B2
B6

Cche
C:ies

C:iss

Cmax

cont
Coes; Coss

ub
(di/dt)er
— dip/dt
— dig/dt
dig/dt
— dir/dt
dir/dt
(dv/dt)er
DSC
Econd
ED
e.m.f.

Eoff
Eon
Er

f

fo

F

Fu

Ots
IAOmax
Ic
Ices

lceTRIP
lcm

Icp

Maximum acceleration under vibration
Width of the module base

Two-pulse bridge connection

Six-pulse bridge connection
Capacitance chip-case (baseplate)
Input capacitance, output short-circuited
(IGBT)

Input capacitance, output short-circuited
(MOS)

Junction capacitance

Maximum value of reservoir capacitor (for
greater values of capacitance the
recommended current must be reduced)

Continuous direct current
Output capacitance, input shorted
(IGBT, MOS)

Coupling capacitance between the primary
winding and each secondary winding

Reverse transfer capacitance
(Miller capacitance) (IGBT; MOSFET)

Duty cycle. D =1 -t

Contact diameter of capsule devices
Critical rate of rise of on-state current
Rate of fall of the drain current (MOSFET)
Rate of fall of the forward current (diode)
Rate of rise of gate current

Rate of fall of the on-state current (thyr.)
Rate of rise of on-state current (thyr.)
Critical rate of rise of off-state voltage
Double sided cooling

Energy dissipation during conduction time
Intermittend duty

Electromotoric force (back e.m.f.) =
generated voltage of a rotating machine

Energy dissipation during turn-off time
Energy dissipation during turn-on time

Energy dissipation during reverse recovery
(diode)

Operating frequency, pulse frequency
Maximum frequency

Mounting force

Recommended fuse (fast acting)
Forward transconductance

Max. output current (driver)
Continuous collector current

Collector-emitter cut-off current with gate-
emitter short-circuited

Max. Icg to trip ERROR (SKiiP)
Peak collector current
Non-repetitive peak collector current

IFov)
1T\
IFav(@)
lrFcL
lem
I[N
lFRM
lFrRMs
lFsm
lFwm
le
lep

lces
|Goff
IGon
Igss

leT

Collector current for Vcgsgt test
Repetitive peak collector current

Direct output current (of a rectifier
connection)

(Direct) off-state current (thyristors)

Maximum direct output current of the
complete circuit (bridge circuits)

Continuous drain current (MOSFETS)
Continuous direct current (diode)

Direct output current with capacitive load
(limiting value)

Direct off-state current
Peak value of a pulsed drain current

Continuous reverse drain current
(inverse diode forward current)

Pulsed reverse drain current, peak value
(pulsed inverse diode forward current)

Zero gate voltage drain current (gate shorted)

Continuous emitter current

Forward current (instantaneous value)
Forward current

Overload forward current

Mean forward current

Mean basic load current

Mean forward current with capacitive load
Peak forward current

Recommended mean forward current
Repetitive peak forward current

RMS forward current

Surge forward current

Peak forward working current

Gate current

Gate non-trigger current

Gate-emitter leakage current,
collector emitter short-circuited

Output current (peak) max. for switch-off
(driver)

Output current (peak) max. for switch-on
(driver)

Gate-source leakage current, drain-source
short-circuited

Gate trigger current
Holding current

Input signal current (HIGH)
Latching current

Highest peak current obtainable at a rise time

lower than 1 us (pulse transformers)

Recommended direct output current with
resistive load

Recommended direct output current with
capacitive load



INRMS

loutav

Iro

IrD
IrRM

|rms

IrMs

No/Ns

Nominal r.m.s. current (of a fuse)
Output average current (driver)
Reverse current

Reverse current for calculating the reverse
power dissipation

Direct reverse current
Peak reverse recovery current

Alternating output current (of an a.c.
controller connection)

Maximum rated r.m.s. current of a complete
a.c. controller connection

Reverse recovery current
(measuring condition for t;and t;,)

Peak reverse recovery current

Maximum permissible non-repetitive peak
reverse current (avalanche diodes)

Supply current primary side

Supply current primary side (driver)
at no load

On-state current (instantaneous value)
(Direct) on-state current

Mean on-state current

Peak on-state current

Overload on-state current

RMS on-state current

Surge on-state current

i’t value

Peak pulse current
(IEC standard pulse 8 x 20 us)

Tail current (IGBT)

Factor from the relation Zjc:Rinjc

External collector inductance

Length of the heatsink profile

Parasitic collector-emitter inductance
Parasitic drain-source inductance

External circuit inductance (short circuit)
Inductance of the primary winding at 1 kHz
Parasitic inductance (sec. stray inductance)
Mounting torque

Torque for mounting the semiconductor
to the heatsink

Torque for mounting the busbars to the
semiconductor

Mounting torque for AC terminals
Mounting torque for DC terminals

Number of semiconductor components
(modules) on a common heatsink

Number of load cycles

Maximum number of series connected
silicon elements

Ratio of windings primary to secondary

Pav

Pp
Prav
Pem
Ps
Pr
Prav
PRrrM

Prswm

Prav
Pror
Pvror
Pw

Qr

Qgel
Qgsl
Qn
R

RC

fce

Rce
RDS(on)
rec ...
rec. 120
Rex

e

RGoff
Racon

Res
RL

Rtp

Pressure drop
Power dissipation of one component

Maximum permissible permanent power
dissipation average value

Power dissipation

Mean forward power dissipation (diodes)
Peak forward power dissipation

Peak gate power dissipation

Reverse power dissipation

Mean reverse power dissipation (thyr.)
Peak repetitive reverse power dissipation

Non-repetitive peak reverse power
dissipation

Mean on-state power dissipation (thyristor)

Total power dissipation

Water pressure

Charge recovered during the reverse
current fall time

Gate charge (IGBT)
Gate-source charge (MOSFET)
Recovered charge

Number of rows of heatsinks one on top
of the other

Recommended snubber network

On-state slope resistance (IGBT)

Resistor for Vcg monitoring

Drain-source on-resistance (MOSFET)
Rectangular current waveform
Rectangular pulses, 120° conduction angle

Auxiliary emitter series resistor
(parallel IGBT)

Gate circuit resistance

External gate series resistor at switch-off
(MOSFET, IGBT)

External gate series resistor at switch-on
(MOSFET, IGBT)

Gate-source resistance (MOSFET)

Load resistance for measuring t; and Iy
(pulse transformer)

Recommended series resistor for capacitive
loads (source resistance included in this
value)

Recommended parallel resistor for use with
series connection

D.C. resistance of the primary winding
Revolutions per minute
D.C. resistance of each secondary winding

On-state slope resistance, forward slope
resistance (thyristor, diodes)

Resistor for interlock dead time (driver)



Rthca
Rthen

Rthcw
Rihha
Rihja
Rinjc
Rthicyp

Rinjr

Rinjoil
Rinjw
Rthmw
sin...
sin. 180
SSC

t

Tamb
Tott

te
Tcase
teona
tq
td(err)

ta(off)
ta(ofhio

td(on)
td(on)io

Terr
te

Thermal resistance case to ambient air

Contact thermal resistance case to
heatsink®

Thermal resistance case to cooling water
Thermal resistance heatsink to ambient air
Thermal resistance junction to ambient air
Thermal resistance junction to case

Thermal resistance junction to case under
pulse conditions

Thermal resistance junction to reference
point

Thermal resistance junction to oil

Thermal resistance junction to cooling water
Thermal resistance thermal trip-cooling water
Sinusoidal current waveform

Half sinewaves, 180° conduction angle
Single sided cooling

Time

Ambient temperature

Switching temperature of the attached
bimetal thermal trip

Period (cycle) duration
Case temperature
Conducting time
Delay time

ERROR input-output propagation delay time
(driver)

Turn-off delay time

Input-output turn-off propagation delay time
(driver)

Turn-on delay time

Input-output turn-on propagation delay time
(driver)

Max. temperature for setting ERROR
On-time

Reverse current fall time (diode)
Fall time

Forward recovery time

Gate controlled delay time

Gate controlled rise time
Heatsink temperature

current fall time

current rise time

Junction temperature

Oil temperature (at the hottest place) during
operating in insulating oil

Turn-off time

Turn-on time

Operating temperature range
Pulse duration

tpdon—err

toRESET

tq
t

R

tz

[ vdt
Vair
Vair
Vairlt
Ver)

V(BR)CES
V(BR)DSS

Vee
Vce

VCEcIamp
Vces

VcEsat
Vcemo)

VcEstat
VCEdyn
Vcond

Vb
Vb
Vbp
Vbb

VpGR

VbRM
Vbs
VEE
VF
VE
Vg

Vep

Propagation delay time on ERROR

Min. pulse width ERROR memory
RESET time

Circuit commutated turn-off time (thyristor)
Rise time

Reverse blocking time: tr = t; — t,
Reference point temperature
Reverse recovery time

Cycle time

Storage temperature range

Over temperature protection (SKiiP)
Virtual junction temperature

Water temperature

Tail time (IGBT)

Voltage-time integral at no load

Air velocity

Air volume

Air flow

Avalanche breakdown voltage

Collector-emitter breakdown voltage,
gate-emitter short circuited

Drain-source breakdown voltage,
gate-source short circuited

Collector-emitter supply voltage
Collector-emitter (direct) voltage

Collector-emitter clamping voltage during
turn-off

Collector-emitter (direct) voltage with
base-(gate-)emitter short-circuited

Collector-emitter saturation voltage
Collector-emitter threshold voltage (static)

Collector-emitter threshold static
monitoring voltage

Collector-emitter threshold dynamic
monitoring voltage

Drain-source (collector-emitter-)voltage
in the conducting state

Direct output voltage (bridge rectifier)
(Direct) off-state voltage (thyristor)
Direct off-state voltage (thyristor)
Drain-source supply voltage (MOSFET)

Drain-gate voltage with specified input
resistance

Repetitive peak off-state voltage
Drain-source voltage

Emitter supply voltage

Forward voltage (instantaneous value)
(Direct) forward voltage

Gate voltage

Gate non-trigger voltage



Letter Symbols and Terms

Ve

VGEs

VGE(th)
Ve(off)
VG(on)
Ves
Vst
Ver
Vin
VisoL
Visolo

Visolqs

Vir+
Vir—
Voly,
VoH
VoL
Vp
VR
VRD
VRoM
VRGO
VRRM
VRsm
VerRwM
Vs
Vs1
Vs>
Vsp

V1
Vr

Gate-emitter voltage

Gate-emitter voltage, collector-emitter
short-circuited

Gate-emitter threshold voltage
Turn-off gate voltage output
Turn-on gate voltage output
Gate-source voltage
Gate-source threshold voltage
Gate trigger voltage

Input signal voltage (HIGH) max.
Insulation test voltage (r.m.s.)

Isolation test voltage (r.m.s. /1 min.)
input-outpt (driver)

Isolation test voltage (r.m.s. /1 min.)
outputl - output 2 (driver)

Input threshold voltage (HIGH) min.
Input threshold voltage (LOW) max.
Water volume per unit time

Logic HIGH output voltage (driver)
Logic LOW output voltage (driver)
Peak pulse voltage

(Direct) reverse voltage

Direct reverse voltage

Peak reverse gate voltage

No-load reverse gate voltage
Repetitive peak reverse voltage
Non-repetitive peak reverse voltage
Crest working reverse voltage
Supply voltage primary (for gate driver)
Supply voltage stabilized

Supply voltage non stabilized

Negative source-drain voltage
(inverse diode forward voltage)

On-state voltage (instantaneous value)
(Direct) on-state voltage (thyr.)

V(o)
V1(10)

Vuvs
Vy
VvrRms
Vi

Viww

WE, Er
Woff: Eoff
Won:Eon
N N
Wp, Ep

Zy,

Zthca
Zijc

ZihjcD

Zinjh
Zihha
Zahyp

Zihyt
Z(th)z

Threshold voltage

Supply undervoltage monitoring
Alternating line voltage (r.m.s.)
Alternating input voltage (r.m.s. value)
Water volume

Maximum alternating working voltage
between windings (r.m.s. value)
(pulse transformer)

Weight

Single phase a.c. controller connection
Three phase a.c. controller connection
Energy dissipation during the conducting
time

Forward energy dissipation

Energy dissipation during the turn-off time
Energy dissipation during the turn-on time

Maximum permissible non-repetitive peak
pulse energy (rectangular pulse 2 ms)

Transient thermal impedance

Transient thermal impedance case to
ambient

Transient thermal impedance junction to
case

Transient thermal impedance junction to
case of the freewheeling diode (brake
chopper IGBT module)

Transient thermal impedance junction to
heatsink

Transient thermal impedance heatsink to
ambient air

Transient thermal impedance under pulse
conditions

Transient thermal impedance
Supplementary transient thermal impedance
Conduction angle
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