CIRCUIT DESCRIPTION

OPERATIONS SUPPORT SYSTEMS

CD-2P077-01
TSSUE 28
APPCNDIX 12A
DWG ISSUE 154
DISTN CODE Au90

COMMON
DIRECTLY CONNECTED TEST UNIT
CIRCUIT
CHANGES
B. Changes in Apparatus
B.1 APP FIG 4
Removed Replaced By
J Pack Circuit, PICB INTER, J Pack Circuit. PICE INTER,
MC2PO0YA2E, AM MC2POO4A3B, AH
(TN629B) (TN629E)
BE.2 APP FIGC 5
Removed Replaced B
J Pack Circuit, PMUINTI, J Pack Circuit, PMUINT?,
MCPO10B2 (SM251) MC2PO10B3 (SM251)
J Pack Circuit, PMUMEN1, J Pack Circuit. PMUMENT,
MC2P0O0A2 (SM274) MC2PO10A3 (SM274)
E.* AFP FI(C 6
Femoved Replaced By
K Pack Circuit, PMUINT (), K Pack Circuit, PMUINT ().
MC2P010B2 (SM251) MC2P0O10B3 (SM251)
J Pack Circuit, PMUMEN (), J Pack Circuit, PMUMEN (),
MC2P010A2 (SM274) MC2PD10A3 (SM274)
D. Description of Changes
D.17 The following changes are made to provide new DCTU
firmware.
D.2 Fs 3, PICB INTER, MC2POOY4A3B was MC2POO4A2B. Also updated

"POWER DATA" table.
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CD-2P077-01 - ISSUE 3A - APPX 12A

D.3 FS3 5, PMUINT 1 and PMUINT (), MC2P010B3 was MC2P010B2.

D.4 Note 207, MC2POO4A3B was MC2POO4A B,
D.5 Note 302 and 303 updated.
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CIRCUIT DESCRIPTION CD-2P077-01
ISSUE 3A

APPENDIX 11A

DWG ISSUE 14A

DISTN CODE AU90

OPERATIONS SUPPORT SYSTEMS
COMMON

DIRECTLY CONNECTED TEST UNIT
CIRCUIT

CHANGES

B. Changes in Apparatus

B.1 APP FIG 2, FS 17
Added
982M, Resistor Module, 104385059

B.2 APP FIGC 5

Removed Replaced By
[4] Port 1, Option J [4] Port 1, Option J
CLEI CODE LMPQ17aA CLEI CODE LMPQ17B
B.X APP FIG 6
Added
(§] Port 9 () Option J. LMPJ17B, SM24B5 (A&M only)
Removed Replaced By
(-1 Port () [4] Port Option K
L. Tzscriptior of Charres

0.1 Tne following changes are made to make the DCTU meet
original design intent,

D.2 Designation Mnemonic Index updated.
MTBT (0-2) (0-3) and MTBR (0-2) (0-3) changed FS 16 to CAD
9. 10, 11. Also added RMT and RMR.

D.3 FS 16, leads 049, 149, 048, 148, 047, 147, Oub, 146, 046,
146 changed cesignations and notation reference "FS 17 via

(CAD 25)" for leads on "PORT PMUG" and "FS17 via (CAD 26, 27)

for leads on "PORT PMU ()". PMUC was PMUI. Also update

TABLE C.

CopyrightY 1988 AT&T
All rights reserved
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b.4 FS 17 aaaea.

D.5 CADs 9, 10, and 11 added pin numbers and references to
FS 17, and sheet note 2.

D.6 CADs 25, 26, and 27 added.
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CIRCUIT DESCRIPTION

OPERATION SUPPORT SYSTEMS

COMMON

DIRECTLY CONNECTED TEST UNIT

B. Changes in Apparatus

B.1 APP FIGC 4

Superseded

PICB INTER, Pack Circuit,

MMQO4S8,

(A&M only)

MC2POO4A1TB (TN629B)

B.2 APP FIG 5

CIRCUIT

Superseded By

(;)PICB INTER, Pack Circuit
M

MQouc,

MC2P0042B (TN629B)

B.3

Superseded

(®) PMUINT1, Pack Circuit

LMMQ20CAXX
MC2P002B1 (SM251)

<:>PMUEM1, Pack Circuit
LMMQ12C, (A&M only)

MC2P002B1 (SM251)

Added

Superseded By

(;)PMUINT1, Pack Circuit
M

MQ20E,
MC2P002B2 (SM251)

<:>PMUEM1, Pack Circuit

LMMQ21B,
MC2P002A2 (SM274)

(R4, Resistor, KS-20616,L1A, 1000 ohm

APP FIG 6
’ Superseded

(;)PMUINT(), Pack Circuit
M

MQ20CAXX
MC2P002B1 (SM251)

Copyright¢

Superseded By

LMMQ20E,

MC2P002B2 (SM251)

All Rights Reserved
Printed in U.S.A.

CJ) PMUINT(), Pack Circuit

1987 - AT&T

CD-2POT7-01
ISSUE 3A
APPENDIX 10AC
DWG ISSUE 13AC
DISTN CODE AUQ0O
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CD-2P077-01 - ISSUE 1 - APPENDIX 10AC

(;)PMUMEM(), Pack Circuit  (J)PMUMEM(), Pack Circuit
M

MQ21A LMMQ21B
MC2P010A1 (SM274) MC2P010A2 (SM274)
Added

(:)n(), Resistor, KS-20616, L1A, 1000 ohm

D. Description of Changes

D.1

D.3
D.4

All changes are made to provide DCTU users with an option
in which requests for DCTU testing can be made directly
from an ARSB office to a 5ESS office over a Data Link.
This option will only apply to DCTUs under generic 5E2(1)
(or Higher) software. The Generic software must be
installed before hardware or the hardware can be installed
later.

FS 3, FS 5, FS 9, FS 13, FS 16 APP FIGs 4, 5 and 6, added
options J and K.

Note 303 updated.

Note 312 Added.

AT&T BELL LABORATORIES
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CIRCUIT DESCRIPTION

B.
B.1

B-3

B.Y

B.5

DW
DIST
OPERATION SUPPORT SYSTEMS
COMMON
DIRECTLY CONNECTED TEST UNIT
CIRCUIT
Changes in Apparatus
APP FIG &4
Removed Replaced By
SWU1l, Pack Circuit SWU1, Pack Circuit
LMPQ5B, SN423 LMPQOS5CAXX, SN423
APP FIG 5
Removed Replaced By
PMUINT1, Pack Circuit PMUINT1, Pack Circuit
LMMQ12D LMMQ20CAXX
MC2P002B1 (SM251) MC2P0O10B1 (SM251)

APP FIG 6
Removed

PMUINT(), Pack TCircuit
LMMQ12D
MC2P002B1 (SM251)

APP FIG 7
Removed

SWU2, Pack Circuit,
LMPQO5B, SNy23

APP FIG 8
Removed

SWU3, Pack Circuit
LMPQO5B, SN423

Copyright©

Replaced By

PMUINT(), Pack Circuit
LMMQ20CAXX
MC2P010B1 (SM251)

Replaced By

SWU2, Pack Circuit,
LMPQO5SCAXX, SN423

Replaced By

SWU3, Pack Circuit
LMPQOS5CAXX, SN&23

1987 - AT&T

All Rights Reserved

Printed in U.S.A.
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ISSUE 3A
APPENDIX QA
G ISSUE 12A
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D. Description of Changes

D.1 Changes in B.1 through B.5 are to update circuit pack information.

D.2 FS 13 add -48 and B-GRD leads. Drawing correction

AT&T BELL LABORATORIES
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CIRCUIT DESCRIPTION CD-2P077-01
ISSUE 34

APPENDIX 8B

DWG ISSUE 11B-

DISTN CODE AU90

OPERATION SUPPORT SYSTEMS
COMMON
DIRECTLY CONNECTED TEST UNIT
CIRCUIT

D. Description of Changes
D.1

CAD1, changed lead from E6 to 5ESS Grd window (QUIET GRD) from
14 GA to 16 GA. To conform with 5ESS standardization.

AT&T BELL LABORATORIES
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CIRCUIT DESCRIPTION CD-2P077-01
ISSUE 3A

APPENDIX TAC

DWG ISSUE 10AC

DISTN CODE AU90

OPERATION SUPPORT SYSTEMS
COMMON
DIRECTLY CONNECTED TEST UNIT
CIRCUIT

D. Description of Change
D.1

Note 306 applies to this class AC change, not drawing issue 7B. .

AT&T BELL LABORATORIES
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CIRCUIT DESCRIPTION CD-2P077-01
ISSUE 3A

APPENDIX 6A

DWG ISSUE 9A

DISTN CODE AU90

OPERATIONS SUPPORT SYSTEMS

COMMON
DIRECTLY CONNECTED TEST UNIT
CIRCUIT
B. Changes in Apparatus
B.1 APP FIG 5
Removed Replaced By
PMUCTL1, Pack Circuit PMUCTL1, Pack Circuit
LMMQOBA LMMQOS8BA,
MC2P002C1(SM250) MC2P002C1(SM250)
B.2 APP FIG b
Removed Replaced By
PMUCTL(), Pack Circuit PMUCTL1, Pack Circuit
LMQO84, LMQOSBA
MC2P002C1(SM250) MC2P002C1(SM250)
D. Description of Changes
D.1 APP FIG 5 and 6 changed to show new codes for SM250.

D.2 Notes 207 and 208 added to provide information for installers.

AT&T BELL LABORATORIES
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CIRCUIT DESCRIPTION CD-2P077-01
ISSUE 3a

APPENDIX 5B

DWG ISSUE 8B

DISTN CODE AUSO

OPERATIONS SUPPORT SYSTEMS

COMMON
DIRECTLY CONNECTED TEST UNIT
CIRCUIT
B. Changes in Apparatus
B.1 APP FIG 1
Superseded Superseded By
@*S.M, Pack Circuit ®+5.1A, Pack Circuit
PWPQ21A, 495A PWPQ54CA, U495FB
(@ +12, Pack Circuit () +12, Pack Circuit
PWQ20E, U494E PWPQ53YA, 494Ma
C>+150, Pack Circuit C)+150, Pack Circuit
PWPC21D, 495D PWPQ53YA, 494MA
B.2 APP FIGC 8
Superseded Superseded By
(¥)5.1B, Pack Circuit () 5.18, Pack Circuit
PWPQ22A, 496A PWPQ5UCA, 4O5FB

D. Description of Changes

D.1 Added option M and N. Power units 495A, 496A, 4OQUE are scheduled
to be Manufacture Discontinued by 1/84. This change permits
AT&T-T to replace these power units with Generic I1II versions.

AT&T BELL LABORATORIES
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CIRCUIT DESCRIPTION

CD-2P077-01
ISSUE 3A
APPENDIX 4B

DWG ISSUE 7B
DISTN CODE AUSO

OPERATIONS SUPPORT SYSTEMS
COMMON

DIRECTLY CONNECTED TEST UNIT
CIRCUIT

D. Description of Changes

D.1 Note 306 to provide information for mounting apparatus for

installation of a DCTU in a 6 Foot SESS* Single Bay Frame.

AT&T BELL LABORATORIES

*Mark of AT&T

Copyright® 1987 ~ AT&T
All Rights Reserved
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CIRCUIT DESCRIPTION

B.

CD-2P077-01

ISSUE 3A

APPENDIX 3A

DWG

ISSUE 6A

DISTN CODE AU90

OPERATIONS SUPPORT SYSTEMS

COMMON

DIRECTLY CONNECTED TEST UNIT

Changes in Apparatus

B.1

B.3

APP FIG 1
Added

CIRCUIT

Stop Codes to Circuit Packs +5.1A, +12, +15, -12, and =-150.

APP FIG 4
Added

Stop Codes to Circuit Packs DCTUCTL, PICB INTER(2) and SWUL.

Removed

DCTUCTL, Pack Circuit,
Eqpt Loc 004-010
LMPQO5A, SMy22

PICB INTER, Pack Circuit,

Eqpt Loc 004-018
MC2POO4A1, TN629

APP FIG 5

Removed

CAN1, Pack Circuit,
Eqpt Loc 004-146
LMPQO3Y, SM264

FILTR1, Pack Circuit,
Eqpt Loc 004-050
LMPQO3T, SM259

PMUINT1, Pack Circuit,
Eqpt Loc 004-018
LMMQO2B, MC2P0O02B1
(sM251)

Replaced Bv

DCTUCTL, Pack Circuit,

Eqpt Loc 004-010
LMPQ15A, SMy22

Eqpt Loc 004-018
MC2PO04A1B, TN629B

Replaced By

CAN1, Pack Circuit,
Eqpt Loc 004-146
LMPQ23Y, SM264

FILTR1, Pack Circuit,
Eqpt Loc 004-D50
LMPQ13T, SM259B

PICB INTER, Pack Circuit

PMUINT1, Pack Circuit,

Eqpt Loc 004-018
LMMQ20B, MC2P010B1
(SM251)

Copyright© 1987 AT:T
All Rights Reserved

Printed in U.S.A.
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B.3 Cont APP FIG 5

Blu

Removed

PMUMEM1, Pack Circuit
Eqpt Loc 004-026
LMMQO2A, MC2002A1
(SM274)

[2)SIG COM1, Pack Circuit
Eqpt Loc 004-058,004-070
LMP0O3S, SM258

[2]SOAMP1, Pack Circuit
Eqpt Loc 004-130,004-138
LMPQO3X, SM263

APP FIG 6

Removed

CAN(), Pack Circuit,
Eqpt Loc 004-146
LMPQO3Y, SM264

FLTR(), Pack Circuit
Eqpt Loc 004-050
LMPQO3T, SM259 .

PMUINT(), Pack'Circuit,
Eqpt Loc 004-018
LMMQO2B, MC2PQO2B1
(SM251)

PMUMEM(), Pack Circuit,
Eqpt Loc 00u4-026
LMMQO2A, MC2PQO2A1
(SM274)

[2)SIG COM() Pack Circuit,
Eqpt Loc 004-058, 004-D70
LMPQO3S, SM258

[2)SOAMP1 Pack Circuit,
Eqpt Loc 004-130, 004-138
LMPQO3X, SM263

Page 2

Replaced By
PMEMEM1, Pack Circuit
Eqpt Loc 004-026
LMMQ21A, MC2P0O10A1
(Sm274)

[2)S1IG COM1, Pack Circuit
Eqpt Loc 004-058,004-070
LMPQ13T, SM258B

[2)SOAMP1, Pack Circuit
Eqpt Loc 004-130,004-138
LMPQ24X, SM263

Replaced B

CAN(), Pack Circuit
Eqpt Loc 004-146
LMPQ23Y, SM264

FLTR, Pack Circuit
Eqpt Loc 004-050
LMPQ13T, SM259B

PMUINT(), Pack Circuit
Eqpt Loc 004-026
LMMQ20B, MC2P010B1
(SM251)

PMUMEM(), Pack Circuit,
Eqpt Loc 004-026
LMMQ20A, MC2PD10AY
(SM274)

[2]SIG COM() Pack Cirecuit,
Eqpt Loc 004-058, 004-070
LMPQ13S, SM258B

[2]SOAMP1 Pack Circuit,
Eqpt Loc 004-130, 004-138
LMPQ24X, SM263
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B.5 APP FIG 7
Added
Stop Code to Circuit Pack SwWu2.

B.6 APP FIG 8
Added
Stop Code to Circuit Pack +5.1B

B.7T APP FIG ¢
Added
Stop Code to Circuit Pack SwU3.

D. Description of Changes

D.1 FS 3, APP FiIgG 4, replaced PICB INTER(TN629) with PICB
INTER(TN629B).

D.2 Fs 5, app Fi1g 5 and 6, PMUINT) SM251 and PMUINT() SM251 chang:
code MC2PD02B1 to MC2P010B1. Also PMUMEM1(SM274) and
PMUMEN() (274) changed code from MC2P002A1 to MC2PD10A1.

D.3 FS 10, app FIG 5 and 6, replaced SIGCON1 SM258 and SIG COM() ¢
with SIG COM1 SM258F and SIG COM() SM258B.

D.4 FS 11, app FIG 5 and 6, replaced FLTR1 SM259 and FLTR() SM259
FLTR1 SM259B and FLTR() SM2598B,

D.5 Added Note 304

AT&T BELL LABORATORIES
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CIRCUIT DESCRIPTION €D-2P077-07
ISSUE 3A

APPENDIX 2B

DWG ISSUE 58

DISTN CODE 1U90

OPERATIONS SUPPORT SYSTEM
COMMON
DIRECTLY CONNECTED TEST UNIT
CIRCUIT

CHANGES

B. Changes in Apparztus (Componepts)

B.1 Superseded Superseded By
RTERM] RTERM]
CIRCUIT PACK CIRCUIT PACK
SM262 SM262, OPTION R
RTERMI RTERM]
CIRCUIT PACK CIRCUIT PACK
SM262 SM2628, OPTION Q

D.1 Description of Changes

D.1 APP FI1G 5 and 6, information note 303, and FS 13 are
modified to reflect the addition of options R and Q.

D.2 Information note 305 is added to note the MFR DISC -status
of SM262 and the addition of SM262B.

BELL TELEPHONE LABORATORIES, INCORPORATED
DEPT

NOTICE

Not for use or disclosure outside the
Bell System except under written agreement
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CIRCUIT DESCRIPTION CD-2P077-00
ISSUE 3A

APPENDIX 1B

DWG ISSUE 48

DISTN CODE 1US0

OPERATIONS SUPPORT SYSTEMS
COMMON

DIRECTLY CONNECTED TEST UNIT
CIRCUIT

CHANGES

B. Changes in Apparztus (Components)

B.1 Superseded Superseded By
PICB INTER PICB INTER
CIRCUIT PACK, CIRCUIT PACK
MC2POO04ATI(TN629) MC2PO04AT(TN62S), OPTION X
PICB INTER PICB INTER
CIRCUIT PACK, CIRCUIT PACK
MC2PO04AY (TNE29) MC2PO0O4AIB(TN629B), OPTION Y

D. Description of Changes

D.1Y In APP FIG 4, information note 303, and FS 3, TN629 is
shown as option X and TN629B is shown as option Y to

correct drawing.

D.2 Information note 304 is added to note the MFR DISC status of
TN629 and the addition of TN629B.

BELL TELEPHONE LABORATORIES, INCORPORATED
DEPT

NOTICE

Not for use or disclosure outside the
Bell System except under written agreement

Printed in U.S.A. Page 1
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CIPZUIT DESCRIPTION

€D-27077.01
ISSUE 3a

DG ISSUE M
DISTN CODE 19O

OPERATIONS SUPPORT SYSTEMS
MON

COM
DIRECTLY COMNECTED TEST WNIT
cIrculT
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SECTION I « GENERAL DESCRIPTION

1. PURPOSE OF CIRCUIT

1.01 The Directly Conrected Test Unit
(oCTL) is s amicroprocessor based
systes. Its main function i3 to provide a
unified testing systes for a number of
users 4{n g No. 5 ESS centrsl office
(class & digital svitehing system). These
user:s {nclude:
(a) Actomated Repair Service Bureasu
(ARSB)

() Switehing Cortrol Certer (SCC)
(e) No. 5 ESS Trunk and Line Work Station
(TLuS)

2. CENERAL DESCRIPTION OF OPERATION
e et e e & O R

2.01 The DCTU 4» a Wo. § ESS effice

provides ' de snd sud-asudic sc
precision measurement capadbility for the
integrated testing eof loops and trunks.
The DCTU 13 eontrolled over 8 Peripheral
Interface Contrel Bus (PICB) link of the
No. 5 ESS Interfsce Module (). The
No. 5 ESS  Metallie Service Unit (mMSU)
provides a metallic path fros the DCTU to
the facility being tested and is controlled
by the IM. Access and test se3sages are
transsitted from the ARSB and the SCC to
the DCTU by means of separate 2.&K daud
cdata links that are tersirated 3t the
No. § ESS. Loep sn¢ trunk testing is
per formed by the DCTU's Precision
Neasurement Unit (PMU). The DCTU eorsists
of the following subunjits:

(8) DCTU Controller Cireuit
(b) PICB Interface Circuit
(c) one, two, or three PMUs

(d) one, two, or three Equipmert 4Access
Networks (EANs)

(e) two to twelve port units
(£) five or 3ix power units

2.02 The DCTU Controller (FS 2) processes

test requests, selects @ PHU, and
Sets up a metallic connection via an EAN to
the port assigned by the No. § ESS Module
Controller Unit (MCU). Test requests gre
then gsent te a PMU over an IEEE-288 Bus
(GPIB) which connects the DCTU Controller
to eny PMU, Upon completion of the test
(or tests), the metallie path {13 releassd
and the results asre passed to the NCU.

2.03 The PICR Interface (FS 3) ensbles the

DCTU Controller to communicate with
the No. 5 ESS, and thus, any of the
previously mentioned users. In sddition to -
providing for ecommunication over the rICeR,
this cireuit aslso enadles ports or EANs,
and receives alaras or hazardous potertial
information. Comaunication between MCU ang
DCTU 13 vis & serial duplez 2.048 Mbyt dasta
link.

2.0%8 Physical memory of the system ean be

divided 4into two sections, the PMU
eontroller and the DCTU controller, The
PMU eontroller section (FS 5) i3 made up of

Printed in U.S.A. Page 1
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8 BELLMAC®*.8 microprocessor circuit pack,
an interfasce circuit pack, and a danke
svitching wmemory circuit pack. This

section can provide up to 108 Ebytes of ROM
snd RAM. The DCTU controller section 4s
Bade up of a microprocessor eircuit (FS 2)
and an interface eircuit (FS . This
section provides up to 240 Kbytes of ROM
and RAM. Dats comasunication between these
sections §{s through the GPIB.

®Iradessrk of Western Electric.
EAds

2.05 Through a smatrix eof relsys,

(FS &) enable connection of any port
to sany PMU. 1n s 100K line office, up to
three MiUs are required to bandle the

testing traffic and twelve ports are needed
for trunk terasination.

2.06 Port wunits (FS 18) provide the

interface between the Metallic Test
Bus (MTB) and a PMU. It contains eirecuisry
for detecting hszardous potential and
comaunicating information to the
controller. The port ean also wmoniter
tipering for s short to ground and provide
the econtroller with an interrupt. Traecing
tones, generated by the contreller, are
coupled dinto the tested lines by this

circuit.
2.07 Power for the DCTU is supplied from
the 48 volt office battery. This

voltage 13 brought into the No. S ESS Fuse
Panel. From this psrel, the ~&8 veltage s
connected into the DCTU control shelf power
units (FS 1). These power units are fused
dc-to=-de converters which yield positive
voltages of 5§, 12, 70, and 150, and
hegative voltages of 12 and 150 volts.

LOOP TESTING

2.08 Actual loop testing s performed by

the PMU, The PMU 13 designed as
general purpose hardware not dedicated ¢to
8ny specific test. Specific test functions

are performed .in the digital signsl
processing part of the PMU. Test sequences
are sltered or added by firmware changes,

not hardware changes. Test voltages are
genersted digitally by s aicroprocessore
controlled digital signal generator (FS 6)
end amplified to a wusable . level by the
souwrce asmplifiers (FS 14). <The PNU eon
provide signals up to 135V peak at 125 ai
from O to 3 kMz.

2.09 A loop s

seasured Dby applying 2
veltage fros

the power amplifiers and
seasuring the current that flows. The tip
and ring of the loop under test are routed
through the Core Access Network . (FS 15).
loeop current flow 413 sessured by the
asgnetic current sensor circuitry (FS 12)
which converts the ecwurrent to s voltage.
The resulting voltage i3 psssed through the

Filter Cirecuit (FS 11) whieh implements a
lov-pass filtering function. If the
Beassured voltage 13 an ec signsl, it i3

then synchronously descdulated from signals

Page 2

- ewwve on

provided by the Line Reference Module
(FS 7). The result 13 converted to a
digital sigrsl by the Analog-to-Digital
Converter (FS §). This sigral is then

dizitally filtered by the Digital Signal
Processor (FS S). Formatting of daca for
the Digital Signal Processor (s perforaed
by the Messurement Controller (FS §). The
output of the digital filter, usually »
current value, {s transmitted 30 the PNU
Controller, ‘which formats the resulta for
tranamission through the GPIR to the DCTU
Controller.. The DCTU Controller sends the
results back to Mo. 5 ESS over the PICA
data link.

SECTION X1 ~ DETAILED DESCRIPTION
“
J. DCTU CONTROL AND PICB INTERFACE (FS 2,

1.01 The DCTU ebdntroller efreuit peck
(FS 2) (SN822) 33 o single board
microcosputer comprising a BELLMAC.8
central processing unit, random ascceas
aesory (RAM), a programsable interval
timer, a programasdle interrupt controller,
8 general purpose interface bus adapter

(GPIB), and a long-term tome eirecuit.
Through the BELLMAC-8, the DCTU has an
eightedit data bus and & sixteen-dit

can access up to 6%
SK422 uses 16K of this
(12X) snd peripherals

sddress bus which
Kbytes of memory.
Semory space for RAM
(4K).

1.02 The PICB {nterfsce ecircuit pack

(FS 3) (TNE29B) provides the
necessary hardware for comaunicating over a
peripheral interface control bus (PICB) to
a No.5 ESS 4nterface module and also
econtains eircuitry for floating point
processing. This eircuit pack has a sesory
capacity of 208 Kbytes of EPROM and 20
Kbytes of RAM. The address space not wused

by the DCTU controller 3 dedicated to
decoding the PICE efrecuitry, the pore
enadles (PTE), and the alars (ALM) and

hazardous potential (HP) signal inputs.

1.03 The switehing unit cireuit psck (FSA)

(SNA23), a component of the equipment
sccess network (EAN), comprises s a4
Satrix made up of LR1 and 353A type relays.
Esch SN&23 provides for connecting three
PRUs and one asuxiliary pair to fouwr port
units (SH2488). The asuriliary pair i3 used
dur ing resistive fault sectionalization
testing. Three SNA23 circuit pscks fors an
equipment access network for the DCTU snd
provide for PMU and suziliary comnection to
twelve ports.

1.08 The port unit (FS16) (SM248) allows
the DCTU sccess to No.S ESS metallic’
test bus (MTB) trunks, end provides tip,

ring, and - 3leeve connection, hazardous
potential detection, and lighting
protection. SN2&8 can alsc detect short

eireuits and can provide long tera tone
(spplied 1longitudinally eor setallieslly)
for pair identification and binder group
1dentification,
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2. PRECISION MEASUREMENT UNIT

The precision seasuresent unit (Puy)
corsists of three asjor psrts, s cortrsl
section, a sigral generaticn section, and a
sessurement section. The control sectior
i8 sicroprocessor based and provides
supervision for the other two sections.
PMU measuresents are made by applying s
comdination of ac and dc test signals
through the signal generation section and
sessuring the resulting loop current
through the acasurenent section. AC
signals wmay be messured drosddand (up to 3
KHz) or at single frequencies.

COXTROL

The PNU is econtrolled through the
ispienentation of ecortroller, memory, and
interfasce cireuit packs (FS5). These
cireuits control externsl testing, internal
diagrostics, administration, and GPIB
communication functiorns. Included in these
functions are aemory dumpirg, reset
sdministration, tadble ehecxang, self
calidration, and sanizy.

2.01 The PMU conrtroller {SM250), & general

purpose processsr, provides overall
control of the PMY ang in agaition
provides:

(8) Dowrizading of the proper filter
prograz Lo the aigisal sigral
processor.

(d) Settirng up (after downloading) of the
oSP %9 receive cata from <tne
Teasuresent zortrailer.

(e) Cortrsl of the output of the DI57
cata.

(d) Selection of tne praper chanrels anc
ATPilec sigrals thraughout She sagre.
concisioning ang o.gidal boaras.

(e) Return calculation and forzattaing of
test/result dats to the ocTu
controller (SN422) via the SPIB dus.

(f) Cortrol of sampling rates and other
Parameters intrinsically associlated
with the seasuremert controlier.

(g) Measurement of asc and de sigrals.

(h) Selection of the appropriate ac
frequencies and ac and de voltage
levels.

2.02 The MU 4nterface circuit (Su2s1)

provides the digital sigral
processing for the my, PMU  reset
functiors, and PMU senory. Memory capacity
for tnis circuit {3 16K of EPROM and aX eof
RANM, With the exception of the master
reset (OxFB00) all system resets are
isplemsented by setting bits st address
0zE400. The various DSP programs are
downloaded Dy using dusleport RAM that can
be accessed by doth the PMU controller snd
the dig::al sigral processor. The 16-bit
dualeport RAX allews the PMU te store sany
PSP pregrams a3 tadles 4in  RON and then
Gownload to> the dual=port RAM the proper

ISSUE A

program for asch test. The PYU cortrpller
thus has both read and write funcsiors
avalladle 4into the lower and upper 8-bit
sections, asllowing each sectizn ty se
writien irgepencently. The 357 then uses
tne RAM as ROM amemory.

2.03 The memory board (SM278) supplies the

PNU contreller with 64 Kbytes of resd
only memory (RON). This semory is divided
into banks that are dynamicslly ssppec {nto
the processors address space. To schieve
this dyramic ®apping, the ceirsuit pack
contains the hardwsre to implemert g bank
svitehing schese.

SIGMAL GENERATION
A. Generatoars

The programasdle sigral generator (FS6),
generates all ac signals that are applied
to & loop for testing and also provides for
loop sigmalirg. The siruscica: sigrals
generatec are between 1 H:z and 3270 Hz in 1
Hz increserts with amplituses *nst are
fully prograamacle. arosugh the wuse of
Buliiplying D/A converters (MIAl) anc »
§ain rsnge circuit, these sigrals zar range
AL amp.ituce from D volts to J.717 volts
AMS 1n 2.0025 vol.t stess ara fronm .76 >
$.377 wvolts RMS {r 5.522% vel: steps. AlL
inforaation necessary for tne generastion of
these sigrals s transferred 3> She PSO
AiCroprocessor over the PNU'sS 3riestace
data dus. in  accition t> these tes:
sigrals the PSS alsc provides far cerzair
tim:ing, address:ng, ang Qecogirg sigrals
usel By tne lire relerence 3ocule circuis
(SM25<).,

2.04 The lire reference mocule (FS7., a

Bicroprocessor bdased circuit pack,
provices a pair of sc reference sigrals for
the 3yrcaronous Jeteciior 57 ac 3i1gnsls in
the Tip/Ring seasurement cnanrels oS¢ <the
PYU. Since separate aeasurement charrelis
are used, one for tip and sne for rirg, two
line reference sodules (LAM) are needes far
eacn PMU. The sc reference S1grals zons st
©f Quagrature sire ang cosine functions
wiTh dutput aeplitude ixec 8t 9 voits
Peak, anc frequency selectadie between 1 M2
ang 3200 Hz 4n 1 Mz {ncrements. Al
inforsstion necesssry for the
|icroprocessor te gererate sinuseidal
sigrals {3 transferrec t> it vis the PMU's
triestate cata dus. The LRM cirecuit alse
gererstes any Gc level from 0 volts to
0.9648 volts in 0.035156 volt steps using »
MDAC. Positive er negative 9 vwolt
reference for this MDAC is selected through
s relay.

B. Power Asplifiers

The source amplifier circuit board (FS1a)
i3 an asnalog aaplifier consisting of a
preamplifier, a power amplifier, an
overlosd protection circuit, and associsted
legic circuitry for relay control. Thas
eircuit pacx is usecd to energize the tip
and ring corcduetdrs s requiresd by the
trunk or loop eircuit tests. Each PMU
contains two gsource saplifier eireule
packs; ere esch for tip ang ring
seasuresert channels.

Page 3
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2.05 The preamplifier stage receives

sigoals fros the P3C source board
(SN253) then provides selection of asc or de
ioput signals, gain sdjustments, and s low
impedance source for driving the power
amplifier stage. This power amplifier
stage consists of 3 non-iaverting high gain
amplifier, transistors, relays, and AC
componenta. A relay configures the powver
emplifier from either the tip or ring
source preasplifiers. Distinguishing
between tip and ring chamnels 43
sccoapl i1shed by becikplane viring
differentiations.

C. Terminstion

Two separaste circuit doards provide the tip
snd ring tersinations (FS131) fecessary for
loop testing.

2.06 The tip terminstion wmit  (TTL)

eireuit pack (SM261) 43 composed of
two circuits. The first eireutt is a set
of resistors and capacitors which provide
suitable terminations for electrical tests
on  subscrider loops. The second i3 o
sanity amplifier wnich esa be used as a
|aovable veltage prode by asctuating
appropriate relay contacts.

2.07 The ring terainstion unit (RTU)

circuit pack, SM262B, {3 composed of
three circuits. The first cireuit, like
the TTU R« networks, provides teraination
for electrical ests. The seconcd (s a
constant current sink which 13 used to drav
and break dial tone. The thirg supplies de
voltage in series with the central office
battery voltage. ngs extra voltage
increases the resistance range over wnichn
dial tone can be drawn.

MEASUREMENT

Measurement (n the PMU 43 done using
filtering, signal conditioning, signal
conversion, and dasta conversion of loop
current magnretically sensed through the
ferrite cores.

A. Tip/Ring rxlurinl

Bandlimiting ang anti-aliasing fuactions
are implemented through anslog ective
filters. The wmais filtering process i3
done using the digital signal processor
(DSP), a VLSI component.

2.08 The core-sccess network eircuit pack

(FS1%) (SK264) provides the
facilities for Switching various soanductors
of two distieset loop pairs (SO Tip/30 Ring
and S1 Tip/S1 Ring) to the two sagnetic
surrent sensor channels em eircuil pack
SM260. Pruvisions are also availsble for
applying various ssaity snd disgnostic
teruinations to the tw eurrent asensor
channels.

2.09 The currest sensor efreuit pack

(FS12) senses and wessures lecp
current by converting eurrents detected on
the tip and ring side of the loop under
test to linearly proportiensl voltages.
Two 2ecore transformers are used to sense
the loop condustor current. 4 loop current

Page &
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13 passed through a transformer and due to
opposite wiading polerities causes opposite
resctions in esch core thereoy cresting s
veltage ¢ifferential. This differential is
read Dby an operstional amplifier wnien
produces the corresponcing output voltage.

2.10 After the tip and/or ring signals are

eonditioned and forsatsec they are
iaput to the DSP (part of SM251), The DSP
18 & 20-bit MNOS s3igmal processor. Ina
sonjunction with programs dowlcaded inte
the dusleport RAN and sddress/dats
Sultiplexing logic the DSP performs the
final signal processiag for the PMU. The
result of this signal processing $3 the
Seasured loop current,

B. Signal COhctqunl

Reference signals, gererated by SM25%, gre
used by tbe ecircuitry discussed in this
section for consitioning eof the loop
.‘.a.l.o

2.1 The filter unit (FS11) restricts the

bandwidth of the PMU current
8a3surement section to voice bdand, dec o
3200 H2. This function reduces out of Sang
foise energy and provides anti-alissing for
the PMU digital filter § KHz2 sampling rate.
These 6th order low pass filters are axe
Up of three second orser sections. The
filters have s flatdand corner frequency at
3200 Hz asnc are 20 @b down at & KHz.
SN2598 also contains 60 Mz noteh filters
that may de switcned in or eout depending on
the test being run asnd the presence of
excessive power line noise coupling tato
the loop under test.

2.12 The signal conc:itioner cireust pack

(FS10) tsclastes a signal of interest
with respect to frequency. If the desired
signal 4s dc, zhe conditioning 1s siaply
sdditional low pass filter:ing. If tne
31gnal 13 ac then it {3 translated to ac by
Bultiplying 1t with reference signals
generated by the line reference wmodule
(FS7) and then 1low pass filtered for
eonditioning. A Dbrosdband signal may de
passed for sudsequent noise power
sesasuresents. duxilliary eircuits f{nclude
prograsaadle gain amplifiers for boosting
vesk signals and latening sasturation
detectors which csuse alarss if voltages
exceed the defined linesr range of the
analog circuits.

C. Dats Forsstting and Cenversion

This section descrides the Seasurement
controllers (FS8) and dats converter (Fs9)
eircuit packs wnieh provide ssslog to
digital conversion and twelve DIt to twenty
¥it formatting.

2.13 Circuit packs SM255 and SM2%6 perfors

the function of sequencing sng
eontrolling the operaticns of the 2.1V}
eireuisry 8830Cisted with Jloop ewrrent
S¢ssurement. Assertion of the R U _CLK®
signal by the PMU controller (SN2S0) causes
the SM255 and SX256 to eyele through a
series of states to scquire veltages froa
the anslog boards, eonvert the anslog
signal intc a cigital representatios (D),
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norsalize this repressntation into [ ]
standard twenty bit format, snd transmit
the esult tO the digital signal processor
on 8M251. Circuit pacx SM25S eontains che
stIite generator for seqQuencing the
Reasurezents. Tizing signals are input o
34256 {ndiceting wnen certain ocperastions
are to taxe place.

2.18 The data converter circuit pasck (FS$H)

converts analog signals into o
digital stream. The two toput analeg
signals are. constrained to 8.00 volts in
sagnitude. These signals are each duffered
aad coanec tad 0 8 tweto-one snalog
sultiplezer. Sasple and hold functions can
be applied to these signals through
software control (SM255). Either signal
83y be swvitched O the output of the
sultiplexer and then fed into the
programmadle gain amplifier ( controlled bdy
SM256). The.purpose of the programaadle
§ain easmplifier s to maximize the voltage
spplied to the A/D converter vithout
overloading the converter input buffer.
Maximizing the A/D converter iaput
incresses the nundber of significant dits in
the converter digital output.

SECTION 127 o REFEALNTE DATA

1. WORKING LIMITS

1.0 Eavironmental Li3its
(8) Temperature

(1) Cperating temperature (long tera:):
<C¥F o 10CVF

(2) Ops's::n; tezperature (shors: tera):
35°F to 120°F

(b} Humigisy

(1) Humidizy (long term): 20 to 8§
percent

(2) Humidity (short ter3): 20 to B0
sersent

(c) Max:sum Testadle Cireult

Marinum Testable Metallic Test Bus plus
Loop: 3000 onms or 100 Kft.

(d) Systes Current Requirements

(1) Typical: 15 amperes
(2) Mazimum: 20 amperes

2. FUNCTIONAL DESICKATIONS
2.01 Mone.

3. FUNCTIONS

3.01 Neone.

BELL TELEPHONE LABORATORIES, INCORPORATED

DEP?T 5532u4«RF=5GAB

4. CONNECTING CIRZUITS

4,07 Connecting (nfarastian is contained
in the fo.lowing 2ocuzents.

Switzning Systeas
Contraolier dmat

(a) Electranie
% . 5 - Nodule
Cireuit == SD-5D0U0I

(d) Electronic Switching Systeas
0. § == Fuse Panel Cireuit == $D-

$D03sD

(¢) Electronie
Bo. § « Netallic

Cireuit - SD-5D033=01

S. MWANUFACTURING TESTING RESUIREMENTS

Switching Systeas
Service Unit

requiresents
Burn-in

$.01 Manufacturing testing
are covered in X-7980S5.
requiresents are covered in X-798a8.

SECTION IV - REASONS F2R REISSUE

Changes

5. Changes {n Aooaracus ‘Camtonents)

B.1 Addec
R1 resistor,
KS20616L 1A, 348C 2
APP FIGs S anz 3

D. Description of Changes

D.1 The fellowing &3 35 praovide correct
bacKkpiane :nforzst.oan.

(8) A hardwire s3rap f=2m3 scnt=21 shelf
ECL 004-010, 22° ams ESL J3sad13, 125

to EQL Q04=013, 02 anc EQL O04=018, 129

is added.

(b) Ha=Jware connec:ions are reacved froa
004<013,306 anc 204210, 1C5 anc adoed

to 00u4=026,006 anc 204326, 106.

(¢) Resistors are acded to bdackplane pins
004034, 106 and J0u=d42,006.

(d) APP FIGC S anc S asre modified.
(e) A hargvire strap i3 asdded Detwsen
control shelf ECL 004=010, 148 to EQL
004018, 128,
D.2 The following changes reflect the
addition of options X and Y, whieh
sllow the wuse of TN629B. THE29 $»
sanufacture discontinued.
(a) Information Note 303 i3 modified.
(b) Inforsation Note 30X i3 sdded.
(e) APP FIGC & §3 modified.

(d) FS 3 {3 modified.

Pegels)
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