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Deadline for delivery

- October 18 @ 08:00.
- The report is delivered in group.

Image is borrowed from Internet!
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Electro-Magnetic Interface (EMI)

Provided Materials
- EMxpert Scanner
- Demo Board

- Laptop
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EMxpert Scanner
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EMxpert Scanner
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Paper tape for fixing the board on the scanner.
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EMxpert Scanner
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USB Charger for powering up the boards.
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Laptop

username: stoy, password: stoystoy
C:\IN5230stud/2024

— GroupN_user1_user2

EMxpert64 Program
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Scanning Type

Spectral Scan
- Scanning the PCB at some locations in a wide frequency range.

Spatial Scan
- Scanning a selection of locations at a certain frequency.
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BRD#01

- Protecting the power supply from EM field generated by the IC
clock by: EnBLESDSABLE —

. . lerrng " ENABLE&SDISABLE
-~ Decoupling capacitor +5V LooNew ke

: -------- o --- i = -
- Smalloop L~
- Ferrite Bea P P

{ Small loop \ S CLOCK
’ e |
o ZRLOAD
GND 2 A Mediano
[:-—o—\ JP1.3 P14 L
y A X /{/ Goote
N, Big loop /

\ /
Jumpers to SELECT
small vs_ big loop

* FB suppresses high-frequency electronic noise in electronic circuits.
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BRD#05

- Routing the signal over the slot on the ground plane is
dangerous!

SLOT
CASE 1: SIGNAL FORWARD PATH ON TOP OF SLOT
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CASE 2: SIGNAL FORWARD PATH FAR FROM SLOT - -

High frequency signal tries to return in the same direction as the forward path.
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BRD#07
Shielding reduces the EMI!
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BRD#10
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Testing the performance of the NFC antenna by EM scanner.

Lseries=1.,15uH
PRINTED COIL Rseries=0.242 oh
Cshunt=3.8pF

ciel 1) Check tunning JUMPER-2
2) Check near metals effect JPl1e.3
6.8pF 3) Check ferrite laminates effect ﬁ
l R TP10.1
v ¢ * * 8
c10.2 _L COIL
100pF Bia & c10.3 C10.4 ISOLATION
K10.1 680 108pF 12pF
BNC_PCB TP10.2
JP10.1 JP10.2
JUMPER-2 JUMPER-2 JP10.4
Q@ CONTROL TUNE/DETUNE JUNPER-2
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BRD#08, PhD

Critical signal near the edge of the board is not a good option
causing fringing effect.

TRACE ON EDGE OF BOARD

K8.1 JP8.1 JP8.2
BNC_PCB JUMPER-3 JUMPER-3

TRACE WITH MORE THAN 2@-H RULE iy

UiO ¢ University of Oslo

Scaling

© Spatial2b --- Scan ID: 1 E@ © Spatial2c --- Scan ID: 1 E]@
Spatial Spatial

_Amolo-39_'° 26.99 dBuV] Freq:20.000 MHz Amp [-20.88t0 5.42 dBuV] Freq: 20.000 MHz
Resolution Bandwidth: 0.122070 MHz  Aftenuator Value: 0.00 dB Resolution Bandwidth: 0.122070 MHz  Attenuator Value: 0.00 d8

Scanner fdodule. ISM-SC»\{B. .29 x42 Scanner Module: ISM-8G-V8, 29 x 42
Date: 2020-10-03, 13:34:49 Date: 2020-10-03, 13:44:21

ERX Levet: 1 — 7.5 mm; Interleaved Scan A ERX Levet: 1 — 7.5 mm; Interleaved Scan &
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Enjoy ©
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Project Setting

Node Settings - Lab_2Test
Spectral Scan | Spectral Scan Probes | Spatial Scan | Spatial Scan Probes | Signal Conditioning | Description

. Spectral Scan
Start Frequency

- Scanning the PCB at some Sl "

Stop Frequency

locations in a wide frequency o [l [ pesk ol

[[Jspectral Averaging

RBW
ra ng e . Replace Data When Running Continuously

_ Start frequency = 10MHz, StOp  crceesr
frequency = 200MHz, and e

RBW=122.070 kHz
— Enable Interleaved Scan :
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Project Setting

. Spectral Scan Probes
- Select None and set Overlay SpcaScan “Spcra o Syt Scan Sl S ks S Condionng| esron
editor and browse the image ! TR — e 0
from ‘C:\EMSCAN\IN5230
DemoCard\DemoBoardGerb’
- Adjust the image

Select All

Select None

= 1. = -
=l Overloy Editor
I 28
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Project Setting

Node Settings - Project

Spectral Scan | Spectral Scan Probes Spatial Scan | Spatial Scan Probes | Signal Conditioning | Description
P p g g p

¢ Spatial Scan Scan Data ID:

- Scanning a selection of L :
locations at a certain
frequency. .

- Set Center frequency = ok v
20 M H Z - Interleaved Scan

- Enable Interleaved Scan E——

Level 1---7.50 mm v

v | MHz

[[]Peak Hold
[ spatial Averaging

Replace Data When Running Continuously

Sweeps Per Cell:

1
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Project Setting
. Spatial Scan Probes
- The same as Spectral Scan Spcn S S S| s ] st S o] Sl oo | e

Probes 1 :f’," = 7 _ = M.‘ 11 Probes On 0

Probes Off = 1218

Select All

Select None

| Overlay Editor
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Project Setting

Leave the Signal Conditioning section as it is.
Use the Description Tab to change the name of the project
Create a new node for each exercise

— project — right click — add node — module
- change the module name to the exercise name

Add a new simulation within each exercise module
- exercise 1 — add node — Spectral/Special



