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11 Types in Alphanumerical Order Page
HKZ 101 Hall-effect vane switch......... .. ... ... ... . iii... 37
S041P FM IF amplifier and demodulator. ........................ 43
S042P MIXET . e e e e 49
S178 A Video pulse generator. .. ... ... . i 55
S 353 Programmable diode matrix............. ... .. . 65
S576 A Electronic dimmer. .......... ..ot 71
S576 B Electronic dimmer. . ...... ...t i e i 71
S576 C Electronic dimmer. ....... ... o i e 71
S576 D Electronic switch. ... ... ... o i 71
S 1353 Programmable diode matrix................ ... ... ..., 65
S2353 Programmable diode matrix................ ..o, 65
SAB 0600 Threetonechime....... ... i iieann.. 81
SAB 0601 Single tone chime. ....... ..o 81
SAB 0602 Dualtonechime. ......... ittt 81
SAE 0700 Audible signaldevice. . ......... ... i e 89
SDA0808A;B 8 bit/15 uS ADC . .. vttt et it e e 95
SDA 2008 IR transmitter. . ... ... 103
SDA 2040 Microcontroller 4k ROM). .. .. ..ot 121
SDA 2060 Microcontroller Bk ROM). .. .. ... 121
SDA 2080 Microcontroller 8k ROM). .. .. ... o 121
SDA 2082 Microcontroller. .. ... ... i e 131
SDA 2110 Microcontroller. . ... ... i e 145
SDA21122  VideO PLL. ... oit it e e et e e e 153
SDA 2120 T20MHzradio PLL. ... ..ot e e 165
SDA 2131 Static LED driver. ... .o e 179
SDA 22082 IR transmitter...........covuiiiiinnnnnnan. B 185
SDA 2211 Prescaler 1:64. ... ... . i e e 195
SDA 2506 128 X 8 EEPROM. ... it e e e 201
SDA 2516 128X 8 EEPROM ICbUS. .. oo 207
SDA 2526 256 x 8EEPROMIICbUS. .. ..o 213
SDA 3112 Video PLL. .. oo e 221
SDA 3202 1.3GHzVideo PLLICbUS. . ..o vvi i i it 231
SDA 3203 13GHzVideo PLL. ... .o e 243
SDA 4212 Prescaler 1:64/256......... ... ..o, 255
SDABS200N 6 bit AlDconverter. ........oiuie ittt 263
SDA5200S 6 bit AIDconverter. ... .....cvuirii e 269
SDA 6020 6bit AIDcoNVerter. . ....ouie i e e 275
SDA 8005 8bit DIAconverter. .. ... ..o e e 281
SDA 8010 8bit AlDconverter. . ...t 293
SLE 5001 IR transmitter. . ... i i e 307
SLE 5002 IR reCeIVEr. . .ot e 307
TBA120S FM IF amplifier & demodulator. .............. ... ... ..., 319
TBA120T FM IF amplifier & demodulator. . .............. ... ... .. ... 327
TBA 120 U FM IF amplifier &demodulator. .. ........................ 327
TBB 042 G Y P 337
TBB 200 PLL frequency synthesizer........... ... ... i, 343
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TBB 469
TBB 1469
TBB 2469 G
TCA 105 B;G
TCA 205 A
TCA 205K
TCA 305 A;G
TCA 355 B;,G
TCA 345 A
TCA 365 A
TCA 440
TCA 785
TCA 955
TCA 965
TCA 1365
TCA 1560
TCA 1561
TCA 2365
TCA 4500 A
TCA 4511
TDA 1037
TDA 4001
TDA 4010
~-TDA 4050 B
- TDA 4060
TDA 4210-3
TDA 4282 T
TDA 4292
TDA 4600-3
TDA 4601 ;D
TDA 4605
TDA 4814
TDA 4918A
TDA 4919G
TDA 4930
TDA 4935
TDA 5400-2
TDA 5660 P
TDA 5660 X
TDA 5830-2
TDA 5835
TDA 5850
TDA 6000
TDA 6200
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FM r8CBIVEr . . o ittt e e e 359
FM reCeiver. . oottt e 365
FM receiver. .. ... e e 369
Threshold switCh....... ... .. et 373
Proximity switch. . ... ... 379
Proximity switch. ...... ... o i 379
Proximity switch. ...... ... .. .. i 385
Proximity switch. .......... ... o i 385
" Threshold switch....... .. ... . i 393
POWET O @M . ¢ et ettt et e e e 397
AM TECEIVEI. . o ot e i i e e 407
Phase controlier. . ... ..o 425
Speed controller. . ... e 441
Window discriminator........... ... ... i 447
POWEr 0P @MIP . . vttt e e e 459
Steppermotordriver. . ... e 469
Steppermotordriver. . ... ... . 469
Dual powerop amp. . ..o ettt 485
FM stereodecoder. ... ... ... 495
FM PLL stereodecoder. . .......coviiiiiiniiiniiiinnann.. 499
AUdiO POWEr @MP . vt ittt et et et et 507
AM TECEIVEI . . . i e e e 517
AM TECEIVEI . . .ottt it e e e el ....525
IR preamplifier. ... i 533
IR preamplifier. .. ... ... 539
FMIFforcarradios. .....covvitiiiii ittt i e i ieia s 541
Quasiparallel IF. ... ..o 547
DC stereotonecontrol........ ..., 553
SMPS controller. . ... ..o i e 573
SMPS controller. .. ..ot e 589
SMPS controller. . ... . i e 615
Sinewave controller. . ........ i e 635
Push-pull SMPS controller. .............c. ... 647
Single-ended SMPS.................... e 659
Audiopoweramp 2x 10W. .. ... .ottt 671
" Audiopower amp 2 X 15W . ...t 685
Video IF WIAFC . . .o e e i 699
VHFUHF modulator. . ....... .. e 705
TDA 5660P in SO-20package. .. ....coveiniiiniie i 749
Video IF & Q-Psound. .. ... ... iiiiiiiii it 759
Video IF & Q-PWIAFC. . . ... et 775
Video switCh. ... . oo e 791
Video IF w/synch demodulator.................. P 795
Soundcontrol, ICbUS. . ... i e 799
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Page
TDE 4060 IR Preamp . . oottt ittt e e e e 307 -
TDE 4061 IR Preamp w/demodulator. . ............ ..ot 307 ..
TFA 1001 W  Photodiode w/amplifier.......... ... ..o .. 815
TLB4902F Hall-effect switch........... ... . . 827
TLE 3101 Phase controller. . ... ... 833
TLE 3102 Phase controller. . ...t i i 845
TLE 3103 Phase controller. . ... ... i 847
TLE 3104 Phase controller. . ...... ..o e 848
TLE4201A DO mMotordriver. .. ..ooiii e e et et 853
TLE 4201 S DCmotordriver. . ... ..o e e 853
TLE 4901 F;K Hall-effect switch......... ... .. . i 863
TLE4903 F  Hall-effect switch....... ... ... . i 869
TUA 1574 FMtuner IC. . ... e 875
TUA2000-4 VHF tuner IC400 MHz. . ... ... it 881
TUA 2005 VHFE tuner IC700 MHz. . ... ..o e 899
UAA 170 LED driver fordotdisplay. .. ......c.ouiiiiii i, 911
UAA 180 LED driver forbardisplay. ..o 919
1.2 Applications Order
1.2.1 ICs for Industrial Applications
Power Operational Amplifiers
TCA 365 A POWEr 0P @MIP . .ottt e 397
TCA 1365 POWEr Op amp . ... e 459
TCA 2365;A Dual pOWer Op @M. oottt ittt it et et e i eai e 485
Threshold Switches
TCA105B;G Threshold SwitCh........ ...ttt 373
TCA 345 A Threshold switch......... ... ... i, 393
TCA 965 Window discriminator. ........ ... ... ... . 447
Switched Mode Power Supply
' TDA4600-3 SMPS controller. ...... ... i 573
TDA 4061;D SMPS controller. . ... ... 589
TDA 4605 SMPS controller. . ... ...t e 615
TDA 4814 Sinewave controller.......... ... ... i 635
TDA 4918 A Push-pull SMPScontrol. .......... ... i, 647
TDA4919G Single-ended SMPS. ... .. ... . i 659
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Control of Thyristors and Triacs
TCA 785 Phase controller. . ... ..o e 425
TLE 3101 Phase controller. . ......... it i 833
TLE 3102 Phase controller. . ......... it i, 845
TLE 3103 Phase controller. ... ... e 847
TLE 3104 Phase controller. . .. ..o e 848
S576 A;B;C Electronic dimmer. ............ . i e 71
S576 D Electronic switch........ ... ... .. .. 71
Data Converters
SDAOBO8A;B 8bit/15 us ADC. . ..o ee vttt e e e 95
SDA5200N 6 bit AIDconverter. . ......ouviin i e 263
SDAS5200S 6 bit AIDconverter. ..ottt e 269
SDA 6020 6 bit AID converter. . ...t e e e 275
SDA 8005 8 bit DIA converter. . .......ouiiie i e 281
SDA 8010 B8 bhit AID CoONVEREr. . ..o vt e e e e 293
Audible Signal Devices
SAB 0600 Three tone chime........ e e e e 81
SAB 0601 Singletonechime.......... .. .. .. i 81
SAB 0602 Dualtonechime.......... ... i, 81
SAE 0700 Audible signal device........... ... .. .. i 89
IC’s for Radio Communications
TBB 042G MiXer . . e e e e 337
TBB200;G  PLL frequency synthesizer.............. ..., 343
TBB 469 FM receiver. . ... i e e e e e 359
TBB 1469 FM receiver. . ..o 365
TBB2469G FM reCeiVer. . . oottt ittt et ettt et e e 369
S 353 Programmable diode matrix. ............ ... ... .. .. ... 65
S 1353 Programmable diodematrix. .......... .. ... ... ... . ... 65
S 2353 Programmable diodematrix. ... ......... ... ... .. . ... 65
DC Motor Control
TCA955;K  Speed controller. ..........ouuiiiiniiei i iieannn. 441
TLE4201 A;S DCmotordriver. . .....oveiei it et et e e i i e 853
TCA 1560 Steppermotordriver. ... ... e 469
TCA 1561 Steppermotordriver. . . ... ...t e 469
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Sensors, Hall-Effect, Proximity Switches

TFA 1001 W  Photodiode w/amplifier...................
TLB4902F  Hall-effect switch........................
TLE4901 F  Hall-effect switch........................
TLE4903 F  Hall-effect switch........................
HKZ 101 Hall-effect vane switch....................
TCA 205 A;K  Proximity switch.........................
TCA 305 A;B  Proximity switch.........................

Miscellaneous Industrial

SLE 5001 IRKey transmitter. .. .....................
SLE 5002 IRKeyreceiver..........cooviiiinnnnn..
S178 A Video pulse generator....................
TDE 4060/61 IR Preamplifier..........................

1.2.2 IC’s for Entertainment Applications

TV Tuners
TUA 2000-4 VHF tuneriC400MHz. ...................
TUA 2005 VHF tunerIC700 MHz. . ..................

IR Remote Control

SDA 2008 IR transmitter. ..........................
SDA2208-2 IR transmitter...........................
TDA4050B IR preamplifier.............. ... ...,
TDA 4060 IR preamplifier............... .. ...,
Prescalers
SDA 2211 Prescaler 1:64........... ...,
SDA 4212 Prescaler 1:64/256........................
Video PPLs
SDA21122 Video PLL........... ...,
SDA 3112 Video PLL. ...ttt
SDA 3202 1.3 GHzvideoPLLHICbus.................
SDA 3203 1.3GHzvideoPLL............ ...t

Page
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SDA 2040 Microcontroller 4k ROM).............. e 121
SDA 2060 Microcontroller Bk ROM). . ... ... it 121
SDA 2080 Microcontroller Bk ROM). .. ... ... .. ittt 121
SDA 2082 Microcontroller. . ... ..o e e 131
SDA 2110 Microcontroller. ... e e 145
Nonvolatile Memories
SDA 2506 128X 8EEPROM. ... . e e 201
SDA 2516 128X 8EEPROMIICDBUS. ..o i ettt ee e 207
SDA 2526 256 x 8EEPROMIICbUS. .. ....ciiiiii i i 213
Display Drivers
SDA 2131 Static LED driver. . ..o vt e e i e e 179
UAA 170 LED driver fordotdisplay............ccoviiiiiiiniinii... 911
UAA 180 LED driver forbardisplay...........c.ccoviiiiii i, 919
Video Sound IF
TDA4282T Quasiparallel IF. ... .. ... i i iee e, 553
TDA 54002 Video IFWIAFC. ... oot e e e e e e 699
TDA 58302 VideoIF& Q-Psound. ..........vuiiineiniiiinnnnann, 759
TDA 5835 Video IF& Q-PWIAFC. ... .. e 775
TDA 5850 Video switch. .. ... ... . i 791
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TDAS660P VHFUHF modulator. ...t 705
TDA 5660 X VHFUHF modulator. ...ttt 749
SMPS Control
TDA4600-3 SMPS controller. ........ ..ot 573
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S042P Mixer...... ettt et e e e e 49
TUA 1574 FMtUNEr IC . ot e e e e 875
SDA 2120 120 MHz radio PLL. ... .ot i e e e 165
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TCA 440 AM FECEIVEI . . ottt e e e 407
TDA 4001 AM T8CEIVET . . ottt e e e 517
TDA 4010 AM TECRIVET . . oottt et e 525
TDA4210-3 FMIFforcarradios. . ......ccvuiiiiiiiniii e 541
FM Stereo Decoders
TCA 4500 A FM Stereodecoder. . ..ottt e ee e 495
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Audio Power Amplifiers
TDA 1037 Audio power amplifier. ......... ... i 507
TDA 4930 Audio power amplifier2x 10W. ... ... . ... . i, 671
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Tone/Volume Control
TDA 4292 DC Stereotonecontrol. . ....... ..o 553
TDA 6200 Sound control, IC buS. . ... .. i i e 799
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Type-designation code for ICs

IC type designations are based on the European Pro Electron system. The code
system is explained in the Pro Electron brochure D 15*), edition 1985.

*) Available from Pro Electron, Avenue Louise, 430 (B.12)
B-1060 Brussels, Belgium

Mounting instructions

Plastic package

The pins of the cases are bent downwards by an angle of 90° and fit into holes
with a diameter of between 0.7 and 0.9 mm spaced 2.54 mm apart. The dimension x is
given in the corresponding drawing.

The bottom of the package will not touch the PC board after insertion because
the pins have shoulders just below the package (see figure 1).

After insertion of the package into the PC board it is advisable to bend the ends
of two pins at an angle of approx. 30° to the board so that the package does not
have to be pressed down during soldering. Plastic packages are soldered on that
side of the PCB facing away from the package.

The maximum permissible soldering temperature is 300°C (max. 5 s) for manual
soldering and 260 °C (max. 10 s) for dip soldering and wave soldering.

2 // A
T|n Solder

4% 4} & & O
—»{25b}= Dimensions in mm

Figure 1

Power package with 5, 7, or 9 pins

Power packages generally have wider pins than stated in paragraph 2.2.1, meaning
that the hole diameter on the PCB must be between 1.1 and 1.8 mm. If the pins
are bent, there should be no stress between the pins and the package. The
minimum distance between the package and the bending point is 2 mm.

Refer to paragraph 2.2.1 for soldering temperatures.
21
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223 Plastic packages (SO and PLCC) for surface mounting (SMD)

Iron soldering: soldering temperature 300 °C for max. 5 s;
minimum distance between package and soldering point
1.5 mm
package temperature max. 150 °C; no mechanical stress
on the pins

Vapor phase soldering: soldering temperature 215 °C, max. soldering time 30 s
Wave soldering:

(pins and package

are dipped into

the tin bath) soldering temperature 260 °C, max. soldering time 3 s.

224 5 H 8 DIN 41873 and similar packages

The package may be mounted in any position. The ends of the pins may be kinked

up to a distance of 1.5 mm from the bottom of the package to suit the hole spacing

(fig. 2).

Pins that are too long should be clipped before soldering.

Iron or dip soldering may be employed.

Maximum soldering duration for dip soldering at 250 °C bath temperature t,,,= 5s
at 300°C bath temperature t,,, = 4s

for iron soldering at 250 °C iron temperature t,,,=15s

at 300 °C iron temperature t,,,=12s
at 350 °C iron temperature t,,,= 8s

Bending radius

0.5mm n
Tin solder
® @ 5 005t006
& & Dimensions in mm
& & B
Figure 2
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2.25 Other points to note
Ensure that no current is able to flow between the solder bath or soldering iron
and the PCB. It is advisable to ground the pins that are to be soldered as well as
the solder bath or soldering iron.
When they are being prepared and inserted in a PCB, circuits should be protected
against static charging. Under no circumstances may the components be removed
or inserted whilst the operating voltage is switched on.
The increase in chip temperature during the soldering process results in a temporary
increase in electrostatic sensitivity of integrated circuits. Special precautions should
therefore be taken against line transients, e.g. through the switching of inductances
on magnetic chutes, etc.

2.2.6 MIKROPACK (SMD)
MIKROPACK components are delivered on film reels.

Mounting suggestions

a) We recommend vapor phase soldering: soldering temperature 215°C, soldering time
max. 30 s

b) For prototypes and small quantities (up to approximately 50.0 items/y), the hot table
soldering method can also be used (fig. 3).

MIKROPACK Cover Substrate

XX '0"0'0'0,"0'0'0'0"0'0'0'0'0'0'0'0'0'0'0;’;:0'0' IOIKK XA
R BRI

o

/

Metallization (conductor) Hot table

Figure 3

Required equipment and accessories

@ cutting device

@ hot table, temperature regulated (e.g. Weld-Equip, Unitek)

@ stereo microscope (e.g. Wild, Zeiss, magnification 6 - - - 40 times)
@ substrate material: epoxy resin; hard paper; ceramic (thick thin film)

Soldering data

@ soldering temperature: 210 °C max.

@ solder coating on substrate: Pb/Sn (e.g. 60/40) wave-tinned or electrodeposited
@ soldering time: approx. 10 s

@ flux: e.g. colophony, dissolved in alcohol

@ cleaning agents (as required): e.g. Freon TP-35, TE, TF

23
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c) For large quantities (e.g. more than 50.0 items/y) bar soldering is also suitable.

Suction hole ~ ——
Clamp
Soldering bar
MIKROPACK ——

Tinned conductor

Substrate -~

Figure 4

Required equipment

@ soldering equipment (e.g. Weld-Equip, Farco, Jade)
@ substrate material: epoxy resin; hard paper; flexible materials, e.g. polyamide

Soldering data

@ soldering temperature: 210 °C max.

@ solder coating on the substrate: Pb/Sn (e.g. 60/40), wave-tinned or electro-
deposited

@ soldering time: approx. 2 s

@ flux: e.g. colophony dissolved in alcohol

@ cleaning agents (as required): e.g. Freon TP-35, TE, TF

24
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Processing guidelines for ICs

Integrated circuits (ICs) are electrostatic-sensitive (ESS) devices. The requirement
for greater packing density has led to increasingly small structures on semi-
conductor chips, with the result that today every IC, whether bipolar, MOS, or
CMOS, has to be protected against electrostatics.

MOS and CMOS devices generally have integrated protective circuits and it is
hardly possible any more for them to be destroyed by purely static electricity.
On the other hand, there is acute danger from electrostatic discharges (ESD).

Of the multitude of possible sources of discharge, charged devices should be
mentioned in addition to charged persons. With low-resistive discharges itis possible
for peak power amounting to kilowatts to be produced.

For the protection of devices the following principles should be observed:

a) Reduction of charging voltage, below 200 V if possible.
Means which are effective here are an increase in relative humidity to = 60%
and the replacement of highly charging plastics by antistatic materials.

b) With every kind of contact with the device pins a charge equalization is to be
expected. This should always be highly resistive (ideally R = 10° to 108 Q).

All in all this means that ICs call for special handling, because uncontrolled charges,
voltages from ungrounded equipment or persons, surge voltage spikes and similar
influences can destroy a device. Even if devices have protective circuits (e.g. pro-
tective diodes) oh their inputs, the following guidelines for their handling should
nevertheless be observed.

Identification

The packing of ESS devices is provided with the following label by the manu-
facturer: Zy

Scope
The guidelines apply to the storage, transport, testing, and processing of all kinds
of ICs, equipped and soldered circuit boards that comprise such components.

Handling of devices

1. ICs must be left in their containers until they are processed.

2. ICs may only be handled at specially equipped work stations. These stations
must have work surfaces covered with a conductive material of the order of
108 to 10° Q/cm.

3. With humidity of >50% a coat of pure cotton is sufficient. In the case of
chargeable synthetic fibers the clothing should be worn close-fitting. The wrist
strap must be worn snugly on the skin and be grounded across a resistor
of 50 to 100 kQ.

25
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4. If conductive floors, R = 5 x 104 to 107 Q are provided, further protection can
be achieved by using so-called MOS chairs and shoes with a conductive sole
(R = 105to0 107 Q).

5. All transport containers for ESS devices and assembled circuit boards must
first be brought to the same potential by being placed on the work surface or
touched by the operator before the individual devices may be handled. The
potential equalization should be across a resistor of 106 to 108 Q.

6. When loading machines and production devices it should be noted that the
devices come out of the transport magazine charged and can be damaged if
they touch metal, e.g. machine parts.

Example 1) conductive (black) tubes.
The devices may be destroyed in the tube by charged persons
or come out of the tube charged if this is emptied by a charged
person.
Conductive tubes may only be- handled at ESS work stations
(high-resistance work-station and person grounding).

Example 2) anti-static (transparent) tubes.
The devices cannot be destroyed by charged persons in the tube
(there may be a rare exception in the case of custom ICs with
unprotected gate pins). The devices can be endangered as in 1)
when the tube is emptied if the latter, especially at low humidity, is
no longer sufficiently anti-static after a long period of storage
(> 1 year).

In both cases damage can be avoided by discharging the devices.across a
grounded adapter of high-resistance material (= 10° to 108 Q/cm) between the
tube and the machine.

The use of metal tubes - especially of anodized aluminum - is not advisable
because of the danger of low-resistance device discharge.

Storage

E SS devices should only be stored in identified locations provided for the: purpose.
During storage the devices should remain in the packing in which they are supplied.
The storage temperature should not exceed 60 °C.

Transport

ESS devices in approved packing tubes should only be transported in suitable
containers of conductive or longterm anti-static-treated plastic or possibly un-
varnished wood. Containers of high-charging plastic or very low-resistance materials
are in like manner unsuitable.

Transfer cars and their rollers should exhibit adequate electrical conductivity
(R <108 Q). Sliding contacts and grounding chains will not reliably eliminate
charges.
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Incoming inspection

In incoming inspection the above guidelines should be observed. Otherwise any
right to refund or replacement if devices fail inspection may be lost.

Material and mounting

1. The drive belts of machines used for the processing of the devices, in as much
as they come into contact with them (e.g. bending and cutting machines,
conveyor belts), should be treated with anti-static spray (e.g. anti-static spray
100 from Kontaktchemie). It is better, however, to avoid the contact completely.

2. If ESS devices have to be soldered or desoldered manually, soldering irons
with thyristor control may not be used. Siemens EMI-suppression capacitors
of the type B 81711-B31...-B36 have proven very effective against line transients.

3. Circuit boards fitted and soldered with ESS devices are always to be con-
sidered as endangered.

Electrical tests

1. The devices should be processed with observation of these guidelines. Before
assembled and soldered circuit boards are tested, remove any shorting rings.

2. Test sockets must not be conducting any voltage when individual devices or
assembled circuit boards are inserted or withdrawn, unless works' specifi-
cations state otherwise. Ensure that the test devices do not produce any
voltage spikes, either when being turned on and off in normal operation or if
the power fuse blows or other fuses respond. )

3. Signal voltages may only be applied to the inputs of ICs when or after the

supply voltage is turned on. They must be disconnected before or when the
supply voltage is turned off.

4. Observe any notes and instructions in the respective data books.

Packing of assembled PC boards or flatpack units

The packing material should exhibit low volume conductivity:
10°% Q/cm < p <1010 Q/cm.

In most cases - especially with humidity of > 40% - this requirement is fulfilled
by simple corrugated board. Better protection is obtained with bags of conductive
polyethylene foam (e.g. RCAS 1200 from Richmond of Redlands, California).

One should always ensure that boards cannot touch.

In special cases it may be necessary to provide protection against strong electric
fields, such as can be generated by conveyor belts for example. For this purpose
a sheath of aluminum foil is recommended, although direct contact between the
film and the PCB must be avoided. Cardboard boxes with an aluminum-foil lining,
such as those used for shipping our devices, are available from Laber of Munich.
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Ultrasonic cleaning of ICs

The following recommendation applies to plastic packages. For cavity packages
(metal and also ceramic) separate regulations have to be observed.

Frean and isopropyl alcohol (trade name: propanol) can be used as solvents.
These solvents can also be used for plastic packages because they do not eat
into the plastic material.

An ultrasonic bath in double halfwave operation is advisable because of the low
component stress.

The ultrasonic limits are as follows:

sound frequency f >40kHz
exposure t <2min
alternating sound pressure p <0.29 bar
sound power N <0.5 W/cm?/liter

Data classification

Maximum ratings

Maximum ratings are absolute ratings; exceeding only one of these values may
cause irreversible damage to the integrated circuit.

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 otherwise specified, typical characteristics will apply at T, = 25°C
and for the given supply voltage.

Operating range

In the operating range the functions given in the circuit description will be fulfilled.

Quality Assurance

Quality Assurance System

The high quality and reliability of integrated circuits from Siemens is the result
of a carefully arranged production which is systematically checked and controlled
at each production stage.

The procedures are subject to a quality assurance system; full details are given
in the brochure ‘Siemens Quality Assurance System — Integrated Circuits’ (SQS-IC).
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Figure 1 shows the most important stages of the “SQS-IC”. A quality assurance (QA) depart-
ment which is independent of production and development, is responsible for the selected
control measures, acceptance procedures, and information feedback loops. This department
has state-of-the-art test and measuring equipment at its disposal, works according to
approved methods of statistical quality control, and is provided with facilities for accelerated

life and environmental tests used for both qualification and routine monitoring tests.

The latest methods and equipment for preparation and analysis are employed to achieve
continuity of quality and reliability.

l

Quality Control Stages

Incoming Goods
Parts and
Materials

Qualification Stages

Figure 1

Incoming Inspection
Parts Process
Auxiliaries Development
Materials (Wafers )
Wafer Quality
Production Release
In- process Control
Physical Parameters [Dev elopment of
3§menls:ons ti Package+Process|
isual Inspection
1st Lot Acceptance Test (Assembly )
Quality
‘ Assembly ‘-_<Releuse>—_—_I
Iln-process Control
gpnding Product
imensions
2nd Lot Acceptance Test Development
3rd Lot Acceptance Test
Testing Quatity
Departments Release
Conformance Inspection
(Attributes )
Stock
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2.5.2 Conformance

Each integrated circuit is subjected to a final test at the end of the production process.
These tests are carried out by computer-controlled, automatic test systems because hundreds
of thousands of operating conditions as well as a large number of static and dynamic
parameters have to be considered. Moreover, the test systems are extremely reliable and
reproducible. The quality assurance department carries out a final check in the form of a
lot-by-lot sampling inspection to additionally ensure this minimum percent defectives as well
as the acceptable quality level (AQL). Sampling inspection is performed in accordance
with the inspection plans of DIN 40080, as well as of the identical MIL-STD-105 or IEC 410.
The table shows the results of such sampling inspections performed with hundreds of

thousands of ICs during 1985. These results correspond to the average outgoing quality
(AOQ), and are specified as defectives per million (DPM).

Inoperatives Sum of Sum of
electrical mechanical
defectives defectives

AOQ AOQ AOQ
(DPM) (DPM) (DPM)
SSI/MSI :
<1000 gate functions 40 200 100
LSI/VLSI
21000 gate functions 120 400 200
2.5.3 Reliability

2.5.3.1 Measures Taken during Development

The reliability of ICs is already considerably influenced at the development stage. Siemens
has, therefore, fixed certain design standards for the development of circuit and layout,
specifying e.g. minimum width and spacing of conductive layers on a chip, dimensions
and electrical parameters of protective circuits for electrostatic charge, etc. An examination
with the aid of carefully arranged programs operated on large-scale computers, guarantees
the immediate identification and elimination of unintentional violations of these design
standards.

2.5.3.2 In-Process Control during Production

The manufacturing of integrated circuits comprises several hundred production steps.
As each step is to be executed with utmost accuracy, the in-process control is of out-
standing importance. Some processes require more than a hundred different test measures.
The tests have been arranged such that the individual process steps can be reproduced
continuously.
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The decreasing failure rates reflect the never ending effort in this direction; in the course
of the years they have been reduced considerably despite an immense rise in the IC’s
complexity.

So in 1985 the typical random failure rates estimated for accelerated life tests with almost
2 million ICs of all complexities are found to be around 80 fit.

2.5.3.3 Reliability Monitoring

The general course of the IC’s failure rate versus time is shown by a so-called “bathtub”
curve (figure 2). The failure rate has its peak during the first few operating hours (early
failure period). After the early failure period has decayed, the “constant” failure rate
period starts during which the failures may occur at an approximately uniform rate. This
period ends with a repeated rise of the curve during the wear-out failure period. For ICs,
however, the latter period usually lies far beyond the service life specified for the individual
equipment.

Failure Rate
A

//
. /
Constant Failure Rate Period 4
EClle Wear —Qut
Failure Failure
Period Period

Operating Hours ———=—
Figure 2

Reliability tests for ICs are usually destructive examinations. They are, therefore, carried
out with samples. Most failure mechanisms can be accelerated by means of higher
temperatures. Due to the temperature dependence of the failure mechanisms, it is possible
to simulate future operational behavior within a short time by applying high temperatures;
this is called life test.
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The acceleration factor B for the life test can be obtained from the Arrhenius equation
_ Ep 1 1
B = eXp( K (—T1 T2 )
where T, is the temperature at which the life test is performed, T, is the assumed operating
temperature, and k is the Boltzmann constant.

Important for factor B is the activation energy E,. It lies between 0.3 and 1.3 eV and differs
considerably for individual failure mechanisms.

For all Siemens ICs, the reliability data from life tests is converted to an operating temper-
ature of T, = 40°C, assuming an average activation energy of 0.4 eV. The acceleration
factor for life tests at 125°C is thus 24, compared with operational behavior. This method
considers also failure mechanisms with low activation energy, i.e. which are only slightly
accelerated by the temperature effect.

Various reliability tests are periodically performed with IC types that are representative of a
certain production line - this is described in the brochure “SQS-IC”. Such tests are e.g. humi-
dity test at 85°C and 85% relative humidity, pressure cooker test, as well as life tests up to
1000 hours and more, Test results are available in the form of summary reports.
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2.6 Summary of terms and symbols in alphabetical order

A B
AC
AF
AM
B

(o}

Ci, C
Coik Co
CLK
DC

D

f

Af
M

f, fi
fo, fa

Indices for limit value
Alternating current

Audio frequency
Amplitude modulation
Bandwidth

Capacitance

Input capacitance

Clock capacitor

Clock

Direct current

Differential

Frequency

Frequency deviation
Frequency modulation
Input frequency

Output frequency

Gain

giga (109)

Ground

Hysteresis

Cycles per second (Hertz)
Input

Current

Current consumption
Intermediate frequency
kilo (103)

Kelvin

Inductance

Milli (1073)

Mega (106)

Modulation factor
Medium wave

Noise

Offset

Oscillator

Power dissipation

Max. perm. power dissipation
Peak-to-peak

Output

Q-factor

Resistance

Thermal resistance (junction-case)
Thermal resistance (system-case)
Thermal resistance (system-air)
Radio frequency

33




General Information

S+N
N Signal-to-noise ratio
T Cycle time
T Temperature
TC Temperature coefficient
t Time
Ta Ambient temperature in operation
Tstg Storage temperature
T; Junction temperature
ty Hold time
t Input pulse duration
tn Instant prior to clock pulse
th+1 Instant after clock pulse
tp Average pulse transit time
tog Pulse delay time
tp HL HL pulse transit time
tpLH LH pulse transit time
ty) Input pulse duration
tha Output pulse duration
R Reset pulse duration
s Set pulse duration
tp cLK Clock pulse duration
thz Count pulse duration
ts Set-up time
tr Signal transition time
t Dead time
tq Output pulse duration
truL HL transition time
triH LH transition time
THD Total harmonic distortion
\ Volt
V,v Voltage, general
Vhy Hysteresis voltage
Vi, Vi Input voltage
Vo Vo Output voltage
Vr Reverse voltage
Vs Supply voltage
w Watt
V4 Impedance
z Zener
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Hall-Effect Vane Switch HKZ 101

The Hall-effect vane switch HKZ 101 is a contactless switch consisting of a monolithic inte-
grated Hall-effect circuit and a special magnetic circuit hermetically sealed in a plastic package.
The switch is actuated by a shoft-iron vane which is passed through the air gap between
magnet and Hall sensor.

The main application field is in cars, i.e. as a breakerless trigger in electronic ignition systems.
Numerous industrial applications can be found in control engineering, especially in those
areas where switches must operate maintenance-free under harsh environmetal conditions
(e.g. rpm sensor, limit switch, position sensor, speed measurement, shaft encoder, scanning
of coding disks, etc.).

Features

@ Contactless switch with open collector output (40 mA)
@ Static switching ’

@ High switching frequency

@ Hermetically sealed with plastic

@ Unaffected by dirt, light, vibration

® Large temperature and voltage range

® Integrated overvoltage protection

® High interference immunity

Special package

la—22.520.1 —e=! 17.3max r‘—
l ey 12,521 LS
> 1 2
g ‘ l A o ﬂL M
("3} -
z e oL
383 ~ "\ /” i '
g/ e ? =21 | 1 , ||
0 :’4 l A | o 3201
3 2.7:01 20 —o] i~
o —O e — 4,205
A n —
= ‘ l ' —o{ 16.6max |e—

red green black
(Vs) (@) (ov)

#)Change to 130¢3mm in preparation
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HKZ 101

Function

The Hall-effect switch is actuated by a soft-iron vane that passes through the air gap between
magnet and Hall-effect sensor. The vane short-circuits the magnetic flux before the Hall-effect
sensor, as shown in figure 1. The open collector output is conductive (LOW) when the vane is
outside the air gap, and blocks (HIGH) when the vane is introduced into the air gap. The output
remains HIGH as long as the vane remains in the air gap. This static function does not require
a minimum operating frequency. The output signal shape is independent of the operating
frequency.

The circuit features integrated overvoltage protection against most of the voltage peaks occur-
ring in automotive and industrial applications. The output stage has a Schmitt trigger
characteristic. Most electronic circuits can be driven directly due to the open collector output
current of max. 40 mA.

Principle of operation

@ Hq\ll IC

I e p—— =N a) Magnetic flux through the

p
HEY _ .
Vﬂ,}:fje Flux conductors Hall-effect switch

i with no vane
in the gap
/L s' ‘H

P
N! 7
Case \ /)

A Y Fe b) Magnetic flux

l// %_) Fe vane short-circuited by
TR y @ the soft-iron
' vane

" Figure 1

Mechanical characteristics

The Hall-effect vane switch is hermetically sealed in a special plastic, so that it can also be used
under harsh environmental conditions. The package is waterproof, vibration-resistant and re-
sistant to gasoline, oil and salt. Two tubular rivets are incorporated in the package to mount
the sensor on its carrier plate. The circuit has three flexible leads for power supply and output.
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HKZ 101

Application notes

The output current of the “open collector” must be limited to the maximum permissible
value by a load resistor adapted to the application.

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

+ VS
40mA max.
HKZ 101
green
Maximum ratings Test conditions | Lower Upper
limit B limit A
Supply voitage Vs —1.2 24 v
Tamb =25°C 30 v

Output voltage in OFF-state Va —-0.8 30 \
Inverse supply current —Is Tamb<80°C 200 mA
(limited externally) t<th
Output current Iq without vane 40 mA
Inverse output current —Iq 30 mA
Ambient temperature Tamb —40 135 °C
during operation
Storage temperature Tsig —40 150 °C
Thermal resistance (system-air) Rinsa 170 K/W
Operating range
Ambient temperature Tamb —40 130 °Cc
Supply voltage Vs 4.5 24 \
Vane": thickness a 0.5 mm

width b 8 mm

gap length c 8 mm

immersion depth h 4.6 9 mm

gap height d 17.3—h mm

1) see figure 3
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HKZ 101

Characteristics Test conditions Lower Upper
Vs=5Vto18V; limit B limit A
Tamb =—30°C t0 130 °C
Output saturation - Vasat without vane
voltage Io =40 mA
Tamb=—30t0110°C 04 \"
Tamb=110t0 130°C 0.6 v
Output reverse current Iqg with vane 10 pA
Supply current I without vane 12 mA
Delay time toms the IQ =40 mA 1 us
Overvoltage protection
- Supply voltage (Vs) Vsz Is=16 mA 32 42 Vv
- Output (Vq) Veo Is=16 mA 32 42 \

Switching point characteristics

Definitions

In most applications, the switching point is set exactly by mechanical adjustment, thus
compensating all mechanical tolerances in the system including the scatter of the Hall-effect
vane switch. For the function of the device in operation, only the deviations of those
characteristics depending on temperature and operating voltage are important.

The characteristic values of the switching points are, therefore, not directly referred to the
mechanical dimensions of the vane switch, but to an electrically defined symmetry B,
according to formula 1):

1) Bo=(ONie + OFF,e + ONyignt + OFFigry): 4
B, =A,£0.3 mm

The definition of the operate and release points is shown in figure 2.

Operate point foy is obtained by subtracting the measured ON operate value from the
reference point B,: ’

2) fon= ONrigm — By =By —ONiett

The release point fo is calculated from the difference between the appropriate ON and
OFF points:

3) forr = ONiignt — OFFrigm = OFF et — ONjgq

fon o and fore o are the switching points measured for the individual component under
normal conditions (Vs =12 V, T, = 25 °C) within the characteristic device deviation

The deviations of the operate and release points are defined according to 4):

4) Afon="Ton—Tono

Aforr = forr — forro
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Switching point definitions

| Soft iron vane

/ ﬁ—/ ‘
e

Yrrrrrrrrrr
O [z O
A Aq=Mechanical symmetry axis
B, By =Electrical symmetry axis
m=%=zzzz Bo=Ag2 0.3mm
vt — T
|
Ty

Figure 2
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HKZ 101

Mechanical measurement conditions

a) Measuring vane (material:soft iron)

b) Immersion depth

Fe vane
Fe vane
f ;
a |l
o g 49
| h
—tc b C —-j i

Figure 3

Switching point characteristics

Vane:a=0.75mm,b=8 mm,c=10 mm

Position: center of air gap

Vs=5Vto18V
Test conditions Lower Upper

limit B typ limit A
HKZ 101
Operate point fono Vs=12V, T;mp =25°C 0.85 1.45 2.05 mm
Deviations Afon Tamb=—30t0 25°C —-0.4 +0.15 +0.7 mm

Tamb=2510 80°C -0.2 +0.15 +0.4 mm
Tamb =80 t0 130°C -0.4 +0.2 +0.7 mm

Release point forro | Vs =12V, Tamp=25°C 1.54 2.54 3.54 mm

Deviations Aforr | Tamb=—3010 25°C -0.8 +0.3 1.4 mm

Tamb =25 to 80°C —-0.4 +0.3 0.8 mm
Tamp=80t0 130°C -0.8 +0.4 1.4 mm

42




FM IF Amplifier with Demodulator S041P
DIP 16

S 041 P is a symmetrical, six-stage amplifier with symmetrical coincidence demodulator for ampli-
fying, limiting, and demodulating frequency-modulated signals. The IC is particularly suited for
sets where low current consumption is of importance, or where major supply fluctuations occur.
The pin configuration corresponds to the well-known TBA 120. Pin 5 of S 041 P, however,

is not connected internally. These types are especially suited for applications in narrow-band
FM systems (455 kHz) and in conventional or standard FM IF systems (10.7 MHz).

Features

@ Good limiting properties
@ Wide voltage range

@ Low current consumption
@ Few external components

Maximum ratings

Supply voltage Vs 15 \
Junction temperature T 150 °C
Storage temperature range Tstg —40to 125 °C
Thermal resistance (system-air)

S041P Rin sa 90 K/W
Operating range
Supply voltage range Vs 4t015 \
Frequency range f; 0to 35 MHz
Ambient temperature range Tamb —2510 85 °Cc
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S041P

Characteristics (Vs =12V, Q approx. 35, f,,s =1 kHz, T,.,, =25°C)

Current consumption
AF output voltage
(f;=10.7 MHz, Af=+ 50 kHz, V;=10 mV)
Total harmonic distortion
(f,=10.7 MHz, Af=+ 50 kHz, V;=10 mV)
Deviation of AF output voltage
(Vg=15V— 4V, fi=10.7 MHz,
Af= 150 kHz)
Input voltage for limiting
(f,=10.7 MHz, Af =150 kHz)
IF voltage gain (f;=10.7 MHz)
IF output voltage for limiting
(each output)
Input impedance f;=10.7 MHz
f; =455 kHz
Output resistance (pin 8)
Voltage drop at AF ballast resistance
AM suppression
(Vi=10mV, Af ==+ 50 kHz, m = 30%)

All connections mentioned in the index refer to S 041 P (e.g. V;4)

Test circuit

44

min typ max

Is 4.0 5.4 6.8 mA
Vqrms 100 170 mV
THD 0.55 1.0 %
4Vq 1.5 dB
Vi lim 30 60 }LV
G, 68 dB
Vq pp 130 mV
Z; 20/2 kQ/pF
Z 50/4 kQ/pF
Rq 3.5 5 8.5 kQ
Vir-g 15 \
aam 60 dB

12turns

0.25 CuLS




S041P

Circuit diagram
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S041P

Application circuit for 10.7 MHz (FM IF)
and 455 kHz (narrow-band FM)

N7

1209

10nF  2pF
AF

Data in parentheses for 455kHz (narrow-band FM)

Coils 10.7 MHz 455 kHz

Ly 15 turns/0.15CuLS 71.5turns/12 x 0,04 CuLS
L, 12 turns/0.25CuLS | 71.5turns/12 x 0.04 CuLS
Coil set D 41-2165 D 41-2393 of Messrs. Vogt
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S041P

Current consumption AF output voltage and total
versus supply voltage harmonic distortion versus
supply voltage
f,=10.7 MHz; Af= 150 kHz
mA mV fmos =1 kHz; Q approx. 35 %
10 250 5
9
VAFrms THD
I g 200 4
T . b L
M
L — v
6 - ~ 3
7 p= 150 7 AF
5 | /
§ [
4 100 2
—— mean value T
3 -~ max value | —t I
2 50 1
7l
1 , i —
0 : 0 0
0 5 10 BV 0 2 4 6 8 10 12 1% 16V
—_— V
S — ¥
DC output voltage difference Input voltage for limiting
versus supply voltage versus supply voltage
(without signal) f;=10.7 MHz; 4f= £ 50 kHz
v W fmoa =1 kHz; Q approx. 35
3 160
Vel Kiin 140
120
2
100
80
|
- |
1 /J 60 \ et
40 \ ;
20 S -
0 0
0 2 4 6 8 10 122 % WV 0 2 4 6 8 10 12 1% 16V
— V¥ —
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S041P
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Mixer

S042P

DIP 14

Symmetrical mixer for frequencies up to 200 MHz. It can be driven by an external source or by the
built-in oscillator. The input signals are suppressed at the outputs. In addition to the
usual mixer applications in receivers, converters, and demodulators for AM and FM, the
S 042 P can also be used as electronic polarity switches, multipliers, etc.

Features

@ Versatile application

@ Wide range of supply voltage

@ Few external components

@ High conversion transconductance
@® Low noise figure

Maximum ratings

Supply voltage Vs
Junction temperature T
Storage temperature range Tetg
Thermal resistance (system-air) S 042 P: Rin sa

Operating range

Supply voltage range Vs
Ambient temperature range Tamb

15
150
—40t0 125

90

4t015
—151t070

°C
°C
K/W
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S042P

Characteristics (Vs=12V, T,y =25°C)

Current consumption
Qutput current

Output current difference
Supply current

Power gain

(f =100 MHz, fosc =110.7 MHz)

Breakdown voltage
(12’3 =10 mA; V7,8 =0 V)
Output capacitance

Conversion transconductance

(f=455 kHz)
Noise figure

Ali connections mentioned in the index refer to S 042 P (e.g. I,)

Test circuit

fi=100MHz >—

min typ max

IS=12+13+15 1.4 2.15 29 mA
L=1I 0.36 0.52 0.68 mA
13—'12 —60 60 mA
Is 0.7 1.1 1.6 mA
Gp 14 16.5 dB
Vo, V3 25 Vv

Ca2.m, Ca-m 6 pF
s=to_ L 5 ms

Vi-Va Vi-Va
NF 7 dB

¢ % =12V

3/3 turns

1()nF-EfWVY\—I

Free <1107 MHz

Connections in parentheses apply t0 S 042E

50
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S042P

Circuit diagram

° 0 1,4,6,9,1

A galvanic connection between pins 7 and 8 and pins 11 and 13 through coupling windings
is recommended.

Between pins 10 and 14 (ground) and between pins 12 and 14, one resistance each of at
least 220 G may be connected to increase the currents and thus the conversion transcon-
ductance. Pins 10 and 12 may be connected through any impedance. In case of a direct
connection between pins 10 and 12, the resistance from this pin to 14 may be at least
100 Q. Depending on the layout, a capacitor (10 to 50 pF) may be required between pins 7
and 8 to prevent oscillations in the VHF band.
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—_—5

Total current consumption Output current versus
versus supply voltage supply voltage
mA pA
A . 800
=11 | ) 12=I3 700 T+ .
Pid ’ + T T
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Soe2pP

Application circuits

VHF mixer with inductive tuning Mixer for remote control receivers
without oscillator

10.7MHz

26.66 MHz

Mixer for short-wave application For overtone crystals an adequate

in self-oscillating operation inductance is recommended between
pins 10 and 12 to avoid oscillations to the
fundamental tone.

+%
10n A
I——ﬂ oo 460kHz Differential amplifier with internal neu-
tralization, also suited for use as limiter
for frequencies up to 50 MHz or at
higher currents up to 100 MHz
1.6... 48MHz
: +%
i

| 1,4,6,914

| 10:1

{

|

|

I 6 turns

1 18turns

} L1InF

| ﬂ 40 turns 14691

1 ,4.6,9,

] - 42

L e

1
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Video Pulse Generator S178 A

DIP 28

The S 178 A is an MOS circuit using p-channel metai-gate-technology with enhancement and
depletion transistors, featuring the following technical characteristics:

The video pulse generator produces the sync, control, and erase signals required for the
control of cameras, mixers, and other equipment.

The following signals are generated:

@ Gating signal A

@ Sync signal S

@ Horizontal puise H

® Vertical pulse V

@ Terminal pulse K;

@ Horizontal gating pulse A (H)

@ Double line frequency H/,
half vertical frequency Vi

@ Vidicon gating signal Va

] —> H/, + Vg signal with external signal mixing

Features

All pulses are derived digitally from an input frequency corresponding to a pulse scheme, with
a duty cycle of 1:1.

Pulse width according to latest CCIR and EIA standards.

The following 6 pulse schemes have been programmed permanently (by 3-bit coding and line
number coding):

525 lines (60 Hz) required input frequency 1.008 MHz

625 lines (50 Hz) required input frequency 1.000 MHz

735 lines (60 Hz) required input frequency 1.4112 MHz

875 lines (50 Hz) required input frequency 1.400 MHz
1023 lines (60 Hz) required input frequency 1.96416 MHz
1249 lines (50 Hz) required input frequency 1.9984 MHz
Deviating from the above, any line number between 512 and 1535 lines may be programmed.
It should be noted, however, that a frame frequency of 50 Hz (partial picture duration 20 ms)
or 60 Hz (16.66) is achieved.

Within the operating frequency it is, however, possible to mix any standard position with any
line number.

The following relation applies:

Input frequency f; = 64: line period H
= 32: line number Z x frame frequency f,,

Not for new design
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S178A

Pin configuration

top view
|
212 2 |
2 3
7 4]
28 s [
Line 25 6 [
A W
2 8
22 9]
2" 0
2 ]
Ve input 12 ]

SV) input 13 ]

] 28 A signat
] 27V pulse
] 26 At signat

] 25 N,

Pulse scheme
]21* Ne coding

] 23 N

]22 ¥, pulse

] 215 signat

]20 H pulse

]19 V, signal

[]18 Sty input

]17 Clock input

]16 H/2 frequency output

Ve output 14 ] 115 Voo
Block diagram
H.pulse
I H/2 frequency
Input (clock) i Horizontal ) i output
nput{cloc | orizonta Pulse-width H = A(H) signal
frequency | 61 logic program H K, pulse
I Combination i
I logic ——L—> A signal
I Clock o [ .
Combination [T S signal
0 )
i H andV ——|—> V, signal
gl JHI2 ' ‘| program |—}—= V; pulse
S | Vertical counter Pulse-width i
IS or and % I
° | line counter subsequent program |
g 512+1535:1 logic t V pulse
@
=
w
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S178A

Maximum ratings

Supply voltage

Voltage at all inputs

Input current

(V| =0.3 V; Vss =0 V)

Output current

Junction temperature
Storage temperature
Ambient temperature during operation

Characteristics

Tamb =25°C

Supply voltage
Supply current

Inputs

H input voltage
L input voltage
Outputs

H output voltage

L. output voltage

H output voltage
L output voltage

H output voltage
L output voltage

Signal transition time

of outputs
Input frequency

Propagation delay time

referred

Lower Upper
limit B limit A
Voo —12 0.3
to Vgs =0 v Vi —20 0.3
I 100 pA
IQ H —100 p.A
IQ L 2 mA
T 125
Tstg —55 125
Tamb —25 75
Test conditions Lower Upper
limit B typ limit A
—Voo 9.5 10 10.5 Vv
IDD 60 70 mA
direct control
with TTL output
level
V]H Vss—1 5 Vss \
ViL —Vop —Vpp+5.5 \
when loaded
with one TTL input
VQH IQH =—40 p.A Vss—2.6 \
VaL Io . =1.6 mA TTL GND—-0.7 TTL GND+0.4 |V
when loaded with
2 LPS inputs:
VQH IQH='—40 p.A Vss"2.6 \
VaL Io =0.8mA LPS GND—0.7 LPS GND+0.4 |V
for capacitive
load only:
Vawu Vss—2.6 \"
VaL Voo Vpp+1 \
tr when loaded with 100 ns
2 LPS inputs
foik 1 2 MHz
tp clock slope - 0.2 0.4 us
signal output
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Interface to 75 Q cable

A driver stage is required as the pulse generator outputs can be loaded with one TTL input,
each. The circuit is to be designed according to the diagram below.

As a driver stage for the 75 Q coaxial cable, the TTL circuit 75453 (maximum output current
300 mA; pulse delay 11 ns) is recommended.

ov ov oV ov

il
i

Vo, -10V

S178A outputs 75453 75Q cable

Programming list for line number coding

Pin number 2 3 4 5 6 7 8 9 10 11 25 24 23
Linenumber | 2° 28 27 26 25 24 23 22 2t 20 N, Ny Ng
525 H L L L L L H H L H L L L

524 H L L L L L H L H L
625 H L L H H H L L L H L L H
624 H L L H H L H H H L
735 H L H H L H H H H H L H L
734 H L H H L H H H L L
875 H H L H H L H L H H L H H
874 H H L H H L H L L L
1023 H H H H H H H H H H H L L
1022 H H H H H H H H L L
1249 L L H H H L L L L H H L H
1248 L L H H L H H H H L
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Line Second field (20ms) First field (20ms)
frequency 6L.00u'§_
H
YR TS LU I EX1) [ X XD X2 EX X e X g XD 22 2 22 QL 22 l‘l_ﬂ_l_\_} [z 2= g 52 g 5 M{‘_ﬂ—lm_l_} 310
no output
32.0'0.15
W12 Sy LU UL UL LU UL UL UL L unn
120ps l
AlH) '1l_lﬁ_-lhl_lr—ll_ll_lI_Il_'ll_lﬁl_lr"ll'—ll'_lihl'—lﬁlhl_ll'_lr—ll—ll_ll"![l.l'jl_ll""ll"l.lhl_ll_ll—
[
15us 700ps i ) ‘
H putse Ty e
10ps
K 1 i i T I
U LI LRIl LR
16.00ps
—
" . A ; f—
A (\1)15»1 WVAM H 15H —~
v, sgat U™ . SpyuLn & ruTyuruuT
v o B 6400ps (10 H) ————————f L " e 64005 — I
pulse f 4 | if
i — | l |
Hiz ALV) 16000 ps (25H) A(H) 2| (v11600.0 ps (25H) AlH) *
A signal T i [-u—-u- M
| R L
AH) | 25ps 15ps 4Sps | 25ps | 4Sps
$ sianal e D e
sl A e s e g g e g RN T 'y (il Ty
S(H) S(H) .
compensating Sinferrupting S compensating 5 compensating Sinterrupting S compensating
pulses pulses of the  pulses pulses pulses of the pulses
s(v) Sv)

Input frequency: f; = IMHz

* Internally shifted A (H)

saul| GZ9 10} dWayds as|nd

v8llLS
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Pulse width table for the programmed line numbers

Pin 525 625 735 875 1023 1249
No. f=1.008 MHz f=1.000 MHz f=1.4112MHz f=1.400 MHz f=1.96416 MHz | f=1.9984 MHz
to = 0.49603 us to=0.5pus t, =0.3543 us t,=0.3514 us to = 0.25456 us to=0.2502 us
ns o | ps to| pus to| ps to| ps to| us to

- Line period H 63.492 128 | 64.00 128 | 45.3514 128 | 45.7142 128 | 32.583 128 | 32.0256 128

16 H/, synchronization 31.75 64 | 32.00 64 | 22.68 64 | 22.86 64 | 16.29 64 | 16.01 64

20 Hpulse 6.45 13 (7.0 14 | 4.96 14 | 4.99 14 | 2.54 10 | 25 10
Horizontal

26 gating A (H) 10.91 22 | 12.0 24 | 7.08 20 | 8.57 24 | 7.13 28 | 6.0 24
Horizontal

21 synchronization S (H) 4.46 9 |45 9 {283 7 | 285 7 [ 254 10 | 25 10

20 Frontporch 1.48 3|15 3 [ 1.06 3 |1.07 3 |0.76 3 |0.75 3

21 Equalizing pulses 2.48 5 (25 5 1414 4 1142 4 11.02 1.00 4
Interruption of the

21 V-synchronization pulse 4.46 9145 9 | 2.48 7125 7 ?.78 7 | 1.75 7

22 Terminal pulse K, 1.49 ) 3|1 2 (0.7 2 (071 2 1153 6 (15 6

19 | Vidicon 9.42 19 |95 19 |6.73 19 | 6.78 19 | 4.88 19 | 4.75 19
gating Va (H) R

19 | Vidicon 15H  + 19t |15H + 19, |20H + 19t |20H + 19t [30H + 194 [30H + 19t
gating Va (V) 0 0 0 0 0 o
Vertical

28 | Yo W) 20H + 22t,|25H + 24t,|30H + 20t,|30H + 24t,|40H + 28t |40H + 24t

14 Vrsignal 15.87 32 | 16.0 32 | 11.34 32 11143 32 | 8.15 32 | 8.01 32

27 V puise 95H 10H 14.5H 15H 20H 20H

21 Number of pre-and 6 5 6 5 6 6

post equalizing pulses

Duty cycle f; = 50%'1[— =21
1

v 8llLsS
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Line programming

Any line number between 512 and 1535 lines is binary-programmable. A binary “1” is applied
to the pins 20 to 29 with condition Vgg = V4= Vgg — 1.5 V and a binary “0” with Vpp <V, < Vg
—4.5 V. The correct programming of the MSB 210 is carried out automatically via pin 2° within
the line number range of 512 to 1535.

Uneven line numbers (interlaced scanning method)
The binary form of the desired line number is switched to the corresponding pins.

Even line numbers

The desired line number is reduced by 1 and the binary form is switched to pins 20 to 29,
the LSB (29) is switched invertedly.

Functional description

The principal units of the pulse generator are the horizontal and the vertical counter (see block
diagram). The horizontal counter, divider ratio 64 :1, divides the input frequency down to twice
the line frequency H/..

An additional logic ensures, that a defined condition of the switching stages is submitted to
the counter after a maximum of one picture change. The vertical counter is externally pro-
grammable to a defined line number.

Due to the external 3-bit enconding, the desired pulse scheme is programmed internally;
i.e. the appropriate switching units for realizing the H and V program, are enabled. The puises
are now fed either directly to the outside, or are logically mixed and masked in the combi-
nation logic. The pulse start or the pulse widths, respectively occur at H/, sync defined
according to time. In the case of even line numbers, only the first field appears for all pulse
schemes, preceded by a Vi pulse.

In the case of uneven line numbers with first and second fields (interlaced scanning), the Vi
pulse precedes only the first field.

According to the CCIR standard, the first field starts, when the leading edge of the V pulse is
synchronous with the leading edge of A (H).
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External synchronization with H/, + Vi or S signal

For video mixing and cross-fading, the BAS signals of the individual cameras or video record-
ers must be sycnrhonized, i.e. correspond in line and picture. In the case of external synchroni-
zation, these two components must be contained in the external signal: either the horizontal
and vertical frequency in the case of the S signal: S (H) and S (V), or S (H), and half of the
vertical frequency (H/; + VR).

At the beginning of the leading edge, short pulses must be derived from these two H and V
components, and thereby the defined setting of the horizontal and the vertical counter is
accomplished.

(Standard value: H component 300 ns < clock period
V component 1 ps < H/y)

Because of the time deviation of the front edges of the line frequency H and S (H), which is
1.5 periods of the input frequency, the horizoniai counier wouid be set incorrectiy. For this
reason, an input S (H) has been selected for the horizontal component, which sets the counter
to the correct position when activated.

The same is valid for the vertical components of H/, + Vi and the S signal. The first frame
frequency pulse follows 2.5 or 3 line periods behind the Vg pulse, depending on the scheme.
The two inputs provided for the pulses from Vg or S (V), respectively, and the correspondingly
encoded line scheme enable a proper setting of the vertical counter. Through the possibility
of a defined setting of the counters it is ensured that a proper standard pulse scheme is
obtained at the outputs even in the case of external synchronization involving different phase
conditions of the synchronization signals.

Note:

At the time of setting the horizontal counter to a defined position, the phase relation of the
input frequency is undefined and consequently the tolerance of the synchronization would
be one clock period (i.e. < 1 ps for 625 lines). By means of an external phase synchronization
circuit with frequency multiplication, the input clock can be derived from the vertical compo-
nent and, thereby, a defined phase relation of the reset pulse achieved relative to the input
clock. Hence a common line deviation (jitter) of < 20 ns absolute value can be achieved.

Control

The pulse generator derives the required pulses from the output frequency. As additionally
half a clock period is used for the generation of the pulse widths, and as both the leading
and trailing edges are used, an input duty cycle of 1:1 is required.

ltis, therefore, recommended to operate the quartz oscillator at twice the input frequency and
to divide it 2 :1 by an external stage, thereby obtaining an accurate duty cycle of 1:1.

Inputs which are not used must be connected to Vgs (H level).
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Control with TTL

S178A

|

ov | Ve, OV
|
|

|
!

-5V | Voo 1OV
|

A TV clock generator, externally synchronizable, using the integrated
video pulse generator S 178 A.

1kQ

+5V
Q l_ .
=178 VR [
Oscillator 16 HI2 SIv) 13
blockin Input
9 1 Clock P Vr 12
—Blsin) 2 %
S(v) V, signal 19 2'
input, 01y 22
external 2 S 23 8
22 S178 A 7
K¢ 24—
Hi2 ? 3 % Ne z “:*
o= . j 258 267
s = Na 2
HEF 4050
K, = 10 9 260 A fH) 2
v 12 1 21|y, 2914,
1 1
A = 5 16 28|, veo -
8
V4 ThLS00 -5y
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Programmable Diode Matrix S 353
S 1353

$ 2353
DIP 28

DIP 14
SO 14

This S 353 contains 160 diodes arranged in a 10 x 16 matrix. The S 1353 contains 32 diodes
arranged in a 4 x8 matrix, the S 2353 contains 42 diodes arranged in a 7 x6 matrix.

For programming, an NiCr fuse is connected in series with the diode.

The matrix is primarily suitable:

1. to replace the extensive wiring in preselection switches. Instead of the multipole wired
switch, a single-pole model can be used. Switch and matrix are connected in series.

2. to be used as encoder, decoder, and recorder. The matrix is connected before or behind
the appropriate components, or connected between them. The electrical level is only
changed by the value of one diode voltage. The electrical connection remains.

3. The component requires MOS handling to avoid undesired programming.

One of the most important applications is e.g., to enable the programming of frequencies
or line numbers, respectively, in conjunction with the PLL. component S 187 and the video
pulse generator S 178 A.

Maximum ratings of the individual diodes including fuse

Lower Upper

limit B limit A
Reverse voltage VR 20 v
Voltage between
Iand Os, Q and.OSﬂ Vw, VQO 0 20 \)
Forward current Ie 2 mA
Programming current Ioog 70 mA
Junction temperature T 125 °C
Storage temperature Tsig —40 125 °C
Ambient temperature range Ta —25 70 °C

0 Vo< V;; Vi example: if W, Vq are positive Og must be grounded.
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Electrical characteristics of the individual diodes including fuse

T, = 25 °C, if not otherwise specified

Reverse voltage
Forward voltage

Reverse current I-Q
Reverse current I-0g"
Programming current

Resistance of the suitably
programmed fuse
Capacitance [-Q
Recovery time

1) Reverse current of a singie substrate diode
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S 353

S 1353
S 2353
Test Lower Upper
conditions limit B typ limit A
I =50 pA 1.0 \
Ta=—25°C
Ir=15pA 0.8 0.85 Vv
Ta=—10°C
Ix V=10V 10 100 nA
Ino Vi=10V 500 nA
Iorog Vog=20V 50 70 mA
=0V
Vo ==2V
R |Vo—Vi|<5V 20 MQ
C VR=2V 6 9 pF
t, Ir =200 pA 13 25 ns
Vemax =2V
R.=1kQ
Test at
VR = 0 Vv




S 353
S 1353
S 2353

Programming conditions and simple programming circuit
Using the circuit shown, the matrix can be programmed in the following manner:

1. observe MOS handling

2. connect pin Og (substrate) to ground via a —2 V voltage source

3. connect desired input I to ground using switch S1

4, select desired output Q with switch S2

5. trigger programming process with button T3

6. the specified voltage source with 18 V to 20 V must be suited for a load of at least
300 Q (fuse resistance), and must have a rise time from 0 Vto 20 V of 1 us

. only one fuse may be programmed at a time

. a current pulse duration of 5 ms to 10 ms is sufficient for programming.

o N

T3

"
T —
s Mo

fﬂo_\\h

5 L1

L - Sub./pin Og
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Pin configuration
top view

Q16 Q3
286 27 26 25 24 23 22 21 20 19 18 17 16 15
Ao rarararrar

0
LI L J LI L JL JL J T T T I J O JC T 0T
1 2 3 4 5 6 7 8 9 10 1N 122 13 1
06 11 I2 13 I IS 16 17 18 I9 10 T Q1 Q2
Circuit
1 12 13 110
I 1 1 I
\%\p \&K %\ .
\&\ \&\ \&\ \&\ N
rbH
T,
05—+t -—-——qm - 1
3 < N O B

% o

Note: Inputs must not be open Vj < Vq
Test pin T must not be connected.
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Pin configuration
(top view)

Q1 Q2 Q3 T Q4 Q5 Q6
14 13 12 11 10 9 8
e T e B s O s Y s s O o

0 S 1353

Circuit

Note: Inputs must not be open
Vi<V

Test pin T must not be connected
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S 2353

Pin configuration
(top view)

05 Q6
1w 13

HH

Q5 Q4 Q3 Q2 @1
12 11 10

HHHHH

N}
©

0
5~

Circuit

w
=
w
—
o

w
M

«
o [T
S - [

Note: Inpu

ts must not be open

Vi<V
S = Substrate diodes
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Electronic Dimmer S576 A,B,C
Electronic Light Switch §$576 D

DIP 8

The IC S 576, constructed in PMOS depletion technology, permits the design of a digital
electronic dimmer or light switch. Turning on and off as well as the setting of the required
brightness are carried out via a single sensor or via an equivalent extension input, respectively.

Features

@ Sensor operation - no mechanically moveable switching elements

@ Operation is also possible from several extensions by means of sensors or push-buttons

@ Can be interchanged with electromechanic wall switches in conventional light
installations

@ Easy connection to a wireless remote control

@ Brightness control with a physiologically approximated linear characteristic

@ Very high interference immunity

@ The set brightness value remains stored during short line interruptions of <1s

@® Low power dissipation

@ Very few peripheral components

@ Clock input provides for automatic dimming (slumber switch)

Pin configuration

top view
gy
Vss 1 ]8 Output
Clock input 2] 17 Voo
:‘ Extension
Integrator (; 3[ input
Sync. input l»[ ]5 Sensor input

B Not for new design
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S576A,B,C

§576 D

Maximum ratings Lower Upper
(without external protective cnrcunry) limit B limit A
Supply voltage Voo —-20 0.3 Vv
Input voltage Vi —20 0.3 v
Ambient temperature during operation Tamb 0 80 °Cc
Junction temperature T 125 °C
Storage temperature Tsig —55 125 °C
Thermal resistance (system-air) Rihsa 135 K/W
Characteristics
T.mn =25 °C, all voltage ratings are referred to Vss =0V

Test conditions | Lower Upper

: limit B typ limit A

Supply voltage Voo —18 —-15 -13 \
Supply current Inp Vop=—15V 1.0 1.4 mA
Supply current with
missing sync signal Inp Vop=—15V 0.85 mA
Input reverse current I Vi=Vgs—10V <01 3 pA
Input capacitance C; Vi=0V,f=1MHz 5 pF
Sensor input
H input voltage Viu with series Vss—2 \"
L input voltage Vi resistor 10 M Vss—8 Vv
Input current Iy from 220 V line 35 pA
HL transition time trHL
(trigger transition) line sine wave
LH transition time trn
Frequency with active signal f synchronized with 50/60 Hz

50/60 Hz clock at

sync input
Extension input
H input voltage Vi Vss—2 \
L input voltage Vi Vss—8 "
Input current Iy 35 pA
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S576A,B,C

S576D
Characteristics Test conditions | Lower Upper
(cont'd) limit B typ limitA .
Sync input (pin 4)
H input voltage Vin with series 1/2 Vpp+2 . \
L input voltage ViL resistor 1.5 MQ 1/2 Vpp-2 | V
Input current Ly from 220 V line 240 pA
HL transition time traL
(trigger transition) line sine wave
LH transition time trin
Frequency f . 50/60 Hz
Clock input (pin 2)
H input voltage Vin Vgs—2 Vs+0.3 Vv
L input voltage ViL Voo Vss—8 \
HL transition truL 100 us
(trigger transition)
LH transition tron 100 - us
Clock frequency fork 0 500 Hz
Without clock Vi 0 Vss Vss+0.3 \
Integrator (pin 3)
External components (o | compare with fig.1| | 47 | nF
Output
L output current I Vop=—15V 25 mA
VaL=—3V
L pulse width toL 50 Hz line 40 ws
H output voltage Vau compare with text| Vgg Vsst05 |V
HL transition time thLq 20 us
LH transition time ttha 20 s
Operation of the control inputs
Input potential during both half waves of the line phase:
Function Line half wave Sensor input Extension input
ositive L H

operated P -

negative 0 H

positive H L
not operated - or

negative 0 0
H: VIH
L: v“_
0: any
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S$576D

Functional description

The type series S 576 permits the design of fully electronic dimmers and light switches for
light bulbs (resistive loads) which are operated in each case via a single sensor.

In conventional lighting circuit installations it is possible to interchange this component with
mechanic wall switches as well as to operate all functions from several switching points
(extensions).

The brightness is set by phase control. Its digital logic is sychronized with the line frequency.
It is possible to supply the IC via a two-wire-connection as the conduction angle is limited
to a maximum of 152° of the half wave.

Operation

1. Dimmers S 576 A, S 576 B, S 576 C (see figure 1)

The integrated circuit can distinguish the instructions “turning ON/OFF” and “dimming” due
to the duration of the control input operation.

Turning ON/OFF

Short touch (50 to 400 ms) of the sensor area turns the lamp on or off, depending on its
preceding state. The switching process is activated at the end of touching.

Setting of the brightness (dimming)

If the sensor is touched for a longer period (> 400 ms), the conduction angle will be varied
continuously. It runs across its control loop in approximately 7 s (e.g. bright-dark-bright) and
continues this sequence until the finger is removed from the sensor.

The following process is carried out to enable an easy operation also in the lower brightness
range: the phase control angle is controlled such that during the run across the control loops,
the lamp brightness varies approximately physiological-linearly with the operating time,
and rests for a short period when a minimum brightness is reached.

The conduction angle can be controlled in the half wave range between 35° and 152° by
means of the sync input circuitry (Ry, C,) specified in the application example.

By increasing the RC time constant it is possible to shift the control range towards smaller
conduction angles (effects the minimum brightness).
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S$576D

Control behavior

The three versions S 576 A, B, C, differ in their control behavior.

S 576 A With turning on, the maximum brightness is always set; with dimming, control is
started from the minimum brightness. With repeated dimming, control is carried
out in the same direction (e.g. “brighter”).

S 576 B With turning off, the selected brightness is stored and again set when the switch is
turned on. Dimming starts at that stored value and the control direction is reversed
with repeated dimming.

S$ 576 C With turning on, the maximum brightness is always set; with dimming, control is
started from the minimum brightness. The control direction is reversed with repeated
dimming.

Control behavior of the electronic dimmers S 576 A, B, C

(schematic)
S
o “IANNF . :
Sensor  § — — — } :
| | | . 1 [
o807 E B R N T
1500 . A N L
| { [ |
4 [ ! [
5576A7 o ; N LA
30° : i E : VLmin
0 N R — | T ! V=0
180° ' : : ! : ‘ : ! |74
- I | ! o Vv
atsee] o4y <c-H-—r FoF Vimax |
i | i I
1 el fo L N '
S576 B ! 1 I
30°1 ! I ! Vimin
R N I S
1800 ! P | P ! Vio vy,
(!1500- : : ----'r———:—“l-—“-—-—t————-i—— VLmux L
I | | |
© T 900 | ! L L
S576C ! !
30°- i min
0 1 T T T T T T T T T T L VL=
1 2 5 6 7 8 9 10 1 12 13 % 15 s
- f
a Conduction angle S Control signal: S Sensor fouched A S576A
W Lamp voltage (m<0,45;=>0.45s) B S5768
S Sensor not touched C S576C
Figure 1
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2. Light switch S 576 D (see figure 2)

Upon touching the sensor area (> 50 ms) the lamp is turned on or off alternatively with
maximum brightness. The switching process is activated at the start of touching.

Dimming or turning off the light via the clock input is also possible, as in the case with the
dimmer.

Control behavior of the electronic light switch S 576 D (schematic)

; I |
S
« 180° | -V
150° Vipax Ve
90°
30°
0 T T T T T T T V=0

T L T
1 2 3 &4 5 6 7 8 9 10 1 12

-t

« Conduction angle
V_ Lamp voltage

Confrol signal:
Sensor fouched
Sensor not touched

wln n

Figure 2

External circuitry (see figure 3)
The suggested circuit design of S 576 performs the following functions:
@ current supply for the circuit (Ry, C, D1, D2, Cj)

@ filtered signal for synchronization of the internal time base (PLL circuit) with line frequency
(Ra, Cy)

@ protection of the user (Rg, Rg)
@ sensitivity setting of the sensor (Ry)
@ current limitation in the case of incorrect polarization of the extension (Rs, Rg).

Both resistors can be omitted if no extension is connected. In this case, pin 6 must be
interconnected with Vpp (pin 7).

@® D 3: reduction of positive voltages which may arise during the triggered state at the gate
of some triacs, to values below Vgs+ 0.5 V (refer to characteristic data). If suitable triacs
are used, diode D 3 can be omitted. (This feature of the triac depends on the anode current
and on the internal resistance between G and A1, and can be measured and specified by
the manufacturer).
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Application circuit S 576

Pt;use
_°_ _ _ _
- ) ]
| Is; |
A ov
| ol o |
L70pF| 47nF R,
| w P 1. |
| 7 1x0 10860 3hiz  avR) |
povee) L o4 R 4 3 |
z =0 . SIEMENS
(15K 15HR D3 8557 |6 R |®
250V ac A Rg | ) .
' llDr BZX83/Z8 D1 BAY 61 7 470kS L.?I | Extensions
+ .
€15 == 4TpF MO
C 3
[ R, G2 | D2 | 16Vde sy Rs Ry | At 110VI60 Hz line
' i L7 I (;,:0.68pF/160V ac
1kQ’1w0.2uF BAY 61 ‘:)ZOkQ MQ
L _@__ _280Vac__ __ __ ___ __ _OkwW |
g@t.oow
Sensor
Mp central unit
Figure 3
Extensions

All switching and control functions can also be performed from extensions which are connect-
ed to an extension input reserved for this purpose. The central unit and the extensions are
equivalent. Electronic sensor switches or mechanical pushbutton switches can be connected

to the extensions. During operation, H potential must be applied to the extension input for

both line half waves.

An electronic circuit suitable for this purpose, is shown in the application example (figure 4).
The circuit operates as return delay and takes over the triggering of the switching transistors
during the negative line half wave.

@ Response time approx. 2 ms
@ Return delay time approx. 30 ms
@ Protection against incorrect polarization (Ry, D1, Si)
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Application circuit: electronic extension

®Phuse
———
| si[[)o
I
[
1 C
I Vi D1
| BZY 97/

c18

|
1
|

)
{3

L - — —

Central unit with S 576

Figure 4

Wireless remote control

The connection of a wireless remote control to the extension is very easy. All functions of the
S 576 can be performed with the aid of a single transmission channel.

Slumber switch (clock input)

In the unused state, the clock input is short-circuited to Vgs. A slumber switch can be
obtained by applying an externally generated clock to this input. Each H L transition de-
crements the count of the internal brightness memory by one step. When the minimum
brightness is reached, the clock turns the circuit to the OFF-state.
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The application example (figure 5) shows an oscillator circuit which can also be connected
to the power supply of the electronic dimmer or light switch by means of S 576.

The oscillator is enabled by touching the slumber switch sensor. Touching of the dimmer
sensor disables the oscillator and, thereby, interrupts the automatic system.

Circuitry

@ Oscillator with CMOS gates

@® T1 and T2 provide a steep switching transition at the input of gate G3 in order to
minimize current consumption (< 100 pA)

@ Setting of the clock frequency and thus setting of the dimming time with the RC network
(R5, C2)

@ Sensitivity setting of the sensor area (R4)

Application circuit: S 576 with a slumber switch

Phgse  — — "W fov—_ — — — — — —————7/—/—
T g
1
1
I 1 ] amn[]R‘ 1an‘ ..... g3 BC308 (T
| LTIMQL Il 216" 3/45LC 4093B(CMOS)
| |1
I | I = g 1M |R,
220Vac 1 -FZOPF z =
soHz | 5] | IReset| | - 470kQ
| S!5Eg17I56NS 2 I IClock : R¢5 ER‘ :
| - I = . 2MQ 1.70le2
| LM || |C'-' LIMQ R e Ry
| ‘)\ Ry 25V
| LIMQ I ' ome R,[JZ?kQ
_ P
L _ _|s LV_L_ ___________ J
:
Sensor Sensor
Mp central unit slumber switch

Figure 5
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Interference immunity

A digitally determined immunity period of approximately 50 ms ensures a high interference
immunity against electrical variations on the control inputs, and allows simultaneously an
almost delay-free operation.

Due to the special logic of the extension input, even large ground capacitances of the control
line will not lead to interference. )

In the case of line interruption, the set switching state with the recommended external
circuitry remains stored for about 1 s. After line interruptions for longer periods the circuit
turns into the OFF-state.

General information

All stated time specifications refer to a line frequency of 50 Hz. In the case of a line frequency
of 80 Hz, the periods aie shiofiened accordingiy.
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Three-Tone Chime SAB 0600

Single-Tone Chime SAB 0601
Dual-Tone Chime SAB 0602
DIP 8

Three-tone chime SAB 0600

This IC generates the tone sequence of a 3-tone chime. The sound pattern is created by
three harmonically tuned frequencies which are switched in succession to a summing point
and decay individually in amplitude.

The tone color is adjusted by an external RC network (R,, C;, and C,). An 8 Q loudspeaker
can be connected directly via a 100 pF capacitor.

An appropriate design of the loudspeaker housing (shaped as tube or horn) enhances the
volume and tone quality and contributes to a pleasant, melodious sound.

Features

@ Melodious sound

@ Few components required

@ Integrated output stage for 8 Q loudspeaker
@ Standby current < 1 pA

Single-tone chime SAB 0601 and dual-tone chime SAB 0602

The two variants SAB 0601 and SAB 0602 were derived from type SAB 0600 by suppressing
the last two tones or last tone, respectively, of the three-tone sequence. The SAB 0600 data
applies correspondingly.

Maximum ratings Lower Upper

limit B limit A
Supply voltage Vs —0.5 11 \Y
Input voltage at E Ve —-0.5 Vs Vv
Neg. input current at E —Ie 2 mA
Load resistance at Q RL 7 Q
Current consumption at
start of tone sequence J refer to Isy 90 mA
end of tone sequence | measurement circuit Iso 35 mA
Oscillator frequency at C fosc 6 kHz
(due to power dissipation)
Junction temperature Tj 150 .°C
Storage temperature Tstg —55 125 °C
Thermal resistance (system-air) Rinsa 120 K/W

Operating range

Supply voltage Vs 7 11 \
Ambient temperature Tamb 0 70 °C
Oscillator frequency at C fosc 6 100 kHz
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Characteristics
VS=7Vt010V, Tamb=25°C

Standby input current

Supply current with open output
Max. output power at 8 Q (tone 3)
Max. output voltage at Q (tone 3)
Deviation of the max. individual
amplifudes referred to tone 3
Frequency variation of basic
oscillator with R, C; = const.
Triggering voltage at E

Input currentat E (Vg =6 V)

Noise voltage immunity at E
Triggering delay at f, = 13.2 kHz
(tq varies in inverse proportion to f,)
iviin. vaiue of external load resistor
Max. value of external load resistor
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SAB 0601
SAB 0602
min typ max

Iy <1 10 pA

I SO 20 35 mA

Pq 0.16 w

Vapn 2.8 4.0 v

AVaum +5 %

Af, 5 %

Ve 1.5 Vs \

Ie 500 700 pA

VEN pp 0.3 \Y

ty 2 5 ms

Ry 10 kQ

Ry 100 kQ




SAB 0600
SAB 0601
SAB 0602

Measurement circuit

G R G
"100nF —b _J14nF
B "
8iL 7|R 6|C S{N.C.
] SAB 0600
115 2|V 3la 4{GND
100pF =G
| 2
80
€, =x=0,33pF
T 1 L
1kQ
_ Storage
Jaw-type probe ¢ - 0SC L= ft)
£, == 100pF
I

Figure 1 Vs

Integral current consumption in the measurement circuit

mA
120
& 100
80 P>
\\{Max‘permissible limit value
0 N — \
~
V\ \\ -
40 150_ 35mA
Typical run b?_“
at ¥ = 10V and I~
fysc = 13.2kHz
20
0

0 1 2 3 L 5 6 1 8 9 10 s
Figure 2
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Block diagram

|
Power supply .
15
kQ
6.4V 0 Ve
30 B
kQ 75Q

Triggering

_—————— — . —.— R

Digital tone generation

Summing point circuit
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1
!
|
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i
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l
, 3
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|

RSEd
AN

Clock oscillator

30Q

Figure 3
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SAB 0600
SAB 0601
SAB 0602

Typical application circuit

o e, = a—_!L ¢, 100nF
2
Vs R
15 2 Ur =
K
0pF €, @
7.1V e 6l
o=, (1
Z, 0.33pF L sh—
Figure 4

Functional description

The three frequencies - 660 Hz, 550 Hz, and 440 Hz - are obtained by dividing the output of
a 13.2 kHz oscillator. One of these three frequencies is divided again to obtain the time base
for the tone-decay process. From this time base, 4-bit D/A converters (one for each tone)
generate the decay voltage with which the three tones are successively activated and, over-
lapping each other, are attenuated. The basic frequency is determined by an external RC
network (pins R and C).

The output stage can drive an 8 Q loudspeaker with approximately 0.16 W via 100 pF. The
output voltage is of square shape. To obtain a melodions output tone as required, the
higher harmonics may be reduced by shunting pin L through a suitable capacitor to ground.
The output volume can be regulated here by means of a potentiometer.

The circuit only draws current in the active state, and automatically switches off after the
tones have decayed. The circuit is activated by a short pulse, between 1.5 V and Vg in
amplitude, applied to the triggering connection E (pin 1). If the trigger voltage is still, or again,
present when the tones have decayed, the three tones are repeated.

The circuit is not activated when a trigger pulse on E is shorter than 2 ms (interference
suppression).

To prevent triggering of the circuit by cross-talk voltages, especially in case of long input
lines, the noise voltage peaks should be limited to 0.3 V at the IC input. For this purpose

the control line (possibly in front of a series resistor) can be shunted to ground through a
suitable capacitor.
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Application for ac and dc triggering (figure 5)

The input can alternatively be triggered with direct or alternating current. An internal diode
circuit hereby short-circuits the input for negative halfwaves.

The peak voltage of the positive halfwave is added to the battery voltage. A series resistor
must be connected into the trigger line to limit the voltage at input E (pin 1) to a maximum
value equal to Vs.

The minimum input current at pin E of the SAB 0600 (pin 1) is 500 pA at 6 V. If the voltage
drop occurring at 500 pA at the series resistor Rj (figure 5) amounts to at least the ac peak
voltage between A and B (Vg ~), the IC will be safe.

VAB max.
500 pA

datarminacg tha lnwar limit far D
getermines tne IoWer it or .

The upper limit for Rz is determined by the lowest trigger voltage between A and 0 (pin 4).
In the application shown in figure 5, this will be the battery voitage if the device is also to be
operated independently of the bell system (triggering by short circuit of A and B).

For reliable triggering, the SAB 0600 requires a current of at least 50 pA with approx. 1.5V
at pin E. Assuming this current, the voltage drop at Rz must, therefore, not exceed Vg — 1.5 V.
50 pA

The formula R3 min =

The formula R3 max =

results in the upper limit for Rj.

Calculation example for the circuit in figure 5

max. Vag rms = 25 V max. Vag =25V x V2=235.4V
35.4V
R3 mi =———=70.8 kQ
3 min 500 HA
min. Vs =6V
(The operating range of the SAB 0600 may extend to 6 V for individual components).
6V—15
R = ——2 =90 kQ
3 max 50 pA

In this example, a value of 82 kQ + 10% would be suitable for Rs.
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Circuit for SAB 0600 application in home chime installations utilizing
ac and dc triggering; adjustable sound and volume

w LI
£ e +
p=3 ~ ~
e : .
~ N ~ c
S 5
o) |
- (24 (=] g
-] ~ o wn a
o
>
ng T &
:l <€ w = %
Yo} o S o©
"o m S o
o a g
- ~ m < - e &
w N =] ~ o
[ 2 g
1 I o i
w m [ @
Se= € 3
G S — o c
m 2 -— (1] w
x|~ £ =
© s G a3
5.8 - 5
255 g ¢
w
= PN anN = 5
o £l z °
3 e NG o 2
o ~
,_“ HI 23
I
< < 4l g
=
=l &
[
ﬁF 2
=+ 3 <
o A
D U PR
< o
>
[
o
Q; =]
y - N
j 5 s
x>
— g
N~

Figure §

T

k2

7.

PCB layout information: Because of the high peak currents at Vg, Q, and 0 (ground) and to
avoid RF oscillations, the lines should be designed in a flatspread way or as star pattern.
Star points are the terminals of capacitor C,.
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Further details regarding the circuit in figure 5

Because an ohmic contact between A and B causes triggering of the chime, no bell may be
connected in parallel to the chime. However, paralleling several chimes does not cause any
problems.

In older batteries, the higher internal resistance of the battery may cause voltage drops
becoming apparent as distortions. C4 serves as a buffer element expanding the service life of
the battery.

The trigger line connected to pin A acts - in open state - as antenna for noise pulses which
could trigger the chime unintentionally. Capacitor Cg will largely suppress such interference.

If there is the risk of incorrect polarity connection when changing the battery, the battery
line should be protected by a diode.

For the selection of components, the following recommendations are given:

Capacitors:

Cy: 47 nF/2 10V, £ 5%; e.g. MKT

(o7% 100 nF/2 10V, = 20%; e.g. MKT

Ca: 100 pF/26.3 V, = 100/—10%; e.g. aluminum electrolytic
Cy: 100 pF/= 10V, + 100/—10%; e.g. aluminum electrolytic
Cs, Ce: 330 nF/2 50 V, + 100/—20%; e.g. ceramic

Resistors:
Rs: 82 kQ/0.1 W, + 10%, carbon film resistor
Ry: When a fixed resistor is used, 0.1 W £ 5% metal film resistor.
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Audible Signal Device SAE 0700

DIP 8

The audible signal device SAE 0700 generates two tone frequencies in a ratio of approx.1.4 :1
that follow one another in a periodic sequence. The tone frequency can be varied throughout
a range between 100 Hz and 15 kHz by an external resistor. The switching frequency of
0.5 to 50 Hz is set by an external capacitor. The SAE 0700 can be used to drive either a
loudspeaker or a piezo-ceramic transducer. The SAE 0700 can be supplied with voltage in
two ways:

1. rms ac voltage from 10 V
2. dc voltage from 9 to 25 V

The SAE 0700 issues the tone sequence for as long as the supply voltage is applied. After
application of the supply voltage, the tone sequence commences with the higher of the two
tones. »

Features

@ Direct ac-voltage feeding possible through integrated bridge rectifier

@ Integrated overvoltage protection through Z diode, approx. 28 V

@ Bridge rectifier provides for protection against incorrect polarity in dc operation
@® Few external components (one resistor and one capacitor minimum)

Block diagram (with external components for dc supply)

o—

7| Voc

Bridge rectifier J T

8 - Lo
e ] Swilching Tone Output 5
Ve I iy Threshold frequency - frequency |—=f <tone 7
h— | ’—0— circuit generator generator g a

SAE 0700

M

= Piezo
— resonator

~
(2}
F4
o
w
’'s

| T_ G [1]/?r

Figure 1
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SAE 0700

Functional description

The audible signal device SAE 0700 (see bicok diagram, fig. 1) includes the following functional
blocks:

@ bridge (for voltage supply) and overvoltage protection
@ threshold circuit

@ switching-frequency generator

@ tone-frequency generator

@ output stage

Bridge rectifier: The bridge rectifier enables direct feeding with ac voltage or dc voltage
(independent of polarity). DC-voltage supply without integrated bridge is also possible via
pins Vpc and GND.

If the voltage is supnlied via the bridge, the input voltage V4, should be dimensicncd such
that at least 9 V appear at the pin Vp¢ (also with output loading). It should also be noted that
in the case of voltage supply via the bridge, the maximum output current has to be limited

to 50 mA.

Response of the SAE 0700 as a result of spikes on the AC line is prevented by a built-in
initial resistance Ry, In a voltageless condition Ry provides for discharging the storage
capacitor of Vp¢ to ground.

The Z diode following the bridge serves as overvoltage protection. The bridge circuitry shown
in figure 2 efficiently protects the SAE 0700 against damage as a result of the following
voltage values:

@ overvoltages in acc. with VDE 0433 (2 kV - 10/700 ps)
@ ac voltages up to 220 V/50 Hz for a duration of 30 s

0.1pF
10kQ
2 o]l 1082
) P o [ 2
v N
w =200 ] iy
NVaic2 2|GND j:s 4| Ry
be ==10pF

2~100nF ~16kQ2/1700Hz
75Hz

Figure 2
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Threshold circuit: With a threshold voltage of typically 8.6 V this ensures that the SAE 0700
is not activated by noise pulses.

Switching-frequency generator: This switches periodically between the two frequencies
produced by the tone-frequency generator. Wiring with a capacitor Cg produces a switching
frequency fg according to the following formula:

fs [Hz] =129 + 259 (valid from 0.5 to 50 Hz)

C [nF]

Tone-frequency generator: This generates a squarewave voltage with the two tone fre-
quencies frq and frp. The basic frequency frq and the second tone frequency fr, are calcu-
lated according to the following formulae:

4
fry [Hz) = &/;?T?;]g— +25% (valid from 0.1 to 15 kHz)

fra [Hz] = fry X (0.725 % 5%)

The tone-frequency generator is temperature-compensated for better stability.

Output stage: This boosts the generated tone voltage for direct driving of a piezo-ceramic
transducer or a loudspeaker, possibly across a dropping resistor.

Pin configuration

Pin No. Symbol Function

1 Vaca AC-voltage input

2 GND Ground

3 Cs Connection for capacitor Cg
4 Ry Connection for resistor Rt

5 Q Output

6 N.C. Not connected

7 Vbc DC-voltage input

8 Vact AC-voltage input
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Maximum ratings Lower Upper limit
limit
Voltage at pin 7 Vbe —0.5 26 \'
Voltage at pin 3 Vo —0.5 55 \
Voltage at pin 4 Vio —0.5 7 v
Output voltage at pin 5 Va —-0.5 Vbc+0.5 \
AC voltage at pin 8 and 1
(peak value) Vac 28 \
Input current of bridge Iy, —50 50 mA
AC input current of bridge Ig 1 rms 25 mA
Output current
(50 ps, duty cycle 1:10) I —100 100 mA
Output current Igims 50 mA
Total power dissipation (T mp = 25 °C) Piot 0.8 w
Junction temperature T 180 °C
Storage temperature Tstg —40 125 °C
Thermal resistance (system-air) Rihsa 120 K/W
Operating range
Supply voltage Vbc 9 25 \
Tone frequency fry 0.1 15 kHz
Ambient temperature Tamb —25 85 °C
Characteristics Test conditions Lower Upper
Tomp =—25 °C to 85 °C limit B typ limit A
Current consumption  Ipc Voc=9Vto25V, 1.5 1.8 mA
w/o load
Switching threshold Vbc onvorr 8 8.6 9 \Y
Initial resistance Rint see characteristic, 3.5 4.7 6 kQ
figure 3
Output-voltage swing Vg Io=%+10mA Voc—3.7 | Vpc—3 \
Tone frequency frq Voc=15V, V3,=0V, 1.275 1.700 2.125 kHz
Ry=16kQ
Switching frequency fs Voc =15V, Cs=100 nF | 5.6 7.5 9.4 Hz
Tone frequency ratio fri/fro 1.31 1.38 1.45
Temperature
coefficient of tone
frequencies TCt 8x10™* K1
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Characteristic curves
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8 Bit CMOS Analog-to-Digital Converters SDA 0808 A
with 8-Channel Multiplexers SDA 0808 B

Preliminary Data DIP 28

The SDA 0808 A;B is a monolithic CMOS device with a single supply of 5 V DC, 8 bit analog to
digital converter, 8-channel analog multiplexer and microprocessor compatible control logic
and 8 bit data bus. It is a pin to pin compatible device to the data acquisition component ADC
0808/0809.

The SDA 0808 A;B has the method of successive approximation with a capacitor network as
the conversion technique. The converter features a temperature stabilized differential
comparator, 8-channel multiplexer for 8 analog inputs and a sample & hold circuit. The device
needs no external offset or gain adjustments. Easy interfacing to microprocessors is provided
by 3 bit addresslatch, 8 bit data-outputlatch and 8 bit TRI STATE databus.

Features

* Resolution 8 bits

 Total unadjusted error +

1/2 LSB

* No missing codes

e Conversion time 15us

e Single supply 5V DC

¢ 8-channel multiplexer with latched control logic
¢ Easy interface to all microprocessors, or operates stand alone
* 0V to5V analog input voltage range

* No offset or gain adjust required

e Latched TRI STATE output

¢ Oututs meet TTL voltage level specifications

* CMOS low power consumption

¢ 28 pin P-DIP standard package
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SDA 0808 B

Pin Designation

Pin No. | Function Symbol

1to5 Analog inputs AIN3to AIN7

6 Start of conversion SOC

7 End of conversion EOC

8 Digital output signal 2-5

9 Output enable OEN

10 External clock input CLK

11 Pos. supply voltage VDD

12 Pos. reference voltage REF (+)

13 Ground GND

14to 15 | Neg. reference voltage | REF (-)

17 to 21 | Digital output signals 2-8to 2-1

22 Address latch enable ALE

23to0 25 | Address inputs ADD 2to ADD O

26t0 28 | Analog inputs AINOto AIN 2
Pin Configuration
(top view)
AIN 3 10O : 7 ] 28 AIN 2
AIN 4 2 O ] 27 AIN 1
AIN 5 3 ] 26 AINO
AIN 6 4 O ] 25 ADDO
AIN 7 5 O ] 24 ADD 1
SOC 6 O ] 23 ADD 2
EOC O ] 22 ALE
2-5 8 O 1 21 2-1(MSB)
OEN 9 1 20 2-2
CLK 10 [ ] 19 2-3
VDD 1 [ ] 18 2-¢
REF(+) 12 O ] 17 2-8(LSB)
GND 13 O ] 16 REF (-)
2-7 14 O ] 15 2-6
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Functional Description

The Converter

The converter is partitioned into 3 major sections: An approx. 50 pF capacitor network as a
sample & hold circut, the successive approximation register and the comparator. The
capacitor network includes a correction, so that the first output transition occurs when the
analog signal has reached + 1/2 LSB.

The A/D converter’s successive approximation register (SAR) is reset on the positive edge of
the start of the conversion (SOC) pulse. The conversion is begun after the falling edge of the
start of conversion pulse with the next rising edge of the external clock signal. A conversion
in progress will be interrupted by a new start of conversion pulse.

The logical end of conversion output (EOC) will go low after the rising edge of the start of
conversion pulse. It is set to logical one with the first rising edge of the external clk after the
internal latch pulse. The autozeroed, high resolution, low drift comparator makes the A/ID
converter extremely insensitive to temperature errors.

AID Converter Timing

After a conversion has been started, the analog voltage at the selected input channel is
sampled for 10 external clock cycles which will then be held at the sampled level for the rest
of the conversion time. The external analog source must be strong enough to source the
current in order to load the sample & hold capacitance, being approximately 50 pF, within
those 10 clock cycles.

Conversion of the sampled analog voltage takes place between the 11th and 18th clock cycle
after sampling has been completed. In the 19th clock cycle the converted result is moved to
the output data latch. With the leading edge of the 20th ciock cycle the end of conversion
signal is set.
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Multiplexer
The device provides eight multiplexed analog input channels. A particular input channel is
selected by using the address decoder.

Table | shows the input states for the address lines to select any channel. The address is
latched on the low to high transition of the ALE signal.

Table I:
Address lines Selected Analog Channel
AD2 | AD1 | ADO AIN

L L L AINO

L L H AIN 1

L H L AIN 2

L H H AIN 3

H L L AIN 4

H L H AIN 5

H H L AIN 6

H H H AIN7
Absolute maximum ratings

Lower Upper
limit B limit A
Supply voltage (see Note 1) Vee 6.5 \"
Input voltage range Vi -0.3 Vce + 0.3 Vv
Continuous total power dissipation
(at or below 25°C free-air temperature range) 875 mwW
Operating free-air temperature range
SDA0808A Ta -40 85 °C
SDA0808B Ta —-40 125 °C

Storage temperature range -65 150 °C

Note 1: All voltage values are with respect to network ground terminal
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SDA 0808 B

Recommended operating conditions
Vec=5V; Ta=25°C

test cond. min typ max unit
Supply voltage Vee 45 5 6 Vv
Positive reference voltage VRrer + (see Note 3) Vee Vec + 01 \
Negative reference voltage VRer - 0 -01 \)
Differential reference voltage AVrer = VRee+ —VRer- 5 v
Start pulse duration twisi 200 ns
Address load control pulse width  twaLc) 200 ns
Address setup time tsu 50 ns
Address hold time th 50 ns
Clock frequency folock 10 640 1500 kHz

Note 3: Care must be taken that this rating is observed even during power up

Electrical characteristics over recommended operating free-air temperature range
Vcc =4.75V to 5.25V (unless otherwise noted)

Total device

High-level input voltage,
control inputs
Low-level input voltage,
control inputs
High-level output voltage
Low-level output voltage
Data outputs

End of conversion
Off-state (High impedance-state)
output current
Control input current at maximum
input voltage
Low-level control input current
Supply Current
Input capacitance, control inputs
Output capacitance, data outputs
Resistance from pin 12 to pin 16

ViH

ViL
Vou

VoL
VoL

Vec=5V

Vee=5V
lo= —360uA

lo=1.6mA
lo=1.2mA
Vo=5V
Vo=0

Vi=5V

Vi=0

’clock =640 kHz
Ta=25°C
Ta=25°C

Vec— 1.5

Vec—0.4

0.45
0.45

-3

15
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SDA 0808 B

Analog multiplexer
Vec=5V; Ta=25°C

test cond. min typ max unit
Channel on-state current lon Vi=5V,
(see Note 4) felock = 640kHz 2 pA

Vi=0V,

foiock = 640kHz -2 uA
Channel off-state-current lott Vec=5Y,

Ta=25°C, V;=5V 10 200 nA

Vee=5Y,

Ta=25°C, V;=0 — 200 nA

Vec =5V, V=5V 1 pA

Voo=8Y, ;=0 -1 A

Note 4: Channel on state current is primarily due to the bias current into or out of the threshold detector, and it varies
with clock frequency.

Operating characteristics
Ta=25°C, Vcc =VRrer+ = 5V, Vrer- =0V, felock = 640 kHz
(unless otherwise noted)

SDA 0808A SDA 0808B

test cond. min. | typ. max. | min. | typ. max. | unit

Supply voltage sensitivity Vcc = Vrer+ =4.75V
ksvs t05.25V, To= —40°C to

85°C, (see note 5) +0.05 +0.05 %IV
Linearity error (see note 6) +0.25 +0.25 LsSB
Zero error (see note 7) +0.25 +0.25 LSB
Total unadjusted error Ta=25°C +0.25( £05 +0.25( 05| LSB
(see note 8) Ta= —40°Cto +85°C +0.5 LsB

Ta= —40°Cto +125°C +0.5| LSB
Output enable time ten,  CL=50pF, RL= 10kQ 80 250 80 250 | ns
Output disable time tsis CL=10pF, RL= 10kQ 105 250 105 250 | ns
Conversion time teonv feolock = 1.5MHz, 15 16 15 16 us

(see note 10)
Delay time, end of  tygoc)(see notes 9 and 10)’ 0 145 |0 145 | us
conversion output

Notes:

5 Supply voltage sensitivity relates to the ability of an analog to digital converter to maintain accuracy as the supply
voltage varies. The supply and Vger . are varied together and the change in accuracy is measured with respect to
full-scale.

6 Linearity error is the maximum deviation from a straight line through the end points of the A/D transfer characteristic.

7 Zero error is the difference betweent he output of an ideal converter and the actual A/D converter for zero input
voltage.

8 Total unadjusted error is the maximum sum of linearity error, zero error, and full scale error.

9 For clock frequencies other than 640 kHz, tqeoc) maximum is 8 clock periods plus 2 us.

10 Refer to the operating sequence diagram.
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SDA 0808 A
SDA 0808 B

Start Conversion 50%( \50%

) I
—p

Address Latch =t l
Enable _./—I:_\ I

':‘""'”- Address stable

Address  50% 50% len
tsU en*® th | i
T I
Analog Input y 1 Analog Value I X
le——1Input Stable ————— |
Multiplex Output =/ i
(Internal) : X: Analog Value i X
I
1 1 ' .
End of Conversion : ! \ 50% | /50%—_
:Q—itd(EOC) —»! ;
* tconv — 1
0, 0,
Output Enable . 50 /l: . 5:’_ /o
ten 'E ! itdis
1
Latch Outputs i 90:/0 (:)2901/0_
HIZ State 10% 10%
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Infrared Remote Control Transmitter SDA 2008

DIP 18

The SDA 2008 IC represents a follow-on development of the infrared transmitter IC SAB 3210.
It includes a disconnectable 8-stage divider, thus enabling the oscillator to operate up to
500 kHz with a ceramic oscillator instead of an LC circuit.

Features
@ Complete security of the keyboard against operating errors

@ |Instruction extension up to 60 instructions is possible by using diodes
and by means of a shift key (keyboard changeover)

@ Start bit programmable by external voltage
@ Wide supply voltage range between 5V and 16V

@® Low current consumption, typically 3mA. The battery can be switched off
by an external transistor

@ No external column resistors necessary

Maximum ratings
all voltages referred to V,p, =0V

Supply voltage Vss 18 \
Input voltage Vi 18 \
Power dissipation per output Py 100 mWwW
Total power dissipation Piot 500 mwW
Storage temperature range Tog —40 to 125 °C
Operating range

referred to Vpp =0V

Supply voltage ' Vss1 5t016 \
Supply voltage” Vss 1 55t0 16 \'
Ambient temperature Ta 0to 70 °C

1) Instruction extension with diodes
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Characteristics
all voltages referred to Vpp

Supply current

(outputs not connected)

Leakage current, total current

of outputs Ca, Cb, Cc, Cd, ETA, IRA
(refer to test circuit)

Inputs

Oscillator input CLK |

Operating frequency

with prescaler

Qperating frequency for external ciock
with disconnected prescaler

IRA remote control signal output

H output voltage

(refer to test circuit)
I=4mA; Vss=6V

H resistor with respect to Vgg

ETA switch-on transistor output

H output current
Vq7 = Vss—4 Vv

104

| min ‘ typ l max |
Is 3 7 mA
I23,457,8 1 pA
fi7 160 560 kHz
f17 20 70 KHz
Vane Vss—5 \
Rqms 100 Q
) A 100 ‘ | 10000 | pA




SDA 2008

Row input 1 to 8 (internal pull-high resistors)

Instructions can be transmitted by connecting the respective row input with the corre-
sponding column output (refer to instruction set). Operating errors, such as connecting
more than one respective row and column are recognized and transmission is interrupted.
Only exception: instruction extension with row 8 (see input, keyboard).

The connection can include as max. resistance a silicon diode junction in forward direction
and a 100 Q resistance in series. Minimum resistance is zero.

ETA input

The ETA input is connected to the supply voltage via the base-emitter diode of the NPN
switching transistor for normal transmitting operations.

PPIN program input

If the PPIN input is joined with the corresponding column output or with the IRA output
(in this case = 33 kQ < Rga<47 kQ) the output mode can be changed in accordance with
the table “PPIN connections”.

Example
¥ 33 kQ < Rpa < 47 kQ
RyR; <100 Q
Riga D1,D2=V;< 0-8Vat =01mA
2 and TAmin
Ca
RralE A
SDA 2008 R, R,
D2 D1
ppIN |18
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SDA 2008

Description of function

The SDA 2008 IC operates as a transmitter for the infrared remote control system IR 60.

The PMOS circuit contains a control output for an NPN transistor which deactivates the
supply voltage if the keyboard is not activated (i.e. no row is in “low” state).

Input, keyboard

The transmitter contains an input matrix of 8 rows and 4 columns. In order to input an
instruction, a row must be connected to a column. Thus, the transmitter is switched on and
the appropriate instruction is sent. Without further measures it is possible to issue up to
32 instructions. The instruction set can be extended up to 60 either with the aid of addi-
tional diodes (for this purpose 2 diodes are required for each 4 additional instructions)
or up to 62 instructions with a shift key. In both cases the additional connection (diodes to
row 8 or shift key) is necessary prior to issuing the first instruction — after that the originally
allocated instruction is sent independent of the additional connection.

As a fifth matrix column, — Vg can be used to input the instructions 40 to 47 (without
external diode connection using only one key, each).

Operating error

The circuit includes a security lock against multi-operations (several keys are depressed
simultaneously). An exception is the double operation inside a column with one of the
rows 1to 7 and row 8, since this combination is used in order to extend the instruction set
with the aid of diodes. After transmission of the first infrared instruction after the startbit,
this double operation is locked as well.

Start instruction, end instruction

After the switch-on, the instruction No. 62 is issued as start instruction thus indicating to
the receiver the start of the instruction transmission.

In case of an operating error, this instruction is generated by the security lock. If the key
or keys are released, the selected instruction is sent once more (depending upon the
exact instant of release) while the instruction No. 62 is sent once as stop before the supply
voltage is switched off. Safety measures prevent to change an instruction to any other than
instruction No. 62.

Output

The transmitter encodes the input in bi-phase code (refer to timing diagram). Prior to the
6 information bits, a presignal and a startbit which can be selected via PPIN, are sent. The
presignal enables proper control of the preamplifier on the receiver side, whereas the
startbit is used for receiver discrimination. Thus it is possible to control a TV set and a
radio in one room independently of each other with the same remote control system.

The output signal is carried at 1/16 of the clock frequency (fo/16) and a pulse duty
factor of 1:4. With the help of corresponding wiring of the program input PPIN, the carrier
can be switched off. Thus any other external carrier can be used.
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Instruction interval

The interval between two given instructions (except the start instruction) is approximately
12 times the instruction length (incl. presignal) or 35536 CLKI clocks, respectively. This
interval can be reduced to 30976 CLKI clocks in order to obtain diminished instruction
intervals at lower clock frequencies.

Operation at low clock frequency

The prescaler (divide by 8) can be switched off. Thus, operation is possible at a clock
frequency of approx. 500 kHz or 62.5 kHz, as required. The prescaler can only be switched
off if — at low resistance — the IRA output is not forced to low (by means of a base-emitter
space), e.g. in the case of wiring for front-end control.

Operation without switching transistor

During operations with a fixed supply voltage (ETA = low), the columns a to d are periodically
interrogated (H pulse) in the normal sequence (as if an instruction is emitted) in order to
permit an external synchronization.

After the supply voltage began to rise at 0 V, the flow of control is brought into a definite
state and starts column interrogation. After having recognized a row in the “low” state, the
flow of control is reset - then the flow corresponds until disconnection to the flow present
during battery operations. After transmission has ended, the flow of control continues column
interrogation, however, without any further output to IRA.

Multitransmitter operation

Without great increase in external circuitry, it is possible to cascade two SDA 2008 ICs so
that they can be multiplexed to give out the instructions. For this purpose, the automatic
resetting of the flow control and the instruction register are utilized which become effective
as soon as both columns a and b are on high.
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PPIN connections

Connect with:

Function

Column a

Column b
Column ¢
Columnd
IRA '

Shift into second instruction group
(bit F=“1")

Shortened instruction intervali
Startbit = “0”

No carrier of the IRA signal
Bridging the prescaler

(In the case of combinations of these functions, decoupling with diodes according to figure
PPIN connection is necessary).

ETA connection
ETA = VDD

ETA to base of the
voltage commutation
transistor
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Operation at constant supply voltage.

If no row is set to “low”, IRA is without output, however permanent
column interrogation.

Normal battery operation including disconnection of the supply
voltage after the end instruction at open row combination.
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Instruction set

No diodes at row 8

No diodes at row 8

With diodes at row 8

unshifted shifted unshifted/shifted

Instr. Code Key Instr. Code Instr. Code Key

No. FED CBA No. FED CBA No. FED CBA
0 000 000 1a 32 100 000 32 100 000 81a
1 000 001 1b 33 100 001 33 100 001 81b
2 000 o010 1c 34 100 010 34 100 010 81c
3 000 011 1d 35 100 011 35 100 011 81d
4 000 100 2a 36 100 100 36 100 100 82a
5 000 101 2b 37 100 101 37 100 101 82b
6 000 110 2c 38 100 110 38 100 110 82c
7 000 111 2d 39 100 111 39 100 111 82d
8 001 000 3a 40 101 000 40 101 000 83a
9 001 001 3b 41 101 001 41 101 001 83b
10 001 010 3¢ 42 101 010 42 101 010 83c

11 001 011 3d 43 101 011 43 101 011 83d
12 001 100 4a 44 101 100 44 101 100 84a
13 001 101 4b 45 101 101 45 101 101 84b
14 001 110 4c 46 101 110 46 101 110 84c

15 001 111 4d 47 101 111 47 101 111 84d

16 010 000 5a 48 110 000 48 110 000 85a

17 010 001 5b 49 110 001 49 110 001 85b

18 010 010 5¢ 50 110 010 50 110 010 85¢c

19 010 011 5d 51 110 011 51 110 011 85d

20 010 100 6a 52 110 100 52 110 100 86a

21 010 101 6b 53 110 101 53 110 101 86b

22 010 110 6¢c 54 110 110 54 110 110 86¢c

23 010 111 6d 55 110 111 55 110 111 86d

24 011 000 7a 56 111 000 56 111 000 87a

25 011 001 7b 57 111 001 57 111 001 87b

26 011 010 7c 58 111 010 58 111 010 87c

27 011 011 7d 59 111 011 59 111 011 87d

28 011 100 8a 60 111 100

29 011 101 8b 61 111 101

30 011 110 8c 62 111 110 ) '

31 011 111 8d 62 111 110 end instructions

Special group

unshifted/shifted

Instr. Code Key

No. FED CBA

40 101 000 1L

41 101 001 2L

42 101 010 3L

43 101 011 4L

44 101 100 5L

45 101 101 6L

46 101 110 7L

a7 101 111 8L
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Instruction interval (prescaler switched on)

Interval Interval in Interval in ms PPIN connected to
CLKI clocks foLki = 500 kHz columnb
Normal 65536 approx. 131
Reduced 30976 approx. 62 X
Definition of the instruction interval
le——————— Instruction Interval ————
Hints for special functions
s B 2
- |2 5 s | @
S S g = s | E=
Eo |82 | c 23| & | €S| g
o o @ o cs3 x s £ €
0? |o® a 8= 5 o 0 @ Lo
< o c o 20 © = o O ] s o
o3 o5 (=] e r S 8o 13 ? 0
Eg < ® a® IS 3 3 5 23
o= c - c o -] o o g o ]
o Su | g¢ g EE > o E
CF |EF |E< x € e (= g9
Start bit changeover X X X X X X
Shift into second group X X X X X X
Diode matrix X X X X X X
Special instruction group X X X X X X
No carrier X X
Bridged prescaler X
Shortened instruction interval X X
No debounce delay X
Special connection X X X
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Pin description

Pin Function
1 Vss, +supply voltage
2 Column a
3 Column b
4 Column ¢
5 Columnd
6 Vop, —supply voltage
7 ETA (switch-on transistor output)
8 IRA (infrared output)
9 Row 1
10 Row 2
11 Row 3
12 Row 4
13 Row 5
14 Row 6
15 Row 7
16 Row 8
17 CLKI (oscillator input)
18 PPIN (programming input)

Oscillator connection

1)

2)

Ce
aki P} CLKI
SDA 2008 =? B SDA 2008
0 0
1
VSS VSS

CoZ 10nF £ !

c= BT ux %ﬁ

0~0
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Leakage current, total current (test circuit)

F 1 18—
12 17
0—ﬂ3 16
1% spa 2008 °
15 14
6 13
7 12
8 1
1 .
—9 10
I=-1pA *
Ve=-10V |
Ta =25°C

IRA remote control signal output (test circuit)

=6V

1 V<5V
Ves

SDA 2008

Vj: | 1= 6ma

(-]

IRA

ov
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Biphase coding from instruction 011001

Pre- Start Bit
lsigna, ‘ | ' '| Bit A ] Bit B ‘ Bit C | Bit D | Bit E | Bit F l
; : ml " no " 111 " .:1 " :.0 " : uo " ..1 "

t {

I T

2,0 T e o o Y e

1) with Carrier

Def: for “0” and “1" 2) without Carrier

"

IR

Exact Pulse Train of a Burst for 1):
16T 16 2

—-H-— (with T= , or T= )
—- 7 )‘._ fCLKI fCLKl

§

i
l}
167 -

T~
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Actuating a key (e.g. 1a), fo = 500 kHz

H ¥
Row 1 ”l“ n
L H/._/
Bouncing
H -
ETA
ll
|
|
Column a l J—L .
E Presignal ~ Start Instruction No. 62
H | M m mmmnnm
RA 11—
: Start Bit
0 10 2 30

—tims

Releasing a key (1a), fc «; = 500 kHz

Row 1

5

l«— Releasing the Key —

ETA

L

Column a

L
S

End Instruction No. 62

IRA :_ “ I | ! “ I H]F“"l"l
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Instruction interval, fc, ; = 500 kHz

r Actuating a Key

— f/ms

0 ‘ 25 50 15 175 200

Column
Inter-
rogation

IRA

PPIN at IRA (bridged prescaler) fc « = 62.5 kHz

—— f/ms

0 L 125 1510 175 200 oy 390
Column I ; :
Inter- 1 S~
rogation i »A‘ N i N

i N

H : .
IRA I |l

Rl DI 1 X

PPIN at column b (shortened instruction interval) fo «, = 500 kHz

— f/ms
0 2:5 Sp 7.5 1q0 12|5
Column
Inter- ¥
rogation N M M
H % %
! < X

SB: =Instruction No. 62
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PPIN connection

Shift P Decoupling Diodes
L | 1
1=} N
Interval 7
I___H_______..
Start Bit e
N | Prescaler
Carrier ~
[ N S
18
PPIN
Uta RAPH—————
ey
: Cc
Cd
SDA 2008
1(9) R ETA ! 22k
1 Rz Voo 6
R3
12 R4
13 RS 1
wl, k1
1] M
16 RS
+V. 0——1
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Extension for 60 instructions with additional diodes

Quiescent Level

800Z vdas

=
e
H*

4 Columns, Quiescent Level Low

iy

i

VYVYYVYYYY

a

Py

sl

iy

aulf

*/J.;

alf

|

i

al
al

sl

nef

adll

al

adlf
adlf

al

alf
|

ol

alf

el

adlf

aulf

el

adll

sl

adll
al

adlf

ol

ad

adf

all

o
ol

alf

smoy

leuonippy L
SMOY 8

©

87 )

85+,

5

8 17

83

82>/1

81
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—Vs as fifth matrix column

Special Instruction Group

[+ ]

g
o o0 o m o~ m ~ wn O o~ (-]
SS8d VUV & & @ @ & & x
~[m[ <l el = o] o] 2] vf 2
MAYAYAYANAYANAY
MAAMATANATANAY
NASAYANANATANAY
MAYAYANAYANANAY
[P IS T P s e S

NAYATATA AN

- §€3 3 92 39 35
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Application circuit

-
- BC238 []ZZkQ
li 6
2 ETA Voo
Ca
Aep
AC:
5
1) cd
L N
A
- 2) B
- T T T TP s 8 Vv
o { 1 ’./I; 5 PPIN IRA '\BC 338
3)
L Teaor SDA 2008
+
S i A AT N [Jssn
e U SR U || N
SRR TR e 1200, A F
R ~
W T W W 11 Y. N
U e R U o 15| 7
L L L T sl
Lkl Vs
1 1
Ceramic___— ==
Oscillator I
1) Shift key

2) Connection for shortened instruction interval
3) Start bit changeover

If only one of these three possibilities is used, no diode is required.
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Application-Oriented Single-Chip Microcomputers SDA 2040

SDA 2060
SDA 2080
DIP 40

Features

® Upgraded 8-bit CPU as compared to SAB 8051

@® -+5V supply voltage

® On-chip 4K/6K/8Kbyte ROM

@ 128 byte internal RAM

64 Kbyte RAM can be connected externally
(internal and external RAM can be used simultaneously)
1 ps internal cycle with 12 MHz clock frequency
34 bidirectional I/0 ports:
— two 8-bit ports
— one 8-bit multifunction port
— one 8-bit port with 15 mA current sink per output
(suited for direct LED MUX control)
One serial 12C bus interface (2-bit port open drain) suited for multi-master operation
Input for direct modulated digital infrared signal processing
(optimum carrier frequency is approx. 30 kHz)
Powerful interrupt structure with 5 sources and 2 hierarchy levels
Instruction set downward-compatible with existing programs for SDA 2010/2030/2110
Power-down mode with internal RAM data retention and reduced power consumption
Two 16-bit timers/counters
Instructions for direct multiplication or division, execution time only 4 ps
Boolean processor implementable for pure controlling tasks

Circuit description

The three components SDA 2040/2060/2080 are identical with respect to pin configuration
and functions, they differ, however, in the size of the program memory.

This enables an individual matching to system requirements.
Software development is supported in two ways:
1) Replacement of