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Phase Control Thyristor

Types N4085Z2C080 to N40852C120

Old Type No.: N1600CHO02-12

Date:- 30 Jan, 2003

Data Sheet Issue:-1

Absolute Maximum Ratings
VOLTAGE RATINGS Moaats | s
Vi Repetitive peak off-state voltage, {note 1) B00-1200 v
Vioaw | Non-repetitive peak of-state voltage, {note 1) 800-1200 v
Vemw  [Repetitive peak reverse voltage, (nobe 1) B00-1200 v
Vs Hon-repetitive peak reverse voltage, (note 1) S00-1300 v
MAXIMUM
OTHER RATINGS LIMITS UNITS
o | Maxirum average on-state current, Tew=55"C, (note 2) 4085 A
I | Maximum average on-state curment. Tew=B5°C. (note 2) 2743 A
brjgens | MEimum average on-state curment. Ty, =B5°C, (note 3) 1609 A
Iyemmn | Mominal RMS on-state current, Tus=25"C, (note 2) 8161 A
g D.C. on-state current, Tuw=25"C, (nobe 4) &84 A
L= Peak non-repetitive surge 1=10ms, Viy=0.6V5ma (nobe 5) B4.0 A
e Peak non-repetitive surge 1,=10ms, Vs 10V, {note 5) To.0 A
't 't capacity for fuging L,=10ms, Vim=0.6Vam, (nole 5) 20.5=10° Mg
't I*t capacity for fusing t,=10ms, Vims10V, (note 5) 24 5=10° Als
Immq Critical rate of rise of on-state current (repetitive, 80s), (Note &) 150 Aiis
Critical rate of nse of on-stale cumen! (non-repetitive), (Mole &) 300 Alps
Veou  |Peak reversa gate voltage 5 v
Powy | Mean forward gate power 5 w
le Peak forward gale power 30 w
Tiew Operating temperature range <40 to +125 b
L™ Storage termperatune range =40 ta +150 b+
Notes-

1} De-rating factor of 0.13% per *C is applicable for T) below 25°C
2} Double side cooled, single phase; 50Hz, 180° half-sinewave.
3 Single side cooled, single phase; S50Hz, 180° half-sinewave.

4) Doubdle side cooled,

5) Half-sinewava, 125°C T; initial.

8) Vo=B7% Vo, ko=2A, 150 5p8, Teae=125°C
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Characteristics
PARAMETER MIN. | TYP. | MAX. |TEST CONDITIONS (Note 1) UNITS
Ll Maximum peak on-stale voltage - - 1.08 | bra=3000A v
Vo Maximum peak on-state voltage - - 1.55 |In=12300A v
V1o Threshoid voltage - - 0.85 v
| i Slope resislance - - 0.07 mi}
(dwidt)e |Critical rate of rise of off-state voltage 1000 . = |Vo=80% Vorw, linear ramp, gate ofc Vius
lors Peak off-slate current - - 200 |Rated Voam mé
Irersa Peak reverse current - - 200 |Rated Vaaw mé
IV, (Gate trigger voltage - - 30 v
& T=25C Vo=10V, =3A
| 15 (Gale trigger current - - 300 méi
Voo (Gate non-trigger voltage - - 0.25 |Rated Voam 1)
| Holding curent . - 1000 |Tj=25"C mA
(Gate-controlled tum-on delay time 0.5 10 |Vp=67% Ve, lr=10004, diidi=10A/s, us
Turn-on time " 15 20 |lre=2A, 4=0.5ps, T=25°C e
Recovered charge = 1850 - uc
. Recovered charge, 50% Chord - 1000 1500 |jp,=1000A, L,=1000ps, dildi=10A/ys, pc
e Reverse recovery current - 110 . |V=SOV A
Reverse recovery time - 18.0 - us
_ 80 _ |me=1000A, ,=1000us, diidt="10A%s,
5 V=50V, Vu=80%Voeu, dValdi=20Viys
Turn-off tme _ == — [me=1000A, ;=1000ys, didt=10Alus, s
V=50V, Vu=80%V e, dVa/di=200Vips
- - 0.011 |Double side cooled Kw
R Thermal resistance, junction to heatsink
- - 0.022 |Single side cooled Kw
F Maounting force 27 - 47 kM
A Weight . 17 - kg
Motes:-

1) Unless otherwise indicated Tj=125°C._




Notes on Ratings and Characteristics

1.0 Vioitage Grade Tabie
Viorii Visau V) Vi Vis Vi
Vollage Grade -y ﬁ";“" - ;i'“ &:J
] B00 G900 560
10 1000 1100 700
12 1200 1300 B10
2.0 Extensian of V es

This repart is applicabte to other voltage grades when supply has been agread by Sales/Production.

30 ing Factor

A blocking voltage de-rating facior of 0.13%/°C is applicable to this device for Tjbelow 25°C.

4.0 Repetitive dvidt

Standard dvidt is 1000VIps.

5.0 Snubber Components

When selecting snubber components, care must be taken not to use excessively large values of snubber
capacitor or excessively small values of snubber resistor. Such excessive component values may lead to
device damage due to the large resultant values of snubber discharge cument. if required, please consult
the factory for assistance.

6.0 Rate of rise of on-state cumrent

The maximum un-primed rate of rise of on-stale current must not exceed 300A/ps at any time during fum-
on on a non-repefitve basis, For repetifive performance, the on-state rate of rise of current must not
exceed 150A/us at any time during tumn-on. Note that these values of rate of rise of current apply to the
total device current including that from any local snubber netwark.

7.0 Gate Drive

The nominal requirement for a typical gate drive is lustrated below. An open circuit voltage of at least 30V
is assumed. This gate drive must be applied when using the full diidt capability of the device.

g

- 1
L - ‘\__'-F

The magnitude of lzw should be between five and ten times lgy, which is shown on page 2. lts duration
{tzy) should be 20us or sufficient to allow the anode current to reach ten times I, whichever is greater.
Otherwise, an increase in pulse current could be needed fo supply the necessary charge to trigger. The
“back-porch’ current lg should remain flowing for the same duration as the anode current and have a
magnitude in the order of 1.5 times lg;.

8.0 Computer Modeling Parameters
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8.1 Device Dissipation Calculations

. .. AT
F - . = r—
V4V Ao, W, ==
-’n' = 5 _ﬁ— » and: L
" AT = TJ max :'r}h
Where Ve=0.85V, ryg=0.07miL
Rf_a = Supplementary thermal impedance, see table below and
ﬂ- Form factor, see table below.
Supplementary Thermal Impedance
Conduction Angle 30° 80" 80™ 120° 180° 270" d.c.

Square wave Double Side Cooled | 0.0124 | 0.0122 | 0.0121 | 0.0119 | 0.0117 | 0.0113 | 0.011

Square wave Single Side Cooled 0.0249 | 0.0248 | 0.0247 | 0.0246 | 0.0244 | 0.0241 0.022

Sine wave Double Side Cooled 0.0168 | 0.0140 | 0.0131 | 0.0118 | D.O112

Sine wave Single Side Cooled 0.0249 | 0.0247 | 0.0246 | 0.0244 | 0.0241

Form Factors
Conduction Angle 3o0° 60" 80 120" 180* i de.
Square wave 3.464 2449 2 1.732 1.414 1.149 1
Sine wave 398 2778 222 1.878 1.5¢

8.2 Caleulating Vs using ABCD Coefficients

The on-slate charactenstic |y ve. Vy, on page 6 i represantad in bvo ways;

(1) the well established Wy and r, tangent used for rating purposes and

(i) a set of constants A, B, C, D, forming the coafficients of the representative equation for Vy in
terms of by given below:

Vy =A+B-In(l,)+C -1, +D- I,

The constants, derived by curve fitting software, are given below for both hot and cold charactenistics. The
resulting values for WV agree with the true device characteristic over a current range, which is limited fo

that plofied.

25°C Coefficients 125°C Coefficients
A 0724445601 A 0.61 1648808
B 0.033101532 B 0.017470315
c 3.873700=10" C 2.412100=107"
D 1867272107 o] 4.31084%107
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8.3 D.C. Thermal Impedance Calculation

- —
T
i=Sin |1-e7

p=l

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

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

D.C. Double Side Cooled

Term 1 2 3

fa 5.38076x107 3.897241=107 1.653457=107

oy 1.460889 0.3018047 6.533081=107

D.C. Single Side Cooled

Term 1 2 3 4 5

T 001285543 2 475786%107 5.105832=107 7.74488=10" 1.385198=10"

T 10.51046 5571798 0.4648338 0.03866582 5.278089=10"

9.0 Reverse recovery ratings

(i) Qp is based on 50% | chord as shown in Fig. 1

e
_di it
L& 8 |
77 k
50 % I oy
II|||
Fig. 1

(it} Q s based on a 150us ntegration time i.e. 150 s

Q. = |i dt
!

(i) 1l

K Factor = —

12




Curves

Figure 1 - On-state characteristics of Limit device

Figure 2 - Transient thermal impedance
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Figure 3 - Gate characteristics - Trigger limits

Figure 4 - Gate characteristics - Power curves

]

| Teee

T T 'Ilﬂl

—

oL o8
Dt Curvant « L ()

T T

sareitt
- AN - - .
Fl - 4 & yf-
= = 1 O
- I 4 BT 4
1 1

1

E‘I‘!

Tt Volige < Vg

4 ' - F H

e B
2 N

!f’ (= ..A,-"I-'.“u*
AR

N P W e I o
FN] T L
o i

gt




6 - Recovered charge, Q,, (50% chord)

Ei

time 50% chord

Figure 8 - Maximum
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Figure 5 - Total recovered charge, G,
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Figure 9 — On-state current vs. Power dissipation —
Double Side Cooled (Sine wave)

Figure 10 — On-state current vs. Heatsink
temperature - Double Side Cooled (Sine wave)
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Figure 11 - On-state current vs. Power dissipation
= Double Side Cooled (Square wave)

Figure 12 - On-state curmment vs. Heatsink
temperature — Double Side Cooled (Sguare wave)
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Figure 13 — On-state current vs_ Power dissipation
= Single Side Cooled (Sine wave)

Figure 14 — On-state curment vs. Heatsink
temperature = Single Side Cooled (Sine wave)
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Figure 15 — On-stale current vs. Power dissipation
= Single Side Cooled (Square wave)

Figure 16 — On-state current vs. Heatsink
temperature - Single Side Cooled (Sguare wave|
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Figure 17 - Maximum surge and I’t Ratings
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#3.6/3.5x3 DEEP

HOLE IN CATHODE
AND IN ANODE.
2
= 2075
0
o -
= 475 TAB
#73.1 GATE PIN USE
0.1 AMP 60598-1
- =l l-"j
= | i
5 G pu L f
i
== =
8731 41.5 MIN.
101A281 0.1 CREEP PATH.
ORDERING INFORMATION {Pleage quote 10 digh code as below)
MN4085 ZC " 0
Vioitage code :
Fid Fined Ficed turn-off
Type Code outling cixte ol i cosbe
Orger code: NADBSZC120 — 1200V Vies, Vesas, 37.Tmm clamp height capsule.
IXYS Semiconductor GmbH Westcods Semiconductors Ltd
D-68623 Lamperthai Wﬂihm SN15 1GE.
Tek -mmmo ‘ld 4 (0)1240 444524

Fax: +49 6206 503-827

Fan: +44 (0)1240 655448

E-mail: marcombisys, da An OIXYS Company E-mail: W51 sabss@wesicods com
X¥S Corporation Westcode Semiconductors inc
3540 Bassatl Street 3270 Cherry Avenue
Santa Clara CA 95054 UISA www. westcode.com Long Beach CA 90807 USA
Tel +1 (408) 882 0700 Tal: +1 (562) 585 6471
Fax +1 (408) 486 0670 Fax +1 (562) 585 8182
E-mal salesBixys nal Www.ixys.net E-mail: WSL salesfwesicode com
The B Wericode Semiconcucson L.
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