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Warranty and Disclaimer

To the maximum extent permitted by applicable law, Fujitsu Microelectronics America Inc San
Jose restricts its warranties and its liability for the Product [MB89P568 LCD demo board
Hardware and Software Tools], its performance and any consequential damages, on the use of
the Product in accordance with (i) the terms of the License Agreement and the Sale and
Purchase Agreement under which agreements the Product has been delivered, (ii) the technical
descriptions and (iii) all accompanying written materials.

This product has been created to work in laboratory environment only. In addition, to the
maximum extent permitted by applicable law, Fujitsu Microelectronics America Inc San Jose
disclaims all warranties and liabilities for the performance of the Product and any consequential
damages in cases of unauthorized decompiling and/or reverse engineering and/or disassembling.

1. Fujitsu Microelectronics America Inc San Jose warrants that the Product will perform
substantially in accordance with the accompanying written materials [this manual] for a
period of 90 days form the date of receipt by the customer. Concerning the hardware
components of the Product, Fujitsu Microelectronics America Inc San Jose warrants that
the Product will be free from defects in material and workmanship under use and service
as specified in the accompanying written materials for a duration of 1 year from the date of
receipt by the customer.

2. Should a Product turn out to be defect, Fujitsu Microelectronics America Inc San Jose’s
Entire liability and the customer’s exclusive remedy shall be, at Fujitsu Microelectronics
America Inc San Jose ‘s sole discretion, either return of the purchase price and the license
fee, or replacement of the Product or parts thereof, if the Product is returned to Fujitsu
Microelectronics America Inc San Jose in original packing and without further defects
resulting from the customer’s use or the transport. However, this warranty is excluded if the
defect has resulted from an accident not attributable to Fujitsu Microelectronics America Inc
San Jose, or abuse or misapplication attributable to the customer or any other third party not
relating to Fujitsu Microelectronics America Inc San Jose.

3. To the maximum extent permitted by applicable law Fujitsu Microelectronics America Inc
San Jose disclaims all other warranties, whether expressed or implied, in particular, but not
limited to, warranties of merchantability and fithess for a particular purpose for which the
Product is not designated.

4. To the maximum extent permitted by applicable law, Fujitsu Microelectronics America Inc
San Jose ‘s and its suppliers” liability is restricted to intention and gross negligence.

NO LIABILITY FOR CONSEQUENTIAL DAMAGES

To the maximum extent permitted by applicable law, in no event shall Fujitsu
Microelectronics America Inc San Jose and its suppliers be liable for any damages
whatsoever (including but without limitation, consequential and/or indirect damages for
personal injury, assets of substantial value, loss of profits, interruption of business
operation, loss of information, or any other monetary or pecuniary loss) arising from the
use of the Product.

Should one of the above stipulations be or become invalid and/or unenforceable, the remaining
stipulations shall stay in full effect.
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1.General Description

1.1. Overview
This Evaluation board shows the capabilities of the popular Fujitsu MB89PV480 series
Microcontrollers. It is intended for low cost, low power and small information message display
purpose.
The MB89PV480 Evaluation Board makes use of Fujitsu F2MC- 8L series Microcontroller
MB89PV480CF-101. It is a piggyback evaluation device of MB89480 series having LCD
controller/driver on chip.

1.2. Purpose

The main purpose of designing this evaluation board is to show the following applications:

1) Hardware interface of Microcontroller with alphanumeric segmented LCD panel

2) Software application for using on chip LCD controller/driver

3) Hardware and software applications using resources available on micro controller apart from
LCDC/driver like Watch pre-scalar, Buzzer, external interrupts and general purpose 10 ports

4) Piggyback evaluation device that enables user to connect to emulator for development and
debugging purpose.

1.3. Board Features
Following are the key application features of the demo board:
1) Mounted Piggyback evaluation device for connecting to F2MC-8L emulator system for
development and debugging
2) 8 digit alphanumeric, 14 segment LCD display, with intensity adjustment provided on socket for
user to play with the display of his choice or the one provided on the board
3) Sample programs for various peripherals of microcontroller
4) Switches for simulating external interrupts and reset
5) Supports MQFP-64 pin package
6) Default 10MHz crystal, but option for changing the crystal
7) User LEDs
8) UART interface
9) All pins routed to headers (edge connectors) for debugging and development
10) Prototyping area

1.4. MB89480 Series Device Features

MB89480 Series belongs to F2ZMC-8L Microcontrollers family. It has following features

e Supports high speed operation using 12.5MHz main clock and has minimum instruction

execution time of 0.32usec

¢ 16K or 32K Bytes memory depending on mask ROM, OTP or piggyback option
Operating voltage varies from 2.2V to 5.5V depending on the selected device.
MB89PV480 supports 2.7V to 5.5V
On chip LCD controller/driver with max 31segments and 4 commons
Booster option for LCD driving can be selected by mask option
Buzzer function with seven selectable frequencies
Support several peripherals like UART/SIO, 8ch, 10bit ADC, PPG and PWM
Available in packages like QFP(FPT-64P-M09), SHDIP (DIP-64P-M01) and only
evaluation device in MQFP (MQP-64C-P01) package

1.4.1 Available Devices of the series

Mask ROM: MB89485/L
OTP: MB89P485/L
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Evaluation device: MB89PV480
1.5 Deliverables

o MB89PV480 Demo board with mounted MB89PV480CF-101 device (without booster)
e 9-12V DC power supply adapter
e MB89PV480 Evaluation Board User’'s Manual

e CD ROM Containing Sample project files, Hardware manual and data sheets

2. Hardware Description

Figure 1 is a functional block diagram of the evaluation board. This target board is mainly
designed to help user to quick start their design and for their development, debugging and

testing.
Figure 1: Functional Block Diagram
8 DIGIT LCD DISPLAY
Buzzer
FUJITSU F2MC

CLOCK > MB89PV480 For
10 MHZ ) External

Switches Interrupts
Sub CLOCK UART I/F Commupication
3276 KHZ P

Port LEDs

2.1 Board Description

The MB89PV480 Evaluation board is specifically designed to support MB89480 series devices
with mounted MB89PV480 piggyback evaluation device. This piggyback evaluation device
enables user to connect F2MC-8L emulator system for debugging. By using programmed
piggyback EPROM with this evaluation device, board can be used for Demo and also for testing

the developed code. The evaluation board supports MQP-64P-P01 (Rectangle QFP64 package,
1.0mm, 16x22mm) package.

If the board is used as an emulator target board, corresponding probe cable MB2144-202 should
be plugged in to piggyback evaluation device and then hooked either to F2MC-8L compact ICE
(In—Circuit Emulator) or to MB2144-505/MB2144-508 emulation pod of regular ICE.

Fujitsu Microelectronics America, Inc 6



All the pins of the micro controller are connected to the edge connectors P1 and P2 and hence
are directly available for user development and testing.

By default the board is working with a 10MHz crystal as the main oscillation clock and
32.7628KHz as sub clock. A RS232 transceiver provided on the board generates the adequate
RS232 levels for the receive (RXD) and transmit (TXD) lines of asynchronous mode UART
functionality peripheral.

The on board regulator allows to connect a DC input voltage between 7.5V to 12V. In case of any
modifications of the board, the user has to take care for the complete power consumption. There
are totally five pushbutton switches provided on the board: one reset button

Switch S1 (RST) and other four S2 (INT21), S3 (INT20), S4 (INT10) and S5 (INT11) pushbutton
switches that can be used for external interrupts.

Green power LED D2 indicates power supply to the board. If the jumper JP7(Power) is not
shorted, power LED D2 will not glow. This jumper is provided for isolation of power supply to the
board from regulator.

User LEDs D4 (port 06) and D5 (port 05) are connected to 10 port bits 5 and 6 of PORTO.
Buzzer/sounder FDK EE2108K is provided on the board to test buzzer function of the device.

Alphanumeric LCD is mounted on the socket for ease of use and development. This series has
the capability to interface with 31segx4 common LCD. Since some segment pins share common
pins with ADC, external interrupts and ports are provided with jumper settings JP1 to JP6. When
ANO, AN1, AN2 and AN3 of ADC pins are used, then device can only be interfaced with 28
segments of the LCD. Potentiometer VR1 provided at drive pin of LCD, is for its intensity
adjustment purpose.

2.2 Jumper, Switch and LED Functions
Following Tables lists out the jumpers/pin functionality, Switches, LEDs and Test points available
on the board. Shaded areas indicate default jumper settings.

Table -1 Jumper Settings

Function MB89PV480 Jumpers Description
Pin#

Short JP1: when SEG25 to
be connected to LCD U4
P12/SEG25/INT12 20 JP1

Open JP1: Isolate LCD U4
and to use P12 or INT12

Short JP2: when SEG26 to
be connected to LCD U4
P13/SEG26/INT13 21 JP2

Open JP2: Isolate LCD U4
and to use P13 or INT13

Short JP3: when SEG27 to
be connected to LCD U4
P14/SEG27/ANO 30 JP3 without internal booster
use

Open JP3: Isolate LCD U4
and to use P14 or ANO
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P15/SEG28/AN1

31

JP4

Short JP4: when SEG28 to
be connected to LCD U4
without internal booster
use

Open JP4: Isolate LCD U4
and to use P15 or AN1

P10/SEG23/INT10

18

JP5

Short JP5: when switch S4
to be connected to MCU

Open JP5: To use LCD U4
and to isolate P10 or INT10
(S4)

P11/SEG24/INT11

19

JP6

Short JP6: when switch S5
to be connected to MCU

Open JP6: To use LCD U4
and to isolate P11 or INT11
(S5)

Power

57

JP7

Short JP7: 5V power supply
to whole board

Open JP7: To isolate power

from regulator output

Table -2 Push button functions

Function MB89PV480 Switch
Pin#
External INT10 18 S4 (INT10)
External INT11 19 S5 (INT11)
External INT20~ 43 S3 (INT20)
External INT21~ 42 S2 (INT21)
Table -3 LED Indications
Function LED
Power Indication Green LED D2 5V power supply
RST Indication Red LED D3 Reset indication
via UART
Port P06 Orange LED D4 GPIO port bit
P06 indication
Port P05 Green LED D5 GPIO port bit

P05 indication
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2.2 Related Products
1. FMPDC-MB89PV480-ADPB Simple dummy adapter board for development from Fujitsu-HKDC

2. MSE1001C F2MC-8L compact ICE
3. MB2144-202 Probe Cable

4. MB2141A/B Main ICE Unit

5. MB2144-505/508 F2MC-8L POD

2.3 Connectors

2.3.1 Edge Connectors P1 and P2

The following table describes pin details of edge connectors or headers P1 and P2 provided on
the board. P1-1 to 32 are connected to the pins 1 to 32 of microcontroller U1 and P2-33 to 64 are
connected to pins 33-64 of microcontroller. The odd pin numbers are located on one side and
even pin numbers are located on the other side of the connector. On the PCB, the corresponding
pin numbers are accordingly marked next to the connector pins for reference.

Table- 4 Edge Connector P1

P1 MB89PV480 MB89PV480 P1 MB89PV480 MB89PV480

Pin Number Pin Function Pin Number Pin Function
P1-1 1 SEG7 P1-17 17 P57
P1-2 2 P40/SEG8 P1-18 18 P10/SEG23/INT10
P1-3 3 P41/SEG9 P1-19 19 P11/SEG24/INT11
P1-4 4 P42/SEG10 P1-20 20 P12/SEG25/INT12
P1-5 5 P43/SEG11 P1-21 21 P13/SEG26/INT13
P1-6 6 P44/SEG12 P1-22 22 X0A
P1-7 7 P45/SEG13 P1-23 23 X1A
P1-8 8 P46/SEG14 P1-24 24 C
P1-9 9 P47/SEG15 P1-25 25 Vss
P1-10 10 P50/SEG16 P1-26 26 X0
P1-11 11 P51/SEG17 P1-27 27 X1
P1-12 12 P52/SEG18 P1-28 28 MODE
P1-13 13 P53/SEG19 P1-29 29 RST~
P1-14 14 P54/SEG20 P1-30 30 P14/SEG27/ANO
P1-15 15 P55/SEG21 P1-31 31 P15/SEG28/AN1
P1-16 16 P56/SEG22 P1-32 32 P16/SEG29/AN2
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Table- 5 Edge Connector P2

P2 MB89PV480 MB89PV480 P1 MB89PV480 MB89PV480
Pin Number Pin Function Pin Number Pin Function
P2-33 33 P17/SEG30/AN3 | P2-49 49 P25/CO/EC2
P2-34 34 AVcc P2-50 50 VO/SEGO
P2-35 35 AVss P2-51 51 P26/V1/TO1
P2-36 36 PO7/INT27/BUZ | P2-52 52 P27/V2/ECA
P2-37 37 P06/INT26/PPG | P2-53 53 V3
P2-38 38 P0O5/INT25/PWC | P2-54 54 P31/COM3
P2-39 39 P04/INT24 P2-55 55 P30/COM2
P2-40 40 PO3/INT23 P2-56 56 COoM1
P2-41 41 P02/INT22 P2-57 57 Vce
P2-42 42 P01/INT21 P2-58 58 COMO
P2-43 43 P00/INT20 P2-59 59 SEG1
P2-44 44 P20/PWM P2-60 60 SEG2
P2-45 45 P21/SCK P2-61 61 SEG3
P2-46 46 P22/SO P1-62 62 SEG4
P2-47 47 P23/sI P2-63 63 SEG5
P2-48 48 P24/C1/TO2 P2-64 64 SEG6

2.3.2 Serial Interface Connector X2

The following diagram show the connections of the 9-pin female D-Sub connector X2 that is used
for serial asynchronous interface with microcontroller through transceiver U3.

GND
N O

DTR RXD  TXD NC

O O O |

G 0 f

NC  CT5 RTs DR

9

2.3.3 Power Connector X1

The following figure shows the power connection DC power jack X1. This connector is used to
connect external regulated DC power supply voltage (7.5V-12V) to the evaluation board. It is
recommended to use 7.5V Dc supply to keep minimum power dissipation.
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Connected to Ground

Connected to positive voltage supply —

3. Connection to F2MC-8L In-Circuit Emulator (ICE)

There are two ICE systems that could be used along with target evaluation board for debugging.

3.1 With F2MC-8L Compact ICE

Following units are required along with this target board to be connected to compact ICE as
shown the below Figure 2.

1: MSE1001C Compact ICE

2:Probe cable MB2144-202

3:Evaluation device MB89PV480CF-101- Already available mounted on the target board

4: Target board:MB89PV480 Evaluation board

Figure 2: Compact ICE

4 E Serial

t > cable to
3 2 1 PC

3.2 With F2MC-8L Regular ICE

Following units are required along with this target board to be connected to compact ICE as
shown the below Figure 2.

1: MB2141A/B Regular ICE main Unit

2: Emulation Pod MB2144-505 or MB2144-508

3: Probe cable MB2144-202

3: Evaluation device MB89PV480CF-101- Already available mounted on the target board
4: Target board:MB89PV480 Evaluation board

Serial

Figure 3: Regular ICE
cable to
PC

NS
5 7

4 3 A 5

Fujitsu Microelectronics America, Inc 11



4.0 BOM, Schematic and Drawings

4.1 BOM of MB89PV480 evaluation Board

MEE&9PV480 evalution Board Bill of Materials

Part Type Designator Footprint Diascription Source Part Numbear
0.1uf 8 805 Capacitor Digikey PCCAB40CT-MD
0.1uf 13 805 Capacitor Digikey PCCAB40CT-MD
0.1uf C14 805 Capacitor Digikey PCCAB40CT-MD
0.1uf 1 805 Capacitor Digikey PCCAB40CT-MD
0.1uf c1z2 805 Capacitor Digikey PCCAB40CT-MD
0.1uf o 805 Capacitor Digikey PCCAB40CT-MD
0.1uf 10 805 Capacitor Digikey PCCAB4OCT-MD
0.1uf 3 B05 Capacitor Digikey PCCAB40CT-MD
0.1uf 11 B0s Capacitor Dligikey PCCAB4OCT-MD
1K RP1 RESARRAY Res Pack Digikey  T42C163-102-JCT-MD
1M D004 01 MELF1 Diode Digikey DLAGOAMS CT-ND
10K R2 805 Resistor Digikey  311-103-CCT-ND
10K YWR1 SOT-23 variable Res Digikey  ST4B103CT-MD
12.5MHz 1 XTAL1 Crystal Digikey  X442-MD
22pf 4 805 Capacitor Digikey PCC220CHNCT-MD
22pf C5 B05 Capacitor Digikey PCC220CNCT-MD
22pf CT 805 Capacitor Digikey PCC2Z0CHNCT-MD
22pf CiE B05 Capacitor Digikey PCC220CHNCT-MD
32 TE2AKHz Y2 RADO .1 Crystal Digikey 200-1003-MD
47K RP2 RESARRAY Digikey  742C163473JCT-MND
1000 Cz2 805 Capacitor Digikey PCEZ3197-CT-ND
270 R1 8205 Resistir, 1/8w Digikey 21-270-CCT-MND
60 R2 8205 Resistor, 108w Digikey 211-560-CCT-MND
7e0s 2 SFM-THAZ AY Digikey MIMTEOEFAMD
BATES DG MELF1 Schottky Diode Digikey  SGLA-A0GSICT-MD
Buzzer L1 RADD.2 FOK EE2108K-40R-3V
CES K2 CB-aF Digikey — AZ100-MD
DC powerack X1 POWERJACK Digikey  CP-002APJ-MD
Drrive TP3 TESTPOINT Connector Digikey S0T1K-MD
GHD TP2 TESTPOINT Connector Digikey S01TTKE-MD
Header1 P1 HORZ2X 16 Header Digikey  S2012-32-MD
Headerz Pz HORZX 16 Header Digikey  S2012-32-MD
IMT10 JPs RADD.2 Jumper Digikey  S1012-36-MD
IMT10 =4 S0T1-25 E-zwitch  TL33015PF 1600
IMT 11 JPS RADD.2 Jumper Digikey  S1012-36-MD
IMT 11 S5 S0T1-25 E-zwitch  TL33015PF 1600
IMTZ0 &3 S0T1-25 E-zwitch  TL33015PF 1600
IMTZ21 52 S0T1-25 E-zwitch  TL33015PF 1600
LCD-YIM-878 L4 LCD WINM-878 LCD dispWaritronix
LED Gr 0z 3528 Digikey Ps04 CT-MD
MAXZZZCSE U3 S0-16 |solated RS-485 Differential E Max202-CSE
ME 89F4S80CH N CQFPE4-2 ML Fujitzu MEB&SPYV4ROCF-101
Paorts Ds 3828 Digikey
Portc 04 3528 Digikey
RST 02 3528 Digikey
RST =1 S0T1-25 E-zwitch  TL33015PF 1600
SEGZS JP1 RADD.2 Jumper Digikey  S51012-36-MD
SEGZE JP2 RADD.2 Jumper Digikey  S1012-36-MD
SEGZT JP3 RADD.2 Jumper Digikey  S1012-36-MD
SEG28 JP4 RADD.2 Jumper Digikey  S1012-36-MD
Voo TP1 TESTPOINT Connector Digikey S010K-MD
Heat Sink Digikey H5212-MD
Power JPT HOR1X2 Jumper Digikey  S1012-36-MD
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4.2 Schematic of MB89PV480 Evaluation Board
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4.3 Top Assembly of MB89PV480 Evaluation Board
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4.4 PCB layout of MB89PV480 evaluation Board
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5.0 References

1. Fujitsu MCU product CD ROM version 3.3A/3.4A

2. MB89480 series data sheet

3. MB89480 series Hardware manual

4. FMA website link http://www.fma.fujitsu.com/micro/
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