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#-.

1.Overview

#’%
1.01 This pmtice provides a description and theory of operation of the peripheral

controllers used in the input/output prooessor (IOP) and growth unit (Figure 1) of
the oomputer. Eaoh peripheral mntroller desoribed is a plug-in oirwit p=. The IOP
description and theory of operation has been oovered in AT&T 254-301-105.

,

1.02
-,
.

1.03

This praotioe describes, in general terms, the physical and functional
characteristics of the AT&T 3B20D Model 1 oomputer.

This practice is being reissued to include information about the Small Computer
System Interfaoe (SCSI) and the effects it has on the 3B20D Model 1 comt)uter.

Since this is a general revision, revision arrows used to denote significant chang~ have
been omitted. The Equipment Test lists are not affected.

1.04 This practice contains no admonishments.

1.05 AT&T welmmesyour comments on this practioe. Your mmments will aid us in
improving the quality and usefulness of AT&T documentation. Please use the

Feedback Form provided at the back of this practioe.

.J@-

1.06

8

■

1.07

Additional copies of this pr@ice and any associated appendixes maybe ordered
from the AT&T Customer Information Center as follows

call 1-600-432-6600

or

Complete Form IND1-60.60 and mail to

AT&T Customer Information Center
Attetilon: Order Entry Department
2655 N. Franklin Road
P.o. Box 19901
Indianapolis IN 46219-1999

This pr~ice is issued by

Dooument Development Organization
Network Systems
2400 Reynolds Road
Whwiton~em, NC 27106-4696
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F@re 1.Input/Output 3B Computer Block Diagram and Merfacea

l.~ The peripheral controllers desoribed in this practioe are

■ UN32 tape controller

■ UN134/UN52 tape controller

■ UN33 scanner/signal distributor controller
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■ TN75 synchronous line controller

9 TN74 asynchronous line controller

● TN62 direct user interface controller

m TNWN863 maintenance TTY peripheral controller.

A common address and data bus serves the controllers for communication to the
computer. The type controllers used and their exact (plug-in) Iocatbn is determined by
the using organization.

-. 2. Physical Description

201 Each of the peripheral controllers is identical in size and measures 8 inches high
by 13 inches long. Mating connectors are mounted on l-inch centers.

202 The peripheral controllers are plug-in assemblies of the IOP, which is in turn a
part of the peripheral control frame (Figure 2). An IOP consists of a basic unit to

which a growth unit maybe tided.

203 Each UN-type controller circuit pack mntains a 300-pin female connector which
mates with captive wire wrap terminals protruding through a backplane wiring

board. Each TN-type contains a 200-pin female connector.
controller includes:

m Microprocessor

● Dual axes memory

■ Programmable read only memory (PROM).

s. Functional Descrktion

Hardware common to each

3.01 Each controller circuit pack is assigned to a dedicated peripheral interface. The
computer selects a controller and stores data in that controller to be transmitted

to the peripheral device (Figure 1). The controller is configured with a microprocessor,
timing, and related cirwi~ to transmit data to the peripheral device while generating the
proper signal format. When a peripheral device transmits data for use by the computer,
the controller stores the data and transmits it to the computer in the proper format.

3.02 Each of the 16 possible controllers interface with the UN25 circuit pack of the
IOP. A common 9-bit parallel data bus and common 1&bit parallel address bus

connect to each Controller location. Data bus leads are bidirectional and the address
bus transmits only to the controllers (Figure 3).

February 1882 Pa@ 3
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4 Theory of Operation

UN32 Taps Controller

4.01 Each UN32 contains oircuitry for reading, writhg, andcontrolling up to four 9-
tr~ tape transports (Figure 4). The peripheral interface mntrolier (PIC)

interfaoe (via UN25) ieads apply to each peripheral controller interface. Transistor-
transistorlogic (lTL) signal levels are used; with address and data leads being true
(iogic 1) with a positivevoltage. The controi, response, and status ieads are true (logic
1) when low.

QIOP

~.-----------
ii

--------------------- ------------
I

1
I

i

DUAL MEM
PORT PROM &

MEMORY RAM

am I
MIOROPROC

I I I

UNS21UN134/UN52

L ?? 11.--------------------- ----- ------ ------ ----

FORMAllER
------ ----- ----

RECORDER c

REOORDER
(UPTOFWR TOTAL)

.

Figure 4. UN32 Block Diagram
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AL UN32 Nine Track Tape Write

B.

c

4.02 The computer requests access to the UN32 by active signals on leads LCSEL
and DMARQ. The UN32 responds with control signal acknowledge which allows

the PIC to write into the 4104 dual port memory. Twelve of the 16 address bits (from the
PIC) accompany a byte of data (8 date and 1 parity bit) for a dual port memory write. A
64-bit command word (8 bytes) is sent to the UN32 for a pending job from the computer.
This command contains the job to be done (read, write, seek, etc.), selection of tape
transport, byte count of the block, if needed, and Sp=ial options as required. When a
write command is r eived the 8085 microprocessor addresses its random access

%memory (RAM) (WE 28A memory circuits) and extracts control data Which in turn
requests the PIC to move the data bytes into the4104 dual port memory. When up to
2048 8-M bytes have been stored, the microprocessor conditions the UN32 to KS
22091, M (formatter) interface leads to cause the selected tape transport to write %bii
words. When writing a block of data, a byte of data is sent to the formatter every 25
microseconds. At a tape speed of 25 incheshecond, data is written (or read) at a rate of
1600 bnshwh. All nine data bits are written simultaneously, one on -h track with
each track having a dedicated write head.

W32 Differential Signal Input/Output

4.03 The UN32 formatter interf~ signal levels follow the RS422 format. Differential
output drivers drive twisted pairs which are terminated by a 100-ohm resistor at

the receiving end. Differential signals received from the formatter are also terminated by
a 100-ohm resistor. These twisted pairs are labeled Oand 1. When the 1 lead is
positive by at least 0.25 votts relative to the Olead, then a logic 1 is defined to exist.
Reversal of the relative polarity between the leads defines a logic O.

Tape Transport Conunands and Responses

4.04 Tape read, vvrite, and mntrol is accomplished only via the formatter, Table A lists
the commands, responses, and data leads between the UN32 and formatter.

Each entry in the table contains a pulse or level designation. A pulse signal is 1
microsecond in duration. A level designated signal last as long as necessary for the
tape transport controller to perform associated functions.

.

February 1882 Page 7
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T,

Table A UN32 Tape Transport FormatterIntaface

Slgnel DeflnMon
WOP,WON Level Differentialdatato taps formatterfor writingon seleoted
thru transport

W?P,W?N
WPP,WPN Level Writeparity
ROP,RON Level Differentialdata leadsform formatterfor data readfromtaps

R:; R7N
RPP,RNP Level Reedparity
LWDP,LWDN Level Signalto formatterfor lastword present
DENP,DENN Level Determinesformatterwritedensity
PARP,PARN Level Directsformatterdata paritygenerator,odd or even
CERP,CERN Pulse Correcteddata signal.Datacorreotedat formatteron read
HERP,tiERN Pulse Harderror. Dataerror (read)not oorreotableat formatter
FMKP,FMKN Pulse File markdetected
FBYP,FBYN Level Formatterbusy. Aotivewhen formatterreoeivesGO form

uN32/uN134*/uN52
CCGP,CCGN Level Identitymarkfound indicatingphaaeenooded(written)taps.
RDYP,RDYN Level Tape transpoti ready to read or write
ONLP,ONLN Level Tapetransport is willingto aoceptoommandeanddata
RWDP,RWDN Level Seieoted taps transport is rewinding
FPTP,FPTN Level Addressedfile is protectedagainstbeingoverwritten
LPP,LPN Level Seleoted tape transport has reaohedthe loadpoint
EOTP,EOTN Level Sekoted tape transpoRhas reaohedthe end of tape point
NRZP,NRZN Level Formattergeneratedread/wrii modestatusof phaseencoded

or nonretumto-zeroformat
WSTRP,WSTRN Level Writestrobefrom formatterwhendata in writebus hasbeen

gated into formatter
RSTRP,RSTRN Level Reedatrobefrom formatterthat date is on readbus for

UN32AJN134*/UN52read
TADOP,TADON Level Two eddressbitsto formatterfor deoodingto sekt

one-of-four~ transports
REVP,REVN Level Commandto formatterto directtaps transportto reverse

tape direotion
WRTP,WRTN Level Commandto formatterto reador writetape
WFMP,WFMN Level Commandto write file markon seleotedtape
FADP,FADN Level Formatterseleotedsignal. Only FOtype formatterusedwith

3B UN32/UN134*/UN52*generatedsignal to enableformatter

GOP,GON Pulse GO signalto formatter
OFLP,OFLN Pulse Directsformatterto put seleotedtaps transpoti in off-line

state. Formatteris then able to aooept oommands.

REWP,REWN Pulse Causesselectedon-linetaps transportto rewindto loadpoint.
Doesnot oeusathe formatterto go busy.

“Effeotii with DMERTGenerio2.

.+

-,
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UN13#UN52 Tape Contmllem

4.05 Effective with DMERT generic 2, the UN134 tape mntroller replaces the UN32
tape controller. Optionally, the UN52 high speed tape controller is available for

use instead of the UN134. TheUN134 and UN52 each mntain circuitry for reading,
writing, and mntrolling up to four 8-track tape transpotls (Figure 4). The PIC interface
leads apply to each PiC (via UN25). The lTL signal levels are used. Address and data
leads are true (logic 1) with a positive voltage. The mntrol, response, and status leads
are true (logic 1) when low.

A. Nine-Track Tam Write.

4.06 The computer requests access to the UN13WUN52 by active signals on leads
LCSEL and DMARQ. TheUN134/UN52 responds with a control signal

acknowledge which allows the peripheral interface controller to write into the 4104/61A
dual port memory. Twelve of the 16 address bits (from the PIC) accompany a byte of
data (8 data bits and 1 parity bit) for a dual port memory write. A 64-bit command word
(8 bytes) is sent to theUN13WIJN52 for a pending job from the computer. This
command contains the job to be done (read, write, seek, etc); selection of tape
transpo~ byte count of the block, if needed; and special options as required. When a
write command is received the 8085 microprocessor addresses its RAM and extracts
mntrol data which in turn requests the PIC to move the data bytes into the 4104/61A
dual port memory. When up to 2048 (6144 with UN52) %bit bytes have been stored, the
microprocessor causes the selected tape transpoti to write 9-bit words. When writing a
block of data, a byte of data is sent to the formatter every 25 inches per semnd and
data is written (or read) at a rate of 1600 bytes per inch. All nine data bits are written
simultaneously, one on each track with each track having a dedicated write head.

B.

c

.

Input/output signalInterhcing

4.07 The UN134-t@formatter interface signal levels follow the Electronic Industries
Association (EIA) standard RS422 format. Differential output drivers drive twisted

pairs which are terminated by a 100-ohm resistor at the receiving end. Differential
signals received from the formatter are also terminated by a 100-ohm resistor. These
twisted pairs are labeled Oand 1. When the 1 lead is positive by at least 0.25 volt
relative to the Olead, then a logic 1 is defined to exist. Reversal of the relative polarity
between the leads defhws a logic O. The interface between the UN52 and the formatter
mnsists of 25 input and 25 output lTL signals with corresponding ground leads.

Tape Transport Comman ds and Responses

4.06 Tape read, write, and control are accomplished only via the formatter. Table A
lists the mmmand, response, and data leads between the UN134 and formatter.

The leads between the UN52 and the formatter drop the P, N paired notation and
instead become signal leads with a paired ground return. Each entry in the table
contains a pulse or level designation. A pulse signal is 1 microsecond in duration. A

February 1992 Page9
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level-designated signal lasts as long as nemssary for the tape transport+mtroller to
perform associated functions.

UN33 Computer Scanner/Signal Distributor P
Controller

4.09 The UN33 computer scanner/signal distributor controller CP (UN33) consists of
cirwitry for monitoring 48 scan points and controlling 32 distribute points as

shown in Figure 5. A scan point is considered to be a set of open pair leads connected
to a monitored current source on the UN33. Each pair (used) is connected to a
predefine circuit in the computer where the circuit either sho~ the open pair or allows
them to remain open. A signal distribute point is considered to be a pair of wires

-

permanently connected to a load (catrolled point) in the computer. The UN33 under
the direction of the mmputer determines when Ci.irrentis applied, including duration and
repetition rate.

4.10 Each scan point is examined every 48 milliseconds. Scan points are numbered
00 through 47. For a scan point to be considered in a changedstate, it must

remain in its new state (open or dosed) for two successive scan cycles. Only then is the
status of that scan point changed in the dual port memory of the UN33. When a scan
point is dosed, current flows in its assigned location in a 6 by 8 matrix.

4.11 Each scan point has two dedicated bytes in the dual port memory. The first byte
contains the scan point address, scan point state bfi, and last a lookbit. The

second byte contains an activity bit which determines whether or not scan point changes
are to be repofied.

4.12 The 32 distribute points are activated by commands from the computer. Only one
dmibute r)oint is made active or deactivated at a time. however more than one

,-,

may be active simultaneously.
drw”~ external to the UN33.
a d~ribute point

■ Set operate

m clear

■ Flash continuously

A distribute point, when used: is connected to dedicated
The computer may command (direct) up to four states for

m Flash for 8 seconds after which it terminates in an off state.

Flashing is at a l-Hz rate with a 50 percent duty cycle.

-----

Page10 February 1882
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413

■

■

9

4.14

Eaoh of the 32 distribute points has a dedioated byte in the dual aooess memory.
The 32 bytes are oalled a ‘flash” table. Contained in the byte is

A 2-bit code whiih determines one of four possible states

Output of flash rate counter

Eight seoond timer output.

The UN33 reads the scan point map on command from the mmputer. The UN33
does not contiln a 16K dynamic RAM used in other controllers. The UN33

PROM does however contain program data normally found in the 16K memories.

TN75C Synchronous Line Controller

4.15 The TN75C synchronous line controller is the controller interface for the computer
to communicate with up to two external data links. The TN75C interfaces with a

data set which has mmpatible transmission rates (Figure 6). Table B lists the automatic
did out interfaoe leads.

4.16 Data words, 8 bits and a parity bit, are received viathe parallel data bus from the
UN25. Data bytes are gated into the 8K word by 9-M wide dual axess memory

(when access has been granted to the TN75C). Should the Selfantained
microprocessor be busy, aocess is denied. The TN75C receives command words from
the central control which include the number of data bytes to transfer. When the
oomputer reads data from the dual port memory, a memory read mmmand is received
by the TN75 and processed by the microprocessor.

4.17 After the dual port memory has been written, the microprocessor selects output
ohannel Oor 1 and empties the dual port memory by transmitting out one word at

a time in serial format. The format change is accomplished in the output cirouitry. Serial
data words are reoeived by the TN75 from its computer interf-. A protocol chip on
the TN75 oonverts the inooming data format from serial to parallel. The parallel
(received) data is then written in the dual access memory. The computer then gains
access to the dual aooess memory and reads the data one byte at a time.

Pagen February 1882
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Table B. TN7SC to ExternalComputer Interface

Tennlnel I

SDOS1 I SDIS1
ASDOS1 I ASDIS1
ASDORO ASD1RO

A2??E!4
output
outout

DMOR1 DM1R1
Csoso Cslso
CSOR1 CSIR1
RROSO RRISO
RROR1 RRIR1
DLOSO
SBOSO -
Ssoso -

Input
hlDut

input

STOSO I STISO I In&t

L!e!L
Input
inDut

Deflnttlon
Remoteloop back
LOCdbOD bd(

Requestto aend
Terminalready
In aervioa
Constantlogic 1 (negativevoltage)
ConstantLogicO(positiie voltage)
Transmitteddata (-W -1, +5V. O)
Batanoedoutputtransmitteddata (+5VIO@c)

Reoeivingtimingpulsefor inoomingdata

Reoeiveddata

Sendtiming pulses,usedby TN75Bwhentransmittingdata

Signalquality
Datamode

Input I Clearto send
Input
Input Reoeiverready
Input
Input Automaticdialingoan not oompletedate line oooupied
Input Standbyindioator
output select standby

Automatic Call Untt Interfaoe
Input Statusof automaticoall unitand digits reoeivadoall

orightationstatus
Input Powerindioatorform automaticoallunit
Input Presentnextdigit

NBSB1 output
NB4S1 output
NB2S1 output
NBIS1 output
DPRSO output

CRQSO output

ACRSO I I Input
TMOSO I TMISO Input

Binaryoodaddigitsto automaticoail unit
(numbersto be dieted)

Dqits presentsignalto automaticoallunit
Call request. 3B oomputerwantsto makecall via
automaticcall unit
Abandoncall and retry
Test mode
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TN74 Asynchronous Line Controller

4.18 The TN74 asynchronous line controller has the capability to control up to four
peripheral devices such as teletypewriters, line printer, and data sets (F@ure 7).

Interfacing detbs must adhere to the RS232 signal interface.

4.19 The TN74 contains a microprocessor whkh controls the activitks of transferring

transmit and receive data between the computer and peripheral devices. Data to
be transmitted from the computer to the lTY is written into the 4K by 9-bit word dual port
memory. A dual port memory controller determines access to that memory. When the
dual access memory has stored all the bytes of a message, the microprocessor causes
each byte (minus parity bit) to be placed on a common data bus which interfaces with
two universal XynchrOnWS receiver transmitters (UART Oor 1). The selected UART
convetts the parallel word into an Arnerkan Standard Code for Information Exchange
(ASCII) character, which may be programmed to include a parity bit, with one start and
two stop bits. The ASCII character is transmitted seriallyas TTL level pulses to the port
interface logic circuitry. The porl interface logic circuitry transmits the serial data bits as
a plus and minus 12-volt signal. A logic 1 is minus (-) 12 volts, with plus (+) 12 volts
being a logic O (EIA RS232 standard). When not transmitting data, the output consists
of logic 1 (marldng) state.

4.20 Receiving ASCII charactersfrom the TTY is the reverse of writing in that the port
interface circuitry converts EIA voltage levels to lTL levels and feeds the

selected UART. The UART converts the series bfi stream to a parallel byte for storage
in the dual pori memory. A parity generator adds a paritybit when necessary. The
TN74 then informs the computer that data is ready to be read.

4.21 Channels Oand 1 each have a dedicated control and response interf~e for two
ports. Whh the exception of data, all other interface leads to the lTY are via the

selected channel and port These control and response leads also use plus and minus
12 volt logic levels. Table C contains a list of interface leads between the TN74 and
peripheral devices.

.f”-
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Table C TN74 Inputs and Outputs

TawnlnalNomanclatum Input -%
OhannelO Ohannol1 or

Pm o Port1 Porto Port1 output Detinltion
BBRCOOP1 BBRCO1P1 BBRC1OP1 BBRC11P1 Input Data in~
RSTOPPO RSTO1PO RSTIOPO RST11PO output Requaatto aend
DTROOPO DTRO1PO DTR1OPO DTR11PO output Datatarminalready
BAOOP1 BAO1P1 BA1OP1 BA11P1 output Transmittal data
CCROOPO CCRO1PO CCR1OPO CCR11PO Input Dataaet ready
CBROOPO CBRO1PO CBR1OPO CBR11PO Input Clearto aand -

CEROOPO CERO1PO CER1OPO CER1l PO Input Ring indioator
CFROOPO CFRO1PO CFR1OPO CFR11PO Input Carrierpresent
SCFROOPO SCFRO1PO SCFR1OPO SCFR11PO Input Saoondary oarriar
SCAOOPO SCAO1PO SCA1OPO SCAI 1PO output Saoondarycontrol
EPULLOOO EPULLO1O EPULL1OO EPULL11O output +12 Voft

TN82 Direct User Interface Controller

4.22 The TN82 is a protoool standard BX.25 compatible controller. The TN82 provides
a single, high-speed, synchronous data link channel for the IOP. It can operate

one full duplex data link channel at a maximum data transfer rate of 56K bits per
seoond.

4.23 The TN82 is controlled 100allyby a 16-bit 6066 microprocessor which operates
with five 2732A erasable programmable r~-only memories (EPROMs) totaling

16K bytes of memory for alloperational and diagnostic firmware. Eighteen 4104/61A
RAMs provide 8K bytes of static readhvrite memory as dual access memory. This
memory is acmssed via the IOMI bus, by the 100al9517 direot memory aooess mntroller
(DMAC) as 6-bit memory, or by the 8086 microprocessor as 16-Mt memory (Figure 8).

.---(-
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Figure 8. TN82 Block Diagram (Sheet 2 of 2)

.-.,

February 1992



AT&T Pr&lices 254-301-110. Issue 5

4.24 The TN82 direct memory ~ (DMA) controller provides four independent
DMA channels. Two of these channels are used by the 8273 high-level data link

control protocol controller, while the other two channels are unused. The high-level data
link control protocol controller passes transmitted and received data via DMA
operations. Two signaling interfaces are provided on the TN82. The first is a
Consultative Committee International Telephone and Telegraph (COll) V.35 interface,
which allows up to 58K b~ per second of data transfer. The second is a standard
RS449/423 interface, which allows up to 19.2K bb per second of data transfer. A l-bit
output port on the high-level data link control protocol controller determines which

. interface is used. Table D provides lead designations and descriptions for the interface
between the TN82 and peripheral devices.

#’--

4.25 Interfacing between the computer and the TN82 mntrdler is different from that
between the processo r and other controllers such as the TN74 and TN75. The

high rate of data transfer allowed by the TN82 necessitates more direct interfacing
between the peripheral controller and the application process requesting the transfer of
data. This interface is referred to as the direcl user interface (DUI). The mncept that
makes DUI possible is a common area of application memory directly accessible by the
application process and the peripheral controller. This memory is referred to as the DUI
table and is used for passing commands and status information between the TN82 and
the application process.

4.26 A summaty of the sequence of events for successful DUI setup and data transfer
fallows this paragraph. A successful system initialization is assumed to have

already occurred.

4.27 The application process initiates the DUI setup by sending an “open
mmmunication” message to the DUI handler. The DUI handler links the

peripheral controller subdevice to the application process. (The peripheral controller
subdevice is dedicated to the application process until the application process breaks
the link.) The application process initializes the DUI table when notified of the
established link. The application process then sends a “start” message to the DUI
handler, causing the DUI handler to assign DMA jobs. The DUI handler sends restore
parameters to the peripheral controller, causing the peripheral controller to poll the DUI
table specified in the restore parameters. At this point, the peripheral mntroller also
sets up the 6X.25 protocol link. After the DUI handler receives a “connect” report, it
assigns any additional DMA jobs and sends an “acknowledge DUI start” message to the
application process. When both messages have been received, the application process
has full DUI capability. The peripheral controller is active in the DUI mode and carries
out all input/output and accompanying instructions in the DUI table.

.

;n
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Table D. TNS2Inputeand Outpute

0ss0 Input Clearto eendeignal(EIA)
DMR1 Input Datamodereturn (EIA)
DMSO Input Datamodesignal (EIA)
RC I Input I Returnoommon(EIA)
RDA I Input I ReceivedataA (V35)
RDB I Input I Reoeivedata B (V35)
RDRO ! hut I Reoeivedata return fEIA)

‘-=?,

.-,

---%.

.--%..

RLSO I Output I RemoteIoopbaok (EIA)
RSSO I OutPut I Requeetto eend(EIA)
SDA output Senddata A (V35)
SDB output Senddata B (V35)
SDS1 I Output I Senddatasgnal (EIA)
TRSO I Output I Terminalready (EIA)

.4
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TN83/TlU983 Maintenance TPY Peripheral
Controller

c 4.28 The maintenance lTY peripheral controller (TN6WTN963) shares a common
interface to the UN25, with the other peripheral controllers of an IOP (Figure 1

and Figure 3). Effective with generic 3 the TN963 is optionally available and extends
, the capabilities of the TN63. The new TN963 peripheral mntroller improves the

interface with the craft handler, provides consistent emergency action interface settings,
and controller enhancements. One enhancement is a user prompt display which

. indicates the readiness of the mmputer to accept input. The TN963 also makes
available a 48 line display and provides a second keystroke requirement. This second

,- keystroke requirement prevents drastic results that could occur from a single accidental
keystroke. The TN983 hardware for generic 3 must be supported by other subsystems
for generic 3 which include the assignment of new database values to identify the
hardware and diagnostics to test the hardware. The TN83~N963 (Figure 9) interkes
with the following:

■ Computer central control via IOP

■ Emergency action interface (TN I 1) CPS

■ Maintenance lTY (video terminal)

■ Maintenance lTY printer

● Switching control center (SCC)

.

#n

7’=.

■ TN71 circuit pack in IOP.

The TN6WN983 is arbitrarily assigned to the first (00) controller location in an IOP used
in a duplex computer mnfiguration.

4.29 The primary use of the TN&WN963 is for manual intervention and control of the
computer central control and peripherals. The maintenance llY interfaces with

the TN8~N963 (Table E) using ASCII (7 bit +1 parity) code and RS232 electrical
interface (*12V logic). The maintenance TTY printer also interfaces to the TN8WIN963
using ASCII code and RS232 electrical interface.

4.30 When the TN6WTN963 (computer) mnnects to a SCC, BX.25 protocol and
RS232 electrical interface are employed. The RS232 interface connects to a

data set for transmission to the SCC.

4.31 Two emergency action interface ports are provided, with each output dedicated to
a central mntrol when used in a duplex configuration. These outputs employ and

RS422 (balanced 5 volt) electrical interface. The TN71 interfaces employ TTL.

4.32 A microprocessor (8065/6085A-2) controls the operation of the TN83~N983.
Four 4K by 8-bit erasable programmable memories mntain the program for the

oper#lon of the TN8WTN983. Parity is not checked when reading the programmable
memory. The nine 16K by 1-M dynamic memory modules (WE28A) contain general
purpose, storage setup information, and temporary data. The WE28A memory modules
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are dynamic random access devices, which means that the data must be refreshed
wiodically. On board (TN83/TN883) circuitry contains an address counter and refresh
timer. Random access means that any address may be written or read withwt regard to
the previous address. When the central control unit reads the dynamic RAM, an error n
signal is generated when odd parity is not found. When writing the dynamic RAM, parity
is generated but not checked.

4.33 The dual port memory consists of nine 4K by l-bii (K=1024), statii RAM devices.
.

The central control has access to the TN83~N983 via the dual port memory, For
instance, during initialization the central control writes the dynamic RAM via the dual
port memory. An internal data bus under mntrol of the central processor unit (CPU) is
then used to transfer data to the dynamic memory. Data and instructions to a peripheral
device are written in dual port memory. The memory is then read and transmitted to the

-

addressed interface circuit, such as the maintenance teletype.

4.94 When the CPU r-s the dual pod memory, data parity is checked and an error
signal is generated when odd parity is not found. During a write by CPU to the

dual port memory, odd parity is generated on the TN831TN983, the word written (8 data
and 1 parity), and parity checked. An error signal is generated when odd parity is not
found. When the central control via the peripheral interface controller reads or writes the

dual port memory, parity is checked and an error signal generated when odd parity is
not found.

“-%.

.
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Table E TN83 Inputs and Outputs

#-- Interface Lead Function
Maintenance lTY CRITXDO Transmitted data to maintenance teletypewriter

CRTDTRO Data terminal readv to data communication
equipment (DCE) ~port switch control) -

CRTDTSO Request to send to DCE

CRTRXDO Receive data from DCE
CRTDSRO Data set ready from DCE

CRTCTSO Clear to send from DCE

CRTDCDO Data carrier detect from DCE

Switchcontrol SCCTXDO Transmit data to link
center I

I

SCCDTRO Data terminal ready to MODEM
SCCRTSO Request to send to MODEM

SCCRXDO Receive data from link

SCCRXCO Receive dock from MODEM

SCCTXCOTransmit clock from MODEM

SCCDSRO Data set ready from MODEM

SCCCTSO Clear to send from MODEM
SCCDCDO Data carrier detected from MODEM

Emergency action EAIOTXD1 Data transmitted toTN11 circuit pack in
interface (EAI) central control (CC) O. .
circuit pack O(TN11) EAIORXDO

E/U o EAIORXD1 Data received from TN11 circuit pack in CC O

EAIORXDO

EAIOSRQO
EAI circuit pti EAIITXD1 Data transmitted toTN11 circuit pack in CC 1
TN11 in CC1

EAIITXDO

EN 1 EAIIRXD1 Data received from TN11 circuit pack in CC 1

EAIIRXDO
EAIISRQO Service request from EAI 1

+’
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5.Maintenance

5.(M A suspected faulty controller maybe tested by the computer. There are no
provisionsfor manual interface on the circuit packs. A test however, maybe

-\

initiated by inputting a message at the maintenance llY, and receiving a message
relativeto the resutts of the test.

5.02 Each controller circuit pack contains PROM which renditions the circuitry and
microprocessor to receive initializing data from the computer. Data anct/or

address data may be looped back through the scanback circuitry to the computer as a
part of the overall test.

5.03 Each controller contains isolation cirwitry mntrokd by the computer which
inhibits the error, interrupt, service request, controller selected acknowledge, and

data bus outputs to the computer.

5.04 Withthe exception of the UN33, each controller circuit pack mntains a dynamic
RAM (16K by B-bit wide) which is utilized to store the program for that particular

controller. Should the dynamic RAM need to be reloaded, the PROM and
microprocessor condition the cirwit p= and mntrol reloading the dynamic RAM from
the computer. Diagnostic programs may also be loaded from the computer.

6. Power

6.01 Each controller circuit pack receives fused power from its host IOP. Table F lists
the controllers and required power input.

Table F. Controller Circuit Pack Input Voltage Requirements

Cimult -eV +12 v -12 v +12 v
Paok +5V Memory Memory EIA EIA -4s V
UN32 x x x

UN134/UN52 x x x
UN33 x x

TN74 x x x x x x

TN75B x x x x x x

TN62 x x x x x

TN63 x x x x x
.

.<,
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ControllerPowerAlarms
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6.02 Fuse alarms and power converter alarms in the IOP provide inputs to the
peripheral control frame alarm cirwitry. AT&T 254-301-105 contains a detailed

coverage ofpower distribution and alarmed.

UN33 Power

6.03 The UN33 contains a 48 volt to +6 volt floating wtput convetter. A series
current limiting resistor in +8 volt input is bypassed by a mechanically operated

switch when the circuit pack is properly plugged-h. When the circuit pack is removed,
the switch opens and removes the short from the resistor. The switch is linked to a lever
on the front of the circuit pack. The 6-voit floating output is monitored for foreign
potentials and grounds which might occur on the signal distribute and scan point pairs.
A foreign potential of +2 volts to +140 volts, -2 to -140 volts, and a ground will be
detected on the UN33 and reported on the error lead to the computer via the UN25
interface.

7.Acronyms and Abbreviations

7.01 The following is a listof acronyms and abbreviations used in this practii.

ASCII

cc

ccl-l-r

CP

CPU

DDSBS

DCE

DMA

DMAC

DSCH

DUI

EIA

EPROM

1/0

IOP

American Standard Code for Information Exchange

Central Control

Consultative Committee International Telephone and Telegraph

Central Processor

Central Processor Unit

Duplex Dual Serial Bus Selector

Data Communication Equipment

Direct Memory Access

Direct Memory Access Controller

Dual Serial Channel

Direct User Interface

Electronic Industries Association

Erasable Programmable Read-Only Memories

Input/Output

Input/Output Processor
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IOMI

MCS

Pc

Plc

PROM

RAM

Scc

Scsl

UART

Input/Output Microprocessor Interkwe

Microcontrol Store

Peripheral Controller

Peripheral Interf=e Controller

Programmable Read Only Memory

Random Access Memory

SwiWMng Control Center

Small Computer System Int@aoe

Transistor-Transistor Logic

Universal Asynchronws Receiver Transmitter

.-%>
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