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P100,PR100 SERIES

Passivated Asembléd Circuit Elements

Major ratings and characteristics

P(R}100 Units
Io. 25 A
50Hz 357 A
I
TSM 1 goHz 375 A
, BOHz 637 AZs
2t
60Hz 580 AZs
12yt 6365 Vel
VRRM 400 to 1200
Vins 2500
T —4010 125 °C

25.0 (0.98)
! MAX,

63.5 (2.50)

\</ MAX.

e
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Description

The P100 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.

Features -

e Glass passivated junctions for greater reliability
o Electrically isolated base plate

e Available up to 1200V VRrMm: VDRM

® High dynamic Characteristics. -

e Available with screw terminals as ‘'PR’’ series,

“P’" Outline 127 127 Se(008

I._.|._—.| /
See page D52 {0.50)1 (0.50)

for PR outline

Faston 6.35 x 0.8

il

4 ¥

(6.20

31.8{1.25)

48.7{1.91)
63.5 (2.50)
IR Case Style D-19

All dimensions in mm (inches)
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P100, PR100 Series .
ELECTRICAL SPECIFICATIONS

Voltage ratings - ’ ‘7':25' o X

INTERNATIONAL RECTIFIER

. Type number VRRM. maximum repatitive Vasm- ma.ximum non- VDRM: maximum :
peak reverse voltage repetitive peak reverse repetitive peak off.state
9 voitage voltage, gate open circuit
\ v v
P(R}O1, P(R)111, P(R}121, P{R}131, P(R)141, P(R)161, P{R1171 400 500 400
P{R}102, P{R)112, P{R)122, P(R)132, P(R}142, P(R)162, P(R)172 800 700 6§00
P{R}103, P(R)113, P(R)123, P(R}133, P(R} 143, P(R)#63, P(R)173 800 200 800
P{R)104, P(R)114, P(R} 124, P(R)134, P{R} 144, P(R)164, P{R)174 1000 1100 1000
P{R}105, P(R) 115, P{R}125, P(R)135, P(R) 145, P(R}165, P(R) 175 1200 1300 1200

Forward conduction

PR} 100 Series ,Units Conditions
Ip Maximum DC output current 25 A Te = 85°C, full bridge circuits 0, 1, 2and 3
ITAV) Maximum average on-state - 125 A 180° sine wave conduction circuits 0,1, 2,3,4,6end 7
Ig (AV) and forward current
IRMS Maximum RMS current 28 A 180° sine wave conduction circuit 4
! ItsMm M, p‘eak‘ n ycle non-repetiti 300 A 10ms | 100% VRRM
: OR onvstate or forward current 316 A 8.3ms| respplied | Sinusoidal half wave,
FSM initialt Ty = T) max
357 A 10ms | No voltage N
375 A 8.3ms| reapplied
12¢ Maximum 12t for fusing 450 AZs 10ms | 100% VRRM
410 AZs 8.3ms | reapplied
il Initlal Tj =T ) max
637 A?s 10ms | No voltage
580 A%s 8.3ms tied
12/t i 12/ for fusing (1) 6365 IS 1= 0.1 to 10ms, no voltage reapplied
VT(TO) Maximum value of threshold voltage 0.82 v Ty=125°C
r— Maximum value of on-state 12 m . Ty=125°C
T slope resistance
: V- Maximum peak on-state or 1.35 \4 Iy =Trx |
™ , forward voll)tzge ™ =TT ITiAv) Ty=26°C, 180° conduction
Vem 138 v tem =Tx Ir(av)
di/dt Maximum nan-repetitive rate of rise of Alus Ty = 126°C, from 0.67 Vppm.
turned on current 200 It = T AV}, 'g = B0OMA, tr < 0,543, 1> B s
[ Maximum holding current 100 mA Ty=25°C, anade supply = 6V, resistive load, gate open circuit
L Maximum latching current 250 mA Ty= 26°C, anode supply = 8V, resistive load
Triggering
PGM Maximum peak gate power 8.0 w i
PGIAV) Maximum average gate power . 20 . w !
igm Maximum peak gate current 2.0 A ‘
-VaMm Maximum peak negative gate voltage 10 v '
Vgt Maximum gate voltage required 3.0 v T;=—40°C
10 trigger
2.0 \" Ty=25°C Anode supply = 8V resistive load
1.0 v T;=126°C
gt Maximum gate current o0 mA Ty=-40°C
required ta trigger .
60 mA T, =25°C Anode supply = 6V resistive load '
35 mA T,=126°C
V, Maximum gate voitage 0.2 v T, = 126°C, rated V, applied !
G that will not trigger 4 DRM #PP '
Icp Maximum gate current i
that will not trigger. mA
Blocking
dv/, Maximum critical rate of rise of 200 Vius T = 125°C, exponentlai to 0.87 V| . gat ircult
dt off-state voitags g  exp DRM: @ate open clred
1M Maximum peak reverss and off-itate 10 mA Tj= T max, gste open circult
Iom leakage current at VRam, VDRM 2 4= Ty max, gate ope
o — 0
VinNs RMS isolation voltage 2600 v 60Hz, circult to base, all terminals shorted
2 . 2 )
@ltfornmatx-l VitV D-48
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THERMAL AND MECHANICAL SPECIFICATIONS
P{R}100 Series Units Conditions
Ty J d P e range —40 to 125 °C
Tﬂg Storage temperature range —40 to 150 °c
Renic Maximum internal thermal resistance, 2.24 KW DC Operation
one junction to case
Rihes Maximum thermal resistance, 0.10 KW Mounting surface smooth and greased
base to
T Mounting torque, base to heatsink 5 Nm A d disr ded and the torque
+10% should be checked after a period of about 3 hrs to allow
for the spread of the compound.
wt Approximate weight P100 68 (2.0} g foz}
H PR100 80(3.2) g loz)
]
CIRCUIT TYPES AND CODING*
. Circuit 0| Circuit 1" |Circuit ““2|Circuit ““3"| Circuit “4” |Circuit *’6"'|Circuit 7"
I reare 3 T = T S W =% ®
R S ] ) S S e
Terminal Positions £ 8 22 g 2488 £ 28 & =
ENGEE] E E & = @ = = @ 5 N = @ B E & &
E “pPR’ o [ o & Elo o o o
. = o) 5 B B (6 & ) =) jea] ] = ca )
= . ‘""‘g e 3] ) Gt 113
; Schematic Diagram e ‘ “ L L .I= ]
Single Phase, Single Phate, Single Phase Single Phase,
s | Aesi | e | RS | sonacsmen | weieomer | son oo
Basic serie$ P(R)10_*| P(R}11_* | P(R)12_* P(R)13_*| P(R)14_* | P(R}16_* | P(R)17_*
With voltage _ _
suppression P(R)10_K | P(R)11_K |P(R}12_K|[P(R}13_K P(R)14_K
Yjviggefree'WhEBIing P(R)10_W P(R)1 1_W _ — —- — —-
With both voltage
suppression and P(R)I10_KW/| P(R)11_KW - - - - -
free-wheeling diode

*To complete code refer to voltage ratings table, i.e. for 600V P(R)10_KW compliete code is P102KW.
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: P(R)100 Series [ N AR=013 KW 85
T,=125°C . ~N
i so}——+ 1 e AN o0 o
. —o + \ o 1
= - K K J %, L
|u 40_“8: / NG % Q"s 95
% | [y [ 3 - \ 2, \q.y 100 8,
% 30] . / \\ ™ N & g
& N 1105
3 \i"\qﬁ NG
E"“ Clreuits “0%, 1%, “2", “3" s \!\‘\\\ 110
g 4/ 7 > \49 \\\\ 115
5 04 e -
* X [~ 10 e S B N :
// T e i it My el F120 2
P —
0 =y .125
0 3 76 12 14 16 18 20 22 25 10 20 30 40 50 60 70 80 90 100
Total Output Current — A Maxil A Ambient Tt -°C
Fig. 1 — Current Rating Nomogram (1 Module Per Heatsink), Circuits ‘0’, “1°, ‘2’, ‘3"
26]_PIRI100 Series L AR =026 KW -85
[ =:125°C v \
26 Ty=1e8°C Y. o
2 L] 80N/ I
- N4
i o e o
} 20— | 2
P RMS \ \ “ 3
%18 /l < \VQ 100 -
- 3 7 ~NE N\ %
£ 44 Vi M N2 N 105
-5; 12| '/ ] NG 3
'E 10 / T \/{IA&. ™ . 110
Es Gircuit 4" T~ 0. ] N
3, . N |15
4 \\JQLARI ‘\5 120
—— —
2
” T —
0 - - 125
10 12 14 16 1 22 24 26 28 10 20 30 40 50 60 70 80 80 100
AMS Output Current — A Maximum Allowable Amblent T e ~9C

Fig. 2 — Current Rating Nomogram (1 Module Per Heatsink), Circuit ‘4’

2 35 T T 1 T T ;35 0 [ 1 1 / [
P{R}100 Series {one junction} / ° 1 PR} 100 Series {one junction} / / 1
7 1] / ] g Ty=126°C / AN A%
&gl _T1)=125°C e 830 f 17 e §
5 12 5 L o / v c 1
2 S 3 = 180° / / / s
& 25 0= 180° y A A8 70 S 25— 1200 I 17 oc| | 8
o -~ bl
g s / / / 4 N § 60°\f§\ / / // 2
£ 60° / / 2 g 3g° NG '/ 8
A 8 220 ~ N / /)
L2 30 7 b4 NN 4 oc o
T 77 1y, 4
m [ N4 180°] 0.52 £15 /¥ w0e 0.8
2 V7 97,78
S / 120°f 0.0 S 120° | 0.52
g; 10 Y A Z ] 810 — i
g Ms / 7 o0° {101 g a0° | 074
< limit ”} i g
i s Foo o | e E s o —H e [
@ % Conduction angle g Conduction angle
: & 30° | 2.54 & 300 | 1.95
e - 10 12 14 16 18 20 T 70 12 14 16 18 20 22 26
Average On-State and Forward Current — A Average On-State and Forward Current — A
Fig. 3 — Maximum On-State and Forward Power Loss Fig. 4 — Maximum On-State and Forward Power Loss
Vs. On-State and Forward Current . Vs, On-State and Forward Current
(Sinusoidal Current Waveform) D-50 (Rectangular Current Waveform)
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125 T . 126 . .
120 l P(R)100 Series (one junction] | 120 I P(R)100 Series (one junction}
NN o N\ N ’ l
1 110 - &0 —
A \QSQ A : \ N \\ -
100 NN 0 ] - 100 NN °
4 \\ N \\\Q Conduction angle \\\\ Conduction angle
£ gol AA RN % > e
g . = 2 TN NG
8 |1 g L~ N
2 80 80 - )
3 AT 2 | o- 120 A
10 o~ 1800 T L1 7“—1§8° A bc
1200 T3] S c: -
60 60° ,/4 60
30°
50 = 50
r-{ 40
012 3 4 65 6 7 8 9 1011 12 1314 o 4 6 0 12 14 18 18 20
Average On-State and Forward Current — A Average On-State and Forward Current — A
Fig. 5 — Average On-State and Forward Current . - Fig. 6 — Average On-State and Forward Current
Vs. Maximum Allowable Case Temperature Vs. Maximum Allowable Case Temperature
(Sinusoidal Current Waveform) R .- {Rectangular Current Waveform)
<
1000 — 1 400 T
= P{R) 100 Series {one ion} g PI(F?);(IXi |S‘talrm@cs {one junction)
d < — 3350 nitial T = 125°C L I,
N T Control of condi
g /4/ gaw no{ﬂ;: of con ur.uon may
= <
8 y, : N
v 100 3 s AN
5 S 250
§ /7 3 \f\ [;
l-::; 77/ g 200 \\ Y No voltage
R RN ; NS
3 = 150 | N 0
E 40 c ol N
c YE—oF % : \,‘_-.'1\
i =i 5 100} — 100% Vg respplied T
= - ] o~ P}
4 % == T 80
f : ; |
: 1 0 -
i 0 1 2 3 4 5 § 102 107 1 10
' . iInstantanecus On-State and Forward Voltage — V - Pulse Duration — s
Fig. 7 — Maximum On-State and Forward Voltage Fig. 8 — Maxunum Non-Repetitive Surge Current
Vs, On-State and Forward Current Vs. Pulse Duration I‘
10 e E
T
AII (ypes'_H %i i
4 gate pulse I
[ ded load fine fo
> w raiig"éf‘};? 10V, 200, 4, = 05us, 1y > 648 H — - .
! {b} Recommended load line for o i
B 10f=" <30%rated di/di: 10V,650, = 105,6, > 6us '
3 |
5 - :
=
g AN
g L] " (8!
g 1 = - Lo
a - % 1
£ it — 1
4 ==
M T
I
101 Nl
10 4 102 4 107 4 1 4 10 4 10%
Instantaneous Gate Current — A
- Fig. 8 — Gate Characteristics /Fig. 10 — Area of All Possible Triggering Points

D-61

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003




INTERNATIONAL RECTIFIER &5 DEI'—IEEEL{SE poosz200 ¢ I

4855452 INTERNATIONAL RECTIFIER ' 55C 05200 D
P100, PR100 Series INTERNATIONAL RECTIFIER
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N === a7 AR _ 12523
% .
S
3 1T
. g1 : 2t
: 4 ad
E LLH
Erot ol
£ .
E
101210-4 4 10° 4 102 4 10" 4 1 4 10 4 102
Square Wave Pulse Duration — 8
Fig. 11 — Maximum Transient Thermal Impedancs,
One-Junction-to-Case Vs. Pulse Duration .
g
w 63.5 (2.50) max “PR" Outline
| | 0 \
a |
K \
= -
e I
, 1 .
* |
: [ |l —J
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22 (0.87)
* number will vary with circuit configuration. All dimensions in millimetres (inches)
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