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1.0 INTRODUCTION. 

The Processor (S080A-2) Module functions as the .ain controlling unit 
for the ter.ina'. The processor fetches instructions fro •• e.ory and 
perforas 1/0 operations on other .odules attached to the t~r.i"al data 
bus (8ackplane Assembly). The 8080A-2 Processor Module has the capa
bility of accessing either the standard backplane bus or a special top 
plane bus defined later in this seetion. 

2.0 OPERATIN~ PARAMETERS. 

A su •• ary of operating paraftleters for the Process~r (S080A-2) "odule 
is contained tn tables 1.0 through ~.1. 

Table 1.0 Physical Para.eters 

===========================================================.=========:=========== 
Part Size (L JC W • 0) I Weight I 

Nuaber I NOMenclature I ./-0.100 Inches 1 (Pounds) I 
=============1===:==========================1======================='=========1 

I I J I 
I I I I 
I I " 02640-60256 I Processor (8080A-2) peA I 12.5 x 4.0 x 0.5 I I 
I 1 I 1 
I , I I 
I I I I 

===============::===============::=======-======================================1 , 
Nutlber of Backplane Slots Requtred: 1 I ., 

================================================================================ 
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1.0 INTRODUCTION. 

The Processor (8080A-2) Module functions as the .a1n controlling unit 
for the ter.ina'. The processor fetches instructions fro •• e.ory and 
perfor.3 1/0 operations on other aodules attached to the t~r.inal data 
bus (Backplane Assembly). The 8080A-2 Processor Module has the capa
bility of accessing either the standard backplane bus or a special top 
plane bus defined lat~r in this seetton. 

2.0 OPERATIN~ PARAMETERS. 

A su •• ary of operating paraMeters for the Processdr (S080A-2J Module 
is contained in tables 1.0 through ~.1. 

==-::==.:==========.:===================================:.:======.==============::::===== 
Part Size (L • W • 0) I Wetght I 

NUliber I NOMenclature I ./-0.100 Inches I (Pounds) I 
=============1===:==========================1=======================':========1 

I I J I 
I I I I 
I I ,t 

026~O-60256 I Processor (S080A-2) PCA I 12.5 x 4.0 • 0.5 I I 
I I I I 
I , I I 
I I J I 

===============::.::==============-========-=======================::======.======== I 
I 

NUJlbe r 0 f Oactp 1 ane S 1 ot s Requfred: 1 I 
I =-=============================================================================== 
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Table 2.0 Reliability and Environ.ental tnforMatton 

----------------------------------------------------------------------------------------------------------------------------------------------------------------
I I 
I I 
• Environ.ental: ( X ) HP Class B () Other: J 
I I 
I I 
, Restrictions: Type tested at product level I 
I I 
I I 
I . I 
1==============================================================================1 
I I 
I Fatlure Rate: 1.261 'percent per tOaD hours) , 
I I ----------------------------------------------------------------------------------------------------------------------------------------------------------------

Table 3.0 Power Supply and Clock ReQuire.ents - Measured 
'At +/-51 Unless Otherw'se Specified) 

------~-.-----------------------------------------------~---------------------------------------------------------------------------------------------------------
I I 

+5 Volt Supply I .12 Volt Supply -12 Volt Supply +'2 Volt Supply , 
I I 

a lOO .A I a 60.A ~ 2 ~A a.A I 
I I 
I I J NOT APPLICABLE , 

===========~:==========================I=======================================1 
I I 

115 volts ac I 220 volts ac I 
I 1 

a A I I A I 
I I 

NOT APPLICABLE I NOT APPLICABLE , 
1===========::========================;=========================================1 
I 1 
I Clock Frequency: 5.000 MHz (+41. -501) I 
I , 
, I 
================================================================================ 
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Table ~.o Juaper Definitions 

---------------------------------------------------------------------------------------~-------------------------------------------------------------------~----
I 
I PCA 
I Designation 
1================ 
I 
I 

t 
I 
I 
I 
I 
I 
I 
I 
1 
I 
1 
I 

"S81 

II 

ClUJ 

Del 

PAE 

HLTE 

POLL 

I Function , 

1-------------------------------------------------------------1 

, 
I 
I 
I 
I 
I 
I 
I 
I 
I , 
I 

In I Out I 
============================== ==============================1 

00 Not Invert AOORt' and 

-~---ADDR15 

Oisable external Interrupt 
input 

Enable CTU Interrupts 

Enable Oataco •• Interrupts 

Enable PROt ACTIVE Driver 

Allow RUN/Halt Fro. RUN Ltne 

Allow Assertion of POlL 

- ... - -----Invert ADOR1~ and ADORtS 

I 
I 
1 
I 
I 
I 

Enable ext. interrupt input I 

Disable CTU Interrupts 

Dtsable Oataco •• Interrupts 

- -01sab Ie PROt ACTIVE Dr1.ver 

RUN Always, N~ Halt ~ 
I 
1 

Do Not Allow Assertion of I 
I 

POLL , , 
================================================================================ 
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5.0 Connector Infor.at1on 
----------------------------------------------------------------------------------------------------------------------------------------------------------------

Connector I Signal Signal I 
I and Ptn No. I Name Description 1 
1==============1================ ==============================================1 
I PI, Pin 1 I ·sv .. ~ Volt Power Supply I 
I I 1 
I -;~ I GNO Ground CO"II()n Return (Power and S1gnal) , 
I I I 
I -:3 I SYS CLK ~.915 MHz Syste. Clock t 
I I 1 -, I -12V -12 Volt Power Supply I 

I ---- I 
-5 , ADORO Negative True, Address Btt 0 

I ---6 AIlORl Negatl ve True. Address Btt I 

----7 ADOR2 Negatlve True, Address Bit 2 

~----8 AOOR3 r.egat1ve True, Address 8t t 3 

----9 ADOM" Negative True~ Address 8ft " ---10 ADORS Negat .. we frue, Address Blt S 

-----11 AODR6 Negative True. Address 8ft 6 

--1.2 AODR7 Negative True, Address 8ft 7 

---1.3 AOOR8 Negative True. Address 8tt 8 

---14 ADOR9 Negative True. Address 8ft 9 

----15 AOOR10 Negative True. Address 8~t 10 

-----16 ADORII Negatfve True, Address 8tt 11 

-11 iDoiiI2 Negat f ve True, Address 8ft 12 

-----18 ADDRIJ Negative True. Address Bit 13 

------19 ADOR1~ Negat've True, Address Btt 1" 

-----(~ 0 ADDR1S Negat've True. Address Blt 15 

-21 i/o Negatlve True, Input Output/Mellory , 
-22 GNO Ground Co •• on Return (Power and Signal) I 

=======================:====================~==:==:===============:============= 
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Table 5.0 Connector Information (Cont'd.) 
---------------------------------------------------------------------------------------------------------------- -----------------------------------------------Connector I SIgnal 

and Pin No. I Name 
-------------- ------------------------------ ----------------

PI, Pin A GHO 

-8 POLL 

-C +12V 

-0 P"R ON 

-E BUSO 

-F RUSt 

-H dUS2 

-J BUSJ 

-K BUS4 

-L BUS5 

-M BUS6 

-N 8US1 

----P WRITE 

-R ATN2 

-s "AIT 

-T PRIOR IN 

-u PRIOR OUT 

----------v PROC ACTIVE 

-w BUSY 

-X RUN 

-J REQ 

Signal 
Description I 

===========================~==================J 
Ground Com~on Return (Power and Signal) 1 

Negative True, Polled Interrupt 
Identification Request 

+12 Volt Power Supply 

5ysteta Power On 

Negat,vp. True, Data Bus B1t 0 

Negative True, Data Bus Bit 1 

Negative True, Data Bus 8it 2 

Negat 'Ive T rue, Data Bus Bit 3 

Negative True. Data Bus Bit • 

Negative True, Data Bus Bit 5 

Negative True. Data Bus Bit 6 

Negative True, Data 8us Bit 7 

Negative True, Write/Read Type Cycle 

Negative True, CTU and Polled Interrupt 
Request 

Negative True, Wait Control Line 

Bus Controller Priority In 

Bus Controller Priority Out 

Negative True. Processor Act1ve 
(ControllIng Bus) 

Negative True, 8us Currently Busy 
(Not Ava'l abl e) 

AlloN Processor to Access Bus 

Negative True. Request (Bus Data 
Currently ValId) 

I 
1 
I 
I 
I 
I 
I 
I 
1 
I 

-1 ArN Negat1vp True. Data Co •• Interrupt Request 
====================================================::========================== 
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-------------~-----------------------------------------------------------~--------------------~-------------------------------------------------------------------
I Connector I 
I and Pin No. I 
1===========:::== 
I P3, P' n 1 
I 
J - 2 

- 3 

- ~ 

- 5 

- 6 

- 7 

- 8 

- q 

-10 

-11 

-12 

-13 

-1~ 

-IS 

-16 

-11 

-18: 

-19 

-20 

-21 

-2~~ 

Signal 
Name 

- - --- -.----------- -.--------------
GNO 

ADORO 

ADDRI 

ADDR2 

ADOR3 

A[)DR~ 

AOORS 

AODR6 

AOOR7 

AODR8 

ADDR9 

ADDRIO 

AODRll 

ADDR12 

ADDRt3 

ADORI. 

ADORIS 

-----TOP ACTIVE 

READ 

WRITE 

SYNC.PHASEl 

GNO 

Signal 
Descript ion 

--------------------------------------------------------------------------------------------
Ground 

Address Bit 0 

Address Bit 1 

Address 8it 2 

Address 8it 3 

Address Bit 4 

Address Oit 5 

Address 8it 6 

Address ait 1 

Address 8it 8 

Address Bit 9 

Address Btt 10 

Address Bit 11 

Address Bit 12 

Address Btt IJ 

Address 8tt 14 

Address Bit 15 

Negative True. (LOM) Indicates Too Plane 
Module Address Recognitton. (High 
Causes a Botto. Plane Bus Cycle) 

High Indicates Top Plane Bus Data Shoul d 
Be Gated On 

HIgh Indicates Top Plane Bus Data 'Is Valid 

Positive Pulse of 100 nSec at Beginning 
of Processor Major Cycle 

Ground 

1 
I 

================================-=============================================== 
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Table·S.t Connector lnfor.atton (Cont'd.) 
----------------------------------------------------_.-------------------------~---------------------------------------------------------------------------------

Connector I 
and Pin No. 1 ----_ ... ---------.. .-.- ----------
P3, Pin A 

-8 

-c 

-0 

-[ 

-F 

-H 

-J 

-K 

-L 

-M 

-N 

1 
I 
I 
I 
I 
I 
I 
I 
I 

-p I 
I 

---------------._---------------
GND 

08ITO 

OBIT1 

DBIT2 

OBITl 

OBIT" 

OBITS 

DBIT6 

081T7 

INT60 

B.S. 

--~--TOP WAIT 

1/0 

I Signal I 
I Description 1 
==============================================1 

Ground I 

Data Bit 0 

Data B1t 1 

Data Bit 2 

Data Bit 3 

Data Sit. 

Data Bit 5 

Data Bit 6 

Data Bit 7 

, 
I 
I 
I 
1 
J , 
I , 
J 
I 
I 
I 
1 
1 
I 
I 

Negative True, (Low) Causes Processor J 
Interrupt Request to Address 60 (octal) I 

Bank Select 81tfro. MODE lateh 
Allows paging in 64K blocks. 

Negative True, (low) Causes Processor 
Watt States to Synchronize Processor 
With Slow Hemories 

Negative True. (Low) In~fcates 
(A1S A1- A1J A12) = (1000) 

I 
I 
I , 
I 
I 
1 
1 
J 
I 

================================================================================ 
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Tabl~ 5.1 Connector Infor~at1on (Cont'd.) 
=================~==============-============~================================== 
I Connector Signal Sfgnal 
I and Pin No. I Na.e Oescrtotion , 
==============1================ ==============================================1 

1 
I 
I , 
I 
I , 
I 
I , 

I- J 
-R 1 SYNC High Indicates Processor Status 1s Valid 1 

I on Top Plane Data Bus J 
I I 

-S I HLTA High Indicates Processor is Halted 1 
I I 

-T I WO High Indicates Write or Output Cycle I 
I , 

-u I DISABLE ROM I High Indicates Future Read Cycles 1 
J I Should Be Acknowledged by RAM, not ROM J 
I I I 

-V I POll I High Indicates That Devices With Inter- I 

-'w 

-x 

-Y 

-z 

, I rupts Pendtng Should Assert Their 10 t 
I I I 
I I Code on Data Bus During Next 1/0 • READ I 
'I I 

STACK 

HEMR 

rop GO SLO. 

GHO 

I (SaMe as Rottom Plane POLL) 
1 

High Indicates Current Processor Cycle 1s 
a Stack Access, Either Read or Wr1t~ 

High Ind1cates Current Cycle 1s a Me_ory 
Read 

Negative True, (Low) Causes Current 
Processor Clock Cycle to be 500 nSec 
Instead of Usual 400 nSec Cycle 

Ground 

I 
I 
I 
I ==========:::==================================================================== 
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3.0 FUNCflONAL n(SCRIPTION. R~fer to the block diagraM (figure 1), 
sche.at'c diagraN (figure 2), the tt.tnq d1agra.s (ftgures 3, ~, and 
S), the component location dlagra. (figure 6), and the parts 11st 
(02b40-~0256) located tn the append'x. 

3.1 

3.1.2 

The R080A-2 Proces~or PCA is the .a'n controller 'n the ter.'nal. It 
consists of a clock generator, bus controller. data and address bus 
drivers/receivers. prtority interrupt, 'nput/output, address bit 'n
vert. ready latch, and status latch functional blocks. 

CLOCK GENERATOR. 

The clock generator runs fro. the ~.q15 "Hz bus Syste. Clock ~h'ch is 
first doubled. then divtded by either 4 or 5 (U211) to produce the 
2-phase non-overlapping clock required by the 8080A-2. The clock gen
erator dtvides by • to give a ~OO-nanosecond clock cycle, and by 5 to 
give a 50D-nanosecond cycle. The decfsl~n to generate a long cycle is 

------.ade at the beginning of PHASE2 by .onitortng the TOP GO SLOW stgnal 
CPl, Pin Y). Top plane .e.ortes or dev'ces with long acceS~ ti.e .ay 
pull this ltne low when they desire access tt.es of .ore than 400 but 
less th~n 500 nanoseconds. If a .odule wants .are than 500 nanoseconds 

-----,t aust r~sort to use of the TOP WAIT line. which wIll cause access 
tt.e to be stretched out by increaents of ~OO nanoseconds until the 
line's released. 

The clock generator w'll generat~ only ~OO nanosecond cycles If test 
point ~ (labeled SLOW) is grounded. This ts a conventence when the 
(NTEL ICE-AD test chip's to be used with the processor since the 
ICE-SD 'S specified at 500 nano~econds .'ni.u. clock periOd. 

The bus 3,ste. Clock (~.915 MHz) on PI, Ptn 1 ts buffered by U38, P1n 
6 and goes to the clock do~bler (Ul11, Pins 11, 12. and 13) and to 
U411, Pins l, 4, 5, and 6. U411. P'n 4 drives dtscrete dela, lIne 
LI-C6 which Is buffered by U411. Pins 5 and 6. U~ll. ~1n 6 drtves ex
clusive OR U111, Ptn 13 which co.pares the clock w'th the delayed (by 
~O nano~econds) clock to produce a JO n~nosecond pulse for every clock 
edge, either pos'tive g01ng or negative going. 

This doubled clock drives the clock divider U211. Ptn 2 which 1s con
nected as a synchronous divider selectable between dtvtde-br-4 and 
dlvide-by-5. The counter cycles up to state 9, then CARRY (U211, Pin 
15) enaoles a synchronous load CU211, Ptn 9) on the next clock. The 
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parallel data inputs are set to either 5 or 6 depending upon the 10ngl 
short select signal frOM U511, Pin 4, which is the AND of 8080A-2 SYNC 

and TOP GO SLOW (P3. Pin V). 

The CARRY output U211, Pin 15 during state 9 is the TTL PHASEl clock. 
and the co.ple~ented QO during all states except 8 or q forMS the TTL 
PHASE2 clock, both of wh1ct are stepped up to 12 volts by U51, the 
15322 clock driver. 

BUS CONTROLLER. 

The bus controller request latch stretches the bus cycle request out of 
the BOSaA-2, and is cleare~ when the cycle has been initiated. Since 

the keyboard does not pull WAIT and cannot Nithstand .tni.u. REQ cy-

cles, the shortest REQ cycle generated by the processor board is 400 
nanoseconds giving a .ini.u. bus cycle of 800 nanoseconds. 

The RUN and PROt ACTIVE signals can be disabled by JU.Ders to alloN 
.ult1ple processors on the sa.e bus, where only one can be the .ain 
syste. processor. 

------He.ory Gr 1/0 accesses are ANOed with PHASE1 and TOP ACTIVE to request 
a backplane bus cycle. This request is latched by U~9t Pins 4, 5, and 
o and u~q, Pins 1, 2, and e through 13. The latch is cleared by P~R ON 
(U3~t Pin 11) or Bus Request Acknowledge (U59, Pin 9 fro. U410, Pin ~). 

If RUN is enabled either by being high on PI, P1n X or tf Wl 1s open, 
then the lateh output ts allowed to set U510. Pin 6 at the neat nega
tive bus elock edge. This pulls down on PRIOR OUT (U511, Pin 11 and 
PI, Pin UJ. As soon as PRIOR IN goes high, at the next clock U510. P1n 

8 is set. This pulls 8USY on Pl, Pin Wand pulls on p~ACiiVE (Pl. 
Pin VI if W6 is installed. In addit'on. address 1s drtven onto the bus 

and data if tt is a write cycle. One cloek later REQ ts pulled low 

when U410, Pin 8 sets. This state 1s held as long as WAIT 1s held low. 

The input request latch has now been cleared (U59, Pin 12). When VAIl 
goes high U510, P'n 8 wtll go off at the next clock, end·tng requrst and 
latch1n~ read data (U38, P'n 3) to U21, ptn 11. One clock later the 

-----address and data are re.oved fro. the bus, PROC ACTIVE goes h'gh, and 
the cycle has been completed. 
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3.3 DATA AND ADDRESS BUS DRIVERS/RECEIVERS. 

Th~ botta. bus data 1s latched at the end of REQ to hold it until the 
8080A-2 is ready for it. ThIs allows h~ldtnq the botto. bus the .1ni.u. ti.e" and also provides the 200 nanos~conds address hold tt.e 
required by the botto. bus protocol. All outputs are dr1ven by 
7.LS38's CU12, U21, U.S, U.6, US8. U61. and U62). 

The backplane bus read data 1s lateh~d at the end of RE~ by U38. PIn 3 

which generates a REQ signal In parallel with that out onto the bus b, 
U58, Pta 11. This insures that the data has been latched uo before the 
responding .odule can re.ove the data fro. the bus. During ORIN of a 
botto. bus read or 1nput operat1on. the uti data Is driven onto the 
8080A-2 data bus b, U22 and U2.. This also acco.pltshes the tnverslon 
required betwe~n the negative logic backplane bus and the posit1ve 
log'c 8080A-2 data bus. 

S1nce the staBdard 8080A-2 has an input voltage threshold of about 3.3 
volts, the standard TTL high output voltage of about 3 volts doe~ not 
prov1de ~n, nolae ' •• unit,. Therefore. all 8080A-2 ptns wh1ch are used 
as driven inputs have been provlded with pullup resistors ('.7K) to 1n
sure that the signals rtse to a full 5.0 volts. thus prov'dtng about 
1.5 volts of noise i •• unity. The drfving gate Is in so.e cases a TTL 
tote. pole and the active pullup funct'ons to rapidl, drive the signal 
up to 3 volts, and the pullup res'stor th~n pulls the ~1gnal _ore slow-
1, up to 5 volts. Since U22 and U24 are open-collector gates, the 
pullups are always needed there. However. R[S(T, READY. and INT are 
driven by tote. pole outputs, and the pullup resistors could be el'.1-
nated fro. those signals 1f an 808DA were to be used. stnce it would 
have an 'nput threshold of about 1.5 volts. and thus acceptable no1se 
i •• untty would be available without the extra resistors. 
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PRIORITY INTERRUPT. 

The 808~~-2 supports hardware vectored priority fnterrupt on five 
levels. This has been allocated as follows: 

PRIORITY 

Lowest 

Highest 

INTERRUPT AOOR SOURCE 

30 10 .Sec r1aer 
~o Oata Co •• peA's 
50 Cartridge" Tape 
60 Top Plane 
10 Int. tn Test Point 

CAN FIRMWARE DISABLE? 

Yes 
Yes 
No 
No 
No 

The interrupts frOM data co •• and the CTU have Jumpers and can be dis
abled for multtprocessor applications. The ti.er9 and data 
co •• tnterrupts May be fir.ware disab1ed by an output instruction. 
The disables provide a method of .asking undesired interrupts so that 
interrupts aa, be re-enabled during processing of interrupt of inter
aediate priortty. Lower priority interrupts are .asked off at entry to 
the interrupt processing routine, then interrupts are enabled, thus 
providtng that higher priority (t.e., un.asked) tnterrupts .a, be 
acknowledged. Subsequent interrupts fro. the device currently being 
processed may be considered either higher or lower than the interrupt 
currently being processed. according to whether it 'tself is .asked. 

The POLL ltne can be driven by fir.ware and 1ndtcates to pollable in
terrupting devices with pending interrupts that they should identify 
the.selves during the next bus tnput operat.on. They do th's by ANDing 

POLL. 1/0, REQ, and WRITE and use this sIgnal to pull one bus data line 
low. 

Interrupt requests are passed through the priority request holding 
latches (U310 and U311) to the prior,ty encoder (U39) and then through 
U27, Pins 6, 3. and 8 drivers onto the ~080A-2 data bus bits 3, 49 and 
5. The purpose of the request latches is to 1nsure that the priority 
encoder output 1s stable during the INTA cycle when the request 1. 
interpreted as an address. The INTA (U2S. Pin 2) s1gnal d1sables the 
1atch inputs. thus holding whatever requests were pending Just previous 
to INTA. Whatever interrupts are pend1ng at INTA tt.e9 the priority 
encoder p~ts out the code for the htghest priority pending request, 
which is then gated by OBIN onto the 8080A-2 data bus. 



13255 
Processor (80~OA-~) ~odule 

13255-91256/1_ 
Rev JUN-01-80 

3.5 

3.5.1 

Two of the tnterrupt sources ~ay be disabled (.asked) by a ftr.ware 
output instructton. O~ta bits 4, and 5 mask certain tnterrupts as 
sho~n in the MODE BIT coding table. The disable signals 
froM the ~utDut data latch U26 go t~ U210 to prevent the interrupt re
quests fro~ reaching the request latches U311, U310. 

UI10, U19, and U18 for. a d1v1de-by-49152 circuit which divides the 
~.9152 ~Hz SYS eLK down to 100 Hz (10 .Illtsecond pertod). 

At PWR ON, U26, Pin 2 wtll be set low ~oldtng the tt.er reset by driv
ing U110, Pfn , and 10 and then through U28, Pin 3 and 4 to U18, Pin 
2 and 12 and U19, Pin 2 and 12. 

When U2;, Pin 2 is set high the ttmer begins counting elK pulses. 
After 10 .tl1tseconds have gone by U18, Pin 10 will go low, U28, Pin 6 
wtll go htgn and U29, Pin 6 will set (go low) if U26. Pin 5 has been 
set high. The signal goes through interrupt disable gate U210. Pin 5 
to U311, Pin 7 thus entering an interrupt request to the processor. 

After the Interrupt's acknowledged it is necessary to set U26, Pin 5 
low and then high to enable U29, Pin 6 to respond to the next period. 

If a precise single interval is desfred. U26, Pin 2 .ust be dr1ven low 
and then high. The interrupt will occur 10 .111'seconds after U26, Pin 
2 goes high. 

INPUT/OUTPUT. 

To provide strobes required by existing .odules, I/O is Mapped out of 
.eaory address spaee. Me.ory references between 32K and 36K CAtS 
through A12 = 1000) are tnter~reted by the hardware as 1/0 operations 

and cause the lID bus line to be pulled during the bus cycle. 

This address space .ay be used for .emor, if the 1/0 disable btt 
t. used ( see MODE BIT table in section 3.5.2 ) • For 
fir.ware writing si.pltcfty. address bits 8 and 4 are interchanged dur-
1ng an 1/0 operatton. This results 1n aodule address being .apped as 
follows! 
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FIRMWUE BUS BUS PIN 
ADDRESS SI6NAL NANE 
------~-- ------~ ======= --... _ .... -- --~-... 

. 
All "2 ADDRII 

AID "1 ADDRIO 

--A9 "0 ADDR9 

A8 "3 ADDR. 

--A4 STROBE ADDRI 

110 'nput Involves A .e •• r, read wit" a log'cal address of 

A15 A14 A13 A12 All AI0 .9 A8 A1 A6 A5 A4 13 A2 Al AI 
1 0 0 0 R2 HI M H3 X X X X • X • X 

where M t •• odule address and X 1s strobe pattern. 1/0 output tnvolves 
a 8e.or, write analogous to the read. The 8010A-2 Input 'n.truction t. 
never used and the 8080A-2 output instruct'.n t. used to .. t ,roc ••• or 
condittona. The 8080A-2 OUT <x> 'nstructton puts the content. of t •• 
accu.ulator 'nto the MODE latc" These btt. are interpreted •• f.l-
lOllS: 

NODE BIT "EANIN6 

0 1 = Tt.er runn'ng 

1 0 = T1.er 'nterrupt acknowledged 
1 = Ttller re-enable 

2 1 = Banlc Select Btt 

3 1 = 1/0 _.ace d'sabled e •• , be used for .... r') 
0 = 1/0 en.bled 

• 1 = Data c... interrupt held off 

5 1 = Ti.er 'nterrupt held off 

6 1 = Poll 'nterrupts eread with next in .... t 
operatton) 

1 1 = Disable top .1ane ROM 
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WI controls whether l15 and AI. are inverted. The actual 1nvere1on is 
done b, Ul11, Pin. 1. 2. and 3. and Utl1, Ptns 10, 9, and 8 1f WI 1. 
out. If WI ts tn, then no inversion takes place. Note that the 'n
verted btts are also sent to t.e top plane. 

The port ton of aeaory space between 32K and 36K Cdect.al) ts defined as 
110 space. Mellory operat'ons referenctng addresses with,n this ra,.ge 
are translated 'nto 1/0 operattons by the hardware." The detectton ts 
done b, U36, Ptns 8, 9, and 10. U28. Ptns 12 and 13, and U.8, P'ns I, 
2. 12, and 13. Tht •• 'gnal (U.8, P'n 12) ts htgh for addre •• es falltng 

wtthtn the 1/0 space and ,. used to drtve the i/O ltne on both the 
backplane and the top plane C unless disabled by the NODt BIT 3 ). 

--Addtttonall,. the 1/0 .'gnal causes exchanging of address btts ADD •• 

and ADOR8 on the backplane only Cno exchange on the top plane). Th1. 
exchange ts done by U31, cGntrol1ed"by U.8, Pi,. 12 and 1. done to .ake 
f1ra.,are source code easter to read. TII1. has the effect of putttng 
1/0 eodule addresses 'nto logtcal address btts All AIO A9 A8. 

U26 ts the MODE latch. It holds 1 byte which ts settable fr •• 
the ft ..... are. to dete ... 1ne vartous operating .odes of the proces.or 
board/top plane co.binatton, to disable certain tnterrupts, 
select banlcs and to acitnoliledge t'.er interrupts. It i. 

loaded durtng iii tt.e of an Out instruction. Byte 2 .f the Out tn
struction t. not exa.1ned and can be considered a don.t care condttton. 
It should probably be set to ·0·. 

3.6 ADDRESS BIT INVERT. To .atntain f1r.ware co.pattb1"ty with the 026.0-
60009 DMA PCA through the 8080A-2. the t .. o .oat aigntfic"ant address 
bit. (A15 and A14) •• , be inverted (if WI's re.oved). This allowe the 
top word of displa", ae.ory to be addressed .s though it were at the top 
of logt~al .e.ory. Thi. results in the foIl oiling .app1ng: 

LOGICAL MEMORY 
(PROGRAM AOOR) 

0-16K 
16K-32K 
32K-36k (1/0) 
36K-.8K 
48K-64k (DISPLAY) 

PHYSICAL "EMORY 
(JUMPER ADDR) 

.SK-6.K 
32K-48K 
16K-20K 
20K-32K 

0-16K 

If WI ts tnstalled no inverston takes place and no unused •• pp1ng t. 
done. but thts asau.e. the 16-bit DMA PCA (026.0-'0124 •• 
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READY LA TCH. 

The REA~Y signal 1s sa~pled at the beginning of PHASE2 to provide a 
suitable set-up interval. Whe~ a bus cycle's requested READY goes low 
at PHASEl rise. and when the waiting condition is over, READY will go 
high at the next rise of PHASE2. W'th a minimum botto. bus cycle of 
800 nanosecond~ this will cause two 8080A-2 watt states (I .tcrosec
ond). Top plane cycles .ay result 1n O. 1, or .ore Wait states. Top 
plane accesses which cause 0 Watt states require _emory access tt.es of 
approxi.ate1y 500 nanoseconds or lesse 

The ready latch U29, Pin 9 'S used to hold off the 8080A-2 while slow 
responding devices catch up. The latch 1s set during PHASE1 either 1f 
the cycle ts a botto. bus cycle (U.S, Pins 10 and 11) or a slow top 

plane bus cycle (U~8. Pin ~). Once the latch has been set, the TOP 

WilT signal .ust go away during a PHASE2 so that the latch can clear • 
• lnce It is sampled continuously while the 8080A-2 1s 1n a Walt state 
(U3l, Pin 2\). The latch '$ cleared at the beginning of PHASE2 of the 
next cycle after the wait condition 1s removed. The READY signal is 
pulled up by •• 7K (R1. Pin 5). 

STATUS LATCH. U25 holds the 8080A-2 status byte which ts sent out 
durtng SYNC of each processor executton cycle '.ultiple clock cycles). 
These bits identify the type of cycle which is about to be done. 
whether ae.ory. output, input, stack. Interrupt, or halt. Thls lnfor
.ation deter.ines whether a bus cycle will be requested. or whether an 
opcode (RST) should be Ja •• ed, or whether the data output latch should 
be loaded. 

TOP PLANE BUS. 

To allow use of fast .e_ory, provfston Is .ade for accessing .e.ory 
through Pl, over a top plane bus. The 8080A-2 puts valid addresses 
on the top plane less than 120 nanoseconds before the beginn1ng of 

--.---~ PHASEl. If no response has been rece1ved on TOP ACTIVE (Pl, Ptn 18) 
by the beginning of PHASEl, a botto. bus cycle is lnitiated. Thus top 

plane .e~orles .ust recognize their addresses and pull on TOP ACTIV£ 
within 120 nanoseconds to indicate their presence. 
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4.0.2 

The TOP WAIT signal functions analogously to the botto. bus WAIT. It 
is anticipated that this would be used dur1ng refresh of a dyna~1c RAM 

on the top plane. The TOP-GO SlOW signal (P3, Pin Yl provides for slow 
ROM by allowing an addressed top plane aodule to ask for a 500 nano
second processor clock cycle instead of a 400 nanosecond cycle. Th1s 
~eans that 100 nanoseconds 1s added to the processor clock cycle in the 
cycle following the assertion 01 SYNC by the 8080A-2. Cycles following 
the first slow one will be ~OO nanosecond cycles. Thus a SlON top 
plane .~du1e has the cho'ce of ask'ng for a 100 nanosecond slowdown vla 

The top plane bus accessed through P3 of the a080A-2 Processor PCA i. 
intended as a high speed path to progra •• eaory. bypasstng the 800 
nanosecond .tni.u. wait of the backplane bus. 

To .tni!l1ze the need for ' .. pers and fixed lIe.ory allocations, a hand
shake .ethod Is used allowing the processor to deter.ine without loss 
of tille, whether a given word of .e~ory 1s accessible over the top 
plane bus. During processor cycle Tl. PHASE1. the processor puts 
valid addresses onto the top plane. A .e.ory .odule which recognizes 

·'ts addresses !lust pull down the TO'P-iCTiV'E line (P3. Pin 18) w1th'n 

----120 nanoseconds of address recognition. If TOP ACTIVE is stlll high 
by T2, PHASEI, the processor as~u.es the addressed .e.ory ts not 
accessible on the top plane and 'nitiates a request for a backplane 
bus cycle at the same .e.ory address. 

4.0.2.1 Although the primary appltcation of the top plane is progra. ROM 

access, it has provisions for 1/0 and RAM as well. The TOP WAli line 
(Pl, Pin N) can be used to cause an 8080A-2 Wait state (or .ore than 1) 
if it 1s pulled low at the sa.e time the address is recognized. This 
line is also sa_pled at T2, PHASEl and uses the sa.e ready latch as the 

backpla~e bus. Thereafter, TOP WAIT 1s sa.pled conttnuously as long as 
the 8080A-2 is tn the Watt state. This per.its processor holdoff dur-

tng a refresh or slow I/O operation. The TOPGoSLOW line can be used 
by slow ~e.ory _odules to force a longer than nor.a1 clock cycle dur
ing access. This gives a 500 nanosecond access t'.e reQu're.ent 
tnstead of the usual ~oo nanoseconds. The t1.'ng 1s the sa.e as for 

TOP ACTIVE. 
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~.O.2.2 If refreshing is done 'm.ediately following .e.ory access during "1 
(processor Fetch cycle), no conflict will occur since a N'n1.u. of 1 
.icro~econd is available. To enable refresh during Halt the HLTA 
status btt is available to switch refresh .odes (P3. Ptn st. For RAM. 
YO is brought to Pl, Ptn T 1n~lcating that a write is to be done. The 
WRITE signal on P3, Pin 20 is co.pletely overlapped by address data 
and YO. and should be used to do the actual writtng. The READ line on 
P3, Pin 19 indicates when data should be gated onto the data bus (P3, 
P1n 8 to Pl, Pin K). In cases where a ROM loader is to load RAM in 
the sa.e .eaory space. a DISABLE ROM line (Pl. Ptn U) i. provided 
which caB be set by fir.ware. When this ltne is htgh it is 'ntended 
that read operations should be directed at RAM rather than ROM. 

There's one .ore progra •• able line, POLL 'on PI, pin B. 

Interrupt line, INT60 CPl, P1n L) i. provided 
to allow future capabiltty enhance.ent •• 

4.0.2.3 The i70 line (P3. Pin P) t. the decoded high order address (l15 A14 A13 
A12 = 1000) portion of .e.or, space allocated to 1/0 operations and ,_ 
provided to silll)11fy decoding of 1/0 dev'lce addresses 'n the future. 
The end ptns (P3, Pin 1, 22. A, and Pin II are grounded on the 8080A-2 
Processor PCA. Top plane aodules .a, .onttor any of these pins to 
deter.1ne if the top plane's tnstalled_ If the top plane's re.oved. 
such .odules should respond to accesses fro. the backplane 1nstead. 
'his allows a .ode ~here all transfers take place over the backplane. 
for diagnostic purposes. 
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,----------------~ 

ADDRESS 
BECOMES 

VALID 

DATA 
B[COMES 

VALID 

WRITE 

I 195MAX'-~ 

P3 
2 -17 
~~~~~~ 

P3-20 

400 800 

~ 
I 
I 

I 

200MAX ~I ---.-~-----1--.------------,---

READ P3-19 140 MAX=:J 

1200 

L 

=140MIN~ 

,----I---~ - _li 
I 

~ 14 5 ------"~ 50 :1 
~~TAVlli~T ~~S~- 'iVY X ')( X 2\ Z\ 7\ Z\ AlE7\ X X MIN MINX X X SZ V\X 'X' SZ Y\2\X 
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Replaceable Parts 

Reference HP Part c Qty Description Mfr Mfr Part Number Designation Number 0 Code 

02640-60256 8 1 PROCESSOR-PCA 28480 02640-60256 
DATE CODE: "--2121-42 

Cl 0180-0228 6 3 CAPACITOR-FXD 2cUF+-I0% 15VDC TA 56289 1500226X9015B::' 
C2 0160-0174 9 2 CAPACITOR-FXO ,47UF +80-20% 25VDC CER 28480 01bO-0174 
C:~ 01~;0-0121 5 1 CAPAr:nOR-FXO ,11JF +80-20% SOVOC CER 28480 0150-0121 
C4 0180--0~!29 6 CAPACITOR-FXO 2?UF+-I0% 15VDC TA 56289 150D22bX9015B? 
C5 0160--0174 9 CAPACITOR-FXD _47UF +80-20% 25VOC CER 284flO 0160-0174 

C6 

! 

011:,0-0938 3 1 CAPACITOR-FXD 1000PF +-5% 100VJ>C I1ICA 28480 01bO-0938 
C7 0160-2204 0 1 CAPACITOR-FXO 100PF +-5% 300VDC MICA 28480 01bO-2204 
CI3 0160-2055 9 9 CAPACITOR-FXD ,01UF +80-20% 100VDC CER 28480 0160-2055 
C9 0160-2055 9 CAPACITOR-FXO ,01UF +80-20% 100VDC CER 28480 01bO-2055 
CI0 

I 

0160·-2055 9 CAPACITOR-FXD ,01UF +80-20% 100VDC CER 28480 01bO-2055 

Cl1 0160-2055 9 CAPACITOR-FXO ,01UF +80-20% 100VOC CER 28480 0160-2055 
Cl ~~ o -J 60-2055 9 CAPACITOR-FXO ,01UF +80-20% 100VDC CFR 28480 01bO-2055 
C13 01bO-2055 9 CAPACITOR-FXD ,01UF +80-20% 100VDC CER 28480 01bO-2055 
C14 0160-2055 9 CAPACITOR-FXD ,01UF +80-20% 100VDC CER 28480 0160-2055 
Cl::' 01bO-2055 9 CAPACITOR-FXD ,0IUF +80-20% 100VDC CER 28480 0160-2055 

C16 01 bO-2055 9 CAPACITOR-FXO ,01UF +80-20% 100VDC CFR 28480 0160-2055 
1:17 0100-0228 b CAPACITOR-FXD 22UF+-10X lSVDC TA 56289 1500226X9015Et2 

CRl 1'jl02-3092 1 1 J>IODE-ZNR 4.99V 2% DO-35 PD-.4W 28480 1902-3092 

E1 03bO-0124 3 6 CONNECTOR-SGl CONT PIN .04-IN-BSC-SZ RND 28480 0360-0124 
E2 0360-0124 3 CONNECTOR-sel CONT PIN .04-IN-BSC-SZ RND 28480 0360-0124 
E3 0360-0124 3 CONNECTOR-SGl CONT PIN .04-IN-BSC-SZ RND 28480 0360-0124 
E4 0:560-0124 3 CONNECTOR-SCL CONT PIN .04-IN-BSC-SZ RND 28480 0360-0124 
E,5 0360-0124 3 CONNECTOR-SGL CONT PIN .04-IN-BSC-SZ RND 28480 0360-0124 

E6 0360--0124 3 CONNECTOR-SGl CONT PIN .04-IN-BSC-SI RND 28480 0360-0124 

L1 9140-0114 4 1 INDUCTOR RF-CH-MLD 10UH 10% . 166DX . 38~LG 28480 9140-0114 

Rl 1810-0125 0 2 NETWORK-RES 8-5IP4,7K OHM X 7 28480 181O-O12~ 
R2 1810-0132 9 1 NETWORK-RES 9-SIP~00.0 OHM X 8 91637 CSP09C-07-~0 1J 
R3 1810-012~ 0 NETWORK -RES 8-5IP4.7K OHM X 7 28480 1810-0125 
R4 0683-1025 9 3 RESISTOR lK 5% .25W FC TC--400/+600 01121 CB102S 
R5 0683-102~ 9 RESISTOR lK 5% .25W FC TC--400/+600 01121 Cll025 

Rt. 0&83-1 02~ 9 RESISTOR lK 5% .25W FC TC--400/+600 01121 CII02' 
R7 0683-4725 2 1 RESISTOR 4.7K 5% .2SW FC TC--400/+700 01121 C14?25 
RB 0683-4715 0 1 RESISTOR 470 5% .2~W FC TC--400/+600 01121 CB471S 
R9 0683-1015 7 2 RESISTOR 100 5% .25W FC TC--400/+500 01121 CII015 
Rl0 0683-1015 7 RESISTOR 100 5% .25W FC TC--400/+500 01121 CIUtS 

51 3101-1794 0 1 SWITCH- TOGGl.E 7-1A NS 28480 3101-1794 

Ull 1820-2102 8 2 IC LCH TTL lS D-TYPE OCTL 01295 SN74LS373N 
1112 1820-1209 4 10 IC BFR TTL lS NAND QUAD 2-INP 01295 SN74lS38N 
Ula 1 H20-1464 3 2 IC CNTR TTL BIN ASYNCHRO NEG-EDGE-TRIG 01295 SN74393N 
U19 1820-1464 3 IC CNTR TTL BIN ASYNCHRO NEG-EDGE-TRIG 01295 SN74393N 
U21 11:120-1199 1 2 IC INV TTL lS HEX 1-1NP .,295 SN74lS04N 

U"") 1820-1209 4 IC BFR TTL LS NAND QUAD 2-INP 01295 SN?41SJ8N 
U~)3 1 B20---1209 4 IC BFR TTL LS NAND QUAD 2-INP 01295 SN74LS38N 
U24 1820-1209 4 IC BFR TTL LS NAND QUAD 2-INP 01295 SN74lS38N 
U2S H120-2102 8 IC lCH TTL lS D-TYPE OCTL 11295 SN74LS313N 
U26 1820-1730 6 1 IC FF TTL lS D-TYPE POS-EDGE-TRIG CO" 0129~ SN?4LS273N 

U~'7 1820--1209 4 IC BFR TTL lS NAND QUAD 2-INP 0129~ SN14LS38N 
U28 1820-1199 1 IC INV TTL LS HEX l-INP 01295 SN14lS04N 
U;;>.9 11'120-1112 8 1 IC FF TTL LS D-TYPE POS-EDGE-TRIG 0129' SN74lS74AN 
U31 1820--1758 8 1 IC DRVR TTL S CLOCK DRVR QUAD 04113 I1CJ245l 
Ir~3 1020-2075 4 1 IC I1ISC TTL LS 01295 SN74LS245N 

U34 1820--1201 6 4 IC GATE TTL lS AND QUAD 2-INP 01295 SN14LS08N 
U.:\5 H120--1197 9 1 IC GATE TTL lS NAND QUAD 2-INP 01295 SN74lS00N 
U36 1820-1144 6 2 IC GATE TTL lS NOR QUAD 2--INP 01295 SN14lS02N 
1.r:~7 1820-1201 6 IC GATE TTL lS AND QUAD 2-INP 01295 SN14lS08N 
U3a 1820-1201 b IC GATE TTL lS AND QUAD 2-INP 01295 SN141S08N 

Ir~9 1f:120-0987 3 1 IC ENCDR TTL l 8--INP .,263 9JLl8PC 
U41 1820-1470 1 1 IC MUXR/DATA-SEl TTL LS 2-TO-l--UNE QUAD 01295 SN141S151N 
1..)43 1020-1701 1 1 IC I1ICPROC NI10S 8-BIT 34335 A"908IA-2DC 
U44 1820-1049 0 2 IC IcFA TTL NON-1 NV HEX 012'~ SN74361N 
U45 H120-1209 4 IC BFR TTL LS NAND QUAD 2-INP 0129~ SN14lS38N 

U46 1820-1209 4 IC BFR TTL LS NAND QUAD 2-INP 01295 SN14lSJ8N 
U47 11'120-1144 b IC GATE TTL lS NOR QUAD 2-1NP 01295 SN14lS02N 
U48 18::'0-1203 8 1 IC GATE TTL lS AND TPL 3-INP 01295 SN14lS11N 
lJ49 1028-0054 5 1 IC GATE TTL NAND QUAD 2-INP 01295 SN?4,," 
U51 1820-1049 0 IC BFR TTL NON-INV HEX 01295 SN74367N 

U~i8 1820--1209 4 IC BFR TTL LS NAND QUAD 2--INP 01295 SN14LSJ8N 
U59 1820-1202 7 1 IC GATE TTL lS NAND TPl 3-INP 01295 SN741S10N 
U61 1820-1209 4 IC BFR TTL LS NAND QUAD 2-INP 01295 SN14LS38N 
U62 1820-1209 4 IC BFR TTL LS NAND QUAD 2-INP 01295 SN?41S38N 
Ul10 1820-1213 0 3 IC FF TTL lS J-I( NEG-EDGE-TRIG PRESET 01295 SN?4LSI13AN 



Replac;eable Parts 

Reference HP Part c Qty Description Mfr Mfr Part Number Designation Number 0 Code 

UtI! 1820-1211 8 t IC GATE TTL LS EXCL-OR QUAD 2-INP 0129:'5 !:;N74LS8bN 
\J210 1828-1208 3 1 IC GATE TTL LS OR QUAD 2-INP 01295 SN74l.S32N 
U211 1820-1429 0 1 IC CNTR TTL LS DECO SVNCHRO 01295 SN74LStbOAN 
U:HO 1820-1411 0 2 IC LCH TTL LS D-TVPE 4-BIT 01295 SN74LS75N 
U311 1820-1411 0 IC LCH TTL LS D-TVPE 4-BIl 01295 SN74LS75N 

U410 1820-1213 0 IC FF TTL LS J-K NEG-[DG[-lRIG PRESET 0129'5 SN74L.SI13AN 
U411 1820-0b83 b 1 IC INV TTL S HFX l-INP 01295 SN74504N 
U510 1820-\213 0 IC FF TTL LS J-K NEG-EDGE-TRIG PRESET 01295 SN74LS113AN 
US11 1820-1201 b IC GATE TTL LS AND QUAD 2-INP 01295 SN74LS08N 

1201Ht'5S2 4 1 SOCKET-IC 40-CONT DIP-SLDR 28480 1200-0'5'52 
8150-2333 3 1 WIRE 30 WHITE TFE 28480 81'50-2333 



2640 1'1 A N U F A C T U R E R S COD E LIS T AS OF 07/07/8t PAGE 

MFR ZIP 
NO. I'IANUFACTURER NME ADDRESS CODE 

01121 ALLEN-BRADLEY CO MILWAUKEE WI 53204 
01295 TEXAS INSTR INC SEI'IICOND CMPNT DIV DALLAS TX 75222 
047t3 MOTOROLA SEMICONDUCTOR PRODUCTS PHOENIX AZ 85062 
07263 FAIRCHIilD SEI'IICONDUCTOR. DIU HOUNTAIN VIEW CA 94042 
28480 HEWLETT-PACKARD CO CORPORATE HQ PALO ALTO CII 94;'~04 

34335 ADVANCED MICRO DEVICES INC SUNNYVALE CA 94086 
34649 INTEL CORP MOUNTAIN VIEW CII 9505t 
52840 WESTERN DIGITAL CORP NEWPORT BEACH CII 92b26 
56289 SPRAGUE ELECTRIC CO NORTH ADAMS "II Ot247 
91637 DALE ELIECTRONICS INC COLUMBUS NE 68601 


