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OPERATIONS SUPPORT SYSTEMS
, o COMMON
‘ SMAS 5A/B & RTS 5a
(’ CONTROL CIRCUIT

CHANGES

. D. Description of Chanzes

D.1 Group number information for SARTS GENERIC 2A features
on PROM eircuit packs CP2( ) and CF58( ) have been added.

D.2 Data set interconnection information between RTS 5A and
f’ CMS 1 have been added for the 53A test position con-
[ figuration. The 53A test position is required when testing
No. 4 ESS trunks. FS20 shows these data set connections.
Normal operation has plug P4 EIA from RTS 5A connected to 2
CSU-24E EIA transfer switch which 1s then switched manually
to a 202T data set. The 202T private line data set is used
as the link to the CMSi. If this link is lost, the EIA trans-
fer unit is switched manually to the 202S data set and the
testers on the RTS and TMS 1 ends use telephone sets to establish
a DDC link. When the DDD link is established using the 2028
data sets, the RTS 5A and CMS 1 will again scart communicating.
The PLl1 and PL2 relays must be de-energized for the 202T or

. 2025 operation to work.
D.3 Hote 4 has been added to Sheet Bl7 to clarify DDS testing
when only one clock is available or testing i1s done in a
o~ 534 TP environment.
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o OPERATIONS SUPPORT SYSTEMS

COMMON
. SMAS 5A/B & RTS SA
( CONTROL CIRCUIT

. CHANGES

Changes in Apparztus (Components)

w

~ ‘ 3.1 Added
(, Capacitors €6, C7, CE, C9, Cl0 have been added to CP45.

D. Descripticn of Changes

D.1 Noise supprassion capacitors have been added to CPUS legic
leads to prevent -48 volt relay nolse on contacts K1 through
K26 from crosstalking input leads 29, 335, 36, 37, and 38. This
crosstalk can set latches IC 1, 2, 11, and 12 incorreectly, which
will cause an alarm condizion on SMAS access. Capacitors C6
through C10, 220pF, have been connected between logic ground and
pins 29, 35, 36, 37, 38 on CP45. This eliminates an alarm condition
that arises when a SMAS access is done.
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OPERATIONS SUPPORT SYSTEMS
COMMON
SMAS SA/B & RTS 5A
CONTROL CIRCUIT

Descripticn of Changes

-

D.2

No.

DEPT §232-L0-2GS

A new circuit pack, CP58( ), "Auxiliary 12-K byte PRGM"
has been added tc the system. This circult pack is
recuired for new features beyond GENERIC-2. An example of a
new feature beyond GENERIC 2 is TERMINATE and LEAVE. CPS58( )
is also required when using a 53A test position for testing

4 ESS trunks.

SELL TELEPHONEZ LABORATORIES, INCORPORATED

Pzge 1
Printed in V.S.A.



~mgaTi—e =S gem=amenis CD-12187-0L

Mt e e Thme -

I SN S S

STTSAMEANE ST oamm

cIRoTiT

R e i
PR LT

-

.2 Add backplane wiring, options, informaticn notes, and
new cilrcult packs 53, 54, and 56( ) to impiement the
terminate and is=ave function.

D.2 Adc¢ extrs contacts <0 INR relay circuit to increase
contact l1.7e when carrying worse case current of 750 mA.

2.4 Note 216 changed to include maximum allowed length.

(]

'»3 Pullup resistors were added to CPU open leads to improve
nolse margin.
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D. Descrirticrn 50 Chances

. D.1 Add resistor=-capacitor filters on CP28 to eliminate high
fraguency ncise on 1-MHz and 2-MHz clock going to
enhancements.
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. CEZ2ATICNS SUPFORT SYSTENS
f CoMMON
¢ SMAS 3A/B AND RTS 5A
CCNTROL CIRCUIT

CEANIGES
. . D. Descriotion of Changes

.2 A new circuit pack (CP52) was generated as an afterdate
standaré <o repliace CPl. (P52 has a more stazble crystal

b i ~ 3 - l A ¥ =
/ lock and also incorporates some class wiring changes made
n Srawing issue 10A.

QO w

v
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Tullup resistors were sonnected to CPl6, pin 205, and
pin 213 to provide noise immunity on previously open
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OPERATIONS SUPPORT SYSTEX
COMHCN
SMAS Si/E AND RTS 34
CONTROL CIRCUIT
CHANGES

D. Descrintion of Changes

D.1 IClL of CPiB was changed from TULS365N to MMBOCYSTN to
eliminate oscillatlions seen on some units.

_f‘. ) D.2 Generic 2 prom information was added to CP2( ).
D.3 Ifi, 2, 3, znd 4 of CP1B were changed from T4LS365N to
TEL3355K to eliminste oscillations seen on some units.

. supply 21i ATP. This change was recuired due to slow
risetime ©f griginal FEiw pulse causing intermittent
operaiiom in control circult maintenance tests.
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CIZRCUIT CESCRIPTICH

OPERATINNS 3IUPPCRT SYSTEMS
COMMON
SMAS S5A/B AND RTS 54
CCNTRCL CIRCUIT

CHANGES

D. Description of Changes

D.1 Note 302 of sheet D2 was changed so that the spzre
information about the PROM circuit packs does not
relate to any particular generic.

D.2 Note 4 was added to sheet J25A to indicate that
program documentation is contained irn PG-350970.

C.3 Note 7 of Tabtle 1 was added to sheet D2. This note
indicates that CP25 and CP26 are used to test the
RTS SA frame ané are not required feor normsl operation.
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~ OPERATIONS SUPPORT SYSTEMS
- e COMMON

SMAS 5A/B AND RTS 5A
CONTROL CIRCUIT

CHANGES

. D. Description of Changes

D.1 The printed circult path going to pin 10 of circult pack
(CP) 8 was cut.

! g D.2 In CP37, the designations of 1ntegraced circuits (IC) 15
and IC 16 were changed from LF 35€ to 513K to improve the
high frequency response of the 50K-bit filter.

D.3 In CP37, the resistance values for R9 through R19 and
R23 were changed to improve the inband shape of the 50K-bit
filter.

; D.4 1In CP37, resistor R20 was eliminated to improve the inband
! . shape of the 50K-bit filter.

D.5 1In CP37, the resistor codes of R10, R12, R13, R16, and R19
were changed to make the inband response of the 50K-bit

. g filter more accurate.
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CIRCUIT DESCRIPTION

CPERATIONS SUPPORT SYSTEMS
COMMON
SMAS S5A/B & RTS S5A
CONTROL CIRCUIT
CHANGES
B. Changes in Apparatus (Compenents
B.2 Added

Circuit pack CP46, "12 Kbyte ROM", has been added to
this systen.
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Co=1P107-01
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OFPERATIONS SUPPORT SYSTIMS

(=

SMAS SA/3 AND RTS Sa
CONTROL <IRCOUIT

1.01 The R®TS SA comtrol circuac (con=
trollers) Lis a microprocessor circuit
used in conjunction with a near-end computer
(PCYA), 52A ctest positions, remocte test
pores (RTPs), and a Swicched Mainctenance
Access 3Jystes (SMAS] to test ctalegbone clr-
cuits.
2a  JERERAL DESCRIZTION OF QPEPATION
2.01 Operation starts when 4 5IA test posi-
tion (S2A) 4s used to access a cale
phone circule. The informacion froa the 52A
is passed to the PCIA, and the PCIA estab-
lishes a link to the <far-end controller.
The link can be over a private line or DOD
circuit. If the link is over the CDOD net-
work, the PCIA calls the cootroller, both
bang up, and the controller then calls back
tte PCIA. This security arrangement is
necessary to prevent unauthorized access.
once this link is established, the con
troller accesses che desired circuic via an
avarlable RIP and SMAS access poine, and
then connects the desired circuit wvia the
RT? back to the 5IA over a ssparate DOD test
stacos veri’y line. This aliows tha access-
ing craft to determine if the circuit is
icle tefore beginning eizcuit testing.

2.02 At this poine, commands may e antared

ant> the TP 52A for circuit testing,
and these commands are deccded and sent to
eze RTS SA by the PCIA. The testing com
=ands incluie supervision and termination,
signal generation and measurssanc, and sig-
naling. The signal generation and measure~
sens haréware and sofetware of tha controller
includes cone generation and the measurement
af ac or dc currenc and volcage, resistance,
capacitance, level, frequency, and nolse.
The controller also has the ability to send
test tones, MF, TT, and dial pulsing.

laS20 - P31

1.01 The central procesaing unit (CPU) “l:
an B0BOA uc‘:mum systam t
contzols =he RTS S5A SMAS 5A or 5B sys-
tems. CPU operation 4is inicialized by
mopentarily grounding input RISET, which
causes address leads AD threugh Al1S ¢
become logic zero. This address code will
cagss the CPU to take data out of memory
(PRCM) on leads DB0 =krough 087 and the

operaticnal program begins execution.

1.02 The microprocessor device requires
addicional perigheral devices o pro-
duce a completa microcomputer. The clock
device (chip) is an 18-MHz crystal oscills
tor that ovides I-MEz signals of =the
froper amplicode and duration for the CPU.

1.03 An address buffer (ADD BUS) and datz

bus buffer (D BUF) provide che neces-
sary drive required for the restc of the sys-
tem.

1.04 The systeam controller (SYS CONT) takss

signals from the CPU chip and derives
coatrol bus signals MEMR, MEMH, I/OR, I/04,
and INZA. These signals are used to clock
address and dacta signals into the jproper
iCs.

1.05 The t=kilcbvta RAM is a 1028 py 8 bhic

read-writa menory used by the CU for
temporary storage. 7Zhis block of memory ic
enabled by grounding ERAl.

2. _PROM - P33

2.017 Three PROM circuit packs (CPs) are

available in SMAS 58 (two packs for
early SMAS SA and early ShAS SARTS SA) wich
a toeal pamory capacicy of 36,864 Lytes af
FEorage. Eack CP i3 enabled using the
proger PR(N)I lead, some address combinatica
on leads AO through A13, and MEMR., inen
this condition occurs, data is fetchad on
leads DBO through DOB7.

L. _TIONG CHAIN, INPUT PORT L - IS)

3.01 This circult is used for various eis-

functions and is also an inpuc
fort for signals going from the controller
peripherals to the CPU.

3.02 Data prasent on leads DICLO through

DICL? or tiaing information from the
28=bit register will be gated izto cthe CPU
on leads DIP0 through OIP7 when LTPZ and PSO
aze grounded.

3.03 The M2 m) !.npu to the 24-bit sya-

chronous counter is a I-MEz
sguarewave tiat uuodtneaur.dovnm an
#=second squaresave. Timing signals Eetween
theses two extremes are gensarated and used by
the system for timing and interzrupts. These
interrupts, IMSINT, 256MSINT, ané 8SECINT,
can be enabled or disabled.

1.1

4,01 7This circait includes the DIP switches
and secundary
PCTA callback numbers. Wwhan a4 OCD data link
is wused f£sr RTS SA, cthe PCIA celepboms

Printed in U.S.A. Page 1



CO=1P107=01 - ISSUL 4A

ousbar must Le stored on ' DIP rocker
swicches. Storing this informacion is
explained on shest J128 of SO=1P107-01.

.02 17Two 1/8 decoders are used on this cir-

cuit to produce a /16 decoder.
Address tits A8 through A11 are decoded =co
76 leads, 00 thrgough I015.

4,03 7The local test por: (LI?] ecuipaje is

cteckead using CP12A, whach cetects the
S?7s that are inserted into the comeroller.
Whem A CP7 is in position, ic applies a
ground tc the input of C?12 on leads G(N)2,
and chese are cead bty the CPU.

5.01 This circuie is used to intezface cha

to the data set(s) and to provide
ancther data bus ingut port Letween jJeri-
paaral controller functions and the CPU. It
is also used to provide programmable DIP
switch information to the CPU.

$.02 There are three DIP switches ca CP11;

they are usad to hold che RTS identicy
number, to provide a dial pulse TOUCH-TONEX
option for PCIA callback, and to determine
i the maintenance connector network is
equipped with more than 400 maintenance con-
rectors. Swicch operation 4is covered on
sheet J118 and in Section c66~615-100.

$.03 7The RIPE input port oo C?11 is a data

tus input pore chat is used co
transfer data set inputs, OIF switch set-
tings, or DICAQ through 7 signals into the
€20 (DIP0 chrough 7. The Loput port is

memory read and write control pulses.

.03 The 1/8 decoder uses NI, PSO, and

address bits AS through A7 to develop
signals 00 chrough @7. The eight oucput
leads are used zo selsct output devices in
the cocn=roller jeriprerals.

.04 7The 6d-second nissirg julse dectect=or

(PD), failure <lip-flog (77, and
alarn generator provide a sanity check on
the system and an automatic reset zechanism
if sanicy is lost. AZter the CPU has leen
lnicialized by pushing the reset Suttsn on
CP16, the CPU continucusly pulses the 60~
second MPD t0 keep the failure FF reset. If
tha CPU stops pulsing the 60-second MFO, the
faillure FF Lis set, causing a RESET (pin
218), and this will autcmactically reinitial-
ize che sysctea.

7 a4 . - -
SELECT = FS7

7.01 (P14 provides multifrequency (MF) and

TOUCE-TONE (TT) pulses for RIS SA.
Data (DOCO through 7) and decoded address
from the CPU determine which frequency and
for what duration they are transmitcted. The
gatad tones are sent to CF15 and to the ATPe
OoF to controller subscriter lines via the
MF/TT summing and pulsing circuits.

7.02 Five continuous oscillacors are avail-
aktle on CP15. They are 2.96-volt ras
sipewaves at the fregquenciss indicated.

7.03 The /16 pore select encoding takes
address bits A0 through A4 and EIO =0

enabled oy RTIPE and PSO, which are d ded
aiéress Ltics. ’

5.06 Three data set configuractians are pro=

vided in RTS SA: private line (PL)
only, DOD only, and FL wish DOD backup. it
7L only or ODO only is usec, the data sac
sosition is the 0S1 position. If 2L with
COD is wused, the CDD daca set (202%) posi-
tion is the DS1 position, and the PL data
set position is che DSI position.

$.05 The CPU is informed of data gset

actavity LEy an intezrugt occurring om
DSR (yin 11). When this interrupt occurs,
tne C7U reads daca from the daca set on lead
8E (pun 25). %hen it is cime for che CPU to
send darta, the daca is sent to the data sat
on lead BA (pin 2§6).

6.01 The purpose of the priority Linterzupt

and irpur pore is vo provide a prioc-
ity structure for incerrupts coming froa the
controller paripherals =5 tha CPU. The
lowesc level pricricy is assigned to dSECINT
(pin 23) whila the highest griority ias
assigned to ASTO (gin 213). Data set inter-
rugt OSR (pin 212) is the second highest
priozicy.

6.02 The remory field enable uses address

tits A12 chrough A1S and decodes them
ineo device snacles. The decoded outputs
enaktle tke memosy field of PACM, RAM, 222
_the /0 devices =zhai are accmssed using

Fage 2

prod PS0 through PS1S. Port select 0
(PS0) is used to address controller latches
exclusively and PS(N) (M>0) are used in LTP
operatiocn.

7.08 The RIS controller daca buffer derives

DcCO  through 7 frem DOP (0 through 7)
to provide more drive cagapility for con-
troller peripherals.

S. _VCLES. AMPS, BESISTANCT, CAPACITANCE,
&0 = £33

8.01 Voltage, current, resistance, and

Capacicance are measured using CPS or
CP6 in conjunceion with an analog=to-digital
(A/D) converzer, C23, and the CPU. A meas-
urecent i3 made by connecting the cirouit ©2
the input of an appropriate cransducer and
converting the parameter teing maasured to a
de voltage. The CPU applies chis dc voltage
to tha input of CPI, the A0 converter
tzansforms ({8 volts| inco 8-kit binmary. Tha
CPU also decermines the sign (* or -) of cha
input =o the ‘A/D convertar.

8.02 A dc voltage L9 measured by applying

the unknown wvoltage to the Lnput of
CPS Letwaen M (*) and M (=). Posicim
voltages on RM (+) with respect to T (=)
will produce positive readings within the
cPU. When the C2U is asked t2 make a dc
voltage oeasurement, it first closes con-
tacss OCV, HI, and DCV, connecting the input
lires ts> C?S, and coaneczing the output of
C?S to the A/D bus (8VFS).
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8.0) Cne~hundred millisaconds afcar che

connestion is oade, cthe CPU~-A/D pro-
ceasing tegins. CPJ converts input signals
to Dbinary bv cceparing the outpur of a
digital=to-acalog (D/A] intejraced cizcuic
{3C) with the 3VFS inpuc and uses the CPU &2
load tks /A IC. Cutputs of the positive
comparator (DICLO) 4and nagacive Comparator
(DICL1) are monicored Sy the CPU.

8.08 At the beginning of A/D processing, 4

de wvoltage is on input 8VFS and che
A/D latch contains all zeros, written oy the
processcr. The outgut of mne D/A is 0 volts
dec and if the input is positive, DICLD =
logic 1. If cthe input is negative, DICL! =
logic 1, and by this seans cthe CPU deter-
mines the polaricy of che input signal.
Nex=, the CPU loads DOC7 = 1 into the A/D
lacsn, the analog outgut of cehe O/A IC
becomes ;ﬁ x & voles, and cthe comparator

2

outputs are checked. Aftar the CPU has pro-
cessed all eigat input data bits DOC(N) in a
similar =aannecr, Lt will have the binary
eguivalent of the analog inpuc stored 4in
memory. Measurement of d4¢ voltage starts
Qut with the meter in its high range, 224
volts full scale referenced to the input of
CPS. 1If the input signal is less cthan 56
voits, the CPU will change CPS to the LO
range and pow 56 volts at the input to CP5
sorresponds to 8 wvoles full scale at the
input to the A/D converter.

8.05 AL voltage is measured on CPS by clos-

relays ACV, HI, ACV, and AC. The
CPU will waic 1 second after closing the ac
voltage relays to give the ac/dc cenverter
tima to seccle. Then A/D conversioa is done
in & =manner ldentical to the d¢c voltage
msasuresest. The EHI ¢ oo ac wvolts is
200 wvoles full scale the LO range is S0
voles full scale. These appear as & wolts
full scale at the input to the A/D con-
verter.

8.06 Direct current is measured by closing

celays AMP, HI, and DCA to allow neas-
usement of +224 milliasperes. The LO crange
is 56 milliamperes. Current is measured by
insercing 4 shunt into the circuic in ques-
cion and amplifying the voltage daveloped
across that shunc.

8.07 Altarnazing cuzrrent is measurad using

the same shunc, amplifying the vol-
tage, and then converting it to dc. The HI
ac range 4is 200 milliamperes and the LO
cange is 50 milliamperes. A 1-second aset-
tling time is used before A/D processing
starts to allow the ac/dc coavertar £ Sta~
Silize.

8.08 CP?S also contains a ranging and func-

cion latch. Tha CPU loads data into
the function lacch to close the appropriate
relays on CP5 and chocse the dasired func~
tion. The range latch is shared by four
ecircuit packs, CPS, CP6, CP10, and CP13, and
changes range on these circults whaa the A/D
function dJetermines that che input to the
A/D circuit is ocut of range.

8,09 The R~C cransducer, CP6, is used to
measure resistance and capacitancae.
Fesistance is measured by closiag the R

ISSUEL kA

relays and applying & known current scuscs
acrosa cthe Baknown Ces18Tar connected
cetwesn input M (*) and ¥G. The voltage

developed across the unknown resistor is
passed to the A/D cizcuis via che voltage
follower and convertzed to sizarcy.

8.10 The S-range current source can apply

“0, &, O.u, 0.08, or 0.008 millian-
peres to the uNknOWn Ce8i8tar RX. If &
eguals 200 ohas and 40 =illiamperes is
agpliec, the input to the A/D will ke 2
voles, This is the lowest resistance zange.
A copplate resistance measurement starcs by
closing the R relays and not applyins any
current source. The CPU a>easures any
voltage gpresent on RAX and stores it. A &0
milliampere current is applied to RX and
aftax 50 wmilliseconds, the C?U does an A
coaversion. II the resistance is adove 200
obes, the A/D will read greater than 3 voles
and then apply a G-milliampere cusrenc
source. If tke A/D input woltage is less
than 8Vrs, the CPU camputes the resistance,
which includes subtracting out any inicial
offset it bad measured. For resistances
bigher than 200 ohms, ranging will continue
gncll the A/D Llnput is less than BVFS and
then the resistance will be com . The
five reaistance ranges are 0.2, 2, 20, 200,
and 2000 kilohas.

8.11 Capacitance is measured by connacting
capacitor CX Dbetwean R4 (+)
and MG of CP6 and then closing the C relays.
CX is charged Ly the +3 volts from the wol-
tage reference and then after 250 mil-
liseconds the voltage refarence is remowved
aod CX is dischazged inco the inpot of m
cperational amplifier (op amp). If£CX is
equal to the capacitor CF in the feedback
pat.h of the op amp, the voltage on BVFS will
ba =8 wvolts. For CX less than CF, CX = CT x
(voleage on 8VFS lead) divided 8. The capa-
citance measuremsnt actually has two ranges,
5.026 MFp and 0.706 MFD £ scale. A meas-
uresent starts with the zeter sat oo 5.026
MFD full scale and ranges down if the CPU
decects a valus less than 0,706 MFZT.

. LIV, FREC, NOISE TRANSCOCERS - FS9

9.01 lLevel and frequency are measursd by

applving tbe unknown sinavave to the
TIMS and RIMS inputs of CP10. When tha
level is oeasured, the output of CF10 is
applied to the MD input bus (8VFS) and con-
verted to binary by the CPU. Fregquency
measurements are transferzed to the CPU via
the data bus DICL (0 through 7).

$.02 A level measurssant is starzed by tha

CPU eclosing the L relays and satting
the range by closing the make contact of
relay Ri. This sets the input co +10 diExn
full scale (levels referred to the inpue of
the IZemocte test port). 22 che lewel is
below =5 dBm, the CPU will sense this and
change to range 2. If cthe lnput level was
within zange 1, a d¢ wvoltage would be passed
from the acsdc convertar to the A/D con-
verter and stored in memory. Wnile the CFU
is decermining the proper range satting, it
will stay within each range for 100 mile
liseconds. When the 12‘ oper range has besn
determined, the CPU will wait 1 addicional
second in the final range Zfor complata

Page 3
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scabilizacion of the ac/dc converter.

5.93 TFrequency is oSeasured by using the

level ceasurement circulesy to zring
the signal £ the propar asmplitude and chen
councing the aJumber of <cycles wichin 1
specil tice pariod.

9.04 Afces the lavel of the input signal
cas been adjusted by the range ci-cui-
ery, the CPY will turn on the U-digie 20D
counter =y loading the appropriate daca >at
pOC (M ineco the level and freguency lacch.
The countar is tusned off after 1 sacond and
the overflow tit on outpuc DICL) is sampled
by the CPU. If che overflow Cit equals 1,
it means there bhave Dbeen more than 9999
counts per second (9999 Hz) and the counter
ant;nu smu be ignoced. If an overflow
cy oeasuresent is made
agaia unaq a gate tizma of 0.1 second
instead of 1,0 second. The overflow bic is
rechecked, and if equal to zero, ¢the counc
is caken on leads DICLO through DICLY by the
CPU. A maximum frequency of 99.99 kH: can
te measured. CP131 allows noisa measuresent
using C noteh, ram, 15-kHz low-pass, and
J=kBz low=pass n!ghu.ag necworks. It will
measuce levels from 0 through &0 dBrn (lev~
els referred to the inpue of the remote tast
pors).

9.05 The CPU zakes & noissa measurement Dby

loading data inco the function latch
on leads J0C) through 0OOC7. This daca
cleoses iaput relay NIN and the oucput relay
that connects the 4fVS A/D bus. The <C20
also selects which welgbting functiocn is to
be usad and closes the appropriace rslay.
snitially, the range is set to 0 4B gaun and
the noise is converted to é¢ Ly che ac/de
converter. 3Aanging is done by starting with
the least gain and sampling the laput ac th.
end of 100 milliseconds. If the signal is
telow range, the CPU will range dowmsard
aéding 1S dB8 of gain. This is dooe untd
the signal is within range and chec the CPU
waics 1 additional second for complete set-
tling of cthe ac/dc convartac. The CPU con-
varts this reading to binary and then scoras
it.

10.01 when it is desired to outjulie TT in
order to link up wich the PC, che TT
ignal is pulsed into pia 101, througk tke
amglifier-czansformer, and then through coo=
cacts OTENT and DIEZNR, which ars closed dur-
ang the encire process. If a PC link is o
be sat up using dial pulsing, contaces DTENT
and JIINTR are used to break tha ioop.

10.92 The broadtand detactor has two func-

ticas: it can te used to detact dial
tone from RT?S and che data link subseribar
line, and it can ke used to Jdetact 2600 Az
by switching in the 2600 pandpass (filter
(BPF) .

10.03 T=e second major function of C217 Ais

to configure meter leads STV( ) coo=
bining from the RTPS and connect them grop-
ecly to iM (*), CO GAD, and M (=). M (*)
and ™ (=) are metallic Lnguts to the RTS SA
aclcizecar.

Fage 4
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11.01 7This drawing has two 2ajor functions.

CP8 option M or CPeG options T, N,
ard V are used o read relay or switch clo-
sures coming from SMAS <cSslays cr the LT7
sansl. In SMAS S2 oparacion =he fifeh digi=
is used and this is read by the C?U on injuc
leads 5-26 tnrough $=29.

11.02 C?9 option M or CPvS options T, U,

and V are used by tha controller %o
drive relays for SMAS operacion. The CPU
loads the appropriate addressable latcsh froa
the data bus, using decoded address, and
Yy contacts on CP9 oc
CPuS, Thase contacts are used to drive wire
spring relays.

12, LTP-RTS T/0 - 12

12.01 This drawing <describes the LTIP

nal/RTS SA incerface. Cne CPT7 is
requir per LTP panel and a maxizaum of nine
LTP parels can be used if option M is not
used

12.02 Operation of tha LIP Lls adegquately
dascribed in S0-1P106-01 and will noc
te repeatad here. When a CP7 i3 inserced
incto a comnector, it applies a ground to CP7
pin 6§ which is sensed by the CPU. After
sensing this ground, tha CPU will now con~
tinuously scan the CP7 by pulsing 78N pin 28
coincidently with CA6 pin 27. <This is
80 that uneguipped a:ﬂr-tﬂou ars not
scanned which could pr & erronacus opera-
tion.

12,03 The inputs from the LTPF panel, bid

(ABA, AERA, ABS, ASRE) and calease
(RBA, RBRA, RBB, RBRE) are integrated =>
resove bounce and scanned into the DIP (M)
bus to the <PU. When the CPU senses a clo-
sure of the bld key on tha A or B side of
the LIP panel, it will wrice the :p{m:iau
data into an addressable latch via leads 0AO
to OA3 (pine 19, 209, 20, 201). The lacched
data w momentarily close PSA, PSRA or
PSB, PSRB, respectively, to operate the
select relay and start the access seguence.
The complets access procedure is discussed
in SD=1P106-01.

1. _BSS/SHAS INTIRFACS = 1313

13.01 Sheets 81] and 214 supply cthe GIG,

GTB, and TMP inforzazien to drive cthe
SMAE 5 equipment. STG and GTA  leads
raprasant tSe hundreds and thousands digics
informaction of an SMAS nurper. For LTI?
panel operation using an RTS SA system,
GIG( ) and S5TB( ) information comes from
S0-19106-01, Lis cut through by RTS SA dsing
ENL, and then goes out ta SD-12106-01.

13.02 when ano RIP i35 used and the SMAS

opumber comes from the PC, relays 3a,
G8, G, GO, 3A, 32, BC, and ED Jdetermine the
value of 3TG( | and GTH( ). Relay ENR is
then used o cut through bacsacy and ground.

5 B s -
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Co=1P107=01 = ISSUE wA

14,01 This circuie allows operation of an
RTS SA controller wita oOne Or two
RIFs and no ITPs. Controller mounting plate
J1P03I3AE is used as a4 mouating poin: for
relays EIP 01 and RTP 02. Conercl signals
L3(¥) come from the RTPs and are used cto
drive relays RIF(N). Closures on these
relays 69 bacx to the ATPs and zrovida con~
crel signals INAB~( ) and ENABR~( ). This
aocde of operation eliminactes cthe stage 1
distzibuticn network on S2=1P106=01.

1. IN r -

15.01 This drawing is used wken -SMAS 5B
COnNecTor groap access (option T) is
desired. When a comnector group is o be
accessed either by an LIP or an RIP, the
concroller simulcanecusly applies data sig-
nals to inputs D0CO warough DCCI and decoded
address signals €5 inputs 07 and I04.
These logic signals are used to drive mer-
cury relays on CPe] that provide matallic
closures for leads DRO to SGR going to the
conneceor group network controller (SO~
99560-01 Control and Connector Circuit).

15.02 Concrol signals coming from tha RTP,

LG1, and O, and froc the cont and
conn circuit, FD and BSY, are read into the
CPU on leads DICRO through DICR3.

1 - >

Esie

16.01 CP18, the S-kbyte RAM, contains two

functions. The 4096 bytes or read-
write 2epory 4ze usad as a temp ch
pad mamory when RIS 5A test enhancements are
equijped (option Q).

16.02 7Two inverters are ouosad to invert

logic signals A1) pin 21) and A12 pin
215 o A11 pin 210 and A12 pin  215.  These
output signals are raquired o drive PROM
board CP2C.

16.03 CP37 is used o provide cwwo func-

tions. Wher circuit noise Las to be
measured using & broadband 50-xHz filcer,
the accessed circuit ls connectad to TINS
pin 10 and RT™S pin 3. The output of chis
filter FIS pin 7 is sent to CP1] and a nolse
messuzement is made.

16.04 The second function of CP3I7 4s o
provide & [Cigital Data Systam (DOS)
cleck tarmination. Two timing supplies
Lé’x and Y (A and B8) are run from the
fice timing supply to CP37. They are
sguivalent sources 80 oma or ctha o is
switched inco use Ly CP17. Cleck sigoals
BITCEKS and 3YTCKI are gseneraced from the
input timing signal and sent to the tast
snhancement circuit. The input u.:l.ne lup-
ply is a 64=xb bipolar signmal, BITCXID
é4-xb logic signal, and SYICKI is u l-k.h
clock signal.

17 FAR= o - 1

17.01 CP2S and CP25 provide circuitry that
can be used to trouktleshoot RTS SA
contsoller problems at the frame.
mainterance cest BSP for RTS 5A, Section
666~615-500, has a full explanation of cthe

faule location schems and lista which ciz-
cnu: Facks are most likely producing the
fauls.

17.92 ¢Cn the f:zont of CP25 is a plug (P1),

a4 tast pushbutton (IST), a disakle
switch (0S), and a breakgoint switch (BF).
Cn the front of CPIé is a jack (J1), v
digit chumbwheel switches, ancd a J=3iziz I
disglay.

17.03 1f the maintenance disable swizch

(C8) is set toward the arzow on tha
faceplats and the svstez reset (on tha fronc
of CP16) is pushed, the systam will 2e in
the P73 SA cperaticonal mode. 22 D8 is  set
away from the arrow and raset is pushed, the
system will be in the maintenance moda and
ready for tescing at che frame. In the
maintenance mode, the system cannot Sa used
to access Circults.

17.0& When the system i3 in the maincananca
mode, EP Ls set away from the arrow,
thumtwheel switches are sat to 00, and 7TST
pushed, the LEDs will display 8588, This
indicatas that all slemencts of the display
are weorking acd the program on CP2S is
operational. The malotecance BSP i3 rnow
used to do all other tests.

17.05 If a teletypewritar (TTY) is inserted

in J1 and creset i3 pushed, the TTY
can nov te used with an executlve program
stored on CP2S.

17.06 7The bLreakpoint (BP} switch should
always be pushed away from the arrow
on the faceplate when not being used. The
BP swiech is used in software debugging ©
stop the syscea program at any given polnt.

17.07 Plug Pl oa CP25 is also used for

sofzware debugging. A Eewlete-
Packard (FP) 1500A logic state analyzer can
ba conoected to P1 and the addressas of the
program teing used are displayed on the T
CRT. This is used for complex prcolems and
would normally not Le uld in  routine
maincenance.

- - 1

18.01 The controller uses CP28 to supply

all necessary logic sigrals from the
CPU to the ennancements. In the controller,
all I/0 devices are controlled by zemory
read or memory write pulses, but the
enhancessnt address and data signals are
clocked withk IOR and IOW. The outputs of
CP28 are supplied to the enharcement modules
on ctwisted pairs of tha JNC cable.

18.02 CP28 Lis also used to supply a pach

from all enhancements that use the
A/D converter to CP3, the AD <converter.
AIN pin 101 i3 a lead from S0=1P112=01 to
ths in of a low-pass filcez. Any noise
carri on the dc signal that i{s to be con-
verted will be shuntad to ground at tie
low=gass Zfilter so that a noise-free signal
will ke present on the outpus, pin 104
(BVrSs) .
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19.01 CPa7 is required for connector group
access ogtion T. “hen a connecteor
group is accessed by an LIP or RIP, five
decimal digits must be loaded inzo the con-
ercller. When che access is from an LTP
panel, CP47 is used to read the hundreds and
thousands digies, GIG( ) and GTA( ).

16,02 GT3( ) are closures t3 gJround sSup~

plied by che LI? tnac are comoined by
a 1710 o 3C) conversion. <The 3CD number is
read into the CPU on leads DICRO tihrough
IR,
19.03 3T3( ) are 1710 closures to -48 volts

supplled oy the LIP; they are com~
sined and read into the CPU on DICR4 tirougn
DICR7.
19.08 The C?U is also used to load dinput

data DOCO thraugh DOC3 into latches
to provide metal closuxes for control of
s$Zz, TPE, and ALN! during connectar 3roup
access operaticn.
. - SEFTY
1 E aM1TS
1.01 WVeltage range:

+*S volts 8,75 to *5.25V
-5 volts -4,75 to =5.25V

+12 voles  »11.4 eo +12.6V

=12 volts =11.4 o =12.6V

-38 voles =42.75 to =52.5V

1.02 Temperature range: +40 to +12%c7.

2s FINCTIONAL OESIGNATIONS
2.01
RESIGHATION HEANING
WIRQT Wait Request
EI0 frable Input-Outguc
oIp Data Input From Forts
oB 2idirsceional Data Bus
<P Caza Quecput to Ports
A0 Address Lead Zeco
20C Data Out to Controller
s Port Select
LTPE Local Test Port Enable
8 52C INT 2=-sscond Interrupt
£Ic pData Input from Controller
sL Subscricer Loop
PL Frivacte Line
s Meter Ground
MIE Enable PROM 1
ERA1T Enaocle RFaM 1
RST Restart
RTI?E Remote Test Part Znable
ur Multifrequancy
T ICUCE-TCNE
3VF 8 Volts Full scale
1. TUNCIICONS

3.01 Provides ciccultry for controlling the

estaclishzent of a secure CDOD daca
link cetween cie near-end computer and the
cuntrolles.

Paqe 5
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3.02 vrovides circuitry for controlling the

aseablishment of talk and cest status
varily circuits tetween ATPS and neac-end
test zositions.

3.03 Provides circuitry for coniigquring an
27P %0 supexzvise an accassed cizcuic.

3.08¢ Providas circuiery ce allew an LTF o
access a circuit whea uosed with an RIS
SA ccntrol circuit.

3,05 ?Providaes ci:zcuitry to allow tha con-
troller co apply tones and make ac and
dc measurements on an accessed circuit.

‘3.06 Providas circuitry wo allow the con-

troller to configuce enhancemeants for
complex testing of accessed cizcuits.

3.07 Provides circuitry ec allow ctroub-

leshooting of the controller at the
frane.

4, CONBECTING CIRCIIZS

4,01 wWhen this cirzcuit (s 1listed on a
keysheet, the connecting information

thereon is to be followed.

(a) Local Test Port and Distzibution Cir-
cult - SD~1P106~01

(b) Remote Test Port Circuit - SD-1P108-01

(c) Tesc Enhancement Cizcauit - SO=1P112-01

(4) g«:ck Key and lamp Circuit = SD-39643-

(e} Control and Connector Clirocuit = SO-
99560

(£) RTS 5A Frame Circuic - SD-1P109-01

s MAINTENANCE TESTING RECUIREMEITS

$.01 Circuir pack testing is covered in X-
719158, .

$5.02 Systanm tasting i3 covered by Westamn
Electric Test Procedures.

.03 7This circuic shall be capadle of jer-
forming 4in accordancs with the
requiremencs of J. FUNCTICNS.

6.01 Power, fusing, and alarms for the RTS
£\ control circuit are sovered on the

TS SA frzame circules, SD~=12109-01.

SECTION TV - REASONS FOR JLISSUE

CHANGES

R« _Desczigeion of Ciances

2.1 Pin puombearing of IC10 and IC1!2 on CPua
was changed.

0.2 IC7 of CP4S was charged from J41GU0 =
G1AU.

2.3 ?irc nunberiay on ICT ana ICd .of CPU3
was changed.

e
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CD=17107=01 = ISSUE WA

.4 Resistor code of R12 C7e47 was chanced.

D.5 C2?18 mowved fzom App Tis 12 to App Tig
8.

0.6 Changed pln nurtering of IC3 and ICS on
crid.

3.7 1cs 3f C?] changed from 62'A =5 302FR
on A line-out tasis.

2.8 1cl, I3, Ic8 of CF24 cbanged o KS-
21831 18 or 30C97.

5.9 wWizing of I€1,2,5,6,7.9 of cP28
changed.

D.10 IC20 of CP2% changed to WiK.

5.11 A34 217 and change wiring of 1I1CS on
cPea.

BE1l TELEPEOKE LABOFATORIES, INCORPORATID

DIPT 3233-10-IGS

0.12 CP128 and SP17 move from App Fig ¢ o
App Fig 3.
£.1] Change fnhancement module clear from

RESET to CLA.

L.lu Cogrect SCYPL on DS2 from pin é to pin

12 on plug 79EZA.

C.15 govcd 211 from App Fig § =0 App
3.16 Changed wizing of IC13 pdn 6.

L._changes in Descriotioo of Overation

b3

15

7.1 Sscticn II, pazagraph 12.02 was revwr it~

ten to provide more informatzion.
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