PERFORM

The following document contains information on Cypress products. Although the document is marked
with the name “Spansion” and “Fujitsu”, the company that originally developed the specification,
Cypress will continue to offer these products to new and existing customers.

Continuity of Specifications

There is no change to this document as a result of offering the device as a Cypress product. Any
changes that have been made are the result of normal document improvements and are noted in the
document history page, where supported. Future revisions will occur when appropriate, and changes
will be noted in a document history page.

Continuity of Ordering Part Numbers
Cypress continues to support existing part numbers. To order these products, please use only the
Ordering Part Numbers listed in this document.

For More Information
Please contact your local sales office for additional information about Cypress products and solutions.

About Cypress

Cypress (NASDAQ: CY) delivers high-performance, high-quality solutions at the heart of today’s most
advanced embedded systems, from automotive, industrial and networking platforms to highly
interactive consumer and mobile devices. With a broad, differentiated product portfolio that mcludes
NOR flash memories, F-RAM™ and SRAM, Traveo™ microcontrollers, the industry’s only PSoC
programmable system-on-chip solutions, analog and PMIC Power Management ICs, CapSense
capacitive touch-sensing controllers, and Wireless BLE Bluetooth® Low-Energy and USB connectivity
solutions, Cypress is committed to providing its customers worldwide with consistent innovation, best-
in-class support and exceptional system value.
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All Rights Reserved.

The contents of this document are subject to change without notice. Customers are advised to consult with
FUJITSU sales representatives before ordering. All Rights Reserved.

The information, such as descriptions of function and application circuit examples, in this document are
presented solely for the purpose of reference to show examples of operations and uses of Fujitsu
semiconductor device; Fujitsu does not warrant proper operation of the device with respect to use based on
such information. When you develop equipment incorporating the device based on such information, you
must assume any responsibility arising out of such use of the information. Fujitsu assumes no liability for
any damages whatsoever arising out of the use of the information.

Any information in this document, including descriptions of function and schematic diagrams, shall not be
construed as license of the use or exercise of any intellectual property right, such as patent right or
copyright, or any other right of Fujitsu or any third party or does Fujitsu warrant non-infringement of any
third-party’s intellectual property right or other right by using such information. Fujitsu assumes no liability
for any infringement of the intellectual property rights or other rights of third parties which would result from
the use of information contained herein.

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 use
accompanying 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 use requiring
extremely high reliability (i.e., submersible repeater and artificial satellite).

Please note that Fujitsu will not be liable against 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 prior authorization by Japanese
government will be required for export of those products from Japan.

The company names and brand names herein are the trademarks or registered trademarks of their
respective owners.

Copyright© 2010 FUJITSU SEMICONDUCTOR LIMITED all rights reserved
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1 Introduction
This application note explains the roles of the various power supply pins in the MB91230 series. It
also explains the structure of analog/digital shared pin inputs and the power supply system circuits, and

problems that occur when operating the MCU with the analog power supply voltage in the off state.
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2 Roles of Each of the Power Supply Pins and Recommended Operating Voltages
2.1 Roles of Each of the Power Supply Pins
The MB91230 series has the following power supply pins. Supply the voltage corresponding to each
of the functions to the appropriate pins. The functions of each of these pins are listed in Table 2-1

below.

Table 2-1 Functions of each power supply pin in the MB91230 series

Pin name Function

Vce Power supply for IO

Vce3 Power supply for the internal logic
Vcec3B Backup / dedicated RTC power supply
Vee3I0 Power supply for analog shared IO

Vss Digital power supply (GND)

AVcc Analog power supply

AVss Analog power supply (GND)

AVRH Analog reference power supply

AVRL Analog reference power supply
voVviva2Vv3 LCD controller driver reference power supplys




(o8]
FUJITSU

2.2 Recommended Operating Voltages
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The recommended operating voltages for each product are shown in the following table.

Table 2-2-1. MB91F233A (FLASH) recommended operating voltages

Rated value

Parameter Symbol Units Remarks
Min. Max.
Vce 4.00 5.25 \%
Vce3d 3.00 3.60 \Y
Power supply voltage 3.00 3.60 \Y,
Vce3B
2.20 3.60 \V During backup operation only
Vce3I0 3.00 3.60 \%
Analog power supply
AVcc 3.00 3.60 \
voltage
LCD reference voltage V3 - 5.25 \%

(Warning) During normal usage, operate with Vcc3=Vcc3B=AVcc=Vcc3IO.

Table 2-2-2. MB91F233L (FLASH) and MB91233L (Mask ROM) recommended operating voltages

Rated value

Parameter Symbol Units Remarks
Min. Max.
Vce 3.00 3.60 \
Vce3 3.00 3.60 \Y,
Power supply voltage 3.00 3.60 \%
Vce3B
2.20 3.60 \Y During backup operation only
Vce3l0o 3.00 3.60 \Y
Analog power supply
AVcc 3.00 3.60 \Y,
voltage
LCD reference voltage V3 - 3.60 \

(Warning) During normal usage, operate with Vcc=Vcc3=Vcc3B=AVcc=Vcc3IO.
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3 Internal Structure of Power Supply Pins and Analog/Digital Shared Pin Inputs

Protected diodes are inserted between pins in some locations within the device. When a
forward—biased voltage is applied across the protective diode, the transistor turns on and current flows.
Adhere to the recommended operating voltages because latch up may occur if an excessive current
flows. In this section, the case of current flowing through the protective diode between pins for power
supply voltage pins, analog voltage pins, and analog input/general-purpose port shared pins is explained.
Figure 3—1 shows the locations where protective diodes are inserted in the MB91F233L and MB91233L

internal circuit.

Vee g 3-1. If there is a voltage difference between }

pins such that Vee < Vec3lO, current may
flow through the protective diode and latch
—~._Up may occur.

Vee3lo O ® @

R 2= .

3-3. If there is a voltage difference
between pins such that Vec3lO < PCx or
Vec3lO < ANx, current may flow through
the protective diode and latch up may

_occur.

®
l 3-2. If there is a voltage difference between R
s . pins such that Vee3lO < AVce, current may
& flow through the protective diode and latch
AVec,

\‘\\ up may occur.
Vss AVRH,

AVss
Vss D—L

Figure 3-1. MB91F233L and MB91233L internal protection circuit diagram

-

PCx or ANx

Vss

3.1 Warning Regarding Voltage Difference Between Vcc and Vcce310 Pins
If the voltage of the Vcc3IO pin is larger than Vce (Vee3IO > Vee), this places a voltage across the
protective diode in the forward bias direction. If current flows through the protective diode, this can
lead to latch up. To prevent latch up from occurring, ensure that the voltage of Vcc3lO does not

exceed the voltage of Vcc.

3.2 Warning Regarding Voltage Difference Between Vcc3IO and AVcce (LAVRH,AVss) Pins
If the voltage of the AVcc (or AVRH or AVss) pin is larger than Vcc3IO (AVec>Vee3I0), this places
a voltage across the protective diode in the forward bias direction. If current flows through the
protective diode, this can lead to latch up. To prevent latch up from occurring, ensure that the voltage

of AVcc (and AVRH and AVss) does not exceed the voltage of Vcc3IO.

3.3 Warning Regarding Voltage Difference Between PCx/ANx and Vcc310 Pins
If the voltage input to PCx/ANXx is larger than the voltage of Vcc3IO (PCx > Vcc3IO or ANx >
Vcc3l0), this places a voltage across the protective diode in the forward bias direction. If current flows
through the protective diode, this can lead to latch up. To prevent latch up from occurring, ensure that

the voltage input to PCx/ANx does not exceed the voltage of Vce3IO.
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4 Warning When Operating the MCU with the Analog Power Supply Voltage Off
The question that if the MCU could be operated with the analog power supply voltage turned off
when not using the AD/DA converter could be occurred. Considering the internal circuitry of the

device, the following problems are conceivable in relationship to this issue.

If taking [AVcc=OPEN or AVcc=0V] during normal operation of the MCU, signals from the analog
power supply region to the digital power supply region become undefined. Due to the undefined voltage
from the analog power supply region, the Pch/Nch transistors in the digital power supply region do not
settle into an on/off state, and instead both transistors become on. In this situation, a shoot—through
current may flow in the digital circuit that receives the signal. In order to prevent a shoot—through
current from occurring in the digital circuits, it is therefore prohibited to use this product with
[AVcc=OPEN or AVcc=0V] even when the AD converter and DA converter are not being used. The

following shows an explanatory diagram of this phenomenon.

Image of MB91230 chip Enlargement of the corresponding area

‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ The on/off states of the Pch/Nch transistors in the
Digital power supply region are not determined due

to the undefined voltage from the analog supply region.
It is possible for both of the transistor in the digital

Digital power supply region Vees power supply region to turn on, giving rise to a shoot-
CC.

though current.

Vee
AVeeo Veo
Shooting-through
AVec Analog power current occurs Vss Pch Pch
supply region A X
A X
AVss
Neh Nch
LT EL LT
|
Undefined voltage Undefined voltage

Figure 4-1. Location where problems occur if the device is used with the analog power supply off
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