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1.0 INTRODUCTION. 

Th~ Procpssor C~OdOA-2) ~Odule funct1on. as the ~a1n control11nq un1t 
for tne termlnal. The processor fetches InstructIons from me_ory ~nd 
perfor~s 1/0 operations on otner mOdule. attached to the termInal data 
bUS (8ackplane Assembly). The 8080A-2 Pr~ces,or MOdule has the capa­
blllty of accesslnQ e1tner t~@ standard baCKplane bus or a speclal top 
~lane bus defined later In tnis sectlon. 

2.0 OPERATING PARA~£TERS. 

A sum.erv of operatIng parameters for tne Processor (~080A-2) Module 
15 contained 1n tables 1.0 throuqn 5.1. 

Tabl. 1. PhysIcal Par •• eters 

=a===z=====.=a====.:.z====.===.=======.:=====.:=: •••• =:a======================== 
NOllenclature 

02640-60209 Processor (8080A-2) PCA 

Size (L x ~ x D) 
+1-0.100 Inches 

12.5 x 4.0 x 0.5 

I WelQht 
I (Pounds) 

z==a==_========_=_==Z=====Z8=_==:s._:a:========_==za=======a================== 

:a==_==_==_=====aa==========z======:a=a:=====_== ••• =_._=================z:====== 
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Table 2.0 Pellabl11tY and Environw.ental Information 

===================================:===:======================================:-

Env1ronmental: ( X ) HP Class B ( ) Other: 

Restrictions: Type tested at product level 

=================:======:==================~================================== 

Failure Rate: 1.267 (percent oer 1000 hours) 

===========================================================:===============~==== 

Table 3.0 Power Supply and Clock ReQuirements - Measured 
(At +1-5' Unless otherwfse Spec1fied) 

===================================:============================================ 
.. 5 Volt Supply +12 Volt SupPlY 

(i 300 mA , 60 mA 

====================================== 

115 volts ac 

A 

NOT APPLICABI..E 

-12 Volt SUDPly +42 Volt Supply 

2 lilA mA 

NOT APPLICABLl: 
~-~~~---~----------~---~-~---~--------­-~----~~~--~~-----------~~---~~-----~--

220 volts ac 

A 

NOT APPLICAf3LF.: 
=:===~:======================================================================= 

ClOCk Frequency: 5.000 MHZ (+4\, -50') 

===================================:============================================ 
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Table 4.0 JU~Der Deflnitlons 

===============-==================================================-============-

t 

PCA 
Desiqnatlon 

Functlon 

--.-------~-~--------------~----------------~--------------~-In Out 
:_============s= =========a==================== =====.============~=========== 

..... -.. -
~S8I Do ~ot Invert ADOR14 and Invert AODR14 and ADDR15 

ADDRt5 

CTUI Enable CTU Interrupts Disable CTU Interrupts 

DCI Enable Dataeo •• Interrupts Disable Datacomm Interrupts 

----------.- -----------PAt Enable PROe ACTIvE Driver Disable PROC ACTIVE Driver 

HLTE Allow RUN/Halt Fro. RUN Line RUH Always, ~o Halt 

----POLL Allow Assertion ot PQ~L Do Not Allow Assertion of 

POLL 
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===============~========.=======================================================-
Connector 

and Pin No. -.... ---- .... --~- ... ----__ eao ___ ... _ ... ____ ~ 

PI, P1n I 

-2 

-4 

-5 

-6 

-7 

-s 
-9 

-10 

-11 

-12 

-13 

-14 

-IS 

-16 

-17 

-18 

-19 

-20 

-21 

-22 

Si9nal 
Name 

:::::::=::=::::= 
+5V 

GND 

sxs eLK 

-12V 

ADORO 

ADORI 

ADOR2 

ADOR3 

ADOR4 

ADDRS 

ADOPt» 

ADOR7 

AOOPS 

ADDR9 

ADDR10 

ADOR11 

ADOR12 

ADOR13 

AOOR14 

ADDR15 

tiD 

GND 

Slqnal 
Description 

==:==-======================================== 
+5 Volt Power Supply 

Ground Comm~n Return (Power and Slqnal) 

4.915 ~Hz System Cloek 

-12 Volt Power SupDly 

N@qative True, Address cit 0 

~@qative True, Address Bit 1 

Negative True, Address Bit 2 

Negative True, Address Bit 1 

Negative True, Address Bit 4 

Neqatlve True, Address Bit 5 

Ne~atlve True, Address ~lt 6 

Neqatlve True, Address 8it 7 

Negative True, Address Bit 8 

N@Qatlve True, Address ~it 9 

Negative True, Address Sit 10 

N@gatlve True, A~dress 81t 11 

Negative True, Address Bit 12 

Neqative True, Address Sit 13 

N@qatlve True, Address 8it 14 

Negative True, Address 8it 15 

Neqatlve True, Input OutDut/~emory 

Ground Common P@turn (power and Signal) 
~=============================================================================== 
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-===============:==================:==================================:========= 
Conne~tor I SlQnal 

and Pin ~o. I Nalle -.. ---~ .. -,,---.- .. -... ================ ... -------~-.----.-
Pi, Pln A GrID 

-B POLL 

-c +12V 

-0 PWR ON 

-E BUSO 

-r 8USI 

-M 8US2 

-'-' BUS] 

-I<. BUS4 

-L BUSS 

-M 8US6 

-N 8US7 

-P WRITE 

-R ATN2 

-s wAIT 

-T PRIOR I-N 

-U PRIOR OUT 
.ta _________ 

-v PROe ACTIVE 

-w BUSY 

-x RUN 

-r REO 

-z ATN 

S!Qnal 
Oeser let Ion 

============================================== 
Grounrl Co~mon Return (POWf!r and Slgnal) 

Negatlve True, Polled Interrupt 
Identlflcatlon Request 

+12 Volt Power SUDPly 

Syste~ Power On 

Negat1ve True, Data BUs Bit 0 

Negatlve True, Data Bus B1t 1 

NeQatlve True, Data Bus 81t 2 

Neoatlve True, Data Bus B1t 3 

Negatlve True, Data BUS Blt 4 

Negatlve True, Data Bus Sit 5 

Negatlve True, Data Bus B1t 6 

Negatlve True, Data BUs B1t 7 

Negat1ve True, Wr 1 te/Rf.ad Type Cycle 

Negat1ve True, CTU and Polled Interrupt 
ReqUe~t 

Negatlve True, Walt Control Llne 

Bus Controller Prlor1ty In 

Bus Controller Prior1ty Out 

Neqat1ve True, Processor Active 
(Control11ng Bus) 

Neqatlve True, Bus Currently BuSY 
(Not Available) 

Allow Processor to Access Bus 

Ne9atlve true, ReQuest (Sus Data 
currently Valid) 

Negative True, Data Comm Interrupt Reauest 
:_=z=====as===a==_================:==_=========================:==========a:==_ 
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================================================================================ 
Connector Slgnal Slgnal 

I and Pin "0. I Name I Descr1ption 
==============1================ =====E======================================== 

P3, Pln 1 I GND GrOund 

- 2 ADORO Address Bit 0 

- 3 ADD~1 Address Blt 1 

- 4 ADOR2 Address h1t 2 

- 5 AODR3 Address &It 3 

- 6 ~DDR4 Address Blt 4 

.. 7 ADOH5 Address B1t 5 

- 8 AOnR6 Address ~1t 6 

- 9 ADDH7 A-1dress Blt 7 

-10 ADDR8 Adaress B1t S 

-11 AODR9 Address Blt 9 

-12 ADORI0 Address Bit 10 

-13 ADORll Adc1ress Bit 11 

-14 ADDR12 Address Blt 12 

-15 AOOIU3 A,.,dress Bit 13 
• 

-16 AODR14 Address B1t 14 

-17 AOOR1~ A-ddress B1t 15 

------------18 TOP ACTIVE. Negative True, (Low) Ind1cates Top Plane 
Module Address RecotJnitlon. (High 
Causes a Bottom Plane Bus Cycle) 

-19 READ H1gh Ind1cates Top Plane 8us Data Should 
Be Gated On 

-20 WRITE High Indicates T09 Plane Bus Data 1s Valld 

-21 -SYNC.PHASE1 Positive ~ulse of 100 nSec at Beq1nn1ng 
Of Proc@ssor Major CYCle 

-22 GNO Ground 
~=============================:================================================= 
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-==================:2=================================:=::::=:::::=:::===:=:=::: 
Connector I Slqnal 

and Pin "0. I Na.e 
=============s =======_======== 

Pl, P1n A 

-8 

-C 

-0 

-E 

-f 

-H 

-J 

-K 

-1. 

-M 

-N 

I 
I , 
I 
I 
I 

-p I 
I 

GNC 

08ITO 

08IT1 

DdIT2 

08IT3 

08IT4 

08IT5 

DBIT6 

D8IT7 

------INT60 

8.S. 

... _-----
TOP WAIT 

---1/0 

Slqnal 
Descript10n 

:a=======z:z •• ====_==_=======z=====c:========= 
Ground 

Data 8it 0 

Data alt 1 

Data Bit 2 

Data Bit 3 

Data Bit 4 

Data Bit 5 

Data Blt 6 

Data Bit 7 

NeQatlve True, CLow) Causes Processor 
Interrupt Request to Address 60 (octal) 

8ank Select B1t from ~OOE laten • 
Allows paqlng 1n 64K bloCkS. 

~e9at1ve True, CLow) Causes Processor 
Walt States to Syncnronlze Processor 
wltn Slow MeNor1es 

Ne~atlve True, (Low) Indicates 
(A15 A14 Al3 A12) • (1000) 
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===================================:====:r====================================== 
Connector I 

and Pin NO. I 
=====-======== 

-S 

-T 

-u 

-v 

-w 

-x 

-'{ 

-z 

Signal 
Hame 

=z:============c 

SYNC 

HLl'A 

.0 

DISABLE ROM 

POLL 

STACK 

MEMR 

... --_ .. _-,. .. -
TOP GO SLOW 

GND 

Slanal 
Descr1ptlon 

=======::===========-========================= 

High Indicates Processor Status is Valid 
on Top Plane Data Bus 

Hign Indicates Processor is Halted 

High Indicates Write or Output Cycle 

High Indl~ates Future Read Cycles 
Should Be Acknowledged by RAM, not ROM 

High Indicates That Oevices With Inter­
rupts Pendlnq Should Assert their ID 

Code on Data Bus Durlnq Next 1/0 • READ 

(same as &ottom Plane POLL) 

hign Ind1cates Current Processor Cycle is 
a Stack Access, Either Read or write 

Mi9h Indicates Current Cycle 15 a Memory 
Read 

Ne9a~~ve True, (LOW) Causes Current 
Processor Clock Cycle to be 500 nSec 
Instead ~f Usual 400 nSec Cycle 

Ground 

===============-================================================================ 
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3.0 FUNCTIO~AL DESCRIPTIO~. Refer to the bloCk diagram (flgure 1), 
scne~at1c diagram (fioure 2), tne timi no diagrams (f1;ures 3, 4, and 
5), the component location aiaaraM (flgure 6), and t~e parts 11st 
(02640-60209) located in tne aDpendlx. 

3.1 

3.1.1 

The 8080A-2 Processor PCA Is the .aln controller In the terminal. It 
conslsts Of a clock generatOr, bUS controller, data and address ~us 
drivers/reeelvers, priority 1nterrupt, Input/output, adaress blt 1n­
vert, ready latch, ana status 1atcn funct10na1 cloeks. 

CLOCK GENERATOR. 

The clock generator runs fro. tne 4.915 MHz bus System ClOCk wnleh 1s 
tlrst dOUbled, then dlvlded bY elther 4 or 5 (U211) to produce the 
2-pnase non-over1app1no clOCk requ1red by the 8080A-2. The clock gen­
erator dlvldes cy 4 to 9ive a 400-nanoseeond clock eyele, and by 5 to 
qlve a 500-nano.econd eye1e. Tne declslon to generate a 10nO cyele Is 

-~---------~ade at the beg1nnln; of PHASE2 by .onltorln; tne TOP GO SLOw slgnal 
CP3, Pln Y). TOp plane a.morles or devlees wlth lonq dceess t1.e may 
pull thls 11ne low when they deslre access tlMes of more than 400 but 
less tnan 500 nanoseconds. If a module wants more than 500 nanoseconds 

-~-----~ lt .ust resort to use of the TOP wAIT 11ne, whlch wll1 cause access 
tl •• to be stretehed out by 1ncrements of 400 nanoseconds untl1 tne 
11ne Is r.leased. 

The clOCk qenerator wl11 generate only 500 nanosecond cycles 1f test 
po1nt 4 (labeled SLOW) Is Qrounded. Thls Is a convenlenc. when the 
INTEL IC[-80 test chip 1. to be used wlth the processor slnce the 
ICE-SO Is sDeeifled at 500 nanoseconds minimum clOCk perlod. 

The bus System Clock (4.915 MHz) on Pl, Pln 3 is buffered by Ul8, Pln 
6 and 90es to the ClOCk doubler CUtll, Pins 11, 12, and 13) and to 
U411, P1ns ), 4, 5, and 6. U411, P1n 4 drlves dlscrete ~elay 11ne 
LI-C6 which 1s Duffered bY Ut11, Plns 5 and 6. U411, Pln 6 drives ex­
elu.lve OR U111, Pin 13 whiCh co-pares tne clock witn the delayed (by 
50 nanoseConds) clock to prOduce a SO nanosecond puls- for every clock 
edqe, eltner posltlve qoin9 or neqatlve qoing. 

This doubled clock dr1ves tne clock dlvlder U211, Pln 2 whlcn Is con­
nected as a syncnronou. dlvlder selectable between dlvide-by-4 and 
divlde-by-5. The counter cycles up to stat. 9, th&n CARRY (U211, Pin 
15) enables a synchronous lOad CU211, Pin 9) on tne next clock. Tne 
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3.2 

3.2.1 

3.2.2 

parallel data Inputs are set to either 5 or 6 depend~~q upon the lonql 
short select signal fro~ US11, Pin 4, Which Is the AND of ~080A-2 SYNC 

~-~---~----and TOP GO SLOW (P3, Pin Y). 

The CARRY output U211, Pin 15 during state 9 Is the TTL PHASEI clock, 
an~ the co~plemented OD durln9 all states expe~t 8 or 9 for.s the TTL 
PHAS€2 clock, both of whiCh are stepped up to 12 volts by US1, the 
75322 cloc~ driver. 

8US CONTROLLER. 

The bus controller request latch stretches the bus cycle request out of 
tne 8080A-2, and Is cleared when the cycle h~1 been Initiated. Since 

----the ~eyboard does not pUll hAlT and cannot withstand minimum REO cY-

cles, the shortest REO CYCle generated ~y the Drocessor board Is 400 
nanoseconds givin9 a mlnimu~ bus cycle uf 800 nanoseconds. 

The RUN and PROC ACTIVE si9nals can be disabled by jumDers to allow 
mUlt1ple processors on the same bus, where only one can be the main 
syste. processor. 

~emory or 110 accesses are ANOed with PHASEI and TOP ACTIVE to request 
4 backDlane bus cycle. This request Is latched by U49, Pins 4, 5, ~nd 
6 and U59, Pins 1, 2, and 8 throu9h 13. The latch is cleared by PWR ON 
(U34, Pin 11) or Sus Mequest AcknOwledqe (U59, Pin 9 from U410, Pin 5). 

If RUN Is enabled either by beinQ nigh on PI, Pin X or If WI Is open, 
then tne latch output 15 allowed to set U510, P1n 6 at the next neqa­
tive bus clock edge. Th1s pullS down on PRIOR OUT (U511, Pin 11 ana 
PI, P1n U). As soon as PRIOR IN goes hlqh, ~t the next clock USIO, Pin 

--~-8 Is set. This Dulls BUSY on PI, Pin - and pulls on PROe ACTIVE (PI, 
Pin V) If W2 is installed. In addition, address is driven onto the bus 

and data If It is a write cycle. One clock later REQ is pulled low 

when U410, Pin 8 sets. This state Is ~eld as long as WAIT Is held low. 

T~e input request latCh has now been cleared (U59, P1n 12). ~hen -AIT 
g~es nlqh USI0, Pin 8 will go off at the next clOCk, endlnq request and 
latc~1n9 read data (U49, Pin 11) to U21, Pin .11. One clock later the 

-----------address and data are remov~d fro~ the cus, PROC ACTIVE goes hlqh, ~nJ 
th~ cycle has been completed. 



13255 
Processor (8080A e 2) Module 

1325~-91209/ 
Rev APR-26~ 

3.3.1 

3.3.2 

3.3.3 

DATA AND ADDRESS BUS ORIVER~/~ECEIVERS. 

The bottom bus data is latched at tne end of REO to nold It until t~e 
8080A-2 Is ready for It. This allows holdln; the bottom bUS the mlnl­
~um time and also provides the 200 nanoseconds address hold time 
re~ulred by the bottO. bus protocol. All outputs are driven by 
74LS38·s (U22, U23, U45, U46, U52, U53, an~ U58). 

Tne backDI~ne bus read data Is latehed at the end of REO by U49, Pin 11 

which qenerates a REO signal In parallel with tnat put onto the bus bY 
US8, Pin 11. This Insures that tne data has been latched up before tne 
respondino module can remove the data from the bus. During D8IN of a 
botto. bUS read or Input Operation, th~ U21 data Is driven onto the 
8080A-2 data bus by Ul1 and U12. This also accompllshes_ the inversion 
required between the negative logle baekD18ne bus and the positive 
logiC 8080A-2 data bus. 

Since the standard 8080A-2 hal an Input VOltage threShold of about 3~ 
volts, the standard TTL nioh output voltage of about·3 volts does no~ 
provide any nOise 1 •• unity. T~erefore, all 8080A-2 Dins wnlch are Ulea 
as driven inputs have been provided with pulluo resistors (4.7K) to In­
sure that tne sionals rise to a full 5.0 volts, tnus providlno about 
1.5 volts of nOise 1 •• unlty. The dr1vlng gate is In some eases a TTL 
totem pole and the active pullup functions to ra~ldlY drive the signal 
uo to 3 volts, and tne pullup resistor then ~ulls the signal -are slow e -

1y up to 5 volts. Since U11 and U12 are o~en-col~ector qates, the 
pullups are always needed there. However, RESET, READY, and INT are 
driven by totem pole outpUtS, and the pullup resistors eould·be ellml­
nated frOM those s10nals if an 8080A were to be used, s1nce it would 
have an Input tnreshold of about 1.6 v~lts, and tnus acceptable no1se 
1.munlty would be available without th~ extra resistors. 
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3.4 PRIORITY INTERRUPT. 

The 8080A-2 supports hardware vectored priority interrupt on fl v e 
levels. This has been allocated as follows: 

PRIORITY INTERRUPT A~DR sou ReF CAH FIRMWAR~ DISABLE? 

Lowest 

30 10 mSee Timer Yes 
40 Data Comm· PC~·s Yes 
50 Cartriaqe Tape NO 
60 Top Plane NO 

Highest 70 Test Point NO 

The interrupts from data CoMm and the CTU :.ave jumpers and can be dis­
abled for multiprocessor applications. The timer, and data 
co~m interrupts ~ay be firmware disabled by an output instruction. 
Tne disables provide a methOd of masklno unde~jred interrupts so that 
lnterrupts may be re-enabled durinQ processing Of interrupt of inter­
mediate priority. Lower pr10rity interrupts are masked off at entry to 
tne interrupt processinq routine, then interrupt~ are enabled, thus 
providing that higher priOrity (i.e., unmasked) interrupts may be 
acknowledged. SUbsequent interrupts from the device currently belng 
processed ~ay be considered either higher or lower lhan the interrupt 
currently beinq processed, according to wnetner it itself is masked. 

The POLL line can be driven.bY firmware and indicates to pollable in­
terrupting devices witn oendlng interrupts tnat tney should identify 
themselves durinq the next bus input operatlon. They do this by AHOing 

~----POLL, 110, REQ, and ~RITE and use tnis signal to pull one bus data line 
low. 

Interrupt requests are passed tnrough tne priority request holding 
latChes· (U310 and U311) to the priority encoder (U39) and then through 
U27, Plns 6, 3, and 8 driVers onto tne 80S0A-2 data bus bits 3, 4, and 
5. The purpose of the reauest latches is to insure that the priority 
encoder output is stable durino t~e I~TA cycle when tne request 1s 
interpreted as an address. Th~ INTA (U25, Pin 2) siqnal disables the 
latCh inputs, thus holdlnq ~h.tever requests were pendin~ just previous 
to I~T~. Whatever interrUpts are pendinq at ~NTA time, the priority 
encoder ~uts out the code for the hiqnest priority ~endinq request, 
Which is then gated by ORIN onto the 8080A-2 data bus. 
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l.4.3 

3.4.4 

'.J.! . 
3.5.1 

Two of the interrupt sources _ay be disabled (mas~ed) by a firmware 
output Instruction. Data bits 4, and 5 .ask certain interrupts as 
snown In the MODE BIT COding table. The disable signals 
fro- the output data latch U26 go to U210 to prevent the InterruDt re­
quests fro. reacning the request latches U311. U310. 

UI10, U19, and U18 torm a dlv1de-by-49152 circuit wnicn divides tne 
4.9152 MHz SYS eLK down to 100 Hz (10 .il11second pertod). 

At PWR ON, U26, Pin 2 will be set low hOld1nQ tne timer reset by driv­
Inq Ull0, Pin 4 and 10 end then through U28, Pin land 4 to U18, Ptn 
2 and 12 and U19, Pin 2 and 12. 

When U26, Pin 2 Is set h19h the t1mer begins counting eLK pulses. 
After 10 milliseconds nave gone by U18, Pin 10 will go low, U28, Pin 6 
will go nigh and U29, Pin 6 will set (go low) It U26, Pin 5 has been 
set hl9n. The signal QOeS tnrough interrupt disable gate U210, Pin 5 
to U311, Pin 7 thus entering an 1nterrupt request to tne processor. 

After tne interrupt 1sAcknowledged It 1s necessary to set U26, Pin 5 
low and tnen high to enable U29, Pin 6 to respond to tne next Deriod.1 

If a precis. sinQl~ 1nterval 1s deSired, U26, Pin 2 Must be dr1ven low 
and tnen nigh. ,ne interrupt will occur 10 millisecondS after U26, Pin 
2 goes high. 

INPut/OUTPUT. 

TO provide strObes required bY existing .odules, 1/0 is w IPped out Of, 
~emory address space. Me-ory references between J2K and 36K (A IS 
througn A12 • 1000) are 1nterpreted by the hardware as 1/0 operations 

and cause tne 110 bus line to be pulled during the bUS cycle. 

Th1s address space .ay be used for .emory if the 1/0 disable bit 
is used ( see MODE BIT table 1n section 3.5.2 ) • For 
f1rmware writing simp11c1ty, address b1ts 8 and 4 are Intercnangea dur­
inq an 1/0 operation. This results 1n .odule address being mapped as 
fOllows: 
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FIRMWARE BUS BUS PIN 
ADDRESS SIGNAL NAME 
======== ====== ======= 

------All -.2 ADORII 
------AIO 141 ADORIO -_ .. _-

A9 NO AODR9 
---.... 

A8 143 ADDR4 
---~-A4 ST~08E ADDR8 

110 inDut involves a m@,.ory read with a logical address of 

Al5 Al4 A13 A12 All AI0 A9 A8 A7 At» A5 A4 A3 A2 Al AO 
1 0 0 0 M2 III MO -.3 X X X X X X X X 

~here - Is module address and X Is strobe pattern. 110 output involves 
a memory write analogous to the read. The 8080A-2 Input instruction Is 
never used and the 8080A-2 OutDut instruction is used to set processor 
conditions. The 8080A-2 OUT <X> Instruction puts the cont@nts of the 
a~cu~ulator into ~he NODE latch. These bits are interpreted as fol-
10 •• : 

MODE BIT MEANI~G 

0 1 = Timer running 

I 0 = Timer Interrupt acknowledged 
1 = Timer re-enable 

2 1 = Bank Sel@ct Sit 

3 I = 110 space disabled ( may b'! used for ",emory) 
o = 1/0 enabled 

4 1 = Data comm Interrupt held Off 

5 1 = Timer Interrupt held off 

6 I = pOll Interrupts (read with next Input 
operation) 

7 I = Dlsabl~ top plane ~O" 
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1.5.1 

W6 controls wnether A15 and AI4 are Inverted. The actual Inverslon Is 
done by Ul11, Pins 1, 2, and 3, and Ul11, Plns 10, 9, an~ A if ~6 Is 
out. If W6 Is In, then no Inv@rsion talCes place. .'ote that the In­
verted bits are also sent to the top plane. 

The aort1on of memory space between 12K and 36K (dec1-al) Is defined as 
1/0 space. Memory operations referencing addresses wlthlr. th1s range 
are translated into 110 operat1ons by tne hardware. The detection is 
done by U36, Pins 8, 9, and 10, U28, Pl~s 12 and 13, and U48, Pins 1, 
2, 12, and 13. This s1gnal (U4S, Pin 12) is hign for addresses falllng 

withln the I/O space and 1s used to drive the 110 11ne on both the 
backolane and tne too plane ( unless dlsabled by the MOD~ BIT 3 ). 

---Additionally, the 1/0 si9nal causes excnan~lng of address blts ADDR4 

-----and ADORS on the backplane only (no exchange on tne top plane). This 
exchange 1s done by U31, controlled by U48, Pln 12 and is done to make 
flrmware source COde easler to read., This has tne effect of putting 
1/0 .odule addresses into loqical address b1ts All AlO A9 A8. 

U26 Is the MODE latch. It holds 1 byte which 1s set table from 
the flrmware, to determine variOUS 0~.ratin9 mOdes Of the processor 
boardltop plane combination, to disable certain 1nterrupts, 
select banks and to acknOWledge timer 1nterrupts. It 1s 

loaded dur1nq WR time of an Out 1nstruction. Byte 2 of the Out in­
structlon is not examined and can be considered a don't care conditlon~ 
It should prObably be set to ·0·. 

3.6 ADDRESS BIT IN,VERT. To maintain firmware compatlbility wlth the 02640-
60009 O~A PCA through the 8080A-2, tne two most s19n1fieant address 
bits (AtS and l14) may be lnverted (if _5 is removed). This allows tht 
top word Of display -emory to be addressed as thouoh It ~ere at the top 
of logical me_ory. Th1s results in the follow1nq maaplng: 

LOGICAL MEMORY 
(PROGRAM ADDR) 

0-16K 
16k-32K 
32K-36K (1/0) 
36K-.8K 
48K-~4K (DISPLAY) 

PHYSICAL "'EMORY 
(JUMPER AODR) 

4SK-64K 
32K-48K 
16K-20K 
20K-32K 

0-16K 

If W5 1s Installed no inversion takes place and no unused mappinQ Is 
done, but this assumes the 16-bit DMA PCA (02640-60124). 
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l.7 

3.7.1 

3.7.2 

3.8 

4.0 

4.0.1 

READY LATCH. 

The READY s10nal 1s sa~pled at tne beoinnino of PHASE2 to provide a 
suitable set-uD Interval. When a bus cycle Is requester READY 90es low 
at PHASEl rise, and when the waitino condition is over, ~EADY will 90 
nlgh at the next rIse Of PHASE2. With a minimum bottOM bus cycle of 
800 nanoseconds this will cause two 80S0A-2 Walt states (1 mlcrosec­
ond). Top plane cycles may result In 0, 1, or more ~alt states. Top 
pl~ne accesses whicn cause 0 ~alt states requ1re memory access t1mes Of 
approxl.at~~y 500 nanoseconds or less. 

The ready latch U29, Pln 9 Is used to hold off the 8080A-2 while slow 
respondino devices catCh up. The latcn Is set durlnQ PHASE1 either if 
the cycle Is a bottom bus cycle CU48, Pins 10 and 11) or a slow top 

plane bUS cycle (U48, P1n 9). Once the latch has been set, the TOP 

WAIT signal must go away during a PHASE2 so that tne latcn can clear, 
since It 15 sampled continuouslY _hlle the 8080A-2 is In a ~a1t state 
(U33, Pin 24). The latch IS cleared at tne beoinnlnq of PHASE2 of the 
next cycle after the walt condition 1s re~~v~~. Tne READY s10nal 15 
pulled UP by 4.7K (R2, P1n 8). 

STATUS LATCH. U25 holds the ~O~OA-2 status byte which is sent out 
durino SYNC of each processor execution cycle (multiple ClOCK cycles). 
These b1ts 1dentify tne tYpe Of cycle ~hich Is about to be done, 
wnether memory, output, inout, staCK, interrupt, or nalt. Th1s Infor­
mation determines whether a bus cycle wl11 be requested, or whether an 
opco~e (~ST) should be jammed, or wnetner tne data output latch should 
be loaded. 

TOP PLANE BUS. 

TO allow use of fast memory, provision is made for accessing memory 
tnrouQn Pl, over a top plane bus. The S080A-2 puts valid addresses 
on the top plane less than 120 nanoseconds before the beQ1nning of 

--------~-PHASEI. If no response has been received on TO~ ACTIVE (P3, Pin 1S) 
bY the be9inning of PHASE1, a Dottom bUS cycle is initiated. thus top 

plane memories ~ust recognize tneir addresses and pull on TOP ACTIVE 
within 120 nanoseconds to indicate their prese~ce. 
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4.0.2 

--------The TOP ~AIT s10nal functlons analoqously to the bottom CUI ~AIT. It 
Is anticipated that this would be used durlng refresn ot a dynamlc RAM 

-~-~-------on the top plane. The TOP GO SlO~ sl;nal (P3, Pln Y) prov1des for slow 
ROM by allowlno an addressed top plane NOdule to ask for a 500 nano­
seeond processor clock cycle 1nstead ot a 400 nanosecond cycle. Tnls 
means that 100 nanosecondS 15 added to tne processor clock cycle In tne 
cycle fOllowlno the assertion ot Sy~C by tne 8080A-2. CyCles followlnq 
tne first slow one w111 be 400 nanosecond cycles. Thus a slow top 
plane mOdule has the chOice of ask1n; for a 100 nanosecond slowdown via 

----~------ --~--~~-TOP GO SLOW, or a 400 nanosecond slowdown via TOP WAIT. 

The too plane bUS accessed tnrouqh P3 Of the 8080A-2 Processor PCA 15 
Intended as a hl0h speed patn to proora. aemory, Dypasslno tne 800 
nanosecond ~lnlmu •• alt of the backplane buS. 

TO .1nlmlze tne need for ju.pers and fIxed ae_ory allocations, a hand­
shake _ethod Is used allowlno the processor to determine witnout loss 
of tl.e, whether a g1ven word of ae.ory Is access1ble over tn. top 
plane bUS. Dur1ng processor cycle T1, PHASE1, the processor puts 
valid addresses onto tne top Plane. A .e.ory .odule .nlcn recognizes 

-~--------Its addresses must pull down the TOP ACTIVE line (P3, Pin 18) wlthln 

------~---120 nanoseconds of address recoonitlon. If TOP ACTIVE 1s It1ll high 
by T2, PHASE1, the processor assuaes the addressed ••• Ory 1s not 
acceSsible on t~e top plane and In1tlates a request for a b~ckplane 
bus cycle at tne sa •• ~ •• orY address. • 

4.0.2.1 Altnouqh the prl •• ry app11catlon of the top plane 15 proqra. ROM 
--~~~---acceSI, 1t has provision, for I/O and RA~ as well. The TOP WAIT llne 

(Pl, Pin N) can be used to cause an 8080A·2 ~alt state (or _ore t~an 1) 
1f It 1s pulled low at t~e same ~1.e tne address ls recoqnlzed. Tn1s 
l1ne 1s also sa-pled at T2, PHASE1 and us~s the sa_e ready latc~ as the 

----~---baCkplane bus. Thereafter, TOP WAIl 1s sa.pled contlnuoUlly as 10n9 as 
tne 8080A-2 is In the Walt state. Tn1s peralts processor holdotf dur· 

----~~-----Ing a refreSh or Ilow I/O operat10n. The TOP GO SLOW 11ne can De used 
by ,low Memory .odules to force a longer tnan norMal clock cycle dur-
1ng access. Thls 91ves a 500 nanosecond access t1~e requlr."ent 
Instead of tne usual 400 nanose~onds. Tne tl.1n~ 1s the sa •• as tor 

TOP ACTIVE. 
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4.0.2.2 If refreshlnq Is done Immediately fo110wlno me~ory access durln9 Ml 
(processor Fetch cycle), no r.onfllct will occur since a minimum Of 1 
microsecond Is aval1~ble. To enable refresn durlnQ Halt the HLTA 
s~atul b1t Is available to ,w1tch refresh ~odes (P3, Pin S). For RAN, 
WO Is brought to P3, Pin T Indlcatlnq that a write Is to be done. The 
WRITE s10nyl on P3, P1n 20 Is co~pletely overlapoed by address data 
and WO, and should be used to dO the actual wrltlnq. The READ line on 
P3, Pin 19 Indicates when data should be qated onto the data bus (P3, 
Pin 8 to P3, Pin K). In Cases where a ROM loader 1s to load RAM 1n 
the same _emory space, a DISABLE ROM line (P], Pin U) Is provided 
wn1ch can be set by flrm.are. When this line Is hlon It Is Intended 
that read operations snould be directed at RAM rather than ROM. 

There Is one more proora~mable line, POLL on PI, pin B. 

Interrupt line, INT60 (P), P1n L) is provided 
to allow future caoabi11ty enhancements. 

---4.0.2.3 The 1/0 line (P], pin P) Is the decoded hiqh order address (A1S Al4 Al3 
A12 = 1000) portion of memory space allocated to 1/0 oDeratlons ~nd is 
provided to simp11fy decodlnq of 1/0 device addresses In the future. 
The end ~lns (P3; Pin 1, 22, A, and Pin Z) are qrounded on the 8080A-2 
Processor PCA. Top plane mOdules may mon1tor any of these pins to 
deter.lne If the top plane Is 'nstalled. If the top plane 15 removed, 
sucn .odules should respond to accesses from t~e backplane 1nstead. 
This allows a mode where all transfers take olace over the baCkplane, 
for diaqnostic purposes. 
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