




























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































SIEMENS 

TOA 4061/TOE 4061/TOE 4061 G 
Infrared Signal· Receiver 
• Only 5V Supply Voltage 

• Supply Current Max. 0.6 mA 

• Extended Temperature Range 
-40·C to + 110·C (TOE 4061) 

Pin Configuration 

Output N.C RCI 

14 13 12 

p 
1 2 3 

.l- N.C. Creg 

, 

RC2 Cs 

11 10 

4 5 

Vs Input 
Infra 

• Simplified Bandpass Circuitry without 
�E�x�t�~�r�n�a�l�l�n�d�u�c�t�a�n�c�e� 

• DIP 14 or SO 14 Package 

Pin Definitions 

Pin Function 

1 Ground 
NC. Co 2 N.C. 
9 8 3 Creg 

4 Vs (Supply) 

6 7 5 Input Infra 

NC. DlND 6 N.C. 
7 DIND 

0078-5 8 Co 
9 N.C. 
10 Cs 
11 RC2 
12 RC1 
13 N.C. 
14 Output 

The digital signals transmitted to an infrared receiving diode must be amplified and demodulated. The applica­
tion range of the TDA 4060 designed for this purpose covers the entire area of infrared signal transmission. 
The IC is. therefore especially suitable for use in radio, TV, video and automobile electronics. 

Through the application of a high-speed bipolar circuitry, high frequencies are processed at low current con­
sumption. The number of external components used with older versions has also been reduced. 

@Siemens Components, Inc. 9-82 April 1988 



Description of Functions, 
Applications and Circuitry 

Dimension and Structure 

The IC can be used in all infrared systems. Depend­
ing on the chosen carrier frequency, several optimal 
applications are possible. 

Infrared Receiver Diode 

This diode, together with the cathode, leads, for ex­
ample, to the supply voltage of the IC. This means 
that any interference of this line is delivered to the 
input infra by the junction capacitance of the diode. 
Therefore, we recommend to put an RC low pass 
between the plus supply voltage and the cathode of 
the diode. 

+5V 

0076-1 

Input Infra 

This input is high-impedance and requires only na­
noampere driving currents. Therefore, we recom­
mend to put the anode of the IR diode directly at the 
input. 

Capacitance Cs 

This capacitance Cs causes the preamplifier to be­
come an RC-high pass filter; moreover, it also works 
in connection with Creg and the double T-element. 
The transient response in particular is influenced by 
the application used. When working with standard IR 
systems the following values should be observed: 

Carrier Frequency Approx. 30 KHz: Cs = 100 nF 
Carrier Frequency Approx. 120 KHz: Cs = 10 nF 

Capacitance Creg 

It is possible to control. the gain of the preamplifier: 
the higher the IF input Signal the higher the gain con­
trol. The time constant is determined by Crego If a 

TDA 40611TDE 40611TDE 4061 G 

biphase code is used (i.e. TV sets), we recommend 
to have 470 nF. If Signal codes, which do not have 
any presignals for regulation, are used, Creg can be 
decreased to 10 nF. It may happen that the IC oscil­
lates if low capacitances are used. 

Double-T-Element at RC1 and RC2 

The double-T-Filter solution has proven to be the 
best one. The junction frequency is calculated ac­
cording to the formula: 

1 
WSparr = RC 0076-2 

The junction frequency has to be identical with the 
carrier frequency of the IR signal. This can be ob­
tained by different combinations of R + C. The max­
imum value for R should not exceed 100 k!l; other­
wise the voltage drop at the DC current path would 
be too large. If an oscillation occurs, it may be re­
duced by a lower resistance R for amplifying the cir­
cuit. 

Demodulator Capacitance Co 

If the signal between the input and the output is 
wanted to be the same one, pin CD and D/ND 
should not be connected. The signal has to be mod­
ulated if the triggering of the input signal is not want­
ed to appear at the output. Pin D/ND has to be 
grounded for that, and moreover, CD has to be con­
nected with a capacitance. Capacitance values be­
tween 100 pF and 1 nF are recommended-de­
pending on the code transmitted. 

Output 

The output is an open collector. If the transistor is 
conducted, the maximum collector current is 1 mA. 
We recommend to keep the collector current as 
small as possible since it may happen that the cir­
cuitry oscillates due to a direct feedback of the input 
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TDA 40611TDE 4061/TDE 4061 G 

Application Example 

Electrical door key. ' 
Carrier frequency approx. 120 KHz; output signal demodulated. 

r-"f""--i:::::J-1 5V 

Us 47k Infrared· 
receiver 
diode '----1:~r,~t TDA4061 Output 

C • ..., 
Ground RCl 

and output. If the collector current does not exceed 
200 p.A, it is very unlikely that the circuitry oscil­
lates-even in case of a poor p.c. board layout. 

In General 

The pin connection has been chosen because it 
keeps a crosstalk, which may occur between critical 
pins, as small as possible. This fact should be taken 
into consideration when any layout is developed. 
Perhaps the supply voltage has to be blocked with a 
capacitance, primarily due to the current deviation, 
which is generated by the output. 

Description of Circuitry 

The infrared diode receives the signal as-well as the 
infrared spectrum of emitted daylight, the 100 Hz 
line noise of light bulbs and portions from the spec­
trum of fluorescent lights. 

The current sink shown in the block diagram drains 
the unwanted low frequency diode currents and, at 
the same time, stabilizes the operating point at the 
input of the low-noise preamplifiers to approx. 1.4V. 

In the low-noise preamplifier the signal is sufficiently 
amplified to provide the band passfilter with a suit-

9-84 
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RC2 I 

0076-3 

able amplitude. The gain of the low-noise preamplifi­
er is regulated in accordance with the input ampli­
tude. When the signal amplitude is larger than the 
interference amplitude (e.g. of fluorescent light), this 
type of gain control prevents that the interference 
amplitude alone overdrives the amplifier and the 
useful signal is "swallowed". It is therefore possible 
(with limited sensitivity) to evaluate distorted signals 
as well. 

The ,bandpass filter improves the signal-to-noise ra­
tio of the signal. The edge jitter of the output signal 
is therefore reduced. The external RC combination 
should include band trap characteristics and a DC 
current path. The cut-off frequency of the external 
RC combination is identical with the carrier frequen­
cy of the useful signal. 

The driver includes an open collector output. The 
output is in high without an input signal. 

It is possible to select between demodulated or non­
demodulated output signals. The selection "demod­
ulated-non demodulated" is programmed via the in­
put D/ND. When the input D/ND is not connected, 
the non-demodulated signal is present at the output. 
The pin capacitor Co is left open. For generating 
demodulated Signals, D/ND should be tied to 
ground and pin "CD" connected. 



TDA 4061/TDE 4061/TDE 4061 G 

Absolute Maximum Ratings· 
·Stresses above those listed under "Absolute Maximum Ratings" may cause permanent damage to the 
device. Exposure to absolute maximum rating conditions for extended periods may affect device reliability. 

Position 
Parameter 

Symbol Conditions 
Limits 

Units 
Maximum Rating for T A = 25'C Min Max 

1 Supply Voltage Vs -0.3 7 V 

2 Input Infra I Infra 10 mA 

3 CS. Co. Creg Ics, Cd, Creg 10 mA 

4 D/ND VO/NO -0.3 Vs V 

5 RC1. RC2 VRC1, RC2 -0.3 Vs V 

6 Output Va -0.3 7 V 

la 0 3 mA 

7 Thermal Resistance RthSC DIP14 65 K/W 
System-Casing S014 125 K/W 

B Storage Temperature Ts -40 +125 'c 

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

Position Parameter Symbol Conditions 
Limits 

Units 
Min Max 

1 Supply Voltage Vs 4.0 6.5 V 

2 Current Sink ISink 0 2.0 rnA' 
Input Infra 

3 Input Voltage Vlnfra ZiGen < 100.0 0.6 600 mVrms 

4 Frequency Range 
20 200 KHz 

(for Modulation) 

5 Ambient Temperature TA TDA4061 0 +70 'C 

TDE4061 -40 +110 'c 
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TDA 4061/TDE 4061/TDE 4061 G 

Characteristics 
The listed characteristics are ensured over the operating range of the integrated circuit Typical characteristics 
specify mean values expected over the production spread. If not stated otherwise, typical characteristics will 
apply at TA = 25·C and the listed supply voltage. 

Position Parameter Symbol Conditions Test 
Circuit Min 

Supply Voltage Vs= 5V 
Ambient Temperature TA = +25·C 

1 Current Consumption IS 

2 Input Sensitivity Iinfra Diode DC Current 
(Constant Current Source) IOiode < 1 p.A 

IOiode < 10 p.A 

IOiode < 30 pA. 6.0 

IOiode < 100 p.A 12 

IOiode < 1000 p.A 15 

3 Switch over Input DIND 
Output Demodulated -IO/NO o < VO/NO < 0.4V 
Output Not-Demodul. IO/NO 1V < VOINO < Vs 

4 Output Current la 0<la<7V 
(Output High) 

5 Output Current Va 0<la<1mA 
(Output Low) 

·Normally, the pin O/NO is not connected, for "output non-demodulated", this means IOINO = o. 

Block Diagram 

Infrared· 
receiver 

f 

L..-. 

1 
Ground 

low nOise 

r.:~;::c~:\er 

I 

r1 drain 

I 
1 

Ordering Information 
Type OrderHo. 

TDA4061 Q 67000-A 8124 

TDE4061 Q 67000-A 8136 

TDE4061 G Q 67000-A 8137 
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--.- bandpass - demodulator r--- drover ~ 

\ TDA 4061 -

I l 
\ 

1 1 
RCI RC2 CD DlNO 

Package 

DIP14 

DIP 14 

S014 

Limits Units 
Typ Max 

600 p.A 

1.3 nAss 

3.4 nAss 

nAss 

nAss 

nAss 

10 p.A 
1 mAo 

10 p.A 

0.4 V 

Q. utput 

0078-4 
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Measurement Circuit 
47p 47p 

Us .5V 
51k 

lOOk lOOk 

output signal 
lOOp ( uare) lOOn 680p 

14 13 12 11 9 

TDA4061 

2 3 4 5 6 7 

1M 
3t,5V 

30pA 

Us .5V 

0076-8 

Application Circuit 

Us 

TDA4061 Output 

RCt RC2 

C RCt RC2 

optional: 
(restricted reachable space) 

0076-7 
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SIEMENS 

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

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

Maximum ratings 
Supply voltage Vs 18 V 
Input voltages V", V,2, V,3 6 V 
Load current ~4 5 mA 
Junction temperature 1j 150 °C 
Storage temperature range Tstg -40 to 125 °C 

Thermal resistance (system-air) RthSA 90 KlW 

Operating range 
Supply voltage range (LED red)l) Vs 1 11't018 !'v. 
Ambient temperature range Tomb -25 to 85 °C 

1) The lower limit only applies to a forward voltage of the LEOs of approx. 1.5 V (red LEOs); the lower limit increases with 
nigher forward voltage 
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UAA170 

Characteristics (VS = 12 V; Tamb = 25 DC) 

min typ max 

Current consumption (114 = 0; 116 = O) Is 2 4 10 rnA 
Control input current [,1 -2 !-LA 
Reference input current 112, [,3 -2 !-LA 

Voltage difference J V12113 1.4 6 V 
Voltage difference for 
smooth light transition JV12113 1.4 V 
Voltage difference for 
abrupt light transition JV12113 4 V 
Voltage difference JV12/13 4 V 

Stabilized voltage 114 = 300 !-LA V14 5 6 V. 
114 = 5mA V14 4.5 V 

Reference input voltage Vrefmax 1.4 6 V 
Vrefmln 0 4.6 V 

Tolerance of forward voltages of JVo · 0.5 V 
LEOs, mutually 
Output current for LEOs E10 25 rnA 

Test circuit 

10kn +12V 

10knThkn 

T 

16 115 14 13 _T12 11 10 r-
=:J UAA 170 

1 ~ 2 3 4 5 6 7 8 

~>-

'fL~L ~. :I.~~ :l.LIlLlltIlL~L ~t :l.L ~L .L~ 

9-89 



UAA170 

Scale display with light emitting diodes 

Scale displays by means of a wandering light spot are particularly suitable for indicating 
approximate values. Applications of this kind are level sensors, VU-meters, tachometers, 
radio ,scales etc. When applying the displays in measuring equipment, multicolored light 
emitting diodes can be used as range limitation. Ring scales are obtained by a circular 
arrangement of the diodes. The IC UAA 170 has especially been developed for driving a 
scale,of 16 LEOs. 
The input voltages at pins 11, 12 and 13 are freely selectable between 0 and 6 V. Any kind 
of adjustment becomes possible by suitable voltage drivers. The OC value Vcontrol is always 
assigned to a certain spot of the diode chain. 

The voltage difference between pins 12 and 13 thereby corresponds to the possible indication 
range. LlV12/13 defines at the same time the light transition between two diodes. With 
LlV12/1~ approx. 1.4 V, the light point glides smoothly along the scale. With increasing voltage 
difference, the passage becomes more abrupt. With LlV12/13 approx. 4 V, the light point 
jumps from diode to diode. 
Input voltages beyond the selected indication range cause the diodes 01 or 016 respec-
tively, to light up, Identifying only that the range has been exceeded. ' 

Block diagram 

9·90 

1 
Ground 

V, 
15 

2 

Vstab 
14 

3 

Vref max 
13 

Vref min 

12 

Matrix 

5 

\'cantral 
11 

6 

Vs 
10 

7 

9 

8 



Indication for smooth transition UAA 170 

016 
015 
014 
013 

III 012 
SOIl 
:: 010 
~ 0 9 
~OB 

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

I· 1.4V ---

I 

-0-

------

j 
I -- I 
I 

o 1 
~~--------~------+--------+----------

Veontrol 

Indication for abrupt transition UAA 170 

gl~l 
014 
013 

1/1 012 
SOll 
-' 010 
'50 9 
~ 0 B 

07 
o 6 
OS ..0-

04 ..0-

03 ..0-

02 --
01 ---

J) 

V,.fmln = v.:ontrol min 

4.0V 

..0-

... ~ 
-0-

..0-

- f--

~ontrol 

V ... fmQx = v.:ontrol max 

>-----
..0-

..0-

000-

..0-

-0-

..0-

V,.fmQx= ~ontrol max 

UAA170 
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Brightness control 

BP101II/R/m 

Photo transistor '" or resistor 
as required 

10k12 

16 

UAA170 

UAA 170 

Pins 14, 15, and 16 serve to detennine the diode current. Corresponding to the desired 
light intenSity, the forward current of the diodes is linearly variable in the range I, approx. 
o to 50 mAo The resistance at pin 15 defines the adjusting range. The resistances between 
pin 14 and 16 determine the current. 
With the aid of a phototransistor, such as BP 101, the light intensity of the LEOs can be 
adjusted to the light fluctuations of the environment. 

DIode current versus base emitter resistance 
Vs = 12 V; T"mb - 25 DC; V14 "" 5.4 V; red LEOs 

rnA 
50.--.---.---.--.---.----.--.---.---.--. 

10 

o 
01020 301,0506070 

-Ra 
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Operation of less than 16 LEOs 

Control of 9 LEOs 

161 I I I I I I f9 

P UAA 170 

11 L I LB 
,.+ .... r rrr 

9"LD 461 ~L .l~L .l ~l~L~ i> 

+V 

Control of 11 LEOs 

161 1 1 1 1 1 1 r9 

~ UAA 170 

11 I I La 

11"LD 4 

;- r ~rft -<0-< 
0-

61 ~ .L~L ~Lf:. 

0- if:. 3"SA 127 
'--- -< 

,Ll:> 
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Application circuit for the control of 30 LEDs with 2 x UAA 170 

Range of control voltage v.,ontrol -= 0 to 5 V ' 
Voltage difference V,2113 = 2 x 1.2 V'" 2.4 V 

UAA170 

Since the diodes 016 or 017 are permanently lit when the maximum or minimum voltages 
V,3 or V,2 adjusted by R3, R4, R5, are exceeded or fall short the diodes should be covered, 
if necessary. 

V,ontrol Vs 
o to.5V .12V 

!"" 
lOki! 56kD 22kD UkSl 22kD 

, 1 R, 
,JslkD )~1 56k1! 

Ikl! ~ 
L lkl! 1 

L £" 16 15 14 13 12 11 10 ~ '-116 15 13 12 11 10 

P UAA 170 P UAA 170 

1 2 } 4 5 6 L8 1 2 ] 4 5 6 L 8 

-r-
~l 

........ r- r-Q ~r-~ -r' 

~: 
......... r- r-

~ 
~r->-

03Z [o~ ~, [o~ ['~ t"l 017 016 h [o~ [o,['~ .. ,,01 
L0461 L ~ I ~ 

The figure shows an expansion of the circuit to 30 diodes with 2 ICs UAA 170. The diodes 
016 or 017 light permanently, when the reCiprocal absolute ratings are exceeded. They 
should be covered. The reference voltage AV,2113 '" 2 x 1.2 = 2.4 V is derived from a stabilized 
dc voltage of typo 5 V available at pin 14. A resistance of 6.2 kG provides an overlapping of 
the ranges in order to ensure a smooth transition from 015 to 01B.The control voltage Vcontrol 

is forwarded in a parallel mode to pins 11 via a divider R, : R2.The voltage divider is to be 
dimensioned according to the desired input voltage. With ,a divider current of I ... 100 J.lA 
and a control voltage of Vcontrol = 10 V, the following is valid: . 

R - L1 V,2113 2.4 - 24 kn d 2 - -- ... - - ~" an I 0.1 

Vcontrol - .111,2113 = 7.6 ... 76 kG 
R, = I 0.1 

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

step is then .1 Vcontrol = 
10 V 
30 ... 0.16 V. 
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SIEMENS 

UAA 180 
LED Driver for Light Band Displays 
Integrated circuit for driving 12 light emitting diodes. Corresponding to the input voltage the 
LEOs forming a light band are controlled similar to a thermometer scale. 
By using an appropriate circuitry the brightness of the LEOs can be varied and the light 
passage between two adjacent LEOs can be arranged between "smooth" and "abrupt". 

Maximum ratings 

Supply voltage Vs 18 V 
Input voltage Va 6 V 

V16 6 V 
V17 6 V 

Storage temperature range Tstg -40 to 125 °C 
Junction temperature Tj 150 °C 

Thermal resistance (system-air) RthSA 78 K/W 

Operating range 

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

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

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

Measurement circuit 

+12V 

" 1 .-

18 T 
I" 

10 k~ ~R5 100 I 
kQ l1MQ P 

1 

I 
1kQ 

V,OOkQ .f. ... 
"'" 
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P, light band test 
Pz brightness test 

." " " .... .... v 

UAA 180 

UAA180 

min typ max 

118 5.5 8.2 mA 

13 0.3 I'A 
116 0.3 I'A 
117 0.3 I'A 

V16/3 · V 

V16/3 4 V 
10 10 mA 
.I1Vo V 

12>cLD 461 

" " ... " " " ... 
1 " II'" " .... .... 

10 

~ \ 



UAA 180 

Scale display with light emitting diodes 

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

The voltage difference between pins 16 and 3 thereby corresponds to the possible indica­
tion range. L1V16/3 defines at the same time the light passage between two diodes. With 
L1V16/3 ~ 1 V, the light band glides smoothly along the scale. With increasing voltage difference, 
the passage becomes more abrupt. With L1V16/3 approx. 4 V, the light band jumps from diode 
to diode. 

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

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

Pin 2 serves to determine the diode current. Corresponding to the desired light intensity, 
the forward current of the diodes is variably linear in the range If approx. 0 to 10 mA. 

Application circuit 1 shows the possibility of designing this resistance, adjustable by means 
of a phototransistor BP 101, in order to adapt the light intensity to changing ambient 
brightness. The adjusting range of the diode current lies between If approx. 5 mA (BP 101 
not lit) and If approx. 10 mA (BP 101 fully lit). If pin 2 is open the diode current is 10 mA. 

Block diagram 

! 
I­
I 
I 

15 14 13 6 5 4 

I 

LE D driver uni t 
I 

I 
I . 
L ___ ... __ _ 

I Supply unlf 

2 

...... -·-+--+-~18 + Vs 

1~ 

Veonlrol- 17 3 V reI mo' 

R R I R 

Vrelmln 16 1 st row 2nd row 3 rd row 
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Application circuit 1 

Vret min + Vs Veontrol 

// 2xLD 466 // 
.... .... " .... " " .... " .... " " .... ... ... .. ... r ... ... .. r .... .. 

18 17 16 15 14 13 12 11 10 

~ R )1MQ P UAA 180 
BP 101 I 

1 2 3 4 5 6 7 8 L 
.' 

OR 
.. .. 

+ Vref max 

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

R3 ==S20 0 
R4== 56 kO 
R5 = 220 kO 
R6 == 2.2 kO ... 100 kO 

If a quartet does not need the full number of ·display diodes and if the first wired diodes 
'shall be left luminous at full driving, bridges have to be inserted replacing the missing LEOs. 
Otherwise the first diodes of the quartet switch off when their display range is exceeded. 
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Application circuit 2 
for cascading several UAA 180 ICs (up to 7) 

l~ 
> 
'" l.l. + 
X 

'" L~ e 

L=- I 0- I I T~ 
~.l 0 

00 [ ..- [ l.l. <{ 
<{ 

~:\ :::> 

I 
52 

I I 
~ 

~~ 

L:\ 

L.l. 

L~ 
'---

L~ [' 
~.l 

~ 

l:\ 

l~ I 0- J I T~ 
l~ 0 

00 

) ..... 
[ L~ <{ 

<{ 
~~ :::> 

I 
52 

I 
I ~ 

L=---., 
.1.0 

L:\ , 

l~ 

t.l. 

i..l. 

]~ 
c + 

9-99 



UAA180 

Application circuit 3 

for field strength indication 

+12V 

1krl 

S.6V 

TCA 440 or 
TDA 1046. lOA 1047 
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ICs for Power Supply Control 





SIEMENS 

lDA 4601, lDA 4601 D 
Control ICs for Switched-Mode 
Power Supplies 
• Direct Control of the Switching Transistor 

• Low Start-Up Current 

• Reversing Linear Overload Characteristic 

Pin Configurations 

SIP9 

0094-19 

DIP 18 

1 

2 

3 

4 

5 

6 

7 

8 

9 

18 

17 

16 

15 

14 

13 

12 

11 

10 

0094-20 

• Base Current Drive Proportional to 
Collector Current 

• Protective Circuit for Case of Disturbance 

Pin Descriptions 
Pin Function 

1 VREF Output 
2 Zero Passage Identification 
3 Input Control Amplifier, Overload Amplifier 
4 Collector Current Simulation 
5 Connection for Additional Protective Circuit 
6 Ground (Rigidly Connected to Substrate 

Mounting Plate) 
7 DC Output for. Charging Coupling Capacitor 
8 Pulse Output-Driving of Switching 

Transisto~ 

9 Supply Voltage 
10-18 Ground (TDA 4601 D) 

The integrated circuit TDA 4601/0 is designed for driving, controlling and protecting the switching transistor in 
self-oscillating flyback converter power supplies as well as for protecting the overall power supply unit. In case 
of disturbance the rise of the secondary voltage is prevented. In addition to the IC's application range including 
TV receivers, video tape recorders, hifi devices and active loud speakers, it can also be used in power supply 
units for professional applications due to its wide control range and high voltage stability during increased load 
changes. 

@Siemens Components, Inc. 10-1 April 1988 



lDA 4601, lDA 4601 D 

Block Diagram 

~ Control I 

~ 
rriBase Current r ' Ampllfter I--

I Amplifier 

U rl 
Trigger 
Slart 

Slart-Up I Slandby ~ Hold 
Circuit Operation Coupllng-C-

Charging -Circuit 
Voltage 
Control , 

I~rioad ~ r- ,I Control I Base Current r 
Identification Logic I 

Shut-Down 

l U ~~"ector curren, Relerence I Zero Passage t- Ext Blocking 

T Voltage Identification .mulation Alternatives 

I t t 
2 3 4 

Circuit Description 

The TDA 4601 is designed for driving, controllin~ 
and protecting the switching transistor in flyback 
converter power supplies during start-up, normal 
and overload operations as well as during disturbed 
operation. In case of disturbance the drive of the 
switching transistor is inhibited and a secondary volt­
age rise is prevented. 

I. Start-Up 

The start-up procedures (on-mode) include three 
consecuti~e operating phases as follows: 

1. Build-Up of Internal Reference Voltage 

The internal reference voltage supplies the volt­
age regulator and effects charging of the coupling 
electrolytic capacitor connected to the switching 
transistor. Current consumption will remain at 19 < 
3.2 mA with a supply voltage up to V9 approx. 
12V. 

2. Enabling of Internal Voltage-Reference 
Voltage V1 = 4V ' 

Simultaneously with V9 reaching approx. 12V, an 
internal voltage becomes available, providing all 
component elements, with the exception of the 
control logiC, with a thermally stable and over­
load-resistant current supply. 

3. Enabling of Control Logic 

In conjunction with the generation of the refer­
ence voltage, the current supply for the control 
logic is activated by means of an additional stabili­
zation circuit. The integrated circuit is then ready 
for operation. 
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The above described start-up phases are necessary 
for ensuring the charging of the coupling electrolytic 
capacitor, which in turn supplies the switching tran-

, sistor. Only then is it possible to ,ensure that the tran-
sistor switches accurately. ' 

II. Normal Operating Mode/Control 
Operating Mode 

At the input of pin 2 the zero passage of the frequen­
cy provided by the feedback coil is registered and 
forwarded to the control logic. Pin 3 (control input, 
overload and standby identification) receives the 
rectified amplitude fluctuations of the feedback coil. 
The control amplifier operates with an input voltage 
of approx. 2V and a current of approx. 1.4 mA. De­
pending on the internal voltage reference, the over­
load identification limits in conjunction with collector 
current simulator pin 4 the operating range of the 
control amplifier. The collector current is simulated 
by an external RC combination present at pin 4 and 
internally set threshold voltages. The largest possi­
ble collector current applicable with the switching 
transistor (point of return) increases in proportion to 
the increased capacitance (10 nF). Thus the re­
quired operating range of the control amplifier is es­
tablished. The range of control lies between a DC 
voltage clamped at 2V and a sawtooth-shaped rising 
AC voltage, which can vary up to a max. amplitude 
of 4V (reference voltage). During secondary load re­
duction to approx. 20W, the switching frequency is 
increased (approx. 50 kHz) at an almost constant 
pulse duty factor (1 :3). During additional secondary 
load decreases to approx. 1W, the switching fre­
quency increases to approx. 70 kHz and pulse duty 
factor to approx. 1: 11. At the same time collector 
peak current is reduced to < 1 A. 



The output levels of the control amplifier as well as 
those of the overload identification and collector cur­
renl simulator are com'pared in the trigger and for­
warded to the control logic. Via pin 5 it is possible to 
externally inhibit the operations of the IC. The output 
at pin 8 will be inhibited when voltages of 

VREF 
:5: -2- - 0.1V are present at pin 5. 

Flipflops for contrOlling the base current amplifier 
and the base current shut-down are set in the con­
trol logic depending on the start-up circuit, the zero 
passage identification as well as enabling by the trig­
ger. The base current amplifier forwards the saw­
tooth-shaped V 4 voltage to the output of pin 8. A 
current feedback with an external resistor (R = 
0.680) is present between pin 8 and pin 7. The ap­
plied value of the resistor determines the max. am­
plitude of the base driving current for the switching 
transistor. 

III. Protective Operating Mode 

The base current shut-down activated by the control 
logic clamps the output of pin 7 to 1.6V. As a result, 
the drive of the switching transistor is inhibited. This 
protective measure is enabled if the supply voltage 
at pin 9 reaches a value :5:6.7V or if voltages of 

:5: V~EF - 0.1V are present at pin 5. 

In case of short-circuits occurring in the secondary 
windings of the switched-mode power supply, the in­
tegrated circuit continuously monitors the fault con­
ditions. During secondary, completely load-free op­
eration only a small pulse duty factor is set. As a 
result the total power consumption of the power sup­
ply is held at N = 6W ... 10W during both operating 
modes. After the output has been inhibited for a volt­
age supply of :5:6.7V, the reference voltage (4V) is 
switched off if the voltage supply is further reduced 
by IlVg = 0.6V. 

Protective Operating Mode at Pin 5 
In Case of Disturbance 

The protection against disturbance such as primary' 
undervoltages and/or secondary over voltages (e.g., 
by changing the component parameters for the 
switched-mode power supply) is realized as follows: 
O'n application circuit 1; 10 kfi/3W. 

TDA 4601, TDA 4601 0 

Protective Operating Mode with Continuous 
Fault Condit,lon Monitoring 

In case of disturbance the output pulses at pin 8 are 
inhibited by falling below the protective threshold Vs, 
with a typical value of V1/2. As a result current con­
sumption is reduced (Ig ~ 14 rnA at Vg = 10V). 

With a corresponding high-impedance start-up re­
sistor', supply voltage V 9 will fall below the minimum 
shut-down threshold (5.7V) for reference voltage V 1. 
V1 will be switched off and current consumption is 
further reduced to Ig :5: 3.2 rnA at Vg :5: 10V. 

Because of these reductions in current consump­
tion, the supply voltage can rise again to reach the 
switch-on threshold of Vg ~ 12.3V. The protective 
threshold at pin 5 is released and the power supply 
is again ready for operation. 

In case of continuing problems of disturbance (Vs :5: 
V1/2 - 0.1V) the switch-on mode is interrupted by 
the periodic protective operating mode described 
above, i.e., pin 8 is inhibited and Vg is falling, etc. 

IV. SwitCh-On in the Wide Range Power 
Supply (90 Vac to 270 Vac) 

(Application Circuit 2) 

Self-oscillating flyback converters designed as wide 
range power supplies require a power source inde­
pendent of the rectified line voltage for TDA 4601. 
Therefore the winding polarity of winding 11/13 cor­
responds to the secondary side of the flyback con­
verter transformer. Start-up is not as smooth as with 
an immediately available supply voltage, because 
TDA 4601 has to be supplied by the start-up circuit 
until the entire secondary load has been charged. 
This leads to long switch-on times, especially i: low 
line voltages are applied. 

However, the switch-on time can be shortened by 
applying the special start-up circuit (dotted line). The 
uncontrolled phase of feedback control winding 
15/9 is used for activating purposes. Subsequent to 
activation, the transistor T1 begins to block when 
winding 11/13 generates the current supply for TDA 
4601. Therefore, the control circuit cannot be influ­
enced during operation. 
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Absolute Maximum Ratings· 

·Stresses above those listed under "Absolute 
Maximum Ratings" may cause permanent damage 
to the device. Exposure to absolute maximum.rating 
conditions for extended periods may affect device 
reliability. 

Supply Voltage (Vg) .................... OV to 20V 

VOltages 

Reference Output (V 1) ................ OV to + 6V 
Zero Passage 

Identification (V 2) ............. - 0.6V to + 0.6V . 
Control Amplifier (V3) ................. OV to + 3V 
Collector Current 

Simulation (V 4) .............•....... OV to + 8V 
Blocking Input (V5) .......•............ OV to +8V 
Base Current Cut·Off Point (V7) ........... OV to Vg 
Base Current Amplifier 

Output (Va) ...........•.............. OV to Vg 

Currents 

Zero Passage 
Identification (112l ....•........ - 5 rnA to + 5 mA 

Control Amplifier (113) ............ - 3 mA to + 3 mA 
Collector Current 

Simulation (114) ................. 0 mA to + 5 mA 

Blocking Input (li5) .••...••.•...... 0 mA to + 5 rnA 
Base Current Cut·Off 

Point (lq7) ...•....••.••...••.... -1A to + 1.5A 
Base Current Amplifier 

Output (Iqa) ...................... -1.5A to OA 
Junction Temperature (TJ) ••••••••••.•.••.•. 125·C 
Storage Temperature 

Range (T stg) .... ; ........... -4Q"C to + 125·C 
Thermal Resistances 

System·Air lOA 4601 (RthW ..••.••..... 70 K/W 
System·Case TDA 4601 (RthSC>' ....•..• 15 K/W 
System·Air(1) TDA 4601 0 (RthSA) ....... 66 K/W 
System·Air(1) lOA 4601 0 (RthSAd .•..•• 44 K/W 

Opefatlng Range 

Supply Voltage (Vg) ..•..••......• + 7.8V to + 18V 
Case Temperature TDA 4601 

(TC) ........... ; ................ 00Cto +85·C 
Ambient Temperature(3) 

TDA 4601 0 (T A) ................ O·C to + 70·C 
Notes: . . 
1. Case soldered on PC board without cooling surface. 
2. Case soldered on PC board with copper-clad 35 110m lay· 
er, cooling surface 25 cm2• 
3. RthSA1 = 44 K/W and Pv = 1W. 

Characteristics T A = 25°C; according to measurement circuit 1 and diagram 

Parameter Symbol 
Limits 

Units 
Min Typ Max 

Start Operation 
Current Consumption 

(V1 not yet Switched On) 
Vg = 2V Ig 0.5 rnA 
Vo = 5V Ig 1.5 2.0 rnA 
Vg = 10V Ig 2.4 3.2 rnA 

Switching Point for V 1 Vg 11.0 11.8 '12.3 V 

Normal Operation 
Vo = 10V; Vcont = -10V; Vclock = ±5.0V; f = 20 kHz; Duty Cycle 1:2 afterSwitch·On 

Current Consumption 
Vcont = -10V Ig 110 135 160 ITIA 
Vcont = OV Ig 50 75 100 rnA 

Reference Voltage 
11 < 0.1 mA V1 4.0 4.2 4.5 V 
11 = 5mA V1 4.0 4.2 4.4 V 

Temperature Coefficient of Reference Voltage TC1 10-3 11K 
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Characteristics T A = 2SoC; according to measurement circuit 1 and diagram (Continued) 

Parameter Symbol 
Limits I Units 

Min Typ Max I 
Normal Operation (Continued) 
Vg = 10V; Veont = -10V; Veloek = ±S.OV; f = 20 kHz; Duty Cycle 1:2 after Switch-On 

Control Voltage Veont = OV Va 2.3 2.6 2.9 V 

Collector Current Simulation Voltage 
Veont = OV V4* 1.8 2.2 2.S V 
Veont = OV/-10V I:J.V4* 0.3 0.4 O.S V 

Clamping Voltage Vs 6.0 7.0 8.0 V 

Output Voltages 
Vcont = OV Vq7* 2.7 3.3 4.0 V 
Veont = OV VqB" 2.7 3.4 4.0 V 
Veont = OV/-10V I:J.VqB 1.6 2.0 2.4 V 

Feedback Voltage V2 0.2 V 

Protective Operation V 9 = 10V; Veont = -10V; V clock = ± O.SV; f = 20 kHz; Duty Cycle 1:2 

Current Consumption Ig 
14 22 28 mA 

Vs < 1.9V 

Switch-Off Voltage Vq7 1.3 1.S 1.8 V 
Vs < 1.9V 

Switch-Off Voltage V4 1.8 2.1 2.S V 
Vs < 1.9V 

Blocking Input 
Blocking Voltage Vs V1 V1 

V --01 
Veont = OV 2 . 2 

Supply Voltage Blocked for VB Vg 
6.7 7.4 7.8 V 

Vcont = OV 

V 1 Off (with Further Reduction of Vg) I:J.Vg 0.3 0.6 1.0 V 
Note: 
"DC component only 

Characteristics T A = 2SoC; according to measurement circuit 2 

Parameter Symbol 
Limits 

Units 
Min Typ' Max 

Switching Time (Secondary Voltage) ton 3S0 4S0 ms 

Voltage Variation S3 = Closed I:J.V2see 100 SOO' mV 
I:J.Na = 20W 

Voltage Deviation S2 = Closed I:J.V2see SOO 1000 mV 
I:J.N2 = 1SW 

Standby Operation S1 = Open 
Secondary Useful Load = 3W I:J.V2see 20 30 V 

f 70 7S kHz 
Nprimary 10 12 VA 

The COOling conditions have to be optimized with regard to maximum ratings (T c; Tj; RthSC; RthSA). 
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'~Ircult Diagram 

.... -2 

Test and Measurement Circuit 1 Test Diagram: Overload Operation 
v 

Vaocll 

o r'~+-~~~~-+~~~~--~ ~s -, 
TOA 4601 -0,5 

-V.=-10V 

--- V. =0 

ps 
v, -f 

f 
VCIocI& Vcontrol V • 

.... -3 
+--------------------_-t ps 

.... -4 
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Test and Measurement Circuit 2 

.-------. 220Voc 

Notes: 
1. Limits Ie max of BU 208 if the 
permissible output power is ex­
ceeded. 
2. Adjustment of secondary volt­
age. 
3. Must be discharged before IC 
Change. 
- - - Protective circuit against rise 
of secondary voltage in cases of 
disturbance. 

Notes on application circuit 1 

Protective Circuit Against Secondary Voltage 
Rise even In Case of Disturbance 

During standby this circuit type is necessary only un­
der certain conditions. If switch S1 is open and the 
secondary side is loaded with no more than 1 W to 
5W, a secondary voltage overshoot of approx. 20% 
will occur. 

In case of disturbance (e.g., if the potentiometer is 
loosely.contacted resulting in 10 kn(2), if the capaci­
tor exhibits a 1 ,...F loss in capacitance, or if the 2 kn 
resistor increases to a high-impedance value of 
32 kn), the protective effect of the standard turn-off 
is not active before the point of return has been 
reached. The result is that during disturbance energy 

TDA 4601, TDA 4601 D 

o 

lN~OO7 

0004-5 

is pumped into the secondary side, which will not 
ease off before reaching the point of return and, in 
the worst case, entails an instantaneous doubling of 
the voltage to 300V (endangering the secondary 
electrolytic capacitors). 

This additional protective circuit, which identifies the • 
energy surge as voltage overshoot, is directly active 
at control winding 9/15. Through the 5sn resistor 
and the 1 N4001 rectifier the negative portion is de-
ducted and stored in the 10 nF capacitor. If the am-
plitude exceeds the voltage of Z diode SZX 83/39, 
pin 5 is drawn below the turn-off threshold, inhibiting 
further control pulses at pin 8. During disturbance 
conditions the voltage overshoot on the secondary 
side will assume maximum values of approx. 30%. 
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Supplements to Test and Measurement Circuit 2 
kHz Frequency Versus Output Power 
100 

% Efficiency Versus Output Power 
100 

/ 
~ I 

r--... 
r-.... 

r- -r--
40 / 

I 
II 20 

20 

o 
o 20 40 60 10 

Output power 
100 120 W o 

o 20 40 60 10 100 120 W 

~--0094-6 
0094-7 

v L dCh ct I tl V f(1 
160 

oa ara ers cs 2sec = 2secl 

- -- -- -- -- -- --, 
" , ) l) 

/ ~/ , / , V' , 
.1<'11,,,, 250V '/ , 

~'" 220V v" .. 180V;:7/ 

40 J w 
.Jr;' 

~ ~ 
20 

o 
o 100 200 300 400 500 600 700 800 900 1000 1100 1200 mA 

Output current I. uc-
0094-8 

v Output Voltage V2sec (Line Change) 
151 

V 
'/ 

V ...... 
..... 

........-V 

t lSO-

:f 

f 
1149 

V 
,./ 

/'r' 
148 

147 
ISO 160 170 180 190 200 210 220 230 240 250 ,260 V 

Line voIlage -
0094-9 
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Application Circuit 2 Wide Range from 80 Vac to 270 Vac 
80 Vac to 
270Vac 

~,7nfJf :i!I'o,7r1 0 
B2501 

I~ i 'r (1000 

TL·J29 

v: C25100 P TOA 4601 
A~ Y IY'+ I 2 3 4 5 6 7 ~I, 9 

~ ~ 
II 

~ 
IIN22 

2201l ~' 
~~ 

100~tV 12kll (18 ~kll 
IU ~ 

1OO1~25V 
12 Si 1,25A 10kll kll 47nF1I IU 

"0' 
~ 

:aIOO~F/25V 
270Ml 21 V- a 

1O~ 2. 

IpFJr5V 
IN4007 

UI BY 1.s~H 

e,\nF 360 
~ II 

270kll 

C12 

10139 

~BU208 BY 360 

5.11 BY 231 
'p~hOOV kill 

IU 

1001l[ 
BY~9 

BY360 1 j"F 

- 331l I • 
IS I 13 II • 9 

• 5 _.J L..~lne.I~latl.on . . _._ . . . '-'-'-'-'-' _._ . ._ .. . _. ._ . . ._ . 
Notes: 

f BU 208 if per-
wer is exceed-

1. Limits Ie max a 
missible output po 
ed. 
2. Adjustment of secondary volt-
age. 

arged before Ie 

16 

1 
270PFt 

lOOO~F 

~f-
f--O 

14 12 • 4 

O,IIl 270PF~ BY 299 

BYW29 270 pF iJ BY298~ 
~~ ~~ 3. Must be disch 

change. 
V3 v. v, 

Notes on application circuit 2 

Wide Range SMPS 

Filtering of t~e rectified Ad voltage has been in­
creased up to 470 ,...F to ensure an constant and 
hum-free supply at Vline = 80 Vac. The stabilized 
phase is tapped for supplying the IC. In order to en­
sure good start-up conditions for the SMPS in the 
low voltage range, the non-stabilized phase of wind­
ing 13/15 is used as a starting aid (BD 139), which is 
turned off after start-up by means of Z diode C12. 

In comparison to the 22 Vae standard circuit, howev­
er, the collector-emitter circuit had'to be altered to 
improve the switching be~avior of BU 208 for the 

0094-10 

entire voltage range (80 Vac to 270 Vac). Diode 
BY 231 is necessary to prevent inverse operation of 
BU 208 and may be integrated for switching times 
with a secondary power < 75W (BU 208 D) . 

Compared to the IC TDA 4600-2, the TOA 4601 has 
been improved in turn-off during undervoltage at pin 
5. The TDA 4601 is additionally provided with a dif­
ferential amplifier input at pin 5 enabling precise 
turn-off at the output of pin 8 accompanied by hys­
teresis. For wide range SMPS, TDA 4601 is recom­
mendable instead of TOA 4600-2. If a constant qual­
ity standard like that of the standard Circuit is to be 
maintained, wide range SMPS (80 Vac to 270 Vac) 
with secondary power of 120W can only be imple­
mented at the expense of time. 
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Further Application Circuits 

Application Circuit 3 
9OV-270Vac 

1 .. ,nFl[ 1.~.1nF I 
'I' T 

~ I I _ (100: 

I IK231 ~ 1 2 

I I ~~ tSkl'! 

I I 10 220pF31 

I I IU 

, I ISOkI'! 10kI'! 12kI'! , I I.2A 
21Okl'! 

cl I 
;1 I :1 I lpF{fV ~ 5, , 

UI 

I I , I 8.~~F 
," I II , I -------
I , 

561'! , I , I 
_J I ., 

L 
16 
14 12-

0 I 
TOA 4601 

3 4 
15 6 Ji' "N22 

ISkl'!l1 

21OkI'I WI'! l00~!SV 

:: =1OO:~116V 
UnF 11 
"i( 51412: 

-K I 
B78108 

", ~ ~k1'l21 
rlN~01 

p~~ 
--------

~~I 
BY 3601 

I 1 
I I 

BZX831 I 
2,~~F 02 I I, ;or II 

Skl'l I 
BY360 11pF 
;ill - .... -1 

IS 13 

I , 
2.1kl'! 

~/(' 

BY360 

~Turnol ~ 
II· 

I * 
* 2 

Notes: BYW29 ' BYW29~ 

1. Limits Ie max 
missible output 
ed. 

of BU 208 if per-
power is exceed-

2. Adjustment 0 f secondary volt-

lmEin 
IU 

2A 

age. lOB 
3. Must be disc 
change. 

harged before Ie 

Notes on application circuit 3 

I 41pFi 

Fully Insulated, Clamp-Contacted PTC 
Thermistor Suitable for SMPS Applications at 
Increased Start-Up Currents 

71IOS 

VoI5V 

The newly developed PTe thermistor 063100-
P2462-J29 is designed for applications in SMPS as 
well as in various other electronic circuits, which, for 
'example, receive the supply voltage directly from the 
rectified line voltage and require an increased cur­
rent during turn-on. Used in the flyback converter 
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V.18.5V Y,/345 V 
0094-12 

power supply of TV sets, an application proved mil­
lions of times over, the new PTe, thermistor in 'the 
auxiliary circuit branch has resulted in a power sav­
ing of no less than 2W. This increase 'in efficiency 
has a highly favorable effect, on the standby opera-
tion of TV sets.' , 

The required turn-on current needs only 6s to 8s 
until the operating temperature of the PTe thermis­
tor is reached. Low thermal capacitance of the PTe 
thermistor allows ,the circuit to be operated again af­
ter no more than 2s. Another positive feature is the 
improved short-circuit strength. The clamp contacts 



permit more or less unlimited switching operations 
and thus guarantee high reliability. A flame-retardant 
plastic package and small dimensions are additional 
advantages of this newly developed PTC thermistor. 

Technical Data 

Breakdown Voltage at 
T A = 60°C (VSA rmsl ..................... 350V 

Resistance at T A = 25°C (R25) •............. 5 kfl 

Resistance Tolerance (~R25) •........•.....• 25% 

Trip Current (Typ) (IK) ...•........•..•..... 20 mA 

Leakage Current at VA max (Ilk) ...•.••....... 2 mA 

Max. Application Voltage (V op max rmsl .•...... 265V 

Reference Temperature (typ) (Tref) ....•..•.. 190°C 

Temperature Coefficient (typ) (TC) .•....... 26 %/K 

Max. Operating Current (Imax) .....•......•.•. 0.1A 

Storage Temperature 
Range (T stg) ................ - 25°C to + 125°C 

TDA 4601, TDA 4601 D 

Thermal Resistance 

Standardized, ambient-related thermal resistance 
RthJA1 lateral length I of a square copper-clad cool­
ing area (35 tJ-m copper cladding). 

RthJA (I = 0) = 60 K/W 
TA ~ 70°C 
Pd = 1W 
PC board in vertical position 
Circuit in vertical position 
Still air 

1.0,------,.--------, 

0.61----+-------1 

50 100 mm 

-I 

0094-11 
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Application Circuit 4 

Notes: 
1. Limits Ie max of BU 508 A if per­
missible output power is exceed­
ed. 
2. Adjustment of secondary volt­
age. 
3. Must be discharged before Ie 
change. 

Notes on application circuit 4 

Improved Load Control and 
Short·Clrcult Characteristics 

1.2SA 

Turn-on is the same as for circuit 3. 

4,7 

2'1OpF 

To make the price more attractive, switching transis­
tor au 508 A was selected. 

To ensure optimum standby conditions, the capaci­
tance between pins 2 and 3 was increased to 
100 pF. 

Z diode C6.2 transfers control voltage I!. V cont direct­
ly to pin 3' resulting in improved load control. 

10-12 
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PTe ,-J29 

2.7kn 

BY'2S8/200 

VJs.c V211C V, sec: 
0094-13 

Design and coupling conditions of various flyback 
transformers were sometimes a reason for over­
shoot spectra, which, despite the RC attenuating el­
ement 330 x 22 nF and the 10 kO resistor, even 
penetrated across feedback winding 9/15 to the 
zero passage indicator input (pin 2) and activated 
double and multiple pulses in the IC. Double and 
multiple pulses, however, lead to magnetic satura­
tion in the flyback transformer and thus increase the 
risk of damaging the switched-mode power supply. 

These overshoots are produced in particular when 
high power is being carried, this occuring in the vicin­
ity of the point of return. The switched-mode power 
supply, however, reduces its own power to a mini­
mum for all cases of overload or short-circuit. A se­
ries resonant circuit, whose resonance corresponds 



Application Circuit 5 
Cj>PE 
I 
I 
I 
I 
I 

2. 
47mH 

5,2A 

nOVae 
±330nF 

n 

TDA 4601, TDA 4601 D 

IDA 46010 

2 3 4 5 

Notes: 
1. Limits Ie max of BU 
508 A if permissible out­
put Yoltage is exceeded. 
2. Adjustment of second­
ary Yoltage. 
3. Must be discharged 
before IC change. 
4. Optional use, depend­
ing on safety class: 

Safety Class II 1 nF 
only. 
Safety Class I with non­
fused grounded con­
ductor 3.3 nF only. 

I 
I 
I 

~nF 

N 

22r 15OJ!tf 
II 

3~lnF 
non 

• 

to the transformer's self-oscillation, was created 
through combination of the 4.7 pH inductance and 
the 22 nF capacitance. This resonant circuit short­
circuits overshoots via a 33n resistor. 

(f = 211 ~ :::: 500 kHZ) 

Notes on application circuit 5 

Highly Stable Secondary Side 

Power supplies for commercial purposes require 
highly constant low voltages and high currents 
which, on the basis of the flyback converter princi­
ple, can be realized only under certain conditions, 

~ 
10kfl 

lkn 

3.3pH 
BY360 

270kn 270kn ~ 
f-J~soeA 

non 
2~r" j 

II 

12V 41V 

but, on the other hand, are implemented for eco­
nomical reasons. An electrically isolated flyback 
converter with a highly stable secondary side must 
receive the control information from this secondary • 
side. There are only two possibilities of meeting this , 
requirement: either through a transformer which is 
magnetically isolated from the flyback converter or 
by means of an optocoupler. The development of 
CNY 17 has enabled the manufacture of a compo-
nent suitable for electrical isolation and character-
ized by high reliability and long-term stability. 

IC TDA 4601 0 is the successor of the TDA 4600 D. 
It is compatible with its predecessor in all operation­
al functions and in the control of a self-oscillating 
flyback converter. Pin 3 is the input for the control 
information, where the latter is compared with the 
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Application Circuit 6 
Non-Fused 
Grounded 90Vac to 
Conductor 260V DC 

? 
I , ~ 

47mH 

330nF 

I , , , 
I , , 
I 
I , , , , 

181 171 16 151 14\ 13\ 121 111 101 

~y : K23 
I 
I 
I 
I 
I 

I 
I 
I , 
I , , , 
I 
I , , , 
L __ t --

3 3nF 

82501 
J (lOGO 

~ (2540 

~ 1 2 

~ I 220Q 

~~ lOOfEltV 1.2kQ 
IU 

10 5,0.5A kQ 
~ 

2.1<£ 68111 

.• l¢~35V C 
" 3.3unF 

II 

270kQ 

(11 

lpFlr" 
IU 

l00Q 

'--

, 6 , 
I 

TDA4601D 

i" 4 5 6 
7J! 9 " ~ "N22 

39Q II 

P7C .• J29 

~ lOOtfn/25V 
12 , 
kQ 4.7t" 

.. 
" "'00~FI16V 

~kQ2) • 
f'N~OO7 

2.2pH 

BY360 

~ 

BY 360 
&639 

~~508A 
51kQ I, ___ N22 

2.2t I --- 51 

560Q 
BY 360 • 

urns 

5 4 x3 

• 1 Lt .. _._. . . ._. '-'-' . . ._._ . . . 
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reference voltage prevailing at pin 1 and the control 
information from the optocoupler and subsequently 
transformed into a frequency/pulse width control. 

The previous feedback and control information wind­
ing is not necessary. The feedback information (zero 
passage) is obtained from winding 3/4-supply 
winding. The'time constant chain 3300/3:3 nF and 
3300/2.2 nF was Implemented in series with 
150 p.H to prevent interference at pin 2. The LC ele­
ment forms a series resonant circuit for overshoots 
of the flyback converter and short·circuits them. 

N~tes on application circuit 6 
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Wide Range Plug SMPS up to 30W 

Due to their volume and weight, plug SMPS were So 
far limited to a restricted primary voltage and a sec­
ondary power of no more than 6W. 

The line-isolated wide range flyback converter pre­
sented here has a variable frequency and is capable 
of producing a secondary power of 30W. It is charac­
terized by a compact design with an approx. weight 
of 400g. The entire line voltage range of 90 Vac to 
260 Vac IS stabilized by to ± 1.5% on the secondary 
side. Load fluctuations between 0.1 A and 2.0A are 
regulated to within 5%. The output (secondary side) 
is overload, short-circuit, and open-loop·proof. 
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Notes on application circuit 7 

Wide Range-SMPS with Reducing Peak 
Collector Current ICBU 208 for Rising Line 
Voltage (Variable Point of Return) 

Wide range SMPS have to be dimensioned at line 
voltages of 90 Vac to 260 Vac. The difference be­
tween the maximum collector current Ic BU 208 max 
and the largest possible limit current Ic BU 208 limit 
which causes magnetic saturation of the f1yback 
transformer and flows through the primary induc­
tance winding 5/7 is to be determined at VaCmin (Ic 
BU 308 limit ~ 1.2 X IC BU 208 max>. Then, the trans­
missible power of the flyback transformer and its val­
ue at Vacmax is to be determined. In the standard 

0094-16 

circuit the collector current ICBU 208 max is almost 
constant at the point of return independently of the 
line voltage. The transmissible power on the sec-
ondary side, however, increases at the point of re- • 
turn in proportion to the rising rectified line voltage • 
applied (Figures 1 and 2). 

In the wide range SMPS a line voltage ratio of 
270/90 = 3/1 is obtained causing doubling of the 
transmissible power on the secondary side, i.e., in 
the wide range SMPS a flyback transformer had to 
be implemented that was mLich too large. 

The point of return protecting the SMPS against 
overloads or short circuits, is derived from the time 
constant at pin 4. T4 = 270 k!l x 4.7 nF. Thus, the 
largest possible pulse width is determined. 
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With the introduction of the 33 kO resistor this time 
constant is reduced as a function of the control volt­
age applied to winding 13/15, rectified by diode 
BY 360 and filtered by the 1 ""F capacitance, which 
means that the pulse time becomes shorter. By 
means of the Z diode C18 the line voltage level can 
be defined at which the influence of the time con­
stant correction becomes noticeable. The change in 
the rectified voltage of winding 13/15 is proportional 
to the change in the rectified line voltage. 

Load Characteristic 
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At the point of return Ie BU 208 the peak collector 
current has been reduced with the aid of the given 
values from 5.2A at 90 Vac to 3.3A at 270 Vac. The 
transmissible power at the point of return remains 
stable between 125 Vac and 270 Vac due to the set 
activation point of the point of return correction (un­
broken curve in Figure 2). 
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Figure 2 

Ordering Information 
Type Ordering Code Package 

TDA4601 Q67000-A2379 SIP9 
TDA4601 D Q67000-A2390 DIP 18 L9 (Pin 6 

and Pins 10to 18 
Grounded) 
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SIEMENS 

TDA 4605 
SMPS IC for Control of SIPMOS Transistors 
• Direct Control of the Switching Transistor • Reversing Linear Overload Characteristic 

Pin Configuration Pin Description 

(Top View) 
Pin Designation Function 

1 Control Information input for secondary voltage. By 

v1 lC 
'-/ 

:J B Vs 
Voltage comparison of the control voltage derived from the 

control winding of the transformer with the internal 
v2 2C :J 7 v7 reference voltage the output pulse width at pin 5 is 
V3 3C :J 6 va matched to the load on the secondary side (normal, 

GND 4C ~ 5 Q overload, short-circuit, open-circuit). 

2 Primary- Information input for primary voltage. The primary-
0095-12 Current current rise in the primary winding is simulated as a 

Simulation voltage rise at pin 2 by means of an external RC 
network. When a value derived from the control 
voltage at pin 1 is reached, the output pulse at pin 5 
is terminated. The maximum power in the point of 
return is set with the RC network. 

3 Undervoltage Input for primary-voltage monitoring. The IC is cut 
Detector out upon line undervoltage by comparison with an 

internal reference. The voltage at pin 3 is used for 
point-of-return correction. 

4 Ground 

5 Output Push-pull C output supplies ± 1.5 A for fast charge 
reversal of the gate capacitances of the power MOS 
transistor. 

S Supply Input for the supply voltage. From this a stable 
Voltage internal reference VREF and the switching 

thresholds VSA, VSE, Vsmax and VSmin for monitoring 
of the operating voltage are derived. VREF is turned 
on for Vs < VSE and turned off for Vs < VSA. 
The logic is only enabled for VSmin < Vs < Vsmax. 

7 Point-of- Input for point-of-return correction. The network on 
Return this pin to ground influences internal correction 
Correction (slope and response). 

8 Zero- Input for oscillator feedback. After build-up each 
Passage zero passage of the feedback voltage (falling edge) 
Detector triggers an output pulse at pin 5. The trigger 

threshold is typo + 50 mY. 

This IC is designed for controlling an MOS power transistor and performing all necessary protective and 
control functions in self-oscillating flyback converter power supplies. Owing to the IC's outstanding voltage 
stability, which is maintained even at substantial fluctuations, the IC is suited for consumer as well as for 
industrial applications. 

@Siemens Components, Inc. 10-17 April 1988 
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Block Diagram 

Functional Description 

The power transistor and primary winding of the fly­
back transformer, which are connected in series, re­
ceive direct supply of the input voltage. During the 
on-phase of the transistor, energy is stored in the 
primary winding and during the off-phase it is re­
leased to the consumer via the secondary winding. 
The IC controls the power transistor in such a way 
that the secondary voltages are kept at constant val­
ues independently of input or load changes. The 
control information required is obtained from the in­
put voltage during the on-phase and from a control 
winding (secondary winding) during the off-phase. 
Load differences are compensated by altering the 
frequency, input voltage fluctuations are additionally 
counteracted by altering the pulse duty factor. This 
results in the following load-dependent modes of the 
SMPS: 

- Open-loop or Output voltage slightly above set 
small load: value 

- Control: Load-independent output voltage 

- Overload: In case of overload or short-circuit, 
the secondary voltage is de­
creased from the point of return as 
a function of the load current, fol­
lowing a reversing characteristic 

Typical values of pulse duty factor v, switching fre­
quency f and duration of primary phase t of the pow­
er transistor: 
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Mode v f/KHz tIlLs 

Open-Loop 0.1 150 0.7 
Small Load (5W) 0.33 80 2.5 
Control Mode (30W -1 OOW) 0.33 40 5.6 
Reversing Point 150W <0.5 20 <25 
Short-Circuit 0.02 1.5 <15 

Description of Operation 

A flyback converter designed for color TV sets, ap­
plicable between 30W and 120W and for line volt­
ages ranging from 90V to 140V, is shown in one of 
the following figures. On the subsequent pages the 
major pulses can be found. 

The line voltage is rectified by bridge rectifier Gr1 
and smoothed by Ca. 

During start-up the IC current is supplied via resis­
tors R2 and Ra, and in the post-transient condition it 
is additionally supplied via winding 13/11 and rectifi­
er D3. The size of filter capacitor Cs determines the 
turn-on behavior. 

Switching transistor T1 is a BUZ 45. Parallel capaci­
tance C9 and primary winding 117 form a resonant 
circuit, thus limiting the frequency and amplitude of 
drain-source voltage overshoots during turn-off of 
T1. Self-oscillation is attenuated by R14. Diode D5 
limits positive overshoots. R12 prevents static charg­
ing of the gate of n. D1 improves the turn-off be-



havior. The current rise in T1 is determined by the 
inductance of the primary winding. This sawtooth­
shaped rise is simulated at network R7 C4 and ap­
plied to pin 2 of the IC. 

Depending on the dimensioning of the primary in­
ductance, timing element R7C4 is to be adapted to 
the current rise angle in T1. Thus, during the on­
phase, the IC receives the control information in the 
form of the simulated energy content of the primary 
winding at pin 2 as a function of line voltage versus 
time. 

The control deviation at pin 1 is recorded by control 
winding 9/15. This measure requires fixed coupling 
with the secondary winding 2/16. The control wind­
ing is also used for feedback and permits self-oscil­
lation of the parallel circuit Cs/primary inductance if 
the power transistor is inhibited. Thus, the maximum 
possible open-loop frequency is determined. 

The control voltage required for pin 1 is rectified by 
diode D4 and smoothed by capacitor C7' Further­
more, R13 and Ce form a timing element, which 
serves for filtering fast changes in the control volt­
age, i.e. the final element does not become active 
until several periods have occurred. By means of the 
voltage divider formed of resistors Re, Rs, R10, the 
secondary voltage can be set. Reason: in the IC the 
control voltage produced at pin 1 is compared with a 
stable, internal reference voltage. 

According to the result of this comparison, frequen­
cy and pulse duty factor are corrected until the sec­
ondary voltage selected by R10 has established it­
self. For all operating modes of the SMPS, the zero 
passages of the voltage at the control winding con­
tain information on pulse duty factor and switching 
frequency of the switching transistor T1, or the 
open-loop frequency. Conditioning of the corre­
sponding signal at pin 8 is performed by series resis­
tor R11 and by integrated limiter diodes. 

An SMPS based on these principles would have a 
point of return dependent on the line voltage. With 
respect to the distance to the saturation point, the 
transformer must be dimensioned for maximum 
power, i.e. for maximum line voltage and the power 
then occurring at the point of return. 

In order to keep the size of the transformer as small 
as possible, the IC makes the point of return largely 
independent of the rectified line voltage. If neces­
sary, the reverse point correction of the IC can be 
altered by a network from pin 7 to ground. The infor­
mation on the line voltage is applied to pin 3. Before 
the line voltage falls below its minimum value, the 
SMPS must be turned off by the IC in order to obtain 
defined turn-off conditions. 

TDA 4605 

During undervoltage, the information required for 
turn-off is applied to pin 3 via the resistive divider 
R4/Rs. On 'the secondary side the output voltages 
V1 sec to V4 sec are available. If the secondary side 
is further deloaded, standby is set automatically. Re­
sistor R1S forms a basic load of voltage V1 sec and 
contributes to maintaining standby conditions (V sec 
rise 20%). Capacitors C10 and C13 prevent spikes 
generated by reversing the rectifiers D7 through D9. 
The secondary voltages are smoothed by charging 
electrolytic capaCitors C14 through C17. 

1.0 Start-up Behavior 

In Figure 1, the start-up behavior of the application 
circuit is illustrated for a line voltage that is barely 
above the value for undervoltage. 

After application of the line voltage at the point in 
time to, the following voltages build up: 

- Vs according to the halfwave charge across R2 
and R3 

- V2 to V2 max (typ. 6.2V) 

- V3 to the value given by divider R4/Rs. 

The current consumption of the IC in this mode of 
operation is smaller than 1.5 mA. When Vs reaches 
the threshold VSE (time t1), the IC turns on the inter­
nal reference voltage. The current consumption in­
creases to typically 12 mAo The primary-current volt­
age transformer reduces V2 to V2B and between 
time ts and ts the start-pulse generator will produce 
the start pulse. The feedback at pin 8 starts the next 
pulse and so on. All pulses, including the start pulse, 
are controlled in width by the control voltage at pin 
1. Upon turn-on this corresponds to the case of 
short-circuit, i.e. V1 = OV. Thus, the IC starts with 
"short-circuit pulses" that widen according to the 
feed-back control voltage. The IC operates in the 
point of return. Afterwards the peak values rapidly 
drop to V2 because the IC is operating in the control 
range. The control loop is stabilized. If voltage Vs 
falls below the output threshold VSmin before, the 
point of return is reached, the start will be interrupt­
ed (pin 5 goes Low). The IC remains turned on, so 
Va drops further to VSA. Then the IC turns off, Va can __ 
build up again (time t4) and a new turn-on attempt , 
begins at time t1' If the rectified line AC voltage (pri-
mary voltage) breaks down because of the load, V3 
can, as happens at time t3, fall below V3A (turn-on 
attempt with undervoltage). The primary-voltage 
monitoring then clamps V3 to V3S until the IC turns 
off (Va < VaA). Then a new turn-on attempt is start-
ed at time t1' 

10-19' 



TDA 4605 

2.0 Control, Overload and Open­
Circuit Behavior 

When the Ie has started up, it operates in the con­
trol range. The voltage on pin 1 is typically 400 mV. 

When the output is loaded, the control amplifier per­
mits wider charge pulses (V5 = H). The peak value 
of the voltage at pin 2 increases to V25 max' If the 
secondary load is increased further, the overload 
amplifier will start to reduce the pulse width. Be­
cause the change in pulse width reverses, this is 
called the point of return of the power supply. The Ie 
supply voltage Va is directly proportional to the sec­
ondary voltage, so it breaks down according to the 
overload control response. If Va falls below the val­
ue Va min' the Ie will go into sampling operation. The 
time constant of the halfwave start-up is relatively 
large, so the short-circuit power remains small. The 

Absolute Maximum Ratings'" 

overload amplifier reduces to the pulse width tpsh' 
This pulse width must remain possible so that the Ie 
can start without any problems from the virtual short­
circuit, i.e. the turn-on with V1 = o. 

If the load is reduced on the secondary side, the 
charge pulses (V5 = H) become narrower. The fre­
quency increases up to the natural frequency of the 
system. If the load is reduced further, the secondary 
voltages build up to Va. At Va = Va max the logic is 
blocked. The Ie goes into sampling operation. Thus 
the circuit is absolutely open-circuit-proof. 

3.0 Overtemperature Response 

An integrated temperature cutout blocks the logic if 
the chip temperature becomes inadmissibly high. 
The Ie automatically samples the temperature and 
starts as soon as it drops to an admissible level. 

·Stresses above those listed under "Absolute Maximum Ratings" may cause permanent damage to the 
device. Exposure to absolute maximum rating conditions for extended periods may affect device reliability. 

Parameter Symbol Limits Units Remarks 
Min Max 

Voltages 
Pin 1 V1 -0.3 +3 V 
Pin 2 V2 0.3 V 
Pin 3 V3 -0.3 V 
Pin 5 V5 -0.3 Vs V 
Pin a Vs 0.3 +20, V Supply Voltage 
Pin 7 V7 -0.3 V 
Pin 8 Ve -0.3 V 
Currents 
Pin 1 11 -3 +1 mA 
Pin 2 12 -3 +3 mA 
Pin 3 13 3 +3 mA 
Pin 4 14 -1.5 A to s; 50 ,,"s; v s; 0.5 
Pin 5 Is -1.5 +1.5 A to s; 50 "'s; v S; 0.5 
Pin a Is 0.01 +1.5 A to S; 50 ,,"8; v S; 0.5 
Pin 7 17 3 +1 mA 
Pin 8 Ie -3 +3 mA 
Junction Temperature TJ 125 ·C 
Storage Temperature Range Tstg 40 +125 ·C 
Thermal Resistances 

Junction-Air RthJA 100 K/W 
Junction-Case RIhJC 70 K/W 
Measured at Pin 4 

Operating Range 
Supply Voltage Vs 7.5 15 V 
Case Temperature Tc -20 +85 ·C 
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Characteristics T - 25°C A 

J Measurement limits Units Parameter Symbol Circuit Min Typ I Max I 
Start-Up Hysteresis 

Start-Up Current Consumption IS/5 1 0.5 0.75 mA 
Vs - 5V 

Start-Up Current Consumption IS/8 1 1 1.5 mA 
V6 - 8V 

Turn-On Voltage VSE 1 11 12 13 V 

Turn-Off Voltage VSA 1 6 6.5 7 V 

Turn-On Current ISE 1 12 16 mA 
V6 - VSE 

Turn-Off Current ISA 1 10 mA 
V6 - V6A 

Voltage Limiter V4max 
(V6 = 10V,ICTurnedOff) 

1 5.6 6.6 7.6 V 
at Pin 2 (V6 < V6E) 
12 - 1 mA 

Voltage Limiter V5max 
(Vs = 10V, IC Turned Off) 

1 5.6 6.6 7.6 V 
at Pin 3 (V6 < VSE) 
la- 1mA 

Control Range 

Control Input Voltage V1cont 2 400 mV 

Gain in Control Range Gcont 
mV d (V2S - V2B) 2 -400 

Gcont = 
dV1 

Prlmary-Current Simulation Voltage 

Basic Value V2B 2 1 V 

Maximum Peak Value V2Smax 2 3 V 
G1 - V1cont(2VlVcont> 

Overload and Short-CIrcuit Operation 

Overload Range Upper Limit V1U 2 400 mV 

Overload Range Lower Limit V1L 2 150 mV 

Gain in Overload Range Gover 
d(V2S - V2B) 2 2 

Gover = 
dV1 

Input Voltage in Overload Range V1 2 360 mV 
Vcont - 3.5V 

Input Current in Short-Circuit Operation 11 2 -140 /LA 
Vcont - OV 
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Characteristics T A = 25°C (Continued) 

Measurement Limits 
Units Parameter Symbol 

Circuit Typ Max Min 

Overload and Short-CIrcuit Operation (Continued) 

Peak Value in Overload Range V20ver 2 3.0 V 
Vcont = 3.5V 

Peak Value in Short-Circuit Operation V2sh 2 2.7 V 
Vcont = OV 

Output Pulse Width in Overload Range 1pover 2 8.5 }Ls 
Vcont = 3.5V 

Output Pulse Width in Short-Circuit Operation tpsh 2 7.5 }Ls 
Vcont = OV 

Current Consumption in Overload Range Is 2 12 mA 
Vcont = 3.5V 

Current Consumption in Is 
Short-Circuit Operation 2 10 rnA 

Vcont = OV 

Generally Valid Data (VS = 10V) 

Point-of-Return Correction 

Point-of-Return Correction Voltage V7 2 5 V 
V3 = 5V;V2 = OV 

Poiot-of-Return Correction Current V4 1 -460 }LA 
V3 = 5V;V2 = OV 

Zero-Passage Detector Voltage 

Positive Value VBP: 2 0.7 V 

Negative Value VBN 2 -0.2 V 

Delay between VB and V2 tcl4 2 2 }Ls 

Output-Stage Data 

Saturation Voltages 

S in Setting 1 of Upper Transistor VsatU 1 2 V 
15 - 1.SA 

S in Setting 1 of Lower Transistor VsatL 1 2 V 
15 - +1.5A 

Slew Rate of Output Voltage 

Rising Edge +dV5/dt 
2 10 VI}Ls 

Vcont.= 3.5V 

Falling Edge -dV5/dt 
2 50 V/}Ls 

Vcont = 3.5V 
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Characteristics T A = 25·C (Continued) 

Parameter Symbol Measurement Limits Units Circuit Min Typ Max 

Protective Circuits 

1. Undervoltage protection for Ve: t;,.Ve 
Voltage on Pin 5 = VSmin 

2 0.3 0.5 1 V 
When Ve < Vemin 
(With Vemin = VeA + t;,. Ve) 

2. Overvoltage Protection for Ve: Vemax 
Voltage on Pin 5 = VSmin 14 15 16 V 
When Ve < Vemin 

3. Undervoltage Protection for Vline: VSA 
Voltage on Pin 5 = VSmin 1 1 V 
When Vs > VSA, V2" = OV 

4. Overtemperature: TJ 
Chip Temperature at Which 2 125 ·C 
IC Switches Vs to VSmin 

Voltage on Pin, 3 after Response Vs 
of Protective Function 

1 0.2 0.4 V 
(Vs is Clamped Until Ve < VeAl 
Is = 3mA 

Sampling Current Consumption Ie 1 12 mA 
Vs = V2 = OV 

Normal Operation 
(Vline = 220V; S1, S2, S3, S4 closed) 
1. Secondary Voltage V1S 3 95 V 
2. Secondary Voltage V2S 3 26 V 
3. Secondary Voltage VSS 3 15 V 
4. Secondary Voltage V4S 3 8.5 V 

Turn-On Time for ton 3 120 
Secondary Voltages 

ms 

Voltage Alteration t;,.V1S 3 100 500 mV 
between S5 Open and S5 Closed 

Load Variation Cross-Talk t;,.V1S 
Voltage Alteration 3 500 1000 mV 
between S6 Open and S6 Closed 

Standby Operation 
(Vline = 220V; Psec :s;: 2W) 
Voltage Build-Up aV1S 3 20 30 V 
Frequency f 3 75 80 KHz 
Power Consumption Pprim 3 10 15 VA 
Point-of-Return Stability 

Maximum Secondary Current 11Smax 
(secondary point of return) 

3 1.85 A 
S1 Closed 11Smax is set with R17 
V1S = 85V 

Relative Alteration of 11Smax t;,.1 1 Smax 3 ±10 % 
80V < Vline < 140V 
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Measurement Circuit 1 
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Measurement Circuit 3 
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1. Start-Up Hysteresis 
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SIEMENS 

TDA 4814A 
Ie for Active Line Filters 

Pin Configuration Pin Definitions 
(Top View) Pin Symbol Function 

Os 1[ 
...... 

14 I DET 
1 Os Ground 
2 QD Driver Output 

QD 2[ 1~ Q OpAmplIH2 3 Vs Supply voltage 
Vs 3[ 12 -lOp Amp 4 -ICOMP Negative Comparator Input 

-I COMP 4[ 11 IMI 5 + I Op AmplVREF Positive Input Op AmplVREF 

+1 Op Amp/V .. , S[ 10 I STOP 6 I START Start Input 

I START 6[ ]9 Q STOP 7 N.C. NOt Connected 

7[ ]8 Q START 
8 QSTART Start Output 

N C. 9 QSTOP Stop Output 
0078-1 10 I STOP Stop Input 

11 IM1 Multiplier Input 
12 -IOPAmp Negative Input Op Amp 
13 QOpAmp/l M2 Op Amp Output/Multiplier 

Input 2 
14 IDET Detector Input 

This device contains the components for designing a switched-mode power supply with sinusoidal line-current 
consumption. Sinusoidal line current is drawn from the supply network in particular when there is high power 
consumption. One possible application is in electronic ballasts for fluorescent lamps, especially when a large 
number of these lamps are concentrated on one supply point. This IC is additionally suitable for general driving 
of switched-mode power supplies. The possibility for regulating the output voltage will enable operation on 
different line voltages (110 Vac/220 Vac) without any switchover. 

A monitoring circuit makes it possible to control various turn-on and turn-off functions of different units of 
equipment. 

@SiemensComponents, Inc. 10-30 May 1988 



Circuit Description 

The IC switches from standby to full current con­
sumption when the turn-on threshold on Vs is ex­
ceeded. Turn-off is controlled by hysteresis. The in­
tegrated Z diode limits the voltage on Vs when im­
pressed current is fed. 

The operational amplifier (op amp) can be wired as a 
control amplifier. It will then compare the divided 
output voltage Va to a reference voltage VREF that 
is stable with temperature. The output voltage of the 
op amp that is produced in this way is multiplied by a 
sine-magnitude voltage in the multiplier (M). At the 
output of the latter a sine-magnitude voltage then 
appears that is variable in amplitude. This nominal 
voltage is applied to the plus input of the compara­
tor. The nominal voltage at the multiplier output can 
then be compared via the comparator to a voltage 
derived from the actual line current. The output of, 
the comparator feeds the reference signal via a logic 
circuit to the driver that switches the SIPMOS tran­
sistor. No current gaps may appear in the choke, 
otherwise the line current would no longer be sinus­
oidal. To achieve that, the detector input I DET sen­
ses when the choke current has fallen to zero after 
turn-off of the SIPMOS transistor. This ensures that 
the SIPMOS transistor does not turn on too early 
and that no current gaps occur. 

When the detector input I DET is on High potential, 
the SIPMOS driver Q is blocked. At the same time 
the flipflop can be set by the comparator. 

When I DET is Low, the Q output is enabled and can 
be disabled again by the comparator by resetting the 
flipflop. 

Consequently the choke is always currentless when 
the SIPMOS transistor turns on and no current gaps 
appear in the choke. 

TDA 4814 A 

Driver Output Q for SIPMOS Transistors 

The output driver is deSigned as a push-pull stage. 
There is a resistor of 10n in series with the output 
for the purpose of current limiting. Between Q and 
ground there is a resistor of 10kn. This keeps the 
SIPMOS transistor reliably turned off during standby. 

The Q output is additionally connected to the supply 
voltage Vs and to ground by way of diodes. 

When the supply voltage to the switched-mode pow­
er supply is turned on, the diode towards Vs con­
ducts the capacitive displacement currents from the 
gate of the SIPMOS transistor into the smoothing 
capacitor on Vs. The voltage Vs may not exceed 
0.7V if the SIPMOS transistor is to remain turned off. 

The diode towards ground clamps negative voltages 
on Q to -0.7V. Capacitive currents produced by 
voltage incursion on the drain of the SIPMOS tran­
sistor are thus able to flow away unhindered. 

Reference Voltage (VREF) 

The reference-voltage source is highly stable with 
temperature. It can be used if additional, external 
components are wired. 

Monitoring Circuit (I START,I STOP, 
Q START, Q STOP) 

The monitoring circuit guarantees the secure opera­
tion of a unit of equipment. Any circuitry that is shut 
down because of a fault, for instance, cannot be 
started up again until the monitoring start (I START I 
Q STARn has 'turned on and a positive voltage 
pulse has been impressed on Q START. 

If there is a defect present, the monitoring stop 
(I STOP/Q STOP) will turn on and shut down either 
the entire unit or simply the circuitry that has to be 
protected. No restart is then possible until the hold 
current impressed on I START or I STOP has been 
interrupted (e.g., by a power-down). 
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Absolute Maximum Ratlngs* 
·Stresses above those listed under "Absolute Maximum Ratings" may cause permanent damage to the 
device. Exposure to absolute maximum rating conditions for extended periods may affect device reliability. 

Parameter Symbol Conditions 
Limits 

Units 
Min Max 

Supply Voltage Vs . Vz = Z Voltage -0.3 Vz V 

Inputs 

Comparator VICOMP -0.3 33 V 
V-ICOMP -0.3 33 V 

OpAmp VIOpAmp -0.3 6 V 
V-I'OpAmp -0.3 6 V 

Multiplier M1 VM1 -0.3 33 V 

Output Op Amp Va OpAmp/lM2 -0.3 6 V 

Z Current Vs GND Iz Observe Pmax 0 300 mA 

Driver Output Va -0.3 Vs V 

Q Clamping Diodes laD Va>Vsor -10 10 mA 
Va < -0.3V 

Input START VI START See Characteristics -0.3 25 V 
STOP VI STOP See Characteristics -0.3 33 V 

Output START Va START -10 3 V 
STOP Va STOP -0.3 6 V 

Detector Input VIDET 0.9 6 V 

Detector Clamping Diodes VIDET VIDET> 6Vor -10 10 mA 
VI DET < 0.9V 

CapaCitance at I START CISTART 150 ,..,F 
to Ground 

Junction Temperature Ti 125 ·C 

Storage Temperature Tstg -55 125 ·C 

Thermal Resistance RthSA 65 K/W 
System-Air I 

Operating Range 

Supply Voltage Vs Values for Vs ON. Vz 
VSON Vz V 

See Characteristics 

ZCurrent Iz Observe Pmax 0 200 rnA 

Driver Current laD -300 +300 rnA 

Operating Temperature TA -25 +85 ·C 
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Characteristics (VSON* < Vs < vz; - 25°C < TA < +B5°C) 

Parameter Symbol 
Limits 

Units 
Min Typ Max 

Current Consumption 

Without Load on Driver a Is 
and VREF; a Low 

OV < Vs < VSON 0.5 mA 
VSON < Vs < Vz 2.5 5 6.5 mA 

Load on aD with SIPMOS gate; Is 
Dynamic Operation 50 kHz 
Vs = 12V; Load on a = 10 nF 15 mA 

Hysteresis on Vs 

Turn-On Threshold for Vs Rising VhyH 9.6 10.4 11.2 V 

Switching Hysteresis VShy 1.0 1.7 V 

Comparator (COMP) 

Input Offset Voltage VIO -10 +10 mV 

Input Current -II 2 p.A 

Common-Mode Input Voltage Range VIC 0 3.5 V 

Operational Amplifier (Op Amp) 

Open-Loop Voltage Gain GVO 60 BO dB 

Input Offset Voltage VIO -30 -10 mV 

Input Current -II 2 p.A 

Common-Mode Input Voltage Range VIC 0 3.5 V 

Output Current 10 Op Amp -3 +1.5 rnA 

Output Voltage Va Op Amp 1.2 4 V 

Transition Frequency fT 2 MHz 

Transition Phase CPT 120 degrees 

Output Driver (00) 

Output Voltage High VaH 5 V 
10 = -10mA 

Output Voltage Low Val 1 V 
10 = +10mA 

Output Current 
Rising Edge Cl = 10 nF -10 200 300 400 rnA 
Falling Edge Cl = 10 nF 10 250 350 450 rnA 
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Characteristics (VSON· < Vs < Vz; -25°C < TA < +85°C)(Continued) 

Parameter Symbol 
Umits Units 

Min Typ Max 

Reference-Voltage Source 

Voltage VREF 1.8 2 2.2 V 
0< IREF < 3mA 

Load Current -IL 0 3 mA 

Voltage Change AVREF 
10V < Vs < Vz 5 mV 
o mA < IREF < 3 mA 20 mV 

Temperature Response AVREF/AT -0.5 +0.5 mVlK 

Z-Dlode (Vs-GND) 

. ZVoltage Vz 
Iz = 200mA 13 15.5 17 V 
Observe Pmax 

Multiplier (M1)(1) 

Quadrant for Input Voltages 1 quo 

Input Voltage M1 VM1 0 1 V 

Reference Level for M1 VREFM1 0 V 

Input Voltage M2 VM2 VREF VREF+1 V 

Reference Level for M2 VREFM2 VREF V 

Input Current M 1, M2 -II 0 2 p.A 

Coefficient for Output- Co 0.4 0.6 0.8 . ltV 
Voltage Source 

Temperature Response of ATC/CO -0.3 -0.1 0.1 %/K 
Output-Voltage Coefficient 

Monitoring Circuit 

Input I START 
Turn-On Voltage VI ON START 17 22 26 V 
Turn-On Current II ON START 50 90 130 p.A 
Turn-Off Voltage VI OFF START 2 3.5 5 V 
Turn-Off Current II OFF START 70 110 150 p.A 

Input I STOp·· 
Turn-On Voltage VI ON STOP 27 30 33 V 
Turn-On Current II ON STOP 100 150 200 p.A 
Turn-Off Voltage VI OFF STOP 4.5 6.5 8.5 V 
Turn-Off Current II OFF STOP 175 250 320 p.A 

Transfer I START -Q START -10 START 
Output Current on Q START 

VSTART = 15V; 400 600 800 mA 
VOSTART = 2V 

··The tum·on voltage of ISTOP exceeds the tum-on voltage of ISTART by at least 3V. 
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Characteristics (VSON* < Vs < Vz; -25°C < TA < + 85°C) (Continued) 

Parameter Symbol 
Limits 

Units 
Min Typ Max 

Monitoring Circuit (Continued) 

Transfer I STOP - 0 STOP -IQSTOP 
Output Current on 0 STOP 

ISTOP = 1.5 mA; 
VSTOP = 18V; 0.9 1.2 mA 
VQSTOP = 1.2V 

ISTOP = 0.4 mA; 
VSTOp:::: 7V; 90 150 /LA 
VQSTOP = 1.2V 

Detector (I DET) 

Upper Switching Voltage VOETH 1 1.3 1.S V 
for Voltage Rising (H) 

lower Switching Voltage VOETL 0.95 V 
for Voltage Falling (l) 

Switching Hysteresis VShy 50 300 mV 

Input Current -IOET 5 /LA 0.9V < VOET < SV 

Clamping-Diode Current IOET -3 3 mA 
VOET > SV or VOET < 0.9V 

Delay Times 

. Input Comparator --+ 0(2) t 200 500 ns 

Notes: 
1. Calculation of the output voltage YOM: VOM = C· VM1* • VM2* in V. The voltages of VM1* and VM2* are referred to the 
particular reference level. 
2. Step functions at comparator input .1 VCOMP = -100 mV - .1 VCOMP = + 100 mY. 
*Vs ON means that VSH has been exceeded but that the voltage is still greater than VSL. 

Use and Advantages of IC TDA 4814 
in Switched Mode Power Supplies 
and Electronic Ballasts 

1_0 Switched Mode Power Supplies 

The "active harmonics filter" consists of a rectifier 
arrangement in a bridge circuit followed by an up­
converter. Through a controlier action it is possible 
to draw a virtually sinusoidal current from the single­
phase line and produce a regulated dc voltage at the 
output. 

In the case of an SMPS with conventional line rectifi­
cation it is possible to achieve a power factor (ratio 
of active power to apparent power) of 0.5 to 0.7. The 
active harmonics filter serves for improving the pow­
er factor, which reaches a value of almost 1, and for 
reducing the load on the line produced by harmon­
ics. The losses caused by the active harmonics filter 

are more than compensated by the fact that a sub­
sequent converter can constantly be operated at an 
optimal operating point because of the input control 
of the operating voltage. 

The extra effort that is necessary, compared to an 
SMPS without an active harmonics filter, is made 
good upwards of about 500W by savings elsewhere 
(e.g., smalier smoothing capacitance and transistors 
of a higher resistance in the SMPS). With the wide- • 
ranging power supplies that are in increasing de-
mand, i.e., power supplies that can work on a line of 
90 Vac through 240 Vac without any switching 
changes, the power pay-off limit reduces markedly. 

2.0 Electronic Ballasts for 
Fluorescent Lamps 

The VDE and the EVUs require of industrial con­
sumers that these take "sinusoidal current" from the 
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line, i.e., exhibit a purely ohmic response. This is the 
case with incandescent lamps, cooker rings and 
heating fixtures. 

In all electronic devices with rectification and a CR 
load the current drain is pulsed, i.e., afflicted by a 
large harmonic content and impermissible according 
to VDE. The reflected current ripple can interfere 
with installations for AF power-line carrier control for 
instance, i.e., lead to faulty switching. The harmonic 
content of the current consequently may not exceed 
certain values. 

In the line current for a ballast operating with a sta­
ble fluorescent lamp must be such that the share of 
harmonics in relation to the fundamental does not 
exceed the values given in Table 1. 

Application Example 
Electronic Ballast 

Lln.o----A 

1-

TDA4814A 

Remark: 

.my 
,-

QSTW 

• 9 

Table 1. Llne-Current Harmonic Content 
According to VDE 0712, Part 2 

Admissible 
Harmonics Harmonic Content(1) 

In% 

3rd Harmonic A 
2SX-

0.9 
Sth Harmonic 7 
7th Harmonic 4 
9th Harmonic 3 

11 th Harmonic 2 
, 13th Harmonic 1 

and Higher 
Note: 
1. A is the power factor. 
The values 9iven here are achieved using the TDA 4814 A 
to drive a SIPMOS in an up-converter regulating circuit. 

v. 

0078-2 

Kindly note that the SIEMENS AG holds patents on electronic ballasts for fluorescent lamps, published in "Siemens 
En~rgy and Automation", Vol. II, No.2. March/April1985. 

Ordering Information 
Type Ordering Code 

TDA4814 A Q67000-A8163 
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SIEMENS 

TDA 4917 A/TDA 4917 G 
Monitoring Ie for Power Supplies 
• Monitors 5 + 2 Independent Voltages 

• Freely Selectable Tolerance Width of Five 
Input 

• Overvoltage and Undervoltage Signaling 

• Power-Fail Signal 

• DIP 20 or SO 20 Package 

Pin Configuration 

OV 20 Vq,EI: 

V, '9 INIJl 

"Ul 3 18 INO.z 

'POl 4 17 'PUJ 

INUl 16 'POJ 

INOI 6 15 QOlJOlC 

l'Ul 7 14 QUVDN 

'P02 8 13 QPFN 

IPf 9 12 C3 

C1 10 11 C2 

0079-2 

• Three-Independent, Variable Timing 
Networks for Three Signaling Outputs 

• Supply Undervoltage Monitoring 

• AC Monitoring 

• Balanced Reference-Voltage Source 
2.5V ±1% 

Pin Definitions 
Pin Symbol Function 

P-DIP 20 Package (TDA 4917 A) or 
SO 20 Package (TDA 4917 G) 

1 OV 
2 Vs 
3 IpU1 
4 Ip01 

5 INU1 
6 IN01 
7 IpU2 
8 Ip02 
9 IpF 
10 C1 
11 C2 
12 C3 
13 QPFN 
14 QUVDN 
15 QOVDX 
16 Ip03 
17 IpU3 

18 IN02 
19 INU2 
20 VREF2.5V 

Ground 
Supply Voltage 
Input Positive Undervoltage 1 
Input Positive Overvoltage 1 
Input Negative Undervoltage 1 
Input Negative Overvoltage 1 
Input Positive Undervoltage 2 
Input Positive Overvoltage 2 
Power-Fail 
Capacitor C1 
Capacitor C2 
Capacitor C3 
Output Power-Fail 
Output Undervoltage Shutdown 
Output Overvoltage Shutdown 
Input Positive Overvoltage 3 
Input Positive Undervoltage 3 
Input Negative Overvoltage 2 
Input Negative Undervoltage 2 
Reference Voltage 

With integrated circuit TDA 4917A1G it is possible, depending on the grade of function required, to monitor a 
maximum of S. + 2 independent voltages. This monitoring establishes whether preset limit values are exceed­
ed or, at the lower end, not maintained. 

@Siemens Components, Inc. 10-37 April 1988 
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Circuit Description 
The following circuit description is best understood 
by reference to the block diagram and timing dia­
grams. 

PNP comparators K1 through K12 are internally con­
nected with one input to VREF1 or VREF2 or ground. 
The other input is in each case brought out on a pin. 
K11 serves for monitoring the supply voltage of the 
circuit itself. 

Overvoltages are to trigger different functions to un- _ 
dervoltages, so the comparators are routed by way 
of different logic circuits to the three outputs. 

Three positive voltage levels, referred to ground, 
with magnitudes of more than 2.5V can be detected 
for overvoltage. In the same way two negative volt­
ages, referred to ground, can be monitored for over­
voltage. 

Of the voltages that are to be monitored for under­
voltage, likewise three can be positive (switching 
threshold > 2.5V) and two can be n,egative, referred 
to ground. 

10-38 

Comparators K6 through K12 possess switching 
hysteresis on their inputs. The values for this hyster­
esis cal'! be matched by the sum resistance of the 
external voltage divider to the particular monitoring 
function. 

Three different signal delay times can be freely se­
lected within wide limits by means of three external 
capacitors. The minimum delays that are possible 
are obtained if pins C1 through C3 remain unwired. 
When current sources· ISOURCE2, ISOURCE4 or 
ISOURCES are active, the voltage on C1, C2 or C3 
drops to approximately 50 mY. 

The available outputs are "Overvoltage shutdown" 
(Qovox), "Undervoltage shutdown" (QUVON) and 
"Power-fail" (QPFN)' The "Power-fail" output (QPFN) 
is Low for supply undervoltage on the device. 

.' 
, With the command designations in the block dia-
gram the code is as follows: 

- X as final letter means effect for High level 

- N as final letter means effect for Low level 

- Curr- -:t sources produce current when driven 
High 

Calculatit. T) ot -1, 1'2, 1'3: 

·11.1·"'Is1 = Cn[nF1 x 0.83 



Block Diagram 

VREF 

Vs 
undervoltage 

Power-fail 

TDA 4917 A/TDA 4917 G 

,----,M=;onoflop T3 

C3 

UVON 

0079-1 

••• Output QPFN shown simplified; TTL-compatible 
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Absolute Maximum Ratings* 
·Stresses above those listed under "Absolute Maximum Ratings" may cause permanent damage to the 
device. Exposure to absolute maximum rating conditions for extended periods may affect device reliability. 

Pos Parameter Symbol Conditions Limits Units 
Min Max 

Maximum Ratings for Ambient Temperature T A "" - 40·C to + 85·C 

1 Input Comparator K1 VIKn -0.3 30 V 
through K12 

2 Clamping Diodes on Inputs IKn -0.3V> VKn -1 mA 
of K1 through K12 

3 Supply Voltage Vs -0.3 30 V 

4 C1, C2, C3 VC1, C2, C3 -0.3 2.5 V 

5 Output Overvoltage QOVDX VaOVDX 0> IOVDX> -70 mA -°0.3 Vs + 0.3V V 

laOVDX -0.3V > VOVDX > Vs + 0.3V -10 +10 mA 

6 Output Undervoltage QUVDN VaUVDN 50 mA > IUVDN > 0 -0.3 30 V 

laUVDN -0.3V> UUVDN -10 rnA 

7 Output Power-Fail QPFN VaPFN 50 mA > IpFN > -50 mA -0.3 Vs + 0.3V V 

laPFN -0.3V> VPFN> Vs + O.3V ,-10 +10 mA 

Operating Range 
Within the operating range the functions stated in the circuit description are fulfilled. Here deviations from the 
characteristics are possible. 

Pos Parameter Symbol Limits Units Notes 
Min Max 

1 Supply Voltage Vs 4.5 +30 V 

2 Input Voltage K1 through K12 VIKn -0.3 +30 V 

3 Ambient Temperature TA -40 +85 ·C 

4 Junction Temperature Tj 125 ·C 
150 ·C • 

5 Storage Temperature Tstg -60 125 ·C 

6 Thermal Resistance RthSA 60 K/W P-DIP20 
System-Air 90 K/W SO 20 
... -AdmisSible by hmltlng useful hfe to 70,000 h. 
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Characteristics 
The characteristics cover the variance of the values maintained by the integrated circuit at the stated supply 
voltage and ambient temperature. The typical values are average values that are expected from a manufactur­
ing viewpoint. 

Pos Parameter Symbol Conditions Limits Units 
Min Typ Max 

Supply Voltage 4.5V < Vs < 30V 
Ambient Temperature -40·C < TA < +85·C 

1 Current Drain Is 3.5 6.5 rnA 

Inputs Ip01, Ip02,Ip03, IN01,IN02, IpU1, IpU2, IpU3,INU1, INU2, IpF 

2 Input Current II -0.5 0.5 p.A 
3 Switching Voltage of Vswp VREF1 VREF1 V 

Ipo,. Ip02, Ip03, IpU1, IpU2, IpU3, IpF -10mV + 10mV 

4 Switching Voltage of Uswno -10 0 +10 mV 
IN01,IN02 

5 Switching Voltage of Vswnu VREF2 VREF2 V 
INU1,INU2 -10mV + 10mV 

Voltage Supply on Vs 

6 Level on Vs for Supply 
4.5 4.6 4.7 V Undervoltage (Voltage Dropping) 

Switching Hysteresis of Supply 
90 100 110 mV 

Undervoltage (on Vs)* 

Switching Hysteresis 

7 Comparators K6, K7, K8, K12 Ihyh V(+K) < Vswp 7 10 13 p.A 
Hysteresis Current Ihyl V(+K) > Vswp 0.1 p.A 

8 Comparators K9, K10 -Ihyh V(-K) > Vswn 7 10 13 p.A 
Hysteresis Current -Ihyl V(-K) < Vswp 0.1 p.A 

DelaYT1 

9 Charge Current on C1 -IC1ch 2.1 3 3.9 p.A 
(VC1 rising) 

10 Discharge Current on C1 IC1dis 7 10 13 rnA 
(VC1 Dropping) 

DelaYT2 

11 Charge Current on C2 -IC2ch 2.1 3 3.9 p.A 
(VC2 Rising) 

12 Discharge Current on C2 'C2dis 7 10 13 rnA 
(VC2 Dropping) 

·Set with K11 

10-41 

• 



TDA 4917 A/TDA 4917 G 

Characteristics (Continued) 
The characteristics cover the variance of the values maintained by the integrated circuit at the stated supply 
voltage and ambient temperature. The typical values are average values that are expected from a manufactur­
ing viewpoint. 

Pos Parameter Symbol Conditions 
Limits I Units 

Min Typ Max 

MONOFLOPT3 

13 Charge Current on C3 -leach 2.1 3 3.9 /AoA (Vea Rising) 

14 Discharge Current on C3 leadis 7 10 13 mA 
(VC3 Dropping) 

OUTPUT OVERVOLTAGE (QOVDX) 

15 Output High -IOVDX Vs= 5V 
40 mA 

VOVDX = 1V 

16 Output High VHOVDX -IOVDX = 10 mA Vs -1 V 

OUTPUT UNDERVOL TAGE (QUVDN) 

17 Output Low VLUVDN IUVDN = 40mA 1.5 V 

OUTPUT POWER-FAIL (QPFN) 

18 Output High -lpFN Vs= 5V 
20 30 40 mA 

VPFN = 1V 

19 Output High· VHPFN -lpFN = 10mA Us - 2.5 V 
-lpFN = 40/AoA Us - 1.5 V 

20 Output Low IpFN VPFN = 3V 20 30 40 mA 

21 Output Low VLPFN IpFN = 10 mA 1.5 V 
IpFN = 1.6 mA 0.4 V 

REFERENCE VOLTAGE 1 (VREFd 

22 Voltage·· VREF1 IREF1 = 1 mA; T amb = 25°C; 
2.475 2.5 2.525 V 

Vs = 12V 

23 Load Current -IREF1 0 3 mA 

24 Voltage Alteration aVREF1 Vs ±20% 10 mV 
IREF1 ±20% 5 mV 

25 Temperature aVREF1 /aT -0.3 +0.3 mVlk 
Response 

26 Shortcircuit Current Isc VREF1 = OV 10 mA 
(Admissable Sustained)-

REFERENCE VOLTAGE 2 (VREF2) 

27 Voltage··· VREF2 Tamb = 25°C; Vs = 12V; 
97 100 103 mV 

VREF1 = 2.5V 
'Max. 6.5V however 

"When adjusted (± 1 %); without adjustment ±6% 
"'VREF2 is derived by voltage divider (R1 + R2)/R2 = 25 from VREF1. 
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Diagram 

QOVDX 

QPFN 

QUVD 

·'NO and INU are logically identical like Ipo and Ipu. but have switching levels OV. 
During '/"1 QUVDN cannot go low (turn-on procedure). 

'/"2 suppresses undervoltage spikes. 
'/"3 ensures minimum duration of power-fail signal (QPFN). 

Ordering Information 
Type Ordering Code Package 

TDA4917 A Q67000-A8131 P-DIP20 
TDA4917G Q67000-A8132 5020 

TDA 4917 AlTDA 4917 G 

0079-4 
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SIEMENS 

TDA 4918 A; G 
Ie for Push-Pull Switched-Mode Power Supplies 
with SIPMOS Driver Output 

Pin Configuration Pin Definitions 
Pin Function 

1 GNDQSIP 
2 Output SIPMOS t;lriver Q SIP 1 

Top View 3 Output SIPMOS driver Q SIP 2 

1 [ 
~ 

020 GNO ov 
4 Supply Voltage V S Q SIP 

GNOOSIP 
5 Supply Voltage Vs 

Q SIP 1 2[ ] 19 OOpAmp/lKI 6 Soft Start Csoft start 
QSIP2 3[ ] 18 IOpAmpH 7 VCOCT 

VSOSI, ~ [ ] 17 IOpAmp (+1 ' 8 VCORT 

s[ ] 16 -/OYNKS 
9 Ramp Generator CR 

v, 
10 Input Standby I St 

eMfI d'rt 6[ ] 1S ./oYN KS 11 Reference Voltage VREF 
C, 7 [ D 14 RR 12 Input Overvoltage K 3 

R, 8~ 013IUVK4 13 Input Overvoltage K 4 

CR 9 [ 0'2 I ov K 3 
14 Ramp Generator RR 
15 Input Dynamic Current Limitation K 5 (+) 

1St 10 [ 
0 11 VREF 16 Input Dynamic Current Limitation K 5 ( - ) 

0087-1 17 Input Operational Amplifier ( + ) 
18 Input Operational Amplifier ( - ) 
19 Output Operational Amplifier 

Q OpAmp/1 COMP K 1 
20 GNDOV 

This versatile switched-mode power supply control IC for the control of SIPMOS power transistors comprises 
digital and analog functions. These functions are required in the design of high quality flyback and forward 
converters in single-phase and push-pull operation in normal, half-bridge and full bridge circuits. The compo­
nent can also be used for single-ended voltage multipliers and speed-controlled motors. Malfunctions in the 
electrical operation of the switched-mode power supply are recognized by the comparators in the SMPS IC 
and activate protective functions. 
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Circuit Description 

The various functional units of the component and 
their interaction are described in the following. 

Supply Voltage Vs 

The IC enables the two outputs not before the turn­
on threshold (Vs ON) at Vs is exceeded. The duty 
cycle (active time/disable time) at the enabled out­
puts can then rise from zero to the value set with K 1 
in the time specified by the soft start. 

An undervoltage at the standby input causes the 
current consumption Is to remain at the very low 
standby current level independent of the voltage Vs. 

Voltage Controlled Oscillator (VCO) 

The VCO is connected with the capacitor CT and the 
resistor RT. The charge current at CT flows continu­
ously and is set with resistor RT. The discharge cur­
rent is active during the discharge of CT and is set 
internally. 

In the typical mode of operation the duration of the 
rising edge is considerably greater than that of the 
falling edge. During the falling edge the VCO passes 
a trigger signal to the ramp generator thus discharg­
ing the ramp generator capacitance. Additionally, 
the trigger signal is routed to other parts of the IC. 

Ramp Generator 

The ramp generator is controlled by the VCO and 
operates at the same frequency as the VCO. The 
duration of the ramp generator falling edge must be 
shorter than the VCO fall time. Only then do the 
ramp generator upper ,and lower switching levels 
reach their rated values. 

To control the pulse width at the output, the voltage 
of the ramp generator rising edge is compared with 
an externally adjustable dc voltage at comparator 
K 1. The slope of the rising edge is adjusted via the 
current by means of RR. This provides the possibility 
of an additional superimposed control of the output 
duty cycle. This control capability (feed-forward con­
trol) permits the compensation of known interfer­
ence (e.g., input voltage ripple). A superimposed 
load current control (current mode control) howev­
er, can also be implemented. 

Push-Pull FlipFlop 

The push-pull flipflop is switched by the falling edge 
of the VCO. This ensures that only one output of the 
two push-pull outputs is enabled at a time. 

10-46 

Comparator K 1 (Duty Cycle Control) 

The two plus inputs of the comparator are switched 
such that the lower plus level is always compared 
with the level of the minus input. As soon as the 
voltage of the rising sawtooth edge (minus input) ~x­
ceeds the lower level of the two plus inputs, the cur­
rently active output is disabled via the turn-off flip­
flop. The "high" -duration of the respectively active 
output can thus be infinitely varied. As the frequency 
remains constant, this process corresponds to a 
change in duty cycle. 

Operational Amplifier (Op Amp) 

The op amp is a high quality operational amplifier. It 
can be used in the control circuit to transmit the am­
plified variations of the voltage to be regulated to the 
free plus input of comparator K 1. A voltage change 
is thus converted to a duty cycle change. 

Turn-Off FlipFlop 

The falling edge of the VCO causes a pulse at the 
turn-off flipflop set input. It can, however, only be 
actually set if no reset signal is pending. With the 
turn-off flipflop set, the two outputs are enabled and 
one of them can be active. Upon an error signal from 
K 5 or upon a ,turn-off signal from K 1 the flipflop 
disables the outputs. 

ZDiode 

The Z diode limits the voltage at capacitor Csoft start 
to a maximum of 5V. The ramp generator voltage 
can reach 5.5V. For an appropriate slope of the ris­
ing ramp generator edge, the duty cycle can be limit­
ed to a desired maximum value. This can be a possi­
ble advantage in flyback converter operation. 

~omparator K 2 

The comparator has its switching threshold at 1.5V 
at the plus input, and with its output sets the error 
flipflop if the voltage at capacitor Csoft start is below 
1.5V. The error flipflop, however, will only accept the 
set pulse if no reset pulse (error) is pending. This 
prevents a restart of the outputs as long as an error 
signal is pending. 

Soft Start 

The lower of the two voltages at the K 1 plus in­
puts--compared with the ramp generator voltage­
is a measure for the duty cycle at the output. At 
component turn-on, the voltage at capacitor 
Csoft start is equal to OV. As long as no error exists, 



the capacitor will be charged to the maximum value 
of 5V with a current of 6 pA 

In the case of an error, Csoft start is discharged with a 
current of 2 pA The currently active output, howev­
er, is immediately disabled by the error flipflop. 8e­
Iowa charge voltage of 1.5V, a set signal is pending 
at the error flipflop and the outputs are enabled if no 
reset signal is pending at the same time. As the mini­
mum ramp generator voltage, however, is 1.8V, the 
duty cycle at the outputs is actually only increased 
slowly and continuously after the voltage at 
Csoft start exceeds 1.8V. 

Error FlipFlop 

Error signals, routed to the error flipflop reset input, 
cause an immediate disabling of the output (low), 
and after elimination of the error, a restart of the 
component by soft start. 

Comparators K 3 (Overvoltage), 
VREF Overcurrent, Vs Undervoltage 

These are error detectors that on error, cause the 
error flipflop to immediately disable the outputs. Af­
ter elimination of the error, the duty cycle is raised 
again using the soft start. Upon overvoltage, a cur­
rent is impressed at the input of K 3, that can be 
used to enable an adjustable hysteresis or a holding 
function. 

Comparator K 4 (Undervoltage) 

Comparator K 4 switches with an adjustable hystere­
sis. The value of the hysteresis is derived from the 
internal resistance of the external control source 
and the current impressed internally at the input of 
K 4. In the undervoltage case, the set current flows 
into the component in the technical direction of cur­
rent flow. In the error case (undervoltage). both out­
puts are disabled. The component restarts by soft 
start. ' 

Comparator K 5 (Dynamic Current Limiter) 

K 5 serves to recognize overcurrents at the switch­
ing transistors. 80th inputs of the comparator are 
externally accessible. After elimination of the error, 
the outputs are enabled with the VCO trigger pulse 
at the turn-off flipflop. The delay time between oc­
currence of an error and disabling of the outputs is 
only approximately 250 ns. 
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Standby Input (I St) 

This input switches with voltage and current hystere­
sis. The voltage levels for switching from standby to 
active operation can be set with an external voltage 
divider between Vs-standby input-ground. 

Reference Voltage (VREF) 

The reference voltage source is a highly constant 
source with regard to its temperature behavior. It 
can be used for the external wiring of the op amp; 
the error comparators, the ramp generator. or other 
external components. 

SIPMOS Driver Output (QSIP) 

The two outputs operate in the push-pull mode. 
They are active high. The duration during which one 
of the outputs is active"can be varied infinitely. The 
duration of the falling edge at the frequency genera­
tor is equal to the minimum duration during which 
both outputs are simultaneously low. 

The output driver is designed as a push-pull stage. 
The output current is internally limited to the speci­
fied values. 

A 10 kn resistor is connected between the output 
and ground. This resistor holds the slPMOs transis­
tor reliably disabled during standby operation (under­
voltage at 1St). Output Q SIP is connected with the 
supply voltage Vs Q SIP and with ground via diodes. 
The diode connected to Vs Q SIP routes the capaci­
tive shift currents from the slPMOs transistor gate 
to the filter capacitor at Vs Q SIP during turning on 
the sMPs supply voltage. The voltage at Vs Q SIP 
can reach approximately 2.3V without the slPMOs 
transistor being turned on. 

The diode connected to ground connects negative 
voltages at Q SIP to -0.7V. This provides an unim­
peded flow off of capacitive currents occuring during 
voltage breakdown at the sl,PMOs transistor drain 
connection. 

For supply voltages starting at approximately 2V, • 
both outputs are active low in the disabled state. 
The function of the diode connected to Vs Q SIP is 
then taken over by the pull-down source. 
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Absolute Maximum Ratings· 
·Stresses above thoslil listed under "Absolute Maximum Ratings" may cause permanent damage to the 
device. Exposure to absolute maximum rating conditions for extended periods may affect device reliability. 

Parameter Symbol Umlts Units 
Min Max 

Supply Voltage 

Inputs K 1, Op Amp, K 3, K 4, K 5,1 St Vs -0.3 33 V 

Frequency Generator (VCO) 

Voltage at RT/CT VCT, VRT -0.3 6 V 

Vcr> 6V Icr 3 rnA 

Ramp Generator 

Voltage at CR/RR VCR,VRR -0.3 6 V 

Reference Voltage VREF -0.3 6 V 

Output Op Amp Vaopamp -0.3 6 V 

Driver Output Q SIP VaSIP{I) -0.3 6 V 

Q SIP Clamp Diodes at Q SIP laSIP -10 10 rnA 
Va SIP > VsorVaSIP < -0.3V 

SottStart VCsoftstart -0.3 6 V 

Junction Temperature Tj(2) 125 ·C 

Storage Temperature Tsta -65 125 ·C 

Thermal Resistance TDA 4918 A RIhSA 63 K/W 
(System-Air) TDA4918 G RthSA 90 K/W 

Operating Range 

Supply Voltage VS(3) VSON 30 V 

Frequency Generator (VCO) fvee 300 KHz 

Ramp Generator fR 300 KHz 

Ambient Temperature TA -40 85 ·C 

Notes: 
1. With this, the maximum power dissipation or junction temperature must be taken into account! 
2. At a planned maximum operating time of 70,000 hours a continuous maximum junction temperature of 150·C is permitted. 
3. For Vs ON values refer to characteristic data. 

Characteristics VSON(1) < Vs < 30V;TA = -40·Cto +85·C 

Parameter Symbol Conditions 
Limits 

Units 
Min Typ Max 

Current Consumption 

Without Load at VREF Is Cr = 1 nF Frequency 
20 rnA QOP, QSIP 1, 2 Generator with 100 kHz 

Standby Operation 1St 3.5 rnA 

Hysteresis at Vs 

Turn-On Threshold for Vs Rising VSH Von-THR;;' VOn-THR H 8.3 9.6 V 

Turn-Off Threshold for Vs Falling VSL 7.6 V 

Reference Voltage 

Voltage VREF IREF = 1 rnA 
TA = 25·C 2.475 2.5 2.525 V 
Vs = 15V 

Load Current -IREF 0 3 rnA 

Voltage Change aVREF Vs ±200/0 10 mV 

Voltage Change aVREF IREF ±200/0 3 mV 

Temperature Response aVREF/aT -0.3 +0.3 mV/K 
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Characteristics Vs ON(l) < Vs < 30V; TA = -40°C to +85°C (Continued) 

Parameter Symbol Conditions Limits Units 
Min Typ Max 

Reference Voltage (Continued) 

Response Threshold for lov 7 mA IREF Overcurrent 

Short-Circuit Current Isc VREF = OV 10 rnA 

Frequency Generator (VCO) 
Frequency Range fvco 300 KHz 

Frequency Change Aflfo Vs ±20% 1 % 

Tolerance Aflfo CT = 0.2nF 
RT = 50kO -7 +7 % 
TA = 25°C 

Charging Current for CT IRT IRT = VREF/RT 0 1 mA (perm) = Current at Pin RT 

Discharging Current for CT Idch Internally Fixed 2 rnA 
CTRange(2) 1000 nF 

Upper Switching Threshold Vu 5 V 

Lower Switching Threshold VI 2 V 

Ramp Generator 
Frequency Range fR 300 KHz 

Maximum Voltage at CR VCRH 5.5 V 

Minimum Voltage at CR VCRl 1.65 1.8 1.95 V 

Charging Current for CR Ich VRR Approx. 0.7V 0 1 mA (perm) = Current at Pin RR 

Discharging Current for CR Idch Internally Fixed ·3 mA 

Ratio IRRIICR charge IRR = 0.5 rnA - 0.95 1.1 

Comparator K1 
Input Current IIKl 2 /LA 
Turn-Off Delay Time(3) (Signal 500 ns Transit Time Input K 1 to Q SIP) 

Common-Mode Input VIC 0 VCRH V Voltage Range 

Operational Amplifier 
Open-Loop Voltage Gain Gvo 60 80 dB 

Input Offset Voltage VIO Pin 10 n.c. -10 +10 mV 

I nput Current -II OP amp 2 /LA 
Common-Mode Input VIC 0 4 V Voltage Range 

Output Current 10 OP amp 0 2 rnA 

Output Voltage Range Vo 00 amo OmA < 10 < 2mA 0.5 VCRH V 

Transition Frequency fT 3 MHz 

Transition Phase </>T 120 degrees 

Notes: 
1. Vs ON means that Vs HIGH has been exceeded, while Vs lOW has not yet been exceeded. 
2. Cr = 0.2 nF corresponds to a fall time of 0.2 /Ls (±30%) if the discharge current largely exceeds the charge current. The 
fall time equals the minimum dead time at the output. 
3. Step function A V = -100 mV ..f A V = + 100 mV, for transit time from input comparator to Q SIP. 
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Characteristics VSON(l) < Vs < 30V;TA = -40·Cto +8S·C(Continued) 

Parameter, Symbol Conditions 
Limits Units 

Min Typ Max I 
Operational Amplifier (Continued) 

Temperature Coefficient of VIO TC -30 +30 /LV/K 

Source Currenl at Q Op Amp lop amI' 0.5V < Va < 5.5V 120 /LA 

SoH Start 

Charging Current for Csoft start -Ich 6 /LA 

Discharging Current for Csofl start Idch 2 /LA 

Upper Limiting Voltage VUm 5 V 

Switching Voltage of K 2 VK2 1.5 V 

Dynamic Current Limitation K 5 

Input Current -IIDYN 2 /LA 

Input Offset Voltage VIO -10 +10 mV 

Common-Mode Input VIC 0 Vs - 3 'V 
Voltage Range 

Turn-Off Delay Time(S) t Rated Load 3 nF 
250 400 ns 

atQSIP 

Undervoltage K 4 

Input Current at K 4 -IIK4 0.2 /LA 

Switching Voltage at K 4 Vsw VREF VREF V -10mV '+ 10mV 

Hysteresis Current IHy4H V(+K4)VSW 12 18 25 /LA 
IHy4l VI+K4)VSW 0.1 /LA 

Turn-Off Delay TIme(5) t 3 /Ls 

Overvoltage K 3 

Input Current -IIK3 0.2 /LA 

Switching Voltage VSw VREF VREF V -10mV + 10mV 

Turn-Off Delay TIme(5) t 3 /Ls 

Hysteresis Current -IHy3H V(-K3) > Vsw 7 10 13 p.A 
-IHy3l VI-K3) <Vsw 0.1 /LA 

Output Driver Q SIP 1, 2 

Output Voltage High YaH laslP = -300mA Vs- 3 V 

Output Voltage Low Val 10 SIP = +300mA 2.1 V 
Val laSIP = + 10 rnA 1.4 V 

Output Current(4) 10 SIP 500 700 mA 
-laslP 300 500 mA 

Input Standby I St 

Turn-On Threshold for VISIH Vs > VSON 6.2 6.8 7.4 V 
VISIRisina 
Turn-Off Threshold for VISIl 5.6 6.2 6.8 V 
VlsIFalling 

Hysteresis Current -IHySIH VI SI > VI SI H' 2 /LA 
IHySll VISI < VISIl 35 50 65 /LA 

Notes: 
4. Dynamic maximum current during rising of falling edge. 
5. Step function VREF = -100 mV.-r VREF = +100 mv} for transit time from 
6. Step function AV = -100 mV.-r AV = +100 mV' input comparator to Q SIP. 
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Pulse Diagram 
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Ordering Information 
Type Ordering Code Package 
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SIEMENS 

TDA 4919 A; G 
Bipolar Ie for Single-Phase Switched-Mode 
Power Supplies with SIPMOS Driver Output 

Pin Conflgur!lt1on 

(Top View) 

GND Q SIP 1 20 GND 0 V 

N.C. 2 19 Q OpAmp/1 K 1 

Q SIP 3 18 I OpAmp H 

V,al" 4 17 IOpAmp (+) 

V. 16 -/OYN K5 

Clott Itart 6 15 +/DYN k5 

Cr 7 14 RR 

Rr 8 131uvK4 

CR 9 12 I ov K 3 

I St 10 11 v ... 

1lO8II-1 

Pin Definitions 
Pin Function 

1 GNDQSIP 
2 N.C. 
3 SIPMOS driver Q SIP 
4 Supply Voltage Vs a SIP 

5 Supply Voltage Vs 
6 Soft Start Csofl start 
7 VCOCr 
8 VCORr 
9 Ramp Generator CR 

10 Input Standby I St 
11 Reference Voltage VREF 
12 Input Overvoltage K 3 
13 'Input Overvoltage K 4 
14 Ramp Generator RR 
15 Input Dynamic Current Limitation K 5 ( + ) 
16 Input Dynamic Current Limitation K 5 ( - ) 
17 Input Operational Amplifier ( + ) 
18 Input Operational Amplifier ( - ) 
19 Output Operational Amplifierllnput 

Comparator 
20 GNDOV 

This versatile single-phase switched-mode power supply control IC for the direct control of SIPMOS power 
transistors comprises digital and analog functions. These functions are required in the design of high quality 
flyback, forward, and choke converters with switching frequencies up to 300 kHz. The IC can also be used for 
single-ended voltage multipliers and speed-controlled motors. Malfunctions in the electrical operation of the 
switched· mode power supply are recognized by the comparators in the SMPS IC and activate protective 
functions. 
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Circuit Description 

The various functional units of the component and 
their interaction are described in the following. 

Supply Voltage Vs 

The IC enables the output not before the turn-on 
threshold (Vs ON) at Vs is exceeded. The duty cycle 
(active time/disable time) at the output can then rise 
from zero to the value set with K 1 in the time speci­
fied by the soft start. 

An undervoltage at the standby input causes the 
current consumption Is to remain at the very low 
standby current level independent of the voltage Vs. 

Voltage Controlled Oscillator (VCO) 

The VCO is connected with the capacitor CT and the 
resistor RT. The charge current at CT flows continu­
ously and is set with resistor RT. The discharge cur­
rent is active during the discharge of CT and is set 
internally. 

In the typical mode of operation the duration of the 
rising edge is considerably greater than that of the 
falling edge. During the falling edge the VCO passes 
a trigger signal to the ramp generator thus discharg­
ing the ramp generator capacitance. Additionally, 
the trigger signal is routed to other parts of the IC. 

Ramp Generator 

The ramp generator is controlled by the VCO and 
operates at the same frequency as the VCO. The 
duration of the ramp generator falling edge must be 
shorter than the VCO fall time. Only then do the 
ramp generator upper and lower switching levels 
reach their rated values. ' ' 

To control the pulse width at the output, the voltage 
of the ramp generator rising edge is compared with 
an externally adjustable dc voltage at comparator 
K 1. The slope of the rising edge is adjusted via the 
current by means of RR. This provides the possibility 
of an additional superimposed control of the output 
duty cycle. This control capability (feed-forward con­
trol) permits the compensation of known interfer­
ence (e.g., input voltage ripple). A superimposed 
load current control (current mode control) howev­
er, can also be implemented. 
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Comparator K 1 (Duty Cycle Control) 

The two plus inputs of the comparator are switched 
such that the lower plus level is always compared 

• with the level of the minus input. As soon as the 
voltage of the rising sawtooth edge (minus input) ex­
ceeds the lower level of the two plus inputs, the out­
put is disabled via the turn-off flipflop. The "high"­
duration of th~ output can thus be infinitely varied. 
As the frequency remains constant, this process 
corresponds to a change in duty cycle. 

Operational Amplifier (Op Amp) 

The op amp is a high quality operational amplifier. It 
can be used in the control circuit to transmit the am­
plified variations of the voltage to be regulated to the 
free plus input of comparator K 1. A voltage change 
is thus converted to a duty cycle change. 

Turn-Off FlipFlop 

The falling edge of the VCO causes a pulse at the 
turn-off flipflop set input. It can, however, only be 
actually set if no reset Signal is pending. With the 
turn-off flipflop set, the output is enabled and can be 
active. Upon an error signal from K 5 or upon a turn­
off signal from K 1 the flipflop disables the output. 

ZDlode 

The Z diode limits the voltage at capaCitor Csofl start 
to a maximum of 5V. The ramp generator voltage 
can reach 5.5V. For an appropriate slope of the ris­
ing ramp generator edge, the duty cycle can be limit­
ed to a desired maximum value. This can be a possi­
ble advantage in flyback converter operation. 

Comparator K2 

, The comparator has its switching threshold at 1.5V 
at the plus input, and with its output sets the error 
flipflop if the voltage at capacitor Csofl start is below 
1.5V. The error flipflop, however, will only accept the 
set pulse if no reset pulse (error) is pending. This 
prevents a restart of the outputs as long as an error 
signal is pending. 

Soft Start 

The lower of the two voltages at the K 1 plus in­
puts-compared with the ramp generator voltage­
is a measure for the duty cycle at the output. At 



component turn-on, the voltage at capacitor 
Csoft start is equal to OV. As long as no error exists, 
the capacitor will be charged to the maximum value 
of 5V with a current of 6 pA 

In the case of an error, Csoft start is discharged with a 
current of 2 pA The output, however, is immediately 
disabled by the error flipflop. Below a charge voltage 
of 1.5V, a set signal is pending at the error flipflop 
and the output is enabled if no reset signal is pend­
ing at the same time. As the minimum ramp genera­
tor voltage, however, is 1.8V, the duty cycle at the 
outputs is actually only increased slowly and contin­
l,Iously after the voltage at Csoft start exceeds 1.8V. 

Error FlipFlop 

Error signals, routed to the error flipflop reset input, 
cause an immediate disabling of the output (low), 
and after elimination of the error, a restart of the 
component by soft start. 

Comparators K 3 (Overvoltage), 
VREF Overcurrent, Vs Undervoltage 

These are error detectors that on error, cause the 
error flipflop to immediately disable the outputs. Af­
ter elimination of the error, the duty cycle is raised 
again using the soft start. Upon overvoltage, a cur­
rent is impressed at the inputs of K 3 and K 4, that 
can be used to enable an adjustable hysteresis or a 
holding function. 

Comparator K 4 (Undervoltage), 

Comparator K 4 switches with an adjustable hystere­
sis. The value of the hysteresis' is derived from the 
internal resistance of the external control source 
and the current impressed internally at the input of 
K 4. In the undervoltage case, the set current flows 
into the component in the technical direction of cur­
rent flow. In the error case (undervoltage), both out­
puts are disabled. The component restarts by soft 
start. 

Comparator K 5 (Dynamic Current Limiter) 

K 5 serves to recognize overcurrents at the switch­
ing transistor. Both inputs of the comparator are ex­
ternally accessible. After elimination of the error, the 
output is enabled with the VCO trigger pulse at the 
turn-off flipflop. The delay time between occurrence 
of an error and disabling of the output is only approx­
imately 250 ns. 
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Standby Input (I St) 

This input switches with voltage and current hystere­
sis. The voltage levels for switching from standby to 
active operation can be set with an external voltage 
divider between Vs-standby input-ground. 

Reference Voltage (VREF) 

The reference voltage source is a highly constant 
source with regard to its temperature behavior. It 
can be used for the external wiring of the op amp; 
the error comparators, the ramp generator, or other 
external components. 

SIPMOS Driver Output (QSIP) 

The output is active high. The duration during which 
the output is active, can be varied infinitely. The du­
ration of the falling edge at the frequency generator 
is equal to the minimum duration during which output 
is low (dead time). 

The output driver is designed as a push-pull stage. 
The output current is internally limited to the speci­
fied values. 

A 10 k!l resistor is connected between the output 
and ground. This resistor holds the SIPMOS transis­
tor reliably disabled during standby operation (under­
voltage at I St). Output Q SIP is connected with the 
supply voltage Vs a SIP and with ground via diodes. 
The diode connected to Vs a SIP routes the capaci­
tive shift currents from the SIPMOS transistor gate 
to the filter capacitor at Vs a SIP during turning on 
the SmPS supply voltage. The voltage at Vs a SIP 
can reach approximately 2.3V without the SIPMOS 
transistor being turned on. 

The diode connected to ground connects negative 
voltages at Q SIP to -O.7V. This provides an unim­
peded flow off of capacitive currents occuring during 
voltage breakdown at the SIPMOS transistor drain 
connection. 

For supply voltages starting at liPproximately 2V, the 
output is active low in the disabled state. The func­
tion of the diode connected to Vs a SIP is then taken 
over by the pull-down source. 
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Absolute Maximum Ratings· 
*Stresses above those listed under "Absolute Maximum Ratings" may cause permanent damage to the 
device. Exposure to absolute maximum rating conditions for extended periods may affect device reliability. 

Parameter Symbol Limits Units 
Min Max 

Supply Voltsge 

Inputs K 1, OpAmp, K 3, K4, K 5,1 St Vs -0.3 33 V 

Frequency Generator (VCO) 

Voltage at RT/CT VCT, VAT -0.3 6 V 

VCT> 6V ICT 3 mA 

Ramp Generator 

Voltage at CR/RR VCR,VRR -0.3 6 V 

Reference Voltage VREF -0.3 6 V 

Output Op Amp Va op amp -0.3 6 V 

Va op amp > 6V 10 op amp 2 mA 

Driver Output a SIP(!) Va SIP -0.3 Vs V 

a SIP Clamp Diodes at a SIP 10 SIP -10 10 mA 

Va SIP> Vs or Va SIP < -0.3V 

Soft Start VCsoftstart -0.3 6 V 

VCsoftslart > 6V Ic soft start 100 /LA 

Junction Temperature Tj 125 ·C 

Storage Temperature TSIg -65 125 ·C 

Thermal Resistance (System-Air) 
TDA4919 A RIhSA 63 K/W 
TDA4919G RlhSA 90 K/W 

Operating Range 

Supply Voltage(2) Vs VSON 30 V 

Frequency Generator (VCO) tyco 300 KHz 

Ramp Generator fR 300 KHz 

Ambient Temperature TA -40 85 ·C 

Notes: 
1. With this, the maximum power dissipation or junction temperature must be taken into accountl 
2. For Vs ON values refer to characteristic data. 

Characteristics VSON(l) < Vs < 30V;TA = -40·Cto +85·C 

Parameter Symbol Conditions 
LImits 

Units 
,Min Typ Max 

Current Consumption 

Without Load at VREF Is ~ = 1 nF Frequency 
20 mA ooP,aslP Generator with 100 kHz 

Standby Operation 151 3.5 mA 

Hysteresis at Vs 

Turn-On Threshold for Vs Rising VSH Von-THR ~ Von-THR H 8.3 9.6 V 

Turn-Off Threshold for Vs Falling VSL 7.6 V 

Reference Voltage 

Voltage VREF IREF = 1 mA 
TA = 25·C 2.475 2.5 2.525 V 
Vs = 15V 

Load Current -IREF 0 3 mA 

Voltage Change AVREF Vs ±20% 10 mV 

Voltage Change AVREF IREF ±20% 3 mV 
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Characteristics Vs ON(l) < Vs < 30V; T A = -40°C to + 85°C (Continued) 

Parameter Symbol Conditions Limits Units 
Min Typ Max 

Reference Voltage (Continued) 

Temperature Response AVREF/AT -0.3 +0.3 mVlk 

Response Threshold for lov 7 rnA 
IREF Overcurrent 
Short-Circuit Current ISC VREF = OV 10 rnA 

Frequency Generator (YCO) 

Frequency Range fveo 300 kHz 

Frequency Change Af/fo Vs ±20% 1 % 

Tolerance At/fa CT = 0.2nF 
RT=50kO -7 +7 % 
TA = 25°C 

Charging Current for Cy IRT IRT = VREF/RT 0 1 rnA (perm) = Current at Pin RT 

Discharging Current for CT Idch Internally Fixed 2 rnA 
CTRange(2) 1000 nF 

Upper Switching Threshold Vu 5 V 

Lower Switching Threshold VI 2 V 

Ramp Generator 
Frequency Range fR 300 kHz 

Maximum Voltage at CR VCRH 5.5 V 

Minimum Voltage at CR VCRl 1.65 1.8 1.95 V 

Charging Current for CR Ich VRR Approx. 0.7V 0 3 mA (perm) = Current at Pin RR 

Discharging Current for CR Idch Internally Fixed 3 mA 

Ratio IRR/ICR charge IRR = 0.5 rnA 0.95· 1.1 

Comparator K 1 

Input Current IIK1 2 /LA 
Turn-Off Delay Tlme(3) (Signal 500 ns Transit Time Input K 1 to Q SIP) 

Common-Mode Input VIC 0 VCRH V Voltage Range 

Operational Amplifier 
Open-Loop Voltage Gain GVO 60 80 dB 

Input Offset Voltage VIO Pin 10 n.c. -10 +10 mV 

Input Current -ilopamp 2 /LA 

Common-Mode Input VIC 0 4 V Voltage Range 

Output Current lOop amp 0 2 mA 

Output Voltage Range VOopamp OmA<lo<2mA 0.5 VCRH V 

Transition Frequency I,- 3 MHz 

Transition Phase </IT 120 degrees 
Notes: 
1. Vs ON means that Vs HIGH ~as been exceeded, while Vs lOW has not yet been exceeded. 
2. CT = 0.2 nF corresponds to a fall time of 0.2 /Ls (±30%) if the discharge current largely exceeds the charge current. The 
fall time equals the minimum dead time at the output. 
3. Step function AV = -100 mV ..r AV = + 100 mV, for transit time from input comparator to Q SIP. 
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Characteristics VSON(1) < Vs < 30V;TA = -40·Cto +8S·C(Continued) 

Parameter Symbol Conditions 
Limits Units 

Min Typ Max 

Operational Amplifier (Continued) 

Temperature Coefficient of VIO TC -30 +30 /J-V/K 

Source Current at a Op Amp lop amp 0.5V < Va < 5.5V 120 /J-A 

Soft Start 

Charging Current for Csolt start -Ich 6 /J-A 

Discharging Current for Csolt start Idch 2 IJ-A 
Upper limiting Voltage Vlim 5 V 

Switching Voltage of K 2 VK2 1.5 V 

Dynamic Current Umltatlon K 5 

Input Current -IIDYN 2 IJ-A 
Input Offset Voltage VIO -10 +10 mV 

Common-Mode Input VIC 0 Vs -3 V Voltage Range 

Turn-Off Delay Time(S) t Rated Load 3 nF 250 400 ns 
ataSIP 

Undervoltage K 4 

Input Current at K 4 -IIK4 0.2 /J-A 

Switching Voltage at K 4 Vsw VREF VREF V -10mV + 10mV 

Hysteresis Current IHy4H V(+K4)VSW 12 18 25 /J-A 
IHy4l V(+K4)VSW 0.1 /J-A 

Turn-Off Delay Time(S) t 3 p's 

Overvottsge K 3 , 

Input Current -IIK3 0.2 IJ-A 
Switching Voltage VSW VREF VREF V -10mV + 10mV 

Turn-Off Delay Tlme(5) t 3 /J-s 
Hysteresis Current -IHy3H V(-K3) > VSW 7 10 13 IJ-A 

-IHy3l V(-K3) < Vsw 0.1 IJ-A 
Output Driver Q SIP 

Output Voltage High VaH laslP = -300mA Vs - 3 V 

Output Voltage Low Val laslP = +300 mA 2.1 V 
Val laslP = +10mA 1.4 V 

Output Current laslP CaslP = 10nF 500 700 mA(4) 
-laslP 300 500 mA(4) 

Input Standby I St 

Turn-On Threshold for VIStH Vs> VSON 6.3 6.9 7.5 V 
VI St Rising 

Turn-Off Threshold for VIStl 5.6 6.2 6.8 V 
VIStFailing 

Hysteresis Current -IHyStH VISt> VIStH 2 p.A 
IHyStl VISt < VIStl 35 50 65 p.A 

Notes: 
4. Dynamic maximum current during rising of falling edge. 
5. Step function VREF = -100 mV -' VREF = + 100 mv} for transit time from 
6. Step function I:N = -100 mV -' aV = + 100 mV Input comparator to a SIP. 
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Pulse Diagram 

0088-2 

Ordering Information 
Type Ordering Code Package 

TDA4919 G 067000-A8018 SO-20L 

TDA4919 A 067000-A8143 P-DIP 20 

TDA 4919 A; G 

Vc .. fta .... ~ Z 

f H 0 

O+r~~~~~~~~-+~~~,-~--
1 3 4 5 
I I 

DutV Cvcle 
(active/disabled) 

1 2 

9 10 11 12 13 14 15. 
-t 

-t 
0088-4 
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SIEMENS 

TLE 4950 
Current Monitoring IC 
• Input Currents Max. 25 /J-A, Meaning That 

Protective Resistors Can Be Connected in 
Series 

• Effective Protection against Destruction by 
Voltage Surges in Automobiles 

• Range of Supply Voltage 4.5V to 32V 

• DIP 14 or SO 14 Package (TLE 4950 T) 

Pin Configuration 

(Top View) 

I [ ......, PI4 
Z [ PI] 
J [ pl2 
4 [ p" 
5 [ pIa , [ P' 
7 [ Oe 

0110-8 

• Input-Voltage Range Up to 32V, 
Independent of Supply Voltage 

• Switching Threshold of Comparators 
Dependent on Supply Voltage, 
Corresponding to the Characteristic of 
Lamps 

• Temperature Range -40°C to + 125°C 

Pin Definitions 

Pin Symbol Function 

1 01 Output 1 
2 A1 Input A1 
3 81 Input 81 
4 02 Output 2 
5 A2 Input A2 
6 82 Input 82 
7 Os GND 
8 03 Output 3 
9 A3 InputA3 
10 83 Input 83 
11 04 Output 4 
12 A4 Input A4 
13 84 Input 84 
14 Vs Supply Voltage 

This integrated circuit serves to monitor the performance of circuits, in particular the functioning of filament 
lamps in automobiles. The IC comprises four identical comparator stages, the logic function of which corre­
sponds to an exclusive-OR gate. With each comparator, it is possible to monitor pairs of lamps or single lamps 
by means of the voltage drops across shunt resistors (Rs) in the positive supply line (See Application Circuits 1 
and 2). 

The inputs and outputs are protected internally by zener diodes. Protective resistors (Rp) can be connected in 
series because of small differential input currents. This provides a high degree of protection against destruc­
tion by the interfering voltages produced in an automobile. 

@Siemens Components. Inc. 10-60 April 1988 



TLE 4950 

Block Diagram Current Monitoring of: 

Vs • Filament Lamps 

• Electric Motors 

01 
• Relays 

• Glow Plugs A1 

81 • Circuits 

Especially Suitable for: 

• Automotive Electronics 
02 

• Industrial Plants A2 

82 

Circuit Description 

03 
The IC incorporates four identical comparator cir-
cuits. Each of these functional blocks has two equiv-A3 
alent inputs and an open-collector output Q. If the 

83 voltages differ by more than approximately 15 mV, 
the status changes from H (off-state) to L (on-state). 

For an input voltage of <7V on both inputs the out-
04 put can go H independent of the differential input 

A4 voltage. 
84 

For an input voltage of <2:5V the output is securely 
off-state. 

05 

0110-2 
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Absolute Maximum Ratings· 

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

Maximum ratings for ambient temperature T A of 
-40·C to + 125·C. 

Supply Voltage (Vs) .....•........ -0.5Vto +32V 

Input Voltages (VA, B) ............. -0.5V to + 32V 

Output Voltages (Vo) ............. -0.5V to + 32V 

Current through Protective Structures: 
On Inputs A, B 
(t < 2 ms) (ISA,B) ........ - 200 mA to + 200 mA 
On Inputs A, B 
(t < 200 ms) (ISA B) ........ -50 mA to + 50 mA 
On Supply Pin Vs ' 
(t < 2 ms) (Isvs) ......... - 600 mA to + 600 mA 
On Output 0 
(t < 2 ms) (Iso) ......... -400 mA to +400 mA 

Voltage Surges Permissible Short-Term with Series 
Resistors Rp: 

+ V A,B,VS,O = ISA,B,VS,O X RpA,B,VS,O + 32V 
- VA,B,VS,O = -ISA,B,VS,O X RpA,B,VS,O . 

Characteristics 

·Stresses above those listed under "Absolute 
Maximum Ratings" may cause permanent damage 
to the device. Exposure to absolute maximum rating 
conditions for extended periods may affect device 
reliability. 

Operating Range 

In the operating range the functions given in the cir­
cuit description will be fulfilled. However, deviations 
from the characteristics are possible. 

Supply Voltage (Vs) .................. 4.5V to 32V 

Ambient Temperature (T A> ..•.•. - 40·C to + 125·C 

Common-Mode Input Range (VGI) 
(Independent of Vs) ................. 7V to 32V 

Characteristics are ensured over the operating range of the integrated circuit at the given supply voltage. and 
ambient temperature. Typical characteristics specify mean values expected over the production spread. 

SupplyVoltage;Vs = 10Vt016V,AmbientTemperature;TA = -30·Cto +110·C 

Parameter Symbol Test Limits Units Circuit Min Typ Max 

Current Consumption Is 
01 = 02 = 03 = 04 = H 1 3 mA 
01 = 02 = 03 = 04 = L B mA 

Switching Threshold 
with Rp = 1k; Vs = 13.5V VDiff· 2 7 14 20 mV 
withoutRp Vs = 13.5V VDiff· 1 4 B 12 mV 

Input Current IA,B 1 25 p.A 
VA = VB 

Output Saturation Voltage VOL 1 0.4 V 
10 = 30mA 

Output Leakage Current 10H 1 10 p.A 
VOH = 32V 
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Diagrams 
AV(mV) 

28 

i 26 

24 

22 

20 

18 

16 

14 

12 

10 

8 

6 

4 
I!"v = 2.6 + 1.95 Rp + 0.4 Vs + 0.3 Rp Vs 

(~V in mV, Rp in kn, Vs in V) 

Differential Switching Voltage ~V = f(Supply Voltage Vs) 

Parameter: Protective Resistors On 
Inputs RpA,B 

TLE 4950 

1 .5 16 

Vs(V)_ 
0110-1 

The above function approximates to the function "Current Consumption vs. Supply Voltage" of a gas·filled tungsten 
filament lamp commonly found in automobiles. 

Test Circuit 1 

0110-3 
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TLE 4950 

Test Circuit 2 

Application Circuits 

Difference Measurement 

RS 

Absolute-Value Measurement 

RS 

RPB 

Recommended Protective Resistors: RPA, B = 1 kO 
RPVS = 1000 
RPQ~ 5000 

10-64 

RPQ 

0110-4 

+ '2 V (vehicle elKtncal system) 

Lamp Currents Same: Q = H 
Lamp Currents Not Same: Q = L 

'0110-5 

+ 12 V (vehicle electrical system) 

Lamp Ok: Q = L 
Lamp Defective: Q = H 
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Application Circuits (Continued) 

Voltage Supply Separate from Vehicle Supply 
+ 12 V (vehlde electrical system) 

r----'---<> 4.S<Vs<32V 

RS 

Q 

RQ (value depends on 
reqUired output current) 

Recommended Protective Resistors: RpA,B = 1 kO 

TLE 4950 

0110-7 

With this application circUit It is also possible to prevent a so-called load dump (RpA,B may have to be chosen somewhat 
larger, see dimensioning notes under maximum ratings). 

Ordering Information 
Type Ordering Code Package 

TLE4950 a 67000-A8171 DIP 14 

TLE4950T - a 67000-A8172 so 14 
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Package Outlines 





Plastic flatpack, 3 pins 

Appro ..... Ighl 0.1 g 

Miniature plastic package 
6 pins 

0.2111ax 

Approx. weight 0.1 g 

-1., 

Package Outlines 

Mikropack, 3 pins 

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

I 

t 
3 

21.7 t 1 

24.Hl 

-
-
-

-

0.6 malIC 

003 min 

- r i IS.4t 0.5 

8.8 •. , 

i 
z6. 

I L 
I j 0,4-" 

.. 4.5,··5 I. ~ . 
: I : 

../ 1J:27 .J I ~., 
I.- 6.1,27 • 7.62 ..J -UtO.5 
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Package Outlines 

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

Miniature plastic package SO-8 pins 

• 5 

Et 
Approx. weight 0.7 g 

Mlkropack, 9 pins 

11-2 

Plastic power package with cooling fin 
and 9 pins, SIP 

Approx. weight 1.9 g 

Approx. weight 0.15 g 



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

14 

2.54 

8 

O.4ma. 

Approx. weight t.1 g 

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

H 
~ 

Approx. weight O.I3g 

Package Outlines 

Plastic package, P-DIP, 16 pins 
20 A 16 DIN 41866 

Ceramic package, C-DIP, 16 pins 

8 O.4m •• 

Approx. weight 1.2 g Approx. welahll.4 9 
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Package Outlines 

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

=.-171 7•6•O"j 

~
p---------.~ .! 

~ 
,-1 ~ -l 

Q45'~' 2.54 I.Sm.. =\2 

18 10 

9 Mm •• 
22.7.0),---11"0:.=::': 

"'pprox. weight 1 3 g 

Miniature plastic package (G), 20 pins 
SO-20L (SMD) 

j G.8ma.:s. 

20 11 

:: t,:j 
Approx. weight 0.6 g 

11-4 

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

~; d N 
~ 

"" -ll-- _l 
D.4S'OI 2.54 1.5""", .1.2 

20 11 

10 
0.4ma. 

t----2~3.01---l'";,c..:::.::::.: 

Approx. weight 1.5 g 

Plastic package, P-DIP, 22 pins 
20 D 22 DIN 41866 

~r-r------,--i..Jj 10.16.01 r-
l"~~'~ w' 

0.45 ... 1 1.5max 2.54 .1.2 "- 9~ 
22 12 1,:;;.16.,.2 

11 

_27.8.0.1_·_---ool.0 .... 4ma• 

Approx. weight 2.1 g 



Package Outlines 

Plaatlc package, P·DIP, 24 pins 
20 B 24 DIN 41866 

c.-l t::'5.24'~'::::1 

Ceramic package, C·DIP, 24 pins 

:9 ~ .. 
::I ;;, ~r ~-.'! ~1--

~
'ij:l 

- I.... ...j I.... '" L 0.25. 0•1 

.1.3 1.5ma. 2.54 1145'" 15.24.fj 

2.54 l.SIllQX 0.45'0.1.2 ~ 14.~1-
~____ _ 13 15.24'\'- 24 13 

) 

12 , 
12 1l4 .... 

31.9.0.. 
1.---31.5.,. -. -

ApproL weIg/Il2.5 " 

Plaatlc package, P·DIP, 28 pins 
20 B 28 DIN 41866 

ApproL wel"hI3" 

ApprOL welllht3" 
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Package Outlines 

Plastic package, LCC, 28 pin 

.490:1:.005 
.452 

Plastic package, P·DIP, 40 pins 
20840 DIN 41866 

11-6 

.045 

.045L..~-==1I!!Ii.I 

.188 DIA X .005 DEEP 
(EJECTOR PIN) 

.062 DIA 
X .020 DEEP 

Approx. weight 5.811 

.035 R 
:1:.010 

.' , 
" 



Ceramic package, C-DIP, 40 pins 

Mlkropack, 16mm, 40 pins (SMD) 
20840 DIN 41866 

Appro ... welghl8.8 g 

Package Outlines 
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Package Outlines 

Plastic package, 44 pins, PLCC (SMD) 

1.27 O.a1max 

Mlkropack, 16 mm, 64 pins (SMD) 

0.03";n 

O,6mD. 
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Plastic package, 68 pins, PLCC (SMD) 

25.15 
to D.J 

24,21 

.0.1 

I I I I I I 

, 
_._._._._._.- - _ .• - -'-j-'-'-'- _._._._.- _._._.-

! 

we'ght40 
DimenSions In mm 1.27 0.74.0.07 

Package Outlines 

·e·· 

·8 .. 
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