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Off-Line SMPS Controller with
600 V Sense CoolMOS™ on Board

Overview

1.1 Features

PWM controller + sense CoolMQOS attached in
one compact package

600 V avalanche rugged CoolMOS

TDA 16831-4

CooISET

—)

S

Typical Rpgo, = 0.5 ... 3.5 Q at T; = 25°C P-DIP-8-6

Only 4 active Pins

Standard DIP-8 Package for

Output Power <40 W

Only few external components required

Low start up current

Current moFc)je control {ﬁ\

Input Undervoltage Lockout

Max. Duty Cycle limitation
e Thermal éhu};down P-DSO-14-11
* Modulated Gate Drive for low EMI
Type Ordering Code Package
TDA 16831 Q67000-A9420 P-DIP-8-6
TDA 16832 Discontiued” P-DIP-8-6
TDA 16833 Q67000-A9389 P-DIP-8-6
TDA 16834 Discontiued” P-DIP-8-6
TDA 16831G Q67000-A9421 P-DSO-14-11
TDA 16832G Discontiued” P-DSO-14-11
TDA 16833G Q67000-A9419 P-DSO-14-11

Y Last ordering:28.02.2003
Last delivery:31.08.2003
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Device Output Power Range/Required Heatsink"
V., = 85-270 VAC V., = 190-265 VAC
TDA 16831 10 W/ no heatsink 10 W / no heatsink
TDA 16832 20W /6 cm? 20 W/ no heatsink
TDA 16833 30W/3cm? 40 W / no heatsink
TDA 16834 40 W /3 cm? 40 W / no heatsink
TDA 16831G 10 W / no heatsink 10 W / no heatsink
TDA 16832G 20W /8 cm? 20 W/ no heatsink
TDA 16833G 20 W/ no heatsink 40 W /3 cm?
" T,=70°C
Version 2.0 8 Aug 2002
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1.2 Pin Configurations

1.2.1 P-DIP-8-6 for Applications with Pgyr <40 W: TDA 16831/2/3/4

L1
NC. [ |1 8| | GND
FB I: 2 7 :I Vee
NG. [ |3 6| | NC.
D[4 5/ ]D
AEP02782
Figure 1 TDA 16831/2/3/4
Pin Definitions and Functions
Pin Symbol Function
1 N.C. Not Connected
2 FB PWM Feedback Input
3 N.C. Not Connected
4 D 600 V Drain CoolMOS
5 D 600 V Drain CoolMOS
6 N.C. Not Connected
7 Vee PWM Supply Voltage
8 GND PWM GND and Source of CoolMOS

Version 2.0 6 8 Aug 2002
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Overview

1.2.2 P-DSO-14-11 for Applications with Pq,r <20 W: TDA 16831G/2G/3G

GND ] 1|O 14|11 GND
FB 1] 2 13 Ve
N.C. T3 121 N.C.
N.C. (114 11D N.C.
D 5 10 D
D ]6 9 D
D 7 8[m D
AEP02783
Figure 2 TDA 16831G/2G/3G
Pin Definitions and Functions
Pin Symbol Function
1 GND PWM GND and CoolMOS Source
2 FB PWM Feedback Input
3 N.C. Not Connected
4 N.C. Not Connected
56,7 |D 600 V Drain CoolMOS
8,9,10 |D 600 V Drain CoolMOS
11 N.C. Not Connected
12 N.C. Not Connected
13 Vee PWM Supply Voltage
14 GND PWM GND and Source of CoolMOS
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Block Diagram
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Circuit Description
2 Circuit Description

The TDA 16831-4 is a current mode pulse width modulator with integrated sense
CoolMOS transistor. It fulfills the requirements of minimum external control circuitry for
a flyback application.

Current mode control means that the current through the MOS transistor is compared
with a reference signal derived from the output voltage of the flyback application. The
result of that comparison determines the on time of the MOS transistor.

To minimize external circuitry the sense resistor which gives information about MOS
current is integrated. The oscillator resistor and capacitor which determine the switching
frequency are integrated, too. Special efforts have been made to compensate
temperature dependency and to minimize tolerances of this resistor.

The circuit in detail: (see Figure 3)

Start Up Circuit (uvlo)

Uvlo is monitoring the external supply voltage V... When V. is exceeding the on
threshold Vo = 12 V, the bandgap, the bias circuit and the soft start circuit are switched
on. When V. is falling below the off-threshold V5 =9 V the circuit is switched off.
During start up the current consumption is about 30 pA.

Bandgap (bg)

The bandgap generates an internal very accurate reference voltage of 5.5 V to supply
the internal circuits.

Current Source (bias)
The bias circuit provides the internal circuits with constant current.

Oscillator (osc)

The oscillator is generating a frequency twice the switching frequency f,in = 100 kHz.
Resistor, capacitor and current source which determine the frequency are integrated.
The charging and discharging current of the implemented oscillator capacitor is internally
trimmed, in order to achieve a very accurate switching frequency. Temperature
coefficient of switching frequency is very low (see Page 18).

Divider Flip Flop (tff)

Tff is a flip flop which divides the oscillator frequency by one half to create the switching
frequency. The maximum duty cycle is set to Dmax = 0.5.

Version 2.0 9 8 Aug 2002
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Circuit Description

Current Sense Amplifier (pwmop)

The positive input of the pwmop is applied to the internal sense resistor. With the internal
sense resistor (R,,s.) the sensed current coming from the CoolMOS is converted into a
sense voltage. The sense voltage is amplified with a gain of 32 dB. The amplified sense
voltage is connected to the negative input of the pwm comparator. Each time when the
CoolMOS transistor is switched on, a current spike is superposed to the true current
information. To eliminate this current spike the sense voltage is smoothed via an internal
resistor capacitor network with a time constant of 7;; = 100 ns. This is the first leading
edge blanking and only a small spike is left. To reduce this small spike the current sense
amplifier is creating a virtual ramp at the output. This is done by a second resistor
capacitor network with 74, = 100 ns and an op-offset of 0.8 V which is seen at the output
of the amplifier. When gate drive is switched off the output capacitor is discharged via
pulse signal pwmpls. The oscillator signal slogpwm sets the RS-flip-flop. The gate drive
circuit is switched on, when capacitor voltage exceeds the internal threshold of 0.4 V.
This leads to a linear ramp, which is created by the output of the amplifier. Therefore duty
cycle of 0% is possible. The amplifier is compensated through an internal compensation

network.
The transfer function of the amplifier can be described as
V, K;

—_— = ; :'(,[)
1% p><(1+T><p)p J

the step response is described with

'[on
V0=Vi><Ki><(ton—T+T><eTj
Ki = ﬁ

ton
T = 850 ns

Comparator (pwmcomp)

The comparator pwmcomp compares the amplified current signal pwmrmp of the
CoolMOS with the reference signal pwmin. Pwmin is created by an external optocoupler
or external transistor and gives the information of the feedback circuitry. When the
pwmrmp exceeds the reference signal pwmin the comparator switches the CoolMOS off.

Version 2.0 10 8 Aug 2002
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Circuit Description

Logic (logpwm)

The logic logpwm comprises a RS-flip-flop and a NAND-gate. The NAND-gate insures
that CoolMOS transistor is only switched on when sosta is on and pwmin has exceeded
minimum threshold and pwmin is below pwmrmp and currentshutdown is off and
tempshutdown is off and tff sets the starting impulse. CoolMOS transistor is switched off
when pwmrmp exceeds pwmin or duty cycle exceeds 0.5 or pwmcs exceeds /., or
silicon temperature exceeds T, or uvlo is going below threshold. The RS-flip-flop
ensures that with every frequency period only one switch on can occur (double pulse
suppression).

Gate Drive (gtdrv)

Gtdrv is the driver circuit for the CoolMOS and is optimized to minimize EMI influences
and to provide high circuit efficiency. This is done by smoothing the switch on slope when
reaching the CoolMOS threshold. Leading switch on spike is minimized then. When
CoolMOS is witched off, the falling slope of the gate driver is slowed down when reaching
2 V. So an overshoot below ground can't occur. Also gate drive circuit is designed to
eliminate cross conduction of the output stage.

Current Shut Down (cssd)

Current shut down circuit switches the CoolMOS immediately off when the sense current
is exceeding an internal threshold of 100 mV at R .

Tempshutdown (tsd)

Tempshutdown switches the CoolMOS off when junction temperature of the PWM
controller is exceeding an internal threshold.
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kippl, f=200 kHz
(oscillator)

pwmpls, f=100 kHz
(tff)

slogpwm
(tff)

\
Ves |

pwmrmp Gate Sta”m op-offset = 0.8 V /|_|
(pwmop) at0.4V

I~ A

alogpwm
(pwmcomp)

rlogpwm
(pwmcomp)

| |

gtrdrv

(logpwm)

1

AED02766

Figure 4 Signal Diagram
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3 Electrical Characteristics
3.1 Absolute Maximum Ratings
Parameter Symbol Limit Values |Unit | Remarks
min. max.
Supply Voltage Vee -0.3 V, \' Zener Voltage”
Supply + Zener Current Iocy 0 20 mA |Pagel4
Beware of P,,,”

Drain Source Voltage Vbs 600 \'
Avalanche Current Inc Lesthmax | A t=100ns
Voltage at FB Ves -0.3 5.5 \"
Junction Temperature T, -40 150 °C
Storage Temperature Ty -50 150
Thermal Resistance Rinsa 90 K/W | P-DIP-8-6
System-Air 125 P-DSO-14-11

Y Be aware that V. capacitor is discharged before IC is plugged into the application board.
2 Power dissipation should be observed.

3.2 Operating Range

Parameter Symbol Limit Values Unit | Remarks
min. max.

Supply Voltage Vee Veen V, \'

Junction Temperature T, -25 120 °C

Version 2.0 13 8 Aug 2002
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3.3 Supply Section

-25°C < T; < 120°C, Vo = 15V

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

Quiescent Current Il 25 80 pA

Supply Current Active Iocha 45 |6 mA | TDA 16831/2/G
6 7.5 TDA 16833/G
7 8.5 TDA 16834

Ve Turn-On Threshold Veen 12 125 |V

Ve Turn-Off Threshold Vool 85 |9

Ve Turn-On/Off Hysteresis | Vicuy 3

Ve Zener Clamp V, 16 17.5 |19

Controller Thermal Shutdown | Tigp 120 (135 |[150 |°C TDA 16831/2/3/G/4

Thermal Hysteresis Ty 2

3.4 Oscillator Section

-25°C < T, < 120°C, Vo = 15V

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

Accuracy f 90 100 [110 |kHz

Temperature Coefficient TKf 1000 ppm/°C
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3.5 PWM Section
Parameter Symbol Limit Values Unit | Test Conditions
min. |typ. |max.
Duty Cycle D 0 0.5
Transimpedance Zowm 4 V/A | TDA 16831/G
AVeg / Alpain” 2 TDA 16832/G
1.3 TDA 16833/G/4

OP Gain Bandwidth? Bw 2 MHz
OP Phase Margin? Phi, 70 Degree
Veg Operating Range min. Level | Vegin | 0.45 0.85 |V forD =0
Veg Operating Range max. Level | Vegrax |35 4.8 s = 0.95 Lo
Feedback Resistance Reg 3.0 |37 |49 |KQ
Temperature Coefficient Reg | Regrx 600 ppm/°C
Internal Reference Voltage | V gint 53 |55 |57 |V
Temperature Coefficient Vit | Vier 0.2 mV/°C

Y For discontinuous mode the Vg is described by:

-t

on

I
VFB = ZPWMX%(X(IO,]—T1+T1X€

T,=850ns; T, =200 ns
? Guaranteed by design

Version 2.0
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3.6 Output Section
Parameter Symbol Limit Values Unit | Test Conditions
min. |typ. |max.
Drain Source Vierpss | 600 \Y
Breakdown Voltage
T, =25°C
Drain Source On-Resistance | Rpg,, 3.5 Q TDA 16831/2/G
Tp=25°C 1 TDA 16833/G
0.5 TDA 16834
Drain Source On-Resistance | Rpg,,, 9 Q TDA 16831/2/G
-25 < T, <120°C 2.7 TDA 16833/G
1.6 TDA 16834
Zero Gate Voltage Drain Current | Ingg 0.5 |50 HA Vas=0
Output Capacitance Coss 25 pF TDA16833
Avalanche Current Ing Lesthma A ‘or = 1000
X
I ource Current Limit Threshold | 1., 06 |09 (14 |A TDA 16831/G
1.2 (1.8 |27 TDA 16832/G
22 |29 |48 TDA 16833/G
22 |29 |48 TDA 16834
Time Constant I, festh 300 ns
Rise Time Lise 70
Fall Time Feal 50
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Quiescent Current versus
Temperature
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Supply Current Active versus
Temperature
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Ve Zener Clamp
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Switching Frequency versus
Temperature
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Feedback Voltage Operating Range
versus Temperature
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I e Current Limit Threshold I, Normalized Overcurrent Shutdown
versus Temperature versus Drain Current Slope
35 AED02779 IDrain 6 AED02780
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3 TDA 16833 T .
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. TDA 16831
: . / p
5 / AA 16832
] /|
15 TDA 16832 / / /
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1 TDA 16831 Z//
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4 Application Circuit
2 AN
1 :
? <
Vee Drain
s s == TDA 16831-4
CoolMOS A‘;
AC FBl| Pwwm E
@ Controller
85... l .
270 VAC 2
T GND
. “ .
AES02994

Figure 5 TDA 16832/2G/3G: 4 Active Pins, Version without Soft Start
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Package Outlines
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Infineon TDA 16831-4
technol ogies/
Package Outlines
P-DSO-14-11

(Plastic Dual Small Outline)
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You can find all of our packages, sorts of packing and others in our
Infineon Internet Page “Products”: http://www.infineon.com/products.
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Total Quality Management

Qualitat hat fir uns eine umfassende
Bedeutung. Wir wollen allen lhren
Anspriichen in der bestmdglichen
Weise gerechtwerden. Es gehtuns also
nicht nur um die Produktqualitat —
unsere Anstrengungen gelten
gleichermaf3en der Lieferqualitat und
Logistik, dem Service und Support
sowie allen sonstigen Beratungs- und
Betreuungsleistungen.

Dazu gehort eine bestimmte
Geisteshaltung unserer Mitarbeiter.
Total Quality im Denken und Handeln
gegenlber Kollegen, Lieferanten und
lhnen, unserem Kunden. Unsere
Leitlinie ist jede Aufgabe mit ,Null
Fehlern* zu I6sen — in offener
Sichtweise auch Uber den eigenen
Arbeitsplatz hinaus — und uns standig
zu verbessern.

Unternehmensweit orientieren wir uns
dabei auch an ,top* (Time Optimized
Processes), um lhnen durch groRRere
Schnelligkeit den entscheidenden
Wetthewerbsvorsprung zu verschaffen.
Geben Sie uns die Chance, hohe
Leistung durch umfassende Qualitat zu
beweisen.

Wir werden Sie tGberzeugen.

http://www.infineon.com

Published by Infineon Technologies AG
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Quality takes on an allencompassing
significance at Semiconductor Group.
For us it means living up to each and
every one of your demands in the best
possible way. So we are not only
concerned with product quality. We
direct our efforts equally at quality of
supply and logistics, service and
support, as well as all the other ways in
which we advise and attend to you.

Part of this is the very special attitude of
our staff. Total Quality in thought and
deed, towards co-workers, suppliers
and you, our customer. Our guideline is
“do everything with zero defects”, in an
open manner that is demonstrated
beyond your immediate workplace, and
to constantly improve.

Throughout the corporation we also
think in terms of Time Optimized
Processes (top), greater speed on our
part to give you that decisive
competitive edge.

Give us the chance to prove the best of
performance through the best of quality
— you will be convinced.
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