(RN1414)

RN1414, 1415, 1416

~ RN1417, 1418

SWITCHING, INVERTER CIRCUIT, INTERFACE CIRCUIT

AND DRIVER CIRCUIT APPLICATIONS.
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¢  With Built-in Bias Resistors 152883 -
e  Simplify Circuit Design ot %7
~ @ <
® Reduce a Quantity of Parts and Manufacturing Process E it 1
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® Complementary to RN2414~RN2418 ° |
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EQUIVALENT CIRCUIT AND BIAS RESISTOR VALUES ! - T
T
C TYPE No. | R1(kQ)) | Ra(k{}) i
1. BASE
Ry j’ RN1414 1 10 5 2. EMITTER
-MINI 3. COLLECTOR
B . RN1415 2.2 10
~ l RN1416 47 10 JEDEC TO-236MOD
B RN1417 10 47 EIAJ 5C-59
RN1418 47 10 TOSHIBA 2-3F1A
Weight ; 0.012g
MAXIMUM RATINGS (Ta =25°C)
CHARACTERISTIC SYMBOL RATING |UNIT
- Vi V 50 \
Collector-Base Voltage RN1414~1418 CBO
Collector-Emitter Voltage VCEO 50 v
RN1414
RN1415
Emitter-Base Voltage RN1416 VEBO \'4
RN1417 15
RN1418 25
Collector Current Ic 100 mA
issipati P 200 \'id
Collector Power Dissipation RN1414~1418 C m
Junction Temperature Ty 150 °C
Storage Temperature Range Tstg ~55~150 °C
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RN1414, 1415, 1416

RN1417, 1418
{RN1414)
ELECTRICAL CHARACTERISTICS (Ta = 25°C)
CHARACTERISTIC SYMBOL | TEST CONDITION | MIN. | TYP. [ MAX. | UNIT
Collector Cut-off RN1414~1418 Icgo |VeB=50V, Ig=0 — — 100 | nA
Current RN1414~1418 | Icgo |VCE=50V, Ig=0 — — | 500 | na
RN1414 VEB =5V, Ig=0 035 | — | 065
) RN1415 VEB=6V, I[g=0 037 | — | o071

Emitter Cut-off RN1416 IgBo |VEB=7V, Ig=0 036 | — | 0.68 | mA

Current s
RN1417 VEB=15V, Ig=0 078 | — | 148
RN1418 VEB=25V, Ip=0 033 | — | 063

DC Current Gain RNl;;t;:, 18 hFE VeE=5V, Ic=10mA :g : —

St o |RN1414~1418 | VCE (sat 1o brmn — | 01| 03| v
RN1414 06 | — 2.0
RN1415 0.7 | — 2.5

Input Voltage (ON) RN1416 | VI(ON) 1\; Cf;fiv’ 08| — | 25| v
RN1417 15| — 3.5
RN1418 25 | — | 100
RN1414 03| — 0.9
RN1415 03 | — 1.0

Input Voltage (OFF) |  RN1416 | VI(OFF) ;;Cfoim 03| — | 11| v
RN1417 03 | — 2.3
RN1418 05 | — 5.7

Transition Frequency| RN1414~1418 fp Vee=10V, Ig=5mA | — 250 | — | MHz

g‘;l;::;f:n?:tp“t RN1414~1418 | Cop ;’ffMéfv’ Ig=0, — | 30 60| pF
RN1414 07| 10 13
RN1415 154 | 22| 286

Input Resistor RN1416 Ry —_ 3.29 47 | 6.11 | kQ
RN1417 7.0 | 10.0 | 13.0
RN1418 32.9 | 47.0 | 611
RN1414 — 01| —
RN1415 — lo022]| —

Resistor Ratio RN1416 Ri/Rg — —_ 0.47 —_
RN1417 — | 2183]| —
RN1418 — 47| —
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(RN1414)
RN1414 Ic - Vi(ON)
100
2 ol
z 20 -
) 7
& /
10 = =i,
¥
E 5 1 Ta =25'C
3 i Ta = -26°C
s 3
Ta=100"C
5
g ! 1t COMMON
51 1 EMITTER
" VeE=0.2V
0.1 03 06 1 3 5 10
INPUT VOLTAGE Vion) (V)
RN1416 Ic - Vi(ony
100
% ov
~ " g
30
L2 /7
£ 1 A
o ll7llL
& 71
3 5 [’ ,’ Ta=25°C
3 o gge
g B I,I/ Ta=~26"C
5 Ta=100°C I]
[ 5]
3 1 { 4
Q f f COMMON
s f 1 EMITTER
- 1 Vg =02V
0.3 lim!
03 05 1 3 5 10
INPUT VOLTAGE V[(ON) (V)
RN1418 Ic - VioN)
3 /4
E Vi
o 10 Z
- 7 {7
l
g /
?, 3 /l[ Ta=25C
z L+ Ta=~25°C
o T.=1oo°c/ M
B
2 1
<] F
2 H COMMON
O s = ,' EMITTER
VOE=0.2V
03 I 1 CE
1 3 5 10 30

iNFUT VOLTAGE Viion) (V)

COLLECTOR CURRENT Ic (mA)

COLLECTOR CURRENT Ig (mA)
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RN1415 Ic - ViioN)
100 r
=
50
30
)
777
& r i
| ——, , II ~Ta=25C
8=
3— / /'r.= -25°C
! R COMMON
05 " EMITTER
: V=02V
0.3
0.3 0.5 1 3 5 7
INPUT YOLTAGE VI(ON) (V)
RN1417 Ic - VI(ON)
100
Qv
DAY
10 —— ,,/
v A 4
v A A
5 7 1a=25c
3 / 154}; Ta= - 25°C
ydlldlE
! F——F COMMON
05 f 1 EMITTER
H I VcE=02V
0.3 1 |
07 1 3 5 10

INPUT VOLTAGE VigN) V)



RN1414, 1415, 1416

-
RN1417, 1418
(RN1414)
RN1414 Ic - VI(OFF) RN1415 Ic - VI(OFF)
5000 5000,
~ 3000 ~ 3000 r
3 l 3 /
~ y
2 ) /
1 9 y T 1000 T T 1
£ 1] g s
z H—F : T
E 500 I’ 1 ‘, E 500 ’,
Ta=26°C
a 300 l ’/ Ta=25C 1 8 300 Ta=100°C T:x: —2°C
S Ta= —25°C —1— 2 A
5 Ta=100°C / 5 / l’
100 : 1 g 100
3 ] t 1
8 = COMMON 8 | 4 COMMON
50 1 1 EMITTER 50 111 EMITTER
30 I I Vcg=56V 30l P IT VgE=6V
[} 02 o04 06 08 10 12 14 0 02 04 06 08 10 12 14 16
INPUT YOLTAGE Vi(orF) (V) INPUT VOLTAGE ViFm (V)
RN1416 Ic — VI(OFP) RN1417 Ic ~ VI(OFF)
5000 SURT COMMON
EMITTER
~ 3000 5 3000
< Veg=6V
3 / k' ce=? 4
® 1LV 0 ARviN/i
1000 T Y 1000 ] rs
g f 7 1 B F T
2z, 1 T 1 4 v s 1
1 1 i 1 7
§ ot I Ta=25°C hiad 7 T
g L1 = ..25°C 5 / [
3 3001 Ta=100C I—' ~1Ta=~ o %0 1 1
2 5
g l g Ts=100’C/ Ts=25'c/ Ta=-25°C
2 100 f —+4 3 w0 1 .
od ra 1 1 3 7 7
8 H COMMON 3 F f }
50 T EMITTER 50 1 1
30 [ YeE=5V 30 L
02 04 06 08 10 12 14 16 18 0.8 1.2 1.6 2.0 24 2.8
INPUT VOLTAGE VI(oFF) (V) INPUT VOLTAGE V[(oFF) V)
RN1418 Ic - VI(OFP)
P common
EMITTER
3000
VCE=5V / /' /
1000 i /
/ ya
500 1 -
] ] /

/ /

Ta=100°C T=a=25'C/ /Ta: -25°C

COLLECTOR CURRENT Ig (uA)
[ 23
S
=]

100 H—f
] /
i f
50 i ]
30 I [T 1
10 20 3.0 4.0 5.0 6.0

INPUT VOLTAGE VioFF) (V)
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L
RN1417, 1418
(RN1414)
RN1414 hrg ~ Ig RN1415 hFg - IC
300 300
o 1]
i_f Ta=100°C & Ta=100°C
100 Ta=26C 3 7 1 100 —
Z p_ Z Ta=26"C —F—=]
< = <
© P ///’ N o M = —
A __ H
E 50 //;r Ta=—26C N E 50 :- Ta=—~256°C 1
£ 4 E P
é Ry //// a oV //;/
2 / R A
L7 COMMON W COMMON
EMITTER EMITTER
Veg =56V Veg=6V
10 CE ‘0 CE
07 1 3 6 10 30 50 100 07 1 3 6 10 30 60 100
COLLECTOR CURRENT Ig (mA) COLLECTOR CURRENT Ig (mA)
RN1416 hpg - Ig RN1417 hpg - I¢
300 | ‘ l 300 l I
Ta=100"C [ T ]xoo"c
az
g Ta=25"C T
s TN £ 100 Ta=26°C <=
100 P F g\-— A
z H z
< i NN g e »
g 7" " Ta=-25°C Y S w W7 Ta=-26C []
£ [ =
Z 50 %
y > 47 i g % A
& // g A
o 80 77 o 7
% 4 g y4
L/ COMMON Wz COMMON
EMITTER v EMITTER
10 VCE=6V . VeE=5V
07 1 3 5 10 30 50 100 07 t 3 5 10 30 50 70
COLLECTOR CURRENT IC (mA) COLLECTOR CURRENT Ig (mA)
RN1418 hrg - IC
@ Ta=100°C
"1
e
K] 100 § 4/‘
z Ta=25°C Z
< -
[&] A A _]
& F Ta=-25C _|
§ ov ‘/
2 L~
g % 7/
2 /A’
ps COMMON
EMITTER
VCE=5V
10

07 1 3 ] 10 30
COLLECTOR CURRENT Ig (mA)
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(RN1412)
RN1414 VCE (sat) — IC RN1415 VCE (sat) — IC
3 3
z z
S g
Ea 1 Ea 1
E gt
!?- s 05 : o 0.5
88 o, 28 45
%Eg , Ta=25C A E§ Ta=26°Cy
E Ta=100C & Ta=100"C ;9'/
Sw o4 — 58 o
= T (18 -
2E e ra- 257 g
g2 oo = g8 oo Ta= -26°C
=
9% 003 COMMON 3 o0 COMMON
§ EMITTER 3 EMITTER
Ig7ig=20 ig/lg=2
001 cB 001 c/1g=20
3 5 10 36 60 100 3 5 10 30 60 100
COLLECTOR CURRENT 1g (mA) COLLECTOR CURRENT Ic (mA)
RN1416 VCE (sat) — IC RN1417 VCE (sat) - IC
1 1
Zz z
2 0.6 g 0.5
22 03 22 03
é z d E z ]
E Ta= 58 - Ta=25°C //‘9’
] & | —
6O Ta=100°C 80 Ta=100°C =
B> 01 . B> 01 =
= 2
2L 005 Ta= -256°C gg 0.06 Ta=-25"C
3 23
§§ 0.03 8L o003
3 COMMON 3 COMMON
53 EMITTER 8 EMITTER
° ic/ig=20 Ig/ig=20
001 0.01
3 5 10 30 60 100 (] 10 30 50 70
COLLECTOR GURRENT Ig (mA) COLLECTOR CURRENT I¢ (mA)
RN1418 VCE (sat) - IC
1
g
g o5
22 o5
: =
[
(71K
2 Ta=25C
[ A"
24 : .
- — Ta=-26°C
g8 1 '
Q8 oo
3 COMMON
a EMITTER
© Ic/1g=20
0.01
[3 7 10 20 30

COLLECTOR CURRENT IC (mA)
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(RN1414)

TYPE NAME MARKING
= Type Name
RN1414 XQ
H =

=] Type Name
/—

RN1415 Xs -
=] =]
=] Type Name
RN1416 XT
H =]
= Type Name
RN1417 XU~
H o
H Type Name
RN1418 XW~]
=] | =]
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