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Figure 1. Voltage Spikes can Occur Due to Switching
Processes and Distributed Inductance and

Capacitance in the Wiring
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Figure 2. ISO 7637−2 Standard Pulse 2a
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Figure 3. Two and Three-Terminal CCRs
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Figure 4. Typical I−V Characteristic of a CCR
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Table 1. MINIMUM R X C VALUES TO PROTECT
AGAINST PULSE 2a

Electrical System Minimum R � C = � Value

12 V 3 �s

24 V 30 �s

Figure 5. CCR + LED Circuit in Protective Network.
Note Placement of R, RPD, and C
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Figure 6. An RC Combination of 3 �s is Sufficient to
Protect Against Pulse 2a with 14 Vdc + 50 Vpulse. The
CCR + LED String has 38.4 V Across it at the Peak of

Pulse 2a

Figure 7. For Pulse 2a with 28 Vdc + 50 Vpulse, an RC
Combination of at Least 30 �s is Recommended
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Figure 8. CCR + LED String in Protective Network.
Note Placement of R, RPD, and TVS Diode

Vdc

+

−

Switch
Switch

R

RPD

LED

CCR

TVS

RC4c�d	TVS4c�`a	í§î
�Å��
½¾���������Ê��ï$/_
�"��
%�$(`a�	ÙsÕ+�°�$��½¾���
���ðæ��ñ	(Vdc = VR + VRPD + Vak +
VLEDs���ò$`aU���ó����Ê���
��ôª	(CCR + LED��H8m�Ùs���2
õM�_�
�����`a�	(�Ç]MÉ$�
���0Çö÷�ìT(Pulse 2a�øùxB?�UR
$ú���ì�½¾���P = V2/R���(`a�
2/_
��·º�#��É$`a��ûü�ì�
Õ+
�����

Figure 9. The ON Semiconductor 1SMB36AT3G TVS
Diode is Ideal for Protecting Against Pulse 2a
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