TCA240

DOUBLE BALANCED MODUI.ATOR/DEMODULATOR

The TCA240 is a monolithic integrated circuit used for general purpose applications,
such as: ' '

— modulator
— mixer
— switch/chopper
— a.m. synchronous demodulator
— f.m. quadrature demodulator
— phase comparator
— differential ampliﬁer
The circuit is arranged to offer very flexible circuit design possibilities.

The excellent matching and temperature tracking of the transistors in the circuit allows
the use of circuit techniques which are not available when using discrete devices.

\

'PACKAGE OUTLINE plastic 16-lead dual in-line (see general section).
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TCA240

CIRCUIT DIAGRAM

Note

4
15 TR4
D1
R1 R2
1500 1500
1%

Pins 16 and 9 are connected to the substrate.

When both long talled pairs are used connect pin 9 with pin 16 externally

- R3
150Q

TRS TR6

" 7268975

RATINGS Limiting values in accordance with the Absolute Maximum Sys‘tem (IEC 134)

Voltages (each transistor)

Collector-substrate voltage (open base

and emitter)

Collector-hase voltage (open emitter)

Collector-emitter voltage (open bése)

Emitter-base voltage (open collector)

Currents (each transistor)

Emitter current

Base current

Veso
VcBo

Vero

VE,BO

Ig

Ip

max.
max.
max.,

max.

max.

6 v
16V
12 Vv
5V
10 mA

10 mA
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TCA240

RATINGS (continued)

Total power dissipation (inounted on a printed-wiring board)

| 7268974

. 1000
Ptot
(mW)
500
7 i
™
A
™
h
0
0 50 100 Tamp (°C) 150
Temperatures v
Storage temperature Tstg ~55to +125 °C
Operating ambient temperature Tamb -20to +70 OC
Crystal temperature ' Te max. 125 °C
THERMAL RESISTANCE
From crystal to ambient : ' Rep j-a = 200 OCc/wW
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TCA240

CHARACTERISTICS at Vi1-9=V)3-9=V2-16 =V14-16= 12 V; .
V3.16 = V4-16 = V5-9 = V6-9 = 6 V;V2.16 = V7.9 = 4V
Tamb = 25 0C; unless otherwise specified

Collector current difference

between transistors TR4 a'nd TRS
119=1I15= 1.5 mA . [lcs-1cs] < 0,07 ma

Base-emitter voltage

of transistors TR3 and TR7 v
Iy =ig=~-1mA VBRE3:VBE7. . 690 to 770 mV

Base-emitter voltage difference

between transistors TR1 and TR2

Vi2-16 = V14-16 = 10 V;1j5 = 1,5 mA ]vBE1~vBE2{ - 2,5 mv
between transistors TRS5 and TR6 : )
V11-9 = V13-9 = 10 ViI10 = 1,5 mA |VBEs- VS| < 2,5 mv

hetween the parallel connection of

TR1, TRS and TR2, TR6

V11-9=V13.9=V12.16 =V14-16 = 8 V ' : .
Il+18=-3mA |VBI‘:1:5_VBE2;6I < 2,1 mV

D.C. current gain

of transistors TR3 and TR7 )
I, +1g =-3mA - ’ ' hFI§3,hFR7 23 to 190

D.C. current gziin ratio

v

of transistors TR3 and TR7

I1+1§=-3mA |BFE3-DFET | 4900 0to 60 %
, hrR3+ brE7
D.C. current gain ’
of transistors TR1,TR2, TR5 and TR6 : _
Ig =750 pA : hpg1, hFE2. hFES. bFEe 23 to 190
D.C. current gain ratio
of transistors TR1 and TR2 . TR — :
11 =~1,5mA - ‘.F_LI____FEZ_ X200 0to 60 %
hpR 1+ hpg2 -
of transistors TRS and TR6 h ~ h : ) ) :
Iy=~1,5mA |ZEESTIFES | 4909 T 0to 60 %
hpps+hrEg '
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‘l ' ~ TCA240

CHARACTERISTICS (continued)
D. C. current gain

of the parallel.connection of )
TR1 and TR6 at I] + 18 = =3 mA hpg1, hFEG 23 to 190

of the parallel connection of )
TR2 and TRS at Iy +1g = -3 mA » hrg2. hEgs 23 to 190

D.C. current gain ratio

of the parallel connection of

TR1, TR6 and TR2, TRS hFEi- 6-hFE2:S ,

Iy +Ig=~3mA ) — 2T %200 0to60 %
hpp1;6+ hFE2;5

DYNAMIC DESIGN DATA
Noise figure at f = 100 MHz

I[c= 1mA;Veg=5V:iGg=3,7mA/ViBg=-2,5mA/N F < 3,7 4B

Ig =2,5mA;Vep=5V;Gg =6,5mA/V;Bg = ~2,5mA/V o < 4,2 dB
Y parameters

Ve =5 Vif = 100 MHz Ig = 1mA |Ig =5 mA

Input conductance = - ) . Sie typ. 4,4 13,6 mA/\/‘

Input susceptance bie typ. . 7,6 9 mA/N

TFeedback admittance |Yre| typ. 0,4 0,4 mA/N

Phase angle of feedback admittance -¢re  typ. 100° 100°

Transfer admittance , lyfe | typ. 22 55 mA/V

Phase angle of feedback admittance —9fe typ. 459 960

Qutput conductance goe typ. 0,4 0,5 mA/V

Output susceptance boe typ. 1,8 1,8 mA/V
Frequency response (see circuit on page 6) )

Ig = 5 mA;R( = 600 ¢;f = -3 dB ' £ typ. 34 Mz

Switching times (see circuit on page 7)

s = 05 1] 2] 4 |m
Rise time tr typ. 2,9 12,71 2,7 (3,1 |ns
Fall time ‘ ) te typ. 1,4 |1,3| 1,6 { 2,3 |[ns
Rise propagation delay time 1) thdr YD 1,1 (1,2 ] 1,4]| 1,7 | ns
Fall propagation delay time 1) todf typ. L1 [1,2] 1,4] L7 |ns

1y Reference level 50 %.
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TCA240

DYNAMIC DESIGN DATA (continued) )

1(Jv1 Ve2

! ool 15
. nFJ; J”nF
1oL Ei:1,s y
“F'\E ;“F son | [son
N 2

>V,
4,7kQ 6,8kQ 5600 [ 5,6kQ
|
1
100nF
' Vi,
4

I 1
g N—
0
‘o
=
=]

7266783

7

Circuit for measuring the frequency response

(=23
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TCA240

DYNAMIC DESIGN DATA (continued)

Vs
L Lo
5kQ =nF
v, € f
-
1 100 nF
. 3
v, > }
'
. ' 1nF‘ !
56011[] '
| 100 nF
) I - ! *——9 jl_.
| L |
1 I/ 1 . ]
15]
TR4 inF
TN
L——-’ T |
. . ) _|___
InF ==100nF | R1 R2 | 1nE 100 | |2,4k0L
LI w 1 1
4 | 116 i
§ T 7264782
N o —— e — - —
b
Circuit for measuring tp, tg, and todf

tpd T
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