SIEMENS

SMPS - IC with SIPMOS Driver Output TDA 4918
TDA 4919
Features Bipolar IC

@ Switching frequency up to 300 kHz (TDA 4919)
or 150 kHz (TDA 4918)

® Push-pull output driver with + 700 mA/— 500mA
@ Separate GND for the driver outputs
® Feed-forward control
@ Soft start
® Hysteresis adjustable at overvoltage and
undervoltage comparator VPDOS091
® Current-saving starting circuit P-DIP-20-1
@ Current mode and voltage mode operation
are possible
Type Ordering Code Package

ETDA 4918 A | Q67000-A8021 | P-DIP-20-1
EHTDA4918G |Q67000-A8142 | P-DS0-20-1 (SMD)
TDA 4919 A | Q67000-A8143 | P-DIP-20-1
ETDA 4919 G | Q67000-A8018  |P-DSO-20-1 (SMD) | P-DS0O-20-1

VPS05094

Functional Description

The versatile switch-mode power supply ICs for the direct control of SIPMOS power
transistors comprise digital and analog functions. These functions are required for the
design of high-quality flyback and forward converters during single-phase and push-puli
operation in normal, half-bridge and full-bridge configurations. The ICs can also be used
for transformerless voltage multipliers and speed-controlled motors. Malfunctions in the
electrical operation of the switch-mode power supply are recognized by on-chip
comparators which activate protective functions. The TDA 4918 has two driver outputs for
push-pull switch-mode power supplies, as well as single-phase SMPS with a duty cycle
limitation of 50 %. The TDA 4919 with a driver output is suitable for single-ended SMPS
with duty cycles of up to 100 % approximately.
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SIEMENS TDA 4918

TDA 4919
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Pin Definitions and Functions

Pin Symbol Function

1 GND Q SIP |Ground driver

2 Q SIP1 SIPMOS driver 1 (only TDA 4918)
3 Q SIP2 SIPMOS driver 2

4 Vs QSIP Supply voltage driver

5 Vs Supply voltage

6 C sof: stant Soft start

7 Cr Frequency generator

8 Rt Frequency generator

9 Cr Ramp generator

10 | ST Input standby

11 V ReF Reference voitage

12 | OK3 Input overvolitage

13 | UK4 Input undervoltage

14 Rn Ramp generator

15 + Jovnks Dyn. current limitation

16 - Jovnks Dyn. current limitation

17 | Op Amp (+) |Input operational amplifier
18 | Op Amp (-) | Input operational amplifier
19 Q Op Amp/IK1| Output operational amplifier Q Op Amp / input comparator
20 GND Ground
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TDA 4919

Functional Description

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

Supply Voltage Vs

The IC enables the two outputs not before the turn-on threshold (Vson) at Vs is exceeded.
The duty cycle (active time/disable time) at the enabled outputs can then rise from zero to
the value set with K1 in the time specified by the soft start.

An undervoltage at the standby input causes the current consumption s to remain at the
very low standby current leve! independent of the voltage Vs.

Voltage Controlled Oscillator (VCO)

The VCO is connected with the capacitor C v and the resistor R+. The charge current at C+
flows continuously and is set with resistor R+. The discharge current 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 discharging the ramp generator capacitance. Additionally, the trigger
signal is routed to other parts of the IC.

Ramp Generator

The ramp generator is triggered by the VCO and TDA 4919 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 K1. The slope of the
rising edge is adjusted via the current by means of Rr. This provides the possibility of an
additional superimposed control of the output duty cycle. This control capability (feed-
forward control) permits the compensation of known interference (e.g. input voltage
ripple). A superimposed load current control (current mode control) however, can also
be implemented.

Push-Pull Flipflop (only TDA 4918)

The push-pull flipflop is switched by the falling edge of the VCO. This ensures that only
one output of the two SIPMOS driver outputs is enabled at a time.
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Comparator K1 (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 ot the rising
sawtooth edge {minus input) exceeds the lower level of the two plus inputs, the currently
active output is disabled via the turn-off flipfltop. 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 amplified variations of the voltage to be regulated to the free plus input of
comparator K1. A voltage change is thus converted to a duty cycle change.

Turn-OFF Flipfiop

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 outputs are enabled. Upon an error signal from K5 or upon a turn-off signal from K1 the
flipflop disables the outputs.

Z-Diode

The Z-diode limits the voltage at capacitor Csorstar t0 @ maximum of 5 V. The ramp
generator voltage can reach 5.5 V. For an appropriate slope of the rising ramp generator
edge, the duty cycle can be limited to a desired maximum value. This can be a possible
advantage in flyback converter operation.

Comparator K2

The comparator has its switching threshold at 1.5 V at the plus input, and with its output it
sets the error flipflop if the voltage at capacitor C sonsan is below 1.5 V. 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 K1 plus inputs - compared with the ramp generator
voltage - is a measure for the duty cycle at the output. At component turn-on, the voltage
at capacitor Csortsan is egual to 0. As long as no error exists, the capacitor will be charged
to the maximum value of 5V with a current of 6uA.

In the case of an error, Csonstan is discharged with a current of 2 yA. The currently active
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 outputs are enabled if no reset
signal is pending at the same time. As the minimum ramp generator voltage, however, is
1.8 V, the duty cycle at the outputs is actually only increased slowly and continuously
after the voltage at C sottsan €xceeds 1.8 V.
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TDA 4919

Error Flipflop

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

Comparators K3 (Overvoltage), K4 (Undervoltage), Vrer Overcurrent,
Vs Undervoltage

These are error detectors that on error cause the error flipflop to immediately disable the
outputs. After elimination of the error, the duty cycle is raised again using the soft start.
Upon overvoltage, a current is impressed at the inputs of K3 and K4, that can be used to
enable an adjustable hysteresis or a holding function. 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 K3 or K4. In the undervoltage case, the set current
flows at K4 into the component in the technical direction of current flow, with overvoltage
at K3 out of the component.

Comparator K5 (Dynamic Current Limiter)

K5 serves to recognize overcurrents at the switching 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
occurrence of an error and disabling of the outputs is only 250 ns.

Standby Input (I ST)

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

In standby mode the component has a much lower current consumption compared to
active operation. The outputs are then active low.

Should the component be operated by means of feedback supply from the switch-mode
power supply, the starting phase can optimally be dimensioned.

Reference Voltage (V rer)

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. The voltage source is short-circuit proof to
ground.
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TDA 4919

SIPMOS Driver Outputs (Q SIP)
TDA 4918

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 generator is equal to the minimum duration during which both outputs are
simultaneously low.

TDA 4919

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

The output drivers are designed as a push-pull stage. The output current is internally
limited to the specified values.

A 10 kQ resistor is connected between the output and ground. This resistor holds the
SIPMOS transistor reliably disabled during standby operation (undervoltage at pin | St).

Output Q SIP is connected with the supply voltage Vsasr and with ground via diodes.

The diode connected to Vs routes the capacitive shift currents from the SIPMOS transistor
gate to the filter capacitor at Vs during turning on the SMPS supply voltage. The voltage at
Vs can reach approximately 2.3 V without the SIPMOS transistor being turned on.

The diode connected to ground connects negative voltages at Q SIP to — 0.7 V. This
provides an unimpeded flow off of capacitive currents occurring during voltage break-
down at the SIPMOS transistor drain connection.

For supply voltages starting at approx. 2 V, both outputs are active low in the disabled
state. The function of the diode connected to Vs is then taken over by the pull-down
source.

The maximum output voltage is limited by the respectively lowest value of Vs Vso se oOr an
internal Z-diode. The internal Z-diode limits the voltage at Q SIP to typ. 20 V.
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TDA 4919
Absolute Maximum Ratings
TAa=—40t085°C
Parameter Symbol Limit Values Unit
min. max.
Supply voltage Vsosip, Vs -03 33 vV
Inputs Op Amp, K3, K5, | ST Vi -03 33 Vv
Input K4 Vi -0.3 Vs Vv
Frequency Generator (VCO)
Voltage atRt; Ct Ver, Var -0.3 6 vV
Currentat Cr It 3 mA
Ver>BV
Ramp Generator
Crinput Ver -0.3 6 Vv
R = input I rr 0 3 mA
Reference voltage V Rer -03 6 \%
OUtpUt Op Amp Voopamp -0.3 6 V
Vaopamp > 6V f Qopamp 2 mA
Driver output Q SIP " Vasie -0.3 Vsasip Vv
Q SIP clamp dicdes losp -100 100 mA
Vasie> Vs or Vasp<— 0.3V
Soft start V ¢ soft start -0.3 6 Y
VCsotsian > 6 V I ¢ soft stant 0 100 }lA
Junction temperature Ti 150 C
Storage temperature Tstg -65 125 C
Thermal resistance
system - ar P-DIP-20 R nsa 60 K/W
P-DSQO-20 Rihsa | 90 K/W

The characteristics refer to both the pins connected to ground.
1) With this, the max. power dissipation or junction temperature must be taken into account!
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TDA 4919
Operating Range
Parameter Symbol Limit Values Unit
min. max.
Supply voltage Vs Vson 30 Y
) Vsasip _ 30 Vv
Frequency generator (VCO) fveo 300 kHz
Ramp generator fr 300 kHz
Ambient temperature Ta - 40 85 'C
Ground QSIP VGNDA SIP -0.3 0.5 Vv
Characteristics
Vson< Vs <30V, Ta=-40t0 85°C
Parameter Symbol Limit Values Unit ' Test Condition
min. | typ. max.
Current consumption
without load at Veer
Q op amp, Q SIP 1/2 Is 6 18 mA | Cr=1nF
frequency
generator
with 100 kHz
outputs active
Standby operation Ist 3.5 mA |Vs=20V
Hysteresis at Vs
Turn-on threshold for
Vsrising Vsn 9.6 \ Vist > Visth
Turn-off threshold for
Vsfalling Vs 7.8 lV

The characteristics refer to both the pins connected tc ground.
1) For Vson values refer to characteristic data.
2} Vson means that Vs migr has been exceeded, while Vs Low has not yet been undercut.
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TDA 4919

Characteristics (cont’d)

Vson < Vs <30V, Ta=—-401t085°C

Parameter Symbol Limit Values Unit | Test Condition

min. |typ. max.

Reference

Voltage Vrer 2475 |25 2.525 |V ITrer= 1TMA
Ta=25"C
Vs=15V

Load current — I rer 0 3 mA

Voltage change AV ReF 10 mV | Trer= 1TMA +£20%

Voltage change AV rer 3 mV | Vs=15V +20%

Temperature response AVeer/ | —0.3 0.3 mV/K

ATA

Response threshold for

Vrer overcurrent —Irero | 4 7 10 mA

Frequency Generator (VCO)

Frequency range fvco 300 kHz

Frequency change Af/fvco 1 Y% Vs=15V +20%

Tolerance Atfvco  |=7 7 % Cr=1nF
fvco = 100 kHz;
Ta=25"C

Charge current for

Ct(perm.)

=currentatpin Rt —Iar 0 1 mA | IrT= VrermT

Discharge current for Crt ! gen 2 mA | internally fixed

C1range 0.47 68 nF2

Dead time T 350 450 ns C 1= 470 pF,
fveo= 100 kHz

400 500 ns? | Cr=470 pF,

fveo =300 kHz

1} Vson means that Vs nicH has been exceeded, while Vs Low has not yet been undercut.
2) The time of the falling edge (fall time) is proportional to C, if the discharge current largely exceeds the
charge current. The fall time is proportional to the minimum dead time at the outputs.
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TDA 4919
Characteristics (cont'd)
Vson< Vs<30V", Ta=—401085°C
Parameter Symbol Limit Values Unit |Test Condition
min. |typ. max.
Ramp Generator n
Frequency range fr 300 kHz
Maximum voltage at Cr VeRH 54 6.1 6.7 i
Minimum voltage at Cr Vet 1.65 1.8 1.95 vV
Charge current for Cr
(perm) = current at pin Rr Ien 0 1 mA | Ver approx. 0.7 V
Discharge current for Cr {den 1.3 2 2.7 mA |internally fixed
Ratio I ra/lchcharge 0.95 1.1 Irrn=0.5mA
Capacitance Cr 100 pF
Duty cycle
(active time/
period at output) tv 5/20
Temperature coefficient
of duty cycle Tc 0.2 %/K
Comparator K1
Input current — [k 2 pA
Common-mode input
voltage range Vic 0 Vern |V
Turn-OFF delay time t 500 ns2 | Rated load 3 nF
at Q SIP

1) Vson means that VsHen has been exceeded, while Vs wow has not yet been undercut.
2) Step tunction Vrer = — 100 mV _» Vrer = + 100 mV (for transit time from input comparator to Q SIP)
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Characteristics (cont'd)

Vson< Vs <30V, Ta=—40to 85°C

Parameter Symbol Limit Values Unit | Test Condition
min. |typ. max.

Operational Amplifier

Open-loop voltage gain G vo 60 80 dB

Input offset voltage Vio -10 10 mV  |Pin19n.c.

Input current — lopamp 2 nA

Common-mode input

voltage range Vic 4 vV

Output current TQopamp 2 mA

Output voltage range Va 0.5 Vern |V OmA</o<2mA

Transition frequency fr 3 mHz

Transition phase oT 120 deg.

Temperature coefficient uV/K |Pin19n.c;

of Vio TC -30 30 Vie=3V

Source current

at Q Op Amp Iopamp |70 100 130 |[vA |05V <Va<Vonrn

Soft Start

Charge current for C soft stan Icn 4 6 8 uA

Discharge current

for C soft stant Tach HA

Upper limiting voltage Viim 4.8 \

Switching voltage of K2 Ve 1.3 1.5 1.7 \

1) Vson means that VsHeH has been exceeded, while Vs Low has not yet been undercut.
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TDA 4919
Characteristics (cont'd)
Vson< V<30V, Ta=-401t085°C
Parameter Symbol Limit Values Unit | Test Condition
min. typ. max.
Dynamic Current Limitation K5
Input current —fow |—-10 2 uA
input offset voltage Vio 10 mV
Common-mode input Vic 0 Vs-3 |V
voltage range
Turn-OFF delay time f 250 400 ns2 | Rated load 3 nF
at QSIP
Undervoltage K4
Input current at K4 — k4 0.2 uA
Switching voltage at K4 Vow Vrer VRer v
- 0.01 + 0.01
Hysteresis current Tryan 11 17 22 uA Vieray < Vaw
ThyaL 0.1 nA Vieka) > Vsw
Turn-OFF delay time ! 3 ps?
Overvoltage K3
Input current o ALE 0.2 pA
Switching voltage Vow VRer Veee |V
-0.01 +0.01
Turn-OFF delay time ! 3 us?
Hysteresis current —Iwysn |6 9 12 uA Vi-ke) > Vsw
—fuyaL 0.1 uA Vi-ke) < Vsw

1} Vson means that Vsnar has been exceeded, while Vs Low has not yet been undercut.
2] Step function Vrer = — 100 mV _* Vgrer = + 100 mV (for transit time from input comparater to Q SIP)
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TDA 4919
Characteristics {cont'd}
Vson« Vs <40V Ta=—-40t0 85°C
Parameter Symbol Limit Values Unit | Test Condition
min. | typ. max.
Output Driver QSIP 1/2
H-output voltage VaH Ve—3 | lasr = — 250 mA;

Y
Vs = Vsasrp
L-output voltage VoL 2.1 \ Tase = + 250mMA,;
Vs =Vsase
\' fasr =+ 10mA;
Vs =Vsose

Var 1.4

Output current Tasp 500 700 MA2} [ Case = 10 nF;
—lasr | 300 500 mA2| Ws = Vsaspr=20 V
lasrP 600 mA2)| rCasie = 10 nF;
—fask 500 mA2| LWs = Vsogsp =15V
lase 400 mA2)|  Casre = 10NF;
—[asp 400 mA2)| Ws = Vsaspr =10V

Input Standby IST

Turn-ON threshold for Vs > Vson;
VisT rising VistH 6.1 6.8 75 v Ta=25°C
Temperature response AVISTH/AT -0.023 %/K

Turn-OFF threshold for

Vst falling VisTH 5.5 6.1 6.7 \Y
Temperature response AVIsIUAT 0.047 %/K
Hysteresis current — Iry1sTH 2 uA VisT > VisTh
THyisTL VistL < Vist € VisTH;
35 50 65 WA | Ta=25°C
Temperature response A TwyisT 0.01 %/K
AT

1) Vson means that VsHaH has been exceeded, white Vs Low has not yet been undercut.
2) Dynamic maximum current during rising or falling edge.
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Diagrams

Typical temperature dependance of the frequency generator at different Cr values.

IEDOG3E
0.0006 - —
e T T T
fi T i (T
00004 e
e
il G=1onFilE
, : il H 11 .
Rk / Hy o b
—’__:_/ *l‘3.3nFi ;
0 JHE T |
i HANE e
A i
-00002 SHIGIS S 'f“/ i
-0.0004| | -S\ﬁ Lo
i 4 !
™\ 470pF
|
~00006 . [\ ™~
1 10 100 kHz 1000
fOSC -
f« = Frequency at room temperature
fw = Frequency at thermal increase
Semiconductor Group 155

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/6139666/tda4919.html

SIEMENS

TDA 4918
TDA 4919

Soft Start/Error/ON-OFF
h=l )
2 2
y | Voltage at Leotrsrerr 28 | 2
& SE ¢ SE -
i & o S wo S
5_.
18 AN
15 >
0 T T T T T T T T T T T
0 2 3 4 7(B 9 110 11 12 13 14 15s
f
Duty Cycle (active period)
max.—
1 I I T 1 T T T T
¢ 1 2 3 4 7 8 9 10 11 12 13 14 15s
——t
1EDOGY19
Pulse Diagram
Semiconductor Group 156

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/6139666/tda4919.html

SIEMENS TDA 4918

TDA 4919
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TDA 4919
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