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Control Board Specification

1 Application

This specification applies to the control board used in the input panels provided by Fujitsu Component
Limited.

Product drawing numbers *
Control boards N16B-0558-B275 (N16B-0558-B235 ROHS )

2 Function

This control board and the input panel using the pen-based tablet provided by Fujitsu Component Limited
convert positions input by touching with a pen or finger into coordinate values. These values are then output
as serial data.

The components within the dotted line in the following block diagram represent this product.

Block diagram

S Control board - -

Input panel ! MCU °TXD } IF !
! Panel driven ( o RXDJ Serial i
i switch Control part) o (CTS) interface |
: AID i
: AD Serial i
i o conversion E2PROM |
' Noise filter (4K bit) i
i Vce i
! L ow i
i ,_—0 GND i
i Vss i
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3.1

3.2

3.3

3.3.1

Coordinate placement

( ) Initial coordinate placement (coordinate placement
before correction)

X=4095,Y=4095 0 4096
The coordinates for the initial status display the external shape of the panel. The origin is at one corner of
the panel and the opposite corner is the maximum value (X = 4095 Y = 4095). Accordingly, the minimum
value of the input area is 0 or more and the maximum value is less than 4,096.

Coordinate placement after correction

CAL-IN
4095
The following correction commands (CAL-IN, for example) can be used to set the origin and maximum
coordinates anywhere in the input area. A maximum value of 4095 or less can be set.
Origin

The origin before correction and the origin after correction are as shown in the following diagram.

Origin before correction Origin after correction

Origin

Origin

(Input area) (Input area)

Cable Cable

A

/ | .

Maximum coordinate value

Maximum coordinate value
Touch panel (4095, 4095)
Note Cal-out 0 4095
command can be used to set the maximum coordinate anywhere between 0 and 4095.

The Cal-out

Position of origin

The location of the origin is configured as shown in the following table.

SW1

Location of
Origin

] A

B
C OFF ON
D

Os1 OS2

OFF OFF

ON OFF

Touch panel ON ON
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4 Ordinary Specification
Item Specifications Notes
( )
Position accuracy (In accordance with product specifications of input
panel used)
100pps MAX.
Sampling speed Can be changed with command
9600 bps Fixed
Baud rate ( ID 1200bps)
1200bps only when plug and play ID responds
Weight 30g¢g 30 g or less
5 Environment Specifications
Item Specifivations Notes
-5 to +60°C
Temperature range for operation
-30 to +70°C
Temperature range for storage
20 to 90 %RH 38
Humidity range for operation
The maximum wet-bulb temperature
10 to 90 %RH shall be 38 °C with no condensation.
Humidity range for storage
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6 Electrical Characteristics
6.1 Power Specifications
(Vss=0.0V)
Item Notes
Code MIN. TYP. MAX. Unit
Power voltage Vcec 4.5 5.5 Vv
( ) (Vss-0.3) (Vss+6.0)
(absolute maximum rating)
Iccl 57 mA | Vcc=5V, T=25°C
Current During (MAX20mA)
detection Including input panel (MAX 20 mA)
Icc2 16 mA Veec=5V, T=25°C
When in sleep
mode
6.2 Reset
(Ta=25 ,Vcc=5.0V)
Item Code MIN. TYP. MAX. Unit Notes
Vs 3.7 3.9 4.1 V
Reset voltage
tonL 30 50 75 ms
Reset time
Vs
Vee(V)
0.65v
time
Reset
ON
OFF
oLy >
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6.3 Absolute maximum ratings
(Vss=0.0V, T=25 )
ss=0.3 sst7.0
SS_O-‘?’ cc+0- 3
o SS_O-3 cc+0- 3
_ 20
H —_ -20
6.4 Direct current standard
Ta= -5 60 , Vce=5.0V, Vss=0.0V
H IHS I— 08 cC - CC+0-3 RXD
L s _ 03| — 0.2 cc RXD
H OH on=-2.0mA 4.0 e _ TXD
L oL oL= 4.0mA — —_— 0.4 TXD
IN =1MHz — 10  — RXD
7 ( ) Circuit specification (inside of device)
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7.1

3

Interface Specifications
Status Transition Diagram

RESET

Correction mode

CALL-IN f +

CAL-OUT, CANSEL

panel off
Power on and Initial setti Normal mgde : > SS[';‘BP( illati )
external reset nitial settings ) < (Stop oscillation)
(operation)
. . 1 Panel ON = send data
Location of origin 2 Receive data
A RESET
7.2 Transmission Modes
Communication mode: Full duplex communication mode - serial interface
Transmission speed: 9,600 bps
Data transmission mode: Asynchronous start-stop synchronization
Signal level: TTL level
Data format: Binary
1 8 1
10
Bit format: 1 start bit + 8 data bits + 1 stop bit Total 10 bits No parity bits
T
ST 0 1 2 3145 |6 |7]|SP i
Interface signal
MAIN RxD (Receive data) SUB
(host, PC) >
TxD (Transmit data) this product)
<
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7.3 Relationship Between Command and Response
C: Command data, R : Response data,
XY : XIY XY coordinate, D : Dummy data
3 to 100ms
_ (1)
Command issue
MAIN c v D c| w
SUB XY XY R XY R
Send coordinate data Command end notification
MAIN C C v
SUB A R R
A command will not be executed until processing of the
previous command ends.
@ ON MAIN
When the panel is on, this controller sends coordinate data to the MAIN side.
@3] MAIN

If this controller is sending data and a command is received from the MAIN side, the
command is executed immediately after the group of related data items is sent, provided that no
data is being sent.

3
MAIN ( FFH) 1
3ms *1
MAIN
32

The controller will go into sleep mode if it does not detect any coordinates. Therefore, when
a command is issued by the MAIN side, one byte of dummy data (code FFy) is sent, and the
data for the command to be executed is sent after an oscillation stabilization time of at least 3
ms (*1) shown in above diagram.

A command sent from the MAIN side before another command has been properly executed is
stored in the buffer in this controller (maximum of 32 bytes). It is read from the buffer after
processing of the previous command ends.

4 100ms
(FFH)

When the space between data in multiple byte commands is 100 ms or more, the command
may not be received correctly. Furthermore, dummy data (FF4) must not be inserted between
other data in a multiple byte command.
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7.4 Connector Pin Assignment
7.4.1 CN Interface connector CN3
(Ule] )
(The input-output (1/0O) shows the direction as viewed from the control board.)
No. 1/0
Pin no. Signal name Specifications, standards Notes
1 Vi — Power +5V,TP1
2 TXD O TTL level, TP2
Data send signal
3 RXD | TTL level, TP3
Data receive signal
4 (CTS) | TTL level, TP4
*1 PnP ID request signal
5 GND — oV, TP5
Ground
*1

Host’s RTS signal is connected with this signal. Moreover ,this differs from an original usage as CTS

DATE

Connector used Manufacturer : Mollex
Model : 53398-0571
7.4.2 CN1 Input panel connector CN1
Pin no. S|gna| . R
name Specifications, standards

1 *PSW1 1
Panel drive terminal 1

2 PSW?2 2
Panel drive terminal 2

3 *PSW3 3
Panel drive terminal 3

4 PSW4 4
Panel drive terminal 4

Connector used Manufacturer : Nihon FCI
Model : SFW4R-1STAEL-LF
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7.5 Commands (MAIN - SUB)
(¢D) List of commands
Response
Operating
Command Function Code code End cod Coordinate Report
bytes nd code code data
RESET 80H 0 o > >
Controller initialization
gg_:__D_ 81H 0 o > ><
Coordinate initialization
STOP 82H 0 o > >
Stop coordinate data transmission
START 83H 0 o > >
Restart coordinate data transmission
CAL-IN 84H 9 o > >
Start correction operation
CAL-OUT 85H 4 o > ><
End correction operation
CAL-SET Set immediately preceding data at 86H 0 < > >
correction point
CANSEL 87H 0 o > >
Cancel correction operation
REPORT 88H 0 o > o
Controller status inquiry
DIAG 89H 1 o > >
Execute self diagnosis
UP
SET-TIME 8AH 1 o > ><
Set timer time after pen up
SET-RATE 8BH 1 o > >
Set sampling spacing
2
WRITE | EPROM 8CH 3 o > »
Write to E’PROM
2
READ E'PROM 8DH 1 o ” o
Send from E’PROM
o Reserve 8EH . . . .
Reserve
— v 8FH — — — —
z
o) Reserve
= — EOH — — — —
O
& Reserve
= — E1H — — — —
O
[2'4
=
5
FFH 0 — — —
O DUMY Dummy data for sleep mode release
—
z
L
= — Pen down — — — >< o ><
=
O]
8 An error will result if any command other than the following is used during calibration:
CAL-IN CAL-OUT CALSET CANCEL RESET
w
—
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2 Command details
RESET
[Code] Bit7| Bit6| Bit5| Bit4| Bit3| Bit2| Bitl| Bit0
(80)H COMMAND 1 0 0 0 0 0 0 0
Explanation]

When this code is received, all settings other than the controller coordinate return to their
initial status and the end code is returned.

CAL-OUT CALRCV
( )

The coordinate placement become ones in the coordinate placement after correction. Note
however, that when CAL-OUT and CALRCYV have not been implemented, the coordinates
belong to the initial coordinate placement. (Refer to the section on coordinate.)

MAIN
Data from the MAIN side is ignored when the command is being executed.
COLD-RST
[Code] Bit7| Bit6| Bit5| Bit4| Bit3| Bit2| Bitl| BitO
(81)H COMMAND 1 0 0 0 0 0 0 1
Explanation]

When this code is received, the coordinate returns to the initial coordinate placement, and an
end code is returned.

E2PROM

The E2PROM data is held.

STOP
[Code] Bit7| Bit6| Bit5| Bit4| Bit3| Bit2| Bitl| Bit0
(82)H COMMAND 1 0 0 0 0 0 1 0
Explanation]

When this code is received, coordinate detection stops, and an end code is returned.
Coordinate data will not be sent even if it is entered later.

START RESET STOP

Release the stop status using the START or RESET command.

START
[Code] Bit7| Bit6| Bit5| Bit4| Bit3| Bit2| Bitl| BitO
(83)H COMMAND 1 0 0 0 0 0 1 1
Explanation]
When this code is received, coordinate detection is restarted, and an end code is returned.
(Initial status)
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CAL-IN
[Code] Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
(84)H COMMAND 1 0 0 0 0 1 0 0
0 0
POINT Y X
Number of corrected Y points| Number of corrected X points
PY2 | PY1 | PYO PX2 | PX1 | PXo0
XL(L) 0 XL6| XL5 | XL4 | XL3 | XL2 | XL1 | XLO
XL(H) 0 0 | XLi12 | XL11 | XL10| XL9 | XL8 | XL7
XR(L) 0 XR6| XR5 | XR4 | XR3 | XR2 | XR1 | XRO
XR(H) 0 0 | XR12| XR11| XR10| XR9 | XR8 | XR7Y
YT(L) 0 YT6| YT5 | YT4 | YT3 | Y12 | YT1 | YTO
YT(H) 0 0 | vTi2 | vTi1| vT10| YT9 | Y18 | YT7
YB(L) 0 YB6| YB5 | YB4 | YB3 | YB2 | YB1 | YBO
YB(H) 0 0 | vyB12| YvB11| YB10| YB9 | YB8 | YBY
Explanation
When this code is received, correction mode is entered, and an end code is returned.
During correction mode, the coordinate data for the initial coordinate placement is output.
POINT X2 5Y2 4
Specify the correct point when correction occurs using the operation code points.
An error is returned if X is anything other than 2 to 5 or if Y is anything other than 2 to 4.
3 10
The value of the input area for the input panel external dimensions is specified between the
third and tenth bytes of the operating code.
Origin
\ Touch panel x1
XL=4096>< ——
yl X
X2
Input area y2
Y
yl
YT=4096>< ———
Y
L y2
K—> x1 YB=4096>< ——
i X2 Y
; X
Example of operating code
[3 >3 ,10.4 , C 1
[For 3 > 3 point correction, 10.4 type input panel, and origin position C]
(X=243.8mm,Y=187.4mm,X1=18.2mm,X2=229.4mm,Y1=14.5mm,Y2=172.9mm)
Operation code = POINT,XL(L),XL(H),XR(L),XR(H),YT(L),YT(H),YB(L),YB(H)
=1BH, 32H, O02H, OEH, 1EH, 3DH, O02H, 43H, 1DH
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CAL-OUT

[Code]
(85)H +
operation
code

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0

COMMAND 1 0 0 0 0 1 0 1

X(L) 0 X ( ) Maximum X value (lower order)
X6 X5 | x4 ] x3] x2 | Xx1] xo

X(H) 0 0 X ( YMaximum X value (upper order)
X12 | X11]| xi10| X9 | Xx8 | X7

Y(L) 0 Y ( ) Maximum Y value (lower order)
Y6 vy5 | va | v3 ] y2 ]| vi]| Yo

Y(H) 0 0 Y ( YMaximum Y value (upper order)
vyi2| vi1]| vio| v9o | vs8 | Y7

Explanation

( EEPROM SlI S-29390AFJA-TB-G 2.0
BR9040F-WE2 2.7 (AKM) AK6440AFP-E1/P 20 )

The correction mode ends when this code is received. The corrected data is updated, the
mode returns to normal mode, and an end code is returned. (Time required In case of
EEPROM is S-29390AFJA-TB-G (SII) or AK6440AFP-E1/P(AKM) , Approximately 2 seconds . In case
of EEPROM is BR9040F-WE2(ROHM) , Approximately 2.7 seconds . )

XY ( )
4095

The X/Y values of the operating code are corrected as the maximum input area value (bottom
right corner) and these values are thereafter output using this coordinate placement. Note
however, that the maximum value is 4095 or less

An error is returned when this code is received in a mode other than correction mode.

CAL-SET

[Code] Bit7| Bit6| Bit5| Bit4| Bit3| Bit2| Bitl| BitO
(86)H COMMAND 1 0 0 0 0 1 1 0

Explanation

The data detected immediately prior to reception of this code is set as a corrected point when
this code is received, and an end code is returned.

An error is returned if this code is received in a mode other than correction mode.

An error is returned if deviation from the corrected points is excessive.

CANCEL

[Code] Bit7| Bit6| Bit5| Bit4| Bit3| Bit2| Bitl| BitO
(87)H COMMAND 1 0 0 0 0 1 1 1

Explanation
When this code is received, the correction mode is released, and an end code is returned.

Corrected data is not updated.

REPORT

[Code] Bit7] Bit6]| Bit5] Bit4]| Bit3] Bit2] Bitl]| Bit0
(88)H | COMMAND 1 0 0 0 1 0 0 0

Explanation

When this code is received, an end code is returned, after which the controller status is
output.
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DIAG

[Code] Bit7| Bit6]| Bit5| Bit4] Bit3| Bit2]| Bitl]| Bit0
@AH+ | cOMMAND 1 0 0 0 1 0 0 0
operatlon
code ECHO data

ECHO B7 ’ B6 ’ B5 ‘ B4 ‘ B3 ‘ B2 ‘ Bl | BO

Explanation

SET-

E

When this code is received, self-diagnostics is executed, and an end code is returned.
ECHO
The ECHO data of the operation code is echoed back in the end code.

Diagnosis occurs in the following order.

a)ROM ROM sum check
b)RAM W/R RAM W/R check
c) Panel voltage check
d)E2PROM W/R E2PROM W/R check
e)E2PROM ( ) E2PROM sum check (excluding user area)
TIMER
[Code] Bit7 | Bit6|] Bit5] Bit4] Bit3] Bit2] Bitl] Bit0
(8A)H_+ COMMAND 1 0 0 0 1 0 1 0
operation
code 0 0 Time data
T DATA BS|B4‘B3‘BZ‘81‘BO
Xplanation

OFF

When this code is received, the timer function starts, and an end code is returned. The timer

expiration report is output when the set time period passes after the time at which the panel
turns off.

3

T DATA
Set the time up to time out using the T data of the operation code.
50ms TDATA 1 63 (50 3150ms)
The time shall be set in units of 50 ms, with the data in the range between 1 and 63. (50 to

, 150 ms)

TDATA O ( )
Set T data to 0 and execute this command to stop timer operation. (Initial value)

The timer will operate using a new time upon the return of this code while the timer is

operating.
SET-RATE

[Code] Bit7 [ Bit6] Bit5] Bit4] Bit3] Bit2] Bitl] Bit0
(BBH+ [ cOMMAND 1 0 0 1 0 1 1 1

operation
code 0 0 0 Sampling rate
R DATA 34‘ BS‘ BZ‘ Bl‘ BO

Explanation

When this code is received, the sampling rate is changed, and an end code is returned.

R DATA

Set the sampling space using the R data of the operation code.

R DATA 5ms 2 3 (10 155ms)

The unit for R data shall be 5 ms, with the data in the range between 2 and 31.(10 to 155 ms)
10ms

The initial value is 10 ms.
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WRITE
[Code] Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
(8C)H + COMMAND 1 0 0 0 1 1 0 0
operation E2PROM address
code ADDR A7 | A6 | A5 | A4 | A3 | A2]| A1 ]| A0
E2PROM data (lower order)
DATA(L) D7 | pe| D5 | Dpa| D3| D2| D1]| DO
E2PROM data (upper order)
DATA(H) Di15| D14| D13| D12| D11| Di10| D9 | D8
Explanation
E2PROM 1 @ae )
When this code is received, one word (16 bits) is written to E2PROM, and an end code is

returned.
ADDR DATA
Specify the address and data written using the ADDR and data of the operation code.
ADDR (FO)H (FF)H
The ADDR value shall be between (FO)H and (FF)H. Any other value shall cause an error to
be returned.

) E2PROM (FO)H (FF)H WRITE,READ
Note:An E2PROM value between (FO)H and (FF)H is the open user area. This can be used for writing or
reading purposes.

READ

[Code] Bit7 | Bit6| Bit5| Bit4]| Bit3] Bit2] Bitl| Bit0
BDH+ [ COMMAND 1 0 0 0 1 1 0 1

operatlon

code E2PROM address

ADDR A7‘ A6| A5| A4‘ As‘ AZ‘ Al‘ A0

Explanation
E2PROM 1 (16 )

When this code is received, an end code is returned, after which one word (16 bits) of
E2PROM data is output.

ADDR
Specify the address of the data to be read using the ADDR in the operation code.
ADDR ©O)H (FFRH

The ADDR value shall be between (0)H and (FF)H.

) E2PROM (00)H (EF)H
(FOOH (FF)H
Note:The (O)H to (EF)H in E2PROM is the corrected data managed by the MCU. The open user area that can
be used freely is (FO)H to (FF)H.
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7.6 Responses

The data output from this controller is of unspecified length.

DATE

(¢D) List of responses
Response Header code Bytes
90y or DOy
End code 2
DIAG 90y or DOy
End code (at DIAG) 3
91,
Attribute information !
92 orD2y
Timer expiration report !
E’PROM READ 93y 3
E’PROM READ data
80y, 814, 824, 884, 894, 8AN,
Coordinate data COy, Cly, C24, C8y, C9y, CAY >
TITLE
DRAW.NO. CUST
Tech Bes F&T-10540
EDIT| DATE DESIG. | CHECK DESCRIPTION FUJITSU SHEET
DESIG. | CHECK | | aPpPR. | COMPONENT LIMITED 17/26
] [ L [ [ ] 96. 6FDNCA-4001-1



yoshifusa
TENTATIVE



1 | | TEI}IITIVE || , .

DOCUMENT CONTROL SECTION

(2) Response details
End code
Bit7 Bit6 Bit5 Bit4 | Bit3| Bit2 [ Bitl [ Bit0
PACKET-CODE
STATUS 1 CAL| 0 1| o] o] o] o
Return code

R-CODE

0 B6 | B5 B4 | B3| B2]| B1L]| BO
i i Echo data i
+ (ECHO 1 . . . . \ . . 1
 BCMO) 1 B7 i Be i BS i B4 B3| B2 | Bl BO
CAL = 1 Calibration in progress

0 Normal mode

Explanation

Shows that execution of the command has ended.
DIAG ECHO
The echo data is added when the DIAG command ends and values that are the same as the
ECHO bytes are returned.

The return code contents are shown below.

Return code Contents

004 Normal end
01y

The command was not received.

An undefined command was received.

DAIG,WRITE,READ bit7 1

Bit 7 of an operand other than DIAG, WRITE, or READ was 1.
CAL-OUT,CAL-SET,CALCEL

CAL-OUT, CAL-SET, or CALSEL was received even though the mode
was not correction mode.

READ,WRITE
An address not approved by the READ or WRITE command was specified.

The operand data values were higher than the prescribed range.

02 to 094 Reserve
OAH ROM ROM error
0By RAM RAM error
0Chx Panel voltage error
0Dy Reserve
OE4 E?PROM WRITE E?PROM WRITE error
OFy E’PROM READ E?PROM READ error
10y E’PROM E2PROM check sum error
11, _ ( _ )
Correction error (sampling data error)
12 to 154 ( )

Correction error (parameter error)

DATE
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DATE

Attribute information

Bit7 Bit6 Bit5 Bit4 [ Bit3 | Bit2 | Bitl [ Bit0
STATUS PACKET-CODE
1 0 0 1| 0o | o | 0 | 1
R-DATA Sampling space
0 0 0 R4 | R3 | R2 | Rl | RO
V-DATA Version
0 ve | vs | wva | wv3 | wvz2 | wvi | wvo
X(L) CAL-OUT (settings)
0 X6 | X5 | X4 | x3 | x2 | X1 | X0
X(H) CAL-OUT (settings)
0 CDAT| X12 | x11 | Xi0 | X9 | X8 | X7
Y(L) CAL-OUT (settings)
0 y6 | vs | va | v3 | vz | Yi | Yo
Y(H) CAL-OUT (settings)
0 CDNT| vi2 | vi11 | vio |  v9 | vys | Y7
CDAT = 1 Correction is valid
0 Correction is invalid

CDNT = 0
Shows that the current coordinate is the coordinate placement after correction.
1 COLD-RST
Shows that the current coordinate is the one after a cold restart or the initial coordinate
placement before correction

Explanation

MAIN REPORT
Data sent from MAIN side in response to REPORT command
5ms

The unit for the sampling space is 5 ms.
X(H),X(L),Y(H),Y(L) CAL-OUT

X(H), X(L), Y(H), and Y (L) show the CAL-OUT command settings. Note that the value is
unspecified when correction is invalid.
ROM
The version shows the ROM version.

Timer expiration report

Bit7 Bit6 Bit5 Bit4 | Bit3| Bit2 [ Bitl | Bit0
STATUS PACKET-CODE
1 CAL| © 1] o] o] 1] o
CAL = 1: Calibration in progress
0: Normal mode
Explanation
SET-TIMER OFF

When the SET-TIMER command is used to operate the timer function, this data is used to
report that the set time has passed since the panel was turned off.
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DATE

1 4
2 E’PROM READ data
Bit7 Bit6 Bit5 Bit4 [ Bit3 [ Bit2 | Bitl1 [ Bit0
STATUS PACKET-CODE
0 0 1| o | o | 1 1
DATAO Data (lower order)
B7 | B6 | B5 | B4 | B3 | B2 | BL | BO
DATA 1 Data (upper order)
Bl15] B14 | B13 | B12 | Bi1l1 | B10 | B9 | B8
Explanation
READ E’PROM
Results of READ command, output E2PROM data
Coordinate data
Bit7 Bit6 Bit5 Bit4 | Bit3 | Bit2 | Bitl | Bit0
PACKET-CODE
STATUS Pointer attribute
1 CAL 0 0 CDNT |
X(L) X X coordinate data (lower order)
0 X6 [ X5 | X4 | X3 | X2 | X1 | Xo
X(H) X X coordinate data (upper order)
0 X13 | X12 | x11 | X110 | X9 | X8 X7
Y(L) Y Y coordinate data (lower order)
0 yv6 | vs | va | vy3 | vy2 | vyi | Yo
Y (H) Y Y coordinate data (upper order)
0 Y13 | viz | vir | vio |  v9 | Y8 Y7
CAL = Calibration in progress
Normal mode
= MAKE ( ON
Pointer attributes (shows the panel-on and indicates the coordinates where the
pointing device has first touched on the panel)
BODY (

(shows the panel-on continued and indicates the coordinates
where the pointing device has moved from the previous
coordinates)

BREAK( OFF )

(shows the panel-off and indicates the coordinates where the
pointing device has last touched on the panel.)

CDNT =
Shows that this is the coordinate data in the coordinate placement after
correction
COLD-RST
Shows that this is post cold restart, or coordinate data in the coordinate
placement before correction
Explanation
Shows the detected coordinate data.
X Y 2 (-5=11111111111011,+6=00000000000110)
X and Y data shall be two complementary expressions.
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DATE

7.7 Correction

The following correction work is required to obtain positional precision as described in the Input Panel
Product Specifications.

7.7.1 Corrected position
(D) Relationship between correct position and coordinates
o 100 fixed 100 fixed
Origin (0, 0) 3806  (n-1)

3,896 is equally divided into (n - 1) segments

100 fixed (1) ©) (n)

D G - + e +

3896 (n-1) (ﬂ+1) (n><2)
3,896 is equally + ----------------------------- " Input area

divided into (m -

1) segments N e, +

100 fixed (X m-1)+1) (nXm)

(4096, 4096)

Input area
Example

When making corrections using the display, display a + sign at the display positions indicated below.

640 ><480 ><
For a 640 x 480 dot display, 3 x 3 point correction
No. X No.
Corrected point X coordinate value on Corrected point Y coordinate value on
no. display no. display
(ONONG) 16 1), 2. () 12
(2), (5), (8) 320 (4), (5), (6) 240
(3. (6). (9 624 (M. (8), (9) 468
2 Number of corrected points
CAL-IN 2 =<2 54

The corrected points between 2 x 2 and 5 x 4 can be set using the CAL-IN command. However, we
recommend the use of the number of corrected points described in the Input Panel Product Specifications
(section on positional precision).
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DATE

7.7.2 Correction procedure
MAIN CAL-IN } (TOUCH) CALSET } CALSET +
]

SUB R X/Y data R R

I | >
Repeat *1 Approximately

2 seconds
E2PROM
(0 CAL-IN )

Sampling data is stored in E2PROM. Accordingly, the repetition count can be any value (0 to
the points set with CAL-IN) except when the device is first installed.
CAL-IN CAL-OUT
When a CAL-OUT command is issued without panel input after a CAL-IN command, only
the maximum coordinate value is changed.
1) MAIN CAL-IN

Issue a CAL-IN command from the MAIN side to switch to correction mode.

@

Display the standard point that shows the corrected position on the display screen of the device.

®3)

When the standard point is touched with the input pen, the corresponding coordinate data is output
from this controller.

4) CAL-SET

When the pen has been separated, issue the CAL-SET command. Here, correction is easily

implemented by changing the scale of the standard point shown on the display.
(5) CALSET

This controller stores the latest coordinate data at the time the CALSET command is received as
the data on which to base the correction. Here, an error is returned if this is differs significantly
from the standard point and the coordinate data is not saved.

® 3) 5) CAL-IN

Change the standard point by repeating (3) to (5) as many times as specified in the CAL-IN
command. Any repetition procedure can be used.

) CAL-OUT MAIN

After the corrections are entered, issue the CAL-OUT command from the MAIN side to end the
correction mode. Here, determine the reduction by specifying the maximum coordinates.

(8) CAL-OUT
E2PROM RAM

This controller calculates the correction coefficient after the CAL-OUT command has been
received.

An error is returned when all points cannot be collated and the correction coefficient is not
rewritten. If there is no contradiction, the correction coefficient is written to E2PROM and into
RAM.

1.

Note 1:The straight line characteristic varies with the input panel. Therefore, when replacing the input
panel, implement correction again.
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7.8 Plug and play (PnP) ID response
Plug and Play External COM Device Specification Ver1.00

According to host's RTS signal, this product has the function for plug and play ID to respond based on
Plug and Play External COM Device Specification VVerl.00.

7.8.1 Forwarding method

(¢D) Transfer rate

2 Data transmission mode

Asynchronous start-stop synchronization
3 Signal level TTL level
4) Bit format 1 + 7 + 1
(LsSB )
1 start bit + 7 data bits + 1 stop bit ,No parity bits (LSB first)
7.8.2 PnP ID response operation
RTS RTS RTS
RTS=H

The operation when PnP ID is transmitted to the host is described as follows.
The RTS signal receives a level conversion and a logical reversing on the way, and the circuit to
which RTS=H is recognized as a Low-level signal is required in this Board terminal.

1) > 77 "4DH"(16

It responds that the response of PnP ID : synchronizing with standing up of RTS=H after about 20ms "
M™ ("4DH" (hexadecimal mark))

€] i

About 60ms is put after " M" responds and the following 11 bytes respond.

08H,01H, 24H, 26H ,2AH , 23H, 15H, 10H, 10H, 10H , 09H (16 hexadecimal mark)
©))

MCU is done the same operation as power-on reset, is changed the baud rate and the data form without
parity by 9600bps, 8 bits in the data length, start bit 1 bit, and the stop bit 1 bit, and usually starts after
completing the ID response operation.

(4

The RTS signal line functions as a complete hardware reset signal.

When the RTS signal is L, It enters the state of the standby to RTS=H, and transmitting and receiving of
all data is not done.

In the transition from RTS=H to L, if any operation is stopped on the way, and data is being transmitted,
the completion of the data transmission is not guaranteed.

©))

When power on is reset, this MCU is not executed the PnP ID response, and usually begins operating as it
is as the RTS signal is H.
If the RTS signal maintains the state of L. When this MCU make power reset,. Operation does not usually
begin by the loop of H level waiting of the signal.
(6) Windows PC PnP

Connect DTR with DSR in the loop back on the PC side when you use the PnP function on windows PC.
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DATE

7.8.3 Others
@ Swi

The PnP ID response function becomes effective by turning on switch SW1-Knob3 installed in this substrate.
2 Swi

The PnP ID response function can be nullified regardless by turning off switch SW1-Knob3 with the
connection of the CTS signal.

3

In this product, the communication control lines other than (CTS) which comes in contact with host's RTS
signal are not applied, and the (CTS) line is not an original function.

Moreover, plug OFF recognition is not supported because the application device is a built-in basically usage,
and hot plugging is outside the guarantee in MCU installed in this product.
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8 External Shape of Control Board

AV —=T1—23x9% CN3
Interface connector CN3
EfTASYF (TP1~TPB)

Interface Dip Land

75 .0
[69.0 _
3.0 22.0 _, :
/ X
FGoU g g o) FEBAAwFSWI
‘% 5©D@D©D§g/ Switch for setting

BERIXV4757 0 CN4A

4-03.6 !\30 0

S yFRZIBIR25 CNI

TouchPanel Connector CNI

Sy FNT RIBAFD
Direction for insertion
of touch panel

Interface Dip land

CN3
Land Signal name
TP1 VI
TP2 TXD
TP3 RXD
TP4 (CTS)
TPS5 GND

Connector land for power

CN4
Signal name

1 N.C.

2 N.C.

3 GND

4 Vcc

5 N.C.

Switch for Setting
SW1 Function Setting State of factory shipment
1 OFF ON OFF ON OFF
. . . A B C D
2 Direction setting | opp OFF ON ON OFF
3 P&P OFF| P&P  Disable| ON| P&P  Enable OFF
P&P setting
4 N.C. OFF OFF
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9 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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