KEL

SEMICONDUCTOR
TECHNICAL DATA

KRA221~-KRA226

EPITAXIAL PLANAR PNP TRANSISTOR

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

FEATURES

|
\
- With Built-in Bias Resistors. !
<
- Simplify Circuit Design. !
- Reduce a Quantity of Parts and Manufacturing Process. \ } 1 * ] N [DIM] MILLIMETERS
- High Output Current :-800mA. Kﬂi i . g S
D —=f' | C 3.70 MAX
- D 0.45
| | E 1.00
‘ ‘ F 1.27
‘ | G 0.85
u | H 0.45
—d - H J 14.00£0.50
F K 0.55 MAX
L 2.30
EQUIVALENT CIRCUIT BIAS RESISTOR VALUES B @ M| 045MAX
. T 5 5 o N 1.00
ouT TYPENO. R1kQ) | R2(kQ) L 1. EMITTER
7 KRA221 1 1 2. COLLECTOR
3. BASE
KRA222 2.2 2.2
KRA223 4.7 4.7 TO-92
KRA224 10 10
O
COMMON(+) KRA225 1 10
KRA226 2.2 10
MAXIMUM RATING (Ta=25 )
CHARACTERISTIC SYMBOL RATING UNIT
Output Voltage KRA221 226 Vo -50 \Y,
KRA221 -10, 10
KRA222 -12, 10
KRA223 -20, 10
Input Voltage V, \%
KRA224 -30, 10
KRA225 -10, 5
KRA226 -12, 6
Output Current lo -800 mA
Power Dissipation Po 625 mwW
- KRA221 226
Junction Temperature T; 150
Storage Temperature Range Tsig -55 150
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KRA221~-KRA226

ELECTRICAL CHARACTERISTICS (Ta=25 )

CHARACTERISTIC SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT
Output Cut-off Current KRA221 226 loorr) Vo=-30V, V=0 - - -10 PA
KRA221 33 i i
KRA222
39 - -
KRA223 47 . .
DC Current Gain G, Vo=-5V, lo=-50mA
KRA224 56 - -
KRA225 56 - -
KRA226 56 - -
Output Voltage KRA221 226 Von) lo=-50mA, I=-2.5mA - -0.1 -0.3 \%
KRA221 - - -3.0
KRA222 - - -3.0
KRA223 - - -3.0
Input VVoltage (ON) Vion) Vo=-0.3V, Io=-20mA \VJ
KRA224 - - -3.0
KRA225 - - -3.0
KRA226 - - -2.0
KRA221 224 -0.5 - -
Input Voltage (OFF) V(orF) Vo=-5V, lo=-0.1ImA \V
KRA225 226 -0.3 - -
. Vo=-10V, lg=-5mA,
Transition Frequency KRA221 226 fr* - 200 - MHz
f=100MHz
KRA221 - - -7.2
KRA222 - - -7.2
KRA223 - - -1.8
Input Current I V=5V mA
KRA224 - - -0.88
KRA225 - - -7.2
KRA226 - - -3.6
KRA221 0.7 1 13
KRA222 1.54 2.2 2.86
) KRA223 3.29 4.7 6.11
Input Resistor R1 - kQ
KRA224 7 10 13
KRA225 0.7 1 1.3
KRA226 154 2.2 2.86
KRA221 224 0.8 1 12
Resistor Ratio KRA225 R2/R1 - 8 10 12
KRA226 3.6 4.5 5.5
Note : * Characteristic of Transistor Only.
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KRA221~-KRA226

Io - Vion Io - Vion)
KRA221 KRA222
0 oy ! - 2o V=03V
2 -300 [— Yo=Y 2 2300 — Vo=-0. B2
£ g
-100 # -100 ~
17 117
S I SO [/
-30 -
& [l Z /]
5 I 5 Il
=3 210 O -10 o) ==
) < B ) SHEH
© 5 2 o 5 =H
5 3 L 5 -3 LHT
2 &[] [ [Ta=25°C 2 el Jra=2sec
B Ta=-25°C = | T Ta=25°C
S - S -1 |
-0.5 -0.5 i
-0.3 -0.3 I
01 -03 -1 3 -10 -30 -100 -300 -1k 01 -03 -1 3 210 -30 -100 -300 -1k
INPUT ON VOLTAGE V(on) (V) INPUT ON VOLTAGE Vion) (V)
Io - Viorp Io - Viyorp
KRA221 KRA222
-5k Sk =
= 3k [—Vo=3V ~ 3k V=5V
el [1 1] 3 /11
2 m / , / = -k / / /
] / / ]
é -500 / H— E -500 / F—f
= -300 o ofH—of 2300 o T o
B S/ s g 2 sl | 5] |3
= I Il Ik = I N il
S & & 14 S L
= -100 J J = -100 / f /
: SESriss : ]
-50 / i / -50 | |
30 / I 30 / i
04 -06 08 -1.0 -12 -14 -16 -1.8 2.0 04 -06 08 -10 -12 -14 -1.6 -1.8 -2.0
INPUT OFF VOLTAGE V/(oFF) (V) INPUT OFF VOLTAGE V(oFF) (V)
Gy - Ip Gy - Ip
KRA221 KRA222
300 0
- V=5V - Vo=5V j———
— | —— — LA — N
5 100 — o 100 S S
Z Z
Z 50 e = 50 -z
O S
: oo s 2 : e
z A Ta=25°C z ES Ta=25°C
= <7 Ta=-25°C o <3 Ta=-25°C
> 10 ~ 10
5 =)
O o s
0 8
= a 3
1 1
-1 3 10 30 -100  -300 -1k -1 3 210 <30 -100  -300 -1k
OUTPUT CURRENT I (mA) OUTPUT CURRENT I (mA)
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KRA221~-KRA226

Io - Vion Io - Vion
KRA223 KRA224
=500 — -500 —
s 2300 — Vo=-0.3V . 2300 — VO:—O.3V
< <
g g Y
= -100 = -100
2 -50 i 4 At -50 ,
= 230 E -
z 7]/ = 30
2 [ = /
o 10 © 24 -10 YA
=) = HH =) S
© -5 SH O -5 SHHH
= _ | =~ _ I
2 3 = | [\ Ta=25°C 2 3 Sl ram2seC
N R et RN S
o i o H
-0.5 H -0.5 I
03 1 0.3 Il
01 -03 -1 -3 -10 -30 -100 -300 -lk 01 -03 -1 -3 -10 -30 -100 -300 -1k
INPUT ON VOLTAGE Vyon) (V) INPUT ON VOLTAGE Vyon) (V)
Io - Vyorr Io - Viorr
” ERAZ23 Sk ERAzz4
— 3k |—Vo=-5V _ e v - .
< 3k Vo = 3k |- V=5V
2 2
2 / o)
= -1k - 7 — -1k 7 7
Z. / / Z. / / /
-, -500 / f——F s 500 / / /
& -300 ot of 9 B -300 & o of
= s : / =) S ; / S
c s Sl L& o S p AR
5 iREE 5 g4
=¥ o ~
|y '100 7 T T = '100 7 T
D Ii / ) / ]
S f o f f
-50 i / i -50 i i i
30 / / I 30 / I
-04 -06 -08 -1.0 -1.2 -14 -16 -1.8 -2.0 -04 -06 -08 -10 -12 -14 -1.6 -1.8 -2.0
INPUT OFF VOLTAGE VoFF) (V) INPUT OFF VOLTAGE VoFF) (V)
G, - Io G, - 1o
KRA223 KRA224
300 3k
- Vo=-5V Pr= ] - Vo=-5V
) 100 — 5 o) 1k
.
% 50 S % 500
S 30 SELILE @ 300
= //// Ta=25°C =
Z o Z
& Ta=-25°C .
= / a E . / - ~
& 10 o 100 S=
3 S e Ta=25°C
S 5 S 50 Ta=-25°C
A 3 A 30
1 10
-1 -3 -10 -30 -100 -300 -1k -1 -3 -10 -30 -100 -300 -1k
OUTPUT CURRENT I (mA) OUTPUT CURRENT I (mA)
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KRA221~-KRA226

OUTPUT CURRENT Iy (mA)

OUTPUT CURRENT I ¢ (HA)

DC CURRENT GAIN G|

-500
-300

-100

-50
-30

-10
-5
-3

-0.5
-0.3

Io - Vion
KRA225

— Vo=-0.3V

Ta=100°C

-0.01 -0.1  -03 -1 -3 -10 -30 -100

-500
-300

-100

3k

1k

500
300

100

50
30

INPUT ON VOLTAGE Vo) (V)

Io - Vyorp
KRA225

Vg =sV /

I

] Ta=50 c

25°¢
=C 1]

Ta=.
—

T~

|
0 -02 -04 -06 -08 -10 -12 -14 -16

INPUT OFF VOLTAGE V(oFp) (V)

Gy - Io

KRA225
- V=5V

Ta=100°C

A .
e 5 e

g Ta=-25°C
7

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

OUTPUT CURRENT Iy (mA)

OUTPUT CURRENT I (mA)

OUTPUT CURRENT I ¢y (HA)

DC CURRENT GAIN G|

Io - Vion)
KRA226
300 [~ Vo=03V g
-100 /%/
-50 7
230
/i
-10 ¢
5 S
R Il [HINe Ta=25°C
3 el Tamz5°C
B I
0.5
0.3
20.01 01 03 -1 -3 -10 -30 -100
INPUT ON VOLTAGE Vyon) (V)
Io - Vyorp
KRA226
-5k —
3k - Vo=sv
LU
1 I I
7
-500 t7 -
-300 S—of-of
SN
~F— S
e
-100 : ]
I I I
1
-50 ] 17
230 | |
0 02 -04 -06 -08 -1.0 -12 -14 -1.6
INPUT OFF VOLTAGE VjoFF) (V)
Gy - Ip
KRA226
3k
- Vo =-5V
1k
500
300
Ta=100°C
= T
L—T \\\
100 =
T o0 =%
50 = Ta=-25°C
30
10
-1 3110 30 -100  -300 -1k

OUTPUT CURRENT Iy (mA)
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