KQODENSHI

TECHNICAL DATA

TELEPHONE SPEECH NETWORK

WITH DIALER INT ERFACE

FEATURES

- Low DC line voltage; opetes down to BV (excluding

polaity guad)

- Voltage regulator with adjustable static resistance

- Provides a supplyor extenal circuits

- Symmetrical highimpedance input$6é kQ) for
dynanmic, magnetic orpiezo€lectric microphones

- Asymmetrical highimpedance input32 k) for electret

microphones

- DTMF signal input with confidence tone

- Mute input for pulse or DTMF dialing

-KK A1062: active HIGH (MUTE)
-KK A1062A: active LOW (MUTE)

- Receiving arplifier for dynanic, megnetic or

piezo-electric earpieces

- Large gain setting range oricrophone and earpiece

anplifiers

- Line loss comensationl{ne curent dependentjor

microphone and earpiece glifiers

- Gain contol curve adaptable to exchange supply

- DC line voltage adjustemt facility

DESCRIPTION

The KKA 1062 andKK A1062A are integrated circuits that perfn all speectand line interéice tinctions required inufly

KK A1062/1062A

PIN CONNECTION

LN |1

GASL E

GAs2 | 3
OR|[4
GAR | 5
mic- [6]
mic+[7 ]
staB [B]

N—

KKA1062
or
KKA1062A

16| SLPE

[15] Acc

14 | REG
E Vcec

12 | MUTE

11 | DTMF

10| IR

EI VEE

electronic telephone sets. Thegrformelectronic switching between dialing and speéidie ICs operates at line voltage down

to 1.6 V DC (with reduced perfoance) to facilitate the use ofare tdephone sets connected in parallel.

All statemrents and values refer to attrsions unless otherise specifiedThe KK A1062 (KK A1062A)is packaged in a standard

16-pin plastic DP and special plastic Blwith internal heatsink is also available.

QUICK REFERENCE DATA

Characteristic Symbol Test Condition Min Typ Max Unit
Line Voltage Vin line = 15mMA 355 4.0 425 \%
Opemting Line Curent | line 20 Ve
Normal Opeation 11 140 mA
with Reduced Pé&ormance 1 11 mA
Intemal SupplyCurrent lcc Vce =28V 0.9 135 mA
SupplyVoltage forPeipherls Vee line= 15MA \Y
= 12mA 2.2 2.7
I5= OmA 2.2 34
Voltage Gain Gy
microphone arplifier 44 52 dB
receiving arplifier 20 31 dB
Line loss conpensation
Gain Control AGy 58 dB
Exchange Supply/oltage Vexch 36 60 \%
Exchange Feeding lilge Resistance Rexch 0.4 1 kQ
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BLOCK DIAGRAM
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(1) Pin 12 is active HIGH (MUTE) for KKA 1062.

Fig.1 Block diagram for KK A1062A
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KK A1062/1062A

FUNCTIONAL DESCRIPTION

Supplies Vec, LN, SLPE, REG and STAB

Power for the IC and its peripheral circuits is usuallytained from
the telephone line.f® supplyvoltage is delivered frorthe line via a
dropping resistor and regulated twe IC. The supplyvoltage \c
may also be used to suppdxternal circuits e.g. dialing and control
circuits.

Decoupling of the supplyoltage is perforrd by a capacitor
between ¥c and ke . The internal voltage regulator is decoupled by
a capacitor between REG ang:V

The DC current flowng into the seis deternned bythe exchange
supplyvoltage ., the Beding bridge resistance,Rand the [T
resistance of the telephone

line Rine .

The circuit has internal current stabilizer operating at a level
deternined bya 3.6 K2 resistor connected between STAB ang V
(see Fig.6). Wen the line current () is more than 0.5rA greater
than the sunof the IC supplycurrent (kc) and the current drawby
the peripheral circuitry connected teMl,) the excess current is
shunted to ¥e via LN.

The regulated voltage on the line tamad (Vi) can be calculated as:
Vin = Vrer+ lsipe X RO
Vin = Viet+ {(line - lec - 0.5 X 10°A) - I} x R9

V(etis an internallygenerated teperature corpensated refence
voltage of 3.7Vand R9 is an dgrnal resistor connected between
SLPE and ¥

In nornel use the value of R9euld be 20.
Changing the value of R9 willsb affect ncrophone gain, DMF
gain, gain control characteristicgdetone level, aximum output

swing on LN and the DC characteristics (especially at the lower
voltages).

Fig.2 Guivalent inpedance circuit

LN e
Leq [] Rp R1
Vet
REG Vce
R9
20Q 4 C3 C1
47uF '|' 100pF
VEE &
Leq=C3XR9XRp
Rp = 16.2 kQ

Under norral conditions, wen kg pe >>lcc + 0.5nA + |, the static
behaviour of the circuit is that af3.7Vregulator diode wth an
internal resistance equal to thatR8. In the audio frequenegnge
the dynanic impedance is largelgteternined byR1. Fig.2 showhe
equivalent inpedance of the circuit.

At line currents below 9/ the irternal reference voltage is
autonatically adjusted to a lower Wze (typically 1.6V at 1rA\). This
means that re sets can be operated in parallel with DC line voltage
(excluding the polaritguard) dow to an absolute mimum voltage

of 1.6V. At line currents belo@mA the circuit has lirted sending

and receiving levels. The internaf@ence voltage can be adjusted

by means ofan external resistor (). This resistor when connected
between LN and REG will decreatse internal reference voltage

and when connected between@®End SLPE will increase the

internal reference voltage.

Microphone inputs MIC+ and MIC- and gain pins
GAS1 and GAS2

The circuit has symetrical microphone inputs. Its input jpedance
is 64 K2 (2 x 32k2) and its voltage gain ispycally 52 dB (when R7
= 68K; see Fig.6).

Dynanic, megnetic, piezo-electric or electret (with built-in FET
source bllowers) can be used.

The gain of the ritcrophone amlifier can be adjusted betéen 44 dB
and 52 dB to suit the sensitivitf the transducer in use. The gain is
proportional to the value of R7hich is connected beeen GAS1

and GAS2.

Stability is ensured bywo extenal capacitors, C6 connected
between G\S1 and SIPEand C8 connected beden GAS1 and

VEE. The value of C6 is 100pF but thisaynbe increased to obtain a
first-order low-pass filter. The vaduof C8 is 10 tiras the value of
C6. The cut-off frequencyorresponds to the tenconstant R7 x C6.

Input MUTE ( KK A1062A)

When MUTE is LOW or open-circuit, the DMF input is enable and
the nicrophone and receiving ailifier inputs are inhibited. The
reverse is tre when MUTE is HIGH.

MUTE switching causes onlgegligible clicking on the line and
earpiece output. he nunber ofparallel sets in use causes a drop in
line current to below 6 mtheDTMF anplifier becones active
independent to the ©level applied to the MTE input.

Dual-tone multi-frequency input DTMF

When the TMF input is enable dialing tonesagnbe sent on to the

line. The voltage gain frolDTMF to LN is typically 25.5 dB (vhen
R7=68k2) and varies \th R7 in the samway as the ricrophone

gain. The signalling tones can be heard in the earpiece at a low level
(confidence tone).

Receiving amplifier IR, QR and GAR

The receiving aplifier has one input (IR) and a non-inverting output
(QR). The IR to @R gain is tyically 31dB (when R4 = 100R). It

can be adjusted between 20 and 31alBetch the sensitivityf the
transducer in use. The gain i$ @éth the value of R4 which is
connected between GAR and QR. The overall receive gain, between
LN and @, is calculated bgubtacting the anti-sidetone netvk
attenuation (32dB) frorthe anplifier gain. Two external capacitors,
C4 and C7, ensure stabilit¢4 is nornally 100pF and C7 is 10 ties
the value ofC4. The value o€4 may be increased to obtain iast-
order low-pass filter. The cuffdrequencywill depend on the tim
constant R4 x C4.

The output voltage dhe receiving aplifier is specifed for

continuous-wave drive.he maximum output voltage will be higher
under speech conditions where tleapto RMS ratio is higher.

Automatic gain control input AGC
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L L . . Zbal Zline

Automatic line loss compensation is achieved lypnnecting a = )

resistor (R6) beteen AGC and e Zba+ R8  Ziine+ R1

The autonatic gain control varies the gain of theamophone

anplifier and the receiving gtfifier in accordance with the DC line

current. he control range is 5.8 dBhich corresponds to a line

length of 5 knrfor a If fixed values are chosen for RR2, R3 and R9, then condition (1)

0.5nm dianeter twisted-pair copper cableitl a DC resistance of will always be fulfilled when

176?/km and average attenuation of To obtain optinum sidetone suppression, condition (2) has to be
fulfilled which results in:

1.2dB/km Resistor R6 should be chosen in accordance with the _ E _

. . . . . Zbal = X Zline - k X Zine
exchange supplyoltage and its feeding bridge resistandee fatio R1

of start and stop currents of tA&C curve is independent of the
value of R6. If no autoatic

R8
line-loss corpensation is required theGC pin may be left open- Where k is scaledctor; k =—

circuit. The arplifiers, in this condition, will give their mximum R1 .
specifed gain. The scale factor k, dependent on #aéue ofR8, is chosen to eet
the following criteria:
Sidetone suppression - conrpatibility with a standar@apacitor fronthe E6 or
. E12 range for Zu
The anti-sidetone newwvk, R1//Z;,e, R2, R3, R8, R9 andy4 - |Zual/R8<<R8 fulfilling condition (a) and thus

suppresses the trangted signal in the earpiece.amum

o . A o . ensuring correct
conpensation is obtained when the following conditions are fulfilled:

anti-sidetone bridge operation
- |Zoat+ R8>>R9 to avoid influencing the trangrgain.

R 8 x Zbal In practise Z varies considerablyith the line type and length. The
RIXR2=R1xR 3 + (1) value chosen for Z should therefore be for an average line thus
R 8 + Zbal giving optimum setting for short or long lines.

ABSOLUTE MAX IMUM RATING

Characteristic Symbol Test Condition Min Typ Max Unit
Positive Continuousibe Voltage Vin 12 \Y
Repetitive Line Voltage During Switch-on Vinw 132 \%
or Line Interruption
Repetitive Peak Line Voltage for a $m VingRM) R9 =2®; R10 = 13; 28 \%
Pulse per 5s see Fig.6
Line Current liine R9 = 2®; note 1 140 mA
Input Voltage on all other Pins V, -0.7 Veet0.7 \Y
Total Power Standard DIP Pt R9 = 2@; note 2 0.58 W
Dissipation DIP with heatsink 0.67
Operating Anbient Tenperature Ta -25 +75 °C
Storage Tererature Teg -40 +125 °C
Junction Bmperature T +125 °C

Notes

1. Mostly dependent on theaximum required & and on the voltage beéen LN and SIPE

2. Calculateddr the naximum anrbient tenperaturespecified and a eximum junction tenperature of 12%C.
(Thernal Resistance 2 = 85°C/W for standard [P and R = 75°C/W for special DIP with heatsink).

150 150
Ity (MA) Ity (MA)
120 \AN \ 13 AN
Rl N
110 N\ \ 110 \ \\ N “q),f
N \\ o \ \\
% NN % N @
NN Ve NN
NN NCNe
— . _ 70 N 4 3)_| 70 N |
(1) Ta=48C;Rq=0.94W ~ (1) Ta=45C; Ry =1.07W N
(2) Ta=55C; Rx=0.82W © @] (2) Ta=55C; Ry =0.93W ©
(3) TA=65C; Ry=0.71W (3) To=65C; Ry =0.80 W
(4) Ta=75C; Ra=0.58 W o Y (4) Ta=75C; Ry =0.67 W . !
2 4 6 8 10 12 2 4 6 8 10 12
VN - Vstee (V) VLN - Vsire (V)
Fig.3a eSaperating area g.3Bi Safe operating area
(Standard DIP) (DIP with HS)
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ELECTRICAL CHARACTERISTICS
line = 11MA to mA; Vee = OV; f = 800Hz; Ty = 25'C; unless otherwise speieitl.

Characteristic Symbol Test Condition Min Typ Max Unit
Voltage Drop over Circuit beteen LN and ke Vin MIC inputs open-circuit
line = 1MA 1.6 \%
line = 4MA 1.9
line= 15mA 3.55 4.0 4.25
line = 100NA 4.9 5.7 6.5
line = 140nA 7.5
Variation with Tenperature Vin/T line= 15mA -0.3 mVv/°C
Voltage Drop over Circuit Betwen LN and e Vin line= 15mA \Y
with External Resistor R Rya(LN to REG) = Bk Q 3.5
Rva(REG to SLPE) = 39R 4.5
SupplyCurrent lec Vce= 2.8V 0.9 1.35 mA
SupplyVoltage available for Peripheral Circuitr Vee line= 15MA; \%
Ip=1.2mA 2.2 2.7
I,= OmA 3.4
Microphone inputs MIC- and MIC+ (pins 6 and 7)
Input Impedance 1Zi]
Differential between MC- and MC+ 64 kQ
Single-ended MIC- or MIC+ t0 Vke 32 kQ
Conmmon node rejection ratio CMRR 82 dB
Voltage Gain MIC+ or MIC- to LN G, line= 15mMA; R7 = 68kQ 50.5 52.0 535 dB
Gain Variation with Frequencyeferenced to AGy f =300 and 3400 H 0.2 dB
800Hz
Gain Variation with Temperature redrenced to AGyr without R6; fne= 50mA; 0.2 dB
25°C Ta=-25 and +75C

DTMF Input (Pin 11)

Input Impedance |Zi| 20.7 kQ
Voltage Gain fronDTMF to LN G, line= 15mMA; R7 = 68K 24.3 255 27.0 dB
Gain Variation with Frequencyeferenced to AGy f =300 and 3400 H 0.2 dB
800Hz

Gain Variation with Temperature redrenced to AGyt line= 50MA; 0.2 dB
25°C T,=-25 and +75C

Gain adjustment inputs GAS1 and GAS2 (Pins2 and 3)

Transnitting Amplifier Gain variation by AG, -8 0 dB
adjustnent of R7 betveen G\S1 and G\S2

Sending anplifier output LN (Pin1)

Output Voltage (RVS value) Vngms) THD =10 %
line= 4mA 0.8 \%
line= 15mA 1.7 2.3 V

Receiving anplifier input IR (Pin 10)

Input Inpedance 1Zi| line= 15mA; R = 30Q; 21 kQ
(from pin 9 to

Receiving anplifier output QR (Pin 4)

Output Impedance |Z,] 4 Q
Voltage Gain fromR to QR Gy line= 15mA; R, = 30QY; 295 31 325 dB
(from pin 9 to pin 4)

Gain Variation with Frequencyeferenced to AGy f =300 and 3400 H 0.2 dB
800Hz

Gain Variation with Terperature redrenced to AGyt without R6; Ji,e= 50mA; 0.2 dB
25°C Ta=-25and +7%C

Output Voltage (RMVS value) Vo(ms) THD = 2%; sine \ave drive:
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R4 =100 K;
line = 15 MA; [, = 0 mA
R =150Q 0.22 0.33 \%
R = 4500 0.3 0.48 \%
Output Voltage (RM5 value) Vogms line= 15MA; R_ = 30QY; 15 mv

(from pin 9 to pin 4)

Gain adjustment input GAR (Pin 5)

Receiving Anplifier Gain Variation by AG, line= 15mA; R = 30Q2; -11 0 dB
adjustrent of R4 betveen G\R and (R (from pin 9 to pin 4)

Mute input (Pin 12)

HIGH Level Input \oltage Vi line= 15mA 1.5 Vee \Y
LOW Level Input \oltage Vi liine= 15mA - 0.3 \Y
Input Current Imute 8 15 UA

Reduction of Gain

MIC+ or MIC- to LN AG, dB
TEA1062 MUTE = HIGH 70
TEA1062A MUTE = LOW 70
Voltage Gainfrom DTMF toQR Gy R4 = 100K2; R, = 3002 dB
TEA1062 MUTE = HIGH -17
TEA1062A MUTE = LOW -17

Automatic Gain Control Input AGC (Pin 15)

Controlling the Gin from IR to QR and the AG, R6 = 110K
Gain fom MIC+, MIC- to LN (between AGC and )
Gain Control Range line= 70mA 5.8 dB
Highest line Current for Mximum Gain lineH liine= 15mA 20 23 mA
Lowest Line Current for Nhimum Gain liineL line= 70mA 61 65 mA
24
-1
L _(_)_________\
(mA) \

\
08 \
\
AN\

Vee(V)

The supplypossibilities can be increased $stting the voltage drop over the circui\o a higher value be resistoyfonnected between REG and

SLPE.

Vee> 2.2V, line = 15MA at Viy = 4V; R1 = 62@; R9 = 2@

(1) I, = 2.1mA. Curve (1) is valid when the receiving when MUTE = HIGHKKA1062), MUTE = LOWMKKA1062A).

(2) I, = 1.7mA. Curve (2) is valid when MTE = LOWMKKA1062) MUTE = HIGHKK A1062A) and the receiving gtifier is
driven; \bemy = 150NV, R_ = 15Q0.

Fig.4 Typical currgavilable fom Vc for peripheral circuitry.
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0 R6 = 0
AGv [
(dB)

-2 L

-4 L

-6

| | | | | |
0 20 40 60 80 100 120 140
Tiine (MA)
R9=20Q

Fig. 5 Variation of gain as a function diie line current with R6 as a pareter

TABLE 1
\églue; Oif resistor R6 for optiam line-loss corpensaion at various values of exchange supgitage (. and exchangbridge resistance (Rn);
Veen (V) 400 Reen (€2) B00Rech (©) 800Re,ch (€2) 1000Rexn ()
R6 (kQ)
36 100 787 - -
48 140 110 931 82
60 - - 120 102
PINNING
Pin Symbol Description
1 LN Positive Line Terrimal
2 GAS1 Gain Adjustnent; Transnitting Amplifier
3 GAS2 Gain Adjustnent; Transnitting Amplifier
4 QR Non-inverting Output; Receiving Apfifier
5 GAR Gain Adjustnent; Receiving Amlifier
6 MIC- Inverting Microphone Input
7 MIC+ Non-inveting Microphone Input
8 STAB Current Stabili zer
9 Vee Negative Line Ternmal
10 IR Receiving Anplifier Input
11 DTMF Dual-tone Milti-Frequencyinput
12 MUTE Mute Input (see note 1)
13 Ve Positive SupplyDecoupling
14 REG Voltage Regulator Bcoupling
15 AGC Automatic Gain Control Input
16 SLPE Slope (IC resistance) djustnment

Note 1. Pin 12 is active K5H (MUTE) for KKA 1062
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KOODENSHI

APPLICATION INFORMATION
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Fig. 6 Typical application ofKK A1062A, with piezo-electric earpiece and DTMF dialling
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N SUFFIX PLASTIC DIP

(MS-001BB)
A
LAAANAMNA] Dimension, mm
16 9

T Symbol MIN MAX

B
>O A 1867 1969

1 8
My viyyvyy v B 6.1 711
C 533
— > Fre— L D 0.36 0.56
[ 7 F 114 1.78
¢ G 254
)\ 7_L [FT] SEATING
g PNE H 762

A
G [ M ! :‘J\« J ® 10
D K 292 381

[€plo25 (0.0100/@) [T |
NOTES: L 762 8.26
1. Dimensions “A”, “B” do not include nold flash or protrusions. M 02 036
Maximum nold flash or protrusions 0.25mm (0.010) per side. N 0.38

(MS -012AC) Ay

D SUFFIX SOIC 6 {@
1

Dimension, mm
« A
16 9 Symbol MIN MAX
e e —
H B P B 38 4
> l
H H HJ:I |:| |:| C 135 175
D ZI#EI]:I: — s D 033 051
c [e—Rx45° F 04 127
G 127
L L o ;}:)'\ +
PLANE
| fe— K 1, L Ew| H 572
[[025(0010@ [T]c@) J 2 &
1. DimensionsA and B do not include mold flash or protrusion. M 019 025
2. Maximummold flash or protrusion 0.15mm (0.006) per side P 58 62
for A; for B - 0.25mm (0.010) per side. R 025 05
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