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absolute maximum ratings

RATING SYMBOL VALUE UNIT
" N N ‘4072F3 +58
Repetitive peak off-state voltage (0°C < T, < 70°C} ‘ 4082F3 Voru £66 v
Non-repetitive peak on-state puise current {see Notes 1, 2 and 3)
12 ps (Gas tube differential transient, open-circut voltage wave shape 1/2 ps) 120
2/10 us (FCC Part 68, open-circuit veltage wave shape 2/10 us) 80
8/20 us {ANSI C62.41, open-circuit voitage wave shape 1.2/50 ps} 70
10/160 ys (FCC Part 68, open-circult voltage wave shape 10/160 ps) 80
5/200 ys (VDE 0433, open-circuit voltage wave shape 2 kV, 10/700 ps) irgp 50 A
0.2/310 us (ALM 88, open-circuit voltage wave shape 1.5 kV, 0.5/700 ps) 38
5310 ps (CCITT IX K17, open-circuit votage wave shape 1.5 kV, 10/700 s} a8
5/310 ys (FTZ R12, open-circuit voltage wave shaps 2 kv, 10/700 ys) 50
10/560 ps (FCC Part 68, openi-circuit voltage wave shape 10/560 ps) 45
10/1000 ps (REA PE-80, open-circuit voltage wave shape 10/1000 ps) 35
Non-repetitive peak on-state current (see Notes 2 and 3} T~ D Package 4
e E—— lrgm Arms
50Hz, 1s | Sl Package []
Initial rate of rise of on-stats current, Linear current ramp, Maximum ramp value < 38 A diy/dt 250 Alps
Junction temperature T, -40 10 +150 °C
Storage temperature range Tag -40 to +150 °C

NOTES: 1. Further details on surge wave shapes are contained in the Appilications information section.
2. Initially the TiSP must be in thermal equilibrium with 0°C < T <70°C. The surge may be repeated after the TISP returns to its initial

conditions,
3. Above 70°C, derate linearty to zero at 150°C lead temperature.

electrical characteristics for the T and R terminals, T; = 25°C

TISP4072F3 TISP4082F3
PA TEST CONDITIONS UNIT
RAMETER MIN } ve ] MAX | MIN I Tvp | MAX
Repetitive peak off-
Vp = £Vpay, 0°C < T, < 70°C 10 10 A
'oAM  tate current 0 = *VYoam, T < Ty < * * H
Vigo; Braakover voltage dvfdt = 250 V/ims, Rgoypce = 30042 272 82 v
Impuige breakover volt- [ dv/dt = +1000 Vius, Rgoypee =50,
86 96 v
VEo) age dildt < 20 Alps * *
liso)  Breakover current dv/dt = £250 V/ims, Rgource = 3000 20.15 +0.6 | £0.15 0.6 A
Vr On-state voltage fr=25A, ty=100ps +3 3 v
Iy Holding current difdt = +/-30 mA/ms x0.15 +0.15
auidy Critical rate of rise of LmeAm voitage ramp 5 5 Wi
off-stata voltage Maximum ramp value < 0.85V arn
o Off-state current Vp=250V +10 +10 pA
Vp =0, 82 140 82 140 pF
t= 100 kHz, Vy4=100mV _
Co  Off-state capacitance (s88 Noto :) d Vp=5Y 49 85 49 85 pF
Vg=-50V 25 40 25 40 pF
NOTE 4: Further details on capacitance are given in the Applications Information section.
thermal characteristics
PARAMETER TEST CONDITIONS N } Tve ] Max | uNIT
Pot=08W, T4=25C O Package 160
: ! . e
Rgyja  Junction to free air thermal resistance 5 cm?, FR4 PCB S Fackage 168 W
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TISP4072F3, TISP4082F3
SYMMETRICAL TRANSIENT
VOLTAGE SUPPRESSORS

PARAMETER MEASUREMENT INFORMATION
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Figure 1. VOLTAGE-CURRENT CHARACTERISTIC FOR T AND R TERMINALS
ALL MEASUREMENTS ARE REFERENCED TO THE R TERMINAL
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TYPICAL CHARACTERISTICS
R and T terminals
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TYPICAL CHARACTERISTICS
R and T terminals
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TYPICAL CHARACTERISTICS
R and T terminals
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THERMAL INFORMATION
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APPLICATIONS INFORMATION

electrical characteristics

The electrical characteristics of a TISP are strongly dependent on junction temperature, T,. Hence a
charactaristic value will depend on the junction tamperalure at the instant of measurement. The values given
in this data sheet wera ed on ¢ cial testers, which generally minimise the temperature rise
caused by testmg Application values may be calculated from the paramsters’ temperature curves, the powsr
dissipated and the thermal response curve (Zg ).

lightning surge
wave shape notation

Most lightning tests, used for equipment verification, specify a unidirectional sawtooth waveform which has an
exponential rise and an exponential decay. Wave shdpes are classified in terms of peak amplitude {voltage
or current), risé time and a decay time to 50% of the maximum amplitude. The notation used for the wave
shape is ampiitude, rise time/decay lime. A 50A, 5/310 ps wave shape would have a peak current value of
50 A, a rise time of 5 ys and a decay time of 310 ys. The TISP surge current graph comprehends the wave
shapes of commonly used surges.

generators

There are three categories of surge generator type, single wave shape, combination wave shape and circuit
defined. Single wave shape generators have essentially the same wave shape for the open circuit voltage
and short circuit current (e.g. 10/1000 ys open circuit voltage and short circuit current). Combination
generators have two wave shapes, one for the open circuit voltage and the other for the short circuit current
(e.g. 1.2/50 us open circuit voitage and 8/20 us short circuit current) Circuit specified generators usually
equate to a combination generator, although typically only the open circuit voltage waveshape is referenced
(e.g. a 10/700 ys open circuit voitage generator typically produces a 5/310 ys short circuit current). If the
combination or circuit defined generators operate into a finite resistance the wave shape produced is
intermediate between the open circuit and short circuit values.

current rating

When the TISP switches into the on-state it has a very low impedance. As a result, although the surge wave
shape may be defined in terms of open circuit voltage, it Is the current wave shape that must be used to
assess the required TISP surge capability. As an example, the CCITT iX K17 1.5 kV, 10/700 ps surge is
changed to a 38 A, 5/310 ps waveshape when driving into a short circuit. Thus the TISP surge current
capability, when directly connected to the generator, will be found for the CCITT IX K17 waveform at 310 ys
on the surge graph and not 700 us. Some common short circuit equivalents are tabulated below:

STANDARD OPEN CIRCUIT SHORT CIRCUIT
VOLTAGE CURRENT
CCITT IX. K17 1.5 kV, 10/700 ps 38 A, 5/310 s
CCITT IX K20 1 kV, 10/700 ys 25 A, 5/310 ps
RLM88 1.5 kV, 0.5/700 ps 38 A, 0.2/310 us
VDE 0433 2.0 kV, 10/700 us 50 A, 5/1200 ys
FTZ R12 2.0 kv, 10/700 us 50 A, 5/310 ps

Any series resistance in the protected equipment will reduce the peak circuit current to less than the
generators’ short circuit value. A 2 kV open circuit voltage, 50 A short circuit current generator has an
effective output impedance of 40 {2 (2000/50). If the equipment has a series resistance of 25 € then the
surge current requirement of the TISP becomes 31 A (2000/65) and not 50 A.
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APPLICATIONS INFORMATION

protection voitage

The protection voltage, (V(go, ). increases undser lightning surge conditions duse to thyristor regeneration.
This increase is dependent on the rate of current rise, di/dt, when the TISP is clamping the voltage in its
breakdown region. The V gy, value under surge conditions can be estimated by multiplying the 50 Hz rate
V(g0 (250 V/ms) value by the normalised increase at the surge's di/dt (Figure 7.) . An estimate of the di/dt
can be made from the surge generator voltage rate of rise, dv/dt, and the circuit resistance.

As an example, the CCITT IX K17 1.5 kV, 10/700 ps surge has an average dv/dt of 150 V/ps, but, as the rise
is exponential, the initial dv/dt is higher, being in the region of 450 V/us. The instantaneous generator output
resistance is 25 . If the equipment has an additional series resistance of 20 €, the total serigs resistance
becomes 45(). The maximum di/dt then can be estimated as 450/45= 10 A/us. In practice the
measured di/dt and protection voltage increase will be lower due to inductive effects and the finite siope
resistance of the TISP breakdown region.

capacitance

off-state capacitance
The off-state capacitance of a TISP is sensitive to junction temperaturs, T, and the bias voltags, comprising
of the dc voltage, Vp, and the ac voltage, V4. All the capacitance values in this data sheet are measured
with an ac voltage of 100 mV. The typical 25°C variation of capacitance value with ac bias is shown in Figure
13 When Vp >> V4 the capacitance value is independent on the value of V. The capacitance is essentially
constant over the range of normal telecommunication frequencies.

NORMALISED CAPAGITANCE
vs

RMS AC TEST VOLTAGE

AXXAA
1.05

1.00

0.80

0.85 I

Normatised Capacitance

0.80

0.75 |- Normalised to V, = 100 mV

|-- DC Bias, vV, =0

P 44l

1 10 100 1000
V,-RMS AC Test Voitage - mV

0.70

Figure 13,

‘& TEXAS
2.98 INSTRUMENTS



