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International
IR R@CHHG[’ SD300N/R SERIES

STANDARD RECOVERY DICDES Stud Version

Features

B 'Wide current range
MW Highvaltages ratings up to 3200V 3 801&‘
M Highsurge current capahilities

B Stud cathode and stud anode version
MW Standard JEDEC types

Typical Applications

Convartars
Fowarsupplies
Machine tool contrals O
High powear drives

Medium traction applications

"‘Q:l

Major Ratings and Characteristics

SD300NR ?
Parametars = - Lnits
1610 20 251032

(. 360 330 A ]

@, 100 70 " :':
[ 72l 475 A
[ @ 50Hz G050 wli]| A W

{@ BOHz 335 ey A
Pt (@ 50Hz 183 183 KAl

@ E0Hz 167 167 ks
Vg TANGE 160010 2000 | 2500103200 W case style

DO-206A8 (DO-9)

T, - 40 to 180 - 40 1o 150 "

-V-
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SD300N/R Series International
Bullstin 12081 rev. B 10402 IERHECHH':‘-I

ELECTRICAL SPECIFICATIONS
Yoltage Ratings

Woltage W empy - MEKIMU M repetitive W gy MAXIMUM nan- lerqp MR
Typenumbsr Cida pakreversevoltags rapetilive peak rev . voltags @ T, =T, max
'|.|' '|.|' |'|'I.|I'l'|
16 1600 1700
20 2000 2100
S0300MNR 25 2500 2500 15
28 ZEOD 7200
32 3200 2200
Forward Conduction
SDE00MR . -
Faramstar T T Units| Conditions
limy,  Max average forward cumend 340 270 A 180" conduction, hall sine wave
@ Case lamperalure 100 100 "
limy, Moz average forward cumend 300 3a0 A 180" conduchion, hall sine wave
@ Case lamperalure 125 T "
Ieopppz WEE. RMS forward curren! 595 425 A | pocmT.-88C 020249, T, = 9170 {25 03
lezy  MEE. peak, one-cyde forward, | 6050 | 6050 t=10ms | Movolage
ronTapsliive surge current G335 B335 I=823ms | reapplad
A
5060 50A0 L=A0ms | 100% Vg,
5320 5230 I =8.3ms | reapplled Sinusxdal hall waves,
¥l Kazmum Pt for Tusing 183 183 I =10ms Mo woltage Inilial T = T, max.
167 167 I=823ms | reapplad
KAs
120 129 t=10ms | 100% Vg,
& 118 I=823ms | reappled
17t Kazmum = for fusing 1830 1820 |Kanis | 1 =0.1 o 10ms, no voltage reapplied
V.-, Low lewal value of threshold
RTOH 0.86 086 (16.T% X H g | X D), T, = T, (T
vollaga
v
We o HEN Eval value of ihreshold
TTojE 1,085 1,05 (1 % X gy Ty = T, N,
vollaga ol
T Low k=wal wale of forward
n 0.7s 075 (7% XTEl . <l <TEl, T =T max
skope reelslanc: o Ll a
m
'IE' High el waue of Torwarnd
066 .68 (l=xxl_ )T =T max
skope rEelslancs ! R T
'm-'F” Kax. foraard wollage drop 1.82 1.83 W ka- 11808, T,I = TJ M, IF' = 10ms sinuscidal wave
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International SD300N/R Series
IQREECH“EI Bullstin 12081 rev. B 10V02

Themal and Mechanical Specifications

7} [
Paramester SDIONR Units | Conditions
16 020 25t032
T, Mzxt. panction cperaling lemperature range | 40 fo180 | -40to1s0 |
Tﬂg Max slorage lemperaiure range -55 o200 | -55 to 200 -
Ry, Max thermal resistance, junction iocass 011 DG operation
B

Fgcz  Max tharmal resislance, cass e ' Mounting surfaca, smoath, Nat and

I heatsink ’ greasad
T Max alkwad mounling lorue £10% 27 MM Mol lubr catad threads
wl Approximale weighl 250 q

Case siyle DO-20548 (DO0-9) See Oulline Table

ARy, = Conduction

{The Tolizamg b shows Ne Inaement of ihemd eEsslnee Ry - whsn dedces operake al dferent conduction angles han Do)

. Sinusoidal conduction | Redangular conduction . .
Conduction angle Units | Conditions
16 o 20 25 to 32 16 to 20 20 to 22
180" 0.9 a.ma9 a.03 a.013
120" 0.023 0.023 a.023 0.023
ao* 0.0258 0.028 a.030 0,030 KA T_I - T_I MAx.
Ga" 0042 0.042 a.044 a.044
30" 0.ara 0.07r3 a.o074 a.074

Crdering Information Table

- eTee

Dlicde

E=sential part number

0 = Standard recovery

M = Stud Mormal P olarity {Cathode o Stud)
R = Stud Rewerss Paolarity { Ancdes o Stud )
Woltage code: Code x 100=V_
F = Stud base DO-205AB (DO0-9) 24" 18LINF-24
M = Stud base DO-205AB (D3-2) M16 X 1.5

B = Flagtopterminal | for Cathodel Anode Leads)

[Ses Voltage Ratings table)

B DE DRDR

{Mone = Non isclated lead)

= = CaramicHousing
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International SD300N/R Series
TSR Rectifier Bullstin 12081 rev. B 10002
3 180 ——————————— 5 18 :
r SDE00M/R Sares (4000 to 2000V) T S0300M./R Seres (4000 1o 2000V
g 1m0 Ripuc (DC) = 0.11 KW g 1m0 Ripc (DC) =011 KW
T 1m0 N ' — ‘E 160 |
o o] - I
2 150 AN j{;}\— B s N,
E A \ Ny, E \
ﬁ 140 "'\I \‘N{Cmcunm Angls| ﬁ 140 \ \\ \
L™ [ Pericd

I'ﬁ 130 A \\. h r_'Ti 130 \k ondustion
2 120 A Sl . 2 4m \ \ \ h N
R h \\ \12::}_\150__ g . "ﬁ AN
5. A LYNY 2 TYAN N
E 3 E oo | \
E oo E 0 e iy ED ~
E B A I pc
2 80 = 80

0 50 100 150 200 250 300 350 400 = 0 100 200 300 400 500 GO0 F00

FAverage Forwand Curent (&) Average Forsard Current (A)
Fig. 1 - Curent Ralings Characlenslics Fig. 2 - Current Ralings Charackslics

5[:'3':':'” RSETEEIZ“.-EIJ".- |.D32|:l:|"'|
| Rypac (OC) = IZI'I]K W

SD300MN/R Series {25000 to 3200V
Ry (DC) = 017 KW

"N

Conduction Pericd—

140

TN o
\ )

onduction &ngle|
120 ‘

v,
7.

Mammum Aliowable Case Tem para e (1T)

Madmum Alowa bl Case Tem paratre (132)
B
I—'_.."I.,ll"
P
] o
~

\ \ 1o \‘\ "'\
ne O \ o - \ \ \ M,
\. \ g0 11 R
100 a I
BES ar | L 120
el |I |l el
an 1 1 a0 [] |
a a0 100 150 250 300 4] 100 200 300 400 500
Fouerage Fowarnd Curent (&) FAverage Forward Current (/4]
Fig. 3 - Current Ralings Characknslis FR. 4 - Current Ralings Charackarstcs
o 100 t
= T
I 180"~ / Jl" My 2 M |
g &m 120 ] s N NN
EESS NN
g Bl \ S
E 500 Il_‘x?e F p | w '\ %,
RIS Lirmk[™w+ \ "
E amm / s P D
2 oA LR
o f Conduciionfngle| ;] \.‘:\\\\
g a I o o iy N\
= SDICON/R Series | 5 pemie e T, |
g 1o (400 10 2000V —l
= Ty =180"C 7 Ay
.E: o 1 | | 1

O 50 100 130 A0 230 300 350 400 40 G0 B0 100 120 140 T80 180

Foerage Forwand Cumrent (A) Maxmum Alowable Amblent Temperature (*C)
FIg. 5 - Forward Powar Loss Characlersiics

=Yoo
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SD30ON/R Series International
Bullstin 12081 rev. B 10002 TSR RECH{EI
= 900
[ 180: ] = e
E | 12':"-‘"—-_— h g“: \'61_ o
o0 O = - L
z o] ] r ‘T* a
£ |1 B0 ’ P 3 By
z = e 77| A ‘{T;\. \‘
g = : _hj ’! | 1\1
E o |5 leth'}zl'r,/ "3-\,‘& \‘:‘\
B b
g 0 .ld ! Jr'// ,-l-gui:IucFlmlIPEfind.%tH H%\-\
T o SDE00NR Sees— ity """--..._:'"‘-.k
t 400N to 20004 21:: N
E 1w ToerC et hea
E o, T .

1] 100 200 300 400 500 E00 40 60 BO 100 120 140 180 180
FAwerage Forward Current (/) Maxmum Alowabie Ambent Temperatre ("C)

FIg. 8 - Foraard Power Loss Characherstcs

% Jo0 T '\ .;,l
180 y NG
E GO0 | A0 H " . q o
: ST NN
% ; B | = N
S Sl ] { rd Sy ‘\q-v-’
z ?k?: A/ RMS Lime | T, ™ N
g am | | LY
E fr / / 5 N
& 3m —
I 2w l:-i:-ndu-TImn.lIlrgc_br W ~— ;‘H\L‘l\
N SDON/RSeties fuliin | Tt ]
S 1 {2500V to 3200V A _____“" = —
E Ty =150°C _i_ I ——
- L1
0 50 100 150 200 250 300 350 400 50 75 100 125 150
Fuerage Forsard Current (A) Maxmum Alowabile Ambient Temperatre (*C)
Flg. ¥ - Foreard Powwer Loss Charactersics
= om T
= e~ f A4/ A
B B0 —1p
T g A0
E G — ﬁ';i A J( .} _ ‘a )
B | A LAY NG
A T ¥ir/ / o h
IE 100 RS Limit Frr b \;
a - P -Ll 22 i W
g 300 -J ! "{J 'l_mi.‘lllci.mlpmiod H‘i‘u—" —
Z 24
< SDI00N/R Serles Rk ____""' e
E (2S00 10 32000) L 25y ] ety |
E o Ty = 1507 T —

a W00 200 300 4 500 GO0 50 15 100 125 150

Average Forward Current (4] Maximum Alowabile Ambient Tem perature (*C)
FIg. & - Forsard Power Loss Characterstics
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International SD300N/R Series
TR Rectifier Bullstin 12081 rev. B 102
—  EEO0 -~ GROO
= " \AL ANy Raled Laad Condilion And Wit T "™ MMaximum Won Repettive surge Curent
2 niin Moy ot Vg AR Folowing Surge. £ G000 Versts PUks Train Duration,
g \\ INialTy = T) mazx. S fEm Initial Ty = Tj max,
T gmo0 NN HH- & 60 HI 000835 O rom 1T No Vokage Reapplied
iE-.- h‘. _F_,.--’ & B0 Hz 0001005 E [ [T} ratea vy Reappied
E ] z 48m L
z 2 40m h,
g 3800 i N ™
g E ER00 y ]
= 3000 = z0m : ‘-\
= E em e
o 2E00 i T T
g : £ zom - gy o
E 2000 [—S0300N/R Serles = 1em SO300N/R Senes P
oy il [}
o
U | & ol LTI
1 10 100 0.01 0.1 1
Murmnber O Equal Ampitucde Half Cycle Cument Pulses (NI Puk Tran Duration (5)
Fig. 9 - Maximum Mon-Repeliive Surge Cumenl Flg. 10 - Maxmum Mon-Repslive Suge Curant
10000
=
i A
o —T1=25"C,
o
o
§ 1000 Ty=T, max.—
g =L
[
g
m
g / f SOIONR Seres—
100 j
0.5 1 1.5 2 2.5 k] 15
Instantaneous Forsard Wokage (W)
Fig. 11 - Forward Vollage Diop Characknishes
1
]
B
(%] I
I | Steady State Vake:
= Riplc =011 KA
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International
TSGR Rectifier ST230S SERIES

PHASE CONTROL THYRISTORS Stud Version

Features 230A

B Center amplifying gate

B Hermetic metal case with caramic insulator
{Also available with glass-metal seal up to 1200W)

B International standard case TO-Z00AB (TO-93)
B Threaded studs UMF 374 - 16UNF2A or 120 M16x1.5

B Compression Bonded Encapsulation for heawy duty
operations such as sevars thermal cyeling

Typical Applications

B DC motor controls
B Controlled DG power supplies
B AC controllers

Major Ratings and Characteristics

Parameters ST2205 Units
(R 230 A
& T.: &85 C
IT.F!ME- 3a0 &
[ 8 50Hz 5700 A
il BOHz AT &
1%t & 50Hz 163 KAls
& B0Hz 149 Kals
LV — 400 o 1800 W
b typical 100 pE case style
TO-Z094AB (TO-93)
T i 4010125 C

-\
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International
TeR Rectifier

ELECTRICAL SPECIFICATIONS
Yoltage Ratings

WVoltage W aw Waaw . Max. repstitive W gy - Maximum non- lnmm! gy Max.
Type number | Code peak and off-state voltage repatitive p=ak voltages mT, = T, max
W v mé
4 400 500
il 00 S0
STZMS 12 1200 1200 0
14 1400 1500
16 1600 1700
On-state Conduction
Parameater STZ205 Units | Conditions
by M. averags on-stake current 230 A 180" conduchion, hall sine wave
M Casa lamperature BS C
IT_E”E__ Kax. RMS on-shals currant 360 A O i 78 C case amperalure
lrgyy  Max. peak, one-cyok 5700 t=10ms | Movolage
nor-repatiitve suge current 5aT0 b= B3ms | reapplied
A
4800 L= 10ms 100% '.F!HH
5000 b= &.3ms | reappllied Snusokal hall wave,
11 Mazimum 12t for fusing 163 L= 10ms Mo vollaoe Inial T, = T, max.
148 L= E3ms | reapplied
KAZs e
115 t=10ms | 100% Yog,
105 t = &3ms | reapplied
1341 KMazmum 1241 for Tusing 1630 Kade] t= 0.1 1o 10ms, no wiage Eapplied
Mgy LOW kel value of fhreshold
0.8z (TR T K by = 1% XX ), T)= T, miax,
vollage v A A
W p HIBN lBvel value of ihreshokd
o 008 (1= T8 T, = T, max,
vollage s
T Low k=wal vale of on-stale
0.68 ezl <l<xxl . 4T =T mat
skope reskslancs TiA| L1 L BN
me2
Mz High lawel value of orrsiale _ _
0.81 (1% T3 by, T, = T, max
sope reskslancs N
Wi, Max onshle vollage 1.5 Vo g TR0A, T, = T ma, | - 10ms sing pulse
IH Kaxmum holding current a0a
: : : ma | T, = 25°C, anods supply 12V reskstive load
I Max. (lypical) lalching current 1000 {300)
Switching
Parameter STZ05 Units | Conditions
diidt  Max. nondepstive raka o res Gake drive 200, 2000 Ir = 1ps
of fumed-on current 100 AMS )T, = T, max, anode vollage = 80% Vg,
Gaka cumrent 14, d1dl = 1A4s
by Typlcal delay fims 1.0 V- 0BT Vg, T) - 250
ps - - - F T Em
| T — . Iy = 300A, T, = T, max, didt = 20A/p5, W = 50/
q i dw/dl = 200Ps, Gale 0% 1000, IP = S00E
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Blocking

Parmamestsr ST2305 Units | Conditions
dw'dt  Mazimum crifical rale of rse of . .
500 WiIps | T, = T, max. inear o 80% raked W
off-slate vollage " CI e L
by MaZ peak reverse and off-slate _ , .
P leakage cument 30 ma | T, = T, max, mted VpnVny applEd
Triggerng
Parametar S5T2305 Units | Conditions
Poy,  Maximum peak gala power 10.0 T,= T, max L < 5ms
Pl Mazimum average gake power 20 " T,= T, max f = 50Hz, d% = 50
loy  Max peak posiive gate curent 30 AT =T, max, |FI = 5Ms
oy Maximum peak positive
gala woltage 20
Wiy, Maxmum peak negative Vo T Ty max IP = S
a 5.4
gale woltage
TYP. AR,
lor DG gata current requirsd 180 - T)=-40°C
I irigger =] 150 ma | T = 25°C Max. required gate tigger cur-
o . T,= 135°C ranl!voltage are ihe weslvalus
- which il frigger all unils 12V
Vo DCgata wllage requred 28 - T =-40°C anode-lo-cathode applled
1o Ircger 1.8 30 v T,= &%C
1.2 . T,= 125"
lan 0C gata current not o ingoer 10 ma Max. gata current! wollage nol o
T o ma irigger is Ihe max. value which
Vo, D gate vallage net to nggar 0.75 iy 1 il wil nalirigger any unil with ralad

Wy ANoUE-lo-cathods applisd

Thermal and Mechanical Specification

Parameter ST2305 Units | Conditions
T, Mz, operaling bamparature rangs -40 1o 125 -
Ty Max slorage lemparaluis range -40 1o 150
Hm_ Max thermal rasislEnca,
a 0o DCoperation
|urclionto cass
e KA
e WAL el tEsstees, o
0.04 Kounling surfacs, smooth, atand geased
cAsa o hea ik
T Mouriling forgue, £10% 3
Mon lubricaled hreads
(275
— Mm
24.5 (1bT-Inj
Lubricaled thraads
[210)
wi Approximale welght 2B0 g
Case slyle TO - 209AB(TO-93) Sea Culline Table
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ARy, - Conduction
{The fdioaing table shows the Increment of thermal esklancs RE: when devices oparalke al diferent conduclion anokes han OC)

Condudtion angle | Sinusoidal conduction | Rectangular conduction | Units | Conditions
180" 0.018 002 T, =T, max.
120" 0.019 0.0
o 0.025 o027 K
60" 0.038 0,037
30" 0,060 0.060

Ordering Information Table

. EEEEEEEEE

- Thyristor

- Essenfial part number

- 0= Converler grade

5 = Compression bonding Stud

- Voltage cods: Code x 100 =V, (Se= Voltage Rating Table)
- P =5tud base 16UNF threads

M = Stud base metric threads (M16 x 1.5)

i

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

W = Glass-metal seal {only up to 1200%)

None = Ceramic housing (over 1200

Critical dwdt: Mone = S00Wpsec (Standard selection)

L = 1000V psee (Special salection)

T
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International ST230S Series
TSR Rectifier Bulletin 125163 rev. B 01/84

130

— T T T T i 110
STZ305 Saries

Rine (DT =01 KAN
120 ] I

MEA AL

\ h, Conduction Angle m 100 ‘l.

cr 2305 Series
Ry (OC :-DIR..".I
120 1

o R [L13

-
I

ame Tempermature (*C)

Case Temparatr e[ "l

.

Aloww eble
g B
L~
'
jr
r

SR

H) 120 et
o g I e
o 50 100 150 200 250 ) o

Meximum

Maxmum Albwablke

Aveage COnstate Cument (A) Average On-state Curent. (A)
Fig. 1 -Curent Ratings Chamactarshcs Flg. 2 - Current Ratings Characleristics

350

L]
160" =)
300 120"
)
60"
o 30"

1

200 —RHEleV

1E0

[ |rh|1| e

| | | T
512305 Senes
T1=125"C

Meimum Average On state Power Loss (W)

a 50 100 10 200
Average Onstate Curent (A) Maximum Allzwable Ambient Temperature (*C)

Fi3. 3 -On-slate Powear Loss Characlarstics

450 S
DC A

400 160"

120"

J50 [r— g

i E0”
cal 0

250 | ——
snp JRME Limit &
Condu I| ||I" riod
150
- ] |_
2305 Saries

ST23 i
- T) = 125°C

. | 1 |

0 60 100 150 200 2E0 300 3E0 400 30 15 100 125

tate Powesr Loss (W)

WEr S0 E LIS

Mz mum A

Awerage Orestate Curant (A) Maximum Alcwrable Ambient Temperatura ("C)

FIg. 4 - On-slate Power Loss Characharstics
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ST230S Series International
Bulletin 126163 rev. B 01/04 TSR Rectifier

At Any Rated Load Condition And with = | Meximum Mon Repatitive Surge Curmant
ed W sked Folowanio Surde - .

£ Rated Vypy Ap pled Folowng surge. E 5e00 M Versis Pube Train Duration. Sontrd

g [ Inikied T = 125° g = | of conduction May Mot Ee Maintain

I N\ __L [~ @ EOHz 0.00B3 5 0 5000 — Initial Ty=1

"2 i S0 HE 0.0100 5 [ o voitage Reappliad

= = @ AS00 Rated Wy, Reappied

O 1 4] [ -

. 7 ™, \h

& 3500 k]

= = 3500

x z -]

' A O

e T =0 == 1 w2500 (=572 305 Sees o

_'E | STZ306 Series 5 e NN

sy I I L a 1T LT
1 10 100 (=N 1

Murnber OF Eouasl Amplituce HaF Cypcle Corrent Pulses ) Puke Train Duratian (s}

FIg. 5- Kaximum Mon-Repetiive Surge Current Fi3. & - Maximum Non- Repea lillve Surge Current

10000

P
X
HERRY

1000

STZ505 Saries

Instan taneous On -state Curren b A

Instentaneos Cn-stake '-."Dt-.'lC_IZ—' V]

Flg. ¥ - On-slata Woltage Crop Characleristics

iD= Operation)

Tament Thamalimpadanca i | - (KAW)

0.001
0.001 0.01 0.1 1 o

Squara Wawe Fub= Curation [s)

FiJ. 8 - Thermal Impedancs Z, - Charactensiic
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| tp = Ams

5 . tp=2ms
o M = A0V, tp = Tms
E: - [4) PGM = BWY, tp = 0.66TS
S 10} ey =)
4 (o) =
(4]
é —T
E —
i =11 | B &
h 1 T, i)
= ] : iz " 4
g I il 1
= - LI ||
P ) Tt ™t
0 I Dewice: STZ3I5 Sefles |F’:":|.“:'1“:'.'-".L."."1'.:":' by PGIAY)
0.oon a.m a1 1 10 100

Instantanecis Gate Cumet (A)

Flg. 8 - Gale Characlaristics
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