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Application Suggestions for
X2Ye Technology

The following slides show applications that would benefit from
balanced, low inductance X2Y devices. X2Y devices can offer a
significant performance improvement and lower costs through
component removal and PC board area reduction.
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X2Y Schematic

The X2Y component will be represented in these
notes by the following two circuit schematics.
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Mounting Pad Layout

The land pattern required for using X2Y on a PCB board is the same for all
illustrated applications. A continuous pad under the G1 and G2 terminations
with two minimum vias to the board plane is crucial for optimum performance.
Further details for grounding and attachment are at this link:
www.x2y.com/cube/x2y.nsf/(files)/WebGrounding.pdf/$FILE/WebGrounding. pdf
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X2Y Attachment Examples
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X2Y Attachment Examples
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X2Y Attachment Examples
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Instrumentation Amplifier

Standard Filter Suggestion

Standard Components:

m 7 regular capacitors are required for filtering, which

consumes board space and raises placement costs. )

u Expensive tight tolerance capacitors are required for YV
good circuit function. 1000
u Capacitors C1 and C2 need to be + 5% tolerance bF -fﬂ.-'u T
devices to avoid degrading the circuit's common mode R L
rejection. _ E 1
-l O VY &
4 02k 1%
0047TpF = Rg S
C3 ?
R2
LN C——A—e
A4 02K 1%
ljoon —
pFE 5% | oo
Application Reguirements: vV
1. The circuit should be built using a PC board with a ground LOCATE C1-C3 AS CLOSE TO

plane one both sides THE INFUT FINS Az POSSIBLE

2 All component leads should be as short as possible.

3. Resistors R1 and R2 can be common 1% metal film units

4 Capacitors C1 and C2 need to be + 5% tolerance devices to
avoid degrading the circuit's common mode rejection.

5. Either the traditional 5% Silver mica units or Panasonic *
2% PPS film capacitors are recommended.

1 Analog Devices application notes, www.analog.com
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Instrumentation Amplifier

X2Y Filter Suggestion, Option 1

Both High and low cap values

) are needed for broad frequency
X2Y Benefits: filtering.

. 3 regular capacitors are replaced with a single X2Y,

which saves board space and lowers placement costs.
A single X2Y replaces the expensive Mica or Film tight
tolerance capacitors.

R1
-IN O Vv
4 02k 1%

+IN C
Application Requirements:
1. The circuit should be built using a PC board with a ground LOCATE C1-C3 AS CLOSE TC Vs
plane one both sides. THE INPUT PINS A5 POSSIBLE U

2 All component leads should be as short as possible.

3. Resistors R1 and R2 can be common 1% metal film units

4 Capacitors C1 and C2 need to be + 5% tolerance devices to
avoid degrading the circuit's common mode rejection.

5. Either the traditional 5% Silver mica units or Panasonic *
2% PPS film capacitors are recommended.

10

1 Analog Devices application notes, www.analog.com
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Instrumentation Amplifier

X2Y Filter Suggestion, Option 2 ]
s IBRIME .
X2Y Benefits: v )_\,_|'_. | — A Single X2Y across the two

- power pins removes 4 capacitors
~,Remove .= [

- . . and has broad has broad
7 regular capacitors are replaced with a two X2Y's, frecti
which saves board space and lowers placement costs. frequency effectiveness.
= A single X2Y replaces the expensive Mica or Film tight
tolerance capacitors. +US
_II I::: _I_ & é
+iN C A '9
I 2 1%
Application Reguirements: Pt T
1. The circuit should be built using a PC board with a ground _L,_”_\I EH <
plane one both sides. (N iy
2 All component leads should be as short as possible. Remhc;ve W
3. Resistors R1 and R2 can be common 1% metal film units ey
4 Capacitors C1 and C2 need to be + 5% tolerance devices to

avoid degrading the circuit's common mode rejection.
5. Either the traditional 5% Silver mica units or Panasonic +
2% PPS film capacitors are recommended.
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1 Analog Devices application notes, www.analog.com
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Standard Filter Suggestion

Standard Components:

" Regular capacitors are in series and have

narrow operating bandwidth. 3.3V_BIDI SV_g8IDI
Series feed thru type components with DC
resistance can introduce voltage drop. _l _'

;Z MONITOR . 4 1
¢ RECEIVE p— 0.1UF@
SZ 0603
LASER 3
0.1uF—-
0603
5 CASE
Application Requirements:
1. Filtering across the diodes to reduce noise emissions.
2. Place filter components close to pins.
3. Low capacitance to prevent signal distortion

12
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X2Y Filter Suggestion
X2Y Benefits:
1. X2Y is as close to the pins as possible. 3.3 BIDI v BID
2. A & B go across the diode. 3
3. Both G1 and G2 go to case/board ground.
4. Continuous trace under G1 & G2. |_ |_
5. Connection to case ground should be

short (low inductance). ?

E E MOMNTOR >
4 I
© RECEIVER — 0.1uF
|~ | 0603
@ —_ XZ LASER 3
6 o -
S CASE

Application Requirements: E3 x
1. Filtering across the laser and receiver diode to reduce Note: Low capacitance value should

noise emissions. be used so Signal is not affected.
2. Place filter components close to pins.
3. Low capacitance to prevent signal distortion

13
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Standard Filter Suggestion

Standard Components:

1. Three expensive components required ( 1 \
. 1
common mode choke and two cap varistors). : _ i
2. Uses more board space than a single cap ANDLER! T ke s
solution !

. Can 2,

ol 82c25011 7T
Ve o 8-PIN

[

P ITONA

[
o]
R0 m'['-l 5 ]VTef * Pwa per bus E
! :
d T
i 0
B¥1 ; R
1
i 4B BE2790-C0475-H240
Application Requirements:
CAN ISSUES
1. EMC: Radiated emissions
2 Most existing CAN applications do not alow much capacitance
3. Problemsin AM and/or FM band
4 Use "common mode choke”

* Common Mode Choke: 51 uH rated inductance; 2 uH stray inductance; 0.3 ohm DC; 0.5 amp

14
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X2Y Filter Suggestion REMOVE
X2Y Advantages:
1. One capacitor required
. Uses less board space i E
3. X2Y functions over a much broader PROTOCOIE. = 0-5 Volis ICAN
frequency spectrum HANDLER, 3 KHzto 220 Kz ABUS
i :
: i
I :
TH0 ' | Can 2 5 [ '
! 1
1
—T1GND 5 AR i —CAN_H
82C250/1 § . ==y 100wt
— RV 5 [Pt -~ I E CAN L
QP TTONAL * Eg
R_XI:I_l_|: BxD H 5 ]_VIBf * Twa per bus : E
! IE
1 :C
i T
i 10
R3] — A
i :
i %M BR2790-C0475-H240 !
Application Reguirements:
CAN ISSUES
1. EMC: Radiated emissions
2 Most existing CAN applications do not allow much capacitance
3. Problemsin AM and/or FM band
4 Use "common mode choke”

* Common Mode Choke: 51 uH rated inductance; 2 uH stray inductance; 0.3 ohm DC; 0.5 amp



E: ’_‘T Applications

Standard Filter Suggestion

Standard Components:

1.

Two closely matched capacitance tolerance
components are needed for best balancing of
the crystal circuit.

Two caps Uses more board space than a single
cap solution

Application Requirements:

1.

Place component close to Crystal

Use surface mount components leads or traces should be as
short as possible

Balanced capacitance for best function

Crystal Circuit

-
il
b
o=

CRYSTAL OSCILATOR

16
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X2Y Filter Suggestion

X2Y Advantages:
1. One capacitor required
. Uses less board space
3. One closely balanced X2Y can provider
better balance the Crystal Circuit [ | ‘
4. X2Y functions over a much broader |
frequency spectrum

K2Y 1206 18pF
0805

0603

Application Requirements:

1. Place component close to Crystal

Use surface mount components leads or traces CRYST‘&L {:}EEIM.’I:GR

should be as short as possible
3. Balanced capacitance for best function

17
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Standard Filter Suggestion

Standard Components:
1. Some circuits require two standard caps.
2. Two standard caps give poor

common mode filtering.

VS

Hall Sensor Q —— ... By

GND —

18
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X2Y Filter Suggestion

X2Y Advantages:

1. Single X2Y cap.

2 Balanced and improved common mode filtering
3. Differential mode filtering also provided

4 X2Y has <ns response time to ESD

Hall Sensor o ... By

GND

E

19
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Fast switching LED’s can introduce common mode noise into a

circuit and raise overall radiated and conducted emissions.

— % R 220 R 220 % R 220
SV

_ /\»

>

. LED

A 4

Typical LED circuit with a series limiting resistor

1 Sirius microSytems, www.siriusmicro.com/B2.pdf

LED

20
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Standard Filter Suggestion

Standard Components:

1. Requires two standard caps.

2. Two standard caps give poor common
mode filtering

3. Single standard X capacitor is a narrow

band filter element.

—_— I R 220 R 220 R 220

_ /\» /\» /\» LED

A 4 A 4

&
<
|
| |
1

L

Typical LED circuit with a series limiting resistor

1 Sirius microSytems, www.siriusmicro.com/B2.pdf 21
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X2Y Filter Suggestion

X2Y Advantages:

1. Single X2Y can replace three devices.
2. Balanced and improved filtering.

X2Y 0805 10nF

- R 220 R 220 R 220

)V — _E@:@l
T | > . > o> LED

= ?_v_ ’_

Common RF ground

Typical LED circuit with X2Y added.

22



Eﬁz Applications Connectors (reduce pin count)

Standard Filter Suggestion

Standard Components:

1. Capacitors are in series to ground
and are effective over a narrow
frequency range.

2. Requires ferrite block
3. Requires additional filtering . -
atbidins Before: Standard Solution
Application Requirements: !‘.
1. Connector pins require high o
frequency filtering.
2. Cross talk should be minimized ':
3. Filter size must meet demands for
miniaturization. T

23
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X2Y Filter Suggestion

X2Y Advantages:

o=

o

Requires half the capacitors
Increased reliability

Broader frequency effectiveness
No need for ferrite block

X2Y gives improved cross talk
reduction

Increased production

throughput

Application Requirements:

1.

2.
3

Connector pins require high
frequency filtering.

Cross talk should be minimized
Filter size must meet demands for
miniaturization.

Connectors (reduce pin count)

After: X2Y Solution

X2Y uses
just
1 Cap
every 2 Pins

24
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Standard Filter Suggestion

Standard Components:

Multi PC Board Systems

1. Capacitors are only effective over a narrow
frequency range.
2. Need two capacitors (one per line)
3. Sometimes requires additional filtering
Daughter %
Card

il
*
L 4

Application Requirements:

. Bypass capacitors at all I/O lines

. Surface mount capacitors with minimal lead

length are best.

. Low cap values for the signal lines, higher

cap values for power lines

HH «H

Main PCB

Daughter
Card

HHe

i

25
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X2Y Filter Suggestion

X2Y Advantages:

1.
2.
3.

Requires one capacitors for both lines
Broader frequency effectiveness
Decoupling and filtering with one device

Daughter

Multi PC Board Systems

Card=

-

-

Application Requirements:

Bypass capacitors at all I/O lines

Surface mount capacitors with minimal lead
length is best.

Low cap values for the signal lines higher
cap values for power lines

Daughter

éMain PCBJ=.

=
-

= Card

26



K'JT Applications Bulk Capacitance to Switching
Power Supplies

Standard Filter Suggestion

Standard Components:

1. Capacitors are only effective over a narrow frequency range.
2. Requires many different caps and values
L _
Switching
>/\/\/\ [ | Power [} >
Supply
— _/
~

Various values of capacitors combined for
broadband energy to the power supply

Application Requirements:
Low ESR Capacitors
Use pads to planes without traces or
lead length to minimize inductance

27
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X2Y Filter Suggestion

X2Y Advantages:

1. X2Y has lower ESR

2. Using X2Y requires fewer capacitors
3. Saves board space

4, Increased Reliability

5. Broader Frequency Effectiveness

Bulk Capacitance to Switching
Power Supplies

Switching
Power

Application Requirements:
Low ESR Capacitors
Use pads to planes without traces or
lead length to minimize inductance

Supply

28
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Standard Filter Suggestion

Standard Components:

1. Requires two capacitors.

2 Adds DC resistance to the circuit
3. Reduces circuit power

4 Unbalanced filtering

Application Requirements:

. Filter audio amp to meet EMC
requirements

. Keep costs low

. Use surface mount components

. Place component close to amplifier out

put to keep loops small

Audio Amplifier Filter

Feed Thru Chip
: (Typ.DC=0.4Q)

=0

=

i (Typ.DC =0.4Q)

é [E RL:SQ
: Feed Thru Chip

29
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X2Y Filter Suggestion

X2Y Advantages:

1. One X2Y is needed versus two or more resistive
devices, depending on the application

2. Better balance, =<3% capacitance tolerance et
between each internal line to ground Y

3. Equal aging and temperature tracking because %

of the single component package.

4. Broader Insertion Loss Characteristics with X2Y 9, H IV\N\I | |

13-

Application Requirements:

. Filter audio amp to meet EMC
requirements

. Keep costs low

. Use surface mount components

. Place component close to amplifier out

put to keep loops small
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For comments or questions, please email: x2y@x2y.com
Subject Line: Applications

Information and suggestions furnished in this and other documents by X2Y
Attenuators, LLC. is believed to be reliable and accurate. X2Y Attenuators, LLC.
assumes no responsibility for it's use, nor for any infringements of patents or
other rights of third parties which may result from its’ use.

X2Y® is a registered name. All other brand or product names mentioned in this
document are trademark or registered trademarks of their respective holders.

These notes are subject to change without notice.
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