
 
 
 
 
 
 
 

                                               

 
Major Additions and Improvements 
Multilayer Surface Mount  Voltage are 
manufactured from semi-conducting 
ceramics by the highly advanced multilayer 
formation technologies, which can offer tough 
protection, excellent transient energy 
absorption and internal heat dissipation. The 
devices are leadless chip form, eliminating 
lead inductance and guaranteeing a faster 
speed response time of less than 0.5ns, 
which makes them fast enough to ensure 
reliable protection against ESD pulse and 
other specific transient events. These 
transient suppression devices are 
significantly smaller footprints and lower 
profiles than traditional zener diodes or radial 
MOVs,  

 

 
Material： 
1. Body material: Ceramic  
2. Termination: All size from 0201 to 3220 

size are all Nickel Barrier (Ag/Ni/Sn) 
3. Our products meet RoHs compliant  
 
 

 
 
 
 
 
 
 

 
 
 
 
 

Multilayer formation technologies 
 
 
 
 
 
 
 

   
 
 

Section of the chip 
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Voltage Dependent Characteristic 
Transient Voltage Suppressors （Varistor） 
are voltage-dependent electrical resistors 
with symmetrical V/I characteristic and the 
breakdown region, their resistance value 
decreases with increasing voltage, thus 
“short-circuiting” further rises in over voltage. 
 
 
 
 
 
The Prevention of Over Voltage 
In other words, as long as the voltage 
increases above the threshold of the TVS, 
the suppressor will draws a rapidly increasing 
current, and then the over voltage is 
considerably attenuated away from the 
protected circuit, that is why the inherent 
protection of the equipments should be 
supplemented by including specific 
components that will raise the withstand 
capabilities to the required level. Varistors 
provide protection against all kinds of over 
voltage and prevent electronic equipment 
from being damaged by transient events. 
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When selecting the MLV for designing within the circuit, some characteristic parameter 
should be considered carefully to meet the circuit condition. The following guideline is 
recommended.  
1. The surge handling ability of the selected MLV should meet the need of dissipating the    

    Expected transient surge current of the protected circuit. 
2. The clamping voltage of the selected MLV should be less than the maximum allowed  

Operating voltage of the protected circuit.  
3. In high speed data transmission situation. The capacitance of the selected MLV should be   

    Considered.  
4. While choosing the MLV, the working voltage of the MLV should be greater than or equal to    

    The normal operating voltage of the circuit. 
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Feature  
 ◎ All size from 0201 to 3220 series  

    ◎ Working Voltage from 4 to 300 VRMS; 5.5v to 385 Vdc        
    ◎ High surge current ability             
    ◎ Bidirectional clamping, high energy                                   
    ◎ Fast response time                         

◎ Suitable for ESD Protection                        
    ◎ Low capacitance design (<0.05pf) for fast data transmission  
    ◎ Array type design                                       
    ◎ Very low leakage current 
    ◎ Good solder ability 

1. MLC Series: Multilayer surface mount for wide range applica
2. MLA Series: Multilayer surface mount design for high energ
3. ESD Series: Low capacitance design for high data transmiss
4. Array Series: Multilayer array series surface mount design 
5. High Voltage Series: Multilayer surface mount design for h

working voltage could be up to 385V
6. ESD and EMI (Dual Function)  

 
 

L W D E Type 
mm Mm mm mm 

0201 0.60 ± 0.03 0.3 ± 0.03 0.3 ± 0.03 0.30 ± 0.03 

0402 1.0 ± 0.10 0.5 ± 0.10 0.5 ± 0.10 0.25+0.1/-0.1

0603 1.6 ± 0.15 0.8 ± 0.15 0.9 max 0.3+0.1/-0.1

0805 2.0± 0.20 1.25 ± 0.15 1.0 max 0.3+0.1/-0.1

1206 3.2 ± 0.20 1.6 ± 0.15 1.2 max. 0.5 +0.2/-0.2

1210 3.2 ± 0.20 2.5 ± 0.20 1.5 max. 0.5 +0.2/-0.2

1812 4.5 ± 0.20 3.2± 0.20 2.0 max. 0.5 +0.3/-0.1

2220 5.7 ± 0.20 5.0 ± 0.20 2.5 max. 0.5 +0.3/-0.1

08CH 8.1± 0.30 5.0 ± 0.30 2.5 max. 0.8 +0.3/-0.1
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1. ML Series  
  1206  ML  240  C                             

          

                               A ＝ High energy series  
                                     11 VRMS（14 VDC）to 30 VRMS（38 VDC）, 
                                          High Surge Absorption, Low Clamping Voltage. 
                               C ＝ Operating voltage from  
                                     4 VRMS（5.5 VDC）to 65 VRMS（85 VDC）, 

                                    Wide Range Application.                        
                       Varistor Voltage 

                            Where： 240 ＝ 24 × 100 V ＝  24 V 
                                    241 ＝ 24 × 101 V ＝ 240 V                            

                       Application Code 
                            ML ＝ Multilayer SMD Varistor 
                                                       

    Size : 0402; 0603; 0805; 1206; 1210; 1812; 2220       
 

 
     
 
                                                                      

2.

 
 

 
 
 
 
 
 

            
 

 ESD Series Part Number Identification 
  0201 – 050  E    330   N  P  

 

MAX Working Voltage： 

Mark Voltage 

050 5V 

120 12V 

240 24V 
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Part No. Identification
Cap. Value： 
Where 330 =33 ×100 = 33(pF) 

Where 2R5 = 2.5 ×100 = 2.5(pF)
 
 
 
 
 
 

Size ：                   Unit mm 

Model 0201 0402 0603 0805 

Length(L)  0.60 ±0.03 1.0 ±0.15 1.60 ±0.15 2.00±0.20

Width(W) 0.3 ±0.03 0.50 ±0.15 0.80 ±0.15 1.25 ±0.15

Thickness(T) 0.3 ±0.03 0.50 ±0.15 0.80 ±0.15 1.0 Max

Termination(a) 0.3  ±0.03 0.25 ±0.1 0.3 ±0.1 0.3 ±0.1
 

Series
ESD Pro

E -mai
Package： 
Mark Type 

P Taping

C Bulk 
：

t

l:
Cap. Tolerance： 
Mark Range 

N ±30% 

P +80%-20%
 
ect Solution 
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N 0 . Item Requirement Test condition 

8 
High 

temperature 
exposure 

1.No mechanical damage 
2.Varistor voltage change: ±10﹪ 

1.Temperature：150℃ ±2℃ 
2.Time：1000 ±2hour 
3.Test after placing in ambient 

 temperature for 24 hours 

9 Humidity 
resistance 

1.No mechanical damage 
2.Varistor voltage change: ±10﹪ 

1.Temperature：40℃ ±2℃ 
2.Humidity：90~95﹪RHmax. 
3.Time：500 hours 
4.Test after placing in ambient  

temperature for 24 hours 

10 

Low 
temperature 

load 
resistance 

1.No mechanical damage 
2.Varistor voltage change: ±10﹪ 

1.Temperature：-55℃ ±2℃ 
2.Rated working voltage Applied 
3.Time：1000 ±2hours 
4.Test after placing in ambient  

temperature for 24 hours 

11 
High temp 

load 
resistance 

1.No mechanical damage 
2.Varistor voltage change: ±10﹪ 

1.Temperature:85℃ ±2℃ 
2.Rated working voltage Applied 
3.Time：1000 ±2hours 
4.Test after placing in ambient  

temperature for 24 hours 

12 Humidity 
resistance 

1.No mechanical damage 
2.Varistor voltage change: ±10﹪ 

1.Temperature：40  ±2℃ ℃ 
2.Humidity：90~95﹪RHmax. 
3.Applied working voltage 
4.Time：500hours 
5.Test after placing in ambient  

temperature for 24 hours 

13 

Direct 
contact 

electrostatic 
discharge 

life 

1.No mechanical damage 
2.Varistor voltage change: ±10﹪ 
3.ESDGun（IEC61000-4-2 ） 

1.Discharge: contact electrostatic 
 discharge 

2.Voltage：8KV（Level4） 
3.Polarity：+,- 
4.Number: 100 times 
5.Interval time：1sec 

14 

Direct air 
electrostatic 

discharge 
life 

1.No mechanical damage 
2.Varistor voltage change: ±10﹪ 
3.ESDGun（IEC61000-4-2 ） 

1.Discharge: air electrostatic discharge
2.Voltage：15KV（Level4） 
3.Polarity：+,- 
4.Number: 100 times 
5.Interval time：1~ 3sec 
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Reliability test





 

 
 
 
 

   Major point of SMT reflow  
(a) Solder pad layout: please refer to last page 
(b) Steel plate and foot distance printing  

        
   Foot distance printing (mm/mils) Steel Plate thickness (mm) 
    > 0.65mm/25 mils 0.18mm 
    0.65mm/25 mils~0.5mm/20mils 0.15mm 
    0.50mm/20 mils~0.40mm/16mils 0.12mm 
    <=0.40 mm/16 mils 0.10mm 

 
(c) Reflow and temperature 

 

☆ IR reflow Pb Free Process suggestion profile 
(1) The solder recommend is Sn96.5/Ag 3.5 of 120 to 150µm 
(2) Ramp-up rate (217℃ to Peak) + 3℃/second max 
(3) Temp. maintain at 175 +/-25℃ 180 seconds max 
(4) Temp. maintain above 217 ℃ 60-150 seconds 
(5) Peak temperature range 245℃ +20℃/ -10 ℃ time within 5 ℃ 

Of actually peak temperature (tp) 10~20 seconds 
(6) Ramp down rate +6 ℃/second max. 
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Recommendation for solderability



 
 
 
 

Ⅰ.0402/0603/0805/Array series 

FT Amotech ICT Littelfuse EPCOS AVX 

0402ML080C  AVL5M02200 ICVN0505X150 V5.5MLA0402 CT0402L4G VC040205X150 

0402ML120C  AVL8M02200 ICVN0509X200    VC040209X200 

0402ML180C  AVL14K02200 ICVN0514X300    VC040214X300 

0402ML240C  AVL18K02200 ICVN0518X400  CT0402L14G VC040218X400 

0603ML080C  AVL5M03300 ICVN1005A150 V5.5MLA0603 CT0603M4G VC060305A150 

0603ML120C  AVL8M03300 ICVN1009A200  CT0603M6G VC060309A200 

0603ML180C  AVL14K03300 ICVN1014A300  CT0603K11G VC060314A300 

0603ML240C  AVL18K03300 ICVN1018A400  CT0603K14G VC060318A400 

0402-050E101NP   AVLC5S02100 ICVL0505101V150 V9MLA0402     

0402-050E560NP  AVLC5S02050 ICVL0505600V150 V5.5MLA0402L     

0402-120E101NP   AVLC14S02100       

0402-120E560NP-   AVLC14S02050       

0402-120E100NP   AVLC18S02015 ICVL0518100Y500 V0402MHS12     

0402-240E2R5PP    AVLC18S02003 ICVL0518030 V0402MHS03     

0603-120E101NP   AVLC18S03120  V18MLE0603     

0603-120E100NP   AVLC18S03015 ICVL1018100Y500 V0603MHS12     

0603-240E2R5PP    AVLC200S03003  V0603MHS03     

Array 0508       AVNC18S05Q015 ICVA21184E150 V18MLN40805     

Array 0612        AVNC18S06Q120  V18MLN41206   MG064L18X500 

0805ML080C  AVL5M05400 ICVN2105A150  CT0805M4G VC080505A150 

0805ML120C     V9MLA0805L CT0805M6G VC080509A200 

0805ML240C  AVL18K05400 ICVN2118A400 V18MLA0805 CT0805K14G VC080518C400 

0805ML270C  AVL22K05400   CT0805K17G   

0805ML330C  AVL26K05400 ICVN2126A580  CT0805K20G VC080526C580 

0805ML390C    ICVN2130A650  CT0805K25G VC080530A650 

0805ML470C     CT0805K30G  

1206ML080C  AVL5M06151 ICVN3105A150  CT1206M4G VC120605A150

1206ML180C  AVL14K06151 ICVN3114A300  CT1206K11G VC120614D300

1206ML240C  AVL18K06151 ICVN3118A400 V18AUMLA1206 CT1206K14G VC120618D400

1206ML270C  AVL22K06151   CT1206K17G   

1206ML330C  AVL26K06151 ICVN3126A580  CT1206K20G VC120626D580
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