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Control Board Specification

1. Scope

These specification applies to control PC boards for our panels.
: N16B - 0558 — B295 (N16B-0558-B301 RoHS )
Applicable catalog number: N16B-0558-B295 (RoHS compliant of N16B-0558-B301)

2. Configuration Block Diagram

Control board

— Clock
4 . HMCuU i
Touch-panel : Panel driver
: switch control
Data
unit
| — Vce (+5 V DC)
—INoise filter[™] § I
§| T TGND
0o ’ —‘[
<< i FG
3. Interface
3.1 Interface Signals
Signal direction
Signal name Device - Host Explanation
Clock <
Sending prohibited signal
9
Send and receive synchronous clock signal
Data <
Receive preparation signal
>
Send and receive
Vce < (+5Vvdc)
Power supply (+5V DC)
GND > (oVv)
Ground (0 V)
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3.2 Interface Signal Details
(1) Clock  Clock signal line

The device generates the synchronous clock signal for sending and receiving data.

[ Determining whether to enable or prohibit sending]
Clock Low ,
, 11 10 , Low
, , Clock High

The device cannot send data while the clock signal line level is low. If low is detected
before the synchronous clock signal of bit 10 of the 11 data bits is generated, sending is
temporarily interrupted.

If sending was interrupted due only to sending prohibited and not because a command
was received, sending of the remaining interrupted bytes is restarted after clock signal
high is detected.

(2) Data Data signal line

The data signal line carries the data output by the device and the data received from the

system.
[ Determining the presence or absence of receive requests]
Data Low ,
, Low ,
: , Data Low

When the device detects that the system has set the data signal line to low, the device
prepares to receive data. If the device has been sending data, sending is interrupted by
clock signal low. If the device has not prepared the send data, however, the device
immediately starts receiving the data when the data signal line is set low.

3.3 Data Output

, High
Low , 10
Low
After preparing to send data, the device uses the levels of the data and clock signal
lines to determine whether data can be sent. If both the data and clock signal lines are
high, the device assumes that data can be sent and sends the prepared data. The device
always monitors the clock signal line while data is being sent. If the device detects low,
the device stops sending data even if data is being sent. The specifications, however,
ensure that low does not occur after the tenth clock signal is generated.
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3.4 Data Input
, Low Low
, Low 60us
, High :
11 , 1 Low
, ACK
This device always monitors the data signal line for low. When low is detected, the
device prepares to receive data. At this time, if the device detects clock signal line low
on the system side for more than 60 ms, the device prepares to receive data. Then,
when data signal line high is detected, the device immediately starts receiving data.
After receiving 11 bits of data, the device maintains the data clock line low for one bit
and responds with ACK.
Clock Data Device operation
H H
Enable sending
L H
Interrupt sending
L L
Prepare to receive
H L
Start receiving
3.5 Communication Protocol
Transmission method Clock signal synchronous serial
Rate 12500 bps approximately
Start bit ( ) 1 bit (0)
Stop bit ( ) 1 bit (1)
Data length 8 bits
Parity Odd
3.6 I/O Waveforms

Clock signal line

Data signal line

T1:
T2:
T3:
T4:

@ Output

T2

5to25ms = Delay time up to clock signal generation

30to 50 ms = Low Clock signal low holding time

30 to 50 ms = High Clock signal high holding time

5t0 T3-5ms = Low Delay time up to data operation from

clock signal low
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2 Input
Clock signal line
1 2 3 10 11 12 [_
L e

o

T0—e—si T3 loi—

I LR UUPRUPRRRRPUS Y RPN
1

Data signal line

TO:

60us = Start Bit

- time up to start bit generation

] ParityJ Stop ACK l
I

I

60 ms approximately = Level holding

T1: 30 50us = Low 30 to 50 ms = Clock signal low holding time
T12: 30 50us = High 30 to 50 ms = Clock signal high holding time
731 5 2bus = 5 to 25 ms = Data read time

4.1

Function Specifications

Data Format

Each data item is configured as one packet consisting of three bytes: Status, X data, and Y data.

Status X data Y data
Bit Byte 1 Byte 2 Byte 3
7 Y coordinate bit 9 X coordinate bit 7 Y coordinate bit 7
6 Y coordinate bit 8 X coordinate bit 6 Y coordinate bit 6
5 X coordinate bit 9 X coordinate bit 5 Y coordinate bit 5
4 X coordinate bit 8 X coordinate bit 4 Y coordinate bit 4
3 0 fixed X coordinate bit 3 Y coordinate bit 3
2 Pen status X coordinate bit 2 Y coordinate bit 2
1 Undefined (*1) X coordinate bit 1 Y coordinate bit 1
0 Undefined (*2) X coordinate bit 0 Y coordinate bit 0

The table above lists the format. The coordinates that can be output are represented
using 10 bits. The maximum coordinate system, however, depends on the shape of the
input panel. The actual input area will be smaller.

*1: Right button using another PS/2 device
*2: Left button using another PS/2 device

The keyboard controller processes these two bits.
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4.2 Format and Input Panel Data
Relationship

This device monitors the operating status of the input panel. When the input panel is
touched, the device sets byte 1 bit 2 (pen status) of the packet to 1 and assigns each
coordinate to each bit of the remaining bytes and outputs the data.

The device continues monitoring the operating status while the input panel is being
touched. The device outputs data only when a change occurs in a detected coordinate
value. Then, when the device detects that the input panel is not being touched, the
device sets the pen status to 0 and outputs data using the coordinate values output
previously.

4.3 Data Send

12.5ms
Data is sent when the device is operated or a change in a switch status is detected. The
device clears the count level each time a data item is sent and starts a new count. The
output interval of this device is 12.5 ms.

4.4 Power-on Reset
RAM ROM

At a power-on reset, the device initializes RAM, checks ROM, and then sets the
following information:

Data send mode :Stream mode
Device status :Disable
Speed mode :Constant speed mode
125ms(  Ox64 )
Data send interval :12.5 ms (equivalent to code 0x64)
B.AT 0xAAQ00 OXxAA BAT
0x00 PS/2 ID

After the above information is set, the device sends OXxAA00 as a B.A.T end code. The
0xAA is the BAT code and 0x00 is the PS/2 mouse ID.

TITLE
Control Board Product Specification
DRAW. NO. CUST.
Tech-Bes F&T 10616
EDIT. DATE DESIG. APPR. DESCRIPTION FUJITSU E 7 /
DESIG. CHECK | APPR. | COMPONENT LIMITED £ 17

96 06 FDNCA-4001-1


yoshifusa
TENTATIVE



e

5. Commands
There are two types of commands. One type is sent from the system to the device.
The other type is sent from the device to the system.
5.1 Commands Sent From the System to
the Device
, 20ms
When a command is received, the device must respond within 20 ms.
Command Value Device response
FF FAAAQ00(ACK BAT ID)
Reset FA AA 00 (ACK, BAT code, and ID)
FE *%k kK% k%
Resend ** ** ** Depends on the previous output.
F6 FA (ACK)
Initialize Operation Mode
F5 FA (ACK)
Disable
F4 FA (ACK)
Enable
F3 + parameter | FA FA (ACK)

Set Data Output Interval

F2 FA 00 (ACK ID)
Request ID FA 00 (ACK and ID)
FO FA (ACK)
Set Polling Mode
EE FA (ACK)
Echo Mode
EC FA (ACK)
Release Echo Mode
EB FA ** % %% (ACK )
Request Mouse Data FA ** ** ** (ACK and mouse data)
EA FA (ACK)
Set Stream Mode
E9 FA % %% %% (ACK )

Request Operation Mode Status

FA ** ** ** (ACK and mode data)

Set Resolution

E8 + parameter

FA FA (ACK)

Set Acceleration Mode

E7

FA (ACK)

Release Acceleration Mode

E6

FA (ACK)
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@ Reset = OxFF

ACK , 400ms 0xAAQ00
The device sends an ACK response, executes initialization, and then sends 0XAAQ0
approximately 400 ms later.

2 Resend = OxFE
ACK
=3 , =2 , =3
; 1 1
The device resends the packet output last without sending an ACK response.

1 packet consists of 3 bytes of mouse data, 2 bytes of the completion code after reset,
3 bytes of operation mode data, and another byte.

) 1
Note:

If the mode is stream mode and the final output data is mouse data, the data buffer can
be rewritten depending on the timing. At this time, the value will be different from the
final output data.

3 Initialize Operation Mode = OxF6
, ACK

The device restores the operation contents to their initial values and then sends an

ACK response.
(@) Disable = OxF5
ACK

The device enters disable state and then sends an ACK response. Receiving this
command disables sending of device data. However, the device can handle commands.

(5) Enable = OxF4
ACK

The device enters enable state and then sends an ACK response. Upon receiving this
command, the device sets stream mode and starts sending the device data.

(6) Set Output Interval = 0XF3 + parameter
ACK , ACK
12.5ms 0x64

The device sends an ACK response, receives the parameter, and then sends another
ACK response. The data output interval of this device is 12.5 ms (fixed). The
parameter is equivalent to 0x64.
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(7) ID Request ID = 0xF2

ACK ID (0x00)
The device sends an ACK response and then outputs the mouse 1D (0x00).
(8) Set Polling Mode = 0xFO
, ACK

The device sets (fixes) the send mode to polling and then sends an ACK response.
9) Set Echo = OXEE
, ACK
The aevice enters disable state, sets echo mode, and then sends an ACK response. All
subsequent commands other than Release Echo or Reset are returned.
(10) Release Echo = OXEC

, ACK
The device releases echo mode and then sends an ACK response.

(1) Request Mouse Data = OXEB

ACK , ,

The device sends an ACK response, sends the mouse data that it has just received, and
then clears the count value buffer.

(12) Set Stream Mode = OXEA

ACK
The device sets stream mode and then sends an ACK response.
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(13) Request Operation Mode Status = OXE9
ACK
The device sends an ACK response and then sends the current operation mode status.
Bit Byte 1 Byte 2 Byte 3
7 0 fixed Resolution Output interval
6 Polling mode parameter parameter
5 Enable/Disable
4 Acceleration mode
3 0 fixed
2 0 fixed
1 0 fixed
0 0 fixed
(14) Set Resolution = OXE8 + parameter
ACK , ACK
OxE8

The device sends an ACK response, receives the parameter, and then sends an ACK
response. This device uses the OXE8 + parameter to switch the coordinate output mode.

9
Relative value mode Absolute value mode
Command : E8 07
Response : FAFA

Absolute value mode > Relative value mode
Command : E806
Response : FAFA

Note:

*

The relative coordinates are not output.

(15) Set Acceleration Mode = OxE7
ACK

The device sets acceleration mode of the device mode flag to 1 and then sends an ACK
response. The device does not perform any other operation.

(16) Release Acceleration Mode = OXE6
ACK

The device sets acceleration mode of the device mode flag to 0 and then sends an ACK
response. The device does not perform any other operation.
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e

Commands Sent From the Device to the

System

The device can use the Resend command to send requests to the system. There are

other response codes.

Command Value Explanation
FE
Resend This command is sent when the received data is undefined
or a parity error has occurred. The data is sent again.
FC FE
Error This command is sent if the error occurs again after FE is
sent. The current sequence is terminated.
7F
Parity Error This command is sent if a parity error occurs during echo
mode.
FA
Acknowledge This command is sent when data is received correctly.
BAT AA BAT BAT FC
BAT Completion This command is sent when BAT terminates. If a BAT
error occurs, FC is sent.
ID 00 PS/2 ID
PS/2 mouse ID
@ Resend = OxFE

This command is sent to request for sending the data to the system again if a command

or data that has been received is undefined or a parity error has occurred.

2 Error = OXFC

, 2 2 , 2

If the error continues after the above Resend command is sent, this code is sent to

cancel command reception. If this code is sent when the second byte of a two-byte
command is received, the two-byte command will be ignored.

3 Parity error code = Ox7F

This code is sent if a parity error occurs for the receive data during echo mode.
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(4)

(5) ID = 0x00

F2

’
*

*

e

Acknowledge = OxFA

( ACK )

If the device receives the correct data, this code is returned to notify the system that
processing is normal. This code is not sent, however, in the following cases:

- Response to the Resend command

- Echo target data during echo mode (ACK is sent in response to Release Echo
or Resend.)

, PS/2 ID
The PS/2 mouse ID is sent in response to the F2 and Reset commands.
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5.3

Clearing the Count After Completion of Command Execution

6.

6.1

When the device normally executes the command sent from the system, the current
count is cleared to zero. The count is not cleared, however, in the following cases:
- Resend command received
- Echo Release command during echo release
- Initialize Operation Mode command

Specifications

( , Ta=25 ,Vcc =5.0 =0.5V)
DC Electrical Characteristics (Ta =25° C and Vcc =5.0 £0.5 V if not
specified)

Item Symbol Condition Minimum | Standard | Maximum | Unit
Vce 4.5 5.0 55 \
Power supply voltage Connector pin
Icc Touch-panel 2 10 30 mA
Current consumption (N010-0554-T301)
Data output level Vec=45V
H VOH IOL =-2.8 mA Vce- 0.5 - - \
L VOL IOH =4.0 mA - - 0.4 \
Data input level
H VIH - 0.7 * Vcc - Vce +0.3 \%
L VIL -- Vss- 0.3 -- 0.3* Vcc \Y
6.2 Power Supply Activation Conditions
Vee 0V , Vce 100ms
The power supply shall be activated starting from 0 V up to Vcc within 100 ms.
7. Mechanical Characteristics
7.1 External Dimensions
( )
See the external dimensions diagram (last page).
7.2 Weight
3 gram approximately
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Environmental Characteristics

Item Specification Remarks

-5t0 60 °C
Operating temperature range

-20to 70 °C
Storage temperature range

20 to 85 %RH 38 ,
Operating humidity range

20 to 90 %RH The maximum wet-bulb temperature
Storage humidity range shall be 38° C with no condensation.

Packing Specifications
@ Inner packing

A set of two control boards is packaged in an antistatic bag and placed within each
partition in an inner box.

. >
Maximum count: 2 x 20 =40

2 Outer packing

The inner box is placed within a cardboard box filled with cushioning material to
prevent shaking during transportation. The catalog number and quantity are printed on
the side of the cardboard box.
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10. Display

@ Display contents

The product catalog number, version, year and month of manufacture, and factory
code are printed on a label attached to the control board.

*kkkk

\— Serial

Month of manufacture

N16B-0558-B295 (***) S/N *

|+

Year of manufacture
Version

Catalog number

Serial number: Starting from 00001 and changing every year

Month of manufacture:
January February o .o .o .o October November December

1 2 X Y y4

Year of manufacture: 2006 — V
2007 - W
2008 — X
2009-Y

01A 2000 3 11
N16B-0558-B295(01A) S/N V300011

Version: Version recorded in the control board version list

Example: For model 11 version 01A manufactured March 2000
N16B-0558-B295 (01A) S/N V300011

11. Other

If any problem occurs for items that are not prescribed in these specifications, both
parties shall negotiate to solve the problem.
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70.00
62.00
CN1
-t I 2-@2 .20 " (Punched hole)
S 27 Gk Y
elo /zég ! F"fh';’. ¢7f 7 ST e =
‘(vlo S 17w 6 ol -
0|13 - 9 | |
|l o 75 i ; :ﬁ’ z / NEIR
I D s e s ot B
8.00 .00 8.00
15.00
51.80
External dimensions
Notes:
N7 GND
(lightly shaded area) indicates the ground pattern. Neither photo resist shall be coated
nor parts shall be mounted in this area.
2.5
(darkly shaded area) indicates area where parts shall not be mounted.
t=0.5
Scale: 1:1
CN1 , 046269006001868+
Interface, power supply connector | (Kyocera Elco) equivalent product
CN2 046269004901868+
Touch-panel connector (Kyocera Elco) equivalent product
TITLE
Control Board Product Specification
DRAW. NO. CUST.
Tech-Bes F&T 10616
EDIT. DATE DESIG. APPR. DESCRIPTION FUJITSU E 17
DESIG. CHECK | APPR. | COMPONENT LIMITED £ 17

96 06 FDNCA-4001-1


yoshifusa
TENTATIVE



