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PRODUCT SPECIFICATIONS 1/19
+| 1.PRODUCT OUTLINE : A
1-1 OUTLINE : NKK controller chip performs position detection on which the touch screen s %% % e
was touched by using NKK 4 & 5 wires analog touch screen and has ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁgﬂﬁ
the function fo transmit the position coordinates to host computer. BAR RS SARRSY
- = K= —
= =it
1-2 FEATURES: NE :212 %90 NC
(1 Power source voltage: 5.0VDC & 3.3VDC (3.3VDC only available for POl FT-CSUS48 gg%’h%%
RS232C & 4 wire fouch screen! Renl =5 o Eo TR
B (2) A/D converter resolution @ 10 bits %335%9 O:Ng o B
(3) Interface: RS232C & USB 2.0 Full speed 000 TTTIII
(4) Others R CE
+Package: LQFP 48 pins 8253 2
— +High accuracy 2 —
«Efficiency improvement of host CPU aperation.
*Noise filter (Prevent bounce, malfunction prevention by noise )
+Duplicate coordinate processing function 4. PIN DESCRIPTION
C * Available to modify the functions by commands from host computer. C
+L.ow power function (only available for RSZ32)
PIN_NO. NAME IN/QUT FUNCTION
2 OUTER D|MENS|ON 1 VING OUT | Power indicator
: 7 LW/SW SEL IN [Select touch screen type, 4/5 wire (See page 5, column 6)
3 ROM SEL IN [Select with/ without EEPROM (See page 5, column 6) —
4 U/R SEL IN [Select interface, USB/RS232(C (See page 5, column 6)
92 5 OUTPDWN OUT |FET contfroll pin for detect pen down
/22 6 (LK OUT | Connect fo EEPROM clock
nnanannnnn 7 DO IN | Connect to EEPROM dafa output
D 1 = 8 Dl OQUT | Connect to EEPROM data input D
= — 9 S OUT | Connect to EEPROM chip select
N — — 10 SWO IN_ [ (Nofe ).(Note 2)
213 = -— = 11 NC IN  |Connect to Vss by 10kQ
= — 0 12 INT_S/INT_USB V| IN 232C :Inferrupt input USB : Vcc defect
— — /@ = 13 Ul IN_ | Serial data receive input (CMOS level) —
— = [ 14 uo OUT | Serial data fransmit output (CMOS level)
SR 5 OUTX0/RUO OUT | FET controll pin-0 for 4 wire-X, 5 wire-RU
05 16 OUTX1/RU1 OUT | FET controll pin-1 for 4 wire-X, 5 wire-RU
1PIN_INDEX A 0.22 005 17 OUTYO/LDO | OUT | FET controll pin-0 for 4 wire-Y, 5 wire-LD
E 075 18 QUTY1/LD1 OQUT | FET controll pin-1 for 4 wire-Y, 5 wire-LD E
PIN, -
19 NC
0 20 NC
— 2T 5 |
% JI \_“ LH_”HH__‘H H_H_H_”_H_H_! Security Class C
- 05 SSUANCE APPROVED BY: [May.9| __ SCALE 51
g ' May.20,2019 H. Kurashin 17 [__DMENSIONS N mm
- 1202 %{@%OC:YN e : CHECKED BY: Apr.27 | Unless othervise specified tolerances
< M. Tamura 77 | Dimensions range |Tolerances]
e CHECKED BY: |45:.78 | Up fo 6 :03 |F
NKK SWITCHES CO., LTD MONDOEL FT—CSU548(FTCSU548) H. Kadowaki pr'77 Over 6 up to 30f 05
- DRAWN BY: Apr.74 | Over 30 up to 50| +08
MI<IK NKK SWITCHES CO., LTD. . Kurihara 17 [over 50 2
&3 No6435 T 2 3 I I I I ] ] ] 7 No. 190545 TE-FT-CoUn48_1Eaza) |
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PRODUCT SPECIFICATIONS 2/19 |CA|_ CHARACTERBTICS
5. ELECTR A
PIN NO.[ NAME [IN/OUT FUNCTION 5-1. Absolute maximum ratings(Ta=257¢)
21 Uvdd IN Connected to Vss via a capacitor 0.33uF ITEM SYMBOL NAME RATINGS UNIT
27 UVbus IN | RS232C:Connect to Vss by 10kQ |
23 DO- IN/OUT | USB upstream I/0 Power source voltage _\/cr: Vdd -05~65 V
24 DO+ IN/OUT | USB upstream 1/0 UVdd pin input voltage Viuvdd | UVdd -03~Vecc +03 (Note3)| V
5D SO] N [Comec o Vs by 0 i (NI, | e 05|
converfer inpu wire-Y. Swire-TPin
Vi2 . DO-. B
gg INX(')\]/ENLU m (/SBHEU ° tvss' bytq(()zt< Q' X Swire-LU) L gWDgEL%%SSEL'U/ R SEL, 0370 !
converfer inpu wire-X,5wire-
30 [ N N_[ Connect fo Vss by 10k Output voltage Vor | ROOR D000 YLD -03~Vce +03 y
31 AVrefM IN Reference voltage input pin for A/D converter (-). OUTPDWN,OUTC1UQ,VING, (Note3)
32 AVrefP IN | Reference voltage input pin for A/D converter (+). (S.DI,CLKOUTCO,BEEP -
33 BEEP OUT |Beep output Voz | DO+, DO- -03~65 V
34 RD OUT | FET controll pin for 5 wire-RD REGC UVdd pin input voltage Vireqe REGC -0.3~+2.8 and Vv
35 LU OUT {FET controll pin for 5 wire-LU -0.3~Vce+0.3 (Note4)
36 QUTCO OUT | External output-0 Operating temperature Ta -20~85 'C
37 | (LKsel IN Clock selection (See page 5, column 6) Storage temperature Tstg -40~125 e ||
38 oUTCY OUT | External output-1 "H" input loh1 |1 pin ELJEQO%LTJ(Y)O{)LLJDTOX%R’TL}VLD1 0 A
9 | W OUT . o voltage OUTPDWNOUTCLUOCS DICLK
40 RSTX IN Reset input for active ‘L BEEP.OUTCO
41 NC IN | Connect fo Vss by 10k afal LURD,0UTC1BEEP,0UTCO -70 mA
42 NC IN__ | Connect to Vss by 10k& -170mA -
43 INT_PDW | IN |Pen-down interrupt input OUTYO/LDO.0UTY /LD
m X7 N Clock input OUTX0/RUO,0UTX1/RULUO ~100 mA
45 X1 IN | Clock output OUTPDWN.CS DI.CLK
46 REGC IN Connectfed fo Vss via a CCIDCICHOI‘ L iﬂDUT lo 11 1 Diﬂ LURD,0UTYO/LDO. OUTY1/LD1
47 Vss GND potential of all terminals voltage OUTXO0/RUO. OUTX1/RU1 10 D
48 Vdd Power source to 3.3VDC/5VDC SILIJ\ITGPBDEWE[\#%%TTCSOUO'CS'DLCLK mA
Note 1: The pin connected fo pull-up resistor inside the controller chip. LUR'DOUTIUBEEPOUTCO
Note 2: Open I%Tgrln o | I 70 mA
OUTYO/LDO,QUTY/LDY A
OUTX0/RUO,CUTXY/RULUC 100 m —
QUTPDWN,VING,CS,DILCLK
i -0.3~ 3 (Note3)
Analog Input voltage Vai AVrefP AVrefMINXO/INLUINYO/INS G?]dB— O\./BCE &\9% fP+8_38 v
Note 3: 65 V or less
Note 4: REGC  Connect the REGC pin fo Vss via a capacitor (0.47 to 1 pF) E
This regulates the absolute maximum rating of the REGC pin.
Security Class C AHWD—BY: Mayg SCALE :
NPT IT H. Kurdshina 17 | ~QMENSIONS IN "
,ONW{Q J— : CHECKED BY: Apr.27 | Unless offecyise specifidfolerances
BoNoT Co M. Tamura 17 | Dimensions Tange | Tolerances|
E ) CHECKED BY: |4pr78|Up fo 6 103 |F
MOPEL| FT—CSUB48(FTCSU548)  |Hraowki [ [owr 6 6 1o mIs05
NKK SWITCHES CO,, LTD. . DRAW BY: Ap,:74 ng;/jo Up 1'0 50 }%
NIKIK NKK SWITCHES CO., LTD. S. Kurihara 17 Lo 50 12
&% No.6435 1 I | 3 1 1 ! 1 1 1 | 1 6 I 7 No. 190545 I
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PRODUCT SPECIFICATIONS 3/19
A ‘ . (Vce=3.3/5.0V,£5.0% Vss=0V. Communicate by RS232C:Ta=-20~85C. , A
5-2Recommended operafing condifions ~ Communicate by USB: Ta=0~70°C, unless o?/hermse noted ) ¥ RS232C, 4 wires analog touch screen only.
LIMITS LIMITS
ITEM SYMBOL NAME TEST CONDITION Min. TvD. Mo, UNIT ITEM  [SYMBOL NAME TEST CONDITIONS i Tvp. Max. UNIT
Power source voltage | Vcc | Vdd Vee=5.0V 4,75 5.0 5.25 "H" oufput [lohf LURD.OUTYO/LDO. OUTY/LD1
— Vee=3.3V v OUTX0/RUQ, OUTX1/RU1 -3.0 mA | |-
¥ i | 33 | 34 | | |curent OUTPDWNOUTCIUO.CS DICLK Note 3
Operating temperature - - RS232C -20 - 85 C BEEP,OUTCO 1 pin ole
- - USB 0 - 70 c LU.RD,OUTC1,BEEP,0UTCO _ y ~
Analog reference Vref |AVreft ' - 0 . v Duty<70%) Total vee-5.0V'e o 300 | mA
voltage AVrefP - Vcc - (Note 4) Vee=3.3V 5% 100 | mA
B | [Power source voltage | Vss [Vss - 0 - Vv GUTYO/L00 00T LD B
"H" input ViRt SANTUSE VULSHODO 0.8y Vee |V OUTXO/RUO.QUTXV/RULUO Vee=5.0V 5% -300 | mA
voltage s ovee - OUTPDWN.CS DICLK
{Dutys70%) Total _ , -19.0 | mA
Vin2 | INKOINLUINYO/NSID SELOID SELY 07Vee vee | v (Note 4) vec=3.3Veox '
— All pin total —
Vih3 |4W/5W SELROM SELUR SEL 0.7Vce 60 | v E&%WJS{’ -60.0 | mA
: T ‘L" output |[lol LURD,OUTYO/LDO. OUTY1/LD1
Ving | X1X2INT_PDWRSTX 0.8Vec Vee v CUI‘FEH? OUTXO0/RUO. OUTX/RU1 85 | mA
L npul NT S/NT USB V.ULSWOD0 (Note 2) OUTPDWN,0UTC1,U0,CS,DICLK (Note 3)
: _ _ ULSWO, BEEP,0UTCO 1 pin
‘ voltage Vit | ciksel 0 02Vcc| V D c
' A
Vil2[NXO/NLUNYO/NSID SELOID SEL1 0 03vVec| v G pin bO | m
(Note 3)
Vil3 4W/5W SELROM SELUR SEL 0 03Vec| vy LURD.QUTC1BEEP,QUTCO _ .
((ﬁu?ﬂi))%) Total vee=a.0Veo% 0o | ™I
Vil RSTX 0 02Vec | v ore
X1X2INT_PDWRSTX Vee=33V 154 50 | mA
QUTYO/LDO. QUTY/LD
OUTX0/RUO. OUTX1/RU1 Vee=5.0V 5% 40.0 | MA
D OUTPDWN,UO,VING,CS,DICLK D
(Duty<70%)
Note 4) Tofdl Vce-3.3V5% 350 | MA
All pin total A
(Dutys70%) m
— (Note 4) 600 -
oeney| © | 15960 | 16 | 16040 |MHz
Note 1. It is a current value that guarantees the operation of the device even
if it flows from the Vcc terminal to the oufput terminal.
E ' Note 2. It is a current value that guarantees the operation of the device even E
if current flows to the oufput terminal.
Note 3. buf, please do not exceed the total current value.
Note 4. but, the current flowing in one terminal does not change depending on duty .
] Also, current exceeding the absolute maximum rafing can nat be passed.
Security Class C
SSUANGE i |APPROVED BY: |May.J SCALE :
May.20,2019 : = H. Kurashima 77 1 “DIMENSIONS IN mp~
—Sgkm\‘%u CAN USE THIS g % CHECKED BY: Ap/'_'27 Unless OMSE SpEUfl olerances
-DONOT COPY i | M Tamura 17 | Dimensions Yange’ | Tolerances]
F CHECKED BY: |4pr.78|Up to 6 :03
NKK SWITCHES CO., LTD M%DOEL FT_CSU548(FTCSU548) H. Kadowaki '77 Over 6/6[3 to 30 0.5
' DRAWN BY: Apr.14 | Ovep30 up to 50[  +88
NIKIK NKK SWITCHES CO., LTD. S. Kurihara 17 Ueter 50 12
B3 Nob435 1 | 2 l 3 [ I I I I I I | I I ] 6 I 7 No. 190545 | m——ﬁm@
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PRODUCT SPECIFICATIONS 4/19
A A
=3.3/5.0V,£50% Vss=0V, icate by RS232C:Ta=-20~85C.
5-3. DC standard (\/C%Crnn?u?l/i?oof\é b?/OLTSB S% 0=0~%mcr'nuunr|ﬂceosg ofherwise Cnolgd )20 %
LIMITS LIMTS
ITEM |SYMBOL NAME TEST CONDITIONS v Typ. | Vox. UNIT ITEM SYMBOL NAME TEST CONDITIONS Vi VD, M UNIT
— [|'H" output | Vah1 |LURD,OUTYO/LDO. OUTY/LD! Vce=5,0V 5% "H"input | llint | AvrefMAVrefPNC(No.11,28,30) Vi=Vee —
voltage OUTX0/RUO. OUTX1/RU1 loh1==3.0mA Vee-07 v leakage INXO/INLUINYO/IN5,D SELO,D SEL1 A
OUTPDWN OUTC1UO.CS.DICLK current INT_S/INT_USB VUi 1 .
BEEP,OUTCO AW/5W SELROM SELU/R SEL
loh1=-2.0mA Vee-06 v SW0,00,CLKsel/NT_PDWRSTX
B ih?  [XIXZNC4142) Vi=Vcc External clock 1 LLA B
loh1=-15mA Vee-05 V Resonator ﬂA
L output | o [ LURDOUTTOLDO, BUTFLDT VeC=5,0V £5% T input AVref AVrefP (No.1128.30 Vi-Vss ~onecton 1(1 A
volage | YOIL | DUTAORUD OUVRRSL (i lol=8.5mA 07 | V| |leakage | W1 | NXO/NLUNYO/NS[D SELOD SEL1 R
sEEPOUTCO current INT_S/INT_USB VU
] ' LW/SW SELROM SELU/R SEL —
lol1=3.0mA 0.6 V SW0.D0,CLKselINT_PDWRSTX
llil2 Vi=V
|Ol1:/|5mA 04 V i X1,X2,N[(41.42) SS EXTerﬂCll ClOCk _1 uA
c Resonatar 0 Al
lol=0.6mA 0.4 v connection : K
) RAM hold | Vopoor Vi
Volz |G Py ¥ 20 | v | |voltage 144 525 | V
Vee=5,0V £5% oa | vy | [Note D
lol=5.0mA - zggfget oot |y Calibration data mode 6.5 mA |
lol1=3.0mA : v curren
l0l1=2.0mA 04 | vy | [Note 3
(Note 1) Data is notf retained when reset is applied
D (Note 2) It is the total current flowing to Vip. . . , _ D
Includes input leakage current when it is fixed to input ferminal Vss.
but, the current flowing during A / D converter, LVD circuit, | / 0 port, infernal pull-up
/ pull-down resistor, data flash rewrite is not included.
(Note 3) USB infernal power supply
E Security Class C E
ISSUANCE
May.20,2019
APPROVED BY: May.9 SCALE :
H. Kurashima 77| “DIMENSIONS IN mp”
CHECKED BY: 4 7 Unless olfexgiise specifigdfolerances
5 M. Tamura *17 | Dimensions Tqnge’|Tolerances]
F CHECKED BY: |4, 5|Upto 6 :03 |F
MOELl FT—CSUB48(FTCSU548)  |rkavowaki |47 [over 6. 1o 30[~s05
- DRAWN BY: Apr.14 | Over30 up 1o 50|  +88
NIKIK NKK SWITCHES CO., LTD. S. Kurihara 17 Lefer 50 112
&3 No.6435 1 | 2 | 3 l 1 | | | | | | | 6 | 7 No. 190545 | [E-FT-CSU548_4(E5E2)
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PRODUCT SPECIFICATIONS 5/19 o tVee=33V5%/5.0V £5%, Vss=0V. Communicate by RSZ32(: Ta=-20~85¢.
5-5.A/D converter characteristics Communicate by USB: Ta=0~70t, unless ofherwise noted’
A _
5-4. AC standard TEM SYMBOL TEST CONDITIONS _LMITS ont | [
( 1)Reset timing tVce=3.3/5.0V,:5.0% Vss= _V rn municate by RS232C: Ta=-20~85"C. Min. Typ. | Max.
Communicate’ by USB:Ta=0~70C, unless ofherwise noted? , _
IS Resolution Res - - 10 | bit
_ ITEM SYMBOL { CONDITION i T Max, UNIT Total error AINL 1AO\Pr|tef$)EaglcUh0n _ 12 | +35 |LsB B
RSTX LOW pulse width frsl - 10 - ps Conversion | tconv |10bit Resolution
frsl fime Vsel 2125 - 39 ©s
: Zero scale 10bit Resolution
RSTX error =25 AVrlefp=V(écLII - - | *0.25 |%FSR
B F EFS |10bit Resolution . 9 B
o AVTefpovec | - | - 025 [wFsR
( 2)Power on reset o7 l ‘ .
(DIf Vee is 2.4 V when Ve rises, check that the reset input voltage (RSTX) is less than 0.2 V. linneegrri?y orror ILE ko\mfﬁﬁglémon . - | £25 |LSB
If Vcc is 2.4 V_ar less when Vcc drops, please make sure the reset i i
_ nput voltage RoTX) s less than 0.2V © Ol o DL | DI Regaluion S - | es use | L
Wnhen starfing operation again please cancel reset after
power supply voltage Vcc becomes 2.4 V or more. Analog 1 vain  lINYO/INLS.INXO/INLU 0 B v
input voltage ' ccl v
Power on
c Power source voltage(Vcc) /42.4V SRZAY ¢
Qv '

Resef (RSTX)input voltage /ﬁ L o2vee 6. SETTING FOR INPUT PIN

ov

(1) Select touch panel type, (2) Setlﬁgf TFF1EP$OM (31 Select interface type
(3)External clock timing 4 wire/5 wire Wit/ withou RS232C/USB
{Vcec=33/5.0V,£5.0% Vss=0V. Commuruccne bF/ RS232C : Ta=-20~85"C, Pin No. 2. Pin_No. 3 PnNo. | & .
Communicate by USB:Ta=0~70'C, unless ofherwise noted) Name L75W SEL Name ROM <SEL Name UiR SED
D LIMITS Touch panel Iype | Setting EZ2PROM Selting Interface | Setting D
ITEM SYMBOL NAME ™ ¥n TMox MY, [ Lyire | Y Without | Lo RS232C L.
External clock input "H"&"L” fexh '
Sulse widhh p o X2 30 s 5 wire H With H USB H
External clock input cycle time " (4)Select clock tvpe
— c X2 62.34 ns yp |
PnNo. | 37 . %Chan?m% the setting of each terminal
- Clock t i Name (LKsel should be done whén the power is furned off.
o ock input circui -
-External clock(X2) timing (Depending on the type of clock, setting is necessary. Clock 1ype seffing
External clock X2 Tc Refer"See page 5, column &) Crystal fceramic) oscllafor | L
= text | fexh Ceramic resonator or External clock H Security Giass G E
quarts-crysial oscillator ~ Exfernal clock ISSUANCE
circuif input circuif May.20,2019
O8VCC F~ O8VCC VEO)S/I;;\/LOGUCANUSETH\S
0.2Vee N 0.2Vcc 0.2Vcc |
X1 X2 X1 X2
] Rd X 0 | NKK SWITCHES CO., LTD [
O Per Fen ] T |APPROVED BY: |May.d [~ SCALE .
o Lo : 1 H. Kurashima 17 [ QNENSIONS N mp”
T T i _|CHECKED BY: Apr.27 | Unless offecyise specifigdfolerances
%Khlnser a dGleﬂ? resstor if rdequwed h i § c’?_-IEngé!g?BY 17 | Dimensions ange | Tolerances|
F e resist Gnce will vary depending on the : |4orni8|Up to 6 103 |F
ostillator and the oscillat |orp1] drlvegcopocny MON%EL FT-CSU548(FTCSU548) H. Kadowaki pr'17 Over 6_Gp fo 30[\205
setting.Use the value recommended by the ' DRAWN BY: A0r.1Z] Over30 wp to 50| 188
manufacturer of the oscilafor. NIKIK NKK SWITCHES CO., LTD. S. Kurihara 17 e 50 2
B3 No6435 1 | 2 3 I | | I ] : I I I l ] 6 | 7 No. 190545 | mﬂmﬁ
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PRODUCT SPECIFICATIONS 6/19
A A
Note: Valid inferface (R: Only RS232C is available, U: Only USB is available, R/U: Both RS232 & USB are avalable) Note: Valid interface (R: Only RS232C is available, U: Only USB is available, R/U: Both RS232 & USB are available)
T FUNCTION CONTENTS NOTE EXPLANATION FUNCTION CONTENTS | NOTE EXPLANATION B
Inferface Serial and USB communication  [R/U | The asynchronous serial and USB Calibration Calibration R/U | Calibrate the touch panel coordinates to the LCD coordinates.
Sampling rafe | Sef to the R/U | Calibration data mode Max. 130 p/s
optional value Source data mode  Max. 190 p/s Low power Stop mode R Stop mode : stops oscillation.
B funcfion | L The way of wake up:Pen down, resel, stop cancellafion command | B
Way of switching R The command which swifches to each low power mode
fo each mode '
Coordndles dala fomal | £ byles binary R/U | See page M *Format of the coordnales daid caen o has the following fwo ways. .
: . Direct : After receiving a command, it shiffs fo the low
CO%FdIﬂGTES SOUI‘CEdCITCII'ﬂOde _____R/U A/D____CODVE_F__T_ECI dClTC_l__IS SEHTTO’[hEhOSTCPU ............ power mode immedig’[e[y‘
moce Calibration data mode  |[R/U | Calibrated data is sent to the host CPU, Auto : Affer the last coordinate input, if there is no input
—| |Data OUTDUT POiF‘_T__IU_Qde R/U . ___Q_UJDUTS Th._e_ coord@qqt_e__s_ value of fhe first PEU,.QQWD_P“W- ........... for a preset time. the confroller switches ta the B
mode Stream mode R/U | Quiputs a coordinates value confinuously while the pen remcins down. low power mode. '
Duplicate Stop to send R/U | Compares the coordinates value fransferred in the previous : T P e
coordinate Duplicate coordinates operation with the current coordinate data and if the Transition fimes |R PG”S.';'O” HO”‘ ”?”“Gl ”[‘def fo low lDOWEF WOdbe-(?DSO(l)JT 5+uS5
processing coordinate values are the same, the controller does nof ransition from Stop mode 10 normal Mode : dboul JUMS* ous
Cl |function send the current coordinate data. (Only valid in sfream mode) . _ _ C
Time-out Sefs the fime-out time |[R If the required dala was not received within fhe preset Stafus Controller setting R/U | Chip sends the setting state of the controller to the host CPU.
function time-out time, the controller sends error code "F3h" funcfion state_confirmation
fo the host CPU. Interface Tests the R Tests whether the communication between the chip
fest function interface and fthe host CPU, normally using by the optional data.
Pen up code 1 byte R Send 1 byte pen up code when pen up. —
function 4 bytes R/U |Send 4 byfes pen up code whenpenup. ]
Lock function |[Starts and clears |R/U |If a lock command is issued, after fransmitting the
the lock funcion coordinate data currently being transmitted, the confrotler halts fransmission.
The lock state is cleared by sending a lock clear command.
5 Reset Software resef |R Resef by the coomand 5
Hardware resef |R/U_|Reset by the RSTX. pin. o
Power on reset |R/U_|Resef when furning on the power supply
Waichdog resef |R/U | When the software of coniroller is ouf of conlroll, the resef funclion works automafically.
A/D converter |Resolution R/U_|10bit
] Host (PU dafa |Oufput the dafalR/U |Output the level from chips pin no. 16 & 17, which the data -
output function |from host CPU has sent from host CPU.
Power source indicator | Power source  |R/U |Blink LED on and off while the controller chip is active.
Beep Beep R/U | Output "H" level signal while settled time when detected pen down.
May.20,2019
APPROVED BY:  |May.g SCALE :
H. Kurashima 771 NDIMENSIONS IN mp”
i CHECKED BY: | A 27 Unless offecyise spedifiedfolerances
M. Tamura *17 | Dimensions tange | Tolerances|
E CHECKED BY: |4y 78|Up 1o 6 103 |F
oo| FT—CSU548(FTCSU548)  |nkatowai |7 [over 6. 1o 30505
: DRAWN BY: Apr.74| Over30 wp to 50|  +68
NIKIK NKK SWITCHES CO., LTD. S. Kurihara 17 Leter 50 ,1_2_\_|
&3 NoB435 1 2 3 1 | | | I 1| | | | | ] 6 l 7 No. 190545 | [IE-FT-CSUS48_6(BARS) |
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F

A
8. RSZ232C COMMUNICATE SPECIFICATION AND COMMANDS
8-1. RS232C Communicate specification
T ITEM CONTENTS
Boud rale {unchangeable) | 9600(bps)
Communication protacol Data length: 8 bit
nchongecbe Parity bil None
5 Stop bit: 1 bit
8-2. (ommands for using RS232C communication
SoEulri]rC\hOrnote Setct(iJrTm%rf]d Command value [Number of the byes Descripfion Function Command Command value [Number of the bytes Descripfion
— pung sompli%g rate 91 3 Default setting: 80(p/s) Calculale CCIHDFGH.OI‘I ratio 83|’] 17 - | | |
Sends an ophiondl value 10 To maximum (p/s) according 1o The following format. ggtl;gmnon A;cordlng fo .The fpllowmg formot, ;ontrqller calculate and sets a calibration ratio.
bit7 bité bit5 bit4 bit3 bit2 bt Bit0 bif/ bit bify bit4 bit3 bitz bit Bit0
1 0|0 1 0| 0] O 1" | 0 to z7: The binary number of sampling ! 0 0 0 0 0 1 1 The fs%m{_"gD“dreference point
0 0 0 0 z3 | z2 | zt | z0 rate (z). (z7 is the high-order bit) Y 0 0 0 x3 | x2 | x1 | x0 | 1x0~x9: The binary number of the horizontal axis
- 0 1] 0] 010 |z7]z6]25]|z4 0 1 O 1x0 [ X8 1 X7 L X6 | Xo L Xh || e e e Srn o
There is a maximum sampling rate of each mode as follows : 0 0 0 0 |y31y2]yl]y0 coordinates y of the st reference paint
Calibration data mode - 130 (p/s) 0 | 0 1y9 | y8 V7 1Vy6|yolVh = an(fgbyrgefgrin?:gé?:r'order o
Source data mode - 190 (p/s) 0 | 01010 | X3|X2] X1 | X0 [~yx0~X9:The binary number of ihe horizontal axis
Nate : Becareful nat to settle more than the maximum sampling rate. 0 O [ X9 X8 | X7 | X6 | X5 | X4 Y0~Y9.Tcﬁ0ffb1i_ﬂﬂfes X ftJJf fhef Ztﬁf fEfetF_EFl[CE paint
The coordinate data may becomes abnormal. 0 [0 [0 [0 [Y3[Y2[Y1[Y0 'Coordnatds Y of the 2 reference point
Coordinates Source dafa mode 80h 1 Default setting: Calibration 0 0O YO |Y8|Y7Z Y6 ]| YS! Y4 9. y9 are the high-order bit).
mode Calibration data mode 81h 1 data mode 0 0 0 0 [Ax3 | AxZ| Ax1] Ax0 _TAher~A£9YGTII:§ ch)i;ctlir-])'/2 r;ljrinbrs:egfertlgg i(/j][?tvalue which horizontal
0 0 Ax9 | Ax8 1 Ax7 | Ax6 | AxS | Axé axis goordinoies x of the 1st reference. paint .
Dafa oufput  |_Poini mode AOR 1 Defaulf seffing - Sirean mode 0 [ 0 [ 0 [ 0 [Ay3[Ay2[AYTAY0] [¥7A o toardimiensy of ine it retorence om
D mode Stream mode Alh 1 0 0 [AyS[AY8|AV7|AY6|AYS | Av4 - (x9, y9 are the high-order bit.
0 [ 0 [0 | 0 [AX3[AXZ] AXT[AXO[ixo-ats+The binary nunber of the AID vaiue ich harizona
~ ¢ 1he binary number o e vaiue whici arizonta
- - Default setting: Enable axis coordinates X of the 2nd reference paint
Eruopclg;en gcof(ljjrndéﬂg:]e Enable 84h 1 8 8 Aég Ag@ ﬁég ﬁég ﬁfé? ﬁéé AYO~AY9:The binary number of the A/D value which vertical
axis coordinates Y of the 2nd reference point
Disenable 85h 1 0 0 [AY9|AYB|AY7|AY6 | AYS|AYL (x9, y9 are the high-arder bit).
»The absolute value of margin between the A/D value (AX,AY) of the Znd reference
Time-out function |1me-out value (2) 88h | 3 | Default setting : 100 point and the A/D value (Ax.Ay) of the 1st reference point are as follows.
According to the following formaf, it sets time-out value (z). |AX-Ax|>100, |AY-Ay|>100
bit7 bit6 bit5 bit4 bit3 bit2 bit1 Bit0 x More than 50 msec inferval is required between the last calibrtaion
e 1 0 0 0 1 0 0 0 | z0~29:The binary number of fime-out command (17 bytes) and next command.
0 0 0 0 |z3|1z21| 21| 20 value (2). (z9 is the high-order bit)
0 0 | 29 | z8 | z7 | 26 [ z5 | z4
It calculates fime-out time by the following formula and it sefs a fime-ouf value.
Time-out time (ms)=4 x fime-out value
. The minimum of time-out value z21
Security Class C MOVED BY: Ma}’g SCALE N
ISSUANCE H. Kurashima 17 [ \QIMENSIONS N mp~”
May.20,2019 H i _ICHECKED BY: Apr.27| Unless offexwise specifiedfolerances
ToRAWING SRS i | M Tamura '17 | Dimensions Yange | Tolerances|
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PRODUCT SPECIFICATIONS 8/19
A Function Command Command value [Number of the bytes Description Function | Command Command value [Number of the bytes Descripfion A
Low aulto stap Bin Z The codes and the waif fime Status >lalus tn Z
power Direct sfop B3N 1 at auto mode function Mode Code Relurn_value
function Auto clear B4h 1 i 00h 01h: Source data mode
Stop clear E2n 1 Codes 100N} 01h | 020} 03N Coordinates - 02h: Calibration data mode
— Wait time 01110130160 —
{second) Dafa oufput 0h 0h : Stream mode
mode 02h:Point_mode
The way of wake up from the direct stop mode: Pen down, reseflonly without EZPROM), Sampling rate 03h 1st byfe ,
ngp Clear co[nmcmd recepfion Oxh:x is the return value of lower order sampling rate value (z3~z0).
The way of wake up from the auio stop mode: Pen down, resef, "Stop clear’ command reception 2nd byte
B Oxh:x is the return value of higher order sampling rate value (z7~z4). B
When canceling an aufo stop mode, first send the *Stop clear” command (E2h), second send an “Auto clear’ Time—out 05h 1st byfe refurn value
command (B4h}. Take an interval time (more than 50msec) between first and second commands. function Oxh:x is the lower order fime-out value (z3-z0).
When returning from the stop made, be sure to use stop clear command (E2h). 2nd byfe refurn value
. . , Oxh:x is the higher order fime-ouf value (z9-z4).
(When sending a command except the stop clear command (E2h?, operafion doesn't guaranteed) . . ‘ . —
\ ) e , ) Duplicate 06h 00h : Duplicate coordinate processing function disenable
- Do not send the *Auto stop® nor “Direct sfop” commands while pendown the touch panel. Epgcrgggi;% 01h : Duplicate coordinate processing function enable —
unction
Low power 07h 00h : Direct
Interface Interface . | C4h | 2_ | . funcfpi]on 01h:A||.1rf%Cmode
test . Aﬁer the reception of 2 bytes data which 1 byte of interface dlﬂgﬂOSls ;ommund {C4h) and 1 byte of Cock fonchon 08h 00h  ock Condion
c function optional data from the host CPU, the controller sends back 1 byte of received opfional data fo the host CPU. 01h :lock clear c
Pen up 4 bytes E3h 1 Pen up code 0AR 00h: 4 bytes
code 1 byte E4h 1 function 01h:1 byte
funcfion Set the bytes of pen up code. 4 byles or 1 byte Host (PU dafa 08h Oxh: x=Data from host CPU
Lock Lock_condition EOR 1 Default setting : Lock clear oufput function
' ' With/without E2PROM 0Dh Oxh: x=0,0,7120
function Lock clear Elh 1 /5 vire fouch panel 70: 0-4 wire Z1: O-Without E2PROM |
1-5 wire 1- With E2PROM
Reset Reset | COh | 1 |
Software reset
Host CPU Host CPU data | AZh | 2 | Defaul seffing : Pin no. 36 & 38 are "L" level
5 ?GTGt.OUTDUT Set *0" to the bit "z0" or "z to output L level and set "1 for the "H" level. 5
Hnction bit7 bit6 bit5 bit4 bit3 bi2 bitt bit0
1 0 1 0 0 0 1 0
0 0 0 0 0 0 | z1 {20 : :
8-3. Error codes for RSZ32C communication
' ' froller chi ing affer reboot, no - : : . L
— Eg PIDB(')\]O‘ }Eﬁe%o&”ﬁ“& \,SﬁhpousmertSpr{)w default setting affer re -F1: When receiving an undefined command (the command undefined by this specification), —
oy 38 the controller sends "F1h" to the host CPU.
-F2 : When receiving data which isn't defined by the command composed by plural bytes,
Clear E2PROM | Clear E2PROM | C5h I 1 | Clear the all stored E2PROM data the confroller sends "F2h” fo the host CPU. |
data -F3 : When the continuing data can not be received in the command after the time-out time passed,
E . . 3 n E
Beep time Beep fime | 86h | 2 4' Default setting : 0 msec the control_ler sends “F30" fo fhe hOST CPU'.
sefting ' F4 : When receiving a new command while receiving a plural composed command, the controller
g.ef the %eeptilmteﬂgron,)H}Op fol 3%01 msec bymS% noec shfeu sends ‘F4h’ fo the host CPU.
p:annndodwn t%%pt%uchepmefve white The settied fine when Notice : Error code "F2" doesn't correspond to all plural composed commands.
— Codes 00h{01h 0201030 04h | 05h -
'H' level fime (nsect| O 100 | 150 {200 ]250] 300
Security lass C AHROVED BY: Ma}{g SCALE N
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A A
(3). Data oufput mode
9-1. USB Specification (q) Defaull seffing: St ]
B e CONTENTS a e' ault setting: Stream mode B
USB Specification | USB 2.0 Full Speed (b) Point mode
Power_source BUS-powered/ Self-powered bmRequestType | bRequest | wValue | windex | wlLength | Data
Device class Vendar specific
Endpoint EPO:8 byte (Confrol fransfers? 01000000B (40h)|  AOh 0 0 0 None
5 Descriptor and vendor commands B
EP1:4 byte (nferrupt transfers) (c) Stream mode
Coordinate data
Frame inferval T meec bmRequestType | bRequest | wValue | windex | wlength | Data
Vendor 1D 16630 010000008 (40h)| Ath 0 0 0 None
— Product 1D FC10h |
9-2. Commands for using USB (4. Duplicate coordinate processing function
(1). Sampling rate ta) Default setting: Enable duplicate coordinate processung
c (a) Default selfing: 80(p/s) (b) Enable duplicate coordinate processing c
(b) Sends an optional value 10 to maximum (p/s) according to the following format. bmRequesfType | bRequest | wValue |windex | wlengih | Data
bmRequesiType | bRequest wValue windex | wLength | Data 010000008 (40h)|  84h 0 0 0 None
010000008 (40h)| 91p  |Sampling rafe value | @ 0 None , ‘ , ’ —
(Note) (c) Disenable duplicate coordinate processing
Note : Becareful not fo settle more than the maximum sampling rate. bmRequestType bRequest | wValue | windex | wLength | Data
The coordinate data may becomes abnormal.
5 There is a maximum sampling rate of each mode as follows : 010000008 ¢40h) 85h 0 0 0 None 5
Calibration data mode - 130 (p/s)
Source dafa mode - 190 (p/s)
(5). Lock function
(2. Coordinates mode ta) Lock condifion N
ta) Default setting: Calibration data mode bmRequesfType | bRequest| wValue | windex | wLength | Data
bmReques!T bReques! | wValue | windex | wLengih | Dat D) Lock clear
mRequestType equest | wValue wlLen
. d yP d windex J 4 bmRequestType | bRequest| wValue | windex | wLength | Data Seeunty Oass © E
010000008 t40n)| 80h 0 0 0 | None 010000008 (40h)| E'h 0 0 None May.20,2019
(c) Calibration data mode S oy
] DmRequesTTyDE DREQUEST WVGlue W[I_]dex Wl—ength DGTG NKK SWITCHES CO., LTD T
N ________
010000008 (40h)| 81h 0 0 0 one AFFROVED BY: J11ay.0 T
H._Kurgshimg 77 [ NOIMENSIONS IN mp~
CHECKED BY: Apr,27] Yless offiexise specifigdfolerances
M. Tamura "77 Dimensions ™enge | Tolerances)
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PRODUCT SPECIFICATIONS 10/19
(6). Host CPU data output function A
ta)Default setting : Pin no. 36 & 38 are "L" level
(b) Host CPU data output
bmRequesfType | bRequest| wValue | windex) wiengih | Dafa (10). Calculate Calibration ratio _
010000008 (AQh) AZh See Delow 0 0 None bmRequestType | bRequest| wValue |windex | wLength Data
Set "0 fo thg bit ;O or 71 .To oquuT L" level and set "1 for the 'H" level. 010000008 (40h) 83h h 0 000Fh Data format as follows
bit7 bité bit5 bit4 bit3 bitZ bit1 bit0 Bit | Pin Na. A ding 1o the following | T ol culdt 4 sel ibrat .
[0 JoJoJo0Jolo0]A]20] 20 30 ccording to the following formaf, controller calculate and sets a calibratfion ratio.
71 38 bif7 bité bit5 bit4 bit3 bitZ bit1 Bit0 , B
; ; ; ; 0 0 0 0 X3 X2 x1 x0 —Txh0e~>1<s9t:l1:(r:12 E)?fii?enﬁﬁmgzp tof the horizonfal axis
The confroller chip starts from defaull seffing after reboof, no matter with or without EZPROM. 010 159 1 %8 Tx7 1 x6 16 | x4 coordmgg \ of he 1sl reference point
y0~y9:The binary number of the vertical axis
(7). Status function 0 0 0 0 y3 1 yZ2 | y11vy0 coordinates y of the 1st reference point
i 0] o0 yolv8lvyZ7 vyelys]ysH (x9. y9 are fhe high-order bi.
bmRequestType bRequest | wValue |windex | wlLength | Data 0 0 0 0 [ X3 | X2 ] X1] X0 _Tl)zgj(ngd: TLrEeD tr]gg;‘;nﬁmgglrntof the horizontal axis [
0 0 XO | X8 | X7 | X6 | X5 | X4 coordinates X of the 2st reference paint
11000000B (COh ) C3h See below 0 01h None 0 0 0 0 1Y31Y21 YT Y0 YO”Y9‘gg‘grg’iirz‘;fg’s“ymoaeghgfzfgfr‘égfgﬁéeﬂggim
| (x9, y9 are the high-order bih.
Mode wValue Return value 8 (OJ YO9 YO8 AYX73 AYX62 AT)?,] AYX4O _&heo A/(Dg\);(]TlrL;I)é gtfjr?he 'TST Il'efeor:!anecre Lljoi[;lf ‘ .
Coordinates 0on 01h:Source dala mode x0~Ax9:The |nur)(fj'nutrnber 0 ftrtlﬁ A1/' vo}ue which h_onpzontul c
caledlation 02n: Calibration data node 0 1 0 LAX9LAXE AXTIAXO | A0O LAXE] ) o S0 sncry namber of e ATD vale which verlcl
method 0 0 0 0 [Ay3|Ay2 | AyT1]Ay0 axis coordinates y of the ‘st reference paint
Data output 0th 0'h : Stream mode 0 0 |AY9|AYB|AY7|Ay6 | AyS | Av4 T he A/D Viﬁé y09f ;:z ;:ed h'gfh_mder b"?-t
. rererence pomn
m0de_ 02h : Point made 0 0 0 0 AX3 | AX2 | AXT]AXO [ |AX0~AX9: The binary number of the AD/D value which horizontal
Sampling rate 03h Value of sampling rate 0 O |AX9|AXBIAXT [ AXE | AXS | AX4 axis coordinates X of the 2nd reference point
Duplicate 06h 00h: Duplicate coordinate processing function disenable AY0~AY9: The binary number of the A/D value which verlical —
c?gcrglgsc% 01h : Duplicate coordinate processing function enable 8 8 A$9 A(Y)8 ﬁi; ﬁié ﬁ;; 2?2 | ?X’glsycgoffe'”mgshé h‘fgr'g’:r 'ﬂi‘g reference point
unction
Lock function 08h 00h :lock condition xThe absolute value of margin between the A/D value (AX,AY) of the Znd reference
0%h:lock clear point and the A/D value (Ax,Ay) of the 1st reference point are as follows.
Host CPU 0Bh _ |Oxh: x=Datd from host CPU |AX-Ax|>100, |AY-Ay|>100 D
function - * More than 50 msec inferval is required between the last calibrtaion
With/without EZPROM | ODh Oxh : x=0,0.21.20 command (16 bytes) and next command.
415 wire fouch panel Z0: Q-4 wire Z1: O-Without E2PROM
1-5 wire 1- With E2PROM
(81, Clear E2PROM data —
bmRequestType bRequest| wValue |windex | wLength | Data
01000000B (40h) (5h 0 0 0 None
(9). Beep time setting Secuty Gl C E
(a)Default setfing: 0 msec May.20,2019
{ b ) SQHVLOGU CAN USE THIS
bmRequestType bReqguest | wValue | windex | wLength | Data
010000008 (40h1 | 86h  |See below| O 0 None S
APPROVED BY: Ma}{.g \QSCALE : —
Set the beep fime from 100 to 300 msec by 50 msec step. H. Kurashina 7 MENSIONS N 1
Bin no. 35 putpUl the "H- level while 1he sifled Ine when ; CHECKED BY: | 4y 77| Unless ofecise specifgd foronces
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13.HOW TO SET CALIBRATION RATIO TO CONTROLLER
A A
10.FORMAT OF THE COORDINATE DATA (4-BYTE) (a) SQT the controller to the source data mode (80h)
} (b) Display the 1st reference point P1 to the LCD.
bt 7 6 5 4 3 2 1 0 . (c) Touch the ‘st reference point P1 with the stylus.
ph | 0 | O | P | X3 | X2 | X1 | X0 |1sf byte (d) Save the source data mode of the 1st set point o the host.
] 0 | 0 | X9 | X8| X7 | X6 | X5 | X4 |Znd byte (e) Display the 2nd reference point P2 to the LCD.
0 | 11 1 [SWO] Y3 |Y2] Y1 | Y0 |3rd Dyfe (f) Touch the 2nd reference point P2 with the stylus. B
0 [ 0 | YO |Y8|Y7|Y6] Y5 | Y4 |4th byte (g) Host computer receive the A/D value of each 1st reference point P1 and 2nd
ph :Phase bit , always set to 1. reference paint P2.
P :Pen status (pen down=1, pen up=0) (h) Send a calibration ratio command code- (83h). —
5 0 :Always set to 0. (i) Send the LCD coordinates value of each o 5
X0 to X9 :The binary number of horizontal axis coordinates value (X). 1st (P1) and 2nd (P2) reference point (8 bytes).  Calculate CC‘“DFG“O”d
(X9 is the high-order bif) P1-pP2 commar
YO to Y9(Y:9Thetﬁini3r% nucrinbegtglf vertical axis coordinates value (Y). () Send the A/D value of each st (P1) and
. 'S e high-orcer bk, 2nd (P2) reference point (8 bytes).
] According fo the pen up code setting, it outputs.pen up code dafa. Pl-p2 |
(a)Pen up code selfing:1 byle (Only RS232C communicalion) (k) Switch the confroller to the calibration data mode. (81h)
It outputs "80h" as the pen up code data. Touch l
(b)Pen up code setting:4 bytes (RS232C and USB) UUC* pane LED
c The pen up dafa would be as follows c
ph (phase bif): o)
p (pen status): 0 W1 _ .
coordinate data (X0-X9,Y0-Y9): All 0" P1: The st reference point as
first pen down
Notice: During and after reset, the coniroller chip sometimes PZ : The 2nd reference point as
send invalid dafa (ex. 00h, FFh, FOh, etc.). 0% Znd pen down —
Please ignore these data by host CPU. /.f;// EZ4The area where data is output
(The calibration data mode)
D D
TNOTICE TO USE EZPROM
(1) When using the EZPROM, the updated commands (except "Host CPU data output
function’) are stored fo EZPROM and after reboot the chip will start from the updated statfus.
In order fo clear the data of EZPROM please follows the steps below.
(a) Send EZPROM clear command (C5h)
c (b) Reset the controller chip — e
(2) There is the limitation for number of data rewrite times to EZPROM. ' ISSUANCE
Please avoid to send the commands often from host CPU. May.20,2019
(3) If EEPROM is not used, IC settings are inifialized after reset. e
; i [APPROVED BY: |May.9 SCALE .
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' Power source Vcc: 5V or 3.3V
PRODUCT SPECIFICATIONS 13/19 Clock frequency: 16MHz
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Power source Vcc: Vcc=5V (Self-powered)
PRODUCT SPECIFICATIONS 14/19 Clock frequency: 16MHz
: Clock: ceramic oscillator
( 3)Touch screen: 4 wire. Interface: USB (Self-powered) A
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PRODUCT SPECIFICATIONS 15/19 Power source Vcc: SV Ver
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PRODUCT SPECIFICATIONS 16/19 Power source Vcc: Bus-powered
Clock freguency: 16MHz
(5)Touch screen: 5 wire, Interface: USB (BUS-powered ) Clock: ceramic oscillator A
Rl ka
EJ; Vecc VLE.IC o
° Ch e e SNS
01uF e o« e 77'7_ LL LLI vee
W 5 0 j: ST éﬂf _ D |:> TO hOST
Ve (Note 2) d‘ji DO- [‘_ggﬂ COmDU er USB
_|__$ .= Aarraikledd  © DO
EE g 8 g Uu‘_i% Vde we CI’:)D'IlLa_}:uDum-—o DO+
= elle chi4 _L %)_'D:EEEZ%z%gg ’
|C4 ‘;5 ? 5% Bg B 2 = R21 229
i il 3] el o0 77
39 NC U¥bus 22 — 123 1002
A RS IC1 uvdd 2L T m, '_;TJ-_
7 FT-CSUS48 M- = i =T
434 INT_POW ouTY LD e vee —
5 X2 QUTYO/LD 3
76 X1 OUTX1/RU 5 g
: : w 48 - 3
(Note )%1) E 16z i vee 7'_};38 vdd | 2 u e
: : m = ~ =S QUTPDWN =N 17
CSTCE16MOVA3C99-R0 ] & CunE 2 © n
014 Ve QB 20R o 7 Vee 51 RTRO25NO3
- £385353=s038E - C
— SRRGEETREES ol vee vee
I3 =
c BR93L66RFVM-W <‘§§ 5 lQJ—ui vee
= IS “Ts
Lo B CLKR2 : Ellx % s
25 %?*% T Ly T4 L
A e R6 g RRROT5P03
Nmy' mg I v Vec
g BRSNS (S;” N1
l RRRO15P03
RU 5
° | T3 Veo LU
ol %RTROZSNOS i _{\ |Touch screen
Sz R
(Nate 1 _ = mua TPin [::>
I 8k —
LS9 Mol STESRA™ i
T Ve Ve Ve s ™
ROM SEL g B . A J— - [
< (= AT o
oS 223 =l o)z R0
=T i il S5 §]% . 15
____________________ d‘ﬁ %RTROZSNOB
RD T6 Security Class C E
57 RTROZ5NO3 Ve ISSUANCE
May.20,2019
\
APPROVED BY:  (May.9 SCALE :
Note 1. In case not to use IC3 E2ZPROM: Delete IC3. R14. R15. R16. Pull down R10 to GND. H. Kurashina 17 [ ~QMENSIONS N mp”"
Note 2. In case of using external clock, it is necessary fo change the sefting by : CHECKED BY: |4y 77] Unless ofcyise speid foleances
i c [ 4 : gHggzg/g - 17 | Dimensions Tange | Tolerances]
ee page >, column MODEL : |Apr18|Up to 6 :03 |F
No FT—CSU548(FTCSU548) H. Kadowaki 17 | Over 6_Ap to 30\ +05
' DRAWN BY: Apr.14] Over30 up to 50[  £88
MIKIC NKK SWITCHES CO., LTD. S. Kurihara 17 Leer 50 2
1 | 2 I 3 1 | | | | | | | I | | 6 I 7 No. 1 MESFT-CSUS48_160sES)

90545 I



1 | 2 |

I 6

8 NKK Confidential

PRODUCT SPECIFICATIONS 17/19

(6)Touch screen: 5 wire. Interface: USB (Self-powered)

ceramic oscillator

Power source Vcc: Vecc=5V (Self-powered)
(Clock frequency: 16MHz
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PRODUCT SPECIFICATIONS 18/19

15, RECOMMENDED MOUNTING CONDITIONS

A
15-1. Temperature profile for hot air reflow/infrared reflow sceme 15-2. Manual soldering (partial heating method)
ITEM CONTENTS ITEM CONTENTS
Acceptable mouting condifions 2 or less Storage conditions |5~30¢, 70%RH or less i
Storage condifions 5~30%¢. 70%RH or less -Maximum femperature(350¢ or less)
Mounting conditions |- Time: 3 sec. max./pin
-Number of mounting: 1 time
-Peak temperature (2607 ) 4227 : 15-3. Full solder dipping
-Peak humidity time (-5¢) Time: 30 sec. max./pin . , B
- Solder meltiné ont or hizqoher(Hme of over 217 ©1:60~150s Note that the use of full solder dipping should be avoided.
-Preheat ared time (150~200¢ ) :60~120s
IC body upper surface femperature
(Main heating) -
260tMAX
255°¢
Hot air reflow/ zﬁrcflé%gee Time: 30 sec. max./pin
Infrared reflow tempergfure 217
200 60-150s
ﬁﬁo'c c
) ' 60~120s '
(e) (Preheaf)
Time ¢ s)
<Temperature profile for hot air reflow>
Note _ : .
- The solder melting temperature varies with fhe subsirate and paste
material used.For” the experimental femperature profile, please.use
the optimum temperature under the presentation condifions
D
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PRODUCT SPECIFICATIONS 19/19

16. NOTES ON USE

16- 1. Precautions for product design
(1. Absolufe maximum ratings
Controller chips can be permanently damaged by application of siress (voltage, current, femperature, efc)
in excess of certain established limits, called absolute maximum rafings. Do not exceed these ratings.
(2). Recommennded operating condifions
Always use controller chips within the recommended operating conditions. Operation outside these ranges
may adversely affect reliability and could result in device failure.
(3). Handling of unused input pins
Unconnected input pins can adversely affect stability of operation. Such pins
should be connected through an appropriate resistance fo a power supply or ground. (see 4. Pin descriptions)
(4). Handling of unused outputu pins (NC pins)
Unused output pins must be keep open. (see 4 Pin descripfions)
(51, Latch-up
The accurrence of lafch-up not only causes loss of reliability in the confroller chips but can cause injury
or damage from high heaf, smoke or flame. To prevent this from happening, do the following
(a) Be sure that the voltage applied o pins do not exceed the absolute maximum rafings.
This should include attenfion fo abnormal noise, surge levels efc.
(b) Be sure that abnormal current flows do not occur during the power-on sequence.
(6). Fluctuating voltage of pawer source
Steeply gradient voltage of power souce may causes the program failure. The recommendation of power
source Vec ripple is lower than 5 % (50 fo 60Hz).
(7). Notice on use by external clock
Also in case of using external clock the stable time must be taken after wake up from stop mode or
resetting controller (hardware resef, soffware resef, power on reset, watch dog resef).
(8). Fai-safe design
The confroller chips have inherently a certain rafe of failure. You must protect against injury, damage or
loss from such failures by incorporating safety design measures info your facility and equipment such as
redundancy, fire protection, and prevention of over-current levels and other abnormal operating conditions.
(9. Notes on circuits
To design circuit of controller chip, the length of wire from chip fo fouch panel must be as short as
possible. As the wire from chip fo fouch panel is analog line, keep away the electrical parts and wires
that may causes electrical noise. These noise may causes falure movement of fouch screen.
(101, Precautions related to usage of devices
This controller chip is intend for use in standard application (computers, office automation, other office
equipment, industrial, communicafions, and measurement equipment, personal or household devices, etc)
This confroller chip is NOT intend to use in special applicafions where fallure or abnormal operation may
directly affect human lives or cause physical injury or property damage or where exiremely high levels
of reliability are demanded, such as aerospace systems, atomic energy contrals, sea floor repeaters, vehicle
operating confrols, medical devices for life support, efc.
(11). To use ceramic resonafor or quarts-crystal oscillator for clock
It is recommendded to have the matching investiqation by ceramic resonator or quarts-crystal
oscillator manufacturer with your devices.

16-4. Precautions for use environment
(11, Humidity _
Prolonged use in high humudity can lead fo leakage in chips as well as prinfed circuit boards.
If high humidity levels are anficipated, consider anfi-humidity processing.
(2. Discaharge of stafic electricity
When high-voltage charges exists close fo confroller chips, discharges can cause abnormal
operafion. In such cases, use anti-stafic measures or processing to prevent discharges.
(3. Corrosive gases, dust,or ol
Exposure fo corrosive gases or confact with dust or ol may lead to chemical reactions
that will adversely affect the confroller chip. If you use chips in such conditions, consider
ways to prevent such exposure or fo profect the devices.
(4. Others
It may cause failure movement by the ambient environment of the system used (temperature, humidity,
secular distortion, surrounding circuil, wiring, and naise, efc.). Please examine an enough evaluation
and the prevention measure by the system when you use confraller chips.
16-5. Precautions for package mounting
(1), The controller chip is simply dried packaged. To prevent the chips body crack, please bake in condition
below before mounting.
125t 24Hr
(21, After soldering, clean away any flux residue.
(3). Do not fouch or brush the printed surface until the cleaning fluid dries.
(4).n case if diffecadlty to controll temperature or fime when soldering, consider to use the low temperature
melting .solder.
(5). There is partially causing the temperature rise when the confroller chip is leff in the high femperature for a
long time fo soldering by the infrared rays reflow method, soldering fime should be as short as possible.
(6. To remove controller chips from printed wire board should done short time as possible.
(7). There is a possibility of damage if stress is applied fo the ferminals. Please use with caution.
16-6. Ultrasonic cleaning
(1. The package must not resanate.
(2. The package and printd circuit board must not come info direct confact with the vibrationsource.
16-7. Others
(1), The controller chip becomes the outside for a guarantee of operation, in use by the combination with fouch screen
not manufactured by NKK.
(2. It cannot assume all the responsibilities fo the damage that occurs by having used this controller chip.
(3). This confroller chip may change the confents without @ preliminary announcement for improvement.
(4). The circuits shown page 12 to 17 are for reference. Please have the enough investigation fo use confroller chip.
(51, Using the combination with USB device driver provided from NKK, in case not working
just after installation the driver or plug-and-play fo connect the controller chip, please keep the host computer and
controller chip is connected by USB cable and reboot the host computer.
(6). Please do not send the commands except shown in this product specification. Sending the commands not shown
in this specification may cause failure movement,
(7). Even once calibration was generated, the gap may occured between fouch position and cursor posifion by change in
ambient environment such as secular distortion, femperature change, extraction and insertion of fouch screen fai fo

F

6. St the connector, elc. In this case, calibrafe again to accurate the touch and cursor position.
~L. OFGQE Security Class C
(1. Avoid exposure to rapid temperature changes, which cause moisiure fo condense inside the product. ISSUANCE
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(2. Confroller chips should be sedled in their aluminum laminate bags for sforage. omamme
(3). Use dry box for storage. Confraller chips must store in condifion humidity 45~75%RH. temerature 25~35¢.
t4). Do not store the products where they wil exposed fo carrosive gases or in dusty locations. —_—,
(51. Note that if controller chips are stored for an extended period of fime, the solderability of the lead i
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