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' T334/

TIPL757, TIPL757A
N-P-N SILICON POWER TRANSISTORS
-, electrical characteristics at 25°C case temperature (unless otherwise noted)
PARAMETER . TEST CONDITIONS 0 TIPL757A uNIT
. MIN TYP MAX | MIN TYP MAX
VCEO(sus) iIc =0.1A, L = 26mH, See Note 2 375 420 Vv
Vce = 375V, ig=0 50
lceo VCE = 420V, 1g=0 g] “
Vce = BOOV, Vge =0 50
Ve = 800V, VBg =0, Tec = 100°C 100
Ices VGE = 1000V,  Vgg =0 ] M
. Vce = 1000V, Vgp =0, Tg = 100°C 100
iEBO Vg = 10V, Ic=0 - . 1 1 mA
hFE Ve =5V, Ic = 0.5A, See Notes 3and 4 15 60 16 60
Ic = 6A, Ig = 1A, See Notes 3and 4 0.6 0.5 . i
Ic = 10A, g = 2A, See Notes 3and 4 1 1
VCE(sat) Ic = 15A, Ig = 3A, See Notes 3 and 4 j 2.6 2.6 v
) Ic = 16A, g = 34, Tc = 100°C, - s s
See Notes 3 and 4
ic = BA, Ig = 1A, See Notes 3 and 4 1.4 1.4
Ic = 10A, Ig = 2A, See Notes 3and 4 1.5 1.6
- VBE(sat) Ic = 16A, ig = 3A, See Notes 3and 4 1.7 1.7 \'
Ic = 16A, Ig = 3A, Te = 100°C, 1.8 1.8
See Notes 3and 4
T VCE = 10V, 1c =05A, SesNoteb 1.5 1.6 MHz
Cobo Ve = 20V, Ig=0, f = 0.1 MHz 200 200 pF

NOTES: 2. Inductive lgop switching measurement. |
3. These parameters must be measured using pulse techniques, ty = 300ys, duty cycle € 2 %.
4. These parameters are measured with voltage-sensing contacts separate from the current-carrying contacts and located within
3,2 mm {0.125 inch) from the device body. .
5. To ebtain fT, the |hte| response is extrapolated at the rate of — 6 dB per octave from f = 1 MHz to the frequency at which
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i TIPL757, TIPL757A
N-P-N SILICON POWER TRANSISTORS
| 7 "3 3 “/ 'S'
i thermal characteristics '
; [ PARAMETER T ™MIN_ TYP MAX | UNIT |
: | RgJc ] 09 cw |
i resistive-load switching characteristics at 25°C case temperature (unless otherwise noted)
: PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
:‘"‘ lc = 16A, Vpe =260V,  SeeFigure 1, 0’272 z:
o "~ 2 e ;
™ ig1 = 3A, Ig2 = —-3.76A, T = 25°C o6 s
:cln Ig = 15A, Vg = 250V, See Figure 1, : . ; ::: ]
S
m Ig1 =3A, g2 = -3.76A, Tc=100C . 132 e
inductive-loaci switching characteristics at 256°C case temperature {unless otherwise noted)
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
t, - 2,6 ]
t: ) - 0.2 HS
- Ic = 16A. VRE(off) = — 10V, SeeFigure 2, 03 s
t:[ lgy = 3A, lIgg= -5A, Tg = 25°C 505
' |- . X
txo 0.5 Hus
tsv 3 us
:’Y Ic = 16A, VgEioff) = — 10V, SesFigure2, o:z =
‘:'_ lg1 = 3A, lg2 = -5A, Te = 100°C 55 :s
n X
txo 0.8 13
i »
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TIPL757, TIPLT57A _ 733-/s
N-P-N SILICON POWER TRANSISTORS

- i i PARAMETER MEASUREMENT INFORMATION
1nv
0.02 uF 1 260 V
— —— '
AN 2N6191 - -
200
o= 10xF %0
o p TUT f: 100 uF
-35 VU
:: 0N
- == 0.02 uF
1uf
1:—-——{ — 2N5337
< 500 0 :E 50 Q
<
. VoFF
s : |
; . TEST CIRCUIT {
- 1
% 's 1 ;
- : l
O S
.S ! |
. § :
1
.. Io :
1
4

A-B-ton: A-Foyy
C-D-tg F-B~¢
D-E-y

CURRENT WAVEFORMS

NOTES: A. The Vgen waveform is supplied by a generator with the following characteristics: t; € 16 ns, t; < 16ns, Zout = 509,
tw = 20ps, duty cycle € 2%.
B, Waveforms are monitored on an oscilloscope with the following characteristics: t; < 15 ns, R, > 10 MQ, Cin< 11.5pF.
C. Resistors must be noninductive types. ’

i FIGURE 1. RESISTIVE-LOAD SWITCHING
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ST . : TIPL757, TIPL757A
N-P-N SILICON POWER TRANSISTORS
] T -33-/S
PARAMETER MEASUREMENT INFORMATION
. . 1Mv
0.02 uF 100 2
—
Jg‘gf o} 2N6191 0V
_L,o uF [ . " 4 1804H
<
0 —— . S Re1
_smv I l ) ) BYW11
0.02 pF TUT
! - 2N5337 300V L
gs0a ( _t , =100 uF
R g R
300 T
100 2 1
500
. VOFF
- /;7 - i i ty =80 us
Duty Cycle = 0.9%
TEST CIRCUIT
lsmm%-‘ A80%) §
i8N BASE CURRENT S
| [-}]
1 (a]
{ o
. &
) : -
1 A-B=tgy
Ve — COLLECTOR VOLTAGE A-C=tyy
§ ) D-E =ty
D (20%) E—F =ty
! BBty a
E (10%}
10 {on) =l — — — e COLLECTOR CURRENT

VOLTAGE AND CURRENT WAVEFORMS

NOTES: A. Waveforms are monitored on an oscilloscope with the following characteristics: ty € 16 ns, Rip > 10MQ, Cin < 11.6pF,

B. Resistors must be noninductive types.

FIGURE 2. INDUCTIVE-LOAD SWITCHING
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TIPL757, TIPL757A 7T -3%-/§

N-P-N SILICON POWER TRANSISTORS

-

o oma

TYPICAL CHARACTERISTICS

FORWARD CURRENT TRANSFER RATIO COLLECTOR CUTOFF CURRENT
vs Vs
COLLECTOR CURRENT - ‘ CASE TEMPERATURE
100 I =T ====
- Veog =5V PR
o [ETc=125% CE =5 V] < gfVEE"O
& a0 RN T 7
& T =25% N £ , /\/
& o 77
- b= A
£ 0 =L § o4 TIPL757 A
CTe=-— d
g —Tem 68 e \\\\ & VGE = 1000 V[ p
g \ = 0.1 §4
é 4 \ 8 . =
] 1 “PTTIPL757A Lf
w $ 004 = Ve =800 V] T]
= o -
1 0.01
01 04 1 4 10 40 100 -80 -40 0 4 80 . 120
Ic—Collector Current—A Tc ~ Case Temperature — °C
FIGURE 3 ) FIGURE 4

COLLECTOR-EMITTER SATURATION VOLTAGE BASE-EMITTER SALURAT'ON VOLTAGE

vs BASE CURRENT

- . BASE CURRENT 17
] 25 > O IITTIT 7]
-~ 8 i Te=100°C <2 4 16[|Tc=28°C CIL!I'ISIAI_
] il Te=25°C = g
o 3 FF s ¥ i 5
s 2, x el T llu | il 515 =
< $ i mle=1A 514 T Lic="10a.
8 ] = lc=2A ] v
@ 33 Ic=5A 213 %8 CHTT T
s @ T LA ilc=6A
2 - Ic=10 A 12 y
“E - =15A] H % BECSATARS
""‘._ 2 | ic=15A ]| 's 1.1 //4 = I‘i{—zA-
-] 1 a 74P 4T
B 3 & 1 T
=2 1Y mi » T —:' |+ Iec=1A]]
‘? 1 NN g 0.9 AT i
= I NS i} 08 Zd
3 N a
S0 0.7
001 00401 04 1 4 10 40 100 0 1 2 3
Ig—Base Current—A Ig—Base Current—A
FIGURE 5 FIGURE 6
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R TIPL757, TIPL757A
N-P-N SILICON POWER TRANSISTORS
[ =335~
TYPICAL CHARACTERISTICS 4
RESISTIVE-LOAD
TURN-ON AND TURN-OFF TIMES . RESISTIVE-LOAD TURN-OFF TIME
VS V8§
COLLECTOR CURRENT ’ BASE CUTOFF CURRENT
10 : T | S 10 - lI I151A L
Ig1=1c/6 3 ric=
IB2=~1.26 + Ig17] - !B1=3A
4 Tc=26°C i 4| Tc=25C
See Figure 1 1l B See Figure 1
‘-\\
N Lty
—
a \ \\\\
P c i
E e
=t “ton =
0.4 = 0.4 e
0. - 041
1 4 10 40 100 —-15 -2 —-25 -3 -35 —4 —-45 —B
Ig—~Collector Current—A , Ig2—Base Cutoff Current—A
! FIGURE 7 . . FIGURESB |
i :
. INDUCTIVE-LOAD TURN-OFF TIME
vs
BASE CUTOFF CURRENT 8
10 — (2]
Ic=16A = S
1 - |B1 =3A TI— o
| 4 Te=25C [ ()
A See Figure 3| | d
tey o
1 =
3 04 T txo )
E ——
F e
0.1 trv —
=
0.04
0.01
-4 -5 -8 -7
Ig2—Base Cutoff Current—A
FIGURE 9
i
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TIPL757, TIPLT57A 7=33-/5"
N-P-N SILICON POWER TRANSISTORS

N MAXIMUM SAFE OPERATING AREA
FORWARD-BIAS SAFE OPERATING AREA REVERSE-BIAS SAFE OPERATING AREA
100 —r——
‘ Fro-25°c g o
40 18 i1 =—Ip2 = I¢/ il
N \ ) 1: 18 \\
< 10 \ < £ :
‘!' N \’\ g 14 1‘\\
- [}
g 4 0.1 ms /“_V, § 12 ‘.‘\
3 0.5 ms ¥]_LT{\ £ \
5 1 Tms _—/,. 20 %} 2 10 “
B 2ms S ] Ty
E 0.4 5ms AR % 8 \
] 10 ms e :L'!’ 6 \
2 01 100 ms 2 L7 ol LA\
F——DC Operation .(;:.- 4 \
0.04 —FHHHHE = | ~==TIPL757 \ \\
| ——=TIPL757 i 2| ——TIPL757A N
—TIPL757A 1 I ] I i
0.01 1 AN 0
1 4 10 40 100 400 1k 0 200 400 600 800 1k
VcE-Collector-Emitter Voltage—V VCE(pk)—Peak Collector-Emitter Voltage—-V )
FIGURE 10 ’ FIGURE 11 ~
LIMITING CONDITIONS |
FOR POWER-DOWN TRANSIENT
20 > T T T
- 18 -05A<ip2<-2A7]
= IB1=4A
< 16 \ Tc<100°% -
- \
< \
o | 14 \
@ £
< £12 \
o 8 \ ‘
O 1 ‘5 10 \
o g \
23
. 3 \
B x 6
3 TIPL757A
1 > 4 \ ! \
\ TipL767 1\
P) N\ I
\ \
ol— < rel .
0 200 400 600 800 1k
Peak Collector Voitage—V 1
FIGURE 12
i
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TIPL757, TIPL757A
N-P-N SILICON POWER TRANSISTORS

7 -33-/s—

MAXIMUM SAFE OPERATING AREA

Vee/lc
INDUCTIVE LOcus
LOAD SHAPING '_'1

CIRCUIT

BASE DRIVE UNIT TUT PEAK
CONTROLLING VOLTAGE
181 CLAMP

B2
VBE (off) |
- PEAK Ic _

SENSE

e

FIGURE 13. TEST CIRCUIT FOR LIMITING CONDITIONS
FOR POWER-DOWN TRANSIENT

THERMAL INFORMATION
DISSIPATION DERATING CURVE

100 @
N\ Q
N 'S
80 [
1 N a
]
: X &
3 60 N -
& \\ :
k] N
g 40
:
o \\
20 N
N
0
0 50 100 150 200

Tc—Case Temperature—C

FIGURE 14
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AT TIPL760, TIPL760A, TIPL761, TIPL761A
N-P-N SILICON POWER TRANSISTORS
. T7-33-73
. REVISED OCTOBER 1984
® 80W/100 W at 25°C Case Temperature
@ 4 A Continuous Collector Current
) @ Operation Characteristics Fully Guaranteed at 100°C
i
@ Transient Power Dissipation Guaranteed at 100°C
. - @ Ices< 100 uA at Max VCg at 100°C
® 1000 V Blocking Capability )
®_ Designed for High-Voltage, Inductive-Load Switching -
Applications
device schematic
[ bendenberent et It |
]
l
B ! J/

o

E
TO-220AB PACKAGE TO-218AA PACKAGE
TIPL760, TIPL760A TIPL761, TIPL761A
/— EMITTER EMITTER
~~—— COLLECTOR COLLECTOR (72}
~—— BASE * BASE @
2
>
I ]
: (]
&
THE COLLECTOR IS IN ELECTRICAL THE COLLECTOR IS IN ELECTRICAL —
CONTACT WITH THE MOUNTING TAB . CONTACT WITH THE MOUNTING TAB =

absolute maximum ratings at 25°C case temperature {unless otherwise noted)

TIPL760 | TIPL760A | TiIPL761 | TIPL761A

f Collector-base voltage 800V 1000V 800V 1000V

' Collector-emitter voitage {Vgg = O) 800V 1000V 800V 1000V
Collector-emitter voltage (ig = 0) 375V 420V 375V 420V
Continuous device dissipation at (or below) 25°C case temperature (see Figure 14) 80W 80W 100W 100W
Base-emitter voltage 10V

) Continuous collector current 4A

. Peak collector current (see Note 1) 8A

i Operating junction and storage temperature range —65°C to 150°C

|

L}

NOTE 1: This value applies for, ty, € 10 ms, duty cycle € 2%.

. i
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TIPL760, TIPL760A, TIPL761, TIPL761A N ; 33 /3
N-P-N SILICON POWER TRANSISTORS . :
3 . ~ .
electrical characteristics at 25°C case temperature (unless otherwise noted)
TIPL760 TIPL760A
PARAMETER TEST CONDITIONS TieL761 TIPL761A | ymiv
MIN TYP MAX | MIN TYP MAX
VCEO(sus) Ic=100mA, L =265mH, SeeNote2 375 420 Vv
V=376V, Ig=0 - B0
Iceo VCE = 420V, g =0 g
VCe =800V, V=0 50
Vce = 800V,  Vgg = 0, Te = 100°C 100
'ces VGE = 1000V, Vgg =0 %]
Vce = 1000V, Vpg = 0, Tg = 100°C 100
IEBO Veg = 10V, Ilc=0 -1 1] mA
hgg VCe=5V, Ic = 0.5A, SeeNotes3and4d 20 60 20 60
Ic=1A, Ip=0.2A, SeeNotes3and4 - 0.5 0.5
Ic = 2.5A, I8 = 0.6A, SeeNotes 3and4 1 L
VCEisat) Ic = 4A, Ig = 0.8A, SeeNotes3and4 2.5 2.5 v
! fc = 4A, I = 0.8A, Tc = 100°C, . 5 &
See Notes 3and 4 -
fc = 1A, Ig = 0.2A, SeeNotes3and4 1 1
Ic = 2.5A, IB=0.5A, SeeNotes3and4 1.2 1.2
VBE(sat) Ig = 4A, g = 0.8A, SeeNotes3and4 1.4 1.4 v
. Ic = 4A, Ig = 0.BA, Tg = 100°C,
; See Notes 3and 4 13 13
[ Vcg = 10V,  Ic = 0.5A, SeeNotes 12 12 MHz
Cobo Vcg = 20V, g =0, f=0.1MHz 110 110 pF

NOTES; 2. Inductive loop switching measurement. .
3. These parameters must be measured using pulse techniques, t,, = 300 s, duty cycle< 2 %. .
4. These parameters are measured with voltage-sensing contacts separate from the current-carrying contacts and located within _
3,2mm (0.125inch) from the device body.

5. To obtain fT, the [hgg] response is extrapolated at the rate of — 6 dB per octave from f = 1 MHz to the frequency at which
. lhggl = 1. °

a 1diL
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. e T TIPL760, TIPL760A, TIPL761, TIPL761A
N-P-N SILICON POWER TRANSISTORS
! thermal characteristics .
i TIPL760 TIPL761
i PARAMETER . - TIPL760A TIPL761A uNIT
| - MIN TYP MAX | MIN TYP MAX
ReJc 1.56 1.26 | W
resistive-load switching characteristics
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
:°" Ic = 4A, Ig1 = —lg2 = 0.8A, Te = 25°C, °'25: o
s M k X
™ Vee = 200V, See Figure 1 5
:"“ Ic = 4A, - g1 = —lg2 = 0.8A, T = 100°C, 0'6:
z: Vg = 200V,  SeeFigure 1 : i
inductive-load switching characteristics
PARAMETER - TEST CONDITIONS MIN TYP MAX [ UNIT
tsv 2.5
:;f’ Ic = 4A, tgq = 0.8A, Tc = 26%, : 002': " {
! Y = - i :
T BE(off) 8V, See Figure 2 575
txo 0.4
tov 3
:;.v Ic = 4A, g1 = 0.8A, Tc = 100°C, 002': us
! v = - i .
. BE(off) 5V, See Figure 2 515
txo 0.76
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{ 8961726 TEXAS INSTR (OPTO) ) 62_‘_2/_373056 D.
| TIPL760, TIPL760A, TIPL761, TIPL761A 3-13

N-P-N SILICON POWER TRANSISTORS

- -

PARAMETER MEASUREMENT INFORMATION

3a
/ 5v
! BY205
t TIP30
|
1L Rp
3o /> ON

Rc

1
a

Vgen N
gel 2N2222 Voo =200V

68 0

Ses Note A

[
.
i ) —
H - i '
.~ !
' Q !
Pg SO |
L0
® i
L@ |
” i
I
[} ]
¢ }
]

]
I
]
|
I
1
1
-4
1
|
|
I
|
|
|
'
!
|
!
-
o
®

A-B-tg A-F-tg
C-D-tg F-B-t,
D-E~j

CURRENT WAVEFORMS

% NOTES: A. The Vgen waveform is supplied by the following chayécteristics: t < 15 ns, t; € 16 ns, Zgy = 509Q, tw = 20 s,
duty cycle € 2%,

B. Waveforms are monitored on an oscilloscope with the following characteristics: t < 15 ns, Rjp > 10 MQ, Cjp, < 11.5 pF.
C. Resistors mt:st be noninductive types.

FIGURE 1. RESISTIVE-LOAD SWITCHING
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SRR TIPL760, TIPL760A, TIPL761, TIPL761A
N-P-N SILICON POWER TRANSISTORS

7 -33-/3

PARAMETER MEASUREMENT INFORMATION

asn

BV

6x BY205

t=600 us
tw=20ps
Duty Cycle = 3,3%

VOFF
ADJUST R FOR REQUIRED i¢

TEST CIRCUIT

'B(onlj"“’ A(90%)
) SN v—— BASE CURRENT

B
Cf90%
A-B=t,

8 v
S— 1_11%__\.4 COLLECTOR VOLTAGE A-C=tyy

D-E=1g

D (80%) E-F =1
B—E =tyq
E (10%)
1¢ (on) =t — — — = COLLECTOR CURRENT

F (2%}

"
o
2
S
@
(a)
-
o
-

VOLTAGE AND CURRENT WAVEFORMS
istics: tr € 15 ns, Rip > 10 Q, Cin € 11.5 pF.

NOTES: A. Waveforms are monitored on an oscill pe with the following

8. Resistors must be noninductive types.

i
i
I " FIGURE 2. INDUCTIVE-LOAD SWITCHING
!
t
|
|
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TIPL760, TIPL760A, TIPL761, TIPL761A . 7 —3 3 -/ 3
) N-P-N SILICON POWER TRANSISTORS . )
i te . W
TYPICAL CHARACTERISTICS
, ) RESISleE-LOAD TURN-ON TIME RESISTIVE-LOAD TURN-OFF TIME
i vs Vs
: COLLECTOR CURRENT COLLECTOR CURRENT
1% v 1 10
IB1=-1p2=Ic/5] IB1=—Ig2=1Ic/6
Tc=25°C ] N Te=25°C .
I .
400 PN } a : N
- R \\
N \ ts
i 1
100 o~
2 ==t g l
= F N !
‘\ 1
N - |
40 0.4 Sq t i
. {
10 0.1 :
0.1 S04 .1 4 10 0.4 0.4 1 4 10
¢ — Collector Current — A . Ig - Collector Current — A
FIGURE 3 FIGURE 4 |
COLLECTOR-EMITTER SATURATION VOLTAGE BASE-EMITTER SATURATION VOLTAGE
- vS ) . vs
e BASE CURRENT BASE CURRENT
E ] s 5 [ I 1.25 T
- \ Tc=25°C > Tc=25°CH
o 45 Te = 100°C T 1.2 +——
O ¥ [ ® Ic=4 A
m K-} 4 I ] I I g’ 1.15
s. > DL s - —
2 Sas = z 11 1]
o £ UlLi-3a g ic=3A_]
g 3 g T 2 1.05 =]
T 4 = iRERNRRY g T
8 25 T | 1 e
R L= n B R AR ;'
gy Vo ° E o095 lc=2A
5 By a ™ L )
215 \ \ 2 09 lc= 14
3 \ \ -4 L
S A ~ I}
_‘L 1 \\ 3 = 0.85
B NN P
) N e o 08 '
o >
> 0 T o l 0.75
0 02040608 1 1214 16 1.8 2 0 02 04 06 08 1 12 14 16
i — Base Current — A Ig — Base Current — A
FIGURE 5 i FIGURE 6
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TIPL760, TIPL760A,.TIPL761, TIPL761A
N-P-N SILICON POWER TRANSISTORS

7:33-/3

’ B 8961726 TEXAS INSTR (OPTO) N 62C 37059 D r
!

! TYPICAL CHARACTERISTICS

{

: FORWARD CURRENT TRANSFER RATIO ’ COLLECTOR CUTOFF CURRENT
0 VS vs
i COLLECTOR CURRENT CASE TEMPERATURE
; 100 — ] 10 =
o Pt Vee=5VH g 4 —VBE = 0 TIPL760A
§  fre=12% ' 1 - TIPL761A
5 40 =T N & 1 L VcE = 1000V
% [Tc=25% N g —
S \ 5 04 2
- \ \ Q 7
€ % 74
£ 2 01
3 " Fro-—es% . 5 = P
FIc=— s y T
- \ ] g 004 ZiTiPL760 ]
g 4 1 § - 7 TIPL761
S \ > 001 VCE =800 V;
w N {2 0.004 e
» \ ° T
X ' 1 0.001
i 0.1 04 1 4 - 10 -80 -—40 0 40 80 120
: : ic — Collector Cumrent — A ] i T¢ — Case Temperature — °C
FIGURE 7 i FIGURE 8

MAXIMUM SAFE OPERATING AREA

- TIPL 760, TIPL 760A . TIPL 761, TIPL 761A
FORWARD-BIAS SAFE OPERATING AREA FORWARD-BIAS SAFE OPERATING AREA
10 =" 10 (72}
, X T a S 8
4 \ t 4 N \ L1 .;
\ \ 1] i \\ \ i [ ]
T N[ NBATN < WA o
' 4o NooK] Lo ' ol
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THERMAL INFORMATION
! TIPL761, TIPL761A TIPL760, TIPL760A
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