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12.12.2013, kello 14 ... 17, sali E110 + RATKAISUT

Papereihin Tentissa sallitut apuvalineet
- sukunimi ja etunimet - kynat, kumit jne.
- opiskelijanumero - taskulaskin
- koulutusohjelma. - lukion kaavakokoelma tms. + Laplace taulut

1. Selvité lyhyesti (max. 2...4 lausetta + mahdollinen kuva), mita seuraavilla termeill4 tarkoitetaan
- neutronisateilytys
- tyristorin toipumisaika
- SOA
- varistori
- lahivaikutus.

2. Esittele IGBT:n rakenne, toimintaperiaate ja ominaisuudet.

3. Esittele kirjassa esitetyt vastustyypit, niiden ominaisuudet ja k&yttotarkoitukset. Kerro myos
mité asioita on otettava huomioon vastuksen valinnassa ja mitoituksessa.

4. Yksivaiheisen diodisiltamoduulin SKB 26 (datalehti oheisena) jaahdytykseen kédytetdan jaah-
dytyselementtid, jonka lampovastus Rpsa = 5 °C/W. Kuinka isoa tasavirtaa sillalla voidaan
syottdd, kun jadhdytysilman ldmpétila on 65 °C? Sillan 1d8hddssé on iso suotokondensaattori.

5. SiC MOSFET moduuli BSM180D12P2C101 (datalehti oheisena) siséltdd kaksi MOSFET
transistoria (diodit ovat fetin sisdisid). Yl&puolen fetin diodiosa ja alapuolen fet johtavat alla
olevan kuvan mukaisesti vuorotellen kuormaan menevdd virtaa. Jadhdytyselementin
ldmpovastus Ry, sa on 0,08 °C/W ja jaahdytysilman lampétila on 45 °C. Mitk& ovat fettien
liitoslampatilat, kun fettien hilasy6ton resistanssi on 5.6 Q ja jannite 18 V fetin tai sen diodiosan
johtoaikana ja 0 V muulloin? (Huom. datalehdessé alaindeksi f = jaahdytyselementti).
Tasasahkosy6ton jannite on 560 V.
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Vrsm: VRrM Vyrms Ip=18A(T,=75°C) Crnax Rinin
\ \% Types uF Q
200 60 SKB 26/02 0,15
400 125 SKB 26/04 0,3
600 185 SKB 26/06 0,4
800 250 SKB 26/08 0,5
1000 310 SKB 26/10 0,65
1200 380 SKB 26/12 0,75
1400 440 SKB 26/14 0,9
1600 500 SKB 26/16 1
Symbol |Conditions Values Units
. . Ip T, =45 °C, isolated” 3,5 A
Power Bridge Rectifiers T, = 45 °C, chassis? 10 A
IocL T, =45 °C, isolated” 3 A
T, =45 °C, chassis? 9,5 A
SKB 26 T, =45 °C, P1A/120 14 A
[ T,;=25°C, 10ms 370 A
T,;=150°C, 10 ms 320 A
i2t T,;=25°C,83..10ms 680 Az
T,;=150°C,83..10ms 500 Az
Features v, T,=25C, 1 = 150 A max. 2,2 v
« Square plastic case with isolated  |V(ro, T, =150°C max. 0,85 v
metal base plate and wire leads rr T,;=150°C max. 12 mQ
« ldeal for printed circuit boards lro T,;=25°C, Vrp=Vrrm 300 HA
« Blocking voltage up to 1600 V | LJ - 1§6YSDQVRB\“; 2V s “':
« High surge currents RD U ey, _RDTTRRM m
; . T, =°C, Vrp=Vrrm 2 V mA
« Notch moulded in casing for easy ¢ T =95°C 10 us
polarity identification i Y
E . . fg 2000 Hz
« Easy chassis mounting :
Ringa) isolated?) 15 K/W
Typical Applications* chassis? 47 KIW
. Single phase rectifiers for power |t total 1.9 KW
i Rine-s) total 0,15 KIW
supplies T -40 . + 150 oc
e . VJ e
« Input rectifiers for variable .
. Teg -55...+ 150 C
frequency drives V, 50 ... 60 Hz; ;1s/1mi 3000/ 2500 v
« Rectifiers for DC motor field isol 8. €. 9 DU NZ LMS 48 11 min- S
supplies M to heatsink 2+15% Nm
. M, Nm
« Battery charge rectifiers a m/s?
« Recommended snubber network: | 20 g
RC: 0.1 yF,50 Q (P g = 1 W)
Fu 20 A
1) Soldered directly onto a p.c.b. of 100 x
160 mm with tinned tracking of min. 2.5 Case G 50a

mm
2) Mounted on a painted metal sheet of min.
250 x 250 x 1 mm

O+
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s SiC Power Module

SEMICONDUCTOR BSM1 80D1 ZPZC1 01

Datasheet

®Application
- Motor drive

- Inverter, Converter
- Photovoltaics, wind power generation.

* Induction heating equipment.

®Features

1) Low surge, low switching loss.
2) High-speed switching possible.

3) Reduced temperature dependence.

®Construction

o Circuit diagram
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*Do not connnect to NC pin.

This product is a half bridge module consisting of SiC-DMOS from ROHM.

®Dimensions & Pin layout (Unit : mm)

[Y-3e

(M2.6 FOR SELF-TAPPING
SCREW)
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BSM180D12P2C101

Data Sheet

® Absolute maximum ratings (Tj = 25°C)

Parameter Symbol Conditions Limit Unit
Drain-source voltage Vpss |G-S short 1200 \
Gate-source voltage(+) Vass |D-8 short 22 \Y
Gate-source voltage(-) -6 Y
Drai 2 Ip |DC(Tc=60°C) 180 A

rain current lorm  |Pulse (Tc=60°C) 1ms ** 360 A

ls [Tc=60°C 180 A

Source current *' 23 Pulse (Tc=60°C) 1ms Vgs=18V 360 A

SRM IPulse (Tc=60°C) 10ps Vgs=0V 360 A

Total power disspation ** Ptot |Tc=25°C 1130 W

Junction temperature Tj -40 to150 °C

Storage temperature Tstg -40 to125 °C
Isolation voltage*® Visol 'I;Sggll_r;;l:éoﬁ:;eplate, 2500 Vrms
Mounting torque ~ Main Terminals : M6 screw 4.5 N-m
Mounting to heat shink : M5 screw 3.5 N-m

(*1) Measurement of Tc is to be done at the point just under the chip.
(*2) Repetition rate should be kept within the range where temperature rise of die should not exceed Tj max.
(*3) Duration of current conduction at gate-off state should not exceed 10usec.
(*4) Tj is less than 150°C (*5) Actual measurement is 3000Vrms/1sec. in accordance with UL1557.

®Electrical characteristics (Tj=25°C)

Parameter Symbol Conditions Min. | Typ. | Max. Unit
Static drain-source on-state Vosin |Ic=180A, Vas=18V TJ=25 C - 23 | 3.2 \"
voltage Tj=125°C| - 33 | 44 \
Drain cutoff current lpss |Vps=1200V, Vgs=0V - - 10 uA
Ves=0V, 15=180A T725°C | - ] 54 | -
. Tj=125°C| - 5.1 -
Source-drain voltage Vso T=25°C >3 "
Vas=18V, ls=180A )~ h : h
Tj=125°C| - 3.3 -
Gate-source threshold voltage| Vgsin) |Vos=10V, 1p=35.2mA 16 27 | 4.0 vV
Gate-source leakage current | Ves=22V, Vos=0V . - 0-5 HA
688 [Vge= -6V, Vpg=0V 05| - R LA
td(on) VGS(on}:1 8V, VGS(oﬁ)=OV - 80 - ns
tr  |Vps=600V - 90 - ns
Switching characteristics trr  |[Ip=180A - 50 - ns
td(off) |Rg=5.6Q - 300 - ns
tr inductive load - 90 - ns
Input capacitance Ciss |Vps=10V, Vgs=0V, f=1MHz - 23 - nF
Internal gate resistor Raint |Tj=25°C - 1.15 - Q
Junction-to-case thermal . 6 o
resistance Rth(j-c) [DMOS (1/2 module) 0.11 C/w
-to- i Case to heat sink, per 1 module,
Case-to-heat sink Rth(c-f) per - |ooss| - | ccw
Thermal resistance Thermal grease appied *

(*6) Measurement of Tc is to be done at the point just beneath the chip.

(*7) Typical value is measured by using thermally conductive grease of A=0.9W / (m - K).
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BSM180D12P2C101 Data Sheet

®Waveform for switching test

E°n= ID X VDS EOﬁ = ID X VDS

2%

90% \
10% /
VGS

td (on) tr td (off) tf
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BSM180D12P2C101

Data Sheet

®Electrical characteristic curves (Typical)

Fig.1 Typical Output Characteristics

Fig.2 Drain-Source Voltage vs. Drain Current
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BSM180D12P2C101 Data Sheet

®Electrical characteristic curves (Typical)

Fig.5 Drain Current vs. Gate-Source Voltage Fig.6 Drain Current vs. Gate-Source Voltage
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BSM180D12P2C101

Data Sheet

®Electrical characteristic curves (Typical)

Fig.9 Switching Loss vs. Drain Current

Fig.10 Switching Loss vs. Drain Current
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BSM180D12P2C101 Data Sheet

®Electrical characteristic curves (Typical)

Fig.13 Switching Characteristics vs. Gate Fig.14 Switching Characteristics vs. Gate
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BSM180D12P2C101 Data Sheet

®Electrical characteristic curves (Typical)

Fig.17 Typical Capacitance vs. Drain-Source Fig.18 Gate Charge Characteristics
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