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TELECOMMUNICATION SYSTEM SECONDARY PROTECTION

® lon-implanted Breakdown Reglon
Precise and Stable Voitage
Low Voltage Overshoot under Surge
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® Planar Passivated Junctions
Low Off-State Current < 10 pA

@ Rated for International Surge Wave Shapes

WAVE SHAPE STANDARD ":“
20 s FCC Part 68 80
820 b8 ANST C62.47 70

10160 pis FCC Pan 68 &

10/560 ps FCC Pant 68 45

0.5/700 ps RIM 8 38
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10/700 us VDE 0433 50
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T0/1000 s REA PE-60 3
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PART # X

@ Surface Mount and Through-Hole Options

Small-outing
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DR

Plagtic DIP

P

Singlanne

£

® UL Recognized, E132482

description

These low voltage dual symmetrical transient
voltage  suppressor devices are designed to
protect ISDN applications against transients
caused by lightning strikes and a.c. power lines.
Offered in two voltage variants to meet baftery
and protection requirements they are guaranteed
to-suppress and withstand the listed intemational
lightning surges in both pofarities. Transients are
initiafly clipped by breakdown clamping until the
voltage rises to the breakover level, which
causes the device to crowbar. The high crowbar
holding current prevents d.c. latchup as the
current subsides.

Information is curtsnt asof pubhesucm dats Produe!s
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Specified T tenninal ratings require connection of pins 1 and 8.
Specifisd R termingi ratings require connaction of pins 4 and 5.
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device symbol

w N

SDAXAA
G

Terminals T, R and G correspond to the
sitemetive ine designators of A, Band C

These monolithic protection devices are
fabricated in ion-implanted planar structures to
ensure precise and matched breakover control
and are virtually transparent to the system in
normal operation

o
with the terms of Power r y. Production pi

n
g does not

necessany include testing of af parameters.

2-55



TISP3072F3, TISP3082F3
DUAL SYMMETRICAL TRANSIENT
VOLTAGE SUPPRESSORS
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description (Continued)

The small-outline 8-pin assignment has been carefully chosen for the TISP serias to maximise the inter-pin

clearance and creepage distances which are used by standards {e.g. IEC950) to establish voltage withstand
ratings.

absolute maximum ratings

"RATING SYMBOL. VALUE | UNIT |
Pepstitive peak oft-state valiage (0°C < T, < 70°C) :2;::2 Vorm : :2 v
Non-tepetitive peak on-stete puise current {see Notas 1, 2 and 3)
172 ys (Gas tube differential transient, open-circutt voitage wave shapa 1/2 ps) 120
2/10 ys (FCC Part 88, open-circult voliage wave shape 2/10 s} B8O
8/20 us (ANS| C62.41, open-circuit voltage wave shape 1.2/50 ps) 70

10/160 ys (FCC Part 68, oper-circult votage wave shape 10/180 ps)
5/200 ps (VDE 0433, open-circuit voltage wave shape 2 kV, 10/700 us)

brse 50 A
0.5/310 ps (RLM 88, open-circuit votage wave shape 1.5 kV, 0.5/700 s) 38
5/310 ps (CCITT IX K17/K20, open-circuit voltage wave shape 2 kv, 10/700 ps) 50
5/310.us (FTZ R12, open-circult voltage wave shaps 2 kV, 10/700 yis) 50
10/560 ps (FCC Pant 88, open-circuit voltage wave shaps 10/660 ys) 45
1071000 us (REA PE-60, opan-circult voitage wave shape 10/1000 ps} 3s
Non-repetitive peak on-state current (see Notes 2:and 3) 1 Package 4
50Hz, 18 P Package lrgm 3] A s
51 Package 6
initial rate of ise of on-state current,  Linear current ramp, Maxdmum ramp value < 38 A diefdlt 250 Alys
Junclion temperatute Ts -40 1o +150 C
Storage temperalure tange Tﬂv -40 40 +150 °C
NOTES: 1. Fuither detalls on surge wave shapes are contained in the Applications inf fion section.
2. Inttiaily the TISP must be in thermal aquilibrivm with 0°C < T; <70°C. The surge may be repeated after the TISP retums to its initial

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

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

TISPIOTIFS | TIGPAGB2F3
— | uNIT
PARAMETER TEST CONDITIONS W T WA | R T WA
Repetitive psak off- -
= ! T 70 1 1
nrm stale current Vg = 22Vpam, 0°C < T, < 70°C +10 %10 HA
Is Off-state current Vp =250V +10 +10 HA
f=100kHz, Vy=100mV Vp=0, D Package 501 180 50% 150
Ca  Off-stale capacitance | Thind terminal voltage = -50 V to +50 V PPackage | 65t | 200 | 65t | 200 1
(see Notes 4 and 5} Sl Package 30t 100 30t 100
NOTES: 4. These capacilance measurements employ a three cap bridge Incorp g a guard circult. The third terminat is

connected to the guard terminal of the bridge.
5. Further details on capaciience are given in the Applications Information section.

1 Typical vaiue of the parameter, not a limit valus.

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

TISPJ0TIFa | TIBPI0BZFS
PARAMETER TEST CONDITIONS W%J‘ATW—'—_ UNIT
tomm ::?;‘:B:fak o | Vg = sVpm 0°C < T, < 7O°C £10 10| A
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electrical characteristics for the T and G or the R and G terminals, T, = 25°C (Continued)

“TIBP30T2FD | TIGPI08IF3
PARAMETER TESTC ITIONS e
ST COND W | WA N WX
dvidt = £250 Vims,
Vo) Breakever voliage +72 +82 v
Source Resistance = 300 2
I s breakover voit-| dv/dt = 21000 Vius, difdt < 20 Afus
Vg | Pulse breakove 2861 w6t | v
age Source Reslstance =502
dvidt = £250 Vims,
kpoy  Breakover current +015| +0.6 { +0.15| =208 A
Source Resistance = 300 2
Vr Cn-gtate voltage fr=28A ty=100ps +3 +3 v
[ Hoiding current difdt = /430 mA/msg +0.15 +0.15 A
4 f rise of Linear voitage ramp,
digy  “fieal rata of lse o 5 5 KVis
off-state voltage Maximum ramp vaiue < 0.85V gy
[ Oft-state current Vo =250V +10 10 pA
= 100kHz, Vy4=100mV Vp =0, a2t 40 a2t 140 oF
Con Oft-state capacitanca | Third terminal vaitage = -50 V 10 +60 V Vp=5V 491 85 491 85 pF
(saé Notes 6 and 7) Vp=-50v | 25¢¥ | 40 | 25% | 40 pF

NOTES: 6 These capacitance measurements employ a three terminal capacitance bridge incorporating a guard circuit. The third terminal is
connected fo.the guard terminal of the bridge
7. Further details on capacitance ars given in the Applications Information saction.

PARAMETER MEASUREMENT INFORMATION

Quadrant |
Switching
Charactaristic
Vo
~~lkaoy
Voo
Yo .
Vo
towas
Quedrant it
Switching
Charscteristic PRDOAA
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m—
1 Typical vatue of the paramatser, not a limi vakie,
thermal characteristics
PARAMETER MIN | TYP | MAX | uUMIT
D Package 180
Rgja  Junction to froe air thermat P Package 00 | CW
81, Package 108
TYPICAL CHARACTERISTICS
T and G, or R and G terminails
OFF-STATE CURRENT NORMALISED BREAKDOWN VOLTAGES
vs vs
JUNCTION TEMPERATURE _ JUNCTION TEMPERATURE
100 T T T T
Normalised to Vo,
1.2} luy = 100 pA and 25°C
10 = ) Positive Polarity
1
Y r.d
§ ! S = 1 o
4] il -7 ]
g o V=50V :
t B Zas T I B
= _ ’
0.01 g / (2]
0.001 0.8

25 0 25 80 TS 100 126
T, - Junction Temperature - °C
Figure 2.

160

-25

Q@ 25 sao B 100
T, - Junction Temperature - °C
Flgure 3.

125 150




TISP3072F3, TISP3082F3

DUAL SYMMETRICAL TRANSIENT
VOLTAGE SUPPRESSORS
MARCH 1984 - REVISED SEPTEMBER 1897
L L
TYPICAL CHARACTERISTICS
T and G, or R and G terminals
NORMALISED BREAKDOWN VOLTAGES ON-STATE CURRENT
vs vs
JUNCTION TEMPERATURE ON-STATE VOLTAGE
T T T T = 100 =5
Normatised 0 Vi, "
12| lgg = 100 pA and 25°C =
X Negstive Polarity ’
7
: //’
. P E
L~ % 10
T @ y 4
} 5
10 ; -
" [ 150°C 25°C
l/ o , |
{ -40°C
0.9 1 [ =
25 0 2 50 75 100 125 150 1 2 i 4 5 6780910
T, - Junction Temperature - °C V; - On-State Volage - V
Flgure 4. Figure 5.
HOLDING CURRENT & BREAKOVER CURRENT
vs
JUNCTION TEMPERATURE
1.0 TCatAH
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T o048
E 07
3 us
§ as
oS
0.4
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3 hy \ \
[-3 P
% 0.2 ~
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-25 0 25 50 75 100 125 150
T, ~ Junction Temperature - °C
Figure 6.
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[~ Terminai Blas = 50 V

DUAL SYMMETRICAL TRANSIENT
VOLTAGE SUPPRESSODRS
MARCH 1884 - REVISED SEPTEMBER 1987
TYPICAL CHARACTERISTICS
T and G, or R and G terminals
NORMALISED BREAKOVER VOLTAGE OFF-STATE CAPACITANCE
vs vs
RATE OF RISE OF PRINCIPLE CURRENT TERMINAL VOLTAGE
13 5 100 T Ioaas
]
ol Positive Biea
5 N
£ % AN
§ 12 g ‘ N
[
s Nagative Bisd " R
i il i
® N
% 1.1 g
E 5
2
10 - 1o
0001 001 09 1 01 1 10 50
difdt - Rate of Rise of Principle Current - A/us Terminal Voltage -V
Figure 7. Figure 8.
OFF-STATE CAPACITANCE
vs
JUNCTION TEMPERATURE .
500
& /
§ o
B
g [T rerminaiBias =0
; | |
Ip
5

[ Terminal Bias = -50 V

-25 1] 25 50 7% 100 125 150
T, - dunction Temperature - °C
Figure 9.
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TYPICAL CHARACTERISTICS
T and G, or R and G terminals
SURGE CURRENT
ve
DECAY TIME

TCILAA

1000 .

100

Maximum Surge Current - A
A3

10

2 10 100 1000

Decay Time - ys
Figure 10.
TYPICAL CHARACTERISTICS
T and R terminais
OFF-STATE CURRENT NORMALISED BREAKDOWN VOLTAGES
vs vs
JUNCTION TEMPERATURE JUNCTION TEMPERATURE
T e —r e
E V=250V Normalised 10V
B N 1.2 |- 1o = 100 A end 25°C

10 ; = : Both Polarities

I, - Of-State Current - pA
\

B0

7 10
001 — Vem
I | I

0001 L L 1 0.9

-25 L] 5 50 75 190 126 150 -25 o % 50 75 100 125 150

T, - Junction Temperature - °C T, - Junction Temparature - °C
Flgure 11. Figure 12,
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= ———
TYPICAL CHARACTERISTICS
T and R terminais
NORMALISED BREAKOVER VOLTAGE OFF-STATE CAPACITANCE
vs vs
RATE OF RISE OF PRINCIPLE CURRENT TERMINAL VOLTAGE
13 e 100
o T
80 T
70 ° P'.”’"f’.’ o
s 60 oP
g 1.2 w
§ g 40
g 8L Package
] 30
a o
[ ]
1 :
£ 20
2
L Both Voltage Polarities
10 | ol L L i1y
0.001 0.01 [ 3] 1 10 100 01 1 10 50
di/dt - Rate of Rise of Principle Current - Alus Yerminal Voltage - V
Flgure 13. Figure 14.
THERMAL INFORMATION
MAXIMUM NON-RECURRING 50 Hz CURRENT
vs
CURRENT DURATION . THERMAL RESPONSE o
: III! [} II!I! ] “'iiii
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Figure 15. Figure 16.
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APPLICATIONS INFORMATION

electrical characteristics

The slactrical characteristics of a TISP are strongly dependent on junction temperature, T;. Hence a
characteristic value will depend on the junction temperature at the instant of measurament. The values given
in this data sheet were measured on commaercial testers, which generally minimise the temparature rise
caused by tesling. Application values may be calculated from the parameters’ temperature curves, the power
dissipated and the thermal response curve (Zg ).

lightning surge
wave shape notation

Most lightning lests, used for equipment verification, specify a unidirectional sawtooth waveform which has an
exponential rise and an exponential decay. Wave shapes are classified in terms of peak ampfitude (voltage
or current}, rise time and a decay fime to 50% of the maximum amplitude, The notation used for the wave
shape is amplitude, rise time/decay time. A 50A, 5/310 ys wave shape would have a peak current value of
50 A, a rise time of 5 s and a decay time of 310 ps. The TISP surgs current graph comprehends the wave
shapes of commonly used surges.

generators

There are three categories of surge generator type, single wave shape, combination wave shapse and circuit
defined. “Single wave shape generators have essentially the same wave shape for the open circult voltage
and short circuit current {e.g. 10/1000 us 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 ps open circuit voltage and &/20 ps short circuit current) Circuit specified generators usually
equate to a combination gensrator, although typically only the open circuit voltage waveshape is referenced
(e.g. a 10/700 us open circuit voltage generator typically produces a 5/310 ps short circuit current). If the
combination or circuit defined generators operate into a finlte resistance the wave shape produced is
intermediate between the open circuit and short circuit vaiues.

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 1.5KkV, 10/700 s surge is
changed to a 38 A, 5/310 us waveshape when driving into & short circuit. Thus the TISP surge current
capability, when directly connected to the generator, will be found for the CCITT IX K17 wavseform at 310 ps
on the surge graph and not 700 ps. Some common short circuit equivalents are tabulated below:

STANDARD OPENCIRCUIT  SHORT CIRCUIT
VOLTAGE CURRENT
CCITT IX K17 1.5 KV, 10700 us 38 A, 5/310 ps
CCITT IX K20 1KV, 10/700 ps 25 A, 5/310 ps
ALM88 1.5kV,0.5/700 ys 38 A, 0.2/310 pis
VDE 0433 2.0kY, 10/700 ps 50 A, 5/200 ps
FTZ R12 2.0k, 10/700 ps 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 £2 then the
surge current requirement of the TISP becomes 31 A (2000/65) and not 50 A.
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APPLICATIONS INFORMATION

protection voltage

The protection voltage, (Vgq, ), increases under lightning surge conditions due to thyristor regeneration. This
increase is dependent on the rate of current rise, di/dl, when the TISP is clamping the voltage in its
breakdown region. - The V(g value under surge conditions can be estimated by multiplying the 50 Hz rate
V(B0 (250 V/ms).value by the nommalised increase at the surge’s difdt (Figure 6.) . 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/us, but, as the rise
is exponential, the initial dv/dt is higher, being in the region of 450 V/us. The instantaneous generator output
registance is 25 {1 If the equipment has an additiona! series resistance of 20 €}, the total saries resistance
becomes 45k The maximum di/dt then can be estimated as 450/45 = 10 A/ys. In practice the
measured difdt and protection voltage increase will-be lower due to inductive effects and the finite slope
resistance of the TISP breakdown region.

capacitance
off-state capacitance

The off-state capacitance of a TISP is sensitive to junction temperature, T, and the bias voltage, 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 17
When Vy>> Vg4 the capacitance value is independent on the value of V4. The capacitance is essentially
constant over the range of normal telecommunication frequencies,

NORMALISED CAPACITANCE
vs
RMS AC TEST VOLTAGE
AIXXAA
1.05
1l
1.00 "
N

8 oss
5
[3
g_ 0.90
L5
g 0.85
(-]
s 0.80

0.75 [~ Normatised to V, = 100 mV

L DC Bias, V= 0
oro L LLLIMN 11111
1 © 100 1000

¥, - RMS AC Test Valtage - mV

Figure 17,
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APPLICATIONS INFORMATION

tongitudinal batance

Figure 18 shows a three terminal TISP with its equivalent "delta” capacitance Each capacitance, Cyg , Crg

and Cyy, is the true terminal pair capacitance measured with a three terminal or guarded capacitance
bridge. If wire R is biased at a larger potential than wire T then Cyg > Crg . Capacitance Crg is equivalent to
a capacitance of Cpg in parallel with the capacitive difference of (Ctg - Crg ). The line capacitive unbatance
is due to (Cyg - Cpg ) and the capacitance shunting the line is Crg + Ca/2 .

T
(CraCra)
Cne
Equipment 6 # Equipment

= Cm
Cre

R ADXAB

Equivslent Unbalance
Figure 18.

All capacitance measurements in this data sheet are three terminal guarded to allow the designer 1o
accurately assess capacitive unbalance effects. Simple two terminal capacitance meters (unguarded third
terminal) give false readings as the shunt capacitance via the third terminat is included.

< Power )
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