SEMICONDUCTOR
TECHNICAL DATA

KEL

KRA221M~KRA226M

EPITAXIAL PLANAR PNP TRANSISTOR

HIGH CURRENT SWITCHING APPLICATION.
INTERFACE CIRCUIT AND DRIVER CIRCUIT APPLICATION.

FEATURES
- With Built-in Bias Resistors.

- Simplify Circuit Design. [t = - g—o | DM MILLIMETERS
0oy 1 H A 3.20 MAX
- Reduce a Quantity of Parts and Manufacturing Process. HJ\ [ — B | 430MAX
i) C 0.55 MAX
- High Output Current :-800mA. LI © D | 240%0.15
E 1.27
‘ (s F 2.30
¢ G | 14004050
-1 U H 0.60 MAX
J 1.05
L K 1.45
o A T ow
1 2 3/NI ¥ N 0.55 MAX
EQUIVALENT CIRCUIT BIAS RESISTOR VALUES | ' 2 —
oUT TYPENO. | RI(kQ) | R2(k Q) 1. EMITTER
o 2. COLLECTOR
KRA221M 1 1 + bast
KRA222M 2.2 2.2
KRA223M 4.7 4.7 TO-99M
KRA224M 10 10
O
COMMON(+) KRA225M 1 10
KRA226M 2.2 10
MAXIMUM RATING (Ta=25TC)
CHARACTERISTIC SYMBOL RATING UNIT
Output Voltage KRA221M~226M Vo -50 v
KRA221M -10, 10
KRA222M -12, 10
KRA223M -20, 10
Input Voltage Vi v
KRA224M -30, 10
KRA225M -10, 5
KRA226M -12, 6
Output Current Io -800 mA
Power Dissipation Pp 400 mWwW
- KRA221M~226M
Junction Temperature T; 150 C
Storage Temperature Range Tyie -55~150 T
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KRA221M~KRA226M

ELECTRICAL CHARACTERISTICS (Ta=25<T)

CHARACTERISTIC SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT
Output Cut-off Current KRA221M ~226 M IO(OFF) VO:-30V, VI:() - - -10 #A
KRA221M 13 ) )
KRA222M
39 - -
KRA223M 47 - -
DC Current Gain Gy Vo=-5V, [g=-50mA
KRA224M 56 - -
KRA225M 56 - -
KRA226M 56 - -
Output Voltage KRA221M ~226M Vooon) [6=-50mA, [;=-2.5mA - -0.1 -0.3 \Y
KRA221M - - -3.0
KRA222M - - -3.0
KRA223M - - -3.0
Input Voltage (ON) Vion Vo=-0.3V, [5=-20mA \Y
KRA224M - - -3.0
KRA225M - - -3.0
KRA226M - - -2.0
KRA221M~224M -0.5 - -
Input Voltage (OFF) VI(OFF) VOZ-SV, IO=-O.1mA A\
KRA225M ~226M -0.3 - -
. Vo=-10V, Ig=-5mA,
Transition Frequency KRA221M~226M fr* - 200 - MHz
f=100MHz
KRA221M - - -7.2
KRA222M - - -7.2
KRA223M - - -1.8
Input Current I V=5V mA
KRA224M - - -0.88
KRA225M - - -7.2
KRA226M - - -3.6

Note : * Characteristic of Transistor Only.
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KRA221M~KRA226M

Io - Viony Io - Vion)
KRA221M KRA222M
20 E N —oav } = o vo—oav
W FEvo—o ~ =300 [~ Voo
2 300 o Z A
g £
-100 # -100 ~
O 17 O 117
= -0 I/I/I/ : '38 /7 /
-30 -
é [l Z /]
& -10 S I I g -10 ) //
2 S 2 SHH
© -5 SH o -5 SH{
5 3 L 5 -3 LHT
2 el [ Ta=25°C g Sl Ta=25C
B Ta=-25°C 5 | T Ta=25°C
S - S -1 |
-0.5 0.5 i
-0.3 -0.3 I
-0.1 -03 -1 -3 -10  -30 -100 -300 -1k -0.1 -0.3 -1 -3 -10  -30 -100 -300 -1k
INPUT ON VOLTAGE Vi(on) (V) INPUT ON VOLTAGE Vion) (V)
Io - Viorp Io - Vyorp
KRA221M KRA222M
-5k Sk =
= 3k [—Vo=3V — 3k [ V=5V
< [ 2 /1]
2 i / , / =k / / /
/ ] / /
é -500 / / é -500 / / /
S -300 o o —of 2300 of o 1= o
2 S/ 1] g 2 s | g/ | &
= I Il A = 0 ) i
S & & 14 S L
= -100 J J = -100 / f /
. SEETiES : ==
-50 / i / -50 | |
30 / I 30 / i
-04 -06 -08 -1.0 -12 -14 -1.6 -1.8 -2.0 -04 -06 -08 -1.0 -12 -14 -16 -1.8 -2.0
INPUT OFF VOLTAGE Vi(oFF) (V) INPUT OFF VOLTAGE V(oFF) (V)
G - lo G - 1o
KRA221M KRA222M
300 0
- V=5V - Vo=-5V j———
— | —— — LA — N
@) 100 —— o) 100 LT \\
Z Z
Z 50 e = 50 -z
O 3
: oo s 2 : e
z N Ta=25°C z A3 Ta=25°C
= <7 Ta=-25°C o <3 Ta=-25°C
& 10 & 10
=) =)
o O s
O 9
A A 3
1 1
-1 3 210 30 -100  -300 -1k -1 3 10 <30 100 -300 -1k
OUTPUT CURRENT I (mA) OUTPUT CURRENT I (mA)
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KRA221M~KRA226M

Io - Vion)
KRA223M
-500 —
s 2300 [— Vo=-0.3V
<
£
-100
° -50 77
= -30
z /1]
z [
e~ -10 O =
=) < HH
o -5 S
= 3 \‘\“ |
2 | K[Ta=25°C
| _ ~go
E N ” Ta=25°C
o H
-0.5 H
0.3 I
01 -03 -1 -3 -10 -30 -100 -300 -1k
INPUT ON VOLTAGE Vyon) (V)
Io - Vyorr
” ERA223M
_ 3k |—=Vo=-5V
Z 3k o
>
g ) / /
= -500 / / /
~ , -
& -300 &L/ o
& S
: DR
e -100 J J /
) I /
)
-50 i f i
230 / / |
-04 -06 -08 -10 -12 -14 -16 -1.8 -2.0
INPUT OFF VOLTAGE VoFF) (V)
Gy - Io
KRA223M
300
- V=5V PE=s ]
1 Lt ~
o) 100 —
z .,
5 50 @4\@
= 30 N Ta=25°C
z o
E / Ta=-25°C
[~ 10
3
o 5
A 3
1
-1 -3 -10 -30 -100 -300 -1k

OUTPUT CURRENT I (mA)

OUTPUT CURRENT Ip (mA)

OUTPUT CURRENT I (uA)

DC CURRENT GAIN G|

Io - Vion
KRA224M

-500

— Vo=-0.3V

-300

-100

-50

-30

-10

L]

-5

-
~
Y ™~

Ta=100°C

3

—

a0

—
Vd
°

'
—_
=

03 -1 3 -10 -30 -100 -300

INPUT ON VOLTAGE Vyon) (V)

Io - Vyorr
KRA224M

-1k

V=5V /

-1k

-500 7

-300 /

Tasps.,

‘T\a*moa

T Ta=. 25 oc

—
T~

/

i
230 L

-04 -06 -08 -10 -12 -14 -l6 -1.8

INPUT OFF VOLTAGE VoFF) (V)

G
KRA224M

-2.0

3k

- Vo=5V

1k

500

300

1\
\
/

o
o3

100 )

50 Ta=-2

[
(@

30

-1 -3 -10 -30 -100 -300

OUTPUT CURRENT I (mA)

-1k
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KRA221M~KRA226M

OUTPUT CURRENT I (mA)

OUTPUT CURRENT I ¢ (uA)

DC CURRENT GAIN G

Io -

KRA225M

Vion)

-500
-300

— Vo=-03V

-100

-50
-30

-10

-5
-3

-0.5

™
™

S
™~

Ta=-25°C

Ta=100°C

-0.3

-0.01

-500
-300

-100

3k

1k

500
300

100
50
30

10

-0.1  -03 -1 -3 -10

-30

INPUT ON VOLTAGE Vi) (V)

1o -

KRA225M

V 10FF)

-100

Vg =5V /

25

°C
— |

| Ta=q,
] Ta=) S°C
Ta=.
L a=.

|

-02 -04 -06 -08 -1.0 -12

-1.4

INPUT OFF VOLTAGE VoFF) (V)

G

KRA225M

- Io

-1.6

- Vo=-5V

/]

ViV

-3 -10

-30  -100

-300

OUTPUT CURRENT Iy (mA)

-1k

OUTPUT CURRENT I (mA)

OUTPUT CURRENT I o (uA)

DC CURRENT GAIN G

Io - Vion
KRA226M
=500 — TT ~
2300 VO:—OSV I
-100 /%
-50 /1t
-30 7
-10 ¢
5 8 /
R I [HN- Ta=25°C
3 e Ta=-25°C
B I
-0.5
-0.3
-0.01 -0.1 -03 -1 -3 -10 -30 -100
INPUT ON VOLTAGE Vj(on) (V)
Io - Viorp
KRA226M
-5k =
3k |- Vo=5V
LU
I I I
] ] |
-500 . IF /
-300 th [ of
S )
S5 ,K}/
L L il
I ISTANS
-100 i i i
I I I
| | |
-50 1
230 [ 11
0 -02 -04 -06 -08 -10 -12 -14 -1.6
INPUT OFF VOLTAGE Vyorp) (V)
Gy - Ip
KRA226M
3k
- Vo =5V
1k
500
300
Ta=100°0
Eaa iR
— ~ON
100 S
=" \ Ta25°C —
50 Ta=-25°C
30
10
-1 -3 -10 -30 -100 -300 -1k

OUTPUT CURRENT Iy (mA)
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