Lampiran
Berikut adalah lampiran dari tugas akhir tapis daya aktif shunt berbasis one cycle
control, berupa gambar alat, gambar bentuk gelombang hasil simulasi dan
pengujian di laboratorium, serta datasheet IGBT.
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Kontrol APF One Cycle |

IGBT
Kapasitor

Sensor Teganga

Driver IGBT
Power Supply

Induktor
Sensor Arus

Beban Resistif

Gambar Alat Tapis Daya Aktif Shunt berbasis One — Cycle Control

Berikut adalah gambar hasil simulasi PSIM:

Arus Beban Arus Kompensasi
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Arus APF Arus Sumber
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Perpustakaan Unik

Berikut adalah gambar hasil pengujian di lab:

P18
£1 58w C2 8.2V A

Arus Sumber

NORM

iv A 18mse
Sumber Output PI

1,4T CURSOR 2

5 | Sy

Output Clock 555 Output Integrator
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Absolute Maximum Ratings Values SEMITRANS® M
Symbol | Conditions " Units IGBT Modules
Vees 1200 v SKM22GD 123D
Veer Ree = 20 k2 1200 v SKM 22 GD 123D L%
le Tease = 25/80 °C 25/15 A -
lem Tease =25/80°C; t, = 1ms 50/30 A v
Vaes +20 v il r A
Piot per IGBT, Tease =25 °C 145 W h L ] -~
Tj, (Taig) —40. . +150 (125) °C G v g
Visal AC, 1 min. 2500 V i B
humidity DIN 40 040 Class F c e
climate DINIEC68T.1 55/150/56 -
Inverse Diode
lr==lg Tease = 25/80 °C 25115 A m
lrME— ol | Tease = 25/80 “Gitp = 1 ms 50/30 A SIp
lesm tp =10 ms; sin.; T;j= 150 °C 200 A e e -
it fp=10ms: T, = 150°C 200 A% o ‘SinS ,E*
o o o
Characteristics ﬁg :ﬁg ﬁg
Symbol | Conditions " min.  typ. max. | Units
Viriges | Vee=0,1c =05 mA > Vces - - N GD
Veae(n) Vee=Vee, lc= 1mA 45 5.5 65 \ Features
lces Vee=0 } T= 25°C = 03 05 mA + MOS input (voltage controlled)
Vee=Vees | Tj=125°C = 18 = mA « N channel, homogeneous Si
lees Vee=20V, Vee=0 - - 150 nA « Low inductance case
Veesat lc=15A { Vee=15V; } - 2,5(3,1) 3(37) v » Very low tail current with low
Veesat lc=22A | Tj=25(125)°C S e S0 T vV temperature dependence
Jis Vee=20V,lc=15A 12 - S » High short circuit capability,
Gt per IGBT s E 300 pF self limiting t0 6 * lcnom
Gis Vee=0 = 1000 pF « Latch-up free
Cize } Vg = 25V = 150 pF » Fast& softinverse CAL
B f=1MHz . 70 pF digdes
Fie .y - 60 Y . Isqlategggpger btageplateB
usin irect Copper Bon-
Td(on) VCC =600V o = 40 = ns dinggTechnology PP
b Voe=+15V/-15V : o 35 = L o Large clearance (9 mm) and
taom lc =15 A, ind. load B 350 = ns creepage distances (13 mm).
tr = RGu” = RGnﬁ =524 - 70 - ns
Eon 5; Ti=Tag C - 2 . miVg Typical Applications
Eor - 1,4 - mWs } .
— s Switched mode power supplies
Inverse Diode ¢ Three phase inverters for
Ve=Veoy, | IF=15 A{ Vee=0V } - 2001,8) 25 v AC motor speed control
Ve=Vee | IF=25AL1T;=25(125)C SN— Vv « General power switching
V1o Tj=125°C = 1,1 i Vv applications
rr Tj=125°C AN 45 70 mel » Pulse frequencies also above
kg lF=15A; T,=25(125°C?| - @ 12(16) - A 15 kHz
Qr r=15A; T,=25(126)°c?| - 1@7) - uC
Thermal Characteristics " Tease = 25 °C, unless otherwise
Rinc per IGBT = === 0g8"| cw| , speciied
Rinie per diode * = . 15 | “Cw IF=—lo, VR =600V,
Rincn per module = = 0,05 | °C/Ww - die/dt =400 Alus, Vee =0V
Use: VGEoﬂ= 5...-15V
% Seefig. 2 + 3; Roor = 52 Q
' CAL = Controlled Axial Lifetime
Technology.
*) Main terminals = 2 mm dia.
Cases and mech. data — B6 - 10
Sixpack
© by SEMIKRON 0996 B6-5
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Fig. 1 Rated power dissipation P = f (Tc)
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Fig. 2 Tum-on /-off energy = f (Ic)
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Fig. 4 Maximum safe operating area (SOA} le = f (V)
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Fig. 5 Tum-off safe operating area (RBSOA) Fig. 6 Safe operating area at short circuit lc = f (Vee)
B6-6 0796 ©by SEMIKRON
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Fig. 8 Rated current vs. temperature Ic = f (Tc)
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Fig. 9 Typ. output characteristic, Ip = 80 ps; 25 °C Fig. 10 Typ. output characteristic, t, = 80 ps; 125 °C
Ic[al 15-11.vp0
3
Peond(y) = VeEsay) + log
2
Veesaty = Vegroym + foem - lop
|
Vegmoym < 1,5 + 0,002 (Tj - 25) [V] |
10
tceq = 0,067 + 0,00026 (T} - 25) [2)
valid for Ve = + 15 tf [V]i lc > 0,3 lcnom
0
0 2 4 8 8 10 12 14 16 1B 20
Vag(V]
Fig. 11 Typ. saturation characteristic (IGBT) Fig. 12 Typ. transfer characteristic, tp = 80 ps; Vce =20 V
Calculation elements and equations < " hs
© by SEMIKRON 0796 B6-7
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Fig. 13 Typ. gate charge characteristic Fig. 14 Typ. capacitances vs.Vce
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Fig. 15 Typ. switching times vs. Ic Fig. 16 Typ. switching times vs. gate resistor Ra
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Fig. 17 Typ. CAL diode forward characteristic Fig. 18 Diods tum-off energy dissipation per pulse
B6-8 0796 ©by SEMIKRON
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Fig. 19 Transient thermal lmpedance of IGBT
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Fig. 22 CAL diode peak reverse recovery current
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Fig. 24 CAL diode recovered charge Qy =f(di/dt)
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SEMITRANS Sixpack 28:0.5 LASEDE7
Case D 67 i
UL Recognized
File no. E 63 5§32 =y
SKM22GD 123D 2o 8 3
I
fo
: we we e
1o 3=-|Ez:5o-]Els 2o o 98 95 % %
2 4 6
Uoq Vo{ Wed.
7(& 9| En & L m—*‘
8e—J] 10o—1| 12 7 "‘EIED e, YN <l olle
-0 L ] N [ e w
N i
'_| 82
93 3
105
SEMITRANS Sixpack Remark: The pin height of 23,2 mm will be changed into
24,51 0,2 mm during 1996 CASEDSR
Case D €8
UL Recognized
Special version on request
SKM 22 GD 123 DL
SKM 40 GD 123 DL
SKM 75 GD 123 DL
P So o mos ooy
o B2 GED SRe R o
1o 3%:5»—"_::: | e
2 4 ]
Mo VollVon 5 ' ==l A
e T i ~
70 sﬁmqgli 7 e ¢
8o 10 12
N * 82 ?
93
Dimensions in mm } _
Case outlines and circuit diagrams
Mechanical Data This Is an electrostatic discharge
Symbol |Conditons Values Unlts | Sorve the armadonsl standerd.
min. __ typ. max. IEC 747-1, Chapter IX.
My to heatsink, SI Units MB) 4 - 5 Nm : =
to heatsink, US Units % - 44 | bin, | Seodevices am supplindin one
a - - 5x9.81| mus? | Larger packing units (10 and 20
- - 190 q pieces) are used if suitable,
SEMIBOX —pageC-1.
B6-10 0796 ©by SEMIKRON
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