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1. Introduction

Clare strongly recommends using the application
circuits provided in LITELINK Il (CPC5620 and
CPC5621) datasheet and application notes. These
circuits have been designed and tested to comply with
applicable regulatory requirements. It is possible,
however, to adjust the values of certain application
circuit components to achieve specific results.

This application note provides the equations used by
Clare engineers to arrive at the recommended
application circuit values. With this information you will
be able to make slight adjustments. Changes to the
provided recommendations may yield an application
circuit that does not meet safety and other regulatory
or performance requirements.

Mnemonics in the equations refer to components in
the standard LITELINK Ill application circuit shown in
Figure 1.
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Figure 1. LITELINK Ill Resistive Termination Circuit
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2. LITELINK Ill DC Characteristic Equations

The following equations describe the dc operating
characteristics of the telephone line side of LITELINK
[l and LITELINK Il dc requirements for the loop.

2.1 Loop Current Limit
RZDC’ RZTX’ and RZNT determine the off-hook |00p
current.

+5.5mA

134 ]{_ 0.625V

1. = [
L RZDC RZTX” RZNT

Adjust the value of Rzp¢ to modify the loop current
limit characteristics.

2.2 Minimum Line Operating Current

The portion of the LITELINK on the telephone line side
of the internal optical barrier is powered from the
phone line, and requires a minimum operating current
from the phone line to work. This value is calculated
as follows:

Ly = =282V 15 5m4

RZTX ” RZNT

2.3 DC Line Current Versus Line Voltage Characteristics

2.3.1 Minimum Loop Voltage

The minimum loop voltage with which LITELINK I will
operate is defined as:

Viine2 Veripoe+ Veeax + 325V

where Vppak is the peak value of the signal on the
line.

2.3.2 Line Current Programming Resistor
Ratio Requirement

LITELINK Il requires the following circuit ratio for
operation:

Rpesi I Rpess 1

(Rpesy + Rpesi 1 Rpess) 1.2

Failure to meet this requirement will result in poor error
cancellation within LITELINK III.

Note: Rpcgs is not needed in circuits where ratio
constraint described above is met. Rpcgs is not used

in Clare application circuits, where the error introduced
is negligible.
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2.4 DC I-V With Rpcssa

The following equations describe loop current and
voltage characteristics when Rpcgs is used and when
the constraint in “Line Current Programming Resistor
Ratio Requirement” on page 3 has been met.

Rpess I Rpess )} ~0

Vuive—Varmon)|
[ LINE = "BRIDGE’AR | o + Rpcso | Rpess 0.625V

+5.5mA
Rype Ryrxll Rznr

Ipvg =

(Rpcsi + Rpeso | Rpess) 0.625V

}[0.5 Vo (L 7

Vimve = VeripGet [ - 5.5mA)(RZDC)}

RDCSZ ” RDCSS ZTX”RZNT

2.5 DC I-V Without Rpcss

The following equations describe loop current and
voltage characteristics when Rpcgs is not used and
when the constraint in “Line Current Programming
Resistor Ratio Requirement” on page 3 has been met.

Rpeso
S )(_________ZH_O.SV
[ v~ VeripGE\ g =" g 0.625V

Ipvg = +5.5mA

RZDC RZTX” RZNT

0.625V
zrx | Rzyr

(Rpesi + Rpeso)

- 5.5mA)(RZDC)}

Vive = VeripGe + [ }[0-5 V+ (ILINE_ R

RDCS2

2.6 DC Line Current without Rpcg3 (in General)

The following equation describes loop current is not used and without regard to the constraint in
characteristics in general terms as used in the “Line Current Programming Resistor Ratio Requirement” on
recommended Clare application circuit, where RDCS3 page 3.
wive = Veringe) Rpesa) (12 (Rpes)(0-57) R )[ (1.2)(Rpcsy) 1}
TH
I _ (Rpesi + Rpesa) (Rpesi + Rpesa) (Rpesi + Rpesa) 0.625V 55,4
LINE — .
(1'2)(RDCS1) RZTX” RZNT
Rype+ (RQ)| 57— - 1}
Rpest + Rpesa

Where:
Vi ~ 0.7 V (£ 0.2 V), and where

Rs ~ 6 Q (+ 2 Q). Rg is an on-chip resistance.
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3. LITELINK Ill AC Characteristic Equations

3.1 Ring Detection Threshold

The Ring detector threshold describes the input
condition at which the LITELINK Ill ring detector
output will change states. Ring detection threshold
and display feature (caller-ID) signal gain (see “Display
Feature Signal Gain” on page 5) are areas where
customization of the LITELINK Il application circuits is
supported by Clare, Inc. Ring detection threshold is
determined by the following equation:

1/2
1

[(m 'fRING)(CSNOOP)]2

750m 2
VrinGpk = ( RSNPD {(ZRSNP +Rgypp) +

For more information on setting the ring detection
threshold see the LITELINK datasheets and Clare
application note spreadsheet AN-117, Customize
LITELINK Caller ID Gain and Ring Detect Voltage Threshold.

3.2 Display Feature Signal Gain
Display feature (caller-ID) signal gain and ring
detection threshold (see “Ring Detection Threshold” on
page 5) are areas where customization of the
LITELINK Il application circuits is supported by Clare,
Inc. Display feature signal gain can be calculated for
both differential and single-ended circuit applications
using the following equations:

3.2.1 Differential Display Feature Gain
Between RX+ and RX-.

6R
GAIN,p = SNPD

(2Rgyp + Rgypp) +

1/2
1

[(m 'fCID)(CSNOOP)]2

Where Rsnp.. = Rsnp- = Rgne
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3.2.2 Differential Display Feature Gain (dB)
Between RX+ and RX-.

6RSNPD

] 172
(2Rgnp+ Rgypp) + 2}
(- feip)(Csnoop)]

GAIN(dB) ¢ = 20log

3.2.3 Single-ended Display Feature Gain
Between RX+ and RX-.

3R
GAIN .}, = SNPD

(2Rgyp+ Rgypp) +

1/2
1

[(m 'fCID)(CSNOOI-’)]2

Where Rgnp, = Rsnp- = Rsnp

3.2.4 Single-ended Display Feature Gain (dB)
Between RX+ and RX-.

3RSNPD

] 172
(2Rgnp+ Rgypp) + 2}
(- feip)(Csnoop)]

GAIN(dB) ¢ = 20log

For more information on setting the display feature
gain see the LITELINK datasheets and Clare application
note spreadsheet AN-117, Customize LITELINK Caller ID
Gain and Ring Detect Voltage Threshold.
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3.3 Termination Impedance

The following equation represents the ac impedance
on the telephone loop represented by LITELINK III. It
defines the AV/Al of LITELINK 111

7 _ (Ryrs 7
TERMINATION = \ R (Zzn7)
NT.

3.4 Transmit Insertion Loss (4-Wire to 2-Wire)

3.4.1 DC Transmit Ratio Constraint Ryxr = (0.749)(R1y)

The following circuit constraint must be met for correct
operation of LITELINK Il1.

6 www.clare.com
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3.4.2 Insertion Loss to Line LITELINK Il transmit insertion loss (in decibels) can
LITELINK IIl transmit gain can be calculated as: be calculated as:
ZINT + Ryrr 2 ;E__NT + gﬂ’
R Z R 1 TXF\| “zrx _ “NTX
GAINpy = (L)( TXF) —— L1y, = ~20log (1‘5)(13 ) V4 R
LY\ R/ Zynr +RNTF : TX’| ZZNT | ONTF

Z R
Ziive  Rars LINE NTS

3.5 Receive Insertion Loss (2-Wire to 4-Wire)

3.5.1 DC Receive Ratio Constraint

The following circuit constraint must be met for correct
operation of LITELINK Il1.

Rpxp = (1‘30)(RHTX”RHTF)

3.5.2 Differential Insertion Loss to RX+/RX-

LITELINK Il differential receive gain can be calculated
as:

2 RNTF Rpyp
Gy = (7o) (7))

RNT RHT

LITELINK 1l differential receive insertion loss (in
decibels) can be calculated as:

R )

RNT RHT

3.5.3 Single-ended Insertion Loss to
RX+ or RX-

LITELINK 11l single-ended receive gain can be
calculated as:

1 Ryrp\(Rpxr
Gy = () (R ()

RNT RHT

LITELINK Il single-ended receive insertion loss (in
decibels) can be calculated as:

20 ) B )

RNT RHT
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3.6 Trans-Hybrid Loss (4-Wire Return Loss)

The hybrid network is also known as the 2-to-4 wire
converter. The loss from transmit path to receive path

THL ;5 = —ZOIOg{(rlﬁ) {

() R

RHT

TX NT.

is known as trans-hybrid loss, measured in decibels.
LITELINK Il trans-hybrid loss can be calculated as:

RTXF)( Ryrp X(R
2 (1-3 )) +GAIN {3

4. Reference Designations

The following table connects reference designators for
circuit elements used in this application note with chip
pin mnemonics. See also the schematic “LITELINK Ill
Resistive Termination Circuit” on page 2.

Designator Connects Pin To

ZoNT INT BR-

RnTr NTF pin NTS
Zrrx ZTX BR-

Rntx ZTX pin NTS
Rute NTF pin RXSL
Rrxr RX pin RXF
Rrxr TXF pin TXS
Rrx X pin TXSM
Rzoc ZDC BR-

Rocst BR+ pin DCS1
Rpcst DCSH pin DCS2
Rocss DCST1 BR-

8 www.clare.com
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5. LITELINK Design Resources

5.1 Clare, Inc. Design Resources
The Clare, Inc. web site has a wealth of information
useful for designing with LITELINK, including
application notes and reference designs that already
meet all applicable regulatory requirements. LITELINK
data sheets also contains additional application and
design information. See the following links:

LITELINK datasheets and reference designs

Application note AN-117 Customize Caller-ID Gain
and Ring Detect Voltage Threshold for CPC5610/11

Application note AN-141, Enhanced Pulse Dialing
with LITELINK

Application note AN-146, Guidelines for Effective
LITELINK Designs

Application note AN-152 LITELINK Il to LITELINK Il
Design Conversion

Application note AN-155 Understanding LITELINK
Display Feature Signal Routing and Applications

For additional information please visit www.clare.com

Clare, Inc. makes no representations or warranties with respect to the accuracy or completeness of the contents of this publication and reserves the right to make
changes to specifications and product descriptions at any time without notice. Neither circuit patent licenses or indemnity are expressed or implied. Except as set
forth in Clare’s Standard Terms and Conditions of Sale, Clare, Inc. assumes no liability whatsoever, and disclaims any express or implied warranty relating to its
products, including, but not limited to, the implied warranty of merchantability, fitness for a particular purpose, or infringement of any intellectual property right.

The products described in this document are not designed, intended, authorized, or warranted for use as components in systems intended for surgical implant into
the body, or in other applications intended to support or sustain life, or where malfunction of Clare’s product may result in direct physical harm, injury, or death to a
person or severe property or environmental damage. Clare, Inc. reserves the right to discontinue or make changes to its products at any time without notice.

Specification: AN-158-R0.B
Copyright © 2003, Clare, Inc.

All rights reserved. Printed in USA.
5/19/2003
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