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DUAL TRANSIENT-VOLTAGE SUPPRESSORS
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® Meet or Exceed Bell Standard LSSGR D OR P PACKAGE
Requirements (TOP VIEW)

® Externally-Controlled Negative Firing U
Voltage . ..-70V Max T\;P L 8 ]-CrsINPD

® Accurately Controlled, Wide Negative Ng 2 ! ]GND
Firing Voltage Range -5Vto-65V 3 d!

T RING[] 4 5] RING
® Surge Current (see Note 1):
TCM1030 TCM1060 "I\'Ir? —DNo inkterna_l conntlectt)ilon 4 and
e ackage Is available taped an

10/1000 16 A 30 A recled. Add R suffix (16, TCML030DR).
10/160 25 A 45 A

2/10 35A 50 A

® High Holding Current
- TCM1030 ... 100 mA Min
- TCM1060 . .. 150 mA Min

description

The TCM1030 and TCM1060 dual transient-voltage suppressors are designed specifically for telephone
line-card protection against lightning and transients (voltage transients) induced by ac lines. One of the TIP
terminals (pin 1 or 8) and one of the RING terminals (pin 4 or 5) are connected to the tip and ring circuits of a
SLIC (subscriber-line interface circuit). The battery feed connections between the SLIC and the subscriber line
are from the remaining TIP (pin 1 or 8) and RING (pin 4 or 5) through the TCM1030 or the TCM1060 to the tip
and ring lines. Transients are suppressed between tip and ground, and ring and ground.

Positive transients are clamped by diodes D1 and D2. Negative transients that are more negative than Vg cause
the SCRs, Q1 and Q2, to crowbar. The high holding current of the SCRs prevent dc latchup as the transient
subsides.

The TCM1030 and TCM1060 are characterized for operation from -40°C to 85°C.

functional block diagram
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Please be aware that an important notice concerning availability, standard warranty, and use in critical applications of
Texas Instruments semiconductor products and disclaimers thereto appears at the end of this data sheet.

NOTE 1: The notation 10/1000 refers to a waveshape having t, = 10 us and ty, = 1000 us ending at 50% of the peak value. The notation 10/160
is ty = 10 us and ty, = 160 ps. The notation 2/10 is ty = 2 us and ty, = 10 us.

PRODUCTION DATA information is current as of publication date.
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TCM1030, TCM1060
DUAL TRANSIENT-VOLTAGE SUPPRESSORS

SCTS040A - JUNE 1989 — REVISED MAY 1996

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

TCM1030 nonrepetitive peak surge current (see Note 1): 10/1000 .......... ..., +16 A
10/160 .o +25A
2100 +35A
TCM1060 nonrepetitive peak surge current (see Note 1): 10/1000 .............cciiiiiirnenn.. +30A
10/160 ... +45 A
2110 +50 A
Nonrepetitive peak surge current, t,, = 10 ms, half sinewave (see Note 2) ......................... 5A
Continuous 60-HZ SINEWAVE At 1 A . ... e 2s
Continuous total power dissipation . ........... . i See Dissipation Rating Table
Operating free-air temperature range, TA . ..o v v it e e —40°C to 85°C
Storage temperature range, Tggg -« v vt —40°C to 150°C
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: D or P package ................. 260°C

1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1 The notation 10/1000 refers to a waveshape having t; = 10 us and t,,, = 1000 us ending at 50% of the peak value. The notation 10/160

is ty = 10 us and ty, = 160 ps. The notation 2/10 is t; = 2 us and ty, = 10 ps.
2. This value applies when the case temperature is at or below 85°C. The surge current may be repeated after the device has returned
to thermal equilibrium.

DISSIPATION RATING TABLE

PACKAGE Tp <25°C OPERATING FACTOR Ta =85°C
POWER RATING ABOVE Tp =25°C POWER RATING
D 725 mW 5.8 mW/°C 377 mW
P 1000 mW 8.0 mW/°C 520 mW
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electrical characteristics over operating free-air temperature range (unless otherwise noted)

TCM1030 TCM1060
PARAMETER TEST CONDITIONS UNIT
MIN TYPT  MAX|[ MIN TYPT MAX
IEM = 1-A transient 1.2 2 1.2 2
Forward clamping voltage IEM = 10-A transient 25 4 2 4
VcE (diode forward voltage) (see - \%
Note 3) IEM = 16-A transient 4 5 2.5 5
IEM = 30-A transient 3.1 5
ITm = 1-A transient 1.2 1.2 2
Reverse clamping voltage ITM = 10-A transient 25 2.5 4
VC(R) (SCR on-state voltage) (see - \%
Note 3) ITMm = 16-A transient 4 3 5
ITm = 30-A transient 4.8 7
l(trip) Trip current (see Note 4) Vg=-50V -100 -325| -100 -325| mA
IH Holding current Vg=-50V -100 -150 mA
| Vg=-50V, |=trip current -50 -55 -50 -55
Vi(tri Trip voltage - \%
I(trip) pvoltag Vs=-65V, |=tripcurrent —65 -70| -5 -70
li(stby) Standby current ;I'/Z:arl%SRI\I/\IG at-85Vor GND, 15 +5| uA
Transient overshoot voltage Vg=-50V, t,=10ns 25 25 \
c Off-state (h|gh impedance) TIP and RING at -50 V 25 25 F
off capacitance TIP and RING at GND 50 50 P
Critical rate of rise of off-state
dv/dt voltage (see Note 5) Vg open, Vg=-50V -1 -1 kVius
T Al typical values are at Tp = 25°C.
NOTES: 3. The current flows through one TIP (or RING) terminal and one of the GND terminals. The voltage is measured between the other
TIP (or RING) terminal and the other GND terminal. Measurement time < 1 ms.
4. The negative value of trip current refers to the current flowing out of TIP or RING on the line side that is sufficient in magnitude to
trigger the SCRs. Measurement time < 1 ns.
5. The critical dv/dt is measured using a linear rate of rise with the maximum voltage limited to —50 V with Vg connected to TIP or RING

being measured.
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TCM1030, TCM1060
DUAL TRANSIENT-VOLTAGE SUPPRESSORS
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TYPICAL CHARACTERISTICS
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Figure 1

APPLICATION INFORMATION

The trip voltage represents the most negative level of stress applied to the system. Positive transients are
clamped by diodes D1 and D2. When a negative transient is applied, current flows from Vg to TIP or RING where
the transient voltage is applied. When the current through TIP or RING reaches the pulse-trip current, the SCR
turns on and shorts TIP or RING to GND. The majority of the transient energy is dissipated in the external resistor
(nominally 100 Q for the TCM1030 and 50 Q for the TCM1060). Current into Vg ceases when the SCR turns
on. When the energy of the transient has been dissipated so that the current into TIP or RING due to the transient
plus the battery feed supply is less than the holding current, the SCR turns off.

To help ensure reliability and consistency in the firing voltage, it is recommended that two capacitors be
connected between Vg and GND, as close to the device terminals as possible. One capacitor should be a 0.1 uF,
100 V ceramic unit and the other, a 0.47 uF, 100 V stacked-film (not wound) metalized plastic capacitor. If
inductance is present in the line to Vg, these capacitors help prevent overshoot in the firing voltage during fast
rise-time transients.

To avoid dc latchup after the SCR has fired, the current must be less than the holding current, 1. To prevent
this from happening, the line feed current must be limited to the following conditions:

V _VRP -
+ 2Rp H

TP
Riine
where V1p and VRp are the voltages on TIP and RING, respectively, of the TCM1030 or TCM1060. Induced ac

currents into TIP or RING (e.g., power-line inductive coupling) must be less than the trip current to prevent the
SCR from firing.
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TCM1030, TCM1060
DUAL TRANSIENT-VOLTAGE SUPPRESSORS
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APPLICATION INFORMATION

Line short-circuits to external power sources can damage the suppressor due to excessive power dissipation.
Conventional protection techniques, such as fuses or PTC (positive temperature coefficient) thermistors, should
be used to eliminate or reduce the fault current.

T TIP
Control
. . TP 1 TIP TIP 8
Subscriber Line 7 R Note A
Recieve __| Interface Circuit 2 TCM1030, GND P (see Note A)
Voice (SLIC) —®—vg TCMI1060 E
4 s Rp (see Note A)
Transmit RP RING RING l
Voice
VBAT GND R RING
0.47 uF 0.1 uF
T (see Note B) T (see Note C)
— 11
48V —
NOTES: A. Rpis 100  minimum for TCM1030 and 50 © minimum for TCM1060.
B. 0.47 uF, 100 V stacked film metalized plastic capacitor
C. 0.1 pF, 100 V ceramic capacitor
Figure 2. Typical Line-Card Application Circuit
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, modifications, enhancements, improvements,
and other changes to its products and services at any time and to discontinue any product or service without notice. Customers should
obtain the latest relevant information before placing orders and should verify that such information is current and complete. All products are
sold subject to TI's terms and conditions of sale supplied at the time of order acknowledgment.

Tl warrants performance of its hardware products to the specifications applicable at the time of sale in accordance with TI's standard
warranty. Testing and other quality control techniques are used to the extent Tl deems necessary to support this warranty. Except where
mandated by government requirements, testing of all parameters of each product is not necessarily performed.

Tl assumes no liability for applications assistance or customer product design. Customers are responsible for their products and
applications using TI components. To minimize the risks associated with customer products and applications, customers should provide
adequate design and operating safeguards.

TI does not warrant or represent that any license, either express or implied, is granted under any TI patent right, copyright, mask work right,
or other Tl intellectual property right relating to any combination, machine, or process in which Tl products or services are used. Information
published by TI regarding third-party products or services does not constitute a license from TI to use such products or services or a
warranty or endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual
property of the third party, or a license from Tl under the patents or other intellectual property of TI.

Reproduction of Tl information in Tl data books or data sheets is permissible only if reproduction is without alteration and is accompanied
by all associated warranties, conditions, limitations, and notices. Reproduction of this information with alteration is an unfair and deceptive
business practice. Tl is not responsible or liable for such altered documentation. Information of third parties may be subject to additional
restrictions.

Resale of Tl products or services with statements different from or beyond the parameters stated by Tl for that product or service voids all
express and any implied warranties for the associated TI product or service and is an unfair and deceptive business practice. Tl is not
responsible or liable for any such statements.

Tl products are not authorized for use in safety-critical applications (such as life support) where a failure of the Tl product would reasonably
be expected to cause severe personal injury or death, unless officers of the parties have executed an agreement specifically governing
such use. Buyers represent that they have all necessary expertise in the safety and regulatory ramifications of their applications, and
acknowledge and agree that they are solely responsible for all legal, regulatory and safety-related requirements concerning their products
and any use of Tl products in such safety-critical applications, notwithstanding any applications-related information or support that may be
provided by TI. Further, Buyers must fully indemnify Tl and its representatives against any damages arising out of the use of Tl products in
such safety-critical applications.

Tl products are neither designed nor intended for use in military/aerospace applications or environments unless the Tl products are
specifically designated by Tl as military-grade or "enhanced plastic." Only products designated by Tl as military-grade meet military
specifications. Buyers acknowledge and agree that any such use of Tl products which Tl has not designated as military-grade is solely at
the Buyer's risk, and that they are solely responsible for compliance with all legal and regulatory requirements in connection with such use.

Tl products are neither designed nor intended for use in automotive applications or environments unless the specific Tl products are
designated by Tl as compliant with ISO/TS 16949 requirements. Buyers acknowledge and agree that, if they use any non-designated
products in automotive applications, TI will not be responsible for any failure to meet such requirements.

Following are URLs where you can obtain information on other Texas Instruments products and application solutions:

Products Applications

Amplifiers Emplifier-i.com Audio [pww Ti.com/audid

Data Converters Fataconverterir.com Automotive [vww Tr.com/automofiv

DSP Esp-ii.con Broadband [pww i.com/broadband

Clocks and Timers [www i-com/clocky Digital Control [pww ir-com/digitalcontrol

Interface [nierface-fi.com Medical [pww Ti.com/medical

Logic [ogicircon Military [vww i-com/militany

Power Mgmt power-i.com Optical Networking [xww Ti.com/opficalnetwor

Microcontrollers [nicrocontroller-t.com Security [nww r-com/secur

RFID ‘ i .CO Telephony lvww.tr.com/telephony

RF/IF and ZigBee® Solutions [WWw.ir.com/Ipr Video & Imaging vww Tr.com/vided
Wireless [vww T.com/wirelesy
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