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5Ess• SWITCHING EQUIPMENT 

DIGITAL SERVICE lJNIT 
CIRCUIT 

B. Changes in Apparatus 

B.1 No change in apparatus. 

D. Description of Changes 

D.l Added TN853, Revertive Pulsing 
Transceiver (RVPT), and TN1032, 

6-port Conference Circuit Packs to the 
DSU. 

F. Changes in CD Sections 

F. 1 Changed SECTION II, 1 • 02, last 
sentence to read: .•• - the TN130 

tone decoder, TN132 tone generator, and 

TN234 and TN1032 conference circuits. 

F.2 Changed SECTION II, 2.07, second 
sentence to read: Voice bridging 

capability for 3- and 6-party 
conferencing is provided. 

F.3 Added CD for TN1032: CONFERENCE 
CIRCUIT - TN1032 

7.85 The TN1032 conference circuit is 
identical to the TN234 conference 

circuit, with the following exceptions: 

1 • 

2. 

The TN1032 operates with 
speed of 8MHz. instead 
to allow conferencing 
ports instead of three. 

a clock 
of 4MHz, 
of six 

The TN1032 functions as a 
conference circuit only; the 
TN234, along with the 
conferencing feature, also 
performs "busy line 
verification." 

3. Because the TN1032 conferences 
six ports. the time slot 
assignment differs from that of 
the TN234. The time slot 
assignment fonnat for the TN1032 
is shown in Figure 16. 

S. Revertive Pulsing Transceiver -
TN853 

7.86 Revertive pulsing transceiver 
(RVPT) circuit packs are located 

in the local DSU, where they perform 
the SEss• revertive pulse transmitting 
and receiving functions required for 

call processing. Each TN853 can handle 

incoming or outgoing pulsing on up to 

32 time slots simultaneously. 

The RVPT receives 4-MHz clock, 8-KHz 
frame sync, 32 time slots of data, and 

control information from the DSUCOM. 

Data and control return information 

from the RVPT is sent to the DSUCOM for 

reply to the MCU/TSIU, as are RVPT 

faults, parity errors, and summary scan 

interrupts. 

T. DSUCOM-TN853 Interface 

7.87 The TN853 transmits and receives 
all signals to and from the 

DSUCOM, which functions as the 

interface between the MCU/TSIU and the 

service circuits. The signals between 

the DSUCOM and the TN853 are shown in 

Figure 17 and include clock, sync, 

data, control channel signals, and 

interrupt signals. The incoming data 

signal transmits the A and B bit 

samples to the TN853; the control 
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channel lines permit reading 
writing of the RVPTs source 

and 
and 
the d,stination registers; and 

interrupt leads transmit 
indicators and service requests 
DSUCOM. 

fault 
to the 

7.88 Three data signals are sent from 
the DSUCOM to the RVPT: a 

4.096-Hb/s serial data bus. a 4.096-MHz 
clock. and an 8-KHz sync line. The 
data line presents the RVPT with 
32 time slots of data. each of which is 
16 bits long. The first 8 bits of each 
time s.lot contain the u25S PCM sample: 
the last eicht contain the A through 
D signaling bits.£, F. and G bits, and 
an odd parity bit. The 4.096-MHz clock 
line is buffered and directed to the 
clock inputs of all the flip-flops and 
is also buffered and directed to the 
delayed sync generator. The delayed 
sync cenerator generates delayed 8-KHz 
sync pulses that are used to initialize 
circuit counters in the time slot 
select resister (TSSR), the clock 
generator, the parity generator, and 
the parity checker. One data signal is 
sent from the RVPT to the DSUCOH. This 
line presents the DSUCOH with 32 time 
slots of data having the same format as 
that in the DSUCOM to RVPT direction. 

7.89 The control channel lines allow 
software to read and write the 

numerous source and destination 
registers of the RVPT. Control vords 
are transmitted and received on 
separate bus lines at a 2.048-Mb/s 
rate. These reads and writes occur 
asynchronously with respect to the 
4.096-Hb/s data ~us, 8-KHz sync, and 
4.096-MHz clock. The DSUCOM cenerates 
address by simultaneously activating 
one of two possible B address signals 
and one of eight possible A address 
signals. Additional signals involved 
in each control channel operation 
include a 2.048-MHz data shift clock, a 
read select lead, and a write select 
lead. The control channel eKpects an 
acknowledgment pulse on one of two all 
seems well (ASW) leads for every 
control channel operation. 
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;,90 lhree ,nterrupL l~ne~ ~,•~~m~~ 

RVPT interrupts back to the 
DSUCOM. The first. the parity error 
interrupt signal, gen~rates an 
interrupt pulse whenever an incoming 
time slot parity error has been 
detected. The second, the fault 
interrupt signal, generates a latched 
interrupt level whenever an error is 
detected by the RVPTs fault detection 
circuitry. The third, the swnmary scan 
interrupt signal, generates a latched 
service request interrupt whenever a 
time slot requires attention. The 
summary scan interrupt and the fault 
interrupt are latched on the RVPT, and 
they remain present until cleared by 

control channel write operations. 

U. RVPT Hardware and Operation 

7.91 The revertive pulse transceiver 
(RVPT) hardware is divided into 

two groups: functional and 
maintenance. The functional group is 
the circuitry that performs the actual 
revertive pulse transmitting and 
receiving. The maintenance group is 
additional ci~cuitry that performs 
monitoring and checking and permits 
software access to exercise the RVPT 
hardware. 

v. Maintenance 

7.92 Each DSC, including the RVPT, has 
a maintenance register and an 

identification loop-back register. By 
vriting specified bits of the 
maintenance register active, the three 
types of outgoing interrupts (parity, 
fault. and summary scan) can be 
generated. Also, one bit controls the 
out-of-service LAMP; another is looped 
back to the identification loop-back 
register for control channel 
verification. The identification 
loop-back register, when read. returns 
the looped bit and a 7-bit RVPT 
identification code. Each DSC type has 
a unique code. Seven bits of the 
maintenance register are used to set 
specific summary 1can register bits. 
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W. Parity Checker 

7~93 The parity checker monitors the 
incoming 4.096-MHz data bus and 

checks for odd parity over the 16 bits 
in each time slot. If a time slot 
parity error (even parity) occurs, the 
corresponding bit of an internal 32-bit 
latch is set. Also, a parity check 
error pulse is generated to the DSUCOH 
on the parity error interrupt line. 
Two time 1lot select register bits 
allow per-time-slot mask control over 
parity interrupts and parity error bit 
1etting in the 32-bit latch. The 
32-bit register can be read and cleared 
by the control channel. 

X. Fault Interrupt ReFister 

7.94 The fault interrupt register 
monitors seven internal board 

error lines. Each line can cause a 
fault interrupt to the DSUCOM. The 
interrupt signal generated is a latched 
level. Each interrupt input. when 
active, sets an internal latch. The 
latch outputs are ORed together so that 
any of the seven inputs can generate an 
interrupt out of the gate array. The 
latch outputs into the OR circuits can 
be masked individually to ignore 
undesired inputs. The latches can be 
read, cleared, and the per-line mask 
enabled by control channel writes. Two 
retriggerable, monostable 
111Ultivibrators monitor the incoming 
4.096-MHz clock and the 8K 1ync lines. 
If either signal is missing or 
intermittent. the monostable• send 
active low-error signals to the fault 
interrupt register inputs. The sanity 
check is a timer that IIIUSt. be updated 
continually by the RVPT firmware to 
prevent it from expiring. If the timer 
does expire, an active low-error signal 
(SANITYE) is sent to the fault 
interrupt register. The parity 
check/gen block generates parity on any 
write to RAM and checks parity on any 
read from EPROM or RAM. If this parity 
check fails, an active low-error signal 
(DBUSPE) is sent to.the fault interrupt 
register. Other fault lines monitor a 

TSSR parity error output, the 
checker 8-KHz sync• loss output, 
parity generator 8-JCHz sync 
output. 

Y. Functional Description 

parity 
and the 

loss 

7.95 Figure 18 shows a functional 
diagram of the RVPT. Timing and 

synchronization signals required for 
operation of the RVPT are derived from 
the the 4MHZCKN and the 8KSYN signals, 
which are inputs from the DSUCOM. The 
delayed sync generator supplies BK sync 
pulses that have been delayed by the 
amounts required for proper 
synchronization to the clock generator, 
the parity checker, the parity 
generator. and the time slot select 
register. The clock generator supplies 
the clock signals required by the 
A-B Bit input register, the A-B output 
register, the DMA controller. the 
timer, and the microprocessor complex. 
These are shown in Figure 18 as CK2H, 
ICKAB. ILDAB, OCKAB. OLDAB, and OENAB. 
CK2M provides the clock for the timer, 
the DMA controller, and the 
microprocessor complex. ICKAB and 
ILDAB shift and load the A-B bits into 
the A-8 Bit input register. OLDAB, 
OCKAB, and OENAB load. shift, and 
enable the A-B bits in the A-8 output 
register. 

7.96 Proper operation of the RVPT is 
determined by control signals 

that are received from the module 
control unit (KCU) via the DSUCOM. The 
control buffer and driver circuitry 
1erves as the distribution point for 
these iignals shown as CIN in 
Figure 18. These signals are inputs to 
the clear generate register, fault 
interrupt register, maintenance 
register, loop register, surmnary scan 
register, I/0 address register, I/0 
data register, parity generator, TSSR, 
and the pari~y checker. 

7.97 Control signals perform either a 
write or a read from a register. 

At the end of a write or read conimand 
to a register in the RVPT, an all seems 
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vell pulse (ASW in figure 18) is 
returned to the MCU via the DSUCOM. 
This signal indicates only that a write 
or read was performed by the associated 
register. When a read comnand is sent 
to I particular register, the register 
will clock out the data that exists at 
its input. This data appears on the 
DTRD lead and is sent to the MCU via 
the DSUCOM at a 2.048-MH.z rate. 

7.98 The microprocessor must execute 
its reset routine any time 

initialization of the RVPT is required. 
RESET enables this function. This 
reset pulse is provided by the clear 
generate register. This register 
produces a 1ingle pulse output in the 
desired bit position when addressed. 
The state of this register need not be 
remembered because the register 
automatically clears after each write. 
The clear generate register also is 
used to clear the parity fault 
registers in the parity checker, the 
fault interrupt regi1ter, and the 
summary scan register. 

7.99 The TSSR gate array and a 38A 
random access memory operate 

together as a per-time-slot controller. 
The TSSR has eight output control bits 
that are available to enable and 
disable per-time-slot RVPT functions. 
The 38A stores eight bits of control 
data for each of the 32 time slots. 
These 32, 8-bit words are sequentially 
displayed at the control outputs, and 
the pattern is repeated every 125 ~•­
The TSSR allows the contents of 38A's 
to be written and read asynchronously 
through the control channel without 
affecting the synchronous output of the 
stored data. 

7.100 The RVPT uses three of the 
TSSR's eight output control 

bits. Two are directed to the parity 
checker, where they control 
per-time-slot masking of the interrupt 
output and per-time-slot masking of 
parity error latching. The other bit 
enables time slots to the A-8 Bit input 
re,i1ter- The A and B bits are forced 
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to "O"s in time slots that are not 
enabled. Flexibility of the TSSRs 
permits the transceiver to receive any 
of the 32 incomins time slots. 

7.101 Input data to the RVPT is from 
the time slot interchange unit 

(TSIU) via the OstJCOM. This input is a 
4.096-KHz, 32-time-slot, 
16-biti-per-time-slot, serial bit 
stream. The 32 time slots of data are 
reclocked and then used a• an input to 
the parity checker and the A-B bit 
input register. Only the A and B bits 
are shifted into this register. The 
shifting is controlled by lead ICKA!, 
which contains transitions only during 
A and B bit times. Th.is register is 
eight bits long, 10 it can hold the A 

and B bits for four time slots. A 

transition occurs on lead ILDAB every 
four time slots. This transition is 
used to transfer the A-B bits from a 
shift register to a latch within the 
A-B bit input register. Lead TStN from 
the TSSR forces the A-B bi ts to a "0" 
in unused time slots. 

7.102 The A-B bit output register 
supplies the A and B bits for 

the outgoing data stream. Lead OLDAB 
transfers a. byte from a latch to a 
shift register in the A-B bit output 
register. This transfer occurs once 
every four time slots. Lead OCKAB 
shifts the A-B bits to the output at 
the appropriate time. Lead OENA.B 
forces all the remaining 14 bits in 
each time slot to "O"s. This bit 
1treu is presented to the parity 
,enerator. which calculates odd parity 
over each time slot for normal 
operation. 

7.103 The ·DMA controller transfers 
bytes from llAM to the 

comparator, from the A-B bit input 
register to RAM. from JlAM to the A-B 
bit output register. from the I/0 data 
re,i1ter to JlAM, and from JlAM·to the 
I/0 data register. Vhen the 
appropriate transition occurs on lead 
ILDAB to latch a byte in the A-8 bit 
input register, a request for service 
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is made to the DMA controller. The OMA 

controller responds to this request 

w~th the following actions: 

1. A byte that contains the previous 
and hit timed values for the 
A-B bits that are presently in 
the two least significant bits of 
the A-B bit input register is 
read from RAM and presented to 
the comparator. 

2. The hit timed value is updated if 
the present values of the 
A-B bits equal the previous 
values. 

3. The change FIFO is written with 
the time slot address and the 
A-B bit values if the hit timed 
values have changed. 

4. The present values and the hit 
timed values of the A-B bits are 
written to RAM. 

7.104 This sequence is repeated for 
all four sets of A-B bits in the 

A-B bit input register. Then the 
A-B bit input register is updated, and 
the sequence is repeated. The process 
continues until all the time slots in a 

frame have been analyzed. This process 

is applied to one frame in eight to 
provide a scanning rate on incoming 
A-8 bits of 1 millisecond. These bits 
must be equal on two successive scans 
before a change is written into the 
change FIFO. 

7.105 When the appropriate transition 
occurs on lead OLD.AB to cause a 

transfer from the latch to shift 

register in the A-8 output register~ a 
request to the OMA controller is 
registered. The OMA controller 
responds with a transfer from the 
appropriate location in RAM to the 

A-8 bit output register. 

7.106 The 1/0 
registers, 

channels of the 
used to give the 

data and address 
along with two 

OMA controller, are 
MCU read/write access 

to the RVPTs RAM. The MCU uses this 
capability to communicate with the RVPT 

firmware. The MCU uses the I/0 address 
register to specify a specific address 

to be written to or read from. The MCU 
then writes or reads the data word to 
or from the l/0 data register. A write 

to the l/0 address register initiates a 
request to the DMA controller and 
results in a transfer from the location 
in RAM pointed to by the l/0 address 
register to the 1/0 data register. A 

subsequent read from the l/0 data 
register results in the follo~ing 
actions: 

1. Data from the I/0 data register 
is returned to the MCU. 

i. The l/0 address register is 
incremented. 

3. A request is sent to the OMA 
controller. 

4. The DMA controller does a 
transfer from the location in RAM 
pointed to by the l/0 address 
register to the 1/0 data 
register. 

A write to the l/0 data register 
results in the following actions: 

1. A request is sent to the DMA 
controller. 

2. The OMA controller does a 
transfer from the l/0 data 
register to the location in RAM 
pointed to by t.he I/0 address 
register. 

3. The I/0 address register is 
incremented. 

4. A request is sent to the OMA 

controller. 
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5. The OMA controller does a 
transfer from the location in RAM 
pointed to by the I/0 address 
register to the I/0 data 
register. 

7.107 The microprocessor, a WE• 8000, 
executes the firmware that 

resides in the EPROM to perform the 
functions necessary to execute the 
revertive pulsing function. The chance 
FIFO is read periodically to determine 
if any incoming A-B bits have changed. 
The timer is used fer hit timing on 
incoming A-B bits and to produce a 
10-millisecond base· cycle interrupt. 
When the microprocessor has written to 
RAM the information that it wants to 
pass to the MCU, it sets the 
appropriate bit in the summary scan 
register. This action generates a 
summary scan interrupt to the HCU. 
After the MCU has serviced this 
interrupt, it clears the summary scan 
register. 

AT&T BELL LABORATORIES 

DEPT 55612-MK-CEV 
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c:F.c~:: D~SCR~PTlO~ 

5tSS~ S~ITCHit-:G EQ~IPHE~T 
!lIGITAL S£R\'ICE 1.11'!7 

CIRCt.'I! 

D. Description o! Chan5es 

C:)-5D035-01 
!SStiE 1 

APPE~DIX 4E 
DWG ISStrr 5E 

r.,1srr-: CODE 7T13 

D.1 This revised pack TK304B provides approximately 40~ faster 

Electronic Loop Segregation (ELS). Use of the TN304B is 

office size and traffic driven. TK304B is the revised TTF 

measurins-responder pack. 

F. Changes in CD Sec~ion 

F.1 In Section II. 2.09 add the follo-ing: Two different TK304s 

exist: TK304 and TK304B. TK304B provides certain features 

for lar&er offices (see Appendix L1). Equipage depends on office 

ensineerin&, TK3045 must be used in conjunction -ith TK305 

microcode ~C-5D214A1 to achieve the ne. features. 
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5ESS~ S~ITCHING EQUIPHE~T 
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CIRCUIT 

D. Description of Changes 

CD-5D035-01 
ISSUE 1 

APPENDIX 3A 
DWG ISSUE 4A 

DISTI- CODE 7T13 

D.1 The microcode for TN305 has been changed from MC5D003A1 to 
HC5D214A1 to meet original design intent and to provide one 

enhancement. The TN305 is the TTP CPU circuit pack. The ne~ 
microcode for TN305 is required to allow multiple responder boards 
(TN304/TN304B) in the TTF, and to provide 40l faster Electronic 
Loop Segregation (ELS). Both are required for larger offices. The 
new microcode is also required to provide Touch-Tone Test Line 
(TTTL) that was part of the original design intent. 

r. Changes in CD Section 

F. 1 In Section II, 2.09 add the following: A new TN305 microcode 
exists in the TTF that 1s required for use ~ith the ne~ 

TN304B. See Appendix J. 1. Equipage depends on office engineering. 
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DIGITAL SERVICE UNIT 

CIRCUIT 

D. Description of Changes 

CD-5D035-01 
!SSl 1E , 

APPENDIX 2AC 
DWG ISSUE 3AC 

DIST?\ CODE 7T13 

D. 1 The information showing how to set switch 51 on TN304/TN304B 
for each of the three possible positions. TN304/TN304B is the 

Global Digital Service Unit (GDSU) TTF measuring circuit pack. 

D.2 Fusing information on this unit is also included. 

D.3 The information concerning the replacement of the Universal 
Tone Generator (UTG) and Decoder with the new version 2 type 

of each pack. TN892 replaces the TN132 as UTG for this unit. 
TN133 replaces the TN130 as UTD for this unit. TN341 version 2 of 
the TN234 supplements, rather than replaces, the TN234. 

F. Changes in CD Section 

F.1 In Section II, change all occurrences of TN132 to TN132/TN892. 
Change all occurrences of UTG to UTG/UTG2. 

F.2 In Section II, 7.34 through 7.57 change comments about 
EPROM/ROM and other comments about memory to reflect those 

differences between the TN132 CD and the TN892 CD. 

F.3 In Section II, change all occurrences of TN130 to TN130/TN133. 
Change all occurrences of UTD to UTD/UTD2. 

F.4 In Section II, 7.20 through 7.33 change comments about 
2 decoders per board, and other model related comments to 

reflect those differences between the TN130 CD and the TN133 CD. 

F. 5 In Section II', change all occurrences of TN234 to TN234/TN841. 
Change all occurrences of UCC to UCC/UCC2. 

F.6 In Section II, 7.58 through 7.84 add circuit notes to the text 
on TN234 to change and add material on the TN841. 
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lSSUt; 

APPENDIX 1D 
DRAW:NG ISSUE 2D 

DISTN CODE 7T13 

CHANCES 

ELECTRONIC SWITCHING SYSTE.HS 
NO. 5 

DIGITAL SERVICE UNIT 
CIRCUIT 

D. Descrintion of Chanses 

D.1 Replaced po~er converter unit 495A ~ith 495FB, on a line­

out basis. 

D.2 Added fuse in!ormation, ~hich ~as omitted in Issue 1, to 

Circuit Note 101. 

D.3 Addeo Equipment Note 212 to define the s~itch positions 

for each of the three TN304 circuit packs. 

D.4 Added circuit packs TN133, TN892. and TN841 to the apparatus 

index, fS2 - Symbols 1 throush 8, FS5 - Symbols throush 8, 

and App figs. 4, 5, and 6 to complete circuit board complement 

li!ts for option r. 

D.5 Chansed feature and option table (Information Note 302) and 

Information Notes 303. 304, 306 and 307; and added 308 and 309 

to sho~ option Zand add cption Y. 

D.6 Added Information Note 310 to define options Zand Y. 

D.7 Chanted Information Note 30~ to reflect current CLEI status. 

D.8 Added circuit pack TN128 to correct Information Note 307. 

F. Changes in CD Sections 

f.1 Section II, 6.01 - Change para&raph to read: 

6.01 The DSU communicates control information to and from 

the interface module processor unit (IMPU) via the 

peripheral interface control bus (PICB). Each service group 

provides a duplex PICB interface to the duplicated IMPU. A 

duplex to simplex interface conversion is performed at the 

interface by decoding a select lead on each bus whereby the 

DSU listens to only the active side of the IMPU. Reply 

messages are sent to both IMPU halves. The interrupt signal 

to the IMPU, ho~ever, is sent only to the active IMPU half. 
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F.2 Section II. 6.03 - Change the thirc sentence to read: 

£•~" service group contains a -48V to .5v S~LLPAC pow~r 
converter (coded 495A. 495FE. or 495G) ~hich supplies 
+5V po~er to the entire service group ~ith a maximum 
rating of 108 usable ~atts (12 watts per circuit pack). 

F.3 Section II. 7.02 - Change the first four sentences to read: 

7 .02 The DSU Co111111on circuit pack (DStJCOM) ,·er-ves primarily 
as the interface between the duplex IMPU/TSIU and the 

simplex digital service circuits (DSCs). The DSUCO.~. coded 
TN128. performs the required duplex<-> simplex conversion 
on the data and control buses from the IMPU/TSIU. typically 
listening on the active bus and replying on both. The DSUCO~ 
distributes the 4 t!Hz clock, 81C!z frame sync. 32 time slots 
of data. and control information to all DSCs. The DSUCOM 
multiplexes data and control return information from the 
DSCs for reply to the IMPU/!SIU. 

F.4 Secticn II. 7.03 - Change the first two sentences to read: 

7.03 The DSUCO.~ control interface to the IMPU/TSIU is the 
peripheral interface control bus (PIC!). The DSUCOM 

receives a simplex PICB from each interface module pr~cessor 
unit (IMPU) half as shown in Figure 2 • 

. F.5 Section II, 7.05 - Change the first sentence to read: 

7.05 The DSUCO.~ data interface to the IMPU/TSIU is via 
the peripheral interface data bus (PIDB) for a Global 

DSU and via the local DSU bus (LDSUB) for a Local DSU. 

F.6 Section II, 7.13 - Change the second sentence to read: 

If a parity error is detected on any time slot. a bit 
corresponding to the time slot number is set in a 32-bit 
error source register, and an interrupt is sent back to 
the active L'iPU. 

F.7 Section II. 7.19 - Change the second sentence to read: 

The output from the suznmary scan register is sent to the 
active IMPU/TSIU via an opto-isolator. 

F.8 Section II. 7.22 - Change the first sentence to read: 

7.11 The TN130 transmits and receives all sigr.als to and 
fro= the DSUCOM which functions as the interface 

between the IMPU/TSIU and the service circuits. 
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F.9 Section IIi 7.37 - Change the first sentence to read: 

7.17 Proper operation of the UTG is determined by control 

signals (CONTROL IN on Figure 12) that are received 

from the interface module processor unit (IMPU) via the 

DSUCOM. 

F,10 Section II. 7.38 - Change the second sentence to read: 

At the end of a write or read command to a register in the 

UTG, an all-seems-well pulse (AS~ in Figure 12) is returned 

to the IMPU via the DSUCOM. 

F.11 Section II. 7.64 - Change the second sentence to read: 

Control signals are received from'the interface module 

processor unit (IMPU) via the DSUCOM. 

f.12 Section II, 7.65 - Change the second sentence to read: 

At the end of a vrite or read command to a register in 

the CC. an all seems well pulse (AS~ in Figure 14) is 

returned to the IMPU via the DSUCOM. 

F.13 Section II, 7.65 - Change the last sentence to read: 

This data appears on the DTRD lead and is sent to the 

IMPU via the DSUCOM at a 2.048 MHz rate. 

F.14 Section II. Figure 1 and Figure 2 - Change the names of 

the following blocks: 

MCU 0, MCU 1 to IMPU O. IMPU 1, respectively. 

F.15 Section II, Figure 3 - Change the follo~ing references 

at the inputs and outputs of the block diagram: 

MCU 0, MCU 1 to IMPU 0, IMPU 1, respectively. 

F.16 Section II, Figure 7 - Change the following references 

at the outputs of the block dia~ram: 

MCU 0, MCU 1 to IMPG 0, IMPU 1, respectively 
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SECTION I - GENERAL DESCRIPTICN 

l. PURPOSE OP' CillC'IJIT 

1.01 Th• digital aervice unit (DSUJ 
provide• No. 5 ESS with the function■ 

of tone decoding, ton• g■n■ration, 
conferencing, and ceruin Ill:: teet■ , Each 
DSU c:onaiata of tvo indap■ndant -rvic:• 
group■ to provide partial ••rvice 
availability in th■ pr•••nc■ of a ■ inql• 
hardware failure. Each ••rvice group 
provid•• up to 32 ti■• alot■ of a■ rvic• 
feature ■ and con■i ■ta of one CCll■■Oft circuit 
pack and up to eight aervic• circuit 
board ■• Both a■rvic• group■ ■har• a aingl• 
2-foot. 2-inch wide equipaent ah■ lf. 

The current No. 5 ESS ■yat■■ architectur• 
de ■ ignate ■ two type ■ of DSU• - a local DSU 
and a global DSU. They differ only in th■ 

equipage of the optional aerv1ce circu1~ 
board ■, and their po■ ition in the No. 5 ESS 
network architecture. 'rh• local CSU ia 
module dedicated. i■, each local DSU ■erve ■ 
a ■ ingl• interface ■odula. It provide• the 
high uaage function■ of tone generation and 
tone decoding for it■ a■■ociat■d interface 
module (IM), "n\e local DSU connect■ u, th• 
IH via th• local di9i~l ■ervice unit bua 
(l.DSUB), and do■a not uae any of the 
512 internal tiae ■lot■ in the IM, The 
global DSU can be ■hared by all ■odulea in 
th• No, 5 ESS office and ia accea■ed via 
th• ■witching network. It provide ■ 1-
uaage functiona, ■uch a■ conferencing and 
tranamiaaion t■ ating. Global DSUa connect 
to the IM via the peripheral interface data 
bu■ (PIDB) and are engineered over th• 
entire office aa needed, Both the local 
and global DSUa c0111111unicate control 
information to the IH via the peripheral 
interface control bu■ (PICBl. 

SECTION I 
Pa9e 1 
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SECTION 11 • DETAILED DESC:UPTIOli 

1 • 111nODUCTIOlf 

1.01 The Di9ital Service Unit ia a No. 5 
ESS peripheral vhich provide• the 

No. 5 !:SS with ton• decodin9, tone 
9eneration. conferencin9. N: teat1n9, and 
other appropriate functiona. 'nle No, 5 ESS 
ay■t• architecture require■ tvv type• of 
DSUa • a local DSU and • 9lobal OSU, A 

fl ■&ibl• hardware archit■ctur• for the DSU 
waa developed ao that • c-n hardware 
framework with OfKional plu9•in circu1ta 
could ••rv• •• either a local or 9lobal 
DSU. • 

1.02 Thia deai9n ■pacification firat 
addr••••• th• hi9h•level functional 

and interface r■quire-nta of th• DSU, 
SuD■equent aect1on■ de■crib• th• 
i■pl-•ntation detail• of th• DSU, 
be91nnin9 with it■ internal architecture, 
than with the DSU c- circuit (Tll128l, 
interface requ1r••nt• for all ••rvice 
circuit pliaq•ina. an4 then with • 
de ■cription of the e&iatin9 ••rvica 
circuit•• the ffllO tone decoder, Tllll2 
ton• 9enerator, and ffl2l4 conference 
circuit, 

OPERATIO!IAL llEOUIJt!ME?n'S 

2,01 Th• DSU ia required to provide the 
followin9 function• in No, 5 tss, 

(al Ton• Decodin9 

(bl Ton• Generation 

(cl Conferencin9 

(dl Tranniaa1on Teatin9 

2.02 In addition to the above, the 
architecture of the OSU ■u■t be 

fleaibl• to allow for th• addition of new 
■ervic• function■ in later No. 5 tSS 
9ener1ca a ■ th••• aervic•• DecC1111e available 
!or DSU incluaion. 

A. T-• Decodin9 

2.03 Th• OSU provid•• the tone rec09nition 
function• required by Mo, 5 ESS c■ ll 

proce1■ in9, Th• followin9 tone type ■ ■u■t 

be recoqni&ed 1')' the DSU1 

(el TOUCH•TOHE• S19nala (16 tone pairal 

(bl Multifrequency 
pain) 

S19nala (15 tone 

2,04 When perfol"lllin9 the tone decodin9 
function for the above cl••••• of 

ton••• th• DSU ■uat •••t th• frequency, 
a■plitude, and ti■in9 require■ent■ 

eatabliahed for ton• decoder• of each 
reapectiv• ■i9nalin9 type aa apecified in 

th• local ■w1tchin9 •Y•t•• ■pacification• 

(LSSSl, 

a. Too• Generation 

2.05 The OSU ■u■t be capable of 9eneratin9 
th• foll-in9 ton•• required Dy No, S 

zss, 

(a) Call Pr09reu Ton•• - audible rin9 
• dial tone 
• hi9h tone 
- low tone 
- call waiting 
• pr••SKion 

(bl Kultifraquancy Signal ■ (15 tone 
pairal, TOUCH•TONt Si9nala (16 tone 
pairal, and CCIS Continuity Check 
Ton•• (1780 and 2010 K&l 

2,06 All ton•• 9enerated 1')' the DSU ■uat 
-•t th• a■plitud• and frequency 

require■enta apecified in th• i.sss. Th• 
DSU ■uat aupply enou9h different ton•• at 
any 9iven tua• to ■at1afy the loa~ 
requir■■anta placed on it by a fully 
equipped IM. Th• fanout of a 9iv•n ton• to 
■ultipl• deetination■ ia parfor,■ed by the 
tiJH ■lot interchan9• (TSll circuit in th• 
interface ■odula (IMI. The TSI alao 
■uppli•• cadence or other ■pacial L:a.■ ini 

function• for UIOH ton•• which require 
■uch feaLur••• ie, buay Lone. audible ring, 
etc. 

C. C:-farancinq 

2.07 'nl• DSU provide• conference callin9 
feature• for 11o. 5 ESS. Voice 

brid9in9 capability for only three party 
conferencing i■ provided. Three party 
conference ca111n9 i■ u■ed aa • cu•t-•r 
Hrvica, for ttu■y line verification, and 
for ceruia ■witch ■-intananc• function■, 

2.08 ror ~he apecial ca•• of buay line 
verification, th• DSU al- perfor,■a 

th• required interchan9• of th• A, I, c. 
and D ai9nalin9 bit■ for th• thr•• part1e ■ 

involved 1ft the call, 

2,09 Th• DSU provide■ a tran .. iaaion teat 
function lTTf) llffi1Ch perfor,■a au. 

voice band c.ran .. ia■ion t••~• required in a 
Mo. 5 US office, Th•H include fac1liLY 
te ■tin9 and CODEC ~••tin9, in addition to 
noi••• lo••• and frequency re ■pona• 

-•■ur•••nt■, Teat lin•• provided for the 
5El 9eneric iacl\lde, 

(a) 100 Te■L Lin• 

lb) 102 Teat Lin• 

( c) 105 Teat Lin• 

(d) t.e■ou Offic• Ta ■t U.n• (t.OTl.l 

l•l TOUCH-TONE Te■t 1.in• 

A ••paraL• develop111enL 1pecitication 
been ia■ued for the TTF,(l) 

SEeTlON !l 
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J.01 Th• foll-in9 ia a li■t of 9eneral 
-intenanc• objective■ Which 9overn 

the dea,9n of c.lw DSU •• -11 •• ouaar 
-inuinabl• 110. 5 EIS 11Aita1 

(a) Th• -intenanee pbUoaophy of th• 
DSU ia conai■unt with th• 
-in&enance pt\Uoaophy of 11o. 5 zas. 

(b) The DSU auat contain aufflciant 
redundancy ao that no aintl• DSU 
failure raaulc.a in c:caplete loa■ of 
DSU aervice. 

lc) Th• DSU auac. conuln circuit• with 
aufficienc. error detection 
capability dich UH both 
aelf-checkint circuic.a and aofc.war• 
initiated per cal! c.aata, auch that 
11114ac.ectad failure■ in the DSU do 
noc. raault in a 9rade of aervic• 
which eaceada th• reliability 
requir-nta for call failure■ in 
11o. s a,. 

Id) ConHrvativ• deai9n, dich prevent• 
inc.eraittent or -rvin&l operation 
of tha unit froa occ,arrin9, ia 
foll-din &ha DSU. 

(el Th• deai9n of th• DSU au■t be 
aodularly partitioned, auch that th• 
ability of the dia9aoatic pr09raaa 
c.o reaolv• fault■ -•t• th• No, 5 
£SS -inc.enance requir-nta. 

(fl All DSU circuit packa Which contain 
£Pll0H device■ are caapac.ible with 
the ver■ion C of th• proapt r-oc.aly 
operated •-rr updatint ay■c.-

1 PIIOMUS-C l • The PllCHUS-C ayne■ ia 
a 11:1.LPA: coapatlble piece of 
equipaent Which all-■ the eraaur• 
and pr09ra-1n9 of £P1t0M cone.enc.a 
vhila th• device■ r-in intact on 
c.h• circuit packa. 

4.01 Th• Mo. 5 ESS architecture identifi•• 
two type ■ of DSUaa a local DSU and a 

9101:»al DSU. The local and 9lo1Nl DSUa 
differ priaarily in tM type■ of aervic• 
function■ pedor■ad by each and &heir 
po■ itiona in th• 11o. 5 &SS network 
architecture, 

:.OC:AL DSU 

4.02 Th• local DSU provide• tM heavily 
uaed function■ of tone 9eneration and 

tone decodin9 for Mo. 5 US, Each 
interface aodula ia equipped with a ain9le 
local DSU. and that local DSU ia dedicated, 
providi119 tone 9anarac.ion and tone dacodin9 
only for Un•• and trunka tenainatin9 on 
that interface IIIOdule, Tol,a 9anaration and 
tone decodin9 are ae9re9ated froa th• re ■t 

of the DSU :unction■, Di ■tributint th••• 
function• to each aodule, rather than 
provid1n9 th .. in a cenc.rali&ed po~l ahared 
~y all ■odul•• 9raatly reduce• the a■ount 

of intaniodule -••••• traffic, ■inc• tM■• 
1erv1cea are heavily uaed in call 
proceaa1n9, 

st:~1oi: 11 
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4. 03 Th• local DSU ia connected to the 
local di9ital aervica unit bua 

11.DSUBl of \ha TSl and receive■ tiaa aloe. 
dau froa tlw alternate dau r- in the 
'l'Sl. Ac:ce-■ t.0 uw local mu ia 9ained by 
creatill9 TSl path■ froa paripb■ral aide 
tilN ■lot• inc.o die altan1&ta data r_, 
'!ti• •• t1- alou UHd by the local DSU are 
-c. pare. oft.he 512 TS% ta.- alota, and 
thua the appearance of a local DIU on each 
1H d-• aot reduce the -iUhilllJ capacity 
of ue Tll. 

GLOaAL DSU 

4.04 Th• 9l0Nl DIV provide■ coaf■ r■:lCi.119, 
'-ru~••ioa c.aatint, an4 oc.har 1-

runnar Hrvicea <Wftich cu IN developed in 
tll■ future, GlONl DIUa, INcauae they 
provide 1- u•••• Hrvice function■, are 
-t IIOdula dedicated, but are ■hared by all 
IIOdulaa 111 tba llo, S SU ofhca. The 
9loltal DIV ia a1.tachad to th• TS% via the 
paripharal interface data bu■ <Pl DI I in • 
a&nner idaatical t.O all other TSI 
peripheral ..a.ta (liae 1mit, trunk IIAlt, 

eu.1. Aac■H t.o t.he tlObal DSU ia 
obtaillad via uae TII/TNS awiuhiftt network. 
The H t1- alK■ UHd by the 9lol:lal DSU 
are pare. of th• 512 TS% t1- aloe.a, and 
thua the tanaiutioa capability of the 
network 1■ reduced by that --t with 1.ha 
addition of each 9l0Ml DSU. 

5, NU UCUflC'raU 

5.01 Tile architecture of the DSU .i.a aho,,,n 
1a r19ure 1. It coaai•t• of tvo 

1adepen4ant Hrvice 9roupa t.O provide 
redundancy and Hrvice availability. Each 
aar,,ic• 9roup ace••••• 12 ti■■ aloe.a frm 
t.M TSl and conaiHa of th• DIU c­
board (DSUCOM) and up to ai9ht 4i9iul 
••rvice circuit (DSCI plu9•i11a. loi.h the 
local and tloMl DSUa aahibic. thla 
architecture, Thair bard-re differ■ only 
with Ula aquipa9• of different type• of 
osc •• 
s.02 Proper e1141inaerin9 of the DIC• in 

each 0SU aervica 9roup i■ i■porunc. 

to enaura adequate raliabili'-Y for each 
Hrvica. la the local DIU, th• aervica 
9roupa -•t be en9in-red viUI oae tone 
t•nerator circuit, Uld ident~c•l 
-..1-t■ of tm1e decoder circuit■• ":'hi• 
anaurae c.bat under any ■ia91e failure 
c-.clition in tM DSU (loaa of OM Hrvica 
9roup at aoet), • -a111a of only half of 
••ch ••rvica 1• loet. Thia all-■ call 
proce■ain9 to coni.111- i11 t.ha lN, re■ulti119 

111 only a datradad fona of Hrvic• 
(50 percent of peak capacity). 

5.01 s■rviee circuit •ntia••rint on th■ 

9l0bal IISUa ia auch l••• critical, 
but auat foll- the 9uid•lin•• liatad bel-
1.0 obuia opc.illa ••rvic• availability, 

(a) ln aa office with only one 9lobal 
DIU, ■arvie•• -•t be aplil. bet-•n 
the t- aarvic• 9roupa for raaaon■ 

••plained 1a the pr■viou■ para9raph. 

(bl For tM caae of ■ulc.ipla 9lobal 
DSUa, aervica circuit■ of each 1.ype 
auat be diac.ributed •• evenly •• 
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poa ■ 1ble b•t-•n 9lobal DSUa to 
provide aerv1ce ava1lao1l1~y 1n th• 
pre ■enc• of duple• fa1lu:e1 (1.a., 
Doth DSU aerv1ce 9roupa fa1l or • 
duplea lK failura). 

A. COntrol 1nterfac• 

6. 01 Th• DSU c-un1catea control 
1nfor,eat.1on t.o and fr- the aodule 

control 1.1nn (..CUl via the peupheral 
1nt.erfac• control Du■ (PlCII. Each aerv1ce 
9ro1.1p prov1d•• • duol•• PlCI interface to 
the dupl1cat.ed MCU. A duple• to •••Pl•• 
1nterface convera1on i• perfor9ed It. the 
1nt.erf•c• Dy decod1n9 a ■elect lead on each 
DI.I■ 81.lCh that th• 0SU li■ten• to only the 
act.1ve ••d• of the MC:U. Reply •e•••9•• ar• 
••nt to Doth !ICU halv••· Th• interrupt. 
■ 19nal to the ..CV. h-v•r. ia aent. only to 
the active ICU half. 

a. Dau 1■t.ertace 

6.02 Th• DSU e-1.1n1cat.•• data 1nforaat.1on 
to and fr- th• t•- alot interchan9e 

l.lnlt (TStUI. The data interface t.O the 
l.ocal DSU 1• the local DSU lua (U>St1al and 
to the 9l0Dal 0SU i• the peripheral 
interface data D1.1a (PtDI). ln either ca••• 
th• D1.1••• are electrically id•~t.ical. 
cona1at.1n9 of four dlff erent.1al balanced 
':"'!'~ ■ itn•••• a, MKa clock, en a Ma fra­
••ynchron,aat.ion pul••• and • l2 t.1ae ■ lot. 

••rial dat.a at.r••~ in a■ch direct.ion. A• 
with t.he PlCI, t.h1e Dua •• preaent.ad 1n 
duplicat.• t.o each DSU earvic• 9ro1.1p (on• 
fr0111 each half of the TS:l. A peripheral 

_control channel {PCCl ..rit.aDl• Dlt. ••lect• 
the act.1ve Du• t.o liat.an t.o, Out. t.h• 
32 t.i•• alot. data Du• to the TS: ia 
returned to Doth TSl halvee. 

c. "-r lnterfac• 

6,0l tach DSU aerv1ce 9roup •• powered 
fr- th• -,av battery plant. mu 

••rv1c• 9roup 0 and DSU ••rv1ce 9roup l 
••ch rece1ve -,av fr- aeperat.e Dat.tery 
f••~•- E.ach ■erv1c• 9roup conta1na a ••IV 
to •5V lt~PAC pover converter 
{coded F6O1941 wtllCh a1,1ppl1•• •5V power t.O 
the entire ■ervice 9ro1.1p w1t.h a aaaiaua 
rat.1n9 of 101 uaaDle -tt. ■ (12 wett• per 
cuc:u1 t. pack l, Current. pr09ra-1n9 
r••••t.or• located on each DSU circ1.1it. pack 
det.er,,,1ne t.he 01.1t.put. c1.1rrent. liait.ationa of 
the power convert.er. Th• val1.1• of each 
current pr09ra-1n9 reaiat.or ia calculated 
1.1ein9 t.he circuit. pack current. requir•-nt.a 
u follow.: 

R(~ohlllal • 10/(1.lt • l 
HAX 

The po-r convert.er will ■hut down ahould 
the total aervic• 9roup c1.1rrent drain 
••c••d the tot.al apec1t••d Dy the•- tot.al 
of c1.1rrent. pr09ra-in9 re ■ iat.or ■, 

6,04 It i• required that. DSU circuit pack• 
can De in■er:ed or reaoved fr-• 

po,,ered-uo CSU w1t.hout caua1n9 converter 
■hi.It. down. Aa in~icat.ed above, the power 
converter ■hut■~-. if the total ••rvic• 

9roup current. drain eaceeda th• t.~:-. 
apec.h•d Dy th• ■ 1.111 total of the cu:re,., 
pr09ra•1t1n9 reai ■ t.or•. taeeec! 1n; tr.o 

epec1f••d current can occur •-enta:a: 1 
wl'len a circ1.1it. pack 1• inaert.ed in~c • 
powered•1.1p 0SU, 1f th• current pr09rau:.n; 
ree1etor pin• on the c1rcu1t pack do no: 
■ntat• with th• Mckplan• pine Defore th• 
•SY ,-r pin• aDd 9ro1111d pina. Aleo, ~por. 
inaertion, th• c1rcuit. pack •SV o~, 
capacitance cau••• a eur9• current. which •"' 
turn cau••• a tran■ ient on the Dackp~a:,e 
•SY Dua, 1n order to reatr1ct t.h• ova:~ra• 
current to a level that 1• c-pat.ible w1 ~~­
the t.1.11• delay requ1reaent.• for convert.a: 
ah1.1t d- and to reduce t.h• trana1ent. or. 
the backplane •SY bua. the follow1n9 da1.;r. 
Will De iapl-■ nted, 

6.05 rir■t. each c1reu1t pack po11t.1on 
eaclll41n9 the ...-r converter and t.h• 

T1112a (DSUC:01'11 are equipped wit.h ■even lon; 
(0.75 1nchl l:lackplone pine, Th• eonvart.e: 
and th• Tll121 er• not to lie pulled in th• 
powered up poait1on. When• e1rcu1t pack 
1• 1naerted into Ula DIU, I.MN aeven pin• 
en9a9• the circuit peck CDIIDector Defore 
th• nor.al len9th pine. ,~Ill' of th• pin• 
are connected to 9round. Tlfo pina are 
a■■ociatlld wit.II th• circuit pac1< 
pr09raaain9 re ■ i ■tor. Th• la■ t. p1n •• 
•5 volta. Th• c1reu1t pack connect.or p1r. 
ae ■ociated with t.111 ■ +SY backplane p1n haa 
a hi9h inductance. low re■iatanc• chok• 
coMect.ed l:llet-•n it and t.h• circu1t p,a:A 
•5V Dua. When a circuit pack i• •n••rt•: 
into a pow9red 1,1p DSU, t.he pr09r•-•n 7 
rea1at.or. 9round, and •5 volt• lain;•• p.r. 
with t.h• choke in ••ri••I -&• cont.ac~ 
firet. Th• pr09ra-in9 r••iat.or adJ~•t.• 
the converter fo: the eapected circuit pac~ 
c.,:rant. drain and the cMlke reat.rict. ■ th• 
■ur9a current. t.o reduce th• tran11ent or. 
the backplane •SV Du■• The overall currant. 
ia re ■tricted to a level wtlich doe1 no: 
eaceed the convert.er ■hi.It do..,,, 
requ1r■-nta. When the circuit. pack•• 
fully in■ert■d. th• r ... 1nin9 power an: 
9round eonnect1ona are aade and the pack 
f1.1nct1on• in a nonul faahion. a.■ov•n; a 
circ1.1it pack fr• a po-red•up DSU doe• not. 
ea1.1•• • probl•• in re9ard• to convert.er 
■hut. d-. nor 1• it detri .. nt.al to th• 
cire1.11t pack. M additional power 
converter requir-nt. i ■ that. the 
equivalent ■er1•• rea1■tanc• of th• 
converter output. f11tar lie low enou.n to 

acc-«Ml•t• power eur9•• \&ftd ■ r -r•t ca•• 
condiuona. 

7. OCU C:111CU%T PACU 

7,01 ln ■ubaequent aectiona of tn1• 
doc-nt.. reference ia aade to t1v• 

=-nly 1.1 ■ ed DSU 9at• array dev1c••· 
Th••• Ut device• are dea19ned to ■ave 

Doard area and reduce power con■u~pt1on. 

Dot.h of wtiich are naceaaary to prov,de a 
fleaible DSU archit.ect.ure hav1n9 o~e 
••rv1ce circuit per board, Th• h•·e ;ate 
arr•y• ere l1•t•d Dal-• 

(■ I Delayed SynchrOfti&ation Generator 
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DSU COMMON - Tll128 

1,02 Th• DSU Co-aon circuit peck (DSUC:OM) 
••rv•• priaarily •• th• interface 

bet-•n the duple& MCU/TSIU and the aiaplea 

di9ital ••rvice circuit• (DSCa). 'nl• 

DSUCOM, coded Tlll28, perfora• the required 
duple& •-• ai■plex converaion on th• data 
and control bu••• frcn th• MCU/TSIU, 
typically liatenin9 on th• active bus and 
replyin9 on both, Th• DSUC:OM diatributea 

the 4 MK& clock, 8 IQI& fr■- sync:, 32 tilae 

alot• of data, and control inforaation to 
all DSCa. Th• DSUC:011 aultipl•&•• data and 
control return inforaation frcn the DSC• 
for. reply to the !CU/TSIU, In addition, 
th• DSUCOM contain• interrupt ra9iatera 
with each DSCa parity error, aad a-■ry 

•can interrupt atatua. Partial equipeCJ• of 

DSC• 1a all-bl• 1Mea11•• th• DSUCOM UH• a 
peatin9 ·atrat•CJY and vritable control 

-■ori•• to•if"Or• unuaed DSC poeitiona, 

A, Control Iaterface 

1,03 Th• DSUCOM control interface to the 
K~U/TSIU 1• th• peripheral interface 

control bua (PIO), The 0SUC:0M receivea a 
•i■plax PIC8 fr- each iaoctule control unit 
(MCU) half •• ahown in Fi9ur• 2, Each PICB 
conaiata of c:loc:k (CUt), data in (DI), data 
out (DO), controller ••lect (CSC.), and 

interrupt requaat (IIITUQ) •• •~• 
Clock, data in, and data out are INlanced 
differentially driven twiawd pair ai9nala, 
Clock and data in ara terminated with a 
220 oha ahunt reaiatance, COntroller 
••lect and interrupt requaet alao uee 
twisted pair• and are opto-iaolated, The 
controller ••l•ct lead• enable th• DSUCOM 

to ••l•ct on• of the PICB• aa the active 
bua. If both ••l•ct l••d• contain th•·-· 
lOCJiC:al value, PIC80 ia aelec:ted aa the 
active bus, if their value• differ, then 

PICBl ia aalec:ted, 

7,04 A• ahovn in Pi9ure 3, the clock (CUC:) 
an4 data in (DI) frCIIII the ffl•cted 

bus are aent to a peripheral Nquencer 9ate 
array (ft code 241AAI, throUl)h a line 
receiver. Th• input clock (2,048 MIi&) ia 
alao ■onitored by a retri99erable 
aonoetabl• ■ultivibrator with a typical 

pul•• width of 800 nanoaec:onda to provide a 
raaet to the peripheral aequenc:er bet-•n 
control-••••••• Th• peripheral Nquenc:•r 
check• the ••rial input •••••CJ• for correct 
format and output• data ahift clock 
(0SCJC0Uf) and aerial-••••• data ai9nala 

(DVOUT) which ara buffered for uae on the 
DSUCOM and aeparately buffarad to the 
backplane for u•• by the DSC&, In 

conjunction with thr•• decoder 9at• array■ 

(W'! c:od• 41JU), the 241AA produce• a 24-bit 
parallel peripheral addr••• froa the 9-bit 

••rial addr••• contained in the input 

•••••CJ•• lefer to Fi9ur• 4, Thia ia don• 
by doin9 a 3-to-8 dec:odin9 function on tbe 

input •••••CJ• addr••• bits 3-S, 6-8, and 
9-11 to produce three group• of ai9ht 

addr••• bita each•• ahown, Like the data 

■hift clock and ••r~al •••••CJ• d&ta 
■ i9nala, the 24 addr••• bit• are than 
buffered twice - one• to aupply addr••• 
infomation to th• DSC• and once !or 
addreaainl) the ■can and distribute 9at■ 

arraya on the DSUC:014, The 512 addr••• 
apectrua of th• PICB 1• cU.vida4 -CJ th• 
•i9ht DSC poaitiona and tba DSUCOM aa ahown 
in Fi9ure 4, Each DSC 1• allotted 16 read 

and 16 wru• addr•••••• with the ab■olute 

addreaa dependent upon the DSU alot 
position nwabar, Th• DSUC:OM ia allotted 
the r-•inder of th• addr••• apace 
(128 writ• and 128 read addre ■aea), 

a. Data 

1,0S The DSUCCM data interface to th■ 

MCU/TSIU ia via th• peripheral 
interface data bua (PIDB) for a Global DSU 
and via the local DSU bus (LDSW) for a 
J..ac:al 0SU, Th• bu••• are elec:tric:ally 
identical and •• ahOVn in Fi9ure 5, aac:h 
c:onaiata of a 4 lilt& input clock, and 8 KH& 

fr- eync:hroni&&tion pul•• and a 32 u.a• 
■lot (16 bita/ti■e ■lot) aelial data bus•• 
inputa, and a 32 tiae alot aerial data bus 

output, Durin9 thia diacuaaion -ly the 

PIDB ia referenced, 

1,06 'All input& and output& oa tha PIDB 
ara balanced differentially driven 

tvi ■t■d pair ai9nala, lnco■in9 ai9nala are 
terminated with a 220 aha ahunt reaiatanc■, 

The DSUCOM aelecta th■ ac:cive PI08 by a 
control channel vritable bit, For th• 
following diacuaaion. refer to Fi9ure 6. 

1,07 Th■ 4 11115 input c:loc:k (4MCO) an.d the 
8 ICJl& aync:hroni&ation pul•• (8KCO) 

are buffered and fanned out aeparately to 
aac:h DSC poaition and internally to the 
r-inder of Ula 0SUCOH, Th• 8 Kil& eync u 
rec:loc:kad and thus delayed by on• full 
clock c:yc:le (244 nal, A 16-bit daat1nat1on 
re9i ■t•r control• inhibit circuitry which 
perait• th• 4 !'ltl& clock and/or a Kil& ■ync• 

to be aelectivaly diaabled to any DSC for 

dia9noatic: purpo•••• 

1,08 The DSUCOM chec:ka parity on each ti•• 
■ lot of th• inco■in9 data bu■, Th• 

■enH of the inc:cninl) parity (even or odd) 

on each ti- ■lot ia returned to the TSI on 

the•••• tia• alot durin9 th■ follo~in9 
fr-•• 'ftlia parity loop around feature i ■ 

useful in -intainin9 both direction■ of 
the data bua on the P108, &inc:■ th■ TSI 

periodically walk• even parity through the 
ti■• alota on each PIDB and checks for evan 

parity on th• aa■• ti•• alot of the 
returnin9 data bua, Thia walkin9 parity i• 
uaed vith 9lobal DSU• only, 

7.09 The inc:o■int data bua ia fanned out 
aeparately to each DSC after t1e1n9 

racloc:ked and re9aneratin9 parity on each 
time alot, Thia reaulta in a 3 clock c:yc:l ■ 

1732 na) delay from input to output, A 
32-bit re9iater, located in Lhe parity 

9anerator 9at• array, i• vritable via the 
PCC, and ia uaad to ael ■c:t even or odd 
parity to be re9■nerated on each ti- alot. 
Each bit in th• ra9iater control• the 
parity aelection for ita r■ apec:tive tim■ 

■ lot. Parity ia r■9eneratad ■o that 
inc:ominq parity erro~• on the P108 do not 
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propaqat• to th• osca. The ability to 
generate even or odd parity w1th per time 
alot. control 1a uaeful •• • lllS1ntenance 
feature. 

7.10 Th• time alot ••l•ct r•g1■ tar gate 
array (TSSRl i• a per ti.Ille alot 

controller ~ich ia uaed in conjunction 
with a 38A aeaory to produce eight control 
output• for evary l.9O6 u ■ec tia• ■ lot, 

Th• JBA ia fwicU.onally uaed •• e 
J2 a 9-bit aeaory with aight data bit■ and 
a parity bit dcv9loped over eddr••• and 
data, The aeaory 1 ■ writable and raadable 
via th• PCC with the TSSR operating aa a 
ae1110ry controller, Th• TSSR autonomou■ ly 

read ■ th• JBA a■-ory one• per tia• alot to 
fetch the eight control bit• for th• 
following tim• ■ lot. Th• control bit• ar• 
aynchronoualy latched at the TSSR output at 
th• beginning of each J.9O6 u■■c tia• alot 
and ar• held valid for the r•-inder of th• 
ti- alot to provide control function■ on a 
per tia• alot baaia. 

7.11 Th• DSUCOH haa the capability to 
receive a 32-tia• alot ••rial data 

bu■ from ••ch of th• aight DSC:■• During 
each ti- alot, the DSUC:OM ••lect■ on• of 
th• eight DSCa ae the ■ource for data 
tr•n-itted to th• TSI and uaing an 8 to l 
-ltiplaaer circuit route ■ th• 16 data bit■ 

from th• ••l•cted DSC to a parity check 
circuit through a 2-to-l aultipl•••r- A 
pullup r•ai ■ tor to +5V i ■ attached to all 
eight input• to tha 8 to l -ltiplaaar ao 
that th• input ■ from tmequipped DSC 
poaitiona are a con■tant logic on• (bad 
parity). DSC■ which do not tran■-it data 
to the OSUCOK auat ground th■ ir data out 
lead ■o the DSUCOH input ia a conatant 
loqic aero (al ■o bad parity), 

7.12 ror diagno■tic purpoa••• th• DSUCOH 
haa an internal data loopback which 

allow■ the 32 time •lot data bua nor.ally 
tranaaitted to th• DSC■ to be ■elected a ■ 

return data. Thia la ~one in th• 2-to-l 
aultipleaer >thich follow■ the 8-to-l DSC: 
multipleaer. The control lead ■ to both 
multiplaaara are ■upplied by the TSSR, ao 
that during any time alot, any of th• aight 
DSC• or th• internal loopback can be 
••l•ctad for data trariaaittad to th• TSl, 
Th•. internal loopback, due to circuit 
timing, in1ert■ a thr•• ti•• •lot offa•t in 
the looped back data ■treaa, i•••• if 
lookback i ■ ••l•ct■d in th• DSUC:c»I for tia• 
■lot N, th■ data wich ia looped back to 
tha TSI ia that data which the TSl aent to 

th• DSUCCJ'I in tia• •lot 11-:1. The circuitry 
required to eaactly align t.h• loopback ti•• 
■lot data i■ an additional 3O4-bit ehift 
re9iat.ar, which w■■ jud9ed too coatly to 
impl-•nt. Since the loopback feature 1• 
uaed only in the dia9noatic, th• ■ lip 

tran■ lationa are compensated for in 
10ft.ware. 

7.13 The 32-tila• ■lot ••rial output of th• 
■ult.ipl•••r circuit■ i■ th.en checked 

for parity error ■ on each ti- ■lot•• wall 
•• having parity regenerated for all ti■a 

elot1, ■o that parity error ■ do not 
propagate to the TSla. Should• parity 
error be detected on any ti■a 1lot. a bit 
correapondin9 to the tim■ 1lot number ia 

••tin a 32-bit error 10urce reg1ater. as 
well •• an 1ntarrupt ••nt back to the 
active tlCU/TSlU. Alao. it ii et thia point 
where the input parity ••n•• (even or odd) 
for ••ch time ■ lot from the TS1 ia inaartad 
into th• outgoing tilH ■ lot ■ tor 
tranami■■1on to th• TSl. Two TSSR control 
bita, an error ■aak bit, and interrupt ■aek 

bit inhibit error■ and interrupt• 
re■pect.ively, on a par ti.ae alot baaie, eo 
that parity error■ on unuaad or 
out•of•a■rvic• ti•• slot• can be ignored. 

7.14 Th• 32-ti.a• 1lot ••rial output from 
th• parity check gate array ia 

reclocked, buffered, and than tran■mitt.•d 

on bOth PIDB■, with balanced diffar•nt1al 
TTL bu■ drivers. 

c. Interrupt.a 

7,15 Th• interrupt ■tructura on th• DSUC:011 
ii ahovn in Figure 7. Three aaparat• 

interrupt ragiatera are contained on th• 
TN12B, the DSC fault regiatar, the DSC 
parity error register, and th• DSC ■-ry 

■can regiater, A loqic &ero leval on 
interrupt. input.a to each of t~ interrupt 
ra9i•t•r• aet■ a correaponding lat.ch to 
bold th• interrupt. Th• 1nterrupt. latch•• 
are readable and clearabl• on each reg1 ■t•r 

•ia the PCC:. Should any of the latch•• 
contain an interrupt (be Mt), an interrupt 
output lead from th• interrupt ra9iatar 
9oe ■ low, Th• contribution of aach latch 
to the output interrupt can ba inh1b1ted by 
aett1n9 the corre ■ponding b1t in an 
interrupt •••k regiater. 

7.16 Th• B-bit DSC fault regi ■t•r contain• 
an input fr- each of th• eight DSC• 

which indicate• if that DSC detected an 
internal failure. A low-level on a lead 
■et• th• corra ■ponding bit in th• fault 
register. 

7.17 Th• B-bit DSC parity error ragiatar 
contain ■ an 1nput from each DSC which 

indicate■ if that DSC detected a parity 
error. An active low leval on a lead 
indicate■ that• parity error i■ detected 
and ••t• th• corre ■ponding bit 1n th• 
parity arror r■91ater. 

7.18 Th• aunury acan regiat■ r contain■ a 
lead fr- each DSC which goe ■ low 

when the DSC initiate ■ aoae type of aervic• 
raqueat (ia, a tone decoder ha■• digit 1n 
it• buffer ready for unloading). Pullup 
reai■tor■ to +S volt• ar• provided on all 
interrupt re9i ■ter input■ auppli•d by th• 
DSC&, ■o if a DSC poaition ia 11Dequ1pped, 
the interrupt input. i■ in the 
noninterrupting at.at.a. 

7.19 The r•••ining eight input ■ to the 
aw.ary ■can regiater contain the 

interrupt output ■ of the DSC fault 
register, DSC parity error ragieter, DSUCOM 
internal failure indicator,, and on• ■para. 

Th• out.put from the ■-ry ■can rag1et•r 
ia 1ent to the active HCU/TSlU via an 
opto-iaolator. 

Sl:CTl0:11 II 
't':it ;~ 
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UNIVERSAl. T0IIE DECODEJl - T•UO 

7.20 Univeraal t.one decoder (UTD) circuit 
pac:ka are located in th• local DSU 

where they perfora the 11o. 5 US tone 
dec:odi119 function• r•quired for call 
proc•••in9. Each TllllO conuin• t­
independent. ton• decoder• which can be 
confi9ur•d to d•cod• •ither TOUCB-TOIIE or 
aultifrequency (HI') ton••• The decodi119 of 
C:C:IS continuity check tone• 1• not a 5El 
feature, but can M added for th• 5E2 
9eneric:. 

7.21 The follovin9 ••ction• deacril:le th•· 
TlfllO architecture and operation. 

D. DSUC0N-ffUO Int•rface 

7.22 Th• TllllO tr•n-it• and rec•ivea all 
ai9nale ·to and fr1111 th• DS'UCCH which 

function• •• the interfac:• Ht-•n the 
tCU/TSIU and the ■ervic• circ:uita. The 
ai9nala Ht-•n the DSUCCM and the TIIUO 
are ahOVII in Fi9ur• I and include clock. 
■ync, data, control chaallel •i9nala, and 
int•rrupt ai9nala. TIie i11coain9 data 
■i9nal tran-ita the ton• ... pl•• to the 
fflUO, the control c:han-1 lin•• perait 
readi119 and writint of the lll'D'• -urc• and 
da ■tination r■9iat■r■, and the interru~ 
lead• tran .. it fault indicator• and ••rvic:• 
r■que■t• to the EIIS'UCCIN. 

7.23 Three data ai9nala ar• HIit fr1111 the 
DSUCCIN to the UTD1 a 4,096 Mb/a 

aerial data bua, a 4.096 MIi& clock. and an 
8 K!ls Sync: lina. TIie data line preaent• 
th• UTD Vith l2 ti•• alota of data. Each 
ti•• alot i• 16 bit• in len9th. Th• firat 
ei9ht bit• of each ti■e alot contain the 
u255 PCM aaapla, vhila the laat ei9ht 
contain th• A thro119h 0 ai9nalin9 bita. E. 
F, and G bit■ and an odd parity bit.. The 
4.096 Mita clock line i• buffered and 
directed to th• clock input• of all the 
flip-flop■ and ia •1- buffered and 
directed tot- delayed ■ync 9en■rator 9at• 
arraya. Th••• 9at• arraya 9enerat• delayed 
9 KH& Sync: pula•• Which ar• UHd t.O 
initiali&e circuit counter• in the till• 
1lot ••l•c:t re9iat■ r (TSSJll and th• parity 
check 9ate array. 

7.24 Tl\e control channel lin•• allow 
aoftvare to read and writ• the 

n.,...rou• aource and deatination r•ti•t•r• 
of th• UTD, COntrol -rd• •r• tran .. itted 
and received on Nparat• bu■ lin•• et a 
2,048 Nb/• rate, TheH read• and writ•• 
occur a■ynchroaoualy vith reapect to th• 
4.096 .. ,. data bu•. I KIi& Sync:. au 
4. 096 MIi& clock, Tl\e DS'UCCH , 9enerau■ 

addr••••• by aiaultaneoualy activati119 1 of 
2 poaaibl• ■ addr••• ai9nal• and 1 of 8 
poaaible A addr••• ai9nala. Additional 
aiqnala involved in ■ac:h control channel 
operation includa a 2,048 MN& data ahift 
clock, a read ••l•c:t lead, and a writ■ 

■elect lead, 'nl• control channel espacta 
an acknovledt■ent pul•• on on• of t- all 
H••• ... 11 (ASW) lead• for every control 
channel operation. 

7.25 Three interrupt 
interrupt• back 

!irat. the parity error 

SE::TION II 
Pa9 ■ 12 

lin•• trana•it un, 
to the DSUC:OM. The 

interrupt ai9nal, 

9eneratea an interrupt pul•• whenever an 
incoain9 time alot par1ty error haa been 
detected, The aec:ond, the fault ~nterrvpt 
ai9nal. 9eneratea a latched interrupt level 
whenever an error 1a detected by the UTD'a 
fault detection circuitry. Th• third. th• 
a-ry acu 1.Dterrupt ai9na1. 9enerat•• a 
latched N"ice reque•t int•rrupt whenever 
a dec:ocler require• attention. The aua■ary 
■c- i.nterrupt and tbe fault interrupt are 
latched, and r-1.n preaent until they are 
cleared by control channel writ■ 

operat.iona. 

z. UTD aa~re ud Openti-

7. 26 Th• lll'D'• hard-r• 1• divided into 
t- 9roupe1 a functional group and a 

uintenanc• 9roup. Th• functional 9roup 1a 
the c1rcuitry which perfora• the act11&l 
t.one dec:oclin9 on the 1111). Tl\e -intenance 
9roup ie ed~it.ional c~rcu~try wnich 
parforaa ■onitorin9 and checkin9 and 
par■it• •oft.ware ace••• to •••rc:ia• th• UTD 
hardvare. 

1. 21 Each DSC. inclucU.119 the lll'D. h•• a 
uint•nanc:• ra9iater and an 

14entifioatioa-loopbac:k r■9iater. ■y 

writin9 apecifi•d bit• of the .. 1nt•nanc■ 
re9iater active, the thr•• typea of 
out9oi"9 interrupt• (parity, fault, a~ 
■-ry acu) can M 9enerated, Aleo on■ 

bit control• th• out-of-••rvic:• 1-p and 
aaother 1• looped l»ac:k to the 
ideat1f1cation•loopo&c:k r99iatar for 
control cballnel verification, Th• 
identification loop-back r•t~•t•r. vhen 
r•ad. return• the looped bit and a ■even 

bit UTD identification cod•· Each DSC hu 
a unique code. 

G. Parity Cbeck Gate Array 

7.28 'nl• parity check 9ate array •on~tora 
t.h• inc:1111i119 4. 096 MIis dau bu■• It 

chec:u for ocld parity over th• 16 bit• in 
each tiae aloe.. lf a ti•• alot parity 
error (even parity) occura, the 
carreapon&liD9 bit of an internal 32•bit 
latch ia Ht. Aleo a parity check error 
pulH ia 9en•rated t.o the DSUCCH on the 
parity error iaterrupt line. Two ti- alot 
Ml~ r991aur b1ta all- per tiae alot 
control ewer parity interrupt -•kin9 and 
-•kin9 of bit ••tt.1119 ill the l2•bit latch. 
The 32-bit. r•ti•t•r can be read and cleared' 
by the control chafta•l• 

a. Palllt. laternpt Gau Array 

7.29 Th• fault interrupt 9ate array 
-it.or• four board error fault 

lin••• Each line can cau•• a fault 
interrupt to th• DSUC:CH. Th• interrupt 
ai9nal 9enerated ia a latched level, Each 
interrupt input vh•n act.iv• ••t• an 
internal latch, Th• lat.ch oucputa are OJled 
totether ao t!lat any of the four input• can 
9enerate an interru~ out of the 9ate 
array.. Th• latch output.a into th• OR 
c:ircait• can be -•k•d individually to 
i9nore undeair•d input•• Th• latch•• can 
be read. cleared. and the pa·r line mask 
enabled by control channel writ••• TWO 
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retri99erabl• aonoatabl• aultivibratora 
-itor the inc0111in9 4,096 KB& clock and 
the BK aync linea. If either ■ i9nal i• 
aiaain9 or inter■ittant, tha ■onoatablaa 
••nd active low error ai9nala to the fault 
interrupt re9iater inputa, Other falll.t 
lin•• ■onitor a TSSll parity error output, 
and th• parity checkar 8 ICH& aync loaa 
output, 

7,30 r19ur• 9 ■howa • functional dia9ra■ 
of the UTD, The inc0111in9 data ■tr••• 

ia buffared throu9h a flip-flop and 
proceed• into the Parity Check Gate Array 
and to th• tvo decodar circuit•• 

7,31 The ti- ■ lot ■elect ra9i ■ter (TSSll) 
9ate array and a 38A rand0111 ace••• 

111 .. ory ••rv• toc,ether to function •• a per 
ti•• alot controllar, Th• TSSll haa •i9ht 
output control bit• Vt\ich are available to 
enabla and diaabl• per ti■e alot UTl) 
functiona. Th• 38A atorea 8 bita of 
control data for each of the 32 tiae alou. 
Th••• 32 B•bit vorda are aynchronoualy 
outputted to t.h• control outputa and are 
repaated to the outputa every 125 uaac, 
Th• TSSll allowa th• 38A • a content• to be 
written and read aaynchronoualy t.hrou9h the 
control channel vithout affectin9 t.h• 
■ynchronou• output of the atored data, 

7,32 Th• UT0 u■e• four of the TSSll'a eight 
output control bit.a, Tllo ara 

directed to t.h• parity check t•t• array, 
whar• they control per ti•• alot -•kin9 of 
tha interrupt output and per tiae alot 
■aakin9 of parity arror l&tchin9. 'nl• 
other twa Dita each enable a tone decoder 
circuit, Whan anabled, the decoder UHa 
tha neat 8 PCM Dita .aa input.a, Dllrillt 
n~r■al dacodin9 operation, a dacodar read• 
only on• ti■e alot'a PCM bit• per fr•-• 
Tha TSSll'a fleaibility par■ita a decoder t.o 
raca1ve any of th• 32 inccain9 ti■e aloe.a. 
Fi9ure 10 diaplaya the architacture of a 
decoder ••ct.ion. Tha block haa twa -jor 
c0111ponenta, the di9ital ■ i9nal procea■or 
(DSPl and an 8748 ■icroc0111puter. 'nl• 0SP 
i• a pr09ra-bl• di9ital ■ i9nal proceaaor 
device packa9ed in a 40-pin DIP, It ia a 
■paciali&ed •icroc0111puter opti■i&ed to 
per for■ aignal procea■ing oriented 
functiona, and in thia application i• 
pr09ra-•d to perfor■ di9it&l filtering on. 
the incc.in9 PCM bit.a. 'nle 8748 i• an 
B•bit ain9le chip ■icroccaputer vhich 
perfor■a digit t1Jllin9 and varification, 
Th• t- work together to perfor■ tha 
c0111pl•t• ton• dacodin9 function. lath are 
initialized ■iaultaneoualy through th• 
control channel to chooa• the aode 
confi9uration (TOUCB•TOHE reception, 
■ultifrequancy, etc.). Each ■ode ■electa a 
different oparatin9 pr09r- in th• DSP and 
i748, The DSP fin■ware 1• atored in an 
aatarnal EPJl011 ••noory circuit which can be 
raplacad by intarnal 110M atora9• vhen the 
DSP fir■vara beconiea 1110re at.able, Th• 8748 
firmvar• ia atorad in an intarnal EPROK. 
Planned operatin9 aoda ■ include TT and Ml', 

7,ll Each DSP, when receiving aync from 
t.he TSSR, read• 8_ PCM bita avery 

fr--, an4 parfora■ digital filter1n9 on 
the incocain9 PCM •-pl••• The algorittuaa, 
atored in tn011, contain the filter 
coefficient.a, threahold detectors, and 
encoding routines Vtlich are required for 
th• 0SP to parfor■ the diffarent filtaring 
function&. During operation, th• DSP 
provide• an B•bit output raaponae Vt\en 
reque■ted by the 8748. Thia r■aponae 
repreHnta "'the reaulta of t~• digital 
filteri119, with th• B•bit code indicat1n9 
vhich frequencies are preaent at the input. 
'nle DIP'a ••rial output ia convartad to a 
parallel word and -d• available to the 
8748 to read. Th• 8748 perforaa tha tone 
validation and di9it tiaing analyaia uaing 
the DSP"a output raaponae. Whan a valid 
ton• or tone coaoination ia recognized, a 
4•bit encodin9 of the tone comb1nat1on 1a 
generated and atored in a 
firat-in•firat•out (FirOI fir■ware 
c:c:111trolled buffer inaid• the 8748, Refer 
to Fi9ur• 11. Th• firat atored digit 1a 
placed Jt the 8748 output porta. raadabla 
via the control channel. Subsequently, 
decoded di9ita are stored in Mquential 
FlPO buffer locations. 'nl• FIFO 18 
pr09r.-d to ■tor• a -aiJI- of 16 digita 
per call, Peripheral aoft-ra ia informed 
of the digit atora9e by a •u--ry acan 
interrupt. Thia interrupt ia initiated by 
the digit praaent interrupt (DPII of the 
8748. Thia ai9nal reaaina active •• long. 
•• digit.a r._1n in tha buff■ r, TWo 
control channel operation• alter the buffer 
atatua. Firat, tha buffar pointar can be 
incr•-nted. Thia operation ahifta the 
buffer'• contents ao that th• previously 
decoded digit ia loat and the neat atored 
digit ia ahifted to th• 8748 output porta. 
Second, another control channel write will 
re ■et both th• 0SP and 8748 decodar 
proce ■aora, initiali&in; T.h•• to tha 
aelacted ■ode and clearing th• Fll'O buffar 
CONplately, Interrupt raapon••• from th• 
decoder circuit are aent to tha awm.ary 
acan interrupt re9iat•r -.mich genar•t•• a 
au-■ry acan intarrupt reapon•• to the 
DSUCOlt, 

UlllVZISAL TOIIZ GEIIERATOA - Tllll2 

7.34 The univaraal tona generator 1ervica 
circuit provide• up to 48 different 

ton•• on any or all of th• 32 time alota in 
t.h• DSU aervica group, The ton•• are 
9enerated uain9 read only ■eaory (ROHi to 
atore the digital aa■plea ( ■u 255 PCN) of 
aach tone. Eight hundred aa■plaa of each 
tone are atored in 110M to provide tone 
generation vith fraquanciaa poa11bl• at 
108& interval•• Thua, all fraquenciaa 
generated are vithin ~ 5Kz of 
specification. 

Early ver■iona of the TN132 are r■ atricted 
to 32 tone■ becauae of th• ua• of J2K bit 
EPJlCMa in ■tead of 64K bit ROH•· Final 
veraiona of the board u■a a coabinaiion of 
llOK and EPll011 ( four 64K bit ACK• and four 
l2K bit tPRa-ta) to provide th• full 48 ~one 
capacity. 
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PCM 

4MHZ 

SYNC 

SMHZ 

0 
EPAOM 

• • 
EPROM • 

15 

RESET 

so 

CONTROL WRITES 

MODE, INCIUF, RESET 

MODE BITS 

co SIPO HALT 

ISY 
DIGIT AL SIGNAL 

PROCESSOR 

CU< 
(DSP) 

SIPO 

08S0 

• r--, 
• I ROM* I 
• L--..J 

0BS15 

* AS OF THIS TtME, EXTERNAL EPROMS ARE USED. 

INTERNAL. ROM WIU. BE USED WHEN THE DSP 

PROGRAMS ARE STABLE. 

INCBUF 

RESET 

·. MICRO COMPUTER 
17.q 

D80 I EPROM I • • • 087 

CONTROL READS 
MODE, DIGIT, AND 

DIGIT PRESENT 

u:ro Decoder Architecture 

Figure 10 
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J. Introduei.ion 

7.lS A functional block diagra■ of the 
univerul ton• generator (UTG) ia 

ahOVn in Fi9ure 12. 'nli• circuit can be 

aeparated into t- diatinct 9roupa - • 
functional 9roup and a -intenance 9roup. 
"nl• functional 9roup ia the circuiuy viii.ch 
perfonaa t.M act.ual t.ofte 9enerat.ion - th• 
trrG. "nl• -int.enance 9roup i• additional 
circuit.ry Viii.ch perfor■a -it.orin9 and 
checking and par■ita aoft-r• ace••• to 
•••rci•• ua Ul'G hard-re. 

7.)6 Ti■in9 and aynchroni&ation 
required for oparau,on of th• 

derived frc■ the 4 MHZCJCII and the 
ai9nala viii.ch are input• fr01■ ue 
■-rvice unit c- board (DSUCCIM) • 

ai9nala 
urG are 

81tSntC 
di9iul 

7.37 Proper operation of th• UTG i• 
detar■ined by control ai9nala 

(COtffllOL 11 on Fi9ur• 12) viii.ch are 
received frc■ th• ■odule control unit (ICU) 

via th• DSUCCIM. Th• dau conuol ■-ction 

""•• a• th• diatril:lutioa point for t.11••• 
ai9nala a.- •• CIII in r19ure 12. TheH 
ai9nal• are input ■ to the -intenance 
ret)i■t.ar. loop regiat■r, clear 9enerat• 
regiat.ar, ti.■e alot. aelect. re9iater (TSSlll, 
interrupt. regiater, and parity 9enerator 
9ate array. 

7.38 Control ai9nala perform either a 
vrite t.o or a read fra■ a r .. ietar. 

At th• end of a writ• or read c:-,.4 to a 
re9iat.er in th• trrG, an all H•- -11 
pul•• IASW in Figure 12) ia returned to th• 
HCU via the DSUC:OM. 'nlh ai9nal indicate■ 

only that a writ• or read i• parforaed by 
the a ■eoci■t.•~ re9iater. When • read 
com■and i■ ••nt to a particular re9iatar, 
the re9iat.er cloc:ka out. tlle data that. 
asi ■t.a at it• inp.at.. Thia dau appear• on 
the DTIU> lead alld ia ••nt. t.o ue HCU via 
th• DSUCCM at a 2 1111& rat.a. 

7.lt Two 10-bit counter• (addr••• and 
parity) are uaed in th• UTG. 'nl• 

counter■ count. an 800 COl:l\t ■equanca, 

atartin9 at 224, incre-ntin9 t.o 102l, and 
ra ■at.tin9 to 224 a9ain, Th• addraa■ 

count.er provide• the 1-r 10 biu (AO 
through A9l of addr••• for th• IPllClta/lt0Ma. 
Th• parity counter i■ uaed to check th• 
addr••• count.er. lt• output• are uaed aa 
input■ t.o the parity check circuit. lath 
count.er ■ are clocked by t.ha 8 Kil& CTllSWC 

pul••• Th••• COU11ter ■ can be ■topped, 
cl ■arad, and incre■ent.ad under pr09ra■ 

control for dia9noatic purpo•••• 

7.40 Th• ti.a• ■ lot ■elect re9iater 9at• 
array (TSSR) ia a par ti- ■lot 

controller vllich i■ uaad in conjunction 
with a l8A •••ory to produce ai9ht control 
out.put.a for every l.906 uaec til■• ■lot. 

~• )IA i ■ functionally uaad aa a 
l2 x 9-bit aaaory with ai9ht. data bi.ta and 
a parity bit davalopad over addr••• and 
dat.a. Th• •-ry i ■ writal:11• and readable 
via the PCC and DSUCCM with tha TSSll 
oparatin9 •• • ■-ory controller. The TSSll 
autono■oualy read■ the JaA -ory once par· 
t.iaa ■ lot to fetch tha eight. control bit• 

SEC':'IOtf U 
Pa9a 18 

for the followi119 tiae alot. 'tile control 
bit°■ are ■ynchronou■ly latched at th• TSSR 
output at th• be9innin9 of each J.906 uaec 
tiae ■lot and are held valid for the 
r-inder of th• t1- alot to provide 
c:ootrol functioaa OIi a par t.iae alot baaia. 

7. 41 Th• UTG u■-a HYan of u• nsa · a 
ei9ht output coauol bit•• 'nlree 

bit• (IJ.O - A12) are uaed to Hlect. 1 Of 
8 -ry addraaa levala in the ei9ht 
EPt0Na/110N• that at.or• tile di9iul t.on••• 
TWo of UlaH bit• (IJ.O and All) are alao 
u .. d •• addr••• lucl• for th• t- Parity 
Sit Store EnoMa. Th• third bit. (Al2) i• 
uaed to enable t.11• appropriate parity bit 
at.ore &nCN. Three bit.a (All - AlS) are 
uHd aa input.a t.0 a l to I line decoder t.o 
enable l of 8 EraCNa/lOHa. ThaH three 
bite are alao uaad aa input• t.o a 1 of 8 
data ••lect.ar which Ml.Ct■ a parity bit 
col- iD the parity bit at.ore. And, one 
bit (M:TTSI ia uaed t.O -•k dat.a from 
appearing ac. the UTG output. for unuaad u­
alota. 

7, 42 1191\t. IPllCII■ or -■ are uaed to 
at.ore Ula di9iul tone• in Ula UTG. 

fll• circ:uit i• vi.rad to accept. either 27.>2 
(4K • 8) or 2SU (8K s I) EPll0Na. It. alao 
accept• l7a (lk 11: II a0Na. Th• prot.ot.ypa 
11••• 2732ar th• prcduct.ioa veraion 11••• a 
c-aiinadon of four 27>2• &114 four l7Aa. 

7. 43 Each t.on• occupiH the upper 8(10 
conti9uo11a l:lyt•• of -ry in • 

1024 byte -ry block. Th•nfora, • 
2732 EnOM ator•• four -•a and a l7A aoH 

at.or•• ei9ht. ton••• li9ht 27>2• all-
32 ton•• t.o be atored an4 four 27l2• •n4 
four 37Aa provide at.ora9■ of 48 ton••• 
Ton•• are ■torad •• true ai9n, _,nnllde 
invert.ad 8-bit ■11 255 cod• (ai9n l:lit, plua 
aaven data bi.ta). 

7.44 Tan bi.ta, AO throu9h At, fro■ tha 
addr••• counur provide th• addr••• 

of t.he at.orad ton••• Thr•• l:lita, AlO 
through A12, fr- the TSSll ••l•ct t.on•• 0 
through 7 in each EPJlCIM or a0N and the 
deairad E'1lCN or aaM ia enabled by tha l to 
8 line decoder which haa for it.a control 
input.a C.hr•• bit.a', All thro119h A15, from 
the TSH. 

7.4S Th• output circuit includ•• th• 
parallel input ••rial output re9iatar 

(PlSO) aa4 tbe parity 9eaarat.or. 

The PlSO racaivaa the I-bit parallel dau 
froa t.h• EPllCN/aaM parallel dat.a l:lu■ for 
all ti■a ■lot• and c:onvarta t.heH iAputa to 
a l2 t.i■a alot. 4 11111&, 16 bit.a par c.i­
alot, input for tha parity 9anerator. Th• 
ti.JM alot data foraat. ia •~ below. 

1t. ahOuld l:le noted that bita 0 t.hro119h 7 

are all Oa. 

ror ti- ■lot.a -■kad l:ly the ACTTS 

th• TSSll, the output fro■ the 
16 Oa. 

bit. in 
PISO .I.a 

7.46 Th• parity 9enarat.or includ•• two 
16-bic. re9iac.ara with vrit• only 

capability. one ra91atar addr••••• c.1-
alot.a 0 thro119h 15. Th• other ra9iac.er 

} 
'( 
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PISO OUTPUT TIME SLOT 01.TA FORMAT 

TlKE -------• 
MS8 

lS 14 13 12 11 10 9 B 7 6 5 4 

s 2 1 0 l 2 1 0 0 0 0 0 

1 
Ci 
N 

,-~--, , ________ , 
I I 

CHORD SEGMENT 
BITS BITS 

\ ----------------/ I 
TRUE SIGN • MAGNITUDE INVERTED 

■II 255 

l 2 1 

0 0 0 

L$8 

0 

0 
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eddreaaea ti- alota 16 thro119h 31. All 
bita in both of th••• req1atera ■u■t be Ht 
1- (0) for nor■al operation. ror thi■ 

condition. th• parity 9enerator check• the 
data input fros the PlSO and 9enerat•• a 
parity bit to provide odd parity output on 
the data bit atrea■• That i■, an odd 
nwaber of la in each 16 bit■ of output per 
ti- ■lot. Tb• parity bit loc:ation ia 
ahown in U•• UTG DATA OlffPUT PORM.\T ■h­
belov. 

It. ■hould be noted that bit.a l throucah 7 
ar• all oa. 

Even parity can be forced on ti- ■ lot■ 0 
throuqh 31 by writing the appropriate 
parity 9enerator rwg1ater ti•• alot bit or 
bit.a to a 1. Thi■ feature i• uaed for 
dia9no■tica. 

1.. Mainteaaace 

7.47 Each DSC. includinq the UTG. ha■ a 
.. intenenca ragiatar and an 

identification loopback regiatar. ly 
writing apecified bita of the .. 1ntenanc• 
r99i■ter active, th• three type■ of 
out9oin9 interrupt■ (parity. fault. and 
auaaary ■can) can be generated. Al ■o. one 
bit control ■ the out-of-aervice 1-p and 
another i■ looped 'back to th• 
identification loopback ragiater for 
control chennel verification. 'nl• 
identification loopback reg1ater. when 
read. return■ th• looped bit and a ••v•n 
bit trrG identification code. Each DSC he• 
• unique c:ode. 

K. lnterrupt ... i■ter 

7.48 Salt .. intenanca check■ are 
continually parfor■ed in th• UTG. 

Th• interrupt ra9iater ■onitora the outputs 
froa theH .. intenance circuit■ and when a 
fault occur ■, latch•• th• fault into an 
internal regi■tar and report■ to th• DSUC:011 
that • fault hea occurred. Thia i■ done 
autonoaou■ly and i■ indicated by the 
noraal l level on the 0SCFUI interface lead 
be~-•n the UTG and DSUC0K 901"9 to • 
0 leve1. The interrupt re9i■ter ia an 
8-bit ra9i■ter with both write and read 
capability. At thi■ ti-. only 5 bit■ are 
u■a~. Th• write function i■ uaed to -•k 
interrupt■• That i■, writing a l to • 
particular bit po■ition prevent• an 
interrupt fr- occurring at th• interrupt 
ra9i■ter rLTltff output (refer to Figura lll 
even though a fault ■ i9nel for that bit 
po■ition haa occurr..S at th• input to th• 
interrupt r .. i■ter. ~it.h the -■k written 
for all o■, all interrupt■ are enabled. If 
• fault occur• and i• reported to the 
0SUC011 ae previoualy deacribed. • 
aubaequent read~ c- be i■■ued to 
the interrupt regiater to deter■in• th• 
cauae of the interrupt. After a fault ha• 
Deen cleared, th• interrupt re9iater can De 
cleared by writing the a.Rllff bit in th• 
clear generate regiater to 1. 

7.41 Tb• S bit■ preaently uaed on th• 
interrupt regi■t•r are utilised•• 

follow■, One bit ia uaed to indicate th• 
lo•• of 4 KIi& clock at th• input to th• 
clock check circuit. One bit ind.I.cat•• th• 

SECTION 11 
••CJ• 22 

loaa of th• BK aync input to th• aync check 
circuit. One bit ind1cate■ th• aba•nce of 
the 8K aync 1np,at to the TSSR. Ari 

interrupt alao oc:cur• at thi ■ b1t poa1t1on 
if the parity invert b1t on th• TSSa ia ••t 
to a l for aay tiae ■lot poeition. One lu.t 
indicate■ tut • fault occlll'red in th• 
parity check circuit. And, one bit 
1n4icat•• the lo■a of the BK ■ync input to 
Ula parity 9enerator gate array, 
Maintenance circuit■ in th• trrG that caua• 
interrupt■•• a reault of th• abaence of 
4MJI& clock and IK ■ync can be checked 
durin9 dia9no■tic routine■ by diaablin9 th• 
clock and the aync aignal■ at the output of 
the DSUCON. 

11. Parity 

7.50 Extenaiv• parity ia used for fault 
detection 1n the UTG. P•r~ty 1• 

checked acroa■ •ddr••• and data for all 
tone■• The de■cription thet follov• 
iapliH th• UH of four IK by 8 ROMS (37A) 
an4 four 41t by I EPllCM■ (l7ll I for cone 
dat.a and t- 4K by 8 £PROK■ (l7lll . for 
parity. Thi• 1■ the arrang•-nt. uaad for 
the product.ion version of the UTG. 

7. 51 'nl• 10 bit■ AO through A9, aa aho..n 
in Pigure ll, prov~d• th• lo-r 10 

bit.a of addre■a (224 - 10231 for all ton••· 
The 3 bit■ A.10 throU9h A.12 ■elect l of 8 --ry addre■■ level■ (1 of eight tone■) in 
each 37A a0N, vtaereaa Al.O -d All ■-lec:t l 
of 4 -ry addr••• level• (1 of four 
tone■) in each l7l2 £PROK. And, the laat 
l bit■ All through A15 enable only l of the 
8 EPllCMa/10Ma which place ■ the addreaaad 
byte of data on the parallel dat.a bu■• 

7.52 

or o 
bit 
byte 

A coaputer pr09r- he• bean developed 
to detera~n• th• correct parity bit l 

that ■hould be loaded ·into the peuty 
ator• EPllOK■ for each addr••• and each 
of data a4dre■■ed. 

7.53 Parity bit■ for all ton•• located in 
l•••l• 0 thro119h l of each EPRCM and 

110N ■ re ■-cored in - £PROK while th• 
parity bita for all tone ■ located 1n 
level■ 4 throuth 7 for c.he l7A'R0Ha are 
located in ■-tber £PROM, Th•■- bit.a are 
arran9e4 in the parity bit ■tor• EPROK■ •• 
one bit X 100 -rd 9roupa, with the loveat 
addrea■able parity bit occupying th• lea■t 

■ignificant bit po■ition of location 224 in 
the O p&rit~ EPllCM, 

7.54 Addreaai119 for the■- parity bit■ ia 
•• deacribed here. Th• aa- 10 bit ■ 

AO through A9 t.Mt addr••••d th• 
EPRCMa/aoN• uaed. for at.orint th• di9ital 
tone■ provide th• 1-r 10 bit■ of addr••• 
for all parity bit■• lita AlO and All 
••l•ct oae of four -ry addr••• level ■ ,n 
aacll of the parity bit ■tor• EPRCIN■• Th• l 
to 8 line decoder, u■ed •• a 1 to l line 
decoder, i• controlled by All and allow• 
only one parity El'JIOM to be enabled ■t • 
ti■•• The eolian aelaction of the 800-b1t 
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UTC DATA OUTPUT FORMAT 

TIME------•> 
KSB 

15 14 ll 12 11 10 9 8 7 6 5 

s 2 0 3 2 0 0 0 0 

I 
c:; 
N 

\ I \ I 
I I 

CHORD SEGMENT 
BITS SITS 

\- -----/ 
I 

TRUE SIGN - KAGNITUl)E lNVEJlT!:0 
■II 255 

II 

4 3 2 1 

0 0 0 0 
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•lice of th• d••ir•~ parity bit■ i1 aadt by 

t~• lo! B da,a ••lec,or lllft1ch i• connect•~ 

,o th• e19h~ da,a ou, 1••4• of ,he s-ri,y 

EPaCNa and 1• con,rolled by bi~• All 

,hro119h .US. Th• reaul, la ,hat only 

1 pari,y Di, ia ou,pu, for each addrea1 

loca,ion. 

7.SS Al allown in F19ur• 12. ,11e par1,y 

counter ua•• th••-- clock iapu, a• 

the Mdr••• couaur. TIie ,_ counter• are 

•P•llr-iMd \hrOU9h aoftvare 

1niUaUution ot ~ VTG. 'ftle 10 Dit• AO 

thro119h At fr- uw parity counter are 

inpu,a to the parity check circuit a• 1• 

the PA10Al5 lead fr- the Tisa which 

repreMn,a parity aero•• AlO thrOUIJh All. 

In add1,1on. th• parity Dit ou,put tram the 

l of I dau ■elector and the I Dita froa 

t.~• parallel data Dua are ueed ■■ .inpu,a to 

the parity check circuit. 

7.56 1n,ernal u th• parity check circuit. 
,he 10 Di,a of addr••• frOII ,he 

parity counter and the parity reault acro■a 

AlO ,hrou9h .US frca th• TSSa are uaed •• 

input• ,o a parity 9enerator UM ou,pu, of 

'Which repr•••nt• the parity aero•• ,he full 

16 bit• of a44r•••• ft• I Dita of'deta are 

alao uaed •• input• to a parity •-•re,or. 

Th• ou,JN, fr• tll.•N t- par1ty 9anara,or• 

are eacluaive Oa■d. fll• outpu, froa uaia 

eacluaive oa circuit 1• parity ac:roa• 

16 bi,a of addr••• and I bi,a of data. 

Thi■ •19nal ia connected t.ct th• inpu, of • 

aecond eac:luaive oa circuit wt:ich ha1 for 

it■ o,her inpu, ,he parity bit frca ,he 

pari,y bit a,ore, lier• then, th• Fari,y 

developed aero■■ 4■,a and addr••• 1• 

CCIIIIS-r•d Oft a per tia• alot ba ■ i ■ wi,h th• 

parity Di,a atored in ,he pa.ri,y bit ator■, 

':°hi ■ outpu, ia connected to• nan4 9■t• 

~ich haa •• i,a o,her input• ■,robe pul•• 

for •••plint th• pari,y re ■ult ■ta ti•• 

'Wften it ia atable. 'nl• ou~put fr- thia 

nand circuit ia uaed aa an inpu, ,o the 

in,arrup, ra9iater. 

7.57 lonal operation reaulta in • 
hi9h-level l on the pari,y check 

circuit ou,put lead connected ,o the 

in,errupt re9iater for all ti9e alot•• 

llowever. if• probl- occura in ei,her the 

addr••• or par1,y co&antera. TSSa. l to I 

line decoder. any bit of tone data or 

pari,y in ,ha En0tt■ /ll0M■• th• 1 of 2 

decoder. or th• 1 of I decoder. th• out.pu, 

fro■ ,he par1,y check circui, ,-• 1- 0 

wtten ■,robbed and latch•• a PARlHT fault in 

the in,errup, re91a,er llhich i ■ repor,,d to 

the DIUC:01'1 via th• DS::ri.» interface lead 

between the WG and tM IISUC:QK. 

COlll'EUIICE ClRCUlT • ff2J4 

7.51 Th• ft12J4 circuit pack provide■ th• 
func,ion of conference callin9 for 

No. S EIS. Only thr•• party conference 

calla are parfor,aed Dy th• T112l4. The 

preaent Tll2J4 deeifn allow• two >•pore. 

conference calla to De parforaed 

■iaultaneoualy on• ■in9l• Tll234 c:ircu~, 

pack. ln addi,ion ,o th• >•party callin; 

faa,ure. the conference circuit ia uaed for 

•11uay line verification,• •• -11 ••• in 

conjunction wi,h the •••rvic• evaluation 

■yat•••• 

7,$9 auay l1na ver1fication involve• 

pr~•••a.n9 o! ,he ■19nalin9 bit■ in 

addition ,o the noraal COftferance 

procea■ a.n; of th• Pell ■1911&1■• Thi■ 

verihea ue OIi• or OIT•l'IOok •tatua of Ula 

line in queeta.on aftd uu.a r••u•• ,,._,. an 

• in1.erchan9e of the A ■i9nalu9 ltita be 

perfonecl • t!I• 1Acoa£af ,aae '101.e. Th• 

foll-inf ••-Pl• illu■uat•• uua proc•••· 

, • 60 Aa•- a 2•pany call 1• 1a pr09raH 

bet-•n part1•• A au •• fll• 

-,.rator 1• r•.-•ted to ••rify the A 

pany• • UM to ... U • call 1• Ul4"4 ua 

pr09reH. 'ftl• ... S &U recanU911r•• t.M 

call a• • J•pon. emafereace call wi.tb c.119 

c,perator l:lridt•d on aa uw C party. lt. 1• 

recavired tbat. tlle A a1tuliat 111, fr- tae 

A pany be OUtP\lt - 'both tlM • alld C 

(opera,or) C.1JN al0t• alllll \llat c.he A 

ai9nali119 ~it fr- c.119 a .. rty be placed on 

th• A party'• O'lltfoin9 tiae •lot. Th• 

interchant• of the a1,-11n9 Ilic.• uk•• 

place in th• Tll:ZJ4 •• pan of ,u 
conferencint al9or1c.1111. 

7 .11 1 c. allo11ld lie acted that Whea tbe line 

1a ••rUied, tlle C (operac.orl uapuc. 

tiae alot to t.be CC oauua Ul• cod• 

(oa,r). aiaey U,ae ••rU1cec.1• -11• auat 

be cmat1911red •• 11141cated ....,. • na, 1•. 

the A parc.y i• u.e liM to be ••rifled. ue 
I pany 1• c.he NCOIMI parc.y of tlw on91na1 

call, aM the c party 1• CM operac.or. A, 

•• an4 C refer reepectively to t.h• fire,. 

••conll, •114 third t.i.99 alota aaai9nad to 

the conference CODD•cti-• 

7.62 A block dia9raa of the coaference 

circuit. lCC:I i• ■hown ill r19ur• 1•. 

Thia circuit can be Mparaud 1nt.O t­

dU,inct troupe - • fuac,ional 9roup and • 

Mintenance 9roup, fll• f11acu.ona1 9roup ia 

the circuitry wllich perfo.raa tne ac,11al 

c:onferencin9 f1111ction. fll• Ma.nt.enance 

9roup 1• ad4it10A&l cuciuc.ry wha.ch 

parfonaa -ic.orint aA1I check1119 and 

paraita aoft-re ace••• t.o eaerci•• t.h• cc 

hard-re. 

p. hacu.N&l 

7. 6J bfer to Fi9ur• 14. T.1Jli119 aftd 

aynchroniuuon ai9ula required tor 

operation of c.h• C:C er• derived Cr• the 

4MK%c:Jal and Ula IUYX a19ule Wl\ic:h are 

input• fr• tl'MI DIUC:CM. "nli• c:irc,u,. 

t.iai.119 and eyncM•iution, alao eupplie• 

the clock ■19nala required 11y ,he DIP■ • 

TheH are a"- in ritur• 14 aa 4"U, 

4Mlal, and 4MHZO. 4NHZ 1• IINll to con,rol 

th• frequency of eac:)I DSP clock 9eMrawr: 

4MJU% 1• 11■•4 to Aih dat.a bi,a i•- ••ch 

DSPr 4MIISO 1• uae4 to MUI. llau llite ou, 

of ••ch ••• NNYIIC:. OC:O and lCO are uaed 

for ayachrOQi&ation of ue DSPa. 

7. M Proper opintioe of the CC 1a 

6ete.rained by control 1i9nala 

(C011Ta01. %5 on '19111'■ 14. Conuol ai9nala 

are received fr• ua. IIOdlll.• cooc.rol un~c. 

IMCU) via ,he DIUC:CIN. Tb• ••u c_,rol 

■action HrY•• •• the diatri•ution po"'' 
for th••• ai9nala •~ •• C1M in 

F19ure 14. The ■- ai9na1a are input ■ c.o ,he 



CD-5D03S•Ol • ISSUE 1 • IEC'1'1011 11 

a&int.enance re9i•t.•r• loop re9i■t.er. clear 
r•9i•t.■r. parit.y check r-,i■t.er. t.ia■ •lot. 
•U•cc re9ucer• (TSaa■ 1. ia"rrupc 
r-,i■car. par1t.y 9eaerac.or. and u.. DIP 

coat.rol au eucua r.,i•t•r•• 

'7. H COIIU'Ol •ifft&le perfom oitller a 
vr1u t.O or a road fr•• l'09iet.or. 

At. the end of a writ.• or rNd ....- u • 

H9iH.er in tM er:. aa au ..... -u pulN 
(MW 111 r1,ure 141 1• rnaned 1oO &lie NCU 

YU t.M DSUCCN. Thi• .1,-1 iadicat.•• oaly 
Ulat. a vrite or read -• perforaed by tM 
a■-ciat.ed Nl9i•t.er. 'llhea a read-• 
1• ••nt. to a part.iClllu l'091eter. tM 
r-,iet.■r cl-k• -t t.he dau chat. ••iet.e at 
it.a input.. ftia dau appear• on t.he DTaD 
laad an4 ie eent. t.O Ula ICU via Ula DSUC0M 

at.• 2,041 MIi& rat.e. 

, • 66 h h re1111ired &hat. t.b• DIP• M NHt. 
prior co each n- cooeerenc• ca11. 

oaES1:T and 1aurr are uNd t.o enable t.hi• 
function in ua• ODIP aad lDSP reepec\i'Hly. 
'ftlea• r■ Nt. pulN■ an 11&"9V1ded by t.M 
clear 9enerat.e r.,iaur. ftie r.,iat.or 
produe•• a ei1119le ,u1N ~put. in uao 
deaired bit. poeit.ion When addroe .... It. i• 
not. required co r_..r the et.at.a of 1.llie 
r-,1at.ar. einca the re,iet.er ain.-t.ically 
cl••r• after each vrit.e, Th• clear 
9enerat.e re9iat.er ia aleo uHd c.o clear Ula 
par1t.y faYlt. re9i•t•r ill t.he parit.y cheek 

••~• array •• -11 aa the interrupt. 
r-,iat.er. 

'7,6'7 flier• are t.- t.~ •lot Nleet. 
ra9iet•r• (Tlla■ I in t.M CC. The 

t.ia• elot. Hlect. re9iet.er t•t.• array ia • 
per t.uae dot. cont.roller 1mich i• UHd ill 
conjunct.ion vit.h a 31A aaiory to produce 
ei9h~ cDntrol out.put.a for every J,106 ueec 
c,;.a. ■ lot., ft• llA h funct.i-lly UHd aa 
a 32 a 9•bit. -ry vith ei9ht. dat.a bit.a 
and• par1t.y bit. developed c,ver addr••• and 
dac.a. Th• -ry i• vrU.able and readable 
via t.he PCC and DSUCOM vi,U t.M fllll 

oper•t.1n9 a•• -ry cOftt.roller. ft■ nsa 
aut.o-ou•ly read• t.l\e llA ~ onca per 
t.ia• •lot. t.o fet.ch the •itht. control bit.a 
fort.he foll-int t.iae aloe.. ft• coouol 
lut.a are eynchronou•ly lat.ctwd at. t.lle fllll 
out.put. at. t.he be911111i119 of each J,tol uaac 
t.111• aloe. ano are llald valid for 1.11a 

r■-in4er of tlle t.iaa aloe. to prc,vida 
control funct.ion• on a par u.ae elot. 'Da•ia. 

'·" ft• cc UH• only five of t.h• OTlla■ 
a19ht. out.put. c:oat.rol b1ta. TWO bit.a 

(OllY and llSYI are UNd t.o coatrol ~ 

dat.a input. t.o t.M O aad 1 DIPe 
r .. pect.ively, OM bit. (DIPIY!IIC:I h ..... t.O 

aynchroni&e UM t.1--alot. dau input.a t.o 

••ch DIP vit.h t.ha pr09r- t.hat. preNnt.ly 
r .. id•• in &noK• and ellbN~11■nt.ly raaida 
vit.hin each DSP 1n IIOH, fllie bit. 1■ 

brou,ht. hi9h (11 for \ha firet. act.iv• t.iM 
■lot. aeaociat.ad.vlt.h Heh DIP, Thi• ••rial 
pulH t.rain (t.- pulH■ -•1-) i,a UHd aa 
en input. t.o Ula t.1111119 and aync cirnit., 
The output.a froia Ule 1.i■in9 and eync 
circ11it. •• • reaul1. oft.ha DIPIY11C are OC:O 
aM lCO wtiich are input.• t.o t.he O and 1 
DSPa reapectively, Th• 05Pa r■-in in • 
•u•peniad at.at.a· (t.he pr09ra■ doe• n0t. 
cont.inY■ l unt.il • CO pYl•• 1• racaived. 
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fteH pulN• ara t.iaed ( l per fr_ I t.o 

occur a1. t.be t.iae ue dau for tM firat. of 
the thr- d ... alou ••aociat.ecl viUI a DIP 
1a l••ed int.a UM DIP 111pu1. IMlffer, One 
bit. (DIAaltl 1• uN4 oa a par uae-alot. 
baaia t.D ,re,,•1. parit.Y faulu U..t. are 
.. ~ ill t.M ~it.y check circuit. fr­
N&af 1&&0Md ill&o IJle J2•b11. parity faul1, 
"91•"'9r ill t.be ,.ri1.y Cheak circuit, flli• 
lllit. al.ao ,re,,onu I.MN .... pari1.y faul1. 

ai911&la fr- WC11rriDt - Ille IISCl'al 
1aurfaco 1... bet.-• '&lie cc aad I.he 

DIUCCN. MOCMr bit. (lNUICI ie aleo taHcl 

- a .. r ~ ■lot. laaaie AM all- parity 
fau11.a, 1.11&1. are ••t.oe1.ed ill ..... par1t.y 
ctleck circuit.. to be lat.cMII illt.0 t.ha 
l2 bit. parit.y fault. r .. iat.er ill u.a parit.y 
ctwck circllil., but. prevent.• t.lleH faYlL• 
fr• Niaf npon.d t.o Ula DIUC:QII on th• 
DSCJ'a ai9nal lead, 

,.,. fl\e cc UH■ -ly t.- of Ula lTaa·. 
eifht. Out.pul. CDIIUOl bit.a, flleN t.­

ltha (OOSY aad lOIYI are uaad t.D coat.rol 
t.11e ..... NI.put. fna Ulo O and lDSPa 
reapecn.iY9lY• ft■N bit.• ar• Nt. hifh (l l 

tor CM .... t.iae aloe.a Nloct.ed for u• 
OlSY &114 UIY bi.U ill t.M OTSU, 

lnllft dau t.D die CC ie fr• t..he Ti■- Slot. 
lnt.ercllante Ullil. (TSIUI •1a 1.he DIUCCM, 

fllie ~ ia a 4.096 NII&, 32 t.i■e alot.. 
1, DI.a par U.. aloe.. Hrial bit. ■t.r•-· 

fte 1Dpu1. 1.iae elot dat.a loraa1. ie •"­
bel-. 

'7.70 Th• l2 t.iae aloe.a of dau are 
recloclr.ed and t.Mn UMd •• an iaput. 

t.o t.be parit.y CMCk circuit., ~e parny 
chock circuit. includ•• t.- !l•bit. re91et.ar• 
vil.h read only capabilit.y, Oil• re91.•t.•r 
nad• parity iaput error■ for l.i.■- elot.a o 
t.hr01119h lS, Th• ouer r•91.at.er read■ 

parity error■ for~ ■lot.• 16 Ulrou,h ll, 
lauraal t.o IJle parity cbeck e1rcu.i.t.. t.ha 
dau iap111, (16 bil.al for .. ch t.iae ■lot. H 

CMCked lor odd pari1.y. 1f ba.4 (••••> 
parit.y ia det.ect.od for ••Y t.iae ■lot., t.he 
error for t.Jlal. t.iae ■101. i■ la1.chod .i.nt.o 
UM corrHpondillf uaa aloe. po■it.ion ill Ula 
nlat.ed "9i.a1.er. 1■ .. di.Uon t.o la1.chu9 
UM parit.y error iat.D CM Nti■t.er. t.tM 

erl"OI' h al.eo n,ort.ed t.o CM DSUCC:11 v1a 
uaa men. ■a.tnal lead, If • ,-rit.y error 
occura .... 1• raponed c.o Che DIUCCN •• 
,raviouly ••ecribed. • ••...-•t. read 
-- caa 1M 1HIM4 t.0 CM ,-rit.y CMCk 
CirCUil. loO det.eraiaa iM t.iaa ■lot. I.Mt. 
UUHd t.lle taull., Aft.er a tault. Ila■ DMD 

claared. I.lie parit.y c--■ek cireuit. re9.i.eur• 
cu N cleared by vriu .. I.be CLalelllt 1111.1. 
1a t.bo clear r.,1■1.er u 1. two -•k bit.a 

. (DIASK aad DIAlltl are provided i■ t.M OTssa 

for iahibi1.i119 Ula pari1.y check par11.y 
arrora. 'ftleN bit.a -r• .. ■cribed 

prewioualy. 

7,71 The l'CIUCPl bit. ia t.lMI •1nt.ana11c• 
r•tieur cu be uad I.O force •••n 

padt.y - t.he dat.a o~put. fr• U.. paUt.Y 
check cirnit, Thie affacu t.1'e par1t.y on 
all t.iJN ■lot.•• rorcin9 even par1c.y w11.h 
Pc:HICPl doe• not. cau•• a fault. 1• t.he parny 
checker i.11 1.!'la par1t.Y check circ11it., Aleo. 
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CD-SDOJS-O1 - ISSUE l - SECTION Il 

c: INPUT TIME SJ.OT DI.TA FORMAT 

TIME----• 

14 13 12 11 10 9 8 7 6 s 4 

2 1 0 l 2 l 0 A • C D 

\------------/ ,----------/ \----/ 
I I 

CHOJU> SEGIIDl'T 

BITS IITS 

I 
S IGNIJ.lllG 

IITS 

\--------------------------------! 

Si:CTION II 
Pa9e 28 

I 

TRUE SIGN - MAGNITUOE IIIVER'TED 
au 2SS 

l 2 1 

E F G 

\--------! I 
E,P, "G 

BITS 

I.SB 

0 

p 
A 
ll 
1 
T 
y 

(ODDI 
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t~• aoaence of the IK aync input to the 
parity check c1rcu1t cau••• the PCSYNCE 
interrupt bit in U\e interrupt re91ater to· 
be aet. 

7,72 Fi9ur• 15 ahova the ti■• alot 
aaa19n111ent for■at required Dy th• CC. 

Aa ahovn. up to lO ti- alota are available 
for a CC, Th• reaerved ti- alot1 can be 
even or odd 11 1hovn, The 30 ti■e 1lot1 
are divided into 10 9roU11• of three each, 
tach 9roup cona1ata of every tenth ti•• 
alot, ••••• ti.a• alota o. 10, and 20 for 
the firat 9roup. Any of the DIP• can be 
aaa19ned to any of th• 10 9roupa. 'nl• 
aaa19n111ent of the firat ti- alot in th• 
f1rat 9roup 1• not reatricted to t1•• 
alot o aa ahovn, but can ran9e fre111 O 
throuc,h ll, Ho-var, it ia re~uired that 
every tenth ti■• al9t ~onaat be ■a1nta1ned, 
~•t ia, it the fir■t 9roup ia aelecte4 to 
be ti•• alota 1, ll, •~ 21, the tenth 
,r~up of ti•• llOtl -Uld 'De 10, 20, and 
n. 
7,73 Th• DSP 11 a pr09raaaable di9ital 

a19nal proce11or, 'nl• pr09ra■ for 
each DSP i1 pre ■ently contained in eaternal 
EP•:)Ha, T'n• frequency of th• DSP 11 
CO:\troll•d by the 4MH& clock >ffllCh 1• 
derived frcn the •Y•t•• clock, 

7,74 

la l 

(!)) 

!cl 

Id: 

( ., 

If l 

~• taak for each DSP in the CC 1a aa 
foUowa: 

Input l ti•• alota of l6•b1t data 
(&PCM b1ta and tha A throu9h ~ b1ta 
plu• th• parity blt), 

Per tom a l•port contere:\ce 
al9or1tha on the 8 PCM b1ta 
contain•~ 1n the 3 ti■• alota. 

Per!o:,a a t1•••alot interchan9e on 
t~• A throu9h G Dita for th• l ti•• 
alota, 

Co=!l1na the PCM output bita for each 
ti~• &lot with the proper A throu9h 
G b1ta, 

Ge:1erate an 
outp,a PCM 
G bl':. ■ for 
a!fu thia 
parity bit 
output, 

od~ parity 
b1ta an4 

each t1■e 
parity bit 

poait1on 

bit over th• 
the A throu9h 

alot, And, 
1 or 0 to the 
of the data 

Provide a •••n• for forc1n9 bad 
(eve:\i parity on th• data output 
under •sternal pr°'ra■ control ua1n9 
the Cl control bit on the DSP. 

(9) Additional function• can be 
pertor■ed by so. 11. and sn. 

7,75 A brief functional deacription of th• 
DSP 1/0 lead• ahown in F19ure 14 ara 

91ven Delo-~. 

7,76 01 receive ■ th• aerial data frOl9 the 
par~ty check circuit and 00 trana~ita 

••rial data to th• parity 9enerator, 1SY 
ind1:ataa th• atart cf a data tranafar to 
the input b~ffer an~ 1:K ia uaed to ahift 
!l1ta into the input bu!fer via 01, ~so 
en4blea the atart of a data ,ransfer fr~ 

the output buffer a~ OCK 1a uaed to ahlft 
b1,a ou, of the ou,pu, buffer via 00. 

7.77 Control input CO 1• teated by the DSP 
pr09r-. nae 1npu, eync~on1ua '"• 

DSP pr09ra■ with the 1npu, of the f1rat of 
,he three ,iae alota aaaoc1ated w1tn ,ne 
particular CSP, Cl. so, 11, an4 STI are 
uaed 1n con;unc,1on w1U\ the DSP control 
and ata,Ya r••ia,era, 

7.71 Data OYtput fr- ea:h ac:1ve DSP 
cona1a,a of three tiae alot■ of 

4,096 MIi&, 16 bi,a ,.r ,1_ a10,. data with 
odd parity. Th• latter 1a true prov1d1n9 
that the aaaoc1ated DSP control re91a:ar 
haa the leaat ai9nificant blt written to a 
1. 'n\e other bita are don', car••· 
Wr1tin9 the leaa, e19nifican, bi, ot thia 
re91ater ,o a 0 reaul,e in bad (ever.) 
parity on ,he data outpu, for th• ,n1rd 
ti•• alot aaaociated with the conference 
call and Hta th• PGPEIUI in tne ,n,arrupt 
re9iater. 'nl• output• fro■ ,he DSPa and 
the O\l,puta fr- an idle tiae alot 
ai.aYlator are ■llltiplesed to fona l2 L~• 
alota of 4,096 KIi&, 16 b1,a per u•• alot. 
data, Th• for■at for the active,,... alo,a 
u ahovn below, 

1.79 1~1• ,1ae alota are filled w1th lS Oa 
an~ a 1 1n th• parity bit pc:~ltlOft to 

provide odd parity. Th• outp., da,a 1• 
reclocked and then uaed aa the input to the 
per1,y 9enera,or, 

7.10 Internal to th• par1,y 9anera,or, the 
data input (16 b1tal for aac~ :1ae 

alot 1a checked for o4d parity. lf bad 
(even) parity 1a detec,ed for any ti.a• a1O, 
aa ind1ca,ed prav1oul!y, the error 1a 
latched into ,ha PGPtU D1, poa1t1on of tha 
in:errupt re91ater and 1• repor,ad to the 
0su:0t1 v1a the 0scru; a19nal laad. 

1.81 The par~ty 9anerator include• t-
l6•b1t re91atara w1,h write only 

capability, On• re91atar addr••••• ,1■• 
alo,a 0 thro.1h 15, 'nl• other ra911ter 
addr••••• ,iae alota 16 throu9h ll, All 
b1,a 1n both of th••• re91atera ■uat be aat 
1- (Ol for nonul OjjHC■ tion. For thia 
condition, ,he parity 9enerator check• the 
data inpu, and 9eneretee • per1ty bit to 
provide odd parity output for each ,1■a 
alot. Thia ia done even thou9h • parity 
bit error haa already been detected and 
reported Lo the DSUCOK •• previously 
deacr1bed. 

7.12 Th• parity 9enerator data output 
for■at i• th• .. - •• tha, ahown 

above aacept ,hat 1, ia delayed 1n tiae. 
It should be noted that idle ti- alota are 
filled vith 15 Oa and a 1 1n Lha parity D1, 
poa1t1on. Aleo, the A throu9h G Dita have 
been a lot in,erchan9ed ae deacr1bad 
previo.aly. Even parity can be forced on 
ti•• alota o throu9h ll 'by wr1t1n9 the 
appropriate parity 9enerator re911tar ti•• 
alo, Dlt or bit• to al, Thi• fea,ure 1, 
uaed for d1a;~oatica. 

St:~1011 Il 
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Q. Maintenance 

,.al Lich 0SC. 1nclu41n9 the CC. haa a 
••intenance re91ater and an 

1dent1f1ca,1on 1-p11ack re91ater. ly 
wr1tin9 ap,ecif1ed bit• of the aaintenance 
re9iater active. the three type• of 
OYt9oin9 interrupt• , .. rity, fault. aft4 
a-.ry acanl can Ille tenerated. Alao, 01'le 
bit control• the out of aervice 1 .. p and 
another U 1-ped llack to the 
identification ,_p11ac• r.,1ater tor 
control channel verification. Th• 
identification 1-pbeck re91ater, Wilen 
read, retYrn• the looped bit and a ••v•n 
bit CC identification code, Each DSC haa a 
11:11~u• cOd•• rinally, one bit of the 
iuintenance re91ater 1• provided to force 
~ad (ever.) parity output fr~ the parity 
check t•t• array. 

7.a, Sal! aaintenance check• art 
continually pertonaed in the CC. ':'h• 

1nterrYpt re91ater aonitora the output• 
tr- th••• aaintenance circuit• and When a 
faYlt occur•. latch•• th• faylt into an 
internal re9iater and report• to th• 0S'UCOH 
that a fault haa occurrad. Thia 1a done 
autonor.1oi11ly and i• indicated by the nonaal 
1 level on the DSCFUI interface lead 
bttweer. th• CC and 0SUC~ 901n9 to • 
O lave:. Th• interrupt re;uter 11 an 
!-~~t re;11ter w~th beth ltt'ltt and r•a~ 
cap&t~llty. At thll tu••· only ••v•r. IUtl 
are ua•~. The -r.1te fur.ct1or. 11 \latd to ,....k 1nterru~t1. ":'hat 11. wr1t1n9 • 1 tc • 

st:-=1 o:: 1 r 
Paqt l1 
J2 ht?U 

particular bit poaition prevent• ar. 
interrYpt fr- occurr1n9 at the interruFt 
re91ater r~TIIIT OUtPllt even Ulou9h a fa\llt 
a19nal for that blt poa1t1on Ilea occurrec 
at the input to the interrvtn re91eter. 
With the -•• written for a11 01, all 
1AterrYpta are enabled, lf a fault occuza. 
and 11 reported to the DIUC0M aa previoualy 
deacr1Md, a aubaequent read c-.nd can be 
1••-• to u.a 1ntarr11Pt re911ter to 
detenain• the cayae of the interrupt. 
Ah•r • fault haa llleen c.\eared, tt,e 
interrupt re91ater can lie cl•ar•d by 
vr1tin9 th• CI.Al~"T blt in the clear 
9enerate r•tiat•r to 1, 'nl• , bita 
preaently uaed on the intarrvr- re91ater 
ara Utlli&ed aa toll-•• 

One bit ia veed to 1odicat• th• lo•• of 
4 KIi& clock •t th• 1npoit to th• clock Check 
circuit, One bit 1nd1catea th• 101a of th• 
IK eync input to the aync check c1rc\11t. 
One bit ind1catea th• abaence of the 
IK 1ync inpYt to th• OTIS~. M intarrvpt 
alao occyr1 at thia bit poa1t1on, if th• 
parity invert blt (PlHV) on th• OTSSA ,a 
••t to• 1 for any t~M 1lot poe1,1or.. 
Mother bit provide• th••••• f1o111c,1on tor 
the lTISl, One blt 1nd1cate1 th• lOGI o! 
the IK ■ync iopvt to th• ,.r,ty 9ener1to: 
9at• array. On• b1t 1nd1cate1 the aa••n~• 
of the IK 1ync &npvt to th• ,.r,,y check 
9•t• array. M~. one bit 1nd1catea that • 
p■ :.ty e:ro: haa been detecte: on t~• data 
input to th• parity 9enerato:. 
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