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LOW VOLTAGE TRANSMISSION CIRCUITS 
WITH DIALLER INTERFACE      SC1062/SC1062A 

 
GENERAL DESCRIPTION                     Outline Drawing 

The SC1062/SC1062A are 

integrated circui ts  that  perform al l  

speech and l ine interface funct ions 

required in  ful ly electronic  telephone 

sets .  They perform electronic  switching 

between dial ing and speech.  The ICs 

operate at  l ine voltage down to 1.6V DC 

(with reduced performance)  to  faci l i ta te  

the use of  more te lephone sets  connected 

in paral lel .  

All  s tatements  and values refer  to  al l  versions unless  otherwise specif ied.  

                                                        

FEATURES 
 Low DC l ine vol tage:  operates  down to 1.6V (excluding polar i ty guard)  
 Voltage regulator  with adjustable  s tat ic  resis tance  
 Provides a  supply for  external  c ircui ts  
 Symmetrica l  high-impedance inputs  (64kΩ)  for  dynamic,  magnet ic or  

piezoelectr ic  microphones  
 Asymmetr ical  high-impedance input  (32kΩ)  for  electret  microphones  
 DTMF signal  input with confidence tone  
 Mute input  for  pulse or  DTMF dial ing  

-  SC1062:  act ive HIGH (MUTE)  

-  SC1062A: act ive LOW (MUTE)  
 Receiving amplif ier  for  dynamic,  magnet ic  or piezoelectric  earpieces  
 Large gain set t ing ranges on microphone and earpiece amplif iers  
 Line loss  compensat ion ( l ine current  dependent)  for microphone and earpiece 

amplif iers  
 Gain control  curve adaptable to  exchange supply  
 DC l ine voltage adjustment  faci l i ty   
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BLOCK DIAGRAM                             PIN CONNECTION 

 

 
 
 
 
 
 
 
 

Note:  p in  12  i s  ac t ive  HIGH (MUTE)  fo r  SC1062 

PIN DESCRIPTION 
PIN SYMBOL DESCRIPTION PIN SYMBOL DESCRIPTION 

1 LN Posi t ive l ine terminal  9  VE E Negat ive l ine terminal  

2 GAS1 Gain adjustment;  
t ransmit t ing amplif ier  10 IR Receiving amplif ier  

input  

3 GAS2 Gain adjustment;  
t ransmit t ing amplif ier  11 DTMF Dual- tone mult i -frequency 

input  

4 QR Non-invert ing output;  
receiving amplif ier  12  

MUTE Mute input  (see note)  

5 GAR Gain adjustment;  
receiving amplif ier  13 Vcc Posi t ive supply 

decoupling 

6 MIC- Invert ing microphone input 14 REG Voltage regulator  
decoupling 

7 MIC+ Non- invert ing 
microphone input  15 AGC Automatic  gain control  

input  

8 STAB Current  s tabi l izer  16 SLPE Slope (DC resis tance)  
adjustment  

Note:  p in  12  i s  ac t ive  HIGH(MUTE)  fo r  SC1062 
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MAXIMUM VALUES 

PARAMETER SYMBOL CONDITIONS MIN MAX. UNIT

Posi t ive cont inuous l ine vol tage VL N   12 V 
Repeti t ive l ine vol tage during 
switch-on or  l ine interrupt ion VL N ( R )    13.2 V 

Repeti t ive peak l ine vol tage 
for  a  1ms pulse per  5s  VL N ( R M )  R9=20Ω ;R10=13Ω   28 V 

Line current  I l ine R9=20Ω ;note 1  140 mA

Posi t ive input  voltage  Vcc+0.7 V 
Input  voltage on al l  other  pins   

VI  Negat ive input  voltage  -0 .7 V 

Total  power diss ipation PD R9=20Ω ;note 2  666 mW
Operat ing ambient  

temperature Tamb  -25 +75 °C 

Storage temperature Tstg  -40 +125 °C 

Junct ion temperature Tj    125 °C 

Notes: 
1 .  Most ly  dependent  on  the  maximum requi red  Tamb and  on  the  vo l tage  be tween  LN and SLPE 

2 .  Calcu la ted  fo r  the  maximum ambien t  t empera ture  spec i f i ed  (Tamb=75°C)  and  a  maximum 

junc t ion  t empera tu re  o f  125°C 

 
ELECTRIC CHARACTERISTICS 
Unless  otherwise specif ied:  I l ine=11 to 140mA; VE E=0V;  f=800Hz; Tamb=25°C.  

Character ist ic  Symbol Condit ion Min. Typ.  Max. Unit

Microphone inputs MIC- and MIC+(Pins 6 and 7)  

Input  impedance different ia l  |Zis |  Between MIC- and 
MIC+  64  kΩ

Input  impedance s ingle-ended |Zis |  MIC- or  MIC+ to VE E  32  kΩ
Common mode reject ion rat io  CMRR   82  dB
Voltage gain MIC+ or  MIC- 

to LN Gv I l ine=15mA;R7=68 kΩ 50 52 54 dB

Gain variat ion with 
frequency referenced to 

800Hz 
ΔGvf f=300~ 3400Hz  ±0.2  dB

Gain variat ion with  
temperature referenced to 25°C ΔGvt Without  R6;I l ine=50mA

Tamb=-25~+75°C  ±0.2  dB

Gain adjustment inputs GAS1 and GAS2 (pins 2 and 3)  
Transmit t ing amplif ier  gain 
variat ion by adjustment  of  

R7 between GAS1 and GAS2 
ΔGv  -8   0 dB
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ELECTRIC CHARACTERISTICS                         continue 

Character ist ic  Symbol Condit ion Min. Typ.  Max. Unit

Supplies  LN and Vcc (pins 1 and 13) 

I l ine=1mA  1.6  

I l ine=4mA  1.9  

I l ine=15mA 3.55 4.0 4.25 

I l ine=100mA 4.9 5.7 6.5 

Voltage drop over  circui t  
between LN and VE E VL N 

MIC 
inputs  
open-  
circui t

I l ine=140mA   7.5 

V 

Variat ion with temperature ΔVL N /Δ T Il ine=15mA  -0.3  mV/K
Il ine=15mA;  

RVA(LN to REG)=68kΩ  3 .5   Voltage drop over  circui t  
between LN and VE E  with  

external  resis tor  RVA 
VL N I l ine=15mA; RVA(REG 

to SLPE)=39kΩ   4 .5   
V 

Supply current   Icc Vcc=2.8V  0.9 1.35 mA

Ip=1.2mA 2.2 2.7  Supply vol tage avai lable  for  
per ipheral  c i rcui t ry SC1062 Vcc I l ine=15mA

MUTE=HIGH Ip=0mA  3.4  
V 

Ip=1.2mA 2.2 2.7  Supply vol tage avai lable  for  
peripheral  c ircui try 

SC1062A 
Vcc I l ine=15mA

MUTE=LOW Ip=0mA  3.4  
V 

DTMF input (pin 11)  

Input  impedance |Zis |    20.7  kΩ
Voltage gain from DTMF to 

LN  Gv I l ine=15mA;R7=68kΩ 24 25.5 27 dB

Gain variat ion with frequency 
referenced to 800Hz ΔGvf f=300~ 3400Hz  ±0.2  dB

Gain variat ion with  
  temperature referenced to  

 25°C 
ΔGvt I l ine=50mA  

Tamb=-25~+75°C  ±0.2  dB

Sending amplif ier output LN (pin 1)  

I l ine=4mA  0.8  
Output vol tage (RMS value)  VL N(rms) THD=10%

Iline=15mA 1.7 2.3  
V 

Noise Output  vol tage  
(RMS value)  Vno(rms)

I l ine=15mA;R7=68kΩ ;
200Ω  between MIC- and

MIC+ 
 -69  dBmp

Receiving amplif ier input IR (pin 10)  

Input  impedance  |Zis |    20  kΩ

Gain adjustment input GAR (pin 5)  
Receiving amplif ier  gain 

variat ion by adjustment  of  
R4 between GAR and QR 

ΔGv  -11  0  dB 
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ELECTRIC CHARACTERISTICS                       continue 

Character ist ic  Symbol Condit ion Min.  Typ.  Max. Unit

Receiving amplif ier output QR (pin 4)  

Output impedance |Zos|    4   Ω

Voltage gain from IR to QR Gv I l ine=15mA;RL=300Ω
(from pin9 to pin4)  29.5 31 32.5 dB

Gain variat ion with frequency 
referenced to 800Hz ΔGvf f=300~ 3400Hz  ±0.2  dB

Gain variat ion with  
temperature referenced to  25°C ΔGvt Without  R6;I l ine=50mA

Tamb=-25~+75°C  ±0.2  dB

RL=150Ω 0.22 0.33  

Output vol tage (RMS value)  Vo(rms)

THD=2%; 
since wave 

drive;  
R4=100kΩ

I l ine=50mA;
Ip=0mA 

RL=450Ω 0.3 0.48  
V

Output vol tage (RMS value)  Vo(rms)
THD=10%; 
R4=100kΩ ;  

RL=150Ω ;  I l ine=4mA
 15  mV

Noise Output  vol tage  
(RMS value)  Vno(rms)

I l ine=15mA; 
R4=100kΩ  

IR open-circui t  
RL=300Ω  

 50  µV

Mute input (pin 2)  

HIGH level  input  voltage VI H  1 .5  Vcc V

LOW level  input  vol tage VI L    0 .3  V

Input  current  IM U T E   8  15 µA

Reduction of  gain 

SC1062 MUTE=HIGH  70  dB
MIC+ or  MIC- to LN ΔGv 

SC1062A MUTE=LOW  70  dB

SC1062
MUTE=HIGH

R4=100 kΩ ;
RL=300Ω

  -17  dB
Voltage gain from DTMF to 

QR Gv 

SC1062A
MUTE=LOW 
R4=100kΩ ;  
RL=300Ω  

 -17  dB

 Automatic gain control  input AGC (pin 5)  
Control l ing the gain from IR 

to QR and the gain from 
MIC+, MIC- to LN gain 

control  range 

ΔGv 
R6=110kΩ  (between 

AGC and VE E) 
I l ine=70mA 

 -5.8  dB

Highest  l ine current  for  
maximum gain I l ineH   23  mA

Lowest  l ine current  for 
maximum gain I l ineL   61  mA
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FUNCTION DESCRIPTION 
Supply:  Vcc,  LN, SLPE, REG and STAB 

Power for  the SC1062 and i ts  per ipheral  c ircui ts  is  usual ly obtained from the 

te lephone l ine.  The IC supply voltage is  der ived from the l ine via  a dropping resis tor  

and regulated by the SC1062,  The supply voltage Vcc may also be used to  supply 

external  c i rcui ts  e.g .  dial ing and control  c i rcui ts .  Decoupling of  the supply vol tage is  

performed by a  capacitor  between Vcc and VE E while  the internal  vol tage regulator  is  

decoupled by a  capacitor  between REG and VE E.  

The DC current  drawn by the device wil l  vary in accordance with varying values 

of  the exchange vol tage(Vexch),  the feeding bridge resis tance(Rexch) and the DC 

resis tance of  the te lephone l ine(Rline) .  

The SC1062 has an internal  current  s tabi l izer  operat ing at  a  level  determined by a  

3 .6kΩ  res istor  connected between STAB and VE E(see Fig.8) .  When the l ine current  

( I l ine)  is  more than 0.5 mA greater  than the sum of  the IC supply current  (  Icc)  and 

the current  drawn by the peripheral  c i rcui t ry connected to Vcc ( lp)  the excess  current  

is  shunted to  VE E via  LN. 

The regulated vol tage on the l ine terminal(VL N) can be calculated as:  

VL N=Vref+IS L P E*R9 or;  

VL N=Vref+[(I l ine – Icc-  0 .5*10 - 3  A)-  Ip]*R9 

where:  Vref  is  an internal ly generated temperature compensated reference voltage 

of  3.7V and R9 is  an external  resis tor  connected between SLPE and VE E.  In  normal  use 

the value of  R9 would be 20Ω .  Changing the value of  R9 wil l  a lso affect  microphone 

gain,  DTMF gain,  in  control  character is t ics ,  ide- tone level ,  maximum output  swing on 

LN and the dc characteris t ics(especial ly at  the lower voltages) .  

Under  normal  condit ions,  when IS L P E >= Icc+0.5mA +Ip,  the s tat ic behavior  of  

the circui t  is  that  of  a  3 .7V regulator  diode with an internal  resis tance equal  to  that  of  

R9.In the audio frequency range the dynamic impedance is  largely determined by 

R1.Fig.3 shows the equivalent  impedance of  the circui t .  
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Microphone inputs (MIC+ and MIC-) and gain pins (GAS1 and GAS2) 

The SC1062 has symmetr ical  inputs .  I ts  input impedance is  64kΩ  (2*32kΩ)  and 

i ts  vol tage gain is  typical ly 52dB (when R7=68kΩ .  see Fig.13) .  Dynamic,  magnet ic,  

piezoelectr ic  or  e lectret  (with bui l t - in  FET source fol lowers)  can be used.  Microphone 

arrangements  are  i l lustrated in  Fig.10.  The gain of  the microphone amplif ier  can be 

adjusted between 44dB and 52dB to sui t  the sensi t ivi ty  of  the t ransducer  in  use.  The 

gain is  proport ional  to the value of  R7 which is  connected between GAS1 and GAS2.  

Stabi l i ty  is  ensured by the external  capacitors ,  C6 connected between GAS1 and SLPE 

and C8 connected between GAS1 and VE E.  The value of C6 is  100pF but  this  may be 

increased to  obtain a  fi rs t -order  low-pass f i l ter .  The value of  C8 is  10 t imes the value 

of  C6.  The cut-off  f requency corresponds to  the t ime constant  R7*C6 .  

 

Mute input (MUTE) 

A HIGH level  at  MUTE enables  DTMF input  and inhabi ts  the microphone inputs  

and the receiving amplif ier  inputs;  a  LOW level  or  an open circuit  does the reverse.  

Switching the mute input  wil l  cause negl igible cl ick is  at  the te lephone outputs  and on 

the l ine.  In case the l ine current  drops below 6mA(paral lel  operat ion of  more sets)  the 

circui t  is  a lways in  speech condit ion independent of  the DC level  appl ied to  the MUTE 

input .  (SC1062A pin12 is  MUTE)  

 

Dual-tone multi-frequency input (DTMF) 

When the DTMF input  is  enabled dial ing tones may be sent  onto the l ine.  The 

vol tage gain from DTMF to LN is  typical ly 25.5dB(when R7=68kΩ)  and varies  with 

R7 in the same way as  the microphone gain.  The s ignaling tones can be heard in  the 

ear  piece at  a  low level  (confidence tone) .  
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Receiving Amplif ier (IR,  OR and GAR) 

The receiving amplif ier  has one input  (IR) and a  non-invert ing output  (OR).  Ear  

piece arrangements  are  i l lustrated in Fig.11.  The IR to  OR gain is  typical ly 31dB 

(when R4=100kΩ) .  I t  can be adjusted between 20 and 31dB to match the sensit ivi ty of  

the t ransducer  in  use.  The gain is  set  with the value of  R4 which is  connected between 

GAR and OR. The overal l  receive gain,  between LN and OR, is  calculated substract ing 

the ant i -s idetone network at tenuat ion (32dB) from the amplif ier  gain.  Two external  

capaci tors ,  C4 and C7, ensure s tabi l i ty.  C4 is  normally 100pF and C7 is  10 t imes the 

value of  C4.  The value of  C4 may be increased to obtain a  f i rs t -order  low-pass f i l ter .  

The cut-off  f requency wil l  depend on the t ime constant  R4*C4.  

The output  vol tage of  the receiving amplif ier  is  specif ied for  continuous-wave 

drive.  The maximum output  vol tage wil l  be higher  under  speech condit ions where the 

peak to RMS rat io is  higher .  

 

Automatic gain control  input AGC) 

Automatic  l ine loss  compensat ion is  achieved by connect ing a  resis tor  (R6) 

between AGC and VEE. The automatic  gain control  var ies  the gain of  the microphone 

amplif ier  and the receiving amplif ier  in  accordance with the DC line current .  The 

control  range is  5 .8dB which corresponds to a  l ine length of  5km for  a  0 .5mm 

diameter  twisted pair  copper  cable with a  DC resis tance of  176Ω /km and average 

at tenuation of  1 .2dB/km. Resis tor  R6 should be chosen in  accordance with the 

exchange supply voltage and i ts  feeding bridge resis tance (see Fig.12 and Table 1) .  

The rat io of  s tar t  and s top currents  of  the AGC curve is  independent  of  the value of  R6.  

I f  no automatic  l ine loss  compensat ion is  required the AGC may be lef t  open-circui t .  

The amplif ier ,  in  this  condit ion,  wil l  give their  maximum specif ied gain.  

 

Side-tone suppression 

The ant i -s idetone network,  R1//Zl ine,  R2,  R3,  R8,  R9 and Zbal ,  (see Fig.4)  

suppresses  the t ransmit ted s ignal  in  the ear  piece.  Compensat ion is  maximum when the 

fol lowing condit ions are  fulf i l led:  

(a)  R9*R2=R1[R3+(R8//Zbal)] ;  

(b)  [Zbal/(Zbal+R8)]=[Zline/(Zl ine+R1)];  
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If  f ixed values are  chosen for  R1, R2,  R3 and R9 then condit ion (a)  wil l  a lways 

be fulf i l led when R8/Zbal l  << R3. To obtain opt imum side-tone suppression condit ion 

(b)  has to  be fulf i l led which results  in:  Zbal=(R8/R1) Zline=k*Zline where k is  a  scale  

factor ;  k=(R8/R1).  The scale  factor  (k) ,  dependent  on the value of  R8,  is  chosen to  

meet  fol lowing cr i ter ia:  

(a)  Compatibi l i ty  with a  s tandard capaci tor  from the E6 or  E12 range for  Zbal ,  

(b)   |Zbal/ /R8 |   << R3 fulf i l l ing condit ion (a)  and thus ensuring correct  

ant i -s idetone br idge operat ion,  

(c)  |  Zbal+R8 |  >>R9 to avoid inf luencing the t ransmit ter  gain.  

In  pract ice Zl ine varies  considerably with the type and length.  The value chosen 

for  Zbal  should therefore be for  an average l ine length thus giving opt imum set t ing for  

short  or  long l ines .  

Example  

The balance impedance Zbal  a t  which the opt imum suppression is  present  can be 

calculated by:  Suppose Zl ine =210Ω+(1265Ω / /140nF) represent ing a  5km l ine of  

0 .5mm diameter ,  copper ,  twisted pair  cable  matched to 600 Ω  (176Ω /km; 38nF/km).  

When k=0.64 then R8=390Ω ,  Zbal=130Ω+(820Ω / /220nF).  

At  l ine currents  below 9mA the internal  reference voltage is  automatically  adjusted to  

a  lower value ( typical ly 1.6V at  1mA).  This  means that  more sets  can be operated in  

paral lel  with DC l ine vol tages (excluding the polar i ty guard)  down to an absolute  

minimum voltage of  1 .6V. With l ine currents  below 9mA the circuit  has  l imited 

sending and receiving levels .  The internal  reference voltage can be adjusted by means 

of  an external  resis tor  (RV A).  This  resis tor  when connected between LN and REG wil l  

decrease the internal  reference vol tage and when connected between REG and SLPE 

wil l  increase the internal  reference vol tage.  

Current  (Ip)  avai lable from Vcc for  per ipheral  c ircui ts  depends on the external  

components  used.  Fig.9 shows this current  for Vcc > 2.2V. If  MUTE is  LOW when the 

receiving amplif ier  is  dr iven the avai lable  current  is  fur ther  reduced.  Current  

avai labil i ty can be increased by connect ing the supply IC (1081) in  paral lel  with R1, 

as  shown in Fig.16(c) ,  or ,  by increasing the DC l ine vol tage by means of  an external  

resis tor  (RV A) connected between REG and SLPE. 
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The ant i -s idetone network for  the SC1062 family shown in Fig.4 at tenuates  the 

s ignal  received from the l ine by 32dB before i t  enters  the receiving amplif ier .  The 

at tenuation is  a lmost  constant  over the whole audio frequency range.  Fig.5 shows a 

conventional  Wheat  s tone br idge ant i -s idetone circui t  that  can be used as  an 

al ternat ive.  Both bridge types can be used with ei ther  resis t ive or  complex set  

impedance.  

 
F ig .4  Equiva lent  c ircui t  o f  SC1062               F ig .5  Equiva lent  c ircui t  o f  an  ant i - s idetone  
     Ant i - s ide tone  br idge                       network in  a  wheat  s tone  br idge  

conf igurat ion  

Fig.6 SC1062 safe operating area 
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Fig.9 Typical  current  Ip avai lable  from Vcc peripheral  c ircui t ry with Vcc>=2.2V. 

curve (a)  is  val id when the receiving amplif ier  is  not  dr iven or  when MUTE 

=HIGH .curve(b)  is  valid when MUTE=LOW and the receiving amplif ier  is  dr iven;  

Vo(rms)=150mV,RL=150Ω .  The supply possibi l i t ies  can be increased s imply by set t ing 

the vol tage drop over  the circui t  VL N to a  high value by means of  resis tor  RV A 

connected between REG and SLPE. 
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(a)  Magnet ic  or  dynamic microphone.  The resis tor  marked (1)  may be connected to  

decrease the terminat ing impedance.  

(b)  Electret  microphone.  

(c)  Piezoelectr ic  microphone.  

                 Fig.  10 Alternative microphone arrangement 

 
(a)  Dynamic ear  piece.  

(b)  Magnetic  ear  piece.  The resis tor  marked (1)  may be connected to prevent  dis tor t ion 

( induct ive load)  

(c)  Piezoelectr ic  ear  piece.  The ear  piece marked (2)  is  required to increase the phase 

margin (capaci t ive load)  

                          Fig.11 Alternative receiver arrangement 

 

Fig.12  Variation of  gain with l ine current,  with R6 as a parameter 
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.  

Rexch（Ω）  

400 600 800 1000  

R6（ kΩ）  

36 100 78.7 ×  ×  
48 140 110 93.1 82 Vexch（V） 

60 ×  ×  120 102 

Table 1  Values of  resis tor  R6 for optimum l ine loss  compensation,  for  var ious 

usual  values of  exchange supply vol tage (Vexch) and exchange feeding bridge 

resis tance (Rexch);R9=20Ω  

 

TEST CIRCUIT 

 

Fig.13 Test  c i rcuit  defining vol tage gain of  MIC+,  MIC- and DTMF inputs .  

Voltage gain is  defined as:  Gv=20*log ( |VO/Vi | ) .  For  measuring the gain from MIC+ 

and MIC- the MUTE input  should be LOW or open-circui t ,  for  measuring the DTMF 

input  MUTE should be HIGH .Inputs  not  under  test  should be open-circui t .   

SC1062A pin12 is  MUTE 
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Fig.14  Test  c i rcuit  for  def ining vol tage gain of  the receiving amplif ier .  

Voltage gain is  def ined as:  Gv=20*log( |VO/Vi | ) .  SC1062A pin12 is  MUTE  

 
APPLICATION CIRCUIT 

 
Fig.15 Typical  application of  the SC1062,  shown here with a  piezoelectr ic  ear  

piece and DTMF dial ing.  The br idge to  the lef t ,  the Zener  diode and R10 l imit  the 

current  into the circuit  and the voltage across  the circui t  during l ine t ransients .  Pulse 

dial ing or  regis ter  recal l  required a  different  protection arrangement .  The DC line 

vol tage can be set  to  a  higher  value by resis tor  RV A  (REG to SLPE) .  

SC1062A pin12 is  MUTE 
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Fig.16 Typical  applications of  the SC1062 (s implif ied)  

The dashed l ines  show an opt ional  f lash (regis ter  recal l  by t imed loop break) .  

SC1062A pin12 is  MUTE 
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