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A 201A DATA COMMUNICATION ADAPTOR FOR THE PDP-8:
PRELIMINARY ENGINEERING DESIGN REPORT

David E. Wood

INTRODUCTION

This report discusses the design and use of equipment
built for data communication to and from the PDP-8 through a
201A data set. The purpose of the data communication inter-
face is to allow a PDP-8 to send and receive digital data through
a 201A data set in a half-duplex mode. The 201A data set oper-
ates serially at a rate of 2000 bits per second, with the trans-
mit clocks supplied by the data set. 1In the receive mode, the
data set achieves bit synchronization, and provides a receive
clocking signal to the interface. The interface provides the
character synchronization at the start of a message and then
transfers successive characters in parallel to the PDP-8. The
interface stores and retrieves characters from the PDP-8
memory through the data-break facility, while achieving control
communication with the PDP-8 through the interrupt and pro-
grammed data transfer modes.

This report will serve as a progress report for those
interested in technical progress on the project, and as a
rudimentary maintenance manual for those responsible for system
maintenance in the future. Basic design objectives and deci-
sions will be described first. A brief overall system des-
cription together with a sketch of a data format scheme and
programming considerations will be followed by a detailed

description of the interface logic.



DESIGN OBJECTIVES

In order to obtain a flexible interface the following

design objectives were set forth:

1. Rigid interrupt discipline.

2. Minimal program interaction required during mes-
sage transmission,

3. Variable character length and vertical parity
calculation under program control.

4. Maximal interface status and control available
upon request.

5. Hardware implementation of character synchroniza-

tion using the ASCII SYN character.

In order to minimize the amount of code in an inter-
rupt processor for the 201A communication interface, the in-
terface was carefully designed to give interrupts only and always
when a character was received or transmitted. The desire to give
the maximum time between interrupts at the minimal hardware
cost led to a decision to use core buffers in the PDP-8 through
the use of the data-break facility. This decision was also
made in light of the fact that several of these interfaces
were to be used on the Data Concentrator. A separate design
using a hardware buffer without using the data-break facility
is shown in Appendix III.

The expected mode of operation of the interface uti-
lizes an 8-bit character without vertical parity. Experimental
evidence during the past year has indicated that vertical
parity, at least on local hook-ups, is not needed. The deci-
sion to use an 8-bit character was strongly influenced by
ASCII conventions and the fact that the central computing
facility uses an 8-bit byte IBM/360 model 67 computer,

The interface depends on the PDP-8 only to the extent

that characters must be removed or placed in the core buffers,



and the interrupt processed within a character time for error-
free transmission. However, complete control and status
presentation is available from the interface if desired, to

the extent that the 201A data set will allow.

SYSTEM DESCRIPTION

The four sections of the equipment for one end of a
data communication link are shown in Figure 1: the PDP-8, the
PDP-8/201A line adaptor interface, the 201A line adaptor, and
the 201A modem. The PDP-8 and the 201A modem will not be dis-
cussed here. This report is concerned with the design of
the line adaptor and the line adaptor interface.

The distinction between the line adaptor and its in-
terface is in some instances arbitrary. In general, however,
the term line adaptor refers to that portion which is common
to the three variations of the 201A data communications adaptor
described in this report. The three variations which will be
presented are: the basic PDP-8 adaptor, the PDP-8 adaptor
which does not use data break, and the 201A line adaptors on
the Data Concentrator. The PDP-8/201A line adaptor interface
is hence that portion particular to the 201A communication
link being considered.

Unless otherwise indicated, the basic PDP-8/201A line
adaptor interface will be considered in the main body of the
report. Detailed specifications of the 201A interfaces on
the Data Concentrator and the 201A interface without data
break are given in Appendices II and III respectively.

The subsystem designated by "201A Line Adaptor Control"
in Figure 1 is specified in more detail in Figure 2. The
basic component of the 201A line adaptor is the serial-deseri-
alizer register (SDR)., This is a serial-in parallel-out or
parallel-in serial-out shift register. It accepts and trans-

mits to the 201A data set a serial data stream at 2000 bits/sec.
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On the other hand, it accepts from or transmits to the PDP-8
characters (usually 8 bits in length) in parallel. All clock-
ing, with the exception of the data-break timing, is provided
by the 201A data set.

The PDP-8 sees the 201A line adaptor (L.A.) as two
control or status registers with all interaction being mediated
through the manipulation of bits in these 2 registers. A
detailed description of these registers as seen by the PDP-8
software is given in the next section. It is sufficient at
this point to note that these registers, along with the frame
counter, specify to the interface its state and hence the ap-
propriate action to take at any given instant.

The frame counter is that counter in the line adaptor
which determines when the correct number of bits have been
shifted into or out of the SDR register. When the frame
counter overflows, the character is data-breaked into core,
in the case of a receive operation, or a new character is
loaded into the SDR register from core in the case of a trans-
mit operation. At the same time, an interrupt flag is set and
the frame counter is reloaded. The L.A. then continues to as-
semble or dissassemble the next character while the proceeding
interrupt is being processed by the PDP-8. This process is re-
peated over and over again for each character of the message.
If, however, the interrupt flag has not been cleared when the
next interrupt is generated, a Data Lost flag is set in additio
as an error indication to the PDP-8.

When vertical parity calculation is enabled in the
L.A., the frame size is assumed to include a parity bit as the
high-order bit. The parity calculation is based on odd parity,
and a parity error will cause only the Parity Error flag to
be set, with no other abnormal action initiated by the L.A.

The remaining function of the L.A. is to achieve character
synchronization. This is accomplished by scanning the received

data stream for a given bit pattern designated by SYN (0268).
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When this pattern is found, the interface is placed in what is
called the text mode state, and the actions described above then
take place. At the discretion of the PDP-8 software, the L.A.
can be taken out of the text mode state, with the result that
the scanning process will be resumed.

The control sequences to transmit and receive data
will be described below. The remainder of the L.A. consists
of buffers and gates which will be described in detail in the
section on logic.

The PDP-8/201A line adaptor interface performs the
logical and electrical function of mating the PDP-8 and the
201A line adaptor. This entails the control of the data-
break operation between the 201A L.A. and the PDP-8, gating
necessary for programmed data transfer, and the logic required
for the interrupt control between the two devices. The details
of these operations are presented in Appendices I, II, and III

since they vary among the three systems.

PROGRAMMING AND CONTROL CONSIDERATIONS

The PDP-8/201A data communication interface in the
case of a standard PDP-8 with single-cycle data-break capabili-
ties is controlled by the resident PDP-8 program via three sets
of IOT instructions. The device codes for these three sets of IOTs
must be consecutive with the first one divisible by 4.* For
example, 40, 41, and 42 are not used on most PDP-8 installa-
tions and satisfy the requirements. Furthermore, the hard-
ware specifies (at the option of a given installation) two
locations in core to be used as receive and transmit buffers.

These locations must also be sequential with the convention

that: receive = 0 (mod2) and transmit = 1 (mod2).
After the 201A L.A. transfers a word between the
SDR register and the core buffer, the 201A L.A. will generate

an interrupt. The first set of IOTs will service the interrupt

* that is, the second octal digit is either a 0 or 4.



as follows:

Identify Transmit Interrupt (6xx1)

This micro-instruction causes a skip if an interrupt

caused by a 201A transmit operation is pending.

Identify Receive Interrupt (6xx2)

This micro-instruction causes a skip if an interrupt

caused by a 201A receive operation is pending.

Clear 201 Interrupts (6xx4)

This instruction will cause the 201A transmit and
receive interrupt flags and the character
service flag in the 201A status word to be

cleared.

The 201A L.A. has two status or control words as-
sociated with it. Control Word 1 is serviced by the second
set of I0OTs and Control Word 2 by the third. (Figure 3 gives
the bit assignment of these control words, and their inter-
pretation is given below.) The I0Ts for Control Words 1 and

2 behave identically.

Read (6xx1)

The contents of the specified control word is ORed

into the AC.

Skip Under Mask (6xx2)
The PDP-8 will skip the next instruction if any

position of the AC is a one and the correspond-

ing position in the control word is a zero.

Invert Under Mask (6xx4)

This instruction inverts (complements) each bit of
the control word for which there is a one in

the AC,.
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The first status register, called Control Word 1, is
the basic 12-bit control register for the 201A L.A. It contains
the necessary status information to control the 201A data set
and L.A., and to determine its state. The second status
register, Control Word 2, is a four-bit register which contains
the modulo 16 complement of the character or frame size, not
including vertical parity. When vertical parity is enabled,
as noted above, the frame size includes a bit position for
parity even though it is only detected and used by the hardware.
For example, in normal operation, the character size is 8 bits
with vertical parity checking and computation disabled; thus
Control Word 2 in this instance would contain 108. The
restrictions on the frame size from a hardware point of view
are that it be greater than 2*and less than or equal to 1210,
including parity.

The following definitions give the name of each bit
in Control Word 1 and its position relative to the AC along
with the prescribed effect the software should have on each
status bit. The operations available to the software (read,

clear, and invert) are indicated in parentheses.

INT FLAG—Interrupt Flag (Clear) {(ACO)

When receiving, indicates that a character has just
been placed in the receive buffer. When transmitting, it indi-
cates that a character has just been taken from the transmit
buffer and will be transmitted. An interrupt will occur only

and always in these cases.

DATA LOST—(Clear) (AC1)

Indicates that an interrupt has occurred when the INT
flag is set. This should indicate, if interrupts are processed
correctly, that overrun has occurred and hence a character has

been lost (receive) or a duplicate character sent (transmit).

*Note: The SYN character is constrained to be 8 bits.
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PAR ERROR—Vertical Parity Error (Clear) (AC2)

Indicates a vertical parity error has occurred on
the present character received. This indication will occur

only if bit AC6 is set (see description below).

REQ SEND—Request-to-Send (Read) (AC3)

This is a data set control signal which tells the
data set to produce a carrier and begin transmitting when the
clear-to-send signal comes on. This signal is generated and

cleared via transmit request in a manner described below.

XMT REQ—Transmit Request (Invert) (AC4)

By setting this bit, the request-to-send bit is set
if the 201A L.A. is not in the receive state. If the 201A L.A.
is actively receiving, the receive operation is terminated at
the next end-of-character indication and then the request-to-
send signal is given. If the 201A L.A. is actively transmit-
ting and XMT REQ is cleared, the 201A L.A. will go into the
receive idle state at the next end-of-character indication,
that is, waiting for the carrier to be detected from the other

end of the line.

CLR SEND—Clear-to-Send (Read) (ACS)

Indicates that sufficient time has elapsed since the
request-to-send indication was given and the line is now in

a transmit ready state. This indication is not the data set

clear-to-send signal, but an indication derived from the data

set signal which guarantees proper operation of the interface.

CHK PAR—Check Vertical Parity (Invert) (AC6)

Indicates to the 201A L.A. that in the receive state
vertical parity is to be checked, and in the transmit state
vertical parity is to be computed and the correct bit appended

to the character and transmitted. Vertical parity is always
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computed in the 201A L.A., but no action is taken unless the
CHK PAR bit is set. This continual computation allows the
201A L.A. to go from non-parity operations to parity operations

within one character time.

TEXT~Text Mode (Invert) (AC7)

In the receive state, text mode indicates that
character synchronization has been found. If the TEXT bit 1is
cleared while in the receive state, this tells the interface
to look for new character synchronization. While looking for
character synchronization no interrupts will occur. The first
interrupt will occur on the first character received follow-
ing the establishment of character synchronization.

When in the transmit state, TEXT should normally not
be altered. If the TEXT bit is cleared while transmitting,
the interface 1s frozen until the TEXT bit is set again.

This has the effect of transmitting continually the bit being
presented to the line at the time the TEXT bit was cleared.
During this time no interrupts will occur.

The 201A L.A. will always place the TEXT bit in the

correct state. It should be changed under program control

only if the actions described above are desired.

SET RDY—Set Ready (Read) (ACS8)

Indicates that a call has been answered and that
there is a data set in the data mode at the other end of the

line. This indication drops when either party hangs up.
TERM RDY—Terminal Ready (Invert) (AC9)

Indicates to the data set that it should automati-
cally answer a call.
RING—Ringing (Read) (AC10)

Indicates that the data set is being called. The
indication follows the actual bell or ring signal to the

hand set.
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CAR DET—Carrier Detect (Read) (ACl1)

Indicates that carrier is on the line. In most cases
of normal operation when CLR SEND is on, it indicates that local
carrier is present, and conversely when CLR SEND is off, that
carrier is being received from the other end of the line.

Throughout the definitions above, reference was made
to the transmit and receive states. These states are defined
within the 201A L.A. as the logical conjunction of certain

signals. That is, the 201A L.A. is in the transmit state if

and only if all the following signals are present:

a. REQ SEND
b. CLR SEND
c. SET RDY

d. TERM RDY

e. CAR DET

The 201A L.A. is in the receive state if and only if all the

following conditions are true:

a. REQ SEND 1s not present
b. CLR SEND is not present
c. SET RDY 1s present
d. CAR DET is present

The 201A L.A. is in the receive-idle state if and only if all

the following conditions are true.

a. REQ SEND is not present
b. CLR SEND 1is not present

c. SET RDY is present.



A DATA FORMAT SCHEME

For the sake of completeness a brief sketch and dis-
cussion of a message format scheme is presented. The only
portion of this scheme which is affected by the hardware is
the actual SYN character. This particular scheme is presented
for exposition purposes only and is not intended to represent
the existing 201 software support.

An inbound message has the following format:

<Sync Characters><Text Characters><Terminating
Character><Two Block Check Characters>.

These characters are defined as follows:

TABLE 1

CONTROL-CHARACTER DEFINITIONS

ASCII

NAME OCTAL HEX FUNCTION

ETX 003 03 End of Text

EOT 004 04 End of Transmission

ENQ 005 05 Enquiry

ACK 006 06 Positive Acknowledgment
NAK 025 15 Negative Acknowledgment
SYN 026 16 Synchronous Idle

ETB 027 17 End of Text Block

EOM 031 19 End of Message

PAD 377 FF Pad for Line Turnaround

A Sync Character is the ASCII SYN character. A

minimum of four sync characters will be required to guarantee
proper character synchronization by the software. 1In the case
of long distance operation where there is echo suppression on
the telephone line a sufficient number of PAD characters must

precede the SYN characters to allow the line to settle down.

~14-
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A TeXt Character may be any combination of eight bits

which is not identical to a terminating character. The positive
acknowledgment character, ACK, and the negative acknowledgment
character, NAK, are considered message characters for transmis-
sion purposes. Likewise SYN is a message character which when
received is deleted from the message. The message may be the
empty string, that is, no text characters,

A Terminating Character is any member of the follow-

ing set of characters:
{ETX,ETB,EOT,EOM,ENQ}

Each of these terminating characters will have the effect of
terminating the present message along with other logical im-
plications to the software.

The Block Check Characters are longitudinal parity

check characters treated as a code word in a cyclic code whose

generating polynomial 1is

X16 + X15 + X2 + 1
Two block check characters must accompany every message.

This format is used in a store and forward mode; that
is, the PDP-8 receiving a message across a 20l1A data communica-
tion link will store the incoming message. Concurrently it
will forward that message at a rate that the interrupt process-
ing will bear, calculating the cyclic checksum as it proceeds.

In general, when the terminating character is finally encountered
in this forwarding operation, the two checksums (the one actual-
ly received and the one computed)are compared. If the two match,
a positive acknowledgment ACK is returned to the sender. 1If a
discrepancy exists, an NAK or negative acknowledgment is re-
turned. The software determines what to do in these cases, and

this problem will not be discussed here.
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An outbound message has the same format as an inbound

message with the addition of at least one PAD character ap-
pended to the end of the message to allow for proper '"flushing"
of the communication link. The PAD characters are always
ignored in this context.

A graphical presentation of a message exchange as
viewed from the PDP-8 is shown in Figure 4. For exposition

purposes the handshake message has the form:
(SYN1) (SYN2) (TEXT CHAR) (ETX) (BCC1) (BCC2) (PAD1) (PAD2) ,
with the acknowledgment taking the form
(SYN1) (SYN2) (ACK) (ETX) (BCC1) (BCC2) (PAD1) (PAD2)

In Figure 4, the control status is affected either by the program
(P.S.-Program Set, P.C.-Program Clear) or by the data set or
interface (D.S.-Modem Set, D.C.-Modem Clear).

DETAILED LINE ADAPTOR LOGIC

This section will present in detail the logical
design of the 201A line adaptor. The logic diagrams follow
standard Digital Equipment Corporation conventions. A work-
ing knowledge of D.E.C'!s R and W series logic is assumed
throughout this section. The remainder of the logic for
the 201A Interface is given in Appendices I, II, and III
for each particular version of the interface. For complete-
ness, both the module position and pin assignment for each
circuit is indicated. All circuits within this section are
in the same D.E.C. 1943 wire-wrap panel. The detailed
module utilizatioh is presented with the particular interface
in the Appendices. In order to allow for multiple adaptors,
as used on the Data Concentrator, the common signal names
are prefixed with a # sign. 1In a single adaptor configura-
tion the # sign is just part of the signal name. The logic
will be presented as much as possible within the framework

of Figure 2.
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Serial-Deserializer Register (Diagram 1)

This is a 12-bit register with high-order position
#SR0O0 and low-order bit #SR1l. Serial data are shifted into
#SR00 in the receive state from the data set on the clock
signal #SHIFT. They are shifted out of #SR11l in the transmit
state into a line buffer #SDBF. Characters are strobed into
the SDR register in a data-break operation from the buffered
memory buffer on the #MBSR signal. This character transfer
is simulated in the case of an interface not using data break,
and those details are treated in Appendix III. The operation

of character transfer to the PDP-8 is treated in the Appendices.

Clock Gating (Diagram 2)

The 201A data set provides two clock signals, #SCRB
(receive clock) and #SCTB (transmit clock). The #SCTB clock
is always available and is used within the data set for internal
control timing. The #SCRB clock is derived from the received
data stream and is provided to sample the received data line
(#RDB). The interface selects the correct clock on the basis

of its state (transmit/receive).

SDR Pulse Gating (Diagram 3)

The control of the SDR register is primarily achieved
through the four pulse amplifiers (Diagram 3). To keep all
transitions occurring synchronously with the #CLOCK signal it
is necessary to separate the clearing of #SR00 from the re-
mainder of the register. By the use of the #FR3+ signal, the
register is cleared at the end of a transmitted character before
the next character is loaded. It is cleared at the end of a
data-break operation in the receive state via #BRKDN; and all hut
#SR0O0 is cleared when character synchronization is found in
the receive state. In this last case, while the remainder of
the register is cleared the first bit is read in from the line.
#MBSR loads ones into the register during a data break in the

transmit state,
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' D M
BEXMT #ENZR
LlB21
B21
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BO7
#CLOCK 5 ,
M
H
J
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P.A. #MBSR
BO9 u
# BRKDN
57T
#EXMT
P.A.  |#SHIFT
- >
#CLOCK BO8
T #ESFT
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Diagram 3. SDR PULSE GATING
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Data Set Signals (Diagram 4)

Diagram 4 shows the correspondence between the 201

data set connector and signal designatios of the 201A L.A.

SDR Serial Input/Output Gating (Diagram 5)

The serial input signal #RDB from the 201A data set
is converted to standard D.E.C. levels (-3v, Ov) from E.I.A.
standard levels (+6v, -6v) (Electronic Industries Association
Standard R S 232: Interconnection of Data Terminal Equipment
with a Communications Channel). When not in the receive state,
the input to the SDR register is conditioned (#RD+) to shift
a zero into the SDR register. The #LINE flip-flop determines
whether the output from the SDR register buffered via #SDBF
or a parity bit (#PTBF) is placed on the transmit data line
(#SDB). When the L.A. is in the receive state, zeros are

always placed on the #SDB line to minimize possible cross-talk.

Transmit/Receive State Gating (Diagram 6)

The XMT/REC status of the interface is specified by
the two flip-flops #XMT and #REC. The definition of these states
has been defined above, however, it is important to note that
the state changes are synchronized to the clock. The #RSYN

latch is used to prevent the loss of the last receive interrupt.

Control Register 2 (Diagram 7)

The second control word as defined above contains the
modulo 16 complement of the current character length. This
value is referred to throughout the interface as the frame
size and is stored in the register #CFRO-#CFR3. The register
is loaded via IOT commands described above from the PDP-8 AC,
and read into the PDP-8 on an extension to the AC called the
EAC. The details of the EAC buss are described in Appendix I.
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DIAGRAM 4

DATA SET/INTERFACE CABLE ASSIGNMENT

Interface

Interface Data Set Connector Connector
Signal Name (CINCH DB-25-P PLUG) Signal Name (W021MJ*)
1 AA Protective Ground C
7 AB Signal Ground C
#SDB 2 BA Transmit Data D
#RDB 3 BB Receive Data E
#RSB 4 CA Request to Send F
#CSDB 5 CB Clear to Send H
#SRDB 6 CcC Set to Ready J
#TRDYB 20 CD Terminal Ready K
#RINGB 22 CE Ring L
#CDETB 8 CF Carrier Detect M
#SCTEB 24 DA Terminal Transmit N
Clock
#SCTB 15 DB Set Transmit Clock p
#SCRB 17 DD Set Receive Clock

* Special module with all

for shielding.

pins available and ground connections
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Frame Counter (Diagram 8)

The frame counter determines by its overflow when a
character has been received or transmitted, thus making the
positive transition of #FR3+ the character received/transmitted
signal. It is reloaded from Control Register 2, each character
time making use of the fact that the register is zero at this
time. It is thus necessary only to clear the register at the
beginning of an operation via the #SVC signal. The frame counter
is normally incremented when in the text state and not in a
transition state (#SVC+). The #IOPCS signal forces the counter
to wait one bit time on character synchronization when parity
checking is enabled to take account of the parity bit on the

SYN character.

State Synchronization (Diagram 9)

The #SVC state and #SVC-positive transition are used
throughout the interface to clear it on a XMT/REC state
change or a change in the text state. The remainder of the

logic is necessary for its synchronization to the clock signal.

Text State and Sync Detection (Diagram 10)

The text state is embodied in the flip-flop #IFMD.
The flip-flop is one bit of Control Word 1 and is therefore
accessed through the AC under program control. Two of its
other input gates place #IFMD in the correct state when the
XMT/REC state is entered. The remaining gate sets #IFMD in
the text state when character synchronization is found in the
REC state. This transition is conditioned by #DTSY+ and
strobed on the clock signal. #DTSY+ is the logical-and gate
used to determine whether the first 8 bits of the SDR register

contain the SYN character.
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PA. #START
” —D>
#CLOCK B10
HE§$§J
J
S T
- +
#PWCLR #SYNC

B 11
R
N

- . #CLOCK
e
, U
P v
N M L
+

T #svyc
# N
PWCLR A22
K ||
#REC - #XMT -
E P
F R T S
) # XMT+ #REC+
#RSTRT
P.A.
B27 u

#TFMD - #TFMD+
P E%gj
R ST

# XMT - #REC-

Diagram 9. STATE SYNCHRONIZATION
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Parity Gating (Diagram 11)

The check-vertical-parity-status flip-flop is de-
signated #EBPC in the interface. It is manipulated in the
same manner as described above for other bits in Control Word 1.
The parity error flip-flop is #PAR and normally is set to zero
when #EBPC is not set. When parity checking is enabled, the
accumulated parity in #PATY is compared against the last bit
of the character when receiving, and #PAR is set if they are

not the same.

Clear- and Request-to-Send Gating (Diagram 12)

The contents of the transmit request flip-flop

(#XTRQ) 1is jammed into the request-to-send flip-flop (#RQSD)

at the end of each data-break cycle requested by the interface.
Since the cleared status of #RQSD is=({request-to-transmit) a
gate is provided to set #RQSD immediately upon the transition:
of #XTRQ if the interface is in neither the XMT or REC state.
This method of control of request-to-send guarantees that the
processing of the current character will be concluded before
the XMT/REC state is changed. Furthermore, if #RQSD is set,

at least one character must be transmitted before a receive

operation can occur.

The clear-to-send indication, #CLSD, is derived from
the data set signal #CSDB. In order to avoid a spurious re-
ceive state, clear-to-send must be delayed from dropping
after request-to-send drops. This delay is necessary because
the data set brings up carrier after first dropping it when
clear-to-send drops. It appears that this is the result of

the data set '"flushing" itself after a transmit operation.

Character Service Interrupt Flag (Diagram 13)

The interace's character interrupt flag is #SRSV.
This flag is set in the text state on each received character,

and in the text state on each character transmitted if there
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is still a transmit request pending. Every time the frame counter
overflows, an #ENDI pulse is generated. This pulse is normally
the character service request except when a change in text mode

generates a false overflow, thus the need for #BRENB.

Status Indicators (Diagram 14)

Diagram 14 shows the remaining status bits of Control
Word 1. Terminal ready (#TMRD) and data lost (#DLST) can be
manipulated under program control as described above. Set
ready (#STRDY) and (#RING) are only gates since they present

static status of the data set.

Control Word 1 EAC Gating (Diagram 15)

Diagram 15 shows the gating necessary to load Control
Word 1 on the extended AC buss (EAC).

Miscellaneous Pulses (Diagram 16)

To prevent undue loading of the PDP-8 power clear
signal and to allow for reshaping the pulse, #PWCLR is de-
rived. #INVMK is the pulse used to invert under mask the bits

in Control Word 1.
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#IFMD+

#STRDY

# TMRD +

#ENBL+

o

Diagram 15.
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|
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APPENDIX I

PDP-8/201A LINE ADAPTOR INTERFACE
FOR USE WITH A
PDP-8 WITH THE DATA-BREAK FACILITY
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PDP-8/201A LINE ADAPTOR INTERFACE
FOR USE WITH A
PDP-8 WITH THE DATA-BREAK FACILITY

The remainder of the logic and details of the 201A
data communication adaptor using the data-break facility is
presented in this Appendix. With reference to Figure 1,
the body of the logic to be discussed here is considered to
make up the PDP-8/201A line adaptor interface.

The total 201A data communications adaptor is re-
alized in two DEC 1943 wire-wrap panels. For the purpose of
this report, each panel is called a bay. In this version of
the adaptor, for the most part, the PDP-8/201A line adaptor
interface is in Bay 1 with the 201A line adaptor in Bay 2.
Throughout the remainder of this Appendix, unless noted other-

wise, the logic discussed 1s in Bay 1.

Data Break Control (Diagram I-1)

The line adaptor signals the PDP-8 through the #BKRQ
flip-flop that a data transfer is desired to or from PDP-8
core. The address within the PDP-8 memory is read by the PDP-8
from the data address lines. The low-order bit of this address
is given by DIAD11. When the break request is given, the
direction of the transfer is specified by the DICTL signal. When
the PDP-8 enters the break state and the address is loaded into
the memory address register, an address accepted pulse 1is
generated by the PDP-8. At this time, the break request signal
must be dropped by the interface. During the break state, as
defined by the BBREAK signal, the BTl pulse indicates the end
of the break cycle, and is used to strobe the contents of the
designated memory location from the buffered memory buffer re-
gister into the SDR register. The PDP-8 will also strobe the
data-break input lines (DATA BIT) into memory at this time in
case the transfer direction is into core. The break request

signal is generated each time the frame counter overflows while

I-1
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I-3

in the text state, and when the interface first enters the
transmit state to fetch the first character to be transmitted.
All of the logic shown in this diagram is in Bay 2 of the

interface.

Data Break Address (Diagram I-2)

The 201 line adaptor has assigned two sequential
locations in PDP-8 core to be used as buffers for incoming
(received) and outgoing (transmitted) data. These two loca-
tions are specified in the hardware on a W021MG address card.
The address is a 14-bit address to allow the buffers to be in
any core bank. The 15th or low-order bit is not required
because a pair of locations is being specified. By convention,
the even location of the pair is the receive buffer and the
odd location is the transmit buffer. Using the DEC numbering
convention, the address is given by the vector ADDR(0)...ADDR(14).
Schematically, the WO021MG module is shown in Figure I-1.

These address lines are then buffered as shown in
Diagram I-2 and form the inputs for the data break address
(DADR); the low-order bit (DIAD11l) is generated by the request-
to-send signal and is shown in Diagram I-1.

The j-th position (j=0,...,13) of the address is a
0 if there is a jumper to ground at that position and is a 1
otherwise. The WO21MG address card is located in module posi-
tion 1B09. If any of the three high-order positions (ADDR(0),
ADDR(1), or ADDR(2)) is a 1, there must be extended memory
capabilities on the PDP-8, and the eleventh or address exten-

sion cable must be provided.

Device Select Code (Diagram I-3)

The device select code is a two octal digit number
which selects an external device during an input/output opera-
tion. The device code appears in positions 3 through 8 of the
memory buffer (M.B.) during an IOT instruction, alerting the

external device that it is being selected.
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BO9

D ADDR (0)
E ADDR (1)

O- L .

&F ADDR (2)
H ADDR(3)

ol —@-

cJ ° ADDR(4)
K ADDR(5)

0 o *

ok o ADDR(6)

GM pé ADDR(7)
N ADDR(8)

o 2 4
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U ADDR(13
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Figure I-1. WO021MG Address Card.
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The 201A L.A. has associated with it three separate
device codes as discussed above. In order to specify the three
devices it is sufficient, because of the aforementioned re-
quirements, to define only a four-bit number, which appears in
positions 3-6 of the M.B. during an IOT instruction. This
number must also be realized in the hardware, and this is ac-
complished via an R002 diode module found in position 1Al3
and pictured at the far left of Diagram I1-3.

Thus to specify the desired set of device codes the
appropriate diodes are removed. For example, using the set
40, 41, 42 as before, the diodes connected to pins E, H, L,
and P must be removed.

The remainder of Diagram I-3 shows the gating
necessary to obtain the signals to identify each of the de-

vices.

Device Selection Gating(Diagram I-4)

The gates shown in Diagram I-4 are located in Bay 2
and provide the signals to differentiate between Control Word 1

and Control Word 2 operation.

Interrupt Control (Diagram I-5)

Every time a character is transferred between the
201A L.A. and the PDP-8's memory, a character service flag
(#SRSV) is set as described above.

This flag in turn sets the appropriate interrupt
flag, Transmit (XINT) or Receive (RINT), which causes an in-
terrupt request. If interrupts are enabled in the PDP-8,

a program interrupt is generated. Via the appropriate IOT
micro-instruction, the program can identify the device caus-
ing the interrupt. The SKIP signal will be generated, and

a program skip forced if this IOT is executed. It is the
program's responsibility to clear the interrupt after it is

identified, and the remainder of the gates allow for this.
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Extended Accumulator Control (Diagram I-6)

In order to provide the IOT structure described in
the Programming and Control Considerations section, the Ex-
tended Accumulator (EAC) buss was implemented. The full power
of the EAC is not realized until multiple devices are using
the buss, since it provides the mechanism for multiple inputs
to the PDP-8 AC. Diagram I-6 shows the gating necessary to

generate the SKIP signal when a skip under mask IOT is executed.

Accumulator Input Gating (Diagram I-7)

Diagram I-7 shows the buffers which gate the EAC
buss onto the AC buss. For other devices to use the EAC buss
they need only provide the appropriate input to the ENBL gate
and the gates for the EAC buss.

Extended Accumulator Buffers (Diagram I-8)

Diagram I-8 shows a set of buffers necessary to ac-
complish the inversion to gate the EAC onto the AC. The

clamped loads for the EAC buss are also indicated.

Data Bit Buffers (Diagram I-9)

Diagram I-9 shows the buffers used to provide isola-
tion between the SDR register outputs and the data inputs on
a data break into the PDP-8. There is no gating signal
provided on these buffers since this is the only device using

the data bit lines.

Miscellaneous Circuits (Diagram I1I-10)

Diagram I-10 is best described as the left-over

circuits without a logical home.
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Cable Layout (Diagram I-11)

The input/output cables for the 201A L.A. are shown
in Diagram I-11. The correspondences between the signal names,
module positions, and pin connections for the 201A L.A. and

the PDP-8 are given in Tables I-1 through I-7.

Module Utilization (Tables I-8 through I—lff

Tables I-8 through I-11 give the module utilization
for a 201A L.A. In addition to the module utilization, a

complete signal name map is also shown.
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TABLE I-1

BUFFERED ACCUMULATOR OQUTPUTS

201A LINE ADAPTOR PDP-38

INTERFACE SIGNAL LOGIC LOGIC SIGNAL INTERFACE
CONNECTION NAME SYMBOL SYMBOL NAME CONNECTION
AO1D, AOQO2D BACOO —_—— —_— BACO ME34D
AO1E, AOZ2E BAC 01 ——l> —_ BACI ME34E
AOl1H, AO2H BACO2 —_—s —_— BAC?2 ME34H
A01K, AQ2K BACO3 — —l BAC3 ME 34K
AO1IM, AO2M BACO4 —_— —_— BAC4 ME34M
AOl1P, AO2P BACOS5 —_— —_— BACS ME34P
A01S, AO02ZS BACOG6 _— —_— BACO6 ME34S
AO1T, AO02T BACO7 —_— —_—> BAC7 ME34T
AOl1vV, AO2v BACOS —_— —_— BACS ME34V
BO1D, BO2D BACO9 —_— —_—> BACO MF34D
BO1E, BOZE BACI1O — — BAC10 MF34E
BO1H, BOZH BACI11 —_— — BACI11 MF34H
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TABLE I-2

BUFFERED MEMORY BUFFER OUTPUT LINES

201A LINE ADAPTOR PDP-8
INTERFACE SIGNAL LOGIC LOGIC SIGNAL INTERFACE
CONNECTION NAME SYMBOL SYMBOL NAME CONNECTION
A03D, A04D BMBOO —_— ] — BMBO (1) ME35D
AO3E, AO4E BMBO1 — ] — BMB1 (1) ME35E
AO3H, AO4H BMBO?2 —_—f — BMB2 (1) ME35H
AO3K, A04K BMBO3- —_—n —— BMB3 (0) ME35K
AO3M, A04M BMBO3 —_— ] — BMB3 (1) ME 35M
AO3P, A04P BMBO4 - —_—Of — BMB4 (0) ME35P
A03S, A04S BMB 04 — ) — BMB4 (1) ME35S
AO3T, AOAT BMBOS - —_— _— BMB5 (0) ME35T
AO3V, A04V BMBOS —_— —_— BMB5 (1) ME35V
BO3D, BO4D BMBO6 - — —_— BMB6 (0) MF35D
BO3E, BO4E BMBO6 —_— —_— BMB6 (1) MF35E
BO3H, BO4H BMBO7 - _— — BMB7 (0) MF35H
BO3K, BO4K BMBO7 —_— — BMB7 (1) MF 35K
BO3M, BO4M BMBOS8 - —_— | — BMBS8 (0) MF 3 5M
BO3P, BO4P BMBO8 —_— o — BMBS (1) MF35P
BO3S, BO04S BMBO9 —_— — BMB9 (1) MF35S
BO3T, BOAT BMB10 —_— ] — BMB10 (1) MF35T
BO3V, B04V BMB11 — > — BMB11(1) ME35V




I-20

TABLE I-3

ACCUMULATOR INPUTS

201A LINE ADAPTOR PDP-8

INTERFACE SIGNAL LOGIC LOGIC SIGNAL INTERFACE
CONNECTION NAME SYMBOL SYMBOL NAME CONNECTION
AO5D, AQ6D ACOO *C> * ACO PE2D
AO5SE, AOG6E ACO1 * * AC1 PEZE
AO5H, AO6H ACO2 * * AC?2 PE2H
AO5K, AO06K ACO3 *:, * AC3 PE2K
AO5M, AO6M ACO4 *: * AC4 PE2M
AO5P, AQ6P ACOS * * AC5 PE2P
A0O5S, A06S ACO6 * * AC6 PE2S
AOS5T, AO6T ACO7 * * AC7 PE2T
AO5V, AOQ6V ACO8 * * AC8 PE2V
BO5D, B06D ACO9 * * AC9 PF2D
BOSE, BOG6E AC10 * *: AC10 PF2E
BO5H, BO6H ACl1 * * AC11 PF2H
*Note: Collector of Grounded-Emitter Transistor




TABLE I-4

PROGRAMMED INPUT/OUTPUT CONTROL

201A LINE ADAPTOR PDP-8
INTERFACE SIGNAL LOGIC LOGIC SIGNAL INTERFACE
CONNECTION NAME SYMBOL SYMBOL NAME CONNECTION
BO5M, BO6M INTREQ *% 1 INTERRUPT PF2M

: REQUEST
*1 *]

BO5K, BO6K SKIP I SKIP PF2K
BO1K, BO2K I0OP1 I0P1 MF 34K
BO1M, BO2M I0P2 I10P2 MF34M
BO1P, BO2P I0P4C ) I10P4 MF34P
*Note: Collector of Grounded-Emitter Transistor
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TABLE 1-7

DATA-BREAK CONTROL SIGNALS

201A LINE ADAPTOR Jl PDP-8
INTERFACE SIGNAL LOGIC LOGIC SIGNAL INTERFACE
CONNECTION NAME SYMBOL SYMBOL NAME CONNECTION
£ *

BO7K BKRQ# < o RESE?ET PF3K
TRANSFER

BO7M DICTL > <> DIRECTION PF3M

BO7P BBREAK - @ B BREAK PF3P
ADDRESS

B0O7S ADDACC > - ACCEPTED PF3S

B0O1S, BO02S BT1C -~ » BT1 MF348

BO1T, BO2T BR2A > o BT2A MF34T
B POWER

BO1vV, BO2vV BPCLRC — > CLEAR MF34v

*Note: Collector of a Grounded-Emitter Transistor.
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201A LINE ADAPTOR INTERFACE
FOR USE ON
THE DATA CONCENTRATOR

The remainder of the logic and details of the 201A
communication adaptors used on the Data Concentrator are
presented in this Appendix. Figure II-1 shows in block form
the general organization of the Data Concentrator, to the
extent that it concerns the 201A line adaptors. The control
of AC transfers and interrupts for the PDP-8 is handled by the
scanner. In order to address a line adaptor (for the purposes
here, a 201A line adaptor) the scan address register must be
loaded with what corresponds to the line adaptor's logical
address. This logical address, in reality, is the core ad-
dress of its receive or transmit buffer. When the scanner
is interrupted by a line adaptor, it in turn interrupts the
PDP-8 with the scan address register set to the receive or
transmit buffer address depending on the type of interrupt.
The IOT structure is the same as described for the basic 201A
line adaptor once the scan address register is pointed to the
line adaptor.

The normal operation for the scanner is to scan, in
turn, each of the 64 full-duplex lines looking for an interrupt.
When an interrupt is found, the scanner is stopped and a PDP-8
interrupt is generated. After servicing the scanner inter-
rupt (indirectly a line adaptor interrupt), the scanner is
restarted.

The multiplexor is a buss-type multiplexor where
the device presently selected gates its address and data in-
formation onto common busses. A device requests a data-break
cycle by pulling to ground its break request line, and the
data break is granted when its select line goes to -3v. In
order to realize this buss concept, certain of the normal
PDP-8 signals are electrically inverted at the multiplexor
interface.

IT-1
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There are four 201A line adaptors on the Data Con-
centrator. They all have a common control section which,
in the context of Figure 1l,is the PDP-8/201A line adaptor in-
terface. The common section is Bay 1 of the complex with
Bays 2-5,representing the four 201A line adaptors. The in-
dividual signal names in the 201A line adaptor contain a #
sign which is replaced by a 1, 2, 3, or 4 in the particular
line adaptor. The common signals are distinguished by the
absence of a # sign. Unless otherwise noted, the logic shown

in the diagrams in this Appendix is realized in Bay 1.

Data-Break Control (Diagram II-1)

By setting the #BKRQ flip-flop, the line adaptor
signals the PDP-8 (through the multiplexor) that a data
transfer is desired to or from PDP-8 core. The multiplexor
responds with the BKAC# signal when the data-break cycle is
granted. The direction of the transfer is specified by the
DICTL signal. When the PDP-8 enters the break state, the ad-
dress is loaded into the memory address register and an ad-
dress accepted pulse is generated by the PDP-8. At this time,
the break request signal must be dropped by the interface.
During the break state, as indicated by the logical—and of
BBREAK and BKSL#, the BTl pulse is used to generate a #BRKDN
pulse which strobes the contents of the designated memory loca-
tion from the buffered memory buffer register into the SDR
register. The PDP-8 will also strobe the data-break input
lines (DABT) into memory at this time in the case that the
transfer direction is into core. The break request signal is
generated each time the frame counter overflows when in the
text state, and when the interface first enters the transmit
state to fetch the first character to be transmitted. All
of the logic shown in Diagram II-1 is in the individual line

adaptor bay.
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Data-Break Address and Data Gating (Diagram II-2)

Each 201A line adaptor has assigned two sequential
locations in PDP-8 core to be used as buffers for incoming
(received) and outgoing (transmitted) data. The low-order
four bits, except for the lowest order bit, are specified
by an address card shown in Diagram II-5. The high-order
five bits (page address) are specified by the Scanner and
are gated onto the data address lines when the PGENB signal
is given, as derived in Diagram II-3. The remainder of the
address bits are specified in Diagram II-3.

The contents of the SDR register are gated onto the
data break input lines when the BKSL# signal is present, as
shown in Diagram II-2., All of the logic shown in Diagram

IT-2 is in the individual line adaptor bay.

Common Data Address Gating (Diagram II-3)

There are a total of 128 scanner data lines (64
full-duplex pairs). This corresponds to one full PDP-8
page of buffers. In the twelve-bit PDP-8 address, the high-
order five bits specify the page; the low-order bit specifies
whether the address is a receive or transmit buffer as the
bit is respectively zero or one. The remaining six bits
specify which of the 64 line pairs is being referenced.
These 64 line pairs are further broken down into eight blocks
of eight lines each. Positions 5, 6, and 7 in the address
thus specify the block address. A separate cable connects
the scanner to each block of line adaptors and in turn
provides the block address for those line adaptors, and a
common buss (PGENB) to tell the scanner to load the page ad-
dress on to the data address lines. Diagram II-3 indicates
the gating necessary to gate the block address onto the data
address lines and pull down the PGENB buss.
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Scan Address Buffers (Diagram II-4)

These buffers provide the required isolation and
signal levels to allow each 201A line adaptor to ascertain
whether the current scan address is actually its address.
These signals are fed to an address card which decodes the

scan address actually assigned to the line adaptor.

Address Decoding (Diagram II-5)

This address card, located in the individual line
adaptor bay, provides the line adaptor with its data break
address within a scan block and the signals to determine if

the current scan address is the line adaptor address.

Data-Break and Device Selection (Diagram II-6)

The first set of gates in Diagram II-6 derives the
individual BKSL# signals from the multiplexor signals BKAC#.
The BLKAC signal goes to -3v if any of the four 201A line
adaptors is granted a data-break cycle by the multiplexor.
The signals CTWD1l and CTWD2 are the assertion that the device
codes corresponding to Control Word 1 or Control Word 2, re-

spectively, have been detected during an IOT microinstruction.

Device Selection Gating (Diagram II-7)

The gates shown in Diagram II-7 are located in the
individual line adaptor bays and provide the signals to dif-
ferentiate between Control Word 1 and Control Word 2 opera-

tions.

Scan Interrupt Service Request (Diagram II-8)

Every time a character is transferred between a
201A line adaptor and the PDP-8's memory, it's character service
flag (#SRSV) is set, as described previously. The SCNSVC buss

is pulled to ground the next time the scan address matches the
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line adaptor's address, as specified by #B10CK, #SCAN2,
#SCAN1, #SCANO+ . SCNSVC at this time causes a PDP-8 in-

terrupt which the program can then identify.

Transmit Clock Gating (Diagram II-9)

The 201A data sets for the Data Concentrator have ex-
ternally supplied transmit clocks. This specification allows
transmit interrupt staggering and the use of different clock
rates. The actual clock selection is made via a jumper card
in Bay 1 while the driver for the data set is in the individual

line adaptor bay.

"I'm Here" Indication (Diagram II-10)

The gating in Diagram II-10, located in the individual
line adaptor bays, provides to the scanner a 'not here' or

"off-line" indication through the #HERE signal.

Buffered Memory Buffer Buffers (Diagram II-11)

This set of buffers is needed for loading reasons
in each block of line adaptors. The buffers also provide the
necessary inversion to give the correct signal polarity as

needed in the line adaptors.

Accumulator Qutput Buffers (Diagram II-12)

This set of buffers is needed to provide the
necessary driving capabilities for the line adaptors. The
buffers also provide the necessary inversion to give the

correct signal polarity to the line adaptors.
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Miscellaneous Circuits (Diagram II-13)

PRYREQ and SPSVC identify to the scanner that the
interrupt (SCNSVC) is from a 201A line adaptor. The DTALST
buss is used to indicate to the scanner that a line adaptor
has a data lost condition (this gate is in the individual
line adaptor). The remaining gates provide the necessary

electrical signal inversion.

Cable Layout (Diagram II-14)

The input/output cables for the 201A line adaptors
are shown in Diagram II-14. The correspondences between the
signal names, module positions, and pin connections for the
201A line adaptor block and the multiplexor or scanner are

given in Tables II-1 through II-9,

Module Utilizations (Tables II-10 through I1-21)

Tables II-10 through II-21 give the module utiliza-
tion for the four 201A line adaptors comprising the block on
the Data Concentrator. In addition to the module utilization,

a complete signal name map is also shown.
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TABLE II-1

BUFFERED ACCUMULATOR OUTPUTS

201A LINE ADAPTOR MULTIPLEXOR
INTERFACE SIGNAL LOGIC LOGIC SIGNAL INTERFACE
CONNECTION | NAME SYMBOL SYMBOL NAME CONNECTION
AOlD, AO02D BACOOC ——i —_— CACO0O0- AO1D
AOQlE, AOZE BACO1C —_— ——— CACO1- AO1lE
AOl1H, AOZ2H BACO2C — —_— CACO2- AO1H
A01K, AO02K BACO3C —_— —_— CACO03- A01K
AOQIM, AO2M BACO4C —_— —_— CACO4- A01M
AQ1P, AOQ2P BACOSC — —if CACOS- AO1P
AQl1S, A02S BACOG6C —_— —_— CACO6- A01S
AQl1T, AQ2T BACO7C —_— — CACO7- AO1T
AQ0lvV, Ao02vV BACO08C —_—tn —> CACO08- AO1V
B01D, BO2D BACO09C — — CACO09- BO1D
BOlE, BOZE BAC10C —_— — CAC10- BO1E
BO1lH, BOZ2H BAC11C —p 1 —— CAC11- BO1H
4
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TABLE II-2

BUFFERED MEMORY BUFFER OUTPUT LINES

201A LINE ADAPTOR MULTIPLEXOR
INTERFACE SIGNAL LOGIC LOGIC SIGNAL INTERFACE
CONNECTION NAME SYMBOL SYMBOL NAME CONNECTION
A03D, A04D BMBOO+ —_— —_—— CMB0O- A02D
AO3E, AO4E BMBO1+ —_——— —_— CMBQ1- AO2E
AO3H, AO4H BMBO2+ —_— | — CMBO2- AO02H
AO3K, A04K BMBO3- —_— —_—
A03M, A04M BMBO3+ —_—— — CMBO3- AQ2M
A03p, AO4P BMBO4 - —_— —
A03S, A04S BMBO4+ —_— —_— CMBO4- A02S
AO03T, AO4T BMBOS5- _— —_—
AO03v, AO4vV BMBOS+ — o — CMBO5 - AO2V
B03D, BO4D BMBO6- o a
BO3E, BO4E BMBOG6+ —_—— —_— CMB06 - BO2E
B03H, BO4H BMBO7- S —_—
BO3K, BO4K BMBO7+ — —a CMBO7- BO2K
BO3M, BO04M BMBOS-  — —
BO3P, BO4P BMBOS8+ —_— —— CMBOS8 - BO2P
B03S, B04S BMBO09+ — —_— CMB09- B02S
BO3T, BO4T BMB10O+ — —_—n CMB10- BOQT
BO3V, BO04V BMBL11+ ——— - CMB11- Bo2V

{
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TABLE II-3

PROGRAMMED INPUT/OUTPUT CONTROL

201A LINE ADAPTOR MULTIPLEXOR
INTERFACE SIGNAL LOGIC LOGIC SIGNAL INTERFACE
CONNECTION NAME SYMBOL SYMBOL NAME { CONNECTION
BolK, B02K I0P1C — — CIOP1 BO1K
BOIM, BO2M 10P2C —» — CIOP2 BO1M
BO1P, BO2P 10PAC —_— —_— CIOP4 BO1P
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TABLE II-4

DATA-BREAK ADDRESS LINES

201A LINE ADAPTOR MULTIPLEXOR

INTERFACE STGNAL LOGIC LOGIC SIGNAL | INTERFACE
CONNECTION NAME SYMBOL SYMBOL NAME CONNECTION
AO5D, A06D DIADOO — ol — < | DADDOO A03D
AOSE, AOG6E DIADO1 — "~ || ——~ | paDDO1 AO3E
AOSH, AO6H DIADO2 — | ———> | DADDO2 AO3H
A05K, A06K DIADO3 — _— DADDO3 A03K
AOSM, AO6M DIADO4 "~ |l ——= | DpaDDO4 AO3M
AOSP, AO6P DIADOS — >~ | DADDOS AO3P
A05S, A06S DIADOG — 2| ——> | DADDOG A03S
AOST, AO6T DIADO7Y — 2| ——< | DADDOY AO3T
AOSV, AQ6YV DIADOS — .| — = | DADDOB AO3V
BOSD, BO6D DIADO9 — el —— | DADDO9 BO3D
BOSE, BOG6E DIAD10 | ——2 || ————= | DADDIO BO3E
BOSH, BO6H DIAD11 — % - | DADD11 BO3H
*Note; Collector of a Grounded-Emitter Transistor.
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TABLE II-5

DATA-BREAK INPUT LINES

201A LINE ADAPTOR MULTIPLEXOR

INTERFACE SIGNAL LOGIC LOGIC | SIGNAL INTERFACE
CONNECTION NAME SYMBOL | SYMBOL NAME CONNECTION
AO7D, AO8SD | DABTOO0 | ——< || —— | DBITOO A04D
AO7E, AOSE | DABTOl | —« || ——— | DBITOL AO4E
AO7H, AOSH DABTO?2 e — DBITO2 AO4H
AO7K, AO8K | DABTO3 | — < || ——« | DBITO3 A 04K
AO7M, AOSM | DABTO4 | — o || —— | DBITO4 A04M
AO7P, AQSP DABTO5 | — || ——— | DBITOS A04P
AO7S, A0O8S | DABT06 | — <> | ——< | DBITO6 A04S
AO7T, AOST | DABTO7 | ——= | ——< | DBITO7? AO4T
AO7V, A0SV | DABT08 | ——> || ——« | DBITOS A04V
BO7D, B08D | DABT09 | — o | ——= | DBITOO BO4D
BO7E, BOSE DABT10 | ——o | ——< | DBIT10 BO4E
BO7H, BOSH DABT11 — | —— | bpBITIL BO4H
*Note: Collector of a Grounded-Emitter Transistor.
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TABLE II-

6

DATA BREAK CONTROL SIGNALS

201A LINE ADAPTOR MULTIPLEXOR §

.|

INTERFACE SIGNAL LOGIC LOGIC SIGNAL INTERFACE |

CONNECTION NAME SYMBOL SYMBOL NAME CONNECTION |

. i
BOSM, BO6M DICTL —_—o — TRADI | BO3M
" i

BOSP, BO6P BBREAK —— | ——- CBBRK ! BO3P
B05S, B06S ADDACC —_— —& CADACP B0O3S
B0l1S, B02S BTIC _— —» CBT1 , BO1S
BOl1T, BO2T BT2AC —_— | ——» CBT2A BOLT
BOlV, BO2V BPCLRC —_— CPWCLR BO1V

*Note: Collector of a Grounded-Emitter Transistor.
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TABLE II-7

DATA BREAK REQUEST AND SELECT

201A LINE ADAPTOR MULTIPLEXOR

| INTERFACE SIGNAL | LOGIC LOGIC | SIGNAL INTERFACE

{ CONNECTION NAME SYMBOL || SYMBOL | NAME CONNECTION
B11D BKRQ1 — | —— | rEQ2 DO1D
B11E BKAC1 ——— || ——— | sEL2 DO1E
B11H BKRQ2 — | —— | REQ3 DO1H
B11K BKAC2 — | —— | SEL3 DO1K
B11M BKRQ3 | —— || —— | REQ4 DO1M
B11P BKAC3 —— & | ——— | sEL4 DO1P
B11S BKRQ4 —< || ——— | RrEQ5 | DO1S
B11T BKAC4 — | —— | sELs | DOLT
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TABLE I1-8

EXTENDED ACCUMULATOR INPUTS

201A LINE ADAPTOR | SCANNER
INTERFACE | SIGNAL LOGIC LOGIC SIGNAL INTERFACE
CONNECTION | NAME SYMBOL SYMBOL NAME CONNECTION
AQ9D, A10D EACO0 — '~ || —— | EACOO+ AO7D, AO8D
AO9E, AIOE EACO1 — Y — | EacO1+ AO7E, AOSE
AO9H, Al0H EACO2 — | — < | EACO2+ AO7H, AOSH
A09K, AlOK EACO3 — || ——. | EACO3+ AO7L, AOSK
AO9M, A10M EACO4 || ——~ | EACO4+ AO7M, AO8M
AO9P, ALOP EACOS e || — = | EAcCOs+ AO7P, AOSP
A09S, Al0S EACO6 — || — < | EACO6+ A07S, A08S
AO9T, A10T | EACO7 — | — . | EACO7+ AO7T, AOST
AO9V, A10V | EACOS || ——— | EACO8+ AO7V, AO8YV
BO9D, B10OD EACO9 — " || ——— | EACO09+ BO7D, BOSD
BO9E, B1OE EACLO — o || ——< | Eaclo0+ BO7E, BOSE
BO9H, B1OH EACLL — || ——< | EAC11+ BO7H, BOSH |
*Note: Collector of a Grounded-Emitter Transistor.
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TABLE II-9

SCAN ADDRESS

201A LINE ADAPTOR SCANNER

INTERFACE SIGNAL LOGIC LOGIC SIGNAL INTERFACE
CONNECTION NAME SYMBOL SYMBOL NAME CONNECTION
All1D, A12D SCAN 0 —_— —— BXMT- CO3D
A11E, A12E SCAN 1 —_— —_—— BAD1 - CO3E
Al1H, Al2H SCAN 2 — > —_—— BAD2- CO03H
Al11K, Al12K SCAN 3 —- — - BAD3- CO03K

B12M BLKBTO —_— — GND DO1M

B12P BLKBT 1 —> —_—- GND DO1P

B12S BLKBT?2 — —_— GND DO1S
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TABLE II-10

SCANNER CONTROL SIGNALS

201A LINE ADAPTOR SCANNER
INTERFACE SIGNAL LOGIC LOGIC SIGNAL INTERFACE
CONNECTION NAME SYMBOL SYMBOL NAME CONNECTION
B12D PRYREQ “ev | —2o | porQe DO1D
B12E SPSVC e | — | sso+ DO1E
B12H PGENB "o | — 2. | pGENB+ DO1H
B12K BLKSEL | —a> = | BKSLO- DO1K
B12T DTALST e — T DLOST+ DOLT
. Bl2v HERE * — *. | LACHK- DO1V
AL1M, Al2M DEVSLI1 5 | ————<. | DSL+ C03M
ALLP, Al2P DEVSL?2 —_ ESL+ CO3P

*Note:

Collector of a Grounded-Emitter Transistor
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TABLE II-

11

TRANSMIT CLOCK

201A LINE ADAPTOR MULTIPLEXOR
INTERFACE SIGNAL LOGIC LOGIC SIGNAL INTERFACE
CONNECTION NAME SYMBOL SYMBOL NAME CONNECTION
A13S, Al4S CK201A — — CK2000 | DO3S
A13T, Al4T CK201B —— —_— CK2400 DO3T
A13V, Al4V CKTLPA ——— _—
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PDP-8/201A LINE ADAPTOR INTERFACE
FOR USE WITH A
PDP-8 WITHOUT USING THE DATA-BREAK FACILITY

The only difference between this version of the
201A communication adaptor and the basic 201A communication
adaptor presented in Appendix I is that it uses a character
buffer internal to the 201A line adaptor interface instead
of using the data-break facility and PDP-8 core buffers. This
necessitates the addition of control circuitry to transfer
characters between the SDR register and this internal buffer
(BUF) and additional micro-instructions to read, write, and
clear BUF. The additional device code for the set of IOTs
is taken to be the fourth in the set used by 201A communica-
tion adaptor (see Programming and Control Considerations).

This set of IOTs is defined as follows:

Read Character Buffer (6XX1)

This micro-instruction causes the contents of the
201A line adaptor character buffer to be logically ORed

to the accumulator.

Clear Character Buffer (6XX2)

This micro-instruction causes the 201A line adaptor

character buffer to be cleared.

Write Character Buffer (6XX4)

This micro-instruction causes the contents of the
PDP-8 accumulator to be loaded into the 201A line adaptor
character buffer (BUF).

In order to use the same basic 201A line adaptor,
the data break control signals were simulated, except that
the transfer is to and from BUF instead of core. The re-
mainder of the Appendix presents the detailed logic circuits

with a brief description of their function.

ITI-1



ITI-2

Pseudo Data—Break Control (Diagram III-1)

Through the #BKRQ flip-flop, the line adaptor ini-
tiates the transfer to or from the SDR register from or to
the BUF register. When #BKRQ is set, the direction of trans-
fer is specified by the DICTL signal. The #BKRQ flip-flop
is cleared by the first BTl pulse after it is set. The next
BTl pulse is used to generate the #BRKDN signal which causes
the reading or strobing of the BUF register. The #BRKQ flip-
flop is set each time the frame counter overflows while in
the text state and when the line adaptor first enters the
transmit state to fetch the first character to be transmitted.
All of the logic in Diagram III-1 is in Bay 2 of the inter-

face.

Control Gating (Diagram III-2)

The PDP-8's address-accepted signal is simulated by
the ADRAC flip-flop, and the buffered-break signal is effected
by the BBRK flip-flop. The sequencing through the states ef-
fected by BBRK and ADRAC is accomplished by the BT1, and BT2
pulses. The BUF register is cleared by a PDP-8 power clear
signal, an explicit IOT, and by the interface before it loads
the SDR register into it. The signal used to load the SDR
register into BUF is READ, while LOAD is generated by the IOT

used to write or load BUF from the PDP-8 accumulator.

BUF Register (Diagram III-3)

Diagram IIT-3 shows the internal buffer register.

BUF Gating (Diagram III-4)

Diagram III-4 shows the drivers and control gating necessary

to load the BUF register into the PDP-8 accumulator.
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SDR Register (Diagram III-5)

Diagram III-5 is a revision of Diagram 1, described
in the report, to reflect the loading of the SDR register

from BUF instead from the buffered memory buffer.

Device Select Code (Diagram III-6)

The device select code is a two octal digit number
which selects an external device during an input/output opera-
tion. The device code appears in positions 3 through 8 of the
memory buffer during an IOT instruction, alerting the external
device when it is being selected.

This version of the 201A L.A. has associated with it four
separate device codes as discussed above. In order to specify
the four devices it is sufficient, because of the aforemen-
tioned requirements, to define only a four-bit number, which
appears in positions 3-6 of the M.B. during an IOT instruc-
tion. This number must also be realized in the hardware, and this
is accomplished via an R002 diode module.

Thus to specify the desired set of devices codes the
appropriate diodes are removed. For example, using the set
40,41,42,43, as before, the diodes connected to pins E, H, L,
and P must be removed.

The remainder of Diagram III-6 shows the gating neces-

sary to obtain the signals to identify each of the devices.

Device Selection Gating (Diagram III-7)

The gates shown in Diagram III-7 are located in Bay 2
and provide the signals to differentiate between Control Word

1 and Control Word 2 operation.
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Interrupt Control (Diagram III-8)

Every time a character is transferred between the
201A L.A. and the BUF register, a character service flag
(#SRSV) is set, as described before.

This flag in turn sets the appropriate flag, transmit
(XINT) or receive (RINT), which causes an interrupt request.
If interrupts are enabled in the PDP-8, a program interrupt
is generated. Via the appropriate IOT micro-instruction, the
program can identify the device causing the interrupt. The
SKIP signal will be generated and a program skip forced if
this IOT is executed. It is the program's responsibility to
clear the interrupt after it is identified, and the remainder

of the gates allow for this.

Extended Accumulator Control (Diagram III-9)

In order to provide the IOT structure described
under Programming and Control Considerations, the extended
accumulation (EAC) buss was implemented. The full power of
the EAC is not realized until there are multiple devices using
the buss, since it provides the mechansim for multiple inputs
to the PDP-8 AC. Diagram III-9 shows the gating necessary to

generate the SKIP signal on a skip under mask IOT.

Accumulator Input Gating (Diagram III-10)

Diagram III-10 shows the buffers which gate the EAC
buss onto the AC buss. For other devices to use the EAC buss,
they need provide only the appropriate input to the ENBL gate
and the gates for the EAC buss.

Extended Accumulator Buffers (Diagram III-11)

Diagram III-11 shows a set of buffers necessary to
accomplish the inversion to gate the EAC onto the AC. The

clamped loads for the EAC buss are also indicated.
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Miscellaneous Circuits (Diagram III-12)

Diagram III-12 is best described as the left-over

circuits without a logical home.

Cable Layout (Diagram III-13)

The input/output cables for this version of the 201A
line adaptor are shown in Diagram III-13. The correspondence
between signal names, module positions, and pin connections
for the 201A line adaptor and the PDP-8 are given in Tables
ITII-1 through III-4.

Module Utilization (Tables III-5 through III-8)

Tables III-5 through III-8 give the module utiliza-
tion for this version of the 201A line adaptor. In addition
to the module utilization, a complete signal name map is also

shown (Tables III-5 through III-8).
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TABLE III-1

BUFFERED ACCUMULATOR OUTPUTS

201A LINE ADAPTOR PDP-8
INTERFACE SIGNAL LOGIC LOGIC SIGNAL INTERFACE
CONNECTION NAME SYMBOL SYMBOL NAME CONNECTION
AOLD, A02D BACOO — % | ——< | BACO ME34D
AOLE, AOZE BACO1 —o | ——< | BACI ME34E
AOlH, AOZH BACO2 —< | —— | BACZ2 ME34H
AOLK, A02K BACO3 —« | —— | BAC3 ME34K
AOLM, AO2M | BACO4 ——< | ——— | BAC4 ME 34M
AOLP, AO2P BACOS — <. | —— | BACS ME34P
AOLS, AO02S BACO6 —< | ———< | BACS ME345
AOLT, AO2T BACO7 —o | ——— | BAC7 ME347T
AOLV, AO2V BACOS — | ——— | BACS ME34V
BO1D, BO2D BACOO — < | —— | BACY ME 34D
BOLE, BO2E BACL0 — o | ——= | BACI1O MF34E
BO1H, BO2H BAC11 —_—o | ——— | BACI11 MF34H
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TABLE III-2

ACCUMULATOR INPUTS

201A LINE ADAPTOR PDP-8

INTERFACE SIGNAL LOGIC LOGIC SIGNAL INTERFACE
CONNECTION NAME SYMBOL SYMBOL NAME CONNECTION
AO5D, A06D ACOO — | — ACO PE2D
AOSE, AOGE ACO1 e —= AC1 PE2E
AOSH, AO6H | ACO2 — | — AC?2 PE2H
AO5K, AO06K ACO3 e — AC3 PE2K
AOSM, AO6M ACO4 .| — AC4 PE2M
AOS5P, AO6P | ACOS5 — | —= ACS PE2P
AO5S, A06S | ACO6 —_— e — ACG PE2S
AOST, AO6T | ACO7 — e | —= AC7 PE2T
AOSV, AO6V | ACO8 — | — ACS PE2V
BOSD, BO6D | ACO9 e — ACO PE2D
BOSE, BOGE AC10 — | — AC10 PE2E
BOSH, BO6H AC11 ] —1 AC11 PF2H |
*Note: Collector of Grounded-Emitter Transistor
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TABLE I1

TIMING CONTROL SIGNALS

I-3

201A LINE ADAPTOR PDP-8

INTERFACE SIGNAL LOGIC LOGIC SIGNAL INTERFACE
CONNECTION NAME SYMBOL SYMBOL NAME CONNECTION
BO1S, B02S BTIC — || ——— BT1 MF345S
BOLT, BO2T BT2A — Y — BT2A MF34T
BO1V, BO2V BPCLRC — || — = |8 gggiﬁ MF34V
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TABLE III-4

PROGRAMMED INPUT/QUTPUT CONTROL

201A LINE ADAPTOR PDP-8

INTERFACE SIGNAL | LOGIC LOGIC | SIGNAL INTERFACE
CONNECTION NAME SYMBOL || SYMBOL NAME CONNECTION

I v

BO5M, BOG6M INTREQ "1 *i IgggﬁgggT PF2M
BOSK, BO6K SKIP "1 *i SKIP PF2K
BO1K, BO2K 10P1 N > 10P1 MF 34K
BO1M, BO2M 10P2 — = = 10P2 ME34M
BO1P, BOZP 10P4C | ———o = 10P4 MF34P

*Note: Collector of Grounded-Emitter Transistor.




ITI-23

*6-II1 3JT14dVL

A STEAN9 GNIEN3 Z1SA3Q T18WE T1T18WE JY¥12d8 2u13d8 A
N ___-602v8 STBAND TISA3IG  dINS ONTEN3 Z1SA3Q _ N ] . L ! n
1 ALIVE T112v3a  T18N3 €dIXS ZISA30 ZONA3D 0Tgwd Ol6wg vZi®8 vzZie |1
S _I12¥3 -1123vg  112v8 2401 2ZAGNA3IQ 80 GNWd 608NE  609WE D118 118 S
¥ -113v3 012v3d -112ve +1INIY 13SdY9 -108k8 d
d 012v3 -012v8 0I3Ve 1ONA3Q TISA30 _._BOUAS _806W8  J%d0I 2%dCl  d
N -CIJ2V3 602V3 -0IJvE  dINS 135449 11SA3d N
W 6CIV3 -60IVE _ 609VE  ZdJINS OGNA3C TANA3Q O3YINE DIYINI -B0OWY -BOEGWE 2d01  ZdCI W
1 -603V3 803v3 -60Jvd 1d01 13Sd¥9 -800GWE 3
M 806IV3 -80IVE B80JVE +LINIX EJINS LOSWE dINS  dINS L0GWE 209hY  1dO1 1401
r  -802v3 10J2v3 -803ve 0GM1D 01SA3G r
H L03V3 -J02V8  LOIVE  dINS 2dIXS ¢I1SA3@ 110V 112V —-108W8 -2CONE  11JvE 11I3ve H
3 =102Y3 902Vv3 -L0IvE 1dINS OOGMLD CANA3G 4
3. 90C3v3_-90J7vE _90I3vE  TEN3 1dINS BCAWE 01Jv 012V 909WE _ 909W8 012vd _ 013ve 3
d -9G3IvI d¥S1SL -$00ve ¢dOl dNS1SL LO8Wd 6C3IV 60V -908K8 -908W8 602VE8 6CIOVE d
2 STHANS o 2
| 9
v e . N

LOTY _ 1%T¥  tO1ly T4 To0CY T1T1¥ 120M 120M 120 120  120M _12ZCM
L 918 s1¢g v18 €19 218 118 cig €08 808 109 9ce 508 404 €08 204 108
A SIVAN9  ON13S +IV01 8GOV 800V SOQEWS. . SO9WE  BOIVE.  8CIvE A
n AQ13S SIVOND ZISA3Q0  +Ival n
L 13Sd¥9  6€QIV3_AQTI3S_ . ZaMmi)d LOJIV  L03V -S0dW® -908wE L00VE  20JvE L
S S02V3 -602vEe S03vd QaNI3S IISA3a 16N3 903V 903V %0GWE %0OWS 90IvE 90JvE S
¥ -S0IV3 H00V3 -GOTVE S(CEhE T1OM1D 1401 e o
d 40IV3 -%03V¥8 H»0IVE -9CEWE 01SA30 S0V SOOV -H0EWE -H0EWd G0OVE <0IvE d
N =%03v3 €03V3 ~403v8 GONI3S CGAM1D B3IUINI [P N
W €02V3 -€00vE €0OV8 SOEWE +2val $0JV 40DV €09W8 €08WS +0JIVE %0IVE W
1 -£03Jv3 _203J3v3 |m.tu<‘m< -oC9nd__ ~3JvAl R 1.
» 202v3 -godve z0Jvd aNI3S  D9d0I  +INTY €0IV €02V -€08WE -£08WE €0IVE €03VE
rf -202v3 103v3 -205ve 4CEwWE  +d01 . T
H 1I6IV3 -102vE 103VE -9 CEWE J312d8 O3UINI 202V 20IV  Z0EWE ZCEWY Z02vE <C0dvVE H
3 ~102v3 002v3 -10IvE ONI3S ¥1Id8 i e 3
3 002V3 -002v8 00JvVE €08WS ZIVON9 T¢IV 102V 108W8 109W8 102ve 1io3ve 3
0 -002V3 dX¥S1ISL -COIVE ~€£CEWO  #IS¥8_ #INIX R 003V 00ZV__008WE CCHWH COJVE 002vE Q
2 GIVOND Z1IVON9 J
8. - R - I
v v

LOTY T4%1Y¥  20T% 200 L0TY  T1ly T20M  TZ20M  120M 120M 120 12ZCM

317 E3T] Y1V etV Ztv 1iv o1V 60V 80V LoV 90V S0V OV €0V 20V 10V

(IV3YE ViVa INOHL1IM) NOXLD3S NOWKO?D *** 1 13NVd



PR OOWLT I JEZ0 - D>

111-24

1048vD#

ON1Y#
+0Unl#
AQUiS#
+0WI1#
+3d83#
+dVd#
+1S70#
+ASUS #
+J3Y#
+LNX ¥

928

COWVAQAWULIDNIXYAIXEZA0axnnFD>

SOSOM

82y

v

"9-1II 414Vl

112V
Cidv
+311uM
+11408
+014n8
602V
802V
+311 uM
+604N8
480404
LOOV
S0V
+311¥M
+LCdrd
+904N4

€e1y

T4

(T4 )

SQoV
40V
+311dM
+504049
+%0404
€00V
203V
+3114M
+€04N8
+2C4ng
103V
00dVv
+311dM
+1cdng
+0043n8

[RAR

L 24"

av3y
-11)ve
illve
~1TdS#
~114n89
+11409
avon
ava
-C1Jve
01ovd
+013nNe
~0TY¥SH
¥v3iio
-01d4n8
avol

S0y

9V

Olv3¥g Viva 1NOKLIM)

-Jvyav

clig
+)488
.x:1:1]
Y13d@g
b b1
é4%

#DuMe

119
+Jvsay
=Jvday
413 d9
-JVEUV

114

202y

€29

av3iyd
-603Jvd
60JvVe
-604S#
-6cC4ng
+604n9
avol
av3d
-80Jva
8Gove
+804N49
-80dS#
yv3 )
-80340n9
avo

S02d

€V

NOI133S NOWWOD

GNGIY
2118
aviy

J312d8
¥v3Ii3
veig
cld
Jne
119

-3J11dM

+31 THM
€IS A3Q
€amMLd

L0101

Z2ed

av3y
-L02vy
L00ve
-40USH
-1030n8
+1C409

avol

avad
~-90Ive
9GIve
+904nd
-90uS#
¥V I
-904ns8

avo

QCcy

2ev

avoi 112V A
avo ¥¥31D  IIa o1V N
110viGc -2vO01 1
€aMLD €CM17 T1Jva -112va S
3+dol 2401 CIJv3 -0TJvi o
-311 UM ‘ 602V¥3 602V d
-311%M ¥¥11D 80IV3I  80IV N
GNOd¥ GNdTD  202v3 -JVG1 W
€aMLD  +93u# +IVUCV  SO0IVI -600VA )
1401 GONG3Y¥  ¥218 SCIV3 -802v3a X
€1SA3G  +XyusE %03v3  L0IV P
€1SA3G  ONYTJ +AS¥S#® €06IV3 903V H
€ANAIC  +33¥¥ Z02v3 -val 4
-80YWE £ONAIG COMLD  ICOV3 -200vd 3
-L08WE 13SdY9  T¥d0l 0CIV3 -902v3 @
3
]
I A
1118 Tccd  TIT¥  2COM  €elv
124 ozy 618 elg L8
gviy Gv3¥  Qv3¥  -23¥F  GOIV A
-502VE -£6IVE -102vd —-ASHUS# %0V 0
G0JvE8 €0JVE T0JVE_ _+INI¥  -OVG1_ 1
-GOYSH -E0USH ~TOUSH#H -502v3 S
-G03N9 -£CJNE -103N8  ¥13d8 -»02v3 ¥
+504N8 +€04N8 +104N9 01SAIG €€V d
avol  aQvol  avcl %401 20V N
avay ¢viy Qv -3va1 W
—4073VE -20°VE_-00JVE -1wX# -€£02v3 "1
$0IvVE 200vE 00JvE —-ASuS# -203v3
+503N9 _+203n9 +C0JNE  +INIX 109V
~50uS# -ZOUS# -COUSH 002V H
¥V3ITD ¥V3IZ V3D vI2d8 -Gl 4
—»04n8 -20d4nd -00d4N8 0TSA3G -102va 3
avol avgl  aved %d01 -003v3 G
)
9
v
$6Z¥ S02¥ SO  202Y €¢Iy
12v ozv 61V 8iv Liv
*** 1 13Nvd



II1I-25

A 1aN3#
n S3dCI#  alIsve
i ~DAS¥ NI0Te#H
S GNASO#¥ T34
¥ -il0US# oY 43#
d___+9CUSH# -ASLC¥ SIJCI#  ONI#
N ONASO# -ASLO# -JAS# 1CNJ#
W +G0US# ONASGHE  -AQH -TeN3#
7 -%0uS#  +423Y#  14S3IN +1ENIH
N ONASG# —-UWdI# -AS10# -XVN3#
£ +CCUSH NOUHI# -CWol# +XVN3#
H_ —COYSH# NOYHI# = Td4#¥ +0udEs
4  ONASO# +ASLGH  #0UMH
3 -108S# ON3dO¥ +3d483#  Tug#
0 -COMSH 1ON3# SDJOI# SNSHes
o) 891S%e
8
Y I .
Z00¥ 11148 1219  LOTY
914 s18 149 €19
A dSO¥Z# SSEN#  4SOWH
n PPEL +604S# +LCHSH
1 2d3# -114N8 -6C:SH# ~LOUSH
S  HI1ON9# WS8BWH# -0T14M8 -8(4NE
4 ~ALVd# -OTUSH -CTYSH# -8CUSH
d  +ALVd# LITHSH +GTUS# +80u¥SH
N 1dIHS# LAIHS# 1JdIHS#
W 37dd# -T14S# ©SEWH# YSHWH
3 —1IS# +T1YSH +60YSH# +9CUSH
N +1TuS# WS YIZ# -8BOUSH -9 CuSH
r +E60¥SH +LOUSH
H  »1aN9# -60408 ~LC4N9Y
4 +0TuS# ¥SW3IZ# ¥SLIZ#
3 +d490S#¥ 14IHS# -60dSH# -LOUSH
G L13IHS# 1JIHS# 13IHS#
2 H1ON9#
g
v
<02 1024  SCTZ¥  sCey
91V S1v 21V €1V

+SO#
~SO#
-AS10#
+ASLOH
18Qu#
+Qu#
AIS#
ATLSH
-AQ#
+ AGH
ai1ad#
10¥v3#

L01%d

<19

SO WA
+5CUS#
-G90uS #
-903n9
-90uS#
+90USH
L41HS ¥

us en#
+90uS #
-20uS#
+50uUS #
-s¢ang
s u3Iz #
-504SH#
L3ITHS #

s0cd

Zlv

=JASH
W¥O01I#

“INASH
YTOMd#
EYONO#

1YVASH

-3 u¥
-ASYS#

~NASY#
¥IMd#
~NASY#
+ASYSH
EYAN9I#

Q¢

dSOW#
+eCusSH
-£0dS#
-40d4Ng
-20dS#
+70US#
14IHS#

USOh#
+CO0USH
-Z0usH#
+E0USH
-¢03ng
USYAZ#
-e0dsS#
1JTIHS#

s0cu

11V

L-TII1
Tecyd#

ONI#  USHW#

LWX 3%

NOHUE#

1% dWF #

¥15d €

14V IS# ¥IIMd#
—~INAS #
300 1%

TodhWl#

209y 2094

cig €Co
USOW#
+104S#

-104S# -Cc3ng

20408 YSOWH

-20uS#H T ]

+20US# LJIHSH
14 IHSH

USTW# —00USH

+00USH +CCUSH

~COdUSH USOUIH
+10YS#H
-104n8

uSYIZH +0¥#

-10uS# LdIHS#®
L4THSH

502y 102y

ol 60V

(WV3¥8 VIVO L1NOH1IM) # vOldvov INIV/O 1u¥0d

974V.L

LIIHSH
14s3#
M2010#

OhdnWl#
1uviS#
YySOUZ#
YN 3#
NAXeG#
1WX3#
+eYd#
OvdWl#

20949

808

+LhX#

~3LINX#

+33u#

-3034#

111y

80V

AI0D#
-33u#
AYS #
— LW X#
LS #H

OCEdWl#

eSO Z#

uSYIZ#H

=ASLGR
2ICTO#

eEdinl#

2094

104

Tug¥#

ISSOV#
1S9CGvH

=-J34#
+0Wd1#
x1d6#

AC9CVH
XF90V#

SOONO#
+0SOY#

FOONO#

Cued

Lov

-31WX#
XILSH#
+1lhX#
-LHX#

YIIMd#

=323u#
HIYS#
+J34#
=J3u#
1M d#

ccey

90d

ONSY#
=J234#
CUNLICH
=J34#
TONLIG#
-J)3Ju#

1604

LEWT#
1Q0#
LEWTH#

LEMH
Le#
LEN#
LEN#

aLod#
102
GLUD#

10sM

s0%

1Su#
1Su#
AN SY#
+OUL X #
= L X#

1 4n0#
CUNLO#
-3INTW
+30) d#

1LNO#

T1NO#
TAN1O#
+3INI 14
+1H0S#

i1y

SOV

108-A# A
n
1
108+A% S
2135 #H T09-A¥ ¥
i LUD# TOY+A# d
9¢ I# 107#% BAGUIE N
9ETH "
YEONO# Y1302% +0unL®
YEANSH  9SUH M
190y r
1804#% +0SDY#  H
IS # gusH 4
4qun 3
NIS# YEONO#  TANCH @
9E ONO# HEANO # 3
4
o v
106M dvi3  ZC9M
404 €08 208 108
ACYULS# A
AVII0# AQYLSH n
1
€CuSH S
QYISH XI-EF ZOANSH SUISH ¥
+$2# 812S# d
Y 01# +S0# N
0 1% AVI3CH 813G0% W
7OOND# ..8CGSO# QONIY¥# 1
ZCON9# BAQYL# ¥
-Qu# ONTd# Qa¥S#
~Q¥%  INI¥¥ €90SI# H
NIUSH asus 4
+234# 4SNIu¥  €aus 3
CMO¥SH. 0K _ZOONOA_ 8ASHE T
OONO# 20ON9# 3
8
v
106M  T11¥  ¥vl3 OD1lozM
oV €0V Zov icv
=<+ Z 13NVd



I111-26

ToaxXYaXZoeaxuwro>

o0 WU

COWOWMULIDOY JTZo -0

Y304 840 1#
802v8 0IJVE I9CNJ# O9ONI¥ L1UiS¥#
80Jv8 C1OVE 19GNO# O9GNI# ~D3d#

~€ud3% -TYUdD# +Qudl#

-e¥d I -1edI¥ -~ LWNX#

. FEMJOH +THJIA 4EUM +Tud¥ -Ondl#
XNVAT# XNVCT#  +2¥dé +0dd#

UAQW U0 6SAWC#
6COv8 113vE [9ON9# O0Yd3# HWIDMdH
602vE 113V T9CNSH¥ Ou33# 3IZ7y3¥

+2d¥340¥ +CH3D0# +C¥dF  +OUIH 6SONON
~2¥3T# -O¥AIR  ~DASH

"8-ITI HTI9VY.L

Td1OMdA ¥13MaE

-cudd# ~-0udI¥
XOvaly¥ xavais

I2¥d#  3T7ud#

+14d#® MOOTID# 64dnl¥
T9CNO# QFONO#H 6SANI#

SQ2y sCir £02y $0cd <09y
[4%:} 113°] 0tg 6c 8 829 129
L31IC 1T13Jv3 sQav3
T1GVIGC Q13vd %0odv3
e #1S¥E . _+18N3# +78NIN
+0SCu# 1GuvI# +aSI0#
+(0SCY# ONIY# +0dLX¥H
112v3 66OV €0IV3
Qlav3 80J0v3a Z0Jv3
+XVNI# + T NI# +ENIH
. *GUWLE +ASOYH
AQYLIS# +UVd#
LG3IV3  100v3
802v3 9Q0vi  00JVv3
+XVNI# +1GN3# +TONIH
+CY40# +OWJI# +1STA¥
he - 10F S +Jd93# +ASUSH
€21y €<y €2y
2ev 1ev otV 62V 8ev L2v

+ALVdH AGY1SH A
Tuvd# +AQ# +QWdI# LOYYON ASHSI# ONACE o n
XNVQI¥ ONYVd# 42384 +0UIXE -0STIOH +OWSI# il
~XUNI¥ —ALVd# ONYVI¥  -C¥F +LWX# -OSDU# +GWHI# ONACH R
¥d01  +0¥#  +A0# T¥Vd# ASUSI¥ -373u# +33u# +7d934 ]
YSHWH ~XYNI# ONUVA#E D118 +OWdIN  +1WXH#  —AQE ONACH N d
-XYN3#  +D3U#  +MNU8E  +I3JUH +DYLX¥  —AGK +Tdd# N,
¥30I%  ONXVH#  ONXVH  #1S¥8  +0U# +OW31# GNAGH ONAGH W
+0YLXH ¥0079% NONYEN  2d3#  LWX3I¥ +Cud#  +2ud# 1
¥SOUZ # ONXYN  #1SNE +LWX# +OWII# +€d4# ONINXH %
~TENI#  2ZAMLD +IVHAV +T1uS# +D3¥# -JIWX¥ ACQULSH r
-JINI#  ONT9# OVOVE  2d3#F  WINIH -ITLWXH ONAWXH H
WWANI#  ONTE# %2019# +AS 10# ONIWX# LO¥VI# 4
~IENI # aN18# +0u# +0S10# ONIWX¥ 3
%d0 1 T0MLD 2da# +0SDU# +QUWLH a
]
8
) o v
€09y  I11¥ 160Y 1214  121¥ 1218 T111¥  1oCw i
9zd 528 vza €28 2z2e 124 0zg 618 818 __ L1d
NOYHI# NOUHIA +23u# +ALVdR A
02V  CCOVE  102vE  AiDVE -LWX# +€¥4# N
%0IVE 000vE T10IVE ALIVE +23¥N -LWXN _-ASLO¥ _ i
ASYS3I# -ASHESH -LWX# LYVIS# 30124 +481d# S
~DYLIX# -ASUSH +1nX# -OWIT# 10DVE ¥
+DYULIX# +ASYSH +1ST1A¥ +QUWLH -D3¥F  +EuI# NWANIH ~ALVd# d
SWANT# MWANI# NWANI# MYWANI¥ 13iSu# ‘ _4Edd® N
118 NERE]L ~IASH NI 374¥3# W
+0YIX#  +S3#  202vE 907vE +DUNEH_ +QW1# +3INLI#__ ]
~DYIX¥  -SO# 200VE  S0OVE ¥IIMAH HIDMd# ¥ IMdH ¥I0TIOH M
+0US0Y# +0S10#  +YVd# +]dE3# +LWX# __#3NIT# ©
154# Tuva# ~-234# -INI# H
YTIMd# YTIMd# Y1IMd# YIIMd# OZUNDH 6TONI#  LODVE . . 4
-GSOU# -ASTI# LYVISH OVOVHE AWANIW -AGH 3
NOYYE#  XOLSH MWANI# MNWANI# +EYd# @
0ZON9I# 6TCONI# 2
€
v
502¥  502¥ S0ZY¥  G02Y 1024  1024- 102¥ z02y
92V s2v yzv €zv Zev 12v oev 61V 81V LIV
V398 VIVQ LACHITH) # ¥0LdVOYV 3INI1/0 LuGd “**7Z 1aNvd




Unclassified
Secunty Classification

DOCUMENT CONTROL DATA - R&D

(Security classification of title, body of abstract and indexing annotation must be entered when the ovetall report i classified)

1. ORIGINATIN G ACTIVITY (Corporate auttior) 26. RE_IiGRT sgc;fana C LASSIFICATION
nclassizrie
THE UNIVERSITY OF MICHIGAN - :
CONCOMP PROJECT 2b. GROUP

3. REPORT TITLE

A 201A DATA COMMUNICATION ADAPTOR FOR THE PDP-8:
PRELIMINARY ENGINEERING DESIGN REPORT

4. DESCRIPTIVE NOTES (Type of report and inclusive dates)
Technical Report

5. AUTHOR(S) (Last name, first name, initial)

WOOD, David E.

6. REPORT DATE 7@ TOTAL NO. OF PAGES 7b. NO. OF REFS
February 1968 134
8a. CONTRACT OR GRANT NO. S&a. ORIGINATOR'S REPORT NUMBER(S)

DA-49-083 0SA-3050

b. PROJECT NO. Memorandum 15

c. 9b. OTHER Rgpo RT NO(S) (Any other numbers that may be sssigned
this report,

d.

10. AVA ILABILITY/LIMITATION NOTICES

Qualified requesters may obtain copies of this report from DDC.

11. SUPPL EMENTARY NOTES 12. SPONSORING MILITARY ACTIVITY

Advanced Research Projects Agency

13. ABSTRACT

This report discusses the design and use of equipment built for
data communication to and from a PDP-8 through a 201A data set.
The purpose of the data communication interface is to allow a
PDP-8 to send and receive digital data through a 201A data set

in half-duplex mode. Basic design objectives and decisions 1
are described first. A brief overall systen description together
with a sketch of a data format scheme and programming considera-

tions is followed by a detailed description of the interface
logic.

DD 1525':4 1473 Unclassiifyihé’d

Security Classification



Unclassified

Security Classification

KEY WORDS

LINK A LINK B LINK C

ROLE WT ROLE wT ROLE wT

Data Communication
Logical Design

Data Transmission

Serial Synchronous Data Transmission

Digital Computer Interface

INSTRUCTIONS

1, ORIGINATING ACTIVITY: Enter the name and address
of the contractor, subcontractor, grantee, Department of De-
fense activity or other organization (corporate author) issuing
the report.

2a. REPORT SECURITY CLASSIFICATION: Enter the over-
all security classification of the report. Indicate whether
“‘Restricted Data’ is included. Marking is to be in accord-
ance with appropriate security regulations.

2b. GROUP: Automatic downgrading is specified in DoD Di-
rective 5200, 10 and Armed Forces Industrial Manual. Enter
the group number. Also, when applicable, show that optional
markings have been used for Group 3 and Group 4 as author-
ized.

3. REPORT TITLE: Enter the complete report title in all
capital letters. Titles in all cases should be unclassified.
If a meaningful title cannot be selected without classifica-
tion, show title classification in all capitals in parenthesis
immediately following the title.

4. DESCRIPTIVE NOTES: If appropriate, enter the type of
report, e.g., interim, progress, summary, annual, or final,
Give the inclusive dates when a specific reporting period is
covered.

S. AUTHOR(S): Enter the name(s) of author(s) as shown on
or in the report. Enter last name, first name, middle initial.
If military, show rank #nd branch of service. The name of
the principal author is an absolute minimum requirement,

6. REPORT DATZ: Enter the date of the report as day,
month, year; or month, year. If more than one date appears
on the report, use date of publication.

7a. TOTAL NUMBER OF PAGES: The total page count
should follow normal pagination procedures, i.e., enter the
number of pages containing information.

7b. NUMBER OF REFERENCES: Enter the total number of
references cited in the report.

8a. CONTRACT OR GRANT NUMBER: If appropriate, enter
the applicable number of the contract or grant under which
the report was written.

8b, 8, & 8d. PROJECT NUMBER: Enter the appropriate

military department identification, such as project number,
subproject number, system numbers, task number, ete.

9a. ORIGINATOR’S REPORT NUMBER(S): Enter the offi-
cial report number by which the document will be identified
and controlled by the originating activity, This number must
be unique to this report.

9b. OTHER REPORT NUMBER(S): If the report has been
assigned any other report numbers (either by the originator
or by the sponsor), also enter this numbexj(s).

10. AVAILABILITY/LIMITATION NOTICES: Enter any lim-

itations on further dissemination of the report, other than those

imposed by security classification, using standard statements
such as:

(1) ‘“*Qualified requesters may obtain copies of this
report from DDC.”’

(2) ‘“‘Foreign announcement and dissemination of this
report by DDC is not authorized,’’

(3) ‘‘U. 8. Government agencies may obtain copies of
this report directly from DDC, Other qualified DDC
users shall request through

(4) *“*U. S. military agencies may obtain copies of this
report directly from DDC. Other qualified users
shall request through

i}

(S) ‘*All distribution of this report is controlled. Qual-
ified DDC users shall request through

”
L]

If the report has been furnished tc the Office of Technical
Services, Department of Commerce, for sale to the public, indi-
cate this fact and enter the price, if known.

11. SUPPLEMENTARY NOTES: Use for additional explana-
tory notes.

12. SPONSORING MILITARY ACTIVITY: Enter the name of
the departmental project office or laboratory sponsoring (pay-
ing for) the research and development. Include address.

13. ABSTRACT: Enter an abstract giving a brief and factual

" summary of the document indicative of the report, even though

it may also appear elsewhere in the body of the technical re- .
port. If additional space is required, a continuation sheet shall
be attached.

It is highly desirable that the abstract of classified reports
be unclassified. Each paragraph of the abstract shall end with
an indication of the military security classification of the in-
formation in the paragraph, represented as (TS), (5), (C), or (U).

There is no limitation cn the length of the abstract. How-
ever, the suggested length is from 150 to 225 wonrds.

14. KEY WORDS: Key words are technically meaningful terms
or short phrases that characterize a report and may be used as
index entries for cataloging the report. Key words must be
selected so that no security classification is required. Identi-
fiers, such as equipment model designation, trade name, military
project code name, geographic location, may be used as key
words but will be followed by an indication of technical con-
text. The assignment of links, rules, and weights is optional.

GPO 886557

Security Classification






3 9015 03527 4854

UNIVERSITY OF MICHIGAN

1)



