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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. In 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 overdall 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 1is
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 20lA 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 IOTs 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) (AC5)

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. 1If the TEXT bit is
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 is 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) (AC11)

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 is not present
b. CLR SEND is not present
c. SET RDY 1s present
d. CAR DET 1is 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 is 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. In 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 1s 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 201A 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. If 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 utilization 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.



-17-

‘g-ddd °Y3l woxJ poMaTp o3ueydxXyg 93BSSON B

Jo uotrielusasaxd redrydean

"t 9an3dt4

LNIWOAITMONNDV 9SW - HAXVHSANVH dIMSNV
ILVLS dNIT
zavd —_— cavd
S 1avd 14vd
—_— zd0d z00d
1204 S 1204
XLi -_— X.Ld
_— ADV _— LXdl
ZNAS — ZNAS
— INAS —_— INAS
SLNILNOD ENIT
B
H F { YR — 1T L3a ¥v)d
e "da sa 01 INIY
= | 6 AQY WYL
1 |s AQY¥ 1dS
L 3 .W—.D
} { — LX3lL
s a '2°al o dvd AHD
j°s°a S aNgs ¥10
o akl -+ 54 v 0¥ LWX
" 1 < angs 03¥
"0t 'S°da z Joyyd dvd
1 L1SOT V1vd
||||||||||||| 0 VT4 LNI
e o w w m > n o w o m -3 wn
& & 8 8 =2 2 zZ S a6 a8 2 z =
o — N — ) — N — 3 o SNLVLS TOYLNOD
4141
oﬂﬁﬂﬂ< LIKNSNVYL IAT30TY GAILOV FAIFDIY

SHLVLS HOVAYHLNI



-18-

Serial-Deserializer Register (Diagram 1)

This is a 12-bit register with high-order position
#SRO0 and low-order bit #SR11l. Serial data are shifted into
#SR0O0 in the receive state from the data set on the clock
signal #SHIFT. They are shifted out of #SR1ll 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 but
#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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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.



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 cC 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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P.A. #START
K L
#CLOCK 210
HEEEZ
J
S T
- +
#PWCLR #SYNC
EER ol
R
. #CLOCK
P v
- M L
~ +
#SVC
# N
PWCLR |, ., i
#REC - # XMT -
_ gt XMT
E P S
X R T
#XMT+ #REC+
#RSTRT
P.A.
B27 u

#TFMD - # TFMD+
P Ic%ij
R S8

#XMT-

Diagram 9. STATE SYNCHRONIZATION

#REC-
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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. 1In 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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EACOQO

<
A27
EACO1
<O
#DLST+ \27 # TFMD+
EACO2
O
A27 #STRDY A28
EACO3 EACO9
"%
A27 # TMRD + A28
EAC04
O
A27
EACOS
o
#CLSD+ A27
o PENBL+

|

Diagram 15. CONTROL WORD 1 EAC GATING
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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-8/20l1A 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 is 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 DIAD1l. 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 (DIAD11) 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 W021IMG address card is located in module posi-
tion 1B09. 1If 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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B0O9
D ADDR (0)
o—@
ot * ADDR(1)
of . ADDR (2)
ol e ADDR(3)
c'LJ ° ADDR (4)
o oK ¢ ADDR(5)
oL &— ADDR (6)
cM pe ADDR (7)
@ ADDR (8)
cp * ADDR(9)
ok @ ADDR(10)
oS e ADDR(11)
ol @ ADDR (12)
o u < ADDR(13)

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 1A13
and pictured at the far left of Diagram I-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 I-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 OUTPUTS

201A LINE ADAPTOR PDP-8

INTERFACE SIGNAL LOGIC LOGIC SIGNAL INTERFACE
CONNECTION NAME SYMBOL SYMBOL NAME CONNECTION
AO1D, AO02D BACOO —_— —_— BACO ME34D
AO1lE, AO2E BAC 01 —_— _— BAC1 ME34E
AO1H, AOZ2H BACO2 —_—> —_—s BAC2 ME34H
AOlK, AO02K BACO3 _— S — BAC3 ME34K
AO1IM, AO2M BACO4 —_— —_— BAC4 ME34M
AO1P, AO2P BACOS5 —_— —_— BACS ME34P
A01S, A02S BACOG6 —_— —_— BACG6 ME34S
AO1T, AO2T BACO7 —_— —_— BAC7 ME34T
AO1V, AO2V BACOS —_— —_— BACS ME34V
B0O1D, BO2D BACOS —_—> —_— BACY MF34D
BO1E, BOZ2E BAC10 —_ —_— BAC10 MF34E
BO1H, BO2H BAC11 — —_— BAC11 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) ME 35D
AO3E, AO4E BMBO1 —_— ] — BMB1 (1) ME35E
AO3H, AO4H BMBO?2 —_—n — BMB2 (1) ME35H
A03K, A04K BMBO3- —_— — BMB3(0) ME35K
AO03M, A04M BMBO3 —_— ] —— BMB3 (1) ME35M
AO3P, A04P BMBO4 - —_—O ] — BMB4 (0) ME35P
A03S, A04S BMB 04 —_— ] — BMB4 (1) ME358S
AO3T, AOA4T BMBOS - — _— BMB5 (0) ME35T
AO3V, A04V BMBOS —_— _ BMB5 (1) ME35V
BO3D, B04D BMBO6 - —_— ——< | BMB6(0) MF35D
BO3E, BO4E BMBO6 —_— ] — BMB6 (1) MF35E
BO3H, BO4H BMBO7 - _— —_— BMB7(0) MF35H
BO3K, BO04K BMBO7 —_—s | — BMB7 (1) MF 35K
BO3M, BO04M BMBOS - —_— | — BMB8 (0) MF35M
BO3P, BO4P BMBOS — o — BMBS (1) ME35P
BO3S, B04S BMBO9 —_— — BMBO (1) MF358
BO3T, BOAT BMB10 —_— | — BMB10 (1) MF35T
BO3V, BO4V BMB11 _— — BMB11(1) MF35V
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TABLE I-3

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, AO6E ACO1 * * AC1 PE2E
AO5H, AO6H ACO2 * * AC2 PE2H
AO5K, AO06K ACO3 *:, * AC3 PE2K
AOSM, AO6M ACO4 *: * AC4 PE2M
AO5P, AQ6P ACO5 * * ACS PE2P
A05S, A06S ACO6 * * AC6 PE2S
AOST, AOQ6T ACO7 * * AC7 PE2T
AO5V, AQ6V ACOS8 * * AC8 PE2V
BOSD, B06D ACO09 * * AC9 PF2D
BOS5E, BOGE AC10 * *: AC10 PF2E
BO5H, BOG6H 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
*] *]

BO5K, BO6K SKIP N SKIP PF2K
BO1K, BO0O2K I0P1 I0OP1 MF 34K
BO1M, BO2M I0OP2 I0P2 MF 34M
BO1P, BO2P 10P4C _ I0OP4 MF34P
*Note: Collector of Grounded-Emitter Transistor
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TABLE I-7

DATA-BREAK CONTROL SIGNALS

201A LINE ADAPTOR PDP-8
INTERFACE SIGNAL LOGIC LOGIC SIGNAL INTERFACE
CONNECTION NAME SYMBOL SYMBOL NAME CONNECTION
* * BREAK
ey
BO7K BKRQ# Y <> REQUEST PF3K
TRANSFER
BO7M DICTL - — DIRECTION PF3M
BO7P BBREAK - @ B BREAK PF3P
ADDRESS
B0O7S ADDACC > » ACCEPTED PF3S
B0O1S, B02S BT1C > > BT1 MF34S
BO1T, BO2T BRZ2A - & BT2A MF34T
B POWER
BO1vV, BO2V BPCLRC > » CLEAR MF34vV
*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 stoppedband a PDP-38
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 1ly,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. 1In 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 #B10OCK, #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 Output 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 II-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
A0lD, AO02D BACOOC —_— —_— CACOO- AO1D
AOlE, AOZ2E BACO1C —_— —_— CACO1- AO1lE
AOlH, AO2H BACO2C —_— —_— CACO2- AO1H
AOl1K, AO0O2K BACO3C _— —_— CACO03- A01K
AO1M, AO2M BACO4C —_— —_— CACO4- AO0IM
AO1P, AOQ2P BACOS5C —_— — CACOS5- AO1P
A01S, A02S BACO6C —_— —_— CACO06- A01S
A01T, AO02T BACO7C —_— —_— CACO7- AO1T
AQ0lvV, AQ2vV BACO08C —_— —_— CACO08- AO1V
BO1D, B02D BACO09C — —_— CACO09- BO1D
BOlE, BOZ2E BAC10C —> — CAC10- BO1lE
BO1H, BO2H BAC11C —_— —> CAC11- BO1H
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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+ —_—e — CMBOO- A02D
AO3E, AO4E BMBO1+ —| —e CMBO1- AO2E
AO3H, AO04H BMBO2+ —. — CMBO2- A02H
A03K, A04K BMBO3- . —_
AO3M, AO04M BMBO3+ —a ——— CMBO3- A0 2M
AO3P, AO4P BMBO4 - > —_—
A03S, A04S BMBO4+ —_— @ — CMB04- A02S
AO3T, AO04T BMBOS - —_— —_—
AO3V, AO4V BMBOS+ — —_— CMBOS5- AO2V
B03D, BO4D BMBO6- O _— '
BO3E, BO4E BMBOG6+ —_— —- CMBO6- BO2E
BO03H, BO4H BMBO7- S _
BO3K, BO4K BMBO7+ —» — CMBO7- B0O2K
BO3M, B04M BMB08- —_—< —_—
BO3P, BO4P BMBO8+ — — CMBO8 - BO2P
B03S, BO04S BMB09+ —_— — CMB09- B02S
BO3T, BOAT BMB10+ — — CMB10- BORT
BO3V, BO04V BMB11+ — — 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
BQ1K, B0O2K I0P1C —_— _— CIOP1 BO1K
Bo1M, BO2ZM I0P2C e e CIOP2 BO1M
BO1P, BOZ2P I0P4C _— —_— CIor4 BO1P




DATA-BREAK ADDRESS LINES
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TABLE II-4

201A LINE ADAPTOR MULTIPLEXOR

INTERFACE SIGNAL LOGIC LOGIC SIGNAL | INTERFACE
CONNECTION NAME SYMBOL SYMBOL NAME CONNECTION
AOSD, A06D DIADOO — ol ——< | DpaDDOO A03D
AOSE, AO6E DIADO1 — | ——= | Dpappo1 AO3E
AOSH, AO6H | DIADO2 — || ——> | DpADDO2 AO3H
AO05K, A06K DIADO3 — —_— DADDO3 A03K
AOSM, A06M DIADO4 ol — = DADDO4 A03M
AO5P, AQ6P DIADOS — | —— | DADDOS AQ3P
A05S, A06S | DIAD06 | ——o | — > | DADDOG A03S
AOST, AO6T DIADO7 — e ——= DADDO7 AO3T
AO5V, A06V DIADOS — .l — | DaDDOS AO3V
BOSD, BO6D DIADO9 — |l ——< | DpaDDO9 B03D
BOSE, BOGE DIADIO | —— =~ | DADD10O BO3E
BOSH, BOGH DIAD11 LN - | DADDI1 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, AOSD | DABTO0 | ——— || ———< | DBITOO AO4D
AO7E, AOSE | DABTOl | ——« | —— | DBITOL AO4E
AO7H, AOSH | DABT02 | —— | —« | DBITO2 A04H
AO7K, A0S8K DABTO3 — "« | —=< | DBITO3 A 04K
AO7M, AOSM | DABTO4 | — o || — | DBITO4 A04M
AO7P, A08P | DABTOS | — < || —« | DBITOS A04P
AO7S, A0O8S | DABT06 | — <> || ——< | DBITOG A04S
AO7T, AOST | DABT07 | ——< || ——< | DBITO7 AO4T
AO7V, AO8V | DABTO8 | ——o || ——« | DBITOS A4V
BO7D, B0OSD | DABT09 | —— | — | DBITOY BO4D
BO7E, BOSE | DABTI0 | —— || ——< | DBITIO BO4E
BO7H, BO8H DABT11 — | — | bpBITI. 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
BOSM, BO6M | DICTL — ' —— | TRADI | BO3M
BOSP, BOG6P BBREAK e | ———» CBBRK | BO3P
B05S, B06S ADDACC —— — & CADACP BO3S
BO1S, BO2S BTIC —_- — CBT1 BO1S
BOIT, BO2T | BT2AC —— | —> CBT2A BOLT
BO1V, 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 BKRQL — || —— | REQ2 DG1D
B11E BKAC1 ——— | ——= | sEL2 DOLE
B11H BKRQ2 — < | —— | REQ3 DO1H
B11K BKAC2 — < | —— | sEL3 DO1K
B11M BKRQ3 | —— || ——— | REQ4 DO1M
B11P BKAC3 — & || ——— | sEL4 DO1P
B11S BKRQ4 —< || —— | RrREQ5 | DO1S
BL1T BKAC4 — | —— | sEL5 | DOLT
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TABLE II-8

EXTENDED ACCUMULATOR INPUTS

201A LINE ADAPTOR SCANNER
INTERFACE | SIGNAL LOGIC LOGIC STGNAL INTERFACE
CONNECTION | NAME SYMBOL || SYMBOL NAME CONNECTION
A09D, A10D EACO0 — "~ || ———> | EACoO+ AO7D, AO8D
AO9E, A10E EACO1 — "ol — < | EAcO1+ AO7E, AOSE
AOSH, ALOH | EACO2 — Z | —— | Eaco2+ AO7H, AOSH
A09K, ALOK | EACO3 — " || ——— | EAc03+ AO7L, AOSK
AOOM, A10M EACO4 || ——~ | EACO4+ AO7M, AOSM
AO9P, A10P EACOS — o || — < | EACO5+ AO7P, AOSP
A09S, A0S | EACO06 — "« || —— | EACO6+ | A07S, AO08S
AO9T, AlOT | EACO7 — "~ || —— | EACO7+ AO7T, AOST
AO9V, A10V EACOS — || —— | EAcO8+ AO7V, AO8YV
BO9D, B10OD EACO9 — " || —— | EACO9+ BO7D, BOSD
BOOE, BIOE | EACLO — < || — < | EACl10+ | BO7E, BOSE
BO9OH, B1OH | EACll — o || —— | EACll+ | 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
A11D, A12D SCAN 0 —_— —— BXMT - CO3D
A11E, Al2E SCAN 1 —_— —_— BAD1 - CO3E
A11H, Al12H SCAN 2 — > — BAD?2- CO3H
A11K, Al2K SCAN 3 —- —_——— BAD3- CO03K

B12M BLKBTO —> —_— GND DO1IM

B12P BLKBT 1 — —_—— GND DO1P

B12S BLKBT2 —_—— —_— GND DO1S
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TABLE II-10

| AL1P, A12P

201A LINE ADAPTOR SCANNER
INTERFACE SIGNAL LOGIC LOGIC SIGNAL INTERFACE
CONNECTION NAME SYMBOL SYMBOL NAME CONNECTION
B12D PRYREQ "o | — 2o | porge DO1D
B12E SPSVC " | — 2| sso+ DOLE
B12H PGENB .| — X | PpGENB+ DO1H
B12K BLKSEL | — > = | BKSLO- DO1K
; B12T DTALST e | — X DLOST+ DOLT
| B12V HERE * — ] — X LACHK - DO1V
CAl1M, Al2M DEVSL1 — | DsL+ CO3M
| DEVSL2 : ESL+ Co3P

*Note:

Collector of a Grounded-Emitter Transistor
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TABLE II1-11

TRANSMIT CLOCK

201A LINE ADAPTOR MULTIPLEXOR
INTERFACE | SIGNAL LOGIC LOGIC SIGNAL INTERFACE
CONNECTION f NAME SYMBOL SYMBOL NAME CONNECTION
A13S, Al4S CKZ201A — — CK2000 D03S
A13T, Al4T CK201B —— —_— CK2400 DO3T
A13V, Al4V CKTLPA —_— —




COVOWURIMNMY JXTZA XN D>

I11-33

ARV OWUI™Y JEZOA g N D>

TCTI-II H714VL

’ 310SY  #3¥3H TTONGLEWE ASCEAR ALGEANT ALUAWD AGUSWE AGSTWR +TTHWT B R B N b
Z2IoVNE8 2602V8  IJASdS 313St
Z1SH8  ALDVE 319SZ ISTIVEG  »DUMT L6CAWE L6CHWN 12O0SWM LLCHRP 1CUEWE LGUAAT +(TEAE +uldwd  2VZLH  JvZld
+1189WH 2110V J1DST 218313 #35uNG SH6UAANL SHUHAAL SLUBAT SLIUAT 22VI0¢ DIVIIV +6384F +5 5G40 RN 149
T18W8  112vE 9IASOS
+0T18A8 2012VE DASNIS TLEMTIA €£VNE d6UHAL d6UHND dLOGAT ALIHAL MYINED MV 3437 +830N0 +30HA0  D%d401  Jvdill
CTgW8 01J7vE8 D3 dAAd ‘ )
+5CAWE 2600VE GI0ZNT ClaMIa  €3uME  ANINS  GNINS ALUAND ALUAAT TLDT1T TLDT] =8CEEAD -2 pkG 02401 37401
6G8WE 600V g1uZNd

A+ L DTdrl 21407

+80EWE 2802VE HIASOS AT0ZMD TISHTIH  2IVdE  ANI0d  dN2T¥  TISAD TISAD MGuRWT M5 HAl
8C8WE 800vd HIASIS H10IAD
+208WE 2200VE HOASIS VILZ®D 9N3I9d 20w 110v3  T12v3d 1T18vd T1L8va T7T3vIT 119v1d
LOEWE L00JVE VYIuZMD
+908W8 2900VE VIGCZND  JASIS  10VNE8  LIOVI  C1OVI JT1Uvd ollavo STAvI0 LTIVIO +9uHe
908WE  902vE JASNIS VIUGZ¥D O03IdAud  IDYME  6COVI SCIVI 621000 5519v0 SCUYIT 52TV —9lfad —3¢

DPiDwe DIL1DVH

JoIdve 021004
DEHUIVE D50V

LGTY L1y 11y #55M 1M 1c0M 12eM TeiMm 12 172M 17 T2 M Lelm Ta.» Teor T

918 stg Y19 €1q 214 114 vid 50 RC O Lo .8 538 LR £o

L OR5IVY

VAdTIND VdTIND ATTVWE ATTVAL  8.0V4 20V 8008VE 851uv0 9.3v17 RIIVID 46 16WE
1Ivd8  €0ViY
TAISHE  €ISHMY HTOZUD STUZXD LT1TYWP LTITVWr 250V Z0OVT Loddvd 2lava 2 av e poeeln

¢ LoV DL v
JOVY Fsbev] FSLEVE 300vIE 951910

+50dA8 V10232 VIuZHD) STTIVAPR SLTVAr 97.0vi 3 Juzdva 33007 A
S09wWe

+9UANG 3%00V3 dETVWE dzTvAl ¢T1SASQ 2ISA3T S0vd GL0vd GLLa3vd Su18vd G071l «OI¢In DeLlve 8L 0vd
»08W8  $00ve

+e08Wd WE TYWP Welvaf TTISAIT TISA3IT »0Ov3 »OOvd »31dvd vorevd Y avid »5dvid IIIVE DRV
c0oaws

roluvd culova Lo uviy o Lleld AT LIVE DELovE

o~y
C

~D
<
e
o
o
()
<
58}

+208WE 2200VE AETVAM METVAl  ENVIS  ¢NVDS
2ogwa Z20Dve

+1G3WA 2T0DVE HETVAL HETVAL  ¢NVIS  2ZNVIS  2ZuldV3  200Vd Zuldvd 201evQ ZeUvid 203910
TO08BWE8 100VSE

+008WE 20002VvE 3ETYWL 3CTVWr  INVDS  TNVDS  TLOv3  TLdv3d 1l1uvd Tolavd

DT 7y 22OV

AVIG T0ITT0 +T00WY DRSS LA BUSA A2

UUBWE  000VE8 JETIVAL GETIVAL  ONVIS  UNVIS  oudV  000VE LulwiVvd 201990 000013 50d¥ld +ul4Ad Jo 2w DLV
Loy Lo1Y 120M 1ZoM T20M 120M 1Z0M 1¢im 1z 120 1zuM 125M Z2a% 170M 1z 1204
91V S1V (244 €1V Z1v 11v L1V 5LV RuV LV 2LV 5oV hH eov T TTOVT T T ey

NITEDAS MOAWDD fee T

>

N -

Z ool

¥ J T

U TSRS

TOo Y -2 >

WL T DY

T 0o



I11-34

*¢1-I1 974Vl

A 119 A
n +23d%  +)73d¢€ 119 2%d01 N0
1 o ) - ’ o - ’ %401 1
S - +1WXY  +LWXE Z7SA33 S
4 o i ’ N o T T 2118 Zav1d ¥
d ~ +3uWi? 40dWLE 17SA30 d
N T ) ) N34 T0MID N
W AJYLSH AQH1SE 2412d8 W
1 #1dda 1
] +3vdy?  +¥VdE 2VYNIN 1ISHIE N
r avdIg aIsN¥a
H +1S70% +1570¢ INNTE DVNIA -ENVIS  H
E] N - o B PAYNA  ONSIE ¥eNvOS 3
3 +ASUSY +ASYSE aNM 19 ZovMe  ENvIS 3
Q £Jvdad  1JvMe -€NYIS
bl o)
N 9
v ) v
0soM SGoM TooY 111y LD1y
zes €8 oeg 629 gza 129 924 529 Hed €29 zZzy 123 028 5149 314 110
A A
n +2342  +3391 $03vIQ %oyda N
1 o o »ISME L
S +LWXZ  #LAXT IVNTG -¢NVIS S
d 219978 +2NvIS M
d +3dWLZ 40UWLT ‘ ZNVDs  d
N 90JVICG -2NVIS N
W AJ¥1SZ AQ¥LST o © O -INYIS W
1 ) ] ] JVNTH +INYIS 1
bl T +dvdZ T vuvdl TLI9  IN¥IS N
r -INVIS
H +15132 +1S701 I LoavIC -3NY2S M
4 L +UNVIS 4
3 +ASdSZ +ASUST AWNIE ONYIS 3
a SLaMTIg -UNVIS @
b} o T o)
] 9
v R i v
06OM S50M T 111y Lol
eV 1§37 Jev 82V 8zv 12V 9Zv Gev v £V 22V 17v 02V STV SV i1V .

NJI133S NIWW3D

“** T 13NVd



I1-35

"$TI-1I1 dT14dVL
A GN¥3HT 1aON31 -JAST +€d4d1 ~3LWXT €oA-AT TCU=AT A
N MI018T SOd40IT  81ISH3 %30131 aN3IT  ¥SEWT L4IHST 237121 M21SI n
BV -ENETT S =JAST WI018T T T T T IR ST 14831 S03WT T HAWXT  IEArT 1
S ONASQT  T4T J¥IHT +SOT ~ONAST NOXYET 320131  NI¥ST  —LWXT 1321 EIA+AT Toa+AT S
] -LOYST G¥d3T 93¥3HT -S$21 dW1aM4at —IWXT dTIMdT  ZEAFT €I2S1T €08-A1 109-AT ¥
d +904ST —-AS1OT S2dDIT ON3T -ASLOT €%0ANIT XJI1S1 COU+AT 1021 ToH+AT d
N GNASTT -ASIGT -DAST TIGN3T +AS1iQT 1¥VIST ) Lel1t 2¢T1 1097 9AQYIT N
W +50dST GNASQT  -AQT -178N3T  180dT THdAlT O%dWPT B6EdWIT LETT €71 W
] —50UST  #23d1 14537 +18N3IT  +0¥T -03uT Y1349 LYVIST ¥WSOuZT -833d1 LENT 9€ANIT HL3021T 40YALT 1
M ONASGT -OW4IT -ASL1QT -XVN3T MIST —ASYUST LAVIST HTIIMAT M¥SOdZT dASHIZT . MIYST Let yEANDT ¢Sl M
r +€0UST NQYHDT —OWITT +XVYN3IT  M¥ILIST 4NASUT -INAST YZNIL -ASIAT  +2391 T 190391 r
H -Z0¥ST NQ¥HIT T41 +3dM81 -AQT -NASYT X30121 NOYYET 207121 -27dT 19341 +3S941  H
4 GNASOT +AS1GT 10udg +AC0T ¥1OMdT IAX3T d1IMdT TaLant WIST 410571 vIsT 4
3 -T0YST €N3IWET +3dE831 1¥81 01021 -NASYHI +€4941 1221 aanl 3
a -00dST TAGN3T SOdOIT aN3da1 10dVIT +ASAST THdAlT UvdAlrT 6EdwiT aLant ¥IST ~3I3ST »€aNoT " 11A01 ¢
2 £40N91T SEANIT Y EANS 3
K:| - ) o <}
v v
200  TITTY 1274 2314 LOTH 2024 2694 F4VER'] ZIo94 209y 2023 1054 TusM Z09M EAAE! 209M
9194  s19  »1d €19 z218 119 olg 608 8903 L09 9¢:9 508 v08 €0d 208 108
A ¥SD¥Z1 USHWT dSHWT YSHWT YSEWT 4SAW1 1481 1S41 AJYIST  JFYIHT A
n 2431 +60UST +L04ST +G0UST +€0UST +1CUST 1541 AV13QT AQ¥LIST 0 0
1 2d3T  119W8 -504ST -20dST -GOMST -€0¥ST -Tu¥ST  GCEWH 1S90v1 aNSHT 1
S %TAN9T d¥SEWT C19W8 B808WH 908W8 %08Wd c2Cawd YSHWT 1S90V o +9d1LXT EIEH <
¥ ~ALVdT -0T4ST -CTYUST -BGYST -90UST -4#0UST -Z0¥ST -0d1 —LAXT 9¥2ST xI491 20ONDT QuUdST ¥
d +ALVdT LJIHST +0T¥ST +80dST +9CuST +50UST +20UST L4IHST -23d1 +S31T @121 d
N 1d4IHST L4IHST L4THST 14IHST L4IHST L4IHST +1WXT +OW4dTT 11131 %011 1SIvid  +S21 N
W 3Zd4T -TTYST  Y¥SOWT dSOWT  YSEWT dSOWT  ¥SEWT -0u0dST X14381 ZaN121 wGT1T AVI3AT 913391 W
3 ~TTYST +TTYST +80UST +70dST +40UST +Z0UST +50UST +0UUST . =3NITT YOUNIT g0S21 BINTYT 1
3 +1TdST d¥SY3Z1 —-B0YST —90dST -%0YST —20dST -UCYUST dSDUZT -IFLAWXT MroQvVl ONSYUT +d48ldl +1S10T ZOGNOT gAGd1lt A
r o +60¥ST +20¥ST +G0¥ST +ECHST +10UST MPUVT  -23¥T 11101 -1d4l  ONIMT  ©g0¥ST
H %TONST 608WE L0dAd GUHWES €0848 109WH +2341 ZONIOT  TLNDI -a41  9NTWT 84as$21T H
4  +0TYST ¥SY3ZT YSUIZT d¥SYIZT ¥USYIZT WSHIZT +041 90GN9T -23¥T TANLIT MIUST ] asAat 4
3 +480ST L4IHST -50d¥ST -20dST -G0UST -€0¥ST -TudST L4THST +3S0JT TONLIOT +3NITT +23MT dINTUT 92yt 3
a 141HST 14THST I4IHST 14IHST L14IHST 1d4IHSI -3234d1 -23¥T +44351T  MuST +0Y1 ZCONDT 43s1 @
2  »10N9T T T T 90aNaT %GaNIT ZOUaNo9T ]
g g
v T i i - o T v
G02d 102d 024 5024 G023y g02d  sued 102y 1114 zZuey 1ocd ITid  1CSM TIT  MyI3 371324
91v [$47 Y1V (A4 Z1v 11v 0TV 60V 8oV LoV 90V 30V %0V (3} 23V 0V
T W01dvav 3INT1/06 1¥0d =** Z 13Nvd



11-36

*ST-II HT4VL

A 43071 493071 +ALVdT AJdlST aNEIAT A
n ~80J2vVE  0TJVE T9ONIT OG9ONOT 1¥1SYT 13vdl _ +AQT +0W4IT LTIA¢IT ASYSIT  INAQT ZNVIST #3¥3H N
1 802VE 012vd T9CONOT 09ANST -I23dT XNVAT ONuvdl +334T +D¥LIXT -JSTOT +0wWdT1 INVDST ON¥IHT i
'S S _ —E¥401 -TH4DT +0WJIT -XVYN3T -ALVdl ONJVdAT  -0¥T +1WXT =-3SD4T +0AJIT  INAGT ONZNST ENVIST S
Y -€¥401 ~T9dd1 —LWXT %d01 +04T1 +A31  Tdvdl ASYSIT -323dA1 42341 +2d€931 ZNVOST ‘ o
d +€¥40T +TU4DT  +ed¥dT +TH41 -OWJIT  MSGWD —-XVYN3T ONYVdI 2118 +QWdIT  +#1AXT —AJT  INAQT TINVOST d
N XNVaIl XNVOIT  +23d1  +0d31 -XUNIT  +233481 »v3Idved +33d1 +231X1 -A3T +Tu4T ONZNST 2JASNDS N
LB L ¥437T 94071 6GdWFT  W40T1T  ONXVT  ONXYD  T1SME +0dT +73A41T  ONAJT  3IVAQT +ONVIS ONZNST W
h] 602v8  T1JIVY T9GNST ©O¥43T ¥1OMdT +DYIXT ZNVIST 20181 NO¥Y81 Zd3IT  LWX3T  +0dWdl  +2¥4T WINIGT  +1iaxl 7
] o 602vE  TTOvE T9GNOT O¥43T 32341 ¥SOHZT INvIST ONXVE  TISHY +LWXT +IA4IT  +€94T ONLAXT ONINST +ASHST M
r +24437 +0¥4DT  +2¥d1  +0dd1l 6GONSI —IENIT  ZOMLD 23vaQY +TTHST  +#23d1 -31wXT AJYLIST ZNVIST o r
H -Z2¥421 -0¥ddT1  -3ASI ~78N3T  agN181  ovavl Zd3T  MZNIT —IJLIWXT ONLWXT TNVIST DASNIS H
3 dIIMdT ¥ I1OMdT 37431 372931 MWANTT  aN18T 0074l +AS141 ONIWXT LaWvdT AGNTNST ONINST 3
3  -Zd491 -0ud21 o -7T8N3T ZNVIST (N8BT +041 +0ST9T ONLWXT -ONVIS +NASHT 3
a XNVA1T XNVYQ1T  +1d4T MIO1DT 6GdWPT %401 TINVIST 10MLD Zd3at +0SDAET #0UWLT ¥I0T9T +ASAST @
2 190N9T C9ON9T 6SONIT o}
[:] T T - ]
v - v
_sp2H 5024 G024 5024 209y €09y 111y 1204 121y 121 121 111 1504 111y

. 2¢9 1c4d 0€9 529 8zd L28 52z9 s2z4 +Z3a €zd zz4g 128 ozd 518 81d 114

A o 11010 112v3  S02v3 NOYHIT NO¥HII +3347 1118Vv0 G018VU +ALvdl A
n olavia 11a0via 0T12v3 %03v3 %02v8 ¢LOve 16Iva  AlLdvd —LWXT QTL8YQ »219va +€d¥41 N
1 11s)d 3 +7ENIT +79ON3IT $0OVE  00IVE  T0UIVE  ALIVE  +33uT  —LWXI -ASIOT  T11S38  11S¥§ 1
S 1ISM8 +0S0YT OTydvl 10¥vOT +asidt AS¥S3IT -ASHST —LWXT L3VIST M¥D2JDT12T +T1dST +G60uST +491d1 S
¥4 OTYAVT +0SDYUT 60YAVT  ONIYT +DYIXT -DULIXT -ASYST +1WXT -0A44TT  L00VvE +0THST +H0¥ST d
d T10V3 BOMIVI  602v3  €0JIV3 +OMIXT +ASYHST +1S10T $0uWLIT  —-23dT  +2dd4T MWANIT 6019VQa €019VG ~Aivdl d
N . 60QVIQ QT12V3 €NVIST 80COVI 20OV NWANIT MWANIT MHANIT MWANIT 1u1S¥I 8U19VQ 2019va  +€d4T N
W +XUYN3IT 2ZNVIST +76N3T +79N3T 118 %2011 ~JAS1T —OA4I T TISME  TISHE 37441 W
1 TISHE +0M4DT INVIST +0UWLIT +0SDUT +DUIXT +S21  202vd  9090ve +0MOT +0WHIT +509ST +€0¥ST +INITT 1
* 50daVT +T¥421T —-€NVIS AQYWLIST +¥vdl -DdiIX1 -S2T  202va 900Vd ¥1IMdT ¥ 12MdT ¥10MdT +30uST +2GdST »I01IT N
r ~ 603v3 +ENVIS  L02V3  T0ODV3 +0SOYT +0STIT1T  +dvdl +3d831 +1WXT 20518V3 T0L9V0 +3NITT 1
H 800VIAQ 802Vv3 -ZNVIS 902v3 002Jv3 15391 Tuvdl -33¥1 9019va 2019va -3INTTT H
4 o +XVYNIT +2ZNvIS +76N3T +19NIT ¥1IMdT d1IMdT d31IMdT ¥1DMAT OZANST STINDT  200vE  -TISME  17ISHXe 4
3 TISHE +2¥42T -INVIS +0W4IT +1S70T -0SOYT -AS1D1 IMVIST  DOVAVT MWANIT +L0d¥ST +13dST -AQ01 3
4] 80YAVI +E£¥4IT +INVIS +3d83T +ASHST NONHAT NDIST NWANIT NAANIT +304ST +00¥ST  +€dd41 @
2 JZAN9T 61IVIT 2
9 g
v o ’ ) o ’ o v

T11d ~ €21y #55M €214 €21 sued §32d  Gd2Z¥  §0ZdY  102Y 1224 1024 €214 €21y 2024
2ev Tev oev Y4} 8ev 12V 92V Gev 4] €ev 447 1Zv 0¢v 51V 81V v
T ¥01dVOV 3INT1/0 1d0d *eeTZ 13NVd



I11-37

\
-31WXZ

A GN¥3IHZ 1ON32 -JASZ +eude €08-AT 106-A2 A
N %750182 S3dDIZ  81sMd 2071202 ON3Z  ¥SEWZ 14IHSZ 30122 MI1se n
1 e3¥3ne -JASZ H0TEE N IWX32 13S32 -D3d2 +1WXZ LtwWfz e |
'S GNASGZ 142 3¥3HZ #5022 -DINASZ NGY¥8Z 323722 MI¥SZ  -LWXZ 1332 €CB+AZ 109+4AZ S
¥ -l0use 09432 83¥3IHZ  -SOZ ¥1IMde —IWXZ ¥710MdZ LEWFZ gL0SZ €08-AC 108-A2 ¥
d  +90¥S2 -ASi0Z $7d4012  GN3Z -ASiG2Z £%ON9Z *315¢2 €C8+4AZ 1022 108+AZ d
N OGNASGZ -ASLOZ -JASZ T1ON3Z +AS1QGZ 1dV1SZ Lele 9¢1¢ 137¢ dA0¥1Z N
W +50dSZ ONASJZ  -A0Z -18N3Z 18042 I19dAlZ JDhdAlZ S5EdWrZ Le1z  vez W
1 -y0¥SZ +33¥Z 14S3¢ +16N3IZ  +Q¥Z -23¥z d12d8 1¥viSZ ¥S2¥ZZ -373uZ LENZ 9€aNdZ 8130972 40dwW1iz 1
M ONASOZ -QWd412Z -ASLAZ -XVYNIZ  MNISZ -ASYSZ 1¥VLISZ ¥IIMdZ ¥S0AZZ uS¥3IZZ MMSZ  Lenz YEANSZ  85¥2 o
I +€0¥S2Z NOYHIZ -OW4IZ +XVNIZ NIL1SZ +NASHZ —INASZ ¥INIZ -AS102  +23W2 I §-1¢ ) -
H  -204SZ NQ¥HIZ 142 +5uN82  -ACGZ -NAS¥Z 20132 NO¥YEZ ¥JI01I2Z  -I342 190y2 +0Sb¥e H
4 GNASOZ +AS102Z  Zd¥da  +ACZ ¥1IMd?e TWX37% ¥70MdZ 31332  N35¢  810S¢ ease 4
3 -T0¥SZ §N3¥EZ +3d932  1¥82 01022 -NAS¥Z . +EY4Z o tgoz 904z 3
a -00¥SZ IAON3¢Z SOd0IZ eN3I¥dZ L0¥VIZ +ASYSZ I9dNFZ OV dArZ 6EdWIZ 11392 MJS2Z 310SZ veaN92z 1ihd¢ @
- €£40N9Z 9€aNIZ Y EAN9Z ol
g - ’ ) ) R
v ) v
. 200YW TTTY  TZT¥  LOTd  LUTd  202¥  2U9d 2094  2U9d  2094¥  Zogd 1034  TOGM  209M  MVI3  ZI9M

918 s1g w19 €149 218 119 ote 508 8049 208 958 528 4cd €09 2oy 108

A ¥S0wZZ . YSEWZ ¥SEWZ d¥SHWZ dSHWZ 1482 1542 ) - AQ¥ISZ  IYIHZ A
n 2432 +60¥S2Z +L0USZ +50YSZ +£0UST 1542 AV130Z AQY¥LSZ n
1 2d32 _119W8 -60¥S2Z -10dS2 -50¥SZ _ _INs¥z 1
S  HTION9Z ¥SAwZ O016W8 808WH 908KWd +341x¢ a0¥se S
¥ -AlvdZ -0T¥SZ -0TYSZ -80¥SZ -904SZ -20¥SZ  -0¥Z ~1AXZ ©Bd3SZ XI48Z ZOINIZ a¥ISZ ¥
d  +AlLVdZ 13IHSZ +0TH¥SZ +80USZ +90dSZ +20¥S2 14IHSZ +S22  913S¢ 4
N_ 14IHSZ ~ L4IHSZ 141IHSZ 141HSZ 14THSZ +1WXZ 113z %072 1STviQ +S22 N
W 32442 -114SZ  ¥SOWZ USHWZ dSEWZ YSHWZ -00¥uSZ ZiNL3Z %072 AvV13aZ 313372 W
1 -TT1¥S2 +1TYSZ +80USZ +90¥SZ +%0¥USZ +00¥SZ +00NS2 o =3NIYZ %00N9Z 90S2Z AINI¥Z 1
X +T1T¥SZ ¥S¥3IZZ -BOUSZ -90dSZ -%0¥SZ -Z0uSZ -0uU¥SZ ¥SOYZZ -31AXZ NF90VZ ONSYZ +4d1d7 +1S702 200N9Z §AQdiz o
r . +60uSZ +L0dSZ +50¥SZ +€0¥SZ +10uS2Z Mr90vZ  -23¥z 11122 -O¥Z  INIYZ 4a¥sZ
H  »10N92Z 608W8 LOGWE SO8WS €08W8 T08WA +3342 20N1DZ 11132 -0d¢Z 9NI¥Z 9089z H
4 +019YSZ ¥S¥3Zz ¥SW3I7Z ¥SWIZZ WSWIZZ ¥SWIZZ  +0¥Z 90ONDZ -D3¥Z 1ANLJZ Mo¥sz  8syz 4
3 +480SZ 1d41HSZ -60¥SZ -L0¥SZ -SCUSZ -€0¥SZ -10¥SZ LJIHSZ +0S0Y¥Z TANLOZ +3NITZ ‘+23¥Z d9NI¥Z  93d¢ 3
a  1d41IHSZ L4THSZ 141HSZ 1d4IHSZ 14IHSZ 141HSZ -32342 -23¥2 +431SZ  NJ4¥SZ  +Q¥Z Z0AN9Z  8asZ @
3 $10N92Z 93aN92 ; %0ONIZ ZOAaN9¢ )
8 8
v o v

~ 602¥  102¥ _ 6029 s02d¥ G0Z¥ 60Zd  sGZd 1024 TITW  Z0gd  T00¥  TTTd TOGM  TT1¥  ©vI3 J102M
9TV S1v »1v etV Z1iv TV o1V 50V 80V LoV 90V Gov vV €0V Z0V 19V
Z ¥014vav 3NI1/1 1304 T ¢ 13Nvd



IT1-38

"LTI-1I1 9149Vl
A w3012 940712 +ALvde AOdLSZ aNd3IHZ A
n 802VE OTIVE 19aN9Z 09GNDZ L1HESHZ 14vdZ +A0Z +GW4IZ 13dVIZ ASY¥SIZ  ONAGZ 2NVISZ #3434 N
1 800vd CTII2V8 190N9Z C9AN9Z -23¥z XNVQ1Z INYVdZ +33492 +0dlxz -15710¢ +0W4T1Z INVISZ ONYIHZ L
S o . -gd402 -T¥422 +0W41Z -XVN3Z -AlvdZ QNudvd? ~0¥2 +LWXZ -3SDHZ +QW4IZ  INAGZ ONZNSZ ENVISZ S
| -€¥4232 -1¥402 T T —1Wxe %d01 +Que +A0Z  1¥VdZ ASES3IZ -33342 42342 +2d93Z ZNYISC b
d +€¥402 +1¥40Z  +£¥dZ  +1¥42Z -OWHIZ  4SHWZ -XVYNIZ aNWvdZ 2118 +0Ad412  +LAX2 ~AJ2  INAOZ TNYISZ d
N XNVG1Z XNval1e +24d¢  +0¥de =XVUNIZ  +23¥Z MvIudd T+33MZ ¥ IHLXZ “AJZ7 +1d37 UNZNS?Z OJASNIS N
W ) 44372 ¥4012 6SdWMZ 3440712 aNXVZ  ONXVZ  Z21sxg 4042 +QA412  ONATZ  INAQZ +INVIS ONZNSZ W
1 603vE  112vE 19GN92 0d432 ¥1IMdZ +0YLIXZ 2ZNVISZ M20182 NOM¥dAZ Zd32  LAX3IZ  +0¥WdZ  4+2u 42 MIDIHZ +iAxE 1
| 602vE  T12vE 190AN9Z 0¥43Z 37%d42 dSOUZZ INVISZ ONXVZ  Z71SHA  +LWXZ +dA41Z  +€¥42 ONLIWXZ ININSZ +ASHSZ M
r 424492 +0¥40Z +2442 +0¥3Z 6SaNI2Z -IgNIZ  20M1D 2DVQAY +1T¥SZ  +23d42 -JLWXZ ACHLISZ 2ZNYISZ r
H ~=z¥d43Z -0¥4lZ -IASZ -1eN3e  INTdZ 2dvave 2432 MZN3IZ ~FLWXZ ONLAXZ TNVISZ DASNIS H
4 ¥IOMdZ 410MdZ 37d42 3FZwd4Z  MWANIZ  aNTgZ %2)18z 0 T T T RAS16Z T ONIWXZ 124V 2 aNI~NSe avTNSe 4
3 -Z24¥472 -04432 -19NJ2 ZNVISZ  INlaz +042Z +05702 ONLAXZ =INVIS +NASuZ 3
a XNV31Z XNV312Z +1¥42 20122 6SdWI2 #d01 TNVISZ T10MLD 2d42 +0SOYZ #OHALZ MNINTAZ +ASHSZ O
2 190N92 C9ON9Z 6SANSZ o)
] q
v ) B v
532y 024 s0Zd 562y 209y €09 111y 1304 121y 121y 1214 11Ty 150 235 111
4] 1e9 veg 624 824 1249 9z¢ 528 HZH 4] 2z 173 ded 519 3 1d L1y
A q101a 119v3  S0Iv3 NQUHIZ NJIUHI?Z +3342Z TTLYVA SOLAVO +A1VeZ A
n 010v10 11avig CTIV3 %0IV3  Hydva  COove  122va ALDJvVE ~IWX2 CT1avVa »218v3 +¢¥42 N
1 o ZASHE_ +79N3Z +7ANIZ HuUIVA LLIVE TUOVE ALDVE 40392 -1AXZ -ASL0Z  ZSMY 21SME 1
S ZISYE +3SHYZ 0TuavZ 10YvIiZ +0S1I2 AS¥S3IZ -ASYS?Z —IWXZ IA7LSZ M¥D7132 +114SZ +5.9SZ +4dlde S
o 0T4aVZ +0SDYZ 62UAYZ  ONIUZ +DUIXZ -DdiXZ —-ASUSZ +1WX2Z -3JA412Z  L3OVA +01¥SZ +50dST ¥
d T12v3 83%avZ 6COVI €02V +DULIXZ +ASHSZ +1S732 4TIdwWwiZ -23d2 +£d42 MNAANIC 6514VA €010vU -Alvde d
N 6CAVIA  O0TIV3 ENVISZ 8UIVI  ZODVI MWANIZ MWANIZ MNANIZ MAANIZ 1¥ISHZ 8G19V0G 2219va  +€%42 N
W +X¥YN3IZ 2ZNVISZ +14N3Z +19N3Z HE ¥23122 -JASZ —QAdIZ  ZISHE  ZIASMA  3A7¥d42 W
1 _27ISY8 +0¥d42Z TNVISZ +0¥W1Z +0S0dZ +D¥1XZ +$22  2Z0dva  9udvH +O03MAZ +0W4TZ +5£0dS2 +€0dSZ +3INTTIZ 1
M) 60daVZ +1¥422 -£NVIS AQ¥LISZ +dVdZ -I¥IxZ -S$32  209v3  9373VY ¥1IMAZ A1IMdZ YIIMdZ +80MSZ +209S2Z HMID1FZ
r 600V3 +ENVIS  L0IVE 109v3 +0SO¥Z +3S102 +dvdZ +9d83e +1WXZ JULAVA TOL1AVG +3NIZ 0
H 80Aav1IC 802V -ZNVIS 902v3 CQIv3 1542 Td4vd? -23d7 9ClavVa SoLldve -3INITIZ M
4 +XVYNIZ +2ZNVIS +718N32Z +T78NIZ ¥TDOMdZ d71DMdZ ¥1IMd2 d410MdZ 02aAN92Z 5TaNIZ 230398 ZISHE  Z2ISHY 4
3 2ISMHE +Z24422 -TNVIS +awWdlz +1S702 -3Shy¥z -as192 L¥VLESZ  DVIVZ WWANIZ +10¥SZ +134SZ -A0Z 3
a 80YAVZ +€U4DZ +INVIS +13d937 +ASYSZ NINYEZ HMILSZ NNANIZ MNAANIZ +90USZ +00MSZ  +€¥dd42  Q
o) o ) ST T 0EaN9Z 51av97 B
] 9
v ’ ’ ]
TITY €214 Hh565M4 €21y €214 S0 2y sucy 602y [SoF 4’ To2Yd 1324 102y 7 Tg2Td €21y 252
{1 Tev  ~ J€v 62V 82V rev 92V gev  HzZv  g2¥ T Zzv 1zZv 32V 5TV 31V L1V
2 4014VaY INT /1 1¥04d *** ¢ 13NVd



I1-39

AJ079¢
93d3HE
aNASQE
~-104S¢e
+904S¢E

+50US€E
-90dS €
UNASQOE
+€£0US¢E
-Z0¥S¢E
GNASQE
-104S¢
-00dSE

COVOWULIDIY JEZO XN D>

G0y

914

¥ysou¥zZe
2d3¢
¢d3e
%10ONOE
-Alvde
+Alvde
141HSE
ENa-E13
-11ys¢e
+11Y¥Se

%TONDE
+480S¢

L4IHSE
»10N9E

<QU‘OUJU.I"¥_JXZQ-¢U)D—D>

s02y

91V

TGNYIHE

aNASaE

*8T-1I1I d7149VL

T 10N3€

TASLOE
-AS10¢
ONASTE

+23Y¢
-QWd1€
NQ¥HO€
NQYHOE

INIYEE

10N3¢

1RGE:]

s18

11803
WSBWE

-0TYSE

L41HSE

-1TdS¢e

+11dS¢
CRR-EVAY

+014dS¢e
13IHSE

1024

S1v

$23d0IE  81Isx%a
~-IJAS € MI019¢E
14€  3Y3IHE
0d43¢ 83YIHE
$3d01I€ aN3e
-JASE  1GN3E
-AQE -T6N3IE
14S3¢ +79N3¢e
~AS10t -XyN3g
-OW4I1€E +XvN3E
_ . Tde +Jddse
+AS10¢  edudd
+3d93¢ 149¢€
SJd0I€ 9NIdae
121y LoTY
»149 €1d
USAWE HSHWE
+604SE +L0dSE
~604S€ -10dS¢e
019W8  BuBWY
~-0T¥SE —-30USE

+0149SE +30dSt
1dTHSE I4IHSE
USHWE  YSHWE
+BUYSE +30dSE
-B0Y¥SE ~30dSe
+504S€ +L04S¢e
6089WE  LUdWE
4S¥3IZe ¥SHIZE
-50¥S¢e -L0¥SE
1J4THSE 1414S¢

G022y [T}

S1V (287

+50¢
-So¢
—-AS10¢

T+ASI0E

1903%¢
+Q¥E
HIS¢e
A21iSe
-AQ€
+Ad¢
0102¢
108vo¢€

Luld

HSHWE
+60YS¢E
-G 04SE

SU8BWY
-90¥dS¢
+90YSE
14IHSE

HSAwWe
+504S¢e
-40ySE
+S50¥S¢E

SLHWY
¥SYIZE
-60YSe
1d41HS ¢

si2y

Ty

=JASE
M2013¢

=INAS €
¥1IMde
€E7ONIE

1YVISE

-=JNde
-ASYSE
+NASHE
~NASHE
HIIJMde
~NASHE
+ASHUSE
€9aN9E

cucy

HSAWE
+£0YSE
—-€0dSE

Z08We
-HCUS ¢
+703YS¢€
141HSE

YSHWE
+20MS¢e
-40YS ¢
+£0YS¢E

cLONE
dSYAZ e
-e0YSE
14THS €

Teude
GN3e  ¥S8aWe IdIHSE
kX3t 14S3¢
NOMuee M3070¢c
TYdAlE DYdATE
¥13de LuviSce
14VISE d41IMde ¥USDYZc
~JONASE HZINIZ
A30710¢ NONYHz
LAX3e
+edde
TYdATE u¥vdAlE
2994 L9y 2594
u18 6(8 804
HSHWE
+TodS¢E
~TouSe  LOHWE
ZUWE  dS ARWE
—-Z2:.04S¢e -dde
+20¥Se 1JIHSE
141HSe +1AXE
dSHWE -CLdSe
+OOUSE +00USE
—-5L4Se ¥SDYZ7€ ~dInxXc
+T08S¢e
TCHWY +J3dMt
4sSAIZe + €
~-104YSe 1d4IHSE
1414S¢ -303dz
RerA.] Toucd 111y
Jlv 6LV 8uV

€ Yildvav

—H1WXE EUA=AY EREEY X
NIDT13E MILSE n
-234¢  +1WXE LEAPE 1
NIYSE  —1WXE 1€ CoH+AS 12G+AE S
~LWXE WIIMdE  LEALE  9LISE ¥LH-AL TuR-AE Y
M31S¢E COHEAE LGDE TLf4AE  d
o LEE F€Te T IO a1y N
5EdWIrE Leg 7¢ 1€ W
¥SOWZE —30IYE LENE 9€aNag AL730¢ #0vALE
ASYIZE  WINSE l1g7¢ YEaNDE “USve M
-AS13s  +73¥¢ 190%¢E r
¥307de -24dg I93%e +0SI¥E M
d1oMde 10026 M3 9135 aGssT 4
L00g aare 3
SEdWlE aL17de ¥ISE  H12SE€ vEINDe  T1IN0e
9€aNIE o
S
v

Z594 zied T1)54 ToGM ESEL v 13 zsow

L39 EBL: 533 e €24 208 108
TH8E 1S 9¢ ATMISE  FUIHE A
1Sde AVII3E ATMISE r
1S90ve INSAHE B i R
1530vE +941X€ RN S
—LdXE 9d0S€  XI49¢ ZUUNOE  AwWISE ¥
-23d¢ +S2¢  A12S¢  d
+UWHIE 1113¢ ¥LTIe 1STIVLG +S0¢ X
X1493¢ ZaNLIE 1% AVT30¢ 913008 W
-3INITE »uUONIE 43S2€ AINIwE 7
MPOOVE  ONSYE +d4alde +1S10¢ ¢saNaY S
NPoUvE  =d%d¥e  TL1J¢ ~aye r
ZONLDE T110¢ -Ja€ H
9UIN9E  =D3d¥E IAONLIE MDuSE 4
+1S0de TONLOE +INITE 23YE AINTUE 3
-D44E +443SE  MIMUSE +0Me ZUINOE a
9UINIE o ¥3aN9E 2GaNSE s}
#
v

zoey 100y 111y TusM 111 4vI3d  D2127M

L0V IV GIv T H%aY €0V 407 TV

INT/7 1¥0d ST % 13Nvd




IT-40

COVODOWULINMNY JXTZAaAXLNF-ID>

COHDOOWULINIYIETZAXLND=I>

cev

807vy
80JvH

-£¥40¢
+€440¢
xnvaie

60JVE

630Ve
+24479¢€
Y1IMdE

-¢uilt
xXnvagie

[pka.]

o1avia

€ISH4
0Tudve

6iavia

£S¥8
60¥ave

800VIC

€ISMd
gCdave

111y

¢clove
[Sh el

~1949¢
+1342¢
XNvYa1e

112ove
110vy
+0dd40¢€

d10Mde
-J¥40¢
XxXnvaie

sGay

sed

11310
11av1a
€£1SM8
+S0¥ME
+3S0Y¢e
113v3
CIova
+XVYNIE
+ud30¢
+1¥40¢
6udV3
8UOV3
+XVUN3E
+2¥490¢

+e4d40¢

€21y

uev

dd437¢
TI0UNDE
190N9€
-t ¥40¢t

+edde
+dde
4437
190N2¢€
190N9e
+Z2d4¢
-2udd¢
ERa.E1Y

+Tade
T1730NOE

oTdlve
6043vE
8LYaveE
€NVISE
ZNVISE
INVISE
-gNVOS
+ENVIS
-ZNV¥3S
+ZNVIS
-iNV3S

+INVIS

7554

EY4AN

112v3
ciova
+TENSE
1GYv o€
ANTve
602V
eeovi
+19N3¢
+0Ywle
AUMLISE
LGOV3
90ov3
+TONIE
+dWdl ¢
+3do3i¢

€21y

8Zv

1H41SHE
-J3Y¢
+0Wd1€
—LWXE
-OW4l1¢€

5GdWre
H1IMde
A7¥4¢€
65GUNOE
~JASE

65dWle
66 UNIE

(VAR ]

Lee

GJ2v3
2OV 3
+7dN3E
+3S712¢
+0HIXE
cvd¥3
232v3
+TgN3C
+(0SOY €
+3Vde
150Vl
LUov3
+169N3 ¢
+1S70¢
+ASAUSE

€21y

L1ev

"61-11

XNvas
-XVN3It
»d01
HSIWe

A48
+DuLXE
HwS0dZx

WA ANT £
ER LS
Hd01

€u9d

oze

Y 30ve
2V

-0 ¥iXt
+0diXe
NHANTE

1143
+DYEXE
-0d1XE
+3S0Oue

1S8¢
¥1oMdE
-3S2d¢e
NOMHEe

474dV.L
+ALVdE "AT041S¢E INAIHE TR
1avde +ATE +0A41€ LT4YIE ASHSIE  ONAQE ZNVISE =3I¥3IH N
aNdvde +334¢ +hHIxXe -1ST12e +aW4IE TNVISE ONMIME L
-Alvde aNuVdL -J¥E  +LWXE -3ASYdf +0Add4le  INAQE INZNSE €NVISE S
+0uE +A0E  IHVHE ASdSIE -3DIdE  +D3dE +2d03€ ZNVISS ¥
-XV\N3ce UNMVdE ITL8 +0W41E  +LIAXE -ATe  INAQE IN7ISE d
—XUN3IE  +23dE NVIUNE  +DIUE +DULYE  -AJE +THde ONZNSE JATNDS N T
ONXVE  ONXVE  £1S%d +M€ +IAdlE INAJE  INAJE +0NVIS UNZNSE W
ZNVISE MI01a¢ NOMYHE 7d3E LAXIE  40Y4E +2d4€ ¥IDTI9L +LWXE
TNVISE  ONXTE €IS +LAXE +IAAIE  +£d4€ ONEwWXeE ONTNSE +ASHSE M
—TIENZE ZOMLD DD0VAJY +T1MSE +D3dL —JLWXE AOMLISE ZNVISE r
-164NJE ONTAE DVOVE 2d3€ MINIF —ALWXE ONIWXE INVISE DASNDIS H
aNTge MI712¢ +ASLQE ONLWXZ 10¥¥2S ONINSE ONTINSD 4
ZNVDISE  INTEC +04¢E +0STIJE ONLAXE —UNVIS +NMASYE 3
INVISE  13aM1) Zd3¢ +OSDNE HOHALE NDNTTE +ASHSE U
2
8
v
1114 1034 1214 1214 121¥ 1114 Tuud 2354 1114
<29 %23 £ed 229 173 s2a 514 319 Ll
NOYH3E NOEHD L +23d€ TTLOVA SULAVO +ALVdE A
uCove  10Ovad  ALDvVA —1WXE 2118V0 %519V +edde N
CLIVE  100VH  ALDVA  +D7ME  -LAXE —-ASLJE  £ISwa  gls¥e 1
ASHSIE —-ASHSE ~LWXE L¥?LSE NDITDE +11¥SE +G2MSE +d41dE S
-ASHSE +INXE —OW41E  L3OVA +0THSE +50%SE b
HASHSE +1STIE RUAWLE  =DF¥E  +Ed4€ MAANIE ATLGVO £318vI -ALvde d
MWANTE MYAANTE MAANTE LuLSUE OLIOVA 2318Y0  +edAdE N
%¥32710% ~JASE —UA41€  €ISMMY £1SMA F7d44E W
+S0€ ¢UOVH 9uIve +DUAIE +AWATE +50dSE +€2dSE +INTTE
-S3¢  207v3  950vd ¥IIMdi 31344€ ¥IIMAE +3,dSE +2IMSE AIDTADE N
+0ST0€  +dVdF +0dH3E +LWXE 2518V3 TULAVO #INIIE O
[¥vde =JAYE QulEVa JULAVO —-3INTTE H
dIIMdE dTIIMAE JIIMAE 020NIE STINIE  L0WA €1SHL €1S¥g 4
-GS 13¢ IMVLSE  JVIVE DWANIE +204SE +#TOMSE -AQs 3
HILSE MNANIE MAANIE  +90dSE +30uSE +Ed¥dE O
‘ JZAN9E 5TINDE )
¢
v
o2y Ga2Zd so2d 152 132y 1L24 €71 71y 202y
eV L4} €2y 2zv 17v¢ FY4] 51V a1V Iy
TTTETYM01dvay INT/E 1¥0d TR 1INV



I1-41

¢~1II 9149Vl

‘0

A aNd3IHy  ION3Y -9ASH» +gudy —31WXY €09-A% T09-A% A
n 33018y _$2d0I% @8ISM8 W20 OUN3¥  ¥S8WH 14THSY D010 MIISYH L - n
1 93d3HY -3ASY NI018% IWX3%  14S3%  =23u%  +LWX¥® LeWly I T i
S QNAS QY _14%  3¥3HY 4SO% -INASHY O NOGYHBY NDDIDY MDUSHY  -LWXY 1300 EUR+HAY 128+A% S
Y -103dSYy 0d43% 93¥3IHY -S2% ¥WIJIMd¥ —LWXY ¥1DMd% LEdlhy  €1ISY €ud-AY B G 1B T ]
d +30¥S¥ -ASLOY SId401% ON3% —AS10% €%0N9Y NILShH €0A+AY 102% 108+Ay d
N ONASQ% -ASLGY <-JAS%H» TION3IY +AS10% 1¥ViSH ) Ley ey 102% gAGdl? N
W +50¥SYy ONASO% -AQY -18N3Yy  180dY ) TYdWlrY D% dAlY SEdWlY LETY €% W
1 -%0uSY +23¥% 1453y +1GN3Y +Qdy  -23uy ¥10d8 1¥VISY ¥S0WZY -3D73uYy LENY 9EANDY 81302% 40¥Wiy
b ONAS3% -OW41% -ASLO% -XUN3I¥ NISH —ASUSH L¥VISH ¥IIMdY ¥SOUZH ¥SHIZHY  NIYSY LENY yEANO asyy M
r +E0USHY NOUHOY —QWdI®v +XUNIH  AILSH +NASYY —INASYH YINIY -ASLQ%  +D3db 1908y o
H  =20¥S% NOY¥HIY T4 +duNg% —AQ% =NAS¥% MO0T3%  NOY¥8% 3¥3012% -23d¥ 1904% +0S3d% H
3 ANASa¥y +AS1a%  Hdavd +A0Y ¥1OMd¥ T 1WX3% ¥1IMd»  4132% ¥IS%  813S% ERECE]
3 -T10uS» gN3IY8Yy +2d83%  Tdg% QL0I% -NASYY +EUdY 1Go% gqdYy 3
a -004¥SY IGN3% SDd0I% aNI¥dy LOUVIHY +ASUSY THdWlYy OHdAlYy BEAAMY aL3o% MISH  FLISH $EAN9Y 1IN0y Q
3 i S €HAN9Y 9¢aN3 ¥ YEAND Y 3
[¢] T g
v B e o e e v

200Y  TT1Y  121d 101 2UTY 2024 2094 Zu9d 2594 IR 2ued 1054 T10SM Z09M Yv13  Zo9M

9149 sig »1g €19 218 119 c18 6GH 804 L08 9ue 523 U9 €o8  zoe 108
A ysSouzZYy YSEWH  4SHWY  WSOWY  USAWY  uSHWY 1deh 1Syy A0¥1Sy  3WAHY A
n 2d3y +604SYy +L0¥SH +50uUSY +ECUSY +T10uSH 1S4y AVI33Y ATIMISY n
4 2d3% 118w -60uS¥ -L10¥SYy -G0USY -€0¥SY -10¥SH OLEWE _Assovy o GNSdYy 1
S LION9Y dSaWh? 018W8 B809WH 9UOWH %0AWH Z08WE  ¥SHWY 1S90V +391XY aqdSY S
] -ALVdY -0T1dS% -0TdS% -8UUSHY -90¥SH —-HOU¥SH -ZGUSH -4y —LAXY 6d42SY X148 Z0GNIH 2¥ISH> ¥
d +ALVdY L4IHSH +0TUSH +804SH +90uSH +H0USH +20¥SH LJIHSH ERER L) +S3% d12Sv d
N 141HSY L4IHSY 141HS% 14IHSH L1dIHS% L4IHSY +1WXYy +QWdTY 1113% Y51y 157VL0 +S2% N
W 3744y -T114SH» YSEBWH dSHAY dSSWY USBWH dSEWY -00USY x1d8% ZaNiawy Y0y AVI3aY 313320% W
T -1T¥SH +11d¥S% +B0USY +30¥SHy +H0USHY +20MSH +00USY +0C¥Sy =3NIT% &0ONDY 80S2% 99NIYy 1
b +1T4SYy ¥S¥3IZ% -B0ASY -90USHy —H0uSY —-ZudSH» —-CCUSY ¥SOUZY -~TLWXY MF9Ccvy ONSAY +3481dY +1S70% Z0AaN9% gAGdLy
r +508SYy +L0dS% +50USH +E€0USH +10USY EICIA 2R = R U O e Je 14 _ -0¥% O9NIg» 8ausy
H »1ANSY 508WS  L0GWE 608W8 €08W8 T1(EWS +334% 2ONLOY  1113% -34% ONId%» 80S2% H
4 +0TUSY ¥SYIZY WSY3IZH uSHUIZY ¥SHIZH ¥SHIZY +0d% 900NJ% -23dYy TANLIY MWoMS%»  49S¥y 4
3 +480S% 14IHSY -50¥Sy —-L0¥SH —GLUSHY -€0YSH -TCYSH LJIHSH +0SDY¥Y TONLIOY +3NI1y +334% d9NIUY aady 3
a 141HS Y L4IHSY 14IH4SY LJTIHSY L4IHSY L4IHSY B -3334Y -234% +433S%  MIuSH +0Y% ZOAN9Y adasy @
2 $1AN9Y 9J0N9% »0aND Y Z3ON9Yy 3
g B - ) a
v i v

(fer4] 1024 602y 6)Zy 6024 6024  GocH 1G6z4. 1114 ZogEd 1004 TITY  TogM 111y 4vI3 J10em

91V elv (347 €1V Ziv T1v o1V S0V 30V L0V 90V Gov L3 €OV 20V 10V

) % 4314vav 3IvI1/¢ 140d “e* 3 13INVd



I11-42

"TZ-I1 d714VL

A wddT% T §3aiy +ALvdYy ATGHLSY aNdIHY A
n 802vE 01I3vE T90ND%» 09ONOY L¥1SHYy 13vdy +AQY +0W41% LO¥VIY ASES3IH»  INAQY 2ZNVISH  x3¥3AH N
1 802VvE UTIJIVA T9ONIY (9ONSH -23Id% XNVAT, GN¥VdY +239% +DdIXy -1510% +aWd 1% INVISHY ONdIHy» 1
S —£¥40% —1¥42% +0Wdl% -XVYN3Y -ALVdYy ONuvVdY -Qd%  +LWX¥H -3SOH% +ANdIH»  INAOH ONZNSH ENVISHY S
Y -€442% -13949% —LWX% ¥d01 +Q0Yy +A0%  T14Vdy ASHS3IY -323d%  +23dv +2ddIy ZNVISH ¥
d +€¥40% +TH40%  +2ddy  +Tddy -OWHIY  dSEWY —XYN3H ONuvdYy 2118 +QA4EH%  +LAXY -Ad% JINAQH» INVISY d
N XAVA1y XNva1» 4244y +0d3dy T TUSXVUNIY  +0ddb MVIded  +23Y¥% #9YLIXH  —AQ% +144% ONZNSH JASNIS N
W ¥4271% 440y 6GdWMY  34071%  ANXVH  ONXVY  H1SYE +3d% +TA4T%  ONAJH  INAGY +3MVIS ONZNSY W
1 602VE  112vE I30N9% CYd3y d12Mdy +DYiIXYy ZNVISH ¥I018% NAYudy 2d3%  LAX3Y  +0¥4Yv  +2¥4% %I078%  +1WXY ]
] 602vE  T10VvE 190N9% 0Od334% 3IZ7¥dy MSOUZY INVISHY (ONXVHY  HISHE  +1AXY +0Wdl%  +2¥4% ONLIWXH ININSH +ASHSH M
r +24¥40% +0d40%  +2d4%  +0¥db 6GANIY =TON3IY  ZOMLD JI7QAV +T1THSH»  +23d% —ALWKH AQHLISH ZNVISH r
H -2d42% -0¥d2%  —IASH -7gN3%  aNlay  Jvavy 2d3%  MZIN3IY -ILWXY ONLWX® TNVISH IASNIS H
4 ¥I1IMdYy d1dMdY  37d4dv  37d4% SWANT S 7 dN18Yy %0014y T #ASLO% 7 T OMIWX® 134VD% ONINS%» GNINSY 3
3 -2¥32% -Gyddy -79N3» ZNVISY  UNlah +0Y% +0ST12% QNLWXH —JNVIS +NASYy 3
a XOVATy XNVATy  +T1ddy XI0TI% 6SdWry %d01 INVISH» 10MLD 2d3vy +0SOUY +0MA LY NI378% +ASUSY QO
b 190N9Y 09AN9Y 6GANIY b}
g g
632y 6024 652y 502y 2094 €L9Y 111y TGy 121y 121 121y 111y 1004 Z250% 1114
r43:! 1€8 0€g 624 824 Lze 929 sz8 523 729 Zz4 129 az9 614 g1d 114
A 1121d 112v3  sGav3 NQ¥HIY NQYHIY +33d% 1118V0 SO19V0 +A1vdy A
n ol10vIO 11QVvIQ 0T12v3 »0O2v3 »Clve J00vEe  100va  ALdve —LWX¥ Q11AvVa »Cleva  +gddy N
1 ] 2SN +1ENIY +TGNIY HCOVE  VLOVE  T0IVE  ALIVE  +23¥%  -1AXZ7 -ASLIO%  vISNE Y 1SME 1
S %7538 +0SB¥y C1ddvy 10¥V3y +0S10% ASHS3h —ASYUSYH ~LWX%» IH7LSY %2310 % +11¥S%» +q0uSH» +481d%» S
Y 0THaVY +3SDUb 63¥AVY  ONI¥y +0¥IXHy -DdlXy —-ASYSY +1IWXY —TA414%  L09VA +3TUSY +50USH Y
d TT1Ov3 80d¥Avy 60UIVI  €0IVI +DAULIXY +ASHUSY +1ST73% +TJdWly  =23¥%  +224% MWANIY 6313VQ €01L9vVQ -ALvdhy d
N 60aVIO0 CTIJIV3I ENVISHY QUIVI  Z0IVI MNNANLIY NAANI% NWANIY MWANI® LMISwHY R019VQ 2019v0  +€4d% N
W +XVYN3I¥ ZNVISH +19N3% +T14N3 Y 113 X302y -JASY —QAd1%  HISHE  HIASHE 37d4% W
1 _YISHE +0¥d40% INVISY +CGuWLy +0SOYY +D¥LIXY +S2%  202va  Guove £8Y +GANITY +504S% +€0dSH +3IN1TH 7
bl 60Y0VY +1¥4D% —ENVIS AQMISY +¥Vd¥% -D¥iXy  -S2% Z0Iv3  9J2vd ¥10Mdy ¥13Md%y Y10Mdy +3.dS% +zudSy Wo01o%
r 600V +eNVIS  L02v3  T0JV3 +aSOYv +0S12%  +u¥vdy +3d€93v +1WX¥» 1319v3 TOLAvYO +3INITY P
H 800vIQ 803V -2NVIS 902v3  (G0IV3 154y 18vdYy -33d% $218vd GUL9VO -3INTTY  H
4 +XVUNIH¥ +ZNVIS +78N3I% +T6NIH ¥10MdY ¥1DMd% ¥IDOMdy ¥10MdY JZANOH STONDY  LODvA  »1ISME  +#1SH8 4
3 HIS%E +2¥4d% -INVIS +QWdIv +1S770% -3SD¥y -0S1I% LYVLISH»  Jvdvy YWANIH +L3uSH +10%SH -AGy 3
a _ 80u0VH +€d¥30% +INVIS +3d83% +ASHSH NOXUEGY”  NDLSH MANANIH MWANIY - ) +90dSY +00MSY  +€d4b O
o] ) T o T T T TTTZaNSy 5TaNDh 3
<] 9
v ) v
111y €21 #56M [ ¥4 ¢] €219 sced s0zy 5324 s02Y 1529 1724 1024 €21y 4 S YA
2ev 1ev 0ev ~ Tszv T Tgev Lev 92V GV Thzv T ey Zev 1Zv o2v 51V 81V L1V
T - % Y01dvav INT17¢ 14804 ¥ 5 13Nvd



APPENDIX ITII
PDP-8/201A LINE ADAPTOR INTERFACE

FOR USE WITH A
PDP-8 WITHOUT USING THE DATA-BREAK FACILITY

ITI-1






APPENDIX III

TABLE OF CONTENTS

Page
Pseudo Data-Break Control............c.0iiiiin. ITI-2
Control Gating........ e, ITI-2
BUF Register. ...ttt I11-2
BUF GaTAmg e oottt et ettt e et III-2
SDR Register. ... ittt ittt ittt anennns IT1I-7
Device Select Code. ... viii ittt inneneenn II1-7
Device Selection Gating........ .o IT1-7
Interrupt Control. ... . ittt iii i III-11
Extended Accumulator Control........... ... I1I-11
Accumulator Input Gating........... ... i I11-11
Extended Accumulator Buffers............. ... . ... I11I-11
Miscellaneous CircCUitsS. ...ttt ittt it nrenas ITI-16
Cable Layout.. ... ittt einaneeennns III-16
Module Utilization. ... iin it itneenneneeonennns ITI-16

ITT-iii






Diagram

II1-1
ITI-2
ITI-3
ITI-4
ITI-5
ITI-6
I1I-7
I11-8
I1I-9
ITI-10
I11-11
ITI-12
ITI-13

APPENDIX III

LIST OF DIAGRAMS

Pseudo Data-Break Control...............

Control Gating.........iiiiiinnnnnn.

BUF Register
BUF Gating..
SDR Register

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

............................

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

Device Select Code. ..t i ii ittt tteenennn

Device Selection Gating........cuvuvveeunn

Interrupt Control........ ...,

Extended Accumulator Control............

Accumulator Input Gating................

Extended Accumulator Buffers............

Miscellaneous Circuits.......ouvuveeeeenn.

Cable Layout

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






APPENDIX III

LIST OF TABLES

Table Page
ITI-1 Buffered Accumulator Outputs............ II1-19
ITI-2 Accumulator Inputs...........iiiivunn... IIT-20
ITII-3 Timing Control Signals.................. I11-21
II1-4 Programmed Input/Output Control......... III-22
II1-5 Panel 1 - Common Section (without Data-

Break) ... it e e I11-23
III-6 Panel 1 - Common Section (without Data-

Break) .. v ittt e e e I11-24
I11-7 Panel 2 - Port O/Line Adaptor #

(without Data-Break)........ovviinvn.o.. I11-25
II1-8 Panel 2 - Port )/Line Adaptor #

(without Data-Break)............ ... .... I11-26

IIT-vii






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.

ITII-1
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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 III-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. 1In 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 haxdware, 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
III-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
A01D, AO02D BACOO ————<> —_— BACO ME34D
AO1lE, AOZ2E BACO1 —_—— —_— BAC1 ME34E
AO1H, AOZ2H BACO2 —_— — BAC2 ME34H
AO1K, AO2K BACO3 _— —_—— BAC3 ME34K
AO1IM, AO2ZM BACO4 — —_— BAC4 ME34M
AO1P, AO2P BACOS5 _— —_— BACS ME34P
A01S, AO02S BACOG6 —_— —_— BAC6 ME34S
AO1T, AO02T BACO7 —_— —_—> BAC7 ME34T
AOlv, AO2V BACOS8 _— — BACS ME34V
B0O1D, BO2D BACO9 e _— BACO MF34D
BO1E, BOZ2E BAC10 —— _— BAC10 MF34E
BO1H, BOZ2H BAC11 _— —> BACL1 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
AOS5D, A06D ACOO e — ACO PE2D
AOSE, AO6E ACO1 — e — AC1 PE2E
AOSH, AO6H | ACO2 — s —Is AC2 PE2H
AO5K, A06K ACO3 | —= AC3 PE2K
AOSM, AO6M | ACO4 | —s AC4 PE2M
AO5P, A06P ACOS — e —2a ACS PE2P
A05S, A06S ACO6 o — AC6 PE2S
AOST, AO6T | ACO7 — | —= ACT PE2T
A0SV, AO6V ACOS8 — | — ACS PE2V
BOSD, BO6D | ACO9 — | — AC9 PF2D
BOSE, BOGE AC10 — T —a AC10 PF2E
BOSH, BOG6H AC11 e —= AC11 PF2H |
*Note: Collector of Grounded-Emitter Transistor
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TABLE 11

TIMING CONTROL SIGNALS

I-3

201A LINE ADAPTOR PDP-8

INTERFACE STGNAL LOGIC LOGIC STGNAL INTERFACE
CONNECTION NAME SYMBOL SYMBOL NAME CONNECTION
BO1S, BO2S BTIC — || —» BT1 MF34S
BOIT, BO2T BT2A — el — = BT2A ME 34T
BO1V, BO2V BPCLRC —  » || — = | B gggig ME34V
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TABLE III-4

PROGRAMMED INPUT/OUTPUT CONTROL

201A LINE ADAPTOR PDP-8
INTERFACE SIGNAL LOGIC LOGIC SIGNAL INTERFACE
CONNECTION NAME SYMBOL SYMBOL NAME CONNECTION
1 ‘
*1 *1 INTERRUPT |
BO5M, BO6M INTREQ ] REQUEST PE2M
* *
BOSK, BO6K SKIP 1 1 SKIP PF2K
—> ———
B01K, BO2K I0P1 —_— — I0P1 MF 34K
B0O1M, BO2M 10P2 —_— —_— I0P2 MF 34M
BO1P, BO2P I10P4C ——r —_— I0P4 MF34P
*Note: Collector of Grounded-Emitter Transistor.
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