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Data Shee

2

20

VOLTAGE RATINGS e | uNITs
VDRrRM Repetitive peak off-state voltage, (note 1) 2000-2200 \Y,
Vbsm Non-repetitive peak off-state voltage, (note 1) 2000-2200 \%
VRRM Repetitive peak reverse voltage, (note 1) 2000-2200 \Y,
VRsm Non-repetitive peak reverse voltage, (note 1) (7 (\ 2100-2300 \%
OTHER RATINGS Mm:\.’:.gm UNITS
IT(avym Maximum average on-state current, Tsik=55°C, (note 2) 1651 A
ITravym Maximum average on-state current. Tsink= 1138 A
Iravm Maximum average on-state curr 591 A
Irrvsyv  [Nominal RMS on-state current 3253 A
Itd.c) D.C. on-state current, Tsink= , 2836 A
Itsm Peak non-repetitive surge tp=1 OW%VRRM, (note 5) 17.3 kA
Itsm2 Peak non-repetitive surge t,=10ms, Vim<10V, (note 5) 19.0 kA
°t °t capacity for fusing (tp= =60%VRrru, (NOte 5) 1.50x10° A’s
Pt °t capacity for fu;ih\g tp= 0V, (note 5) 1.81x10° A’s
(continuous, 50Hz) 100
(di/dt)er | Critical rate of rise of on-state current (note 6) (repetitive, 50Hz, 60s) 200 Alus
X (non-repetitive) 400

VRreMm 5 \Y
Pgav) 4 w
Pem 30 W
Tiop Ope tinMer ture range -40 to +125 °C

stg w temperature range -40 to +150 °C

e_
uble gide cooled, single phase; 50Hz, 180° half-sinewave.

ing factor of 0.13% per °C is applicable for T; below 25°C.

3) Cathode side cooled, single phase; 50Hz, 180° half-sinewave.
4) Double side cooled.

5) Half-si

ave, 125°C Tj initial.

6) Vbp=67% Vbrm, ITv=2000A, IFc=2A, t:<0.5ys, Tcase=125°C.

Provisional Data Sheet. Types N1651QK200 to N1651QK220 Issue 1 Page 1 of 11

August, 2005
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Wespack Phase Control Thyristor Types N1651QK200 to N1651QK22

Characteristics

0

PARAMETER MIN. | TYP. | MAX. |TEST CONDITIONS (f(ot@ UNITS
V1m Maximum peak on-state voltage - - 1.60 [ltm=1700A U Y
Vim Maximum peak on-state voltage - - 2.65 (ltm=5000A \Y,
V1o Threshold voltage - - 1.060 \%
r Slope resistance - - 0.317 mQ
(dv/dt)er [Critical rate of rise of off-state voltage 1000 - - Vp=80% Vpr ate o/c Vius
IprRM Peak off-state current - - 100 ([Rated Vpr ZB mA
IRRM Peak reverse current - - 100 ated R mA
Ver Gate trigger voltage - - 3. \Y,
i=25°C Vp=10V, I+=3A
leT Gate trigger current - - 0 mA
Veb Gate non-trigger voltage - - 0. %red\VDR \Y,
IH Holding current - - 1000 |T=25°C mA
tga Gate-controlled turn-on delay time - 0.6 1.5 |Vp=67% Vorw, I1=2000A, di/dt=10A/us, ps
tgt Turn-on time - 12 |25 IFe=2A, t=0.5us, T=25°C us
Qrr Recovered charge - 260 - puC
Qra Recovered charge, 50% Chord - 1550 % 0)|I+4=1000A, t,=1000ps, di/dt=10A/us, uC
Ire Reverse recovery current - 120 - =50V A
. \/
ter Reverse recovery time - - us
i < 300 3 > _ |ltm=1000A, t,=1000ps, di/dt=10A/ps,
¢ Turn-off time V=50V, Var=80%Vbrm, dVar/dt=20V/us s
q ) 450 ) Irm=1000A, t,=1000ps, di/dt=10A/us, H
V=50V, V4r=80%Vorm, dVar/dt=200V/us
- - 0.0180 |Double side cooled K/W
RinJk Thermal resistance, junction to heatsi - > 0.0303 |Anode side cooled KIW
> - 0.0444 |Cathode side cooled K/W
F Mounting force \16\/ - 20 [Note 2. kN
Wi Weight ) 200 - g
Notes:- w
1) Unless otherwise indicated Ti=425°C.
2) For other clamp forces, please consult factory.
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WESTCODE An L1XYS Company Wespack Phase Control Thyristor Types N1651QK200 to N1651QK220

Notes on Ratings and Characteristics

1.0 Voltage Grade Table

Voltage Grade Voru VE\’/S'V' Vrrm VF\Q/SM WE%: \(z) r/

20 2000 2100 | 1250

22 2200 2300 1350

2.0 Extension of Voltage Grades

This report is applicable to other voltage grades when supply has been agreed @s/Prduction.

3.0 De-rating Factor

A blocking voltage de-rating factor of 0.13%/°C is applicable Noelow 25°C.

4.0 Repetitive dv/dt

Standard dv/dt is 1000V/ps.

5.0 Snubber Components

When selecting snubber components, care must be tak t 1o use excessively large values of snubber
capacitor or excessively small values of snubber res st@j excessive component values may lead to
device damage due to the large resultant values of snubbeyp'discharge current. If required, please consult
the factory for assistance.

6.0 Rate of rise of on-state current

The maximum un-primed rate of rise of on-sta
on on a non-repetitive basis. For repe itive i ce, the on-state rate of rise of current must not

¢ is illustrated below. An open circuit voltage of at least 30V
when using the full di/dt capability of the device.

I
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8.0 Computer Modelling Parameters

8.1 Device Dissipation Calculations

2 2 |14 —£

7 __VTO+\/VT0 +4- 0w, e
av 2’ff2'l" and: th
T ATvavjmax

Where V1¢=1.060V, r1=0.317m«2,

Rth = Supplementary thermal impedance, see table below and

ﬁ = Form factor, see table below. D

Supplementary Thermal Im;zéd/ance\

Conduction Angle 30° | 60° | g0° | 120° | 180° | 270° | d.c.
Square wave Double Side Cooled 0.0269 | 0.0246 0.@8( 0.03/17 0.0202 | 0.0188 | 0.0180
Square wave Cathode Side Cooled 0.0531 | 0.0501 OM \6\2{47}{ 0.0463 | 0.0452 | 0.0444

Sine wave Double Side Cooled 0.0245 | 0.0221 | 0.0208 W\O/BQ 0.0180
Sine wave Cathode Side Cooled 0.0497 | 0.0470 | 0.0460 | 0.0455 | 0.0444

Form F/ac¢6r§7 /\
907 ]

Conduction Angle 30° 60° /120° 180° 270° d.c.

Square wave 3.46 245 \L/ 1.73 1.41 1.15 1

Sine wave 398 | 278 7| 222 1.88 157 |

8.2 Calculating V1 using ABCD CoefficieM

0] the well established V1 and
(ii) a set of constants A, B,
terms of It given below:

or rating purposes and
g coefficients of the representative equation for V+ in

The constants, derived
resulting values for V1 agree\with the-true device characteristic over a current range, which is limited to

that plotted.
\25"0\6/oefficients 125°C Coefficients

~A 0.8500422 A 0.4502948

< B 0.01104288 B 0.08416794
c/ 1.74162x10" C 2.78021x10™
D 7.431773x10° D 1.236829x10°

Y%
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8.3 D.C. Thermal Impedance Calculation

Where p = 1 to n, nis the number of terms in the series and:
t Duration of heating pulse in seconds.
r, = Thermal resistance at time t.
Amplitude of py, term.

Mo
T, = Time Constant of ry, term.

The coefficients for this device are shown in the tables below:

D.C. Double Side Céoled N )
Term 1 2 N\ / / 4
o 0.01021443 3.690335%10° 2.456372x10° 1.495440x10°
T 0.2287021 0.08661469 0.02748645 2.550069x107
D.C. Cathode/Si;dé@oq(
Term 1 2 \ %/ > 4 5
ro 0.0344005 1.779034x107 317573x10°/| 5.000175x10° | 8.936996x10™
T 1.4043858 0.9710862 /%.037/8@1 8 0.03880263 1.285346x10°°

9.0 Reverse recovery ratings

N
(i) Qrais based on 50% I, chord as s N O
il
_dig/dt
trr
t1 tZ
%% ‘
@ i

(i) Qy is based Ous integration time i.e. 150 us
Q, = |i.dt
0
(iii)

tl
Hacloy = —
t2
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Curves
Figure 1 — On-state characteristics of Limit device Figure 2 — Transient thermal impem
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Figure 3 — Gate Characteristics — Trigger limits_ \ Figgre 4 — Gate Characteristics — Power Curves
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Figure 5 — Total Recovered Charge, Q. Figure 6 — Recovered Charge, Qramrd)
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Figure 9 — On-state current vs. Power dissipation —
Double Side Cooled (Sine wave)

Wespack Phase Control Thyristor Types N1651QK200 to N1651QK220

Figure 10 — On-state current vs. Heatsink temperature
— Double Side Cooled (Sine wave)
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Figure 11 — On-state current vs. Power dissipatiowe 12 — On-state current vs. Heatsink temperature
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Figure 13 — On-state current vs. Power dissipation — Figure 14 — On-state current vs. Heatsink temperature
Cathode Side Cooled (Sine wave) — Cathode Side Cooled (Sine wave)
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Figure 15 — On-state current vs. Power dissipatién\—@gﬁe 16 — On-state current vs. Heatsink temperature
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Figure 17 — Maximum surge and I’t Ratings

1000000 —F—T—— 1.00E+08

- N1651QK200-220

L AD Issue 1 { O

- T, (initial) = 125°C IR
< Pt Vo< OV\?
s m
o
E 100000 = N 1 1.00E+07
o o [y <
» S |~ T ( &
® X A L £
£ TR el 5
“ll_J \t\\ // "~ E
e 3 £
E //:::— §===\~~ ) / é
§ 10000 === = + 1.00E+06
E- “‘ u IT M- VRRM S1OV:
3 ESSEmmERE
a ] ltsm: 60% Vrgw |

1000 — 1.00E+05
1 3 5 10 1 /5 50 100

Duration of surge (ms) D<a€nofjﬁr e (cycles @ 50Hz)

S
@&@
X

Provisional Data Sheet. Types N1651QK200 to N1651QK220 Issue 1 Page 10 of 11 August, 2005




WESTCODE An L1XYS Company Wespack Phase Control Thyristor Types N1651QK200 to N1651QK220

Outline Drawing & Ordering Information

$3.6/35x1.8 MK
DEPTH 2-HOLHS, (O
IN CATHODE AND/Q

IN ANO

$58.5 MAX

ONNECTOR

COMPRESSED
HEIGHT 7EP PATH OVER

ZRAMIC = 5 MIN.

ol g 4

M MIN ATE TERMINAL USE

~ AMP RECEPTACLE 605981

o (NOTE 1.)

=
101A354

ORDERING |NFCQMP¥[§)N (Please quote 10 digit code as below)

N1651 * 0

Voltage code

Fixed Fi Vor/100 Fixed turn-off
Type Code (7 /%h\e COl 20-22 time code

Order code: N1651QK220 — zg\oom RRM) 1)4mm clamp height capsule.

Westcode Semiconductors Ltd
Langley Park Way, Langley Park,
Chippenham, Wiltshire, SN15 1GE.
Tel: +44 (0)1249 444524

IXYS Semiconductor Gmb
EdisonstralRe 15
D-68623 Lampertheim

Tel: +49 6206

Fax: +49 62 € - Fax: +44 (0)1249 659448
E-mail: marcom@ixys.de GIXYS Company E-mail: WSL.sales@westcode.com
IXYS Corporati Westcode Semiconductors Inc
3540 Bassett(Stre 3270 Cherry Avenue

Santa Clara GA 950 www.westcode.com Long Beach CA 90807 USA

Tel: +1 (408) 98 Tel: +1 (562) 595 6971
ax: +1 (408) 4960670 : Fax: +1 (562) 595 8182
1 (408) 4 WWW.iXys.com N (962)
E-mail: ixys.net E-mail: WSI.sales@westcode.com
he informatigh containe rein is confidential and is protected by Copyright. The information may not be used or disclosed © Westcode Semiconductors Ltd.
exeept wi e wrijtten permission of and in the manner permitted by the proprietors Westcode Semiconductors Ltd.

In theipterest gf product improvement, Westcode reserves the right to change specifications at any time without prior notice.

Devices with a suffix code (2-letter, 3-letter or letter/digit/letter combination) added to their generic code are not necessarily
subject to the conditions and limits contained in this report.
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