eKM8021
Preliminary USB & PS/2 Mouse Controller

SPECIFICATION

1. General Description

The EKM8021 is an Mouse Controller designed to control both USB & PS/2 Mouse device.
This Mouse Controller can auto detect USB or PS/2 mode, and supports X,Y,Z three axes, and
three buttons under both USB and PS2 mode. {\

2. Features

— Universal Serial Bus Specification, version 1.1
— USB HID Specification, version 1.1
— Auto-detecting PS/2 port or USB port.
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3. Applications

B USB & PS/2 3D 3Key Mouse

B USB & PS/2 3D 3Key Optical Mouse

4. Pin Configuration

z1ja 18] x1
2|2 17] X2
L Key]3 160 Y
R Keyp4 Y2
M Key |5 ﬁ IR
vss|e 13|§NCL
vss|7 12} opata
v3.3]8 1}VDD
oscl|9 }s (o}
& \E’>n)
% 18] x1
17] X2
Ke 3 16] Y1
15] Y2
sy l5 14 IR_C
6 13] D+/CLK
7 12} D-/Data
v3.3]8 11} vDD
oscl|9 10| 0SCO

eKM8021B (18-Pin)
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5. Pin Description
Symbol | I/O ‘ Pin ’ Function
OSClI I 9 6M Hz ceramic resonator input.
0OSCOo /0 10 Return path for 6-M Hz ceramic resonator. (
Vv o 8 3.3V DC voltage output from internal reg r. This pin has to be
33V tied toa 4.7y F capacitor.
X1 I 18 X axisInput 1 \
X2 [ 17 X axisInput 2 N/

L\
Y1 | 16 Y axisInput 1 < w
Y2 | 15 Y axisInput 2 \

71 | 1 Z axisInput 1 /\/
72 | 2 Z axisInput 2 \\ >

R | 4 | Right Keylnput

M | 5 | MiddieKey Input_

L [ 3 LQ Key ﬁ\
IR_C 1/0 14 {UR MM

D+/CLK | 1/0 13 MB\MMK 1/0
D-/DATA | 1/O ng USBBQr\PQ\é/Data 1/0

VDD - 11 Wlnput
VSS - 6,7 \GND/EKM8021ATypebothtwopinshouldtiredtoGND

;» : Floating Z/4: Ground This function only support by
Z_SEL Q\ S eKM8021B
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6. Function Description

X 1€ <«—» XCOUNR [«
X2+ X
Yle—» Y UB ROOCOILs
Y 2 «—> «—>» Y COUNR <—|—> Y «—>» CONTROL L E
DAK |
4_|—> PRCES S ~
Zle—>» Z <«—» ZCEOUNT ER y <«—» PS2 ROOCOL
Z 2 <> N CONTROL L E F'<1
B™ EGETER [« A 4 Y
A y MUL TPIL BEXR DAA <« D+CLK
| C+— | RC ] 7y | | Q&> DMDARK
L MR 1
A4 VY
1 i 1 MODE —> DE T ETC
SELE® CRCUI
L M R
Fig-1< Function b \CQ
6.1 PS/2 Mouse Function
PS/2 Mouse Comman
HexCode. |  Command EKM8021 echo code
FE Reset FA,AA,00
FE Resénd XX (XX, XX)
_F6 Default FA
F5 Discble FA
/ F4~ | /Enable FA
F3XX_| SetSamplingRate | FAFA
Q R2 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
ES Set Resolution FA,FA
E7 Set Autospeed FA
E6 Reset Autospeed FA
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Microsoft PS/2 scrolling mouse
(A) Entering procedure: Except in WRAP mode, while eKM8021 received the following
consecutive
command.
i. F3 C8 ---- set sampling rate 200/sec
ii. F3 64 ---- set sampling rate 100/sec
iii. F3 50 ---- set sampling rate 80/sec
(B) Operating:
a. All of the commands in legacy mode still be valid.

" to be"03".

00

b. The ID code of read device type command (F2)
c. Datareport will be four bytes format:

. Destription
L eft.button statis, 1 = pressed
“\Right buton-status; 1 = pressed
Middle button status; 1 = pressed
Reserve
"X datasign; 1 = negative
Y datasign; 1 = negative
X data overflow; 1 = overflow
Y dataoverflow; 1 = overflow
X data (DO-D7)
Y data (DO-D7)
Z data (D0-D7)

@
=

Byte
1

4

}-\z‘/i’\lg{ybwmréo

'\{

p. Reset command (FF).

Z-axis Input Function : The Z0-Z7 limit valueis+7
Z-axis counter accumulates the Z1, Z2 phase changed by movement. This mode includes
noise immunity.
Z/2 : 2 dot per count. The wheel should stay at Z1=0, Z2=0 or Z1=1, Z2=1 Phase
Z/4 : 4 dots per count. the wheel should stay at Z1=0, Z2=0 phase.
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6.2 USB Mouse Function Description
Each Descriptor in USB Mode.

Descriptor Type Bytel|Byte? | Byte3|Byted | Byte5|Byte6| Byte7 | Byte8
12 01 10 01 00 00 00 08
Device Descriptor 67 12 02 01 00 ) 01 02

00 01
09 02 22
32
09 04 00
00
09 21 10
00

00
00
00
N

Endpoint 07 | 05 }~81\ bs\ oélﬁ 00 | OA
=
N0D

Configuration Descriptor

Interface Descriptor

<
o1\

CS AR
m\

22 48

HID Descriptor

05 0% |\ 09 @ 01 05 09

15 00 25 01

19 0\1\ 2§\
81 | 02 95 | o1
<75 R QA\ \Q 03 05 01 09 01

HID Report Descriptor \i\ 00 \Q$ 30 09 31 15 81

25\ 71\@75 08 | 95 | 02 | 81 | 06

Cb\ 09./] 38 95 01 81 06 09
3;0\\15 00 25 01 75 01 95
01 B1 22 95 07 BL | o1 | Co

USB M ouém\gupe

\8}7\ Q\B@ Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
Byte0
\> 0> \8 0 0 0 M R L
itz Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
Bytel
X-AXIS
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
Byte2
Y-AXIS
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
Byte3
Z-AXIS
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7. ABSOLUTE MAXIMUM RATINGS

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 \
\

8. DC ELECTRICAL CHARACTERISTICS

Symbol Parameter Condition Min  Type Max Unit

3.3V Regulator

VRag Output voltage of 3.3v Regulator 3.3 3.6 \%
Vresett ~ LOW Power Reset detecting low Voltage - 2.3 \Y/
Vresett  LOW Power Reset detecting high Voltage - \Y

I Input Leakage Current for input pins - - 1 g A

AV Clock Input High Voltage 2.5 - - \Y/

ViLx Clock Input Low Voltage - - 10 V

VL 1.1 - \

Von brive = 5.0mMA 2.4 - - \

VoL Isink = 5.0mA - - 0.4 \%

The input pin  with
lpH internal pull-high resistor - 25 - M A
is connected to VSS
The input pin  with
IpL internal pull-low resistor - 330 - b A
is connected to V3.3.
USB Interface
Vou 2.8 - 3.6 Vv
VoL ) - - 0.3 \%
USB operation Mode

Vp Differential Input Sensitivity 0.2 - - Vv

Vewm Differential Input Command Mode Range 0.8 - 2.5 \%

Vse Single Ended Receiver Threshold 0.8 - 2.0 \

Cin Transceiver Capacitance - - 20 pF

uUsB tion Mod

Vre Output Voltage of Internal Regulator operation Mode 3.0 - 36 V

Internal Pull-high Resistor
(USB Spec 5%)

-20% 15 +20% kQ
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9. AC ELECTRICAL CHARACTERISTICS

Par ameter Sym. | Min. | Typ. |[Max. | Unit
Time from DATA transition to falling edge of CLK T1 5 25 | uS
Time from rising edge of CLK to DATA transition T2 5 T4-5| uS
Duration of CLK inactive T3 | 30 | 40 |, 50 | uS
Duration of CLK active T4 | 30 | 40¢] 50 | us
Time to auxiliary device inhibit after clock 11 to ensure T5 \ 3% usS
the auxiliary device does not start another transmission
Time from inactive to active CLK transition, usedtotime | T6 5 us
when auxiliary device samples DATA ™
System clock FCLK \1.8431 Hz
Watchdog (Te=0 to25 ,VDD=5V, VSS=0V) T % Q

4
S
&
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10. PS/2 TIMING DIAGRAMS

IST 2nd 10th [ 1th
CLK CLE CLE CLK C?[.Kj-’j_ll,-"
[ = -
T] LE. ol
—‘ 'r:,rj_________,,___g ................ . .
DATA N\ SemBit o meo A __ g A _PaiyBi__ SwpBi
Fig 1. PS/2output data tw&g\%\
T~
15T Ind %ih [0th | Lth

L

mhibi i K . - LLF.. A—
N\ \CLR LK\ /N T\ LK\ O
CLK

T4 Tii--
— =
-.|I':-I

______ s % pdial
i Bl _.'I Bl | o Pardy Bit  « 5|c|F| Bat
DATA N———t-- o heeeeanns R W L

O

. PS/2 input data timings
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11. APPLICATION CIRCUIT

VDD

D+/CLK

D-/DATA

eKM8021A_ Mecha
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V3.3

0.1uF +10uF

VDD

D+/CLK VDD
D-/DATA

Vs D+/CLK

D-/DATA

iH
..|H

VSS

VSS

eKM8021A Photo_Z/2Applicati
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VDD

L
6
0.1uF + 10uF
VDD
D+/CLK
D-/DATA
VSS

IH
.||H

VDD

D+/CLK

D-/DATA

VSS
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V3.3
+ 10uF
L

@ D+/CLK
CON

@ D-/DATA

[N}

eKM8021B Photo Z/2 A

ion
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V3.3

o
- e

D+/CLK

@ D-DATA

eKM8021B_Photo_Z/4 A

el
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