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Kern der CPU-Baugruppe ist der Micro-Pro-
zessor 80 80. Er steuert sémtliche Akt:Lvi-
téten des Gerétes. Ein Takt (ZOMHZ) ver-
sorgt den MP808O mit den erforderlichen

3 0004

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

Maschinentakten §1 und§2. U'ber eine Reset- ‘PRINTER INTERFACE 5 CPU-LOOP‘

Leitung wird der MP veranlaBt ab Spe1cher-
adresse OOOOH mit der Befehlsausfhrung zu
starten. Die Reset-Funktion kann angesto-
Ben warden:

~ -durch die Stronversorgug beim Ein-
schalten oder nach Fehler

-vom Bediener durch Drcken der
Reset-Taste.

Anschlusteuerung eines Peripheren Gertes
mit TTY-Current Loop-Sdhnittstelle (Drucker)
Ein UART-Baustein bernimmt die Sende/Emp-
fangssteuerung, sowie die Paritygenerierung
und -Prfung. Ein INTERFACE CLOCK GENERATOR

versorgt den UART-Baustein mit dem erforder-
lichen Datenbertragungstakt. Der Service-
Techniker hat die Méiglichkeit diesen Talct

1 einzustellen. (75 bis 9600 b/s)
Weitere Finstelné 1‘*hkei*er-

IHTERUPT CONTRO

Diese Interuptsteuerung koordiniert bis zu

7 Unterbrechungsanforderungen von peripher-
-en Geriten. (IREQ1 -'7) Beim Eintreffen
einer Anforderung (z.B. Floppy Disk- Con-
troller=IREQ6) wird ein INT-Signal erzeugt,
das dem MP 8080 veranlat die INT—An£orde-
rung zu untersuchen und in entsprechende
Programmroutinen zu verzweigen. (RESTART)

@'# T MEMORY ACCES‘

Diese Steuerung bernimmt die Koordination
des Datenverkehrs zwischen den schnellen

" peripheren Gerten (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-
hlt wird MONITOR genannt.
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Parity-Prfung und Wortlénge.
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The ct-vu is working with e clock period of 0.4932»: which equals 2.02752 MHz. This it The interrupt system consists of one priority encoder, one Dtype regobtained by dividing a 20.2752 MHz frequency by 10. The 20.2752 MHz crystal oacil- outputs, and one decoder.
~ ;

lator is located on the Display Logic board. The dividing is done in the counter U46 TM" an awn |mm,um Rem.“ um‘ "mud ‘e, dwmshg prim;
cvuvlw to ="vi¢= bv l°-

- the men”: priority, IREQ7 the lowest.
T -I 3

Th? dlill DY 5 OUIDUT, Di" 2, ld lb‘ dlVldE bY 10 °U1QUi, Din 5, 5|’. QQ\Od (D An lntanup‘ Request ¥pea|.ing on ‘y of th‘ innu“ we" cau“
‘l0"T1 PHTWLY 50° il"'l5"9 l5la9"5'" P399 m- be fed from the priority encoder U49 to the CPU, U31 and the encoiPl-HTTL and PHZTTL are coupled to the high level MOS driver U45 via c1 and c2.cn1 the rsgisw U44 when the CPU ackonwledcvnho imrrvnl. a RESkeeps pin 3 at — 0.7 volts to ensure that PHl and PH2 really are at ground level when ¢°"'B$l>°lldill9 10 "l8 "ll"! T800881 "fl! with Rh! l\iQlO1tPl'§°"lW ii llmw see mm mg” 3_2 and 3,3 in the W1-EL 3030 ma,wai_ ' true and clocks the encoded interrupt Requestonto the data bus whet

' " The encoded interrupt Request is simultaneously fed into the decoder
as an Interrupt Acknowletbe, IACK to the device ti‘
interrupt in the first place.

T 1:

The interrupt system is ermolad by the instruction E1,‘ar
instruction D3. T -. . g I5’ Y . 7 .. ~

See the INTEL 8080 manual

The Address Buffer acts as driver for (Qv,md;{,§); 1 . Q: ,. l .._~;.

the encoded addresns that the CPU
enter onto the address bus. When
HLDA is true, the two 8 Bit Address
Buffers are in the tri-state and the
CPU is separated from the address
but . . s . .4.
See alsoipaae 2.-sh in the mrst aoeo

\IUlO'lk(n)I0-‘BF

DlSPLAY REFRESH LOGIC 8 (50 llméslsse
SYNC. WTERFACE j, - loll-lEXl
MASTER DISPLAY tamekl .1
ctusrsn INTERFACE 20(HEt)‘» .,

SPARE lCLUSTEFt .m*rF.m 28lHE l r .

FLOPPY DISK oomnot so lrlsltl T

c/tsserre CONTROL as luelo

.1»

'°' ‘ "°“’“°° °°‘°"°"°" °' """“""i I . . _ r r
C See also page 2-ll in the lNTEL 8060 rmnuel. I Z. -.the microprocessor. "l‘i,=

. ;_.;_!,,
alolnscnouA|.oA1'Aeul=l=En

Y i 5 ‘ .

The Bidirectional Data Butler 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 DBlN goes false U28 which points away P‘

from the CPU will allow data onto the data bus while
U27 is in its tri-state mode.

. u

When HLDA goes true both ports are in their Iri-stateRESET
and the external device which requested the HOLD ‘The CPU can be reset either by the take control of the busses. Both ports acts as driversCPUCL $lQnai from a pushbutton when not in their tri-state.

on the iron! 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 llip-flop go high, and the next positive going Tkrus LATCH DMA CONTROLedge 0* the Pl-l2TTL pulse will make the RESET signal go s _.true. A reset will make the program counter start running Fm" 07 "*9 9'9"! ‘jaw b"5 ""95 3'9 Wed t° 9e"°'a" {M Tm D"°°‘ M°m°"V Ame“from ze!0,addressing the monitor program. status signals MEMR, INP, OUT, and INTA, U55 being systems memory from up

clocked by the status strobe STSTBA MEMR designates that pointers and word counters
the data bus will be used for memory read data. lNP_indi- TM DMA comm’ manna"
cates that the aodress bus contains the address of an input bar the high“ tmpriomwlWAIT/STEP CONTROL device and that input data from this deviceshould be placed fetéh was om“ and GRAI

If the variable data memory on the RAM board wants the CPU °" the dam bl“ W_h9" DBW l$"ll9~ CUT '"dl°3‘" {hm tn“; the ipropriate GRANT lirto wait, e.g during a refresh period, XWTRQ goes true. This will addm“ bus °9ma"“ t_'“hadd'”5 21;" °::'puvfvgeiv'?:t?n exeptlon IS DMA channel 1ldlC3lE that no stable data is available on the data bus. WTRQ me ch?” b“’ “"“ °°"'a'"‘ F°“t?° _ a W :3" 5 ' active. in addition to the Gtrue wili cause the D input of U58 to go low and the READY WTA '5 ‘he a°k"°w'°d9° "9"a' °' 'me"up reque‘ carry the information the GlOuluf. D" 9 will go false on the next positive goind edge of The status strobe STSTB is formed by AND-ing the SYNC The Dmkchanmls auoqPH2TTi_. This will bring the CPU into a wait period. signal from the CPU with the PHZTTL signal.
' , . DMA ha nelFor test purposes, provisions are made on the CPU board for me~ The tri-state drivers on the status lines can be disabled by Device

nually stepping the CPU through a program. First the SINGLE the HLDA signal.
hm must be new ‘°Y“' and than a bouncfhee Du.” mus‘ b. The status latch will storethe CPU status information duringapplied to the STEP input. Evere pulse will cause the CPU to the whow informaon cw“:
proceed one cycle.

'

BLJPQ-I

lDRl l Test
l DB2) Floppy 4

lDR3l Cassette
lDFl4l (Spare)

See page 2'5 in the INTEL 8080 manual.

INTERFACE CLOCK GENERATOR

See pages 2-6 and 3-5 in the INTEL 8080 manual. whe". ‘O, enmpm DR2

ster U41 goes high. Pin 5 als
when the STSTB,goes high a
When the CPU acknowledge:

nsao wens conrnot SIGNALS "vs who “lav <11‘ PHZTTL
goes true. 1The Printer and Test interface may operate at different speeds, selectable The control signals MIN, lOlN, l0W, and MWwith a switch arrangement on the CPU board. are generated by gating the DBIN and WR O" ‘M "9" P°5m"9°"\9¢¢l

signals from the CPU with the status signals ‘° 9° ""°- O" We "°9a"V¢9600. 4800, 2400, ‘I200, 600, 300, and 75/110 baud can be obtained by M d d DMAPLclosing the switch representing the desired speed. The 75/100 baud MEMR' ‘NP’ Md OUT‘ ena e an S go“ trswitch gives no baud if the "110 Baud Disable" switch is open. All four control signal lines are buffered by U60 0" the low!" Pll2T_TL pulse
which will keep the lines floating when HLDA 17501»-See the timing dlaerlThe 307.2 kHz signal from the Display Logic clocks two counters which ,

divide by 2, 4, 8, 16_ 64, and 256, respectively. The selected frequency is '5 mm‘ }fed to the UART U30 of the Printer and Test Interface. The UART re- See D-390 3-5 in the INTEL 8080 manual.
quires the clockpulse to be i6 times that of the transfer rate so that for

TexamD5Q a transfer rate oi 9600 baud requires an IFCLK frequency of
153.6 kHz, i.e. 307.2 kHz divided by two.

<.~n»~“W__..
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N ~ mrennurr CONTROL

lg 102752 Ml-9;, This is The interrupt system consists of one priority encoder, one D-type register with triatale
2752 Ml»-lz crystal oacll- cutouts. and one decoder. '

M i" ‘M °°“m" ms There are seven interrupt Request lines ranked after decreasing priority, Le. EREQ1 has
the highest priority, lREQ7 the lowest.

‘ 5' 5" 9”“ by U51 ‘° An interrupt Request appearing on any of the IREQ inputs will cause the lNT signal to
be fed from the priority encoder U49 to the CPU, U31 and the encoded signal to enter

|45 via ¢1 Md ¢2_ CR1 the register U44. When the CPU ackonwladgesthe interrupt, a RESTART instruction
¢ gt woumg law; WM" corresponding to the active request line with the hiyiest priority is fetched. lNTA‘9oee"

true and clocks the encoded Interrupt Request onto the data bus when it is unoccupied.
' ' The encoded interrupt Request is simultaneously ted into the decoder U43 and returned

as an interrupt Acknowledge, IACK to the device that requested the }

interrupt in the first place. ’ l_ 4 V

The interrupt system is enabled by the instruction E1, and disabled by
instruction D1. - ' . '5 f ~ . * I . "1;

unsssaurrsn 7 ’ mi Duh. 5,
A lRestartlA’ddrO$l~;V f;

A Buffer ectsasdriverfor ' RES;-,-ro\,,,,}d;,; " 7 0- .;.

.? “r 5 ..

ddress 9)
encoded addresses that the CPU
ir onto the address bus. When
>A is true, the two 8 Bit Address"
lers are in the tri-state and the
I is separated from the address

also me as in the INTEL aoao

“"" A See also page 2-ll in the INTEL aoeo manual. i

\lOlOlbilnlN-isF

DISPLAY REFRESH LOGIC 8l50llrnesltec. ‘ =

SYNC. INTERFACE

ctusrsnmrenrnce zoiiislci f , . ~ . . K V 1

SPARE (CLUSTER-lNTF.II) 28 ii-iEXl * 1., frns Memdtv Buffer am Is 0 switch and 1. Th»
FLOPPY DISK ooumot sou-lsltl 7 drier on the dim bi» to the Pronrm, wdi
CASSETTE CONTROL

1O(HEX) _; ,‘,_:__-_-.->l’»»\ €_ \‘_'§¢§_ ;

MASTER DISPLAY tail-ielti
T - “EMORY BUFFER . ¢ _ 1 ME.

aaii-tsio * . . Memory (PROM! on the cru hoards if: J disk:
f either the Memory input, Mm, or Enable; ‘ mat

Memory, EM signals or both are false. [addr
v Memory Buffer enters its tri-state mode and L TM

~, 2 1 . disconnects the Program Memory from ‘dd’
aioieecrtomsi. oxra eurrsn

e ; f data bus. ii Mlhland EM bqth are truest; “M
’ actsasadriverl 1- ti "' V I 1 :5 -~a,">" »'

The Bidirectional Data Buffer consists of two 8 Bit L j ~.; _» L; tgi ~_ i and
Input/Output Ports governed by the DBIN and the *~ "T “ I "*7 ik and
HLDA signals. When DBlN goes true U27 will connect " ' oinp
the data bus to the CPU while U28 will be in its tri- U39
state. When DBIN goes false U28 which points away ‘ bles
from the CPU will allow data onto the data bus while selec

U27 is in its tri-state mode. .
Il'8 E

when HLDA goes true both ports are in their Iri-state U38
and the external device which requested the HOLD PRO
lake control of the busses. Both ports acts as drivers 5” l
when not in their tri-state.

§TATU8 LATCH DMA CONTROL

Four of the eight data bus lines are used to generate the The Direct Memory Access Control circuit can control the data transfer to and from the
status signals MEMR, INP, OUT, and INTA, U55 being systems memory from up to four devices connected to the general data bus. Address
clocked by the status strobe STSTB. MEMR designates that pointers and word counters must be located on the devices.

:::.:“::.:f:';.";'::.:::,:‘:;’. ':::.::.‘:.':‘.".;';,‘:'. T» ->-~. -=<~-W ~~--=1 =0 T» M »~
device and that input data from this device should be r>la°"3 in" we Mm mpmmw Um-1 K ow-mdi“g' DMA m"“’°' °'" M.‘ °§"°’ 5" ‘T ""°'“°"'OUT mdicm" that the etch cycle only, and GFUENT is not given before the CffU has read its instruction. Then

device and the appropriate GRANT line becomes active, and remains for one microsecond. An

the data bus will contain the output data when WR is active. exe.p"°n ‘S DMA charms’ L when .GRA~T Wm Gmam fen” as ‘ow ”.tM feque“ nacknowmdge signal to’ imeum Iequest‘ active. |l'l‘Bddl(lOI\v to the GRANT line to each device, e signal DMA R/W isactivated, to
carry the information the GRANT has been given.

The status strobe STSTB is formed by AND—ing the SYNC The DMA_chanm‘s auoamd fonovwt 7 ‘

signal from the CPU with the PH2TTL signal. .

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

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

br.aio-

(DR3l Cassette Controller
l0R4) (Spare)

lDR1l ' Test
lDFl2l Floppy Disc Controller-

See 939°‘ 2'6 Md 3'5 in the WTEL 8080 manua" 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 xgoes high and conseciuently clocks U47 and thus makes HOLD go true.
When the CPU acknowledges the HOLD request, HLDA goes true and Q11 the ms; mg.

READ WRITE CONTROL SIGNALS live Qoing edge Pl-l2TTL pin 9 on U47 goes hioh. This enlbles U42 and GRANT 2
goes true. . - 5

lectable The control signals MlN, lOIN, lOW, and MW
are generated by gating the new and we Orville cwvoslvreoinsedmvfPH2‘l"FLi>i~5=>nU489<>~=hivhsna¢sum the DMARW

. edb signals from the CPU with the status signals ‘O 9° "\-l9- 0" We M93YlV€ 905l'l9 I696 Of the same PHZTTL the decoder (L5 139) is
'" Y MEMR |Np Md QUT, enabled and DMAPLS 909$ true. ’ .

0 baud ' ’

Ali fOur control signal lines are buffered by U60 O" "le '°\I""'i PHZTTL pulse GRANT is turned oil after having been on for maximum
which will keep the lines floating when HLDA 1750 tit 50¢ the timing diagram on page 00. " i

s which is
iency is U '

NRT re- See page 3-5 in the INTEL 8080 manual.
that for
ancy of

5

‘ .
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mists of one priority encoder, one D-type register with tri-state
If.

it Request lines ranked after decreasing priority, l.e. IREQ1 has 1

EQ7 the lowest.

tpearing on any of the IREQ inputs will cause the INT signal to
lenooder U49 to the CPU, U31 and the encoded signal to enter
the CPU acltonvvledges the interrupt, a RESTART instruction
tive request line with the himeet priority ls fetched. lNTA‘9oes
led Interrupt Request onto the date bus when it it unoccupied.
equost is simultaneously fed into the decoder U43 and returned
rupt Acknowledge, lACK to the device requested the
the rst place
it system is ermbled by the instruction E1 , disabled by the;
>4. ' i ‘ i i * ‘ '1 ‘-*9‘
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RE lcl.usTEmm'l=.nl 28 (HEX) 2 . l The Memory Buffer act: at a switch and a. 5 The CW must be able to communicate with devices
ippy Q|$K CQNTRQL 30“-153) f T driver on the date bus to the Program‘ ’ inch B forlxlmnll kvybofdt. di!PllY$.9rlM0'=.Indr

iET(OverridiB§i ‘ 0* ==i s ii.
- v A* ,7,“ s Y1. gr .

' '“. Ff: <; ».'
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sews CONTROL aamsio , Memory (mom on the cru board._ it» diskette drives that exist outside re normd rmmotry

:2-‘I1 in the INTEL 8080 manutl.
i"'~"

.,~..,.-.

2 -

either the Memory input, MIN, or Enable,’-~ ’ may. with 11:16 Ni mt» bw "ls WU i= ‘bl! IQ
Memory. EM signals or bani are rem. the‘ jddress no to 84 it of RAM or PROP; mmorv-- 1* iii
"°5"°'Y B“"°' '"‘°" “‘ *"'"°" '“°°' ‘"5 ' "rm cru piece"; the inernery coon or the
'-'"‘°°""°°" W "'°9""" """°'Y "°"' ‘"1. -_ address code oi the device it wishes to communicateIONAL DATA BUFFER ~ data bus. ll and bothare‘ fwm, 9'" u’ dd,“ 5“; 11,3; mg, is ¢.¢°¢,d by U35

ctional pm BUf'Qf consists of two a an '°‘"" “""'"{ l<i;~:,A_L_' I-2‘ ljj ‘god use which are governed by the stems signal me
lut Ports governed by the DBIN and the ‘o H“ ‘Q’ i _'"d °°""°" 950"!‘ ‘OW "7 ¢¢!iV3!l "W W000!’
els. When oam goes true u21 will connect ' ” M ' ” V‘ ‘ output or inout line The output: oi U37 are sated by
IS to the CPU while u28 will be in its tri- U39 to give the Enable Memory sienal EM which me
1 DBIN goes false U28 which points away ' bios the memories on the CPU board. The two chip
PU will allow data onto the date bus while select signals used by the static RAM on the CPU board
t tri-state mode. .

. "Q 93° 9e"9'3"4 “Y U37- '

A ooes true both ports are in their zri-state U33 99"¢\'I\!* "'3 7'59"" <9"? 93¢‘ 559"!" *° "ll
tternal device which requested the HOLD PROM 303"“-'79" "I CPub°5'd-

V ~" ~

>l oi the busses. Both ports acts as driver: 5* “,0 paw 33 ;,, "E W1-EL 3030 mam; "

l their tri-state.

. INP indi-

device and

lisebled by

ion during

sndMW

DMA CONTROL;

merate the The Direct Memory Access Control circuit can control the data transter to and from the ‘ '
U55 being systems memory from up to four devices connected to the general data bus. Addrea
gnates that pointers and word counters must be located on the devices.

_ The DMA Control monitors tour DMA Requestlines, DR1 to DR4. The lower the num-
H M mm“ ber, the higher the priority. Line l is overriding. DMA transfer can take place in a memory
H” mama fetch cycle only, and GRANT is not given before the CPU has read its instruction. Then *” mm me the appropriate GRANT" line becomes active, and remains so for one microsecond. An

exeption is DMA channel 1, where GRANT will remain active as long as the request isis mun‘ active. ln addition to the GRANT line to each device, e signal DMA R/W is activated, to
carry the information the GRANT has been given.

me SYNC The DMA-channels are allocated as lollovw:
V ‘

ht-Jig-A

DMA-channel‘ i Device

lDR1l " Test
l DR2l Floppy Disc Controller
lOR3l Cassette Controller
(DB4) (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 CPU: next FETCH cycle DB5 is high
when the STSTB_goes high and consequently clocks U47 and thus makes HOLD go true.
When the CPU acknowledges the HOLD request, HLDA goes true and on the next posi-
live going edge or PHZTTL pin s on un goes men. This enables u-t2 and GRANT 2 i
909$ "U0. '

and we; On the next posltlvegoingedgeof PH2TTLpin5on U48goashighendcauset the DMARW
15 Signal; to go true. On the negative going edge of the same PH2TTL the decoder (Ls 139) 3;

enabled and DMAPLS goes true. ‘
5 by U59 On the fourth PHZTTL pulse GRANT is turned oil after having boon on for maximum
m HLDA 1750 us. See the timing diagram on page O0. ~
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