TISP610890B

PROGRAMMABLE OVERVOLTAGE PROTECTOR
QUAD FORWARD-CONDUCTING P-GATE THYRISTOR

BOURNS® TISP610890B SLIC Overvoltage Protector

Quad Voltage-Programmable Protector D Package (Top View)
- Wide -20 V to -155 V Programming Range
- Low 5 mA max. Gate Triggering Current Kt M| 8— K2
- High 150 mA min. Holding Current
- Rated for ITU-T and YD/T-950 10/700 impulses G1.62 2 A
- Rated for Telcordia Intra-building impulses G3,G4 ] |3 6 —A
K4
10/700 Protection Voltage Specified K$ {14 SH MDRXAN
Protection Level .
Element 40 A, 5/310 Device Symbol
Diode +12 K1
Crowbar
Vag =-48V -64
G1,G2
Description
Bourns® TISP61089QB is a quad forward-conducting buffered p-gate
overvoltage protector. It is designed to protect monolithic SLICs K2
(Subscriber Line Interface Circuits) against overvoltages on the tele-
phone line caused by lightning, a.c. power contact and induction. The A
TISP61089QB limits voltages that exceed the SLIC supply rail voltage. A |
The TISP61089QB parameters are specified to allow equipment compli-
ance with Telcordia GR-1089-CORE Intra-building, ITU-T K.20, K.21 and K3
K.45 and YD/T-950.
The SLIC line driver section is typically powered from 0 V (ground) and a
negative voltage in the region of -20 V to -155 V. The protector gate is
: . . ) G3,G4
connected to this negative supply. This references the protection
(clipping) voltage to the negative supply voltage. As the protection
voltage will then track the negative supply voltage the overvoltage stress
on the SLIC is minimized.
K4 SDRXAIA

Positive overvoltages are clipped to ground by diode forward conduction.

Negative overvoltages are initially clipped close to the SLIC negative supply

rail value. If sufficient current is available from the overvoltage, then the protector will crowbar into a low voltage on-state condition. As the
overvoltage subsides, the high holding current of the crowbar helps prevent d.c. latchup.

These monolithic protection devices are fabricated in ion-implanted planar vertical power structures for high reliability and are virtually

transparent in normal operation. The TISP61089QB buffered gate design reduces the loading on the SLIC supply during overvoltages caused
by power cross and induction. The TISP61089QB is available in an 8-pin plastic small-outline surface mount package.

How to Order

Device Package Carrier Order As Marking Code Standard Quantity

TISP61089QB | 8 Pin Small Outline (D008) | Embossed Tape Reeled TISP61089QBDR-S 1089QB 2500

*RoHS Directive 2002/95/EC Jan. 27, 2003 including annex and RoHS Recast 2011/65/EU June 8, 2011.
JULY 2010 - REVISED MAY 2012

Specifications are subject to change without notice.
Customers should verify actual device performance in their specific applications.



TISP61089QB SLIC Overvoltage Protector BOURNS®

Absolute Maximum Ratings, T;= 25 °C (Unless Otherwise Noted)

Rating Symbol Value Unit
Repetitive peak off-state voltage, Ig = 0 -40°C<T;<85°C| Vprm -170 \
Repetitive peak gate-cathode voltage, Vga =0 -40°C <T;<85°C| VgkrMm -167 \
Non-repetitive peak on-state pulse current (see Notes 1 and 2)

10/1000 ps (Bellcore GR-1089-CORE, Issue 1,. Noyember 1994, Section 4) Irsp 30 A

5/310 ps (ITU-T K.20/21/45, YD/T-950, open circuit voltage waveshape 10/700) 40

2/40 ps (IEC61000-4-5, 1.2/50 ps open circuit voltage, 2 ohm + 10 ohm, see Note 4) 85

2/10 ps (Bellcore GR-1089-CORE, Issue 1, November 1994, Section 4) 120
Non-repetitive peak on-state current, 60 Hz (see Notes 1, 2 and 3)

900 s lrsm 0.5 A
Non-repetitive peak gate current, 2/10 ps pulse, cathodes commoned (see Notes 1 and 2) lgsm 40 A
Junction temperature Ty -40to +150 | °C
Storage temperature range Tstg |-40to +150| °C

NOTES: 1. Initially the protector must be in thermal equilibrium with T; = 25 °C. The surge may be repeated after the device returns to its initial

conditions.

2. These non-repetitive rated currents are peak values for either polarity. The rated current values may be applied to any cathode-
anode terminal pair. Additionally, all cathode-anode terminal pairs may have their rated current values applied simultaneously (in
this case the anode terminal current will be four times the rated current value of an individual terminal pair).

3. EIA/JESD51-2 environment and EIA/JESD51-7 high effective thermal conductivity test board (multi-layer) connected with 0.6 mm

printed wiring track widths.
4. Combination wave generator as specified in ITU-T K.20, K.21, K.44.

Recommended Operating Conditions

Min | Typ | Max | Unit
Cg Gate decoupling capacitor 100 nF
Electrical Characteristics, Ty = 25 °C (Unless Otherwise Noted)
Parameter Test Conditions Min | Typ | Max | Unit
Ip Off-state current Vp = Vprwm: Vg =0 -5 pA
Vigo) Breakover voltage 10/700 ps, I+ =-40 A, Rg =55 Q, Vgg =-48 V, Cg = 100 nF -64 \"
VE Forward voltage IF=5A,1t,=200ps 3 \
Vegy | cakforward recovery |y 760 6 1o = 40 A, Rg = 55 O, Vg = -48 V, Cg = 100 nF 12 v
voltage
Iy Holding current It =-1A,di/dt =1 A/ms, Vgg =-100 V -150 mA
lgas Gate reverse current  |Vgg = Vek = Vakrmr Vka =0 -5 pA
lgT Gate trigger current  |ly =3 A, tyg) 220 ps, Vgg =-100V 5 mA
Var Gate trigger voltage  |lt =3 A, tyq) 220 ps, Vgg =-100V 2.5 \"
- - Vp=-3V 100
Cp /Mode-cathodeoff-state ¢ _ 4\ v/ _ 1y 5 =0, (see Note 5) D pF
capacitance Vp=-48V 50

NOTE: 5. These capacitance measurements employ a three terminal capacitance bridge incorporating a guard circuit. The unmeasured

device terminals are a.c. connected to the guard terminal of the bridge.
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TISP610890B SLIC Overvoltage Protector

Thermal Characteristics

Parameter Test Conditions Min Typ Max Unit

Reua Junction to free air thermal resistance Prot = 0.8 W, Ta =25 °C 160 | °C/W

5 cm2, FR4 PCB
Parameter Measurement Information

Quadrant |
lese (= hsp) Forward
Conduction
Characteristic
lesm (= ITSM)
I
YGK(BO)
Vo
H +V

Quadrant il

Switching

Characteristic PMBXAAA

Figure 1. Voltage-Current Characteristic
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TISP610890B SLIC Overvoltage Protector BOURNS’

Applications Information

Typical Applications Circuit

Figure 2 shows a typical TISP61089QB SLIC card protection circuit. The incoming line conductors, RING1/RING2 and TIP1/TIP2, connect to
the relay matrix via the series overcurrent protection. Positive temperature coefficient (PTC) thermistors can be used for overcurrent protection.
The resistance of the PTC thermistor will reduce the prospective current from the surge generator for the TISP61089QB.
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Bourns Sales Offices

Region Phone Fax

The Americas: +1-951-781-5500 +1-951-781-5700
Europe: +41(0)41-7685555 +41(0)41-7685510
Asia-Pacific: +886-2-25624117 +886-2-25624116

Technical Assistance

Region Phone Fax

The Americas: +1-951-781-5500 +1-951-781-5700
Europe: +41(0)41-7685555 +41(0)41-7685510
Asia-Pacific: +886-2-25624117 +886-2-25624116
www.bourns.com

Bourns® products are available through an extensive network of manufacturer’s representatives, agents and distributors.
To obtain technical applications assistance, a quotation, or to place an order, contact a Bourns representative in your area.

BOURNS"

“TISP” is a registered trademark of Bourns Ltd., a Bourns Company, in the United States and other countries, except that “TISP” is a registered
trademark of Bourns, Inc. in China.
“Bourns” is a registered trademark of Bourns, Inc. in the U.S. and other countries.



OCEAN CHIPS

OxreaH INeKTPOHMUKM
MocTaBKa 3ﬂeKTp0HHbIX KOMMOHEHTOB

Komnanusa «OkeaH DNEKTPOHMKM> MpEeAaraeT 3aK/Il04EHUE JONTOCPOYHbIX OTHOLLIEHMM NpU
MOCTaBKaX MMMOPTHbIX 3/1EKTPOHHbIX KOMMOHEHTOB HA B3aMMOBbIrOZHbIX YC10BMAX!

Hawwu npeumyliectsa:

- NlocTaBKa OpMrMHaIbHbIX UMMNOPTHbBIX 3/IEKTPOHHbIX KOMMOHEHTOB HanNpAMYy C NPOM3BOACTB AMEPUKM,
EBponbl M A3uK, a TaK e C KpYNHEMLIMX CKIaJ0B MMPa;

- LUnMpoKas sMHeMKa NOCTaBOK aKTUBHBIX M MACCMBHBIX MMMOPTHbBIX 3/1EKTPOHHbIX KOMMOHEHTOB (6onee
30 MJIH. HAMMEHOBAHUMN);

- MocTaBKa C/IOXKHbIX, AeDUUMUTHBIX, IM60 CHATLIX C NPOM3BOACTBA NO3ULMIA;

- OnepaTMBHbIE CPOKM NOCTABKM NOA 3aKa3 (0T 5 paboumx AHEN);

- JKCnpecc JoCTaBKa B 06YH0 TOYKY Poccuu;

- Momouwb KoHcTpyKTOpCKOro OTAena 1 KOHCynbTauumu KBaMPULUUPOBAHHBIX MHXEHEPOB;

- TexHM4ecKaa nogaepkka NpoeKTa, NomMollb B NoA6ope aHanoros, NocTaBka NPOTOTUNOB;

- [locTaBKa 3/1EKTPOHHbIX KOMMOHEHTOB NoJ, KOHTposiem BIT;

- CUcTeMa MeHeaXXMeHTa KayecTBa cepTudmumpoBaHa no MexayHapogHomy ctaHgapTy 1SO 9001;

- Mp1 HEO06XOAMMOCTH BCA NPOAYKLUMA BOEHHOIO M adPOKOCMMYECKOrO Ha3HaYeHMA NPOXoAUT

MCMbITaHMA M CEPTUMhMKALMIO B TaGOPATOPMM (MO COrIACOBAHMIO C 3aKa34YMKOM);
- MocTaBKa cneumanusmMpoBaHHbIX KOMMOHEHTOB BOEHHOMO M a3POKOCMMYECKOr0 YPOBHSA KayecTBa

(Xilinx, Altera, Analog Devices, Intersil, Interpoint, Microsemi, Actel, Aeroflex, Peregrine, VPT, Syfer,
Eurofarad, Texas Instruments, MS Kennedy, Miteq, Cobham, E2V, MA-COM, Hittite, Mini-Circuits,
General Dynamics u gp.);

KomnaHua «OkeaH JNEeKTPOHMKKU» ABNAETCA oduuMabHbIM AUCTPUOLIOTOPOM M SKCKJIHO3MBHbBIM
npesctasuteneM B Poccum ofHOrO M3  KpPYMHEMWMX MPOM3BOAMUTENIEM Pa3beEMOB BOEHHOMO W
A3pPOKOCMMYECKOro Ha3sHavyeHuMs <«JONHON», a Tak Xe oduuMaibHbiIM AUCTPUOBIOTOPOM MU
JKCK/II03MBHbIM nNpeacTaBuTenieM B Poccvn npousBoauTENA BbICOKOTEXHOIOMMYHBIX M HaAEXHbIX
peweHun ans nepeaaym CBY curHano «FORSTAR>.

«JONHON> (ocHosaH B 1970 T.)

PasbeMbl crneumanbHOro, BOEHHOMo M A3POKOCMHNYECKOIo
Ha3Ha4YeHHA:

JONHON (MpuMeHsOTCA B BOEHHOM, aBMALMOHHOM, a3POKOCMMYECKOM,

MOPCKOM, KeNe3HOAOPOXKHOM, TOpHO- M HedTeao6biBatoLLeN
0Tpac/AX NPOMbILLIEHHOCTH)

«FORSTAR> (ocHoBaH B 1998 r.)

BY coegmHmnTENN, KOAKCHaNbHbIE Kabenn

’ ) ®
KabenbHble COOPKM M MMKPOBONIHOBbIE KOMMOHEHTbI: FORS 'AR
L

(MpuMeHsaTCA B TEJIEKOMMYHMKAUMAX  FPaXXAaHCKOro M
cneuManbHOrO HasHayeHus, B cpeacTBax cBA3sM, PJIC, a TaK xe
BOEHHOM,  aBMALUMOHHOM M AdPOKOCMMYECKOM  OTpacisx
NPOMBILLNIEHHOCTH).

TenedoH: 8 (812) 309-75-97 (MHOroKaHasbHbIN)

dakc: 8 (812) 320-03-32

DNIeKTpPOHHas noyTa: ocean@oceanchips.ru

Web: http://oceanchips.ru/

Appec: 198099, r. CaHkT-leTepbypr, yn. KananHuHa, 4. 2, Kopn. 4, amT. A




