
HIGH SPEED 

NPN POWER DARLINGTON 
D64DV5,6,7 
D64EV5,6,7 

TRANSISTORS 

These devices are designed for use in high-speed switching 
applications, such as off-line switching power supplies, PWM 
DC & AC motor control, UPS systems, ultrasonic equipment 
and other high frequency power conversion equipment. 

Features: 

• High Speed: ts < 5.0 f..Lsec., tr < 3.0 f..Lsec. 

• High Voltage: 400-500 VCEO 

• High Gain: hFE 50 Minimum @ 50 Amperes, IC 

• High Current: 75 Amperes, IC (Peak) 

D64DV D64EV 

DEVICE CIRCUIT 

maximum ratings (T C = 25°C) (unless otherwise noted) 

RATING SYMBOL D64DV5/EV5 
Collector-Emitter Voltage VCEO 400 
Collector-Base Voltage VCSO 500 
Emitter Base Voltage D64DV VESO 8 

D64EV 5 

Collector Current - Continuous IC 50 
Peak (Repetitive) ICM 75 
Peak (Non-Repetitive) ICSM 125 

Base Current - Continuous Is 10 
Peak (Non-Repetitive) ISM 20 

Total Power Dissipation @Tc = 25°C Po 180 
Operating and Storage 
Junction Temperature Range TJ. TSTG -65 to +150 

thermal characteristics 

Thermal Resistance, Junction to Case R8JC 0.7 

Maximum Lead Temperature for Soldering 
Purposes: %" from Case for 5 Seconds h 300 
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400-500 VOLTS 
50 AMP, 180 WATTS 

CASE STYLE TO-204AE (TO-3) 
DiMENSIONS ARE IN INCHES AND (MILLIMETERS) 

0.845(21.47) 
~ MAX. H .358(9.09) MAX 

-.:;~~ ,~,,~~~ 
0.063(1.60) DIA.-\ L .426(10.82) MIN. 

0.057(1.45) I 

CASE TEMP. 
REFERENCE 

POINT 
.20(5.00) 

0.162(4.09) 

0.15(3.84) 
2 HOLES 

D64DV6/EV6 
450 
600 

8 
5 

50 
75 
125 

10 
20 

180 

-65 to +150 

0.7 

300 

0.440(11.18) 

0.420(10.67) 

D64DV7/EV7 
500 
700 

8 
5 

50 
75 
125 

10 
20 

180 

-65 to +150 

0.7 

300 

UNITS 
Volts 

Volts 

Volts 

A 

A 

Watts 

°C 

°CIW 

°C 



electrical characteristics (T c = 25° C) (unless otherwise specified) 

CHARACTERISTIC I SYMBOL I MIN TYP MAX UNIT 

off characteristics 
Collector-Emitter Sustaining Voltage D64DV5/EV5 VCEO(sus) 400 - - Volts 

(Ic = .5A) D64DV6/EV6 450 - -
(Vclamp = VCEO Rated) D64DV6/EV7 500 - -

Collector Cutoff Current TJ = 25°C ICEV - - 1.0 mA 
(VCE = Rated Value, VSE = -1.5V) TJ = 150°C - - 2.5 

Emitter Cutoff Current IESO 
(VES = 4.5V, IC = 0) D64DV - - 350 mA 
(VES = 1.5V, IC = 0) D64EV - - 350 

second breakdown 
I Second Breakdown with Base Forward Biased FBSOA SEE FIGURE 23 

on characteristics 
DC Current Gain hFE 

(Ic = 75A, VCE = 5V) 25 60 - -
(Ic = 50A, VCE = 5V) 50 135 -
(Ic = 20A, VCE = 5V) 100 250 -

Collector-Emitter Saturation Voltage VCE(sat) 
(Ic = 75A, Is = 5A) - 2.2 3.0 V 
(Ic = 50A, Is = 4A) - 1.7 2.0 
(Ic = 20A, Is = 2A) - 1.15 1.5 

Base-Emitter Saturation Voltage VSE(sat) 
(Ic = 75A, Is = 5A) - 2.8 3.5 V 
(Ic = 50A, Is = 4A) - 2.45 3.0 
(Ic = 20A, Is = 2A) - 1.95 2.5 

switching characteristics TYP. MAX. 

Resistive Load DV EV DV EV 

Delay Time VCC = 250V td - 0.09 .09 .5 .5 ,",S 

Rise Time IC = 50A tr - .5 .5 1 1 

Storage Ti me IS1 = 2.5A, IS2 = 5A ts - 2.55 2 5 3 

Fall Time tp = 50 ,",sec tf - 1.4 .64 3 1 

emitter-collector diode characteristics 
Power Dissipation (IS1 = 0) Po - - 125 Watts 
Forward Voltage (IF = 25A) VF - 1.95 3.20 Volts 

(Ip = 50A) VF - 2.60 3.80 Volts 
(IF = 50A, TJ = 150°C) VF - 2.30 3.50 Volts 

Reverse Recovery Time 
Trr - 3.85 10.0 ,",sec (IF = 50A, dildt = 25A/,",sec, RS1E = .250.) 

Forward Turn-On Time 
TON 0.75 1.5 ,",sec (IF = 100A, di/dt = 100A/llsec) -

Single Cycle Surge Current (60Hz) IFSM - - 150 Amps 

Thermal Resistance ROJC - - 1.0 °C/Watt 
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TYPICAL CHARACTERISTICS 
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TYPICAL CHARACTERISTICS 

~IO.O 

~ 
'" (l) 

~ 
o 
> 5.0 
z o 
~ a: 
:::> 
!c 
'" ffi 
~ 
:E 

'" , 
'" ~ 
1; ., 
;;; 1.0 

TJ=ISO°C 

f3=IelrBI 

/f3=10 

~ :::::: 
.... f3=25 

~ 
.... f3=SO 

--== ~ ....- .... f3=100 

-
~ 1.0 50 75 

1.0 
-;; 
:: 
::I.. 

III 
:E 
j: 
(l) 
z 
% 
0 
l-
i 
'" I-
Z 

'" a: 
a: 
:::> 
0 

a: 
0 
I-
0 

'" ..J 
oJ 
0 
0 

... 
::: 

'" :E 
~ 
(l) 
z 
:;: 

o. 

0.0 

10.0 

~ 1.0 
i 
'" ... 
z 
w 
a: 
a: 
a 
~ 
u 
w 
..J 

6 
u 0.1 

I 

I 

Ie. COLLECTOR CURRENT (AMPERES) 

FIGURE 7. VBE ISAT) VS Ie, TJ = 150°C 

TJ=25°C - - TJ=IOO°C Ir 
-.-.- TJ=ISOoC 
Vee - 250V ;" .' 
:til' = :Ie 120 //' 
III2 - :tell 0 /;~ /. VBE --SV 

'p'IIO,. .. c ~ ::::::. 

- -

S 10 SO 

I:c. COLLECTOR CURRENT (AMPERES) 

FIGURE 9. TURN-ON TIME (RESISTIVE LOAD) 
(D64DV ONLY) 

TJ=2S D C -
-- -- TJ= 100°C 
-.-.- TJ= 150°C { -
Vee = 2S0V __ 1- t -- - ... 
1 8 ,=1 c /20 5 i-'" ;>"...; 

182 = 1e"O-1--

/ ? VSE=-'SV 
Ip = SO fL -See /~ V 

/ ,/ .," / 

/ 

If .'" ~ 

" 'Il' i--" 
I 5 10 SO 

Ie. COLLECTOR CURRENT (AMPERES) 

Id 

FIGURE 11. TURN-OFF TIME (RESISTIVE LOAD) 
(D64DV ONLY) 

-Go 

'" o z 

10000 

J=25°C 

r--~ 1000 

~ 
o 

100 
I 

1.0 

u 

" . .=. 
'" :E 
j: 
(l) 
z 
X 
o 
I-

~ O. I 
I-

ffi 
a: a:: 
:::> 
u 
II: o 
b 
'" ~ 

0.0 I 

_10.0 
u :: 
.=. 
'" :E 
j: 
(l) 
z 
X 
~ 
i 
en 1.0 
I­
Z 

'" II: 
II: 
:::> o 
a: 
~ 
o 

'" oJ 
..J 
o 
o 

O. I 

I 

- -
10 

Vea. COLLECTOR-BASE VOLTAGE (VOLTS) 

FIGURE 8. CAPACITANCE (CcBO) 

TJ=2SoC 
-----TJ=IOO°C - TJ=150·C ~. 

/ 

-r--

tr'= 
/ 

Vee=250V 
Iet=1e/2O ~ ~/ / 
1!J2=le/60 ,/ / VBE=-SV 

~ 
/ 'p'SOfL sec I 

~ 
I-i-- .-.-1.-" 

td: - --

5 10 SO 

Ie. COLL.ECTOR CURRENT (AMPERES) 

FIGURE 10. TURN-ON TIME (RESISTIVE LOAD) 
(D64EV ONLY) 

TJ =2S·C 
----- TJ=IOO·C 

- TJ=IIIO·C 
-Vee = 2S0V -:tel = :te 120 I- +1- ---- --:- ........ 
Ie2' le liO 
VeE =-5V r:..:: . ...; }ts 
tp = 50fLsee 

........ I 
l'f 

- ...... 
~ 

5 10 50 

Ie. COLLECTa:! CURRENT (AMPERES) 

FIGURE 12. TURN-OFF TIME (RESISTIVE LOAD) 
(D64EV ONLY) 

518 

100 



TYPICAL CHARACTERISTICS 
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TYPICAL CHARACTERISTICS 

1.4 

-- 1.2 IC=IOA_ 

~ 
III 
::IE 
;::: 
...J 
...J ~ - lc=20A 

~ 1.0 Ie=SOA 
Ie=SOA 

c 
III 
N 
:J 
<I 
::IE 

I e=20_V 
TJ =2SoC 

Ie/I BI=20 
VBE= -SV 

Ill: 
O.B 

Ie=IOA 
CLAMPED INDUCTIVE LOAD 

0 
z 

~ 
III 
::IE 
;::: 
Ill: 
III 

L= 100l-'h 

VeECeLAMPEO)= 2SOV 

0.6 I 

1.4 

1.2 

O.S 1.0 I.S 2.0 

FIGURE 19. FALL TIME VARIATION WITH 182 
(D64DV ONLV) 

Ie =IOA 

~ ~ ~ Ie=20A 
Ul 
Ul 
0 1.0 
Ill: 
u 
Q 
III 
N 
:J 

Ic= SOA 
Ie=SOA 

Ie=20~7 TJ = 2SoC 
Ie/I BI=20 

Ie= lOA 
VBE=-SV 

<I 
::Ii O.B CLAMPED INDUCTIVE LOAD_ 
Ill: 
0 
z 

0.6 

L = 100l-'h 

VeECeLAMP) = rov 

O.S 1.0 I.S 2.0 

FIGURE 21. CROSSOVER TIME VARIATION WITH 182 
(D64DV ON LVI 

~ Ill: , 

~ t--DC \IOOMSEqIOMSE 

" ~ .... '.~~ II' 

i 101~~~~~~~~~.~_~~~~~~~~~~~~~ 
U ~ 
Ill: \"' 

~ lj=ZSOC 1'\ 1\ I'\. 
:i 1.9§ DUTY CYCLE ~1% I " 8 F---- IeOR1cMLIMIT 

PARTS 
ARTS 

RT7 
U ~ -- - - - -- -- THERMAL LIMIT 

.... I- I I I ~Ef~~D BR~AKDIOWIN +-+-H'Id-''''",---+--+--HH+f+I 

11111 '" "I'\. 0.1 ~_....l....--'--L...l....Jc..I...J...l..L_---l_.L.-L..1..J..j..u..L-~..Do-L--LJ.L.l..l..l.lJ 
1.0 10 100 1000 

VeE. COLLECTOR -EM ITTER VOLTAGE (VOLTS) 

FIGURE 23. FORWARD BIAS SAFE OPERATING AREA 

w 
::;; 
;:: 
..J 
..J 

1.4.----.----,-----,-----:-------, 
Ie=IOA 

Ie' 20A 
I(;=SOA 

1.21--+----+-----;I'~:;,....;~--+---~ 

~ I.ol---+-----¥-----+----+-------f 
w 
~ 
..J 
« 
::;; 
a: 
a 
z 

Ie=IOA 

TJ=2SoC 
Ie1IBI=20 
VBE=-SV 
CLAMPED INDUCTIVE LOAD 

'h~---I------I- L= 100l-'h 

VeECeLAMP) = 2S0V 

0.6L-_-.L ____ -L.. ____ -'::-____ ..L-___ ---' 

O.S 1.0 I.S 2.0 

FIGURE 20. FALL TIME VARIATION WITH 182 
(D64EV ONL V) 

w 
::;; 
;:: 
a: 
w 
> a 
VI 

1.4 

1.2 

Ie=SOA 

Ie= 20A 

Ie= lOA 

~ I.Of--+-----:::~----+-----I------l 
~ TJ =2SoC 
~ Ie/IBI= 20 

<i. VBE=-SV 

~ O.BI----¥+-.~---I-----+- CLAMPED INDUCTIVE LOAD 
a L = 100l-'h 
z VeEceLAMPEO)= 2S0V 

Ie=20 

0.6L--_-,'-____ -'-____ -'-____ L-___ ----' 

O.S 1.0 1.5 2.0 

FIGURE 22. CROSSOVER TIME VARIATION WITH 182 
(D64EV ONLV) 

BO 

Ul 70 
III 
Ill: 

~ 6 
:IE 
<I 

~ 5 
ffi 
Ill: 

~ 4 
u 
Ill: 

0 

0 

0 

e 3 
u 
III 
...J 

TJ = 25"C 
01- L' 1001-' h 

VBP-5V. Rs=O.SSl--

c5 2 Of-XIII'lellO 

VBE' OV.tBE· 47°7---u 

H" 10 

100 200 300 

---, 
I 
I 

I 
I 

\ 
I 
I 

\ 
, , , 

\\ 
\ ~';RT S 

PART 6 

~RT7 
400 500 

veE' COLLECTOR EMITTER VOLTAGE. CLAMPED (VOLTS) 

520 

FIGURE 24. REVERSE BIAS SAFE OPERATING AREA 
(CLAMPED) 



I-

~ 
~ .... 
u . -

I 

0.1 

0.01 

n 

0.0001 

EDU '-CYClE= 

:;:;; 

SIIliGLE PUL.S~ 

TYPICAL CHARACTERISTICS 
100 

90 ~ 

t 
80 

II: 70 
0 
I-
u 

60 i! 

'" 50 z 
fi 
II: 40 III 
C 

II: 30 
III 
~ 
0 20 Q. 

10 

~CO .... J 
~ ~~.J 

IrDOJt: 

"" ~1t,ll1"ING " ~ r--...... "~ 
..... r-

~, 

O~ 

~ ~G 

'" "" ~ f\nnnn. o 20 40 60 80 100 120 140 
.000001 ·001 )01 01 )1 .I I I:> 

puL:SE WIDTH, TIME IN SECONDS TC ,CASE TEMPERATURE (·C) 

FIGURE 25. TRANSIENT THERMAL RESPONSE FIGURE 26. POWER DERATING 

'iii 
~ 100 
~ 90 
::IE eo 
'" 70 
I-
~ 60 
II: 
~ 50 
u 
Ii! 40 
; 
~ 30 
fI) 

S 
z 20 

~ z 
j! 
fI) 

1S 
::I 
~ 10 0 

.... ~ 
/:~ 

.~7 
717 

/ v// 

'1 /// 
V 

! 
--TJ =25°C !I - ---- TJ = 100·C 

V;'II -- I TJ =150·C 

2 3 

VTM , INSTANTANEOUS FORWARD VOLTAGE (VOLTS) 

FIGURE 27. FORWARD CHARACTERISTICS 

(1"10 DUTY CYCLE) 

+sv 
~SOI'-'" 

.022 

270 

* = SELECT , 
RI FOR +IBI = 2.5 AMPS (PKl 

+6VDC 

33 

6.B 044VHI 

100 

R2 FOR~IBI = 5 AM~S = 182 (PK) -6VDC 

4.7 

;SURL 

(NON INDUCTIVE) 

NOTE' JUM~ER 
I TO 2 (RESISTIVE) 

+250VDC 

2 TO 3 UNDUCTIVE
612 

r-----------, 

..----<l ...... -~-Q--t DEVICE UNDER TEST 
+Isl I 

I 
I 
I , 

L------J---J 

521 

4 

V 
CLAM~ 

FIGURE 28. 
SWITCHING TIME 

TEST CIRCUIT 

160 


