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GBLC05CDN - GBLC24CDN

ULTRA LOW CAPACITANCE TVS ARRAY

DESCRIPTION

TŚĞ GBLCǆǆCDN SĞƌŝĞƐ ĂƌĞ ƵůƚƌĂ ůŽǁ ĐĂƉĂĐŝƚĂŶĐĞ ƚƌĂŶƐŝĞŶƚ ǀŽůƚĂŐĞ ƐƵƉƉƌĞƐƐŽƌ ĂƌƌĂǇƐ͕ ĚĞƐŝŐŶĞĚ ƚŽ ƉƌŽƚĞĐƚ ĂƉƉůŝĐĂƟŽŶƐ 
ƐƵĐŚ ĂƐ ƉŽƌƚĂďůĞ ĞůĞĐƚƌŽŶŝĐƐ ĂŶĚ SMART ƉŚŽŶĞƐ͘  TŚŝƐ ƐĞƌŝĞƐ ŝƐ ĂǀĂŝůĂďůĞ ŝŶ Ă ďŝĚŝƌĞĐƟŽŶĂů ĐŽŶĮŐƵƌĂƟŽŶ ĂŶĚ ŝƐ ƌĂƚĞĚ Ăƚ 
ϯϱϬ WĂƩƐ ĨŽƌ ĂŶ ϴͬϮϬђƐ ǁĂǀĞƐŚĂƉĞ͘  

TŚĞ GBLCǆǆCDN SĞƌŝĞƐ ŵĞĞƚƐ IEC ϲϭϬϬϬͲϰͲϮ ;ESDͿ ĂŶĚ IEC ϲϭϬϬϬͲϰͲϰ ;EFTͿ ƌĞƋƵŝƌĞŵĞŶƚƐ͘  Aƚ ŚŝŐŚĞƌ ŽƉĞƌĂƟŶŐ 
ĨƌĞƋƵĞŶĐŝĞƐ Žƌ ĨĂƐƚĞƌ ĞĚŐĞ ƌĂƚĞƐ͕ ŝŶƐĞƌƟŽŶ ůŽƐƐ ĂŶĚ ƐŝŐŶĂů ŝŶƚĞŐƌŝƚǇ ĂƌĞ Ă ŵĂũŽƌ ĐŽŶĐĞƌŶ͘  TŚŝƐ ƐĞƌŝĞƐ ŽīĞƌƐ Ă ƵůƚƌĂ ůŽǁ 
ĐĂƉĂĐŝƚĂŶĐĞ ĂŶĚ ůŽǁ ůĞĂŬĂŐĞ ĐƵƌƌĞŶƚ ŝŶ Ă ŵŝŶŝĂƚƵƌĞ DFNͲϮ ƉĂĐŬĂŐĞ͘

FEATURES

• CŽŵƉĂƟďůĞ ǁŝƚŚ IEC ϲϭϬϬϬͲϰͲϮ ;ESDͿ͗ Aŝƌ Ͳ ϭϱŬV͕ CŽŶƚĂĐƚ Ͳ ϴŬV
  Exceeds Level 4: Handles 10kV Contact & 25kV Air Discharge

• CŽŵƉĂƟďůĞ ǁŝƚŚ IEC ϲϭϬϬϬͲϰͲϰ ;EFTͿ͗ ϰϬA Ͳ ϱͬϱϬŶƐ
• CŽŵƉĂƟďůĞ ǁŝƚŚ IEC ϲϭϬϬϬͲϰͲϱ ;SƵƌŐĞͿ
• ϯϱϬ WĂƩƐ PĞĂŬ PƵůƐĞ PŽǁĞƌ ƉĞƌ LŝŶĞ ;ƚƉ с ϴͬϮϬђƐͿ
• RĞƉůĂĐĞŵĞŶƚ ĨŽƌ MLV ;ϬϴϬϱͿ
• BŝĚŝƌĞĐƟŽŶĂů CŽŶĮŐƵƌĂƟŽŶ
• PƌŽƚĞĐƚƐ OŶĞ PŽǁĞƌ Žƌ IͬO PŽƌƚ
• ESD PƌŽƚĞĐƟŽŶ х ϮϱŬV
• LŽǁ CůĂŵƉŝŶŐ VŽůƚĂŐĞ
• AǀĂŝůĂďůĞ ŝŶ MƵůƟƉůĞ VŽůƚĂŐĞƐ RĂŶŐŝŶŐ FƌŽŵ ϱV ƚŽ ϮϰV
• UůƚƌĂ LŽǁ CĂƉĂĐŝƚĂŶĐĞ͗ ϯƉF ;TǇƉŝĐĂůͿ
• RoHS Compliant

• REACH Compliant

MECHANICAL CHARACTERISTICS

• MŽůĚĞĚ JEDEC DFNͲϮ PĂĐŬĂŐĞ
• AƉƉƌŽǆŝŵĂƚĞ WĞŝŐŚƚ͗ Ϭ͘ϴ ŵŝůůŝŐƌĂŵƐ
• LĞĂĚͲFƌĞĞ PƵƌĞͲTŝŶ PůĂƟŶŐ ;AŶŶĞĂůĞĚͿ
• SŽůĚĞƌ RĞŇŽǁ TĞŵƉĞƌĂƚƵƌĞ͗
  PƵƌĞͲTŝŶ Ͳ SŶ͕ ϭϬϬ͗ ϮϲϬͲϮϳϬΣC
• ϴŵŵ TĂƉĞ ĂŶĚ RĞĞů PĞƌ EIA SƚĂŶĚĂƌĚ ϰϴϭ
• FůĂŵŵĂďŝůŝƚǇ RĂƟŶŐ UL ϵϰVͲϬ

APPLICATIONS

• EƚŚĞƌŶĞƚ ϭϬͬϭϬϬͬϭϬϬϬ BĂƐĞ T
• SMART PŚŽŶĞƐ
• Handheld - Wireless Systems

• USB IŶƚĞƌĨĂĐĞ

PIN CONFIGURATION

1

2

DFNͳϮ PACKAGE
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GBLC05CDN - GBLC24CDN

TYPICAL DEVICE CHARACTERISTICS

MAXIMUM RATINGS Λ ϮϱΣC UŶůĞƐƐ OƚŚĞƌǁŝƐĞ SƉĞĐŝĮĞĚ

PARAMETER SYMBOL VALUE UNITS

PĞĂŬ PƵůƐĞ PŽǁĞƌ ;ƚƉ с ϴͬϮϬђƐͿ Ͳ SĞĞ FŝŐƵƌĞ ϭ PPP 350 WĂƩƐ

OƉĞƌĂƟŶŐ TĞŵƉĞƌĂƚƵƌĞ T
A

-55 to 150 ΣC

Storage Temperature T
STG

-55 to 150 ΣC

ELECTRICAL CHARACTERISTICS PER LINE Λ ϮϱΣC UŶůĞƐƐ OƚŚĞƌǁŝƐĞ SƉĞĐŝĮĞĚ

PART

NUMBER

DEVICE

MARKING
RATED

STANDͳOFF
VOLTAGE

V
WM

VOLTS

MINIMUM

BREAKDOWN
VOLTAGE

Ν ϭmA

VΈBRΉ
VOLTS

MAXIMUM

CLAMPING

VOLTAGE

ΈFig͘ ϮΉ
Ν IP с ϭA

V
C

VOLTS

MAXIMUM

CLAMPING

VOLTAGE

;FŝŐ͘ ϮͿ

Ν ϴͬϮϬµs

V
C
 Ν I

PP

MAXIMUM

LEAKAGE
CURRENT

ΝV
WM

I
D

µA

TYPICAL

CAPACITANCE

ΝϬV͕ ϭMHz

C

pF

GBLC05CDN 5C 5.0 6.0 ϵ͘ϴ ϭϴ͘ϯV Λ ϭϳ͘ϬA 5 3

GBLCϬϴCDN ϴC ϴ͘Ϭ ϴ͘ϱ 13.4 ϭϴ͘ϱV Λ ϭϳ͘ϬA Ϯ 3

GBLCϭϮCDN ϮC ϭϮ͘Ϭ 13.3 ϭϵ͘Ϭ Ϯϲ͘ϱV Λ ϭϭ͘ϬA 1 3

GBLC15CDN 6C 15.0 ϭϲ͘ϳ Ϯϰ͘Ϭ ϯϭ͘ϴV Λ ϭϬ͘ϬA 1 3

GBLCϮϰCDN 4C Ϯϰ͘Ϭ Ϯϲ͘ϳ 43.0 ϱϲ͘ϬV Λ ϲ͘ϬA 1 3
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GBLC05CDN - GBLC24CDN

TYPICAL DEVICE CHARACTERISTICS

FIGURE 1

PEAK PULSE POWER VS PULSE TIME
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GBLC05CDN - GBLC24CDN

SPICE MODEL

FIGURE 1

SPICE MODEL

TABLE ϭ ͳ SPICE PARAMETERS
PARAMETER UNIT ABDΈTVSΉ LCRD

BV V SĞĞ TĂďůĞ Ϯ ϮϬϬ

IBV ђA 1 0.01

CũŽ ƉF SĞĞ TĂďůĞ Ϯ 6

I
S

A SĞĞ TĂďůĞ Ϯ 1E-11

Vũ V 0.6 0.6

M - 0.33 0.33

N - 1 1

R
S

OŚŵƐ SĞĞ TĂďůĞ Ϯ Ϭ͘ϳϱ

TT s ϭEͲϴ ϭEͲϵ

EG ĞV 1.11 1.11

TABLE Ϯ ͳ ABD SPECIFIC SPICE PARAMETERS
PART NUMBER B

V
ΈVOLTSΉ C

jo
ΈpFΉ I

S
 ΈAMPSΉ RsΈOHMSΉ

GBLC05CDN 6.0 Ϯϴϰ 1E-11 0.14

GBLCϬϴCDN ϴ͘ϱ 146 1E-11 Ϭ͘Ϯϴ

GBLCϭϮCDN 13.3 ϭϮϯ 1E-13 0.40

GBLC15CDN ϭϲ͘ϳ ϭϬϮ 1E-13 Ϭ͘ϱϮ

GBLCϭϴCDN ϮϬ͘Ϭ ϴϬ 1E-13 Ϭ͘ϴϬ

GBLCϮϰCDN Ϯϲ͘ϳ 61 1E-13 1.54

ABD Ͳ AǀĂůĂŶĐŚĞ BƌĞĂŬĚŽǁŶ DŝŽĚĞ ;TVSͿ
LCRD͗ LŽǁ CĂƉĂĐŝƚĂŶĐĞ RĞĐƟĮĞƌ DŝŽĚĞ

Lg - Lead Inductance

ABD

Lg

0.6nH

LCRD

LCRD

I/O

ABD
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GBLC05CDN - GBLC24CDN

DFNͳϮ PACKAGE INFORMATION

OUTLINE DIMENSIONS

DIM
MILLIMETERS INCHES

MIN MAX MIN MAX

A 1.43 ϭ͘ϱϳ 0.056 Ϭ͘ϬϲϮ

B 1.13 ϭ͘Ϯϳ 0.044 0.050

C 0.51 0.61 Ϭ͘ϬϮϬ Ϭ͘ϬϮϰ

D Ϭ͘ϳϱ BSC Ϭ͘ϬϮϵ BSC

E Ϭ͘ϳϵ Ϭ͘ϴϵ 0.030 0.036

F Ϭ͘ϯϵ Ϭ͘ϰϳ 0.015 Ϭ͘Ϭϭϵ

NOTES
1. CŽŶƚƌŽůůŝŶŐ ĚŝŵĞŶƐŝŽŶ͗ ŵŝůůŝŵĞƚĞƌƐ͘
Ϯ͘ DŝŵĞŶƐŝŽŶŝŶŐ ĂŶĚ ƚŽůĞƌĂŶĐĞƐ ƉĞƌ ANSI Yϭϰ͘M͕ ϭϵϴϱ͘

E

A

D

B

C

F

BOTTOM VIEW TOP VIEW

SIDE VIEW

A

C

B

PAD LAYOUT

DIM
MILLIMETERS INCHES

MIN MAX MIN MAX

A Ϭ͘ϵϯ 1.05 0.036 Ϭ͘ϬϰϮ

B Ϭ͘ϱϮ 0.60 Ϭ͘ϬϮϬ Ϭ͘ϬϮϰ

C Ϭ͘ϳϲ BSC 0.030 BSC
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GBLC05CDN - GBLC24CDN

TAPE AND REEL

ϭϬ PŝƚĐŚĞƐ CƵŵƵůĂƟǀĞ
Tolerance on tape ± 0.2

W
F

B0

EP2

P0D

P

A0

K0

t

UƐĞƌ DŝƌĞĐƟŽŶ ŽĨ FĞĞĚ

TŽƉ CŽǀĞƌ
Tape

SPECIFICATIONS

REEL DIA.
TAPE 

WIDTH
AϬ BϬ KϬ D E F W PϬ PϮ P tmax

ϭϳϴŵŵ ;ϳ͟Ϳ ϴŵŵ 0.61 ± 0.10 ϭ͘ϲϴц Ϭ͘ϭϬ Ϭ͘ϲϴ ц Ϭ͘ϭϬ 1.50 ± 0.10 ϭ͘ϳϱ ц Ϭ͘ϭϬ 3.50 ± 0.05 ϴ͘ϬϬ ц Ϭ͘ϯϬ 4.00 ± 0.10 Ϯ͘ϬϬ ц Ϭ͘Ϭϱ 4.00 ± 0.10 Ϭ͘Ϯϱ

NOTES
1. Dimensions are in millimeters.

Ϯ͘ SƵƌĨĂĐĞ ŵŽƵŶƚ ƉƌŽĚƵĐƚ ŝƐ ƚĂƉĞĚ ĂŶĚ ƌĞĞůĞĚ ŝŶ ĂĐĐŽƌĚĂŶĐĞ ǁŝƚŚ EIAͲϰϴϭ͘
3. SƵĸǆ Ͳ Tϳϱ с ϳ͟ RĞĞů Ͳ ϱ͕ϬϬϬ ƉŝĞĐĞƐ ƉĞƌ ϴŵŵ ƚĂƉĞ͘
4. MĂƌŬŝŶŐ ŽŶ PĂƌƚ Ͳ ŵĂƌŬŝŶŐ ĐŽĚĞ ;ƐĞĞ ƉĂŐĞ ϮͿ͘

ORDERING INFORMATION

BASE PART NUMBER

Έxx с VŽůƚĂŐĞΉ LEADFREE SUFFIX TAPE SUFFIX QTYͬREEL REEL SIZE TUBE QTY

GBLCxxCDN ŶͬĂ ͲTϳϱ 5,000 ϳ͟ ŶͬĂ

TŚŝƐ ĚĞǀŝĐĞ ŝƐ ŽŶůǇ ĂǀĂŝůĂďůĞ ŝŶ Ă LĞĂĚͲFƌĞĞ ĐŽŶĮŐƵƌĂƟŽŶ͘
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GBLC05CDN - GBLC24CDN

COMPANY INFORMATION

COPYRIGHT © ProTek Devices 2013 - This literature is subject to all applicable copyright laws and is not for resale in any manner.

SPECIFICATIONS͗ PƌŽTĞŬ ƌĞƐĞƌǀĞƐ ƚŚĞ ƌŝŐŚƚ ƚŽ ĐŚĂŶŐĞ ƚŚĞ ĞůĞĐƚƌŝĐĂů ĂŶĚ Žƌ ŵĞĐŚĂŶŝĐĂů ĐŚĂƌĂĐƚĞƌŝƐƟĐƐ ĚĞƐĐƌŝďĞĚ ŚĞƌĞŝŶ ǁŝƚŚŽƵƚ ŶŽƟĐĞ͘

DESIGN CHANGES͗ PƌŽTĞŬ ƌĞƐĞƌǀĞƐ ƚŚĞ ƌŝŐŚƚ ƚŽ ĚŝƐĐŽŶƟŶƵĞ ƉƌŽĚƵĐƚ ůŝŶĞƐ ǁŝƚŚŽƵƚ ŶŽƟĐĞ ĂŶĚ ƚŚĂƚ ƚŚĞ ĮŶĂů ũƵĚŐĞŵĞŶƚ ĐŽŶĐĞƌŶŝŶŐ ƐĞůĞĐƟŽŶ ĂŶĚ ƐƉĞĐŝĮĐĂƟŽŶƐ ŝƐ ƚŚĞ ďƵǇĞƌ Ɛ͛ ĂŶĚ ƚŚĂƚ ŝŶ ĨƵƌŶŝƐŚŝŶŐ ĞŶŐŝŶĞĞƌŝŶŐ 
ĂŶĚ ƚĞĐŚŶŝĐĂů ĂƐƐŝƐƚĂŶĐĞ͘  PƌŽTĞŬ ĂƐƐƵŵĞƐ ŶŽ ƌĞƐƉŽŶƐŝďŝůŝƚǇ ǁŝƚŚ ƌĞƐƉĞĐƚ ƚŽ ƚŚĞ ƐĞůĞĐƟŽŶ Žƌ ƐƉĞĐŝĮĐĂƟŽŶƐ ŽĨ ƐƵĐŚ ƉƌŽĚƵĐƚƐ͘  PƌŽTĞŬ ŵĂŬĞƐ ŶŽ ǁĂƌƌĂŶƚǇ͕  ƌĞƉƌĞƐĞŶƚĂƟŽŶ Žƌ ŐƵĂƌĂŶƚĞĞ ƌĞŐĂƌĚŝŶŐ ƚŚĞ ƐƵŝƚĂďŝůŝƚǇ ŽĨ 
ŝƚƐ ƉƌŽĚƵĐƚƐ ĨŽƌ ĂŶǇ ƉĂƌƟĐƵůĂƌ ƉƵƌƉŽƐĞ͕ ŶŽƌ ĚŽĞƐ PƌŽTĞŬ ĂƐƐƵŵĞ ĂŶǇ ůŝĂďŝůŝƚǇ ĂƌŝƐŝŶŐ ŽƵƚ ŽĨ ƚŚĞ ĂƉƉůŝĐĂƟŽŶ Žƌ ƵƐĞ ŽĨ ĂŶǇ ƉƌŽĚƵĐƚ Žƌ ĐŝƌĐƵŝƚ ĂŶĚ ƐƉĞĐŝĮĐĂůůǇ ĚŝƐĐůĂŝŵƐ ĂŶǇ ĂŶĚ Ăůů ůŝĂďŝůŝƚǇ ǁŝƚŚŽƵƚ ůŝŵŝƚĂƟŽŶ ƐƉĞĐŝĂů͕ 
ĐŽŶƐĞƋƵĞŶƟĂů Žƌ ŝŶĐŝĚĞŶƚĂů ĚĂŵĂŐĞƐ͘

LIFE SUPPORT POLICY͗  PƌŽTĞŬ DĞǀŝĐĞƐ ƉƌŽĚƵĐƚƐ ĂƌĞ ŶŽƚ ĂƵƚŚŽƌŝǌĞĚ ĨŽƌ ƵƐĞ ŝŶ ůŝĨĞ ƐƵƉƉŽƌƚ ƐǇƐƚĞŵƐ ǁŝƚŚŽƵƚ ǁƌŝƩĞŶ ĐŽŶƐĞŶƚ ĨƌŽŵ ƚŚĞ ĨĂĐƚŽƌǇ͘

CONTACT US

Corporate Headquarters

ϮϵϮϵ SŽƵƚŚ FĂŝƌ LĂŶĞ
TĞŵƉĞ͕ AƌŝǌŽŶĂ ϴϱϮϴϮ
USA

BǇ TĞůĞƉŚŽŶĞ
GĞŶĞƌĂů͗ ϲϬϮͲϰϯϭͲϴϭϬϭ
SĂůĞƐ͗ Θ MĂƌŬĞƟŶŐ͗ ϲϬϮͲϰϭϰͲϱϭϬϵ
CƵƐƚŽŵĞƌ SĞƌǀŝĐĞ͗ ϲϬϮͲϰϭϰͲϱϭϭϰ
PƌŽĚƵĐƚ TĞĐŚŶŝĐĂů SƵƉƉŽƌƚ͗ ϲϬϮͲϰϭϰͲϱϭϬϳ

By Fax

GĞŶĞƌĂů͗ ϲϬϮͲϰϯϭͲϮϮϴϴ

BǇ EͲŵĂŝů͗
SĂůĞƐ͗ ƐĂůĞƐΛƉƌŽƚĞŬĚĞǀŝĐĞƐ͘ĐŽŵ
CƵƐƚŽŵĞƌ SĞƌǀŝĐĞ͗ ƐĞƌǀŝĐĞΛƉƌŽƚĞŬĚĞǀŝĐĞƐ͘ĐŽŵ
TĞĐŚŶŝĐĂů SƵƉƉŽƌƚ͗ ƐƵƉƉŽƌƚΛƉƌŽƚĞŬĚĞǀŝĐĞƐ͘ĐŽŵ

PƌŽTĞŬ DĞǀŝĐĞƐ ;AƐŝĂ PĂĐŝĮĐͿ PƚĞ͘ LƚĚ͘
 ϴ Uďŝ RŽĂĚ Ϯ͕ ηϬϲͲϭϵ
 Zervex

 SŝŶŐĂƉŽƌĞ Ͳ ϰϬϴϱϯϴ
TĞů͗ нϲϱͲϲϳϰϴϴϯϭϮ
FĂǆ͗ нϲϱͲϲϳϰϴϴϯϭϯ

Web

www.protekdevices.com

COMPANY PROFILE

IŶ ďƵƐŝŶĞƐƐ ŵŽƌĞ ƚŚĂŶ ϮϬ ǇĞĂƌƐ͕ PƌŽTĞŬ DĞǀŝĐĞƐΡ ŝƐ Ă ƉƌŝǀĂƚĞůǇ ŚĞůĚ ƐĞŵŝĐŽŶĚƵĐƚŽƌ ĐŽŵƉĂŶǇ͘ TŚĞ ĐŽŵƉĂŶǇ ŽīĞƌƐ Ă ƉƌŽĚƵĐƚ ůŝŶĞ ŽĨ ŽǀĞƌǀŽůƚĂŐĞ ƉƌŽ-

ƚĞĐƟŽŶ ĂŶĚ ŽǀĞƌĐƵƌƌĞŶƚ ƉƌŽƚĞĐƟŽŶ ĐŽŵƉŽŶĞŶƚƐ͘ TŚĞƐĞ ŝŶĐůƵĚĞ ƚƌĂŶƐŝĞŶƚ ǀŽůƚĂŐĞ ƐƵƉƉƌĞƐƐŽƌ ĂƌƌĂǇ ;TVS ĂƌƌĂǇƐͿ ĂǀĂůĂŶĐŚĞ ďƌĞĂŬĚŽǁŶ ĚŝŽĚĞ͕ ƐƚĞĞƌŝŶŐ 
ĚŝŽĚĞ TVS ĂƌƌĂǇ ĂŶĚ ĞůĞĐƚƌŽŶŝĐƐ SMD ĐŚŝƉ ĨƵƐĞƐ͘ TŚĞƐĞ ĐŽŵƉŽŶĞŶƚƐ ĚĞůŝǀĞƌ ĐŝƌĐƵŝƚ ƉƌŽƚĞĐƟŽŶ ŝŶ ĞůĞĐƚƌŽŶŝĐ ƐǇƐƚĞŵƐ ĨƌŽŵ ŶƵŵĞƌŽƵƐ ŽǀĞƌǀŽůƚĂŐĞ ĂŶĚ 
ŽǀĞƌĐƵƌƌĞŶƚ ĞǀĞŶƚƐ͘ TŚĞǇ ŝŶĐůƵĚĞ ůŝŐŚƚŶŝŶŐ͖ ĞůĞĐƚƌŽƐƚĂƟĐ ĚŝƐĐŚĂƌŐĞ ;ESDͿ͖ ŶƵĐůĞĂƌ ĞůĞĐƚƌŽŵĂŐŶĞƟĐ ƉƵůƐĞƐ ;NEMPͿ͖ ŝŶĚƵĐƟǀĞ ƐǁŝƚĐŚŝŶŐ͖ ĂŶĚ ĞůĞĐƚƌŽ-

ŵĂŐŶĞƟĐ ŝŶƚĞƌĨĞƌĞŶĐĞ ;EMIͿ ͬ ƌĂĚŝŽ ĨƌĞƋƵĞŶĐǇ ŝŶƚĞƌĨĞƌĞŶĐĞ ;RFIͿ͘ PƌŽTĞŬ DĞǀŝĐĞƐ ĂůƐŽ ŽīĞƌƐ ŚŝŐŚ ƉĞƌĨŽƌŵĂŶĐĞ ŝŶƚĞƌĨĂĐĞ ĂŶĚ ůŝŶĞĂƌ ƉƌŽĚƵĐƚƐ͘ TŚĞǇ 
ŝŶĐůƵĚĞ ĂŶĂůŽŐ ƐǁŝƚĐŚĞƐ͖ ŵƵůƟƉůĞǆĞƌƐ͖ LED ĚƌŝǀĞƌƐ͖ LED ǁĂĨĞƌ ĚŝĞ ĨŽƌ ESD ƉƌŽƚĞĐƟŽŶ͖ ĂƵĚŝŽ ĐŽŶƚƌŽů ICƐ͖ RF ĂŶĚ ƌĞůĂƚĞĚ ŚŝŐŚ ĨƌĞƋƵĞŶĐǇ ƉƌŽĚƵĐƚƐ͘


