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BS170 / MMBF170
N-Channel Enhancement Mode Field Effect Transistor
General Description Features
These  N-Channel enhancement mode field effect = High density cell design for low Ryg oy
transistors are produced using Fairchild's proprietary, high . .
cell density, DMOS technology. These products have been ® Voltage controlled small signal switch.
designed to minimize on-state resistance while provide ®  Rugged and reliable.
rugged, reliable, and fast switching performance. They can » High saturati t bilit
be used in most applications requiring up to 500mA DC. igh saturation current capabliity.
These products are particularly suited for low voltage, low
current applications such as small servo motor control,
power MOSFET gate drivers, and other switching
applications.
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IAbsolute Maximum Ratings T, =25°C unless otherwise noted
Symbol | Parameter BS170 MMBF170 Units
Viss Drain-Source Voltage 60 \
Vier Drain-Gate Voltage (Rys < 1MQ) 60 \
Vaes Gate-Source Voltage +20 \
I Drain Current - Continuous 500 500 mA
- Pulsed 1200 800
Py Maximum Power Dissipation 830 300 mw
Derate Above 25°C 6.6 24 mW/°C
T, s Operating and Storage Temperature Range -55 to 150 °C
T, Maximum Lead Temperature for Soldering 300 °C
Purposes, 1/16" from Case for 10 Seconds
THERMAL CHARACTERISTICS
Ran Thermal Resistacne, Junction-to-Ambient 150 417 °C/W
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Electrical Characteristics (T, = 25°C unless otherwise noted)

Symbol I Parameter Conditions Type | Min I Typ I Max l Units
OFF CHARACTERISTICS
BVes Drain-Source Breakdown Voltage Ves =0V, 1,=100 pA All 60 \
loss Zero Gate Voltage Drain Current Vps =25V, V=0V All 05 pA
lossr Gate - Body Leakage, Forward Ve =15V, V=0V Al - 10 nA
ON CHARACTERISTICS (Note 1)
Vest) Gate Threshold Voltage Vps = Vs b= 1mA All 0.8 21 3 \
Roson Static Drain-Source On-Resistance Ve =10V, 15 =200 mA All 1.2 5 Q
OFs Forward Transconductance Vps =10V, ;=200 mA BS170 320 mS
Vps 2 2 Vpgy Ip =200 mA MMBF170 320
DYNAMIC CHARACTERISTICS
Ce Input Capacitance Vs =10V, Vg =0V, All 24 40 pF
Cou Output Capacitance f=10MHz Al 17 | 30 | pF
Cre Reverse Transfer Capacitance All 7 10 pF
SWITCHING CHARACTERISTICS (Note 1)
t Tum-On Time V=25V, I, =200mA, BS170 10 ns
Vgs= 10V, Ry =25 Q
V=25V, Iy =500 mA, MMBF170 10
Vs =10V, Ry =50 Q
te Turn-Off Time Vpp=25V, |, =200mA, BS170 10 ns
Vgs= 10V, Rgey =25 Q
V=25V, Iy =500 mA, MMBF170 10
Vs =10V, Ry =50 Q

Note:
1. Pulse Test: Pulse Width < 300us, Duty Cycle < 2.0%.

BS170 Rev. C/MMBF170 Rev. D



. Advanced Technical Information

Power Schottky Rectifier ey =1A

Very = 100V

V. =06V
Vesw Vrem Type Marking A ¢ SMA (DO-214 AC)

v \'4 on product
100 100 DSS 1-100AA X1KA
c

Symbol Conditions Maximum Ratings Features
leayv T, = 125°C; rectangular, d = 0.5 1 A * International standard package
Teavm rectangular, d = 0.5 2 A * Very low V,

 Extremely low switching losses
lesm Ty, =45°C; t, = 10 ms (50 Hz), sine 38 A « Low I,
Exs i = tbd A; L= 100 uH; Ty, = 25°C; non repetitive  tbd mJ " Epoxymeets UL 94V-0
lar V, =1.5 * Ve typ.; =10 kHz; repetitive tbd A Applications
(dv/dt) 10000 Vips * Rectifiers in switch mode power

< supplies (SMPS)

To* -55...+175 °C » Free wheeling diode in low voltage
Tum 175 °C converters
Tug -55...+150 °C « Decoupling diode
Weight typical 0.1 g Advantages
Package unit  tape & reel 7500 pcs « High reliability circuit operation

» Low voltage peaks for reduced

Symbol Conditions Characteristic Values protectipn cirquitg
t » Low noise switching
yp. max.
» Low losses
I Tw= 25°C; Vg = Vgru 0.02 mA
Ty = 125°C; Vg = Vgaw 1 mA
Dimensions in mm
Vi © l-=1A; Ty = 25°C 0.75 \Y
lr=2A; Tw= 25°C 0.85 \% 502 N
=1A Ty, =125°C 0.60 \Y
le=2A, Ty, = 125°C 0.71 \Y
Ry thermal resistance junction to lead 30 K/W
mounted on 1 inch square PCB
Ria thermal resistance junction - ambient 70 KIw
C; typ. junction capacitance 60 pF
*
dPy, 1 ) . .
< —— thermal runaway condition for a diode on its own heatsink
dTJ th(J«A)

Pulse test: ® Pulse Width = 400 us, Duty Cycle < 2.0 %
Data according to IEC 60747 and per diode unless otherwise specified

IXYS reserves the right to change limits, Conditions and dimensions.
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/MNote Please read rating and ASCAUTION (for storage and rating, and

in this PDF catalog to prevent smoking and/or buming, etc.

This catalog has only typical specifications. Therefore, you are requested to approve our produck specification or to transact the approval sheet for product specificaion before ordering.

Chip Monolithic Ceramic Capacitors

for Smoothing

CO2E9.pdf 02.4.27

H Features

1. Heat generation is low at high frequency because of
low dielectric loss.

2. Compared with aluminum electrolytic capacitors,

. . L W
capacitance can be lower to obtain the same BRI P “Dimensions (nm)
smoothing performance. : 1 w T | emin, | .gmin,
: 2 : GJ221B 2.0+0.1 {1.25 iO.‘I 1.25 i0.1 0.2t0 0.7 0.7
3. Qergmlc capacitor has no polarity and ensures long cI231M 371095 6015 115200 0308 15
life time. GJ232N 1.35+0.15
GJ232C 3.2+0.3 | 2.5+0.2 | 1.6 +0.15 0.3 1.0
B Applications o 2aR el
p GJ243R 4.5+0.4 | 3.2+0.3 1.8:20.2 0.3 2.0
» DC-DC converter GJ243X 2203
* Noise elimination LCD bias circuit
(Use for only alumina, paper or glass epoxy board)
i T _Rated Voltage | - ‘Length L " ‘Thickness T:
_a Lvde) ‘ . o). Hmm)
GJ221BF50J106ZD01 Y5V 6.3 10 +80.-20% 2.00 1.25
GJ231MF50J226ZD01 Y5V 6.3 22 +80.-20% 3.20 1.15
GJ232CF50J476ZD01 Y5V 6.3 47 +80.-20% 3.20 1.60
GJ243RF50J107ZD11 Y5V 6.3 100 +80.-20% 4.50 1.80
GJ232NF51A226ZD01 Y5V 10 22 +80.-20% 3.20 1.35
GJ243RF51A107ZD11 Y5V 10 100 +80.-20% 4.50 1.80
GJ232RF51H475ZD01 Y5V 50 4.7 +80.-20% 3.20 1.80
GJ243XF51H106ZD12 Y5V 50 10 +80.-20% 4.50 2.20
GJ232RF52A105ZD01 Y5V 100 1 +80.-20% 3.20 1.8

* | muRata



/MNote Please read rating and ACAUTION (for storage and operating, rating, soldering and mounting, handling) in this PDF catalog to prevent smoking and/or buming, etc.
This catalog has only typical specifications. Therefore, you are requested to approve our product specification or to transact the approval sheet for product specificaion before ordering.

Specifications and Test Methods |

‘No. tem “'Specification ‘Test Method .
q | Operating. | pg. 300G to 85°C
; Temperature Range
: The rated voltage is defined as the maximum voltage which
S may be applied continuously to the capacitor.
2 ['Rated Voltage = | See the previous pages. When AC voltage is superimposed on DC voltage, V** or V°*,

whichever is larger, shall be maintained within the rated voltage
range.

3| ‘Appearance

No defects or abnormalities.

Visual inspection.

Within the specified dimension.

Using calipers.

“4 .| Dimensions

No defects or abnormalities.

No failure shall be observed when 250% of the rated voltage is
applied between the both terminations for 1 to 5 seconds, pro-
vided the charge/discharge current is less than 50mA.

| Insulation
‘1'Resistance:

More than 10,000MQ or 500Q  F.
(Whichever is smaller)

The insulation resistance shall be measured with a DC voltage
not exceeding the rated voltage at normal temperature and
humidity and within 2 minutes* of charging.

*5minutes for c>47uF.

Within the specified tolerance.

0.07 max. (50/100V)
0.09 max. (10/16/25V)
0.15 max. (6.3V)

The capacitance/D.F. shall be measured at 25°C at the fre-
quency and voltage shown in the table.

‘Capacitance | Frequency | Voltage
C=10pF 110.1kHz 1£0.2Vrms
C>10uF 1204£24Hz | 0.540.1Vrms

p l_‘ ‘Rate:
Within*53%

 Change

The capacitance change shall be measured after 5 min. at
each specified temperature stage.

The ranges of capacitance change compared to 25°C with the
temperature ranges shown in the table shall be within the spec-
ified ranges.

Solder the capacitor on the testing jig (glass epoxy board)
shown in Fig.1 using a eutectic solder. Then apply 5N force in

Within the specified tolerance.

e paralle! with the test jig for 10+1 sec. The soldering shall be
g [ [ JJ T done either with an iron or using the reflow method and shall be
R A N conducted with care so that the soldering is uniform and free of
b G Qi G A defect such as heat shock.
Solder resist
Baked electrode or
copper foil
Fig.1 (in mm)
Solder the capacitor on the testing jig (glass epoxy board) in
Tem Er the same manner and under the same conditions as (10).
Pt equency — The capacitor shall be subjected to simple harmonic motion
‘Appearance No defects or abnormalities.

having a total amplitude of 1.5mm, the frequency being varied
uniformly between the approximate limits of 10 and 55Hz. The
frequency range, from 10 to 55Hz and return to 10Hz, shall be
traversed in approximately 1 minute. This motion shall be
applied for a period of 2 hours in each 3 mutually perpendicular
directions (total of 6 hours).

50, 100V |10, 16, 25V 6.3V
0.07 max. | 0.09 max. | 0.15 max.
No failure
»
1 alis 1

Continued on the following page.
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FQB4N60 / FQI4N60

e .
FAIRCHILD April 2000

s e e e
SEMICONDUCTOR ™ FETTM

FQB4N60 / FQI4N60
600V N-Channel MOSFET

General Description Features

These N-Channel enhancement mode power field effect + 4.4A, 600V, Rpg(on) = 2.2Q @Vgs = 10V
transistors are produced using Fairchild’s proprietary, » Low gate charge ( typical 15 nC)

planar stripe, DMOS technology. + Low Crss ( typical 8.0 pF)

This advanced technology has been especially tailored to » Fast switching

minimize on-state resistance, provide superior switching « 100% avalanche tested
performance, and withstand high energy pulse in the « Improved dv/dt capability
avalanche and commutation mode. These devices are well

suited for high efficiency switch mode power supply.

D
: G
G s D2.PAK GDfs
FQB Series FQIl Series s
Absolute Maximum Ratings r - 25:c unless oterwise noted
Symbol Parameter FQB4NG60 / FQI4N60 Units
Vpss Drain-Source Voltage 600 \%
) Drain Current - Continuous (T¢ = 25°C) 4.4 A
- Continuous (T¢ = 100°C) 2.8 A
Ibm Drain Current - Pulsed (Note 1) 17.6 A
Vass Gate-Source Voltage +30 \Y,
Eas Single Pulsed Avalanche Energy (Note 2) 260 mJ
laR Avalanche Current (Note 1) 4.4 A
Ear Repetitive Avalanche Energy (Note 1) 10.6 mJ
dv/dt Peak Diode Recovery dv/dt (Note 3) 4.5 Vins
Po Power Dissipation (Tp =25°C) * 3.13 w
Power Dissipation (T¢ = 25°C) 106 w
- Derate above 25°C 0.6 W/°C
Ty Tste Operating and Storage Temperature Range -55 to +150 °C
T Maximum lead temperature for soldering purposes, o
L 1/8" from case for 5 seconds 300 c
Thermal Characteristics
Symbol Parameter Typ Max Units
Reuc Thermal Resistance, Junction-to-Case - 1.18 °C/W
Rgua Thermal Resistance, Junction-to-Ambient * - 40 °C/W
ReJa Thermal Resistance, Junction-to-Ambient -- 62.5 °C/W

* When mounted on the minimum pad size recommended (PCB Mount)

©2000 Fairchild Semiconductor International Rev. A, April 2000



Electrical Charactel'istics Tc = 25°C unless otherwise noted
Symbol | Parameter Test Conditions | Min | Typ | Max | Units

Off Characteristics
BVpss Drain-Source Breakdown Voltage Vgs =0V, Ip=250 pA 600 - - \Y,
ABVpss | Breakdown Voltage Temperature

I AT, Coefficient Ip = 250 UA, Referenced to 25°C -- 0.6 -- V/°C
loss _ Vps =600V, Vgg =0V - = 10 A
Zero Gate Voltage Drain Current Vps =480V, Tg = 125°C — - 00 A
lgssk Gate-Body Leakage Current, Forward | Vgg =30V, Vpg=0V - - 100 nA
lassr Gate-Body Leakage Current, Reverse | Vgs=-30V,Vpg=0V - - -100 nA

On Characteristics
Vas(thy | Gate Threshold Voltage Vps = Vas, Ip = 250 pA 3.0 = 50 v
Rps(on) | Static Drain-Source

On-Resistance Ves=10V.Ip=22A - T 22 Q
9Fs Forward Transconductance Vpg=50V,Ip=22A (Note 4) - 4.0 -
Dynamic Characteristics
Ciss Input Capacitance Vps=25V,Vgs =0V, - 520 | 670 pF
Coss Output Capacitance f=1.0 MHz - 70 90 pF
Crss Reverse Transfer Capacitance - 8 1 pF
Switching Characteristics
td(on) Turn-On Delay Time Vpp = 300V, Ip = 4.4 A, - 13 35 ns
tr Turn-On Rise Time Rg=250Q - 45 100 ns
tacoff) Turn-Off Delay Time - 25 60 ns
t Turn-Off Fall Time Noted 8 1 35 80 ns
Qg Total Gate Cherge Vps =480V, Ip=4.4 A, - 15 20 nC
Qgs Gate-Source Charge Vgg =10V - 3.4 - nC
Qgq Gate-Drain Charge (Note 4,5) | . 71 -- nC

Drain-Source Diode Characteristics and Maximum Ratings

Is Maximum Continuous Drain-Source Diode Forward Current - - 4.4 A

Ism Maximum Pulsed Drain-Source Diode Forward Current - - 17.6 A

Vsp Drain-Source Diode Forward Voltage | Vgs=0V,Ig=4.4A - - 1.4 Y,

ter Reverse Recovery Time Vgs=0V,Ig=44A, - 250 - ns

Q. Reverse Recovery Charge dig / dt = 100 A/us (Note 4) - 15 - uc
Notes:

1. Repetitive Rating : Pulse width limited by maximum junction temperature
2.1 =25mH, Izs = 4.4A, Vpp =50V, Rg =25 Q, Starting T, =25°C

3.1gp < 4.4A, di/dt < 200AJus, Vpp < BVpgg, Starting T,'= 25°C

4. Pulse Test : Pulse width < 300ys, Duty cycle < 2%

5. Essentially independent of operating temperature

©2000 Fairchild Semiconductor International Rev. A, April 2000
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1N5400 - 1N5408

Features

* 3.0 ampere operation at T, = 75°C
with no thermal runaway.

¢ High current capability.

* Low leakage. DO-201AD

COLOR BAND DENOTES CATHODE

General Purpose Rectifiers

AbSOIUte MaXi mum Rati n gs* T, =25°C unless otherwise noted

Symbol Parameter Value Units
5400 | 5401 | 5402 | 5403 | 5404 | 5405 | 5406 | 5407 | 5408
VRrM Maximum Repetitive Reverse 50 | 100 | 200 | 300 | 400 | 500 | 600 | 800 | 1000 \%
Voltage
lrav Average Rectified Forward Current, 3.0 A
.375 " lead length @ T, = 75°C
lrsm Non-repetitive Peak Forward Surge
Current 200 A
8.3 ms Single Half-Sine-Wave
Tatg Storage Temperature Range -55 to +150 °C
T, Operating Junction Temperature -55 to +150 °C

*These ratings are limiting values above which the serviceability of any semiconductor device may be impaired.

Thermal Characteristics

Symbol Parameter Value Units
Py Power E)issipation 6.25 w
Roua Thermal Resistance, Junction to Ambient 20 °C/W

Electrical Characteristics 1, -2s:cuniess otherwise noted

Symbol Parameter Device Units
5400 | 5401 |5402| 5403 | 5404 | 5405 | 5406 | 5407 | 5408
Ve Forward Voltage @ 3.0 A 1.2 \Y
le Maximum Full Load Reverse
Current, Full Cycle T,=105°C 0.5 mA
Ik Reverse Current @ rated Vg
T,=25°C 5.0 pA
T,= 100°C 500 uA
Cr Toatal Capacitance
Vo=40V, =10 MHz 30 PF

©2001 Fairchild Semiconductor Corporation 1N5400-1N5408, Rev. C
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Capacitors H

High-voltage Ceramic Capacitors (250V-6.3kV)

Vertical Crimp Long type
(Lead Code: A*)

D max. T max.

up to the
end of crimp 3.0 max.
25.0 min.|
ed
Operating Temp. Range -25 to +125°C n mm
@Part number configuration (Please see page 23 for details)
Ex.
€ [oe][s] [][n2][a]
© ®©©® 0 6 6 © 0
e DC Rated - | /@Lead Code:and @Packaging Code ‘| “‘Cap: Cap. Tol. it Dimensions (mm)
Part Number Ay L e e Vi out e o -
. S Mol ) Btk Taping = | PP (%) DR ‘od
DESD32H101KOOO 100
DESD32H151KOOO 150
DESD32H221KOOO 220 6
DESD32H331KOOO 330
DESD32H471KOOO A2B N2A 470 5
DESD32H681KI] 500 680 4
DESD32H102KOOO 1000 8
DESD32H152KO0 1500 9
DESD32H222K0 2200 10
DESD32H332KJOO A3B N3A 3300 12 75
DESD32H472KOOO N7A 4700 14 ’
+10 0.6+0.05
DESD33A101KOOO 100
DESD33A151KO0O0 150 6
DESD33A221KOOO 220
DESD33A331KOO 330
A2B N2A 5
DESD33A471KOO 470 7
DESD33A681KOOO 1k 680 8 4.5
DESD33A102KOIOO 1000 9
DESD33A152KO00 1500 10
DESD33A222KO00 N3A 2200 12
DESD33A332KUI00 A3B N7A 3300 - 14 7.5
DESD33A472KOOO 4700 17
Three blank columns are filled with Lead Code and Packaging Code.
64 MNote * This catalog has only typical specifications because there is no space for detailed specifications. Therefore, please approve our product specifications or transact the approval sheet for product specifications

before ordering. Especially, please read rating and ANCAUTION (for storage, operating, rating, soldering, mounting and handling) in them to prevent smoking and/or burning, etc.
= You are able to read a detalled specifications in the website (http://search.murata.co.jp/) before to require our product specifications or to transact the approval sheet for product specifications.







HTZ150C Series High Voltage LARONTROL
ey = 30 A Diode Rectifier Electronic Devices
Vo, = 9600 V Module
Minimum
Type Repetitive Avalanche
Number Peak Voltage
VR
HTZ150C9K 9600 10200
HTZ150C8K 8400 9000
HTZ150C7K 7200 7800
HTZ150C6K 6000 6600
CIRCUIT DIAGRAM | Ve |
Centre Tap

CURRENT RATINGS - AIR COOLED

leay) Mean forward current Half wave resistive load T,,, = 35°C 3.0 A
I Continuous (direct) forward current Tam = 35°C 3.6 A
Ring-a) Thermal resistance junction to ambient 6.5 °C/W

CURRENT RATINGS - OIL COOLED

leav) Mean forward current Half wave resistive load T, = 60°C 6.5 A
I Continuous (direct) forward current T, =60°C 7.0 A
Ringeo) Thermal resistance junction to oil 2.0 °C/W

SURGE RATINGS

1t 1t for fusing 10 ms half sine T,; = 150°C 50 A%sec
lesm Surge (non-repetitive) forward current T, = 150°C 100 A
. TEMPERATURE AND FREQUENCY RATINGS

Ty Virtual junction temperature Forward (conducting) 180 °C
Reverse (blocking) 180 °C

T Storage temperature range -40t0 100 °C

f Frequency range 20t0 400 Hz

CHARACTERISTICS T, = 25°C unless otherwise stated

Veu Forward voltage At 2 Amps peak max 6.0 Y

lrm Peak reverse current At Virmi Tease = 150°C max 0.5 mA

115-
Dimensioned Outlines 9
Dimensions shown are maximum in mm l:“‘45‘—T—4Q

€ @ @D} 312

~TAPPED M5, 3 OFF

. MOUNTING BUSHES
~TAPPED M5, 2 OFF

Weight typ.: 0,24 Kg

Issue 1 June 19
IXYS reserves the right to change limits, test conditions and dimensions. !- 130 | zC %8

Distributed by

USA EUROPE B
3540 Bassett Street IXYS Semiconductor GmbH -I

Santa Clara, CA 95054 Lampertheim Germany

Phone: (408) 982-0700 Phone: +49.6206.503.0 www.IXYS.net
FAX: (408) 496-0670 Fax: +49.6206.503.627




HTZ150C Series
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Please read CAUTION and Notice in this-catalog for safety. This catalog has only typical specifications.- Therefore you are requested :C41E1.pdf 01:10.23
to‘approve our product specification or to'transactthe approval sheet for product specification, before your-ordering. . .
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to approve our product specification or to transact the approval sheet for product specification, before your ordering.
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Please read CAUTION and Notice in this catalog for safety. This catalog has only typical specifications. Therefore you are requested C41E1.pdf 01.10.23
to approve our product specification or to transact the approval sheet for product specification, before your ordering.

: The structure of the "Global Part Numbers" that have been adopted since June 2001 and the meaning of each code are described herein.
@ Part Numbermg (lf you have any questions about details, inquire at your usual Murata sales office or distributor. )

High-voltage Ceramic Capacitors (over 10kV)

(Global Part Number) IEI IEI

O ®6© 0 6 0 @0

@Product ID @®Capacitance Tolerance
Product ID G : : : :Code :Capacitance:Tolerance
DH High-voltage Ceramic Capacitors (over 10kV) K +10%
M £20%
@series Category z +80%, —20%
“Code 4 ... . Contents: G
R Radial Type @Lead Type (DHR Series)
S Mold Type [ "Code ! | LeadType |LeadSpacing|iLead Diameter
First three digit of part number (@Product ID and @Series Category) 2B ) 9.5mm 20.65mm
express "Series Name"., 2k Straight Long 12.7mm 20.8mm
©Temperature Characteristics @Body Diameter and Terminal Type (DHS Series)
Gods 15 ‘Temp,: Cap:‘:C.hahge G _53 “Temp. . :Code > |'Body Diameter:| "\ ' Terminal Type :
Do i (Char } or Temp.Coeff. Range cX 20mm
B3 B +10% —25to +85C DX 24mm
F4 Z5V +22%, —82% +10to +85C HX 30mm
ZM LX 38mm No.8-32 Tapped Holes
4E —4700£1000ppm/°C| +20to +85C
N4700 NX 43mm
RX 52mm
ORated Voltage ™ 60mm
CCode | ‘Rated Voltage L
4A DC10KV ©®Packaging
4B DC12kV ©Code | v packaging
4Cc DC15kV B Bulk
4D DC20kV
4F DC30kV
4G DC40kV

@Capacitance

Expressed by three figures. The unit is pico-farad(pF). The first
and second figures are significant digits, and the third figure
expresses the number of zeros which follow the two numbers.

If there is a decimal point, it is expressed by the capital letter "R".
In this case, all figures are significant digits.




Please read CAUTION and Notice in this catalog for safety. This catalog has only typical specifications. Therefore you are requested
to approve our product specification or to transact the approval sheet for product specification, before your ordering.

C41E1.pdf 01.10.23

High-voltage Ceramic Capacitors DC10-40kV | E¥Pert (1411

Radial Lead Type DHR Series

B Features

1. Small size.

2. Excellent heat-proof, humidity-proof and high- '
dielectric strength voltage.

3. Coated with flame-retardant epoxy resin (equivalent ;
to UL94V-0 standards). !

HE Applications " z
1. Color TV doublers and triplers
2. High-voltage DC power supplies (PPCs, X-ray
apparatus, air cleaner, lasers, etc.)
3. Tuning capacitor in focus circuit for display

D max. T max.

!

4.0 max.

35.0 min.

&,
(in mm)

B Marking

10K

@ ®®)

Omitted
Marked with * (dot)

Omitted

Marked with code.
Marked with Z.

Marked with code.

Under 100pF : Actual value, 100pF and over : Marked with

3 figures.

Marked with code, Omitted for nominal body diameter 88m

m and under.

Marked with code.

Marked with (M, Omitted for nominal body diameter g14mm and under.

oJe)e©

@ : Number in the month

Abbreviation. Omitted for nominal body diameter 14mm and under.
(Ex) 0050 (@D : Last numeral in year ® : Fix No.
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| ZM Characteristics

Part Number - ‘Rated Voltage : Capacitance “Body Dia..D Lead Spacing F = {Body ThicknessT Lead Dia. @d

_ Lo e J(kV) {pF) “fmm) (mm) {mm) (mm)
DHR4E4A101K2BB DC10 100 +10, -10% 8.0 9.5 7.3 0.65
DHR4E4A151K2BB DC10 150 +10, -10% 8.0 9.5 7.0 0.65
DHR4E4A221K2BB DC10 220 +10, -10% 9.0 9.5 7.0 0.65
DHR4E4A331K2BB DC10 330 +10,-10% 10.0 9.5 7.0 0.65
DHR4E4A471K2BB DC10 470 +10, -10% 12.0 9.5 7.0 0.65
DHR4E4A681K2BB DC10 680 +10, -10% 13.0 9.5 7.0 0.65
DHR4E4A102K2BB DC10 1000 +10, -10% 15.0 9.5 7.0 0.65
DHR4E4B101K2BB DC12 100 +10, -10% 8.0 9.5 7.3 0.65
DHR4E4B151K2BB DC12 150 +10, -10% 9.0 9.5 7.3 0.65
DHR4E4B221K2BB DC12 220 +10, -10% 9.0 9.5 7.3 0.65
DHR4E4B331K2BB DC12 330 +10, -10% 11.0 9.5 7.3 0.65
DHR4E4B471K2BB DC12 470 +10, -10% 12.0 9.5 7.3 0.65
DHR4E4B681K2BB DC12 680 +10, -10% 14.0 9.5 7.3 0.65
DHR4E4B102K2BB DC12 1000 +10, -10% 16.0 9.5 7.3 0.65
DHR4E4C101K2BB DC15 100 +10, -10% 8.0 9.5 8.2 0.65
DHR4E4C151K2BB DC15 150 +10, -10% 9.0 9.5 8.2 0.65
DHR4E4C221K2BB DC15 220 +10, -10% 10.0 9.5 8.2 0.65
DHR4E4C331K2BB DC15 330 +10, -10% 12.0 9.5 8.2 0.65
DHR4E4C471K2BB DC15 470 +10, -10% 13.0 9.5 8.2 0.65
DHR4E4C681K2BB DC15 680 +10, -10% 15.0 9.5 8.2 0.65
DHR4E4C102K2FB DC15 1000 +10, -10% 18.0 127 8.2 0.8

B Characteristics |

DHRB34A101M2BB

100 +20, -20%

Dia. 00

DHRB34A151M2BB DC10 150 +20, -20%

DHRB34A221M2BB DC10 220 +20, -20% :

DHRB34A331M2BB DC10 330 +20, -20% 10.0 9.5 7.0 0.65
DHRB34A471M2BB DC10 470 +20, -20% 12.0 9.5 7.0 0.65
DHRB34A681M2BB DC10 680 +20, -20% 13.0 9.5 7.0 0.65
DHRB34A102M2BB DC10 1000 +20, -20% 15.0 9.5 7.0 0.65
DHRB34B101M2BB’ DC12 100 +20, -20% 8.0 9.5 7.7 0.65
DHRB34B151M2BB DC12 150 +20, -20% 9.0 ‘9.5 7.5 0.65
DHRB34B221M2BB DC12 220 +20, -20% 9.0 9.5 7.5 0.65
DHRB34B331M2BB DC12 330 +20, -20% 11.0 9.5 7.5 0.65
DHRB34B471M2BB DC12 470 +20, -20% 12.0 9.5 7.5 0.65
DHRB34B681M2BB DC12 680 +20, -20% 14.0 9.5 7.5 0.65
DHRB34B102M2BB DC12 1000 +20, -20% 16.0 9.5 7.5 0.65
DHRB34C101M2BB DC15 100 +20, -20% 8.0 9.5 8.5 0.65
DHRB34C151M2BB DC15 150 +20, -20% 9.0 9.5 8.2 0.65
DHRB34C221M2BB DC15 220 +20, -20% 100 9.5 8.2 0.65
DHRB34C331M2BB DC15 330 +20, -20% 12.0 9.5 8.2 0.65
DHRB34C471M2BB DC15 470 +20, -20% 13.0 9.5 8.2 0.65
DHRB34C681M2BB DC15 680 +20, -20% 15.0 9.5 8.2 0.65
DHRB34C102M2FB DC15 1000 +20, -20% 18.0 12.7 8.2 0.8
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T osus FZ 200 R 65 KF1 +F

Hochstzulassige Werte / Maximum rated values

Elektrische Eigenschaften / Electrical properties

Kollektor-Emitter-Sperrspannung Ty=125°C 6500
collector-emitter voltage Ty=25°C Vees 6300 v
T,=-40°C 5800
Kollektor-Dauergleichstrom Tc=80°C Icnom. 200 A
DC-collector current Te=25°C I 400 A
Periodischer Kollektor Spitzenstrom o
tp= , Te= 1
repetitive peak collector current p=1ms, Te=80°C CRM 400 A
Gesam-Verlustisistung Tc=25°C, Transistor Pt 38 kW
total power dissipation
Gate-Emitter-Spitzenspannung
V, -

gate-emitter peak voltage GES +- 20V v
Dauergleichstrom
DC forward current le 200 A
Periodischer Spitzenstrom _
repetitive peak forw. current tp=1ms leu 400 A
C:renzlastmtggral der Diode Vi = OV, t, = 10ms, Ty, = 125°C & 2% K A%
It - value, Diode
Isolations-Priifspannung _ _ .
insulation test voltage RMS, f =50 Hz, t = 1 min. Visou 10,2 kv
Teilentladungs Aussetzspannung RMS. f = 1287 v,

} partial discharge extinction voltage S, f= 50 Hz, Qe typ. 10pC (ace. To IEC 1287) Isot 51 kv

Charakteristische Werte / Characteristic values
Transistor / Transistor min.  typ. max.
Kollektor-Emitter Sattigungsspannung lc = 200A, Vge = 15V, T,; = 25°C Vee sat - 43 4,9
collector-emitter saturation voltage Ig = 200A, Vgg = 15V, T,; = 125°C - 53 5,9
Gate-Schwellenspannung _ - _ ogo
= = JTu= V,
gate threshold voltage lc = 35mA, Ve = Vg, Ty = 25°C GE(th) 6,4 7,0 8,1 \
Gateladung - " R _
gate charge Vge = -15V ... +15V Qg 2,8 ucC
Eingangskapazitét f= 1MHzZT,, = 25°C Ve = 25V, Vg = OV c . 28 - nF
input capacitance T 1Yee ' VeE tes
Kollektor-Emitter Reststrom Vee = 6300V, Vge = 0V, Ty; = 25°C | ) 0,2 R mA
collector-emitter cut-off current Ve = 6500V, Vge = 0V, Ty = 125°C CES 20 mA
Gate-Emitter Reststrom _ _ = 980, B _
gate-emitter leakage current Voe = OV, Voe = 20V, Ty = 25°C loes 400 nA
| .
] prepared by: Dr. Oliver Schilling date of publication: 2002-07-05
approved by: Dr. Schiitze 2002-07-05 revision/Status: Series 1
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Technische Information / Technical Information

IGBT-Module
IGBT-Modules

FZ 200 R 65 KF1

EUPEC

Charakteristische Werte / Characteristic values

Transistor / Transistor min. typ. max.
]

Einschaltverzégerungszeit (ind. Last) Ic = 200A, V¢ = 3600V

turn on delay time (inductive load) Vee = £15V, Rgon= 130, Cee=22nF, Ty = 25°C, toon . 0,75 _ us
Vee = £15V, Rggn= 13Q, Cog=22nF, T,; = 125°C, - 0,72 - us

Anstiegszeit (induktive Last) Ic = 200A, Vg = 3600V

rise time (inductive load) Vee = #15V, Roop= 13Q, Cee=22nF, Ty, = 25°C, t, R 037 _ us
Vee = 15V, Rgen= 13Q, Ceg=22nF, T, = 125°C, - 0,40 - Hs

Abschaltverzégerungszeit (ind. Last) lc = 200A, Ve = 3600V

turn off delay time (inductive load) Ve = £15V, Rgor= 750, Cog=22nF, T, = 25°C, too . 550 N us
Vee = 15V, Rgo= 75Q, Cae=22nF, T, = 125°C, - 6,00 - us

Fallzeit (induktive Last) lc = 200A, Vce = 3600V

fall time (inductive load) Ve = #15V, Rgor= 75Q, Cae=22nF, T, = 25°C, Y N 0,40 _ s
Vge = 15V, Rger= 75Q, Cp=22nF, T, = 125°C, ‘ - 0,50 . us

Einschaltverlustenergie pro Puls lc = 200A, Vce = 3600V, Vge = £15V

turn-on energy loss per pulse Roen= 13Q, Cee=22nF, Ty = 125°C , L, = 280nH Eon _ 1900 _ mJ

Abschaltverlustenergie pro Puls lg = 200A, Ve = 3600V, Ve = £15V

turn-off energy loss per pulse Reort = 75Q, Cge=22nF, T, = 125°C , L, = 280nH Eot - 1200 - mJ

KurzschiuRverhalten tp < 10usec, Vg < 15V, acc to appl.note 2002/05

SC Data TyS125°C, Voo=4400V, Vegma=Vees -Loce -difdt lso - 1000 - A

Modulinduktivitat

stray inductance module Lsce - 25 - nH

Modulleitungswiderstand, Anschliisse - Chip _

module lead resistance, terminals - chip Recsee 0,37 mo

Diode / Diode min.  typ. max.

DurchlaRspannung Ip = 200A, Vgg = 0V, T, = 25°C Ve 3,0 38 4,6

forward voltage Ie = 200A, Ve = OV, T, = 125°C 30 | a7 v

Ruckstromspitze I = 200A, - diz/dt = 700A/us

peak reverse recovery current Vg = 3600V, Vee = -10V, Ty, = 25°C et _ 270 R A
Vg = 3600V, Ve = -10V, Ty, = 125°C - 330 .

Sperrverzégerungsladung Iz = 200A, - dig/dt = 700A/ps

recovered charge Vi = 3600V, Vgg = ~10V, T, =25°C Q, N 180 ; uc
Vg = 3600V, Ve = -10V, Ty = 125°C - 350 - uc

Abschaltenergie pro Puls I = 200A, - dig/dt = 700A/ps

reverse recovery energy Vg = 3600V, Vge =-10V, T,; = 25°C E.. _ 220 ; mJ
Vg = 3600V, Ve = -10V, Ty, = 125°C . 550 . mJ
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Thermische Eigenschaften / Thermal properties

min. typ. max

Innerer Warmewiderstand Transistor / transistor, DC Rinsc - - 0,033 | KW
thermal resistance, junction to case Diode/Diode, DC | . N 0063 | KW
Ubergangs-Wérmewiderstand pro Modul / per Module

thermal resistance, case to heatsink Apaste S 1 WIM*K/ Agraase < 1 WIM*K

Rinck - 0,016 - KW

Hoéchstzuldssige Sperrschichttemperatur

T . . o
maximum junction temperature V), max 150 (o]

Betriebstemperatur Sperrschicht Schaltvorgénge IGBT(RBSOA);Diode(SOA) T
junction operation temperature switching operation IGBT(RBSOA);Diode(SOA) vhop

Lagertemperatur
storage temperature

Teg -40 - 125 °c

Mechanische Eigenschaften / Mechanical properties

Gehause, siehe Anlage
case, see appendix

‘ Innere Isolation

: X N AIN
internal insulation

Kriechstrecke

creepage distance 56 mm

Luftstrecke

26 mm
clearance

CTl

comperative tracking index >600

Anzugsdrehmoment f. mech. Befestigung Schraube /screw M6 M 5 Nm
mounting torque

Anzugsdrehmoment f. elektr. Anschlisse

terminal connection torque Anschlisse / terminals M8 M 8-10 | Nm

Gewicht
weight G 500 9

Mit dieser technischen Information werden Hal bleiterbauelemente spezifiziert, jedoch keine Eigenschaften zugesichert.
Sie gilt in Verbindung mit den zugehérigen Technischen Erlauterungen.

This technical information specifies semiconductor devices but promises no characteristics. It is
valid in combination with the bel onging technical notes.
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