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Foreword 

The DSJ 0 Single Synchronous Line Unit Maintenance Manual comprises the following: 

Chapter 1 - presents the purpose and general description of the DSl O; its data format and speci­
fications 

Chapter 2 - presents the installation and interface requirements 

Chapter 3 - describes the DS 10 indicator panel and applicable PDP-10 1/0 instructions 

Chapter 4 - describes the control, receive, and transmit logic in a typical sequence of operation 

Chapter 5 - presents preventive maintenance and troubleshooting procedures for the DSIO 

Chapter 6 - contains a complete set of DS 10 engineering drawings for reference purposes by 
maintenance personnel 

NOTE 
A prior knowledge of both the PDP-10 Central Processor and 
communication modems is essential to the understanding of 
this manual. 

REFERENCE DOCUMENTS 

For further information relevant to the DSIO, consult the following related publications: 

Title 

PDP-I 0 System Reference Manual 

PDP-JO Interface Manual 

PDP-JO Site Preparation Guide 

KA-10 Central Processor Maintenance Manual 

Electronic Industries Association (EIA) Standard RS-232-C 

Number 

DEC-10-HGAC-D 

DEC-I 0-HIFB-D 

DEC-10-HAAB-D 

DEC-10-HMAB-D 

Bell System Technical Reference Manual for Type 201A and 201B Data Sets 
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Chapter 1 

Introduction 

1.1 SCOPE 

This manual contains general information; installation, operating, programming, technical reference, and main­
tenance data for the DS l 0 Single Synchronous Line Unit. 

1.2 GENERAL DESCRIPTION 

The DS l 0 (see Figure 1-1) is an interface between a PDP-10 1/0 Bus and one full-duplex or half-duplex serial­

synchronous modem communication link having characteristics compatible with Electronics Industries Associa­

tion (EIA) Standard RS-232-B (or C). The concept of this interface is to take parallel information from the 

PDP-10 CP and transmit it in bit-synchronous serial form to the modem, or to take a serial bit stream from the 

modem and deliver it in parallel to the PDP-10. These two operations can occur either separately or simultane­

ously, depending upon whether the mode of operation is half-duplex or full-duplex. 

PDP-10 
CPU 

TO TELEPHONE 
LINES 

10-0638 

Figure 1-1 DS 10 Configuration 

The DSlO is capable of controlling most of the common leads associated with an RS-232-B(C)-type modem. In 

addition, the DSlO can answer and terminate incoming calls. Up to two DSlO units can be used with each 
PDP-10 CP. The second DSlO is housed in the same cabinet with the first DSlO. The DSIO can be operated at 

either 50 Hz or 60 Hz; four configurations are available: 

DSlO-A 
DSlO-B 
DSlO-C 
DSIO-D 

A single DSlO unit for 60 Hz operation 
A single DSlO unit for 50 Hz operation 
A second DS 10 unit for 60 Hz operation 
A second DSlO unit for 50 Hz operation 

1.3 FUNCTIONAL DESCRIPTION 

The DSlO (see Figure 1-2) consists of a transmit channel and a receive channel controlled by programmed in­

structions from the PDP-10 CP, and synchronized by timing pulses from the associated modem. 
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In the transmit mode a full word, containing either four or six characters, is transferred in parallel from the 

PDP-IO to a buffer register. One character at a time is then transferred to the shift register, which shifts data se­

rially to the data set terminal. When a word is shifted out, the PDP- I 0 transfers another word to the buffer regis­

ter and transmission continues in the same manner as above. Facilities for detecting a sync character, determining 

the character length, maintaining a character count, etc., are provided by the control section. 

DSl 0 

_l 

TRANSMIT 
BUFFER 

l 
TRANSMIT 

SHIFT 1----1 TRANSMITTED DATA 
REGISTER 

PDP-10 IIO BUS CPU I EIA CONTROL AND TIMING 
MODEM 

CPU INTERFACE INTERFACE 

i--- CONTROL i--- RECEIVED DATA 

l 
RECEIVE 

SHIFT t--
REGISTER 

l 
RECEIVE 
BUFFER 

J 
10-0639 

Figure 1-2 Simplified Block Diagram 

An additional feature of the transmit mode is the ability to idle after a message has been transmitted instead of 

turning off the connections to the modem. The idle mode effectively keeps the line open between messages, thus 

eliminating the need to re-establish contact with the modem. 

In the receive mode, input characters from the data set are shifted serially into a register, then transferred to a 

buffer register. When the buffer is full (with either four or six characters), a priority interrupt is generated and 

the contents of the buffer are sent to the PDP- I 0 via the I/O Bus lines. The control section provides for sync 

character detection, character counting, end-of-transmission detection, and other associated circuitry. 

1.4 DATA FORMAT 

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

consists of sync characters (one is sufficient) followed by the characters that make up the text of the message. 

Character lengths may be either 6 or 8 bits; this is a programmable function of the hardware. Because a PDP-I 0 

word contains 36 bits, there are either six 6-bit characters or four 8-bit characters per word (see Figure 1-3). 
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Figure 1-3 Characters Per Word 

Sync characters provide a time reference at the start of every message. Once a sync character is detected, the re­

ceiving terminal assembles every 6 or 8 bits in a buffer. Sync characters are selected by the user through use of a 
jumper board. A brief message using 6-bit characters with a sync code of 268 is illustrated in Figure 1-4. (The 
least significant bit is sent first.) 

r-~ "1" --2-.i•j••---DlA 
6 

0 

LSB LSB 
I0-0641 

Figure 1-4 DS 10 Serial Message Format for 6-Bit Characters 

1.5 SPECIFICATIONS 

Type of Channel 

Speed 

Interface 

Data Format 

Compatible Data Sets 

Operating Environment 

60 Hz ac Power 

50 Hz ac Power 

Power/Heat Dissipation 

Serial-synchronous, half- or full-duplex 

20,000 bps maximum 

Conforms to EIA Standard RS-232-C 

6- or 8-bit characters; unique sync character code for each char­
acter length 

Type 

Bell 201A 
Bell 201B 
Bell 205 

Speed (Baud) 

2000 
2400 

600, 1200,2400 

Any other modem that meets EIA Standard RS-232-B(C) Speci­
fications 

Limited only by PDP- I 0 operating conditions 

llSV +10%, 60 Hz +2% 

230V +10%, 50 Hz +2% 

450W 
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1.5 SPECIFICATIONS (Cont) 

Height 

Width 

Depth 

Weight 

69 in. 

22 in. 

29 in. 

300 lb 
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Chapter 2 

Installation and Interface 

This chapter contains general information on installation and interface requirements for the DS 10. Included also 

is a description of the applicable Electronic Industries Association (EIA) circuits utilized by the DS 10. 

2.1 MOUNTING 

The DS 10 is contained in three DEC 1943 Flip-Chip mounting panels which are housed in a standard DEC 19-in. 

cabinet. Also included in the cabinet are an 844 power control unit and two 728 power supplies. This equip­

ment is shown in Figures 2-1 and 2-2. If a second DSlO unit is employed, it is housed in the same cabinet with 

the first DS l 0 and shares the same power supplies and indicator panel. 

The modem and its associated power supplies mount in an external cabinet or rack. 

2.2 CABLING 

2.2.1 PDP-10 to DSlO 

The PDP-10 1/0 Bus is the only connection between the PDP-10 CP and the DSlO. The physical configuration of 

the 1/0 Bus is comprised of two coaxial cable sets which terminate in two W851 Flip-Chip Connector Assemblies. 

The length of the cables is dependent on the proximity of the cabinetry and the configuration of the system 

I (maximum 1/0 cable length is 150 ft). See DEC drawing DSl0-0-IOB for 1/0 cable pin assignments. 

2.2.2 DSlO to Modem 

A 25-ft cable is provided for connection between the DS 10 and the modem. The socket on the modem is a 

25-pin receptacle (Cannon DB-19604433 or equivalent). The plug on the modem end of the cable is a Cannon 

DB-19604-432 or equivalent. The other end of the cable, which connects to the DSlO, is equipped with an 
M957 Cable Connector. The entire cable assembly is designated BCOlR-25. Other cables may be used, but must 
comply with the specifications in EIA Standard RS-232-B(C). 

2.2.3 DSlO Logic to Indicator Panel 

Ribbon cables are provided for connection between the DSlO logic and the indicator panel (Figure 2-2, Rear 

View). If a second DSlO unit is used, additional ribbon cables are provided that connect to the bottom two rows 

of connectors on the indicator panel. 

2.3 INTERFACE CIRCUITS 

This section contains material from the Electronic Industries Association Standard RS-232-C concerning commu­

nications interface circuits. The standard defines a means of exchanging control signals and binary serialized data 
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Figure 2-1 DS I 0 Cabinet, Front View 
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signals between data processing terminal equipment and data communication equipment. Drawing DS 10-0-RS 

in Chapter 6 shows the cable and pin assignments for the RS-232-C interface. 

2.3.1 Circuit AA - Protective Ground 

This conductor is electrically bonded to the machine or equipment frame. It may also be connected to external 

grounds as required by applicable regulations. 

2.3.2 Circuit AB - Signal Ground 

This conductor establishes the common ground reference potential for all interchange circuits except circuit AA. 

In the data set, circuit AB is brought to one point; this point can be connected to circuit AA by means of a wire 

strap. 

2.3.3 Circuit BA - Transmitted Data 

Signals on this circuit are generated by the data processing terminal equipment (DS 10) and are transferred to the 

transmitting signal converter for transmission to remote data processing terminal equipment. 

The data processing terminal equipment holds Circuit BA in a marking condition during time intervals between 

characters or words, and at all times when no signals are being transmitted. Data processing terminal equipment 

designed for receive-only service holds this circuit in marking condition (i.e., the 1 state) at all times. 

The marking or spacing signal condition is held for the total duration of each signal element. 

2.3.4 Circuit BB - Received Data 

Signals on this circuit are generated by the receiving signal converter in response to data signals received from re­

mote data processing terminal equipment. 

In half-duplex service, the receiving data set holds marking condition on Circuit BB when the remote data pro­

cessing terminal equipment has its Circuit CA in the OFF condition. While in half-duplex service, the Received 

Data circuit may be used to monitor transmitted signals. 

A data set equipped for transmit-only service holds Circuit BB in the marking condition at all times, and the 

marking or spacing signal condition is held for the total duration of each signal element. 

2.3.5 Circuit CA - Request-to-Send 

Signals on this circuit are generated by the data processing terminal equipment to condition the local data set to 

transmit. For example, if the data set contains a modulator, the carrier signal is transmitted during the ON con­
dition of Circuit CA. 

The ON condition is maintained whenever the data processing terminal equipment is transmitting information or 

has information ready for transmission. The signal converter transmits all data on Circuit BA while the ON con­
dition is maintained on Circuit CA, Circuit CB, and Circuit CC. 

In half-duplex service, the OFF condition holds the data set in the receive-data condition, and the ON condition 

holds the data set in the transmit-data condition. The above condition is established independent of signals on 

Circuits BA and BB. Data processing terminal equipment designed for receive-only service holds Circuit CA in 

the OFF condition at all times. 
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Data processing terminal equipment designed for either transmit-only or full-duplex service may hold Circuit CA 

in the ON condition at all times. Similarly, data communication equipment used for transmit-only or full-duplex 

service may be placed in the transmit condition at all times, regardless of the signal condition on Circuit CA. 

2.3.6 Circuit CB - Clear-to-Send 

Signals on the circuit are generated by the data communication equipment to indicate that the data set is pre­

pared to transmit data. The ON condition is a response to the ON condition on Circuit CA and indicates to the 

data terminal equipment that signals presented on Circuit BA (Transmitted Data) will be transmitted to the com­

munication channel. When Circuit CA is turned OFF, Circuit CB is also turned OFF. 

In receive-only service, the data set holds Circuit CB OFF at all times. 

In transmit-only or full-duplex service, when the data communication equipment is in transmit condition at all 

times, Circuit CB is held in the ON condition at all times. 

2.3. 7 Circuit CC - Data Set Ready 

Signals on this circuit are generated by the local data set to indicate that it is ready to operate_. 

The OFF condition is used to indicate: 

a. An abnormal or test condition which disables or impairs a normal function associated with the 
service calls 

b. That the communication channel is switched to an alternate means of communication (e.g., al­
ternate voice telephone) 

c. That the local data set is not connected to a communication channel. 

The ON condition appears at all other times. 

Circuit CC is used only to indicate the status of the local data set. The ON condition indicates neither that a 

communication channel has been established to a remote station, nor the status of any remote station or equip­

ment. 

2.3.8 Circuit CD - Data Terminal Ready 

Signals on this circuit are used to control switching of the signal converter to the communication channel. The 

ON condition causes the signal converter to be connected to the communication channel. However, if the station 

is equipped only for call origination by means external to this interface (e.g., manually or an automatic call orig­

ination unit), the ON condition serves only to maintain the connection established by these external means. 

When the station is equipped for automatic answering of received calls, connection to the line may be arranged 

to occur only in response to a ringing signal. The OFF condition removes the signal converter from the commu­

nication channel, for such reasons as: 

a. Freeing the line for alternate use (e.g., voice or use by other terminal stations) 

b. Permitting use of the data processing terminal equipment for an alternate function (e.g., off­
line operation) 

c. Terminating a call 

The OFF condition does not disable the operation of Circuit CE. 

2-5 



2.3.9 Circuit CE - Ring Indicator 

Signals on this circuit indicate that a ringing signal is being received from a remote station; this circuit may be re­

quired for automatic answering of received calls. 

The ON condition indicates that a ringing signal is being received; the OFF condition is maintained at all other 

times. Operation of this circuit is not disabled by the OFF condition on Circuit CD. 

2.3.10 Circuit CF - Data Carrier Detector 

Signals on this circuit provide an indication that the data carrier is being received. When the data carrier is lost 

because the transmitting signal converter is turned OFF due to a fault condition, the OFF condition follows after 

an appropriate guard time delay. 

In half-duplex service, where the signal converter is arranged for local copy, Circuit CF may respond to carrier 

signals from either the local or remote transmitting signal converter. 

The ON condition indicates reception of the data carrier. The OFF condition provides an indication of the end 

of present transmission activity or a fault condition. 

2.3.11 Circuit DA - Transmitter Signal Element Timing 

Signals on this circuit provide the transmitting signal converter with signal element timing information. 

The waveform is normally ON and OFF for equal periods of time, and a transition from ON to OFF normally in­

dicates the center of each signal element on Circuit BA. (This is LOCAL TIMING.) 

2.3.12 Circuit DB - Transmitter Signal Element Timing 

Signals on this circuit provide the data processing terminal with signal element timing information. 

The waveform is normally ON and OFF for equal periods of time. The data processing terminal equipment pro­

vides a data signal on Circuit BA. The transitions of this data signal nominally occur at the time of the transitions 

from OFF to ON condition of the signal on Circuit DB. (This is SERIAL CLOCK TRANSMIT.) 

2.3.13 Circuit DD - Receiver Signal Element Timing 

Signals on this circuit provide the data processing terminal equipment with signal element timing information. 

The waveform is normally ON and OFF for equal periods of time, and the transition from ON to OFF condition 

nominally indicates the center of each signal element on Circuit BB. (This is SERIAL CLOCK RECEIVE.) 

The electrical characteristics of these interchange signals are as follows: 

a. The maximum open-circuit voltage to Circuit AA or Circuit AB on any interchange circuit does 
not exceed 25V, and the maximum short-circuit current flow between any two conductors (in­
cluding grounds) does not exceed O.SA. 

b. Any circuitry used to generate a signal voltage on an interchange circuit is protected from dam­
age by either an open circuit condition or a short circuit in either Circuit AA or AB. Any cir­
cuitry used to receive signals from an interchange circuit is designed for continuous operation 
with any input signal within the maximum voltage limits specified. 
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c. For Circuits BA and BB, the signal is considered in the marking condition when the voltage on 
the circuit is more negative than -3V with respect to signal ground, and the signal is considered 
in the spacing condition whe11. the voltage is more positive than 3V with respect to signal 
ground. During transmission of data, the marking condition is used to denote the binary state 
ONE, and the spacing condition is used to denote the binary state ZERO. Note that marking 
is the normal condition on a data circuit when no signals are present. 

2.3.14 Summary of Data Circuits 

Binary State 
Signal Condition 
Voltage 
Paper Tape 

ONE 
Marking 
Negative 
Hole 

ZERO 
Spacing 
Positive 
No Hole 

For all control circuits included in this discussion,, the control function is considered ON when the voltage on the 

circuit is more positive than +3V with respect to signal ground, and is considered OFF when the voltage on the 

circuit is more negative than 3V with respect to signal ground. 

2.3.15 Summary of Control Circuits 

Control Function 
Voltage 

OFF 
Negative 

ON 
Positive 

NOTE 
The condition in which the voltage of a data circuit or a con­
trol circuit is between ±3V is not mentioned in this discus­
sion. This area is undefined by RS-232-C; therefore, this re­
gion or its effect on DEC logic is not defined. 
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Chapter 3 

Operation and Programming 

This chapter provides information on the DS I 0 indicator panel and a description of the PDP-I 0 I/O instructions 

as they apply to the DS I 0. 

3.1 OPERATION 

The DS 10 has no operating controls; operation is under automatic control of the PDP-I 0 program and timing 

signals from the data set. The indicator panel at the top of the DS 10 cabinet allows the operator to monitor the 

status of various conditions in the system. Figure 3-1 shows the indicator panel, and Table 3- 1 defines the func­

tions of each indicator. 

Figure 3-1 DS 10 Indicator Panel 

The indicator panel consists of two identical sets of indicator lamps. When a single DS 10 is mounted in the cab­

inet, only the top two rows, designated UNIT A, are used. When a second DS I 0 is installed in the system, the 

top two rows indicate the status of one unit (UNIT A) and the bottom two rows indicate the status of the sec­

ond unit (UNIT B). 
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Group 

XMIT 

RECEIVE 

CONTROL 

.Table 3-1 

Indicator Panel Description 

Indicator Function 

ACTIVE Indicates the DS 10 is currently in the transmit 
mode. 

INCCNT Indicates the transmit character counter is being 
incremented. 

IDLE Indicates that IDLE flip-flop is set. Idle mode al-
lows the DS 10 to maintain contact with a modem 
after the last character of a message is trans-
mitte<l. 

SYNC CHAR Indicates the first character in the transmit word 
is a sync character. 

LAST BIT Indicates that one more bit of a character is to 
be transmitted to the modem. 

ACTIVE Indicates the DSlO is currently in the receive 
mode. 

INCCNT Indicates the receive character counter is being 
incremented. 

SYNC CHAR Indicates a sync character is in the RB shift reg-
ister. 

EOTCHAR Indicates an end-of-transmission character is in 
the RB shift register, which eventually causes the 
receive logic to be disabled. 

UNIT SELECT Indicates the DS 10 has been selected by the 
PDP-10 CP through a 4608 or 4648 I/O instruc-
ti on. 

XMITFLAG Indicates that the Transmit Flag flip-flop is set. 
The XMIT FLAG is set when there is only one 
character in each word left to be transmitted. 
This causes a high priority interrupt to be gener-
at ed. 

REC FLAG Indicates that the Receive Flag flip-flop is set. 
The REC FLAG is set when a full word has been 
received by the DS 10. This causes a high prior-
ity interrupt to be generated. 

6-BITMODE Indicates the message format consists of six bits 
per character. When the indicator is not lit, the 
format is eight bits per character. 

ENDFLAG Indicates END FLAG flip-flop is set. The 
END FLAG is set either when the clock pulses 
from the data set have stopped before an EOT 
character is received, or on the transition from 
on to off of the signal carrier. 

! 
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Table 3-1 (Cont) 

Indicator Panel Description 

Group Indicator Function 

ERROR FLAG Indicates the PDP-10 CP failed to respond to the 
CONTROL interrupt generated by Receive Flag (1 ). 
(Cont) 

EOTFLAG Indicates that the EOT FLAG is set, which means 
an EOT character has been received. 

--··-
REC CLOCK Indicates that the Receive Clock pulses, supplied 

by the data set, are active. 

XMITCLOCK Indicates that the Transmit Clock pulses, sup-
plied by the data set, are active. 

REQTOSEND Indicates the Request-to-Send lead on the EIA 
Interface is active. 

LINE STATUS 
TERMINAL READY Indicates the DS 10 is ready to begin operation. 

(EIA Interface) 
DATA SET READY Indicates the modem is ready for operation. 

CLEAR TO SEND Indicates the DS 10 can start sending messages. 

RING Indicates a ringing signal is being received from a 
data set. 

CARRIER Indicates information is being received at the lo· 
cal modem. 

HIGH 
0, 1, 2 Indicates the octal program-interrupt channel 

number. 
PRIORITY 

INTER Indicates that the Interrupt flip-flop is set. 

0, 1, 2 Indicates the octal program-interrupt channel 
LOW number. 
PRIORITY 

INTER Indicates that the Interrupt flip-flop is set. 

3.2 PROGRAMMING 

The DSlO is designed to respond to the standard PDP-10 input/output instructions in the same manner as any 

other peripheral unit: the DSlO shares the I/O Bus along with other peripherals, and must be selected by a 
unique device code. The I/O Bus consists of 36 two-way lines that serve to carry data and control information 

between the DSlO and a PDP-10 CP. 

Two device codes ( 460 and 464) are used to select and condition a DS 10 to accept the following four instruc­

tions from the PDP-10 CP. (A second set of device codes, 470 and 474, are used when a second DSlO unit is 

utilized.) 

a. CONO (Conditions Out) - accept control information from the CP 

b. CONI (Conditions In) - send status information to the CP 

c. DATAO (Data Out) - accept data from the CP 

d. DATAI (Data In)- send data to the CP 
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Table 3-2 lists the CONO and CONI instructions for both device select codes and the function of each bit in the 

instruction. Following the table are detailed descriptions of each bit assignment. 

Bit CONI 460 (470) 

18 Character Length 

19 Diagnostic 

20 Idle Enabled 

21 Idle 

22 Transmit-Active 

23 Receive-Active 

24 Receive-Inhibit 

25 Clear-to-Send 

26 Data Terminal Ready 

27 Ring Enabled 

28 Data Set Ready 

29 

30 Ring Flag* 

31 End Flag* 

32 Error Flag* 

33 Transmit Flag** 

34 EOT Flag 

35 Receive Flag** 

* causes low priority interrupt 

* * causes high priority interrupt 

Table 3-2 

Bit Assignments 

CONO 460 (470) 

Character Length 

Diagnostic 

Idle Enabled 

Receive-Active 

Receive-Inhibit 

Data Terminal Ready 

Ring Enabled 

Ring Flag 

End Flag 

Error Flag 

EOT Flag 

3.2<1 Status Register (device code= 460 or 470) 

CONI 464 (474) CONO 464 (474) 

Low Priority Low Priority 
2 2 

Low Priority Low Priority 
l 1 

Low Priority Low Priority 
0 0 

High Priority High Priority 
2 2 

High Priority High Priority 
1 1 

High Priority High Priority 
0 0 

The CONO instruction sets or clears the Status Register in the DS 10 if the 1/0 bit associated with the function is 

set or reset at the time the instruction is issued. All the status bits are reset by IOB RESET (initialization) ex­

cept Clear-to-Send and Data Set Ready, which are controlled solely by the modem. 
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Bit 18 (Character Length) - This bit is set and reset by the CONO instruction (bit 18=1,0 respec­
tively). When Character Length is set, both the transmit and receive sides of the DS 10 will be op­
erating in the 8-bit mode. The DS 10 will be in 6-bit mode when Character Length is reset. 

Bit 19 (Diagnostic) - This bit is set or reset by a CONO instruction (bit 19=1,0 respectively) to 
place the DS 10 in and out of diagnostic mode. In the diagnostic mode, an internal clock is used 
to clock the data and the modem control functions are looped back to simulate various modem 
operations. 

Bit 20 (Idle Enabled) - This bit is set or reset by the CONO instruction to enable or disable the 
DS 1 O's idle mode operation. After the currcn t word is transmitted, the DS 10 enters the idle mode 
and transmits the first character of the next word repeatedly as long as Idle Enabled is set. 

Bit 21 (Idle) - This bit is set when the DSlO has transmitted the last character of a transmit word, 
provided bit 20 (Idle Enabled) is set. When Idle is set, the DSlO will transmit the first character 
of the next word repeatedly without interrupting the processor until Idle Enabled is reset by a 
CONO instruction. 

Bit 22 (Transmit-Active) - This bit is set if the first character in the transmit word is decoded to 
be a synchronous character by the DSlO and bit 25 (Clear-to-Send) is set. This bit is reset after 
the DS 10 has transmitted the last character of a message. Transmit-Active signifies that the trans­
mit logic is in operation and is actively transmitting data to the modem. 

Bit 23 (Receive-Active) - This bit is set if a synchronous character is received from the modem. 
Receive-Active can be reset either by a CONO instruction (with bit 23=1 ), or when a loss of re­
ceive clock is detected. This bit, when set, signifies that the receive logic is actively receiving data 
from the modem. 

Bit 24 (Receive Inhibit) - This bit is set by the programmer to inhibit the echoing back of infor­
mation that usually occurs during half-duplex operation. The bit is set and reset by a CONO in­
struction (bit 24 == l ,O respectively). 

Bit 25 (Clear-to-Send) - Data cannot be transmitted over the communication link if Clear-to-Send 
is reset. This bit will be set when the communication link is established. 

Bit 26 (Data Terminal Ready) - This bit is set and reset by a CONO instruction (bit 26=1,0 respec­
tively). When this bit is set, either an attempt is being made to establish a data link, or the link is 
already in operation. 

Bit 27 (Ring Enabled) - This bit is reset and set by a CONO instruction (bit 27=0,l respectively). 
When this bit is set, the Ring signal from the modem will be allowed to cause a low priority inter­
rupt. 

Bit 28 (Data Set Ready) - Data Set Ready will be set when the modem is ready for normal oper­
ation. Data Set Ready will be reset if the modem is not operable or is in test mode. 

Bit 29 - not used 

Bit 30 (Ring Flag) - This bit is set by the Ring signal from the modem, provided Ring Enabled 
(bit 27) is set. When this bit is set, a low priority interrupt will be generated. This bit is reset by 
a CONO instruction (bit 30= 1 ). 

Bit 31 (End Flag) - This bit is set if the Receive Clock from the modem had stopped before the 
EOT flag (bit 34) is set. This bit can be used to distinguish legitimate ends from those that are 
caused by failures in the communication link. A low priority interrupt will be generated when 
this bit is set. This bit is reset by a CONO instruction (bit 31 =l ). 

Bit 32 (Error Flag) - This bit is set if the Receive Flag (bit 35) is not answered by the CP by the 
time another full character is received. When this happens, the character just received will be lost. 
The characters already assembled in the Data Buffer are not affected. A low priority interrupt is 
generated if this bit is set. Error Flag is reset by a CONO instruction (bit 32=1 ). 
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Bit 33 (Transmit Flag) - This bit is set if there is only one character left to be transmitted to the 
modem. A high priority interrupt will be generated if this bit is set. Transmit Flag is reset by a 
DATAO instruction. 

Bit 34 (EOT Flag) - This bit is set if an End-of-Transmission character is received from the modem 
and is reset by a CONO instruction (bit 34= l ). 

Bit 35 (Receive Flag) - This bit is set when a full word has been received and assembled in the 
DSIO. This bit is reset by a DAT AI instruction. A high priority interrupt is generated when Re­
ceive Flag is set. The processor has one full character time to respond to this interrupt without 
losing data. 

3.2.2 Status Register (device code= 464 or 474) 

Table 3-2 shows the status bit arrangements. Six flip-flops are used to store the high and low interrupt channel 

numbers. These flip-flops will be reset by the IOB Reset pulse. 

Bits 18 through 29 - not used 

Bits 30 through 32 (Low Priority Interrupt) - These bits are used to store the low interrupt chan­
nel number when a CONO instruction is issued. The following conditions will cause a low priority 
interrupt to be generated: 

a. Ring Flag (bit 30) 
b. End Flag (bit 31 ) 
c. Error Flag (bit 32) 

Bits 33 through 35 (High Priority Interrupt) - These three bits are used to store the high interrupt 
channel number when a CONO instruction is issued. The following conditions will cause high pri­
ority interrupt to be generated: 

a. Receive Flag (bit 35) 
b. Transmit Flag (bit 33) 

3.2.3 Data Register (device code= 460 or 470) 

The DAT AO will move a full 36-bit word from PDP-I 0 memory to the Transmit Data Buffer of the DS l 0. The 

DA TAI will deliver a full 36-bit word from the Receive Data Buffer of the DS l 0 to the PDP-I 0 via the 1/0 Bus. 

The DS IO will assemble/disassemble 8- or 6-bit data characters to/from two 36-bit data buffers, each containing 

4 or 6 characters. The individual characters of a word are left-justified. Figure 1-3 shows the breakdown of the 

36-bit word using 6- and 8-bit characters. 
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Chapter 4 

Principles of Operation 

This chapter contains a description of the control, receive, and transmit logic, followed by a description of a typ­

ical receive-and-transmit sequence of operation. 

The DEC engineering drawings referenced in this chapter are contained in Chapter 6. Each drawing reference 

consists of the drawing number and, when necessary, the alphanumeric coordinate location of specific logic on 

I the drawing. For example, the origination of the signal CL INIA is referenced as drawing DSI 0-0-CLI, B2. It 

should also be pointed out that each signal is prefixed with the alpha portion of the drawing number from which 

it originates. For example, TB LOAD 03 is developed on drawing DSI0-0-TB 1, RL SHIFT RB is developed on 

drawing DS l 0-0-RLI, etc. 

4.1 CONTROL LOGIC 

The control logic consists of selection logic, 1/0 instruction decoding, status conditions, and priority interrupts. 

The logic for these functions is shown on drawings DS 10-0-CLI and DS 1 O-O-CL2. 

4.1.1 DSIO Selection Logic 

Each peripheral unit that shares the PDP- I 0 I/O Bus requires a unique device selection code in order to respond 

to commands from the CP. The DSlO device code number, received from the PDP-10 instruction register, ap-

1 pears at the W851 Connector located at EF07 (see dwg. DSl0-0-IOB) on seven pairs of complementary lines 

(IOS3 through IOS9). When only one DSl 0 is used in the system, the device code is 4608 and 4648. Two de­

vice numbers are required because of the large amount of status information that must be carried between the 

DSIO and the PDP-10. If a second DSlO unit is used in the system, the device code is 4708, 4748. 

The IOS lines are connected to a W991 Jumper Board (see dwg. DSI0-0-JB) that is prewired to recognize the 

4608 or 4648 codes. When a code is detected, the levels JB IOS 03 through JB IOS 09 become active. (If other 

device codes are to be used, the W99 l Jumper Board can easily be changed to detect the codes.) 

4.1.2 I/O Instruction Decoding 

The JB IOS 03 through JB IOS 09 levels are combined to produce the signals CL SELECT A and CL SELECT B 

(see dwg. DS 10-0-CLI ). The CL SELECT signals are gated with various processor outputs to produce the com­

mand signals such as CL DAT AO SET A and CL CONI B. The functions of each command are discussed in the 

sequence of operation (refer to Paragraphs 4.3 and 4.5). 

4.1.3 Status Condition 

The flip-flops located in the lower left-hand corner of drawing DS10-0-CL2 allow the program to determine the 

status of various conditions in the system. These status flip-flops are set, cleared, and read by the I/O commands 

with certain bits enabled. 
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4.1.4 Priority Interrupts 

Whenever the DSIO requires service from the PDP-10, a priority interrupt must be generated and issued to the CP 
before the DSIO can be acknowledged. The priority interrupts used in the DSIO unit are shown generated on 

drawing DSIO-O-CL2 .. A specific priority interrupt line is activated by signals CL HI PI or CL LO PI, combined 

with the states of CL HI PI 0 through CL HI PI 3, or CL LO PI 0 through CL LO PI 3, flip-flops. CL HI PI is gen­

erated when either TL XMIT FLG or RL REC FLG is set. The CL LO PI signal is generated when either 

CL RING FLG, CL END FLG, or CL ERR FLG is set. Flip-flops CL HI (LO) PI 0 through 3 are set by a CONO 

instruction to activate one of the seven interrupt channels assigned to the DSIO by the programmer. 

4.2 RECEIVE LOGIC 

This section contains an operating description of the main segments of the receive logic: the buffer register, shift 

register, character counter, sync character detector, and FOT detector. 

4.2.l Receive Buffer Register (Dwg. DSlO-O-RCW) 

The receive buffer register (RCWO through RCW35) stores successive characters formed by the RB shift register 

until a full word (four 8-bit characters or six 6-bit characters) is assembled. The complete word is then sent in 

parallel via the IOB Bus Lines to the PDP-IO processor. Each character is jam-transferred into the RCW buffer 

I register by the RL LD RCB 00 or RL LD RCB 18 pulse. 

4.2.2 Receive Shift Register (Dwg. DSlO-O-RB) 

The RB receive shift register continually assembles a stream of incoming data bits into characters for eventual 

transfer to the RCW buffer register. (Characters actually go through an intermediate buffer stage designated 

RB RCB 0 through 35.) When a sync character is detected and transferred to the RCW register, the RLI IN pulse 

presets the most significant bit (either RB8 or RB6) to a I. This I bit is designated the sentinel bit. Pulse 

RL SHIFT RB then shifts the data in, least significant bit first, and shifting continues until the sentinel bit is pre­

sent in stage RB 1. After one more shift, a fully assembled character is transferred to the RCW register and the 

preceding operation starts again for the next character. The character length flip-flop (CL LNT 06 or CL LNT 08) 

determines whether the RB I through RB6 stages or the RB I through RB8 stages are to be used. 

Once a character is formed in the shift register, it is jam-transferred into the correct location in the buffer register. 

For example, in 6-bit mode with the character counter at zero, RB6 through RB I is jam-transferred into RCWO 

through RCWS; however, with the character counter at two (third character), RB6 through RBI is gated into 

RCW 12 through RCW 17 (see Figure 4-1 ). 

4.2.3 Receive Character Counter (Dwg. DS 10-0-RLl, RL2) 

The receive character counter (RL RCL 00 through 02) is a typical binary up-counter that enables successive 

characters assembled in the shift register to be loaded into the correct locations in the RCW buffer register. 

When a 6- or 8-bit character is assembled in the shift register, the character counter outputs (signals RL RCNT 00 

through 05) determine where in the RCW register the character is to be loaded (see dwg. DSI0-0-RLl). 

Signal RL RCNT 00 is asserted when the counter is at zero. If the mode of operation is 6-bits-per-character, the 

level CL LNT 06 is true, and is combined with RL RCNT 00 to produce RL LOAD l 0 (see dwg. DS I 0-0-RLI, BS). 

Signal RB LOAD 10 is gated with shift register bits RB 06 through RB 01 to generate RB RCB 00 through 05, 

which in turn is loaded into the RCW buffer register locations RCWOO through RCWOS (see Figure 4-1). The 

counter is then incremented, producing RL RCNT 0 l, which enables the next character in the shift register to be 

loaded into RCW06 through RCWl 1. In this 6-bit example, the counter is incremented until it reaches 
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RL RCNT 05. At this time the RCW buffer register is full; the counter is therefore cleared in preparation for the 

next word. If the mode of operation is 8-bits-per-character, the counter is cleared after it has reached 

RL RCNT 03. The preceding example of 6-bits-per-character operation with counter at zero is illustrated in Fig­

ure 4-2. 

• 

RL RCNT 05-RL LO AD 06 

RL RCNT 04-RL LO AD 07 

RL RCNT 03-RL LOA D 05 

RL RCNT 02-R L LOA D 08 

RL RCNT 01-RL LOA D 09 

RL RCNT 00-RL LOA D 10 

FROM 
DATA SET ----.i 

RL SHIFT RB 

RCW30 RCW35 

RCW24 RCW29 

RCW18 RCW23 

RCW12 RCW17 

RCW6 RCW11 

RCWO RCW1 RCW2 RCW3 RCW4 RCW5 

RB6 RB5 RB4 RB3 RB2 RBI 

\___,! \___,! \___,! \___,! \___,! 

10-0642 

Figure 4-1 Shift Register Operation for Six-Bit Character 

4.2.4 Receive Sync Character Detector 

The receive sync character detector (see dwg. DSI0-0-RLI, C3) monitors the contents of the RB shift register in 

search of a 268 code for 6-bit characters or a 2268 code for 8-bit characters. Sync character detection operates 

as follows for a 6-bits-per-character mode. Shift register bits RB02 through RB06 are connected at module loca­

tion AB24 to a W991 Jumper Board that is shown prewired to detect a 268 code (see dwg. DSl0-0-JB). When 

bits RB06 through RB02 reflect a 10 1102, the signals JB REC SYNC 01through05 are activated and produce 
the RL RB EQ SYNC signal (see dwg. DSI0-0-RLI). If 8-bits-per-character mode is used, signals JB REC SYNC 

01 through 07, ANDed with the set state of the length flip-flop, would produce RL RB EQ SYNC. 

At this point, however, it is not known if the incoming character is actually a sync code until one more data bit 

is checked. Therefore, the DSIO logic "looks ahead" at the next incoming bit, which is represented by 
RL RED 00 or RL RED 01. If this bit is a zero, then the character is indeed a sync character, and signal JB REC 

SYNC 08A (6-bit) or JB REC SYNC 08B (8-bit) is activated. Signal JB REC SYNC 08A(B) is combined with 

RL RB EQ SYNC to set the RL REC ACT flip-flop (see dwg. DS10-0-RL2, D6). With the receive logic 

4-3 



active, the character in the shift register is shifted one more time to bring in the last bit of the sync character. 

The assembled character is then transferred to the receive buffer register. 

c 
0 
u 
N 
T RL RCNT 00 E RL LOAD 10 
R RC BOO 

CL LNT 06 
RB06 RC WOO 

RCB01 

RB05 RCW01 

RCB02 

RB04 RCW02 

RCB03 

RB03 
RCW03 

RCB04 

RB02 
RCW04 

RCB05 
RCW05 

RB01 

10-0643 

Figure 4-2 Receive Character Counter. 6-Bits Operation (First Character) 

The above description uses a 26g code for sync character detection. Other codes can be used by the customer 

simply by changing the wires on the W99 l Jumper Board at location AB24. 

4.2.S Receive End-of-Transmission Detector 

While the receive mode is in operation, the contents of the RB shift register are monitored. by a W99 l Jumper 

Board at module location AB26 (see dwg. DSl0-0-JB). The jumper board is prewired to detect a code of 04g for 

6-bit mode and 2048 for 8-bit mode. When either of these codes is recognized, levels JB EOT BIT 0 l through 06 

(6-bit mode) or levels JB EOT BIT 01 through 08 (8-bit mode) are activated and applied to a NAND gate to pro­

duce RL RB EQ EOT (see dwg. DSl0-0-RLl, Cl). 

Signal RL RB EQ EOT sets the CL EOT FLG when the EOT character is loaded into the buffer register (see dwg. 
DS 10-0-CL2). The EOT code may be changed by the user simply by configuring the wires on the W99 l Jumper 

Board at location AB26. 

4.3 RECEIVE SEQUENCE OF OPERATION 

This section describes in detail the sequence of operation for the receive mode (previously discussed in Section 
4.2). 
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4.3.1 Overview 

Serial data on the RECEIVE DATA line is continually assembled in a shift register under control of the trailing 

edge of the SERIAL CLOCK RECEIVE pulse stream from the data set. A sync character is required at the start 

of each message to activate the receive logic; any data sent to the DSIO before a sync character is detected is lost. 

Once a sync character is recognized, a sentinel bit is set in the most significant bit of the receive shift register. 

(Prior to this, the character length (6 or 8 bits) is set by means of a CONO instruction.) The next incoming char­

acter is assembled when the sentinel bit is shifted out of the least significant stage. 

Assembled characters are transferred to the receive data buffer until the buffer contains a word (either four 8-bit 

characters or six 6-bit characters). At this point a program interrupt is generated and answered by the CP, with 

a DA TAI instruction that loads the assembled word into the processor via the I/O Bus lines. 

4.3.2 Initialization 

I Whenever IOB RESET or a power failure occurs, signals designated CL INI A and CL INI B are generated (see dwg. 

DS 10-0-CLI, B2); this signal clears all status flip-flops to prepare them for a receive operation. The IOB RESET 

signal is sent to the DS 10 via the 1/0 Bus under the following conditions: 

a. When KA l 0 power is first turned on 
b. When READ-IN button on processor console is pushed 
c. When RESET button on processor console is pushed 

If a power failure occurs, a signal designated CROBAR is developed by the 844 Power Control Unit; this signal 

clamps the outputs of the CL LO PI and CL HI PI flip-flops, thereby preventing any interrupt requests (see dwg. 

I DSIO-O-CL2, C7). The CL INI A and CL INI B pulses that clear the DSIO status flip-flops are also generated by 

CROBAR during a power failure: the R303 Integrating-One-Shot (see dwg. DS10-0-CL2, B4) is direct-set by 

CROBAR and, after a preset time, returns to zero. This ground output pulse is applied to an amplifier that pro-

1 duces CL INI A and CL INI B. _(The delay in the R303 allows the current cycle to be completed before CL INI A 

and CL INI B are generated.) 

Once the DSl 0 is initialized, events are under control of the data set clock pulses. 

4.3.3 Establishing a Link Between DSlO and Modem 

In the type of link that utilizes the dial-up facilities of the Bell System, the calling station dials (either manually 

or automatically) the phone number assigned to the data access equipment. The RING INDICATOR lead (EIA 

Interface) goes active and sets the CL RING FLG flip-flop (see dwg. DSIO-O-CL2), provided CL RING ENBL is 

previously set by a 4608 CONO instruction with IOB 27 = l. With CL RING FLG (I), a low priority (CL LO PI) 

interrupt is generated. The program issues a 4608 CONI instruction to find the cause of interrupt and, with 

IOB 30 (l), determines the CL RING FLG is set, indicating a data set has information to be sent to the processor. 

At this time the program issues a 4608 CONO instruction to reset CL RING ENBL (IOB 27 = 0), reset CL RING 

FLG (IOB 30 = l), and set CL TERM RDY (IOB 26 = I). By resetting CL RING ENBL, all future interrupts 

caused by a ringing signal will be inhibited. Flip-flop CL TERM RDY (1) produces RS DTR Data Term Ready 

(DSI0-0-RS), which causes the data set to start sending information and Serial Clock pulses. The receive logic, 

however, remains inactive until a sync character is detected. Any data sent prior to a sync character is lost. 

4.3.4 Receive Active (Figure 4-3) 

Timing pulses from the data set enter the DSIO EIA Interface (see dwg. DSI0-0-RS) as SERIAL CLK RECEIVE 

I (SCR). These RS SCR signals are converted to standard DEC levels (OV and -3V) by a WS l l module to produce 

4-5 



RS REC TME. Pulse RS REC TME, in turn, generates RL SHIFT RB for 6-bit characters and RL SHIFT RB08 

I for 8-bit characters (see dwg. DSl0-0-RL!, D3, D4). 

CL CONOSET~'r---~'-------------------------~ 
CL RING ENBL __r---1 

RS RING-----' 

CL RING FLG -----' 

CL LO PI---~ 

DATA TERM READY--------' 

RS REC TME~ 
RL RED 01 _______ o_,Lfl,_1 __ o_.A 1 0 

RLRBEO SYNC--------------~ 

RLRECACT------------------' 

RL SHIFT IT--------------(l_S_T_C-HA-R~~~O-A-D-ED-_..()~H CHAR LOADED \~DED 
INTOARCB). (' ,\INTO RCB) + (' A1NTO RCB) 

RL LD RCBOO------------------' Jr---'' 1J---"------

RL 1 IN ----------------~---r---L----1r--A--
-----------------~'RLRCNT=,011 A_<R_L_R_c_N_T_=_o_51 ____ ~ 

RL INC RCLK r-' 1 

RL ZERO RCLK----------------------------~'----

RL REC FLG----------------------------___, 

CL HIPI----------------------------___, 
10-0645 

Figure 4-3 Receive Timing Diagram 

Data enters the DSlO EIA Interface as RS REC DATA and is converted to DEC levels by a W51 l module, the 

output of which is designated RS DATA (see dwg. DSl0-0-RS, DS). Each RS DATA pulse represents one bit of 

information and is first applied to the W991 Jumper Board at AB26 (see dwg. DSl0-0-JB), which is shownjump­

ered for conventional polarity modems. The W991 output, designated JB DATA IN, generates pulse RS DATA 

BUF (see dwg. DSl0-0-RS, AS). If RS DATA BUF represents a 0, it is ANDed with RL SHIFT RB to produce 

RL RED 00 (see dwg. DS 1 O-O-RL2). If the data bit is a 1, RS DATA BUF is ANDed with RL SHIFT RB to pro­

duce RL RED 01. 

Each RL RED 01 or RL RED 00 pulse is applied to either stage RB08 or RB06 (depending on the predetermined 

character length) and shifted through the RB shift register by RL SHIFT RB pulses. As the data moves through 

the shift register, the sync character detector is constantly looking for a code of 26g for 6-bit characters or 026g 
for 8-bit characters. 

When a sync character is detected, the signal RL RB EQ SYNC is issued. At the next RS REC TME, a RL SHIFT 

RB pulse is generated as usual but, with RL RB EQ SYNC true, flip-flop RL REC ACT is set (see dwg. 

DS10-0-RL2, D6). 
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4.3.S First Character 

With RL REC ACT (I), the first character (sync character) is completely assembled in the RB shift register with 

the least significant bit in RBOl. The 0 side of RL REC ACT initiates a RL SHIFT IT pulse (see dwg. 

I DS10-0-RL2, CS) that triggers a 1.5 µs delay. After the delay times out, pulses RL LD RCB 00 and RL LD RCB 

18 are generated; these pulses enable the character in the RB shift register to be loaded into the RCW receive buf­

fer register. Because the RL RCL character counter was set to zero (RL RCNT 00) by the CL INI B pulse, the 

contents of the shift register are loaded into the first character position (RCWO through 5) of the receive buffer 

register (see Figure 4-2). An RL CLR RB pulse is also generated at the end of the 1.5 µs delay to clear the RB 

shift register in preparation for the next character. 

4.3.6 Successive Characters 

In addition to the RL LD RCB and RL CLR RB pulses generated at the end of the 1.5 µs delay, a 1 µs delay is 

triggered. When the 1 µs delay times out, it produces a pulse designated RL 1 IN. The RL l IN pulse is applied 

to the set side of either stage RB08 or RB06, depending on the character length. This preset 1 condition acts as 

a sentinel bit; a complete character will be present in the RB shift register when this bit is shifted out of RBOl. 

The RL 1 IN pulse also initiates the RL INC RCLK pulse that increments the RL RCL character counter. 

On the next RL SHIFT RB pulse, the sentinel bit is shifted right one place and the least significant bit of the sec­

ond character is loaded into either stage RB08 or RB06. This shifting continues until the sentinel bit is present 

in stage RBO 1. On the next RL SHIFT RB pulse, the least significant bit of the second character is shifted into 

stage RBOl (flip-flop RL REC ACT is still set). After the 1.5 µs delay times out, the RL LD RCB pulse is issued 

and the second character is loaded into locations RCW6 through 11. The RB shift register is cleared by the RL 

CLR RB pulse. One µslater, the RL 1 IN pulse clocks the RL RCL 00 flip-flop, thus causing the RL RCL 01 

flip-flop to be incremented and allowing the gates for the third character to be enabled. 

The RL 1 IN pulse again sets the most significant bit of the RB shift register and the third character starts com­

ing in. Operation proceeds as before for the remaining characters of the word. 

4.3. 7 Last Character of the Word 

In 8-bits-per-character mode, the fourth character (last) is shifted in and loaded into RCW24 through 31. 

Pulse RL 1 IN is generated as usual but levels RL CNT 03 and CL LNT 08 are asserted, thereby preventing 

the character counter from being incremented. Instead, pulse RL ZERO RCLK (see dwg. DS-0-RL2, B4), 

which serves to clear the character counter to zero, is asserted. At the same time, with RL REC ACT (1 ), 

pulse RL ZERO RCLK sets the RL REC FLG, causing a high priority interrupt to be generated (see dwg. 

DS10-0-CL2, C7). 

The high priority interrupt indicates to the PDP-10 that there is a complete word in the RCW buffer register. 

The processor answers this interrupt with a DAT AI instruction. If the processor fails to answer the interrupt 

prior to the time the least significant bit of the next character is shifted into RBO l, status flip-flop CL ERR FLG 

is set. With the error flag set, all future characters are inhibited from being loaded into the RCW buffer register. 

However, the characters stored in the RCW prior to the interrupt are retained and can be read in by a DATAI in­

struction. 

If the mode is 6-bits-per-character, the character counter is incremented until level RL RCNT 05 is active. At 

this time the signal RL ZERO RCLK is asserted and causes an interrupt in the same manner as above. 

As long as flip-flop RL REC ACT is set, subsequent data characters are shifted in, stored in the RCW buffer reg­

ister until it is full, and finally sent on to the PDP-10. This procedure continues until an end-of-message code is 

detected. 
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4.3.8 End-of-Transmission (EOT) Character 

While data is being shifted in, the W99 l character detector monitors the contents of the RB shift register. When 

an EOT character is detected, signal RL RB EQ EOT is asserted, causing status flip-flop CL EOT FLG to be set. 

The EOT flag in the set state does not cause an interrupt, but will be read as bit IOB 34 (l) by a 310 CONJ in­

struction. 

It is up to the program to determine whether the EOT character is a legitimate end-of-message code, or just a char­

acter that has the same binary configuration (the latter can occur if the message is being received in transparent 

mode). If the character is a legal EOT character, a CONO instruction is issued to reset flip-flop RL REC ACT (bit 

IOB 23 set). At this point, with RL REC ACT (0), another sync character is required to enable the receive logic. 

For certain types of modems, the modem serial receive clock (SCR) pulses will stop occurring when there is no 

data on the Receive Data lead. When this happens, pulse RS CARRIER is developed and triggers an R303 

Integrating-One-Shot (see dwg. DSI0-0-RS, B2). After 1.5 bit lengths (approx. 600 µs), signal RS REND is pro­

duced and generates RL PAEND (see dwg. DS!O-O-RL2, D6). RL PAEND resets RL REC ACT and sets CL END 

FLG (see dwg. DS 1 O-O-CL2) if EOT FLG is not already set. A low priority interrupt is generated when CL END 

FLG ( 1); the End Flag is reset by a CONO with IOB 31 (I). 

4.4 TRANSMIT LOGIC 

This section contains a description of the major elements in the transmit logic. 

4.4.l Transmit Data Buffer and Gating 

The transmit data buffer register (DBO through 35) stores, in parallel, a 36-bit word sent from the PDP-10 CP. 

One character at a time is then jam-transferred from this data buffer register into the transmit shift register. 
When either four or six characters (8- or 6-bits per character respectively) have been transmitted, the buffer reg­

ister is cleared to accept another word from the PDP-I 0. 

The input gating preceding the transmit buffer register employs six Wl07 Bus Receiver Modules (see dwg. 

DS 10-0-IO I). Each module contains six identical non-inverting receiver circuits for buffering signals from the 

I/O Bus. 

4.4.2 Transmit Shift Register 

The transmit shift register (see dwg. DS I 0-0-TB I, D 1-D7) is a variable length (6- or 8-bits) register that shifts 

characters serially to the data set. Figure 4-4 illustrates the general flow of operation for a 6-bit character. Each 

character is jam-transferred in from the transmit data buffer register with the least significant bit gated into TB 1. 

At the same time, a ONE is set into the TB END stage. As each TL SHIFT TB pulse occurs, the character is 

shifted one place towards TB 1 and out to the data set until the TB END bit is detected, indicating the character 

in the TB has been sent. 

As the character is shifted toward TB I, zeros are loaded into the vacated bit positions. The TL CNTO through 5 

signals determine which character is to be loaded into the TB. 

4.4.3 Transmit Sync Character Detector 

A sync character is required to activate the transmit logic portion of the DS 10. Because the sync character de­

tector monitors only bits DBOO through 05 (or DBOO through 07), the sync character must be in the first char­

acter location of the word sent from the PDP-! 0 (see dwg. DS 10-0-JB ). When a sync code is detected, signals 

JB XMIT SYNC 00 through 05 (or JB XMIT SYNC 00 through 07) are asserted and, combined with the state of 

the length flip-flop, generate TL CW EQ SYNC (see dwg. DS I 0-0-TLl, D5-D8). 
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TL TL TL TL TL TL 
CNT5 CNT4 CNT3 CNT2 CNT1 CNTO 

D835 DB29 D823 D817 D811 D85 

TB01 

D822 DB16 DB10 DB4 

D833 

DATASET 

TB04 

D831 

DB30 DB24 DB18 DB12 DB6 DBO 

TB TB TB TB TB TB 
RST LOAD LOAD LOAD LOAD LOAD 
06 04 01 05 06 07 

TL SHIFT TB 
TB 

BITS END CHAR 
MSB LSB 

1 DBO - DB5 
2 D86 -D811 
3 D812 - DB17 
4 DB18 - D823 
5 D824- D829 
6 D830- D835 

10-0644 

Figure 4-4. Six-Bit Character Operation Through the Shift Register 

4.4.4 Last Bit Detector 

The last bit detector monitors the contents of the TB shift register and generates the TL LAST BIT signal when 

TB03 through 08 and the TB END bit are all zeros. This condition occurs when the TB END bit has been shifted 

to TB02, indicating the most significant bit of the character is in TBO l. 

4.4.5 Transmit Character Counter 

The transmit character counter (TL XCL 00 through 02, dwg. DS 10-0-TL2) operates as a typical binary up­

counter that enables successive characters of a word to be loaded into the TB shift register from the DB buffer 

register. Figure 4-4 shows the respective counter outputs as they affect the DB register; for example, TL CNT 0 

I (and TB LOAD 07) enables bits DBO through DBS to be loaded into the TB register. The signal TL CHAR TO 

TB initiates the actual loading of the TB, but the character counter determines which six or eight bits should be 
loaded. 
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4.5 TRANSMIT SEQUENCE OF OPERATION 

This section describes a typical transmit sequence of operation and expands upon the discussions in 4.4 (see Fig­

ure 4-5). 

TL CW EQ SYNC ----' 

TL SEND REQ ----' 

TL LAST BIT -----------------...lgL..--.......J,'' Q " ~ 
CHAR )~~~~~ 

TLZEROCTR~------------------------___J'---------

TLXMITFLG~--------------------------J 

Figure 4-5 Transmit Timing Diagram 

4.5.1 Transmit Active 

RESET BY 
CL DATAO CLR 

10-0646 

A transmit operation begins when the program issues a DAT AO instruction that enables the data on the IOB 

lines to be loaded into the DB register (see dwg. DSl0-0-DB). For the transmit logic to be activated, however, a 

sync character must be detected. As mentioned in Section 4.4.3, the sync character must be in locations DBOO 

through 05 (or DBOO through 07 for 8-bit characters). When a sync character is recognized, the signal TL CW 

EQ SYNC is generated, causing the TL SEND REQ flip-flop to be set. TL SEND REQ (I) allows the RS RTS 

Request-to-Send lead on the modem to turn on (see dwg. DSI0-0-RS). Approximately 50-500 ms later, the 

modem responds with RS CTS Clear-to-Send (which produces RS CLR TO SND) and sometime later, RS SCT 

serial clock transmit (produces RS XMIT TIME). Signal RS CLR TO SND forces the TL XMIT ACT flip-flop to 

remain reset until the RS XMIT TIME pulses arrive. The RS XMIT TIME pulse is then ANDed with RS CLR TO 

SND to produce TL XMIT CLK (see dwg. DS10-0-TL2, C3). 

At this point, TL CW EQ SYNC and TL XMIT CLK are ANDed to set the TL XMIT ACT flip-flop (see dwg. 

DSl 0-0-TLl, B2). With TL XMIT ACT (I), synchronization is established. 
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4.5 .2 First Character 

Up until now the sync character has been detected and the TL XMIT ACT flip-flop has been set. To transfer the 

first character (sync character) from the DB buffer register to the TB shift register, a signal designated TL CHAR 

TO TB is developed (see dwg. DS10-0-TL2, C3). To initially generate TL CHAR TO TB, the signals TL XMIT 

ACT (0) and TL CW EQ SYNC must be coincident with signal TL XMIT CLK (see dwg. DS10-0-TL2). Because 

I the character counter was reset by the CL INI A pulse at the start of the operation, counter level TL CNT 00 is 

true. If the DSIO is operating in 6-bit mode, TL CNT 00 is ANDed with CL LNT 06 to produce TB LOAD 07 

(see dwg. DSI0-0-TBI, BS). Note that TB LOAD 07 enables bits DB 00 through OS to generate TB BIT 06 SET 

through TB BIT 01 SET, respectively (see dwg. DS 1 O-O-TB2). Thus the first character is loaded in parallel into 

the TB shift register with the least significant bit in TBOI. The TL CHAR TO TB also sets the END flip-flop. (If 

the DSIO is operating in 8-bit mode, with TL CNT 00 true, signal TB LOAD 03 would be generated, enabling bits 

DBOO through 07 .) At the same time the TL CHAR TO TB is generated, a TL INC CTR pulse is generated that 

increments the character counter in preparation for the next character. 

On the next TL XMIT CLK pulse, a signal (TL SHIFT TB) is generated that shifts the TB one place towards RBOI 

(see dwg. DSI0-0-TBl) and out to the data set. Each TL SHIFT TB pulse causes each TB stage to assume the 

state of the preceding stage. Eventually the TB END bit arrives at TB02. When this occurs, and the other TB 

flip-flops of higher order are all zeros, TL LAST BIT is generated, indicating the most significant bit of the first 

character is in TBOI. On the next TL XMIT CLK pulse, TL SHIFT TB is not generated. However, TL CHAR TO 

TB is generated to jam-transfer the second character of the word into the TB register. TL CHAR TO TB also in­

crements the counter again in preparation for the third character. 

4.5 .3 Successive Characters 

When the second character is ready to be transferred to the TB register, counter level TL CNT 01 is asserted. If 

6-bit mode is selected, TL CNT 01 is combined with CL LNT 06 to produce TB LOAD 06. If 8-bit mode is se­

lected, TL CNT 01 is combined with CL LNT 08 to produce TB LOAD 02 (see dwg. DSI0-0-TBl). 

The second character is shifted through the TB in the same manner as the first character until the last bit is de­

tected. The TL CHAR TO TB signal is generated, again causing the third character to be jam-transferred into the 

TB and incrementing the counter to produce TL CNT 03. In a similar manner, the third character is shifted 

through the TB, a last bit is detected, and the fourth character is loaded into the TB register. 

At this point, if 8-bit mode is selected, the fourth character is shifted through as usual but with TL CNT 03 and 

CL LNT 08 true, a signal designated TB RST 08 is produced (see dwg. DSI0-0-TBI). On the next TL CHAR TO 

TB generated, instead of incrementing the counter, TB RST 08 causes TL ZERO CTR to be generated (see dwg. 

DS10-0-TL2, DI). Signal TL ZERO CTR sets the TL XMIT FLG (see dwg. DSI0-0-TLl), generating a high pri­

ority interrupt (see dwg. DS10-0-CL2). The PDP-10 program responds to the interrupt with a 4608 DAT AO in­

struction containing another word for transmission. The DATAO instruction clears the TL XMIT FLG and 

removes the interrupt from the IOB lines. 

If the mode is 6-bits-per-character, two more characters are transferred before the TL XMIT FLG is set. With 

CL LNT 06 true, the counter is incremented until it reaches TL CNT OS, at which time signal TB RST 06 is gen­

erated (see dwg. DSI0-0-TBI, C7). TB RST 06 and TL CHAR TO TB combine to generate the TL ZERO CTR 

(DS10-0-TL2) pulse, which sets the TL XMIT FLG flip-flop. Again the program responds to the interrupt with a 

DAT AO instruction that loads another word into the DB register. In either the 6- or 8-bit mode, the least signifi­

cant bit of the first character of the succeeding word follows the last bit of the word shifted out. This procedure 

continues until the last character in the message is transmitted. 
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4.5.4 Last Character of Message 

When the last character of the message is placed in the TB, the TL XMIT FLG is set, generating a high priority in­

terrupt. However, the program does not respond with another DATAO that normally clears the TL XMIT FLG. 

As the last character is shifted out, signal TL LAST BIT is activated and, with TL XMIT FLG ( 1 ), generates TL 

XMIT OK (see dwg. DS 10-0-TLl, B2). On the next clock pulse TL XMIT OK resets TL XMIT ACT, which 

causes TL XMIT FLG to be cleared. Signal TL XMIT OK also clears the TL SEND REQ flip-flop, causing the 

Request-to-Send lead to the modem to turn off. 

4.5.5 Idle Mode Operation 

An additional feature contained within the transmit logic is the ability to idle the Send Data lead to the modem 

without actually removing the Request-to-Send lead. This mode is useful when there is a small pause between 

messages, because the time to establish a link is bypassed. The idle mode is entered when the TL IDLE flip-flop 

is set by CL IDLE ENBL (1 ). 

With the logic in the idle mode, the first character of the next word in the DB buffer register is repeatedly sent 

to the modem. This occurs because the character counter is never incremented; TL IDLE (1) keeps generating 

TL ZERO CTR (see dwg. DS10-0-TL2). The idle mode is exited by issuing a CONO instruction with IOB 20 (0) 

to reset Idle Enable. When this process is completed, the remaining characters in the DB buffer register can be 

transmitted. These remaining characters can constitute the beginning of the next message. 

4.6 DIAGNOSTIC MODE 

The diagnostic mode simulates the modem receive and transmit clock to aid in DS 10 maintenance. All of the 

logic for the diagnostic mode is shown on drawing DS 10-0-RS. Transmit data is fed back to the Receive Data 

lead and the other modem control functions are also looped back to simulate the modem operations. The diag­

nostic mode is entered when a CONO instruction is issued with IOB 19 ( 1) to set the RS DIAG flip-flop. The 

RS DIAG flip-flop is reset either by a CONO instruction with IOB 19 (0), or during DSIO power-up (by the 

CROBAR circuit). The modem cable does not have to be removed for diagnostic operation. 
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Chapter 5 

Maintenance 

5.1 SCOPE 

Maintenance of the DSlO consists of preventive maintenance procedures that are performed periodically, and 

troubleshooting procedures that are performed in the event of equipment malfunction. For maintenance infor­

mation on the KAI 0 CP and the data sets, refer to the Foreword of this manual for a list of applicable mainte­

nance documents. 

5.2 PREVENTIVE MAINTENANCE 

Preventive maintenance consists of tasks performed prior to the initial operation of the DS I 0, and tasks per­

formed periodically during its operating life to ensure satisfactory operating condition. Faithful performance of 

these tasks forestalls possible future failure by correcting minor damage and discovering progressive deterioration 

at an early stage. A log book used to record data found during the performance of each preventive maintenance 

task will indicate the rate of circuit deterioration and provide information enabling maintenance personnel to de­

termine when components should be replaced to prevent failure of the equipment. These tasks consist of the 

following checks: mechanical checks which include cleaning and visual inspections; power supplies checks; and 

delay module timing checks and adjustments. 

All preventive maintenance tasks should be performed as a function of conditions at the installation site and the 

down-time limitations of equipment use. Perform the mechanical checks at least once each month, or as often as 

required to maintain efficient functioning of the equipment. All other tasks should be performed on a regular 

schedule, at an interval determined by the reliability requirements of the system. For a typical application, a 

schedule of every four months or 1000 equipment operating hours, whichever occurs first, is suggested. 

5.2.1 Mechanical Checks 

The following steps should be performed during a mechanical check; the indicated corrective action should be 

performed if a substandard condition is located. 

Step 

2 

3 

Procedure 

Clean the exterior and the interior of the equipment cabinet housing the DS 10 by 
using a vacuum cleaner or clean cloths moistened in nonflammable, nonconductive 
solvent. Be sure the solvent is not harmful to paint. 

Clean dirt from the blower assemblies; be careful not to damage cable assemblies 
or modules. 

Visually inspect the equipment for completeness and general condition. Repaint 
any scratched or corroded areas. 
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Step 

4 

5 

6 

7 

Procedure 

Inspect all wiring and cables for cuts, breaks, fraying, deterioration, kinks, strain; 
check mechanical security. Tape, solder, or replace any defective wiring. 

Inspect each row of modules to assure that each module is securely seated in its 
connector. 

Verify that the proper I/O Bus cables and all other interconnecting cables are firm­
ly seated in their respective connectors. 

Inspect power supply capacitors for leaks, bulges, or discolorations. Replace any 
capacitors indicating signs of malfunction. 

5.2.2 Power Supply Check 

The 728 (728A) Power Supplies provide -10 V de and -15 V de to the DEC logic. These voltages are not adjustable; 

therefore, if the output voltages or ripple content is not within specified tolerances, the power supply is defective 

and troubleshooting procedures should be performed. All measurements should be made at the logic racks. 

Measure the + 10 V de power supply and ensure that the voltage output is between +9 .5 V de and + 11.0 V de with 

less than 800 m V rms ripple. Measure the -15 V de supply and ensure that its output is between -14.5 V de and 

-16.0 V de, with less than 100 m V rms ripple. 

5.2.3 Delay Adjustments 

This section presents an off-line procedure for setting up the delay-one-shots and integrating-one-shots in the 

DSlO. 

5.2.3.1 Test Equipment - The following equipment is necessary for the procedure described in this section: 

Oscilloscope, Tektronix Type 453 or equivalent. 
Oscilloscope probes provided with ground leads. 
Jumper leads, two 4-in. red jumpers. 

5.2.3.2 Preliminary Connections - Before initiating the Delay Adjustment procedure, perf~rm the following 

preliminary connections: 

Step 

2 

3 

4 

5 

6 

Procedure 

Connect pin D25H (RL REC ACT (1) H) to GROUND and pin Fl4U to GROUND. 

Connect pin FI 6V (RS DIAG CLOCK) to pin· FI 6E (CL DATAI A). 

Remove the R613 module from location D24. 

Remove the R302 modules from locations F 16 and F25. Adjust the lower poten­
tiometer on each module clockwise to its maximum setting, then re-install the two 
modules in their respective locations. 

Power up the DS I 0, then ground pin EI 7H (RS DIAG ( 1) H) to set the RS DIAG 
flip-flop. Initiate the RS DIAG CLOCK pulses. 

Set oscilloscope to trigger internally from channel I, select a vertical sensitivity of 
IV per div, and sync negative. 

5-2 



I 

I 

5.2.3.3 Delay Adjustment Procedure -To set up the delay-one-shots and integrating-one-shots in the DSIO, 

perform the following: 

Step 

2 

3 

4 

5 

6 

7 

8 

Signal 

RLCLRRB 
RL 1 IN 

Procedure 

Connect channel I to pin E31D (RS REND). Adjust potentiometer of R303 mod­
ule in location E3 l for 650 µs negative level on channel 1. 

Connect channel 1 to pin Fl 6V (RS DIAG CLOCK). Adjust lower potentiometer 
of R302 module in location F 16 for 300 µs negative level on channel 1. 

Connect channel I to pin F25V (RS DIAG ENB). Adjust lower potentiometer of 
R302 module in location F25 for 100 µs negative level on channel 1. 

Connect channel 1 to pin D23M (RL CLR RB). Adjust upper potentiometer of 
R302 module in location D23 for 1.5 µs negative pulse on channel 1. 

Connect channel I to pin D23V (RL 1 IN). Adjust lower potentiometer of R302 
module in location D23 for 1 µs negative pulse on channel 1. 

Connect channel 1 to pin Fl6M (CL DATAI CLR). Adjust upper potentiometer 
of R302 module in location F 16 for 2.5 µs pulse on channel 1. 

To adjust the R303 module in location F20, tum its potentiometer fully CCW, 
then 10 turns CW. Ground pin F20U and connect pin F16V to F20T. Connect 
scope to F20D and adjust for 300 ms pulse. 

Remove the following jumpers: 

Fl4U to GROUND 
D25H to GROUND 
El 7H to GROUND 
F16V to F16E 
F20U to GROUND 

Re-install the R613 module in location D24. 

Table 5-1 

Summary of DSlO Delay Settings 

Print Module 

RL R302 
RL R302 

Location Setting 

D23M 1.5 µs 
D23V 1 µs 

CL DAT AI CLR CL R302 Fl6M 2.5 µs 
RS DIAG CLOCK RS R302 F16V 300 µs 
F25M* RS R302 F25M 100 µs 
RS DIAG ENB RS R302 F25V 100 µs 
RS REND RS R303 E31D 650 µs 
F20D CL R303 F20E 300 ms 

* Set up on-line as described in Step 9. 

5.3 TROUBLESHOOTING 

Begin troubleshooting by repeating the operation during which the malfunction was initially observed, using the 

same conditions. Thoroughly check the operating conditions for proper control settings, and note the operation 
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of all indicators before and at the time of malfunction. Careful checks should be performed to assure that the 

system is actually at fault before continuing the corrective maintenance procedures. Loose or faulty cable con­

nections can often give indications very similar to those caused by internal malfunctions; faulty ground connec­

tions between pieces of equipment are a common source of trouble. If the malfunction is determined to lie with­

in the DSIO, but cannot be localized to a specific logic function, perform the diagnostic program procedure. 

5.4 DIAGNOSTIC MODE 

The two diagnostic programs listed below provide the most efficient way of checking out the DSlO operation: 

MAINDEC-1 O-D2KB 
MAINDEC-1 O-D2LA 

Paper tape or DECtape, write-up, and listing 
Paper tape or DECtape, write-up, and listing 

Program D2KB is designed to check out one DSIO at a time for full-duplex operation. This program is always 

run, regardless of whether there is one or two DS 10 units in the system. Prior to running D2KB, however, the 

adjustments in Section 5.2.3 should be performed. If two DS 10 units are employed, program D2LA is used to 

check out the half-duplex operation after program D2KB has been run. In both cases, refer to the diagnostic 

write-up for operating instructions. 

The diagnostic printout is generally self-explanatory, as indicated by the D2KB samples below: 

DS-10 DATAPHONE INTERFACE TEST 
THIS PROGRAM IS CODED FOR DEVICE CODES MIC=420 AND MPL=424• 
DO YOU WISH TO CHANGE THESE? 

Y OR N - Y 
DEVICE CODE FOR MIC= 310 
DEVICE CODE FOR MPL= 314 

DO YOU WISH TO CHANGE THE SIX AND EIGHT BIT SYNCH CHARACTERS FROM 
26 AND 226? 

Y OR N - N 

DO YOU WISH TO CHANGE THE SIX ANO EIGHT BIT EOT CHARACTERS FROM 04 
AND 004? 

Y OR N - N 

TEST PASS COUNT = 2 
PC= 012701 
ERROi~ IN ALTERNATING BIT PATTERN - COMPARISON ERROH 
CORRECT: 525252 525240 
ACTUAL: 001777 777760 
DISCREP: 524525 252520 

ADDRESS OF INCORRECT WORD = 013535 

TEST PASS COUNT = 7 
PC= 006474 
ERROR IN TRANSMIT FLAG TEST -
TEST 50 -FLAG DID NOT SET 
CHECK FLOP OR ZERO CTR OR IDLE<0> OR BUSS XMITTER FOR BIT 33 

DS-10 DATAPHONE INTERFACE TEST 

TEST PASS COUNT = 1 
PC= 004163 
ERROR IN BASIC SELECTION TEST -
TEST01-DS•l0 FAIL.FD TO RESPOND TO CONO MIC COMMAND 
~AYBE DS-10 IS NOT POWERED UP OR IS DEAD Ok DOES NOT EXIST 
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Chapter 6 

Engineering Drawings 

6.1 GENERAL 

This chapter contains a complete set of DS 10 engineering drawings for reference purposes. During actual main­

tenance, refer to the current prints supplied with the equipment. 

6.2 ENGINEERING DRAWING LIST 

Table 6-1 

DSlO Engineering Drawings* 

Dwg. No. Title Page 

D-DI-DSl0-0-1 Drawing Index List (2 sheets) 6-3 
D-UA-DS 10-0-0 DSlO Unit Assembly (1 sheet) 6-7 
A-PL-DS 10-0-0 DSlO Unit Assembly Parts List (2 sheets) 6-9 
D-BS-DSl0-0-CLl Control Logic (1 sheet) 6-11 
D-BS-DS 1 O-O-CL2 Control Logic ( 1 sheet) 6-13 
D-BS-DS 10-0-DB Data Buffer (1 sheet) 6-15 
D-BS-DS l 0-0·IO l I/O Bus Interface (1 sheet) 6-17 
D-BS-DSl 0-0-102 I/O Bus Interface (1 sheet) 6-19 
D-BS-DS l 0-0-INDC Indicators (1 sheet) 6-21 
D-BS-DS 10-0-JB Jumper Boards (1 sheet) 6-23 
D-BS-DSl0-0-RB Receive Buffer (1 sheet) 6-25 
D-BS-DS 10-0-RCW Rec Bit Pack ( 1 sheet) 6-27 
D-BS-DS 1 0-0-RLl Rec Logic (1 sheet) 6-29 
D-BS-DS 1 O-O-RL2 Rec Logic (1 sheet) 6-31 
D-BS-DSl 0-0-RS RS-232-C Interface (1 sheet) 6-33 
D-BS-DS I 0-0-TB 1 Transmit Buffer ( 1 sheet) 6-35 
D-BS-DS 1 O-O-TB2 Transmit Buffer (1 sheet) 6-37 
D-BS-DS 10-0-TLl Transmit Logic (1 sheet) 6-39 
D-BS-DS l 0-0-TL2 Transmit Logic ( 1 sheet) 6-41 
D-MU-DS 10-0-MU Module Utilization Drawing (2 sheets) 6-43 
A-PL-DS 10-0-MU Module Utilization Parts List (2 sheets) 6-47 
D-IC-DS l 0-0-IOB I/O Bus Interface (1 sheet) 6-51 
D-IC-DSl0-0-2 AC/DC Power Wiring, DS 1 OA (B) (I sheet) 6-53 
D-IC-DS I 0-0-3 AC/DC Power Wiring, DS 1 OC (D) (I sheet) 6-55 

*For additional drawing information, refer to the DSJ 0 Master Drawing Lists. 
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(R.K.) 

D-AD-7005358-2·0 

_ ~94t CASTING ] 
~-AD-5302483-0-8 

T 3 

MATERIAL 

DRAWING INDEX 
LIST (DSlel) 

'==-_...---____ .,A,,,,-,,,.M_L_.-_o_s.,..1"'-¢_-_¢---11~1 NUMBER I REV. 

FINISH ---- llcAU' ---- ~ D s ~ -0- I B 
ISltE£T I Of Co OIST.lcz:.I :I :I :I :I ] I I :I 

T 2 r 1 

6-3 

D 

t---

c 

B 

I--

A 



I 
/ 

D 

___, 

c 

~ 

B 

-

8 
Thi$diaw1n1andspec1~c.ilont,h1rein,1retl!epropl 
ertyol Digital EqulpmentCotl)<Jrat1on1nd shall not be 
reproduced or copi<MI or us..:I in whole or m part U 
theba&lsforthem1nulactureorsaleol1!emswithoul 
written parm1SSJon. 

1 

II: ::_C Hf\\·\'. CA:_ 

FIND DESCRIPTION NO. 
L SYMC MJC'Er'-'. INTERFACE A SSY 

SY NC ;'1,JOEM INTERFACE ·ASSY (PL) 
BRACKET (DOOR PIVOT) 
SPACER 
BLANK PANEL ( 7 402027) 
RMTE CONT MARG IN CHK CABLE 
TRIM STRIP (BOTTOM) 
CHASSIS 7402033 
CHASSIS 7 402037 
CABLE POWER TWIST LOCK 
ENO PANEL 
CABLE, BCIOA (LGTH SPEC BY ENG) 
BLANK PANEL 7402016 
CABLE SET (OSIB-A&B) 
CABLE SET (OS 18-C&O) 
CM:'U- BC 01!-, 
CABLE HC IOA 

2. E: EZE.L ASSY 
e.EZE.L A./;,Y (PL) 
BEZEL INDICATOR (REWORK) 
BRACKET PANEL MTG 
PLATE STRIKER CASTING MTG 
RETAINER FR. PANEL 
SUPPO~~T (,! A~S. 

3. INDICATOR PANEL 
S 1 LK SCREEN, FRONT ( GRY) 
SILK SCREEN, REAR (BLK) 
PANEL 1 8LANK 

4. LIGHT BOARD ASSY 
RECEPTACLE 
ETCH BO 

5 FAN HOUSING ASSY 
FAN HOUSING ASSY (Pl) 
HOUSING FAN 
PANEL FRONT FAN 
COVER PROTECT I ON 4 TERM 
SCREEN FAN 
DECALS-FAN HOUSING 

6. FRONT DOOR ASSY (RH) 
FRONT DOOR ASSY (Pl) 
FRONT DOOR 
HINGE PIN (TOP) 
DOOR SPACER (BOTTOM) 
HINGE PIN (BOTTOM) 

7. CAB FRAME REWORK 

8. CAB FRAME ASSY 19-3/4 
CAB FRAME ASSY (PL) 
DRAWING 1-NDEX CAB FRAME ASSY 

9. POWER CONN 8RKT ASSY 
POWER CONN BRKT ASSY 
BRACKET, POWER CONN 

(Pl) 

SCOTCHCAL BRANO FILM DECALS 

10. 728 POWER SUPPLY (60 HZ) 
728 POWER SUPPLY (Pl) 

728A POWER SUPPLY (50 HZ) 
728A POWER SUPPLY (Pl) 

II. 844 POWER CONTROL 
844 POWrn CONTROL (Pl) 

I-,-, 
~ 

A r: 
~ g 
i5 
;;; " ~ 

z 

5 

~ 
DEC FORM NO. 

8 T ORO 100 

7 1 

DEPT USAGE 

PART NO. PROD CUST F/C 

D-UA-DS 10---f 
A-PL-DS 18-Q'-JI' 
B-M0-7405861-0-0 
A-M0-7405i60-0-0 
B-M0-5100 
C-UA-BCIBB-25-J!' 
0-MD-7 405862-0-0 
B-M0-5111 
B-MD-5111 
C-AD-7005128-0-0 
E-1A-74n5D92-0-0 
D-UA-BC lOA-.B'-,8' 
B-M0-5100 
D-A0-7007148-1-0 
O-A0-7007148-2-0 
D ·UA-BC@lk-2':-Ql 
D-UA-BC 10A- 5 -0 

O-AD-7007 098-0-0 
A-PL-7007099-0-0 
0-M0-7405729-1-0 
0-1 A-7405929-0-0 
A-MB-7405899-0-0 
B-MD-7405931-0-0 
D IA-7406192-0·0 

D-1 A-7408453-0-0 
C-SS-7 408453-0-1 
C-SS-7 408453-0-2 
U-Mt>-7.i\0'0121-Z..0 

C-1 A-5404311-0-0 
B-M0-5503954-0-0 
C-1A-50043I0-!1-0 

E-A0-7005474-0-0 
A-Pl-7005474-0-0 
0·-M0-7 406032-0-0 
0-M0-7406030-0-0 
B-M0-7404721-0-0 
C ·M0-74n5287-0-0 
A-OC-7405287-0-0 

D-AD-7005361-2-0 
A-Pl-7005361-2-0 
D-1A-7405877-0-0 
B-M0-7 40586 5-0-0 
A-·M0-7 405312-0-0 
B-MD-20400-8 

E-1 A-740627.3-0-0 

E-AD-7 403864-0-0 
A-PL-7 403864-0-0 
D-D 1-7 403864-0-1 

D-AD-7005467-0-0 
A-Pl-7005467-0-0 
D-M0-7 406 0211-0-0 
A-SS-7 406051-0-0 

0-MA-728-0-1 
A-PL-728-0-1 
0-MA-728A-.9'.-I 
A-PL-728A-?-I 

D-UA-844-0-0 
A-PL-844-0-0 

7 T 

6 

MtCHANICAL 
FIND DESCRIPTION NO, 

12. FULL DOOR ASSY (RH) 
FULL DOOR ASSY (RH) (Pl) 
FULL DOOR 
HINGE PIN (TOP) 
DOOR SPACER (BJTTOM) 
HINGE PIN (BOTTOM) 

13, LOGIC FRAME ASSY 
LOGIC FRAME ASSY (Pl) 
-RIGHT ENO PANEL 
DECAL (CROBAR) 
RETAINER BLOCK 

14. MARGINAL.CHK PANEL ASSY 
PANEL, MARGINAL CHK 
SCOTCHCALS 

1.5. WI RED ASSY 
WIRED ASSY (Pl) 
LOGIC FRAME DECALS 

16. 19430 MTG PANEL 
19430 MTG PANEL (Pl) 

17. 1g43 CAST-ING 
1943 CASTING (Pl) 

18. FAN HSG ASSY #7404880-0 
FAN HSB ASSY #704880-0 (PL) 
LOWER ENCLOSURE 
ENO PLATE 
TOP ENCLOSURE 
F 1 LTER SUPPORT 
FAN SCREENING 

6 

1 

T 

5 

DEPT USAGE 

PA RT NO. PROD CUST F/C 
O-AD-7005358-2-0 
A-PL-7005358-2-0 
0-1A-7405741-0-0 
B-M0-20400-7 
A-M0-7 405312-0-0 
B-M0-204011-8 

C-AD-7007136-0-0 
A-PL-700 7136-0-0 
C-MD-5302486-0-0 
A-OC-7 406255-0-0 
B-MO- 7 406 0 4 7-0-0 

C-M0-5402526.-0-0 
C-M0-5302484-0-0 
ccsS-10801 

O-AD-7007 0 93-0-0 
A-PL-7 00 7093 -0-0 
B-DC-53087 53-2, 

4 ,6' 8' 10&12 

O-AD-1943-0-B 
A-Pl-1943-0-0 

D-A0-5302483--n-n 
A-Pl-5302483-0-0 

E-MA-100285-1 
A-Pl-100285-1 
C-MD-100265-1-0-1 
D-MD-100285-1-0-~ 
E-M0-1 C0285-l-0-
8-M0-100 18 ;- 1-0-
C-M0--7404881 ·0--0 

5 

1 

F~~~ 
I. 

b. 

7 

9. 

10 

11 

1l1. 

18. 

t 

4 

E.LECTR\CAL 

DESCRIPTION 

SYNC MODEM INTERFACE~ 

' ' SIU I ;l!liili a ~!IJll ~ 
! Jo! H! I TIP F a ru ~ :: 

WI RED ASSY (OS I.II) 
WI RED ASSY PART LI ST 
MODULE UTILIZATION 
MODULE UTILIZATION 
MODULE UTILIZATION 
MODULE UTILIZATION 
CONTROL LOGIC 
CONTROL LOGIC 
DATA BUFFER 
1/0 BUS INTERFACE 
1/0 BUS INTERFACE 
INDICATORS 
JUMPER BOARDS 
RECEIVE BUFFER 
REC BIT PACK 
REC LOGIC 
REC LOGIC 
RS. 23ZC INTERFACE 
TRANSMIT BUFFER 
TRANSMIT BUFFER 
TRANSMIT LOGIC 
TRANSMIT LOGIC 
1/0 BUS INTERFACE 
WIRE LIST (OSI!') 
POWER WIRING AC,OC 
(DS lt-A&B) 
POWER WIRING AC,OC 
(DSl\ll-C&D) 

l 

PART NO. 

A-ML-DSl~~ 

= 
o=AD-7001093-o-o 
.1-PL-700709~-0-0 
D-MU-DSl.B'-Jl'-MUl 
D·-MU-OS l.n'-,IJ-MU2 
A-PL-OS IQ'-.B'-MU I 
A-PL-OS lll-Ji'-MU2 
0-BS-DS IJ-Ji'-CL I 
0-8S-DSlll'-Ji'-CL2 
0-8S-DS 1 W-1-08 
0-BS-OS llt-1-101 
D-BS-0S1 lt--,9'-I 02 
0-BS-DS 1.9'-.B'-1 NDC 
o-ss-os 1 t-..11-JB 
o-as-Ds 19'-.ll'-RB 
0-BS-OSl1-Jl'-RCW 
0-BS-DSl.B'-t-RLI 
0-BS-DS 1J'..Jl'-RL2 
0-BS-DSlt-.e'-RS 
0-BS-·OS l.ll'-.l!-T8 l 
D-BS-OS IQ'-.e'-TB2 
D-BS-DS I Jf-,IJ-TL I 
D-BS-OS lt-P'-TL2 
D-IC-OSlB'-,e'-IOB 
K-WL-OS 1.0".-.B'-WI 
D-IC-DSIJl'-11-2 

D-1C-DS1.11'-.ll'-3 

DELAY SET UP PROC SPEC A-SP-DS10-0-DSP 
MFG TEST PROC SPEC A-SP-DS10-0-MTP 
PDP-10 SINGLE SYNCLINE UNIT SPEC A-SP-DS10-0-ES 
DSI¢ SHIPPING LIST A-SP-051¢-~-SL 
DSl!li ACC.E PTANC E TEST PhOC. A·SP-051\11-ACST 

LIGHT BOARD ASSY C-IA-S~CJl/,111-0-0 
CIRCUIT SCHEMATIC B-CS-5/l-Oll311-0-1 

FAN HOUSING ASSY E•AD-7005474-0-0 

PWR CONN BKT. ASSY D"AD-70054b7-0-Ci 

CIRCUIT SCHEMATIC 728 8-728-0-1 
CIRCUIT SCHEMATIC 728A B-728!'.-0'-1 

CIRCUIT SCHEMATIC 844 B-CS-844-G-1 

MTG PANEL 1943 8-CS-1943-0-1 

FAN HSG ASSY E-MA-100285-1 

4 I 

3 11.~.1 1-0 - I.ill so 
uannN l21,~~ 2 l 1 

DEPT USAGE DEPT USAGE 

PROD CUST F/C F~~ DESCRIPTION PART NO. PROD CUST F/C 

D 

c 

I-
1--

~m 

1--

-
• I 
i& 
i~ 
-
(fl 

0 

~ 
~ 
~Q 
r-

B 

~ 

LIRST USED ON OPTION/MODEL OR~c. ~~ mamnama EQ u I F> M E NT (/) # rl'fi""'-C:. /1 , • . :.~!!~~~.!.~~~~ OSI Cl<~,~ DA~70 A I /0- 'b-

ENG. u.t",~ a 17'J~J 
TITLE 

PROJ.El'°'fc ~[_.._.., DRAWING 
U, · '-4 \l o•th..J INDEX LIST ~.'it, ,./!" °llkM 

Nl"'XT HIGHER ASSY (DS/0) 
A-ML:-051¢-¢> 

181Zf.!C0Di NUMBER I "8 SCALE +---+ DlDI OS 1¢-IZH 
SHEET .2_ OF 2_ OIST.j_c;, J l_ l_ j_ j_ _[ :J j_ J 

3 I 2 I 1 

6-5 



D 

c 

B 

8 
Thi•dtilwlnc1nd1pec:illc8tio<M,henln,1,.theprop­
-.tyol Dl8ltal [QlllprnentCc>rpomlon •nd shtll not be 
r..,rodl>Ced or eopltd or used in wtloleor In i-r1n 
theO.ti1 lorthem1nut.ctu,.01J .. ot1Wm1wlthout 
wrltt.n p.rminion 

40 
3G::. 

si;;:..t... l\lOTt..3- 9 

SEE NOTE 5 -

SEE 
DETAIL <:., 

3C. 
7 

NOTE ""1 
38 

7 

2 II ~EF 

INDICATOR 

10.'50 

ICl.'50 

BLANK. 

\0.50 

5.'2."5 

LOGIC 
5.2.'S 

S.2.'5 

FAN"':> 5.2.S 

BLAN!<. 
5.'2.'5 

11 RE.>' 

4 
3 

49 ---lf-u 
~-----~r 

DEC FORM NO 
ORO 100 8 

DETAIL c.. ~EE PWR WIRING) DIC·DSl¢-lti·2. 
D·IC.- DSl¢-Cf,-3 

7 

6 

DE.TAIL A 
'::>CAL~·- I/I 

6 

'5EE. DE.TAIL I>. 

11 

16 
15 

31 
30 
I Z:S 
12 

6 

14 

17 Re= 

18 

5 

20 
8 

19 

27 

FAR SIDE. 
SE.E. NOT'C.. .. , 

28 
2.9 

I 
FARSID't. 

'2>\DE VIEW 
(WITH ITEM '"I RE.MOVED) 

5 

4 

43 

43 

10 

(RU,R_ Vl'L\N TYP 
FOR A 1\-\R\J t)) 

3 
LEGEND 
VARl1'TION 

+2 

22 
21 

23 
24 NOTE. •1 

2~ 

~.;~,- 0 I SO t., .~. 2 

NOTt.S: 

7 
32. 

9 
:,7 
41 
40 

10 

1. :tiE.M<s. e, 9,c=>,2.4 ~ 40 P..R"€.. 
PACK.ED AND SHIP?e.t> L.OO~E FCQ. 
1=11:.LD l.NSTALLA\ION. 

a. RC.Fe..~ 10 DWG. \NOE)( LISI 
*D-0!· OSI©-<])- I 

3. C'°'BLE.S ITIO..M"9~40 FOR LOCf\\ION 0 
RE.l=E.R \D D-N\'-.)·D"=:>\<;1)-¢- MIJC. 

4. FOR MTG OF C::,K.\'U ~ S\-\\?Pi~C=> 
INFO RE.FER \0 D-Mt>·7<00'51C.0-0-0 

5 . .JUMPER.$ ITEM$ ·'f't, "'l-5, •'f', '17 'i 48 
FOR LOCATION REFER TO 
D-IC-DS/¢-¢-2. OR 
D-IC.-051¢-<f;-3 

BL!>-l-IK 

10.so 

FA'°"S 

\ \ 

\JILW B-B 
D"=>1¢-C. ~D ON~Y 

DESCRtPTION 

PARTS UST 

PART NO. ITEM 
NO. 

c 

B 

UNLESS OTHERWISE V'f.CiflED 

3 

DfftHNltON IM INQHU 

TOL£RAHCU - .....,,._ ._.. 
:I: ... :I: l/t4 :l:a. l="rrr-i.,........-"'--WOP-"""I 

FUW. IUlflf'ACI QIMUTY 
ltlMCWE IUHI AND IMMt P ....... 

llAT£111Al 

DSl0 ASSY, SYNC 
MODEM INTERFACE 

REV. 
A 

6-7 



~ 

\,_ 

DIGITAL EQUIPMENT CORPORATION QUANTITY /VARIATION 
MAYNARD, MASSACHUSETTS 

PARTS LIST 
MADEBYJ. CAHILL CHECKED D. HEALY SECTl:PN 
DATE Cb'.3Q?cL2o_ DATE .lO.L9..L:z.o_ 
ENG V. ~'-"' PROD ,0.C.~~ ">- ISSUED SECT. 

~ Ill () ~ DATE \\J o!±l_ lO_ DATE 1/_L__.:FL70 1 

ITEM DWG NO./ PART NO. DESCRIPTION NO. 

1 E-IA-7405092-0-0 PANEL, END 
2 D-AD-7007098-0-0 ASSY BEZEL 
3 9006350 SCR SOC HD CAP #10-32 x 1 LG 

4 9007651 WASH LOCK EXT TOOTH #10 

5 B-MD-74-05861-0-0 BRACKET (DOOR PIVOT) 

6 A-MD-7405860-0-0 SPACER 
7 C-AD-7007136-0-0 LOGIC FRAME,ASSY (DS1{6) 
8 C-UA-BClOB-25-0 RMTE CONT MARGIN CHIC CABLB 

9 D-UA-BClOA-0-0 CABLE BClOA (LGTH SPEC BY ENG) 
10 E-AD-7005474-0-0 FAN HOUSING ASSY 
11 D-AD-7005361-2-0 FRONll'. DOOR R.H. (ASSY) 
12 9006074-3 SCR PHL HD TRUSS #10-32 x .62 SST 

13 D-MD-7405862-0-0 TRIM STRIP (BOTTOM) 

14 9006346 SCR soc HD CAP #10-32 x .so~ SST 

15 9007772-8 CABLE CLAMP #2Cl-100 DAKOTA 
16 9006075-2 SCR 9HL HD FLAT #10-32 x • 1sr.: SST 

17 E-IA-7406273-0-0 CABINET FRAME (REWORK) 

18 9006083-1 SCR PHL HD PAN #10-32 x 2.50' SST 

19 B-5111 CHASSIS j7492037J 
20 D-AD-7005467-0-0 BRACKET POWER Ca>NN. ASSY 
21 D-D-728-0-1 728 POWER SUPPLY 

22 D-MA-72 8:AQ.el-l 728A POWER SUPPLY 
TITLE ASSY NO. 

DS1{6 ASSY, SYNC MODEM INTERFACE D-UA-DS1{6-{6-{6 

DEC FORM N0.16-1031 
ORA 110 

SHEET ...1 OF 1 

~ ~ "1 ~ r-1 r-1 

~ C/l ~ C/l 
Cl Cl 

2 2 2 2 

1 1 1 1 

6 6 6 6 

96 96 96 96 

1 l ~ ~ 

1 1 1 1 

1 1 :J2 ~ 

1 1 1 1 
2 2 2 2 . 
1 1 1 1 

1 1 j_ 1 
~4 94 94 94 

1 1 1 1 

4 4 4 4 

4 4 4 4 

4 4 4 4 

1 1 1 1 

2 2 2 2 

3 3 2 2 

1 1 1 1 
2 0 2 0 

0 2 0 2 

SIZEI COD El NUMBER A p L DS1{6-{6,t¢ 

DIST.TG-1 1 T 1 

1 REV.1ECO NO. 
<A·- IDSl0-.. _, 00001 

I I I 

DIGITAL EQUIPMENT CORPORATION QUANTITY /VARIATION 
MAYNARD, MASSACHUSETTS 

MADE BYJ. CAHILL p~~1~DD~l~EL,Y SECTION I~ ~ f 
DATE DATE I! 1 1 
ENG PROD , ISSUED SECT. 1ttl 

ITEM 
NO. 

-'--"c....!..+--'-'"'------.i.::D'-=AI~- / / /S-/7t:J 1 

DWG NO./ PART NO. DESCRIPTION 

2311202980 I CORD...L. EXT 25 FEET II 1 I 1 I 1 11 
24 I 7005128 I 25 I POWER CORD II 1 I 1 I 1 11 

25 ID-UA-844-0-0 I 8&1/J~IOWER(<ZOH'l'ROL) II 1 I 1 I 1 11 

26 B-MD-5111 CHASSIS (7;'4:Q2~3l)} 111 11 11 I l 
27 D-AD-7005358-2-0 FIJLL DOOR R.H. ASSY 19 .750 CAB 1 1 1 1 

28 9007082 CLAMP #NPC -5 HOLOB IND 5 5 5 5 

29 9006073-1 SCR PHL HD # 10-32 x .500 IG SST 5 5 5 5 

030 9006020-1 SCR PHL HD PAN #6-32 x .250 ~ SST 4 4 4 4 

31 ~07649 WASHER EXT. TOOTH #6 4 4 4 4 
32 ' MODULE UTILIZATION (DS1{6) EF 

l---+---1---+---1---+---1---+---1---+---l---+---I 
33 .tS-.MD-~100 BLANK PANEL (7402027) 3 1 1 

34 B-MD-5100 BLANK PANEL (7402016) 1 1 1 1 
35 E-MA-100285-1 FAN HSG ASSY (7404880-0 ) 0= 0 1 1 

36 D-IC-DSl0-0-2 WIRING AC DC (DSlO aA&B) RE!E'RE~ -·-

37 D-IC- DSl0-0-3 WIRING AC DC (DSLO C&D - - ~EF~EF 

38 D-AD-7007148-1-0 CABLE SET_.L DS1{6 -.Qc!Bl_ 1 1 Q-__Jj- --l-----'---'--~-1---1----+-+---
39 D-AD-7007148-2-0 CABLE SET l_DSlO-~&B.l 0 0 1 1 

40 D-UA-BC/lR-25-~ CABLE CARD ASSY (BC,lR) 1 1 2 2 
41 D-UA-BCl~A-5-Jt CABLE BC1,0°A 5 FT LONG f6 1 2 2 

42 I A- DC-740955"1-0-0 I D~CAL Cc A BLt:) II I r ' I I I ' 
43 I 5BO 9249 I DECAL 051¢ 112 IZI 212 
44 7403357 JUMPER RED 11 2 I 2 I 5 I 5 

TITLE 
DS1{6 ASSY , S;y_NC MODEM INTERFACE 

DEC FORM N0.16-1031 
ORA 110 

ASSY NO. 
D-UA-DS1{6-~-0 

SHEET Ill OF 

s I z E.I. c. 0 D E I N u M B E R A PL DS1¢-6t6 

l DIST. T&r ____ r 1 1 1 ] 

~ECO NO. 

~ 
r=I 



D 

c 

B 

A 

8 

.JB r.os ¢>:.A 

,:e !:O'i> <P4A 

r R.d>r£a -
I Fil 

JB 'IOS lt>7 A '" ,.... __ 

-, 
I 
I 
I 
I 
I 

Ji!, IOS rpB A 

,Je, IO<;, </:> 9 A ''- ,_.,--~ 

~ 

g 

" z 

3 

~ 
r 
u 

DEC FORM NO 
DRD!02A 8 

I 
_J 

CL '5E.LC:.CT !>.. 

:tOB DAT/>.D CLR 

'IO'B CONO <:.E. T 

'IOB D'°'TAl 

IOl:> CONI 

7 6 5 

CL S.ELE.CT A 
CL SELECT A ~ 
CL SELECT B ~CL UllIT SEL 

CL SC:.L'E.CT A 

CL t>ATA'IA M 

= 

CL Dl'cTA1 CL'\'\ 

CL DATAO CL!'t. A 
CL DA\Al A 

CL CONOSET A 

CLCONlA 

L CL CONl A B\JF 

CROB.AR 

CL LNTfb'-

CL LNT¢8 

7 6 5 

4 

CL t>ATAl B\JF A 

:: 

!OB R.l:.SC:.T 

3 

Je. IOS ¢:, !!. 

J'B IO'!> 'f>"i 'e, 

JBIOS\!';>7 B _.__ .. ,-.,----.. 
JBIO<;, !i:>B'B 

J'BI0<:.¢9 e. 

l" H 

I 
L _____ ..J 

CL ':>E.L'E.C T e, 

J:OB. CONO CLR 

= 

CL CONO CLR B. 

CL CONO '!.ET B. 

CLCONl !!. 

'T 

1-~-c;7~<n 
I 821 I 
I E I M' ----

CL tN1 8 
N 

J{!~~J 
CL !l'l'I A 

u 

CL CONl !!. B\JF 

DESCRIPTION PART NO. ITEM 
NO. 

NOTE 
ALL SIGNAL NAMES ON THIS SHEET O 
DESIGNATION CIRCLES "O" ARE AS I~ s~~:i~~Dw~~ ~~~ A:~s;::;r~~~ 
NAMES ON THIS SHEET NOT CONNECTED TO LOW ASSERTION 
DESIGNATION CIRCLES ARE AS IF SUFFIXED WITH "H". 

3 

UNL 

UNLESS OTHERWISE SM CIFIEO 
DIMENSION IN INCfll\ 

TOLERANCES 
DECIMALS FRACTIONS ... N!UES 
::t:.005 ::1:1/64 •O"lO' REMO:~N;~A~~A~~~E B~~~~l;llx(P IPo;;n~...J::--1!,';l,;J:l;.,j 

CORNERS 

MATERIAL 

FINISH 

SHEET 

2 

PARTS UST 

"D"'DD"'D Eau 1 P M E NT ~ ~ W CORPORATION 
TITLE .. AYNA .. t>, M"SS .. CMUSETTS 

CONTROL LOGIC 

6-11 

D 

c 

B 

A 



D 

c 

B 

A 

8 
TlllS df1win1and1pectlicel1on•, herein, are the prop­
•rtyof Otgit1l Equipment:Cmpo,.t1on111dWll notbil 
reproduclftl orcopifld or used in whol.- or In partu 
the ba111 fortl>em1nuf1ctuNorMleol lhomlwithout 
written p ... m1nion. 

= 

TL XMlT 

I <'.;71~TI 
I B21 l 
I U I -r----

u 

7 6 

IOB :13B 

CL HI PI 

CL HI PI 

!OB !4'B 

IOB ?.I B 

5 

IOB '!!>~ B 
CL LO PI 

RL RE.C FLGtl) 

CL !".INC. FLC.lll $ 
CL E.Nt:> FLc:;.\ll U 
CL E.R.FI. rLC, l \\ V -,_ __ ; 

CL 1N!B---'--l-+---+-l--'---+-+---1f-t--..._-+-ll----++--' 
CL CONO 'SE. T A -----'-+--+-t---~+----1t-t----~r---t--t----~ 

R$ 

CL RlNG EN!!.L (I\ 
RS REND 

CL t.OT l'LG(©) 

CL nu A---'---+-+---+-+-~ 

IOB !.?B 
RL I IN 

lO'B 34 B 
RL LD R.CB ¢>¢> 

RLl'>..B EQ E.Cj 

C \.. COHO S'E. T A ------'-----'-+----'-+----'-l---+--....._+----'-1-----'-+---'-+---+-""' 

-!OB 181!. -IOI!. 2~B ~xos 2G B - !OB 276 

IOB 18 B -:ros 2¢ 8 lOB2GB IOB.27B 

4 

CL LO PI 

3 a 2 

0 CL HI PI .--f3 e.1 ':>e 1-v-.--________ _ 
~+-+-...,)"l] EI¢ 

~----t---.----
~ ... T~--+-+--r--------

CL HI P!.¢(1\H 

CL HI: PI 11¢).E....+­

CL HI Prem L 

CL LO PI t:> x 

'-" v 
t--t--t'--Q._./U i---~ 

'-" 

~>-'T---~ 
r-t--t----t--t---Q._Ju 

'-" 

CL LO PI (l)(I) -=11'-'--l--+--+--+-'---1~1---<::><JJ >--"'~-------' 
...... 

CL LO PI (>((,b),-"J-+-+--+--+~-+-~--<)'qU 1--R.·-'--------' 
.J 

CL LO PI I (I\ l' 

CL LO PI 1(¢\.!...+----i 

CL LO Pl 2 1¢>\ I<. 

DESCRIPTION 

~ CL rNr B CL !NI fl IOB 24 B 
-roe 24 a 

0 
z 

" 
NOTE 

z 
< 
I 

" 
~~~~~~~ N~l~E~N·6~1;R~~::~~:i~~~Dw~ ~~~ A~s~~~~~ t.M<.AcnrEOIRiAilALF======t .. .:.i,~XrT :..:H1IGUHE"'R:1<AJ.5'.'.:SY:.f~~ 
NAMES ON THIS SHEET NOT CONNECTED TO LOW ASSERTION f-----1 
DESIGNATION CIRCLES ARE AS If SUFFlXED WITH "H". A-ML-0810-0 

" I 
SCALE r-----+ FINISH 

" SHEET OF 
DE:C fORM NO 

8 ORD 102A 7 6 5 4 3 2 

CL IOl!. l'l (fl7 

D 

CL 101!. Pl ¢>\c, 

CL 10!!. PI¢>'!:> 

CL 101!!:. Pl ¢4 

CL IO!!. Pl IZl'!!> 

CL IO!!. PI <bi!:. 

CL IO!!. PI¢! 

c 

B 

PART NO. ITEM 
NO. 

PARTS UST 

A 

CONTROL LOGIC 

NUMBER REV. 

-,0-CLZ 

6-13 



\ 

D 

c 

B 

A 

8 
Thisdi'-in1.nd•~ h•rwln. •rwthll prap. 
•rty of Dl&ital EquiplntlltCorporatlon •nd th•ll nott. 
reproduced or copied or uMd in whole or In part H 
th• bll•i• rorthemanufactu,.or .. llloftt.m1wlthollt 
writwn permiQlon. 

DB CL.F.RR fi 

F E F E 

DB LOFtb R 

F E F E 

DB LORD B 

!OB 1'2.. B 

DB CLE.RR. C 

F E. F E. 

DB LORD C 

JOB '2.4 B 

CL .!NI 6--~----~-+ 
C.L b!=\1'\C CJ .. R. Ft -~-+---~--IF~ 

~ 

0 z 
:!! 

~ 

" Ii 
DEC FORM NO 

8 ORD 102A 

7 

M L M L 

roe. ©1 e, 

M L M L 

JOI:. I~ B 

t.11 L M L 

7 

T s T s 

JOI!. 0'2. I!. 

T $ T S 

PL 

u v 

101!:. 14 B 

T '!. T S 

c 

6 5 

F E. I' E. M L. M L 

l' E F E. M l M l 

10'C!. IS B !OB IG. B 

E. r E M L M L 

JOB '2.8 \!, 

6 5 

T s T s 

T S T <:, 

!OB \"I B 

T s T $ 

IOI!. '2.':l B 

4 3 

F E.. F E. M L M L T s T s. I' E l' E. L M L s. 

JOB an e, 101!> II B 

F E. F E M L M L I S T S F E F E M L M L T S T '$ 

!OB l'O B lOB I~ B JOB 2.<l> B lOB '2.1 B IOB 2.'2.. B lOB 2.""5 B 

F E F E. M L M L T S. T S. P E. r E M L M L T S T S 

DI> LORD B 

DB LOI\!:> C 

NOTE 
ALL SIGNAL NAMES ON THIS SHEET CONNECTED TO LOW ASSERTION 
DESIGNATION CIRCLES ''O" ARE AS IF SUFFIXED WIT!i "L". ALL SIGNAL 
NAMES ON THIS SHEET NOT CONNECTED TO LOW ASSERTION 
DESIGNATION CIRCLES ARE AS IF SUFFIXED WITH "H". 

4 3 

IO'C!. 3'2. B 101?. "3"!> B JOB "35 B 

FIRST USED ON OPT16N MODEL QTY, DESCRIPTION PART NO. ITEM 

PDP-I~ l--+-~~~~~~.-•• -~-Ll-~--L~~~~--1-~NO. 
UNL PE lflEO 

DATA BL;FFER 
MATERIAL 

NUMBER REV. 

DSIQJ-Ql- DB 
OF I 

FINISH 
-!-+ 

2 

6-15 

D 

c 

fl) 
0 

• I ro 
i I 

B 



/ 

D 

c 

B 

A 

8 
Thl•di'.-wlnr•nd1peclflc.tlo"',h•l9ln,•retheprap­
•rt)totD1111.1Equlp"'t<11Corpontion•ndtlwlHnatbe 
~uctd or copied or UMd In wtiole or lfl ptort" 
ttie 1N11i1 for th• mtnuflctul'll or •le of Ihm• without 
-ltt9n perm1H•on. 

7 

7 

6 5 3 \:/ . ..,. 101-lll-
uewnN 

.roe N!18 

.roe ¢6 --@-1oe ¢6 e 
.roa 18 

.IOB IZ ~..roe Ii!! B 

~~ 
.IOB ;E4 

.roe /Cf e ..IOB 3 ¢ L) ~ E .roa .3r.1 B 
IOB 2-1-8 ~ 

~-L J.08 24B 

~ IOB 19 B 

.IOB ¢7~ H JOB ¢7 8 
········~ .roa 1~ IDB \q 8 .roe .31 ;:: ~..ToH.Jr/B 

~-
H 

708 ¢;~.:roa ¢1 e 

EJ 
.zoa 1.3 F I '.;:'.~~1 H .zoe 13 e 

.roe z~ a 

.zoe &¢ 
p 

.ros ,e,; e 
I 

.roe 26 v P67Y IM 

.roe £1 L I~.:: IM IoB .e1 8 

..roe 27 e 

70" ¢3~IOB ¢3 8 .., ~ 
IOB /.$ ~~:roe 15 8 
~- .roe27~~ T foB .i!7 B 

6 

.roe 11 .e ji:tJI s Joe 11 B 

Wl¢7 
E23 

lv .:roe 

5 

.roe .34 N I wi¢7 IP .:roe .34 e 
,&'.;?<fl 

.roe za ~·.roe .:!CJ e 

NOTE 
ALL SIGNAL NAMES ON THIS SHEET CONNECTED TO LOW ASSERTION 
DESIGNATION CIRCLES "O" ARE AS IF SUFFIXED WITH "L ". ALL SIGNAL 
NAMES ON THIS SHEET NOT CONNECTED TO LOW ASSERTION 
DESIGNATION CIRCLES ARE AS IF SUFFIXED WITH "H". 

3 

IP.ST USED ON OP1 Hl I/MODEL QTf. DESCRIPTION PART NO. ITEM 

PD P-1 y\ 1---+---------•• -.T-S_Ll_ST-'---~---'---'NO--t. 

MATERIAL 

'f--f 

2 

I/O BUS 
INTERFACE 

6-17 

D 

c 

B 



D 

c 

B 

A 

8 
Thl1di-in1•ndspeclficllion1,hflr.ln,uelheprop-
1rty ofDl1it1l E~uipm1ntCorpor1tion1nd 1h1U notlMI 
1eproducedorcopi.clor~dlnwollol1orlnpart11 
t~• bH1slort111manuf1ctuf8oraal1otltem1wrthout 
wntten permrn1on. 

~ 

~ 

" 
~ 

"' I 
u 

1 ... cw ¢¢ m 
l'.'.L i;;./•.1"At BU!= A 

FO..CW ¢s (\\ 

RCW pro (I) 
CL DAT,O..I BU!' A 

RC'N ¢;>7 l\\ 

RCW <i)e II\ 

°f'-CW l\t> (I) 

DEC rORM NO 

8 0RDl02A 

7 

Fl.C.W 14 II\ 
tOB00 

CL DATAt BU!= B 

RCW IS Ill 

F<.CWllC Ill 

R.CW 17U\ 

IOB \tl4 F<.CW IS (I\ 

CL DATA'l B\JFB 

R.CW 1"1 ll\ 

R.CW2¢ll\ 

F<-CW a3 (I) 

lOB 10 RCW 24 (\\ 

CL Di>.T,O..l B\JF C 

lOBll F>..CW as \\l 

RC'N 2<0(1\ 

1'>..CW Z.7ll\ 

7 

6 

6 

5 

RCW 28(1\ 
!Ol!.14 

CL DATAI BV!' C 

RCW 2C\ (I) 

IOl!.1(0 Fl.CW 31t>Ul 

cL DATA.t e.u!' c 

IOI!!. 17 RCW ?>I ll) 

P-.CW 32 (I) 

R.CW ?> ~ ti) 

IOB 2. <f, 
F<-CW 3.4 \I) 

'f>..CW 3t;. II\ 

CL \..NT (I) 

CL CONl A. BUF 

R.S DIAG LJ) 

CL 'LDl..E. E.NBL l I) 
tO'e.24 

TL lDLE. l\\ 

ii.. XM'LT A.Ci (I\ 
IOB 2<0 

'f'..L R.E.C AC'T \I l 
IOl!!.a7 

5 

3 - ISO ~~'~' 2 

CL REC INN (/) 
IOB as 

CL RING FLC> \ll --.=.n 

CL CON! A BU!' 

Fl.'!> CL,.._ TO ':.ND 
IOB 2"! 

toe. a4 
CL CONl A l!!.UF 

CL END !'LG 111 
toe..?:'=> 

CL E.R.R. !'LG ii\ 
2:<0 

TL XMlT !'\.G (ll --- • 
!OB 27 

R.L Fl.EC l'\.G (I\--'--=..., 
toe. 29 

U-IOB 3 A CL LO Pl 011\ 

CL CON! B t!.\JF 

'I CL LO P 1 I ll\ 
-!OB 3t;,, 

CL LO PI a m 
IOBIS 

CL Ht PI l2l (\) 

IOBl"I 

CL Hl PI I (I) 

IOB 2¢> 

CL HI PI 2. ll\ 

NOTE 
ALL SIGNAL NAMES ON THIS SHEET CONNECTED TO LOW ASSERTION 
DESIGNATION CIRCLES .. 0 .. ARE AS IF SUFFIXED WITH .. L ... ALL SIGNAL 
NAMES ON THIS SHEET NOT CONNECTED TO LOW ASSERTION 
DESIGNATION CIRCLES ARE AS IF SUFFIXED WITH "ti". 

4 3 

MATERIAL 

FINISH 

NEXT HIGHER AS.SY. 

A-ML-DSl,el ~ ,e>' 

SCALE +----+-
SHEET I OF I 

2 

DESCRIPTION PART NO. 

PARTS LIST 

I/O BUS 

NUMBER 

DSl0-0-I02 

6-19 

ITEM 
NO. 

,_REV. 

D 

c 

B 



D 

c 

B 

A 

8 
Th11di•w1n•1ndspacll'lclltlon1,henin,1111tt11prap· 
1rtyDfDi1111t111Equipm1ntCarpgnitian1ndsh1Hnotbe 
reoroch1Clldorcoplldorusadlnwllol111rlnP1rtH 
tl!1bHl1torth1 m.nulllCtur.orMi.Df lt.m1wllhoul 
written P9•m1n1on. 

" z 
< 
I 
u 

DEC FORM NO 
DR0102A 

I -.:: 

8 

= 

7 

W<:/>12 
e.:.2 

A 

~ 
~ 
D 

~ • F 

~ 

w¢12 
A:!.2 

7 

A 

~ 
~ 
D 

t • F • H 

6 5 

TL XMlT ACT II\ 

TL !NC CTR. 

TL IDLE II) 

TL CW E.Q ':>YNC 

TL. L.A.ST BIT 

R.L R.E.C ACT (I) 

RI.. 1NC R.C\..K 

RI.. R.'Q E.Q SYNC 

R.\.. R.B. E.q E.O"T 

= 

6 5 

4 3 

Cl.. UNIT SEL 

TL. XMli F\..G (I) 

RL REC F\..G (() 

Cl.. \..NT(<IJI 

Cl.. END FLG Ii\ 

= 

R.C:. REC TIME 

RS XM1T TIME 

Tl.. S.E.ND R.E.Q l\\ 

C\.. IE.RM R.D'< l 1\ 

R.S. SET R.DY 

R.S Cl..!\ iO ':.ND 

= 

NOTE 
ALL SIGNAL NAMES ON THIS SHEET CONNECTED TO LOW ASSERTION 
DESIGNATION CIRCLES "O" ARE AS If SUFFIXED WITH T', ALL SIGNAL 
NAMES ON THIS SHEET NOT CONNECTED TO LOW ASSERTION 
DESIGNATION CIRCLES ARE AS IF SUFFIXED WITH "ti". 

4 3 

FINISH 

Cl.. E.RR. l'\..G (\) 

CL EOT F\..G (I\ 

Cl.. HI PI (/)(I\ 

CL. Hl !'1 I ll\ 
CL. Hl Pl 2 l\) 

CL. H! PI 

RS SET RING FLG 

RS CARR.lER. 

CL.L.OPI<.llfl\ 
CL.LO Pl I II\ 
C\.. L.O P'i 2 l I) 

Cl.. \..0 Pl 

SHEET l OF I 

2 

DESCRIPTION PART NO. 

PARTS LIST 

INDICATORS 
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ITEM 
NO. 

REY. 

A 

D 

c 

B 



D 

c 

B 

A 

8 7 
Thisdiaw1n1andspeciflc.toons, Mrt1in,u11tti11p~­
erty ofOi11t11 Equ1pm1ntCorp0t11li1>n11ndsh1llnotbe 
r1produced °" «ipied or uHd in wf'lole or In part es 
the b111s lorthe m1nuf11ctur11or11l1ofittm1without 
written pernuss1on. 

TL 

TL 

~ 

g 

" z 
< 
I 
<..> 

"' I 
<..> 

DEC FORM NO 
ORO l02A 

RB 
JB E.OT BIT <1>\ 

'-B ()Ji (i) 

"-B C'J'L (:;,; 

~~ 07.. ('.j 
JB EOT BlT C/!2. 

RB. Olo ('1l) 

RB <7>"3 (1) 
JB EOT BIT ©3 

Rb <!l4 (q,) 

RB (J)4 (1\ 
JB E.OT BTT <H 

Rb IDS (rb) 

RIO. (J)"; (I) 
JB E.OT BlT <!JS 

R'e. (}JO. (<bl 

RB <J>C, (I) 
JI:> E.OT BlT (J)C 

RB an (©l 
JB EOT B!T !Jl 

Jb E.OT blT CN3 

JB DATA OJT 
DATA O\JT 

RS DATA 
JB DATA IN 

RS DATA 

THE AEIOVEW'1'l!!N LOCATION AB2«> lS 
JUMPER.Et:> FOR THE: FOLLO'NiNG EOT CHARACTER. 

8 

~BIT MODE ::.Q'.;4 
SE!.IT MODE :\Z~4 

JB ECT BlTlZEISTHE MSe 

Jb DATA CUT-!£ J~HPE.kE.lC FOR CON\IE.NTtONAL 
POLA.RlTY ~1CDEMS 

Jb DAT.t· !.N-IS JUMPEF<EC FC-,f< C:CNVENTlCNAL 
PCLAl'<1T"<' t./\CDE\./i':, 

7 

6 

DI:> C/Xb (~) 

DB (J)Q) (I) 

D!:> C?>t ('7l) 

DB Qll (I) 
DB <Z>'2. (12>) 

Db Q)7... (I) 
lilB <b'S (<Dl 

DB <D3 (\) 
DB (/)4 (ell) 

DB Gl4 (\) 
DB (l)5 (12>) 

DB ©S {\) 

DB (]JC, (ct>) 

be, C/)(,, (\) 

DI!. (/){ ((l)) 

DB (f)( (I) 

IN 

5 

~~,-- J!:> 'iM!T SYNC (!)""I'\ 
~~ ,-- JB Y..MIT S.YNC (1)3 e. 

RH 
.i-. -- JB 'iM!T ':>'INC (1)4 I'\ 
) Iii:'._ JI:. Y..Mll SYNC ©4 !:, 

4 

RI:!, dl2. 

RB <Zl'L 

RB Ql3 

R1:; r:b'!:> 

RI!. <1.>4 

RI::. (b4 

Re, r:bS 

RI!. <ll5 
Re, C/:JG 

RB IJJG 

Re. ())"7 

RI:!, (fl 

RB 08 
Re. r:bB 

({])) 

(\) 

((f)) 

(I) 

(ill) 

(\) 

(Q)) 

(I) 

(Ql) 

(I) 

(OJ) 

{I) 

(IJ)) 

(I) 

V\1991 
RE> '2 . .4-

3 

•~i }C-"'-'--JB REC SYNC <Zl:!. 
~=-<-

ros. <L~ (rti) 

:o':> Cli'!l (I) 
IDS <Z>4 ((b) 

:os <H (\) 
:0s 11l5 \fb) 

:os <Zl'5 (!) 
.OS <!l\o (Ql) 

!.OS tllG (I) 
: os an C<Dl 

:os ([)"7 (I) 
'OS <ll6 ((l)) 

RI... RED Q))t> 

RL R.'CJ) ¢\ 

......._--JB REC SY!-\C: ¢SA 
-..+--JB REC SYNC )DS'C 

~~-+~ 

iOS ©8 (\) 
:os CZl9 (©) 

OS Cl'.><el (I) 

THE ABOVE W991IN \...OCATION AB2.4 !S 
JUMPER.Et> FOR. THE FOLLOWlNQi REC SYNC CDDEO::. 

G BIT MODE. =~<c.s 

IAJ9.91 
AB z.:, 

~-~ -~- j;:, :o:, '.ZI~ !'-, 
_ __, ,~~Jo IOS QY~ ?, 

f\ 
B 

._-Ii~- JB IDS <DS A 
--u-~- J B !OS l'.ZlS B 

-~.r~- J& ros IJJG, f\ 
~~ ·~- JB 10$ ((Jc, & 

~~-J'<!. ros !/.Jr A 
~~- JB ros illr B 

.-.;:pc~ JB IOS ©8 A 
~pc~ JB lOS l'.Zl8 B 

~=~ JB ros (l)9 f\ 
-~-JI!. !OS <ll~ 8 

THE ABOVE W991 IN LOCATION A'Be 3 IS 
J\JMPEREC FOR tlEVICE COPES4G;¢AN0~6'4 

JB IO'!. IZ>B rs MSB 
THE AE!>OVE W9"11 IN LOCATION ABa:. 'l'!. 
JIJMl=>E.REO FOR THE. F'OLLOWlNC::. XM!T '$YNC COOES 

SB.IT MODE"-¢dCO s 

JB REC SYNC IZi8A ts M'SB FOR GBIT MODE 
JB REC SYNC IZ\BB 1':> MSB FOR. 8 i!o1T MDOE. 

6 

<OBITMODE=eG;slXMlT SYNCA) 
8BITMOOE:~a<Oe(XM'I.T SYNC.I'!,) 

JB XM!T SYNC: QI~ IO::. THE MSB 

5 

JB REC SYNC <;257 APPLIES TO 8 BIT MOOE ;)NI . .'( 
JB REC SYNC Q)Q, AP?\..lES TO B BIT lv\Ot>E ONLY 

FIRST USED .1 Ji , lµTION DEL QTY. DESCRIPTION PART NO. ITEM 

p DI l(J l---+---------P-ART_S_US-T--'-------'-"".::..i0· 

NOTE 
ALL SIGNAL NAMES ON THIS SHEET CONNECTED TO LOW ASSERTION 
DESIGNATION CIRCLES .. O'. ARE AS IF SUFFIXED WITH T'. ALL SIGNAL 
NAMES ON THIS SHEET NOT CONNECTED TO LOW ASSERTION 
DESIGNATION CIRCLES ARE AS IF SUFFIXED WITH .. H .. 

4 3 

UNLESS OTH! llWISE SPECIFIED ~~-==--""""="'! 
DIMEN~U'I ll'l INCHES 

TOLi !U\NCES 
DECIMALS I~~' !IONS ANGLES 

:!: .005 l'M :tO':ilO' 

REMO:~H:~Rs:~,,:~llJ1 ll~~~~T;HiP 
'====(l"NlflS 

MATERIAL 

+-
FINISH _; --+-

SHEET I OF 

2 

JUMPER BOARDS 

NUMBER REV. 

-0-JB 

6-23 

D 

c 

B 



D 

c 

-

8 

A 

8 
This drawing and spec1fk.t1on•, herein, ue the prop 
erty ol Digital [Q!JlpmentCorporotion ind $halt not bft 
reproduce<! or copi«I oru ... d in whole or in part u 
the bn1s for the manuhcture or"""'" "I ittoms without 
•mtten perrn1s"'on 

RB CDB (!) 

7 

Ci_ c ~ T !J, 6 -+---t~---t---'-t-' 

> 

0 
z 

~ 
z 
~ 
I 
u 

~ 
I 
u 

kl_ ~b ·~ES.E.T 

Ii.'·- kt.L (j,!J:, 

8 

RL \TN -­
RL RE\)~\ 

7 

6 5 

RL LORD Q)C, 

I T a;;;:I 50 v R~ 
S C. 'l I [-\:IC i3 3¢ 
~/ 

RL LORD ill/ 

RL LORD 12>8 

RL LOAD IJ)9 

RL LO\:\D l<D 

RL SHlfT Rh ©8:~-t---~-+-------+-~-r-~ r!L Sl41FT 
I(~ RB <1l8 I©) -

f'.e, ©8 Iii 
RLR~~a;tl (l.Zll -

~B. ([)( (I) 

6 

~L RED Q'.ll 
RL I TN 

5 

4 3 

R~ r:/J4 (I) RB ClJ3 (I) 

NOTE 
ALL SIGNAL NAMES ON THIS SHEET CONNECTED TO LOW ASSERTION 
DESIGNATION CIRCLES ··o" ARE AS IF SUFFIXED WITH "L". ALL SIGNAL 
NAMES ON THIS SHEET NOT CONNECTED TO LOW ASSERTION 
DESIGNATION CIRCLES ARE AS IF SUFFIXED WITH ··w. 

4 3 

8CJ-0-01SO S8 a 2 
!HBl-'lnN 300:l 3ZIS 

Re, (])'l (I) RB Cb\ ( \) 

RB 
RCS Cll3 

F :-~ \11(1)10 

---~J ~J&B'2.1 
E. 1 c.i,- i~ 

\ -~ 'R'e RC.B :,4 

~i··~RB 
E L:-=:v 11.ce, 2.8 

L F d ~J RB, 
_E. __ (i .~-RC..I> 04-

J I' J H 

IJJ R 1.1.l'.)'2.. I /YJ 
C:>;C 

RIO <D2.. 

R 

(ii 

R?..l.ll2. I IY) 
D~O 

RB CZ>\ 

II 

FIRST USED ON OPTIOI /~<h)-IJEL QTY. DESCRIPTION PART NO. ITEM 

POP 10 f---+---------~-RT_S_ll_ST-'--------LN~O~. 
UNLE s OTHERWI E Sf~ ym:o 
UNLESS OTHERWISE Sl1l CIHED °"==~~~-t"~-< 

TOLERANCES 
DECIMALS FRACTIONS ~~(;t f.S 

± 005 ± l/64 ' ll'lO '=~"""'"-=----14"1 
REMO:~N:~RSR~R~~~E ll~l~:l .. T:>lif> 

CORNERS RECEIVE BUFFER 
MATERIAL 

-+-+ A-ML-OSl0-0 
FINISH SCALE NONE 

SHEET I OF I 

2 

6-25 

D 

c 

m 
Ct:: 

~ I 
~Q 
z I 

0. 
Ul 
0 

B 



D 

c 

B 

A 

8 
Thisdl'~in1•nd1peclfic.tio11t,h•r.in,1'9th9Proct" 
1rtyofOi1ibll Equipm1ntCvrpOrltion1ndlh1ll natbe 
r.produced ortc:1pledor u9edlnwt1oi.orlnputH 
thebas1sforth1m1nul1ctlir'9oru1totn.mswlt11out 
written permission. 

7 6 5 

~- ~~·.,of~----~--F--E-~--M-,-l--M--L-~--T--S--T--S-~--F--E.--F--E.-~-M--L-~~T ST S 

R~~3 I <D R2©3 I 
F\1!>6 R l'\<D6 

RCV\J Cll4 RCW ©S 

R'O RCB ())(]) ~ RCB <DI RB RCB C2'>'2. 

CL ClR RC\'11 0r}) Cl cu. Rew 18 -

F E. F E M l M L T s T s f' E. F E M L T s T s 

K 

pl 

'Rl 

4 

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

F" 

E. F" E 

E f' 

'? l 

H J 

E 

M L M L 

M l M l 

3 

T <;, 

L T S T S 

RB RC& \I 

T c; F" <'. F E M l M l T s T s 

RLLD RC.B <:D¢ u, RCE> 18 

RS RCB 1'2. RB RC.1:> I"!> ~ RCB 14 R.'2. RC.I!. IS RB <.te. \0, "R.'2. RCB \I 

CL CLR RC\\l \8-

F E F" E M l M l T s T s f' E F E M L T s. T s 

K 

p 

NP 

kl .. '-' yr t:!,. 1'5 

R.B >-. ~b '2.4 Rt:. RC.8. 'LS RS RC.B '2.G, RB RCB '2.1 Rt> Rt:.B '2.5 'RB RC\l. 2.9 

~ 

g 

" ~ 

~ 

i'i 
DECfORM NO 

8 ORO l02A 7 6 5 

R'aRC\l, IB 1'>.B Ree. 1ei "R.B RC.B 'l . .Jb R'O RcB 2.1 RS Ree. '2.'2. RB 1<.c.\l, '1..3 

F E F E M L M L i s i "S F "- I'" E M l M l r. s T :, 

Pl 
UV 

~'B RC.I!. 3C1J R'6 RCB 3\ R l3 RCB 3'1.. RB RCB 33 l'\B RCB 34 Re RCB 35" 

NOTE 
ALL SIGNAL NAMES ON THIS SHEET CONNECTED TO LOW ASSERTION 
DESIGNATION CIRCLES ··o·· ARE AS IF SUFFIXED WITH ""L"". ALL SIGNAL 
NAMES ON THIS SHEET NOT CONNECTED TO LOW ASSERTION 
DESIGNATION CIRCLES ARE AS IF SUFFIXED WITH ·w·. 

4 3 

FIF?ST USED ON OPTION 1,,1;11'1F°L QTY. DESCRIPTION PART NO. ITEM 

PDP-10 1--4--------•• -.T-S_Ll_ST--''-------'--'-•O'-l. 

UN ES OTHERWI E SPEtlflEO 

UNLESS OTHERWISE SP! t·1mo bolf'.;::.::.-""'=-f~;::L-'°'! 
DIMENSION IN INCHE!I 

TOLERANCES 
DECIMALS FRACTIONS A•Ult LS 
:!:.00!1 :!:1/64 •0')0" 

REMO:~N;~R~USR:~~E B~~~~l~ltt::I' 
CORNERS REC BIT PACK 

MATERIAL 

-+-! A-ML-DSl0-0 REV. 

SHEET I OF I 

SCALE NONE FINISH -+-+· 
2 

6-27 

D 

c 

3 
u 
0:: 

ffi I 
f\Sl 
il I 

Q 

(j) 
0 

@m 
~Q 

B 



6 

D 

c 

1 

RL. Rctn 05 __l?-cr;;--
CL_ l_NT E I Ri13 Cb C, -=-----q C 'LI 

KI~\~~~ v u Rl 
LO~D rD8 

8 7 

5 

RL RC:NT ID4 

Clll 

RL RCNT (])Q) 

JB REC SYNC <ZlG 

JB REC ~YNC. l/J7 

'2L RCNT rtJ"3 _ T 

4 

,,..__, RS R~C.11ME 

Jtl t:.01 BlT ©l 

J[:!, EOT BlT 08 

v RL LOl\D l'.DI 

3 

RL SHIFT R.B 

L CL LNT \D8~ 
·---RLLOAD$9 

CL LNT 

Rl RCNT (];'/. _Q_ CLL.NllD"'~Rli3 F ~ o Cll S RllZll I B'L~ R 

RL L.Ol'ID l(I) v RL LOl'\b 

kL RCNT Q)I H 
CL LNT Q)8~1<. -~ Rl©I -~/ IBV/> 

T 
RL LO!'\D Cll3 

RL RCNi©(J)~l.. 
• .. L L~.IT Cl>S M ~- E 
r R\13 RL LOl'\D 04-

NOTE 
ALL SIGNAL N DESIGNATI AMES ON THIS 
NAMES ONo;H;IRCLES "O"' ARs:EET CONNECTED T 
DESIGNATION C~R~~ET NOT CONA;E~T SUFFIXED Wl~H ~~~ ASSERTION 

s ARE AS IF SUF:,~ETDO LOW ASSERT~~NL SIGNAL 
WITH "H". 

4 3 

RL LORD (1)'2.. _J:1_ 

RL R.C.NT ())-0 

CL LNT QlG. 

D 

lld--QJ-\Ul 0 "'"°" "OISBJ a J 2 3oo::i 3ZIS 

BC.2. 0 ~~¢7 RL RB EQ SYNC 

Rl SHI FT R.8 r/JB 

RL R.e, EQ EOT 

H~ 
7~1 

RL RB EQ EOT 

RL LOF\D Q)5 

6-29 

c 



\ 

D 

c 

B 

A 

8 
ertyotDi11t11 Equipment:Corpan1tlon1nd9tl•ll notM 
reproduced or copied°' ullld In whole or In part H 
th1ba1i1lort1Mm1nuf1ctu,.orulaotit9m1witho11t 
wrlRln 1111rm1nion. 

~ 

g 

"' z 

ii 
.~ 

"' Q 
0€C FORM NO 
ORO 102A 

,.i!:: P.EC SYNC ~e Ii ~ 
CJ. L/VT(¢) 

,'8 .REC SYNC P°'8 8 
Cl.. LNT (I) 

8 

RS 

Ri.. 

7 

CL CONOS£T/i 
Io8 es 8 

Rl. RCNT ll>S 

CL LWT aa 

RL RCNT Cll3 

CL LNT C)l8 

7 

F 

6 

:--G'f~l 
I Bel I 

~T_L_-.... "-----1---R.L Pli€ND 

F 

IU SNirTleB 

-'U ,e,;c 19CT (/) 

RL Pl1EN1:> 

C:L !NI l3 

6 

5 

F 

R_L I IN 

5 

4 3 

R.L LD RCB ¢¢ 

18 

Rl. C.LR R_I!, 

RL I :ZIV 

RLS\.\!l'"T RI!, 

NOTE 

RS bl1iR BUF 
E 

1--G7jij41 
I ~VI 
~ l!) __ J 

I!<. zc,eo ..ec<.~ 

RL rNC RCLK 

ALL SIGNAL NAMES ON THIS SHEET CONNECTED TO LOW ASSERTION 
DESIGNATION CIRCLES "O" ARE AS IF SUFFIXED WITH .. L ". ALL SIGNAL 
NAMES ON THIS SHEET NOT CONNECTED TO LOW ASSERTION 
DESIGNATION CIRCLES ARE AS IF SUFFIXED WITH ·w·. 

4 3 

D 

MATERIAL 

FINISH 

K 
L 

Ii!/.. ze,eo leCt.li.. 
~ L .a!"C l"JCT (I) 

Cl. 0'97i9IA 

-+-+· 
+-+· 

= 

.eL le.El)¢¢ 

= 

DESCRIPTION PART NO. 

PARTS LIST 

REC LOGIC 

2 

6-31 

ITEM 
NO. 

D 

c 

B 
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D 

c 

B 

A 

8 
Tlll•dillwm1•nd19tC~hentin.11ettiepro11· 
1rtyofDlsit.IEqulpmenteor,or.tion1ndsh1llnotbt 
reJ1roducmd or copi9d or used In whale or in P1rt 11 
theba1i1lorth1.,...nvfKtu,.or..i.of1t11n1wlthout 
writtenpermiQlon. 

Cl RllJG ENBL(I) H 

RS DIA& CLO()( J 

~ 

g 
~ 

" 
~ 

"' "' u 

DEC FORM NO 

8 DR0!02A 

7 

.es crs 

Ae'.S eJIV6' 

es Ser 

es see 

7 

6 5 4 

JB DATA OUT 

3 

019TR 

M9S7 
FJZ. 

l-;:,;::-11-S~;::- - - - - - I 
I CONHECTOR. I 
I I 

L--------n .es D/9 TR 

= _ _,_,,._._,__,7 GR.OU/ID I 

es )(MIT DllT"I --++.,,,+----1-{2 TIZ.</NSMI{ OAT"? : 

TL S'E.ND REQ ll\ 

v 

CL TEl'O.M RDYI\) 

0 

v 

RS DIAC> Cl..OCI<.. 

.0 

i:>.S DIAC:i C\..0 Cl'-

y 

JB DA"T..._ CUI 
RS D!AC:. I\) 

JB DA.TA tN 
RO:. DIA<lo (Ill) 

TL SEND li!EQ (I) 

CL REC INH (I) 

6 

RS REC DllTfl --+...,..+--+-<.3 R.ECcIVE D'9Tli I 
RS SCT Sl::R.IllL CLO(!( iR/iNSMIT I 
RS SCR. E:RillL CLOCJ.I R.liCfiIVE I 

es ore 
es CTS CL€1112 TO SE/'(D I 
RS RTS RC:QUErST TO SCHO I 
R.S R.IN6 !<'ING INDIC/li~ I 
RS DSJ? I 
.es coo s C/MUi!I£R ON/OF;:- I RS DillG (rzj) N 
,es one 0111/i TeRMIHAt. Rt:HDY I 

I I 
)..!..F __ __i __ __,L.:.i ~'i'.{' D l"-S C\..R. "TO C:.NO 

L ___________ _J 

Tl. SEN?? .es e r:s 

~s Ser RING FLG 

RS XMIT TIME 

F p 

RS DI '96 (¢) R 
1'S SET ROY 

A2S SET ~IN<O FiG 
J H J 

C R.08AF1- !' <Zl~~(Oa /YI 

Cl. CONO SeT l'9 

D 1'>..S !'>..EC TIME. 

R.SCOO 

RS DIAC!o 

'RS C AR.R. J: E:li! Nl 

D 

RO:, DATA e.UF 

5 

CL 

NOTE 
All SIGNAL NAMES ON THIS SHEET CONNECTED TO lOW ASSERTION 
DESIGNATION CIRCl.ES "O" ARE AS IF SUFFIXED WITH "l ". All SIGNAl 
NAMES ON THIS SHEET NOT CONNECTED TO lOW ASSERTION 
DESIGNATION CIRClES ARE AS IF SUFFIXED WITH "H". 

4 3 

f'..S DtAC. C\..OCI<. 

T R.SD!AGENB 

~R.S REC TrNIE 

= 

FJRST USED ON Cflfl(ftl MODEL QTY. DESCRIPTION PART NO. 11~~ 

PDP-10 ~-1-~~~---~--~~.~TS~L~,~=--'-----~-L...=-f 

MATERIAL 

+---f 

2 

RS 232 C 
INTERFACE 

6-33 

REV. 

D 

c 

B 



D 

c 

B 

A 

8 
Tlt~df11Win1•ndepaellicatlol'l1,ti.niln,.,.tllllprop. 
1rtyofDi1lt1I EqulpmlntCOJporltlonandmh1Mnotbe 
1111rodueld oreoplld oruud lnwtlollorlnpert• 
tl'lllll111lorthlmanut1etureor•l9of....._witlloul 
written p11rm111ion. 

~ 

g 

" z 

~ 

"' i5 

!Nl A 
TL S.HlFT TB 

Tl_ C.Hf'R TO TB 

TL CNT Ills 

CL LNT <l:>C. 

TL c.NT cr;4 

CL LNI ll>CD 

TL C'.NT ©2.. 

CL U·:T rµr;, 

DEC FORM ND 

8 ORD l02A 

7 

P R P R 

TB 

Tl!.(])( {<1>) 

C.L UH (})8 

TB END (Ol) 

CL l.NT a>a. 

TB R~T <ZlC. 

K H 

Te. LOAD ctl 

D!!. 11 (1) 

7 

6 5 

E.Nb (<P) TB 1Zl8 (c;;) 
TB E.ND (I) T!!. 08 (I) 
TE!. !!.IT Q'.>S SET TE!> 'CIT (})7 $ET 

N 

TB !!>IT 0C. SET 

Tl!, RST Q)C. 
TL CNT {!>\ 

CL LNT OC. 

18 LOl\D 04 

TB 1..01\D <Z>S 

TB LOl<D lb?. 

D!!. Cl>! (1) 

6 5 

3 

J E J E L M L M L M \.. M 

TB crJG. (crJ) 
TB 'l>C. (I) 

TB ©S l<Zl) 
TB <Z>!5 (I) 

Tl!. 12>4 (<Zl) 
TB Q'.>4 (I) 

TB 0"5 (0) 
N'!B l!.IT\llc SET 

TB <2>2. (Q'.>) 

TB BIT <llS SE.I Te. l!.lT <Zl4 SE.T Te, BIT lll"5 SET TB \Z)~ll) 
TB h!T <Z>'l.. SE.T 

"'TB S!Tlbl ~T 
TB <Zl2. (I) 

IL CNT ¢3 

CL LNT <Z>B 

TB RST 08 

>'-F---~---~E._, RIQ)f 
C.(2)4-

TL CNT ©3 

C\_LNT <ZlG 
TB LOf:lt:> Q)C, 

K 

Ti!> LOl'\b r/!7 

TLC.NT <Zl'l. 

CL LNT !DID 

TL CNT ©I 

CL LNT ©8 

TLC.NT <Zll/) 

CL LNI <ll8 

NOTE· 

N 

v K 

ALL SIGNAL NAMES ON THIS SHEET CONNECTED TO LOW ASSERTION 
DESIGNATION CIRCLES "O" ARE AS IF SUFFIXED WITH T'. ALL SIGNAL 
NAMES ON THIS SHEET NOT CONNECTED TO LOW ASSERTION 
DESIGNATION CIRCLES ARE AS IF SUFFIXED WITH "H". 

3 

TB BIT <Zll SET 

\:IB '2..4 (I) 

v 

DB llD (I) 

TB \..01'\D Q'JZ. 

F 

!lB <Z>cr> (I) 

FIRST USED ON OPTICN/MODEL QTY. DESCRIPTION PART NO. 11~~ 
PDP- 10 l--+----------•• ...,R""rs,...t-1s""r~~-----~-; 

MATERIAL 

-+-I·· NEXT HIGHER ASSEMBLY 

A-ML -OSI\,!)- 0 
FINISH +-!- SCALE NONE 

SHEET I OF I 

2 

TRANSMIT 
BUFFER 

NUMBER 

DSIQ-QJ-TBI 

6-35 

REV. 

D 

c 

B 



D 

c 

--

B 

A 

8 
This drawing and specifications. 1'111ein. Ire the prop· 
arty of Oi1ital Equipment Corpo.ratlon and $~111 not btt 
reproduced or cop•t'd or uffd on whole or 1n part H 
the basis for the manufacture or sale of ittms without 
w<itt&n pum•u1on 

TB RST <i>8 

DB 2.C. (1) 

TE:> l.01'\D Q'J! 
DB 18 (I) 

-ce, L.Of:ID CD'Z. 
DB 1<2> (1) 

TB \..O\:\D C'>3 
DIO. rJJ7.... {i) 

TB RST r:;x;, 
DB 3cb (\) 

IB LOAD <2>4" 
DS '2..4 (I) 

TB LO~D (1)'5 
DB \'2.. (I) 

TB LOF\D (]JC, 
D?.. Q')G, (\) 

TB LORD OJI 

DB 0<1J (\) 

7 

D 

IBRST <llB ~~K 
DI:. 2.9 (I) ~-~----4 

I>< 

" ~I 

¥ 
I 
0 

TB LOAD Cb I 
DB '2..1 (I) 

TB LO~D (])'l 
DB 1:0 (1) 

TB LOF\D 0:0 
D\:, 05 (1) 

TB RST <bG 

~ 
L 

DB 3 3 (I) -~u_ _ __/ 

TB LOl'ID ".!; 4-
LEI 2.1 (IJ 

Tl:.. LCJiD 11, 5 
LC:. \S (\J 

TE:s ~ 0\·1G 
L.C 7-.1S·· 

8 7 

6 

TB RST <DB 

DB ?..< (1) 

TIO. LOFiD ClJ I 
De, i':l (1) 

TB l.OF\D <1l2. 
DB> I I (\) 

TB LOF\D ©3 
DB <ll:S (1) 

TB RST r:bC, 
DB 31 (1) 

TB l.OF\D '1l 4-
DB '2.S (I) 

TB LOAD Gl5 
DB 13 (I) 

ID LOAD <llC, 
DB. crn (1) 

TB LORD 07 

bi:;, (])I (1) 

TB RST <bB 

DB --Sr:b (I) 

TB LOl'1D CD\ 
DB U. (1) 

TB LOl1D 0'2. 
DB 14- (\) 

TB LOf\D Cb"!> 
DB (be;, (I) 

TB RST Q'.JG, 
DB 34- (1) 

TB l.OF\D CD 4-
DB 2.8 (!) 

TB LOAD ())5 
DB IG (I) 

IB LORD (])G, 
DB I© (I) 

6 

5 

D 

TB f:,IT CJL SET 

5 

4 

TB R':.T me 
DI:. 2.6 (I) 

TB LOAD Cb I 
DI'> 'Vll (I) 

TB l.O\:\D CD'Z.. 
DI:. l'L 11) 

TB, LOAD 1Zl3 
DB 1Zl4 (I) 

TB RST ©r;, 
D'b 3'2. (1) 

TB l.OfiD CD4 
DB. 2.CD (I) 

Tt; LDf:\t> Q'.lS 
DB 14 (II 

TB LOliD Q)G. 
Db 1Zl8 (1) 

3 

C!l4 SET 

TB LOAD IZll 

DB <b'Z.. (I) 

____ MC'-'-{ I R1ctn'_~ rv TB !?>IT(/)'/.. SE.T 
C'.©4-/ Tb BlT Gll S~T 

NOTE 

TB RSI 08 

DB :,1 (I) 

Ti'> LOF\D (1)1 
DB '2.."5 (1) 

TB LOAD CIJ'I.. 
DB, IS (I) 

TB LOAD Q'.>3 
DB Cl>7 (I l 

TB RST CDC, 
t>B 35 (\) 

TB LOAD rti 4-
D'C 2.':l [I) 

TB LOF\D Cb5 
DB \I (1) 

TB LORD cD Q, 

bB. 11 ill 

ALL SIGNAL NAMES ON THIS SHEET CONNECTED TO LOW ASSERTION 
DESIGNATION CIRCLES .. 0 .. ARE AS IF SUFFIXED WtTH "L". ALL SIGNAL 
NAMES ON THIS SHEET NOT CONNECTED TO LOW ASSERTION 
DESIGNATION CIRCLES ARE AS IF SUFFIXED WITH 'H"". 

4 3 

DIMENSION lN INCH I~ 

TOLERANCES 
OECIMALS FRACTIONS •~OLES 

:!:: .oos ::!: i/64 r1'30' 

REMO:~N;GR~~R:~~E 8~~~1"11:Htr:P 
CORNERS 

MATERIAL 

-f-1 
FINISH -f-1-

DESCRIPTION 

A-ML-DSl(il- 0 
SCALE NONE 
SHEET I OF ! 

2 

PART NO. 

PARTS LIST 

TRANSMIT 
BUFFER 

6-37 

ITEM 
NO. 

D 

c 

N 
m 
I-

~ I 
~Q 
;: I 

Q 

(f) 

0 

Sal 
~Q 

B 



D 

c 

B 

A 

8 
This di'awin( end 1peclficnlons, h1Nln, ere the PfOP­
ertyofDlgitlll [q11ipmentColpanrtioniJndshall not be 
r11J1roducedorcopiedor11Mdlnwlloleorinp11rtu 
tile b;lsi1fottllemanufKtul'9orMlllofllllm•w+tho111 
written permi11lon. 

.JB XM!T 
,IB XMIT 
JB Xl,l\lT 
JB XMII 
JB Xlv1IT 
.JB><.MIT 

~ 

g 

" z 

~ 

" ~ u 

DEC FORM NO 

8 ORD 102A 

~YNC ¢¢A. 
~YNC ¢I p., 
SYNC ¢2A. 
SYNC <!)~A. 
'5YNC $!)4A 
SYNC 0':> A 

TB END Cit>) 

TB <t>B (<l>) 

IL XMIT 

D 

Bl17 
D<,t:l2 

iBa'.>111) 

7 

\.. 
F 

I.. 
D 

7 

u 

6 

Tl.. CW EQ SYNC ¢S 

Cl.. \..NT ¢8 

Cl- l..NT <tl<O 
L 

TL LAST !:!.IT 

v 

5 

,_V~~--TL CW 'EQ SYNC 

v 

~TL LAST B!T 

CLINI~. 1-1 

TL XMll ACT(r/)\~·--~--u 

'>'R.'->--~--"E'-1 I'>. I <tl7 
E'.27 

D TL Di'-TA OUT 

....._~N_.....J. __ TL DATA CUI 

6 

CL DATA.O CLR.A 
Tl.. ZER.O CTl't. 

TL IDLE'. (¢>) 

5 

4 3 

S.YNC 
CL C'ONO 

TL CW EQ SYNC SZ,8 

--'IOB 

CL DATAO CLRA.-----' 

CL !DLE ENaL l I) 

CL INI 

RS XM!TT1M£ 

TL lOlll:T 01( 

TL CW EQ SYNC 

JB XMIT 
JB XMlT 
JB XMI"T 
JB XMtT 
Jl:!. XMIT 
JB 'X.MI"T 

J6 XIYIIT SYllC ¢<:. 8 

J8 XIYII"T SYHC ~7 lfJ 

,.... l't.':> C\..R. TO SND 

CL tNI A 

TL XMIT OK. 

Tl.. IDLE !<;b) 

TL XM1T FLG m 
TL LAST BIT 

NOTE 
ALL SIGNAL NAMES ON THIS SHEET CONNECTED TO LOW ASSERTION 
DESIGNATION CIRCLES "O" ARE AS IF SUFFIXED WITH "L". ALL SIGNAL 
NAMES ON THIS SHEET NOT CONNECTED TO LOW ASSERTION 
DESIGNATION CIRCLES ARE AS IF SUFFIXED WITH "H". 

3 

H 

TL XMIT CLI<. 

Tl.. CW EC) SYNC 

DIMENSION IN INCIU ~ 

TOLERANCES 
DECIMALS FRACTIONS •NULCS 
::!:-005 ::!:l/64 o•Jo' 

REMO:~N:~R~~R::r,£ B~~~l~'~!ir.:P 
CORNERS 

MATERIAL 

FINISH 

2 

Tl.. CW EQ 
SYNC <;1)8 

TRANSMIT LOGIC 

REV. 

6-39 

D 

c 

_j 

-~ 
~\S) 
z I 

B 



8 7 6 5 

D 

E Rl\tl7 
Cll 

/ 

H 

c 
J 

F 

E 

L 

M RIC/)7 
Cl\ 

TL ZE.R.O CTR M 

B 
p R\~7 

Cl\ 

TL ll'IC CTR 

s Rl¢7 
Cl\ 

> 

A 

11 

~ 
I 
0 

8 7 6 5 

D 

\.. 

TL CNi ¢"' 

iL CNT ¢4 

T\.. CNT (l)3 

T'C RST rb8 
TB RST \Z)<C. 
TL IDLE. \ 1) 

TL XMlT ACT (q)) 

T\..CW E.Q SYNC 

TL CNT <;tic 

4 3 -z1.i-0-0rso '8a 2 
H)El~nN 300:1 3Z!S 

:---Gii¢4r 
S-2T 1 

I I 
I 

L I 

CL IN.I: TL Z€R.O CT/ii. 

N 

IL CHl'-R TO T'E!. 

T\.. l<M!.T C\..K 

TL INC CTR. 

TL SHIFT TB 
TL LA'!>T Bii N 

TL XMIT 1=\..G \¢\ p 

TL CNi ~I 

TL LAST BIT 

TL !DLE I I) 

" TL CNT ¢¢ 

NOTE TRAf\JSMIT LOGIC 
ALL SIGNAL NAMES ON THIS SHEET CONNECTED TO LOW ASSERTION MATERIAL 
DESIGNATION CtRCLES "Q" ARE AS IF SUFFIXED WITH .. L ... ALL S!GNAl 1 +-----f 
NAMES ON TH!S SHEET NOT CONNECTED TO LOW ASSERTION 
DESIGNATION CIRCLES ARE AS IF SUFFIXED WITH "H". 

NUMBER 

-0-TL2 FINISH 

SHEET OF I 

4 3 2 

6-41 

D 

c 

0 

B 



D 

c 

B 

A 

8 
Th•s di11w1ng and specifications, herein, are the prop· 
ertyofOiSibllEqulpmenlCorporatlon11ndsheHnotbe 
reproduced or (Qpied or used In whole or in put as 
the ba11s for the manlJfacture or sale of items without 
wnlten permission. 

7 6 5 4 3 nlt\l-0-01SO a 2 
tilei'llnN 3ao::i :rz1s 

2 3 4 5 6 7 8 9 10 11 13 14 
Bl63 Bl63 B1s3 B1s3 J!fil :::r1rr ~ 1 •263 1 •<u• RW R2B3 R2B3 

15 
R2.B3 

16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 
1!283 R2B3 RZB3 iT165 I Wli91 IT991 111991 

JB EDT Lr 
BIT 

W81B 
32 33 34 35 36 37 38 39 40 41 
lli2: 

42 43 44 

IOB 108 IDB 108 ·IDB IDB 
BB es 12 I B 24 3B RCW RCW RCW RCW 

f-- --1 - -1- - -t- - OB B3 86 89 

f- _J - --t- -I - -
THRU 1HRU THRU THRU THRU THRU 

A f- --t- -I - THRU THRU THRU THRU 

1-- -+ -I -+ 

f­
IOB 
05 

IOB 
11 

-+ 
IOB IOB 
17 23 

108 
29 

-I -t-­

RCW 

IDB - B2 

35 

RCW 
B5 

RCW 
SB 

:irrTI I:[!! LR_ 13_ RIU RI 13 R613 R283 l]283 ~3 

TB TB BIT TB BIT T! BIT TB BIT DB 

S6 Bl 88 84 LOAD 
f- t--lll-----;-§ET . ...SU. SET A 
BIT TB BIT TB BIT TB BIT 
86 Bl Bl SET.~3 SET r 

81-- +- -
SET SET TB BIT~B BIT 

THRU SS SET ~2 SET THRU 

f---- -+-

TB 
LOAD 
Bl 

~~ m ~~ mf-
08 

TL lf~ BI T-+-R-L--+-----1 LOAD 
CW EQ ~S SET LOAD C 
SYNC .SI 
S6 

OB 

88 

t-

OB 

B3 

DB 

BS 

THRU THRU THRU 

DB 

82 

-

DB DB 

B5 BB 

RCW 
11 

DB 

89 

THRU 

DB 

11 

RCW 
12 

THRU 

RCW 
14 

DB 

12 

THRU 

DB 

14 

RCW 
15 

THRU 

RCW 
ll 

DB 

15 

THRU 

t­
DB 

17 

RCW RCW 
IB 21 

-

THRU THRU 

RCW RCW 
z.e 23 

OB DB 

IB 21 

-

THRU THRU 

I DB OB 

,2J1 23 

RCW 
24 

THRU 

RCW 
26 

DB 

24 

THRU 

DB 

26 

-

RCW 
21 

THRU 

RCW 
29 

CL CL 
RCW RCW ~ATA !:-- DATA I 
30 33 BUF C ~ 

f.cr-- OATAI 
J)_ATA~ 
BUF B DATA I 
~ BUF C 

THRU THRU l!ATAL~O 
_e~~ 

-- Pl I 

RCW RCW I- CL LO 
32 35 ~ 

1----1 CL HI 

I:~.~~ Pl 0 

JB 
IQS 
83 A 
THRU 
JB 
IDS 
89 A 

JB IOS 
83 B 

THRU 
;~: ~OS 

RWJ [!f613 RUil 6~4 I!)Bl 

OB DB OB 

27 .3B 33 

- -+-

THRU THRU 1HRU 

-
DB 'I DB 

29 132 
DB 

35 

RL 
DB LOAD 
CLEAR 86 - D 

A f- _ THRU 

- THRU U 

f- -
THRU 

RL RB 

~ 
RL RB 

*'* RCLK 

~ 
RING 

am= fl INC 

~ 
~S SET 

RING 
FLG 

~~c • x~~T 
SYNC SYNC 
Bl BB A 
THRU THRU 

JB ftEC JB 
SYNC X~IT 

Bl SYNC 
JB REC 05A 
SYNC JB 

~: ~Eq ~m 
SYNC BB B 
BB B THRU 
JB JB 

REC XMIT 
INH SYNC 

Pl B 

81 
THRU 
JB EDT 
BIT BB 
JB 

~~~A THRU 
JB 
DATA 
IN 

THRU 

THRU 

RL RS RS 

REC ~~~G ~~~E 
ACT FLG RS 

RS CAR. XMIT 
RIER TIME 
CL LO TL 

~~IL~ ~~~D 
1---- Pl I CL 

p~I L9 ~~~M 
RS SfT 

CL LO ROY 
Pl RS CLR 

TO SND 

.RL REC 
ACT 
RL INC 
RCLK 
RC RB 
EO 
SYNC 
RL 'RB 
EQ EOT" 

B16l e1s1 M12 oo oo 
RS 
REC 
TIME 

RS CL ERR CL TL 
CLR TO FLG UNIT XMIT 

SND ~tG EQT w ~tT INC 
'-'------1--R-S _ _,CL HI XMIT CTR 

1 ~M ~~ ~ 11 ~tG REC r~LE 
f-=RS~-+=R~S - p I I ~tG CNT ~~ CW 

XM IT CLR TO CL HI CL END SYNC 
TIME SND Pl 2 FLG TL 

RS REC RS SET CL HI 
Tl ME READY p I 

RS RS SET 
DATA RING 
BUF FLG 

LAST 
BIT 

44 33 34 35 36 37 38 39 40 41 42 43 I 2 3 4 5 6 7 8 9 10 II 12 13 14 15 16 17 18 19 20 21 22 23 24 25 261 27 28 29 30 31 32 
tIRTuil1IT=tR~1}13[j=KR1D1~.3jJRTic1»_I1[t]RI14IT1=trR1G4I1jJRTir~41[jL]RI14IT1=t_R1_JTI4~·[t__R_~~4[jJ_ll__l_!~~:jJlll5.~~=t~R2.B2.~~=tJ!\2..82_~~j~~R2B:~~2j[R1~5I1=t~RTI11~3=t~R~1=o-11 - R1_jI,__~Rll1~·T3'--l~R~11~3-+~B~16~3'-+~eu1&~3_µB~1~si'--l~e~1s~3-+~e1~6~3-+~B~ul~3-+-B~1~6~3-+-~·elilu1"'-l-~BIUu1..__+::B:~li~iiiL"-Iiµ~~lliu_-+---+--+----+----4~~+---+~~+---+---+--+----+-~~ 

TB TB RST TB T:sRST TB TB TB TB TB TB TL CNT TL CNT TL TL RL RL RL RL RB RL RL RB RB I RB I RB I RB 111 RB I-RB ' RB RB RL RB RL RB 
I L2~D ea ~~AD BIT BIT BIT BIT BIT BIT c.!5 - S5 XCL XCL RCL RCNT LOAD ~~AD RCB 16 LOAD LOAD R~~ 11 Rj~ Ry~ -Rye R~B 11 RCS 11 Rj~ RCB RCS EO EO 

f--""--- ~ 85 B4 •3 B2 Bl 1 Bl B2 f2 B5 i-82 _}-!!'.!-LOADRL. -~: RB 8R5B B6 _ - - l g 35 15 -+ 23 -f-SYNI'._ SYNC 
I L~!ol--TB-+-T=.e-' LQ~D B6 • "' 

. ~ LOAD LOAD ~ SET SET SET SET SET SET f- - THRU fRt:- RCS RCB 
I L2!o SI B5 ~LOAD., THRU THRU RCN1 BB ll -

~ TB TB ~ f- - 1---iiL ---µ5 -RB I I RB - THRU 

C L~Ro LOAD ! LOAD ' TB BIT THRU LOAD ~8CB 11R9CB THRU 
I Bl Bl BS B2 SET • r;rr- TB ~ f-- - TL CNT TL RL RL RL ~f-

THRU THRU THRU THRU THRU THRU THRU THRU I--
- 1----

RL RB RL RB 

D 

g 
~ 

" z 
< 
I 
u 

TB BI SET XCL RCL RCL RCNT ~~RO 1HRU 
i-¥~ jgAo ~DAD i-:..:-= I- - 011> 08 88 JI ~B RCLK f-

LAST l I T~0 CNT ~ f- RL 

~IT - L~~D ~~T 861---- !--""-- LOAD RCNT 
83 TB BS 85 81 

Bl ll Bl 8115 Rl0; RI 1_3_ RS13 Rll.3 R~ R~ ~ Rill R281 R201 RW 
TL TL 

TL TL XMIT XMIT TL TL 
LAST CW EO OK ACT SHIFT ~MIT 
BIT. SYNC I--- TL r --I CLK 

X~~T l~~~T I 
~l'fr"TriC1 1------1 
~~I FT CTR f-- -1 TL 
TB TL ZERO TB I NC ._ __ __,____--<- CTR CTR 

.TL 
ZERO 
CTR 

TL CW 
EQ 
SYNC 

BB 

TL TL 

1---- DATA X~~ T f----l ~~~ 
TL r --I FLG TL 
ZERO OUT 1------1 SH I FT 
CTR TL CW TB 

TL·CW EQ 

~~NCB6 SYNC 

TL 
SEND 
REO 

TL 
IDLE 

TL CL TB TB 
mT f-- --i REC BB BS 

TL 
XMIT 
FLG 

TB BB 

r- -I 

INH 

f-Ti:---1 TB END TB 

~w Bl 

t-ri:cw1 
Eli 

SYNC 

TB 
85 

TB TB TB 
B4 82 81 

TB 
83 

RL RED 
BB 

i--iir-----1 R L 
ZERO ZERO 
~RCLK 

~ERO 
~ EQ 1----

~ RL 
BIT :~~K 
~ 

SYNC 

~ 
BiNT. 

-RB . I I RB 
RCS RCB 
74 SI 

RL -·--'-RR-BC-8 ___,_RL - RB 
LOAD LOAD RC!! 
Bl 25 ID 26 

·RB 
RCB 
BB 

RB 
RCB 
86 

RB 
RCB 
12 

RB 
RCS 
24 

RB 
RCB 
3B 

RB 
RCS 
B2 

RB 
RCB 
II 

RB 
RCB 
IB 

f-;;a ED' EQ EQT 

1-- -

-R6i3 I •••• :::Rill: <202 li2At I R201 I R2R? I R?R? 1.,., Rll.3 

RL RL 
5 ~\fT RED DI 

--I 
RI. INC 
RCLK 

RL 
SHIFT RL RL I 
RB SHIFT IN 

IT 

RL LO 
RCB SB R~C~EC RB BB RB S6 

f-----1 
RL LO 
RCB 16 R~RL REO S~~FT 

RCLK BB RB BB f--_ _,__ _ _, 1----

R L TNC'l----1----1 RCLK RL RB RL I f------iRL REC 

------1 
IL 
LAS1 
Dl1 

RL 
PAENO 

RESET IN RL I FLG 
'IN 

RB 
Bl 

RB 
84 

RB 
82 

RS 
XMIT 
DATA 

~ 
SET 

~ 
RS 

t-~--t----+~--;DATA 

RB 
85 

RB 
I B3 

RB 
Bl 
~ 

1cL---I 
UNIT 
SEL 

UNLE THERWI IFIED 

MATERIAL 

-f-f-

" I 
FIRST USED ON OPTION I MODEL FlNISH --1---1. u 

DEC FORM NO. 
ORO 105 8 

--1 
7 6 5 3 

I OF 2 

2 

MODULE 
UTILIZATION 

6-43 

D 

c 

B 

REV. 



8 l 

D 

Thisdiawing•ndspecillcation1,here1n,aretheprop-l 
ertyofDlgit1I Eq11ipmentCorporation 11ndshlll not be 
reproduced or copied or used In whole or In pad: es 
the basislorthemanufactureorsaleofiteM$wlthout 
written ptrmiHion. 

E 

I 
W851 

IOB 
DB 

THRU 

IOB 
17 

2 
W851 

108 
18 

THRU 

IOB 
I 35 

3 4 
W851 W851 

IOB 108 

R~~~~Dl.F~: TAO 
( 108 DR 
SPLI Tl 
IOS 
BJ 
THRU 
I OS 
B9 

--1 
1--
1--

IUB 
OAHO 
SET 
IOB 
CONO 
CLR 
IDB 
CONO 
SET 
IOB 
DATAI 
IDB 
CONI 
( 108 

PU~~L 
( 108 

ROI 
DATA) 

F 

c 

2 

-

B 

3 

Cb1 1Br 
THRU 
L 108 
'p1 07 

4 

5 
WB51 

i 108 
BB 

THRU 

IOB 
n 

5 

6 
W851 

IDB 
I I B 

THRU 

I OB 
35 

6 

7 

7 8 
W851 ffil 

IOB 108 

~m~o*~:TAO 
~~~MR ~~~Ao 
IDS SET 
83 108 

THRU CONO 

~~s f~: 
CONO 
SET 
IOB 
OATAI 
108 
CONI 
( IOB 
RO,I 

PULSE) 

9 

l 6 

10 11 12 13 14 15 
]]![2 ]]Jli R203 R203 JiZiil: R2B2 

CL IOB CL IOB CL LO 

~~R~I ~~R~I Pl 6 
CL IOB CL IOB 
Pl 07 Pl Bl 

CL HI CL 
Pl B ERR 

FLG 

CL LO CL HI 
Pl I Pl I 

CL 
RING 
ENBL 

16 
R2S2 

CL 
IOLE 
ENBL 

I 

17 18 
R2B2 BIS3 

CL ~~Bi 
OIAG 
CLOCK I-

I-

19 
Biii3 

108 
30 

5 

20 21 22 .123 24 25 
"""'°' Tii1R3 _l_Li!: lw 1 iii [iiii 

108 IDB IOB J 10B IOB 
24 18 .DBBISSB 12B 

I- -

I- -
l!HRU THRU THRU 

THRU THRU THRU THRU 1-
f---+---t--+---+- _J -

CL 
l--+---1 EOT 
CL LO CL HI FLG 
Pl 2 Pl 2 

CL 
END 
FLG 

CL CL 
I ~~~M LNT I-

IOB -j IDB +IOB 
35 35 29 

J- -

-
I- IOB - IOB 108 -

05 B 11 B 17 B 
IOB '1---t--+---1 
23 

4 1 

26 27 28 
Ri:[2 ::iiiiL ::::ml: 

29 30 31 ... , 
TL CL HI 
B~fA RS Pl I 
!--- RS RTSl--

RS 
DATA XMIT CL HI RS 

~RENO 
I- -1-'-DA"'T"-'A-J---t CL 

~ 
~ 

1-yos 
1----124 B 

CL f--riiB, RS DTR 
RI NG 19 B f---J---t 

FLAG I-~ 1----1 
XMIT RS RTR 

DATA 
II 

1----1 
RS DTS 

3 

32 

DATA 
SET 
CONN 

33 

]j.,. 

34 35 36 37 38 39 40 41 42 43 44 

~~~8 ~:::j_~~~~=~__Rl8;ru~2[j~R11S2..Bii::Lat~~Ls:5:::j::i-Rul13_U::::t--.iiil1'3:j]R~3~~~2=:jii61Hsi~~3-:jER~~I-'---1:-1-"-1-bRWl,~~,;:j~~J,R~JB~Jj::::ii6:mi'llila:j:!wrnrnI1jJwwIE~1:jLwJ~iii"iiI:IITT~:Ji~3~2:jj]jws[:b_llfiliLl::t1i5ill\5lL:t.w~15[1[1 jLiRRi.ill61::tiiii::t::::t:::j:::j:::::t::::t:::j:::j::::j::::t:::j:::j::::j:::::::l 

~~::) s~tECT CL CL SELECT gt~A~! ~~NI A 0~[: 1 ~~wci: ~~HI 1--c~IHI :~BB ~~BB \~BB CA:~ ~~IT s~~ RS ~~~ 86 

Pl 01 SELECT SELECT A CL INI I- - RIER TIME ROY DATA fcL- D 
THRU r A -t- .B J-C~L----hC-L--tCL--l CL LO 

CL SELECT DATAO CONO ~-·~CL IN I I- ~ 
~~B~l r-- F B·~ SET A CLR B 1--- CAR- CL INI B f---- THRU 

~~LECTI- -!- CL CL I CL CL CLR RIER _ _!_ CL I- ~ .J 
J- B - i-J'-~~~L~~~OA ~~~OB f-- RCW 18~- )~BB l~I 1-THRU THRU THRU 1---+----I--+---+-----< REND 

1----+--l..,---+---+,,---IRs CAR- I OB RS RS RS RS fcLTtiT 
!-=-RS CL CL CL ~-IAG ~ RIER 20 B 1-- DIAG REC SET CLR BS 

~~Ul'F-Sc~.NTOA ~ONIB CLOCK CL HI J-;-;:-;:-- CL 1-.IDB IDB IOB ENS Tl~E RING n SNDt---
CARRIE Pl B ~- IOB INI 23B 29B: 358 FLG CL LNT 

I~~ CL RS Pl ~-8~ A 1----1-- t-- f-::»s:-:-
,-.,ON_l_::-DATAI DIAG IOB RS DIAG 

B BUF A CLPCK 17 B ENB 

7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 

1---J---t--+---+---lf----l---+--+---+---t--+---+--l---J---+--+---+---·-l-----l-----J---+--l---l---t--+---+----11----J---+--+---J---t--+---+--

-

L_ _ _L_ _ _J_ _ _L_-L. _ _L _ __l __ L_ _ _L_ _ _J_ _ _L_-1.. _ _L _ __l __ .__.._ _ _,_ _ _J____ ---~--'-~'---'---.l---L--'---'---'--'--.l---'---'---'---'---'--''---'--.l---'---'---'---'----''----'-----' 

A 

DEC FORM NO. 
DRD 105 8 1 7 1 6 T 5 4 1 

MODULE 
MATERIAL 

++ NEXT HIGHER ASSY. 

A-ML=DSl0-0 

UTILIZATION 
s1zE[coo"q NUMBER T RF.V. 

r"F"'1•=sr""u"'s•=o"'o"'•""'o"'PT"'10""•1"'M"'o"'o•,,.il l':R:::Nl°"SH.,---------+~..,.CALE=-....,.,N~ON""E=---1 D !MUI DSlfZH2l-MU 
l -f+ i=:SH:.::EET::0--'-"'2=0F""'2,---+;:_°'sr.i;.; . .:.,:::.i.T::;.;:_Tc;::-l,:::...,l::..:l.::r-...-T,....J,.T::::d 

3 I 2 1 1 

6-45 

D 

1--

c 

1--

B 
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DIGITAL EQUIPMENT CORPORATION 
MAYNARD, MASSACHUSETTS 

PARTS LIST 
MADE BY A. KIBORT c HE c !J:~JL1. I l/Y?O SECTION 

DATE 9/15/70 DATE ·- r,,-. "' -"' 
ENG u Tiu PROD~~~ ISSUED SECT. 

DATE l i /2. I '11' DATE . ~ .... _,,, ~ i'J 
ITEM DWG NO./ PART NO. DESCRIPTION NO. 

BllS NAND/NOR GATE 

Bll7 NAND/NOR GATE 

Bl52 BINARY TO OCTAL DECODER 

Bl63 DIODE GATE 

Bl65 DIODE INVERTER 

Bl67 ADDER GATE 

R/d/dl DIODE NETWORK 

R¢¢2 DIODE NETWORK 

Rl/d7 INVERTER 

Rlll EXPANDABLE NAND/NOR GATE 

Rll3 NAND/NOR GATE 

Rl21 NAND/NOR GATE 

Rl41 AND/NOR GATE 

Rl51 BINARY-TO-OCTAL DECODER 

R2jfl FLIP-FLOP 

R2/d2 DUAL FLIP-FLOP 

R2¢3 TRIPLE FLIP-FLOP 
R2/d5 DUAL FLIP-FLOP 

R3/d2 DUAL DELAY MULTIVIBRATO:Rf 

R3¢3 INTEGRATING ONE SHOT 

R6/d2 PULSE AMPLIFIER 

TITLE ASSY NO. 

MODULE UTILIZATION PARTS LIST D-MU-:JlS..J.a-:it-MU 

DEC FORM N0.16-1031 
ORA 110 

SHEET 1 OF 

1 

·3 

2 

19 

2-

2 

1 

2 

2 

11 

1 

18 

1 

6 

2 

4 

l~ 
j,: 26: 
l' ·4 

3 

2 
d. 

SAEJPrI 

2 DIST. I ] 

QUANTITY /VARIATION 

NUMBER l REV. !ECO NO. 

DSl~-/d-MU 

I l J J I ·=r l 



~ 

DIGITAL EQUIPMENT CORPORATION 
MAYNARD, MASSACHUSETTS 

PARTS Ll_S_T _.._ 
MADE BY A. KIBORT CHECK E D&~~.,,-...;..l-- ._;;;,,. SECTION 

DATE 9/.15/70 DATE "zl-1 70 
ENG l.>._t\u PRO~ /M ISSUED SECT. 

DATE 12..( ~ l.!JJL DATE ,,/ f.1.1 .... 
\ 

ITEM DESCRIPTIQN NO. DWG NO./ PART NO. 

R6,l3 PULSE AMPLIFIER 

w¢¢s CLAMP LOADS 

w¢1¢ CLAMP LOADS 

Wl¢7 I/O BUS RECEIVER CKT. 

W511 NEGATIVE INPUT CONVERTER 
W6$112 BIPOLAR OUTPUT CONVERTEll 

W991 BLANK MODULE/36 PINS 

S202 FLlP-FLOP 

G704 LEVEL TERMINATORS 

TITLE ASSY NO. 

MODULE UTILIZATION PARTS LIST D-MU-DS1¢-¢-MU 

DEC FORM N0.16-1031 
ORA 110 

SHEET 2 OF 

8 

1 

3 
6 

6 

..4. 
2 

8 

4-

1 

1 

SIZE CODEl A ·pl 
2 DIST. I I 

QUANTITY /VARIATION 

NUMBER 1:;· ECO NO. 
DSl/6-$11-MU 

I I I I I I I 
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-

c 

-

B 

-

A 
w 0 z z 
0 
u;" 

~ ~ 

DEC •ORM NO 
nl~D 102.-. 

NOTES: 

8 

lOB CABLE IA~' I B 

(IN) 

W851 
EFQ\I ,.., 

W851 
EFl1'l5 

" (OUT) 

•D-+----+--40>-i-- IO B Ql [I 
E E 

r•H-+-----1--+H-+--- IO B 0 I 

""+---i--t-- IO B ¢2 
K K 
<H---+-<i>+-- IO B ¢3 
M M 

IO B (il4 
p p 

<H---+-<i>+-- IO B (il5 
s 
T 

v 

D 

E 

H 

K 

M 

p 

s 
T 

s 

v 

D 

E 

H 

K 

M 

p 

s 
T 

IO B Q\6 

IDB 11'l7 

IDB 08 

IO B Q\9 

IOB 10 

IOB I I 

IOB 12 

IOB 13 

IOB 14 

IOB 15 

__,----+-<Or+-- IO B 16 
v v ..._. ___ -+-<,._.. __ IO B I 7 

I. PINS C,F,J,L,N,R,U ARE GROUNDED 

I 7 1 6 

IOBCABLE 1cef10 

(IN) 

T 

w 851 
EF02 

,---, 

w 651 
EF¢ 6 

(OUT) 

~--·~IOBl8 
t E 

H 

s • 
T 

s 
··--+<...+-­

T 
•·•··---1--+-<l--­
v v 

• . -·---+.4>-1--

D D . . _____ _,_._. __ 
.;_.._ ___ _,__... -~E..__ 
H H 
• 

K . ···---'-... --
: --·---l--tMl-4-­

p 

s s -T T 

IOB 19 

IOB 211) 

IDB 21 

IO B 22 

IO B 23 

IO B 24 

IOB 25 

IDB 26 

IOB 27 

IO B 28 

IDB 29 

IO B 3¢ 

IDB 31 

IOB 32 

IDB 33 

--1 ·· · __ ....._.....__ IO B 34 
v 

• · · IO B 35 

5 l 

108 CABLE 2A ~'28 

(IN) 

W851 
EF03 

" 
W85 I 
EF07 ,.., 

E Et-' 
<H-----1----
&H H 

K K 

(OUT) 

IOB RESET 
l RESERVED) 

<H-----1---· (108 DR SPLIT) 

&•M-+------1__..M-+--- !OS 03 C{/11 
•P...._ __ _, _ _,;_,..P_.__ I 0 S el 3 ll l 

s s 
IOS 11'l4 cell 

T T 
<H-----+-llM-- IDs 11)4 ll 1 

v 
IDS ¢5 ce)1 

D 0 
IDS 05 ill 

E 
E IOS 06 (Q\\ 

H H 
IOS l/J6 (I) 

: ~: IOS 07 lQ\I 

.....C----1--....i-- IO S Q\7 I I) 
p p 

....+----+-+-<>---- IOS l/J8 (0J 
s s 

9-1----+...H-- IO S 0 8 (I) 
T T 

IOS 09 101 
v v 

r IDS 09 (I) 

(IN l 

108 CABLE 2Cl;'20 

W851 
EFl1i4 
,......, 

1#851 
EF08 

/" 

D O (OUT) 
-1-----+-~y~- IO B DA TAO CLP. 

•E-1-----+..,E>-lhn-_ IOB DATAO SET 

K 
Hp IDB CONO CLP. 

Kh IOB CONO SET 

H 

M 
Mh IOB DATAI 

p 
Ph IO B CONI 

.. 5_,_ __ __._..5_,___ (I 0 B R DI PU L s E) 
T T 

_, ___ ......,....,__(IOB ROI DATA) 
v v .._. ___ ......, 

H 

s 

\_.) 

0 CL IOB PI l/J7 

FIRS1 USED ON U~T /MOO QTYl DESCRIPTION 1 PART NO. I1i~~ 
PDP - I y1 l--_11----------:•-:-:••:::r=-s '"'us==r~..._-----~--i 

NOTE 
ALL SIGNAL NAMES ON THIS SHEET CONNECTED TO LOW ASSERTION 
DESIGNATION CIRCLES ··o-· ARE AS IF SUFFIXED WITH ··l··. ALL SIGNAL 
NAMES ON THIS SHEET NOT CONNECTED TO LOW ASSERTION 
OES&GNA.TION CIRCLES ARE AS IF SUFFIXED WITH "H''. 

I 3 I 2 1 

6-5 l 

D 

c 

B 
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8 
Thisdraw1ngandspecificatlons,he•OJin,arettlepropJ 
ertyof Digital EquipmentCorpora\1on and shall not be 
reproduced or copied or used m whole or on part as 
the bas1slorthem.anufactureor~aleol•tem•without 
wrotten perm•H•On 

l 

FAN MOU5'·\...iG 

t.,'- 'c' 

7 l 

&ND 

-- ----1 ~~: I 

A.C 'POW'U;a_ COR'D 
c4o vl'\c. "=><7'.> rl't 

I-~;-- /·---1·- ._.·.Jl..\P\:..t:<..~ .... ,,,:.~1E..j~FkON\ 56iA-RC. 
1.:---,,., ""·:::,ri,; 5(J)Hr. .. orc...i;.;,;._1--,1\0N 

·1 7' r .~·.::. \ 1··::... J ,::::Pf-R.p:·::v:-:-i'..;. W1R~- loT't:...~M ,,,.4-
: ·-· 1··: ;;'·~ i;.; C',.:)\"YLC- \..\.NL 

~- -·-· 

T 7 I 

6 

6 

I 5 

64-'I- POW\O.R r,.-,NTRol­

DR'N.. 'SR~ R~W <":>\«."""' O"R,N, 

c8 B ~1r-Jct.EJ 

AC POWLR. CO~D 
•"'=> YAC G:,<;6 >-IC. 

\I SV Coe/) \--\t:. AC WIRl~G 

1 5 l 

4 
?OW'O-R. C C>l->N 

B~T 

-\":N 

GND 

-15 VAR 

§ 

§ 

t-­
f-­
f-­
f-­
f-­
f-­
I-­
'--

~ i-== 
t--
-

1--
f--
1--
t--
1--
'-

~ 

1--
I-
1--
1--
f-
1--
1--
1--
1--
L_ 

Q 

8 

+= 
~ 

al 

i.__ 
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