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1.0

INTRGDUCTION.

The Processor (8080A-2) Module functions as the main controlling unit

for the terminale The processor fetches instructions from memory and

performs [/70 operations on other modules attached to the terminal data
bus (Backplane Assembly)e The B8080A-2 Processor Module has the capa-

bility of accessing either the standard backplane bus or a special top
plane bus defined later in this section.

260 OPERATINSG PARAMETERS.

A summary of operating paraweters for the Processor (8080A-2) Module

1s contained In tables 1.0 through Sele

Table 1.0 Phystcal Paranmeters

i Part i | Sfize (L x ¥ x D) | Welght |
| Number 1 Nomenclature 1 +/-0.100 Inches | (Pounds)|
I =SS TSI TI=== ' L T T LT AT T S T T SR T IoI oI IO Sa=2=== ' g g oo oottt g P Gt ’ ===ST=====
| 1 | l |
{ | | | }
| ! | { !
| 02640-50256 | Processor (8080A-2) PCA i 125 x 8.0 x 045 | H
| 1 | | t
| { | | !
| | | I |
' g g - G- eyt oG :::::::::::::::‘::::::::::::::'
1
|
)
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INTRGDUCTION.

The Processor (8080A-2) Module functions as the main controlling unit

for the terminale The processor fetches instructions from memory and

performs [/0 operations on other modules attached to the terminal data
bus (Backplane Assembly)s The 8080A-2 Processor Module has the capa-

bility of accessing elither the standard backplane bus or a special top
plane bus defined later in this section.

200 OPERATING PARAMETERS.

A summary of operating parameters for the Processor (8080A-2) Module

is contained In tables 1.0 through S.le.

Table 1.0 Phystcal Parameters

i Part i 1 Size (L x W x D) | Velght |
| Number i NomencYature 1 +/-0.100 Inches } (Pounds}|
l _ECTIEIXIT=I==Z ' — R L L A S L L N R NIRRT IS === ' === :::::’::::::::::::::'===::====’
| l | ] |
| | i ! }
| | | 1 1
| 02640~-50256 | Processor (8080A-2) PCA | 125 x 84,0 x 0.5 } |
| | | ! 1
| { | ! |
| | | ] ]
. oo oo =i rnchimelirsmnn i s ie et pondipn-t oo oo ==:=====:=::==:==='-:::::::::::I
1 1
} Number of Backplane Slots Required: 1 |
} |
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Table 2.0 Reliability and Environmental Information

- e - - o A T > A - A A - A - - — T A W W S - ST W U . W W > W . W oD D WP W T W W = W A S vw oW S
prmiieedpamorfo it pfeimefipes o iyt peer iy ooy p e gesap e et LS

| !
| |
} Environmental: ( X ) HP Class B ( ) Other: 1
| |
| |
! Restrictions: Type tested at product level ]
| |
| 1
l |
‘::::::::::::::=:::::::::::::::::::::::::::::::::::::==:=====:=::::::::::::::::'
i |
| Falflure Rate: le267 (percent per 1000 hours) |
I |
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gttt e e PR et P e~ Pt o eGP~ — P

Table 3.0 Power Supply and Clock Requirements - Measured
(At +/-5X Unless Otherulise Specified)

- e - o s S i VD YD T D W s T T —— - — Y it~ Y - W - A — > W > TR A WS D =
oot i iRt miemspaedt oo tociesgre o et e e eep—d

+3 Volt Supply +12 volt Supply

@ 300 mA 8 60 mA

115 volts ac 220 volts ac

K] A a A

T e A WP AP TS W We T R GD T S N W M AR G W T S 4 M TR W e T e - o - — - D T - - - A P S D W e e b VP W P S e D G S <
- NS T s S s S E ===
- - T ——— Gt . ———————— b o m o n - —

|
|
]
1
i
NOT APPLICASBLE NOT APPLICABLE 1
|
Clock Frequency: 5.000 MHz (+4%y -50%) |

1

!

R Pt I e i i e e itemior—pmfpimfiorern b~ s-dimd gttt e et
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Table 4.0 Jumper Definitions

- —— > e - T —— - - —— U — > T Vo - ———— - —_ — G — - - T — D Y D —_ > > o - —
e s - - ——— - o ——— —— . ———— ——— — —————— — —— e M= ———— —— = . - o = - s = = —— . — — -

POLL

| 1 Funct fon 1
| PCA R m——————e- i T
1 Designation |- In | Out |
' —_mmEIsITEz====== ’ o fimeoe e doaaf e =g :::::.‘-‘:::::::' ::::::::::::::::::::::::::::::'
| | | {
] | ——— | S — |
1 MSBI | Do Not Invert ADOR1& and ] Invert ADDR14 and ADDR15 1
i | ——— | |
] 1 ADDR15 { i
| | | !
| 11 | Disable external interrupt | Enable ext. interrupt input |
| | input | |
i | | |
| | | 1
} CTul ] Enable CTU Interrupts | Disable CTU Interrupts !
i | | {
I i |
] DCI ] Enable Datacomm Interrupts | Disable Datacomm Interrupts |
| | | |
] | ————e e [ e e e 1
] PAE { Enable PROC ACTIVE Driver | Disable PROC ACTIVE Oriver 1
| { | !
| | ! ’
i HLTE ] Allow RUN/Halt From RUN Line | RUN Aluays, No Halt A
| | | |
| | —— ! 1
1 POLL | Allow Assertion of POLL | Do Not Allow Assertion of 1
| | | |
1 I | !
! l { !
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Connector Information
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Connector

- - A o s " - S > WP s e -
P

and Pin

Pl1e Pin

No«

-8

-9

-10
-11
-12
-13
-14
-15
-16
-17
-18
-19

-20

GND
SYS CLK
-12v
ADDRO
ADDR1
ADDR2
ADDR3
ADDRA
ADDRS
ADDR6
ADDRTY
ADDRA
ADDR9

ADDR10
ADDRI1
ADORI2
ADDR13
ADDR14
ADDR1S

170

Signal

+5 Volt Power Supply

Ground Common Return (Power and Sfignal)

4,915 MHz System Clock

-12 volt
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative

Negative

6round Common Return (Power and Signal)

e —— o~ —— - - Y A o > —— ——— - Y T " W g
p 33 BBt PPt ferteofd oD fan e iRt PR g Y

Power
Truey
Trues
Truey
Trues
Trues
Trues
Truey
Trues
Trues
Truey
Trues
Truey
Trues
Trues
Truey

Trues

Trues Input Output/Memory

Supply

Address
Address
Address
Address
Address
Address
Address
Address
Address
Address
Address
Address
Address
Address
Address

Address

Bit
Bit
Bit
Bit
Bit
Bt
Bt
Bit
Bit
Bit
Bit
Bit
Bit
BYt
Bit

Bit

® ~ oo

10
11
12
13
14

15

132595/91256/05
Rev APR-15-81
|
1
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Connector Information (Cont?d.)

132323=v1<£06/7UD
APR~-15-81

- L WS e T D > - " 95— . ——— ——— o — - M M — > . —— T W V- g ——— ——
- e - - = 1 . - - ———— e - - —— i ~ — — —— - —— — - T _—— i " ———— Lt - — s ——— —— -~ = o —— - ——

Signal

Tabl e Sel
| Connector | Signal
] and Pin No. | Name

—mEmTITEEE=T=T=== l::::::::::::::::
| Pl Pin A | GND

} | —

1 -8 | pPoLL

| |

1 1

| -c | +12v

| |

| -0 ) PUR ON
| | ——

) -£ | BUSO

| | _—

| -F | guUS1

| | —

| -H ] BUS2

| | —_——

| -J 1 BUS3

] i _—

| -K | BUS4

] | —

| -L BUSS

| | —

| | BUSE

1 | —

} -N ] BUS7

| | ———

| | WRITE

| | —

1 -R | ATN2

! ]

| | —_—

| -s WAIT

| |

] -T | PRIOR IN
| i

1 -u | PRIOR OUT
1 | e s
| -v | PROC ACTIVE
| 1

| ] —

| -4 ) BUSY

| i

| o

| -X 1 RUN

1 | —_—

] -y 1 REQ

i |

| | —

! -z | ATN

D D - - > o ——— ———— ——_——————— kA E——_—_E—E=

- — -t - —— -~ — ———
L I L N L L L I S L S L I R S R I s L S S e T e R s mEEE ==

Ground Common Return (Power and Signal)

Negative Truey Polled Interrupt

Identification Request

+12 Volt Power Supply

System Power On
Negative Truey
Negative Truey
Negative True,
Negative True,
Negative Trues
Negative Truey
Negative True,
Negative True,
Negative True,

Negative True,
Request

Negative True,
8us Controller
Bus Controller

Negative True,

Negative Trues Bus Currently Busy

(Not Awvailabd

Data
Data
Data
Data
Data
Data
Data

Data

Write/Read Type Cycle

CTU and Polled Interrupt

Wait Control Line

Bus
Bus
Bus
Bus
Bus
Bus
Bus

Byt
Bit
Bit
Bit
Bit
Bit
Bit

Bit

Priority In

Priority Out

Processor Actfive
(Controlling Bus)

1e)

6

7

Allow Processor to Access Bus

Negative Truey Request (Bus Data

Currently va

1id)

> > > > > ——  —— — —— —— ——— -
- A e > = e = —— - -
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Table 5.1

Connector Information

13239-91236/0U1
APR-15-81

e — . ———— s " > —- A, A — — . — —— —— ———_ — T — - — - > - - — S > G WD e P S Y D P T U D A M e S Ul W U i e e S i e T
g ocigueci et buni o dpteaodm e tsmpomadpinineiissifomson e aspdmneiinebe ot Sespur e eiue e oo e eieauedieePe PSP

Connector
and Pin No.

P33y Pin 1

-2

-10
-11
-12
-13

-14

=16

-17

ADDRA
ADDRS
ADDR6
ADORY
ADDRS
ADDR9
ADDR10O
ADDR11
ADDR12
ADDR13
ADDR 14
ADOR1S

TOP ACTIVE

READ

WRITE

SYNC.PHASE1L

" T o ——— . —— . T . T - — — — . VN - - - ————— -

Address
Address
Address
Address
Address
Address
Address
Addres#
Address
Address
Address
Address
Address
Address
Address

Address

Negative Truey (Low) Indfcates Ton Plane
Module Address Recognitione.
Causes a Bottom Plane Bus Cycle)

High Indicates Top Plane Bus Data Should

Bit
Bit
Bit
Bit
Bit
Bit
Bit
81t
8it
Bt
Bit
Bit
Bit
Bit
Bit

Bit

»

[- AT 4

10
11
12
13
14

15

Be Gated On

High Indicates Top Plane Bus Data 1s Valid

Positive Pulse of 100 nSec at Beginning
of Processor Major Cycle

T R wm e s MR n MR B e AR TR e A TR S W D W T - D S M WS G D . S e WD o e D et G W T = D W o D A D S i T W " AP T D WD W G A — - > S
— - — - — - —— —— —— T~ ———— ——_—————————— ——— ————— . " W h B m e . = S T = e - -
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1 Connector |
{ and Pin No. |
|

13255-91256/08
Rey APR-15-81

Table S.l Connector Information (Cont®ds.)

. A T ————— — ——— > - > . ———— - - - - - - -
- - - —— - - —— i W — —— > —— - " -
e e e e - e e - - R m m e Rt m R e e e m e r e s R R R e T I T S s T S s S I e E s R e e s S e s S s m s T e e == -

DBITA
DBITS
0BIT6
DBIT7

INT6O

- o —————— " - - —— - — - - — - — - - -

P fhom g dsipuenfire i msdiiteeipe e dfiiimominet el et o

6round

Data
Data
Data
Data
Data
Data
Data

Data

B1it
Bit
Bit
Bit
31t
Bit
Bit

it

Negative
Interrupt Request to Address 60 (octal)

Signal
Description

6
7

Truey (Low) Causes Processor

Bank Select Bit from MODE lateh
Allows paging in 64K blocks.

Negative True, (Low) Causes Processor
Wait States to Synchronize Processor
Hith Slow Memories

Negative Truees (Low) Indicates
(A15 Al14 A13 Al12) = (1000)

- — T B S S — A o " 4 - - - " D - - - ——— " —— — - = " e - S T v MBS R WS W E YT ww WU MW W e A Y Aw A e

P R R T T R R S S N S S S R S R R s r s s mr e m s ca mm e w ™ e o o o o - - o
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Table 5.1 Connector Information (Cont?d.)?

- - S " - > (o = o e o o e o o —— o - __ i —— A TV —— T ———

e ane ey SRS S IS === -
- - = presdioncipraiuiomiioasfionsfivrsionfunefimnsiriberiinedangiomglyus gl gonisafmmem oo fomg st fppeapeaipraiiuaape gy

| Connector | Signal
| and Pin No. | Name
]::::::::::::::';:::::::::::::::
| |
| =R SYNC
| |
| |
] -5 ] HLTA
| |
i -7 1 M0
| 1
i -U l DISABLE ROM
| 1
| |
i -y | POLL
| i
| |
| |
l !
| |
! |
} -4 STACK
| |
\ |
| -X | MEMR
| |
1 |
| [
] -Y | T0P G0 SLOW
\ |
| |
| |
] -2 | GND
|

Stignal
Description

e e —— - - - - - > = Y . D - TS W W . - - ———
frgoasiipmntiomiipsiinsdbmpundine i sie-gongitonmieeioeras o ghasifnpueiieeiompjoapapisfut i hadp P P

High Indicates Processor Status {is Valid
on Top Plane Data Bus

High Indicates Processor is Halted
High Indfcates Write or Output Cycle

High Indicates Future Read Cycles
Should Be Acknouledged by RAMs not ROM

High Indicates That Devices With Inter-
rupts Pending Should Assert Their ID

{Same as Bottom Plane POLL)

High Indicates Current Processor Cycle {is
a Stack Accessy Either Read or uWrite

High Indicates Current Cycle 1s a Memory
Read

Negative Trues (Low) Causes Current
Processor Clock Cycle to be 500 nSec
Instead of Usual 408 nSec Cycle

|
1
|
|
|
]
|
!
|
]
]
]
|
|
|
}
Code on Data Bus During Next I1/0 o READ |
{
|
{
i
]
|
i
|
i
|
|
|
1
|
6 round ;

- - —— s - o= - - - - - - -
- T . > V> - . . ——— > — " W R A A - —— e - - —— - - - -
fogr ottt et oo pr et P PSS e e bt
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Jelel

FUNCTIONAL DFSCRIPTIONe Refer to the block dftagram (figure 1)
schesatic diagram (figure 2), the timing diagrass (figures 39 4y and
S)s the component location diagram (figure 6)y and the parts 1ist
(02640-50256) located in the appendix.

The 8083A-2 Processor PCA 1s the main controller in the tersinal. It
consists of a clock generators bus controllery data and address bus
drivers/receiversy priority interrupty input/outputy address bit 1n-
verty ready latchy and status latch functional blockse.

CLOCK GENERATOR.

The clock generator runs from the 4.915 MHz bus System Clock which is
first doubleds then divided by either 4 or S (U211) to produce the
2-phase non-overlapping clock required by the 8080A-2. The clock gen-
erator divides by 4 to give a 400-nanosecond clock cycley, and by 5 to
give a 500-nanosecond cycles The decision to generate a long cycle is

msade at the beginning of PHASE2 by monftoring the TOP G0 SLOW signal
(P3y Pin Y)eo Top plane menories or devices uith long access time way
pull this line low when they desire access times of more than 400 but
Tess than S00 nanoseconds.e If a module wants more than 500 nanoseconds
i1t must resort to use of the TOP MAIT Viney which will cause access
time to be stretched out by increments of 400 nanoseconds until the
1ine 1s released.

The clock generator will generate only 500 nanosecond cycles §f test
point & (labeled SLOW) ¥s groundede This 1s a convenience when the
INTEL IC£-R0 test chip is to be used with the processor since the
ICE-80 s specified at 500 nanoseconds minimum clock periode.

The bus System Clock (4,915 MHz) on Ply Pin 3 4s buffered by U388y Pin
6 and qgoes to the clock doubler (Ulll, Ping 11e 12y and 13) and to
Ualle Pins 39 49 59 and 6« UA4lly Pin & drives discrete delay Vine
L1-C6 which Is buffered by Ud11ly Pins S and 6« UAlly Pin 6 drives ex~-
clusive OR Ullle Pin 13 which compares the clock with the delayed (by
50 nanoseconds) clock to produce a 50 nanosecond pulse for every clock
edgesy efther positive going or negative goinge

This doubled clock drives the clock divider U211y Pin 2 which 4s con-
nected as a synchronous divider selectable betueen divide-by-4 and
divide-by~-5. The counter cycles up to state 99 then CARRY (U211l,e Pin
15) enaonles a synchronous load (U211ly PIn 9) on the next clocke The
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parallel data inputs are set to efther 5 or 6 depending upon the long/
short select sfignal from US1lle PiIn 4y which 1s the AND of 8080A-2 SYNC

———— e e e v

and TOP GO SLOW (P3s Pin Y)e

The CARRY output U2119 Pin 15 during state 9 1s the TTL PHASELl clocky
and the complemented @D during all states except 8 or 9 forms the TTL
PHASE2 clocky both of whiclt are stepped up to 12 volts by US1l, the
715322 c¢lock drivere

Je2 BUS CONTROLLER.

Je2a1 The bus controller request latch stretches the bus cycle request out of
the 8083A-2y and 1s clearec when the cycle has been initiateds Since

the keyboard does not pull WAIT and cannot withstand minisum REQ cy~-

clesy the shortest REQ cycle generated by the processor board is 400
nanoseconds giving a minisum bus cycle of 800 nanosecondse.

The RUN and PROC ACTIVE signals can be disabled by jumpers to allow
sultiple processors on the same busy where only one can be the main
system processore.

3e2e2 Memory or I/0 accesses are ANDed with PHASEl and TOP ACTIVE to request
a backplane bus cyclee This request 1s latched by U49, Pins &4 Sy and
6 and U597y Pins 1y 2y and 8 through 13 The latch 1s cleared by PWR ON
(U344, Pin 11) or Bus Request Acknowledge (US9y Pin 9 from U410y Pin 9.

If RUN is enabled either by being high on Ple Pin X or 1f W7 is openy,
then the latch output is allowed to set U510,y Pin 6 at the next nega-
tive bus clock edges This pulls down on PRIOR OUT (US11le Pin 11 and
Ply Pin Ude As soon as PRIOR IN goes highy at the next clock U510y Pin

8 Is set. This pulls BUSY on Ply Pin W and pulls on PROC ACTIVE (Pl,
Pin V) if W6 is installeds 1In additions address is drfven onto the bus

and data 1f it 1s a write cycles One clock later REQ §s pulled VYow
when U410, Pin 8 sets. This state 1s held as long as WAIT 1is held low.
The input request latch has now been cleared (U599, Pin 12). When MAIT
goes high US10s Pin 8 will go off at the next clocky ending request and
latching read data (U38y Pin 3) to U21y Pin 11¢ One clock later the

address and data are removed from the busy PROC ACTIVE goes high, and
the cycle has been completed.
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3.3 DATA AND ADDRESS BUS DRIVERS/RECEIVERS.

3.3.1 The bottom bus data is latched at the end of REQ to hold 1t until the
8080A-2 Is ready for ite This allows holding the bottom bus the mini-
aun time and also provides the 200 nanoseconds address hold t ime
required by the bottom bus protocol. All outputs are driven by
T4LS38%s (Ul2y U239 UASe UAGy US8y U61ly and UG2).

3.3.2 The backplane bus read data is latched at the end of REQ by U38e Pin 3

which generates a REQ signal In parallel with that put onto the bus by
US8s Pin 11« This 1insures that the data has been latched up before the
responding module can remove the data from the bus. During DBIN of a
bottom bus read or input operationy the Ull data is driven onto the
8080A-2 data bus by U22 and U24. This also accomplishes the inversion
required betueen the negative logic backplane bus and the positive
logic 8080A-2 data buse

3e3e3 Since the standard 8080A-2 has an fnput voltage threshold of about 3.3
voltsy the standard TTL high output voltage of about 3 volts does not
provide any noise {mmunity. Therefores all 8080A-2 pins which are used
as driven inputs have been provided with pullup resistors (4.7K) to ¥n-
sure that the signals rise to a full 5,0 voltss thus providing about
1¢S5 volts of noise immunity. The driving gate is iIn some cases a TTL
totem pole and the active pullup functions to rapidiy drive the signal
up to 3 voltse and the pullup resistor then pulls the signal more slow-
1y up to 5 voltse Since U22 and U24 are open-collector gatesy the
pullups are aluways needed there. Howevery RESETy READYe and INT are
driven by totem pole outputs, and the pullup resistors could be elini-
nated from those signals 1f an 8080A were to be useds since 1t would
have an tnput threshold of about 1.5 voltss and thus acceptable noise
immsunity would be avatlable uithout the extra resistorse.



132355

Processor

3.4

Jebel

Jeb.2

13255-91256/13
(8080A-2) Hdodule Rev APR-15-81

PRIODRITY INTEZRRUPT.

The 8083A-2 supports hardware vectored priority interrupt on five
levels{ This has been allocated as follows:

PRIORITY INTERRUPT ADDR SOURCE CAN FIRMWARE DISABLE?
Lowest

30 10 mSec Timer Yes

40 Data Comm PCA's Yes

50 Cartridge Tape No

€0 Top Plane No
Highest 70 Inte in Test Point No

The interrupts from data comm and the CTU have jumpers and can be dis-
abled for nultiprocessor applicationse The timery and data

comm interrupts may be firmware disabled by an output instruction.

The disables provide a method of masking undesfired interrupts so that
interrupts may be re-enabled during processing of interrupt of inter-
mediate priority. Lower priority interrupts are masked off at entry to
the interrupt processing routiney then interrupts are enableds thus
providing that higher priority (1ee.y unmasked) interrupts may be
acknowledged. Subsequent interrupts from the device currently being
processed may be considered either higher or lower than the {interrupt
currently being processedy according to whether it itself is masked.

The POLL Tine can be driven by firmuare and indicates to pollable in-
terrupting devices with pending interrupts that they should identify
themselves during the next bus input operation. They do this by ANDing

POLLy I/0y REQy and WRITE and use this signal to pull one bus data Vine
loue.

Interrupt requests are passed through the priority request holding
latches (U310 and U311) to the priority encoder (U39) and then through
U27s Pins 69 39 and B drivers onto the 3080A-2 data bus bits 3¢ 44 and
S¢ The purpose of the request latches is to insure that the priority
encoder output is stable during the INTA cycle uwhen the request is
interpreted as an address. The INTA (U25, Pin 2) signal disables the
latch inputss thus holding whatever requests were pending just previous
to INTA. Whatever interrupts are pending at INTA times the priority
encoder puts out the code for the highest priority pending requests
which 1s then gated by DBIN onto the 8030A-2 data bus.
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Jete3

3.‘.4

Je5.1

Two of the interrupt sources may be disabled (masked) by a firmware
output Instruction. Data bits 49 and 5 mask certatn Iinterrupts as
shown a2 the MODE BIT coding table. The disable signals

from the outout data latch U26 go to U210 to prevent the interrupt re-
quests from reaching the request latches U311y U310,

Ul10y U199 and U18 form a divide-by-49152 circuit which divides the
4.9152 MHz SYS CLK down to 100 Hz (10 millisecond period).

At PHR ONy U269y Pin 2 will be set Tow holding the timer reset by driv-
ing U110y Pin 4 and 10 and then through U28, PIn 3 and & to U18, Pin
2 and 12 and U19y Pin 2 and 12.

When U259 Pin 2 1s set high the timer begins counting CLK pulses.
After 10 milliseconds have gone by U18y Pin 10 will go lowy U28y Pin 6
will go hign and U29, Pin 6 will set C(go lowd) If U226y PiIn 5 has been
set high. The signal goes through finterrupt disable gate U210y PIn S
to U311y Pin 7 thus entering an interrupt request to the processore.

After the interrupt is acknoul edged it is necessary to set U26¢ PIin §
low and then high to enable U299 Pin 6 to respond to the next period.

If a precise single Interval 1s desiredy U269 PIn 2 must be driven low
and then highe The interrupt will occur 10 silliseconds after U269 Pin
2 goes highe

INPUT/0UTPUT.

To provide strobes required by existing modulesy 1/0 1s mapped out of
memory address space. Memory references between 32K and 36K (A1S
through Al12 = 1000) are interpreted by the hardware as 1/0 operations

and cause the 170 bus 1ine to be pulled during the bus cycle.

This address space may be used for memory if the 170 disable bit

is used ( see MODE BIT table in section 3.5.2 ) « For

firmware writing simplicitys address bits 8 and & are interchanged dur-
ing an 1I/0 operatione This results in module address being mapped as
follous*
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F IRMMARE BUS BUS PIN
ADDRESS SIGNAL NANE
3+ 4+ 42~ 34 — = SRITIZI=
A1l M2 ADDR11
A10 M ADDR10
A9 MO ADDRS
A8 N3 ADDRA
AN STROBE ADDRS

3562

170 input involves a memory read with a logical'addre:s of

Al1S Al% ‘13 Al12 Al1 AL10 A9 A8 AT A6 AS AN A3 A2 AP KO
1 0 0 0 M2 N1 MO N3 X X X X X X X X

where N is module address and X is strobe patterns 170 output involves
a wenmory write analogous to the read. The 8080A-2 Input instruction 1s
never used and the 8080A-2 Dutput instruction s used to set processor
conditionses The 8080A=2 OUT <XD> instruction puts the contents of the
accunulator into the MODE latche These bits are interpreted as fol-
lows?

MODE BIT NEANING

0 1 = Tiwmer running

1 0 = Tinerlinterrupt acknouledged
1 = Timer re-enable

2 1 = Bank Select 81t

3 1 = 1/70 space disabled ( may be used for wmemory)
0 = 1/0 enabled

4 1 = Data comn interrupt held off

5 1 = Tiser interrupt held off

6 1 = Poll interrupts (read with next input

operation)

7 1 = Disable top plane RONM
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W1l controls whether A15S and Al14 are invertede The actual 1nversion 1s
done by Ullls Pins 1y 25 and 39 and Ullly Pins 10y 99 and 8 1f N1 {s
outs. If 41 is 1ny then no inversion takes places Note that the in-
verted bits are also sent to the top plane.

JeS5e3 The portion of memory space between 32K and 36K (decimal) 1s defined as
I/0 space. Memory operations referencing addresses uithin this range
are translated into 170 operations by the hardwaree The detection 1s
done by U36y Pins 8¢ 99 and 10y U28,y Pins 12 and 13, and U488y Pins 1,
29 129 and 13« This signal (UAS, Pin 12) is high for addresses falling

within the 1I/0 space and is used to drive the 170 J1ine on both the
backplane and the top plane ( unless disabled by the MODE BIT 3 ).

Additionallys the 170 signal causes exchanging of address bits ADODR4

and ADORS8 on the backplane only (no exchange on the top planele This
exchange 1s done by U331, controlled by UaA8y Pin 12 and 1s done to make
firmuware source code easfer to reade This has the effect of putting
I/0 module addresses Into logical address bits All Al10 A9 A8,

U26 is the MODE 1latche It holds 1 byte which 1s settable from

the firavares to determine various operating modes of the processor
board/ top plane combinations to disable certain iInterruptss

select banks and to acknowledge timer interrupts. It {s

loaded during ¥R time of an Out instructione Byte 2 of the Out In-
struction is not examined and can be considered a don®t care condition.
It should probably be set to "0, )

3.6 ADDRESS BIT INVERT. To maintain firmware compatibility uwith the 02640~
60009 DMA PCA through the 8080A-2y the two most significant address
bits C(A13 and Al14) may be inverted (if Wl is removed)e This allous the
top word of display memory to be addressed as though 1t were at the top
of logfcal memory. This results in the follow ing mapping:

LOGICAL MEMORY PHYSICAL MEMORY
(PROGRAM ADDR) (JUMPER ADDR)
0-16K 48K -64K
16K-32K 32K -4 8K
32K-36K (170) 16K-20K
36K-48K 20K-32K
48K-64K (DISPLAY) 0-16K

It Wl is installed no inversion takes place and no unused mapping 1s
doney but this assumes the 16-bit DMA PCA (02640-60124),
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3.7 READY LATCH.
JeTel The READY signal 1s sampled at the beginning of PHASE2 to provide a

suitable set-up interval. When a bus cycle 1s requested READY goes low
at PHASEl1l rise» and when the waiting condition is overes READY will go
high at the next rise of PHASE2. With a minimum bottom bus cyecle of
800 nanoseconds this will cause two 8080A-2 Wait states (1 microsec-
ond)s. Top plane cycles may result in 0y 1y or more uWait states. Top

plane accesses which cause 0 Wait states require memory access times of
approximately 500 nanoseconds or less.

3702 The ready latch U299 Pin 9 is used to hold off the 8080A-2 while slow
responding devices catch up. The latch 1s set during PHASELl efther if
the cycle is a bottom bus cycle (Ud8y Pins 10 and 11) or a slow top

plane bus cycle (U48y Pin S)e Once the latch has been sety the TOP

WAIT signal must go away during a PHASE2 so that the latch can clears
since 1t is sampled continuously while the 8080A-2 1s In a Mait state
(U33y Pin 24). The latch ¥s cleared at the beginning of PHASE2 of the
next cycle after the wait condftion 1s removede The READY signal {s
pulled up by 4.7K (Rly Pin S).

3.8 STATUS LATCH. U25 holds the B8080A-2 status byte which is sent out
during SYNC of each processor execution cycle (multiple clock cycles).
These bits identify the type of cycle which s about to be dones
whether memorys outpute inputy stacks interrupte or halt. This infor-
mation determines whether a bus cycle will be requesteds or whether an
opcode (RST) should be jammedy or whether the data output latch should

be loadede.
a.0 TOP PLANE BUS.
4,001 To allow use of fast memorys provision is made for accessing memory

through P3y over a top plane buse The 8080A-2 puts valid addresses
on the top plane Yess than 120 nanoseconds before the beginning of

PHASEl1. If no response has been recelived on Top AC?YVE (P3y PIn 18)
by the beginning of PHASEly a bottos bus cycle 1s initiateds Thus top

plane neuorieé wust recognize their addresses and pull on TOP ACTIVE
uithin 120 nanoseconds to indicate their presence.
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‘.0.2

4.00201

- e o s i

The TOP WAIT signal functions analogously to the bottom bus WAIT. It
is anticipated that this would be used during refresh of a dynamic RAM

on the top planes The T0P GO S10d signal (P3, Pin Y) provides for slow
ROM by allowing an addressed top plane module to ask for a 500 nano-
second processor clock cycle instead of a 400 nanosecond cycles This
means that 100 nanoseconds s added to the processor clock cycle in the
cycle following the assertion of SYNC by the 8080A-2, Cycles following
the first slow one will be 400 nanosecond cyclese Thus a slou top
plane mrdule has the choice of asking for a 100 nanosecond slowdown via

TOP EB'EEEE. or a 400 nanosecond slowdown via 73# WAIT.

The top plane bus accessed through P3 of the 8080A-2 Processor PCA is
intended as a high speed path to program memorys bypassing the 800
nanosecond ainimum wait of the backplane buse.

Yo mininize the need for fumpers and fixed memory allocationsy a hand-
shake method is used alloming the processor to determine without loss
of times whether a given word of memory 1s accessible over the top
plane bus. During processor cycle Tle PHASEly the processor puts
valid addresses onto the top planes A memory module which recognizes

its addresses must pull down the TOP ACTIVE line (P3, Pin 18) within

120 nanoseconds of address recognition. If TOP ACTIVE 1s st111 high
by T2y PHASEly the processor assumes the addressed memory is not
accessible on the top plane and inittates a request for a3 backplane
bus cycle at the same memory address.

Although the primary appliication of the top plane s program ROM

accessy it has provisions for 1/0 and RAM as wells The TOP MAIT 14ne
(P3y Pin N) can be used to cause an 8080A-2 Wait state (or more than 1)
i1f 4t 1s pulled louw at the same time the address s recognizeds This
1ine 1s also sampled at T2y PHASEl and uses the same ready latch as the

backplane buse Thereaftery TOP WAIT is sampled continuously as long as
the 8080A-2 1s ¥n the Malt state« This perasits processor holdoff dur-

ing a refresh or slow 1/0 operatione The TOP 60 SLOW line can be used
by slow memory modules to force a longer than normal clock cycle dur-
ing accesse This gives a 500 nanosecond access time requirement
instead of the usual 400 nanosecondse The timing is the same as for

—— e o
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4000242

400e2.3

If refreshing is done {amediately following memory access during M1
{processor Fetch cycle)), no conflict will occur since a minimum of 1
microgecond 1s avajlable. To enable refresh during Halt the HLTA
status bit 1s available to suitch refresh wmodes (P3y PiIn S)e For RAMy
W0 1s brought to P3y Pin T indicating that a write 1s to be done. The
MRITE signal on P3, Pin 20 1s completely overlapped by address data
and W0e and should be used to do the actual writinge The READ 14ne on
P3s Pin 19 indfcates when data should be gated onto the data bus (P3,
Pin B to P3y Pin K)e In cases where a ROM loader is to load RAM in
the same memory spaces a DISABLE ROM Yine (P3y Pin U) is provided
which can be set by firmware. When this 1ine 1s high it {s intended
that read operations should be directed at RAM rather than ROM,

There s one more programsable 1iney POLE on Ply pin Be.

Interrupt line, TH?ZB (P3y Pin L) 1s provided
to allow future capability enhancenments.

The 170 1ine (P3, Pin P) is the decoded high order address (A1S5 Al4 Al13
Al12 = 1000) portion of memory space allocated to 170 operations and 1s
provided to simplify decoding of 1/0 device addresses in the future.
The end pins (P39 Pin 1y 224 Ay and Pin 2) are grounded on the 8080A-2
Processor PCA. Top plane sodules may monitor any of these pins to
deternine 1f the top plane Is installed. If the top plane §s removed
such modules should respond to accesses froms the backplane instead.
This allouws a mode where all transfers take place over the backplaney
for dliagnostic purposese.
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Replaceable Parts

HP c —_ Mfr
Reference Part °l aty Description C Mfr Part Number
Designation | Number ode
0264060256 | 8 1 PROCESSOR-PCA 28480 02640-60256
DATE CODE: A-2121-42

c1 0180-0228 6 3 CAPACITOR-FXD 22UF+~10% 13VDC TA 56289 150D226X901582
[#4<3 0160-0174 9 2 CAPACITOR-FXD .47UF +B0-20X% 25VDC CER 20480 0160-0174
c3 0150-0121 9 1 CAPACITOR-FXD .1UF +80-28% S0VDC CER 28480 0150-0121
Ca 01800228 6 CAPACITOR-FXD 22UF+-10% 15VDC TA 56289 150D226X9015K2

5 0160-0174 9 CAPACITOR-FXD .47UF +80-20% 25VDC CER 28480 0160-0174
Cé 0160-0938 3 1 CAPACITOR-FXD 1000PF +-5X 100VUDC MICA 28480 0160-0938
c7 0160-2204 0 1 CAPACITOR-FXD 100PF +-5X 300VDC MICA 28480 0160-2204
ca 0160-205%5 ? 9 CAPACITOR-FXD .01UF +80-20% 100VDC CER 28480 0160-2055
ce 0160-2055 ? CAPACITOR-FXD .01UF +80-20X 100VDC CER 28480 0160-205S
€10 0160-205% 9 CAPACITOR-FXD .01UF +80-20% 100VDC CER 28480 0160-2055
c11 0160-2055 9 CAPACITOR-FXD .01UF +80-20% 100VDC CER 28480 01460-205%
12 0)60-2053 9 CAPACITOR-FXD .01UF +80-20% 100VDC CER 28480 0160-2055
c13 0160-2055 9 CAPACITOR-FXD .01UF +80-20% 100VDC CER 28480 0160-2055
C14 0160-2055 9 CAPACITOR-FXD .01UF +80-20X 100VDC CER 28480 0160-2055
Cc1% 0160-2055 9 CAPACITOR-FXD .01UF +80-20X 100VDC CER 28480 0160-2055
C1é 01602055 Q CAPACITOR-FXD .01UF +80-20% 100VUDC CFR 28480 0160-2053
€17 01680-0228 6 CAPACITOR-FXD 22UF+-10% 15VDC TA 56289 150D226X9015K2
CR1 1902-3092 1 1 DIODE-ZNR 4.99V 2X DO-335 PD=, 4M 28480 1902-3092
€1 0360-0124 3 [ CONNECTOR-SGL CONT PIN .04-IN-BSC-SZ RND 28480 0360-0124
ER2 0360-0124 3 CONNECTOR-SGL. CONT PIN ,04-IN-BSC-SZ RND 28480 034640-0124
E3 0360-0124 3 CONNECTOR-SGL CONT PIN . 04-IN-BSC-SZ RND 28480 0360-0124
E4 0360-0124 3 CONNECTOR-SGL. CONT PIN ,04-IN-BSC-SZ RND 28480 0360-0124
ES 0360-0124 3 CONNECTOR-SGL CONT PIN .04-IN-BSC-SZ RND 28480 0360-0124
Eé 0360--0124 3 CONNECTOR-SGL CONT PIN ,04-IN-BSC-SZ RND 28480 0360-0124
L1 ?140-0114 4 1 INDUCTOR RF-CH-MLD 10UM 10X .166DX, 385LG 28480 ?140-0114
R1 1810-012% 0 2 NETWORK-RES 8-SIP4.7K OHM X 7 28480 1810-0125
R2 1810-0132 9 1 NETWORK-RES 9-SIPS500.0 OHM X 8 91637 CSPOPC-07-5017
R3 1810-0123 0 NETWORK-RES 8-SIP4.7K OHM X 7 28480 1810-012%
R4 0683-1029 9 3 RESISTOR 1K SX .25W FC TC=-400/+600 01121 cB1023
RS 0683-1025 9 RESISTOR 1K S5X .25W FC TC=-400/+600 01121 cp1025
R& 0683-1023 9 RESISTOR 1K SX .25W FC TC=-400/+600 01121 CB1025
R?7 0683-472% 2 1 RESISTOR 4.7K SX .25W FC TC=-400/+700 01121 Cp4a72S
RS 0683-471% 0 1 RESISTOR 470 5% ,254 FC TC=-400/+600 01121 CBA71S
R? 0683-1015 7 2 RESISTOR 100 SX .25W FC TC=-400/+500 01121 CB1013
R1G 0683-1013 7 RESISTOR 100 5% .25W FC TC=-400/+500 01121 CB1015

S1 3101-1794 0 1 SWITCH-TOGGLEE 7-1A NS 28480 3101-1794
Uil 1820-2102 8 2 IC LCH TTL LS D-TYPE OCTL 01295 SN74ALS3I73N
wea 1820-1209 4 10 IC BFR TTL LS NAND QUAD 2-INP 01295 SN74ALS3IBN
uta 16201464 3 2 IC CNTR TTL RIN ASYNCHRO NEG-EDGE-TRIG 01295 SN74393N
u1e 1820-1464 3 IC CNTR TTL BIN ASYNCHRO NEG-EDGE-TRIG 01295 SN74393N
ua21 1820-1199 1 2 IC INV TTL LS HEX 1-INP 1129S SN74LS04AN
u22 18201209 4 IC BFR TTL LS NAND QUAD 2-INP 01295 SN74LS3BN
ua3 18201209 4 IC BFR TTL LS NAND QUAD 2-INP 01295 SN74LS38N
uz4 1820-1209 4 IC BFR TTL LS NAND QUAD 2-INP 01295 SN74LS38N
uas 1820-2102 8 I1C LCH TTL LS D-TYPE OCTL 01295 SN74L8373N
uzé 1820-1730 &6 1 IC FF TTL LS D-TYPE POS-EDGE-TRIG COM 01295 SN74L8273N
uaz 1820~1209 a4 IC BFR TTL LS NAND QUAD 2-INP 01295 SN74LS3IBN
uzs 1820-1199 1 IC INV TTL LS HEX 1-INP 01295 SN74LS04AN
ul29 1820~-1112 8 1 IC FF TTL LS D-TYPE POS-EDGE-TRIG 01295 SN74LS74AN
u3i1 1820-1758 8 1 IC DRVR TTL S CLOCK DRVR QUAD 04713 MC3245L
33 1620-207% 4 1 IC MISC TTL LS 01295 SN74LS245N
1134 1820--1201 ) 4 IC GATE TTL LS AND QUAD 2-INP 01295 SN74LS08N
u3g 18201197 9 1 1€ GATE TTL LS NAND QUAD 2-INP 01295 SN74LSO0ON
u3lse 1820-1144 6 2 IC GATE TTL LS NOR QUAD 2-INP 01295 SN74LS02N
W37 18201201 [} 1C GATE TTL LS AND QUAD 2-INP 01295 SN74LS08N
u3s 1820-1201 6 IC GATE TTL LS AND QUAD 2-INP 01295 SN74LS0BN
n39 18320-0987 3 1 IC ENCDR TTL t B-INP 07263 93L16PC

ual 1820-1470 1 1 IC MUXR/DATA-SEL TTL LS 2-TO-1-LINE QUAD 01295 SN74LS157N
ua3 16820-1701 1 1 1C MICPROC NMOS 8-BIT 34333 AN 089A-2DC
u44 1820-1049 0 2 IC BFR TTL NON—-INV HEX 01293 SN74367N
uas 1820-1209 4 IC BFR TTL LS NAND QUAD 2-1INP 01298 SN74LS38N
u4s 1820~-1209 4 IC BFR TTL LS NAND QUAD 2-INP 01295 SN74LS3IBN
ua? 108201144 [ IC GATE TTL LS NOR QUAD 2-INP 01295 SN74LS02N
uas 1820-1203 8 1 IC GATE TTL LS AND TPL 3-INP 01295 SN74L811N
ua9 1820-0054 S 1 IC GATE TTL NAND QUAD 2-INP 01293 SN7400N

usi 1820-1049 0 IC BFR TTL NON-INV HEX 01295 SN74367N
usse 1820-1209 4 IC BFR TTL LS NAND QUAD 2-INP 01295 SN74LS3IBN
us9e 1820-1202 ? 1 IC GATE TTL LS NAND TPL 3-INP 01295 SN74LS10N
ué61 1820~1209 4 IC BFR TTL LS NAND QUAD 2-INP 01295 SN74LS38N
ue2 1820-1209 4 IC BFR TTL LS NAND QUAD 2-INP 01293 SN74LS38N
U119 1820-1213 0 3 IC FF TTL LS J-X NEG-EDGE~TRIG PRESET 01295 SN74LS113AN




Replaceable Parts

Reference HP Part |c Q Descrioti Mfr
. p scription Mfr Part Number
Designation | Number |D ty p Code
Uttt 1820-1211 8 1 IC GATE TTL LS EXCL-OR QUAD 2-INP 0129% SN74LS86N
u210 18201208 3 1 IC GATE TTL LS OR QUAD 2-INP 41295 SN74LS3I2N
U211 1820-1429 0 1 IC CNTR TTL LS DECD SYNCHRO 0129% SN74LS160AN
u3ig 1820-1411 0 2 IC LCH TTL LS D-TYPE A-RIT 01295 SN74LS7SN
U3ttt 1820-1411 0 IC LCH TTL LS D-TYPE 4-HIT 01295 SN74LS75N
ua1lg 1820-1213 0 IC FF TTL LS J-K NEG-EDGE-TRIG PRESET 01295 SN74LS113AN
U411 1820-0683 & 1 IC INV TTL § HEX 1-INP 01295 SN745 04N
usSio 1820-1213 0 IC FF TTL LS J-K NEG-EDGE-TRIG PRESET 01295 SN741.S113AN
us11 1820-1201 6 IC GATE TTL LS AND QUAD 2~INP 0129% SN74LSO8N
1200-05%2 4 1 SOCKET-IC 40-CONT DIP-SLDR 28480 1200-0%532
8150-2333 3 1 WIRE 30 WHITE TFE 28480 8150-2333




2640

MFR
NO.

01121
01293
04713
07263
28480
34335
34649
52840
56289
?1637

MANUFACTURERS

MANUFACTURER NAME

ALLEN-BRADLEY CO

TEXAS INSTR INC SEMICOND CMPNT DIV
MOTOROLA SEMICONDUCTOR PRODUCTS
FAIRCHILD SEMICONDUCTOR DIV
HEWLETT-PACKARD CO CORPORATE HQ
ADVANCED MICRO DEVICES INC

INTEL CORP

WESTERN DIGITAL CORP

SPRAGUE ELECTRIC €O

DALE ELECTRONICS INC

CODE

LIST

AS OF

ADDRESS

MILWAUKEE
DALLAS
PHOENIX
MOUNTAIN VIEW
PALO ALTO
SUNNYVALE
MOUNTAIN VIEW
NEWPORT BEACH
NORTH ADAMS
COLUMBUS

07/07/81

PAGE

ZIP
CODE

53204
75222
85062
94042
24304
94084
950651
92626
01247
68601



