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TECHNICAL DATA

TCA 3383 A/B

TELEPHONE SET TRANSMISSION CIRCUIT

The TCA3383 A and TCA3383B telephone set transmission circuits
replace the hybrid transformer in a teleph set, includ itand
receive amplifiars and provide line matching and sidetone cancellation.
Automatic gain control is available for line length compensation.
Together with companion TCA3381 and TCA3382, plus a CMOS BIPOLAR INTEGRATED CIRCUIT
microcomputer, a fully electronic telephone set with loudspeaker ampli-
fied reception can be built.

TELEPHONE SET
TRANSMISSION CIRCUIT

¢ Nominal transmit and receive gains accurate to +1d8
@ Automatic preset sid network adj t, comp. forline
length variations

® Optional microphone and earphone amplifier automatic gain control
to compensate variations in line length

@ Regulated D.C. output to power external circuitry

® Muitifrequency ar Loop Disconnect Dialling Inputs .

e Mute facility for transmit and receive amplifiers

© Low noise 28 PIN DI PACKAGE
Qrdering Information:

TCA3383A-DF/TCA3383B-DP

@ Low current consumption,

TCA 3383 BLOCK DIAGRAM
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MOTOROLA SC (TELECOM)

Y4LE D E&E bL3L7253 0083084 O BEAMOTS

TCA 3383A/B
T | T-255//-3 5>
ABSOLUTE MAXIMUM RATINGS
Rating Symbol Valus Unit -
0 ing Ambient Temgp TA -20to- +60 °C
Storags Temperature T8 -65to +150 °C
Opsrating Junction Te Ty 150 o
Thermal Resistance: Plastic Package RT 80 10 110 CIW
ELECTRICAL CHARACTERISTICS (TA= 25°C) .
C Figure Symbol Min | Typ Max Unit
Start-up Characteristics {ICH = 1mA max) 2
Line current {Vg >10V) iLp 28 120 150 mA
Q2 Emitter voltage {I.p <28 mA} VED - 46 6.8 \'4
Start-up delay time 3 ) 150 - 350 ms
{C1= 220 yF, C5 = 2,2 4F)
Power Supply Characteristics 2
{(~25°C < TA < 70°C, ICH= 1 mA)
Lina current (Vg > 11 V) IL 275 57.5 mA
Q2 Emitter voitage Ve
iL=15mA - 63 89 v
=28 mA - 7.8 108 v
Reguleted supply:
Voltage (VAL = Vce -~ VCoM) VAL 38 4 4.2 v
Regulation {0 < IcH < 3 mA) AVAL - 10 80 my
Internal supply:
Valtage {IcH = OF veo 48 52 56 v
Regulation {0 <IcH <5 mA) AVee - 500 - myv
Output impadance {0 < IcH < 5 mA) Zout - 150 300 Q
Transmit Gain
{300-3400 Ha) da
TCA3363A 3
Nominal gain, DC Resist. = 1280 ©, 0 dBm on line GEN 455 | 465 47.8
Short line gain, DC Resist. = 300 Q, 0 dBm on line GEC 39 M a3
TCA33838
Naminal Gain, DC Rasist. = 1280 Q, 0 dBm on lina GEN 515 | 525 535
Short ling gain, OC Resist. = 300 €1, 0 dBm on ling GeC 45 47 49
Recaive Gain 4
{300-3400 Hz) de
Nominal gain, DC Resist. = 1280 Q — 10 dBV receive lave! GRN 3 4 [
Short line gain, DC Resist. = 300 0. — 10 dBV receive lave! GRC -45 ] -25 —-0.5
Line Termlnating Impedance 4
(I, = 18 mA}
300- 500 Hz Zp 360 | 600 1000 Q
500 — 3400 Hz Zp 450 | 600 750
dicrop Amptifier Input Impad. 3 )
TCA3383A 360 | 400 450 Q
300-3400H2 10\ 33 z 9000 14000 .
Earphone Amplifier Output Impedance 4
300~ 3400 Hz ZR - 3 10 Q
Commeon Mode Rejection
Receive amplifier 5 RRCM -~ [ - dB
Microphone Muting 3
Gain réduction {300-3400.Hz, I & 18 mA, 0dBm, ViM = VIMH min.} AHM -80 | -M - dB
Muta level “High” (COMM = Reference) VIMH VAL - - v
~0.8
Muts.levsl “Low” {COMM = Referency) Vims - 0.8 \i
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MOTOROLA SC (TELECOM)
TCA 3383A/B

ELECTRICAL CHARACTERISTICS (continued)

YLE D M bL3b7253 0083085 2 BAMOTS

7-251(-37

Ch Figure Symbot Min | Typ Max Unit
Earphone Muting
Gain reduction 4 AHR -60 | -69 - de
{300-3400 Hz, 1> 18 mA, ~10 dBV, VIE > VIEH]
Mute level “High” {COMM = Reference) VIER VAL | — - v
-0.8
Muta level "Low" (COMM = Viea - - 15 v
Logic Ports Input Cutrent
IM, IE, ND 3.4 ] - 1 50 kA
Dialling Input Characteristics 3.4
Input “High* VNOH VAL - - \'
-0.8
lnput “Low" VNOB - - o8 v
Open loop line gurrent (VE = 46.6V) ILD - 45 150 A
of Sld, A i [}
Q3 Emitter voltage, poff VEIOFF t05 | 1.2 - v
Q32 Emitter voltage, fion Vepon - 112 13 v
“QN"” Resistance B{300-3400 Hz} RONK - - 2 KQ
"OFE" i BR00-3400 Hzf ROFFH 100 - - KQ
Transmit Harmonle Distartion REC < 1280 Q 3 de
Line tevel +3 dBm {F = 1kHz} - 04 3 %
Lina lavel +8 dBm (F = 1kHz) - — 10
Recelve Harmonlc Distortion 4 dr
ABC < 1280 Q, Rphone =200 Q)
Recdiva level ~11.5 dBV (F =1 kHz} - 15 3 %
Recaive lavel —10 dBV {F = 1 kHa) - - 10 %
Receive Noise 2 BR - - 500 W
it Nolse (e = QV, DCR = 300 03 3 8g - d -84 dBmp.
MF Input Gain
Pin 18 taling (600 O 7 GMF 4.0 | 5.0 8.0 d8
MFinput | d 7 ZME 50 8a 110 KQ
8ide Tone Canceltation 3
Fa 3003400 H2 3
OCA=1280 Q
~10 dBV (318 mVAMS) on line GST - -~38 -32 dBv

Note: The lina voitage is aqual to \he voltage an the emitter of Q2 {VE) plus the forward voltage drop acrass the diode bridge (rﬁax. 1.5V}

TCA3383A/B TELEPHONE SET TRANSMISSION CIRCUITS

CIRCUIT DESCRIPTION {See block diagram}

The TCA3383 A/B bipolar integrated circuits interface the
microp and earphone of a telephone set to the two-wire
circuit of the tefephane ling, Gontrolled gain. amplifiers are
included far the microphone signal output ta thaline and the-
incoming line signal to the earphone. Autamatic switching
between twa preset sid kst is and
inputs are available far either multifreq; y {DTMF) or loap
discennact dialling.

DC SUPPLY (See block diagram)

Power for the IC is derived fram the line via external transis-
tor Q, and pin 1, which supply current to the V¢ rail inter-
nally.

C, is a smoathing capacitor for the unstabilised 6V supply
voltage V¢ (pin 28 ~ pin 14). The 4V stabilised supply bet-
ween COMM and V¢ {pin 28 — pin 8] is smoothed by C,.
Powear is available for external circuitry such as DTMF gene-
rator, MCU, etc.

in the start-up condition i diately after: tiontothe
ling C, (Vc}is charged rapidily by biasing Q, on via Q. which
inturnisbiassed onbytheresistor network R, Ry, R, and the
internal circuitry on pins 28, 2 7. Fig. 8 shaws the typical line
current vs line voltage characteristic of the circuit and fig. 9
shows the typical regulation of the supply valtages (pins
28.8] as a function of externaf load current.
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MOTOROLA SC (TELECOM)

TCA 3383A/B

CONTROLLED GAIN

Tha gain of the micraghane amplifier and earphone amplifi-

er can be automatically controlled by the D.C. level ontheline

by the divider R3/R, on pin 20. Additionally, the DC line vol-

tage sensed at pin 17 is used to switch in or out additional

resistors in the sidetons network to obtain preset levels of
idi [} asafi of line length.

Fig. 11 shows how to suppress, with two diodes, the AGC for
microphone and earphone if the compensation in line length
is not needed.

The vartiation in amplifier gains between different units under
given conditions is tightly controlled in manufacture — nomi-
nal gain variation in transmission is &1 dB max, so that the
performance in a given system is well defined.

MUTE FUNCTIONS

Separafe microphone and earphone muting is- pravided
theough pins 10 and 7 respectively if they are logic level
“high”.

Muting is also pravided during the start-up delay time.

DIALLING

Loap disconnact dialling pulses can be applied at pin 16
{"High" to disconnect). In order to avoid dial clicks, the ear-
phone and the microphone amplifiers ought to be muted
externally by applying a logic *1” on pin 7 and 10.

Theline current is interrupted by switching of the transistor
Q, which obtains emitter drive from amplifiar A,, which in
turn derives its supply current from the current mirror con-
trolled by the AND gate at pin 16.

Muitifrequency dialling tones can be transmitted to the line
via pin 18, which is linked internally to pin 9 via a 80k resistor.

*See application circuit: R8 serial + R9, C6 parallel to-

ground when beta OFF or R8 serial + RY, C6, R11 paraliel to
ground when bata ON (short line)}

PIN DESCRIPTION
Pin1: V¢

Pin2: V"¢
Pin3:VEAR
Pin4,b6:E1, E2

Pin 6: ECONT

Pin 7:1E
Pin 8: COMM

Pin9:iac

Pin 10:IM

Pin 11, 12: M1, M2
Pin 13:ICOR

Pin 14: GROUND
Pin15:V'C

Pin 16: ND

Pin 17: AVE

Pin 18: MF
Pin 19: Beta.

Pin 20: VCONT

Pin 21: IREG
Pin22,23:C1,C2

Pin24:Vac
Pin 26: VIR

Pin 26 : VDEM

Pin27:V'DEM

Pin 28:Vce

4oE D BE b3IL7253 008308b 4 EANOTS

77537

Low voltage line image

Speech signal to earphone
Negative input of earphone amplifier
Earphone connections

Speech signal to earphone, con-
trolted in function of line length
Inhibit earphone {Active “High™}
Internal reference. External available
ground.

Input of AC line current amplifiar
inhibit microphone {Active “High™)
Differential input for 2.wires micro-
phone

Input of DC line current contraller
Most negative voltage

Analog signal cutput ta line. Line

Loop disconnect dial pulses input
{“High" to disconnect)

DC line. voltage sense input

DTMF ingut

Open collector output to switch side-
tone network with regard to line
fength

Part of DC line voltage for gain con-
trol of microphone and earphone
amplifiers with regard to line length
and Controlling DC part

Currant ling regulation control
Connactian of an external capacity
{typ. 470 pF) for internal stability
Op-amp output for AC impedance
transfer

Op-amp negative input for AC
impedance transfer

Internally input connected to
ground, except during start-up
phase, providing then the cantrol
on external transistor Q1

Output to be connected to the hase
of external transistor Q1

start-up characteristic

Positive supply. regulated to 4.0V
between V¢ and COMM
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TCA 3383A/B 7: 2;:// -3 ?
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FIGURE 1 - BASIC TEST CIRCUIT

Ve
¢ o——— o —— t— —— . — —
| 2R - |
. wex OwFW™ 10k MJE3S0 o .
. . Q2
l Rt | c3 R3 RS - #Vc
4 560k 1 grans 0a 200 Sy
Qi 4 - Za
I R2 . R6 R7
13 .
.
24 2% 26 2017 21 2 ]
ND 16 28 Vee
! 10#%C2 .
" é— 10 TCA3383A/B s 6 comm
: 220pmmCl
1€ 1 GROUND
1223 224 53 9 11 19 .
i |L.ﬂ’ g |
EARPHONE MFINPUT A

FIGURE 2 - ILD. VED. tD. IL, VE. VAL, Vcc. BR  TESTS

Vg

§00n % "L- p
} —o
Ve
ND
'3
IE
TEST CIRCUIT FIG.1
COMM I mﬂl 2004 _ aVee
Zour I'cH (5mA) - I'CH {OmA)}

MIC EARPHONE . with IcH = ImA
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TCA 3383A/B ' . '
7- 724~ -3 7
FIGURE 3 - GEN. GEC: ZE. AHM: VIMH. ViMB.BE  TESTS
GEN = GE for nominal iines
GEC = GE for short lines
i c® e Lo>>8000
: . 1/Cu.<<800 O
A B RAC

Foc Ug {im=0)
o—MW— T ————— o : Al = 20 fog UEIM= 0)
| v ot ' _ HM = 20109 Gia =

A . v

I 3 E
ve [ G = 201090
ND Ip | Vvee
i - VMIC-R*
o t%c I =
M ) ‘1mA
COMM
L TEST CIRCUIT FIG. 1 GROUND *R= 400 Ofor TCA3383A
) R= 14000 0for TCA336838

- .
cOMM l lmm“ﬂl
R
AV . - GsT—ZQlquEA—R
Mic EARPHONE v

{Note: Axm, GE, Be, GST with R= 400 ()

FIGURE 4 - GAN. GRC. Zp. ZR. AHR  TESTS

GRN = GR for nominal fines
GRC = GR for short lings

@Va
Ry Aug = 20 log JEAR 1= 0}
Ugagii=1)
0
! 'VE.VE 12k Gn=20|oguEAR
ZPl ] l—m—_L Ue
Ve

Vee 2p= AL UE
Ve~ Ug
L)
o fVcc Comp
o,

20 =~ 400 (UEAR (4001 — Ugan (200}

;-Q)E TEST CIRCUITFIG.4 ﬁ_ R=3 UEAR {200Q) — UgAR (400}

a0 REOAGR-
73 2004
com lear (REAR = 400 Q2 ar 200 0 for Z calculation)
M mic Vear .
L] EARPHONE
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TCA 3383A/B

/- 7-//-3 y
FIGURE 5 - COMMON MODE REJECTION — RECEIVE AMPLIFIER TEST CIRCUIT

—a b

20my
830a. RMS
Ve Ve
ND ZA
. . fvec e
1]
fVZA
1E TEST CIRCUIT FIG.1 .
) [T EARPHONE|
comMm 2002
_ UEAR {Vg =20 mV; Vza = 0V}
200a e ReM = 20l0g 5 We = 20 mv: Vza = 20 mVi
FIGURE 6 - Ve Rony Rofps TEST CIRCUIT
IVa
§00a lIL
0
Ve
ND

l ‘ M
COMM | IE TEST CIRCUIT FIG.1
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MOTOROLA SC (TELECOM)
TCA 3383A/B

T-75-11-37

FIGURE 7 - MF TRANSMISSION

Vg
§ I 1
$00n.
L ——
‘ -+ fve 1
Ug
COMM ND 7y Vee
™ lImA
coM
IE TEST CIRCUIT FIG. 1 GROUND
PIN:
Nt 2000
EARPHONE
AL
GMF=20log (‘7‘{5‘_)
comMm ME,

FIGURE 8 ~DC SUPPLY MASK

{including dioz Bridge)}
IL{mA)
€0 A IIIIIIIIIN
s0
44
30
20

FIGURE 9 ~ TYPICAL REGULATION CHARACTERISTICS
OF SUPPLY VOLTAGES

W Vec

1 |

5 . Vee (Hoy = 1mA) ——
o acleeVeomm!

.
Ugy=0) Veomm F |'cH | 'cn
3 4
PINS PIN4
1 o
coMM
‘ -
(mA}

2 4 & 8 0 £ % Icu(Vee)
Pen(vaL )
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TCA 3383A/B .
© 1-75-11-37

FIGURE 10 - TYPICAL VARIATION OF TRANSMIT AND RECEIVE GAINS WITH LINE VOLTAGE

(dB) &

GR

T T T T T
10 20 30 40 50 Vi(V)

FIGURE 11 - TCA 3383A/B BASIC APPLICATION CIRCUN
ND, IM, iE tied to COM if not used.

Typlcal Appllcation

A
LINE RS ¥
c
L]
8 a2 }— it ! D1.D2 IFAGC NOT REQUIRED
BIOOES *
bt
To Subscriber Line Q 1; # a2
] @ | 1;' DIAL
W 0z B ] puse
mw‘ l—ll-l ..... e -
1 MFINPUT | gn L3
3 I W27 26 2 24 23 22 2% 20 W 18 1T 1 1 [
. "1
Cion N TCA3383A/B [ Ere |
ot |
3 o 5 s 1 6 s m o u n o oujll cs]
Ra [enserone MUTE
v e —
- ] SIDETONE
2 s NETWORK
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MOTOROLA SC (TELECOM)
TCA 3383A/B

4bE D BE L3L?253 0083092 T EENOTS

1-75-11-37

COMPONENT LIST — APPLICATION FIGURE 11 T

1. Transistors

Bomin
Type Ne VCEOmIr? lic = 10 mA} IemaximA} IGpeakima) Location
PNP MJE3E0 160V 30 80 150 02
NPN BF393 150V 30 5 16 at

2. Diade bridge: MDA 204

Vmin= 200V

3. Resistors

Ry) =86.8KQ
A2 = 130KQ
R3 = B6OKQ
Ry = 1 MQ
Rs = 100KQ
Rg = 10Q
R7 = 200Q

%
+1%
1%
1%
*10%
%
%

Rg + Rg = 12 K for 6000 line {modulus)

4, Capacltors
C1 = 220yF
C2 = 10pF
C3 100 yF
[+3 270uF
Cs 2.2 yF
‘Cs 33 nF
[+ 1.0 pF

E S O I

V= 8v
V= 5V
V=20V
V= eV
V= 5§V
V=10V
V= &V

*indicative value

FIGURE 12 ~ CALCULATION OF SIDETONE NETWORK

In halance, Uaarphone tesulting from Upic =0

N N

i .
| ri.” YEARPHONE feUy=Uz
1 1

hence - ~ IST_
ZL +Rg ZsT+ /7

Zgt thus ZgT =2 :s—?

.l. _ {For 2, =600Q,Rg =100, Rz = 200 Q257 = 12K)
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MOTOROLA SC (TELECOM)
TCA 3383A/B

FIGURE 13 « START-UP PERIOD {See block diagram)
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- REGULATION |
IOF CALLING CURRENT |
| I l
CL LOAD } {
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| | ]
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|
woof |
! |

___._'____._+
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|
|
|

]
1

0] REGULATION TO 4V BETWEENVcc ANDVoom t
|
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