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Tool Overview

Find optimal products combination for PoC
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muRata ®

INNOVATOR IN ELECTRONICS

bias-T inductors by simple operations.

- setting conditions (circuit, criteria, current, cable (In case selected “with cable ™))

- pressing the Optimize button to discover

- optimal products combination
- the graph display of S21 (IL), S11 (RL),

- Pass/Falil for standards that are to be cleared

- the smallest margin, total DCR/area of

ttttttttttttttt Select CIrCUItS and Cnterla e * - Stray Capacity @ +
================= — :
,,,,, : _L . Input cable type and length
""""""""""""""" <%~ Input current value [*= | (only when with cable)
S21/S11, Z
filters, largest height
Selected part number
+ S11(RL)
BN i o | T i vt A
i Graph notation of [+ 5 I N | |7
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PoC (power over coaxial) is a technology that transmits both power and
signal simultaneously through 1 coaxial cable. (This contributes to
reduce the number of cables)
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Power
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The high frequency signal and DC power are separated
through the Bias-T circuit.

Copyright © Murata Manufacturing Co., Ltd. All rights reserved. 6


https://ds.murata.co.jp/bist/?lcid=en-us

https://ds.murata.co.jp/bist/?Icid=en-us »
1-3, Roles of PoC System Bias-T Inductors  muRata C
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Power
DC-DC DC-DC | source
converter converter J_
T T +
%amera’ H serpes* 1c | l{ ” {5 Ser%es* ic H ecu
ensor [ —
etc M (Ser) J__ _ J__ (Des) ] etc
- Coaxial cable B
1 1

Blocks high frequencies

Blocks DC Prevents inflow of DC components to the IC with the

capacitor and prevents inflow of high frequency
components to the power line with the inductor.

Bias-T circuit

It is particularly necessary to select a Bias-T inductor
since it greatly affects transmission characteristics.
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Apply on Signal Quality mulata -

INNOVATOR IN ELECTRONICS

Measuring signal quality

Vload Vin

Bias-T
inductor

Random signal
3Gbps

Bias-T inductor
with good =
characteristics

Bias-T inductor
with insufficient e !
characteristics

It is required to select a Bias-T inductor that can
ensure signal quality.
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INNOVATOR IN ELECTRONICS

Simulation with 3 types of circuits available.

Power
DC-DC DC-DC source
converter converter J_
1 =] ---—-"—7Tyr-—-—"—-—"=-—"=—-=—-—-- JT— =
—__ul2])y T
T !,
SerDes* IC Tr| I |[ ]| &_ JO_ Ser(DDes>; IC
(Ser) 11 ) =4 1 €s
- T T Coaxial cable

m -
[1] With cable [2] Without cable [3] Only circuit
________________ Fe======""1 r=======®==="=""1
:F'artlo—| i Coanal Cable f—o Port : . P 5 Cll.__ Fort2 | l |

D ClLl R1 L1 FuCl -,’ l L1 R1 _,’ | l o w = FB1 |

| s | [ : |mnlb—m--- c = Ptz |
I | I I I - R1 R2 RS ]; ]; -/. |
| LS RS LS RS : | L5 RS I I ' : I
I I I I |
I FB1 EE FB1 IEE I l FB1 IEE | I |
I | & I = 1 I
I c3 c3 I I I I I
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INNOVATOR IN ELECTRONICS

S21, S11, S21/S11 criteria values that must be cleared to ensure signal

guality are set by each IC manufacturers or customers.

Automatically selects products combinations that clear these criteria.

This tool can be selected from the following.

e Select the IC manufacturer recommended criteria
« Select the criteria set by MURATA

« Upload your criteria

Copyright © Murata Manufacturing Co., Ltd. All rights reserved. 11
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Loss varies by cable type and length.

To run simulations on circuits with cables, settings considering cable
characteristics must be applied.

Relationship between cable length and S-parameter

0 H i 0
I.""‘!z::l‘“..
\\“:\
-10 NN, -
N \\ 10
\\ \
o \ \ 2
S 20 o S —20
-30 -30 =
m
Cable for high speed (10m) 10m
Cable for low speed (10m) 15m
_ I RERLLE ] LR SRR R ELL ] RS EEEIL | RS EREIL | _ IRRRLL LR IR R RELL
40 1 10 100 1000 40 !1 10 100 1000
Freq.(MHz) Freq.(MHz)
2 types of cables can be selected on this Input an applicable value for cable length.
simulator. (Usually about 15 m or less)
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INNOVATOR IN ELECTRONICS

Inductors that match the conditions set in condition settings are

provided.
Applying less options for ambient temperature conditions and current

conditions provide more inductors that can be selected.

Lower Ambient
temperature

Higher Ambient
temperature

The number of selectable inductors

larger
DC current

Copyright © Murata Manufacturing Co., Ltd. All rights reserved. 13
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INNOVATOR IN ELECTRONICS

In Bias-T circuits, to ensure signal quality by reducing loss in wide bandwidths
ranging from low frequencies to high frequencies, Multiple inductors must
be used in series.

S21(Insertion loss)[dB]

-10
0.01

Good characteristics by connecting
Large L inductors + Medium L inductors + Ferrite beads

Loss in wide bandwidths can be reduced by
combining the following:
- Large L inductors that cover low frequencies

T

Intermediate frequencies \
deteriorate when medium L '

\ inductors are removed S/‘-' - Medium L inductors that cover intermediate
frequencies

Low frequencies High frequencie - Ferrite beads that cover high frequencies

deteriorate when deteriorate when

large L inductors are ferrite beads are \ Port1 o—| | o Port2

removed removed \

I
521
BLM18DN601SH1,LQW32FT220MOH,LQH44PH470MPR

BLM18DN601SH1,LQW32FT220MOH
BLM18DN601SH1,LQH44PH470MPR
LQW32FT220MOH,LQH44PH470MPR

s11
1 10 100 1000 10000
Fresuency[MHz]
Current 300 mA

Simulations with up to 5 parallelly connected inductors are available on this tool.
Bias-T inductors are automatically selected.
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Anti-resonance will occur when several Bias-T inductors are connected serially.

By adding a parallel resistance to each inductor, anti-resonance can be
suppressed.

On the other hand, characteristics other than anti-resonance will deteriorate.
By selecting a suitable resistance value, a filter characteristic that fulfills the
target characteristic will be achieved.

o —
. a1 " L1E =R1
The following are results when “L1: LQW18CNR47"” and LQW1BCNRA
“ 2: LQW32FT100” are used, and their parallel Parallel
resistances R1 and R2 are Open, 1000 ohm, 2000 ohm, L2 £ =R2 resistances
or 4000 ohm. LQW32FT100
5 0 [ 0
0] 5
m y
0.3 -10 i
T R1R2 . Anti-resonance
:10000hm B R1,R2
g 06 | g2 :10000hm | |
= R1,R2:Open 25 \ : :
5 0 : = 0 ‘ N R1,R2 :
35 ; I = OPEN
________ 0 R 4000 ohm
s _ g 2000 ohm
Anti-resonance 2-45 R1,R2:0pen 1000 ohm
-1.5 -50
1 10 100 1000 10000 1 10 100 1000 10000
Frequency [MHz] Frequency [MHz]
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A difference in characteristic results occurs between the simulation value (ideal

state) and actual value (board implementation).
Anti-resonance is present more noticeably in the actual value.

Simulation value vs.

(ideal state)

Actual value
(board implementation))

0 — ;
“ .\! L4
=f
-1 4 B
Ly £ H ¥
Good / { 4
\ ;
8 -2 N ey i
U 5
&
0 4 ] i
Ideal(Sim) —
Measurement 1 ——
-4
5
1 10 100 1000

Freq.(MHz)

Actual board layout and measurement state

Layout of each layer

Port ort2

DC port

Upper layer

\_

Cross-section

Inner layer

Inne

Bottom

Bottom layer

AN

\
Upper M

)

/ Measurement state

| Port1

©0.0330F
—

——————————— ;
. H

L1: LOWIBCNRIZ |
] H

o

L2 LOWSZFTIRS | |
i

L3 LOW32FTIRS | |
]

[

L4: LQHINPZERS ¢ |
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Effects of Board Stray Capacitance 1

INNOVATOR IN ELECTRONICS

muRata ®

In the actual state, the stray capacitance that occurs between the inductor and inner layer of PCB is

present on the characteristic.
If simulations are performed considering the stray capacitance, the calculated value becomes

closer to the actual value.

-

Calculating the stray capacitance from the part size N
and board information.
[C=exS/d] (S: area)

Stray capacitance

' Layer-to-layer

thickness of

Inductor

boards d= In this case
0.2mm
e C1 C2 C3 C4
Permittivity of boards
er=4.5 0.25pF | 1.6pF 1.6pF 1.8pF

Reflected on the simulation
Simulation value (including stray capacitance) versus actual value (board implementation)

/ A AT H—— ]
," \7 ? \ f Port1 »— portz __
- 4 = 4 :__ o CI
1 i ; / 3 BR= .
Good / Similar to { £ L2 L 7;7 c2
- -2 measurement ik %
g results
5. gy L [ C1~C5:
- = .
{ | Stray capacitance
ca
L4 —
-4 Add C1-C4(sim) = !
Measurement 1 — 7l7 A— C5 md

1 10
Freq.(MHz)

This simulator enables stray capacitance setting that allows calculation of results
close to the actual characteristic.

100 1000

Copyright © Murata Manufacturing Co., Ltd. All rights reserved.
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The smaller stray capacitance is, anti-resonance becomes smaller as well.
Deleting the interior ground of the board suppresses anti-resonance.

Normal board (actual measurement)

versus improved board (actual
measurement)

0 ——

7

Improved board =—

1 10 100
Freq.(MHz)

1000

Improved board

Remove GND
Portl Port2 0
7 Upp
DC port Bottom
Upper layer Inner layer Bottom layer
N
N Uppe
\ E
N
DC port Bottom
Normal Upper layer Inner layer Bottom layer
board

The stray capacitance value of the improved board is set as the default value on this simulator.
Since the values change depending on the part size and board characteristics, simulations can
be performed with the users freely changing the values.
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3-1, User Interface mulRala g

INNOVATOR IN ELECTRONICS

=g = =
Condition setting up section #v [sway copsciey +a] £
sircuit & Criteria Coaxial Cable @ @ ~

Reference criteria - Cable for High Speed -

Length S5 [m]
2 z0 515 | [onm]
DC Current 300 [rma] Relative Permittivity 16 n
\mbient Temperature 25 | [degcy Damping Constant 056 | [dB/m]
ee at 1000 | (muz)

i sim.1 Sim.2 | Sim.3 | | Sim.4 | Delete All Selecte
Each elements setting and selected part number displaying section
eie 9 P play g
» Optimize ® Delete [ Copy I, Paste Optimization Method | Maximize Margin Maximum Tsize |Free « | tmm]
L Optimization Setup R c
Element P/N @ Sratus @ Slze Code (mm/inch) Element Resistance @ Element Capacitance @
L1 Q Select BLM1BEG4718H1 x Optim = Free = | R1 [kahm] - C1 01 [uF] -
L2 Q Select LQH44PH470MPR x Optim = Free - |R2 15 [kahm] - C2 01 [uF] -
L3 Q Select LQH3NPZ470OMME x Optim = Free - |R3 15 [kahm] - C3 0.01 [uF] -
L4 Q Select x None | Free - | R4 15 [kohm] - -
LS Q Select x None | Free ~|R5 15 [kohm] - -
FB1 Q Select BLM1BKG102SH1 ®x Optim | Free - |- -

ey " Ny ey W — = =
Result-sect : .
T 10 24
o -1 ) ™ o //—‘\"' 1k
S 2o Z 2 T F—
= \ = = E
= \ 2 _ £
2 E o ] 2., &
o 20 - 100
“ h 2] @ \
3y E 4
h
-30 -50 -8 10
M 10M 100M 16 M 10M 100M 16 10k 100k 1M 10M 100M 1G 106G 10k 100k 1M 10M100M 1G 10G
Frequency[Hz] Frequency[Hz] Frequency[Hz] Frequency[Hz]
L) & Smoothing o i) 1 Smoothing o i) /| Smoothing L) ]
Besult + v Chip Sizd
Green cell: Required
Minimum Margin Rde PIN Sim.1
s21(d8] S11[dB] s21/s511(d8) Z[ahm] Max.[ohm] Typ.[ohm) _J |
sim.1 | PASS 174 6.54 - - 2.17 177 LR R Yellow cell: Editable
Sim. 2 MNA - - - - - - Selected Ttams Sim.2
bim.3 NA - - - - - - Selected Ttems
Sim. 4 NA - - - - - - ) selected Items - Gl"a':ll' ':CII- Uncdltablﬂ
NA - - - - - - Selected Ttems

T Max.[mm] -
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3-2, Details of each sections
Condition setting up section
Circuit and criteria

Setup Condition @

+w Stray Capacity

Coaxial Cable @ ©

~| |cable for High Speed

300 | (mn)

INNOVATOR IN ELECTRONICS

ze

S21(IL)

521(IL)[dB]

<]

Result

Sim.1 | PASS

=

NA

NA

Circuit & Crikeria

€ Selectable circuit

® \WVith cable ® \Without cable
Portl o—] }E?q e— = Port: Portl o—| —o Port2
? ClL:I. R1 L1 RlCl - D mu R1 :
Ls RS Ls RS L5 Rs |
& &
el © FB1 = FB1 «

& Selectable criteria
® The IC manufacturer recommended criteria

® The criteria set by MURATA

® Upload your criteria

Circuits and criteria can be selected from
the pull-down menu

® Only circuit

L1 L2 L5

Copyright © Murata Manufacturing Co., Ltd. All rights reserved.
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3-2, Details of each sections Rty P
Condition setting up section
Current and Ambient temperature, cable conditions

Setup Condition + v Stray Capacity + a +

v

Reference criteria

500 . <- Input a rated current value required for parts
S e S Voo <- Select Ambient temperature
(selectable from 25, 85, 105, 115, 125°C)

\

In case selected “with cable ” as the circuit
Cable far High Speed + < Select cable (High speed:Max20GHz. Low speed:Max8.5GHz)
Length : < Input cable length

Cable factor (editing available if “Edit” is selected in cable selection)
-Z0: Characteristic impedance

- Relative permittivity: Cable permittivity e 20

jaoo

)
-Damping constant: Cable loss j_ Ji

Damping constant

Copyright © Murata Manufacturing Co., Ltd. All rights reserved. 22
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Each elements setting and selected part number displaying sSection ovror i ececrronics

Sim.1 | S5im.2 Sim.4 Delg All Selected
B : ] tnumber
Circuit Pattern - Sim.1 e

» Optimize x Delete [ Copy B Paste Optimization Method | Maximize Margin - Maximum Tsize Free

Delete all selected
items for Sim. 1 to 5

“ Copy selected

- item Paste copied | ~ = _ —
. item s |
Delete g "ore - [Free - Set height limit of the

~ | Free

selected item filter consisting product

Optimization method

-Maximize Margin :
SeTsT Al ElE cellEcian 6f Find the part numbers combination that provides

optimal part number combinations the best characteristics
-Minimize Size :

Find a combination of parts numbers with the
smallest size that meets the criteria.

Copyright © Murata Manufacturing Co., Ltd. All rights reserved. 23
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Each elements setting and selected part number displaying sSection ovror i ececrronics

Sim.1 | Sim.2 4 Sim.4 | Delete All Selected
Circuit Pattern - Sim.1 Fartnume
» Optimize * Delate B Copy Ity Paste Optimization Method | Masximize Margin - Maximum Tsize Free ~| rmm31
L Optimization Setup R c
Elameant P/N B Status Size Code Elemant Resistance @ Elemant Capacitance @
L1 Q Select BLM1BAGI025H1 % | Optim | Free - R1 [kohm] -fC1 01 [uF]
L2 Q Select LQW32ZFT100MOH * | Optim | Frea -~ R2 15 [koehm] - cz 01 [uF]
L3 Q Select LQH3INPZEBOMME * | Optim. | Frea -~ R3 15 [koehm] - c3 0.1 [uF]
L4 Q, Select * | None | Frea - R4 15 [kohm]
LS Q Select #* | None - | Frea -~ RS 15 [kohm]
FE1 Q Select BLM1BKGLI025H1 #* | Optim. - | Frea -

L1 - L5 : Part number that consist of the Bias-T filter
R1 - R5 : Parallel resistance

C1 : DC cut capacitor

C2, C3 : Decoupling capacitor

FB : Ferrite Beads as a noise filter

With cable Without cable

Portl C_| }— Coaxial Cable _| l_” Port2 Portl O——| l_ Port2
cy~ A% cré 5
L1 R1 L1 R1 L1 R1
L5 RS i% RS L5 % RS
i L

-+

FB1 % c2 FB1 % €2 FB1 c2

TiE e T
\. b J 1 Manufacturing Co., Ltd. All rights reserved. 24
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Each elements setting and selected part number displaying sSection ovror i ececrronics

Sim.1 | Sim.2 Sim.4 Delate A

Circuit Pattern - Sim.1

» Optimize * Delete B Copy By Paste Optimization Method | Masximize Margin - Maximum Tsize Free -

mm]

L Optimization Setup R c

Element P/N Status Slze Code Element Resistance Elameant Capacitance

L1 Q Select BLM18BAGIO2SH1 % Optim rR1 [kohm] o €1 01 [uF] -
L2 Q, Select LOQW32FTLO00MOH ® Optim. R2 15 [kehm] 4| c2 0 [uF] -
L3 Q, Select LQH3INPZEBOMME ®  Optim. R3 [kohm] 4| €3 0.0 [uF] -
La Q Selact » |None R4 ‘:\tckr'f 4] -

LS Q Select # None RS 1 hml all -

FB1 Q Select L!_\-HUK&.}//\ % | Optim. Input para”el Input

Display resistance value capacitance value

Select Product selected part
number

Clreuit parter s O Status = Select the status of each elements
Slement - L1 Optim.: Automaticall lect th timum duct f
ptim.: Automatically select the optimum product for

Reset Close - . " . - Y/
this element by pressing the “Optimize” button.
2012/0805 . . . . . .
3030/1212 - .

sz Fix. : Fix product even if the Optimize button is

part_number Inductance Impedance Size T Tsat
Code (Max.) d

BLMIBPGL21SH1 1200hm@ 100MHz1608/0603 0.95 2000 presse

BLMIBPGLB1SHL 1800hm@ 100MHz1608/0603 0.95 1500 -

= cos | = NOne 1 Does not select automatically

BLM18PG300SH1 30ohm@100MHz [1608/0603 0.95 1000

BLM18PG330SH1 3Zohm@100MHz [1608/0603 0.95 3000

BLMIBPG3315H1 3200hm@ 100MHz1608/0603 0.95 1200 - -

semeemasss oo 100 | O Size code = Select the size of each elements.

BLM18PGEO0SHL &0ohm@100MHz [1608/0603 0.95 1000

LQH32PHI0OMNC |LOUH@ LMHz 13225/1210 1.7 1000 ™

LQH32PHISOMNC |15uH@ 1 MHz 13225/1210 1.7 aon 700 330 165 0.57 0.475 =40 105 Powertrain/Safety

LQH32PHIRONNC |[tuH@1MHz 3225/1210 1.7 3000 2500 1380 6an 0.0432 |0.036 =40 105 Powertrain/Safety

LQH32PH220MNC  |22uH@ 1 MHz 3225/1210 1.7 650 G50 270 135 0.822 0.685 =40 105 Powertrain/Safety

LQH32PH2ZRINNC (2. 20H@1MHz 3225/1210 1.7 2000 1B50 a1o 455 0.0768 |0.064 =40 105 Powertrain/Safety

LQH32PH3IR3NNC |3.30H@1MHz 3225/1210 1.7 1900 1550 &00 400 0.12 0.t =40 105 Powertrain/Safety

LQH32PHARINNC (4. 7uH@1MHz 3225/1210 1.7 1600 (1200 a10 1305 0.186 0.155 =40 105 Powertrain/Safety

LQH32PHERBNNC |6 . 8uH@1MHz 3225/1210 1.7 1300 (1100 550 1275 0.264 0.22 =40 105 Powertrain/Safety

LQH32PHR4TZNNC  [0.47uH@1MHz 3225/1210 1.7 4400 2900 1490 745 0.0288 =40 105 Powertrain/Safety

LQH3NPZ100MME |10uH@ 1MHz 13030/1212 1.5 810 1280 &00 400 0.228 0.19 =40 105 Infotainment

A OAUAROZACOAMME |36 i MU LI LITETE) ie EEn LT FETY EXT) LECYT) FEET An inE Tofobainmonk. -

Copyright © Murata Manufacturing Co., Ltd. All rights reserved. 25


https://ds.murata.co.jp/bist/?lcid=en-us

https://ds.murata.co.jp/bist/?Icid=en-us »

3-2, Details of each sections
Result section

muRata ®

INNOVATOR IN ELECTRONICS

S21(IL) + - S11(RL) + - S21/S11(IRR) + v z + -
L‘_ T _______ S| ‘: 1] ) 64 10k | |
m -10 - o apl AR e~ E N I R S Iy 1k H:I .
nu il i R e : " Display S21, S11,
Export graph - N S21/S11, Z graphs
data as CSV Total DC resistance |
I il e value of selected part [ = e T e
. o number(Max and typ.) | vcoonn .
Result \/7 Chip Size + w
IL[dB] R _— mil:Rluaj [ohm] Max.[ahm] : Typ.[ehm] _I' WEE
Sim.1 PASS 1.78 10 26 - 2.4B 1.98 Total SIZe and

Judgment
(Pass/Fail)
for criteria

Minimum margin value against the

criteria_(Displaying markers in a graph
T

List of selected

Circuit Pattern -
Element P/N

L1

BLM1BAG1025HL

part numbers and links

Sim.1

Product Detail SimSurfing

L2 LQW3I2FTA1Q

L3 LQHINPZIEHR
L4
LS

FBL BLML1BKG1

Like to selected art number

- Reference spec

- Product detail page

- SimSurfing (enables characteristic
confirmation of single parts)

maximum height of
selected part
numbers

Graph smoothing function

When "With cable" is selected, the influence
of the reflection due to the cable is applied
on the calculation result graph. The graph
can be smoothed with the smoothing button.

; o= =
- = — =~ 5
= A Eil fl o Il Fi Ky
I oz I b L 2 .20 L L
o Al |'r . -r,r
% aof ﬂ.:":i' fit 'j"' = a0 JettiEsr LA
= V = = e
s W =
e 40
Tim 10M  100M 16 50
Frequency[Hz] M 10M 1oom 1G
Frequency[Hz]
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Other features
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muRata P

INNOVATOR IN ELECTRONICS

<+ Move by section

w Open and close sections

Coaxial Cabla @ @

Catilm far High & peed

Sriay Capacity

E

. = Lengtn 5 '
L .
— o8 BB | s
BE Currast . wi Eu i 5 Aniuttes Parmiibeby 1B
Arsbiant Temps retums T w s el .-':-_" Dwmaing Cermtant EE ..
H b
—— ——
LR ] - e L] W | s
Elm.1 SAm.2 Shm "Eim.4 IeEs A1 mEL
Cireuit Pattasn = Sim.1 e =]
¥ Optimize = Dt & Copry B Parms SRLEET A FRHTEY  psirests A UTRRFESSY FITFa—
L Dutimizatisn Satup ' c
Dimmant riu @ Stmtom @ Slam Code s moed Dimmant Enm intance @ Dimmant Canacitancs @
L1 ) Sminct BLM1ADG4TLEHL = DpEim. » Fram - B3 van cL 14
Lz ) Sainct LG H44PH+ TOHPE o CREIm. s Frasm - B2 L =] 14
L2 Q) Sminct LQHIRS T4 TEMHE = DpEim. » Fras w B3 Lan =1 184
i+ 0 Select w Fane n Fras = B4 L&
LE 0 sl it w Fans n Fras = A5 LA
ol [T BLM L AEGLDISM ] w Dptime a Fras -
5214IL) IEIEI SH1[RL) = 8310811 EE z =
— . a u : ik : 13|
1l | .
.y J B i IR AL S et et ]
- * o = ¥ 5 AT
T- ) { = A ) h g0 _ Ay o
= ' = = T H
n ) r} - H
= " 3 "y ] ] b 2 \'-.
™ s = - = = T =
“c T @ i N \ a8} iy
i .40 1] il I B e e B e
] |
J .5 E 1
R 1dM Rl G i R} Rl 16 1‘.|I 10k 1MW oW 0EM TG 100 'fll. Tk T 0M1EOM 18 104
Friaguescy|Hz] Friguescy|Hz] Fragquinsy|Hz] Fraguiney|H|
[ Smasthing B ; Smaothing B + Smaatiing [ o
Rasulc Eﬂ Chip Siza I E
Minimum HMargin dc PrH Sim.1
AIL[om m11]am H11]dE T Man. [aN# THp [l i TEREN [FI] ZT.G6
i Ih ¢ manpomy 100
Eim.1 - 1.7 e FA 1.77 B Necied Newa
&im.2 A B mewcieE N " -
' T 1 memectsg mewen ™ ms
Sim.4 HA [ nmmecing new
HA B g e o ::'
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muRata ®

INNOVATOR IN ELECTRONICS

1, Introduction

2, Tool Functions

3, Tool Overview

4, Tool Use Cases

. Use Case 1 (Automatic selection with “with cable” circuit)
Use Case 2 (Automatic selection with “without cable” circuit)
Use Case 3 (Change optimization method and Compare)

. Use Case 4 (Reselect L from inductor list)

Use Case 5 (Relax the set up condition after the result become “Fail”
. Use Case 6 (Reduce parallel R)

Back to the table
of contents

AUAWNKR
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Use Case 1
(Automatic selection with “with cable” circuit) 1/2 mulata ’

INNOVATOR IN ELECTRONICS

PoC Bias-T filter design for ADAS cameras (With cable)
- Current : 300 mA

- Ambient temperature : 105°C

- Cable length : 5 m

- Criteria : Reference criteria

Perform automatic selection

Setup Condition + w Stray Capaclty + a
e e (1) Select With cable/ Reference crlterl'a as Circuit & Criteria
o ‘—|—|— T gt 5
: u[h{ L 3_,- .-__'_ l.| —
BE Current 00 -E':I_'R e e " atlve Parmlttivity (3) Cab!e Iength IanIt 5
Ambiznt Temperature 108 = jdeqt |1 '_. | ; Damping Canstant 0.58

(2) Current: Input 300, Temperature: Select 1055C

Clreult Pattern - Sim.1

B Optimize o Delete 0 Copy I Faste Cipt an hod | Mz mize Mangin - Maximum Tsize |Fres

' (4) Press the ”Optlmlz,e buttQ"

L R

Ele nit E t F ista E L

L1 Q Select JW18CNR4T7I0Z ] F R1 kahm 1
2 Q Select IFT2TOMOH . F R2 kahm 1
3 g Select ZEEHDMME Op F R3 kahim a
1 Q) Select Ho F R kahim

LE Q Select Hc F RS kat

FB1 Q Select BLMISKGLOZEHL Op F
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Use Case 1
multata

(Automatic selection with “with cable” circuit) 2/2

IL l I I:!pl:lrnllzltlnn Sekup i

Element PiN G D Element Capacitance @

L1 Q Select LOQWLACHR47I0Z a C1 01 [uF] &

L2 Q Select LOW2I2FT4TOMOH - C2 [\ 8] [uF] -

L3 Q Select LGHINEZEEDMME - £3 001 [uF] -

L4 Q Select -

LS Q Select -

FB1 Q Select BLMISKSE1A2EHL

S21(IL) 4 w | [S11(RL) z & w
________ _:::-—--h_____‘ . 10k

/
\
8
B
)

©
2

f 5 *w\::

100

«30 . . i0
1M 108 100M 1G 1 10M 100 13 100G
Frequency[Hz]| Freguency|Hz)|
#H B ] Smaothing o ca #H B

o Chip Size & -

W
15

821(IL)[dB]
-
S11{RL)[dB]
&
’I"
"'L.-
521/511[dB]
@
,—-"’"J/
Zlehm]

==
Y
o
@
1

=
o

Result

Minimum HMargin Rdc FiM Sim.1

SZ1[dB] S11[dB] SEL/S1[dB] Z{ahm] Mak. [ahm] Typ.[onm] IH ':f"::' [’;““2: 19.56
ax.[mm] z.50

m- 1.713 7.51 - - .93 2.47 () Sebected ftems
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Use Case 2

(Automatic selection with “without cable” circuit) 1/2 mulata ’

INNOVATOR IN ELECTRONICS

PoC Bias-T filter design for ADAS cameras (Without cable)
- Current : 300 mA

- Ambient temperature : 85°C

- Criteria : Reference criteria

Perform automatic selection

Setup Condition 3w Stray Capacity ol
— (1) Select Without cable/Reference criteria as Circuit & Criteria
I - Length 5 ¥

j = ::‘-=|
T 515
AL
BE Current 300 '_E:.-'\__; _‘:_:-_3, Relative Permittivity 1.6
Ambiznt Temperature BE &l jdagl Tl 3 Damping Canstant .58
w2

H= 1000

(2) Current: Input 300, Tempeféture: Select 85°C

Clreult Pattern - Slim.1

B Optimize ® Delete B copy Iy Faste Optimization Method | Measdmize Mangin B Maximum Tsize | Fre = | Frum

. (3) Press the “Optimize” button

R

Element i [ Resista [ [

1 Q Select QWLl8CHRA7102 op i R1 kah 1
2 Q Select T100MOH op f R2 kah 1
L3 Q Select LOQH44PH1S1MPR op F R3 ko b a
1 Q Select LT F R kahn

5 0 Select He F RE kal
FEL Q Select BLMLBKGLO2SHL O f
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mulRata

INNOVATOR IN ELECTRONICS

Use Case 2
(Automatic selection with “without cable” circuit) 2/2

L 1 1 1
L Optimizatian Setu R (5
Element BN QO QD Status @ Element Capacitance @
Ll Q Select LOW1SCHR4TIOE a Dptim. C1 K] [uF) &
Lz Q Select LOWI2FT100MOH % ODptim. c 01 [uF) -
L3 Q Select LOH44PH181HPR s Optim. £3 001 [uF) -
L4 Q Select % None
LS Q Select % Mone
FBL Q Select BLMISKGLOZSHL % ODptim.
S21(IL) & - S11{RL) & -
a o 40 10k
|11} i
....':;!.-""' T 1
L 1 |
10
— il — - = \\ T
E =1 . g “‘\_‘ j‘ % a0 _ _ kb e
2 ; > N A ) : E
. \ g = ; :
— 1 = - ey
™oLz “‘ - & oz0 ™ 100 -
i ) - o \ i
1
\
-3 - - 10 A
1M 10M 100M iE 1M 1o0M 100K iGE 103
Frequency|Hz) Fregquency[Hz]
e ] ] Smaothing ) 5]
Result 4 - Chip Size + w
Minimum Margin Rdc PiN sim. 1
S31[aE] S81[dB] S3a/SE1[dR] Z{ahm] Max. [ahm] Typ. [anm] Total [mm2] 26.56
| | T Maw.[mm] 2.5pn
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(Change optimization method and Compare) 1/2 muRata ‘

INNOVATOR IN ELECTRONICS

PoC Bias-T filter design for ADAS cameras (with cable)

- Current :500 mA

- Ambient temperature : 105°C
- Cable length : 10 m
- Criteria : Reference criteria

Compare the results when “maximum margin” and “minimum size”
are selected as the "Optimization method

Setup Condition

+ - Stray Capacity + a

(1) Se'lec_t.With ca.ble / Reference criteria as Circuit & Criteria

(3) Cable length: Input 10

(2) Current: Input 500, Temperature: Select 105°C

Patte 1
s Fa
(o Condition *A message is displayed if the
clrcult pattara Az current value before input is
s v 1 smaller than 500 mA.
e ... Select the “Delete items that do
not meet the conditjon” option
. 5 82 and then click OK.
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Use Case 3

(Change optimization method and Compare) 2/2

Sl .1

Sim. 2 . 1.3

Circuit Pattern - Sim.2

B Optimizs M Daalata

L

Elamant
L1 Q Salact BLM1S8EG1815HI
Lz Q Salact LW iBCHRETIOE
L3 Q Salact LQW3IZFT220MOH
[ Q Salact
LS Q Salact
FBEi Q Salact ALMiEKA 108 H
S24(IL} & -
e
[t "‘Q”‘“-.,;_
w10 bl h”'
% % \\\
= B
= L
[T \
o 1
[
1
R i0Mm 100 16
Fraquency[Hz|
hir Sancathing
Result
531[dE] S11[di)
Sim-1 PASS 1.56 736
-1 PASS .95 1.0
HA

Sl .4

O capy

E11{RLI[4B]

Iy Pasta

Mifimumh Mar
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muRata ®

INNOVATOR IN ELECTRONICS

Oprimazation Hathod | oo Soe - Hamifmin TEize | Frog | [mm}
Gptimization Satup f =) [
Status i Siza da Elamant Rasiatance gD Elsmant Capacitanca B
M Oprings c1 IR [UF] -

M Dpow

(4)_Click the Optimize button with .

« = Sim1-Optimization method: Mammlze margin W -

H Momg
H Moma

M Dplie

Sim2 'Optimization methﬁd Minimize size

a | Fiaea «| RS LELLY
a |Fraa -
& - zZ + -
— 10k
mRic i
ik E
= i
i R E i’ -f.r ' .-_,;""-
e 5 Wi RS
\ L 4
I ol |
nan
..._“\.‘_:?'..._. "‘
} 104
i 10 LT 10M 100M 1L 108
Hz] Frequency[Hz|
A Smactving hir
& v Chip Size 4w
PN i ]
] ' X Total [@m2) 2656
T Hax. [mm) Z.50

B Salected Iams

.03 .87 Saabiatad Disivis -
= ' P Total [mm2) 11 .84

B Saberted [iains 1) T Hax.[mm) 3Z_50

T T . T o ! . T 1
Graphs, margin values, size images, total DCR
values, and total size values can be compared
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se Lase
(Reselect L from inductor list) 1/3 mulRata

INNOVATOR IN ELECTRONICS

PoC Bias-T filter design for ADAS cameras (without cable)

- Current : 400mA

- Ambient temperature :105°C

- Criteria : Reference Ciriteria

Reselect the L1 element after automatic selection and compare.

Setup Condition @ + - Stray Capaclty @ & oa
Circuit & Criteria Coaxial Cab.e & &
T —— —(—1—)Setectw¢houtﬂcabtq/|ﬁefe1:emﬁcrrtena-a?€”‘cmt & Criteria
1o Length
o B
siL =
s ! fraii] 515 [ehm]
A .
BE Current 400 — EE e = Relative Permittivity 18 W]
Ambiznt Temperature 108 | [dagC) £ Damping Canstant 0.68 | [afim]

(2) Current: Ir}put 500, Temperature: Select:105°C

Slm.1 § Sim.2 Slim.3 Simn.4 Delete All Selected

i Fartnumbe
Clreult Pattern - Sim.1 artnumber

B Optimize ® Delete 0 Copy B Faste Optimization Method | Mad

mizatian Setup

. (3) Press the “Optimize” button

FiM A us Size Cade Capacitance @
Ll Q Select LOWI18CHRISIGZ ® Optim. a Free [ K] [uF)
L2 Q Select LOWIZFTERTMOH ® Optim. a Fres 01 [uF)
L2 Q Select LOH44PHIIDMPR s Optim. a Free 901 TuF)
L4 Q Select % Mone a Frees
LE @ Select % Monem a Fres a RE 15 [kahm] & -
FEL Q Select BLMISKGLOZSHL s Optim. a Fres a -
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Use Case 4 | | R ’

(Reselect L from inductor list) 2/3

Circuit Pattern - 5im.1

B Optimize X Delete [C) Capy B Faste

— \ (5) Copy product names selected in “Sim1”

........

Q) Select

Q) Select 1.5 s
O Select 1.5 s
Q) Select 18 s
Q) Select 15 m
Q) Select

(6) Select “Sim2”

(7) Attach the Sim1 part number by clicking Paste

Circuit Pattern - Sim.2
P Optimize ¥ Delete [Tl Copy r Z Optimizaticon Method  Sinmize Ske - Maximum Tsize |Fes -

Element - L3

Q select
Q Select (3) Cllck ”Select”of L1* e
Q Select ©orres
Q select
Q select

Qi Select
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Use Case 4 R ‘

(Reselect L from inductor list) 3/3

S21(IL) + w | [S11(RL) + w | [S21/511 v |z & w
a o 40 10k
[———
__-_:____& - —
-y 1 /'_\
— \ — 10 1'_ = 310 o L]
=, o ., J-----l & —mi i 1k P B
= y = il i - — =
— '\l\‘ : I 2 - E W
i) . L -
= u“ = 2|:|\ / @ 20 =
— N - = L]
oLz - Lz I8 b 100
L 1.:‘ N an VB Wy !
1 \/
\
=3 =40 o 10
1M 10M 100M 1G 1M 10M 100M 1 L 10M 100M 1Q 10G 1M 108 100M 1 103
Frequancy|Hz] Fraquency|Hz| Frequency[Hz) Fregquency[Hz)
#H B Smaothing #H B | Smoathing #H B « Smoathing #H B
Result 4 - Chip Size 4 -
Minimum Margin Rdc PN Sim. 1
SEifdBE] S11[dB] SrEFSLL[dE] Zlahm] Max. [ahm] Typ.[ohm] | I Total [mmi) 26.56
| | T Max.[mm] 2.5p
Sim.1 - .11 F.75 - - 1.31 L.0%9 ESI‘I:II‘:‘ Items
Sim.2 - 007 6.31 - - 1.53 1.26 [ Sebected Items Sim. 2 i )
r l Total [mm2] 26.56
&im.3 HA& 2 Sebected [tems i T Max.[mm] 2.5
Sim.4 HA (3 Sebected ftemes Sim. 3
A B Sebected ftems Total [mm2]

T Max. [mm]
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Use Case 5 - | R ’

(Relax the set up condition after the result become “Fail”) 1/3

INNOVATOR IN ELECTRONICS

PoC Bias-T filter design for ADAS cameras (With cable)
- Current : 400 mA

- Ambient temperature : 125°C

- Cable length : 15 m

- Criteria : Reference criteria

Relax the set up condition after the result become “Fail”

Setup Condition @ b v Stray Capacity o
Circuit & Criteria Coamal Cable @@

Reference criteria (I, Séléct UU tli cablé]l zéléi éiicéc & L ul I 4

PR e Length 15 [m]
: au:{_l_!: '.I:%FI u% ';'::_uj_l ,_;:

Download Sample Data & o “‘—.—" - z0 [amI\] h

DC Current 400 [mA] J,,l__‘_l_';?ﬂ,_ 2 -*%_?E"-‘ Relative Permittivity (3) 76 % e gt . Input 15

Ambient Temperature 125 | [degl] w:liﬁ m_Tl — Darmping Constant 0.58 | [di/m]

jaich
[MHz]
(2) Cu rrent Input 400 Tem Derature Select 125°C
/ sim.1 Sim.2 | Sim.3 Sim.4
I b Partnumber
Circuit Pattern - Sim.1
B COptimiz % Delete IC] Copy B Faste Optimization Method | Maxmize Mamgin - Maximum Tsize |Free ~| tmm]
(4) Press the “Optimize” button
Result ip Size b v

Total [mm2] 5.12
1 T Max.[mm) 0.95
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Use Case 5 R ’

(Relax the set up condition after the result become “Fail”) 2/3 <. 0. oo

i , Relax the temperature condition (125°C->105°C)

O Currant MO0 | [read T 1A Lres Asdativa Parmittivity 18 I
o -
Amnbiant Tampsaraiura 105 | [dapc] ;E F —+ Diaimipgetey Conetant [+ 0] [l re]
- -
FIL B T -
L7 — ]—:— )
3 e at 1000 | (vt

—(ﬁ)—_RelaxTtherrrperatcrrerrUm—tZSCTo—Ioﬁc

Sim-1 | T2 i Sl 4 Il, Sim_5 bt Al Salec
Partfiudnk
Cireuit Pattern - Sim.1 ——
= Cptirmesa W Dadats P L DG o Ml hendtl | PRedrisn Eangin a Ml i Toies | Fres -
" (7) Press the “Optimize” button ’ o
L Loptimezation Satun R £
Elcsnant Py D0 Sratus G Siza Coda Elasnant Razistanea G @ Elasnani Capgacitanca g
Li 8 Salact LOWiBACHRIIIOZ m | Optim. = Fraa a i 15 [Ec#m] = i (=R} [wF] -
L2 QO Salact LOWIZFT2ZOHOH | DOptim. = Frad - RZ 1.5 [ i) - L2 o [uF] -
L3 8 Salact LgH44PHIZOMFR W OpELinm. = Fraa a R3 15 [EcFm] = C3 ool [wF] a
Ld 8 Salact M| Hone = Fraa a fd 15 [Ec#m] -
LS O Dbt M| W = Fraa - RS 1.5 [k ] -
FEL Q Salac BELMiAKGLI02SEH1 | Op
SZ1{IL) g W S11{RL] - z g
a o o 10k
""""--.::'x__ .
_ a4 _ T
W -1 3 m 1k f
= 9 o .20 = _,.r" ARl
Y o ] LW
2 L) E 5
Moa0 A - M 108
m "E.I i
\ -40
bt
-30 ] 50l 12 1
T 108 oM 1L . 1 W 106 100M 1G 105
Freguanoy|Hz] Freguanocy|Hz]
tx L Smasthing fax &l [k
Result L Chip Size 4
Man i m Margin Rde PN Sim. 1
E2LQdE] SLL[EE] CII/SLL[EN] Z[anm] Man.[ohm] Twp-[ohm] Tatal [mm2)] 26.56
T Max_[mm] 2.50
Sim.1 FASS 1.44 742 1.62 1.37 58 Salactad Ihades
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Use Case 5

(Relax the set up condition after the result become “Fail”) 3/3
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muRata ®

INNOVATOR IN ELECTRONICS

ii, Relax the temperature condition (125°C->105°C) +add element in series

O CurFant Fren) [reaA] -h Falativa Parmitbivity 1.8
T S (8) Rela);;the temperaT:ure from 125C to 115C
(There is no combination that pass the
[Fmi) o St criteria just by relaxing at 115 °C.) fsso a1 sue
Circuit Pattern - Sim.2
e Optinsza B Didata O Coweg M Pasta Cipinsizatann Medbod | Mz Si Plasimiam Tase  |Frea [#rn]
: (8) Press the “Optlmlzgt.mhu,tl.qn "
Ellasnant PN DD Sratua @ oda Elasant Razistancs @@ Eladr Capacit w @
Li 0 Salect BELMiBHELS2ZSHI | Dptim. = Frag - Ri 1.5 [kamm] - L1 [+R] [sF]
L2 0 Salect LOWIZFT1i00HOH | Optim. = Frag a R2 1.5 [koHm] = L2 o [wF]
L3 0 Salect LOMIIFHERINGLT | Optim. = Fraa [koHm] oo [wF]
- o o 2 I (‘7)Select "’l‘)ptlm:" as L4 status
Qsebs  sumiakaiizEng comn. - (Se€ries: elements number become 4pcs)
SZ1{IL) + w S11(RL) + w 521,511 + - z +
u.,'llz'::? :‘::}_i(\"‘_h .1" Il M 50 1ok
z - v g ;{ A
= = \‘m L/
" 5 \-—/i L
'iWi—. F B T T R TT. T
Frequency|Hz] Frequenoy|Hz|
Result
Sim.1 - u.-:u: 41 i.
H& BN Saiwctad Thasne T Max.[mm] 2.50
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PoC Bias-T filter design for ADAS cameras (Without cable)
- Current : 400 mA

- Ambient temperature : 105°C

- Criteria : Reference criteria

Reduce parallel R

Setup Condition + w Stray Capac|ty i

(1) Select Without cable/ Reference crlterla as Circuit & Criteria

Poatl =—] | —r—— th
T g
E= ey
2=
B Current A0 BB e Lelative Permittivity 18
Ambient Temperaty 105 a| [cag St ‘amping Canstant 212
v » L2

(2) Current: Input400, Temperature: Select 105°C

LA L r-‘(3’)*"P|‘ess the ”Optlmlze" button

B Optir o Delete (=] el r‘l Jpfimuzataan Method Maximize: Manin - Maximum TS Fro
ap(A)Results are displayed
E .- e I:Tnﬂthls Cage Elament Resistarce I .. ment
T .. L1:LQW18CNR39J0Z e Z
3 Q Select 14PHI3I0MPR ptim. L2 - FLQW32FT2RZMOH 1.5 kahm
: Q seec - L34 LQH44PH330HPR
e — " FB:BLM18KG102SH1
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Sim.1 Sim. 2

(5) Select Sim2

Clrcult Pattern - Sim.2

B Optimize o Delete B Copy I Faste Ciptimization Method

... (8) Press the “Optimize” button

Mz e Margin: =
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Delete All Selected
Partnumber

Maximum Tsize | Free *| [mim]

(7) Select “Maximize margin”

Size Code Elem éthlbd Capacitance @
Ll Q Select s Optim. a Fros a R1 15 [ kahm] a|l C1 01 [uF] &
L Q Select s Opbim. s Frees a R2 i5 [kahm] a L2 0.1 [uF] -
L3 Q Select % Optim. a Fraoe a R3 [ kahm] a C3 0.1 [uF) -
La Q select x Nane - Frae -(6) Delerbe the value of R1
LE Q Select s Nonem a Fros a RE 15 kahm] r 3
FBL Q Select s Opkim. s Frees & -
|
L R C
Element R Element Resistance @ @ Element Capacitance @
Ll Q Select BLMLISHELS2SH1 _EIDEHIS Case s R1 [kahm] a €1 o1 [uF] a
L Q Select LOWIZFTZRTHMOH ‘itT. [ BI;EI! 8HE] E:ZSEHIZ i5 [kahm] a C2 01 [uF) -
L3 Q, Select LQH44PH4TOMPR thy- Fy 15 [kahm] s L2 0.01 [uF) -
L4 Q Select Wone res a R4
LE Q Select Nw L I:chg II I I Ii al IE E;
FEL Q Select BLMIAKGLAOZ5HL ‘EFB = B[ ﬁ; 8Ri;]l, ZSH]
S21(IL) &+ w SlL{RLi‘ _H e _SEIEEtEEI b¥ --I e
Qo L¢]
S ] IR S T i
X ~ VAR
b =10 Lx 20 - et
T 1 i.! @ Ten, i1 =) i Sl AT “ e fu
a g z H"n. ".- f. o F Al z / \""h"i‘:,-"fe-\.
= Y = i 4 =
2 Y, g -0 - - . oo \ - [’
= \ = = - =
oLz . - w\ £ / & % 100
o b “ gl P Zadl 9 4 *
\ S /’ T
I \\"-\. Lo I'J
=3 =40 Q 10
M 10 100K 156 1] 10M 100K 16 1M 10M 100M 1G 100G i 10M  10oM 1 106
Fragquency|Hz| Fregquency|Hz) Frequency[Hz] Fraguency|Hz)|
)
& 53 Emaothing & B Smoothing H B Smoathing & 3 -
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End
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