I XYS

A Littelfuse Technology

Date: - 215t Nov 2023

Data Sheet Issue: - 1

Phase Control Thyristor
Types B2505V#140 to B2505V#160

Absolute Maximum Ratings

VOLTAGE RATINGS MGﬂMgM UNITS
VbRrRM Repetitive peak off-state voltage, (note 1) 1400-1600 \Y
Vbsm Non-repetitive peak off-state voltage, (note 1) 1400-1600 \%
VRRM Repetitive peak reverse voltage, (note 1) 1400-1600 \%
VRrsm Non-repetitive peak reverse voltage, (note 1) 1500-1700 \Y

OTHER RATINGS Mf\|)|§/l|l|\'/|l'léM UNITS
ITav) Mean on-state current. Tsink=55°C, (note 2) 2505 A
IT(av) Mean on-state current. Tsink=85°C, (note 2) 1685 A
ITav) Mean on-state current. Tsink=85°C, (note 3) 995 A
ITRMS) Nominal RMS on-state current. Tsink=25°C, (note 2) 4990 A
IT@.c) D.C. on-state current. Tsink=25°C, (note 4) 4200 A
ITsm Peak non-repetitive surge tp=10ms, Vim=0.6VrrM, (nOte 5) 37000 A
ITsm2 Peak non-repetitive surge t,=10ms, Vim<10V, (note 5) 40700 A
1%t 12t capacity for fusing tp=10ms, Vim=0.6Vrrwm, (NOte 5) 6.85x10° A%s
12t 12t capacity for fusing tp=10ms, Vim<10V, (note 5) 8.28x10° A%s
din/elt Maximum rate of rise of on-state current (repetitive), (Note 6) 150 Alus

Maximum rate of rise of on-state current (non-repetitive), (Note 6) 300 Alus
VRreMm Peak reverse gate voltage 5 \%
Pa(av) Mean forward gate power 5 W
Pem Peak forward gate power 30 W
Vep Non-trigger gate voltage, (Note 7) 0.25 \%
Ths Operating temperature range -40 to +125 °C
Tstg Storage temperature range -40 to +150 °C
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; 50Hz, 180° half-sinewave.

4) Double side cooled.

5) Half-sinewave, 125°C Tij initial.

6) Vb=67% Vprwm, ltTm=1000A, IFc=2A, t<0.5us, Tcase=125°C.

7) Rated Vorwm.

Data Sheet. Types B2505V#140 to B2505V#160 Issue 1 Page 1 of 12

November 2023




4

IXYS

A Lintelfuse Techn,

Phase Control Thyristor Types B2505V#140 to B2505V#160

Characteristics

PARAMETER MIN. TYP. | MAX. |TEST CONDITIONS (Note 1) UNITS
V™ Maximum peak on-state voltage - - 1.28 |Itm=3220A \%
Vo Threshold voltage - - 0.88 \
rs Slope resistance - - 0.124 mQ
dv/dt Critical rate of rise of off-state voltage 200 - - Vp=80% Vbrm, linear ramp, Gate O/C V/us
IbrM Peak off-state current - - 150 |Rated Vbrm mA
IRRM Peak reverse current - - 150 |Rated Vrrm mA
Ver Gate trigger voltage - - 3.0 \%
) Ti=25°C, Vp=10V, I1=3A
leT Gate trigger current - - 300 mA
In Holding current - - 1000 (Tj=25°C mA
tgd Gate controlled turn-on delay time - 1.0 2.0 |Vp=67%Vorw, ltv=2000A, di/dt=10A/us
, A, ) s
tot Turn-on time - 1.5 2.5 |lIFe=2A, t=0.5ps, T=25°C H
Qr Recovered Charge - 2200 - puc
Qra Recovered Charge, 50% chord - 1300 | 1800 |};,=1000A, t,=1000ys, di/dt=10A/us, uc
lrm Reverse recovery current - 100 - |50V A
trr Reverse recovery time, 50% chord - 20.0 - ps
i 500 800 Itm=1000A, t,=1000ys, di/dt=10A/us,
¢ Turn-off time V=50V, V4r=33%Vprwm, dVar/dt=20V/us s
a ] 800 | 1200 |Iv=1000A, §;=1000ps, di/dt=10A/ys, H
V=50V, Var=33%VbrwM, dVar/dt=200V/ys
] ) ) ] - - 0.017 [Double side cooled KIW
Ringns) |Thermal resistance, junction to heatsink ) ]
- - 0.034 |Single side cooled K/W
F Mounting force 27 - 34 kN
- 0.8 - Outline options VF kg
Wi Weight ) )
- 1.0 - Outline options VC kg
Notes: -

1) Unless otherwise indicated Tj=125°C.
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Notes on Ratings and Characteristics
1.0 Voltage Grade Table

Voltage Grade Vorm V[\’/S"" VRRM VT/SM \I/DDC\</R
14 1400 1500 930
16 1600 1700 1040

2.0 Extension of Voltage Grades
This report is applicable to other and higher voltage grades when supply has been agreed by
Sales/Production.

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

4.0 Repetitive dv/dt
Standard dv/dt is 1000V/us.

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 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-state current must not exceed 300A/us at any time during turn-
on on a non-repetitive basis. For repetitive performance, the on-state rate of rise of current must not exceed
150A/us at any time during turn-on. Note that these values of rate of rise of current apply to the total device
current including that from any local snubber network.

7.0 Gate Drive
The recommended pulse gate drive is 30V, 15Q with a short-circuit current rise time of not more than 0.5us.
This gate drive must be applied when using the full di/dt capability of the device.

The pulse duration may need to be configured according to the application but should be no shorter than
20ps, otherwise an increase in pulse current may be needed to supply the necessary charge to trigger.

8.0 Computer Modelling Parameters

8.1 Device Dissipation Calculations

AT

SV, 4V, A B2 W, W =2

IAV = 5. ff2.r and: th
. s AT :ijax _THs

Where V0=0.88V, rs=0.124mQ,

Rth = Supplementary thermal impedance, see table below.

ff = Form factor, see table below.

Supplementary Thermal Impedance

Conduction Angle 30° 60° 90° 120° 180° 270° d.c.
Square wave Double Side Cooled | 0.0263 | 0.0237 0.022 0.0207 | 0.0192 | 0.0179 0.0171
Square wave Single Side Cooled 0.0438 | 0.0418 0.040 0.038 0.0367 | 0.0357 0.034
Sine wave Double Side Cooled 0.0238 0.021 0.0196 | 0.0187 | 0.0169
Sine wave Single Side Cooled 0.0426 | 0.0396 | 0.0382 | 0.0373 | 0.0356
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Form Factors
Conduction Angle 30° 60° 90° 120° 180° 270° d.c.
Square wave 3.46 2.45 2 1.73 1.41 1.15 1
Sine wave 3.98 2.78 2.22 1.88 157 1

8.2 Calculating VT using ABCD Coefficients

The on-state characteristic It vs. V1, on page 5 is represented in two ways;

0] the well established Vo and rs tangent used for rating purposes and

(i) a set of constants A, B, C, D, forming the coefficients of the representative equation for Vr in terms
of It given below:

V; =A+B-In(l;)+C-1; +D-/I;

The constants, derived by curve fitting software, are given below for both hot and cold characteristics. The
resulting values for V1 agree with the true device characteristic over a current range, which is limited to that
plotted.

25°C Coefficients 125°C Coefficients
A 0.7820358 A 0.592114202
B -4.949804 x103 B -7.608075x103
C 6.242750 x10° C 6.807058x10°
D 5.698330x103 D 9.342666x103

8.3 D.C. Thermal Impedance Calculation
—t

11 _am
rple

p=n

-
[l

p=1

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

t
ro = Amplitude of pn term.
1p = Time Constant of rn term.

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

D.C. Double Side Cooled

Term 1 2 3 4
p 8.74x103 5.08x103 1.80x103 1.54x10°3
o 1.328 0.157 0.0242 2.3x1073

D.C. Single Side Cooled

Term 1 2 3 4 5 6 7
p 0.0204 4.47%x103 2.66x103 4.62x103 1.50x10-3 1.08x10-3 1.29x103
n 9.877 5.385 0.781 0.161 0.0524 0.0106 1.77%x103
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9.0 Reverse recovery ratings
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(i) Qrais based on 50% Im chord as shown in Fig. 1

(i) Qrr is based on a 150us integration time i.e. 150 w5

Q.= [idt
(iii) t, i

K Factor =1
t2
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Curves
Figure 1 - On-state characteristics of Limit device Figure 2 - Transient Thermal Impedance
10000 01 T
B2505V#140-160 | | | L / | B2505V#140-160 || I JI
Issue 1 Issue 1 Il | SSC
Yo il 0004Kw
Tl=25°0/7 Ll
/4 T, =125C | | ' ‘
DSC
0.01 - 0.017K/W —
= =
T 8
£ g
[ o
E @
3 £
E 5
£ 1000 E 0.001
,': Q
o 5
. 5
g g Y il
g
[ /
0.0001 7
J
J
100 0.00001
0 05 1 1.5 2 0.00001 0.001 0.1 10
Instantaneous On-state voltage - Vqy (V) Time (s)
Figure 3 - Gate Characteristics - Trigger Limits Figure 4 - Gate Characteristics - Power Curves
7 —— 25 T T
B2505V#140-160 = 1 11 B2505V#140-160
Issue 1 e Issue 1
o | S .
. Tj=25°C I / Ti=25°C

A 2 | //

5 // .. |
N Maxvsdc>/ 11 o vool | |
G

1
- s 15
= 4 / =
> / ] |
é lar, Ve ’/ 8;
5 GT» GT% ‘tg
S 5
> = >
2 3 / =, 2 \
I // 3 10
/ \ Pg Max 30W dc
2

"--.-‘.
125°C
-10"C|

-40°C

T 25°C

Ps 5W dc \

laor Vo ‘ ] I s N |
‘ I_,....—-—.-------'-""‘ — \'-. -; —_ |
| — Min Vg dc
0 0 1
0 0.2 0.4 0.6 08 0 2 4 6 8 10
Gate Current - Ig (A) Gate Current - I (A)

Data Sheet. Types B2505V#140 to B2505V#160 Issue 1 Page 6 of 12 November 2023



IXYS

A Litofuse Techaciony Phase Control Thyristor Types B2505V#140 to B2505V#160

4

Figure 5 — Recovered Charge, Qr Figure 6 — Recovered charge, Qra (50% chord)
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Figure 9 — On-state current vs. Power dissipation —  Figure 10 — On-state current vs. Heatsink
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Figure 11 — On-state current vs. Power dissipation — Figure 12 — On-state current vs. Heatsink
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Figure 13 — On-state current vs. Power dissipation — Figure 14 — On-state current vs. Heatsink
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Figure 15 — On-state current vs. Power dissipation — Figure 16 — On-state current vs. Heatsink

Single Side Cooled (Square wave) temperature - Single Side Cooled (Square wave)
3000 — T 150 T
B2505V#140-160 1T | B2505V#140-160
Issue 1 1 Issue 1
2500 ' 1] , / // 125
/¥
/ / o ,
: \
=
/ ® 100
g 2000 5 DAY
g , g AW
3 \\\-\d.c, ot
@ 2700 T g \ \
E 1500 " :gg“ L1 E, 75 \ \
g 17/ 90’ P AN \ ‘ 30°
s / 60° 2 e
L // ! 30° E // 90°
§ — : £ 120°
E g \ 180°
% 1000 [ 1/ 5 270°
= 5 c.
| 3
s
/ | [ ' \ \\ NV NN N
500 / 25 A
0 0
0 500 1000 1500 2000 2500 0 500 1000 1500 2000 2500
Mean Forward Current (Amps) (Whole Cycle Averaged) Mean Forward Current (Amps) (Whole Cycle Averaged)

Data Sheet. Types B2505V#140 to B2505V#160 Issue 1 Page 9 of 12 November 2023



IXYS

A Litofuse Techaciony Phase Control Thyristor Types B2505V#140 to B2505V#160

4

Figure 17 — Maximum surge and I?t Ratings
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Phase Control Thyristor Types B2505V#140 to B2505V#160

Outline Drawing & Ordering Information
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VC outline 101A232 .
VF outline 101A314
ORDERING INFORMATION (Please quote 10 digit code as below)
B2505 V# 0 0
Fixed VC — 33 mm height capsule Voltage Code Fixed turn-off
Type Code VF — 26 mm height capsule 14-16 time code

Typical order code: B2505VC140 — 1400V Vprw/Vrrm, 33mm clamp height capsule.

IXYS UK Westcode Ltd
Langley Park Way,
Langley Park,

I XYS

IXYS Long Beach
IXYS Long Beach, Inc
2500 Mira Mar Ave,

Chippenham, Long Beach
Wiltshire, . CA 90815
SN15 1GE. A Littedfuse Technology Tel: +1 (562) 296 6584
Tel: +44 (0)1249 444524 Fax: +1 (562) 296 6585
https://www.littelfuse.com/contactus. . E-mail: service@ixyslongbeach.com
aspx www.littelfuse.com

www.littelfuse.com/products/power-semiconductors/high-power

prior notice.

to the conditions and limits contained in this report.

The information contained herein is confidential and is protected by Copyright. The information may not be used or disclosed
except with the written permission of and in the manner permitted by the proprietors IXYS UK Westcode Ltd.

© IXYS UK Westcode Ltd.

In the interest of product improvement, IXYS UK Westcode Ltd reserves the right to change specifications at any time without

Devices with a suffix code (2-letter, 3-letter or letter/digit/letter combination) added to their generic code are not necessarily subject
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Disclaimer Notice

Information furnished is believed to be accurate and reliable. However, users should independently
evaluate the suitability of and test each product selected for their own applications. Littelfuse products are
not designed for, and may not be used in, all applications. Read complete Disclaimer Notice at
www.littelfuse.com/disclaimer-electronics
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