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ABSTRACT

This project proposes an PABX connection adapter which can connect between PABXs. This
connection adapter also uses to connect between PABX with incoming telephone lines. The MT 83980 is
used as switching to connect between lines. The microcontroller MCS51 is used to control all of the

operations.
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AIVIITEL Digital Switch!
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ISSUE & May 1995

Features

Ordering Information

. Mitel ST-BUS compatible MT89800C 40 Pin Ceramic DIP ‘

MT8980DE 40 Pin Plastic DIP |

MT89800P 44 Pin PLCC !

MT89800L 44 Pin QFP
-40°C to +85°C [

- 8-line x 32-channel inputs

+  8-line x 32-channel outputs

Description
- 256 ports nan-blocking switch

This VLS| ISO-CMQS device is designed for
- -Single power supply (+5 V) switching PCM-encoded voice or  data, under:
microprocessor  control, in a modern . digital |
exchange, PBX or Central Office. It provides |
simultaneous connections for up to 256 64 kbit/s |
channels. Each of the eight serial inputs and outputs

Low power consumption: 30 mW Typ.

* Microprocessor-cantrol interface consist of 32 64 kbit/s channels muitiplexed to form a
. 2048 kbit/s ST-BUS stream. In addition, the MT8980
« Three-state serial outputs pravides microprocessor read and write access to

individual ST-BUS channels.

Cs o FO Voo Vss ODE ;

| 1 ] ! ‘

Y Y T ] :
STi0 —->- ' STe0
sTit STot
STi2 . Sedal » Data Parallei STo?

sTi3 o Memory s ‘°_al »STe3 i

STi4 Parelle . i eri »5Tod | !

Controt Re: 4 P . |

STis —p»] Convertsr . I il Connection .| . | Comvene STos | |
STi6 > i .- Memory - e STo8
st ¢ )'l Contral Interface l"‘"’ . - *_Sjl’c_\?

- S 0 B

™ = . - 7 .- ) . :
DS CS RW As/ DA D7/ CsTo .
B . . - e - . - e— -

Figure 1 - Functional Block Diagram- ) i !
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40 PIN CERDIP/PLASTIC DI
Figure 2 - Pin Connections
Pin Description
Pin#
40 4 4 Name Description
DIP |PLCC]| QFP
1 2 40 | DTA |Data Acknowledgement (Open Orain Qutput). This is the data acknowledgement
on the microprocessor interface. This pin is pulled low to signal that the chip has
processed the data. A 909 Q, 1/4W, resistor is recommended to be used as a pullup.
24 | 3-5 | 41- | STi0- [ST-BUS Input 0 to 2 (Inputs). These are the inputs for the 2048 kbit/s ST-BUS input
43 | STi2 [streams. -
5-9 { 7-11 | 1-5 | STi3- |ST-BUS Input 3 to 7 (Inputs). These are the inputs for the 2048 kbit/s ST-BUS input
STi7 |streams. ’ Toee- .
10 | 12 Voo |Power Input. Positive Supply. '
nip13y7 FOi |Framing 0-Type (Input). This is the input for the frame synchronization puise
for the 2048 kbit/s ST-BUS sireams. A low on this input causes the intemal counter
to reset on the next negative transition of C4i.




Pin Description (continued)

Pin #
Name Description

40 | 44 | 44

Dip (PLCC| QFP

2| 14 | 8 | Cai |4.096 MHz Clock (Input). ST-BUS bit cell boundaries lie on the alternate falling
edges of this clock.

13- | 18- | 9-11 | AC-A2 |Address 0 to 2 (inputs). These are the inputs for the dddress lines on the

15 17 microprocessor interface.

16- | 19- | 13- | A3-A5 |Address 3 to 5 (iInputs). These are the inputs for the address lines on the

18 | 21 15 microprocessor interface.

19 | 22 16 DS |Data Strobe (Input). This is the input for the active high data strobe on the
microprocessar interface.

20 1 23 17 | R/W |Read or Write (Input). This is the input for the read/write signal on the
microprocessor interface - high for read, low for write.

21 24 18 CS |Chip Select (Input). This is the input for the active low chip select on the
microprocessor interface

22. | 25- | 19- | D7-D5|Data 7 to § (Three-state I/O Pins). These are the bidirectional data pins an the

24 | 27 | 21 microprocessor interface.

25- | 29~ | 23- | D4-DO{Data 4 to 0 (Three-state I/O Pins). These are the bidirectionat data pins on the

29 | 33 | 27 microprocessor interface.

30 | 34 | 28 | Vg |Power Input. Negative Supply (Ground).

31- | 35- | 29- | STo7- |ST-BUS Output 7 to 3 (Three-state Odtputs). These are the pins for the eight 2048

35 | 39 | 33 | STo3 |kbit/s ST-BUS output streams.

36- | 41- | 35- | STo2- |ST-BUS Output 2 to 0 (Three-state Qutputs). These are the pins for the eight 2048

38 | 43 | 37 | SToO [kbit/s ST-BUS output streams.

39 | 44 | 38 | ODE |Output Drive Enable (Input). If this input is held high, the STo0-STo7 cutput drivers
function normally. If this input is low, the STo0-STo7 output drivers go into their high
impedance state. NB: Even whendDE is high, channels on the STo0-STo7 outputs
can go high impedance under software control.

40 1 39 | CSTo |Control ST-BUS Qutput (Complementary Output). Each frame of 258 bits on this

’ ST-BUS output contains the values of bit 1 in the 256 locations of the Connection
Megory High.
6, 18,1 12, | NC [No Connection.
28, | 22,
40 | 34,
44




Functlonal Descrip.tion

E}

in recent years, there has been a trend in telephony
towards digital switching, particularly in association
with software control. Simultaneously, there has
been a trend in system architectures towards
distributed processing or multi-processor systems.

In accordance with these trends, MITEL has devised
the ST-BUS (Serial Telecom Bus). This bus
architecture can be used both in software-controlled
digital voice and data switching, and for
Interprocessor communications. The uses in
switching and in interprocessor communications are
completely integrated to allow for a2 simple general
purpose architecture appropriate for the systems of
the future.

The serial streams of the ST-BUS operate

continuously at 2048 kbit/s and are arrangedin 125

ys wide frames which contain 32 8-bit channels.
MITEL manufactures a number of devices which
interface to the ST-BUS; a key device being the
MT8980 chip.

The MT8980 can switch data from channels on ST-
BUS inputs to channels on ST-BUS outputs, and
simultaneously allows its controlling microprocessor
to read channels on ST-BUS inputs or write to
channels on ST-BUS outputs (Message Mode). To
the microprocessor, the MT83980 looks like a memory
peripheral. The microprocessor can write to the
MT8980 to establish switched connections between
input ST-BUS channels and output ST-BUS
channels, or to transmit messages on output ST-
BUS channels. By reading from the MT8980, the
microprocessor can receive messages from ST-BUS
input channels or check which switched connections
have already been established.

By integrating both switching and interprocessor
communications, the MT8980 allows systems to use
distributed processing and to switch voice or data in

Hardware Descriptlon

Serial data at 2048 kbiV/s is received at the eight ST-
BUS inputs (STIO to STi7), and serial data is
transmitted at the eight ST-BUS outputs (SToO to
STo7). Each serial input accepts 32 channels of
digital data, each channel containing an 8-bit word
which may represent a PCM-encoded analog/veice
sample as provided by a codec (e.g., MITELs
MT8964).

This serial input word is converted into parallel data
and stored in the 256 X 8 Data Memory. Locationsin
the Data Memory are associated with particular
channels on particular ST-BUS input streams.
These locations can be read by the microprocessor
which controls the chip.

Locations in the Connection Memory, which -is split
into high and low parts, are associated with
particular ST-BUS output streams. When a channel
is due to.be transmitted on an ST-BUS output, the
data for the channel can either be switched from an
ST-BUS input or it can originate f{rom the
microprocessor. If the data is switched from an
input, then the contents of the Connection Memory
Low lacation associated with the output channel is
used to address- the Data Memory. This Data
Memory address corresponds to the channel on the
input ST-BUS stream on which the data for switching
arrived. If the data for the output channe! originates
from the microprocessor (Message Mode), then the
contents of the Connection Memory Low location
associated with the output channel are output

directly, and this data is output repetitively on the

channel once every frams until the mlcroprocessor
intervenes.

The Connection Memory data is received, via the
Control Interface, at O7 to D0. The Control Interface
also receives address information at AS to A0 and
handles _the microprocessor control signals CS,
DTA, R/W and DS. There are two parts to any

an ST-BUS architecture. . address in the Data Memory or Connection
AS A4 A3 A2 At A0 HEX ADDRESS LOCATION
0 X X X X X 00 - 1F Coantrol Register *
1 0 0 0 0 a 20 Channel 0F
1 0 0 0 0 1 21 Channet 17
1 1 1 1 1 1 3F Channet 311

* Writing to the Control Register is the only fast transaction.
1'Memory and stream are specified by the cantents of the Control Register.

Figure 3- Address Memory Map



Memory. The higher order bits come from the
Control Register, which may be written to or read
from via the Control Interface. The lower order bits
come from the address lines directly.

The Control Register aiso aflows the chip to
braadcast messages on ail ST-BUS outputs (i.e., to
put every channel into Message Mode), or to split the
memory so that reads are from the Data Memary and
writes are to the Connection Memory Low. The
Connection Memory High determines whether
individual output channels are in Message Mode,
and allows individual output channeis to go into a
high-impedance state, which enables arrays of
MT8980s to be constructed. [t also controls the

CSTo pin.
All ST-BUS timing is derived from the two
signals C4i and FOI.

Software Control

The address lines on the Control Interface give
access to the Control Register directly or, depending
on the contents of the Control Register, to the High
or Low sections of the Connection Memory or to the
Data Memory.

If address line A5 is low, then the Control Register is
addressed regardless of the other address lines (see:
Fig. 3). If AS is high, then the address lines A4-AQ
select the memory location corresponding to channel
0-31 for the memoary and stream selected in the
Control Register.

The data in the Cantrol Register consists of mode
control bits, memory select bits, and stream address
bits (see Fig. 4). The memory select bits allow the
Connection Memory High or Low or the Data
Memory to be chosen, and the stream address bits
define one of the ST-BUS input or output streams.

Bit 7 of the Control Register allows split memory
operation - reads are from the Data Memory and
writes are to the Connection Memory Low.

The other mode control bit, bit 6, puts every output
channel on every output stream into active Message
Mode; i.e., the contents of the Connection Memory
Low are output on the ST-BUS output streams once
every frame unless the ODE pin is low. In this mode
the chip behaves as if bits 2 and O of every
Connection Memory High location were 1, regardless
of the actual values.

{unusad)
Mode Memory Stream
Caontral Select Address
Bits Bits Bits
7 6 5 4 3 2 1] o i T
BIT NAME DESCRIPTION
7 Split When 1, al subsequent reads are from the Data Memory and writes are to the Connection
Memory |Memary Low, except when the Control Register is accessed again. When 0, the Memory
. Select bits specify the memory for subsequent operations. In either case, the Stream
Address Bits select the subsection of the memory which is made available.
8 Message |When 1, the contents of the Connection Memory Low are output on the Serial Output
Mode streams except when the ODE pin is low. When 0, the Connection Memory bits for each
) * |channel determine what is output. "~ T
5 (unused)
4-3 Memory |[0-O - Notto be used -— e e
Select Bits |0-1 - Data Memory (read only from the microprocessor port)
1-0 - Connection Memary Low
1-1 - Connection Memory High
2-0 Stream |The number expressed in binary notation on these bits refers to the input or output ST-BUS
Address |stream which correspands to the subsection of memary made accessible for subsequent
Bits operations.

1

Figure 4 - Control Register Bits



No Corresponding Memory Per Channel

- These bits give Osif read. Control Bits
7 8 5 4 3 2 1 0
BIT NAME DESCRIPTION
2 Message |When 1, the contents of the corresponding location in Connection Memory Low are
Channel |output on the location’s channel and stream. When 0, the contents of the corresponding
location in Connection Memory Low act as an address for the Data Memory and so
determine the source of the connection to the location’s channel and stream.
1 CSTo Bit |This bit is output on the CSTo pin one channel early. The CSTo bit for stream O is output
first.
0 Output |If the ODE pin is high and bit 6 of the Control Register is O, then this bit enables the
Enable |output driver for the location's channel and stream. This allows individual channels on
individual streams to be made high-impedance, allowing switching matrices to be
constructed. A 1 enables the driver and a O disables it.
Figure 5 - Connectlion Memory High Bits
Stream Channel
Address Address
Bits Bits
7 & 5 ¢ 3 2 1 0 *
~k
BIT NAME DESCRIPTION
7-5%. Stream |The number expressed in binary notation on these 3 bits is the number of the ST-8US
Address |stream for the source of the connection. Bit 7 is the most significant bit. e.q., if bit 7 is 1,
Bits®  |bit 6is 0 and bit 5is 0, then the source of the cannection is a channel on STi4.
4-0* Channel |The number expressed in binary notation on these 5 bits is the number of the channel
Address |which is the source of the connection (The ST-BUS stream where the channel lies is
Bits* defined by bits 7, 6 and 5.). Bit 4 is the most significant bit. e.q., if bit 4 is 1, bit 3is 0, bit 2

is 0, bit 1 is 1 and bit 0 is 1, then the source of the connection is channel 19.

“If pit 2 of the corresponding Connection High location is 1 or if bit 6 of the Control Register is 1, then these entire
8 bits are output on the channel and stream associated with this location. Otherwise, the bits are used as indicated
to define the source of the connection which is output on the channel and stream associated with this location.

Figure 6 - Connection Memory Low Bits

-



If bit 6 of the Control Register is 0, then bits 2 and 0
of each Connection Memory High location function
normally (see Fig. 5). If bit 2 is 1, the associated ST-
BUS output channel is in Message Made; i.e., the
byte in the corresponding Connection Memory Low
location is transmitted on the stream at that channel.
Otherwise, one of the bytes received on the serial
inputs is transmitted and the contents of the
Connection Memory Low define the ST-BUS input
stream and channel where the byte is to be found
(see Fig. 8).

If the ODE pin is low, then all serial outputs are high-
impedance. |If it is high and bit 6 in the Control
Register is 1, then all outputs are active. If the ODE
pin is high and bit 6 in the Control Register is 0, then
the bit 0 in the Connection Memory High location
enables the output drivers for the corresponding
individual ST-BUS output stream and channel. Bit
0=1 enables the driver and bit 0=0 disables it (see
Fig.-5).

Bit 1 of each Connection Memory High location (see
Fig. 5) is output on the CSTo pin once every frame.
To allow for delay in any external-control circuitry the
bit is output one channe! before the corresponding
channel on the ST-BUS streams, and the bit for
stream O is output first in the channel; e.g., bit 1's for
channel 9 of streams 0-7 are output synchronously
with ST-BUS channe! 8 bits 7-0.

Applications

Use in a Simple Dlgital Switching System

Fig. 7 shows the interface between the MT8380s and
the filter/codecs. Fig. 8 shows the position of these
components in an example architecture.

The MT8964 filter/codec in Fig. 7 receives and
transmits digitized voice signals on the ST-BUS input
Da, and ST-BUS output Dy, respectively. These
signals are routed to the ST-BUS inputs and outputs
on the top MT8980, which is used as a digital speech

- switch.

The MT8964 is controlled by the ST-BUS input D¢
originating from the bottom MT8980, which
generates the appropriate signals from an output

channel

in Message Moade. This architecture

optimizes the messaging capability of the line circuit
by building signalling logic, e.g., for on-off hook

detection,

which communicates on an ST-BUS

output. This signalling ST-BUS output is monitored
by a microprocessor (not shown) through an ST-8US

input on the bottorn MT8980.

Fig. 8 shows how a simple digital switching system
may be designed using the ST-BUS architecture.
This is a private telephone. network with 256
extensions which uses a single MT8980 as a speech
switch and a second MT8980 for communication with

the line interface circuits.

A larger digital switching system may be designed by |
cascading a number of MT8980s. Fig. 9 shows how ’

four MT8980s may be arranged in 2 non-blocking |
configuration which can switch any channel on any |
of the ST-BUS inputs to any channel on the ST-BUS

outputs. p
Figs. 7 and 8 show how MT83980s can be used with
MT8964s to form a simple digital switching system.
STo0=pmn
STi0 ~e—
8980 used .
speag " MTE980
switch
<—+0x MTBI64 '
=  —Dpg FikenCociac Line Oriver
=0 and 1
e R c 2-10 4- '
'_....‘._( Wire
. Y Signalli Convertar
STo0 B e e ] nalling
ST o ogic
ﬁ:ﬁgg{a‘;‘i > Line interfaca Clrcuit with 8964 Filtsr/Codec
8 19¢
control and MT8gg0
signalling

Figure 7 - Example of Typlecal Interface between 8980s and 8964s for Simple Digital Switching System



condition is maintained (ESt.remains high) for the
validation period (tgrp), Vc reaches the threshold
(Vysy) of the steering logic to register the tone pair,
latching its carresponding 4-bit code (see Table 1)
into the output latch. At this point the GT output is
activated and drives v, to Vpg. GT continues to drive
high as long as ESt remains high. Finally, after a
short delay to allow the output latch to settle, the
delayed steering output flag (StD) goes high,
signalling that a received tone pair has been
registered. The contents of the output latch are made
available on the 4-bit output bus by raising the three
state control input (TOE) to a logic high. The
steering circuit works in reverse to validate the
interdigit pause between signals. Thus, as well as
rejecting signals too short to be considered valid, the
receiver will tolerate signal interruptions (dropout)
too short to be considered a valid pause. This facility,
together with the capability of selecting the steering
time constants externally, allows the designer to
tailor performance to meet a wide variety of system
requirements.

Guard Time Adjustment

In many situations not requiring selection of tone
duration and interdigital pause, the simple steering
circuit shown in Figure 4 is applicable. Component
values are chosen according to the formula:

taec=tor+tare
tio=toa+tGra
The value of tgp is a device parameter (see Figure

11) and tgec is the minimum signal duration to be
recognized by the receiver. A value for C of 0.1 pFis

tarp=(ReCrlin(Voo/(VooVrsvl
Voo tora=(RiColln(Voo/Vrs)
G Rp=(RyRY(R;+Ry)
SYGT
Ry Rz
ESt

a) decreasing tgre: (tare<tgra)

tarp=(R Clin{Vpo/VogVrsdl
taTa=(RpCrlinVoo/Vrsy
Rp=(RAMA+AS)

b) decreasing tgra; (tarr>tara)

Figure 5 - Guard Time Adjustment

Digt | TOE | INH | ESt | Q. | Q4 | Q5 | q

ANY | L X H z z z | z ¢

1 H X H Q Q a 1

2 H X H 0 0 1 g ]

3 H X H 0 0 1 | 1]

4 H X H 0 1 0 V]

5 H X H Q 1 Q 1

8 H X H 0 1 1 0

7 H X H o] i 1 1

8 H X H { o] ¢} 0

9 H X H 1 0 0 1

0 H X H 1 0 1 o |,

. H X H 1 o 1 v

2 H X H 1 1 0 o |

A H L H 1 1 o 1!

8 H L H 1 1 1 Q }

o] H L H 1 1 1 1

0 H L H 0 0 0 0 .

A H | H L r

8 H H L undetected, the output codel |
will remain the same as the|!

C H H L |previous cetected code '

0 H H L ;

Table 1. Functional Decode Table

L=LOGIC LQW, H=LOGIC HIGH, Z=HIGH IMPEDANCE 'v

X = DON'T CARE

recommended for most applications, leaving R to be
selected by the designer.

Different steering arrangements may be used té*
select independently the guard times for tone

present (tgrp) and tone absent (tgra). This may be
necessary to meet system specifications which place
both accept and reject limits on both tone duration
and interdigital pause. Guard time adjustment also
allows the designer to tailor system parameters
such as talk off and noise immunity. Increasing tgec
improves talk-off performance since it reduces the
probability that tones simulated by speech will
maintain signal condition long enough to be
registered. Alternatively, a relatively short tgeg with
a long tgg would be appropriate for extremely noisy
environments where fast acquisition time and
immunity to tone drop-outs’ are required. Design
information for guard time adjustment is shown in
Figure 5.



power-down and Inhibit Mode

A logic high applied to pin 6 (PWDN) will power down
the device to minimize the pawer consumption in a
standby mode. It stops the oscillator and the
functions of the filters.

inhibit mode is enabled by a logic high input to the
pin 5 (INH). It inhibits the detection of tones
representing characters A, 8, C, and D. The autput
code will remain the same as the previous detected

code (see Table 1).
Differential Input Configuration

The input arrangement of the MT88700/MT88700D-1
provides a differential-input operational amplifier as
well as a bias source (Vge() Which is used to bias the
inputs at mid-rail. Provision is made for connection of
a feedback resistor to the op-amp output (GS) for
adjustment of gain. In a single-ended configuration,
the input pins are connected as shown in Figure 10
with the op-amp connected for unity gain and Vgey
biasing the input at '1,.Vpp- Figure 6 shows the
differential  configuration, which permits the
adjustment of gain with the feedback resistor Rs.

Crystal Oscillator

The internal clock circuit is completed with the
addition of an external 3.579545 MHz crystal and is
normaily connected as shown in Figure 10 (Single-
Ended Input Configuration). However, it is possible
to configure several MT88700/MT8870D-1 devices
employing only a single oscillator crystal. The
osciliator output of the first device in the chain is
coupled through a 30 pF capacitor to the oscillator
input (OSC1) of the next device. Subsequent devices
are connected in a similar fashion. Refer to Figure 7
for details. The problems associated with
unbalanced loading_ are not a concern with the
arrangement shown, i.e., precision balancing
capacitors are not required.

O - AAA~ MT88700!
c: R IN+ MT28700-1
Lo >
r—O- -
IN-
O AV
C, R
Rs GS
R
3 Rz
VRM
I o

Ditterential Input Amplitler
Cy=Cy=10 nf
Ry=R,=Rs=100 kQ
R,=60kQ, R3=37.5kQ

Rgm 205
Ro+Rs

All resistors are =1% tolerance.
All capaciters ere =3% tclerance.

VOLTAGE GAIN (A, diff)= %5_
1

INPUT IMPEDANCE

1 2
Znoirs) =2/ R+ T)'é')

Figure 6 - Differential Input Configuration

___..] To OSC1 of next
[¢] MT88700/MTB8700-1
FOPEN [ A%
0sCt —1 0sCc2
- |
0sc2 —t—' I-—— QSC1
C
C=30 pF
X-t2l=3 575545 MHz
Figure 7 - Oscillator Connection
Parameter Unit Resonator
R1 Ohms 10.752
L1 mH 432
Cc1 pf 4.984
Co pF 37.915
Qm - 896.37
Af % =02%

Table 2. Recommended Resonator Specifications
Note: Qmequality factor of RLC model, i.e., 1/2ZIfR1C1.
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EXPLANATION OF EVENTS

A) TONE.BURSTS DETEGTED, TONE DURATION INVALIO, QUTPUTS NOT UPDATED.

8) TONE #n DETEGTED, TONE DURATION VALID, TONE DECODED AND LATCHED IN QUTPUTS

) END OF TONE #n DETECTED, TONE ABSENT DURATION VALID, OUTPUTS REMIAN LATCHED UNTIL NEXT VALID
TONE.

D) OUTPUTS SWITCHED TO HIGH IMPEDANCE STATE. !

£) TONE #n + 1 DETECTED, TONE DURATION VALID, TONE DECODED AND LATCHED IN OUTPUTS (CURRENTLY
HIGH IMPEDANCE).

F ACCEPTABLE DROPOUT OF TONE #n + 1, TONE ABSENT DURATION INVALID, OUTPUTS REMAIN LATCHED.

Q) ENO OF TONE #n + 1 DETECTED, TONE ABSENT DURATION VALID, OUTPUTS REMAIN LATCHED UNTIL NEXT
VALID TONE. )

EXPLANATION OF SYMBOLS

Vi DTMF COMPOSITE INPUT SIGNAL.

ESt EAALY STEERING OUTPUT. INDIGATES DETECTION OF VALIO TONE FREQUENCIES.

SYGT  STEERING INPUT/GUARD TIME OUTPUT. DRIVES EXTERNAL RC TIMING CIRCUIT.

Q,-Q, 4-8IT DECODED TONE OUTPUT. ’

s OELAYED STEERING OUTPUT. INOICATES THAT VALID FREQUENCIES HAVE BEEN PRESENT/ABSENT FOR THE
REQUIRED GUARD TIME THUS CONSTITUTING A VALID SIGNAL.

TOE  TONE OUTPUT ENABLE (INPUT). A LOW LEVEL SHIFTS Q;-Q, TO ITS HIGH IMPEDANCE STATE.

tEE  MAXIMUM OTMF SIGNAL DURATION NOT DETECED AS VALID

tagc  MINIMUM DTMF SIGNAL DURATION REQUIRED FOR VALIO RECOGNITION

to MAXIMUM TIME BETWEEN VALID DTMF SIGNALS.

too MAXIMUM ALLOWABLE DROP OUT DURING VALID DTMF SIGNAL.

top TIME TO DETECT THE PRESENCE OF VALIO DTMF SIGNALS.

toa TIME TO DETECT THE ABSENCE OF VALID DTMF SIGNALS.

terp  GUARD TIME.TONE PRESENT.

tgra  GUARD TIME, TONE ABSENT.

_Figure 11 - Timing Diagram




Features

.

Dual SLIC

Ringing generation

On-hook transmission
Transformerless 2-4 wire conversion
Constant current feed

Battery Feed to the line

Tip Ring reversal capability

Over current protection

Off-Hook detection

Logic interface for SHK, RC, LR, ESE, LCS
Metering injection

Wide Vg operating range

Minimum instaliation space

ESE ramped output

Applications

DUAL OPS SLIC
Preliminary Information

Aol 1955

ISSUE 3

Ordering Information

MH88622 -1, -2,-3,-5 40 Pin SIL Package

0°C to 70°C

Description

The Mitel MH88622 is a Dual Subscriber interiace
Circuit which provides a complete interface between
the telephane lines a dual codec, requiring a dual rail
supply, battery and dc supply for ringing generation.

The functions provided by the MH88622 includes 2-4 -

Wire conversion, constant current line feed,
signalling and control. The SLIC manufactured using
thick film hybrid technology which offers high voitage
capability, reliability and high density resutting in a
significant area saving on the printed circuit board. A
complete C.0. type solution can be implemented
with minimal external components. Different variants
line

are provided to meet different country
impedance, they are:
Pair Gain .
. CT2 -1 220Q + (820Q // 115nF)
Cordless local loops -2 600Q
-3 370Q + (620Q // 310nF)
-5 200Q + (680Q // 100nF)
SHK1 LCS1 LCs2 SHK2
Loop
T . Loop
Supervision Supervision
Over Current Over Current [
Protection & Protection &
LR1 . - Constant Constant . . tR2
Line Orivers/ r—— Uine Orivers/
: Current Feed o : ne2
Rlﬂé} Fesd rrent Fe Current Feed ) Feed AING2
VX1 ( - VX2
VR1 24 Wire __. . Ring Generator 2-4 Wire vR2
£S11 Conversion Conversion EsLZ
ESEt ESE2
VOD VEE AGND V8at DCRI RC1 RF1 AF2 RGV RG1 RC2

Figure 1 - Functional Block Diagram

[



TiP1

1 RGV 21

RING1 2 RG1 22
VBAT 3 NG 23
ocAt 4 NC 24
GND S RC2 25
Estt € LA2 26
€S 7 VOO 27
VR! 8 GND 28
SHK1 9 VEE 29
Lcst 10 VX2 30
VX1 11 LCS2 31
VEE 12 SHK2 32
GND 13 VR2 33
vDOo 14 ES€2 a4
LR1 15 £Si2 35
AC1 16 GND 36
NC 17 OCAI 37
NC 18 vBat 38
AF1 19 RING2 39
RF2 120 ] TIP2 40

Pin Description

Figure 2 - Pin Connections

Pin # Name Description :
1 TIP1 | Tip Lead. Connects to the “TIP" lead of subscriber line 1. :
2 RING1 | Ring Lead. Connects to the “RING" lead of subscriber line 1.
3 Vgar | Battery Voltage. Typically -48V dc is applied to this pin. This should be connected to pin 38
of the hybrid on the PC8.
4 DCR! |DC Ringing Voitage Input. A continuous 120V dc is applied to this input to achieve
90Vrms ringing. This shouid be connected ta pin 37 of the hybrid.
5 GND | Ground. This pin should be tied to pins 13, 28 & 36 on the PCB.
ES!1 | External Signal Input (Input). A continuous signal should be applied to this pin which will
be switched to “Tip” and “Ring” of subscriber 1.
7 ESE1 |External Signal Enable (Input). The external signal to the subscriber 1 is controlied By'a™
logic level applied to this pin. )
8 VR1 Receive {Input). 4-Wire GND referenced audio input for subscriber 1.
9 SHK1 | Off Hook Indication {Output). A logic low output indicates when subscriber 1 equipment
has gone off hook.
10 LCS1 |Loop Current Set 1. Logic 1 gives [ e = 40mA, Logic 0 gives Iy = 25mA
1 VX1 Transmit (Output). 4-Wire, GND referenced audio output for subscriber 1.
12 VEE | Negative Supply Voltage. -5Vdc. Connects to pin 29 of the hybrid on the PCB.
13 GND | Ground. Return path for VDD, VEE, VBat & DCRI. This pin should be connected to pins 5,
28 & 36 of the hybrid on the PCB. ’
14 VDD . | Positive Supply Voltage. +5Vdc. Cannect to pin 27 of the hybrid on the PCB.
15 LR1 Line Reversal. A logic 1 applied to LR1 will reverse the “Tip” and "Ring” to subscriber 1.
This pin has an internal pull down. .
16 RC1 Ringing Control (input). A logic leve!l applied to this pin enables ringing to be applied
across Tip and Ring of subscriber 1.




pin Description (Continued)

et

Pin# Name Description

17 NC No Cennection. This pin should not be connected.

18 NC No Connection. This pin should not be connected.

19 RF1 Ringing Frequency Node 1 (input). A capacitor is connected between RF1 & RF2 and
determines the frequency of the ringing generator.

20 AF2 | Ringing Frequency Node 2 (Input). Two capagcitors are connected between RF1& RF2
and from RF2 to AGND. This determines the frequency of the ringing generator.

21 RGV | Ringing Gain Voltage. Connects to RG1 through a resistor to reduce the output ringing
valtage. When left apen circuit output ringing voltage is 9QVrms.

22 RG1 Ringing Gain Node 1. Connects to RGV through a resistor to reduce the cutput ringing
voltage. When left open circuit output ringing voltage is S0Vrms.

23 NG |No Gonnection. This pin shouid not be connected.

24 NC No Connection. This pin should not be connected.

25 RC2 | Ringing Control (Input). A logic level applied to this pin enables ringing to be epplied
across Tip and Ring of subscriber 2.

26 LR2 | Line Reversal. A logic 1 applied to LR2 will reverse the “Tip" and “Ring" to subscriber 2.
This pin has an internal pull down.

27 vDO | Positive Supply Voltage. +5Vdc. This pin should be connected to pin 14 of the hybrid on
the PC8B.

28 GND | Ground. Return path for VDD, VEE, VBat & DCRL. This pin should be connected to pins 5,
13 & 36 of the hybrid on the pcb.

29 VEE | Negative Supply Voltage. -5Vdc. This pin should be connected to pin 12 of the hybrid on
the PCE. : )

30 VX2 | Transmit (Output). 4-Wire GND referenced audio input for subscriber 2.

31 LCS2 |Loop Current Set 2. Lagic 1 gives ILaop = 40mA, Logic 0 gives tLoop = 25mA.

32 SAK2 | oft Hook Indication (Qutput). A logic high output indicates when subscriber 2 equipment
has gone off hook. :

33 VR2 | Receive (Input). 4-Wire GND referenced audio input for subscriber 2.

34 ESE2 External Signal Enable (Input). The external signal to subscriber 2 is controlled by a logic
level applied to this pin.

35 _ESI2 ‘External Signal Input. A continuous signal should be applied to this pin which will be
switched to “Tip” and “Ring" of subscriber 2..

36 GND | Ground. This pin should be tied to pins 5, 13 & 28 on'the pcs.

37 DCRI | DC Ringing Voltage input. A continuous 120Vdc is applied to this input to achieve 90
Vrms ringing. This should be connected to pin 4 of the hybrid on the PC8.

38 VBAT | Battery Voltage. Typically -48V dc is applied to this pin. This should be connected to pin 3
of the hybrid on the PCB. . .

39 RING2 | Ring Lead. Cannects to the “Ring” lead of subscriber line 2.

40 TIP2 | Tip Lead. Connects to the “Tip” lead of subscriber line 2.




Off-Hook and Dial Pulse Detection

The SHK pin goes low when e DC loop current
exceeds a specified level. The threshold level is
internally set by the bias voltage of the switch hook
detect circuit.

Dial pulse can be detected by monitoring the
interruption rate at the SHK pin. These dial pulses may
need to be debounced by the systems software.

Ring Trip Detection

The interface permits detection of an Off-Hook
condition during ringing. If the subscriber set goes
Ofi-Hook when the ringing signal has been applied,
the DC loop current flow will be detected within
approx. 100msecs and the SHK output will go fow.
The ringing is automatically disabled by the internal
hardware.

Longitudinal Balance

High Voltage Capability

Inherent in the thick film process is the ability of the
thick film process dielectric strengths of greater than
1060 VAC or 1500 VDC. The thick film process
allows easy integration of surface  mount
components such as the high voltage bi-colar power
wransistor line drivers. This ailows for simpler, less
elaborate and less expensive protection circuitry
required to handle high voltage transients and fault
conditions caused by lightening, induced voitages
and power line crossing.

On Hook Transmission

The MH88622 provides for on-hook transmission
which supports features such as Automatic Number

‘ identifications (ANi).

Loop Length

The MHB88622 can accommodate loop length of up to

2000Q minimum (including the subscriber
Precision laser trimming of resistors in the hybrids equipment).
ensures good overall longitudinal balance.
The interface circuitry can operate in the presence of
induced longitudinal currents of up to 40mA rms at
60Hz.
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Figure 4 - Typical Protection Circuit



Functional Description

The SLIC uses a Transformerless 2-4 Wire converter
for each subscriber which can be connected to a
CODEC to interface the 2-Wire subscriber loop to a
ime division muttiplexed (TDM), pulse cade
modulated (PCM), digital link.

powering of the subscriber line is provided through
precision battery feed resistors on the hybrid. The
thick film hybrid circuit contains. control, signailing
and status circuits which combine to provide a
complete solution simplifying the manufacture of line
cards.

Approvals

FCC part 68, CCITT, DOS CS-03, UL 1459, CAN/
CSA-22.2 NO. 225-M90 and ANSI/EIA/TIA-464-A are
system level safety standards and performance
requirements. As a component of a system, the
MH88622 is designed to comply-with the applicable
requirements of these specifications.

Battery Feed

The SLIC is designed for a nominal battery voltage
of -48 Vdc and can provide the constant feed current
for 1500Q loop under this condition.

The interface circuit is designed to be operated up to
a maximum of -60V dc battery feed voitage without
damage, providing a minimum loop length capability
of 2000€.

There is zlso a function on the SLIC that provides for
Tip-Ring reversal.

Current Limit

Primary over current protection is inherent in the
current limiting feature of the battery feed circuit.

Current limiting is provided for both Tip and Ring
unbalanced conditions.

The maximum loop current limit is set internally on
the interface and current limiting does not affect the
longitudinal or the signal balance of the device. To
set I,
set o0 to 26mA the LCS pin may be left open circuit
or tied low (Logic 0).

to 40mA tie the LCS pin high (Logic 1), to

- The MHB88622 provides control of an extemal signal-

Two Wire Port Termination Impedance

The Tip/Ring impedance (Z,) is fixed for each
variant.

Transmit and Receive Gain

The transmit and receive gain of the MH883822 is
internally set.

Internal Ringing Generator

The MH88622 offers an on board ringing generator
requiring only two external passive components and
a DC voltage source to produce a sing wave of
between 17Hz to 68Hz.

An internal signal is amplified by a user programmed
amount and is applied to Tip and Ring. The
programmabie gain must be set using RGV and RG1
to ensure that distortion of the ringing signal is
minimised.

With Vgar = -48Vdc and Vpeg = +120Vce and the
ringing voltage = 90Vrms RGV and RG1 should be teft

open circuit. By adding an external resistor between

RGV and RG1 it is possible to reduce the rnging
voltage applied by the driver section to Tip and Ring.

The DC voltage source should be continuously applied

to the MH88622. The ringing voltage will only be
-applied when the RC pin of the relevant subscriber is
activated.

Typ. Frequency . CF1, CF2
(H% (nF)
17 100
25 63
35 47
50 33

Table 1 - Ring Generator Capacitor Selection

12-16kHz Meter Pulse

ta ammemn o -~

path to the driver. A 12/16 KHz conmtinuous signal
should be applied to the ES! pin. Control of the ESE

input allows the metering signal to be transmitted to |

the line with a ramped up and down amplitude to
reduce noise on the line. Typical ramp time is 10mS.

l
!



Features

. Loop start and ground start capabilities

. Transformerless 2-4 wire conversion

. Programmable transmit/receive gain with 0d8
defaults

. Programmable input impedance with 600Q and
2000 defaults
Programmable network balance with 600<,
900Q, and AT&T compromise default

. One loop start & two ground start relay drivers
Line state detection outputs

. Forward loop, reverse loop, ring ground, tip
ground, ringing voltage

«  +5V operation

« On-hook audio reception (to accommodate ANI)

Applications
Interface to Central Office for:

« PBX

+  Key Telephone System
+  Channel bank

+  Voice Mail

. Terminal Equipment

« Digital Loop Carrier

PRI S R ]

Central Office Interface Circuit
Preliminary Information

Aprit 1995

ISSUE §

Ordering Information

MH88632 40 Pin SIL Package

0°C to 70°C

Description

The Mitel MH88632 Central Office Trunk interface
circuit provides a complete audio and signalling link
between audio switching equipment and a central
office. The functions provided by the MH88632
include 2-4 Wire Hybrid conversion, programmable
transmit and receive gains, programmable line
impedance and programmable network balance. The
device is fabricated using thick film hybrid
technology which incorporates various technologies -
for optimum circuit design and very high reliability.

RING TiP VDO VEE AGND RV FL RLRGTG
R XK
4
Status
Oetection -
XLA
el —
o Temnination
’ ’ Receive - Xy
LRC X Lo%p.ﬁelay Gain | glgi((g)
LRO & fver T . 24 Wire Hybid - ™~
gre A l | Trén§mit GTX1
5R0 . . 1 4 ain GTXa
GRC K Ring (}mum Network -~
GRD ¥ Oriver urapedin.? Batance ’
! VRLY RGND  Z1Z7225007300 NS Nt N2 NATT

Figure 1 - Functional Block Diagram
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Figure 2 - Pln Connections

Pin Description

Pin # Name Description
1 TP Tip Lead. Connects to the “Tip” ar “Ring” lead of Central Office.
RING | Ring Lead. Connects to the “Ring” or “Tip" lead of the Central Office.

3 XLA | Loop Relay Contact A. Connects to XLB through the loop refay (K1) cantacts when the

relay is activated. Activates internal active termination circuitry.
XLB | Loop Relay Contact B. See XLA for description.

5 XLC | Loop Relay Contact C. Connects to XLD through the loop relay (K1) contacts when the
relay is activated. Activates internal active termination circuitry.

8 XLD |Loop Relay Contact D. See XLC for description

7 IC Internal Connection.This pin is internally connected and must be left open.

8 GRD | Ground Relay Lead Relay Drive (Output). Connects to the Ground Ring Lead Relay Coil,”
used for Ground Start applications. A logic low activates the relay. An internal clamp diode

-from VRLY to GNOD is provided.

9 IC * | Internal Connection. This pin is internally connected and must be left open.

10 IC Internal Connection. This pin is internally connected and must be left open.

11 RGND | Relay Ground. Retumn path for relay supply voitage.

12 VALY |Relay Pasltive Supply Voltage. Normally +5V. Connects to the relay coil and the relay
supply voltage ’

13 LRD . | Loop Relay Drive (Qutput). Connects to the Bias Relay coil. A logic low activates the

) relay. An internal clamp diode from VRLY to LRD is provided.

14 BRD |Bias Relay Drive (Qutput). Connects to the Bias Relay coll, used for Ground start
applications only. A logic low actlvates the relay. An internal clamp diode from7 VRLY to BRD
is provnded

15 LRC. |Loop Relay Control (Input). A logic high activates the Loop Relay Drive output (CRD). The:

Loop Relay activates internal circuitry which provides a DC termination across Tip and
Ring. Used for line seizure and dial pulsing.




Pin Description (Continued)

Pin & Name Description

16 BRC | Bias Relay Control {Input). A logic high activates the Loop Relay Drive output (BRD),
used for Ground start applications only. This input should be connected to logic high when
not used.

17 GRC | Ground Ring Lead Relay Controtl (Input). A logic low activates the Ground Ring Lead
Relay Drive output (GRD), used for Ground Start applications only. This input should be
connected to logic high when not used.

18 AGND | Analog Ground. 4-Wire ground. Normally connected to System Ground.

19 NATT | Network Balance AT+T Node, Connects to N1 for a network balance impedance of AT&T
compromise (350Q + 1kQ / 210nF); the device's input impedance must be set to 600Q.
This node is active only when NS is at logic high. This node should be left open circuit when
not used.

20 N1 Network Balance Node 1 (Input). 0.1 times the impedance between pins N1 and N2 must
match the device's input impedance, while 0.1 times the impedance between pins N1 and
AGND is the device's network balance impedance. This node is active only when NS is at
logic high. This node may be terminated when not used (i.e., NS at logic low).

21 N2 Network Balance Node 2 (Output). See N1 for description.

22 2900 |Line impedance 900 Node. Connects to Z1 for a line impedance of 9S00 This node
should be leit open circuit when not used.

23 Z1 Line Impedance Node 1 (Input). 0.1 times the times the impedance between pins Z1 and
Z2 is the device's line impedance. This node must always be connected.

.24 2 Line Impedance Node 2 (Output). 0.1 times the times the impedance between pins Z1
and Z2 is the device's line impedance. This node should be left open circuit when not used:

25 Transmit (output). 4-Wire ground (AGND) reférenced audio output.

26 RX Receive (Input). 4-Wire ground (AGND) referenced audio input.

27 GTX0 | Transmit Gain Node 0. Connects to GTX1 for 0dB transmit gain.

28 GTX1 |Transmit Gain Node 1. Connects to a resistor to AGND for transmit gain adjustment.

29 GRX0 | Receive Gain Node 0. Connects to GRX1.for 0dB gain.

30 GRX1 | Receive Gain Node 1. Connects to a resistor to AGND for receive gain adjustment.

31 IC Internat Connection. This pin is internally connected and must be left open. ]

32 Z600 |Line Impedance 600a Node (Qutput)., Connects to Z1 for a line impedance of 600<2. This
pin shouid be left open circuit when not used.

33 NS | Network Balance Setting (Input. The logic leve! at NS selects the rietwork balance
impedance. A logic O enables an internal balance equivalent to the input impedance (Zin).
While a logic 1 enables an external balance 0.1 times the impedance between pins N1 and
AGNDbalanced to 0.1 times the impedance between pins N1 and N2. The impedance
between N1 and N2 must be equivalent ta 10 times the input impedance (Zin).

34 TG Tip Lead Ground Detect (Qutput). A logic low output indicates that the Tip lead is at
ground (AGND) potential.

35 RL Ring Loop Detect (Output). In the on-hook state, a logic fow output indicates that reverse
loop battery is present. In the off-hook state, a logic low output indicates that reverse loop
current is present. Reverse loop refers to the Tip {ead negative with respect to the Ring
lead.

36 RV Ring Voltage Detect (Qutput). A logic low indicates that ringing voltage is across the Tip

and Ring leads. Note that this output toggles at the ringing cadence and not at the ringing

frequency.




Pin Description (Continued)

Functional Description

The MH88632 is a COIC (Central Office Interface
Circuit) used to interface to Central Ofiice 2-Wire
Anzlog Trunks. The COIC provides both Loop start
and Ground start interface capabilities.

Approvals

FCC part 68, DOC CS-03, UL 1459, CAN/CSA 22.2
No0.225-M90 are all system (i.e., connectors, power
supply, cabinet, etc.) requirements. Since the
MHB88632 is a component and not a system, it
. cannot be approved as a stand alone part by these
standards bodies. However, when installed into 2
properly designed system, the MH88632 has been
designed to meet the CO Trunk Interface
requirements of FCC, DOC, UL and CSA, and thus
enabling the complete system to be approved by
these standards baodies. -

To meet the regulatory high voitage requirements, an
external protection circuit is required. The protection
circuit shown in Figure 9 is matched to the MH88632
and ensures than they meet the high voltage
requirements of FCC, DOC, CSA and UL when
installed in a properly designed system.

Products are designed in accordance with meeting
the above requirements; however, full conformance
to these standards is dependent upon the application
in which the hybrid is being used, and therefore,
approvals are the responsibility of the customer and
Mitel will not have tested the product to meet the
above standards. -

DC Loop Termination

The DC loop termination circuitry provides the loop
with an active Dc load termination when a logic low is
applied to the LRC (Loop Start Relay Contral) input.
the termination is similar to a DC resistance between

:
— 1
Pin# Name Description i
37 FL Forward Loop Detect (Qutput). In the on haok state, a logic low output indicates that =~ |’
forward loop battery is present. In the off-hook state, a logic low output indicates that
forward loap current is present. Forward loop refers to the Ring Lead negative with respect
to the Tip lead.
—m———t
ag RG | Ring Lead Ground Detect (Qutput). A logic low indicates that the Ring lead is at ground
(AGND) potential.
39 VEE | Negative Supply Voltage. -5V dc. ,
H
40 VDO | Positive Supply Voltage. +5V dc. |
i

]
200Q and 275Q. An external relay is used to activate ;
internal circuitry which switches the termination in
and out of the loop. This is used for bath seizing the
line as well as generating dial pulses. T
K]

Supervision Features

PRTPITIN

The supervision circuitry provides the signalling
status outputs. The system controlling the COIC,.
monitors these logic outputs. The supervision
circuitry is capable of detecting ringing voltage, both
forward and reverse loop battery and loop current,
and both grounded tip'lead and grounded ring lead..

a) Supervision Features RV (Ring Voltage
Detect Qutput)

The RV (Ringing Voltage Detect) output provides a

logic low when ringing voltage is detected. This|
detector includes a ringing fitter which- ensures that
the output toggles at the ringing cadence arid-not at},
the ringing frequency. Typically, this output goes low
50ms after ringing voltage is applied and remains:
low for 50ms after ringing voltage is removed.

I8
b) Supervision Features FL&RL (Forward Loop .
and Reverse Loop Detect Qutput). i
]
The FL (Forward Loop Detect} autput provides a Iogici
low when either forward loop battery or forward loogj
current is detected (ring lead voltage negative with|
respect to ring lead). The RL (Reverse Loop Detect)!
output provides a logic low when either reverse loop!
battery or reverse loop current is detected (tip IeadA

voltage negative with respect to ring lead). ]
l

See Table 5" for Loop Battery and Current Status'
Outputs.

i
'
!
i
i
i
1



¢c) Supervision Features TG & RG (Tip Ground
and Ring Ground Detect Output)

The TG (Tip Lead Ground Detect) output provides a
logic low when the tip lead is at ground (AGND)
potential. The RG (Ring Lead Ground Detect) output
provides a logic low winen the Ring lead is at ground
(AGND) potential.

See Table 6 for Loop Ground Status Outputs.
Ground Start Signalling Features

For Ground Start signelling, relay K2 and resistors
a1 and R2, and relay K3 and resistor R3 are
required (See Figure 8). Activation of K2 is controlled
by the logic signal at the BRC (Bias Relay Control)
input while activation of K3 is controlled by the logic
signal at the GRC (Ground Relay Control) input.

K2 is used to engage the bias resistors while K3 is
used to ground the right lead; this is used in ground
start applications for signalling to the central office.

Typical Ground Start Signalling
Protocol

Refer to Figure 8 for Typical LS-GS Application
Circuit. ]

In the idle state, the system (e.g., PBX control card)
provides a logic high to the BRC input. This activates
the COIC's second internal relay driver which
activates relay K2. Both contacts of relay K2 close,
which connect the -48VDC supply to Tip (tip lead)
and Ring (ring lead) through bias resistors R1 and
R2.

Depending on which Ground Start protocol is used,
initiating a Ground start call to the central office can
be periormed by the following sequence of events.

The system provides a logic low to the GRC input.
this activates the COIC's third internal relay driver
which -activates relay K3. The contacts of relay K3
close, which connects the ring lead to ground
through a current limiting resistor R3.

The Central Office reconizes the ring ground
condition and responds by grounding the tip lead.

The COIC senses the grounded Tip and switched the
TG (Tip Lead Ground Detect) output to a logic low.

The system then applies a logic high to the LRC
(Loop Relay Contral) ingut. This activates the CQIC's
first internal relay driver which activates relay K1.
Both contacts the relay K1 close, which activates the
COIC's internal circuitry resulting in an active line
termination across Tip and Ring. The system then
provides a logic low to the BRC input. This
deactivates the COIC's second internal relay driver
which deactivates K2. Both contacts of rslay K2
open, which disconnect the bias from Tip and Ring.
The system then provides a logic high to the GRC
input. This deactivates the COIC's third internal relay
driver which deactivates relay K3. The contact of
relay K3 opens. which disconnects the grounded ring
lead. The voice link is now established.

Receiving a Ground Start call from central ofiice is
performed similarly. The central office can signal the
COIC by either grounding the ftip lead or by
grounding the ring lead.

Hybrid

The 2-4 Wire Hybrid circuit separates the bzlanced
full duplex signal at Tip and Ring of the tslephone
line into receive and transmit ground referenced
signals at Rx (Receive) and TX (Transmit} of the
COIC. The hybrid also prevents the input signal at
RX.from appearing at TX. The degree to which the
Hybrid minimises the contribution of the RX signai at
the TX output is specified as transhybrid loss. For
maximizing transhybrid loss, see the Network
Balance section.

The 4-Wire side can be interfaced to a filter/codec
such as the Mitel MT896X, for use in digital voice
switched systems.

Line Impedance

The MH88632's Tip-Ring impedance (Z;,} can be set
to 600€2, 200 or to a user selectable value. Thus,
Zin can be set to any international requirements. The
connection to Z1 determines the input impedance.
With Z1 connected to Z6Q0, the line impedance is set

to 600Q. With Z1 connected to 2900, the. line '

impedance-is set to 900Q. A user defined impedance
can be selected which is 0.1 limes the impedance
between Z1 and Z2. For example, with 2200Q in
series with 11.5nF in parallel with 8200<, all between
Z1 and Z2, the devices line impedance will be 220Q
in series with 115nF in parallel with 820Q_See Teble
3 and Figures 4 & §.
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