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1. Scope

This document is applied to conducted EME measungsnef uPD70F3485GJ,
hereinafter called DUT. It may be used as referaémimegmation when discussing EME of
these micro controllers in general but not exclelsiv

Attention

This document describes EME measurements of FLASHeavices. The results ¢
not be taken to predict the EME behaviour of other techologies, e.g. ROM, OT
etc. .

All measurements are made on typical samples at raotemperature.

2. Objective

The target of the measurements is to get EME measant results comparable to those of
other devices. Therefore, the measurements are stacky according to the description
in IEC 61967-4. The measurements are made in ¢odavestigate the general behaviour
of DUT with respect to EME. Special or more detilmeasurements can be made on
request.

3.  Purpose of this document
This document describes the measurement set-ufhamdeasurement results of DUT.

4.  Description

4.1 Measurement conditions

All measurements are made strictly according to description of IEC 61967-4 at
operating speeds as listed in chapter 4.3. Theatipgrspeeds are chosen to indicate the
maximum emission level of the microcontroller.

Please note that the operating speed approach@bI®67-4 has changed in the past.
The measurements shown here are made accordihg fmal approach of IEC 61967-4.
Therefore some older measurements (of other devisayg not be directly comparable to
the measurements documented here.

There are no EMC countermeasures made in VDD-tigeillator, etc. on the test board.
With the exception of the reference measuremenigtwis made with VDD = 0 Volt,
VDDL1 is 3.3 Volt and VDD2 is 1.5 Volt.

100nF/X7R/0603 locally decouples each power pim-pdturther, one central
100nF/X7R/0603 capacity is connected to VDD.

Every port-pin is connected to a load circuit af @wn. There are two different types of
load circuits. Load circuit 1 is used for input @ifoad circuit 2 for output pins. For
circuit details please refer to figure 1.
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Fig. 1: Circuit used for measurements

Load circuit 1 and load circuit 2 are only drawredime. Actually these are multiple on
the board. They are connected as follows:

Circuit Pins

Load circuit 1 3.3V | 15-18, 34, 36, 59, 84, 126, ,1P78, 142

Load Circuit1 1.5V | 1, 11, 19, 37, 56, 79, 90, 1090

Load circuit 2 3-9, 21-31, 40-45, 66, 71-72, 73-85588, 91-93, 94, 108, 11}-
114, 116, 125, 129, 138, 144

1k Ohm to DGND | 14, 77, 80-82

Oscillator 12,13,10
VDD1 3.3V 36, 59, 84, 126, 127, 128, 142
VvDD2 1.5V 1, 11, 19, 37, 56, 79, 90, 109, 140
DGND 2, 10, 20, 35, 38, 57, 58, 78, 83, 89, 11®, 1B9, 141, 143

150 Ohm to DGND | All other

4.2 Measurement Equipment:

* AC Performance Board IV 32 96

* EME Board EESS-0301-090-00

» Power Supply HP E3630A

* EMI Test Receiver ESI 7 Rohde&Schwarz

e 1 Ohm current probe as defined in IEC 61967-4

4.3 Measured device:

» Device imprint: NEC Japan, D70F3485GJ, DS 1.0,709200
» Test software: PHC3_EMC_Test.zip
» Device Package QFP 144GJ

» Operation frequency: PLL 80MHz with 16MHz crystal
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4.4 Test receiver settings

EEDT-CD-0416-1.0

0.15 MHz to 30 MHz 30 MHz to 1000 MHz
Detector: positive peak positive peak
Attenuator: auto auto
Measurement time: 10 ms per step 10 ms per step
Resolution bandwidth: 10 kHz 100 kHz
Frequency step: 5 kHz 50 kHz
Preamplifier: off 10 dB

4.5 Measurements

The measurement results are attached in figurpsrathe list below.

1 Spectrum of ground current (Clock = PLL 80MHz)

1.1 DUT in HALT mode

1.2 DUT runs internal short branch loop, no port change

1.3 DUT runs internal, 128 Byte memory copy loop, not@hange
1.4  DUT increments ports P5 withhss = 10 kHz (8 bit binary counter)
1.5 Reference measurement with VDD = 0 Volt

2 Port spectrum measurement (Clock = PLL 80MHz)

2.1 Crosstalk to Port P51 at high level Port P50 an2i f&ning with f = 10 kHz
2.2 Crosstalk to Port P51 at low level Port P50 and Rb2ing with f = 10 kHz
2.3 Port P50 running with f = 10 kHz
2.4  Reference with VDD = 0 Volt

5 Literature

Item | Title Reference Versior
1. |Integrated circuits, Measurements of Electi&C 61967-1:2002
Magnetic Emissions, 150 kHz to 1 GHz
Part 1: General and Definitions
2. |Integrated circuits, Measurements of Electi&C 61967-4:2002
Magnetic Emissions, 150 kHz to 1 GHz
Part 4: 1 Ohm / 150 Ohm method
3. | EME-Board Circuit diagram EESS-0300-090 00
4. | EME-Board PCB layout EESS-0301-090 00
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1 Spectrum of ground current (Clock = PLL 80 MHz)
1.1  DUT in HALT mode
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1.3  DUT runs internal, 128 Byte memory copy loop, notpbange
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1.4 DUT increments ports P5 withsg = 10 kHz (8 bit binary counter)
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1.5 Reference measurement with VDD = 0 Volt
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2 Port spectrum measurement (Clock = PLL 80MHz)
2.1  Crosstalk to Port P51 at high level Port P50 ar@l ieBning with f = 10 kHz
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2.2  Crosstalk to Port P51 at low level Port P50 and R®B2ing with f = 10 kHz
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2.3 Port P10 running with f = 10 kHz
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2.4  Reference with VDD = 0 Volt
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