TOSHIBA RN2101F~RN2106F

TOSHIBA Transistor Silicon PNP Epitaxial Type (PCT Process)

RN2101F,RN2102F,RN2103F
RN2104F,RN2105F,RN2106F

Switching, Inverter Circuit, Interface Circuit

. . . . . Unit: mm
And Driver Circuit Applications
® With built-in bias resistors 1.6 0.1
® Simplify circuit design 08501 2
® Reduce a quantity of parts and manufacturing process ?f
® Complementary to RN1101F~RN1106F Py = 3 g_
dda—— H—r
. . . . . T T
Equivalent Circuit and Bias Resister Values —
8
o
C 5 I
Type No. R1 (kQ) R2 (kQ) H hx
5 T
B R1 RN2101F 4.7 4.7
O—vwA—
3, R2 RN2102F 10 10
RN2103F 22 22 1. BASE
2. EMITTER
RN2104F 47 47 3. COLLECTOR
E RN2105F 2.2 47
RN2106F 4.7 47 JEDEC —
EIAJ —
TOSHIBA 2-2HA1A
Maximum Ratings (Ta = 25°C)
Characteristic Symbol Rating Unit
Collector-base voltage V -50 \%
9 RN2101F~2106F C8O
Collector-emitter voltage VcEo -50 \
RN2101F~2104F -10
Emitter-base voltage VEBO \%
RN2105F, 2106F -5
Collector current Ic -100 mA
Collector power dissipation Pc 100 mwW
RN2101F~2106F
Junction temperature T 150 °C
Storage temperature range Tstg -55~150 °C
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TOSHIBA RN2101F~RN2106F

Electrical Characteristics (Ta = 25°C)

Characteristic Symbol C-Ii-fcsutit Test Condition Min Typ. Max Unit
Collector cut-off RN2101F lcBo _ [Ve=-50V,IE=0 — — [ b
current ~2106F IcEO VGE = =50V, Ig = 0 _ . ~500
RN2101F -0.82 — -1.52
RN2102F -0.38 — -0.71
Veg=-10V, Ic=0
RN2103F -0.17 — -0.33
Emitter cut-off current lEBO — mA
RN2104F -0.082 — -0.15
RN2105F -0.078 — -0.145
VEg=-5V,Ic=0
RN2106F -0.074 — -0.138
RN2101F 30 — —
RN2102F 50 — —
RN2103F - 70 — —
DC current gain hre — YC_E __1 OSVA
RN2104F c=-1om 80 — —
RN2105F 80 — —
RN2106F 80 — —
Collector-emitter RN2101F _ Ic =-5mA, _ _ _
saturation voltage ~2106F VCE (sat Ig =-0.25mA 01 0.3 v
RN2101F -1.1 — -2.0
RN2102F -1.2 — -2.4
RN2103F - -1.3 — -3.0
Input voltage (ON) Vi (oN) — }/CCzE S 02, v
RN2104F -1.5 — -5.0
RN2105F -0.6 — -1.1
RN2106F -0.7 — -1.3
RN2101F -10 _ -15
~2104F VGE = -5V,
Input voltage (OFF) V| (OFF) — Ic = -0.1mA \Y
RN2105F, ' 05 _ -08
2106F ‘ '
" RN2101F Vce =-10V,
Transition frequency ~2106F fr — Ic = -5mA — 200 — MHz
Collector Output RN2101F _ Veg = -10V, I =0, _
capacitance ~2106F Cob f= 1MHz 3 6 pF
RN2101F 3.29 4.7 6.11
RN2102F 7 10 13
RN2103F 15.4 22 28.6
Input resistor R1 — kQ
RN2104F 32.9 47 61.1
RN2105F 1.54 22 2.86
RN2106F 3.29 4.7 6.11
RN2101F
~2104F 0.9 1.0 1.1
Resistor ratio RN2105F R1/R2 - 0.0421 | 0.0468 | 0.0515
RN2106F 0.09 0.1 0.11
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TOSHIBA

RN2101F~RN2106F

COLLECTOR CURRENT I (mA)

COLLECTOR CURRENT Ic (mA)

COLLECTOR CURRENT Ic (mA)

RN2101F Ic - Vi(on)
-100 T
-30
—10}=—Ta = 100°C,
b &
H
5
. Hig—25
- L —25
-1
-03 COMMON EMITTER
VcE = -02V
-0.1
—-01 -03 -1 -3 -10 -=30 —100 —300
INPUT VOLTAGE VioN) V)
RN2103F Ic - Viion)
—100
-30
-10 Ta = 100°C 2=
lll I’ !
125
_3 [
1T -25
» |
! |
1
1
~03 .
. COMMON EMITTER
VeE = -02V
-0.1
-01 -03 -1 -3 —10 -30 —100 —300
INPUT VOLTAGE VioN) (V)
RN2105F Ic - Vi(oN)
—100 =
—-30
I'
Ta = 100°C
—~10
[f=25
_3 L~ —25
-1
-0.3
COMMON EMITTER
VCE = -02V
-01 .
-01 -03 -1 -3 —-10 -30 —100 —300

INPUT VOLTAGE Vi@on) V)

COLLECTOR CURRENT I (mA)

COLLECTOR CURRENT Ic (mA)

COLLECTOR CURRENT Ic (mA)

RN2102F Ic - ViioN)
-100
-30 i
—10——
F—Ta = 100°C
Hi=25
3 1H
- I ,L/ -25
-1
-03
COMMON EMITTER
VCE = -02V
-0.1
-01 -03 -1 -3 —10 -30 —100 —300
INPUT VOLTAGE Vion) V)
RN2104F Ic - ViioN)
—100
—-30
v
-10 &
Ta = 100°C A+
25
o /[
-3 1 lil=-25
[l
-1 11
H
]
~03 ]
'l COMMON EMITTER
VCE = -02V
-0.1 :
-01 -03 -1 -3 —10 -30 -100 —300
INPUT VOLTAGE Vion) (V)
RN2106F Ic - Viion)
~100
—-30
v
10 | __Ta =100 C..
¥
25
-3 -25
-1 7
-0.3
COMMON EMITTER
VCE = -02V
-0.1
-01 ~03 ~1 -3 ~10 -30 -~100 —300

INPUT VOLTAGE Vion) (V)
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TOSHIBA RN2101F~RN2106F

RN2101F  Ic — VI(OFF) RN2102F  Ic — VI(OFF)

10000 —10000
55000 5 ~5000
33000 7 3 3000, 7 ’
| =
2 Ta=wocl wsf| [Tos = 1000 Ta = 100°C 25_/ /-2
& ~ 1000 ] = - 7 F=F
& 500 / —H g S0 / —if
& / I~ & _300
-300 ] Il 2 / /
8 / 8
S I T 1§ 2 / |
=) J 8 -100 ’a ¥ f
S —100 f f——ri —
2 i F—p 2 7
5 -0 —7 S -5 1 i 7
2 1 11— 8 -0 I 1
g -3 COMMON EMITTER © COMMON EMITTER
10 Vop = -8V -10 Yep = -5V
-0.2 —0.6 -1 —14 -18 -22 —0.2 ~0.6 -1 -14 -18 -2.2
INPUT VOLTAGE V] opF) (V) INPUT VOLTAGE VioFF) V)
RN2103F  I¢ — VI(OFF) RN2104F  ICc — VI(OFF)
~10000 —10000 =
- = el — -
. —5000 — — . ~5000 —
s ’ pad < _3000 -~ "
-3000 Ta = 100°C 4 25 _25,/ P //
2 / / 4 2 1 Ta = 100°C 25 —25]
B | /
Z—1000 ,/ Z 1000 - , —
g l, l, = y 4 ” 4 II
[
5 ~500 ! 7 4 g 500 7 y 7
o / —300 / /
© —300 / [ /
o / S
5 / / / 3 / /
3 / 3 _100—1 / /
= —100 ' > . = i 7
g 7 | COMMON EMITTER 8 / 7 f—| COMMON EMITTER
-50 7 T Ve = -5V ~50 / 7 [ Veg=-5V
—30 / I -30
-06 ~08 -1 -12 -14 -16 -18 -2 -07 -09 -—11 -—18 -15 -17 —19 -2a1
INPUT VOLTAGE Vi(oFF) V) INPUT VOLTAGE Viopp) (V)
RN2105F  Ic — VI(OFF) RN2106F  Ic — VI(OFF)
—10000 10000
~—5000 ~—5000
$ 3000 S ) X
~ JINVAY/ 3-3000 7 7
2 Ta = 100°C/ 25 ~25 o Ta = 100°C / 25 / s
H-1()00 ri -1000 7 y =
Z ——4 g2 ]
o —500 H 2 —500 -
s
g —300 11111 B 300 f /
(&)
5 / I I = /
g 100 =t £ -100 / f ‘
2 s f -' 2 F—
3 f i 5 %0 1
g -s0 COMMON EMITTER 8§ -30 COMMON EMITTER
" VCE= -5V VeE = -5V
0 -02 -04 -06 -08 _1 _12 -14 B S v ey —e— T T4
INPUT VOLTAGE Vi(oFF) (V) INPUT VOLTAGE Viorm) (V)
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TOSHIBA RN2101F~RN2106F

RN2101F hpg - IC RN2102F hpg - I¢
L 300
100 Pl
= Ta = 100°C SZ 25— 5
1 ZIEN 3 L~ N
i 1//// 125 Ta = 100°C L .
z 50 » ~25 E 100 §/
5 v &} 7S 25
g r4 & w/Z ~25
= A 5 7
3 / / 30 Z
(]
R 10| LA a A
7 COMMON EMITTER // COMMON EMITTER
Veg = -5V VeE= -5V
5 10 CE
~1 -3 -5 -10 ~30 —50 —100 -1 -3 -5 -10 -30 -50 ~-100
COLLECTOR CURRENT Ig (mA) COLLECTOR CURRENT Ig (mA)
RN2103F hrg - IC RN2104F hrg - I
300 300
L Ta = 100°C L1 ™
= Ta = 100°C // i 2 S
= A ~- < ///’ _ ~
s =z AR, b
é 100 /l/‘/ N g 100 v // 7 ~-25
S v -25 S Z 27
Ves e 7z 7
E P/l = ; 7
g sl £ g 50
: 2
O 30p o 30
[&] o]
=] a
COMMON EMITTER COMMON EMITTER
VeE = -5V VCE= -5V
10 CE 10 v CE
~1 -3 -5 -10 -30 -50 —100 -1 -3 -5 -10 —-30 —50 —100
COLLECTOR CURRENT Ig (mA) COLLECTOR CURRENT Ig (mA)
RN2105F hrFrE — IC RN2106F hrg - IC
il
300 . 300
Ta=1000 L Ta = 100°C
) ~ = s
B L~ Lt P 1N o) fownnt=? N
& L N =) L~ Lot i N
Lot L ™A ot g
z /4§/” N, ‘25 T z ///:: \\\ AL
2 100 |—r 2 100— 25
S VAP -25 (] 77 ~95
B /s g 7
Z rr g 7
2 50 2 50
<4
5 3
5 30 o 30
(&) [&]
a a
COMMON EMITTER COMMON EMITTER
VCE = ~5V VeE = -5V
10 CE 10 CE
-1 -3 -5 -10 ~30 —50 —100 -1 -3 -5  -10 -30 -50 100

COLLECTOR CURRENT Ig (mA) COLLECTOR CURRENT Ig (mA)

5 2001-06-07



TOSHIBA

RN2101F~RN2106F

RN2101F VCE (sat) — IC
o COMMON EMITTER
o Ic/Ig = 20
g -05
)
=
~ =03 A
<32 /
(23K 1/
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2O V1
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= Ta = 100C|_+F
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§§ /// ]
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COLLECTOR CURRENT I (mA)
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COLLECTOR CURRENT I¢ (mA)

RN2102F VCE (sat) — IC
v COMMON EMITTER
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2. 03 //
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COLLECTOR CURRENT Ic (mA)
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TOSHIBA RN2101F~RN2106F

Type Name Marking
Type Name
RN2101F Y A
Type Name
1
V4
RN2102F Y B
| L
Type Name
O
~
RN2103F Y C
Ll M|
Type Name
||
~
RN2104F Y D
I
Type Name
n
~
RN2105F YE
| | | ||
Type Name
O
~
RN2106F YF
d N
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