% Littelfuse Product Brief

Expertise Applied | Answers Delivered

Advanced FlatSuppressX™ TVS for Automotive

IS0 16750-2 Test B Load Dump Protection

Overview

Automotive Load Dump Test ISO 16750-2 Test B (formerly ISO 7637-2 Pulse 5b) validates that battery-connected ECUs can withstand a suppressed
alternator load-dump transient without permanent damage. This test is particularly critical for modules connected to KL30/B+ power lines, where high-
energy overvoltage events can still occur even when centralized vehicle suppression is present. The requirement verifies that the ECU input stage can
tolerate transient energy, maintain functional integrity, and recover to normal operation after exposure to the pulse.

The test simulates a severe battery-line overvoltage condition that occurs when the alternator is actively charging and the battery connection is abruptly
disconnected, producing a high-energy transient on the vehicle power rail.

The TPSMD-FL FlatSuppressX™ TVS Diode Series is designed to provide stable and lower clamping performance which helps designers meet ISO 16750-
2 Test B 12V requirements with fewer protection components.

Features

m FlatSuppressX™ TVS provides superior surge protection, maintaining
a flat and lower clamping voltage through its advanced foldback |-V
characteristics

m TPSMD-FL offers stable and yet much lower clamping profile with 3 kW
surge capability in a SMC (DO-214AB) package

m AEC-Q101-qualified, and PPAP capable

Benefits

m The advance FlatSuppressX™ TVS diode offers a nearconstant and
low clamping profile under fast transient and high-energy overvoltage
conditions while avoiding latch-up risk

m This enables designers to meet demanding automotive load-dump
Test B 12V requirements with fewer external components, less design
complexity, smaller PCB space requirements, and lower total system
cost.

Table 1. Clamping comparison between conventional 3 kWTVS and FlatSuppressX™TVS TPSMD-FL

Reverse Breakdown Voltage Maximum Clamping Maximum Peak Pulse
Other Automotive 3 KW SMCTVS Stand \7\‘(fv\;oltage Vg, @ 1 (V) VoltageV_@ I, (V) Cur;eAr;t I Test Current | (mA)
! Min Max
xxxSMD30CAxx 30 33.3 36.8 48.4 62.0 1
xxxSMD33CAxx & 36.7 40.6 688 56.3 1
xxxSMD36CAxXx 36 40.0 44.2 58.1 51.6
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TPSMD30CA-FL 30 33.3 36.8 32 62.0 1
TPSMD33CA-FL 88 36.7 40.6 34 56.3 1
TPSMD36CA-FL 36 40.0 44.2 37 51.6 1
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Applications

Product Brief

The TPSMD-FL Series delivers up to 3000 W peak pulse power capability with stable and low clamping voltage in a compact DO-214AB (SMC)

package. These devices are AEC-Q101 qualified and specifically designed for applications requiring compliance with ISO 16750-2 Test B (formerly ISO
7637-2 Pulse 5b) load-dump standards. Typical applications include zonal controllers, powertrain electronics, infotainment systems, body electronics,
and other sensitive vehicle control modules connected to 12 V power rails.
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Figure 2. FlatSuppressXTM TVS Diode
Transients Clamping Waveform

FlatSuppressX™ devices leverage an advanced foldback/snapback |-V
characteristic to tightly control transient response while avoiding latch-up
risk. This approach enables the use of lower voltage-rated components,
improving design flexibility and cost efficiency.
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Figure 3. Application for 12V Load Dump

suppressed load-dump transients without failure.

Test B pulses 1, 2a, 2b, 3a, 3b, and bb.

ISO 16750-2 Test B (formerly ISO 7637-2 Pulse 5b) load dump
simulates a high-energy over-voltage transient that occurs when a
vehicle battery is suddenly disconnected while the alternator is still
charging. This event can generate a large voltage surge on the 12V
power rail, potentially damaging sensitive automotive electronics. Test
B testing verifies that protection devices and ECUs can survive these

The TPSMD-FLTVS provides protection compliant with ISO 16750-2

For more information about
TPSMD-FL please reference

the product datasheet on

Littelfuse.com.
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https://www.littelfuse.com/assetdocs/tvs-diode-tpsmd-fl-datasheet?assetguid=79d09e04-6693-4c48-9191-15c110df77d5
https://www.littelfuse.com/products/overvoltage-protection/tvs-diodes/automotive-tvs-diodes/tpsmd-fl

