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EMS瞬态抗扰度防护设计
---汽车电子
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220Vac电源防护设计

传统的保护方案 升级的保护方案
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FTR14D561KJ FTR14D561KJ

2RE600L-8
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12VDC输入EMS瞬态抗扰度防护

推荐型号 测试等级

MOV: FTR14D820KJ
TVS: SMBJ20CA
GDT: 2RE090L-8

IEC61000-4-5，8/20us&1.2/50us,6KV
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24Vac 输入EMS瞬态抗扰度防护

保

护

电

路

24VAC

MOV TVS

GDT

L

推荐型号 测试等级

MOV: FTR14D820KJ
TVS: SMBJ36CA
GDT: 2RE090L-8

IEC61000-4-5，8/20us&1.2/50us,6KV
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RS-485接口EMS瞬态抗扰度防护

升级的保护方案

IEC61000-4-5，10/700us，40Ω，
差/共模4KV，±5次，间隔1min。

Protected 

Circuit

A

B

SMBJ6.0CA

传统的保护方案

IEC61000-4-5，10/700us，40Ω，
差/共模6KV，±5次，间隔30s；
有效防护24V电源线错接。

Protected

Circuit

A

B

PTC

FTRB201M SMBJ6.0CA

FTR1812-014



BNC接口EMS瞬态抗扰度防护

浪涌保护方案

可通过GB/T17626.5&IEC61000-4-5 
10/700us，4KV，40ohm， ±5次，
隔60S。

静电保护方案

可通过GB/T17626.2&IEC61000-4-2
接触放电8KV，空气放电15KV。

Protected 
Circuit

FTR0501PBD323

BNC

Protected 
Circuit

FTR0080SB

BNC



VGA接口EMS瞬态抗扰度防护

3

45
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6

Protected 

Circuit

VGA Port

FTR05P6PUT236
SMF5.0A

可通过IEC61000-4-2   LEVEL 4静电测试
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LVDS接口EMS瞬态抗扰度防护

 5V

 0.5 pF

 SOT-23

可通过IEC61000-4-2   LEVEL 4静电测试

TX+

TX-

IC

Circuit

FTR05P5PUT23
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射频天线EMS瞬态抗扰度防护

可通过IEC61000-4-2   LEVEL 4静电测试

IC

ChipFTR3301PBD323

 3.3V

 1 pF

 SOD323
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USB2.0接口EMS瞬态抗扰度防护

可通过IEC61000-4-2   LEVEL 4静电测试

USB 

Controller
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FTR0502PUT236

FTR0502PBD882

FTR0503PUT143
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HDMI接口EMS瞬态抗扰度防护

可通过IEC61000-4-2   LEVEL 4静电测试

HDMI 
Connector

TX0+
TX0-
TX1+
TX1-
TX2+
TX2-
TC+
TC-

FTR05P2PBD882

TX0+
TX0-
TX1+
TX1-
TX2+
TX2-
TC+
TC-

HDMI 

Connector
6
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1 3 4

7896

52
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1 3 4

789

FTR05P5PU2510

 5V

 0.4 pF

 SOD-882

 5V

 0.8 pF

 QFN-10
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SD卡EMS瞬态抗扰度防护

可通过IEC61000-4-2   LEVEL 4静电测试
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Data0
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DI

VCC

CLK

Gnd

FTR05P2PUT236FTR0501PBD323
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RJ45接口EMS瞬态抗扰度防护

可通过IEC61000-4-2   Level 4静电测试
可通过IEC61000-4-5  6KV 浪涌测试

Gigabit Ethernet 

Silicon

10/100/1000Base 
RJ45
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RJ45接口EMS瞬态抗扰度防护

Gigabit Ethernet 

Silicon

10/100/1000Base 

RJ45

1
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DC/DC

Transverter

FTR3301PBD3233RE090L-8

L

5.0SMDJ58CA

R

C

D

FTR14D820KJ

PE

可通过IEC61000-
4-2   Level 4静电
测试

可通过IEC61000-
4-5   10KV浪涌测
试
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Thank You For choosing FTR

乔光电子
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