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eKM8065
USB and PS/2 Mouse Controller

1 General Description

The eKM8065 is a Mouse Controller designed to control both USB and PS/2 Mouse
device with 2-wire SPI (SCK and SDIO) interface sensor.

This Mouse Controller can auto detect whether in USB or PS/2 mode, and supports 3D
3K with enhanced wheel (horizontal scrolling) mouse.

2 Features

m  Operating voltage: 4.4V ~ 5.2V

m  Compatible with Universal Serial Bus Specification, version 1.1
m  Compatible with USB HID Specification, version 1.11

m  Compatible with Microsoft 3D PS/2 mouse

m  Auto-detecting PS/2 port or USB port

m  External 6 MHz ceramic resonator for system clock

m  Supports mechanical Z/2 Z-axis input

m  Supports OM10 and ADNS-2051 optical sensor

m  Support USB 16-bit XY data for high speed motion

m  DPI switch type:
o Button switch
« Slide switch

m  Dynamic DPI switch:
e USB supports 800,1600 DPI
o PS/2 supports 400, 800 DPI

m  Applications:
« 3D, 3 Buttons USB and PS/2 Combo Mouse
« 3D, 3 Buttons with enhanced wheel USB and PS/2 Combo Mouse

m  Enhanced wheel function:

« USB horizontal scrolling enabled by default in Windows Vista operating
system.

« USB and PS/2 horizontal scrolling enabled by ELAN enhanced wheel mouse
S/W in Windows XP and Windows 2000 operating system.

m  20-pin package (eKM8065C) has additional DPI LED display

m  Package:
o 18-pin PDIP (300 mil) eKM8065BP
e 18-pin SOP (300 mil) eKM8065BM
e 20-pin PDIP (300 mil) eKM8065CP
e 20-pin SOP (300 mil) eKM8065CM

Product Specification (V1.1) 02.12.2009 o1
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3 Pin Assignment

= eKM8065B (18-Pin)

cpl | |1 A 4 18| | =1
LKEY | |2 17, | 22
RKEY | |3 16 | zx_L
MKEY | |4 9 15/ | PD/M_SEL
scLk [ |5 § 14| | spio
ZX_RBTN_SWT | |6 g 13 | D+/CLK
vss | |7 12| | D-/DATA
v33 | |8 11| | vbD
oscl | |9 100 | osco

Figure 3-1 eKM8065B (18-Pin) Pin Assignment

= eKMB8065C (20-Pin)

cPl | |1 v 20 | z1
LKEY | |2 19 | z2
RKEY | |3 18 | zx_L
MKEY | |4 o 17| | PD/M_SEL
SCLK [ |5 % 16 | spbio
ZX_R/BTN_SWT [ |6 % 15| | LED
vss [ |7 14| | D+/CLK
vss | |8 13| | D-/DATA
v33 | |9 12| | vbD
oscl [ |10 11 | osco

Figure 3-2 eKM8065C (20-Pin) Pin Assignment

20 Product Specification (V1.1) 02.12.2009
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eKM8065
USB and PS/2 Mouse Controller

4 Pin Description

m  eKMB8065B (18-Pin)
Pin ‘ Symbol | 1/0 ‘ Function ‘
DPI select pin. Input port with internal 200 KQ pulled high to
V3.3V.
To select BTN DPI switch type, press this button to change the
1 CPI I DPI.
To select Slide DPI switch type
USB : detect low for 800 DPI, detect high for 1600 DPI.
PS/2 : detect low for 400 DPI, detect high for 800 DPI.
5 L | Left Key Input. Input port with internal 200 KQ puledl high to
V3.3V.
Right Key Input. Input port with internal 200 KQ pulled high to
3 R |
V3.3V.
Middle Key Input. Input port with internal 200 KQ pulled high to
4 M |
V3.3V.
Serial port clock output, while eKM8065 transmits data to OM10.
5 SCLK 1/0 Serial port clock internal 200K resistor pulled high to V3.3V, while
eKM8065 is idle.
Input port with internal 200 KQ pulled high to V3.3V.
To select 3D 3-Key with enhanced wheel mode, the DPI switch
type is fixed on BTN DPI switch type.
3D 3-Key with enhanced wheel mode : horizontal scrolling right
5 ZX_ R/ | Key Input
BTN_SWT To select 3D 3-Key mode, this pin is also use for DPI switch type
selection.
While in power on, this pin detects DPI switch type.
This pin is connected to VSS for BTN DPI switch type.
This pin is open or connected to V3.3V for Slide DPI switch type.
7 VSS - GND
8 V3.3V o 3'3_\/ DC voltage output from internal regulator. This pin has to be
tied to a 4.7 uF capacitor.
9 OSClI I 6 MHz ceramic resonator input.
10 OSsCco 110 Return path for 6 MHz ceramic resonator.

Product Specification (V1.1) 02.12.2009
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eKM8065

USB and PS/2 Mouse Controller

Pin Symbol 1/O

Function

11 VDD - 5V Power supply
12 | D-/DATA | /O USB D- or PS/2 Data
13 D+/CLK I/0 USB D+ or PS/2 CLK
14 SDIO 1/0 Serial port data I/O
This pin is an internal 200 KQ pulled high to V3.3V. ltis used
for mouse mode selection.
This pin connects an external 100 KQ to V3.3V for 3D 3-Key
mode.
15 PD/ I/0 o .
M_SEL This pin connects an external 1 MQ to VSS for 3D 3-Key with
enhanced wheel mode.
Set output high to power down the sensor or output low to
activate the sensor.
Input port with internal 200 KQ pulled high to V3.3V.
Key function :
16 ZX_L ' 3D 3-Key mode : this pin connects to V3.3V
3D 3-Key with enhanced wheel mode : horizontal scrolling left
Key Input
Z axis Input 2. Input port with internal 200 KQ pulled high to
17 z2 I
V3.3V.
Z axis Input 1. Input port with internal 200 KQ pulled high to
18 Z1 I V3.3V

Product Specification (V1.1) 02.12.2009
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m eKMB8065C (20-Pin)
Pin Symbol 1/O Function
DPI select pin. Input port with internal 200 KQ pulled high to
V3.3V.
To select BTN DPI switch type, press this button to change the
1 CPI | DPI.
To select Slide DPI switch type
USB : detect low for 800 DPI, detect high for 1600 DPI.
PS/2 : detect low for 400 DPI, detect high for 800 DPI.
Left Key Input. Input port with internal 200 KQ puled! high to
2 L |
V3.3V.
Right Key Input. Input port with internal 200 KQ pulled high to
3 R I
V3.3V.
Middle Key Input. Input port with internal 200 KQ pulled high to
4 M I
V3.3V.
Serial port clock output, while eKM8065 transmits data to OM10.
5 SCLK I/0 Serial port clock internal 200K resistor pulled high to V3.3V, while
eKMB8065 is idle.
Input port with internal 200 KQ pulled high to V3.3V.
To select 3D 3-Key with enhanced wheel mode, the DPI switch
type is fixed on BTN DPI switch type.
3D 3Key with enhanced wheel mode : horizontal scrolling right
5 ZX_R/ | Key Input
BTN_SWT To select 3D 3-Key mode, this pin is also use for DPI switch type
selection.
While in power on, this pin detects DPI switch type.
This pin is connected to VSS for BTN DPI switch type.
This pin is open or connected to V3.3V for Slide DPI switch type.
7 VSS - GND
8 VSS - GND
9 V3.3V o 3.3_V DC voltage output from internal regulator. This pin has to be
tied to a 4.7 uF capacitor.
10 OSClI | 6 MHz ceramic resonator input.
11 OSCO 110 Return path for 6 MHz ceramic resonator.

Product Specification (V1.1) 02.12.2009
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Pin ‘ Symbol | /0 ‘

Function

12 VDD - 5V Power supply
13 | D-/DATA | /O USB D- or PS/2 Data
14 D+/CLK I/0 USB D+ or PS/2 CLK
DPI LED display pin.
USB :
LED off : 800 DPI (power-on default)
15 LED (0] LED on : 1600 DPI (double by F/W)
PS/2 :
LED off : 400 DPI (power-on default)
LED on : 800 DPI (double by F/W)
16 SDIO /0 Serial port data I/O
This pin is an internal 200 KQ pulled high to V3.3V. Itis used
for mouse mode selection.
This pin connects an external 100 KQ to V3.3V for 3D 3-Key
mode.
17 |PD/M_SEL| /O o )
- This pin connects an external 1 MQ to VSS for 3D 3-Key with
enhanced wheel mode.
Set output high to power down the sensor or output low to
activate the sensor.
Input port with internal 200 KQ pulled high to V3.3V.
Key function :
18 ZX_L ' 3D 3-Key mode : this pin connects to V3.3V
3D 3-Key with enhanced wheel mode : horizontal scrolling left
Key Input
Z axis Input 2. Input port with internal 200 KQ pulled high to
19 z2 I
V3.3V.
20 71 | Z axis Input 1. Input port with internal 200 KQ pulled high to

V3.3V.

Product Specification (V1.1) 02.12.2009
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5 Functional Description

CPIS
SCLK <€ <«—>» X-Counter <—|—>
SDIO <> Ir‘?‘ti’r‘fsa%; Data
<«—» Y-Counter «—» Process
PD <> <
A
A
Z1l <> 7 <«—» Z-Counter ReB-I;gtler
72 «—> g
A

Y

A

USB Protocol
Controller

Y

y

PS/2 Protocol

A

Y

A

Controller

1

Multiplexer

A

Data [«—» D+/CLK
/0 (&> D-/DATA

A A

LMRPN
Y A A 4
1 i 1 1 i Mode Selector Dgtegt
Circuit
LMR PN
Figure 5-1 eKM8065 Functional Block Diagram
Zi2 COUHNTING
Z1
Z2
| +1 | +1 | | -1 -1 |

Figure 5-2 Quadrature Signal Timing Diagram
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m  PS/2 Functional Description

e PS/2 Mouse Command Description

Hex Code | Command ‘ eKM8065 Echo Code
FF Reset FA,AA,00
FE Resend XX, (XX, XX)
F6 Set Default FA
F5 Disable FA
F4 Enable FA
F3,XX Set Sampling Rate FA,FA
F2 Read Device Type FA,00
FO Set Remote Mode FA
EE Set Wrap Mode FA
EC Reset Wrap Mode FA
EB Read Data FA, XX, XX, XX
EA Set Stream Mode FA
E9 Status Request FA, XX, XX, XX
E8, XX Set Resolution FA,FA
E7 Set Autospeed FA
E6 Reset Autospeed FA

e Microsoft 3D 3-Key PS/2 scrolling mouse

(A) Entering procedure: Except in WRAP mode, while the eKM8065 received
the following consecutive commands.

i. F3 C8 ---- set sampling rate at 200/sec
ii. F3 64 ---- set sampling rate at 100/sec

iii. F3 50 ---- set sampling rate at 80/sec

(B) Operating in PS/2 3D 3-Key scrolling mode:
a. All of the commands in legacy mode are still valid.

b. The ID code of the read device type command (F2) will change from
IIOOII to Il03II.

c. Data report will be four bytes format.

8e Product Specification (V1.1) 02.12.2009
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eKM8065
= USB and PS/2 Mouse Controller

[ 3D 3 Buttons Data Format ]

Byte Bit Description

1 0 Left button status; 1 = pressed
1 Right button status; 1 = pressed
2 Middle button status; 1 = pressed
3 Reserve to 1
4 X data sign; 1 = negative
5 Y data sign; 1 = negative
6 X data overflow; 1 = overflow
7 Y data overflow; 1 = overflow

2 0-7 X data (DO-D7)

3 0-7 Y data (DO-D7)

4 0-7 Z data (DO-D7)

e Microsoft 3D 3-Key PS/2 with enhanced wheel scrolling mouse

(A) Entering procedure: after eKM8065 enter scrolling mouse mode (Mouse
ID = 03), while eKM8065 received the following consecutive commands.
The eKM8065 will enter enhanced wheel mode, Mouse ID: 03).

i. F3C8 --—--—--- set sampling rate at 200/sec
ii. F3 50 ------- set sampling rate at 80/sec
iii. F3 28 ------- set sampling rate at 40/sec
iv. F3 C8 ------- set sampling rate at 200/sec
v. F3C8 ------- set sampling rate at 200/sec
vi. F3 3C ------- set sampling rate at 60/sec
vii. F3 64 ------ set sampling rate at 100/sec
Product Specification (V1.1) 02.12.2009 9
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(B) Operating PS/2 3D 3-Key enhanced wheel scrolling mode:
a. All of the commands in legacy mode are still valid.

b. The ID code of the read device type command (F2) will change from
"00" to "03".

c. Data report will be four bytes format:

[ 3D 3 Buttons Enhanced Wheel Data Format ]

Byte Bit Description

1 Left button status; 1 = pressed

Right button status; 1 = pressed

Middle button status; 1 = pressed

Reserve to 1

X data sign; 1 = negative

Y data sign; 1 = negative

X data overflow; 1 = overflow

N ||~ |W|IN |, |[O

Y data overflow; 1 = overflow
X data (DO-D7)
3 0-7 Y data (DO-D7)

Z data (D0-D7)
4 0-7 Or 0x41 when horizontal scrolling right key press

N
@
y

Or 0x7F when horizontal scrolling left key press

(C) Exiting Microsoft scrolling mode:
There are two ways to exit:
a. Power off
b. Reset command (FF)

e Z-axis Input Function
(A) The Z0-Z7 limit value is 7

(B) Z-axis counter accumulates the Z1, Z2 phase changed by movement.
This mode includes noise immunity.

(C) Z/2: 2 dots per count. The wheel should remain at Z1=0, Z2=0 or Z1=1,
Z2=1 Phase

10 e Product Specification (V1.1) 02.12.2009
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6 USB Functional Description

6.1 Device Descriptor

Offset‘ Field ‘ Size ‘ Description ‘ Value
0 bLength 1 The size of this descriptor is 18 bytes 0x12
1 bDescriptorType 1 DEVICE Descriptor Type 0x01
2 bedUSB 5 Dewpe complies with USB Specification 0x0110
Version 1.10
4 bDeviceCalss 1 !Each |ntfarface specifies its own class 0x00
information
5 bDeviceSubClass 1 !Each |nt§rface specifies its own sub class 0x00
information
6 bDeviceProtocol 1 No protocol on the device basis 0x00
7 bMaxPacketSize0 1 Maximum packet size for endpoint zero is 8 | 0x08
8 idvendor 2 The Vendor ID is 0x04F3 0x04F3
_ The Product ID is _ 0x0217 /
10 | idProduct 2 0x0217(3D3K)/0x0222(3D3K with enhanced
0x0222
wheel)
12 | bcdDevice 2 The device release number is 0x6510 0x6510
14 | iManufacturer 1 The d_e\_/lce does not have the string descriptor 0x00
describing the manufacturer
. . *1 . .
15 | iProduct 1 The index of the string = descriptor describing 0X02
the product is “2”
16 | iserialNumber 1 The devpe does not h.ave the string descriptor 0x00
that describes the serial number
17 | bNumConfigurations 1 The device uses “1” as possible configuration | 0x01

" Product String: “USB Mouse”

Product Specification (V1.1) 02.12.2009 o11
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6.2 Configuration Descriptor

Offset Field Size Description Value
0 bLength 1 | The size of this descriptor is 9 bytes 0x09
1 bDescritorType 1 CONFIGURATION Descriptor Type 0x02

The total length of data for this
configuration is 34 bytes. This includes the
2 TotalL h 2 ' . 22
wotalLengt combined length of all the descriptors 0x00
returned.
4 bNumlinterfaces 1 | This configuration supports “1” interface 0x01
5 bConfigurationvalue 1 The .value. 1” should be used to select this 0x01
configuration.
6 iConfiguration 1 The d.eV|ce doe§ r?ot haye the .strlng. 0x00
descriptor describing this configuration.
Configuration characteristics:
. e Bit7: Reserved (settoone) 1
7 bmAttributes 1 . 0xAO0
¢ Bit 6: Self-powered 0
¢ Bit5: Remote Wake-up 1
Maximum power consumption of the
8 MaxPower 1 device under this configuration is 100 mA 0x32
6.3 Interface Descriptor

Offset ‘ Field ‘ Size ‘ Description ‘ Value ‘
0 bLength 1 | The size of this descriptor is 9 bytes 0x09
1 bDescriptorType 1 | INTERFACE Descriptor Type 0x04
2 binterfaceNumber 1 | The number of this interface is “0” 0x00
3 bAlternateSetting 1 The. value us.eq to selecF aI] iilternate 0x00

setting for this interface is “0
4 bNumEndpoints 1 The numt_)e: Of endpomts used b_y this 0x01
interface is “1” (excluding endpoint zero)
binterfaceClass The interface implements HID class 0x03
binterfaceSubClass The subclass code is 0x01 0x01
binterfaceProtocol The protocol code is 0x02 0x02
8 iInterface 1 The d.eV|ce doeg r?ot ha.ve. the string 0x00
descriptor describing this interface

12 ¢
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6.4 Human Interface Device (HID) Descriptor

Offset Field Size Description Value
0 bLength 1 The size of this descriptor is 9 bytes 0x09
1 bDescriptorType 1 HID Descriptor Type 0x21
5 bedHID 5 DeV|'ce compliant to the HID specification 0x0111
version 1.11
4 bCountryCode 1 The country code is 0x00 0x00
5 bNumbDescriptors 1 The number of class descriptor is “1” 0x01
6 bDescriptorType 1 The class descriptor is Report descriptor | 0x22
The total size of the class descriptor is 64 0X0040 /
7 wDescriptorlength 2 bytes (3D 3K) / 71 bytes (3D 3K with
0x0047
enhanced wheel)
6.5 Endpoint Descriptor
Offset ‘ Field ‘ Size ‘ Description ‘ Value
0 bLength 1 | The size of this descriptor is 7 bytes 0x07
1 bDescriptorType 1 ENDPOINT Descriptor Type 0x05
2 bEndpointAddress 1 This is gn IN endpoint with address 0x81
(endpoint number) 1
Types of attributes:
. e Transfer : Interrupt
3 bmAttributes 1 0x03
e Sync . No Sync
e Usage : DataEP
Maximum packet size value for this
. endpoint is 6 bytes (3D3K) / 7 bytes (3D3K| 0x0006/
4 wMaxPackerSize 2 with enhanced wheel) (Bits 12-11: Addtl. | 0x0007
Transactions/frame)
binterval:10. The polling interval value is
6 binterval 1 binterval or 2**(bInterval-1) 0x0A
Product Specification (V1.1) 02.12.2009 * 13
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6.6 Report Descriptor

For 3D 3K Mouse

0x05
0x09
OxAl
0x09
0Xal
0x05
0x19
0x29
0x15
0x25
0x95
0x75
0x81
0x95
0x75
0x81
0x05
0x09
0x09
0x16
0x26
0x75
0x95
0x81
0x09
0x15
0x25
0x75
0x95
0x81
0xCO0
0xCO

0x01
0x02
0x01
0x01
0x00
0x09
0x01
0x03
0x00
0x01
0x03
0x01
0x02
0x05
0x01
0x03
0x01
0x30
0x31
0x8000
Ox7FFF
0x10
0x02
0x06
0x38
0x81
Ox7F
0x08
0x01
0x06

Usage Page (Generic Desktop Control)
Usage (Mouse)
Collection (Application)
Usage (Pointer)
Collection (Physical)
Usage Page (Button)
Usage Minimum (1)
Usage Maximum (3)
Logical Minimum (0)
Logical Maximum (1)
Report Count (3)
Report Size (1)
Input (DATA, VARIABLE, ABSOLUTE)
Report Count (5)
Report Size (1)
Input (CONSTANT)
Usage Page (Generic Desktop Control)
Usage (X)
Usage (Y)
Logical Minimum (-32767)
Logical Minimum (+32767)
Report Size (16)
Report Count (2)
Input (Data, Variable, Relative)
USAGE (WHEEL)
LOGICAL MINIMUM (-127)
LOGICAL MAXIMUM (+127)
REPORT SIZE (8)
REPORT COUNT (1)
INPUT (DATA, VARIABLE, RELATIVE)

End Collection

End Collection

14 ¢
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m  For 3D 3K with Enhanced Wheel Mouse

0x05
0x09
OxAl
0x09
0OXal
0x05
0x19
0x29
0x15
0x25
0x95
0x75
0x81
0x95
0x75
0x81
0x05
0x09
0x09
0x16
0x26
0x75
0x95
0x81
0x09
0x15
0x25
0x75
0x95
0x81
0x05
Ox0A
0x81
0xCO0
0xCO

0x01
0x02
0x01
0x01
0x00
0x09
0x01
0x03
0x00
0x01
0x03
0x01
0x02
0x05
0x01
0x03
0x01
0x30
0x31
0x8000
OX7FFF
0x10
0x02
0x06
0x38
0x81
Ox7F
0x08
0x01
0x06
0x0C
0x0238
0x06

Usage Page (Generic Desktop Control)
Usage (Mouse)
Collection (Application)
Usage (Pointer)
Collection (Physical)
Usage Page (Button)
Usage Minimum (1)
Usage Maximum (3)
Logical Minimum (0)
Logical Maximum (1)
Report Count (3)
Report Size (1)
Input (DATA, VARIABLE, ABSOLUTE)
Report Count (5)
Report Size (1)
Input (CONSTANT)
Usage Page (Generic Desktop Control)
Usage (X)
Usage (Y)
Logical Minimum (-32767)
Logical Minimum (+32767)
Report Size (16)
Report Count (2)
Input (Data, Variable, Relative)
USAGE (WHEEL)
LOGICAL MINIMUM (-127)
LOGICAL MAXIMUM (+127)
REPORT SIZE (8)
REPORT COUNT (1)
INPUT (DATA, VARIABLE, RELATIVE)
USAGE PAGE (CONSUMER)
USAGE (AC PAN)
INPUT (DATA, VARIABLE, RELATIVE)
End Collection

End Collection

Product Specification (V1.1) 02.12.2009
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e 15




eKM8065 (720

USB and PS/2 Mouse Controller w

6.7 USB Mouse Report Data Type

m  BOOT Mode

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

‘ Bit 7 ‘ Bit 6 ‘ Bit 5 ‘ Bit 4 ‘ Bit 3 ‘ Bit 2 ‘ Bit 1 ‘ Bit 0

X-Movement Data

‘ Bit 7 ‘ Bit 6 ‘ Bit 5 ‘ Bit 4 ‘ Bit 3 ‘ Bit 2 ‘ Bit 1 ‘ Bit 0

Y-Movement Data

Bit 7 ‘ Bit 6 | Bit 5 | Bit 4 ‘ Bit 3 ‘ Bit 2 ‘ Bit 1 | Bit 0

o o | o 0o 0o v R | L |

Bit 7 ‘ Bit 6 | Bit 5 | Bit 4 ‘ Bit 3 ‘ Bit 2 ‘ Bit 1 | Bit 0

X-Movement Data Low Byte

Bit 7 ‘ Bit 6 | Bit 5 | Bit 4 ‘ Bit 3 ‘ Bit 2 ‘ Bit 1 | Bit 0

X-Movement Data High Byte

Bit 7 ‘ Bit 6 | Bit 5 | Bit 4 ‘ Bit 3 ‘ Bit 2 ‘ Bit 1 | Bit 0

Y-Movement Data Low Byte

Bit 7 ‘ Bit 6 | Bit 5 | Bit 4 ‘ Bit 3 ‘ Bit 2 ‘ Bit 1 | Bit 0

Y-Movement Data High Byte

Bit 7 ‘ Bit 6 | Bit 5 | Bit 4 ‘ Bit 3 ‘ Bit 2 ‘ Bit 1 | Bit 0

Z-Movement Data

16 e Product Specification (V1.1) 02.12.2009
(This specification is subject to change without further notice)



(790 eKM8065

w USB and PS/2 Mouse Controller

m 3D 3K with Enhanced Wheel

Bit 7 | Bit 6 ‘ Bit 5 ’ Bit 4 ‘ Bit 3 ‘ Bit 2 Bit 1 ‘ Bit 0

|
o o o o o | v R | L

Bit 7 | Bit 6 ‘ Bit 5 ’ Bit 4 ‘ Bit 3 ‘ Bit 2 ‘ Bit1 ‘ Bit 0

X-Movement Data Low Byte

Bit 7 | Bit 6 ‘ Bit 5 ’ Bit 4 ‘ Bit 3 ‘ Bit 2 ‘ Bit 1 ‘ Bit 0

X-Movement Data High Byte

Bit 7 | Bit 6 ‘ Bit 5 ’ Bit 4 ‘ Bit 3 ‘ Bit 2 ‘ Bit1 ‘ Bit 0

Bit 7 | Bit 6 ‘ Bit 5 ’ Bit 4 ‘ Bit 3 ‘ Bit 2 ‘ Bit 1 ‘ Bit 0
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
Z-Movement Data

Bit 7 | Bit 6 ‘ Bit 5 ’ Bit 4 ‘ Bit 3 ‘ Bit 2 ‘ Bit 1 ‘ Bit 0

AC_PAN
7 Absolute Maximum Rating
Symbol ‘ Min. ‘ Max. ’ Unit
Temperature under bias 0 70 °C
Storage temperature —65 150 °C
Input voltage -0.5 6.0 \%
Output voltage -0.5 6.0 \%
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8 Electrical Characteristics

Test Condition: T = 25°C, VDD=5.0V, VSS=0V

Parameters

‘ REMES

Operating voltage VDD 4.5 5.0 5.5 \% -
Operating Currgnt 1oP i i 10 mA i
(Normal operation)
Operating Current
I d - - 200 A -
(Suspend) stspen W
Operating Current
Isl - - 1 A -
(Sleep mode) sieep 00 K
Output voltage of 3.3V Vreg 30 33 36 Vv i
regulator
L, M, R, P, N input high VIH 20 ) i Y i
voltage
L, M, R, P,N input low VIL i ) 08 Y i
voltage
L, M R, internal pull high Rmi _30% 170 +30% KO i
resistor
L, M, R, debounce time Tb 17 - - ms See Figure
8-1a below
. . See Figure
Z- T 1 - -
axis debounce time z ms 8-1b below

BTM

| ™ |

Figure 7-1a L, M, R, Debounce Time Timing Diagram

Z2

Z1

‘TZ‘TZ‘TZ‘TZ‘

Figure 7-1b Z-Axis Debounce Time Timing Diagram

18 ¢
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9 Pad List Information
9.1 eKM8065B Pad Diagram

DO
4 321 18171615

(0,0)
+
15 14 []
(16 X []
(17 8 9 101112 13[]
[

Figure 8-1 eKM8065B Pad Diagram

9.1.1 eKM8065B Pad Coordinates
Chip Size : 1520 x 2580 uM

Pad Number Pad Coordinate (X, Y)
1 CPI 196.5, 1176.7
2 L 91.5, 1176.7
3 R -13.5, 1176.7
4 M -118.5, 1176.7
5 SCLK -652.7, -785
6 ZX_R -652.7, -890
7 VSS -652.7, -997.5
8 V3.3 -304.45, -1182.6
9 OSCl 44.3,-1182.6
10 0SCO 149.3, -1182.6
11 VDD 256.9, -1182.6
12 D_MNS 364.4,-1182.6
13 D_PLUS 647.3,-1015.8

NC 647.3,-901.6
14 SDIO 647.3, -796.6
15 PD 616.5, 1176.7
16 ZX_L 511.5,1176.7
17 z2 406.5, 1176.7
18 Z1 301.5, 1176.7
Product Specification (V1.1) 02.12.2009 19
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9.2 eKM8065C Pad Diagram

COEee
4321 20191817

(0,0)
+
(15 16 []
(16 15 []
18 9 10111213 1401
[] HEEN

Figure 8-2 eKM8065C Pad Diagram

9.2.1 eKM8065C Pad Coordinates
Chip Size : 1520*2580 UM

Pad Number Pad Name Pad Coordinate (X, Y)
1 CPI 196.5, 1176.7
2 L 91.5, 1176.7
3 R -13.5, 1176.7
4 M -118.5, 1176.7
5 SCLK -652.7, -785
6 ZX_R -652.7, -890
7
8 VSS -652.7,-997.5
9 V3.3 -304.45, -1182.6
10 OSClI 44.3, -1182.6
11 OSCO 149.3, -1182.6
12 VDD 256.9, -1182.6
13 D_MNS 364.4,-1182.6
14 D_PLUS 647.3,-1015.8
15 LED 647.3,-901.6
16 SDIO 647.3, -796.6
17 PD 616.5, 1176.7
18 ZX_L 511.5,1176.7
19 z2 406.5, 1176.7
20 Z1 301.5, 1176.7
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10 Application Circuits

m  eKMB065B Mechanical Z/2 3D 3-Key Application

Vbus
34—
SWT G| u1L
b3 N
Pl 1 cpl
- —>o0  o—2 Lkev RS
- - R
IgTM O CPIL +—O0 O—————— RKEY
- a
L | 5 o4 | mkev
5
SCIK sCIK
V33 g¢—0 5 13 ELED
ZXR  DHCLK b—=—Dr >
1f JPL select the V3.3 pin, - . -
the CPl pin nustselect SWT; vss  D/OATA—2 (B>
If JPL select the GND pin,
the Pl mystselet BTM - ca} } 8 . . Q
= N3904
3D mouse ms L
have this g
rsistanceR3)
V33,
m  eKMB8065B Mechanical Z/2 3D 3-Key with Enhanced Wheel
Vbus
uL
BTN .
—o o——L—cpl 2 |—18 /o—1 -
L 5 o—e2 | L key 2 " o—1
0 o—2 1 RKkey x| —8 5 o
L& o—2 | mKey PD —12
CIK 5 | scik spio —4 = M)
— 6 13 N
—0 o— L 1 7xrR DHOKI—E— (B> w
7 _lvss DDATAl—2— (B> . s
cs)l . 8 | \as Voo 1 ROSCB  GND o
; 7
G 9 oscl osco —L2 ROSCA XY_LED 2N3904
VoD SCLK
EKMB0GSB 4 | -
D Caamic mona] cE 7
V33 M 0.1uf 10uF somser o, | OM10B L
have this L g
ca ==c5 1Mohm co<C10
resistanceR
8pF 8pF ristane 0.1uf 10uF
= V33
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m  eKMB065C Mechanical Z/2 3D 3-Key Application

3.3 4——0 LED? on : 1600dpi(USB)/ 800dpiPS/2) RS
—o— LED? off: 800dpi(USBY4000pi(PS2)
W uL
bl .
cPl 1 cp n|—2 7 o -
L —_— i
= —o © 2 LKEY /3 19 o
b s 3 lRkey  zxL—& >V33
™ = -
o 4 17
L —0  o—e—4 | MKeY PD
SCIK 5 | scik spio |—28 = TS
V33<4—0 . 1 -
ZXR LD
If JPL select the V3.3 pin, pL B " o
the CPIpin nustselect ST, VSS  DHCLK B+ a
If JPL select the GND pin . -
the CPIpin nustselect BTM VSS  D/DATA b QL
ca) & a3 vop |—12 s 2N3904
4.7ul 10 oscl 0SCO 11
EKMB065C Cl C7
0.1ul 10uf
3Dmowems {0 L
have this g
rsistancaR3) 10K oM
V33
3
m eKM8065C Mechanical zZ/2 3D 3-Key with Enhanced Wheel
Vbus
LED? on : 1600dpi(USB)/ B00dpiSH:
w LED? off: 800dpi(USBY400dpi PS/2)
BTN .
—o o——L—cpl 21 |—20 -7 o— -
D P
o5 o—2 | Lkey 2 |22 — o
e 3 18 —
—0 o——2— RKEY XL 3 o
D 4 17
o5 o—4 | MKeY PD
SEIR }——2>— scik spio :|—-16 SDio M
— 6 B2 i) 15 N
4 D2 w
T _{vss ek —i LGRS g . .
5 - ROSCB  GND "
VSS  D/DATA &JDATA . Q
< Jstieg S\, 9 les  vop 12 RN REE 2Ll N304
[Vss Al :
4 s 4 - N VDD SCLK
35 { D+ » & 0sClI 0sCco a
2 oS PD so
1 MB0G5C e N
100hm EKMB0GS! 4D
R1 mouse
UsB 0.1uf  10uH ADmose w OM10B L
=c1 ==c2 V33 M EsistanceR3) ‘IMohi CI<C10 B
100F 22u] c4 c5 10 GND. 01uf 10uF
8pF 8pF
I —
3 V33
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