rung zu untersuchen und in entsprechende
Programmroutinen zu verzweigen. (RESTART)

&RET MEMORY ACCESS

Diese Steuerung ilibernimmt die Koordination
des Datenverkehrs zwischen den schnellen
peripheren Geriten (Floppy, Cassette) und
dem gemeinsamen RAM.

Festprogrammierter Speicher ausbaubar bis
max. 8kB. Beinhaltet UR-Lade-Routinen,
physikalische E/A-Routinen sowie einige
Testhilfen. Die Firmware die der REPROM ent-
hdlt wird MONITOR genannt.

3 0004

RAM

Statischer Speicher der vom Betriebssystem
u.a. als STACK genutzt wird.

INTER INTERFACE & CPU-LOCH

Anschluisteuerung eines Peripherén Gerdtes
mit TTY-Current Loop-Schnittstelle (Drucker).
Ein UART-Baustein iibernimmt die Sende/Emp-
fangssteuerung, sowie die Paritygenerierung
und -Priifung. Ein INTERFACE CLOCK GENERATOR
versorgt den UART-Baustein mit dem erforder-
lichen Dateniibertragungstakt. Der Service-
Techniker hat die Méglichkéit diesen Takt
sinzustellen. (75 bis $6CC ©v/s)

Weitere Einstellmsglichkeiten:
Parity-Prilfung und Wortlénge.
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CPU CLOCK GENERATOR

The CPU is working with a clock period of 0.4932 us which equals 2.02752 MHz. This is
obtained by dividing a 20.2752 MHz frequency by 10. The 20.2752 MHz crystal oscil-
lator is located on the Display Logic board. The dividing is done in the counter U46

coupied to divide by 10,

The divide by 5 output, pin 2, and the divide by 10 output, pin 5, arg gated by US1 to
form PH1TTL. See timing diagram page 00.

PHITTL and PH2TTL are coupled to the high level MOS driver U45 via C1 end C2. CR1
keeps pin 3 at — 0.7 volts to ensure that PH1 and PH2 really are at wound level whcn
low. See aiso pages 3-2 and 3-3 in the INTEL 8080 manual. 3

cPU
See the INTEL 8080 manual
for a detailed description of
the microprocessor.

RESET

The CPU can be reset either by the
CPUCL signai from a pushbutton

!

INTERRUPT CONTROL
The interrupt system consists of one pnomy encoder, one D*ype re(
outputs, and one decoder. !

There are seven Interrupt Request lines ranked after docreung pnon

the highest priority, fREQ7 the lowest.

An interrupt Request appearing on any of the IREQ inputt wi" caus

be fed from the priority encoder U49 to the CPU, U31 and the encox

the register U44. When the CPU ackonwiedges the interrupt, a3 RES
corresponding to the active request line with the highest priority is fe
true and clocks the encoded Interrupt Request.onto the date bus whe:

The encoded Interrupt Request is simultaneously fed into the decoder

ADDRESS BUFFER

The Address Buffer acts as driver for
the encoded addresses that the CPU
enter onto the address bus. When

HLDA is true, the two 8 Bit Address

Buffers are in the tristate and the
CPU is npamed from the addrgs
bus.

Seq alko | page 3-5 in the INTEL 8080
Manuai. ©

as an Interrupt Acknowledge, 1ACK to thc devuce tf
interrupt in the first place.

The interrupt system is ennbbd bv thl mnroctopn E1 ar
instruction D1, :

, anAdams

RESET (Overridhol S g :
1 DISPLAY REFRESH LOGIC | 8(50 gumlsc
2 SYNC. INTERFACE = 10 (HEX)
3 MASTER DISPLAY : 18 (HEX) g
4 CLUSTER INTERFACE 20 (HEX)
5 SPARE (CLUSTER INTF.TI) | 28 (HEX) &
6 FLOPPY DISK CONTROL | 30 (HEX) &
7 CASSETTE CONTROL 38 (HEX)

See also page 2-11 in the INTEL 8080 manusl. |

' EERR
BIDIRECTIONAL DATA BUFFER =

The Bidirectional Data Buffer consists of two 8 Bit
Input/Output Ports governed by the DBIN and the
HLDA signals. When DBIN goes true U27 will connect
the data bus to the CPU while U28 will be in its tri- -
state. When DBIN goes false U28 which points away *
from the CPU will aliow data onto the data bus while
U27 is in its tri-state mode. ;

When HLDA goes true both ports are in their tri-state
and the external device which requested the HOLD °
take control of the busses. Both ports acts as drlvsn 3
when not in their tri-state.

on the front of the display unit or by the MCLR signal from
the Power Supply. Either one of these signals will make the
D input of the flip-flop go high, and the next positive going
edge of the PH2TTL pulse will make the RESET signal go
true. A reset will make the program counter start running
from zerg, addressing the monitor program.

WAIT/STEP CONTROL

If the varisble data memory on the RAM board wants the CPU
to wait, e.g. during a refresh period, XWTRQ goes true. This will
indicate that no stable data is available on the data bus. WTRQ
true will cause the D input of U58 to go low and the READY
output, pin 9 wili go false on the next positive goind edge of
PH2TTL. This will bring the CPU into a wait period.

For test purposes, provisions are made on the CPU board for ma-
nually stepping the CPU through a program. First the SINGLE
line must be held low, and then a bouncefree pulse must be
applied 1o the STEP input. Evere pulse will cause the CPU to
proceed one cycle.

See page 25 in the INTEL 8080 manual.

INTERFACE CLOCK GENERATOR

STATUS LATCH

Four of the eight data bus lines are used to generate the
status signals MEMR, INP, OUT, and INTA, US55 being
clocked by the status strobe STSTB. MEMR designates that
the data bu< will be used for memory read data. INP indi-
cates that the aadress bus contains the address of an input
device and that input data from this device should be placed
on the data bus when DBIN is true. OUT indicates that the
address bus contains the address of an output device and
the data bus will contain the output data when WR is active.
INTA is the acknowledge signal for interrupt request.

The status strobe STSTB is formed by AND-ing the SYNC
signal from the CPU with the PH2TTL signal.

The tri-state drivers on tﬁe status lines can be disabled by
the HLDA signal.

The status latch will store the CPU status information during
the whole information cycile.

See pages 26 and 3-5 in the INTEL 8080 manual.

READ WRITE CONTROL SIGNALS

The Printer and Test Interface may operate at different speeds, selectabie The control signais MIN, 10IN, IOW, and MW

with a switch arrangement on the CPU board.

9600, 4800, 2400, 1200, 600, 300, and 75/110 baud can be obtained by
closing the switch representing the desired speed. The 75/100 baud

switch gives 110 baud if the “*110 Baud Disable’’ switch is open,

The 307.2 kHz signal from the Display Logic clocks two counters which

are generated by gating the DBIN and WR
signals from the CPU with the status signals
MEMR, INP, and QUT.

All four control signal lines are buffered by UG0
which will keep the lines floating when HLDA
is true.

divide by 2, 4, 8, 1664, and 256, respectively. The selected frequency is

fed to the UART U30 of the Printer and Test Interface. The UART re- See page 3-5 in the INTEL 8080 manual.
quires the clockpuise to be 16 times that of the transfer rate so that for

exampie 2 transfer rate of 9600 baud requires an IFCLK frequency of

1563.6 kHz, i.e. 307.2 kHz divided by two.

DMA CONTROL

The Direct Memory Access
systems memory from up
pointers and word counters

The DMA Contrgl monitor:
ber, the higher the priority. L
fetch cycle only, and GRA!
the appropriate GRANT it
exeption is DMA charnel 1
active. In addition to the G
carry the information the G

The DMA channels are alloci

DMA-channel Device

1  {DR1) | Test

2 (DR2) Floppy |
3 (DR3) Cessette
4 (DR4) {Spare)

When, for example, DR2 gol
ster U41 goes high. Pin 5 als
when the STSTB goes high a
When the CPU acknowledge:
tive going edge df PH2ZTTL
goes true.

On the next posmvegoinged;
1o go true. On the negative
enabled and DMAPLS goes tr

On the fourth PH2TTL pulse
1750 us. See the timing diagri

3
§
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Is 2.02752 MHz. This is
1762 MHz crystal oscil-
e in the counter U46

|5, are gated by U51 to

|46 via C1 and C2. CR1
e at ground level when

INTERRUPT CONTROL

The interrupt system consists of one priority encoder, one D-tvpe rogmef wﬂh tnmt.
outputs, and one decoder. :

There are seven interrupt Request lines ranked after mcmasng pnomv, ia lREQ1 has
the highest priority, IREQ7? the lowest. ’

An interrupt Request appearing on any of the IREQ inputs will cause the INT ﬁgnal to
be fed from the priority encoder U49 to the CPU, U31 and the encoded signal to enter
the register U44. When the CPU ackonwiedges the interrupt, 3 RESTART instruction
corresponding to the active request line with the highest priority is fetched. INTA goes
true and clocks the encoded Interrupt Request onto the data bus when it is unoccupied.
The encoded Interrupt Request is simultaneously fed into the decoder U43 and returned

as an Interrupt Acknowledge, MCK to thc dev-ce thut nqumed the “

interrupt in the first place.

The interrupt system is ennbbd by th: mnmcunn E1 md dimblad bv tho iv

: 2 % instruction D1, B
DRESS BUFFER Loe] Devie v = o e Adm.
Address Buffer acts as driver for 0 RESET (Overridmni : F T T
encoded addresses that the CPU 1 DISPLAY REFRESH LOGIC | 8 (50 times/sec}f -
;A‘;"'t" ‘“: :‘f’"‘; :}:'-Ad‘:”"'"_ 2 SYNC. INTERFACE 10HEX 5 3 b ememmraeaps

iplad g thear 3 MASTER DISPLAY 18 (HEX) . e : b i
£ fermed om the: sdorges 5 SPARE (CLUSTER INTF.TT) | 28 (HEX) | * The Memoiry Buffer acts #s @ switch and a
&3 Eg T ‘ 6 FLOPPY DISK CONTROL 3omexb + _ driver_ on the data bus to the Program
also page 3-5 in the INTEL 8080 7 CASSETTE CONTROL 38¢HEX) _ Memoary (PROM} on the CPU board. If
wal. | : :

BIDIRECTIONAL DATA BUFFER |

The Bidirectional Data Buffer consists of two 8 Bit :
Input/Output Ports governed by the DBIN and the %

See also page 2-11 in the INTEL 8080 manual.

. either the Memory input, MIN, or Ensble
Memory, EM signals or both are faise, the
" Memory Buffer enters its tri-state mode and
P disconnects the Program Memory from ths
data bus. If MIN and EM both arl tmo R"

acts as a drnm-.

Prar—
b

HLDA signals. When DBIN goes true U27 will connrect
the data bus to the CPU while U28 will be in'its tri-
state. When DBIN goes false U28 which points away
from the CPU will aliow data onto the data bus while

U27 is in its tri-state mode.

When HLDA goes true both ports are in their tri-state
and the external device which requested the HOLD
take control of the busses. Both ports acts as drivers

when not in their tri-state.

STATUS LATCH

Four of the eight data bus lines are used to generate the
status signals MEMR, INP, OUT, and INTA, US55 being
clocked by the status strobe STSTB. MEMR designates that
the data bus will be used for memory read data. INP indi-
cates that the aadress bus contains the address of an input
device and that input data from this device should be placed
on the data bus when DBIN is true. OUT indicates that the
address bus contains the address of an output device and
the data bus will contain the output data when WR is active.
INTA is the acknowledge signal for interrupt request.

The status strobe STSTB is formed by AND-ing the SYNC
signal from the CPU with the PH2TTL signal.

The tri-state drivers on tﬁe status lines can be disabled by
the HLDA signal.

The status latch will store the CPU status information during
the whole information cycie.

See pages 2-6 and 3-5 in the INTEL 8080 manual.

READ WRITE CONTROL SIGNALS

lectable The control signais MIN, 10IN, IOW, and MW

are generated by gating the DBIN and WR

DMA CONTROL

The Direct Memory Access Control circuit can control the data transfer to and from the
systems memory from up to four devices connected to the general data bus. Address
pointers and word counters must be located on the devices.

The DMA Contral monitors four DMA Request lines, DR1 to DR4. The lower the num-
ber, the higher the priority. Line 1 is overriding. DMA transfer can take place in a memory
fetch cycle only, and GRANT is not given before the CPU has read its instruction. Then
the appropriate GRANT line becomes active, and remains so for one microsecond. An
exeption is DMA charnel 1, where GRANT wiil remain active as long as the request is
active. In addition to the GRANT line to each device, a signal DMA R/W is activated, to
carry the information the GRANT has been given.

The DMA -channels are allocated as follows:

DMAchannel Device * !

1 (DR1) : Test :

2 (DR2) Floppy Disc Controtier ; S
3 (DR3) Cessette Controller :

4 (DR4) (Spare)

signais from the CPU with the status signals

g":abu:; MEMR, INP, and OUT.

All four control signal lines are buffered by U60
& which :r:::‘: will keep the lines floating when HLDA
iency is
\RT re- See page 3-5 in the INTEL 8080 manual.
that for

gncy of

When, for example, DR2 goes true, the corresponding output, pin 9 on the priority regi-
ster U41 goes high. Pin 5 also goes high and on the CPUs next FETCH cycle DBS is high
when the STSTB goes high and consequently clocks U47 and thus makes HOLD go true,
When the CPU acknowledgu the HOLD request, HLDA goes true and on the next posi-
tive going edge cf PHITTL pin 9 on U47 goes high. This enables U42 and GRANT 2
goes true.

On the next positive going edge of PH2TTL pinSon U4890nhmhandcaum the DMARW
1o go true. On the negative going edge of the same PH‘ZTTL the docodor (LS 139) is
enabled and DMAPLS goes true.

On the fourth PH2TTL pulse GRANT is turned off after having been on for maximum
1750 us. See the timing diagram on page 00. S
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insists of one priority encoder, one D-type rog‘nter with tn‘mn
I8 :

it Request lines ranked after d.croasng priority, ln IREQ1 has :
Q7 the lowest. {3

pearing on any of the IREQ inpuu will cause the INT sigml to
1 encoder U49 to the CPU, U31 and the encoded signal to enter
the CPU ackonwiledges the interrupt, a RESTART instruction
tive request line with the highest priority is fetched. INTA goes
fed Interrupt Request onto the data bus when it is unoccupied.
equest is simultaneously fed into the decoder U43 and returned =
rupt Acknowledge, IACK to thc devuce thu nqumed tho 3

the first place. <
it system is embbd by the mmuctnun E‘l mddisabled by thr -
Wi . )
e TR Re.xm;Adgm. ;
ET (Overridmg} e el
PLAY REFRESH LOGIC 8 (50 t'meslnc
IC.INTERFACE = = [10(HEX)  § cove v pon oo BB e B .
STER DISPLAY 18 (HEX) . £ A
JSTER INTERFACE 20 (HE ) < MEMORY BUFFER o 3 . MEMORV ANo IIODECODER ;
RE (CLUSTER INTF.TI) | 28 (HEX) = = - The Memdry Buffer am “a mnch -nd a ¥ The CPU must be able to communicate with devlcct :
PPY DISK CONTROL 30 (HEX) . driver on the data bus to the Program. © such & for example keyboards, displays, printers, and :
SETTE CONTROL 38 (HEX) = %+ | Memary (PROM) on the CPU board. i ¢ diskette drives that exist outside its normal memory ;;‘
3 3o g . either the Memory input, MIN, or Ensble * array. With fts 16 bit address bus the CPU is sble tu
Bl inthe IVEEL 00 0 0 e Memory, EM signals or both are faise, the' . ‘address up to 84 k of RAM or PROM memory. ~ © ©
' - Memory Buffer enters its tri-state mode and : PU plece Bty sddits Lok -
=X 3 ERE disconnects the Program Memory from th.‘ § o  the v & thepon E
IONAL DATA BUFFER ! ‘M i ¢ address code of the device it wishes to communicate
23 e e M et SR T - ‘with on the address bus. This code is decoded by U35 _

acts as a dnver.

ctional Data Buffer consists of two 8 Bit ~ and U36 which are governed by the status signal INP
wt Ports governed by the DBIN and the and the control signal IOW to activate the proper:

als. When DBIN goes true U27 will connect _— R— e - | output or input line. The outputs of U37 are gated by

is to the CPU while U28 will be in its tri- U39 to give the Enable Memory signal EM which ena-
1 DBIN goes false U28 which points away * - bles the memories on the CPU board. The two chip
PU will aliow data onto the data bus while select signais used by the static RAM on the CPU board

§ tri-state mode. | : are also generated by U37.

A goes true both ports are in their tri-state . . U3B generatss the eight chip m sgnus to the -
iternal device which requested the HOLD i PROM located on the CPU board. :

) of the busses. Both ports acts as drivers : See also page 3-8 in the INTEL 8080 manual.
) their tri-state. : :

DMA CONTROL , 2
nerate the The Direct Memaory Access Control circuit can control the data transfer to and from the £ T
US55 being systems memory from up to four devices connected to the general data bus. Address 4 :
ynates that pointers and word counters must be located on the devices.
-f'“"i:‘"“’"" The DMA Contral monitors four DMA Request lines, DR1 to DR4. The lower the num-
;b:nplaged ber, the higher the priority. Line 1 is overriding. DMA transfer can take place in 8 memory
e fetch cycle only, and GRANT is not given before the CPU has read its instruction. Then
;: ; - i the appropriate GRANT line becomes active, and remains so for one microsecond. An
2 .v:ﬁw exeption is DMA charnel 1, where GRANT will remain active as long as the request is
m’: 5 active. In addition to the GRANT line to each device, a signal DMA R/W is activated, to
7 carry the information the GRANT has been given.
the SYNC
The DMA channels are allocated as follows:
i b DMA channel, Device ' S e
1 (DR1} | Tes :
3 2 (DR2) Floppy Disc Controtler
16 Gy 3 (DR3) Cassette Controller
4 (DR4) {Spare)
When, for example, DR2 goes true, the corresponding output, pin 9 on the priority regi-
ster U41 goes high. Pin 5 also goes high and on the CPUs next FETCH cycle DB5 is high
when the STSTB goes high and consequently clocks U47 and thus makes HOLD go true,
When the CPU aeknowledgac the HOLD request, HLDA goes true and on the next posi- » ] A
tive going edge af PHZTTL pin 9 on U47 goes high. This oubm u42 and GRANT 2 By
goes true. : : ;
and MW
and WR On the next positive going edge of PH2TTL pin5on U4890|s heohandcaum the DMARW
15 signals to go true. On the negative going edge of the same PHZTTL ‘the docodcr {LS 139) is
enabled and DMAPLS goes true. : 2
»
d by U0 On the fourth PH2TTL pulse GRANT is turned oﬂ after having beon on for maximum X
n HLDA 1750 us. See the timing dmgram on page 00.
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