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BLTCC jJER =
LTCC Filter

&I
Feature -

* RHIEZINR

Excellent power handling
* Rt
Small size
* FimEEREE
Temperature stable
* LTCC 454, B&RFIANEM. MEME. SHUEM
LTCC construction , and has good moistureresistance, corrosion resistance, high reliability.
* f§& RoHS 5 MEEaREK
Compliant with RoHS directive and Halogen free requirement.

L Jn:E]

Application

* RS HIH
Harmonic rejection

* S/ EE WAFERAE
VHF/UHF transmitters/receivers

S B SRIRE

Part Number

LF - 3216 OR09 B 1 T

@ @ ® @ ® ©

@© FRFBRS QUH) - “LF” REFEE. “BF” REFRE. “HF” RFEE.

Indicates the product code (2 digits): "LF" stands for low-pass, "BF" stands for band-pass, and "HF" stands for high-pass.

@ FRERINERT (4 G%H) - mAH 3216 R,

Indicates the overall dimension of the product (4 digits): such as the metric 3216 size.

Q@ FFRERIMEAE 48 « B—RKEHEEA GHz 211, “R” RFENMS.

Represents product operating frequency (4 digits): Single filter uses GHz unit, and "R" represents decimal point.

@ FRMEBEMRIMAR (1 ZFR) . SRHHEF 1 ~RESIHINBBERIMSR.

Indicate the external electrode realization method (1-digit letter): refer to Appendix 1 Product Model External Electrode Realization
Method.

(® FrRFmMEH (1D « HF “17 REEM, UEF 2" FREOERGHFTR AR TR E FRRETE LB MNHEHRES].
Represent product design (1 digit): the number "1" represents the general, and the number "2" starts with the Arabic numerals or |
etters to represent different types of special customization.

(@ RREHEAR QEIFR) . “T" REFHEE, “B” RREMNEBR, “C” RRENBEEK.

Indicates the packaging method (1 digit letter): "T" represents ribbon packaging, "B" represents plastic box packaging, and "C"

represents plastic bag packaging.
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FENGHUA
& EAE R
Product Dimension
* B EONRRA R RR T PCB (24
B-shaped outer electrode method product size PCB Land Pattern

Al F1 TYP BN1
= D e T

1 3 * B1 GROUND PAD
INDEX Z\PAD SHAPE P1 TYP
AREA MAY VARY MAX L1 Ml K1
(ON TOP) * 7 *
TOP VIEW SIDE VIEW ,&
~ FDoTYe Y4
Cl = HT
j Gl
B TYP— Suggested Layout,
FRONT VIEW Tolerance to be within 30.05
Unit:mm
A1 B1 C1 D1 E1 F1 G1
3.240.2 1.6+0.2 0.95+0.2 0.51+0.15 1.0£0.1 0.25+0.1 4.29+0.05
H1 J1 K1 L1 M1 N1 P1
2.21+0.05 0.61+0.05 3.1+0.05 0.61+0.05 2.214+0.05 0.3+0.05 1.8+0.05

S B

Pin Connections

B Input Port (1)
#i#th GND (2). 4)
4 output Port 3)
* F OMRARA R~ RR T PCB I2&#X
F-shaped outer electrode method product size PCB Land Pattern
A2
E2+.006 oo
D2 __| TYP F2 TYP
e N iy W e
% /‘7‘[ | T GROUND PAD
3 ! TYP
1 Ps' e B2 gj/% M2
% N

0o

A L v I
INDEX 2 P2 }Tg * L‘Z K

AREA

(ON TOP)
TOP_VIEW SIDE_VIEW %/6
]

~R2™
€2 0.1 G2
Suggested Layout,
FRONT VIEW * Tolerance to be within 0. 05
Unit:mm

A2 B2 Cc2 D2 E2 F2 G2 H2
3.240.2 1.6+0.2 0.95+0.1 0.6610.2 1.91+0.15 0.30+0.15 4.62+0.05 2.64+0.05

J2 K2 L2 M2 N2 P2 Q2 R2
1.751£0.05 3.02+0.05 1.0410.05 0.9910.05 0.33+0.05 0.61+0.05 0.51+0.15 0.99+0.05
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Pin Connections
HI Input Port (1)
$EH GND (2). 4)
i output Port (3)
* G A ERARBN~ERRT PCB B&E#HR
G-shaped outer electrode method product size PCB Land Pattern
A3
G3
TYP
D3TYPREF*W‘ [‘ L3 TYP —-l I——
INDEX AREA \ 7 @ % G3TYP _l_
é é M3 TYP
T84 D+ B3
H3 i0.1'5 TYP *% % % m m K3
1] 2 3 7 :
] \ 7
F3dime = Lo s n
B
C3 Suggested Layout,
4{ Tolerance to be within 30.05
Unit:mm
A3 B3 C3 D3 E3 F3
2.0£0.15 1.251£0.15 0.94+0.1 0.36+0.2 0.30+0.15 0.30+0.15
G3 H3 J3 K3 L3 M3
0.66+0.05 0.6410.15 3.40+0.05 2.64+0.05 0.36+0.05 0.99+0.05
S| PR
Pin Connections
M Input (8)
it Output (4)
%t Ground (1,3,5,7)
FEE Isolate(Do not ground) 2, 6)

* S REEE
Maximum Ratings

#1%(3216) Band Pass

Storage Temperatur

FKARType {iXi@(3216) Low Pass  [{Xi@(2012) Low Pass  |&i&(3216) High Pass
TERE
-55°C to 100C -55°C t0 100C -55°C t0 100C -55°C t0 100C
Operating Temperature
& 7R E
-55C to 100°C -55C to 100°C -55C to 100°C -55C to 100°C

ST R

RF Power Input*

10W max. at25C

3.5W max. at100C

2W max. at25C

1W max. at100C

7W max. at25C

3W max. at100°C

5W max. at25C

1W max. at100C

* Permanent damage may occur if any of these limits are exceeded.
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Electrical Specificationat 25C
BHMHz PR MHz
RS G }?)\ AL . =R 2 =3 N
o mFE | ME | IEEL B B 4B FE#T
MHz a® Mz MAX MIN MIN MIN ¢
MAX | TYP
LF-32160R08B1T| DC~80 1.2 140 1.5 20@200MHz 30@225~1550MHz 20@4500MHz 50
LF-32160R12B1T| DC~120 1.0 180 1.5 20@280MHz 35@300~1850MHz 20@4750MHz 50
LF-32160R18B1T| DC~180 1.0 266 1.5 20@370MHz 30@525~525MHz 20@2350MHz 50
LF-32160R19B1T| DC~190 1.0 280 1.5 20@400MHz 30@510~2850MHz 20@2850MHz 50
LF-32160R22B1T| DC~225 1.2 334 1.5 20@460MHz 30@510~2500MHz 20@5500MHz 50
LF-32160R32B1T| DC~320 1.0 408 1.5 20@560MHz 30@640~2500MHz 20@5300MHz 50
LF-32160R40B1T | DC~400 1.0 560 1.5 20@660MHz 30@525~2350MHz 20@6400MHz 50
LF-32160R49B1T | DC~490 1.2 639 1.5 20@800MHz 40@880~2500MHz 20@6000MHz 50
LF-32160R53B1T| DC~530 1.2 674 1.5 20@820MHz 40@945~3000MHz 20@6000MHz 50
LF-32160R57B1T| DC~575 1.2 775 1.5 20@900MHz 40@1050~3200MHz 20@6000MHz 50
LF-32160R63B1T| DC~630 1.2 809 1.5 20@1000MHz | 40@1050~3500MHz 20@6000MHz 50
LF-32160R90B1T | DC~900 1.3 1015 1.5 20@1150MHz 30@1350MHz 20@5100MHz 50
LF-32161R00B1T | DC~1000 | 1.0 1342 1.5 20@1550MHz | 30@2000~5500MHz / 50
LF-32161R20B1T | DC~1200 | 1.2 590 1.5 25@1880MHz 30@2000MHz 20@5000MHz 50
LF-32161R50B1T | DC~1500 | 1.2 790 1.5 25@2220MHz 30@2380MHz 20@6800MHz 50
LF-32161R80B1T | DC~1800 | 1.2 2190 1.5 25@2410MHz 30@2770MHz 20@7200MHz 50
LF-32162R25B1T | DC~2250 | 1.3 2425 1.5 27@2850MHz 30@2850MHz 20@7800MHz 50
LF-32162R50B1T | DC~2500 | 1.3 2620 1.5 20@3560MHz | 30@3800~6100MHz 20@8000MHz 50
LF-32162R60B1T | DC~2600 | 1.3 2800 1.5 20@3675MHz | 30@3900~8000MHz 20@8400MHz 50
LF-32162R75B1T | DC~2750 | 0.9 3230 1.5 32@3600MHz | 32@3600~6000MHz / 50
LF-32163R00B1T | DC~3000 | 0.9 3620 1.5 20@4550MHz | 30@4850~7500MHz |  20@10000MHz 50
LF-32163R60B1T| DC~3600 | 0.9 | 4162 1.5 30@4790MHz | 30@4790~6000MHz / 50
LF-32163R90B1T | DC~3900 | 1.2 5090 1.5 20@5700MHz | 30@6000~8300MHz |  20@13000MHz 50
LF-32164R40B1T | DC~4400 | 1.0 5290 1.5 20@6700MHz | 30@6280~9800MHz | 20@9800~13000MHz | 50
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LF-32165R00B1T | DC~5000 1.5 5610 1.8 25@6700MHz 30@7050MHz 20@18000MHz 50
LF-32166R00B1T | DC~6000 1.5 6680 1.8 20@8500MHz 35@8700~14000MHz 20@20000MHz 50
LF-32166R40B1T | DC~6400 1.5 7200 1.5 20@8500MHz 25@12500MHz / 50
LF-32166R70B1T | DC~6700 1.5 7600 1.5 20@9300MHz 25@9500~11000MHz 15@18000MHz 50
LF-32167R20B1T | DC~7200 1.3 7560 1.6 20@8850MHz 35@9500~12300MHz [20@12300~18000MHz{ 50
LF-32167R20F1T | DC~7200 1.3 7970 1.6 20@8980MHz 30@9270~10060MHz 30@15000MHz 50
LF-32169R17F1T | DC~9170 1.5 9800 1.5 20@11630MHz  |30@12630~18770MHZz / 50
LF-321611ROF1T | DC~10800 1.3 11610 1.6 20@14000MHz  [30@14500~20000MHz / 50
LF-321612R8F1T | DC~12800 1.3 13900 1.7 20@16200MHz  |30@16200~19500MHz{30@16500~20000MHz{ 50
LF-20120R49G1T| DC~490 1.5 570 1.6 20@800~960MHz | 35@960~3000MHz | 30@8000~15000MHz | 50
LF-20120R53G1T| DC~530 1.5 601 1.6 30@980~2600MHz | 40@2600~4000MHz / 50
LF-20121R00G1T| DC~1000 1.5 1240 1.5 20@1550~1900MHz | 35@960~3000MHz | 30@8000~15000MHz | 50
LF-20121R52G1T| DC~1525 1.5 1710 1.6 20@2125~2350MHz| 30@2350~7000MHz | 20@7000~12000MHz | 50
LF-20121R80G1T| DC~1800 1.4 1240 1.7 20@2450~2900MHz| 30@2900~8500MHz 20@10000MHz 50
LF-20122R25G1T | DC~2250 1.4 2360 1.6 20@2800~3600MHz| 35@3600~8000MHz | 30@8000~15000MHz | 50
LF-20122R85G1T| DC~2850 1.4 3090 1.8 20@3800~4400MHz| 35@4400~12000MHz |20@12000~14000MHz| 50
LF-20123R40G1T| DC~3400 1.5 3750 1.8 20@4700~5000MHz| 32@5000~8500MHz | 25@8500~15000MHz | 50
600~1700 1.3 1.6
HF-32160R44B1T 450 40@230MHz 20@350MHz / 50
500~2500 2.0 (500~1700)
850~2000 1.3 1.6
HF-32160R65B1T 650 40@390MHz 20@480MHz / 50
710~2490 2.0 (760~1700)
1060~2500 1.3 1.5
HF-32160R88B1T 880 30@500MHz 20@640MHz / 50
950~3200 2.0 (970~2400)
1700~3800 1.3 1.6
HF-32161R32B1T 1390 |[(1700~370 40@880MHz 20@1060MHz / 50
1400~5000 2.0
0)
3500~9500 1.3 1.6
HF-32163R10D1T 3020 [(3100~900 30@2400MHz 20@2350MHz / 50
3400~11000( 2.0
0)
BF-20123R60A1T [ 3300~3800 | 1.45 / 1.45 32@ DC~2800MHz 20@4700MHz 30@5150~10800MHz | 50
BF-32161R86B1T| 1580~200 3.5 / 2.5 20@DC~1300MHz | 20@2600~4800MHz / 50
BF-32162R50F1T | 2100~2900 2.0 / 1.8 28@DC~1600MHz | 28@3700~5200MHz / 50
BF-32163R11B1T | 2720~3570 2.0 / 2.0 25@DC~1850MHz | 23@4300~8160MHz / 50




ixi

=R

LTCC FILTER

FENGHUA
BF-32163R70B1T| 3000~600 | 3.5 / 22 | 21@DC~2100MHz | 20@5600~8000MHz / 50
BF-32164R10B1T | 3700~4500 | 2.0 / 1.8 | 25@DC~2200MHz | 25@6000~9000MHz / 50
BF-32165R10G1T| 3100~7100 | 2.0 / 20 | 25@DC~2100MHz | 20@9500~17000MHz / 50

* Measured on Fenghua Characterization Test Board.

& 7Rt 2 ]

Product Characteristic Curve
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M5 Appendix

& EFHR PCB k!
Suggested PCB layout:

* B LSRR

B-shaped outer electrode method products:

®1.829 PTH, UNIT: mm

8 PL.

COPLANAR WAVEGUIDE:
— 0.965 TRACE WIDTH,

0.610 TYP 1 0965TRACE &0.330 GAP, 2 PL.
(SEE NOTE BELOW).
PIN L4 —L

DUT 0.483, 2 PL.
PACKAGE
OUTLINE

s : 1. INEFRTR A S ASET R04350B IR I ESR S 5%, EREX 0.508+0.038m. BREE: S@ 1/2 88, SHTEHMRM, SmEEEM
[BIBR AT BEEEE &% . Coplanar waveguide parameters are shown for Rogers RO4350B with thickness 0.508+0.038mm. Copper: 1/2

OZ.each side. For other materials trace width & gap may need to be modified.

2. PCB [REAIELIEME . Bottom side of the peb is continuous ground plane.

. F~H# SMOBC [ PCB $i% /5 (1845 EAIFAIEZ) Denotes pcb copper layout with smobc. (solder mask over bare copper)
b RTRAEEEZREIEEREIZE. Denotes copper land pattern free of solder mask.

* AT
Schematic diagram:

50Q

m RF OUT
)

RF IN
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*F RESM AR T =

F-shaped outer electrode method products:

UINT: mm ®0.330 PTH FOR GROUND , PLUGGED
WITH EPOXY FROM TOP SIDE

COPLANAR WAVEGUIDE:

/ 0.533 TRACE WIDTH &
'/ -I-

— |711.' 0.279 GAP, 2 PL.
vt a0 RF OUT

I'

PACKAGE
OUTLINE
L IERRAREE R 0. 25410, 025mm F ZZASHT R04350B RM BIRELTEEMEES . BHREE: 8@ 1/2 858 MNTHMBERM, &

KEEMBPRATAEEEIZ K. Trace width & gap parameters are shown for Rogers RO4350B with dielectric thickness 0.254+0.025.

Copper: 1/2 OZ.each side. For other materials trace width & gap may need to be modified.

2. PCB [REAIELIEME . Bottom side of the peb is continuous ground plane.

. i SMOBC ) PCB $E% /5 (#24F_EHIFEIRE) Denotes pcb copper layout with smobc. (solder mask over bare copper)
s RRAESEEEHRIERZEZR . Denotes copper land pattern free of solder mask.

* AR

Schematic diagram:

DUT 4 —
50Q _\ 50Q

RF IN m RF OUT
-, : .

10
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G-shaped outer electrode method products:

UNIT: mm

COPLANAR WAVEGUIDE:
0.559 TRACE WIDTH &
0.356 GAP, 2 PL.

(SEE NOTE BELOW)

®0.330 PTH
PACKAGE
OUTUNE FOR GROUND
1. EFR R A B ZSHT R04350B IR B ER S5%, EE XK 0.508+0.038mm, BINEE: §@E 1/2 27, MNTFEMRG, SmE&EEM

BB AT RESEE (&84 . Coplanar waveguide parameters are shown for Rogers RO4350B with thickness 0.508+0.038mm. Copper: 1/2

OZ.each side. For other materials trace width & gap may need to be modified.

2. PCB [REAIELHEMHE . Bottom side of the pcb is continuous ground plane.
. i SMOBC ) PCB $E% /& (#24F_EHIFEIRE) Denotes pcb copper layout with smobc. (solder mask over bare copper)

s RN ESEEEHRIERZEIZR . Denotes copper land pattern free of solder mask.

* [REE.

Schematic diagram:

SMA SMA
(50 Ohm) E _|_,|_ _|_,|_ (50 Ohm)
IN/OUT ( ® 1O out[] ® ) IN/OUT
[1 [1 []
111

11
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Packaging
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* ¥R RH Embossed Taping
ERAF2012. 3216:
For 2012. 3216:

®DO
ot PaRrAN ke
S TP RN %]
=i TR )
P Pl \.PDI
B4 unit: mm
A= Type A0 BO W F E t
2012 2.35£0.10 1.65+0.10 8.00£0.20 3.50£0.05 1.75¢0.10 0.25£0.05
3216 3.50£0.20 1.90£0.20 8.00£0.20 3.50£0.05 1.7520.10 0.25+0.05
AIS Type P PO P1 ®DO ®D1 KO
2012 4.00£0.10 4.00£0.10 2.00£0.05 1.50+0.10/-0 1.50£0.10 1.00£0.10
3216 4.00£0.10 4.00£0.10 2.00£0.05 1.50+0.10/-0 1.50£0.10 1.20£0.10
* %42 Reel
e A
B
| — D -
— C I
W
T .
B4 unit: mm
A2 Type
= M w T B c D
2012. 3216 178+2.0 13.0£0.5 15.5¢1.5 2.0+0.5 13.020.5 21.0£0.5 57.0£2.0

12
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* UETHELEEREN Taping Ability

HEwHRLJ] Top tape peel strength
EHRIJIREJ 11~70g (0.1N~0.7N) , EE: 300mm/min, 2 FIIREETR R IFEHEETHIIR.
Peel strength is 11~70g (0.1N~0.7N),with speed of 300mm/min,and should not have flash and tear after peeling.

SR 75 3% Test method:

K175

Peeling direction

165°~180°
B
Carrier tape

\ N

Top tape

T}EG%

Bottom tape

FmiAEhEW, FTHEERT. KEHIER.
Filter is free, no sticking to top tape and bottom tape.
FRENETERIRE, BEmiLTmRG.

Filter is easy to take out from carrier tape and chip hole have no mechanical damage.

* GIEEME Packaging Quantity

BERGE s 2L SR €
Packaging style Tape & reel Case
S Type 2012, 3216 2012, 3216
BE
<3000 <10000
Quantity(pcs)
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¢ LTCC K =8{ER A

* RFEREUTHERARETRA, MRS ZEIRMm:

1. EEFMARERE, S1EK . LFER. BIBTINER.

2. EPSNERRBEALRMT, RERDSHMSGER.

3. EERRENMS, BERHFMESE, BEFSS. RES, 55 8K, —8SLEF.

4, EFERRETHEICRRERAMSER.

5. FEFEAENMG. Rk, HEESHIRMIEER.

6. ERMEREMEEMRESH~RNERTER.

7. REEERANEER SRRSO EETE R~ A,

8. FRIBKBRNEM T ERENBFINE. ATMRESRVAEKARTE, ERERMNBEABITIFARAN, EE
BEESS (IREDR) BNSLERY. MRIFREEREXERANES), HABEREDHT ONOFF, WEEIBEHRNELE. EHR
MAMmAENER, BRTHRRENEZNHX), EHE. REZRMBAESE, BRERRE BERAENETE ON/OFF HIF
HTERE, BRSEEHITRT.

€ LTCC Filter Instructions for Use

* Application of the products in a special environment can deteriorate product performance:

1. Use in various types of liquid, including water, oils, chemicals, and organic solvents.

2. Use outdoors where the products are exposed to direct sunlight, or in dusty places.

3. Use in places where the products are exposed to sea winds or corrosive gases, including CI2, H2S, Nh3, SO2, and No2 etc.

4. Use in places where the products are exposed to static electricity or strong electromagnetic waves.

5. Use in proximity to heat-producing components, plastic cords, or other flammable items.

6. Use involving sealing or coating the products with resin or other coating materials.

7. Use involving unclean solder or use of water or water-soluble cleaning agents for cleaning after soldering.

8. The substrate of chip filter are mainly alumina and glass. Cracks may occur at the connection of solder (solder fillet
portion) due to the difference of the coefficient of thermal expansion from a mounting board when heat stress like heat cycle, etc. are
repeatedly given to them. Care should be taken to the occurrence of the cracks when the change in ambient temperature or ON/OFF
of load is repeated. The occurrence of the crack by heat stress may be influenced by the size of a pad, solder volume, heat radiation
of mounting board etc., so please pay careful attention to designing when a big change in ambient temperature and conditions for use
like ON/OFF of load can be assumed.

¢ FRIERERER

1, BRXABLESFEDNENINE, BEHENENRSHBFM TSN~ R R =2 S EFNE.

2. AETFEEERNED, BARESERIASEARRE.

3. FRIRE~ME, BHLME~5.

4, BWIEEHRE 5C~30°C, HEXHEE 30%~70%.
BWEME EREEREGTAIMRARER.

5. BTEHKRE. BMg®E. MZREURRESIRASZE, RARSIEEXRANRE LN, BELEASRARARR. XE~RTE
X MR IAPESR A R AT S A S FE T ERIT.

@ Precautions on use of products

1. Avoid applying power exceeding normal rated power, exceeding the power rating under steady-stateloading condition may negatively
affect product performance and reliability.

2. Be careful when pick up the products with tweezers. There may be a care that the overcoat and / orthe body can be chipped.

3. Soldering tip shall not touch the product when install product manually.
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4. Storage conditions: T: 5C ~30°C , RH: 30% ~ 70%.The products are suggested to be used within six months when received, and the
storage conditionmentioned above should be followed.

5. Contact our sales representatives before you use our products for applications including automotive,medical equipment and

aerospaceequipment. Malfunction or failure of the products in suchapplications may cause loss of human life or serious damage.

& 12#% Soldering

* HEFRIELRIEMZ Recommended reflow profile * HEERK ISR Z Recommended wave solder profile

260T max

150C -180°C:
60s-1208

Remp up 3C/s (max) Ramp down 6 /s (max)

30C - 250C:
2 !ﬂs-szﬂl

200

HHFEB LA Recommended solder alloy: 96.5Sn/3.0Ag/0.5Cu.
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