[’Z‘l. To KO Multilayer Chip Inductors ®Esv 71474
BLL2012-FHL series i

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

FEATURES &

Lead-free
New specifications
* Dual frequency standard for inductance value
* Supports high temperature reflow soldering (260°C,
3 times)
Surface mounting applicability (Supports both reflow and
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flow soldering)
* High reliability (ceramic integrated structure, and terminals
plated)

DIMENSIONS 445 ~f &=

Length Width Thickness Electrode
L (mm) W (mm) T (mm) widthA (mm)
Marking of polarity 2002 | 1.25:0.2 |06 =0.2(1.5~8.2nH) 0503

RN 0.85 + 0.3 (10.0~39.0nH)
1.0 =0.3 (47.0~100nH)

1.2 +0.3 (120.0~680nH)

Marking of polarity: Marking is on the upper surface of
the unit.
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ELECTRICAL CHARACTERISTICS “E S AY4F %

¢ Inductance Range 1.5~680nH (E-12 Series) 1545 XEH 1.5~680nH (E-12 Series)

* Inductance Tolerance S;+0.3nH (1.5~5.6nH) A YR RFEFRE S#k; £0.3nH (1.5~5.6nH)
J:x 5% (6.8~680nH) J#& ; & 5% (6.8~680nH)
K;+10%, (3.3~680nH) Ki#%&; &10% (3.3~680nH)
* Q (Typical) 22 ~65 (at 800MHz) * Q (Typical) 22~65 (at 800MHz)
* Rated Current 50~300mA c FREMIE 50~300mA
* L Temperature Coefficient + 250ppm/°C c LRERE (BE1H) +250ppm/C
(for reference only) o [FRBEHE —40~+4100C
* Operating Temperature Range - 40~+ 100°C o (RIFREEH —40~+100C
 Storage Temperature Range -40~+100°C
EXAMPLES OF CHARACTERISTICS 45141
Inductance vs Frequency Q vs Frequency
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[Xa T OKKQO Mutilayer Chip Inductors #EF>71>52%

continued from previous page
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TOKO STANDARD PART NUMBERS /%t BR#&R—&

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

Inductance & Tolerance Q Q Typ.
TOKO Min S.R.F Roc Rbc Ipc
; b at 100MHz | at 800(500, 300, 200)MHz 100‘ (MHz) Q) Q (mA)
RALINLED 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-FHL1N5S 1.5 1.5 +0.5nH 800 11 153 275 375 520 615 793 4000 0.10 0.02 300
LL2012-FHL1N8S 1.8 1.7 +0.5nH 800 12 140 250 339 466 540 784 4000 0.10 0.02 300
LL2012-FHL2N2S 2.2 2.1 +0.5nH 800 12 16.7 295 399 550 626 964 3800 0.10 0.03 300
LL2012-FHL2N7S 2.7 2.42 +0.5nH 800 12 155 275 36.8 50.8 57.8 89.0 3600 0.10 0.03 300
LL2012-FHL3N3S 3.3 3.0 +0.5nH 800 12 154 29.0 39.2 52,6 59.2 96.4 3400 0.10 0.04 300
LL2012-FHL3N9S 3.9 3.7 +0.5nH 800 12 16.0 29.7 39.7 534 59.7 76.8 3200 0.10 0.04 300
LL2012-FHL4N7S 4.7 4.6 +0.5nH 800 12 16.5 304 409 543 61.0 81.0 2800 0.12 0.03 300
LL2012-FHL5N6S 5.6 5.7 +0.5nH 800 12 170 313 421 552 61.0 76.9 2800 0.15 0.05 300
LL2012-FHL6N8J 6.8 6.7 +10% 800 12 18.7 333 446 581 639 897 2100 0.15 0.06 300
LL2012-FHL8N2J 8.2 8.2 +10% 800 15 185 322 424 548 595 732 2000 0.18 0.05 300
LL2012-FHL10NJ | 10 10.2 +10% 800 15 18.9 337 444 569 615 757 1600 0.20 0.06 300
LL2012-FHL12NJ | 12 12.7 +10% 800 16 20.5 36.5 475 608 659 7938 1350 0.22 0.07 300
LL2012-FHL15NJ | 15 15.8 +10% 800 16 221 395 515 642 682 67.9 1350 0.24 0.1 300
LL2012-FHL18NJ | 18 195 +10% 800 16 229 40.7 529 649 684 493 1200 0.26 0.10 300

»

LL2012-FHL22NJ [ 22 245 +10% 800 16 216 38.0 486 56.8 574 = 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 | 33 385 +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 50.0 50.9 455 = 900 0.50 0.13 300
LL2012-FHL47NJ | 47 63.9 +10% 800 17 248 418 495 474 394 = 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 46.2 336 181 = 700 0.65 0.24 300
LL2012-FHL82NJ | 82 103 +10% 500 20 265 414 431 215 = = 600 0.70 0.28 300
LL2012-FHLR10J | 100 142 +10% 500 20 277 433 414 - = = 550 0.80 0.33 300
LL2012-FHLR12J | 120* 139 +10% 300 16* 264 382 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** 382 +10% 200 11** | 26.0 28.6 = = = = 300 4.00 2.86 150
LL2012-FHLR39J | 390** 500 +10% 200 11| 25.0 21.1 = = = = 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

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

¢ Inductance tolerance,/ 1 > % 7 2 > RFFRIE : S=+0.3nH, J=+5%
* Operating temperature range /{£:BE & : -40°C~+100°C
* Storage temperature range, /R 1F:BEEHE : -40°C~+100°C
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LLVOB03-FB * LLV0603-F

Multilayer and Thick Film Chip Inductors #E - EEs v 71> 474

LL1005-FHL * LL1608-FSL ¢ LL2012-FHL

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).
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PRECAUTIONS,C{ER EDEE

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.
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[Xa T OWKQO Wutiiayer and Thick Film Chip Inductors #7 - B85 71> 554

PART NUMBERING SYSTEM, & EiE R

Example /%I
LIL| [1/e[o[8] [F[s|] | | | | | |
L Tolerance /1 > %7 &> ADHARELS
Inductance /1 > 47 % > XE&
— Material /#¥i2 5
Physical Dimensions,/ <t Tolerance for the Inductance
' NN ~ . pp ~ = =
L TOKO's Type name,/ R}t 8@ E 18980 ADHEBELS
Inductance Unit is nH and 3 digits are used.
The value is indicated as shown below. Mark Tolerance
3XFTREND, BAIIEnH B +0.1nH
Example /#l . 4N7---4.7nH (o} +0.2nH
33N---33nH S +0.3nH
R27---270nH G + 2%,
T + 3%
J + 5%
K +10%
M +20%
REEL PACKAGING /) —JLINy r—2
(1) Chip's placing (1) FvTEE
Chip Inductors are packaged into 8mm width, 4 or 2mm FyuTAET21E, 8smmig-4% /=ld2mmE Yy FOT T XF v
pitch plastic or paper tape then enclosed by cover tape. JTF—TEEET TR N AN—FT =T EEE
(2) Carriage hole position B2 EICENRBFEETATVET,
Carriage hole position is right side of tape when sealing tape (2) XV RALE
is up side. T—TOFRYRIG. T-TEFRICEIEHLAZEE. AL
BYET,
* Tape dimensions (Unit: mm),/ 7 — 7’~Fi& (B : mm) * Reel dimensions (Unit: mm), 1 —JU~fi& (B @ mm)
L?,i\ P=4.0:01  20:0050  4155:005 T T NEEASA
N o ‘ —
—|~Ts
gt F @ of O 0 O <8
S5 |2
o o 1l . g o~
hmno gk =N
B Tzcj
L
0.0(5) ||
*( )it 03301 —ILDIHE 11.4(135) |
Type A B [ T T Ts Material (Tape) QTY (0180)
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 — TZXF 9y 4000PCS/reel
LL1005 5 0.62 1.12 - - Max. 0.8 Paper 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.
e TNV BEBRES. HE. BUEFSLUVLHBEIRRTENTVET,
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Multilayer and Thick Film Chip Inductors #E - EEs v 71> 474

SOLDERING CONDITIONS (3 A =45\ &4

® Recommended Pattern

BAEFIHENZ -2

[

a

Pattern dimensions (unit; mm)
LL2012 series LL1608 series LL1005 series LLV0603 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.

s BARMTBERMFITREAEL LRANIC [BEF LV ZE2EEBOL, ZHERDTTEL,

Flow Soldering

Reflow Soldering

Soldering Iron

75.‘

230+5°C

80+20°C

l«2min=

2s.
==

250+10°C

|e—2min-»

Solder iron power
FAEZZTHRE 1 18W

N

ELECTRICAL CHARACTERISTICS TEST METHOD “E SR ViS4 BIFE /3%

. INDUCTANCE, Q

Test equipment

* Impedance analyzer:

4291A/B(Agilent):LL1005-FHL, LL1608-FSL, LL2012-FHL,
LLV0603-FB, LLV0603-F,
*Test fixture: 16192A(Agilent): LL1005-FHL, LL1608-FSL,
LL2012-FHL
16196C(Agilent): LLV0603-FB, LLV0603-F

Test method

* Set measuring frequency read inductance and Q value.
. 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.

Test Circuit DC RESISTANCED

sw INDUCTORO
|_

SAMPLE

L4298, Q
o [EAMSREBLVERE

« BITE2E : 4291A/B(Agilent): LL1005-FHL, LL1608-FSL,
LL2012-FHL, LLVO603-FB,
LLVO0B03-F

« & B :16192A(Agilent): LL1005-FHL, LL1608-FSL,

LL2012-FHL
16196C(Agilent): LLV0603-FB, LLV0603-F
* BIEHE
c AIEERKEEEY FL. 1 >H T2, QAN S,

2. Roc (E7t#K#1)
o (EAMRED SVOREDEE

o ISR : 4338A/B(Agilent) % 7= 1110245,

e BIERHE

M BFICFyTEEY M T 5,
(@) SWEIRLRETF v THEHLANR L TIRE DB,

HITE B3 EEmE

o O

SWI_ 5t
a4 )b

3. Self resonance frequency (S.R.F.)

* Test equipment

3. S.R.F.(AECHIERARKH)

o fEFAISS

* 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.

« BTS2 : 8719D(Agilent):0.5GHz~13.5GHz DRI (= 3
8720D(Agilent):13.6GHz~20.0GHz D BITE | =@
BIEAE
o Xy NT—UEBRICELDI L E—FXBELY . FEMEUT
TEREREMUT 7R ADMEI0IC L B BB %5H
W3,
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MECHANICAL & ENVIRONMENTAL CHARACTERISTICS 1% #Y - MiRAYEEE

Iltem

Specification

Criteria

Bending test

No apparent damage

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

R23

I Weight a:[1.2[LL2012
1.0|LL1608
0.8|LL1005, LLV0603

b:|2.0|LL2012, LL1608
LL1005
1.5]LLV0603

unit: mm

Vibration test

No apparent damage
L : within +10%
Q: within £20%

Apply frequency 10~55Hz, 1.5mm amplitude for each perpendicular
direction of 2 hours.

Mechanical Characteristics

Resistance to
soldering heat

No apparent damage

Terminal extant %

: more than 90%

Pre-heat at 160°C, 2~3 minutes.
Soak into the molten solder bath of 260+5°C
at 10+0.5 seconds.

Pre-heat at 160°C, 2~3 minutes.
Soak into the molten solder bath of 230+5°C
at 4+1 seconds.

No apparent damage
Terminal surface wet %
: more than 90%

Solderability test

No apparent damage
L : within £10%
Q: within +20%

Exposure at 60°C, 95% RH for 1000 hours.
Characteristics are measured after the ambient air exposure
of 2 hours.

Humidity test

No apparent damage
L : within +10%
Q: within £20%

Exposure at 100°C, for 1000 hours.
Characteristics are measured after the ambient air exposure
of 2 hours.

Dry Heat test

No apparent damage Exposure at -40°C, for 1000 hours.

Environmental Characteristics

Cold test L : within +10% Characteristics are measured after the ambient air exposure
Q: within £20% of 2 hours.
No apparent damage Solder the sample on PC boarq. .
Temperature L - within =10% 100 cycles of +100°C for 30 minutes, —-40°C for 30 minutes.
cycling test Qj within :20% Characteristics are measured after the ambient air exposure
) - 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.

—_

—40C~+100C (LL2012-FHL)

—55C~—+125C (LL1005-FHL. LL1608-FSL. LLV0603-FB. LLV0603-F)

. in case of taping use : 0C~—+40C /7 —E > JIK&E : 0°C~+40TC
2. Operating temperature range,/{EFBEHE | —40C~+100C (LL2012-FHL)

—55C~—+125C (LL1005-FHL. LL1608-FSL. LLV0603-FB. LLV0603-F)

. Storage temperature range /R TFREEH :

15 B b7} 1% s B F &
T2 FERICEB E B A LG U TRISTRTHRICKEIO AR
HMEE-bHAENI2MMICE B ETMA S,
# § > Weight a:[1.2[LL2012
= b & &K B HEIEED TN &, 1.0|LL1608
0.8|LL1005, LLV0603
W @| b:[2.0[LL2012, LL1608
LY 1.5 ttb%%%a
E"J . unit: mm
i " BREEGEOL Lo 72 NMRICEHE A LR L. BER10~55Hz, IRIE
= N N IR =" i o/ = R - ! ~ o / % N -~
B R B Joa 72 - ARl LI0NAR | smmOMREIEX. Y. Z35RAICEITE. HOREMA S,
3
: i A 2 THERER HEMAIBEO L VW &, BE160C T2~3REF2%. 260E5CDIEA L DFIZ10£0.5%
R 5T BABIEAT R 90%LLE miRET 5.
AR AR T BRI LB LULEFH LW IEA L BEE160C T2~3RRF %, 2305CDIFA L DHIC4H1FHR
- R THBhhTWnaZ e, RET 3,
HAEIBEDO LW &, o et . o e 1 .
TR T gryani A 100/ BE60C ., AIIEE56NREITH IC 10008 HIMET 5.
W R B doar g AmRits 10k HBRE TS, BB, RN ESNET 5.
ifit
HARRIEIEN B W2 &, 5 o N A = " . P
R LLE 08 ZDEIE  +10%LIA L“%Elﬁﬁcgg%‘%ﬁfﬂ,ﬁm%v53&5%7&‘ iR
f& QDT LR +20% LIK B oan (2R fE I E 128 TE °
; HARAIBIEN B VW2 &, AN (T B [~ " . e s
iy wOoE s B G m L ZADTEE  +10%LlN ﬁ:g-; 40 cioﬁ,@fcﬂooo:ﬂﬁaﬁﬁiﬁt5;&&%%@7&\ iR
QU)?’Q%’TQ +20%J’jm %Ii¢tu2E?FﬁﬁﬁiE{§lﬂ“E_¢60
i3
HEAIBEO L VW &, T2 MERICEE E AR L. BE100C T304 . —40TC
- BEYIT L 12872 Z0ELER  T10%LIRN TI0DDEMETI00Y 1 7 IVITH, RERETH. BB, EiEPIC
2 QOE LR +20% LA CEEFEIMBRATET 5,
_r 12872 Z0FEER  £10%LIRA BE0CHOEBOLEZREEE LT, BE%Z—40C. +100CICZE1{L
moe . ({t5=1& : +250PPM,°C : LL> U — X) BEEZDLOTILEE KD B,
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