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n. naNa1dl ZA%aanlianilad

t ¥
tilagqnduiaadfinasudazgalinh¥aivaan
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nv¥sdiliateaniiandas = 1000 x 100 = ;20 ¥ad
3 90
9. Wsedusanvandiauas
T4998U1 2051 ABS T MUATHISIRUBAN Ve ckas> = 220 Taaw
usa¥uoangadn Vocpeak> = 220 x,/2 = 311 2o

4' o ¢ ¢ o
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]
A. MUWIUTAUABUSIFUNiiaTaaM (Turns per Volt; Tc)

I1NA1519 n-1 nIMuAi¥ Tc = 2.5 Turns per Volt
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286400 MCR221-5
thru MCR221-7
IN6405 MCR221-9

G

. \
a x :

REVERSE BLOCKING TRIODE THYRISTORS

. . . designed primurily for half-wave & contro! applications, such
as motor controls, heating controls and. power supplies; or where-
ever halt-wave silicon gate-conuolled, solid-state devices are needed.

® Glass Passivated Junctioas with Center Gate/Geometry for Greater
Parameter Uniformity and Stability

® Small, Rugged, Thermowatt® Construction for Low Thermal Resis-
tance, High Heat Dissipation and D urability

® Blocking Voltage to 800 Voits

SILICON CONTROLLED
RECTIFIER

18 AMPERES RMS
S0-800 VOLTS

*MAXIMUM RATINGS r
Rating Symbol Vsiue Unit
Peak Repstitive Forward and Reverse Voitage VRRAM Volts
2N6400 VDRM 50
2N6401 100
. 2N6402 < 200
MCR22t-5 _ 300
2N6403 400
MCR221-7 - 500
2NB404 600
MCR221-9 : 700
2N6405 800
RMS On-State Current, Tc = 90°C IT(RMS) 16 “amps
Average On-State Current IT(av) 10 Amps
Fask Non-Repetitive Forward Surge Curcent ttsm 160 . Amps
{112 cycla, Sine Wave, 60 Hz,
T;=125°C .
Circuit Fusing . 12¢ 100 A
{Ty= -4010:+1259C, t = 1.0't0 8:3 ms)
Forward Pesk/Gate Power Pom 20 watts
Farward Aversge Gate Power PGLAV) 0S5 Wett
Forward Pesk Gate Current iGm 2.0 Amps
Operating Junction Temperature Renge T3 -40 to +125 oc
Storage Temperaturs Range Tig | -4010+160 °c
THERMAL CHARACTERISTICS
Characteristic Symbol Max Unit
Thormal Resistance, Junction to Cane Rgic 1.5 °cw

lTudomarI; of Motorola Inc.
* Indi JEDEC Regi Deta.

SEATING
PLARE

] 4
f_ H
Vo T

L sl
L BN o
STYLE 1 N

PIN 1. CATHODE
2. AN0OE
Y GATE
& ANDOE

i LI—’T-—’

Alt JEQEC dunewycus snd notes mply

HES

ml:ﬂ:l [ mAX]

1560 10625 |

{0380 | 0470 |

482 1 0140 /0190 |

14 | 0020 | 0045

i 3733] ovas (ot |

78 [ 0030 0110

% | 0750 |

i 012 [0045 |

[l 500 (07562 |

114 045 1.0 070 |

[ 493 933 | 01%0 0210

Q% 1581 Ype 10100100420 |

VT 200] 292 Too0 [0717]

081 13 [0026[0058

Y [ sas[ s o2 0]
CASE 22102

TOI0 AB
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2N6400 thru 2N6405, MCR221-5, MCR221-7, MCR221-9

ELECTRICAL CHARACTERISTICS (T¢ = 259C unies otherwise notwd |

Charactavistic Symbol i Tye Max Unit
*Pesk Forward Blocking Current . IORM - - 20 mA
1 (vp=Rated vprM @ T = 125%C) |
*Peak Reverse Blocking Current ¥ tRRM - - 20 mA
{VR = Rasted VRRM @ T = 125%€)
*Psak On-State Volitage 3 VTm - - - .7 Voits
tira = 32 A Peak,Puls Widih < §.:ms, Duty Cyeie < 2%}
*Gate Trigger Current (Continuous 3¢} IGT - 5.0 30 mA
{Vp = 12 Vde, R_ = 50 Ohms) ’
“Gote Trigger Voltage (Continuous de) Vgr Volts
{Vp = 12 Vde, Ri_ = 50 Ohrns) [ Toi= 26°C -~ 0.7 15
i Tc'= -40°C - - 25
" (Vp = Rated Vo, R = 50 Ohma) Tc = +125°C - 02 - -
*Hoiding Current - Y¢=28°C N - 6.0 40 mA
(Vg = 12 Vde)’ *Te = 240°C -~ - 80
Turn-On Time - 1.0 - H
{iym = 16 A, IGT = 40 mAde, Vp = Rated VpRm)
Turn-Ott Time 9 HS
ITM =16 A, Ig = 16 A, Vp = Rated VpRaM) Tc = 25°C - 15 -
: T 4= +125°C = 35 -
Critical Rate-of-Rise of Off-State Voitage dvidt - 50 - Vius
" (Vp = Reted VORM. Exponentis! Waveform) Tj=+125°%C

*indicates JEDEC Registered Data,

‘FIGURE 1 — AVERAGE CURRENT DERATING FIGURE 2 - MAXIMUM ON-STATE POWER DISSIPATION

2 T ——7 C® ] | 180°

§m ~ J‘ b ] =M T, 1289¢ o ‘/N"
] -] @ e .

PR RN . " 1CONDuCTIOK 30 a0 /7/ ,/
£ NN ~ L | | < 0 e | S YN V=
3 6t \\ e N [ z /ﬁ 7 v
] : i ]
am — ' NN TN : // / A |
= DU, W S, AL . w 6.0 - - T
3 we|—| . BN N S pd 1/
= ! . AN NN $40 / ./_‘%'_ b
= ! i H £ X = P >
- 104 ——= 4+ B '} B as -
8 : o |7 oot o |zo°§ . N <8 cRruqon

. : : L [ S

e 17025 30 9 50150 5 a0 88 % 10 25 10 80 50 66 .10 8080 10

1T1AV}. AVERAGE ON STATE FORWARD CURRENT (AMP) 11(AV} AVERAGE ON-STATE FORWARD CURRENT (AMP)
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: _ SERIES TIC116, TICiZ5
P-N-P-N SILICON REVERSE-BLOCKING TRIODF THYRISTCRS

msai’zéiﬁéi
d

)

b e 8Aand 12ADC e 80A and 10U A Surge Current

4

Yy * 50Vto600V o | MAX lgplof 20 mA

inechanical data

THE ANODE IS 1N ELECTRICAL CONTACT VI TH THE MOUNTING TAB
THE GATE TERMINAL IS CONNECTED O AP REGION

WECHANICAL INTEQLR GNGLABILITY OF 1)K, TICTIS 15e8
. FLASTIC PALKAGE WiTw TG 66 QUTLINE -~
Inis =OR 110N 0F LEAOS O

SRECGF FLaZ .

CATHODE —v ==

31
sl LEADS

LZGL UV “L9%LELL $ 1A IN NIL3ING

170 €6 DIME N SHINE] are som £ASE TEMPERA [UAE

0151 30x  camein 7 MLASURESENT POINT

ALU DIMENTONS ARE (6 NEHES

SEFES!

TiCiZ6]
| 7 Suifix | s 53
i A Suifix | a0
;

S Suffix

Regetitive Peak Off-State Voltage, Vphgm [Se2 Note 1)

92ZLI1L ¢ 11D1L STHUAS

1 : 3
: 05
: 20
i 200
Repetitive Peak Reverse Vaolage, VYRan : S0

Cantinuous On-Yiate Current at (or below) 70°C Casa Temoperaiure {See Ncte 2

Awverage On-State Current ' 2307 Conduction Anglaj at {or beic-x) F0°C Case Tomnsraters (322 Noe 3

&)

Suran rrrent {S2e Note 4) : 3t
e Currene {Pulse Widthi< '300 us)

Peax Gate Fawar Dissipatine (Pulse Width € 200 us)

(s

[

Average Gaia Power Dissipaiion iS22 Note 8}

Crerzting Case Tenperature Range =23 w A . °C

Temnaerature Ranae

rat72 /16 1nzh from Case for 10 Seconds

Thoe vaiuss ancly when tne athade resistance ‘:"GK = Ll

"hese vaiues epoty for cord s d< oreranon with resistive load. Ahove
be appiierd coatinuously under single-ohase, 60-Hz2, Lalfsi

sedingmo Sigure 3!

Thet uztis

E

4. This vaiue applies for one 60-Hz hait sine wave wnen the device is gperatnc 2t (Or S<.ow: F7ied vaiues CF 2204 reveias 200

Zn-s:ale cufrent. SUrge may be repeatac after the device has returaed to ofiginai thermal equilibrium,
Tis volue zonliee for e mext

sm averaging time of 16.6 ms,

N e v siaa e L s e a STEres O e

Texas IvsTR
INCOAPPORATED
POST OFFICE BOX %3;% = CAL.s .5 7. 1 71727

INENTE

M, o

T o3
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1553

elzsirizal gho-eerniztics 2t Y5 C eore te L : {uridess othienwise notzd
% PAR . TEST EDEUITIONS SERIES | MIN TYP Ma¥ junT
1 1
! Repetitive Feat. v : i A y r e | 5 i
N . = Roted VpRN -RGK = T ki Tes LAD'C Al A
| 'PRY ofrsiese Corrent 0TTR PR ¥ 4 ‘ m
H . Repetsive ivgirs. iV e # T Al 5 i ]
P =liEgec \ = ;
- T Cut H AN g 5 ! ‘ mA
iaT Geie Trper Curremt Vg = 8%, fy = 102 0, (gl = 20us i Al |4 20 | mAa
VaL =6V, KL =700, Rop=1k2, }
o LTI e Al 25 |
; Te= —89°C . . )
: 2
} VRA - . e =160 2, RGK = 1.k, i
P vVgT Ve iiage - P ek All S .5 \
. i 'Ixn(g) #0s
X Van - GV, FU=3c A, =
AA u’ (an 1 ROIAN R o 0.2
lp(glk?\)_us, Tc=110C
; VA =V, FZi © 1 kD, Initisting 1T =100 mA, " 7% !
iy Sogriig Current T =285 C o \ mA”
i
1 vz =6 M, Egk = 1 k2, Initiating 17 = 100 mA an 40 |
r F Il
J i “See.Noteb TiIC116 1.5 4
Y7, Peak On-Siate Votians - v
. it 212 AL See Note & TiC126 14
Crincat Raie ¢! Mise iV Ralt . 0 T 4 e i o Vi
ERTTIV = Raed vy, S FOT = A 100
of Oif-Siare Voitage | F g g $ % - ke
iirgrmal characteristics
SERIES | sSLirs !
PAFANETER TIC116 | T!C1zo | UNIT
MAX MAX
Rgyc  Junctnion-io-Cese Thermal Resistance 3 24 com
Rgja Juncuon-to-Free-Air Thermal Resistance 625 J 625

NCVE E: This pgrameter musi D€ measurec using pulise techniques. i,, = 300 us, duty cvcle € 2%, Voitage-sansing contacts, saparate from the

current-carrying contac:s, are locsteo within 8,125 inch from the device body.
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| - . SERIES TICN6, TIC126
P-N-P-N SILICON REVERSE-BLOCKING TRIODE THYRISTORS.

switching characterisiics at 25°C case temperature

r : PARAMETER ) TEST CONbITIONS . TYP UNIT
. . N Vaa =30V, R #260.: FRGK(eff) = 10022,
tqt Gate-Controlted Turn-On Time v -89 v JsliF ol _ 0.8 HS
Vaa = 3 Ru=6 Qi e
tq Cicuit-Commutated Turn-Off Time 2R i O,V' § 'R =104, 1 us
4 See Figure 2
PARAMETER MEASUREMENT INFORMATION
V2 o ~ B o T
Vi g N 3
N _ F T L
v 7 \ o-1-=20 -
INPY i
NPUT -&10% ¥y 5 W AR A, '
[ .
i g
tgr A
o tgr S 1
ouUTPUT ' 0% iy I
. ey, !
Vo ’{: { ~
1
] i .
=ik 1g
N WAVEFORMS

VOLTAGE WAVEFORMS

V Al =30V
AL Vaa=30v —
See Notes A, B, and C ‘Tl ouT- vy Menuar g Ry =
; ( e No
See Note D A=A e B Tstor j:fe o y See Nt F
Unaer Test T
: %) .
A Al

3 it RGK (et} i

_rL INPUT

I !
i - AoKiatn Monitet /\
! —
T—_o._ﬁ’ l I I'L, See Note €
R 7 . i i

01 a

| !
]
GENERATOR el e WS o
Yo Monitor , y - |
y ! Resistorj i .
‘ |
e ‘ g
TEST CIRCUTI Ganarator Synchronization |
’ - TEST CIRCUIT

FIGURE 1 —GATE-CONTROLLED TURN-ON TIME FIGURE 2=CIRCUIT-COMMUTATED TUF-RN-CFF TiME

NOTES: . Vin is Measured with gate and cathade terminals open,

. The inputwaveform of Figure 1 has the following characteristics: t, K <0 fis, t,, & 20 s,

A
8 .
C. Waveforms are monitored on an oscilioscope with the following characteristics: 1, & 14 ns, Ry 2 10 MQY, € € 12 pF.
O. Rgtetf) includes the total resistance of the generatof and the extarnal resistor.

€

. Puise generators for Vq and Vo are synchronized (0 orovide an anczae current waveform with

¢njflcusing charagteristics:
Ly = 50710 300, duty cycie = 1%, The puise'widths of Vi and Vz are & 10 js.
. [fesisior Rq is adjustedfor Igpy =10 A.

m

LE S el 3 SRS

TEXAS INSTRUM
INCORPOHORATED
POST OFFICE BOX S812 « DALLAS TSa.js 73721




INVERTER SCR s
8 TO 35 AMPERES

88

£ .

[GETY#E

Ci28

cize” | ci39

] e | e

[ ciaa

[ JEDEC TYPE

r =

| €238 c2a5]
Wl F &

ELECTAICAL SPECIFICATIONS

|an3649.53 Jandssese | -

{TvottiaE ReNGE [ 60600 | soeob. [ 500800 | 500800 | 50400 | 50-400 | 50080
FOAWARO CONDUCTION
i b s AL e e s [ fos [ s [ s [ =
1 KHz2 - 25 26 25 26 26 25
5 KHz - - 22 22 26 26 22
10 KHr - - 18 18 20 20 =
[ :a';‘ :::.::n':;rch. NOn-FepSITLive 50 250 200 00 200 200 02
=
13 Man 171 (or LugRS 1.5 o 27 220 165 165 165 165 - 168
Poac ::-:‘;n:n:::.mt:‘?v‘v;“mmu i 1e 1.0 1.0 10 v 1.7 12
tg+t, Tvosal turnon time {usec) — 3.0 R} A 3 31 3
Ma . turn-otf time @ roted Vorags snd 3 - _ - -
ta T, Gisec) 20V/umc seapplsd 0 b
© 200V /usec reappiind i £ 10 10 5 7/ 10 1%
dildt ?.::al:l‘:uuql-nu of on-state current o @ 100 100 <00 w - It
FT‘, Juaction operating tempersiure range (°Cl |40 1o 100 —40 10 100 | —6510 125 | 6510 125 |—5510 125 |-65:0 125 | 6512 "7
BLOCKING 1
1l .~ cuncal rete-of -tize of ofi-swie
vo 1808 exponential 10 rated V, - 0 200 200 200 200 2x
I deldt S an, rataa Ty AMluvect O M -
FIRING
[ :-:Grs:qg-ud M G.lffll'll to vigger {mA) ' x 500 500 500 560 453
© -40°C 40 80 - - - - -
@ 25°C 25 40 180 160 189 180 150
Vgr heu:.a:s-"qémm voitage to trigger (V) s _ <5 45 a5 . &n
@& —40%C 2.0 2.0 - - - ~ -
LI ERS 15 1.5 3.0 30 30 30 2¢
var :w'.\.u;’:qén'.d vottage o trigger (V) 0.2 0.2 i - - - -
@ 125°C - . - 0.25 0.25 0.25 028 23
VOLYTAGE TYPES
Repstnrs Pusk Fofward and Revarse Vohages
234F - C140F ClaiF
50 C124F 2235F — — 2N 3640 2N1E54 -
C120A CialA
100 C122a . 2%3;2 = = EN3ge0 ANIESE -
77aR C140B Cidi8
200 C1248 22253 - - 2N365) 23556 -
= c234C C140C TiaOC
200 cr12¢c ca35¢ - - 3852 | 2m3657 -
cl3aD C140D
a0 c12¢0 c2150 - - 2N3653
C224E | C13BE10 | C128E1C
00 c124€ c23se | c13sezc | Ciaeezo -
C234M | C13BMID | C333%4W0
bt Cr2am c23sm 1 | C138M20 | C139M20 -
700 C138510 | 139510
— = C138520| C139520 =
200 CI38N10 | CiSaNiD | B
- 7 C€138N20 | C139N2D
241(C235} -
PACKAGE CUTLINE NO. 230.2 242.3,4, 5, 107 107 107 107 107
L & 6iC236)
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SCR Commutating capacitors

SCR,
In staticinverters and choppers, thynstors are
turned oft by means of forced commutation. l P —
Forced comrnutation can be clasquf.pd in {wo . ! ] )
main calegones ¢ cmiv
. Selt commutation. . scr /1
. ) (>

2. Commutation by external mear

Fig ' s ommutation in a series

The commutatic
tant part of thes

P
- C D

Unlike conventional t
mutation capacitor i
compiex voitage wave fo
peak currents. As the life
a great extent depends on its
perature, the internal power dissi e F ~oa- m

be kept as low as possit his “calls " — \ i \ v

|
&

specialiy designed
series resist2

the vperau »
ot several ila iypical fitted
losses. iri hoocer

ﬂ‘IJEI'II‘VIEWIﬁWEI’lﬂ‘i
ammnmumawmaa



PO\;‘»/EP- ELECTRONIC CAPACITORS

PHH 481 . A BRI

Meztallized Polyoropviene

@ High charge angd
6 Alumirium czse
€ Low impedence

Appiication

Snubber znd commutiating cirguits.

T
ST ;'

Capacitance raage in uf = et 460 o . 05-25
Rated veltage [

Basig: data

Climatic c21ego
Capacitznice toie

Basic design

The winding is encapsu in hermetically sealeg alumi
operate the even o pacitor bein ct
lempeﬁ( u

ijum case. A built-in safety device

WEANS

’QW’WNﬂ‘immﬂ’TJﬂmﬁﬂ
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/'l POWER ELECTRONIC CAPACITORS

EREEA
bl PHH 481
Article table
Cr Dimensions Quanti _ &rticle code

in mm \\} . 1st block

_llF . Dmax Lma.

160 VAC 50 —60 Hz, 300 VD

4 30 L PHH 481HC7400K
5 30 : } i . PHH 481HC7E00v,
6 30 ' 81HA7800K
8 30 1H 481HATSOSK
10 30 481HAB100K
12 35 | 1 PHH 481HD812uUk
16 35 ; 60 481HD8160K
- 20 40 i g 70 ‘ L™ PHH 481HG3200K
24 30 - PHH 481HB8240K
36 35 H 481HEB360K
50 40 { 481HHB500K
50 45 PHH «81HKB00K

2 30 PHH 481MC7200X
3 30 55 PUH 481MC7300K
4 30 73 PHH 431MAT400K
5 30 PHH 481MA7500K
8 3 PHH 481MD7600K
7 81MD7700K
8 3{MD780CK

2] $G7200K
10 AG8100¥.
12 231MGE120K
14 35 S81MEB140K
16 35 80 iGs 20 ] PHH 481ME31680K
i8 35 1 80 115 ' 26 PHh 481MES18CK
) PO I e 130 'U
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POWER ELECTRONIC CAPACITORS
PHH 431

HRULFA

Current capability
When the case ternperature exceeds

A [8MS PHH 481
1€ r - T -
bof b el '
e ] ] : i
= i !20'.F | i
2 [ H #
10 ! ! 124 /
ci. o
8 —— l — i
6 i
! | | i i
N { r !
1T i
2 : ! f i
! H i , ! H .{ off , ah
9 ' { # -
-40 -20 c
il e
5
15'&- -
k 250‘»/@:;1'
A IRMS PH 400 o
1€ T T T 7 — —
W T TR
| |1 | ide !
12 4 R T B e - o 1 —
| ! | i J_.*l..r'- i
10 | i
1 i
8 s : .
! : ! { : ¥
§ ! : —
Al { i i
2 — ! : : : i i
B ; A A
0 o : Por Temp
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POWER ELECTRONIC CAPACITORS
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