
 

 

 

 

 

 

 

 

 

 

 

PRODUCT: MULTILAYER CERAMIC CAPACITOR 

  

TYPE: 

 

 

 

 

 

 

AXIAL LEADED TYPE CAPACITOR



SPECIFICATION OF MULTI-LAYER AXIAL-LEADED TYPE CAPACITOR

1. Scope:  
Its specification applies to Radial Series Ceramic Capacitor. 

 
2.How to order: 

    CODE：  
  

          Rated Voltage Code：T = 25 VDC ， U = 50 VDC  
          Size Code : refer to the description in “3” 
         Dielectric Code：C = NPO,  R = X7R,  F = Y5V,  E = Z5U 
         Capacitance Code：102 = 1000 pF (Two significant digits followed by no. of zeros)
         Tolerance Code：J = ±5%,  K = ±10%,  M = ±20%,  Z = +80%/-20% 

 (NPO: all tolerance,    X7R: K、M,    Z5U & Y5V: M、Z) 
Package Code：T = Taping ,  B = Bulk 

 
3. Lead configuration and size: 
 

  
 
 

 
  

 
 

                

 
 Size Cod

 
 AD10

 AD20
 

U AD10 R 102 K T 

 

 

 (Lead material: Copper wire leads with Tin coating)             
       Unit: mm  

e Length 
(L) max. 

Body diameter 
(D) max. 

Wire diameter 
(d) 

 
 

 4.32  2.54   0.5 ±0.05 
 
 

 6.60  3.0   0.5 ±0.05  
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 4.  Product structure: 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Axial Lead Capacitor

MLCC Chip capacitor 
NO Specifications Material 
1 Ceramic dielectric Ceramic 
2 Internal Electrode Ag-Pd or Ni (BME) 
3 Ag or Cu (BME) layer 
4 Ni layer 
5 

End Termination 
Sn-Pb layer or Sn layer 

6 Coating Expoxy 
7 Axial Lead Wire Tined Copper wire 
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5. Test conditions: 
Tests shall, unless otherwise specified, be carried out at 15 to 35℃ and RH 45 to 75%. 
If any doubt and argument has been encounter in judgement, the final test shall be done at 
25±2℃, RH45 to 55% and 860∼1060mbar. (Based on JIS standard) 
 

6. Handle procedure: 
To avoid unexpected testing results from occurring, the tested capacitor must be kept at 
room temperature for at least 30 minutes and completely discharged. 
 

7. Test items: 
No. Item Performance Test or inspection method 

(1) Appearance 
structure size 

No defects which may affect 
performance. 

As section 8 

(2) Withstand Voltage Withstand test voltage without 
Insulation breakdown or other 
damage. 

2.5 times of rated DC voltage shall 
be applied for 1∼5sec. 

Charge/discharge current shall not 
exceed 50 mA . 

(3) Insulation 
resistance 

NPO: 
100,000MΩ Min. or  
R‧C ≧ 1,000 Ω．F 
(Whichever is smaller) 

X7R, Y5V, Z5U: 
10,000MΩ Min   or 
R‧C ≧ 1,000Ω．F 
(Whichever is smaller) 

Insulation resistance shall be 
measured at 60±5 seconds after rated 
voltage applied. 

(4) Capacitance Within the specified tolerance. 

(5) Dissipation Factor NPO： 
  ≧30pF： Q ≧ 1000 
  < 30pF :  Q≧400＋20C 

PS: C: Nominal Capacitance  (pF) 
X7R、Y5V& Z5U：(Max. value) 

 

Measuring frequency: 
 Z5U、Y5V、X7R：1KHz±50Hz。 
 NPO：＞1000pF：1KHz±50Hz。 
       ≦1000pF：1MHz±100KHz 
Measuring voltage: 
Z5U：0.5 Vrms 
NPO、X7R、Y5V：1.0±0.2 Vrms 

 

   
T.C. ≧50V 25V 16V ≦10V

X7R 2.5% 3.0% 3.5% 5.0%

Z5U 4.0% --- --- --- 

Y5V 5.0% 7.5% 9.0% 12.5%
 Rated voltage DC Tested voltage
＜500V 1.0 Ra 
≧500V 500V 
 



No. Item Performance Test or inspection method 

Temperatures Coefficient 

Operating Capacitance 
T.C. 

Temperature Change(ΔC) 

The temperature coefficient is 
determined using the capacitance 
measured in step 3 as a reference. 
Test the specimen from step 1 
through step 5, the capacitance 
shall be within the specified 
tolerance for the capacitance 
coefficient and capacitance 
change as left table.  
Step Temperature(℃) 
１ Base Temp.(25℃)±２℃ 

２ Min. Operation Temp.±２℃

３ Base Temp.(25℃)±２℃ 

４ Max. Operation Temp.±２℃

(6) Temperature 

Characteristic 

of 

Capacitance  
NPO 
 
X7R 
 
Y5V 
 
Z5U 

 
-55~+125℃ 
 
-55~+125℃ 
 
-25~+85℃ 
 
+10~+85℃ 

 
0±30(ppm/℃) 

 
± 15% 

 
＋30%~－80% 

 
+22%~ -56% 

５ Base Temp.(25℃)±２℃ 

Tensile strength:  No breakdown Loading weight 0.5 Kgs is applied 
for 10±1 seconds 

(7) Terminal 

strength Bending strength:  No breakdown Loading weight 0.25 Kgs is applied  
Bending back and forth 90 degrees 

twice 
External 
appearance 

No mechanical damage. 

Cap. 
change 
(ΔC/C) 

NPO 
 

X7R 
Z5U 
Y5V 

±2.5% or ± 0.25 pF 
max.( Whichever is larger)  

±7.5% 
±20% 
±20%  

D.F. NPO:   
C≧30pF：Q≧1000 
C＜30pF：Q≧400+20*C  
PS: C: Nominal Capacitance (pF) 
X7R、Y5V& Z5U：(Max. value) 

(8) Soldering heat 

resistance 

I.R. 

Lead wire or terminals shall be 
immersed (A) up to 2.0 mm from 
body (B) into the Molten solder 
of which temperature is 270±5℃
for 10±1 sec. Then leave at 
standard test conditions for 24±2 
hours, then measured. 

  
Preconditioning：(only for Class 2):
Perform a heat treatment at 150 
+0-10℃ for one hour and then let 

sit for 48 ± 4 hours at room 

temperature. 

T.C. ≧50V 25V 16V ≦10V
X7R 2.5% 3.0% 3.5% 5.0%
Z5U 4.0% --- --- --- 
Y5V 5.0% 7.5% 9.0% 12.5%
 

NPO: 
100,000MΩ Min. or  
R‧C ≧ 1,000 Ω．F 
(Whichever is smaller) 

X7R, Y5V, Z5U: 
10,000MΩ Min   or 
R‧C ≧ 1,000Ω．F 
(Whichever is smaller) 
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No. Item Performance Test or inspection method 

(9) Solderability 

 

Lead wire shall be soldered over 75% of the 
circumfluent direction 
. 

To comply with JIS-C-5102 8.4 , 

the soldering temperature is  

235±5℃ and dipping time is 

2±0.5 seconds. 

Flux: weight ratio of Rosin 25%

External 
appearance 

No mechanical damage. 

Cap. change 
(ΔC/C) 

NPO: ± 5% or ±0.5 pFmax.  
(Whichever is larger) 

X7R: ± 12.5﹪ 
Y5V: ±30% 
Z5U: ±30% 

D.F. NPO:  
C≧30pF: Q ≧350 
10pF≦C＜30pF:      

Q≧100+2.5*C 
C＜10pF: 200+10*C 

 PS: C: Nominal Capacitance (pF) 
X7R:  Less than 2 times of 

initial value 
Y5V & Z5U:  Less than 1.5 

times of initial value 

(10) Humidity 
(Steady state) 
 

I.R. 500MΩ min. or 25Ω*F 
(Whichever is smaller) 

Humidity (Steady state): 
At temperature 40±2 ℃ and 
humidity 90 to 95%RH for  
500＋24/－0 hours. 
Leave the capacitors in ambient 
condition for the following time 
before measurement. 

Class 1：24±2 hours. 
Class 2：48±4 hours. 

* Charge / discharge current 
shall. not exceed 50 mA. 

* Preconditioning： 
(only for Class 2): 
Apply the rated DC voltage for 
1hour at 150 ±5℃. Remove and 
let sit for 48±4 hours at room 
temperature. Perform initial 
measurement. 
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External 
appearance

No mechanical damage. 

Cap. 
change 
(ΔC/C) 

NPO: ± 5% or ±0.5 pFmax.  
(Whichever is larger) 

X7R: ± 12.5﹪ 
Y5V: ±30% 
Z5U: ±30% 

D.F. NPO:  
C≧30pF: Q ≧350 
10pF≦C＜30pF:      

Q≧100+2.5*C 
C＜10pF: 200+10*C 

 PS: C: Nominal Capacitance (pF) 
X7R:  Less than 2 times of 

initial value 
Y5V & Z5U:  Less than 1.5 

times of initial value 

(11) Humidity 

load 

I.R. 500MΩ min. or 25Ω*F 
(Whichever is smaller) 

Humidity load:  
( apply for the product with rated 

voltage 500V-Max): 
Apply the rated voltage at 
temperature 40±2℃ and humidity 90 
to 95%RH for 500＋24/－0 hours. 
Leave the capacitors in ambient 
condition for the following time 
before measurement. 

Class 1：24±2 hours. 
Class 2：48±4 hours. 

* Charge / discharge current shall. not 
exceed 50 mA. 

* Preconditioning：(only for Class 2):
Apply the rated DC voltage for 1hour 
at 150 ±5℃. Remove and let sit for 
48±4 hours at room temperature. 
Perform initial measurement. 
 

External 
appearance 

No mechanical damage. 

Cap. 
change 
(ΔC/C) 

NPO: ±3% or ±0.3pFmax.  
     (Whichever is larger) 
X7R: ± 12.5﹪ 
Y5V: ±30% 
Z5U: ±30% 

D.F. 

 

NPO:  
 C≧30pF: Q≧350 
 30pF>C≧10pF:  
    Q≧275+2.5*C 
 C＜10pF：Q≧200+10*C 
 PS: C: Nominal Capacitance (pF) 
X7R:  Less than 2 times of 

initial value 

Y5V & Z5U:  Less than 1.5 

times of initial value 

(12) Load Life 

I.R. 1000MΩ min. or 50Ω*F 

  (Whichever is smaller) 

Apply 2× rated voltage at maximum 
operating temperature ±2℃ for  
1000＋48/－0 hours.      

Leave the capacitors in ambient 
condition for the following time 
before measurement. 
 
Class I: 24±2 hours 

Class II: 48±4 hours 

 

* Charge / discharge current shall. 
not exceed 50 mA. 

* Preconditioning：(only for Class 2):
Apply 200% of the rated DC voltage 
for 1 hour at the maximum operating 
temperature ± 3℃. Remove and let sit
for 48±4 hours at room temperature. 
Perform initial measurement. 
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External 
appearance 
 

No mechanical damage. 
 

Cap. 
change 
(ΔC/C) 

NPO: ±2.5% or ±0.25pFmax. 
     ( Whichever is larger) 
X7R: ±7.5﹪ 
Y5V: ±20﹪ 

The capacitor shall be subject 5 
cycles according to four heat 
treatments listed in the following 
table.  
Then Leave the capacitors in ambient 
condition for the following time before 
measurement. 
Class I: 24±2 hours 

Class II: 48±4 hours 

Step Temperature (℃) 
Duration 

(min.) 
1 Min. OperationTemp.±3℃  30±3 

2 Room Temp. (25℃)  2 ~ 3 

3 Max. Operation Temp.±3℃  30±2 

D.F. NPO: 
 C≧30pF：Q≧1000 
 C＜30pF：Q≧400+20*C 
X7R、Y5V&Z5U: (Max. value)

4 Room Temp. (25℃) 2 ~ 3 

(13) Temperature 
cycle 
 

I.R. 

8. Storing condition an
Recommends the st

humidity 20~70% R

9. Description: 

 Axial

with superior moist

process to ensure an

bulk or tape and ree

leaded components. 

 

10.  Features: 

(1) Enhanced environ

(2) 50V, 100V rated v
(3) COG (NPO)、X7

(4)  Bulk or tape / ree

Peter Parts'
T.C. ≧50V 25V 16V ≦10V
X7R 2.5% 3.0% 3.5% 5.0%
Z5U 4.0% --- --- --- 
Y5V 5.0% 7.5% 9.0% 12.5%
 

  10000MΩ min. or 500Ω*F 
  (Whichever is smaller) *Preconditioning：(only for Class 2):

Perform a heat treatment at 150 
+0-10℃ for one hour and then let sit 

for 48±4 hours at room temperature. 

Perform the initial measurement. 

d term: 
oring of products within 6 months at temperature 5 ~ 40℃ and 

H max.  

-Leaded, Epoxy-coated Multilayer ceramic capacitors are coated 

ure and shock resistant coating, built by high volume, automatic 

 uniform conformal coating. These capacitors are supplied in both 

l package for automatic insertion and sequencing with any axial 

mental protection coating. 

oltage. 
R、Y5V、Z5U characteristic. 

l packing. 
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   11.  Taping specification: 

 

 

 

 

 

 

 

 

 

 Pi

 Cu
of
co

 Ta

 Le

 Le
Ta

 Of

 W

 

12.  

 

 

 

 

 

 

 

Unit: mm 

Item Symbol Dimension Item Symbol Dimension 

tch of component P 5.08±0.51 Centered C 26.2±0.76 
mulative tolerance 

 pitch over 6 
nsecutive units 

 ±0.15 Core Diameter D1 3.49-92.1 
(standard 61.0)

pe width Wt 6.0±1.0 Real Diameter D2 360 max. 

ad Wire Protrusion Le 1.57max. Core Width W1 69.9±1.5 
ad Extension into 
pe Li 3.96max. Recess Depth R 9.5 min. 

fset between tapes △T 0.8max. Arbor Hole H0 13.89-38.10 
(standard 15.9)

idth between tapes W 52.4±1.5 Deflection Form 
Nominal Position △h 1.2 max. 

Packing quantity: 
Taping type Bulk type  

Size code 
Quantity per reel Quantity per box Qunatity per bag  

AD10, AD20 5,000 5,000 1,000  
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  13.  Size code and capacitance (pF) available: 
 
  
■ 0603/0805 

Size 
Code 

Rated 
Voltage COG(NPO) X7R Y5V Z5U 

25 VDC --- 220,000 470,000 ~ 
1,000,000 

220,000 ~ 
1,000,000 

50 VDC 10 ~ 3,300 220 ~ 
2,200,000 

10,000 ~ 
2,200,000 

1,000 ~ 
330,000 AD10 

100 VDC 10 ~ 1,000 220 ~ 
1,000,000 --- --- 

 
    
■ 1206 

Size 
Code 

Rated 
Voltage COG(NPO) X7R Y5V Z5U 

25 VDC --- 1,000,000 ~ 
2,200,000 

1,000,000 ~ 
2,200,000 --- 

50 VDC --- 220,000 ~ 
1,000,000 1,000,000 220,000 ~ 

1,000,000 AD20 

100 VDC --- 220,000 ~ 
470,000 --- --- 
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Rated Voltage Code 50 100 50 100
10pF 100

12 120
15 150
22 220
27 270
33 330
39 390
47 470
56 560
68 680

100pF 101
120 121
150 151
220 221
330 331
470 471
680 681

1000pF 102
1200 122
1500 152
2200 222
3300 332
3900 392
4700 472
6800 682

0.01uF 103

T.C
Size

Capacitance Specification Table  (Class I) 
NPO

08050603
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Rated Voltage Code 25 50 100 25 50 100 25 50 100
100pF 101

120 121
150 151
220 221
330 331
470 471
680 681

1000pF 102
1200 122
1500 152
2200 222
3300 332
3900 392
4700 472
6800 682

0.01uF 103
0.015 153
0.022 223
0.033 333
0.047 473
0.068 683

0.1 104
0.22 224
0.33 334
0.47 474
1.0 105
2.2 225

Capacitance Specification Table  (Class II) 
T.C X7R
Size 0603 0805 1206
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Rated Voltage Code 25 50 25 50 25 50
100pF 101

120 121
150 151
220 221
330 331
470 471
680 681

1000pF 102
1200 122
1500 152
2200 222
3300 332
3900 392
4700 472
6800 682

0.01uF 103
0.015 153
0.022 223
0.033 333
0.047 473
0.068 683
0.1 104
0.22 224
0.33 334
0.47 474
1.0 105
2.2 225

Capacitance Specification Table  (Class II) 
T.C Y5V
Size 0603 0805 1206
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1206
Rated Voltage Code 25 50 25 50 50

1000pF 102
1200 122
1500 152
2200 222
3300 332
3900 392
4700 472
6800 682

0.01uF 103
0.015 153
0.022 223
0.033 333
0.047 473
0.068 683

0.1 104
0.22 224
0.33 334
0.47 474

1 105
2.2 225

Size
T.C

0603 0805
Z5U

Capacitance Specification Table  (Class II) 
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