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WARNINGS
Potentially lethal voltages are present within the TD-976/G and the TD-982/G. These voltages can be present within the
TD-976/G even when the equipment is turned off. Always observe the WARNINGS and CAUTIONS throughout the
manual when making electrical interconnections and performing maintenance functions within the TD-976/G.

115 VOLTS AC
The 115-volt ac primary power is always applied to TB1 in the card file and to S9 on the front panel when the power
cable is connected between the ac power source and the TD-976/G. Always disconnect the power cable when working in
the TD-976/G.

400 VOLTS DC
Cable drive power of 400 volts dc with a constant current of 45 milliamperes may be present in the equipment when the
POWER IN and POWER OUT indicators are lit. The high voltage can be generated within the unit or the voltage may be
applied from another TD-976/G that is connected to the unit being serviced.

HIGH-VOLTAGE CAPACITORS
Wait at least 15 seconds after cable power is removed from the TD-976/G to ensure that high-voltage capacitors in the
unit are discharged.
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REPORTING OF ERRORS

You can improve this manual by recommending improvements using DA Form 2028-2
located in the back of the manual. Simply tear out the self-addressed form, fill it out as
shown on the sample, fold it where shown, and drop it in the mail.

If there are no blank DA Forms 2028-2 in the back of your manual, use the standard
DA Form 2028 (Recommended Changes to Publications and Blank Forms) and forward
to the Commander, US Army Communications and Electronics Material Readiness
Command, ATTN: DRSEL-ME-MQ, Fort Monmouth, NJ 07703.

In either case a reply will be furnished direct to you.
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NOTE

The Remote Access Unit (RAU), 21A15, and the Digital Data Orderwire
Printed Circuit Board, 21A8, have been removed from the TD-976/G; they
are no longer required. Any reference or illustration of these items or of
their associated equipment such as RAU Feedthru Box or the RAU
Breakout Box within this technical manual must be disregarded.
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CHAPTER 1

INTRODUCTION

Section I. GENERAL

1-1. Scope

a. This manual contains functional descriptions
and direct support and general support maintenance
instructions for Multiplexer TD-976/G (hereafter referred
to as the TD-976/G).[_Chapter P contains functional
descriptions of the equipment. Chapters 3 and 4 contain

detailed direct support and general maintenance
instructions.
b. Sections | through Il of [chapter 2| contain

general discussions of the TD-9761G interfaces, the
supergroup (SG) message formats, and the basic
equipment concepts. Section IV of chapter 2|is devoted
to an overall block diagram discussion of the TD-976/G.
Additional sections of [chapter 2]contain detailed block
diagram and logic/schematic discussions for each plug-
in printed circuit card and the power supply.

c. The direct support maintenance instructions in
consist of detailed testing, troubleshooting,
and performance tests for the overall TD-976/G, the
front panel, and the remote access unit (RAU). Also,
maintenance instructions for repair of the assemblies
that make up the TD-976/G, less the plug-in printed
circuit cards, are included in Detailed
troubleshooting and repair of the plug-in printed circuit
cards is a depot level function and instructions are
contained in DMWR 11-7025-202. The general support
maintenance instructions in[chapter 4]consist of detailed
testing, troubleshooting, and performance tests for the

Section Il.

1-6. Equipment Description

Physical descriptions and illustrations of the TD976/G
are contained in TM 11-7025-202-12. Additional
equipment descriptions and illustrations needed for
direct support maintenance of the TD976/G are
contained in General support maintenance
information is contained in[chapter 4]

1-7. Tabulated Data

The operating characteristics and physical dimensions
of the TD-9761G are contained in the tabulated data in
TM 11-7025-202-12.

1-8. Common Names and Reference Designations

1-1

power supply. Also, maintenance instructions for repair
of the power supply are included in[chapter 4]

1-2. Maintenance Forms and Records

Department of the Army forms and procedures used for
equipment maintenance will be those prescribed in TM
38750.

1-3. Destruction of Army Materiel To Prevent Enemy
Use

Refer to TM 750-244-2 for procedures to be followed for

destruction of materiel to prevent enemy use.

1-4. Administrative Storage

Refer to TM 740-90-1 for procedures, forms, records,
and inspections required during administrative storage
of the TD-976/G.

1-5. Reporting Equipment Improvement
Recommendations (EIR's)

EIR's will be prepared using SF 368, Quality Deficiency
Report, Maintenance Request. Instructions  for
preparing EIR's are provided in TM 38-750, The Army
Maintenance Management System. EIR's should be
mailed direct to Commander, US Army Communications
and Electronics Materiel Readiness Command, ATTN:
DRSEL-ME-MQ, Fort Monmouth, NJ 07703. A reply will
be furnished direct to you.

DESCRIPTION AND DATA

Common names and reference designations for major
components of the TD-976/G are listed injtable 1-1

The plug-in printed circuit cards are assigned reference
designations 21A1 through 21A11 (common multiple
use plug-in cards are assigned the same reference

designation). The common names listed in the
"Common name" column of [able 1-1 | are the

abbreviated names used throughout the manual for
these items. The "Card connector” column lists the
reference designation (J number) of each connector in
the card file into which a printed circuit card is plugged

1-9. Common Terms
The common terms used in this manual in discussions



of various data handling functions are defined in the
glossary.

1-10. Signal Names

a. The functional signals used in the TD-976/G are
assigned signal names in the form of mnemonic codes
(in most cases, formed from initial letters or syllables of
selected words) chosen to convey useful information.
The signal names and their definitions are listed in[tablel
1-2. Additionally, the card or assembly that generates
the signal is listed in the "Source" column of [table 1-2|

TM 11-7025-202-34

assemblies) to which the signal is applied are listed in
the "Destination(s)" column.

b. A bar (-) indicator appears at the end of selected
signal names. When shown on a block or schematic
diagram or in text, the bar indicator means that the
negative (low) level of the signal is the true condition
required for the specific logic function being performed.

c. The mnemonic CT (card test) appears
frequently at card input/output pins on the logic
diagrams. These particular card pins are used only
during card testing. Therefore, the mnemonic CT is not

while the card (or cards) and/or assembly (or listed in
Table 1-1. Reference Designations and Common Names
Reference Common Card
designation ltem name connector
21A1 Alarm detector card. AD. J31
21A2 Group traffic monitor card. GTM. J32
21A3 Digital data orderwire encoder card. DDOW encoder. J33
21A4 Master oscillator/combiner card. MOIC. J34
21A5 Timing and control card (mux). TC (M). J35
21A5 Timing and control card (demux). TC (D). J40
21A6 Dual group processor card No. 1. DGP No. 1. J36
21A6 Dual group processor card No. 2. DGP No. 2. J37
21A6 Dual group processor card No. 3. DGP No. 3. J38
21A6 Dual group processor card No. 4 DGP No. 4. J39
21A7 Frame sync card. FS. Ja1
21A8 Digital data orderwire decoder card. DDOW decoder. J4a2
21A9 Supergroup driver/receiver card. SG DIR. J43
21A10 Analog voice orderwire card. AVOW. Jaa
21A11 Digital voice orderwire card. DVOW. J4a5
21A12 Power supply. Power supply.
21A13 Card file assembly. Card file.
21A14 Control panel assembly. Front panel.
21A15 Remote access unit. RAU.
Table 1-2. Signal Names and Definitions
Signal
name Definition Source Destination(s)
AALRM- Audible alarm. AD. Front panel.
AARSSW Audible alarm reset switch. Front panel. AD.
ACHOT Alternating current hot. AC input. Front panel.
ACHOTO Alternating current hot output. Front panel. Power supply.
ACNEUT Alternating current neutral. AC input. Front panel.
ACNEUTO Alternating current neutral output. Front panel. Power supply.
ACT(CH A) (Refer to ACT 1 through ACT 4.)
ACT (CH B) (Refer to ACT 5 through ACT 8.)
ACT 1 Activity select group 1 (CH A). DGP No. 1. GTM.
ACT 2 Activity select group 2 (CH A). DGP No. 2. GTM.
ACT 3 Activity select group 3 (CH A). DGP No. 3. GTM.
ACT 4 Activity select group 4 (CH A). DGP No. 4. GTM.
ACT 5 Activity select group 5 (CH B). DGP No. 1. GTM.
ACT 6 Activity select group 6 (CH B). DGP No. 2. GTM.
ACT 7 Activity select group 7 (CH B). DGP No. 3. GTM.
ACT 8 Activity select group 8 (CH B). DGP No. 4. GTM.
ADCTO1 AD card test loop 1. A A
ADCTO02 AD card test loop 2. A A
ADCTO3 AD card test loop 3. A A
ALRMT Alarm test. AD. AVOW.

See footnotes at end of table.
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Signal
name Definition Source Destination(s)

APAT 1 Activity pattern 1. GTM. DGP No. 1.
DGP No. 3.

APAT?2 Activity pattern 2. GTM. DGP No. 2.
DGP No. 4.

AVCAIL Analog voice call. AVOW. AD.

AVCALS Analog voice call signal. AD. Front panel.

AVCTO1 AVOW card test loop 1. A A

AVEMPR Analog voice EMP receive. 21A13T2. SG DIR.

AVEMPT Analog voice EMP transmit. SG DIR. 21A13T1.

AVRNG- Analog voice ring. AVOW.

CABFLT Cable fault. SG D/R. AVOW.

CFNRM- Cable fault normal. Front panel. AVOW.
SG DIR.

CHAN Channel clock (4608 kHz). MO/C. DGP's.

CMBUS Common bus. RAU. AVOW.

CNSAUD- Console audible. AD. RAU.

DDCAL- Digital data call. DDOW decoder. AD.

DDCALS Digital data call signal. AD. RAU.

DDCLK Digital data clock (4915.2 kHz). MO/C. DDOW encoder.

DDCTO1 DDOW decoder card test loop 1. A A

DDCT02 DDOW decoder card test loop 2. A A

DDCTO3 DDOW decoder card test loop 3. A A

DDCT04 DDOW decoder card test loop 4. A A

DDCT05 DDOW decoder card test loop A A

DDI- Digital data input (ground). DDOW encoder. RAU.

DDRG- Digital data ring. RAU. DDOW decoder.
DDOW encoder.

DDRV- Digital data receive. RAU. DDOW decoder.

DDRY- Digital data ready. RAU. DDOW decoder.
DDOW encoder.

DDSD- Digital data send. RAU. DDOW decoder.
DDOW encoder.

DECTO1 DDOW encoder card test loop 1. A A

DECTO02 DDOW encoder card test loop 2. A A

DECTO3 DDOW encoder card test loop 3. A A

DECTO04 DDOW encoder card test loop 4. A A

DECTO5 DDOW encoder card test loop 5. A A

DGPCTOX DGP card test loop 1. A A

DGPCTOY DGP card test loop 2. A A

DMLPS Dummy lamp. AD. Front panel.
RAU.

DRCTO1 SG DIR card test loop 1 A A

DRCT02 SG DIR card test loop 2. A A

DS Dummy sync. GTM. AD.

DVCAL- Digital voice call. DVOW. AD.

DVCALS Digital voice call signal. AD. Front panel.

DVCTO1 DVOW card test loop 1. A A

DVCTO02 DVOW card test loop 2. A A

DVEAR Digital voice earphone. DVOW. AVOW.

DVEXI Digital voice extension input. RAU. DVOW.

DVEXI- Digital voice extension input (return). RAU. DVOW.

DVEXO Digital voice extension output. DVOW. RAU.

DVEXO- Digital voice extension output (return). DVOW. RAU.

DVMIC Digital voice microphone. AVOW. DVOW.

DVOWI Digital voice orderwire input. DVOW. MO/C.

DVRNG- Digital voice ring. 2 AVOW.

DVRNGS Digital voice ring signal. AVOW. DVOW.

D12EN Digital data 1200-baud enable. DDOW encoder. DDOW decoder.

D75EN Digital data 75-baud enable. DDOW encoder. DDOW decoder.

D12I Digital data 1200-baud input. RAU. DDOW encoder.

D75l Digital data 75-baud input. RAU. DDOW encoder.

See footnotes at end of table.
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See footnotes at end of table.
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Signal
name Definition Source Destination(s)

D120 Digital data 1200-baud output. DDOW decoder. RAU.

D120- Digital data 1200baud output (return). DDOW decoder. RAU.

D750 Digital data 71-baud output. DDOW decoder. RAU.

D750- Digital data 75-baud output (return). DDOW decoder. RAU.

EQLPS Equipment lamp. AD. Front panel.
RAU.

EXAT External alarm test. RAU. AD.

FMGD Frame ground Card file. Front panel.

FSCTO1 FS card test loop 1. A A

FSCTO02 FS card test loop 2. A A

FSCTO03 FS card test loop A A

FTLB1 Fault light bit 1. AVOW. Front panel.

FTLB2 Fault light bit 2. AVOW. Front panel.

FTLB4 Fault light bit4. AVOW. Front panel.

FTLB 4 Fault light bit 8. AVOW. Front panel.

FTLB16 Fault light bit 16. AVOW. Front panel.

GF1 Group frame scan address bit 1. GTM. AD.

GF2 Group frame scan address bit 2. GTM. AD.

GF4 Group frame scan address bit 4. GTM. AD.

GF8 Group frame scan address bit 8. GTM. AD.

GF8- Group frame scan address bit 8. GTM. AD.

GFMST Group frame monitor strobe. GTM. AD.

GFMTC- Group frame monitor terminal count. GTM. AD.

GRP (CH A) (Refer to GRP 1 through GRP 4.)

GRP (CH B) (Refer to GRP 5 through GRP 8.)

GRP 1 Group 1 (CH A). DGP No. 1. MO/C.

GRP 2 Group 2 (CH A). DGP No. 2. MO/C.

GRP 3 Group 3 (CH A). DGP No. 3. MO/C.

GRP 4 Group 4 (CH A). DGP No. 4. MO/C.

GRP 5 Group 6 (CH B). DGP No. 1. MO/C.

GRP 6 Group 6 (CH B). DGP No. 2 MO/C.

GRP 7 Group 7 (CH B). DGP No. 3. MO/C.

GRP 8 Group 8 (CH B). DGP No. 4. MO/C.

GS Good status. GTM. AD.

GTMCTO1 GTM card test loop 1. A A

GTMCTO02 GTM card test loop 2. A A

GTMCTO3 GTM card test loop 3. A A

GTMCTO04 GTM card test loop 4. A A

GTMCTO05 GTM card test loop 5. A A

GTMCTO06 GTM card test loop. A A

ICH1LPS Input channel 1 lamp. AD. Front panel
RAU.

ICH2LPS Input channel 2 lamp. AD. Front panel.
RAU.

ICH3LPS Input channel 3 lamp. AD. Front panel.
RAU.

ICH4LPS Input channel 4 lamp. AD. Front panel.
RAU.

ICH5LPS Input channel 5 lamp. AD. Front panel.
RAU.

ICH6LPS Input channel 6 lamp. AD. Front panel.
RAU.

ICH7LPS Input channel 7 lamp. AD. Front panel
RAU.

ICH8LPS Input channel 8 lamp. AD. Front panel.
RAU.

IDLE Group idle. GMR. AD.

IDLE- Group idle. GTM. AD.

IGRP (CHA) D (Refer to IGRP1D through IGRP4D.)

IGRP (CHB) D (Refer to IGRP5D through IGRP8D.)

IGRP1D Input group 1 data (CH A). GTM. DGP No. 1.
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Signal
name Definition Source Destination(s)
IGRP2D Input group 2 data (CH A). GTM. DGP No. 2.
IGRP3D Input group 3 data (CH A). GTM. DGP No. 3.
IGRP4D Input group 4 data (CH A). GTM. DGP No. 4.
IGRP5D Input group 5 data (CH B). GTM. DGP No. 1.
IGRP6D Input group 6 data (CH B). GTM. DGP No. 2.
IGRP7D Input group 7 data (CH B). GTM. DGP No. 3.
IGRP8D Input group 8 data (CH B). GTM. DGP No. 4.
IGS(CH A- (Refer to IGS1- through IGS4-.)
IGS (CH B)- (Refer to IGS5- through IGS8-.)
1G81- Input good status group 1 (CH A). AD. DGP No. 1.
IGS2- Input good status group 2 (CH A). AD. DGP No. 2.
IGS3- Input good status group 3 (CH A). AD. DGP No. 3.
1GS4- Input good status group 4 (CH A). AD. DGP No. 4.
IGSS-- Input good status group 5 (CH B). AD. DGP No. 1.
IGO6- Input good status group 6 (CH B). AD. DGP No. 2.
IGS7- Input good status group 7 (CH B). AD. DGP No. 3.
IGS8- Input good status group 8 (CH B). AD. DGP No. 4.
INAT Internal alarm test. Front panel. AD.
LATL- Local analog talk/listen. Front panel. AVOW.
LDTL Local digital talk/listen. Front panel. AVOW.
DVOW.
LEAR Local earphone. AVOW. Front panel.
LMIC Local microphone. Front panel. AVOW.
LOOP- Loopback Front panel. SG DIR.
MOCTO1 MO/C card test loop 1. A A
MOCT02 MO/C card test loop 2. A A
MOCTO3 MO/C card test loop 3. A A
NRzZOUT Nonreturn to zero output. MOIC. SG D/R.
OCHI1LPS Output channel 1 lamp. AD. Front panel.
RAU.
OCH2LPS Output channel 2 lamp. AD. Front panel.
RAU.
OCHS3LPS Output channel 3 lamp. AD. Front panel.
RAU.
OCHA4LPS Output channel 4 lamp. AD. Front panel.
RAU.
OCHS5LPS Output channel 5 lamp. AD. Front panel.
RAU.
OCHS6LPS Output channel 6 lamp. AD. Front panel.
RAU.
OCHT7LPS Output channel 7 lamp. AD. Front panel.
RAU.
OCHS8LPS Output channel 8 lamp. AD. Front panel.
RAU.
OGRP (CHA)D (Refer to OGRP1D through OGRP4D.)
OGRP (CHB) D (Refer to OGRP5D through OGRP8D.)
OGRP1D Output group 1 data (CH A). DGP No. 1. GTM.
OGRP2D Output group 2 data (CH A). DGP No. 2. GTM.
OGRP3D Output group 3 data (CH A). DGP No. 3. GTM.
OGRP4D Output group 4 data (CH A). DGP No. 4. GTM.
OGRP5D Output group 5 data (CH B). DGP No. 1. GTM.
OGRP6D Output group 6 data (CH B). DGP No. 2. GTM.
OGRP7D Output group 7 data (CH B). DGP No. 3. GTM.
OGRP8D Output group 8 data (CH B). DGP No. 4. GTM.
OGRP (CHA)T (Refer to OGRP1T through OGRP4T.)
OGRP (CHB) T (Refer to OGRP5T through OGRPS8T.)
OGRPIT Output group 1 timing (CH A). DGP No. 1. GTM.
OGRP2T Output group 2 timing (CH A). DGP No. 2. GTM.
OGRP3T Output group 3 timing (CH A). DGP No. 3. GTM.
OGRPAT Output group 4 timing (CH A). DGP No. 4. GTM.
OGRP6T Output group 5 timing (CH B). DGP No. 1. GTM.

See footnotes at end of table.
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Signal

name Definition Source Destination(s)
OGRP6T Output group 6 timing (CH B). DGP No. 2. GTM.
OGRP7T Output group 7 timing (CH B). DGP No. 3. GTM.
OGRPS8T Output group 8 timing (CH B). DGP No. 4. GTM.
OGRP(CHA) TG (Refer to OGRP1TG through OGRP4TG.)
OGRP (CHB) TG (Refer to OGRP5TG through OGRPSTG.)
OGRP1TG Output group 1 timing ground (CH A). DGP No. 1. Output jack J17.
OGRP2TG Output group 2 timing ground (CH A). DGP No. 2. Outputjack J18.
OGRP3TG Output group 3 timing ground (CH A). DGP No. 3. Outputjack J19.
OGRP4TG Output group 4 timing ground (CH A). DGP No. 4. Output jack J20.
OGRP5TG Output group 5 timing ground (CH B). DGP No. 1. Output jack J21.
OGRP6TG Output group 6 timing ground (CH B). DGP No. 2. Outputjack J22.
OGRP7TG Output group 7 timing ground (CH B). DGP No. 3. Outputjack J23.
OGRP8TG Output group 8 timing ground (CH B). DGP No. 4. Output jack J24.
OGRP (CHA) TM (Refer to OGRP1TM through OGRP4TM.)
OGRP (CHB) TM (Refer to OGRP5TM through OGRP8TM.)
OGRP1TM Output group 1 timing(CH A). DGP No. 1. Outputjack J17.
OGRP2TM Output group 2 timing(CH A). DGP No. 2. Output jack J18.
OGRP3TM Output group 3 timing (CH A). DGP No. 3. Outputjack J19.
OGRP4TM Output group 4 timing (CH A). DGP No. 4. Outputjack J20.
OGRP5TM Output group 5 timing (CH B). DGP No. 1. Output jack J21.
OGRP6TM Output group 6 timing(CH B). DGP No. 2. Output jack J22.
OGRP7TM Output group 7 timing (CH B). DGP No. 3. Output jack J23.
OGRP8TM Output group 8 timing (CH B). DGP No. 4. Output jack J24.
OGRPD (CH A) (Refer to OGRPD1 through OGRPDA4.)
OGRPD (CH B) (Refer to OGRPD5 through OGRPDS.)
OGRPD1 Output group 1 data (CH A). DGP No. 1. Outputjack J9.
OGRPD2 Output group 2 data (CH A). DGP No. 2. Outputjack J10.
OGRPD3 Output group 3 data (CH A). DGP No. 3. Output jack J11.
OGRPD4 Output group 4 data (CH A). DGP No. 4. Output jack J12.
OGRPD5 Output group 5 data (CH B). DGP No. 1. Output jack J13.
OGRPD6 Output group 6 data (CH B). DGP No. 2. Output jack J14.
OGRPD7 Output group 7 data (CH B). DGP No. 3. Outputjack J15.
OGRPD8 Output group 8 data (CH B). DGP No. 4. Outputjack J16.
OGRPG (CH A) (Refer to OGRPG1 through OGRPG4.)
OGRPG (CH B) (Refer to OGRPG5 through OGRPG8.)
OGRPG1 Output group 1 data ground (CH A). DGP No. 1. Output jack J9.
OGRPG2 Output group 2 data ground (CH A). DGP No. 2. Output jack J10.
OGRPG3 Output group 3 data ground (CH A). DGP No. 3. Output jack J11.
OGRPG4 Output group 4 data ground (CH A). DGP No. 4. Output jack J12.
OGRPG5 Output group 5 data ground (CH B). DGP No. 1. Output jack J13.
OGRPG6 Output group 6 data ground (CH B). DGP No. 2. Output jack J14.
OGRPG7 Output group 7 data ground (CH B). DGP No. 3. Output jack J15.
OGRPGS8 Output group 8 data ground (CH B). DGP No. 4. Output jack J16.
PCMGP1 Pulse code modulation group 1 input. Input jack J1. GTM.
PCMGP2 Pulse code modulation group 2 input. Input jack J2. GTM.
PCMGP3 Pulse code modulation group 3 input. Input jack J3. GTM.
PCMGP4 Pulse code modulation group 4 input. Input jack J4. GTM.
PCMGP5 Pulse code modulation group 5 input. Input jack J5. GTM.
PCMGP6 Pulse code modulation group 6 input. Input jack J6. GTM.
PCMGP7 Pulse code modulation group 7 input. Input jack J7. GTM.
PCMGP8 Pulse code modulation group 8 input. Input jack J8. GTM.
PCMGP1G Pulse code modulation group 1 input ground. Input jack J1. GTM.
PCMGP2G Pulse code modulation group 2 input ground. Input jack J2. GTM.
PCMGP3G Pulse code modulation group 3 input ground. Input jack J3. GTM.
PCMGP4G Pulse code modulation group 4 input ground. Input jack J4. GTM.
PCMGP5G Pulse code modulation group 5 input ground. Input jack J5. GTM.
PCMGP6G Pulse code modulation group 6 input ground. Input jack J6. GTM.
PCMGP7G Pulse code modulation group 7 input ground. Input jack J7. GTM.
PCMGP8G Pulse code modulation group 8 input ground. Input jack J8. GTM.
PDET Peak detector. Front panel SG D/R.

See footnotes at end of table.
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Signal
name Definition Source Destination(s)
PRS- Power on reset. MOI/C. AD.
AVOW.
DDOW decoder.
DDOW encoder.
GTM.
PTT- Presto-talk. RAU. AVOW.
PWRLT Cable power lamp test. AD. Front panel
RATL- Remote analog talk/listen. RAU. AVOW.
RAVCALS Remote analog voice call signal. AD. RAU.
RAVCP Received analog voice cable power. SG DIR. 21A13T2.
RAVOW1 Received analog voice orderwire. 21A13T2. AVOW.
RAVOW?2 Received analog voice orderwire. 21A13T2. AVOW.
RBCTO1 Receive bit count 1. TC (D). 2
RBCT02 Receive bit count 2. TC (D). 2
RBCT04 Receive bit count 4. TC (D). 2
RCHAN (CH A) (Refer to RCHAN1 through RCHAN4).
RCHAN (CH B) (Refer to RCHANS through RCHANS).
RCHAN1 Receive channel clock group 1 (CH A). TC (D). DGP No. 1.
RCHAN2 Receive channel clock group 2 (CH A). TC (D). DGP No. 2.
RCHANS3 Receive channel clock group 3 (CH A). TC (D). DGP No. 3.
RCHAN4 Receive channel clock group 4 (CH A). TC(D). DGP No. 4.
RCHANS Receive channel clock group 5 (CH B). TC (D). DGP No. 1.
RCHANG6 Receive channel clock group 6 (CH B). TC (D). DGP No. 2.
RCHAN7 Receive channel clock group 7 (CH B). TC (D). DGP No. 3.
RCHANS Receive channel clock group 8 (CH B). TC (D). DGP No. 4.
RCHN (CH A) (Refer to RCHN1 through RCHN4.)
RCHN (CH B) (Refer to RCHNS5 through RCHNS8.)
RCHN1 Receive channel clock delete group 1 (CH A). TC (D). DGP No. 1.
RCHN2 Receive channel clock delete group 2 (CH A). TC (D). DGP No. 2.
RCHN3 Receive channel clock delete group 3 (CH A). TC (D). DGP No. 3.
RCHN4 Receive channel clock delete group 4 (CH A). TC (D). DGP No. 4.
RCHN5 Receive channel clock delete group 5 (CH B). TC (D). DGP No. 1.
RCHN6 Receive channel clock delete group 6 (CH B). TC (D). DGP No. 2.
RCHN7 Receive channel clock delete group 7 (CH B). TC (D). DGP No. 3.
RCHNS8 Receive channel clock delete group 8 (CH B). TC (D). DGP No. 4.
RCLK Receive clock. TC(D). DVOW.
FS.
RCLK- Receive clock TC (D). DDOW decoder.
DGP's.
DVOW.
FS.
RCOM (CH A) (Refer to RCOM1 through RCOM4.)
ROOM (CH B) (Refer to RCOMS5 through RCOMS.)
RCOMI Rate compare group 1 (CH A). DGP No. 1. MO/C.
RCOM2 Rate compare group 2 (CH A). DGP No. 2. MO/C.
RCOM3 Rate compare group 3 (CH A). DGP No. 3. MO/C.
ROOM4 Rate compare group 4 (CH A). DGP No. 4. MO/C.
RCOM5 Rate compare group 5 (CH B). DGP No. 1. MO/C.
RCOM6 Rate compare group 6 (CH B). DGP No. 2. MO/C.
RCOM7 Rate compare group 7 (CH B). DGP No. 3. MO/C.
RCOM8 Rate compare group 8 (CH B). DGP No. 4, MO/C.
RCP Receive cable power. Front panel. 21A13T2.
RDAP24- Receive diagnostic alarm priority. TC (D). FS.
RDATA Receive data. SG DIR. FS.
RDEP2 Receive diagnostic enable priority 2. AD. TC (D).
RDEP2- Receive diagnostic enable priority 2. AD. TC (D).
RDEP4 Receive diagnostic enable priority 4. FS. TC (D).
RDFALT Receive diagnostic fault. TC (D). AD.
RDLT'Y Receive delete. FS. DDOW decoder.
TC (D).

See footnotes at end of table.
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Signal
name Definition Source Destination(s)
RDTAOW Receive digital data orderwire. TC (D). DDOW decoder.
RDTL- Remote digital talk/listen. RAU. AVOW.
DVOW.
RDVCALS Remote digital voice call signal. AD. RAU.
RDVOW Receive digital voice orderwire clock. TC (D). DVOW.
RDVOWC- Receive digital voice orderwire smooth clock. TC (D). DVOW.
REAR Remote earphone. AVOW. RAU.
REF Reference voltage (2.59v). Power supply. AVOW.
RFCET Receive frame code enable time. TC(D). FS.
RFCTO01 Receive frame count 1 (binary form). TC (D). 2
RFCT02 Receive frame count 2 (binary form). TC (D). 2
RFCTO04 Receive frame count 4 (binary form). TC (D). 2
RFCT08 Receive frame count 8 (binary form). TC (D). 2
RFC11- Receive frame count 11 (12th frame). TC(D). 2
RFSYNC- Receive frame sync. FS. TC (D).
RGRPE- Receive group enable. TC (D). 2
RLBMF- Receive last bit of major frame. TC (D). DDOW decoder.
FS.
RLFOMF Receive last frame of major frame. TC (D). 2
RMASCLK Receive master clock. SG DIR. DDOW decoder.
TC (D).
RMIC Remote microphone. RAU. AVOW.
RMSYNC Receive major frame sync. FS. SG DIR.
RMSYNC- Receive major frame sync. FS. DGP's.
TC (D).
RNOCLK Receive no clock. TC (D). AD.
SG DIR.
RNOCLK- Receive no clock. TC (D). FS.
RPHF Receive phase forcing. SG DIR. TC (D).
RSCODE Receive stuff code. TC (D). FS.
RSCODE- Receive stuff code. TC (D). FS.
RSREST Receive stuff request strobe. TC (D). 2
RSREST- Receive stuff request strobe. TC(D). FS.
RST(CH A)- (Refer to RST1- through RST4-.)
RST (CH B) (Refer to RST5- through RST8-.)
RST1- Reset strobe group 1 (CH A). GTM. DGP No. 1.
RST2- Reset strobe group 2 (CH A). GTM. DGP No. 2.
RST3- Reset strobe group 3 (CH A). GTM. DGP No. 3.
RST4- Reset strobe group 4 (CH A). GTM. DGP No. 4.
RST5- Reset strobe group 5 (CH B). GTM. DGP No. 1.
RST6- Reset strobe group 6 (CH B). GTM. DGP No. 2.
RSMT7- Reset strobe group 7 (CH B). GTM. DGP No. 3.
RSTS- Reset strobe group 8 (CH B). GTM. DGP No. 4.
RTCCTO1 TC(D)card test loop 1. A A
RTCCTO2 TC (D) card test loop 2. A A
RTIYOW Receive teletype orderwire. DDOW encoder. MO/C.
R341BT Receive bit time 341. TC (D). FS.
R341BT- Receive bit time 341. TC (D). FS.
SDATA Supergroup (SG) data. FS. DDOW decoder.
DGP's.
DVOW.
SGCLPS Supergroup (SG) cable lamp. AD. Front panel
RAU.
SGIN1 Supergroup (SG) input. Input jack J28. SG DIR.
SGIN2 Supergroup (SG) input (ground). Input jack J28. SG DIR.
SGOUT1 Supergroup (SG) output. SG DIR. Outputjack J27.
SGOUT2 Supergroup (SG) output (ground). SG DIR. Output jack J27.
SGSLPS Supergroup (SG) sync lamp. AD. Front panel
RAU.
SYNC 8 Receive major frame sync level 8. FS. AD.
SYNC 8- Receive major frame sync level 8. FS. DDOW decoder.
DVOW.

See footnotes at end of table.
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Signal
name Definition Source Destination(s)
TAVCP Transmit analog voice cable power. 21A13T1. SG D/R.
TAVOW1 Transmit analog voice orderwire. AVOW. 21A13T1.
TAVOW?2 Transmit analog voice orderwire (ground). AVOW. 21A13T1.
TBCTO1 Transmit bit count 1. TC (M). MO/C.
TBCTO02 Transmit bit count 2. TC (M). MO/C.
TBCTO04 Transmit bit count 4. TC (M). MO/C.
TCHAN (CH A) (Refer to TCHAN1 through TCHANA4.)
TCHAN (CH B) (Refer to TCHANS through TCHANS.)
TCHA1lI Transmit channel clock group 1 (CH A). TC (M). DGP No. 1.
TCHAN2 Transmit channel clock group 2 (CH A). TC (M). DGP No. 2.
TCHANS3 Transmit channel clock group 3 (CH A). TC (M). DGP No. 3.
TCHAN4 Transmit channel clock group 4 (CH A). TC (M). DGP No. 4.
TCHANS5 Transmit channel clock group 56 (CH B). TC(M). DGP No. 1.
TCHANG Transmit channel clock group 6 (CH B). TC (M). DGP No. 2.
TCHAN? Transmit channel clock group 7 (CH B). TC (M). DGP No. 3.
TCHANS Transmit channel clock group 8 (CH B). TC (M). DGP No. 4.
TCHN (CH A) (Refer to TCHN1 through TCHN4.)
TCHN (CH B) (Refer to TCHN5 through TCHNS8.)
TCHN1 Transmit channel clock delete group 1 (CH A). TC (M). DGP No. 1.
TCHN2 Transmit channel clock delete group 2 (CH A). TC (M). DGP No. 2.
TCHN3 Transmit channel clock delete group 3 (CH A). TC (M). DGP No. 3.
TCHN4 Transmit channel clock delete group 4 (CH A). TC (M). DGP No. 4.
TCHN5 Transmit channel clock delete group 5 (CH B). TC (M). DGP No. 1.
TCHN6 Transmit channel clock delete group 6 (CH B). TC (M). DGP No. 2.
TCHN7 Transmit channel clock delete group 7 (CH B). TC (M). DGP No. 3.
TCHN8 Transmit channel clock delete group 8 (CH B). TC (M). DGP No. 4.
TCLK Transmit clock. TC (M). DGP's.
DVOW.
MO/C.
TCLK- Transmit clock. TC (M). DDOW encoder.
MO/C.
TCP Transmit cable power. 21A13T1. Front panel.
TDAP24- Transmit diagnostic alarm priority. TC (M). MO/C.
TDEP4 Transmit diagnostic enable priority 4. MO/C. TC (M).
TDFALT Transmit diagnostic fault. TC (M). AD.
TDLTTY Transmit delete. MOI/C. DDOW encoder.
TC (M).
TDTAOW Transmit digital data orderwire. TC (M). DDOW encoder.
MO/C.
TDVOW Transmit digital voice orderwire clock. TC (M). DVOW.
MO/C.
TDVOWC- Transmit digital voice orderwire smooth clock. TC (M). DVOW.
TFCET Transmit frame code enable time. TC (M). MO/C.
TFCTO1 Transmit frame count 1 (binary form). TC (M). MO/C.
TFCTO02 Transmit frame count 2 (binary form). TC (M). MO/C.
TFCTO04 Transmit frame count 4 (binary form). TC (M). MO/C.
TFCTO08 Transmit frame count 8 (binary form). TC (M). MO/C.
TFC11- Transmit frame count 11 (12th frame). TC (M). MO/C.
TGRPE- Transmit group enable. TC(M). MO/C.
TLBMF- Transmit last bit of major frame. TC (M). 2
TLFOMF Transmit last frame of major frame. TC (M). Front panel.
TMASCLK Transmit master clock. MOI/C. SG D/R.
TC (M).
TNOCLK Transmit no clock. TC (M). 2
TNOCLK- Transmit no clock. TC (M). 2
TSCODE Transmit stuff code. TC (M). MO/C.
TSCODE- Transmit stuff code. TC (M). MO/C.
TSREST Transmit stuff request strobe. TC (M). MO/C.
TSREST- Transmit stuff request strobe. TC (M). 2
TTCCTO1 TC (M) card test loop 1. A A
TTCCTO2 TC (M) card test loop 2. A A

See footnotes at end of table.
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Signal
name Definition Source Destination(s)
TTYOWI Teletype orderwire input. DDOW encoder. MO/C.
T341BT Transmit bit time 341. TC(M). 2
T341BT- Transmit bit time 341. TC (M). 2
XMTERR Transmit error. SG DIR. AD.
48 CHE 48-channel enable. MOI/C. DGP's.
DVOW.
TC (D).
TC(M).
96 CHE 96-channel enable. MOI/C. DVOW.
TC(D).
TC(M).
75CLK 75 Hz clock. DDOW encoder. SG DIR.
1.6 KHZ 1.6 kHz output. MO/C. AVOW.
6.4 KHZ 6.4 kHz output. MO/C. AVOW.
576 KHZ 1 576 kHz output 1. MO/C. GTM.
576 KHZ 2 576 kHz output 2. MO/C. DGP’s.

These represent card test loops that have been incorporated to facilitate card level testing. Signal continuity (from output pin to
input pin each respective card) is made through backplane wiring.

“Signal originates either at front panel or RAU.
®Signal not distributed to another card.
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CHAPTER 2

FUNCTIONING OF EQUIPMENT

Section |.

INTRODUCTION

2-1. General

a. The TD-976/G contains both a multiplexer
section and a demultiplexer section. Up to eight
separate asynchronous digital bit streams (PCM groups)
are applied to the multiplexer section, which multiplexes
them together with certain overhead (O/H) data, on a
time division basis, into a single 4915.2 kilobits per
second (kbps) output supergroup (SG) bit stream. The
PCM group inputs have a true data rate of either 288
kbps (6channel group) or 576 kbps (12channel group).
The O/H data consist of a frame synchronization and
stuff pattern, a digital voice orderwire (DVOW) input,
and a teletype orderwire input.

b. The frame synchronization and stuff pattern
portion of the O/H data in the received SG controls
operation of the demultiplexer section. The
demultiplexer section decombines the remaining portion
of the SG into the original PCM groups (PCM group
outputs), a DVOW output, and a teletype orderwire
output.

c. The TD-976/G also has monitoring and alarm
circuits and a power supply. The monitoring and alarm
circuits monitor incoming and outgoing data and provide
audible and visual alarm indications when faults occur.
The power supply provides all regulated power required
by the TD-976/G. Additionally, the power supply
provides a constant current source that powers an SG
cable system consisting of TD-982/G pulse form
restorers interconnected by CX-11230/G cable.

d. Also, one RAU is included with each TD-976/G.
The RAU allows for remoting of the TD-976/G front
panel alarms and provides for access to all orderwire
functions. Teletype information is provided to the TD-
976/G only through the RAU.

2-2. Group Level Interfaces

a. General. The TD-976/G PCM group inputs and
PCM group outputs are compatible with Multiplexers
TD-660/G, TD-204/U, and TD-754/G. The TD-660/G is
a multiplexer that encodes either 6 or 12 voice
telephone channels into a single PCM output (288 or
576 kbps with a tolerance of + 0.0045 percent).
Conversely, in the return direction, the TD-660/G
decombines (demultiplexes) a 288 or 576 kbps PCM
group signal into either 6 or 12 channels of voice. The
TD-204/U and TD-754/G are synchronous multiplexers
that combine or decombine two TD-6601G type PCM
groups. When used in conjunction with a TD-976/G, the
TD-204/U's or TD-754/G's operate with a single TD-
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6601G and serve as cable drivers and receivers rather
than as multiplexers. This cable system (between TD-
754/G's or TD-204/U's) can be up to 40 miles in length
and uses TD-206/G pluse form restorers.

b. Group Input Signals. The TD-976/G PCM group
data inputs are in a nonreturn to zero (NRZ) format as
shown in A of [figure 2-1](timing is not supplied as an
input to the TD-976/G). These inputs may be at either a
6or 12-channel rate (288 or 576 kbps 0.0045 percent).
Signal levels for a logic 0 and a logic 1 are as shown in
A of Within the TD-976/G, all digital data are
converted at an NRZ transistor transistor logic (TIL)
format logic O is O volt and logic 1 is 5 volts) for
internal processing.

c. Group Output Signals. Both data and timing are
provided by the TD-976/G for each of the output groups.
The date outputs are in the NRZ format at the levels
shown in B of The rate of each group output
is the same as was the input rate to the far-end
multiplexer. Timing is always provided at a 12channel
rate (nominal 576 kHz). As shown in B of[figure 2-1] the
positive-going edge of each timing pulse leads the data
transition by 10 to 70 nanoseconds. The width of each
timing pulse is a nominal 100 nanoseconds and the
levels are as shown in B of[figure 2-1]

2-3. SG Interface

a. General. SG input/output characteristics of the
TD-976/G permit operation over a 0-to 5-mile cable
system, using CX-11230/G cable, to another TD976/G,
a TD-1147/TSC multiplexer-demultiplexer, or a
AN/GRC-144 radio. If the cable system is longer than
1/2 mile, TD-982/G pulse form restorers are used at 1/2-
mile intervals. The signals appearing at the SG
input/output connectors of the TD-976/G are a
composite consisting of 1/2-baud bipolar SG data,
analog voice orderwire (AVOW) data, and a constant dc
current that powers the pulse form restorers in the cable
system.

b. SG Input/Output. The T.-976/G operates at one
of two data rates (HI and LO) as controlled by the DATA
RATE switch on MO/C card 21A4. In either case, the
SG input/output data stream is at the 4915.2 kbps cable
rate and in the 1/2-baud bipolar format
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Figure 2-1. Group level signals.

shown in[figure 2-2.] When there are more than four
PCM group inputs to the TD-976/G, the HI data rate is
used and the SG rate provides for transmission of 96
channels of data and O/H. In this case, the sum of
channel data and O/H rates equals the cable rate of
4915.2 kbps. With four or less PCM group inputs, the
LO data rate is used and the SG rate provides for
transmission of 48 channels of data and O/H. In this
case, the sum of channel data and Of/H rates equals a
data rate of 2457.6 kbps (1/2 of 4915.2 Kkbps).
Therefore, each bit is transmitted twice in order to
maintain the required 4915.2 kbps cable rate. As shown
in [figure 2-2.Jlogic I's are alternate positive and negative
112-baud pulses whose amplitudes are nominally + 0.9
v and 0.9 v with respect to ac zero.
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2-4 Orderwire Interfaces

a. General. The TD-976/G processes three types
of full-duplex orderwires. Each orderwire has a specific
application as listed in (1), (2), and (3) below. The
orderwire interfaces associated with the three types of
orderwires processed in the TD-976/G are described in
b, c, and d below.

(1) Digital voice orderwire (DVOW). As
described in b below, the DVOW circuits provide the
capability for verbal communications between the
orderwire interfaces at the near-end TD-976/G and the
far-end TD-976/G in a given system configuration. This
orderwire is commonly known as the system orderwire.

(2) Digital data orderwire (DDOW). As
described in ¢ below, the DDOW circuits provide the
capability
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Figure 2-2. 1/2-baud bipolar format (96channels of data).

for written = communications between teletype
instruments at the near-end TD-976/G and the far-end
TD-976/G in a given system configuration.

(3) Analog voice orderwire (AVOW). As
described in d below, the AVOW circuits provide the
capability for verbal communications between the
orderwire interfaces at the near-end TD-976/G and the
orderwire interfaces at the down-link cable instrument.
As described below, the DDOW and DVOW circuits use
the digital circuits in the demultiplex and multiplex
functions in the TD-976/G. The AVOW circuits are
completely analog and can be used when the digital
circuits in the TD-976/G are down. When a cable link
contains one or more TD-982/G's, the AVOW provides
the orderwire service between the end instruments on
the cable link and an AN/PTM-7 telephone test set
attached to a TD-982/G. This orderwire is commonly
known as the cable orderwire.

b. DVOW.

(1) The DVOW circuits process voice
orderwire signals from one or more of the following
sources: A handset connected to a connector on the
TD-976/G front panel or on the RAU; an external 4-wire
source applied to jacks on the front of the RAU; and an
external console orderwire panel that is electrically
connected through a multiwire cable that is connected to
a connector on the RAU.

(2) In the multiplex function, the analog voice
signals are digitally encoded and included as part of the
O/H data in the SG output. In the demultiplex function,
the orderwire signals in the O/H data are decombined

from the SG input, converted from digital data into
analog voice signals, and applied to the orderwire
instruments connected to the DVOW interfaces.

c. DDOW. The DDOW circuits process digital
data (TTY) orderwire from a TTY that is connected to
jacks on the front of the RAU. There is no DDOW
interface on the TD-976/G front panel. This orderwire
may be at either a 75-baud or 1200-baud rate. In the
multiplex function, the digital data from the TTY are
processed from asynchronous digital data into
synchronous digital data that are encoded as O/H in the
SG output. In the demultiplex function, the orderwire
signals in the O/H data are decombined from the SG
input, processed back into the original asynchronous.
digital data format, and applied to the TTY associated
with the farend TD-976/G.

d. AVOW The AVOW circuits process voice
orderwire signals from one or more of the following
sources: A handset connected to a connector on the
TD-976/G front panel or on the RAU or an external
console orderwire panel that is electrically connected
through a multiwire cable connected to a connector on
the RAU. The analog voice orderwire signals are
processed by analog circuits in the TD-976/G and
applied as audio signal voltages on the SG cable output.
At the receiving equipment (another TD-976/G, a
TD1147/TSC, or an AN/GRC-144 radio), the audio
signal voltages are decoupled from the SG cable input
and are processed to produce signal levels that are
compatible with the orderwire instruments interfaced
with the unit.

Section Il. SG MESSAGE FORMATS

2-5. General

Since operation of the various sections in the TD-976/G
is determined by SG message formats, knowledge of
the message formats is required to provide a basis for
understanding of multiplexing and demultiplexing
operations.  This section explains the content and
organization of the two SG message formats used in the
TD-976/G. A 96-channel message format is used when
more than four PCM groups are processed (HI data
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rate). A 48-channel message format is used when four
or less groups are processed (LO data rate).

2-6. Message Formats
a. General. A complete frame of the 96channel

message format is shown in_figure 2-3, whilg figure 2-4

shows a complete major frame of the 48-channel
message format. In both cases, the format is to be read




from left to right and from the top down. Thus, the top
left bit occurs first in time and the lower right bit occurs
last in time. A major frame is the largest organized
grouping within the SG message format. A major frame
is subdivided into frames, which, in turn, are subdivided
into minor frames.

b. Minor Frames. In both message formats, a
minor frame is 17 bits long, consisting of 16 data bits
and one O/H bit. There are always 20 minor frames
(identified as minor frames 0 through 19) in each frame.
The O/H bits carry frame synchronization and stuffing
information, DVOW information, and digital data
(teletype) information. At the end of minor frame 19, an
additional O/H bit (end-of-frame bit) is inserted. Thus,
each frame is always 341 bits long ((17x20) + 1).

c. Frames. The number of frames within a major
frame varies depending on the message format. In the
96-channel message format, there are always 12 frames
(identified as frames 0 through 11) in a major frame,
making the major frame 4092 bits long (341x12). In the
48channel message format, there are always six frames
(identified as frames 0 through 5) in a major frame,
making the major frame 2046 bits long (341x6). Since
the SG cable transmission rate (4915.2 kbps) is the
same for each of the message formats, each of the bits
(both data and O/H) in the 48-channel message format
is transmitted twice.

d. Group Data. Data from the group inputs are
inserted into the 16 data bits of each minor frame. In
the 96channel message format, each minor frame
includes two data bits from each of the eight PCM data
groups. In the 48-channel message format, each minor
frame includes four data bits from each of the four PCM
data groups. The sequence in which data from each
group are inserted for each message format is shown in
Lfigures 2-3land 2-4]

e. O/H Data. The O/H data inserted in the 17th bit
of each minor frame and at the end of each frame
represent either DVOW information, digital data
(teletype) information, frame synchronization and
stuffing information, end-of-frame information, or spare
O/H bits.

(1) Digital voice. In the 96-channel message
format, digital voice information in contained on the O/H
bits of minor frames 0, 5, 10, and 15. In the 48-channel
message format, digital voice information is contained in
the O/H bits of minor frames O, 1, 5, 6, 10, 11, 15, and
16.

(2) Digital data (teletype). In both message
formats, digital data (teletype) information is contained
in the O/H of minor frame 2 of frame 0. Only one bit of
digital data is processed during each major frame.

(3) Frame synchronization and stuff patterns.
In both message formats, 11-bit frame synchronization
and stuffing information patterns are contained in the
O/H bit positions of minor frames 3, 4, 7, 8, 9, 12, 13,
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14, 17, 18, and 19. These patterns are termed the B
pattern (bits BO through B10) and the A pattern (bits AO

through A10). The A pattern appears in the last frame
of each major frame. The B pattern appears in all other
frames. The last eight bits of each pattern (B3 through
B10 and A3 through A10) contain synchronization
information that is inserted by the multiplexer section
and decoded by the far-end demulti plexer section to
establish frame and major frames synchronization. The
entire 11-bit pattern (both B and A patterns) is used to
indicate whether or not a stuff condition exists. Stuffing
is used to compensate for rate variations between the
asynchronous input bit rates and the multiplexer section
sampling rates. A general discussion relating to stuffing
is contained in section I. The patterns shown on[figures|
indicate a no-stuff condition, while their
complements would indicate a stuff condition. The
pattern in frame 0 indicates a stuff/no-stuff condition for
PCM group No. 1, the pattern in frame 1 indicates the
condition for PCM group No. 2, and so on. The pattern
in the last frame of each major frame indicates a
stuff/no-stuff condition for the digital data (teletype).

(4) End-of-frame bits. In either of 48 or 96-
channel message format, an end-of-frame bit is inserted
as the last (341st) bit in each transmitted frame. These
bit times are used for synchronization purposes within
the far-end demultiplexer section.

(5) Spare O/H bits. Certain O/H carry no
useful information and are termed spares. In the
96channel message format, the O/H bits in minor
frames 1, 6, 11 and 16 of each frame are spares, as is
the O/H bit in minor frame 2 of each of frames 1 through
11. In the 48-channel message format, the O/H bit in
minor frame 2 of each of frames 1 through 5 is the
spare.

2-7. Sampling Rates

a. Internally, the TD-976/G assembles user and
O/H data at one of two bit sampling rates: 4915.2 kbps
when in HI data rate operation (96channel operation)
and 2457.6 kbps when in LO data rate operation
(48channel operation). For either case, the various
elements (group sampling, O/H sampling, etc.)
comprising the total assembled rate are listed in figures

[ 2-3 And[2-4] It should be noted that the group and

digital data sampling rates are greater than the highest
expected user input rates. The difference will be taken
care of by stuffing/destuffing (section I).

b. Thus, each of the various elements that make
up the assembled data stream can be allocated a
portion of the total assembled data rate (various
sampling rates). These individual sampling rates can be
calculated by dividing the total number of that type of
bits in a major frame by the total number of bits in a
major frame and then multiplying the result by the
appropriate bit sampling rate. For example, the
sampling rate for group data in the 96-channel message
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NOTES:.
1. ABBREVIATIONS 6. FRAME SYNCHRONIZATION AND STUFF
DD = DIGITAL DATA (TELETYPE) PATTERNS (NO-STUFF CONDITION)
DV = DIGITAL VOICE ORDERWIRE 012345678910
EOF = END-OF-FRAME BIT BPATTERN 01000000110
MF = MINOR FRAME APATTERN 11110101100
O/H = OVERHEAD 7. BIT SAMPLING RATE = 4915.2 KBPS
S = SPARE SG CABLE TRANSMISSION RATE = 4915.2
2. 20 MF IN A FRAME KBPS
12 FRAMES IN A MAJOR FRAME 8. APPROXIMATE SAMPLING RATES (KBPS)
3. 341 BITS IN A FRAME GROUP DATA (4 GROUPS) =4612.5044
17 BITS/FRAME DVOW 57.6563
X20 MF/FRAME DD (TELETYPE) = 1.2012
340 BITS EOF BIT = 14.4141
+1EOF SPARES = 70.8692
ATBITS/IFRAME FRAME SYNCHRONIZATION = 158.5548
4. 4092 BITS IN A MAJOR FRAME AND STUFF PATTERNS
341 BITS/FRAME 4915.2000 KBPS
X 12 FRAMES/MAJOR FRAME 9. APPROXIMATE INDIVIDUAL GROUP
4092 BITS/MAJOR FRAME SAMPLING RATE:
5. GROUP DATA SAMPLING SEQUENCE IN 576.563 KBPS (4612.5044 KBPS + 8)

A MF (16 BITS)
1234567812345678

EL5SNGO003

Figure 2-3. 96-channel message format.

format is determined as follows. The 3840 group data
bits in a major frame (16x20x12) are divided by 4092
(total number of bits in a major frame) and the result is
multiplied by the bit sampling rate of 4915.2 kbps, which
gives a sampling rate of approximately 4612.5044 kbps

2-5

for the eight PCM groups. Dividing 4612.5044 kbps by
8 yields a sampling rate of approximately 576.563 kbps
for each of the PCM groups.
other elements of the SG can be calculated in a like
manner.

Sampling rates for the
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