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8 keys Touch Pad Detector IC 

 
Outline 

 The TTP239 TonTouchTM IC is capacitive sensing design specifically for touch pad controls. 

The device built in regulator for touch sensor. Stable sensing method can cover diversity 

conditions. Human interfaces control panel links through non-conductive dielectric material. 

The main application is focused at replacing of the mechanical switch or button. The ASSP 

can independently handle the 8 touch pads with 8 direct output pins. 

Characteristic  
 Operating voltage 2.4V ~ 5.5V 
 Built-in regulator with external enable/disable option (REGEN pin) 
 Built-in low voltage reset(LVR) function with external enable/disable option (LVREN pin) 

 Operating current, @VDD=3V no load, LDO enable 
At low power mode typical 5.0uA, At fast mode typical 30uA 

 @VDD=3V operating voltage : 
The response time about 160mS at low power mode, 60mS at fast mode 

 Sensitivity can adjust by the capacitance（1~50pF）outside for each touch pad 

 Provides Fast mode and Low Power mode selection by pad option (LPM pin) 
 Provides 8 direct outputs for 8 direct input keys. And all can select active high or active low by 

pad option (SAHL pin) 
 Provides two kinds of serial output interface 

Include 2-wires and I2C-bus slave serial interface that can be selected by pad option 
(SLSERT pin) 

 Have the maximum on time 120sec/64sec/16sec/infinite by pad option (MOT1, MOT0 pin) 
 Provides Single-key and Multi-key functions by pad option (SM pin) 
 2-wires serial interface can select active high or low by pad option (SAHL pin) 
 After power-on have about 0.5sec stable-time, during the time do not touch the key pad, and 

the function is disabled 
 Auto calibration for life 

The re-calibration period is about 1 sec within 8 sec after power-on. When key has been 
touched within 8 sec or key has not been touched more than 8 sec after power-on, then the 
re-calibration period change to 4 sec 

Applications  

 Wide consumer products 
 Button key replacement 
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Block diagram 

TEST
SLSERT

MOT1
MOT0

LVREN
SM

SAHL
REGEN

LPM
A0

Register
Counter & 

Sensor & REF

Control Circuit

TP7
TP6
TP5
TP4
TP3
TP2
TP1
TP0

Control

Detecting Circuit

System
Oscillator Circuit

Timing Counter
and

and
Key Scanning

Circuit
Function Control

TPQ7
TPQ6
TPQ5
TPQ4
TPQ3
TPQ2
TPQ1
TPQ0

Register and
Output Buffer

Output data

Control Circuit
I2C-bus interface

SDA

SDO
SCLControl Circuit

Serial Output
Buffer and 

System
Power On CircuitCircuit

RegulatorVREG

Control Circuit
Function Option

Circuit

and
Sense Port

 
 

Pin Description 

Pad NO Pad Name Type Pad Description 

1 TP7 I/O Touch pad input pin 
2 TP6 I/O Touch pad input pin 
3 TP5 I/O Touch pad input pin 
4 TP4 I/O Touch pad input pin 
5 TP3 I/O Touch pad input pin 
6 TP2 I/O Touch pad input pin 
7 TP1 I/O Touch pad input pin 
8 TP0 I/O Touch pad input pin 

9 LPM I-PH 
Low power/fast mode option 
1(Default)=>Low power mode; 0=>Fast mode 

10 REGEN I-PH 
Internal regulator enable/disable function option 
1(Default)=>enable; 0=>disable 

11 TEST I-PL Only for test 
12 TPQ0 O Direct output for TP0 touch input pin 
13 TPQ1 O Direct output for TP1 touch input pin 
14 VDD P Positive power supply 
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15 VREG P Internal regulator output pin 
16 TPQ2 O Direct output for TP2 touch input pin 
17 TPQ3 O Direct output for TP3 touch input pin 
18 SDA I/OD Data pin for the I2C-bus serial data interface 

19 SDO O 
Data pin for the 2-wires serial output 
Option active Low/High by SAHL 

20 SCL I 

Serial clock input pin for serial type 
At 2-wires serial type can be set active Low/High by SAHL
When does not use serial interface type, the SCL pin must
be connected to VDD or VSS, it does not float 

21 TPQ4 O Direct output for TP4 touch input pin 
22 TPQ5 O Direct output for TP5 touch input pin 
23 TPQ6 O Direct output for TP6 touch input pin 
24 TPQ7 O Direct output for TP7 touch input pin 
25 VSS P Negative power supply, ground 

26 SAHL I-PH 

Output active high or low option 
1(Default)=>active-high for TPQ0~7, active-low for 2-wires
serial type(SCL and SDO) 
0=>active-low for TPQ0~7, active-high for 2-wires serial
type(SCL and SDO) 

27 A0 I-PH A0 is input pin for the I2C-bus device address selection I2C
ID Address=1010 10X, default:1 

28 SM I-PH 
Multi-key/Single-key option 
1(Default)=>Multi-key mode; 0=>Single-key mode 

29 LVREN I-PH 
LVR function enable/disable option 
1(Default)=>enable; 0=>disable 

30 MOT1 I-PH 

31 MOT0 I-PH 

Key maximum on time function option, 11(Default)  
MOT0 MOT1 Maximum on time 

1 1 Infinite 
0 1 16sec 
1 0 64sec 
0 0 120sec 

32 SLSERT I-PH The option pin for serial output type selection, Defaut:1 

Pin Type 

 I CMOS input only I-PH CMOS input and pull-high resister 
 O CMOS push-pull output I-PL CMOS input and pull-low resister 
 I／O CMOS  I／O OD Open drain output 
 P Power／Ground    
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Pad’s Diagram 

 
CHIP SIZE: 1360um x 1595um 
Substrate floating (recommend) or VSS 

Pad’s Coordinate 

Pad NO. Pad Name X Y Pad NO. Pad Name X Y 
1 TP7     -582.50  274.40 17 TPQ3    582.50 -222.60 
2 TP6 -582.50  169.40 18 SDA 582.50 -177.60 
3 TP5   -582.50   64.40 19 SDO   582.50  -12.60 
4 TP4 -582.50  -40.60 20 SCL 582.50   92.40 
5 TP3 -582.50 -145.60 21 TPQ4 582.50  197.40 
6 TP2 -582.50 -250.60 22 TPQ5 582.50  302.40 
7 TP1 -582.50 -355.60 23 TPQ6 369.40  700.00 
8 TP0 -582.50 -460.60 24 TPQ7 264.40  700.00 
9 LPM -555.50 -700.00 25 VSS 159.40  700.00 
10 REGEN -450.50 -700.00 26 SAHL 54.40  700.00 
11 TEST -345.50 -700.00 27 A0 -50.60  700.00 
12 TPQ0 -240.50 -700.00 28 SM -155.60  700.00 
13 TPQ1 -135.50 -700.00 29 LVREN -260.60  700.00 
14 VDD  582.50 -537.60 30 MOT1 -365.60  700.00 
15 VREG  582.50 -432.60 31 MOT0 -470.60  700.00 
16 TPQ2  582.50 -327.60 32 SLSERT -575.60  700.00 
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Electrical Characteristics 
 Absolute maximum ratings 

 
 DC / AC characteristics：（Test condition at room temperature = 25 ℃） 

  
 
 

Parameter Symbol Conditions Rating Unit 
Operating Temperature TOP ─ -40～+85 ℃ 

Storage Temperature TSTG ─ -50～+125 ℃ 

Supply Voltage VDD Ta=25°C VSS-0.3～VSS+5.5 V 

Input Voltage VIN Ta=25°C VSS-0.3～VDD+0.3 V 

Human Body Mode ESD ─ 5 KV 

Note：VSS symbolizes for system ground 

Parameter Symbol Test Condition Min Typ Max Unit 

Internal regulator disable 2.0  5.5 V 
Operating Voltage VDD 

Internal regulator enable 2.4  5.5 V 

Internal Regulator Output VREG  2.2 2.3 2.4 V 

IOPL 
VDD=3V, At low power 
mode(regulator enable)  5.0  uA 

Operating Current 
IOPF VDD=3V, At fast mode 

(regulator enable)  30.0  uA 

Input Ports VIL Input Low Voltage 0  0.2 VDD 

Input Ports VIH Input High Voltage 0.8  1.0 VDD 

Output Port Sink Current IOL VDD=3V, VOL=0.6V  8  mA 

Output Port Source Current IOH VDD=3V, VOH=2.4V  -4  mA 

Input Pin Pull-high Resistor RPH VDD=3V  30K  ohm 

Input Pin Pull-low Resistor RPL VDD=3V  30K  ohm 
VDD=3V、 
At fast mode  60  

Output Response Time TR 
VDD=3V、 
At low power mode  160  

mS 
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Function Description 

Ⅰ. Sensitivity adjustment 

The total loading of electrode size and capacitance of connecting line on PCB can affect the 
sensitivity. So the sensitivity adjustment must according to the practical application on PCB. The 
TTP239 offers some methods for adjusting the sensitivity outside 

1. by the electrode size 

Under other conditions are fixed. Using a larger electrode size can increase sensitivity. 
Otherwise it can decrease sensitivity. But the electrode size must use in the effective scope 

2. by the panel thickness 

Under other conditions are fixed. Using a thinner panel can increase sensitivity. Otherwise it 
can decrease sensitivity. But the panel thickness must be below the maximum value 

3. by the value of Cs0~Cs7（please see the below figure） 

Under other conditions are fixed. Add the capacitors Cs0~Cs7 can fine tune the sensitivity 
for single key, that lets all key’s sensitivity identical. When do not use any capacitor to VSS, 
the sensitivity is most sensitive. When adding the values of Cs0~Cs7 will reduce sensitivity 
in the useful range（1≦Cs0~Cs7≦50pF） 
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Ⅱ. Output mode（By SAHL pad option） 

The TTP239 outputs（TPQ0~TPQ7）has direct mode active high or low by SAHL pad option, and 
2-wires serial interface can select active high or low by SAHL pad option 

SAHL Pad TPQ0～TPQ7 and SCL SDO option features Remark 

1 Direct mode, CMOS output active high 
2-wires serial type, SDO and SCL active low Default 

0 Direct mode, CMOS output active low 
2-wires serial type, SDO and SCL active high  
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Ⅲ. Key operating mode（By SM pad option） 

The TTP239 has the Single-key and Multi-key functions by SM pad option 

SM Option features Remark 
1 Multi-key mode Default 

0 Single key mode  

 Multi-key mode：The TP0-TP7 can be detected 2 keys or above 2 keys at the same time 

 Single-key mode：The TP0-TP7 can be detected 1 key only at the same time, when any key be 
detected, the other 7 keys can not be detected 

 
Ⅳ. Maximum key on duration time（By MOT1、MOT0 pad option） 

If some objects cover in the sense pad, and causing the change quantity enough to be detected. 
To prevent this, the TTP239 sets a timer to monitor the detection. The timer is the maximum on 
duration time. When the detection is over the timer, the system will return to the power-on initial 
state, and the output becomes inactive until the next detection 

MOT1 MOT0 Option features Remark 
0 0 Maximum on time 120 sec  

0 1 Maximum on time 64 sec  

1 0 Maximum on time 16 sec  

1 1 Infinite（Disable maximum on time） Default 

 
Ⅴ. Fast and Low power mode select（By LPM pad option） 

The TTP239 has Fast mode and Low Power mode to be selected. It depends on the state of 
LPM pad. When the LPM pin is connected to VSS, the TTP239 runs in Fast mode. When the 
LPM pin is opened or connected to VDD, the TTP239 runs in Low Power mode. 

In the Fast mode response time is faster, but the current consumption will be increased. In the 
Low Power mode it will be saving power, but will be slowing response time for first touch. When 
it awaked in fast mode, the response time is the same the fast mode. In this mode when 
detecting key touch, it will switch to Fast mode. Until the key touch is released and will keep a 
time about 8sec. Then it returns to Low Power mode. 

The states and timing of two modes please see below figure. 

Low Power Mode timing diagram: 

Response time Release time

Stand-by timing

False Trigger Valid Trigger
KEY TOUCH

TP(i)

TPQ(i)

KEY RELEASE

Trigger
Finger

~125msABOUT 8SEC~16ms~125ms~16ms~125ms

Stand-by timing Touch operation timingTouch operation timingStand-by timing

 
 



TTP239

                
 
 

    
     

2016/6/21                                          Page 8 of 14                                 Version：1.2 
 

 

Fast Mode timing diagram: 

Response time Release time

~16ms

KEY RELEASEKEY TOUCH
Valid TriggerFalse Trigger

~16ms ~16ms~16ms
TP(i)

TPQ(i)

Trigger
Finger

~16ms

 
LPM Option features Remark 

1 Low Power mode Default 

0 Fast mode  

 
Ⅵ. Internal regulator enable/disable 

The TTP239 built in regulator in the chip. The regulator can be set enable or disable by the 
REGEN pin. The REGEN pin is opened or connected to VDD, the regulator is enabled. The 
REGEN pin is connected to VSS, the regulator is disabled. When the internal regulator is 
disabled, the VREG pin must be connected to external VDD. 

REGEN Option features Remark 
1 Enable internal regulator Default 

0 Disable internal regulator  

 
Ⅶ. Serial output interface 

SLSERT Option features Remark 
1 2-wires serial type Default 

0 I2C-bus serial type  

 
7-1 The 2-wires serial output interface mode can be selected by the SLSERT pin that it has to be 

floated or connected to VDD. At the mode the SDO pin is data output pin, the SCL is clock input 
pin, both can be set active-high and active-low by SAHL pin. The default is active-low that 
SAHL pin is open or connected to VDD. Another it is active-high that is connected to VSS. 

  The 2-wires serial mode supports always polling data for other device on the system. Or other 
device can wait that TTP239 outputs the data valid (DV) signal by the SDO pin, and it can give 
the clock signal to TTP239 SCL pin and get the keys data from SDO pin. 
The TTP239 2-wires serial interface supports a timeout mechanism for SCL pin. If the SCL pin 
has no signal edge change over 2ms, the 2-wires serial interface will reset itself and return to 
stand-by state. 
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2-wires serial interface mode timing please see below. 
The D0~D7 correspond to data of the TP0~7. 

   7-1-1 When SAHL=0：Set active-high 
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DVDV
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D0 D1

C_1C_0

D0 D1

C_1C_0

SDO

SCL

F_SCL
D7D6D5D4D3D2

C_7C_6C_5C_4C_3C_2

 
                            Figure 7-1-1：The timing for active-high 

7-1-2 When SAHL=1：Set active-low 

 T_resp

Tout

DVDV

TsTsTs

D0 D1

C_1C_0

D0 D1

C_1C_0

F_SCL
D7D6D5D4D3D2

C_7C_6C_5C_4C_3C_2

SDO

SCL

 
                          Figure 7-1-2：The timing for active-low 

The parameters for figure 7-1-1~2： 

Parameter Min. Typ. Max. Unit 
DV(Time out) - 2 - ms 

Ts 200 - - ns 

Tout - 2 - ms 

T_resp - 16 - ms 

F_SCL 1K - 512K Hz 

    Note： 

    (1) When any data of the TP0~TP7 change, the SDO pin output DV signal, the time out of DV 
signal is about 2msec. But other device can not wait that the DV signal time is over, after it 
detect the DV signal, and then can give the clock signal to the TTP239 by the SCL pin at the 
duration of DV signal. When the TTP239 detect the first clock edge changing, and the DV 
signal is over, and the SDO pin change to output the data of TP0~TP7. 

    (2) The parameter Ts is data set-up time, it means that the data change time for SDO pin. 
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7-2 For I2C-bus slave interface mode selection, the SLSERT pin has to be connected to VSS. 
   At the mode the SDA pin is a serial data pin, the SCL is a serial clock input pin. The SDA and 

SCL pins must be pulled-high with an external resistor. 
And the 4-bits identify code for the TTP239 is〝 (1010) 〞. The device address is defined 10 and 
A0. The A0 pin has pull-high resistor internal, can be set to 0 external. The TTP239 8-bits slave 
device address includes 4-bits identifier, 3-bits option address and R/W bit (see the Table 
7-2-1). 
The TTP239 IC uses the I2C-bus slave interface data transmission protocol to output the data 
of the touch pads (TP0~TP7 pins), so the TTP239 only accepts the read operation that R/W bit 
is〝 1 〞. If it is〝 0 〞, the TTP239 will not respond the write operation. Otherwise, the I2C-bus 
slave interface of TTP239 conforms to the communication protocols. It supports the fast mode 
that the maximum SCL clock frequency is 400KHz. 
The I2C-bus slave interface supports the following communication protocols: 
Bus not busy : The SDA and the SCL lines remain High level when the bus is not active. 
Start condition : Start condition is SDA 1 to 0 transition when SCL=1.(see figure 7-2-2) 
Stop condition : Stop condition is SDA 0 to 1 transition when SCL=1.(see figure 7-2-2) 
Data valid : Following a start condition, the data on the SDA line must be stable during the High 
period of SCL. The High or Low state of the data line can only change when the clock signal on 
the SCL line is Low.(see figure 7-2-2) 
ACK (Acknowledge) : An ACK signal indicates that a data transfer is completed successfully. 
The transmitter (the master or the slave) releases the bus after transmitting eight bits. During 
the ninth clock, which the master generates, the receiver pulls the SDA line low to acknowledge 
that it successfully received the eight bits of data. But the slave does not send an ACK if it does 
not successfully received the eight bits of data. 
In data read operations, the slave releases the SDA line after transmitting 8 bits of data and 
then monitors the line for an ACK signal during the ninth clock period. If an ACK is detected, the 
slave will continue to transmit next data. If an ACK is not detected, the slave terminates data 
transmission and waits for a stop condition to be issued by the master before returning to its 
stand-by mode. 
Slave Address : The identify code for the TTP239 is〝 (1010) 〞. The device address is 10 and 
A0 pin. 
Read/Write : The final (eighth) bit of the slave address defines the type of operation to be 
performed. If the R/W bit is〝 1 〞, a read operation is executed. If it is〝 0 〞, a write operation 
is executed. But the TTP239 only accepts read operation. 
The sequence of read data operation please see figure 7-2-1. 

 
Table 7-2-1. Slave Device Addressing 

Device Identifier Device Address R/W Bit Device 
B7 B6 B5 B4 B3 B2 B1 B0 

TTP239 1 0 1 0 1 0 A0 R 
 

Note： 

     The SDA and SCL pins have Diode protective circuit. So when use two pins of TTP239 in the 
I2C-bus interface system. Do not propose to use the different voltage with the other devices in 
the I2C-bus interface system. That avoids to occurring the leakage current in the system. 
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from master
NOT ACK

Stop

from slave
ACK

Start Slave Address Data_0

B0B1B2B3B4B5B6B7RA0

 
   Note : Data_0 : B7~B0 are TP0~TP7 on/off status. 0 is key off, 1 is key on. 

                         Figure 7-2-1. Read Operation Sequence 
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DataData or 

ACK Valid

SCL
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                       Figure 7-2-2. Data Transmission Sequence 
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                         Figure 7-2-3. A complete data transfer 
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               Figure 7-2-4. Definition of timing for F/S-mode devices on the I2C-bus 
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Table 7-2-2. Characteristics of the SDA and SCL bus lines for F/S-mode I2C-bus devices 
Standard-Mode Fast-Mode Parameter Symbol
Min. Max. Min. Max. 

Unit

SCL clock frequency fSCL  100  400 KHz 
LOW period of the SCL clock tLOW 4.7  1.3  us 
HIGH period of the SCL clock tHIGH 4.0  0.6  us 
Hold time (repeated) START 
condition 

tHD;STA 4.0  0.6  us 

Set-up time for a repeated START 
condition 

tSU;STA 4.7  0.6  us 

Data hold time tHD;DAT 0  0  us 
Data set-up time tSU;DAT 250  100  ns 
Rise time of both SDA and SCL 
signals 

tr  1000  300 ns 

Fall time of both SDA and SCL 
signals 

tf  300  300 ns 

Set-up time for STOP condition tSU;STO 4.0  0.6  us 
Bus free time between a STOP and 
START condition 

tBUF 4.7  1.3  us 

Capacitive load for each bus line Cb  400  400 pF 
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Application circuit 
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P.S.： 

1. On PCB, the length of lines from touch pad to IC pin shorter is better. 
 And the lines do not parallel and cross with other lines. 

2. The power supply must be stable. If the supply voltage drift or shift quickly, maybe causing 
 sensitivity anomalies or false detections. 

3. The material of panel covering on the PCB can not include the metal or the electric element. 
 The paints on the surfaces are the same. 

4. The C1 capacitor must be used between VDD and VSS; and should be routed with very short 
tracks to the device’s VDD and VSS pins (TTP239). 

5. The capacitance Cs0~Cs7 can be used to adjust the sensitivity. The value of Cs0~Cs7 use 
smaller, then the sensitivity will be better. The sensitivity adjustment must according to the 
practical application on PCB. The range of Cs0~Cs7 value are 1~50pF. 

6. The sensitivity adjustment capacitors（Cs0~Cs7）must use smaller temperature coefficient and 
more stable capacitors. Such are X7R, NPO for example. So for touch application, recommend to 
use NPO capacitor, for reducing that the temperature varies to affect sensitivity. 

7. When the system doesn’t use the serial output interface for TTP239, the SCL pin of TTP239 must 
be connected to VDD or VSS. 
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Ordering Information  

TTP239 

Package Type Chip Type Wafer Type 

TTP239-XXX TCP239 TEP239 

 

REVISE HISTORY 
1. 2015/12/07 
 - Original version：V1.0 

2. 2016/3/7 
  - Add the Serial output interface function and pins SDA, SCL, SDO, A0, SLSERT, 
   Change the package outline and configuration. 
3. 2016/6/21 
  -Change the page-6=> Ⅱ. Output mode description. 
   Delete the page-14,15=> Package outline and Package configuration. 
 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <FEFFd5a5c0c1b41c0020c778c1c40020d488c9c8c7440020c5bbae300020c704d5740020ace0d574c0c1b3c4c7580020c774bbf8c9c0b97c0020c0acc6a9d558c5ec00200050004400460020bb38c11cb97c0020b9ccb4e4b824ba740020c7740020c124c815c7440020c0acc6a9d558c2edc2dcc624002e0020c7740020c124c815c7440020c0acc6a9d558c5ec0020b9ccb4e000200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee563d09ad8625353708d2891cf30028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f003002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c4fbf65bc63d066075217537054c18cea3002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f3002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


