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B QHBZA (HQ &%

/3%
OFF A
QA
fERA5E R R B HEL FEL

O
pIRTINSE

VIET LIRS ON
TEB 2%

VCO

High Q Caps (HQ SERIES)

SUMMARY
@ Features
High Q

Low equivalent series resistance

@ Applications
Communication devices
RF power amplifier
Filter network

VCO
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—. R~ R4H DIMENSIONS AND STRUCTURE

¥ X~ DIMENSIONS

L
- - L
? ? Y - -
¥ l"'/" [}
w 7 21
i s 5
- - WB
WB
5 Type JR<}  Dimensions  (mm)
T T N R TR
. %%J%F . A%J?%/T . L W T WB
British expression | Metric expression
0201 0603 0.60+0.03 | 0.30£0.03 0.30+0.03 0.15%0.05
0402 1005 1.00£0.05 | 0.50+0.05 0.50+0.05 0.25%0.10
0603 1608 1.60+0.10 | 0.80+0.10 0.80+0.10 0.30%0.10
0805 2012 2.00%+0.20 1.25%0.20 0.80+0.20 0.50%0.20

ik ATARIE T BVRFPR EOR BT AT & 3 7 /5 SR K7™ i o

Note: We can design according to customer special requirements

¥ 45ty STRUCTURE
W

z W
O do

HFR

Name

W BEA ot
Ceramic dielectric

SRR

Inner electrode

L ER

Substrate electrode

Bz
Nickel Layer

@ ® || o6

Bz
Tin Layer
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=, BEHKRRFE  HOWTO ORDER
0603 HQ 100 J 500 N T
) @) ® @ ® ®
XYL NOTES:
MR~ DIMENSIONS BAL7 Cunit): inch/ mm
ST
0201 0402 0603 0805
SizeCacke
KX 5
LXW) 002X 001 004X00R 006X00B 008X005
inch
KX TE
LXW) 060X030 100X 050 160X080 200X12%5
mm
@ A2 DIELECTRIC STYLE
TR
HQ
(Dielectric Cock)
AR,
C0G
(Dielectric)
@ FrFR%EE NOMINAL GAPACITANCE BN (unit): pF

E VI
(Express Method)

SEPrME
(Actual Value)

T Sk N A, =N 0

MIANEG ROAVNES.

Note: the first two digits are significant; third digit

denotes number of zeros; R=decimal point.

R47 0.47
OR5 0.5
1RO 1.0
101 10X 10
102 10X 10
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@ Z¥Ei%% CAPACITANCE TOLERANCE

fRA5 (Code) A B C D F G J
R + + + + + + +
(Tolerance) 0.05pF | 0.10pF | 0.25pF | 0.5pF | 1.0% | 2.0% | 5.0%

%¥E: AL By C. D HiRZEEHTHE<10pF K77

Note: These capacitance tolerance A, B, C, D are just applicable the capacitance that equals to or less than

10pF.

® #i5E 5 RATED VOLTAGE

AT (unit): V

woaTia SEPRE
(Express Method) | (Actual Value)

500 50 10°

501 50X 10"

T SR BT R, 3 =R 0 NG
R /NS
Note: the first two digits are significant; third digit

denotes number of zeros; R=decimal point.

® ¥iSk#E TERMINAL MATERIAL STYLES

%iskKH)  (Termination Styles)

Fai (Express Method)

=)= i =k

(Nickel Barrier Termination)

N

@ fu% 75 A, PACKAGE STYLES

B

T

A

(Bulk Bag)

Y 3% (Taping Package)

. 5 RB/IEE Temperature Coefficient /Characteristics

VIR ES

SH LR

Dielectric | Reference Temperature Point

PRARILEE F L

Temperature Coefficient | Operation Temperature Range

AR IR G

C0G

20°C

0+30ppm/C

-55°C~125C
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Fi. HEEWE F: . A R = RBED
TiH 0201
FHEE COG
LY &
TAEf 25V 50V
0.1pF
0.2pF
0.3pF
0.4pF

0.5pF
0.6 pF
0.7pF
1.0pF

1.2pF
1.5pF
1.8pF
2.0pF
2.2pF
3.3pF
3.9pF
4.7pF
5.6pF
6.8pF
8.2pF
9.0pF
10pF
12pF
15pF
18pF
20pF

22pF
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TiH 0402

L G

A=
=N

TAEEE 50V

0.5pF

0.6pF

0.7pF

0.8pF

0.9pF

1.0pF

1.2pF

1.5pF

1.8pF

2.2pF

2.7pF

3.3pF

3.9pF

4.7pF

5.6pF

6.8pF

8.2pF

10pF

12pF

15pF

18pF

22pF

27pF

33pF

39pF

47pF

56pF

68pF

82pF

100pF

120pF

150pF

180pF
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TiH 0603
g QG
HIA
T .Y 50V 100V 2001250V
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THiH 0603

Pkt coG

SREL

==

TAEHE 25V 50V 100V 2001250V

56pF

68pF

82pF

100pF

120pF

150pF

180pF

220pF

270pF

330pF

390pF

470pF

560pF

680pF
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TiH 0805
Ak QG
I
AR Y4 50V 100V
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TiH 0805

s} C0G

A=
£==N

TAEHE 25V 50V 100V 2001250V

56pF

68pF

82pF

100pF

120pF

150pF

180pF

220pF

270pF

330pF

390pF

470pF

560pF

680pF

820pF

1000pF

1200pF

1500pF
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75 AEMEMK  Reliability Test

A BRI Wy

Item Technical Specification Test Method and Remarks
MR 256°C£3°C
Test Temperature: 25°C £3C

C=<1000pF: MAAZ: IMHz +10%
. [y pT———— M AR 1.04£0.2Vims
BHE . . Test Frequency: 1IMHz +10%
Should be within the specified

Capacitance

tolerance.

Test Voltage: 1.0£0.2Vrms
C>1000pF: MikAi%: 1KHz +10%
A HLE: 1.04+0.2Virms
Test Frequency: 1KHz +10%
Test Voltage: 1.0£0.2Vrms

C=30pF, Q=1000

M2 IMHZz £+ 10%
T HEE: 1.04+0.2Virms

Q C<30pF, Q=400+20C Test Frequency: IMHz3-10%
Test Voltage: 1.04-0.2VVrms
A s B H
WX 1] 6045 #2
MR : <75%
ke oE MRERE:  25°C+3C
(IR) MAA AR FR: <50mA
. =10,000MQ .
Insulation Measuring Voltage: Rated Voltage
Resistance Duration: 60+ 5s
Test Humidity: <75%
Test Temperature: 25°C £3C
Test Current: <<50mA
DR : 0 FL <100V, 3009645 & Hi &
100V <%5¢ HL £ <500V, 2500%0% 5 HiJE
iiE: 1~5 %
SN o ‘
OW) FEOHEE G : AR 50mA
Diclect AN A S o 2 B Measuring Voltage: Rated voltage <100V, 300% Rated
ielectric
) No breakdown or damage. voltage
Withstanding
100V<-Rated voltage<<500V, 250%
\bltage

Rated voltage
Duration: 1~5s
Charge/ Discharge Current: 50mA max.
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A BORFAE w7 ik
Item Technical Specification Test Method and Remarks
W HARAE 80~120°C HIRFE N FiFk 10~30 .
EERKT 95% Preheating conditions:80 to 120°C; 10~30s.
ATt AR Tew] WA _ _ ﬁ%’&k‘%&#— (SnPb: 6337) jT:%E“k?F*Jr
Sokderchity At least 95% of the terminal electrode is | R 235+5°C TREE 245+5°C
covered by new solder. 1R5EE 24058 1RAE 24058
Visual Appearance: No visible damage. Solder Temperature: 235+5C Solder Temperature: 245+5C
Duration: 2+-05s Duration: 24-05s
\ E+05%8k+050F TR, AR 4% EE%?E 100~20CZ°C (PR E T T 1042 43%h.
e | Wihin £05% or £OSF, whicheer B BRIL: 2652 5°C
frer B 1]: 1015
o RGNS Ve, 7 10 DL B BB T
0 H%ﬂﬁﬁ*ﬂ_‘/ﬁﬁ- 5L
T Same to initial value. BRI : 2442 /NN OB A FIR
R&isl.anoeto E e Preheating conditions: 100t0200°C;°10i2min.
SolderingHeat | IR L Solder Temperature: 265+5C
Same to initial value. )
Duration: 10+1s
ShM: TR WAt BB =95% Clean the capacitor with solvent and examine it with a
Appearance: No visible damage.At least | 10X(min.) microscope.
95% of the terminal electrode is covered by | Recovery Time: 24 +2h
new solder. Recovery condition: Room temperature
RIGFEEAM . AlL,O3 5 PCB
BHAEZ: 1mm
it FE 3 - 0.5mm/sec.
ﬁ{ﬁ mm
7% H S 2 B
SR TR AR NAEZS Eﬁﬂfﬁt?&?ilﬁﬁ(ﬂ%o i
b | Appearance: No visible damage. ' l
Resistance : ‘[’ J" Ly
to Flexure R == R - 1mm
of Subs_trate I ;;’ A
(Bending S 45+2 7 45+£2
Strength) Test Board: Al,Oz0r PCB
Warp: 1Imm
A | PEEOSYE-05pF P, Hegkdy | Speed: O-5mmisec.
c/c Within +05% or +05pF, whichever is | Unit: mm

larger

The measurement should be made with the board in the
bending position.
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B H BRI w7k
Item Technical Specification Test Method and Remarks
;ﬁﬁfﬁ SPRTET WAL WA 7 BN il 10418
Adhesion No visible damage. Applied Force: 5N Duration: 10+1S
i WA &
fEE 1920+ 1pF SEIHPY, WH | maryon. 5k, AMEHSLLT 435
A | PERRE " ; . \
o BB BE (C) B[] (o380
C/IC | A (_ZIC: Wlthln +1% or = 1pF, W1 TR 30
whichever is larger. s EL(+20) >3
30 FBRIEE 30
kLT H4W il (+20) 2~3
VB E AR R Q Same to initial value. RIS JEE (IKED BfE: 24+2h
Termperature Preheating conditions: up-category temperature, 1h
Cycle Recovery time: 24+1h
) o Initial Measurement
IR IF b Cycling Times: 5 times, 1 cycle, 4 steps:
Same o initial value. Step | Temperature ('C) | Time (min.)
1 | Low- category temp. 30
2 | Normal temp. (+20) 2~3
DWW BRI Y ARG 3 | Up- category temp. 30
Same to initial value. 4 | Normal temp. (+20) 2~3
Recovery time after test: 24+ 2h
7E + 2%k + 1pF JEE N, B E
A | PERRE
C/C | Within 2% or +1pF, whichever . 40£2°C
is larger. B : 90~95%RH
C=30pF, Q=350 P E]): 500 /)N
Wik, | Q | 10pF<C<30pF, Q=275+5c/2 | BUELKMF: EiR
Moisture C=10pF, Q=200+10C TRCELINTH]: 48 /]
Resistance Ri=2500M Q 5 Ri*Cp>258 i | Temperature: 40+£2°C

W 2 RN,
Ri = 2500M Q B, Ri* Cgr=25S
whichever is smaller.

HE: Tedid
Appearance: No visible damage.

Humidity: 90~95%RH

Duration: 500h

Recovery conditions: Room temperature
Recovery Time: 48h
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B gE| FOARHHE W J7 vk
Item Technical Specification Test Method and Remarks
fE £ 2%+ 1pF JoFE AN, B ok | AR (<100V)
A | F M e 15 f540E TIEHE
C/C | Within + 2% or =+ 1pF, whichever is | i[a]: 1000 /N
larger. MHRE: 125°C
C=30pF, Q=350 R AN 50mA
Q | 10pF<C<30pF, Q=275+5C/2 FUE R SR
A3 i i C=10pF, Q=200+10C A 24 /N
Life Test Low-\Voltage (<<100V)

Ri=4000M Q 5% Ri*Cr=40S M # 2
TN

Ri=4000M Q 8}, Ri*Cr=40S whichever
is smaller.

P Tedid
Visual Appearance: No visible damage.

Applied Voltage: 1.5 x Rated Voltage
Duration: 1000h

Temperature: 125C

Charge/ Discharge Current: 50mA max.
Recovery Conditions: Room Temperature
Recovery Time: 24h
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B SRR £

0603¥1 4% ESR-#ii%
| 9pF 8. 2pF 10pF 100pF
]
S)
= 0.1
w2
[6a]
0.01
100 1, 000 10, 000
Fi (MHz)
0603 MK QA%
| 2pF 8. 2pF 10pF =—— 100pF
1000 —
100 \\ N
— N\ ™
< AW\N b Y
N A\ hY
10 \ \\ \
\ \\ l
1
100 1,000 10, 000
A (MHz )
=5 15 & 25 T
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06038k | Z[ -4
\ 2pF 8. 2pF 10pF 100pF

100000
10000 \
1000 F \
e} \
~ 100 |
=
10
1 L
0.1
1 10 100 1, 000 10, 000
A (MHz)
ENEETTIE S S
|—— 0402 —— 0603 KL%
10000
= .
S \\\\
= 1000
N
-}% —
R
e
I
100
1 10 100
74 (pF)

#0166 25
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J\. A3 PACKAGE

O BRI PAPER TAPING
Top cover tape [H ;i

Carrier tape(paper)f&i% 7

Chip hole(Pocket) it fL

Polystyrene reel 5% Bottom tape JiC /i

¥ 0201, 0402 4G gty )N ~F K/
Dimensions of paper taping for 0201, 0402 type

.IBI--.
b D—-I

- |
t . e - '
P1iP2]
> 1
s w1 L1 D C B P1 P2 PO d t
Code
0201 0.37+ 0.67+ | 8.00+ | 3.50+ | 1.75+ | 2.00+ | 2.00+ | 4.00+ 1.50 0.80
0.10 0.10 0.10 0.05 0.10 0.05 0.05 0.10 | -0/+0.10 | Below
0402 0.65+ 1.15+ | 8.00+ | 3.50+ | 1.75+ | 2.00+ | 2.00+ | 4.00+ 1.50 0.80
0.10 0.10 0.10 0.05 0.10 0.05 0.05 0.10 | -0/+0.10 | Below

#0170 3£ 25 7T
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XidH ‘0603, 0805° LRSS = i B AR R~T
Dimensions of paper taping for 0603, 0805 types.

%75 L. Feeding hole . .
e g ] % Jr 757X Chip pocket

/

AN Y 9
\u LY O /OO S
Blf e

| |

. Tape running direction
Chip cap —H <G—' F P J >
AT I T 7 1A
Unit: mm
A B C D* E F G* H J T

110 190 800 350 175 400 200 400 150 110

0603
+010 +010 +010 +005 +010 +010 +010 +010 | 04010 | Max

145 230 80 350 175 400 200 400 150 110

0805
+015 +015 +015 +005 +010 +010 +010 +010 | 04010 | Max

R RN AR R B SR AR H R
Note: The place with “*” means where needs exactly dimensions.

OfEE BRI /E 4 Structure of leader part and end part of the carrier paper

il (A O P RIE ok i Sk CHi A DD

o O o O O O / o O O O @] O
00—0000——8000—-"0E0

» R le o le N

| KT 150 mm | KT 150mm jc‘% 150mm/Over150n‘1m

over 150mm over 150mm £3% 77 ]/ Moving Direction
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¥ 4% <) Reel Dimensions  (unit: mm)

¥ RSHREY (CODE)

Eesh e A B C D E F G

7 REEL $1781+20 3.0 $13+05 $21+08 P0E 100+15 | 12max
$50 ormore

13’ REEL $330+20 3.0 $13+05 $211+08 o302 100+15 | 12max
$500rmore

® X THHHHE  Taping specification
KR Z 9 Top tape peeling strength

o Paper Taping Cover tape peeling direction T i %12 7 14

Cover tape
w2 0~15°
> ' 3

Carrier tape f£1%7
PrdfE: 0.1IN<H| B3/ <0.7N
Standard: 0.1N < peeling strength < 0.7N
TERIEGIN, AT ABEA 4N, HARERFEIR . TR E.

No paper dirty remains on the scotch when peeling, and sticks to top and bottom tape.

WKL £ 25 Bulk Case Package HAL Cunit) mm

Symbol A B T C D

E

Dimension 6.80+0.10 8.804+1.00 | 12.00%£0.10 | 15.00+0.10/-0 | 2.00+0/-0.10 | 4.70%0.10

Symbol F W G H L

Dimension | 31.50+0.20/-0 | 36.00+0/-0.20 | 19.00+0.35 | 7.00£0.35 | 110.004+0.70 | 5.00%+0.35

#0019 b 25 W
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X ¥R Packing Quantity

) B AEE (PACKAGE STYLE & QUANTITY)  unit: pcs
(SIZE) R RGO | AT | IRTEE (ET) | WREHE | — ek
(EPT) (PT) (BC) (BP)
0201 | - 15000 | = ---e- 20000 5000
0402 | - 10000 | = - 20000 5000
0603 | - 4000 | e 15000 5000
0805 | @ - 4000 3000 10000 5000

R BRI E TR 2 7 B EERORE
Note: We can choose packing style and quantity can be according to the customer’s requirement.

@ #MU3E Outer packing
/M3 The first package
Quantity: 10 reels

e

10 &

115mm l

]

\

180mm

A

180mm

label #R%&

A 4

PART No %45 3i4%
QUANTITY #i&
DATE H HH

400mm

K A% The second package
Quantity: 6 cases

HiE: 64

POOmMm

385mm

Label kx4

Production name 7= i & Fx
Quantity (5
Weight & &
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+. #EFEHYE Storage Methods

B ORC AT R AP A7 IR A 6 /N H (FE 2R 4 2 AT BB T )

The guaranteed period for solderability is 6 months  (Under deliver package condition).

#1726 £ /Storage conditions:

%47 Temperature  5~40°C fBAFHH X FE /Relative Humidity  20~70%
+—. HMHRMEZEER  Precautions For Use

% 2 P A A4 (MLCC) 7E Ji I BT % ) FL s b #8762 0, 76 H A A 1 Bk S Bt B A5 o ik

e F A9 1) 25 AR IR, 5O U e R AE R T B8 i A AT REE K RIe L 28 3 X B DAAE A8 FH 1) Ik,
T 56 N FEAL A AN (0 SUE IR EEAT A0 A AN AL B R FATHOR IR L el A 77 8.

The Multi-layer Ceramic Capacitors (MLCC) may fail in a short circuit modern in an open circuit mode when
subjected to severe conditions of electrical environment and / or mechanical stress beyond the specified “rating” and
specified “conditions” in the specification, which will result in burn out, flaming or glowing in the worst case.
Following “precautions for “safety” and Application Notes shall be taken in your major consideration. If you have a
question about the precautions for handling, please contact our engineering section or factory.

1. BEEMZMHFS5HERERE  Soldering Profile
Dyt A DR Tk FEE 1) SR SR AR AT 51 RS PRS0 P T 2R JR) S X PR B G A A, 56 A Sl B i 2 TR R kAT (16 2
5 B T Y EER)

To avoid the crack problem by sudden temperature change, follow the temperature profile in the adjacent graph (refer to
the graph in the enclosure page).

2. FIJ/8¥ Manual Soldering

T LIRHAR R 5y R R 7 Jmy 8 52 FRAN AT 51 e B AR P 3R sl Jm) SR AE O B R AR IR I G SR R A A
N AR R S LR [ FL 0 RS A 70 f XA AR 2 8 P 2250 AT Ao o T 52 43 B A
A1 R b A5 ) PR B T T R I R AF 28R A S 0T RS B P 2 i FR) s 36 2R S i 2 42 1) 32 22 Jm 7o

Manual soldering can pose a great risk of creating thermal cracks in capacitors. The hot soldering iron tip
comes into direct contact with the end terminations, and operator’s careless may cause the tip of the soldering
iron to come into direct contact with the ceramic body of the capacitor. Therefore the soldering iron must be
handled carefully, and pay much attention to the selection of the soldering iron tip and temperature contact of the

tip.
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3. EEAIEERL Optimum Solder Amount for Reflow Soldering

(SRS BVIEZ

Too much solder

M

X2 PRl Sk i 3 K
ARG 2 4
Cracks tend to occur due to large stress.

JRELK A
Not enough solder

"

] 5 J1 AR, AT R ok
RO BB Al A R
Weak holding force may cause bad
connection between the capacitor and

PCB.

4. #FEIER B Recommended Soldering amounts

4.1 AR A SR

The optimal solder fillet amounts for re-flow soldering

4.2 PRGN B IR &

The opt

imal solder fillet amounts for wave soldering

{

)

fcm;gzm

(

)

TebeBUNERR13. ] -
4.3 B BRIR BN B R IR
The optimal solder fillet amounts for reworking by using sold
J AR
E )
A
B2 W 25 W
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+=. #EFEEEHR  Recommended Soldering Method

FA% R~F R e R AR SR R
Size Temperature Characteristics RatedVoltage Capacitance | Soldering Method
NPO / / R
0201 XTRIX5R/IX7S/IX6S / / R
Y5V / / R
NPO / / R
0402 XTRIX5R/IX7S/IX6S / / R
Y5V / / R
NPO / / R/W
C=1uf R
X7R/IX5R/X7S5/X6S /
0603 C<<iuf R/W
C=1uf R
Y5V /
C<iuf R/W
NPO / / R/W
C=4.7uf R
X7R/IX5R/X7S5/X6S /
0805 C<<4.7uf R/W
C=1uf R
Y5V /
C<iuf R/W

#5477 30 Soldering method: R—EIi/% Reflow Solering
W— 45 Wave Soldering
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+=. HHEEZEEHLE  The temperature profile for soldering

EF IR (Re-flow soldering )

Temperature
()
300 [

250 ~ =
200
150
100
50

W J24% Peak Temperature

I 5

Mt —ky B8 30~60S  HARAD
Pb-Sn -z oA
Pb-Sn soldering Lead-free soldering
AN L=
IR 230°C ~250°C 240°C ~260°C
Peak temperature

FETRIAIS , PR BRI B 5 8 R U 2 ) R T 22 4E 5 A T<<150°C.
While in preheating,please keep the temperature difference between soldering temperature and surface
temperature of chips as: T<<150C.

WIESREE (Wave soldering)

Temperature
(C) - S Peak Temperature
300 — Preheating
i 250 - !
200 |
150
100
50 [
Over 1 minute 3smax.| Gradual
L — 4 cooling & 44
Pb-Sn f54% TR
Pb-Sn soldering Lead-free soldering
7N m&:E{ =
IR 230°C ~260°C 240°C~270°C
Peak temperature

FEFRIAIS , PRI B 5 8 SR U 2 A R T ZE 4 RRAE T<<150°C.
While in preheating,please keep the temperature difference between soldering temperature and surface
temperature of chips as: T<<150°C.
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GUARGINING FENGHUA ADVANCED TECHNDOLDGDY HOLDING D LTI

F I (Hand soldering)

Temperature
(C) —
350 i Peak Temperature
— Preheating
250 [T v
w200
150
100 |
50 [
~ Over 1 minute g ‘33 max'. ) Gradual
cooling
i — b H AR A
%A% Conditions:
HeRELfR
KRG | Rl g | g
I Te ramr;f Power of Dlameerof Solderi Sold:pmte PR A
Preheating errpe o soldering iron ) "9 Restricted conditions
solderingironhead | soldering iron head time amount
. T 270 5 FH A% B Sk B 5 ik
== o Eij(Z(NV AN =NV RN YR
i 350°C — # 1mm K3 | <WREHE | Eooft
A10C Highest Hichest 1mm 3satthe <12chip Please avoid the derect contact
i
temperature:350°C : recommended longest thickness between soldering iron head
and ceramic components
X DART A 1) A 75 D 1
% 25 25 T
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