eKM8003 Optical Mouse Controller

1. General Description eK M 8003
eKM8003 is designed as a 3-D 3-Keys or 5-Keys CK [J1 ~ 1947 sck
PS/2 optical mouse controller. It must apply with DAA []2 1711 sm
Agilent sensor ADNS-2051, ADNS-2610, ADNS- NC [] 3 14] ol
2620 or the same compatible series sensor. IREET[] 4 19] O%0

VS []5 14] vDD
Ka[]e 193] Cr
Ks[]7 Y

2. Application and Features zigs  SAPR

z2[] 9 1g]L

* Application for the PS/2 optical mouse which supports
3-Dimensions with 3-Keys or 5-Keys.

* eKMB8003 supports Agilent sensor IC (ADNS-2051,
ADNS-2610 and ADNS-2620). It also supports 400/800
CPI via CPIS selection pin for ADNS-2051 only.

* eKM8003 supports 3 types of Z direction input.

1. Mechanica encoder (Z/2).
2. Photo couplesinput for Z/2.
3. Photo couplesinput for Z/4.

3. Pin Assignment

Right Key Input.

1/0 Pin Description
CLK o | 1} es2ciri/opin
DATA | 10 2 | Pg2Daalopin
IRESET | 4 | “Restic
VSS - 5 Ground
K4 I \N \;Pﬁe%\éutton Input
K5 | 7 The5th Button Input
21" 8 Z axisInput 1.
z2 L[N o9o A zaxisinput2
10 | LeftKey Input
11
12

Middle Key Input.
400/800 CPI Selection pin.

CPIS I 13 Floating: 400 CPI.

Ground: 800 CPI (for ADNS-2051 only).
VDD - 14 +5V Power Input.
0SCO 1/10 15 Return Path for Ceramic Resonator or Crystal.
OSsClI I 16 Ceramic Resonator or Crysta Input.
SDIO /0 17 Serial Datafrom Agilent sensor IC SDIO.
SCLK /0 18 Serial Clock to Agilent sensor IC SCLK.

This specification may change without further notice. 1
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| —

4. Function Description
4.1 Agilent Serial Interface and Control Register

Synchronous Serial Port

The synchronous seria port is used to set and read parametersin Agilent sensor |C, and can be used to
read out the motion information. The eKM8003 always initiates communication.

SCLK: The serial port clock. It is always generate by eKM8003.

SDIO: The seria dataline.

PD: Power Down lineis used to force re-synchronization between the eK M8003\and the ADN32051
in case of an error. It also can be used to place the ADNS-2051 in low power mod i
case.

Write Operation

Write operations, where data is going from the eKM 8003 to*Agi el s always initiated by
iNs ' bits) and has a’1”
asits MSB to indicate data direction. The second byte cont iS synchronized by

SCLK. The eKM8003 changes SDIO on faling edges o

. The second byte contains the dataand is
LK. SDIO ischanged on falling edges of

driven by Ag|Ient sensor |C. Thetr )
P03 will go to ahigh Z state after the last address

SCLK and read on every rising edge
data bit.

During aread operati
has at least 100us to prep

1. The ADNS-2610/2620 and the microcontroller might get out of synchronization due to ESD events,
power supply droops or microcontroller firmware flaws.

2. The ADNS-2610/2620 has a transaction timer for the serial port. If the sixteenth SCK rising edgeis
spaced more than approximately 90 milliseconds from the first SCK edge of the current transaction, the
serial port will reset.

3. Invalid addresses:
- Writing to an invalid address will have no effect. Reading from an invalid address will return all zeros.

This specification may change without further notice. 2
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4. Collision detection on SDIO
- The only time that the ADNS-2610/2620 drives the SDIO lineis during a READ operation. To avoid
data collisions, the microcontroller should relinquish SDIO before the falling edge of SCK after the last
address bit. Then the ADNS-2610/2620 begins to drive SDIO after the next rising edge of SCK. Next,
the ADNS-2610/2620 relinquishes SDIO within 160 ns of the falling SCK edge after the last data bit.
The microcontroller can begin driving SDIO any time after that. In order to maintain low power
consumption in normal operation or when the PD pin is pulled high, the microcontroller should not
leave SDIO floating until the next transmission (although that will not cause any communication
difficulties).

5. Incase of synchronization failure, both the ADNS-2610/2620 and the microcontro
The ADNS-2610/2620 can withstand 30 mA of short circuit current and will ¥
short circuit conditions.

ay drive SDIO.
infinite duration

address and comparing the written data to the read data.

7. Themicrocontroller can verify the synchronization of the seria
ID from status register.

4.2 Optical sensor resolution selection

egister does not change, it can be used to verify that the
icationslink is OK.

7 6 5 4 3 2 1 0
MOT|Reserved| FAULT|OVFY |OVFEX|Reserved|Reserved| RES|

Usage: Register 0x02 allows the user to determine if motion has occurred since the last time it was
read. If so, then the eKM8003 should read registers 0x03 and 0x04 to get the accumulated
motion. It also tells if the motion buffers have overflowed and whether or not an LED fault
occurred since the last reading. The current resolution is aso shown.

This specification may change without further notice. 3
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Field Name Description

Motion since last report or PD

MOT 0= No Motion

1 = Motion occurred, dataready for reading in Delta X and Delta Y registers.
Reserved Reserved for future

LED fault detected — set when R_BIN istoo low or too high, shortsto Vpp or Ground.
FAULT 0= No fault

1 = Fault detected

Motion overflow Y, Delta Y buffer has overflowed since last report.

OVFY 0 =No overflow

1 = Overflow has occurred.

Motion overflow X, Delta X buffer has overflowed since lastreport--\ \

OVFX 0= No overflow
1 = Overflow has occurred.

Resolution in counts per inch Q
RES 0=1400
1=2800
Note: Agilent recommends that registers 0x02, 0x03 ane 0x t%j Wy.

Delta X

Address: 0x03

Reset Value: 0x00

Usage: X movement is counts since |a$t
clearstheregister.

Delta Y

Address: 0x04
Reset Value: 0x00
Usage: Y movement i's

nts since | rt. Absolute value is determined by resolution. Reading

RES | PixDump | Reserved | Reserved Sleep

e: Register 0x0a allows the user to change the configuration of the sensor. Shown below are the
bits, their default values, and optional values.

Field Name Description
Power up defaults (bit always reads Q)
RESET 0 = No effect
1 = Reset registers and bits to power up default settings (bold entries)
LED shutter Mode

LED_MODE 0 = Shutter mode off ( LED alwayson) ( even if no motion up to 1sec.)
1 = Shutter mode on (LED only on when the electronic shutter is open)

System tests (bit always reads 0)
SysTest 0= No tests
1 = perform all system tests, output 16 bit CRC via Data Out_Upper and
Data Out Lower registers.
This specification may change without further notice. 4

(Revision Date: 2002/12/17)



eKM8003 Optical Mouse Controller

Resolution in counts per inch
RES 0=400
1=2800

Dump the pixel array through Data Out_Upper and Data Out_L ower, 256 bytes
Pix Dump 0 =disable
1 = dump pixel array

Sleep Mode
Sleep 0= Normal, fall asleep after one second of no movement (1500 frames/s)
1= always awake

4.4 Registersof ADNS-2610 (ADNS-2620)

Configuration
Address:0x00 (0x40)
Reset Value: 0x00
Usage: Status information and type of mouse sensor, current state of-the

7] 6] 5 4] 34 2

NN >
cr|ce| cs| ca ¢2 \CL | cO
~. \

Field Name Description
Reset

Cc7 0 = No effect

1 = Reset the part

AN
Power Down \
Cc6 0 = Normal oper \@\
1 = Power down anal 0g Circui
Y%

C5-C1 Reserved

Forced Mode
(6] eep after one,second of no movement (1500 frames/s)

5 4 3 2 1 0
IDO |Reserved|Reserved|Reserved|Reserved| Awake

Field Name Description
ID2 -1D0 Product 1D (000 for ADNS-2610; 010 for ADNS-2620)
Reserved Reserved for future
Mouse State
Awake 0=Asdeep
1=Awake

This specification may change without further notice. 5
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-

Delta Y

Address: 0x02 (0x42)

Reset Value: 0x00

Usage: Y movement is counts since last report. Absolute value is determined by resolution. Reading
clearsthe register.

Delta X

Address: 0x03 (0x43)

Reset Value: 0x00

Usage: X movement is counts since last report. Absolute value is determined b lution. Reading
clearsthe register.

4.5 PS/2 Mouse Commands Description (\
Hex Code Command eKM 8003 echo code
FF Reset FAJAA 00
FE Resend XXX\ <

F6 Set Defaullt N~

F5 Disable “FA
F4 Enable N O\ FA
F3XX | SetSamglingRate. \ | FAJFA
2| ResaDodie e~ [ FAM
FO Set RemoteMode | FA
EE /| SetWrap Mode FA
EC | \Reset Wrap Mode FA

EB | Read Data FA XX XX, XX
EA._ | set Stream Mode FA
E9\ "\ | Statls Request FA XX XX, XX
< B8 | |\set Résolution FA,FA
7 | "Set Auto-speed FA

E
N \ E6 Reset Auto-speed FA

4.6 Microsoft PS/2 scrolling mouse

(A) Entering procedure: Except in WRAP mode, while eKM 8003 received the following
consecutive command.

i. F3C8---- set sampling rate 200 Hz

ii. F364---- set sampling rate 100 Hz
iii. F350---- set sampling rate 80 Hz
iv. F33C ---- set sampling rate 60 Hz
v. F328---- set sampling rate 40 Hz
vi. F314 ---- set sampling rate 20 Hz
vii. F30A ---- set sampling rate 10 Hz

This specification may change without further notice. 6
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(B) Operating for 3-D 3-Keys:
a. All of the commands in legacy mode still be valid.
b. The ID code of read device type command (F2) will change from "00" to “03".
c. Datareport will be four bytes format:

Byte Bit Description
0 Left button status; 1 = pressed
1 Right button status; 1 = pressed
2 Middle button status; 1 = pressed
1 3 Reserve
4 X datasign; 1 = negative
5 Y datasign; 1 = negative
6 X data overflow; 1 = overflg
7 Y dataoverflow; 1 = overflow
2 0-7 X data (DO-D7) N
3 0-7 Y data (DO-D7)
4 0-7 Z data (D0-D7) limit valte s +/L7\

(C) Operating for 3-D 5-Keys:
a. All of the commandsin legacy .
b. The ID code of read devicetypec i e from "00" to “04".

Byte Bit Description
0 eft-hutton status;1.Z pressed
X ' s; 1 = pressed
N atus; 1 = pressed
3
ign; 1 = negative

gn; 1 = negative
aoverflow; 1 = overflow
data overflow; 1 = overflow
2 07 "X data (DO-D7)
3. 07, Y data (D0-D7)
0- Z data (D0O-D3) limit valueis +/- 7.
The 4th button status; 1 = pressed
5 The 5th button status; 1 = pressed
6,7 Reserve

ere are two ways to exit:
&’ Power off.
b. Reset command (FF).

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 \%
Output voltage -0.5 6.0 \%
This specification may change without further notice. 7
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6. Application Circuit
6.1 For Agilent ADNS-2051

e CPISfloating: Setting the optical mouse resolution to 400 cpi.
e CPIStied to ground: Setting the optical mouse resolution to 800 cpi.

LED BIN | K/L/M/N/P Q R S T U
R1Value 12 12~15 | 12~18 | 12~22 | 12~27 %~ 33
(KQ)

PS2 oQ aoe
5 D 6 10uF must close 0.1uF must close 0.1uF and 4.7uF must
o o to PS/2 VDD to Elan IC VDD close to sensor VDD \
0 (e * * —2
3 4
O O Jiow: 9 o.1u£L o.1u5L 7uF\) Hz
4.7K —
1 2 4.7KQ
14 1
Voo [O 144 Voo /RESET N3 [\, "osc_ouT
CLK |02 1icLk <Lk 18 T el osc INP2Lens HLMP-ED80
DATA |0 L 21pATA io DIO (==
vss |Q |3 51 Vss NC H<3 ‘{z‘\ PD -
20pF 16 13 / 0CPL XA SJrface Texture
u—| lT-O&ZI CPIS Q XY LED
EJ4M H2 Ka |2 XB - 7
20pF || I 0sCO REFA
I [ 15 K YB 8 0.1uUF] 2.2UF
\V/ — i, YA REFB v
Mechanical || “— R_BIN GND TT
ScrolllngWheelE il z2 GND 2 ‘
(Encoder) .
Elan eKM'800: Agilent v
ADNS-2051
Gl 3-D ith Mechanical Encoder
PS2 oQ aoer /\
5 D 6 10uF must close> 0.1uF must close 0.1uF and 4.7uF must
o o to PS/2 VDD to Elan IC VDD close to sensor VDD
3\0 Of4 \ ’ * —
O O 0.1uF 0.1uF 4.7TuF 18MHz
1 2
14 11
Voo [O-4e Voo /RESET A 13 [ ~—0sc_ouT
CLK |oLS8 1oLk SCLK 18 il ) osc_lN Le HLMP-ED80
DATA |0 [ 21pATA oo L 16 1spi0 <—
vss |0 3 5| vss NC B 400CPI 125 PD —
) 20pF : 16| o CPIS 13 gsoocm . WXA XY LED ajrfaceTexture
=AM HZ K4 —©Q —-—K4 o— HXB - 7
20pF || I 0o ——— 5 a4 REFA
|| 15 Ks H—3 — o>—s X— 8 8 0.1uF] 2.2UF
v == . Lo Fm==zL . %5 ya REFB v
Mechanical || " R L0 DR—' 141r BIN GND TT
ScrolllngWheelE il 22 M 12 oM —¢ oND 2 ‘
(Encoder) .
Elan eKM 8003 v R1 Agilent v
ADNS-2051

FIG2. 3-D 5-Keyswith Mechanical Encoder

This specification may change without further notice.
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PS2 oQ aoer
5 D 6 10uF must close 0.1uF must close 0.1uF and 4.7uF must
o o to PS/2 VDD to Elan IC VDD close to sensor VDD
0 (o)) * * —
3 O O LOUF 0.1u£L o.1u£L ji]uF 18MHz
5 4.7KQ
1 4.7KQ
14 1
Voo [OH-e Voo /RESET A 13 [~ 0sC_ouT .
CLK |02 1icLk <Lk 18 Pl e} OSC_IN Lens HLMP-ED80
DATA|O L 2IDATA sio [ 16 Ipi0 — L |=_ o
Vss |O 3 5 {vss NCS—X 400CPI 15 |pp Q_
20pF lTlG 13 800CP! 2 6 Surface T exture
..—| Lol cPIs o iZXA XY_LED
6 _
CJ4MHZ K4
20pF H ¥ - 05cOo ce |7
v Lo F™==5L
8121 1] 2 —em—p
9 R
N Z2 M 12 ——
1.3KQ §® IH/PTR Elan eK M 8003
For Scrolling W heel
FIG3. 3-D 3-Keyswith P
PS2 Caome
/\
5 D 6 10uF must close 0.1uF must close 0.1uF and 4.7uF must
o o to PS/2 VDD to Elan IC VDD close to sensor VDD
@] 0/4 * * * —
3 o O _IiOuF 0-1U£L 0-1U£L Ji.?uF 18MHz
1 2 4.7KQ
7 5 v
Voo [O e Voo /RESET 13 [\,,, OSC_OUT
cLk |Of2 CLK LK 18 T P osc INJ2 Lens HLMP-ED8O
1 17 16
DATA|QO DATA DIO DIO —
Vss |O 3 Vss NC —)<3 N 125 PD «_ _I<>\ /%\/
| osc cPIS 163 &soocm | : XA XY LED 6 Surface T exture
K 7 ———K4 [ X8 REFA -
| fOSCo Ks H—0 oo —e  Xx—34ivs 8 o.1ud|  [2.2uF
' Vv Lo "L 1 w5l REFBI—
o z1 REL ™3SR 4 1415 BIN GND
N\ Z2 M 12 —— | — GND 12
1.3KQ §® IHPTR Elan eKM 8003 v R1 Agilent v
For Scrolling W heel ADNS-2051

FIG4. 3-D 5-Keys with Photo Couples input for Z/2

This specification may change without further notice.
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PS2 Caome
5 D 6 10uF must close 0.1uF must close 0.1uF and 4.7uF must
o o to PS/2 VDD to Elan IC VDD close to sensor VDD
3 @] 0/4 * * * —
o O 10uF 0-1U£L 0-1U£L Ji]uF 18MHz
4.7KQ
1 2 4.7KQ
14 4 11
Voo [OH-e Voo /RESET 13 [[,_OSC_OuT
cLK |O i ¢ ; CLK LK 1573 LK osc_INf2Z Lens HLMP-ED80
DATA|O DATA Eolle) 16 \spio — 1 1 & %
Vss [0 3 5 Vss Ne xR 125 PD == %
20pF H + 16 oscl CPIS 163 Y800CP! XA XY_LED 6 Surface T exture
I 4MHZ K4 ;\ZXB 7
._|2°pF |J__ REFA .
| 7
) 15 0sco KS ¥—2vs 8 0.1uﬂ'_£2uF
\ Lo L REFB
8171 1] o p GND 10
9172 R S 12
N M 22 M GND
1.3KQ §® Ir/PTR Elan eKM 8003 200KQ nt \V4
For Scrolling W heel ‘ADNS-2051
FIG5. 3-D 3-Keyswith Ph
PS2 Caom e &
5 D 6 10uF must close 0.1uF must close 0.1uF and 4.7uF must
o o to PS/2 VDD to Elan IC VDD close to sensor VDD
3 @] 0/4 ‘ * —
o 0O 10uF 0-1UEI_ 0-1UEI_ Ji.?uF 18MHz
4.7
1 2 % @ 417k Q
4 4 11
Voo [O H-e | Voo /RESET 13 f\/pp, OSC_OUT
CLK |02 <75 \;\ CLK CLK 18 1ok osc INFens HLMP-ED8O
DATA|OH ~>*) DATA DIO 16 \pi0 —
Vss | O 3 < 2 vss NC —X N 125 PD «_
Surface T exture
\20pF I| 16 oscl cPIS 13 oreoch o ><—3XA XY_LED
E34MHZ KaPP— T oKL o  X—>xB 7
¢ 200 0sco 7 4 REFA
15| Ks[—= X——yB 8 0.1uF  |2.2uF
3 \V/ 8|, L 1(1) S c:; | 5 lya REFB m
\® 9> RIS 04 1410 Bin GND ™~
M oM 4 GND
1.3KQ \© I/PTR Elan eKM 8003 200KQ v R1 Agilent v
For Scrolling W heel ADNS-2051

FIG6. 3-D 5-Keys with Photo Couplesinput for Z/4

This specification may change without further notice.
(Revision Date: 2002/12/17)
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6.2 For ADNS-2610/2620 with Mechanical Scrolling Wheel

LEDBIN | K/L/M/N P Q R s T U
Rl(\éf;'“e 69.8 789 | 931 | 113 | 137 | 169 | 101

PS2 ICroter

6 10uF must close
to PS/2 VDD

0.1uF must close

7
obto to Elan IC VDD

0.1uF and 4.7uF must
close to sensor VDD

o o - - L — o o
3 o o 4 _Lmul: %MKQ 0.1uF | 0.1uF| FUF
R1
= [T ¥
14
Voo [O ¢ 47KQ VDD /RESET 4 Vool HLMP
5 1 18 4 ED80
CLK O . CLK K <K N
DATA [0 21 pATA Dol 3 1o —
vss (O3 1 vss NCE—x
20pF 16 13 Qurface
n—| |—_|o_— ol cPIsfE—x
ES4MHz ka8 2.2 REFA LED_CNTL 2N3906
20pF
) lJ—lg, OsCo K5 = OSC_INF—
\Y% o al,, \ GND = 24MHz
oy Lo 22 : o ovr 2]
(Encoder) Elan eK M 8003 Aqgilent
ADNS-2610
A DNS-2620
FIG7. 3- ncoder
PS2 Croter
VAN
5 D 6 10uF must close 0.1uF must close 0.1uF and 4.7uF must
o 0 to PS/2 VDD to Elan IC VDD close to sensor VDD
o o = - I\ = — o o
3 4 0.1uF 0.1uF 4.7uF
o o Fl Fl_[a .
s 5 7y
14
Voo [0 H4 VDD /RESET 12 e HLMP
5 18 4 ED80
CLK |O CLK CK SCK
DATA |O ; 2 DATA Dol 3 {pio — L_I<>§
Vss [O Vss NCH—x Y
'ZO_DF”TlG OsClI CPIS]'?’—X LED CNTL 5 2N3906
20pF || TEAMHZ Kate T o Z'ZLL 8 1REFA N , 1KQ
'—| lJ—lg, 0sCo Ks|-—35 Zq = OSC_IN
V I:\C_‘ 8 71 Lii—o o—e GND = 24MHz
, Rl s o 2
o et 00— 22 e o= ] osc._out
(Encoder) Elan eK M 8003 ¥ Agilent
ADNS-2610
A DNS-2620

FIG8. 3-D 5-Keyswith Mechanical Encoder

This specification may change without further notice.
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P 2/ @nector
5 |:| 6 10uF must close 0.1uF must close 0.1uF and 4.7uF must
o 0 to PS/2 VDD to Elan IC VDD close to sensor VDD
(@] (@] * * * * * *
o o 1 Lo [47¢a o] ore| Jare
o I i3 ;
14
Voo [O He 4.7KQ VDD /RESET = VDD/X HLMP
cLK [0} . LlcLk ook 8 7 - ED80
DATA [0} 21 DATA Dol 3 loio (—
Vss O 3 2 VSS NC%(
20pF 16 13
1_| l_h ol CPISﬁ 22 g LED_CNTL 2N3906
20pF || 2AMH2 K4 : REFA
'—| |_T—15 0sCo K5 T & OSC_IN
b \Y 8, L 1‘1) o GND 24MHz
Q:@ 9 z2 R 12 ——— f OSC_OouT _—IZ
- MIEE—G o——
1.3KQ \‘® IH/PTR Elan eKM 8003 Agilent
For crolling W heel D 2610
NS-2620
FIG9. 3-D 3-Keyswith for
P 2/ @nector k
5 |:| 6 10uF must close 0.1uF must close 0.1uF and 4.7uF must
o 0 to PS/2 VDD to Elan IC VDD close to sensor VDD
O O & 8- B & 8- Y &-
No o 41 T1or {440 0.1uF o1 Jarer
100K Q R1
o I T
4.7KQ i 4
Voo [O e Q VDD /RESET Vool HELDMP
cLk |O i Y  cLx sck 8 4 sk L 80
DATA |O ) <2 DATA ool 3 |10 (— = B
Vss |O 2 VSS NC%( %W
E 13 rface
‘ 16f oy CPISﬁ - LED_CNTLE2 2N3906
20pF 4MHz Kall ™3 -J_78REFA KQ
! 15| O%° K5 7—0—-%% — OSC_IN
’ vV L0 53 6 lenD
8 * = 24MHz
z1 ey - SR 2
§® 9], Rl Cmme OSC_ouT
< M2 O o—+
1.3KQ \® It/PTR Elan eKM 8003 v Agilent
For Scrolling W heel ADNS-2610
A DNS-2620

FIG10. 3-D 5-Keys with Photo Couples input for Z/2
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P 2/ @nector

5
ol o

O/s
Q

6 10uF must close
to PS/2 VDD

0.1uF must close
to Elan IC VDD

0.1uF and 4.7uF must
close to sensor VDD

_LlOuF
v

4.7KQ

4.7KQ
1

2

.;o»aml-b

2
[¢}
o]
o
o

5

16

= 4MHz

) 20pF I =
8

v
@ 9

13KQ%

)

Ir/PTR

For Srolling W heel

N

O.luF_L O.luF_I_ _l_4.7uF
v )
14 y $ /\
VDD /RESET |2 7 HLMP
18 4 vbb ED80
CLK SCK K o
DATA oioEL S oo (=
T
osClI CPIS LED_CNTL 2N3906
6 2.2UF 8
K4 7 REFA
oo K5 — OSC_IN
10  o—m—m— /6
71 L 9] < GND 24MHz
R-—F _5—1 osc outk2—]
z2 12 _
M c—
Elan eKM 8003 200KQ Agilent
D 2610
NS-2620
FIG11. 3-D 3-Keyswith R oupl for Z2/4

P 2/ @nector
5 |:| 6 10uF must close 0.1uF must close 0.1uF and 4.7uF must
o 0 to PS/2 VDD to Elan IC VDD close to sensor VDD
O O & 8- B & 8- Y &-
No o 41 T1or {440 0.1uF o1 Jarer
100K Q R1
o I g
4.7KQ i 4
Voo [O e ' Q VDD /RESET oolZ HLMP
cLk [OF2 Y CLK ok 8 4]y T ED8O
DATA [0} 21 pATA Dol 3 loio (— &
o) 3 / \5 3 Lens
Vss C VSS NC T( NN
16 5
) ol cms%(6 2o g LED_CNTL 2N3906
20pF 4MHz Ka——=5 _ S [ [REFA KQ
! 15| O%° Ks|-——3 — OSC_IN
1 vV LR 53 6 lenD
8 ¢ =5 24MHz
N 9 2 R —T=5—9 osc_ouTlZ
:@ z2 v 12— I —
1.3KQ \‘® I/PTR Elan eKM 8003 2000 L Agilent
For Scrolling W heel ADNS-2610
A DNS-2620

FIG12. 3-D 5-Keys with Photo Couples input for Z/4
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