TOSHIBA

RN2501~RN2506

TOSHIBA TRANSISTOR SILICON PNP EPITAXIAL TYPE (PCT PROCESS)

RN2501, RN2502, RN2503, RN2504, RN2505, RN2506

SWITCHING, INVERTER CIRCUIT, INTERFACE CIRCUIT
AND DRIVER CIRCUIT APPLICATIONS.

¢ Including Two Devices in SMV
(Super Mini Type with 5 leads)

. With Built-in Bias Resistors

e  Simplify Circuit Design

¢ Reduce a Quantity of Parts and Manufacturing Process

e Complementary to RN1501~RN1506

EQUIVALENT CIRCUIT AND BIAS RESISTOR VALUES
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1. BASE1 (B1)
2. EMITTER (E)
3. BASE2 (B2)
4. COLLECTOR2 (C2)

0~01

TYPE No.| R1(kQ) | R2 (kQ) 5. COLLECTOR1 _(C)
oC JEDEC —
. RN2501 | 4.7 4.7 BIAT —
BO—"W—L—K RN2502 10 10 TOSHIBA  2-3L1A
$ R2 RN2503 22 22 Weight : 0.014g
RN2504 47 47
g RN2505 2.9 47 EQUIVALENT CIRCUIT (TOP VIEW)
RN2506 4.7 47 5 4
= =
Q1 Q2
MAXIMUM RATINGS (Ta = 25°C) (Q1, Q2 COMMON) 3 3
CHARACTERISTIC symBoL | ratinG |Unrr | & H H
- V - A\
Collector Bas.e Voltage RN2501~2506 CBO 50
Collector-Emitter Voltage VCEO —50 AV
2501~2504 -1
Emitter-Base Voltage RN250 50 VEBO 0 \Y
RN2505, 2506 -5
Collector Current I¢ —100 mA
11 P Dissipati Peo* 3 A\
Collector Power Dissipation RN9501~2506 C 00 m
Junction Temperature T; 150 °C
Storage Temperature Range Tstg —-55~150| °C
* :Total Rating
961001EAA2

@ TOSHIBA is continually working to improve the quality and the reliability of its products. Nevertheless, semiconductor devices in general can
malfunction or fail due to their inherent electrical sensitivity and vulnerability to physical stress. It is the responsibility of the buyer, when utilizing
TOSHIBA products, to observe standards of safety, and to avoid situations in which a malfunction or failure of a TOSHIBA product could cause loss
of human life, bodily injury or damage to property. In developing your designs, please ensure that TOSHIBA products are used within specified
operating ranges as set forth in the most recent products specifications. Also, please keep in mind the precautions and conditions set forth in the
TOSHIBA Semiconductor Reliability Handbook.

@ The information contained herein is presented only as a guide for the applications of our products. No responsibility is assumed by TOSHIBA
CORPORATION for any infringements of intellectual property or other rights of the third parties which may result from its use. No license is granted
by implication or otherwise under any intellectual property or other rights of TOSHIBA CORPORATION or others.

@ The information contained herein is subject to change without notice.
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TOSHIBA RN2501~RN2506

ELECTRICAL CHARACTERISTICS (Ta =25°C) (Q1, Q2 COMMON)

CHARACTERISTIC SYMBOL | TEST CONDITION | MIN. | TYP. | MAX. | UNIT
Collector Cut-off IcBO VeB= —50V, Ig=0 _ — |—100
~ A
Current RN 2001~2508 1 80 [ Vep=—50V, =0 | — | — |—500| "
RN2501 —0.82 | — |-152
RN2502 —038 | — [|-0.71
Emitter Cut-off RN2503 . VEB=-10V, Ic=0 [_g17 | — |-0.33 A
Current RN2504 EBO —0.082] — |-0.15
RN2505 ~ ~|-0.078] — [-0.145
RN2506 VEB=-5V, IC=0 =0 0l — [—o.138
RN2501 30 | — —
RN2502 50 | — —
RN2503 VecE=-5V, 70| — —
D i h
C Current Gain RN2504 FE Io= — 10mA 30 — —
RN2505 80 | — —
RN2506 80 | — —
Collector-Emitter Ig=-5mA
Saturation Voltage RN2501~2506| VCE (sat) Ig=-0.25mA _ —0.1 ) -03 v
RN2501 —11]| — [ =20
RN2502 —12 | — [ -24
RN2503 VCE= —0.2V —13 | — | —30
I 1 A\
nput Voltage (ON) RN2504 VI(ON) Io= —5mA = — 50
RN2505 —06 | — | -11
RN2506 —07 | — [ -13
RN2501~2504 Vo= -5V ~10| — | =15
Input Voltage (OFF) V A\
b # RN2505, 2506 - OFF)|Ig=—0.1mA -05| — |-08
Transition Frequency |RN2501~2506| fr ;;Cﬁf 5::2‘7’ — 200 | — | MHz
Collector Output Vep=-10V, Ig=0,
~ — 6| pF
Capacitance RN2501~2506|  Cob f=1MHz 3 P
RN2501 329 | 47| 611
RN2502 7 10 13
RN2503 15.4 22 | 286
I Resi R1 kQ
nput Resistor RN2504 329 | 47 | 6L1
RN2505 154 | 22| 2.86
RN2505 329 | 47| 611
RN2501~2504 09| 10| 11
Resistor Ratio RN2505 R1/R2 0.0421{0.0468 [0.0515
RN2506 0.09 | 0.1 ] 011

1997-05-13 2/6



TOSHIBA RN2501~RN2506

(Q1, Q2 COMMON)

RN2501 Ic - Vi(oN) RN2502 Ic - VI(ON)
—100 ——T T —100 —
COMMON EMITTER — COMMON EMITTER —
S 7% veg=-o2v o S 5 veg=-o02v = —25
~ -30 | =~ -30 < 25
o © -l 100
B B
=z —10 £ Zz -10 /
=] 1 <l yarsa
g -5 g -5 Hf
5 Ta=100°C ﬁ&\_ 25 5 Ta=100°C ] f
o - o -3 s
z -2 2 IR
= 1N
Q Q
@ g Il
= -1 3 -1 HH
<) Q H
[ &) &) 11
-0.5 —0.5 ,|"
-0.3 -0.3
Z0.1  -03 -1 -3 —10  -30 -100 Z01  -03 -1 -3 —10  —30 -100
INPUT VOLTAGE Vi (on) (V) INPUT VOLTAGE Vi (ON) (V)
RN2503 Ic - VI(ON) RN2504 Ic — VI(ON)
—100 —100
COMMON EMITTER COMMON EMITTER
3 -50 < -
E VeE=—02V g %0 VeE= —0.2V
< -30 < -30
< LA °
o /’ e o
Z  —10 A/ Z  -10 A
E I’I f %
g 5 Ta=100C —/ 5 s
O T 1 Ta=100°C
g 1SN g 11
o N <} J ™~ 25
= —-25 1N |
3 ] : [ T
[<5] 5]
5 -1 = 3 -1 =
Q H Q —H
8 } 8 / |/
—05 } —05 11
_03 I 0 Il
201  -03 -3 -10  -30 —100 %1  -03 -1 -3 -10  -30 -100
INPUT VOLTAGE V] (oN) V) INPUT VOLTAGE V[ (oN) (V)
RN2505 Ic - VI(ON) RN2506 Ic - VI(ON)
—100 -100
COMMON EMITTER
3 -5 S 7% veg=-oav i
T —30 = _30
< 2
= / =
Zz  _10 7z =10 y i
2 2 a
B4 [ & _s—Ta=100°C
O [~ Ta=100°C o —
= -8 / % -3 25
= _25 2 -25
Q Q
3 £ ‘
= -1 3 -1 i
S COMMON EMITTER S
=05 VeE=-02V -05
=037 Zo3 -1 _3 “10  —30 — 100 -0%1 os -1 -3 -10 30 —100
INPUT VOLTAGE V] (0N) (V) INPUT VOLTAGE Vi (ON) (V)
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TOSHIBA

RN2501~RN2506

(Q1, Q2 COMMON)

RN2501 Ic — VI(OFF)
—10000
COMMON EMITTER
3 —5000 Vog= 5V
=~ 3000
) / /
- 4
/
Z —1000 / 7 /
g = 1
& —500f Ta=100°C 25 i~ -25
2 B
&
[ &)
: an
~100 /
3 / ]
© f i
—50 Ii / ]
_30 I I
206 -08 -10 -12 -14 —-16 -18 -20
INPUT VOLTAGE V[ (oFF) V)
RN2503 Ic — VI(OFF)
—10000
COMMON EMITTER
= —5000
i VCE=-5V
=~ _3000
O //, /// -
Z —1000F ,/ A A
= " Ta=100°C =/ 25 A= 25
& —500 f 7
© / / /
—300
g / / /
B / 4
[}
& / / /
3 -100 i / i
o £ f
=501/ / y
_30 / /
-08 -10 -12 -14 -16 -18 -20
INPUT VOLTAGE V[ (oFF) (V)
RN2505 Ic - VI(OFF)
—10000
COMMON EMITTER
2 —5000 Veg=_8V
=~ _3000
o 17
[l
Z —1000 /
g ==
& _500 Ta=100°0:#25” I —25
2 |
]
e
Q
2 L]
3 - =
© i —
-50 | |
_30 / |
0 -02 -04 -06 -08 -10 -12 -14

INPUT VOLTAGE Vi (oFF) (V)

RN2502 Ic — VI(OFF)
—10000
COMMON EMITTER
~ —5000
3 VCE=-5V
= _3000 7
o // A
& —1000 / . /
= y 4 7
[~ — / II II
& —5001 Ta=100°C 7 25 /25
S —300 /
g / /
B
(&)
s LAY
2 / /
© 50 f 7
30 ! /
706 -08 -10 -12 -14 -16 -18 -20
INPUT VOLTAGE Vi (oFF) V)
RN2504 Ic — VI(OFF)
—10000
COMMON EMITTER
= —5000
3 3000 voE= —ov
&} // ,//’
ke —
) P Y >z g
Z —1000}- =
= F Ta=100°C =7 95 LA —25 1 Z
o _5007 VA / yd
: / /
= —300 / /
S / /
I /
(&)
: /ARNVANY
5 -100 A .
Q y 2 Vi
(&) rA 7
—50— / /
_solZ It 17
_08 -10 -12 -14 —16 -18 -20
INPUT VOLTAGE Vi (0FF) (V)
RN2506 Ic - VI(OFF)
—10000
COMMON EMITTER
2 —5000
3 VeE=—5V
—3000 7
© |
& 1000 / / /
- H—=tf
& _500 Ta=100C J—25 F—f _25
|&]
@ —300 ] [
& /1]
B~
(&)
; 17
~100 / {1
) | —
© | 7
—50 1 1
30 I ]
0 -02 -04 -06 -08 -10 -12 -—14

INPUT VOLTAGE VI (orF) (V)
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TOSHIBA RN2501~RN2506

(Q1, Q2 COMMON)

RN2501 hFE — IC RN2502 hrE — I¢
300 | | | 300 T 1
COMMON EMITTER J COMMON EMITTER Ta=100°C
v sy Ta=100°C
CE=— |t VCE=-5V i
E 100 7 = E 100 e =
o //4 - \ < v e \‘\
Z 77 min z = %
2 rZ 25 1 = P 25
S 50 % ’/ _o5 -1 & 50 -25
> g & ‘ // g
g A g s
2 30 V7 2 30 e
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&) 7, &) 7
2 y’. 2
10HHA4 ,/ 10
/
5 5
-1 -3 -10 -30 —~100 -1 -3 -10 -30 —100
COLLECTOR CURRENT I¢ (mA) COLLECTOR CURRENT Ig (mA)
RN2503 hpg - Ic RN2504 hFE — Ig
500) 500 T
Ta=100°C
300 300
Ta=100°C | LIH —
3 2 b %
< b ™ < T
g Pl g AT
< 100 A AT —— |95 < 100 1~
o] wl ] ,// 7 —925
& -25 & g
E v A %
= 50 V- Z 5
2 ez :
] o
8 30| 8 30
COMMON EMITTER COMMON EMITTER
VeE= -5V VCE= -5V
1
L -3 -10 -30 —100 1077 -3 —10 -30 —100
COLLECTOR CURRENT I¢ (mA) COLLECTOR CURRENT I (mA)
RN2505 hrg - I RN2506 hrE - IC
500 | ‘ 500 I I
Ta=100°C
300 Ta=100°C 300!
= ,.—/’_J“\\ =) AT T~
_E‘ LA d | s ™ q _Ea = /,—‘ ‘\\\\\
LA /’/—‘ S~ o //’/,.‘— ~ TN
E / //”__— \ \5\:\ Z P é C s \\ 25 \\\
S 100 A 25 s 3 00— \ 95
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VeE=-5V Vog= -5V
10
e -3 -10 -30 —~100 -1 -3 -10 -30 -100
COLLECTOR CURRENT Ig (mA) COLLECTOR CURRENT I¢ (mA)
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TOSHIBA

RN2501~RN2506

TYPE NAME

MARKING

RN2501

Type Name
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