co MNC=PT IHD 215/ 280/ 680

Data Sheeté& Applicaton M anual

Intelligent Half-Bridge Drivers
for I BTs and PowerM O SFETSs

The intelligent half-bridge drivers
of the IHD type series have been
developed specifically for the reli-
able driving and secure protection
of IGBT or pow er-M O SFET pairs.

Al nelligent drivers of the HD type series
have mutualy compatibke contacts and dif-
feronl in theirdrive perform ance.

There s no bgial Ink or mutualbbcking
between the control nputs of the wo chan-
nelk. This m akes the drive com ponents fully
universal so thatthey can be used for hal-
brdge, asymmetrical halfordge and m id-
point@pping circuis aswellas orallother
PW M converters and resonance opobgies.

v/ suiabe Hr T BTsand powerM O SFETS v herers
v/ Protectthe pow er ransistors v’ M otordrive fechnobgy
v Extrem ely reliablk, bng service life v Tracton
v Hih gate currentoftl 5A to £8A v’ Railmad pow er supplies
Ekctricalisolhtion 4000 Vac v’ Converters
v Ekctrically isohted satus acknow dgment v power engieerng
M onioring ofpower suppl and selfm oniorng v’ Sw ichm ode pow er supplies
v sw iching frequency DC to M Hz v Radiobgy and ksertechnobgy
/Dutycycb:O...lOO% v’ DC/DC converer
High dv/dtinmuniy, guaranteed >50,000V/us v’ Research
Shorten develbpmenttine v rF generators and converers
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Parameter Test conditions min max Unit
Suppl voltage V. P10 o Ph 9 0,5 16 vdc
G ate peak currentl,,,; HD 215xxPIn 25 and 36 1,5 +1,5 A
HD 280xx PIn 25 and 36 -8 +8 A
HD 680xxPIn 25 and 36 -8 +8 A
Testvotage G0Hz/1min) N xx o SO xx 50 vVac
Nxxt© GND und VcC geenote 17) 4000 vac
N xx ©© oulput sages ee note 17) 4000 vac
GND/Vce o outputsages 4000 vac
O perating tem perature HD xxxAN 0 +70 °C
HDxxxA T 40 +85 °C
Storage fEm perature alltypes 45 +90 °C

Pin Desiy. Function Pin Desig. Function
1 SO01+ Sttusoutput+ CH.L) 36 G1 G ate driveroutput CH .1)
2 SO01- Swmtusoutput-CH.1) 35 COM1 Viualcommon CH 1)
3 N1- hputnverting CH 1) 34 Csl Bbcking capacior CH.1)
4 W1+ hputnon-nvertng CH .1) 33 El Em Her/ Source CH.1)
5 firee 32 REF1 Extemalrefrnce CH.1)
6 free 31 Cbhbl Bbcking tim e capacior CH.1)
7 firee 30 ME1L Veemeasurement CH 1)
8 free 29 free
9 GND Powersupp¥y GND 28 free
10 Vcc Power suppl plistem hal 27 free
11 free 26 free
12 free 25 G2 G ate driveroutput CH 2)
13 firee 24 COM?2 Vidualocommon CH .2)
14 free 23 Cs Bbcking capacior CH .2)
15 SO0 2+ Swtusoutput+ CH .2) 22 E2 Em Her/ Source CH 2)
16 S02- Statusoutput- CH.2) 21 REF2 Extemalrefrence CH 2)
17 W2- hputhverting CH 2) 20 Cb2 Blbcking tim e capacior CH .2)
18 W2+ Thputnon-nvertng CH 2) 19 ME2 Veemeasurement CH 2)
Iegend:

CH .1l)=Channell; CH .2)= Channel?2
Pinsw ih the designation ,firee™ are notphysically present
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Mark at Pin 1
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Quality Standard

M anufacturing B0 9001 certified

Reliability Standard typ units

M TBF HD215/280xx M ILHDBK 217F @eNote 12) > 2,000,000 hours

M TBEF HD 680xx M ILHDBK 217F @eNote 12) >1,840,000 hours

Thermal Characteristics Test Conditions min max uhits

O perating tem perature HDxxxAN (eeNote 13) 0 +70 °C
HDxxxA T e Note 13) 40 +85 °C

Storage fEm perature alltypes -0 +85 °C

Pow er Supply Test Conditions min typ max uhits
Supply votage V.. &eNotl) Phl1l0toPh 9 12 15 16 vdc
Supply curnrent I, &eeNot 2) w ithout bad 90 mA
M ax. suppl currentl,, HD215xxX f=e Note 3) 200 mA
M ax. suppl currentl,, HD280xxX f=e Note 3) 200 mA
M ax. suppl currentl,, HD 680xxX f=e Note 3) 500 mA
Efficiency 1 htemalDC/DC converer 75 %
Tum-on threshoXd Vi, alltypes 10 vdc
Hyseresis on—/ off tee Note 4) alltypes 0.6 Vdc
Inputs INx+ zu INx- Test Conditions min typ max units
hputvolage Vi, &eNot5) alltypes 14 15 16 vdc
hputcurrentl;, GeeNot 6) alltypes 180 MA peay)
hputcapaciance Cy, alltypes 470 PF
Couplng capaciance Cj, alltypes 10 PF
Rise tin e lyjy) EeeNote 7) alltypes 0 50 ns
Falltme tf(in) Eee Note 7) alltypes 0 50 ns
Vce-Monitoring Test Conditions min typ max units
hputsMEl {and ME2} O EL/COM1 E2/COM2} 05 Vee vdc
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Timing Characteristics Test Conditions min typ max units
Dehy tine nput output wm-on &pgon) 60 ns
wm-oE a0 60 ns
Delhy tine satus output atfailire eeeNote 16) 20 Us
Outputs G1 and G2 Test Conditions min typ max units
O utputcurrentl,,,; e Note 8) HD 215xx -1,5 +1,5 Adc
HD 280xx -8 +8 Adc
HD 680xx -8 +8 Adc
O utputrise tine by EeeNote 9) alltypes 15 30 ns
Outputfalltine lypuy GeeNoe 9) alltypes 15 30 ns
Toaloutputpower HD 215xx 2 W
DC/DC-Converer) HD 280xx 2 W
HD 680xx 6 W
Outputs SO0 1/80 2 eeNote 14) alltypes 1 mA
Bectrical Isolation Test Conditions min typ max units
O perating volage Gee Note 10) continuous or repeated 600 1000 vdc
Testvolage G60Hz/1lm ) eNote 17) 4000 Vacefft
Partialdischarge extinction vol. EC270 &eNote 15) 1100 Veff
max.AV/AtatAvV = 1000V alltypes eeNote 11) 50 100 kV/Us

Alldata rferto +25°C and V., = 15V unkss otherw ise specified

Footnotes to the key data

Ata supply wlage greater than 16V, the open—circuit volages on the two output sides of the DC/DC
converermay exceed 18V . This can kad t the destruction of the driver and protecton circuis on the
outputside.

O nlky ntemalconsum pton ofthe drivers, satic.

Exceeding of the current draw n indicates overbad ofthe DC/DC converter. The next higherrated type
shouH be used.

The um-off threshold is bwerthan the tum-on threshold by the m agniude of the hysteresis. The tum-on
and tum-off thresholds albw the drivers to be run at operating volages of12V to 15V and cannotbe
changed.

The drie signalshould have the same amplinde as the power supply ofthe HDxxx. AtVac = 15V the
drive signalshould also be 15V, atVoc = 12V a drive signal of 12V suffices. Deviations of = 1V am
pem issbk.

Peak valie during kss than 100ns, affer which a current of approxinattly 10mA flows and decays
sbw Iy thereafler.

Ethe rising or alling tines are too high {Le. driving is o sbw ), relabk tansfer of the drive inform a-
tion cannotbe guaranteed.
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ZQO%CEPT

8) The gate currentm ustbe lin ied to Ismaxinum valie by a gate resisor.

9) Ata bad of10nF in seriesw ih 2002

10) Maximmum contnuous or Epeatedlyapplied DC volage or peak valie of the repeatedlyapplied AC
volage between the inputs and outputs as wellas betw een the pow er suppl nputs and allother tem i
nals and between output 1l and output2. Caution: in the case of a continuously-appled DC volage of
over 600Vdc between the signalization outputs and the outputsG 1, El orG 2, E2, the bng-tem charac-
feristics of the optocoupkrs used for the sate acknow Edgmentm ay becom e inpaired. However, types
mted and sskcted orhigher partdaldischarge volages are also avaibbk ee note 15).

11)  This specification guarantees thatthe drive Inform ation w illbe tanserred wliabk even ata high de-lnk
volage and fasestsw fching operations.

12) The MTBF fnean tine between failires) is cakubhted o M LHDBK 217F atan ambient Empermtur of
40%C, a typicalbad and when the driver isexposed t© a cunrentofair. Further infom ation on relabilty
m ay be obtained from CO N CEPT upon regquest.

13) The application-specific selfheating ofthe drivers — specially athigh bad —mustbe taken nto account.

14) The outputs SO 1/S0 2 are designed foran operating currentof1lmA . A 50-year service life ofthe opto-
coupkrs used ispredicted atlmA and an ambinttem permture of40°C .

15) The partdaldischamge is notmeasured for the sandard types. Form ain power applications, a sufficient
safety mamgin exists between the typical operating volage of < 600Vdc and the partal discharge
extincton volage oftypically about1500 Vpeak. Tested and sekcted types w ih guaranteed partatdis-
charge mmuniy can be supplied Por applications wih maxinum requirements and higher operating
volages buch as rmilwad applications).

16) T the case ofa faul; the driver tums the pow er sem iconductor off ain ostw thouta dehy. The acknow -
Edgm ent nuns through an optocoupkr thathas a delhy tine of about 20Us. This m eans that the power
transistorhas arady been imed-off for about20Us when the mukmessage wmaches the controlside.

17) The testvolage 0of4000 Vacm s)/50Hz may be applied onl once during a m nute. E shouH be noted
thatw ith this trictly speaking obsokte) testm ethod, some fn nor) dam age occurs to the isolhtion hyers
due o the partaldischarmge. Consequently, this test is notperformed atCO NCEPT as a series test. I the
case of epeated isohton Ests € g.moduk st equipmenttest, sysem tesh the subsequent tests should
be peromed w ih a bwertestvolage: the testvolage is reduced by 500V reach addidonaltest. The
more modem ifm ore ebborate partaldischarge m easurem entis bettler suited than such testm ethods as
tisain ostentirly non-destuctve.

moduks or a number of paralelcon-
nected transisors as wellas or high-fre-
quency app lications.

Overview

The neligent halfbridge drivers of the

HD seres are universal driver moduks
designed for power M O SFETs and Iz RTs
n switcthing operation.

Al HD types have mutualy compatbk
contacts and differ only In their drive per-
formance fmaximum gatw current and
outputpowerofthe DC/DC converter) .

The HD types w ith higher output pow ers
are ousandingly well suted for hrge

The ntelligent halfbridge drivers of the
HD seres represent a compkte solution
for all drive and protection probkms n
connection w ith powerM O SFET and 15 BT
power sages. Practicaly no addibonal
components are required In the control
circuitor in the pow er section.
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Reliable operation

Application benefits

G ate driving w ith a positve and negative
controlvotage @depending on the sekckd
supply volage between £ 12V and *
15V) alows relabk operation of I3 BT
moduks of any size from any manufac-
twrer. Thanks t© the great hnterference
mmunity achieved by usihg a negative
gate volage, a numberofpowerM O SFET
or GRT moduks can be connected Tn
paralel wihout having t© worry about
parasitic swiching operations or oscila-
tons.

The components of the HD type seres
contan - for each of the wo channelk -
an ekctrical isohtion betw een the control
and power sdes, an overcurrent and
shorzcircuit protecton circuit for the
pow er transistors, a supply-volage moni-
oring circul; a sate acknow Bdgment
circui as well as an ekctrica ly—-isohted
supply ofthe drive ekectronics via an nte—
grated DC/DC converter.

The two drive channel operate nde-
pendently of each other, there is no
mutualbgical Inkihg orbbcking.

Genuine electrical isolation

The ekctrical isohtion mwalized on the
basis of the tansbmer princpbEk at
operating wvolages of up t© 1000V
corresponding t© a st volage of
4000V) between the control and power
sectons as well as the exttemely high
nterference mmuniy ofat kast50,000V
per microsecond predestne the drive
moduks of the HD seres o applications
I which Brge potential differences and
EBrge potential jmps occur beween the
pow er section and the controlelkctonics.

The extraordharily short dekhy tines of
the drivers of the HD seres pem it their
use In high-frequency sw ichm ode pow er-
supples, high-frequency converters and
resonance converers. Thanks t their
extrem el short delhy tines through the
driver, they ensure troubk-free operation
I brdge circuis, and their outsanding
properties ako preciide any offset prob-
¥ms.

The use of driver moduks of the HD
sries means that power sgages wih
powerM O SFETs or I5 BTs can be ralized
w ihin an extrem ely shorttime.

Short-circuit and over-
current protection

O ne of the basic functions of the ntell-
gent hafbridge drivers of the HD series
is to ensure relabk protecton of the con-
trolked power transistors against overcur-
rent and short circuit. The current meas—
urem ent is based on the determ hation of
the dran source or colectorem iter vol=
age at the actvated tansisor. T a
threshod defined by the user is exceeded,
the power transisor is tumed off and
rem ainsbbcked n this sate ©ora defined
minmum tme. Afler this time has
ehbpsed, the tansisor s tumed on again
synchronously w ih the next tum-on edge
ofthe drive sgnal

This protection concept can be used ©
protect 5 BT ha fbridges and three-phase
moduks In an effectie and relabkway.

Page 8



IHD 215/ 280/ 680

ZQO%CEPT

Layout of the terminals

The ©m halpis of the drive moduks of
the HD seres are armanged so that the
EByout can be kept very smpk and the
bgic sgnal fow (nput signal = drive
circuit= power ransisors) ismantained.
A disance 0f45 mm is observed betw een
the drive sgnaland the pow erpotential

Note on pin description

As the drivers of the HD series have two
channelk, allpins are present in duplicate
w ih the exception ofthe power supply. I
the description, the pin numbers and
designations are given for channel 1.
Those for channel 2 are shown In braces

i
For the second channel, the same apples

as for the first channel that is explicily
described.

Pin 3 and 4 {pin 17 and
18}: InputsIN1+ and IN1-
{IN2+ and IN2-}

The drive signal are appled © the difer-
ence Inputs N1+ and N1-. The nput
N 1-isusually conneced t© the ground of
the controlekctronics. A positive edge at

Data Sheeté& Applicaton M anual

hput N1+ causes the corresoonding
pow er transisor t© be tumed on, a nega-
e edge sw ithes toffagamn Fyg.1).
the drive sgnal has ©© be hverted, then
Thput N1+ is appled t© the ekctronis
ground and the control signal t© Input
N1-Fg.2).

I the drivers ofthe HD seres, the ekectri-
calisohtion ofthe controlsignals s real
zed by the use of puke transfom ers.
Care shoul be ken when applyng the
drive signal that the control ekctronics
can supply the volages and
charge/discharge currents required by
the HD and that the edge sbpe corre-
sonds t© the data-sheet specifications. h
additon, the put driver must be pro-
tected aganst hichup, as reactive effects
from the swithing operations are trans-
ferred t© the hputdrivers va the coupling
capaciance of the Intemal transomer.
The MC33151 from Motroh is a tred
and tesed hputdriver orboth channek.

The drive m oduks ofthe HD series should
be positioned as cbsel aspossbke © the
rekvant pow er ransistors. The kads from

the control ekctronics © the nputs W1+

and N 1-can be about25 an In Ength.
The kads N1+ and N1- must run In
paralel and be well couped fparalel
tracks or tw isted pairs).

+}fv /
__[\/L L N2 i b
Wz b —]

_‘[/\r T IHDxxx N /
INI- . N

J?b | Y
Electronic-GND

|
7 — —
_ = r ¢
— 1 L —— 1IN
L/
Electronic-GND Power-GND |

Power-GND
Fiy.1 Non-nverting hputconfiguration

Fig.2 hvertihg hputconfiguration

Page 9



IHD 215/ 280/ 680

COINC=PT

Data Sheeté& Application M anual

The m lnus kadsmustaivays be run back
spraratly for both channek © the hput
driver so that relabk operation can be
ensured e Fyg. 3).

W hereas relabk tananission s no
probkem In the case of very bong pukes,
the entire configuration must be checked
wih a vew t© very short drive pulses:
athough many ¥vel chifers and most
driver Ls generate a fast and disortdon-
free um-on edge atsuch shortpukes (kss
than 100 ns), the mm-off edge that o+
bws shortly aferwards may be disorted
or sbwed down. h such a case, a driver
may be tumed on by a short puke but
may nottum offagain due t© the disorted
twm-off edge. The nput driver upstream
of the HD must thus be optinized ©
ensure thatthe um-offedge isaWways Jist
as fastand disortion-free —especiz Iy w ih
short pulses - as the wm-on edge. I
digial) sysem s that ntringica Iy preciade
the occurrence ofdrive pulkes shorter than
about 200 ns, this operating case need
notbe specially checked.

Pin 1 and 2 {pin 15 and
16}: Outputs SO1+ and
SO1- {SO2+ and SO2-}

The outputs SO 1+ and SO 1-are used for
the satus acknow Edgment. These are the
colector 60 1+) and em ter €O 1) ofan
optocoupkr tansisor. The through-
swicthed s@ate of this tansisor corre-
gonds o an “everything O KM message.
the volage supply is o bw or the pro-
tective function is activated, the tansistor
opens e Fig. 4). The outputs arm
designed for an operating current of 1
mA. Dexpie ekctrical isobhtion wih
respect o allother contactpins, these out
puts can be used exclisively atthe poten-—
talofthe controlside ¢ 50V diference t©
the drive signal), as there is only a m ni-
mum disance © the ®miak of the
hputs N1+ and N 1-.

The capacitive couplng betw een tranam i
ter and receiver n the optocoupkermeans
that under certain condidons short sokes
may occur atthe outputs SO 1/350 2 due
© high kBvel Jmps of the
power tmansisors. T Is

therePre recommended

+I5V

\T : .
\]\ twisted pairs
L
\ :

Electronic-GND

© connectan RC netw ork
6Z2F wih a tine consant of
mg* p | apcout 5.10 miro-
seconds afler the s@tus

- IHDxxx —
INT- 61 F I is further recomm ended
not © hardwie two or
BT more sats acknow kdg-

Fig.3 Cormectinputdriverw irng

ment outputs but © feed
ther ndvidual sgnak t©
the monioring ekcton-
s. This smplifies diag-
nosis and toubkshooting In the event of
erors © a very decisive degree.
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Pin 9 and 10

| |
i IHDxxx

/S
T 501+

0=Failure 1=0K. )t i

Data Sheeté& Applicaton M anual

currents athigher gate volages (bw satu-
ration types).

E should be noted that the drivers them -
eles are not pmteced agahnst sl
overbad.A shortcircuitbetw een the gate
and emier temhals - caused by a
defective power sam iconductor, for
exampk —can kad © them aldestucton
ofthe driver.

S01-
Electronic GND -

Fig.4 Statusacknow kdgem entoutputs

GND and Vce

These contacts are used for the power
supply of the driver m oduk. The nom nal
supply volage 812V © 15V. Ih order©
ensure relabk s@rtng of the ntegrated
DC/DC converer, a Dbw-hducance
ekctrolytic capacior wih high rppk
current capability must be phoed In the
mmediate proxin ity ofpins 9 and 10. s
capaciance should not be analer than
the sum ofthe capaciances connected t©
e'mhakCsl phn 34)and C=L ph 23).
The current drawn is determm ned by the
number of transisors driven, their gate
capaciance and the sw Ithing frequency .

Due ©© the high isoktion of the suppl
erm nalk compared wih all other pins,
the drivers of the HD seres can be
suppled by any potential E need not
neceszarily be dentical wih the nput
potental

The Intemal wum-on thresholds were alo
designed to pem toperation at12V . This
m akes sense above allw hen using transis-
ors that have wvery hrge shortcircuic

Pin 36 {pin 25}
Output G1{G2}

Output G 1{G 2} is the driver output or
the gate driving. This is effected wih =+
12V © =+ 15V depending on the supply
volage, orwih on¥y a posiive gate vol=
age depending on the power transistors
used and the application (ee description
ofpin 35,COM1).

The outputsages ofthe drivers ofthe HD

seres are very ruggedly dinensioned . The
maxinum pem issbe gate
charge/discharge current has a valie of
1.5A orthe HD215 and 8A forboth the
HD280 and the HD 680 . This albw s the
Bbrgest G BT and powerM O SFET m oduks
© be driven. £ is alo possbe © directly
drive a number of power modulks con-
nected In paralel The charge/discharge
current must be Imied by an extemal
gate regisance. £should be noted thatthe
oalvolage rise wice 12V © 15V) must
be wken Into account at* driving of the
gate.

The gate of the power transistor must be
connected via a kad of shortest possb ke
Eength wih ®mihalG1l {G2}. To alow
the sw ithing speed t© be st hdepend-
ently at both twm-on and wm-off, a
desgn wih wo gat resisors and a
diode can be used e Fyg.5).
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IHDxxx - i¢-- K
62 * 1_—= |
- N2+ Y.
1IN E2
_ _|‘_ _

=1 INT+
-1.IN1-

61
H

Fig.5 Asymmetricalgate resistors

I is mandatory t© connect zener diodes
@nti-ceries connected) directly between
the gate and emiter or L RTs. Their
zener volage must correspond exactly t©
the sekced ga wlage 12V t© 15V)
e Fg. 10). They prevent the gate
volage from rising due © parasiic effects
eg. the M iler effech © a valie exceed-
g the nom hal gate volage. An exces
sve gate volage dncreases the cshort=
circult current t© an owvermproportional
degree and can kad t© destuction of the
pow er sam iconductors.

A sufficiently bw <resisance term nation of
the ga®e is ensured by the driver moduk
even when this is not supplied wih the
operating volage.

Pin 33 {pin 22}
Terminal E1{E2}

This term nal must be connected t© the
em tter or source tem nal of the power
trangistor. The connection t© the em iter or
source term nalofthe powerekm entmust
be as short and direct as possbk. For
moduks wih an auxilary emiter or
source this auxilary tem hal must be
used. The term halis alo used as the bw

end of the rlerence, wherby the Jtter
shoud be connected © the erm nalkl of
the driverm oduk asdirectly aspossb k.

Fthe connections betw een a driver of the
HD seres and a power transistor are
mpkmented via Ink cicuis, then a
ength o£10 an should notbe exceeded
and the kads G1, E1 as well as the
measurem ent tem nal olecor or drain
em nal) must be muin In the form of
w Ised w ires ©or each tansisor e Fyg.
9).

Pin 30 {pin 19}
Terminal ME1 {ME2}

This term nal is used Or measuring the
volage drop atthe activated power tran-
sistor (n an on—s@te condiion) n oder ©
ensure protection agast shortzcircuitand
overbad. I should be noted that this
ferm halmay under no circum sances be
connected directly t© the drain or colector
ofthe power transisor. h order  protect
the measurement tem hal from the high
drain or colector volage of the deact-
vated powerekment, a circuitw ih a high
reverse-bbckingvotage diode DOme) or
wo seresconnected diodes of type
IN 4007 should be provded e Figs. 6
and 10). £ s absoliely mandatory ©
overdin ension these diodes w ih respect
© volage.

A pullup resisor negrated In the moduk
ensures that when the power transistor is
activated, a current fbws through the
measurem ent diode Ome), the damping
resisor Rme) and the transistor. Thus the
potential present at measurement nput
MEl coresoonds t© the Hmward vwoiage
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of the activated ransisor plus that of the
diode and the volage drop atRme. Rme
atenuates the reverse currentpeaks ofthe
measurem ent diode Dme and should be
setto 63Q.

I should be noted that the power transis—
Drs do not um on Immeditly - for
I BTs In particubr, severalm croseconds
may ebpse belbre they have complktely
sw ched through. h conjinction w ih the
ntegrated pullup resisor and the exter-
nalcapacior Cme), this ads © a dehy
In the measurem ent afler the power tran-
sisor s tumed on. This dehy chall
henceforth be caled the response tine.
The bnger ttakes the pow er ransistors t©
twm on, the higher must the sekctd
response time @nd thus Cme) be. The
formuk or dmensoning Cme can be
ound on page 16.

Eshould alo be bome In m ind thatnega-
tve volages are not pem ited at the
m easurem ent nput.

"
HDyox tksl [1ks MEl Rme  Dme

30 —_— o
%Cme
OVERCURRENT .~ — (oM J K
. 3g]REF

RERSURING = + Dref
:1 - T /
[ ]

Fiy. 6 Principk ofthe Vce monioring

Data Sheeté& Applicaton M anual

Pin 31 {pin 20}
Terminal Cb1{Cb2}

Afler the current monioring circui has
responded, the pow er transistor is umed
offby the protection function ofthe ntell-
gent driver and remahs bbcked I this
sate Pr a defined mihimum tine. This
finction is used t© protect the component
from them aloverbad under a contihuous
or recurring shortcircuit. This blbcking
tin e can be defined by connecting pin 31
Cbl) va a capaciorto pinh 35 COM1)
{orpmh 20 Cb2)t Ph 24 COM2)} Exe
page 16 for the rkvant ©mulh). The
capaciance of the bbcking capacior
shoud notexceed a value 0£f470nF.

During the blcking period, the response
of the protective function © overcurrent is
sgnakd at outputs SO 1+ and SO 1-
{S0 2+ and SO 2-%}.

A fler the blocking period has ebpsed, the
power tansisor is not umed on agan
untl the folbw ng twm-on edge arrives
e Fg.7).

Pin 32 {pin 21}
Terminal REF1 {REF2 }

An extermal zener diode is connected t©
this pin as a rmfrnce. T defines the
maximum volage drop across the act-
vated power tansistor at which the
protective function of the drive circuit is
activated and thus the pow er transisor is
wmed off.

The protective functions of the Intelligent
halfbrdge drivers of the HD seres
alvaysbecome active when the volage at
ME1l {ME2} fn easurem ent

Page 13
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dmain/colector) is higher than that at
REF1 {REF2} e Figs.6 & 7).

The reference potentialispin 33 E1). The
reference may notbe blbcked by capaci-
orsunder any circum s@ances.

The reference diode must be bcated as
cbese aspossbke o the driverm oduk.

Pin 34 {pin 23}
Terminal Cs1{Cs2}

Iow -inductance blbcking capaciors wih
high ropk curent capabilly ekctoltic
capaciors ar usualy used) arw
connected © these ocutputs. They decoupk
the DC/DC converter on the secondary
side and mustbe abk © suppl the pulse

currents e © 8A) for
charging/discharging the gate capaci
ances. They are connected between Csl
{Cx} and COM1 {COM2}. As the
charge/discharge currents for the gate
capaciance are hrgely drawn from these
ekctroytic capaciors, thes must be
bcated n the mmedite proxin ity of the
drivermoduk. The term halassignment is
optin aly suied for this purpose. Capaci-
ance valies ofup © 100 YF per channel
are recommended. G reater valies should
notbe used t© ensure that the ntegrated
DC/DC converer sarsw ih no probkm s.

h orer to avold the operating volage
from ,running-up"“ on the secondary side,
a 16V-zener dibde or a tansent

Input voltage
+15V

-

Gate voltage
+15V

A5——

Load current

Satus adknowledgement thput

——_— Overaurrent turn-off threshold

w—— 7 —

v
\ Blocking time

[
to
tg = Power-trangigtor turn-off in case of overcurrent

to - t4 = Bodkingtime (all input signalsare ignored)

Fiy.7 Function principk ofthe bbcking tine

Page 14
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suppressor must be connected in paralel
© the bbcking capaciors. These diodes
are required on both channek, even if
one channel is not used. They should be
rated ora powerdisspation of1 3W .

Pin 35 {pin 24}
Terminal COM1{COM2}

This is the ground tem nal of the secon-
dary-sde bbcking capacior. £is smula-
neousl used as the reference potential for
the m easurem ent fiter and the capaciors
Cbl {Cb2}.

h pkce of E1 {E2}, the trm halCOM 1
{COM2} can alo be connected © the
source ofa power M O SFET. T this case,
the reference must alo appled t© this
ferm nal This circuit albws power M O S—
FETs © be driven w thout a negative gate
volage. The transisor is then driven i is
deactivated sate wih 0V (Gnibohr gae
driving, see Fiy. 8).

The ttrm hal E1 {E2} is unused i this
circuit and may under no circum sances

1
[HDxxx 1
L Ve e Dme
30 :—’HF\
| ——(Ore a
Ry
G‘| e
36 9
— FEF
32
| Dref
oM
35 . .
1 Fn33(E!)isnot used

Fiy.8 Unpokrgate driveng 0/+15V)
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be conneced with COM 1 {COM 2}.

As a ruk, this method of gate driving is
notuseful or 5 BTS, as it is necessary t©
work wih a negative gate volage, espe-
caly wih Jdpanes chips and kmger
moduks.

Configuration within the
Pow er Section

The drivers of the HD series should be
bcated ascbsely aspossbk © the power
trangistors. The connecting kads t© the
transistors should be as shortaspossbk,
ie.they canbeup © 10 an bng depend-
ng on the gate current and swiching
Feed . h contrast, the Input kadsmay be
about25 an In Bngth e Fig. 9). Butas
has aleady been descrbed, care should
be @ken © ensure thatall kads are un In
a neatpatiem.
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co%czpj

+15V

f Ma_|:—|:|—}|-| _ |

\]\ N+
/ I 3| —
BN

B

twisted pairs IHDxxx twisted wires

e =
IN-
a 3
max. 25em
| I
Hedronc@Q\D mex. 10cm Rower QD

Fiy. 9 Corectiputand outputw iring

- Fig.10 showsone phase ofa three-phase
Response Time Capacitor converer or a power of about 80 kW .

The usefiloutputpow er natura Iy depends
on the dc-Ink volage and the swiching
C - _ _ta_ _______ frequency of the converter. The HD 680
1560 In € \_702 _ ) alowed Fhe converter 1o be operated wjilh

Vee —Vief frequencies up t© far abovwe 20 kHz I

princibe, although at these frequencies

B|ocking Time Ca pa citor considerab® sw Ithing bsses occur In the
L BTs and the output power must be

corregpondingly reduced. The driver

at+15V gate driving power ofthe HD680 is ako sufficient or
a paralel circult comprishg several
c. o= __ J_Eb_ _ moduks of tis type. For swithig
o 71,6kQ frequenciesbebw 10 kHz, one HD280 is

Comax — 470nF sufficent orthis GBTmoduk.
The compkte threphase converer is
atunipohrgate driving 0/+15V) avaibbk i the circuitdigphyed Fig. 10)
as a compktely asemblkd and tesed
c.o— Eb _______ evaliaton board from CONCEPT (ee
o 2 Ve alo the section on ,Evaliation boardsh).
100kQ In o ) The evaliaton board is ako equipped
ref wih an ekctoltic battery of very bw -

Comax  =470nF nductance design.
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+18Y DGink +400..800Mkc
HDBB0AY AN o7 1ol A
V33151 e e %—N—P'
S 1 \{ 98B
high-gde 18 % 140 a BSVPO0GBI20DN2
— N2+ @
17l o A 12 -
- .
=" oz |2 10 10
i o (2 |02 o
low-ice ‘3‘ It +1@ e i o 15y .
+15V INt: o |2 BN 18 @7 812
2 [ 15V 5/
10
+ 0 B 1NAOO7  1NAOO7
GND Rt Dmi1  Dmi2
250uF o8 £l 1
G\D +18Y )
QD 151 o, o | SB140
Satusoutput 2 18] o R
+15V g 10 10
il o o | ant v
Satusoutput 1 2 = Reft 6
o JEES " Toogr Jav 56
oM 15V 7/
E1 o
5k 5k
Fower G\D
ab  GD

Fig.10 Applicaton wih a HD680A/AN

As ndicated In the cirouit diegram, the
drive ads should be connected as cbsely
aspossbke to the I5 BTs. Specil connec—
ors are provided orthe gate and em iter.
Unoriunatel, however, the moduk has
no colecorsense em nak. The auxilary
em tter em halofthe ,,upper® G RBT isan
obvibus choixe for the Vce measurement
ofthe , ower® GRT e alko Fig.11). The
Ve measurem ent output should under no
circum sances be connected t© power
erm nall of the moduk, as this is very
unfavorably positioned as regards is
geometry and the di/dt change in the
bad current 2 kifies the m easurem ent. For

( N
= 9]

hig-side C‘J“esqll;; =

168T Em'nier—F 5

- =a OO0
O) o

Fig.11 Comectdriver connection w th an
I5 BT ha Ifbridge m oduk

:0 ne phase ofa 80kW -hverter

the Voe measurem entofthe ,upper™ Is BT
there I8 no alematie t© ushg power
term nal3 e ako Fig. 11). Butthis has
a more favorabk geometry than ®rm nal
1 and the resut is acceptab k. The volage
drop caused by the di/dt current change
n the moduk-intemal feeder kad from

term nal3 © the LG RT chio alko exphins
why reference dibde Ref2 show s a higher
valie than Refl so that the overcurrent
protection for both 15 BTs becom es active
ataboutthe sam e currentvalues.

To albw the user © enter quikly and
anoothy Into L BT technobgy and o
the protection conceptused for the ntelhi-
genthalfbridge drivers ofthe HD serks,
CONCEPT offtrs wvarous evaliation
boards and power sages. Compkrly
assemblkd and tested halfbordge evalia-
ton boards are avaibbk wih varous
types of 5 BT.
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h addion, CONCEPT offers rmady
desgned and assembkd threephase
brdges wih I5BT moduks. Addional
docum entation on these is avaihbk upon
request.

These boards can be used In coninction
w ih the docum entzation t© buid ready-to-
use prototype equibment n a few hours.

CO N CEPT m akes the practicalexperience
ganed over many years by is develbp-
ment and application engheers avaibbk
© all nteresed users. CONCEPT offers
various serwies w ithin the scope of this
offer:

Consulting and Training

CONCEPT provides consuting and tain-
hg sewies © cusomers on optimal
procedures, the deal circuittopobgy and
the avoidance ofpossbk difficuldes n the
devebpmentofpowerekctonics.

Technical Support

CONCEPT offers you fast and effective
he for yourquestions and probEm s:

E-M ail: conceptd bekzrch

Tel++41 ©)32 / 322 42 36
Fax ++41 )32 / 322 22 51

Application

CONCEPT cakubtes and dimensions
pow er sections and driver circuis accord-
hg o the customer's specifications and
supples compkte cirui diagram s, parts
Iists and ekctricaland them alkey data of
the circui. The customer then mpkments
the hyout and construction of the equip-
menthin self.

Customer-Specific Systems

CONCEPT devwebps and produces com -
pEE equipmentand sysem s according ©
the custom er’s specifications.

The obligation t high quality is one ofthe
central eatures Bhid down In the m ssion
satem ent of CT-C oncept Technobgy Tid.
TomlQ uality M anagement (IQM ) covers
all sages of product devebprment and
production up t© delivery. The drivers of

the HD Lres ar manufacured
according ®© the B0 9001 qualty
sandard.

CONCEPT resrves the rght t© make
modifications © s technical data and
product specifications atany tine w thout
prior notice. The general erm s and con-—
ditons of delvery of CTConcept
Technobgy Iid . apply .
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Please use a photocopier to enlarge to A4 size. Check elevant box [X . Please complete
the form and fax it to CONCEPT or to your local CONCEPT distribution partner!

Please send us further information:

3 0 vervew ofallntelligentdrivers from CO N CEPT
0 verview ofDC/DC convertersw ih high isolation volage from CO N CEPT
0 verview ofthe evaliation boards

We would like a quotation for:

3 pcs htelligentdrivers oftype HD , by date:
3 pcs htelligentdrivers oftype HD , by date:
3 pcs htelligentdrivers oftype HD , ba date:

We would be interested in the following services:

(See description in the data sheet)

3 Consulting and raihig

3 Troub kshooting and supportfortechnicalproblkem s
3 Application dimensioning ofpow er sages)

A cusom er-gpecific sysem s

My address:

Forename, Sumame
Deparm ent/Function

Company

Tekphone Fax
EM ail

O urbushess activities are In the secorof
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Drivers for low power (2W cnverter, £1,5A gate current)

Standard version 0...70°C) HD 215 AN
hdustry version 40..+85°C) HD 215AT

Drivers for medium power (2W converter, 18A gate current)

Standard version 0...70°C) HD 280 AN
hdustry version 40..+85°C) HD 280 AT

Drivers for high power (6 W converter, 8 A gate current)

Standard version 0...70°C) HD 680 AN
hdustry version 40..+85°C) HD 680 AT

Drivers for high isolation voltages (i.e. railroad applications)

Pkas request further inform ation

Evaluation boards

Pkase ask foran overview ofour evaliation boards

CT-ConceptTechnobgy Id .
heligentPow er Ekctronics
Hauptstasse 3

CH-2533 Ieubrngen / Eviard
Gw izerbnd)

Tel++41 ©)32 / 322 42 36
Fax ++41 )32 / 322 22 51

©c opyright1992..1996 by CT-ConceptTechnobgy Iid. — Sw izerland. A Nl rights reserved.
W e reserve the rightto make any chnicalm odifications w thoutprior notice . HD-E01 07/96




