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VB100

HIGH VOLTAGE DUTY CYCLE

'S 6 S=THOMSON

INTEGRATED 450V POWER DARLINGTON
OUTPUT CURRENT UP TO 5A

HIGH IMPEDANCE DIFFERENTIAL INPUTS
PROGRAMMABLE DRIVER CURRENT
DUTY CYCLE CONTROL LINEARITY
WITHIN 1.5%

SWITCHING FREQUENCY UP TO 100 kHz
* THERMAL PROTECTION

¢ INTEGRATED PROTECTION AT
COMPARATOR INPUTS

* MINIMUM EXTERNAL COMPONENT COUNT |

The VB100 is a monolithic integrated circuit which
acts as a fully independent duty cycle controller
with high voltage, high current open collector dar-
lington output.

It is made using the innovative VI Power M1 tech-
nology merging a high voltage vertical discrete Dar-
lington transistor together with bipolar control
circuitry.

TEST AND APPLICATION CIRCUIT

CONTROLLER

au E D ADVANCE DATA

The VB100 is mainly intended as a D.C. motor and
high voltage inductive load driver. It is able to ad-
just the output voltage duty cycle as a-function of
the input control voltage, at a switching frequency
set by an internal stable sawtooh generator.

Built in thermal shut down switches off the power
Darlington whenever the junction temperature ex-
ceeds an internally set value, typically 150°C with
a 5V supply.

MULTIWATT-11
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This is_advanced information on a new product in development or undergoing evaluation. Details are subject to change without notice.

Powered by ICminer.com Electronic-Library Service CopyRight 2003

979



vBioo . WM 7929237 0022477 3 WM

'S 6 S=THOMSON 30E D |

ABSOLUTE MAXIMUM RATINGS - T I
Vee Power Darlington collector voltage 450 v
lo Power Darlington collector current 8 A
Vp Driver stage supply voltage 15 \
Vg Control stage supply voltage 15 \
Ip Driver stage current 350 mA
Vin'Vii - Comparator input voltage Vg to —10 v
Piot Power dissipation internally limited
Top Junction operating temperature —45 to 150 °C
Tetg Storage temperature —55 to 150 °C
THERMAL DATA

Ry - case Thermal resistance junction-case max 3.0 °C/w

CONNECTION DIAGRAM (Top view)
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VvB100
- 30E D
PIN FUNCTION ; 6 S-THOMSON T\
7 1-52-13-25
N° { NAME FUNCTION N
1 Vg; High voltage Darlington Output stage ground n.1. It must be short circuited with
emitter VEs; if no current sensing is used, a filtering capacitor
must be provided between this pin and the high voltage
supply. If current sensing is required, a shunt resistor can
be connected between pin Vg, and Vg, and power ground
and the filtering capacitor must be connected between
ground and high voltage supply. -
2 Vgn1 Signal negative supply This pin is connected to the PWM ground and to the con-
voltage trol circuit substrate. Supply range is from 0 to —5V. The
applied negative supply voltage must be the most negati-
ve voltage of the device and must be the same voltage of
pin Vgno.
3 Vgne High current negative This pin is connected to the driver ground. Supply range
supply voltage is from 0 to —5V. An applied negative supply, speeds-up
the output Darlington.
4 Vp Driver stage supply This pin supplies the base current for the darlington dri-
voltage ver during tgy (output darlington on-time)
Ip ton)= (Vs—Vp (gay)/Ro-
5 Vg Control circuit power Supply voltage input. Being the internal reference voltage
supply taken from Vg a 5V +5% D.C. supply is required.
6 Ve High voltage output col- This pin is internally connected to package header. It is
lector the high voltage open collector output.
7 Vin Inverting input Input of the PWM comparator. A D.C. value between Vg
. and Vgyy sets the output duty cycle from minimum to ma-
ximum value.
8 Ve Non inverting input Non inverting input of the PWM comparator and external
capacitance pin. The capacitance Cgyy (togheter with
Rexy) fixes the sawtooth generator frequency (fogc). A low
leakage capacitance is necessary for a linear operation.
The relationship between frequency and Cgyr Reyr is:
fose= 1. 1/(Rext X Cexy)
9 Vgr Biasing Resistor It fixes the current |, of the current generator which chan-
ges according to the following relation:
len= 0.56 x Vg/Reyr
10 | GNDAnalog ground It is the control circuit ground: for a reliable circuit opera-
tion only few millivolt drop (< 10mV) are allowed between
this pin and Cgxy, Reyr common point.
11 Vg, High voltage darlington Output stage ground n 2, It must be short circuited with
emitter Vgq; if no current sensing is used, a filtering capacitor
must be provided between this pin and the high voltage
supply. If current sensing is required, a shunt resistor can
be connected between pins Vg, and Vg, and power
ground and a filtering capacitor must be connected bet-
ween power ground and high voltage supply.

317
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ELECTRICAL CHARACTERISTICS VS— 5V Veo= 300V, VA— 2V VB— OV; Ryy= 10kQ; REXT— 50KQ;
Roe= 88Q; Ry= 330Q; Roy= 1009 To= Tease= 25°C
See fig. 1. - unless otherwise specified.

VB100

Parameters Test Conditions Min. { Typ. | Max. | Unit
Vee Voltage between ' 450 \'
pins 6 and 1
lc jeaky  High voltage collector Vo= 350 V 1 mA
leakage current
VCE (sayy  Saturation voltage of the | Vg= 2V Va=0
output Darlington lg=3A Ip= 150 mA 25 | 29 v
(bstween pins 6 and 1) lgc=5A Ip= 250 mA 2.7 3.3 \
Vp saty  Saturation voltage Vg=2V Vo= 0 28 | 85 v
between pins 4 and 1 Ip= 50 mA Ig= 2A
Vg Control circuit power 476 | 650 | 5625 | V
supply
IS off Control circuit current 20 | 30 | 45 | mA
Is on Control circut current Vg= 2V Vp= 0 26 6 10 mA
VinTHH ©  PWM comparator high Vg= 2V Vo= 50 V
threshold Tc= —40to 130°C 0 120 | mV
VA= 0-3V_1I
(see fig. 2)
VintHL ~ PWM comparator fow Vg=2V Vg= 60V 100 260 [ mV
threshold Tg= —40 to 130°C
VA= 3V-0"1_
(see fig. 2)
VinTH@ysty PWM comparator Vg=2V Vg= 50V 50 250 | mV
hysteresis To= —40to 130°C
(see fig. 2)
I PWM comparator input | Vg= 2V Vo= 03V 1 10 | pA
bias current Tg= —40to 130°C
VGHH High level threshold Vo= 0V =82V _T- Vg=03V 245 | 255 | 2.8 v
sawtooth generator
Ve Low level threshold Vo= 82V -0Vl 04 | 05 | 07 \
sawtooth generator :
lcu— |p External capacitor Ig= 50 to 110 gA
I charging current, Va=1V Vg= 03V -7 +7 %
pin 8 versus lg, pin 9

47
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BN 7929237 0022480 3 MW VB100

S 6 S-THOMSON 30E D T-52-13-25
ELECTRICAL CHARACTERISTICS: ) -
Parameters Test Conditions Min. | Typ. | Max. | Unit
lcy* 1 Capacitor charging Va= 1V Vg= 03V . ppm
T %7, current change with In= 100 zA Tg= —40to 130°C 300 |—
temperature (pin 8) c
Vg Reference bias voltage lg= 100 pA 27 28 | 292 v
pin 11 -
t Rise time of the Ip= 150 mA lc=8A . 0.25 us
Darlington collector
current, I (see fig. 8)
ts Storage time of the Ic=3A Ip= 150 mA
Darlington collector Vgy= =5V 1.6 us
current, I (see fig. 3) Vgy= 0V 8.0 us
t Fall time of the lc=3A Ip= 150 mA
[ Darlington collector Vgny= -5V 0.2 us
current, I (see fig. 3} Vgn= 0V 1.0 us
toN (miny Minimum duration of the | Ig= 3 A Ip= 150 mA
Darlington collector Vgny= -5V 2.0 us
current, g (see fig. 3) Vgy=0V 10.0 us
Igy* = lgy (180°C) — gy (—40°C)
N.B.* pulsed operation: tgp = 10 ms  tgy= 100 ps
Fig. 1 Test Circuit
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Fig. 2 Comparator threshold hysteresis Fig. 3 Switching waveforms
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Fig. 4 Switching waveforms
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T-52-13-25 VB100

TS 6 S-THOMSON
APPLICATION INFORMATION

The VB100 is mainly intended as a quarter bridge
controller. The sawtooth generator frequency is set
by two external components, Rgyr.and C gxr:

fosc= 1. 1/(Rexr, X Cgxr)

in the ranges:

233kQ < Rgyr. < 100 k@
400pF < Cgxy. < 200 uF
05Hz < o < 100kHz

The input voltage V) sets the duration of tgy for

Fig. 5 Application Circuit

30E D

the output stage. As V| increases tgy increases
following the relationship:

R x C
ton= te+t+t, 4091 x — = TEXT x Vi
(Venn = Vend)

in the range:

0.5Hz < fye < 5 kHz
0.5Hz < fuq < 20 kHz

with VSN= 0
with Vg = —5 V

If an inductive load is used, it is necessary to pro-
vide a current limiting circuit. The device can form
part of a closed loop control by just adding a few
external components; fig. 5 shows a typical appli-
cation example.

Ve

Vin

TACHOMETER

SC-0314
Ry= 100 Rg= 100 kg Ry = 50 kO Cy=1nF
Rp,= 33 Q Rg= 1.8 kQ Ryo= 3.3 k@ Cp=1nF
Rg= 1 k@ Ry;= 2k Ryi= 47 k@ Cs= 33 nF
Ry= 0.15 @ Rg= 100 k@ Rexy= 50 kO Cexr= 1.8 nF
. 77
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