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PRODUCT SPECIFICATION 176
3.Connectors i
. Symbol] Description Application No. Note
1.0utline CN1 | Connectar | 8 pins (Molex 5597-08APB7F) 1 | Connect to analog fouch pannel.
_ : 5 . . CNg | Header 3 pins 1 |Conect ta RS232C(Please use DF3-35-2CHROSE
This product performs posifion defection on which the touch panel was touched connector | (HROSE Electric DF3A-3P-205) Eleciric) for receptacle cannecfor, and DF3-24285(F —
by using combining NKK analog fouch panel and has the funcfion (HROSE Electric) for sockets.)
to fransmit the posifion coordifates to hosts, such as a compufer. :
The position coordinates of a fouch panel can be fransmiffed as serial data by N3 | Header 2 pins Conect fo power supply(Please use DF3-25-2CHROSE
A/D conversion processing of 10 bits of decomposifion ability being performed connector | (HROSE Electric DF3Z-2P-2H200 | 1 |Eleckric) for receptacle connectar, and DF3-24285CF
by confroller chip (FT-CSUS64 NKK SWITCHES (O, LTD.), and conrecting (HIROSE Electric) for sockets.)
with the serial porf (RS-2320) of a host computer. .
2.0uter Dimension 4 Block Diagram
65 =
57 ]errad%r conr&ec%{or
17) o (CNEE Wer supply
(8.5
=1 — Connectar far The circuif Controller RS232C “peu%%rzacéjgnectar C
/] ~._Lot No. ; oo [ o ganreter [ EPesse | nierface (2
~ L/ | N3
0 N1 _
- Vo Pin No. /2
Tzl _ . Ll \Pin_No. A
:—2 o E . : : — 2
5 Tz © | | __% . === DSBasic Specification ]
2 751 | | - o —
= Pin No. ~ = ltem Specifications
/ N2 - Controller chip FT-CSUS64 (NKK)
S Interface RS232C standard
L W nalfchoesd Fl—E 04B JAPAN || Clock frequency | 6MHz |
(05) / / \ 4x33 Supply voltage  |5.0V.
Model No.  4x9 A/D converter resolution | 10 bits
(Printed circuif prohibited Consumption current | 40mA Max.
i ; ; . area on both sidel
The touch panel tail insertion direction. e Communication speed| 9600 bps
Contact side Data lenath : 8bit  Parit sfscgﬁfr:}a‘é“‘"fsc 3
e / = icati ' Iy :n
3 _/ _ & = o = Communication format|{lara ?”Q It ranry : none TRIEN
s b 3 Stop bits: 1 O Lo CAN TSI TS
:;:: I J -DO NOT COPY.
| (05) i —_—
2 035 | . .
= APPROVED BY:  IMay.27] SCALE  2:1
- K.SESHITA 74 |___DMENSIONS IN mm
CHECKED BY:  |Mqy.27| Unless otherwise specified folerances
: M.TAMURA "4 | Dimensions range |Tolerances|
CHECKED BY: |Mgy27/Up to 6 103 |F
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PRODUCT SPECIFICATIO 216 . .
) 9. Function details
| | ( 1 )Function explanation
6.Absolute Maximum Rating S Cants Explanafion
— Interface Serial communication The asynchronous serial
Rafed vaue : » Sampling rate | Set to the optional value. | Calibration data mode  Max130(p/s)
lfem | Symbol = =T Mgy ] Unif | Conditions ’ Source data mode Max190(p/s)
Supply voltage | Ve -0.3 +55 | [V]
Input voltage Ve g— Vcc [V] | Andlog touch panel Coordinafes 4 bytes binary See the *11. Format of the coordinates data’
. VRS -15 +15 [V] | RS232C data formaf
Operafing femperalure | Topr 0 70 [ ] Coordnates | Source dafa mode .| A/D converted data is senf to fhe host CPU,
Storage femperature | T's7g -25 +85 [c] method | Calibration dafa mode Calibrated data is senf fo the host CPU.
Data output |Point mode ] It oufputs fhe coordinates value of fhe first pen down only.
mode | Stream mode It outpufs a coordinates value continuously while fhe pen remains down
— 1t Duplicafe Duplicate coordinates Compares the coordinates value fransferred in the previous
7.RECOIT]|T]EC|Ed CDHlelOI—]S coordinate are not sent | operation with the current coordinate dafa and if fhe
processing coordinate values are the same, the controller does nof
Rated value ; ; function send the current coordinate data. (Only valid in sfream mode)
ltems Symbol : f : =
y Min Typ Max L Conditisns Time-ouf Sets the time-out time If the required data was not received within the preset
. Power supply | Ve +4.75 +5 +5.25 | [V] function time-out time, the controller sends error code ‘F3h*
Operating femperature | T opR 0 +70 [<] | No dew condensation. to the host CPU,
Stop mode Stop mode :It stops oscillation.
Low power The way of wake up:Pen down resef,
| | functon stop cancellation command
8. Pin assignment for connectors Way of swifching fo The command which switches fo each (ow power mode
each mode has the following two kinds. |
(CN1 Connector for analog touch pannel(® pins) Direct : Affer receiving a command, shifts to the low
. — power mode immediately.
Pin_No.|Symbal Descriptions Auto : After the last coordinate input, if there is no input
5 12 Y0 For analog touch panel Yusor Yie for a preset fime, the confroller switches fo the
34 | Y1 e T e o e ey il T low power mode.
2.0 XO_IFor analog touch panel Xgior Xte. Transition fimes Transition from normal mode to low power mode : about Sps
/8 X1 Transition from low power mode to normal mode :
clock sfable fime + 5Sus
] (2)CNZ Header connector for RS232C.(3 pins)
Controller board Host computer
Pin No.| Symbol Descripfions Descriptions
1 RD |Receive data inpuf (IN) | Send dafa
. Z SD | Send dafa output (OUT) || Receive data ST
3 GND | GND GND ISSUANCE
8.28 4
'%ﬁ%&ﬂiﬂ&lm
- DO NOT COPY.
— (3)CN3 Header connector for power supply (2 pins) =
Pin_no.|Symbol [Descriptions APPROVED BY: |Way.2/ SCALE
1 Vcc | Power supply K.SESHITA "1 IMENSIONS IN m
7 GND | GND CHECKED BY:  |Mgy,27| Unless offvexyise speciigdfolerances
: M.TAMURA *14 | Dimensions ange | Tolerances|
F CHECKED BY:  |May.27] Up fo 6 +03
M%%EL FT_CSO4B HKADOWAK! GKM Over 6 Ap fo 30\ +05
’ DRAWN BY: May.26] Ove/30 up fo 50|  +88
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A ( 1) Function explanation (Continued) (2)Commands A
Funcfion == [Clontemﬁs e fEFth”GTTiDrEI e Function Command _ |Command value [Number of fhe byfes Descripfion
roller setting sends the seffing stafe of the controller fo fhe hos ) Samplina rate | Setting of N ,
Sffgriﬁion state confirmation pling rare sumpl%g - 91h : P —
= Sends an opfional value 10 fo maximum (p/s) according to fthe following format. —
Interface L — It tests whether the communication between the cantroller bit7 bité bit5 bitd bit3 bit2 bit1 B0
fest function and the host CPU, normally using by the optional dafa. 1 1ol o] 1] 0] 0| 0 | 1 |2z0toz7:Thebinary nunber of sampling
Pen up code | ... Thyte  [Send 1byte pen up code whenpenup. 0l 0]0]O0]z3]z2]21]20 rafe (2). (27 is the high-order bif
function 4 bytes Send 4 bytes pen up code when pen up. 010700 [2z7]26]25]2z4
B Lock function | Starts and clears If a lock command is issued, after fransmitting the There is a maximum sampling rafe of each mode as follows : B
the lock function coordinate data currently being fransmitted, the controller Calibration data mode - 130 (p/s)
halts fransmission. Source data mode - 190 (p/s)
The lock state is cleared by sending a lock clear command. Note : Becareful not fo seftle more than the maximum sampling rate.
Resef Soffware resel Resel by he command The coordinate data may becomes abnormal.
— Power on resel [Resef when turning on the power supply Coordinates  [Source dafa mode 80h 1 Initial setting : Calibration |
Watchdog resef 1 When the saftware of confroller is ouf of confroll, Culﬁﬁlﬂé'm Calibrafion data mode 81n ! dafa moce
the reset function works automatically. L Sy e 1 g .
A/D converter | A/D converfer 10bit t i igke nifial setiing  STredm moce
resolution . Data Ouﬁgge Stream mode AR 1
C Power source indicator | Power source Blink LED on and off while the controller chip is acfive. " _ C
Duplicate coordinate Enable 84h 1 Inifial-seffing : Enable
processing function
10. RS232C Specification and Commands details Disenable 85h 1
( 11RS232C Specification T ool foclion [Tme-oul valie z]___86h | 3 Tinfial seffing : 100 =
: Accarding fo the following format, it sets time-ouf value (z).
Ifem Specifications hit7 bité bit5 bit4 bit3 bit2 bit1 Bit0
e 1 0 0 0 1 0 0 Q0 | z0~29:The binary number of fime-ou
Communication speed| 9600 bps 0101010 1231z2] 21|20 value (2). (29 is the high-order bif)
D
S : - 0| 0129|2827 |z6]| 25| z4 D
t th: :
Communication format|Uata l?ﬂgiﬁ it Rariy s hane _ It calculates time-out fime by the following formula and it sets a lime-out value.
Stop bits +1 Time-aut time (ms)=4 x time-out value
Be careful the minimum of fime-out value is z z 1.

E Security Class C E
ISSUANCE
.28 14
B

DO NOT COPY.
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A
- T t Number of the bytes Description
Function] Command [Command value [Number of the bytes Description Funcfion Eg[”“tmn”d Eommo[r%% value [Nu 5 J P
Calculate [Lalibration ratio 83h 17 W =
Calibration | According to the following format, controller calculate and sets a calibration ratio. o Mode Code — — Ouf%:r return_value —
rafio | bit7 bit6 bitS5 bit4 bit3 bit2 bit1 Bit0 Coordinates 00h 02h‘: C%Tiijcrf]tioi %G”FE <
1 0 0 0 0 0 1 1 F=— command _ calculation
The 1st LCD reference peint mefhod
0 0 0 0 x3 X2 x1 X0 [ |x0~x9: The binary number of the horizontal oxis Data output 01h 01h : Stream mode
0 0 %O | x8 | %7 | x6 | x5 | xé - gﬁor%ilnates X obf thef1;sr§ referln_ancle paint node 02h : Point mode
S e VErfcal axis 7
0 0 0 0 y3 | y2 | y1 | y0 . wgrd;rr:strgsn;mofeghg 1st reference point Sampling rafe 03h Ist byte , ) . 3 g
0 0 yo [ y8 | y7 | y6 | yS | y& (9, y9 are fhe high-order bit). gxr;xblsrthe refurn value of lower order sampling rafe value (z3~z0),
: The 2nd LLCD reference point nd byle
0 0 0 0 X3 | X2 | XT | XO [—x0-x9:Tre binary ﬂumger of the horizontal axis Oxhix is the return value of higher order sampling rate value (z7~z4).
0 [ O | X9 [ X8| X7 | X6 | X5 | X4 ‘0 Yg_T“ﬁmE'-”mES ! %f mEf 21? remrr'mfe o Time-out value 05h 1st byle refurn value
0 [0]0 [0 [Y3[Yz[Y1[Y0 'Coordinates ¥ of the 2sf reference point a7 o e vy o time-out value (23-20) L
0 0 YO | Y8 | Y7l Y6 | YS | Y4 (x9, y9 are the high-order bit), ) ] _ T
The A/D value of the 1st reference point Oxh:x is the higher order fime-out value (z9-z4).
0 0 0 0 [ AX3[AX2 | Ax1 [ AXO [ya0=hxs:Tre binary number of the A value which horizontal Duplicate 06h 00h : Duplicate coordinafe processing function disenable
0 0 | Ax9 | Ax8 [ Ax7 | Ax6 | AxS | Ax4 e ?;is ;ﬁgﬁd'”n‘]‘jn‘i;; g: :E: ;SfrDrf;?&:nﬁﬁicphngrﬁml C%%%ggé?ﬂg 01h : Duplicate coordinate processing function enable
# : The bi :
0 0 0 0 |Ay3|AyZ [ Ay1|Ay0 W e courginmes y of |g1e 1stﬂ reference paint functian
| (x9. y9 are the high-order bifl, Low power 07h 00h : Direct
IO 61 6 A TAKO] AU MO e T i on: A e :
™ i e pinary numoer o B yaiue whic orizonia . % oL
0 | 0 |AXS|AX8|AXT7|AXE |AXS | AXA a¥a cowdicies X of fe 20d fefeance paint Lock function 08h g?r?-‘llc?{f: 522‘3”'””
0~AY9: The binary number of the A/D value which verfical 2
0 0 0 0 AY3|AYZ| AY1]AYO M axis coordinates Y of the Znd reference point
0 0 |AYS|AYB|AY7 | AY6|AYS | AY4 (x9, y9 are the high-order bif. nterface nferface | C4h | e zf _ ld- | ey
; ; ' data whic e of inferface diagnosis comman an eo
The absolute value of margin between the A/D value (AX,AY) of the 2nd reference fest A gifer fne receplion'or Z Bytes | yd e ' eeiacpd o Mol EYPU -
point and the A/D value (Ax.Ay) of the st reference point are as follows function optional data from the host CPU, the controller sends 1 byte of received optio L
' ' 1 Inificl sefting : 1 byfe
“Ax|>1 Y-Ay|> Pen u 4 bytes E3h nitial sefting : 1 by
Seifxuf}?gj cgﬁﬁr‘gtionAi‘or;?ngﬂd (17 bytes) please wait more than 50 msec COGEDL. 1 byte E4n 1
to send next command. funciion Set the bytes of pen up cade. 4 bytes or 1 byte
Lock Lock condition EE?E 1 initial setting : Lock clear 0
' Lock clear
LOw AUTD S.TOD B1n - The codes and the wait time function
power Direct siop B3h ! at auto mode
function Auto clear B4h 1 Reset Reset | COh | 1 |
Stop clear E2h 1 Codes 1000|0002 }03n Software reset
natme 1 o1 10 | 30 | 60 EEPROM EEEE%E Resetf [ Gh ] 1 | -
res rese
The way of wake up from the sfop mode: Pen down, reset (only without EEPROM), stop clear command
When canceling an auto stop mode, first send a ‘stop clear" command (E2h). second send an "Auto clear’
command (B4h!. Take an interval time (more than SOmsec) between first and second commands. sle;gEyAcl:]a&c E
When refurning from the stop mode. be sure to use stop clear command (FFh). TRIEN
(When sending a command except the stop clear command (FFh ), operation doesn't guaranteed.) W
oo - DO NOT COPY.
In order to change waif fime at auto mode plese generafe reset before change
wait fime. There maybe wrong waif time might be s@f if reset is not generated ey
: , |APPROVED BY: gy 27 SCALE .
: 5 K.SESHITA 14| DIMENSIONS IN m
) 1 |CHECKED BY:  |(gy,27| Unless ofPeyise specifiegfolerances
: ' M.TAMURA "14 | Dimensions Tolerances|
“|CHECKED BY:  [pMgy.27| Up to 6 103 |F
e FT-CS04B HKADOWAK!_|" " [over 6, 15 1.0
.t DRAWN BY:  |May.26| Over30 up fo 50| 208
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(3) Error codes

F1:

-F2:

-F3

“Fé :

Nofice :

1.

When receiving an undefined command (the command undefined by this specificafion),
the controller sends F1h fo the host CPU.

When receiving data which isn't defined by the command composed by plural bytes,
the controller sends F2h to the hast CPU.

When the confinuing data can not be received in the command after the fime-out time passed,

the confroller sends F3h to the host CPU.

When receiving a new command while receiving a plural composed command, the controller
sends F4h fo the host CPU.

Error code 'F2" doesn't correspond to all plural composed commands.

Format of the coordinates data (4-byte)

bif 5 4 3 2 1 0
X3 | X2 | X1 | X0
X7 | X6 | X5 | X4
Y3 | Y2 [ Y1 ] YO |3rd byte

YO | Y8 | Y7 | Y6 | Y5 | Y4 | 4th byte

ph :Phase bit always sef io 1,

P : Pen status (pen down=1, pen up=0)

"0 " :Always set to 0.

X0 to X9 :The binary number of horizontal axis coordinates value (X).
(X9 is the high-order bit)

YO to Y9 :The binary number of vertical axis coordinates value (Y).
(Y9 is the high-order bit)

1st byte
2nd byte

X9 | X8
1 1

1=
C)(:)Dj—“'x-]
O | OO |0

According to the pen up code setting, it oufpufs pen up code data.

(a)Pen up code setting:1 byte

[

t outputs "80h" as the pen up code dafa.

(b)Pen up code setting: 4 bytes
The last data would be as follows

ph (phase bif) : 1
p (pen stafus):0

coordinate data (X0-X9,Y0-Y9) : 00h

Notice: During and after resef, the confraoll

: er chip _sometimes
send invalid data (ex. 00h, FFh, FOh, efc..
Please ignore these dafa by

A
12. How to set calibration ratio fo controller
(@) Set the controller to the source data mode
(b) Display the 1st reference point P1 fo the LCD.
(c) Touch the 1st reference point P1 with the sfylus. ==
(d) Display the 2nd reference point P2 fo the LCD.
(e) Touch the 2nd reference paint PZ with the sfylus.
(f) Host computer receive the A/D value of each 1st reference point P1 and 2nd
reference point PZ.
(g) Send a calibration ratio command code (83h1. ey B
(h) Send the LCD coordinates value of each -
1st (P1) and 2nd (P2) reference point (8 byfe@.Ey____“__w.[mfmﬂm calibration
command
PP
(i) Send the A/D value of each st (P1) and B
2nd (P2) reference point (8 bytes). }»————
Pl =p2
(j) Switch the controller to the calibration data mode.
Touch panel LCD c
1
(0,0)
i
€221%1 P1: The ‘st reference painf as
/ / first pen down L
P2 : The 2nd reference point as
67 2nd pen down
/l/ B©Z2The area where data is output
// / / (The calibration data mode)
D
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13 NOTICE TO USE EEPROM

(1 As EEPROM is already mounfed on confroller, the updated commands are stored
fo EEPROM and affer reboot the confroller will start from the updafed stafus.
In order fo clear the data of EEPROM please follows fhe steps below.

(a) Send EEPROM clear command (C5h)
(b) Reset the controller chip

(2) There is the limitation for number of data rewrite fimes to EEPROM.
Please avoid to send the commands often from hast CPU.

14, About the inferval fime

When canceling an aufo stop mode or resetffing contraller (hardware resef, software reset,
power on resef, watch dog reset), the sfable time of confroller must be taken
The interval time must be more than 150 (ms ).

15. Notes on use

(1) This product becomes the oufside for a guarantee of operafion, in use
by the combination with fouch panels not assembled by
NKK SWITCHES CO., LTD.

(2) On the occasion of the handling of this product, be careful enough to static electricity
and fake the measures againsf a ground of a worker and a work place.

(3) Please swifch on the power supply of this product after connection with a host and a touch
panel. Moreover, please swiftch on the power supply of this product before host starfing.

(4) Please be sure the slider of connectar (N1 is pulled out, fo perfarm extraction and
inserfion of a touch-panel tail to the connecfor CN1. Please give fhe
number of times of extraction and insertion of fail as 10 times or less.

(5) Please do nat perform reconstruction of this product.
(6) This product may change the contents without a preliminary announcement for improvement.
(7) Please do not use the commands except shown 10(2).
(8) It cannot assume all the responsibilities fo the damage fthat occurs by having used
this product.

(9) Please separate the fail that ties to the control board the touch panel from fthe noise source
(inverter for the LCD drive efc.) as much as possible to avoid the malfunction by fhe noise.

10) It will assume the guaranteed ferm fo be one year after delivery.

11) Even once calibration was generated, the gap may occured befween fouch position and
cursor position by change in ambient environment such as secular distortion, temperafure
chunge. extraction and inserfion of touch panel tail to the connector, efc. In fhis case,
calibrate again to accurate the touch and cursor posifion.

[
(
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