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HAOPIN MICROELECTRONICS CO.,LTD.

Description

Glass passivated, sensitive gate thyristors in a plastic envelope, intended for use in general purpose

switching and phase control applications. These devices are intended to be interfaced directly to

microcontrollers, logic integrated circuits and other low power gate trigger circuits.

Symbol Simplified outline
Applications:
a K R @Q € Motor control
RSy
g @ € Industrial and domestic lighting
TO-252 ¢ Heating
¢ Static switching

Pin Description

1

Cathode Features
2 anode ¢ Blocking voltage to 600 V
3 gate € On-state RMS currentto5A
¢ Ultralow gate trigger current
TAB anode
SYMBOL PARAMETER Value Unit
- 400

VoRrm Repetitive peak off-state voltages gsgﬁg_?z 600 \Y%
1T (Rms) RMS on-state current (full sine wave) 5 A

| Non-repetitive peak on-state current 90 A

TSM (full cycle,Tj initial=25C)

SYMBOL PARAMETER CONDITIONS| MIN TYP MAX UNIT
. Thermal resistance - °
Rthj-c Junction to mounting base ) 3.0 Cw
Rthj-a Thermal resistance In free air - 70 - K/W

Junction to am bient
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Limiting values in accordance with the Maximum system(IEC 134)
SYMBOL | PARAMETER CONDITIONS MIN | Value | UNIT
Repetitive peak CR5AS-8 - 400 v
Veam reverse voltage CR5AS-12 600
I Commercial frequency,sine half wave, - 5
T(AV) Average on-state current 180° conduction.Tc=88"C
I+ qms) RMS on-state current - 7.8
Peak gate forward _
lem current 0.3 A
. Value corresponding to 1 cycle of half _
I’t I’t for fusing wave 60Hz,surge on-state current 33 A’s
It Surge on-state current 60Hz sine half wave 1 full cycle,peak - 90 A
value,non-repetitive
PG(A\,) Average gate power dissipation - 0.1 W
T, Junction temperature -40 125 C
Ts‘g Storage temperature -40 125 C
Peak gate power _
Pou dissipation 0.5 W

T,=25°C unless otherwise stated

SYMBOL | PARAMETER CONDITIONS | MIN | TYP [ MAX [UNIT
Static characteristics
lar Gate trigger current Tj=25°C,VD=6V,IT=0.1A 1 - 200 uA
Vg Gate trigger voltage Tj=25C,VD=6V,IT=0.1A - - 0.8 v
Vo Gate non-trigger voltage |  Tj=125°C,vD=1/2VDRM,RGK=220Q 0.1 - _ v
Vi On-state voltage Tc=25C,itm=15A,instantaneous value - - 1.8 V
l Holding current Tj=25C,VD=12V RGK=220Q - 3.5 - mA
loru Repetitive peak Tj=125°C,Vyn, applied,R, =220 0 i )

off-state current 2.0 mA
[y Repetitive peak Tj=125°C,V ey applied - - 2.0

veverse current
Dynamic Characteristics

Critical rate of rise of Vou=67% Voruman: TI=125C; )
Dyo/dt Off-state voltage Exponential wave form;R,=100Q 50 100 Vis
¢ Gate controlled turn-on I=10A; V5=V oeuman; 1s=5MA; i 5 ) s
gt time Dls/dt=0.2A/us

: Vou=67% Vorumm T1=125°C; ly=12A

t, Cfrfct‘.“t commutated tum- | yowoR L eppr o8 - 100 : us

ofrtime dv,/dt=2V/u s:R. =1k Q
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Maximum On-State Characteristics

Rated Surge On-State Current

10?2 100
5 = —_ a0
3 < bl
= 2 e = 80
= Tj=125°C & 70
2 L y 3 60
= ;,’ @
(&) 3 17 = 50
E 2 ’.’, @D 40 —
fJ:J 10“ ’I’ Tj = 25°C C:) 30 "'\-—."-\—u...
[ g T @ Tt
o 2 20
3 =]
2 = 10
101 o
0.6 1.4 2.2 3.0 3.8 4.6 100 2 3 45 710 2 3 45 7102
On-State Voltage (V) Conduction Time (Cycles at 60Hz)
Gate Characteristics (I, 1l and 1II) Gate Trigger Current vs.
102 == Junction Temperature
7 e
= 103 . —
g = 7 ] Typical Example
Vaem = 10V e _—
= 2 ﬁ o = IraT
= q01 [E) &7 3 IRGT I
s 7 X N Pem = 3w 2R TS
& 2 PGAV) o ol S§§
=] 3lver = 1.5V RS =0. 3w T Ix"lom = 2A == 5 —
= HLUITS o zlz % [Orems ~
3 10 - - glg “F
] 7 IFGT | 5|5 g B S
5 ZIRGT | ]l p: %
] = el S 25 b
2 < 2.2 2
1641 ] | ! | [Vebp = 0.2V |;} Z
@le 4o
10" 23 57102 23 5710° 23 57104 3|8 60-40-20 0 20 40 60 80 100120140
Gate Current (mA) Junction Temperature (°C)
Gate Trigger Voltage vs. Maximum Transient Thermal Impedance
= Junction Temperature Characteristics (Junction to case)
o
poe 103 - — =
2 7 Typical Example E .0
b : S
| g L 32
O =
= |8 : & =28
nin = 1
== —— 2. 24
gle "% — = 20 <
gE 7 S . o
2= 4 = 1.2
e o 3 |
S S = 08
K== B )
= 2 0.4
ola 10 & 5
(C_g (C_P) -60-40-20 0 20 40 60 80 100120140 = 10-1 23 57100 23 57101 23 57102

Junction Temperature (°C)

Conduction Time (Cycles at 60Hz)
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Description
Maximum On-State Power Dissipatior Allowable Case Temperature vs.
3 RMS On-State Current
= 74 160
E 71 A Curves apply regardless
= o / 140 } of conduction angle
=2 6 | 360° Conduction 7 =)
3 Resistive, y, — 120 =y|
Z 5 tinductive loads 2 100 —
s g
5 7 g =0
(=
& 2 74 S eof
@ P / @©
o = 40 |
o (] 360" Conduction
= 1 20 | Resistive,
© 0 inductive loads
0o 1 2 3 4 5 6 7 8 O~ 2 3 4 5 6 7 8
RMS On-State Current (A) RMS On-State Current (A)
Allowable Ambient Temperature vs. R i
= epetitive Peak Off-State Current vs.
RMS On-State Current % Junction Temperature
160 - T : b 105 : - T T
Natural convection 2 7 | Typical Example
=) 140 MNo Fins E — | St
s Curves apply regardless (& g 3 Vi
- 120 P~ of conduction angle 1 il i 2 A
= \ Resistive, inductive loads == /
£ 100 I~ 1e; 4
© N = | e 7 5
g 8o s E|E 5 7
5 s 3|3 3 /
= 60 A o |2 £ 7
5 ~N A /
= 40 5 5 5
E \ = | 3 /’
20 F|E 5 v
a |a /
o] == 102
0O 02 04 06 08 1.0 1.2 1.4 1.6 g § -60-40-20 0 20 40 60 80 100120140
RMS On-State Current (A) o lee Junction Temperature (°C)
Holding Current vs. Latching Current vs.
Junction Temperature Junction Temperature
102 I I T . o 10; T T T T T ]
= + +
7 | Vo =1 1 5 $§_ g'_}Typlcal Example }
. 2 Distribution = 3 \ | | | ]
P p = = 2 Distribution™ 77 T T —T—1
F. T T e S 1 1 T i
= £ 102 = il
o - ﬁ.?‘;f Typical Example = e e - Typical Example
§ % é g 5 7 ' -
E s L A 3 3 i e
(&} 3
= ] A = i ] Z
=] 4 ] < S 7 o] - =
= 3 5 5 4
2 3
— 2
100 103 2 0 680 80 100120140
-60 40-20 0 20 40 60 80 100120140 —60-40-20.0 20.4
Junction Temperature (°C) Junction Temperature (°C)
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—-60-40-20 0 20 40 60 80 100120140

0
101 23 57102 23 57103 23 57104

Description
?raal;ova_lr_ Vollagat Vs Breakover Voltage vs
unction mperature % i
= SRR = Rate of Rise of Off-State Voltage
g 160 T — = 160
s Typical Example = Typical Example
% 140 % 140 Ti = 125°C E
. 2|z W
Sl@ 0 Se = ]
nln = TRED 100 - 1l Quadrant +—
SIS 5|8 i
5 el S| 80 N
2= b
22 s0 \
S|s zs °° \
fa]
E 2 40 % = 40 | Quadrant —f\
g g\-') 20 == \""-—__
=1k=] TS 20
- e |
W | o = | =
oD 0 2\2
o (@

Junction Temperature (°C)

Rate of Rise of Off-State Voltage (V/us)

Critical Rate of Rise of Off-State

Commutating Voltage (V/us)

MW B~

107

MWk~

100
ZI

Commutation Characteristics

Main Voltage Time — _ Typical Example
3 (dvidt)c Vo- Tj=125°C
Main Ct_lrrentlI (diidtic ~ |T_= A8
. i - - T=500us
Time = vp = 200V
f=3Hz
A
N 1] |
"\ | T B |
= h Y I Quadrant —]
[— Minimum N \
| — Characteristic N A
Value o \\
Il Quadrant "'~L
oo 2 3 45 710 2 3 45 7 102

Rate of Decay of On-State
Commutating Current (A/ms)

%100 (%)

Gate Trigger Current (tw)

Gate Trigger Current (DC)

-
wam\l%

-
=]
n

N WAt~

10!

Gate Trigger Current vs.
Gate Current Pulse Width

N\ I | I_,_Ty[:;icall Elxa.mfale_
—c—1 IRGT I
-,
/ B
| IRGT I h,

A N

— IFGT |

100 2 3 45 7100 2 3 45 7102

Gate Current Pulse Width (us)
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MECHANICAL DATA

Dimensions in mm
Net Mass: 0.45¢g

TO-252(DPAK) s

CASE 369C
ISSUE O

—T—] SEATING
PLANE
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SOLDERING FOOTPRINT*

6.20 3.0
0244 | 0'118|»
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o101

T ]

A
o]
o

o,
- [
[}
o

0.063

1.6 6.172

L J. 4

SCALE 31 {

NOTES:
1. DIMENSIONING AND TOLERANCING
PER ANSI Y14.5M, 1982
2. CONTROLLING DIMENSION: INCH

MILLIMETERS
MIN_| MAX
A [ 597 22
B [ 635 | 673
c 4 18 | 238 |
oeo [ 085 |
E 0,46 58
F 0.04 14
G 0,180 BSC 458 BSC
H | 0034 [0040 | 067 [ 101 |
0018 J0023 | 046 | 058
0102 | 0114 | 280 | 289
L | 0080 BSC 2 28 BSC
R 10180 0215 57 | 545
0025 | | 063 | 101
U |0020 | —- 51| —
v 0035 |0050 89 | 127
Z o155 | — 83 | ——
STYLE 6!
PIN 1. MT1
2. MT2
3. GATE
4. MT2
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