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1. General Description

The MX84521 is a Mouse Controller designed to control both USB & PS/2 Optical Mouse device.This
Mouse Controller can auto detect USB or PS/2 mode, and supports three axes X,Y, Z, and three

buttons L, R, M in both USB and PS/2 mode.lt is a true crystal-less and ultra low cost BOM solution.

2. Features

eUniversal Serial Bus Specification, version 1.0

eUSB HID Specification, version 1.11

eUSB-IF certification pending

eWHQL certificated

e Auto-detecting PS/2 port or USB port

eCompatible with Microsoft 3D PS/2 mouse

eSupports 3D (X, Y, Z) 3-Key (L, R, M) input

eSupports Z/2 Z-axis input type

eSupports Agilent HDNS- 2610 & 2620 &5020 Optical Mouse Sensor
eSupports PXI PAN3101&PAN3102 Optical Mouse Sensor

eFirmware simulates 800DPI for 2610/2620 Optical Sensor

3. Pin Assignment

VDD glo |7 0SCo
V33 ¢ L DPIS
1 ] L TEST
2 L sDIo
CLK o b SCLK
DATA © | 0 KL
Sensor_CTL ¢ | 0 KM
eno 1 YL KR
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Pin No. Symbol /10 Function
1 VDD 5V Power Input
> V33 3.3V DC vol’gage output from in_ternal regulator. This pi
n has tobe tied to a 104 capacitor
3 Z1 I Z axis Input 1
4 Z2 I Z axis Input 1
CLK /O | USB D+ or PS/2 CLK I/O
6 DATA | /O | USB D- or PS/2 Data I/O
7 Sensor_CTL (0] Sensor power control
8 GND GND
9 KR I Right key input
10 KM I Middle key input
11 KL I Left key input
12 SCLK I/0 Serial Clock to sensor IC SCLK
13 SDIO I/0 Serial Data from Agilent sensor IC SDIO
14 TEST2 I Test for chip
15 DPIS I CPI select pin
16 0SCO 0 Osco for sensor

4. Function Description

F Y
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4.1 PS/2 Function Description PS/2 Mouse Commands Description

Hex Code Command MX84521 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 Set Resolution FAFA
E7 Set Autospeed FA
Byte | Bit Description
1 0 Left button status; 1 = pressed
1 Right buttson status; 1 = pressed
2 Middle button status; 1 = pressed
3 Reserve, set 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 (D0-D7)
3 0-7 Y data (D0-D7)
4 0-7 Z data (D0-D7)

(A) The Z0-Z7 limit value is 7

(B) Z-axis counter accumulates the Z1, Z2 phase changed by movement.

immunity.

(C) Z/2: 2 dot per count.

The wheel should stay at Z1=0, Z2=0 or Z1=1, Z2=1

Phase

This mode includes noise
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Z1

Z2

Z axis COUNTING

+1

+ | -1 | -1 |

Quadrature Output Croszsed ¥Width Limit

Z1

z2

[Tl T T T

Tl T T[T

4.2 USB Function Description

4.2.1 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 bcdUSB 2 I?evice cc_)mplies with the USB specifica 0x0110
tion Version 1.10
4 bDeviceCalss y Each m_terface specifies its own class i 0x00
nformation
5 bDeviceSubClass| 1 Each_ mterfa_ce specifies its own sub cl 0x00
ass information
6 bDeviceProtocol | 1 No protocols on the device basis 0x00
7 8MaxPacketSize 1 I\/iI:xiiamum packet size for endpoint zero 0x08
8 idVendor 2 The Vendor ID is 0x01c4F Ox1c4F
10 idProduct 2 The Product ID is 0x0003 0x0003
12 bcdDevice 2 The device release number is 0x0110 | 0x0110
. The device does not have the string*1
14 iManufacturer 1 descriptor describing the manufacturer 0x01
. The index of the string*1 descriptor de
15 iProduct 1 scribing the product is “2” 0x02
The device does not have the string*1
16 iSerialNumber 1 descriptor that describes the serial num|[ 0x00
ber
17 bNumConfigurati y The_ device uses “1” as possible config 0x01
ons uration
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4.2.2 Configuration Descriptor

Offset Field Size Description Value
0 bLength 1 'Sl'he size of this descriptor is 9 byte 0x09
1 bDescritorType 1 Configuration Descriptor Type 0x02
The total length of data for this con
figuration is 34. This includes the ¢
2 wTotall.ength 2 ombined length of all the descriptors| 0x0022
returned.
4 bNumInterfaces 1 zgles configuration supports “1” interf 0x01
bConfigurationVal The value “1” should be used to sel
5 1 ; , . 0x01
ue ect this configuration.
The device does not have the string
6 iConfiguration 1 descriptor describing this configuratii 0x00
on.
Configuration characteristics: « Bit 7:
. Reserved (set to 1) 1 « Bit 6: Self-
7 bmAttributes 1 powered 0 « Bit 5: Remote W| OXAO
ake-up 1
Maximum power consumption of the
8 MaxPower 1 device under this configuration is 9| 0x31
8mA
4.2.3 Interface Descriptor
Offset Field Size Description Value
0 bLength 1 'sl'he size of this descriptor is 9 byte 0x09
1 bDescriptorType 1 Interface Descriptor Type 0x04
2 binterfaceNumber | 1 The number of this interface is “0”. [ 0x00
. The value used to select alternate
3 bAlternateSetting 1 setting for this interface is “0". 0x00
The number of endpoints used by t
4 bNumEndpoints 1 his interface is “1” (excluding Endpo| 0x01
int 0).
5 binterfaceClass 1 The interface implements HID class.| 0x03
6 binterfaceSubClass| 1 The subclass code is 0x01. 0x01
7 binterfaceProtocol | 1 The protocol code is 0x02. 0x02
The device does not have the strin
8 ilnterface 1 g descriptor describing this interfac] 0x00
e.
4.2.4 Human Interface Device (HID) Descriptor
Offset Field Size Description Value
0 bLength 1 l’he size of this descriptor is 9 byte 0x09
1 bDescriptorType 1 HID Descriptor Type 0x21
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Offset Field Size Description Value
2 bedHID 2 D_ewce co_mpllant to the HID specific 0x0110
ation version 1.10.
4 bCountryCode 1 The country code is 0x00. 0x00
5 bNumDescriptors 1 "‘I'1t1e number of class descriptors is 0x01
6 bDescriptorType 1 i'IF')Tsr class descriptor is Report descr 0x22
7 wDescriptorlength | 2 ;I'r:: ;Ztal size of the class descripto 0x0032
4.2.5 Endpoint Descriptor
Offset Field Size Description Value
bLength 1 The size of this descriptor is 7 bytes| 0x07
1 bDescriptorType 1 Endpoint Descriptor Type 0x05
2 bEndpointAddress | 1 This is an IN endpoint with address 0x81
(endpoint number) 1
Types of attributes: < Transfer: Interr|
3 bmAttributes 1 ‘é‘l’j * Sync: No Sync - Usage: Data | 5,3
Maximum packet size value for this 0x000
4 wMaxPackerSize | 2 endpoint is 0x4 (Bits 12-11: Addtl. T 4
ansactions/frame)
binterval:10. The polling interval valu
6 binterval ! e is binterval or 2**(bInterval-1) 0x0A
4.2.6 Report Descriptor
0x05 0x01 Usage Page (Generic Desktop Control)
0x09 0x02 Usage (Mouse)
OxA1 0x01 Collection (Application)
0x09 0x01 Usage (Pointer)
OxA1 0x00 Collection (Linked)
0x05 0x09 Usage Page (Button)
0x19 0x01 Usage Minimum (1)
0x29 0x03 Usage Maximum (3)
0x15 0x00 Logical Minimum (0)
0x25 0x01 Logical Maximum (1)
0x95 0x03 Report Count (3)
0x75 0x01 Report Size (1)
0x81 0x02 Input (DATA, VARIABLE, ABSOLUTE)
0x95 0x05 Report Count (5)
0x81 0x03 Input (Constant)
0x05 0x01 Usage Page (Generic Desktop Control)
0x09 0x30 Usage (X)
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0x09 0x31 Usage (Y)
0x09 0x38 Usage (Wheel)
0x15 0x81 Logical Minimum (-128)
0x25 Ox7F Logical Maximum (127)
0x75 0x08 Report Size (8)
0x95 0x03 Report Count (3)
0x81 0x06 Input (Data, Variable, Relative)
0xCO0 End Collection
0xCO End Collection

4.2.7 USB Mouse Report Data Type

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
Byte 1
0 0 0 0 0 M R L
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
Byte 2
X-Movement Data
Bit 7 Bit 6 Bit 5 Bit 4 | Bit 3 Bit 2 Bit 1 Bit O
Byte 3
Y-Movement Data
Bit 7 Bit 6 Bit 5 Bit 4 | Bit 3 Bit 2 Bit 1 Bit O
Byte 4
Z-Movement Data

5. Absolute Maximum Rating

Symbol Min. Max. Unit
Temperature under bias 0 70 °C
Storage temperature —65 150 °C
Input voltage -0.5 6.0 \Y
Output voltage -0.5 6.0 \Y
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6. Electrical Characteristic

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

Parameters Sym. Min. Typ. Max. Unit
Operating voltage VDD 4.5 5.0 5.5 Vv
Operating Current (normal operation) IOP - - 10 mA
Operating Current (Sleep mode) Isleep - - 320 MA
Output voltage of 3.3V regulator Vreg 3.0 3.3 3.6 Vv
L, M, R, debounce time Tb 17 - - ms
Z-axis debounce time Tz 700 - - [V
7. Application Circuit
7.1 Application for ADNS-2610,ADNS-2620
Optomechanical Scroll
VDD
Mechanical Encoder
VDD
COM
A 5
TOPC I
Zl Il
WDDn CLE DATA -Cj']_:.‘-
MIXE45T1 B3
D J_LH-/ 16 250 = p— 100K R
st R KEE . L|DEE = .
Lowr T £ pETIpeny . ¥
aR 3_: z |, 15 3D ) 4 |30k -
- T ok 1z | 2CIE I_
TIATA " ]; KL e C4J_11T REFA S . B4 Q2
Taser CTL | 1 KM m— T . =" IE IWIH0E
P @D |, . = _l_— GHD cee v | 1
N 05 C_OUT 2
ADKE-I610' 2610
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7.2 Application for PAN3101

Optomec hanical Scroll

VD

Mechanical Encoder
%’ R3
K

cLod
10F 104
<+
ADE421 = .
— co = ) 43
\\_]?D 1 15 i;c — VDD ok
cl = L ——: e e = ;
Lo = o |- s ST - 3 [sp@ o
10 E o= H "
-4 Lz 13 S 4 |5CLE B
R - 12 SELE | 3
= REFA B4 n
DATA o P o . s =
——— T N il LED ==, masos
mvor I ] EM - 5 1K =
e | = T @D e 1
= e our [
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7.3 Application for PAN-3102
Optomechanical Scroll
VDD
Mechanical Enc oder
VDD %’ Rs
oM T
A B -
[ ol "
TQ PC
’.'ICD CLX DATA GXD
[
L
L
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— S
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" = W Yoo
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o T = i TEIT o 10 00T — =R o1
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7.4 Application for ADNS-5020

Optomechanical $croll

. VD
Mechanical Encoder
VLoD %RJ
COM F'E
a4 B u
| | o1l *
Z1 Z
TOBRC
;DD CIE DATA @D
T
=
R R
o oo
47F T 1M
ME M52 =
Ry - w Rl
[ Y ES) 7 SEIEE T pae -EDSE
Cﬂ: 13 - N 1 |smio HLME-EDED
e T ol e e Y E
L 1 Zl 4 13 EDID 8 |sCIE -
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DATA |« 11 5 = ciled REFA LED
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- - 4
il
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7.5 Application for machine ball mouse
Optomechanica Scroll
. VDD
Mechanical Encodar
VDD
VDD RS
T -
3
CoM RET Q
-
] S A
Dl
£ Z2 - .
- 21 -3
TOEBC
VDD CLE DATA GND
VDD
m RFT_T| @
ok L PRV
MEEB4521 ~ -
] ¥l p)
VDD 1_\“"/ 16 | esco Rl ¥
1 - V33 3 | _Dmis
g 2 15
10 [ L - TEST
Lod 2 14
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CLE | 13 L SCIE
o =
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8. Package

1524 TYP

L‘—— (.300 'ﬁ[’]’)iL

(060 TYP)
-~ Kk _
T
19.10+0.20 _
- (.752+ 008) - -
- =
vy A ra T . ]
BASE METAL “%___: PLATING
SECTION A-A
> O 6354020 MILLIMETERS INCHES
(250+.003) | piM | mIN | mAax | MIN | mAx
J | 0219 | 0.339 | 0086 | .0133

L J1 | 0.219 | 0.289 | .0086 | .0114
\_r‘ L|_|J LI_IJ |_|_|_| |_|_|_| I L|_‘ K 0.460 | 0.960 | .0181 | .0220

K1 | 0.450 | 0.510 | .0181 | .0201

9. Revision History

Version | Update date Revised Content Revised by | Confirmed by
V0.9 2006-9-27 | Original Sky Alan
V1.0 2007-12-6 Modify Function Description Apple Alan
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