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[ T OKQO MWultilayer Chip Inductors #Es 71525

BLL2012-FHL Sseries X

Inductance Range: 1.5~680nH (E-12)
Temperature Coefficient of L: + 250ppm/°C (for reference only)

FEATURES /#§&
* New specifications o LAk
* Dual frequency standard for inductance value e LHEY AL ZED 2 B RIEIL
* Supports high temperature reflow soldering (260°C, e =B 7A—xtsA] (260CX 3[E])
3 times)  EREEAY (U 70— 70-%5)
* Surface mounting applicability (Supports both reflow and e EEFEME (53X v y—hEE. BLUD - XEFERE)

flow soldering)
 High reliability (ceramic integrated structure, and terminals
plated)

DIMENSIONS 445 ~f ik

Length Width Thickness Electrode
L (mm) W (mm) T (mm) widthA (mm)
Marking of polarity (Black) 2002 | 1.25:0.2 |06 =0.2(1.5~8.2nH) 05:03

wmUERR~ (B) L 0.85 + 0.3 (10.0~39.0nH)
T W 1.0 +0.3 (47.0~100nH)
N l \ 1.2 +0.3 (120.0~680nH)

Marking of polarity: Marking is on the upper surface of
,U’\;T the unit.
A BHRR: MRAAERLE T, CORRY., EiICLzmL<
E2CTF—EXTEhTVET

ELECTRICAL CHARACTERISTICS E XAV

¢ Inductance Range 1.5~680nH (E-12 Series) ALY RELH 1.5~680nH (E-12 Series)
* Inductance Tolerance S;=0.3nH (1.5~5.6nH) AR R AHFRE S#%; £0.3nH (1.5~5.6nH)
J:x 5% (6.8~680nH) J#&; & 5% (6.8~680nH)
K;+10%, (3.3~680nH) K#%; =10% (3.3~680nH)
* Q (Typical) 22 ~65 (at 800MHz) * Q (Typical) 22~65 (at 800MHz)
* Rated Current 50~300mA c FFREME 50~300mA
* L Temperature Coefficient + 250ppm/°C * LRERE (BE1H) +250ppm/C
(for reference only) o {FHBE & —40~+100C
* Operating Temperature Range - 40~+ 100°C s RIZBEEHHE —40~-+100C
* Storage Temperature Range -40~+100°C
EXAMPLES OF CHARACTERISTICS 4345l
Inductance vs Frequency Q vs Frequency
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Jrg 4 continued on next page
- RENEL
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continued from previous page
ATE & W<

TOKO STANDARD PART NUMBERS,#¥ fE#4—&

TYPE LL2012-FHLSeries (Quantity/reel; ~39nH [4,000 PCS], 47nH~ [3,000 PCS])

Inductance & Tolerance Q Q Typ.
TOKO Min S.RF | Roc | Roc Inc
b at 100MHz | at 800(500, 300, 200)MHz 100‘ (MHz2) Q) Q) (mA)
part number L Toler-| L Toler- Freq. 100 300 500 800 1000 1800 | Min. | Max. | Typ. | Max.

(nH) ance | (nH) ance (MHz)| MHZ | MHz MHz MHz MHz MHz MHz
LL2012-FHLIN5S| 1.5 15 +05nH 800 | 11 | 153 275 375 520 615 793 | 4000 | 0.10 | 0.02 | 300
LL2012-FHLINSS| 1.8 1.7 +05nH 800 | 12 | 140 250 339 466 540 784 | 4000 | 0.10 | 002 | 300
LL2012-FHL2N2S| 2.2 21 +05nH 800 | 12 | 167 205 399 550 626 964 | 3800 | 010 | 003 | 300
LL2012-FHL2N7S| 2.7 242 +05nH 800 | 12 | 155 275 368 508 57.8 89.0 | 3600 | 010 | 003 | 300
LL2012-FHL3N3S| 3.3 30 =05nH 800 | 12 | 154 200 392 526 592 964 | 3400 | 0.0 | 004 | 300
LL2012-FHL3N9S| 3.9 37 =05nH 800 | 12 | 160 207 397 534 597 768 | 3200 | 0.0 | 004 | 300
LL2012-FHLAN7S| 4.7 46 =05nH 800 | 12 | 165 304 409 543 610 810 | 2800 | 012 | 003 | 300
LL2012-FHL5N6S| 5.6 57 +05nH 800 | 12 | 170 313 421 552 610 769 | 2800 | 015 | 005 | 300
LL2012-FHL6N8J| 6.8 67 +10% 800 | 12 | 187 333 446 581 639 897 | 2100 | 015 | 0.06 | 300
LL2012-FHL8N2J| 8.2 82 +10% 800 | 15 | 185 322 424 548 595 732 | 2000 | 018 | 0.05 | 300
LL2012-FHL10NJ| 10 102 +10% 800 | 15 | 189 337 444 569 615 757 | 1600 | 020 | 0.06 | 300
LL2012-FHL12NJ| 12 127 +10% 800 | 16 | 205 365 475 608 659 798 | 1350 | 022 | 007 | 300
LL2012-FHL15NJ| 15 158 +10% 800 | 16 | 221 395 515 642 682 679 | 1350 | 024 | 011 | 300
LL2012-FHL18NJ| 18 195 +10% 800 | 16 | 229 407 529 649 684 493 | 1200 | 026 | 0.10 | 300

(@]

LL2012-FHL22NJ| 22 245 +10% 800 16 216 38.0 486 56.8 57.4 = 1100 0.28 0.09 300
LL2012-FHL27NJ| 27 31.2 +10% 800 16 228 39.6 494 574 573 = 1100 0.30 0.12 300
LL2012-FHL33NJ| 33 38.5 +10% 800 16 23.0 399 499 556 544 = 1000 0.40 0.13 300
LL2012-FHL39NJ| 39 50.7 +10% 800 16 246 414 500 509 455 = 900 0.50 0.13 300
LL2012-FHL47NJ| 47 63.9 +10% 800 17 248 41.8 495 474 394 = 800 0.55 0.21 300
LL2012-FHL56NJ| 56 62.7 +10% 500 17 26.1 43.3 50.0 445 345 = 750 0.60 0.23 300
LL2012-FHL68NJ| 68 80.3 +10% 500 17 257 418 462 336 18.1 = 700 0.65 0.24 300
LL2012-FHL82NJ| 82 103 +10% 500 20 26.5 414 431 215 = = 600 0.70 0.28 300
LL2012-FHLR10J| 100 142 +10% 500 20 27.7 433 414 - = = 550 0.80 0.33 300
LL2012-FHLR12J( 120" 139 +10% 300 16* 26.4 382 31.0 - = = 500 0.85 0.32 250
LL2012-FHLR15J( 150" 173 +10% 300 16* 29.2 403 296 - = = 450 0.90 0.44 250
LL2012-FHLR18J| 180" 194 +10% 200 10 | 28.2 33.2 = = = = 400 1.00 0.51 250
LL2012-FHLR22J| 220* P34 +10% 200 10" [ 25.1 328 = = = = 360 3.00 2.15 200
LL2012-FHLR27J| 270** 03 +10% 200 11** | 23.6 28.8 = = = = 330 3.50 3.22 200
LL2012-FHLR33J| 330** B82 +10% 200 11** | 26.0 28.6 = = = = 300 4.00 2.86 150
LL2012-FHLR39J| 390** 500 +10% 200 11| 25.0 211 = = = = 270 4.50 3.82 150
LL2012-FHLR47J| 470** = = = 11| 25,5 = = = = = 240 5.00 2.58 50
LL2012-FHLR56J| 560** = = = 11| 245 = = = = = 210 5.50 2.69 50
LL2012-FHLR68J| 680** = = = 11| 26.5 = = = = = 180 6.00 3.14 50

* at 50MHz, ** at 25MHz

*Test Equipment & note

(GBlERE/EEEIE) L Q : RF Impedance Analyzer 4291A/B (Agilent), Test Fixture 16192A (Agilent)
* S.R.F./ BEHIREKE : Network Analyzer 8719D (Agilent), 8720D (Agilent)
* Rpc./ Btk : Milliohmmeter 4338A/B (Agilent)

* Inductance tolerance /1 > 4 7 & > ZFFR7E : S=+0.3nH, J=+5%
* Operating temperature range,/ {EF:BE & : -40°C~+100°C
* Storage temperature range, /A TZ:BE & : -40°C~+100°C
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LLVO603-FB ¢ LLV0603-F » LL1005-FHL * LL1608-FSL

LL2012-FHLe LLP1005-FH Series

FEATURES, & £

* Lineup of shape series expanded from 0603 size to 2012
size.

» Expanded inductance range covering 1.0 nH~680 nH.

* Realization of product lineup that includes the addition of
B class tolerance, aiming at narrow tolerance.

* High frequency characteristics: Can be used over the
range 400 MHz~10 GHz.

* Lineup of a series that can be soldered with lead-less
solder.

* Lineup of a non-polarity series.

* Lineup of a series that has an expanded working
temperature range of -55°C~+125°C.

* Improved L value reliability: Lineup of a series whose L
value is controlled by two frequencies (100 MHz and 800
MHz).

e WIRL ) —X%HAL. 0603814 XHh 5201294 XETF
12797

e 1 H YR REBHEELAL. 1.0nH~680nHZE TH/N—

o HFAREICBM (£0.1nH) A, BAEELER > =EHT
127y TOER

o SR, 400MHz~10GHZ X IS AT RE

s MLAMIETY U —XEZA LT v

o BAHMAMES)—ZDSA>T v T

o ENEREEHE % —55C~+125CETCHALAEY ) —X%S
12797

o LEEFEMER L 2 BiFET (100MHz&£800MHz) LIEZEE
BLEVYU—ZXDIA2T T

PRECAUTIONS ' C{ER EDXE

1. Precaution for application

1.1 The part must be pre-heated before soldering if reflow or flow
solder is applied.

The difference between pre-heat temperature and soldering
temperature must be within 150°C.

1.2 If a solder iron is applied, the soldering process must be
completed within 3 seconds at the soldering temperature lower
than 260°C.

The tip of the solder iron must not touch the terminal electrode
in this process.

1.3 Soldering by using an iron must be only once for the same part.

1.4 PCB mounted this part must be handled with a care to minimize
any physical stress to the part at the board assembly process.

1.5 To minimize the influence to the part, the thickness of PCB,
land dimension, and the amount of solder must be evaluated
carefully by individual application.

1.6 CFC, triethance, and isopropil used for the washing process will
not affect the part performance.

2. Precaution of storage
Storage condition is critical to maintain an optimum soldering
performance.

2.1 Environmental requirements:
Control ambient temperature at or under 40°C and 70%RH.
Recommended use of the products within 6 months.

2.2 Influence of harmful gas:
Store the products in a place isolated from harmful gases like
sulfer and chlorine.

1. R LORYBLVEESEE

11 D70k, 7O0-FKICLDIEALEMIIDIBE. IFALEMIFRIIC
PBETVeE—bLEHE, BAEFILTLLESY, 7YE—
MEEE., BALBELCICF Yy TREEDEHI150CLIAE
LTS,

12 BALRZTEICLBIBALMNIDIZEE. 260CUTDIEALE
BICT3MLATERY M EE T LTSV, B 1 DR,
BAREZTOZ TR IEFEBICEZEMN OIRICFEEL TL
a0,

13 BARZTEICEBRALMIIELERIIE. 1ZFLY1EMA
ELTLEZY,

1.4 Fy TRELAET) D M ERE Y MAARABIHEE. TV
FERDODSFENEEXEXHFOM TEDBIEICLY) F v
TICEREEAPMH S ENEIICLTLEI L,

15 Fy TREREREA. 5> KTk, BALEOEE*Z T E
TOT, BWBWICEELEL TR, +9aREEHEVLE
ERS

1.6 EEMHICOEZE LT, 7O AV TAELTILT—ILIC
DWTHENFN WS EABRBLTHY TP, OEFRIC
DWTIE ZHEBOEZFERL LWL,

2. RELOFESEE
NEBEBDITALFIEERBADAEWNEDIC, REICELT
B+ALEEEBEVLET,

21 RERIE
S, AEBEICLUT. EBE70%RHUTORIETRE L.
Hk2 21365 BRIRICZERWELZ 32 £ BEBEVLET,

22 BEHADFE
ARPRICAAIREBREEEEALBEIIADEFERELEVE
ZAIREVWELE TR LS BBV LET,
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PART NUMBERING SYSTEM 4 & &5

Example /%l
L Tolerance/ 1 > 47 %> ADHRELS
Inductance /1 > 47 2 > XEE
Material /##l5i2 &
Physical gi:‘e”SiO”S/ Tk Tolerance for the Inductance
1 Alz &) - = =
TOKO's Type name/ B} 8 &% BB ADFRETLS
Inductance Unit is nH and 3 digits are used.
The value is indicated as shown below. Mark Tolerance
3NFTREND, BfIldnH B +0.1nH
Example /#l : 4N7---4.7nH c +0.2nH
33N---33nH S +0.3nH
R27--270nH G ~2%
T + 3%
J +5%
K +10%
M +20%
REEL PACKAGING,VJ —JL/Ny r—2
(1) Chip's placing (1) FvTEE
Chip Inductors are packaged into 8mm width, 4 or 2mm FyTAL 7213, smmig-4£/-l32mmE Yy FOTF X F vy
pitch plastic or paper tape then enclosed by cover tape. JTF—TEEEET TR A AN—F =T EEE
(2) Carriage hole position W32 EICENREIRTVWET,
Carriage hole position is right side of tape when sealing tape (2) & V) RALE
is up side. T=TOFRYRIE, T-TEFEIICsIEHLA-EE, AL
* Tape dimensions (Unit: mm), /75— 7"~}i%k (B : mm) * Reel dimensions (Unit: mm), /1) —JL=Fi&k (BAL © mm)
g\ P=4.0+0.1 J2_1.010.05III $1.550.05 ‘n T3 HEBEALR
|~ Te
S (R e e of- O O O e
2|3 HE
o i -~
o @y )\ [ o N I <
-t ) 8 B8
A B Tzcj
o
0095 || |
*( i3 03300 —LDIHE 11.4(135) |
Type A B (o5 T1 T2 Ts Material (Tape) QTY (9180)
LL2012 4 1.5 2.3 0.3 Max. 2.0 — Plastic ~39nH:4000, 47nH~3000PCS/reel
LL1608 1.0 1.8 0.2 Max. 1.4 — TIRXF VY 4000PCStreel
LL1005 0.62 1.12 — — Max. 0.8 Paper 10,000PCS/reel
LLP1005 2 0.67 1.15 - - Max. 0.8 {; 10,000PCS/reel
LLV0603 0.35 0.65 — — Max. 0.8 " 15,000PCS/reel

¢ Label: Customer's P/N, Q'ty, TOKO P/N, TOKO, INC.
¢ INI I EEBRES. HE. EHEFSSVLELEIRRIATVET,
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= TOKO

SOLDERING CONDITIONS /(3 A 7215 7 {4

® Recommended Pattern
SALFITHENZ—>

-

a

Pattern dimensions (unit; mm)

LL2012 series LL1608 series LL1005 & LLP1005 series LLVO0603 series
Flow soldering | Reflow soldering | Flow soldering | Reflow soldering Reflow soldering Reflow soldering
a 1.0~1.4 1.0~1.2 0.8~1.0 0.7 0.4 0.25
b 0.8~1.2 0.6~1.0 0.8~1.0 0.6~0.8 0.4~0.5 0.18~0.22
c 0.8~1.0 0.8~1.2 0.6~0.8 0.6~0.8 0.45~0.55 0.30~0.35

» Conditions for soldering temperatures are determined as per figures below after prior confirmation that abnormalities are not

evident.

e BARFUBERMGFITRIZEEL UEAIC [BEP LV ZEEHBOL. KHEEROTT I,

Flow Soldering

Reflow Soldering

Soldering Iron

75.‘

230+5°C

80+20°C

l«2min>

2s.
==

250x10°C

150£10°C

|—2min—~

Solder iron power
BAEZZTHRE 1 18W

ELECTRICAL CHARACTERISTICS TEST METHOD B X AV4F4BIE 5%

1. INDUCTANCE, Q
¢ Test equipment
* Impedance analyzer:
4291A/B(Agilent):LL1005-FHL, LL1608-FSL, LL2012-FHL,
LLP1005-FH, LLV0603-FB, LLV0603-F,
*Test fixture: 16192A(Agilent): LL1005-FHL, LL1608-FSL,
LL2012-FHL
16196B(Agilent): LLP1005-FH
16196C(Agilent): LLV0603-FB, LLV0603-F
¢ Test method
» Set measuring frequency read inductance and Q value.
2. Rpc (DC Resistance)
¢ Test equipment
* 4338A/B(Agilent) or equivalent
* Test method
(1) Place the sample in the test terminals.

(2) Do not place in or pull out the sample while pushing SW.

i i DC RESISTANCEO
Test Circuit ESIsTA

sw INDUCTORO
|_

SAMPLE

3. Self resonance frequency (S.R.F.)
* Test equipment
* Network Analyzer: 8719D(Agilent):0.5GHz~13.5GHz
8720D(Agilent):13.6GHz~20.0GHz
* Test Method
* Measure the frequency at which the phase of inductive
reactance and capacitive reactance is 0.

1.124942Z, Q
o fFRESES JUERE
o EIZESE © 4291A/B(Agilent): LL1005-FHL, LL1608-FSL,
LL2012-FHL, LLP1005-FH,
LLVO0603-FB, LLV0603-F
8 : 16192A(Agilent): LL1005-FHL, LL1608-FSL,
LL2012-FHL
16196B(Agilent): LLP1005-FH
16196C(Agilent): LLV0603-FB, LLV0603-F

i3
\|m

o BIEFHE
s BIERKEE LY PL. 1240722, QA D,
2. Rpc (E 7R IEHT)
o {FRMSRS L UBEDEEE
* JBITESS © 4338A/B(Agilent) ¥ 7= |3 HH4 &
o BIETE
MWEFICFyTEEY T3,
(R SWEILARETF Yy T7EHLANCLTIEES BV,

HITE B3 BT
o O

Swl_ st
J14J)b

3. S.R.F.(HTHIRAKH)
o {HFkESR
* JBITESS : 8719D(Agilent):0.5GHz~13.5GHzDBITE (=&
8720D(Agilent):13.6GHz~20.0GHz DI | 5& A
o BIEFRE
c XV NT—UBEMIILBILE—FXBIELY) . BEMEYT
TELAERBMD)T U2 ADMENOICE B EKE EHHA
W3,
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MECHANICAL & ENVIRONMENTAL CHARACTERISTICS #%fY - M{RAV4RE

Item Specification Criteria

Soldered chip on PC board is to be bent down to 2mm as
below drawing

R23p

[ Weight a:|1.2|LL2012
Bending test No apparent damage 1.0|LL1608
0.8/LL1005, LLP1005, LLV0603
b:[2.0[LL2012, LL1608
LL1005, LLP1005
1.5 LLV0603
unit : mm

No apparent damage Apply frequency 10~55Hz, 1.5mm amplitude for each perpendiculer

Mechanical Characteristics

Vibration test L : within £10% direction of 2 hours
Q: within +20% :
. No apparent damage Pre-heat at 160°C, 2~3 minutes.
R:(;g(tjirr]\‘;er:gat Terminal extant % Soak into the molten solder bath of 260+5°C
: more than 90% at 10+0.5 seconds.
No apparent damage Pre-heat at 160°C, 2~3 minutes.
Solderability test Terminal surface wet % Soak into the molten solder bath of 230+5°C
: more than 90% at 4+1 seconds.
No apparent damage Exposure at 60°C, 95% RH for 1000 hours.
Humidity test L : within +10% Characteristics are measured after the ambient air exposure
8 Q: within =20% of 2 hours.
fg No apparent damage Exposure at 100°C, for 1000 hours.
o Dry Heat test L : within £10% Characteristics are measured after the ambient air exposure
[&] L
o Q: within £20% of 2 hours.
8 No apparent damage Exposure at -40°C, for 1000 hours.
© Cold test L : within £10% Characteristics are measured after the ambient air exposure
£ Q: within +20% of 2 hours.
2 Solder the sample on PC board.
% Temperature E?;ﬁ&irf%gfmage 100 cycles of +100°C for 30 minutes, —-40°C for 30 minutes.
= cycling test Qj within :200/ Characteristics are measured after the ambient air exposure
c . =x (]
1T of 2 hours.
Temperature L : within +10% Monitor L change throughout temperature of —-40°C to
coefficient (Typical: +250 ppm/°C) +100°C with reference to L at 20°C.
1. Storage temperature range, /R 1FREH : —40C~+100C (LL2012-FHL)

—55C~—+125C (LL1005-FHL. LL1608-FSL. LLP1005-FH. LLV0603-FB. LLV0603-F)
in case of taping use : 0°C~—+40C /7 —E > JIR# : 0C~+40C
2. Operating temperature range,/{#R/REH : —40C~—+100C (LL2012-FHL)
—55C~—+125C (LL1005-FHL. LL1608-FSL. LLP1005-FH. LLV0603-FB. LLV0603-F)

b =] R 1% #® B 5 &
T2 MERICEBE R AL L TRISRTRRICKEIDOARIC
HMEZLEHDHFEI2mMmICE B £ THA S,
% a:|1.2|LL2012
- =t HYIBIE D BN S 1.0|LL1608
% b # :it Eﬁ %*)ﬁﬂ’];ﬁfﬁmﬁ v to 0.8|LL1005, LLP1005, LLV0603
m © b:|2.0|LL2012, LL1608
LL1005, LLP1005
" of 1.5|LLV0603
E BAT :mm
i " HHEIRIED L Lo 7Y MRS AL L. BEEE10~55Hz, IRIE
R B 2 B 12872 ADZALR  £10%LIA i o RPuiiiasee et
. QoL 205 bk 15mmORE EX. Y. Z 3HEICE2WR, FerRNMA 3,
B
i A 2 THEARER HEARRIBEN AW &, BFE160C T2~3A R F &%, 260E5CT DI A L DFIZ1010.57
- TR Un T EMmEIEER 90% Lk RiRET %,
A AR WHFEEED 0% U EH LW IdA L BRE160C C2~3RfEF %, 230E5C DI A EDHIC4T1FRE
- EE TsbbhTndz e, RET 3,
HARRVEED LW &, SBRE6O" = e - =+
- < . BE60C. MBMIEEISHDEETHIC10008EHRET 5,
w2 B2 B 12278 20FEE  £10%LA e ! 0105 otk
H Qo B (b = ieo%uw REBRTH., TR, BEhIOBENBRAET 5,
ifit
EMMIEEO LW &, < B e - . .
Homom B | EiE i | BEI00CORBERCI000MMNET SRR TR, WA,
& R = —_ N=] - 1+ 24 -Hll=F
fﬁ Qd)gi’éﬂjﬁ iZO%UW %Iﬂq:‘uZE#FﬁﬁﬁiE{ﬁlﬁum?éo
. HABEO L VT &, S e 4 (YR A e 4 A %
W om o= oo 12578 AORIE  £10%en | SE A0COBESELI000MAE Y 5 HiR T, .
'li QU)Z’E“:K iQO%L){W EpAT 2RISR EI E °
HARRBED AW &, T2 MERICER E IF AT L, BE100C T304, —40C
s BEY A 7L 12875 Z0OFEE  £10%LA TIOADERMTI00Y 1 7 IVfTH . HERIETH. BB, BiEPIC
HE QOE{LE +20% LA 2BFEMERBAET 3,
B OE A M 1 E7 220X H10%LA BE0CHOEDOLEEZEEE LT, BE%—40C. +100CICZE1t
oo (%58 : +250PPM,/°C ; LLY 1) — X) BELEEDLOTILEERD B,




