M= ~N

HARDWARE SET-UP SPANSION
32-BIT MICROCONTROLLER
FM3 Family

APPLICATION NOTE

Publication Number FM3_AN706-00088-1v1-E Revision 1.1 Issue Date July 02, 2014



N

SPANSION
A\

APPLICATION NOTE

Revision History

Date Issue
2011-02-03 V1.0; MWi; 1% version
2014-07-02 V1.1; MWi; ADC electrical connections and advices added

FM3_AN706-00088-1v1-E, July 02, 2014



N

APPLICATION NOTE SPANSION®

A\

Target products

This application note is described about below products:

Series Product Number (not included Package suffix)

FM3 All products

July 02, 2014, FM3_AN706-00088-1v1-E 3



N

SPANSION-

APPLICATION NOTE

A\

Table of Contents

I T £ Yo [V L] £ ] o H O O O P T P O T O TP P PP PP UPPVPPPPPUTI 5
2. MINIMUIM SYSTEIM L.uiiiiiiii ittt e e e et e e e e e e e e e e e e e e e s abb—aeeeeeesaasaetbeeeeeeseaasbbasaeeeessssbanreaaeeasan
2.1 Schematic (RS232 Programming)
P Y= T | 1= o = Vo TSP RT
2.1.2 Schematic (USB ProgramimMing) ........couceeieimreeeiiiiee s sireeeasneee s essnneeessnneeessneeesnnnes 7
P I B U 1] 2 B [ (= = Lo PSRRI 7
2.2 P OWET SUPPIY .eititiieie e e e ettt ettt e e e e e et e e e e e e s et e ee e e e s e e b b aeeeaee e e e it baareaaee e e e bbrraaeaeeeaaarrraaes 7
2.3 Analog Digital Converter SUPPIY PiNS ..ot 8
b N g T 1o T I T o] o TU L 1 TP PRSPPI 8
2.5 RESE/INIt PIN (INITX) .ottt ettt e e e s bt e et e e e b e e e sann e e e nenes 8
b ST O = o OO P PP PPPPPRON 8
2.7 ClOCK SOUICE ...ttt ettt e ettt e e e e s ettt e e e e e e s sntta e e e e e e e e s nsbbeseeeeeeeansbesaeeaeeseannneneeeas 8
2.8 IMOUE PINS ittt ettt re e
2.8.1 Flash-(A)synchronous-Serial-Programming-Mode
2.8.2 Flash-(A)synchronous-USB-Programming-MOGE. ............ccccureiriiieeriiiieiiiiee e
2.8.3 Run Mode (Internal VECtOr MOUE) .......c.uuviiiiieieiiiiee ettt 8
2.9 INC PliNS ittt ettt b e bbb Rt e b e b e e b e e bt e e b e bt e e be e e be e e bee e eee 9
3. ADC Input and Power SUPPIY FiltEIING ...ooiiiiieiiiieee ittt et 10
3.1 Power Consumption CONSIAEIATIONS .......ccuueieiiiieeeiiiieesiieee ettt e e et e e s seeee e st e e e ssreeeessnneeeeaneneeennes 10
3.2 NOISE CONSIABTALION ...ttt ettt et e e st e sh bt e st e st e e sar e e sbeenane e e 10
4. Layout and Electromagnetic COMPAatibDility .......cccviiiiiiieiiiiie e 15
o R 1= T =T - PR PPPURRN 15
4.2 POWET LINE ROULING -..eeiiitiie ittt ettt et e e st e e st e e s e e e s nneee s 15
e I O | T DTt 1W o] [ o F T O PP PU PR P PPPRPPPPN 16
4.4 Power SUPPIY DECOUPING ...cueeiieiiiiee ettt ettt e et e e s rt e e s nnne e e e s nnneee s 17
4.5 Quartz Crystal Placement and Signal ROULING .......ccooiiiiiiiiiiiiiiiiiccee e 19
O @ 11 =T o (ool N[ 1T o KPP TP PPPPPRPPN
4.7 MCU Pin Summary
5. Port Input / Unused Pins / Latch-up
5.1 Port Input / Unused Digital I/O PiNS ........cocuiiiiiiiiieiiie ettt 21
5.2 Latch-up consideration (SWItCH) .........ccui i it e e e e e e e e e 22
(SR B N o] | g T=Tod £ o] o H T PP PP PO 25
8.1 JTAGISWD ...ttt ettt ettt h ekt a e h e ea e ekt e e et e ekt e e a e h bt e na et e e e enaneeaa 25
6.2 ETM TIACE POIt ... 26

FM3_AN706-00088-1v1-E, July 02, 2014



N

SPANSION-®

APPLICATION NOTE AN

1. Introduction

This application note describes how to set up a hardware environment for Spansion Cortex®-M3 (FM3)
MCUs. As an example the MB9BF50xN MCU is used.

July 02, 2014, FM3_AN706-00088-1v1-E 5
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2. Minimum System

2.1 Schematic (RS232 Programming)

The following graphic shows a schematic of a minimum hardware system, which uses the UART
asynchronous channel for Flash programming. Note that for other MCU families a different pinning is

needed.
PC connection MCU system
q9+3...5v
‘ | 1| 26] 3] s1] 78]
100N Yoo Weoo Voo Voo oo
e T wl Avee [ nmm= E|
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100n 7 EE 15 22p | MDO [ o
— AMHz WD1 "
— E]
—— - closed: Run ‘\
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O O0L0 A c i
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g El ? Was VWss VWss Wss Wss L“
251 34] 0] 75 100 |

*1 only needed if sub clock necessary

*2 please refer to chapter 4.4

*3 If PCB has good EMI routing, resistors can be 0 Q for mode pins

*4 1f USB UDPn and UDMn ports are used for USB, connect USBVcc to 3.3V,
if UDPn and UDMn are used as GPIO, connect USBVcc to Vcc

*5 See chapter 3 for details

2.1.1 Serial Interface
The PC connection section is only needed, if no 3...5 V external serial data lines for programming are
existing. The MAX3232 is a standard level shifter, which converts the 3...5 V levels of the MCU to £12 V
RS232V24 levels and vice versa.

Consider that the internal charge pumps of the level shifter can produce noise on the +3...5 V line, which
can influence the ADC, if AVcc and AVRH are directly (unfiltered) connected to it (see chapter 3 for details).

Consider that the logic level at Port P60 determines UART or USB programming. If the port is not used in the
user’s application and USB programming is not needed, it can also be connected directly to GND
(considering good EMI routing). Do not switch this port to output mode in this case!
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2.1.2 Schematic (USB Programming)
The following graphic shows a schematic of a minimum hardware system, which uses the USB function for
Flash programming (if USB is available on the MCU). Note that for other MCU families a different pinning is
needed.
+3..8Y
11 26
v | 5] 35] =51 78]
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GND 0—1 -T #0A, I f‘
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32?58kHz| I A7
w00
H1A MO
et
4nvHz closed: Run
— E_ open: Prog. o
C
h &1 | 4p? ceramic
Y55 Wss Wss VWes Wss
25] 34f s0f 75] 100] |
*1 only needed if sub clock necessary
*2 please refer to chapter 4.4
*3 If PCB has good EMI routing, resistors can be 0 Q for mode pins
*4 Provide Level shifter from VBUS (+5 V) to MCU-Vcc, if MCU-
Vcc is different from +5 V
*5 See chapter 3 for details
2.1.3 USB Interface
The MCU can be supplied either by external power or by VBUS connection to the USB host. In any case, for
USBVcc +3.3 V is needed. Use a 3.3 V regulator for USBVcec, if VBUS is used for powering the MCU.
Consider that the internal charge pumps of the level shifter can produce noise on the +3...5 V line, which
can influence the ADC, if AVcc and AVRH are directly (unfiltered) connected to it.
2.2 Power supply

The power supply should be from 2.7 Volts to 5.5 Volts for normal usage depending on the used FM3 series.
Refer to the datasheet for maximum and minimum power supply voltages. In any case provide 3.3 V to
USBVecc, if USB functionality is needed. USBVcc can be connected to Vcc, if the USB data ports (USDMn,
USDPnN) only used as digital 1/O ports.

July 02, 2014, FM3_AN706-00088-1v1-E
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2.3 Analog Digital Converter Supply Pins

2.4

2.5

2.6

2.7

2.8

28.1

2.8.2

2.8.3

The analog converter supply pins (AVcc, AVss, AVRH) should be connected even if the ADC of the MCU is
not used to avoid latch-up conditions on the analog pins even if they are switched to digital input.

Analog Input Pins

Because the ADC works with an internal sample capacitor the input impedance and external capacity must
be low. Refer to the corresponding datasheet, ADC electrical characteristics chapter for recommended
impedance and capacity.

Reset/Init Pin (INITX)

To reset the MCU a switch connects this pin to Vss (GND). Additionally a capacitor has to be connected
between Vss and the INITX pin for debouncing the switch and for EMI protection. From experience
Spansion recommend a capacity of not more than 1 nF. This capacity covers the most common frequency
protection in a wide range. Higher capacities and high impedance may cause latch-up effects together with
an RSTX-Switch and low EMI protection.

C Pin

A 1..10 pF ceramic capacitor (dielectric X7R, e. g. 4,7 uF) must be connected close to the C pin of the MCU.
Otherwise the MCU may not operate correct or will be damaged in worst case. See also chapter 4.

Clock Source

A clock source should be provided to the MCU. Therefore crystals or external clock signals can be used.
For external source pin X0 (X0A) is used whereby pin X1 (X1A) is not connected.

Also refer to the chapter Handling Devices in the corresponding datasheet for details.

Mode Pins

The mode pins signalize the MCU the current operation mode after reset. They should be pulled-up with 2
kQ resistors. If the PCB routing protects ESD and EMI influence, the mode pins can be connected directly to
Vcc and Vss (GND) depending on needed logic level. See chapter 5 for details.

The following settings are used for the both modes mentioned above:

Flash-Asynchronous-Serial-Programming-Mode

MDO

MD1

P60

1

0

0

Flash-USB-Programming-Mode

MDO MD1 P60
1 0 1
Run Mode (User Mode)
MDO MD1 P60
0 0 Don'’t care

FM3_AN706-00088-1v1-E, July 02, 2014
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2.9 NC Pins

Do not leave input pins open. If not possible, switch pin to output.
Read Chapter 5 for how to proceed with unused (not connected) pins.

Note that after reset the pin state default is digital input or analog input (ANn pins).

July 02, 2014, FM3_AN706-00088-1v1-E
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3. ADC Input and Power Supply Filtering

3.1

3.2

Power Consumption Considerations

The power consumption (Ir, 1a) of the ADC increases in case a conversion is in progress (ADSR_SCS = 1 or
ADSR_PCS = 1). While the ADC is halted ADSR_SCS = 1 and ADSR_PCS = 1), only leakage current (Irn, lan)
flows. The following diagrams reflect this behavior:

ADSR_SCS/ADSR_PCS

Bit Value
1
ADSR SCS = 1
ADSR PCS = 1
0 _

v

Reference Voltage Current
(AVRH, AVRL)

N

Ir L

v

Power Supply Current
(avce)

A

a4

lan

v

Refer to the MCU'’s datasheet for the actual currents.

Noise Consideration

Spansion microcontrollers have implemented an embedded 12-bit Successive Approximated Register
(SAR) ADC. Due to the high resolution, the digital bit stream from the ADC output is sensitive to the
environment noise. For example, 1 LSB corresponds to only 1.221 mV for Uger = 5V. Hence, the noise
introduced from the external circuits must be considered and should be reduced to the minimum as possible.

The reference voltage Ugrer, Which is equal to AVRH — AVRL, is connected to the weighted capacitor array
and the resistor array of the ADC. The noise coupled to AVR will not be rejected by ADC. This noise will be
added to the UREF directly, introducing an error with a ratio of Unoise/urer. FOr example, to keep the error
caused by this kind of noise below 0.1 LSB, the noise level of UREF must be kept within 0.122 mV.

As a result, the AVRH and AVRL pins must be connected with low impedance. In practice often a simple
low-pass RC filter is used for noise reduction. In this case the reference voltage supply current (see
datasheet) has to be taken into account when calculating the resistor of the filter, in order to minimize the
voltage drop while converting. Normally two capacitors in parallel are recommended, one filtering low
frequency noise, the other one filtering high frequency noise ((10 nF — 1 yF) || (10 pF — 100 pF)). In most

10
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cases, this configuration suppresses the noise efficiently. If very high frequency noise appears in the
environment, an additional noise filter such as a dedicated ™ mode RC filter might be useful.

The analog power path AVCC supplies the internal voltage comparator and the analog switches of the ADC,
while the VCC path supplies all the digital parts in the microcontroller. Internal parasitic capacitors may
couple noise from AVCC to the internal voltage comparator of the ADC. For this reason, also AVCC should
not be connected directly to VCC but filter should be used, too. For more efficient noise filtering the same
configuration as for AVRH is recommended.

Yoo
L
YWes T Yoo

Ao B \

mpﬂ_mupﬂ_ mnﬂ_ uﬂ_ —
T.T T.T
S~

AvRH Reference
1opF] 00pE] tonF]1F] Voltage
T, T T,T

MCU .

AvRL Reference
1opE] 00pE]1onE]1uE] voltage
T, T T,T

Avgg
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3.3 Analog Input and related external Circuits

3.3.1

External Circuits for analog Input

AVCT

Dclamp MCU
Relarmp

1L
CnDisT clamp

ANy

Uzigral

To protect the analog pins to suffer from an over-voltage, the so-called “clamping resistor” is usually added
to the input pins. The minimum value of the resistor can be chosen as

Rclamp: Uovervoltage/lclamp,
Where, lcamp is the specified maximum clamp current in the data sheet.

For some applications, a large clamp resistor is sometimes unacceptable. As a compromise, an external
clamping diode with low leakage current could be added between the input pin and AVcc pin.

In some cases, the sensor has been biased with a voltage supply higher than the maximum allowed voltage
for the microcontroller. For example, in the automotive applications, the sensors could be biased directly with
the car battery, which exhibits a voltage of 12 /24 V. A resistor divider consisting of R1/Rz is commonly used
to tail the sensor voltage signal “seen” on the pin down to the value which is equal or smaller than AV cc/Vcc.

The ratio between R; and R should satisfy the following constrain:

& > u Signal -1
R, AV

An other factor which influences the size dimension of R1, R2 and Rgamp, is related to current consumption
budget and the input signal noise suppressing. The second factor will be discussed here with more detail.
The signal from the sensors could be also noisy. The noise, which has a time constant smaller than the
sampling time Tsampiing, IS transparent to the ADC, resulting distorted output. In this case, an additional
dedicated bypass capacitor together with the clamping resistor or resistor divider, works as a low pass filter.
A larger capacitor will lower the AC impedance and will be more effective at shunt away the noise signal.
Generally, the time constant of this low pass filter (Reiamp + R1 || R2) X Cnoise Should be chosen considerably
larger than the sampling time (5 to 10 times larger with a rule of thumb).

However, at the same time this time constant should be also considerably smaller than the one of the sensor
signal, depending on the applications. In this way, the analogue pin is able to follow the dynamic changes,

which the ADC is being used to track. These, along with the dimension of R1/R2 or R¢lamp must be considered
when choosing the capacitor dimension to avoid rolling off any high frequency signal components of interest.

3.4 Input Leakage Current Consideration

The analog input pins show a small leakage current, whose maximum value is about 3 pA and ranged from 3
pA down to 1 pA depending on the temperature. The leakage current, which flows through the external
resistor, introduces an undesired voltage drop. This error voltage is a function of the external resistor and the
leakage current itself. The following example shows a dimension of the resistor with this factor taken into
consideration. For the case of using a resistor divider to reduce the error due to leakage current, the size of
R1 || Rz + Raamp should not be chosen too large and should be according to the following equation:

12
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< Uyse Note:
clamp = | Urse = Uger / 4096

RIIR, +R

leakage

To keep the error smaller than one LSB for a leakage of 3 pA, the size of R1|| R2+ Reamp Should be smaller
than 400 Q. As the leakage current drops down to 1 pA, the value of R1 || R2 + Rcamp Can be chosen as
large as 1.2 kQ. This is considering Uger 0f 5 V.

It is found in the test that the leakage current consists of two parts: one is due to the leakage current of the
input ESD structure. Another leakage current appears only as the multiplexer is switched on during the
sampling time, whose contribution is usually considerably larger than the one created from ESD structure.
The second leakage current can be regarded as a noise during the sampling time by the bypass capacitor,
which is commonly used to filter the noise from the sensor input. If this capacitor is large enough, it can
absorb most of the second leakage current during the sampling time, eliminating its contribution to the error

voltage.
MCU
. §vee
| | EsD
|
! |
leakage
Reff ::::::::::%::'__ ] Neakage2
' - ’ SAR
AN,
Chypass | Cnoise MUX
A Caarmpli
Usignal EsD sampling

July 02, 2014, FM3_AN706-00088-1v1-E 13
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Leakage Current

y N
“eakagel + “eakageZ

I |eakagel I |eakage1

v

Error voltage due to leakage current

Voltage without bypass capacitor
A
/

Error voltage due to leakage current with
bypass capacitor

¢ ----
¢ - - -

v

< i »
< < »

A
\ 4

No active Sampling Comparison
phase phase phase

To show the effect of the bypass capacitor on reducing the leakage current error, we take a sampling time of
5us and a leakage current of 3uA as an example. If we want to keep the voltage drop due to the second
leakage current small than 0.5 LSB, the minimum size of the bypass capacitor should be chosen as:

C = SHAXSIS oo
4.99mV /2

14 FM3_AN706-00088-1v1-E, July 02, 2014
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4. Layout and Electromagnetic Compatibility

4.1 General

To avoid ESD problems and noise emission of the system some rules for the layout design has to be
observed.

The most critical point is the C pin because this is the connection to the internal 1.2 V supply for the MCU
core. Thus the decoupling capacitor has to be placed very near to this pin.

Also the ground and Vcc routing has to be done carefully. Vcc lines should be routed in star shape. We
recommend a Vss ground plane on the mounting side just under the MCU. For both Vcc and Vss only one
connection to the rest of the circuit should be done, otherwise noise is carried-over from and to the MCU.
Decoupling capacitors have to be placed as nearest as possible to the related pins. If they are placed too far
away their function becomes useless.

If crystals are used, they have to be placed as nearest as possible to the Xn(A) pins.

If possible all decoupling capacitors should be placed on the same mounting side as the MCU.

4.2 Power Line Routing

In general the Vcc and Vss lines should not be routed in “chains”, but in “star shape”. For Vss a ground plane
is recommended which covers the chip package, and is connected in one point to Vss of the whole circuit.

Below is an example of a bad and a good power line routing:

I'II'II'II'II'II'ITI'II'II'II'II'II'I

OO00000000000

mm Voc on back layer

Ve on mounting layer

=== Y55 on mounting layer
@ Via

« BAD
GOOD »

goonnanonnoon

gutoooooooood

qoonnonnnnnon

guooooaaad

-D'D"IJIJIJIJLIIJIJ'LIIJ
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4.3 C Pin Decoupling
The following routing and placement for single sided metal layer is recommended (Note, that in all following
illustrations the mounting metal layer is drawn in black and the back side metal layer in gray):

No further
Vss
connection

The following routing and placement for double sided metal layer is recommended. Note that despite the
capacitors are placed on the opposite side as the MCU, this solution is the best.

backside

No further
Vss
connection

Ground Plane

16 FM3_AN706-00088-1v1-E, July 02, 2014
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4.4 Power Supply Decoupling

Decoupling capacitors (DeCaps) for power supply have to be placed within the “current flow”. Otherwise
they are meaningless, because in this case their function become inoperable. The following graphic
illustrates this:

For EMI reasons all decoupling capacitors should have the same capacitance, so that all have a common
resonance frequency. Spansion recommends 10 nF (~100 MHz resonance) to 100 nF (~10 MHz resonance)
depending on application. For further detailed information refer to the application note 16bit-EMC-Guideline,
which is also valid for 32 bit MCUs.

The following routing and placement for single sided metal layer is recommended:

to mid .
of "Vec-Star” .
-

Ground
Plane

No further
Vss
connection

July 02, 2014, FM3_AN706-00088-1v1-E 17
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The following routing and placement for double sided metal layer is recommended. Note that despite the
capacitor is placed on the opposite side as the MCU, this solution is the best like for the C pin.

No further )

Veceo to mid of

connection Veeo-Star
on
backside

backside

No further
Vss

connection
Ground Plane

If mounting on both sides is not possible the following placement and routing is recommended:

to mid of "Vcc-Star”
on backside
-»

18 FM3_AN706-00088-1v1-E, July 02, 2014
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4.5 Quartz Crystal Placement and Signhal Routing

The crystal has to be placed as nearest as possible to the MCU. Therefore the oscillator capacitors have to
be placed “behind” the crystal.

For single metal layer circuit board the following placement and signal routing is recommended:

Ground plane optional to mid
P P t of "Vce-Star”

For double sided metal layer layout the following is recommended:

No further
Vece
connection

Ground plane on backside

to mid of
"Vee-Star”
on
backside
=,

DeCap
on
backside

Ground Plane
Via
46 Other documents

For further detailed information refer to the application note 16bit-EMC-Guideline, which is also valid for all
Spansion MCUSs.

July 02, 2014, FM3_AN706-00088-1v1-E 19
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4.7 MCU Pin Summary

The following table shows the EMC critical pins and gives short information about how to connect them.

Pin name

Function

VCC

Main supply for IO buffer MCU core, close to input the internal 1.2 V regulator, close to crystal
oscillator

VSS

Main supply for IO buffer and MCU core, close to the internal 1.2 V regulator, close to crystal

oscillator

External 1...10 pF ceramic capacitor (dielectric X7R) as smooth capacitors for
internal 1.2 V regulator output, it is used for supply of the MCU core. Note, that this
pin leads the most of noise. Refer to the datasheet of used MCU series for selection
of capacitance value.

AVCC

Power supply for the A/D converter

AVSS

Power supply for the A/D converter

AVRH

Reference voltage input for the A/D converter

USBVCC

Power supply for internal USB host/function. Use voltage according datasheet and purpose of
supplied pins (USB or GPIO)

X0, X0A

Oscillator input, if not used it shall be connected with pull-up or pull-down resistor or set to
digital output (see datasheet)

X1, X1A

Oscillator output, the crystal and bypass capacitor must be connected via shortest distance
with X1/X1A pin, if not used it shall be open

20
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5. Port Input / Unused Pins / Latch-up

5.1 Port Input/ Unused Digital I/O Pins

It is strongly recommended to do not leave digital I/0 pins unconnected, while they are switched to input. In
this case those pins can enter a so-called floating state. This can cause a high Icc current, which is adverse
to low power modes. Also damage of the MCU can happen.

Use the internal pull-up resistors in this case. If not, use external pull-up or pull-down resistors to define the
input-level.

Never connect a potential divider with almost same resistor values.

Vo Voo

Ry

Ry

Rq=Rgp

Vo Ve

Hi-Z Hi-Z
1 EHABLE ' ENABLE
Mcu Mcu ' MCU MCu

)
e | 4 MCu

Be careful with connection of input pins to other devices, which can go into High-Z states. Always use
internal pull-up or external pull-up or pull-down resistors in this case.

Outputs from external digital circuits should always be connected via a serial resistor to a MCU input pin to
prevent latch-up effects caused by under- or overshoots (5.2).

Debouncing and decoupling capacitors should always be chosen as smallest as possible. Please refer to
chapter 5.2.

All pins are set to input after their power-on default, if they do not share an analog port. Analog ports have
the digital I/0 functionality disabled after reset. They may be left open, but for ESD protection they should be
terminated with a pull-up/-down resistor, if not used.

Note:
— Do not connect any input ports directly to Vcc or Vss (GND) if PCB routing and power supply can
carry noise! Use pull up or down resistors (2 k ... 4 kQ).

July 02, 2014, FM3_AN706-00088-1v1-E 21
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5.2 Latch-up consideration (External Switch)
Be careful with external switches to Vcc or ground together with debouncing capacitors connected to port
pins.

A usual configuration is shown in the following schematic:

Ve

\ SW | |_ny
1
Rpp ICDB o

Rpp is a pull-down resistor and Cgp a debouncing capacitor. If the switch SW is open, a “0” is read from the
port pin Pxy. If the switch is closed the input changes to “1”.

From the physical aspect, it has to be considered, that the switch is often placed in distance to the MCU by
cable, wire, or circuit path. The longer the circuit path is the higher will be its inductivity Lx (and capacity Cx).

An equivalent circuit diagram looks like the following illustration:

By closing the switch SW at time to the following voltage can be measured at point (A):

Ve T

tp

But at the port pin Pxy on point (B) the following voltage can be measured:

22 FM3_AN706-00088-1v1-E, July 02, 2014
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Vee T

{

L]

By closing the switch SW the circuit becomes a parallel oscillator with the wire-inductivity Lx, the debouncing
capacity Cx and the damping Rpp of the pull-down resistor (Assume the power supply to be ideal, i. e. it has
no internal resistance):

Uty
bl =

Coe
Lx | Rro

Because Rpp is often chosen high (> 50 K Ohms), its damping effect is weak.

This (weakly) attenuated oscillator causes voltage overshoots on the port pin, drawn in red in the illustration
below:

Vee T

tp

These overshoots may cause an internal latch-up on the port pin, because the internal clamping diode
connected to Vcc becomes conductive. Similar is the effect, if the switch SW is opened. In this case there
are undershoots on the port pin.

The frequency of the oscillation can be calculated by

Fo 1
osc — :
27\ LyCpp
The inductivity Lx is the unknown value and depends on the PCB, its routing, and the wire lengths.

There are two counter measurements to prevent from latch-up.
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One solution is to decrease the capacity of the debouncing capacitor. This increases the oscillation
frequency, and the over-all energy of the overshoots is smaller.

To

S

Tq

“big” capacity

“small” capacity

This solution has two disadvantages: First the debouncing effect decreases and second, there is no

guarantee, that the latch-up condition is eliminated.

A better solution is to use a series resistor at the port pin like in the following schematic:

Ve

sw

Rg

- 1

DB

Pzy

The series resistor Rs reduces the amplitude of the oscillation and decreases the voltage offset at first. The
resistor must not be chosen too high, so that the port pin input voltage Vp is within the positive CMOS level.

tp

24

FM3_AN706-00088-1v1-E, July 02, 2014



N

SPANSION®
APPLICATION NOTE AN

6. JTAG Connection

6.1 JTAG/SWD

The FM3 MCU family supports JTAG debugging for full JTAG and SWD. The following schematic shows the
connection for the MB9BF50xN as an example. Refer to the corresponding datasheet for different FM3
derivatives and their JTAG/SWD pin locations.

SWD
21
SLIEIE B &vee
swelk) o g
swol o c[
N e I IR
5 i RESET] 5 o SEEECT MBI9BF50xN
0 O— : I -
o RSTX E N RaTwron
ol - EEl B
o= I ThssswoioPo3
ok I T eriswe LD
o RTCK
o2 M rpormwoimng
o} RESET iz A
0
i pa camecen L[] [
21 19 connectori

*1 Only needed, if SWD connector should also provide JTAG lines
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ETM Trace Port

Besides the JTAG/SWD ports the FM3 MCU family supports also debug trace ports. The following
schematic shows the connection for the MB9BF50xN as an example. Refer to the corresponding datasheet
for different FM3 derivatives and their ETM port pin locations.

69 Yo
TRACE
1 2
oS &0
o oItk il
o o TDO a1
I 101 79
o RESET ag
o TRACECLK s
o TRACEDD 52
o o IFACED! 83
o o TRACEDZ 84
e TRACEDS 85
19 20

MB9BF50xN

THES/PO3
TCK/PM
TDO/PO4
TOIPOZ2/CLKPDO
INITX
TRACECLK/PO3
TRACEDO/POS
TRACED1/P0OB
TRACEDZ/PO7
TRACED3/FOS
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Colophon

The products described in this document are designed, developed and manufactured as contemplated for general use,
including without limitation, ordinary industrial use, general office use, personal use, and household use, but are not
designed, developed and manufactured as contemplated (1) for any use that includes fatal risks or dangers that, unless
extremely high safety is secured, could have a serious effect to the public, and could lead directly to death, personal injury,
severe physical damage or other loss (i.e., nuclear reaction control in nuclear facility, aircraft flight control, air traffic control,
mass transport control, medical life support system, missile launch control in weapon system), or (2) for any use where
chance of failure is intolerable (i.e., submersible repeater and artificial satellite). Please note that Spansion will not be liable
to you and/or any third party for any claims or damages arising in connection with above-mentioned uses of the products.
Any semiconductor devices have an inherent chance of failure. You must protect against injury, damage or loss from such
failures by incorporating safety design measures into your facility and equipment such as redundancy, fire protection, and
prevention of over-current levels and other abnormal operating conditions. If any products described in this document
represent goods or technologies subject to certain restrictions on export under the Foreign Exchange and Foreign Trade Law
of Japan, the US Export Administration Regulations or the applicable laws of any other country, the prior authorization by the
respective government entity will be required for export of those products.

Trademarks and Notice

The contents of this document are subject to change without notice. This document may contain information on a Spansion
product under development by Spansion. Spansion reserves the right to change or discontinue work on any product without
notice. The information in this document is provided as is without warranty or guarantee of any kind as to its accuracy,
completeness, operability, fitness for particular purpose, merchantability, non-infringement of third-party rights, or any other
warranty, express, implied, or statutory. Spansion assumes no liability for any damages of any kind arising out of the use of
the information in this document.

Copyright © 2014 Spansion LLC. All rights reserved. Spansion®, the Spansion logo, MirrorBit®, MirrorBit® Eclipse™,
ORNAND™ and combinations thereof, are trademarks and registered trademarks of Spansion LLC in the United States and
other countries. Other names used are for informational purposes only and may be trademarks of their respective owners.
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