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GUANGDONG VIIYONG ELECTRONIC
TECHNOLOGYCO., LTD.

A104K0603H7R101SKT
(0603, X7R, 0.1uF, £10%, 100V)

Product Specification of Automotive Grade Soft Terminal Multi-layer
Ceramic Chip Capacitor for Safety Applications

The product informations contained in this specification are as of April 1st, 2024, and this specification may be revised or abolished as necessary without notice.
Please Contact your Viiyong Contact for accurate and latest Information.
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1.Scope

This product specification is applied to Soft Terminal Multi Layer Caramic Capacitor used for automotive applications such as power train and safety equipment.

AEC-Q200 compliant.

2.Part Number System
A 104 K 0603 H 7R 101 S K T
) () ©) 4 Q) (6) @) (8) ) (10)
e ] oo N
(1) Product Series (10) VIIYONG Control Code
(2) Capacitance: 0.1uF (9) Thickness: See (4) for details
(3) Capacitance Tolerance: % 10% —— (8) Special Code
Code Definition
(4)Size S Ag Resin Electrode
Dimension (mm)
(4)-Length/L | (4)-Width/W (8)-Thickness/T L1/L2 —— (7) Rated Voltage:100V
1.600.20 0.80+0.20 0.800.20 0.20~0.50
(6) Temperature Characteristic
Temp. coeff. Operating Ref T
or Cap. Change Temp. Range el. temp.
+15% -55°C~125°C 25°C
(5) Application Characteristics
Code Appplication
H Anti-crack while bending
3.Structure 4.Packaging
Code Packaging Quantity
7" Reel
T 4000 pcs./Reel
Paper Tape (W8P4)
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5.Specifications and Test Methods

NO. Item Specification Test Method (Ref. Standard: AEC-Q200)
1 Pre-and Post-Stress Electrical Test It should be tested at 25+5°C.
2 Heat treatment Perform a heat treatment at 150+0/-5°C for 1h+/-10min and then let sit for 24+/-2hours at room temperature, then measure.
Appearance: No defects or abnormalities. Perform per MIL-STD-202 Method108:
Capacitance Change: <+10% Solder the capacitor on the test substrate, perform the test under the following conditions.
. DF: Within the specified initial value. Test Temperature: 150+5/-0°C
High Temperature Exposure L o .
3 (Storage) IR: Within the specified initial value. Duration: 1000hours.
Let sit for 24+/-4 hours at room temperature, then measure.
Pre-treatment: perform the heat treatment before test.
Appearance: No defects or abnormalities. Perform per JESD22 Method JA-104:
Capacitance Change: <+10% Solder the capacitor on the test substrate, perform the test from step 1 to 4. Cycles:1000.
DF: Within the specified initial value. Let sit for 24+/-4 hours at room temperature, then measure.
IR: Within the specified initial value.
Step Temperature(°C) Time(minutes)
4 Temperature Cycling 1 -55+0/-3 30+/-3
2 25 1
3 125+3/-0 30+/-3
4 25 1
Pre-treatment: perform the heat treatment before test.
5 Destructive Physical Analysis No defects or abnormalities. Perform visual inspection and sample microscope inspection per ANSI/EIA-469-D-2006.
Appearance: No defects or abnormalities. Perform per MIL-STD-202 Method103: - , ) . )
Capacitance Change: <+12.5% Solder the capacitor on the test substrate, perform the testunder . ARNEAEN
DF: Within the specified initial value. the following conditions.
IR: Within the specified initial value. Test Temperature: 25°C~65°C o
Test Humidity: 80%RH~100%RH AN nAr ARNNRRNARRNNRNAANNNANNNANRNANRVARNANN T
6 Moisture Resistance Duation: Apply the 24h treatment shown in Fig.2, 10 consecutive

times.
Let sit for 24+/-4 hours at room temperature, then measure.

Pre and post-treatment: perform the heat treatment before and

after test. . .
Fig.2 Temperature and Humidity cycle

VIIYONG
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NO. Item Specification Test Method (Ref. Standard: AEC-Q200)
Appearance: No defects or abnormalities. Perform per MIL-STD-202 Method103:
Capacitance Change: <+12.5% Solder the capacitor on the test substrate, perform the test under the following conditions.
DF: Within the specified initial value. Test Temperature: 85°C+/-3°C
IR: > 10% of initial value. Test Humidity: 80%RH~85%RH
. . Test Voltage: The rated voltage and 1.3+0.2/-0Vdc
7 Biased Humidity .
Duration: 1000+/-12hours
Charge/discharge current: S0mA max.
Let sit for 24+/-4 hours at room temperature, then measure.
Pre and post-treatment: perform the heat treatment before and after test.
Appearance: No defects or abnormalities. Perform per MIL-STD-202 Method108:
Capacitance Change: <+12.5% Solder the capacitor on the test substrate, perform the test under the following conditions.
DF: Within the specified initial value. Test Temperature: Maximum Operating Temperature +/-3°C
. . IR: > 10% of initial value. Test Voltage: 1.5xUr
8 Operational Life .
Duration: 1000+/-12hours
Let sit for 24+/-4 hours at room temperature, then measure.
Pre and post-treatment: perform the heat treatment before and after test.
Appearance: No defects or abnormalities. Perform per MIL-STD-202 Method213:
Capacitance Change: Within the specified initial value. Solder the capacitor on the test substrate, perform the test under the following conditions.
DF: Within the specified initial value. Wave form: Half-sine
9 Mechanical Shock IR: Within the specified initial value. Peak Value Velocity: 1500g
Duration: 0.5ms
Shocks directions and times: Three shocks in each direction should be applied along 3 mutually perpendicular axes of the
test specimen (18 shocks).
Appearance: No defects or abnormalities. Perform per MIL-STD-202 Method204:
Capacitance Change: Within the specified initial value. Solder the capacitor on the test substrate, perform the test under the following conditions.
DF: Within the specified initial value. Frequency: 10Hz~2000Hz
10 Vibration IR: Within the specified initial value. Peak Value Velocity: 5g
Duration: 20minutes
Vibration directions and time: This motion should be applied for 12 items in each 3 mutually perpendicular directions
(total of 36 times).
Appearance: No defects or abnormalities. Perform per MIL-STD-202 Method210:
Capacitance Change: Within the specified initial value. Preheat the capacitor at 110 to 150°C for 60~120s, then perform the test under the following conditions.
DF: Within the specified initial value. Test Method: Solder bath method
. . IR: Within the specified initial value. Soldering Bath Temperature: 260+/-5°C
11 Resistance to Soldering Heat

Duration: 10+/-1s
Let sit for 24+/-4 hours at room temperature, then measure.

Pre-treatment: perform the heat treatment before test.

VIIYONG
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NO.

Item

Specification

Test Method (Ref. Standard: AEC-Q200)

12

ESD

Appearance: No defects or abnormalities.
Capacitance Change: Within the specified initial value.
DF: Within the specified initial value.

IR: Within the specified initial value.

Perform per AEC-Q200-002:

Test Temperature: 22+/-5°C

Test Humidity: 30%RH~60%RH

Test Voltage: 2kV(Direct Contact Discharge)

Test Method: Two discharges shall be applied to each sample within a sample group, one with a positive polarity and one
with a negative polarity.

Let sit for 24+/-4 hours at room temperature, then measure.

Pre and post-treatment: perform the heat treatment before and after test.

13

Solderability

95% of the terminations is to be soldered evenly and continuously.

No cracks are allowed and ceramic exposure <25%.

Perform per J-STD-002:

Water Steam: At 100+/-5°C for 4h+/-10min.

Aging: 150+/-5°C for 1h+/-10min, cooling time>15min.

Immerse the capacitor into a soldering flux consist of 25% rosin ethanol and 75% isopropanol (or ethyl alcohol) for 5s-10s.
Test Temperature: Immerse 10mm into a 245°C+5°C Melton tin bath for 5s0.5s.

14

Appearance

No defects or abnormalities.

Visual inspection under 10x microscope

15

Dimension

Shape and dimension be in accordance Fig.1 and Table 1.

Measuring by gauges with tolerance less than 0.01 mm.

16

Capacitance

Within the specified capacitance and tolerance range.

Temperature: 18~28°C
Relative Humidity: <80% RH
Test Frequency:  1kHz+10%
Test Voltage: 1.040.2Vrms

17

DF

DF<500x10"(-4)

Temperature: 18~28°C
Relative Humidity: <80% RH
Test Frequency:  1kHz+10%
Test Voltage: 1.040.2Vrms

18

Insulation Resistance(IR)
(25°C)

Ri>500Q¢F/C

Temperature: 25°C

Relative Humidity: <80% RH
Test Voltage: 1.0xUr
Duration: 60+/-5s

19

Insulation Resistance(IR)
(1257C)

Ri>10QF/C

Temperature: 125°C
Test Voltage: 1.0xUr
Duration: 60+/-5s

VIIYONG
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NO.

Item

Specification

Test Method (Ref. Standard: AEC-Q200)

Capacitance should be measured after sit at the temperature for 5 minutes.

The reference capacitance is that of Step3 in the following table.
Test voltage: <1.0Vrms (Refer to the individual data sheet)

Step Temp.('C)
20 T emperature Characteristics ACIC<L15% 1 25+2
of Capacitance - 2 -55+3
3 2542
4 12543
5 2542
Pre-treatment: perform the heat treatment before test.
Appearance: No defects or abnormalities.
Perform per IEC 60384-1 /IEC 60384-10 / AEC-Q200:
Test Voltage: 2.5xUr
21 Withstanding Voltage Duration: 60s
Charge/discharge current: S0mA max.
Appearance: No defects or abnormalities.
Capacitance Change: <+10% Perform per AEC-Q200-006:
22 Board Flex DF: Within the specified initial value. Solder the capacitor on the test substrate (shown in Fig.3), then bend the substrate at Imm/s to Smm (shown in Fig.4).
IR: Within the specified initial value. Hold for 60+5/-0s, then measure.
Appearance: No defects or abnormalities. Perform per AEC-Q200-006:
Capacitance Change: Within the specified initial value. Solder the capacitor on the test substrate (shown in Fig.3), then apply a push force F (shown in Fig.5).
. . DF: Within the specified initial value. Hold for 60+/-1s, then measure.
23 Terminal Strength (Adhesion) {5 vy ithin the s;)ecified initial value. Adhesion:  F=17.7N
24 Ceramic Dielectric strength Destruction Value: >20N Perform per _AEC_Q200_003: Lo .
Apply a vertical force F (shown in Fig.6), record the force value when the capacitor breaks down.
Appearance: No defects or abnormalities. Perform per MIL-STD-202 Method 107:
Capacitance Change: <+10% TL: Lower limit temperature
DF: Within the specified initial value. TU: Upper limit temperature
25 Temperature shock IR: Within the specified initial value.

Resting time at TL or TU: 15min
Switch time between TL and TU: Within 20s
Cycling: 300

VIIYONG
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Board Flex

M Test substrate

Material: Glass epoxy PCB
Thickness: 0.8mm (0201/0402) or 1.6mm (0603/0805/1206/1210)

B Land Dimension

C

Terminal Strength (Adhesion)

%

[=]

N/

<

F

Fig.5

/ Capacitor \ Test substrate

M Pressurization Method

>0 Pressurizing speed: 1.0mm/sec
20 l Pressurize
R230
<N /.
SO\ LG l
)_T_Flexure
45 45 Fig4
(Unit: mm)

Capai ctance meter

. Dimension (mm)

Size
a b c
0201 0.3 0.9 0.3
/04-5 0402 0.5 1.5 0.6
0603 0.6 22 0.9

/ r'y
/ 0805 08 3.0 13
40 1206 2.0 4.4 1.7
1210 2.0 4.4 2.6
% Y Fig3

Ceramic Dielectric strength

[T

Fig.6

Size

Speed of F (mmy/sec)

0201

0.14+/-0.05

0402 and larger

0.5+/-0.1
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6. Carrier Tape size

<+ 1.10 (Max)

1.540.1

2.0£0.05

1.75£0.05

6_._._@._/;_.{ .

-
/

VIIYONG
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Cover Tape P
Dimension (mm)
Size Thickness ) Center distance between positioning . . .
Width of the square hole /A | Length of the square hole /B Square hole spacing /P Width of carrier /W
hole and square hole /F
0603 K 1.10+0.10 2.00+0.20 3.50+0.05 4.00+0.10 8.00+0.20
7. Disc size
H
o
‘ H Dimension (mm)
— Disc size
A B C E H
1 T 7" O178+2.0 D60+2.0 ®13+£1.0 4+1.0 9.5+1.0
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Application of Technical Requirements and Precautions

B Storage

1. Storage period: 12 months, otherwise, its solderabi lity must be inspected again.
2. Storage conditions:

a. Temperature: lower than 35 °C

b. Relative humidity: lower than RH70 %

B Environmental requirements

All products in this specification comply with the EU RoHS\REACH directive and the relevant requirements of the " VIIYONG Management Guidelines for Restriction of Hazardous Substances".

B Application

1. Operating Temperature

a. Do not use capacitor above the maximum allowable operating temperature.

b. Surface temperature including self-heating should be below maximum operating tem perature.

2. Operating Voltage

The operating voltage for capacitors must always be lower than their rated voltage.

B PCB Design

1. Design of Land-patterns

When the capacitors are mounted on a PCB, the amount of solder at the terminations has a direct effect on the performance of the capacitors. The greater the amount of solder, the hi gher the stress on the capacitor.

Therefore, when designing land-patterns, it is necessary to consider the appropriate size and confi guration of the solder pads.

VIIYONG
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Size and recommended land dimensions for reflow-soldering are shown in the following figure and table. (Unit: mm)

Size

LxW A B C
0201 0.6x0.3 0.20~0.30 0.20~0.35 0.20~0.40
0402 1.0x0.5 0.30~0.50 | 0.35~0.45 | 0.45~0.55
0603 1.6x0.8 0.60~0.80 | 0.60~0.70 | 0.60~0.80
0805 2.0x1.25 0.80~1.20 0.60~0.70 | 0.80~1.10
1206 3.2x1.6 2.20~2.40 | 0.80~0.90 1.00~1.40
1210 3.2x2.5 2.20~2.40 1.00~1.20 1.80~2.30
Capacitor Land pattern Sol der-resist

........‘.‘ .......... ‘ K

C

I A

B B
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2. Capacitor Layout on PC Board

Mechanical stress varies according to the location of capacitors on PC board. The recommendation for better design is as follows:

/_\_/’—\_——

D

Perforati
erforation C

— 30000 CT—0000 =

q J [

Slit

W

The stress in capacitors is in the following order: A >B=C>D>E

Pay attention not to bend or distort the PC board otherwise the capacitor may crack. Please refer to the following examples of good and bad capacitor layout.

a. Not recommended b. Recommended

Bend Distort

VIIYONG
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B Solder Buildup and Soldering Methods

a. Examples of soldering method not recommended

Chassis

/ Capacitor

T

(

Solder

| < |

f

/

Solder land

Adhesive

b. Examples of soldering method recommended

Chassis

N
\

PCB

Solder resist

Capacitor

e

A
\in

N,

i |

f

x|

/

Solder land

Adhesive

\

Soldering iron Lead wire

N

Solder Lead wire
| S |
Solder resist Lead wire

\VZ

Soldering iron

\ Lead wire

NP

\
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B Consideration for Automatic Placement

Ifthe mounting head is adjusted too low, it may induce excessive stress in the chip capacitor to result in cracking. Please take following precautions.
a. Adjust the bottom dead center of the mounting head to reach on the PC board surface and not press it.
b. Adjust the mounting head pressure to be 1 to 3N of static weight .

c. To minimize the impact energy from mounting head, it is important to provide support from the bottom side of the PC board.

Pleaserefer to the following samples

Not recommended Recommended

Single-sided [
4
2 [ | [ ]
I¥/ /
Supporting pin
\| ] [ [ 1 |
Double-sided |

’A | | :J;r]ingpél::w

Cracks

Solder peeling

VIIYONG
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B Soldering

1. Flux Selection

a. It is recommended to use a mildly activated rosin flux (less than 0.1wt % chlorine). Strong flux is not recommended.
b. Please provide proper amount of flux. Excessive flux must be avoided.

c. When water-solubl e flux is used, enough washing is necessary.

2. Recommended Sol dering Profile

Temp. A Soldering
(°C) Preheating Natural Cooling
< > | —p| ———
260 |==== e e
217 ----------------------------------------------7
e y s
150 |-=====—====——————————=

A
A
v

v

Reflow Soldering Profile

VIIYONG

Downloaded From | Oneyac.com


https://www.oneyac.com

(1) Reflow Soldering Condition

No. Reflow Soldering zone Reflow Soldering Condition

@ Preheating 1 Heating rate: <3°C/s; Durations: 60s

@ Constant temperature Heating rate: <1°C/s; Durations at 150~200°C: 60~120s
©) Preheating 2 Heating rate: 1~5°C/s

@ Soldering 1 Durations at 217°C: 60~150s

® Soldering 2 Durations at 255~260°C: above 30s

® Natural cooling Cooling rate: <6°C/s

Caution

a. Excessive solder will induce higher tensile force in chip capacitor when temperature changes and result in cracking. Insufficient solder may detach the capacitor from the PC board. The ideal
condition is to have solder mass controlled to 1/2 to 1/3 of the thickness of the capacitor.

b. Soldering duration should be kept as close to recommended times as possible, because excessive duration can detrimentally affect solderability.

1/37~1/2T l
T
T

VIIYONG
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(2) Wave Soldering Condition

Temp. 4 . Soldering
(°C) Preheating Natural Cooling
260 | =====—=—==———mm e m
] -
> 120s <10s
Caution :

a. Make sure the capacitors are preheated sufficiently.

b. The temperature difference between the capacitor and melted solder should not be greater than 100~130°C.

c. Wave soldering must not be applied to the capacitors designated as for reflow sol dering only

VIIYONG
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(3) Hand Soldering Condition

Temp. A
(°C) ) ) .
Preheating Soldering Natural Cooling

350 |===mmmmmm e e e e e e e e

230 | e e e _

150 |=———mmmmm e

< > PE— >
> 60s <3s
Caution:

a. Use a 20W soldering iron with a maximum tip diameter of 1.0mm.

b. The soldering iron should not directly touch the capacitor.

VIIYONG
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