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t.o I~TRonUCTTON. 

The Terminal Dunlex Reaister ~orlule is a aeneral purpose oarallel 
input/outout module for use in the HP 264XX DATA TERMINAL familv. The 
interface has TTL levels (+5 volts ~nd around) for eIqht input data 
bit~, eiqht output data bits, and eight input status bits. The mOdule 
also has two command flip-flops (Tn and Out) for control of dAta flow. 
Jum~er options allow the module to be con~iaured In severa] ways for 
increased flexibility. 

2.0 OPERATING PARAMETERS. 

A summary of operatinq parameters for the Terminal Duplex Reqister 
Module Is contained in tahles 1.0 throuqh 6.4. 

Table 1.0 Physical Parameters 

--~-------------~-----~-----~---------~---~-------~-~---~-~--~--~-~~--~----------------~------------~-----~-----~---~-----~~---------------------------------~-
Part 

Number Nomenclature 
Size (L x W x 0) 

+1-0.100 Inches 
Weight 

(Pounds) 
-----~---~--- -----------~~--~-~----~~----~- ~~~-~-----------~-----~ ---~------------------ ------------------------------ -----~----------------- ~--------

02640-60031 a-Bit Duplex Reqister peA 11..9 x 4.0 x 0.5 0.38 

9871 Cable Ass~mblY N/A N/A 

02640-60135 9866 Cable Assemblv N/A N/A 

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

Number of Backplane Slots R@qulred: 1 

================================================================================ 
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t.o I~TRonUCTTO~. 

The T~rminal Dunlex Reqister ~orlule Is a qeneral purpose oarallel 
input/outout module for use in the HP 264XX DATA TERMINAL family. The 
interface has TTL levels (+5 volts And around) for eiqht input data 
bits, eiqht output data bits, and eight input status bits. Th~ mOdule 
also has two command flip-flops (Tn and O~t) for control of data flow. 
Jumoer options allow the module to be confiaured In severa] ways for 
increased flexibility. 

2.0 OPERATING PARAMET~RS. 

A summary of operatinq parameters for the Terminal Duolex Reqister 
Module Is contained in tahles 1.0 throuqh 6.4. 

Table 1.0 Physical Parameters 

-~~-----------~-~-----~-----------~-~-----~-~-----~-------~~----~~~---~---------------~-------------------------~---~-----~---------------------------------~--Part 
Number 

------------- ... --------------

02640-60031 

0264(\-60116 

02640-60135 

Size (L x W x D) 
Nomenclature +/-0.100 Inches 

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

A-Sit Duplex Reqister peA 1?'.9 x 4.0 x 0.5 

9871 Cable Ass~mblY N/A 

9866 Cable Assemblv N/A 

Weight 
(Pounds) 

-------------------

0.38 

N/A 

N/A 

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

Number of Backplane Slots Rp.quired: 1 

:=============================================================================== 
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Table 2.0 Reliability and Environmental Information 

====::=========================================================================== 

Envi.ronmental: ( X ) HP Class B ( ) Other: 

IH~strictions : Type tested at product level 

~--.----~-----------~-------~--~~---------~--~---~-~-------~~---~-~-----------------------------------------------------------------------------------------
Failure Rate: 0.609 (percent per 1000 hours) 

====::=========================================================================== 

Table 3.0 Power Supply and Clock Requirements - Measured 
(At +1-5~ llnless Otherwise Specifipd) 

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

... C; Volt Supplv +12 Volt Supplv -12 Volt supply -42 Volt Supply 

rnA rnA rnA 

NOT A PPL IC ABlJE NOT APPLTC ABIJE 
---.. ---------------------------~------ -------------~--------~---~-------~---~ ----.------------~--------------------- ---------------------------------------

115 volts ac 220 volts ac 

A A 

NOT APPLICARL~ NOT J\PPLICARLF' 

---~.---------------~-----------------------------------------------------~-------_.----------------------------------------------------------------------~---

Clock freouE'ncy: 4.91.5 MHz 

====::=========================================================================== 
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Table 4.0 Jumper D~flnltlons 
================================================~=============================== 

peA 
Oesiqnation 

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

WI - (U13) 

Jumper A 

C 

0 

E 

F 

G 

H 

(tunct Ion 

--------~---------~-~---~------~-------------------~--------~ Tn , Out 
==============================t============================== 

1K lnpnt termination 
to GNO 

tK Input termination 
connected to +SV 

_ .... -----
Set nut FF~ on OUTPUT = 

Not Used 

Module ADOF4 = 0 

~odule ADDR9 = 0 

"4odule AnORIO = 0 

\1odule ADOPl1 = 0 

Low 

, 
t , 
I 
t , , , , 

NO F.ffect } 
} 
} 

NO Effect 

NO Effect 

} 
} 

One in 
and 
One out 

Not Used 

Module AOOR4 = 1 

Module AODR9 = t 

Module AOOR10 = 1 

Module AOORll = 1 

===================================-============================================= 
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~~--.----~~----~--~~-----~-----~-~--~--~-----~-----------~---~----------~------~---~.------------~-------~----------~--------------------------------------------
Function 

peA - -
Df~slQnatlon In Out 

---_.------------ -----~-----~--------~--------- -------------------~-------------_.------------ ----------------------~------- ------------------------------

'112 - (H15) 

Jumper \.J 

K 

N 

p 

() 

Low on DEVICE IN 
Resets Tn FF 

Low on nEVICE OUT 
Resets nut FF 

COMMANO TN is hiah 
when In fF Is s~t 

COMMAND OUT Is high 
when Out FF Is set 

OlJTPUT F:NABLE Is hiqh 
when Out FF is set 

Selects neqative 1 
microsecond pulse 

Selects positive 1 
~icrosecond pulse 

Selects +5 volts on 

} 

} 
} 

Hiqh on DEVICE TN 
Resets In FF 

Hiqh on DFVICE OU~ 
Resets out FF 

COMMAND IN is low 
when In FF Is set 

COMMAND OUT Is low 
when Out FF is set 

OIJTptJT ENARLF: always high 

} Selects only one. Others 
} must be out. SIgnal goes 
} out at P2, Pin s. 
} 
} 
} 

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



13?55 
Terminal D'lplex Peoister Module 

13255-91031/06 
Fev AUG-01.-76 

5.0 Connector Information 
~-------------------~-------~~------~-----~-------~---------~-~-~-~---------------------------------------------~----------------------------------------------Connector 

ana Pin NO. 
-----------------_ .. ---------

Pt, Pin 

-? 

-1 

-4 

-5 

-7 

·9 

-10 

-11 

-12 

-13 

-14 

-15 

-16 

-'.7 
-18 

-19 

-20 

-21 

-22 

Siqnal 
Na'l'\e 

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

AOORO 

AOOJ:ll 

ADOR2 

ADOR4 

AOOR9 

AODRI0 

AODR11 

110 

GND 

slqna] 
DEtsC'riptlon 

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

} 

} 
} 

+5 Volt Powp.r Supply 

Not u!;ed 

4.91.5 MHz Svstem ClOCK 

Not used 

Negative True, .Address A1t 0 

Negative True, Address Bit 1 

Neqatlvp True, Address Bit 2 

Not used 

Negative True, Address Bit 4 

} Not used 
} 
} 
} 

} 
} 
} 

Neqative True, Address 8it 9 

Negative True, Address Rit 10 

Np.qattve True, Address Bit 11 

} Not used 
} 
} 
} 

Neqative True, Input OutputlMemOrY 

Ground Common Return (power and Signal) 
================================================================================ 
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===='============================================================================ 
connector I Signal 

and Pin NO. I Name 
-------------- ------------------------------ ----------------Pt, Pin ,. GND 

-c 
-0 PttlR ON 

-E RUSO 

-F Bust 

-H BUS2 

-J BUS3 

-K BUS4 

-T, QUS5 

-"" BUSb 

-N BUS7 

.. p WRITE 

-p 

-S 

-T PRIOR TN 

-TJ PRJOR nUT 

-v 

-w 

-x 

-y Pt;O 

-7. 

Siqnal 
Descript.ion 

============================================== 
Ground Common Return (Power and Signal) 

} 

} Not used 
} 

System Power On 

Neaative True, Data Bus Bit 0 

Neoatlve True, Data Bus BIt 1 

Neqative True, Data Bus Bit 2 

Neoatlve True, Data 8us Ait 3 

Neoatlve True, Data Bus Ait 4 

Negative True, Data Rus Bit 5 

~'eoat 1 ve True, Data Bus Rlt 6 

Neoatlve True, Data Rus Bit 7 

Neoatlve True, Write/Read Type Cycle 

} 

} Not used 
} 

Rus ('ontrollp.r Priority In 

Rus Controller priority nut 

} 

} 
} Not us~d 
} 

} 

Neaatlve Tru~, Request (RuS Data 
Currently Valid) 

Not used 
----.---------------~----~-----------------------~---------~-------~---~---~----~---.------------------------.-~-~--------------------~---~-~--------------------
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Table ~.1 Connector Information 
================================================================================ 

Connector Slqnal 
and Pin NO. Name 

-------------- ---------------~------------- -----------~--~-
p2, Pin 1 cnMMAND IN 

- 2 DF-VIer. TN 

---.... ---- 3 DATA OUT 7 

---------- 4 DATA nUT 6 

---~------ 5 DATA nUT c; 

------- 6 DATA nU1' 4 

... --~~--- 7 DAT.l\ OUT 3 

--....------- 8 DATA nUT 2 

------- 9 DATA nUT 1 

... ~------
-10 DATA nUT 0 

-t1 STATUS 6 

-12 STATUS 4 

-13 STATUS 2 

-14 STATUS 0 

Siqnal 
Description 

============================================== 
In Flfp-FloD (PolarItv selected by 

Jumper L) 

In Flfp-Flop Reset (Polaritv selected bv 
Jumper lJ) 

Negative True, Data out Reqister Ait 7 

Neqative True, Data Out Reqister Alt 6 

NeqAtive True, nata out ~eqlster Ait c; 

Neqattve True, nata Out R~qister Pit 4 

Negative True, nata out Reqister Hit 1 

NPqatlvp True, Data out Reqister Bit? 

Neqattve True, nata Out Reqister Pit 1 

Neqatlvp True, Data out Reqlster Rit 0 

Status Rit 6 

status Rit 4 

status Rit '2 

-----Neqatlve True, Status Bit 0 

-15 GROtJND Ground 
================================================================================ 
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================================================================================ 
COlnnector I Signal 

and Pin NO. I Name 
-------------- ------------------------------ ----------------P2, Pin A rOMMANO OUT 

- B DEVICE OUT 

----- C DA'rA IN 7 

.--------- D DATA IN 6 

~----- E DATA IN 5 

--------- F DATA IN 4 

~------- H DAT~. TN 3 

--------- J DATA TN 2 

.........-.----- K DATA TN 1 

- L DATA TN 0 

- M STATUS 7 

- N STATUS 5 

- P STATUS 3 

-------- H STATnS 1 

- S STROBE 

Siqnal 
Description 

~--~-~--~~-----~--~-~------~------~------------------~-------~------------~----------------Out Flip-Flop (Polarity selected by 
Jumper M) 

Out Flip-flop Reset (Polarity selecterl by 
Jumper K) 

Negative True, nata In Reqister 7 

Negative True, nata In Register 6 

Neqative True, nata In Register 5 

Negative True, Data In Reqister 4 

Neoative True, Data In Peqist~r 3 

Neoative True, nata In Reqister 2 

Neqative True, nata In Reqister 1 

Negative True, Data In Reqister 0 

Status Bit 7 

Status Rit 5 

status Rit 3 

Neqative True, Status Bit 1 

Pulse or +5 Volts (Selectable by Jumpers) 
=====::========================================================================== 
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'fable 6.0 Modulp Rus Pin Assiqn~ents 
==================================================================-============= 

Function 
performe~: Output Oata 

Poll Bft: Not Applicable 

Module A~dre5s: (ADDR 11,10,9,4) = (HGFE) 
Address determined by 
Jllmpers H, G, F, and F' 
Jumper nut = 1 Jumper In = 0 

Function Soecifier: Not APplIcable 

Data Bus Bit Interpretation: (Note: These signal~ 
are neq~tlve true on the P2 interface.) 

R7 nutput Data Rit 7 

R& Output Data Ait 6 

RS ~utput Data Bit 5 

84 Output Data Rit 4 

83 output Data Rit 3 

R2 nutput Data Bit? 

R1 nutput Data Ait 1 

BO Output Data Rit 0 

Bus 
Value Siqnal 

--------. -~ .... ----------------- ---_ .... _-_-._---
X ~DDR 15 
X ADnR 14 
X ADDR 13 
X ADDR 12 
H ADOR 1 t 
G AODR 10 
F' ADOR 9 
X ADnR 8 
X ADnR 7 
X ADOR 6 
X AonF 5 
E ADOR 4 
X ADOR J 
X ADOR 2 
X "DOR t 
X ADnR 0 

------- .. ---~--------... ------ -------------
137 BUS 7 
86 RUS 6 
B5 RUS 5 
84 BUS 4 
133 BUS 3 
82 BUS 2 
81 RUS 1 
BO RUS 0 

-~-~~----~~-~~----~-~------~--~------~--
l=Logical l=Bus Low 
O=Loqical O=Sus High 
X=Don~t Care 
-~-~~-~----~-~-~-~----~--~------------~---

================================================================================ 
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Table 6.1. Module Bus Pin Assiqnments 
~-----.--~---~----~~--~-~----~----~--~-~-----~---~~--~-----~----~--~~--~-~-~-~--~ ---~--.-~---------~-----~---------~---------~----~--~----------------------~--~--Function 

Performed: Input Status 

Poll Bit: Not Applicable 

Module Address: (ADDR 1t,10,9,4) = (HGF~) 
Address determined bV 
Jumpers H, G, F, and E 
Jumppr Out = 1 Jumper Tn = 0 

Function Soecifier: ADDR 0 = 0 
ADDR 1 = 0 
AODR 2 = 0 

Data Bus BIt Interpretation: 

R7 Inout Status Bit 7 

Rb Jnput Status Bit 6 

B~ Input Status Btt 5 

84 Tn"ut Status Bit 4 

83 Inout Status Bit 3 

~2 Input Status Bit 2 

B1 Input Status Bit 1 } 
} 

} 
} 

Tnout Status Bit 0 } 

NOTE: These signals are 
neqative true on 
the P2 interface. 

Bus 
Value Siqnal 

------- ---~------- ... -----_ ...... ------------
X ADDF 15 
X ADDR 14 
X AODR 13 
X ADOR 12 
H AOOR 11 
G ADOR 10 
F AOOR 9 
X AonR 8 
X AOOR 7 
X AOOR 6 
X AODR 5 
E AOOR 4 
X ADOR 3 
0 ADDR 2 
0 ADDR 1 
0 ADOR 0 

------~ --_ ... _--------- ........ -- --~---------
81 BUS 1 
H6 BUS 6 
B5 RUS 5 
B4 RUS 4 
83 BUS 3 
82 AUS 2 
B1 AUS 1 
80 BUS 0 

---~---------~--------~---------------~-l=Logical l=Bus Low 
O=l,ogical O=Bus Htgh 
X=Don(lt Care 

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

-----------------~----------~-~-~---~-------------------~---~--------~----------------,-----------------------------~----------------------------------~---------
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Table 6.2 Modu!p 8us Pin Assiqnments 
================================================================================ 

F'unction 
Performed: Tnput nata 

pol! Bit: Nnt APplicable 

Module Address: (AOnp 11,tO,9,4) = (HGFE) 
Adnrpss determined bv 
Jumpprs H, G, F, and E 
Jumper Out = 1 Jumper Tn = 0 

F'unction Specifier: ADDR 0 = 1 
An DR 1 = 0 
ADOP 2 = 0 

Data BllS Bit I.ntprpretatlon: (Note: Thpse siqna!s 
are neqative true on the P2 interface.) 

A1 Tnput nata Kit 7 

R6 Input nata Bit 6 

AS Input Data Bit 5 

A4 Tnnut Data Bit 4 

83 Tnput Data Bit 3 

82 Tnput Data Bit 2 

B1 Input nata Bit 1 

80 Input Data Bit 0 

8us 
Value Siqna! 

----~ .. -- -~--.---------_ .... _- .. -. ... ... -----_ ....... ---
X AOOR 15 
X AOOR 14 
X ADOR 13 
X ADOR 12 
H ADOR 11 
G ADDR 10 
F ADOR 9 
X ADDR A 
X ADOR 7 
X ADDR f) 

X ADOR 5 
E ADOR 4 
X ADOR 3 
0 ADDR 2 
0 ADOR t 
t AOOR 0 

-------- -~ ... -----.. ----- .... .-._-- -----------..... 
B1 RUS 1 
86 BUS 6 
B5 AUS 5 
84 RUS 4 
83 AUS 3 
82 AUS 2 
Bl BUS t 
80 BUS 0 

---~--~---~--~~-~-~--------~--~-~-------
l=Loqica! l=Bus Low 
O=Logical O=Bus High 
X=Oon't Care 
---------~----~---~------------------~----

======================================================::::::::::::::=:=:::==:=:= 
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Table 6.3 Module Rus PIn Assignments 
------.--------~-~---~----~--~--~--~---~---~-------~---~---------~-~--------------~----.-----------------~-----------------------------------------~ -------------

Fu.nction 
Performeo: Read settings of command Flip-Flops 

Poll Bit: Not Aopllcable 

Module Address: (ADDR 11,10,9,4) = (H~r~) 
~d~ress determined bV 
Jumpers H, G, F, and E 
Jumper Ont = 1 ,Jumper In = 0 

Punction Soe(:'ifier: AODR 0 = 1 
ADOR t = 1 
AODR 2 = 0 

Data BUs Bit Interoretatlon: 

P.7 Tn Flio-Plop (0 = Reset, 1 = Spt) 

Ao ~lways 0 

At> Alwavs () 

A4 Alwavs 0 

Bj Alwavs 0 

B2 Always 0 

RI Always 0 

AO (0 = kPset, 1 = SPt) 

Rus 
Value Slqnal 

--- ... -~- ----- .. --_ ...... -------- ------------
X AODR 15 
X ADDR 14 
X AOOP 13 
X ADDR 12 
H ADOR 11 
G ADOR 10 
F ADOR 9 
X ADDR 8 
X l\onR 7 
X AonR 6 
X ADDR 5 
E ADDR 4 
X AOOR 3 
0 AOOR 2 
t ADOR t 
t AOOR 0 

------- ---------------_ ........ - --------- ... ---
87 BU~ 7 
86 AUS 6 
AS RUS -; 
84 AUS 4 
B3 BUS l 
B2 AUS 2 
B1 BUS 1. 
BO RU~ 0 

-------------~--------------------------
l=Loq~cal l=Btls LOw 
O=Logical O=Pus Hiqn 
X=Oon·t Care 
------~------~------------~---------------

----------------~-~---------------~-----~---------~------------------------------------------------------------------------------------~--------~---------------
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Table 6.4 Module Bus Pin Asslqnments 
================================================================================ 

Function 
Performed: 

poll Bit: 

Set/Peset Command Flip-Flops 
(Input Operation) 

Not Applicable 

Module Address: (ADDR 11,10,9,4) = (HGfE) 
~ddress ~eterm~ned by 
,J u m per s H, G, F, and E 
Jumper Out = 1 JumpPf In = 0 

Function Soeci f ler: 

1\2 Al 1\0 
---- ------ ----

0 1 0 Output Pulse 
1 0 0 Reset nut flip-flop 
1 0 1 Reset In flip-flop 
1 1 0 Set Out flip-flop 
1 1 1 Set In flip-flop 

nata BUS R1t Interpretation: 

B7 Alwavs 0 

86 Always 0 

A5 Alwavs 0 

B4 Alwavs 0 

fl3 Always 0 

B2 Always 0 

Rt Always 0 

AO Always 0 

~us 
Value ~iqnal 

------- ----------- .... ------- -- .... _------_ ... 
X ADDR 15 
X ADOR 14 
X AODR 13 
X "DOR 12 
H ADOR 11 
G AOJ)R 10 
F ADOR 9 
X AonR 8 
X ADOR 7 
X ADDR 6 
X ADDR 5 
E ADDR 4 
X ADDR 1 

A? ADDR 2 
At ADDR 1 
AO AOOR 0 

------- ------------------ .... - ------------
87 BUS 7 
86 BUS 6 
85 BUS 5 
B4 AUS 4 
83 AUS 3 
B2 BUS 2 
At AUS 1 
80 RUS 0 

-----~-~----------~-.... ----~--------------
1=Loqical 1=Bus LOw 
O=Loqical O=Bus High 
X=Oon't Care 

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

==================================================:============================= 
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3.0 FHNCl TONAT, nESCRIPTIUN. Refer to the block d j aqram (f iqure 1.), 
sChematic diaqram (fioure 2), component location diaqram (figure 3), 
and parts lists (02640-60031, 02640-60116, and 02640-60t35) locat~d 
in the appendIx. 

3.1 

3.1 • t 

3.t.2 

The T~rminal Duolex Feqister Module is very flexible and with jumper 
s@lection can provide many functions. The module can perform output 
only, input onlY, or innut/output. It can be confiaured for either 
pos~tlve Or negative logic (~jth processor inversion of data). If a 
minimum amount ot status Is n~eded, the status lines can be used for 
data input tf desired. If nATA OUT and DATA TN lines are tied toget
her! a bidirectional bus can be implemented. The Terminal Duplex 
R~qlster ~odule consists ot bus decoder logic, an address comparator, 
control loqic, an output reqister, an input register and status, and a 
strobe oen@rator. 

RTJS Of-CODER LOGIC. 

The bus decoder 10Qic receives the hus control inputs and the module 
address compare input and creates the internal signals which control 
the functions of the module. This loqic decodes one output command 

(nUTPIJT) and eioht input commands or functions. 

The bUS decoder logic decod~s bUS control inputs 1/0, WPITE, REQ, bUS 

address information (ADDR2, AODR1, and ADDFO), and the module address 
equal (ADDR=) signal from the address comoarator block. In addition, 

-----it ~enerates internal control signals OUTPUT, INPUT STATUS, INPUT DATA, 
---_ .... -

and various con~rol functions (STRQRE TRIGGER, the set and reset com
mands of the flip-flops, and read Command F-F status). 

3.1.2.1 Two 4-1nput NAND qates (U35) decode t~e bus siQhals, thus determining 

the direction of data flow. The OUTPUT (U35, Pin 8) siqnal ClOCKS data 

from RUSO through RUS7 into the output reqister (UlR and U28) on the 

positive edge of the pulse. If Jumper C is In, the OUTPUT sIgnal also 

sets the Out flip-flop at U26, Pin 4. The INPUT signal at U35, Pin 6 
enables the 1-of-R decoder (U34) to determine which input function will 
be active. 
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3.3.~~.t The In flip-flop (U26, Pin 9) is associated with the input register. 
The_J-K flio-flop is reset by PWR ON (U24, Pin 6) and can be set/reset 
bv input commands, Or reset bv OEVICE IN (P2, Pin 2). Jumper J on the 
mOdule selects whether a hiqh (1ump~r out) or low (1umper in) at P2, 
pin 2 resets the In flip-flop with the K input at U26, Pin 12. Jumper 
L selects the logic polarity of COMMAND IN (P2, Pin 1). If Jumper L is 
in, then COMMAND TN will be high when the In flip-floD Is set. If 
Jumper L is out, then COMMAND IN will be low When the In flip-flop is 
~et. The In flip-flop Is used to cloCk data (DATA IN eLK) into the 
input reqister (U18 and U28) when it makes a transition from on to off. 

3.3.2.2 The Out flip-flop (lJ26, Pin 5) is associated with the output reqister. 
The J-K flio-flop is reset by PWR ON and can he set/reset by input com-

mands, reset by OFVTCF nUT (P2, Pin Bl, or set with an OUTPUT command 
if Jumper C is In. Jumper K on the modulp selects whether a hiah 
(1umper out) ~r low (jumper In) at P2, Pin B resets the out fli~-~loP 
with the K input at lJ?6, Pin 2. Jumper M.selects the log.ic polarity of 
COMMAND OUT (P2, Pin Al. If Jumper M is In then COMMAND OUT will be 
hiqh when the Out flip-flop is set. If Jumper M is out, then COMMAND 
anT will below w hen thE' nut f lip - flo p 1 sse t • I f J u m per N 1 sin .' the 
O~t flip-flop controls the output register buffers ~llowing a bidirec
tional open-collector bus. 

3.3.2.3 One of the input commands, eMn FF STATUS (U34, Pin tl) enables the tn 
and out f1io-flops to be read as status. Ooen-coll~ctor buffers (U25, 

3.4 

3.4.2 

Pins 3 and 11) aate the In flip-tlon to BUS7 and the Out flip-flop to 

BUSO when a CMD FF STATUS command Is decoded hy the bUS decoder loqic. 

O'J'fPUT REG I ~TFR. 

The output renlster consists Of two 4-blt 0 flip-flops (Ut8 and U28). 
The_output data comes from th~ data bUS and is clocked into the output 
reqister when an output command is decoded. 

The 011tout reqister receives an 8-bit byte from the bus and sends it 
out on the interface through open-collector buffers (U19 and U29). The 
nata nut siqnals are neoative true and the buffers can he optionally 
controlled by the Out fl1D-f10p allowinq a bidirectional input/output 
bus conflquration. 
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3.4.7.1 TMe two 4-bit 0 flip-flop registers are clocked on the positive edge 
of nATA OUT CLO("K at U36, Pin 2. They taKe the negative true signals 

from the terminal bus (BUSO throuqh B"S7) and invert them by usina the 
complemented output of the D flip-flops. This preserVeS positive logic 
on the PC~. The registers are all reset to "1" at power on. 

3.4.2.?- The open-collector buffers each have a pull-up reSistor of lK to +5 
volts. Each buff~r is capable of stnking 24 milliampers at 0.5 volts 
(low) or sourcing 2 milliamperes at +3 volts (high). The buffers can 
be controll~d bv the Out flip-flop if Jumper N is in. 

3.5 INP"T R~GTSTEP ANn STATUS. 

3.5.1 The input register latches eiaht data bits (DATA IN 0 to OATA IN 7 
from the P2 connector. Each input bit has a pull-up resistor whiCh 
can be biased by a 1umper to either +5 volts or Qyound. The status 
bits are not latched and are available by an inout command. 

3.5.2 The input register (U39 a~d U49) and the Status In siqnals are the two 
input methods. Data In signals are clocked into the registers by an 
on-to-off transition Of the In flip-flop and may be read thereafter by 
an Tnput Data command (see table 6.2). The status is not latched and 
is read directly to the bus. 

3.5.2.1 The input register is made up of two 4-bit 0 flip-flops. Data is 
clocked into the input reaister by a positive edge on the DATA TN eLK, 
Which is the complemented output of the In fllp-flo~. Inputs from the 
interface connec~or (P21 qO d1rectly to the D flip-flops. ~ach input 
ha~ a lK ~ull-up reSistor, whIch can be connected to +5 volts (Jumper 
B in) or around (Jumper A in). Jumpers A and B cannot be in simul
taneously, otherwls~ a short from +5 volts to ground will eXist. This 
feature allows a bias of less than +5 volts to be placed on the input 
lines if a resistor divider or Zener diOde is used in Jumper A and B 
locations. Th~ outputs of the D flip-flop register gO to open-collector 
buffers (U3R and U48) which are enabled by the INPUT DATA command at 
U36, Pin 4. 

3.5.2.2 The eight status input bits go directly to bus driving buffers (US8 and 
U~9) which are enabled by INPUT STATUS at U36, Pin 6. Bits 1 and 0 go 
throuqh Schmitt gates (U37, Pins Rand 11) which invert the status po
larity. Each status input bit has a 1K pull-up to +5 VOlts. 
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3.6 

The strobe aenerator provides a I-microsecond output pulse when tria
qered. This siqnal can be used to clock output or input data as 
necessary, or can be used as an interface clear function. 

The pulse can be select~d to be either negative or positive by Jumpers 
P and Q. If a pulse is not needed, another jumoer allows +5 volts to 
be connected to the pulse output pin (to supply power or indicate power 
on)l. 

3.6.2.1 The strobe Is generated by a one-shot (monostable) function (U23) which 

is triqaered by the neqatiye edge of STRORE TRIGGf.R at U34, Pin 10. 
Two output buffers (ut7, Pin 3 and 6) are connected to the outputs of 
the one-shot. Insertion of Jumper P or Jumoer 0 causes the peA to 
provide a neqative or a positive pulse, respectively. 

1.6.2.2 If a one-shot function is not needed STRORE can be 1umpered to +5 volts 
w,th Jumper R. Only one of the Jumpers P, 0, or P can he In at one 
time, otherwise da~aqe to the peA may occur. The +5 volts can be used 
for a power on indicator at P2, Pin s. 
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Replaceable Parts 

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

02 t40-60031 1 TERMINAL DUPLEX REGISTER A;)SEMSlY 28480 02640-60031 
DATE CODE: A-1448-22 
REVISION DATE: 04-15-16 

I~l OUO-0393 1 CAPAC I lOR-flO 39Uf+-l0' IOVDC TA 56289 150D396X901082 
I~l OU0-2204 1 CAPACITOR-fXO 100Pf +-5' 300WVCC MICA 28480 0160-2204 
I~.J 0160-2055 10 CAPACITOR-flO .01Uf +80-20~ 100WVOC CER 28480 0160-2055 
1~4 Olto-c!o~)s CAPACIIOR-FXO .OlUf .80-20~ 10CWVOC CER 28480 0160-2055 
I';!» 0lf0-20SS CAPAC I TOR-FXO .01Uf +80-20' 100WVOC CER 28480 0160-2055 

I~b DH0-20S5 CAPAC I TOR-flO .OlUf +80-20' IOCWVOC CER 28480 0160-2055 
I~ 7 0160-2055 CAPAC I IOR-fXO .01Uf .. 80-20' 100WVDC CER 28480 0160-2055 
1~8 0160-20.55 'APACI TOR-FXD .01Uf +80-20"' 10CWVDC CER 28480 0160-2055 
1;'9 0160-2055 CAPACI TOR-fXO .01Uf +80-20; IOOWVDC CER 28480 0160-2055 
1~10 0160-20.55 CAPACI TOR-fXO .01Uf +80-20: 100WVDC CER 28480 0160-2055 

1~lJ. 0160-20.55 CAPAC I TOR-flD .01Uf .. 8 0-2 O:C 100WVDC CER 28480 0160-2055 
I~ll OU0-20S5 CAPACITOR-fXD .01Uf +80-20' 100WVDC CER 28480 0160-2055 

it:! 03tO-0124 I TERMINAl-!iTUD SGL-PIN PRESS-MTG 28480 0360-0124 

1,(1 1810-01l5 2 NETWORK-RES 8-PIN-SIP .125-PIN-SPtG 11236 750 
1<2 1810-01l5 NETWORK-RES 8-PIN-SIP .ll5-PIN-SPCG 11236 150 
lin 1810-0121 4 NETWORK-RES 9-PIN-SIP .15-PIN-SPCG 28480 1810-0121 
1~4 1810-01l1 NETWORK-RES 9-PIN-SIP .15-PIN-SPCG 28480 1810-0121 
1<5 1810-01.21 NETWORK-RES 9-PIN-SIP .15-PIN-SPCG 28480 1810-0121 

1;(6 1 IlIa-Oil 1 NETWORK-aES 9-PIW-SIP .15-PIN-SPCG 28480 1810-0121 
IH 06 U-2.a 5 1 RESISTOR 22K 5' .25W FC TC=-400/+800 01121 C82235 

IJl4 l8~0-1215 1 lC-DIGITAl SN74lS136N TTL LS QUAD 2 01295 SN74LS136N 
IJJ.1 18~0-1.209 8 IC-DIGITAl SN74lS38N TTL lS QUAD 2 NAND 01295 SN14lS38N 
IJ18 18~0-11'~5 4 Ie-DIGITAL SN74lS175N TTL LS QUAD 01295 SN14lS175N 
IJ19 18~0-12il9 IC-DIGITAL SN74lS38N TTL lS QUAD 2 NAND 01295 SN74lS38N 
IJ23 18~0-0207 1 1C-DI GIT Al 9601PC TTL MONOSTBl 07263 9601PC 

IJ.2't 1820-1201 1 IC-DIGITAL S,N74lS08N TTL lS QUAD 2 AND 01295 SN74lS08N 
IJ25 la~0-1c!09 IC-DIGITAL SN74lS38N TTL LS ~UAD 2 NAND 01295 SN74lS38N 
IJ20 1820-ll12 1 Ie-DIGITAL SM74LS112N TTL LS DUAL 01295 SN74lS1l2N 
IJ2-1 1820-1lll 1 IC-DIGITAl SN14LS86N TTL LS ~UAO 2 01295 SN14lS86N 
IJ2d 18~0-11'~5 Ie-DIGITAL SN74lS17SN TTL LS QUAD 01295 SN14lS175N 

IJ2~ 1820-1.209 IC-DIGITAl SN74lS38N TTL LS QUAD 2 NAND 01295 SN7US38N 
10134 1820-1216 1 Ie-DIGITAL SN74LS138N TTL LS 3 01295 SN74LS138N 
1J35 1820-1204 1 Ie-DIGITAL SN74LS20N TTL lS DUAL 4 NAND 01295 SN74LS20N 
IJ3C> 1820-1199 1 IC-DIGITAL SN14LS04N TTL LS HEX 1 01295 SN7ltLS04N 
i,J31 1820-1056 1 Ie-DIGITAL SN74132N ITl QUAD 2 NAND 01295 SN74132N 

IJ3d 1820-1209 It-DIGITAL SN74lS38N TTL LS QUAD 2 NAND 01295 SN74LS38N 
1J39 18'<:0-1195 IC-DIGITAL SN74lS17SN TTL lS QUAD 01295 SN74lS175N 
IJ48 1820-1209 Ie-DI GIT AL SN74lS38N TTL LS QUAD 2 NAND 01295 SN74lS38N 
IJ49 18~0-1195 Ie-DIGITAL SN74lS17SN TTL lS QUAD 01295 SN74lSI75N 
1J5li 1820-1209 IC-DIGItAl SN74lS38N TTL LS QUAD 2 NAND 01295 SN14LS38N 

1,J!J9 18~0-1l1J9 IC-DIGITAL SN74lS38N TTL lS QUAD 2 NAND 01295 SN74lS38N 

Iii 1 I.2Co-0482 2 SOCKET-IC 16-CONT DIP-SLDR 91506 Slb-AGIIO 
Iii 2 12Co-04(12 SOCKET-IC 16-CONT OIP-SLOR 91506 516-AGI10 



Replaceable Parts 

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

Olt40-6011o 1 9all CABLE ASS~MBlY 281t80 0261t0-b0116 
RE~lSlON DATE: 06-24-10 

062't-009d 2 S'REW-TPG ~-1t0 .1t38-1N-LG PAN-hD-POII 281t80 062'1-0099 
OllSD-Olb7 TUBlNG-HS .187-D/.093-RCVU .02-WAll 06090 RNf-l0a-l/16-RED 
ll!I-0159 1 CONNECTOR-PC EDGE 15-CONT/ROW 2-ROWS 71785 251-15--30-261 
12 H-I029 1 LutK-SUBMIN C 31 CaNT CONN 71785 DC-51222-1 
1.2~1-n68 1 HOOD-SUBMIN D 31 CONT CONN 11<\68 OC512a-l 

ll!1-~J.lt9 1 CUNNECTOR 31-PIN F RECTANGULAR 281t80 1251-It1"'9 
.I.2~1-4jj9 1 POLARIZING KiY-PC EDGE CONN 281t80 1251-1t339 
12!1-~50l Il CONTACT-CONN U/W-UTll FEH CRP 281t80 1251-1t502 
22(0-0091 1 SCREW-MACH 1t-1t0 .562-IN-LG PAN-HD-POII 281t80 2200-0091 
22to-OO02 1 NUT-HEX-OBl-GHAH it-lto-THD .ool-THK 281t80 2260-0005 

.30::0-01~3 1 SCREW-SET 6-32 .5-1H-LG SHALL CUP-PT ALY 281t80 303a-Ol1t3 
8UD-1950 CABLE-SHlD 26AWG 12-CNDCT JGK-JKT .21-00 281t80 8120-1950 
50~o-6003 1 CLAHP 281t80 5M0-600] 
50~0-6072 1 HOUNTING BLOCK 281t80 5Mo-6012 
5040-6086 1 HOOD, CONNECTOR 281t80 501t0-6086 



Replaceable Parts 

Beference HP Part 
Qty Description Mfr Mfr Part Number [)esignation Number Code 

Olt40-t;013!> 1 9ti66 CABLE ASSEMBLY 28480 02640-60135 
REYISHiN DATE: 04-'02-76 

06",~OO9i1 2 S~REW-TPG 4-40 .438-IN-LG PAN-kD-POlI 28480 062~0099 
OB90-0.H2 TUBING-HS .25-D/.125-RCVD .02j-.ALL 06090 RNf-100-l/It-6LK 
08<;0-01">6 TU6ING-HS .093-0/.046-RCYD .02-.AlL 06090 RHF-I00-3/32-6LK 
12~I-0159 1 CONNECTOR-PC EDGE 15-CONT/KOW ",-ao~s 11185 251-15-30-261 
12!:1-03:i2 I CASLE BUSHING-CIRC STD CONN 71468 CA18220-6 

12~1-3(;4l:ii 1 CONNECTOR 19-PIN M CIRC STANDARD 09922 BT06E14-19PM-143 
12!:1-4339 1 POLARllING KEY-PC EOGE CONN 28480 1251-4339 
15'::0-1095- 1 STRAIN RELIEf;2.28- LG 0053S 080 
22 (v-v!lt9 1 SCREW-MACH 4-40 .625-1N-lG PAN-hO-POll 28480 2200-01lt9 
2.:to-OOO2 1 NUI-HEX-D8L-CHAM 1t-40-THO .062-THK 28480 2260-0005 

3030-0009 1 SCR SET 6-32 X. 38 
3030-0196 2 SCR SET 4-40 X.18 

8120-1950 CA SH 12X26GA UL 
8150-2344 WIRE 24 BLK 
8150-2354 WIRE 24 WHT -BLK 

5040-6003 1 CLAMP 
5040-6072 1 MTG BLOCK 
5040-6086 1 HOOD CONNECTOR 


