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LCD05C - LCD24C

HIGH POWERED MULTIͳLINE TVS ARRAY

DESCRIPTION

TŚĞ LCD SĞƌŝĞƐ ĂƌĞ ŚŝŐŚ ƉŽǁĞƌĞĚ ŵƵůƟͲůŝŶĞ TVS ĂƌƌĂǇƐ ĂǀĂŝůĂďůĞ ŝŶ Ă ϭϲ ƉŝŶ DIP ƉĂĐŬĂŐĞ͘  TŚŝƐ ƐĞƌŝĞƐ ŝƐ ĚĞƐŝŐŶĞĚ ƚŽ 
ƉƌŽƚĞĐƚ ŚŝŐŚͲƐƉĞĞĚ ĂƉƉůŝĐĂƟŽŶƐ ĨƌŽŵ ƚŚĞ ĚĂŵĂŐŝŶŐ ĞīĞĐƚƐ ŽĨ ESD͕ EFT ĂŶĚ ƐĞĐŽŶĚĂƌǇ ƚƌĂŶƐŝĞŶƚ ƚŚƌĞĂƚƐ͘

TŚĞ LCD SĞƌŝĞƐ ŚĂƐ Ă ƉĞĂŬ ƉƵůƐĞ ƉŽǁĞƌ ƌĂƟŶŐ ŽĨ ϴϬϬ WĂƩƐ ĨŽƌ ĂŶ ϴͬϮϬђƐ ǁĂǀĞƐŚĂƉĞ͘  TŚŝƐ ĚĞǀŝĐĞƐ ŵĞĞƚƐ ƚŚĞ IEC 
ϲϭϬϬϬͲϰͲϮ͕ IEC ϲϭϬϬϬͲϰͲϰ ĂŶĚ IEC ϲϭϬϬϬͲϰͲϱ ƌĞƋƵŝƌĞŵĞŶƚƐ͘

FEATURES

• CŽŵƉĂƟďůĞ ǁŝƚŚ IEC ϲϭϬϬϬͲϰͲϮ ;ESDͿ͗ Aŝƌ Ͳ ϭϱŬV͕ CŽŶƚĂĐƚ Ͳ ϴŬV
• CŽŵƉĂƟďůĞ ǁŝƚŚ IEC ϲϭϬϬϬͲϰͲϰ ;EFTͿ͗ ϰϬA Ͳ ϱͬϱϬŶƐ
• CŽŵƉĂƟďůĞ ǁŝƚŚ IEC ϲϭϬϬϬͲϰͲϱ ;SƵƌŐĞͿ͗ ϮϰA͕ ϴͬϮϬђƐ Ͳ LĞǀĞů Ϯ;LŝŶĞͲ

GŶĚͿ Θ LĞǀĞů ϯ;LŝŶĞͲLŝŶĞͿ
• ϴϬϬ WĂƩƐ PĞĂŬ PƵůƐĞ PŽǁĞƌ ƉĞƌ LŝŶĞ ;ƚƉ с ϴͬϮϬђƐͿ
• BŝĚŝƌĞĐƟŽŶĂů CŽŶĮŐƵƌĂƟŽŶ
• ESD PƌŽƚĞĐƟŽŶ х Ϯϱ ŬŝůŽǀŽůƚƐ
• AǀĂŝůĂďůĞ ŝŶ MƵůƟƉůĞ VŽůƚĂŐĞƐ
• PƌŽƚĞĐƚƐ ƵƉ ƚŽ ϴ LŝŶĞƐ
• LŽǁ CĂƉĂĐŝƚĂŶĐĞ͗ ϭϱƉF
• RŽHS CŽŵƉůŝĂŶƚ
• REACH CŽŵƉůŝĂŶƚ

MECHANICAL CHARACTERISTICS

• MŽůĚĞĚ ϭϲ PŝŶ DƵĂůͲIŶͲLŝŶĞ ;DIPͿ PĂĐŬĂŐĞ
• AƉƉƌŽǆŝŵĂƚĞ WĞŝŐŚƚ͗ ϭ͘Ϯ ŐƌĂŵƐ
• LĞĂĚͲFƌĞĞ PƵƌĞͲTŝŶ PůĂƟŶŐ ;AŶŶĞĂůĞĚͿ
• SŽůĚĞƌ RĞŇŽǁ TĞŵƉĞƌĂƚƵƌĞ͗
  PƵƌĞͲTŝŶ Ͳ SŶ͕ ϭϬϬ͗ ϮϲϬͲϮϳϬΣC
• FůĂŵŵĂďŝůŝƚǇ RĂƟŶŐ UL ϵϰVͲϬ

APPLICATIONS

• EƚŚĞƌŶĞƚ ϭϬͬϭϬϬ BĂƐĞ T
• RSͲϰϴϱ
• ǆDSL Θ ATM
• SCSI Θ USB IŶƚĞƌĨĂĐĞƐ
• AƵĚŝŽͬVŝĚĞŽ IͬO PŽƌƚƐ

PIN CONFIGURATION

16 PIN DIP PACKAGE

1 2 54

16

3 6 7 8

9101112131415
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LCD05C - LCD24C

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 ϴϬϬ WĂƩƐ

OƉĞƌĂƟŶŐ TĞŵƉĞƌĂƚƵƌĞ T
L

Ͳϱϱ ƚŽ ϭϱϬ ΣC

SƚŽƌĂŐĞ TĞŵƉĞƌĂƚƵƌĞ T
STG

Ͳϱϱ ƚŽ ϭϱϬ ΣC

ELECTRICAL CHARACTERISTICS PER LINE Λ ϮϱΣC UŶůĞƐƐ OƚŚĞƌǁŝƐĞ SƉĞĐŝĮĞĚ

PART

NUMBER

ΈNote 1Ή

RATED

STANDͳOFF
VOLTAGE

V
WM

VOLTS

MINIMUM

BREAKDOWN

VOLTAGE

ΝϭmA

VΈBRΉ
VOLTS

MAXIMUM

CLAMPING

VOLTAGE

(Fig. 2)

Ν IP с ϭA
V

C
 

VOLTS

MAXIMUM

CLAMPING

VOLTAGE

(Fig. 2)

Ν ϴͬϮϬµs

V
C
 Ν I

PP

MAXIMUM

LEAKAGE

CURRENT

ΝV
WM

I
D

µA

MAXIMUM

CAPACITANCE

ΝϬV͕ ϭMHz

C

pF

TEMPERATURE

COEFFICIENT

OF VΈBRΉ

q VΈBRΉ
mVͬΣC

LCDϬϱC ϱ͘Ϭ ϲ͘Ϭ ϵ͘ϴ Ϯϰ͘ϬV Λ ϰϱ͘ϬA ϭϬϬ ϭϱ ϯ

LCDϬϴC ϴ͘Ϭ ϴ͘ϱ ϭϮ͘ϯ Ϯϱ͘ϱV Λ ϰϬ͘ϬA ϭϬ ϭϱ ϵ

LCDϭϮC ϭϮ͘Ϭ ϭϯ͘ϯ ϭϵ͘Ϭ ϯϮ͘ϬV Λ ϯϰ͘ϬA ϰ ϭϱ ϭϲ

LCDϭϱC ϭϱ͘Ϭ ϭϲ͘ϳ Ϯϱ͘ϱ ϯϴ͘ϬV Λ Ϯϳ͘ϬA ϰ ϭϱ ϭϳ

LCDϮϰC Ϯϰ͘Ϭ Ϯϲ͘ϳ ϰϬ͘Ϭ ϰϴ͘ϬV Λ ϮϮ͘ϬA ϰ ϭϱ Ϯϲ

NOTES
ϭ͘ TĞƐƚĞĚ ŽŶ ƉŝŶ ƉĂŝƌƐ ϭ ĂŶĚ ϭϲ͕ Ϯ ĂŶĚ ϭϱ͕ ϯ ĂŶĚ ϭϰ͕ ϰ ĂŶĚ ϭϯ͕ ϱ ĂŶĚ ϭϮ͕ ϲ ĂŶĚ ϭϭ͕ ϳ ĂŶĚ ϭϬ͕ ϴ ĂŶĚ ϵ͘
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LCD05C - LCD24C

TYPICAL DEVICE CHARACTERISTICS

FIGURE 1

PEAK PULSE POWER VS PULSE TIME
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LCD05C - LCD24C

TYPICAL DEVICE CHARACTERISTICS

FIGURE 4

OVERSHOOT Θ CLAMPING VOLTAGE FOR LCDϬϱC

ESD TĞƐƚ PƵůƐĞ Ͳ ϭϮ ŬŝůŽǀŽůƚ͕ ϭͬϯϬŶƐ ;WĂǀĞƐŚĂƉĞͿ
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FIGURE 5

TYPCIAL CLAMPING VOLTAGE VS PEAK PULSE CURRENT FOR LCDϬϱC
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LCD05C - LCD24C

SPICE MODEL

FIGURE 1

SPICE MODEL

TABLE ϭ ͳ SPICE PARAMETERS
PARAMETER UNIT ABDΈTVSΉ LCRD

BV V SĞĞ TĂďůĞ Ϯ ϮϬϬ

IBV ђA ϭ Ϭ͘Ϭϭ

C
jo

ƉF SĞĞ TĂďůĞ Ϯ ϱ

I
S

A SĞĞ TĂďůĞ Ϯ ϭEͲϭϯ

Vũ V Ϭ͘ϲ Ϭ͘ϲ

M Ͳ Ϭ͘ϯϯ Ϭ͘ϯϯ

N Ͳ ϭ ϭ

R
S

OŚŵƐ SĞĞ TĂďůĞ Ϯ Ϭ͘ϯϭ

TT s ϭEͲϴ ϭEͲϵ

EG ĞV ϭ͘ϭϭ ϭ͘ϭϭ

TABLE Ϯ ͳ ABD SPECIFIC SPICE PARAMETERS
PART NUMBER B

V
ΈVOLTSΉ C

jo
ΈpFΉ I

S
 ΈAMPSΉ RsΈOHMSΉ

LCDϬϱC ϲ͘Ϭ ϴϴϬ ϭEͲϭϭ Ϭ͘Ϭϵ

LCDϬϴC ϴ͘ϱ ϰϴϭ ϭEͲϭϯ Ϭ͘ϭϴ

LCDϭϮC ϭϯ͘ϯ ϯϭϵ ϭEͲϭϯ Ϭ͘ϮϮ

LCDϭϱC ϭϲ͘ϳ Ϯϯϴ ϭEͲϭϯ Ϭ͘ϯϭ

LCDϮϰC Ϯϲ͘ϳ ϮϭϬ ϭEͲϭϯ Ϭ͘ϵϯ

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

LŐ Ͳ LĞĂĚ IŶĚƵĐƚĂŶĐĞ

ABD

Lg

0.8nH

LCRD

LCRD

I/O

ABD
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LCD05C - LCD24C

APPLICATION INFORMATION

21

16 15

D+

D-

Port 1
USB Output
Connector

5 6

12 11

D+

D-

Port 3
USB Output
Connector

3 4

1314

D+

D-

Port 2
USB Output

Connector

7 8

910

D+

D-

Port 4
USB Output

Connector

USB
IC

FIGURE ϭ ͳ COMMONͳMODE USB PROTECTION
CŝƌĐƵŝƚ ĐŽŶŶĞĐƟǀŝƚǇ ŝƐ ĂƐ ĨŽůůŽǁƐ͗
• PŝŶƐ ϭ͕ Ϯ͕ ϯ͕ ϰ͕ ϱ͕ ϲ͕ ϳ ĂŶĚ ϴ ĐŽŶŶĞĐƚĞĚ ƚŽ ŐƌŽƵŶĚ͘
• PŝŶƐ ϭϲ ĂŶĚ ϭϱ ĐŽŶŶĞĐƚĞĚ ƚŽ PŽƌƚ ϭ͕ DͲ ĂŶĚ Dн͘
• PŝŶƐ ϭϰ ĂŶĚ ϭϯ ĐŽŶŶĞĐƚĞĚ ƚŽ PŽƌƚ Ϯ͕ DͲ ĂŶĚ Dн͘
• PŝŶƐ ϭϮ ĂŶĚ ϭϭ ĐŽŶŶĞĐƚĞĚ ƚŽ PŽƌƚ ϯ͕ DͲ ĂŶĚ Dн͘
• PŝŶƐ ϭϬ ĂŶĚ ϵ ĐŽŶŶĞĐƚĞĚ ƚŽ PŽƌƚ ϰ͕ DͲ ĂŶĚ Dн͘

CIRCUIT BOARD RECOMMENDATIONS

CŝƌĐƵŝƚ ďŽĂƌĚ ůĂǇŽƵƚ ŝƐ ĐƌŝƟĐĂů ĨŽƌ ĞůĞĐƚƌŽŵĂŐŶĞƟĐ ĐŽŵƉĂƟďŝůŝƚǇ ƉƌŽƚĞĐƟŽŶ͘  TŚĞ ĨŽůůŽǁŝŶŐ ŐƵŝĚĞůŝŶĞƐ ĂƌĞ ƌĞĐŽŵŵĞŶĚĞĚ͗
• TŚĞ ƉƌŽƚĞĐƟŽŶ ĚĞǀŝĐĞ ƐŚŽƵůĚ ďĞ ƉůĂĐĞĚ ŶĞĂƌ ƚŚĞ ŝŶƉƵƚ ƚĞƌŵŝŶĂůƐ Žƌ ĐŽŶŶĞĐƚŽƌƐ͕ ƚŚĞ ĚĞǀŝĐĞ ǁŝůů ĚŝǀĞƌƚ ƚŚĞ ƚƌĂŶƐŝĞŶƚ ĐƵƌƌĞŶƚ 

ŝŵŵĞĚŝĂƚĞůǇ ďĞĨŽƌĞ ŝƚ ĐĂŶ ďĞ ĐŽƵƉůĞĚ ŝŶƚŽ ƚŚĞ ŶĞĂƌďǇ ƚƌĂĐĞƐ͘
• TŚĞ ƉĂƚŚ ůĞŶŐƚŚ ďĞƚǁĞĞŶ ƚŚĞ TVS ĚĞǀŝĐĞ ĂŶĚ ƚŚĞ ƉƌŽƚĞĐƚĞĚ ůŝŶĞ ƐŚŽƵůĚ ďĞ ŵŝŶŝŵŝǌĞĚ͘
• Aůů ĐŽŶĚƵĐƟǀĞ ůŽŽƉƐ ŝŶĐůƵĚŝŶŐ ƉŽǁĞƌ ĂŶĚ ŐƌŽƵŶĚ ůŽŽƉƐ ƐŚŽƵůĚ ďĞ ŵŝŶŝŵŝǌĞĚ͘
• TŚĞ ƚƌĂŶƐŝĞŶƚ ĐƵƌƌĞŶƚ ƌĞƚƵƌŶ ƉĂƚŚ ƚŽ ŐƌŽƵŶĚ ƐŚŽƵůĚ ďĞ ŬĞƉƚ ĂƐ ƐŚŽƌƚ ĂƐ ƉŽƐƐŝďůĞ ƚŽ ƌĞĚƵĐĞ ƉĂƌĂƐŝƟĐ ŝŶĚƵĐƚĂŶĐĞ͘
• GƌŽƵŶĚ ƉůĂŶĞƐ ƐŚŽƵůĚ ďĞ ƵƐĞĚ ǁŚĞŶĞǀĞƌ ƉŽƐƐŝďůĞ͘  FŽƌ ŵƵůƟůĂǇĞƌ PCBƐ͕ ƵƐĞ ŐƌŽƵŶĚ ǀŝĂƐ͘
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LCD05C - LCD24C

16 PIN DIP PACKAGE INFORMATION

ORDERING INFORMATION

BASE PART NUMBER

;ǆǆ с VŽůƚĂŐĞͿ LEADFREE SUFFIX TAPE SUFFIX QTYͬREEL REEL SIZE TUBE QTY

LCDǆǆC ͲLF ŶͬĂ ŶͬĂ ŶͬĂ Ϯϱ

NOTES
ϭ͘ MĂƌŬŝŶŐ ŽŶ PĂƌƚ Ͳ ůŽŐŽ͕ ƉĂƌƚ ŶƵŵďĞƌ͕  ĚĂƚĞ ĐŽĚĞ ĂŶĚ ƉŝŶ ŽŶĞ ĚĞĮŶĞĚ ďǇ ĚŽƚ ŽŶ ƚŽƉ ŽĨ ƉĂĐŬĂŐĞ͘
Ϯ͘ TŚŝƐ ƐĞƌŝĞƐ ŝƐ ŽŶůǇ ĂǀĂŝůĂďůĞ ŝŶ Ă ůĞĂĚͲĨƌĞĞ ĐŽŶĮŐƵƌĂƟŽŶ͘

PĂĐŬĂŐĞ ŽƵƚůŝŶĞ ƉĞƌ ĚŽĐƵŵĞŶƚ ŶƵŵďĞƌ ϬϲϬϬϯ͘Rϯ ϭϬͬϭϭ͘

OUTLINE DIMENSIONS

DIM
MILLIMETERS INCHES

MIN MAX MIN MAX

A ϭϴ͘ϴϬ ϭϵ͘ϱϱ Ϭ͘ϳϰϬ Ϭ͘ϳϳϬ

B ϲ͘ϯϱ ϲ͘ϴϱ Ϭ͘ϮϱϬ Ϭ͘ϮϳϬ

C ϳ͘ϱϬ ϳ͘ϳϰ Ϭ͘Ϯϵϱ Ϭ͘ϯϬϱ

D Ϭ͘Ϯϭ Ϭ͘ϯϴ Ϭ͘ϬϬϴ Ϭ͘Ϭϭϱ

E ϬΣ ϭϬΣ ϬΣ ϭϬΣ

F Ϭ͘ϱϭ ϭ͘Ϭϭ Ϭ͘ϬϮϬ Ϭ͘ϬϰϬ

G ϯ͘ϲϵ ϰ͘ϰϰ Ϭ͘ϭϰϱ Ϭ͘ϭϳϱ

H Ϯ͘ϴϬ ϯ͘ϯϬ Ϭ͘ϭϭϬ Ϭ͘ϭϯϬ

I ϭ͘ϬϮ ϭ͘ϳϳ Ϭ͘ϬϰϬ Ϭ͘ϬϳϬ

J Ϭ͘ϳϲ ϭ͘ϱϮ Ϭ͘ϬϯϬ Ϭ͘ϬϲϬ

K Ϭ͘ϯϵ Ϭ͘ϱϯ Ϭ͘Ϭϭϱ Ϭ͘ϬϮϭ

L Ϯ͘ϱϰ Ϯ͘ϱϰ Ϭ͘ϭϬϬ Ϭ͘ϭϬϬ

NOTES
ϭ͘ DŝŵĞŶƐŝŽŶƐ ĂƌĞ ĞǆĐůƵƐŝǀĞ ŽĨ ŵŽůĚ ŇĂƐŚ ĂŶĚ ŵĞƚĂů ďƵƌƌƐ͘
Ϯ͘ DŝŵĞŶƐŝŽŶ ͞L͟  ŝƐ ďĞƚǁĞĞŶ ĐĞŶƚĞƌƐ͘

A

OrientĂƟŽŶ DŽƚ
;PŝŶ ηϭͿ

B

C

D
ϭϲ PůĂĐĞƐ

E

H

L

J
ϭϮ PůĂĐĞƐ
K
ϭϲ PůĂĐĞƐ

I
ϭϮ PůĂĐĞƐ

F

G
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LCD05C - LCD24C

COMPANY INFORMATION
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