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High Voltage Phase Control Thyristor, 25 A

FEATURES
2 ¢ Designed and qualified for industrial level
e Fully isolated package (V\ns = 2500 Vgums)
« UL E78996 pending
e Compliant to RoHS Directive 2002/95/EC
¢ 125 °C max. operating junction temperature RoHS
¢ Halogen-free according to IEC 61249-2-21 COMPLIANT
definition (-M3 only) HALOGEN
FREE
TO-220AB FULL-PAK 1K (@©)3 Available
APPLICATIONS
e Typical usage is in input rectification crowbar (soft start)
PRODUCT SUMMARY and AC switch in motor control, UPS, welding, and battery
Package TO-220FP charge e
Diode variation Single SCR 15401 £ 5758 e
b 16A DESCRIPTION Http: //www. 100y. com. tw
Vorm/VRRM 800V, 1200 V The VS-25TTS...FP... high voltage series of silicon
Vm 1.25V controlled rectifiers are specifically designed for medium
ot 45 mA power switching and phase control applications. The glass
T, 240°C1o 125 °C passolvaltlon .technology used has reliable operation up to
125 °C junction temperature.
OUTPUT CURRENT IN TYPICAL APPLICATIONS
APPLICATIONS SINGLE-PHASE BRIDGE THREE-PHASE BRIDGE UNITS
Capacitive input filter Ty = 55 °C, Ty = 125 °C, 18 20 A
common heatsink of 1 °C/W
MAJOR RATINGS AND CHARACTERISTICS
PARAMETER TEST CONDITIONS VALUES UNITS
Irav) Sinusoidal waveform 16 A
VRrrW/VDRM 800/1200 Y,
ITsm 300 A
Vr 16 A, Ty=25°C 1.25 Vv
dv/dt 500 V/ps
di/dt 150 Alps
Ty -40to 125 °C
VOLTAGE RATINGS
Vkrm, MAXIMUM PEAK Vbrm, MAXIMUM PEAK Iram/IoRm
PART NUMBER REVERSE VOLTAGE DIRECT VOLTAGE AT 125 °C
\'} \'} mA
VS-25TTS08FPPbF, VS-25TTS08FP-M3 800 800 10
VS-25TTS12FPPbF, VS-25TTS12FP-M3 1200 1200
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ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL TEST CONDITIONS VALUES UNITS
TYP. | MAX.

Maximum average on-state current Itav) Tc = 85 °C, 180° conduction half sine wave 16

Maximum RMS on-state current Irms 25 A

Maximum'peak, one-cycle, breu 10 ms sine pulse, rated Vrrm applied 300

non-repetitive surge current 10 ms sine pulse, no voltage reapplied 350

Maximurm 2t for fusing 2t 10 ms sine pulse, rated Vrrm applied 450 s
10 ms sine pulse, no voltage reapplied 630

Maximum 12+t for fusing 12+t t=0.1ms to 10 ms, no voltage reapplied 6300 A2\s

Maximum on-state voltage drop V1m 16 A, Ty=25°C 1.25 \%

On-state slope resistance re 12.0 mQ

Threshold voltage Vo) 12570 1.0 v

Maximum reverse and direct leakage current Irm/lom T=257C Vg = Rated Vrrm/VDrM Vi
Ty=125°C 10

Holding current Iy Anode supply = 6V, resistive load, initial It =1 A - 100 mA

Maximum latching current I Anode supply = 6 V, resistive load 200

Maximum rate of rise of off-state voltage dv/dt 500 V/ps

Maximum rate of rise of turned-on current dl/dt 150 Alus

TRIGGERING

PARAMETER SYMBOL TEST CONDITIONS VALUES | UNITS

Maximum peak gate power Pam 8.0

Maximum average gate power Pa@avy 2.0 X

Maximum peak positive gate current + lgm 15 A

Maximum peak negative gate voltage - Vam 10 \Y
Anode supply = 6V, resistive load, Ty=- 10 °C 60

Maximum required DC gate current to trigger laT Anode supply = 6V, resistive load, T; =25 °C 45 mA
Anode supply = 6V, resistive load, Ty= 125 °C 20

. . Anode supply = 6V, resistive load, Ty=-10 °C 2.5

\':/IOTS;LU:) ::g;gfd DC gate Var Anode supply = 6V, resistive load, T; =25 °C 2.0 G
Anode supply = 6V, resistive load, Ty =125 °C 1.0

Maximum DC gate voltage not to trigger Vebp T, = 125 °C, Viopy = Ratted value 0.25

Maximum DC gate current not to trigger lab 2.0 mA

SWITCHING

PARAMETER SYMBOL TEST CONDITIONS VALUES | UNITS

Typical turn-on time tqt Ty=25°C 0.9

Typical reverse recovery time tyr 4 us

Typical turn-off time 1y Th=125°C 110
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THERMAL AND MECHANICAL SPECIFICATIONS
PARAMETER SYMBOL TEST CONDITIONS VALUES UNITS
Maximum junction and storage Ty Tt -4010 125 °c
temperature range
Maximum thermal resistance, )
@Mion to case Rindc DC operation 1.5
Maximum thermal resistance
) R 62 °C/W
junction to ambient thJA
Typical thermal resistance, .
case to heatsink Rinhcs Mounting surface, smooth and greased 15
A imat ight 2 9
pproximate wei
9 0.07 oz.
minimum 6 (5 .
Mounting torque —_— ) kot (.:m
maximum 12 (10) (Ibf - in)
25TTSO08FP
Marking device Case style TO-220AB FULL-PAK (94/V0)
25TTS12FP
~ 130 25
T T j T ‘
e 25TTS. Series | 3 180° —_| /
o Rnac (DC) = 1.5 °C/W 4 120° |
5 120 3 o0
© o o
o 2 60
2 AN 2 30"
g 110 N — o ‘
o} 2 /|
= \ AN o 15 1 ¥ /
8; \ \ \\ @ W RMSLimit
© 100 \ \Conduction Angle-| =
e AN o 1
) S 10 /
o 30, |\ N\ = / v
© 90 60° N o Conduction Angle
g ool 1N 2 |
< 120° | € 5 25TTS. Series——
£ 80 180° 5 T=195°C
5 >§< J
E 3 |
s 70 = o0
= 0 5 10 15 20 0 4 8 12 16 20
Average On-date Current (A) Average On-state Current (A)
Fig. 1 - Current Rating Characteristics Fig. 3 - On-State Power Loss Characteristics
130 T 35 \ !
25T1S. Series | DC \'L/// /
120 Ringc(DC) =15 °C/W 30 180° /

BN\
110 \\‘ m

AN
\\\\\ Conduction Period—

S
= ?ﬂ//

Maximum Average On-date Power Loss (W)

Maximum Allowable Case Temperature (°C)

|
\
100 \ N RMSLimit
ATARNNN 0 LI/
AR 7, 1]
N\ . \
90 | I ] \ 10 7/ Conduction Period
30°g0o ] \ N / ‘
80 90° \\ 5 25TIS. Series
120° T,= 125°C
180° DC |
70 | ‘ | | 0
0 5 10 15 20 25 30 0 5 10 15 20 25 30
Average On-gtate Current (A) Average On-gate Current (A)
Fig. 2 - Current Rating Characteristics Fig. 4 - On-State Power Loss Characteristics
Revision: 15-Nov-11 3 Document Number: 94384

For technical questions within your region: DiodesAmericas@vishay.com, DiodesAsia@vishay.com, DiodesEurope@vishay.com

THIS DOCUMENT IS SUBJECT TO CHANGE WITHOUT NOTICE. THE PRODUCTS DESCRIBED HEREIN AND THIS DOCUMENT
ARE SUBJECT TO SPECIFIC DISCLAIMERS, SET FORTH AT www.vishay.com/doc?91000




V-ISH AY. VS-25TTS..FPPDbF Series, VS-25TTS..FP-M3 Series

www.vishay.com

Vishay Semiconductors

350 T T 400 T T
< At Any Rated Load Condition And With < Maximum Non Repetitive Surge Current
g | Rated Vrau Applied Following Surge. | hut |Versus Pulse Train Duration. Control
3 Initial Ty= 125°C S 350 KOf Conduction May Not Be Maintained.-|
5 300 N\ ||l — @60Hz0.0083s 5 Initial Ty = 125°C
g | ]l — @s0Hz00100s g No Voltage Reapplied
g L 111 g 300 Rated Vrrv Reapplied’]
< c
e} \ ©] \\

250 250 N
o N 4] N
> > N\

] \ (0} \ ™
= N = ™ N
2 NN 2 200 N N
% 200 \> %] \ \\\
= ‘\\\ = T~—— =
o) N I —
I 1 \ T 150
X~ —25TIS. Series N x 25TIS. Series
: L e : | 1]
150 100
1 10 100 0.01 0.1 1
Number Of Equal Amplitude Half Cycle Cument Pulses(N) Pulse Train Duration (s)
Fig. 5 - Maximum Non-Repetitive Surge Current Fig. 6 - Maximum Non-Repetitive Surge Current
1000
< —
& == —
o
5 il
3 100
o) 7
5 y
V’é //
5 /[l | 1=25C
g /f |
=]
8 10 1 Tj=125°C
= 1
£ i
g [
] | \
i) 25TTS. Series
L [ 1|
0 1 2 3 4 5
Ingantaneous On-state Voltage (V)
Fig. 7 - On-State Voltage Drop Characteristics
s Yr5pcom e+
e —D=0.33 Seady Sate Value
) " D=025 (DC Operation
NE —D=0.17
@ 1 D=0.08 g
c —,
] ==
3 ——
g T il
(_:5 1T //
E 01 —
2 Sngle Pulse
£ g
c
g - 25TTS. Serie
g LI
= 0.01
0.0001 0.001 0.01 0.1 1 10
Syjuare Wave Pulse Duration (s)
Fig. 8 - Thermal Impedance Zy,yc Characteristics
Revision: 15-Nov-11 4 Document Number: 94384

For technical questions within your region: DiodesAmericas@vishay.com, DiodesAsia@vishay.com, DiodesEurope@vishay.com

THIS DOCUMENT IS SUBJECT TO CHANGE WITHOUT NOTICE. THE PRODUCTS DESCRIBED HEREIN AND THIS DOCUMENT
ARE SUBJECT TO SPECIFIC DISCLAIMERS, SET FORTH AT www.vishay.com/doc?91000




\_ A
VISHAY.

VS-25TTS..FPPDbF Series, VS-25TTS..FP-M3 Series

www.vishay.com

Vishay Semiconductors

100 ¢ L A AR — T —

ER;;rangular gdatg Ipui:ri fi (1) PGM =40 W, tp = 1 ms

La commenaed load line Tor- N\ _ 4
S [rated di/dt: 10 V, 20 ohms| 52) PGm - Z%N’ tp_— 2msT]
> —tr= 05018 tp >= 6 s ‘ >3)PG =8W, tp =5ms -
g Fb)Recommended load line for (4) PGM =4 W, tp = 10 msH
S <= 30%rated di dt: 10V, 65 ohms AN ]
E 10 —tr=1ps tp >=6 — ~

a
© () =>¢ N
o
0] X N
] = \ h
S el EIE \ N
s 1 IETS i= kS i ~
i< 19 ¢ AV (3y—=(2)=~( 1Y+
5 = ®1s4H4 = A=V
z VGD ST
IGD . )
| 25TIS. Series Requency Limited by PG(AV)
0.1 Ll L L Lol L |
0.001 0.01 0.1 1 10 100

Ingantaneous Gate Current (A)
Fig. 9 - Gate Characteristics

ORDERING INFORMATION TABLE

Device code

VS-

PbF

®

ANE

[2] [2]

(][]

R

RE

- Vishay Semiconductors product

- Current rating (25 =

25 A)

- Circuit configuration:

T = Single thyristor
- Package:

T =TO-220AB
- Type of silicon:

Standard recovery rectifier

- Voltage code x 100
- FULL-PAK

- Environmental digit:

08 =800V
12=1200V

= VRrM

PbF = Lead (Pb)-free and RoHS compliant
-M3 = Halogen-free, RoHS compliant, and terminations lead (Pb)-free

ORDERING INFORMATION (Example)

PREFERRED P/N QUANTITY PER T/R MINIMUM ORDER QUANTITY PACKAGING DESCRIPTION
VS-25TTS08FPPbF 50 1000 Antistatic plastic tubes
VS-25TTS08FP-M3 50 1000 Antistatic plastic tubes
VS-25TTS12FPPbF 50 1000 Antistatic plastic tubes
VS-25TTS12FP-M3 50 1000 Antistatic plastic tubes

LINKS TO RELATED DOCUMENTS

Dimensions

www.vishay.com/doc?95072

Part marking information

TO-220FP PbF

www.vishay.com/doc?95069

TO-220FP -M3

www.vishay.com/doc?95456
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DIMENSIONS in millimeters
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Disclaimer

ALL PRODUCT, PRODUCT SPECIFICATIONS AND DATA ARE SUBJECT TO CHANGE WITHOUT NOTICE TO IMPROVE
RELIABILITY, FUNCTION OR DESIGN OR OTHERWISE.

Vishay Intertechnology, Inc., its affiliates, agents, and employees, and all persons acting on its or their behalf (collectively,
“Vishay”), disclaim any and all liability for any errors, inaccuracies or incompleteness contained in any datasheet or in any other
disclosure relating to any product.

Vishay makes no warranty, representation or guarantee regarding the suitability of the products for any particular purpose or
the continuing production of any product. To the maximum extent permitted by applicable law, Vishay disclaims (i) any and all
liability arising out of the application or use of any product, (i) any and all liability, including without limitation special,
consequential or incidental damages, and (iii) any and all implied warranties, including warranties of fitness for particular
purpose, non-infringement and merchantability.

Statements regarding the suitability of products for certain types of applications are based on Vishay’s knowledge of typical
requirements that are often placed on Vishay products in generic applications. Such statements are not binding statements
about the suitability of products for a particular application. It is the customer’s responsibility to validate that a particular
product with the properties described in the product specification is suitable for use in a particular application. Parameters
provided in datasheets and/or specifications may vary in different applications and performance may vary over time. All
operating parameters, including typical parameters, must be validated for each customer application by the customer’s
technical experts. Product specifications do not expand or otherwise modify Vishay’s terms and conditions of purchase,
including but not limited to the warranty expressed therein.

Except as expressly indicated in writing, Vishay products are not designed for use in medical, life-saving, or life-sustaining
applications or for any other application in which the failure of the Vishay product could result in personal injury or death.
Customers using or selling Vishay products not expressly indicated for use in such applications do so at their own risk and agree
to fully indemnify and hold Vishay and its distributors harmless from and against any and all claims, liabilities, expenses and
damages arising or resulting in connection with such use or sale, including attorneys fees, even if such claim alleges that Vishay
or its distributor was negligent regarding the design or manufacture of the part. Please contact authorized Vishay personnel to
obtain written terms and conditions regarding products designed for such applications.

No license, express or implied, by estoppel or otherwise, to any intellectual property rights is granted by this document or by
any conduct of Vishay. Product names and markings noted herein may be trademarks of their respective owners.

Material Category Policy

Vishay Intertechnology, Inc. hereby certifies that all its products that are identified as RoHS-Compliant fulfill the
definitions and restrictions defined under Directive 2011/65/EU of The European Parliament and of the Council
of June 8, 2011 on the restriction of the use of certain hazardous substances in electrical and electronic equipment
(EEE) - recast, unless otherwise specified as non-compliant.

Please note that some Vishay documentation may still make reference to RoHS Directive 2002/95/EC. We confirm that
all the products identified as being compliant to Directive 2002/95/EC conform to Directive 2011/65/EU.
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