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MANUAL TO EQUIPMENT LEVEL CORRELATION SHEET
”

This manual reflects the equipment configurations listed below.

EXPLANATION: Locate the equipment type and series number, as shown on the equipment FCO log, in the list below. Immediately
to the right of the series number is an ECO or FCO number. If that number and all of the numbers underneath it match all of the numbers

on the equipment FCO log, then this manual accurately reflects the equipment.

EQUIPMENT TYPE SERIES WITH FCO’S COMMENTS
—|
DY159-A 01 06001
02 06568
03 06612
04
DY159-B 0l
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This manyal provides basic information on Processor Unit Equipment Cabinets manual.
the cbpc® Emulation Couplers DY159-A and Changes to the coupler cables were made to
DY159-B which are part of a Network Proces- accommodate the B version cabinet, which
sor Unit. Sufficient data is included in - contains electromagnetic interference pro-
this document to enable customer engineers tection features.

to install and service the coupler.

l The related publications listed below are
The network processor unit with the emula- available through the CDC Literature and
tion coupler emulates 6671 and 6676 data set Distribution Services, 308 North Dale
controllers to permit direct replacement. Street, St. Paul, Minnesota 55103.

fhe A and B version cabinets referenced in
this manual are described in the Network

“ N Publication Title v " Publication Numberb
6671/6676 Emulation Controlware, Reference Manual } 74750800Q
2550-100 Emulator 6671/6676, Installation Handbogk 74750900
255X Network Processor Unit, Hardware Maintenance
Manual 60472000
255X Network Processor Unit, Hardware Reference :
Manual ' 60472800

. ' 255X Network Processor Unit, Site Preparation

L Manual 74641200

Controlware Product Configurator 2550-100 . 74750600
CYBER 70, Models 72/73/74 Computer Systems,
Instruction Description ) 60347300
6000/CYBER 70 System Maintenance Monitor,
Reference Manuyal, Volume 5 i 60160600
CYBER 70, Model 72 Computer System, Reference
Manual, Volume 1 60347000

‘ > 6400/6500/6600 Computer Systems, Reference Manual 60100000
MP17 1I/0 Extender Unit, Hardware Reference Manual : 39566900

255X Network Processor Unit Equipment Cabinets,
Hardware Maintenance Manual 74873971
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GENERAL DESCRIPTION L

The network processor unit (NPU) handles all
communications between a host and a network
of terminals. The coupler acts as a go-
between for the host and the processor
within the NPU. 1In this capacity the
coupler buffers all signals from the host

to the processor and all signals from the
processor to the host.

A typical NPU is illustrated in figure 1-1.
As shown in figure 1-2, the NPU contains
eight basic blocks: the coupler, proces-
sor, memory, cassette, multiplexer, cyclic
encoder, line adapter, and multiplex
adapter. A separate hardware maintenance
manual is available on each of these items.
The overall function of the coupler is
clearly shown in figure 1-3. The following
paragraphs describe the physical and func-
tional characteristics of the coupler.

'PHYSICAL DESCRIPTION

The coupler consists of two circuit cards
and. associated cables. Each circuit card
fits into the processor card cage, which
is located at the top of the NPU cabinet.
See figure 1-4.

The coupler occupies slots C and B. If
two couplers are included in the NPU,
the second one occupies slots AA and AB.
The circuit card on the left or in slot
C is the NPU interface. The circuit
card on the right or in slot B is the
channel synchronizer. Circuit card
locations are shown in figure 1l-5.

Both circuit cards have edge connectors
which plug into mating connectors in the
backplane of the card cage. Three jumper
cables at the front of the bay connect the
two cards together. Backplane wiring and

a jumper cable connect the interface to

the processor. Cables from the host connect
to the synchronizer at the back of the card
cage. The following paragraphs describe
the synchronizer, the interface, and major
cables.

SYNCHRONIZER

The synchronizer is a printed circuit card
containing mostly integrated circuits in
standard packages. Some discrete-component
circuits are also on the card. Five
DIP-type switches on the synchronizer

must be set prior to installation. A
potentiometer is located on the front edge

74879600 D

of the card so that it is accessible
after the coupler is installed. All con-
nections between the host and coupler are
made to the synchronizer.

INTERFACE

The interface is a printed circuit card
containing mostly integrated circuits in
standard packages. A toggle switch is
located on the front edge of the card so
that it is accessible after the coupler

is installed. All connections between the
coupler and the processor are made to

the interface.

MAJOR CABLES

Three short ribbon cables connect J1, J2,
and J3 of the synchronizer to Jl, J2, and J3
of the interface. The J] cable has 20 con-
ductors and is mainly used for spares and
modifications. Both the J2 and J3 cables
contain 50 conductors each and carry the
major signals between circuit cards. Jl,
J2, and J3 are mounted on the front edge

of each circuit card.

Two 19-conductor coaxial cables connect the
synchronizer to the host. The length of
each cable must be exactly 75 feet (22.8 m)
and is made from three sections. A 5-foot
(1.5-m) section is directly connected to

the coupler for each cable, or in the B
version NPU cabinets, the 5-foot cable con-
nects to a cable enclosure assembly and then
to the 65-foot (19.8-m) cable. This section
is then connected to a 65-foot section, )
which would be connected to another 5-foot
section before connecting to the host.

A typical installation of two couplers is
shown in figure 1-6; cabling to coupler 1
shows the 65-foot cable combined with an
optional 5-foot cable provided in the cable
set.

FUNCTIONAL DESCRIPTION

' The host can be connected to from one to

eight external equipments. Each equipment
connected to it is assigned a mutually
exclusive address number of 0 to 7. The-
coupler has four such addresses, which the
host recognizes as four separate equipments.
One or more of these addresses can be turned
off if it is not to be used. Equipment
switches on the synchronizer are preset

to the addresses assigned to the NPU.
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Figure 1-2,

@

HOST
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PROCESSOR

NETWORK PROCESSOR UNIT

Functional Blocks of the NPU

TERMINAL

Figure 1-3, Coupler Function
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Front View of NPU Cabinet
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SYNCHRONIZER

INTERFACE
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INTERFACE

—COUPLER 2

SYNCHRONIZER

Pigure 1-5, Circuit Card Locations

19—CONDUCTOR COAXIAL CABLES

Figure 1-6.
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Two Couplers in a Typical Installation




All external equipments connected to the
host are daisy chained and separated by 75
feet (22.8 m) of coaxial cable. The NPU
may be directly connected to the host as
shown in figure 1-6 or it may be anywhere
in the daisy chain. The precise require-
ment of 75 feet (22.8 m) for. cable length
constitutes a propagation delay of 100
nanoseconds. When the host puts a word
on the communications channel, it asks of
each equipment, "Are you the equipment
that I want to talk to? If you are or
not, pass on this word tc the next equip-
ment in exactly 100 nanoseconds. If you
are, then process this word and pass back
the information that I want." See figure
1-7.

The coupler is controlled by the host, and
the direction of data and signals refer to
the host. Output data travels from the
host to the coupler via the pass-on cable.
Input data travels to the host from the
coupler via the pass-back cable.

Before sending or receiving data, the host
sends a function signal and a 12-bit func-
tion word to the coupler. Bits 9 through
11 contain the equipment number, Bits 0
and 1 contain one of three commands:
output data, send status, or input data.
If the equipment number is one that has
been assigned to the coupler, the coupler
will send an inactive signal to the host.
Further transmission between coupler

and host depends on the command in the
function word.

OUTPUT DATA

If the command is to output data, the host
sends a full signal and a data word to the
coupler. The coupler then sends a empty
signal to the host, stores the data word,
and waits for the next data word. This
process is repeated until all data has been
transmitted, which is indicated when the
host sends an inactive signal to the
coupler. Data may be transferred at a
rate of one million characters per second
or two million characters per second

~at———— TOWARD HOST

l

PRIOR
EQUIPMENT

?

depending on the type’of host. Both
transfer rates use the same basic timing
sequence for data output. See figure 1-8.

Because terminals connected to the NPU may
transfer data at a slower rate then the
host, the output data must be protected.
This is done as follows. When the coupler
stores the output data, a protect bit is
set. When this same data goes out to a

terminal device, the protect bit is cleared.

If the host tries to output additional data
to the same terminal device before the
protect bit is cleared, a character reject
bit is set. The new data is rejected, and
this fact is sent to the host on the next
input data command. The host will then
keep sending the same data until the pro-
tect bit is cleared.

INPUT DATA

If the command is to input data, the coupler

sends a full signal and a data word to the
host. The host then sends an empty signal
to the coupler. This process is repeated
until all data has been transmitted, which
is indicated when the coupler sends an
inactive signal to the host. However, the
input data process can be terminated at

any time by the host sending an inactive
signal to the coupler. The timing sequence
for data input is shown in figure 1-9.

Because terminals connected to the NPU may
transfer data when the host is busy, the
input data must be protected. This is done
as follows. When the coupler stores the
input data, a protect bit is set. When
this same data is transferred to the host,
the protect bit is cleared. If the termi-
nal device sends input data before the
protect bit is cleared, the coupler will
reject the data. However, the new input
data is held in the processor until the
protect bit is cleared.

SEND STATUS

If the command is to send status, the
coupler sends a full signal and a data word

<

PASS-ON CABLE
m—
NEXT
PASS-BACK CABLE EQUIPMENT
—

Figure 1-7. Coupler in a Typical Daisy Chain

1-6
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ORIGIN

HOST
COUPLER
HosT
HOST -
HOST
COUPLER

HOST

L
A—-b{d—o—blﬂ'c-*——E

SIGNAL

—F—

FUNCTION

INACTIVE -—-—-——J_-L—

i

ACTIVE

-

FULL

FUNCTION ,—-l DATA

12-BIT WORD CODE

|

I

|

I

I

|

|

I

I

I
EMPTY ’ r_[ : —
INACTIVE r—L—

I
o——:q-F

I

|

I

|

I

|

|

|

1

TIME FUNCTION OF 1 Mg/s 2 Me/s NOTES
A COUPLER 1.0 ps 05 pus 2
B HOST 100 ns 50 ns
[ HOST 2o0r 4us Tor2us
D COUPLER 50 ns 2,3
E COUPLER 1.0 ps 05 pus
F HOST 20 ps 1.0 us

NOTES: 1. MINIMUM TIMES ARE GIVEN ABOVE FOR TWO RATES OF
DATA TRANSFER. THE ACTUAL TIMES ARE DEPENDENT ON
SOFTWARE.

2. ACTUAL TIME IS A MULTIPLE OF THE MINIMUM TIME.
3. MAXIMUM TIME IS 450 ns FOR THE TRANSFER RATE OF 2 Mcss.

Figure 1-8. Data Output Sequence



to the host. This data word contains the
requested status. The host will then ter-
minate the communications by sending an
inactive signal to the coupler. The timing
sequence for status requests is the same as
for data input (figure 1-9).

ORIGIN SIGNAL

HOST FUNCTION -—r-l-—
|—" CODE
HOST 12-BIT WORD

COUPLER INACTIVE

|
HOST ACTIVE r—L_I

CHARACTERISTICS

The electrical, physical, and environmental
characteristics of the coupler are given
in table 1-1.

I |
I

COUPLER FULL

B

COUPLER 12-BIT WORD

HOST EMPTY

gl

COUPLER INACTIVE

HOST INACTIVE

] 1

STATUS REQUEST DISCONNECT I I

TIME FUNCTION OF 1 Mc/s 2 Mc/s  NOTES

A COUPLER
HOST
COUPLER
HOST
HOST
COUPLER

mTmooO®

10 us 05 us 2
100 ns 60 ns

100 ns 50 ns 4
3.0 us 1.5 us

NOTES: 1. MINIMUM TIMES ARE GIVEN ABOVE FOR TWO RATES OF DATA
TRANSFER. THE ACTUAL TIMES ARE DEPENDENT ON SOFTWARE.

2. ACTUAL TIME IS A MULTIPLE OF THE MINIMUM TIME.
3. MAXIMUM TIME IS 450 ns FOR THE TRANSFER RATE OF 2 Mc/s.
4. MAXIMUM TIME IS A MULTIPLE OF ONE-THIRD THE MINIMUM TIME.

Figure 1-9. Data Input Sequence
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TABLE 1-1.

COUPLER CHARACTERISTICS

Parameter

Value

Electrical

Input Voltage
Logic Levels

Logic Polarity
Data Transfer Rate

Physical
Circuit Cards
Length
Width
Thickness
Weight (2 cards)
Coaxial Cables

Ribbon Cables

Jumper Cable
Power Jumper

Environmental

Temperature Range

Temperature Change
Humidity Range

Humidity Change
Dew-point Temperature

Altitude above Sea Level
Altitude below Sea Level

+5.0 +.25 V dc, 6.0 amp
standard TTL

positive

1M or 2M C/S maximum

2 each

14 inches (356 mm)

11 inches (279 mm)

0.063 inches (1.6 mm)
2.4 1b (1.1 kg)

2 each 70 feet (21.3 m)
or 65 feet (19.8 m)

4 each 5 feet (1.5 m)
each 20-conductors
each 50-conductors

each

N

each (optional)

50 to 95°F (10 to 35°C)
operating

14 to 122°F (~10 to 50°C)
nonoperating

18°F/h (10°C/h) operating
27°F/h (15°C/h) nonoperating
20 to 80% operating

10 to 90% nonoperating

10%/h operating

79°F (26°C) maximum

25°F (-4°C) minimum

6000 ft (1830 m) maximum
1000 ft (305 m) maximum

74879600 C
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The coupler has no operating controls and
does not require programming. However,
there are seven controls in the coupler;
and the Network Processor Unit, of which
the coupler is a part, does require pro-
gramming. This section describes controls
and delineates word formats. :

CONTROLS

The location and function of the controls
on the two circuit cards are given in the
following paragraphs. These controls are
the equipment switches, the clock adjust-
ment controls, and the coupler select
switch.

EQUIPMENT SWITCHES

The four equipment switches, S1 through 54,
are located on the synchronizer. See
figure 2-1. Each of these switches have
eight individually selectable positions
contained in a single package. See figure
2-2. The positions are numbered from

0 to 7, and one of them may be selected by
setting it to ON. After selecting one
position, set all other positions of that
switch to OFF. ©No two switches should have
the same position selected.

Each equipment switch if selected by the
host will in effect connect the host to a
particular set of terminals. Switch Sl

is associated with one set of terminals;
switch S2 is associated with another set;
and switches S3 and S4 are each associated
with still other sets. The position to
which each switch is set depends on the
program in the host. Setting all positions
of an equipment switch of OFF will in
effect disconnect a set of terminals.

CLOCK ADJUSTMENT

The clock adjustment switch S5 and the
clock adjustment R6 are located on the
synchronizer. Switch S5 has eight indi-
vidually-selectable positions contained in
a single package (figure 2-2). The
positions are labeled A through H, and

one or more of them may be selected by
setting them to ON. This switch, which

is preset at the factory, provides for an
adjustment of clock pulse width and leading
edge. Potentiometer R6, which is also
preset at the factory, is a fine adjust-
ment of the leading edge of the clock
pulse. This adjustment can be made with
the coupler installed.

74879600 C

COUPLER SELECT SWITCH

The coupler select switch S1 is a two posi-
tion toggle located on the interface. See
figure 2-3. Switch Sl enables the processor
to differentiate between two couplers in

the same network processor unit. The two
switch positions are labeled 3 (for up) and
2 (for down). The position to which the
switch is set depends on the program in

the NPU.

WORD FORMATS

The formats of the function word and the
status word are given in the following
paragraphs.

FUNCTION WORD

The function word contains 12 bits and
originates in the host. Bit zero is the
least significant. The format of the func-
tion word is shown in figure 2-4. Binary
command codes contained in bits 0 and 1
are: 00 is no action; 01 is 'output data;
10 is send status; and 11 is input data.
Bits 3 through 8 are used for maintenahce.
The equipment number, as defined by the
host program, is contained in bit 9
through 11.

The word stored in the F register is
principally the same as the function word
with the following exceptions. Bits 9
and 10 contain an equipment address which
defines which set of terminals the host
is addressing. Bit 11 indicates that the
coupler has been selected by the host for
communications.

STATUS WORD

The status word contains 12 bits and orig-
inates in the coupler. Bit zero is the
least significant, The format of the
status word is shown in figure 2-5. Status
bits 0, 1, 4, and 5 carry information on
one of four sets of terminals. Bit 1
indicates that data from one of the ter-
minals is waiting to be transmitted to the
host. Bit 0 says that the host did not
input data before additional data arrived
from that same terminal; as a result, the
new data was lost. Actually the new data
was retained in a register.

If the host does not output data within a
specific time frame, bit 4 indicates that
an output data failure has occurred.
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This time frame is determined by the data Function word commands clear the status
transfer rate of the receiving terminal. bits. Input data clears bits 0 and 1;
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INSTALLATION AND CHECKOUT 3

Installation and checkout of the coupler is
usually performed as a part of the instal-
lation and checkout of a Network Processor
Unit. The NPU installation procedure
includes a thorough checkout at the factory
and on the site. The procedures in this
section are for installing a coupler as an
add=-on or replacement to an existing sub-
system. The following paragraphs contain
data on uncrating, installing and checking
out a coupler.

UNCRATING

If the coupler is received already in-
stalled in a card cage, refer to the NPU
hardware maintenance manual for uncrating
instructions. If the coupler is received
in a padded container, carefully unpack the
major parts and check them for damage. See
tables 3-1 and 3-2. If anything is damaged,
refer to the field procedures guide for

~disposition of damaged equipment.

INSTALLATION

Perform the installation in the order given,
skipping over paragraphs that are not
applicable. Refer to the site preparation
documents as needed. The installation
sequence is given first, and then each item
in the sequence is expanded to a complete
procedure. Identify each item from the

table of major components, tables 3-1 and
3-2.

INSTALLATION SEQUENCE

1. 1Install power jumper cable (figure 3-1)
at rear of card cage.

NOTE

The power jumper is only installed
if an external 5 V dc supply is

not wired to the coupler. Normally
the external supply is used to :
permit pass—-on and pass-back oper-
ations when NPU power is removed.

2. Install jumper cable (figure 3-1) at
rear of card cage.

3. 1Install coaxial cables (figure 3-2) on
connectors at rear of card cage.

4. Set equipment switches (figure 2-1) on
synchronizer.

5. Install ribbon cables (figure 3-3)
between synchronizer and interface.

6. Install both circuit cards concurrently
into card cage (figure 1-5).

7. Set coupler select switch on interface
card. :

TABLE 3-1. DY159-A EMULATION COUPLER AND CABLE SET, MAJOR COMPONENTS

Description Part Number Quantity
Synchronizer circuit card } 1st rsiont 74873038 1
Interface circuit card ve 74872961 1
or
Synchronizer circuit card st 74873040 1
Interface circuit card } 2nd version 74872963 1
Ribbon cable, 50 conductors 74843700 2
Ribbon cable, 20 conductors 74845800 1
Jumper cable, 3 connectors 74870828 1
Power jumper (optional) 88964500 1
Cable set (purchased separately with DY159-A)
- Coaxial cable, 65 ft (19.8 m) 19191600 2
- Coaxial cable, 5 £t ( 1.5 m) 52675100 2
~ Coaxial cable, 5 ft ( 1.5 m) 88947800 4
tt74875766
tonly one first version or second version card set is required.
First version and second version cards in combination are not compatible.
tTUsed with EMI (B version) cabinets

74879600 D



TABLE 3-2. DY159-B EMULATION COUPLER, MAJOR COMPONENTS

Description Part Number Quantity

Synchronizer circuit card 74873040 1

Interface circuit card 74872963 1

Ribbon cable, 50 conductors 74843700 1

Ribbon cable, 20 conductors 74845800 1

Jumper cable, 3 connectors 74870828 1

Power cable (optional) 88964500 1

Cable set (supplied with DY159-B)

- Coaxial cable, 65 ft (19.8 m) 19191600 2

- Coaxial cable, 5 ft ( 1.5 m) 52675100 2

- Coaxial cable, 5 ft ( 1.5 m) 74875766 4
POWER JUMPER 3-4. The DY159-B coupler cables are

installed in the B version cabinet as shown

1. Plug power jumper 88964500 into pins in figure 3-5.

1 through 4 of slot B. See figure 3-1.

2. If two couplers are to be installed,
plug another power jumper 88964500 into
pins 1 through 4 of slot AB (figure 3-1).

JUMPER CABLE

1. Plug Pl of jumper cable 74870828 into
pins 280 through 294 of slot AA (figure
3-2). The top conductor should be

connected to the top pin.

2. Plug P2 of the jumper cable into pins
280 through 294 of slot C.

3. Plug P3 of the jumper cable into pins
280 through 294 of slot G.

COAXIAL CABLES

The DY159-A coupler cables are installed
in the A version cabinet as shown in figure

CAUTION

When installing pass-—-on and pass-
back cable connectors to the back-
plane pins, tie each 5-foot coaxial
cable to the supporting structure
of the bay. If this is not done,
backplane pins may be bent or per-
manently damaged.

NOTE

If the coupler is the only equip-
ment to be connected to the host
or the last one on the daisy chain,
the pass-on and pass-back cables
to the next equipment are not
required.

If the host is provided with two
5-foot cables, they can be used in
place of the 5-foot cables extend-
ing from the 65-foot pass-on and
pass-back cables to the host.

PN ) A B €C 0O E F G H J K L M N P R S

A A
8 A
B |
PiN 4~} \\l\
POWER

JUMPERS
(889645001

JUMPER CABLE 174870828)
TOP PIN 1S 280
P2 P3

A=

»
” [I L 8OTTOM PIN IS 284

T U V W XYz A

Figure 3-1. Jumper Cable Connectors

3-2
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TO NEXT EQUIPMENT D
PIN 80 BLANK ) TYPICAL PIN
e NUMBERING Moo
Figure 3~-2. 5-Foot Coaxial Cables on Synchronizer
EQUIPMENT SWITCHES 2. Connect three ribbon cables to synchro-

l; Set all positions of equipment switch
Sl to OFF (figures 2-1 and 2-2).

2. Set all positions of S2 to OFF.
3. Set all positions of S3 to OFF.
4. Set all positions of S4 to OFF.

5. Refer to NPU program and determine
which of four sets of terminals are
connected, and to which equipment
switch each set of terminals correspond.

6. Refer to host program and determine
which equipment addresses are assigned
to the coupler.

7. Select an equipment switch to be used
(step 5) and set its host-assigned
position (step 6) to ON. 3.

8. Repeat step 7 for each assigned equip-
ment switch.

NOTE 4.

All equipment switches cannot be
used. Those switches not in use
must be set to OFF. No switch in
use can have more than one position
set to ON. No two switches can
have the same position set to ON.

9. If two couplers are to be installed,

repeat steps 1 through 8 for the second
coupler.

RIBBON CABLES
1. Place synchronizer (figure 2-1) on a

flat surface with its components
facing up.

74879600 D

nizer as follows (figure 3-3):

AN

NOTE

If no modifications have been made
to the coupler, omit steps 2a and
4a which install the J1 cable. The
J1 cable is provided for spares.

a. Plug cable 74845800 into Jl1 of
synchronizer so that blue stripe
is facing away from J2.

b. Plug cable 74843700 into J2 of
synchronizer so that blue stripe
is faeing J1. :

c. Plug cable 74843700 into J3 of
synchronizer so that blue stripe
is facing J2.

Place interface (figure 2-3) on top of

synchronizer with components facing up

so that J1 of the interface is directly
over J1 of synchronizer.

Connect three ribbon cables to interface
as follows (figure 3-3):

a. Plug cable from J1 of synchronizer
into J1 of interface.

b. Plug cable from J2 of synchronizer
into J2 of interface.

c¢. Plug cable from J3 of synchronizer
into J3 of interface.

If two couplers are to be installed,
repeat steps 1 through 4 for the second
coupler.
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CIRCUIT CARDS 2.

1. Insert the two circuit cards into slots
B and C of the card cage (figure 1-5).
Continue insertion until connectors 3.
mate with connectors at rear of card cage.

2. If two couplers are to be installed,
insert second coupler into slots AA and
AB of card cage (figure 1-5). Continue

Set coupler select switch S1 on
coupler 1 (figure 2-3) to its assigned
position: up for 2, down for 3.

If two couplers have been installed,
set S1 of interface on coupler 2 to
opposite position of S1 of interface on
coupler 1.

insertion until tab connectors mate CHECKOUT

with connectors at rear of card cage.

After completing all installation procedures,
perform subsystem diagnostics to check out

COUPLER SELECT SWITCH the coupler. Refer to the NPU hardware
maintenance manual for complete checkout
1. Refer to NPU program and determine procedures using the proper diagnostics.

which coupler address has been assigned
to coupler 1.

74879600 D
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THEORY OF OPERATION | 4

The coupler temporarily stores data that is
being transferred between the host and a
terminal. At a precise time and under con-
trol of the host, it releases this data in
the proper direction. The words input and
output are always used in reference to the
host. Thus output data travels from the
host, through the coupler, to the processor,
and eventually to a terminal. And input
data comes from a terminal, eventually to
the processor, through the coupler, and to
the host.

This section contains descriptiors of the
circuits that make up the coupler. The
theory of operation is divided into dis-
cussions of: the pass-on and pass-back
block diagram; the coupler block diagram;
and timing and control. Each circuit is
discussed as a block within a block diagram.
Detail circuit logic can be found on the
logic diagrams of the two circuit cards:

the synchronizer and the interface. A

" particular circuit can be located within

the logic diagrams by referring to the
block diagrams. A corner of each block
contains the logic diagram sheet number.

If the circuit is on the synchronizer, the
number appears in the lower right-hand cor-
ner. If the circuit is on the interface,
the number appears in the upper left-hand
corner.

The distribution of signals to and from each
circuit is shown on the block diagram.

These signals are only described in this sec-
tion when referring to their source or to
their ultimate use. The number on the lines
within the block diagram refer to the number
of signals entering or leaving a particular
block or circuit. Where no number is shown,
only one signal is on that particular line.

To clarify the meaning of abbreviation, in
the text and on logic diagrams, refer to the
list of mnemonics in the appendix. Wherever
a word or group of bits is described, bit
zero is the least significant unless noted
otherwise.

PASS—ON & PASS—BACK BLOCK DIAGRAM

The following paragraphs describe the func-
tions of individual circuits within the pass-
on and pass-back block diagram. These cir-
cuits form three major groups: the pass-on
circuits, the pass-back circuits, and the
clock circuits. To clarify the relationship
of these circuits to one another, refer to
figure 4-1.

74879600 C

PASS-ON CIRCUITS

Receivers, registers, and drivers constitute
the pass-on circuits. The detail logic for
all of these circuits is on synchronizer
logic sheet 4. The pass-on cable to the

host brings 19 lines into the coupler. Each
of these lines connect directly to a receiver.

Receiver

The receiver converts the logic level from
the host into TTL compatible levels. A
logic 1 from the host is a positive pulse
that is 25 to 40 ns wide and 1.3 V in ampli-
tude. A logic 0 is merely the absence of a
pulse. The receiver sends the converted
pulse to a catch register.

Catch Register

The catch register captures the pulse from
the host to enable the coupler to operate
over a wide range of pulse widths and pulse
skew. The catch register is connected to a
transfer register.

Transfer Register

When a T70 clock pulse occurs, the transfer
register stores the signal for 100 ns, the
time between clock pulses. During this time,
the signal is made available to other coupler
circuits and to a driver.

Only 18 of the 19 lines are made available

to the other coupler circuits, as the coupler
has no use for the parity signal. The coup-
ler does use the 12 data lines and the 6 sig-
nals: active, inactive, full, empty, func-
tion, and master clear. These 18 lines plus
the parity line are connected to drivers.

- Driver

The driver converts the TTL level to the
logic level compatible with the communica-
tion channel. A logic 1 is a positive pulse
that is 35 ns wide and 1.4 V in amplitude.

A logic 0 is merely the absence of a pulse.
The driver is connected to the pass-on cable
to the next equipment.

PASS-BACK CIRCUITS

Receivers, registers, drivers, and multi-
plexers constitute the pass-back circuits.
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The pass-back cable to the next equipment
brings 17 lines into the coupler. Each of
these lines connect directly to a receiver.

Receiver

The receiver converts the logic level from
the next equipment into TTL compatible
levels. A logic 1 from the next equipment
is a positive pulse that is 25 to 40 ns

wide and 1.3 V in amplitude. A logic 0 is
merely the absence of a pulse. The receiver
sends the converted pulse to a catch regis-
ter.

Catch Register

The catch register captures the pulse from
the next equipment to enable the coupler
to operate over a wide range of pulse
widths and pulse skew. The catch register
is connected to a multiplexer.

Multiplexers

From the catch registers, the multiplexers
receive 12 data lines and 5 signals:
active, inactive, full, empty, and parity.
From other coupler circuits, they receive
12 data lines and 3 signals: inactive,
full, and empty.

The data lines from the catch registers are
connected by the multiplexer to transfer
registers unless the coupler is selected
for communication by the host. In this
case a SENDF signal causes the multiplexer
to disconnect data from the catch registers
and connect data from the coupler circuits
to the transfer registers.

The multiplexers handle the signal lines
differently. Only the equipment that is
communicating with the host will have high
signals. Therefore, the multiplexers
select signals from the coupler circuits
or the catch register by connecting the
high signals to the transfer registers.

Transfer Register

When a T70 clock pulse occurs. the transfer
stores the signal for 100 ns, the time
between clock pulses. During this time,
the signal is made available to a driver.

Driver

The driver converts the TTL level to the
logic level compatible with the communica-
tion channel. A logic 1 is a positive
pulse that is 35 ns wide and 1.4 V in amp-
litude. A logic 0 is merely the absence
of a pulse. The driver is connected to
the pass-back cable to the host.

74879600 C

CLOCK CIRCUITS

Receivers, registers, drivers, and clock
control constitute the clock circuits.

The detail logic for all of these circuits
is on synchronizer logic sheet 5. The
pass-back cable to the host brings two lines,
a 10 MHz clock and a 1 MHz clock, into the
coupler. Each of these lines connect
directly to a receiver.

Receiver

The receiver converts the logic level from
the host into TTL compatible levels.  The
clock pulse from the host is a positive 1.3 V
in amplitude and 35 ns wide. The receiver
sends the converted pulse to a catch register.
The receiver for the 10 MHz clock also sends
the clock pulse to clock control.

Catch Register

The catch register captures the clock pulse
to enable the coupler to operate over a side
range of pulse widths and pulse skew. The
catch register for the 1 MHz clock 1s con-
nected to a transfer register.

Transfer Register

When a T70 clock pulse occurs, the transfer
register stores. the 1 MHz clock pulse for
100 ns, the time between T70 clock pulses.
During this time, the 1 MHz clock pulse is
made available to a driver.

Driver

The driver converts the TTL level to the
logic compatible with the communications
channel. The converted clock pulse is a.
positive 1.4 V in amplitude and 35 ns wide.
The driver is connected to the pass-back
cable to the next equipment. Both the

1 MHz and the 10 MHz clocks are sent to
the next equipment 70 ns after they arrive
from the host.

Clock Control

Clock control provides timing signals or
clocks for all coupler operations. These
clocks are derived from the 10 MHz clock.
One adjustable delay circuit and one fixed
delay line split the 100 ns period of the
10 MHz clock into 5 ns intervals. At each
one of these intervals which are called T
times, a 10 MHz positive-going clock pulse
of 25 ns duration may be derived.

Only a few of the T times are used in the
coupler and some of these are inverted or
negative-going clocks. Whenever 'a clock
is inverted, 5 ns is added to its T time.
Some of the clocks_used in the coupler are
TO, T40, T90, TO, T35, and T70.



There are two adjustments in clock control.
Switch S5 provides for an adjustment of
clock pulse width and a coarse adjustment
of leading edge. Potentiometer R6 provides
for a finer adjustment of the leading edge.
Both of these controls are adjusted at the
factory and should not be changed during
installation. Clock pulse width is adjusted
by setting to ON one of four S5 positions:
A, B, C, or D. Leading edge is adjusted

by setting to ON one of the other four S5
positions: E, F, G, or H.

COUPLER BLOCK DIAGRAM

The following paragraphs describe the func-
tions of individual circuits within the
coupler block diagram. These circuits

form several major groups: the equipment
address circuits; the memory address cir-
cuits; the data-to-memory circuits; the
memory circuits. To clarify the relation-
ship of these circuits to omne another,
refer to figure 4-2. This figure and the
pass-on and pass-back block diagram contain
all of the circuits that make up the coup-
ler.

EQUIPMENT ADDRESS CIRCUITS

A decoder, 4 switches, a converter, and
the select control constitute the equip-
ment address circuits. The detail logic
for all of these circuits is on synchro-
nizer logic sheet 7. Circuit functions
are shown on figure 4-3. The pass-on
circuits send a function signal and 3 data
lines to the decoder. .

Decoder

From the transfer registers, the decoder
receives the function signal and the 3
data lines that carry the equipment
address. These lines, PO09X through POl1lX, -
are decoded from binary to decimal. The

8 decimal outputs, 0 through 7, of the
decoder are connected respectively to the
8 positions of each equipment switch. The
one line that corresponds to the correct
equipment address will have a signal tran-
sition from 1 to 0 when the function sig-
nal POFNX is high.

Equipment Switches

The four equipment switches have each been
preset prior to installation. If any of
them is set to the equipment address
received from the decoder, this information
is sent to the converter and select control.

Converter

If the converter receives a signal from the

equipment switches, it converts that signal
from decimal into binary. This 2-bit equip-
ment address is sent to the F register to
become signals FR09 and FR10. The number,

4-4

0 to 3, contained in these two bits corres-
pond directly to the number assigned to

one of four sets of terminals connected to
the NPU. It is these four sets of terminals
that are referred to as internal eguipment.
Address switches 1 through 4 are respec-
tively related to internal equipments 0
through 3.

Select Control

The select control generates signal CSEL if
the coupler has been selected to communicate
with the host. A signal from any equipment
switch would indicate that fact. Signal
CSEL is sent to the F register to become
signal FR11l, and to coupler control where

it enables the decoding of the function
command.

MEMORY ADDRESS CIRCUITS

The F register, two ROMs, the counter, the
MAB multiplexer, and 15 Y-line inverters
constitute the memory address circuits.
The pass-on circuits send 9 data lines to
the F register. The equipment address
circuits send an additional three delta.
lines to the F register.

" F Register

The F register stores a 12-bit function
word slightly modified from the one received
from the host (figure 2-4). The equipment
address circuits have converted the 3-bit
equipment number, which was in bits 9
through 11, to a 2-bit equipment address.
These two bits stored in bits 9 and 10, and
the CSEL signal is stored in bit 11. The F
register sends one or more of its bits,

FROO through FR1l, to the ROMs, the counter,
coupler control, and the MH register.

The ROMS

The two ROMs store starting locations for
the coupler buffer. One ROM is for normal
operation, and the other ROM is for main-
tenance. Each ROM depends on bits from
the F register to determine which starting
address it sends to the counter.

The operational ROM provides the starting
address, location 0, for one of eight areas
in the coupler buffer. Four of these areas
store output data (from the host), and the
other four areas store input data (from the
processor). Two areas, input and output,
are assigned to each equipment. Bits FR09
and FR10 select an equipment address from 0
through 3. Whether an input or an output
area for that equipment is selected depends
on the command in bits FR00 and FROl. Com-
mand 1 selects an output area; commands 2
and 3 select an input area. Figure 4-4
illustrates the eight areas addressed by

the operational ROM and the signals required
by the ROM to send an address to the counter.
Each area in the coupler buffer contains 64
word locations.
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§2, S3, AND S4 ARE WIRED THE SAME AS S1

SWITCHES
POFNX
- SELECT
\G) S CONTROL E&,,LER
POOSX o————§ CONTROL
pecooer P9 2
PO10X o
3
FR11
PO11X o- . CSEL
P- 4
o~ 5 7
6
F REGISTER
1
§2
le
FRO9
2
s3
 J
FR10
.——
3
sS4
3 CONVERTER

Figure 4-3.’-Bquipmont Address Circuits

The maintenance ROM provides the starting
address, location 0, for one of 32 bytes

in the coupler buffer. For the purpose of
running diagnostics, the 128 word locations
for each equipment have been divided into
bytes of 16 locations each. These bytes
are numbered 0 through 7. Bits FR09 and
FR10 select an equipment address from 0
through 3. Bits FR03, FR04, and FRO5 select
a byte from 0 through 7. Figure 4-5 illus-
trates the 32 bytes addressed by the main-
tenance ROM and the signals required by the
ROM to send an address to the counter.

Counter -

The counter contains the address of data to
be transferred into or out of the coupler
buffer. This 10-bit binary counter parallel
loads the starting address received from the
ROM and is incremented following each read

or write command from the host. Note that
output data is a write command; also note
that input data and send status are both
read commands. The counter sends its 10
bits, MACO0 through MAC09, to the MAB multi-
plexer (figures 4-4 and 4-5).

MAB Multiplexer

The MAB multiplexer selects one of two
addresses to be sent to the MA bus. One

of these addresses is stored in the counter.
The other address is on the Y lines from
the processor. When the host accesses the
coupler, the MAB multiplexer selects the
address in the counter. When the processor
accesses the coupler, the MAB multiplexer
selects the address on the Y lines.

Each of the two address sources supply 10
bits of information to the MAB multiplexer.
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A. ADDRESSED AREAS OF THE COUPLER BUFFER

EQUIPMENT EQUIPAIHENT EOUIPM:ENT EQUIH;ENT
0
OUTPUT OUTPUT OQUTPUT OUTPUT
EQUlPAgENT EQUI P'\:ENT EOUIPN;ENT EQu|P’gENT
INPUT INPUT INPUT INPUT

NOTE  Each area contains locations 0-63.

B. ~ REQUIRED SIGNALS FOR ADDRESSING

POO1X
POOOX

F REGISTER

74879600 C

FR10
A 4
FROO.
4
3
ROM
FRO1 1.
FROO 0.
v CHIP
ENABLE
Figure 4-4. Operational ROM

COUNTER

MACS >
MACS8 >
MAC?7 .‘
MAC6 >
MACS >
MAC4
MAC3 >

MAC2 >
MAC1

MACO




A. ADDRESSED BYTES OF THE COUPLER BUFFER

EQUIPMENT: i i i i
BYTEO BYTEO BYTEO BYTEO
BYTE 1 BYTE 1 BYTE 1 BYTE 1
BYTE 2 BYTE 2 BYTE 2 BYTE 2
BYTE3 BYTE3 BYTE 3 BYTE3
BYTE4 BYTE 4 BYTE 4 BYTE 4
BYTE S BYTES BYTE S BYTES
BYTE 6 BYTE 6 BYTE 6 BYTE 6
BYTE 7 BYTE7 BYTE 7 BYTE 7

NOTE: EACH BYTE CONTAINS LOCATIONS 0-15.

B. REQUIRED SIGNALS FOR ADDRESSING

FR10 *
FRO9
F REGISTER
4
| 3
POO5X | FROB 2'> ROM
PO04X > FRO4 1'
POO3X FRO3 0
CHIP
ENABLE
rigure 4-~5, Maintenance ROM
4-8

COUNTER

MAC S
MAC 8
MAC7
MAC 6
MACS >
MAC 4
MAC 3
MAC 2
MAC 1
MACO
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» The 10 address bits that are sent to the MA
i bus are shown in figure 4-6. Bit zero is
the least significant. From the MA bus this
- address, MABOO through MAB09, is distributed
; to the: reject RAM, protect RAM, bit 14 RAM,
j S register, coupler control, coupler buffer,
and circular buffer. When the circular buf-
fer is selected, the MAB lines contain data
rather than an address. Figure 4-7 shows
all uses of the MAB lines.

9 0= COUPLER BUFFER

EQUIPMENT ADDRESS 0-3

™ I = INPUT AREA,
/ 6 0 = OUTPUT AREA

>WORD LOCATION 0-83

Figure 4-6., MAB Address Format

74879600 C
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Y Lines

The Y lines bring addressing information
from the processor into.the coupler.. These
15 Y-bits, ¥0 through Y14, are sent directly
to inverters. Bit zero is the least signi-

> SELECTS COUPLER (1 OF 2)
0010 OR 0011

./

| SELECTS COUPLER BUFFER (0) OR
CIRCULAR BUFFER (1) OR S REGISTER (1)

SELECTS EQUIPMENT ADDRESS

00, 01, 10, OR 11

SELECTS INPUT (1) OR OUTPUT (0)
AREA OF COUPLER BUFFER .

SELECTS CIRCULAR BUFFER (00)

ficant.
10
9
8
7
9 13
8 12
7 1"
6 14
5 ]
4 5
3 4
2 3
1 2
0 1
0

OR S REGISTER (10 OR 01)
WHENY 13=1

SELECTS DATA ROTATION (0) FOR SYNC.

OR NO ROTATION (1) FOR ASYNC

'Figure 4-7, Uses of MAB and Y Lines



Inverter

The inverter receives a Y bit, inverts it,
and sends it to one or more of four destina-
tions. Ten Y bits go directly to the MAB
multiplexer. Three of these same ten bits
are used by the MH register. Coupler con-
trol uses Y0, and the decoder uses Y7
through Y10 (figure 4-7).

DATA TO MEMORY CIRCUIT

The FDC register, the DTM multiplexer, and
the send data inverters and multiplexers
constitute the data-to-memory circuits.
The pass-on circuits send 12 data lines to
the FDC register.

FDC Register

The FDC register holds 12 bits of data from
the host. These 12 bits, PO00X through
POl1lX, come directly from the transfer
registers. These same 12 bits change to
FDCO through FDC1ll before they are sent to
the DTM multiplexer.

DTM Multiplexer

The DTM multiplexer selects one of two sets
of data to be sent to the DTM bus. One

set of data is held in the FDC register.
The other data is on the FMP lines from

the processor. When the host accesses the
coupler, the DTM multiplexer selects the
data in the FDC register. When the proces-
sor accesses the coupler, the DTM multi-
plexer selects the data on the FMP lines.
Each of the two data sources supply 12

bits of information to the DTM multiplexer.
The 12 data bits that are sent to the DTM
bus are DTMO0 through DTM1l.

'FMP Lines

The FMP lines do not bring data directly
from the processor but via inverters and
multiplexers. The SD lines from the pro-
cessor bring the data into the coupler. SD
bits 1 through 8 go to multiplexers; 9
through 12 and 15 go to inverters.

inverters

The inverters receive SD0Y9 through SD12 and
SDI5, invert each of these data lines, and
send FMP08 through FMPll to the DTM multi-
plexer. Note that the FMP data bits are
renumbered by subtracting one from the num-
ber of each corresponding SD bit. Bit SDI5
is inverted and sent to the bit 14 RaM.

Multiplexers
The multiplexers either sends the data on

the SD lines directly to the DTM multiplexer
or rotates the data before sending it. See

figure 4-8. Whether bits SDOl through SDO8
are rotated or not depends on whether or

not the host is communicating with an asyn-
chronous terminal. The selection of direct

‘data or rotated data is controlled by

signal YO.

MEMORY CIRCUITS

The coupler buffer, the bit 14 RAM, the
circular buffer, the protect RAM, and the
reject RAM constitute the memory circuits.
With the exception of the circular buffer,
each of these circuits receive an address
from the MA bus.

Coupier Buffer

The coupler buffer is a random access
memory with capacity for 512 12-bit words.
It can be addressed by the host or by the
processor. For the purpose of addressing,
the coupler buffer is divided into 8 areas:
one input area and one output area for each
of 4 equipments (figure 4-4). Each of the
8 areas contain 64 word locations.

The 9 MAB bits address one of the 512 loca-
tions in the coupler buffer. Then the 12
bits of data on the DTM bus may be written
into the addressed location and stored
until needed. Or data may be read from the
selected location and sent to the DFM bus.
Data from the coupler buffer to the DFM
bus is contained in bits DFMO through

DMF9 and bit DFM1l. An additional bit,
CBM10, is ORed with the CBM14 to become

bit DFMl10.

When diagnostics are being performed on the
NPU, the coupler buffer is divided into 32
bytes: 8 bytes for each of 4 equipments
(figure 4-5).
16 word locations.

Bit 14 RAM

The bit 14 RAM is a random access memory
with capacity for 512 single bits. It
receives the result of ANDing signals SDI15
and MPWC. This result is written into the
location addressed by the 9 MAB bits.

When data is read from the bit 14 RaM,
signal CBM14 is sent from the selected
location to an OR gate where it is ORed
with signal CBM10. The resultant signal
DFM10, is sent to the DFM bus.

Circular Buffer

The circular buffer is a random access mem-

ory with capacity for 256 12-bit words. It
is addressed by the 8 CBA bits from coupler
control. Figure 4-9 shows a partial block
diagram of coupler control. The CBA lines
originate in one of two counters selected
by the CBA multiplexer. Both counters are
returned to zero by the processor during

an initialization process. After the host
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ROTATE MODE FOR ASYNCHRONOUS TERMINALS

FMPO7

FMPOS

FMPO6

FMPO4

FMPO3

DFM07

DFM08

DFMO06

DFMO04

DFMO03

DFM02

DFMO1

DFMO00

DIRECT MODE FOR SYNCHRONOUS TERMINALS
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RECEIVE
DATA

RDO8
RDO7

RDO6

RDOS

RDO4

RDO3

RDO2

RDO1

RECEIVE DATA

RDO8

RDO7

RDO6

RDOS

RDO4

g RDO2

RDO3

> RDO1

SEND DATA
sDos FMPO7 DFMO7
SDO7 FMPO6 DFM08
SD06 FMPOB DFMO6
SDO6 b FMPO4 DFMO4
SDO4 ————————®{  FMPO3 DFMO3
SDO3 FMPO2 DFMO2
SD02 FMPO1 DFMO1
SDO1 FMPGO DFM00
Figure 4-8, Send and Receive Data Modes
MAB LINES
06,7,8
g‘:’:‘ LINES DATA
12
PROCESSOR
INCREMENT 1  COUNTER caa ADDRESS
A MULTIPLEXER
PROCESSOR
RESET I
‘+ SELECT
‘HOST
INCREMENT COUNTER EMPTY
—cne
8 COMPARATOR b
Figure 4~9, Signals of Circular Buffer

CIRCULAR
BUFFER

DATA
12




writes into the circular buffer, counter A
is incremented. After the processor reads
the output data, counter B is incremented.
Under the direction of memory cycle control,
the CBA multiplexer selects one of these
counters as the source for an address. A
comparator determines whether the circular
buffer is full or empty and sends this
information to the processor.

The 12 data bits received by the circular
buffer come from the MAB and DTM lines.
MAB lines 0 through 5 and 7.and 8 locate
the area of the coupler buffer that has
output data being written ito it (figure
4-7). DTM lines 8 through 11 are I/0
control bits. The format of the data
bits in the circular buffer is shown in
figure 4-10.

Data bits in circular buffer

11 MABOS Indicates output area in

{10 MABO7 coupler buffer

MABO5

MABO4

MABO3 Indicates word location

MABO02 in coupler buffer

MABO1

MABO

DTM11

NIW]Ies Ju|lo | N

DTM10

Control I/0 operations
DTM0O9

(=2 By

DTM08
i o

Figure 4-10. Word Format in Circular Buffer

Protect RAM

The protect RAM is a random access memory
with capacity for 512 single bits. Whenever
data is written into the coupler buffer,
signal PROT is written into the protect

RAM location addressed by the 9 MAB bits.
This signal is generated in protect con-
trol. From the protect RAM signal PROT is
used to set the protect flip-flop, which
then sends signal PROTF to the reject RAM.

.

Reject RAM

The reject RAM is a random access memory
with capacity for 256 single bits. When
output data is written into the coupler

buffer, signal PRET? is written into the

reject RAM location addressed by the 8 MAB
bits. Note that MAB06 is not needed.
During-a read cycle by the host, the
reject signal in the selected location is
sent to reject control. There it is ORed
with signal DFM8, and ‘the resultant signal,
DFM8M, is sent to the TDC register.

DATA FROM MEMORY CIRCUITS

The RCD register, the S register, the TMP
register, a terminator, RD control, and
receive data multiplexers and drivers con-
stitute the . data from memory circuits.

The DFM bus sends 11 lines of data to the
TDC register. An additional line of data
is sent from reject control.

TDC Register

The TDC register stores a 12-bit word that
is to be transferred to the host. Its
immediate destination is the nmultiplexers
in the pass-back circuits. These 12 bits
are TDCOO through TDCll. The TDC register
receives its word from one of two sources:
the coupler buffer or the § register.

S Roegister

The S register stores 4 bits of the status
word: bits 0, 1, 4 and 5 (figure 2-5).

It has four sections which correspond to
the four equipments, 0 through 3. When a
send status command is received from the
host, status control selects the proper
section of the S register. The pertinent
4 bits are then sent to the DFM bus. The
other 8 bits that make up the status word
are a fixed code.

The processor can also access the S reg-
ister. A request for status from the
processor is handled in the same manner
as one from the host. In this case the
destination of the status word would be
the TMP register.

TMP Register

The TMP register stores a 12-bit word that
is to be transferred to the processor.  Its
immediate destination is the multiplexers
and drivers for the receive data lines.

The TMP register receives its word from

one of three sources: the circular buf-
fer, the coupler buffer, or the S register.

Drivers

The drivers receive the upper 4 bits from
the TMP register and the 4 upper most bits
of the RD lines from driver control. Each
driver inverts its data bit and sends it

to the processor on an RD line. The 8

bits from the drivers are RD0O9Y through RDIG6.

74879600 C



Multiplexers

The multiplexers either sends the data
directly out on the RD lines or rotates
the data before sending it (figure 4-8).
Whether bits RDOI through RDOS8 are rotated
or not depends on whether or not the host
is communicating with an asynchronouys ter-
minal. The selection of direct data or
rotated data is cgontrolled by signal YO.

Terminators

The DFM bus is terminated through resisFors
to plus five volts at the terminator. |

CONTROL CIRCUITS

The coupler control, TC control, the Y-line
decoder, the MH register, reject control
and driver, reply control and driver, and
the R/W inverters constitute the control
circuits. Most of the eperations that take
place in the coupler are controlled by
circuitry of the coupler control,

Coupler Control

Coupler control receiwves T times from clock
control, signals from transfer registers
and Y lines, and several other signals from
within the coupler. With these control and
timing signals, coupler control establishes
the diregtion of data flow between the host
and the progessor,

Elther the processor or the host may request
a memory cycle or both requests may come
simultaneously. In any case, only one

is allowed at one time. In the case of
simultaneous requests, the processor must
wait up to 450 ns until the host's request
has been serviced. When one of these
requestors is allowed acgess, coupler con-
trol sends a signal to the MAB and DTM
multiplexers that selects the proper source
of address and data.

TC Control

TC control counts the number of locations
read ip the coupler buffer until the maxi-
mum is reached. When the terminal count
is completq for that particular equipment,
signal TCC is generated, See figure 4-11,
A counter supplies inputs to two gates: '
a 64 count and a 16 count. One gate is
enabled by an operat;onal read from the
host. The other gate is enabled by a
maintenance read from the host. When 64
locations have been read during normal
operations, the TCC flip-flop is set and
signal TCC is generated. - Reading 16 loca-
tions during diagnestics causes the setting
of the TCC flip-flop. Signal TCC clears
the F register and inhibits write enable
to the coupler buffer. The counter is
incremented by signal MACI which also
increments the counter in memory address
circyits. The counter is cleared by 51gnal
TCC or by a new function word.

Y-Line Decoder

The Y-line decoder receives signals Y07
through Y10 and decodes them to select

one of two couplers. The coupler select
switch has been set tb the position assigned
by the processor. This position is either
address 2 or address 3. If the hexideci-
mal address on the Y lines is the same as
the address of the positioned. switch,

this coupler is selected for processor
operations. The presence of a write or
read signal along with the proper address
indicates that the processor desires
communigation.

R/W Inverters

An inverter receives the read signal from
the processor, inverts it, and sends it
to coupler control and other circuits.

An identical inverter treats the write
signal in an identical manner.

. OPERATIONAL, ot
“FIEAD HosT
- TCC
MACI TCC
—p
GoUNTER FLIP-FLOP
16 CP——() ‘
CLEAR
MAINTENANCE ' ¢ REGISTER
READ |
’ = ]
CLEAR
CSEL
TCC
Figure 4-11., Terminal Count Logic
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MH Register

The MH register stores signal FRO8 in one
of four sections that correspond to the
four equipments. ' During diagnostics this
signal holds the coupler buffer for mainte-
nance tests (figure 2-4). The -state of the
MH register is sent to reply control where
a negative reply is generated in response
to an access request from the processor.

.

Reply Control

Reply control answers a request from the
processor with either a positive or a
negative reply. The types of requests
are: read the coupler buffer, write in
the coupler buffer, write in the status’
register, and read the circular buffer.
Reply control sends a negative response to
a read or write request for the coupler
buffer when the MH bit is set. The pro-
cessor also gets a negative response to a
request to read the circular buffer when
the circular buffer is empty. Signal
REPLY is sent through a driver to the
processor.

Controlware interprets the RD lines to
determine the reply from the coupler.

When a negative response is sent, all 16
RD lines are at the 0 level. This is read
as a hexidecimal 0000. When a positive
response is sent, a hexidecimal Fxxx is

block at a time. That is, one character
from or to each of 64 terminals is trans-
ferred in a block. of data.

c

Either the processor or the host may request

a memory cycle or both requests may come
simultaneously., In any case only one is |,
allowed at one time. - In the case of simul-
taneous requests, the processor must wait
until the host's request has been serviced.
The memory that is being accessed is the
coupler buffer and related memories w1th1n
the coupler.

PROCESSOR WRITE CYCLE

From the start of the flow diagram, the
first decision is whether or not the host
or the processor is selecting. If the
answer is neither, then return to start.
If the answer is yes, it must be decided
which of the two is selecting to communi-
cate. Assume for now that the processor
selects the coupler.

Do negative response conditions exist? If
the answer is yes, send a hexidecimal 0000
back to the processor and return to start.
If the circular buffer is not empty and
there is not a maintenance hold on the
coupler, then answer will be no. The
processor then requests a memory cycle.

The processor may be locked out from acces-

&

51ng the coupler buffer because the host
is being serviced. If it is, it will con-

on the RD lines: TRDI3 through RD16 are
set to the 1 level

tinually ask whether it is locked out until o
. the answer is no. Then the memory cycle N
Rqen Control will start and the host will be locked out. &L,V

The next decision is whether a read or
write cycle is desired. Assume for now

Reject control contains the reject flip-flop . )
that the processor requests a write cycle.

which is set during a processor write
request if the protect bit is set. The
state of the reject flip-flop is sent
through a driver to the processor as sig-
nal REJECT.

Is the S register selected? Does the
processor wish to store status? If the
answer is yes, the data on the FMP lines
are stored in .the S register. If.the
answer is no, another decision is made.

MEMORY CYCLE FLOW DIAGRAM

Is the protect flip-flop set? If the data TN
The following paragraphs describe the character previously written into memory i )
sequence of events within- the memory cycle has not been ready by the host, the answer N

will be yes. This data must be protected;

therefore, further writing is inhibited

at this point in time. A reject is sent

to the processor, and host access to memory

is unlocked. If the protect flip-flop is

not set, the data on the ¥MP lines are

stored in anput areas of the coupler buffer.
- Host access is then unlocked, and a positive

reply of hexadecimal Fxxx is sent. to the

processor.

flow diagram. These events form four major
groups: processor write cycle, processor
read cycle, host write cycle, and host read
cycle. To clarify the relationship of these
events to one another, refer to figure 4-12.

To better understand the overall operatlon
of the coupler’, a short review is given
here of some pertinent facts. The coupler
is a slave to the programs of the host and
‘the processor. 1Its task is to transfer
data between the host and the proceseor
upon command. The coupler and the pro-
cessor are merely parts of the NPU which
enables the host to communicate with up to
256 terminals. Up to 64 of these terminals
are assigned to one of four equipments.
When data is transferred, it is done a

PROCESSOR READ CYCLE
Is a read cycle or a write cycle desired
by the processor? Assume for now that the

processor ;requests a read cycle. The
circular buffer is read. .Then the output

»

‘ o
4-14 74879600 C



START

Y

HOST

NO OR PROCESSOR

® SEND
INACTIVE
e LOAD F
REGISTER
HOST o DECODE F
OR REGISTER
PROCESSOR o LOAD MA
? COUNTER
PROCESSOR
READ WRITE
NEGATIVE
OR WRITE <
RESPONSE 2
REPLY READ
0000
REQUEST
MEMORY
y CYCLE
g 3
o REGISTER
LOCKED YES
out
RESET INCREMENT SEND RESET
F REGISTER MA COUNTER EMPTY F REGISTER
START
MEMORY b |
CYCLE REQUEST REQUEST
‘ TO START MEMORY MEMORY . TO START
CYCLE CYCLE
LOCK
out
HOST

LOCKED

ouT
’

LOCKED
ouT
?

READ READ

OR WRITE
?
Lono WRITE
START START
REGISTER MEMORY MEMORY
i cveie CYCLE
S REGISTER
:gls.‘c_)cx SELECTED ‘
ACCESS ? LOCK LOCK
out ouT
‘ PROCESSOR PROCESSOR
REPLY L
\ FXXX TOAD
/ e PROTECT
REGISTER ROTECT
>
4 PROTECT
BIT SET 3
? PROCESSOR s WRITE
ACCESS COUPLER
INHIBIT NO BUFFER
WRITING INHIBIT & WRITE
WRITING CIRCULAR
‘ BUFFER
3 ‘ o INCREMENT
SEND STORE COUNTER
REJECT TO FMP SEND OF CIRCU-
PROCESSOR DATA REJECT ! AR BUFFER
‘ l TO HOST
UNLOCK UNLOCK ‘ TNCREMENT
" HOST HOST UNLOCK MA COUNTER
ACCESS ACCESS COUNTER
S ACCESS ‘
ﬂ UNLOCK

?)E(;lxv PROCESSOR
v TO START ACCESS

Figure 4-12, Memory Cycle Flow Diagram
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areas of the coupler buffer are read and
loaded into the TMP register. After memory
has been read, the processor clears both
the coupler buffer and the protect RAM.
Host access is then unlocked, and a posi-
tive reply of hexidecimal Fxxx is sent to
the. processor.

HOST WRITE CYCLE

Is it the host or the processor that is
selecting? Assume for now that the host is
selecting. 1Is there a match between the
equipment number sent by the host and the
equipment number assigned to the coupler?
If the answer is no, ignore the host and
return to start. If the answer is yes,
load the F register with the function word
and send an inactive signal back to the
host. Also decode the function word and
load the MA counter with a memory address.
The next decision is whether a read or
write cycle is desired. Assume for now
that the host requests a write cycle.

Has the host sent an active signal and a
full signal? If the answer is no, has the
host sent an inactive signal signifying the
end of communications? If an inactive
signal has been received, reset the F
register and go back to start. If an
inactive signal has not been received,
recheck for active and full signals. If
these two signals are present, load data
into the FDC register and send an empty
signal to the host. The host will then
request a memory cycle.

The host may be locked out from accessing
the coupler buffer because the processor

is being serviced. If it is, it will con-
tinually ask whether it is locked out until
the answer is no. Then the memory cycle
will start and the processor will be locked
out.

The next question is whether or not the
protect flip-flop has been set. If the
data character previously written into
memory has not been read by the processor,
the answer will be yes. This data must be
protected; therefore, further writing is
inhibited at this point in time. A reject
is sent to the host, and processor access
to memory is unlocked. If the protect
flip-flop is not set, data is wrtten into
the output areas of the coupler buffer.
Information is also written into the circu-
lar buffer, and the counter of the circular
buffer is incremented. The MA counter is
then incremented, and the processor access
to memory is unlocked.

- HOST READ CYCLE

Is a read cycle or a write cycle desired

by the host? Assume for now that the host
requests a read memory cycle. If the host
is not locked out, a memory cycle will '
start and the processor will be locked out.
Data from an input area of the coupler
buffer or status from the status register
will be loaded into the TDC register. After
memory has been read, the host clears both
the coupler buffer and the protect RAM.
Processor access to memory is then unlocked.

Has the host sent an active signal and an
empty signal? If the answer is no, has the
host sent an inactive signal signifying

the end of communications? If an inactive
signal has been received, reset the F reg-
ister and go back to start. If an inactive
has not been received, recheck for active
and empty signals. If these two signals
are present, send a full signal to the
host and increment the MA counter. The
memory cycle request will then be serv-
iced as in the previous paragraph.
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O DIAGRAMS

There are two versions of the coupler.
Logic diagrams for both versions are in-
cluded in this section. When using the

" diagrams as a trouble-shooting aid, verify
that the component locators on the circuit
card agree with those on the logic diagram.

C
74879600 C

The logic diagram for the first version

of the synchronizer is drawing number
74850100. The logic diagram for the first
version of the interface is drawing number
74846100. The second version of the
coupler is logically shown in drawings
numbered 74850101 and 74846101.
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MAINTENANCE 6

This section contains preventive maintenance
procedures and corrective maintenance aids.
When trouble~shooting a defective coupler,
refer to theory of operation and logic
diagrams. Supplementary maintenance aids
are included in appendices.

PREVENTIVE MAINTENANCE

The following paragraphs contain procedures
which if performed periodically will mini-
mize subsystem down-time due to coupler
malfunctions. Maintain a log to ensure
faithful observance of maintenance periods.
Wherever maintenance periods are not given,
refer to subsystem maintenance procedures.

TEST EQUIPMENT

The following items are needed to maintain
the coupler.

1. One spare coupler including items
1 through 4 in table 3-1.

2. Two card extenders, part number
74537300.

3. One hérdware maintenance manual,
number 74849600.

4, One dual-trace, high-frequency
oscilloscope, Tektronix 453 for
example.

5. One complete set of subsystem
diagnostic tapes, listed in NPU
hardware maintenance manual.

6. One set of tools including a DIP
clip and an acid brush.

EDGE CONNECTOR CLEANING

1. Remove subsystem power when
cleaning edge connectors.

2. Pull the two circuit cards
approximately two inches (50 mm)
away from their mating connectors.

3. Re-insert the circuit cards until
they once again mate with the
connectors at the back of the
card cage. Thus the connectors
are cleaned by the wiping action
of the connector contacts.

4. Whenever circuit cards are removed
from the card cage, further clean

74879600 C

the edge connectors with a magic-
rub eraser. Use a clean acid brush
to remove all eraser crumbs before
re-inserting the circuit cards.

DIAGNOSTIC PROGRAMS

Perform subsystem diagnostics to check out
the coupler at regular intervals. Refer
to the NPU hardware maintenance manual for
complete checkout procedures using the
proper diagnostics. Perform these same
checks substituting the spare coupler to
ensure the integrity of the spare.

CLOCK ADJUSTMENTS

Annually check the clock adjustments on the
synchronizer (figure 2-1) as follows.

1. Connect the channel 1 probe of the
oscilloscope to TP-2.

2. Connect the channel 2 probe of the
oscilloscope to TP-1.

3. Sync the oscilloscope on channel 1
on the negative-going edge.

4. Adjust R6 until the negative-going
edge of channel 2 waveform lags
the negative-going edge of channel
1 waveform by 5 + 2 ns.

5. Verify that the width of the nega-
tive pulse of channel 1 is between
25 and 35 ns.

NOTE

This pulse width has been set

at the factory. If it is less
than 25 ns, it can be increased
by changing the setting of S5
(figure 2-2). To do this, it
may be necessary to remove power
and pull the synchronizer out
until S5 is accessible. S5-A
through S5-D adjust pulse width.
Position A is the narrowest,

and each succeeding position
increases pulse width by 5 ns.
Only one of four positions should
be ON.

6. If the clock adjustments cannot be
made, check pin 219 of the synchro-
nizer edge connector for a minimum
pulse amplitude of 1.3 volts. If
this 10 MHz incoming clock amplitude
is OK, replace the synchronizer.



CORRECTIVE MAINTENANCE

The following paragraphs contain information
that will aid you in trouble-shooting a
suspected coupler malfunction. On-site
maintenance consists of isolating and
replacing a defective circuit card. The
defective circuit card is then sent to a
repair center where the defect is further
isolated and repaired. The repaired circuit
card is thoroughly tested before it is
returned to the site.

TEST POINTS

The synchronizer has three test points which
are accessible from the front of the card
cage with the circuit card installed (figure
2-1). The interface has five test points
which are similarly accessible (figure 2-2).
Both circuit cards also have an accessible
ground point. These eight test points are
listed and explained.

Synchronizer Test Points

1. signal T75 is a 10 MHz clock. TP-1
is on sheet 5 of the logic diagram.

2. Signal T70 is a 10 MHz clock. TP-2
is on sheet 5 of the logic diagram.

3. Signal CSEL goes low for the dura-
tion of the function signal when
the host has selected the coupler
for communications. TP-3 is on
sheet 7 of the logic diagram.

Interface Test Points

1. Signal WRITE goes low when the
processor requests a write memory
cycle. TP-1 is on sheet 5 of the
logic diagram.

2. Signal READ goes low when the
processor requests a read memory
cycle. TP-2 is on sheet 5 of the
logic diagram.

3. Signal PPCE goes high when the
coupler services a memory cycle
request from the host. TP-3 is
on sheet 3 of the logic diagram.

4. Signal MPCE goes high when the
coupler services a memory cycle
request from the processor. TP-4
is on sheet 3 of the logic diagram.

5. Signal MPDECODE goes high when
the processor selects the coupler
for communications. TP-5 is on
sheet 5 of the logic diagram.

CIRCUIT CARD EXTENSION

1. Remove subsystem power when
extending circuit cards.

2. Remove both circuit cards from the
card cage at the same time without
removing ribbon cables.

3. Install two card extenders in the
card cage in place of the circuit
cards.

4. Insert both circuit cards into the
card extenders at the same time.

CONNECTOR PIN ASSIGNMENTS

A list of signals assigned to the connector
pins of the ribbon cables is given in table
6-1. The pin assignments for the edge con-
nectors of the synchronizer is given in
table 6-2. Signals assigned to the edge
connectors of the interface are listed in
table 6-3. Edge connector signals can be
accessed at the back of the card cage
(figure 3-2).

CIRCUIT CARD SUBSTITUTION

Whenever a circuit card is suspected to be
defective, the quickest way to test it is to
substitute one of the spare circuit cards,
It is recommended that both spare circuit
cards be substituted at the same time as an
initial test. If the substitution results
in a correction of the malfunction, the
defect can be further isolated to a single
circuit card. Follow installation procedure
when substituting the spares. It may not be
desirable to further isolate the malfunction
at the site, as removal of the synchronizer
for any length of time may disturb channel
communications. Both suspect circuit cards
may be shipped to a repair center with the
ribbon cables installed.

SHIPPING CONSIDERATIONS

1. Tag the t&o boards with a red
defective parts tag.

2. Thoroughly describe all fault
symptoms on the red tag or attach
the description to it.

3. Carefully pack the two circuit
boards so that no damage can
result during transit.

4., Conform to packaging procedure,
CDC 13-004.

74879600 C
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TABLE 6-1. RIBBON CABLES CONNECTOR PINS
J1 J2 J3
Pin Name Pin Name fin Name Pin Name Pin Name
1 Spare 1 GND 26 DFM8M 1 GND 26 MAC4
2 Spare 2 DFM4 27 GND 2 POFX 27 | FpCl
3 Spare 3 GND 28 FDCL 3 GND 28 FDCO
4 Spare 4 DFMO 29 GND 4 T35 29 TCCF
5 Spare 5 GND 30 | 90 5 GND 30 STATUS
6 Spare 6 DFM1 31 GND 6 T40 31 FRO6
7 Spare 7 GND 32 T70 7 GND 32 FDC2
8 Spare 8 DFM5 33 GND 8 T45 33 FDC3
9 Spare 9 GND 34 TO 9 GND 34 SENDI
10 Spare 10 DFM2 35 GND 10 SENDF 35 SPARE
11 Spare 11 GND 36 T70 11 FRO2 36 FROS8
12 Spare 12 - DFM3 37 GND 12 FRO7 37 AREADY
13 Spare 13 GND 38 T75 13 FDC6 38 FRCLEAR
14 Spare 14 TDCL .39 GND 14 FDC8 39 FDC10
15 Spare 15 GND 40 ‘SENDE 15 FDC7 40 CSEL
16 Spare 16 DFM10 41 GND 16 FR10 41 FDC9
17 Spare 17 GND 42 T80 17 FDC4 42 FDC11
18 Spare 18 DFM6 43 GND 18 FDC5 43 PPREAD
19 Spare 19 GND 44 TO 19 MACY 44 MACO
20 Spare 20 DFML11 45 GND 20 MACS 45 MAC1
21 GND 46 MACL 21 FRO9 46 MAC2
22 DFM9 47 GND 22 MACI 47 MAC3
23 GND 48 POAX 23 MAC7 48 FRO1
24 DFM7 49 GND 24 MAC6 49 FROO
25 GND 50 POEX 25 MAC5 50 PPWRITE
'74879600 C 6-3
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TABLE 6~2. PIN ASSIGNMENTS FOR SYNCHRONIZER
Pin Function Pin Function Pin Functiqn Pin Functiobn’ ‘
1 ' 201 27 GND 1227 GND
2 202 28 PBO9I 228  PB1OI
3 +5V 203 +5V 29 PBL1I 229 PBAI
4 +5V 204 +5V 30 GND 230 GND
5 205 PB00O 31 PBII 231 PBFI
6 GND 206 GND 32 PBEI 232 PBPI
7 PBO10 207 PB020 33 GND 233 GND
8 PBOB% 208 PB040 34 CLKO10 234 CLK100
9 GND 209 GND 35 235
10 PB050 210 PB060 36 236
11 PB070 211 PB08O 37 237
12 GND 212 GND 38 238
13 PB090 213 PB100O 39 239
14 PB110 214 PBAO 40 240
15 GND 215 GND 41 241
16 PBIO 216 PBFO 42 242
17 PBEO 217 PBPO 43 243
18 GND 218 © GND 44 244
19 CLKO1I 219 CLK101 45 245
20 220 PBOOT 46 246
21 GND 221 GND 47 247
22 PBO1I 222 | PB02I 48 248 .
23 PO031I 223 PB0O41I . 49v 249
24 GND 224 GND 50 250
25 PBO5I 225 PBO6I 51 251
26 PBO7I 226 PBOSI
6-4 74879600 C
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TABLE 6-2. PIN ASSIGNMENTS FOR SYNCRHONIZER (contd)

Pin Function Pin Function Pin Function Pin Function
52 252 78 POILI 278 ' POAT
53 253 79 GND 279 GND
54 254 80 POII 280 POFI
55 255 81 POEI 281 POPT
56 256 82 GND 282 GND
57 257 83 POMCI 283 POFNT -
58 258 84 284 PO00O
59 259 85 GND 285 GND
60 260 86 PO010 286 ~ P0020
61 261 87 P0O030 287 P0O040
62 262 88 GND 288 GND
63 263 89 PO050 289 PO060
64 264 90 P0O070 290 PO08O
65 265 91 GND 291 GND
66 266 92 PO090 292 PO100
67 267 93 PO110 293 POAO
68 268 94 GND 294 GND
69 269 PO0OI 95 POIO 295 POFO
70 GND 270 GND 96 POEO 296 POPO
71 POOL1I 271 PO02I 97 GND 297 GND
72 PO03I 272 PO04T 98 POMCO 298 POFNO
73 GND 273 GND 99 299
74 POOSI 274 PO06T 100 300
75 POO7I 275 PO08I 101 GND 301 GND
76 GND 276 GND 102 GND 302 GND
77 PO09I 277 PO10I

74879600 C '6-5




TABLE 6-3. PIN ASSIGNMENTS FOR INTERFACE

" Function

Pin Function Pin Function Pin Function Pin
1 +5V 201 +5V 27 227
2 +5V 202 +5V 28 228 SD10
3 203 SDo1 29 229 RD10
4 204 RDOL 30 230 SD11
5 205 SD02 31 231 RDIL
6 206 RDO2 32 232 |
7 207 SD03 33 233 sp12
8 208 RDO3 34 234 RD12
9 209 SD04 35 235
10 210 RD04 36 236 RD13
11 211 SD05 37 237 |
12 212 Y04 38 238
13 213 39 239 RD14
14 214 RDOS 40 240 SD15
15 215 SD06 41 241 RBI5
16 216 REPLY 42 242
17 217 Y05 43 243
18 218 RDO6 44 244 RD16
19 219 SD07 45 245 Y3
20 220 REJECT 46 246 Y2
21 221 RDO7 " 47 247 Y1
22 222 Y06 48 248 READ
23 223 SD08 49 249
24 224 RDO8 50 250
25 225 §D09 51 251
26 226 RDOY
6-6 74879600 C
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TABLE 6~3. PIN ASSIGNMENTS FOR INTERFACE (contd)

Pin Function Pin Function Pin Function Pin Function
52 252 78 278

53 253 79 279

54 254 80 280 Y0
55 255 81 281 Yo7
56 256 82 282 Y08
57 257 83 283 ¥09
58 258 84 284 Y10
59 259 85 285 il
60 260 86 286 ¥1z
61 261 87 287 Y13
62 262 88 288 Y14
63 263 89 289 ¥15
64 264 90 290 WRITE
65 265 91 291

66 266 92 292'

67 267 93 293

68 268 94 294

69 269 Y 295

70 270 96 296

71 271 97 297

72 272 98 298

73 273 99 299

74 274 100 300

75 275 101 GND 301, GND
76 276 102 GND 302  GND
77 277 |

74879600 C.
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- | PARTS DATA

This section contains the assembly drawings

and parts lists for the Emulation Coupler
" and Cable Set.
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A1 - quanmiry | PART oEscminTion FTH T e e K
264 [A (15109200 3po (Pr |1C HFX INVERTER TyPF 74804 OHT |ooR210 osgoga L1111 N
11 [A[15109600 2ho [P |1C PUAL Jek EDGE TR FF 74S112 (0UT |poR210 [06PRof8 [PPPS N
20 |A (15109700 1p0 {Pr [1.C. DUAL DeTYPE FNAF TRTIG F.F [OUT [00R210 [06POTTR (PPRS | |N
?7|a (15110100 1p0 [Pr [INT CKT 7413 w pope | M
32 |A (15115800 j2po |Pr |DRIVER, OUAD 2=TNPIIT NOR LINF | IN pops | [N
26 {a [15117400 apo |Pr|1=C TTL AMUX 2-1 N PPPS | [N
»? |A [15125300 1p0 |PC IMICROCTRCUTT 1Y PPPS | M
23 [A 15128800 1p0 (P |INTFGRATED CIRCUIT IN PRpg N
36 |A 115132000 9po [PC [TeCa T4S175 IN PPPS N
35 (A 115138800 6p0 (Pr [1C 7451744 IN PPP4 N
33|A (15142500 1p0 (PC |1=C DECODER T4Sj3R N PPRS | (M
AT (A 115150400 3p0 [Pr |[MICROCIRCUTT TYPE @1%16 4 BIT | N X PPPs | |M
25 |A (15150900 2P0 |PC{1.C. 74508 OUT [00R210 [06POfTS [PPP4 | (M
31 (A (15158600 2poiPe |1 € 748112 IN 008210 [06ROYR (PPP4 | (N
29 (A[151A1400 3p0 [PC{T4C. T4Séo IN [00R210 [06ROTA [PPP4 | |N
25 |A 151463600 2po |{Pc {I1C 74508 IN |00R210 [06RO]TA [PPP4 | |N
19|C{24500023 3800 |Pr |[RES FXD o250 22 OHM® IN : (1113 N
12 |C |24500037 a8p0 {Pr |[RES FXD .25V 82 OHME IN PPPS | [N
14]C 24500039 1p0 |Pr [RES FXD ,25¥ 100 NWMS N L1413 N
13|C |2450006) 3RP0 (PC [RES FXD +25W 120 OWMS N PPRS | N
15 [C [24500050 1p0 [PC [RES FXD 4254 300 NMMS IN PPPA& N
14 € |24500055 A8p0 {PE |RES FXD ,25¥ 470 OWMS w pops | N
43(C 26500065 1p0 [PP [RES FXD o25W 1200 NWMS IN PeRS | IN
18 |¢ |24505229 32p0 P [CAPLFXD SOL TA 35V 1,0UF 10PCT | IN LYY
45 |C|24548306 18p0 |IN [WIRELELECT,24 GAPVA UL BRN N PPPS N
10 € |24561900 380 [P [TRANSISTOR STLICON NPNsPLANAR | IN PPRS | N
a|a[3a807901 6P0 (P | TERPMINAL HOLLOW STnAI E ENDe10S | IN pPP3 | N
40 {A (39996406 Sho |Pr |SWTTCH,ROCKERSDIIAI (&PST OPOSNS | IN ! PPP4 | [N
21 (A |5n254600 22p0 [Pe |TTL QUAD 2 INPUT Namd 74500 0UT |00R210 |06R0PA |PPPS | N
26 (A 50254700 1p0 [Pe [INTFGRATED CIRCUIT 74810 OUT (00A210 [06ROFA PPP4 | [N
29 (A (50254800 3p0 [Pe [1C NUAL=4 INPUT PNRaNAND NUT |ooR210 [06ROYR [PPPe | N
L 50254900 1p0 [Pr {1.C, DUAL 4=TN NANNP (74S20) NUT [00R210 [06ROFR |PPP4 N
1{p|74880201 1D0 [PF (667X EMULATOR SYNCH FAB IN PYP4 N
41 |A |748k62000 ofF| |Pe |667x EMULATOR COUPI *R ADDRESS | IN RFEA | N
44 |A|TaB62001 1p0 |PF |PRAGRAMED PROM OPRAM OPERATI | IN pPps | N
29 (A |74R62002 1p0 [Pe [PROGRAMED PROM  MTRAM  MAINTEN | IN pPps | |

FROIRCT TNaTNEER ARDEN HILI®
AA 2709 REV,7-78
SPARE CODE
G SN%mow  ASSEMBLY PARTS LIST
CORPORATION

74873040 | € [CLA

0 [a67x CHANNEL SYNCH |Du 2551

03/04/78

10/04/78 | 2/ 2

AssEmMBLY

NuMBER Rev | cuass

DESIGN Finst
SoURCE usace

ASSEMBLY DESCRIPTION

nELEAST
bATE

PROCESSING
oATE

PAGE
NuMBER

A4 2709 REV.7.78

MUMRER OF LINE ITFMS = 82
HIGHEST FIND NUMBFD® = 45

W3] WS auanmire UL Pant vescaizTion e R e e 1 ES
42 |D|7487304) ofFF| [Pe 667X EMULATOR SYNCH | 06IC IN RPEs | N
11 A (R4605207 1p0|PC [POT, TRIM, CER, 2K NHMS N PPRA | M
17|A|84996709 100|P€ [CAPLCER 100V 56 BF ) N PPPs | N
4 |a|aBg12600 4P0|Pr |IRIVET=SEMTI=TUBULARARS 312 { 6] IN pPR3| N
9 |D |B8a75S00 1p0{Pr [BUS BAR (13 IN) ) IND L.l |pees | N
24 |A 88883700 3p0|Pr [IC 74504 SCHOTTKY TTL WEX INV | IN|00R210 |06ROFR [PPPS | (N
2614 (98884200 1p0:|Pe [1C 74510 SCHOTTKY YTI 3«1 NAND| IN (008210 |06ROFS (PPPS | IN
21 |4 |888Rs500 720/ Pc [IC 74500 SCHDTTKY TTI QUAD 2-1| IN (008210 |06ROFS |PPPS | N
28 |A |8RBA5300 100 [PC |[IC 74520 SCHOTTKY TTi DUAL 41| IN (008210 [06POFR [PPRS | IN
2|0 {RBR9SA00 1§80 |PC [STIFFENER=PC: BOARD (CASTING) IN PPPRS | N
3 {C |88895500 10 [P |INSULATOR=CARD STYFFFNER IN b PPRS | [N
30 |A 88923000 1h0|PC |IC 74576 TTLI DUAL N FDGE F/F IN [00R210 {06POYA [PPPS | [N
20 (€ 94260301 2P0 [Pr [SOCKET Yo4Co IN PPP4 | N
2R |4 94262302 1p0 |Pc |DELAYLINE TAPPED N PPPs | N
[ 94369803 200 |PC |[HEANER RT ANGL 50 PNS IN Ll N
6| (94369805 1p6 [P [HEADER RT aNGL 20 PnS IN PeBs | (N

PROIECT ENGINEER ARDEN HILI ®
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© @DQWRA  ASSEMBLY PARTS LIST 5

74872963| D|CLA|D| COUPLER 667X EMULTR 2550 INTRF|OM | 2551 [o02/06/78]10/09/78] 1/ 2 MF
I“ ASSEMBLY L) }‘4’55 : om
windai | mev | ewsss 5% e Gmm | twe | e |
W0y . oanmer [ Pant oesenieTion e8| AR | el [MRERT| R[S
25/ [ 15104000 00| PC| 4X4 REGISTER FILEW16PIN IN PPP&| | N
22/ €| 15106800 00| PC| IC GATE IN PPP&| |N
9| A 15109200 1]00| PC| IC HEX INVERTER TYPF 74504 out| 008210} 042d78| PPPS| | N
12| A[ 15109400 00| PC| IC DUAL J-K EDGE TR FF 745112 |0UT|008210| 042d78| PPPS| |N
26( Al 15114900 1400{ PC{ IC TTL 1024 BIT RAM 93415 IN PPPS| [N
10| A 15116400 00| PC| IC GATE TPL 3 INP POS=AND IN PPPS| | N
30/ A 15117200 00| PC| 1=C TTL DCRDR N PPP4[ | N
17[ 4| 15117400 00| PC| 1-C TTL BMUX 2-1 N PPPSI | N
27| A| 15117500 00! PC| INTEGRATED CIRCUIT N PPP4[ | N
20| Al 15125100 00| PC| 1-C TTL2 5I-1A NOR 2265 D1Cl4 | IN pPPs| | N
13| A] 15125300 00| PC| MICROCIRCUIT IN PPPS| N
15| A| 15125400 00| PC| 1.C, 74530 N PPPS| |N
18| 4| 15132100 1300] PC| IC TTL RAM 256 BIT R2506 IN| 008411) 092478 N
29| Al 15138800 00! PC| IC 745174y IN PPP4| N
33| A[ 15140400 00| PC| IC 8097y 939 TTL TRY=ST HEX N PPPS| | N
31| A 15150900 00| pc| 1.C, T4sos oUT| 008210{ 0§2d78| PRP4| | N
28} A 15151100 00{ PC| 1.C, T74S38 IN PPPS N
23| A| 15151800 00( PC| 1C 745135 IN PPP4| [N
24| A| 15154500 00( PC| 74368/8098 HEX BUS DRIVERS IN pPP4| | N
14| A 15154800 00| PC| IC 74532 N PPPel |N
12| A{ 15158600 00[PC| 1 ¢ 74s112 IN| 008210 042078| PPP4| [N
21[ A| 15160000 00| PC| IC~74393 DUAL 4 BYT BIN COUNTR| IN PPPS| [N
34| | 15160100 00| PC| 1.C, 8234 TYPE IN . PPP&| [N
19| A] 15161400 00[ PC|{ 1.C, 74540 IN| 008210 PPRs| | N
O 31| A| 15163600 00| Pcl 1C 74508 IN| 008210 PPP4| N
~ | 5[ c|18563105 00| IN| WIRE ELEC 26 AWG TNSULATED IN pPP2| |W
41| C| 24548306 00] IN| WIRE/ELECT924 GAsPVE UL sGRN N PPPS| (N
40| A| 25186108 00] PC| TERMINAL» BIFURCATED L®,115 IN PPPA{ N
7| | 38807901 00| PC| TERMINAL HOLLOW STNGLE END,105| IN PPP3| |N
39| Al 38836933 1700{ PC| CAP SILVERED: MICA 200PF 500V IN PPP4I |N
11} A| 50254600 00( PC| TTL QUAD 2 INPUT NAND 74S00 oUT| 008210 PPPS| [N
16] Al 50254700 00| PC| INTEGRATED CIRCUIT 74§10 0UT| 008210 PPPe! | N
19} A} 50254800 00] PC| IC DUAL=4 INPUT PNS=NAND ouT| 008210 PPP&! | N
32| | 50254900 00/ PC| 14C. DUAL 4=IN NAND (74S20) oUT| 008210 PPP4l |N
36| Al 62012906 00| PC| RES MOD DUALI 1K OHMS ]25MW IN PPP4| (N
35| A| 62012907 00| PC| RES MOD DUALI 2K OHMS 125MW IN PPRP&| |N
PROIECT ENSINEER ARDEN HILLS
AA 2709 AEV.7-78
CONTROL DATA Y s ST N INoN geane
O @DBR  ASSEMBLY PARTS LI
74872963 D{CLA| D| COUPLER 667X EMULTR 2550 INTRF|DM |2551 |02/06/78/10/09/78] 2/ 2 MF
Siipen | nev | evasa [0 ASSEMBLY DESCRIPTION sounce| usaae "oare Togare e | womeen
loa3y]  mn ] eewen Jam) arsvi) o menare| Rt [T ] &
37( 4| 72003528 00] PC| CAPACITOR 100 UF 10V CIN b [ eees] In
1| o] 74846201 00] PC| 667X EMULATOR 2550 TNTFC FaB IN 4 |pYes] |N
38| 4| 74870616 1400] PC| CAPACITOR CER DISC ,O1UF 25VDC| IN | |ePps{ |N
43[D| 74872964 RER: | PC| 667X EMULATOR 2550 INTFC LOBIC| IN o] [RFES] N
6| A[ 88812400 00] PC| RIVET=SEMI=TUBULARGRRS 4312 LG| IN PRP3| [N
44| D| 88875500 00| PC| BUS BAR (13 IN) IN ; PPRS| N
9| A} 88883700 1400{ PC| IC 74504 SCHOTTKY TTL HEX INV | IN| 008454 pPPS! | N
. 16 A| 88884200 00| PC| IC 74510 SCHOTTKY TTL 3-I NAND| IN| 008210 PPPS| | N
11] A| 88884500 00( Pc| IC 74500 SCHOTTKY TTL QUAD 2=1| IN{ 008210 pPPS| | N
0 32| A| 88885300 00| PC| IC 74520 SCHOTTKY TTL DUAL 4=-I| IN{008210 PPPS| |N
4| D| 88895400 . 00| PC| STIFFENER=PC- BOARD (CASTING) IN : PPPSI N
5| C{ 83895500 00| PC{ INSULATOR=CARD STIFFENER IN g PPPS| N
3| | 94263907 00| PC| SWITCH TOGGLE . IN ] | PPPaer N
2| | 94369803 00( PC| HEADER RT ANGL 50 P0S IN ] | P& |N
8 94369805 00| PC| HEADER RT ANGL 20 PNS IN .- PPP4| N

NUMBER OF LINE ITEMS = 51
HIGHEST FIND NUMBER = 45

PROIECT ENGINEL! ARDEN HILLS

AA 2709 REV,7-75
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SPARE CODE

@Ry ASSEMBLY PARTS LIST [ s

74443700 B|CLAICICRL ASSY FLAT Su-CONOUCTOR LM |285) 02704778 111/7067718 | 1/ 1
Arstes [ mev | ceass [ow ASSEMBLY DESCAIPTION pemanl  riest vined ORI | womeen
oz S| WOMRER vty [T PanT DEsCAIBTION ST | MRS | e PR [MERTV]RY[ S
2(C|n5832¢4u 600 1IN |CanLF In PPP4

1{A[|pSES341] 200 |PC [CumpnECTOR In|008502 |11p6f78
i
NJMREw OF LINE 1TeMs = 2
. HIGHEST FINJ NUMBER 3 2
PRGIECT ENCINEE
ARDLN HILLS
AA 2709 REV, 7-78
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74879600 D

G E CONTROL DATA
CORPORATION

ASSEMBLY PARTS LIST

SPARE CODE

S = SPARE_PARTS
= NON SPARE |-
PARTS

z

74645600 | S{CLA[CCKL ASSY FLaT 20-ConJuCTOR UM 1255) 02708778 (11706778 L7 &
| wew [ eonss o s o | e | s [k
womben| 37 noMBER auawtiry L PART oCSCRIPTION STARIR AR | er P five "‘is&z“ e
2({Closnigelu S00|In |CakLE IN PrP4 N
1A [porsdany 2P0 [PC [CunnECTUR In|008502 [11p6F8 |CAuA N

NUMBE~ UF LaNE ITemS = 2
HIGHEST FINJ ~“UMBEW = 2

AA 2700 REV, 7-78

FROIECT ENGINEER
ARUIN HILLS

mF
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SPARE CODE
S = SPARE_PARTS

GO&SRmox  ASSEMBLY PARTS LIST [ ="

74a7082A | F [cLA [& IRATSy CHATNER 667x FMULATION [DM [2551° |oi,/2%/78 |i0/06,78 ] 1/ 1 G
/ N 31780-90%
M B auanriry UL SHT| AR | o BaTRe [P R [ O
3/C|18843106 T56p0 [Iv [WIRF ELEC 26 AWG YNRULATED TN [00assa [10palra [PRR2 | [N
a|c|74R42R00 3p0 |Pr [LARFL CONTACT CAVITY 52 102 N PPRG | [N
9(C|T4B43000 2po |Pr LAEEL CONTACT CavrYY 252 302 ‘IN . PPP4 N
6|C 196245601 13p0 [Pr |CONTACT=CRIMD INSFRT SOCKET IN |00R454 [10PA[TA |PPP& | |N
4|C 94277407 300 |Pr [STRAP CARLE TIE ™ pop1 | In
& [C 194277614 3h0 [P |STRAP CARLE TIE N A PPR} N
1{€[94360807 N0 |Pr [HOIIGING=CONN,SOCKFT .125 30CAV | IN peR4 | |N
h
)
NUMRER OF LINE ITFME = 7
HIGHEST FIND NUMBFP a9
PRACJECT ENGINEER ‘“DEN H!Ll L
AA 2709 REV,7.78 )

74879600 D



own | AhpwvTe . [Pom, oNTROL 0ATA B2

CHKD

NG COMMUNICATIONS
L T .

MEG - [santa Ana, Ca. 92704

]UMpé-e) W”A‘ 5 V— PREFI DOCUMENT NO. v

CYBLY COILER

SEPG ISO H

arre CODE  IDENT

FIRST USED ON

34015 k706

T/ IIS OO~ SHEET / O

SHEET REVISION STATUS

REVISION RECORD
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 GLOSSARY

I,

This glossary relates the shortened terms

Some of the terminology used in the manual
was shortened to simplify explanations.

Circular buffer

CLA
CLE

Coupler
Coupler buffer

Coupler select
switch

DFM bus

DIP

DMA

DTM bus

F register
FDC register
Host

IDpC

Interface

Inverter

74879600 C

circular buffer memory

communications line
adapter

communications line
expansion

667X Emulation Coupler
coupler buffer memory

MP equipment select switch

data from memory bus

dual in-line package
direct memory access

data to memory bus
function register

from data channel register
peripheral processor
internai data channel

2550 interface circuit
card

line inverter

to the terms used on the logic diagrams.

MA bus
Maintenance ROM

MH register

Modems

MP

NPU
Operational ROM
PPU
Processor
Protect RAM
RAM

Reject RAM
ROM

S reéister

Synchronizer

TC control
TDC register

Y-line decoder

memory address bus
maintenance address ROM

maintenance hold flag
register

modulator and demodulator
microprocessor

network processor uﬁit
operational address ROM
peripheral processor unig
microprocessor

memory protect bit RAM
random-access. memory

PPU character reject RAM
read-only memory

status register

channel synchropizer -
circuit card

terminal count logic
to data channel register

MP address decoder
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MNEMONIC LISTING B

Some of the mnemonics used in the logic " a series of bits emanating from the source.
diagrams of the coupler are built from a Rather than offer a complete (and redundant)
prefix, a signal, and a suffix. The prefix list of mnemonics, this appendix lists all
gives the source of the signal, and the of the building blocks which are used to
suffix gives the location of the signal. make up mnemonics. Wherever confusion
While a third type of mnemonic includes a could exist, entire mnemonics are listed.

number which indicates that it is one of

AREADY address ready FRCLEAR function register

BO9ALl4WE bits 9 and 14 write enable . FULLF full flip-flop
CBAS5 circular buffer address bit 5, GND . ground
1 of 8 »
) R § in or increment (counter) or
CBM100 coupler buffer memory bit 10 out , . initialize (memory)
CBMT circular buffer empty O load
CBMTF circular buffer empty flip-flop .o .M modified
CBUF circular buffer . MABO2 memory address bus bit 2, 1 of 10
CBUFCE circular buffer cycle enable MACO3 memory address counter bit 3,
o 1 of 10
CBUFI circular buffer initialize
MACI memory address counter increment
CBWE circular buffer write enable ) :
MAINT maintenance
CDENA control decoder enable
MMWE master memory write enable
...CE cycle enable '
MP,.. nmicroprocessor (the processor)
CLKO1T clock 1 MHz in )
MPINC microprocessor increment counter
CLK10I clock 10 MHz in
MPMARI MP memory access reply initiate
CRWE character reject write enable
NREPLY negative reply
CSEL coupler selected
...0 out
DFMé6 data from memory bit 6, 1 of 12
PB... pass back
DTM7 data to memory bit 7, 1 of 12
PB041I pass-back data bit 4 in, 1 of 12
ECBM enable coupler buffer memory
PO... pass on
ENAMT enable maintenance .
SEND... send
ENAOP enable operation
P G active
e F flip-flop
...BE... empty
FDC8 from data channel bit 8, 1 of 12 )
ve Faas full
FDCL from data channel load
...FN... function
FMPO1 from microprocessor bit 1, 1 of 12
R A inactive
FRO9 function register bit 9, 1 of 12
74879600 C . B-1



CROT
RDO5
sDNG
SRT

T40

master clear

parity

peripheral processor (the host)
protect ‘

receivé data bit 5, 1 of 16
send data bit 6

status register initialize

-time 40, 1 of several 10 MHz

clocks

TC
TCC
TDCO?7
TMPC
TMPCE
.. .WE
.. X

Y12

terminal count

terminal count complete

to data channel bit 7, 1 of 12

timed microprocessor cycle

timed microprocessor cycle enable

write enable
coupler internal

Y line bit 12

74879600 C
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TIMING DIAGRAMS C

The timing diagrams in this appendix relate
signals to time in nanoseconds. Multiply

74879600 C

the number at the top of the diagram by 10
to arrive at the relative time in nanoseconds.
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DATA WORD FUNCTION CODES | D

The upper 4 bits (8 through 11) of the must be acgompanied by either a 4XXX or a
output word provide I/O control and act, 5XXX function code.

in various combinations, either as a flag

for data characters or as a control for Table D-1 describes the meaning of the upper
the modem. Any data to be transmitted four control bits. The output data word is

in reference to data from the host.

TABLE D~1. DATA WORD FUNCTION CODES

Code

General Description

0XXX
1XXX

2XXX
3XXX

4XXX

5XXX

6XXX

TXXX

X (1lxx) XX
(Bit 8 set)

A do-nothing function; no data is transferred.

Enables the receiver section of the DCS to resync. Does not
affect the carrier or the line connection. No data should be
contained in this word.

Turns off the carrier. No data should be contained in this word.

Turns off the carrier and allows the receiver to resync. - No
data should be contained in this word. The valid data character
preceding this function code is transmitted prior to carrier
turn-off. Note that MPC's appended to a clocked-data modem
message are considered to be valid data characters.

Turns on the carrier. Must be appended to all data words (see
5XXX code description). i

Turns on the carrier and resyncs the receiver. Can contain data.
to be transmitted; primarily a function for Full-Duplex opera~-
tion. Should be used whenever it is desirable to resync the
receiver and transmit data simultaneously.

Resyncs the receiver, turns off the carrier, and disconnects the
telephone connection. No data should be contained in this word,"
Used primarily to disconnect the phone line. e

NOTE

The 2XXX, 3XXX, and 6XXX codes await the disassembly
of the previous valid character before they affect
the carrier; 4XXX and 5XXX codes act immediately.

The 6XXX code does not wait for completion of the
last bit of the last output character before becoming
active. Software timing for the use of the 6XXX

code is desirable.

Resyncs the receiver and enables the telephone connections for
data transmissions. This word contains no information to be
transmitted.

Used to disconnect a modem when output operation has failed in
the middle of a character. Indicates that any valid character
in the Output Buffer should be ignored, and that any data accem-
panying the function code should be transferred into the buffer
memory. The DSC does not recognize that it is disassembling a
character on this terminal and it executes the incoming functioP.
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