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ABSTRACT

This paper present the design and test report for electronic welding . Initially,
the rectifier and filter circuit change the alternating current 220 Volts 50 Hz line to direct
current 311 Volts. Subsequently, the direct current will change to high frequency pulses
(about 25 KHz) by IGBTdevice which inside are half-bridge converter circuit and control
switching characteristic by SG3526. It can variable frequency and pulse width which it
receive data form output section to continue the process. Finally, welding electronic has

output voitage 75 volts (no load) and maximum welding current is about 60 amps.
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1379 uansfeyarasinasanaundldiundauiag

Current capacity

Diameter Over Nominal Resistance in milliampares
In;ulation (inchs) Circular Per 1000 bases on
AWG Min Max Mil area Ft 1000 c.m/A AWG
8 0.310 0.133 16510 0.6281 16510 8
9 0.116 C.119 13090 0.7925 13090 9
10 0.104 G.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 0.6595 0.0609 3260 3.181 3260 15
16 0.0532 0.0545 2580 4.020 2581 16
17 0.0476 0.0488 2050 5.054 2052 17
18 0.0425 0.0437 1620 6.386 1624 18
19 0.0380 0.0391 1290 8.046 1289 19
20 0.0340 0.0351 1020 10.130 1024 20
Fady

< Y o o " o ]
5 99U us mz‘lmﬂmﬁzﬁw@qmmﬂuLan 268 1

ddmausanesmamlgugil 10 ULAYANINIDLTRITARIANA BT
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e

ERRITE MATERIALS

o=

Material characteristics

i : : ; V
Material iSymbol| Unit | HS6Z | H55Z [ HS4Z HS3Z|H52A H52B | H52Z | H51 A
‘ ' i | 1
' i [ |
. i et 1t izl egl st =0l wpoll izeoll 200
iailia) pe rmeabilily o | | x20%) x20%| +20%| +20%| 2% | *20%| 220%| *209
: i
: jheol h e el cidnn msl < o0l Peml o
S 2 1208 b aDMHzi M0MHzi S MHzi @ MH2: ) M CSMHz] Lo im0 Tz 6. IMH:
hie aliag uss lasiy v ric i alnemol o cien iianl S ED <0l i e
: { 10OMHZ | 10OMBz | 1OMHz | 10MHz| 5 MHz| 1 MHz o.SMHz,'c SMHz
Temperature factor ' i i !
—30~20°C z s i 3~10 1.5~7|
20~-55°C  Fung X0 ; 0~2 .
20~70°C . { 4~20] 3~10] 0~5 1.5-7] D22
: i : |
% ! Gauss | 2000| 2100 2s00f 200! 3300] 390f 3e00] 4650
Saturation fiux density = Bsiiy : : I
i ComT 20| 200 0| 20| a0l ] w! e
y ¥ ] 1 1
: ! Gauss | 100 1200 1300f 1s00] z200] 1700 1e00| 1500
Residual flux density Br - ¢ ; z : i i i
: L om ol 1t s 10| 20| 170 10|  150]
1 0 H ' I .
? - ]
i Ce 12! 10 8.6 3.0 2.0 0.7 0.5 2.5
Coercive force siiHE -7
: A/m %0 800 640 240 160 56 40 40
1
; : ? X10:¢ ' <1.8| <os| <o0.6
Hysteresis material constant | 1B e i 10kHz 10kHz | 100KHz
Disaccomodation factor ; DF | X107 | <s0| <s0| <30; <20 <10|] <20 <10 < 6
Curie temperature i Tc ‘C >450 >450§ >400 >350| >3001 >2%0 >230 >200
Resistivity [p liocmili I 100 0 10l e | sl s e o
Density v g/cm? 4.3! a3l 45 4.s| 4.4 4 47 47

Note 1) The values were obtained with toroidal cores (FR25%,15¢/5;.
2) The values were obtained at 2312 °C unless otherwise specilied.
3) Initial permeability were measured at 10 kHz, 0.8 A/m.
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4.2 aamanaaasinilszdna mnueans asa s
HANNINAARIAINFNRUEIsANITUAR UM LNSTUALE NN Tialaenissianany

% 1 ] v © 1 - e dl % al | o’ Aﬂ' o d.
AIUNTUNITTATRNT] LL@’Jﬂ’]%’)uﬁﬂﬂﬂﬂ‘iﬁﬂ‘ﬂﬁﬂ’]“ﬂ'ﬂiﬂLﬂﬁ‘EJIJL‘/]EIUF]%LL@%LN@W]H"I?L‘IJ@ﬂu

Aadlunneaiad udathulfauieulss@nsawlanel

d - - IU § i
AN919711 AN919sEANE nnASalAllanNd 2 kHz

Load(QY) | Vin (V) | lin (A) | Pin (W) | Vout (V) | lout (A) | Pout(W) szANEa N
Noload | 310 | 0.26 80.6 76 : - -
1K 310 | 026 80.6 76 76m 5.77 7.17%
500 310 | 028 86.8 76 152m 11.55 13.3%
230 3101 03 93 75 326m 24.45 26.29%
100 3100 | 036 | 1116 75 750m 56.25 50.4%
50 310 | 046 | 14256 74 1.48 109.52 76.8%
18 310 | 091 <f 2621 68 3.77 256.36 90.87%
4 310 | 192 | 5952 47.6 11.9 566.44 95.16%
3 310 | 228 | 7006 45 5 675 96.34%
2 310 ] 252 | 78l2 38 19 722 92.42%
1 810 .| 415 [12865 32.7 32.7 | 1069.29 83.11%
0.5 a0 |52  |1612 25 50 1250 77.54%
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< PRI {o i |
AN9IN2 AT NUSEENEA WA AT 8 A NE 25 kHZ

Load(€2) | Vin (V) | lin (A) | Pin (W) | Vout (V) |lout (A) | Pout(w) |ilsz@ndnn
Noload | 310 | 028 Y| 86.8 76 - - -
1K 310 | 03 93 76 76m 5.77 6.2%
500 310 ‘1 032 | 995 76 152m 11.55 11.64%
230 310 | 034 | 105.4 76 330m 25.08 23.79%
100 310 [ 039 | 1209 76 760m 57.76 47.77%
50 310 | 048 | 148.8 75 1.5 112.5 75.6%
18 310 | oes | 2728 56 367 | 24222 88.79%
4 310 | 218 | 67538 51 1275 | 65025 96.22%
3 310 | 25 715 47 16.67 | 736.3 95%
2 310 | 295 | 9145 41 20.5 840.5 91.9%
1 310 | 369 [1143.9 32 32 1024 89.52%
05 | 310 | 465 |[14415 25 50 1250 86.71%
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< a a {o { - 3
AN5199 3 A5 UsEEna nnidnlAillanaud 27 kHz (5i9)

23.5

Load(QQ) | Vin (V) | lin (A) | Pin (W) | Vout (V) | lout (A) | Pout(W) tsz@ngnn
Noload | 310 | 260m | 806 76 i - .
1K 310 | 280m | 80.6 76 76m 5.77 6%
500 310 | 300m | 93 76 152m | 11.55 12.42%
230 310 | 320m | 99.2 76 330m | 25.04 25.24%
100 | 310 | 380m | 117.8 75 750m | 56.25 47.75%
50 310 | 400m | 2542 74 15 | 1125 78.39%
18 310 | 820m | 1426 70 355 | 227.55 89.5%
4 310 | 214 | 6634 49 1225 | 600.25° 90%
e 310 | 241 | 74813 | 44 15.16 | 690 93%
2 310 | 262 | 8122 37 19 722 88.89%
1 310 | 356 |1105.6 o7 30 900 81.4%
05 | 310 |46 |1428 47 1104.5 77.45%
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Pulse Width Modulation
Control Circuit

The SG3526 is a high performance pulse width modulator integrated
circuit intended for fixed frequency switching regulators and other power
control applications. A

Functions included in this IC are a temperature compensated voltage
reference, sawtooth oscillator, error amplifier, pulse width modulator, pulse
metering and steering logic, and two high current totem pole outputs ideally
suited for driving the capacitance of power FETS at high speeds.

Additional protective features include soft start and uncervoitage lockout,
digital current limiting, double pulse inhibit, adjustable dead time and a data
latch for single pulse metering. All digital control ports are TTL and B—series
CMOS compatible. Active low logic design allows easy wired-OR
connections for maximum: flexibility. The versatility of this device enables
implementation in single—=nded or push-oull switching regulators that are
transformerless or transformer coupled. The SG3526 is specified over a
junction temperature range of 0° to +125°C.

8.0 V to 35 V Operation

5.0V +1% Trimmed Reference

1.0 Hz to 400 kHz Oscillator Range

Dual Source/Sink Current Outputs: £100 mA
Digital Current Limiting

Programmable Dead Time

Undervoltage Lockout

Single Pulse Metering

® Programmable Soft-Start

e Wide Current Limit Common Mode Range

e Guaranteed 6 Unit Synchronization

Representative Block Diagram
“Vpef 018
Under-
7| Reference oltage
Yee o] Regulator lYDCkOUt
Ground °L__+_ To Intemal
e L A Circuitry 14
ync
R, ! }o.Ve
Deadtime O
RT ] Oscillator 13
[« —O
T Output
A
Se=noil
Reset Soft L
Csoft-sart O_Stat B
4
Compensation 03T— B
+Emor o—;——
~Ermor 0—— 16
o]
scs.01 e
-C S. oO—
Shutdown 02 =

Order this document by SG3526/D

SG3526

PULSE WIDTH MODULATION
CONTROL CIRCUIT

SEMICONDUCTOR
TECHNICAL DATA

N SUFFIX
PLASTIC PACKAGE
CASE 707

PIN CONNECTIONS

18] Vet

17 {Vcc

16 | Output B
15 | Ground
14 |V¢
o
12 | Sync
_T_IRDeadﬁme
10 {CT

(Top View)

ORDERING INFORMATION

Operating
Device

Temperature Range

Package

$G3526

N Ty =0° to +125°C P

astic DIP

|
{
|

@eMotoroja, l1nc.
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SG3526

MAXIMUM RATINGS (Note 1)
Rating Symbol Value Unit

Supply Voltage Vcc +40 vdc
Collector Supply Voltage V¢ +40 vdc
Logic Inputs -0.3t0 +5.5 A
Analog Inputs -0.3toVce \'
Output Current, Source or Sink e} 200 mA
Reference Load Current (Vc c =40V, Note 2) Tref 50 mA
Logic Sink Current 15 mA
Power Dissipation Pp mw

Ta =+25°C (Note 3) 1000

Tc =+25°C (Note 4) 3000
Thermal Resistance Junction—to—Air ReJA 100 °C/W
Thermal Resistance Junction—to-Case Reic 42 °C/W
Operating Junction Temperature T3 +150 o€
Storage Temperature Range Tstg —65to +150 $C
Lead Temperature (Soklering, 10 Seconds) 'l:SoIder 1300 °C

MOTES: 1.Values beyond which damage may occur.

2.Maximum junction temperature must be observed.

3.Derate at 10 mW/°C for ambient temperatures above +50°C.

4.Derate at 24 mW/°C for case temperatures above +25°C.

RECOMMENDED OPERATING CONDITIONS

' Characteristics Symboi Min Max Unk
Supply Voltage vce 8.0 35 Vdc
Collector Supply Voltage . \'e 4.5 35 vdc
Output Sink/Source Current (Each Output) o (] 1100 mA
Reference Load Current Tref 0 20 mA
Oscillator Frequency Range fosc 0.001 400 kHz
Oscillator Timing Resistor RT 2.0 150 kQ
Oscillator Timing Capacitor Cr 0.001 20 wF
Available Deadtime Range (40 khiz) - 3.0 50 %
Operating Junction Temperature Range T3 0 +125 °C

MOTOROLA ANALOG IC DEVICE DATA



SG3526
ELECTRICAL CHARACTERISTICS (VC ¢ = +15 Vdc, Ty = Tiow 10 Thigh [Note 5], uniess otherwise noted.)

REFERENCE SECTION (Note 6) : : :
Reference Output \'oltage Ty = +25°C) Vref 4.90 5.00 5.10 \'
Line Regulation (+8.0 V< Vc c<+35V) Regline - 10 30 mv
Load Regulation (0 mA < <20 mA) Regjoad = 10 50 mV
Temperature Stability | AVref/AT = 10 = mv
Total Reference Output Voltage Variation AVref 4.85 5.00 5.15 "
(+8.0V<sVec<+35V,0mA <] <20 mA)
Short Circuit Current (Vyer = 0 V) (Note 2) - k¢ 25 80 125 mA
UNDERVOLTAGE LOCKOUT
Reset Output Vottage (Vref = +3.8 V) - 02 | 04 Vv
Reset Output Voltage (Vref = +4.8 V) 24 4.8 - "
OSCILLATOR SECTION (Note 7) :
Initial Accuracy (T3 = +25°C) - 3.0 8.0 %
Frequency Stability over Power Supply Range afose - 0.5 1.0 %
(+8.0V<Vcc<+35V) AW:
Frequency Stability over Yemperature —Af;c— - 3-.6-—_ - %
(AT =Tiow o Thigh) ATy
Minimum Frequency fimin - 0.5 - Hz
(R = 150 kQ, CT = 20 yF)
Maximum Frequency fmax | 400 = = kHz
(RT =2.0kQ, CT =0.001 puF)
Sawtooth Peak Voltage (Vc c = +35V) Vosc(P) - 3.0 35 \"
Sawtooth Valley Voltage (Ve ¢ = +8.0 V) VoscV) | 045 0.8 - v
ERROR AMPLIFIER SECTION (Note 8) :
Input Offset Voltage (Rg < 2.0 kQQ) Vio - 2.0 10 mv
Input Blas Current © & - -350 | -2000 | nA -
Input Offset Current Io = 35 200 nA
DC Open Loop Gain (R 210 MQ) - AvoL 60 72 - dB .
High Output Voltage VOH 3.6 4.2 - v
(VPin 1-VPin 2 2 +150 MV, Isoyrce = 100 pA)
Low Output Voltage = VoL - 0.2 04 v
(Ypin 2-Vpin 1 2-+150 MV, Isink = 100 pA)
Common Mode Rejection Ratio (Rg < 2.0 kQ) CMRR 70 o4 - dB
Power Supply Rejection Ratio (+12V<Vcc<+18V) PSRR 66 80 - dB
NOTES: 2.Maximum junction temperature must be observed.
5.Tiow =0°C high = +15°C

6.1 =0 mA unless otherwise noted.
7.fosc = 40 kHz (Ry =4.12 kQ + 1%, Cy =0.01 pF £ 1%, Rp =0 Q)
8.0VsVems+5.2V.

MOTOROLA ANALOG IC DEVICE DATA 3




$G3526
ELECTRICAL CHARACTERISTICS (continued)

PWM COMPARATOR SECTION (Note 7) :
Minimum Duty Cycle D Criu = = 0 %
(Vcorpensation = +0.4V)
Maximum Duty Cycle DCmax 45 49 - %
(VCompensation = +3.6 V)
DIGITAL PORTS (SYNC, SHUTDOWN, RESET)
Output Voltage \'
(High Logic Level) (Isource = 40 pA) VOH 24 4.0 -
(Low Logic Level) (Isink = 3.6 mA) o VoL - 0.2 0.4
Input Current — High Logic Level pA
(High Logic Level) (V[ = +2.4 V) IH - -125 | -200
(Low Logic Level) (Vp_ = +0.4V) In - -225 | -360
CURRENT LIMIT COMPARATOR SECTION (Note 9)
Sense Voltage (Rg <50 Q) Vsense 80 100 120 mA
Input Bias Current I3 — -3.0 -10 pA
SOFT-START SECTION
" Error Clamp Voltage (Reset = +0.4 V) - 0.1 0.4 v
Csoft=Start Charging Current (Reset = +2.4V) s 50 - 100 150 pA
OUTPUT DRIVERS (Each Output, V¢ = +15 Vdc, unless otherwise notd.)
Output High Levei VOH v
Lource =20 mA 125 135 -
Lource = 100 mA 12 13 -
Output Low Level VoL v
Link =20mA - 0.2 03
Link = 100 mA - 1.2 2.0
Collector Leakage, Vc = +40V Ic(leak) - 50 150 pA
Rise Time (C_ = 1000 pF) 73 - 0.3 0.6 ps
Fall Time (C_ = 1000 pF) te - 0.1 0.2 pus -
Supply Current c - 18 30 mA
(Shutdown =+0.4V,Vcc=+35V, RT = 4.12 kQ)

NOTES: 7.fysc = 40 kHz (RT =4.12kQ £ 1%, CT =0.01 yF +1%, Rp =0 Q)
8.0VsVems+5.2V
9.0 VsVcms+i2v

4 MOTOROLA ANALOG IC DEVICE DATA
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Figure 1. Reference Stability over Temperaturc
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Figure 3. Error Amplifier Open Loop
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Figure 5. Undervoltage Lockout Characteristic
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Figure 6. Output Driver Saturation Voltage as a
Function of Sink Currvent
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Figure 7. V¢ Saturation Voltage as a
Function of Sink Current
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: Figure 8. Oscillator Period
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Figure 9. Error AmplifierFicure 10. Undervoltage Lockout

vce

Q6

¢100pA
+—o 3Compensation
¢ 100pA

Q1 Q2
i 1 .’}T‘k 5 0

Vref

T

To Reset
§ R1
To Driver A
7 To Driver B
1.2v 5 5
Bandgap 5
Reference

_]_ §R2

Figure 11. Pulse Processing Logic

Memory
FfF

Sync S

S g—R Q> Clock

PWM —1D
Q———Pwm

Metering
FIF

The metering FAip-Fop is an asynchronous data latch
which suppresses high frequency oscillations by allowing
only one PWM pulse per oscillator cycle.

The memory Rip—Fop prevents double pulsing in a
push—pull configuration by remembering which output
produced the last pulse.

MOTOROLA ANALOG IC DEVICE DATA
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APPLICATIONS INFORMATION
Figure 12. Extending Reference : : -
Output Current Capability Figure 13. Error Amplifier Conncctions
ik Ry
= s R3 ’ Ry ]
Vif —VWA— 1+ Vief +
27 1 | Referende | 8 2l Al
Vee ANA—& Regulator Vief R R
|t R1 Positive
15 -~ 10yF Output
' Gnd Voltage  Gnd
Gnd T :
= by Ry +R ) iy ﬂ
* May be required with some types of transistors et 2 ot Ry
R1R2
R3= | Ry +R

Figure 14. Osciilator ConnectionsFigure 15. Foldback Current Limiting

Output Filter €———vW—¢—0 +
1 12 o

[—— S$G3526 Sync
© 3R Vout
iRD 9 1 0 7 :
= : R2
Gnd -
I :

RT
Vw;R1>
1 . <o.1v+——RHRZ (0-1 )
= Ymax) Rs kc=\ Rg

Figure 16. Soft—-Start CircuityFigure 17. Driving VMOS Power FETs

+12VOo—

Eg Ramp— - VC14 13

$G3526

16

Gnd

T~ Cooft-Start

The totem pole output drivers of the SG3526 are ideally
suited for driving theinput capacitance of power FETs at
high speeds.

MOTOROLA ANALOG IC DEVICE DATA
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; Figure 19. Ayback Converter with
Figure 18. Half-Bridge Configuration Current Limiting
# o
W 5 : Supply
Supply R1 c2 Ll
14 R4 “
D1
Ve A 13 >
5|= 16 D2 2
R B —N—-’
8 s 7
S +CS
4 s §R3
o Cs Gnd

TCI = %RZ
o—s

In the above circuit, current imiting i1s accomplished by using the
current limit comparator cutput to reset the soft-start capegitor.

Figure 20. Single~-Ended ConfigurationFigure 21. Push—-Pull Configuration

+V Supply © Q1 T +V Supply o-
“ Filter R1
ct
R2 14 Q—}
] R |/J T1
4 N Y
c2 1
e s 563526 - =
563526 T R3
g8 Gnd B Q2

Gnd 15 L
15
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SG3526
OUTLINE DIMENSIONS

OO MANA00
8 0

- oo

D
Oy 9
YRR PRT R R RPN

A .

N SUFFIX
PLASTIC PACKAGE
CASE 707-02
ISSUE C

NOTES:

1.POSITIONAL TOLERANCE OF LEADS (D),
SHALL BE WITHIN 0.25 (0.010) AT MAXIMUM
MATERIAL CONDITION, IN RELATION TO
SEATING PLANE AND EACH OTHER.

2.DIMENSION L TO CENTER OF LEADS WHEN
FORMED PARALLEL

3.DIMENSION B DOES NOT INCLUDE MOLD
FLASH.

MILLIMETERS INCHES

INMAXMINMAX
22 | 2324 | 0875 | 0915
6.600.2400.260
4.570.1400.180
0.56¢.0144.022
1.780.0504.070
2.54 BSCP.100 BSC

11.520.040d.060
0.300.008G.012
.923.430.115d.135
7.62 BSCP.300 BSC

0°] 150 0°] 15°
0.511.024.020d.040

L——

uoumF‘Z

~

o (o]
o Vo

zxr-xu:n'-«cnu»!
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Motorola reserves the right to make changes without further notice to any products herein. Motorola makes no warranty, representation or guarantee regarding
the suitability of its products for any particular purpose, nor does Motorola assume any liability arising out of the application or use of any product or circult, and
specifically disclaims any and all liability, including without limitation consequential or incidental damages. "Typical” parameters which may be provided in Motorola
data sheets and/or specifications cananddovary in differentapplications and actual performance may vary over time. Alloperating parameters, including “Typicais”
must be validated for each customer application by customer’s technical experts. Motorola does not convey any license under its patent rights nor the rights of
others. Motorola products are not designed, Intended,waumodzedfonseascompwnnlslnsysbamlnhendedforsurgical implant into the body, or other
applications intended to supportor sustain life, or for any other application in which the failure of the Motorola product could create a situation where persona! injury
or death may occur. Should Buyer purchase or use Motorola products for any such unintended or unauthorized application, Buyer shallindemnify and hold Motorola
and its officers, employees, subsidiaries, affiliates, and distributors harmless against all dlaims, costs, damages, and expenses, and reasonable attormney fees
arising outof, directly or indirectly, any claim of personal injury or death associated with such unintended or unauthorized use, evenif such dlaimalleges that Motorola
was negligent regarding the design or manufacture of the part. Motorola and @e registered tiademarks of Motorola, Inc. Motorola, Inc. is an Equal
Opportunity/Affirmative Action Employer.

How to reach us:
USA/EUROPE/Locations Not Listed: Motorola Literature Distribution; JAPAN: Nippon Mowrola Ltd.; Tatsumi-SPD-JLDC, 6F Seibu—Butsuryu—Center,
P.O. Box 20912; Phoenix, Arizona 85036. 1-800-441-2447 or 602-303-5454 3-14-2 Tatsumi Koto—Ku, Tokyo 135, Japan. 03-81-3521-8315

MFAX: RMFAX0@email.sps.mot.com — TOUCHTONE 602-244-6609 ASIA/PACIFIC: Motorola Semiconductors H.K. Ltd.; 88 Tai Ping Industrial Park,
INTERNET. http://Design-NET.com51 Ting Kok Road TaiPo, N.T. Hong Kong. 852-26629298
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15A, 400V - 600V Ultrafast Dual Diodes

MUR3040PT, MUR3050PT, MUR3060PT and RURH1540CC,
RURH1550CC, RURH1560CC are ultrafast dual diodes
(trr < 55ns) with soft recovery characteristics. They have a low
forward voltage drop and are of planar, silicon nitride passivated,
ion-implanted, epitaxial constructiodn. '

These devices are intended for use as energy steering/clamping
diodes and rectifiers in a variety of switching power supplies and
other power switching applications. Their low stored charge and
ultrafast recovery with soft recovery characteristics minimizes
ringing and electrical noise in many power switching circuits thus
reducing power loss in the switching transistor.

MUR3040PT, RURH1540CC, MUR3050PT,
RURH1550CC, MUR3060PT, RURH1560CC

April 1995 File Number 2744.3

Features

« Ultrafast with Soft Recovery Characteristic
(tRR < 55ns)

« +175°C Rated Junction Temperature
* Reverse Voltage Up to 600V
¢ Avalanche Energy Rated

Applications

« Switching Power Supply
¢ Power Switching Circuits
* General Purpose

Ordering Information
g informatio Package
PACKAGING AVAILABILITY :
JEDEC TO-218AC
PART NUMBER PACKAGE BRAND ANODE1
MUR3040PT TO-218AC MUR3040PT CATHODE
RURH1540CC TO-218AC RURH1540C fﬂ&‘g s
MUR3050PT TO-218AC MUR3050PT
RURH1550CC TO-218AC RURH1550C ‘
MURS3060PT TO-218AC MUR3060PT
RURH1560CC TO-218AC RURH1560C
NOTE: When ordering, use the entire part number.
. g Symbol
K
A1 A2
Absolute Maximum Ratings Tg= +25°C, Unless Otherwise Specified
MUR3040PT MUR3050PT MUR3060PT
RURH1540CC RURH1550CC RURH1560CC
Peak Repetitive Reverse Voltage. . ........c..cviieiiieiinn, VRRM 400V 500V 600V
Working Peak ReverseVoltage . . . ... ....cvviiiiniiinnnnnn, VRWM 400V 500V 600V
DC BlockingVoltage &, i s e s S s s TR G s VR 400V 500V 600V
Average Rectified ForwardCurrent . ..........cooiiiiiiennnn... IE(av) 154 15A 15A
(Total device forward current at rated Vg and T = +150°C)
Peak Forward Repetitive Cuvent. . ............ccoiiiiiia.. lERM 42 42 30A
(Rated VR, square wave 20kHz)
Nonrepetitive Peak Surge Cumrent . ... ..ot IFsm 200A 200A 200A
(Surge applied at rated load condition halfwave 1phase 60Hz)
Operating and Storage Temperature . . . ..........cccoiveennn. Ts1G: Ty -55°Cto +175°C  -55°Cto +175°C  -55°C to +175°C
1 ] CAUTION: These devices are sensitive to electrostatic discharge; follow proper IC Handling Procedures.

hitp:/iwww.intersil.com or 407-727-8207 | Copyright © Intersil Corporation 1889



MUR3040PT, RURH1540CC, MUR3050PT, RURH1550CC, MUR3060PT, RURH1560CC

Electrical Specifications T¢ = +25°C, Unless Otherwise Specified

LIMITS
TEST MUR3040PT, RURH1540CC | MUR3050PT, RURH1550CC | MUR3060PT, RURH1560CC
SYMBOL CONDITION | MIN TYP MAX MIN TYP MAX MIN TYP MAX | UNITS
Vr IF = 15A i E 112 = S 1.20 % = 1.20 v
Tc = +150°C
IF = 154 = = 125 g 5 1.50 . : 1.50 Vv
Te = +25°C
Irat VR = 400V - o 500 - - - - - z HA
Tc=+150°C  [Vg =500V : : 5 = s 500 : z - A
VR = 600V = 2 £ s 5 5 5 - 500 uA
Ir at VR = 400V - : 100 3 5 S - i - iy
Tc=+25°C  [Vg=500V : : z = : 100 . - A uA
Vg = 600V 3 5 e = z = z 2 100 7y
tRR IF = 1A 5 5 55 5 - 55 5 5 55 ns
I = 15A 5 . 60 3 2 60 : : 60 ns
tA IF = 1A : 20 e : 20 5 : 20 = ns
IF = 15A g 30 2 - 30 2 : 30 s
ts IF= IA 5 15 = 5 15 - = i = ns
I = 15A = 17 3 e 17 - - 20 E ns
Rejc - - 15 - - 1.5 - - 1.5 oC/W
[FavL see Fig. 7, 8 5 2 20 7 i 20 z : 20 P

DEFIN!TIONS
VE = Instantaneous forward voltage (pw = 300ps, D = 2%).
IR = Instantaneous reverse curent.
trR = Reverse recovery time at dig/dt = 100A/us (See Figure 2), summation of tp - tg.
ta = Time to reach peak reverse current at dig/dt = 100A/us (See Figure 2).
tg = Time from peak Irp to projected zero crossing of Iry based on a straight line from peak Iy through 25% of Iy (See Figure 2).
Rgyc = Thermal resistance junction to case.
EayL = Controlled avalanche energy (See Figures 7 and 8).
pw = pulse width.
D = duty cycle.
V4 AMPLITUDE CONTROLS Ig
V2 AMPLITUDE CONTROLS dIg/dt R
L4 = SELF INDUCTANCE OF Ry 1
+Lioop !
bt 1 ¢ Yapem)
10 } de ; i .
I dt ' ]

|-—1A—-:<—18——l

425t
*z"nﬁ(m

VRM (REC)- — — — =

FIGURE 1. tgg TEST CIRCUIT FIGURE 2. DEFINITIONS OF tgg, ta AND tg

Al Intersil semiconductor products are manufactured, assembled and tested under ISO9000 quality systems certification.

Int3rsil semiconductor products are sold by description only. Intersil Corporation reserves the right to make changes in circuit design and/or specifications at any time with-
out notice. Accordingly, the reader is cautioned to verify that data sheets are current before placing orders. Information furnished by Intersil is believed to be accurate and
reliable. However, no responsibllity Is assumed by Intersil or its subsidiaries for its use; nor for any infringements of patents or other rights of third parties which may resuit
from its use. No license is granted by implication or otherwise under any patent or patent rights of Intersil or its subsidiaries.

For information regarding Intersil Corporation and its products, see web site http:/iwww.intersil.com
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MUR3040PT, RURH1540CC, MUR3050PT, RURH1550CC, MUR3060PT, RURH1560CC

Typical Performance Curves
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International
TGR Rectifier

"HALF-BRIDGE" IGBT DOUBLE INT-A-PAK

Features

PD - 50061C

GA200TD120U

Ultra-Fast™ Speed IGBT

e Generation 4 IGBT technology :
e UltraFast: Optimized for high operating

frequencies 8-40 kHz in hard switching, >200

kHz in resonant mode
¢ Very low conduction and switching losses

< HEXFRED™ antiparallel diodes with ultra- soft

recovery

4.-—-‘{:

¢ Industry standard package

e UL approved
Benefits

P 3
! Vces = 1200V
1 VcE(on) typ. =23V
I @VeE =15V, Ig = 200A
b— 92

¢ Increased operaiing efficiency
¢ Direct mcunting to heatsink
 Performance optimized for power conversion: UPS,

SMPS, Welding

* Lower EMI, requires less snubbing

Absolute Maximum Ratings

Parameter Max. Units
Vces Collector-to-Emitter Voltage 1200 \';
Ic @ Tc =25°C Continuous Collector Current 200
llem Pulsed Collector Current® 400 A
LY Peak Switching Current, 400
Em Peak Diode Forward Current 400
| Vge Gate-to-Emitter Voltage +20 '
VisoL RMS Isolation Voltage, Any Terminal To Case, t=1 min 2500
Pp @ Tc=25°C | Maximum Power Dissipation 1040 w
Pp @ Tc =85°C | Maximum Power Dissipation 540
Ty Operating Junction Temperature Range -40 to +150 °C
Tsta Storage Temperature F.ange ~40 to +125
Thermal / Mechanical Characteristics
Parameter Typ. Max. Units|

Reyc Thermal Resistance, Junction-to-Case - IGBT — 0.12
RaJc Themal Resistance, Junction-to-Case - Diode — 0.20 °C/W
Recs Thermal Resistance, Case-to-Sink - Module 0.1 —

Mounting Torque, Case-to-Heatsink — 4.0 N-m

Mounting Torque, Case-to-Terminal 1, 2 & 3@ — 3.0

Weight of Module 400 — g
www.irf.com 1
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GA200TD120U IGR Rectifier
Electrical Characteristics @ T; = 25°C (unless otherwise specified)
Parameter Min. | Typ.| Max. | Units Conditions
V@RicEs Collector-to-Emitter Breakdown Voltage [1200| — | — Vge =0V, lc = 1mA
Vee(on) Collector-to-Emitter Voltage — | 23| 28 | Vae = 15V, Ic = 200A
— | 21| — \' Vge = 158V, Ic = 200A, Ty = 125°C
VaE(n) Gate Threshold Voltage 30| — | 6.0 Ic =2.5mA
DVge(nyDTy| Temperature Coeff. of Threshold Voltage | — | -11 | — |mV/°C| Ve = Vag, lc = 2.5mA
Oie Forward Transconductance @ — | 261 — S Vce =25V, Ic = 200A
Ices Collector-to-Emitter Leaking Current — | — | 20| mA | Vae=0V, Vce = 1200V
— | —1] 20 Vae =0V, Vceg = 1200V, T; = 125°C
VEm Diode Forward Voltage - Maximum — 4.1 V | lg=200A, Vge =0V
— 1| — lg=230A, Vge =0V, T; = 125°C
lges Gate-to-Emitter Leakage Current — | — | 500 | nA | Vge==20V

Dynamic Characteristics - Ty = 125°C (unless otherwise specified)

Parameter Min. | Typ. | Max.| Units Conditions

Qq Total Gate Charge (tum-on) — | 16602490 Vee = 400V Vge = 15V
Qge Gate - Emitter Charge (tum-on) — | 280420 | nC |ic=249A
Qgc Gate - Collector Charge (tum-on) — | 550 | 825 Ty=25°C
| ta(on) Tum-On Delay Time — | 636 | — Rag1 = 15Q, Rg2=0Q,
t Rise Time — | 201 | — ns | lc=200A
| taotn Tum-Off Delay Time — | 650 | — Voo =720V

Fall Time — | 341 | — Vge = %15V
Eon Tum-On Switching Energy — |4 |- md
Eott (1) Tum-Off Switching Energy — | 4| —
Eis (1) Total Switching Energy — | 88 | 130
Cies Input Capacitance — |37343 — Ve =0V
Coes Output Capacitance — |1660] — | pF | Vec=30V
Cres Reverse Transfer Capacitance — | 322 — f=1MHz
tr Diode Reverse Recovery Time — | 196 | — ns | lc=200A
tre Diode Peak ReverseCurrent — [ 131 | — A | Rgi=15Q
Qr Diode Recovery Charge — 12833 — | nC | Rg2=0Q
direM/t | Diode Peak Rate of Fall of Recovery — [1740f — | Alps | Vco =720V

During ty di/dt»1294A/us

2 www.irf.com
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120 s ] . | =R
\\\ For both:
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Fig. 1 - Typical Load Current vs. Frequency
(Load Current = Igums of fundamental)
1000 1000
z =
g ,/ 4 § [ Ty=125 °‘C /
;c'; Ty=125°C (3 100
E @ — -
3 2 ya
§ 100 // & /I / Ty=25°C
g a ; S :
2 7 1T=25°C < /
0_ / / § 10 = :
[6) o/ = 7 i
= / 38 i i
> (el
o
VGe= 15V s VcE =25V
5 80ps PULSE WIDTH . I [ 80us PULSE WIDTH
1.0 15 2.0 25 3.0 5.0 6.0 70 8.0 9.0
VcE » Collector-to-Emitter Voltage (V) VgEe. Gate-to-Emitter Voltage (V)
Fig. 2 - Typical Output Characteristics Fig. 3 - Typical Transfer Characteristics
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IGR Rectifier GA200TD120U
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""" Vg GATE SIGNAL
DEVICE UNDER TEST

CURRENT D.U.T.
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Figure 17e. Macro Waveforms for Figure 18a's Test Circuit
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Figure 18. Clamped Inductive Load Test Circuit Figure 19. Pulsed Collector Current
Test Circuit
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@ Repetitive rating; Vge = 20V, pulse width limited by
max. junction temperature.

@ Seefig. 17

(<)

For screws M5x0.8

@ Pulse width 50ps; single shot.

Case Outline — DOUBLE INT-A-FAK

(3X) SCREWS M5 X 0.8

i:): (i?m:‘o?j LENCTH: 10 mm §
485 {LGO@‘
285 (1.122) 9.0 (0.35¢ = i

@ rrsroeny — B vﬁga'v?,} F_ 32.0 (1.260)

1 \ i

! 1 9.0 (0.354)
=’ T \1 25.0 (0.984) =| | maTssa. g
22.07[6888) '
~ St i 1 | il
L__sa:s (145) L3l L
SEE PROFILE (4x) FAST-ON TAB.110
28x 053

225 (0.886)
21.5 (0.845) r- 18.25 (0.719)

"I r“’_fls_(ﬁﬁ)
' (D ? 12.5 (0.889)

6275 (2.470)  48.3 (1.901) 3|

L tlm i3] &3] qﬁ 6.5 (0.256) f

23 a0 \ Dimensions are shown in millimeters (inches)

92.7 (3.67.
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