SHARP GP2Z0001AU1

GPZZOOOlAUl Optical Pointing Device

m Features m Outline Dimensions (Unit : mm)
1. Easy operation thanks to adoption of optical system and Operating portion
slide system Rubb
t
2. High reliability dueto elimination of the contact wear with woner sea Connector @ 3112

the optical system

3. Compact and thin type

4. Adoption of specific serid interface
(* PS/2 interface is also available.)
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m Applications
1. Notebook type PCs
2. Personal information tools
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m Absolute Maximum Ratings (Ta=25°C) -
Parameter Symbol Rating Unit
Supply voltage Ve -0.3to+7 \%
Input voltage Vin -0.3toVec+0.3| V
Output voltage Vour |-0.3t0Vcec+0.3| V Eg .
lon ‘14 mA 1‘;- B
N
Maximum output current loto 230 mA ml I <1
lout 34 mA ™~ 4|n1gr ¥ 7 _1
Operating temperature Topr 0to +60 °C
Storage temperature Tsg -10to +70 °C @®NC ®Sin
*1 Applicable terminal of high level:All input-output terminals @ S_ENB @ C_REQ
*2 Applicable terminal of low level:T_RDY, C_REQ
*3 Applicable terminal of low level:Soyt, S_ENB, RESET, SN, ScLk ® Sour RESET
@ Scik ®Vee

® T_RDY @ GND

Notice  In the absence of confirmation by device specification sheets, SHARP takes no responsibility for any defects that may occur in equipment using any SHARP
devices shown in catalogs, data books, etc. Contact SHARP in order to obtain the latest device specification sheets before using any SHARP device.
Internet  Internet address for Electronic Components Group http://www.sharp.co.jp/ecg/
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m Recommended Operating Conditions

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Supply voltage Vce Ta=0t060°C 3 3.3 3.6 \Y
m Electro-optical Characteristics (Ta=25°C, Vce=12V)
Parameter Symbol Conditions MIN. | TYP. | MAX. | Unit
ViH1 “ 0.8xVee - Ve Vv
Input voltage Vi 0 - 0.2xVce
ViH2 .5 0.9xVce - Vce Vv
ViL2 0 - 0.1xVce
Input current ITE3 "6 V/in=0V, Vcc=3.3V 5 50 130 UA
liH1 "6 Vin=Vee - - 2
loL1 TVo=1V 3 15 -
AT\ o mA
Output current loH1 *Vo—Vcc—O.S 0.2 1.5 -
loL2 8Vo=0.5V 70 600 -
lorz BV o=Vec-05 200 [2000] - | ™
Mean consumption current lcc "9 At normal operation - 35 75 A
IstBY "9 At stand-by - 0.5 1

*4 Applicable termina:T_RDY, C_REQ, S ENB, Sout
*5 Applicable terminal:SiN, ScLk, RESET
*6 Applicable terminal:T_RDY, C_REQ, S ENB, SouT. SN, ScLk, RESET
*7 Applicable terminal: T_RDY, C_REQ
*8 Applicableterminal: S_ENB, SN, SouT, ScLk
*9 This value shall be fluctuated by data transmission mode and time to HALT mode of microcomputer
Average consumption current at stand-by is a value when data transmission mode is set “SET ALWAY S SEND MODE" and timeto HALT mode of microcomputer is 520ms

Fig.1 Electric Circuit Constitution Diagram
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m Communication Method and function
Communication method
1. Communication method
Clock synchronous type 8bit serial interface (8bit signal is transmitted synchronized with clock (to 750kHz) input by host
computer side.)
Half duplex type
2. Composition of the interface
The composition of the interface between host computer and pointing device shal be shown below.

S_ENB

SOUT

SCLK

T_RDY
Block circuit of Signal processing circuit on
pointing device Sw the host computer side

C_REQ

RESET
Vee
GND

3. Signd (Signal line)

Pin No. | Symbol State Signal wire name
1 — NC *10 _
2 S ENB | Output | " Signa enableline
3 Sout Output Data output line
4 Scik Input Clock input line
5 T_RDY Input Transmission control line
6 Sin Input Datainput line
7 C_REQ | Input Command request line
8 RESET | Input | " Resetline
9 Vee - Power supply
10 GND - Ground

Note) Each state indicates input and output on the Pointing device side

*10 Pin No.1 is not connected to internal circuit of pointing device eectrically. Therefore,
don't connect Pin No.1 of host sidetointernal circuit of host side

*11 Active low

« Definition of each signal

Symbol Definition
Data input line. Host inputs data to resister of microcomputer in pointing device synchronized with the rising edge

S of the external input clock
Sout Data output line. Pointing device outputs data to host synchronized with the fall of the external input clock
Scik Clock input line. Pointing device inputs clock transmitted by Host

S ENB | "2 Pointing device forcesS_ENB from "H" to "L", then pointing device enables host to communicate
T_RDY Host controls T_RDY to enable to communication by switching the state of T_RDY. ("H":enable, "L":disable)
Host controls the sequence of communication between pointing device and host
(“H":from host to pointing device, "L":from pointing device to host)
RESET Hardware reset line. If host put RESET "L", microcomputer inside of pointing device should be initialized
*12 When designing the control of transmission and reception, detect the falling edge of S_ENB

C_REQ
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Control of transmission and reception

C_REQ T_RDY Contents
L L No communication
L H Data request. Host can transmit to pointing device
H L No communication
H H Command request. Pointing device can transmit to host.

Fig.2 The Timing Chart of Clock and Data Input/Output of Pointing Device

f— "3 T1=1.33 to 2ps

Scik (IN)

1 2 3 4 5 6 7 8
| | | | | | | | | | | | | | | |
| } | } | } | } | } | } | } | }

Sour (OUT i B SN BN SN .
Databit  MSB 73 63 53 43 33 23 13 oi LSB
Data output timing | | | | | } } }

| | | | | | | |
T T T T T T T T

S M) L e
Data bit MSB 7] 61 5] 4] 3] 2] 1] o) LsB
Input data latch timing ‘ ‘ ‘ ‘ ‘ ‘

*13 T1 shows period of S| k. Duration of T1 is between 1.33ps and 2us

4. Transmission method
The Pointing device generates the count dataon X, Y direction and on/off status of Left and Right Switch as 3byte data. Output
datais transmitted from Sour port. The composition of the output data shall be shown in the following list.

Byte Bit Contents
3rd 7t00 Y count (BITO=LSB)
2nd 7t00 X count (BITO=LSB)
7 "0" (Fixed)
6 "0" (Fixed)
5 Direction of Y data (1:Minus, O:Plus)
1st 4 Direction of X data (1:Minus, O:Plus)
3 "1" (Fixed)
2 "0" (Fixed)
1 Right key switch:ON="1", OFF="0"
0 Left key switch:ON="1", OFF="0"

X, Y count data shall be composed of 9 bits including direction codes and stands by the binary number with the symbol.
Therefore, value of X, Y count data have from +255 to —256.




SHARP GP2Z0001AU1

« Data transmission methods from pointing device to host

(D Host forcesC_REQto "L". (T_RDY is"H".)

(2 Pointing device forces S_ENB from "H" to "L" if pointing device confirms T_RDY stateis"H" and C_REQ stateis"L".

(3 Host transmits clock signal to pointing device using the interrupt function after host detects the falling edge of S_ENB
("H" - "L") transmitted by pointing device.
(Host must transmit clock signal within 10ms after detecting the falling edge of S ENB.)

(@ Pointing device transmits the data to host synchronized with the falling edge of the clock signal which is sent by host.

(® After transmitting the data (1byte), pointing device pull S_ENB "H".

(® Following the set up of the 2nd byte data, pointing device lowers S_ ENB "L" if pointing device confirms T_RDY stateis"H"
and C_REQ stateis"L".

@ Step 3,® and(® shall be then repeated.

Following the set up of the 3rd byte data, pointing device lowers S_ENB "L" if pointing device confirms T_RDY is"H" and
C_REQis"L".

(9 Step 3,@ and(® shall be then repeated.

@0 After transmitting the data, pointing device pullsS_ENB "H".

* Notes
(@ The state of T_RDY after transmitting data from pointing device isn't relevant.
(2) Pointing device monitors the state of T_RDY after S ENB is forced from "H" to "L".
The following process shall be shown below.
(1) Incase of "L" state of T_RDY or not inputting of clock signal for 10ms, pointing device will cancel transmission process.
Also, after cancel transmission, the rest of transmission data is cancelled completely and recturn normal operation.
(2) Pointing device continues to communicate if host transmits clock signal to pointing device within 10ms (Pointing device isn't
in time out mode.).
(3 Pointing device will stop transmitting the dataif host forces C_REQ from "L" to "H" when pointing device isin the middle of a
transmission.
(@ When transmitting data of three byte, duration from the rising edge to the falling of S_ENB is between 110us and 220ys.
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Fig.3 The Timing Chart of Data Transmission
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5. Reception method

 Reception data
The received data format from host to pointing device is composed by 1byte.
The reception data shows as follows.
(e.g. reception data "11111000" — hexadecimal indication "F8")

« Data transmission process from host to pointing device
(D Host forcesC_REQ lineto "H". (T_RDY is"H".)
(2 Pointing deviceslowers S ENB "L" if pointing device confirms T_RDY stateis"H" and C_REQ stateis"H".
(® Host transmits clock signal and the data to pointing device using the interrupt function after detecting the falling edge of S_ENB
transmitted by pointing device. (Host must transmit clock signal within 10ms after detecting the falling edge of S_ENB.)
(@ Pointing device receives the data from host synchronized with the rising edge of the clock signal sent by the host.
(® Host forcesC_REQ to "L" at the same time when host transmits the clock signal.
(® Pointing device pulls S_ENB "H", after receives data from host.

Notes)

(D The state of T_RDY after transmitting dataisn't relevant.

(2 When host changes count data table, host has to stop the transmission data from pointing device by using "F5" command
(DISABLE).

(3 When detecting T_RDY and C_REQ "H", pointing device switches S_ENB to "L" within 50ms.
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Fig.4 The Timing Chart of Data Transmission
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6. Notes in communication
(1) Neither of ACK and NACK aren't controlled by pointing device and host in communication.
(2) Both of pointing device and host ignore insignificant data at their receive port.

(3) Host has to transmit clock signal within 10ms after receiving the falling edge of S_ENB.
(4) When pointing device is supplied V¢, host hasto force RESET to "L".

Time

Command
1. Control command
Command Order Define

FF RESET Pointing device istransferred to RESET Mode
F9 STOP Pointing device istransferred to STOP mode
F8 STAND-BY Pointing deviceistransferred to STAND-BY mode
F5 DISABLE Stop data transmission
F4 ENABLE Permit data transmission
F2 SET STREAM MODE Transmit data in case of pushed L/R SW and shifted X, Y data
FO SET ALWAYS SEND MODE | Transmit datain any case

*14 The condition

and the operation to change to RESET mode,

STOP mode and STAND-BY mode is shown below

Condition
Mode Order Define
Power on supplying Following to change to RESET mode, pointing device initiaizes itself.
RESET mode | On receiving Under RESET mode, pointing device stop communicating to host. And
RESET command ("FF ") pointing device recovers the default value set by initializing pointing device.
— H h — - — TOP — -
On receiving STOP command ost changes pointing dew.ce. condltllon to STO mode,- pointing d.eV-ICF,‘
STOP mode ("F9") stop to work completely. Pointing device stops to communicate, so pointing
device doesn’t accept the command request from host.
Host changes pointing device condition to STAND-BY mode. Even if when
- inti i in the middle of HALT inti i
STAND-BY | On receiving STAND-BY pointing dewcg operates in the middle o mgde, p0|.nt|ng dewpe
e accepts to receive command request from host. Pointing device transmits
mode command ("F8")

the data to host if pointing device is pushed L/R SW and pointing device
is operated to change count data.
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2. Switch command of count data table

Command | Setvalue Contents

*40 TBLO Switch count data table
41 TBL1
12 TBL2

For note, refer to Fig.14

3. Control command 1

Command | Setvalue Contents

*80 10 (Unit:s)
81 5 Determine a time taken to shift to STAND-BY mode when pointing device has no command and no
82 30 operation.
83 60
*90 520 (Unit:ms)
91 0 In the STAND-BY mode, determine the interval of detection process which detects a change of SW or
92 130 count data
93 170
A 220
9% 260
9% 300
97 350
98 390
9 440
9A 480
9B 570
9C 610
9D 650
9E 700
9F 740
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4. Control command 2

Command Set value Contents

*50 STBLO Switch cursor stop judgement zone

#51 STBL1

52 STBL2

53 STBL3

*60 0.25 Determine a scale of pointer's moving distance on displacement of operating portion
#61 0.30

62 0.35

63 0.20

*70 (0.25) Coefficient to fix cursor stop judgement zone corresponding to moving coefficient. Be sureto link
#71 (0.30) stop coefficient to moving one.

72 (0.35) "e.g. 60-70, 61-71, 62-72, 63-73"

73 (0.20)
*A0 5 (Unit:s)

Al 4 In the time of set value, zero point shall be reset when datain judged values of correctionis
A2 3 transmitted automatically

A3 2
*BO +2 (Unit:DOT)

B1 +3 Determine ajudged value of zero point correction automatically

B2 +4

B3 +5
*CO 20 (Unit:%)

C1 15 Correct the output in the oblique direction.

Cc2 0

C3 25

Note) (1) *: default, # recommended value
(2) Therelation between count dataand X, Y count datais shown in the below figure

(3) Host has to transmit initialized set command before host transmits "F4" command to pointing device when pointing device is supplied that pointing device condition is
DISABLE

(4) If host doesn’t transmit the command, pointing device operates at default condition
(5) Don't useinitialized set command except on the supply V¢, on the hardware reset and on the command reset
(6) Pointing device operates at default condition if pointing device receives reset command "FF" (RESET) from host
(7) Don't use control command 2 except below case
Power ON, Hardware reset, Software reset by receiving “FF"
Also, use the recommended value of 5x, 6x and 7x of control command 2

Fig.5 Relation between Pointing Device's
Operation Table and Count Data
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Switching operation mode of microcomputer reduces consumption power.
Fig.6 State Transition Diagram
Function
1. Low power function
(a) STAND-BY mode

} Set STAND-BY mode ) u
Normal operation Microcomputer HALT mode O
BWhen satisfying of . B
gtransition condition 5 0
O

0 STAND-BY mode
[}
Cancel STAND-BY mode E
gWhen satisfying of g Detection of pointing g
geancel condition 5 device’s operation B

« Transition condition
(D Set time for no operation to pointing device. (Set time has 4 patterns with command 8x (0 to 3)
(2) Command transmission from host computer. (Command "F8")

« Cancel condition
@ Pointing device operation. (Change of L/R SW, change of X, Y count data)
(2 Hardware reset

Fig.7 Timing Chart in STAND-BY mode

T1
e

BTl;Detection time of pointing device's operation B

g T2:Time to HALT mode of microcomputer. 0

O It is able to be set by command. O
I -

(b) STOP mode
Shifting the operation mode of microcomputer in the pointing device shall reduce dissipation power. Consumption current is
less than that of STAND-BY mode.
However, canceling STOP mode, it is necessary to reset hardware.

Fig.8 State Transmition diagram

Normal operation Set STOP mode [ Microcomputer STOP mode
Host transmits command | STOP mode

"Egr
Cancel STOP mode
Host lowers RESET "L"
Initialize hardware (5ms or more)

Reset hardware
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2. Switching of count data table
Output ratio of count data on pointing device's operation shall be selected by transmitting command. (Three kinds of table)

« Control method
(@ Make pointing device "DISABLE" status by transmitting command "F5"
(2 Transmit command count data table for switching "4x" (x=0, 1, 2)
(3 Make pointing device "ENABLE" status by transmitting command "F4".

« Relation between each pointing device's operation table and count data table
Refer to Fig.5

Note)
Be sure to switch after confining "DISABLE" status.

3. TEST mode
« Function

By transmitting command signal, pointing device generates the output of sensor taken by A/D converter as serial data of three byte.
« Output format

First byte Second byte| Third byte
TEST mode 1 | Reference Voltage AD1 ADO
TEST mode 2 | Reference Voltage AD3 AD2

« Control method
(@ Transmit command "FO" (SET ALWAY S SEND MODE).
(@ Transmit command "F4" (ENABLE).
® Transmit command TEST mode 1 or TEST mode 2.

« TEST mode command
Transmit a series of command shown below.
TEST mode 1
"D0" "D1" "D2" "D3" "D4"
TEST mode 2
"D0" "D1" "D2" "D3" "D4" "D5"

This mode shall be used for process test on producer side.
Design it in not to become TEST mode when end customer uses the equipment.

Initial settings
In case of turning on power supply and reset hardware, the following processing shall be enforced.

* Processing flow when turning on power supply and reset hardware
(@ Turn on power supply and reset hardware
(2 Wait about 100ms
(® Host transmits command "F2" (STREAM MODE) or "FO" (SET ALWAY S SEND MODE).
(@ Host transmits miscellaneous control commands. In case of transmitting control command, pointing device moves default
settings. (Default settings have value composed of zero in lower 4bits.)
(® Host transmits command "F4" (ENABLE).
(® Host puts T_RDY "H" and C_REQ"L" (Data request).




Application Circuits

NOTICE

e The circuit application examples in this publication are provided to explain representative applications of
SHARP devices and are not intended to guarantee any circuit design or license any intellectual property
rights. SHARP takes no responsibility for any problems related to any intellectual property right of a
third party resulting from the use of SHARP's devices.

Contact SHARP in order to obtain the latest device specification sheets before using any SHARP device.

SHARP reserves the right to make changes in the specifications, characteristics, data, materials,
structure, and other contents described herein at any time without notice in order to improve design or
reliability. Manufacturing locations are also subject to change without notice.

Observe the following points when using any devices in this publication. SHARP takes no responsibility

for damage caused by improper use of the devices which does not meet the conditions and absolute
maximum ratings to be used specified in the relevant specification sheet nor meet the following
conditions:

(i) The devices in this publication are designed for use in general electronic equipment designs such as:

— Personal computers

— Office automation equipment

— Telecommunication equipment [terminal]

— Test and measurement equipment

— Industrial control

— Audio visual equipment

— Consumer electronics

(ii) Measures such as fail-safe function and redundant design should be taken to ensure reliability and

safety when SHARP devices are used for or in connection with equipment that requires higher
reliability such as:

— Transportation control and safety equipment (i.e., aircraft, trains, automobiles, etc.)

— Traffic signals

— Gas leakage sensor breakers

— Alarm equipment

— Various safety devices, etc.

(iii) SHARP devices shall not be used for or in connection with equipment that requires an extremely
high level of reliability and safety such as:

— Space applications

— Telecommunication equipment [trunk lines]

— Nuclear power control equipment

— Medical and other life support equipment (e.g., scuba).

e Contact a SHARP representative in advance when intending to use SHARP devices for any "specific"
applications other than those recommended by SHARP or when it is unclear which category mentioned
above controls the intended use.

o If the SHARP devices listed in this publication fall within the scope of strategic products described in the
Foreign Exchange and Foreign Trade Control Law of Japan, it is necessary to obtain approval to export
such SHARP devices.

e This publication is the proprietary product of SHARP and is copyrighted, with all rights reserved. Under
the copyright laws, no part of this publication may be reproduced or transmitted in any form or by any
means, electronic or mechanical, for any purpose, in whole or in part, without the express written
permission of SHARP. Express written permission is also required before any use of this publication
may be made by a third party.

e Contact and consult with a SHARP representative if there are any questions about the contents of this
publication.

SHARP
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