




























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































TDA 4061/TDE 4061/TDE 4061 G

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.

input
Infra

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 Cg

This capacitance Cg 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: Cg = 100 nF
Carrier Frequency Approx. 120 KHz: Cg = 10 nF

Capacitance Cyeg

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 Creg. If a

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:

Rei

1
WSperr = h_C

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 kQ; 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 Cp

If the signal between the input and the output is
wanted to be the same one, pin Cp 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, Cp 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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Application Example

Electrical door key.

Carrier frequency approx. 120 KHz; output S|gna| demodulated.

° \I\ 1k sV
100n o
Infrared- I Us o 47k
receiver tput
diode. bt TDA 4061 v 1
n
c
L1 Ground Cs _RC1 RC2 [N D/ND I

|OnI l.

10n

0076-3

and output. If the collector current does not exceed
200 pA, 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

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 Cp is left open. For generating
demodulated signals, D/ND should be tled to
ground and pin “Cp” connected.
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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.

Position |, imum RP:::‘ "g‘::'rTA = 25°C Symbol Conditions Minum"inax Units
1 Supply Voltage Vs -0.3 7 v
2 Input Infra linfra 10 mA
3 Cs: Cp, Creg Ics, Cd, Creg 10 mA
4 D/ND Vp/ND -0.3 Vs \
5 RC1, RC2 VRc1, RC2 -0.3 Vs \"
6 Output Va -0.3 7 v
lg 0 3 mA
7 Thermal Resistance Rthsc DIP 14 65 K/W
System-Casing SO 14 125 K/W
8 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
Supply Voltage Vs 4.0 6.5 \
2 Current Sink Isink 0 20 mA
Input Infra
3 Input Voltage Vinfra ZiGen < 10092 0.6 600 mMVims
Frequency Range
(for Modulation) 20 200 Kz
5 Ambient Temperature Ta TDA 4061 0 +70 °C
TDE 4061 —40 +110 °C
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Characteristics ‘

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

Position Parameter Symbol Conditions c‘:‘estit Limits Units
: reutt | min I (Typl Max
Supply Voltage Vs =5V
Ambient Temperature Ta= +25°C
1 Current Consumption Is 600 [ pA
2 Input Sensitivity linfra Diode DC Current 1.3 nAss
(Constant Current Source) IDioge < 1 pA
Ibiode < 10 pA 3.4 nAss
IDiode < 30 pA 6.0 nAss
Ipiode < 100 pA 12 nAgs
IDiode < 1000 pA 15 nAss
3 Switch over Input D/ND
Output Demodulated —lp/nD | O < Vp/nD < 0.4V 10 pA
Output Not-Demodul. Io/ND 1V < Vp/np < Vs 1 mA*
4 Output Current la 0<lg<?Vv
(Output High) 10} pA
5 Output Current Va 0<ig<1imA 0.4 v
(Output Low) :

*Normally, the pin D/ND is not connected, for “output non-demodulated”, this means Ip/np = 0.

Block Diagram

Output
e low nons?r
el hand, ~ | demodul _
receiver > '(';:ontroﬁe'r;e dniver ‘Ig.
o ’
} o | TDA 4061
)
Ground s RCY RC2 @ DIND

0076-4

Ordering Information

Type Order No. [Package
TDA 4061 |Q 67000-A 8124|DIP 14
TDE 4061 |Q 67000-A 8136|DIP 14
TDE 4061 G|Q 67000-A 8137|S0 14
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Measurement Circuit
Ug +5V
output signal I
(square) | T 100n %mp
14 13 10 9 8
1 2 3 4 S 6 7
-[- 1 M 31,5v
s E
s80p 1000 30RA a
Us +5V I 200M
Iss =6nA o
f=31kHz
Vs = 600mV l
0076-6
Application Circuit
\[\ Us
Infrared
receiverdiode | Input
_Infra TDA 4061 Output -
Creg
f Ground Cs ) RCH RC2 ) DIND
1 % L ]
c c | st RC2
RI2 T
optional: 4
(restricted reachable space) T
0076-7
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SIEMENS

UAA 170 |
LED Driver for Light Spot Displays

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

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

Maximum ratings

Supply voltage Vs 18 Vv
Input voltages Vin, Vi, Vi | 6 \
Load current Ly 5 mA
Junction temperature T 150 °C
Storage temperature range \ Tstg —40 to 125 °C
Thermal resistance (system-air) Rinsa 90 1 KIW

Operating range

Supply voltage range (LED red)?) Vs 11t0 18 o V.
Ambient temperature range Tamb —25 to 85 °C

1) The lower limit only applies to a forward voltage of the LEDs of approx. 1.5 V (red LEDs); the lower limit increases with
higher forward voltage
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Characteristics (Vs =12 V; T,,, =25 °C)

min typ max

Current consumption (I;4 =0; I;g=0) I 2 4 10 mA
Control input current Iy —2 pA
Reference input current Iy, Iia —2 pA
Voltage difference AViopa 14 . 6 \
Voltage difference for
smooth light transition AViona 1.4 \
Voltage difference for .
abrupt light transition AViop3 4 \"
Voltage difference AV 4 \
Stabilized voltage I, = 300 pA Via 5 6 V.

I14 = b5mA Vig 4.5 \%
Reference input voltage Vietmax 14 6 \

' vrelmln 0 4.6 \
Tolerance of forward voltages of Avp ' 0.5 \"
LEDs, mutually
Output current for LEDs I 25 mA
Test circuit
10kQ ‘ +12V

16 ]15 w3 T | 10 |9_
D) ' UAA 170
-|-1 2 3 " 56 78

ABRIZ ZSZSZSZESZS ZSLESZ&ZSZS

N
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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 especnally been developed for driving a
scale of 16 LEDs.

The input voltages at pins 11, 12 and 13 are freely selectable between 0 and 6 V. Any kind
of adjustment becomes possible by suitable voltage drivers. The DC value Vgntro) 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. AViy,3 defines at the same time the light transition between two diodes. With
4Vyp,43 approx. 1.4 V, the light point glides smoothly along the scale. With increasing voltage
difference, the passage becomes more abrupt. With 4Vy,,13 approx. 4 V, the light point
jumps from diode to diode.

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

Block diagram
Veu Vx Vstab Vref max Vief min Veontrol Vs
16 15 1 10 9
Qs

Matrix

Ground
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Indication for smooth transition UAA 170

— 14V — -

D16 j"——_’"—

D15/ ,

D14 i —

o ~ |
0 i —— {
S o1 —— !
« D104 —
°p 9 F—o—
S0 8] —

D 7 ——]

D 61 ——

D 5 ——

D &4 —

D 3 —— —-——

D 24 —o—

D 1-b-- .

Ao

Vref min= V:ontrol min Vcnntrol Vrefmux = VYcontrol max

Indication for abrupt transition UAA 170

40V
D16 1 >
D154 -
D144 o=
D13 ~-
v D12 4 ~o-
g0+ -
D10 -~
5D 9 ~
2D 84 -
D74 -
D 6+ ~o-
D 5+ -
D &- -
D 34 -0~ —— -
D2+ o~
D1Hemvst
5
Vrei min= Yeontrol min Komrol Vref max = Vconfrol max
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Brightness control
BP101/1/1/10

Phototransistor S

or resis.for —7’99\-—

as required BQ

10kQ| |R, R, | |kQ

% | 11 1 Ap

D) UAA 170

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

With the aid of a phototransistor, such as BP 101, the light intensity of the LEDs can be
adjusted to the light fluctuations of the environment.

Diode current versus base emitter resistance
Ve=12V; Tympb =25 °C; V44 =5.4 V; red LEDs

mA
50
]0 40 \ 7
N
R =
1 30 \\ /I 6 w

/

N
20 \\ \\\ R,=10kQ
N ~

10 AN ~S_A -5k
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Operation of less than 16 LEDs

Control of 9 LEDs

I
D) UAA 170

1l L 8

9xLD 461 ﬂsz;ziz&z&zmz& A

+V
Control of 11 LEDs
TR R B N e e
D) UAA 170

11 I P

MNxLD 461 /}i AANR 'ZES i

7

K 3«BA127
A
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Application circuit for the control of 30 LEDs with 2 xUAA 170

Range of control voltage V. o =0to 5V

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

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

Veotrat V5
0 to+SV 12V

10k S6kQ 22k 6.2k 22k
e

R, [1R:
L Is6 ke

% 15 1% 3 12 11 10 I9 16 15 16 13 12 n 10 9

n} UAA 170 | UAA 170

I 7 Ja [. 5 ls 7 B 7 7 3 l:. 3 Ii 7 B

0x Ko7 D16 YV VAVAVAVAN Ko
32ix LD 461

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

AVions - 24
R, = i o7 = 24 kQ and

Vcontrol — AV12/13 - 7. 6

7 ] =76 kQ

R1 =
The nearest standard value is R, =75 kQ. The voltagé difference for switching an incremental

10V

step is then AV nyo = 30 = 0.16 V.
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UAA 180

LED Driver for Light Band Displays

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

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

Maximum ratings

Supply voltage
Input voltage

Storage temperature range
Junction temperature
Thermal resistance (system-air)

Operating range

Supply voltage range
Ambient temperature range

9-95

18

6

6

6

—40to0 125
150

78

10to 18
—251t0 85

C‘;é’<<<<

K/W




UAA 180

Characteristics (Vs =12V, T, = 25 °C)

min typ max

Current consumption (I =0) Ig 5.5 8.2 mA
(without LED current) )
Input currents I3 0.3 1 pA
(Vs—Vie <2V) Le 0.3 1 RA

' Ly 0.3 pA
Voltage difference for
smooth light transition Viess 1 v
Voltage difference for
abrupt light transition Viesa 4 \"
Diode current per diode Ir 10 mA
Tolerance of LED forward voltages Avp 1 \
Measurement circuit

+12v o 12xLD 461 Py
Nl oI NI N oo DNl o NI Do N IN
VTP Py P ll’l 1"} |7 | % "2 B %l
| T 10
PR 1100 r
a3 A[]1%0 [Jime O UAA 180
! P
1k
B {100k
-

A light band test
£ brightness test
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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. AV.q; defines at the same time the light passage between two diodes. With
AV,6321V, the light band glides smoothly along the scale. With increasing voltage difference,
the passage becomes more abrupt. With 4V,4,; 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 I; approx. 0 to 10 mA.

Application circuit 1 shows the possibility of designing this resistance, adjustable by means
of a phototransistor BP 101, in order to adapt the light intensity to changing ambient

brightness. The adjusting range of the diode current lies between I; approx. 5 mA (BP 101
not lit) and I; approx. 10 mA (BP 101 fully lit). If pin 2 is open the diode current is 10 mA.

Block diagram

5 1% 13 12 1 10 9 8 7 6 5 &4
T

|
o el B e

|
| |
| |
' |
’ u

______________ T JEN S S —

Test data recording and processin

Vcantrol-17

Vref min 16

2nd row 3rdrow

|
|
|
|
|
!
!

[
/koh
;[j”
g
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LED driver unit e - =
! ‘ Supply unit
| | ~
Q | | T 7 }T )

| \ g
ror-t-ot-t oA oo 4= = = = \'4 6
! Matrix ! ] | | 8 +Vs
I (connection and ! Matrix | Matrix | ) 1
i |current-drain changeover)| | | | o )1

|

|
’_?T 3 Vref max
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Application circuit 1

Vietmn +Vs :zonml

A 2xLD 466 7
INE oINS NI Nlo Dl o DL DL Nig INLe NLG N
lw 2B L 4B IW VT T A ViTvyir bt e
18 |17 ]16 15 14 13 12 (11|10
\ . LN
\|< #[Jme P UAA 180
BP1011

+ Vet max

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

Ry =820 Q
Ra= 56 kQ
Rs =220 kQ

Re= 2.2kQ...100 kQ
if a quartet does not need the full number of -display diodes and if the first wired diodes

‘shall be left luminous at full driving, bridges have to be inserted replacing the missing LEDs. -
Otherwise the first diodes of the quartet switch off when their display range is exceeded.
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Application circuit 2
for cascading several UAA 180 ICs (up to 7)

N
Z
Z

max +6V

UAA 180
M

INE o NI
1%l

Ble o DNL BN

DN o INE N

UAA180
r

Dl oDl NN
VIV'II/IV‘IW

..+6V
O

Vl:onfrol
0
+V o
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Application circuit 3
for field strength indication

+12V
1k

S,

o | o
56V . [t Bt | 13xLD 461

~

TCA 440 or
TDA 1046, TDA 1047
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SIEMENS

TDA 4601, TDA 4601 D
Control ICs for Switched-Mode

Power Supplies

o Direct Control of the Switching Transistor

e Low Start-Up Current

e Reversing Linear Overload Characteristic

® Base Current Drive Proportional to

Collector Current

e Protective Circuit for Case of Disturbance

Pin Configurations
SIP9

55
RAREY

0094-19

DIP 18
10 ~ 18
20 17
30 16
40 (115
sC] ToAa4s01D 14
60 113
70 12
80 311
9 D10

0094-20

Pin

Descriptions

Pin

Function

DG A WN =

@® ~

9
10-18

Vrer Output

Zero Passage ldentification

Input Control Ampilifier, Overload Amplifier
Collector Current Simulation

Connection for Additional Protective Circuit
Ground (Rigidly Connected to Substrate
Mounting Plate)

DC Output for.Charging Coupling Capacitor
Pulse Output—Driving of Switching
Transistor

Supply Voltage

Ground (TDA 4601 D)

The integrated circuit TDA 4601/D 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.

©Sismens Components, Inc.
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TDA 4601, TDA 4601 D

Block Diagram

-

Control B
Base Current
| Amplifier [ 1 Amplifier
Trigger = I
J Start
Start-Up Standby [ | [Tl Hod ™7
Circuit Operation |_ | g:::g“i:g.c-
-y
Circuit
Voltage
Control }
Overload Control Base Current
Identification Logic Shut-Down |~
Reference Zero Passage _j ollector Curren Ext. Blocking
Voltage Identification imulation Alternatives 'I'

1 2 3

7 8 9
0094-1

Circuit Description

The TDA 4601 is designed for driving, controlllnq
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 voit-
age rise is prevented.

1. Start-Up

The start-up procedures (on-mode) include three
consecutive 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 Ig <
3.2 mA with a supply voltage up to Vg approx.
12V.

2. Enabling of Internal Voltage—Reference
Voltage V4 = 4V

Simultaneously with Vg 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.

10-2

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.

Il. 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 <1A.



TDA 4601, TDA 4601 D

The output levels of the control amplifier as well as
those of the overload identification and collector cur-
rent simulator are compared 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 wil be inhibited when voltages of

V
< —%EE — 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 V4 voltage to the output of pin 8. A
current feedback with an external resistor (R =
0.68Q) is present between pin 8 and pin 7. The ap-
piied 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 <6.7V or if voltages of

Vv
< —%ﬁ — 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 <6.7V, the reference voltage (4V) is

switched off if the voltage supply is further reduced

by AVg = 0.6V.

Protective Operating Mode at Pin 5
in Case of Disturbance

The protection égainst 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: -

*In application circuit 1; 10 kQ2/3W.

Protective Operating Mode with Continuous
Fault Condition 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 mA at Vg = 10V).

With a corresponding high-impedance start-up re-
sistor*, supply voltage Vg will fall below the minimum
shut-down threshold (5.7V) for reference voltage V4.
V4 will be switched off and current consumption is
further reduced to Ig < 3.2 mA at Vg < 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 <
V4/2 — 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 ii 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. .

10-3
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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) . .......covvnvvnatt. 0V to 20V
Voltages
Reference Output (V4) .....covvvennn.. OVito +6V
Zero Passage

Identification (Vo) ............. —0.6Vto +0.6V -
Control Amplifier (Vg) ................. OVto +3V
Collector Current

Simulation(Vg) .......covvvvin.t. 0V to +8V
Blocking Input (Vs) .......coevveiinnt. 0Vto +8V
Base Current Cut-Off Point (V7) ........... OVto Vg
Base Current Amplifier -

Output (Vg) ..oovvviieiieiiiiennnns 0V to Vg
Currents
Zero Passage

Identification (lig) .. ........... —5mAto +5mA
Control Amplifier (lig) ........ ...—3mAto +3mA
Collector Current

Simulation (lig) ... .. e OmAto +5mA

Blocking Input (lig) . .. ... ceenennt OmAto +5mA

Base Current Cut-Off

Point(lgz) . oovevviieeiiiaat —1Ato +1.5A
Base Current Amplifier

Output (Igg) - .-« vvvvevneeennnnnnn. —1.5A to 0OA
Junction Temperature (Tj).................. 125°C
Storage Temperature

Range (Tstg) -« v vovevvvnnnnn —40°Cto +125°C
Thermal Resistances

System-Air TDA 4601 (RihsA) v vevenn. 70 K/IW

System-Case TDA 4601 (Rihsc) . -+ o+ -+ - - 15 KIW

System-Air(1) TDA 4601 D (Rnsp) - - - - - - 66 K/W

System-Air(1) TDA 4601 D (Rinsat) - - - - - - 44 K/IW
Operating Range
Supply Voltage (Vg) «...oveeeen... +7.8Vto +18V
Case Temperature TDA 4601

(1o P 0°Cto +85°C
Ambient Temperature(3)

TDA4601D(Ta) ovvvvvvvnnnnnn. 0°Cto +70°C
Notes: )

1. Case soldered on PC board without cooling surface.

2. Case soldered on PC board with copper-clad 35 pm lay-
er, cooling surface 25 cm2,

3. Rihsa1 = 44 K/W and Py = 1W.

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

Parameter Symbol Limits Units
Min Typ Max
Start Operation
Current Consumption
(V4 not yet Switched On) .
Vg = 2V lg . 0.5 mA
Vg = 5V Ig 1.5 2.0 mA
Vg = 10V lg 24 3.2 mA
Switching Point for V4 Vg 11.0 11.8 ‘123 v
Normal Operation
Vg = 10V; Veont = —10V; Vioek = 15.0V; f = 20 kHz; Duty Cycle 1:2 after Switch-On
Current Consumption
Veont = — 10V lg 110 135 160 mA
Veont = OV lg 50 75 100 mA
Reference Voltage
l4 < 0.1 mA Vi 4.0 4.2 45 \"
l1 = 5mA Vi 4.0 4.2 44 v
Temperature Coefficient of Reference Voltage TCq 10-3 1/K
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Characteristics To = 25°C; according to measurement circuit 1 and diagram (Continued)

Parameter Symbol Limits Units
Min l Typ | Max
Normal Operation (Continued)
Vg = 10V; Vgont = —10V; Veiock = £5.0V; f = 20 kHz; Duty Cycle 1:2 after Switch-On
Control Voltage Veont = 0V V3 23 2.6 2.9 \"
Collector Current Simulation Voltage
Veont = OV Vg* 1.8 2.2 25 \
Veont = OV/—10V AVy* 0.3 0.4 0.5 \Y
Clamping Voltage Vs 6.0 7.0 8.0 \"
Output Voltages
Veont = OV Vg7* 2.7 3.3 4.0 \
Vcont =0V an* 2.7 3.4 4.0 \")
Veont = OV/—10V AVgg 1.6 20 24 \
Feedback Voltage Vo 0.2 \"
Protective Operation Vg = 10V; Vgont = —10V; Vgiock = *0.5V; f = 20 kHz; Duty Cycle 1:2 '
Current Consumption lg
Vs < 1.9V 14 22 28 mA
Switch-Off Voltage Vg7
Vs < 1.9V 1.3 1.5 1.8 \
Switch-Off Voltage Vg4
Vs < 1.9V 1.8 '2.1 25 \'
Blocking Input
Blocking Voltage Vs Vi Vi Vv
VCont = QV 2 ’ 2
Supply Vgltage Blocked for Vg Vg 6.7 74 78 Vv
Vcont = o0V
V4 Off (with Further Reduction of Vg) AVg 0.3 0.6 1.0 Vv
Note:
*DC component only
Characteristics T, = 25°C; according to measurement circuit 2
Parameter Symbol Limits Units
Min Typ Max
Switching Time (Secondary Voltage) ton 350 450 ms
Voltage Variation S3 = Closed AVagec :
ANg = 20W 100 500 mV
Voltage Deviation S2 = Closed AVogec
ANp = 15W 500 1000 mV
Standby Operation S1 = Open
Secondary Useful Load = 3W AVagec 20 30 \"
f 70 75 kHz
Nprimary 10 12 VA

The cooling conditions have to be optimized with regard to maximum ratings (Tc; Tj; Rihsc: Rthsa)-
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Circuit Diagram
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Test and Measurement Circuit 2

Notes:

1. Limits lg 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.

[ 220Vac
anr ;’ "ok / 0O N
=r i B 250/
€ 1000
! lm[H " 256 J TDA 4601
’ * T P IFEI || PP 1N6007
' l U0
‘ 200 HH o 0689 1IN22] 10, 0/
I m TOFIEV T 22pF| [k gus
| | 2204F 3 - N 1004F/ 25V
| " 10kQ 121 10nF W
c || i 1,25A] 21102’(0 ] k%? “ =100V
9 N
5! 1ok 2) %0
2| | RSV g;zcx!?g
!
: l Szavzssin.so ZK BY 258/200
| | 8.20F 4+ 10|nF
l i I '_Hn | “ ’-001 |
b i [hoog
| ; 1
- |_Line Isolation

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 1W 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 kQ2(2), if the capaci-
tor exhibits a 1 uF loss in capacitance, or if the 2 k)
resistor increases to a high-impedance value of
32 kQ2), 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

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 560 resistor
and the 1N4001 rectifier the negative portion is de-
ducted and stored in the 10 nF capacitor. If the am-
plitude exceeds the voltage of Z diode BZX 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

;‘o';‘ Frequency Versus Output Power ;; Efficiency Versus Output Power

h | T
BTN ’ Sa
FLN LY
N
40 \\\ w0 /
—
B—
» wll
0 20 40 P ) 100 0 W o poy © @ 0 100 1w
Output power ————e Qutput power ——=
0094-6

0094-7

1‘;0 Load Characteristics Vagec = f (I2sec)
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2 80 77 t
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40 /V
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%
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Application Circuit 2 Wide Range from 80 Vac to 270 Vac
80 Vac to
270 Vac
Q Q
{ / O N\
E’E’ .? Jof B250/
b C 1000
il ol TDA 4601
{!}@}‘H’+ T 7 3 & 3§ 6709/H:‘c"'m
1 il
)| ik . ’°°I"F 68kQ2 o inzz
! It ‘°°fi°" 1260 8 AL
w0 b 100,;;{25v
si l,2SAt; 10k al | e 10
— il S=100pFI25Y
ke | 2) L=t
0k 2x
1u$/‘35v N4007
U P 15pH
o2 ¥ 70
j
mig
) . BU208 BY 360
B4 'gnm »_}L\ Bovas
51
WF00Y | kR ‘j — myz,”
BY 299
1009“ ZBY360 B ulnr
330 B
g 13 f — Xlg
—d | Line
Notes:
1. Limits lg max of BU 208 if per-
missible output power is exceed-
ed.
2. Adjustment of secondary volt-
age.
3. Must be discharged before IC
change.
0094-10
Notes on application circuit 2 entire voltage range (80 Vac to 270 Vac). Diode
BY 231 is necessary to prevent inverse operation of
Wide Range SMPS BU 208 and may be integrated for switching times

, . . with a secondary power <75W (BU 208 D).
Filtering of the rectified AC voltage has been in-
creased up to 470 pF to ensure an constant and Compared to the IC TDA 4600-2, the TDA 4601 has
hum-free supply at Vjine = 80 Vac. The stabilized been improved in turn-off during undervoltage at pin
phase is tapped for supplying the IC. In order to en- 5. The TDA 4601 is additionally provided with a dif-
sure good start-up conditions for the SMPS in the ferential amplifier input at pin 5 enabling precise
low voltage range, the non-stabilized phase of wind- turn-off at the output of pin 8 accompanied by hys-
ing 13/15 is used as a starting aid (BD 139), which is teresis. For wide range SMPS, TDA 4601 is recom-
turned off after start-up by means of Z diode C12. mendable instead of TDA 4600-2. If a constant qual-

ity standard like that of the standard circuit is to be
In comparison to the 22 Vac standard circuit, howev- maintained, wide range SMPS (80 Vac to 270 Vac)
er, the collector-emitter circuit had to be altered to with secondary power of 120W can only be imple-
improve the switching behavior of BU 208 for the mented at the expense of time.
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Further Application Circuits

Application Circuit 3

Notes:

1. Limits Ic max of BU 208 if per-
missible output power is exceed-
ed.

2. Adjustment of secondary volt-
age.

3. Must be discharged before IC
change.

Tsov-zmv“ 4
( o )
47nF, LInF I
B250/
I €1000 TDA 4601
|| bk 4= ¥ 7 2F34 s P P
= 0
: || _ &1 5@ :;)IOpF Bl
I l ’_quzogF | 270kQ| 6.2kQ 1oom=/35v
N32/c
[ 15”&[] k2w 006V
L _— 68nF" SWI2 378108
|| o 12
5 2 ‘
g 0kQ
8 [ o)
H l} _E_Fnllai IN6007
3) sl
| Mecen ZBYI
SZBYWJ:
il
Il
RN
L
[
[ 1]
_J1l

o <]
Vo/85V V/345v

0094-12

Notes on application circuit 3

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

The newly developed PTC thermistor Q63100-
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

10-10

power supply of TV sets, an application proved mil-
lions of times over, the new PTC.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 curr'ent' needs only 6s to 8s
until the operating temperature of the PTC thermis-
tor is reached. Low thermal capacitance of the PTC
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
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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

TA = 60°C (VBRmG) -+ +-cveveereecnernens 350V
Resistance at Tp = 25°C(R25) ....vevvvnnnnn 5kQ
Resistance Tolerance (AR25) .. ........cv.... 25%
Trip Current (Typ) (Ik) - v eenvvevveneennnn, 20 mA
Leakage Currentat Vamax () -+ -vvovvovnnnn 2mA
Max. Application Voltage (Vop maxrms) - - - - - - - - 265V
Reference Temperature (typ) (Tref) ... - vt ... 190°C
Temperature Coefficient (typ) (TC)......... 26 %/K
Max. Operating Current (lmas) - - < -+« cvevennn. 0.1A
Storage Temperature

Range (Tstg) -« vvvvvneennnnn —25°Cto +125°C

Thermal Resistance

Standardized, ambient-related thermal resistance
Ringa1 lateral length | of a square copper-clad cool-
ing area (35 um copper cladding).

Rihga (| = 0) = 60 K/W
Ta < 70°C
Pg = 1W
PC board in vertical position
Circuit in vertical position
Still air

10

Rinsar
09 \
08
Rinar =l
Rina
07 AN
Example \

0.6

Rinsapt=0)

0 50 100 mm

0094-11
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Application Circuit 4
9 220Vac®
_ Ve O N
Lmé"']:.w ' 8250/
Lo} ®
i 1000
i (2560 u TDA 4601
| - . B g1 o 9 ,ﬂﬁc.-m
iNz2
00k 0680
27kQ
WOWFI2SV
1)
68rF == 0pFI5V
L
gfoknn 1N4007
1472 -K
7810

missible output power is exceed-

bl g 8
u — 270 ZABY758/200
w2 . _|susoea
]
»R ) IZ.ZnF
9 — i no
Line Isolation ey e ' _av
— [ CEZEY_  SeEE—————— A2y,
J 2
Y 258100
G0pF WIpF 24F
Notes: :
1. Limits | of BU 508 A if per- 3 a
ot o Y K Loy O Loy

ed.

2. Adjustment of secondary volt-
age. ) s1
3. Must be discharged before IC
change.

569 1209 L0 68kQ
33Q 15kQ
EEN RN

V) sec V2 sec VI sec

151 is1 s

0094-13

Notes on application circuit 4

Improved Load Control and
Short-Circuit Characteristics

Turn-on is the same as for circuit 3.

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

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

Z diode C8.2 transfers control voltage AV¢ont direct-
ly to pin 3 resulting in improved load control.

10-12

Design and coupling conditions of various flyback
transformers were sometimes a reason for over-
shoot spectra, which, despite the RC attenuating el-
ement 33Q x 22 nF and the 10 kQ 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
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Application Circuit 5
oPE 220 Vac,
| 330 nF
1
| 2%
: L7mH
i 8 1w 5| w 1wl w n w
}
' Si2A
: 1] TDA 46010
| A0 S40
|
i KA T 2] 3] 4 5 o 1] 8 9
100pF N2
E ] »—g—« 220"
L + n 20pFI6V
""" y I
33nF4 | 00pFd 10k 100u 25V T
o [
1
ok "Q i s i
" b
IN4007
12""‘ o 33uH
70 ABY360
i 3Qf| 270kQ 270kQ
1 33“nF ] E? 500A
i
220F
300 -—-—Il——l
L
Line iy~ 3
Notes: Isolation ' 10
1. Limits lg max of BU —',-;FT) — 9 3012
508 A if permissible out- Il of x
put voltage is exceeded. " BYWT2 BY360Y
2. Adjustment of second- 10004F 1004F
ary voltage.
3. Must be discharged
before IC change. L,
4, Optional use, depend- 10004F
ing on safety class:
Safety Class Il 1 nF
only.
Safety Class | with non-
fused grounded con- 470
ductor 3.3 nF only. v ouy )
0094-14

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

1
(f = m = 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,

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 thfe 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 D 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  90Vacto
Conductor 260V ac
i Do
: 2x
i 4TmH
I
' W nl el | Pl W
)
| 8250/
| 1000 TDA 4601D
! £ 2540
]
i e T 7 4 5§ 7T o 9 PTC 429
K23t 0pF 2
1 Il
! 7209 4+ 52 | 399
: m 100pF/6V 12kQ
i e | W00pF125V | 27K
i S105A [10 120 1) =H b
; - mip e Lk Lo =100 118V
| 2?\‘ o ML
gl
i ; 0k ING0OT
| 1pFI3SV
) {“ 2.2pH
E 3.3“nF YBY360 270
! i
| e
! 1
] oo ) 8Y360
) ——D—— BC639 ,__/@{SOM
- N2
: pF100V STk ==="5 Turns
i it ' 220
| " 4 5609
! monl! A BY360 }
i
Lo -
33nF |
]
Lt
220F
Notes:
1. Limits I max of BU 508 A if per-
missible output power is exceed-
ed.
2. Adjustment of secondary volt-
age.
3. Must be discharged before IC [AAATALYY vy 12Vi2A
change. 0084-15

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 uH 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.

Notes on application circuit 6

10-14

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 0.1A and 2.0A are
regulated to within 5%. The output (secondary side)
is overload, short-circuit, and open-loop-proof.
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Application Circuit 7
90Vac to
260Vac
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ed.
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3. Must be discharged before IC o v
change. i ? Y
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Notes on application circuit 7

Wide Range—SMPS with Reducing Peak
Collector Current Icpy 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 I By 208 max
and the largest possible limit current Ic gy 208 limit
which causes magnetic saturation of the flyback
transformer and flows through the primary induc-
tance winding 5/7 is to be determined at Vacmin (Ic
BU 308 limit = 1.2 X I 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

circuit the collector current Icgy 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 much too large.

The point of return protecting the SMPS against
overloads or short circuits, is derived from the time
constant at pin 4. 74 = 270 k) X 4.7 nF. Thus, the
largest possible pulse width is determined.

10-15
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With the introduction of the 33 kQ 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 uF 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

At the point of return Ig gy 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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o [ ] sl 1]
V"“m / | Tcm rol Rm,% zz:rlu Point of Return |
w0 ] e
50kHz / BkHz
120
® /!
80 / /" rload Range-
60 A
N
0 Shr?(ilmml/ 3kHz
W2 1
0 0 02 04 06 08 10 12 14 16A
lm 0094-17
Figure 1
v
* ] [ 1]
Viee 12 1 Point of Return
-~
h %! V =
8 L e
/, 120V
L
[] / 1-
'z =]
3 » P
2
-
% s 1w s 2 25 3w s ;.o W5A
T 0094-18
Figure 2
Ordering Information
Type Ordering Code Package
TDA 4601 Q67000-A2379 | SIP9
TDA 4601 D | Q67000-A2390 | DIP 18 L9 (Pin 6
and Pins 10to 18
Grounded)
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TDA 4605
SMPS IC for Control of SIPMOS Transistors

o Direct Control of the Switching Transistor

.
o
v

® Reversing Linear Overload Characteristic

Pin Configuration

(Top View)
vi1 Qg ~ [ 8 Vg
v, 20 7 v,
vz 30 ()6 Vg
GND 4q 15 Q

0095-12

Pin Description

Pin| Designation Function

1 [Control Information input for secondary voltage. By

Voltage comparison of the control voltage derived from the
control winding of the transformer with the internal
reference voltage the output pulse width at pin 5 is
matched to the load on the secondary side (normal,
overload, short-circuit, open-circuit).

2 |Primary- Information input for primary voltage. The primary-
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.

6 |Supply Input for the supply voltage. From this a stable
Voltage internal reference Vrer and the switching

. thresholds Vga, VeE: Vemax and Vemin for monitoring
of the operating voltage are derived. VRgr is turned
on for Vg < Vg and turned off for Vg < Vga.

The logic is only enabled for Vgmin < Vg < Vemax-

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 typ. +50 mV.

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.
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Block Diagram
6 2 5
[
Reference Supply Vo501 Cux:!yl
wggs Volta.geA Voltage Output Sta
3 ui e
_Imndnmr_J and Currsﬁgt
l i z I ) Regulator
. VRer Vamin Vea Vee Vemax | 0| Start-Puise
'_| —
1 Veont Controfand Logie
O
Vah o—a] Amplifier o arat
V,o—e={ Primary Zero Passage
Point-of-R
oot Yolage Detector
b b ks
0095-1
Functional Description Mode v |f/KHz | t/us
The power transistor and primary winding of the fly- Open-Loop 0.1 160 | 0.7
back transformer, which are connected in series, re- Small Load (5W) 0.33 | 80 25
ceive direct supply of the input voltage. During the Control Mode (30W-100W) | 0.33 40 5.6
on-phase of the transistor, energy is stored in the Reversing Point 150W <05| 20 | <25
primary winding and during the off-phase it is re- Short-Circuit 0.02 15 | <15
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:

10-18

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 Cj.

During start-up the IC current is supplied via resis-
tors Rz and R3, and in the post-transient condition it
is additionally supplied via winding 13/11 and rectifi-
er D3. The size of filter capacitor Cg determines the
turn-on behavior.

Switching transistor T1 is a BUZ 45. Parallel capaci-
tance Cq and primary winding 1/7 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 R44. Diode D5
limits positive overshoots. R12 prevents static charg-
ing of the gate of T1. D1 improves the turn-off be-
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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 Cg/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 C;. Further-
more, Ryz and Cg 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 Rg Rg, R1g, 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 Rig 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.

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 t0 V4 sec are available. If the secondary side
is further deloaded, standby is set automatically. Re-
sistor R15 forms a basic load of voltage V4 g¢c and
contributes to maintaining standby conditions (Vsec
rise 20%). Capacitors Cyp and Cy3 prevent spikes
generated by reversing the rectifiers D7 through D9.
The secondary voltages are smoothed by charging
electrolytic capacitors C14 through Cq7.

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 tp, the following voltages build up:

— Vg according to the halfwave charge across Rz
and R3

— 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 Vg reaches
the threshold Vgg (time t1), the IC turns on the inter-
nal reference voltage. The current consumption in-
creases to typically 12 mA. The primary-current volt-
age transformer reduces Vy to Vog and between
time t5 and tg 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 Vg
falls below the output threshold Vgmin before the
point of return is reached, the start will be interrupt-
ed (pin 5 goes Low). The IC remains turned on, so
Vg drops further to Vga. Then the IC turns off, Vg can
build up again (time t4) and a new turn-on attempt
begins at time t4. If the rectified line AC voltage (pri-
mary voltage) breaks down because of the load, V3
can, as happens at time tg, fall below V3a (turn-on
attempt with undervoltage). The primary-voltage
monitoring then clamps V3 to Vag until the IC turns
off (Vg < Vga). Then a new turn-on attempt is start-
ed at time t4.
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2.0 Control, Overioad and Open-
Circuit Behavior

When the IC 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 (Vs = H). The peak value
of the voltage at pin 2 increases to Vas 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 IC
supply voltage Vg is directly proportional to the sec-
ondary voltage, so it breaks down according to the
overload control response. If Vg falls below the val-
ue Vg min, the IC 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*
*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.

overload amplifier reduces to the pulse width tpgp.
This pulse width must remain possible so that the IC
can start without any problems from the virtual short-
circuit, i.e. the turn-on with V4 = 0.

If the load is reduced on the secondary side, the
charge pulses (Vs = 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 Vg. At Vg = Vg mayx the logic is
blocked. The IC 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 IC automatically samples the temperature and
starts as soon as it drops to an admissible level.

Parameter Symbol Limits Units Remarks
Min | Max

Voltages
Pin1 \2 -0.3 +3 \
Pin2 Vo —0.3 \Y%
Pin3 V3 -0.3 \
Pin 5 Vs -0.3 Vg \
Pin 6 Vg -0.3 +20 - v Supply Voltage
Pin7 V7 -0.3 \%
Pin 8 Vg -0.3 \
Currents
Pin 1 I4 -3 +1 mA
Pin 2 Io -3 +3 mA
Pin 3 I3 -3 +3 mA
Pin4 lg -15 A tp < 50 us;v < 0.5
Pin5 Is -15 +15 A tp < 50 us; v < 0.5
Pin6é lg —-0.01 +1.5 A tp < 50 us; v < 0.5
Pin7 Iz -3 +1 mA .
Pin8 Ig -3 +3 mA
Junction Temperature Ty 125 °C
Storage Temperature Range Tstg —40 +125 °C
Thermal Resistances

Junction-Air RthJA 100 K/IW

Junction-Case Rinic 70 K/W

Measured at Pin 4
Operating Range
Supply Voltage Ve 7.5 15 \'/
Case Temperature Tc —20 +85 °C
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Characteristics T, = 25°C

Parameter Symbol Mea:iurel‘ltlent Limits Units
reu Min l Typ | Max
Start-Up Hysteresis
Start-Up Current Consumption le/s
Vg = 5V 1 0.5 0.75 mA
Start-Up Current Consumption less 1 9 15 mA
Vg = 8V :
Turn-On Voltage Vee 1 11 12 13 \)
Turn-Off Voltage Vea 1 6 6.5 7 \'
Turn-On Current lee 1 12 16 mA
Ve = VeE
Turn-Off Current lea 1 10 mA
Ve = Vea
Voltage Limiter Vamax
(Ve = 10V, IC Turned Off)
at Pin 2 (Ve < Veg) 1 5.6 6.6 7.6 \
lo=1mA
Voltage Limiter Vsmax
(Ve = 10V, IC Turned Off)
atPin 3 (Vg < Veg) 1 5.6 6.6 7.6 \
I3 =1mA
Control Range
Control Input Voltage Vicont 2 400 mV
Gain in Control Range Geont
G, = 3(Vas — V) 2 —400 mV
cont dV1
Primary-Current Simulation Voltage
Basic Value Vo 2 1 \'
Maximum Peak Value Vas max 2 3 v
G1 = Vicont(2 V/Veont)
Overload and Short-Circuit Operation
Overload Range Upper Limit Viu ‘400 mV
Overload Range Lower Limit ViL 2 150 mVv
Gain in Overload Range Gover
Gorgy = V25 = Vae) 2 2
over dV1
Input Voltage in Overload Range Vi 2 360 mv
Vcont = 3.5V
Input Current in Short-Circuit Operation | 14
2 —140 A
Veont = OV H
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Characteristics To = 25°C (Continued)

Parameter Symbol Meacsiurerilt\ent Limits Units
reu Min I Typ LMax
Overload and Short-Circuit Operation (Continued)
Peak Value in Overload Range Vaover
Veont = 3.5V ‘ 2 3.0 Y
Peak Value in Short-Circuit Operation Vash
_ 2 2.7 v
Veont = OV
Output Pulse Width in Overload Range tp over
Voot = 3.5V 2 8.5 s
Output Pijlse Width in Short-Circuit Operation | tpsh 2 75 ps
Veont = OV
Current Consumption in Overload Range le 2 12 mA
Vcont = 3.5V N .
Current Consumption in le
Short-Circuit Operation 2 10 mA
Veont = OV
Generally Valid Data (Vg = 10V)
Point-of-Return Correction
Point-of-Return Correction Voltage V7 2 5 v
Vg = 5V; Vo = 0V
Point-of-Return Correction Current Va4 _
Vg = 5V;Vp = OV 1 460 pA
Zero-Passage Detector Voltage
Positive Value Vep . 0.7 v
Negative Value VgN 2 —-0.2 \'
Delay between Vg and Vo tda 2 us
Output-Stage Data
Saturation Voltages
Sin Setting 1 of Upper Transistor Vsatu
1 2 \%
Is = —1.5A .
S in Setting 1 of Lower Transistor VsatL 9 2 v
Is = +1.5A
Slew Rate of Output Voltage
Rising Edge +dVs/dt
Veont = 3.5V 2 10 V/ps
Falling Edge —dVs/dt
Veont = 3.5V 2 %0 Vips
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Characteristics T, = 25°C (Continued)

Measurement Limits
Circuit Min | Typ | Max

Parameter Symbol Units

Protective Circuits

1. Undervoltage protection for Vg: AVg
Voltage on Pin 5 = Vsmin
(With Vemin = Vea + AVpg)

2. Overvoltage Protection for Vg: Vémax
Voltage on Pin 5 = Vsmin 14 15 16 \
When Vg < Vgmin

3. Undervoltage Protection for Vjine: Vaa
Voltage on Pin § = Vgpnin . 1 1 \"
When V3 > Vgp, V2" = 0V

4. Overtemperature: Ty .
Chip Temperature at Which 2 125 °C
IC Switches V5 to Vsmin

Voltage on Pin 3 after Response V3
of Protective Function
(V3 is Clamped Until Vg < Vga)
I3 =3mA

Sampling Current Consumption ls
Vg = Vs =0V

Normal Operation
(Viine = 220V; S1, S2, S3, S4 closed)
1. Secondary Voltage Vis
2. Secondary Voltage Vag
3. Secondary Voltage Vasg
4. Secondary Voltage Vas

WWwwow
n
[«2)

Turn-On Time for ton
Secondary Voltages

w
—
n
o
3
(2]

Voltage Alteration AVis
between S5 Open and S5 Closed

Load Variation Cross-Talk AVqs
Voltage Alteration 3 500 1000 mV
between S6 Open and S6 Closed

Standby Operation
(Viine = 220V; Pgge < 2W)
Voltage Build-Up 8Vig
Frequency ‘ f
Power Consumption Porim
Point-of-Return Stability

Maximum Secondary Current l1Smax
(secondary point of return)
S1 Closed l1gmax is set with Rq7
Vig = 85V

Relative Alteration of lygmayx Al1smax
80V < Vjine < 140V

3 100 500 mV

20 30 \
75 80 KHz
10 15 VA

W ww

3 1.85 A
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Measurement Circuit 1

TDA 4605
3
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Measurement Circuit 2
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Measurement Circuit 3
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Figure 1
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1. Start-Up Hysteresis
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2. Operation in Measurement Circuit 2
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Secondary Voltage
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TDA 4814 A
IC for Active Line Filters
Pin Configuration ‘ Pin Definitions
(Top View) Pin Symbol Function
= 1 Os Ground
! e 1oer 2 QD Driver Output
an 2] gq Q OpAmp/IN2 3 Vs Supply voltage
v 3] 12 -10p Amp 4 —ICOMP  [Negative Comparator Input
-1comp 4] IRRET 5 | +1Op Amp/VRgeg|Positive Input Op Amp/VRer
+10p Amp/Vaee 5[] 110 1stop 6 | START Start Input
1sTaRT ] 1o astop 7 N.C. Not Connected
8 Q START Start Output
ne 1 o asnwr 9 QSTOP  |Stop Output
0078-1 10 | STOP Stop Input
11 | M1 Multiplier Input
12 —1OP Amp  |Negative Input Op Amp
13| QOp Amp/I M2 |Op Amp Output/Multiplier
Input 2
14 I DET 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.

©Siemens Components, Inc. 10-30 May 1988
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Circuit Description

The IC switches from standby to full current con-
sumption when the turn-on threshold on Vg is ex-
ceeded. Turn-off is controlled by hysteresis. The in-
tegrated Z diode limits the voltage on Vg 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 Vq to a reference voltage Vggp 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 | 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 | DET is on High potential,
the SIPMOS driver Q is blocked. At the same time
the flipflop can be set by the comparator.

When | 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.

Driver Output Q for SIPMOS Transistors

The output driver is designed as a push-pull stage.
There is a resistor of 109 in series with the output
for the purpose of current limiting. Between Q and
ground there is a resistor of 10kQ. This keeps the
SIPMOS transistor reliably turned off during standby.

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

When the supply voltage to the switched-mode pow-
er supply is turned on, the diode towards Vg con-
ducts the capacitive displacement currents from the
gate of the SIPMOS transistor into the smoothing
capacitor on Vs. The voitage Vg 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, | 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 (| START/
Q START) 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 | START or | STOP has been
interrupted (e.g., by a power-down).
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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 Conditions Limits Units
Min Max
Supply Voltage Vs . Vz = Z Voltage -0.3 Vz \"
Inputs
Comparator VicompP -0.3 33 \
V_|compP -0.3 33 v
Op Amp Viop Amp -0.3 6 \'
V_10p Amp —-0.3 6 \
Multiplier M1 VM1 —-0.3 33 \
Output Op Amp Va op Amp/Im2 -0.3 6 v
Z Current Vg GND Iz Observe Pmax 0 300 mA
Driver Output Va -0.3 Vs \
Q Clamping Diodes lab xg Z Y—So?gv —10 10 mA
Input START V| START See Characteristics -0.3 25 \
‘ STOP V) sToP See Characteristics —-0.3 33 v
Output  START VQ START -10 v
STOP Va stop -0.3 \Y
Detector input VI DET 0.9 6 Vv
Detector Clamping Diodes VIDET \\;: gg Z g?gsr 10 10 mA
tC:)aé);l(c):lijt::;ce at| START Ci START 150 uF
Junction Temperature Tj 125 °C
Storage Temperature Tstg —55 125 °C
'sr;:trg::-lgfsistance B'h SA 65 K/W
Operating Range
S ot [vsor | ve | v
Z Current Iz Observe Pmax 0 200 mA
Driver Current lop —300 +300 mA
Operating Temperature Ta —-25 +85 °C
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Characteristics (Vson® < Vg < Vz — 25°C < Tp < +85°C)

Parameter Symbol Limits Units
Min [ Typ | Max

Current Consumption
Without Load on Driver Q Is
and Vger; Q Low

0V < Vg < Vgon 0.5 mA

Vgon < Vs < Vz 2.5 5 6.5 mA
Load on QD with SIPMOS gate; Is
Dynamic Operation 50 kHz
Vg = 12V;Loadon Q = 10 nF 15 mA
Hysteresis on Vg
Turn-On Threshold for Vg Rising Vhy H 9.6 104 11.2 v
Switching Hysteresis Vs hy 1.0 1.7 \"
Comparator (COMP)
Input Offset Voltage Vio -10 +10 mV
Input Current —h 2 LA
Common-Mode Input Voltage Range Vic 0 35 v
Operational Amplifier (Op Amp)
Open-Loop Voltage Gain Gyo 60 80 dB
Input Offset Voltage Vio -30 -10 mV
Input Current =1 2 [T,
Common-Mode Input Voltage Range Vic 0 35 Vv
Output Current lq op Amp -3 +1.5 mA
Output Voltage Va op Amp 1.2 4 \"
Transition Frequency fr 2 MHz
Transition Phase o7 120 degrees
Output Driver (QD)
Output Voltage High VaH 5 Vv
lg=—10mA
Output Voltage Low VaL 1 v
Ig= +10mA
Output Current

Rising Edge C|_ = 10 nF —lg 200 300 400 mA

Falling Edge C| = 10 nF la 250 350 450 mA
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Characteristics (Vson* < Vs < Vz; —25°C < T < +85°C) (Continued)

Parameter Symbol Limits Units
‘ Min | Typ I Max
Reference-Voltage Source
Voltage VREF
0 < Ingr < 3mA 18 2 2.2 v
Load Current =l 0 3 mA
Voltage Change AVRer
10V < Vg <Vz 5 mV
0mA < Iger < 3mA 20 mV
Temperature Response AVRgp/AT -0.5 +0.5 mV/K
Z-Diode (Vg-GND)
'Z Voltage Vz
Iz = 200 mA . 13 15.5 17 \'
Observe Ppax
Multiplier (M1)(1)
Quadrant for Input Voltages 1 : qu.
Input Voltage M1 Vmi 0 1 : \
Reference Level for M1 VREF M1 0 \
Input Voltage M2 Vmz VREF VRer+1 v
Reference Level for M2 VREF M2 VREF \
Input Current M1, M2 | 0 2 MA
Coefficient for Output- Ca )
Voltage Source 0.4 0.6 08 i
Temperature Response of ATC/Cq _ _
Output-Voltage Coefficient 0.3 01 01 %/K
Monitoring Circuit
Input | START
Turn-On Voltage VI ON START 17 22 26 \"
Turn-On Current i ON START 50 90 130 pA
Turn-Off Voltage V| OFF START 2 3.5 5 \
Turn-Off Current || OFF START 70 110 150 MA
Input | STOP**
Turn-On Voltage VioN sTOP 27 30 33 \"
Turn-On Current llonsTOP 100 150 200 MA
Turn-Off Voltage V| OFF STOP 4.5 6.5 8.5 \"
Turn-Off Current li oFF sTOP 175 250 320 pA
Transfer | START-Q START —lasTART
Output Current on Q START
VsTant = 15V; 400 600 800 mA
VasTart = 2V

**The turn-on voltage of Istop exceeds the turn-on voltage of IgTarT by at least 3V.
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Characteristics (Vson*® < Vg < Vz —25°C < Tp < +85°C) (Continued)

Parameter Symbol

Limits

Units

Min I Typ 1 Max

Monitoring Circuit (Continued)

Transfer | STOP — Q STOP
Output Current on Q STOP

IsTop = 1.5 mA;

Vstop = 18V;

Vastop = 1.2V

Istop = 0.4 mA;

Vstop = 7V;

Vasrtop = 1.2V

—lastop

0.9 1.2 mA

90 150 pA

Detector (1 DET)

Upper Switching Voltage
for Voltage Rising (H)

VDETH

Lower Switching Voltage
for Voltage Falling (L)

VDETL

0.95 \"

Switching Hysteresis - Vshy

50 300 mv

Input Current
0.9V < Vpgr <6V

—lpet

Clamping-Diode Current IpET
VpeT > 6V or Vpet < 0.9V

Delay Times

‘Input Comparator — Q(2) t

| 200 | s00 | ns

Notes:

1. Calculation of the output voltage Vom: Vam = C ® Vm1* ® VMm2* in V. The voltages of Vyy¢* and Viy2* are referred to the

particular reference level.

2. Step functions at comparator input AVcomp = —100 mV — AVgomp = +100 mV.
*Vs on means that Vg has been exceeded but that the voltage is still greater than Vg

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 controller 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 aimost 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., smaller 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.

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

Admissible
Harmonics Harmonic Content(1)
in%
3rd Harmonic A
25 X o0
5th Harmonic 7
7th Harmonic 4
9th Harmonic 3
11th Harmonic 2
' 13th Harmonic 1
and Higher

Note:

1. A is the power factor.

The values given here are achiaved using the TDA 4814 A
to drive a SIPMOS in an up-converter regulating circuit.

Application Example
Electronic Ballast

Line ©

<

ﬁ +350V

10 V/220V~

[ S——

T,

SIPMOS| | =y
—4

LY L2 I

TDA 4814 A

SIPMOS| :
[ —/

KRS L

Remark:

Energy and Automation”, Vol. Il, No. 2. March/April 1985.

Kindly note that the SIEMENS AG holds patents on electronic ballasts for fluorescent lamps, published in “Siemens

0078-2

Ordering Information
Type Ordering Code
TDA 4814 A Q67000-A8163

Package
P-DIP-14
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SIEMENS P,

TDA 4917 A/TDA 4917 G
Monitoring IC for Power Supplies

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

e Supply Undervoitage Monitoring
e AC Monitoring

e Monitors 5 + 2 Independent Voltages

o Freely Selectable Tolerance Width of Five
Input

e Overvoltage and Undervoltage Signaling

® Power-Fail Signal

e Balanced Reference-Voltage Source

0,
 DIP 20 or SO 20 Package 258V £1%
Pin Configuration Pin Definitions
e Pinl Symbol Function
v 1 ~ 20 Ve P-DIP 20 Package (TDA 4917 A) or
Vs 2 9 o2 SO 20 Package (TDA 4917 G)
fur 3 18 inoz 1 ov Ground
oy 4 17wy 2 Vg Supply Voitage
It S 16 1,03 3 lpu1 Input Positive Undervoltage 1
nor 6 1S Qovox 4 lpo1 Input Positive Overvoltage 1
w2 7 18 Quion g :Nm :nput segative gnderv:)ltage1 1
NO1 nput Negative Overvoltage
poz 8 :z Qe 7 Ipu2 Input Positive Undervoltage 2
e 9 a 8 lpo2 | Input Positive Overvoltage 2
a o J@An 9 Ipr Power-Fail
- 10 C1 Capacitor C1
oors-2 11 c2 Capacitor C2
12 C3 Capacitor C3
13 QpEN Output Power-Fail
14 QuvpN | Output Undervoltage Shutdown
15 Qovpx | Output Overvoltage Shutdown
16 lpo3 Input Positive Overvoltage 3
17 lpus Input Positive Undervoltage 3
18 InO2 Input Negative Overvoltage 2
19 INU2 Input Negative Undervoltage 2
20 | Vrer 2.5V | Reference Voltage

With integrated circuit TDA 4917A/G it is possible, depending on the grade of function required, to monitor a
maximum of 5 + 2 independent voltages. This monitoring establishes whether preset limit values are exceed-
ed or, at the lower end, not maintained.

©Siemens Components, Inc.
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TDA 4917 A/TDA 4917 G

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 VRery or VRer2 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 negative, referred
to ground. i

10-38

Comparators K6 through K12 possess switching
hysteresis on their inputs. The values for this hyster-
esis can 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 ©F
IsouRces are active, the voltage on C1, C2 or C3
drops to approximately 50 mV. o

The available outputs are ““‘Overvoltage shutdown”
(Qovpx), “Undervoltage shutdown” (Quypn) and
“Power-fail” (Qprpn). The “Power-fail”” output (Qpgn)
is Low for supply undervoltage on the device.

"With the command désignations 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
Calculaticn o 1, 72, 73:
7,.1ms] = Cp[nF] X 0.83
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Block Diagram

I

egovervolt +SV c
ﬁ Monitoring IC
P-DIP 20/50 20
egovervolt +12v f
—{ pe =
X2 !
! I é +
OVN |— Q ov x;
egovervolt + 24V [ S -
p — ’ - — l\ agmA ovDX
"‘b - Q OVN¥ 4
R o 50Q
egovervolt_-5v ot Rdominant
—_—t7
z& ka
Vaee g rcel  Standard 4
L approx 300ms
egovervolt -12Vv I-.Q‘, \ ww)
T ——
:5 b Vs X(tech) 30mA max PFN
Vaer —|
egundervolt, «5v | 'pus i 25v
Yo Y \
— >18&2
K6
eg undervolt + 12V logz 1
S amans SEEPE— - L+
K7
lsource7
egundervolt +24V Jy,, o
e +
K8
—~ Pulse width
& 3 25v standard
- - approx 50ms
eg undervolt. - SV luyt i EVN PEN
K9 o
* Monoflop 13
Vage Vv o
REF2 bl
egundervolt -12V Inug2 u
J— ’ - UV'N(t)
K10 o]
£
Veer VREF2
lsource3 UVDN
Standard
I a uvx
pprox. 3ms 40mA
Vs ~~ &4 max
undervoltage UV X (t+12)
I
Power-fail }lrr 25V
>
Vagst Vs ov Delay 12 c2

Vager 25V %1% l

L

*** Output Qpgn shown simplified; TTL-compatible

T

0079-1
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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 Parémeter Symbol Conditions Limits Units
Min Max
Maximum Ratings for Ambient Temperature Tp = —40°Cto +85°C
1 | Input Comparator K1 Vikn _
through K12 03 30 v
2 | Clamping Diodes on Inputs | Ikn —0.3V > Vkn -1 mA
of K1 through K12
Supply Voltage Vs -0.3 30 Vv
C1,C2,C3 Vci,c2,c3 -0.3 25 \
Output Overvoltage Qovpx | Vaovbx |0 > lovbx > —70 mA —03|Vg +03V| V
laovbpx —0.3V > Voypx > Vg + 0.3V | —10 +10 mA
6 | Output Undervoltage Quyvpn | VauvDN 50 mA > Iyypn > O —-0.3 " 30 \
| lauvbN —0.3V > UyvpN —-10 mA
7 | Output Power-Fail Qpry VapPFEN 50 mA > Ipgy > —50 mA —0.3|Vg+03V| V
laPEN —0.3V> Vpey> Vg + 0.3V | —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 \

2 Input Voltage K1 through K12 Vikn -0.3 +30 \

3 Ambient Temperature TA —40 +85 °C

4 Junction Temperature T 125 °C

150 °C *

Storage Temperature Tstg —60 125 °C

6 Thermal Resistance Rinhsa 60 K/W P-DIP 20
System-Air 90 K/W SO 20

*Admissible by limiting useful life 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.

Limits

Pos Parameter Symbol | Conditions Units
Min | Typ | Max
Supply Voitage 4.5V < Vg < 30V
Ambient Temperature —40°C < Tp < +85°C
1 | Current Drain Lls J I 3.5 L | 6.5 mA
Inputs Ipo1, P02, IPo3; INO1: INO2, IPU1, IPU2: IPU3, INU1: INU2, IPF ‘
2 | Input Current I -0.5 0.5 RA
3 | Switching Voltage of Vswp VREF1 VREF1 Vv
Ipo1: Ipo2: IPO3, lPUS lPUz: IPus: IPF —10mv| ~ | +10mV
4 | Switching Voltage of Uswno —~10 0 +10 mv
INO1: INO2
5 | Switching Voltage of Vswnu VREF2 VREF2 Vv
INu1s INU2 —-10mV + 10 mV
Voltage Supply on Vg
6 | Level on Vg for Supply 45 46 47 v

Undervoltage (Voltage Dropping)

Switching Hysteresis of Supply 90 100 110 mv

Undervoltage (on Vg)*
Switching Hysteresis
7 | Comparators K6, K7, K8, K12 Ihyh V(+K) < Vgwp 7 10 13 pA
Hysteresis Current Ihyi V(+K) > Vgwp 0.1 HA
8 | Comparators K9, K10 “lhyh | V(=K) > Vgwn 7 10 13 pA
Hysteresis Current — Iyl V(—K) < Vgwp 0.1 RA
Delay 71
9 | Charge Current on C1 —lc1ch 2.1 3 3.9 A
(Ve rising) : " a
10 | Discharge Current on C1 Ic1dis
N 7 10 13 A
(V¢4 Dropping) m
Delay 72
11 | Charge Current on C2 —lcach
(Vg Rising) 2.1 3 3.9 RA
12 | Discharge Current on C2 lcadis 7 10 13 mA
(V2 Dropping)
*Set with K11
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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 Units
| Min | Typ | Max
MONOFLOP 73
13 | Charge CurrentonC3 | —lgach ‘
(Vo Rising) 21 3 39 | pA
14 Discharge Qurrent on C3 | Icadis 7 10 13 mA
(Vg3 Dropping)
OUTPUT OVERVOLTAGE (Qoypx)
15 | Output High —lovbx Vg = 5\1 40 mA
Vovpx = 1V
16 | Output High VH ovDx —lovpx = 10mA Vg — 1 \
OUTPUT UNDERVOLTAGE (Qyvpn) ‘
17 | Output Low [Viuvon  |luvon = 40 mA | 15 | v
OUTPUT POWER-FAIL (Qpgy)
18 | Output High —lpEN Vg = EV 20 30 40 | mA
Veen = 1V
19 | Output High* | VHPFN —lpen = 10 MA Ug — 25 -V
‘ —lppn = 40 pA Us— 1.5 \
20 | Output Low IpFN VpeN = 3V 20 30 40 | mA
21 | Output Low 1VLpeEN IpEN = 10 MA 1.5 | Vv
IpEn = 1.6 MA 0.4 v
REFERENCE VOLTAGE 1 (VRgr1) ‘
% = . = Je )
22 | Voltage VREF1 'REF_1 1 mA; Tagmp = 25°C; 2475 25 2525| v
Vg = 12V
23 | Load Current —IRerF1 0 mA
24 | Voltage Alteration AVREF1 Vg +£20% 10 | mV
i ) Irep1 £20% 5 mV
25 | Temperature AVRer1/AT _
Response 0.3 +0.3 | mV/k
26 | Shortcircuit Current Isc VRer1 = OV 10 mA
(Admissable Sustained)-
REFERENCE VOLTAGE 2 (VRgr2)
LTS - o (. = .
27 | Voltage VREF2 Tamb _25 C; Vs = 12V, 97 100 103 | mv
VRer1 = 2.5V

*Max. 6.5V however

**When adjusted (+1%); without adjustment +6%
***VRer2 is derived by voltage divider (R1 + R2)/R2 = 25 from VRgF1.
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Diagram

Ipo
2.5v

lpy

2.5V 4+

Power
2.5V

+fail

Qovbx

QprN

N

11

Quvon

i

. "[‘ﬂ" 'Jtil"

+ule

+u

-

"lﬂl‘- "ltz

.-

*Ino and Iy are logically identical like Ipo and Ipy, but have switching levels OV.
During 71 Quypn cannot go low (turn-on procedure).
72 suppresses undervoltage spikes.
73 ensures minimum duration of power-fail signal (Qpgn).

0079-4

Ordering Information

Type Ordering Code Package
TDA 4917 A Q67000-A8131 P-DIP 20
TDA 4917 G Q67000-A8132 SO 20
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TDA 4918 A; G ;
IC for Push-Pull Switched-Mode Power Supplies
with SIPMOS Driver Output

Pin Configuration Pin Definitions
Pin : Function
1 GND Q SIP
) 2 Output SIPMOS driver Q SIP 1
Top View 3 Output SIPMOS driver Q SIP 2
el : 4 Supply Voltage Vs q sip
eNoasik 1 20 GNDOV 5 Supply Voltage Ve
asip1 2 [ ] 19 Q OpAmp/IK 1 6 Soft Start Csoft start
asiP2 3 E 118 1 opAmp (-1 7 VCO Ct
Vsase & [ ] 17 10pAmp (+) -8 VvCO RT
[ ] “ . 9 Ramp Generator Cr
v § ~Tomxs 10 | Input Standby | St
Coonan 6 E D 15 Jovnks 11 Reference Voltage Vrer
a 1] 1 #q 12 | Input Overvoltage K 3
R 8] ]13 1wka 13 Input Overvoltage K 4
G o 12 1ovks 14 Ramp Generator Rp
! 15 Input Dynamic Current Limitation K5 (+)
1st 0] ] n Vr 16 | Input Dynamic Current Limitation K5 (—)
0087-1 17 Input Operational Amplifier (+)
18 Input Operational Amplifier (—)
19 Output Operational Amplifier
Q OpAmp/I COMP K 1
20 GND oV

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. :

©Siemens Components, Inc. 10-44 April 1988
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TDA 4918 A; G

Circuit Description

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

Supply Voltage Vg

The IC enables the two outputs not before the turn-
on threshold (Vg 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 Ig to remain at the very low
standby current level independent of the voltage Vs.

Voitage Controlled Oscillator (VCO)

The VCO is connected with the capacitor Ct and the
_ resistor Ry. The charge current at Cy 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 Rg. 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.
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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 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.

Z Diode

The Z diode limits the voltage at capacitor Csott 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 Cgoft 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
Cesoft start iS equal to OV. As long as no error exists,
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the capacitor will be charged to the maximum value
of 5V with a current of 6 pA.

In the case of an error, Cgoft start is discharged with a
current of 2 uA. The currently active output, howev-
er, is immediately disabled by the error flipflop. Be-
low a 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
Cosoft start €xceeds 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),
VRer Overcurrent, Vg 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. Both 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.

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 Vg-standby input-ground.

Reference Voltage (VRgF)

The reference voitage 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 kQ resistor is connected between the output
and ground. This resistor holds the SIPMOS transis-
tor reliably disabled during standby operation (under-
voltage at | St). Output Q SIP is connected with the
supply voltage Vs q sip and with ground via diodes.
The diode connected to Vg q sp routes the capaci-
tive shift currents from the SIPMOS transistor gate
to the filter capacitor at Vg q gp during turning on
the SMPS supply voltage. The voltage at Vg q 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 —0.7V. 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 approximately 2V,
both outputs are active low in the disabled state.
The function of the diode connected to Vs q gip 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 Voltage . .
Inputs K 1, Op Amp, K3,K4,K5,1St | Vg -0.3 | 33 v
Frequency Generator (VCO)
Voltage at Rt/Ct Vet VRT -0.3 6 \"
Vet > 6V leT 3 mA
Ramp Generator
Voltage at Cr/Rg Vcr: VRR —0.3 6 \
Reference Voltage VREF —-03 6 \
Output Op Amp Va op amp -03 6 \
Driver Output Q SIP Vasip() -0.3 6 v
\C/)QS;II’PCia?: 33:(1:;:13 fl&W lase o 10 mA
Soft Start V¢ soft start —-0.3 6 \%
Junction Temperature Ti@ 125 °C
Storage Temperature Tstg —65 125 . °C
Thermal Resistance TDA 4918 A Rihsa 63 K/W
(System-Air) TDA 4918 G Rith sA 90 K/W
Operating Range
Supply Voltage V@ Vson .30 v
Frequency Generator (VCO) fvco 300 KHz
Ramp Generator frR 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 Vg on values refer to characteristic data.

Characteristics Vson(1) < Vg < 30V; Tp = —40°Cto +85°C

Parameter Symbol Conditions Limits Units
Min | Typ I Max
Current Consumption )
Without Load at VRer Is Cr=1nF Erequency 20 mA
QOP,QSIP1,2 Generator with 100 kHz
Standby Operation Ist 3.5 mA
Hysteresis at Vg
Turn-On Threshold for Vg Rising VsH Von-THR = Von-THR H 8.3 9.6 \
Turn-Off Threshold for Vg Falling Vs 7.6 vV
Reference Voltage
Voltage VREF IRer = 1 MA
Ta = 25°C 2.475 25 2.525 Vv
Vg = 15V
Load Current —IRep 0 3 mA
Voltage Change AVREF Vg £20% 10 mV
Voltage Change AVREF 1 IRer £20% 3 mV
Temperature Response AVRgp/AT —0.3 +0.3 mV/K
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Characteristics vgon(!) < Vg < 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
Irer Overcurrent
Short-Circuit Current Isc VRer = OV 10 mA
Frequency Generator (VCO)
Frequency Range | fvco 300 KHz
Frequency Change Af/fo Vg £20% 1 %
Tolerance Af/fo Ct=0.2nF .
Rt = 50k -7 +7 %
Ta = 25°C
Charging Current for QT IRT IRT = VREF/RT 0 4 mA
(perm) = Current at Pin Ry
Discharging Current for Ct ldch Internally Fixed 2 mA
Cr Range(@) 1000 nF
Upper Switching Threshold Vu . 5 Vv
Lower Switching Threshold \ 2 \
Ramp Generator
Frequency Range fr 300 KHz
Maximum Voltage at Cg VCRH 5.5 Vv
Minimum Voitage at Cg VerL 1.65 1.8 1.95 \
Charging Current for QR Ich VRR Approx. 0.7V 0 9 mA
(perm) = Current at Pin Ry
Discharging Current for Cg lgch Internally Fixed -3 mA
Ratio Irr/IcR charge IRR = 0.5 MA - 0.95 1.1
Comparator K1 ‘
Input Current 1K1 2 pA
Turn-Off Delay Time(®) (Signal 500 ns
Transit Time Input K 1 to Q SIP)
0 ow | v
Operational Amplifier
Open-Loop Voltage Gain Gyvo 60 80 dB
Input Offset Voltage Vio Pin 10 n.c. -10 +10 mV
Input Current ~—liop amp 2 pA
Common-Mode Input Vic . 0 4 v
Voltage Range
Output Current IQ op amp 0 2 mA
Output Voltage Range ’ VQ op amp 0mA < lg <2mA 0.5 VCRH \
Transition Frequency fr 3 MHz
Transition Phase o7 120 degrees
Notes:

1. Vg on means that Vg ygH has been exceeded, while Vg  ow has not yet been exceeded.

2. Ct = 0.2 nF corresponds to a fall time of 0.2 ps (+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 _#~ AV = + 100 mV, for transit time from input comparator to Q SIP.
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Characteristics Vgon(!) < Vg < 30V; Ty = —40°C to +85°C (Continued)

Parameter. Symbol Conditions Limits Units
. Min I Typ | Max

Operational Amplifier (Continued)

Temperature Coefficient of V|o TC -30 +30 pv/ K |

Source Current at Q Op Amp lop amp 0.5V < Vg < 5.5V 120 pA

Soft Start

Charging Current for Csoft start —lch 6 pA

Discharging Current for Csoft start ldch 2 pA

Upper Limiting Voltage Viim 5 v

Switching Voltage of K 2 VK2 15 \

Dynamic Current Limitation K §

Input Current —lipyn 2 pA

Input Offset Voltage Vio -10 +10 mv

oo 0 vo-a | v

Turn-Off Delay Time(6) t :taéeg 'l';oad 3nF 250 400 ns

Undervoltage K 4

Input Currentat K 4 —lika 0.2 pA

Switching Voltage at K 4 Vsw " VREF VREF v

- 10mVv “+10mV

Hysteresis Current . IHyaH V(+K4) Vsw 12 18 25 pA
IHyaL V(+K4) Vsw 0.1 BA

Turn-Off Delay Time(5) t 3 us

Overvoltage K 3

Input Current ks 0.2 pA

Switching Voltage Vsw VRerF VRer v

- 10mV + 10mV

Turn-Off Delay Time(5) t 3 1 ps

Hysteresis Current —lHy3H V(-Kk3) > Vsw 7 10 13 MA
—Ihy3L V(-k3) < Vsw 0.1 pA

Output Driver Q SIP 1, 2

Output Voltage High VaH lgsip = —300 mA Vg —3 \

Output Voltage Low Var lasip = +300mA 21 \'
VaL lasip = +10mA 1.4 v

Output Current(4) lasip 500 700 mA
—lasip 300 500 mA

Input Standby | St

'\I;umTOn Threshold for VistH Vs > Vson 6.2 6.8 7.4 v

| St Rising

$T;?-'§)afﬁil'greshold for VistL 5.6 6.2 6.8 v

Hysteresis Current =IHy StH Vist> VistH 2 HA
IHystL Vist<VistL 35 50 65 RA

Notes:

4. Dynamic maximum current during rising of falling edge.'
5. Step function Vggg = —100 mV _#~ Vggr = +100 mV} for transit time from

6. Step function AV = —100 mV _»~ AV = +100 mV
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Pulse Diagram

Voltage at Cy

Vfr v
) Voltage at Cy
Ver v Vi> Virated > Vi
S,S N\ 1 1 17
t 5 VA7 Ve softstart
y Vik2+)
18
Var ; Voltage alt QsiP1
b ’
1L !
“Voltage at  SIP 2 ||oMax. Possible
Va2 v 9 Fﬁuty Cycle
T H at Virated H
. - H
; 05T 17 15T,
Vssoftstart  SOft Start — Error - ON/OFF
Vv = o °©
N TN LN E
c c w
X—s 515 Ef 1
1'2 T N 4 o W W
To[1 2{34 56 7 b1i)1'11511l1§sec
v | |Duty Cycle (active/disabled) f=—
t max- M_.
’ 12 ' '
0087-2
Ordering Information
Type Ordering Code Package
TDA 4918 A Q67000-A8021 DIP 20
TDA 4918 G Q67000-A8142 SO-20
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TDA 4919 A; G
Bipolar IC for Single-Phase Swntched Mode
Power Supplies with SIPMOS Driver Output

Pin Configuration Pin Definitions
Pin Function
1 GND Q SIP
2 N.C.
(Top View) 3 | SIPMOS driver Q SIP
=) 4 Supply Voltage Vs q sip
Ghnoasie 1[0 20 GNDOV 5 Supply Voltage Vg
NG 2 [T 1119 QOpAmp/IK1 6 ScéféStart Csoft start
7 | VCOCt
asip 3[T 1118 1 opAmp (-) 8 VCO RT
Vsase & OO 1717 10pAmP (+) 9 Ramp Generator Cr
10 Input Standby | St
Vs § 6 -1,
- SO e o 11 | Reference Voltage Vrer
Cuort e 6 [T 1115 +lomes - 12 | InputOvervoltage K 3
€ 10 [T7 1% Re 13 Input Overvoltage K 4
. 14 Ramp Generator Rg
A 801 153 lwka 15 | Input Dynamic Current Limitation K 5 (+)
G 9 1112 tovk 3 16 | Input Dynamic Current Limitation K 5 (—)
1st 10 1] TI 1 Ver 17 | Input Operational Amplifier (+)
18 Input Operational Amplifier (—)
o081 19 Output Operational Amplifier/Input
Comparator
20 GND oV

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.

©Siemens Components, Inc. 10-52 April 1988
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Circuit Description

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

Supply Voltage Vg

The IC enables the output not before the turn-on
threshold (Vs on) at Vg 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 Ig 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 Cy and the
resistor Rt. The charge current at Ct flows continu-
ously and is set with resistor Ry. 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 Rg. 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 the 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.

Z Diode

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.

Corﬁparator 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 Cgpft 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



TDA 4919 A; G

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, Cgott start is discharged with a
current of 2 nA. 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-
uously after the voltage at Cgpit start €Xceeds 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),
VRer Overcurrent, Vg 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.

Standby Input (I St)

This input switches with voitage and current hystere-
sis. The voltage levels for switching from standby to
active operation can be set with an external voitage
divider between Vg-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 kQ resistor is connected between the output
and ground. This resistor holds the SIPMOS transis-
tor reliably disabled during standby operation (under-
voltage at | St). Output Q SIP is connected with the
supply voltage Vg q s)p and with ground via diodes.
The diode connected to Vg q sip routes the capaci-
tive shift currents from the SIPMOS transistor gate
to the filter capacitor at Vg q gjp during turning on
the SmPS supply voltage. The voltage at Vg q 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 —0.7V. 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 approximately 2V, the
output is active low in the disabled state. The func-
tion of the diode connected to Vg q 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 [ ™ax
Supply Voltage
Inputs K1, OpAmp,K3,K4,K5,1St | vg - -03 | 33 [ v
Frequency Generator (VCO)
Voltage at Ry/Ct " Ve, VRT -0.3 6 \
Vet > 6V leT 3 mA
Ramp Generator
Voltage at Cr/RR Ver, VRR —0.3 6 \
Reference Voltage VREF -0.3 6 \'
Output Op Amp Va op amp -0.3 6 v
VQ op amp > 6V 1Q op amp 2 mA
Driver Output Q SIP(1) Vasip -0.3 Vg \'
Q SIP Clamp Diodes at Q SIP lasip -10 10 mA
Vasip > VsorVagip < —0.3V
Soft Start Vc soft start -0.3 6 \"
VG soft start > 6V Ic soft start 100 RA
Junction Temperature Tj ' 125 °C
Storage Temperature Tstg -65 125 °C
Thermal Resistance (System-Air)
TDA 4919 A Rih SA 63 K/W
TDA 4919 G Rith SA 90 K/W
Operating Range
Supply Voltage(2) Vs VsoN 30 \
Frequency Generator (VCO) fvco 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. For Vg on values refer to characteristic data.
Characteristics Vson(1) < Vg < 30V; To = —40°C to +85°C
Parameter Symbol Conditions Limits Units
- Min ] Typ | Max
Current Consumption
Without Load at VRep Is Cr=1nF Ffequency 20 mA
QOP, QSIP Generator with 100 kHz
Standby Operation Ist 3.5 mA
Hysteresis at Vg
Turn-On Threshold for Vg Rising VsH Von-THR = Von-THR H 8.3 9.6 \
Turn-Off Threshold for Vg Falling VsL . 7.6 \
Reference Volitage
Voltage VREF IRer = 1mMA
Ta=25C 2.475 25 2.525 \"
Vg = 15V
Load Current —I|Rer 0 3 mA
Voltage Change AVRep Vg £20% 10 - mV
Voltage Change AVRer Irer £20% 3 mV
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Characteristics Vson(!) < Vg < 30V; Ty = —40°C to +85°C (Continued)

Parameter Symbol Conditions Limits Units
Min | Typ [ Max
Reference Voltage (Continued)
Temperature Response ' AVRepe/AT -0.3 +0.3 mV/k
Response Threshold for lov 7 mA
Irer Overcurrent
Short-Circuit Current Isc VRer = OV 10 mA
Frequency Generator (VCO)
Frequency Range fvco 300 kHz
Frequency Change Af/fo Vg £20% 1 %
Tolerance Af/fo Ct = 0.2nF
Rt = 50 k2 -7 +7 | %
Ta = 25°C
Charging Current for C'T IRT IRT = VREF/RT 0 4 mA
(perm) = Current at Pin Ry
Discharging Current for Ct ldch Internally Fixed 2 mA
Ct Range(2) 1000 nF
Upper Switching Threshold Vy 5 \
Lower Switching Threshold \ 2 \
Ramp Generator
Frequency Range R 300 kHz
Maximum Voltage at Cg VCRH 5.5 \'
Minimum Voltage at Cg VCeRL 1.65 1.8 1.95 \]
Charging Current for C{R leh VRR Approx. 0.7V 0 3 mA
(perm) = Current at Pin Ry
Discharging Current for Cr ldeh Internally Fixed 3 mA
Ratio Irr/ICR charge IrRr = 0.5mA 0.95 1.1
Comparator K 1
Input Current 4 hki 2 pA
Turn-(?ﬁ pelay Time(®) (Signal 500 ns
Transit Time Input K 1 to Q SIP)
oot ™ : ow | v
Operational Amplifier .
Open-Loop Voltage Gain Gyvo ) 60 80 dB
Input Offset Voltage Vio Pin 10 n.c. -10 +10 mV
Input Current =i op amp 2 HA
Common-Mode Input Vic 0 4 v
Voltage Range
Output Current 1Q op amp 0 2 mA
Output Voltage Range Va op amp 0OmA <lIg <2mA 0.5 VeRH \
Transition Frequency fr 3 MHz
Transition Phase T 120 degrees
Notes:

1. Vg on means that Vg yigH has been exceeded, while Vs | ow has not yet been exceeded.

2. Ct = 0.2 nF corresponds to a fall time of 0.2 ps (+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 _»~ AV = +100 mV, for transit time from input comparator to Q SIP.
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Characteristics Vgon(!) < Vg < 30V; Ta = —40°C to +85°C (Continued)

Parameter Symbol Conditions Limits Units
Min I Typ | Max

Operational Amplifier (Continued)

Temperaturé Coefficient of Vo TC —-30 +30 pV/K

Source Current at Q Op Amp lop amp 0.5V < Vg < 5.5V 120 pA

Soft Start

Charging Current for Cgoft start —lch 6 wA

Discharging Current for Csoft start ldch 2 pA

Upper Limiting Voltage Viim 5 \

Switching Voltage of K 2 VK2 1.5 Vv

Dynamic Current Limitation K 5

Input Current —lpyN 2 pA

Input Offset Voltage Vio —-10 +10 mV

Common odent 0 ve-s | v

Turn-Off Delay Time(6) t :taéeg 'I';oad 3nF 250 400 ns

Undervoltage K 4

Input Current at K 4 —hka 0.2 nA

Switching Voltage at K 4 Vsw VRer VREF v

—10mV + 10 mV

Hysteresis Current lHyaH V(+K4) Vsw 12 18 25 pA
lhyaL V(+K4) Vsw 0.1 RA

Turn-Off Delay Time(®) t 3 us

Overvoltage K 3

Input Current —lik3 0.2 pA

Switching Voltage Vsw VREF VRerF v

- 10mV + 10 mV

Turn-Off Delay Time(®) t 3 ps

Hysteresis Current —IHy3H V(-k3) > Vsw 7 10 13 pA
~lHyaL V(-k3) < Vsw 0.1 pA

Output Driver Q SIP ‘

Output Voltage High VaH lasip = —300 mA Vg —3 \

Output Voltage Low VaL lasip = +300 mA 21 v
VaL lasip = +10mA 1.4 \

Output Current lasip Cqsip = 10nF 500 700 mA®@)
—losip 300 500 mA®)

Input Standby | St

zurn-On Threshold for VistH Vs > Vson 63 6.9 75 ' v

| St Rising

’\I;Iu;r: FOaflf“'rl;greshold for VistL 5.6 6.2 6.8 v

Hysteresis Current —lHystH Vist > VistH 2 pA
IHy stL Vist <VistL 35 50 65 nA

Notes: ‘

4. Dynamic maximum current during rising of falling edge.
5. Step function VRgr = —100 mV _¢~ Vggg = + 100 mV} for transit time from

6. Step function AV = —100 mV _#~ AV = +100 mV
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TDA 4919 A; G

Pulse Diagram

Ver V| Voltage at Cr
0 Vesotstant ‘é > — o -
Voltage at Cq R [<) \ § 3
Vea ¥ 42 Viea 7 i LA ) —)
' 5 A T Vet sun 1‘: ] — "\ u“.l.@
P - Iflal.sé'l 910 11 1213 14 155
18 v Duty Cycle —t
0 - 'mux- p——tf
lee— Max. Possible
Voltage at Duty Cycle
Qsip at Virated I
Vasie V ° 2 —t
' 0088-4
1 L
N 0ST 17 157 —et
Soft Start — Error — ON/OFF
0088-2
Ordering Information
Type Ordering Code Package
TDA 4919 G Q67000-A8018 SO-20L
TDA 4919 A Q67000-A8143 P-DIP 20
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SIEMENS

TLE 4950
Current Monitoring IC

e Input Currents Max. 25 pA, Meaning That
Protective Resistors Can Be Connected in
Series

e Effective Protection against Destruction by
Voltage Surges in Automobiles

¢ Range of Supply Voltage 4.5V to 32V
o DIP 14 or SO 14 Package (TLE 4950 T)

ey
N
Vv

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

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

® Temperature Range —40°C to +125°C

Pin Configuration

(Top View)

r:]u
113
112
skl
110
nj)
s

N Vs W N -

0110-8

Pin Definitions
Pin Symbol Function
1 Q1 Output 1
2 A1 Input A1
3 B1 Input B1
4 Q2 Output 2
5 A2 Input A2
6 B2 Input B2
7 Og GND
8 Q3 Output 3
9 A3 Input A3
10 B3 Input B3
11 Q4 Output 4
12 A4 Input A4
13 B4 Input B4
14 Vs Supply Voitage

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 famps
by means of the voltage drops across shunt resistors (Rg) 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

Q1

%
:: %%Dﬁ‘
ﬁf%D{?
::E%DQ‘
::”ﬁ[?@—

0110-2

Current Monitoring of:
® Filament Lamps

® Electric Motors

® Relays

® Glow Plugs

® Circuits

Especially Suitable for:
® Automotive Electronics
® [ndustrial Plants

Circuit Description

The IC incorporates four identical comparator cir-
cuits. Each of these functional blocks has two equiv-
alent inputs and an open-collector output Q. If the
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-
put can go H independent of the differential input
voltage.

For an input voltage of <2.5V the output is securely
off-state.
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TLE 4950

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 Tp of
—40°C to +125°C.

Supply Voltage (Vg) .............. —0.5Vto +32V
Input Voltages (VA,B) - -+ ovvvvnn —0.5V to +32V
Output Voltages (V@) .. ..o vvnt e —0.5Vto +32V
Current through Protective Structures:

On Inputs A, B

(t<2ms)(lgag) --vv---- —200 mA to +200 mA

On Inputs A, B

(t<200ms)(Isap) -------- —50mA to +50 mA

On Supply Pin Vg

(t<2ms)(gyg).-....... —600 mA to +600 mA

On Output Q

t<2ms)(isg) .-cvvn... —400 mA to +400 mA

Voltage Surges Permissible Short-Term with Series
Resistors Rp:

+VaByvsa = lsaBvga X Rpapvga + 32V
—VaBvsa = —lsaBvsQ X RPABVgQ

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.

bperating 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 (Vg) .......ovvvevinn. 4.5V to 32V

Ambient Temperature (Tp) ...... —40°Cto +125°C

Common-Mode Input Range (Vg))
(IndependentofVg) ................. 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.

Supply Voltage; Vg = 10V to 16V, Ambient Temperature; To = —30°C to +110°C

Parameter Symbol c‘:’est" Limits Units
reu Min Typ Max

Current Consumption Is

Q1 =Q2=Q3=Q4=H 1 3 mA

Q1=Q2=Q3=Q4=1L 8 mA
Switching Threshold

with Rp = 1k; Vg = 13.5V Vpist* 7 14 20 mV

withoutRp Vg = 13.5V Vpit* 1 4 8 12 mV
Input Current IaB

VA = Vg 1 25 pA
Output Saturation Voltage Var

Ig = 30 mA 1 04 '
Output Leakage Current laH

VgH = 32V 1 10 rA

*Vpitt = [Va — Vsl
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TLE 4950

Diagrams
AV (mV) Rpag =3k
Tza_ RN . . R S A . . L Reag=25k
2 . /
|, Rea,8 =2k
204 - .. . / " LReag=15k
A
18+ - . /
16 < e e e e // L Rpag =1k
[V e . ,//
L Rpa, = 0.5k
12 - P . . RN L. /
. ' L Rpag =0
*] ﬂ//
6 N
4 N R
AV=2.6+195Rp+0.4Vs+0.3Rp Vs
24 - - (AVin mV,Rpin kQ, Vs in V)
| >
10 13.5 16

Differential Switching Voltage AV = (Supply Voltage Vs) e
Parameter: Protective Resistors On
Inputs Rpa 8
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

Vs

Vpift
Vq

Vai %

0110~3
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TLE 4950

Test Circuit 2

Ia R ‘
Voutf
Vo
% R ° :

Vai ‘ s

0110-4
Application Circuits
Difference Measurement
+ 12V (vehicle electrical system)
Lamp Currents Same: Q=H
Lamp Currents Not Same: Q =L
'0110-5

Absolute-Value Measurement

+ 12 V (vehicle electrical system)

Lamp OK: Q
Lamp Defective: Q

L
H

0110-6
Recommended Protective Resistors: RPA,B = 1 kQ
RPVS = 1000
RPQ = 5000
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TLE 4950

Application Circuits (Continued)

Voltage Supply Separate from Vehicle Supply

+ 12 V (vehicle electrical system) 45<Vs<32V

RQ (value depends on
required output current)

Recommended Protective Resistors: Rpag = 1kQ

With this application circuit it is also possible to prevent a so-called load dump (Rpa g may have to be chosen somewhat
larger, see dimensioning notes under maximum ratings).

0110-7

Ordering Iinformation

Type Ordering Code Package
TLE 4950 Q 67000-A8171 DIP 14
TLE4950T -| Q67000-A8172 SO 14
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Package Outlines

Plastic flatpack, 3 pins Mikropack, 3 pins
o] 66501 p— 0.5:008 082 v ‘ 0.6 max
2 Sensor . -0 max,
L'E‘ | Position
_ T Tol;mncne n * o
< e il X Direction
© . Markin I
3 r T\ *01mm Side 9 s &
NMarking Side 3
e 3 WE] 003 min|
g ‘;3_—- -3
5 ~ “‘b ~
™\ r=3
[
2 T T
I-.'
Approx. weight 0.1 g W75
Miniature plastic package Plastic power package, similar to TO-220
6 pins (with cooling strip and 7 pins)
0.2max 10408 gy e— &
B
T r
v ’ Ar
] ]
21005 ” -
Lot —
2.025 I 154205
rox. weight 0.
Approx weight0.1 g 1781 8.8,
28,71 l .

f
Il

=65

ﬁ
2

0.4-0.

127 _J Lt_y,s
i‘ J 45405 lﬂ-
6x1,27 = 7,62 ¢——ga 205 —M




Package Outlines

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

1.5 max
Rt

0450y | o12

—" ‘E.sr*
—

8 5

[}
10 .07 0.4 max

Approx. weight 0.7 g

Mlnlature plastic package SO-‘8 pins

Approx. weight 0.15 g

l; ——[m.z I-—iu

Plastic power package with cooling fin
and 9 pins, SIP

——218 max——y

B

11%4%*2

202-amf

o’/k.o.i

4—1‘.3:MJ

T

2
A
h————22,7. 0 3———={ .2-02
Approx. weight 1.9g
Mikropack, 9 pins
B 04

et . ¢

. e § ?

a1 r';;\\:\ K —._.—_f.-—- I

H 1 r N E

VY T ~ = ) 4

i 30 i
N
M - - N
1 = R
=20 3§ N

3 -\
Fl o @ »| W 5!
2 | | ;

tl < >

E i W 5 :

’ - ’

f = 3 :

\ L .f""- (0] ]

Ceaaalllllll ! ;

’

- ;

:

B :

(1]
20V |
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Package Outlines

Plastic plug-in package, 14 pins, DIP
20 A 14 DIN 41866 n - 76%02 r
- P 4,2 max
0.5min
35£03 0,25 0.1
0.45-0.1
> & L 6.4.9,
1.5max =12
€= 76 12
2,54

Approx. weight 1.1g

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

LLRA'L ’
{-8.8-0 3-o]
Approx. weight0.13 g
Plastic package, P-DIP, 16 pins Ceramic package, C-DIP, 16 pins
20 A 16 DIN 41866
R
HEE
~+ g? =3
—] [ -] - " 0‘25_‘21-_
254 15max 04501 =13 762206 e

9

16

L‘—ZQ .05

Approx. weight 1.4 g

Approx. weight 1.2g
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Package Outlines

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

Approx. weight13 g

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

Approx. weight 1.5 g

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

1 10
[e—12.8.¢3-
Approx. weight 0.6 g

11-4

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

ol b ]
0451 15max 256
Y

1 1 [0‘
e —278.03 _ﬂ .4 max

Approx. weight2.1g




Package Outlines

Plastic package, P-DIP, 24 pins

20 B 24 DIN 41866
_i 15\25:&2———]
- .!i g
4
" SRRy
256  15max 0.45%01 Y]

Approx. welght 2.5 g

Ceramic package, C-DIP, 24 pins
E J,‘
g ,% g
3
&
o e o e " °25';L
W13 15max 256 045" 15.24208 —ol
% E]
[e]
1 - ]
e 3154y - ———
Approx. weight3 g

20 B 28 DIN 41866

Plastic package, P-DIP, 28 pins

I——15.zmz-——l :’

S.imox

"_F_] o5min
i3

35.9.04

Approx. weight3 g
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Package Outlines

Plastic packaﬁe, LCC, 28 pin

050 TYP.,
045 Nﬁi‘f” 085
e o :
7'°f"'! gi=lals 1nnnv |
T o+
4902.005] [ u|
452 £ +- =1
O ]
E 3.0‘15'
i mam u‘lstlu.l‘.).llsl:l_“_ T
.490.005

.188 DIA X .005 DEEP
(EJECTOR PIN)

X .020 DEEP

045 %
.062 DIA

020 MIN.
- 104
172

Plastic package, P-DIP, 40 pins
20 B 40 DIN 41866

=

B
=

+01
2.54 1.5max .45 =13
0

Approx. weight 5.9 g

-
= ?

By

]

bl

~
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Package Outlines

Ceramic package, C-DIP, 40 pins

0.25°""
W e ean | =15 20:00—
D
Falin e e ek =
515.15:
Approx. weight6.8 g

Mikropack, 16mm, 40 pins (SMD)
20 B 40 DIN 41866

L

)

TITITT
)

u

19 4
12,4

u

06 max

TITTITT
Lo

- ATITIMLLTTL AN AR — o

,f.: Srdeded = N
1‘;- i i
Feyry 3 l
B 1] L L —

Wy, v
S=NARNNARRAE
0 I T
i :
b o !m @
—Jos—
12.4
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Package Outlines

Plastic package, 44 pins, PLCC (SMD)

I\ hb
Lan

S

_....._T.__

ey
f—16.7-02——*
re——177.03 —

hdabed o Rl

—

127 081max

0.63:01 .
j—— -

0.5 min,

355
438203

Mikropack, 16 mm, 64 pins (SMD)

1.4
08 -
™ 05 8
1
0.2
16} 1

=R S\ ) 6
b TR 2 )
’] (“.
3 e
C -] N
c 1 ) 3
, <}
32 RN = ﬁl
=7 7 S
EL 38 = i R == -
| TIL] I's
f CRPRIRIRIRIRIRinininininininins f
33 L8
g
@
i O O O
.6 max
[1ome

0.03min

0.6 max
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Package Outlines

Plastic package, 68 pins, PLCC (SMD)

2515203 a

H-
-
H-
h-

>
—P
[]
oI
!
)
>l
—P|

25,15 ‘C;
03 -g
L

1
HEUBUROBRUBUBURURD
T

2821
203 -g

PA3 ¢

)
UBUBURHABURURORL
LABNN Jams 2uge s a4

J-T'wwwuﬂwwww ‘
weight4 0 »
—b

Dimensionsinmm 127 0,74 £ 0,07

< 4,64 £ 045

11-9






Siemens Components, Inc.

Semiconductor Group
U.S. Regieral
Sales Offices

= Siemens Components, Inc.
103 Carnegie Ctr.
Suite 307
Princeton, NJ 08540
= (609) 987-0083

= Siemens Components, Inc.
2 Lowell Research Ctr. Dr.
Suite 105
Lowell, MA 01852
@« (617) 454-0113

= Siemens Components, Inc.
6575 The Corners Parkway
Suite 210
Norcross, GA 30092
& (404) 449-3981

= Siemens Components, Inc.
5600 North River Rd.
Suite 735
Rosemont, L 60018
= (312) 692-5000

= Siemens Components, Inc.
39111 W. Six Mile Rd.
Suite 138
Livonia, MI 48152
= (313) 591-7238

= Siemens Components, Inc.
3003 LBJ Freeway, #204
Dallas, TX 75234
= (214) 620-2294

= Siemens Components, Inc.
19000 Homestead Rd.
Cupertino, CA 95014
= (408) 725-3586

= Siemens Components, Inc.
625 The City Dr. South
Suite 320
Orange, CA 92668
= (714) 385-1274

= Siemens Components, Inc.
20750 Ventura Blvd.
Suite 300
Woodland Hills, CA 91364
* (818) 883-4653/4658

Issued by Integrated Circuits
2191 Laurelwood Road, Santa Clara, CA 95054 (408) 980-4500
Siemens Components, Inc. CG/2000-299-1218

Printed in U.S.A.
15K 0588 RRD TL




