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TIPL785, TIPL785A, TIPL790, TIPL790A
N-P-N MONOLITHIC DARLINGTON CONNECTED
SILICON POWER TRANSISTORS

OCTOBER 1982 - REVISED OCTOBER 1984

Rugged Epitaxial Planar Construction

@ Designed For Low-Loss, High-Current,
High-Speed Switching Applications

® txo Typically 320nsatic = 10A

® dperating Characteristics Fully
Guaranteed at 100°C

® ICES < 1mA at Maximum Rated VCE at
100°C

® VCEOQ(sus):
TIPL785, TIPL790... 120 VMin
TIPL785A, TIPL790A ... 150 V Min

device schematic
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TIPL785, TIPL785A . . . TO-218AA PACKAGE

EMITTER

THE COLLECTOR IS IN ELECTRICAL
CONTACT WITH THE MOUNTING TAB

COLLECTOR
BASE

TIPL790, TIPL790A . . . TO-220AB PACKAGE

THE COLLECTOR IS IN ELECTRICAL
CONTACT WITH THE MOUNTING TAB

EMITTER
COLLECTOR
BASE

absolute maximum ratings at 25°C case temperature (unless otherwise noted) - g
TIPL785 TIPL785A TIPL790 TIPL790A _C_’
Collector-base voltage 160V 210V 160V 210V >
Collector-emitter voltage (VRg = 0) 160V 200V 160V 200V 8
Collector-emitter voltage {ig = 0) 120V 1650V 120V 160V
Continuous device dissipation at {or below} 25°C case tempsrature 80W 70W -]
Base-emitter voltage 8V &
Continuous collector current 10A =
Peak collector current {see Note 1) 15A :
Peak paralle! diode forward current (see Note 1} 10A 7
Operating collector junction and storage temperature range —65°C to 150°C 5‘";-,
NOTE 1: This value applies forty, = 2ms, dutycycle<2 %
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i TIPL785,TIPL785A, TIPL790, TIPL790A 7-33-29
: N-P-N MONOLITHIC DARLINGTON-CONNECTED
- SILICON POWER TRANSISTORS
E .
. electrical characteristics at 256°C case temperature (unless otherwise noted) .
TIPL785, TIPL785A TIPL790, TIPL790A .
Tl
; PARAMETER EST CONDITIONS MIN_ TYP MAX MIN TYP MAX UNIT
i V(BRICBO Ig = 1TmA, See Note 3 160 210 \'2
i VCEOQ(sust) Ic = 100mA, L = 25mH, See Note 2 120 150 v
Ve = 150V, VBe = —1.56Vto -8V 50
lcev VCE = 200V, Vg = —1.5Vio —8V 50 A
Vee = 150V, Vg =0 50 A
i . VCE = 200V, Vpe=0 50
CES VCE = 150V, Vgg = 0, TC = 100°C 7 A
VcE = 200V, Ve =0, Tc = 100°C 1
VCE = 120V, I8 =0 . 50
|
CEO VCE = 150V, iIB=0 50 HA
1EBO VEg = 5V, ic=0 4 4 mA
hge VCe = BV, Ic = 500mA, SeeNotes 3and 4 60 500 60 500
ic = 4A, Ig = 0.02A, See Notes 3and 4 1.2 1.2
Ic =7A, ig = 0.03A, See Notes 3and 4 1.6 1.6
V(CE(sat) Ic = 10A, Ig = 0.05A, See Notes 3and 4 2 2 v
Ic = 10A, Ig = 0.06A, T¢ = 100°C, 2
See Notes 3and 4 . 2
, Ic = 4A, Ig = 0.02A, SeeNotes3and4 1.8 1.8
Ic=7A, Ig = 0.03A, See Notes 3and 4 1.9 1.9
VBE(sat) ic = 10A, Ig = 0.06A, SeeNotes3and4 2.2 2.2 v '
Ic = 104, Ig = 0.06A, Tg = 100°C, 9 :
- See Notes 3and 4 2.1 .21
VE g = 10A, See Notes 3and 4 3 3 \
Cobo Vog = 20V, E=0, T=0.1MHz 30 30 oF |
Tt Ic = 500mA, VCE = 10V, SeeNote 5 10 10 MHz
NOTES: 2. Inductive loop switching measurement.
3. These parameters are measured using pulse techniques pulse width = 300 us, duty cycle = 2 %.
.—_l 4. These parameters are measured with voltage-sensing contacts separated from the current-carrying contacts located within
b v 3,2 mm {0.125 inches} from the device body. . i
-~ 5. To obtain f, the [heg| response is extrapolated at the rate of — 6 dB per actave from f = 1 MHz to the frequency at which
g |htel = 1.
< thermal characteristics .
8 PARAMETER TIPL785, TIPL785A TIPL790, TIPL780A UNIT
L MIN TYP MAX MIN TYP MAX
Reuc . 1.56 1.79 9C/W
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e ) TIPL785, TIPL785A, TIPL790, TIPL790A
N-P-N MONOLITHIC DARLINGTON-CONNECTED
SILICON POWER TRANSISTORS
inductive-load switching characteristics T-33-29 N
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
o 450 700 ns
:'j' Ic = 10A, Igq = 0.05A, lg2 = ~2.5A ;gg Zgg ::
t:: - VBE(off) = —5V, SeeFigures 1,2, 3and 4 . 56— 355 —
txo 320 500 ns
PARAMETER MEASUREMENT INFORMATION
' ¢ 40V

TUT |

. BASE }/ t=16.8 ms

DRIVE ty =0.5ms
See Figure 4 ‘kﬂ
/J7 '

FIGURE 1. INDUCTIVE-LOAD SWITCHING — Collector Test Circuit
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TIPL785, TIPL785A, TIPL790, TIPL790A T-33-29
N-P-N MONOLITHIC DARLINGTON-CONNECTED
_SILICON POWER TRANSISTORS
T e TYPICAL CHARACTERISTIC_S
) DELAY TIME. ’ . RISE TIME
: A" vs
o — : 1
N
\ L~ N
// N
104 \ Y04 =
= [
g LY
Te=25°C - Tc=25°C i
See Figure 1 - "See Figure 1 :
0.1 1 S 0.1 L
1 - 4 10 1 A .. 10
ic — Coliector Current — A ' Ig ~ Collector Current ~ A
FIGURE 2 ) FIGURE 3
COLLECTOR-EMITTER SATURATION VOLTAGE !
. , T vs -
RECOMMENDED BASE DRIVE BASE CURRENT
1k - ’ > 6 TTTTIT
o | é. Te=100°C |
P 400 £s
3 R >
g E / .5 4!--/ lc =10 A
< 1 100 4 g 4 TH—tc=7A TTII]
o £ A g T _ic=aa HH
e £ 40 é . I —tic=1a {]il]
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4 €
T 10 ¥o2
= 8 N
o B A
4 % \ N‘n¥
~Tc = 25°C to 100°C o 1
_See Figure 1 tlu
- 1 11 1 g1t N § 0
1 4 10 40 100 1 4 10 a0 100
ic — Collector Current — A |g — Base Current — mA
FIGURE 4 ) FIGURE 5
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ST TIPL785, TIPL785A, TIPL790, TIPL790A
N-P-N MONOLITHIC DARLINGTON-CONNECTED
SILICON POWER TRANSISTORS
—
TYPICAL CHARACTERISTICS T-33-29
BASE-EMITTER SATURATION VOLTAGE STATIC FORWARD CURRENT TRANSFER RATIO
A\ vs
BASE CURRENT COLLECTOR CURRENT
t
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- Ig — Base Current — mA ’ ¢ — Collector Current — A
FIGURE 6 FIGURE 7
COLLECTOR CUTOFF CURRENT
' vs
TEMPERATURE
" VBg=0 — 4
(- VBE = U — 11— T 1]
g ¢ TIPL785A, TIPL790A —1 0
' J VGE =200V >
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Tc — Case Temperature ~ °C
FIGURE 8
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TIPL785, TIPL785A, TIPL790, TIPL790A

! N-P-N MONOLITHIC DARLINGTON-CONNECTED
! SILICON POWER TRANSISTORS
IR MAXIMUM SAFE OPERATING AREA
- TIPL7885, TIPL785A TIPL720, TIPL790A
FORWARD-BIAS SAFE OPERATING AREA FORWARD-BIAS SAFE OPERATING AREA
100 =1 100
40 40
< N < N
T 10 NS | 10 ===
§ 4 B YA § 4 SN
£ 5
S S . Y
3 1 : EE:E::ﬁ g :
2 04 ] 2 04 t
3 X ms 8 MW { s
1 - A\l 2ms | 2ms
o 0.1 o 01
- E Tc=25°C Y gﬂm@.. T = 25°C {10msEE
00 TipL 785 Xoc 0.04F .~ TiPL 780 Noc
- — TIPL 785A | i - —— TIPL 790A Ui IL
ool i | H oot 1 )
1 a4 10 40 100 400 1k 1 a 10 40 100 400 1k
VcE — Collector-Emitter Voltage — V VGE — Collector-Emitter Voltage — V
FIGURE 9 . FIGURE 10

THERMAL INFORMATION '
DISSIPATION DERATING CURVE
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