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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 |-V Characteristic of a CCR

B4 R EE [ B

CCRIEII& T Wifri# % A 4 — F(RPD)DIE L VAL
B DUV Tlid, Figure5& Figure 8% &R L T 72 &
W, v -t Iar s Z—nDSURA8I60TIGIE Z
OT TV r—3a EY RN T, EREME
BF O EEE R T 1310V AT Chix K8 E E#513600 VT
j—-

Pulse 2a7> b3 % JiE D121, Figure 512”7
X 912, RCEIEMIZCCR+LED A NV v 7 %l 3
5HZ ETT, MEODCEMERIZIZ, =7 U HIZE
TRV E R Ao Pulse 2al3 B E T2 H 2N 5 EBIE A
A7 TF, arT o ERILEEEIZRT S
tbb AR 7 FAEFITa T oYL v E—F

ANFIFEENNEL 2 £F, +EEFERE =T
VY OMTHEIESNET,

ZOT IV r—a T, arT Y oERIT
50 VLA EIZT B3R H Y F9, Pulse 2aF8AKFIT,
CCRM I NIES Va2 R Z 72\ & 9 i, HEHUE & =
VT U REEOREE 43I ICK X 72 b D DN
NhHOET, QEE7 77 MEZERT D EREK
(MHA) RXxC=123MGF 6 E 7, Table1iZ,12 VI X
V24V AT A THLERRX COR/MEZ TR L E T,
Figure 6 & Figure 712, Z U5 O/ MEIZF Y 9% K
PlearFod 2R LERBOL Y 2 a—TK
aRLET,

Table 1. MINIMUM R X C VALUES TO PROTECT
AGAINST PULSE 2a

Electrical System Minimum R x C = ¢ Value

12V 3us

24V 30 us
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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 us is Sufficient to
Protect Against Pulse 2a with 14 V¢ + 50 Vpyse- The
CCR + LED String has 38.4 V Across it at the Peak of

Pulse 2a
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Figure 7. For Pulse 2a with 28 V¢ + 50 Vpyise, an RC
Combination of at Least 30 ps is Recommended
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Figure 8. CCR + LED String in Protective Network.
Note Placement of R, RPD, and TVS Diode
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Figure 9. The ON Semiconductor 1SMB36AT3G TVS
Diode is Ideal for Protecting Against Pulse 2a
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