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Abstract

This project presents the operation and testing of the heating inductor by uses principle of
switching power supply and wuse the full-bridge power converter by opto coupler frequency at
resonance is 50 KHz. This project is improve the power of the device from half-bridge power converter

for the maximum output current and the maximum efficient.
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3.3 INVERTER BY IGBT
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3.5 PWM CONTROL CIRCUIT AND CONTROL FREQUENCY
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3.6 GATE DRIVER
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Diameter over insulation

Current capacity in
Nominal Resistant per
AWG (inchs) milliampares bases| AWG
circulararea |1000 ft
Min Max on 1000 cm/A
8 0.130 0.133 16510 0.6281 16510 8
9 0.116 0.119 13090 0.7925 13090 9
10 0.104 0.106 10380 0.9985 10380 10
11 0.0928 0.0948 8230 1.261 8226 11
12 0.0829 0.0847 6530 1.588 6529 12
13 0.0741 0.0757 5180 2.001 5184 13
14 0.0667 0.0682 4110 2.524 4109 14
15 0.0595 0.0609 3260 3.181 3260 15
16 0.0532 0.0545 2580 4.02 2581 16
17 0.0476 0.0488 2050 5.054 2052 17
18 0.0425 0.0437 1620 6.386 1624 18
19 0.038 0.0391 1290 8.046 1289 19
20 0.034 0.0351 1020 10018 1024 20
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Pulse Width
Modulator Control Circuits

The SG3525A, SG3527A pulse width modulator control circuits offer
improved performance and Jower external parts count when implemented for
controlling all types of switching power supplies. The on-chip +5.1 V
reference is trimmed to +1% and the error amplifier has an input
common-mode voltage range that includes the reference voltage, thus
eliminating the need for external divider resistors. A sync input to the
oscillator enables multiple units to be slaved or a single unit to be
synchronized to an external system clock. A wide range of deadtime can be
programmed by a single resistor connected between the CT and Discharge
pins. These devices also feature built-in soft—start circuitry, requiring only an
external timing capacitor. A shutdown pin controls both the soft—start circuitry
and the output stages, providing instantaneous turn off through the PWM
latch with pulsed shutdown, as well as soft-start recycle with longer
shutdown commands. The under voltage lockout inhibits the outputs and the
changing of the soft—start capacitor when VG is below nominal. The output
stages are totem—pole design capable of sinking and sourcing in excess of
200 mA. The output stage of the SG3525A features NOR logic resulting in a
Jow output for an off-state while the SG3527A utilized OR logic which gives a
high output when off.

e 8.0V to 35V Operation

5.1V £ 1.0% Trimmed Reference
100 Hz to 400 kHz Oscillator Range
Separate Oscillator Sync Pin

Adjustable Deadtime Control

Input Undervoltage Lockout

Latching PWM to Prevent Multiple Pulses
Pulse-by-Pulse Shutdown

Dual Source/Sink Outputs: 400 mA Peak

Representative Block Diagram

. Reference

Under-
Regulator Voltage

Lockout

To Intemal
Circuitry

INV. Input ©

Noninv. Input ©

s

0 SR

Csoft-Start

et ) 5.0k
Shutdown O——"VYW\V—

5.0k
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Order this document by SG3525A/D

SG3525A
SG3527A

PULSE WIDTH MODULATOR
CONTROL CIRCUITS

SEMICONDUCTOR
TECHNICAL DATA

N SUFFIX
PLASTIC PACKAGE
CASE 648

DW SUFFIX
PLASTIC PACKAGE
CASE 751B
(SO-16L)

&

1

PIN CONNECTIONS

Inv. Input EWTE Vref
Noninv. Input E
e

osc. output [ 4 |
crls |

Rl |
Discharge E
Soft-Start [ 8 |

15|Vce

E Output B
E Ground

11 | Output A
10 | Shutdown

9 | Compensation

(Top View)

ORDERING INFORMATION

Operating
Device Temperature Range | Package
SG3525AN Plastic DIP
SG3525ADW | Tpa =0°to +70°C SO-16L
SG3527AN Plastic DIP
© Motorola, Inc. 1996 Rev 2




SG3525A SG3527A

MAXIMUM RATINGS (Note 1)

Rating Symbol Value Unit
Supply Voltage Vce +40 Vdc
Collector Supply Voltage Ve +40 Vdc
Logic Inputs -0.3t0 +56.5 \
Analog Inputs -0.3toVce \
Output Current, Source or Sink lo +500 mA
Reference Output Current Iref 50 mA
Oscillator Charging Current 5.0 mA
Power Dissipation (Plastic & Ceramic Package) Pp mwW
Tp = +25°C (Note 2) 1000
T = +25°C (Note 3) 2000
Thermal Resistance Junction—to—Air ReJA 100 °C/W
Thermal Resistance Junction—to-Case ReJc 60 °C/W
Operating Junction Temperature Ty +150 °G
Storage Temperature Range Tstg -55t0 +125 °C
Lead Temperature (Soldering, 10 seconds) TsSolder +300 204
NOTES: 1. Values beyond which damage may occur.
2. Derate at 10 mW/“C for ambient temperatures above +50°C.
3. Derate at 16 mW/°C for case temperatures above +25°C.
RECOMMENDED OPERATING CONDITIONS
Characteristics Symbol Min Max Unit
Supply Voltage Vce 8.0 35 Vdc
Collector Supply Voltage Ve 4.5 35 Vdc
Output Sink/Source Current lo mA
(Steady State) 0 +100
(Peak) 0 +400
Reference Load Current Iref 0 20 mA
Oscillator Frequency Range fosc 0.1 400 kHz
Oscillator Timing Resistor RT 2.0 150 kQ
Oscillator Timing Capacitor Ct 0.001 0.2 uF
Deadtime Resistor Range Rp 0 500 Q
Operating Ambient Temperature Range TA 0 +70 °C

APPLICATION INFORMATION

Shutdown Options (See Block diagram, front page)

Since both the compensation and soft-start terminals
(Pins 9 and 8) have current source pull-ups, either can
readily accept a pull-down signal which only has to sink a
maximum of 100 pA to turn off the outputs. This is subject to
the added requirement of discharging whatever external
capacitance may be attached to these pins.

An alternate approach is the use of the shutdown circuitry
of Pin 10 which has been improved to enhance the available
shutdown options. Activating this circuit by applying a
positive signal on Pin 10 performs two functions: the PWM

latch is immediately set providing the fastest turn—off signal to
the outputs; and a 150 pA current sink begins to discharge
the external soft—start capacitor. If the shutdown command is
short, the PWM signal is terminated without significant
discharge of the soft—start capacitor, thus, allowing, for
example, a convenient implementation of pulse-by-pulse
current limiting. Holding Pin 10 high for a longer duration,
however, will ultimately discharge this external capacitor,
recycling slow turn—on upon release.

Pin 10 should not be left floating as noise pickup could
conceivably interrupt normal operation.

2
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SG3525A SG3527A

ELECTRICAL CHARACTERISTICS (V¢ = +20 Vdc, Tp = Tiow to Thigh [Note 4], unless otherwise noted.)

r Characteristics I Symbol ‘ Min I Typ | Max } Unit |
REFERENCE SECTION
Reference Output Voltage (T = +25°C) “Vref 5.00 5.10 5.20 Vdc
Line Regulation (+8.0 V< Vg < +35 V) Regline - 10 20 mvV
Load Regulation (0 mA <1 <20 mA) Regjoad - 20 50 mV
Temperature Stability AVieflAT - 20 - mV
Total Output Variation AVref 4.95 - 5.25 Vde
Includes Line and Load Regulation over Temperature
Short Circuit Current Isc - 80 100 mA
(Vref =0V, Ty = +25°C)
Output Noise Voltage (10 Hz < f < 10 kHz, Tj = +25°C) Vn - 40 200 Wrms
Long Term Stability (T = +125°C) (Note 5) S - 20 50 mV/khr
OSCILLATOR SECTION (Note 6, unless otherwise noted.)
Initial Accuracy (T = +25°C) A +2.0 +6.0 %
Frequency Stability with Voltage Afosc - +1.0 +2.0 %
(+8.0V<Vpc £+35V) Dvee
Frequency Stability with Temperature Afose - +0.3 - %
T
Minimum Frequency (R = 150 kQ, C = 0.2 uF) fmin - 50 - Hz
Maximum Frequency (RT = 2.0 kQ, CT = 1.0 nF) fmax 400 - - kHz
Current Mirror (IRT = 2.0 mA) d:7 2.0 22 mA
Clock Amplitude 3.0 3.5 - Vv
Clock Width (T = +25°C) 0.3 0.5 1.0 us
Sync Threshold 1.2 2.0 2.8 \
Sync Input Current (Sync Voltage = +3.5 V) - 1.0 25 mA
ERROR AMPLIFIER SECTION (Vgpm = +5.1 V)
Input Offset Voltage Vio - 2.0 10 mV
Input Bias Current B - 1.0 10 LA
Input Offset Current llo - - 1.0 RA
DC Open Loop Gain (R 2 10 MQ) AvoL 60 75 - dB
Low Level Output Voltage VoL - 0.2 05
High Level Output Voltage VOoH 3.8 5.6 -
Common Mode Rejection Ratio (+1.5V <Vgpm £+5.2V) CMRR 60 75 - dB
Power Supply Rejection Ratio (+8.0 V < Vg < +35 V) PSRR 50 60 - dB
PWM COMPARATOR SECTION
Minimum Duty Cycle DCmin - - 0 %
Maximum Duty Cycle DCmax 45 49 - %
Input Threshold, Zero Duty Cycle (Note 6) Vih 0.6 0.9 - \Y
Input Threshold, Maximum Duty Cycle (Note 6) Vin - 33 3.6 \Y
Input Bias Current B - 0.05 1.0 HA

NOTES: 4. Tjoy = 0° for SG3525A, 3527A  Thigh = +70°C for SG3525A, 3527A

5. Since long term stability cannot be measured on each device before shipment, this specification is an engineering estimate of average stability

from lot to lot.

6. Tested at foge = 40 kHz (RT = 3.6 kQ, C1 = 0.01 uF, Rp = 0Q).

MOTOROLA ANALOG IC DEVICE DATA
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SG3525A SG3527A
ELECTRICAL CHARACTERISTICS (Continued)

Characteristics ‘ Symbol [ Min l Typ ’ Max J Unit ’
SOFT-START SECTION
Soft-Start Current (Vshutdown = 0 V) 25 50 80 pA
Soft-Start Voltage (Vshutdown = 2.0 V) - 0.4 0.6 \
Shutdown Input Current (Vshutdown = 2.5 V) - 0.4 1.0 mA
OUTPUT DRIVERS (Each Output, Vo = +20 V)
Output Low Level VoL \Y
(Isink = 20 mA) - 0.2 0.4
(Isink = 100 mA) - 1.0 20
Output High Level VoH Vv
(Isource = 20 mA) 18 19 -
(Isource = 100 mA) 17 18 <l
Under Voltage Lockout (V8 and V9 = High) VuL 6.0 7.0 8.0 )
Collector Leakage, V¢ = +35 V (Note 7) IC(leak) - - 200 pA
Rise Time (CL = 1.0 nF, Ty = 25°C) tr - 100 600 ns
Fall Time (C|_= 1.0 nF, Tj = 25°C) tf - 50 300 ns
Shutdown Delay (Vpg =+3.0V, Cg =0, Ty = +25°C) tds - 0.2 05 us
Supply Current (Vgc = +35 V) lcc = 14 20 mA
NOTE: 7.Applies to SG3525A only, due to polarity of output pulses.
Lab Test Fixture
O @V A\ gld, }
ref TaY 1AV 10N TN Wy
b 16': Reference Regulator 715 2 @ Vee
cod= T\ | = o
AN o ok
3.0k = Sync : 7 [ Y
PWM o { 3? ? : 4 T outA
ADJ. 4
1.0k =g | ¢ 2 v O—
T 6? [ I o0—s
' I vsncair—
Deadtime
15K 0 : . = } 10k 10W | °
0.009 Ramp . { @) o—
— —- o | 100 4 i 0 : _“N‘""‘Lo il
S . "
——o 1 — 14 ol [
04 L 0.001 | ) B O L
T | | OutB
Comp [ |
L |
= | =
i 10k ©9¢ PWM 12 Gnd
ab 001 |
2=1(+) : I
3=1() = |
1 I
2
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VIl Meter — TR
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o3l b3,
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SG3525A SG3527A

Figure 1. Oscillator Charge Time versus RT
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Figure 5. Oscillator Schematic (SG3525A)
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Figure 2. Oscillator Discharge Time versus Rp
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SHARP 6N135/6N136

6N1 35I6N1 36 General Purpose Type
Photocoupler

M Features H Outline Dimensions ( Unit : mm)

1. High speed response t pu , ten i

(6N135 : MAX. 1.5usatR.=4.1kQ)
(6N136 : MAX.0.8usatR .= 1.9kQ)

2. High common mode rejection voltage
(CMy: TYP. 1kV/ us)

3. Standard dual-in-line package

4. Recognized by UL, file No. E64380

H Applications

1. Computers, measuring instruments, control
equipment

2. High speed line receivers, high speed logic

3. Telephone sets

4. Signal transmission between circuits of
different potentials and impedances

B Absolute Maximum Ratings (Ta=25°C)
Parameter Symbol| Rating Unit
Forward current Ir 25 mA
“'Peak forward current I¢ 50 mA
Tnput | R Trm 1 A
Reverse voltage Vg 5 \%
Power dissipation P 45 mW
Supply voltage Vee | -05t0+15 A%
Output voltage Vo | -05t0+l15 Vv
simd vormge  (Pingw7 )| gy 9 v
Output |  Average output current Io 8 mA
Peak output current lop 16 mA
Base current  (Pin 7 ) Is 5 mA
Power dissipation Po 100 mW
“solation voltage Viso 2 500 V rms
Operating temperature Topr | -55t0+100| °C
Storage temperature Tsg | -55t0t125]| °C
**Soldering temperature T so1 260 ie

*1 50% duty cycle, Pulse width : 1ms

Decreases at the rate of 1.6mA/°C if the external temperature is 70°C or more.

*2 Pulse width<=1ps, 300 p/ s
*3 40 to 60% RH, AC for 1 minute
*4 For 10 seconds

Model
0.85*03 12403 connection

No. -
0ol T 0866
~

BN | it
SHARP

6.5%05

-

J J
YT @ ©0 00
Primary side mark
(Sunken place) 7.62%03
E N 92210.5
Cle
"
?L 6=0t013"
2]
0501 | ,2‘54“125 0.26+0.1 ®
® ne () eND
@ Anode @ Vo
(® cathode (7) Vs
OL Vee

*“OPIC " (Optical IC ) is a trademark of the SHARP Corporation.
An OPIC consists of a light-dctecting clement and signal-
processing circuit integrated onto a single chip.

" In the absence of confirmation by device specification sheets, SHARP takes no responsibilily for any defects that occur in equipment using any of SHARP's devices, shown in catalogs,
data books, etc. Conlact SHARP in order lo obtain the lalest version of the device specification sheels before using any SHARP's device.
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6N135/6N136

B Electro-optical Characteristics

(Ta= 0to + 70°C unless otherwise specified )

Parameter Symbol Conditions MIN. TYP. | MAX. | Unit
6N135 CTR(1) Ta=25°C,I¢= 16mA 7.0 40 - %
*SCurrent transfer 6N136 | CTR(1) Vo= 04V, V cc= 4.5V 19 40 - %
ratio 6N135 CTR(2) Ir= 16mA, Vo= 0.5V 5.0 43 - %
6N136 CTR(2) Vee= 4.5V 15 43 - %
Logic (0) output voltage VoL “Ip= 16mA, V cc= 4.5V - 0.1 0.4 \%
Ta=25C,Ir=0
Tou(1) Vo= Vo= 5.5V - 3.0 500 nA
Logic (1) output current Ta=25C,Ir=0
Ton(2) T Toe 15V - 0.01 1.0 HA
Tou(3) Ir= 0, Vec= Vo= 15V - - 50 LA
Logic (0) supply current IceL S TN - 200 - LA
Vo= open
e et Sa\ - 1002 ] 10 BA
Logic (1) supply current Ye= g 7 f
Icen(2) ol S - - 2.0 LA
Vo= open, Ir=0
Input forward voltage Vr T.=25C,Ir= 16mA - 1.7 1.95 \Y
npubfoewartevol iy AVE/ATa|  Ir=16mA s -19 - |mvicc
temperature coefficient
Input reverse voltage BVr Ta.=25C,Ir=10pn A 5.0 - - \%
Input capacitance Cm V= 0,f= IMHz - 60 - pF
"¢Leak current " 2= 25°C,45%RH, t = 5s i : & -
(input-output ) 50 Vo= 3kVDC 5 2
"’Isplation resistance Y Vio= 500VDC i 102 & Q
(input-output )
“Capacitance  (input-output ) Cro f= 1MHz - 0.6 - pF
Transistor current e VoDV, IS8 A ) 70 y

amplification factor

*5 Current transfer ratio is the ratio of input current and output

current expressed in % .

*6 Measured as 2-pin element  ( Short 1,2,3,4 )
*7 6N135: lp= 1.1mA, 6N136 :

lo=2.4mA

Note ) Typical volue : at Ta = 25°C




SHARP 6N135/6N136

B Switching Characteristics (Ta= 25°C, Vee= 5V, 1;=16mA)
Parameter Symbol Conditions MIN, TYP. | MAX. Unit
¢ speastion 6N135 | tpu RL=4.1kQ : 0.3 15 s
clay ume
Guput G J—s00j | BNTBB. || Erar Ri= 1.9kQ . 03 0.8 is
_i Propagation 6N135 t PLH Ri=4.1kQ - 0.4 1.5 Ls
delay time
Output (0)—>(1) 6N136 t L Ri= 1.9kQ - 0.3 0.8 Us
*10.1 'Instantaneous common
mode rejection voltage CMu "Rlg=0,Vem= 10Vpp - 1 000 - V/ius
“output (1)”
"1%!nstantaneous common
mode rejection voltage CML "12Vem= 10Verp, I = 16mA e - 1000 - V/ipus
“output (0)”
"’Bandwidth BW Ri=100Q - 2.0 - MHz

*8 RL=4.1k Q is equivalent to one LSTTL and 6.1kQ pull-up resistor. R =1.9kQ is equivalent to one TTL and 5.6kQ pull-up resistor.
*10 Instantaneous common mode rejection voltage * output (1) represents a common
mode voltage variation that can hold the output above (1) level (Vo> 2.0V).
Instantaneous common mode rejection voltage “ output (0)”  represents a common
mode voltage variation that can hold the output above  (0) level (Vo< 0.8V).
*12 6N135: R_.=4.1kQ 6N136: R_.= 1.9kQ
*13 Bandwidth represents a point where AC input goes down by 3dB.

*9 Test Circuit for Propagation Delay Time

Pulse
Pulse input | Generator £ A
Duty ratio I 0 r‘_
— ol
=1/10 —‘_E 2: 8] —o0 V¢ Vo 1 i o
2 y/ 7] R :
d _K:E'_ Vo 1.5V ; 1.5V
Ir monitor 4 5] ot CL=15pF
100Q % | ]
tpHL [

*11 Test Circuit for Instantaneous Common Mode Rejection Voltage

]Fl E . E —0 Vge=5V
— v g i
—] 6l oo,
A E —{_5 0.01pF
B
VEF=

Vem

VoL

®
.
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6N135/6N136
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Hitachi IGBT Module / Silicon N-Channel IGBT PDE-N600GR12A-0

= o \,: %ﬁ: o3 é;:ﬁ £
s i e B
[Rated 600A/1200V, Single-pack type]

FEATURES OUTLINE DRAWING
e Low saturation voltage and high speed. Uit s
e Low turn-OFF switching loss. 110
« Low noise due to built-in free-wheeling diode. N 93 ;
(gltra §9ft .a-nd Fast recovery Diode (USFD)) _@ 2M8
e High reliability structure. ) £ c I
e Isolated heat sink (terminals to base). Al i E
Lo R @E& ______
CIRCUIT DIAGRAM ! j@e s
ol
i AT T
2-M4
E C |"=='\J"=T—
E © ; 8
G o= S ’ L—-
J
Weight : 570g
ABSOLUTE MAXIMUM RATINGS (Tc=25°C)
ltem i Symbol Unit ; , Value
Collector-Emitter Voltage Vces V 1200
Gate-Emitter Voltage Vaes Vv +20
DC Ic 600
Collector Current s ® A 1200
DC B 600
Forward Current s v A 1200
Collector Power Dissipation Pc w 3790
Junction Temperature T; °C -40 ~ +150
Storage Temperature Tstg °C -40 ~ +125
Isolation Voltage Viso VRrms 2500(AC 1 minute)
Screw Torque TermirTals(M4/M8) - N-m 1.37/7.84 i
Mounting 2.94
Notes; *1 : RMS current of diode < 180 Arms
*2 : Recommended value 1.18 / 7.35 N-m
*3 : Recommended value 2.45 N'-m
CHARACTERISTICS (T¢=25°C)
item Symbol | - Unit Min. Typ. Max. Test Conditions
Collector-Emitter Cut-Off Current lces mA — — 1.0 Vce=1200V, Vee=0V
Gate-Emitter Leakage Current lees nA — — +500 | Vee=+20V, Vee=0V
Collector-Emitter Saturation Voltage Ve sat) Vv — 2.2 2.8 1c=600A, Vge=15V
Gate-Emitter Threshold Voltage VGE(To) \Y — — 10 Vce=5YV, Ic=600mA
Input Capacitance Cies pF — 54000 — Vce=10V, Vee=0V, f=1MHz
Rise Time tr —_ 0.2 0.5 | vee=600V, 191=600A
soil ; Turn-On Time ton — 0.35 0.8 Re=2.20Q
SWIEHIng TIMes. - i Time t Hs — 1045 | 035 | Vamttsv
Turn-Off Time to — 0.75 1.2 | Inductive Load
Peak Forward Voltage Drop VEm Y — 2.5 3.5 Ir=600A, Vge=0V
Reverse Recovery Time ter us — — 0.4 Ir=600A, Vge=-10V,di/dt=600A/us
Thermal Impedance ::G\/:IBI;F 2::2: °C/W - — %%? Junction to case

Notes; *4 : Rg value is the test condition’s value for decision of the switching times, not recommended value, please determine
the suitable R value after the measurement of switching waveforms (overshoot voltage, etc.) with appliance mounted.
Remark; For actual application,please confirm this spec.sheet is the newest revision.
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HITACHI POWER SEMICONDUCTORS

e Notices TR

1.The information given herein, including the specifications and dimensions, is subject to

change without prior notice to improve product characteristics. Before ordering,
purchasers are adviced to contact Hitachi sales department for the latest version of this
data sheets.

2.Please be sure to read "Precautions for Safe Use and Notices" in the individual brochure
before use.

3.In cases where extremely high reliability is required(such as use in nuclear power control,
aerospace and aviation, traffic equipment, life-support-related medical equipment, fuel
control equipment and various kinds of safety equipment), safety should be ensured by
using semiconductor devices that feature assured safety or by means of users’ fail-safe
precautions or other arrangement. Or consult Hitachi’s sales department staff.

4.In no event shall Hitachi be liable for any damages that may result from an accident or
any other cause during operation of the user’s units according to this data sheets. Hitachi
assumes no responsibility for any intellectual property claims or any other problems that
may result from applications of information, products or circuits described in this data
sheets.

5.In no event shall Hitachi be liable for any failure in a semiconductor device or any
secondary damage resulting from use at a value exceeding the absolute maximum rating.

6.No license is granted by this data sheets under any patents or other rights of any third
party or Hitachi, Ltd.

7.This data sheets may not be reproduced or duplicated, in any form, in whole or in part ,
without the expressed written permission of Hitachi, Ltd.

8.The products (technologies) described in this data sheets are not to be provided to any
party whose purpose in their application will hinder maintenance of international peace
and safety not are they to be applied to that purpose by their direct purchasers or any

third party. When exporting these products (technologies), the necessary procedures are
to be taken in accordance with related laws and regulations.

SR R N e R B e e S R S R e

e S R S e

B For inquiries relating to the products, please contact nearest overseas representatives which is located

“Inquiry” portion on the top page of a home page.

Hitachi power semiconductor home page address http://www.hitachi.co.jp/pse
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Hitachi IGBT Module / Silicon N-Channel IGBT PDE-M150GR12A-0

FEATURES OUTLINE DRAWING
e Low saturation voltage and high speed. Unitin mm
e Low turn-OFF switching loss. -
e Low noise due to built-in free-wheeling diode. DvBE e '1‘9“'"*30 sy - [
(Ultra Soft and Fast recovery Diode (USFD)) Nk iy |
* High reliability structure. efie K e
e Isolated heat sink (terminals to base). RIIFNHIPNPR EiE
1. df | IN ]l K
CIRCUIT DIAGRAM :
/C.2E1 E£2 <1 0
—0G2 M5 23 |23
l —OE2 40 :
0.8
C2Ef i? E2 C1 ' y
o5 e £/ 7/ "F‘—\_{:::l—u-':ﬁ i~ ﬁ
— o i : £ =
—O E1 7
oG B
3
Weight : 230g
ABSOLUTE MAXIMUM RATINGS (T¢=25°C)
ltem - Symbol | = Unit Value
Collector-Emitter Voltage Vces \% 1200
Gate-Emitter Voltage Vees Vv +20
Collector Current D¥ le A L
1ms lcp 300
i
Forward Current ! & le A 150
1ms lem 300
Collector Power Dissipation Pc W 1000
Junction Temperature Tj °C -40 ~ +150
Storage Temperature Tstg °C -40 ~ +125
Isolation Voltage Viso VRms 2500(AC 1 minute)
Terminal £
Screw Torque en"nm.a S - N-m 18 *
Mounting 1.96
Notes; *1 : RMS current of diode < 45 Arms
*2 *3 : Recommended value 1.67 N-m
CHARACTERISTICS (Tc=25°C)
ltem Symbol | Unit | Min. Typ. Max. Test Conditions
Collector-Emitter Cut-Off Current Ices mA — — 1.0 Vce=1200V, Vge=0V
Gate-Emitter Leakage Current lces nA — — 500 | Vee=+20V, Vee=0V
Collector-Emitter Saturation Voltage VeE(sat) \Y — 2.2 2.8 Ic=150A, Vge=15V
Gate-Emitter Threshold Voltage VeEo) Vv — — 10 Vce=5V, Ic=150mA
Input Capacitance Ces | PpF — [ 12000 | — | Vce=10V, Vae=0V, f=1MHz
Rise Time tr = 0.15 0.3 Vcc=600V, lc=150A
Turn-On Ti — ; : - ¥
Switching Times i Qn e fon s 03 0.6 | Rs=8.20
Fall Time tr — 0.1 0.3 Vee=+15V
Turn-Off Time tott - 0.5 1.0 Inductive Load
Reverse Recovery Time tr us — 0.2 0.4 | lF=150A
Peak Forward Voltage Drop Vem \ — 25 3.5 IF=150A, Vge=0V
IGBT Ring-¢) 0.125 ’
Th | Impedanc °C/W - - J
ermal Impedance FWD Roo 0.30 unction to case

Notes; *4 : Rg value is the test condition’s value for decision of the switching times, not recommended value, please determine
the suitable Rg value after the measurement of switching waveforms (overshoot voltage, etc.) with appliance mounted.
Remark; For actual application,please confirm this spec.sheet is the newest revision.
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HITACHI POWER SEMICONDUCTORS

e Notices ERi e e

1.The information given herein, including the specifications and dimensions, is subject to
change without prior notice to improve product characteristics. Before ordering,
purchasers are adviced to contact Hitachi sales department for the latest version of this
data sheets.

2 Please be sure to read "Precautions for Safe Use and Notices" in the individual brochure
before use.

3.In cases where extremely high reliability is required(such as use in nuclear power control,
aerospace and aviation, traffic equipment, life-support-related medical equipment, fuel
control equipment and various kinds of safety equipment), safety should be ensured by
using semiconductor devices that feature assured safety or by means of users’ fail-safe
precautions or other arrangement. Or consult Hitachi’s sales department staff.

4.In no event shall Hitachi be liable for any damages that may result from an accident or
any other cause during operation of the user’s units according to this data sheets. Hitachi
assumes no responsibility for any intellectual property claims or any other problems that
may result from applications of information, products or circuits described in this data
sheets.

5.In no event shall Hitachi be liable for any failure in a semiconductor device or any
secondary damage resulting from use at a value exceeding the absolute maximum rating.

6.No license is granted by this data sheets under any patents or other rights of any third
party or Hitachi, Ltd.

7.This data sheets may not be reproduced or duplicated, in any form, in whole or in part ,
without the expressed written permission of Hitachi, Ltd.

8.The products (technologies) described in this data sheets are not to be provided to any

party whose purpose in their application will hinder maintenance of international peace

and safety not are they to be applied to that purpose by their direct purchasers or any

third party. When exporting these products (technologies), the necessary procedures are

to be taken in accordance with related laws and regulations.

B For inquiries relating to the products, please contact nearest overseas representatives which is located

“Inquiry” portion on the top page of a home page.

Hitachi power semiconductor home page address http://www.hitachi.co.jp/pse
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