P400 Series

Vishay High Power Products

Passivated Assembled
Circuit Elements, 40 A

PACE-PAK (D-19)

PRODUCT SUMMARY
I 40 A

FEATURES
Glass passivated junctions for greater reliability @
Electrically isolated base plate RoHS
Available up to 1200 Vggw/VpRrM COMPLIANT

High dynamic characteristics

Wide choice of circuit configurations
Simplified mechanical design and assembly
UL E78996 approved YR}

RoHS compliant

DESCRIPTION

The P400 series of integrated power circuits consists of
power thyristors and power diodes configured in a single
package. With its isolating base plate, mechanical designs
are greatly simplified giving advantages of cost reduction
and reduced size.

Applications include power supplies, control circuits and
battery chargers.

MAJOR RATINGS AND CHARACTERISTICS

PARAMETER CHARACTERISTICS VALUES UNITS

Ip 80 °C 40 A
50 Hz 385

IFs 60 Hz 400 A

21 50 Hz 745 22s
60 Hz 680

12+t 7450 As

VRRM Range 400 to 1200 \%

VisoL 2500 Y

T, -40t0 125 °C

ELECTRICAL SPECIFICATIONS

VOLTAGE RATINGS

VRRMNDRMs MAXIMUM vRSMs MAXIMUM 1 MAXIMUM
TYPE REPETITIVE PEAK REVERSE AND NON-REPETITIVE PEAK AF.:.R.':.A MAXIMUM
NUMBER PEAK OFF-STATE VOLTAGE REVERSE VOLTAGE J mA

v v
P401, P421, P431 400 500
P402, P422, P432 600 700
P403, P423, P433 800 900 10
P404, P424, P434 1000 1100
P405, P425, P435 1200 1300
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P400 Series

Vishay High Power Products Passivated Assembled
Circuit Elements, 40 A

ON-STATE CONDUCTION

PARAMETER SYMBOL TEST CONDITIONS VALUES UNITS
Maxi DC output t 40 A
aximum DC output curren Ip Full bridge circuits
at case temperature 80 °C
t=10ms | No voltage 385
Maximum peak, one-cycle | t=83ms | reapplied 400
non-repetitive on-state or ITSM' A
forward current FSM t=10ms | 100 % Vaam 325
t=8.3ms | reapplied Sinusoidal half wave, 340
t=10ms | No voltage initial Ty =T, maximum 745
t=8.3ms | reapplied 680
Maximum 12t for fusing 12t AZ%s
t=10ms 100 % Vgaam 530
t=8.3ms | reapplied 480
. . t=0.1to 10 ms, no voltage reapplied
2 24/ 2
Maximum 2+t for fusing 12+t Pt for fime tx = 124t - vix 7450 A2\s
Low level value of threshold voltage VT(TO)1 (1 6.7 % X 1t X IT(AV) <l<mx IT(AV))u TJ = TJ maximum 0.83
Vv
High level value of threshold voltage V1(To)2 (I > 7 x It(av), Ty = Ty maximum 1.03
Low level value of on-state slope resistance Iy (16.7 % x m X lyav) < | < m X Itav)), Ty = Ty maximum 9.61
mQ
High level value of on-state slope resistance Mo (I > 7 x Itav), Ty = Ty maximum 7.01
Maximum on-state voltage drop Vm lrm =7 X lrav), Ty=25°C 1.4
Maximum forward voltage drop VeEm lrm =7 X Irav), Ty=25°C 1.4
Maximum non-repetitive rate of rise of dl/dt Ty =125 °C from 0.67 Vpgrm 200 Alis
turned-on current Itm = T X Itav), Ig =500 mA, t; < 0.5 ps, t, > 6 ps
Maximum holding current Iy 130
Ty =25 °C anode supply = 6 V, resistive load mA
Maximum latching current I 250
BLOCKING
PARAMETER SYMBOL TEST CONDITIONS VALUES UNITS
Maximum critical rate of rise of o .
off-state voltage dV/dt Ty =125 °C, exponential to 0.67 Vpgry gate open 200 V/us
Maximum peak reverse and off-state IRRM) T, = 125 °C, gate open circuit 10 mA
leakage current at VRrm, VborM IpRMm
Maximum peak reverse leakage current IRRM T;=25°C 100 MA
. . 50 Hz, circuit to base, all terminals shorted,
RMS isolation voltage VisoL T,=25°C, t=1s 2500 \Y
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P400 Series

Passivated Assembled  Vishay High Power Products
Circuit Elements, 40 A

TRIGGERING
PARAMETER SYMBOL TEST CONDITIONS VALUES UNITS
Maximum peak gate power Pam 8
W
Maximum average gate power Paav) 2
Maximum peak gate current lam 2
Maximum peak negative gate voltage -Vam 10
Ty=-40°C 3
Maximum gate voltage
\ Ty=25° 2 \
required to trigger er 1=25°C
T,=125°C Anode supply = 1
Ty;=-40°C 6V resistive load 90
Maximum gate current
| Ty=25° A
required to trigger ar y=25°C 60 m
Ty=125°C 35
Maxmum gatg voltage Veo 02 v
that will not trigger
Ty =125 °C, rated Vpry applied
Maximum gate current | 2 mA
that will not trigger b
THERMAL AND MECHANICAL SPECIFICATIONS
PARAMETER SYMBOL TEST CONDITIONS VALUES UNITS
Maxi j i ti
aximum junction operating T), Terg -40t0 125 °C
and storage temperature range
.MaX|.mum thermal reIS|sta.nce, Riruc DC operation 1.05
junction to case per junction
Maxi th | resist KW
aximum thermal resistance, .
case to heatsink Rincs Mounting surface, smooth and greased 0.10
Mounting torque, base to heatsink (1) 4 Nm
58 g
Approximate weight
2.0 oz.

Note
(M A mounting compund is recommended and the torque should be checked after a period of 3 hours to allow for the spread of the compound
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P400 Series

Vishay High Power Products Passivated Assembled
Circuit Elements, 40 A

CIRCUIT TYPE AND CODING (1)

Schematic diagram

CIRCUIT “0” CIRCUIT “2” CIRCUIT “3”
ACT GT - ACT GI - AC2 Gz -
Terminal positions O O -—G1 G4==|D)
Ll 2 2 L S &8 L
Gl G2 G3 Gt

() +)

and freewheeling diode

Single phase Single phase Single phase
hybrid bridge hybrid bridge all SCR
common cathode doubler bridge
Basic series P40. P42. P43.
With voltage suppression P40.K P42.K P43.K
With freewheeling diode P40.W - -
With both voltage suppression PA0.KW i i

Note

(M To complete code refer to Voltage Ratings table, i.e.: For 600 V P40.W complete code is P402W

www.vishay.com
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Fig. 2 - On-State Power Loss Characteristics
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Fig. 3 - On-State Power Loss Characteristics

P400 Series

120

Passivated Assembled  Vishay High Power Products

Circuit Elements, 40 A

Average On-state Current (A)

Total Output Current (A)
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130
I 7 —~ T T 1
180° ‘\74\/// e Fully Turned-on
120° 7 2 120 Na
90° ~\t 7/ ® \
60° "/ g NS
s/ £ 110 AN
v/ K N 180°
/74 2 SR ]
— RMS Limit—AAA — S 100 N
/ / 4 "\ 2 NN
e}
é o | % % 180° \\ N
V /1 Colnductilon anFIe = (Sine)
/ P400 Series __| 5 80 |— P400 Series
T, = 125°C £ Per Module
Per Junction 2 i i i
| | 70
0 5 10 15 20 0 5 10 15 20 25 30 35 40 45

Fig. 4 - Current Ratings Characteristics
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Fig. 5 - On-State Voltage Drop Characteristics
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P400 Series

Vishay High Power Products Passivated Assembled
Circuit Elements, 40 A
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Fig. 7 - Maximum Non-Repetitive Surge Current
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Fig. 9 - Gate Characteristics

LINKS TO RELATED DOCUMENTS

Dimensions

http://www.vishay.com/doc?95335
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CraHpapT
INeKTpPOoH
ﬂ CBAA3b

Mbl MOf04aA M aKTUBHO Pa3BMBAIOLLAACA KOMMAHWA B 061acTM  MOCTaBOK
3NEKTPOHHbIX KOMMOHEHTOB. Mbl NOCTAaBASEM  3/IEKTPOHHbIE  KOMMOHEHTbI
OTEYEeCTBEHHOIrO U MMMOPTHOIO NMPOWU3BOACTBA HAMPAMYIO OT NPOU3BOAMUTENEN U C
KpYMHEMLWKNX CKNaZ0B MUpa.

Enaro,a,apﬂ coTpygHn4ecTtesy C MMpPOBbIMU NOCTaBWMKaMWN Mbl OCYLLECTBIAEM
KOMMNNEKCHbIE N NN1aHOBblE MNMOCTABKU LumpoqaﬁLuero CNEeKTpa 3/1EKTPOHHbIX
KOMMOHEHTOB.

CobcTtBeHHan 3¢p@eKTUBHAA NOrMCTUKA M CKNag B obecneunBaeT HageKHYHo
MOCTaBKy MNPOAYKLMM B TOYHO YKa3aHHble CPOKM Mo Bcel Poccum.

Mbl ocyuiecTBisem TEXHUYECKYI0 MNOALEPKKY HAWWM  K/IMEHTaMm U
npeanpoaaxkHyto NPOBEPKY KayecTsa NpoayKumu. Ha Bce noctaBnsiemble NpoAyKTbl
Mbl MPEAOCTaBASEM TFAPaAHTUIO .

OcyuwiectBndem nNOCTaBKM NpoOAYKUMM nog, KoHTponem Bl MO PO Ha
npeanpuATUA BOEHHO-NPOMbIWIEHHOTO KoMnaekca Poccuun , a TakKe paboTtaem B
pamkax 275 ®3 c OTKpbITUEM OTAE/bHbIX CHETOB B YNONHOMOYEHHOM BaHKe. Cuctema
MeHeXMeHTa KayecTBa KomnaHum cooTBeTcTByeT TpeboBaHuam FOCT ISO 9001.

MWHUMaNbHbIE  CPOKM  MNOCTAaBKW, TMOKME  UeHbl, HeorpaHWYeHHbIN
aCCOPTUMEHT UM WHAMBMAYANbHbLIN MNOAXOA K KAMEHTaM ABAAIOTCA OCHOBOW ANA
BbICTPAMBaHMA A0FOCPOYHOIO M 3GPEKTUBHOIO COTPYAHMYECTBA C NPEeANPUATUAMM
PaANO3NEKTPOHHOMW NPOMBIWAEHHOCTU, NPEeanPUATUAMM BMNK u HayuHo-
nccnenoBaTeNbCKUMKU MHCTUTYTaMm Poccun.

C Hamu Bbl CTAaHOBMUTECH elle ycnewHee!

[HaLLIM KOHTAKTbI: \

TenedoH: +7 812 627 14 35

dNeKTpPOHHaA nouTa: sales@st-electron.ru

Appec: 198099, CaHkT-MNeTepbypr,
MpomblwneHHasa yn, gom Ne 19, nutepa H,
nometleHune 100-H Oduc 331
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