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Sensitive Components

GRACE

Contents

Chip PTC Thermistor

Product Characteristic

Product . L Dimensions .
Image Series Features application EIA[JIS] Resistance at Hold Cu:'rent Sensing Page
25 C at 25°C Temp.
(mA) C)
High Over Current
) KPTC-P Reliability Protection 0603[1608]-1210[3225] 15Q-1500Q 10 -90 / 4
KPTC-S Quick Overheat | 11211005]-0805[2012] | 15 - 47000 / 65 - 150 10
response Sensing
Chip NTC Thermistor
. . Product Characteristic
Product . L Dimensions
Image Series Features application EIA[JIS] Page
9 Resistance at 25 C B constant
KNTC-N | Blocky | Temperature | /0, 0160511206[3216] 150-2MQ 2750 - 4500 20
structure Sensing
; Multilayer Temperature
KNTC-E Internal per: 01005[0402]-0603[1608] 10Q-1MQ 3000 - 4750 28
Sensing
structure
KNTC-T | Thick Film Teg‘epnes'f:;"e 0603[1608]-0805[2012] 15Q-2MQ 2650 - 4350 34
KNTC-S Single | Temperature Customization 4.7KQ- 100K Q 3435 - 4400 38
Layer Sensing
Red Temperature
KM52-B enameled P . Customizable 10KQ -100K Q 3435-3950 42
. Sensing
wire
Kmszc | 'fradiation | Temperature Customizable 10K Q-100K © 34353950 44
wiring Sensing
Multilayer chip varistors / Ceramic Transient Voltage Suppressors
. . Product Characteristic
Product Series Features application Dimensions Page
Image PP EIA[JIS] Varistor Capacitance Peak Current 9
Voltage(V) (pPF) 8/20us (A)
For ESD / 60 - 18000
KRMV-G General Surge 0201[0603]-3220[8050] 6.8 -150 5-1500 46
; @1KHZ
protection
low For ESD 0.5-100
w KRMV-S capacitance | protection 0201[0603]-0603[1608] 8-160 @1MHZ 1-10 53

Design and specifications are each subject to change without notice.
Ask factory for the current technical specifications before purchase and/or use.

Please contact our sales representatives or product engineer when you didn't find the suitable product in this catalogue.
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High For Surge 30 - 500
KRMV-H voltage protection | 0604[1610]-4840[12CL] 120 - 680 @IKHZ 40 - 2000 56
High For Surge 120 - 21000
KRMV-E enorgy orotection | 0805[2012]:3220[8050] 5-150 @IKHZ 80 - 8000 61
Polymer ESD Suppressors
. . Product Characteristic
Product Series Features application Dimensions Page
Image PP EIA[JIS] Continuous Max Capacitance 9
Operating Voltage (V) (pF)
Ultra-low For ESD 0.15
’ KESD-U | o Ctance | protection | C402110051-0603{1608] 5.30 @IMHZ 66
Extra-low For ESD 0.05pF
. KESD-E | 0 Ctance | protection | 0201[0603]-0603[1608] 5-30 @IMHZ 69
Multilayer Chip Ferrite Beads
Product Characteristic
Product Series Features application Dimensions Page
Image PP EIA[JIS] 9
Impedance Range(Q) Rated Current(mA)
KRFB-G General | Signal lines | 0201[0603]-1206[3216] 0 - 2500 50 - 2200 72
KRFB-S | High speed | Signal lines | 0201[0603]-0805[2012] 0 - 2700 50 - 1000 87
KRFB-L large Signal and | ,44/0603]-1806[4516] 0 - 1000 450 - 6000 98
current power lines
KRFB-yL | Ultralarge POWEr 1 6201[0603]-0805[2012] 0 - 1000 900 - 6000 108
current lines
' ;’ KRFB-L | EXtralarge POWEr | 0402[1005]-1612[4030] 10 - 220 2000 - 10000 115
current lines
High
KRFB-F | frequency | Signal lines | 0402[1005]-0603[1608] 120 - 1800 50 - 300 119
noise
High
KRFB-FL | frequency | Signaland | o\ 0,0400510603[1608] 120 - 1500 150 - 2000 124
and Large power lines
current
KRFB-AS | Highspeed | 2Udi0ines | 4/0o11005]-1210[3225] 30 - 1000 230 - 10000 129
High audio lines
KRFB-AF | frequency 0402[1005]-0603[1608] 100 - 4600 270 - 1600 133
noise

Design and specifications are each subject to change without notice.
Ask factory for the current technical specifications before purchase and/or use.

Please contact our sales representatives or product engineer when you didn't find the suitable product in this catalogue.
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Sensitive Components GRACE

REMINDERS FOR USING THESE PRODUCTS

Before using these products, be sure to request the delivery specifications.

NOTICE

All information and data presented in this Catalog are for information only. Please contact us for detail product

specification. You are requested to approve our product specification before your ordering.

This catalog contains the typical product due to the limitation of space. Please contact our sales representatives or

product engineer when you didn't find the suitable product in this catalogue.

Please contact our sales offices when considering the use of the products listed on this catalog for applications,
whose performance and/or quality require a more stringent level of safety or reliability, or whose failure, malfunction
or trouble could cause serious damage to society, person or property (\gspecific uses\q such as automobiles,
airplanes,medical instruments, nuclear devices, etc.) as well as when considering the use for applications that

exceed the range and conditions of this catalog.

As range of catalog, conditions are transcended, or for damage that generated by was used in application specific,

etc, accept no the responsibility, wish.

Design and specifications are each subject to change without notice.
Ask factory for the current technical specifications before purchase and/or use.
Please contact our sales representatives or product engineer when you didn't find the suitable product in this catalogue. Page 3 of 136



For Over. Current Protection

Suitable for miniaturizing circuits due to small size SMD type
Accurate temperature measurement from -40 °C to 125°C
Short response time and Excellent long-term aging stability
100% Pb free, RoHS

= Over current protection for electric equipment such as tablet and notebook PCs, Computer periperals and LCD TVs.

KPTC 0603 P 470 M 101 K A A001 T
@ @ ® @ ® @ ® ®
. Chip size . Nominal resistance
@ Series ® (EIA) Series code ® Ras(@)
0603 Over Current 470 47
GRACE Protection
0805 471 470
Chip CPTC Thermistor .
1210 Overheat Sensing 152 1500
Resistance Switch Temperature .
® tolerance temperature (‘C) tolerance internal code
M £20%
H £25% 101 100 +10% A
S +35%
Customer Packagin
identification stylge g
code
T Tape
A001
B Bulk
Design and specifications are each subject to change without notice.
Ask factory for the current technical specifications before purchase and/or use.
Please contact our sales representatives or product engineer when you didn't find the suitable product in this catalogue. Page 4 of 136
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No. Name

@ PTC Semiconductive Ceramics

@ Ag

® Terminal electrode Ni

@ Sn

Size (EIA/JIS) | L (mm) W (mm) H (mm) L1 (mm)

0603/1608 1.6010.20 0.80+0.20 0.80+0.20 0.30+0.20
0805/2012 2.00+0.20 1.251+0.20 1.45 max. 0.40+0.20
1210/3225 3.2010.30 2.5010.30 1.80 max. 0.40%0.30

0603 Type
. Working
Switch  |Resistance| Hold Current Trip Current Voltage | Current
@25C M M temperature
temperature 257 ax ax
Part Number @ +25°C |@ +60°C|@ -10°C | @+25°C @ Vmax| @V=0
Tc R25 In It Vdc Imax
TL~TU(C
(C) () (mA) (mA) V) | (ma) el
KPTC0603P330M101K1T 33 36 25 85 71 900
KPTC0603P470M101KLICIT 47 29 20 75 61 630
KPTC0603P600M101K[IT 60 29 20 75 61 500
10010 24 -10~+60 | -40~ +125
KPTC0603P101M101KIOT 100 21 15 55 45 300
KPTC0603P221M101KLIOIT 220 14 10 35 29 130
KPTC0603P471M101KI1T 470 10 7 25 21 60
Design and specifications are each subject to change without notice.
Ask factory for the current technical specifications before purchase and/or use.
Please contact our sales representatives or product engineer when you didn't find the suitable product in this catalogue. Page 5 of 136
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0805 Type
. Working
Switch  |Resistance| Hold Current Trip Current Voltage | Current
@25C temperature
temperature 25° Max Max
Part Number @ +25C |@ +60°C|@ -10°C | @+25°C @ Vmax| @V=0
Tc R25 In It Vdc Imax
TL~TU(C
(C) () (mA) (mA) V) | (ma) ey
KPTC0805P150M101KLIOIT 15 59 40 140 116 1600
20
KPTCO0805P220M101KCICIT | 10010 22 44 30 110 91 1100 |-10~+60]| -40~+125
KPTCO0805P221M101KCICIT 220 14 10 35 29 24 130
1210 Type
. Working
Switch  |Resistance| Hold Current Trip Current | Voltage | Current
@25C temperature
temperature 257 Max Max
Part Number @ +25C |@ +60°C |@ -10°C | @+25°C @ Vmax | @V=0
Tc R25 In It Vdc Imax
q TL~TU(C
(c) () (mA) (mA) V) | (ma) ey
KPTC1210P270J111KOOT | 110x10 27 90 40 263 180 30 500
KPTC1210P5500121KOOT | 120£10 55 60 34 190 130 30 400
KPTC1210P12100121KOOT | 120£10 120 40 23 132 920 80 300 |-40~+85|-40~+125
KPTC1210P4011900K 11T 90+10 400 15 6 59 40 265 200
KPTC1210P1520121KOOT | 120£10 1500 12 4 32 22 400 150
Current protection range
100 100
0 —"""‘--"-\_\- Trip current 0 | Trip current
60 — o —— ]
& \_‘ = ——
E Protective threshold current _g Protective threshold current \
e 40 I | | — 0
.\Tcn-operarmg,l current ““‘-——-..________ ‘—-__‘_'“_‘-\1\
5 B " _.‘Jou-operatmg current [——————
v O \
-10 0 10 20 30 40 50 60 -10 0 10 20 30 40 50 60
T(C) T(°C)
KPTC0603P330M101KCICIT KPTC0603P470M101KC1CT

Design and specifications are each subject to change without notice.
Ask factory for the current technical specifications before purchase and/or use.

Please contact our sales representatives or product engineer when you didn't find the suitable product in this catalogue.
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Sensitive Components GRACE

100 60
-\-\
. “‘\‘-—\‘ Trip current
Trip current [
\\- _lu
60 —
< \\ < Protective threshold current
é Protective threshold current \ E hq_ﬁ_“""""-—-—-.
- 40 ] = h-h--\-—-h-\"“——
\—*\4‘\ 2 ——
‘ — | Non-operating current [
- | Non-operating current [
0 l 0
-10 0 10 20 30 40 50 60 -10 0 10 20 30 40 50 )]
T(°C) T(°C)
KPTC0603P600M101K[I1IT KPTC0603P101M101K[1T
80 40
30
40
- T | Tnp current
—_ T ——__ | Trip curent '“‘“f—ffhh |
< ~— = 20 —t—
E ~l P | T
- Protective threshold current B — - Protective threshold current ]
20 i
[ ——— 10 -
Non-operating current Non-operating current
0 1]
-10 0 10 20 30 40 50 60 -10 ] 10 20 30 40 50 60
T(°C) T(°C)
KPTC0603P221M101KIOT KPTC0603P471M101KI1T
160 160
140 140
— |
120 Trip current 120
4o —| 100 Trip current
2 Protective threshold current \ < \\
£ £ 80 —
= e, - Protective threshold current I
60 e 60 —
Non-operating current e B s )
40 40 | Non-operating current -
20 20
0 0
-10 0 10 20 30 40 50 60 -10 0 10 20 30 40 50 60
T (°C) T(C)
KPTC0805P150M101KIT KPTC0805P220M101K[I1T

Design and specifications are each subject to change without notice.
Ask factory for the current technical specifications before purchase and/or use.
Please contact our sales representatives or product engineer when you didn't find the suitable product in this catalogue. Page 7 of 136
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60 300
250
40 200 — - Trip current
2 \_\\_ Trip current 2 :
é \“\___\ é 150 Protective threshold current
- Protective threshold current \\\ - \\\\
20 100
T = —_— . Non-operating currem\-\‘\.\\
Non-operating current ) = 50
0 0
-10 0 10 20 30 40 50 60 -40 -20 0 20 40 60 80 100
TEC) TEC)
KPTC0805P221M101K[1T KPTC1210P2700111KIOT
250 200
200
~ 150
— 150 e - Trip current G
E ) E Trip current
= 100
100 Profcitvethreehold curent - Protective threshold currem\-“ =
\\‘\\\ |
Noi i E— o i \\‘““\‘_____
50 p g current \\H\ Non-operating current \__‘_\“_\‘
0 0
-40 -20 0 20 40 60 100 -40 -20 0 20 40 60 80 100
T(0) T (°Q)
KPTC1210P5501121KOOT KPTC1210P1211121KOOT
80 40
60 |— 30 [—
Trip current
p— Trip current 2 =
< = ) g
£ 40 L2 tProtecllve threshold current =
- Protective threshold current \ :
| - Non-operating current
20
Non-operating current ]
0 0
-40 -20 0 20 40 60 80 100 40 20 o 20 40 60 80 100
KPTC1210P401 900K T KPTC1210P1521121KOOT
Design and specifications are each subject to change without notice.
Ask factory for the current technical specifications before purchase and/or use.
Please contact our sales representatives or product engineer when you didn't find the suitable product in this catalogue. Page 8 of 136
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Tape and reel packing according to IEC 60286-3.

—_—
Quantity(Pcs)
Size (EIA/JIS) A
Tape & reel
0603/1608 4000
0805/2012 178+2mm 3500/3000
1210/3225 2500
A
400mm Min.
Blank Portions | Chip Cavity | Blank Portions | Leader
160mm Min. | 100mm Min.

T

.{b._.{ﬁ\..,.q;_._.(:p_.-(P_.,@-..@.-.{p’.-.\_.,.,@_.,@, ..... l {@.,.q:; ,,,,,

oBfaeeee-eleasN\aa '\

Direction of Feed ——»

Design and specifications are each subject to change without notice.
Ask factory for the current technical specifications before purchase and/or use.
Please contact our sales representatives or product engineer when you didn't find the suitable product in this catalogue. Page 9 of 136



ror Overheat Sensing

Suitable for miniaturizing circuits due to small size SMD type
Accurate temperature measurement from -40 °C to 125°C

Fast response for overheating sensing with an accuracy of =5°C
100% Pb free, RoHS

m  For overheating detection in FET, power IC, and other heating areas.

KPTC 0603 S 471 L 135 S A A001 T
® ® ® ® ® ® @
. Chip size . Nominal resistance
® Series () (EIA) ® Series code @ Res(2)
0402 P Over Current 471 470
GRACE Protection
Chip CPTC Thermist 0603 102 1,000
P ermistor S Overheat Sensing
0805 103 10,000
Resistance Sensing Sensing .
® tolerance Temperature ('C) @ | temperature (') el ceel
M +20% 075 75 s Single sensing
product
N 1£30% A
Dual sensing
135 135
L +50% D product
Customer Packaging
identification code ®© style
T Tape
A001
B Bulk

Design and specifications are each subject to change without notice.
Ask factory for the current technical specifications before purchase and/or use.
Please contact our sales representatives or product engineer when you didn't find the suitable product in this catalogue. Page 10 of 136



GRACE

Sensitive Components

No. Name
@) PTC Semiconductive Ceramics
) Ag
® Terminal electrode Ni
@ Sn
Size (EIA/JIS) | L (mm) W (mm) H (mm) L1 (mm)
0402/1005 1.00+0.20 0.50+0.20 0.50+0.20 0.3010.20
0603/1608 1.60+0.20 0.80+0.20 0.80+0.20 0.30+0.20
0805/2012 2.00+0.20 1.20+0.20 0.85+0.20 0.4010.20

Single sensing temperature 0402 Type

Resistance Max. Operating
Sensing Temp.
Part Number @25C Voltage Temp.
Ras(Q) Ts (C) Vimax(V) T~Ty (C)
KPTC0402S4711095S1LIT 95+5 -25~110
KPTC0402S47101105S10IT 105+5 -25~120
470 @4.7k Q
KPTC0402S47101115S10T 115+5 -25~130
KPTC0402S8471125S0CT 125+5 -25~140
KPTC0402S1021085SCIT 855 -25~100
1,000 @10k Q
KPTC0402S102[1125S1LIT 125+5 -25~140
KPTC0402S1031080SC1LIT 805 32 -25~95
KPTC0402S1031095S1T 95+5 -25~110
KPTC0402S1031100SCACIT 100 £5 -25~115
10,000 @4.7M Q

KPTC0402S103[1110SCIOT 110+5 -25~125
KPTC0402S1031120S1LIT 120+5 -25~135
KPTC0402S1031130S1LIT 130 +£5 -25~145
KPTC0402S4731130SOCIT 47,000 1305 @4.7M Q -25~145

Design and specifications are each subject to change without notice.
Ask factory for the current technical specifications before purchase and/or use.

Please contact our sales representatives or product engineer when you didn't find the suitable product in this catalogue. Page 11 of 136
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Single sensing temperature 0603 Type

Resistance Max. Operating
Sensing Temp.
Part Number @25°C Voltage Temp.
Ras(Q) Ts (C) Vmax(V) Ti~Ty (C)
KPTC0603S1010115SC1OT 115+7 -25~130
100 @1KQ
KPTC0603S1011130SO1OT 130+7 -25~145
KPTC0603S2211090SICIT 90 +7 “ -25~105
220 @2.2KQ

KPTC0603S2210105S10T 105+7 -25~120
KPTC0603S471J065S1OT 655 -25~80
KPTC0603S4711075S1IT 75+£5 -25~90
KPTC0603S4711080SC1 T 805 -25~95
KPTC0603S47101085S10OT 85+5 -25~100
KPTC0603S4711095S1IT 95+5 -25~110
KPTC0603S4711100SC1 T 470 100 +5 @4.7K Q 32 -25~115
KPTC0603S47101105S0OT 105+5 -25~120
KPTC0603S4711110SO0IT 110£5 -25~125
KPTC0603S4710115S1OT 115+5 -25~130
KPTC0603S4711125S00OT 1255 -25~140
KPTC0603S4711135S1IT 135+5 -25~150
KPTC0603S102(1095SC100T 95+5 -25~110
KPTC0603S1021105S10OT 1,000 105+5 @4.TM Q 32 -25~120
KPTC0603S1021115S00T 1155 -25~130
KPTC0603S1031075S00T 7545 -25~90
KPTC0603S1031080S1OT 80+5 -25~95
KPTC0603S103J110SO0T 10,000 110+5 @4.7TM Q 32 -25~125
KPTC0603S1031120SC1T 12045 -25~135
KPTC0603S1031130S1OT 130+£5 -25~145
KPTC0603S4731130SIIT 47,000 13045 @4.7TM Q 32 -25~145

Design and specifications are each subject to change without notice.
Ask factory for the current technical specifications before purchase and/or use.
Please contact our sales representatives or product engineer when you didn't find the suitable product in this catalogue. Page 12 of 136
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Single sensing temperature 0805 Type

Resistance Max. Operating
. Sensing Temp.
Part Number @25°C Voltage Temp.
Ras(Q) Ts (C) Vimax(V) Ti~Tu (C)
KPTC0805S1501130S1IT 15 130+7 @1KQ 32 -25~145
KPTC0805S1011110SCOT 110+7 -25~125
KPTC0805S1011115S1T 100 1157 @1KQ 24 -25~130
KPTC0805S101[1130S1IT 130+7 -25~145
KPTC0805S4711065SCI 1T 65+5 -25~80
KPTC0805S4711075SO1 1T 75+5 -25~90
KPTC0805S4711085S1IT 85+5 -25~100
KPTC0805S4711090SCI 1T 90+5 -25~105
KPTC0805S4711095S1 1T 95+5 -25~110
KPTC0805S4711100SC1IT 470 100+5 @4.7K Q 32 -25~115
KPTC0805S4711105SC1 1T 105+5 -25~120
KPTC0805S4711115S1T 11545 -25~130
KPTC0805S471[1120S1T 120+5 -25~135
KPTC0805S4711125SO1 1T 12545 -25~140
KPTC0805S4711135SO1 1T 135+5 -25~150
KPTC0805S1031110SIT 110+5 -25~125
10,000 @4.7TM Q 32
KPTC0805S1031130SCI 1T 130+5 -25~145
Dual sensing temperature 0402 Type
Resistance Max. Operating
Sensing Temp.1 Sensing Temp.2
Part Number @25C Voltage Temp.
RZS( Q ) Tsl ( C ) Ts2 ( C ) Vmax(V) TLNTU ( C )
KPTC040284710115DO1T 470 115+5 130+7 -25~140
@4.7K Q @47K Q 32

KPTC0402S5410115DO1OT 540 115+£5 135+7 -25~150
KPTC0402S102[1065DILIT 6545 8045 -40~90
KPTC0402S1021075DO1CT 7545 9045 -40 ~ 100
KPTC040251021085DC1IT 1,000 8545 @10K Q 1005 |@100KQ 32 -40 ~ 110
KPTC0402S102[1095DIOIT 9545 11045 -40 ~ 120
KPTC0402S1021105DO1CT 10545 12043 -40 ~ 130

Design and specifications are each subject to change without notice.
Ask factory for the current technical specifications before purchase and/or use.

Please contact our sales representatives or product engineer when you didn't find the suitable product in this catalogue. Page 13 of 136
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KPTC0402S81020115DO00T 11545 13045 -40 ~ 140
KPTC0402810200125DO10T 12545 14045 -40 ~ 150
Dual sensing temperature 0603 Type
Resistance Max. Operating
Sensing Temp.1 Sensing Temp.2
Part Number @25C Voltage Temp.
R2s(Q) Ts1 (C) Ts2 (C) Vimnax(V) Ti~Tu (C)
KPTC0603S4711065DC1CIT 6545 80+7 -25~90
KPTC0603S4711075D1IT 7545 9017 -25~100
KPTC0603S4711085DC1CIT 8545 1007 -25~110
KPTC0603S4711095DC1IT 9545 110+7 -25~120
KPTC0603S471J105DICT 470 10545 | @4.TKQ | (017 | @47TKQ 32 -25~130
KPTC0603S4710115DO1CT 11545 1307 -25~140
KPTC0603S4711125DC1CT 12545 140+7 -25~150
KPTC0603S471J130DCICT 13045 14545 -25~155
KPTC0603S4711135DC1CIT 13545 150+7 -25~160
Resistance-Temperature Characteristics (Typical)
100000 i 1000000 J
KPTC040255411115D1 00T
100000 t - 1 1 + 1 !
@ 10000 @
8 8
= c
7 2
§ § 10000 i
1000 4 4 } 1 4 i | | ! /. KPTC040254711
S+t +—+——++++— ] 1150007
Temperature ("C) Temperature (C)

Design and specifications are each subject to change without notice.

KPTC0402847100**+SOOT

KPTC0402S4710115DOI T and
KPTC040285410115D10OT

Ask factory for the current technical specifications before purchase and/or use.

Please contact our sales representatives or product engineer when you didn't find the suitable product in this catalogue.
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1000000 1000000
1 9
ez 0851 125
1 r ﬁ 100000 1t ;
l / I’ /]
@ 1 | @ [
3 | / 3 7
8§ e s
& i / 2 £
[ t / 73 ]
) — 1 1 1 1 1 | i - [«}]
o = [ S | | = | i | / [+4 4 /
1000 11— = . e et = — 1
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i ]
[ I |
wl L] | || NENEREEREE | | |
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Temperature (C) Temperature (C)
KPTC0402S1020***ST KPTC0402S1020***DOOT
100000000 ¢ : ; 1000000000 S —
i =
10000000 | 100000000 — + + -+ : /
i &
g: 1000000 ¢ 2 @ 10000000 — .
@ ! ¥ @ =4 :
o === 2 o —1 i
c —] ]
8 | 8
5 | i)
(7] I N = * 7] I
Q D
o 100000 | +—t : o 1000000 1 : : i
~. | / t
- b = « 100000 = = ;
I T i o = e
302 0 0 10 20 % 4 % 6 7 % 9 100110 20 130 10 150 "% % 2010 0 10 2 3 4 % 6 70 80 % 100110 120 130 140 150
Temperature (C) Temperature (C)
KPTC0402S1031***ST KPTC0402S4731130S1T

Design and specifications are each subject to change without notice.
Ask factory for the current technical specifications before purchase and/or use.
Please contact our sales representatives or product engineer when you didn't find the suitable product in this catalogue. Page 15 of 136
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Sensitive Components

GRACE

Taping and Packing

Tape and reel packing according to IEC 60286-3.

—
Grace Label

Quantity(Pcs)
Size (EIA/JIS) A
Tape & reel
0402/1005 10000
I 0603/1608 178 =2mm 4000
0805/2012 3500
I
A
400mm Min.
Blank Portions | Chip Cavity Blank Portions Leader
160mm Min. | | 100mm Min.

o-B4/08-8-8-8-84;8-8-0-

e

o

1

Direction of Feed ———»

Design and specifications are each subject to change without notice.

Ask factory for the current technical specifications before purchase and/or use.
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For Temperature Sensing -

Blocky structure

Accurate temperature measurement from -40 °C to 125°C

Excellent long-term aging stability in high temperature and high humidity environment
Tight R- and B- tolerances

Short response time

100% Pb free, RoHS

Temperature compensation for transistors, ICs, and crystal oscillators in mobile communications
Temperature sensor for rechargeable batteries
Temperature compensation of LCD

Temperature measurement and compensation in general use of electric circuits

KNTC 0603 N 103 F 3950 F A A A001 T
@ @ ® ® @ ® @
® Series ® C[(‘]'Eplzl)z e ® Internal structure ® Nomin;lz:(e; i)stance
0402 300 30
GRACE 0603 101 100
N Blocky
Chip NTC Thermistor 0805 102 1000 (1KQ)
1206 103 10000 (10K Q)
Resistance B Constant Definition of
® tolerance B Constant @ tolerance B Value
F 1% A 25/50
G +2% F +1%
H +3% 3950 3950K B 25/85
J +5%
+ 0,
H +3% (o] 25/100
K +10%
Customer Packagin
©) internal code ® identification (D) —
style
code
T Tape
A A001
B Bulk
Design and specifications are each subject to change without notice.
Ask factory for the current technical specifications before purchase and/or use.
Please contact our sales representatives or product engineer when you didn't find the suitable product in this catalogue. Page 20 of 136



GRACE

Sensitive Components

Blocky structure

No. Name

(@) Semiconductive Ceramics
®) Ag
@ Terminal electrode Ni
@ Sn

Size (EIA/JIS) | L (mm) W (mm) H (mm) L1 (mm)
0402/1005 1.004-0.05 0.50+0.05 0.50+0.05 0.30+0.10
0603/1608 1.60+0.20 0.8010.20 0.8010.20 0.3010.20
0805/2012 2.0010.20 1.20%0.20 0.8010.20 0.4010.20
1206/3216 3.2010.20 1.601+0.20 1.2040.20 0.40+0.30

Size(inch) 0402 0603 0805 1206
Max. Rated power at 25C(mW) *1 100 100 200 300
Dissipation factors at 25°C (mW /C) *2 1 1 2 3
Thermal Time Constant (Sec.) Approx 3 Approx 4.5 Approx 5 Approx 9

" Max.Rated power: at rated temperature (25°C), maximum power that can be applied continuously.

2" Dissipation factors: powered that it is equivalent that be increased in self-heating by load power thermistor at 1°C
temperature.

Design and specifications are each subject to change without notice.
Ask factory for the current technical specifications before purchase and/or use.
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Sensitive Components

GRACE

Electrical Characteristics

0402 Type
Zero Power Tolerance Tolerance Max.Permissible
Part Number Resistance at 25°C of R25 B constant of B constant Operating Cument
at25C
(KQ) (%) K (%) (mA)
KNTC0402N33203500JA0OT 33 1,2,3,5,10 3500 1,3 0.55
KNTC0402N68213500JAICIT 6.8 1,2,3,5,10 3500 1,3 0.38
KNTC0402N103003380JA0ICIT 10 1,2,3,5,10 3380 1,3 0.32
KNTC0402N1030034350BOOT 10 1,2,3,5,10 3450 1,3 0.32
KNTC0402N10339500A00T 10 1,2,3,5,10 3950 1,3 0.32
KNTC0402N103040500A00T 10 1,2,3,5,10 4050 1,3 0.32
KNTC0402N22339500A00T 22 1,2,3,5,10 3950 1,3 0.21
KNTC0402N333039500A00T 33 1,2,3,5,10 3950 1,3 0.17
KNTC0402N473041000A00T 47 1,2,3,5,10 4100 1,3 0.15
KNTC0402N50300395000A00T 50 1,2,3,5,10 3950 1,3 0.14
KNTC0402N683141500JACIIT 68 1,2,3,5,10 4150 1,3 0.12
KNTC0402N1043950JA0 0T 100 1,2,3,5,10 3950 1,3 0.10
KNTC0402N10441500A00T 100 1,2,3,5,10 4150 1,3 0.10
KNTC0402N10442500A00T 100 1,2,3,5,10 4250 1,3 0.10
KNTC0402N15414150C0AC T 150 1,2,3,5,10 4150 1,3 0.08
KNTC0402N22439500A00T 220 1,2,3,5,10 3950 1,3 0.07
KNTC0402N334040500A00T 330 1,2,3,5,10 4050 1,3 0.06
KNTC0402N47414050JAC T 470 1,2,3,5,10 4050 1,3 0.05
0603 Type
Zero Power Tolerance Tolerance Max.Permissible
Part Number Resistance at 25°C of R25 B constant of B constant Operating Current
at25C
(KQ) (£%) K> (£%) (mA)
KNTC0603N221027500BO0T 0.22 1,2,3,5,10 2750 1,3 2.13
KNTC0603N33100300000BICIT 0.33 1,2,3,5,10 3000 1,3 1.74
KNTC0603N47100300000BICIT 0.47 1,2,3,5,10 3000 1,3 1.46
KNTC0603N68113000C1BLICIT 0.68 1,2,3,5,10 3000 1,3 1.21
KNTC0603N102295000BOOT 1 1,2,3,5,10 2950 1,3 1
KNTC0603N102032000A00T 1 1,2,3,5,10 3200 1,3 1
KNTC0603N102035000A00T 1 1,2,3,5,10 3500 1,3 1
KNTC0603N152032000A00T 1.5 1,2,3,5,10 3200 1,3 0.82
KNTC0603N202034000A00T 2 1,2,3,5,10 3400 1,3 0.71
KNTC0603N202040500A00T 2 1,2,3,5,10 4050 1,3 0.71
KNTC0603N222[0345000A0 0T 2.2 1,2,3,5,10 3450 1,3 0.67
Design and specifications are each subject to change without notice.
Ask factory for the current technical specifications before purchase and/or use.
Please contact our sales representatives or product engineer when you didn't find the suitable product in this catalogue. Page 22 of 136
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GRACE

KNTC0603N22203500J AT 2.2 1,2,3,5,10 3500 1,3 0.67
KNTC0603N22203950 AT 2.2 1,2,3,5,10 3950 1,3 0.67
KNTC0603N3020350000A00T 3 1,2,3,5,10 3500 1,3 0.58
KNTC0603N332032000A00T 33 1,2,3,5,10 3200 1,3 0.55
KNTC0603N332033000A00T 33 1,2,3,5,10 3300 1,3 0.55
KNTC0603N332035000A00T 33 1,2,3,5,10 3500 1,3 0.55
KNTC0603N332039500A00T 33 1,2,3,5,10 3950 1,3 0.55
KNTC0603N472[10334000BICIT 4.7 1,2,3,5,10 3340 1,3 0.46
KNTC0603N472035000A00T 4.7 1,2,3,5,10 3500 1,3 0.46
KNTC0603N4720395000A0CIT 4.7 1,2,3,5,10 3950 1,3 0.46
KNTC0603N502334000BICIT 5 1,2,3,5,10 3340 1,3 0.45
KNTC0603N502343500BLIOIT 5 1,2,3,5,10 3435 1,3 0.45
KNTC0603N5020395000JA0CIT 5 1,2,3,5,10 3950 1,3 0.45
KNTC0603N68213950JALICIT 6.8 1,2,3,5,10 3950 1,3 0.38
KNTC0603N822[13600JALICIT 8.2 1,2,3,5,10 3600 1,3 0.35
KNTC0603N103033800 AT 10 1,2,3,5,10 3380 1,3 0.32
KNTC0603N103343500BOICIT 10 1,2,3,5,10 3435 1,3 0.32
KNTC0603N103034500A00T 10 1,2,3,5,10 3450 1,3 0.32
KNTC0603N103035000A00T 10 1,2,3,5,10 3500 1,3 0.32
KNTC0603N1030360000A0CT 10 1,2,3,5,10 3600 1,3 0.32
KNTC0603N103039000A0CT 10 1,2,3,5,10 3900 1,3 0.32
KNTC0603N10300395000A0OT 10 1,2,3,5,10 3950 1,3 0.32
KNTC0603N1233500J AT 12 1,2,3,5,10 3500 1,3 0.29
KNTC0603N15300350000A00T 15 1,2,3,5,10 3500 1,3 0.26
KNTC0603N15300395000A0 T 15 1,2,3,5,10 3950 1,3 0.26
KNTC0603N20300330000A00T 20 1,2,3,5,10 3300 1,3 0.22
KNTC0603N22300330000A00T 22 1,2,3,5,10 3300 1,3 0.21
KNTC0603N2230035000A00T 22 1,2,3,5,10 3500 1,3 0.21
KNTC0603N223039500A0CT 22 1,2,3,5,10 3950 1,3 0.21
KNTC0603N223040500A00T 22 1,2,3,5,10 4050 1,3 0.21
KNTC0603N2230041500A00T 22 1,2,3,5,10 4150 1,3 0.21
KNTC0603N303039500A0CT 30 1,2,3,5,10 3950 1,3 0.18
KNTC0603N333039500A00T 33 1,2,3,5,10 3950 1,3 0.17
KNTC0603N33300405000A00T 33 1,2,3,5,10 4050 1,3 0.17
KNTC0603N333041500ACOIT 33 1,2,3,5,10 4150 1,3 0.17
KNTC0603N4730395000JA0CIT 47 1,2,3,5,10 3950 1,3 0.15
KNTC0603N47314050 AT 47 1,2,3,5,10 4050 1,3 0.15
KNTC0603N473041500A00T 47 1,2,3,5,10 4150 1,3 0.15
KNTC0603N5030395000JA0CIT 50 1,2,3,5,10 3950 1,3 0.14
KNTC0603N683140500 AT 68 1,2,3,5,10 4050 1,3 0.12
KNTC0603N6830415000ACCIT 68 1,2,3,5,10 4150 1,3 0.12

Design and specifications are each subject to change without notice.

Ask factory for the current technical specifications before purchase and/or use.
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KNTC0603N75300390000A0CIT 75 1,2,3,5,10 3900 1,3 0.12
KNTC0603N1041395000A0CIT 100 1,2,3,5,10 3950 1,3 0.1
KNTC0603N104141500A00T 100 1,2,3,5,10 4150 1,3 0.1
KNTC0603N104042500A00T 100 1,2,3,5,10 4250 1,3 0.1
KNTC0603N124139500A0CT 120 1,2,3,5,10 3950 1,3 0.09
KNTC0603N154139500A0CT 150 1,2,3,5,10 3950 1,3 0.08
KNTC0603N154042000A00T 150 1,2,3,5,10 4200 1,3 0.08
KNTC0603N154043000A00T 150 1,2,3,5,10 4300 1,3 0.08
KNTC0603N204139500A0CT 200 1,2,3,5,10 3950 1,3 0.07
KNTC0603N224[1395000A0CIT 220 1,2,3,5,10 3950 1,3 0.07
KNTC0603N224142000 AT 220 1,2,3,5,10 4200 1,3 0.07
KNTC0603N22414350J AT 220 1,2,3,5,10 4350 1,3 0.07
KNTC0603N334142000ACIOIT 330 1,2,3,5,10 4200 1,3 0.06
KNTC0603N47414000ACICIT 470 1,2,3,5,10 4000 1,3 0.05
KNTC0603N474142000 AT 470 1,2,3,5,10 4200 1,3 0.05
KNTC0603N564143000A0CT 560 1,2,3,5,10 4300 1,3 0.04
KNTC0603N68414100C0BCICIT 680 1,2,3,5,10 4100 1,3 0.04
KNTC0603N6841415000ACICIT 680 1,2,3,5,10 4150 1,3 0.04
KNTC0603N1050420000BO T 1000 1,2,3,5,10 4200 1,3 0.03
KNTC0603N105043000A00T 1000 1,2,3,5,10 4300 1,3 0.03
KNTC0603N20504300C0BICIT 2000 1,2,3,5,10 4300 1,3 0.02
0805 Type
Zero Power Tolerance Tolerance Max.Permissible
Part Number Resistance at 25°C of R25 B constant of B constant Operating Current
at25C
(KQ)> (%) K (%) (mA)
KNTC0805N15012800C0BCICIT 0.015 1,2,3,5,10 2800 1,3 11.54
KNTC0805N2200280000BOOT 0.022 1,2,3,5,10 2800 1,3 9.53
KNTC0805N3300280000BOOT 0.033 1,2,3,5,10 2800 1,3 7.78
KNTC0805N4700280000BOOT 0.047 1,2,3,5,10 2800 1,3 6.52
KNTC0805N500128000BLICIT 0.050 1,2,3,5,10 2800 1,3 6.32
KNTC0805N680128001BLICIT 0.068 1,2,3,5,10 2800 1,3 5.42
KNTC0805N800128001BLICIT 0.080 1,2,3,5,10 2800 1,3 5.00
KNTC0805N1013000C0BOIOT 0.100 1,2,3,5,10 3000 1,3 4.47
KNTC0805N1213000C0BIOT 0.120 1,2,3,5,10 3000 1,3 4.08
KNTC0805N15103000C0BIOIT 0.150 1,2,3,5,10 3000 1,3 3.65
KNTC0805N18113000C0BCICIT 0.180 1,2,3,5,10 3000 1,3 3.33
KNTC0805N2213000C0BOIOT 0.220 1,2,3,5,10 3000 1,3 3.02
KNTC0805N3313000C0BIOT 0.330 1,2,3,5,10 3000 1,3 2.46
KNTC0805N43130000BOOT 0.430 1,2,3,5,10 3000 1,3 2.16
Design and specifications are each subject to change without notice.
Ask factory for the current technical specifications before purchase and/or use.
Please contact our sales representatives or product engineer when you didn't find the suitable product in this catalogue. Page 24 of 136
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KNTC0805N47130000BOOT 0.470 1,2,3,5,10 3000 1,3 2.06
KNTC0805N6811300000BOOT 0.680 1,2,3,5,10 3000 1,3 1.71
KNTC0805N10203200JACICIT 1 1,2,3,5,10 3200 1,3 1.41
KNTC0805N1023500JACOT 1 1,2,3,5,10 3500 1,3 1.41
KNTC0805N102039500A000T 1 1,2,3,5,10 3950 1,3 1.41
KNTC0805N152034000AC1CIT 1.5 1,2,3,5,10 3400 1,3 1.15
KNTC0805N202320000BOIOT 2.0 1,2,3,5,10 3200 1,3 1.00
KNTC0805N202034000AC0CIT 2.0 1,2,3,5,10 3400 1,3 1.00
KNTC0805N222[320000BOIOT 2.2 1,2,3,5,10 3200 1,3 0.95
KNTC0805N222035000 AT 2.2 1,2,3,5,10 3500 1,3 0.95
KNTC0805N22213950JAOICIT 2.2 1,2,3,5,10 3500 1,3 0.95
KNTCO0805N3023450JACOIT 3 1,2,3,5,10 3450 1,3 0.82
KNTC0805N3323300JACIOIT 33 1,2,3,5,10 3300 1,3 0.78
KNTC0805N33203500JACICIT 33 1,2,3,5,10 3500 1,3 0.78
KNTC0805N3320395000A0LIT 33 1,2,3,5,10 3950 1,3 0.78
KNTC0805N4723500JACICIT 4.7 1,2,3,5,10 3500 1,3 0.65
KNTC0805N47203950 0ACCOT 4.7 1,2,3,5,10 3950 1,3 0.65
KNTC0805N502343500BOIOIT 5 1,2,3,5,10 3435 1,3 0.63
KNTC0805N5020395000AC1CIT 5 1,2,3,5,10 3950 1,3 0.63
KNTC0805N68213500C0AC1CIT 6.8 1,2,3,5,10 3500 1,3 0.54
KNTC0805N68213650C0JACICIT 6.8 1,2,3,5,10 3650 1,3 0.54
KNTC0805N68213950C0ACICIT 6.8 1,2,3,5,10 3950 1,3 0.54
KNTC0805N822135000JAICIT 8.2 1,2,3,5,10 3500 1,3 0.49
KNTC0805N82213950JACICIT 8.2 1,2,3,5,10 3950 1,3 0.49
KNTC0805N10303380JALILIT 10 1,2,3,5,10 3380 1,3 0.45
KNTC0805N103134350BO0OT 10 1,2,3,5,10 3435 1,3 0.45
KNTCO0805N1033450JACOIT 10 1,2,3,5,10 3450 1,3 0.45
KNTC0805N1030350000A0CIT 10 1,2,3,5,10 3500 1,3 0.45
KNTC0805N103039500AC0CT 10 1,2,3,5,10 3950 1,3 0.45
KNTC0805N153035000 AT 15 1,2,3,5,10 3500 1,3 0.37
KNTC0805N1530390000AC1CIT 15 1,2,3,5,10 3900 1,3 0.37
KNTC0805N153041000A000T 15 1,2,3,5,10 4100 1,3 0.37
KNTC0805N2030395000AC1CIT 20 1,2,3,5,10 3950 1,3 0.32
KNTC0805N223[0395000AC1CIT 22 1,2,3,5,10 3950 1,3 0.30
KNTC0805N2230405000A0CIT 22 1,2,3,5,10 4050 1,3 0.30
KNTC0805N22314150 JACICT 22 1,2,3,5,10 4150 1,3 0.30
KNTC0805N30303950JA0ILIT 30 1,2,3,5,10 3950 1,3 0.26
KNTC0805N30314050JACICIT 30 1,2,3,5,10 4050 1,3 0.26
KNTC0805N333003950JA0LIT 33 1,2,3,5,10 3950 1,3 0.25
KNTC0805N33300405000A0LIT 33 1,2,3,5,10 4050 1,3 0.25
KNTC0805N3330041500A00T 33 1,2,3,5,10 4150 1,3 0.25

Design and specifications are each subject to change without notice.

Ask factory for the current technical specifications before purchase and/or use.
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KNTC0805N47303950JAICIT 47 1,2,3,5,10 3950 1,3 0.21
KNTC0805N47314050JACICIT 47 1,2,3,5,10 4050 1,3 0.21
KNTC0805N47304150 JACICIT 47 1,2,3,5,10 4150 1,3 0.21
KNTC0805N50303950JAILIT 50 1,2,3,5,10 3950 1,3 0.20
KNTC0805N503 14150 JACICT 50 1,2,3,5,10 4150 1,3 0.20
KNTC0805N683[14050C0AC1CIT 68 1,2,3,5,10 4050 1,3 0.17
KNTC0805N6831415000AC1CIT 68 1,2,3,5,10 4150 1,3 0.17
KNTC0805N7530390000AC1CIT 75 1,2,3,5,10 3900 1,3 0.16
KNTC0805N823[1395000AC1CIT 82 1,2,3,5,10 3950 1,3 0.16
KNTC0805N1041395000AC1CIT 100 1,2,3,5,10 3950 1,3 0.14
KNTC0805N1041425000A0LIT 100 1,2,3,5,10 4250 1,3 0.14
KNTC0805N154040500A0OT 150 1,2,3,5,10 4050 1,3 0.12
KNTC0805N15414300JACICIT 150 1,2,3,5,10 4300 1,3 0.12
KNTC0805N20414050JACIOT 200 1,2,3,5,10 4050 1,3 0.10
KNTC0805N22403900 JACIOT 220 1,2,3,5,10 3900 1,3 0.10
KNTC0805N224[140500AC0CT 220 1,2,3,5,10 4050 1,3 0.10
KNTC0805N224143500A00T 220 1,2,3,5,10 4350 1,3 0.10
KNTC0805N334142000A001T 330 1,2,3,5,10 4200 1,3 0.08
KNTC0805N474142000 AT 470 1,2,3,5,10 4200 1,3 0.07
KNTC0805N50404100C0BOCT 500 1,2,3,5,10 4100 1,3 0.06
KNTC0805N5641430000ACIOIT 560 1,2,3,5,10 4300 1,3 0.06
KNTC0805N664[141500JACILIT 660 1,2,3,5,10 4150 1,3 0.06
KNTC0805N68414100C1BOICIT 680 1,2,3,5,10 4100 1,3 0.05
KNTC0805N68414200CJACIOIT 680 1,2,3,5,10 4200 1,3 0.05
KNTC0805N10542500BO0T 1000 1,2,3,5,10 4250 1,3 0.04
KNTC0805N10504500C0AC0OT 1000 1,2,3,5,10 4500 1,3 0.04

1206 Type

Max.Permissible
Zero Power Tolerance Tolerance
Part Number Resistance at 25°C of R25 B constant of B constant Operating Current
at25C
(KQ) (%) K> (%) (mA)

KNTC1206N102032000ACCT 1 1,2,3,5,10 3200 1,3 1.73
KNTC1206N222[13450JACICIT 2.2 1,2,3,5,10 3450 1,3 1.16
KNTC1206N332034500A000T 33 1,2,3,5,10 3450 1,3 0.95
KNTC1206N472035000 AT 4.7 1,2,3,5,10 3500 1,3 0.80
KNTC1206N472039500AC1CIT 4.7 1,2,3,5,10 3950 1,3 0.80
KNTC1206N502038000AC1CIT 5 1,2,3,5,10 3800 1,3 0.77
KNTC1206N502039500AC0CIT 5 1,2,3,5,10 3950 1,3 0.77
KNTC1206N103035000 AT 10 1,2,3,5,10 3500 1,3 0.55
KNTC1206N10313950JACICIT 10 1,2,3,5,10 3950 1,3 0.55

Design and specifications are each subject to change without notice.

Ask factory for the current technical specifications before purchase and/or use.
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GRACE

KNTC1206N22303950 JACICT 22 1,2,3,5,10 3950 1,3 0.37
KNTC1206N22304150 JACIOT 22 1,2,3,5,10 4150 1,3 0.37
KNTC1206N3330039500JACIOIT 33 1,2,3,5,10 3950 1,3 0.30
KNTC1206N47303950 JACICT 47 1,2,3,5,10 3950 1,3 0.25
KNTC1206N473004050 0ACIOIT 47 1,2,3,5,10 4050 1,3 0.25
KNTC1206N4730041500ACIOIT 47 1,2,3,5,10 4150 1,3 0.25
KNTC1206N50313800CJACICIT 50 1,2,3,5,10 3800 1,3 0.24
KNTC1206N503013950 JACIOIT 50 1,2,3,5,10 3950 1,3 0.24
KNTC1206N68313800CJACICIT 68 1,2,3,5,10 3800 1,3 0.21
KNTC1206N68314150CJACIOIT 68 1,2,3,5,10 4150 1,3 0.21
KNTC1206N1040039500ACIOIT 100 1,2,3,5,10 3950 1,3 0.17
KNTC1206N10404150 JACIOT 100 1,2,3,5,10 4150 1,3 0.17
KNTC1206N22404050 JACICOT 220 1,2,3,5,10 4050 1,3 0.12
KNTC1206N33404050 JACICOT 330 1,2,3,5,10 4050 1,3 0.10
KNTC1206N474042000ACICOT 470 1,2,3,5,10 4200 1,3 0.08
Taping and Packing
Tape and reel packing according to IEC 60286-3.
Size (EIA/JIS) A Quantity(Bes)
Tape & reel Bulk
0402/1005 10000 200000
[ 0603/1608 1784 2mm 4000 20000
0805/2012 4000 20000
1206/3216 4000/3000 20000

A

\ 4

Blank Portions |

Chip Cavity

$¢bulk packaging: The number of pieces can be determined according

to customer demand.

400mm Min.

-

Blank Portions

Leader

160mm Min. |

100mm Min.

W\""@"@"{P“GE'"{E"‘@f"'k""@“'@' ..... ’ W

o-B4/08-8-8-8-84;8-8-0-

Neo

N

1

Direction of Feed ——»

Design and specifications are each subject to change without notice.
Ask factory for the current technical specifications before purchase and/or use.

Please contact our sales representatives or product engineer when you didn't find the suitable product in this catalogue.
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For Temperature Sensing -

Multilayer Internal structure

Multilayer SMD NTC thermistor with nickel barrier termination (AgNiSn)

Accurate temperature measurement from -40 °C to 125°C

Excellent long-term aging stability in high temperature and high humidity environment
Tight R- and B- tolerances

Short response time

100% Pb free, RoHS

Temperature compensation for transistors, ICs, and crystal oscillators in mobile communications
Temperature sensor for rechargeable batteries
Temperature compensation of LCD

Temperature measurement and compensation in general use of electric circuits

KNTC 0402 E 102 F 4100 F B A A001 T
® ® ® ® ® @ )
. Chip size Nominal resistance
® Series ® (EIA) ® Internal structure @ Ras(2)
01005 300 30
GRACE 0402 E Multilayer Inner 101 100
Chip NTC Thermistor 0603 Electrode 102 1000 (1KQ)
0805 103 10000 (10K Q)
Resistance B Constant Definition of
© tolerance ® B Constant @ tolerance B Value
D +0.5%
° D +0.5% A 25/50
F +1%
G 129 X +0.7%
4100 4100K B 25/85
H £3% F +1%
J 5% c '
25/100
K +£10% H +3%
Customer Packagin
©) internal code ® identification (D) —
style
code
T Tape
A A001
B Bulk
Design and specifications are each subject to change without notice.
Ask factory for the current technical specifications before purchase and/or use.
Please contact our sales representatives or product engineer when you didn't find the suitable product in this catalogue. Page 28 of 136



GRACE

Sensitive Components

®©

Multilayer Internal structure

No. Name

@ Semiconductive Ceramics
(&) Internal electrode

® Ag
@ Terminal electrode Ni
® Sn

Size (EIA/JIS) | L (mm) W (mm) H (mm) L1 (mm)
01005/0402 0.4010.02 0.20+0.02 0.2010.02 0.0710.02
0201/0603 0.60+0.03 0.3010.03 0.301+0.05 0.15%0.05
0402/1005 1.00£0.05 0.50%0.05 0.50%0.05 0.30%+0.10
0603/1608 1.60£0.20 0.80+0.20 0.80+0.20 0.3010.20

Size(inch) 01005 0201 0402 0603 0805 1206
Max. Rated power at 25°C(mW) *1 60 100 100 100 200 300
Dissipation factors at 25°C (mW /'C) *2 0.6 1 1 1 2 3
Thermal Time Constant (Sec.) Approx 2 Approx 3 Approx3 | Approx4.5 | ApproxS5 Approx 9

" Max.Rated power: at rated temperature (25°C), maximum power that can be applied continuously.
2" Dissipation factors: powered that it is equivalent that be increased in self-heating by load power thermistor at 1°C
temperature.

Design and specifications are each subject to change without notice.
Ask factory for the current technical specifications before purchase and/or use.
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GRACE

Electrical Characteristics

01005 Type
Max.Permissible
Zero Power Tolerance Tolerance
Part Number Resistance at 25°C of R25 B constant of B constant Operating Current
at25C
(KQ) (%) K (%) (mA)
KNTCO01005E10301338000JAOT 10 05,1,2,3,5,10 3380 05,1,3 0.24
KNTCO01005E103343500BICIT 10 1,2,3,5,10 3435 1,3 0.31
KNTCO01005E10300395000A0 0T 10 1,2,3,5,10 3950 1,3 0.31
KNTC01005E1041395000AC T 100 1,2,3,5,10 3950 1,3 0.10
KNTCO01005E1041425000A0 0T 100 1,2,3,5,10 4250 1,3 0.10
0201 Type
Max.Permissible
Zero Power Tolerance Tolerance
Part Number Resistance at 25C of R25 B constant of B constant Gperating Current
at25C
(KQ) (%) (K (£%) (mA)
KNTCO0201E10013250JAOOT 0.010 1,2,3,5,10 3000 1,3 0.31
KNTCO0201E2200032500A1IT 0.022 1,2,3,5,10 3250 1,3 0.21
KNTC0201E30013250CJACCOT 0.03 1,2,3,5,10 3250 1,3 0.18
KNTCO0201E400013250JA1IT 0.04 1,2,3,5,10 3250 1,3 0.15
KNTCO0201E1013250O0B1CT 0.10 1,2,3,5,10 3250 1,3 0.10
KNTCO0201E13132500BOIOT 0.13 1,2,3,5,10 3250 1,3 0.08
KNTCO0201E1510325000BOIT 0.15 1,2,3,5,10 3250 1,3 0.08
KNTCO0201E2213650C0BC1CIT 0.22 1,2,3,5,10 3650 1,3 0.06
KNTCO0201E3310365000BIIT 0.33 1,2,3,5,10 3650 1,3 0.05
KNTCO0201E47103650C0BC1CIT 0.47 1,2,3,5,10 3650 1,3 0.04
KNTCO0201E681136500B1LIT 0.68 1,2,3,5,10 3650 1,3 0.03
KNTC0201E10203650C0BC1CIT 1 1,2,3,5,10 3650 1,3 0.03
KNTCO0201E1021410000BICIT 1 1,2,3,5,10 4100 1,3 0.03
KNTCO0201E152[13650C0B1CIT 1.5 1,2,3,5,10 3650 1,3 0.02
KNTCO0201E152[141000BICIT 1.5 1,2,3,5,10 4100 1,3 0.02
KNTC0201E1820410000BOIOT 1.8 1,2,3,5,10 4100 1,3 0.02
KNTCO0201E2021410000BICIT 2 1,2,3,5,10 4100 1,3 0.02
KNTC0201E22214100C0BOIOIT 22 1,2,3,5,10 4100 1,3 0.02
KNTC0201E302[0410000BC1CIT 3 1,2,3,5,10 4100 1,3 0.01
KNTC0201E33204100C0BCICIT 33 1,2,3,5,10 4100 1,3 0.01
KNTCO0201E472[0410000BC1CIT 4.7 1,2,3,5,10 4100 1,3 0.01
Design and specifications are each subject to change without notice.
Ask factory for the current technical specifications before purchase and/or use.
Please contact our sales representatives or product engineer when you didn't find the suitable product in this catalogue. Page 30 of 136
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KNTCO0201E682[141001BICIT 6.8 1,2,3,5,10 4100 1,3 0.01
KNTC0201E103[J33800AC1CIT 10 05,1,2,3,5,10 3380 05,1,3 0.01
KNTCO0201E103[1343500BIOIT 10 1,2,3,5,10 3435 1,3 0.01
KNTC0201E103003950JA0OT 10 1,2,3,5,10 3950 1,3 0.01
KNTC0201E223[13950CJAOOT 22 1,2,3,5,10 3950 1,3 0.006
KNTC0201E33303950JA0OT 33 1,2,3,5,10 3950 1,3 0.005
KNTCO0201E47304150C0AOOT 47 1,2,3,5,10 4150 1,3 0.004
KNTC0201E683141500A0OT 68 1,2,3,5,10 4150 1,3 0.003
KNTCO0201E10413950C0JAOOT 100 1,2,3,5,10 3950 1,3 0.003
KNTC0201E10414150 JACICIT 100 1,2,3,5,10 4150 1,3 0.003
KNTC0201E10404250 0ACIOIT 100 1,2,3,5,10 4250 1,3 0.003
KNTCO0201E154[145500JAC1IT 150 1,2,3,5,10 4550 1,3 0.002
KNTC0201E224[13950C0ACCOT 220 1,2,3,5,10 3950 1,3 0.002
KNTCO0201E334[142500JA1IT 330 1,2,3,5,10 4250 1,3 0.001
KNTCO0201E474[13950CJACCOT 470 1,2,3,5,10 3950 1,3 0.001
KNTCO0201E47414250C0JAOOT 470 1,2,3,5,10 4250 1,3 0.001
KNTC0201E68414250 JACICIT 680 1,2,3,5,10 4250 1,3 0.001
KNTCO0201E68414550CJACCT 680 1,2,3,5,10 4550 1,3 0.001

0402 Type

Max.Permissible
Zero Power Tolerance Tolerance
Part Number Resistance at 25°C of R25 B constant of B constant Operating Current
at25C
(KQ) (%) (K (%) (mA)

KNTC0402E22000325000B1OIT 0.022 1,2,3,5,10 3250 1,3 6.74
KNTCO0402E30013250C0BC1CIT 0.030 1,2,3,5,10 3250 1,3 577
KNTCO0402E33000325000BI T 0.033 1,2,3,5,10 3250 1,3 5.50
KNTCO0402E400132500BC1 1T 0.040 1,2,3,5,10 3250 1,3 5.00
KNTC0402E470132501BI T 0.047 1,2,3,5,10 3250 1,3 4.61
KNTCO0402E680132500B1 1T 0.068 1,2,3,5,10 3250 1,3 3.83
KNTC0402E101132500BI T 0.1 1,2,3,5,10 3250 1,3 3.16
KNTC0402E221032500BOOT 0.22 1,2,3,5,10 3250 1,3 213
KNTCO0402E33132500BC1CIT 0.33 1,2,3,5,10 3250 1,3 1.74
KNTCO0402E4710325000BI T 0.47 1,2,3,5,10 3250 1,3 1.46
KNTC0402E4713650C0BC1CIT 0.47 1,2,3,5,10 3650 1,3 1.46
KNTCO0402E681136500B1 1T 0.68 1,2,3,5,10 3650 1,3 1.21
KNTCO0402E102[0410000BC1CIT 1 1,2,3,5,10 4100 1,3 1.00
KNTCO0402E152141000BI T 1.5 1,2,3,5,10 4100 1,3 0.82
KNTCO0402E222[14100C0BC1CIT 2.2 1,2,3,5,10 4100 1,3 0.67

Design and specifications are each subject to change without notice.

Ask factory for the current technical specifications before purchase and/or use.
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KNTCO0402E332[]41000BJIT 33 1,2,3,5,10 4100 1,3 0.55
KNTCO0402E472[13500C0B1 1T 4.7 1,2,3,5,10 3500 1,3 0.46
KNTC0402E472[]41000BJIT 4.7 1,2,3,5,10 4100 1,3 0.46
KNTCO0402E682[1410000BIIT 6.8 1,2,3,5,10 4100 1,3 0.38
KNTC0402E103[J33800ACICIT 10 05,1,2,3,5,10 3380 0.7,1,3 0.32
KNTCO0402E10300343500BIOIT 10 1,2,3,5,10 3435 1,3 0.32
KNTC0402E10303940JA T 10 1,2,3,5,10 3950 1,3 0.32
KNTCO0402E153003450JA0OT 15 1,2,3,5,10 3450 1,3 0.26
KNTCO0402E1530410000BC1CIT 15 1,2,3,5,10 4100 1,3 0.26
KNTCO0402E47314050JA0OT 47 05,1,2,3,5,10 4050 05,1,3 0.15
KNTC0402E104[0425000ACCT 100 05,1,2,3,5,10 4250 05,1,3 0.10
KNTC0402E15404550 0BT 150 1,2,3,5,10 4550 1,3 0.08
KNTC0402E4740139500ACOT 470 1,2,3,5,10 3950 1,3 0.05
KNTC0402E474040500BOICIT 470 1,2,3,5,10 4050 1,3 0.05
KNTC0402E684042500ACIOIT 680 1,2,3,5,10 4250 1,3 0.04
KNTC0402E684145500A0OT 680 1,2,3,5,10 4550 1,3 0.04
KNTC0402E1051475000BOCIT 1000 1,2,3,5,10 4750 1,3 0.03

0603 Type

Max.Permissible
Zero Power Tolerance Tolerance
Part Number Resistance at 25°C of R25 B constant of B constant epaEliG e
at25C
(KQ) (%) (K (%) (mA)

KNTC0603E220032500BOT 0.022 1,2,3,5,10 3250 1,3 6.74
KNTC0603E300131500BIT 0.030 1,2,3,5,10 3150 1,3 5.71
KNTCO0603E33000315000BIOIT 0.033 1,2,3,5,10 3150 1,3 5.50
KNTC0603E40001325000BIOIT 0.040 1,2,3,5,10 3250 1,3 5.00
KNTC0603E47013150C0BI T 0.047 1,2,3,5,10 3150 1,3 4.61
KNTC0603E68013150C0BIIT 0.068 1,2,3,5,10 3150 1,3 3.83
KNTC0603E10127500BIOT 0.100 1,2,3,5,10 2750 1,3 3.16
KNTC0603E10100325000BOIOT 0.100 1,2,3,5,10 3250 1,3 3.16
KNTCO0603E1510275000BI AT 0.150 1,2,3,5,10 2750 1,3 2.58
KNTC0603E102[13950CJACI T 1 1,2,3,5,10 3950 1,3 1.00
KNTC0603E1020410000BOT 1 1,2,3,5,10 4100 1,3 1.00
KNTC0603E103[13380JACIIT 10 05,1,2,3,5,10 3380 0.7,1,3 0.32
KNTCO0603E10300343500BOIOIT 10 1,2,3,5,10 3435 1,3 0.32
KNTCO0603E473[14030JACI T 47 05,1,2,3,5,10 4030 05,1,3 0.15
KNTCO0603E50304150CJACI T 50 1,2,3,5,10 4150 1,3 0.14
KNTC0603E823[13950 JACICIT 82 1,2,3,5,10 3950 1,3 0.11
KNTC0603E10404200JAOT 100 05,1,2,3,5,10 4200 05,1,3 0.10

Design and specifications are each subject to change without notice.

Ask factory for the current technical specifications before purchase and/or use.
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KNTC0603E334140500BOOT 330 1,2,3,5,10 4050 1,3 0.06
KNTC0603E47414050O0BOOT 470 1,2,3,5,10 4050 1,3 0.05
KNTC0603E10514750 0BT 1000 1,2,3,5,10 4750 1,3 0.03
Taping and Packing
Tape and reel packing according to IEC 60286-3.
—
Quantity(Pcs)
. S—— | — Size (EIA/JIS) A
Tape & reel Bulk
01005/0402 20000 100000
0201/0603 15000 30000
178+ 2mm
0402/1005 10000 20000
L 0603/1608 4000 20000
3 g $Xbulk packaging: The number of pieces can be determined according

A
to customer demand.
400mm Min.
Blank Portions | Chip Cavity Blank Portions Leader
B e m—— o} - |- - |- -
160mm Min. | 100mm Min.

j
o
o
©
@
o
o
o
©
o
6

A ]

E-E%—[jﬂﬂ-”-~---{-\:f---E--E-L\-IZI---B-- N

Direction of Feed ——»

Design and specifications are each subject to change without notice.
Ask factory for the current technical specifications before purchase and/or use.
Please contact our sales representatives or product engineer when you didn't find the suitable product in this catalogue.
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Thick Film

For Temperature Sensing -

High mechanical strength and reliability are available due to thermistor film and glass-coated on alumina substrate
Accurate temperature measurement from -40 °C to 125°C

Tight R- and B- tolerances

Short response time

100% Pb free, RoHS

Temperature compensation for transistors, ICs, and crystal oscillators in mobile communications
Temperature sensor for rechargeable batteries
Temperature compensation of LCD

Temperature measurement and compensation in general use of electric circuits

KNTC 0603 T 101 J 2750 H B A A001 T
® ® ® ® ® @ )
. Chip size Nominal resistance
® Series ® (EIA) ® Internal structure ® Ras(2)
0603 300 30
GRACE 101 100
0805 T Thick Film
Chip NTC Thermistor 102 1000 (1KQ)
1206 103 10000 (10K Q)
Resistance B Constant Definition of
© tolerance B Constant @ tolerance B Value
0,
F 1% ; 1y A 25/50
G +2% =
H +3% 2750 2750K B 25/85
J +5% H +3%
K +10% C 25/100
Customer Packagin
internal code identification ® ging
code style
T Tape
A A001
B Bulk
Design and specifications are each subject to change without notice.
Ask factory for the current technical specifications before purchase and/or use.
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No. Name
@ @ @ @ Substrate
@ @ ® Face Electrode
) — ® Reverse Electrode
L] L]
; D () semiconductor
_ | ! ® Protection Coating
B @ ® "
@ Terminal electrode Ni
Sn
T
Size (EIA/JIS) | L (mm) W (mm) T (mm)
L ] - 0603/1608 1.60+0.20 0.80+0.15 0.50+0.10
0805/2012 2.001+0.20 0.80+0.15 0.50+0.10
L < L, J 1206/3216 3.201+0.20 1.60£0.15 0.55+0.10
Size(inch) 0603 0805 1206
Max. Rated power at 25C(mW) *1 120 130 150
Dissipation factors at 25°C (mW /'C) *2 1.0 1.3 1.5
Thermal Time Constant (Sec.) <5 <5 <8

" Max.Rated power: at rated temperature (25°C), maximum power that can be applied continuously.

2" Dissipation factors: powered that it is equivalent that be increased in self-heating by load power thermistor at 1°C

temperature.

Design and specifications are each subject to change without notice.
Ask factory for the current technical specifications before purchase and/or use.

Please contact our sales representatives or product engineer when you didn't find the suitable product in this catalogue.
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Sensitive Components

GRACE

Electrical Characteristics

0603 Type
Max.Permissible
Zero Power Tolerance Tolerance
B constant Operating Current
Part Number Resistance at 25°C of R25 of B constant .
(KQ) (%) K (%) (mA)
KNTC0603T1010027500BOIOT 0.10 1,2,3,5,10 2750 1,3 3.16
KNTC0603T1510027500BOOT 0.15 1,2,3,5,10 2750 1,3 2.58
KNTC0603T221027500BOOT 0.22 1,2,3,5,10 2750 1,3 2.13
KNTC0603T33113000IBIIT 0.33 1,2,3,5,10 3000 1,3 1.74
KNTC0603T47130000BOOT 0.47 1,2,3,5,10 3000 1,3 1.45
KNTC0603T4710365000BOIOT 0.47 1,2,3,5,10 3650 1,3 1.45
KNTC0603T681130001BIIT 0.68 1,2,3,5,10 3000 1,3 1.21
KNTC0603T1050420000BOT 1000 1,2,3,5,10 4200 1,3 0.03
KNTC0603T20500430000BOIOT 2000 1,2,3,5,10 4300 1,3 0.005
0805 Type
Max.Permissible
Zero Power Tolerance Tolerance
B constant Operating Current
Part Number Resistance at 25°C of R25 of B constant e
(KQ) (%) K (%) (mA)
KNTC0805T1500026500BIIT 0.015 1,2,3,5,10 2650 1,3 9.30
KNTC0805T15012800JBICIT 0.015 1,2,3,5,10 2800 1,3 9.30
KNTC0805T22002650C0B1CIT 0.022 1,2,3,5,10 2650 1,3 7.68
KNTC0805T2200028000BIIT 0.022 1,2,3,5,10 2800 1,3 7.68
KNTC0805T22003000C0BICIT 0.022 1,2,3,5,10 3000 1,3 7.68
KNTC0805T330028000B1IT 0.033 1,2,3,5,10 2800 1,3 6.27
KNTC0805T4700128000BIIT 0.047 1,2,3,5,10 2800 1,3 5.25
KNTC0805T500028001B1CIT 0.050 1,2,3,5,10 2800 1,3 5.09
KNTC0805T6800128001B1IT 0.068 1,2,3,5,10 2800 1,3 4.37
KNTC0805T68013000JBLICIT 0.068 1,2,3,5,10 3000 1,3 4.37
KNTC0805T800128001B1CIT 0.080 1,2,3,5,10 2800 1,3 4.03
KNTC0805T10100300000BIIT 0.100 1,2,3,5,10 3000 1,3 3.60
KNTC0805T121300000BICIT 0.120 1,2,3,5,10 3000 1,3 3.29
Design and specifications are each subject to change without notice.
Ask factory for the current technical specifications before purchase and/or use.
Please contact our sales representatives or product engineer when you didn't find the suitable product in this catalogue. Page 36 of 136
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KNTC0805T151300000BICIT 0.150 1,2,3,5,10 3000 1,3 2.94
KNTC0805T181030000BIIT 0.180 1,2,3,5,10 3000 1,3 2.68
KNTC0805T2210300000BIIT 0.220 1,2,3,5,10 3000 1,3 2.43
KNTC0805T33113000JBICIT 0.330 1,2,3,5,10 3000 1,3 1.98
KNTC0805T4313000C0BICIT 0.430 1,2,3,5,10 3000 1,3 1.73
KNTC0805T4713000C0B1IT 0.470 1,2,3,5,10 3000 1,3 1.66
KNTC0805T6811130000BIIT 0.680 1,2,3,5,10 3000 1,3 1.38
KNTC0805T10500410000BICIT 1000 1,2,3,5,10 4100 1,3 0.005
KNTC0805T20514350JBICIT 2000 1,2,3,5,10 4350 1,3 0.002
1206 Type
Max.Permissible
Zero Power Tolerance B constant Tolerance Operating Current
Part Number Resistance at 25C of R25 of B constant -
(KQ) (%) K (£%) (mA)
KNTC1206T102137000BOOT 1 1,2,3,5,10 3700 1,3 1.22
KNTC1206T47235450BOOT 4.7 1,2,3,5,10 3545 1,3 0.56
KNTC1206T682[135451BIIT 6.8 1,2,3,5,10 3545 1,3 0.46
KNTC1206T103034500BOOT 10 1,2,3,5,10 3450 1,3 0.38
KNTC1206T3330034350BOIOT 33 1,2,3,5,10 3435 1,3 0.21
KNTC1206T473139001BIIT 47 1,2,3,5,10 3900 1,3 0.17
KNTC1206T6831400000B1T 68 1,2,3,5,10 4000 1,3 0.14
KNTC1206T10401398700BLIOIT 100 1,2,3,5,10 3987 1,3 0.12
KNTC1206T224041000BOOT 220 1,2,3,5,10 4100 1,3 0.08
KNTC1206T3341398700BIOT 330 1,2,3,5,10 3987 1,3 0.06
KNTC1206T474141001BIIT 470 1,2,3,5,10 4100 1,3 0.05
KNTC1206T105042000BOOT 1000 1,2,3,5,10 4200 1,3 0.03
KNTC1206T10500435000BOOT 2000 1,2,3,5,10 4350 1,3 0.02
Design and specifications are each subject to change without notice.
Ask factory for the current technical specifications before purchase and/or use.
Please contact our sales representatives or product engineer when you didn't find the suitable product in this catalogue. Page 37 of 136



Sensitive Components GRACE

Tape and reel packing according to IEC 60286-3.

— T~
Quantity(Pcs)
L Size (EIA/JIS) A
Tape & reel
0603/1608 4,000
0805/2012 178 +2mm 4,000
1206/3216 4,000
A
400mm Min.
Blank Portions | Chip Cavity Blank Portions Leader
- | = | > |-
160mm Min. | 100mm Min.

T

.da._.{ﬁ\..,.q;_._.qD_.-(P_.,@-..@.-.q;’.-.\_.,.,q.)_.,cp, ..... l {@'"{D ,,,,,

oBfaeeee-eleasN\aa '\

Direction of Feed ——»

Design and specifications are each subject to change without notice.
Ask factory for the current technical specifications before purchase and/or use.
Please contact our sales representatives or product engineer when you didn't find the suitable product in this catalogue. Page 38 of 136



- Single Layer

For Temperature Sensing

High reliability and stability

Accurate temperature measurement from -40 °C to 125°C
Tight R- and B- tolerances

Short response time

100% Pb free, RoHS

m  For bonding (optical module, IGBT, Power Module, etc)
B Making temperature sensors

KNTC 05 S 103 F 3950 F A G A A001 A
@ @ ® @ ® @ ® ) ®
. Chip size Nominal resistance
® Series ® (L*W) mm Internal structure () Ras(2)
03 0.3°0.3 472 4700 (4.7KQ)
GRACE
Single Layer 103 10000 (10K Q)
Chip NTC Thermistor
05 0.5*0.5
104 100000 (100KQ)
Resistance B Constant Definition of
© tolerance B Constant tolerance B Value
F 1% 1y A 25/50
G +2% =
H +3% 3950 3950K B 25/85
J +5% +39
K +10% (o 25/100
electrode . Customer .
material internal code identification code ® Packaging style
G Gold A Blue Film Arrangement
A A001
S Silver B Bulk
Design and specifications are each subject to change without notice.
Ask factory for the current technical specifications before purchase and/or use.
Please contact our sales representatives or product engineer when you didn't find the suitable product in this catalogue. Page 39 of 136
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No. Name
@ NTC Ceramics
® /
// ® Face Electrode
O ——
L
4
H % Customized sizes and parameters are available
L

2 Small size, can be 0.3*0.3mm

I

Zero Power Rated power Dissipation Thermal time
Part Number Resistance at 25°C B constant @25° C factor constance

(KQ) K (mV) (mW/C) (s)
KNTCUOS472034350A0 000 4.7 3435 15 2.5 <15
KNTCOS5020327400A0 000 5 3274 15 2.5 <15
KNTCOS502034350A0 000 5 3435 15 2.5 <15
KNTCOS5020397700A0 000 5 3977 15 2.5 <15
KNTCOS103032740A0 000 10 3274 15 2.5 <15
KNTC[IS103034350A0 000 10 3435 15 2.5 <15
KNTC[IS103034700AO OO0 10 3470 15 2.5 <15
KNTCIS103039500A0 000 10 3950 15 2.5 <15
KNTCIS1030041000A0 000 10 4100 15 2.5 <15
KNTCIS153039500AO 000 15 3950 15 2.5 <15
KNTCS1530034350A0 000 15 3435 15 2.5 <15
KNTCOS20339500A0 OO0 20 3950 15 2.5 <15

Design and specifications are each subject to change without notice.
Ask factory for the current technical specifications before purchase and/or use.
Please contact our sales representatives or product engineer when you didn't find the suitable product in this catalogue. Page 40 of 136
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KNTCLIS20301410000A 001010 20 4100 15 2.5 <15
KNTCLIS203(1343501A0 0100 20 3435 15 2.5 <15
KNTCLIS3030134350A0 01010 30 3435 15 2.5 <15
KNTCLIS3030139501AI 1010 30 3950 15 2.5 <15
KNTCLIS4730139501A 1010 47 3950 15 2.5 <15
KNTC[S473(134350A0 000 47 3435 15 2.5 <15
KNTCS50313950 A0 50 3950 15 2.5 <15
KNTCOS5030041000AC 000 50 4100 15 2.5 <15
KNTC[S50334350A0000 50 3435 15 2.5 <15
KNTC[S104139500JAC OO0 100 3950 15 2.5 <15
KNTCOS104041000 A0 00 100 4100 15 2.5 <15
KNTCLIS104(144000A 01010 100 4400 15 2.5 <15
X The B-tolerance is+ 1% when R-tolerance within£=3%, others are =2%
¥ Special part number could be custom designed
Packing
I l
Blue film packing for bonding Waffle pack glass bottle Vacuum packaging

Design and specifications are each subject to change without notice.

Ask factory for the current technical specifications before purchase and/or use.
Please contact our sales representatives or product engineer when you didn't find the suitable product in this catalogue. Page 41 of 136



For Temperature Sensing - Red enameled wire

Lead length can be customized

Excellent long-term aging stability in high temperature and high humidity environment
Tight R- and B- tolerances

Short response time

100% Pb free, RoHS

W Temperature sensor for Medical equipment
I Temperature sensor for wearable computer
I Temperature sensor for Battery pack

KM52B 1R6 N 103 F 3435 F A 050 S A001 B
@ @ ® @ ® @ ® @ ®
® Series ® Head diameter ® Internal structure @ Nomm;lz:(es |)stance
GRACE Bead type 1R3 1.3mm 103 10000 (10K Q)
temperature Block
measuring 1R6 1.6mm ocky
P 104 100000 (100K Q)
NTC Thermistor 1R8 1.8mm
Resistance B Constant Definition of
© tolerance B Constant tolerance B Value
0,
F 1% 1y A 25/50
G +2% 1%
H +3% 3435 3435K B 25/85
J +5% +3%
K +10% C 25/100
©) lead length . Customer .
@ ead leng internal code identification code @ Packaging style
025 25mm
S A001 B Bulk
050 50mm
Design and specifications are each subject to change without notice.
Ask factory for the current technical specifications before purchase and/or use.
Please contact our sales representatives or product engineer when you didn't find the suitable product in this catalogue. Page 42 of 136
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GRACE

Shape and Dimensions

Dimensions: material:
N N Material K
o. ame remar
- B A e F D E Specifications
A ¥ O — ', ) Component NTC Thermistors
- Encapsulated
|' " ® Epoxy Resin Black
L Epoxy Resin
Conducting Red Enamelled
® Red
Wire Wire
Size A B L D E
MF52B Max1.8 Max5.5 Customizable 0.28+0.02 241
Electrical Characteristics
Zero Power Max.Permissible
. Tolerance Tolerance .
Resistance at D B constant . tant Operating Current
o of B constan
Part Number 25°C at 25°C
(KQ) (*%) (K) (£%) (mA)
KN52BoooN103034350BoooT 10 1,2,3,5,10 3435 1,3 0.71
KN52BoooN103039500BoooT 10 1,2,3,5,10 3950 1,3 0.71
KN52BoooN104039500BoooT 100 1,2,3,5,10 3950 1,3 0.22
X The above data were tested in stationary air at 25°C with unmounted independent units.
Design and specifications are each subject to change without notice.
Ask factory for the current technical specifications before purchase and/or use.
Please contact our sales representatives or product engineer when you didn't find the suitable product in this catalogue. Page 43 of 136



For Temperature Sensing

- Irradiation wiring

Lead length can be customized

Tight R- and B- tolerances
Short response time
100% Pb free, RoHS

Excellent long-term aging stability in high temperature and high humidity environment

m  Temperature sensor for Medical equipment
m  Temperature sensor for wearable computer
m  Temperature sensor for Battery pack

KM52C 2R5 N 103 F 3435 F A 050 S A001 T
@ ® ® ® ® ® @ ) @
. Head Nominal resistance
) Series ® diameter Internal structure @ Ras(Q)
GRACE Bead type 2R5 2.5mm 103 10000 (10KQ)
temperature
. Blocky
measuring
NTC Thermistor 3R0 3.0mm 104 100000 (100KQ)
Resistance B Constant Definition of
© tolerance B Constant tolerance B Value
F 1% A 25/50
G +2% 1%
H *3% 3435 3435K B 25/85
J *5%
*3%
K +10% C 25/100
internal sy
©) lead length code identification ®@ Packaging style
code
025 25mm
S A001 B Bulk
050 50mm
Design and specifications are each subject to change without notice.
Ask factory for the current technical specifications before purchase and/or use.
Please contact our sales representatives or product engineer when you didn't find the suitable product in this catalogue. Page 44 of 136
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GRACE

Shape and Dimensions

Dimensions: material:
_I‘_L)| UL4478 doubling E Material
ateria
<, @ © No. Name remark
A I Specifications
D @ Component NTC Thermistors
L
Encapsulated
B L3302 sinalet E ® Epoxy Resin E Resi Black
singlet line
I‘_—’® ® ® | poxy Resin
A I UL4478 or
Conducting
-1 ® UL3302 Black
| Wire
L ! OD:0.7mm
Unit: mm
Size A B L D E
MF52C of doubling Max3 Max7.5 Customizable 1510 3+
MF52Cof singlet line Max3 Max7.5 Customizable / 3+1
Electrical Characteristics
Zero Power Max.Permissible
Tolerance Tolerance
Resistance at B constant Operating Current
Part Number of R25 of B constant
25C at 25C
(KQ) (%) (K) (%) (mA)
KN52CoooN103034350BoooT 10 1,2,3,5,10 3435 1,3 0.71
KN52CoooN103039500BoooT 10 1,2,3,5,10 3950 1,3 0.71
KN52CoooN104039500BoooT 100 1,2,3,5,10 3950 1,3 0.22

% The above data were tested in stationary air at 25°C with unmounted independent units.

Design and specifications are each subject to change without notice.
Ask factory for the current technical specifications before purchase and/or use.
Please contact our sales representatives or product engineer when you didn't find the suitable product in this catalogue.
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ror ESD / Surge protection - General

Suitable for miniaturizing circuits due to small size SMD type
Operating temperature from -55 °C to 125°C

Excellent clamping ratio and quick response time(<1ns)

100% Pb free, RoHS

= Suppression of inductive switching or other transient events such as surge voltage
m  ESD protection for components sensitive
= Replacement of larger surface mount TVS Zeners in many applications

KRMV 2220 G D 380 C252 A122 A A001 T
® ® ® ® ® ® @ ®
i Chip size .
@ Series @ ® Series code @ Type of voltage
(EIA)
D DC working voltage
GRACE 0201.0402.0603.0805.1206. G General A AC working voltage
Multilayer Chip Varistors 1210, 1812, 2220. 3220
Breakdown
B
voltage
Typical Capacitance Peak surge internal code
® Voltage values ® @1KHZ @ current
5R6 5.6V C600 60pF A1RO A
A100 10A A
C601 600pF
380 38V P A151 150A
101 100V C252 2500pF A122 1200A
Customer Packaqin
identification (D) e
style
code
T Tape
A001
B Bulk

Design and specifications are each subject to change without notice.
Ask factory for the current technical specifications before purchase and/or use.
Please contact our sales representatives or product engineer when you didn't find the suitable product in this catalogue. Page 46 of 136
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GRACE

Name

Semiconductive ceramics

Internal electrode

Terminal electrode

Ag

Ni

Sn

Size (EIA/JIS) | L (mm) W (mm) H (mm) L1 (mm)

0201/0603 0.60+0.15 0.30+0.15 0.30+0.15 0.21+0.10
0402/1005 1.00+0.20 0.50+0.20 0.50+0.20 0.30+0.20
0603/1608 1.60+0.20 0.80+0.20 0.80+0.20 0.30+0.20
0805/2012 2.00+0.20 1.2040.20 0.85+0.20 0.40+0.20
1206/3216 3.20+0.20 1.60+0.20 1.60 Max. 0.40+0.30
1210/3225 3.20+0.20 2.50+0.20 3.20 Max. 0.40+0.30
1812/4532 4.5010.20 3.20+0.20 3.20 Max. 0.50+0.30
2220/5650 5.6010.20 5.0010.20 3.50 Max. 0.80+0.30
3220/8050 8.00+0.30 5.00+0.20 3.60 Max. 0.80+0.30

Design and specifications are each subject to change without notice.

Ask factory for the current technical specifications before purchase and/or use.

Please contact our sales representatives or product engineer when you didn't find the suitable product in this catalogue. Page 47 of 136
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GRACE

Electrical Characteristics

0201-0603 Type

PPV Max.Working Breakdown Clamping | Transient Peak Typical
voltage voltage voltage energy current capacitance
8/20 us
Test Condition AC DC @1mA DC @1A 10/10001s | 8/20us @ 1kHz
Units Vrms Ve Vs V. Er I, C
Symbol Volts Volts Volts Volts Joules Amps pF

KRMV0201GD4R0C101A5ROCIOIT 3 4.0 6.8 +15% 10 0.01 5 100
KRMV0201GD5R0C101A5R0CIOT 33 5.0 8 +15% 10 0.01 5 100
KRMV0201GD5R6C101A8ROCICIT 4 5.6 12 +15% 20 0.01 8 100
KRMV0402GD3R3C361A100C1T 25 33 5 +15% 10 0.02 10 360
KRMV0402GD5R0C161A100C1JT 4 5.0 8 +15% 20 0.05 10 160
KRMV0402GD5R0C481A100C1JT 4 5.0 8 +15% 20 0.05 10 480
KRMV0402GD5R0C651A1001T 4 5.0 8 +15% 20 0.05 10 650
KRMV0402GD5R6C121A10011T 4 5.6 12 +15% 20 0.05 10 120
KRMV0403GD5R6C231A1001T 4 5.6 12 +15% 20 0.03 10 230
KRMV0402GD5R6C361A10011T 4 5.6 12 +15% 20 0.05 10 360
KRMV0403GD5R6C481A10011T 4 5.6 12 +15% 20 0.03 10 480
KRMV0603GD3R3C361A30011T 2.5 33 5 +15% 10 0.10 30 360
KRMV0603GD5R5C361A300C11T 35 5.5 8 +15% 15 0.10 30 360
KRMV0603GD5R5C271A300C1 T 35 5.5 8 +15% 15 0.10 30 270
KRMV0603GD5R5C481A300C11T 35 5.5 8 +15% 15 0.10 30 480
KRMV0603GD5R5C801A300C11T 35 5.5 8 +15% 15 0.10 30 800
KRMV0603GD5R5C222A300C1T 35 5.5 8 +15% 15 0.10 30 2200
KRMV0603GD5R6C271A300C1 1T 4 5.6 9 +15% 15 0.10 30 270
KRMV0603GD5R6C121A3001 T 4 5.6 12 +15% 20 0.10 30 120
KRMV0603GD5R6C361A3001T 4 5.6 12 +15% 20 0.10 30 360
KRMV0603GD5R6C481A3001T 4 5.6 12 +15% 20 0.10 30 480
KRMV0603GDI9ROC551A30011T 6.4 9 12 +15% 26 0.20 30 550
KRMV0603GD9ROC821A30011T 6.4 9 12 +15% 26 0.20 30 820
KRMV0603GD120C251A3001T 8 12 16 +15% 28 0.20 30 250
KRMV0603GD140C351A300C10T 11 14 19 +15% 30 0.20 30 350
KRMV0603GD180C251A300100T 14 18 24 +15% 39 0.20 30 250
KRMV0603GD220C181A300C10T 17 22 27 +10% 45 0.20 30 180
KRMV0603GD260C121A300C100T 18 26 33 +10% 54 0.10 30 120
KRMV0603GD300C161A300C100T 25 30 39 +10% 65 0.20 30 160
KRMV0603GD380C131A300C10T 30 38 47 +10% 77 0.20 30 130
KRMV0603GD450C111A30010T 35 45 56 +10% 90 0.20 30 110
KRMV0603GD560C800A30010T 40 56 68 +10% 110 0.20 30 80
KRMV0603GD650C600A30010T 50 65 82 +10% 135 0.20 30 60

Design and specifications are each subject to change without notice.

Ask factory for the current technical specifications before purchase and/or use.
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GRACE

0805-1206 Type

RV Max.Working Breakdown Clamping | Transient Peak Typical
voltage voltage voltage energy current capacitance
Test Condition AC DC @1mA DC 8/2@(;1: * 10/1000uns | 8/20us @ 1kHz
Units Vrms Vbc Vs Ve Er Ip C
Symbol Volts Volts Volts Volts Joules Amps pF

KRMV0805GD3R3C162A400C11T 25 33 5 +15% 10 0.10 40 1600
KRMV0805GD5R6C122A400C11T 4 5.6 8 +15% 15 0.10 40 1200
KRMV0805GD8R0C901A4001T 6 8 12 +15% 20 0.10 40 900
KRMV0805GD140C801A40010T 11 14 19 +15% 30 0.10 40 800
KRMV0805GD180C601A40010T 14 18 24 +15% 33 0.20 40 600
KRMV0805GD220C521A40011T 17 22 27 +10% 44 0.20 40 520
KRMV0805GD260C451A40011T 20 26 33 +10% 54 0.20 40 450
KRMV0805GD300C441A40011T 25 30 39 +10% 65 0.20 40 440
KRMV0805GD380C431A400C10T 30 38 47 +10% 77 0.20 40 430
KRMV0805GD450C381A400C10T 35 45 56 +10% 920 0.20 40 380
KRMV0805GD560C361A400C10T 40 56 68 +10% 110 0.20 40 360
KRMV0805GD650C331A400C100T 50 65 82 +10% 135 0.20 40 330
KRMV0805GD850C321A400C101T 60 85 100 +10% 165 0.20 40 320
KRMV0805GD101C221A400C10T 75 100 120 +10% 250 0.20 40 220
KRMV1206GD3R3C192A15100T 25 3.3 5 +15% 10 0.40 150 1900
KRMV1206GD5R6C162A15111T 4 5.6 8 +15% 15 0.40 150 1600
KRMV1206GD8ROC132A15111T 6 8 12 +15% 20 0.40 150 1300
KRMV1206GD120C122A15111T 9 12 15 +15% 26 0.40 150 1200
KRMV1206GD140C122A151101T 11 14 19 +15% 30 0.40 150 1200
KRMV1206GD180C102A15111T 14 18 24 +15% 39 0.40 150 1000
KRMV1206GD220C991A151010T 17 22 27 +10% 45 0.40 150 990
KRMV1206GD260C851A151100T 20 26 33 +10% 54 0.40 150 850
KRMV1206GD300C751A15100T 25 30 39 +10% 65 0.40 150 750
KRMV1206GD330C721A15100JT 28 33 45 +10% 72 0.40 150 720
KRMV1206GD380C681A151100T 30 38 47 +10% 77 0.40 150 680
KRMV1206GD450C581A151100T 35 45 56 +10% 90 0.40 150 580
KRMV1206GD560C421A15100T 40 56 68 +10% 110 0.40 150 420
KRMV1206GD650C401A15100T 50 65 82 +10% 135 0.40 150 400
KRMV1206GD850C321A15100T 60 85 100 +10% 165 0.40 150 320
KRMV1206GD101C221A15111T 75 100 120 +10% 250 0.40 150 220
KRMV1206GD3R3C192A20111T 25 33 5 +15% 10 0.40 200 1900
KRMV1206GD5R6C162A20111T 4 5.6 8 +15% 15 0.40 200 1600
KRMV1206GD8R0C132A20111T 6 8 12 +15% 20 0.40 200 1300
KRMV1206GD120C122A201010T 9 12 15 +15% 26 0.40 200 1200

Design and specifications are each subject to change without notice.

Ask factory for the current technical specifications before purchase and/or use.
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KRMV1206GD140C122A20111T 11 14 19 +15% 30 0.40 200 1200
KRMV1206GD180C102A20110T 14 18 24 +15% 39 0.40 200 1000
KRMV1206GD220C991A201100T 17 22 27 +10% 45 0.40 200 990
KRMV1206GD260C851A201100T 20 26 33 +10% 54 0.40 200 850
KRMV1206GD300C751A201000T 25 30 39 +10% 65 0.40 200 750
KRMV1206GD330C721A20100T 28 33 45 +10% 72 0.40 200 720
KRMV1206GD380C681A20110T 30 38 47 +10% 77 0.40 200 680
KRMV1206GD450C581A20110T 35 45 56 +10% 90 0.40 200 580
KRMV1206GD560C421A20100T 40 56 68 +10% 110 0.40 200 420
KRMV1206GD650C401A20110T 50 65 82 +10% 135 0.40 200 400

1210-3220 Type

DR Max.Working Breakdown Clamping | Transient Peak Typical
voltage voltage voltage energy current capacitance
8/20 us
Test Condition AC DC @1mA DC @1A 10/10001us | 8/20us @ 1kHz
Units VRrms Vbc Vs Ve Er I, C
Symbol Volts Volts Volts Volts Joules Amps pF
KRMV1210GD5R6C162A30111T 4 5.6 8 +15% 15.5 1.50 300 1600
KRMV1210GD8R0C162A30111T 6 8 12 +15% 25 1.50 300 1600
KRMV1210GD140C152A30110T 11 14 19 +15% 35 1.50 300 1500
KRMV1210GD180C152A30110T 14 18 24 +15% 39 1.50 300 1500
KRMV1210GD220C152A301010T 17 22 27 +10% 45 1.50 300 1500
KRMV1210GD260C142A3011JT 20 26 33 +10% 54 1.50 300 1400
KRMV1210GD300C132A3011JT 25 30 39 +10% 65 1.50 300 1300
KRMV1210GD330C901A30110T 28 33 45 +10% 72 1.50 300 900
KRMV1210GD380C601A30110T 30 38 47 +10% 77 1.50 300 600
KRMV1210GD450C501A301 0T 35 45 56 +10% 90 1.50 300 500
KRMV1210GD560C451A30110T 40 56 68 +10% 110 1.50 300 450
KRMV1210GD650C401A30111T 50 65 82 +10% 135 1.50 300 400
KRMV1210GD850C301A30111T 60 85 100 +10% 165 1.50 300 300
KRMV1210GD101C221A30100T 75 100 120 +10% 250 1.50 300 220
KRMV1210GD121C221A30100T 95 120 150 +10% 290 1.50 300 220
KRMV1812GD5R6C152A50111T 4 5.6 8 +15% 15 2.50 500 1500
KRMV1812GD8R0C132A50111T 6 8 12 +15% 20 2.50 500 1300
KRMV1812GD120C122A5011JT 9 12 15 +15% 26 2.50 500 1200
KRMV1812GD140C122A5011JT 11 14 19 +15% 30 2.50 500 1200
KRMV1812GD180C162A50111T 14 18 24 +15% 35 2.50 500 1600
KRMV1812GD220C152A5011T 17 22 27 +10% 45 1.50 500 1500
KRMV1812GD260C152A50111T 20 26 33 +10% 45 1.00 500 1500
KRMV1812GD300C142A5010 0T 25 30 39 +10% 65 1.00 500 1400

Design and specifications are each subject to change without notice.
Ask factory for the current technical specifications before purchase and/or use.
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KRMV1812GD380C132A50111T 30 38 47 +10% 77 1.00 500 1300
KRMV1812GD450C122A501010T 35 45 56 +10% 920 1.00 500 1200
KRMV1812GD560C112A501 00T 40 56 68 +10% 110 2.00 500 1100
KRMV1812GD650C102A50110T 50 65 82 +10% 135 2.00 500 1000
KRMV1812GD850C901A50110T 60 85 100 +10% 160 2.00 500 900
KRMV1812GD101C801A50110T 75 100 120 +10% 250 2.50 500 800
KRMV2220GD5R6C183A122011T 4 5.6 8 +15% 15.5 2.00 1200 18000
KRMV2220GD140C402A12200T 11 14 19 +15% 30 5.40 1200 4000
KRMV2220GD180C402A122000T 13 18 24 +15% 39 5.80 1200 4000
KRMV2220GD220C352A12200T 18 22 27 +10% 45 7.20 1200 3500
KRMV2220GD260C352A1221JT 20 26 33 +10% 54 7.80 1200 3500
KRMV2220GD300C302A12211T 25 30 39 +10% 65 9.60 1200 3000
KRMV2220GD380C252A1221IT 30 38 47 +10% 77 12.0 1200 2500
KRMV2220GD450C202A122000T 35 45 56 +10% 85 12.0 1200 2000
KRMV2220GD560C202A102010T 40 56 68 +10% 110 8.80 1000 2000
KRMV2220GD650C202A80110T 50 65 82 +10% 135 5.60 800 2000
KRMV2220GD850C102A80110T 60 85 100 +10% 160 5.00 800 1000
KRMV2220GD101C102A801100T 75 100 120 +10% 200 4.50 800 1000
KRMV3220GD180C143A15200T 13 18 24 +15% 58 4.0 1500 14000
KRMV3220GD200C133A152000T 14 20 27 +10% 65 4.0 1500 13000
KRMV3220GD240C123A152000T 17 24 33 +10% 79 4.0 1500 12000
KRMV3220GD280C103A152000T 20 28 39 +10% 94 4.0 1500 10000
KRMV3220GD300C802A15211T 21 30 40 +10% 97 4.0 1500 8000
KRMV3220GD350C702A1521T 25 35 47 +10% 113 4.0 1500 7000
KRMV3220GD380C602A15211T 27 38 52 +10% 125 4.0 1500 6000
KRMV3220GD420C552A152000T 30 42 56 +10% 135 4.0 1500 5500
KRMV3220GD500C502A152000T 35 50 68 +10% 165 4.0 1500 5000
KRMV3220GD560C502A15200T 40 56 75 +10% 181 4.0 1500 5000
KRMV3220GD600C452A152000T 42 60 82 +10% 198 4.0 1500 4500
KRMV3220GD680C402A1520100T 48 68 920 +10% 218 4.0 1500 4000
KRMV3220GD750C382A15200T 53 75 100 +10% 242 4.0 1500 3800

Design and specifications are each subject to change without notice.
Ask factory for the current technical specifications before purchase and/or use.
Please contact our sales representatives or product engineer when you didn't find the suitable product in this catalogue. Page 51 of 136



Sensitive Components GRACE

Taping and Packing

Tape and reel packing according to IEC 60286-3.

Quantity(Pcs)
Size (EIA/JIS) A
Tape & reel
—
0201/0603 15,000
0402/1005 10,000
T 0603/1608 4,000
0805/2012 4,000/3,000
| 178+ 2mm
1206/3216 3,000/2,000
1210/3225 3,000/1,500
| 1812/4532 3,000/1,000/500
- > 2220/5650 1,000/500
A
400mm Min.
Blank Portions | Chip Cavity Blank Portions Leader
160mm Min. | 100mm Min.
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ror ESD protection - Low Capacitance

Low capacitance, can be used for high-speed transmission lines
Operating temperature from -55 °C to 125°C

Excellent clamping ratio and quick response time(<1ns)
100% Pb free, RoHS

m  ESD protection for components sensitive
= Normal capacitance product applications for I/O Port such as RS232, USB, PS2, VGA, Audio on Mother Board and
Notebook, Set-Top Box, MP3 Players, DVD Players, and Docking System etc.

KRMV 0402 S D 180 C1R0 N A A001 T
® ® ® ® ® ® ) ®
. Chip size .
) Series ® ® Series code @ Type of voltage
(EIA)
0201 D DC working voltage
. GRA.CE . 0402 S Low Capacitance A | AC working voltage
Multilayer Chip Varistors
B Breakdown
0603 voltage
Capacitance Tolerance of
internal code
® Voltage values ® @1IMHZ @) Capacitance
5R5 5.5V COR5 0.5 pF N +30%
180 18V C1RO 1.0 pF Y +100%~ -50% A
240 24V Cc100 10pF G Maximum
Customer Packadin
® identification ® el
style
code
T Tape
A001
B Bulk

Design and specifications are each subject to change without notice.
Ask factory for the current technical specifications before purchase and/or use.
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GRACE

Sensitive Components

No. Name

® Semiconductive ceramics
® Internal electrode

® Ag
@ Terminal electrode Ni
® Sn

0201-0603 Type

Size (EIA/JIS) | L (mm) W (mm) H (mm) L1 (mm)
0201/0603 0.60+0.15 0.30+0.15 0.30+0.15 0.2+0.10
0402/1005 1.00+0.20 0.5010.20 0.5010.20 0.3010.20
0603/1608 1.601+0.20 0.80+0.20 0.80+0.20 0.30+0.20

Max.Working Breakdown Clamping Transient Peak
Part Number capacitance
voltage voltage voltage energy current
8/20 ps
Test Condition AC DC @1mA DC @1A 10/10001s | 8/20us @ 1MHz
Units Vrms Vbc Vs Ve Er I, C
Symbol Volts Volts Volts Volts Joules Amps pF
KRMV0201SD5ROC1501 0T 33 5.0 8 +15% 15 0.01 5 15
KRMV0201SDSROC3300100T 33 5.0 8 +15% 15 0.01 5 33
KRMV0201SDSR5C150000T 4 5.5 12 +15% 20 0.01 5 15
Design and specifications are each subject to change without notice.
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Sensitive Components GRACE

KRMV0201SDSR5C330000T 4 5.5 12 +15% 20 0.01 5 33
KRMV0201SDSR5C500000T 4 5.5 12 +15% 20 0.01 5 50
KRMV0201SDSR5C10100 0T 4 5.5 12 +15% 20 0.01 5 100
KRMV0201SD180C1501 1T 12.8 18 27 +10% 50 0.01 5 15
KRMV0201SD180C5ROLICICIT 12.8 18 30 +10% 50 0.01 5 5
KRMV0201SD240C2R5101 0T 171 24 120 +20% 200 0.01 3 2.5
KRMV0402SDSR5C330000 T 4 5.5 12 +10% 20 0.02 10 33
KRMV0402SDSR5C5000100 T 4 5.5 12 +10% 20 0.02 10 50
KRMV0402SD5SR5C800111T 4 5.5 12 +10% 20 0.02 10 80
KRMV0402SD5SR5C101101 0T 4 5.5 12 +10% 20 0.02 10 100
KRMV0402SD120C1001 10T 8.5 12 14 +15% 55 0.05 10 10
KRMV0402SD140C5001 10T 10 14 19 +15% 55 0.05 10 50
KRMV0402SD180C1501 10T 12.8 18 27 +15% 55 0.05 10 15
KRMV0402SD240C2R500T 171 24 100 +20% 198 0.05 10 2.5
KRMV0603SDSROC50010T 33 5 12 +10% 18 0.20 10 50
KRMV0603SD180C1001 1T 12.8 18 27 +10% 50 0.20 10 10
KRMV0603SD240C2R511 LT 17.1 24 100 +20% 198 0.20 10 25
KRMV0402SD180CIROLICICIT 12.8 18 80 +20% 240 0.01 / 1
KRMV0402SD240CORSC1C0CT 17.1 24 130 +30v 300 0.01 / 0.5
KRMV0603SD180CIROCICICIT 12.8 18 80 +20% 240 0.01 / 1
KRMV0603SD240CORSCICICT 17.1 24 130 +30v 300 0.01 / 0.5
Taping and Packing
Tape and reel packing according to IEC 60286-3.
Size (EIA/JIS) A Quantity(Pes)
F=== Tape & reel
0201/0603 15,000
T 0402/1005 178+2mm 10,000
0603/1608 4,000
I
< - >
400mm Min.
Blank Portions | Chip Cavity _ Blank Portions N Leader
160mm Min. | 100mm Min.
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For Surge protection - High voltage

High voltage varistor, suitable for ACcircuit
Operating temperature from -55 °C to 125°C

Excellent clamping ratio and quick response time(<1ns)
100% Pb free, RoHS

= Suppression of inductive switching or other transient events such as surge voltage
= Able to replace part of leaded Varistor in situations with limited height
= Replacement of larger surface mount TVS Zeners in many applications

KRMV 1206 H B 271 A201 A A001 T
©) ® ® ® ® ® @
i Chip size .
@© Series @ ® Series code @ Type of voltage
(ETA)
D DC working voltage
GRACE 0604. 0806 1206 1210, 1812, .
H High voltage A AC working voltage
Multilayer Chip Varistors 2220. 3220. 4032. 4840 9 9
B Breakdown voltage
| Varistor Voltage
Peak surge current @ - Customer
t | cod ®
Y Voltage values @ /Surge voltage iernal code @ identification code
151 150V A101 100A
A201 200A A A001
271 270V
A351 350V
Packaging
style
T Tape
B Bulk

Design and specifications are each subject to change without notice.
Ask factory for the current technical specifications before purchase and/or use.
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Sensitive Components GRACE

No. Name

® Semiconductive ceramics
® Internal electrode

® Ag
@ Terminal electrode Ni
® Sn

Size (EIA/JIS) | L (mm) W (mm) H (mm) L1 (mm)
0604/1610 1.601+0.15 1.001+0.15 1.15 Max. 0.25+0.15
0806/2016 2.2010.20 1.70+0.20 1.80 Max. 0.3%0.20
1206/3216 3.20+0.20 1.601+0.20 1.60 Max. 0.40+0.30
1210/3225 3.2010.20 2.5010.20 3.20 Max. 0.4010.30
1812/4532 4.50+0.20 3.20+0.20 3.20 Max. 0.50+0.30
2220/5650 5.60+0.20 5.00+0.20 3.50 Max. 0.8010.30
3220/08CL 8.0010.30 5.00+0.20 2.0010.30 0.8010.30
4032/10CL 10.001+0.30 8.00+0.30 2.00+0.30 0.80+0.30
4840/12CL 12.001+0.30 10.001+0.30 2.5010.30 0.8010.30

Design and specifications are each subject to change without notice.
Ask factory for the current technical specifications before purchase and/or use.
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Sensitive Components GRACE

Electrical Characteristics

0604-1210 Type

T Max.Working Breakdown Clamping Transient cul::::t / Typical
voltage voltage voltage energy Surge voltage capacitance
Test Condition AC DC @1mA DC 8202 10/1000 ©v s 82015/ (1.2/50 @ 1KHz
@1A Bs,2Q)
Units Vrums Ve Vs Ve Er I, C

Symbol Volts Volts Volts Volts Joules Amps pF
KRMV0604HB271A4000101T 175 225 270 +10% 450 0.10 40 30
KRMV0806HB241A101100T 150 200 240 +10% 390 0.30 100 100
KRMV0806HB241A20111T 150 200 240 +10% 390 0.30 200 100
KRMV0806HB271A10111T 175 225 270 +10% 450 0.30 100 60
KRMV0806HB271A20111T 175 225 270 +10% 450 0.30 200 60
KRMV0806HB431A400C10T 275 350 430 +10% 705 0.30 40 40
KRMV0806HB431A10111T 275 350 430 +10% 705 0.30 100 40
KRMV0806HB471A400C10T 300 380 470 +10% 775 0.30 40 40
KRMV0806HB471A1011 1T 300 380 470 +10% 775 0.30 100 40
KRMV1206HB221A800C1 1T 140 180 220 +10% 380 0.60 80 100
KRMV1206HB221A1510 0T 140 180 220 +10% 380 0.60 150 100
KRMV1206HB241A151010T 150 200 240 +10% 415 0.60 150 100
KRMV1206HB241A351010T 150 200 240 +10% 415 0.60 350 100
KRMV1206HB271A151010T 175 225 270 +10% 450 0.60 150 60
KRMV1206HB271A3510101T 175 225 270 +10% 450 0.60 350 60
KRMV1206HB301A10111T 190 240 300 +10% 495 0.60 100 50
KRMV1206HB331A40011T 200 260 330 +10% 545 0.60 40 50
KRMV1206HB331A10101T 200 260 330 +10% 545 0.60 100 50
KRMV1206HB361A400C11T 230 280 360 +10% 595 0.60 40 50
KRMV1206HB391A400C11T 250 300 390 +10% 650 0.60 40 50
KRMV1206HB431A101C1 T 275 350 430 +10% 705 0.60 100 50
KRMV1206HB431A201C1 T 275 350 430 +10% 705 0.60 200 50
KRMV1206HB431A101C1 T 275 350 430 +10% 705 0.60 100 50
KRMV1206HB471A101100T 300 380 470 +10% 775 0.60 100 50
KRMV1206HB471A2010101T 300 380 470 +10% 775 0.60 200 50
KRMV1206HB471A101100T 300 380 470 +10% 775 0.60 100 50
KRMV1206HB511A40011T 320 420 510 +10% 850 0.60 40 50
KRMV1206HB511A70011T 320 420 510 +10% 850 0.60 70 50
KRMV1206HB561A50010T 350 460 560 +10% 925 0.60 50 40
KRMV1210HB221A201000T 140 180 220 +10% 380 0.60 200 100
KRMV1210HB221A3510001T 140 180 220 +10% 380 0.60 350 100
KRMV1210HB241A201001T 150 200 240 +10% 415 0.60 200 100
KRMV1210HB241A35100T 150 200 240 +10% 415 0.60 350 100
KRMV1210HB271A25100T 175 225 270 +10% 450 0.80 250 100
KRMV1210HB271A4010 T 175 225 270 +10% 450 0.80 400 100

Design and specifications are each subject to change without notice.
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Sensitive Components

GRACE

KRMV1210HB271A801101T 175 225 270 +10% 450 0.80 800 100
KRMVI1210HB331A101101T 200 260 330 +10% 705 0.60 100 50
KRMVI1210HB331A201010T 200 260 330 +10% 705 0.60 200 50
KRMVI1210HB361A10110JT 230 280 360 +10% 595 0.60 100 50
KRMVI1210HB391A101101T 250 300 390 +10% 650 0.60 100 50
KRMV1210HB391A2010000T 250 310 390 +10% 650 0.80 200 90
KRMVI1210HB431A1010003T 275 350 430 +10% 705 0.80 100 80
KRMVI1210HB431A201000T 275 350 430 +10% 705 0.80 200 80
KRMV1210HB431A501C1 T 275 350 430 +10% 705 0.80 500 80
KRMV1210HB471A151000T 300 380 470 +10% 775 0.80 150 80
KRMV1210HB471A2010 0T 300 380 470 +10% 775 0.80 200 80
KRMV1210HB471A5010101T 300 380 470 +10% 775 0.80 500 80
KRMVI1210HB511A101011T 320 420 510 +10% 850 0.80 100 70
KRMV1210HB511A3510101T 320 420 510 +10% 850 0.80 350 70
KRMV1210HB561A5000101T 350 460 560 +10% 925 0.80 50 60
KRMVI1210HB561A101101T 350 460 560 +10% 925 0.80 100 60
1812-4840 Type
Peak
D Max.Working Breakdown Clamping Transient current / Typical
voltage voltage voltage energy Surge voltage capacitance
Test Condition AC DC @1mA DC 8203 10/1000 v s 81201/ (12150 @ 1KHz
@1A Bs,2Q)
Units Vrms Ve Vs Ve Er I, /Ve C
Symbol Volts Volts Volts Volts Joules Amps /Volts pF
KRMV1812HB271A40111T 175 225 270 +10% 450 0.90 400 100
KRMV1812HB271A10201T 175 225 270 +10% 450 0.90 1000 100
KRMV1812HB271A2021C1T 175 225 270 +10% 450 0.90 2000 100
KRMV1812HB431A40111T 275 350 430 +10% 705 0.90 400 80
KRMV1812HB431A80111T 275 350 430 +10% 705 0.90 800 80
KRMV1812HB431A102101T 275 350 430 +10% 705 0.90 1000 80
KRMV1812HB471A401101T 300 380 470 +10% 775 0.90 400 60
KRMV1812HB471A80111T 300 380 470 +10% 775 0.90 800 60
KRMV1812HB471A102101T 300 380 470 +10% 775 0.90 1000 60
KRMV1812HB511A401101T 320 420 510 +10% 850 0.90 400 50
KRMV1812HB511A8011 1T 320 420 510 +10% 850 0.90 800 50
KRMV1812HB561A40111T 350 460 560 +10% 925 0.90 400 50
KRMV1812HB561A80111T 350 460 560 +10% 925 0.90 800 50
KRMV2220HB431A70110T 275 350 430 +10% 710 2.00 700 380
KRMV2220HB431A80111T 275 350 430 +10% 710 2.00 800 380
KRMV2220HB431A10210T 275 350 430 +10% 710 2.00 1000 380
KRMV2220HB471A7010 0T 300 380 470 +10% 775 2.00 700 250
KRMV2220HB471A801C 1T 300 380 470 +10% 775 2.00 800 250
Design and specifications are each subject to change without notice.
Ask factory for the current technical specifications before purchase and/or use.
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KRMV2220HB471A10200 00T 300 380 470 +10% 775 2.00 1000 250
KRMV2220HB471A1820001T 300 380 470 +10% 775 2.00 1800 250
KRMV2220HB511A80121 0T 320 420 510 +10% 850 1.00 800 180
KRMV2220HB561A801C1 1T 350 460 560 +10% 925 1.00 800 120
KRMV2220HB681A501C0 1T 420 560 680 +10% 1120 1.00 500 160
KRMV3220HB121A5010 0T 75 100 120 +10% 200 3.00 500 450
KRMV3220HB241A501C0 0T 150 200 240 +10% 360 3.00 500 300
KRMV3220HB271A501C0 0T 175 225 270 +10% 380 3.00 500 250
KRMV3220HB391A501C0 0T 250 300 390 +10% 650 3.00 500 120
KRMV3220HB431A5020 0T 275 350 430 +10% 710 4.50 500 100
KRMV3220HB471A501C0 0T 300 380 470 +10% 775 5.00 500 80
KRMV3225HB431A5020 0T 275 350 430 +10% 710 4.50 500 100
KRMV3225HB471A5010 0T 300 380 470 +10% 775 5.00 500 80
KRMV4032HB121A50100T 75 100 120 +10% 200 5.00 500 500
KRMV4032HB391A50100T 250 300 390 +10% 650 5.00 500 200
KRMV4032HB431A50100T 275 350 430 +10% 710 5.00 500 160
KRMV4032HB471A5010 0T 300 380 470 +10% 775 5.00 500 135
KRMV4840HB121A50100T 75 100 120 +10% 200 5.00 500 350
KRMV4840HB391A50111T 250 300 390 +10% 650 5.00 500 320
KRMV4840HB431A451101T 275 350 430 +10% 710 5.00 450 180
KRMV4840HB471A451101T 300 380 470 +10% 775 5.00 450 150

Taping and Packing

Tape and reel packing according to IEC 60286-3.

— T~ .
Size (EIA/JIS) A QT;::;(::I)
L 0604/1610 3,000
0806/2016 2,000
1206/3216 2,000
178 +2mm
1210/3225 1,500
1812/4532 1,000/500
" i | 2220/5650 1,000/500
< - >
400mm Min.
Blank Portions |‘ Chip Cavity | Blank Portions | Leader
Wr | 100mm Min. i -
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For Surge protection - High Energy

High energy and strong capability of voltage surge suppression
Operating temperature from -55 °C to 125°C

Excellent clamping ratio and quick response time(<1ns)
100% Pb free, RoHS

m  Suppression of inductive switching or other transient events such as surge voltage
= Lightning protection and voltage surge suppression for security system, base station
m  Replacement of larger surface mount TVS Zeners in many applications

KRMV 1812 E D 650 A202 A A001 T
@ @ ® @ ® @ ®
i Chip size .
) Series ) (EIA) ® Series code @ Type of voltage

D DC working voltage

GRACE 0805. 1206+ 1210+ 1812, 2220 E High Energy A AC working voltage
Multilayer Chip Varistors
B Breakdown
voltage
® ® Peak t @ internal code Customer
Voltage values eak surge curren identification code
5R5 5.5V A800 80A
A001
650 65V A151 150A A
101 100V A202 2000A
Packaging
style
T Tape
B Bulk

Design and specifications are each subject to change without notice.
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No. Name

® Semiconductive ceramics
® Internal electrode

® Ag
@ Terminal electrode Ni
® Sn

Size (EIA/JIS) | L (mm) W (mm) H (mm) L1 (mm)
0805/2012 2.001+0.20 1.20%+0.20 0.85+0.20 0.40+0.20
1206/3216 3.201£0.20 1.60£0.20 1.60 Max. 0.4010.30
1210/3225 3.201+0.20 2.501+0.20 3.20 Max. 0.40+0.30
1812/4532 4.5010.20 3.201£0.20 3.20 Max. 0.501+0.30
2220/5650 5.601+0.20 5.001+0.20 3.50 Max. 0.8010.30
3220/8050 8.00+£0.30 5.001+0.20 3.60 Max. 0.80+0.30

0805-1206 Type

Max.Working Breakdown Clamping Transient Peak Typical
Part Number
voltage voltage voltage energy current | capacitance
820 us
Test Condition AC DC @1mA DC @1A 10/1000 1 s 820 s @ 1KHz
Units Vrms Vbc Vs Ve Er I, C
Symbol Volts Volts Volts Volts Joules Amps pF
KRMV0805ED3R3A12100T 2.5 33 5 T15% 12 0.10 120 800

Design and specifications are each subject to change without notice.
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KRMV0805ED5R5A1211 1T 4 5.5 8 +15% 18 0.10 120 850
KRMV0805EDI9R0A10101T 6 9 12 *15% 20 0.10 100 900
KRMV0805ED140A10100T 11 14 19 *15% 30 0.10 100 800
KRMV0805ED180A101210T 14 18 24 *15% 39 0.20 100 600
KRMV0805ED220A10110T 17 22 27 +10% 44 0.20 100 520
KRMV0805ED260A1011T 20 26 33 +10% 54 0.20 100 450
KRMV0805ED300A10110T 25 30 39 +10% 65 0.20 100 400
KRMV0805ED380A10111T 30 38 47 +10% 77 0.20 100 330
KRMV0805ED450A10100T 35 45 56 +10% 920 0.20 100 230
KRMV0805ED560A10100T 40 56 68 +10% 120 0.20 100 120
KRMV0805ED650A10111T 50 65 82 +10% 135 0.20 100 350
KRMV0805ED850A8001 1T 60 85 100 +10% 165 0.20 80 300
KRMV0805ED101A80011T 75 100 120 +10% 250 0.20 80 250
KRMV1206ED3R3A50100T 2.5 33 5 *15% 12 0.20 500 900
KRMV1206ED5SR5A50100T 4 5.5 8 *15% 18 0.20 500 1500
KRMV1206ED9R0AS011T 6 9 12 *15% 20 0.30 500 1300
KRMV1206ED140A501010T 11 14 19 *15% 30 0.40 500 1200
KRMV1206ED180A50110T 14 18 24 +15% 39 0.40 500 1000
KRMV1206ED220A501010T 17 22 27 +10% 44 0.40 500 1000
KRMV1206ED260A501000T 20 26 33 +10% 54 0.50 500 990
KRMV1206ED300A501000T 25 30 39 +10% 65 0.50 500 950
KRMV1206ED380A50100T 30 38 47 +10% 77 0.50 500 880
KRMV1206ED450A501 11T 35 45 56 +10% 90 0.50 500 500
KRMV1206ED560A501 11T 40 56 68 +10% 120 0.50 500 400
KRMV1206ED650A501 11T 50 65 82 +10% 135 0.50 500 350
KRMV1206ED850A5011 0T 60 85 100 +10% 165 0.50 500 300
KRMV1206ED101A50100T 75 100 120 +10% 250 0.50 500 250

1210-3220 Type

RV Max.Working Breakdown Clamping Transient Peak Typical
voltage voltage voltage energy current | capacitance
Test Condition AC DC @1mA DC 8/21: : 10/1000 v s 8/20us @ 1KHz
Units Vrms Vbc Vs Ve Er I, C
Symbol Volts Volts Volts Volts Joules Amps pF
KRMVI1210ED5R6A15201T 4 5.6 8 +15% 15.5 1.50 1500 1600
KRMVI1210ED8ROA15211T 6 8 12 +15% 25 1.50 1500 1600
KRMVI1210ED140A152101T 11 14 19 +15% 35 1.50 1500 1500
KRMVI1210ED180A15211T 14 18 24 +15% 39 1.50 1500 1500
KRMVI1210ED220A152101T 17 22 27 +10% 45 1.50 1500 1500
KRMVI1210ED260A15211T 20 26 33 +10% 54 1.50 1500 1400
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KRMV1210ED300A15211T 25 30 39 +10% 65 1.50 1500 1300
KRMV1210ED330A152000T 28 33 45 +10% 72 1.50 1500 900

KRMV1210ED380A15200T 30 38 47 +10% 77 1.50 1500 600

KRMV1210ED450A152000T 35 45 56 +10% 90 1.50 1500 500

KRMV1210ED560A15210T 40 56 68 +10% 110 1.50 1500 450

KRMV1210ED650A152010T 50 65 82 +10% 135 1.50 1500 400

KRMV1210ED850A10210T 60 85 100 +10% 165 1.50 1000 300

KRMV1210ED101A102000T 75 100 120 +10% 250 1.50 1000 220

KRMV1210ED121A102000T 95 120 150 +10% 290 1.50 1000 220

KRMV1812ED5R6A252000T 4 5.6 8 +15% 15 2.50 2500 1500
KRMV1812EDS8ROA25211T 6 8 12 +15% 20 2.50 2500 1300
KRMV1812ED120A25211T 9 12 15 +15% 26 2.50 2500 1200
KRMV1812ED140A25211T 11 14 19 +15% 30 2.50 2500 1200
KRMV1812ED180A25210T 14 18 24 +15% 35 2.50 2500 1600
KRMV1812ED220A252000T 17 22 27 +10% 45 1.50 2500 1550
KRMV1812ED260A252010T 20 26 33 +10% 45 1.00 2500 1500
KRMV1812ED300A222000T 25 30 39 +10% 65 1.00 2200 1400
KRMV1812ED380A222000T 30 38 47 +10% 77 1.00 2200 1300
KRMV1812ED450A20200T 35 45 56 +10% 90 1.00 2000 1200
KRMV1812ED560A202000T 40 56 68 +10% 110 2.00 2000 1100
KRMV1812ED650A202000T 50 65 82 +10% 135 2.00 2000 1000
KRMV1812ED850A152000T 60 85 100 +10% 160 2.00 1500 900

KRMV1812ED101A15211T 75 100 120 +10% 250 2.50 1500 800

KRMV2220ED5R6A80211T 4 5.6 8 +15% 15.5 2.00 8000 18000
KRMV2220ED140A80211T 11 14 19 +15% 30 5.40 8000 4000
KRMV2220ED180A80210T 14 18 24 +15% 39 5.80 8000 4000
KRMV2220ED220A80210T 18 22 27 +10% 45 7.20 8000 3500
KRMV2220ED260A8021T 20 26 33 +10% 54 7.80 8000 3500
KRMV2220ED300A80210T 25 30 39 +10% 65 9.60 8000 3000
KRMV2220ED380A8021T 30 38 47 +10% 77 12.0 8000 2500
KRMV2220ED450A80210T 35 45 56 +10% 85 12.0 8000 2000
KRMV2220ED560A802010T 40 56 68 +10% 110 8.80 8000 2000
KRMV2220ED650A602000T 50 65 82 +10% 135 5.60 6000 2000
KRMV2220ED850A602000T 60 85 100 +10% 160 5.00 6000 1000
KRMV2220ED101A45211T 75 100 120 +10% 200 4.50 4500 1000
KRMV3220ED180A20211T 13 18 24 +15% 58 5.5 2000 21000
KRMV3220ED200A20211T 14 20 27 +10% 65 5.5 2000 19500
KRMV3220ED240A202000T 17 24 33 +10% 79 5.5 2000 18000
KRMV3220ED280A20210T 20 28 39 +10% 94 5.5 2000 15000
KRMV3220ED300A20200T 21 30 40 +10% 97 5.5 2000 12000
KRMV3220ED350A20200T 25 35 47 +10% 113 5.5 2000 10500

Design and specifications are each subject to change without notice.
Ask factory for the current technical specifications before purchase and/or use.
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KRMV3220ED380A20211T 27 38 52 +10% 125 5.5 2000 9000
KRMV3220ED420A202001T 30 42 56 +10% 135 5.5 2000 8250
KRMV3220ED500A20211T 35 50 68 +10% 165 5.5 2000 7500
KRMV3220ED560A20211T 40 56 75 +10% 181 5.5 2000 7500
KRMV3220ED600A2021C1T 42 60 82 +10% 198 5.5 2000 6750
KRMV3220ED680A2021C1T 48 68 90 +10% 218 5.5 2000 6000
KRMV3220ED750A20200T 53 75 100 +10% 242 5.5 2000 5700
Taping and Packing
Tape and reel packing according to IEC 60286-3.
Size (EIA/JIS) A Quantity(Pes)
7777777777777777777777777777777777777 Tape & reel
r 0805/2012 4,000/3,000
0. 1206/3216 3,000/2,000
1210/3225 178 +2mm 3,000/1,500
1812/4532 3,000/1,000/500
’ | L 2220/5650 1,000/500
< - >
400mm Min.
Blank Portions |‘ Chip Cavity Blank Portions Leader

|

- |-

160mm Min. |‘

100mm Min.

ﬂ
s
b
@
9
¢
s
_é.
:
¢
&

o-B/0e88 8884860

1

hee

o

Direction of Feed ——»

Design and specifications are each subject to change without notice.
Ask factory for the current technical specifications before purchase and/or use.
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For ESD protection

- Ultra-low capacitance

Excellent ESD clamping & Small Insertion Loss

Operating temperature from -55 °C to 125°C
High transient current capability, Fastest response time

Capacitance is designed to ultra-low value, which can be efficiently suitable to high speed data line
100% Pb free, RoHS

m  CMOS and MOSFET protection from ESD
m  Computer ESD and I/O protection
@ Telecommunication transient protection- USB2.0. 3.0 port, IEEE-1394, RF module, Antenna circuit, high speed Protocol Etc.

KESD 0603 U D 5R0 COR15 A A001 T
@ @ ® @ ® @ ®
. Chip size .
©) Series ® ® Series code @ Type of voltage
(EIA)
GRACE 0402
Ultra-low .
Polymer ESD ] D DC working voltage
capacitance
Suppressors 0603
Typical . Customer
t I cod ®
® el el ® Capacitance internal code ® identification code
@1MHZ
5R0 5.0V
A A001
COR15 0.15 pF
300 30v
Packagin
® ging
style
T Tape
B Bulk
Design and specifications are each subject to change without notice.
Ask factory for the current technical specifications before purchase and/or use.
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No. Name

@ Alumina plate

® Internal electrode

® ESD absorbent

@ Protective coating

® Ag
® Terminal electrode Ni
@ Sn

Size (EIA/JIS) | L (mm) W (mm) H (mm) L1 (mm)
0402/1005 1.00+0.10 0.5010.10 0.4010.10 0.2010.10
0603/1608 1.60+0.20 0.80+0.20 0.55+0.10 0.40+0.20

Design and specifications are each subject to change without notice.
Ask factory for the current technical specifications before purchase and/or use.
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Electrical Characteristics

Max.Working Trigger Clamping
Part Number capacitance | Attenuation | ESD Capability
voltage voltage voltage
Test Condition DC ESD ESD @ 1MHz @ 10GHz
Direct
Units Vic Vr Ve C dB Discharge
Symbol Volts Volts Volts pF IL
KESD0402UD5SROCOR15L1IT 5V 200V 86V 0.15pf -0.3dB 8kYV, contact
KESD0402UD120COR151 T 12V 300V 100V 0.15pf -0.3dB 8kYV, contact
KESD0603UD5SROCORISCICIT 5v 200V 86V 0.15pf -0.3dB 8kYV, contact
KESD0603UD300COR151T 30V 300V 100V 0.15pf -0.3dB 8kYV, contact
Taping and Packing
Tape and reel packing according to IEC 60286-3.
e
Quantity(Pcs)
Size (EIA/JIS) A
" Tape & reel
0402/1005 10,000
| S 178+ 2mm
0603/1608 5,000
I
A
400mm Min.
Blank Portions | Chip Cavity Blank Portions Leader

o

-

160mm Min. |1

100mm Min.

ﬂ
o
o
©
@
o
o
o
©
©
o

8-8/8888-8-B/8-8-8-

A ]

.-EI-.-B-.

o

Direction of Feed ———»

Design and specifications are each subject to change without notice.
Ask factory for the current technical specifications before purchase and/or use.
Please contact our sales representatives or product engineer when you didn't find the suitable product in this catalogue.
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For ESD protection - Extra-low capacitance

Excellent ESD clamping & Small Insertion Loss

Operating temperature from -55 °C to 125°C

Capacitance is designed to Extra-low value, which can be efficiently suitable to high speed data line

[ |
[ |
Very low leakage current, Fastest response time
[ |
m  100% Pb free, RoHS

m  CMOS and MOSFET protection from ESD
m  Computer ESD and I/O protection
B Telecommunication transient protection- USB2.0. 3.0 port, IEEE-1394, RF module, Antenna circuit, high speed Protocol Etc.

KESD 0603 E D 5R0 COR15 A A001 T
@ ® ® ® ® ® @
. Chip size .
@© Series @ ® Series code @ Type of voltage
(EIA)
0201
GRACE
Extra-low .
Polymer ESD 0402 E . D DC working voltage
s ressors capacitance
upp 0603
Typical @ . Customer
t I cod ®
® Voltage values Capacitance internal code ® identification code
@1MHZ
5R0 5.0V
A
COR15 0.15 pF A001
300 30v
Packaging
style
T Tape
B Bulk

Design and specifications are each subject to change without notice.
Ask factory for the current technical specifications before purchase and/or use.
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Sensitive Components

Name

Epoxy resin composite

Connecting electrode (Cu)

ESD absorbent

Internal electrode(Cu)

Terminal electrode Ni

Q®e e e e e|f

i L I
w a H
_______ i : —— ! E— R RO A
1
b
Size (EIA/JIS) L (mm) W (mm) H (mm) a (mm) b (mm)
0201/0603 0.60+0.10 0.30%0.05 0.30+0.05 0.27+0.05 0.240.05
0402/1005 1.10+0.10 0.55+0.10 0.35+0.10 0.45+0.05 0.310.05
0603/1608 1.60+0.15 0.80+0.15 0.50+0.10 0.75+0.05 0.510.05

Design and specifications are each subject to change without notice.
Ask factory for the current technical specifications before purchase and/or use.
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Electrical Characteristics

Part Number Max.Working Trigger Clamping capacitance ESD Capability
voltage voltage voltage
Test Condition DC ESD ESD @ 1MHz
Units Vbe Vi Ve C Direct Discharge
Symbol Volts Volts Volts pF

KESD0201ED5ROCOROSICIT 5V 350V 35v 0.05pf 8KV, contact
KESD0201ED120COR051T 12V 350V 35v 0.05pf 8kV, contact
KESDO0201ED300CORO510IT 30v 350V 35v 0.05pf 8KV, contact
KESD0402EDSROCOROSCICIT 5V 350V 35v 0.05pf 8KV, contact
KESD0402ED120CORO51 T 12v 350V 35v 0.05pf 8KV, contact
KESD0402ED300CORO511T 30v 350V 35v 0.05pf 8kYV, contact
KESD0603ED5SROCORO5I1T 5V 350V 35v 0.05pf 8KV, contact
KESD0603ED120CORO5L1IT 12v 350V 35v 0.05pf 8KV, contact
KESD0603ED300COROSCI 1T 30v 350V 35v 0.05pf 8kYV, contact

Taping and Packing

Tape and reel packing according to IEC 60286-3.

—
Quantity(Pcs)
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Size (EIA/JIS) A
T Tape & reel
0201/0603 15,000
0402/1005 178+2mm 10,000
0603/1608 5,000
|
A
400mm Min.
Blank Portions | Chip Cavity Blank Portions Leader
160mm Min. | 100mm Min.

ﬂ
o
o
©
@
o
o
&
©
o
&

o

Direction of Feed ——»

C-8/0e 888 -8{/8-8-5-(\8&

1

Design and specifications are each subject to change without notice.
Ask factory for the current technical specifications before purchase and/or use.
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For Signal lines - General Use

Multilayer Chip Ferrite Beads with nickel barrier termination (AgNiSn)
Operating temperature from -55 °C to 125°C

Suitable reflow and wave soldering

100% Pb free, RoHS

= Noise removal for mobile devices such as smartphones and tablet terminals, and various modules.
 Noise removal for PCs and recorders, household appliances such as STBs, smart grids, and industrial equipment.

KRFB 0402 G 102 A R10 A A001 T
® ® ® ® ® ® ®
©) Product Code @ Dimensions ® Series Code @ Nominal Impedance
(EIA) (Q)
GRACE 300 30
0201, 0402, 0603, 0805.
Multilayer Chip Ferrite 1206 G General Use 101 100
Beads 102 1000
® | Material Code Rated Curent ® internal code Customer identification
(A) code
RO5 0.05
A.B.C.D R10 0.10 A A001
1R5 1.5
Packaging
style
T Tape
B Bulk

No. Name

@ Body

® Internal electrode

® Ag

@ Terminal electrode Ni
® © @ ® Sn

Design and specifications are each subject to change without notice.
Ask factory for the current technical specifications before purchase and/or use.
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Dimensions

Size (EIA/JIS) L (imm) W (mm) H (mm) L1 (mm)

0201/0603 0.601-0.05 0.3040.05 0.3010.05 0.1540.05

( - 0402/1005 1.004+0.15 0.50+0.15 0.5010.15 0.25+0.10

L 0603/1608 1.60%0.15 0.80+0.15 0.80+0.15 0.30£0.20

0805/2012 2.00+0.20 1.20+0.20 0.85+0.20 0.50+0.30

1206/3216 3.20+0.20 1.60+0.20 1.204+0.20 0.50+0.30

Electrical Characteristics
0201 Type
PPV Impedance T Test Frequency RDC Rated current
(Q) (MHz) (Q) max (mA) Max
KRFB0201G600AR2011T 60 +25% 100 0.40 200
KRFB0201G750AR2011T 75 +25% 100 0.40 200
KRFB0201G800AR2011T 80 +25% 100 0.60 200
KRFB0201G121AR2010IT 120 +25% 100 0.80 200
KRFB0201G241AR20100T 240 +25% 100 1.00 200
KRFB0201G471AR2011T 470 +25% 100 1.40 200
KRFB0201G601AR20100T 600 +25% 100 1.70 200
KRFB0201G102AR1011T 1000 +25% 100 2.50 100
KRFB0201G100CR50100T 10 +50Q 100 0.10 500
KRFB0201G700CR2010T 70 +25% 100 0.40 200
KRFB0201G800CR2011T 80 +25% 100 0.40 200
KRFB0201G121CR2011T 120 +25% 100 0.50 200
KRFB0201G241CR20100T 240 +25% 100 0.80 200
KRFB0201G601CR1011T 600 +25% 100 1.50 100
KRFB0201G102CR101T 1000 +25% 100 2.50 100
0402 Type
D T Impedance s Test Frequency RDC Rated current
(Q) (MHZ) (Q) max (mA) Max

KRFB0402G100AR5011T 10 +5Q 100 0.05 500
KRFB0402G310AR30101T 31 +25% 100 0.20 300
KRFB0402G600AR2010T 60 +25% 100 0.30 200
KRFB0402G800AR2011T 80 +25% 100 0.35 200
KRFB0402G121AR20101T 120 +25% 100 0.40 200

Design and specifications are each subject to change without notice.
Ask factory for the current technical specifications before purchase and/or use.
Please contact our sales representatives or product engineer when you didn't find the suitable product in this catalogue.
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KRFB0402G221AR150101T 220 +25% 100 0.45 150
KRFB0402G301AR10100T 300 +25% 100 0.50 100
KRFB0402G421AR10011T 420 +25% 100 0.60 100
KRFB0402G501AR10000T 500 +25% 100 0.80 100
KRFB0402G601AR10C100T 600 +25% 100 0.90 100
KRFB0402G751AR10000T 750 +25% 100 1.00 100
KRFB0402G102AR1010T 1000 +25% 100 1.20 100
KRFB0402G152AR10011T 1500 +25% 100 1.60 100
KRFB0402G182AR05100T 1800 +25% 100 2.00 50
KRFB0402G800BR200I 1T 80 +25% 100 0.35 200
KRFB0402G121BR2000T 120 +25% 100 0.40 200
KRFB0402G241BR20001T 240 +25% 100 0.50 200
KRFB0402G601BR200I 1T 600 +25% 100 0.90 100
KRFB0402G100CR5010T 10 _+ Q 100 0.05 500
KRFB0402G300CR3010T 30 +25% 100 0.20 300
KRFB0402G700CR2011T 70 +25% 100 0.30 200
KRFB0402G121CR2010OT 120 +25% 100 0.40 200
KRFB0402G221CR1010T 220 +25% 100 0.50 100
KRFB0402G301CR1010OT 300 +25% 100 0.60 100
KRFB0402G421CR1011T 420 +25% 100 0.80 100
KRFB0402G601CR1010T 600 +25% 100 0.90 100
KRFB0402G102CR1001T 1000 +25% 100 1.20 100
0603 Type
PPV Impedance T Test Frequency RDC Rated current
Q) (MHZ) (Q) max (mA) Max

KRFB0603G100A2ROCICIT 10 _+ Q 100 0.05 2000
KRFB0603G300A2R0CICIT 30 +25% 100 0.05 2000
KRFB0603G600AR50101T 60 +25% 100 0.10 500
KRFB0603G800AR4011T 80 +25% 100 0.15 400
KRFB0603G101AR3010T 100 +25% 100 0.20 300
KRFB0603G121AR3010T 120 +25% 100 0.20 300
KRFB0603G221AR3011T 220 +25% 100 0.30 300
KRFB0603G301AR20100T 300 +25% 100 0.35 200
KRFB0603G471AR2011T 470 +25% 100 0.45 200
KRFB0603G601AR20100T 600 +25% 100 0.45 200
KRFB0603G751AR2011T 750 +25% 100 0.50 200
KRFB0603G102AR2010T 1000 +25% 100 0.60 200

Design and specifications are each subject to change without notice.
Ask factory for the current technical specifications before purchase and/or use.
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KRFB0603G152AR1510T 1500 +25% 100 0.70 150
KRFB0603G182AR1011T 1800 +25% 100 0.90 100
KRFB0603G202AR1011T 2000 +25% 100 1.20 100
KRFB0603G222AR10C100T 2200 +25% 100 1.20 100
KRFB0603G252AR10C11T 2500 +25% 100 1.20 100
KRFB0603G121BR30000T 120 +25% 100 0.20 300
KRFB0603G181BR3011T 180 +25% 100 0.30 300
KRFB0603G601BR30C11T 600 +25% 100 0.45 200
KRFB0603G102BR3001T 1000 +25% 100 0.60 200
KRFB0603G100C2ROIOT 10 +5Q 100 0.05 2000
KRFB0603G300C2ROCICIT 30 +25% 100 0.05 2000
KRFB0603G600CR5011T 60 +25% 100 0.10 500
KRFB0603G121CR3010T 120 +25% 100 0.20 300
KRFB0603G221CR3010T 220 +25% 100 0.30 300
KRFB0603G301CR2011T 300 +25% 100 0.35 200
KRFB0603G471CR2010T 470 +25% 100 0.40 200
KRFB0603G601CR20100T 600 +25% 100 0.50 200
KRFB0603G102CR2010T 1000 +25% 100 0.60 200
0805 Type
PPV Impedance T Test Frequency RDC Rated current
(Q) (MHZ) (Q) max (mA) Max
KRFB0805G070A2R010OT 7 I Q 100 0.04 2000
KRFB0805G190A2R0C1IT 19 +25% 100 0.04 2000
KRFB0805G300A1R510T 30 +25% 100 0.05 1500
KRFB0805G800A1ROCICIT 80 +25% 100 0.10 1000
KRFB0805G121AR8010T 120 +25% 100 0.15 800
KRFB0805G181AR7011T 180 +25% 100 0.18 700
KRFB0805G221AR6010T 220 +25% 100 0.20 600
KRFB0805G301AR5011T 300 +25% 100 0.20 500
KRFB0805G421AR5011T 420 +25% 100 0.30 500
KRFB0805G501AR5010T 500 +25% 100 0.30 500
KRFB0805G601AR5011T 600 +25% 100 0.30 500
KRFB0805G751AR50100T 750 +25% 100 0.35 500
KRFB0805G102AR5011T 1000 +25% 100 0.35 500
KRFB0805G152AR5010T 1500 +25% 100 0.40 500
KRFB0805G202AR5010T 2000 +25% 100 0.50 500
KRFB0805G252AR2011T 2500 +25% 100 0.70 200

Design and specifications are each subject to change without notice.
Ask factory for the current technical specifications before purchase and/or use.
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KRFB0805G800B1ROILIT 80 +25% 100 0.10 1000
KRFB0805G181BR601IT 180 +25% 100 0.20 600
KRFB0805G301BR501T 300 +25% 100 0.20 500
KRFB0805G501BR501LIT 500 +25% 100 0.30 500
KRFB0805G601BR501LIT 600 +25% 100 0.30 500
KRFB0805G102BR50C1CIT 1000 +25% 100 0.35 500
KRFB0805G100C2R210T 10 +5Q 100 0.04 2200
KRFB0805G170C2ROLICIT 17 +25% 100 0.04 2000
KRFB0805G300CIRS1IT 30 +25% 100 0.05 1500
KRFB0805G700C1R0CICIT 70 +25% 100 0.10 1000
KRFB0805G121CR801C1T 120 +25% 100 0.15 800
KRFB0805G221CR60LIIT 220 +25% 100 0.20 600
KRFB0805G301CR501IT 300 +25% 100 0.20 500
KRFB0805G421CR5011T 420 +25% 100 0.25 500
KRFB0805G601CR501C1T 600 +25% 100 0.30 500
KRFB0805G102CR501IT 1000 +25% 100 0.40 500
1206 Type
Impedance Test Frequency RDC Rated current
Part Number Tolerance
(Q) (MHZ) (Q) max (mA) Max
KRFB1206G000A2R21CIT 0 +15Q 100 0.03 2200
KRFB1206G310A2R0C1CIT 31 +25% 100 0.05 2000
KRFB1206G600A1ROLICIT 60 +25% 100 0.10 1000
KRFB1206G301AR6011T 300 +25% 100 0.20 600
Typical Characteristic Curve
KRFB0201G600AR2011T KRFB0201G750AR2011T KRFB0201G800AR2011T
n: n: 200 m:
140 U R 180 SR 180 4
E120 B Emo / \‘\ o E 160 mx
5 5 /TR S 140
100 i) / \ S
® y 120 / \ g 20
= £ 100 \\ € 100
T 60 T o / \ T a0
o o 7 o
E x E / E
- T a0 40
2 2 b 2
0 0 = | 0 .
™ 10M 100M 16 106 M 10M 100M 16 106 M 10M 16 106
Frequency [Hz] Frequency [Hz] Frequency [Hz]
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KRFB0201G121AR2011T
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Design and specifications are each subject to change without notice.
Ask factory for the current technical specifications before purchase and/or use.

Please contact our sales representatives or product engineer when you didn't find the suitable product in this catalogue.
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Design and specifications are each subject to change without notice.

Ask factory for the current technical specifications before purchase and/or use.

Please contact our sales representatives or product engineer when you didn't find the suitable product in this catalogue.
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Design and specifications are each subject to change without notice.
Ask factory for the current technical specifications before purchase and/or use.

Please contact our sales representatives or product engineer when you didn't find the suitable product in this catalogue.
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Design and specifications are each subject to change without notice.
Ask factory for the current technical specifications before purchase and/or use.
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Design and specifications are each subject to change without notice.
Ask factory for the current technical specifications before purchase and/or use.
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Design and specifications are each subject to change without notice.
Ask factory for the current technical specifications before purchase and/or use.

Please contact our sales representatives or product engineer when you didn't find the suitable product in this catalogue.
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Taping and Packing

Tape and reel packing according to IEC 60286-3.

—
Quantity(Pcs)
size (EIA/JIS) A
Tape & reel
N 0201/0603 15,000
0o 0402/1005 10,000
0603/1608 178 +2mm 4,000
0805/2012 4,000
I
< > 1206/3216 3,000
A
400mm Min.
Blank Portions | Chip Cavity Blank Portions Leader
160mm Min. | 100mm Min.

ﬂ
o
6
©
@
o
o
&
®
@
&

oofaeeeeolieooaa] \

Direction of Feed ———»

Design and specifications are each subject to change without notice.
Ask factory for the current technical specifications before purchase and/or use.
Please contact our sales representatives or product engineer when you didn't find the suitable product in this catalogue. Page 86 of 136



For Signal lines =

High speed

Various frequency characteristics with 4 materials of different features for countermeasures against everything from
general signals to high-speed signals.

Multilayer Chip Ferrite Beads with nickel barrier termination (AgNiSn) .

Operating temperature from -55 °C to 125°C .
100% Pb free, RoHS .

= Noise removal for mobile devices such as smartphones and tablet terminals, and various modules.

= Noise removal for PCs and recorders, household appliances such as STBs, smart grids, and industrial equipment.

KRFB 0402 S 100 D R30 A001 T
® ® ® ® ® ®
Dimensions . Nominal Impedance
Series Code
® Product Code ® (LXW) (mm) ® i ® ()
GRACE 100 10
Multilayer Chip Ferrite 0201, 0402, 0603, 0805 S High speed
Beads 121 120
® Material Code ® Rated Curent @ internal code Customer identification
(A) code
R30 0.3
D. E. F A A001
1RO 1.0
Packaging
®© style
T Tape
B Bulk

No. Name

©) Body

® Internal electrode

® Ag
@ Terminal electrode Ni
® Sn

® @ )

Design and specifications are each subject to change without notice.
Ask factory for the current technical specifications before purchase and/or use.
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GRACE

Dimensions
Size (EIA/JIS) L (mm) W (mm) H (mm) L1 (mm)
a 0201/0603 0.60+0.05 0.304-0.05 0.30+0.05 0.1540.05
0402/1005 1.00£0.15 0.5010.15 0.50+0.15 0.2510.10
0603/1608 1.60+0.15 0.801+0.15 0.80+0.15 0.3040.20
0805/2012 2.00£0.20 1.201+0.20 0.85£0.20 0.501+0.30
Electrical Characteristics
0201 Type
s T Impedance RSt Test Frequency RDC Rated current
(Q) (MHZ) (m Q) max (mA) Max
KRFB0201S330DR15C1C0T 33 +25% 100 0.85 150
KRFB0201S560DR101T 56 +25% 100 1.05 100
KRFB0201S800DR1010T 80 +25% 100 1.40 100
KRFB0201S100ER201C1T 10 +25% 100 0.25 200
KRFB0201S220ER20C11T 22 +25% 100 0.45 200
KRFB0201S330ER151OT 33 +25% 100 0.55 150
KRFB0201S470ER15C1T 47 +25% 100 0.70 150
KRFB0201S560ER101T 56 +25% 100 1.00 100
KRFB0201S800ER10C1IT 80 +25% 100 1.30 100
KRFB0201S121ER10C11T 120 +25% 100 1.50 100
KRFB0201S100FR3000T 10 +50Q 100 0.40 300
KRFB0201S220FR2001IT 22 +25% 100 0.50 200
KRFB0201S470FR20C1]T 47 +25% 100 0.70 200
KRFB0201S750FR20011T 75 +25% 100 1.00 200
KRFB0201S121FR10010JT 120 +25% 100 1.50 100
0402 Type
s e Impedance RSt Test Frequency RDC Rated current
(Q) (MHZ) (m Q) max (mA) Max
KRFB0402S050DR30000T 5 +50Q 100 0.10 300
KRFB0402S100DR3010T 10 +50Q 100 0.20 300
KRFB0402S330DR30000T 33 +25% 100 0.40 300
KRFB0402S050ER60C1 1T 5 +_ Q 100 0.15 600

Design and specifications are each subject to change without notice.
Ask factory for the current technical specifications before purchase and/or use.
Please contact our sales representatives or product engineer when you didn't find the suitable product in this catalogue.
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KRFB0402S300ER60L11T 30 +25% 100 0.15 600
KRFB0402S750ER60L11T 75 +25% 100 0.30 600
KRFB0402S121ER40101T 120 +25% 100 0.40 400
KRFB0402S221ER20101T 220 +25% 100 0.70 200
KRFB0402S750FR6001 1T 75 +25% 100 0.30 600
KRFB0402S121FR4001]T 120 +25% 100 0.40 400
KRFB0402S221FR20010JT 220 +25% 100 0.70 200
KRFB0402S301FR20C1]T 300 +25% 100 0.80 200
KRFB0402S421FR1500T 420 +25% 100 1.00 150
KRFB0402S601FR1000T 600 +25% 100 1.10 100
KRFB0402S102FR1000T 1000 +25% 100 1.20 100
KRFB0402S152FR10010IT 1500 +25% 100 1.40 100
KRFB0402S182FRO51LIT 1800 +25% 100 1.80 50
0603 Type
s e Impedance S Test Frequency RDC Rated current
(Q) (MHZ) (m Q) max (mA) Max

KRFB0603S050DR501 T 5 +5Q 100 0.20 500
KRFB0603S100DR501 0T 10 +5Q 100 0.25 500
KRFB0603S220DR501 0T 22 +25% 100 0.35 500
KRFB0603S470DR30010T 47 +25% 100 0.55 300
KRFB0603S750DR3010T 75 +25% 100 0.70 300
KRFB0603S121DR20IIT 120 +25% 100 0.90 200
KRFB0603S050ERS0LIIT 5 +_ Q 100 0.10 800
KRFB0603S220ER80C11T 22 +25% 100 0.20 800
KRFB0603S600ER601IT 60 +25% 100 0.30 600
KRFB0603S121ER60C1CIT 120 +25% 100 0.45 600
KRFB0603S221ER50C1CIT 220 +25% 100 0.55 500
KRFB0603S331ERS0CICIT 330 +25% 100 0.70 500
KRFB0603S471ER4011T 470 +25% 100 0.80 400
KRFB0603S601ER20C1IT 600 +25% 100 1.10 200
KRFB0603S102ER15C11T 1000 +25% 100 1.20 150
KRFB0603S121FR60L1LIT 120 +25% 100 0.40 600
KRFB0603S221FR500T 220 +25% 100 0.45 500
KRFB0603S331FR500001T 330 +25% 100 0.50 500
KRFB0603S421FR40011T 420 +25% 100 0.55 400
KRFB0603S471FR400001T 470 +25% 100 0.55 400
KRFB0603S601FR20011T 600 +25% 100 0.60 200
KRFB0603S102FR201IT 1000 +25% 100 0.80 200
KRFB0603S152FR20C1]T 1500 +25% 100 0.80 200

Design and specifications are each subject to change without notice.
Ask factory for the current technical specifications before purchase and/or use.
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KRFB0603S202FR2011T 2000 +25% 100 1.00 200
KRFB0603S222FR20C1JT 2200 +25% 100 1.00 200
KRFB0603S252FR2011T 2500 +25% 100 1.20 200
KRFB0603S272FR201IT 2700 +25% 100 1.40 200
0805 Type
Impedance Test Frequency RDC Rated current
Part Number Tolerance
(Q) (MHZ) (m Q) max (mA) Max
KRFB0805S050E1ROCICIT 5 +_ Q 100 0.07 1000
KRFB0805S600ERS0LI1LIT 60 +25% 100 0.20 800
KRFB0805S121ER60C1 1T 120 +25% 100 0.25 600
KRFB0805S221ER60LIIT 220 +25% 100 0.30 600
KRFB0805S421ER601 1T 420 +25% 100 0.40 600
KRFB0805S601ER60LILIT 600 +25% 100 0.45 600
KRFB0805S102ER501C1T 1000 +25% 100 0.50 500
KRFB0805S121FR60L1LIT 120 +25% 100 0.20 600
KRFB0805S221FR60C1C]T 220 +25% 100 0.25 600
KRFB0805S301FR60L1LIT 300 +25% 100 0.30 600
KRFB0805S601FR60C1C]T 600 +25% 100 0.35 600
KRFB0805S102FR500T 1000 +25% 100 0.40 500
KRFB0805S152FR201IT 1500 +25% 100 0.45 200
KRFB0805S222FR2000T 2200 +25% 100 0.60 200
KRFB0805S252FR20011T 2500 +25% 100 0.70 200
KRFB0805S272FR2000T 2700 +25% 100 0.80 200
Typical Characteristic Curve
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Taping and Packing

Tape and reel packing according to IEC 60286-3.

—_—
Quantity(Pcs)
Size (EIA/JIS) A
Tape & reel
0201/0603 15,000
0402/1005 10,000
178 £ 2mm
0603/1608 4,000
I 0805/2012 4,000
A
400mm Min.
Blank Portions | Chip Cavity Blank Portions Leader
160mm Min. | 100mm Min.

j
o
o
©
@
o
o
&
©
o
&

oofoeeee-alieoo\ea] \

Direction of Feed ———»

Design and specifications are each subject to change without notice.
Ask factory for the current technical specifications before purchase and/or use.
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For Signal and power lines - Large current

Excellent direct current characteristics and Large withstand current .
Multilayer Chip Ferrite Beads with nickel barrier termination (AgNiSn) .
Operating temperature from -55 °C to 125°C.

Suitable reflow and wave soldering.

100% Pb free, RoHS .

= Noise suppression for power line or large current signal of electric equipment such as communication equipment,
computers and LCD TVs.

KRFB 0402 L 100 A 1RO A A001 T
@ @ ® @ ® @ ®
® Product Code ® Dimensions ® Series Code @ Nominal Impedance
(EIA) (Q)
GRACE 100 10
0201, 0402, 0603. 0805.
Multilayer Chip Ferrite 1206. 1806 L Large current
Beads 121 120
Customer identification
® Material Code Rated Curent internal code
(A) code
R50 0.5
A.B. C 1RO 1.0 A A001
2R5 2.5
Packaging
®© style
T Tape
B Bulk

No. Name

@) Body

® Internal electrode

® Ag
@ Terminal electrode Ni
® Sn

® @ ©)

Design and specifications are each subject to change without notice.
Ask factory for the current technical specifications before purchase and/or use.
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GRACE

Dimensions

. Size (EIA/JIS) L (mm) W (mm) H (mm) L1 (mm)
A 0201/0603 0.60%0.05 0.30+0.05 0.30%0.05 0.15%0.05
0402/1005 1.00£0.15 0.50%0.15 0.50%0.15 0.25%0.10
0603/1608 1.60£0.15 0.80+0.15 0.80%0.15 0.30%+0.20
0805/2012 2.0040.20 1.2040.20 0.851+0.20 0.50+0.30
1206/3216 3.2010.20 1.60£0.20 0.85%0.20 0.50+0.30
1806/4516 4.50+0.20 1.6010.20 1.6010.20 0.50+0.30
Electrical Characteristics
0201 Type
Impedance Test Frequency RDC Rated current
Part Number Tolerance
(Q) (MHZ) (m Q) max (mA) Max
KRFB0201L600ARS0C1T 60 +25% 100 0.18 500
KRFB0201L800ARS0IIT 80 +25% 100 0.20 500
KRFB0201L121AR45000T 120 +25% 100 0.25 450
KRFB0201L241AR35010IT 240 +25% 100 0.41 350
KRFB0201L601AR25000T 600 +25% 100 1.00 250
KRFB0201L102AR201T 1000 +25% 100 1.40 200
KRFB0201L100C1ROCIOT 10 _+ Q 100 0.05 1000
KRFB0201L800CR500T 80 +25% 100 0.18 500
KRFB0201L121CR45101T 120 +25% 100 0.23 450
KRFB0201L241CR35000T 240 +25% 100 0.38 350
0402 Type
Impedance Test Frequency RDC Rated current
Part Number Tolerance
(2) (MHZ) (m Q) max (mA) Max
KRFB0402L100A1ROCIOT 10 : Q 100 0.05 1000
KRFB0402L100B1R8CICIT 10 _+ Q 100 0.02 1800
KRFB0402L700BR80ICIT 70 +25% 100 0.10 800
KRFB0402L121BR70C1CT 120 +25% 100 0.13 700
KRFB0402L221BR60CILIT 220 +25% 100 0.18 600
KRFB0402L601BR45C1C1T 600 +25% 100 0.34 450

Design and specifications are each subject to change without notice.
Ask factory for the current technical specifications before purchase and/or use.
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KRFB0402L700C1R21IT 70 +25% 100 0.10 1200
KRFB0402L121C1ROOIOT 120 +25% 100 0.12 1000
KRFB0402L.221CR801IT 220 +25% 100 0.18 800

KRFB0402L601CR45000T 600 +25% 100 0.34 450

0603 Type
Impedance Test Frequency RDC Rated current
Part Number Tolerance
€2)) (MHZ) (m Q) max (mA) Max

KRFB0603L300A3ROCIOT 30 +25% 100 0.03 3000
KRFB0603L600A2ROLICIT 60 +25% 100 0.08 2000
KRFB0603L750A1ROCIOT 75 +25% 100 0.15 1000
KRFB0603L121A1ROCIOIT 120 +25% 100 0.20 1000
KRFB0603L221A1ROCIOT 220 +25% 100 0.20 1000
KRFB0603L601ARS0ICIT 600 +25% 100 0.35 500

KRFB0603L600B1R41 1T 60 +25% 100 0.10 1400
KRFB0603L100C3ROCIOT 10 __'_ e 100 0.02 3000
KRFB0603L300C3ROCIOT 30 +25% 100 0.03 3000
KRFB0603L600C2R510T 60 +25% 100 0.04 2500
KRFB0603L121C2ROOIOT 120 +25% 100 0.05 2000
KRFB0603L.221C1R411T 220 +25% 100 0.10 1400
KRFB0603L331C1R200T 330 +25% 100 0.14 1200
KRFB0603L391C1ROLICIT 390 +25% 100 0.14 1000
KRFB0603L471C1ROCIOT 470 +25% 100 0.20 1000

0805 Type
Impedance Test Frequency RDC Rated current
Part Number Tolerance
(Q) (MHZ) (m Q) max (mA) Max

KRFB0805L390A4ROCICIT 39 +25% 100 0.02 4000
KRFB0805L800A3ROLIOIT 80 +25% 100 0.04 3000
KRFB0805L121A2R5000T 120 +25% 100 0.06 2500
KRFB0805L221A1R5IOIT 220 +25% 100 0.08 1500
KRFB0805L301A1R5OT 300 +25% 100 0.12 1500
KRFB0805L471AR8011T 470 +25% 100 0.25 800

KRFB0805L601AR80CI 1T 600 +25% 100 0.25 800

KRFB0805L300C3ROOICT 30 _+ Q 100 0.02 3000
KRFB0805L300C4ROOIOT 30 +25% 100 0.015 4000

Design and specifications are each subject to change without notice.
Ask factory for the current technical specifications before purchase and/or use.
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KRFB0805L600C3ROLICIT 60 +25% 100 0.025 3000
KRFB0805L121C2R510T 120 +25% 100 0.04 2500
KRFB0805L.221C2ROIOIT 220 +25% 100 0.07 2000
KRFB0805L301C1R51OT 300 +25% 100 0.10 1500
KRFB0805L421C1ROIOIT 420 +25% 100 0.20 1000
KRFB0805L601CR801 1T 600 +25% 100 0.25 800
1206 Type
Impedance Test Frequency RDC Rated current
Part Number Tolerance
(Q) (MHZ) (m Q) max (mA) Max
KRFB1206L190A6ROCICIT 19 +25% 100 0.010 6000
KRFB1206L600A4ROCICIT 60 +25% 100 0.02 4000
KRFB1206L300C6ROLICIT 30 +25% 100 0.01 6000
KRFB1206L600C4ROCICIT 60 +25% 100 0.025 4000
KRFB1206L221C2ROOOT 220 +25% 100 0.08 2000
KRFB1206L301C2ROICIT 300 +25% 100 0.10 2000
KRFB1206L391C2ROOOT 390 +25% 100 0.07 2000
KRFB1206L601C1R51LIT 600 +25% 100 0.10 1500
KRFB1206L102CR5000T 1000 +25% 100 0.30 500
1806 Type
Impedance Test Frequency RDC Rated current
Part Number Tolerance
() (MHZ) (m Q) max (mA) Max
KRFB1806L600C6ROCICIT 60 +25% 100 0.01 6000
KRFB1806L720C6ROCICIT 72 +25% 100 0.01 6000
KRFB1806L181C3ROOOT 180 +25% 100 0.025 3000
KRFB1806L.471C2ROLICIT 470 +25% 100 0.05 2000
KRFB1806L102C1R511T 1000 +25% 100 0.09 1500
Typical Characteristic Curve
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Design and specifications are each subject to change without notice.
Ask factory for the current technical specifications before purchase and/or use.
Please contact our sales representatives or product engineer when you didn't find the suitable product in this catalogue. Page 104 of 136




Sensitive Components

GRACE

KRFBO805L301A1R511T KRFB0805L471AR8011T KRFB0O805L601ARS801IT
400 n: 500 m: 700 n:
R O R R
= \ mx _222 / Wx| |60 mx
E 300 / \ = | £
= \ £ 450 f < 500
\91 250 \ i) 400 / \91 [
3 / \ 3 350 \\ g 400 f
'fé w0 ‘ \ -tg o0 'fé 300 / \
0 150 / \ 9 250 3 / \
£ | Eo £
= 100 £ 5 \ £ 200 \\
100
50 / N | I / [ N 100 NN
0 1 0 1 0 1
™ 10M 100M 16 106 M 10M 100M 1G 106 ™ 10M 100M 16 106
Frequency [Hz] Frequency [Hz] Frequency [Hz]
KRFB0805L300C3ROLIIT KRFB0805L300C4ROIIT KRFB0805L600C3ROLIIT
40 n: m:z n:
R AR HR
.35 B x — Bx — Bx
E E =
£ 30 e o
S KA koA
w 25 [0} [}
g g g
5 20 & S
3 3 3
a 15 (a1l o
E E E
£ s = =
5
M 10M 100M 16 06 ™ 10M 100M 1G 106 ™ 10M 100M 16 06
Frequency [Hz] Frequency [Hz] Frequency [Hz]
KRFB0805L121C2R5[11T KRFB0805L221C2ROIIT KRFB0O805L301C1R5 11T
n: Nz n:
140 B R SR 350 1
- X| | = X[ | = B x
£ 1 # = " £ 30
= g =
5, 100 e G, 250
V] (] [}
g & 2 g 200
] i} T
g w0 T T 150
Q Q o
Ew E E o
20 50
0 1 1 0 1
™ 10M 100M 1G 106 M 10M 100M 16 106 ™ 10M 100M 16 106
Frequency [Hz] Frequency [Hz] Frequency [Hz]
KRFB0805L421C1ROCIIT KRFB0805L601CR80[I[IT
500 m: n:
450 ar Br
T 400 x|z o x
5 350 5
‘2 300 v
v U
S 260 &
T 200 b
o o
£ 150 £
100 -
50
0 1
M 10M 100M 1G 10G ™ 10M 100M 16 106
Frequency [Hz] Frequency [Hz]

Design and specifications are each subject to change without notice.
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Design and specifications are each subject to change without notice.
Ask factory for the current technical specifications before purchase and/or use.
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Taping and Packing
Tape and reel packing according to IEC 60286-3.
_ Quantity(Pcs)
Size (EIA/JIS) A
Tape & reel
0201/0603 15,000
0402/1005 10,000
0603/1608 4,000
178 £ 2mm
0805/2012 4,000
t 1206/3216 4,000
2 1806/4516 2,000
400mm Min.
Blank Portions | Chip Cavity Blank Portions Leader
- | - | - |- -
160mm Min. | 100mm Min.

o
o
o
6

0-8/088-8-8-8/8-8-0-\ 85

o

1

Direction of Feed ——»

Design and specifications are each subject to change without notice.

Ask factory for the current technical specifications before purchase and/or use.
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For power lines - Ultra large current

Low DC resistance, large current rating.

Multilayer Chip Ferrite Beads with nickel barrier termination (AgNiSn) .
Operating temperature from -55 °C to 125°C.

Suitable reflow and wave soldering.

100% Pb free, RoHS .

= Noise suppression for power lines or large current signal lines of electric equipment, such as communication equipment,
computers, A/V equipment, etc

KRFB 0402 UL 100 A 2R0 A A001 T
@ @ ® @ ® @ ®
@ Product Code ® Dimensions ® Series Code @ Nominal Impedance
EIA Q
(EIA) (2)
GRACE
Ultra large 100 10
Multilayer Chip Ferrite 0201. 0402. 0603. 0805 UL
current
121 120
Beads
® Material Code ® Rated Curent @ internal code Customer identification
(A) code
R90 0.9
A. B. C A A001
2R0 2.0
Packaging
style
T Tape
B Bulk

No. Name

@) Body

® Internal electrode

® Ag
@ Terminal electrode Ni
® Sn

Design and specifications are each subject to change without notice.
Ask factory for the current technical specifications before purchase and/or use.
Please contact our sales representatives or product engineer when you didn't find the suitable product in this catalogue. Page 108 of 136



Sensitive Components

GRACE

Dimensions

}\L; Size (EIA/JIS) L (mm) W (mm) H (mm) L1 (mm)
y A7 0201/0603 0.60+-0.05 | 0.30+0.05 | 0.30+0.05 | 0.15+0.05
=
“ 0402/1005 1.00£0.15 0.504+0.15 0.50+0.15 0.254+0.10
L
' 0603/1608 1.60£0.15 0.80%0.15 0.80+0.15 0.30%0.20
0805/2012 2.001+0.20 1.20£0.20 0.85+0.20 0.50%0.30
Electrical Characteristics
0201 Type
Impedance Test Frequency RDC Rated current
Part Number Tolerance
(Q) (MHZ) (m Q) max (mA) Max
KRFB0201UL220C1R8C11T 22 +25% 100 40 1800
KRFB0201UL330C1IR510IT 33 +25% 100 55 1500
KRFB0201UL470C1ROCICIT 47 +25% 100 120 1000
KRFB0201UL800CIROLIOIT 80 +25% 100 130 1000
0402 Type
Impedance Test Frequency RDC Rated current
Part Number Tolerance
(Q) (MHZ) (m Q) max (mA) Max
KRFB0402UL100A2ROCIOIT 10 : Q 100 45 2000
KRFB0402UL300A1R7010IT 30 +25% 100 50 1700
KRFB0402UL300A2R21CIT 30 +25% 100 35 2200
KRFB0402UL600AIRSICIT 60 +25% 100 75 1500
KRFB0402UL800AIRSCICIT 80 +25% 100 70 1500
KRFB0402UL121A1R301OT 120 +25% 100 90 1300
KRFB0402UL221AR90LICIT 220 +25% 100 160 900
0603 Type
Impedance Test Frequency RDC Rated current
Part Number Tolerance
(Q) (MHZ) (m Q) max (mA) Max
KRFB0603UL300E1R8ILIT 30 +25% 100 60 1800
KRFB0603UL600E1R2C1CIT 60 +25% 100 100 1200
KRFB0603UL101E1IROLICIT 100 +25% 100 150 1000
KRFB0603UL220C6ROCICIT 22 +25% 100 10 6000

Design and specifications are each subject to change without notice.

Ask factory for the current technical specifications before purchase and/or use.

Please contact our sales representatives or product engineer when you didn't find the suitable product in this catalogue.
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Sensitive Components

GRACE

KRFB0603UL280C6ROLILIT 28 +25% 100 10 6000
KRFB0603UL700C4ROCIOIT 70 +25% 100 20 4000
KRFB0603UL221C2R211T 220 +25% 100 50 2200
KRFB0603UL331C1R500T 330 +25% 100 70 1500
KRFB0603UL391C1R510T 390 +25% 100 120 1500
KRFB0603UL471C1R5000T 470 +25% 100 120 1500
KRFB0603UL601C1R3C1OT 600 +25% 100 150 1300
KRFB0603UL300BSROCIOIT 30 +25% 100 10 5000
KRFB0603UL600B3R5C1IT 60 +25% 100 20 3500
KRFB0603UL101B3ROCIOIT 100 +25% 100 30 3000
KRFB0603UL181B2R21]T 180 +25% 100 50 2200
KRFB0603UL221B2R21IT 220 +25% 100 50 2200
KRFB0603UL331B1R7C1IT 330 +25% 100 80 1700
KRFB0603UL601B1ROLICIT 600 +25% 100 150 1000
KRFB0603UL260G6ROCICIT 26 +25% 100 7 6000
0805 Type
o T Impedance T Test Frequency RDC Rated current
(Q) (MHZ) (m Q) max (mA) Max
KRFB0805UL220A6ROCIOIT 22 +25% 100 10 6000
KRFB0805UL800A4ROCICIT 80 +25% 100 20 4000
KRFB0805UL220C6ROIOIT 22 +25% 100 10 6000
KRFB0805UL300C6ROCICIT 30 +25% 100 10 6000
KRFB0805UL600C4ROLILIT 60 +25% 100 20 4000
KRFB0805UL221C3ROCIOIT 220 +25% 100 40 3000
KRFB0805UL300B6ROLILIT 30 +25% 100 10 6000
KRFB0805UL121B4ROCICIT 120 +25% 100 20 4000
KRFB0805UL221B3ROCICIT 220 +25% 100 40 3000
KRFB0805UL331B2R51 T 330 +25% 100 50 2500
KRFB0805UL601B2ROCICIT 600 +25% 100 90 2000
KRFB0805UL102B1RSIIT 1000 +25% 100 120 1500

Design and specifications are each subject to change without notice.
Ask factory for the current technical specifications before purchase and/or use.
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Design and specifications are each subject to change without notice.
Ask factory for the current technical specifications before purchase and/or use.

Please contact our sales representatives or product engineer when you didn't find the suitable product in this catalogue.

Page 111 of 136




Sensitive Components GRACE

KRFB0603UL600E1R2[1[IT KRFBO603UL101E1ROLICIT KRFB0603UL220C6ROIIT
500 n: n: 30 n:
ER 1,200 UR Br
— 20 x| |- Bx| =2 mx
£ 400 Et000 £
0, 350 o S 20
8 300 8 800 8
.‘S 250 -‘E 600 \ -‘E N
@ 200 @ @
o Q \ 2 10
§ 150 E 400 E
. | 5
0 1 0 J P~ 1 1
™ 10M 100M 1G 106 ™ 10M 100M 16 106 + 1M 10M 100M 1G 10G
Frequency [Hz] Frequency [Hz] Frequency [Hz]
KRFB0603UL280C6ROLIIT KRFB0603UL700C4ROLIIT KRFB0603UL221C2R2[11T
40 n: 90 n:z
ar BR
_ 35 B x _ 80 Bx
Eqp E 70
o
E' 25 ‘; 60
g o g 50
3 3 40
9 i3 o 50
E -
5 10
0 1 0 1
™ 10M 100M 16 106 ™ 10M 100M 1G 106 ™ 10M 100M 16 106
Frequency [Hz] Frequency [Hz] Frequency [Hz]
KRFB0603UL331C1R51IT KRFB0603UL391C1R511T KRFB0603UL471C1R511T
n: Nz n:
HR AR HR
_4{::1 | B¢ Bx| | = WX
£ 350 €
= =
0300 koA
8250 o
4 E:
J200 3
@ @
Q150 a
E
=100 =
50
g = ! 1 > 1
1 M 100 18 100 1M 10M 100M 16 106 M 10M 100M 16 106
Frequency [Hz] Frequency [Hz] Frequency [Hz]
KRFB0603UL601C1R3[1IT KRFB0603UL300B5ROLI[IT KRFB0603UL600B3R5 11T
n: n: n:
BR BR BR
= Bx| | = B X | D
= =
g =
KA oA
g g
[ =t E:
] ]
o° o
@ @
% a
E E
1M 10M 100M 1G ImG ™M 10M 100M 1G I1GG M 10M 100M 1G I1OG
Frequency [Hz] Frequency [Hz] Frequency [Hz]

Design and specifications are each subject to change without notice.
Ask factory for the current technical specifications before purchase and/or use.
Please contact our sales representatives or product engineer when you didn't find the suitable product in this catalogue. Page 112 of 136




Sensitive Components

GRACE

KRFB0603UL101B3ROLIIT KRFB0603UL181B2R2[][IT KRFB0603UL221B2R2[][IT
n: 260 n: n:
140 R 240 \_\ Br 300 1
120 x| gz / \ " £ 250 / \ ox
- £ 200 1 \ < f \
T 10 N o 0 -
2 8 & 140 / 2 / \
a8 g 100 g \
£ w £ & \ £ 100 J \
= 60 \ -
20 40 / \ 50 / \
20 / / ™
0 1 0 1 0 1
™ 10M 100M 16 106 ™ 10M 100M 16 10G ™ 10M 100M 16 10G
Frequency [Hz] Frequency [Hz] Frequency [Hz]
KRFB0603UL331B1R7[IIT KRFB0603UL601B1ROLICIT KRFB0603UL260G6RO1[IT
Nz Nz n:
1 700 B R O R
WX g 600 WX T Bx
g =
G, 500 9,
[0 o
Y 400 9
] T
3 300 3
o 1%
£ 200 E
100
1 0 | 1
™ 10M 100M 1G 106 M 10M 100M 1G 10G M 10M 100M 16 106G
Frequency [Hz] Frequency [Hz] Frequency [Hz]
KRFB0805UL220A6ROLIIT KRFBOS05UL800A4ROICIT KRFB0805UL220C6ROLILIT
" N N n:
o~ IR 120 / B R BR
_. 35 / B x _ 7 \ Bx —_ Bx
E £ 100 / £
£ 30 £ e
S / S / \ s
o 25 7 o 8 o
2 / 2 / \ g
& 20 / G 60 \ g
o / o T
[} [} )
g 15 o \ a
£ g & / \ £
= 10 / = / \\ =
5 / 20 /
/ | 0 |
™ 10M 100M 16 106 M 10M 100M 16 06 M 10M 100M 16 106
Frequency [Hz] Frequency [Hz] Frequency [Hz]
KRFB0805UL300C6ROLIIT KRFB0O805UL600C4RO 11T KRFBO805UL221C3ROLIIT
n: N: m:
40 1 80 1 260 1
— 35 Bx| (=70 Bx| (= ggg WX
E 30 E 60 £ 200
o S S 150
y 25 g %0 9 160
c c € 140
5 39 3 120
215 g 30 2 100
E E E 80
=10 =20 = &
5 10 40
20
1 0

100M 16
Frequency [Hz]

1
1!\I 10M 100M 1G 10G

Frequency [Hz]

100M 16
Frequency [Hz]

Design and specifications are each subject to change without notice.
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Taping and Packing
Tape and reel packing according to IEC 60286-3.
R >
Quantity(Pcs)
Size (EIA/JIS) A
Tape&reel
0201/0603 15,000
0402/1005 10,000
178 £2mm
0603/1608 4,000
| 0805/2012 4,000
A
400mm Min.
Blank Portions | Chip Cavity Blank Portions Leader
- | - | - |- -
160mm Min. | 100mm Min.
- LA-]-. - S 1 R [ BN [ TS R N8 1 [ e MUY p FRURY [, VOO e U, e O
GE/Ee-eae-elie-eaheal N
1 1] 1]
Direction of Feed ———»
Design and specifications are each subject to change without notice.
Ask factory for the current technical specifications before purchase and/or use.
Please contact our sales representatives or product engineer when you didn't find the suitable product in this catalogue. Page 114 of 136




For power lines =

Extra high current

Smaller DC resistance and larger allowable current than UP series.
Multilayer Chip Ferrite Beads with nickel barrier termination (AgNiSn) .
Operating temperature from -55 °C to 125°C.

Suitable reflow and wave soldering.

100% Pb free, RoHS .

= Noise suppression for power lines or large current signal lines of electric equipment, such as communication equipment,
computers, A/V equipment, etc

KRFB 0402 EL 100 A 3R1 A001 T
@ @ ® @ ® ®
® Product Code ® D'"‘(‘:E'I‘:')ms ® Series Code ® Nomlnal(lgr;;pedance
GRACE 0402 Extra | 100 10
xtra large
Multilayer Chip Ferrite EL ‘
curren
Beads 1612 121 120
® Material Code ® Rated Curent ® internal code Customer identification
(A) code
3R1 3.10
A. B. C A A001
10RO 10.0
Packaging
style
T Tape
B Bulk

No. Name
) Body
® Internal electrode
® Ag
@ Terminal electrode Ni
® ® O 2 >

Design and specifications are each subject to change without notice.

Ask factory for the current technical specifications before purchase and/or use.

Please contact our sales representatives or product engineer when you didn't find the suitable product in this catalogue. Page 115 of 136




Sensitive Components

GRACE

Dimensions

= Size (EIA/JIS) L (mm) W (mm) H (mm) L1 (mm)
“V" 0402/1005 1.00+0.15 0.501+0.15 0.50£0.15 0.251+0.10
S 1612/4030 4.0£0.20 3.0£0.20 1.6+0.20 0.80+0.30
Electrical Characteristics
0402 Type
PPV Impedance s Test Frequency RDC Rated current
(Q) (MHZ) (m Q) max (mA) Max
KRFB0402EL100A3R1C10T 10 +25% 100 18 3100
KRFB0402EL800A2R3CICIT 80 +25% 100 38 2300
KRFB0402EL121A2ROLICIT 120 +25% 100 50 2000
KRFB0402EL221B1R200IT 220 +25% 100 100 1200
1612 Type
PPV Impedance e Test Frequency RDC Rated current
(Q) (MHZ) (m Q) max (mA) Max
KRFB1612EL300A10ROCICIT 30 +25% 100 4 10000
KRFB1612EL400A10ROCICIT 40 +25% 100 4 10000
KRFB1612EL560A10ROICIT 56 +25% 100 4 10000
KRFB1612EL300C10R0CICIT 30 +25% 100 4 10000
KRFB1612EL360C10R0CICIT 36 +25% 100 0.75 10000
KRFB1612EL400C10ROICIT 40 +25% 100 4 10000
KRFB1612EL560C10ROCICIT 56 +25% 100 4 10000

Design and specifications are each subject to change without notice.

Ask factory for the current technical specifications before purchase and/or use.

Please contact our sales representatives or product engineer when you didn't find the suitable product in this catalogue.
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Sens

itive Components

GRACE

Typical Characteristic Curve
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Design and specifications are each subject to change without notice.
Ask factory for the current technical specifications before purchase and/or use.

Please contact our sales representatives or product engineer when you didn't find the suitable product in this catalogue.
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Sensitive Components GRACE

Tape and reel packing according to IEC 60286-3.

—
Quantity(Pcs)
size (EIA/JIS) A
Tape & reel
0402/1005 178+2mm 10,000
1612/4030 330mm 4,000
I
A
400mm Min.
Blank Portions | Chip Cavity Blank Portions Leader
160mm Min. | | 100mm Min.

.$.-.©\.._.@..-.@..,(P_,,@-..@.-.q;j,-.\_._.-@-.-(p_ ..... l {Qp.-.qa .....
go/oeeeeal/ec oo

EE N

Direction of Feed ———»

Design and specifications are each subject to change without notice.
Ask factory for the current technical specifications before purchase and/or use.
Please contact our sales representatives or product engineer when you didn't find the suitable product in this catalogue. Page 118 of 136



For Signal lines - High frequency noise

High impedance characteristic in 1GHz or higher frequency.

Multilayer Chip Ferrite Beads with nickel barrier termination (AgNiSn) .
Operating temperature from -55 °C to 125°C.

Suitable reflow and wave soldering.

100% Pb free, RoHS .

= High frequency noise suppression in All kinds of electronic equipment signal.

KRFB 0402 F 121 E R30 A A001 T
@ ® ® @ ® ) ®
@ Product Code ® Dimensions ® Series Code @ Nominal Impedance
(EIA) (Q)
GRACE 0402 121 120
High frequency
Multilayer Chip Ferrite F .
noise
Beads 0603 102 1000
® Material Code ® ez Sl @) internal code SO CeReicSton
(A) code
RO5 0.05
A. C. E.F A A001
R30 0.30
Packaging
style
T Tape
B Bulk

No. Name
) Body
® Internal electrode
@ ® Ag
@ Terminal electrode Ni
® @ ® © a

Design and specifications are each subject to change without notice.
Ask factory for the current technical specifications before purchase and/or use.
Please contact our sales representatives or product engineer when you didn't find the suitable product in this catalogue. Page 119 of 136



Sensitive Components GRACE

Dimensions

y Size (JIS/EIA) L (mm) W (mm) H (mm) L1 (mm)

—

J 0402/1005 1.00+0.15 0.50+0.15 | 0.50+0.15 0.25+0.10

. 0603/1608 1.6010.15 0.80+£0.15 | 0.80%0.15 0.30£0.20

Electrical Characteristics
0402 Type
Part Number Impedance(2) RDC Rated current
@100MHZ @1GHz(Min.) (Q) max (mA) Max
KRFB0402F121ER30011T 120+25% 500 0.70 300
KRFB0402F221ER250101T 220+25% 900 1.00 250
KRFB0402F221AR30000T 220+25% 300 0.50 300
KRFB0402F301AR1000 0T 300£25% 400 1.00 100
KRFB0402F601AR10CJ 1T 600+25% 700 1.50 100
KRFB0402F102AR051C1T 1000£25% 900 1.80 50
KRFB0402F181FR10000T 180+25% 400 1.00 100
KRFB0402F301FR10000T 300£25% 600 1.10 100
KRFB0402F471FR10000T 470+25% 900 1.30 100
KRFB0402F601FR30C1C1T 600+25% 1100 0.85 300
KRFB0402F102FR251001T 1000£25% 1200 1.25 250
KRFB0402F152FRO5C101T 1500+25% 1400 2.20 50
KRFB0402F182FR20C101T 1800£25% 1620 2.20 200
KRFB0402F601CR30C1IT 600+25% 600 0.70 300
KRFB0402F102CR2500 00T 1000+25% 900 1.10 250
0603 Type
Part Number Impedance(2) RDC Rated current
@100MHZ @1GHz(Min.) () max (mA) Max

KRFB0603F471FR10CJ 01T 470+25% 700 1.20 100
KRFB0603F601FR10CJ T 600+25% 850 1.50 100
KRFB0603F102FR05C] 01T 1000£25% 1100 1.80 50
KRFB0603F181CR20CJ 1T 180+25% 180 0.55 200
KRFB0603F301CR20J 1T 300+25% 300 0.75 200

Design and specifications are each subject to change without notice.
Ask factory for the current technical specifications before purchase and/or use.
Please contact our sales representatives or product engineer when you didn't find the suitable product in this catalogue. Page 120 of 136



Sensitive Components

GRACE

KRFB0603F471CR20L101T 470£25% 400 0.85 200
KRFB0603F601CR20C1C1T 600E£25% 450 1.00 200
KRFB0603F102CR10L101T 10001+25% 750 1.60 100
Typical Characteristic Curve
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Design and specifications are each subject to change without notice.
Ask factory for the current technical specifications before purchase and/or use.
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Sensitive Components

GRACE

KRFB0402F601FR30L1 1T KRFB0402F102FR25 11T KRFB0402F152FR0O5 11T
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Design and specifications are each subject to change without notice.
Ask factory for the current technical specifications before purchase and/or use.

Please contact our sales representatives or product engineer when you didn't find the suitable product in this catalogue.
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Sensitive Components

GRACE

KRFB0603F601CR20[1 1T KRFB0603F102CR101 1T
= ZR 1,400 = IZ;{
WxX| | =20 X
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]
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©
T 600
o
E 400

200
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Taping and Packing
Tape and reel packing according to IEC 60286-3.
—
| — Quantity(Pcs)
Size (JIS/EIA) A
Tape & reel
0402/1005 10,000
178 £2mm
0603/1608 4,000
I
A
400mm Min.
Blank Portions | Chip Cavity Blank Portions Leader
160mm Min. | 100mm Min.

W\""@"‘@'“@“@"@“‘{PI"'V"'@“@' ..... W

o-B4/08-8-8-8-84;8-8-0-

E T N

Design and specifications are each subject to change without notice.

Direction of Feed ———»
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T

For Signal and Power lines - High frequency and Large current \1

Pertect effect for EMI suppression at high frequency (21GHz),

Low DC resistance suitable for large current signals.

Multilayer Chip Ferrite Beads with nickel barrier termination (AgNiSn).
Operating temperature from -55 °C to 125°C

100% Pb free, RoHS

= Noise suppression for PCs with high-speed CPU and high-speed bus, and for interface lines of peripheral equipment.
= High harmonic noise suppression for digital equipment with several hundred MHz or higher clock speeds.

KRFB 0402 FL 121 A R60 A A001 T
@ ® ® ® ® @ ®
imensions ; ominal Impedance
Di i Nominal | d
@© Product Code @ (EIA) ® Series Code @ ()
GRACE 0402 ] 250 25
High frequency
Multilayer Chip Ferrite FL 121 120
and Large current
Beads 0603 102 1000
® Material Code ® Rate(b(\))urent @ internal code Customel;l;i::tlflcatlon
R15 0.15
A. B. C. E R60 0.60 A A001
1R5 1.50
Packaging
style
T Tape
B Bulk

No. Name

©) Body

® Internal electrode

® Ag
@ Terminal electrode Ni
® Sn

® @ @

Design and specifications are each subject to change without notice.
Ask factory for the current technical specifications before purchase and/or use.
Please contact our sales representatives or product engineer when you didn't find the suitable product in this catalogue. Page 124 of 136



Sensitive Components GRACE

Dimensions

Size (EIA/JIS) L (imm) W (mm) H (mm) L1 (mm)
0402/1005 1.00+0.15 | 0.50+0.15 | 0.50+0.15 | 0.25+0.10
0603/1608 1.60+0.15 | 0.80+0.15 | 0.80+0.15 | 0.30+0.20
Electrical Characteristics
0402 Type
Part Number Impedance( Q) RDC Rated current
@100MHZ @1GHz(Min.) (2) max (mA) Max
KRFB0402FL121AR60C1C1T 120£25% 100 0.25 600
KRFB0402FL221AR50100T 220+25% 300 0.38 500
KRFB0402FL121CR60C1CIT 120£25% 100 0.25 600
KRFB0402FL121C1R10T 120+25% 100 0.13 1100
KRFB0402FL221CR50100T 220+25% 200 0.38 500
KRFB0402FL221CR70100T 220+25% 250 0.25 700
0603 Type
Part Number Impedance( @) RDC Rated current
@100MHZ @1GHz(Min.) (9Q) max (mA) Max
KRFB0603FL121ER90C11T 120+25% 500 0.13 900
KRFB0603FL121A1R51C0T 120£25% 200 0.07 1500
KRFB0603FL151ARS801CIT 150+25% 200 0.20 800
KRFB0603FL151A1R51C0T 150£25% 200 0.07 1500
KRFB0603FL221AR60CICIT 2201+25% 300 0.25 600
KRFB0603FL221A1R21C0T 220+25% 300 0.12 1200
KRFB0603FL331AR90CICIT 330+25% 380 0.15 900
KRFB0603FL391AR70100T 390+25% 600 0.18 700
KRFB0603FL471AR70C100T 470+25% 550 0.22 700
KRFB0603FL601AR70C1C1T 600+25% 750 0.24 700
KRFB0603FL102AR601C1T 1000+25% 1000 0.35 600
KRFB0603FL601BR80C1IT 600£25% 500 0.25 800
KRFB0603FL102BR60C11T 1000+25% 600 0.35 600

Design and specifications are each subject to change without notice.
Ask factory for the current technical specifications before purchase and/or use.
Please contact our sales representatives or product engineer when you didn't find the suitable product in this catalogue. Page 125 of 136



Sensitive Components GRACE
KRFB0603FL152BR50C1CIT 1500+25% 1000 0.50 500
KRFB0603FL101CR80CICIT 100+25% 100 0.20 800
KRFB0603FL101C2ROLILIT 100+25% 100 0.055 2000
KRFB0603FL121C2ROCICIT 120£25% 110 0.055 2000
KRFB0603FL221CR60L11T 2201+25% 220 0.25 600
KRFB0603FL471CR50L1O1T 470%£25% 400 0.32 500
KRFB0603FL601CR50C1C1T 600+£25% 450 0.35 500
KRFB0603FL102CR15L101T 1000+25% 750 0.90 150

Typical Characteristic Curve
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Design and specifications are each subject to change without notice.
Ask factory for the current technical specifications before purchase and/or use.
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Sensitive Components

GRACE
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Sensitive Components

GRACE
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Taping and Packing
Tape and reel packing according to IEC 60286-3.
—
| Quantity(Pcs)
size (EIA/NIS) A
. Tape & reel
0402/1005 10,000
178 +2mm
0603/1608 4,000
I
A
400mm Min.
Blank Portions | Chip Cavity Blank Portions Leader

o

160mm Min. |‘

100mm Min.
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ror Audio Lines - High Speed

Excellent performance of THD+N.

Multilayer Chip Ferrite Beads with nickel barrier termination (AgNiSn)
Operating temperature from -55 °C to 125°C

Suitable reflow and wave soldering.

100% Pb free, RoHS

m Used in Class D amplifier circuits, the audio beads provide noise reduction while maintaining a good audio signal.

KRFB 0402 AS 700 E R90 A A001 T
©) ® ® ® ® ® @
Dimensions . Nominal Impedance
©) Product Code ® (E1A) ® Series Code ® (@)
GRACE 0402 700 70
Audio Filter for
Multilayer Chip Ferrite 0603 AS . . 121 120
high speed signal
Beads 0806 102 1000
® Material Code RatetzAC)urent @ internal code Customerc ::i::tlflcatlon
R23 0.23
A. E. F R90 0.90 A A001
1R6 1.60
Packaging
®© style
T Tape
B Bulk

No. Name
@) Body
® Internal electrode

@ ® Ag
@ Terminal electrode Ni
® Sn

® @ @)

Design and specifications are each subject to change without notice.
Ask factory for the current technical specifications before purchase and/or use.
Please contact our sales representatives or product engineer when you didn't find the suitable product in this catalogue. Page 129 of 136



Sensitive Components GRACE

Dimensions
Size (JIS/EIA) L (mm) W (mm) H (mm) L1 (mm)
y 0402/1005 1.00+0.15 0.50+0.15 0.50+0.15 0.25+0.10
=
“ 0603/1608 1.601+0.15 0.80=0.15 0.801+0.15 0.30£0.20
L
= 0806/2016 2.001+0.20 1.20£0.20 0.8510.20 0.501+0.30
1210/3225 3.20+0.20 2.50+0.20 2.0+0.20 0.7010.30
Electrical Characteristics
0402 Type
Impedance Test Frequency RDC Rated current
Part Number Tolerance
(Q) (MHZ) (9Q) max (mA) Max
KRFB0402AS700ER90LICIT 70 +25% 100 0.200 900
KRFB0402AS121ER80C1CIT 120 +25% 100 0.300 800
KRFB0402AS221ER70101T 220 +25% 100 0.400 700
KRFB0402AS102FR230010T 1000 +25% 100 0.900 230
0603 Type
Impedance Test Frequency RDC Rated current
Part Number Tolerance
() (MHZ) (£) max (mA) Max
KRFB0603AS600E1R21LIT 60 +25% 100 0.130 1200
KRFB0603AS121E1R3CIOIT 120 +25% 100 0.140 1300
KRFB0603AS251E1R1IOIT 250 +25% 100 0.190 1100
KRFB0603AS501FR95C10T 500 +25% 100 0.250 950
KRFB0603AS701FR80C1C]T 700 +25% 100 0.290 800
0806 Type
Impedance Test Frequency RDC Rated current
Part Number Tolerance
(2) (MHZ) () max (mA) Max
KRFB0806AS401E2ROLICIT 400 +25% 100 0.10 2000
1210 Type
Impedance Test Frequency RDC Rated current
Part Number Tolerance
Q) (MHZ) (Q) max (mA) Max
KRFB1210AS300A10RCICIT 30 +10Q 100 0.0016 10000

Design and specifications are each subject to change without notice.
Ask factory for the current technical specifications before purchase and/or use.
Please contact our sales representatives or product engineer when you didn't find the suitable product in this catalogue. Page 130 of 136



Sensitive Components

GRACE

Typical Characteristic Curve
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Design and specifications are each subject to change without notice.

Ask factory for the current technical specifications before purchase and/or use.

Please contact our sales representatives or product engineer when you didn't find the suitable product in this catalogue.
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Sensitive Components

GRACE

Taping and Packing

Tape and reel packing according to IEC 60286-3.

—
Grace Label

Quantity(Pcs)
size (JIS/EIA) A

L Tape&reel
0402/1005 10,000

. 0603/1608 4,000

178 +2mm
0806/2016 3,000
1210/3225 2,000
I
A
400mm Min.
Blank Portions | Chip Cavity Blank Portions Leader

160mm Min. |'

- [

100mm Min.

o-B/0e88 8884860

0

-EI-‘-B-.

o

1

Direction of Feed ———»

Design and specifications are each subject to change without notice.

Ask factory for the current technical specifications before purchase and/or use.
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For Audio Lines - High Frequency Noise

Perfect effect for EMi suppression at high frequency.

Multilayer Chip Ferrite Beads with nickel barrier termination (AgNiSn)
Operating temperature from -55 °C to 125°C

Suitable reflow and wave soldering.

100% Pb free, RoHS

= EMI Suppression of audio line,such as Moblle phones, TV and other equipment,etc.

KRFB 0402 AF 101 D 1R1 A A001 T
@ ® ® ® ® @ ®
@ Product Code ® Dimensions ® Series Code @ Nominal Impedance
(EIA) (Q)
GRACE 0402 Audio Filter for 101 100
Multilayer Chip Ferrite AF High Frequency 331 330
Beads 0603 Noise 462 4600
® Material Code ® Rated Curent @ internal code Customer identification
(A) code
R65 0.65
D. E A A001
1R1 1.10
Packaging
® style
T Tape
B Bulk

No. Name
©) Body
@ Internal electrode
® Ag
@ Terminal electrode Ni
® @ O o a

Design and specifications are each subject to change without notice.

Ask factory for the current technical specifications before purchase and/or use.
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Sensitive Components

GRACE

Dimensions

= Size (EIA/JIS) L (mm) W (mm) H (mm) L1 (mm)
‘\[ 0402/1005 1.001+0.15 0.50£0.15 0.50£0.15 0.251+0.10
L 0603/1608 1.60+0.15 0.80+0.15 0.80+0.15 0.3010.20
Electrical Characteristics
0402 Type
Part Number Impedance (Q) RDC Rated current
@900MHz(Typ.) | @900MHz(Min.) | @1.7GHz(Typ.) (Q) max (mA) Max
KRFB0402AF101D1R11OIT 100 70 160 0.100 1100
KRFB0402AF251D1R21OIT 250 150 320 0.150 1200
KRFB0402AF331DR65C1CIT 330 230 54 0.300 650
KRFB0402AF461DRO0OCICIT 460 300 600 0.170 900
KRFB0402AF771DR50CICIT 770 530 9200 0.500 500
KRFB0402AF152DR40010IT 1500 1000 1000 0.600 400
KRFB0402AF262DR351T 2600 1800 1450 0.800 350
KRFB0402AF352DR270101T 3500 2500 1600 1.350 270
KRFB0402AF462DR270100T 4600 2800 1800 1.650 270
0603 Type
Part Number Impedance (Q) RDC Rated current
@900MHz(Typ.) | @900MHz(Min.) | @1.7GHz(Typ.) (Q) max (mA) Max
KRFB0603AF471E1R611T 470 280 270 0.075 1600

Design and specifications are each subject to change without notice.
Ask factory for the current technical specifications before purchase and/or use.
Please contact our sales representatives or product engineer when you didn't find the suitable product in this catalogue.
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Sensitive Components

GRACE

Typical Characteristic Curve
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Design and specifications are each subject to change without notice.
Ask factory for the current technical specifications before purchase and/or use.
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Sensitive Components GRACE

Tape and reel packing according to IEC 60286-3.

— T~
Quantity(Pcs)
Size (EIA/JIS) A

I==== Tape& reel

0402/1005 10000
178 2mm
| 0603/1608 4000
I
A
400mm Min.
Blank Portions | Chip Cavity Blank Portions Leader
160mm Min. | | 100mm Min.

.q;._.qji\..,.q}._.q}.,q,)_,_@-..@.-.q;l,_.k..,.-qg_.-(p_ ..... l {¢*-¢9 .....
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Direction of Feed ———»

Design and specifications are each subject to change without notice.
Ask factory for the current technical specifications before purchase and/or use.
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