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Modulator for TV, Video and Sound Signals TDA 5660 X 

5020 

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 
It Symmetrical oscillator with own RF ground 
I:'f) Low radiation 
@ Superior frequency stability of main oscillator 
61» Superior frequency stability of sound oscillator 
o Internal reference voltage 

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 Rr = 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 Xc "" XL "" 800 Q. 

The video signal with the negative synchronous level is capacitively connected to pin 10. 
The internal clamping circuit is referenc.ed 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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TDA5660 X 

With the variable resistor of R =00 .... 0 Q at pin 13 the modulation depth, beginning with 
R = 00 and a negative modulation of mOIN = 80%, can be increased to mOIN = 100% and 
continued with a positive modulation of mo/P = 100% down to mo/P = 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 Xc '" 70 Q between pins 4,5 and 7,8 and Xc '" 26 Q between pins 5, 7. In order to 
set the required residual carrier suppression, 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 minilTium 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 ·transfonller 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) = VlRF (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 Vq of 
the type specification in order to ensure a transmission attenuation of 0 dB for the balanced­
to-unbalanced mixer. 
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TDA5660X 

Maximum ratings 

min max Remarks 

Supply voltage Vs -0.3 14.5 V 
Current from pin 2 -12 0 2 mA V2 =7 to 8 V 

Vs = 9.5 to 13.5 V 
Voltage at pin 1 V1 V2 -2 V2 +2 V Vs = 9.5 to 13.5 V 
Voltage at pin 9 Vg -4 1 V 
Voltage at pin 10 VlOPP 1.5 V only via C 

(max.lllF) 

Capacitance at pin 2 C2 0 100 nF 
Capacitance at pin 11 ell 0 15 IlF 
Voltage at pin 12 V12 -0.3 1.4 V 
Voltage at pin 13 V,3 V2 Vs V 
Voltage at pin 15 V15 V2 Vs V 
Voltage at pin 16 V16 V2 -1.5 V2 +1.5 V Vs = 9.5 to 13.5 V 

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 ~ 150 °C 
Storage temperature Ts1g -40 125 °C 

Thermal resistance (system-air) RlhSA 80 K/W 

Operating range 

Supply voltage Vs 9.5 13.5 V 
Video input frequency fVIDEO 0 5 MHz 
Sound input frequency fAF 0 20 kHz 
Output 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 V13,15 V2 Vs V 
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TDA5660X 

Characteristics 
Vs = 11 V; TA =25°C 

Test conditions Figure min typ max 

Current consumption Ie 12 =0 mA 1; 2 22 30 40 mA 
Reference voltage V2 0!S:12 !S:1 mA 1; 2 7 7.5 8 V 
Oscillator frequency range fosc External circuitry 48 860 MHz 

adjusted to 
frequency 

Turn-on start-up drift Llfosc TC value of 
capacitor in OSC. 
circuit is 0; drift is 
referenced only to 
self-heating of the 
component 
t =0.5-10 s; 
TA ="Const. 
Ch30 1;2 0 -50 -500 kHz 
Ch 40 1;2 0 -200 -500 kHz 

Frequency drift as -.1fose Vs -9.5-13.5 V 1; 2 0 
function of Vs TA =const. 

Ch40 -150 150 kHz 
Video input current -110 C10!S:11J-F 5 0 10 IJ-A 
at pin 10 
Video input voltage V10pp at coupling capac. 21;22 0.7 1.4 V 
at pin 10 C!S:1 IJ-F 

~.ak!S: ± 0.3 }LA 
Modulation depth mDIN neg. mod. 1; 16 75 80 85 % 
VVIDEOpp = 1 V; fVIDEO- mDfP pos. mod. 2;16 83 88 93 % 
200 kHz sine signal 

kO Output impedance Z13;Z15 static 24 10 
RF output voltage Vqrms Ch40 1b 2.5 3.5 5.5 mV 
Modulation signal in 
neg. modulation 
pin 12 open 
Output capaCitance C13-C15 25 0.5 2.0 pF 

S parameter at pins 26 
3,4 and 6, 7 
RF output phase «'3.15 140 180 220 degrees 
RF output voltage LlVq f = 543.25-623.25 
change; adjustment Llf-80 MHz 
range Ch 30-Ch 40 1 0 1.5 dB 
RF output voltage change LlVq f = 100-300 MHz 6 0 1.5 dB 
RF output voltage change LlVq f=48-100MHz 6 0 1.5 dB 
Oscillator interference FM 
caused by AM modulation and 
coupling of the modulator 
output with the oscillator 
resonant circuit; 
VVIDEOpp = 1 V; 
fVIDEO = 10 kHz; sine signal 

Ch 30 1; 9 0 5 15 kHz 
Ch 40 1;9 0 7 21 kHz 
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TDA5660X 

Characteristics 
Vs=11V;TA=25 DC 

Test conditions Figure min typ max 

Intermodulation ratio aMR fp+l.07 MHz 1; 7; 15 54 75 dB 
Harmonic wave ratio aH fp +8.8 MHz without video 1; 7; 15 35 dB 

signal 19, 20, 21 unmodulated 
video and sound carrier, 
measured with the spectrum 
analyzer as difference between 
video carrier signal level and 
sideband signal level without 
video and sound modulation. 

Harmonic wave ratio aH fp +2fs 1; 7 35 48 dB 
Harmonic wave ratio aH fp+3fs 1; 7 42 48 dB 

Vq with spectru m analyzer; 
loaded Q factor Q L of the sou nd 
oscillator resonant circuit 
adjusted by R s to provide the 
required picture to sou nd carrier 
ratio of 12.5 dB; Rs = 6.8 kQ; 
Q u = 25 of the sound oscillator 
circuit. 

Sound carrier ratio ap/s 1; 7; 17 10 12.5 15 dB 
Color picture to sound ap fp +4.4 MHz (dependent on 1 17 dB 
carrier ratio video signal) 

All remaining harmonic a Multiple of fundamental wave 15 dB 
waves of picture carrier, without video 

signal, measured with spectrum 
analyzer; 
f p/s = 523.25-623.25 MHz 

Amplitude response of av VVIOEO pp = 1 V with additional 1; 13 0 1.5 dB 
the video signal modulation f = 15 kHz-5 MHz 

sine signal between black 
and white 

Residual carrier aR With adjustment at pin 9 1; 12 32 
suppression Ch 30 ... Ch 40 
Static mixer balance LlV,3115 Vg adjusted to LI V,3J,5 21; 23 -100 0 +100 mV 
characteristic minimum 
Dynamic mixer balance Vi3 rms Vg adjusted to V,3 rms 21;23 0 10 mV 
characteristics minimum 
Stability of set LImo Video input voltage changes ±2.5 % 
modulation depth with sine signals 

f = 0.2 MHz; LlVVIOEO pp = 1 V 
± 3 dB; Ch 30 ... Ch 40; 

Stability of set LImo 
Vs = 12 V; TA =const. 

modulation depth f=48 ... 100MHz 6 1 ±2.5 % 

Stability of set LImo f = 100 ... 300 MHz 6 2 ±4 % 
modulation depth 
Stability of set LImo TA =0-60°C; Vs = 12 V ±2.5 % 
modulation depth 
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TDA5660X 

Characteristics 
Vs =11 V; TA =25°C 

Test conditions Figure min typ max 

Stability of set LImo Vs =9.5-13; 5 V; ±2.5 % 
modulation depth TA=const 
Interference product aS/P Ch 30 ... Ch40 1; 11 48 60 dB 
ratio sound in video; 
sound carrier FM mod. 
Signal-to-noise ratio in aN/P Ch30 ... Ch40 1; 11 48 74 dB 
video; sound carrier 
unmodulated 
Unweighted FM noise level ap/s Ch39 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;UN 

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 
Ch39;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 
Ch39;ramp 2;8 44 50 dB 

Signal-to-noise ratio of aSIN 1a;8 48 54 dB 
sound oscillator 
Differential gain Gdif measured with measure- 10 % 

ment demodulator, 
video test signals 
and vector scope 

Differential phase q>dif 15 % 
Period required for peak t Catpin11 =10!LF; 6 50 !Ls 
white detector to reach Ile.k~2 !LA 
steady state for full 
modulation depth with 
1 white pulse per half 
frame with control in 
steady state 
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TDA5660 X 

Characteristics 
Vs =11 V; TA =25°C 

Test conditions Figure min typ max 

Setting time for video signal Video blanking 120 500 f.ls 
change from 0 Vpp to 1.4 Vpp signal content is 

uniform white level 

Setting time for video 2.25 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 fs/Osc Unloaded Q factor 4 7 MHz 
range of resonant circuit 

Q u = 25; resonance 
frequency 5.66 MHz 

Turn-on start-up drift Llfs/oSC Capacitor TC value 5 15 kHz 
in sound oscillator' 
circuit is 0, drift is 
based only on 
component heating 
TA =const.; 
fs/Osc = 5.5 MHz 

Sound oscillator frequency Llfs/Osc Vs =9.5-13.5 V; 5 15 kHz 
operating voltage fs/Osc =5.5 MHz; 

TA =const.; Q u = 25 
FM mod. harmonic distortion THDFM V1 rms = 150 mV 19; 19a 0.6 1.5 % 
Audio preamplifier input Z1 1 . 200 kQ 
impedance (dyn.); FM operation 
FM sound modulator, static Llfs/Osc LlV1/2 = V1-V2 =± 1 V; 1; 14 ±210 ±270 ±330 kHz 
modulation characteristic fs/Osc = 5.5 MHz; 

Q u =25 

FM sound modulation LlfM/LlV1 la; lOa 0.3 0.38 0.46 kHz/ 
characteristic (dynamic) mV 
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Pin description 

Pin 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 

14 
15 
16 
17 
18 
19 
20 

Function 

GND 
AF input for FM modulation 
Intenal reference voltage 
Symmetrical oscillator input 
Symmetrical oscillator output 
Oscillator ground 
Symmetrical oscillator output 
Symmetrical oscillator input 
Supply voltage 
Dynamic residual carrier adjustment 
Video input with clamping 
Connection for smoothing capacitor for video control loop 
Switch for positive and negative modulation 
as well as for residual carrier control 
Symmetrical RF output 
GND 
Symmetrical RF output 
N.C. 
Sound oscillator symmetrical input for tank circuit 
Sound oscillator symmetrical input for tank circuit 
N.C. 

TDA5660X 
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Measurement circuit 

+Vs 

2 3 4 
22krl 

0.5 11FT I 10nF 

FM AF Reference 
Input 7.5V 
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Video IIF Ie with VTR Connection 
and Quasi-Parallel Sound 

Video IF section 

TDA5830-2 

DIP 22 

Controlled AM broadband amplifier with synchronous demodulator, video amplifier, 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 1 st sound IF with subsequent sound carrier 
output for the 2nd sound IF. The control voltage is generated by a peak value rectifier 
from the 1 st sound IF signal. 
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TDAS830-2 

Maximum ratings 

min max 

Supply voltage VI 13 V 

Max. de voltage V2. 3 V5 VI V 
Max. de voltage V4 0 VI V 
Max. de current 15 -2 2 mA 
Max. de voltage VS•7 V5 VI V 
Max. de voltage Va. 9 0 VI V 
Max. de current lID -1 3 mA 
Max. de current -Ill -1 3 mA 
Max. de voltage V12 -10 VI V 
Max. de voltage V13 . 14 0 VI V 
Max. de voltage V15,16 0 V, V 
Max. de voltage VIa, 19, 20 0 VI V 
Max. de current 121 -1 2 mA 

Junction temperature 7j 150 °C 
Storage tem perature range Tst9 -40 125 °C 

Thermal resistance (system-air) RthSA 55 KIW 

Operating range 

Supply voltage Vs 10.5 12.6 V 
IF frequency flF 15 75 MHz 
Ambient temperature TA 0 70 °C 
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Characteristics 
Vs =12 V; TA =25°C 

Test conditions min typ max 

Current consumption 11 95 rnA 
Stab. reference voltage V5/22 6.7 7.0 V 

Video IF 
Control current for tuner 114 4.5 rnA 
Tuner AGC threshold V4/22 0 4.0 V 
Gating pulse voltage V12 pos. gating pulse 4.0 V1 V 

V12 neg. gate pulse -10 -4.0 V 
Input voltage at Gmax Vi 15/16 V11 pp =:3 V 30 60 IJ.V 
AGC range .1G 60 dB 
IF control voltage V13/22 Gmax 0 V 

V13/22 Gmin 4.0 V 
Video output voltage Vq11 pp RL =00 3.0 V 
Sync pulse level V11I22 2.0 V 
DC voltage 
V13 =4 V; V15/16 =0 V V11I22 5.3 V 
Output current 1q 11 to grou nd via R -5.0 rnA 

1q11 to plus V11 =7 V +2.0 rnA 
VTR output voltage (neg.) Vq 10 pp VTR record. RL = 00 2.0 V 
Sync pulse level V10122 VTR record. RL = 00 V1 -1.6 V 
DC voltage 
~3:$;5 V; ~5/16 =0 V V10/22 VTR recording ~-3.8 V 
DC voltage V13 = 8 V V10/22 VTR playback V1 -O.9 V 
Output current 1q10 to ground via R -5.0 rnA 

1 q10 to plus V10 = V1 +1.0 rnA 
Video amplifier Vvideo V=V11IVg; 3.0 
(VTR playback) Vg pp =1 V 

Quasi-parallel sound 
Sound carrier output voltage V21 Vive=l mV 10 mV 

Vise =300 ~V 
Input voltage at Gmax Vi18/19 V21 = V21 -3 dB 50 100 ~V 
AGC range .1G V21 = V21 ±3 dB 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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Characteristics 
Vs =12 V; TA =25°C 

Design-related characteristics 
Input impedance 

Output impedance 

Output resistance 
Residual IF (fundamental wave) 
Video bandwidth (-3 dB) 
Intermodulation ratio 
with reference to fcc 
Output resistance 
IF control voltage 

Alignment procedures 

a) Video IF 

Zi15/16 

Zi18/19 

Zq2/3 

Zq6/7 

R11 

V11 

Bvideo 
aiM 

Rq21 
V20122 

V20/22 

TDAS830-2 

Test conditions min typ max 

1.812 kQ/pF 
1.812 kQ/pF 
6.6/2 kQ/pF 
6.6/2 kQ/pF 
150 Q 
10 mV 
6.0 MHz 

sound color 50 dB 
interference 

200 Q 
Gmax 0 V 
Gmin 4 V 

At a video carrier input level of V;5/16 rms = 10 mV and a superimposed AGC voltage of 
V13 = 3 V, the demodulator tank circuit is preliminary aligned so that the demodulated video 
signal ~1 pp 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;3 is reduced until 
the video signal equals approx. 3 V (peak-to-peak). By fine-aligning the d~rnodulator 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 V;8/19 rms = 10 mV, the demodulator tank circuit is preliminarily aligned 
until a max. AM suppression of the demodulated video signal V21 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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Pin description 

Pin 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

Function 

Supply voltage 
Demodulator tank circuit QPS 
Demodulator tank circuit QPS 
Tuner AGe threshold 
Reference voltage 
Demodulator tank circuit video IF 
Demodulator tank circuit video IF 
White level setting 
VTR input 
VTR output 
Video output 
Gating pulse input 
AGe time constant video IF 
Delayed tuner AGe 
Video IF input 
Video IF input 
GND 
QPS IF input 
QPS IF input 
AGe time constant QPS 
Sound carrier output 
GND 

TDAS830-2 
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TDAS830-2 

Block diagram 

Tuner VTR 
SC AGC RIP "iHor 

I1JlF 22onF1 
22 21 20 12 

< 

2 3 11 
22pF 

7511 

+Vs WL VTR +Vs Video+ 
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TDA5830-2 

Measurement circuit 

Tuner 
VVTR VqSC Vi IF AGC 

",,1,",1 ~ 1,,0" -------------------

100Q 100Q Gating 
Pulse 

22nF 

22 21 20 19 18 17 16 15 14 13 12 

TDA 5830 - 2 

2 3 4 6 8 10 11 
22pF 22pF 

WL 
100nF 

1470nFT 
SOQ I 12.5 Turns 12.5 Turns 

.Vs CuLS 0.25 mm 
O",VREF VREF 

. CuLS 0.25 mm 
VVTR VqVTR Vq video 

Video Carrier Video Carrier 
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Demodulator tank circuit QPS 

12.5 Turns/O.2 CuL 

00 ~ 50 
22pF fa =38,9MHz;B=1,SMHz 

2 

Form Control Amplifier 

Tuner AGe threshold and output 

To Limiter 
and Mixer 

TDAS830-2 

r---~----~----------o-------~---

I 
1 
1 
J 

13 

...J.... -,-
I 
1 
I 
I 

..L 

1 
I 
1 

8 I 
9 i 
1/ I 

4 /0 0 
-../ 1 

1 I 
1 1 
1 I 
1 1 
1 1 

...L i 
I 

14 1 To 
r---------~---~---+-~ 

I I Tuner 

~ 6 
J J 
J J 

...L ...L 
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Reference voltage 

5 VREF = 6.7 V± 5% 
~--6--.-., i1oad:O;; 2 rnA 

22 

Demodulator tank circuit video IF 

12.5 Turns/O.2 CuL 
Qo ~ 50 

, 
I 

6 
I 
I 
I 

....I... 

22pF fo =38.9MHz;8:1.5MHz 

From Control Amplifier 
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TDAS830-2 

Positive video output 

11 

AGe time constant video IF 

V",6V 
typo 6 V 

From Video 
Amplifier 

f ldB '" 1 MHz ~ + Idischarge 

13 ~-Icharge 
---, 

I 
I 
I 
I 

2mA 

I 
=!= 220nF 

I 
I 

...L 
To Control 22 

u1s 
Amplifier 

From Gated Control 

Pas. Video 
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Gating pulse input 

12 

12 kQ 

S,6kQ 

22 

IF input video IF 
IFinputQPS 

V=6V 

1 kQ 1kl"1 

15 (18)0----1--4--1( 

16(1910----+----+---4:: 

2,2kQ 2,2kQ 

1,SkQ 

22O---------------~ 
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VTR interface 

2R 

R 

800~A 

AGe time constant QPS 

i-­
I 
I 
I 
I 
I 
I 
I 
I 
I 

-i=w;---i 
Control I 
Amplifier I 

I 
I 
I 
I L __ 

t 

t 

10 13 

-., 
I 
I 
I 
I 
I 
I 
I 
I 
+------
I 
I L _____ _ 

To Control Amplifier 

TDAS830-2 

V::6V 

9 

From Demodulator 

'--------.rnax. 7 rnA 

r---~--020 
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Sound carrier output QPS 

AGe time constant QPS 

Zero Carrier 
Level 
5.3 V 
Pin 7 Open 

772 

Sync 
Level 
2.0 V 

TDA5830-2 

200 \l 
+----c:=:J---o21 

1mA 

T 
Vvideo pp 
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TDAS830-2 

Measurement configuration 

(SAW 351 0) 
(SAW 361 S) 

Spectrum 
Analyser 

Test signal: fvc => 38.9 MHz with test signal modulated with 10% residual carrier; 
sound carrier -13 dB (transmitter side) 

Intermodualtion ratio 20 I V.ldeo (f-1 MHz) a 1M = 09 ...,..,---"-'':''''::''''-'-'''='--
V.ldeo (f - fSC - 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 TDA5835 

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 sou!ld section 

Controlled AM brQadband amplifier with quadrature demodulator, sound carrier output, 
internal AGC volta!:je 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 1 st sound IF with subsequent sound carrier 
output for the 1 st 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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TDA5835 

Maximum ratings 

min max 

Supply voltage VI 13 V 

Max. de voltage V2. 3 Va VI V 
Max. de voltage V4 . 0 VI V 
Max. de voltage V5,6 V8 VI V 
Max. de voltage V7 0 VI V 
Max. de current 18 -2 2 mA 
Max. de voltage V9,10 V8 VI V 
Max. de current -Ill -1 3 mA 
Max. de voltage V12 -10 VI V 
Max. de voltage V13,14,15 0 VI V 
Max. de voltage V16,18 0 VI V 
Max. de voltage V19,20 0 VI V 
Max. 'dc current 121 -1 2 mA 

Junction tem perature 7j 150 DC 
Storage tem perature range Tstg -40 125 DC 

Thermal resistance (system-air) : RthSA 55 KJW 

Operating range 
Supply voltage Vs 10.5 12.6 V 
IF frequency 'IF 15 75 MHZ 
Ambient temperature TA 0 70 DC 

776 



TDA5835 

Characteristics 
Vs =12 V; TA =25°C 

Test conditions min typ max 

Current consumption I, 102 134 rnA 
Stab. reference voltage V8J22 6.7 7.0 V 

Video IF 
Control current for tuner 114 4.5 rnA 
Tuner AGC threshold V7I22 0 4.0 V 
Gating pulse voltage V,2 pos. gating pulse 4.0 V, V 

V,2 neg. gating pulse -10 -4.0 V 
Input voltage at Gmax V; 1S/16 V

" 
pp =3 V 30 60 j.lV 

AGC range LlG 60 dB 
IF control voltage V,3/22 Gmax 0 V 

V,3/22 Gmin 4.0 V 
Video output voltage Vq11 pp RL =00 3.0 V 
Sync pulse level V,,/22 2.0 V 
DC voltage 
V,3 =4 V; V,S/16 =0 V V11I22 5.3 V 
Output current Iq 11 to ground via R -5.0 rnA 

Iql1 to plus 11" = 7 V +2.0 rnA 
AFC output current Iq4 dildf<O ±1 rnA 
AFC OFF VS/22 Vs = V6; R = 10 kQ 0 4.0 V 

ON VS/22 VS=V6; R=oo 6.0 V 

Quasi-parallel sound 
Sound carrier output voltage Vq21 \II pc = 1 rnV 

V;sc =300 j.lV 10 rnV 
Input voltage at Gmax \11,8/,9 V21 = V21 -3 dB 50 100 j.lV 
AGC range LlG V21 = V21 ±3 dB 60 dB 
Signal-to-noise-ratio IEC468 
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 rnV 
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TDA5835 

Characteristics 
Vs =12 V; TA =25°C Test conditions min typ max 

Design-related characteristics 
Input impedance Z115/16 1.812 kQ/pF 

Z118/19 1.812 kQ/pF 
Output impedance Zq2/3 6.6/2 kQ/pF 

Zq9/10 6.6/2 kQ/pF 
Zq5/6 20 kQ 

Output resistance Rqll 150 Q 
Residual IF (fundamental wave) V,1 10 mV 
Video bandwidth (-3 dB) B.ldeo 6.0 MHz 
Intermodulation ratio CXIM sound color 50 dB 
with reference to fcc interference 
Output resistance Rq21 200 Q 
IF control voltage V2O/22 Gmax 0 V 

V2O/22 Gmln 4 V 

Alignment procedures 

a) Video IF 

At a video carrier input level of 1115/16 rms = 10 mV and a superimposed AGC voltage of 
1113 = 3 V, the demodulator tank circuit is preliminarily aligned so that the demodulated 
video signal 1111 pp reaches its maximum output level at the positive video output. Any 
suitable video test signal can be used for modulation. Subsequently, the AGC voltage 
1113 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 1118/19 rmo -10 mV the demodulator tank circuit is preliminarily aligned 
until a max. AM suppression of the demodulated video signal V21 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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Pin description 

Pin 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

Function 

Supply voltage 
Demodulator tank circuit QPS 
Demodulator tank circuit QPS 
Push-pull current output AFC 
Demodulator tank circuit AFC 
Demodulator tank circuit AFC and switch-off 
Tuner AGC threshold 
Reference voltage 
Demodulator tank circuit video IF 
Demodulator tank circuit video IF 
Video output 
Gating pulse input 
AGC time constant video IF 
Delayed tuner AGC 
Video IF input 
Video IF input 
GND 
QPS IF input 
QPS IF input 
AGC time constant QPS 
Sound carrier output 
GND 

TDA5835 
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TDA5835 

Block diagram 

SC TunerAGC V; Hor. 

L, 1120"' 
22 21 20 19 18 17 16 15 14 13 12 

TDA 5835 

2 3 11 
22 pF 

- Vs i qAFC Video_ 
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Measurement circuit 

22 

+Vs 

Vq s~und 

12nF I~F 
21 20 

22pF 

12.5 Turns 
CuLS O.25mm 
Video Carrier 

TDA5835 

Tuner 
VI IF AGC Gating Pulse 

~ 
120nF 

------------------

4 

22nF 

18 17 16 15 14 13 

TOA 5835 

5 

68pF 

7.5 Turns 
CuLSO.25 mm 
Video Carrier 

6 7 8 9 10 

100nF 22pF 

Tuner AGC VREF 
Threshold 

H 

12.5 Turns 
CuLSO.25 mm 
Video Carrier 

12 

11 

Vqvideo 
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TDA5835 

Application circuit 

Tu ner Control Gating Jl 
SC Current Pulse 

LF l~'F 
I 

II 

U 
1kQ 

22 21 20 19 16 15 14 12 

TDA 5835 

2 3 4 5 7 8 10 11 
22pF 68 pF 100 nF 22 pF 

H 

12.5 Turns 7.5 Turns 12.5 Turns A CuLS 0.25 mm CuLS 0.25 mm CuLS 0.25 mm 
-Vs IqAFC _Video 
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Demodulator tank circuit QPS 

12.5 Turns/O.2 CuL 

Qo ~50 
22 pF fo = 38,9 MHz; 8 = 1,5 MHz 

19 18 

From Control Amplifier 

To Limiter 
and Mixer 

TDA5835 
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TDA5835 

Demodulator tank circuit AFC 

4 

10kQ 

5,6kQ 5,6kQ 

5 
68pF 

7.5 Turns/CuL Video Carrier 

784 



Tuner AGe threshold and output 

I 
I 
I 
I 

13 

....L -,­
I 
I 
I 
I 

..L 

Reference voltage 

22 

~--+---~--------~------Ir-­

8 
9 
I 

7 jif 
- I 

I 
I 
I 
I 
I 

..L 

I 
I 
I 
I 
I 
I 

o 
I 
I 
I 
I 
I 
I 
I 
I 

14 I To ,------0.-----,----+--
I I Tuner 

100f! 

VREF =6.7 V ± 5% 
~ __ --6-8 ['oad:;; 2 rnA 
... --1 

4,8 kf! 

1.2 kf! 

t 

o 
I 
I 
I 
I 

..L 

4= 0 
I I 

1- ..L 

TDA5835 
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Demodulator tank circuit video IF 

12.5 Turns/O.2 CuL 

Qo ~ 50 
22pF fo =38.9MHz; B" 1.5MHz 

9 10 

From Control Amplifier 

Positive video output 
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11 

To Limiter 
and Mixer 
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Gating pulse input 

12 

12 kQ 

5,6kl1 

22 

AGe time constant video IF 

From Video 
Amplifier 

Pos. Video 

I 

typo 6 V 

From Gated Control 

TDA5835 

~+ [discharge 

13 ----- - [charge 
,---.-----;:J----, 

To Control 
Amplifier 

22 

I 
I 
I 
I 

=l== 220nF 
I 
I 

..L 
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IF input video IF 
IFinputQPS 

V=6V 

15 (18) 0----+--___ -1( 

16(19)0---~----I-----l( 

220---------.... 

AGe time constant QPS 

i-­
I 
I 
I 
I 
I 
I 
I 
I 
I --------+ 

From I 
Control : 
Amplifier I 

I 
I 
I 
I L __ t 

2,2 kr! 

To Control Amplifier. 
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Sound carrier output QPS 

20011 
+---c=:J--{)21 

1mA 

Pos. video output 

Zero Carrie:....r +-________________ _ 
Level 
5.3V 
Pin 7 Open 

Sync. 
Level2.0V 

TDA5835 

T 
Vvideopp 

1 
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Measurement configuration 

RG=50Q 

(SAW 361 Dj 
(SAW 361 Sj 

SAW 

Test signal: fvc = 38.9 MHz with test signal modulated with 10% residual carrier; 
sound carrier -13 dB (transmitter side) 

Intermodulation ratio: aiM = 20 log 

100%1 Refere~~~T"!!i 
......... 

::~~ 
Vvideo ('=1 MHz:) 

Vvideo (I ~ISC - ICCI 

TDA5835 

The 50% IRE signal with ± 50% IRE color carrier corresponds to Cyan with 75% color 
saturation. 
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Video Switch Ie TDA5850 

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 V 
Junction temperature 7j 150 °C 
Storage temperature range Tstg -40 to 125 °C 

Thermal resistance (system-air) RthSA 70 K/W 

Operating range 

Supply voltage range Vs I ~ 0 to 15.8 I ~HZ Video bandwidth Bvideo 
Ambient temperature range Tamb o to 70 °C 
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TDA5850 

CharaCteristics (VS = 13 V; Tomb - 25°C) 

min typ max 

Current consumption (pin 2 open) 17 23.0 mA 

Switch input VCR recording V311 0 1.2 Vdc 
Switch input VCR playback V3I1 3.0 V7 Vdc 
Switch input V311 =15 V 13 1.0 mA 

Video output voltage pos. Vspp 3.0 V 
(V3=1.2V; Vspp= 3V) 
Video output voltage pos. 
(V3 <: 3 V; V4 -1 Vpp) 

Vspp 3.0 V 

Sync pulse level V5I1 2.0 Vdc 

Output current (to ground) Is -5.0 mA 
Output current (to +) Is 2.0 mA 
Output resistance Rs 150 0 
Video output voltage neg. Vspp 3.0 V 
(V3=1.2V; Vs=3Vpp) 
Video output voltage neg. Vspp 3.0 V 
(V3 ~ 3 V; V4 =1 Vpp) 
Sync pulse level VSI1 V7-2 Vdc 

Output current (to ground) Is -5.0 mA 
Output current (to +) Is 1.0 mA 
Output resistance Rs 150 0 
Video output voltage pos. 
(Vspp=3V; R 211 =75 0) 

V2pp 1.0 V 

Sync pulse level V211 1.0 Vdc 
(R211 =75 0) 

Output current (to ground) 12 -30.0 mA 
Output current (to +) 12 2.0 mA 
Output resistance R2 75 0 

Video input current (Vspp = 3 V) Is 40 I1A 
Video input current (V4 pp -1 V) 14 20 I1A 
Video gain (Vs pp = 3 V; R211 = 75 0) G21S 1/3 
Video gain (Vspp = 3 V; V3 -1.2 V) GSIS 1 
Video gain (Vspp - 3 V; V3 = 1.2 V) GSIS -1 
Video gain (V4 pp = 1 V; V3 ~ 3 V) GSl4 3 
Video gain (V4 pp -1 V; V3 ~ 3 V) GSl4 -3 
Video bandwidth (-3 dB) Bvideo 6.0 MHz 
Cross talk rejection referred to Vspp - 3 V a 50 dB 
(f= 50 Hz .. 6.0 MHz; V3 = 1.2 V; V4pp -1 V) 
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Block diagram, test circuit and application circuit 

wv from video 
amplifier 

+ I eo 3Vpp IV'd 
input 

O.47~F 

6 

Video 

TDA 5850 

Video- Video+ 

1kll 

5 

4 

T O.47~F 

\flvpp 

+12V -- VCR input 

PLayback I recording 
VCR switch over 

TDA5850 
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Video IF Ie with Synchronous Demodulator TDA6000 

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 amplifier 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 16.5 V 
Junction temperature 1j 150 DC 
Storage temperature range Tstg -40 to 125 DC 

Thermal resistance (system-air) RthSA 70 KfW 

Operating range 

Supply voltage range Vs 110.5 to 15.8 
1 ~HZ IF frequency flF 60 

Ambient temperature range Tamb o to 70 DC 
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TDA6000 

Characteristics (VS = 13 V; Tamb = 25 0c) 

min typ max 

Current consumption I" 70 mA 
Stab. reference voltage V,2 6.0 Vdc 
Control current for tuner 1'4 4.0 mA 
(v,4 = 0.5 V,, ) 
Tuner AGC threshold V,3/, 0 4.0 Vdc 
Gating pulse voltage 

pos. gating pulse V, +3.0 V 
neg. gating pulse V, -3.0 V 

Input voltage at Gmax VI15/16 100 flV 
(V3pp = 3 V) 
AGC range V 60 dB 
Video output voltage (pos.) Vq3pp 3.0 V 
(R L =00) 
Sync pulse level Vq3 2.0 Vdc 
DC voltage V3/1 5.3 Vdc 
(V2 = 4 V; V,5/,6 = 0) 
Output current 

to ground across R Iq3 -5.0 mA 
to plus V3 = 7 V Iq3 +2.0 mA 

Video output voltage (neg.) Vq4PP 3.0 V 
(RL = 00) 
Sync pulse level V4/10 V,1 -2.0 Vdc 
DC voltage V4/10 V,1 -5.3 Vdc 
(V2=4V; V,5116 =OV) 
Output current 

to ground across R Iq4 -5.0 mA 
to plus V4 = V

" Iq4 +1.0 mA 
IF control voltage Gmax V2/10 0 Vdc 

Gmin V2/10 4.0 Vdc 

Additional application data 

Input impedance ZI15/16 1.8/2 kQ/pF 
Output impedance Zq8/9 6.6/2 kQ/pF 
Output resistance Rq3 150 Q 
Output resistance Rq4 150 Q 
Residual IF (basic frequency) V3:V4 10 mV 
Video bandwidth (-3 dB) Bvideo 6.0 MHz 
Intermodulation ratio with a 45 dB 
reference to fFT (1.07 MHz) 
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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 AGe amplifier. The delayed tuner AGe is derived from the control voltage via a threshold 
amplifier. 

Pin configuration 

Pin No. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 

Function 

Gating pulse 
Time constant AGe 
Positive video output 
Negative video output 
Offset adjustment 
PLL time constant 
White level adjustment 
Tank circuit 
Tank circuit 
Ground 
Supply voltage 
Reference voltage 
AGe threshold 
Tuner control 
Video IF input 
Video IF input 
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TV Stereo Tone ControllC with Quasi-Stereo Section, 
Channel 1/2 Switch, SCART Input, and 12C Bus Control 

Preliminary data 

TDA6200 

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 12C 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 FC 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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TDA6200 

Circuit description 

The monolithically integrated circuit is comprised of three sections: 

1. AF input analog switch for SCART and channel 1/2 switch-over 
2. Sound and volume control with quasi-stereo, physiology and stereo basewidth expansion 

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

1. 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. 

2. 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 signals 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 1800 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-controlled 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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TDA6200 

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 12C bus interface of the TDA 6200. The system 
clock for the input SCL of the FC 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 12C 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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TDA6200 

Maximum ratings 

min max 

Supply voltage Vs 0 16 V 

Reference current 126 0 2 mA 
DC voltage V1,2,3 0 Vs V 
DC voltage V6,8,9 0 Vs V 
DC voltage v'o, 14, 18 0 Vs V 
DC voltage V19,20,22 0 Vs V 
DC voltage V23,24,25 0 Vs V 
DC voltage V27,28 0 Vs V 
DC current 14 ,5,7 0 2 mA 
DC current 111 ,13,15 0 2 mA 
DC current 117,21 0 2 mA 

Junction temperature 1j 150 °C 
Storage temperature range Tstg -40 125 °C 

Thermal resistance (system-air) RthSA 60 KIW 

Operating range 
Supply voltage Vs 8 15,75 V 
Ambient temperature TA 0 70 °C 
Input frequency '1 0 20 kHz 
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TDA6200 

Characteristics 
Vs =15 V; TA =25°C 

Test conditions min typ max 

Current consumption 116 LEOs OFF 55 80 mA 
Reference voltage V26 5.4 6 6.6 V 

Max. gain 
AF input! AF output Gmax SC=O; phys=O; -2 0 2 dB 
L bte=BF· RK1)=0; 
KL ) byte = 'CO Q-S/Bw=O 

SCART input! Gmax SC =1; phys=O; -2 0 2 dB 
AF output RK=O; 
L byte=BF; Q-S/Bw=O 
KL byte=CO 

Min. gain 
AF input!AF output Gmin SC =0; phys =0; -80 dB 
L byte =80; RK=O; 
KL byte=CO Q-S/Bw=O 

SCART input! Gmin SC =1; phys=O; -80 dB 
AF output RK=O; 
L byte =80; Q-S/Bw=O 
KL byte=CO 

Flutter and wow L-R .1aL_R -2 dB 

Bass emphasis") GSmax f; =40 Hz 9 12 dB 
KL byte =CO +DF 

Bass deemphasis GSm;n f;=40 Hz -12 -10 dB 
KL byte=CO +CF 

Treble emphasis") GTmax f;=15Hz 8.5 12 dB 
KL byte=OF+CO 

Treble deemphasis GTmin f;=15Hz -12 -10 dB 
KL byte=CF+CO 

Input voltage") Vi rms any KL byte V 
SCART,AF 

Input voltage") Vi rms KL byte=CX 3.5 V 
SCART,AF 

Permissible gain G7I6 Q-S/Bw=l 30 dB 
quasi-stereo op 

Channel separation BL-R Q-S/Bw=O; RK=O 60 dB 

Antiphased cross talk Ch_R stereo; RK = 1 45 60 75 % 
with basewidth ON 

1) RK,;, room acoustics 
2) KL,;, tone 
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TDA6200 

Characteristics 
Vs =15 V; TA =25 °c 

Test conditions min typ max 

Cross-talk rejection 
SCART switch aAF/SF llirms =2 V 60 dB 
Ch1/Ch2 switch aCH1/2 Ilirms=2V; 60 dB 

dual audio 

Total harmonic distortion THD13/15 any KL1) byte % 
Ilirms=1 V 

Total harmonic distortion THD13/15 KL byte =CX; 0.3 0.6 % 
DIN 45500*) Ilirms=1 V 
Disturbance voltage spacing aSIN DIN 45405; 78 dB 
f, = 20 Hz-20 kHz Ilirms=1 V 

Lbyte=BF; 
KL byte =CO 

Disturbance voltage at output aSIN Lbyte=BF; 120 150 IlV 
f = 20 Hz-20 kHz KL byte =CO 

L byte =AC; 50 IlV 
KL byte =CO 
Lbyte=94; 10 20 IlV 
KL byte =CO 

Noise voltage Vn Lbyte=BF 650 IlV 
CCIR DIN 45405 KI- byte = OF +CO 

Deviation in amplitude LlG KL byte=CO ±0.5 ±1.5 dB 
when tone control is in fj =40 Hz-15 kHz 
linear position 

Volume qecontrol Vq/lli phys=1 -30 dB 
for max. phys. 

Attenuation during aMUTE M1=1 80 dB 
mute mode 
Switching output V40n lL =1 mA 0.5 V 

140fl 1 IlA 
LED driver 122.23 LED ON 7.5 mA 

V22•23 122/23 = 7.5 mA 1.5 V 
122.23 LED OFF 50 IlA 

4 level line 
Input voltage iii 2 recognizes mono 0 1.8 V 

iii 2 recognizes dual 2.4 3.9 V 
iii 2 recognizes stereo 5.2 6.6 V 

Input current iii 2 3 IlA 
Compulsory mono Vq2 M2 -1 ; 12 = 1 mA 0~2 V 
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TDA6200 

Characteristics 
Vs=15 V; TA =25°C 

min typ max 

12C bus (SCl, SDA) 
SCl, SDA edges 

Rise time tA 1 ~s 
Fall time tF 0.3 ~s 

Shift register clock pulse SCl 
Frequency (sel 0 100 kHz 
H pulse width tHIGH 4 ~s 
l pulse width tlOW 4 ~s 

Start 
Set-up time tSUSTA 4 ~s 
Hold time tHDDAT 4 ~s 

Stop 
Set-up time tsusTO 4 ~s 

Bus free time tauF 4 ~s 

Data transfer 
Set-up time tSUDAT ~s 
Hold time tHDDAT ~s 

Inputs SCl, SDA 
Input voltage V;H 2.4 5.5 V 

Vil 0.3 1 V 
Input current IiH 50 ~A 

Iil 100 ~A 

Output SDA (open collector) 
Output voltage VqH 4.5 5.5 V 
Rl =2.5 kQ; lql =2 mA Vql 0.4 V 

Design-related characteristics 
Input impedance SCART R127.28 35 kQ 
Input impedance AF R i1 •3 35 kQ 
Output impedance Rq 5.7. 21 200 Q 
Output impedance AF output Rq13.15 200 Q 
Internal resistance Bw R il1 .17 1 kQ 

The data marked with an asterisk') depend on the supply voltage. 
With lower Vs the input voltage decreases accordingly. 
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TDA6200 

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 control additional functions (open collector), in turn controlled 

via FC 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 c'ontrol 
8, 9 Connections for external capacitor for right bass control' -3 dB -1 ICe, 9 

10 Connection for external capacitor for right treble control '_3 dB - 1/C1Q 
11 Connection for network of stereo basewidth expansion percentage of cross­

talk -1/R ll 

12 
13 
14 

15 
16 
17 

18 
19,20 
21 

22 
23 
24 
25 
26 
27 
28 

1 '-3 dB = ---"------
21tCll (Rll +1 kQ) 

GND 
AF output right (emitter follower) 
Decoupling for internal dc operation points, Capacitor also determines the 
duration of the switch-on delay when connecting V,6' 
AF output left (emitter follower) 
Supply voltage 
Connection for network of stereo basewidth expansion percentage of cross­
talk-11R1? 

1 '-3 dB = -------
21tC17(R17 + 1 kQ) 

Connection for external capacitor of left treble control f -3 dB -1/C18 

Connections for external capacitor of left bass control '-3dB -1/C19 20 

Low-impedance output to control the quaSi-stereo network and the I'eft bass 
control 
LED driver output for LED 2 (open collector with current limiter) 
LED driver output for LED 1 (open collector with current limiter) 
Clock frequency input of FC bus control (Inter-IC) 
Data input/output of FC bus control 
Reference voltage of typo 6 V 
AF input of SCART interface 
AF input of SCART interface 
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TDA6200 

12C bus time diagram 

tSUSTA Set-up time (start) 

tHDSTA Hold time (start) 

tHIGH Pulse width (clock) 

tlow Pulse width (clock) 

tSUDAT Set-up time (data transfer) 

tHDDAT Hold time (data transfer) 

tSUSTO Set-up time (stop) 
f BUF Bus free time 

tF Fall time 

fR Rise time 

The listed times are referenced to the \!;H and \!;l values. 
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Software 

The following data format is used: 

1) Chip address 

MSB LSB 
1 0 0 0 0 0 0 R/W 

MSB will be transmitted first 
R/W=O Ie in the receiving mode 

2) Data bytes with sub-addresses 

a) Volume 
MSB LSB 

1 0 V05 V04 V03 V02 V01 VOO 
1 0 V15 V14 V13 V12 V11 V10 

The two bytes are always transmitted in successive order 
V x 5 =MSB 
VxO=LSB 

100 0 0 000 
10111111 

LSB 

ack. 

(left) + 
(right) 

min. volume 
max. volume 

TDA6200 

b) Tone 
MSB 

1 
1 

x 
X 

HV H3 
.TV T3 

H2 
T2 

H1 
T1 

HO + 
TO 

The two bytes are always transmitted in successive order 
H V or TV are sign bits 
H30rT3=MSB 
HOorTO=LSB 

11 X 01111 
11 X X 0000 
11 X 11111 
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TDA6200 

Software 

c) AF set byte 
MSB LSB 
o 0 M1 M2 Ch1/2 RK Phys Q-S/Bw 

M1 =1 
M1 =0 
M2 =1 
M2 =0 
Ch1/2 =0 
Ch1/2 =1 

RK =1 

Muting for AF output 
AFON 
Compulsory mono (via 4 level line) 
Standard operation for identification signal decoder 
During dual audio mode, channel 1 at AF output 
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) 
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 

X 
SC 
SC 
Sch 

o SC Sch Ch X X 
=1 
=0 
=1 

SCART playback mode; SCART input connected with AF output 
Standard operation 
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 

Ch 

Note: 

=1 

=0 

Playback of SCART dual transmission; channel selection via Ch1/2 bit for 
AF output 
AF output operates in stereo mode. Playback of SCART stereo (mono) 
transmission. 

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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TDA6200 

Software 

3) Transmission mode 

requires new chip addressing with R/W bit = 1. 
MSB LSB 
& D X X X X X X 
St D 
1 1 Decoder recognizes mono 
o 1 Decoder recognizes stereo 
1 0 Decoder recognizes dual 
o 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 IJ.C about the status of the identification signal decoder to enable 
additional functions. 

LED driver 

TV operating mode: 

4 level line Ch1/2 bit LED1 LED2 
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 LED2 
1 0 X ON ON 
1 1 0 ON OFF 
1 1 1 OFF ON 

812 



(Xl 

w 

18 
26 

28 

30 

24 

34 
32 

AF2 

"AFl 

24 

P 
1 

I 
Stop 

AFL 1;: 

:~ Ai=,:t! 
1~F 

12 36 38 14 16 

1 (1 
> 

AFL =l AFR SDA SCL 

.12V .g .12V 
Flyback Pulse LED Tone 1 

LED Tone 2 

2,7kl1 2,2mH .l --- rl: l 470nF 
.12V 

~f-=i=lnF 3,9nF T 910~F 
VREf ~~ 47pF ~kl1 )3~0 330 

15kl1 1..mnF 

;r~ 
11 

~O 47 47 47 47 10 ~"' •.• == ~F 

"'~'" 
~F 41", ~F "'~~ 1wF nF It n AFL Outp. 

2312 21 

F ;; 

:716 16 /15 20 19 18 17 16 lS 14 13 28 2S 24 23 22 21 20 19 18 17 

TDA 6600 ] TDA 6200 

2l 4! 6 , J:, J: 1'1Q- ~l: I' " 
7 ll_lO 11 12 13 ~4 

= r )~I., "0' 
TnF TnF YrT '0' no", 

47 l,B 
nF nF ='= 

470nF=i= 12nF T ~F ~F nF 
68kTI 

100nF ~ AFROutp. 
r 16 7S 

~~ ,t'Q>O 20kl1 18kSl 10'IF 

4 Level 1/0 -d:' I~ 
Output 22kSl 16kSl T 22nF 
SCART 

22kl1 
== 

11 kl1 1SnF 13nF 

I 

2 
4 

UI» 
S''C 
... 'C 
~ :: 
a.§i. 
g 0' 
o ~ 
a. ~, 
~ n 
~ c 
3 ;:;: 
D! 
~ 
;:C' 
D! 
~ a. 
S' 
~ 
<D 

8 

~ 

-I 
g 
O'l 
I\) 
o o 



814 



Photodiode with Amplifier TFA1001 W 

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 

Frequency 1 c::==::::j 
compensation 

2 
Adjustment,lnhibit 2 c::===! 

RadiQnt-sensitive 
area on the chip 

1===:::JV,tQb 

I=====:J Output 
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TFA1001 W 

Maximum ratings Lower Upper 
limitB limit A 

Supply voltage Vs 15 V 
Output current 10 50 mA 
Power dissipation Ptot 200 mW 
Junction temperature 1j 100 °C 
Storage temperature T,tg -40 85 °C 

Thermal resistance (system-air) RthSA 250 KIW 

Characteristics at Tamb = 25 °C, Lower Upper 
supply voltage applied to pin 5 IimitB typ limit A 

Supply voltage Vs 2.5 15 V 
Current consumption at E. = 0 Ix Is -10 1 mA 
Ambient temperature (during operation) Tamb 70 ·C 
Illuminance E. 0 5000 Ix 
Sensitivity in range 

E. = 1 Ix to 1000 Ix S 2.5 5 7.5 \lA/Ix 
Output current at c, 

E.=0.05Ix Ia 0.25 .. \lA 
E.= 1 Ix 10 2.5 5 .7.5 \lA 
E.=1000 Ix Ia 2.5 5 7.5 mA 
E.=5000 Ix 10 25 mA 

Stabilized voltage at pin 6 V'tab 1.2 1.35 1.5 V 
Supply voltage dependence of 
stabilized voltage V'tab ..1Vstabh1Vs 2 mVIV 
Temperature dependence of 
stabilized voltage V'tab ..1V'tab/..1Tamb -0.3 mV/oC 
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Possible applications of TFA 1001 Was light/current transducer 

1) for operating voltage 2.5 to 15 V 

TFA 1001 W 

3 

6 

+Vs 
(2.515 Vl 

4 -fa 

2) for low operating voltage 1.2 to 1.5 V 

TFA 1001 W 

6 +Vs 
(lL1.5Vl 

~ 5 

3 4-fo 

3) for especially low illuminance down to 0.01 Ix 

+Vs 
TFA 1001 W (2.5. 15Vl 

5 

4 -fa 

TFA1001 W 

In case of low illuminance (see characteristic: output current versus illuminance), the output 
current can be balanced by means of the adjustment control R1• 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 

1MQ 

TfA 1001W 

6 

2 4 

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

dB 

+10 

-5 

-10 
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-20 

-25 

A= flf) 
fv=lOlx 

Attenuation A = 10 (f) 
10(f=0) 

"-
" 

"', 
"-[=10nF , 

f =0 

'I' 
'I'-
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" 

5 10' 2 Hz 
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TFA1001 W 

Inhibiting the output 

s 

~ 5 +Vs 

3 4 

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

Application examples 

Simple threshold switch with TAB 1453 A op amp 

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 

ShuHer speed or exposure control 

Vs 125,15V) 

1.35 V 

TFA '001 W 

6 

10Mn 
[ 

2 ~ P 
10kn 

3 4 

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 Vc falls 
below the reference voltage determined by resistors R1 and R2. The relationship between 
illuminance and time is defined by capacitor C and precision adjustment is possible by 
means of V1; 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 

Final setting 

Angle of rotation of P 

Schematic circuit diagram for an electronic flash control 

1MQ 

~ 5 [ Rl 

3 4 
to flash 
disconnection 

R2 

TFA 1001 W can also be used for electronic flash control. It must, however, be ensured that 
the illuminance does not exceed 5 klx; 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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Comb~ed aperture and exposure control 

TFA 1001 W 

3 

5 

4 

Shutter R, 
contact 

Shutter 

Aperture 
switch 

TFA1001W 

The aperture and exposure control may be combined, with the information for aperture 
switching being taken from the total current of the photo Ie (voltage drop at R5). 

Aperture follow-up control for cine cameras 

r-------------------~------------~--o+~ 
1.3SV 

TFA 1001 W 

...1 
R3 R1 

2 ~ 5 

3 4 

The op amp compares the voltage drop at R3, generated by the photoelectric current, with 
a reference voltage derived from the stabilized voltage, and controls the aperture via motor M. 

825 



Ught/frequency transducer 

K22 y'okQ [ 12kQ [ 

" 
lHQ 

~- --.1 TFA 1001W i. 
10HQ 

15n~ = lee 177 

~ 
2.7pF 
Ji 

150Q I .. 

[)lkQ 

3.3kQ 

TFA1001W 

+\15 
2.5V,"SV 

[ 6SQI 2 ~ ~+-25kQ ~ 
10kQ 2 ....... ~AW76 -1 4 5.6 I 

• 6 kQ 
- TAe 1453 5 r Output 

l.¥ 
)lkQ 

ln~ 
~ )lkQ -roo 

I7BAW 76 

Sensitivity: approx. 1;100 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 
for Alternating Magnetic Field 

Preliminary data 

TLB4902 F 

Plastic Flat Pack 

The Hall-effect Ie 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 Ie 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 

Sensor Position 

~ -t~ -. 0 

~ 

3_1_ I 

~~1 ~ 
Vs GND a 

Dimensions in mm 

Pin description 

Pin 

1 
2 
3 

Symbol 

Vs 
GND 
Q 

Function 

Supply voltage 
Ground 
Output 
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Block diagram 

~ 1~---------------. 

Amplifier 

Schmitt 
Trigger 

TLB4902F 

~-------i 3 Output 

GND2~--------------~------~-------------------
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TLB4902 F 

Maximum ratings 
TA =70°C min max 

Supply voltage Vs -0.5 6 V 
Output current Ia 20 mA 
Junction temperature 7j 125 °e 
Storage temperature Tsig -40 125 °e 

Thermal resistance R thSA 240 K/W 
system-air 
Flux density B -00 +00 
Output voltage Va 30 V 
B<BoFF 

Operating range 
Supply voltage Vs 4.5 5.5 V 
Output current Ia 20 mA 
Ambient temperature TA 0 70 °e 

Characteristics 
Vs =5 V; TA =0 to 70°C 

Test 
Test conditions circuit min typ max 

Magnetic flux density1i 
Operate point BON TA =25°e 2 17 mT21 

TA =0 to 70°C 25 mT 
Release point BOFF TA =25°e -17 mT 

TA =0 to 70 0 e -25 mT 
Hysteresis 
BoWBOFF BHy 2 5 15 mT 

Output leakage current Ialk B<BoFF; VaH=30V 10 IlA 
TA =25°e 

Supply current Is B<BoFF 2 5.5 mA 
B>BoN 3 6.5 mA 

Output saturation voltage Va sat Ia = 16 mA 2 0.4 V 
Rise time tLH Ia=5 mA 0.3 1 Ils 
Fall time tHL Ia=5 rnA 0.5 1 Ils 

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 
2)1mT=10G 
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Measurement circuits 

8 

Figure 1 

8 

Figure 2 

Figure 3 
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TLB4902F 

Application circuit 

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

Figure 4 

Pulse diagram 
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Phase Control TLE 3101 
TLE 3102 

-------------------TLE3103 
TLE3104 
DIP 18 
DIP 14 
DIP 14 
DIP8 

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

Thanks to their high efficiency, the TLE 310x les 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 Ie: 

• TLE 3102 without comparator K3 
• TLE 3103 without op amp OP 
• TLE 3104 without K3, enable input E/A, control input Vcontrol, and without Z diode output. 

These simplified versions are provided for less complex low cost applications. 
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TLE3101 
TLE3102 

------------~--------------------------TLE3103 
TLE3104 

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). 

Comparator K 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 sou~ 

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

Sawtooth generator 

In this unit, a sawtooth synchronized to the line is generated by the external Rs and Cs. 
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 Cs determines the trigger pulse width. A speCial circuit 
ensures the release of only one trigg~r 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 "Vlpmax". 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 Vlpmax 
dominating, the trigger pulse width is doubled - compared with the trigger pulse width in 
case of a dominating Vcontrol. 

Logic + driver 

The logiC and driver unit for triac triggering is controlled by comparators K1, K2, and the 
enable input E/A. The EtA input is TTL-compatibie 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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Synchronization 
At the sync input, the phase angle is synchronized to the zero crossing point of the line 
voltage. The sync pulse width t SYNC has to be twice as large as the trigger pulse width. 

Pulse diagram 

Vcs 

t 

O~~~~----~~----------+R------------­
Vs-7.SV 

V 
4 

1.2 
O~+_-----r-r_+H_----~~--~~------------

VI' o!JIE::::l~~I::~c~~~~~==;;~~ 
VOr. 

t ~~~----~ __ _+----~~L------L----------I *) 
180· 'II O· 

Conduction angle (with resistive load) 

*) With Vlpmax dominating, the trigger pulse width is doubled. 
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TLE3101 
TLE3102 
TLE3103 
TLE3104 

Maximum ratings Lower Upper 

Tamb =-25 to 85 °C IImitB limit A 

Supply voltage Vs' -0.3 33 V 
Inputs op amp K3 VI -0.3 33 V 
Output op amp Val -0.3 Vs V 

101 -5 3 mA 
Output K3 (disabled) V02 -0.3 33 V 

(enabled) 102 0 40 mA 
Output Vref V,a! -0.3 5 V 
Zdlode lz -35 35 mA 
Input sync Isyne -10 10 mA 
InputRs VRS -0.3 5 V 
Input Cs Vcs -0.3 5 V 
Input Veont,o! Veontro! -0.3 Vs V 
Input V,max V., max -0.3 Vs V 
Enable Input E/A VElA -0.3 33 V 
Output driver (disabled) VOd, -0.3 33 V 

(enabled) lad' 0 120 mA 
Total power dissipation (time Integral) Ptot 700 mW 

Junction temperature TJ 125 ·C 
Storage temperature Tstg -55 125 ·C 

Thermal resistance (system-air) 
TLE 3104 RthSA 100 K/W 
TLE 3102. TLE 3103 RthSA 70 K/W 
TLE 3101 RIhSA 70 K/W 

Operating range 
Supply voltage Vs 

1
10 

1
30 I ~c Ambient temperature Tamb -25 85 

Input sync I SYNC -3.5 3.5 mA 
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TLE 3102 
TLE 3103 
TLE3104 

Characteristics Test Lower Upper 

Vs =10 to 30 V. Tamb =-25 to 85°C conditions limitS typ limit A 

Current consumption 

without output load at op amp, 
K3. driver, Vrel without 
RSYNC current Is Vs =14.5V 2.4 3.2 rnA 

Reference voltage Vral 1.8 2.0 2.2 V 

Load current -IL 0 3 rnA 
Stability Vs = 10 to 30 V LlVrel 10 mV 

Iral = 0 to 3 rnA LlVrel 20 mV 
Temperature cOE'fficient LlVral/LlT -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 -II 2 iJA 
Common-mode input voltage range VIC 0 Vs-3 V 
Output current 101 -3 1.5 rnA 
Transition frequency fT 2 MHz 
Transition phase CPT 120 degrees 
Output voltage V01 1.0 Vs-3 V 

Comparator K3 

Input current -II 2 iJA 
Input offset voltage VIO -20 20 mV 
Output enabled V02 Io2 =20mA 1.0 1.5 V 

disabled 102 V02 =30 V 5 iJA 
Common-mode input voltage range VIC 0 Vs-3 V 

Input K1 (Veontrol) 

Input current -Is 2 iJA 
Control range: 
Conduction angle = 00 4 V 
(dependent on Rs and Cs) 
Conduction angle = 1750 1.2 V 
Max. perm. conduction angle SYNC degrees 

pulse 
end-5 

Input K2 (V9'max) 

Input current -Is 2 iJA 
Control range: 
Conduction angle = 00 2 V 
(dependent on Rs and Cs) 
Conduction angle = 1750 0.6 V 
Max. perm. conduction angle SYNC degrees 

pulse 
end-5 
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TLE 3101 
TLE 3102 
TLE 3103 
TLE 3104 

Characterises Test Lower Upper 

Vs =10 to 30 V, Tamb =-25 to 85°C conditions limitS typ limit A 

Zdiode 

Z voltage Vz lz=5 mA 13 14.5 16 V 

Enable input EtA 

Input current -II 2 ~A 
H input voltage 
for driver output, active VIH 2.8 V 
L driver output, disabled VIL 0.8 V 

Triac trigger output 

Output, enabled VL Ia =10mA 1.4 2 2.5 V 
20mA 1.4 2 2.5 V 
50 mA 1.4 2 3.0 V 

100 mA 1.4 4 6.0 V 
Output, disabled Ia Vo=30V 10 ~A 

Input SYNC 

Switching current ISYNC ± 20 ~A 
Switching threshold VSYNC Vs±7.5 V 
Output disconnection at 
Vs undervoltage Vs 7.5 8 10 V 

InputRs, Cs 
(refer to calculation formulae) 

Limit value Cs Cs 
1 ~3 1

100 1 nF 
Limit value Rs Rs kQ 
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--------------------- TLE 3103 

Dimensioning notes and calculation formulae 

1. Select trigger pulse width according to triac type and load. 

2. calculate Cs (for a Vcontrol domination) 
Cs (nF) = trigger pulse width (l1s) x 0.2 

The formula yields the typical value 
e.g. T = 50 I1s results in Cs = 10 nF 

3. calculate Rs (for 4 V max. sawtooth voltage) 

Rs (kQ) = 1 x 2 X 104 
trigger pulse width (l1s) 

The formula yields the typical value 
e.g. T = 50 iJ.s results in Rs = 400 kQ 

4. Select RSYNC resistance at SYNC input 

TLE 3104 

The sync pulse width (from Vs ± 7.5 V, I syNC = ± 20 I1A) has to be twice as large 
as the trigger pulse width. 

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

4.2 RSYNC (kQ) = [sync pulse width (l1s) x line voltage (V rms) x 2.23 x 10-4 - 7.5] x 50. 
e.g. 560 I1s sync pulse width and 220 V rms result in RSYNC ... 1 MQ. 

With 220 V rms line voltage, the minimum permissible resistance RsyNc is 100 kQ 
corresponding to a pulse width of 195 I1s. 

5. calculate RG 

R - Vs - triac gate voltage - low-voltage triac trigger output 
G-

IG 

V 
4 

/ 
ty;;;COI run 

50 

/ 

100mA 

-/G 
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6. calculate Rs 

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

6.2 ltOI = Is = 3.2 rnA + l(vref) j- [Q1 (OP) + ~2 (K3) + [(driver output). + j (additional 
external circuit currents) + I I I (RSYNc). 

6.3 Rs (kQ) rms line voltage (V) x 0.455 x safety factor 
ltol (rnA) 

(corresponding to component deviation and line voltage variation) 

e.g.llol = 5 mA und \<line = 220 V result in Rs = 20 kQ. 

Employing the internal Z diode reduces the IC's Vs voltage to 14.5 V. 

7. calculate CG 

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

7.2 

7.3 

840 

The ripple amplitude at the Vs input of the unit should not exceed Vpp = 2 V. 

CG (1lF) ~ itol (rnA) x 15 
Vpp 

e.g. ripple V pp = 0.75 V; 401 = 5 rnA results in CG = 100 IlF 



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 Rs 12 V<pmax 
4 Cs 13 Vcontrol. K 1 
5 Output Q 2. K 3 14 Vrel 

6 - input K3 15 Z diode 
7 + input K3 16 N.C. 
8 Output Q1. op amp 17 Enable input EtA 
9 - input op amp 18 Synchronization input (SYNC) 

Block diagram with external components for motor control 
Ph 

R'fmox 
lopprox. 
S6kflJ 

10 

100kn 

14.SV 

8 6 7 

Q1 

Vs 

1, 11 

18kfll2W 

1 N 4005 

1 

100~F 
16V-

13 17 

~onltol ElA 

SYNC Rs [s V,lIIGlt 

18 4 12 

Rs 
180kfl 

[s T 22nF 

RSYNC 

620kn 
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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 Vcontrolo 
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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, PI, or PIO 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 

1 
2 
3 
4 
5 
6 
7 

Block diagram 

11.---; 

Ground 
Triac trigger output 
Rs 
Cs 
Output Q 1, op amp 
- input op amp 
+ input op amp 

5 

III 

TLE 3102 

Voltage supply 

Pin No. 

8 
9 

10 
11 
12 
13 
14 

10 

Vcontrol 

Function 

Vs 
V<pmax 
Vcontrol, K 1 

Vre! 
Z diode 
Enable input E/A 
Synchronization input (SYNC) 

13 

E/A 

-~---
-V- Logic + driver 11-----1 

A~ 
Sawtooth ~ 

. 
Vs 1 SYNC Rs [5 

12 8 14 3 4 9 
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TLE3103 

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 

1 
2 
3 
4 
5 
6 
7 

Block diagram 

TLE 3103 

Ground 
Triac trigger output 
Rs 
Cs 
Output Q 2, K 3 
- input K3 
+ input K3 

6 7 

Pin No. 

8 
9 

10 
11 
12 
13 
14 

5 10 

Q2 V,ontrol 

Function 

Vs 
V. max 

Vcontroh K1 
Vref 

Zdiode 
Enable input E/A 
Synchronization input (SYNC) 

13 
EtA 

~~ -V-K3 Q2 K1 Logic + driver 

~~-. 

A~ 
2 

1r I 

VREF 
Voltage supply Sawtooth ~ 

14.SV* 
--

Vs 1 SYNC Rs (s V. max 

12 8 14 3 4 9 
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TLE3104 

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 

Ground 1 
2 
3 
4 

Triac trigger output 
Rs 
Cs 

Block diagram 

TLE 3104 

ir 
VREF 

Voltage supply 

14.5V if 
Vs I ..... 

848 

Pin No. 

5 
6 
7 
8 

Sawtooth 

SYNC Rs 
3 

[s 

4 

Function 

Vs 
V~max 
Vref 
Synchronization input (SYNC) 

l Logic + driver "-

\ Te 

, ;.<,0[ 
~ 

] 
.. 

V,mQx 

6 
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Schematic circuit diagram for motor control using TLE 3104 

The tachogenerator supplies a voltage, which is rectified and stabilized 
and then fed to input Vcontrol. 
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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 

I 
.. I 1 

loglc+drlver I 

lfo~ R, 
11011 

'Ct 
7 VREF I Voltage supply j I Sawtooth 

I l 
"I 100kQ 145Vr 

~ Vs .L SYNC Rs [s V..,max 

5 1 8 3 4 6 
-

180 kQ 51 k Q ~ 100pF 
21nFT 

16V-

TXD 10K~~ ~1 =;: ~o1tt_ t R, Rs'lll.( 15011 '" 18 kl1 1.1 Mil 0 
1W ~ 

:; 

1N 4005 0, 

~ 1 

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 typo 
• 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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Block diagram 

Supply 

5 

J 95kr2 

3 

Inputs 

2 

Divider 
potential 6 

Inputs 

Figure 1 

854 

------< 

~ Amp 1 

~1 

TLE 4201 

~"-.t Amp 2 

BOdS 

/ 
]87kr2 

4 
GND 

~ 
OdB 

v( 

Power 
limiter 
and 
temperature 
protection 

~ 
o dB 

V 

TLE4201 A 
TLE 4201 S 

1 Output Q1 

9 Output Q2 



Pin configuration 

TLE4201 A 
Pin No. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 to 18 

TLE4201 S 
Pin No. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

Circuit description 

Function 

Output of 1 st amplifier 
Inverting input of 1 st amplifier 
Non-inverting input of 1 st amplifier 
Ground 
Supply voltage 
Divider potential 
Non-inverting input of 2nd amplifier 
Inverting input of 2nd amplifier 
Output of 2nd amplifier 
Ground; to be connected to pin 4 

TLE4201 A 
TLE4201 S 

The Ie 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 Vs, and in a maximum input differential voltage of I Vs 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 Ie against 
motor short circuits and ground short circuits. An internal overtemperature protection protects 
the Ie against overheating in case of failure due to insufficient cooling or overload. 

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

Application 

Figure 2 shows a window discriminator operation with the control voltage VI. 
The window within which the motor is to stop is set by R2. 

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

A B Output 

L L Motor stopped (slowed down) 
L H Motor turns right 
H L Motor turns left 
H H Motor stopped (slowed down) 
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Application circuits 

Operated as window discriminator 

~-------+-------------------o+~ 

5 
51kQ 

Digital control 
lor input signals applies: H ~ 0.6 Vs 

L~0.3 Vs 

[ .M 12V I O.3A 
100nF 

9 

~--------+-~------a+Vs 

, 5 

A 0-___ -=3+_-1 

2 

6 TLE 4201 

B 0-_+-..!.7+_-l 
9 

8 

Figure 3 
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Maximum ratings 
Tease = -35°C to 85°C 

Supply voltage Vs 
Supply voltage (I!> 50 ms) Vs 
Output current 10 
Voltage of pins 2. 3. 6. 7. 8 V 
Voltage of pins 1. 9 V 
Junction temperature 7j 
Storage temperature Tstg 

Thermal resistance 
TLE 4201 S: system-air RthJA 

system-case RthJC 
TLE 4201 A: system-air1) RfuJA 

system-PC board1) RthJA1 

Operating range 

Supply voltage Vs 
Case temperature Tease 
Voltage gain Gv 
(at negative feedback with external components) 

Characteristics 
Vs =13 V. Tease = 25°C 

Supply current 
Open-loop voltage gain 
Input resistance 
Saturation voltages. 
source operation 

sink operation 

Rise time of Va 
Fall time of Va 
Turn-on delay time 
Turn-off delay time 
Input current 
(pins 2.3.7.8) 
Input offset voltage 

1) see figure 8 

Is 
Gvo 
RI 

Va10 

VQ20 

f, 
ff 
fon 
foff 

II 
VIO 

Test 
conditions 

Figure 4: S = 1 
f=500 Hz 
f= 1 kHz 
Figure 5: ~ 
Ia=0.3A 1 
IQ = 1.0 A 1 
IQ =-0.3A 2 
IQ =-1.0 A 2 
Figure 4 and 6 
Figure 4 and 6 
Figure 4 and 6 
Figure 4 and 6 
Figure 5 
V2•3, 7,8- 0 
Figure 7 

Lower 
IimitB 

-0.3 
-0.3 

-55 

3.5 
-35 
25 

Lower 
IimitB typ 

20 
80 

1 5 

1.0 
1.2 
0.35 
0.7 
1.5 
1.5 
3.0 
1.5 

1,5 
-20 

Upper 
limit A 

25 
36 
2.5 
Vs 

150 
125 

65 
8 
60 
441) 

17 
85 

TLE4201 A 
TLE4201 S 

V 
V 
A 
V 
V 
°C 
°C 

K/W 
K/W 
K/W 
K/W 

V 
°C 
dB 

~ 

Upper 
limit A 

30 mA 
dB 
MQ 

1.1 V 
1.6 V 
0.5 V 
1.0 V 

!-Is 
!-Is 
!-Is 
!-Is 

3.0 !-IA 
20 mV 
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Test circuits 

5 

2 

SOOQ 
o 1 

3 

500Q 6 TLE 4201 

8 

1 ~ 7 

I 51kQ 

Figure 4 

5 

2 

Sl 
6 TLE 4201 

8 

7 

9 

+ Vs 

100IJF rOOnF 

220nF 

f-i 

Va lSQ 
9W 

9 f---; 
220nF 

+Vs 

rOonF lOOIJF 

1 Val 

~~ .. _.~2 
~1 

lOW I 
I 
I 
I 

J VQ2 
: 

~~~~~~±~~~~~~~~_J 4 
L _________ _ 

Figure 5 
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Pulse diagram 

0.5 VI / 
/ 

v 
0.9 Va 

0.5 Va / 
0.1 Va / 

Va 

f 
/I 

-.J tr -

- t on l-

Figure 6 

\ 
\ 

\ 
1\ 

1\ 

- t f L 
- t off 

l-

TLE 4201 A 
TLE 4201 S 
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Test and measurement circuit 

+ VS/2 

4.9SkQ 

S 

2 

Vro t 

free TLE 4201 

7 

VIa ~ 
8 

4 
4.9SkQ 

lOOIlF 

SOQ SOQ 

- VS/2 

Figure 7 
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Thermal resistance of TLE 4201 A 

TLE4201 A 
TLE4201 S 

Thermal resistance, junction-air, Rth JA 1 (standard) versus side length I of a square copper­
clad cooling surface (35 11m copper plate) 

Rth JA (/- 0) - 60 KJW 
Tamb:S; 70 0e 
Pv-1 W 
substrate vertical 
circuit vertical 
static air 

1.0 ~----~----~ 

RthJAlIl1 

RthJAII=OI 

f 

Figure 8 

0.6 I------J-...----~ 

o so 100 mm 

1-
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Integrated Hall-Effect Switch 
for Alternating Magnetic Field 

Preliminary data 

TLE4901 F 
TLE4901 K 

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

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

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

Features 

• Low switching thresholds 
• High interference immunity 
• Overvoltage protection 
• Large temperature range 

863 



Pin configurations 

TLE4901 F 

Sensor Position 

VsGNDQ 

Dimensions in mm 

Pin description 

TLE4901 F 

Pin Symbol Function 

1 Vs Supply voltage 
2 GND Ground 
3 Q Output 

864 

TLE4901 K 

Q 

Q 

TLE4901 K 

Pin Symbol 

1 Vs 
2 Q 
3 GND 

Function 

TLE4901 F 
TLE4901 K 

Supply voltage 
Output 
Ground 



Block diagram 

VI 11--_---, 

TLE4901 F 
TLE4901 K 

.---_---13 Output 

GND 2~~~~~-------------+-------------------·--~ 
Protection 
Circuit 

Protection 
Circuit 
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Maximum ratings 
TA =-30 to 125°C min 

Supply voltage Vs -1.2 
Output current 10 
Junction temperature 7j -40 
Storage temperature Tstg -40 

Thermal resistance RthSA 
system-air 
Flux density B -co 
Output voltage Va 
B<BoFF 

Operating range 
Supply voltage Vs 4.5 
Output current 10 
Ambient temperature TA -30 

Characteristics 
Vs =14 V; TA =-30 to 125°C 

Test conditions 

Magnetic flux density2) 
Operate point BON TA -Oto 70 0 e 

TA --30 to 100 0 e 
TA --30 to 125°e 

Release point BOFF TA-O to 70°C 
TA --30 to 100°C 
TA --30 to 125°C 

Hysteresis TLE 4901 F BHy 
(BoN-BoFFI TLE 4901 K 

Output leakage current lalk fl<BoFF;VOH-30V 
TA -25°C 

Supply current Is B<BoFF 
B>BoN 

Output saturation voltage Va •• t 10 -10 mA 
Rise time tLH la- 1OmA 
Fall time tHL 10 -10 mA 

max 

30 
40 
150 
135 

240 

+00 
30 

30 
32 
130 

Test 
circuit min typ 

2 
-20 
-22 

2 -25 
2 2 

4 

2 

TLE4901 F 
TLE4901 K 

V 
mA 
°e 
°e 

KIWI) 

V 

V 
mA 
°e 

max 

20 mT3) 
22 mT 
25 mT 

mT 
mT 
mT 

15 mT 
15 mT 
10 IJ.A 

13 mA 
14 mA 
0.4 V 

1 IJ.s 
1 IJ.s 

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. 
I) 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)lmT-l0G 
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Measurement circuits 

B 

Figure 1 

1 110 eDt, -- ~----oV 
2 " 

1 

Figure 2 

Figure 3 

TLE4901 F 
TLE4901 K 
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Application circuit 

i-=--+--+---o Vc 

nE4901 F 
TLE4901 K 

For optimum efficiency of the integrated overvoltage protection, it is suggested that a 
resistance Rs of approx. 1000 be provided in the component's power supply to limit the 
current. 

Figure 4 

Pulse diagram 

I 
I 

I -r-----
IBor 

-I 

I i 

I'I~ L 
-I 

figureS 
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Integrated Hall-Effect Switch 
for Unipolar Magnetic Field 

Preliminary data 

TLE4903 F 

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 Ie 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 

Sensor Position 

~ -t~ 0 

~. 

3_1_ I 

~~11 
Vs GNOQ 

Dimensions in mm 

Pin description 

Pin 

1 
2 
3 

Symbol 

Vs 
GND 
Q 

Function 

Supply voltage 
Ground 
Output 
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TLE4903 F 

Block diagram 

V,11--...... ---, r----.-----j 3 Output 

GND 2r-~~~~------------~-------------------~--~ 

870 

Protection 
Circuit 

Protection 
Circuit 



Maximum ratings 
TA =-30 to 125°C 

Supply voltage 
Output current 
Junction temperature 
<70000 h 
Storage temperature 

Thermal resistance 
system-air 
Aux density 
Output voltage 

Operating range 
Supply voltage 
Output current 
Ambient temperature 

Characteristics 
Vs -14 V; TA =-30 to 125°C 

Magnetic flux densityl) 
Operate point 

Release point 

Hysteresis 
BON-BoFF 

Output leakage current 

Supply current 

Output saturation voltage 
Rise time 
Fall time 

min 

Vs -1.2 
10 
7j -40 

Totg -55 

RthSA 

B -00 

Va 

Vs 
1

4
•
3 10 

TA -30 

Test conditions 

BON TA -Oto70°C 
TA --30 to 100°C 
TA --30 to 125°C 

BOFF TA -Ot070°C 
TA --30t0100°C 
TA --30 to 125°C 

BHy 

10Ik B<BoFF;VOH-24V 
TA -25°C 

Is B<BoFF 
B>BoN 

VOoat 10 -30 mA 
tLH 10-10mA 
tHL 10 -10 mA 

TLE4903 F 

max 

30 V 
40 mA 
150 °C 

125 °C 

240 K/W 

+00 

30 V 

30 V 
25 mA 
125 °C 

Test 
circuit min typ max 

24 46 mT2) 
18 52 mT 

2 17 53 mT 
17 31 mT 
11 37 mT 

2 10 38 mT 
2 7 15 mT 

10 I-IA 

1 13 mA 
1 14 mA 
2 0.4 V 

1 I-Is 
1 I-Is 

Reliability and IIle time 01 the IC are assured as long as the Juncllon temperature does not exceed 125 ·C. Though 
operation 01 the IC at the given max. Juncllon temperature 01 150·C Is possible, a continuous operation at this rating 
could nevertheless impair the reliability 01 the IC considerably. 
1) The magnetic parameters are specilled lor a homogenous magnetic field at the sensor center as per Ilg. 3. 
2) 1 mT-l0G 
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Measurement circuits 

B 

Figure 1 

B 

Figure 2 

Figure 3 
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TLE4903 F 

Application circuit 

Vs 

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

Figure 4 

Pulse diagram 

I I 
I I I I -t I T----- I 

IBT I 
I 
I 
I 

I I I 
I I 
I I 

I'H 
I 
I 
I 

L 
_t 

FigureS 
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FM TunerlC TUA 1574 

Preliminary Data DIP 18 

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

Features 
• double-balanced mixer 
• AGe generation 
• strictly symmetrical RF parts 
• 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 Ie rovides a pre-stage control by 
means of narrow and wideband information and an IF post amplificication_ 

o double-balanced mixer 
o AGe 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 AGe stage integrated for pre-stage control generates combined wide and narrowband infor­
mation. The Ie also includes a reference voltage source and a stand-by switch_ 

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

Pas. Maximum rating for 
ambient temperature 

Tamb = + 25°C 

1 Supply voltage 
2 Mixer 
3 Stand-by switch 
4 Reference voltage 

Symbol min max 

V1s -0.3 +13.5 
V16, V17 +25 
V1l -0.3 + 13.5 
Vs -0.3 +7 

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

unit 

v 
V 
V 
V 
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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 V'5 7 12 V 
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 tamb =25°C and Vs58.5V. 

Pos. Parameter Symbol Measurement Min Typ Max Unit 
circuit 

Current Consumption 1,5 14 23 28 mA 
(without mixer) 

2 Reference voltage 4.2 V 
Mixer 

3 Third order Ip3 115 dB/JlV 
4 Noise figure F 11 dB 
5 Mixer gain V 14 dB 

Oscillator 
6 DC characteristics V7, Vs 1.3 V 
7 DC characteristics UB 2 V 
8 Interference M 2.2 Hz 
9 Output signal 750 25 MV.ff 

10 Output signal open Vg 110 mVelf 
11 Output impedance Rg 2.9 kO 

Control voltage generation 
12 Control voltage V,s 0.5 (VP-0.3) 0.3 V 

for prestage 
13 Output current -/,s 50 JlA 

(V3=Oor V,2=550V 
and V,s = Vp/2) 

14 Output current I,s 2 ... 5 mA 
(V3 = 2V and V'2 = 1V) 

15 Narrowband-control V'2 500 mV 
threshold when 
V3=2V) 
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TUA 1574 

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 tamb =25°C and Vs58.5V. 

Pes. Parameter Symbol Measurement Min Typ Max Unit 
circuit 

16 Wide band control ViHFEMK2 19 mV 
threshold when 
V12=0.7V 

Linear IF amplifier 
17 Input DC voltage V13,14 1.2 V 
18 Output DC voltage V10 3.5 V 
19 Input resistance Ri13 300 n 
20 Input capacitance Ci13 13 pF 
21 Output impedance R10 300 n 
22 Output capacitance Cm 3 pF 
23 Voltage gain Gv 30 dB 
24 Noise figure F 6.5 dB 

at Rs=300n 
25 Reference voltage Vs 4.2 V 
26 Stand·by Vn 3.3 ... VS V 
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Block diagram 

878 

sym­
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H 

u, 
o 

u, 
o 

H 

wide­
bandAGe 

TUA 1574 STANO-B 

switch 

TUA 1574 

Inband-AGC 

decoupling 
oscillatoroutp·ut 



TUA 1574 

Pin functions 

Pin 1/2: RF input for mixer: 
low impedance (basic circuitry) input directly to the mixer pair. 

Pin 3: Input for wideband information: 
RF signal is present after pre-stage selection. Strong adjacent channel transmitter 
activates control. 

Pin 4: Ground: 
Decoupling should be referenced to this pin. 

Pin 5: Reference voltage: 
To be decouple to pin 4. 

Pin 61718: Oscillator: 
3 point oscillator with low levels especially for tuning vector diodes. 

Pin 9: Decoupled oscillator output: 
Buffered output specially designed for synthesizer. 

Pin 10: Output IR driver: 
Output with 3000 corresponding to impedance of conventional IF ceramic filters. 

Pin 11: Stand-by switch: 
The tuner is activated when this pin is tied to ground. 

Pin 12: Input for narrowband information: 
Field strength information of inband signal is forwarded to this pin for use in pre­
stage control. 

Pin 13/14: IF driver input: 
IF Signal is forwarded to mixer via selection. 

Pin 15: Supply voltage: 
Pin should be RF decoupled against pin 4. 

Pin 16/17: Mixer output: 
Symmetrical open collector output. 

Pin 18: C output: 
Output can be used as current output (pin diodes) 
or as voltage output (for bipolar 
andlor field effect transistors. 
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Application circuit 

Vs 
I 

TUA 1574 

VTun 

880 

TUA 1574 

STAND - BY 

SWITCH 

from IF-part 

I 
I 

'--------,.. 
PLL 



lVTuner Ie TUA2000-4 

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. 

RFsection 

• 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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TUA2000-4 

Maximum ratings 

Supply voltage range Vs -0.3 to 16.5 V 
V3:$:VS 

Reference voltage V3 -0.3 to 8.3 V 
VS;;>:V3 

Voltage at pin 1. 2 11,.2 -0.3 to 16.5 V 
V3:$: V1.2 

Voltage at pin 8. 9 VS . 9 -0.3 to 16.5 V 
V3:$:Va.9 

Voltage at pin 14 V14 -0.3 to 16.5 V 
VI4 :$:VS 

AC voltage at pin 4. 5. 6.11. 12.13.15 Vrms o to 0.5 V 
Junction temperature 7j 150 °C 
Storage temperature range Tstg -40 to 125 °C 

Thermal resistance (system -air) RthSA 80 KlW 

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

Operating range 

Supply voltage Vs 9 to 15 V 
Reference voltage V3 7.2 to 8.2 V 
Input frequency - mixer section fM 12/1~ 10 to 400 MHz 
Input frequency of the UHF IF amplifier fUHF11 10 to 400 MHz 
Input frequency of the SAW amplifier f lF15 10 to 400 MHz 
Oscillator am plifier 'OSC4.5 10 to 400 MHz 

depending on the oscillator 
circuitry at pin 4. 5 

Voltage at pin 1. 2. 8. 9 Vt•2•a.9 9 to 15 V 
Output frequency of the mixer/UHF 'IF M/UHF 8/9 10 to 400 MHz 
Output frequency of the SAW amplifier 'IF 1. 2 10 to 400 MHz 
Ambient temperature TA Oto 70 °C 
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TUA2000-4 

Characteristics 
Vs =12 V; V3 =7.5 V; TA =25°C min typ max 

Total current consumption 110.1.2. B. 9.3 
114 =0; V3 =7.2 V; Vs =9 V 37 49 60 mA 
114=0; Vs=12V 40 52 64 mA 

Current consumption at pin 3 13 14 19 25 mA 
114 =0 

Output characteristic !JIB. 9 100 IJA 
VB•9 =9-15V; V3=7.8V 

Output characteristic !JI1.2 200 IJA 
V1.2 =9-15 V; V3 =7.8 V 

UHF switching voltage V14UHF 7 Vs V 
VI (u) = -25 dBm 
Voz-5 dBm; 'IF =36.15 MHz 

VHF switching voltage V14 VHF 0 3 V 
VI (u) = -25 dBm 
Vo~-30 dBm;'1F = 36.15 MHz 

Mixer gain G60 25 27 29 dB 
Bd I; VI (RF) =-40 dBm; 
'RF =60 MHz; 'IF = 36.15 MHz; 
RG12/13 = 100 Q; 
refer to response characteristic page 750 

Mixer gain G220 25 27 29 dB 
Bd III; VI (RF) =-40 dBm; 
'IF = 36.15 MHz; RG 12113 = 100 Q; 
refer to response characteristic page 751 

Mixer noise NF60 13 dB 
Bd I. white noise 
RG 12113 = 100 Q; refer to response characteristic page 750 

Mixer noise NF220 14 dB 
Bd III; white noise 
RG 12/13 = 100 Q; refer to response characteristic page 751 

Gain UHF input VUHF 31 33 35 dB 
VI (u) =-40 dBm; V14 = Vs = 12 V 
'RFU = 'IF = 36.15 MHz; 
RG11 =200 Q; refer to response characteristic page 751 

Noise figure UHF input NFuHF 7 dB 
V14 = Vs =12 V; white noise 
RG 11 = 200 Q; refer to response characteristic page 751 

Oscillator turn-on drift 'osc -10 -250 kHz 
VD = 28 V; t = 0-500 ms; 
Bd II; 'osc=216 MHz 

Oscillator turn-on drift 'osc -10 -450 kHz 
VD =28 V; t =0-10 s; 
Bd II; 'osc=216 MHz 
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Additional application data 
Differential input resistance1) 

Differential input capacitance1) 

IF input resistance1) 

IF input capacitance1) 

UHF input resistance1) 

UHF input capacitance1) 

Interference voltage resistance Bd 12) 

mN=l%; mint=80%; 
fint = fN ± 15 MHz 
fmod =1 kHz; fN =65 MHz 
refer to response characteristic 

Interference voltage resistance Bd 11 2) 

mN = 1%; mint = 80%; 
fint = fN ±15 MHz 
fmod = 1 kHz; fN = 220 MHz 
refer to response characteristic 

Note on characteristics 

R12113 

C12/13 

R15 

C15 

Rl1 
C11 

Vint (EMF/2) rms 

Vint (EMF/2) rms 

min typ 

3 
2.7 
2 
3.9 
2.2 
3.4 
38 

30 

TUA2000-4 

max 

kQ 
pF 
kQ 
pF 
kQ 
pF 
mV 

mV 

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 

\l;nt 12/13 '" \l;nt (sourco/2) X 2 x {2 

1) Measured S parameter values converted to Y parameters 

2) See: Measurement configuration to measure cross modulation 
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TUA2000-4 

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. 

RFsection 

• 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 

885 



TUA2000-4 

Plug-in location plan 

PCB layout of test and measurement circuit 1 
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TUA2000-4 

Block diagram 

16 15 14 13 12 11 10 9 

3,3k!1 3,3k!1 

TUA 2000-4 

2 4 5 6 
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TUA2000-4 

Pin description 

Pin 

1 
2 
3 
4 

5 

6 
7 
8 
9 

10 
11 
12 
q 
14 
15 
16 

888 

Function 

"Open collector" output of the IF SAW driver 
"Open collector" output of the IF SAW driver 
Input for external reference voltage 
Low-ohmic collector output to the high reference point of a parallel 
resonant circuit 
High-ohmic base input to the high reference point of a parallel 
resonant circuit 
Oscillator signal output for counter connection 
GND 
"Open collector" output of the mixer 
"Open collector" output ofthe mixer 
Supply voltage 
Asymmetrical IF signal input for the UHF IF signal 
Mixer high-impedance differential input 
Mixer high-impedance differential input 
Switching voltage input for the VHF-UHF switch selection 
Asymmetrical signal input of the IF SAW amplifier 
GND 



TUA2000-4 

Test and measurement circuit 1 

I [, 

R, 

10 9 

L7 

TUA 2000-4 [2 
L8 

L_ 

3 4 5 8 

1['0 ['8 ['9 

~ R2 .. :r. X 1 :r URV 4 
V 

01 
02 R3 . 

VO 

T[2' R_ 
0 

I[,_ 

l" 
ill 

05 R" 
50n II 

['5 

L3 [13 H 

r Choke 
R6 R7 

T[" 
889 



Notes on test and measurement circuit 1 

Response of passband curve for operation in VHF band I 
fRF =60 MHz ±10 MHz; V'4 -0 V; Vi (REF)--40 dBm; ref. level =-10 dBm 
gain test point fRF - 60 MHz; flF - 36.15 MHz 

2dB/div 

I 
7 
II 

- 1--" 
I 

7 
'--

7 
) 

CENTER 36.15 MHz 
RES BW 300 kHz 

V I'-... 

Explanations to diagrams 

........... 

\ 
\ 
\ 

--- . 

. l--~ --

t- ---, ... 

VBW3MHz 

1\-
\ 

~ 

1\ 
SPAN 20,00 MHz 

SWP 75 s 

2 dB/div = 2 dB/division of Y axis 
Center 36,15 MHz. = center frequency of display at IF = 36,15 MHz 

TUA2000-4 

RES BW 300 kHz = resolution bandwidth of spectrum analyzer is 300 kHz in its IF section 
VBW 3 MHz = video bandwidth in IF 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 axis is 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 III 
fRF =220 MHz±10 MHz; V14 =OV; Vi (RF) =-40 dBm; ref. level =-10 dBm 
gain test point fRF = 220 MHz; 'IF = 36.15 MHz 

2dB/div 

/ 
/ 

1/ 

/ 
/ 

/ 
CENTER 36,15 MHz 

RES BW 300 kHz 

I,.., I,.-.." 
......... r-

.~ 
\ 

-~--

I 
1 

! ! 
I 

VBW 3 MHz 

I-- -

1·--

._. -

'\ 
\ 
\ 
--\ 

SPAN 20,00 MHz 
SWP 75 s 

Response of passband curve for operation in VHF IF position 
fRFU = 36.15 MHz ± 1 0 MHz; V, 4 = 12 V; \II (RF) = -40 dBm; ref. level = 0 dBm 
gain test point fRFU = 'IF = 36.15 MHz 

2dB/div 

/ 
I 

1/ 
, 

/ 
/ 

/ 
CENTER 36,15MHz 

RES BW300kHz 

I---V 

\ 
\ 

VBW 3 MHz 

1\ 
\ 
\ 

l 
SPAN 20,00MHz 
SWP 755 

TUA2000-4 
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Notes on test and measurement circuit 1 

Between pin 4 -C18 - 01 - 02 -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-1 09 30 to 500 MHz 
C=oo;Rgc =50Q 
0=180 0 ;Rgo=50Q 

Attenuator: X1 = 6 dB 

Bd I 58 to 85 MHz 
Bdll 110t0216MHz 
Bd III 200 to 400 MHz 

I II III 

Band I -12V X X 

Band II -12V +12V X 

Band III -12V +12V +12V 

892 

Transformer Tr 2: 

50/200 Q unbalanced 
3 turns bifilar on core material 
B62152-A7-X1 

TUA2000-4 



TUA2000-4 

Notes on test and measurement circuit 1 

Part list 

Resistors: 

R, 10 Q 
R2 47 kQ 
R3 47 kQ 
R4 10 kQ 
R5 2.2 kQ 
Rs -100 kQ 
R7 -100 kQ 
Re -100 kQ 
Rg -400 Q 
R,,- 2.2 kQ 

capacitors: 

C, 1 nF Chip capacitor 
C2 15 pF STYROFLEX 
C3 1 nF STYROFLEX 
C4 10 pF STYROFLEX 
C5 47 pF STYROFLEX 
Cs 1 nF Chip capacitor 
C7 1 nF Chip capacitor 
Cs 1 nF Chip capacitor 
Cg 1 nF Chip capacitor 
C,o - 10 nF Chip capacitor 
C" - 82 pF Chip capacitor 
C'2 - 2.2 pF Chip capacitor 
C'3 - 1 nF Chip capacitor 
C'4 - 1 nF Chip capacitor 
C'5 - 1 nF Chip capacitor 

Diodes: 

01 -88505 G 
02-88609 
03-88609 
04-8A282 
05-8A282 
06 - 8ZX 97 C 75 V 

Coils: 

IC: 

TUA2000-4 

L, - 4 turns; core 0 2 mm; wire 0 0.5 mm; CuL 
L3 - 5 turns; core 0 4 mm; wire 0 0.5 mm; CuL 
L3 - 9 turns; core 0 4 mm; wire 0 0.5 mm; CuL 
L" L2, L3 - air-core coils 
L4 - 2.5 turns; CuLs wire 0 0.25 mm 
Ls - 2*6 turns; CuLs wire 0 0.25 mm 
L7 -15 turns; CuLs wire 0 0.25 mm 
L5 - 2*4.5 turns; CuLs wire 0.25 mm 
L6 - 3 turns; CuLs wire 0 0.25 mm 
Coil formers of L4ILe, L7, L51Ls 
Vogt filter set 10*12 
5140500000 
Catalog p. 41-8 

Chokes: 

Ch -10 I1H 

C'6 -150 pF Chip capacitor (Trapezoidal cap.) 
C17 - 27 pF Chip capacitor (Chip capacitor) 
C,s - 6.8 pF Chip capacitor (Chip capacitor) 
C,g - 33 pF Chip capacitor (Chip capacitor) 
C20 - 1 nF Chip capacitor 

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. C2, - 10 nF Chip capacitor 

Ouring 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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TUA2000-4 

Test and measurement circuit 2 

S Parameter S Parameter S Parameter 
Measurement Device Measurement Device Measurement Device 

Zo= 50 (1 Zo = 50 (1 
c---

Zo=50(1 
S 11 511,512,521, S22 511 Vs 

10nF 

H H H H H: 

1 t1nF 
= 

:=lnF t1nF t11nF 

19 15 114 13 12 11 10 

] TUA 2000-4 

11 
2 3 14 15 16 7 18 

V3~7.5V 

±10nF 

--

For the determination of the input admitlancevalues of pins 11, 12,13, 15 
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Test and measurement circuit 3 

Measurement configuration to measure cross modulation 

Jamming Station 
SMSIIR&S 
Variable 
Level 

Carrier Modulated 
with 80% 
mint~80% 

lint ~ IN ± 30 MHz 
1M ~ 1 kHz 

Wanted­
Signal 
Generator 
SMS2I1R&S 

Inl ~ 65 MHz ~ Band I 
In2 ~ 220 MHz ~ Band III 

Unmodulated 

a ~ 6 dB Attenuator 

D.U.T. 
TUA 2000-4 
According to Test and 
Measurement Circuit 1 

:@:<:=100QPin12/13 

lli2/13 = V;nt 150urco/2) 2 '.,f2' 
applies to quasi no-load of the 
transformer output and 2 x 50 Q 
source impedance 

V;nt (EMF/2) 
VN ~10 mV 

Configuration According to 
Current Specs 

8~ 1MHz 

FAM Adjustment 
a) MAN ..... IIF ~ 36.5 MHz 
b) AF Filter HP 300 Hz 

TP 3 kHz 

c) Detector P + 
d) AF Frequency 
e) mN~1% 

TUA2000-4 
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Interference voltage for 1 % cross modulation 
V;nt =EMF/2; mint =80% 

dB/J.lV 
120 

r 110 

100 

90 

80 

70 

60 

1\ 
I' 

-30 -25 -20 -15 -10 -5 

Bdl 

dB/J.lV 
120 

T 110 

100 

90 

80 

70 

60 

I 

1\ 
\ 
'-

-30 -25 -20 -15 -10 -5 

Bd III 
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Television Tuner TUA2005 
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. 

RFsection 

• 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 

RFsection 

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 

Vs 

-115 

V1 

V2 

Va 
Vg 
V10 

C15 

C3 

min 

-0.3 

0 

-0.3 
-0.3 
V14 

V14 

-0.3 

0 
0 

TUA2005 

max Remarks 

14 V 

2 rnA 

1 V,-1010 13." 

Vs V 
Vs V 
Vs V 
Vs V 
Vs V 

100 nF 
1 !-IF 

Only the specified external components can be connected to pins 4. 5. 6. 11. 12. 13.16. 

Junction temperature 1j 150 °C 
Storage temperature range Tstg -40 125 °C 

Thermal resistance RthSA 80 K/W 
(system-air) 

Operating range 

Su pply voltage Vs 10 13.5 V 
Mixer input frequency fM 20 650 MHz 
UHF IF input frequency fUHF 20 650 MHz 
Mixer IF output frequency fMIF 20 650 MHz 
Oscillator frequency fosc 20 700 MHz 
Voltage at pin 8. 9 Va,g V14 Vs V 
Voltage at pin 1. 2 V1,2 5 Vs V 
Ambient temperature TA 0 70 °C 
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TUA2005 

Characteristics 
Vs=12V, TA=25°C 

Test conditions Test min typ max 
circuit 

SAW IF driver 

Current consumption I, +12 Vs = 12 V 17 22 28 mA 

Input impedance Z'6 S-parameter 2 3 kG 
measurement 

Input capacitance C'6 S-parameter 2 1.5 pF 
measurement 

Symmetrical I Z1I2 I S-parameter 5 50 100 200 G 
output resistance measurement 

Linearity V'6 ms =80%; fs =36.5MHz 3 250 mV 
(permissible input signal) total harmonic distortion 

of output signal 
Va is THO =1% 

Noise figure NF RG =200 Q 4 10 dB 

Gain G RL =RG =50 Q 3 -16 dB 
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TUA2005 

Block diagram 

Q):; 
Cla ro-_ :J 

'" 0- rna 
~ ~ 
Q) Q) 
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Pin description 

Pin 

1 
2 

3 
4 
5 
6 

7 
8 
9 

10 
11 
12 
13 

14 
15 
16 

904 

Function 

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 voltage 
High-impedance asymmetrical IF input of SAW driver 
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Signal Generator Signal Generator 

50n .----. H H '---' 

+Vs 
VHFIUHF 

10 pF Switch-Over 

Hh 
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=l=10nF 

16 15 

2 

Switching 
Voltage Bd 1/111 

9 

=l==1nF =l=1nF =1= 1nF HH 
10 9 --9-~ 

14 13 12 11 
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Measurement circuit 2 

Zo =75(1 

SAW Driver 
TUA2005 

1 

+Vs=12V 

10nF 

H 

SAW 
Filter 

TUA2005 

The input reflection factor 516 is measured at 36.5 MHz for computing the parallel equivalent 
circuit. 

Measurement circuit 3 

Is =36.5 MHz 
IT = 1 kHz 
ms =80% 
THO ~0.4% 
Ra =50 Q 

906 

SAW Driver 
TUA 2005 

+Vs =12 V 

10nF 

H 

G 3203 

The input capacitance of 
the SAW filter is 
compensated with 
this coil 



Measurement circuit 4 

Transformer 1 nF 

SAW Driver 
TUA2005 

1 

+Vs-12V 

10nF 

H 

r=-:--:-_...,50n--200ni----lII----6---l 
Device to 
Measure 
Noise Figure 'i" 
e .. h 8970A J.. 

Measurement circuit 5 

The input capacitance 
of the SAW filter 
is compensated 
with this coil 

G 3203 

+Vs=12V 

10nF 

1nF 16 

fa 
SAW Driver 
TUA2005 

1 

o 

The 4-pole matrix SII. S12. S21' S22 
is measured at 36.5 MHz for 
computing the "It equivalent circuit 

H 

1nF 1nF 

Network Analyzer 

SAW Filter 
OFWG3203 

TUA2005 

I 
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Measurement circuit 6 

+Vs=12V 

1 
I ±10nF (I 
I 10mH 110m 
I I 

H 

19 

TUA 2005 

18 

==1nF ==1n F 

I 
Network Analyzer 

The 4-pole matrix 581 , 582• 591 , 592 is measured at 100 MHz 
for computing the output capacitance. 
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Measurement circuit 7 

Measurement of static output impedance 

v 

A l--...--o+Vs 

8 
LI 1.183 

Z83= Llla3 A 

LI V93 V 
Z93= LlI93 

12 --J-----------~ 
11--r-~ ! 

I I 

r-LlV----j 
1 I 
I I 

9,5 13,5 

------ V93 ( V 83 ) 

IV) 

TUA2005 
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LED Driver for Light Spot Displays UAA170 

DIP 16 

IC for driving 16 light emitting diodes. Depending on the input voltage, the individual LEOs 
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 LEOs 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 LEOs can be driven. 

Maximum ratings 

Supply voltage Vs 18 V 
Input voltages V11 , V12, V13 6 V 
Load current 114 5 rnA 
Junction temperature 1j 150 °C 
Storage temperature range Tstg -40 to 125 °C 

Thermal resistance (system-air) RthSA 90 K/W 

Operating range 

Supply voltage range (LED red)1) Vs 111t018 
1 ~C Ambient temperature range Tomb -25 to 85 

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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UAA170 

Characteristics (VS = 12 V; Tamb = 25 °e) 

min typ max 

Current consumption (114 = 0; 116 = 0) Is 2 4 10 mA 
Control input current 111 -2 IlA 
Reference input current 112,113 -2 IlA 

Voltage difference Ll V12/13 1.4 6 V 
Voltage difference for 
smooth light transition LlV12/13 1.4 V 
Voltage difference for 
abrupt light transition LlV12/13 4 V 
Voltage difference LlV12/13 4 V 

Stabilized voltage 114 = 300 IlA V14 5 6 V 
114 = 5 mA V14 4.5 V 

Reference input voltage Vrefmax 1.4 6 V 
Vrefmin 0 4.6 V 

Tolerance of forward voltages of LlVo 0.5 V 
LEOs, mutually 
Output current for LEOs L:10 25 mA 

Test circuit 

10kll +12V 

[~ 
16 115 14 13 T12 11 10 r;-

P UAA 170 

1 ~ 2 3 4 5 6 7 8 

~t- >-rft-~ ~>->-~ 
'fL.L _LIl.l~':'l ,IF'- ,l ,IF' 

'----
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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 LEOs. 

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 Vcontrol 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. .1V12113 defines at the same time the light transition between two diodes. With 
.1V12/13 approx. 1.4 V, the light point glides smoothly along the scale. With increasing voltage 
difference, the passage becomes more abrupt. With .1V12/13 approx. 4 V, the light point 
jumps from diode to diode. 
Input voltages beyond the selected indication range cause the diodes 01 or 016 respec­
tively, to light up, identifying only that the range has been exceeded. 

Block diagram 

T 

1 
Ground 

V, 
15 

Vstab 

14 
Vref max 

13 

4 

Vref min 

12 

Matrix 

Vc.ontrol 
11 

6 

Vs 
10 

8 
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Indication for smooth transition UAA 170 

016 
015 
014 
013 

r--1.4V---

'" 012 
8 011 
~ 010 
00 9 
~ 08 

o 7 
o 6 
o 5 
o 4 
o 3 
o 2 
o 1 

I 

Vrefmin= Vcontrot min Vcontrot 

Indication for abrupt transition UAA 170 

gl~l 
014 
013 

'" 012 
8 011 
-' 010 
't; 09 
~ 0 8 

o 7 
o 6 
o 5 
04 ...0-

o 3 ...0-

o 2 -0. 

01 ---
)) 

~tfmin= Vcontrol min 

914 

4.0V 

-0-

.... 
-0-

...0-

...0-

- r-

~ontrot 

...0-

UAA170 

Vrefmax = Vcontrol max 

----
...0-

...0-
-0-

...0-

...0-

vref max= ~ontro' max 



Brightness control 

Phototrnnsistor 
or resistor 
as required 

16 

UAA170 

UAA 170 

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 If approx. 
o 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 LEOs can be 
adjusted to the light fluctuations of the environment. 

Diode current versus base emitter resistance 
Vs = 12 V; Tamb = 25°C; V14 = 5.4 V; red LEOs 

rnA 
50~-~--

~~-~-~---~~~~-~-4~---4--4--+---

I 

30 

o 
o 10 20 30 40 50 60 70 

-Ra 
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UAA 170 

Operation of less than 16 LEOs 

Control of 9 LEOs 

161 1 1 1 1 1 1 r;-

~ UAA 170 

11 L ~8 
r r 

461 1-' 
+V 

Control of 11 LEOs 

161 1 1 1 1 1 1 [;-

~ UAA 170 

1 1 ~L 8 

11"LD 4 61 1- rlr ,L 
,~ 3xSA 127 
~ 

916 



l2_ 

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

Range of control voltage Vcont,ol = 0 to 5 V 
Voltage difference V,2/,3 = 2 x 1.2 V = 2.4 V 

UAA170 

Since the diodes 016 or 017 are permanently lit when the maximum or minimum voltages 
V,3 or V,2 adjusted by R3• R4• Rs. are exceeded or fall short the diodes should be covered. 
if necessary. 

VcantrGl Vs 
o to+sv .12V 

10k!! 56kQ 22kQ 6.2kll 22kQ 

I I ~~ 
R, 
56k!! 

T" 

lkQ lOkQ 

16 15 14 1l 12 11 10 r;-
lkQ I 

1'4 r;-1,6 15 Il 12 11 10 

P UAA 170 P UAA 170 

1 ~h~ 4 

5 6 L 8 1 z } 4 5 6 ~ 8 

r-o ~QIT 
D171 

'-d~ kr QIf~ Dll Dl2 D16 
LD461 I I I 1 'l T 

The figure shows an expansion of the circuit to 30 diodes with 2 ICs UAA 170. The diodes 
016 or 017 light permanently. when the reciprocal absolute ratings are exceeded. They 
should be covered. The reference voltage .dV12I13 = 2 x 1.2 = 2.4 V is derived from a stabilized 
dc voltage of typo 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 015 to 018. The control voltage Veont,ol 

is forwarded in a parallel mode to pins 11 via a divider R, : R2• The voltage divider is to be 
dimensioned according to the desired input voltage. With a divider current of 1= 100 IlA 
and a control voltage of Veont,ol = 10 V, the following is valid: 

R2 = L1 V,2/,3 .. 2.4 = 24 kQ and 
I 0.1 

R - Veont,ol - .a v, 2/13 = 7.6 = 76 kQ 
,- I 0.1 

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

step is then .aVcont,ot = 
10 V 
30 =O.16V. 
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LED Driver for Light Band Displays UAA180 

DIP 18 

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

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

Maximum ratings 

Supply voltage Vs 18 V 
Input voltage Va 6 V 

V16 6 V 
V17 6 V 

Storage temperature range Ts1g -40 to 125 °C 
Junction temperature ~ 150 °C 

Thermal resistance (system-air) R1hSA 78 K1W 

Operating range 

Supply voltage range Vs 11ot018 
1 ~C Ambient temperature range Tamb -25 to 85 
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Characteristics (VS = 12 V, Tamb = 25°C) . 

Current consumption (12 = 0) 
(without LED current) 
Input currents 
(V3-V16 < 2 V) 

Voltage difference for 
smooth light transition 
Voltage difference for 
abrupt light transition 
Diode current per diode 
Tolerance of LED forward voltages 

Measurement circuit 

10 k~ 

920 

+12V 

18 

~ RS[ 100 1MlI ] 
kll 

1 

.1: 
P, light band test 
Ii brightness test 

j 

T 

I 
J 1 kll 

~OOkll 

" v 

UAA 180 

UAA180 

min typ max 

~8 5.5 8.2 mA 

13 0.3 I!A 
116 0.3 I!A 
117 0.3 I!A 

V16/3 V 

V16/3 4 V 
10 10 mA 
.1Vo V 

" " ..... ." .... .... 
I v IV v v 

10 

L 



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 . .::lV16/3 defines at the same time the light passage between two diodes. With 
.::lV16/3 ~ 1 V, the light band glides smoothly along the scale. With increasing voltage difference, 
the passage becomes more abrupt. With .::lV16/3 approx. 4 V, the light band jumps from diode 
to diode. 

Each quartet must consist of identical diodes in orderto 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. 

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 rnA. 

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 rnA (BP 101 
not lit) and I, approx. 10 rnA (BP 101 fully lit). If pin 2 is open the diode current is 10 rnA. 

Block diagram 

15 14 13 12 11 10 

I 

LED driver unit 
I 

1 

4 

I 
I 
L ________ _ 

1 Supply unit 

-: r~,,: 1 : -I ,:":[ i 
~r-,,~~~rr~ ! 1 1 

_1- - - - - -- - - -- - - - t-
I Test data recording and processin 

Vcontrol.17 

Vref min 16 1 st row 2nd row 3 rd row 

1~ 

3 V ret max 

921 



UAA180 

Application circuit 1 

Vret min + Vs V[ontrDI 

// 2x LD 466 // ....... .... ... .... " ... ... ... ... ... " v IV " v lV v " " II" v v v 

18 17 16 15 14 13 12 11 10 

~ 
BP101 

R[ }Mrl P UAA 180 
I 

1 2 3 4 5 6 7 8L 

JR . .10 

+ V,ef max 

Depending on the actual maximum ratings, the resistances R1 to R7 can be varied widely 
as follows: 

R3= 8200 
R4 = 56 kO 
R5 = 220 kO 
Rs= 2.2 kO ... 100 kO 

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 LEOs. 
Otherwise the first diodes of the quartet switch off when their display range is exceeded. 
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UAA180 

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

Application circuit 3 

for field strength indication 

+12V 

lkll 

S.6V 

TCA 440 or 
TDA 1046, TDA 1047 
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Package Outlines 
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Package Outlines 

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

1,5max 

o,~ 

8 5 

~,.,." ~b 
Approx. weight 0.7 g 

Plastic plug-in package 20 A 16 DIN 41866 
16 pins, DIP 

20.2-0.3 
8 0.4mox 

Approx. weight 1.2 g 

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

045,0.1 

'=:1 
2,54 

h ~bx 17,6_0,3 

Approx. weight 1.1 g 

Plastic plug-in package 20 A 18 DIN 41866 
18 pins, DIP 

I T ~ - ~ - - - - 9' 0.4mox 
1----22.7_0.3---ii---

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 

.5: ~;17,6tO'21 

~=----I-i---~----r~f§ 
0,45.0·1 2,54 1,5mox :::1,2 

20 11 

10 
0,4mox 

1-----25.3.0.2---"r---

Approx. weight 1.5 g 

Plastic plug-in package 20 D 22 DIN 41 866 
22 pins. DIP 

c: ~--j 10.16'01 r-
~=---. --. --I--~-~--""'.~ ~ !(i 

0.45,0.1 1.5max 2.54 =1.2 t 9 I 
- ·01 I 

22 12 I0.16.',Z-j 

11 
0.4mox 

Approx. weight 2.1 9 

928 

Dimensions in mm 



Package Outlines 

Plastic plug-in package 20 B 24 DIN 41866 
24 pins, DIP 

12 0.4mox 
1------31.9_0.4 ------114---

Approx. weight 2.5 g 

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

----~.=~)( 
~
<~0~ 

o ~ 
m .,.; 
d 
<A 

. m 
----if-- --l 

2.54 1.5 max 0.45 -0.1 "'1.4 

28 15 

14 0.4 max 
1------35.9_0.4-------11---

Approx. weight 3 g 

r-15.24 ,O.I---: 
I 

Dimensions in mm 
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Package Outlines 

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

~--------50.9_o.s -----

Approx. weight 5.9 g 

Miniature plastic package (G) 
20 pins (SO 20 L) 

0,39 
20 

~ t:j 
Approx. weight 0.6 g 

930 

20 

Dimensions in mm 



Package Outlines 

Plastic power package 
with cooling fin and 9 pins, SIP 

'----22,7-0.l'---

Approx. weight 1.9 g 

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

<1>0,45 

Approx. weight 1.1 g 

Dimensions in mm 
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Package Outlines 

Piggyback 

I ~-.,., rh"· -.., • 1 
I I ! I I I I I I Jill II ! I rill i Jt f 
~ 

o 45,0,1 1,0,1:: 1 3 - -~ _..0...-"':;;' -
1--------~51,3-1---------<~ 

1-----31_1-----1 
40 21 

+++ 

+++ 
Dimensions in mm 

20 

Special package 

') Change to 130 ± 3 mm 
in preparation 

green block 
(Q) (OV) 

Approx. weight 8.5 g 
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Package Outlines 

Plastic package 
44 pins, PLCC 

1 44 
I 

{j} m 
i ~ ~ .-.-.t-----. ,..:. r-
I ';E t::~ 

.......... ~~"""I....,...,...=W 
-iLJL 

1,27 0,B1max 

Plastic package 
68 pins, PLCC 

168 

i ------+-_._. 
! I 'ill ! ; 

1,27 0,81 max 

4,3B,Q3 

Dimensions in mm 
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Package Outlines 

Ceramic package 
68 pins, C-CC 

1-----24,4_0,5 --~ 

17 

Identification for Pin 1 

Ceramic package 
88 pins, PGA 

88 

-033,4_0,7-----<-1 

934 

Dimensions in mm 



Package Outlines 

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

4xt7=6.8 

Approx. weight 2.1 g 

Transparent plastic miniature package 
Spins 

1.3,0 2 
···-fOoi··· 

I' Radiant­
I sensitive 
I 
; area 

Approx. weight 0.1 g 

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

4.1.7=6.8 

Approx. weight 2.1 g 

Plastic power package, similar to TO-220 
(with cooling strip and 7 pins) 

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 . 

Approx. weight 0.5 g 

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

4 
10_0.2 . 0.4mox 

Approx. weight 0:7 g 

936 

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

Approx. weight 0.7 g 

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

7 
17 6 _ 0.4mox 

• -0.3 

Approx. weight 1.1 g 

Dimensions in mm 



Package Outlines 

Ceramic package, C-OIP. 16 pins 

I 

1m~~ ... ~rt~.f:l 0_1. N 
I lIT"" 

--I f-.~ . -1 ~ I I 0.25'°.1 11--
2.54 15max 0.45<0.1 ~1.3 --17.62,0.6 f-.--. 

16 9 

fr_I~~~;:q 
Approx. weight 1.4 g 

Ceramic package, C-OIP. 24 pins 

24 13 

) 

0 

1 12 
f--·--31.5.15 

Dimensions in mm 

Approx. weight 3 g 
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Package Outlines 

Ceramic package, C-DIP. 40 pins 

ItO 

~ 

1 
51.5-1.5 

Approx. weight 6.8 g 

Plastic ftatpack, 4 pins 

Approx. weight 0.5 g 

938 

0.25.0.1 

lU-­
~1 

iO 

0.25,0.1 
I 

1S.21t'0.6~ 

Plastic ftatpack, 3 pins 

c: 
iii .... 
..!/ 

T 
L 

0.25,0.1 

Dimensions in mm 



Package Outlines 

Miniature plastic package 
6 pins 

Approx. weight 0.1 g 

Miniature plastic package (SMD) 
6 pins (similar to SO 6) 

0.2 

Approx. weight 0.1 g 

Miniature plastic package 
8 pins 

Approx. weight 0.15 g 

Miniature plastic package (SMD) 
8 pins (similar to SO 8) 

0.2max 0.2 ---II- ... 1---
~ !-I 

E 

Approx. weight 0.15 g 

Dimensions in mm 

b 
~5 
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Package Outlines 

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

Approx. weight 0.13 g 

Miniature plastic package (SMD) 
20 pins (SO 20 L) 

Approx. weight 0.6 g 

940 

Dimensions in mm 



Package Outlines 

MIKROPACK (SMD) 

MIKROPACKs are delivered exclusively in taped form. 
Dimensions of perforation in acc. with DIN 15851, sheet 2 (Super 8) 

TCA205 K 

N 
N 

TCA955K 

11 
CD 

0.45 

TLE4901 K 

0.6 max 

0.03 min 

---- 4 ---

0.6max 

0.03 min 

Dimensions In mm 

0.6max 
14-

0_03mln 
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Package Outlines 

Packaging tubes 

I ! ! ! ' I I ' ! ! ! ,. ! , ! 

[l'---==--=----=--=-----if- - - -n=5=2~~29-'"-9=-I- -I- 9-9= +-i- 9-~-~-,*--4J 
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Siemens Sales Offices 
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Siemens/Semiconductor Group 
REGIONAL SALES OFFICE 
Eastern Region Central Region 
Siemens Components,lnc. 
P.O. Box 1483 
119 Russell Street 
Littleton, MA 01460 
(617) 486·0331 

Siemens Components,lnc. 
103 Carnegie Center 
Princeton, NJ 08540 
(609) 987·0083 

Siemens Components, Inc. 
6575 The Corners Pkwy., Ste. 210 
Norcross, GA 30092 
(404) 449·3981 

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 

SEMICONDUCTOR REPRESENTATIVES 
Eastern Region Central 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 

OXI, Inc. 
501 First Ave. North, Ste. 504 
SI. Petersburg, FL 33701 
(813) 894·4556 

OXI, INc. 
2833 The Palm Court 
Orlando, FL 32809 
(813) 894·4556 

OXI,lnc. 
2020 West McNab Rd., Ste. 101 
FI. 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 

EM A, Inc. 
309 Jordan Lane Northwest 
Huntsville, AL 35805 
(205) 830-4030 

EM A, Inc. 
620 Colonial Park Drive 
Roswell, GA 30075 
(404) 992·7240 

D.G. Reps 
1447 York Road, Ste. 401 
Lutherville, MD 21093 
(301) 583·1360 

Ossmann Associates, Inc. 
6666 Old Collamer Rd. 
E. Syracuse, NY 13057 
(315) 437·7052 

Ossmann ASSOCiates, Inc. 
280 Metro Park 
Rochester, NY 14623 
(716) 424·4460 

Cahill·Schmltz·Cahill, Inc. 
315 North Pierce Street 
SI. Paul, MN 55104 
(612) 646-7217 

Electro Reps, Inc. 
7240 Shade Land Station, Ste. 275 
Indianapolis, IN 46256 
(317) 842·7202 

KMA Sales Company 
2360 North 124th Street 
Milwaukee, WI 53226 
(414) 259·1771 

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 
SI. louis, MO 63146 
(314) 878·2921 

Advanced Technical Sales 
375 Collins Road Northeast 
Cedar Rapids, IA 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 

CompTech Sales, Inc. 
2221 Madison Drive, Ste. B 
Arlington, TX 76011 
(817) 265-6007 

CompTech Sales, Inc. 
4135 S. 100th East Ave., Ste. 101 
Tulsa, OK 74146·3635 
(918) 622·7744 

CompTech Sales, Inc. 
9100 S.w. Freeway, Ste. 227 
Houston, TX 77074 
(713) 776-8330 

CompTech Sales, Inc. 
12701 Research Blvd., Ste. H 
Austin, TX 78759 
(512) 33 HI922 

Western Region 
Siemens Components, Inc. 
625 The City Drive South, Ste. 320 
Orange, CA 92668 
(714) 385·1274 

Siemens Components, Inc. 
19000 Homestead Road 
Cupertino, CA 95014 
(408) 725·3586 

Western Region 
Centaur Corporation 
20720 Ventura Blvd., #280 
Woodland Hills, CA 91364 
(818) 704·1655 

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. 
2122112th Ave. Northeast, Ste. B 
Bellevue, WA 98004 
(206) 451·0568 

Micro Sales, Inc. 
17575 Southwest Tualatin Valley Hwy. #210 
Aloha, OR 97006 
(503) 642·1818 

F·PSales 
7301·C Jefferson Northeast 
Albuquerque, NM 87109 
(505) 345·5553 

Westrep 
2432 West Peoria, Ste. 1061B 
Phoenix, AZ 85029 
(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. 
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