AsahiKASEI [AKD4160-A]

AKD4160-A

Evaluation board Rev.0 for AK4160

| GENERAL DESCRIPTION |
The AKD4160-A is an evaluation board for the AK4160, which is 16-channel capacitive touch sensor with

a low operating voltage and a low operating power. Since the AKD4160-A has a I12C serial I/F, it is

possible to control the AK4160 by writing and reading registers, and operate kinds of touch pad with a
capacitor sensor connector on the AKD4160-A,

W Ordering guide

AKD4160-A --- Evaluation board for AK4160
(Cable for connecting with an USB port and control software is packed with this.)

FUNCTION |
e I°C serial I/F
e Cap Sensor Connector
e Touch Pad Operations
VDD VSS

T 7

Control Port
PORT4
PORT1 —>
12C I/F AK4160 Touch Pad
OPTIONAL
PORT2 ‘ . cs
IRQNN

Figure 1. AKD4160 Block Diagram

* Circuit diagram and PCB layout are attached at the end of this manual.
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BOARD OUTLINE CHART |

W Outline Chart
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Figure 2. AKD4160-A Outline Chart
B Comment

(1

2

3)

(4)

)

(6)

VDD, VSS, IFVDD, IFVSS
Connect power supply with these pins.

SW1
The tactile switch for AK4160’s reset.

PORT1
Control port. Connect the bundled cable into this port.

PORT2
This Port is for I/O of IRQ interrupt and input of reset pin.

PORTS3
This Port is for testing GPIO functions of IRQ pins.

PORT4
This is a connector for the touch pad connection. Connect the touch pad “16 PAD” or “8PAD+8LED” into this port.

<KM104501> 2010/11



AsahiKASEI

m Operation sequence

(1) Power supply lines. <Default>

Jumper pin setting.

The power supply lines’ connection.

JP2
VDD

(o o

(Short)

Name Color Voltage Comments
VDD Red 1.71~3.6V(typ=1.8V) | Power supply for VDD of AK4160.
IFVDD | Orange typ=3.3V Power supply for digital logic circuits.
VSS Black ov AK4160’s GND.
IFVSS Black oV Digital logic circuits’ GND.

Table 1. Set up of power supply lines

* Each supply line should be distributed from the power supply unit.

(2) Set up the evaluation mode and jumper pins. (See the followings.)

<KM104501>
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W Evaluation mode

When evaluating the functions of the AK4160, it is necessary to connect a touch pad board with the PORT4.
Regarding pin assignment of PORT4, refer to Figure 4 or circuit diagrams in this manual. As for the
AK4160’s register definitions, refer to the datasheet of the AK4160.

(1) 16-channel Touch Switch <Default>
Capacitive touch sensors up to 16 channels are available for touch switch.
Connect the touch pad board “16PAD” with the PORT4.
Set up the registers of AK4160 with the “akd4160-a.exe” by loading the register file “ak4160_16ch Touch
Switch.akr” which is included in the CD. (Refer to Page 8)

(2) 8-channel Touch Switch and 8-channel LED Display

Maximum 8 channels out of the 16-channel capacitive touch sensors can be configured to LED drives.
GPIOn (n=0 7) outputs the status of terminal CSn. (Table 2)

Connect the touch pad board “SPAD+8LED” with the PORTA4.
Set up the registers of AK4160 with the “akd4160-a.exe” by loading the register file “ak4160 8ch Touch Switch
& 8ch LED Display.akr” which is included in the CD. (Refer to Page 8)

No. CSn Status GPIOn Output
1 CSO GPIOO0
2 CSl1 GPIO1
3 CS2 GPIO2
4 CS3 GPIO3
5 CS4 GPIO4
6 CS5 GPIOS
7 CSé6 GPIO6
8 CS7 GPIO7

Table 2. The correspondence of GPIOn outputs and CSn status
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Main Board

[JP1] (GND):
OPEN:

SHORT:

[JP4] (1/0):
A-B:
B-A:

[JP5] (ADO):
OPEN:

SHORT:

[JP6] (AD1):
OPEN:

SHORT:

[JP7] (IRQON):

H:
L:

[JP8] (IRQIN):

H:
L:

[JP9] (IRQ2N):
H:
L:

[JP10] (3.3V):
OPEN:

SHORT:

W Other Jumper Pins set up

Analog ground and Digital ground
Separated.
Common. <Default>

Selection of U4 (74AVC4T245)’s operation
A data to B bus when IRQ / GPIO is used as input. <Default>
B data to A bus when IRQ / GPIO is used as output.

Device address bit 0’s setting on [2C-bus Mode
ADO bit is fixed to “H”.
ADO bit is fixed to “L”. <Default>

Device address bit 1°s setting on [2C-bus Mode
ADI1 bit is fixed to “H”.
ADI1 bit is fixed to “L”. <Default>

Interrupt I/O pin 0’s setting
IRQON pin is pulled up.
IRQON pin is pulled down. <Default>

Interrupt I/O pin 1’s setting
IRQIN pin is pulled up.
IRQIN pin is pulled down. <Default>

Interrupt I/O pin 2’s setting
IRQ2N pin is pulled up.
IRQ2N pin is pulled down. <Default>

Power supply short
When the voltage of [IFVDD and VDD is different. <Default>
When the voltage of IFVDD and VDD is the same.

W The function of the Switch

[SWI1] (RSTN): A push button switch for reset control of the AK4160.

<KM104501>

Keep pushing SW1 if continuous reset is needed.
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W Serial Control

The AKD4160 can be connected with an USB port.

Connect PORT1 (Control Port) with a PC by the USB box packed with the AKD4160.

PORT1
>le
SDA(ACK) [e eConnect| <’
SDA |e o] &
SCL (@ @
[ I J

AKD4160 Control

Port

Figure 3. Connect of the USB box

W Pin Assignment of Cap Sensor Connector

VDD

AAAAAAAAAAAAAANAZ

000200 00 00 0 8 0 2

N

USB box

GPIO0
GPIO1
GPIO2
GPIO3
GPI104
GPIO5
GPIO6
GPIO7
CS7
CS6
CS5
CS4
CS3
CS2
Cs1
CSo

Figure 4. Cap Sensor Connector Pin Assign

PC

[AKD4160-A]

* Descriptions of external circuits, application circuits, software and other related information contained in this document are
provided only to illustrate the operation and application examples of the semiconductor products. You are fully responsible for the
incorporation of these external circuits, application circuits, software and other related information in the design of your
equipments. AKM assumes no responsibility for any losses incurred by you or third parties arising from the use of this information
herein. AKM assumes no liability for infringement of any patent, intellectual property, or other rights in the application or use of
such information contained herein.
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CONTROL SOFTWARE MANUAL |

Hm Evaluation Board and Control Soft Settings

1. Set an evaluation board properly.

2.Connect PORT1 (Control Port) with a PC by the USB box packed with the AKD4160. (Please install the driver in
the CD-ROM when using this control software is used on Windows 2000/XP/Vista. Please refer “Installation
Manual of Control Software Driver by AKM device control software”. In case of running on Windows95/98/ME,
the driver install is not needed. In case of Windows Vista/7, open the property of the control soft, and set the
compatibility to “Windows XP”. This control software does not operate on Windows NT.)

3. Continue to evaluation by following steps.

W Operation Screen

1. Start up the control program, and the operation screen is shown below.

E AKDA160-A Wer 20 - AKM Device Contral Soft

File  Help

REG 80H-8FH | REG 90H-9FH | Toal |

REG OH-FH |REG 10H-1FH | REG 20H-2FH | REG 30H-3FH | REG 40H-4FH | REG S0H-SFH | REG 60H-6FH | REG 7OH-7FH | EEE

e

EddI’ESS | ‘ Example Indication & Button UP is "H" or "1" /¥ Button DOV s "L" or "0" [ Blanks are invalid. Regizter
AI

[oor || EEl| DN EE | EE | ES EEEEEEN EEER Read |
[TiA || ECl | IEECH | EEECH | EEDH | EEER | EEER  EECH | EETH Read |
oz | [orov | [rouen [[rec |[ ack | [[Ramce [ epn_ | [reserved] [reserved] Readl |
=R || iover | |Reserved| [Reserved| [Reserved| |reserved| | Raz [[ Rat || men | wite | Resa |

[oar | IEXEEENERENEDS EENEENEDINIEDS

=
= | [ c=po=1| | csoop 41| [ cspona| | csoon 1] | csoon ] | esoomon| | csoo | | csoom | ﬂl
[ oer | | csooin) || csooe || czoos || csooe | | csoom || csoo || espop || cspom | ﬂl
[o7H | [cspip15)| | cspiptal| | espiman| [ csornz| [ espipn] | espipar| | espige || cspige | ﬂl
G | [ cso1in || esoim || csois || csoipe | | esorian || espi || espip || cspipo | ﬂl
[oer | [csoais)] [csoan ] [cspana] [csoaral| [csparn] [ csoann] [ csvaie | [ csoas | _Read_|
[oeH | [ ceo2in) || cspze || cepas || cspars | | csoar || cspz || cspar || cspaio | ﬂl
[oer | [ cspaps)| | cspaptal| | csoanal| | csoaiz| [ espan] | espapar| | cspape | | cspage | ﬂl
[acH | [ csoan1 || csoam) || cspas || csoate | | csoaa || espa || espar || cspaia | ﬂl
[ooH | [ c=pan=1| | czpap 1| [ cspapa| | csoan ] | cspan ] | cspano| | csose | [ csoaim | ﬂl
= | [ cspan) || csoae) || czpas) || cspage | | csoaa || cspa || cspapn || cspago | ﬂl []

Read |

A
o
o
o

[oFH | [ csos15)| | cspsptal| | csosma| | csosiia| [ esosp] | espspiar| | esspe | | cspsge |

Parallel Fort Chip Address (00 - .
' [ =] AsahiKASEI

Port Reset | ite Defaurtl Al 'vyrite | Al Read | Save | Load | Al RegWr'rtel Diata Ry | ASAHI KASEI MICRODEVICES CORPORATION

Sequence | Seguence(File) | Cloze |

IAK-'-l'I B0 Register Map

Figure 5. Operation Screen of Control Soft
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W Operation Overview

Register map and testing tool can be controlled by this control soft. These controls are selected by upper tabs.

Buttons which are frequently used such as register initializing button “Write Default”, are located outside of the switching
tab window. Refer to the “m Dialog Boxes” for details of each dialog box setting.

1.

[Port Reset]: For when connecting to USB I/F board (AKDUSBIF-B)
Click this button after the control soft starts up when connecting USB I/F board (AKDUSBIF-B).

[Write Default]: Register Initializing
When the device is reset by a hardware reset, use this button to initialize the registers.

[All Write]: Executing write commands for all registers displayed.

4. [AIl Read]: Executing read commands for all registers displayed.

5. [Save]: Saving current register settings to a file.

6. [Load]: Executing data write from a saved file.

7. [All Reg Write]: “All Reg Write” dialog box is popped up.

8. [Data R/W]: “Data R/W” dialog box is popped up.

9. [Sequence]: “Sequence” dialog box is popped up.

10. [Sequence(File)]: “Sequence(File)” dialog box is popped up.

11. [Read]: Reading current register settings and display on to the Register area (on the right of the main window).
This is different from [All Read] button, it does not reflect to a register map, only displaying
hexadecimal.

<KM104501> 2010/11
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W Tab Functions

1. [REG]: Register Map

This tab is for a register writing and reading.

Each bit on the register map is a push-button switch.

Button Down indicates “H” or “1” and the bit name is in red (when read only it is in deep red).

Button Up indicates “L” or “0” and the bit name is in blue (when read only it is in gray)

Grayout registers are Read Only registers. They can not be controlled.

The registers which is not defined in the datasheet are indicated as “---"".
W| | csoar7| | csoatel| | csoas | | csorzi | | csoaE| | ez | csoiam| | csm | Read
“2H | [cso14p5] Jesot4i14] [osoan 3] [csorap2] [espi4m] jesptano] | cspias| | oo e Read
“221 | [cso1arm| | csorage| | csotasi| | cspraia] [ csoraE| | cspiagzi| | csptam| | csoram) Read
"z | [csorans] Jesorsiae] fosmsi 3] [csorsnz] [espism] Jesorsio] | csoisia| | csprsie| Read
241 | |csoiam| [ csosm| | csoras | | csoisal| | csoisim| [ csoisia| | csoram| | csoiso| Read
254 || 7exo || Trom || tros] | tro || trow || troez || troon || rromn | e | Resd
264 || rexo || rroe || mrosn || Rroms || rroE) | rrog || Rromp || Rromy | wake | Reed
27H e[| Tl |IW @ || trgE || oz || oo || ot |0 weite | Reso
260 | |_rex1 || ks || Rrus || Rmown |f R | Rz || Rmm || Rmim | ke | Read
2o || Texz || Trame || tras] | tr2e || vz || traz || traog || rrao | weie | Resd
2aH rax2 || rrzer || mrasn || Rro |IW ri2i2) || rramg || Rraim | weite | Resd
2BH Toxa || TTaE |W ra || rram || rrem || travg || rram | wwie | Resd
2ch || rexa || mram || Rrss || Rra || rraE) | rraz || Rrao) || Rsor | weke | Reed
20 || Texa || T4 || ras] | T || tras || tragz || trapn || rramn | weie | Resd
2EH raxs || Rrrae) || Rram) || Rrags |IW rrag2] || rrai || Rram) | wiite | Resd
en | [ texs || e [[oree [ vvsa |[ vosm [[ rosz [ roson [ st | wwie | Read

Figure 6. Register Map example
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[Write]: Data Writing Dialog
It is for when changing two or more bits on the same address at the same time.

Click [Write] button located on the right of the each corresponded address for a pop-up dialog box.

When checking the checkbox, the register will be “H” or “1”, when not checking the register will be “L” or ”0”.
Click [OK] to write setting value to the registers, or click [Cancel] to cancel this setting.

Register Set |

v ACE [~ RCE [ RCIM [T cco [~ w3 v ws[2] v ws[1] [ w0

|

Figure 7. Register wring dialog example

[Read]: Data Read
Click [Read] button located on the right of the each corresponded address to execute register reading.
After register reading, the display will be updated regarding to the register status.
Button Down indicates “H” or “1” and the bit name is in red (when read only it is in deep red).

Button Up indicates “L” or “0” and the bit name is in blue (when read only it is in gray)

Please be care that button statuses will be changed by Read command.

<KM104501> 2010/11
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2. [Tool]: Testing Tools

This tab screen is for evaluation testing tool.
Click buttons for each testing tool.

o Ak D4160-A Wer 20 - AKM Santral Saft

Figure 8. Repeat Test & Loop Setting

<KM104501> 2010/11
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W Dialog Boxes

1. [All Req Write]: All Req Write dialog box

Click [All Reg Write] button in the main window to open register setting files.
Register setting files saved by [SAVE] button can be applied.

All Register Write x|
Redister Setting File Wirite AL
Open Whrite
Open Wirite
e Wirite
Open Whrite
Open Wirite
Cpen Wirite
Help
Open Wirite
Save
Open Wirite
Open
Open Whrite
Cpen Whrite Cloze

Figure 9. [All Reg Write] Window

[Open (left)]: Selecting a register setting file (*.akr).
[Write]: Executing register writing.
[Write All]: Executing all register writings.

Writings are executed in descending order.

[Help]: Help window is popped up.

[Save]: Saving the register setting file assignment. The file name is “*.mar”.
[Open (right)]: Opening a saved register setting file assignment “*. mar”.
[Close]: Closing the dialog box and finish the process.

*QOperating Suggestions
(1) Those files saved by [Save] button and opened by [Open] button on the right of the dialog “*.mar” should be
stored in the same folder.
(2) When register settings are changed by [Save] button in the main window, re-read the file to reflect new register
settings.

<KM104501> 2010/11
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2. [Data R/W]: Data R/W Dialog Box

Click the [Data R/W] button in the main window for data read/write dialog box.
Data write is available to specified address.

Data Read/Write x|

Address I o H Wirite |
Data I ooH

mask I FF H
Read Data I H Read |

Close

Figure 10. [Data R/W] Window

Address Box: Input data address in hexadecimal numbers for data writing.
Data Box: Input data in hexadecimal numbers.
Mask Box: Input mask data in hexadecimal numbers.

This is “AND” processed input data.

[Write]: Writing to the address specified by “Address” box.

[Read]: Reading from the address specified by “Address” box.
The result will be shown in the Read Data Box in hexadecimal numbers.

[Close]: Closing the dialog box and finish the process.
Data writing can be cancelled by this button instead of [Write] button.

*The register map will be updated after executing [Write] or [Read] commands.

<KM104501> 2010/11
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Click [Sequence] button to open register sequence setting dialog box.

3. [Sequence]: Sequence Dialog Box

Register sequence can be set in this dialog box.

g

g

1

1
1

1

1

1

Sddress  Data sk Interval Select
|nn H IDD H IFF H |u ms IND_use j
IDD IDD IFF ||:| IND_use j
||:||3 |DD |FF ||:| INo_use j
||:||3 |DD |FF ||:| IND_use j
IDD IDD IFF ||:| IND_use j
|nn IDD IFF |u IND_use ﬂ
||:||3 |DD |FF ||:| IND_use j
IDD IDD IFF ||:| IND_use j
|nn IDD IFF |u IND_use ﬂ

] |nn IDD IFF |u IND_use j

1 IDD IDD IFF ||:| IND_use j

2 |nn IDD IFF |u IND_use ﬂ

3 |nn IDD IFF |u IND_use j

4 |nn IDD IFF ||:| IND_use j

5 IDD IDD IFF ||:| IND_use j

[AKD4160-A]

x|
Address  Data Mk Interval Select
16 IDD H IDD H IFF H |u ms INo_use j
17 |00 f oo | FF fo INo_use |
15 |DD |DD |FF ||:| |Nc._use j
19 |DD |DD |FF ||:| INo_use j
20 |00 f oo | FF fo INo_use |
21 |0 f oo | FF [o IND_use =
22 |DD |DD |FF ||:| INo_use j
23 IDD IDD IFF ||:| INo_use j
24 |00 f oo | FF [o IND_use =
25 |00 f oo | FF [o INo_use =
Start Step |1_
Start | Help |

Sequence Setting
Set register sequence by following process bellow.
(1)Select a command

Use [Select] pull-down box to choose commands.

Figure 11. [Sequence] Window

Corresponding boxes will be valid.

< Select Pull-down menu >
- No_use: Not using this address
- Register: Register writing

- Reg(Mask): Register writing (Masked)

- Interval: Taking an interval
- Stop: Pausing the sequence
- End: Finishing the sequence

(1) Input sequence
[Address]: Data address
[Data]: Writing data

[Mask]: Mask

<KM104501>

[Data] box data is ANDed with [Mask] box data. This is the actual writing data.
When Mask = 0x00, current setting is hold.

When Mask = 0xFF, the 8bit data which is set in the [Data] box is written.

When Mask =0x0F, lower 4bit data which is set in the [Data] box is written.
Upper 4bit is hold to current setting.

-14 -
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[ Interval |: Interval time

Valid boxes for each process command are shown bellow.

- No_use: None

- Register: [Address], [Data], [Interval]

- Reg(Mask): [Address], [Data], [Mask], [Interval]
- Interval: [Interval]

- Stop: None

- End: None

Control Buttons
The function of Control Button is shown bellow.
[Start]: Executing the sequence
[Help]: Opening a help window
[Save]: Saving sequence settings as a file. The file name is “*.aks”.
[Open]: Opening a sequence setting file “*.aks”.
[Close]: Closing the dialog box and finish the process.
Stop of the sequence
When “Stop” is selected in the sequence, processing is paused and it starts again when [Start] button is clicked.
Restarting step number is shown in the “Start Step” box. When finishing the process until the end of sequence, “Start

Step” will return to “1”.

The sequence can be started from any step by writing the step number to the “Start Step” box.
Write “1” to the “Start Step” box and click [Start] button, when restarting the process from the beginning.

<KM104501> 2010/11
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4. [Sequence(File)]: Sequence Setting File Dialog Box

Click [Sequence(File)] button to open sequence setting file dialog box.
Those files saved in the “Sequence setting dialog” can be applied in this dialog.

Sequence by *aks file x|
Sequence File Start ALL
Cipen Start
Qpen =tart
Qpen Start
Cpen =tart
Qpen =tart
Cipen Start
Help
Open =tart
Save
Open =tart
Open
Cipen Start
Open Start Cloge

Figure 12. [Sequence(File)] Window

[Open (left)]: Opening a sequence setting file (*.aks).
[Start]: Executing the sequence setting.
[Start All]: Executing all sequence settings.

Sequences are executed in descending order.

[Help]: Pop up the help window.

[Save]: Saving sequence setting file assignment. The file name is “*.mas”.
[Open(right)]: Opening a saved sequence setting file assignment “*. mas”.
[Close]: Closing the dialog box and finish the process.

*QOperating Suggestions
(1) Those files saved by [Save] button and opened by [Open] button on the right of the dialog “*.mas” should be
stored in the same folder.
(2) When “Stop” is selected in the sequence the process will be paused and a pop-up message will appear. Click “OK”

to continue the process.
akdotrl

1 } Stop : Segence MNo=4
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REVISION HISTORY I

Date Manual Board Reason Page Contents
(yy/mm/dd) Revision Revision
10/11/05 KM104500 0 First Edition
10/11/26 KM104501 0 6 Figure.4 add
10/11/26 KM104501 0 8 Figure.6 change
10/11/26 KM104501 0 12 Figure.8 change

IMPORTANT NOTICE

® These products and their specifications are subject to change without notice.
When you consider any use or application of these products, please make inquiries the sales office of Asahi Kasei
Microdevices Corporation (AKM) or authorized distributors as to current status of the products.
® Descriptions of external circuits, application circuits, software and other related information contained in this
document are provided only to illustrate the operation and application examples of the semiconductor products. You
are fully responsible for the incorporation of these external circuits, application circuits, software and other related
information in the design of your equipments. AKM assumes no responsibility for any losses incurred by you or third
parties arising from the use of these information herein. AKM assumes no liability for infringement of any patent,
intellectual property, or other rights in the application or use of such information contained herein.
® Any export of these products, or devices or systems containing them, may require an export license or other official
approval under the law and regulations of the country of export pertaining to customs and tariffs, currency exchange,
or strategic materials.
® AKM products are neither intended nor authorized for use as critical componentsyotety in any safety, life support, or
other hazard related device or systemyete2), and AKM assumes no responsibility for such use, except for the use
approved with the express written consent by Representative Director of AKM. As used here:
Note1) A critical component is one whose failure to function or perform may reasonably be expected to result,
whether directly or indirectly, in the loss of the safety or effectiveness of the device or system containing it, and
which must therefore meet very high standards of performance and reliability.
Note2) A hazard related device or system is one designed or intended for life support or maintenance of safety
or for applications in medicine, aerospace, nuclear energy, or other fields, in which its failure to function or
perform may reasonably be expected to result in loss of life or in significant injury or damage to person or
property.
® [t is the responsibility of the buyer or distributor of AKM products, who distributes, disposes of, or otherwise places
the product with a third party, to notify such third party in advance of the above content and conditions, and the buyer
or distributor agrees to assume any and all responsibility and liability for and hold AKM harmless from any and all
claims arising from the use of said product in the absence of such notification.

<KM104501> 2010/11
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