NPN SILICON POWER DARLINGTON BDWS3 SERIES
PNP SILICON POWER DARLINGTON BDWS54 SERIES

High SOA Capability, 40 Vand 1 A
40 W at 25 OC Case Temperature

4 A Rated Collector Current

Min hfg of 750 @ 1.5 A/3 V

25 mJ Reverse Energy Rating

mechanical data
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absolute maximum ratings at 25 OC case temperature (unless otherwise noted)

NOTES:

NPN|BDWS53 | BDW53A | BDW53B | BDW53C | BDW53D
PNP |BDW54 | BDW54A | BDW54B | BDW54C | BDW54D
Collector-Base Voltage 45V 60 V 80 V 100 V 120 v
Collector-Emitter Voltage (See Note 1) 45V 60 V 80 V 100 v 120v
Emitter-Base Voltage 5 V
Continuous Collector Current 4 A
Continuous Base Current 50 mA
Continuous Device Dissipation at 25 0C Case
Temperature (See Note 2) 0 W
Continuous Device Dissipation at 25 OC Free Air
Temperature (See Note 3) 2 W
Unclamped Inductive Load Energy (See Note 4) 25 mJ
Operating Ambient Temperature Range —650C to 150 °C
Operating Collector Junction Temperature Range —65 0C to 150 °C
Storage Temperature Range —65 OC to 150 °C

1. These values apply when the base-emitter diode i1s open circuited

2. Derate linearly to 150 OC Case Temperature at the rate of 0.32 W/°C

3. Derate linearly to 150 OC Free-Air Temperature at the rate of 16 mW/°C

4. This rating is based on the capability of the transistor to operate safely in a circuit of:

L=20mH , Rggy = 100 {2, Vggy =0V, Rg = 0.1 §, V¢ = 20 V, Energy ~ic2.L/2.
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NPN SILICON POWER DARLINGTON BDW53 SERIES
PNP SILICON POWER DARLINGTON BDW54 SERIES

electrical characteristics at 25 OC case temperature

BDWS3 BDWS3A BDWS38 BDWS3C BDWS3D
PARAMETER TEST CONDITIONS BDWS4 BDWS4A BDWS4B BDWS4C BDWS4D UNITS

Min  Max Min Max Min Max Min Max Min Max

V(BRICEQ Collector-Emitter I =30mA,  Ig=0 a5 60 80 100 120 v
Breakdown Voitage (See Note 5)
ICEO Collector Cutoft  Vcgp =30V, Ig=0 500 500
Current VCe=40V, 1g=0 500 UA
VCg =50V, Ig=0 500
VCE=60V, 1g=0 500
IcBo Collector Cutoff  vcg =45V, Ig=0 200
Current Ve =60V, Ig=0 200
vVcg =80V, Ig=0 200 HA
Vecg=100V, Ig=0 200
Veg=120V, Ig=0 200
IcBO Tc =150 9C 45/60/80/100/120 V 5 5 5 5 5 mA
'EBO Emitter Cutoff VEg =5V, Ic=0 2 2 2 2 2 mA
Current
hgg Static Forward Vce =3V, Ic=15A 750 20000 750 20000 750 20000 750 20000 750 20000
Current Transfer Veg=3V, Ic=4A 100 100 100 100 100
Ratio (See Notes 5 & 6)
VBE(ON)  Base-Emitter Vce =3V, Ic=15A 25 25 25 25 25 Vv
Voltage (See Notes 5 & 6)
VCE(sat) Collector-Emitter Ic=1.5A, Ig =30 mA 25 25 25 25 26 v
Saturation Voltage Ic =4 A, Ig =40 mA 4 4 4 4 4 \"
(See Notes 5 & 6)
VER Forward Voltage —Ic = 4A 35 35 35 3.5 35 V

of Reverse Diode

thermal characteristics .

PARAMETER Max UNIT
RO JC Junction-to-Case Thermal Resistance (See Note 7) 3.125 oc/wW
RO JA Junction-to-Free-Air Thermal Resistance 62,0 oc/w

switching characteristics at 25 OC case temperature

PARAMETER TEST CONDITIONS Typ UNIT
tON Turn-On Time Ic=2A, Ig(1) =8 mA, Ig(2) = —8) 1.0 Ms
tOFE Turn-Off Time VBE(off) = —5V, R =15 45 us

NOTES: 5. These parameters must be measured using pulse techniques, t,, = 300 Us, duty cycle < 2%
. These parameters are measured with voltage-sensing contacts separate from the current carrying contacts and located within 3 mm
from the device body '
7. A 40 W Power Pulse is applied (50 ms with Ic = 2 A, Vg = 20 V).
Atter 30 Us stabilization time AV gg is measured <450 mV. (Base test current = 3 mA).

o
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NPN SILICON POWER DARLINGTON BDW53 SERIES
PNP SILICON POWER DARLINGTON BDW54 SERIES
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NPN SILICON POWER DARLINGTON BDWS53 SERIES
PNP SILICON POWER DARLINGTON BDWS4 SERIES
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. NPNSILICON POWER DARLINGTON BOWS3 SERIES
. PNP SILICON POWER DARLINGTON BDW54 SERIES

MAXIMUM SAFE OPERATING AREAS
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NPN SILICON POWER DARLINGTON BDWS3 SERIES
PNP SILICON POWER DARLINGTON BDWS84 SERIES

® High SOA Capability, 20 Vand 3 A

® 60 W at 25 OC Case Temperature
« ¢© 6 A Rated Collector Current
® Minhfgof 750 @ 2A/3V
© ‘50 mJ Reverse Energy Rating
mechanical data
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absolute maximum ratings at 25 OC case temperature (unless otherwise noted)

NPN|BDW63 | BDW63A | BDW63B | BDW63C | BDW6E3D

PNP | BDW64 | BDW64A | BDW64B | BDW64C | BDW6E4D
Collector-Base Voltage 45 v 60 vV 80 V [100V 120v
Collector-Emitter Voltage (See Note 1) 45V 60 V 80 VvV |100V 120 v
Emitter-Base Voltage 5 V
Continuous Collector Current 6 A
Continuous Base Current 100 mA
Continuous Device Dissipation at 25 0C Case
Temperature (See Note 2 60 wW
Continuous Device Dissipation at 25 OC Free-Air
Temperature (See Note 3) 2w

50 mJ

Unclamped Inductive Load Energy (See Note 4)
Operating Ambient Temperature Range
Operating Collector Junction Temperature Range
Storage Temperature Range

—65 0C to 150 oC
—65 0C to 150 °C
—65 0C to 1650 °C

NOTES:

1. These values apply when the base-emitter diode is open-circuited

2. Derate linearly to 150 °C Case Temperature at the rate of 0.48 W/°C
3.

4. This rating is based on the capabifity of the transistor to operate safely in a circuit of:

Derate linearly to 150 OC Free-Air Temperature at the rate of 16 mwW/°C

L=20mH, Rgg =100, vggy =0V, Rg = 0.1 £, Energy T1c2.L/2.
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NPN SILICON POWER DARLINGTON BDW83 SERIES
PNP SILICON POWER DARLINGTON BDWS4 SERIES

electrical characteristics at 25 OC case temperature

BDWE3D
PARAMETER TEST CONDITIONS 80wWe4 BOWG4A BDWE4B BOWE4C BDWE4D UNITS

-

V(BR)CEQ Collector-Emitter Ic =30 mA, g=0 45 60 80 100 120 v
Breakdown Voltage (See Note 5)
Iceo Collector Cutoff Vcg=30V, 1Ig=0 500 500
Current Vce =40V, Ig=0 500 uA
Vce=50V, ig=0 500
VCg=60V, ig=0 600
icgo Collector Cutoff Vcg =45V, Ig=0 200
Current Vcg=60V, Ig=0 200
Vcg=80V, Ig=0 200 HA
Vcg=100V, Ig=0 200
veg=120V, Ig=0 200
Iceo Tc=1500°C 45/60/80/100/120 V 5 5 5 5 5 mA
IgBO Emitter Cutoff VEg=5V. Ic=0 2 2 2 2 2 mA
Current
heg Static Forward Vce=3V. Ic=2A 750 20000 750 20000 750 20000 750 20000 750 20000
Current Transfer Vg =3V, Ic=6A 100 100 100 100 100
Ratio (See Notes 5 & 6)
VBE(ON)  Base Emitter Vce =3V, Ic=2A 25 25 25 25 25 Vv
Voltage (See Notes 5 & 6)
VCE(sat) Collector Emitter Ic=2A, Ig=12mA 25 25 25 25 25 v
Saturation Voltage Ic =6 A, ig =60 mA 4 4 4 T4
(See Notes 5 & 6)
VER Forward Voltage —Ic = 6A 35 35 35 3.5 35 V

of Reverse Diode

thermal characteristics

PARAMETER Max UNIT
RO JC Junction-to-Case Thermal Resistance (See Note 7) 2.08 oc/w
R@ia Junction-to-Free-Air Thermal Resistance 62.0 oC/W

switching characteristics at 25 OC case temperature

PARAMETER TEST CONDITIONS Typ UNIT
tON Turn-On Time Ic=3A, 1g(1)=12mA, Ig(2)=-12mA 1.0 Ms
1OFF Turn-Off Time VBE(off) = —4.5V, R_=10§2 5 Hs

NOTES: 6. These parameters must be measured using pulse techniques, t,y = 300 Us, duty cycle <2%
6. These parameters are with voltag g contacts separate from the current-carrying contacts and located within 3 mm
from the device body
7. A 40 Watt Power Pulse is applied (50 ms with Ic = 2 A, Vcg = 20 V).
After 30 Us stabilization time AVBE is measured < 300 mV (Base test current = 3 mA)
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NPN SILICON POWER DARLINGTON BDW63 SERIES
PNP SILICON POWER DARLINGTON BDWS4 SERIES

PARAMETER MEASUREMENT INFORMATION
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o. must be types.

E. The d>c power may require in order to minimize ringing.
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NPN SILICON POWER DARLINGTON BDWS63 SERIES
PNP SILICON POWER DARLINGTON BDW64 SERIES

INDUCTIVE LOAD SWITCHING
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NOTES: 6.
2.

These parameters must be meassured using pulise techniques. t,, = 300 us, duty cycle < 2%.
These parameters are measured with voltege-sensing contacts separate from the current-carrylng contacts and loceted within 0,125
inch from the device body.
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NPN SILICON POWER DARLINGTON BDW63 SERIES
PNP SILICON POWER DARLINGTON BDWS4 SERIES

MAXIMUM SAFE OPERATING AREAS
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vs vs
COLLECTOR-EMITTER VOLTAGE UNCLAMPED INDUCTIVE LOAD
|: \2 ; » l Vec =20V
M See Note 8 iw == = ::'_’,;-':‘“
g T 5 Y — 1 [ See Figure 2
3 ‘ So, 11
5 ! ] v 1]
§ Tc<2°C 2 I T
3 % : g ] $
§ OWE3/640: 5 07 3
{ § o s
3
il’ A ;) 3" 02
N J‘* 01 ]"

4 710 20 40 70100 200 400 2 4 7% 20 40 100 200

VCE-Coltector-Emitter Voitage—V L—Unclampad Inductive Losd —mM
FIGURE 7 FIGURE 8
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NPN SILICON POWER DARLINGTON BDW73 SERIES
PNP SILICON POWER DARLINGTON BDW74 SERIES

mechanical data

High SOA Capability, 20 V and 4 A
e 80 W at 25 OC Case Temperature

8 A Rated Collector Current
Min hFgof 750 @ 3A/3V
75 mJ Reverse Energy Rating

THE COLLECTOR IS IN ELECTRICAL CONTACT
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~=— 5.33
L 482
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228

ALL JEDEC TO-220AB DIMENSIONS AND
NOTES ARE APPLICABLE.

073 L1 152
MIN. 101

RAD (2 PLACES)

ALL DIMENSIONS ARE IN MILLIMETRES

absolute maximum ratings at 25 OC case temperature (unless otherwise noted)

Collector-Base Voltage

Collector-Emitter Voltage (See Note 1)

Emitter-Base Voltage
Continuous Collector Current
Continuous Base Current

Continuous Device Dissipation at 25 OC Case

Temperature (See Note 2)

Continuous Device Dissipation at 25 OC Free-Air

Temperature (See Note 3)

Unclamped Inductive Load Energy (See Note 4)
Operating Ambient Temperature Range
Operating Collector Junction Temperature Range

Storage Temperature Range

NPN
PNP

BDW73
BDW74

BDW73A
BDW74A

BDW73B
BDW74B

BDW?73C
BDW74C

BDW73D
BDW74D

45V

45 vV

100 v
100 vV

60 vV
60 V

80 V
80 V

120V
120V

5 V
8 A
300 mA

80 W

2w

75 mJ
—65 0C to 150 °C
—65 °C to 150 °C
—65 OC to 150 °C

NOTES:

swn =

L=20mH, Rgg = 100

These values apply when the base-emitter diode is open circuited

. Derate linearly to 150 ©C Case Temperature at the rate of 0.64 W/°C

. Derate linearly to 150 ©C Free-Air Temperature at the rate of 16 mw/°C
. This rating is based on the capability of the transistor to operate safely in a circuit of
Q, vgg2=0V,Rg=0.18 vce =20V, Energy = 1c2.L/2.
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NPN SILICON POWER DARLINGTON BDW73 SERIES
PNP SILICON POWER DARLINGTON BDW74 SERIES

electrical characteristics at 25 OC case temperature

BDW73  BDW73A BDW738 BDW73C  BDW73D
PARAMETER TEST CONDITIONS BDW74 BDW74A BDW748 BDW74C BDW74D UNITS
N Min  Max Min Max Min Max Min Max Min Max
V(BRICEO Collector-Emitter Ic = 30 mA, ig=0 45 60 80 100 120 v
Breakdown Voltage (See Note 5)
ICEO Collector Cutoff Vcg=30V, Ig=0 500 500
Current Vce=40V, Ig=0 500 HA
Vce=50V, ig=0 500
Vce=60V, lg=0 500
icso Collector Cutoff Vcg =45V, Ig=0 200
Current Vcg=60V, Ig=0 200
Vecg =80V, lg=0 200 MA
Veg=100V, 1g=0 200
Veg=120V, I1g=0 200
icBo Tc=150°C 45/60/80/100/120 V 5 5 5 5 mA
IEBO Emitter Cutoff VEg=5V, Ic=0 2 2 2 2 mA
Current
hge Static Forward VCe=3V, Ic=3A 750 20000 750 20000 750 20000 750 20000 750 20000
Current Transfer  Vog =3V, Ic=8A 100 100 100 100 100
Ratio (See Notes 5 & 6)
VBE(ON) Base Emitter Vce =3V, ic=3A 2.5 25 25 25 25 V
Voltage (See Notes 5 & 6)
VCE(sat) Collector Emitter Ic =3 A, Ig=12mA 25 25 25 25 25 v
Saturation Ic=8A, Ig =80 mA 4 4 4 4 4
Voltage (See Notes 5 & 6)
VER Forward Voltage —Ic =8 A 3.5 35 35 35 35 v
of Reverse Diode
thermal characteristics
PARAMETER Max UNITS
RoJC Junction -to-Case Thermal Resistance (See Note 7) 1.56 OC/W
RO JA Junction-to-Free-Air Thermal Resistance 62.0 oc/w
switching characteristics at 25 OC case temperature
PARAMETER TEST CONDITIONS Typ UNIT
tON Turn-On Time Ic=3A, Ig(1)=12mA, Ig(2)=-12mA 1.0 s
tOFF Turn-Off Time VBE(off) = —3.5V, R =108 5.0 us

NOTES: 5. These must be
6. These are with voltage ing

from the device body
7. A 40 Watt Power Pulse is applied (50 ms with Ic=2A,Vgg =20 V).

using pulse techniques, t,, = 300 Us, duty cycle <2%
separate from the current-carrying contacts and located within 3 mm

After 30 Us stabilization time AVBE is measured < 225 mV. (Base test current = 3 mA).
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NPN SILICON POWER DARLINGTON BDW73 SERIES
PNP-SILICON POWER DARLINGTON BDW74 SERIES
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270 oF 1uF : 10%
Voo wa K ouTePuT
- 1. 90%
= Ves2-8V = vcc-2V

Ves1 =RV ;1,_; + T-

ADJUST FOR

Von = 30V AT T=

INPUT MONITOR p

TEST CIRCUIT VOLTAGE WAVEFORMS

NOTES: A. VD"‘ is 8 —30-V pulse (from O V) into a 50-£ termination.

istics: t, < 15 ns, t¢ < 18 ns, Zg,¢ = 60 £, t,, = 20 s,

characteristics: t, < 18 ns, Rjp > 10 M{2, Cjny € 11.8 pF.

B. The Voen N is by a ge: with the
duty cycle < 2%.
C. ms are ed On an with the 9
D. s must be types.
E. The d-c power supplies may require

9 in order to

ringing.

FIGURE 1
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NPN SILICON POWER DARLINGTON BDW73 SERIES
PNP SILICON POWER DARLINGTON BDW?74 SERIES

INDUCTIVE LOAD SWITCHING

I(Dvcs MONITOR
——————h
™z Rss1 {- i 20mA
weut o439 254 ! ’nn
350 Rag2 = 100 0 !_ J o
_'?uomm
Vesz - 0 =
= Ves1-WOV Rg=0.10
TEST CIRCUIT
NOTE A: Input pulse width is incressed until Icy =2.74 A
FIGURE 2

weur ©
VOLTAGE
Sv-

-

1,74\--!-— ——————
CURRENT oM
1}

VIBRICER ‘-;- T

coLLEcTOR

COLLECTOR

1
VOLTAGE '
1

0V
VCE(m)

i

po— tw ~ § ms (Ses Now A)

y—'ﬂu—.;
]

VOLTAGE AND CURRENT WAVEFORMS

TYPICAL CHARACTERISTICS

STATIC FORWARD CURRENT TRANSFER RATIO BASE-EMITTER VOLTAGE
" w
° COLLECTOR CURRENT CASE TEMPERATURE
=
° 32 —
[ Zuaaad 97" veg -3V’
E, = , 8 [t
€ T 1
o9 Py [ 24
= 000 / N H T~ [ic-s
g 000 > 20 =
: / IMESSSSR;
3 7 £ ]
° 12 =
5 o E -
3 500 / w o8
& s
Qo 200 04
5 7 REEE!
% w0 ~75-50-26 0 25 $0 7% 100 125 180 17§
E Q@ 02 oS 10 o
TC-Cose Tomporsture—*C
£ IC-Collector Current A ,

FIGURE 3

FIGURE 4

SMALLSIGNAL COMMON-EMITTER

COLLECTOR-EMITTER SATURATION VOLTAGE
e

CASE TEMPERATURE

w
FREQUENCY

FORWARD CURRENT TRANSFER RATIO

~75-80-26 0 26 60 76 100 126 160 176
TC-Cone Temporature~"C

FIGURE 5

NOTES: 6. These per must be using puise ty = 300 us, duty cycle

> 2
4 T 3
¥ SeeNots 6and? | | I «
3 T T T T T
4 2 1820 mA,IC*5A i
1 520
g +— A;__a—+‘ =
5 ——— | | §
a T 3 10 \;
4 3 ] N
g 07 . 7
£ N 3 N
g“ ,_‘_l.-nlznchl-JA 'r\ ,g . \\
- H
2 T lg=2mAice1A 4 N
§ o2 1 'c 2, N
% i t i H
& } [ 1
Lo — 2

2
f-Frequency—MNz

FIGURE ¢
< 2%,

7. These parameters sre meassured with voltege-sensing contacts separate from the current-carrying contacts and located within 0,128

inch from the device body.
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NPN SILICON POWER DARLINGTON BDW73 SERIES
'PNP SILICON POWER DARLINGTON BDW74 SERIES

MAXIMUM SAFE OPERATING AREAS

MAXIMUM COLLECTOR CURRENT MAXIMUM COLLECTOR CURRENT
vs vs
COLLECTOR-EMITTER VOLTAGE UNCLAMPED INDUCTIVE LOAD
=== D-C Operation —] = T | Vee =20V
< ce2sc < -10 I | Rgs2~1000

£ Lo =as! = Tc=25"C
13 H E= Ses-Figure 2
5 5 -4 -+t
o © g
5 : L, .l I
g ' i, \I il
§ § 07 X
BOW T/ —* £ 04 See Note

i e i
» BOW73/74C £ 02

o BOWTY/740 | —on

0 00 200

2 4 71 20 40 70100 200

Vcg -Collectar - Emitter Voltage -V L Inductive Load—mH

FIGUR
FIGURE 7 IGURE 8
NOTES: 8. This combination of maximum voltage and current may be achieved only when switching from saturation to cutoff with a

clamped inductive load.
9. Above this point the safe operating area has not been defined.

THERMAL INFORMATION

CASE TEMPERATURE FREE-AIR TEMPERATURE

DISSIPATION DERATING CURVE ' s 28 OISSIPATION DERATING CURVE
2 8
] N i,
) N ‘
N 2 .
[ : ReJA < 625°CW
3 15 N
: s
[ Rauc < 156°CW \
© N
g N
0 \
o N | gos \\
R N N
3
- 0 F L
“ 0o 2% s 75 100 126 150 0 3 S0 7T 100 1285 180
TC—Case Temperature-*C TA~Free-Air Temperature—°"C
‘FIGURE 9 FIGURE 10
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NPN SILICON POWER DARLINGTON BDW83 SERIES
PNP SILICON POWER DARLINGTON BDWS84 SERIES

e High SOA Capability, 30 Vand 5 A
® 150 W at 25 oC Case Temperature
e 15 A Rated Collector Current

® Min hpg of 750 « 6 A/3 V
[ ]

100 mJ Reverse Energy Rating
mechanical data

THE COLLECTOR IS IN ELECTRICAL CONTACT
WITH THE MOUNTING TAB

THIS PORTION OF LEADS - 14.47
FREE OF FLASH [~ 1346 ol
[» BASE — }
O | O CoLLECTOR—-C— | @) 54
7 f
(a EMITTER—> 7.'33 i
J
MECHANICAL INTERCHANGEABILITY OF PLASTIC 3.30 0.89
PACKAGE WITH TO-3 OUTLINE 279 0.38
1270 T'o.79
MIN. | 10.30
045§ 495
— 3LEADS 9% I—*+— 4:‘1 435
! sl
L7\ | 279 102

.63 CASE TEMPERATURE
MEASUREMENT
(TO-3 DIMENSION) 1.1 MIN. (2 PLACES) . ENT POINT

"7
10.67 I
571 139

ALL JEDEC TO-218AA DIMENSIONS AND 521 114
NOTES ARE APPLICABLE. 3 LEADS

ALL DIMENSIONS ARE IN MILLIMETRES

A

absolute maximum ratings at 25 OC case temperature (unless otherwise noted)

NPN| BDWS83 BDWS83A | BDW83B | BDW83C | BDW83D
PNP | BDW84 BDWS84A | BDW84B | BDW84C | BDW84D
Collector-Base Voltage 45V 60 V 80 V | 100V 120 vV
Collector-Emitter Voltage (See Note 1) 45 V 60 V 80 V | 100V 120 V
Emitter-Base Voltage 5 V
Continuous Collector Current 15 A
Continuous Base Current 500 mA
Continuous Device Dissipation at 25 OC Case
Temperature (See Note 2) 150 W
Continuous Device Dissipation at 25 ©C Free-Air
Temperature (See Note 3) 35W
Unclamped Inductive Load Energy (See Note 4) 100 mJ
Operating Ambient Temperature Range —65 0C to 150 °C
Operating Collector Junction Temperature Range —650C to 150 °C
Storage Temperature Range —65 0C to 150 °C

NOTES: These values apply when the base-emitter diode is open-circuited
. Derate linearly to 150 ©C Case Temperature at the rate ot 1.2 W/°C

. Derate linearly to 150 °C Free-Air Temperature at the rate ot 28 mw/°C

S WN =

L= 20mH Rgg =100

. This rating 1s based on the capabn‘l-ty of the transistor to operate sately in a circuit ot
2, vgga =0V, Rg=0.18§L Vee = 20 V, Energy = ic2.L/2.
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NPN SILICON POWER DARLINGTON BDW83 SERIES
PNP SILICON POWER DARLINGTON BDW84 SERIES

electrical characteristics at 25 OC case temperature

BDWS3 BDWS3A BDWS3B BDWS3C BDWS83D
PARAMETER TEST CONDITIONS BDWS4 BDWS4A BDWS84B BDWS4C BDWS84D UNITS
~ Min  Max Min Max Min Max Min Max Min Max

V(BRICEQ Collector-Emitter Ic=30mA, 1g=0 a5 60 80 100 120 v
Breakdown Voltage (See Note 5)
IcCEO Collector Cutoff ~ Vcg =30V, Ig=0 1 1
Current Vcg =40V, 1g=0 1 mA
Vce =950V, ig=0 1
Vceg =60V, Ig=0 1
iceo Collector Cutoff Ve =45V, lg=0 500
Current Vcg =60V, 1Ig=0 500
Ve =80V, g =0 500 A
Vcg =100V, Ig=0 500
Veg=120V, Ig=0 500
Ic8o Tc = 1500C 45/60/80/100/120 V 5 5 5 5 5 mA
'eBO Emitter-Cutoff VEB =5V, Ic=0 2 2 2 2 2 mA
Current
heg Static Forward Vce =3V, Ic=6A 750 20000 750 20000 750 20000 750 20000 750 20000
Current Transfer Vcg =3V, Ic=15A 100 100 100 100 100
Ratio (See Notes 5 & 6)
VBE(ON) Base Emitter Vcg =3V, Ic=6A 2.5 © 25 25 25 25 v
Voltage (See Notes 5 & 6)
VCE(sat) Collector Emitter  Ic =6 A, Ig=12mA 25 25 25 25 25 v
Saturation Voltage Ic = 15 A, Ig = 150 mA 4
(See Notes 5 & 6)
VER :Forward Voltage ~-Ic = 15A 35 35 3.5 35 35 \
of Reverse Diode
thermal characteristics
FARAMETER Max UNIT
Ry JC Junction-to-Case Thermal Resistance (See Note 7) 0.83 oCc/we
RO JA Junction-to-Free-Air Thermal Resistance 35.7 oc/w
switching characteristics at 25 OC case temperature
PARAMETER TEST CONDITIONS Typ UNIT
tON Turn-On Time Ic=10A, Ig(1)=40mA, Ig(2) = -40mA 0.9 Hs
tOFF Turn-Off Time VBE(off) = 4.2V, R =30 7 us

NOTES. 5. These parameters must be measured using pulse techniques, 1,y = 300 Us, duty cycle <2%
6. These parameters are measured with voltage sensing contacts separate trom the current-contacts and located within 3 mm from the
device body.
7 A 62 Watt Power Pulse is applied (50 ms with Ic= 2.6 A, Vcg = 25 V)
After 30 s stabilization tme AV gg is measured << 187 mV (Base test current = 3 mA)
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NPN SILICON POWER DARLINGTON BDW83 SERIES
PNP SILICON POWER DARLINGTON BDW84 SERIES

PARAMETER MEASUREMENT INFORMATION

OouTPUT
b ——————— 1 MONITOR
e Rga1 = 500 0 : r'? Von =42V - - — 20%
“n ] | = |
286127 \ {TuT = INPUT gy _ _ —— T --
. |
INDI4 INDIS 1N T4 i_ ! 42V ; 10% X
N U N - + ton - ‘O—ton-c!
VAl Rpa2 = 150 0 R =30 | 0%
70 pF |
v ouTPUT \
v 20 ' €
- LAY 90%
- A
+ —= Ves2=42V -—Vcco0V
Veg1 ~ 44V } T -
ADJUST FOR T-
Von = 2V AT
INPUT MONITOR =
TEST CIRCUIT VOLTAGE WAVEFORMS
NOTES: A. Vgen is 8 —30-V pulse (from 0 V) into & 50-2 termination.
8. The Vgen waveform is supplied by a generator with the following characteristics: t, < 15 ns, ty < 15 ns, Zgyy = 50 §2, t,, = 20 us,
duty cycle € 2%,
C. ms are i on an i with the ing characteristics: t, € 15 ns, R, 2 10 Mf2, Cj, € 11.5 pF.
D. Resistors must be noninductive types.
E. The d-c power lies may require iti bypassing in order to minimize ringing.
FIGURE 1
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NPN SILICON POWER DARLINGTON BDW83 SERIES
PNP SILICON POWER DARLINGTON BDW84 SERIES

INDUCTIVE LOAD SWITCHING

—ot w7 me (Sen Now A)

eyt 15ka

L1 Apaz = 100 0

= Vesi=0V ls-o—.la

TEST CIRCUIT VOLTAGE AND CURRENT WAVEFORMS
NOTE A: Input puise width is increased until Icyy = 3.16 A
FIGURE 2
TYPICAL CHARACTERISTICS
STATIC FORWARD CURRENT
TRANSFER RATIO BASE EMITTER VOLTAGE
" w
COLLECTOR CURRENT CASE TEMPERATURE
40000
2 VCE*4V 11 .0 VeE-4V J I
& o000 | SNt 8ana 7 1 3.6 | Seq Notes 8 and 7 s
§ i H I > 32 -
2 0000 - g 28 !
§ 7000 = > 24 i
£ T y
© 4000 (Kw t 20
§ 2000 A e - 100°c 'i 1.
‘s Pa Norg-m'c T 12 ~
5 1000 L o L ? os
? Tc - 56°C
w 700 > — 04
F3 7
w00 L1 0
04 07 1 2 « 10 ~76-60-26 0 25 60 76 100 126 160 178
Ic~Collector Currere—A Tc—Case Tompsrature—"C
FIGURE 3 FIGURE 4
SMALL SIGNAL COMMON-EMITTER
COLLECTOR-EMITTER SATURATION VOLTAGE FORWARD CURRENT TRANSFER RATIO
"
CASE TEMPERATURE FREGUENCY
3 v 5
Sea Non 6 ond 7 3 VCE = 10V
! I —[ J I e '_lccf 1A
5 T 11 P nf Tcemc
s Ig=40mA. Ic=10A 2
t 2 < [ \
3 z 1 5 ==
H // ? N
3 N +— E
L N |_+—1 I
§ .-I‘OMIA,I(E-GiA—« } AN
07 i
$ ] 2 AN
L T~
3 Ig=2mA, ic=1A ;
8 os L L F )
-76-60-25 0 26 50 75 100 126 160 175 ' 2 . T o0
T —Cone Tompersturs—"C f-Frequency -MHz
FIGURE 5 FIGURE 6

NOTES: 6. These parameters must be messured using puise techniques, tyy = 300 us, duty cycle € 2%.
7. Thess parameters are meassured with voitage-sensing contacts separate from the current-carrying contacts and located within 0.128
inch from the device body.
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NPN SILICON POWER DARLINGTON BDW83 SERIES
PNP SILICON POWER DARLINGTON BDW84 SERIES

MAXIMUM SAFE OPERATING AREAS

MAXIMUM COLLECTOR CURRENT

)
COLLECTOR-EMITTER VOLTAGE

MAXIMUM COLLECTOR CURRENT
v

UNCLAMPED INDUCTIVE LOAD

20 ©
D-C Operation Vecr20V |
Tc<25°C Rgg2 = 1000
T \‘ < Tc-25°C
£ 7 H L See Figure 2
5 HH—NC HH
1 ¢ Riii 7 g
: ¥ T i
; O it N
€
i 1 Leowsyes 5o TN
i o7 [BOWSV(A i Himt i
b Feowsy/s8 BOW83/84D 2 L0l T |
b o [BOWSVSLC +—— 2 Iy I
r I 1‘" | || ][ 3w Nore 8 l
02 JUE T
10 20 40 70 100 200 400 04 1 4 10 40 100 400
Vg —Collector-Emitter Voltage—V L=-Unclsmped Inductive Losd—mMH
FIGURE 7 FIGURE 8
NOTE 8: Above this point the safe operating area has not been defined
THERMAL INFORMATION
CASE TEMPERATURE FREE-AIR TEMPERATURE
DISSIPATION DERATING CURVE DISSIPATION DERATING CURVE
% 150 3 4
3s
128
3
% 100 \‘ ';_, 2 \\ RgJa < 35.7°CW
& Reuc < 0.839C/W H
7% \\ 2
18
3 % \\ 3 \
! N
bid 0s N
3 3
& oo s o \
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TC-Case Tomperature—"C

FIGURE 9

Ta-Free-Air Tempersture-"C

FIGURE 10
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