KEL

SEMICONDUCTOR
TECHNICAL DATA

KRA316E~KRA322E

EPITAXIAL PLANAR PNP TRANSISTOR

SWITCHING APPLICATION.

INTERFACE CIRCUIT AND DRIVER CIRCUIT APPLICATION

FEATURES
+ With Built-in Bias Resistors. DIM | MILLIMETERS
. 3 . i G A 1.60£0.10
- Simplify Circuit Design. B 0.8520.10
+ Reduce a Quantity of Parts and Manufacturing Process. 4 & 0.70£0.10
D | 02710.10/-0.05
E 1.6010.10
G 1.00£0.10
H 0.50
[ 0.1320.05
EQUIVALENT CIRCUIT i '
8] I
OUT T PE NO. RI(kQ) | R2(kL) L= ﬁJ‘
T KRA316E 1 10
KRA317E 2.2 2.2 I EMITTER
2. BASE
KRA3I18E 2.2 10 S BOTTHETOR
KRA31 E : 7 10
Q
COMMON(+) E 10 s 7
¥ il ESM
100 100
MAXIMUM RATING (Ta=257)
CHARACTERISTIC RATING UNIT
Output Voltage -50 \Y
KRA3 -10 5
KRA317E ¢ -12 10
KRA3I18E o ° -12°5
Input Voltage KRA3I E =20 7 A%
KRA320E 0 -30 10
KRA321E -0 15
KRA322E -0 10
Output Current o -100 mA
Po er Dissipation Pp 100 mW
KRA316E~322E
Junction Temperature T 150 T
Storage Temperature Range T -55~150 T
Marking
MARK SPEC Type Name
T PE KRA316E KRA317E | KRA318E | KRA31 E | KRA320E | KRA321E | KRA322E _ /
I/ \\ \l/_\‘l
MARK P2 P P5 P6 P7 P8 P N AN
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KRA316E~KRA322E

ELECTRICAL CHARACTERISTICS (Ta=257)

CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP. | MAX. | UNIT
Output Cut-off Current KRA316E~322E Toworr) Vo=-50V, V=0 - = -500 nA
KRA316E Vg=-5V, [g=-5mA 33 - -
KRA317E Vo=-5V, [5=-20mA 20 = 2
KRA318E Vg=-5V, [g=-10mA 33 . z
DC Current Gain KRA3I19E G, Vo=-5V, [g=-10mA 30 - -
KRA320E Vg=-5V, [g=-10mA 24 < <
KRA321E Vo=-5V, [g=-5mA 33 - -
KRA322E Vo=-3V, [5=-5mA 62 - -
KRA316E Io=-10mA, [;=-0.5mA 5 = 03
KRA317E [o=-10mA, [;=-0.5mA - -0.1 0.3
KRA3I8E lo=-10mA, [;=-0.5mA “ = 03
Qutput Voltage KRA319E Voon [o=-10mA, [=-0.5mA 2 -0.1 -0.3 v
KRA320E Io=-10mA, [=-0.5mA - 01 03
KRA321E [p=-10mA, I[}=-0.5mA . 0.1 -0.3
KRA322E Io=-5mA, [=-0.25mA - 01 03
KRA3I6E V=-0.3V, I5=-20mA - -0.98 43
Vo=-0.3V, I,=-20mA = -183 | -3
Vo=-0.3V, I5=-20mA - -1.22 -3
Input Voltage (ON) Vo=-0.3V, [o=-20mA = -1.76 955 A%
Vo=-0.3V, I5=-2mA 2 B 3
Vo=-0.3V, Ip=-2mA - 39 =z
Vo=-0.3V, Ip=-1mA - -1.64 -3
-0.3 -0.63 -
-0.5 -1.15 -
KRA318E -0.3 -0.67 -
Input Voltage (OFF) KRA3I9E 5 V, [,=-1002A 03 | -082 - \%
KRA320E a 0 -0.8 -1.68 -
KRA321E -1 -3.09 -
KRA322E -0.5 -1.17 -
Transition Frequency KRA316E~322E fr = 250 a MHz
KRA316E y . 4 70
KRA317E o . N 38
KRA3I8E & - - -3.8
Input Current KRA319E I Vi=-5 / - -1.8 mA
KRA320E . = -0.88
KRA321E 5 = -0.16
KRA322E - - -0.15
KRA316E 0.7 1 1.3
KRA317E 1.54 22 2.86
KRA3I18E 1.54 2.2 2.86
Input Resistor KRA319E R1 - 3.29 4.7 6.11 kQ
KRA320E 7 10 13
KRA321E 329 47 61.1
KRA322E 70 100 130
KRA316E 8 10 12
KRA317E 0.8 1.0 1.2
KRA318E 3.6 4.5 59
Resistor Ratio KRA319E R2/R1 - 1:3 2.1 2.6
KRA320E 0.37 0.47 0.57
KRA321E 0.17 0.21 0.26
KRA322E 0.8 1.0 1.2
Note : * Characteristic of Transistor Only.
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KRA316E~KRA322E

ITo - Vyion Io - Vion
KRA316E KRA317E
-100 T — -100
~ _50 = —~ -50 T i / T
g 230 %/’ g = il
k= e /,
= - -10 /1
% 10 / z 5 /11
= 7o g 3 ) Ta=25C
g - i Ta=25°C = e [T 111 //ﬁn—-wc ,
O -3 T o[ Ta=-25°C O Ta=100°C
e Ta=100°C |8 i 1 # L]
] =2 1
= i e H
5 E = p
S 5 [T 3 03 RN I l 111
-0. - V=02V Vo=0.2V
0.3 L 0.1 2
-0.1 0.3 = 43 -10 0.1 0.3 4 3 -10
INPUT ON VOLTAGE Viony (V) INPUT ON VOLTAGE Vyon) (V)
Io - Vi Lo - Viorr
KRA316E KRA317E
-3k -3k
3 =
> -1k _ ] o -1k / |
= -500 R | =500 |
E 300 P f = |
: : Z 0 o ofo
5 Sk & o: Sfhals
LA { [ L !
= e &4 / Sl a4
= -100 / - -100 S E—
S I i | | ! I
e =0 ' II fl ' ll JI ' n‘l |
o | — Vo=5V ; ] | Vo=V
0 -02 04 -06 -08 -1.0 -1.2 -14 05 -10  -15 20 25 30
INPUT OFF VOLTAGE V1(0FF) (V) & 7S HT iFF VOLTAGE Vi(oF) (V)
Gy - To G; - Io
KRA316E KRA317E
200 | 100 S
“QoC TN ’;
— '('A’X 5:0 /‘—‘---..._:\ - 50 ]
© 100 K S
Z —5°C Z 30 ¢
= e < S A
= Lz e YN
5 50 ///// il 5 /2/ Ta=25°C
& &’ x A% | || Ta=-25°C
=4 30 o4 10 —
3 )% 3 =
Q ¥ 9 5
a 7 a //
Vo=-5V ek
10 2
-1 3 -10 -30 -100 -1 -3 -10 -30 -100
OUTPUT CURRENT 1 (mA) OUTPUT CURRENT I (mA)
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KRA316E~KRA322E

ITo - Vion Io - Vion
KRA318E KRA319E
-100 -100
g -50 S e g -50 o
£ 30 - . g -30 —~
© REl ° /
: 74 ) /)
= -10 i/ z -10 Z 77 o
& [ Ta=25°C 5] AS Ta=25°C
g -5 T Ta=-25°C & 5 7470 Ta=25°C
2 3 ] = 3 [/
- Ta=100°C [ | » Ta=100°C rr
= | g [l
=W =%
= 2] = -1 1
= i = ' |
o - / = bk -
-0, . Vo=0.2V -0. ] Vo=02V
03 i g 03 L
0.1 03 | 3 -10 -0.1 0.3 -1 3 -10
INPUT ON VOLTAGE Vyony (V) INPUT ON VOLTAGE Vony (V)
Io - Vio Io - Viorr
KRA3I8E KRA319E
3k T 3k 7
€ / g
5 -1k / = -1k i /
= 1 e i A
E -500 - % -500 t_ I
& -300 vf—ofo -300 llefof
s -k $ [ e
=, Ell QL& shodel g
z 100 : 0
= | i) | | { |
5 - / -]
S = ‘ S i
V=35V Vo =5V
&5 T o - 0
0 02 04 06 08 -10 -12 -14 06 08 -1.0 -12 -14 -1.6 -18
INPUT OFF VOLTAGE VyoFF) (V) &/’ FF VOLTAGE Vyorr) (V)
G 1 - I 0 G | I (6]
KRA3ISE KRA319E
200 200
L—T T~ "‘“\\
_ L —T “\\ _ /““'\. N
<) 100 li ) O 100 SRy 1 R
z o A z G A T i [
< & A5 < & l
= 50 PGPt i - 50 <A
Z /] / Ta=25°C = 74 Ta=25°C
= Sz Ta=-25°C = ¢ Ta=25°C
=~ 30 o 30 7
= = /
: y 4 s |
o &) /4l
= 7 74
Vo=-5V Vo=-5V
10 10
-1 3 -10 -30 -100 -1 3 -10 -30 -100
OUTPUT CURRENT I (mA) OUTPUT CURRENT Iy (mA)
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KRA316E~KRA322E

lo - Vion Io - Vyion
KRA320E KRA321E
= -30
=) 3 E //
E 0 7z - 10 | | B4
° / ' 9 i i i
5] // e i
Z -10 =i ZH 7= 1 z -5 /
E_»"] 7] Ta=25°C gj / /| Ta=25°C
= 5 /] a & -3 e
5 17 /Ta=25°C 5 / / Ta=-25°C
O -3 Ta100° O
e a-lo0°c [| PP = L.
= 5 Ta=100°C
= A / / / = -1 1
= =i 5]
S - - S s I
5 Vp=-0.2V | Va=-0.2V
-0.3 I l .03 I / | o
0.1 0.3 -1 5 -10 -1 - -10 -30
INPUT ON VOLTAGE Vion) (V) INPUT ON VOLTAGE V 0N (V)
Ig - Io - Viorm
o KRA320E 5 KRA32IE
S L AN 7
=) / / /
E -500 j’ ," 2500 /
. y . |
-300 : e -300 o oH o
& $ g8 2 ol 3
o & N B v e
5 g | & < / =t 8
= -100 / / -100 / et
3 / / /
-50 / / i / / | =
-30 / / / / / - Vo=sV
08  -12 16 20 : : 0 6 20 30 40 50 60
INPUT OFF VOLTAGE V oFF) (V) J/’ FF VOLTAGE VjoFr) (V)
G - Io G - lo
KRA320E KRA321E
300 2l 200
L~
— & L
- 100 | g 100 =
Z 5 l I A
3 s T ///4’.
= 50 5 = 50 > -
= g z [ & f—. Ta=25°C
E 30 /\Q“ ///' Ta=25°C Y, g — Ta=-25°C
= ¥ Ta=-25°C o 30
: 7 e
O @)
=y
= 10 / 7
Vo=-5V Vo=-5V
5 10
0.5 1 3 10 30 100 -1 -3 -10 -30 -100
OUTPUT CURRENT I (mA) OUTPUT CURRENT 1 (mA)
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KRA316E~KRA322E

Io - Vion
KRA322E
-100
= -50 I Tl I -
E 30 ) 7/
o 2
= 7
= ’ A2 Ta=25°C
2 -5 /, Ta=-25°C
= 3 /e
- Ta=100°C [ //
- /]
ay
5 -1 ey
0.5 [N B
I 1 I Vo=-0.2V
0.3
01 03 -1 3 10 30 -100
INPUT ON VOLTAGE Viony (V)
Io - Viorr
KRA322E
3k
o -1k
% -500
& -300
>
Q
()
5
= -100 / _ _
= / |
= -50 / I
/ | V=5V
30
06 08 -10 -12 -14 -16 -8 -20 0
INPUT OFF VOLTAGE V(0FF) (V) 0/5 a
Gy - Ip
KRA322E
k
& 500
z
= 300 o = I
e G
S w1
z / A\ Tas25°C 3
= Ta=-25°C
g 100
-
@]
@)
g 50
Vo=-5V
20
-1 3 -10 30 -100
OUTPUT CURRENT I, (mA)
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