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CHAPTER 1 

INTRODUCTION AND DESCRIPTION 

This manual provides general information, installation, operation, programming, maintenance, 

and technical reference data for the DPOIA Bit Synchronous Data Communication Channel manufactured 

by Digital Equipment Corporation, Maynard, Massachusetts. 

The DPOIA is an interface between the PDP-8 computer and a full-duplex serial asynchronous 

modem communication link having interface characteristics compatible with Electronics Industries Asso~ 

ciation (EIA) Standard RS-232B. 

The DPOIA consists of two basic assemblies, a control section and a computer interface sec- 

tion. The Type 637 control section performs serial-to-parallel and parallel-to-serial conversion and 

data set control. The interface section adapts the 637 to the input/output bus of the PDP-8 computer. 

(With another interface, the 637 can also be used with other computers.) - 

An XOR option adds a non=memory reference XOR command to the PDP-8, to facilitate spe- 

cial character detection and longitudinal message parity generation. | 

Other publications that contain information pertinent to the DPOIA or related equipment are 

listed in Table I-1. 

Table 1-1 
Reference Documents 

Document Number Title 

C-105 Digital Logic Handbook 

F-85 PDP-8 User Handbook 

F-87 PDP-8 Maintenance Manual 

RS-232B* EIA Standard: Interface between Data Processing Terminal 

Equipment and Data Communication Equipment 

Maindec-08-D8K A-D DPOIA IOT and Data Test 

Maindec-08-D8FA-D DPOIA Bit Synchronous Data Communication System IOT 
and. Data Test 

*Published by Engineering Department, Electronic Industries Association. 

1.1 FUNCTIONAL DESCRIPTION 

The DPOIA (Figure 1-1) consists of two independent serial channels controlled by programmed 

IOT instructions from the PDP-8, and synchronized by timing pulse streams from the associated data set. 

(Timing can optionally be generated within the DPOIA.) 
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Figure 1-1 DPOIA Synchronous Data Channel 

Output characters are transferred in parallel from the computer to a buffer register, then 

serially shifted to the data set communication terminal. Input characters from the data set are shifted 

into a register, transferred to a buffer register, and made available to the PDP-8 on an interrupt basis. 

Double buffering, both on input and output, allows a full character time in which to coordinate the 

program and the real-time data. Control of the communication terminal is also through programmed 

IOT commands. 

Synchronization between the DPOIA and the distant data set is established by a syne character 

code. Once a sync character is detected, a receiving channel assembles every 6, 7, 8, or 9 successive 

bits to form a character. 

1.1.1 Data Format 

Serial data is transmitted and received continuously once synchronization is achieved. The 

transmission format consists of sync characters (three in succession are recommended) followed by the 

characters which make up the text of the message. Character lengths of 6, 7, 8, or 9 bits are selected 

by a prewired patch plug, to allow the DPOIA to communicate with remote sites at various word lengths. 

Sync characters provide a time reference at the start of every message to enable a receiving terminal to 

determine which successive bits in the incoming serial stream make up each character. When a receiving 

terminal recognizes a syne character, it assembles every Nth bit in a buffer (N=6, 7, 8, or 9). Syne 

characters employed by the DPOIA are:



1.2 

Bits Per Character Syne Characters 

010 110 
0 010 110 

10 010 110 
010 010 110 

A brief message using 9-bit characters is illustrated in Figure 1-2. 

DATA 
SET 

CLOCK 

SERIAL 
DATA 

Figure 1-2 DPOIA Serial Message Format (9-Bit Characters) 

SPECIFICATIONS 

Specifications for the DPOIA are summarized in Table 1-2. 

Table 1-2 

DPOIA Summary of Specifications 

Type of Channel 

Speed 

Interface 

Data Format 

Compatible Data Sets 

Serial synchronous, half or full duplex 

Up to 50,000 baud 

Conforms to EIA Standard RS-232B 

6, 7, 8, or 9-bit serial characters selected by pre- 
wired plug-in connector; unique syne character code 
for each character length; least significant bit is 

transmitted first. 

Type Speed (Baud) 

Bell 201A 2K 
Bell 201B 2400 
Bell 205B 600, 1200, 1800 
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Table 1-2 (cont) 
DPOIA Summary of Specifications | 

Compatible Data Sets (cont) Type Speed (Baud) 

Rixon FM-12 1200 
Rixon Sebit 48 4800 
GE TDM Series 2400 
Lenkurt 26C 150-2400 

1-4 



CHAPTER 2 

INSTALLATION 

2.1 MECHANICAL ASSEMBLY 

The DPOTA logic is divided into a control section and an interface section, each occupying 

one Type 1943 standard DEC mounting panel (see Figure 2-1). The logic mounting panels may be in- 

stalled in any standard 19-in. rack assembly, such as the DEC CAB-3 option cabinet. | 

637 
CONTROL. 

LOGIC 

BIT LENGTH 
SELECTION 

| CONNECTOR 

10-1/2" 

PDP-8 
INTERFACE 

WIRING 
SIDE 

Figure 2-1 DPOIA Physical Layout 

2.1.1 Cabling 

The control and interface panels are connected together and to the computer I/O bus by plug- 

in ribbon cables, for installation flexibility. Additional connector sockets are provided for extension of 

the I/O bus to other options. | 

Connections to the associated data set are through a 25-ft interconnecting cable terminated 

by a Cinch or Cannon DB-19604-432 (DB25-P) hooded connector. 

System cabling is shown in drawing number D-1C-637-0-12 in Chapter 7 of this manual. 
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2.1.2 Module Locations 

Connector slot assignments for logic and cable modules are shown on the Module Utilization 

Diagrams, drawing numbers D-MU-637-0-8 and D-MU-637-0-1 1 , supplied in Chapter 7. 

2.2 POWER 

The DPOIA usually obtains de power directly from the +10 and -15V power supplies of the | 

PDP-8. (In most PDP-8 systems the existing power supplies have adequate reserve power to operate the 

DPOIA without an additional power source.) Current demand, for system planning purposes, is as follows. 

Power Supply Current 

-15V +10V 
105 mA 2.24A 

2.3 EIA INTERFACE 

The DPOIA EIA Line Interface shown in drawing number D-BS-637-0-3 (Chapter 7) consists of 

level-conversion modules and an interconnecting cable for direct connection to a data set. Characteris~ 

tics of the interface signals are summarized below. 

Request to Send = This signal is under control of the DPOIA. It is turned ON when the first 

syne character of a message is loaded and is held ON throughout transmission. When trans 

mission is completed, this output is turned OFF under program control. The SERIAL CLOCK 

TRANSMIT signal must be available from the data set in order to turn this line on or off. 

Transmitted Data ~ Serial data is presented to the data set on this output. A positive polarity 

(+6V) represents a binary 0, or space, and a negative polarity (-6V) represents a binary 1, or 

mark. Between transmissions, the line is held in the marking (-6V) condition. 

Local Timing - This optional output is used only when data set timing is supplied from the 

DPOIA. The output is obtained from a R405 crystal clock module. 

Data Terminal Ready ~- This output controls connection of the data set signal converter to the 

communication channel. (For a detailed description refer to EIA STD RS-232B.) 

Serial Clock Transmit - This square wave signal from the data set synchronizes DPOIA output 

data with the data set transmitter timing. When DPOIA internal timing is used, the LOCAL 

TIMING signal is returned to the DPO1A, under data set control as SERIAL CLOCK TRANSMIT. 

2-2



Serial Clock Receive - This square wave signal from the data set is similar to the SERIAL 

CLOCK TRANSMIT signal, but is synchronized with the data set receiver timing circuits. 

Data Set Ready ~ This input is ON at all times when the data set is prepared to send or re~ 

ceive data. When OFF, the line indicates that the data set is not in an operative condition. 

Clear to Send - This input is OFF when the data set is activated but not in the transmitting 

state. The line turns ON approximately 150 ms after the DPOIA generates a REQUEST TO 

SEND signal. (During this delay, a line echo suppressor operates and the distant receiver 

establishes carrier synchronization.) 

Received Data - Incoming serial data from the data set is received by the DPOIA at this input. 

A positive polarity indicates a binary 0, negative polarity a binary 1. 

Ring Indicator - When ON, this input indicates that a ringing signal is being received by the 

data set from a remote station. 
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CHAPTER 3 

OPERATION 

The DPOIA has no operating controls except the marginal check switches described in 

Chapter 6. Operation is automatic, under control of the PDP-8 program and the timing signals from 

the associated data set. 

The only other operator function is installing a character-length-selection connector in the 

receptacle on a bracket at the right side of the control logic assembly. Connectors for 6, 7, 8, and 

9-bit characters are supplied with the equipment and are labeled accordingly. Wiring details are shown 

in drawing number D-AR-637-0-9, \



4.1 IOT COMMANDS 

CHAPTER 4 

PROGRAMMING 

The following IOT commands are assigned to the DPOIA. 

Instruction 

Skip on Transmit Flag (STF) 

Clear Transmit Flag (CTF) 

Transmit a Character (TAC) 

Clear Idle Mode (CIM) 

Set Idle Mode (SIM) 

Skip on Receive Flag (SRF) 

Read Receive Buffer (RRB) 

Skip on Receive End Flag (SEF) 

Clear End Flag (CEF) 

Set Ring Enable (SRE) 

Clear Ring Enable (CRE) 

Octal Code 

6611 

16602 

6601 

6604 

¥6614 

6651 

6612 

6621 

‘6622 

i 6624 

6644 

Description 

Causes the program to skip the next instruction 
if the Transmit Flag is in the 0 state. When the 
Transmit Flag is in the 1 state, the transmit buf- 
fer register is ready to accept another character. 

Resets the Transmit Flag. If Transmit Active 
Flag is not set, CTF also causes the program to 

skip the next instruction. 

Causes the contents of the PDP-8 accumulator 
(6,7,8, or 9 bits right-justified) to be trans- 
ferred into the transmit buffer register. 

Resets the transmit logic Idle Mode flip-flop. 

Sets the transmit Idle Mode flip-flop. 

Causes the program to skip the next instruction 
if the Receive Flag is not set. (The Receive 
Flag is set when the first incoming syne charac- 
ter is detected, and stays set until the Receive 

End Flag is set.) 

Transfers the contents of the Receive Buffer (6, 
7, 8, or 9 bits right-justified) to the PDP-8 ac- 
cumulator. RRB also resets the Receive Flag. 

Causes the program to skip the next instruction 
if the Receive End Flag is not set. (The Receive 
End Flag flip-flop is set when the receive logic 
has stopped receiving serial data from the com- 
munications equipment due to termination of the 

SERIAL CLOCK RECEIVE pulse train.) 

Resets the Receive End Flag. 

Set the Ring Enable flip-flop which permits the 
Ring Flag to request a program interrupt. 

Resets the Ring Enable flip-flop.



Instruction Octal Code 

Skip on Ring Indicator (SRI) 26631 

Clear Ring Flag (CRF) 6632 

Set Terminal Ready (STR) 16634 

Clear Terminal Ready (CTR) 6642 

Skip on Data Set Ready (SSR) Y 664 

Clear Receiver Active (CRA) 6652 

Description 

Causes the program to skip the next instruction 
if the Ring Flag is not set. The Ring Flag is set 
when a RING input is received from the data 
set. 

Resets the Ring Flag. 

Sets ‘the Terminal Ready flip-flop. (See descrip- 
tion of DATA TERMINAL READY interface 
signal.) 

Resets the Terminal Ready flip-flop. 

Causes the program to skip the next instruction 
if the communications equipment is in the 
"ready" state. (See description of the DATA 
SET READY interface line.) 

Resets the Receive Active flip-flop, taking the 
receive logic out of the "active" state. No 
more incoming characters are transferred to the 
receive buffer register until another sync char- 
acter is detected. 

The following commands pertain to the Exclusive OR Buffer Option only. 

Clear XOR Buffer (COB) 6661 

Inclusive OR Buffer (IOB) 6664 

Read OR Buffer (ROB) 6662 

Exclusive OR Buffer (XOB) 6654 

Clears the Exclusive OR Buffer. 

Transfers Is from the AC to the buffer register. 

Transfers the buffer register content to the input 
mixers of the PDP-8 accumulator. 

Causes an Exclusive OR of the AC with the 
buffer register.



CHAPTER 5 

PRINCIPLES OF OPERATION 

A simplified block diagram of the DPOIA appears in Figure 5-1. The system consists basically 

of a computer interface, input and output character assembly logic, and an EIA interface section. 

The computer interface operates from the PDP computer I/O bus, responding to programmed 

IOT instructions assigned to the DPO1 System. The IOT instructions transfer parallel data to and from 

the character assembly logic, set or reset control circuits, and test control flags for a skip condition. 

Output data is transferred from the computer accumulator to a buffer register and then, under 

control of data-set timing signals, transferred to a shift register and shifted serially to the data set. The 

input circuits operate in reverse, assembling serial data from the data set until the shift register contains 

a complete character.’ The character is then transferred to a buffer register and held until it can be read 

by the computer. 

The EIA interface section converts data and control levels from DEC logic levels to signals — 

conforming to EIA Specification RS-232B. 

5.1 LOGIC ELEMENTS 

5.1.1 IOT Selection Logic 

JOT commands from the PDP-8 or 8/5 are interpreted by the W103 IOT selector modules shown 

in drawing number D-BS-637-0-13. The W103 outputs are identified by the instruction's octal code. 

R107 inverters distribute decoded outputs to the communications control logic through interconnecting 

cables. The R107 outputs are identified by the instruction's mnemonic code. 

Additional inverters are provided in the communications logic to supply the opposite polarity 

of all the IOT command pulses. These are shown on drawing number D~BS-637-0-4. 

The read-in gates that transfer assembled input characters to the computer's AC are shown on 

the same drawing. IOT 6612 (RRB) strobes the receive buffer register content to the computer IM 3-11 

lines through the interconnecting cable. 

5.1.2 Skip and Priority Interrupt Logic 

The gates that generate the SKIP and PI signals to the computer are shown in drawing number 

D-BS-637-0-4. A priority interrupt request is produced under the following conditions. 

Receive Flag is set 

Receive End Flag is set 
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Transmit Flag is set 

Ring Flag is set when the Ring Enable flip-flop is also set 

The PI line is inverted on drawing number D-BS-637-0-13 and the resulting signal is ORed to the PDP-8 

INTERRUPT line. | 

When the SKIP logic produces a negative pulse during one of the six assigned 1/O skip in- 

structions, the computer's program is incremented so that the program skips the next instruction. During 

the STF instruction, for example, if the transmit flag is reset, a SKIP pulse is generated. If the transmit 

flag is set during the STF, no SKIP pulse occurs; the program executes the next instruction. The other 

skip instructions operate in the same way. 

The negative SKIP pulse is inverted and ORed to the PDP-8 SKIP line. 

5.1.3 Receive Logic 

The receive logic on drawing number D-BS-637-0-1 consists of the receive buffer register 

(RCB 1-9), the receive shift register (RB 1-9), a sync character detector, and the control logic that 

determines the receive timing sequence. 

5.1.3.1 Receive Buffer Register - The RCB register stores assembled characters from the RB register 

until they can be sampled by the computer. Each character is jam-transferred in by the RB —* RCB 

pulse. Sampling is performed by the RRB instruction, through gating logic in the computer interface 

section of the DPOIA. All nine bits of the register are transferred to the computers AC input lines, 

regardless of the selected character length: 

RCB Register Bit Computer Input Bit 

1] 

ae: 

9 3 

Characters having fewer than nine bits are right-justified by the character assembly cycle. 

5.1.3.2 Receive Shift Register - This register continually assembles serial data from the data set. 

When a syne character is detected, a 1 is set into the input stage of the register and shifting continues 

until the | is present in stage RBI. After one more shift, a fully assembled character is transferred to 

the RCB register and another I is set into the input stage. Input character assembly continues in this 

manner as long as the RECEIVE CLOCK input from the data set triggers the SHIFT RB pulses. Characters 

are shifted into the RB register least significant bit first. 
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The register is of variable length, depending on the number of bits per character in the 

assigned message format. In the 9-bit connection, the RECEIVE DATA (0) line drives a pair of pulse 

amplifiers which jam the data bit into shift register stage RB9 by collector pulldown. The register is 

shifted toward RBI and a new bit is entered into RB? during every SHIFT RB pulse. 

3.1.3.3 Syne Character Detector - An expanded R111 NAND gate, is connected as a decoder to de- 

tect the sync character appropriate to the selected character length. Bits RB8 and RB9 are patched to 

the decoder so that the sync character is detected as it appears shifted one place left. For example, 

the 9-bit sync character (010 010 110) is detected as 100 101 100. 

In systems using half-duplex 4-wire operation, the TRANSMIT ACTIVE(1) level inhibits sync 

character detection, and thus prevents setting of the Receive Active state, when the Transmit Active 

mode is in effect. Furthermore, systems using 2-wire transmission will terminate with a Receive End 

Flag. 

5.1.3.4 Control Logic - Operation of the control flip-flops and logic gating are discussed later in the 

description of the receiving sequence of operation. 

5.1.4 Transmit Logic 

The transmit logic on drawing number D-BS-637-0-2 consists of the transmit buffer register 

and data gating, the transmit shift register, a sync character decoder, a "last bit transmitted" detector, 

and the control logic that determines the transmit operating sequence. 

5.1.4.1 Transmit Buffer Register and Gating - The TCB register stores parallel characters from the 

computer until the transmit shift register is ready for another character. Each character is jam-transferred 

in by the CHR -* TCB pulse during a TAC instruction. 

The input gating preceding the register employs R107 inverters which provide both polarities 

of the computer data to permit jam transfer without resetting the TCB register. The data lines (DB 1-9) 

are identical to the computer BAC output bus lines except for numbering. Data is gated from the com- 

puter accumulator as follows. 

Computer Output Bit DB Line 

1] I 

! 4 
3 9



5.1.4.2 Transmit Shift Register - This variable-length register shifts data characters to the data-set 

TRANSMITTED DATA line when the Transmit Active condition is in effect. The number of stages is 

matched to the selected character length by the plug-in bit-length selection connector. Shown in bro- 

ken lines on the print are the connections for a 9~bit character. 

The END bit synchronizes the demand for new characters. When data is transferred in from 

the TCB register by TCB —> TB, a 1 is set into the END stage. Each subsequent SHIFT TB pulse shifts 

the character and END bit toward TB1, and shifts Os into the END birt. 

5.1.4.3 Syne Character Detector - The decoder at the lower right of drawing number D-BS-637-0-2 

monitors the contents of the TCB register during a TAC instruction. The TCB = SYNC CRR signal is at 

ground when the TCB register contains a syne character appropriate to the selected character length. 

5.1.4.4 Last Bit Detector - Another decoder at the upper right of drawing number D-BS-637-0-2 mon- 

itors the contents of the TB register and produced the LAST BIT TRANSMITTED signal when TB3 through 9 

and the END bit are all Os. This condition occurs at the beginning of a transmission after the register 

has been cleared, or after the END bit has been shifted to TB2. 

5.1.4.5 Control Logic - Control flip-flops and logic gates on drawing numbers D-BS-637-0-2 and 

D-BS-637-0-3 develop the enabling conditions and strobe pulses that set up the transmission sequence. 

These signals are discussed in the following description of sequential operation. 

5.1.5 EIA RS-232B Interface 

Signals exchanged with the associated data set or communication equipment are converted 

from standard DEC logic levels of 0 and -3V to voltages conforming to Electronics Industries Association 

(EIA) Standard RS-232B. EIA interface signals are voltages more positive than +3V and more negative 

than -3V. They are interpreted as follows. 

Data Circuits Control Circuits Polarity 

Mark (1) OFF - 

Space (0) ON | + 

Timing inputs and the RING signal from the data set are shaped by W501 Schmitt Triggers 

before being distributed to the communications control logic. The SERIAL CLOCK RECEIVE and SERIAL



CLOCK TRANSMIT inputs are converted to standard positive pulses producing Receive and Transmit 

clocks, as shown on drawing D-BS-637-0-3. 

Shown on the same drawing are some of the flag flip-flops associated with the data set control 

lines. Functions of these signals are summarized in Chapter 2. 

5.2 SEQUENCE OF OPERATION 

5.2.1 Receiving Channel 

A detailed timing chart of a receive sequence, showing the important logic states during 

reception of a sync character and two data characters consisting of alternate 1s and Os, appears in 

Figure 5-2. A detailed flow chart appears in Figure 5-3. 

Serial data on the RECEIVED DATA line is continually assembled in a shift register under 

control of the SERIAL CLOCK RECEIVE pulse stream from the data set. When a sync character is de- 

tected, a sentinel bit is set in the most significant bit of the receiving shift register. The next incoming 

character is fully assembled when the sentinel bit is shifted out of the least significant stage. At that 

time the assembled character is transferred to the receive buffer register, a program interrupt request is 

generated, and a new sentinel bit is inserted into the shift register MSB. The program responds to the 

interrupt request with an instruction which loads the assembled character into the computer's accumu- 

lator. This sequence is repeated for every character until the data set clock stops. 

9.2.1.1 Starting Condition - The INI signal, derived from the computer power clear generated during 

power on, clears the status flip-flops indicated on the flow chart. Thereafter, events are under control 

of the SERIAL CLOCK RECEIVE line from the data set, which develops the SHIFT RB pulses. 

5.2.1.2 Receive Active - SHIFT RB pulses enter serial data from the data set's RECEIVE DATA line 

into the most significant stage of the RB register. Once a sync character is detected, the next shift 

pulse sets the REC ACTIVE flip-flop. This flip-flop enables transfer of assembled characters to the com- 

puter by enabling the RB —* RCB pulse discussed later. The flip-flop is reset either when the RECEIVE 

IN PROGRESS delay times out or when a CRA instruction is delivered by the computer. 

5.2.1.3 Sentinel Bit - When the REC ACTIVE flip-flop is set after syne character detection, it triggers 

a pulse amplifier which resets the RB register (wiping out the syne character). The RB register reset pulse 

also triggers a pulse which is patched through the bit-length selection connector to force the shift regis- 

ter input stage (RB9 for a 9-bit character) to the 1 condition. This acts as a sentinel bit; a complete 

character will be present in the RB register when this bit is shifted out of RBI. 
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Figure 5-3 Receive Logic Detailed Flow Chart 

5.2.1.4 Input to Computer - Once the sentinel bit is detected in RBI, the RB —» RCB pulse is gen- 

erated, after a 1 us delay. The RB -* RCB pulse transfers the assembled character to the RCB buffer 

register and also sets the REC FLAG flip-flop, which in turn develops a program interrupt request. (See 

drawing number D-BS-637-0-4.) The program normally responds with an SRF instruction to test whether 

it is the Receive Flag that is interrupting. Since the test is for "receive flag not set", the program pro~ 

ceeds to the next instruction, normally a jump to a subroutine that handles received data. As a minimum, 

the subroutine must read the buffered character with an RRB instruction, which also resets the REC FLAG 

flip-flop and turns off the interrupt. 
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5.2.1.5 Next Character - During the interrupt, character assembly continues in the shift register while 

the previous character is stored in the buffer register. Each RB —* RCB pulse also triggers the logic 

chain which enters a new sentinel bit in the RB input stage. After the sentinel bit is shifted to RBI, 

RB —* RCB is again generated, an interrupt request is made, and the cycle repeats. A character is lost 

if the program fails to read it before the next character is ready, but assembly continues without in- 

terruption. 

5.2.1.6 Receive in Progress Delay - As long as SHIFT RB pulses occur, they prevent the RECEIVE IN 

PROGRESS delay from recovering. If the shift pulses stop for more than the delay period (1-1/2 bit time), 

the delay unit recovers and the RECEIVE IN PROGRESS line steps to ground. Delays for the three most 

frequently used baud rates are shown on drawing number D-BS-637-0-1. 

Until a syne character is received, timeout has no effect. Thereafter, a timeout resets the REC 

ACTIVE flip-flop and stops character transfer to the computer until another syne character is detected. 

5.2.1.7 Receive End Flag ~- When the data set receive clock stops long enough for the RECEIVE IN 

PROGRESS delay to time out (1-1/2 bit time), the REC END FLAG flip-flop is set, causing a program 

interrupt request. The condition of the flip-flop can be tested by an SEF instruction and reset by a CEF 

instruction. 

5.2.2 Transmitting Channel 

A detailed timing chart of a short message transmission appears in Figure 5-4. A detailed 

flow chart appears in Figure 5-5. 

The DPOIA transmit logic enters the "transmit active" mode when the program loads a sync 

character for transmission . Thereafter, the character is shifted out on the TRANSMITTED DATA line 

under control of the data set SERIAL CLOCK TRANSMIT pulse stream. 

Since the DPOTA operates in a bit synchronous mode, data must be made available for trans- 

mission as it is needed, since every N bits are assembled to form a character. Even an extra bit or a 

dropped bit will cause faulty character assembly at the receiving station. The DPOIA safeguards against 

interruptions in the character pattern by double buffering and by program interrupt requests for new 

characters. 

In the normal "transmit active” mode of operation automatically selected by the first syne 

character of a new transmission, the DPOIA will stop transmitting (hold the TRANSMITTED DATA line 

in the binary 1 condition) if a new character is not available for transmission. An alternate "transmit 

idle" mode can also be set up by the program. In the transmit idle mode, when a new character is not 
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available, communication with the distant terminal is maintained by repeating an idle character (the 

last character that was transmitted). The idle mode is desirable in applications that require a relatively 

long time to establish transmission. 

5.2.2.1 Starting Condition - After a power clear pulse from the PDP-8 (INI), the transmit logic is in the 

condition shown at the upper left of the detailed flow chart. The IDLE MODE flip-flop can be either set 

or reset by the program. 

Because the REQ TO SEND flip-flop is reset, the data set holds the CLEAR TO SEND line 

OFF. Asa result, the TRANSMIT CLOCK is blocked and no shift pulses are generated. Since the 

TRANS ACTIVE flip-flop is also reset, the transmit data line (ACTIVE TB (1)) is held at ground, for a 

permanent mark condition. Nothing more happens until the PDP-8 delivers a character to the transmit 

buffer register, by a TAC instruction. 

5.2.2.2 First Character - The TAC instruction produces the CHR -—» TCB strobe pulse which transfers 

data from the PDP-8 DB lines to the TCB register, and also sets the character flag. The program has the 

option to test the transmit flag at this time by a CTF instruction. (On the first character cycle, of course, 

the transmit flag is always reset.) 

If the first character is a sync character, the SEND REQ and TRANS ACTIVE flip-flops are 

set. During the next TRANSMIT TIMING pulse, the REQ TO SEND flip-flop is set and the corresponding 

signal is applied to the data set. Once the data set replies with a CLEAR TO SEND signal, the TRANS- 

MIT TIMING pulse train is gated to the TRANSMIT CLOCK line. | 

If the character in TCB is not a syne character, the SEND REQ flip-flop is reset and the next 

TRANSMIT TIMING pulse resets the REQ TO SEND flip-flop. 

On the first (sync) character, because the TB register is reset, the LAST BIT TRANSMITTED 

signal is true. Consequently, the first TRANSMIT CLOCK generates the TCB — TB pulse rather than 

the SHIFT TB pulse. The TCB -» TB pulse sets the Transmit Flag and resets the Character Flag. The 

Transmit Flag forces the computer INTERRUPT line to ground, for a program interrupt request. The con- 

dition of the Transmit Flag can be tested by an STF instruction to confirm that it is the DPOTA that is 

interrupting. (When the Transmit Flag is set, a "no skip” condition on the SKIP line results.) 

5.2.2.3 Successive Data Characters - In order to sustain continuous serial transmission, the PDP-8 

must respond to the interrupt and deliver another character for the TCB register by a TAC instruction 

before the next TRANSMIT CLOCK pulse. If the TAC is received in time, CHR -* TCB loads the 

character, sets the CHAR FLAG, and resets the TRANS FLAG. 
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Starting with the next TRANSMIT CLOCK pulse, SHIFT TB pulses are produced to shift the 

TB register toward TBI. Bits in TBI are presented to the ACTIVE TB(1) line. When the character is 

fully shifted out, the LAST BIT TRANSMITTED line blocks further SHIFT TB pulses and enables the 

TCB — TB pulse, transferring the buffered character to the shift register and enabling a new character 

demand via the PI line. This sequence continues until the PDP-8 fails to deliver a character before the 

next TRANSMIT CLOCK pulse. 

5.2.2.4 Ending Message (Not Idle Mode) - When the program fails to deliver a new character in time 

and IDLE MODE is not selected, both SHIFT TB and TCB —» TB are inhibited and the TRANS ACTIVE 

flip-flop is reset. The transmit logic resets the SEND REQ and REQ TO SEND flip-flops and waits for 

another syne character to set up the transmit sequence again. 

5.2.2.5 Ending Message (Idle Mode) - If the IDLE MODE is selected, when the last bit of a character 

is transmitted and a TAC is not received in time, TCB — TB and related signals are generated, replacing 

the previous character in the output shift register. SHIFT TB pulses are enabled until the last bit is trans- 

mitted again, and the TCB — TB sequence is repeated. In this manner, the last character received 

from the PDP-8 is retransmitted continuously, until a new data character is delivered by TAC instruction 

or the idle mode is reset by a CIM instruction. 

5.3 EXCLUSIVE OR BUFFER (OPTIONAL) 

An exclusive OR buffer, can be added to the computer interface section. (See drawing number 

D-BS-DPO1A-0~3.) 

The buffer logic consists of an 11-stage flip-flop register, input loading and XOR gating, and 

output gating. 

All stages of the OB register are cleared by the COB command. The IOB command can then 

be used to transfer 1s from the computer AC to the register. If clearing is omitted, the IOB command 

places the inclusive OR of AC and OB in the register. 

The XOR function is performed by the DCD input gates under control of the XOB command. 

Logic of a single stage follows the truth table below: | 

Previous OB Bit BAC Bit New OB Bit 

| 0 0 
1 1 

1 0 1 

1 1 0 
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Note that if the BAC bit is a 1, the corresponding OB bit is complemented to place the exclusive OR of 

BAC and OB in OB. 

The content of the OB register is placed on the IM 0-11 lines during an ROB command. 
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CHAPTER 6 

MAINTENANCE 

The DPOIA always operates in association. with a PDP-8 computer installation; the general 
instructions in Chapter ? of the PDP-8 Maintenance Manual apply to the DPOIA as well. No additional 
maintenance equipment is required. Periodic preventive maintenance and mechanical checks for the 
PDP-8 installation should include the DPOIA assembly. 

6.1 DIAGNOSTICS 

The following diagnostic programs are designed specifically for checkout of the DPOIA logic. 

Use these tests during marginal checking and trouble analysis. 

Document Number Title 

Maindec~08-D8FA-D DPOIA Bit Synchronous Communication 
System IOT and Data Test 

Maindec-08-D8K8-D DPOIA IOT and Data Tést 

6.2 MARGINAL CHECKS 

The DPOIA receives +10V and -15V de power directly from the PDP-8 power supplies. 
Marginal check selector switches on the DPOIA logic panels permit the marginal check features of the 
PDP-8 to be applied to the DPOIA logic as well. Follow the marginal check instructions in Chapter 9 

of the PDP~8 Maintenance Manual, and select the DPOIA module row to be checked by placing the +10 
or ~15 selector switch for that row in the MC position (up). (See Figure 2-1.) During marginal check- 

ing, run the diagnostic programs to verify DPOIA operation. 

Be sure to turn all DPOIA marginal check switches off (down) after completing tests. 

6.3 ADJUSTMENTS 

6.3.1 Adjusting One-Shot Delays 

All one-shot delays in the DPOIA are listed below. These are calibrated at the factory and 
usually do not need adjustment unless a module is replaced. A simple way to start a delay for adjustment, 
without a pulse generator or other timing source, is to momentarily ground the inputs to the delay's DCD 

input gate, while observing the delay on a scope. Screwdriver adjustments are provided on the modules



for delay time adjustment. The delay can be observed dynamically during a diagnostic test cycle, for 

confirmation of accuracy. If modules are replaced, delays should be adjusted before running diagnostics. 

Delay Module Logic Print Timing 

Assembled Character R302 D-BS-637-0-1 1.0 ps 

Sampling 

Receive in Progress R303 D-BS-637-0-=1 See table on 

Logic Print 

Inactive Data Muting R302 D-BS-637-0-3 4,5 ms 

6.4 CORRECTIVE MAINTENANCE 

Refer to the PDP-8 Maintenance Manual for general instructions. 

Troubleshooting the DPOIA system is straightforward. The diagnostic self-test permits methodi- 

cal performance checking with the DPOIA completely independent of the data set. Equipment operation 

can be checked against the flow charts and timing diagrams in Chapter 5 of this manual. No special 

test equipment is required. 

6.4.1 Diagnostic Testing 

MAINDEC~-08-D8FA-D supplied with the DPOIA requires that the W990 test connector is in- 

stalled as shown in Figure 6-1. Timing is generated under program control by connecting unused IOT 

command 6354 to the LOCAL TIMING output line and feeding the pulses into the SERIAL CLOCK TRANS- 

MIT and RECEIVE input lines. The program=controlled TERMINAL READY line is also wrapped around to 

simulate the DATA SET READY and RING inputs to the DPOIA. Similarly, REQUEST TO SEND simulates 

CLEAR TO SEND, and TRANSMIT DATA simulates RECEIVE DATA. A complete duplex message is 

readily simulated by the program. A transmitted sync character, assembled by the receive logic, ini- 

tiates a receive sequence, and every character transmitted thereafter is assembled by the receive cir- 

cuits for checking. 

MAINDEC-08-D8K8-=D supplied with the DPOIA, is designed to operate with the DPOIA con- 

nected to a modem.
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CHAPTER 7 

ENGINEERING DRAWINGS AND GLOSSARY 

7.1 ENGINEERING DRAWINGS 

This section contains reduced copies of DPOIA logic diagrams and special-purpose module 

schematics. Drawings reproduced here for reference purposes apply to standard production equipment. 

During actual maintenance, refer to the current prints supplied with the equipment. 

Logic diagram graphic conventions, logic symbols, and signal names correspond to those used 

in the PDP-8 drawing system. Refer to the PDP-8 Maintenance Manual for definitions. 

A schematic is provided (following the logic diagrams) for the $202 Dual Flip-Flop module. 

All other module types are described in the Digital Logic Handbook (C-105). 

Other engineering drawings (assembly drawings, parts lists, etc.) used primarily for refer~ 

ence in maintenance are listed on the master drawing breakdown (D-DI-637-0-16). Table 7-1 is an 

index to the drawings and schematics supplied in this section. 

Table 7-1 
Logic Diagram and Schematic Index 

Drawing Number Title Revision Page 

Logic Diagrams 

D-BS-637-0-1 Receiver Logic B 7-5 

D-BS-637-0-2 Transmit Logic B 7-7 

D=-BS-637-0-3 Std. RS-232 Interface Cc 7-9 

D-BS-637-0-4 PDP-8 Interface B 7-11 

D=-MU-637-0-8 Module Utilization (Control Logic) C 7-13 

D-AR-637-0-9 DPOIA Word Length Selection A 7-15 

D-MU-637-0-11 Module Utilization (Interface Section) 7-17 

D-IC-637-0-12 Interconnecting Cable Diagram (DPOTA) © 7-19 

D-BS-637-0-13 IOT Selection Logic (DPOTA) Cc 7-2) 

D-BS-637-0-14 I/O Connectors 7-23 

D-DI-DP0O1A-0-1 DPOIA Master Drawing Breakdown B 7-25 

D-BS-DP01A-0-3 OR Buffer (optional) 7-27 

Schematics . 

B-CS-S202-0-1 $202 Dual Flip-Flop D 7-29 



7.2 SIGNAL GLOSSARY 

A glossary of signal names for the DPO1A appears at the end of this section. Signals generated 

on the D-BS~-637- - series of logic diagrams are defined and the originating print number is given. For 

similar information on the signals on the PDP-8 I/O bus, refer to the PDP-8 Maintenance Manual. 

SIGNAL GLOSSARY 

Signal Logic Print Function 

(D-BS-637-0- _) 

ACTIVE TB1(1) 2 Transmitted serial data to output level converter 

ALLOW TRANSMIT 2 Enables transfer of characters from TCB to TB 
register 

CEF 4 Decoded CEF instruction 

CHR FLAG 2 Character flag 

CHR — TCB 4 Strobes computer AC to TCB register during 
TAC instruction 

CIM 4 CIM instruction decoded 

CLEAR TO SEND 3 Control line from data set; enables transmit 
clock 

CRE 4 CRE instruction decoded 

CTF 4 CTF instruction decoded 

CTR 4 CTR instruction decoded 

DATA SET READY 3 Control line from data set; condition can be 
tested by SSR instruction 

END 2 TB register END bit 

IDLE MODE 2 Status flip-flop set and reset by program 

IM 3-11 13 I/O bus input lines to computer AC 

INI 4 Derived from computer POWER CLEAR pulse 

INTERRUPT 13 Computer program interrupt request line 

LAST BIT TRANSMITTED 2 TB 3-9 and END bit all 0s 

LOCAL TIMING 3 DPOIA internal clock (optional) 
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Signal 

PI 

RB — RCB 

RB = SYNC CHR 

RB 1~9 

RCB 1-9 

REC ACTIVE 

RECEIVE CLOCK 

RECEIVE DATA 

RECEIVE IN PROGRESS 

RECEIVE TIMING 

REC FLAG 

REQ TO SEND 

RING 

RING ENABLE 

RING FLAG 

RRB 

SEF 

SEND REQ 

SIGNAL GLOSSARY (cont) 

Logic Print 

4 

] 

7=3 

Function 

Program interrupt request gate 

Gates assembled received characters from RB to 

RCB register 

RB register contains sync character appropriate 
to selected character length 

Receive shift register 

Receive character buffer register 

Status flip-flop; set when sync character is 
detected, reset when data set Receive clock 
stream is interrupted. 

RECEIVE TIMING, inverted 

Serial data from data set 

Delay that times out when data set receive 
clock stops longer than a selected interval. 

Data set SERIAL CLOCK RECEIVE, shaped and 
inverted 

Status flip-flop; is set and requests interrupt 
when an assembled character is ready; reset by 
RRB instruction 

Control line to data set, requests service in 
transmit mode; turned on when a sync character 
is delivered from the computer and held on for 
one clock time | 

Control line from data set; indicates ringing on 
communication line 

Status flip-flop, set and reset by program 

Status flip-flop; set by RING line, reset by 
program; condition can be tested by SRI instruc- 
tion 

RRB instruction decoded 

SEF instruction decoded 

Synchronizing flip-flop for REQ TO SEND line



Signal 

SHIFT RB 

SHIFT TB 

SIM 

SKIP 

SRE 

SRF 

SRI 

SSR 

STR 

TAC 

TB 1-9 

TCB=SYNC CHAR 

TCB — TB 

TCB 1-9 

TERM READY 

TRANS ACTIVE 

TRANS FLAG 

TRANSMIT CLOCK 

TRANSMIT TIMING 

SIGNAL GLOSSARY (cont) 

Logic Print 

] 

Function 

RB register shift pulses 

TB register shift pulses 

SIM instruction decoded 

Computer I/O bus SKIP line 

SRE instruction decoded 

SRF instruction decoded 

SRI instruction decoded 

SSR instruction decoded 

STR instruction decoded 

TAC instruction decoded 

Transmit shift register 

TCB 1-8 contains sync character appropriate to 

selected character length 

Transfers computer output characters from TCB 

to TB register 

Transmit character buffer register 

Status flip-flop, set and reset by program; 
controls DATA TERMINAL READY output line 
to data set 

Status flip-flop; set when sync character is 
delivered, enabling data transfer to shift regis- 
ter and output shifting; reset when computer 

fails to deliver the next character in time (un- 
less idle mode is selected). 

Status flip-flop; set when buffered data is 
transferred to shift register; reset by program 

Pulse train driven by TRANSMIT TIMING; 
enabled only when CLEAR TO SEND is on 

Shaped version of data set SERIAL CLOCK 
TRANSMIT
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R603 /——- RECEIVE CLOCK 6 M & ‘5 DATA SET READY All 
o ° y ~ ‘|# C 

wsil RIO7 TRANSMIT D + 
A® Bil ACTIVE (@) RECEIVE TIMING - = 

ay = 
I wO23 CANNON 5 K 4 E CLEAR TO SEND 3 A3 25 PIN PA Im 

- +S > > R603 }— T IT 
wsit [2 RIO? REQUEST TO SEND(I)——o F () (a) All RANSMIT CLOCK 
AG Bli w6d2 ry 
[FIA Aid K [nN 

[Rv [Ps TRANSMIT TIMING ; = ‘ 

3 J 5 CLEAR TO SEND 
° ° V x RECEIVE DATA (1) 

WS5II RIO7 Fo H 
AG o a ACTIVE TB (I) —— 4 K E 2 

w6d2 + . * 
[PR ? Ald 

S$ E 

J RING 
22 L R F 

° ° — D ST 
Wwsil D WSO b INI 

, A? B7 LOCAL TIMING (1) ——» e H 24 
DATA SET iat MIN [KIL wed2 ° ° CRF 
CONNECTOR L BID 

IRM PJs 
RIO7 LOM 
A29 

B 
L 

Vv TERMINAL READY (1) ———® N F 20 
W662 | R362 Ww) 

BI? 5MS c 
DELAY 45M a 
Rs \t tT 

NOTES: = |p 7 
SEND REQ() N 2.2 UF I. R405 CLOCK (B89) NOT USED i 

UNLESS LOCAL TIMING REQUIRED. = 
P 

DATA SET 
CONNECTOR 

REC IN PROGRESS (0) 

A 

8 7 6 5 1 4 

D-BS-637-0-3 Std. RS=-232 Interface 

7-9



8 | 7 4 3 2 1 

M 
J————> CHR —-> TCB 

PI 
D N 

RECEIVE FLAG (1) ee 
RECEIVE END FLAG (1) ——So D 

F t 
Pg 

K | SRE RRO N SEE i scer — 

TRANSMIT FLAGC) “ern RRB —> SEF—e_ CEF ~ | SRE % 
RIO7 RIO? RIO7 

Bl2 Al2 Al2 

R fu 
RING FLAG (1) ———efU “A 

RING ENABLE (1) ied AY S 3 
CRF \—-_P STR p rs POWER Mw _tt p N CTR A CLEAR 

STR—A_~% ] CTR—_A)] SSR 
R107 RIO7 RIO? 
AN3 AIS Al3 

PA Ip p [PA skip 
R6OI W640] y ° 

J BI3 B14 aa 
STF C * E |F [E|F = sim ze ciM 

TRANSMIT FLAG (©) ciM—Kel OA 
{ RIO7 

L A29 
CTF 

K 
TRANSMIT ACTIVE(H) Wwo028 W028 

Bl B2 
N 6.) 6 SRF a : eet BI Said RCBI CI) pi POWER GLEAR i 

M t-—<> ad RECEIVE FLAG (0) He | HLS pes H._ ce atl) H K K ee RcB30 ha . { te Vey Te 084 vee RCB4 (1) ° 
SEF 2 ne to 085 ete rceasii) Me 

> re Pej}—> 086 Pete rcec(i) /Pe 
RECEIVE END FLAG (0) na "e+ 087 Stee Rce7(1) | | 

"+o pee Nome rces(i) |". 
sri + et—s> pps ote Rca) |e 

3 SZ Ny, a, 

RING FLAG (0) s POWER CLEAR v6 vs " “° 
E 

Vv = 

U DATA SET READY 

B 

A 

8 7 4 3 2 1 

D-BS-637-0-4 PDP-8 Interface 
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2, 3 4 5 6 7 8 9 10 tt 12 13 14 15 16 17 18 19g 20 | 22 23, 24 25 26 27 28 29 30 3] 32 Woes [ W023 | WS War | Wau Wl Re | Re0e | weds | Roos | Rilo? | Alo? | Reus | oO Roo2!] Ri ROO! | Aio7 | RGOS | Reo! R602 | S202 | ReOe | S202 | Reoe | soon | Reoe [hor S202 | Reo2 | sone 
CRE str | CRE O-SXMIT — 

REQ TO] REC RB> ENABLE| RB —> . 
STR SER CLR REQ TERM |SEND (1)| CLOCK REC REC — + oe 7) RCB crock | to RING te ADY TAC SRI eae | active RCB Or exM o’s—m Ace! | abi | ace3/ ap3 |rces| res | SM ace7| RB7 | acsa 
CTR REC. | SEND SEND — nee RB ay 
- SRF Ee 
=e ‘ a Rec | RB = -erg=—CATAO) A —_ DATA ACT  |TRANSM. an ae FT RS A CTF RRB STR IN -SYNC.— SYNC A SHI TBI ORD A SET TBC) | CLOCK proc. | CHA cue |. Last | TB 2 RO 
SIM TRA RECEIVE SER DATA REC SEND | LOCAL SEF CTR REC |TRANSM NSM. THAING 

CIM CLOCK | SET | DATA REQ |TIMING END  JACTIVE 1s—s}rcB z|{ RB2 |Rca4 | RB 4 | RcBE | RBS acBa| Age | aea TRANSM.] RDY TERM | SHIFT | CEE SSR | FLAG COMP TCBL | 16, an 

4 RDY RB WR PTRANS IN >TB os 

SRE | cLR ACTIVE re TRANS 
ACTIVE Woee. | Wore Wool | wool | Wool Roose | R405 | Wooe | Blo? | Ril, | hooL | Woal. | Reo Ra0, | RIO? | ROOe TRI ROO Reo! R202 | R205 | R702 J R205 | meer | neoOe [R705 | noose | hoo” | hete ) fon PWR * DATA 

+ CLR SET RDY ni TCB cue 
PI RING LOCAL [erp TOR — SKIP | INI AB > Lert Diep gg FLAG 

Tr SKIP ENABLE TIMING | SEND PL RcB | comp Ta fF TCB! TA3 | TCB 3] TBS | TCBS TB7 | TCB7] 789 | TcB9S 
as REC TCB3 || SYNC RCB II) TRANSM] REC | RING CLOCK DATA(I) RCV TO OL i” = — 
—-THRU + 4 TIMING | TIMING O-» REC PL ACTIVE CHR > TCBS 7 CHR TB 2 
RCB9(1) ACTIVE DELAY] tcp = 4_ | 

+ + 4 kip L =a _| SHIFT IDLE B 
+ po = RING = —_ RS= TB a MODE 

~ = - = T TRANS a a | FLAG Act PL ca ORD tcR = cB2| Ta4 |TcB4 |] Tee | TcBs TBS | TcBS | END pan 

CRA TAC CHR 1B 

fom 

D 7 R405 REQUIRED ONLY IF 
LOCAL TIMING iS USED 

D-MU-637-0-8 Module Utilization 

(Control Logic) 
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Ko — 826T 

Ko (1) TB 7 

Ko — B26U 

I@— (1) T87 

kK BOK 

K>—— (1) Ta 3 D 

Ko B82 91 

i@— (1) TB 

K>— —» 9297 | 

f
f
 

—
—
 

p
a
}
 

h
n
 

e
S
 

C
a
s
 

Ca
ne
 

e
n
 

ee
mm
ea
me
en
” 

Ca
me

 

Ne
 S
e
e
 

Ko—— (i) TB 9 

Ko i 2 29U 

| 
ie fo 20 2 ce 23 24 25 26 cr 22 vo 20 31 32 33 34 35 36 37 38 39 40 4h ab as 4a 5 ag 47 4a do 30 

ie i) THY 

K>——_ —» B3iK 

K>—— (1) END 

oOo > BSL 
lg (1) END 

6 BITS 

K}——_ — A22U 

|
 

K>—— (1) ABE 

K>—— (1) RB 7 

—fO—— 11) RB re 

K-— (1) RB 9 

i 
ed
 

nN
 o|
 

| 
L
s
 

_
e
o
p
o
L
O
 

u
—
 

h
a
 

| 

p
f
 

r
t
 

YH
 

K}——- — A2zZK 

Ko-—- f) RB 6 C 

i—— (2) RB 7 

if 19 20 2b 22 23 24 25 2 27 28 29 30 3) 32 33 34 35 36 37 $8 g9 wo al 4s 43 4% 45 46 47 4a ao $0 . 
a 

T
e
 

7 BITS . 
a 

pop GR 3 

Ki SHIFT RB 

K}-—_— —™ A26N 

Kh——  —@ £310 

kj A3IN 

‘o— (0) TCR 7 

1— — B2IN 

@——— (1) TCR es 

<--> B821R 

ie-—— @ RBS 

is 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 4 a2 23 64 45 46 47 ag 29 50 

8 BITS x5 [o-———  —w AION 

ote 1) KB 9 

——  -—-w ASR 

ig 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 39 39 40 4) 42 43 44 45 ae a 48 49 50 ‘ 

Ko (1) TRANSMIT ACTIVE g ; 
9 BITS age OT B 

Mh
 

o
w
 

e
f
 

o
m
 

D
>
 

en
 

e
o
 

e
O
 ro)
 

rm
 w B on o ~y
 

e ) ° . e ry e e FEMALE 

PIN SIDE OF 50 PIN CANNON DD-50P MALE CONNECTER 

D-AR-637-0-9 DPOIA Word Length Selection 
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7 6 5 { 4 2 

| 2 3 4 5 6 7, 8 9,10, II 2,13 ,14,15,16,17,18, 19,20, 21 , 22,23, 24, 25, 26, 27, 28, 29, 30,3! , 32, 33, 34, 35 , 36,37 , 38, 39, 40,4! , 42 , 43, 44 
Y wa2i | wo21 | Wet | Weer | Woot | wari Wii weet | weap | Ri23 | as | Wiss [| Wiss | Wis | Wiss | Wis [Wigs | Wigs! Wigox| Rig? [ Ritt [Reoz2 

STF | CRF 1M IM ¥ eK ¥ 
TAC | INT 

BAC iM 3o11 (Beit _| IME 
Tac | STR StF 

gsi! Sell sRF | CTR IM7 

BAC iy pws «| ewe | IM “er RRB | SSR sagt |eait | ea21 | e631 | 6641 | 8651 | ses | se71 | ser | oi, 

pop | 1) | BS | Belt | aoe ser | CTF IMB 
TW AC CLR cer | sim [ROB SRI ~ 

T2 RUN SRE | CIM 08 
a 1M9 SSR 

PWR cre {| CRA 

CLR SRI i IMIO SRF 

| IMit 

Waol | wat | Wat | woot | We] | WO2T [ws00 [ws00 [WaT WOOT] WOOT | R23 | miDS "| cog | e612 | azz | 9632] e642 | 6652 | ces2 | ce7z2 [Rid | Rip? | Roos | Ros | ROOS | Roos | ROS E205 
* * * ¥ * 4 

BAC IM DB} =RCB | PWR wa ctr | cin Bacg | BACT opé | ose | opa | ope | oB8 | oO 
Qt t doit |adee | adc | 179 1-8 | CLR 16 

1oP SKIP PE RRB StM OBI 0B3 oss OB? oB9 ost 

1,2,4 INT 1M4 | aM 
BAC pwB | BNB iM SKIP cer | SRE 
Jo8 Ti | #45 | Gols | doe | AC CLR 1MS 

ImM2 
CRF | STR 

12 RUN sega | 6ai4 | 6624! ea34 | ease | ga54 | 664 | 8674 

PWR IM3 cTR | GRE 
CLR 

M4 cra | 6354 

IM5 

| 2 3 4 5 6 7 8 9,10, 11 2,13 ,14,15, 16, 17,18 ,19 , 20, 2! ,22 , 23, 24,25 ,26,27 ,28, 29, 30,31 , 32,33 ,34, 35, 36, 37, 38; 39,40 , 4! , 42 , 43, 44 

NOTES:* REQUIRED FOR EXCLUSIVE OR OPTION 
*% PROVIDED FOR “EXPANSION ONLY, 

NO MODULE REQUIRED: 

8 7 6 A 3 2 | 1 

D-MU-637-0-11 Module Utilization 

(Interface Section) 
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[ DPOIA | 

PDP-8 OR | | 
PDP-8/5 BAC g S w¢e2\ Wo2)\ rors | 

K > 

woal| A at|er| [aa Al |w@a2i | 

POPs PORE wo2t | | wo@2i 
[3 BAC 4 xit IOP VL2$¢4 | - g W621 rors 

7 ME 34 | € 34 Tl,T2, PWR CLR | LA2L82 Ato A2| weal | C 
MF 34 B 39 Wwdzl | WO?) | 
ME 35] E 4¢ | c BMB ge5 + A3| BS Wo2! Wo23 

| DB 1-9 (Bac 41-3) DATA 
MF 35] D 4g Ba ei | ‘we2) [As 

wai | wea SET 
> BMB 6>214 nal 24 

PE 2 E 32 | 

Wo2) | 25 PIN CANNON RCB 1-9 pr2| £37 wo21 wot Bap a2 | woe) DB2S-P 
IM $48 | <— E AS] B5| | 

wo2t | wo2i woal PWR CLR PI. 
IM 4-942, SKIP, INT | Bit B3] we2! | 

F ! asl B6| SKIP AC CLR, RUN | | 

| _ | 
‘50 PIN | 

| INTERFACE SECTION CANNONMO ss ENGTH SELECTION 
(To PRP=8 OR PDP-8 | 5) CONTROL. SECTION | CONNECTOR (6,78. ORG BITS) 

D-I1C-637-0-12 Interconnecting Cable Diagram 
(DPO1A) 
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(SEE NOTE 1) (SEE NOTE 2) 
AH E AE E AE, ALS 
[as AE 660) AF 66il AR 6821 rar pa [ar 664! PA Ap 665! pa [AR 688! pa Lar, 667! PA . PA > PA [a'y PA |Atry mors Lo» Baars pars, 

rol AD AL AD AD AD AD AD AD | 

AL | AL AL AL AL A AL AL 
wewud > => rev > aM 6562 ar OC« BT? 

y AM 6642 A 6652 AM AN 6 2 ax | pa pat 66¢2 an | PA AM, 6612 ax | PA LAM, 6822 ax | PA LAMp 6632 ak | PA , ak | PA > Ak | PA > aw | PA > 
top2 —> > > - » as 

AS AS AS, AS AS AS 
pei yeaa gg re Par 4 FAT? 6 6664 TAT 6 6874 

rop4 aR PA AT 6604 AR PA Al, 6614 AR PA Al, 6624 AR PA AT, 4634 AR PA AT. 6644 AR PA AT 665 AR PA AT AR PA A 

C 4 

BD DS [8b DS {BD DS LBD DS BD Ds. |BD DS | BD. Ds | BP, Ds] BD, 

wal weal wea weap nea] He We te 
BM: @) seg hee pegiAbl peg ere pe &LAE'7 Bek ark. Beg Be 

pus : o) an Br Br BFS BES BFS BFS BF: 

nai BH BH BH BH 8 BHx| B BH 
EMB 412) BU Bu BJ Bu Bu Bu BU 
BME ae BRS BKE BK: BK: BK BK: BKY. BK 
BEB 5083 -—— > mn ~ 4, BLORIY BLE IY Be I~ BLEIY BDEIC on BLEI™M B B 
Pra & Searrrys A 60 aM NN 6) BM A 62 BM A 63 pue A 64 BMS AN 65 BM AN 66 B A167 

EMB 6@) ~ BN 4 BN. BN BN BN 
BM3 6 (\ BN BN > 

~ on) 2 BP B P3k BPX BP. BP BP. B 
a 7?@O——2? > . 
ove ri) BR BRE BR BR B BR BR BR 

ame eg)FS BS BS BS BS, Bx BS BS 

pun 6 () oe al BT. BT BIg BT B BT 
. "pay BU BU BU BU BU BU Bu 

BY. BY BV BY BV BY BV BY 
te *o 

% DIODES REMOVED FOR DECODING LOT’s STAC ; STF 5 SEF > SRT WP SSR a SRF 

6661 —of FO 661) —Sot 6621 Say 6631. —“N 6641 —t—ao 6651 —2 
RIGT RIOT RIDT RIDT RiO7 R\O7 
A22 A22 A22 A22 A22, A@e 

5 CIF ; RRB => Cer 7 CRF Weir - CRA 

6662 E A 66\2 —“d aw) 6622 —SA A 6632 —Mel 6642 ——DT 0 6652 ——tf 
RiO7 RIOT Rig7 Rig7 RID7 RID7 
B22 822 B22 B22 B22 B22 

[HO FNTERRUPT (x? skip 5 ciM => sim SP 'SRE TPSTR xP CRE 

p1 ef SKIP Kas 6664.0 6614 6624 6634 —t Ap 6644 —t 
Rit Ri} RIOT Ri G7 RID? RID7 RIO? 
A2Z A23 B23 B23 B23 B23 B23 

IMit Imig M4 IM8 IM7 IM6 IMS IM4 IMs 

pH cls «IN L te Q lv 5 h D , E iF K ar 
RCBI TA RCB2 ——AM A RCB3 ——@ro A RCB4 —A OK RCBS ef A RCB6 I A RCB? SAG RCBS —eInT A ROBY el Al 

a Fi ni23 L. R123 Mal R123 R123 T,] RI23 R123 Fy R123 Ris M R22 
7 t 1 Bi2 rs 6612 E D woad Al2 AI2 Al2 Al2 Al2 Al2 Bi2 i B12 

Alt x 

LEJF NOTES: 
= |, REQUIRED FOR EXCLUSIVE OR OPTION ONLY 

2. RROVIDED FOR EXPANSION ONLY. 

NO MODULE REQUIRED. 

D-BS-637-0-13 !OT Selection Logic (DPOIA) 
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w@21 W221 w21 Ww 21 W021 wO21 wO21 0 WG 24 wO21 w@21 wd21 = W@24 
on ~ A2 B2 AS B3 A4 Be AS 65 A6é pe L saeeeene 

(- 9) _{s (o) fo (| (0 o) fo fo) __{o] (o) fo 
@+—-<> BAC © (1) o o <> BAC 9 (1) e + <> BMB ¢ (1) ° #+——<> BMB 6 (0) 4 DIM G ‘ * DIM 9 

E € E E E E E E E E E E 
teti—< BAC 1 (1) o #+—<> BAC 10(1) . @+—<> BMB 1 (t) o #+——~<> BMB 6 (1) ° of+——> IM 1 #i—-D> IM 10 

H H H H H H H H H H H H 
° ° <> BAC 2 (1) e + <> BAC 11(1) c o+—<> BMB 2(1) . o #+—<> BMB 7(¢) ° ° DIM 2 ° oj}——-D> IMiL 
K K K K K K K K K K K K 

@+——<> BAC 3 (1) + —» I0P 1 ° +> BMB 3(¢) ° <> BMB 7 (1) e o OIM 3 o © SKIP 
M M M M M M M M M M M M 
° #+—< BAC 4 (1) o o+—— 10P 2 e <> BMB 3 (1) o1—~<> BMB 8 (¢) ° ot—-pIM 4 o o+—<> INTERRUPT 
P Pp Pp Pp P Pp P Pp Pp Pp Pp Pp 
° @+—- BAC 5 (1) ° + > 10P 4 e #i——<> BMB 4(9) ° #+—<> BMB8B (1) e oto IM 5 o @1+—D AC CLEAR 
s s S s S$ $ 5 5 $ $s $ s C 
e @+——<> BAC 6 (1) . +> T1 #+— BMB 4 (1) e <> BMB 9 (1) -or—-D> IM 6 e - @ RUN(1) 
T T T T T T T T T T T T 

° <> BAC 7 () + ° et2 ° o <> eMB 5(¢) ° *+—<> BMB19(1) o DIM 7 o me 
v Vv v v Vv v v Vv Vv v v v 

o+—- BAC 8 (1) + . © POWER CLEAR o+——<> BMB 5 (1) ° o+—<> BMB 11 (1) . o+— DIM 8 e- . 

VS WS SF, S, ow, UU oS, UJ Ss 

wé24 Ww24 wG22 w@2a wo22a +-— 
Aa AQ Ba B1g Bia 

D © D 
OL» str o}—» cRF e+—<> pei (Bac 14) o}——@ RCB 1 OL PWR CLR 

gl» TAC S|» STR bho DB2 (BAC19) —_- RCB2 Ele py 

ot > SRF gL CTR St. DBS (BACT) SL le RCBS A ar sKtP 

ol—» RRB o{ > ssr S1—> DB 4 (BAC 8) Mt ew Ree 4 
M 

et SEF ol» CTF wt bB5 (BAC 7) aw RCBS 

ot > cer At sim o1—o pB6 (BACG) a1 RcB6 
: S 

S 

st > sre +> ciM &}+—< bb7 (BAC 5) —-@ ROBT 

i> CRE o+— CRA va ad DBS(BAC 4) of—* RcB8 
Vv Vv Vv 
ot—»> SRI e #+—> 0B 4(BAC3) L-——@ RCB 

L U U L 
B 

GROUND PINS C,FJ,L,N,R,U ON ALL W$2I CONNECTORS 

D-BS-637-0-14 I/O Connectors 
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MECHANICAL DEPT USAGE ELECTRICAL BEPT USAGE 
F IND FIND NG. DESCRIPTION PART NQ. PROD |CUST) F/G a DESCRIPTION PART NQ. PROD |CUST} F/C D 

1 LOGIC PANEL ASSY C-UA-DP91A~d-0 1 BIT SYNC DATA COMM SYS DPJ1A A-ML-DPG1A-C LOGIC PANEL ASSY (PL). A-PL-DPQ1A- 0-0 MOBULE UTILIZATION D-MU-637-0-8 RIGHT END PANEL C-M0-1943-0-1-0~1 RECEIVER LOGIC 0-BS-637~0-1 
CONNECTOR END PANEL C-MD-7406346-0-0 TRANSMIT LOGIC D-BS-637-0-2 
DATA SET CABLE (PL) D-AD-2005639-9-0 STD RS232 INTERFACE D-BS~-637~0-3 DATA SET CABLE (PL) A-PL-7005639-0-0 PDP INTERFACE D-BS-637-0~4 CANNON CONNECTOR BAR-50 PIN B-MD-00647 WIRE LIST (837 SECTION) K-WL-637-0-5 

2 MARGINAL CHECK PANEL D-MAD—1943—-D-1-2 DPQ1A D-MU-637~0~11 
MARGINAL CHECK PANEL (PL) A-PL=1943~-0-1-2 1OT SELECTION LOGIC DPOTA D-BS-837-0-13 

1/0 CONNECTORS 0-88-637-0-14 
INTERFACE OPOI R-WL-637-0-?5 ee ee 
OR BUFFER D-BS-DPOIA~J-3 - 4 - 3 | W.L.S.JUMPER PLUGS (6,7,8 & 9 BITS) C-AD-700564q-0-0 WIRE LIST LOGIC ASSY TO 5O PIN CONN A-WI-637- 0-7 @) @ 6) W.L.S. JUMPER PLUGS (6,7,8 & 9 ; EXTERNAL COMPONENTS LIST (CONTROL SEC)} A-CP637-OH7 | BITS) (PL) | A-PL-7005s4a--0-0 2 MOUNTING PANEL 1943 B~CS~1943 

: | 4 WIREO ASSY CINTERFACE SECTION) C-AD-7005523-0-0 ~ 3 637 WORD LENGTH SELECTION D-AR-637-0-9 MARGINAL CHECK WIRED ASSY WIRED ASSY WLS. JUNPER PLUGS WIRED ASSY (INTERFACE SECTION) PANEL (INTERFACE SECTION) (637 SECTION) (6,7,8 & 9 BITS) (PL) A~PL-700552 3-0-0 
D-MAD-1943-0-1~2 C-AD~7005523-0-0 C-AD-7005637~0~-0 C-AD-7005640-0~0 

: 
REF} iNTERCONNECTING CABLE DIAGRAM D~|C-637-0~12 

| 5 | WIRED ASSY (637 SECTION) C-AD-7005637-0-0 
WIRED ASSY (637 SECTION) (PL) A~PL~7005837-0-0 

© 1943D MOUNTING 
: C PANEL 6 | 1943D MOUNTING PANEL D-AD-1943-D-0 D-AD-1943-D-0 1943D MOUNTING PANEL (PL) A-PL-1943-D-0 

@ 1943 CASTING 7 | 1943 CASTING PLUS PINS D-AD-5302483-0-0 PLUS PINS 1943 CASTING PLUS PINS (PL) A-PL-5302483-0-0 
D-AD~53 02483~0-0 1943 FRAME CASTING E-MD-1202885-0-0 

— 

B 

A 

8 7 6 5 t 4 3 | 2 | 

D-DI-DPOIA-0-1 DPO1A Master Drawing 
| Breakdown 
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7 6 5 | 4 3 2 

IM.@ IM. 1 IM.2 iM,3 IM.4 IM.5 iM6 IM,7 IM.9 IMI IM At if L ly , y if if L k ' ' Kk PA N BIMA TOA TWA TOA Lon Tw A BIA ON WA LITA WA (6662) ROB RI23 E;RI23] - K.{ R123 t._| R123 RI23 s | RI23 bp | R123 E.[RI23 L.|RI23 R123 s.| R123 
P ) 

W640 ALL Bi3 BIS BI3 13 BI3 BI3 Ald ANS Al3 Al3 XE) LL__Jm = 

E {J Ev R Ip RP E lu EJ RIP RP E EJ R|P RP E lu E J r|P RP R je RP E |J EJ R_|P RP OBS OBI OB2 OB3 OB4 OBS OB6 OB7 OB9 OB OBI @ | ‘ i @ ) | 1 g 1 \ | o / iS ys C 
PA K R295 B24 pjR265 B24 FIR25 B25 R B2 FIR2¢5_ B26 R205 B26 FiR205__B R205 _ B27 R295_B28 AIR205 B29 R295 B29 c 

> 
c Reve A24} 1 

6661) COB (6654) xOB—4 " a R D N N 0 N 
= iy «K U T L K ) T L K U T L K ) T L K U T L K rv) T PWR CLR (6664) OB " \, ut ¥, M Y, M \, " N, uf \, = H ¢ H $ H S H s H s H $ 

Ef pp 12 Hf perl K g mMf—bdB 9 pl 8 Si] 7 Ul DB 6 Ef DB 5 HT DB 4 kl DB 3 MT—_pB 2 Pl DB | p[| EF e [EF y [EF L [EF nw EF EF + [EF p[ EF F[ EF gf EF L_{ EF n_{ EF <—— BAC £—OW598) BAC I-—SW59~] BAC 2—cW5HP! Bac 3-Solw5a—] Bac 4Nolw5sg6} Bac 5—Siw5001 Bac 6B—olw5a BAC 7. W522] BAC 8 W528} BAC 9—<S W580) BAC ID —cW582) Bac |} W589 B7 B7 B7 B7 B7 B7 B7 Bs B8 B8 Bg B8 

B 

A 

7 6 5 t 4 3 2 

D-BS-DPOIA-0-3 OR Buffer (optional) 
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