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This module uses the Tnte} R008-1 microprocessor as the c~ntral 
controlllnq element in the terminal. The processor fetches and 
eiecutes instructIons which are stored in the terminal's memory 
modules. 

2.0 OPERATING PARAMETERS. 

~ summary of ~peratino parameters tor the Processor (ROOS-l) Module 
is contained in tables 1.0 through 5.t. 

Tabl~ 1.0 Physical'Parameters 

================================================================================ 
Part Size (L x W x D) 

Number Nomenclature +1-0.100 Jnch~s 
---~-----~--- ---------~-------~-~-~---~~--~ -------------~--~-------~----------- ---------------~--~---~------- ---~---~---------------

02640-60008 Processor (8008-1) peA 12.5 x 4.0 x 0.5 

We1ght 
(Pounds) _ ... _----- .. ---------

6.31 

-~~~--------------------~--~-~-~~--~~----~~~-~-~~~------~--~-------~--~~~~-------~~------------~--~---~--~~--~---~----------~--~------~-------------~---~---

Number of Backplane Slots Required: 
. . 
~---------~------------~-~~-~-~--~--~-~--~~-~----~~~~------~------~-~--~--------------------------~----~--~--------------------~-----~~----~-------~--~~----~--
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This module uses th@ Tnte} R008-1 microoroc@ssor as the c@ntral 
controllinq element in the terminal. The processor fetches and 
eiecutes instructIons which are stored in the terminal's memory 
modules. 

2.0 OPERATING PARAMETF.RS. 

~ summary of ~peratlno parameters tor the Processor (R008-1) ~odule 
is contained In tables 1.0 through 5.t. 

Table 1.0 Phvsical'Parameters 

===============================================================::=============== 
Part. I 

Number I Nomenclature 
=============1============================== 

I 
I 

02640-60008 , Processor (8008-1) peA 
I 
I 
I 
I 
I 
I 
I 

Size (IJ x W X 0) 
+/-0.100 rnChE's 

----------------~-----~~-~------~---~------~-

12.5 x 4.0 x 0.5 

WeIght 
(Pounds) 

--.------~ ---------

6.31 

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

Number of Backplane Slots Required: 
. . 
--~----------------~~--~~~~~~---~---~-----~-~-----------------------~-~-~------~-------------------~~----~-~--~---~--------------~~-~-~---~--~~--------~~--~---~-
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Table 2.0 Reliability and Environmental Informqtion 

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

( X ) HP Class B ( ) Other: 

RE'strictlons: Type t~sted at product level 

============================================================================== 
Failure Rate: 1.005 (percent per 1000 hours) 

===;::=========================================================================== 

Table 3.0 Power Supply and CloCk Requl~ements - Measured 
(At +/-5% Unless otherwise Specified) 

~~~--.---~----~--~-------~--~~-~---~-----~-~-------------~-----------~~----------~---.------~---------------------------~------------~------------------------~--

.5 Volt supply +12 Volt supply -12 Volt Supply -42 Volt Supoly 

@ 400 mA (!l 005 mA @ 015 rnA 

NOT APPLICABLE 
-------------------------------------- -----------------------------------------~ .. ----~---~--~--~--~-~----~--~~-~--~ -------------------~-------~~---~~-----

115 volts ae 220 volts ac 

A A 

~OT APPLICABLE NOT APPLICABLE 
1===::===================:====================================================== , 
I 
I , 

Clock Frequency: 4.915 MHz +/- 0.1% 

====::=========================================================================== 
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Table 4.0 Connector Information 
================================================================================ 

connector 
and Pin NO. 

--- .. -------------------------
P1, Pin t 

-2 

-3 

-4 

-5 

-6 

-7 

-8 

-9 

-10 

-11 

-12 

-13 

-14 

-15 

-16 

-17 

-18 

-19 
-20 

-21 

-22 

Signal 
~ame 

------~-~-~-~--~ -------------~--+5V 

GNJ) 

SYS eLK 

-t2V 

ADORO 

AOORl 

AODR2 

AOOR3 

ADDR4 

ADOR5 

ADOR6 

AnDR7 

ADDR8 

ADDR9 

ADOR10 

AODRll 

AnDR12 

AODR13 

TIn 

C,ND 

Siqnal 
Description 

------~------~---------~--~~-------~----------------~--------------------~------~--~~-------+5 Volt Power Supply 

Ground Common Return (Power and Siqnal) 

4.915 MHz System ClocK 

-12 Volt Power Supply 

Negative True, Address 8it 0 

Negative True, Addr~ss Sit 1 

Negative True, Address Bit 2 

Negative True, Address Bit 3 

Negative True, Address Bit 4 

Negative True, Ad~ress Bit 5 

Negative True, Address Bit 6 

Negative True, Address Bit 7 

Neqative True, ~ddress Bit R 

NeQAtive True, Address Bit 9 

Neqative True, Address Bit 10 

Neqative True, Address Bit 11 

Neqative True, Address Bit 12 

N~qatlve True, Address Bit 13 

} Not 
} Used 

Negative True, Input Output/M~roorv 

Ground Common Return (Power and Siqnal) 
=====-===========================================:======~======================== 
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Table 4.0 Connector Information (Cont·d.) 
================================================================================ 
I Connector 
, arid Pin NO. 

, ====:=======:=== 
, P1, pin A 
I 
I -R 
I -c , 

··n 

-Ii: 

-F 

-H 

-"J 

-K 

-t 

-M 

-N 

-p 

·R 
-s 

-T 

-H 

.1 
I -v 
I , 
r -w 
I , , -x , 
I -y 
I 
I , -1: 

signal 
Name 

~-~---------~-~--------~-~-----
GND 

PWR ON 

RUSO 

BUSt 

RUS2 

BUS) 

BUS4 

RUS5 

AUS6 

RUS7 

---
WRITE 

PRTOR TN 

PRTOR nUT 

PROC ACTVF. 

RUSY 

RUN 

REO 

~TN 

Slqnal 
DescrIption 

----~-~--~-~~-~---~~-------~--------~~--~----------~----------------------------------------

} 
} 

} 

} 

r,round Common Return (Power and SIgnal) 

Not 
Used 

System Power On 

Neoative True, Data Bus Rit 0 

Neqative TruE', Data Rus BIt 1 

Neqative True, Data Rus Rit 2 

Neqatlve True, Data Bus Rit 3 

Neqative True, Data Bus Rit 4 

Neqative True, Data Rus Ait 5 

NeQatlve True, Data Bus 8it 6 

Neqative True, Data Bus Bit 7 

Negative True, Write/Read Tyoe 

Not 
Used 

Bus Controller Priority In 

Rus Controller Priority Out 

Neqative True, Processor Active 
(ControllinQ Bus) 

Cycle 

Neqative True, Bus Currently RUSY 
("-lot Available) 

Allow Processor to Access Rus 

NeQatlve TruE', Request (Bus nata 
Currently Valid) 

Neqative True, Data Comm Interrupt Request 
~-~-.--------------~-~-------~---------------~-------~-----~----------------------------------------------------------------------------------------------------
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TAble 5.0 ?4odule Bus Pin Fnnctf,ons fOr Input lnstructions 
========================================~======================================= 

Module Address: (ADOR 11,10,9,4) = (M?,M1,MO,A4) 

nurinq an Input Instruction the upper byte of 
the ad1ress reqister is loaded with the input 
instruction and the lower byte, with the contents 
of the accumulator just orior to the execution 
of t~e inout instruction. AODP4 is controlled 
by bit 4 of th~ accumulator. The other sevrn 
bits may be used by the 10 modul~ for strobes. 

M2 Mt MO = Module address from input 
instruction (TNP) 

A4 = Controlled by program: set by contents of 
bit 4 in accumulator before input 
instruction is ~xecuted 

A4 = 1 Modules 1,3,5,7,11,13,15,17 (octal) 

A4 = 0 Modules 0~2,4,6,10,12,14,16 (octal) 

Data 8us Bit Interoretation: 

87 - 80 Data from terminal bus is loaded 
into. accumulator (A-reg1ster) 
of microprocessor. 

I I Bus 
I Value I Signal 
1=======1============ 

o ADDR 15 
o ADDR 14 
o ADOR 13 
o ADDR 12 

M2 "nOR It 
Mt ADDR 10 
MO ADOR 9 

1 ADDR 8 
A7 ADOR 7 
A6 .ADOR 6 
A5 ADOR 5 
A4 ADDR 4 
A3 ADDR 3 
A2ADDR 2 
A 1 AODR 1 
AO AODR 0 

-----~- ----~~--~-----~~--- -~-------~-~ 
B7 RUS 7 
86 RUS 6 
B5 RUS 5 
84 BUS 4 
B3 BUS 3 
B2 RUS 2 
Bt BUS 1 
BO BUS 0 

~--~-------~~-~--------~-~~---~--~-~---
l=Logical l=~us Low 
O=Loglcal O=Bus High 
X=Oontlt Care 

--------~------~~---------~-~-~-----------

~-----------------------------~---------~-------------.-----~-------------------~----~--------~------~~-~----------------------------------~-----~-------------
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Table 5.1 Module Bus Pin Functions for Output Instructions 
====::=========================================================================== 

(AOOR 11,10,9,4) = (M2,M1,MO,Rl) 

Durina an output instruction, the instruction 
itself is 10~ded into the upper and lower bytes 
Of the address register. The format of the 
output instruction determines which module 1s 
addressed. 

M2 Mt MO = Module address from output 
instruction (OUT) 

R2 Rl - 01} AODR4 = 1 
11 ) 

R2 Rt - to} AOOR4 = 0 

Modules 1,3,5,7,11,13, 
15,17 (octal) 

Modules 0,2,4,6,10,12, 
14,16 (octal) 

R2 Rt - nO} Cannot be qenerated from processor 

Data 8US Bit Int~rpretatlon: 

87 - ~O Contents of accumulator (A-register) 
are gated to the terminal bus. 

Bus I 
Valut' Slanal I 

--------- ============1 -------
0 AOOR 15 
0 ADDR 14 

R2 flOOR 13 
Rt ADOR 12 
M2 ADOR 11 
M1 ADDR 10 
MO ~ODR 9 

t AOOR 8 
0 ADOR 7 
1 AOOR 6 

R2 AOOR 5 
Rl .AODR 4 
M2 AOOR 3 
Mt flOOR 2 
MO AODR t 

t ADOR 0 
-------- --------------- ..... _- .. ------------

B7 BUS 7 
86 BUS 6 
85 BUS 5 
B4 BUS 4 
83 BUS 3 
82 RUS 2 
8t BUS 1 
BO BUS 0 

~-~~--~-~-~---------------~~-----------
l=Logical l=Bus L9w 
O=Log1cal O=Bus High 
X=Don"t Care 

----~------~------------~--------~--------

~---.---------~~-----------------~-----~---~-------------------------------~-------_._--------------------------------------------------------------~------------
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3.0 FUNCTIONAL DESCRIPTTON. Pefer to the block diagram (figure 1), 
schematic diaaram (figure 2), timing diagrams (figures 3 and 4), 
component location diaqram (figure 5), and parts list (02640-60008) 
located in the appendix. 

The Processor (8008-1) Module consists of the following funct10nal 
qroups: microprocessor, cloCk generator, processor state decoder 
log~C, bus cycle logic, data reqister, upper and lower byte address 
reqisters, interrupt logic, and restart logic. 

3.1 MICROPRnC~SSOR. 

3.1.1 Jhe 8008-1 microprocess~r is an 8-bit central processing unit which is 
i~plemented on a sinqle LSI integrated circuit. The microprocessor 
Chi~ has a basic 8-bit architecture internally with an accumulator, six 
registers, a oroqram counter, and a subroutine return address stack 
(allowing seven levels of subroutines). 

3.1.2 The microorocessor (U3l) has 48 different instruction types of one, 
two, or three bytes per instruction. It has only one 8-b1t input/out
put bus whiCh is multiplexed between data and address information by 
the state outouts. The chip requires two phase clocks and has a hasic 
cycle time of 2.8 microseconds (two periOds of the nhase ClOCKS). The 
microprocessor has an address ina range of 16,384 bytes (14 bitsl. 

3.1.2.1 PrOcessOr siqnals. The microorocessor has eiqhteen pins includina two 
for power, +5 volts (Pin 1~) and -9 volts (Pin 1). Eight pins comprise 
the bidirectional bus (Pins 2 throuqh 9) which Is used for data and 
address output and data input. Three output siqnal~ 82 (Pin tl), 51 
(Pin 12), and SO (Pin 13) encode processor state information which is 
used to control the other loqic elements of the Processor (800B-1) 
Module. Two inputs (Pins 15 and 16) are us~d for the two pha5e clocks. 
lhe microprocessor provides. an outpllt called SYNC (Pin 18) which is 
use1 with the ClOCKS to dpflne a basic microprocessor CYcle (T-cycle). 
the remaininq siqnals are inputs READY (Pin 11) and INTERRUPT (Pin 18). 
Rr.AOY Is used to synchron1ze the microprocessor with the termin~l bus 
and INTFRRUPT is used to start the microprocessor durina a power on or 
reset sequence. 

3.t.?? Processor bus. T~e microprocessor bus is multiplexed, under control of 
the state outputs, for lower and upper address byte out, Instruction 
fptch, and data in or out of the processor. The direction of data flow 
is determined by control jnform~tlon available when the upper address 
byte Is outout durinq microprocessor statp 12. 
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Open-collector lnvertfna buffers (U33 and U43) qate information from 
the terminal bus when DATA IN STROBE (Ut3, Pin 6) is high. Inverters 
(U32 an~ U42) btiffer the data output from the microprocessor, since the 
output drive Is limited. The pull-up resistor networK (R2) and tran
sIstor (Q1) provide input drive current for the buffers (U33 and U43) 
and are disabled durinq output operations (decreasing the input cUr
rent). 

3.1.2.3 Processor states. The state outputs 52, 51, and SO encode eight micro
processor states as illustrated below. These states are on~ T-cycle 
(Or 2.8 microseconds) and indicate to the module processor state de
codp.r logic what the processor is doing. states 11 and T2 are used to 
out~ut lower and upper address hytes. State T3 is instruction fetch or 
data in or out and states T4 and T5 are used to exec~te instructions. 
wait is a special state entered when the READY line is not hIgh in time 
tor the microprocessor to enter the T3 state. This allows the Proces
sor Module to synchronize with the terminal bus and perform sinqle step 
oDerations during proqram development. State Ttl is a sp~cial Inter
rupt state which is entered only when a halt instruction is executed. 
stopped is the processor. ~tate entered after a halt instruction and is 
used to force the module into a power on sequence to pr~vent. the micro
processOr from dying unexpectedly. (Refer to figUre 3 for processor 
state timinq information.) 

S2 51 SO 

010 

o 0 t 

000 

o o 

t 1 1 

o 1 

o 1 o 

1 1 o 

8008-1 PROC~SSOR STATFS 

-------~----~--~-------~~------
T1 

T2 

Wait 

T3 

T4 

T5 

Ttl 

Stopped 

COMMENTS 
--~----~~-----~------~-----~~--~--~-~-----------------------Lower e1ght bits of address 

out of processor 

Upper six bits of address 
and two control bits 

Tf bus not r~adv processor 
will stay In this state 

Instruction or data in or 
out ot the processor 

Tnstruction execution 

Instruction executIon 

InterrUpt state, used to 
start processor 

Entered after halt instruction 
causes power on sequence 
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3.1.2.4 Instruction set. The microprocessor has 48 different instruction codes 
which can be one, two, or three bytes long. Each instruction begins 
with a memory read to fetch the first byte. If the instruction decoded 
is one byte only, it Is executed tn states T4 and T5. If mOre bytes 
are neede~ to complete the instruction, they are read dUrinq succeedinq 
memorY cycles. Instructions can be from 3 to 11 microprocessor states 
(each 2.S microseconds) plus any additional Wait states. Several in
struction codes (restart, input/output, and halt) require special 
handling. The halt instruction should not he u5ed because it will 
cause a power on sequence t~ occur, thus causlnq the microprocessor 
to begin executinq instructions at memory location zero. 

3.1.2.5 Input/output instructions. (See tables 5.0 and 5.1) The input and 
outout instructions are special cases in that the upper and lower byte 
ad9ress registers hold different information than when a memory read or 
write is performe~. When an output instruction is executed, the npper 
byte address reqister (H36 and U46) and lower byte address reoister 
(U35 and 045) both contain the output instruction when the address 
informat1on is qated to the bus. Ourinq an input instruction, the 
UDPer address byte contains the input instruction and the lower byte 
contains the contents of the accumulator just prior to the input in
struction fetch. Address information for input/output is then decoded 
bv the modules on the bus and outout data from the processor's accumu
lator reqister Is received by the addressed module or data from an 
addressed module Is loaded into the processor's accumulator reqister. 

3.1.2.6 Restart instruction. The special U$e of the restart instruction Is de
scribed in section 3.9. The microprocessor executes a subroutine call 

J.? 

3.2.1 

when it receives a restart instruction and the bus siqnal ATN Is low 
causinq a subroutJ.n~ call to one of eight predefined locations as en
coded in the Restart instruction. 

CLOCK G~NF.RATnR. 

The clock qenerator provides the reQuired two phase clocks to the 
8008-1 microprocessor. The two phase clocks are derived from the ter
minal bus system ClOCK by divldi.na the system clock down with a 
counter. Additional timinq information is aenerated lJsinq the SYNC 
outout (U31, Pin t8). 
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3.2.2 The basic microprocessor timing cycle is two periods of the phase 
clocks (each 1.4 microseconds) for a machine state Of 2.8 ml~roseconds. 
Each phase Of the clocks will occur during a T-cycle. Each instruction 
is made up Of three or more machine states, which determines the time 
that a particular instruction will take. The mIcroprocessor clock and 
processor state decoder outputs det~rmine the control and timing neces
sarv for the various module functions. 

3.2.2.1 Cnunter. The basic clock timinq ceriod is produced by a 4-bit counter 
(tJ4t) which counts seven periods and then is preset at Pin 1 to redo 
the sequence (1, 2, 3, 4, 5, 6, 7, with state 8 causing a preset). Two 
AND qates (U51, Pins 11 and 8) decode the counter states and produce 
microprocessor clock PHASE 1 and PHAS~ 2. 

3.2.2.2 SYNC flip-floD. The microprocessor SYNC output siqnal (Pin 14) goes 
high at the beginning of a prgcessor T-cycle and aoes low at the mid
point of the cycle, as shown in the ClOCK generator timinq diagram in 
figure 4. Flip-flop 0210 at Pin 8 latches SYNC on the PHAS~ 2 fall 
edge. The SYNC flip-flop outputs generate two additional s~qnals, 
PHASE 11 (Ut5, Pin 11) and PHASF. 12 (1116, Pin 11). These signals pro
vide timing information to the rest of the Processor (8008-1) MOdule. 

3.2.2.3 READY. The REAOY llne at Pin 17 is used to synchronize the micropro
~essor with the terminal bus. Flip-flop U110 at Pin 9 holds this 
information. It READY Is not high by PHASE 12 Of state T2, then the 
micToorocessor will enter the Wait state until READY does go hiah 
aqain, thus allowlnQ the microprocessor to enter state T3. 

3.3 PROCESSOR STATE DECODFR. 

3.3.1 The processor state decoder controls the Processor (SOOB-1) Modul~ by 
decodinq microprocessor states. The state decoder controls address 
and d~ta, in an~ out of the mlcroorocessor. 

3.3.2 The processor state decoder receives three outputs from the micropro
cessor Which have state i~formation encoded. This state information 
tells what the B-bit bus Is beinQ used for (data in or out, or address 
u~p~r or lower out) or If the microprocessor is in a special stat~ such 
as Watt or Stopped. The outputs of the processor state decoder logic 
control other module functions. 
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3.~.'.t State decoder. The mtcroDroc~ssor has three encoded state outputs 
(U31, Pins 13, 12, and 11) which are decoded by a one-of-eiaht decoder 
(022). The thr~e inputs pncode the eiqht microprocessor states, which 
decode as eiqht outputs (1)22, Pins 7, and 9 throuah 15). The outputs 
of the ~ecoder indicate when the micrOprocessor 15 in a particular 
state (low output). The only states not used in controlling Processor 
(~008) Module functions are states 14 and T5 Which are instructton 
execution cycles. 

3.3.2.2 Address register clocks. The processor state decoder logic uses the 
out~uts of the decoder and the PHASE 12 clock to strobe data into the 
upper <!J4~ and U36) and lower (045 and U35) byte address registers. 
The reqisters have clock and data enable inputs (Pins 7 and 9) which 
c~ntrol the address inputs. The upper byte address regIsters have 

WRITE (Pin 14), lID (Pin 13), and address inputs clocked in durlna 
state T2 and on the rislnQ edge of PHASE 12. The lower byte address 

------register has address inputs clocked in CLOwEF CLOCK) at lJ13, Pin 11 
durlna state Tl of all except output instructions and dUring state T2 
of output instructions. The four registers all have PHASF. 12 at Pin 
7 as the input clock which Is ouffered by a qate at Ut3, Pin 8. The 
llPp~r byte ~ddress reqister receives two control hits which represent 

WRITE and lID on the bus. TID is derived by de~odinq BTT7 and BIT6 of 

the upper address byte out Of the processor during state T2. WRITE is 
derived by de~odinq an input Instruction Or a write command from the 
two control bits of processor state T2. 

3.3.2.3 Data reaister clocking. The processor state decoder loqic also con
trols the data reqister (1134 and U44). Data from the microprocessor is 
clocked into th, ~ata register on the rising edqe of PHASE 12 Clock 
(U34 and 044, Pin 7) during state T3 of aJl (except JIO instructions) 
and during state T1 of an output instruction. nata is qated onto the 

hUS durinq write cycles when nATA OUT (U15, Pin 6) is low. Another 
siqnal, DAT~ TN STROBF (U13, Pin 6) is provided by the processor state 
decoder loqic to enable data from the terminal bus during read or input 
instructions. nATA IN ST~OBE controls the direction Of data on the 
8-bit processor bus and enables the current switch (01) so that resis
tor R2 can act as a pull-up to buffers U43 and U44. 

1.4 BUS CYCLE LOGIC. 
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3.4.1 The bus cycle loqic controls the microprocessor's access to the termi
nal bus, controls gating of data and address onto the bus, and controls 

-------------REO and PROC ACTIVE siqnals for the mOdul~. The RUN sIgnal trom the 
bus determines if the bus cycle will be allowed to begin, which enables 
h~l~inq the processor temporarily or single stepping during development 
Of ~rograms. 

3.4.2 A b\lS access is begun durlna proc~ssor state T2 and ended durlnQ state 
T3 for (reads or inDuts) and (during write or output). If the terminal 
bus is not obtained and ready before state 13, the processor will enter 
a Wait state by following its READY input (U3t, Pin 17). 

3.4.2.1 Bus cycle states. The thre~ J-K flip-flops labled PC" (U410, Pin 6), 
"D" (IJ410, Pin 8), and "E" (U310, Pin 6) imnlement a 6-state counter 
which times the terminal bus access. The six bus cycle states are 
summarized below. The Tdle state is in effect when no bus cy~le Is 
needed. Bus Rid Is the state which begins a bus cY~le. 8us Obtained 
is the state where the Processor (8008-t) Module qains control of the 

bus, makes BUSY lOW, and oates data and address to the terminal bus. 
The ReQuest state actually performs the data transfer on the bus and 
Access complet~ is the state which begins the last three states. The 
Release state 15 followed by Jdle and the Processor (8008-1) Module has 
then completed the terminal bus cycle. 

PF C FF D PF E 
---- ---- ----

0 0 0 

1 0 0 

1 0 

1 t 

o t 1 

o o 

BUS CYCLE LOGIC 

NA~E 

-~---------~------------------
Idle 

8us Bid 

Bus Obtained 

Request 

Access Complete 

Rel~ase 

COMMENTS 
--------~-----~-~---~--~-----------------~-~----------------Processor does not require 
t~rminal bus 

Feain terminal bus access 
(durinq T2 and RUN is high) 

Processor (800B-1) ~odule has 
control of terminal bus 

REO made true (data & address 
gate out during Bus ObtaIned) 

Beain proc~ss Of releasing 

bus, REO off 

Processor (8008-1) Module 
gives UP bus and Qoes to Jdle 
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3.4.7..2 BUS cycle start. A bUS cycle is bequn whpn the 12 state Is entered (or 
wai~ if bUS. is not ready) and th.e RUN line Is hiqh. This sets fli p-
flon "en Which makes th~ state counter qO from Idle to Bus Aid. The 
PRlOR OUT Signal Is disabled at U47, Pin 6 and then waits until the 
PRIOk IN slan~l is hlqh and the bus Is not available. Flip-flop "0" Is 
set at TJ48, pin 12 puttina the module in the Bus Obtained state, and 

makinq the bus busy by ~akinq BUSY at U38, Pin 3 low. 

3.4.2.3 When the module is In the Bus Obtained stAte it gates address and data 

to the bus and makes PROC ACTIVE tr'Je. The bUs cycle loqic stays In 
the Bus Obtained state until PEOUEST START at Ut8, Pin 6 qoes high. 
This will set flip-flop "F" and put the ·state counter in the ReqUest 

state. The mOdule then makes REO (03R, Pin 6) low which will begin the 
~us_oneratlon. The state counter will stay In the Request ~tate until 
fl10-flop "C" is reset by the RF:QlJEST STOP siqnal at UlS, Pin 3. 

3.4.2.4 Bus cycle end. The bUS cycle state counter enters the Access Complete 
state when flip-flop "e" is reset by REQU~ST STOP and flip-flop "E" 
beinq set (Request state). REQUEST STOP is high when a write is in 
proaress at PHASE 11 and when a read is in proqress at PHASE 12 of pro
cessor state T3 (Refer again to figure 3 for processor state timing 
information). After fltp-flop "C" is,reset, the bus cyCle loqic goes 

3.5 

3.5.1 

3.5.2 

to the Release state (REQ is brouqht high) and then to the Idle state 
with fllp-flo~s "0" and ,,~" b~ing reset on the next two clocks. The 
state counter is in the Idle statp and the bus has been released. 

DATA REGISTER. 

The d~ta reqi~ter holds data from the microprocessor durinq writes to 
memOrY Or during output instructions. The data comes out of the m1cro
pro~essor on the 8-hit m1croprocessor bus and is clocked into the data 
register. The data register 15 a 3-state latch and is oated onto the 
terminal data bus by the processor state decoder loqic during a write 
or output. 

The data registers (U34 and U44) hold the 8-bit output from the micro
processOr bus which is buffered by inverters (U32 and U42). Data is 
clocked into the reaisters on the rising edqe of PHASE 12 during pro
cessor state T3 of all writes (except lID) and durinq state T1 for 
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3.6 

3.6. t 

3.6.2 

3.7 

3.7.1 

3.7.2 

output instructions. The data reqisters are normally in the Off con
dition and the data req1sters are not enabled. Durinq data write or 
O'lt~ut, ho_ever, the data reqisters are enabled and drive the bus. The 

DATA OUT, signal at U15, Pin 6 enables data out when U15, Pin 3 and 
Ut8, Pin R are true. 

UPPER BYTE ADDRESS PEGISTER. 

Two 3-state la~ches (U46 and {'36) m~ke up the upper byte address req
ister and receive address inputs from the microprocessor bus durinq 
processor state T2. 

FOr a memory read or write, the register will hOld the most significant 

six bits (AODR11 thru ADOP8) and two bits of control (wRITE and 1/0). 
TMe two control bits are encoded from the processor bus BtT7 and RIT6 
and are loaded Into the upoer bvt@ address reqister (U46) at Pins 13 
and 14. Ourinq an T/O instruction, the instruction Itself, is loaded 
into the upper byte address register and is used to address 1/0 mod
ules. The ClOCK and enable signals for the registers are provided by 
the processor state decoder log1c. Address information from the reais-

~ ... ----~-
ters is qated to the terminal bus when PRhc ACTTV~ is hiqh. 

LnWF-R BYTE AonRp.ss FEGI~TER. 

Two 3-state latChes (045 and 1135) m~k.e UP the lower byte address reg
ister and rp.ceive address inputs from the microprocessor bus during 
processor state T1 (for memory access or an input instruction) and 
durinq statp T2 (for an output instruction). 

T~e lower byte address reoister will contain the least siqnificant 
eiqht bits of a memory addrpss for a read or Write. During an input 
instruction, the reqisters will hold the contpnts of the mIcroprocessor 
~rcuml1lator (A-reqister) orior to fetchinq the input Instruct~on. nur
ing an output instruction, the reqister will hold the output instruc
tion itself, which is sent out from the microprocessor durinq state T2 
of the instruction execution. The reoisters receIve clock and enable 
slaryals (U45 and Il35, pins 7 and 9) from the ~rocessor state decoder 
loqic. A~dress information In th~ registers Is qated to the terminal 

bUS when PROC ACTTVF Is true. 
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3.8 

3.R.2 

INT~RPUPT LnGTC. 

The Int~rrupt loqic ensures that the microprocessor inlt1altz~s 
correctly durlnq power on or reset. This logic also detects the micro
processor Stopped state and oerforms a reset function to enstlr~ that 
the_microorocessor does not rem~in halted. The start-up function is 
performed bv forcinq a speclal I-byte instruction into the micropro
cessor which causes the processor'to beqln executinq instructions at 
location zero. This special instruction is called a restart. 

The interrupt logic conSists of two J-K flip-flOPS, flip-flop "A" 
(lJ210, Pin 6) and flio-flOp "A" (03tO, Pin 8) which implement a 
count~r. The fOllowlnq Is a summary of the states and their meaninqs. 

FF A FE" B State Na~e Comments 
---- ---- -~-~-~-~---~---~ ~---~~-~---~---~-~----------~~-----------~----- -~----~~~--~---------------~~--

0 0 Begin Interrupt Either power on, reset or halt 

1 0 Interrupt Cause processor to enter T11 

1 Restart Fetch Gate Festart to microorocessor 

0 t Interrupts Off Sequence complete - go to Regin 
Tnterrupt if halted or reset 

3.8.2.1 The interrupt loqic state counter starts wh~n PWF ON at U210, Pin 4 and 
U310, p~n 10 resets the two flip-flops which puts the state counter in 
the Beqin Interrupt state. The state counter will qo to the rnt~rrupt 
s~ate on the next PHASE 12 clock and make the microprocessor INTERRUPT 
siqnal (U39, pin R) true. When the microprocessor enters the Til 
state, the interrupt loalc aoes to the Restart Fetch state at U39, Pin 
11 and causes the input buffers (U3l and U34) to force a restart in
struction into the microprocessor. Two bus drivers (U38, Pins 9 and 

11) are enabled bV RESTART and PROC ACTIVE and cause RUS2 and BUSO to 
be chanoed to "1'5" durina the fetch. During the fetch of the restart 

instruct~on RFQ Is not enabled, so the RESTART 0 oattern is present on 
the terminal hus. nn the next processor Tl state, the counter will 
advance to the Interrupts Off state. 
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3.8.1..2 Both power on_and reset cause the interrupt logic to start an interrupt 
seauence. This is oone by making PWR ON low. The state counter will 
advance throuqh the states described In section 3.8.2 until the micro
processOr has executed a restart instruction and has begun execution of 
terminal proqrams at location zero of the memory range. 

3.8.2.3 When the microprocessor executes a halt instruction, it wIll enter the 
stooped state. This is decoded bV the processor st~te decoder logic 

3.9.1 

at U22. Pin 9. The interrupt loqic state counter will be in the Inter
rupts Off state and will go to the Begin Interrupt state when flip-flop 
"~" is reset at U310, Pin 11. The state counter advances through the 
s~auence de~cribed tn section 3.8.2.1 and the mlcro~rocessor po,s out 
of the Stopped state and beqins executinq instructions at location 
zero. 

RF.START LOGIC. 

The restart logic block implements a spec~al hardware/software inter
rupt feature for the microprocessor. During ~rogram executi~n restart 
instructions will be placed in the program When a data comm interrupt 
is allowed. Th, Restart will be chanqed to an alternate 8008-1 in
struction code 1~ no data comm interrupt exists, otherwise a normal 
restart instruction will be performed. 

The restart instruction is a 1-byte subroutine call and is conditional-

ly expcuted based on the terminal bus ATN stgnal. If ~h~ ATN line is 
high, all restart instructions encountered will be modified to an al-

ternate 800R-' instructio~ code (see su~m~rv below). If ATN is low, 
the restart instruction will not be modified and a subroutine will be 
execute~ to service the interrupt condition. This allows the program 
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to control when it can be interrupted so that the modified instruction 
codes dO not make unexpected changes to the mlcroorocessor registers. 

RESTART TNSTPUCTIONS 

INSTFHCTION ATN = HIGH ATN = LOW SUBROUTINE START 
ADDPESS --- .............. _-- ... - _ ... _ .... -- ... --- _ .. _--_ ..... ..."... 

~-~-~-----~~--------------- ---------- ---------- -----------~---~ 
RST 0 llAH RST 0 0 
RST 1 LBH RST 1 8 (10 OCTAL) 
QST ? LCH RST 2 16 (20 OCTAL) 
PST 3 TJDH RST 3 24 (30 OCTAL) 
PST 4 1.EH RST 4 32 (40 OCTAL) 
RST 5 lJHH RST 5 40 (50 OCTAL) 
PST 6 TJLH RST 6 48 (60 OCTAL) 
QST 7 1,MH RST 7 56 (70 OCTAL) 

The restart logic m~kes a check during processor state T2 of an in-
- -

struction fetch at U17, Pin 6 and 12 to see if ATN 15 low. If ATN is 
low or 1~ it ~s not an instruction fetch, the Restart Disab~e fll~-flop 
is reset at U59, Pin 5, which disables the restart instruction decoding 

and allows data to pass unmodified. If ATN is hiqh. (no interrupt),. the 
restart instructi~n decodinq at U1.1, Pin 8 will mOdify all restart in
struct,ons accord ina to the. r~start instruction summary above. This 
mOdifying is done bv disablina the buffers (U43, Pin 6 and 3) which 
chanqe BIT7 and 61T6 Of the instruction from "0" to "tHe 
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Replaceable Parts 

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

02 L40-60008 1 PROCESSOR 'SOOS-l) ASSEMBLY 28480 02640-6QOO8 
DATE CODE: A-1435-22 
REVISION CODE: 0+-15-76 

I.J. 011:0-0393 1 CAPACITOR-FXO 39UF+-10Z 10VDC TA 56289 1500396)(901082 
1.2 OltO-1746 1 CAPAC I TOR-FXO 15UF+-I0Z 20YD~ TA 562S9 150DI56X902082 
1.3 OH0-20S5 12 CAPAC I 10R-FXO .01UF *S0-20~ 100iiYDC CER 2S4S0 0160-2055 
1.4 o Lt0-20S5 CAPACITOR-FXO .0lUF *S0-20~ 100WYDC CER 284S0 0160-2055 
1:5 OH0-20S5 CAPAC IJOR-FXO .01UF *S0-20: 100WVDC CER 2SltSO 0160-2055 

1.0 OH0-20!i5 eAPACITOR-FXG .01UF .S0-201: 100liYDC CER 281t80 0160-2055 
I;] OH0-20S5 CAPAC I TOR-FXO .01UF ~S0-20' 100WVDC CER 2S480 0160-2055 
I. Ii Olt0-20S5 CAPAC IJO R-FX 0 .01UF *S0-20' 100WYDC CER 2S480 0160-2055 
1.9 OltO-20!>5 CAPAC I TOR-FXO .01UF .a 0-2 0' 100lliYDC CER 281t80 0160-2055 
1:10 !llt0-20SS CAPAt ITOR-FXO .01UF ~80-2~ 10O.YDC CER 28480 0160-2055 

ell 01to-.20S5 CAPACITOR-FXD .01UF *80-20~ 100wYOC CER 28480 0160-2055 
1.1£ Olt0-205~ tAPACITOR-FXD .01UF "'60-20' 100lliYDC CER 28ltSO 0160-2055 
I.b Olto-l055 CAPAtITOR-FXO .01UF ... 80-20' 100WVDC CER 2Slt80 0160-2055 
(.1'0- GLt0-20S5 CAPACITOR-fXO .0lUf .S0-20~ 100WVDe CER 281t8O 0160-2055 

I.Kl 19C2-0651 1 DIODE-LNR 9.09V 5' 00-15 PD=ll11 TCa+.057' i81t80 1902-0651 
I:K£ 19 Cl-0040 1 DIODE-SWITCHING 30Y 50MA 2NS 00-35 2SltSO 190 1-00 ItO 

El G3to-Ol,4 1 TERMINAL-STUD SGl-PIN PRESS-MTG 2SltSO 0360-0124 

(Jj, 16 !Le-0401 1 TRANSISTOR MPN 2H41t01 SI Tu-92 P0=310MW 04113 2N~01 

IU 1810-01"~' 2 ~ETWCRK-IES i-PIN-SIP .125-PIN-SpeG 11236 750 
1<2 IS 10-0125 NETWORK-RES 8-PIN-SIP .12S-PIN-SpeG 11236 750 
u;) 06S-474!S 3 RESISTOR 4.7k 51 .25W Ft TC3-~OO/.700 Oll21 C84125 
1(4 06f:3-~705 1 RESISTOR ~7 5' .25W Ft TC=-400/.500 Oll21 C84705 .,5 06€3-4lZ5 RESISTOR 4.1. 51 .25W FC Te:-400/.700 01121 C81t725 . 
tlb Obf3-ItU5 RiSISfOR 1t.7 .• 5' .25w FC TC--400J+700 01121 CBlt725 

UI1 18~0-1203 3 Ie-Dl GIT Al. SJi74lS11N TTL lS TPl 3 AND 01295 SN74lS11N 
lJl.: 1a.<O-U97 2 It-DIGITAl. S_74lS00N TTL lS QUAD 2 NAND 01295 SN74lS00N 
(JJ.3 18'<0-0511 1 Ie-DIGITAL S.7408N Til QUAD .l. AND 01295 SN140SN 
IH4 18~o-U4~ 2 Ie-DIGITAL SN74lS02N TTL lS QUAD 2 NOR 01295 SN74lS02N 
IJl5 18"o-U91 It-DIGITAl. SN7~SOON TTL lS QUAD 2 NAND 01295 SN14lS00N 

5 
illb 18~0-1201 Ie-DIGITAl SN74lS08N TTL LS QuAD 2 AND 01295 SN74lS08N 
(Jl7 11>,,0-1203 IC-DIGITAl SN74lS11N TTL lS TPL 3 AND 01295 SNlltlSl1N 
(d.d 18'<0-1208 1 IC-DIGITAl S~74lS32N TTL LS QUAD 2 OR 01295 SN71tlS32N 
IU2 18'<0-1216 1 Ie-DIGITAL SN7~S13S~ TTL LS 3 01295 SN7Itl S138N 
lJ2'J 18.<o-U4 ... Ie-DIGITAL SN7~S02N TTL lS QUAD 2 NDR 01295 SN74lS02N 

LJ.H 18'<0-1221 1 IC-DIGITAl t8008-1 Mas 3461t9 CSOOS-1 
1J,3,2 1a.<O-U99 3 Ie-DIGITAL SN74lS0ltN TTL LS HiX 1 01295 SN1ItlSOItN 
lJ3~ Hl,,0-1209 :3 Ie-DIGITAL SN74lS:3SN TTL lS QUAD 2 NAND 01295 SN74lS38N 
IU<t 18.<0-0!>14 6 It-DIGITAL DMS55lN TTL QUAD O-TYPE 270llt DMS551N 
113:. 18.<0-057lt Ie-DIGITAL aMS55lN TTL QUAD D-TYPE 270 lit DMS55lN 

IJ3u 18.<o-O:)7it It-DI GIT Al aMaS51N TTL QUAD o-TYPE 270llt DMS551N 
(Hl 18.<0-11'J9 IC-DIGITAl SN7~S04N TTL lS HEX 1 01295 SNlltlSOItN 
,HI> 18,,0-1209 Ie-DIGITAL SN7ltlS3SN TTL lS QUAD 2 NAND 01295 SN7~lS38N 
IH9 11l.<0-1.201 Ie-DIGITAL SN7~SCSN TTL lS QOAD 2 AND 01295 SN7ItlS08N 
1)4.1. 18'<0-1193 1 IC:-DIGHAl S.7~lS197N TTL lS BIN 01295 SN74lS197N 

U42 18.<o-U99 Ie-DIGITAL SN74lS0~N TTL lS HEX 1 01295 SN7~lSOItH 
lJ'o-3 18'<0-12009 IC-DIGITAL SN74lS3SN TTL lS QOAD 2 NAND 01295 SN741S38N 
114'0- 18,,0-0574 it-DIGITAL DMa551N TtL QUAD D-TYPE 270llt DMS55lN 
,J4!J lS.<0-0574 IC-DIGITAl 0.S551N TTL QUAD D-TYPE 210 lit DMS551N 
U40 18'<0-0574 Ie-DIGITAL aMS551N TTL QUAD O-TYPE 27011t DM8551N 

lJ47 18'<0-1201 It-DIGITAL SN74lSCiN TTL lS wUAO 2 AND 01295 SN74lS0SN 
LJ4d 18'<0-1203 It-DIGITAl. SN74lS1lN TTL lS TPl 3 AND 01295 SN7ltlSllN 
lJSJ. lS.<o-l201 Ie-DIGITAL SN7~S08N TTL lS QUAD 2 AND 01295 SN7ltlS08N 
1)110 1820-1112 Ie-DIGITAl. SN7~S74N TTL LS DUAL 01295 SN74lS71tN 
1J":10 1a'<0-12li.J 3 it-DIGITAL s.N74lS113N TTL lS DuAL 01295 SN7~LS1l3N 

lJ310 HI.i:0-1213 it-DIGITAL SN74lS113N TTL LS DUAL 01295 SN7ItlSlJ;3N 
1J410 la'<O-ll113 Ie-DIGITAl. SN7~lS113N TTL LS DUAL 01295 SN7ItlSl13N 

lW3J. 12Co-05:19 1 SOCKET-IC IS~ONT DIP-SlDR 28480 1200-0539 


