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Modulator for TV, Video and Sound Signals TDA 5660 X

SO 20

The monolithically integrated circuit TDA 5660 X is especially suitable as modulator for
the 48 to 860 MHz frequency range and is applied e.g. in video recorders, cable converters,
TV converter installations, demodulators, video generators, video security systems, amateur
TV applications, as well as personal computers.

Synchronizing level-clamping circuit

Peak white value gain control

Continuous adjustment of modulation index for positive and negative modulation
Dynamic residual carrier setting

FM sound modulator

Picture carrier to sound carrier adjustment
Symmetrical mixer output

Symmetrical oscillator with own RF ground
Low radiation

Superior frequency stability of main oscillator
Superior frequency stability of sound oscillator
Internal reference voltage

X NENCN-NC NN NN NN

Circuit description

Via pin 2, the sound signal is capacitively coupled to the AF input for the FM modulation
of the oscillator. An external circuitry sets the preemphasis. This signal is forwarded to a
mixer. At the output of the mixer the FM modulated sound signal is added to the video
signal and mixed with the oscillator signal in the RF mixer. A parallel resonant circuit is
connected to the sound carrier oscillator at pin 18, 19. The unloaded Q of the resonant
circuit must be Q = 25 and the parallel resistor R; = 6.8 kQ to esnure a picture to sound
carrier ratio of 12.5 dB. At the same time, the capacitative and/or inductive reactance for
the resonance frequency should have a value of X; = X_ = 800 Q.

The video signal with the negative synchronous level is capacitively connected to pin 10.
The internal clamping circuit is referenced to the synchronizing level. Should the video
signal change by 6 dB, this change will be compensated by the resonant circuit which is
set to the peak white value. At pin 12, the current pulses of the peak white detector are
filtered through the capacitor which also determines the control time constant. When pin 13
is connected to ground, the RF carrier switches from negative to positive video modulation.
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TDA 5660 X

With the variable resistor of R =< ....0 Q at pin 13 the modulation-depth, beginning with
R = *° and a negative modulation of my,, = 80%, can be increased to mg,, = 100% and
continued with a positive modulation of m, = 100% -down to my, = 88% with R =0 Q.
The internal reference voltage has to be capacitively blocked at pin 2.

The amplifier of the RF oscillator is available at pins 4-8. The oscillator operates as a
symmetrical ECO circuit. The capacitive reactance for the resonance frequency should
be X; =~ 70 Q between pins 4,5 and 7,8 and X; =~ 26 Q between pins 5, 7. In order to
set the required residual carrier suppréssion, pin 10 is used to compensate for any dynamic
asymmetry of the RF mixer during high frequencies of > 300 MHz. The oscillator chip ground,
pin 6, should be connected to ground at the oscillator resonant circuit shielding. Via pin 4
and 8 an external oscillator signal can be injected inductively or capacitively. The
peripheral layout of the pc board should be provided with a minimum shielding attenuation
of approx. 80 dB between the oscillator pins 4-8 and the modulator outputs 14-16.

For optimum residual carrier suppression, the symmetric mixer outputs at pins 14-16 should
be connected to a matched balanced-to-unbalanced broadband transformer with excellent
phase precision at 0 and 180 degrees, e.g. a Guanella transformer. The transmission loss
should be less than 3 dB. In addition, an LC low pass filter combination is required at the
output. The cut-off frequency of the low pass filter combination must exceed the maximum
operating frequency.

If the application circuit according to figure 1, 2 is used, a multiplication .factor V/RF
(application) = V/RF (data sheet) 3.9 must be used to convert a 300 Q symmetrical
impedance to an asymmetrical impedance of 75 Q for the stated RF output voltage V, of
the type specification in order to ensure a transmlssmn attenuatnon of 0 dB for the balanced-
to- unbalanced mixer.
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TDA 5660 X
Maximum ratings
min max Remarks
Supply voltage Vs -0.3 14.5 \"
Current from pin 2 -1, 0 2 mA Vo,=7to8V
Vs=95t0135V
Voltage at pin 1 2 Vo, —2 Vo +2 Vv Vs=951t0 135V
Voltage at pin 9 Vo —4 1 Vv
Voltage at pin 10 Viopp 1.5 \ onlyvia C
(max. 1 uF)
Capacitance at pin 2 C, 0 100 nF
Capacitance at pin 11 Cn 0 15 pF
Voltage at pin 12 Via —0.3 14 Vv
Voltage at pin 13 Via Vs Vs v
Voltage at pin 15 Vis Vs, Vs v
Voltage at pin 16 Vie Vo—15 | V,+15 | V Vs=9.5t0 135V
Only the external circuitry shown
in application circuits
1 and 2 may be connected
to pins 3,4,6,7,17 and 18
Junction temperature T 150 °C
Storage temperature Tstg —40 125 °C
Thermal resistance (system-air) Rihsa 80 K/W
Operating range
Supply voltage Vs 9.5 135 "
Video input frequency fuioeo 0 5 MHz
Sound input frequency far 0 20 kHz
Qutput frequency fq 48 860 MHz depending on the
oscillator circuitry
at pins 3-7
Ambient temperature Ta 0 70 °C
Sound oscillator fosc 4 7 MHz
Voltage at pin 13, 15 Viz. 15 Vo Vs v
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TDA 5660 X

Characteristics
p— . - 0
Vo= 1V, T,=25°C Test conditions Figure | min typ max
Current consumption Iy L=0mA 1;2 22 30 40 mA
Reference voltage Vo 0<[,<1mA 1;2 7 7.5 8 \"
Oscillator frequency range fogc External circuitry 48 860 MHz
adjusted to
frequency
Turn-on start-up drift Afosc TC value of
capacitor in osc.
circuit is 0; drift is
referenced only to
self-heating of the
component
t=0.5-10s;
Ta =TOnst.
Ch30 1,2 0 —50 —500 | kHz
Ch 40 1,2 0 —200 | —500 | kHz
Frequency drift as —Afosc | Vs =9.5-13.5V 1,2 0
function of Vg T =const. .
Ch 40 —150 150 kHz
Video input current =l CioS1 uF 5 0 10 pA
at pin 10
Video input voltage Vio pp at coupling capac. | 21;22 | 0.7 1.4 \
at pin 10 C<1puF
Lieak< £0.3 pA
Modulation depth Mp/N neg. mod. 1,16 75 80 85 %
Wioeopp =1V, fuipeo = mpsp pos. mod. ;16 83 88 93 %
200 kHz sine signal ‘
Output impedance Zy3; Zy5 | static 24 10 kQ
RF output voltage ' rms Ch 40 ib 2.5 3.5 5.5 mV
Modulation signal in '
neg. modulation
pin 12 open
Output capacitance Cy3=Cy5 25 0.5 1 2.0 pF
S parameter at pins 26
3,4and 6,7
RF output phase 3,15 140 180 220  |degrees
RF output voltage 4v, f=5643.25-623.25
change; adjustment Af =80 MHz
range Ch 30-Ch 40 1 0 1.5 dB
RF output voltage change 4V, f=100-300 MHz 6 0 1.5 dB
RF output voltage change 4V, f=48-100 MHz 6 0 1.5 dB
Oscillator interference FM
caused by AM modulation and
coupling of the modulator
output with the oscillator
resonant circuit;
Wipeopp =1V,
fuipeo = 10 kHz; sine signal
Ch 30 1,9 0 5 15 kHz
Ch 40 1;9 0 7 21 kHz

752 J




=

TDA 5660 X
Characteristics
—_— . _— 0

Vs =11V, T, =25°C Test conditions Figure | min | typ | max
Intermodulation ratio amr fp +1.07 MHz 1,7;15| 54 75 dB
Harmonic wave ratio ay fp +8.8 MHz without video 1,7,15| 35 dB

signal 19, 20, 21 unmodulated

video and sound catrrier,

measured with the spectrum

analyzer as difference between

video carrier signal level and

sideband signal level without

video and sound modulation.
Harmonic wave ratio ay fp +2fg 1,7 35 48 dB
Harmonic wave ratio ay fp+3fg 1,7 42 48 dB

V, with spectrum analyzer;

loaded Q factor Q_ of the sound

oscillator resonant circuit

adjusted by Rg to provide the

required picture to sound carrier

ratio of 12.5 dB; Rg =6.8 kQ;

Qy = 25 of the sound oscillator

circuit.
Sound carrier ratio ap/s 1;7;17] 10 125 | 15 dB
Color picture to sound ap fo +4.4 MHz (dependent on 1 17 dB
carrier ratio video signal)
All remaining harmonic  a Multiple of fundamental wave 1 15 dB
waves of picture carrier, withqut video

signal, measured with spectrum

analyzer;

fpss =523.25-623.25 MHz
Amplitude response of  ay Wipeopp =1V with additional 1,13 |0 15 | dB
the video signal modulation f =15 kHz-5 MHz

sine signal between black

and white
Residual carrier agp With adjustment at pin 9 1;12 | 32
suppression Ch 30...Ch 40
Static mixer balance AVizns | Vg adjusted to AViz.5 21;23 | —100| O +100 | mV
characteristic minimum
Dynamic mixer balance  Vi3ms Vg adjusted to Vi3 s 21,23 0 10 my
characteristics minimum
Stability of set Amp Video input voltage changes 1 +25| %
modulation depth with sine signals

f=0.2 MHz; AVyipgopp =1V

+3dB; Ch 30...Ch 40;

Vg =12V, T =const.
Stability of set Amp
modaulation depth f=48...100 MHz 6 1 25 %
Stability of set 4mp f=100...300 MHz 6 2 4 | %
modulation depth
Stability of set Amp To=0-60°C; Vg =12V 1 1 +25| %
modulation depth
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TDA 5660 X

Characteristics
Vs=11V;T,=25°C

Test conditions Figure | min typ max

Stability of set Amp Vs=9.5-13;5V; 1 1 +25 | %

modulation depth Ta =const.

Interference product ag/p Ch30...Ch40 11 48 60 dB

ratio sound in video;

sound carrier FM mod.

Signal-to-noise ratio in an/p Ch 30...Ch 40 11 48 74 daB

video; sound carrier

unmodulated

Unweighted FM noise level ap/s Ch 39 1a;8 | 48 54 dB

ratio video in sound;

FuBK test picture as

video signal

Unweighted FM noise level ap/s Ch 39; test picture VU 2;8 48 56 dB

ratio video in sound G-Y; UnvV

‘ Ch 39; color bar 2;8 46 52 dB

Ch 39; uniform red level 2;8 48 58 dB
Ch 39; uniform white level | 2: 8 45 51 dB
Ch 39; test pattern 2;8 48 55 dB
Ch 39; white bar 2;8 46 52 dB
Ch 39; bar 2;8 45 50.8 dB
Ch 39;20T/2T 2;8 43 49 dB
Ch 39; 30% white level 2;8 48 58 dB
Ch 39; 250 kHz 2;8 46 52 dB
Ch 39; multiburst 2;8 46 53 dB
Ch 39; ramp 2;8 44 50 dB'

Signal-to-noise ratio of ag/N 1a;8 | 48 54 dB

sound oscillator

Differential gain Git measured with measure- | 1 10 %
ment demodulator,
video test signals
and vector scope

Differential phase @it 1 15 %

Period required for peak t Catpin11 =10 uF; 1 6 50 us

white detector to reach TieakS2 pA

steady state for full

modulation depth with
1 white pulse per half
frame with control in
steady state
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TDA 5660 X
Characteristics
p— . p— 0

Vs =11V, Ty =25%C Test conditions Figure | min |typ max
Setting time for video signal t Video blanking 1 120 500 us
change from 0 V,,t0 1.4V, signal content is

uniform white level
Setting time for video t 1 225 |5 s
blanking signal from 100%
white level to 42% grey level
with subsequent rise in grey
level to 71% of video blanking
signal (due to decontrol
process) . .
Sound oscillator frequency fsiosc Unloaded Q factor | 1 |4 7 MHz
range - of resonant circuit

Qy =25; resonance

) frequency 5.66 MHz | ;

Turn-on start-up drift Afs,0sc | Capacitor TC value | 1 5 15 kHz

in sound oscillator -

circuit is 0, drift is

based only on

component heating

Ty =const,;

fsiosc =5.5 MHz : :
Sound oscillator frequency Afgosc | Vs =9.5-135V; 1 5 . |15 kHz
operating voltage fs/osc =5.5 MHz; 1

Ty =const; Q, =25 . :
FM mod. harmonic distortion THDgy | Vi ms =150 mV 19;19a 06 |15 %
Audio preamplifier input Z, 1- 200 kQ
impedance (dyn.); FM operation )
FM sound modulator, static Afsiosc | AVyp =Vy-Vo=%1V;| 1;14 +210 | £270 | £330 | kHz
modulation characteristic fsjosc =5.5 MHz; ‘

‘ Qy=25

FM sound modulation Afy/ AV, 1a;10a | 0.3 0.38 0.46 kHz/
characteristic (dynamic) mV
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TDA 5660 X

Pindescription
Pin Function

1 GND

2 AF input for FM modulation

3 Intenal reference voltage

4 Symmetrical oscillator input

5 Symmetrical oscillator output

6 Oscillator ground

7 Symmetrical oscillator output

8 Symmetrical oscillator input

9 Supply voltage
10 Dynamic residual carrier adjustment
11 Video input with clamping
12 Connection for smoothing capacitor for video control loop
13 Switch for positive and negative modulation

as well as for residual carrier control

14 Symmetrical RF output
15 GND
16 Symmetrical RF output
17 N.C.
18 Sound oscillator symmetrical input for tank circuit
19 Sound oscillator symmetrical input for tank circuit
20 N.C.
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TDA 5660 X

Measurement circuit
1nF
+Vg 00— [—o)—-| Signal Output
ov 12v
500 0M 360
5.5 MHz ==1nF

Sound Oscillator

Circuit [ HH 109 | o
L . ,
— 1 ==1nf ==1nF
T PIN

Video Input

Rr 68 KR 500 | so@ o
_L
05F

AnF

39pF 10nF _
NC. Jip NC 1 | H’_ | mFT
12 1

20 19 18 I17 16 -Fs e s

1

TDA 5660 X
1 2 3 A 5 6 1 8 9 10
_L 2kQ J_ 10nF
5pF L
0,5 uF 10nF H _|H
L3 o
FM AF Reference - Vg=9.5..135V
Input 75V 25kQ
39 pF
1l
W
Ly L, 33kQ
. -
= 27pF BBS05B == 27pF
I toPin3
P
LTkQ Ezn e [Jorke
Channel 2
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Video IF IC with VTR Connection TDA 5830-2
and Quasi-Parallel Sound

DIP 22

Video IF section

Controlled AM broadband amplifier with synchronous demodulator, video ampilifier, VTR input
and output, and AGC voltage generation for the video IF amplifier and tuner.

Quasi-parallel sound section

Controlled AM broadband amplifier with quadrature demodulator, sound carrier output, and
internal AGC voltage generation.

The TDA 5830-2 is especially suitable for application with black and white or color television
receivers and/or VTR systems with PNP/MOS tuners for TV standards with negative video
modulation and FM sound.

Circuit description

The video IF section is comprised of a 4-stage controllable AM amplifier, a limiter, and a
mixer for the synchronous demodulation of video signals as well as an amplifier for the
positive video output signal.

The positive video signal is used for gated control. In addition, the IC includes a standard
VTR connection via an external transistor. The delayed tuner AGC is generated by a threshold
amplifier driven by the control voltage.

The quasi-parallel sound section also includes a 4-stage AM amplifier, a limiter, and a
mixer for the quadrature demodulation of the 1st sound IF with subsequent sound carrier
output for the 2nd sound IF. The control voltage is generated by a peak value rectifier
from the 1st sound IF signal.
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TDA 5830-2

Maximum ratings

Supply voltage

Max. dc voltage
Max. dc voltage
Max. dc current
Max. dc voltage
Max. dc voltage
Max. dc current
Max. dc current
Max. dc voltage
Max. dc voltage
Max. dc voltage
Max. dc voltage
Max. dc current

Junction temperature
Storage temperature range

Thermal resistance (system-air)

Operating range

Supply voltage
IF frequency

Ambient temperature

760

min max
v 13 v
Va3 Vs Iz v
v, 0 v, v
15 -2 2 mA
Ve,7 Vs 7 \
Ly -1 3 mA
—111 -1 3 mA
Viz -10 v, v
Vi 14 0 vy \
Vis,16 0 7 \
Visi9.20 | O Vi \

21 -1 2 mA
T 150 °c
Tete —40 125 °c
Rin sa 55 K/W
Vs 10.5 12.6 \
fir 15 75 MHz
Ta 0 70 °C




TDA 5830-2

Characteristics
Ve=12V;T,=25°C

Current consumption
Stab. reference voltage

Video IF

Control current for tuner
Tuner AGC threshold
Gating pulse voltage

Input voltage at Gpax
AGC range
IF control voltage

Video output voltage
Sync pulse level

DC voltage

Vig=4V; Visg=0V
Output current

VTR output voltage (neg.)
Sync pulse level

DC voltage

Via<6V; Vi516=0V

DC voltage Vi3 =8V
Output current

Video amplifier
(VTR playback)

Quasi-parallel sound

Sound carrier output voltage

Input voltage at Gayx
AGC range
Signal-to-noise-ratio
White/staircase signal
Black picture

Test conditions

Video carrier/sound carrier

Modulation frequency
Frequency deviation
IF input voltage

Test conditions min typ max
I 95 mA
Vs/22 6.7 7.0 v
114 45 mA
Va2 0 4.0 Vv
Vio pos. gating pulse 4.0 Vi \
Via neg. gate pulse -10 —4.0 \
Vissne Vitpp =3V 30 60 ny
AG 60 dB
V13/22 Gmax 0 v
Viaszz Gnin 4.0 v
Va11pp R =o° 3.0 \
Vitrzz 20 \
Viira2 5.3
an to ground via R -5.0 mA
Ign toplus Vjy =7V +2.0 mA
Va10pp VTR record. R =0 20 \
Viora2 VTR record. R = o Vi—1.6 \
Viora2 VTR recording Vv, —3.8 v
Viorz2 VTR playback v, —0.9 \
210 to ground via R -=5.0 mA
10 to plus V;o =V, +1.0 mA
Viideo V=Vyy/Vq, 3.0
Vg pp = 1 V
Voq Vive=1mV 10 mV
Visc =300 uV
Vitens Voy=Vp —3dB 50 100 pv
4G Vo=V, £3dB 60 dB
IEC 468
Peak weighting 61 dB
66 dB
10 dB
1 kHz
50 kHz
20 mV
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TDA 5830-2
Characteristics
= N = b

Vs=12V;T,=25°C Test conditions min typ max

Design-related characteristics

Input impedance Zi1s/16 1.8/2 kQ/pF
Zi1ane 1.8/2 kQ/pF

Output impedance Zq23 6.6/2 kQ/pF
Zaerr 6.6/2 kQ/pF

Output resistance Ry 150 Q

Residual IF (fundamental wave) Vi 10 mV

Video bandwidth (—3 dB) Byideo 6.0 MHz

Intermodulation ratio Qi sound color 50 dB

with reference to fg¢ interference

Output resistance Rq21 200 Q

IF control voltage Voos22 Gmax 0 \
Vaor22 Grin 4 v

Alignment procedures

a) Video IF

At a video carrier input level of V5, .mns = 10 mV and a superimposed AGC voltage of
Vi3 =3V, the demodulator tank circuit is preliminary aligned so that the demodulated video
signal V;, ,, reaches its maximum output level at the positive video output. Any suitable video
test signal can be used for modulation. Subsequently, the AGC voltage V,, is reduced until
the video signal equals approx. 3 V (peak-to-peak). By fine-aligning the demodulator tank
circuit, the maximum output level of the video signal is reached. The flat response char-
acteristic of the demodulator ensures a non-critical alignment procedure.

b) QPS

At an input signal of Vg9 ,ms = 10 mV, the demodulator tank circuit is preliminarily aligned
until a max. AM suppression of the demodulated video signal V,, is reached at the sound
carrier output. A video signal critical for the sound-interference ratio should be used for
modulation (white/staircase, FuBK). Subsequent fine-aligning is performed by measuring the
sound-interference ratio at the output of a FM demodulator and fine-aligning the demodulator
tank circuit for a max. interference ratio. If several sound carriers are used in a device, the
sound carrier with the lowest level should be used for alignment purposes.
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TDA 5830-2

Pin description

Pin Function
1 Supply voltage
2 Demodulator tank circuit QPS
3 Demodulator tank circuit QPS
4 Tuner AGC threshold
5 Reference voltage
6 Demodulator tank circuit video IF
7 Demodulator tank circuit video IF
8 White level setting
9 VTR input

10 VTR output

11 Video output

12 Gating pulse input

13 AGC time constant video IF

14 Delayed tuner AGC

15 Video IF input

16 Video [F input

17 GND

18 QPS IF input

19 QPS IF input

20 AGC time constant QPS

21 Sound carrier output

22 GND
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TDA 5830-2

Block diagram

sc Q Vi ? Tuner VTR v
_ 5 - i Agc — RP Vibor
1 ==1pF r-] —ll | 220 nF ==

22 21 20 19 18 -|:7 16 15 14 13 12

| [
1
<

/ TDA 5830-2 / ’_J

— —d

—<i w
|

]
|1
7 NE 1. 5 - 8 3 0 0
p P
T _|v700F
i - T ‘
10 k2 o _,74\\_ 750 |rse
QPS_/38,9 MHz nF /389 MHz
) Video 1 )
+Vs WL VIR +Vs Video+
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TDA 5830-2
Measurement circuit
Tuner
Vasc Vil Aléc WiR
-T- -T- [e)
3- 3
22nF == WWF== m \V4 220nF
— ‘ \ «oGating
Pulse
22 nF 22nF
22 2 20 —[_5 14 13 12
] TDA 5830-2
1 2 3 4 5 6 7 8 9 10 1n
22pF 22pF

I I
100nF WL

_\7&_ " _\74:_ L700F 500

© 12.5 Turns Y I 12.5 Turns —[

CuLS 0.25 mm CuLS 0.25 mm VA v Voo
s Video Carrier  0-VRer  Vher Video Carrier ViR VaVviR qvideo
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HZZnF » 10pF
22 {21 foo 19 [18 {17 f16 s e |13 jn2 18 |17 16 |15 | |13 |12 [ |i0S0A
1 TDA 5830-2 n TBA 130-2
opd 1 2 3 e [5 & 7 T8 {9 [ 1- 2 [3 & [5 6
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T T Lol b 70 Yo | ||| w17 L
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22| cvBS Input YN CDA55MHz
nl= .
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<
759 BC 307 2 2,2kQ {lL"7°nF
cves @ — SCARTAF 1
750 Lo [
) I1Z70nF
31 /3234 10| [33 LISIZOT 28

*) STYROFLEX Capacitor

*) L=10Turns, 0,2 CuL, Q| ~ 25
e.g. with Vogt Coil Assembly 5171200000
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TDA 5830-2

Demodulator tank circuit QPS

12.5 Turns/0.2 CuL
Y

4,250
22pF fo =38,9MHz; B=1,5MHz
:: —
2 03 2,7kQ
3,3kQ 3,3kQ l/

I\\ To Limiter

and Mixer

Form Control Amplifier

R R
mA

Tuner AGC threshold and output

?._‘

A
|
I
8 I
T
b4
4 7
]
! [
1
Lo
13 1 {
| |
= 1‘0_—_?_‘_—“-_—» ~Tro
L " T e
T - E]
| ¥ T
| |
. L 4L L
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TDA 5830-2

Reference voltage

1,2V
VRer = 6.7 V£ 5%
- lioag <2 mA

B

<=) i

i

220—¢ ?
|

i
. £

Demodulator tank circuit video IF

12.5 Turns/0.2 Cul.
Q250
ZZPF fo =38,9MHZ;B=1,5MHZ

|l 01
I

6 92 2,7kQ

3,3kQ 3,3kQ

aN

1|< To Limiter

and Mixer

From Control Amplifier ;

1mA
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TDA 5830-2
Positive video output
1
0
3,3kQ 1009
1 1
V=6V ?2 mA
AGC time constant video IF
1
—0
VO=_6V ) typ.6V
From Video jj‘
Amplifier 2R SZ
. |§ f348 = 1MHZ <—+Idischarge
— 1 * 13— —lcharge
——O-——
typ.2V I
i
|
1009 ?ZmA R } ?—l =L 2200F
. I
|
I L
n To Control 22
Amplifier
.er"q_r From Gated Control

Pos. Video
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TDA 5830-2

Gating pulse input

V=6V

12 56 kQ

12kQ

56k

18kQY

IF input video IF
IF input QPS

V=6V

01
kQ| [1kQ

15 (18) O———

161910

220—
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TDA 5830-2

VTR interface

L I T

N 4 5
(7
A4
F-4 =) V=6V

__K |

From |

video !

Amplifier ?GOOPA [E I

|
. [¢) | o £
10 ER T\ 9
L] I
\ [
From Demodulator
AGC time constant QPS
o o1
___éf A4

From l/ pmax. 7TmA

Control

Amplifier

020

L——?f Va6V ?MJA

To Control Amplifier <ee———
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TDA 5830-2

Sound carrier output QPS

O—

5,6 kQ

g
AN

2009
21

Va6V ?MA

AGC time constant QPS

Zero Carrier
Level

53V

Pin 7 Open

Sync
Level
20V
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TDA 5830-2

Measurement configuration

RG = SOQ
1MQ/1pF
SAW D.UT. fe| Spectrum
|| Vyideo Analyser
(SAW 351 D)
(SAW 361 S)

Test signal: f,c = 38.9 MHz with test signal modulated with 10% residual carrier;
sound carrier —13 dB (transmitter side)

Intermodulation Reference

100%

65% =+ 65% ‘
30% —I_'J f= fbc 30% __I B I_LI_
0 —U- 0 —Ll

Viideo (1=1MHz)

100%

Intermodualtion ratio  a;, =20 log v
video (f=fgc —fcc)

The 50% IRE signal with 50% IRE color carrier corresponds to Cyan with 75% color

saturation.
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Video IF IC with Quasi-Parallel Sound and AFC TDA 5835

DIP 22

Video IF section

Controlled AM broadband amplifier with synchronous demodulator, video amplifier, and
AGC voltage generation for the video IF amplifier and tuner.

Quasi-parallel sound section

Controlled AM broadband amplifier with quadrature demodulator, sound carrier Qutput,
internal AGC voltage generation, and an AFC section which can be disabled.

The TDA 5835 is especially suitable for application with black and white or color television
receivers and/or VTR systems with PNP/MOS tuners for TV standards with negative video
modulation and FM sound.

Circuit description

The video IF section is comprised of a 4-stage controllable AM amplifier, a limiter, and a
mixer for the synchronous demodulation of video signals as well as an amplifier for the
positive video output signal. The positive signal is used for gated control and a threshold
amplifier to derive the delayed tuner AGC from the AGC voltage.

The quasi-parallel sound section also includes a 4-stage AM amplifier, a limiter, and a
mixer for the quadrature demodulation of the 1st sound IF with subsequent sound carrier
output for the 1st sound IF. The control voltage is generated by a peak value rectifier from
the 2nd sound IF signal. The quasi-parallel sound also drives the AFC section.
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TDA 5835

Maximum ratings

Supply voltage

Max. dc voltage
Max. dc voltage
Max. dc voltage
Max. dc voltage
Max. dc current
Max. dc voltage
Max. dc current
Max. dc voltage
Max. dc voltage
Max. dc voltage
Max. dc voltage
Max.'dc current

Junction temperature
Storage temperature range

Thermal resistance (system-air)

Operating range

Supply voltage
IF frequency

Ambient temperature

776

min max

Vi 13 \
Va3 Vs Z \
7% 0 Vi \")
V5.6 Vs 2 \
v, 0 Vi v
Iy -2 2 mA
Vo,10 Vs Vi \
I -1 3 mA
Vi2 —10 14 v
Vi3 14,15 0 12 \
Vie, 13 0 Vi v

Vig,20 0 Vi v

21 -1 2 mA

T 150 °c
Taig —40 125 °C

. Rm SA 55 K/W
Vs 10.5 12.6 \
fir 15 75 MHZ
Ta 0 70 °C




TDA 5835

Characteristics
= T = o,
Vs =12V; T,=25°C Test conditions min typ max
Current consumption I 102 134 mA
Stab. reference voltage Va/22 6.7 7.0 \'
Video IF
Control current for tuner L, 4.5 mA
Tuner AGC threshold V2122 0 4.0 \
Gating pulse voltage Via pos. gating pulse 40 Vi Vv
Via neg. gating pulse -10 —4.0 Vv
Input voltage at Gpax Vi1sne Virpp =3V 30 60 pv
AGC range AG 60 dB
IF control voltage Viara2 Gax 0 \
Viar22 Giin 4.0 v
Video output voltage Vat1pe R =0 3.0 \
Sync pulse level Va2 2.0 \
DC voltage
Via=4V; Vi5;6 =0V Viirz2 5.3 v
Output current Ion to ground via R -5.0 mA
Iy toplus V;; =7V +2.0 mA
AFC output current Iyq di/df<0 +1 mA
AFC  OFF Vs /22 Vs=Vs: R=10kQ | O 4.0 Vv
ON V5/22 V5 = Ve, R=o 6.0 Vv
Quasi-parallel sound
Sound carrier output voltage Va21 Vipc=1mV
Visc =300 pv 10 mV
Input voltage at G,ax Vi1s/19 Voy=V,, —3dB 50 100 pv
AGC range : 4G Vo=V, £3dB 60 dB
Signal-to-noise-ratio | IEC 468 - :
White/staircase signal peak weighting 61 dB
Black picture 66 dB
Test conditions
Video carrier/sound carrier 10 dB
Modulation frequency 1 | kHz
Frequency deviation 50 kHz
IF input voltage 20 mV
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TDA 5835

Characteristics
e . p— 0,

Vo=12V; T, =25°C Test conditions min typ max

Design-related characteristics

Input impedance Zirsne 1.8/2 kQ/pF
Zi18n19 1.8/2 kQ/pF

Output impedance Zq213 6.6/2 kQ/pF
zqgno 6.6/2 kQ/DF
Zasi6 20 kQ

Output resistance Rqn 150 Q

Residual IF (fundamental wave) Vi 10 mV

Video bandwidth (—3 dB) Byideo 6.0 MHz

Intermodulation ratio ') sound color 50 dB

with reference to f interference

Output resistance Rqa21 200 Q

IF control voltage Vao/22 Gmax 0 \
Vaor22 Gimin 4 v

Alignment procedures

a) Video IF

At a video carrier input level of V5,5 .ms = 10 mV and a superimposed AGC voltage of
V;; = 3 V, the demodulator tank circuit is preliminarily aligned so that the demodulated
video signal V;,,, reaches its maximum output level at the positive video output. Any
suitable video test signal can be used for modulation. Subsequently, the AGC voltage
V,5 is reduced until the video signal equals approx. 3 V (peak-to-peak). By fine-aligning
the demodulator tank circuit, the maximum output level of the video signal is reached.

The flat response characteristic of the demodulator ensures a non-critical alignment
procedure.

b) QPS

At an input signal of Vig/9 ms = 10 mV the demodulator tank circuit is preliminarily aligned
until a max. AM suppression of the demodulated video signal V,, is reached at the sound
carrier output. A video signal critical for the sound-interference ratio should be used for
modulation (white/staircase, FUBK). Subsequent fine-aligning is performed by measuring
the sound-interference ratio at the output of a FM demodulator and fine-aligning the
demodulator tank circuit for a max. interference ratio. If several sound carriers are used
in a device, the sound carrier with the lowest level should be used for alignment purposes.
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TDA 5835

Pin description

Pin Function
1 Supply voltage
2 Demodulator tank circuit QPS
3 Demodulator tank circuit QPS
4 Push-puil current output AFC
5 Demodulator tank circuit AFC
6 Demodulator tank circuit AFC and switch-off
7 Tuner AGC threshold
8 Reference voltage
9 Demodulator tank circuit video IF
10 Demodulator tank circuit video IF
11 Video output
12 Gating pulse input
13 AGC time constant video IF
14 Delayed tuner AGC
15 Video IF input
16 Video IF input
17 GND
18 QPS IF input
19 QPS IF input
20 AGC time constant QPS
21 Sound carrier output
22 GND
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TDA 5835

Block diagram
sc Y Vire T Tuner AGC V; Hor
T 7 7T = PT %
—l [=
aF ”JF . .____! L—_—-— \ ==220nF
22 21 20 19 18 -"17 16 15 16 13 12
N g sl
QPS Video IF
- 1 / TDA 5835 /
1
g ==AN ; -

22pF 68 pF 22pF

] L L]
\
_/7&\_ qy&J 10kQ 10kQ L,%
QPsS AFC Video

+Vs IqAF[ Video +

780



TDA 5835

Measurement circuit

Tuner
Va sound Vi AGC GatingoPuIse

220F _|1pF m m _|220nF
[ ] | T
22nF 220F ]
2 |n o Te s —{:7 o s e s ’1_2—

1 TDA 5835

1 2 3 4 5 6 7 8 9 10
22pF 68pF 100nF 22pF

i v HA
e Ly Lo

1

12.5 Turns 7.5 Turns 12.5 Turns
CuLS 0.25 mm S%LS %25.mm S.Léﬁ %25.mm
H i igeo Carrier arrier
5 Video Carrier $ S \ s )
+Vs I arc Tuner AGC  Veer Vqvideo
Threshold
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TDA 5835

Gating
Pulse l l
]

ti
Hi
U

L

Application circuit
\ i IFl
Tuner Control
SC SAW Current
_ ) —_
==1pF ==220nF| | 1kQ
22 21 20 19 18 1;7 16 15 14 12
] TDA 5835
1 2 b 1"
100 nF 22pF 68 pF 100 nF 22pF
s I 1 J Il
HF L I HH I
10 kQ)
—7'&— ‘7&_ Tuner 10k %
12.5 Turns 7.5 Turns AGC 12.5 Turns
6  CulS0.25mm CuLS 0.25 mm L. Threshold CuLS 0.25 mm
+Vs Toarc +Video
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TDA 5835

Demodulator tank circuit QPS

12.5 Turns/0.2 CuL
Q250
22pF fo =38,9MHz; B=15MHz
. -01
19 18 2,7kQ
3,3k 3,3kQ J/
A .
To Limiter
and Mixer
From Control Amplifier
R R
1mA
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TDA 5835

Demodulator tank circuit AFC

o—¢

s
i\-:z v
pi | —K
|
. 4
2,7pF 2,7pF [
A o .

= | (T

%:sv | e
| 95,6»«1? Es,ekan ? \4

68 pF
1l
L

7.5 Turns/CuL _ Video Carrier

Y\
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TDA 5835

Tuner AGC threshold and output

?ﬂ

I
|
{
|
|
513 -+
16 ) To
—o- T Tuner
L SA !
-T- ]
L [J
YA | |
L L 4L L
Reference voltage

Vagr = 6.7 V £ 5%
- Iload <2mA
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TDA 5835

Demodulator tank circuit video IF

12.5 Turns/0.2 CuL
Q250
22pF fy =38,9MHz; B=1,5MHz

— o
9 010 2,7kQ
3,3kQ 3,3kQ I/
Voo
To Limiter
and Mixer
From Control Ampilifier
R R
1mA
Positive video output
1
o

33kR ; 100Q
| o
V=6V ?zm

"
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TDA 5835

Gating pulse input

V=6V
? 56 kQ
12kQ
5,6 kQ
18kQ
22
AGC time constant video IF
1
-0
Vs .
|___@6V _ typ.6v
From Video —1
Amplifier . SZ
fde - 1vMHZ + Idischarge
| ' 13 ——e= "{charge
-
typ.2V ’
|
|
e 7 * ?—i ==220nF
I
|
I i
) To Control 22
Iﬂj From Gated Control Amplifier
Pos. Video
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TDA 5835

IF input video IF
IF input QPS

V=6V

1kQ | 11kQ

15 (18) 00—

16(1910—

2,2kQ 2,2kQ

1.5kQ

AGC time constant QPS

___é, j_z

pmax. TmA
From
Control
Amplifier

-020

___?f VetV i}pr

To Control Amplifier —g—-I
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TDA 5835

Sound carrier output QPS
1
2009

5,6 kQ 2

V=6V 1mA
Pos. video output
Zero Carrier
Level
5.3V
Pin 7 Open

Vvideo PP

Sync. 1 R =1MQ/1,5pF
Level 20V
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TDA 5835

Measurement configuration

R=50Q
saw [ | our [MYIEEL sSpectrum
F_ Viideo Analyser
(SAW 361 D)
(SAW 361 S)

Test signal: f,c = 38.9 MHz with test signal modulated with 10% residual carrier;
sound carrier —13 dB (transmitter side)

Intermodulation Reference
100% T 100%

65% = 65%
F=lec L J

30% 30%
. 'I_I'l U LU

Viideo (f=1MHz)

Intermodulation ratio: a;y =20 log
Viideo (f =tfs¢ — fco)

The 50% IRE signal with £50% IRE color carrier corresponds to Cyan with 75% color
saturation.
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Video Switch IC TDA 5850

DIP 8

The TDA 5850 is a switchable video amplifier with connections for the French and IEC VCR
standards.

Features

@ Standard connection for VCR (CCIR) and Peri TV sets
@ Input clamping
@ Positive and negative video outputs

Maximum ratings

Supply voltage Vs 16.5 Vv
Junction temperature T 150 °C
Storage temperature range Tstg —40to 125 °C
Thermal resistance (system-air) Rihsa 70 K/W

Operating range

Supply voltage range Vs 10t0 15.8 \
Video bandwidth Buideo 6 MHz
Ambient temperature range Tamb 0to70 °C
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. TDA 5850

Characteristics (Vs =13 V; T, =25 °C)

Current consumption (pin 2 open)

Switch input VCR recording
Switch input VCR playback
Switch input Vg =15V

Video output voltage pos.
(V3=12V; Vgppo=13V)
Video output voltage pos.
(V323V; Va=1Vy)
Sync pulse level

Qutput current (to ground)
Output current (to +)
QOutput resistance

Video output voltage neg.
(Va=1.2V; V3=23Vy,)
Video output voltage neg.
(Va23V;Vy=1V,)
Sync pulse level

Qutput current (to ground)
Output current (to +)
Output resistance

Video output voltage pos.
(Vepp=3V; Ry =75 Q)
Sync pulse level

(Ron =75 Q)

Output current (to ground)
Output current (to +)
Output resistance

Video input current (Vg ,, =3 V)
Video input current (V4pp =1V)
Video gain (Vgpp =3 V; Roy =75 Q)
Video gain (Vgp, =3V; V3=12V)
Video gain (Vgpp=3V; V3=1.2V)
Video gain (V, ;o =1V; V323V)
Video gain (V,pp=1V; V32 3V)

Video bandwidth (—3 dB)

Cross talk rejection referred to Vsp, =3 V
(f=50Hz..8.0 MHz; V3=1.2V; V4, =1V)

792

min typ max
V3/1 0 1.2 Vdc
V3/1 3.0 Vy Vde
13 1.0 mA
Vspp 3.0 v
Vspp 3.0 Vv
V5/1 2.0 Vdc
I 5 5.0 mA
I 5 2.0 mA
Rs 150 Q
Vepp 3.0 v
Vepo 3.0 Vv
Ven V;—2 Vdc
I 6 —5.0 mA
Is 1.0 mA
Rg 150 Q
Vapo 1.0 Vv
Van 1.0 Vdc
I, —30.0 mA
12 20 mA
R, 75 Q
Iy 40 HA
I 20 pA
Gag 1/3
Gsys 1
Gers =1
Gs/4 3
Gera —3
Buideo 6.0 MHz
a 50 dB




TDA 5850

Block diagram, test circuit and application circuit

fromvideo

amplifier +Vs Video- Video +
Ve Video

input T100nF |
H ®Q ||k

0.L7pF
10pH 10pH
8 7 6 S

Video S Video
pre - i amplifier
lamplifier L
TDA 5850 VCR Playback/
recording

-[1 2 3 _t.
VCR == 0.47pF
output

o
+12V VCR input
--——

Playback/ recording
V(R switch over
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Video IF IC with Synchronous Demodulator

TDA 6000

Preliminary data

Bipolar circuit

The controlled AM broadband amplifier includes a PLL synchronous demodulator, a video
amplifier as well as a control voltage generation for the IF ampilifier and tuner.

TDA 6000: for PNP tuner

Features

@ True synchronous demodulation

@® Large control range

@ High input sensitivity

@® Very low luma-chroma crosstalk

@ Positive and negative video signal

@ Extremely low differential phase and gain errors
@ Reduced phase errors for chroma processing

Maximum ratings

Supply voltage Vs
Junction temperature T
Storage temperature range Tsig
Thermal resistance (system-air) Rihsa

Operating range

Supply voltage range Vs
IF frequency fir
Ambient temperature range Tamb

16.5
150
—40to 125

70

10.5t0 15.8
60
0to 70

°C
°C
K/W

MHz
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TDA 6000

‘Characteristics (Vs =13 V; T, =25 °C)

Current consumption
Stab. reference voltage
Control current for tuner
(Via=0.5 V;y)
Tuner AGC threshold
Gating pulse voltage
pos. gating pulse
neg. gating pulse
Input voltage at Gyax
(Vapp=3V)
AGC range
Video output voltage (pos.)
(RL="°)
Sync pulse level
DC voltage
(Vo=4V; Visng=0)
Output current
to ground across R
toplus V3=7V
Video output voltage (neg.)
(RL="0)
Sync pulse level
DC voltage
(Va=4V; Visye=0V)
Output current
to ground across R
to plus V,=Vj4
IF control voltage Gpax

'min

Additional application data

Input impedance
Output impedance
Output resistance
Output resistance

Residual IF (basic frequency)

Video bandwidth (—3 dB)
Intermodulation ratio with
reference to fer (1.07 MHz)
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min typ max

111 70 mA
Via 6.0 Vde
114 4.0 mA
Vian 0 4.0 Vdc
v, +3.0 v
v, -3.0 v
Vitsne 100 Y
14 60 dB
Vasme 3.0 v
Vas 2.0 vdc
Van 5.3 Vde
Iys -5.0 mA
qu +2.0 mA
Vaapp 3.0 v
Vano Vi1—2.0 Vdc
V4/1° V11_5.3 Vdc
Iq4 -5.0 mA
Iq4 +1.0 mA
Vano 0 Vdc
Vano 4.0 Vdc
Z|15/1s 1.8/2 kQ/pF
P 150 .

q3
Rqs 150 Q
V3,' V4 10 mV
Buigeo 6.0 MHz
a 45 dB




TDA 6000

DIP 16

Circuit description

This integrated circuit consists of a 4-stage controlled gain AM amplifier and a PLL circuit
for video carrier regeneration. The synchronous demodulator features very low intermodulation
distortion between video IF and color carrier (1.1 MHz or 920 kHz beat). Also included are a
mixer for the synchronous demodulation of the video signals and an amplifier for the
positive and negative video output signal. The positive signal is used for gate control of
the AGC amplifier. The delayed tuner AGC is derived from the control voltage via a threshold
amplifier.

Pin configuration

Pin No. Function
1 Gating pulse
2 Time constant AGC
3 Positive video output
4 Negative video output
5 Offset adjustment
6 PLL time constant
7 White level adjustment
8 Tank circuit
9 Tank circuit

10 Ground

1 Supply voltage

12 Reference voltage

13 AGC threshold

14 Tuner control

15 Video IF input

16 Video IF input
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TV Stereo Tone Control IC with Quasi-Stereo Section, TDA 6200
Channel 1/2 Switch, SCART Input, and I°C Bus Control

Preliminary data DIP 28

The TDA 6200 is comprised of a SCART switch-over, channel 1/2 switch-over, quasi-stereo
circuit, stereo basewidth expansion, physiological volume control, a treble, bass, and volume
control of the injected AF signals as well as an LED driver. The IC is controlled by means of
an I12C bus serial interface as well as by the bidirectional 4 level line from the TDA 6600.
The component is used for AF sound signal processing in stereo TV sets.

Features

@® Treble, bass, balance, and volume control by means of an integrated digital-to-analog
converter

@® Quasi-stereo circuit during mono operation

@ Stereo basewidth expansion during stereo operation

@ Physiological volume control

@® Channel 1/2 switch-over during dual audio transmission

@® SCART connection

@ Control of all functions via the 12C bus and the bidirectional
4 level line of the TDA 6600 (stereo demodulator IC)

@ LED driver

@ Volume control range 80 dB

@ Treble, bass control £12 dB

@ Channel separation min. 60 dB, cross-talk rejection min. 60 dB

@ Parasitic voltage spacing up to 78 dB
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TDA 6200

Circuit description

The monolithically integrated circuit is comprised of three sections:

1.
2.

3.

AF input analog switch for SCART and channel 1/2 switch-over

Sound and volume control with quasi-stereo, physiology and stereo basewidth expansion
section

Control section including the 12C bus, 4 level line and digital-to-analog converter

. A two-channel AF analog switch is used to switch from standard TV operation to the

SCART playback mode. An additional analog switch is applied for the channel 1/2 switch-
over during multichannel transmission. During standard TV operations, this switch will be
functional during two-channel transmission and/or SCART playback if the Kbit has been
set accordingly.

. The quasi-stereo section in the signal path is applied to generate an acoustic sound

impression similar to stereo during the mono signal. This circuitry section is comprised
of one op amplifier per channel. While one amplifier is provided with an internally regulated
gain factor of —1, the second amplifier can be switched between a gain factor of —1 and a
freely selectable gain factor provided by means of external components. The quasi-stereo
effect is achieved by forwarding two different types of signais to the input of the second
amplifier. While a standard phase AF signal is forwarded via an external band stop filter,
a phase inverted signal is forwarded via an external band filter. The attenuation of these
networks is compensated by the op amplifier. The result is the generation of a largely
amplitude-linear signal, however, turned by 180° in its phase during medium frequencies.
This section of the circuit can be switched off.

The sound and volume control section is comprised per stereo channel of 3 op amplifiers
with electronic potentiometers and/or switches. By using one external capacitor each for
the bass and treble control, 31 different levels for emphasis and deemphasis can. be
set for the bass and treble control during low and/or high frequencies. The subsequent
stage enables a switch-controlied expansion of the basewidth. When the basewidth
expansion has been switched on, an anti-phase cross-talk of approx. 60% will occur at
an input frequency of approx. 300 Hz. The frequency to be applied as well as the
percentage of cross-talk are determined by an external RC combination. The volume
control, separate for each channel, is comprised of 64 stages each. As a result, the
balance control can be realized by using different settings for the channels.

A physiological volume characteristic is achieved by connecting the volume setting with
the treble/bass control. For this purpose, the mean value of the two volume control settings
is used. The physiology section can be switched off.

Subsequent to the connection of the supply voltage, the AF output voltage will be delayed

by a delay circuit until all voltages are stabilized. In this manner, interfering crackling
noises are prevented.
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TDA 6200

3. The integrated circuit is controlled by means of an 12C bus interface and a 4 level line
from the stereo decoder TDA 6600. Via this line the evaluation circuit of the TDA 6600
provides the necessary information with respect to the 3 modes mono, dual audio, and
stereo by means of three different dc voltage levels. For a compulsory (manual) mono
mode, a fourth dc voltage level in opposite direction can be used by the TDA 6600.
This dc voltage level is programmed via the I12C bus interface of the TDA 6200. The system
clock for the input SCL of the I12C bus interface is provided by the processor. Pin SDA
functions as data input. It can also supply the setting of the identification signal decoder
established via the 4 level output and/or an acknowledge message.

The data forwarded by the processor are controlled by the 12C bus and subsequently
filed in registers according to their functions (latch 1-6).

If the bus is free (t off time), both lines will be in the marking state (SDA, SCL are HIGH).
Each message begins with the start conditions of SDA returning into LOW, while SCL
remains HIGH. All additional information transfer takes place during SCL =LOW, and the
data is forwarded to the control with the positive clock edge. However, if SDA returns
to HIGH, while SCL is in HIGH, the message is ended since the circuit acknowledges
a stop condition. '

The logic functions according to the tables on pages 725-727. All messages are transmitted
byte-by-byte, followed by a 9th clock pulse, while the control returns the SDA line to LOW
(acknowledge condition). In the read mode, the processor transmits the acknowledge bit
(will not be checked by the tone control). The first byte is comprised of 7 address bits
used by the processor to select the tone control among several peripheral components
(chip select). The 8. bit establishes the direction of the subsequent data flow (read/write
bit). The 1. and 2. bit of the data bytes determine which latch will be called up (sub-address).

The volume information is set with 6 bits (64 positions); the treble and bass control
with 5§ bits of which the 1. bit (4. bit of the byte) is the sign bit. The 4 bits of the digital-
to-analog converter provide 31 different setting levels. The two volume bytes (left, right)
and/or treble and bass bytes have to be transmitted in successive order, since they
have the same sub-address. The two bytes for the switching function are subdivided
into an AF setting byte and a byte for the operation of the SCART jack.

If the R/W bit =1 is set during chip addressing, the I2C bus operates in the transmission

mode. The momentary position of the stereo decoder (corresponds with the status of the
4 level line) is transmitted.

The two LED driver outputs enable the display of stereo, mono or dual audio transmission
.and/or the SCART playback mode.
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TDA 6200

Maximum ratings

Supply voltage

Reference current
DC voltage
DC voltage
DC voltage
DC voltage
DC voltage
DC voltage
DC current
DC current
DC current

Junction temperature
Storage temperature range

Thermal resistance (system-air)

Operating range

Supply voltage
Ambient temperature
Input frequency

802

min max

Vs 0 16 v
Ly 0 2 mA
Vi23 0 Vs v
Ve.8,9 0 Vs v
Vio,ia18 | O Vs v
Vig,20,22 | O Vs v
Vag,24,25 | O Vs v
Vor,28 0 Vs v

4,5.7 0 2 mA
Ly 13,15 0 2 mA
L7z 0 2 mA
T 150 °c
T —40 125 °c
Rinsa 60 KW
Ve 8 1575 v
Ta 0 70 °c
f 0 20 kHz




TDA 6200

Characteristics
Ve=15V,; T,=25°C

Current consumption
Reference voltage

Max. gain
AF input/AF output
L byte =BF;
KL2) byte =CO
SCART input/
AF output
L byte =BF;
KL byte =CO0
Min. gain
AF input/AF output
L byte = 80;
KL byte =CO0
SCART input/
AF output
L byte =80;
KL byte =CO0
Flutter and wow L-R

Bass emphasis*)
KL byte =CO0 + DF

Bass deemphasis
KL byte =C0 +CF

Treble emphasis*)
KL byte =DF +C0

Treble deemphasis
KL byte = CF + CO

Input voltage*)
SCART, AF

Input voltage*)
SCART, AF

Permissible gain
quasi-stereo op

Channel separation

Antiphased cross talk
with basewidth ON

1) RK 2 room acoustics
2) KL o tone

Test conditions min typ max
Lg LEDs OFF 55 80 mA
Ve 54 6 6.6 \"
Gmax SC=0; phys =0; —2 0 2 dB
RK" =0;
Q-S/Bw=0
Gmax SC =1; phys =0; -2 0 2 dB
RK=0;
Q-S/Bw=0
Gin SC=0; phys =0; —80 dB
RK=0;
Q-S/Bw =0
Gmin SC=1;phys=0; —80 dB
RK=0;
Q-S/Bw=0
AaL.R -2 dB
GBmax f;=40 Hz 9 12 dB
Gg min f; =40 Hz -12 -10 dB
GTmax fi=15Hz 85 12 dB
Gt min fi=15Hz —-12 —-10 dB
Virms any KL byte 1 \
Virms KL byte =CX 35 \"
G7/6 Q-S/Bw =1 30 dB
a; . Q-S/Bw=0; RK=0 | 60 dB
CT g stereo; RK=1 45 60 75 %
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TDA 6200

Characteristics
— . — [}
Vs =15V, T,=25°C Test conditions min typ max
Cross-talk rejection
SCART switch apF/sk Vims =2V 60 dB
Ch1/Ch2 switch acH1/2 Vims =2V, 60 dB
dual audio
Total harmonic distortion THD;3515 | any KL byte 1 %
Vims=1V
Total harmonic distortion THD,3,15 | KL byte =CX; 0.3 0.6 %
DIN 45500*) Vims=1V
Disturbance voltage spacing ag/N DIN 45405; 78 dB
f, =20 Hz-20 kHz Vims=1V
L byte =BF;
KL byte =CO
Disturbance voltage at output as/N L byte =BF; 120 150 Y
f =20 Hz-20 kHz KL byte =CO
L byte =AC; 50 pv
KL byte =CO0
L byte =94; 10 20 pv
KL byte =CO
Noise voltage Vo L byte =BF 650 v
CCIR DIN 45405 KL byte =DF +C0
Deviation in amplitude AG KL byte =C0 +05 +1.5 dB
when tone control is in f;=40 Hz-15 kHz
linear position
Volume decontrol Vo/Vi phys =1 —30 dB
for max. phys.
Attenuation during amuTe M1 =1 80 dB
mute mode '
Switching output Vaon I =1mA 0.5 \Y
Ly ot 1 HA
LED driver I 03 LED ON 75 mA
V22'23 122/23=7.5 mA 1.5 \
In, 23 LED OFF 50 HA
4 level line
Input voltage Vio recognizes mono 0 1.8 "
Via recognizes dual 24 3.9 \
] recognizes stereo 5.2 6.6 Vv
Input current Vv 3 HA
Compulsory mono Va2 M2=1;,=1mA 0.2 Vv
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TDA 6200

Characteristics
= M = o
Vs=15V,; T,=25°C min typ max
I2C bus (SCL, SDA)
SCL, SDA edges
Rise time tp 1 us
Fall time tr 0.3 us
Shift register clock pulse SCL
Frequency fscL 0 100 kHz
H pulse width tHigH 4 us
L pulse width tLow 4 us
Start
Set-up time tsusTa 4 Hs
Hold time tHDDAT 4 ps
Stop
Set-up time tsusto 4 us
Bus free time taurF 4 ps
Data transfer
Set-up time tsupat 1 us
Hold time tHoDAT 1 us
Inputs SCL, SDA
Input voltage Vi 24 5.5 \
Vi 0.3 1 v
Input current Ly 50 pA
Output SDA (open collector)
Output voltage VaH 4.5 5.5 \
RL’EZSKQ;IQL=2"\A qu 0.4 Vv
Design-related characteristics
Input impedance SCART Ri27,28 35 kQ
Input impedance AF Riis 35 kQ
Output impedance Rgs, 7,21 200 Q
Output impedance AF output Rq13,15 200 Q
Internal resistance Bw Rit.17 1 kQ

The data marked with an asterisk*) depend on the supply voltage.
With lower Vg the input voltage decreases accordingly.
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SCART ON I’C Bus
L/Ch1 R/Ch2 SDA +Vs AFOFFL
T [ .1 [
==100nF ==1,8I1F 22nF
L
28 27 25 18 17 16 15
12C Bus " I I
Inferface LED Driver ’___’k B — T Bw Volume
111 I ] | | ]
SOART I — gy | |
—76L D/A Converter
] Switching Logic B 6 Bit
9508 —7z“ 5Bt 5 Bit _
] 1~ | 5] 6 Bit
— |
Quasi Stereo [ [ I
| ]
TDA 6200 R
4 B —1 T Bw [ Volume
o
1 2 L 16kQ[5 6 7 8 9 10 n 12 13 %
2K 22kQ | TSk 1K 1 27 kQ
1 1]
B0F 470nF 47nF _-_l_.-—1,enFI 22nF I 22F
) o o Kl I b
AFON 4Level ~AFON Switch jgne  q50F 100F . AF OFFR

L/Ch1 ON/OFF R/Ch 2 Output

1MkQ

wesbelp yooig
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TDA 6200

Pin description
Pin Function
1 AF input for signal from matrix section of TDA 6600
2 Bidirectional 4 level control line between TDA 6200 and TDA 6600 used to
transmit information with respect to dual audio, mono, stereo and compulsory
mono mode
3 AF input for signal from matrix section of TDA 6600
4 Switching outputto controladditional functions (opencollector),inturn controlled
via I2C bus '
5 Low-impedance output to control the quasi-stereo network
6 Inverted input of the quasi-stereo op
7 Low-impedance output of quasi-stereo op, controls bass control
8,9 Connections for external capacitor for right bass control f_z 45 ~1/Cg o
10 Connection for external capacitor for right treble control f_3 ;5 ~ 1/C,,
11 Connection for network of stereo basewidth expansion percentage of cross-
talk ~ 1/R,,
o= 1
38 21C, (R, +1kQ)
12 GND
13 AF output right (emitter follower)
14 Decoupling for internal dc operation points. Capacitor also determines the
duration of the switch-on delay when connecting V.
15 AF output left (emitter follower)
16 Supply voltage
17 Connection for network of stereo basewidth expansion percentage of cross-
talk~1/R;;
1
L= 27C
T 17(R17 +1 kQ)
18 Connection for external capacitor of left treble control f_s s ~1/Cy5
19,20 Connections for external capacitor of left bass control f_z45 ~ 1/Cyg, 29
21 Low-impedance output to control the quasi-stereo network and the left bass
control
22 LED driver output for LED 2 (open collector with current limiter)
23 LED driver output for LED 1 (open collector with current limiter)
24 Clock frequency input of I2C bus control (Inter-IC)
25 Data input/output of I2C bus control
26 Reference voltage of typ. 6 V
27 AF input of SCART interface
28 AF input of SCART interface

807



808

SCART ON 12C Bus
L/Ch1 R/Ch2 SDA  SCL +Vs AFOFFL
o —
o Jore i T 117
= = = ==1.8nF 22nF
100 nF VREF 10PF
27kQ
28 27 26 125 24 18 17 16 15
12C Bus .
2‘5 Interface LED Driver -1 B~ T {{Bw[{ Volume
. =
SCART 11 I [ ] I I 1 '
R/P [ 11 [ | 3 [ [
T D/A Converter
- - =2
Chi/ : . Switching Logi 6 Bit
Cha Switching Logic _754 5 Bit 5 Bit i
| = | > 6 Bit
T
- [ | |
E — |
TDA 6200 &_[{_:k :
>“ B — T | Bw [—{ Volume
7 2 3 Tz 5 3 7 8 ) T 2 E] T
300kQ | 15kQ )
==100nF n_n 27kQ
5KRY e Hpe— E
==4700F | s100F == [ | (7). 00k==4700F  ¥TO0F 470F ==18nF == 220F 22pF
szitch . I I
o (<] 6 4 o
AF ON 4 Level AFON+Vs AF OFFR
L/Ch1 ON/OFF R/Ch2 10 kQ

NI JuswdInNseap]
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TDA 6200

I2C bus time diagram

SDA

ScL

tsusta
thosTa
thichH
tiow
tsupat
thopat
tsusto
teur

e

ts

The listed times are referenced to the V; and V,_values.

fBUF (.
\ ) /_
/ / : « \ \
H .
fosm ~ _flow HIGH e - fe| LS.UETU
MV’ \ / \
tHDSTA Fsupar Frooat’
-——— -——
lStart | IEOCKl l Data Transfer |

Set-up time (start)

Hold time (start)

Pulse width (clock)

Pulse width (clock)
Set-up time (data transfer)
Hold time (data transfer)
Set-up time (stop)

Bus free time

Fall time

Rise time
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TDA 6200

Software

The following data format is used:
1) Chip address

MSB LSB
1 0 0 0 0 0 0 R/W  ack.

MSB will be transmitted first
R/W=0 IC in the receiving mode

2) Data bytes with sub-addresses

a) Volume
MSB LSB
1 0 V05 V04 VO3 V02 V01 VOO (left) +
1 0 vi5 V14 Vi3 Vi2 Vi1 V10 (right)

The two bytes are always transmitted in successive order

Vx5=MSB

Vx0=LSB
1 0 0 0 0 0 0 0 min. volume
1 0 1 1 1 1 1 1 max. volume

b) Tone
MSB LSB

1 1 X HV H3 H2 H1 HO +
1 1 X TV T3 T2 T1 TO

The two bytes are always transmitted in successive order

HV or TV are sign bits

H3or T3=MSB

HOorTO=LSB
1 1 X 0 1 1 1 1 min. treble or bass
1 1 X X 0 0 0 0 linear treble or bass
1 1 X 1 1 1 1 1 max. treble or bass
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TDA 6200

Software
c) AF set byte

MSB LSB

0 0 M1 M2 Ch1/2 RK Phys Q-S/Bw

M1 =1 Muting for AF output
M1 =0 AFON
M2 =1 Compulsory mono (via 4 level line)
M2 = 0 Standard operation for identification signal decoder
Ch1/2 = 0 During dual audio mode, channel 1 at AF output
Ch1/2 =1 During dual audio mode, channel 2 at AF output

(only active with dual audio via 4 level line or during
SCART playback and Kbit=1)

RK = 1 Room acoustics ON;
TV operating mode: Quasi-stereo during mono and dual audio or
stereo basewidth expansion during stereo transmission — automatic switch-
over via 4 level line
SCART playback mode: stereo basewidth expansion ON

RK 0 Stereo basewidth expansion and quasi-stereo OFF

Phys =1 Physiological volume control ON

Phys 0 Physiological volume control OFF

Q-S/Bw = 1 TV operating mode: Quasi-stereo and stereo basewidth expansion ON
SCART playback mode: stereo basewidth expansion ON

Q-S/Bw = 0 Quasi-stereo and stereo basewidth expansion OFF

d) SCART set byte

MSB LSB
0 1 SC Sch Ch X X X
SC = 1 SCART playback mode; SCART input connected with AF output

1

sC 0 Standard operation

Sch =1 Switching output ON (open collector)

Sch 0 Switching output OFF (output can e.g. be used for switch-over from recording
to playback mode in the video section)

Ch = 1 Playback of SCART dual transmission; channel selection via Ch1/2 bit for
AF output

Ch = 0 AF output operates in stereo mode. Playback of SCART stereo (mono)
transmission.

Note:

The AF section is automatically controlled by the 4 level line. Compulsory mono M2 is given
priority. After Power-ON-Reset all latches are set at 0 (volume min., tone linear,...); only
the function Q-S/Bw is set at 1.
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TDA 6200

Software

3) Transmission mode

requires new chip addressing with R/W bit=1.
MSB LSB

St D X X X X X X
St D

1 1 Decoder recognizes mono

0 1 Decoder recognizes stereo

1 0 Decoder recognizes dual

0 0 Does not occur (internally suppressed)

The transmission function is not required for the operation of the IC. Instead this function
is used to inform the pC about the status of the identification signal decoder to enable
additional functions.

LED driver

TV operating mode:

4 level line Ch1/2 bit LED1 LED 2
Mono X OFF . OFF
Stereo X ON ON
Dual 0 ON OFF
Dual 1 OFF ON

SCART playback mode:

SC bit Ch bit Ch1/2 bit LED1 LED 2
1 0 X ON ON
1 1 0 ON OFF
1 1 1 OFF ON
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Photodiode with Amplifier TFA1001W

MIN 6

The bipolar IC TFA 1001 W contains a photodiode and an amplifier. At its output (open NPN
collector), the TFA 1001 W supplies a current directly proportional to the illuminance. Another
pin permits a linearized characteristic curve at low illuminances and can be used to inhibit
the output.

Application

@ Exposure meters

@ Exposure control systems
@ Electronic flashes

@ Optical follow-up control
@® Smoke detectors

@ Linear optocouplers

@ Color identification

Features

@ High sensitivity

@ High output current linearity
® Good spectral sensitivity

@ Low current consumption

@® Wide modulation range

@ Large operating voltage range

Pin configuration
Radiant - sensitive
area on the chip
TFA 001 W
Frequency ::1 —
compensation ! ; S Yitab
Adjustment, Inhibit 2 ] —— +¥%
3 A
B} m— 1 Output
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TFA1001 W

Maximum ratings

Supply voltage
Output current
Power dissipation
Junction temperature
Storage temperature

Thermal resistance (system-air)

Characteristics at T,,,, = 25 °C,
supply voltage applied to pin 5

Supply voltage
Current consumption at E, =0 Ix
Ambient temperature (during operation)
llluminance
Sensitivity in range

E,=1Ixto 1000 Ix
Output current at

E,=0.05 Ix

E,=1Ix

E,=1000 Ix

E,=5000 Ix
Stabilized voltage at pin 6
Supply voltage dependence of
stabilized voltage Vgap
Temperature dependence of
stabilized voltage Vjap

816

Lower Upper

limit B limit A-
Vs 15 v
IQ 50 mA
Pyt 200 mw
Ti 100 °c
Tsig —40 85 °Cc
Rinsa 250 K/W

Lower Upper

limit B typ limit A
Vs 25 15 v
Is -10 1 mA
Tamb 70 °C
v 0 5000 Ix
S 25 |5 75 pA/Ix
I 0.25 . HA
I 25 5 75 pA
Io 25 5 75 mA
I 25 mA
Vetab 1.2 1.35 1.5 \'
AVgap/AVy 2 mv/wv

AVi1ap/ATamp -0.3 mv/°C




TFA1001W

10°

10?

10’

10°

107!

Photocurrent versus illuminance

5 10° Ix

VA
y4
m ﬁ
o 4
y4
i
—
vi
7
Spread without
external balancing
Adjustable by means of i
| [external balancing
10?2 510" s 51 5102 5 10°
—E,
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TFA1001 W

Possible applications of TFA 1001 W as light/current transducer

1) for operating voltage 2.5to 15V

+Vs
(25.15V)
TFA 1001 W :
1 6.
2 24 |s
L]
3 b =l

2) for low operating voltage 1.2to 1.5V

TFA 1001W
1 6

— | =—o+Vs

] {12..15V)
2 5

L]
3 —h

‘l'—, - p—o0
3) for especially low illuminance down to 0.01 Ix

Vs
TFA 1001 W J (25, 15V)
6

L]

In case of low illuminance (see characteristic: outbut current versus illuminance), the output
current can be balanced by means of the adjustment control R;. The lower range of the
output characteristic can be linearized even more by setting a dark current of about 5 nA.
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TFA1001 W

Dynamic behavior

MR +Vs
TFA 1001W
1 6
2l P |
-|- L] ]
( T f | |

The dynamic behavior can be influenced at connection 2 by connecting capacitors.

dB
+10

445

/
o

-5

~
n

100F N
~10 AN

A=flf) N
E,=0lix \\ H\

-20

-5

102 5 10° 5 10° 2 Hz

f

Iy (h

Attenuation A = L(f=0)
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TFA1001 W

Inhibiting the output

The output can be inhibited by connecting the balancing input with the stabilized voltage
(switch, PNP transistor, FET).
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TFA1001 W
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TFA1001 W

Application examples

Simple threshold switch with TAB 1453 A op amp

TFA 1001 W
A ]
2 4 s
L]
3] &

The illustration shows a simple threshold switch as can, for example, be used in cameras to
change the aperture or indicate the illuminance. Operational amplifier TAB 1453 A serves as
comparator. It has a PNP input and is able to operate at very low supply voltage.

The output is an open collector which can switch currents up to 70 mA.

Since the stabilized voltage at pin 6 is used as reference voltage, the circuit is highly indepen-
dent of the supply voltage.
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TFA1001W

Shutter speed or exposure control

Vs (25..15V)
135V , .
TFA 001 W J
1 6
— c KS R1[]8.2k9 R
Lt 2 V7 S r Y 2\1
Pk L] TAB ™5
. 5| us3
' . LT
9295109
- -

The illustration above shows a light/time control which can, e.g. be used to control the shutter
speed in cameras or for exposure time control in enlargers. This circuit operates also largely
independently of the supply voltage. A further essential advantage is, that for the major part
of the exposure time the comparator input current is insignificant as the corresponding input
transistor remains fully off-state. By means of potentiometer P, the operating range can be
extended to lower illuminance values. Opening the switch starts the exposure, and capa-
citor C is charged from pin 4 of the photo IC. The comparator switches if the voltage V falls
below the reference voltage determined by resistors Ry and R,. The relationship between
iluminance and time is defined by capacitor C and precision adjustment is possible by
means of V;; V,, however, must not become less than 0.4 V.
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TFA1001 W

The dark current may be set in the circuit by means of potentiometer P. For this purpose,
capacitor C is removed. P is then adjusted in darkness such that the output of the comparator
is just blocked. Capacitor C is then inserted. (See illustration below).

Comparator
output voltage

———— e e e}

Angle of rotation of P

Final setting

Schematic circuit diagram for an electronic flash control

MO
o+Vs

TFA 1001 W

Comp.
2 4 |s c-LL R,

A

to flash
Op amp disconnection

Ry

TFA 1001 W can also be used for electronic flash control. It must, however, be ensured that
the illuminance does not exceed 5 kix; use a grey filter if necessary. To be able to control very
short times, it is useful to connect an additional capacitor to pin 1.
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TFA1001W

Combi®ed aperture and exposure control

o+Vs(25..15V)
Veer 1.35V
TFA 1001 W J )
R,
4 6 =—a LShuh‘er ’
. contact
18- Y
[ ] Op amp Shutter
3 A .
[Je [J#.
Aperture
Op amp switch

The aperture and exposure control may be combined, with the information for aperture
switching being taken from the total current of the photo IC (voltage drop at Rs).

Aperture follow-up control for cine cameras

o+Vs

135V

TFA 1001W

—
n [or
ko]

IS

3 1[] Aperture =
% Y 5 w1 setting motor
[ ] 5

3 4 30pum>_®—
' el L 1

The op amp compares the voltage drop at Rz, generated by the photoelectric current, with
a reference voltage derived from the stabilized voltage, and controls the aperture via motor M.
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TFA1001 W

Light/frequency transducer
—O +l
. 25V..8V
1kQ
15nﬂ_ LI
BC177
K22 [Jokq [ 12k [| 1m0
276F 33kQ
L1]TFA 1001w(6 | 1509 —“
ksl oMQ 2l m;m Is] %0 680
3 S|, 10kQ 56
1 U kQ
y —o Output
1KkQ %
1ps
0.L7pF 1nF 1 ﬂ_
== g = HQ e
T
BAW 76
—o-
Sensitivity: approx. 600 Hz/Ix
Range: 4 Hz to 400000 Hz

@ High resolution

@ Fully temperature-compensated

@ Wide operating voltage range

@ High operating voltage suppression
@ Wide dynamic range (5 decades)

Particularly suitable for digital processing.
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Integrated Hall-Effect Switch TLB 4902 F
for Alternating Magnetic Field

Preliminary data Plastic Flat Pack

The Hall-effect IC TLB 4902 F is a static contactless switch operated by an alternating
magnetic field. The outputs are switched to the conducting state by the south pole of the
magnetic field and are blocked by its north pole.

The IC is particularly intended as rpm sensor in consumer applications or as commutation
sensor in brushless dc motors.

Features

@ Low switching thresholds
@ Miniature plastic package
@ Suited to low cost applications

Pin configuration Pin description
& Sensor Position Pin Symbol Function
3/ 1 Vs Supply voltage
|V 2 GND Ground
3 Q Output

Dimensions in mm
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TLB 4902 F

Block diagram
Vs 1 Current
Controller
]hwus
Hall
Generator Schmitt
Trigger
Amplifier
GND 2
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TLB 4902 F

Maximum ratings
T.=70°C

Supply voltage
Output current
Junction temperature
Storage temperature

Thermal resistance
system-air

Flux density
Output voltage
B<Borr

Operating range

Supply voltage
Output current
Ambient temperature

Characteristics

Vs=5V;T,=0t070°C

Magpnetic flux density"
Operate point

Release point
Hysteresis
Bon-Borr

Output leakage current

Supply current

Output saturation voltage

Rise time
Fall time

min max
Vs —05 6 v
IQ 20 mA
T 125 °C
Tatg —40 125 oc
Rinsa 240 KW
B — o0 +oo
Va 30 v
Vs 45 55 v
IQ 20 mA
Ta 0 70 °C
Test
Test conditions circuit | min typ max
Bon Ta=25°C 2 17 mT?
Ta=0t0 70°C 25 mT
BOFF Ta =25°C —-17 mT
Ta=0t0 70°C —25 mT
By 2 5 15 | mT
IQIk B<BOFF; VQH=30V 10 p.A
Ta=25°C
Is B<Bore 2 5.5 mA
B> Bon 3 6.5 mA
Vasat | Io=16mA 2 04 |V
tiy IQ =5mA 1 0.3 1 us
the IQ =5mA 1 0.5 1 us

Reliability and life time of the IC are assured as long as the junction temperature does not exceed 125°C. Though
operation of the IC at the given max. junction temperature of 150 °C is possible a continuous operation at this rating
could nevertheless impair the reliability of the IC considerably.
1) The magnetic parameters are specified for a homogenous magnetic field at the sensor center as per fig. 3

21mT=10G
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TLB 4902 F

Measurement circuits
T
] 7
t I R,
S
f_| %11 pF | [10MQ

Figure 1

o
~N W
[e]
=

—

Figure 2

-0Q

Figure 3
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TLB 4902 F

Application circuit

O VO

Sl LS (9Y)

For optimum efficiency of the integrated overvoltage protection, it is suggested, that a
resistance Rg of approx. 100 Q be provided in the component's power supply to limit
the current.

Figure 4
Pulse diagram
8

Bon
? ) /\ /

/

ﬂ_______v —
Bo

|

vy i

1! |
"

Figure 5

Flux density Vo

B> Boy L

B < Boer H
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Phase Control TLE 3101

TLE 3102
TLE 3103
TLE 3104
DIP 18

DIP 14

DIP 14

DIP 8

These bipolar phase control ICs require, for most applications, only a minimum number of
external components. Typical applications are motor control, brightness control, temperature
control, cos ¢ optimization for squirrel-cage motors, and starting current limitation.

Thanks to their high efficiency, the TLE 310x ICs are particularly suitable for consumer goods,
such as kitchen equipment and washing machines, vacuum cleaners, electric irons and
hobbyist appliances.

A special feature is the soft start which requires only straightforward wiring, and is e.g.
used in portable drills for center punching. )

Features

@ Direct supply from ac line possible

@ Low power consumption, typically 2.4 mA

@® Only one capacitor for trigger pulse width and phase angle
@ Highly stabilized reference voltage

@ Negative triac gate trigger current, 100 mA max.

@ No triac drive pulses during supply undervoltage

@ Optional voltage or current synchronization

@ TLE 3101 with independent on-chip op amp OP and comparator K3

The following versions were produced from that basic IC:

@ TLE 3102 without comparator K3
@ TLE 3103 without op amp OP
@ TLE 3104 without K3, enable input E/A, control input V;oniro1, and without Z diode output.

These simplified versions are provided for less complex low cost applications.
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TLE 3101
TLE 3102
TLE 3103
TLE 3104

Functional description

The following is a description of the individual functional units (refer to block diagram) and
their interactions:

Operational amplifier OP

Two inputs and the output are available. The op amp is internally compensated and has a
push-pull output. Should be op amp not be required, the +input is to be connected to
ground (the TLE 3101 and TLE 3102 then consume minimum current).

ComparatorK 3

Comparator K 3 ist not frequency-compsensated. The output is an open NPN collector which
may drive e.g. an LED in switching operation. Should the comparator not be required, the
—input is to be connected to ground. K3 then has minimum current consumption.

Reference voltage source
A temperature-stabilized voltage source is available for control and regulatmg circuits.

Sawtooth generator

In this unit, a sawtooth synchronized to the line is generated by the external Rg and Csg.
The phase angle of the triac is determined by comparison of the sawtooth voltage and the
control voltage. The trigger pulse width for the driver is provided by the falling edge of the
sawtooth generator. The charge of Cg determines the trigger pulse width. A special circuit
ensures the release of only one trigger pulse per line half period.

Comparators K1, K2

Sawtooth voltage and control voltage are compared by means of comparators K1 and K2.
Comparator K2 receives only half the sawtooth voltage. The phase angle limit can be
adjusted within the complete phase angle range by applying a reduced reference voltage
to input “Vgnax”- Comparator K2 provides starting current limitation and/or phase angle
limitation for inductive loads. Both comparator outputs are fed to the logic and driver unit.

The comparator with the smaller conduction angle is the dominating one. With Vippax
dominating, the trigger pulse width is doubled - compared with the trigger pulse width in
case of a dominating Veontror-

Logic + driver

The logic and driver unit for triac triggering is controlled by comparators K1, K2, and the
enable input E/A. The E/A input is TTL-compatible and may disable or enable the trigger
pulse. Logic +driver obtain information on the trigger pulse width from the sawtooth. The
undervoltage monitoring enables the driver output only if the IC's supply voltage has reached
the permissible minimum value. The driver output to the triac supplies negative pulses.
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TLE 3101
TLE 3102
TLE 3103
TLE 3104

Synchronization

At the sync input, the phase angle is synchronized to the zero crossing point of the line
voltage. The sync pulse width T gync has to be twice as large as the trigger pulse width.

Pulse diagram
Vline /\ /\
t 0-A \/
| [ Tsvme o L Tsvae
IV +15W \
e H———
0
Vs -7.SV\
\ ]
v
10— /
Ves ; x \-
1'3 Vconnul
v
Vesiz 3| | Voman | =
: =N
0.6+
0
VDr. v |
¥s
0
*)
180° 0°
P

Conduction angle (with resistive load)

*) With Vipnax dominating, the trigger pulse width is doubled.
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Maximum ratings
Tamb=—25 to 85 °C

Supply voltage
Inputs op amp K3
Output op amp

Output K3 (disabled)
(enabled)

Output V¢

Z diode

Input sync

Input Rg

Input Cg

Input Veontrol

Input Ve max

Enable input E/A

Output driver (disabled)

(enabled)
Total power dissipation (time integral)

Junction temperature
Storage temperature

Thermal resistance (system-air)
TLE 3104
TLE 3102, TLE 3103
TLE 3101

Operating range

Supply voltage
Ambient temperature
Input sync

836

TLE 3101

TLE 3102
TLE 3103
TLE 3104
Lower Upper
limit B limit A

Vs —0.3 33 v

Vi —-0.3 33 v

Va1 —-0.3 Vs \

Iy -5 3 mA

Va2 -0.3 33 v

IQZ 0 40 mA

Viet -0.3 5 \

I —-35 35 mA

Lsyne -10 10 mA

VRS ‘—0-3 5 V

Ves -0.3 5 \"

Vcomrol -03 VS v

V¢ max -0.3 Vs v

Ve/a —0.3 33 v

Vaar —-0.3 33 \

Qdr 0 120 mA

Pw‘ 700 mw

T 125 °C

Tetg —55 125 °C

Rinsa 100 K/W

Rinsa 70 K/W

Rinsa 70 K/w

Vs 10 30 \

Tamb —25 85 °C

Isyne -35 35 mA




TLE 3101

TLE 3102
TLE 3103
TLE 3104
Characteristics Test Lower Upper
Vs=101t0 30V, T,y =-25t0 85°C conditions | limitB typ limit A
Current consumption
without output load at op amp,
K3, driver, V,¢ without
Rsync current Is Vs=145V 2.4 3.2 mA
Reference voltage Viet 1.8 2.0 2.2 Vv
Load current -1 0 3 mA
Stability Vs=10t0 30 V AV,e 10 mv
Ireg =0to 3 mA AVref 20 mV
Temperature coefficient AV, /AT —-0.5 0.5 mV/K
Operational amplifier OP
Open-loop voltage gain Gvo 60 90 dB
Input offset voltage Vio —10 10 mV
Input current =1 2 pA
Common-mode input voltage range V¢ 0 Vs-3 v
Output current I, -3 1.5 mA
Transition frequency fr 2 MHz
Transition phase @y 120 degrees
Output voltage Vai 1.0 Vs-3 \Y
Comparator K3
Input current - 2 pA
Input offset voltage Vio —-20 20 mV
Output enabled Va2 Iq2=20mA 1.0 1.5 v
disabled I Va2 =30V 5 pA
Common-mode input voltage range Vic 0 Vs-3 \
Input K1 (Veoniral)
Input current —Is 2 pA
Control range:
Conduction angle =0° 4 \Y
(dependent on Rg and Cg)
Conduction angle = 175° 1.2 Vv
Max. perm. conduction angle SYNC degrees
pulse
end —5
Input K2 (Vo)
Input current —Is 2 LA
Control range:
Conduction angle =Q° 2 Vv
(dependent on Rg and Cg)
Conduction angle = 175° 0.6 \
Max. perm. conduction angle SYNC degrees
pulse
end —5
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TLE 3101

TLE 3102
TLE 3103
TLE 3104
Characteriscs Test Lower Upper
Vs=101t0 30V, T,my, =—25 to 85°C conditions | limit B typ limit A
Z diode
Z voltage Vz I;=5mA 13 145 16 \
Enable input E/A
Input current -1 2 pA
H input voltage
for driver output, active Viu 2.8 A
L driver output, disabled Vil 0.8 \"
Triac trigger output
Output, enabled A In=10mA | 1.4 2 25 \Y
20mA | 1.4 2 25 \
50mA | 1.4 2 3.0 \
: 100mA | 1.4 4 6.0 \
Output, disabled I Vo=30V 10 pA
Input SYNC
Switching current Isync + 20 pA
Switching threshold Vsyne Vst7.5 \"
Output disconnection at
Vs undervoltage Vs 75 8 10 \
lnput Rs, Cs
(refer to calculation formulae)
Limit value Cg Cs 5 ‘ 100 | nF
Limit value Rg Rs 33 kQ
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TLE 3101
TLE 3102

TLE 3103
TLE 3104

Dimensioning notes and calculation formulae

1.

2.

4.1

4.2

VL triac Mggerﬁa

Select trigger pulse width according to triac type and load.

Calculate Cg (for a V;ontro) domination)
Cs (nF) = trigger pulse width (us) x 0.2

The formula yields the typical value
e.g. T=150 ps results in Cg = 10 nF

Calculate Rg (for 4 V max. sawtooth voltage)

1
trigger pulse width (us)

The formula yields the typical value
e.g. T=>50 us resuits in Rg =400 kQ

Rs (kQ) = x 2 x 104

Select Rgync resistance at SYNC input
The sync pulse width (from Vg £ 7.5 V, Isync = £ 20 pA) has to be twice as large
as the trigger pulse width.

Sync pulse width = 2 x trigger pulse width x safety factor (according to component
deviation and line voltage variation)

Rsync (kQ) = [sync pulse width (us) x line voltage (V rms) x 2.23 x 10™4 - 7.5] x 50.
e.g. 560 ps sync pulse width and 220 V rms result in Rgyne = 1 MQ.

With 220 V rms line voltage, the minimum permissible resistance Rgync is 100 kQ
corresponding to a pulse width of 195 ps.

Calculate Rg

Vg — triac gate voltage — low-voltage triac trigger output
Is

Rg =

v
4

typical run

0 S0 100mA

—
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TLE 3101
TLE 3102

6.2

6.3

7.2
7.3

840

TLE 3103
TLE 3104

Calculate R,

Calculation of Rg requires first of all the determination of the total current consumption.
Insert the arithmetic mean values of the currents for one line cycle.

Lot = Is= 32 mA + I(Vier) + Iq1 (OP) + I, (K3) + I(driver output) + I (additional

external circuit currents) + | I'l (Rsync)-

rms line voltage (V)
Tt (mA)

(corresponding to component deviation and line voltage variation)

e.g. Iy ="5 mA und Vine = 220 V result in Ry = 20 kQ.

Employing the internal Z diode reduces the IC’s Vg voltage to 14.5 V.

Rs (kQ) =

x 0.455 x safety factor

Calculate Cg

Selection of the maximum permissible ripple at the Vg input, based on the desired
functional quality and the special external components.

The ripple amplitude at the Vg input of the unit should not exceed V,, =2 V.
Co (1P = A%M x15

pp :
e.g. ripple Vpp =0.75V; fm= 5 mA results in Cg =100 p.



TLE 3101

Pin configuration for TLE 3101

Pin No. Function Pin No. Function

1 Ground 10 + input op amp

2 Triac trigger output 11 Vs

3 Rg 12 Vipmax

4 Cs 13 Voontrols K1

5 Output Q2, K3 14 Viet

6 —input K3 15 Z diode

7 + input K3 16 N.C.

8 Output Q1, op amp 17 Enable input E/A

9 — input op amp 18 Synchronization input (SYNC)

Block diagram with external components for motor control

Ph ?
T .
8 6 7 5 13 17
a a2 Yeontrol E/A
10
oP 02 Logic + driver .
9 p T
Q1
@ .
A -
120
14 | Vrer R“U Q
Voltage supply Sawtooth
100k
Rymax wsv ;8 : l
(approx. Vs SYNC |Rg Cs Vomax
S6ka) 15 n 1 18 3 4 12
I R - G
e 1004F 180k I‘ 22nF
16V—
R A Al
18KQ/2W ] SYHC
820k
1N 4005
GND l
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TLE 3101

Application examples
Schematic circuit diagram for motor control using TLE 3101
The tachogenerator provides a frequency being processed by the op amp (monoflop).
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TLE 3101

Schematic circuit diagram for motor control using TLE 3101

The tachogenerator provides a voltage which is rectified and stabilized, and then fed to
input Veontrol-
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TLE 3102

The TLE 3102 with on-chip op amp for external use is particularly suitable as a speed
controller with P, Pl, or PID characteristic; the op amp serves as adjustable gain amplifier.
An actual value which is proportional to speed can be formed by rectification of the tacho
amplitude.

Pin configuration

Pin No. Function Pin No. Function
1 Ground 8 Vs
2 Triac trigger output 9 Vipmax
3 RS 10 vcontrolr K1
4 Cs 11 Viet
5 Output Q1, op amp 12 Z diode
6 — input op amp 13 Enable input E/A
7 + input op amp 14 Synchronization input (SYNC)
Block diagram
5 10 13
a1 V(.an'ral E/A
N TLE 3102 .
opP K1 Logic +driver 2
* Tr
al )
i Kz
. -
Vier
Voltage supply Sawtooth
%SV
a Vs _L SYNC |Rs Cs Ve max
12 8 1 1% 3 A 9
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TLE 3103

The TLE 3103 with on-chip comparator for external use is particularly suitable for phase
control systems in which special functions, such as blocking protection or overtemperature
protection, are required.

Pin configuration

Pin No. Function Pin No. Function
1 Ground 8 Vs
2 Triac trigger output 9 Vo max
3 RS 10 Vcontroln K1
4 Cs 11 Vet
5 Output Q2, K3 12 Z diode
6 — input K3 13 Enable input E/A
7 + input K3 14 Synchronization input (SYNC)
Block diagram
6 7 5 10 13
Q2 V:antrnl E/A
TLE 3103
Q2 Logic+driver 2
Tr

ft INVAD

Vi
- Voltage supply Sawtooth
1wsvAN
Vs .L SYNC |Rs Cs Vemax

12 8 1 1% 3 3 9
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TLE 3104

The TLE 3104 is particularly suitable for simple, low-cost phase control and motor-control

systems, in which the actual value is formed by rectification of the tacho amplitude.

Pin configuration

Pin No. Function Pin No. Function
1 Ground 5 Vs
2 Triac trigger output 6 Vo max
3 RS 7 vref
4 Cs 8 Synchronization input (SYNC)
Block diagram
TLE 3104
Logic+driver 2
T
ﬁ K2
Vrer
Voltage supply Sawtooth
15v7N
Vs SYNC |Rs Cs Vemax
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TLE 3104

Schematic circuit diagram for motor control using TLE 3104
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TLE 3104

Schematic circuit diagram for motor control using TLE 3104

The tachogenerator supplies a voltage, which is rectified and stabilized
and then fed to input Vontrol-
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TLE 3104

Current synchronization in case of inductive load control using TLE 3104

Particularly in case of phase control of inductive loads, such as transformers and shaded-
pole motors, there is a risk of half-wave operation as a result of the phase shift between
voltage and current. In order to avoid this condition, the synchronization resistor is con-
nected to A 2 of the triac (this method cannot be applied in the event of severe brush
sparking of the motor).

TLE 3104

Logic+driver

Tr

Rg
120Q
o :
. -
7| Veee
Voltage supply Sawtooth
100kQ "'5"%
% 1 SYNC  |Rg Cs Vymox
5 1 8 3 4 6
c1k 1L o o | 180i0f] 2Pz
'T' 16V- L
Lo
G\ | A 400V~ 1
Rs Rsync TXD 10K 60 1500 »
18 kQ 2,2MQ v 2
>
)
N 4005 Y7 05 I
0
Notes:

The pulse width selected for the trigger pulse must be so great that the triac reaches its
holding current, even with a great phase angle (critical: positive half-wave). For this reason,
it may be necessary to select a lower value for the ac line series resistor.

The sync pulse must be at least twice as wide as the trigger pulse (see also page 323 and
page 327/para. 4).
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DC Motor Driver TLE 4201 A
TLE 4201 S

DIP 18
SIP9

The TLE 4201 IC is a dual comparator that is particularly suitable as a driver for reversible
dc motors and may also be used as a versatile power driver.

The push-pull power-output stages work in a switch mode and can be combined into a full
bridge configuration.

The driving of the comparators may be analog in the form of a window discriminator, or it
can be accomplished very simply with digital logic.

Typical applications are follow-up controls, servo drives, servo motors, drive mechanisms,
etc.

Features

Max. output current 2.5 A

Open-loop gain 80 dB typ.

PNP input stages

Large common-mode input-voltage range
Wide control range

Low saturation voltages

SOA protective circuit

Temperature protection

The TLE 4201 IC comes in two different packages: with the SIP 9 package it is possible to
remove the heat by way of a cooling fin to a suitable heatsink, whereas with the DIP 18-L9
package the pins 10 through 18 are thermally linked to the chip and provide for heat dissipation
by way of the circuit board.
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TLE 4201 A

TLE4201S
Block diagram
Supply
5
95kQ
3 + Amp 1
Inputs 80dB 0dB | 1 Output Q1
2 -
|1
Power
. limiter
Divider
pofential 6 TLE 4201 and
temperature
protection
7 M Amp 2
Inputs 80dB 0dB | 9 Output Q2
8 -
87kQ
L
GND
Figure 1
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TLE 4201 A
TLE 4201 S

Pin configuration
TLE 4201 A TLE 4201 S
Pin No. Pin No. Function
1 1 Output of 1st amplifier
2 2 Inverting input of 1st amplifier
3 3 Non-inverting input of 1st amplifier
4 4 Ground
5 5 Supply voltage
6 6 Divider potential
7 7 Non-inverting input of 2nd amplifier
8 8 Inverting input of 2nd amplifier
9 9 Output of 2nd amplifier
10to 18 - Ground; to be connected to pin 4
Circuit description

The IC contains two amplifiers featuring a typical open-loop voltage gain of 80 dB at 500 Hz.
The input stages are PNP differential amplifiers. This results in a common-mode input voltage
range from 0 V to almost the value of Vg, and in a maximum input differential voltage of | Vg |I.
To obtain low saturation voltages, the sink transistor (lower transistor) of the push-pull AB
output stage is internally bootstrapped. An SON protective circuit protects the IC against
motor short circuits and ground short circuits. An internal overtemperature protection protects
the IC against overheating in case of failure due to insufficient cooling or overload.

For logic control, a divider potential of approx. V5/2 is available at pin 6 (see application
circuit 2). This makes the IC particularly suitable for digital circuits, as power driver.

Application

Figure 2 shows a window discriminator operation with the control voltage V;.
The window within which the motor is to stop is set by R».

Figure 3 shows driving by logic inputs A and B. The motor is controlled according to the
following truth table.

| Output

B

L Motor stopped (slowed down)
H Motor turns right

L Motor turns left

H Motor stopped (slowed down)

IxTrr | >»

855




TLE 4201 A
TLE 4201S

Application circuits

Operated as window discriminator

___|TDB :
7805 , ok
5
51k [ ] R, 1
3 AN
Amp1\ !
2
VI o -
6 1 TLE 4201 C 12V7 0.3A
we[lr 100nF
2 7 )
9
Amp 2
81
51kQ R, _ :
Figure 2 :
Digital control .
for input signals applies: H2= 0.6 Vg
L<03Vs
o+
4 , . Y
A o— 3 \K
Amp 1 !
2 /
6 TLE 4201 c
B o ? \
9
Amp 2
8 -
YN
Figure 3 ’oJ.
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TLE4201A

TLE 4201 S
Maximum ratings Lower Upper
Tease =—35 °C to 85 °C limit B limit A
Supply voltage Vs 25 Y
Supply voltage (t< 50 ms) Vs 36 Vv
Output current Iq 25 A
Voltage of pins 2, 3, 6,7, 8 v -0.3 Vs v
Voltage of pins 1,9 v —-0.3 Vv
Junction temperature T 150 °Cc
Storage temperature ‘ Tetg —55 125 °C
Thermal resistance
TLE 4201 S: system-air Rihua 65 K/w
system-case Rihuc 8 K/W
TLE 4201 A: system-air?) Rihua 60 K/wW
system-PC board" Rin A 44" KW
Operating range
Supply voitage Vs 3.5 17 Vv
Case temperature Tease -35 85 °C
Voltage gain Gy 25 dB
(at negative feedback with external components)
Characteristics Test Lower Upper -
Ve=13V, T.e= 25°C conditions limit B typ limit A
Supply current I Figure 4: S =1 20 30 mA
Open-loop voltage gain Gvo f=500 Hz 80 dB
Input resistance Ry f=1kHz 1 5 MQ
Saturation voltages, Figure 5: S1
source operation Voo | Iq=0.3A 1 1.0 1.1 \Y
Ip=1.0A 1 1.2 1.6 Vv
sink operation Vazo | Iq=—03A |2 0.35 0.5 Vv
Io=—10A |2 0.7 1.0 v
Rise time of Vg t Figure 4 and 6 1.5 us
Fall time of Vo t; Figure 4 and 6 1.5 us
Turn-on delay time ton Figure 4 and 6 3.0 us
Turn-off delay time tost Figure 4 and 6 1.5 Hs
Input current Figure 5
(pins 2, 3,7, 8) I Vg' 3,7,.8= 0 15 3.0 |.I.A
Input offset voltage Vio Figure 7 -20 20 mV

1) see figure 8
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Test circuits
L 1"
1 5
51KQ -|_Toom= 100nF
2
\\ ; 220nF
5000 A’“/ o 1
3
01 +
s 6 TLE 4201 Vv, []B8
5000 o |fow
it : \
9
v Amp 2 — -
! 1 . 220nF
(]
51kQ
Al
Figure 4 oV
?
,5 L 1
100pF TOOnF
2 \ Vm
Amp 1 —1——0
3 .
1'-5;'—-‘ sz h 5102
f 6
2 TLE 4201 e
: 70 ® L9
| 8 10W | T
| - 9 |
! Amp 2 B |
| 7 I
| + |
| Vaa |
[ |
I I
I 4 I
[ I
T S H . J
- L
Figure 5
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TLE 4201 A
TLE 4201S

Pulse diagram

\'
v, s
Tz.s i
0
\
0.9 v,
A ¢
05 Vg
01 Vg
—J te la— — )‘f lt—
— fy L— — oy L_
Figure 6
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TLE 4201 A
TLE 4201 S

Test and measurement circuit

+Vsi
°

100nF

) 100pF
495K —
: I

N s

509 | [50Q

\ 1
Vio T Amp 1 ]
: /
free o—5.| TLE 4201
7
+
Vio l Amp 2 L o
8 Ny
v 100x Vyq
A
495k
— i 100 pF
500[]500 I 100nF
o
-VSIZ
Figure 7
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TLE 4201 A
TLE 4201S

Thermal resistance of TLE 4201 A

Thermal resistance, junction-air, Ry, ja 1 (Standard) versus side length I of a square copper-
clad cooling surface (35 um copper plate)

RthJA (I-O)—GO K/W
Tamp £ 70°C
Py=1W
substrate vertical
circuit vertical
static air

10

Rinsar
Rinsatt=0)
' 09

08 -
R
Al

thiA
7 // N
Example : max. rm

06

2
W@

0 50 100 mm

Figure 8
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Integrated Hall-Effect Switch TLE 4901 F
for Alternating Magnetic Field TLE 4901 K

Preliminary data

The Hall-effect IC TLE 4901 is a static contactless switch operated by an alternating magnetic
field. The outputs are switched to the conducting state by the south pole of the magnetic
field and blocked by its north pole.

The IC includes an.integrated overvoltage protection against most of the transients oceurring
in automotive and industrial applications.

The IC is particularly intended as rpm sensor or shaft encoder. The IC along with a multiple
pole ring magnet is especially suited to high-speed applications: speedometer, pickups,
rpm indicators, angle indicators, etc,

Features

@ Low switching thresholds
@ High interference immunity
@ Overvoltage protection

@ Large temperature range
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TLE4901 F

TLE 4901 K
Pin configurations
TLE 4901 F TLE 4901 K
Sensor Position ‘ ﬂ
g - 1L AL a Eflj 3
= 2
L[ F3aeno
| _B r/
'
1
- \
2— ) i = =N
1 QfF)
Vs GND Q |
Dimensions in mm
Pin description
TLEA4901F TLE 4901 K
Pin | Symbol | Function Pin | Symbol | Function
1 Vs Supply voltage 1 Vs Supply voltage
2 GND Ground 2 Q Output
3 Q Output 3 GND Ground
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TLE 4901 F

TLE 4901 K
Block diagram
v Voltage Current 3 Output
Controller Controller
v Vaee | 1 Ivias
Hall
Generator Schmitt
Trigger
\ Amplifier \
GND 2 Y
Protection Protection
Circuit Cireuit
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TLE 4901 F

TLE 4901 K
Maximum ratings
T,=—30t0125°C min max
Supply voltage Vs -1.2 30 Vv
Output current Iq 40 mA
Junction temperature T —40 150 °C
Storage temperature Tag —40 135 °C
Thermal resistance Rihsa 240 K/wWY
system-air
Flux density B —oo + o0
Output voltage Va 30 Vv
B < Borr
Operating range
Supply voltage Vs 45 30 \'
Output current Iq 32 mA
Ambient temperature Ta —30 130 °C
Characteristics
Vs=14V; T,=-3010125°C
Test
Test conditions circuit | min typ max
Magnetic flux density2
Operate point Bon Ta=0to 70°C 20 mT3
Ta=—30t0100°C 22 mT
Ta=—380t0125°C| 2 25 mT
Release point Borr Ta=0t0 70°C —20 mT
Ta=—30to 100°C —22 mT
Ta=—30t01256°C| 2 -25 mT
Hysteresis TLE 4901F By 2 2 15 mT
(BON-BOFF) TLE 4901K 4 15 mT
Output leakage current T B < Bogr; Vou=30V 10 pA
TA =25°C
Supply current Is B<Bofr 1 13 mA
B>Bon 14 mA
Output saturation voltage Vasat Io=10mA 2 0.4 v
Rise time th Iq=10mA 1 us
Fall time the Iq=10mA 1 us

An optimal reliability and life time of the IC are assured as long as the junction temperature does not exceed 125°C.
Though operation of the IC at the given max. junction temperature of 150 °C is possible a continuous operation at

this rating could nevertheless impair the reliability of the IC considerably.

1) Thermal resistance of TLE 4901 K depends on type of mounting.
2) The magnetic parameters are specified for a homogenous magnetic field at the sensor center as per fig. 3.

3 1mT=106G
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TLE 4901 F
TLE 4901 K

Measurement circuits

T . [~
Vi

G__
_.—IL\;._.;

! )
%‘ImF 910?’19
4

Figure 1

~olw
"

b

<

?
5

Figure 2

iy

Figure 3
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TLE4901 F
TLE 4901 K

Application circuit
v

Rs | |RL

oW

—-lww

For optimum efficiency of the integrated overvoltage protection, it is suggested that a
resistance Rg of approx. 100Q be provided in the component’s power supply to limit the
current.

Figure 4

Pulse diagram

[N

Borr

—f

Figure 5
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Integrated Hall-Effect Switch TLE 4903 F
for Unipolar Magnetic Field

Preliminary data Plastic Flat-Pack

The integrated Hall-effect switch TLE 4903 F is a contactless “normally-off” switch operated
by a magnetic field. The open collector output is switched to conducting state by the south
pole of the magnetic field.

The IC is provided with an integrated overvoltage protection against most of the transients
occurring in automotive and industrial applications.

Features

® Low switching thresholds
@ High interference immunity
@ Overvoltage protection

@ Large temperature range

Pin configuration Pin description
L Sensor Position Pin ' Symbol ‘ Function
1 Ve Supply voltage
2 GND Ground
- 3 Q Output

]

v GNDQ

Dimensions in mm
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TLE4903 F

Block diagram
1 Voltage Current
Controller Controller
v Vage| ! Ibias
Hall
Generator Schmitt
Trigger
\ Amplifier \
GND 2 \ i
Protection Prqtecf_:on
Circuit Circuit
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TLE 4903 F

Maximum ratings

TA =_30 to 125 °C min max
Supply voltage Vs -1.2 30 \"
Output current Iy 40 mA
Junction temperature T —40 150 °c
<70000 h
Storage temperature Tayg —55 125 °C
Thermal resistance Rinsa 240 K/wW
system-air
Flux density B — o0 + 0o
Output voitage Va 30 Vv
Operating range
Supply voltage Vs 4.3 30 v
Output current Iy 25 mA
Ambient temperature Ta =30 125 °C
Characteristics
Vs=14V; T,=—8010125°C
Test
Test conditions circuit | min typ max
Magnetic flux density")
Operate point Bon Ta=0to 70°C 24 46 mT2
Ta=—30t0 100°C 18 52 mT
To=—301t0125°C| 2 17 53 mT
Release point Borr Ta=0to 70°C 17 31 mT
Ta=—301t0 100°C 1 37 mT
Ta=-301t0125°C| 2 10 38 mT
Hysteresis Byy 2 7 15 mT
Bon-Borr i
Output leakage current o B <Borr; V=24V 10 pA
TA =25°C
Supply current I B<Bogr 1 13 mA
B> Bon 1 14 mA
Output saturation voltage Va sat Iq =30 mA 2 0.4 v
Rise time th Io=10 mA 1 us
Fall time th Io=10mA 1 us

Reliability and life time of the IC are assured as long as the junction temperature does not exceed 125 °C. Though
operation of the IC at the given max. junction temperature of 150°C is possible, a conﬂnuous operation at this rating
could nevertheless impair the reliability of the IC considerably.

1) The magnetic parameters are specified for a homogenous
21mT=10G

tic field at the center as per fig. 3.
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TLE4903 F

Measurement circuits
VS VOH
(]
B

$ 3 VO |
2 1
1_l Ion 0MQ

Figure 1
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Application circuit

—'|NW

For optimum efficiency of the integrated overvoltage protection, it is suggested that a
resistance Rg of approx. 100 Q be provided in the component's power supply to limit the
current.

Figure 4

Pulse diagram
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FM TunerIC TUA 1574

Preliminary Data DIP 18

The TUA 1574 has been designed as monolithic integrated tuner with strictly symmetrical RF parts
forusein carradios and home receivers. In addition the IC provides a pre-stage control by means
of narrow and wideband information and IF post amplification.

Features

¢ double-balanced mixer

¢ AGC generation

o strictly symmetrical RF parts
e Stand-by switch

¢ decoupled counter output

Description of function and applications

Description of functions:

The TUA 1574 has been designed as a monolithic integrated tuner with strictly symmetrical RF
parts for use in car radios and home receivers. In addition the IC rovides a pre-stage control by
means of narrow and wideband information and an IF post amplificication.

° double-balanced mixer

o AGC generation

o strictly symmetrical RF parts
 stand-by switch

¢ decoupled counter output

Description of applications:
The TUA 1574 is especially suitable for use in car radios and home receivers with pre-stage con-
trol and distributed IF selection.

Description of circuitry:

The integrated circuit includes an oscillator with symmetrical input, buffered output and a dou-
ble balanced mixer for frequency conversion. The resulting IF is post-amplified in a linear IF driver.
The AGC stage integrated for pre-stage control generates combined wide and narrowband infor-
mation. The IC also includes a reference voltage source and a stand-by switch.

Maximum Ratings
Exceeded maximum ratings cause irreversible damage to the IC.

Pos. Maximum rating for

ambient temperature Symbol | min max unit
Tamb= +25°C

1 Supply voltage Vis -03 +135 \'

2 Mixer Vie, Va7 +25 \"

3 Stand-by switch Vi -03 +13.5 Vv

4 Reference voltage Vs -0.3 +7 \'

5 Currents: all pins are short-circuit protected against ground.

875



TUA 1574

Functional Range
Within the functional range, the IC operates as described; deviations from the characteristic
data are possible.

Pos. functional range Symbol ‘ min | max | unit
1 Supply voltage Vis 7 12 \Y
2 Ambient temperature Tamb -25 85 °C
Characteristics

The listed characteristics are ensured over the operating range of the integrated circuit.
Typical characteristics specify mean values expected over the production spread. If not stated
otherwise, typical characteristics will apply at tamp =25°C and Vs%8.5V.

Pos. Parameter Symbol Measurement Min Typ Max Unit
circuit
1 Current Consumption /s 14 23 28 mA
(without mixer)
2 Reference voltage 4.2 v
Mixer
3 Third order Ip3 115 dB/uV
4 Noise figure F 1 dB
5 Mixer gain v 14 dB
Oscillator
6 DC characteristics V7, Vs 13 Vv
7 DC characteristics Us 2 Vv
8 Interference af 22 Hz
9 Output signal 750 25 MV
10  Output signal open Vs 110 MVt
1 Output impedance Rg 29 kQ
Control voltage generation
12 Control voltage Vig 05 (VP-0.3) | 0.3 \')
for prestage
13 Output current ~lg 50 pA
(Va =0or V12= 550V
and Vig= Vpp)
14 Output current I1g 2...5 mA
(Va =2V and V12= 1V)
15  Narrowband-control Vi2 500 mV
threshold when
V3=2V)
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Characteristics
The listed characteristics are ensured over the operating range of the integrated circuit.

Typical characteristics specify mean values expected over the production spread. If not stated
otherwise, typical characteristics will apply at tamp =25°C and Vs®8.5V.

Pos. Parameter Symbol Measurement Min Typ Max Unit
circuit
16  Wideband control ViHF EMK2 19 mV
threshold when
Vi2=0.7V
Linear IF amplifier
17 Input DC voltage Viz1a 1.2 Vv
18 Output DC voltage 10 3.5 \"
19  Inputresistance Ri13 300 Q
20 Input capacitance Ciz 13 pF
21 Output impedance R1wo 300 Q
22  Outputcapacitance Cy 3 pF
23  Voltage gain Gy 30 dB
24  Noise figure F 6.5 dB
at Rs = 300Q
25  Reference voltage Vs 4.2 Vv
26  Stand-by Vi 33...Vs \"
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Block diagram
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TUA 1574 | |[awo-s
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decoupling
oscillatoroutput

sym- wide-
IF-output band AGC
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Pin functions

Pin 1/2:

Pin 3:

Pin 4:

Pin 5:

Pin 6/7/8:

Pin 9:

Pin 10:

Pin 11:

Pin 12:

Pin 13/14:

Pin 15:

Pin 16/17:

Pin 18:

RF input for mixer:
low impedance (basic circuitry) input directly to the mixer pair.

Input for wideband information:
RF signal is present after pre-stage selection. Strong adjacent channel transmitter
activates control.

Ground:
Decoupling should be referenced to this pin.

Reference voltage:
To be decouple to pin 4.

Oscillator:
3 point oscillator with low levels especially for tuning vector diodes.

Decoupled oscillator output:
Buffered output specially designed for synthesizer.

Output IR driver:
Output with 3009 corresponding to impedance of conventional IF ceramic filters.

Stand-by switch:
The tuner is activated when this pin is tied to ground.

Input for narrowband information:
Field strength information of inband signal is forwarded to this pin for use in pre-
stage control.

IF driver input:
IF signal is forwarded to mixer via selection.

Supply voltage:
Pin should be RF decoupled against pin 4.

Mixer output:
Symmetrical open collector output.

C output:

Output can be used as current output (pin diodes)
or as voltage output (for bipolar

and/or field effect transistors.
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Application circuit

from IF-part

o { | : -
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SWITCH

TUA 1574 | [[sramo-ev
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TV Tuner IC TUA 2000-4

DIP 16

The TUA 2000-4 is a monolithically integrated circuit and suitable as a tuner for the VHF
range up to 400 MHz, e.g. for TV tuners.

RF section

@® Few external components

@ Stable oscillator frequency and amplitude with very low interference radiation

@ Optimal rejection of oscillator and input frequencies at the IF output due to a decoupled
active ring mixer circuit

@® High interference voltage resistance

@ High-impedance mixer input, for symmetrical and asymmetrical connections

® IF post-amplifier for the UHF IF signal

IF section

@ Optimal cross-talk rejection
@ Large signal-modulation range
® Low noise figure with wide minimum over large load-impedance range
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Maximum ratings

Supply voltage range Vs —0.3t0 16.5 \
V3<Vg

Reference voltage Va —-0.3108.3 Vv

Voltage at pin 1, 2 Vi2 —0.3t0 16.5 \
V<V, »

Voltage at pin 8, 9 Va9 —0.3t0 16.5 Vv
Va<Vg g

Voltage at pin 14 Via —0.3t0 16.5 Vv
Vig<Vs

AC voltage at pin 4, 5, 6, 11,12, 13,15 Vims 0to 0.5 \

Junction temperature Ti 150 °C

Storage temperature range Tstg —40to0 125 °C

Thermal resistance (system-air) Rih sa 80 KW

Only the specified external circuitry may be applied to pins 4, 5, 6, 11,12, 13, 15.

Operating range

Supply voltage Vs 9to 15 \")

Reference voltage Va 72t082 \

Input frequency — mixer section fmiznz 10 to 400 MHz

Input frequency of the UHF IF amplifier funF 11 10 to 400 MHz

Input frequency of the SAW amplifier firis 10 to 400 MHz

Oscillator amplifier fosca,s 10 to 400 MHz
depending on the oscillator
circuitry at pin 4,5

Voltage atpin 1, 2, 8,9 Vi,2,8,9 9to 15 v

Output frequency of the mixer/UHF fiE M/UHF 8/9 10 to 400 MHz

Output frequency of the SAW amplifier fier,2 10 to 400 MHz

Ambient temperature Ta Oto 70 °C

882



TUA 2000-4

Characteristics
Vs=12V, V;=75V;T,=25°C

Total current consumption
114 =0; V3 =72V, Vs =9V
L, =0;Vg=12V
Current consumption at pin 3
114 =0
Qutput characteristic
Vg.9=9-15V; V3 =78V
Output characteristic
V4,2 =9-15V;V; =78V
UHF switching voltage
Vi =—25dBm
Vq=—5dBm; fi =36.15 MHz
VHF switching voltage
V| () =—25 dBm
Vo £—30 dBm; fir =36.15 MHz
Mixer gain
Bd|; Vi (RF) =—40 dBm;
fre = 60 MHz; f": =36.15 MHz;
Ra 1213 =100 Q;

refer to response characteristic page 750

Mixer gain
Bd IIf; V; (rry =—40 dBm;
fir =36.15 MHz; Rg 15,13 =100 Q;

refer to response characteristic page 751

Mixer noise
Bd I, white noise

Rg 12413 =100 Q; refer to response characteristic page 750

Mixer noise
Bd Iil; white noise

Rg12/13 =100 Q; refer to response characteristic page 751

Gain UHF input
Vl(u) =—40 dBm; Vig=Vs=12V
fHFU = le =36.15 MHz;

Rg 1y =200 Q; refer to response characteristic page 751

Noise figure UHF input
Vy4 = Vg =12 V; white noise

Rg 1y =200 Q; refer to response characteristic page 751

Oscillator turn-on drift
Vp=28V;t=0—500 ms;
Bd II; fosc =216 MHz

Oscillator turn-on drift
Ww=28V;t=0—-10s;
Bd Il; fosc =216 MHz

min typ max
Lo1,2,8,9,3

37 49 60 mA

40 52 64 mA
I 14 19 25 mA
AIg‘ 9 100 }J.A
AL, 200 LA
Viaunr 7 Vs v
Viavhr 0 3 v
Geo 25 27 29 dB
G220 25 27 29 dB
NFgq 13 dB
NFj2¢ 14 dB
Vune 31 33 35 dB
NFyne 7 dB
fosc —-10 —250 kHz
fosc —10 —450 kHz
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min typ max

Additional application data

Differential input resistance" Rians 3 kQ
Differential input capacitance’ Ciana 27 pF
IF input resistance" Ris 2 kQ
IF input capacitance!) Cis 39 pF
UHF input resistance" Ry 22 kQ
UHF input capacitance” Ci 34 pF
Interference voltage resistance Bd 12 Vint €MF/2) rms 38 mv

my=1%; M, =80%;

fim = fN +15MHz

fmod =1 kHz; fy =65 MHz

refer to response characteristic
Interference voltage resistance Bd 112 Vint EMF/2)rms 30 mvV

my=1%; Min = 80%;

fiy="fy £15 MHz

fmoa =1 kHz; fy =220 MHz

refer to response characteristic

Note on characteristics

Due to quasi no-load of the transformer output and 2x50 Q source impedance, the inter-
ference voltage at pins 12/13 is calculated by

Vit12/13 = VYint(sourceraX 2 X V2

1) Measured S parameter values converted to Y parameters

2) See: Measurement configuration to measure cross modulation
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Circuit description

The TUA 2000-4 contains a symmetrical mixer input, as well as a multiplicative mixer. The
oscillator amplitude is regulated. All oscillator operating currents and voltages are stabilized,
so that the oscillator's amplitude and frequency are largely independent of temperature
and operating voltage changes.

The IF amplifier has been provided with a high impedance input.
The output has two open collector connections.

During UHF operation, oscillator and mixer are switched off and the UHF IF input coupling
stage is activated.

RF section

@ Few external components

@ Stable oscillator frequency and amplitude with very low interference radiation

@ Optimal rejection of oscillator and input frequencies at the IF output due to a decoupled
active ring mixer circuit

@ High interference voltage resistance

@ High-impedance mixer input, for symmetrical and asymmetrical connections

@ |F post-amplifier for the UHF IF signal

IF section

@® Optimal cross-talk rejection
@ Large signal-modulation range
@ Low noise figure with wide minimum over large load-impedance range
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Plug-in location plan

PCB layout of test and measurement circuit 1
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Block diagram
16 15 1 13 12 11 10 9
J— £ 33kQ 33kQ
T | 3,3kQ %
ISwitching %&‘Q
\F Stage _J — T
D Voltage
Supply
VHF UHF
i v
Buffer
Stage
[ |
Buffer Buffer
Stan = ¥ Stage Stage
Vo
[> osc TUA 2000-4&
Vstab $ B
4009
| 33kQ -|—
—L
1 2 3 4 5 6 7 8
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Pin description
Pin Function
1 “Open collector” output of the IF SAW driver
2 “Open collector” output of the IF SAW driver
3 Input for external reference voltage
4 Low-ohmic collector output to the hlgh reference point of a parallel
resonant circuit
5 High-ohmic base input to the hlgh reference point of a parallel
resonant circuit
6 Oscillator signal output for counter connection
7 GND
8 “Open collector” output of the mixer
9 “Open collector” output of the mixer
10 Supply voltage
11 Asymmetrical IF signal input for the UHF IF signal
12 Mixer high-impedance differential input
13 Mixer high-impedance differential input
14 Switching voltage input for the VHF-UHF switch selection
15 Asymmetrical signal input of the IF SAW amplifier
16 GND
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Test and measurement circuit 1

T T ?
=
R R R
50Q 50Q 50Q
Ho Ho
A B
Tr1 Tr2
VHF = 0V
UHF=12v  |D c
)
Ho K |
C, C3 =0 =0 =0 R
1 | Il
! || I
16 15 14 13 12 1 10 9
Ly
o TUA 2000-4 =G Lo
L, »
1 2 3 4 5 ‘E _|_7 la
Ifw %=fw =0y G0
R, 10-—5—0— URV 4
: T ¢
—{— 14 D1
ZiN D2 R3 .
[5 MI 1 oVp -
Il L
¥ AND3 =0 R
b - y
L5 04 ==f17 (16
1A Il |
T <N If 1
6 'R_S' =(y
== @ Asaw Lz — ol
iy
50Q —__} s —oIl
1 1 = (13 -r—"——l
Gz Re Ry
L I
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Notes on test and measurement circuit 1

Response of passband curve for operation in VHF band |
far =60 MHz £10 MHz; V4, =0 V; V| (ger) =—40 dBm; ref. level =—10 dBm
gain test point fge = 60 MHz; f;- = 36.15 MHz

2dB/div
/ \
\
[
/
/ \
/
CENTER 36,15MHz SPAN 20,00 MHz
RES BW 300kHz VBW 3MHz SWP 175s

Explanations to diagrams

2 dB/div - =2 dB/division of Y axis
Center 36.15 MHz = center frequency of display at IF = 36.15 MHz
RES BW 300 kHz =resolution bandwidth of spectrum analyzer is 300 kHz in its IF section

VBW 3 MHz =video bandwidth inIF section of spectrum analyzer is 3 MHz

SPAN 20.00 MHz =overall display range of diagram is 20 MHz, i.e. 2 MHz/division on X axis
SWP 75 =sweep time on X axisis 75 s

Ref. level =reference level is top horizontal line of diagram
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Notes on test and measurement circuit 1

Response of passband curve for operation in VHF band Il
fre =220 MHz £10 MHz; V,4, =0 V; V| gy =—40 dBm; ref. level =—10 dBm
gain test point fge =220 MHz; fir = 36.15 MHz

2dB/div N

// \
/
/ \

CENTER 36,15MHz SPAN 20,00 MHz
RES BW 300 kHz VBW 3MHz SWP 175s

Response of passband curve for operation in VHF IF position
fary =36.15 MHz 10 MHz; Vy, =12 V; V; gy =—40 dBm; ref. level =0 dBm
gain test point fpey = fir = 36.15 MHz

p)

2dB/div 7~ —

CENTER 36,15MHz SPAN 20,00MHz
RES BW 300 kHz VBW 3MHz SWP 75s
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Notes on test and measurement circuit 1

Between pin4 —C18 —D1—D2 —C19 —pin 5 ensure
minimal lead inductance for the suppression of parasitic
series resonance outside the oscillator’s useful band.

Transformer Tr 1:
Tr 1 = anzac =HH-109 30 to 500 MHz 50/200 Q unbalanced

C=0%Rgy¢
D=180° Ryp =50 Q

Attenuator: X1 =6 dB

=50Q

Transformer Tr 2:

3 turns bifilar on core material
B62152-A7-X1

Bdl 58to 85MHz
Bdll  110to 216 MHz
Bd il 200 to 400 MHz

| I ]
Band | —12Vv | X X
Band Il —12Vv | +12Vv [ X
Band lii =12V | +12V | +12V
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Notes on test and measurement circuit 1

Part list
Resistors:
R, — 10
R, — 47
R, — 47
R,‘ - 10
R5 - 2-2
Rs —100
R, —100
Ry —100
R, —400
R, — 22
Capacitors:
C1 - 1
C, — 15
Ca - 1
c, — 10
C5 - 47
CG - 1
C7 - 1
Ca - 1
Cy — 1
C10_ 10
C, — 82
C12_ 2.2
C13_ 1
C14_ 1
C15— 1
C,s—150
C17— 27

Cis—

Czo_ 1
C, — 10

kQ
kQ
kQ
kQ
Q

kQ

nF Chip capacitor
pF STYROFLEX

nF STYROFLEX

pF STYROFLEX

pF STYROFLEX

nF Chip capacitor
nF Chip capacitor
nF Chip capacitor
nF Chip capacitor
nF Chip capacitor
pF Chip capacitor
pF Chip capacitor
nF Chip capacitor
nF Chip capacitor
nF Chip capacitor

pF Chip capacitor (Trapezoidal cap.)
pF Chip capacitor (Chip capacitor)
6.8 pF Chip capacitor (Chip capacitor)
C,s— 33 pF Chip capacitor (Chip capacitor)

nF Chip capacitor
nF Chip capacitor

Diodes: IC:

D1—-BB505G

D2 — BB 609

D3 —BB 609

D4 —BA 282

D5 —BA 282

D6 —BZX97C75V

Coils:

TUA 2000-4

L, —4 turns; core @ 2 mm; wire @ 0.5 mm; CuL
L; — 5 turns; core @ 4 mm; wire & 0.5 mm; CuL
Ly —9 turns; core @ 4 mm; wire @ 0.5 mm; CuL

L,, L,, Ly —air-core coils

L, —2.5turns; CuLs wire @ 0.25 mm
Lg —2*6 turns; CuLs wire @ 0.25 mm
L; —15 turmns; CulLs wire @ 0.25 mm
Ls —2*4.5 turns; CuLs wire 0.25 mm
Lg — 3 turns; CuLs wire @ 0.25 mm
Coil formers of L,/Lg, L;, Ls/Lg

Vogt filter set 10*12

5140500000

Catalog p. 41-8

Chokes:
Ch—10 puH

Please note that the chip
capacitors may be damaged if
the board is subjected to
mechanical stress; thus

overall functioning can no

longer be guaranteed.

During the operating mode the PC board is adjusted without the socket. When the socket
is inserted in the socket connector, the parameters for the oscillator frequency and amplitude

as well as gain and noise will change.
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Test and measurement circuit 2

S Parameter S Parameter S Parameter
Measurement Device | | Measurement Device Measurement Device
Z,=50Q Z,=50Q Z,=50Q
SN S$11,512,5S21,522 SN
10nF
G ¢ i—{l F
1nF 1nF 1nF ==1nF
-‘;6 _]; |14 1 Iz 1 0 9
] TUA 2000-4
1 2 3 .|L IS |6 7 8

For the determination of the input admittance values of pins 11,12, ,13, 15
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Test and measurement circuit 3
Measurement configuration to measure cross modulation

Jamming Station Wanted-
SMS//R&S Carrier Modulated Signal fn1 = 65 MHz=Band|
Variable with 80% Generator fn2 =220 MHz =Band Ill
Level Miny=80% SMS2//R&S |Unmodulated
fint=fy £30 MHz
fm =1kHz
Directional
1 2
Coupler
HP 778D

a = 6 dB Attenuator

Vint (EMF/2)
W=10mV
50Q
Configuration According to
Current Specs
D.U.T.
TUA 2000-4

According to Test and
Measurement Circuit 1

1

Y
{1009 Pin 12/13 Band Filter
o] é B fn=36,5MHz | B= 12
I
Vi2na = Vint(sources2) 2 - y/2' FAM Adjustment
applies to quasi no-load of the FAMIRES | 5 MANJ_> fie = 36.5 MHz
transformer outputand 2 x 50 Q b) AF Filter HP 300 Hz
source impedance TP 3 kHz

c) Detector P+
d) AF Frequency
e) my=1%
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Interference voltage for 1% cross modulation
Vint =EMF/2; m;,, = 80%

dB/pV mV
120 103
Vint 10 Vint
100 102
e
90
80 / 10!
e
70
60

100
-30 25 <20 15 0 -5 0 5 10 15 20 25 30MHz

—_— fn _fim

Bd|
dB/uv mv
120 103
v . Vi
int 0 1m
100 102
90
A\ /T
N _
70
60 10°
-30 -5 20 -5 10 -5 0 5 0 15 20 25 30 MHz
Bd Il — fn—fint
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Television Tuner TUA 2005
for Frequency Ranges up to 700 MHz

Preliminary data DIP 16

The TUA 2005 has been designed as monolithically integrated circuit suitable as TV tuner for
a CATV frequency range extended to 700 MHz.

RF section

Few external components

Frequency and amplitude-stable oscillator

Optimal suppression of oscillator and input frequency at IF output
High resistance to interference voltages

High-impedance symmetrical mixer input

IF post-amplifier for UHF IF signal

Symmetrical mixer output

Low-noise, internal reference voltage

IF SAW driver section

@ Optimal cross-talk rejection
® High-impedance, asymmetrical input with high signal modulation capability
® Low-impedance symmetrical output for driving SAW filters

Circuit description

RF section

The integrated circuit includes a symmetrical high-impedance, low-noise mixer input and a
multiplicative mixer.

The amplitude of the oscillator is controlled for maintaining suitable resonant circuit voltages
of the oscillator circuit. All operating currents and voltages of the oscillator are internally
stabilized. The amplitude and the frequency of the oscillator are therefore largely independent
of changes in temperature or operating voltages.

During UHF operation the oscillator and the mixer are disabled and the asymmetrical,
low-noise UHF IF coupling stage is activated.

IF SAW driver section

The IF SAW driver includes a high-impedance, asymmetrical input. The low-impedance
symmetrical output of the IF SAW driver has two open collectors. The basic volume and the
output resistance can be further reduced by an ohmic symmetrical load resistor. When the
operating voltage is not connected to the collectors, the current consumption of the IF SAW
driver section is zero. The signal modulation capability of the IC depends on the connected
supply voltage.
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Maximum ratings

Supply voltage
Current from pin 15

Voltage at pin 1
Voltage at pin 2
Voltage at pin 8
Voltage at pin 9
Voltage at pin 10

Capacitance at pin 15
Capacitance at pin 7

Only the specified external components can be connected to pins 4, 5, 6,

Junction temperature
Storage temperature range

Thermal resistance
(system-air)

Operating range

Supply voltage

Mixer input frequency
UHF IF input frequency
Mixer IF output frequency
Oscillator frequency
Voltage at pin 8, 9
Voltage at pin 1, 2
Ambient temperature

900

min max Remarks
Vs -0.3 14 Vv
—Is 0 2 mA
V1 —-0.3 Vs \
A -0.3 Vs \ Vs=10t0 135V
Va v14 VS v
Vg v14 VS v
Vio —0.3 Vs v
Cis 0 100 nF
Cs 0 1 pF

, 11,12, 13, 16.

T 150 °C
Tstg —40 125 °C
Rihsa 80 K/w
Vs 10 135 \Y
fu 20 650 MHz
funr 20 650 MHz
fuie 20 650 MHz
fosc 20 700 MHz
Vg, 9 v14 VS v
Vi 5 Vs v
Ta 0 70 °C



TUA 2005

Characteristics
Vs=12V,T,=25°C

RF section
Current consumption
Reference voltage

Oscillator frequency
range

Turn-on start-up drift

Frequency drift
versus Vg

UHF switching voitage
VHF switching voltage

Output impedance
Output capacitance
RF output phase
Mixer gain

Mixer gain

Mixer gain
Mixer gain

UHF IF gain
Mixer noise figure

Mixer noise figure
Mixer noise figure
Mixer noise figure
UHF IF noise figure

Oscillator output
signal for PLL or
frequency divider

Test conditions Test min typ max
circuit
L, Lis=0mA; Vo= Vs 1 18 28 37 mA
Vis 0<I;5<1mA 1 75 8 8.5 \
fosc ext. circuitry tuned 48 700 MHz
to frequency
Afosc TCvalue of cap.inosc. | 1 0 —100 | —500 | kHz
circuit is 0; drift is only
referenced to self-heating
of component.
t=05t010s
channel S20
—Afpsc | Vs=1010 13.5V 1 —250 250 kHz
S20 !
V10 V[(U) =—25 dBm; 1 7 Vs \'
Vo2 —5 dBm;
Vio V](U) =—25 dBm; 1 0 3 \
Vo< —30 dBm;
Zg; 2y static 7 10 kQ
Og, g 140 180 220 degree
G3 channel 3; Rg =100 Q 1 25 27 29 dB
channel 9; Rg =100 Q
f=294 25 MHz
Gs20 channel S20; Rg =100Q | 1 25 27 29 dB
f=294.25 MHz
Ga4 channel Wt21; Rg=100C| 1 25 27 29 dB
Wit21 f=421.25 MHz
UHF Rg=200Q; fir=36.5MHz | 1 31 33 35 dB
NFg channel 9; Rg =100 Q
f=203.25 MHz
NF3 channel 3; Rg =100 Q 1 8 dB
NFsz0 channel S20; Rg =100Q | 1 10 dB
NFy4 channel 21; R =100 Q 1 14 dB
NFyur Rg =200 Q 1 7 dB
Ve R_ =200 Q; channel 3 1 —-27 —17 | dBm

S20
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TUA 2005

Characteristics
Vs=12V,T,=25°C

SAW IF driver
Current consumption
Input impedance

Input capacitance
Symmetrical

output resistance

Linearity
(permissible input signal)

Noise figure
Gain

902

Test conditions Test min typ max
circuit
L+, | Vs=12V 17 22 28 mA
Zie S-parameter 2 3 kQ
measurement
Cis S-parameter 2 1.5 pF
measurement
|z1,21 S-parameter 5 50 100 [ 200 | Q
measurement
Vie ms=80%;fs=36.5MHz | 3 250 mV
total harmonic distortion
of output signal
Vqis THD =1%
NF Rg =200 Q 4 10 dB
G RL.=Rg=50Q 3 —16 dB




TUA 2005

Block diagram

(<] o [¢) [°) )
ol L 9 s " 3 4 L
AY
abe)s _ Jaydwy
&M anua ‘080
=T uonosg 10e19S0 d
obejg Joyng
| oremosonexiy N oA
41 MVS
[ 1
1ndinQ JoXIN
abelg sayng ﬁ
[
. abeig JHN JHA
uiydIms
4HN =
3HA \ \
pN S -,
%
6 oL L 4} €l Yl Sl 9
[ o [ [¢) o o
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TUA 2005

Pin description

Pin

Function

N —

(o) 6 B N ]

904

Low-impedance symmetrical output of SAW driver
Low-impedance symmetrical output of SAW driver
anti-phased to pin 1

GND

High-impedance input of oscillator amplifier
Low-impedance output of oscillator amplifier
Oscillator signal output for PLL systems with possible
open collector output

Blocking capacitor for controlling oscillator amplitude
Symmetrical mixer output

Symmetrical mixer output anti-phased to pin 8
Switching voltage input for VHF/UHF switch-over
High-impedance asymmetrical RF input for UHF IF signal
High-impedance symmetrical RF input of VHF mixer
High-impedance symmetrical RF input of VHF mixer,
anti-phased to pin 12

Supply voltage

Blocking point of internal reference voitage
High-impedance asymmetrical IF input of SAW driver



G06

Signal Generator Signal Generator

508

I—D—])—I

—

Balun Transformer Balun Transformer
Gen.Impedance=100Q2| |Gen.Impedance=200%)

+ Vs
o - -- VHF/UHF
10“p F 1|r|' F ==10nF Switch-Over
1
U | L
10nF
==10nF ==1nf ==1nF ==1nF _" |
16 15 i 13 12 1 10 9
;I TUA 2005 ==15pF
2 5 6 1 IB
S.2pF = 33pF —LmnF
& | it 4L7kQ I
LW 0.0 1nF
Il
! A0 SDA 3202
BB 609
IF Output : _—"_'i Z I
| g1 I 1
A I |
47pF r]“ hid } [JBB?OZF I Switching Section can be
Added if Required
) [
Benanl
Switching I |¢ \(/)s i
Voltage B4ttt <+~ 1 L—=— .|

Tuning voltage +Vp

L 1INOJID JUSWDINSEIRY

S00C ¥NL



TUA 2005

Measurement circuit 2
C+Vg=12V
10nF
SAW Driver “—"'_l
TUA 2005
1
Network 1Py SAW
Analyzer —»—m—[\>z éﬁ” Filter
Z,=75Q

The input reflection factor S, 4 is measured at 36.5 MHz for computing the parallel equivalent
circuit.

Measurement circuit 3
+Vg=12V
o
10nF
SAW Driver A " |
TUA 2005 1 Va I'\Dﬂevice to
ol easure
i 1nF Modulation
Signal : SAW I e.g. FAM
Sgngﬁgr Filter
& : ‘ Balun T f
50 Q / G 3203 Balun Transformer
fs =36.5MHz 200 Q —=— 50 Q
fro =1 kon The input capacitance of
e ‘Zg%"/ the SAW filter is
R 50 é compensated with
. =

this coil
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TUA 2005

Measurement circuit 4
+Vg=12V
o
10nF
SAW Driver ) " l
TUA 2005
Transformer {4 f
509-+=200Q SAW
Device to Filter
Measure
Noise Figure -
e.g. hp 8970A G 3205 Balun Transformer

200Q—+=50Q
The input capacitance

of the SAW filter
is compensated

with this coil
Measurement circuit 5
+ Vs =12V
[)
10nF
SAW Driver ] " I

TUA 2005

:
1nF
o6 SAW Filter
Vie 5 2uH X OFWG 3203

50Q
-J—1nF ==1nF

[

Network Analyzer

Y1 2

The 4-pole matrix S;;, Sy, Sa1, S22
is measured at 36.5 MHz for
computing the T equivalent circuit.
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Measurement circuit 6

+Vs-12V

| 10nF I
;10mH I Ime

o

TUA 2005

= 1nF ==1nF

I

Network Analyzer

The 4-pole matrix Sg,, Sgz, Se1, Soz is measured at 100 MHz
for computing the output capacitance.
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Measurement circuit 7

Measurement of static output impedance

O
o r—ng

3

Zg3= Afaa

_4Vss
293_ Algg

Tg3(Jg3)

ar

- gy—=
95 13,5
= Vo3(Vig3)

V)
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LED Driver for Light Spot Displays UAA 170

DIP 16

IC for driving 16 light emitting diodes. Depending on the input voltage, the individual LEDs
are driven within one row in form of a light spot. The UAA 170 provides a linear relation
between control voltage and the driven LED.

By using an appropriate circuitry, the brightness of the LEDs can be varied and the crossing
over of the light spot can be set between “smooth” and “abrupt”. By connecting two ICs in
parallel, up to 30 LEDs can be driven.

Maximum ratings

Supply voltage Vs 18 \")
Input voltages Vi, Vi, Viz | 6 Vv
Load current La 5 mA
Junction temperature I 150 °C
Storage temperature range Tag —40 to 125 °C
Thermal resistance (system-air) Rinsa 90 K/W

Operating range

Supply voltage range (LED red)1) Vs 11to 18 \
Ambient temperature range Tamb —25to0 85 °C

1) The lower limit only applies to a forward voltage of the LEDs of approx. 1.5 V (red LEDs); the lower limit increases with
higher forward voltage
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UAA 170

Characteristics (Vs =12 V; T, =25 °C)

min typ max

Current consumption (I;4 =0; I, =0) ?s 2 4 10 mA
Control input current L; —2 RA
Reference input current Iy, I3 —2 pA
Voltage difference AViou3 1.4 6 Vv
Voltage difference for
smooth light transition AViops 1.4 Vv
Voltage difference for
abrupt light transition AViop3 4 \
Voltage difference AViops 4 \
Stabilized voltage I;4 =300 pA Vig 5 6 v

114 = b5mA Vig 4.5 v
Reference input voltage Vietmax 1.4 6 \

refmin 0 4.6 \

Tolerance of forward voltages of AVp 0.5 v
LEDs, mutually
Output current for LEDs ZIp 25 mA

Test circuit

10kQ +12V

16 |15 1 3 Tz |n 0 |9
p UAA 170

S

’;ZSZSZSZ ZSZSZSZ‘%_ZSZSZSZESZSZ&ZS
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UAA 170

Scale display with light emitting diodes

Scale displays by means of a wandering light spot are particularly suitable for indicating
approximate values. Applications of this kind are level sensors, VU-meters, tachometers,
radio scales etc. When applying the displays in measuring equipment, multicolored light
emitting diodes can be used as range limitation. Ring scales are obtained by a circular
arrangement of the diodes. The IC UAA 170 has especially been developed for driving a
scale of 16 LEDs.

The input voltages at pins 11, 12 and 13 are freely selectable between 0 and 6 V. Any kind
of adjustment becomes possible by suitable voltage drivers. The DC value V ,nyo iS always
assigned to a certain spot of the diode chain.

The voltage difference between pins 12 and 13 thereby corresponds to the possible indication
range. 4Vjy,3 defines at the same time the light transition between two diodes. With
AVio13 approx. 1.4 V, the light point glides smoothly along the scale. With increasing voltage
difference, the passage becomes more abrupt. With A4V,5,13 approx. 4 V, the light point
jumps from diode to diode.

Input voltages beyond the selected indication range cause the diodes D1 or D16 respec-
tively, to light up, identifying only that the range has been exceeded.

Block diagram
Ve v. Vstab Veef max Vief min Vontrol Vs
16 15 % 3 12 " 10 9

Matrix
T1— éj L\j
T ¢
Bl { -
1 2 3 L 5 6 7 8
Ground
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UAA 170

Indication for smooth transition UAA 170

o 16V — - -
D16 _——
D154
D14 - ——
B’ ;
1%} q ——
S b1 ——
« D10 ——
9 D 94 —o—
S0 8- —
D 74 —o—
D 64 —
D 54 ——
D 44 —
D 34 —— —_-—
D2
R [ —
f§
Vrefmin=vton0rul min V:ontrol Vrefmul"/(onirol max

Indication for abrupt transition UAA 170

LoV
D16 | S
D154 -
D14 - -
4 -
N —o-
gon] -
2010 -
5D 9] L -
SD8-
D7 -o-T
D 6 -
D 54 -
D &4 —o=
D 31 -0 [P .
D 2 —o-
D1{--—-
R}
Vre'mit\:Vconfrol min vcnn'rol Vr:fmax:v:m'rnl max
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UAA 170

Brightness control

BP101/1/1/10
N

Phototransistor
or resistor
as required

Pins 14, 15, and 16 serve to determine the diode current. Corresponding to the desired
light intensity, the forward current of the diodes is linearly variable in the range I; approx.
0 to 50 mA. The resistance at pin 15 defines the adjusting range. The resistances between

pin 14 and 16 determine the current.

With the aid of a phototransistor, such as BP 101, the light intensity of the LEDs can be

adjusted to the light fluctuations of the environment.

Diode current versus base emitter resistance
Ve =12V, Tymp =25°C; Vj4=5.4 V; red LEDs

mA

50

I w
) N
\ \\\ R,=10kQ

20 \

/

~ =5

Ry =‘|1kQ

0 1 20 30 & 50

60 70 80 90 100 kQ

— Ry
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UAA 170

Operation of less than 16 LEDs
Control of 9 LEDs

N e

D) UAA 170

1J- {_ !_‘ 8

9xLD 461 fzszkzszszszszus &

+V
Control of 11 LEDs
3 I N N N N B B
D) UAA 170

1l I l— 8

TxLD 461 ,;)Ui SAARA JESZSZSZS
o K 3xBA127
iy
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UAA 170

Application circuit for the control of 30 LEDs with 2x UAA 170

Range of control voltage V.ono =0t0 5V

Voltage difference V;,,; =2x1.2V =24V

Since the diodes D16 or D17 are permanently lit when the maximum or minimum voltages
Vi3 or Vy, adjusted by R;, R, Rs, are exceeded or fall short the diodes should be covered,
if necessary.

Veotrot Vs
0tosSV +12V
10402 S6 kR 2240 6.2kQ 22k0
| b
1 el 16 ke
-In-‘m 10kQ
140
% 15 1% 3 12 1 10 9 16 15 I 13 12 " 10 '9_
u} UAA 170 UAA 170
_]1. 2 _Is |u B ls 7 O J: 2 Ja Il. B Ie 7 8
uazj; Yy ARA o1 D16 AAARAR ZS%SZSZSZ&m
32xL0 461

The figure shows an expansion of the circuit to 30 diodes with 2 ICs UAA 170. The diodes
D16 or D17 light permanently, when the reciprocal absolute ratings are exceeded. They
should be covered. The reference voltage 4V,,,; =2 x1.2 =2.4 V is derived from a stabilized
dc voltage of typ. 5 V available at pin 14. A resistance of 6.2 kQ provides an overlapping of
the ranges in order to ensure a smooth transition from D15 to D18. The control voltage Vgnyo
is forwarded in a parallel mode to pins 11 via a divider R, :R,. The voltage divider is to be
dimensioned according to the desired input voltage. With a divider current of I = 100 RA
and a control voltage of V., = 10 V, the following is valid:

>

— AVioa - 24 =24 kQ and

Re I 0.1

Ry= ——F——= —=T76kQ

Veontror = AVa2ns 76
1 0.1

The nearest standard value is R, =75 kQ. The voltage difference for switching an incremental

0V
step is then AV opyo = 30 =0.16V.
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LED Driver for Light Band Displays UAA 180

DIP 18

Integrated circuit for driving 12 light emitting diodes. Corresponding to the input voltage the
LEDs forming a light band are controlled similar to a thermometer scale.

By using an appropriate circuitry the brightness of the LEDs can be varied and the light
passage between two adjacent LEDs can be arranged between “smooth” and “abrupt”.

Maximum ratings

Supply voltage Vs 18 v
Input voltage Vs 6 \
Vie 6 \"
Vaz 6 v
Storage temperature range Tag —40to 125 °C
Junction temperature I 150 °Cc
Thermal resistance (system-air) Rinsa 78 K/W
Operating range
Supply voltage range Vs 10to 18 v
Ambient temperature range Tamb —25 to 85 °C
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UAA 180

Characteristics (Vs =12V, T,,,, =25°C)

min typ max
Current consumption (I =0) Ig 5.5 8.2 mA
(without LED current)
Input currents I3 0.3 1 pA
(V3—V16 <2 V) 116 0.3 1 p.A
Voltage difference for
smooth light transition Viers 1 \)
Voltage difference for
abrupt light transition Viess 4 \
Diode current per diode I 10 mA
Tolerance of LED forward voltages Avp 1 \
Measurement circuit
+12v 12xLD 461 A
Nle DI o Dle INE NN SN O N Nl oDl o N
I 1zl | 7| “crTer lVl L7zl Lzl 17z 17 e
18 | T 10
P, R| [100
1okdA A[]1%0 [Jime b UAA 180
1 9

1kQ

L

A light band test
B, brightness test

920
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UAA 180

Scale display with light emitting diodes

Scale displays by means of a growing light band are particularly suitable for the measuring
of approximate values. Applications of this kind are level sensors, VU meters, tachometers,
field strength indicators etc. When applying the displays in measuring equipment, multi-
colored LEDs can be used as range limitation.

The voltage difference between pins 16 and 3 thereby corresponds to the possible indica-
tion range. AVi¢s defines at the same time the light passage between two diodes. With
AV,e321V, the light band glides smoothly along the scale. With increasing voltage difference,
the passage becomes more abrupt. With 4V,q,; approx. 4 V, the light band jumps from diode
to diode.

Each quartet must consist of identical diodes in order to maintain its functional characteristics.

It is therefore possible to design the first and third quartet as diodes emitting the color
red and the second quartet as diodes emitting the color green to delineate a certain
operational area. ’ 7

Pin 2 serves to determine the diode current. Corresponding to the desired light intensity,
the forward current of the diodes is variably linear in the range I; approx. 0 to 10 mA.
Application circuit 1 shows the possibility of designing this resistance, adjustable by means
of a phototransistor BP 101, in order to adapt the light intensity to changing ambient
brightness. The adjusting range of the diode current lies between I; approx. 5 mA (BP 101
not lit) and I; approx. 10 mA (BP 101 fully lit). if pin 2 is open the diode current is 10 mA.

Block diagram

77 1,1 1 1 7

!
|
I
I

| E -
| ! i
| Lo I
i ' e o
. !
| _< : LED driver unit L i
| ; | ! : Supply unit
! | I
l 1
| ! I

InN]

7

\V4 2
s
— 18 +Vs

Matrix

e o ————
!

! (connection and

|

71

?—1 3 Vref max

current-drain changeover)

[ Lo - — = —

i

!

|

|

I

H I

Vron)rol-17 [ ; ‘
i | |
| \

I

I

|

\

L

~
Test data recording and processing

3rd row

|
1
I
|
I
2nd row !I
|

R R R R |
»c»—«-c::—l-\:: +
Vret mn 16 K 1st row

|
!
!
!
T
!
|
L
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UAA 180

Application circuit 1

Vietmin *+Vs Veontrol

Vol 2xLD 466

BNl
Lzl

SZQ:

h4
3
\4

18 |17 —|16 15 |16 {13 12 {11 {10

§|< Rijﬁ y UAA 180
BP 1011 )

LY

+ Vet mox

Depending on the actual maximum ratings, the resistances Ry to R; can be varied widely
as follows:

R; =820 Q
Rs= 56 kQ
Rs = 220 kQ

Re= 22KkQ...100 kQ
If a quartet does not need the full number of display diodes and if the first wired diodes

shall be left luminous at full driving, bridges have to be inserted replacing the missing LEDs.
Otherwise the first diodes of the quartet switch off when their display range is exceeded.
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UAA 180

Application circuit 2
for cascading several UAA 180 ICs (up to 7)

i o
i g
- 1
K S
X < g [J
S = '
ST = |
£
hiy
i
i
g ]
&
=
i
£ el l Tv—
N S
K < d []
Z 5
5] =
3|
iy )
=
iy
AV
£3
N
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UAA 180

Application circuit 3
for field strength indication

+12V
1k

S

lr r r
6V +D |- Bt [ 13xLD 461

TCA 440 or
TDA 1046, TDA 1047

924



Package Outlines
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Package Outlines

Plastic plug-in package 20 A 8 DIN 41866 Plastic plug-in package 20 A 14 DIN 41866
8 pins, DIP 14 pins, DIP

1,5 max,
—

-
250 15max =12
14 8
1 7
0,6ma
r=—10.02 17,6-03 e ox
Approx. weight 0.7 g Approx. weight1.1g
Plastic plug-in package 20 A 16 DIN 41866 Plastic plug-in package 20 A 18 DIN 41866
16 pins, DIP 18 pins, DIP
76202 —
e 1M
- X \
o €
=] ~
Ll
L}.‘. .
o L1 0.25°

- |
045" 25, 15max

Approx. weight1.2 g Approx. weight 1.3 g ;
Dimensions in mm
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Package Outlines

Plastic plug-in package 20 A 20 DIN 41866

20 pins, DIP
) _{-—l 7,602 |ua—
[~
. ‘B 3 |
(=) o~
—ep
oA
M”T\T +0,1
I U L (N (%
045" 254  15max =12 6l
0,2 1
20 n 7‘601,2 let—
'
1 10
0,4 max
25,392 i

Approx. weight1.5 g

Plastic plug-in package 20 D 22 DIN 41866

22 pins, DIP
_[.1 10,16:0.2 r
Ti'i'i
-

T i

0,45%1 15mox 2,5!. =1

lzzz.n.n.nnma.n_g L10.16'1'2-—1

0.4 max
278-03 {je-

Approx. weight 2.1 g

Dimensions in mm
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Package Outlines

Plastic plug-in package 20 B 24 DIN 41866

24 pins, DIP
4§ s

T
3 =
= (7]
&
m
[ -
2,54  1,5max 0,450 =2
24 13
T N NN N.1.0
P
1 12
I
31,904 —“0, max

Approx. weight 2.5 g

Plastic plug-in package 20 B 28 DIN 41866
28 pins, DIP

15,26 20.2— et
™ |

=T

5.1max

0.25*%

—
2.54 1.5max 0.45701

+1.2
ZBHHHHHHHHHHHH15 15.24° " —mf

1 b
d P
l Dimensions in mm

0.6 max

o 1[,_05 — -

35.9.04

Approx. weight 3 g
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Package Outlines

Plastic plug-in package 20 B 40 DIN 41866
40 pins, DIP

la—15, 21.:0.24‘
0“ 25.0.11 boo3
|52
15,2412

F--5

0.5 min
S5.1max

Approx. weight 5.9 g

Miniature plastic package (G)

20 pins (SO 20 L)
s HAC e
a e o
: m
[RIN|R|E{E|R|N)| 1 J H >
ozt ] | ¥ ' S
: S |le—gs—l| [ E
1,27 0,8max 3
— 10'520,25 ~
20 n

10
12,8.02——=

Approx. weight 0.6 g
Dimensions in mm
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Package Outlines

Plastic power package
with cooling fin and 9 pins, SIP

la——21,8 max—==]

3'2‘._ |——

5 9

22,7-03—*

02—

34
|
—]

v}

—1 6202 l-—11,3

~N
w
=

|

Approx. weight1.9 g

Metal package 5 J 10 DIN 41873
(similar to TO 100)

®045 =957

Approx. weight1.1 g

Dimensions in mm
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Package Outlines

Piggyback 20,3404
17,840,3
S —— i | l ? i
Wb L ETLI (HIHLH] s ;
ll [INRINNIBRINNIARINRINRINAI] 1ARIANIARIARINRIERIARIDRIEN] 3 H
T H H g ::' I
TPV
+0, +01 = 0, +0,1
o 2,54 o 0,45 1 _,1 . "2_5
[ee—15,24 0,6
5134
31
40 21
++++192 09000009 S OO+
aY Y
4 v
[ e
141000660606 660H+ 11 —
Dimensions in mm
1 20
Special package
22.5204 0700 17.3max |w=—
* F 12.5:1q~ - ‘
' ! ®
”® a2 3
5 '} ! oS al _
»
LEEm
< < 201 |
S J" 2.7201 | 19—“ — - 'L:O.S
A | —e={ 16.6Max |[w=—
3 *) Change to 130 + 3 mm
= in preparation

red green black

(Vs) Q)

Approx. weight 8.5 g
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1

Package Outlines

Plastic package
44 pins, PLCC

£
£
£
0
c
i)
[}
c
[}
E
o

o
LT

)

WiEY0 <

4,38+03

€0-€'5Z

a—d 4

-]

oooooooonboooonnnn

€0-L 7L _
20-[" d T
L9l : _
::::: booooo m | w
f ; _ u
q i x o o I ]
ﬂ | £ $ 24 | .
£ 26 2 b
4 _ o %0 Y : g
4 q N E
£/ ga _ 5
i ] .
[ [: i
= S q i
_ HW.L.“U. w.p m | u-L.?I..
, A a8 S S— a
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Package Outlines

Ceramic package
68 pins, C-CC

~N
~
=~
y
o
n
w
-~

nnnnnnannaornneTL

I

TITTI,

Identification for Pin 1

Ceramic package
88 pins, PGA

881

|
AW
y

1T

934

24,405

fte——

il

I

L
o

Ji1111)

0,05

ol
+

=
o

225045
———
f—

—={7,2.11

60,46

Dimensions in mm



Package Outlines

Plastic power package, similar to TO-220

Plastic power package, similar to TO-220
(with cooling strip and 5 pins)

(with cooling strip and 5 pins)

10°% 4 10+0.4 4
‘_37.0ﬁ 1ﬁ __‘_ ‘_27.0.1-— 17_317 __‘_
T !'_ ! T T s

) m . m " T

: [t !

I 3 L3
R e v T g
G 8 | H
@
- ‘
T i x
1 /
% =

—
6721
—ol 71a1
Lx17=68
4x17=68

)
04

{—
IIFT‘T:.'

}
<01
4,3205le —|1—Qi
8.2:05

Approx. weight 2.1 g Approx. weight 2.1 g

Plastic power package, similar to TO-220

Transparent plastic miniature package
(with cooling strip and 7 pins)

6 pins
}‘-10’(“—— — L |je-——
70 1.3 i
1. 3:‘.} 2 T‘_ * -
~ H

ﬁbdiant -

T 1 ; sensitive
L
i CIHIY

fo o204, 7 £0.5 ]
217205
f "
l~=-88_0,
° |‘—15,lo:0.5———l

area

=,

0.4o20.1 *]Iﬁz mm‘_-u 022005 L
i ! 1.27

-0.27%1

o)

~frse

=
.
o

SN SN R o

'—"‘3'9.0,3;" - - 2-9‘-2-5 —emif%127=76 22— -8 4,20t o]
Approx. weight 0.1 g Approx. weight 2.1 g

Dimensions in mm
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Package Outlines

Plastic package, P-DIP, 4 pins
20 A 4 DIN 41866

1.5max
—]

Approx. weight 0.5 g

Plastic package, P-DIP, 8 pins
20 A DIN 41866

1.5max;
=2

r..._.:_i:— Zs:o.z I._

Approx.-weight 0.7 g

936

Plastic package, P-DIP, 6 pins,
20 A 6 DIN 41866

1.5 max

e f-— 76102
_r

045" |
—— L 254

ty
-
N

Approx. weight 0.7 g

Plastic package, P-DIP, 14 pins
20 A 14 DIN 41866

8

|

-8
0.4
17.6.03 fra X

Approx. weight 1.1 g

Dimensions in mm



Package Outlines

Ceramic package, C-DIP, 16 pins

!
c
gl
2t S (1
| N
:A' 0.1
m +U.

- - i B
256 15max 0450 =13 4—1762:0‘6 e
16 9
= =]

r—20.5-0.5——*

Approx. weight 1.4 g

Ceramic package, C-DIP, 24 pins
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Package Outlines

Qeramic package, C-DIP, 40 pins
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Approx. weight 0.5 g
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Package Outlines

Miniature plastic package
6 pins
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Approx. weight 0.1 g

Miniature plastic package (SMD)
6 pins (similar to SO 6)
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Approx. weight 0.1 g

Miniature plastic package
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Approx. weight 0.15 g

Miniature plastic package (SMD)
8 pins (similar to SO 8)
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Approx. weight 0.15 g
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Package Outlines

Miniature plastic package (SMD)
14 pins (SO 14)

1.75 max

Approx. weight 0.13 g

Miniature plastic package (SMD)

20 pins (SO 20L)
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Approx. weight 0.6 g
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Dimensions of perforation in acc. with DIN 15851, sheet 2 (Super 8)

MIKROPACKS are delivered exclusively in taped form.

Package Outlines
MIKROPACK (SMD)
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Siemens Sales Offices
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Siemens/Semiconductor Group

REGIONAL SALES OFFICE
Eastern Region

Siemens Components, Inc.
P.O. Box 1483

119 Russell Street
Littleton, MA 01460

(617) 486-0331

Siemens Components, Inc.
103 Carnegie Center
Princeton, NJ 08540

(609) 987-0083

Siemens Components, Inc.

6575 The Corners Pkwy., Ste. 210
Norcross, GA 30092

(404) 449-3981

Central Region

Siemens Components, Inc.
5600 North River Rd. #735
Rosemont, IL 60018

(312) 692-6000

Siemens Components, inc.
1105 Schrock Road, Ste. #204
Columbus, Ohio 43229

(614) 433-7500

Siemens Components, Inc.
3003 LBJ Freeway, #204
Dallas, TX 75234

(214) 620-2294

Western Region

Siemens Components, Inc.

625 The City Drive South, Ste. 320
Orange, CA 92668

(714) 3851274

Siemens Components, Inc.
19000 Homestead Road
Cupertino, CA 95014

(408) 725-3586

SEMICONDUCTOR REPRESENTATIVES

Eastern Region

Anchor Engineering

188 Needham Street

Newton Upper Falls, MA 02164
(617) 964-6205

ADI

P.O. Box 30, Hwy. 301 South
Smithfield, NC 27577

(919) 934-8136

Delta Technical Sales

3901 Commerce Drive
Willow Wood Office Center
Willow Grove, PA 19090
(215) 657-7250

QXI, Inc.

501 First Ave. North, Ste. 504
St. Petersburg, FL 33701
(813) 894-4556

QXI, INc.

2833 The Palm Court
Orlando, FL 32809
(813) 894-4556

QXI, Inc.

2020 West McNab Rd., Ste. 101
Ft. Lauderdale, FL 33309

(305) 978-0120

Klamco Electronics

Box 29191 65th Inf. Station
Rio Piedras, PR 00929
(809) 752-6169

Emtec Sales

299 Ridgedale Avenue
East Hanover, NJ 07936
(201) 428-0600

EMA, Inc.

309 Jordan Lane Northwest
Huntsville, AL 35805

(205) 830-4030

EMA, Inc.

620 Colonial Park Drive
Roswell, GA 30075
(404) 992-7240

DG. Reps

1447 York Road, Ste. 401
Lutherville, MD 21093
(301) 583-1360

Ossmann Associates, Inc.
6666 Old Cotlamer Rd.

E. Syracuse, NY 13057
(315) 437-7052

Ossmann Associates, Inc.
280 Metro Park
Rochester, NY 14623

(716) 424-4460

Central Region

Cahill-Schmitz-Cahill, Inc.
315 North Pierce Street
St. Paul, MN 55104

(612) 646-7217

Electro Reps, Inc.

7240 Shadel.and Station, Ste. 2756
Indianapolis, IN 46256

(317) 842-7202

KMA Sales Company
2360 North 124th Street
Milwaukee, W1 53226
(414) 2591771

KMA Sales Company

5105 Tollview Drive, Ste. 275
Rolling Meadows, IL 60008
(312) 398-5300

Advanced Technical Sales
601 North Mur-len, Ste. B
Olathe, KS 66062

(913) 782-8702

Advanced Technical Sales
1810 Craig Road, Ste. 125
St. Louis, MO 63146

(314) 878-2921

Advanced Technical Sales
375 Collins Road Northeast
Cedar Rapids, I1A 52402
(319) 365-3150

Advanced Technical Sales
9550 E. Lincoln #609
Wichita, KS 67207

(316) 682-2769

Enco Marketing, Inc.

1565 North Woodard Ave.
Terrace No. 6

Bloomfield Hills, MI 48013
(313) 642-0203

Electronic Salesmasters
24100 Chargrin Boulevard
Beachwood, OH 44122
(216) 831-9555

Complech Sales, Inc.

2221 Madison Drive, Ste. B
Arlington, TX 76011

(817) 265-6007

Complech Sales, Inc.

4135 S. 100th East Ave., Ste. 101
Tulsa, OK 74146-3635

(918) 622-7744

Complech Sales, Inc.

9100 SW. Freeway, Ste. 227
Houston, TX 77074

(713) 776-8330

Complech Sales, Inc.

12701 Research Bivd., Ste. H
Austin, TX 78759

(512) 331-8922

Western Region

Centaur Corporation
20720 Ventura Blvd., #280
Woodland Hiils, CA 91364
(818) 7041655

Mission Ridge Marketing

2102 Business Center Dr., Ste. 214
Irvine, CA 92715

(714) 253-4626

Varigon San Diego, Inc.
4805 Mercury Street, Ste. L
San Diego, CA 92111

(619) 576-0100

Lange Sales, Inc.

1500 W. Canal Court, Bldg. 4, Ste. 100
Littleton, CO 80120

(303) 795-3600

Micro Sales, Inc.

2122 112th Ave. Northeast, Ste. B
Bellevue, WA 98004

(206) 451-0568

Micro Sales, Inc.

17575 Southwest Tualatin Valley Hwy. #210
Aloha, OR 97006

(503) 6421818

F-P Sales

7301-C Jefferson Northeast
Albuquerque, NM 87109
(505) 345-5553

Westrep

2432 West Peoria, Ste. 10618
Phoenix, AZ 850 29

(602) 997-8899

The information contained here has been carefully reviewed and is believed to be accurate. However, due to the possibility of
unseen inaccuracies, no responsibility is assumed. This literature does not convey to the purchaser of electronic devices any
license under the patent rights of the manufacturer.






