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ADVANCE INFORMATION

Data Sheet

Low Power Universal SLIC Family

The UniSLIC14 is a family of Ultra Low Power SLICs. The
feature set and common pinouts of the UniSLIC14 family
positions it as a universal solution for: Plain Old Telephone
Service (POTS), PBX, Central Office, Loop Carrier, Fiber in
the Loop, ISDN-TA and NT1+, Pairgain and Wireless Local
Loop.

The UniSLIC14 family achieves it’s ultra low power operation
through: It's automatic single and dual battery operation
(based on line length), low power standby state and battery
tracking saturation guard to ensure the maximum loop
coverage on the lowest battery voltage. This architecture is
ideal for power critical applications such as ISDN NT1+,
Pairgain and Wireless local loop products.

The UniSLIC14 family has many user programmable
features. This family of SLICs delivers a low noise, low
component count solution for Central Office and Loop
Carrier universal voice grade designs. The product family
integrates advanced pulse metering, test and signaling
capabilities, and zero crossing ring control.

The UniSLIC14 family is designed in the Harris “Latch” free
Bonded Wafer process. This process dielectrically isolates
the active circuitry to eliminate any leakage paths as found in
our competition’s JI process. This makes the UniSLIC14
family compliant with “hot plug” requirements and operation
in harsh outdoor environments.
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Features
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Ultra Low Active Power (OHT) < 60mW
Low Standby Power < 25mwW
Single/Dual Battery Operation
Automatic Silent Battery Switching
Thermal Management/Shutdown
Battery Tracking Saturation Guard
Single 5V Supply

Zero Crossing Ring Control

- Zero Voltage On/Zero Current Off
Tip/Ring Disconnect

Pulse Metering Capability

4 Wire Loopback

Programmable Constant Current Feed
Programmable Resistive Feed
Programmable Loop Detect Threshold
Programmable On-Hook and Off-Hook Overheads
Programmable Overhead for Pulse Metering
Programmable Polarity Reversal Time
Selectable Transmit Gain 0dB/-6dB

2 Wire Impedance Set by Single Network
Loop and Ground Key Detectors
On-Hook Transmission

Common Pinout

HC55121

- Polarity Reversal

HC55130

- -63dB Longitudinal Balance
HC55140

- Polarity Reversal

- Ground Start

- Line Voltage Measurement

- 2 Wire Loopback

- -63dB Longitudinal Balance
HC55142

- Polarity Reversal

- Ground Start

- Line Voltage Measurement

- 2.2VRMms Pulse Metering

- 2 Wire Loopback

HC55150

- Polarity Reversal

- Line Voltage Measurement

- 2.2VRpms Pulse Metering

- 2 Wire Loopback

Related Literature

AN9832, User’s Guide for Development Board
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CAUTION: These devices are sensitive to electrostatic discharge; foliow proper IC Handling Procedures.

1-800-4-HARRIS or 407-727-9207 | Copyright © Harris Corporation 1999
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HC55120, HC55121, HC55130, HC55131, HC55140, HC55141, HC55142, HC55143, HC55150, HC55151

Ordering information (PLCC Package Only)

MAX LOOP UINE VOLTAGE 2WIRE TEMP
PART CURRENT | POLARITY | GROUND { GROUND | MEASUREMENT PULSE 2TEST LOOPBACK | LONGITUDINAL | RANGE PKG.
NUMBER (mA) |REVERsaL| sTART | xEY t METERING | RELAY DRIVERS t BALANCE ©c) NO.
HC55120CM 30 . 53dB Ot 70 M28.3
N28.45
HC55121IM | 30 . N o o 53dB -401085| M28.3
N2B.45
HC55130IM 45 HC55131IM 63dB -40to 85| M28.3
N28.45
HC55140IM 45 . ° . L4 HC5514IM ° 63dB -40toB5 | M28.3
N28.45
HC55142IM | 45 . . o . o HC55143IM o 53dB  [-40t085| M28.3
N28.45
HC55150CM 45 . L4 ° HO5515I1CM - 55dB 0to 70 M28.3
N28.45
HCBE514XEVAL 1| Evaluation board
+ Available by placing SLIC in Test mode.
Device Operating Modes
c3|cz2 i cCt DESCRIPTION HC55120 HC55121 HC55130/1 HC55140/1 | HCS55142/3 | HC55150/1
0 0 0 | Disconnect Tip and Ring. . . . . . .
0 0 1 |Ringing ] L) . ] . .
1] 1 0 |[Forward Active . . . . . .
0 1 1 | Test Forward Active
2 Wire Loopback and L4 . . L4
Line Voitage Measurement
1 0 0 | Tip Open Ground Start . .
1 0 1 |Low Power Standby . . . . . .
1 1 0 |Reverse Active . L] . .
1 1 1 | Test Reverse Active . . .
Line Voltage Measurement
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HC55120, HC55121, HC55130, HC55131, HC55140, HC55141, HC55142, HC55143, HC55150, HC55151

Absolute Maximum Ratings T, =25°C
Temperature, Humidity

Storage Temperature Range ... ............. -65°C to 150°C
Operating Temperature Range. . ............. -40°C to 110°C
Operating Junction Tempsrature Range. .. . . ... -40°C to 150°C
Power Supply (-40°C < Ta < +85°C)
Supply Voltage VectoGND ... oL -04Vio 7v
Supply Voltage Vg toGND .. .. ................ -Vg to 0.4V
Supply Voltage Vpy to GND, Continuous, ... ...... -75V {0 0.4V
Supply Voitage Vg to GND, 10ms ... ........... -80V to 0.4V
Relay Driver
Ring Relay Supply Voltage ...................... 0V io 14V
RingRelayCurrent. . ............. ... ... viuni., 50mA
Digital Inputs, Outputs (C1, C2, C3, C4, C5, SHD, GKD_IVM)
InputVoltage .............. ... .. ..o -0.4Vio Vo
Output Voltage (SHD, GKD_LVM Not Active). . . . . . -0.4V to Voo
Output Current (SHD, GKD_LVM) .. ...............o... 5mA
ESDRAling . .....oooi i i 500V
Gate Count. .. .....ooiun i 543 Transistors, 51 Diodes
Tipx and Ringx Terminals (-40°C < Ty, < 85°C)
TipxorRingx Current. . .................. -100mA to 100mA

Tip and Ring Terminals

Tipx or Ringx, Current, Pulse < 10ms, Tggp > 10s.......... 2A
Tipx or Ringx, Current, Pulse < 1ms, TRgp>10s........... 5A
Tipx or Ringx, Current, Pulse < 10ps, TRgp>10s ......... 15A
Tipx or Ringx, Current, Pulse < 1ps, Tpgp>10s .. ........ 20A
Tipx or Ringx, Pulse < 250ns, Trep> 108 ............... 20A

Thermal Information

Thermal Resistance 9JA
2Blead PLCCPackage. . . .................... 53°C/W
28Lead SOICPAckage . . .. ..........coovnn. . TBDOCW
32LeadPLCCPackage....................... TBD°CW

Continuous Power Dissipation at +85°C
28lead PLCCPackage. . ............ccoiinnnnnn.. 1.5W
28lead SOICPackage . .................c..conn.. TBDOW
32Lead PLCCPackage. ..............ccoovvunn.y TBDW

Peak Power Dissipation at 70°C, t<100ms, tRep>1 seC
2Blead PLCCPackage............................ TBDW
2BLeadSOICPackage .. ...............oiiuiun.n. TBDW
32LleadPLCCPackage. ........................... T8DW

Lead Temperature (Soldering 10s, PLCC Lead Tips Only) . . . .300°C

Derate above 70°C
PLCC . o e 15.4mW/C
......................................... TBDW/C

CAUTION: Stresses above those listed in “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and operation of the

device at these or any other conditions above those indicated in the

of this specification is not implied.

NOTE:

P al

1. 84 is measured with the component mounted on an evaluation PC board in free air.

Typical Operating Conditions

These represent the conditions under which the part was developed and are suggested as guidelines.

PARAMETER CONDITIONS MIN TYP MAX UNITS
Ambient Temperature HC55120, HC55150/1 ] - 70 °c
HC55121, HC55130/1, HC55140/1, -40 . 85 °c
HC55142/3
Vg with Respect to GND -58 - -8
Vgt with Respect to GND VBH - -8
V¢ with Respect to GND 4.75 - 5.25
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HC55120, HC55121, HC55130, HC55131, HC55140, HC55141, HC55142, HC55143, HC55150, HC55151
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Notes

2,

10.

1",

12,

13.

. Overload Level (Two-Wire port, On Hook) - The

. Longitudinal Impedance - The

Overload Level (Two-Wire Port, Off Hook) - The  overload
level is specified at the 2-wire port (VTR) with the signal source at
the 4-wire receive port (Epx). R = 600Q, IpcmeT 2 1BMA.
Increase the amplitude of ERy until 1% THD is measured at V1g.
Reference Figure 1.

overload
level is specified at the 2-wire port (VTR) with the signal source at
the 4-wire receive port (Egx). By = =, IpcMeT = OMA. Increase
the amplitude of Egx until 1% THD is measured at Vrp. Refer-
ence Figure 1.

longitudinal impedance is
computed using the following equations, where TIP and RING
voltages are referenced to ground. Lzt, LzR. V1, VR, Ag and At
are defined in Figure 2.

(TIP) Lzt = V/AT

(RING) Lzg = VR/AR

where: E| = 1Vgpug (0Hz to 100Hz)

. Longitudinal Current Limit (On/Off-Hook Active) - Off-Hook

longitudinal current limit is determined by increasing the (60Hz)
amplitude of E|_ (Figure 3A) until the 2-wire longitudinal current
is greater than 28mAgpgg/Wire. Under this condition, SHD pin
remains low (no false detection) and the 2-wire to 4-wire longi-
tudinal balance is verified to be greater than 45dB (LBo.4 =
20log VTX/E) ).

. Longitudinal Current Limit (On-Hook Standby) - On-Hook

longitudinal current limit is determined by increasing the (60Hz)
amplitude of E| (Figure 3B) until the 2-wire longitudinal current
is greater than 8.5mARMs/Wire. Under this condition, SHD pin
remains high (no false detection).

. Longitudinal to Metallic Balance - The longitudinal to metal-

lic balance is computed using the following equation:

BLME = 20 « log (E¢/VyR), where: E| and VR are defined in
Figure 4.

. Metallic to Longitudinal FCC Part 68, Para 68.310 - The

metallic to longitudinal batance is defined in this spec.

. Longitudinal to Four-Wire Balance - The longitudinal to 4-wire

balance is computed using the following equation:
BLFE = 20 « log (E| /V1x).: E_ and V1x are defined in Figure 4.

Metallic to Longitudinal Balance - The metallic to longitudinal
balance is computed using the following equation:

BMLE = 20 » log (ETR/VL), ERx =0
where: Eyg, V| and Epx are defined in Figure 5.

Four-Wire to Longitudinal Balance - The 4-wire to longitudinal
balance is computed using the following equation:

BFLE = 20 e log (Epx/VL), EYR = source is removed.
where: Ery, Vi_and Etp are defined in Figure 5.

Two-Wire Return Loss - The 2-wire return loss is computed
using the foliowing equation:

r=-20 » log (2Vm/Vs)

where: Zp = The desired impedance; e.g., the characteristic
impedance of the line, nominally 600Q. (Reference Figure 6).

Overload Level (4-Wire port Off-Hook) - The overload level
is specified at the 4-wire transmit port (Vyx) with the signal
source {Eg) at the 2-wire port, Z| = 20k(}, R = 600Q (Refer-
ence Figure 7). Increase the amplitude of Eg until 1% THD is
measured at V1x. Note the PTG pin is open, and the gain from
the 2-wire port to the 4-wire port is equal to 1.

14.

16.

17.

19,

20.

21.

Overload Level (4-Wire port On-Hook) - The overload level is
specified at the 4-wire transmit port (V1x) with the signal source
(Eg) at the 2-wire port, Z|_ = 20k, R|_= o (Reference Figure 7).
Increase the amplitude of Eg untit 1% THD is measured at V.
Note the PTG pin is open, and the gain from the 2-wire port to
the 4-wire port is equal to 1.

. Output Offset Voltage - The output offset voltage is specified

with the following conditions: Eg = 0, R = 600€1 Z; = ~andis
measured at V1x. Eg, R, Vrx and Z; are defined in Figure 7.

Two-Wire to Four-Wire Frequency Response - The 2-wire 1o
4-wire frequency response is measured with respect to
Eg = 0dBm at 1.0kHz, Egx = OV (VRX input floating), R = 6002
The frequency response is computed using the following equation:
Fo.4 = 20 e log (Vrx/VTR), vary frequency from 300Hz to
3.4kHz and compare to 1kHz reading.

Vrx. VTR, RL and Eg are defined in Figure 8.

Four-Wire to Two-Wire Frequency Response - The 4-wire to
2-wire frequency response is measured with respect to
Erx = 0dBm at 1.0kHz, Eg source removed from circuit, R =
60002 The frequency response is computed using the following
equation:

F4-2 = 20 » log (VTR/ERx), vary frequency from 300Hz to
3.4kHz and compare to tkHz reading.

V1R, BL and ERy are defined in Figure 8.

. Four-Wire to Four-Wire Frequency Response - The 4-wire to

4-wire frequency response is measured with respect to
Egpx = 0dBm at 1.0kHz, Eg source removed from circuit, R, =
6002 The frequency response is computed using the following
equation:

Fa.4 = 20 ¢ log (VTx/ERx), vary frequency from 300Hz to
3.4kHz and compare to 1kHz reading.

Vrx . RLand ERy are defined in Figure 8.

Two-Wire to Four-Wire Insertion Loss (PTG =Open) - The
2-wire to 4-wire insertion loss is measured with respect to Eg =
0dBm at 1.0kHz input signal, Erx = 0 (VAX input floating), R, =
60012 and is computed using the following equation:

Lo.4 =20+ log (Vrx/VTR)

where: V1y, VTR, R and Eg are defined in Figure 8. (Note:
The fuse resistors, R, impact the insertion loss. The specified
insertion loss is for Rpy = Rpa = 0).

Two-Wire to Four-Wire Insertion Loss (PTG = AGND) - The
2-wire to 4-wire insertion loss is measured with respect to Eg =
0dBm at 1.0kMz input signal, Egx = 0 (VRX input floating), R =
600Q and is computed using the following equation:

Lo.4 = 20 » log (VTx/VTR)
where: VTy, V1R, RL and Eg are defined in Figure 8. (Note:

The fuse resistors, R, impact the insertion loss. The specified
insertion loss is for Ry = Rpp = 0).

Four-Wire to Two-Wire Insertion Loss - The 4-wire to 2-wire
insertion loss is measured based upon Egx = 0dBm, 1.0kHz
input signal, Eg source removed from circuit, R = 600Q and is
computed using the following equation:

L4.2 =20 « log (VTR/ERx)

where: VTR, Rl and ERy are defined in Figure 8.
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22. Two-Wire to Four-Wire Gain Tracking - The 2-wire to 4-wire
gain tracking is referenced to measurements taken for
Eg = -10dBm, 1.0kHz signal, Egx = 0 (VRX output floating), R
= 6002 and is computed using the following equation.
Go.4 = 20 ¢ log (Vyx/VTR) vary amplitude -40dBm to +3dBm, or
-55dBm to -40dBm and compare to -10dBm reading.

V1x, RL and VR are defined in Figure 8.

23. Four-Wire to Two-Wire Gain Tracking - The 4-wire to 2-wire
gain tracking is referenced to measurements faken for
ERx = -10dBm, 1.0kHz signal, Eg source removed from circuit, R|_
= 600€2 and is computed using the following equation:

Gg.2 = 20 » log (VTR/ERx) vary amplitude -40dBm to +3dBm,
or -55dBm to -40dBm and compare to -10dBm reading.

Vg, RLand ERry are defined in Figure 8. The level is specified at
the 4-wire receive port and referenced to a 6002 impedance level.

24, Two-Wire Idle Channel Noise - The 2-wire idle channei noise
at VTR is specified with the 2-wire port terminated in 600 (Ry)
and with the 4-wire receive port (VTX) floating (Reference Figure
9).

25. Four-Wire Idle Channel Noise - The 4-wire idle channel noise
at VT is specified with the 2-wire port terminated in 600Q (R, ).

The noise specification is with respect to a 60092 impedance
level at V1x. The 4-wire receive port (VTX) floating (Reference
Figure 9).

26. Harmonlc Distortion (2-Wire to 4-Wire) - The harmonic dis-
tortion is measured with the following conditions. Eg = 0dBm at
1kHz, R = 600Q. Measurement taken at Vyx. (Reference Fig-
ure 7).

27. Harmonic Distortion (4-Wire to 2-Wire) - The harmonic dis-
tortion is measured with the following conditions. Erx = 0dBm0.
Vary frequency between 300Hz and 3.4kHz, R| = 6002 Mea-
surement taken at V1. (Reference Figure 8).

28. ConstantLoop Current - The constant loop current is calcu-
fated using the following equation:
I = 1000/Ry s = VTR/600 (Reference Figure 10).

29. Ground Key Detector - (TRIGGER) Ground the Ring pin
through a 2.5kQ resistor and verify that GKD goes low.

(RESET) Disconnect the Ring pin and verify that GKD goes
high.

{Hysteresis) Compare difference between trigger and reset.

Circuit Operation and Design Information

The UniSLIC14 family of SLIC’s operate as a voltage feed
current sense subscriber line interface circuit on the 2-wire
side, yet appear as a current feed voltage sense SLIC on the
4-wire side. This architecture allows easy implementation of
thermal management on the 2-wire side and easy
connection to DSP CODEC's on the 4-wire side. Thus, for
long loop applications the SLIC provides a programmed
constant voltage to the tip and ring terminals while sensing
the tip to ring current.

The following discussion separates the SLIC's operation into
it's DC and AC paths, then follows up with additional circuit
and design information.

DC Feed Curve

The DC feed curve for the UniSLIC14 family is user
programmable. The user has complete control over: The on
hook and off hook overhead voltages, resistance of the feed
curve, minimum open circuit voltage, the value of the current
limit and the saturation guard.

The on hook overhead

" DC FEED CURVE voltage Vop(on) is

£ Vew independent of the Vg

S vgar 2.5V battery voltage. So once set,
© Vouon | € ONHGOK _  the on hook voltage remains
€ (OVERHEAD  constant as the Vgy battery
E TTTTTY  voltage changes. Vop(on)

-

also remains constant over
temperature and line
leakages up to ISH-. ISH- is
equal to 0.6 times the Switch
Hook Detect threshold current Igyp. The on hook overhead

ISH-
LOOP CURRENT

voltage, required for a given signal level, is calculated with
Equation 1,

2Rp + 50
Voron) = Vspiom *| 1+ Zo

where Von(on) = On hook overhead voltage
Vep(on) = Required OHT (Vpeak) on hook voltage
Rp = Protection Resistors (Typically 302)
Zp = Line impedance for (voice)

Reference Figure 13 for Rp and Zg

The off hook overhead
voltage Vp(off) is also
independent of the Vg
battery voltage and remains
constant over temperature.
The required off hook
overhead voltage is the sum
of the voltage drop across
the internal sense resistors,
the protection resistors, the
speech signal and pulse
metering signal. The off hook overhead voltage is calculated
with Equations 2 and 3.

DC FEED CURVE

TIP TO RING VOLTAGE

ILoOP(min)
LOOP CURRENT

V()H(ol‘l) = VOH(Rsanse)+VOH(sp)+VOH(pm) Ea.2)

where Vo (off) = Off hook overhead voitage

Vor(Rsense) = Required overhead for voltage drop
across sense resistors as a result of the DC loop
current (reference Figure 13).

4-15 | HARRIS
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VoM(sp) = Required (peak) off hook voltage for
speech.

VoH(pm) = Required (peak) off hook voitage for pulse
metering.

2Rp + 50
Vorothy = 50 * I oopman * Vspom X| 1+ 7

2Rp +50
+ me(oﬁ)" 1+ vd

- (EQ.3)

where I ooP(max) = Desired loop current iimit.

Vsp(otf) = Required (peak) off hook voltage for
speech.

Vpmoff) = Required (peak) off hook voltage for pulse
metering.

Zpm = Line impedance (pulse metering, typically
200Q).

EXTERNAL PROTECTION
RESISTOR OVERHEAD YOLTAGE Vou(ON, OFF)

Vi 2Rp 50Q J
voon olmOoR -« TIPORRING
PM(ot) % AMPLIFIER

INTERNAL SENSE
UINE IMPEDANCE RESISTOR

20 OR Zpw 3

\AAs

Zn+2Rg +50
0+2Rp
Voreon.oth) = [T)A

2R, +50
=i1+ > A
0

WHERE A IS EITHER VSP(on, off) OR YPM(ot)

—e

FIGURE 13. OVERHEAD VOLTAGE OF THE TIP AND RING
AMPLIFIERS

The Overhead voltage is defined at the output of the tip or
ring amplifiers. The off hook overhead voltage requirement is
the voltage drop across the internal sense resistors at
maximum loop current, plus the required voltage for both
speech and pulse metering. The two protection resistors
(Rp) are considered as part of the load.

DC FEED CURVE
VBH

" Vear | g¥V
e OFF HOOK
= VoHpm
é RsaT TR
4 \
T ILoOP(min)
=4 LOOP CURRENT
[ 9
E
N
HLOOP(min)
Rgat = JoHen
I coP(miny

RDC_RGS = 50 x Rg,p

For a constant current
design, the Rgat resistance
of the DC feed curve is
equal to the Vg(off)

OVER HEAD Voltage divided by the

minimum loop current
requirement (Equation 4).

The external saturation
guard resistor RDC_RSG
can now be calculated and
is given in Equation 5.

(EQ. 9)

(EQ.5)

The minimum ISH- is equal

DC FEED CURVE to Von(on) divided by Rgar
Veu as shown in Equation 6.
v, ~Fasv . '
w AT - I1SH- is used to find the
g VoH(on) gs::oi?:m minimum and maximum
§ Mmoo Switch Hook Detect
@ ! thresholds (Igyp) for a
E SHm) given design. The minimum
e LOOP CURRENT  |SHD(min) is established by
g the on hook overhead
Voion) Rear voltage requirement. The
- maximum IsHp(max) i
1SH+(min) established by the minimum
open circuit voltage
requirement.
2R
P4+50
Vo Vspom X [‘ + zc: ) (EQ.6)
ISH-min = —oREN
Rsar Rsar
The minimum Switch Hook Detect threshold current
(IsHD(min)) is defined by Equation 7.
IsHD(miny = 1.7 X ISH-(min) (EQ.7)
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The maximum ISH- is
determined by the

DC FEED CURVE

VBH
I minimum open circuit
w Vear | o 28¥ -
I} "N GNHOOK voltage requirement
g Voken) OVERHEAD (Typical value is -43 volts).
> N = -
g Vel oic "\ Equation 8 determines the
& b ! maximum ISH- allowed for
1SH-(max) . L
e a given minimum open
a LOOP CURRENT =~ 7"
E circuit voltage.
VoH(on) & RsaT
-
ISH-(m“)
Van-Vsar-Vorc (EQ. 8)

ISH-(max) =
. Rsar

The maximum Switch Hook Detect Current threshold is

defined by Equation 9.

lsHpMax) = 17 X ISH (max) (€Q.9)

The above analysis establishes a range for the Switch Hook
Detect threshold current to meet the selected requirements.
After selecting an Igp threshold between the IsHp(min) and
ISHD(max), the programming resistor is determined by
Equation 10.

_ 500 (EQ. 10}

D" lisho

The true value of ISH-, for the selected value of Igyp is given
by Equation 11:
ISH- = Igp, {0.6) (EQ. 11)
Verify that the value of ISH- is above the suspected line
leakage of the application. The UniSLIC family will provide a
constant on hook voltage level for leakage currents up to this
value of line leakage.

The ROH resistor, which

w DC FEED CURVE
] is used to set the offhook
‘:é' overhead voltage, is
© R calculated using
2 OFF HOOK  Eduation 12.
OVER HEAD
<4 IOH is the difference
g between the || 0OP(min)
1ISH-  1LoOP(min) and ISH-.
LOOP CURRENT

500 500

R L2000 900 (EQ. 12)
OHImax) = IOH ~ T gop(min) 15T

The current limit is set by a single resistor and is calculated
using Equation 13:

1000 (EQ. 13)
Bum=r———

LOOP{max)
The maximum loop resistance for the given conditions is
calculated by Equation 14.

V-V v 2R, + 50
RLooP(max) = : BH™VSAT oo | SP(off) [1 . ; ]
LOOP(min) LOOP(min) o
v 2R, + 50 (EQ. 14)
. VeMpty [1 , Pe ]~2HP
!LooP(min) Zpy
SLIC in the Standby Mode

Overall system power is saved by configuring the SLIC in the
standby state when not in use. In the standby state the tip
and ring amplifiers are disabled and internal resistors are
connected between tip to ground and ring to Vgy. This
connection enables a loop current to flow when the phone
goes off hook. The loop current detector then detects this
current and the SHD pin goes low.

SLIC in the Active Mode

Figure 14 shows a simplified AC transmission model. Circuit
analysis yields the following design equations:

Node Equation

EQ. 15
Vax  Va | Fa.19
500K 1000K ~ X

Loop Equation
(EQ. 16}
1y 500K - Vo = 15,500k = 0

Loop Equation
(EQ. 17)
Vig-tM2Rp + Viy. =0
where:
VRx = Is the input voltage at the VRX pin.

Va = Is an internal node voitage that is a function of the loop
current detector and the impedance matching networks

Iy = Internal current in the SLIC that is the result between
the input receive current and the feedback current.

Iy = Is the AC metallic current.

Rp = Is a tuse resistor.

Zt = Is used to set the SLIC’s 2-wire impedance.

V1x ‘=Isthe tip to ring voltage at the output pins of the SLIC.

V1R = Is the tip to ring voltage including the voltage across
the protection resistors.

Z, =Is the line impedance.
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-4+ Iy

HCS514
VTR

FIGURE 14. SIMPLIFIED AC TRANSMISSION CIRCUIT

(AC) 4-Wire to 2-Wire Gain
The 4-wire to 2-wire gain is equal to Vyr/VRx.

From Equations 15, 16 and 17 with Eg = 0.

L (EQ. 18)
Agp=25——
427 76+ 2,

(AC) 2-Wire to 4-Wire Gain
The 2-wire to 4-wire gain is equal to V1y/ Eg with Vgx = 0.
Vix _ Z0-2Pp

Apy=X=-0 “F
2-4 Eg o+ 2y

(EQ. 19)

(AC) 4-Wire to 4-Wire Gain
The 4-wire to 4-wire gain is equal to VTx/VRx-
From Equations 15, 16 and 17 with Eg = 0.

v 7,-2R
Ay_y= 2 2[ L P] (EQ. 20)

Vax \ZL+Z,

(AC) 2-Wire Impedance ,
The AC 2-wire impedance (ZTR) is the impedance locking
into the SLIC, including the fuse resistors. The formula to
calculate the proper Z for matching the 2-wire impedance is
shown in Equation 21.

Zy = 2000 (Zyg - 2Rp) (EQ.21)

Equation 21 can now be used to match the SLIC’s
impedance to any known line impedance (Z1R).

EXAMPLE:

Calculate Zy to make Z1g = 600 in series with 2.16pF.
Rp = 30Q.
Z; = 200+ (600 +

_24 30) (EQ. 22)

1
joe2.16010°

Z1 = 114k in series with 0.0108uF.

Layout Considerations

Floating the PTG Pin:

The PTG pin is a high impedance pin that is used to reduce
the 2-wire to 4-wire gain to 0dB. If 0dB is required, it is
necessary to float the PTG pin. The PC board interconnect
should be as short as possible to minimize stray capacitance
on this pin. Stray capacitance on this pin forms a low pass
filter and will cause the 2-wire to 4-wire gain to roll off at the
higher frequencies.

If a 2-wire to 4-wire gain of -6dB is required in the design, the
PTG pin should be grounded at the pin.

Layout of the 2-Wire Impedance Matching Resistor
Zr

Proper connection to this pin is to have the external Z1
network as close to the pin as possible.

The Z7 pin is a high impedance pin that is used to set the

proper feedback for matching the impedance of the 2-wire
side. This will eliminate circuit board capacitance on this pin
to maintain the 2-wire return loss across frequency.

SPM Pin:

For optimum performance, the PC board interconnect
connected to the SPM pin should be as short as possible.
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TABLE 1. DETECTOR STATES

QUTPUT
STATE| C3 c2 [ SLIC OPERATING STATE ACTIVE DETECTOR SHD GKD_LVM
0 0 0 4] Open Circuit State HIGH HIGH
1 0 0 1 Ringing State Ring Trip Detector 1 HIGH
2 0 1 4] Forward Active State Loop Current Detctor 1
Ground Key Detector "t
3 0 1 1 Test Active State On Hook Loopback Dstector LOW
Requires previous state to be in the
Forward Active state to determine | Ground Key Detector 1
the On hook or Off hook status of the
line. On Hook Loop Current Detector Low
Line Voitage Detector M n
4 1 0 0 Tip Open State Ground Key Detector _L 1
5 1 4] 1 Low Powsr Standby State Loop Current Dstector _L
Ground Key Detector _L
6 1 1 0 Reverse Active State Loop Current Detector _L
Ground Key Detector 1
7 1 1 1 Test Reversal Active State :
Requires previous state 1o be in the On Hook Loop Current Detector l HIGH
Reverse Active state to determine
the On hook or Off hook status of the On Hook Loop Current Detector Low
line. Line Voltage Detector JLune
8 X X X Thermal Shutdown Low Low
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HC55120
(28 PIN PLCC)
TOP VIEW

Y

K EEEE g E

RING 5 NC
GND 4 RSYNC
TP ILIM
VBH 3 ROH
VBL RD
RDC_RsG [i Vee
cRT | g GRD
HC55130
(28 PIN PLCC)
TOP VIEW
RING g NC
GND 4 RSYNC
TP LM
VBH 4 ROH
VBL RD
RDC_RSG ] vee
cRr [ g NC

HCS55142
(28 PIN PLCC)
TOP VIEW

k5 EEE

Y

HC55121
(28 PIN PLCC)
TOP VIEW
-J (. =
- g E5EEESE
(4] [3] J2] [1] o8 7] P
*

RING
GND

TP

VBH
VBL
RDC_RSG [10)
CRT_REV i

HC55140

RING

GND

TIP

VBH

VvBL

RDC_RSG [

CRT_REV_
R

HC55150
(28 PIN PLCC)
TOP VIEW

RING

GND

e

VBH

VBL
RDC_RSG [i0
CRT_REV_

VR
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Pinouts SOIC Packages

HC55120
(28 PIN SOIC)
TOP VIEW

PTG
RALY
CH

RING
GND
TP
VvBH
VBL
RDC_RSG
coc
oT
DR
CRT
HC55130
(28 PIN S0IC)
TOP VIEW
n g1} NC
PTG viX
RRLY KoL) NC
CH VRX
RING RSYNC
GND g3l) 1ILM
TP K<l) ROH
VBH 5 KL} RD
vBL Vee
RDC_RSG 311 SAD
coC i8] c1
pY 1) 2
] <
CRY NC
HC55142
(28 PIN SOIC)
TOP VIEW

ZSPM

SPM
VRX

RING RSYNC_REV
GND ILm
ow ROH
VBH RD N
VBL Vce
RDC_RSG 9T SA5
coe T8 ¢

or 7 ¢
DR
CRT_REV_IVM 113}

HC55121
(28 PIN SOIC)
TOP VIEW

VBL
RDC_RSG
coc

or

DR
CRT_REV
HCS5140
{28 PIN SOIC)
TOP VIEW
bai EHTI NC
PTG 71 vrx
RRLY gl NC
CH 3 a1 ] VRX
RING 311l RSYNC_REV

GND 3 1wm
P 211 roH
vaH [IB F RO
veL I8 P vee

RDC_RSG 1] A0
coc T80 o

oT [L7L] C2
DR

CRT_REV_TVM [113] o1 GKO_LVN

HC55150
(28 PIN S0IC)
TOP VIEW

ZSPM
vTX
SPM
VRX
RSYNC_REV
m
ROH
RD

VBL
RADC_RSG

coc

Vee
SHD
ct
or 70
] BT c:
CRT_REV_LVM [T13] 511 TV
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Pin Descriptions
28 32 28
PIN PIN PIN
PLCC | PLCC | SOIC SYMBOL DESCRIPTION

1 1 2 PTG Programmable Transmit Gain - The 2-wire to 4-wire transmission gain is 0dB if this pin is left floating and
-6.02dB if tied to ground. The -6.02dB gain option is useful in systems where Pulse Metering is used.
See Figure 14.

2 2 3 RRLY Ring Relay Driver Output - The relay coil may be connected to a maximum of 14 volts.

3 3 4 CH AC/DC Separation Capacitor - CH is required tc properly process the AC current from the DC loop cur-
rent. Recommended value 0.47pF.

4 4 1 T 2-Wire impedance Matching Pin - impedance matching of the 2-wire side is accomplished by placing
an impedance between the Zy pin and ground. See Equation 21.

5 5 5 RING Connaects via protection resistors (Rp reference Figure 15 - 18) to ring wire of subscriber pair.

6 6 6 GND Analog and Digital ground.

7 7 7 TIP Connacts via protection resistors (Rp reference Figure 19) to tip wire of subscriber pair.

8 8 8 VBH High Battery Supply (negative with respect to GND pin 6).

9 9 9 VeL Low Battery Supply (negative with respect to GND pin 6, magnitude < Vgy).

10 10 10 RDC_RSG | Resistive Feed/Saturation Guard - Performs the saturation guard function on constant current designs
and sets the slope of the resistive feed curve for constant voltage designs.

11 1 14 CRT_REV | Ring Trip, Soft Polarity Reversal and Line Voltage Measurement - A capacitor when placed between

_LVM the CRT_REV_LVM pin and ground performs 3 mutually exclusive functions. When the SLIC is config-
ured in the Ringing mode it provides filtering of the ringing signal to prevent false detect. When the SLIC
is transitioning between the Forward Active State and Reverse Active State it provides Soft Polarity Re-
versal and performs charge storage in the Line Voltage Measurement State. Recommended value
0.47uF.

12 12 1 cDC Filter Capacitor- The CDC Capacitor removes the VF signals from the battery feed contro! loop.

13 13 12 DT Tip side of Ring Trip Detector - Ring trip detection is accomplished by connecting an external network
to a detector in the SLIC with inputs DT and DR. Ring trip occurs when the voltage on DT is more
negative than the voltage on DR.

14 14 13 DR Ring Side of Ring Trip Detector - Ring trip detection is accomplished by connecting an external network
to a detector in the SLIC with inputs DT and DR. Ring trip occurs when the voltage on DR is more
positive than the voltage on DT.

- 15 - Cs Activates Test Relay TRLY1.

- 16 - C4 Activates Test Relay TRLY2.

15 17 16 c3 TTL Compatible Logic Input. The logic states of C1, C2 and C3 determine the operating states of the
SLIC. Reference Table 1 for details.

16 18 17 c2 TTL Compatible Logic Input. The logic states of C1, C2 and C3 determine the operating states of the
SLIC. Reference Table 1 for details.

17 19 18 C1 TTL Compatible Logic Input. The logic states of C1, C2 and C3 determine the operating states of the
SLIC. Reference Table 1 for details.

18 20 19 SHD Switch Hook Detect - Active during off hook, ground key and loopback. Reference Table 1 for details.

19 21 15 GKD_LVM | Ground Key Detector and Line Voitage Measurement - Reference Table 1 for details.

20 22 20 vCC 5V Supply.

4.22 | HARRIS




HC55120, HC55121, HC55130, HC55131, HC55140, HC55141, HC55142, HC55143, HC55150, HC55151

Pin Descriptions (Continueq)

28 32 28
PIN PIN PIN
PLCC | PLCC | SOIC SYMBOL DESCRIPTION

21 23 21 RD Loop Current Threshold Programming Pin - A resistor between this pin and ground will determine the
trigger level for the loop current detect circuit. See Equation 10.

22 24 22 ROH Off Hook Overload Setting Resistor - Used to set combined overhead for voice and pulse metering
signals. See Equation 12.

23 25 23 ILIM Current Limit Programming Pin - A resistor between this pin and ground will determine the constant
current limit of the feed curve. See Equation 13.

24 26 24 RSYNC_REV | Ring Synchronization Input and Reversal Time Setting. A resistor between this pin and GND (pin 6)
determines the polarity reversal time. Synchronization of the closing of the relay to connect the ringing
signal to the subscriber pair is achieved via the grounding of this pin.

25 27 28 ZSPM Pulse Metering Signal Impedance Pin - A resistor on the input of this pin will allow programming of the
source impedance of the pulse metering signal for maximum signal on the 2-wire loop.

26 28 25 VRX Receive Input - Ground referenced 4-wire side.

27 29 26 SPM Pulse Metering Signal Input.

28 30 27 vTX Transmit Output - Ground referenced 4-wire side.

- 31 - TRLY1 Test Relay Driver 1.
- 32 - TRLY2 Test Relay Driver 2.
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Basis Application Circuit

Voice Only 28 Pin PLCC Package

Ryq
+5V,
rdeme-d.
20 R ]
v v 28 A
012\{.-5 -'_‘l:- Cy 2 ce Vrx Vv :
RELAY
3 2:“ PTG =
! [ . Ryg S
! X C 0 <
RING °-°-X- Rp = 5 26 <1
N RING Vax L
. u2 s '
! GND Ra | CODEC/FILTER
ZT 4 AAA LI
LL — 24 Ry
N = 7 RSYNC_REV AMA-
VW—e w 23 5
AAA
8 VBH iLIM ” vsv
24V c? | o ROH W
° veL a0 12 Fa
48V T G5 Ry |10 DA ©)
RDC_RSG 18 -
1 SHD
lcs — 12 cpe 19
—_ = R, C GKO_IVM
= - 2 3 43 17
- A oT c1 =
Rz g 14JoR c2
W 1] crT_REv_IVM a2
RING I =V I
GENERATOR I C4
:'—E VBAT 5V | CONTROL LOGIC |
FIGURE 15. UniISLIC14 VOICE ONLY BASIC APPLICATION CIRCUIT
TABLE 2. BASIC APPLICATION CIRCUIT COMPONENT LIST
COMPONENT VALUE TOLERANCE RATING
Ut -SLIC UniSLIC14 Family N/A N/A
U2 - Dual Asymmetrical Transient Voltage Suppressor TISP1072F3 N/A N/A
RP (Line Feed Resistors) 30Q Matched 1% 2.0w
R1 (RDC_RSG Resistor) 13kQ2 1% 1/4W
R2, R3 2 MegQ 1% 1/4W
R4 (RD Resistor) 43.2kQ 1% 1/4W
R5 (ROH Resistor) 37.4kQ 1% 1/4W
R6 (RILIM Resistor) 33.2kQ 1% 1/4W
R7 (RSYNC_REYV Resistor) 34.8kQ 1% 1/4W
R8 (RZT Resistor) 107kQ2 1% 1/4W
R9, R10, R11 20kQ 1% 1/4W
R12 400Q2 5% 2w
c1 0.1uF + 1.0pF 20% 10v
C5 0.1uF + 1.0uF 20% 50V
C6 0.1pF + 1.0uF 20% 100V
C2,Ca,C7 0.47uF 20% 10V
Cc3 2.2uF 20% 50V

Design Parameters: Maximum onhook voltage = 0.775Vrms, Maximum Offhook Voice = 3.1Vpeak, Switch Hook Threshold = 11.6mA, Loop
Current Limit = 29.6mA, Synthesize Device Impedance = 600 -60 = 5400, with 30Q protection resistors, impedance across Tip and Ring terminals
= 6000Q2. Where applicable, these component values apply to the Basic Application Circuits for the HC55120, HC55121, HC55130, HC55140,
HC55142 and HC55150. Pins not shown in the Basic Application Circuit are no connect (NC) pins.
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Basis Application Circuit

Pulse Metering 28 Pin PLCC Package

+5V Ryq
20 R . -
Vec ut Vrx 28 ‘vg"
+12v =6 2 1 '
o-Insuv} ALY PTG — .
! L CH SPM Ro !
AING o-o-'-r Rp =% w L U3
I AAA VRX )
1 yvy RING R R 3
uz [} 25PM 13 Ry ]
: GND AW | CODEC/FILTER
4 PRs 1 P
L 7 f—— I
e Rp =7 AsYNC_REV 22— =
MA—S TP - ‘Al L——o 12116kHZ
2av vy 2 FRs PULSE METERING
8 VBH (1] ‘H v INPUT SIGNAL
e 2 %
48V T Cs I °"| 9 Rou YWy
vet 24
ic‘ RD A
1 110 —
= == " RDC_RSG sip |12
= a ok cre koM |
._A'A'Avi 3 13 bT c1 17
RING Rz S m 16
GENERATOR 3 A DR c2
= Vaar Ay 11 15 l
[ CRT_REV_LVM c3
= T [ I CONTROL LOGIC I
A5V
FIGURE 16. UniSLIC14 PULSE METERING BASIC APPLICATION CIRCUIT
TABLE 3. BASIC APPLICATION CIRCUIT COMPONENT LIST =
Q wm
COMPONENT VALUE TOLERANCE RATING 3 Qo
U1-8LIc UniSLIC14 Family NIA N/A o a
U2 - Dual Asymmetrical Transient Voitage Suppressor TISP1072F3 N/A N/A =
RP (Line Feed Resistors) 30Q Matched 1% 2.0w
Rt (RDC_RSG Rasistor) 19.1kQ 1% 1/4W
R2, R3 2 MegQ 1% 1/4W
R4 (RD Resistor) 51.1kQ 1% 1/4W
RS (ROH Resistor) 34.8kQ 1% 174W
R6 (RILIM Resistor) 33.2k2 1% 1/4W
R7 (RSYNC_REV Resistor) 34.8k2 1% 1/4W
R8 (RZT Resistor) 107k 1% 174W
RY, R10, R11 20k 1% 1/4W
R12 400Q 5% 2w
R13, R14 10.7k(2 1% 1/4W
C1 0.1pF + 1.0uF 20% 10V
C5 0.1uF + 1.0uF 20% 50V
cé 0.1uF + 1.0pF 20% 100v
C2,C4,C8 0.47uF 20% 10V
c3 2.2uF 20% 50V
c7 680pF 10% 10V

Design Parameters: Maximum onhook voltage = 0.775Vrus, Maximum offhook voice = 1.1Vpeak, Maximum simultaneous pulse metering signal
= 3.1Vpeak, Switch Hook Threshold = 3.8mA, Loop Current Limit = 29.6mA, Synthesize Device Impedance = 600-60 = 54002, with 300 protection
resistors, impedance across Tip and Ring terminals = 600£2. Where applicable, these component valuss apply to the Basic Application Circuits for
the HC55120, HC55121, HC55130, HC55140, HC55142 and HC55150. Pins not shown in the Basic Application Circuit are no connect (NC) pins.
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Basis Application Circuit Voice Only 28 Pin SOIC Package
Ryq
+5V
I 20 R : ] )
27 il
2V ¢ 3 Vee u Vrx Wr¢ T
o-l RELAY ! — e beid |
CH =
' o5 R <&
) T 10 2
RING o—o{ Rp = 5 25 <1
h AN A RING VRx T
, uz s !
\ GND Re | CODEC/FILTER
1 [Spaguaytlaty
= o A‘;'A'
7
e Rp =7 RSYNC_REY |22k
vy e L4 23 Rg
sl ILIM A Ad
BH 2 5
24V Rom AMA-
VaL m 2 W
_“v - cs Yy _=_
T N RDC_RSG SHD 19
6
11 o [
c1
Rz % ol 17
< an DR c2
RNG Ry 13 ) chr_Rev_Ivi a P2
) _REV_|]
Q GENERATOR II Ca I
i Vaar +5V l CONTROL LOGIC |
FIGURE 17. UniSLIC14 VOICE ONLY BASIC APPLICATION CIRCUIT
TABLE 4. BASIC APPLICATION CIRCUIT COMPONENT LIST
COMPONENT VALUE TOLERANCE RATING
U1 -SLIC UniSLIC14 Family N/A N/A
U2 - Dual Asymmetrical Transient Voltage Suppressor TISP1072F3 N/A N/A
RP (Line Feed Resistors) 30Q Matched 1% 2.0W
R1 (RDC_RSG Resistor) 13kQ 1% 1/4W
R2, R3 2 MegQ 1% 1/4W
R4 (RD Resistor) 43.2kQ2 1% 1/4W
RS (ROH Resistor) 37.4kQ 1% 1/4wW
R6 (RILIM Resistor) 33.2kQ 1% 1/4W
R7 (RSYNC_REV Resistor) 34.8kQ 1% 1/4W
R8 (RZT Resistor) 107kQ 1% 1/4W
R9, R10, R11 20k 1% 1/4W
R12 400Q 5% 2W
ct 0.1uF + 1.0pF 20% 10V
C5 0.1uF + 1.0pF 20% 50V
cé 0.1pF + 1.0uF 20% 100V
C2, C4,C7 0.47pF 20% 10v
Cc3 2.2uF 20% 50V

Design Parameters: Maximum onhook voltage = 0.775VRrpms, Maximum offhook voice = 3.1Vpeak, Switch Hook Threshold = 11.6mA, Loop Cur-
rent Limit = 29.6mA, Synthesize Device Impedance = 600-60 = 5409, with 30Q protection resistors, impedance across Tip and Ring terminals =
60002. Where applicable, these component values apply to the Basic Application Circuits for the HC55120, HC55121, HC55130, HC55140,
HC55142 and HC55150. Pins not shown in the Basic Application Circuit are no connect (NC) pins.
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Basis Application Circuit

Pulse Metering 28 Pin SOIC Package

A
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N -
20
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+12v =4 2
a@ = 3 ARy N o =
4 cH 26 Lt =
! I | SPM | _‘I Rig 31
RING o—0y | mp X vax 15 '
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| VW RING R R j
U2 28 13 14
' LN P ZsPM A~ 1 CODEC/FILTER
| G Ay '1 ]
2o F—aAA Cy
— T Vv I
TP 24 A7 = 12/16KHZ
AHAPA =7 RSYNC_REV AL PULSE METERING
VWA w 23 Pe INPUT SIGNAL
24V 8 LM A
VeH 22 5
A8V = C RoH W
5 cs [ o VoL 2 Pa
L, 1 RD WA—9
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RING R >
@ GENERATOR 123 AAA B 1R c2
VW 16 ‘
= vBar Ay 14 1 cRT_REV_IVM c3
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FIGURE 18. UniSLIC14 PULSE METERING BASIC APPLICATION CIRCUIT n
TABLE 5. BASIC APPLICATION CIRCUIT COMPONENT LIST
COMPONENT VALUE TOLERANCE RATING g
”
U1 -SLIC UniSLIC14 Family N/A N/A 8 (4]
U2 - Dual Asymmetrical Transient Voltage Suppressor TISP1072F3 N/A N/A d d
RP (Line Feed Resistors) 3002 Matched 1% 2.0W -
R1 (RDC_RSG Resistor) 19.1kQ 1% 1/4W
R2, R3 2 MegQ2 1% 1/4W
R4 (RD Resistor) 51.1kQ 1% 114W
RS5 {ROH Resistor) 34.8kQ 1% 1/4W
R6 (RILIM Resistor) 33.2kQ2 1% 1/4W
R7 (RSYNC_REV Resistor) 34.8kQ 1% 1/4W
R8 (RZT Resistor) 107kQ 1% 1/4W
Rg, R10, R11 20kQ 1% 1/4W
Ri2 4000 5% 2w
R13, R14 10.7kQ 1% 1/4W
c1 0.1yF + 1.0pF 20% 10V
c5 0.1pF + 1.0pF 20% 50V
cé 0.1F + 1.04F 20% 100V
C2,C4,C8 0.47uF 20% 10V
c3 2.2uF 20% 50V
c7 680pF 10% 1ov

Design Parameters: Maximum onhook voltage = 0.775VRrms, Maximum offhook voice = 1.1Vpeak, Maximum simultaneous pulse metering signal
= 3.1Vpeak, Switch Hook Threshold = 9.8mA, Loop Current Limit = 28.6mA, Synthesize Device Impedance = 600-60 = 540, with 30£2 protection
resistors, impedance across Tip and Ring terminals = 60002. Where applicable, these component values apply to the Basic Application Circuits for
the HC55120, HC55121, HC55130, HC55140, HC55142 and HC55150. Pins not shown in the Basic Application Circuit are no connect (NC) pins.
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