TOSHIBA MP4005

TOSHIBA POWER TRANSISTOR MODULE SILICON NPN & PNP EPITAXIAL TYPE (DARLINGTON POWER TRANSISTOR 4 IN 1)

MP4005

HIGH POWER SWITCHING APPLICATIONS. INDUSTRIAL APPLICATIONS
HAMMER DRIVE, PULSE MOTOR DRIVE AND INDUCTIVE Unit in mm
LOAD SWITCHING.
252402
Small Package by Full Molding (SIP 10 Pin)
® High Collector Power Dissipation (4 Devices Operation) a5
: Pp=4W (Ta=25°C) NS
High Collector Current : I¢ (DC)= 14A (Max.) ] U U U U U U U—§
® High DC Current Gain : hpg=2000 (Min.) j ~y
(Vee=22V, Ic=114) |.254 |l 0552015
MAXIMUM RATINGS (Ta = 25°C) MR o) 8
CHARACTERISTIC SYMBOL | _RATING |y =)
NPN | PNP @'"‘“’"“’“’""“/ i !
Collector-Base Voltage VCBO 100 | =100 V 1 10
Collector-Emitter Voltage VCEO 80 | —80| V 1,10 EMITTER
2,4,6,8 BASE
Emitter-Base Voltage VEBO 5 -5 V 3,5 7,9 COLLECTOR
DC I 4 4 (PIN 1 AND PIN 10 IS
Collector Current C — A DISCONNECTED INTERNALLY)
Pulse Icp 6 -6 JEDEC —
Continuous Base Current Ip 04 | —04| A EIAJ _
Collectf)r Power ]?1ss1pat10n PG 2.0 w |lTosEmsA 2-95A1B
(1 Device Operation) -
— Weight : 2.1g
Collector Power Dissipation P 40 W
(4 Devices Operation) T ’
Junction Temperature Tj 150 °C
Storage Temperature Range Tstg —55~150 °C
ARRAY CONFIGURATION
R1 R|2 {10
6 o1+ ‘f {; :|‘—° 8
07 09
03 05
- ol
[ .
R1 R2 l
1 R1=4.5k() R2=300{2

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.
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TOSHIBA MP4005

THERMAL CHARACTERISTICS

CHARACTERISTIC SYMBOL MAX. UNIT

Thermal Resistance of Junction to Ambient
(4 Devices Operation, Ta=25°C)

Maximum Lead Temperature for Soldering Purposes

3Rth (-a) 31.3 °C/W

(3.2mm from Case for 10s) L 260 C
ELECTRICAL CHARACTERISTICS (Ta =25°C) (NPN TRANSISTOR)

CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP. |MAX. |UNIT
Collector Cut-off Current IceO |VeB=100V, Ig=0 — — 20 | ¢A
Collector Cut-off Current IcEO VceE=80V, I=0 — — 20 | pA
Emitter Cut-off Current IEBO VEB=5V, Ig=0 05| — 2.5 | mA
Collector-Base
Breakdown Voltage v (BR) CBO|Ic=1mA, Ig=0 1001 — - v
Collector-Emitter
Breakdown Voltage V (BR) CEO| Ic=10mA, Ip=0 801 — o v

h Veg=2V, Io=1A 2000 | — | —
DC Current Gain FE (1) CE &
hrg (2) |VCE=2V, I¢=3A 1000 | — —
Saturation | Collector-Emitter | VOE (sat) |Ic=3A, Ig=6mA — — 1.5 v
Voltage | Base-Emitter VBE (sat) |Ic=3A, Ip=6mA — | — | 20
Transition Frequency fr VcE=2V, Ic=0.5A — 60 — | MHz
Collector Output Capacitance | Cgp Vep=10V, Ig=0, f=1MHz — 30 — pF
IR{ re——=—= _OUTPUT
Turn-on Time ton INPUTO —>.B“1 ' — 0.2 —
20us IB2|
Switching . i LW
Time Storage Time tstg Ip 1]_|‘l/:L — | 15 | — | us
IB9 Veogo=30V
. Ig1=-Igg=6mA
Fall T t — 0.6 —
A ime f DUTY CYCLE=1%

961001EAA2’

@ 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 MP4005
ELECTRICAL CHARACTERISTICS (Ta =25°C) (PNP TRANSISTOR)

CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP. [MAX. |UNIT
Collector Cut-off Current IcBO Vep=-100V, Ig=0 — — 20| A
Collector Cut-off Current IcEO VeE=-80V, Ig=0 — — —20 | zA
Emitter Cut-off Current IEBO VEB= -5V, I¢=0 —05| — | —25| mA
Collector-Base _

Breakdown Voltage V (BR) CBO|IC= —1mA, Ig=0 —100 ) — _ v
Collector-Emitter _
Breakdown Voltage V (BR) CEO|IC= —10mA, Ip=0 —80] — o v
h Vop= -2V, [n=—1A 2000 | — | —
DC Current Gain FE (1) CE C
hrgE(2) |VCE=-2V, Ic=-3A 1000 | — —
Saturation | Collector-Emitter | VOE (sat) |Ic=—3A, Ig=—6mA — — | -15 v
Voltage Base-Emitter VBE (sat) |Ic=—3A, Ig=—6mA — — | =20
Transition Frequency fp VCE= -2V, I¢=-0.5A — 40| — | MHz
Collector Output Capacitance | Cgp VeB=-10V, Ig=0A, f=1MHz — 55 — pF
Turn-on Time ton IB1 B2 I_B»Z = QUTPUT | _ 015 —
o—W—t
Switch -+ INPUT 1pg;!
witching . 20 s idpidda — —
Time Storage Time tstg yz Voo= —30V 0.80 HS
—Ip1=IR2=6mA,
Fall Time te DUTY CYCLE=1% — 040 | —
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TOSHIBA

MP4005

(NPN TRANSISTOR)

Ic — VCE
7
COMMON | 4 J-FT
2 EMITTER |/ 5 J T 1 0'5
~ 5 Ta=25°C //_ ” U
o , z e
- 4 /7 —~ [
4 / ya ol
B 7 0.3
@
=2 I /// el
=) 3 7 0.23
z / /,/ e
e A T !
Z
cé (/ | Ig=0.2mA
=) Il
S 1 P
[ &)
[ 0
% 1 2 3 4 5 6 7

COLLECTOR-EMITTER VOLTAGE Vcg (V)

hrE - IC
2000
COMMON EMITTER
VCE=2V
1000 ——
51 N\
[ TN
) P \\
z 500 7 4 \\
/ A
= 7
3 3000{——+ / r/ v v Y
E Ta=100°C VeV \
z / \\\
] 25 4 L/ \
& / _55 i
8 / \‘\
3 100! — AR
g // 7 \@:___
50 // \
4
30
0.05 0.1 03 05 1 3 5 10
COLLECTOR CURRENT I (A)
VCE (sat) — IC
10
COMMON EMITTER
Z I /15 =500
=
~ 5
S
g
) 3
3 E
28
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L
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%S = e~
=3 = =
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2 05 25
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0.3 | |
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COLLECTOR CURRENT I¢ (A)

COLLECTOR-EMITTER VOLTAGE Vcg (V) COLLECTOR CURRENT Ig¢ (A)

BASE-EMITTER SATURATION VOLTAGE
VBE (saty (V)

Ic — VBE
| common ak
EMITTER /11
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/\/
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~
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[
N
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Ta=100°C | /25 —55/

/

% 04 08 12 16 20 224 28
BASE-EMITTER VOLTAGE VBg (V)

VCE - IB
2.4 N
\\ \
2.0) \ \
N
1.2 2 =i
1| N
\N-—
0.8
| 03
04 COMMON
B
EMITTER
Ta=25°C
0!
0.1 0.3 1 3 10 30 100 300
BASE CURRENT Ig (mA)
VBE (sat) — IC
10
COMMON EMITTER
Ig/Ig=500
5
3
T Ta=-55°C /?‘E
H—]
— -
1 .
25
100

0.5
0.3

0.1 03 05 1 3 5 10

COLLECTOR CURRENT I (A)
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TOSHIBA MP4005

(PNP TRANSISTOR)

Ic — VCE Ic — VBE
-6 7 rd -6 7
COMMON | -15 /7 -1.0." | -0.7 COMMON R4
- EMITTER v 47 -1 ~ EMITTER 1
2 5 , - 2 5 Y24
S -8 ma=awc LT ISP |05 > 8 veg=-2v 170
3] N e - 3] HF
- LA EAEY - /]
—4 - -4
B E-
g VA NA T z [
oz e -03 oz
2, ////,,/ 2, /1]
[&) / // [ &) / I
& e
g 2 ] Ig=—-0.2mA g 2 ra=t00 25| 55
O / O 7
= 4 3 f
2 / — 3 [ /1]
8 -1 8 ! /
P // [ 1]
0 / - 0 AT
0 -1 -2 -3 -4 -5 -6 =T 0 -04 -08 -12 -16 -20 -24 -28
COLLECTOR-EMITTER VOLTAGE Vgg (V) BASE-EMITTER VOLTAGE Vg (V)
hrg - I¢ VCE - IB
2000 o 24 -
COMMON EMITTER - \ |
VCE= -2V £ N\ )
1000 N S _20 N
) r \ ™ AN
k= A = Bl Ig=—6A " []
27 N 1 \ Th M
> 500 v 2 -16 \ < o4
< % »OJ ‘ N 4D T =~ o b
S 300 Ta=100°C \ N_ -3 N 2l SR
B 2 d / \ > _1 \ \ ) —
& i L M\ 02 2 \ \ o
i 257 55 7 A\ = by
2 >/ \ & !
- /1 i IS
S 100 // ,/ 1 B -© T
] 7 7 o= — —0.3
=] /7 e 0.4 COMMON
50 // % =4 EMITTER
4 | Ta=25°C
5]
30 3 0
~0.05 —0.1 —03-05 -1 -3 -5 -10 —01 -03 -1 -3 —10 -30 -100 —300
COLLECTOR CURRENT Ig (A) BASE CURRENT Ig (mA)
VCE (sat) — IC VBE (sat) — IC
—-10 -10
COMMON EMITTER B8 COMMON EMITTER
Z I /15 =500 z Ig/1g=500
= 2
~ =5 o -5
53 >
z
<2 -3 gg ~°
0w n ["*?,
2 ® Z < _ o =
SRS} 7 oo —Ta=—55°C —=
£> 4 = T
Sm / 3 2 "
=le] Ta=—55°C o TS A
< -1 — 5] -1 N 25
ok | —> 3
59 ‘ — & 100
[ &)
> S g
3 -5 1§§ 5 -05
w
© | | =S
—03 -03
o1 -03 -05 -1 -3 -5 10 0.1 -03 -05 -1 -3 -5 -10
COLLECTOR CURRENT Ic (A) COLLECTOR CURRENT Ic (A)
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TOSHIBA MP4005

rth — tw
300 a
. CURVES SHOULD BE APPLIED IN @ 1
2 THERMAL LIMITED AREA |
< 100{ (SINGLE NONREPETITIVE PULSE)
g BELOW FIGURE SHOW THERMAL
2 RESISTANCE PER 1 UNIT VERSUS I =T o f
& __ 30| PULSE WIDTH. gl )
éé Pl N Iw")‘ I
22 10 a
=
& : '
£ 3 7 — NO HEAT SINK AND ATTACHED
z NPN ~a
=l — ON A CIRCUIT BOARD —
2 L PNP @ 1 DEVICE OPERATION
< 1= @ 2 DEVICES OPERATION
= ~ ® 3 DEVICES OPERATION
0.3 @ 4 DEVICES OPERATION CIRCUIT BOARD
0.001 0.01 0.1 1 10 100 1000
PULSE WIDTH ty (s)
SAFE OPERATING AREA SAFE OPERATING AREA
10F —10p
F1g MAX. (PULSED) ¥ H—F—F T F I MAX. (PULSED) %
5 T 111 \\ \ _5 T 1T \\ ‘7
10ms \ 1ms ‘IOO/AS 10ms \ 1ms \100#5
3 -3
2 \\\ \ 2 NN
. \ . A\
= 1 % \ - -1 \ \|
[l Y |al M\
Z Z
g 05 \ \ g -05 3\ \
o2 \ o2
5 03 5 03
3] A\ © \ N\
- =
2 \ g \
2 01 N g —o01
= 3
8 o005 K JNGLE  TIvE S _0.05| % SINGLE NONREPETITIVE
PULSE Ta=25C PULSE Ta=25°C
0.03| CURVES MUST BE DERATED —0.03| CURVES MUST BE DERATED
LINEARLY WITH INCREASE LINEARLY WITH INCREASE
IN TEMPERATURE.
IN TEMPERATURE. VeEo MAX. N RATUR VCEO MAX.
0.01 -0.01 S —
05 1 3 10 30 100 300 ~05 -1 -3 -10 -30 —100  —300
COLLECTOR-EMITTER VOLTAGE Vgg (V) COLLECTOR-EMITTER VOLTAGE Vgg (V)
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TOSHIBA MP4005

Pt — Ta
& © g ® 1 DEVICE OPERATION
2 12 / S 4 @ 2 DEVICES OPERATION
= / e ® 3 DEVICES OPERATION
S / A @ 4 DEVICES OPERATION
= F==45
9 N A == g o ATTACHED ON A
g5 80 / A CIRCUIT BOARD g b RN CIRCUIT BOARD
£0 yay & ® | NN\
=T g 17 L NN
7 ATTACHED ON A 7 AN
25 / = 5 ~ \
& g y CIRCUIT BOARD a ® Y
40| o 4 ]
=] /7 D 1 DEVICE OPERATION = D I~ N
= // ® 2 DEVICES OPERATION E N IRCUIT BOARD
g ® 3 DEVICES OPERATION Q NS
g @ 4 DEVICES OPERATION 3 I ‘
o i) < 0
g 0 1 2 3 4 5 5 0 40 80 120 160 200
) =
TOTAL POWER DISSIPATION Pp (W) AMBIENT TEMPERATURE Ta (°C)
SWITCHING (NPN) SWITCHING (PNP)
30 — 30
Ig1=-Igg=-6mA Il |, OUTPUT —IB1=IB2=6mA o
DUTY CYCLE=1% iy 20,uS DUTY CYCLE=1% )§: 3] - OUTPUT
i INPUT —
10 INPUT | RL J: 10 °y_ler | IB2
2 IB1 2 I RL,
kY ! s BIL ol | g
= Vee=30V IBg -
g 38 — s 3 Vo= -30V 2048
= 3 = = =
&) tstg T &)
g X € qltsig
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& &
5 T T z
031 0.3 — =
P i P
L~ B AR
1, |ttt 1,
0120 T 012
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