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

       TISP9110MDM Overvoltage Protector 

Electrical Characteristics for any Section, TA = 25 °C (Unless Otherwise Noted)

Parameter Test Conditions Min Typ Max Unit

ID Off-state current
VD = VDRM, VG1(Line) = 0, VG2 ≥ +5 V

VD = VDRM, VG2(Line) = 0, VG1 ≥ -5 V

TA = 25 °C
TA = 85 °C
TA = 25 °C
TA = 85 °C

-5
-50
+5

+50

µA

IG1(Line) Negative-gate leakage current VG1(Line) = -220 V - 5 µA
IG2(Line) Positive-gate leakage current VG2(Line) = +220 V + 5 µA

VG1L(BO) Gate - Line impulse breakover voltage VG1 = -100 V, IT = -100 A (see Note 6)
VG1 = -100 V, IT = -30 A

2/10 µs
10/1000 µs

-15
-11 V

VG2L(BO) Gate - Line impulse breakover voltage VG2 = +100 V, IT = +100 A (see Note 6)
VG2 = +100 V, IT = +30 A

2/10 µs
10/1000 µs

+15
+11 V

IH- Negative holding current VG1 = -60 V, IT = -1 A, di/dt = 1 A/ms -150 mA
IG1T Negative-gate trigger current IT = -5 A, t p(g) ≥ 20 µs, VG1 = -60 V + 5 mA
IG2T Positive-gate trigger current IT = 5 A, t p(g) ≥ 20 µs, VG2 = 60 V - 5 mA
CO Line - Ground off-state capacitance f = 1 MHz, VD = -3 V, G1 & G2 open circuit 33 pF

NOTE: 6. Voltage measurements should be made with an oscillosc ope with limited bandwidth (20 MHz) to avoid high frequency noise.

Rating Symbol Value Unit
Repetitive peak off-state voltage

VG1(Line) = 0, V G2 ≥ +5 V
VG2(Line) = 0, V G1 ≥ -5 V

VDRM -120
+120

V

Non-repetitive peak impulse current (see Notes 1, 2, 3 and 4)

IPPSM

±150
±80
±50

A
2/10 µs (Telcordia GR-1089-CORE)
5/310 µs (ITU-T K.20, K.21 & K.45, K.44 open-circuit voltage wave shape 10/700 ms)
10/1000 µs (T elcordia GR-1089-CORE)

Non-repetitive peak on-state current, 50 Hz / 60 Hz (see Notes 1, 2, 3 and 5)

ITSM

9.0
5.0
1.7

A
0.2 s
1 s
900 s

Maximum negative battery supply voltage VG1M -110 V
Maximum positive battery supply voltage VG2M +110 V
Maximum differential battery supply voltage V(BAT)M 220 V
Junction temperature TJ -40 to +150 °C
Storage temperature range Tstg -65 to +150 °C
NOTES: 1. Initially the device must be in thermal equilibrium with TJ = 25 °C.  The surge may be repeated after the device returns to its initial

conditions.
2. The rated current values may be applied to either of the Line to Ground terminal pairs.  Additionally, both terminal pairs may have

their rated current values applied simultaneously (in this case the Ground terminal current will be twice the rated current value of a
single terminal pair).

3. Rated currents only apply if pins 6 & 7 (Ground) are connected together.
4. Applies for the following bias conditions: VG1 = -20 V to -110 V, VG2 = 0 V to +110 V. 
5. 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.
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Thermal Characteristics, TA = 25 °C (Unless Otherwise Noted) 

Parameter Measurement Information

       TISP9110MDM Overvoltage Protector 

Parameter Test Conditions Min Typ Max Unit

RθJA Junction to ambient thermal resistance EIA/JESD51-7 PCB, EIA/JESD51-2 Environment, PTOT = 4 W
(See Note 7) 55 °C/W

NOTE 7.  EIA/JESD51-7 high effective thermal conductivity test board (multi-layer) connected with 0.6 mm printed wiring track widths.

 

Figure 1.  Voltage-Current Characteristic
Unless Otherwise Noted, All Voltages are Referenced to the Ground Terminal
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Typical Characteristics

       TISP9110MDM Overvoltage Protector 

Figure 2.  Figure 3.  
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VGEN = 600 Vrms, 50/60 Hz
RGEN = 1.4*VGEN/ITSM(t)

EIA/JESD51-2 ENVIRONMENT
EIA/JESD51-7 PCB, TA = 25 °C
SIMULTANEOUS OPERATION
OF R AND T TERMINALS.
GROUND TERMINAL
CURRENT = 2 x ITSM(t)

 

Thermal Information
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       TISP9110MDM Overvoltage Protector 

APPLICATIONS INFORMATION
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Figure 4.  Typical Application Diagram
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Figure 5.  Typical Overcurrent Protection
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“TISP” is a trademark of Bourns, Ltd., a Bourns Company, and is registered in the U.S. Patent and Trademark Office. 
“Bourns” is a registered trademark of Bourns, Inc. in the U.S. and other countries.
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 Legal Disclaimer Notice

This legal disclaimer applies to purchasers and users of Bourns® products manufactured by or on behalf of Bourns, Inc. and 

Unless otherwise expressly indicated in writing, Bourns® products and data sheets relating thereto are subject to change 

and complete before placing orders for Bourns® products.

The characteristics and parameters of a Bourns® product set forth in its data sheet are based on laboratory conditions, and 
statements regarding the suitability of products for certain types of applications are based on Bourns’ knowledge of typical 
requirements in generic applications.  The characteristics and parameters of a Bourns®

® product with other components 
® 

the actual performance of the Bourns®

 

® product as meeting the requirements of a particular industry 

®

of Bourns® products are responsible for ensuring compliance with safety-related requirements and standards applicable to 

Bourns®

on a case-by-case basis, use of any Bourns®

®

®

® 

®

Bourns®

® standard products that are suitable for use in aircraft 

® standard 

the user’s sole risk.

® custom products shall be negotiated on a case-by-case basis by Bourns 
and the user for which such Bourns®

® standard products shall 
also apply to such Bourns® custom products.

Users shall not sell, transfer, export or re-export any Bourns®

Bourns®

 
® products and Bourns technology and technical data may not under any circumstance be 

exported or re-exported to countries subject to international sanctions or embargoes.  Bourns® products may not, without 
 

bilingual versions are available at:
  Web Page: http://www.bourns.com/legal/disclaimers-terms-and-policies
           PDF: http://www.bourns.com/docs/Legal/disclaimer.pdf
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