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International
TR Rectifier

SD300N/R SERIES

STANDARD RECOVERY DIODES

Features

B Widscurrent ranga

B Highwoltage ratings up to 3200

B High surge current capabilitiss

B Studcathods and stud anode version
B Standard JEOEC types

Typical Applications
B Converlsrs

B Powsrsuppliss

B Wachine tool contrals

]

]

High powsar drives
Medium traction applications

Stud Version

380A

o
Major Ratings and Charactenstics 7
S0300HR ?
Paramatars - Units
16 to 20 251022
L 3 230 A o
@7, 100 0 C —
(- 535 425 A
l,,  @50Hz E050 050 A W
@ E0Hz E335 6325 A
I @50Hz 152 123 Kas
{@E0Hz 167 167 Ka's
femy TANE | 160002000 | 2500t03200 | W case style
OO-205AE (DO-2)
T -40 10 180 - 4010 150 T

11
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SD300N/R Series International
Bulletin 12081 rev.C 03/03 TSGR Rectifier

ELECTRICAL SPECIFICATIONS

VOltage Ratings
Volitage Vagn » Maximum repetitive Vgay » Maximum non- lggy max
Type number Code peak reverse voltage repetitive peak rev. voltage @T,=T,max
\i m
SD30ON/R 18 1800 1700 15
20 2000 2100
25 2500 2600
28 2800 2000
32 3200 3300
Forward Conduction
SD30D0ON/R
Parameter Units| Conditions
16 to20] 2510 32
leiayy Max. average forward cumrent 380 270 A 180° conduction, half sine wave
@ Case temperature 100 100 b+
l_'_’“” Max. average forward cument 300 380 A 180° conduction. half sine wave
@ Case temperature 125 70 *C
le.ame, Max. RMS forward current 505 425 A pC@ ‘I'c = 88°C (02 to 24). Tc =91°C (25 to 32)
leaw Max. peak, one-cycle forward, 6050 6050 t=10ms No voitage
non-repetitive surge cument 8335 6335 t=8.3ms reapplied
A
5000 | 5000 t=10ms | 100% Vg,
5330 5330 t=8.3ms | reapplied Sinusoidal half wave,
1%t Maximum Pt for fusing 183 183 t= 10ms No voltage Initial TJ = 'I'J max.
187 167 t=83ms | reapplied
KA®s
120 120 t=10ms | 100% V__,,
118 118 t=83ms reapplied
12t Maximum Bt for fusing 1830 1830 |KA*s| t= 0.1 to 10ms, no voltage reapplied
v Low level value of threshold
FTon 0.es 085 (16.7% x t x Irw."r <l<=mx lr-',iwr" T_, = T_I max.
v
V‘rTO)" High level value of threshold
= o 1.05 1.05 (> mx i, )T, =T, max
f A St vt ot wovemed 0.75 0.75 (187% xxmxl_, <l<zxl_ ).T,=T,m
- . . x x " x b A,
slope resistance FAv) Favy™ T 4
mL
Ten High level value of forward
; 0.e8 0.56 (>xxl )T, =T max
slope resistance e 4
Veu Max. forward voltage drop 1.83 1.83 A" ‘pﬁ= 1180A. T, =T, max, tp: 10ms sinusoidal wave

www.irf.com
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International
IR Rectifier

SD300N/R Series
Bulletin 12081 rev.C 03/03

Themal and Mechanical Specifications

Parameter SD300N/R Units | Conditions
16 to 20 251032

1P Max. junction operating temperaturerange | -40to 180 | -40to 150 -

TW Max. storage temperature range -55to 200 | -55to 200

R Max. thermal resistance, junction to case 0.11 DC operation

nIC KW

R.c.s Max. thermalresistance, case 0.04 Mounting surface, smooth, flat and
to heatsink ] greased

T Max. allowed mounting torque £10% 27 Nm Mot lubricated threads
Approximate weight 250 g

Case style

DO-205A8B (DO-9)

See Outline Table

ARNC Conduction

[Thefolbwhgwbhmmeimmmdﬂwmdmmmmmmmdmmmmm}

Sinusoidal conduction

Rectangular conduction

Conduction angle Units Conditions
16 to 20 25to 32 16 to 20 25 to 32
180° 0019 0.01@ 0.013 0.013
120 D.023 0.023 0.023 0.023
e0* 0.028 D.028 D0.030 0.030 K/Iw TJ = T_, max.
80*° D.042 D.042 0.044 0.044
30° 0.073 0.073 0.074 0.074

Ordering Information Table

Device Code

"

Diode

Essential part number

0 = Standard recovery
N = Stud Normal Polarity (Cathode to Stud)
R = Stud Reverse Polarity (Anode to Stud)

Voltage code: Code x 100 = Vg,, (See Voltage Ratings table)
P = Stud base DO-205AB (DO-9) 3/4" 16UNF-2A

C = Ceramic Housing

NOTE: For metric Device M16 x 1.5 Contact Factory

www.irf.com
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SD300N/R Series International
Bulletin 12081 rev. C 03/03 TGR Rectifier
Outline Table
CERAMIC HOUSING
— 18 (0.75) 4 (0.16) MAX.
N T
&
=1
E ] Conform to JEDEC DO-205AB (DO-9)
;_ All dimensions in millimeters (inches)
3 &
- 24 1
“l & l r—n—-ll sw
s3| g ;
o3 |
- - T
% ! '
~ ! * FOR METRIC DEVICE: M16 X 1.5
I ] CONTACT FACTORY
A4 18UNF-2A"
i
-~ 180 T T T T T T ~ 180 T T T T T
8 D300N/ RSeres( 1800V to 2000V) o SD300N/ R Series ( 1600V to 2000V)
i 170 Rinic (DC) =0.11 KW @ 170 Rinic (DC) =011 KW
% 100 A\ Lz — £ 160 < {
g 150 \‘ N — E 150 ‘\ AN
"
S 140 \ \x:\\\,ConductbnAngle & 140 \\‘\\\ o
PP ENAVAN \\ S B RV\NA gt
&)
A B B = AN\ IR\ NN
& \ \\ o | s 0 WA\ VAN
¥ \ N - Poin TARANERN
5 : § LAN RN
£ ® g™ 7] 1?’ 180° |pc
80 o 80 1 I 11
g 0O S50 100 150 200 250 300 350 400 = 0 100 200 300 400 500 600 700
Average Forward Cument (A) Average Forward Cument (A)
Fig. 1 - Current Ratings Characteristics Fig. 2 - Current Ratings Characteristics
4 www.irf.com
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International SD300N/R Series
ISR Rectifier Bulletin 12081 rev.C 03/03
5 150 — 150
< D300N/ R Senes (2500V to 3200V) o D300N R Series (2500V to 3200V)
= DC)=0.11 KW - DC)=0.11 KW
§ g | thac (DC) i é 4D Ry e (DC) {
4 \ ® 430 \ ‘\
E 130 \ / e g \ N o
a N ‘e & N
\Conductnn Angle| 120 Conduction Perod ]
e NS » NN
S N - . MANNAS
2 1o A RN 2 TERNTS
E NN\ 100 ool YN N
2 N NN § T N
g hon I 80" i 120* I § 0 120°
-l | TR E il
g o0 1 ¥ = 80 L 1
o 50 100 150 200 250 300 - o 100 200 300 400 500
Average Forward Cumrent (A) Average Forward Cumrent (A)
Fig. 3 - Current Ratings Charactenstics Fig. 4 - Current Ratings Charactenstics
700
= ' / / /
B e 180° ~J j/ Ny : 20 1 |
9 120°—] "-..'\\ 7 "b“ &&' -%
$ gﬁb‘w \]\ NN
& I » IR A  animd, NS
® P, /Kb B~ 3 AN
g ™ VAN ' N
€ Y947 ,/}\ sl ANS
U, .
t I T VA el NN
| | | ) ™~
o Emﬂﬁﬁﬂﬁ*\“‘\\Q
100 €1800V to 2000V) —
E Ty = 180°C ":TJ:].,“-"——-—-.:"'_"_%
g o s TN I ]
o S50 100 150 200 250 300 350 400 40 €0 80 100 120 140 1680 180
Average Forward Cument (A) Maximum Allowable Ambient Temperature (°C)
Fig. 5 - Forward Power Loss Characteristics
<00 T 7 T
(-]
3 | {120 1] {7%7:%/ No, \2
$ 7O o] TN ETNE
& eoo| | e /A /] AN &.v
aQ,
£ a00 ms"""“{/’Z/ ‘//(‘/ | J — NN
(-] - -
E 300 / /%,// Conduction Penod *J\\- &\
2 A i s TN
2 om0 D 300N R Sene sl PP IS
€ (1800V to 2000V) o%-..._‘\- N
g 10 Ty =180°C i
- I L1111 [=ow —
o] 100 200 300 <400 &00 600 40 60 80 100 120 140 160 180
Average Forward Cument (A) Maximum Allowable Ambient Temperature (°C)
Fig. 6 - Forward Power Loss Characteristics
www.irf.com 5
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SD300N/R Series International
Bulletin 12081 rev.C 03/03 ISR Rectifier
700
3 |/ /] N
= 180"~
600 = A ,
g 120°—] F—| 7 o o
- o0~ by ‘b‘f-
-4 B0 . 43 s
é 500 =l / 7 o"b,:' \Q$
> N //|RasLimi \\ N®
400
g 0/ 4NN
€ a0 W4 7/4 /{\ N_,
-3 / V, o A TN
- a /! ConductionAnnhlb'rw N INOA,
Z | I | ] "“‘\ N \
SD300N/RSeres L 9ok, | [T \\
S 1o (2500V to 3200V) 5 et -
§ Ty = 150°C et ———
§ o I [
0O S0 100 150 200 250 200 350 400 50 75 100 125 150
Average Forward Cument (A) Maximum Allowable Ambient Temperature (*°C)
Fig. 7 - Forward Power Loss Characteristics
§ 200 T ] f
¥ ool 2C T A | A
g T A VI
$ 70011205 7 7 NG
o0 —{_ | 5
é 800 —} o0 = A ,/ o\‘oﬁ*
= 20— 7’4 / @, [N,
§ oo+ A B WA
L x ~
=77/ 4L EERINAY
@ = 0>
300 }//éé Conduction Penod * SN
| IR e L
2 x ] | sonvraes el TS NN
(2500V to 3200V) |_0asey, | T~ | N
100 TJ=|1soic L T 18w === i— —
© | —
0
- 0 100 200 300 400 S00 600 50 75 100 125 150
Average Forward Cument (A) Maximum Allowable Ambient Temperature (°C)
Fig. 8 - Forward Power Loss Characteristics
@ o ,‘At Any Rated Load Condition And With < Maximum Non Repetitive Surge Cument
- Rated Vi 14pplied Ff:lowng Surge. E 6000 VersusPulse Train Duration.
£ e \\ Initial = T) max, £ ss00 Intial =T max.
3 4500 AN i @60 H= 0.0083 4 3 ||+ No Votage Reapplied
= N Bainl @50 H= 0.0100 o 5000 \ [ Rated VauReapplied
g 4000 \¥ - e
I h
N 4000
@ 3500 N ‘é NN
> S aso0 ]
g 3000 3 % 3000 ™ X \\
T
2500 S~ ™
5 2500 \‘ & NS
2000
g 2000 [—SD300N/ R Serie f SD300N/R Series N~ T
8 ERE o IRE AR
1800 LT L1111 | i
1 10 100 0.01 0.1 1
MNumber Of Equal AmpliRude Half Cycle Cument Pulses (N) Fulse Tmin Duration (s)
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10

Data and specifications subject to change without notice.
This product has been designed and qualified for Industrial Level.
Qualification Standards can be found on IR's Web site.

International
TSR Rectifier

IR WORLD HEADQUARTERS: 233 Kansas St., El Segundo, California 90245, USA Tel: (310) 252-

7105
TAC Fax: (310) 252-7309

Visit us at www._irf.com for sales contact information. 03/03

www.irf.com
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International
TSR Rectifier ST230S SERIES

PHASE CONTROL THYRISTORS Stud Version

Features 2304

B Canter amplifying gate
B Harmestic metal case with caramic insulator

(Also available with glass-metal seal up to 12000

B International standard case TO-200AB (TO-93)
B Threaded studs UNF 3/4 - 16UNF2A or 120 M16x1.5

W Comprassion Bonded Encapsulation for heavy duty
oparations such as savare thermal eyeling

Typical Applications

B OC molor contrals
M Controlled DC power suppliss
B AT contrallers

Major Ratings and Characteristics

Parameters aT2203 Units
| 230 A
arT. &5 o
lT.F!MS:u 360 A
|ens i G0Hz 5700 A
i@ BOHz BOT0 A
12 i@ G0Hz 163 kals
i B0Hz 145 Ka's
Vo™ A 400 fo 1800 W
ty typical 100 ps case style
TO-209AE (TO-93)
T, -4010 125 o

18
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International
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ELECTRICAL SPECIFICATIONS
Voltage Ratings

oltage W Yage. max. repstitive W ey . MARIMUM on- lnamflrge Max.
Type number | Code peak and off-state vaoltags repstitive p=ak woltags @ T, =T, max
'|‘|' '|.|'
04 400 500
[uls] GO0 =[]
STZ205 12 1200 1300 0
14 1400 1500
16 1600 1700
On-state Conduction
Parameter BT30S Units | Conditions
Iy MEE @verage on-state curren 230 A 180" conduchion, hall sine wave
il Cass lamparaure 85 *C
IT-F!HE-- Kax. RMS on-state current 360 A [2C i T8°C case lamperature
ligy WX paak, one-cycke 5700 t=10ms | Mo vollage
nor-repatine sunge cument EOTD L= B.3ms | reappled
A -
4800 I=10ms 100% ""F!th
5000 b= 8.3ms | reapplied Snusodal hall wave,
121 Kaxmum 12t for fusing 163 L= 10ms Mo wollage Iniial T, =T, max.
148 I=B.3ms | reapplied
KAZE i
115 t=10ms | 100% vgg,
105 - 83ms | reappied
1341 Kazmum 12+ for fusing 1630 kass] b= 0.1 o 10ms, no vwolage sapplied
Mooy LOW ke value of threshald
0.62 (BT % KT E by < 1% T2 el T, = T, max.
vl lzge ¥ s “
Woiroiz HEN level value of threshokd
0.98 (= % Mg T, = T, max.
woltage |
Ty Low kwal vale of on-slale
D.68 [16.T%IIIIT... -:I-:IJ-:ITL..:l.TJ-T_I M.
skpE EskElancs - Lald) el
Mz High lawel value of on-slate )
.84 (1= T8 lyged, Ty = T, max
slope Esklancs N
Wy,  Max onshie vollage 1.56 V| Ty T20A T, = T, max, |, - 10ms sine pulse
IH Kaxmum holding current 60a
_ . . ma | T, = 25°C, anode supply 12V reskslive load
I, Max. {lyplzal) lalching current 1000 {300)
Switching
Paramsater STZ205 Unitz | Conditions
dildl  Max. nonTepsliive rata ol riss Gale drive 20, 2000 Ir % 1Hs
of tumed-on currenl 1000 AMS | T = T, max, anode vollaga < B0% Wi,
Ak cumenl 14, I:IIq.'I:II = 1A/ys
ty Typlcal detay Hims 1.0 V- 06TV, T, - 25°C
HE - -
lygg = 3004, T, = T, max, didl = 20A8, V= 500
1 Typizal turn-off time 100 ™ "" i r‘ HE. Vg
q de'dl = Z0VIPS, Gale 00 10080, Ip = S00ys
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Blocking

Parmmetsr ST2305 Units | Condifions
dwdt  Mazmum critical rake of rse of . ,
500 wigs | T, = T, max. linear fo 80% raked
of-slate vollage " 40 Rk
by  Max pesak reverse and off-state _ , ,
Lo lakage curent 3o ma | T, =T, max @kl Vg™V g, applied
Triggerng
Parametar S5T2305 Units | Conditions
Poy  Maximum peak gate power 10.0 T,= T max I < Sms
w
Progy MAzimum averale gake power 24 ! T,= T, max T = 50Hz, d% = 50
|,:” Kax. FEGH FIJE.llh'E' gale- curranl 3.0 A TJ = TJ max, |FI = Bms
Wy Mazimum peak positva 2
gate woltage
Vo |T, =T, maxt = 5ms
Wiy MAzImum peak negative a1, max P
5.0
gala voltage
TP, | MAX.
It DC gaba current requined 180 - T,=-40°C
o irigger ="y 150 ma (T = &7 Max. required gabe bigger cur-
a0 B T] - IE rant! '|'l:I||3;IEII are he mas values
which will irigger all uniis 12v
Vo DCgals vollade requred 249 - T, =-40°C anode-lo-cathode applied
o Ingger 1.8 40 W TJ = EC
1.2 . T,= 1257C
Ion 0z gata current not o igger 1 ma Kax. gate current! wollage nol o
T T max Iri;ge-r 1= 1Tha max. waue which
. . . 170 wil nal rigger any unit with ratad
- DG gate vollage not o nggar 0.25 W !
=0 d > Hee Wiy ENO0E-ho-calnode applied
Thermal and Mechanical Specification
Parametsr ST2305 Units | Conditions
T, Mex. operaling bampsarature rangs 40 o 125
C
T:.; Max E.ll:ll‘ﬂgE' Ie-m|:eralure rarge -4 o 160
Ry, Max Inemal resisianca,
- 0.10 DCoperation
Junciion o casa -
R, Max. hemal resisiance, o
0.04 f.-t'.ll'llll'lg slrfaca, smoolh, fialand g'E'ESEIZI
casa o heasink
T Mouniing torque, +10% EN
o Mon lubricated ihreads
[(2T3)
- Mm
245 | IR K] |
Lubricated thraads
(210)
wl  Approzimale welghl 280 g
Casaslyla TO - 20AAB (TO-A3) Sea Callin: Table

20



(hos ) Byudf Silugdig S | ZLUL ypladg meead! dolati 3yla¥)
§T2308 Series International
Bulletin 25162 rev. B 0184 TSGR RCCHI[iE"

ARy~ Conduction
(The fcliowtng bk shows ine Increment o nemial fesitence Ry, ; When devces oparale &l dfierent conduclon anges han 0C)

Condudion angle | Sinusoidal conduction | Rectangular conduclion | Units | Conditions
180" 0.01a o.om2 T_I = TJ max.
1200 0.o1a 0.020
ao” 0.0 0.y KW
60" 0.024 0037
30" 0050 0,060

Ordering Information Table

"~ HagucRoE

Thyristor

E=s=antial part number

0 = Comerber grads

5 = Compression bonding Stud

Woltage coda: Code x 100 =V, (Se= Voltage Rating Tabla)
P = 5Stud base 16UNF thraads

M = Siud beme meatric threads (M 16 x 1.5)

[

0 = Eyelet terminals (Gate and Auxiliary Cathods Leads)
1 = Fast - on tarminak (Gate and Auxiliary Cathods Leads)
2 = Flag terminals (For Cathode and Gate Terminals)

VW = Glass-metal seal (only up to 12004

None = Carmmic housing (over 1200)

Critical dwidt: Mone = 500W/psec { Standard selection)

L = 1000Yipsac | Spacial sslaction)
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At Any Rated Load Condition AndWih Z | MExmum Mon Repelitive Surge Cumant
£ so00 Rated Vigy Appled Folowng Surge. E zenn v verus Puke Train Duration. Contrd
g e Inkiad 7y - 125°C g =" | of conduction May Nat Be Maintained
0 N .ﬂ:_,-* ' B0 Hz 0.0027 5 0 5000 |—ty Initial T)= 125°C
g 500 g z ke =t o Woltage Reapplied
o o = 4500 Ratad Vg Reappied
2 u 4000
7 3500 z
2 2 3m00
e — z
_f 300 x-_j 3000 g
o] m HH
CR— +H
% SMITEEEE senes % 2500 =512 35 Sees i
iE — ? L Ll
L, N B & 111 i
1 1a 100 0.1 1
Flurnbeer OF Ecpal Smplitude HaF Cycle Current Pulses (M) Fuke Train Duration (5)
Flg. &- Maximum Mon-Repetive Surge Current Fig. & - Maximum Non- Repatiive Surgs Current
10000

'G‘-h-lfﬁ-?

1000

STZE05 Zefies

Instan taneous On state Surmenk (&)

s 17 1.5 2 25 3 345 4 4

IstEntanens On-state Vokage (W)

Fig. 7 - On-slate Voltage Crop Characlerlstics
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0.01
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0.001
a.0om 0.01 0.1 1 1¥]

Squans Wave Fubks Curation [5)

FiJ. 8 - Thermal Impadance 7, - Charackensio
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1ca

R%‘:'t-.'lll';lll-'lf l:_l-'lt:-' |:I|.|EJ.-': =HH — 1Y PGM = 108, ||-_ - AMME .
b &) Recommended icadline far 7 P = TN ” 22ms M
= rated dlidt : 20V, 100NITE; <=1 s 1) PGM = d0W, tp= 15
:—_.u b} Recammended pad ine li'{h__ iq'. PEM = .:J:f:'llll |{_. - (LEETEN
- =3% rated didt 100, 10ahms .
5 01 treal I - . 15
0 o
F .
0
@ =
.-f
i i 1=
o B
E H . - (=2 =k
E WiED

[0 .T'_!
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01 AT T i A P,

0oa 0.m 0.1 1 1 100
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