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FUNCTIONAL OVERVIEW

The SL373 Subscriber Line Interface Circuit (SLIC),
together with some external components, provides most of
the line interface functions for ordinary or PABX line
connections in a telephone network. It performs the
interface between the two wire line and an ALAP (Analogue
Line Audio Processor))COMBO, such as the GEC Plessey
Semiconductors MV3010 PSLAC (Plessesy Subscriber
Line Audio Circuit) DSP device.

The SLIC circuit contains several functional blocks to
achieve the design aims (Fig.2). Firstly, the Transceiver
consists of the two wire port, pins LA and LB. These pins
are fed from the 4 wire nput (RSN) controlling AC
conditions, and from the Line Feed Reguiator and DC
Control blocks, controlling DC conditions. The 2 wire
transverse AC signal is fed onto the 4 wire transmit output,
VTX.

Power dissipation is minimised, under varying line
conditions, by the Line Feed Regulator which adjusts the
internal high voltage supply to that required for line feed. It
consists of a switching regulator which can be
synchronised to a 256kHz clock.

DC line conditions at the 2 wire interface are determined
by the DC Control block. These DC conditions (modes of
operation) are set by the Control Logic, which also monitors
line status (On/Off-Hook) via the DC Control block detectors
{Loop/Ground Key/Ring Trip comparator). The control logic
also controls the Ring Relay Driver for Ringing mode of
operation and an undedicated Test relay driver.

A brief outline of the device functionality is given below,
before a more detailed discussion of the SLIC circuitry in
the Functional Description section.

LINE FEED

Line loop (pins LA &LB) feeding is obtained from the
battery supply (pin 7) by means of an internal power circuit,
which can be set {o different modes of operation (refer to
table 2). These modes are as follows:
Standby Mode

Standby mode is the SLIC’s low power mode in which
the battery feed circuit limits the DC loop current to a level
just sufficient to enable the SLIC to detect current above
the On/Off-Hook threshold. This mode is used when the
subscriber 1s Off-Hook and no call is in progress, or if On-
Hook, to save power. Both the Loop and Ground Key
detectors work in this mode.
Disconnect A and B Leg

This mode programs the SLIC such that the A and B leg
output amplifiers are turned off, preventing current flow to
the line.
Disconnect A, Standby B Leg

Thus is the SLIC Standby mode with the A Leg amplifier
turned off, so that current can only flow in the B Leg. In
this state 1t is only possible to detect the apphcation of a
ground to the B Leg.
Active Mode

This is the normal operating mode with a call in
progress. The SLIC is used as a constant current feed
device, with the feed current being set by external
resistors.
Polarity reversal

The potarity of the feeding voltage at the SLIC can be
reversed on command, in Active and Standby modes. All
Active and Standby conditions apply equally to the
respective reverse conditions. In these conditions the
polarity of any DC parameter is reversed.
Ringing

This mode enables the Ring Relay output and selects
the Ring Trip comparator. It does not provide DC line feed
or AC ringing voltage which must be supplied externally
(via the ring relay).
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Test Mode

Testing of the hine is not performed by the SLIC. This
mode enables external access to the telephone line by
directly driving the test relay.

SUPERVISION

The SLIC provides an Off-Hook (or loop) Detector
(OHD), Ring Trip Detector (RTD) and a Ground Key
Detector (GKD). These are described below, in addition to
the SLIC on-chip thermal protection.
Off-Hook Detector

The Off-Hook Detector recognises the loop status by
means of a threshold circuit The OHD operates in
Standby and Active modes (with or without polanty
reversal), and in the presence of longitudinal currents. The
detector threshold is nominally the same in Standby and
Active modes, the actual level being externally
programmable.
Ring Trip Detector

This detects when a subscriber goes off-hook during the
apphcation of a ringing signal (normally 25Hz) within a
maxamum delay of 150ms (determined by external
components - see Applications section). The detector is
active when the Ring Relay Driver is activated.
Ground Key Detector

The GKD circuit detects a current path from the A or B
Leg to ground. It can be used in Standby, Active and
Disconnect A Standby B modes.
Thermal Protection

In conditions which cause the chip junction temperature
to rise above a cntical level (around 170°C), the thermal
protection will operate. This switches off the fine current
and therefore reduces the power dissipation.

TRANSMISSION

The signal transmission functions include 2 to 4-wire and
4 to 2- wire conversions.

The 2-wire termination impedance of the SLIC is
programmed by external components. Transmit and
Receive Gain are fixed and are nominally both unity (0dB),
with the 2- wire port terminated in a matched load.

All the transmission parameters apply when the SLIC is
operating 1n the presence of longitudinal currents, as
specified in the Electrical Charactenistics.

CONTROL

The SLIC 1s provided with a digital interface for
controlling the 2-wtre line status and passing line status
information to the line card/system hardware. The
operating characteristics can be selected by hardware with
external components (see Digital Interface).

METERING

Injection of high amplitude high frequency meter pulses
1s not supported by the SL373. If this function is required,
then the GPS SL376 Metering SLIC can be used instead
(refer to separate Data Sheet).

RINGING

The application of the ringing voltage to the subscriber
line can be via a relay or suitable high voltage crosspoint,
external to the SLIC. This component 1s driven by the on-
chip Ring Relay Driver. The relay is connected between
RINGR and Vgar.

When the SLIC is set to RING mode, the Ring Relay
Driver output will be activated to energise the ring relay.
The relay should be connected so as to cause the hne to
be disconnected from the SLIC and connected to a suitable
ringing supply (continuous) voltage. Ring cadence can
then be obtaned by de-energising and re-energising the
relay as required.




OVERVOLTAGE PROTECTION

Overvoltage protection 1s required to protect the SLIC
from such hine phenomena as lightning strikes, and induced
AC signals from, or direct contact with, power lines This
protection can be realised with components external to the
SLIC (refer 1o SL373/SL376 Application Note AN82).

INTERFACES

The SLIC has three main interfaces to external circuitry
These are the 2-wire, 4-wire and Digital interfaces which
are descnbed below.

Subscriber Line Interface (2-wire port)

Pins LA and LB form the Subscriber Line Intertace
providing line feed, signalling supervision and voice
transmission between the subscriber's apparatus and
exchange. It exhibits very good balance about ground to
minimise the crosstalk between adjacent pairs in the local
cable and noise from longitudinal interference  The
termination impedance is set externally by Zrx (see Fig. 3
and Functional Description).

The 2-wire port is designed to offer a low impedance to
any longitudinal signals that appear on the subscriber line
and the resulting signal level at the 4-wire output port Is
mimmised.
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It is abie to handle longitudinal currents on the
subscriber ine in all modes of operation, except Disconnect
mode, Ringing and Disconnect A Standby B when the SLIC
2-wire port is no longer connected to the line.

Analog 4-wire interface

Two pins of the SLIC (Vyx and RSN), together with
associated grounds, provide the 4 wire interface to an
ALAP or COMBO device. Both the transmit (Vyx) and
receive (RSN) signals are unbalanced and have fixed gain
settings. The Vyx pin has a low output impedance, whilst
the RSN pin i1s a low impedance wirtual earth input. The
input current is normaily a combination of the receive voice
signal from the ALAP, line feed current programmed by the
RDC pin (see Applications section) and termination of the
VTX pln

Hybrid Balancing 1s not provided on the SLIC. This can
be done by an ALAP such as the MV3010 PSLAC which
uses DSP techniques, including an Adaptive Echo
Cancellation feature.

Digital Interface

This 1s a parallel interface providing control of all the
SLIC operating modes and indication of line status
information. It consists of the 6 pins as listed in Table 1,
the tunctions of which are described in Table 2.

Pin designation Pin description
DO Data Input
D1 Data Input
D2 Data Input
D3 Test Select Input
E1 Detector Select Input
DET Detector Data Output
Table 1 Digital interface pin designation
DET output status (Note 2) Test
Mode D3 D2 D1 DO
E1=0 Ei=1 relay
Disconnect A & B Legs X 0 0 0 (Invalid) (Invalid) -
Ringing X 0 0 1 Ring Trip (Note 3) - -
Active(Non-nnging) X 0 1 0 Loop Detect Ground Key -
Standby X 0 1 1 Loop Detect Ground Key -
Disconnect A,Standby B X 1 0 0 (Invahd) Ground Key -
Reserved X 1 0 1 - - -
Active, Polanty Reversed X 1 1 0 Loop Detect Ground Key -
Standby, Polanty Reversed X 1 1 1 Loop Detect Ground Key -
Line Test (Note 1) 0 X X X - - Enabled
1 X X X - - Disabled
NOTES
1. D2, Dy, DO still change SLIC status even though Line outputs wili be disconnected from line.
2. DET =1 for On-Hook (high hne impedance), DET =0 for Off-Hook (low line impedance).
3. DET =1 for Voltage DA > DB, DET =0 for Voltage DA < DB.

Table 2 Digital interface functional description.
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FUNCTIONAL DESCRIPTION
VOICE TRANSMISSION AND RECEPTION

It is conventional to assign the signal directions from
the point of view of the served telephone set. The receive
direction is towards the served telephone and the transmit
direction is from it.

The basic voice circuit for the device is shown in Fig.3.
The current which flows on the line, into LA and out of LB,
is 1000 times the current which flows into RSN and through
the device to AGND.

The AC voice current flowing into RSN is composed of
the current from Vgy through Zgg, which controls the signal
received at the remote telephone and a current from Vyy
through Zyx which controls the termination impedance.
There is also a DC current at RSN which is analysed later
in the discussion on DC line feed.

The 2 wire termination impedance is Zag=(Z1x +Q)
where a (=1000) is the current gain between RSN and I
(see Fig.3). This can be checked by setting Vgy to zero.

The Receive Gain, for normal voice signals (at Vgy), 1s
inversely proportional to Zggr. The actual value, which is
negative, can be abtained by setting (V| );c equal to zero in
Fig.3. This gives:-

AC voltage between LA and LB (V| o=V 8)ac
=(Via - Vig) - (Vipa = Vips)
=(I)ac X {ZasllZL}

Z1x
Zix 3= Vax

z,+ Zx| Zar
a a
i.e. minus the ratio of the line and terminating
impedances (Z; and Zyx+a) in parallel, to the receive
impedance divided by the current gain (Zgr+a). This
expression simplifies to :-
_ ~VpxaZ Zvy
(aZ, +Zny)Zgr
In the transmit direction, the voltage at Vix is the

superposition of the voltage from the line, with the voltage
produced on the line from Vgy, i.6:-

Z1x Z1x
a Zx ) Vex

Vx = | [———| V- |—————
z+ I 2+ Zx| Zgr
a a a

This expression simplifies to :-
v _lZaa(VU)ac—aZi VRx)Z1x
= e L AR
(aZy +Zn)Zgr
This equation can be used to determine the transmit gain,
from (V| )ac to Vyx, by setting Vpx=0 which gives
+Zyxt{aZy + Zy). The 4 wire-4 wire gain, Vpy to Vyy, is
also given by this equation when setting (V| )ac =0, which
gives us the alternative result —aZ  Z1x + [{(aZ, + Z1x)2gR]-
It fuse resistors are included in the 2 wire loop, then Z; 1s
modified to become (Z, + 2Rggg) 1n the above equations.

The transmission circuitry also contains a longitudinal
feedback circuit, such that the SLIC appears as typically
250 resistors from LA and LB to a bias voltage (see DC
Line feed section). This bias voltage comes from the DC
feed circuitry. The feedback circuit attenuates longitudinal
signals from the transmit path, and has no effect on
transverse signals.

DC LINE FEED (Active Mode)

DC Iine feed (loop) current I, = 4(|ia-lg}) is provided by
the device when it 1s in non-ringing modes. In RING
mode, DC hne feed and AC ringing voltage are normally
applied through the ring relay which is controlled by the
device. The line feed current is reduced during standby
operation.

In Active mode, Power feed is controlled by the
resistance Rpg (=Rpgy + Rpez) between the Rpe pin and
the RSN pin (Fig.4). Again, the current in the 2 wire loop
will be 1000 times the current into RSN. Operation of the
DC feed circuitry is described with reterence to Fig.4,
which shows a conceptual modei.

For the normal line feed region, a voltage Vpc, of
magnitude 2.5V 1s produced at the Rpg pin. The sign of
Vpe determines normal or reverse polanty operation. If
negative, normal polanty 1s established and if positive,
reverse polarity will occur (polarity is set by control logic -
see Table 2). This normal line feed region exists when
IVBATI‘lvDCTi EVSG (VSG =15V nominally, Vot = |VLA‘VLB')'
else the Saturation Guard circuit is active (described later).

27 ] Z6r
LA VIRTUAL EARTH) RSN | 19 Asn
" (VIRTUAL EARTH) RS [ }—ovi
HPA
l I=alggy ; @=1000 VOICE 1P
—L_ Vo= (VLA - ViB) - (VHpa - VHeB) Trx
21 e 21
<2818 VTX ©Vry
(W )ac

Fig.3 Voice circuit




Note that the internal resistors, Ryp. and external
capacitor, Cyp, form a low pass filler network (see
discussion on Cyp in SL373/SL376 Application Note AN82
Applications General Considerations Section). During the
action of reversing polarity, the resistors Ryp are
momentarily short-circuited to reduce the time taken for the
DC voltage on Cyp to change sign

The x 1000 wirtual earth input current amphfier means
that the feed current 1s determined by Rpg, 1.€:-

Ireep = 2500 + Rpg (Saturation Guard inactive)

If fuse resistors are included n the 2-wire loop, the feed
current will not be affected. However, the fuse resistors will
aftect the line current in the saturation guard region
(desribed later)

As an example, to set Iggep = 40mA, then -
Rpc =(Rpc1 + Roca) = 2500 + lpgep = 62 5kQ

The values of Rpg( and Rpg, should be kept nearly equal,
forming a low pass filter network with Cpc to reduce
chopper noise from the RDC pin (see also discussion in
ANB2 Applications General Considerations Section). The
time constant of this network (Cpc and RpcllRoce) also
affects the time taken for a polanty reversal, and 1t s
normally =1 5ms.

SL373

The remaining circuitry models the action of the
saturation guard circuit  This operates to reduce the
voitage at the RDC pin when - [Vgat-|[Vocr| < Vgg. Vsg 1s
a notional threshold voltage which 1s the headroom
between the value of Vpgr and the battery voltage at the
potnt where saturation guard becomes active (this includes
the diode drop n series with the Vpat supply, D, figure 7).
Thus, when the comparator determines this condition, the
magnitude of the difference is used to reduce the voltage
at RDC.

The total line feed charactenstic 1s shown graphically
in Figs. 6a and 6b. The nearly constant voltage region is
due to the action of the saturation guard circuit, and is
affected by the value of Reyse as shown in Fig. 6a. Fig. 6b
plots the loop current value as a function of line resistance
R_. The example shown s that of a 40mA (Rpc = 62.5KQ)
feed current, the graphs being obtained by using the
simple models of Figs 5a and 5b (0Q fuse resistors). Figs
6a and 6b also show the action of Vgg on the line
characteristics.

With the Saturation Guard inactive, normal line feed
conditions apply such that the feed current and hne/loop
resistance determine V| by the following relationship:-

V=l xR

This gives the characteristic shown in Fig 6a, which is the
vertical line section of the graph

It
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Fig.4 DC power feed circut model.
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When the saturation guard is active, then the tine voltage
is effectively held constant due to the reduction of the
voltage at the RDC pin. Thus, line conditions are set by the
following:

I =[(Veatl -Vsa) + (RL *+ 2Rryge)]

To determine the line resistance (R _gg) and Line voltage
(Visg) at which the saturation guard becomes active, these
parameters are obtained by equating the two expressions
for normal and saturation guard regions. Thus,

Rise =[(|Vaat| -Vsa) X (Roc + 2500)1-2Rryse
Vise =|Vearl-Vsa-12Rryse % {2500 + Rpc))

The resultant line voltage (Vi sg) that occurs depends on
the ohmic relationship of I g5 and Ry gg (see Fig. 6a) which
will equal [Vear|-Ysg when 2Rgyse=0Q. The open circuit
voltage, Vi oc~|Veat|-Vsc at R =0, will always be
greater than Vi gg. even when 2Rpyse =0Q. This change in
voltage between Vi gg and V oc will be greater al lower
battery voltages. Fig. 6a shows the nominal effect.

DC LINE FEED (Standby Mode)

For Standby mode, the DC current is limited to a value
just sufficient for the loop Detector to sense Off-Hook.

Normally this threshold (Iper) 1S set externally by a
resistor, Rry (see Control and Signalling section). The
limited loop current () is also determined by Ryy wia a
conversion tactor Kipy (nominally 1.7, see Electrical
Characteristics) such that :-

I =l = K X Iper

The shape of this characteristic is almost a constant
curret, as shown in Fig. 6a. Since K y>1, the current
level is still sufficient to detect the Off-Hook threshold (see
Control and Signalling section).

LINE POLARITY

Normal polarity {Active/Standby) consists of the LA pin
voltage near BGND and the LB pin voltage near Vgg.
Under these condttions | = + £lia-lg| and the voltage at the
RDC pin is negative. Reverse polarity will give LA voltage
near Vgs, LB voltage near BGND, I =—3|la-lg| and the
vollage at the RDC pin is positive.

BIAS CIRCUIT

The Bias circuit (Fig. 4) produces two reference
voltages, both referred to ground. These are Vper, being
related to the 2-wire transverse DC voltage and V| gag
approximately half Vpep.

05

I

2500 = noc[

Vocr = Via-Vigl

——

LB

Fig. 5a Simple power feed model (normal hine feed)

LA

Ivgarl-Vsg

Reyse

RL T Vi

Rryse

Fig. 5b Simple power feed model (saluration guard aclive)

tao—{ 1} _01
250 . Visias
Vocr <> =
25Q )
tBo—{ }——

Fig. 5¢ Longitudinal bias circuit.
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Vioc = Veark-Vse

Rpc = 62 5KQ

2R yse = OR Rry = 33kQ

NS S SR RSN SIS RO S S S S L
Saturation Guard Active Region :-
V= lVaarl-Vsg) X Rul = (R, + 2Re )
LINE VOLTAGE : : ¢ Region begins at higher V; for higher
L7 - N AR [ A  values of Vguag and iswider if 2R, g 20
V)
507
Vioc ! -} 4 ¥ vBat =84 ?
..’ ; l VBATzﬂv ................... :_
; I P ; e W o
: I : b :
gl 1 : I :
AT i T R 1 Vaay =55V Y
' | oh i T '; -
R TS Vioc_: | Ly 1
. 3 M Vgar=s-S0v i
Jlncludlng REUSE : I —- - : --r-
increases slope I | +
i Vioc N ¥ s
36 i i E
0 Vgat = -45V f
: * vgar=osv 4
: Co :
PP I /bT .
: ©  standby !
Current
Normal Line Feed Region :-
VL =(2500 X R) = (Rpe)
ag e e Region extends for greater
values of Vgay
00 : : : 4
00 Ao T4s I'so I'ss
2500 = Rpc LINE CURRENT J_(mA)

Vise = {IVaath-Vsg + (2Reyse x 2500) = (Rpc)l

Ris6 = [(IVgarhVsc) x (Rp) + 2500)]~2Reyse

Note for Saturation Guard, constant voltage
{VLa-Vyig) region depends on Vyay; even with
2Rpyse =0 (as shown) some valtage drop
between the values of V, ¢ and V, ¢ wiil occur.

Fig. 6a Line feed characleristic, Vy vs 1.
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35|
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Fig. 6b Line feed characteristic, I vs R,.




VRer controls the line feed regulator and Vi gas sets
the 2-wire feed balance voltage (cenire point voltage of the
lines). The longitudinal control loop achieves an input
impedance of approximately 25Q per line for longitudinat
signals, as shown in Fig 5c

LINE FEED REGULATOR

The DC voltage between LA and LB will vary with the
DC loop resistance. Unless the voltage suppled to the
SLIC can be varied to match that on the line there will be a
voltage drop across the chip along the path taken by the
feed current. This could cause significant power
dissipation. The purpose of the line feed regulator is to
minimise this power dissipation by regulating the voltage
supplied to the Line Amplifiers

Regulated voltage is supphied to the Line Amphfiers on
Vgeg and unregulated voltage is supplied on Vgg. The chip
switiches Vgg onto +CH when more power 1s required at
the Veeg pin VReg ts the voltage used by the device to
power the 2-wire interface, and it 1s adjusted to follow a
reference voltage Vpgr (from Power Feed) This reference
voltage 1s determined as follows:

Veee=-{| Voot | *+ Vaias }

and is such to set Vggg to the minimum required to power
the line interface. This then ensures a mimmum power
dissipation. The voltage Vgag 15 needed to keep the
ampliier response hnear when audio signals are
transmitted

Fig. 7 shows the external components associated with
the power supply aspect of the voltage regulator. +CH s
the positive termunal of the regulatar switch that connects to

SL373

Vge. When the switch is turned on, current in L, and C,
increases, thus increasing stored energy. When the switch
turns off, this stored energy sustains Ly current which flows
in D;. The voltage at +CH s thus a square wave of up to
50V p-p making this node sensitive to PCB layout. Note
that the inductor should be capable of taking twice the line
current without saturating The regulator will work with a
wide range of inductor resistance, although If this 1S too
large, long line drive capability and reguiator efficiency will
be reduced. Since there are large current fluctuations from
Vgg through the switch, C, prowvides filtering of the VBB
pin, whilst D, i1solates the Vgar supply should the LA'LB
pins be taken negative of the Vgar supply.

The chip senses the voltage al Vgeg, compares it to
its requirements and switches power from Vgg to +CH,
using the vaniable mark'space method, to give appropriate
matching The rate of switching can be governed by
CHCLK {ptn 10) or allowed o free run, its stability ensured
by the network on CHS (pin 9) , 1e. C3. Ry, C5. Since
noise is produced by the switching, a decoupling node 1s
prowvided at SUB (pin 8)

CONTROL AND SIGNALLING

The mode of operation of the SL373 1s determined by
the Digital Interface pins, as described in Tables 1 and 2.
These pins enable Ringing or Non-Ringing modes of
operation, controlling line status, hne polanty, Relay Driver
and selection of line detector.

The line status 1s selected by use of the D2..00 pins,
Table 2, to determine the modes as hsted. The function of
these modes has already been described in the ‘Overview’
and ‘DC Line Feed' sections; more detail of the device
detectors s given here (refer ta Fig. 8)

\ BGND Vaeg suB l VREr
SL373 L
SWITCH
- CONTROL
BGND Ve +CH Vgs SUB CHS CHCLK
) =g - | - g L’.l
B,
c, Ls
—J——
256kHz
C, R, c
D, 0
Cz“ rl BGND
/7777 BGND D,
Vear

Fig.7 Voltage regulator power supply circuit.
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Loop Detect

This detector 1s used in Active and Siandby modes
(with/without polarity reversal). The loop current at which
the detector indicates the Off-Hook condition, is set by the
comparator at pins 24 (RD) and 20 (Vgg). Normally a
resistor, Ryy. is connected between these pins, such that
Off-Hook line current threshold (Ipgt) 1s set by.

lper =350 + Ry

This 1s due to the fact that the current out of the RD
pin is equal to the loop curremt i =(3]la-lg]) divided by
~280. This will create a voltage across Ryy at the RD pin
Off-Hook is given by a logic low at the DET output pin
(detector selected) when this voltage rises above the
internal 1.25V reference.

Ground Key Detector

Ttus detector 1s selected by the E1 pin of the Digital

Interface. 1t can be used n Active and Standby modes

Operation of the detector is via an internal threshold
and the longitudinal current I =1a +1g of the 2-wire loop.
Ground Key detection is indicated when either the
mudpeint of the A and B legs is connected to ground, or
the B leg (A leg, polanty reversed) is connected to ground.
The resistance values for which Ground Key detection Is
vahd are given in the Electnical Charactenstics section.
Ring Trip Detector

This consists of a comparator connected to the DA
and DB pins, and indicates Ring Trip when the voltage at
DA<DB. Selection of Ringing mode operates the Ring
Relay and enables the Ring Trip Detector. The external
nnging supply must consist of DC line feed in addition 1o
the AC ringing voltage. In order that the Ring Trnip Detector
sensas Ring Tnp in nnging mode, a resistance bridge
network is used in association with pins DA, DB, line and
nng source. This network is described in the Applications
section and discussed further in AN82.

(with/without polarity reversal), as well as Disconnect A
Standby B mode.
D0 D1 D2 D3 E1 DET
— . r—."r— r—
BGND BGND
SLa73 -+ 4+
Veo
RELAY INPUT i
I_+280 DRIVERS DECODE
Ryyx 1 =280 21.25
A \ y Y |LLT
+
LOOP \ GROUND
SELECT
DETECT / he > Iy START
I
COMPARATOR DA<DB
VJLZ;SAVGE RING TRIP
REF COMPARATOR
| 4 —J
RD Vee RINGR TESTR T DA T DB
Ry
RELAY FROM RING TRIP
Ve CONNECTIONS NETWORK
Fig.8 Detector curcuits.
FUNCTIONAL PARAMETER SUMMARY
Vear Vee Ve
Reyse L Vee Vee Vec
{1 LA Ve - Rry
f RD
Ry \ |Vu— VLB'=VDCT SL373 ROC [~
l — ¢ Roc Rpc =Rpc1 * Roc
T L8 RSN
Rruse BGND  AGND Rocz
1 I~
/77]77 = = Ve

Fig.9 DC parameters and components for the SL373
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Reuse
I LA

(Vi)ac Y

(Vunelac (V- Viblac
2 SL373
L

1T L8 RSN
Rruse BGND  AGND

Fig.10 AC parameters and components for the SL373

LIST OF DEFINITIONS
1. Loop Current is defined as :- IL= 1 Hla-lg|

Ia = current out of LA pin, lg=current out of LB pin, += normal line polanty and —= reverse line polarity.
2. Longitudinal Current is defined as :- ILL = (I + lg)

Ia = current out of LA pin, Ig =current out of LB pin
3. Normal Line Feed Region when |VgarHVpctl > Vse with I = lrgep = (2500 + Rpc)
4. Saturation Guard Threshold when |Vgat{Vpct] = Vsg = 15.0V such that :-

Vi =Visg= IVBATI"VSG_[2RFUSE %X (2500 + Rpg)] which will equal IVBATI"VSG with 2Rgyse =0 and
Risc =[([Veatl-Vsc) X (Rpg + 2500)H2Rkysel

5. Saturation Guard feed Region when |Vaarl{Vpct] < Vsg with I = [[Veat|-Vsg] + [RL + 2Reysel
6. Note that V g is referred to as the value of the line voltage, V|, at the point where Saturation Guard becomes active.

This will differ from the value of |V _a-V g| (i.6. Vpcr) if 2REyse #0. Vgg is used as a notional threshold voltage which is the
internal headroom between the |V a-V| g| voltage and the battery supply, at this same point.

7. Open Circuit Line Voltage Vi g¢ at Ry = such that :- VL =Vioc~(|Vear-Vscl

Vioc will be =V, gg even with 2Rg;;se =0. The voltage drop from V| ¢ to the defined V| gg point will be greater at
lower vailues of Vgar.

8. Standby Mode DC Feed Current || < Iy yg = K X IpeT~600 + Ryy
9. 2 Wire Termination Impedance Zag = (Z1x + a) =(Zx + 1000)
Note that Zry is normally set to [a{Z_ + 2Rpyge)] where Z| is the desired termination impedance.

10. Recieve Gain from Vg to (VLa=Vig)ac O (VLINE)ac IS S6t by ZgR after setting Zyx. Thus, with (V| )3 =0 -

Ma-Viplac = -7, Z1x with 2Reyse =0 (VunElac™ -7, Z1x with 2Reyge #0
VRx [a(Z) + Zx)ZGr Vex  [a(ZL +2Reyse) + ZrilZar
11. Resultant Transmit Gain is then :- Vix = Z1x with Vpx =0
MDac  [a(Z +2Reyse) + Z1x]
12. Resultant 4 Wire-4 Wire Gain 1s then :- Vix = —a(Z, + 2Rpyse)Zx with (V)5 =0

Vax  [o(ZL+ 2Rryge) + ZrxlZgn
13. Off-Hook Threshold is set by Ryy at :- | =lpegr=350 + Ryy
14. Ring Trip Threshold is set by the bridge associated with pins 25 .. 28 and the 2 Wire Line, thus :-

R =Ry th = Rp4(2Rf) # (Rps—Rpy) assuming Rg; =Rgy, Rg; =Rpy and Regepy = Rreepz for the bridge components
(balanced ringing). Rg;..Rgs ~ afew 100KQ and Reggpy ~ atew 100Q.

15. AC ringing voltage at DA (DB by the same amount) is reduced by a factor of - {1+ (2nf,t,)2}
f, is the ringing frequency and t, is determined by the bridge components including Cg. thus :- t,; = 2RgRasCp
(Rg1 + Raq)

for Balanced Ringing.
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APPLICATIONS

The requirements for the subscriber line interface vary
considerably from one telephone administration to another.
The SL373 is designed to have the flexibility to meet these
varying requirements. For simplicity, only a single example
is given to illustrate how the device is connected. Fig. 11
shows the circuit which can be used to evaluate the device.
Further applications information is given in the
SL373/SL376 Application Note ANB2 (page 7-18).

The DA and DB pins are connected to a resistance
bridge network {P;. to Rgy). This allows the change in line
resistance to be sensed when the remote telephone goes
off-hook during ringing (Ring Trip). The details of this
network (and Cpg) are given later (see Ring Trip section).
The resistors Rggepy and Reeepp provide feeding of the
ringing source onto the line during ringing mode. The Ring
and Test Relay Drives are connected through current
limiting resistors.

Connections to the LA and LB pins are shown, and
include the resistors Rgyge in addition to the ring relay.
These resistors have a value around 20 to 30 ohms,
depending on the application, and provide current line
protection.

Overvoltage and protection circuitry may consist of
slew-limiting inductors between the pins and the line itself
and a thyristor or zener protection network at the line. In
many applications, especially in PBXs, the amount of
protection circuitry can be reduced. The capacitors
between LA, LB and ground, allow noise from the regulator
to be decoupled.

The capacitor Cyp between HPA and HPB (pins 22
and 23) is used to filter out the AC component of the signal
on the line. The voltage difference between the two pins
should be effectively DC. The SL373/SL376 Application
Note ANB82 contains a further discussion on this

TEST ACCESS
TEST RING
RELAY RELAY  Reyse =200
J [_ / RS-
O - R 200 II II -0
COMPOSITE | LINE AND FUSE = R =4000 RINGIN:
SIGNAL ~ | PROTECTION O) reeoa =400 SOURCE
2-WIRE IRCUITRY I
(2WIRE) | CIRCUITRY 1 I
sl Taaddl Regepy = 40082 *
- -
alf 1% 1k i
10n II
10n II 83 | Rpa
+5V
N [] RING TRIP
I Ny AT
BGND e [— RESISTANCE A
r7rz 57011* : BRIDGE A =4k
BGND 100V {] vees LA —— NETWORK Ry, = Ry, = 120k
560p 100mAKw°n {}vee os [} -Lc. woon | I Rg3 = Rgq = 100K
—— —h— = n 81
T 8257 [{ 1mu j—__ Ll riNGR pa - ——
aron] — L—c TESTR RD Ru
AGND Cup
2.4k I HPB Ry = 32k 4-WIRE
Vas [] : * ™ TRANSMIT
v HPA
1000 1'% g1373 330n 1 Ty =600k 25 =300k
1 {] sus v [F— { ] { ] ©
100V 330n == 1 ™ K l
100ma- - 4 h wRe
AGND_I_ ] CHS Vee U RECEIVE
100v = 1
100mAY. {Jonck  msw =
BATTERY — 1 i N
SUPPLY D3 AGND 1 = AGND
Vear o= —] e Rpc o
. Rocy = Rpca =31.25
—{] oeT 0o [
REGULATOR
CLOCK O—p——— —] o4 D2 D—*
A 3 A ) =
DIGITAL A A AGND
INTERFACE

NV

Fig. 11 Application circuit
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The resistor, Ry, between RD (Pin 24) and Vege (pin
20) programs the threshold current for the loop detector. A
capacitor in parallel can be added to reduce the effect of
the AC component of the line current, but this can cause
instability in standby operation with highly inductive lines if
it is too large. The value of Rry sets the current Ipgt
according to the relationship :

lpeT = 350 + Ryy

The CHS pin (Pin 9) is connected to BGND through a
capacitor and to Ve by a capacitor and resistor in series.
This stabilises the regulator control loop. Operation of the
regulator has been described earlier in the Functional
Description section (pins 2,6 & 7).

It is recommended that the substrate (SUB) pin be
decoupled to AGND. However, BGND may be used if this
is sufficiently quiet, otherwise some degradation in noise
performance may be experienced.

DC current fiows between the RDC (pin 17) and RSN
(pin 19). This is used to set the line feed current. Any
minor AC fluctuations are reduced by dividing the
resistance RDC equally such that Rpgq =Rpge = #Rpg and
connecting a capacitor from the junction of Rpgy and Rpga
to AGND.

The Receiwve Gain is set by the network (Zgr) which
controls the receive current flowing into RSN. This can be
a complex impedance network to allow for complex
impedance terminations.

The network (Z1x) between Vrx and RSN controls the 2
wire terminating impedance (Z7). This can also be a
complex impedance. The value of Zryx can be calculated
from the relationship :-

Z1x = (Required Z1) % (Receive Current Gain)

Connections for both Ring and Test relays are also
shown in Fig. 11. Note that the 1kQ resistors provide
current limit through the relay coils when the driver outputs
are on.

Control and status pins are TTL compatible. They are
designed to give a simple interface to digital circuits and
are directly compatible with the MV3010 PSLAC.

SL373

RING TRIP

Ring Trip detection operates by comparing the
voltages on DA and DB and providing the output on DET
when this function is enabled by the status input pins of
the Digital Interface. A resistance bridge (Rg, to Rg4) must
be connected to the line and the ringing voltage sources to
cause the differential voltage between DA and DB to
change sign when the line resistance falls below the level
associated with Ring Trip. Note that it is simplified by use
of Rgy = Rg, and Rg3 =Rg4 (see discussion in ANB2)

Ringing voltage is normally applied to the line through
the Ring Relay which is activated by RINGR. The ringing
voltage sources, including line feed, are connected to the
line via nnging feed resistors, Apgep1 @and Reggpa.  The
resistance bridge operates by allowing the DC voltage
dropped across the ringing feed resistors (Rg) in the Off-
Hook condition to reverse the polarity of the voitage on DA
and DB (DA< DB). Since the AC rninging voltage is greater
than the DC feed, the capacitor Cg (Fig. 12) will filter this
out at the comparalor inputs. The connection shown is
suitable for balanced ringing only. For unbalanced ringing,
separate capacitors from DA (Cg;) and DB (Cgp) to ground
will be required to achieve the same result.

Fig. 12 shows how the resislance bridge 1s connected
when used with balanced ringing. The circuit can operate
correctly provided there is a DC feed in addition to the AC
nnging voltage.

If Ry 1418 the line resistance corresponding to the Ring
Trip threshold (DA = DB), this can be determined trom the
values of Re (Regept =Regepz =Re), Rpy and Rpy
(Ra1 =Rpz, Rpy = Ryy) as:-

Ritn = Ras(2Re)
{(Rg1 - Rpa)
Rgy and Rg4 should be a few hundred kQ.

The amplitude of the AC ninging voltage at DA (DB by
the same amount) is reduced by a factor of [1 + (2nft,)2]+
where {; is the ringing AC frequency and t, 1s set by:-

t; =2Rgp,RpCp

{Ra1 *+ Ras)
for balanced nnging. For f, = 20Hz, t, should be =50ms.
For wunbalanced ringing Cg will become

CgiCh2 #(Cp + Cpy) in the above equation. More detail on
Balanced and Unbalanced ringing is given in AN82.

- 4o
Regept R IjRBI
. 84
A-LEG . oDA
RINGING l
SOURCE LINE Ruine Cs
w || T
O DB
B-LEG —
Reeen2 Rg
~ -0

Rreens = Rreep2 =R

Fig. 12 Ring trip circuit (balanced ringing).
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PIN DESCRIPTIONS

Symbol | Pin no. Pin name and description

BGND 1 Battery Ground (Power Input). 0 Volits.

VREG 2 Regulated Voltage (Negative Power Input). The voltage at this pin is compared to that required
for line feed, and the result 1s used to control the voltage regulator.

Voo 3 Positive Supply (Power Input). +5 Volts.

RINGR | 4 Ring Relay Driver Output (Pull-up Output). This output is designed to drive a relay, when used
together with the Vgar supply.

TESTR| 5 Test Relay Driver Output (Pull-up Output). This output is designed to drive a relay, when used
together with the Vgat supply.

+CH 6 Switching Regulator (Chopper) Output (Negative Power Output). Chopper switch transistor
collector. An internal regulator controls the mark/space ratio of the switching waveform to maintain
VReg (pin 2) at the required voltage.

Vag 7 Battery Voitage (Negative Power Input). This is the -50 Voit battery supply pin which connects
to the Vgat supply via an external diode. It is connected to the chopper switch emitter.

sus 8 Substrate (Decoupling Node). An external decoupling capacitor (0.33uF) should be connected
between this pin and AGND.

CHS 9 Line Feed Regulator (Chopper) Stabilising Network. This 15 the input to the voltage comparator
which is used to control the swilching regulator.

CHCLK| 10 Line Feed Regulator (Chopper) Clock (Digital Input). This is the positive edge triggered,
256kHz clock input for the voltage regulator, which will free run in the absence of an input signal.

D3 t Control Input (Digital Input). Enables the Test relay driver output pin.

E1 12 Control Input (Digital Input). Selects the line status detector (Loop or Ground Key).

DET 13 Detector Data output (Digital Output). This pin outputs the status of the detector which has been
selected by DO - D3.

D1 14 Control input (Digital Input) These inputs determine the SLIC operating mode, and

D2 15 Control Input (Digital Input) control the ring relay, selection of ringing and non-ringing

Do 16 Control Input (Digital Input) modes, kne polanty. line status and line detector.

RDC 17 DC Reference Voltage (Voltage Output). A reference voltage of +2.5 Volts (+ depending on line
polarity), 1s output at this pin, excepting Saturation Guard operation.

AGND 18 Analog Ground (Analog Reference Node). This is the ground reference pin for the analog
signals. Ht also provides a ground reference for the Digital Interface. Signal reference and
decoupling connections should be separatetly run to thus pin.

RSN 19 Receive Summing Node {Current Input). The current which 1s input on this pin is used to control
the transverse current at LA and LB

Vee 20 Negative Supply (Power Input). - 5 Volts.

Vix 21 Transmit Voltage (Voitage Output). The voitage output at this pin is equal {o the difference
between the voltage (V 4-V g) and the differential DC voltage (Vipa-Viues), multiplied by the 2 to 4
wire voltage gain.

HPA 22 High Pass A, High Pass B - AC/DC separation (Volitage Inputs). These inputs sense the DC

HPB 23 feed voltages on the LA and LB pins respectively. Under normal operation they are connected 1o LA
and LB respectively by internal resistors and should be connected as shown in Fig. 11.

RD 24 toop Detection Control (Current Output / Voltage Input). This pin outputs a current which
equals the transverse loop current through LA and LB divided by 280. Off-Hook is indicated via the
DET pin when the voltage at this pin is 2 (Vgg + 1.25) Volts.

DA 25 Ring Trip Detector A, Ring Trip Detector B (Voltage Inputs). These are the A and B inputs to

DB 26 the internal nng trip comparator. The output of the comparator controls the ring trip output on DET.

LA 27 A Line Transceiver, B Line Transceiver (Current Outputs / Voltage Inputs). These two pins

LB 28 torm the 2 wire port connecting to the subscriber loop.
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ELECTRICAL CHARACTERISTICS (Over Recommended Operating Range - see page 3-21)

Test conditions (unless otherwise stated)

Vo= +5.0V, Vge=-5.0V, Vgar=-50V (see note 3), Vaghp =VegnD. Tams= +25°C, V| =0.7V and Viu=2.0V. Test
circuit Fig. 24. Voltages are measured with respect to analog ground (Vagnp)- Typical figures are for design aid only;

they are not guaranteed and are not subject to production testing.

Supply Characteristics

on-hook

Value
Characteristic Symbol Units Conditions
Min. Typ- Max.

Positive supply (Vog) current, lcot 4 mA
disconnect mode
Positive supply (Vgg) current, leca 10 mA On / Off-Hook, I, =0
standby mode
Positive supply (Vcg) current, lecs 10 mA On / Off-Hook, I, =0
active mode
Negative supply (Vgg) current, legq 2 mA
disconnect mode
Negative supply (Vgg) current leg2 3 mA On / Off-Hook, . =0
standby mode
Negative supply (Vgg) current lggs 3 mA On / Off-Hook, I =0
active mode
Battery supply (Vgg) current lgg1 1 mA
disconnect mode
Battery supply (Vgg) current Igs2 5 mA On-Hook, I =0
standby mode
Battery supply (Vag) current lpaa 6 mA On-Hook, I =0
active mode
Positive supply (Vco) rejection Pgar 17 dB See notes 1 & 2; 50mV on
ratio (supply to 2-wire transverse) supply, 300-3400Hz,

Z, =6000
Positive supply (V¢g) rejection PsaL 17 dB See notes 1 & 2; 50mV on
ratio (supply to 2-wire longitudinal) supply, 300-3400Hz,

Z, =6009
Negative supply (Veg) rejection NgrT 17 dB See notes 1 & 2; 50mV on
ratio (supply to 2-wire transverse) supply, 300-3400Hz,

Z, =6000
Negative supply (Vgg) rejection NsgrL 17 dB See notes 1 & 2; 50mV on
ratio (supply to 2-wire longitudinal) supply, 300-3400Hz,

Z, =6000
Battery supply (Vgg) rejection ratio Bsgrt 27 dB See notes 1 & 2; 50mV on
(supply to 2-wire transverse) supply, 300-3400Hz,

Z, =600Q
Battery supply (Vgg) rejection ratio Bghi 27 dB See notes 1 & 2; 50mV on
(supply to 2-wire longitudinal) supply, 300-3400Hz,

Z, =6000
Power dissipation, active state Pwa 1.00 w Z, =600Q
Power dissipation, standby state, Pwb1 0.35 w I =0

NOTES

1. Non production test; figures are guaranteed by characterisation.
2. Figures will degrade when saturation guard is active, i.6. when [Vgat] - [Vpetl <Vse- Voer is voltage between pins LA

and LB and Vgg =15.0V.

3. Battery voltage Vgar is generally defined. The corresponding Vgg voltage is assumed to be 0.7V more positive than
Vpart allowing for the diode drop in Dy, see Fig. 24.
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Analog Characteristics

. Vaiue
Characteristic Symbol Units Conditions
Min. Typ. Max.
2-wire port, low frequency overload Voas -31 +3.1 V (pk) | Refer Fig. 13, note 4:
level Vr=1000 Hz, E_ =0V
2-wire port,longitudinal impedance 0 35 Q/wire | Refer Fig. 14: f<100 Hz
ZL = 6000
Longitudinal current limit, active s 17.5 mA/wire | Refer Fig. 15, note 5:
state {rms) Eg=- 10dBm 700-1100Hz,
ZL =600Q
Longitudinal current limit, standby s 36 mA/wire | Refer Fig. 15, note 5:
state (rms) Egp=- 10dBm 700-1100Hz,
Z, =600Q
Longitudinal current limit, active lus 63 mA I g 1s Current in B leg with B
state, B leg leg =0V and A leg O/C
4-wire transmit port, overload level Vor -3.1 +31 V (pk) | Refer Fig. 13, note 4:
t=1000 Hz, Vg =0V
4-wire load 2 25kQ
4-wire transmit port, offset voltage Vrore -30 +30 mV Refer Fig. 13: Vq=0
4-wire transmit port,output Zr 20 Q Refer Fig. 13: E_ =0V
impedance
Transmit (2 to 4-wire) voltage gain Gy -0.1 +0.1 dB Refer Fig. 13: E_ =0dBu (see
note 6), 1kHz, Vg =0
4-wire receive port, low frequency Gpre -02 +0.2 dB Reler Fig. 16: Vg =2.6dBu,
voltage gain 1kHz
4-wire receive port, current gain Gpy 59.8 60.0 60.2 dB Refer Fig. 13:
4 to 4-wire voltage gain GrxGy | -02 +0.2 dB Refer Fig. 16: R3 = 600kQ,
VR =2.6dBu, 1000Hz
2-wire to 4-wire frequency response Foq -01 +0.1 dB Refer Fig. 13, note 7: Vg =0,
E, =0dBu, 200-3400Hz,
4-wire to 2-wire frequency response Fa2 -0.1 +0.1 dB Refer Fig. 13, note 7: E_ =0,
Vg =0dBu, 200-3400Hz
4 to 4-wire frequency response Faq = -0 +0.1 daB Refer Fig. 13, note 7: E_ =0,
FaqXFy2 Vg =0dBu, 200-3400Hz
Gain linearity, 2-wire to 4-wire Giagy -0.1 +0.1 dB8 Reter Fig. 13, note 8: Vg =0,
EL = +7 to - 30 dBu, 1kHz
Gain linearity, 2-wire to 4-wire Graa-2 -0.1 +0.1 dB Refer Fig. 13, note 1: VR =0,
EL=-30 10 ~ 59 dBu, 1kHz
Gain linearity, 4-wire to 2-wire GLaz.1 -0.1 +0.1 dB Refer Fig. 13, note 8: E| =0,
Vg = +3 to -30 dBu, 1kHz
Gain tinearity, 4-wire to 2-wire GLaz2 -0.1 +0.1 dB Refer Fig. 13, note 1: E =0,

Vgr=-30 to -64 dBu, 1kHz

NOTES

Overload occurs when distortion is 2% of total signal in the range 300-3400Hz.

EL = 50Hz. Amplitude of I;; when signal-to-distortion ratio at V1 <30dB.

Response is measured with respect to 1kHz.

Linearity is measured with respect to gain at 0dBu.
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Analog Characteristics (continued)

SL373

Value
Characteristic Symbol Units Condition
Y Min. | Typ. | Max. s
4-wire idle channel noise Npy -750 dBup | Refer Fig. 13: E_.=VRy=0V
(psophometric weighted)
2-wire idle channel noise Np2 -750 dBup | Refer Fig. 13: E_= VR =0V
(psophometric weighted)
2-wire differential noise (wide Np2 Fig. 19 Refer Fig. 13, note 1; E_ =Vg=0V
band)
2-wire longitudinal noise (wide N> Fig. 20 Refer Fig. 18, note 1; Eq =0V
band)
Regulator noise, 4-wire receive, Np4 -55.0 dBu Refer Fig. 21,note 1
single frequency
Regulator noise, 2-wire NpT -50.0 dBu Refer Fig. 21,note 1;
transverse, single fraquency. measure Va_g.
Regulator noise, 2-wire NpL -50.0 dBu Refer Fig. 21, note 1;
longitudinal, single frequency. measure Vi .
Longitudinal balance, BL.1y 50 60 ds Refer Fig. 14, note 11:
longitudinal to transverse Z, =600Q.VR=0,
£, = +2dBu 40-4000Hz
Longitudinal baiance, Ref Fig. t14: VR =0,Z_=1.6kQ
longitudinal to transverse BL12 355 400 dB E L= +2dBu 40-400Hz
40.0 45.0 dB Ei L= +2dBu 400-1000Hz
450 50.0 dB E, = +2dBu 1000-4000Hz
Longitudinal balance, Bri+ 98 dB Refer Fig. 14 & Fig. 17:
transverse to longitudinal + By 14 Z, =600Q, vp=0,
longitudinal to transverse E L= +2dBu 300-800Hz
Longitudinal balance, Br.i+ 90 dB Refer Fig. 14 & Fig. 17:
transverse to longitudinal + BL.12 2 =1600Q, VR =0,
lonitudinal to transverse E,, = +2dBu 300-800Hz
Longitudinal signal Rdyga 50 60 dB Refer Fig. 14: Z, =600Q, V=0,
rejection, longitudinal to 4-wire E, = +2dBu 40-4000Hz
Longitudinal signal Refer Fig. 14: Z =1600Q, VR=0,
rejection, longitudinal to 4-wire RJ 4 BL 35 40 as E,L = +2dBu 40-300Hz
RJL4 BH 45 50 dB E, = +2dBu 300-4000Hz
Longitudinal signal GN4L 40 dB Retfer Fig. 18;
generation, 4-wire to longitudinal Z, =600 or 1.6kQ
Eg =2.6dBu 300-800Hz,
Harmonic distortion, 4 to 2-wire THp1 -50.0 dB Refer Fig. 13, note 9:
Vg =0dBu, 1000Hz
Intermodulation distortion IDa.gy -40.0 dB Refer Fig. 13, note 10: Vg =f +f;,
f,=f,=—4 to -21dBu
50Hz intermodulation IDa.g2 -49.0 daB Refer Fig. 13, note 1: VR =t, + {3,
distortion f =-9dBu 300-3400Hz,
f, =-23dBu 50Hz
NOTES

9. Distortion measured in the bandwidth 300-3400Hz.

10. f; & {5 in the range 300-3.4kHz, f, + f, = Non-integer. Measure (21,-f,) relative to f, or f; level.
11. Parameter will degrade for some values of Vgar
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Analog Characteristics (continued)

Value
Characteristic Symbol Units Condition
y Min. Typ. Max, s
Loop current, active state lacTi 38 40 42 mA Refer Fig 24, note 12 :
constant current region 2, = 6002, Rpc =62.5k2
Loop current, active state lacT2 23 mA Refer Fig. 24, note 12 :
Z, = 2kQ, Rpg =62.5kQ
Loop current limit conversion Ky im 1.25 1.70 - Standby mode
factor Ky (see DC line feed
section)
2-wire current, disconnected loct 1.0 mA LA to LB or Ground, or both LA
state and LB to Ground
2-wire current, disconnect A Ipasa 1.0 mA Z, =600Q
standby B mode
Loop current, standby state, (Y} 147 17.3 220 (x)mA | Refer Fig 24, note 13: Z = 6009
normal( +) or reverse( - )
Regulator voltage, pin 2 VREG1 -31.1 A Via-Vie=189 Refer to
-322 \ Via-Vip=225 Fig. 13;
-383 ' ViaVip=269 Vgar=-63V
-39.1 \' VLA'VLB =305

Loop detector, current threshold ltn Ith - 15% Iy g +15% A Refer Fig. 24 - Ity =350 + Ryy
Ring trp detector VRT0 - 50 +50 mvV Refer Fig. 22 : R =200kQ
offset voitage Veg < Voum < -2V
Ring tnp detector IR -1.0 pA Refer Fig. 22 :
bias current Ir7e = #{lat0A * lATDR)
Ground key active mode Rg1o 900 Q Refer Fig. 23, note 14: SW1
DET=0 Closed, RW = 3000
Ground key active mode Rai11 10 kQ Refer Fig. 23, note 14: SW1
DET=1 Closed, RW = 3009
Earthcall active mode Raz0 1.7 kQ Refer Fig. 23, note 14: SW1
DET=0 Open, RW = 3009
Earthcall active mode Ra21 10 kQ Refer Fig. 23, note 14: SW1
DET=1 Qpen, RW =00
Earthcall disconnect A standby B| Rgso 1.7 kQ Refer Fig. 23, note 14: SW1
mode, DET =0 Open, RW =300Q
Earthcall disconnect A standby B| Rga, 10 kQ Refer Fig. 23, note 14: SW1
mode, DET =1 Open, RW =00
Relay drivers, saturation voltage Vsar -2 i 1=25mA
(active) Connected to BGND
Relay drivers, leakage current Ik 0.1 mA Vout = Voltage at pin 8
(non-active)
Relay drivers, clamp voltage Voump | Vear-20 Vv I=25mA into pn 4 or 5

NOTES
12. Applied VBAT =-B63V.

13. Constant current in Standby mode approximately 600 + Ryy.
14. For Polarity Reversed State, connections to LA and LB are reversed.




Digital Characteristics

SL373

Value
Characteristic Symbol Units Ci iti
Y Min. | Typ. | Max. onditions
Input low voltage (Dy-Dj, E,, CHCLK) ViL 0.7
Input high voltage (Dy-D3, E{, CHCLK) Viy 20
Input low current (Dy-D3, E4, CHCLK) lie -0.25 mA Vi =0.4v
Input high current (Dy-Dj, E4, CHCLK) hn 0.04 mA Viu=24v
DET output low voltage Voo 0.4 loL =0.8mA
DET output high voltage Vou 24 lon=0.1mA
DET output, internal pull-up Rour 10 20 k@
Propagation delay, E, to DET teo 4 us DET 6.2k to V¢,
15pF to BGND
Loop detector make response time tim 5 ms Z, =2kQ (Vo <0.45)
Loop detector break response time p 10 ms Z) =2k (Vg >2.35)
CHCLK input frequency Feouk 256 kHz
CHCLK input mimmum pulse width Telx 500 ns
Recommended Operating Range
Characteristic Symbol Value Units Conditi
ac n nditions
Y Min. | Typ. | Max.
Positive supply voltage Voo +475 50 +525 \
Negative supply voitage Vee -4.75 -50 -5.25 \
Battery supply voltage Vaar -405 -48 -64 v
Battery ground voltage Vagnp -01 +0.1 v
Ambient temperature Tams 0 +70 °C
R1 L v, Ia R3
LA RSN {1+—ows
E, vA_nT SL373
0—JLB Vi o O Vy
Ve
R1 = 6000 Gy = 20log (Vr + Vag) dB; Vg = OV
R2 = 600kQ Gpr = 20log (IL + lg) dB; E_ = 0V
R3 = 300k0 Gp = 20log (Vag ¥ VR) dB; E = OV
Fig.13 Test configuration (Note the SL373 block = Fig. 24).
21 IL v, Ir R3
_L 1 - O—JLA RSN[—O—= {—}—ow
c vA_.T SL373 R2
Z2
LB v o O Ve
ELL Vv
1=22=32 (L-T) = 20log (EL + Vap) dB, Vg = OV
+2dBu Z1+72=140.0001
= (L-4) = 20 log (E | # V1) dB; Vg = OV
R2 =600kq
R3 =300kq 2L = (2 %[ (ELL+ VA) - 1) 1+wC<Z

Fig.14 Test configuration (Note the SL373 block = Fig. 24).
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SL373

21 Iy [ R3 Vgr
LA RSN[ -«
c SL373 R2
Z2 Wiz
L8 Vix |—o- O Vy
€L Eg
Z1=22=32, 1+aC<Z
= Z1+272=1+0.0001 R2=600kQ R3=300kQ =
Fig.15 Test configuration (Note the SL373 block = Fig. 24).
R1 L Ir R3 Va
LA RSN|—0O—= 1o
VA.BT SL373
-o—JLB Vi [—0— O Vy
R1=60002 R3=600k2 Ggr=20 log (Vag+Vg)dB
Fig.16 Test configuration (Note the SL373 block = Fig. 24).
Z1 R3
LA RSN ——1——owvy
c '1— AQY, SL373 R2
22
+2.6dBu
v LB Vi |—o o Vp
—j_— E_ should not be Z1=22=347, (T-L)=20 log (E| + V) dB; VR=0V

referenced to ground Z1+22=110.0001 R2=600kQ R3=300kQ 1+wC<Z_
Fig.17 Test configuration (Note the SL373 block = Fig. 24).
21 Va R3 Ve
J_ I —O—|LA RSN[—C
c SL373 R2
1- 22 Vg
Vi LBV o .
i +2.6dBu
— 21=22=32; (4-L)=20 log (Eg + V) dB; Vg =0V —
Z1+22=1+0.0001 R2=600kQ R3=300kQ 1+wC<Z
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Fig.18 Test configuration {Note the SL373 block = Fig. 24).




SL373

-50

~-80

-90

1k

2k

sk 10k 20k 50k 100k 200k S00K
FREQUENCY (Hz)

FREQUENCY AT CENTRE OF BAND
A = 4kHz -65dBu C = 15kHz -50dBu
B = 7kHz -50dBu D = 100kHz -73dBu
Bandwidth = 3kHz Minimum Centre Frequency = 1.6kHz
Vag < -73dBu. f >1MHz

™

Fig.19 2-Wire differential noise
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dBu

—80

10k 20k 50k 100k 200K 500k

FREQUENCY (Hz)

FREQUENCY AT CENTRE OF BAND

A = 15kHz -61dBu
B = 200kHz -80dBu
Bandwidth = 3kHz

VL < -73dBu. f >1MHz
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Fig.20 2-Wire longiudinal noise




SL373

c1 Va
" O—JLA RSN
vLL SL37:
Vap 3 R2
23 z2 Rgc
v

c2 " 2 ls  vn

L Rgc = 6000 or 1600Q L1=18H Z1=2722=680 23=560
AGND C1=C2=100uxF C2+C1=1%0.01 R2 =300k
Fig.21 Test configuration (Note the SL373 block = Fig. 24)
Ra IrToA
o o ' LA
B o
Veum l
Varo SL373 Ra=Rg=R
GND Re laros s
Fig.22 Test configuration (Note the SL373 block = Fig. 24)
LA—© ]' ll %
RW Sw1
RG
Inm SL373 ——l:lj
GND RwW GND
LB |l—o 1

OFF-HOOK : Mid point of LA and LB connected to Ground, via RG.

ON-HQOK : LB connected to Ground, via RG.

Fig.23 Tes! configuration (Note the SL373 block = Fig. 24)
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SL373

r
]
- T
ra 2-WIRE A2
BGND } E c‘ CONNECTIONS Ve
] AGND | €8 locm oo H
G T 1 AGND
Cup 4-WIRE
Ve - L&, CONNECTIONS
—J =0
R, R
D, ! [} |_—L"‘ ©
| —
B <
L
1 : —i—
BATTERY N ———————] [} =
SUPPLY AGND Dy AGND | Roes —Js»; AGND
Vaar 0wl —] ¢, RDC -
REGULATOR DET Da _]_:. —
CcLOCK * —] o, D, }_‘+ AGND AGND
A A L h
DIGITAL AN
INTERFACE ———
Cy1=470n | Cg=100n | Cpc=82n Ly=1mH R, as Test Configurahon
C2=470n | Cz=10n D4 =100V,100mA | Rgyp = 100Q R, as Test Configuration
C3=560p | Cg=10n D, = 100V,100mA | Ryy =32k {see Elec. Char.) R, as Test Configuration
C4=8.2n | Cg=100n | D;=100V,100mA | Rpct =Rpge = 31.25k(i(see Elec. Char.) | Ry =2.4kQ
C5=330n | Cyp=330n | D,=100V,100mA | Z; =see Elec. Char.

For all tests assume AGND = BGND

Fig.24 Test circuit for Figs. 13-18 and 21-23.

ABSOLUTE MAXIMUM RATINGS"* - Voltages are with respect to analog ground (Vagap)-

Parameter Symbol Value Units
Min. Max.
Battery supply voltage Ves ~-70 +1.0 \'/
Continuous battery ground voltage VBGNDC -03 +0.3 \
Intermittent (10us) battery ground voltage VBGNDI -40 +4.0 \
Positive supply voltage Voo -04 +7.0 \)
Negative supply voltage Vee ~7.0 +0.4 \'/
Subscriber line voltage on LA, LB or both, continuous Vic -70.0 +0.4 \
Differential DC line current ILbc 150 mA
Switched regulator voltage (off) Veu Vgg +1.0 \
Switched regulator current (on) len 150 mA
Relay drivers output voltage VaLy Veat 1
Relay drivers output source current lay 30 mA
Ring-Trip input voltage (DA or DB) Var Vgg 0 \
Ring-Trip input current (non-repetitive 10 ms pulse) lat -100 +100 mA
Digrtal input voltage Vip -04 Voo \
Digital input current (sink) lip 50 mA
Digital output voltage Vop -03 Vee \'
Digital output current (source) lop 3 mA
Storage temperature Tsr ~55 +125 °C
Operating junchtion temperature t Tiop 150 °C
Package power dissipation (DG28) PpDG%Q 15 w

t Circuit includes thermal protection such that Tprot
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(MIN) =150°C.

* Exceeding these ratings may cause parmanent damage. Functional operation under these conditions is nat implied.




