Ordering number:EN2005A

PNP/NPN Epitaxial Planar Silicon Transistors

2SA1416/2SC3646

SANYO

High-Voltage Switching Applications

Features Package Dimensions
- Adoption of FBET, MBIT processes. unit:mm
- High breakdown voltage and large current capacity. 2038
- Fast switching time.

- Very small size making it easy to provide high- [25A1416/25C3646]
density, small-sized hybrid ICs. s 's
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Specifications SANYO: PCP
(Bottom view)
Absolute Maximum Ratings at Ta=25°C
Parameter Symbol Conditions Ratings Unit
Collector-to-Base Voltage VcBo (9120 \
Collector-to-Emitter Voltage VcEo (9100 Y
Emitter-to-Base Voltage VEBO (-6 \
Collector Current Ic =1 A
Collector Current (Pulse) Icp )2 A
Collector Dissipation Pc 500 mw
Moutned on ceramic board (250mm?2x0.8mm) 1.3 W
Junction Temperature Tj 150 °’C
Storage Temperature Tstg -55to +150| °C
Electrical Characteristics atTa =25°C
- Ratings .
Parameter Symbol Conditions - Unit
min typ max
Collector Cutoff Current IcBO Vep=(=)100V, Ig=0 (9100 nA
Emitter Cutoff Current IEBO VE=(94V, Ic=0 (9100 nA
DC Current Gain heg Vce=()5Y, Ic=(-)100mA 100* 400*
Gain-Bandwidth Product fr Vcg=(=)10V, Ic=(-)100mA 120 MHz
Output Capacitance Cob Vep=()10V, f=1MHz (13) pF
8.5 pF
Collector-to-Emitter Saturation Voltage VCE(sat) Ic=(-)400mA, Ig=(-)40mA (-0.2)| (-0.6) \Y
0.1 0.4 \
Base-to-Emitter Saturation Voltage VBE(sat) Ic=(-400mA, Ig=(-)40mA (H0.85| (1.2 \%
Collector-to-Base Breakdown Voltage V(BR)CBO | lc=(5)10pA, 1g=0 (9120 \
Collector-to-Emitter Breakdown Voltage V(BR)CEO | lc=()1mA, Rgg=x (5100 \
Emitter-to-Base Breakdown Votage V(BR)EBO | lE=(9)10pA, Ic=0 -6 \Y
Turn-ON Time ton See specified Test Circuit. (80) ns
80 ns
Storage Time tstg See specified Test Circuit. (700) ns
850 ns
Fall Time t See specified Test Circuit. (40) ns
50 ns
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2SA1416/2SC3646

Marking

*: The 2SA1416/2SC3646 are classified by 100mpA &s follows :

’ 100 R 200 \ 140 S 280 \ 200 T 400 ‘
Berank: R, S, T

2SA1416 : AB
2SC3646 : CB

Switching Time Test Circuit
PW= 1B1
R

S sov
10Ig| = — 10I2=Ic =400mA
(For PNP, the polarity is reversed)
Unit (resistance Q, capacitance : F)

1.0 I¢c - VCE
-1. r I
28A144
< A y‘g‘;&%
1 -0.8 ////r//’/
Ny gliaVdVs
- . — omh
g -0.6 ////// —
4 y _
S o4 ////// Z‘mA
] N A~ ]
s = |
2 0.2 " — 1mA
~ "V
i Z= !
0 Ig=0
) -1 -2 -3 -4 -5
Collector to Emitter Voltage.VCE - A
Ic - VCE
~500 D 2SAT416
3 A —
' _%00 /"’2./’
g -300 / l//r"
) [ |
3 ’_/——‘F‘
5 -200 K.r
g — Q. 5mA
3 -100
—
o
[&)
Ig=0
0 -10 -20 -30 -40 -50
Collector to Emitter Voltage,Vpp - V
' 2 Ic - VBE
o 23A1416
< Vog=~—5V
, 1.0
U /
-
‘:-0 8 / //
3
5 -0.6
E of /
o L& (&
5 A
3]
e &
~ -0.2
3 //
0 Z
0 -0.2 -0.4 -0.6 -0.8 -1.0 -1.2

Base to Emitter Voltage,Vpp - V

Collector Current,I, - A
[=]

-

o

(-]

°

o I¢ - VCE
. T /"I\ -l
< 2803646 /430‘“\% 725((\ QO(X\P‘ //—
0.8 - ] /@/ ]
W T ] ek
o > = ——
8o = ] e —
I L /"
£ 0.4 // e = | ouA
§ /1/'//
- -
3 ,/ — | 1mA
~ 0.2 /’/
8 21—
0 Ig=0
0. 1 2 3 4 5
Collector to Emitter Voltage,VCE -V
Ic - Vg
500 .
) | 2503646
5 <n§/ zl.OmA
[] f\// /P/‘
400 7
H? // Ve SMA
£ oo ——1—1
£
‘5 1. Qi
[&]
£ 200
3
o 0.5mA
2 100
~
Q
o
0 Ig=0
0 10 20 30 40 50
Collector to Emitter Voltase,VCE -V
12 Ic - VBE
’ 2803644
VCE=5V

-3 [J [=]
\\
\\

ool
N
//N‘,V/
4 &
2
/ /
0 A

] 0.2 0.4 Oi.s 0.8 1.0 1.2
Base to Emitter Voltage,Vpp = V

No0.2005-2/4



2SA1416/2SC3646

1000 hrE - I »
i [ 2sA1416
’ VR =—5V
2]
£ oL Imesyg
= ) Tt
| “ T [ ~
3 750 —25C 7 TN\
+» 100
=
@ 7
: N
3 \
(&
o 3 \
/g
10 v I
001 2 3 5 7-01 ¢ 3 5 740
Collector Current,I, - A
' VBE(sat) - I¢
- 28A1416
ol Io/ IB= 164
L)
ey o
@&~
~
3 ®
52
5
» b
QD ~
et
i
= =1.0 T, a0 —
Og P Ta=— ZSC . I ——-/‘?
P Il = v ¥ ST
-4 5 250
’g 3
-0.01 ¢ 3 5 7.0 3 5 740
Collector Current,I. - A
VCE(sat) - IC
§a -1000 SSA1A1E
el 7 o/ Ip= 10
m .
$o ™~ 5
3
o
CI
N3 /,
o= 2
P~
B¢ /
L
= -100
It 7
& 5 21502
3 = g
3 2 ’lblo
o Toor 2 3 57, 23 57,4 2
Collector Current,Ic - A
N a fT - I¢
=z 23A1416,/ 2803646
2 VeE= 10V__
]
65-‘ b
X A
1N N
§ 100 29 = ‘\‘
8 <
-
P \
3
< ]
-
g 4
,é 0 ror PP, minus sign is omitted.
3 0.01 55 701 <2 3 5 7o

Collector Current,Is - A

hFg - 1
1000 FE ¢
7 28C3644 ]
! Veg=5V
s .
£ s o
.5 ) f\"a-—75 e \
(& T ___25°C_/'
Y 25 AN
2 100 \
5 \Y
2.: 7
3 7 \
U 2
a
10
0.01 3 5700 ¢ 3 3 1.0 2
Collector Current,IC - A
0 VBE(sat) - IC
e 2503646
ST 1o/ Ig=10
-
A& ~
S »
S a
52
15
s>
o~ 2
30
pet- 4
Jh
:‘}3 1.0 =250
F 7 ‘I.a T ——
0 0,
e pue N
* |
001 2 3 57901 23 5740
Collector Current,Is - A
v -
= 1000 CE(sat) - Ic
39 2303646
L 7 I/ Ig=10
Sy o~
30
S
§ 0
U} s~
)
o= 2 //
ey /
24 ,/’65//
= 100 /,’
8o o /C:///
/ 7
S 5 T =75"C Iy /,//
3 —
8 s =7
= 2561 7]
3 Toor 2 3 5797 2 3 5710 ¢
Collector Currant,Ic - A
Cob - VCB
00
- 28A1416,/°28C3646.
[ == IMHz
o
-]
o
9
o 2 T~ 5
£ N~ ™~~~ 8@,41
) N~ S
3 10 SN
P T~
3 L
) 1 ‘\
[$)
*:-,’ N
s
g For PNPI, n?inus sign is omitted.
I 1
1.0 23 57 10 2 3 5 7 100

Collector to Base Voltage,Vop - V

No0.2005-3/4



2SA1416/2SC3646

ASO . Pc - Ta

N
-
»

3 1I = 2SA 1416, 25C3646

< ce ; '
o 2 A @ U . =
o ,

. Ig \J /\ A 1.3 \/700
0'0 \ Y -] 1.2 \'Q(

7 A ()
H AN AN 3 VO
g NG AV 1.0 &,
g N QO@}_ AN ) w
£ NGB, \ m 0.8 &,
3 Ao, N\ ] e
3 0.1 % <] NS,

l \ (=1 0.6 6,,
1% o . : ”O b, \0 .
S N \ 505 oap %,
o or PNP, minus sign is omitte B 0.4 87 —_— %

N © S~k =

& 22sA1416/25C3646 3 — N
o lone Pulse-Ta=25°C o o0.2 o—
(1 °-°1, ounted on ceramic board S N

5|(250mm x 0.8mm) _ \ . 0

710.2 3 57190 23 57100 ¢ 0 20 40 60 80 100 120 140 160
Collector to Emitter Voltage,Vop - V Ambient Temperature,Ta - °C

l No products described or contained herein are intended for use in surgical implants, life-support systems,
aerospace equipment, nuclear power control systems, vehicles, disaster/crime-prevention equipment and
the like, the failure of which may directly or indirectly cause injury, death or property loss.

B Anyone purchasing any products described or contained herein for an above-mentioned use shall:

@ Accept full responsibility and indemnify and defend SANYO ELECTRIC CO., LTD,, its affiliates,
subsidiaries and distributors and all their officers and employees, jointly and severally, against any
and all claims and litigation and all damages, cost and expenses associated with such use:

@ Not impose any responsibilty for any fault or negligence which may be cited in any such claim or
litigation on SANYO ELECTRIC CO., LTD., its affiliates, subsidiaries and distributors or any of
their officers and employees jointly or severally.

M Information (including circuit diagrams and circuit parameters) herein is for example only; it is not guarant-
eed for volume production. SANYO believes information herein is accurate and reliable, but no guarantees
are made or implied regarding its use or any infringements of intellectual property rights or other rights of
third parties.

This catalog provides information as of July, 1998. Specifications and information herein are subject to

change without notice.
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