MPOTOH-IJIEKTPOTEKC

Hu3kne agnHammyeckue noTtepu

Manbliii 3apsa 06paTHOro BOCCTAHOBJIEHMS

Pa3BeTBNEHHbIN YNPaBASAOLWNIA 3NEKTPOA ANS

BbICOKUX CKOpOCTeVI HapaCTtaHU4a TOKa

beicTpoaeicTBYOLIUA

Nvnyascubiii Tupucrop

Tun TbHU873-1600-40

CpefiHuin NpsiMOIA TOK Itay 1600 A
MoBTOpAtOLLEECS MMMNYSIbCHOE Hanps>KeHve B U

3aKPbITOM COCTOSIHWM DRY 3800 = 4000 B
MoBTOpsAtOLWEeecs MMNynbCcHOe 0bpaTHOE HanpshkeHne Urrm

BpemMs Bbik0UeHUS tg 125; 160 Mkc

Uprm, Urrm, B 3800 4000
Knacc no Hanpsi»XeHuto 38 40
T;, °C -60+ 125

HNPEAEJBHO JOITYCTUMBIE 3HAYEHUSA ITAPAMETPOB

O603HayeHne N HaMMeHOBaHWE NapaMeTpa

En.
n3M.

3HadeHune

YcnoBusl nsmepeHus

MapamMeTpbl B NPOBOASILLEM COCTOSSHUMN

Itav CpeﬂHMl\;I TOK B OTKPbITOM COCTOAHUN

1600
2600

T=91 °C; ABYXCTOPOHHEE OXNnaxaeHue;
T.=55 °C; ABYXCTOpOHHEE OXNaxaeHue;
180 an. rpaa. cuHyc; 50 'y

[eiCTBYIOLLMIA TOK B OTKPbITOM

I
TRMS COCTOSIHWM

2512

T=91 °C; ABYXCTOPOHHEE OXNnaxaeHue;
180 an. rpaa. cuHyc; 50 'y

Itsm YaapHbIf TOK B OTKPbITOM COCTOAAHUM

32.0
37.0

180 an. rpaa. cuHyc; 50 'y
(t,=10 MC); eanHNYHbIN
T;=Tjmax | WMNyNbC; Up=Ur=0 B;
T;=25°C | ImnynbC ynpaBneHus:
Ig=Irem; Us=20 B; tep=50
MKC; dig/dt=1 A/MKc

34.0
39.0

180 an. rpaa. cuHyc; 60 'y
(t,=8.3 MC); eanHUYHBbIN
T;=Tjmax | WMNyNbC; Up=Ur=0 B;
T;=25°C | ImnynbC ynpaBneHus:
Ig=Irem; Us=20 B; tep=50
MKC; dig/dt=1 A/MKC

It 3alnTHbIN dakTop

5120
6845

180 an. rpaa. cuHyc; 50 'y
(t,=10 MC); eanHNYHbIN
T;=Tjmax | WMNyNbC; Up=Ur=0 B;
T;=25°C | ImnynbC ynpaBneHus:
Ig=Irem; Us=20 B; tep=50
MKC; dig/dt=1 A/MKc

A’c10°

4795
6310

180 an. rpaa. cuHyc; 60 'y
(t,=8.3 MC); eanHNYHbIN
T=Tjmax | MNynsc; Up=Ur=0 B;
T;=25°C | UMnynbC ynpaeneHus:
Ig=Irem; Us=20 B; tep=50
MKC; dig/dt=1 A/MKC
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Bnokupyrowme napamMeTpbl

MoBTOpStOLLEECH UMMYIIbCHOE T <T <T
obpaTHOe HanpshKeHWe N jon = ma )

Uprm, Urrm NOBTOPSIOLLEEC MMIYNIbCHOE B 3800+4000 | 180 3n. rpaa. cuHyc; 50 u;
HanpsbkeHUE B 3aKPbITOM COCTOSIHIM YNPaBEHNE pasOMKHYTO
HenoBTopsiolleecs MMMNybCHOE T T <Tos
06paTHOE HanpsKeHne jmin = 1) = Ty maxs .

Upsm, Ursm HeEOBTopﬂrou.lZec;l MMy bCHOE B 3900+4100 | 180 an. rpaa. cuHyc; 50 Mu; eanHUYHBIN
HaMpPsXKEHWE B 3aKPbITOM COCTOSIHUM UMMYNbC; YNPABNEHNE PasOMKHYTO

U U MocTosiHHOE 06paTHOE U MOCTOSIHHOE B 0.75Uprm | T5=T; max;

br =R NpsIMOE HanpsPKeHne 0.75Urrm | yNpaBnieHne pasoMKHYTO

MapameTpsbl ynpaBseHus

Tean MakcMasbHbIV NPSIMOA TOK A 10
ynpaBneHns T=T.

MakcuManbHoe o6paTHoe ;oma

Uram B 5
HaNpsXeHWE ynpaBneHnst

P MakcnmanbHas paccenBaeMast BT 8 T;=T; max AN NOCTOSAHHOrO TOKa

¢ MOLLIHOCTb MO YrpaB/ieHMUIO ynpaeneHus

MapameTpbl nepeksiroueHnsn
KpuTnyeckas ckopocTb HapacTaHus }—ji—jszx; PD=O'67.UDRM;

(dir/dt)eic | TOKa B OTKPLITOM COCTOSIHUM A/MKC 2500 anyanc/:W;;npaBneHwﬂ- Ie=Tay: Ug=20 B:
(f=1 Hz) tep=50 MkC; dig/dt=1 A/MKkC

TennoBble NapaMeTpbl

Tstg TemnepaTtypa XpaHeHus °C - 60+ 125

T; TeMnepaTypa p-n nepexoaa °C -60+ 125

MexaHuYecKue napaMeTpbl

F MoHTaxHoe ycunme KH 40.0+50.0

3 VeKopeHme M/ 50 B He 3axaToM COCTOSAHUK

P 100 B 3a)xaTOM COCTOSAHMM
XAPAKTEPUCTUKHA
0O603Ha4YeHMe U HAMMEHOBAHNE XapaKTEPUCTUKK :3?4 3HayeHve YcnoBusl namepeHus
XapaKTepucTUK1 B NPOBOASLLEM COCTOSSHUM
U MmnynbcHoe HanpsXeHve B B 2.40 T5=T; max; Irm=4000 A
™ OTKPbITOM COCTOSIHUM, MaKC 2.70 T;=25 °C; I1y=5024 A
Ur(ro) MNMoporoBoe HanpsikeHne, Makc B 1.44 T=T .
j— 1j maxr

" [1HaMmnyeckoe ConpoTUBNIEHUNE B MOM 0.270 0.5 7 Iray < I < 1.5 7 Iray

OTKPbLITOM COCTOSIHMW, MaKC
T;=25 °C;

Iy TOK yaepxxaHusi, MaKc MA 1000 UJD=12 B: ynpaBneHye pasoMKHYTO

Baokupyrowme XxapakTepucTukm
MoBTOPSOWMIACS UMMYbCHBIN
06paTHbI TOK M NMOBTOPSIIOLLNIACS Ti=T; max;

Tormy Trsw MMMYSbCHBIA TOK B 3aKPbITOM MA 300 Up=Uprm; Ur=Urrm
COCTOSIHMM, MaKC
KpuTuueckas CKOpoCTb HapacTaHusl T=T. .

(dvp/dt)eit | HaNpsXeHUs B 3aKpbITOM B/MKc 1000 I maxs )

COCTOSHAMY, MUk Up=0.67"Uprm; YNpaBneHMe pa3oMKHYTO
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XapaKTepucTUKM ynpaBrieHUs

OTnupaloLLee NOCTOsiHHOe >-00 T5= Tymin
Ugr Haﬂp;))KEI-LILIEIe ynpaBneHuns;, MaKc B 3.00 T=25°C
’ 2.00 Ti= T max Up=12 B; IDV=3 A;
=00 ToT [TOCTOSAHHbIN TOK
. o i= limin ynpasneHus
I, OI:IFH::;;L::MMI‘;OK(;TOHHHHM TOK A 300 T=25°C
ynp ’ 200 | Tj= Tymex
Uso HeoTnupatoLiee NoCTOsAHHOe B 0.35 T=T) ot
HanpsHKEHUE ynpaBneHns, MUH
H » » UD=0-67.UDRM;
Iy €0TNMUPAIOLLMIA MOCTOSAHHBIN TOK A 15.00 MOCTOSHHbIiA TOK YApaBAeHNS

ynpaBneHusi, MUH
AnHaMuueckme xapakTepucTUKn

T;=25 °C; Vp=0.4Vpry; Im=ltay;
tod BpeMsi 3aepXXKn BKITHOHEHMS MKC 3.5 Gate pulse: Ig=Irgm; Ve=20V;
tep=50 ps; dig/dt=1 A/us

125; 160 | dvp/dt=50 B/mkc; | 1= Tjmax; lm= Iray;
t, Bpems BbiknoueHns?, Makc MKC d'R/dt__lo_ ATMKC;
Ur=100 B;
160; 200 | dvp/dt=200 B/MKC; | Up=0.67Upgm
Qn 3apaa 06paTHOro BOCCTAHOBNEHUS, KK 3000
raKe T5= Ty maxs Irm= Irav;
j— ' maxs - 7
t Bpemsi 06paTHOrO BOCCTAHOB/EHUS, MKC 14 die/dt=-50 A/MKC :
MaKC
Ug=100 B
Tok 0bpaTHOro BOCCTAHOB/EHMS,
Lom A 430
MaKC
TennoBble XapaKTEpPUCTUKHN
R 0.0085 [IBYXCTOpOHHee
thic ' oxnaxaeHue
Tennosoe conpoTuBeHME p-n o MoCTOSIHHBIN OxnaxgaeHwne co
Rehjc-a nepexoa-Kopryc, Makc C/BT 0.0187 TOK CTOPOHbI aHoaa
Rigex 0.0153 OxnaxaeHwe co
CTOPOHbI KaToaa
Rence TennoBoe conpoTUBEHNE KOPIYC- °C/BT 0.0020 NOCTOSHHbI Tok

oxnaauTesb, MaKc
MexaHnyecKne XxapaKTepucTuku

w Macca, Tvn r 1500
D [nunHa nyTn Toka yTeuku no MM 36.6
s NOBEPXHOCTU (monim)|  (1.441)
D [nvHa nyTn ToKa yTeuKn no Bo3ayxy MM 16.2
a v
(movim)|  (0.638)
NMPUMEYAHMUE MAPKUPOBKA
1 Kputnueckas ckopocTb HapacTaHUs HanNpsPKEHNS B TEU 873 1600 40 A2 X2 VX2
3aKPbITOM COCTOSIHWM 1 2 3 4 5 6 7
O6o3HaqeHue rpynnbl A2 1. BbICTpOAENCTBYOWMIA UMMYIIBCHBIA TUPUCTOP
(dvo/dt)eu, B/MKe 1000 2. KOHCTPYKTUBHOE UCMONHEHNe
5 3. CpeaHuit TOK B OTKPbITOM COCTOSIHUK, A
) BpeMmsi BbiknoueHns (dvp/dt=50 B/MKc 4. Knacc no HanpspkeHuio
0O603Ha4eHue rpynmbl X2 T2 5. Kputnyeckasi CKOpOCTb HapacTaHUs HamNpsKeHus B
tq, MKC 125 160 3aKPbITOM COCTOSIHWM

6. [pynna no BpemMeHu BbikntoyveHus (dvp/dt=50 B/Mkc)
7. KnumaTtudeckoe mncnonHenune no NOCT 15150: YXN12, T




FTABAPUTHbBIE PASMEPDI

Tun kopnyca: T.F1

114,541 (4,508)
max 8107 14.213) DIA
280 (3149) DA ,
xRN
3
S _—
:H | S
< 1 St
R =
S < e
S Na
I .
[y | )
835 (0138) DA g
both sides <
)
280 (3 149) DA
710276
21310057 DA

475 107187)
218 (0071

A

Bce pa3mepbl B MUnnMeTpax (AtoriMax)

Coaepxxaluascs 30ecb MHhopMaLms ABASETCS KOHMUAEHUMANIBHON U HAXOANTCS MOZ 3aLMTON aBTOPCKMX Npas.
B MHTepecax y/yulueHns kadecTsa npoaykumm, 3A0 «MpOoTOH-DNEKTPOTEKC» OCTAB/AET 3a CO60M NPaBo U3MEHATb MHPOPMALIMOHHBIE NIUCTLI 6e3

YBEAOMIEHUA.




On-state characteristic model (see Fig. 1).

Analytical function for On-state characteristic:

V, :A+B-iT+C-1n(iT+1)+D.\/Z

Coefficients
T;= 25°C Ti = Timax
A | 1.799223 1.165741
B | 0.106392 0.195115
C | -0.227901 -0.304378
D | 0.350140 0.467637

Transient thermal impedance junction to case Z,;c model (see Fig. 2).

Analytical function for Transient thermal impedance junction to case Z,. for DC:

Zy =S R|1-¢ "
i=l

Where 7= 1 to n, nis the number of terms in the series.

t = Duration of heating pulse in seconds.
Zyyic = Thermal resistance at time t.

R; = Amplitude of py, term.

7; = Time constatnt of ry, term.

DC Double side cooled

t

1

2 3 4 5 6

R;, K/W 0.00007989 0.002973 0.0005936 0.000846 0.00005975 0.003948
T, S 1.688 0.06219 0.002329 0.138 0.0003243 0.9533
DC Anode side cooled

i 1 2 3 4 5 6
R;, K/W 0.01013 0.004062 0.0009401 0.002853 0.0005963 0.00005641
Tiy S 9.747 1.058 0.1304 0.06179 0.002313 0.0003013
DC Cathode side cooled

i 1 2 3 4 5 6
R;, K/W 0.006619 0.004034 0.0008595 0.002956 0.0005965 0.00005689
T, S 9.744 1.025 0.1394 0.06237 0.002318 0.0003037
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SONZ-28T-90 QOILTIG AL

SONZ-28T-90 QOILTIG AL
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On-state voltage

state character
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Fig
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0.001
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ient thermal
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— Gate characteristics —

Fig 3
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TFIETE-1800, Q6-Dec-2008

Total recoverad charge 'er-i’ H-C
=)

1D 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
10’ 10° 10’
Cornrmutation rate - difdt, A7us
Fig 5 — Total recovered charge, Q,.; (integral)
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Fig 6 - Recovered charge, Q. (linear)
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ONZ-28T90 QOILTLE 1AL

)
[

<" Jusuna hlasoaal asiasa
LA a|

2
10
10"

Cornrmutation rate - difdt, A7us

Fig 7 — Peak reverse recovery current, I,

A2

V0BLELE L

10"

B} Alaa0dal aslasay

0
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10"

Cornrmutation rate - difdt, A7us

(linear)

T

t

— Maximum recovery time,

Fig 8
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O0Z-280-90 VI TLR I

r Lm_. as|nd Jad Afilaua Alaaonal aslanay

difdt, Adps

Cormmutation rate

Reverse recovery energy per pulse

Fig 9

SO0Z-09T-90 V0L TLE L

Pulse width - tp, s

r

.Eum_ - asind Jad Afilaug

Fig 10 — Sine wave energy per pulse
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A00F-00-90 VOB TR I

P

.wawm_

asind 1ad Afiaug

=

t

Pulse width

ine wave energy per pulse

S

Fig 11 —

SO0Z-09T-90 V0L TLE L

ZH ‘) - Aauanbaly

e

1

Pulse width

ings

Sine wave frequency rat

Fig 12
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SONZ-DST90 VOLTLE 1L
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t

Pulse width
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- Kauanhaig
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Sine wave frequency rat

ig 13 -
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00708090 VRALTLR =L
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1

Pulse width
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Fig 14 —

cTpaHuvua 12 us 20

MHdbopMaumoHHbIn Jiuct TBN873-1600-40

2011-deB-22 V1.3 © Proton-Electrotex



HO0Z-2T-90 DI TR AL

2
=
()
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-
=
=
=
=
e

ZH °} - Aouanbaiy

=

t

Pulse width

Sine wave frequency ratings

Fig 15

GORZ-0T-90 00LELE L

100% Duty Cycle|

ZH ‘) - Aauanbaly

ke

Pulse width

Square wave frequency ratings

Fig 16
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F00Z-290-90 VOILTLR L

100% Duty Cycle

IH Y

Kauanbaly

=

t

Pulse width

Square wave frequency ratings

Fig 17

S002-090-90 V0L L8 1L

100% Duty Cycle|

ZH ‘) - Aauanbaly

ke

Pulse width

Square wave frequency ratings

Fig 18
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A00Z-090-90 D09LLL8 1AL

=

t

Pulse width

IH Y

Kauanbaly

— Square wave frequency ratings

Fig 19

SO0Z-09T-90 V0L TLE L

di/dt= 100 Aips

asind Jad Afilaug

10t

e

1

Pulse width

Square wave energy per pulse

Fig 20
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POOZ-060-90 VO TLR L

IR R

|

asind 1ad Afiaug

=

t

Pulse width

Square wave energy per pulse

Fig 21 —
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di/dt = 100 Afps
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Aauanbal 4

e

1

Pulse width
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Fig 22
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Square wave frequency ratings
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HO0Z-2T-90 DI TR AL SO0Z-28F-90 VOSLLLR 1L

100% Duty Cycle

ke

Pulse width - tp, Ws

Pulse width

Square wave frequency ratings

Fig 25

di/dt= 100 Aips

IH ) - fouanbaly % - asind Jad Afleug
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.. Ti =125°C
| Vem = 067Voom
di/dt = 500 Aips

TENE7 21800, Q6-Dec-2006

o
&)

Energy per pulse - Etot’ J

Pulse width - tp, Ws

Fig 27 — Square wave energy per pulse

TEIE73-2000, 06-Dec-2006

.y
o

100

Peak half sine surge on-state current - ITSM’ kA

Safaty factor - Bt, ki?s

10'
Pulse length - lp, ms

Fig 29 — Maximum surge and I’t ratings
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SONZ-0ST90 VOO TLE L
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Murnber of pulses (50 Hz)

Fig 30 — Maximum surge ratings




