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PAW3204DB-TIDM
LITTLE LOW POWER WIRELESS MOUSE SENSOR

General Description

The PAW3204DB-TJIDM, AKA PAW3204LL, is a high performance and little low power CMOS process optical
mouse sensor with DSP integration chip that serves as a non-mechanical motion estimation-engine for
implementing a computer wireless mouse. With adaptive frame rate Control known as AFC th1s 0pt1ca1 mouse
sensor gains extra power saving during mouse moving. : :

Features Key Specification

0 Single power supply Operatmg voltage

QO Precise optical motion estimation Power Supply 1 73\/ 198V DD and VDDA short)

technology
~ ‘2.1V__, 3.6V(¥DD)
a Complete 2-D motion sensor ANE \ | N s

O Accurate motion estimation over a wide | Optical Lens4{| 1:1
range of surfaces ™
a High speed motion detection up to 30 ‘ _
inches/sec Acteleration, | TBD
O High resolution up to 1600 CPI =

Speed N ~L_Jpxt‘dii30inchés/sec

. N Resolutiony” 80‘0/ 1000(Default)/ 1200/ 1600 CPI
QO Power saving mode during-times of no | § o : o

movement

WpFrameRate | Up to 3200 frames/sec

a Serial interface for programmmg and

data transfer ‘ R | TBD @ Mouse moving (Normal)
0 Built-in low power Timer (LPT) for Typical - TBD @ Mouse not moving (Sleepl)
sleepl/sleep2 mode | W Operating TBD @ Mouse not moving (Sleep2)
0 MOTSWK pin to wéake up\mouse Current | TBD @ Power down mode
controller when sensor Wakes up from ‘ } " | *including LED, typical value
sleep mode . ‘

O Wide operatiof range from 2 v t03. 6V - | Package Staggered DIP8

O Low power operatlon under 1. 98V

0 Adaptiveiffame rate control for extra -
power savingduring moving. - :

Ordering ‘Inforfmation

Order Number | Resolution

PAW3204DB-TJDM | 1000 CPI
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PAW3204DB-TJDM

Wireless Optical Mouse Sensor

1. Pin Configuration

1.1 Pin Description

Pin |Name Type |Definition
Hardware control to enter power down mode. Bulld—m 1M ohm pull-
down resistor. R
! PD IN Level High: enter power down mode
Level Low: leave power down mode L
2 MOTSWK OUT |Motion detect (active low output, see S‘ec'tiyoq7)
3 SDIO /0 Serial interface bi-direction data :
4 SCLK IN Serial interface clock
5 |LED OUT  |LED control |
6 VSS GND  |Chip ground - \
Power supply (2.1V4., 6V) for 1nternal power regulator VDDA
7 VDD PWR [(1.9V)is the power regulator output ;
Power supply (1 T3V~I} 98V) for low ‘power operatlon voltage
g VDDA PWR Analog/Digital supply voltage (1 9V) o ' .
Power supply (1 ABV~1198V) for low power operation voltage
1.2 Pin Assignment
LB RB
= 5 | \
| 1 |O .
(o] o . | p
a
[z] "o o [ Y = 5
‘ O o [jo o
o 6 | o oo e &
IZ o O o o O o [7]
‘ 5 | B] oo oo :I
5
L]V = e i —
+ X
Figure 1. Top‘l‘View Pinout Figure 2. Top View of Mouse
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2. Block Diagram and Operation

LED POWER ON
LED
DRIVE RESET
ADAPTIVE | | CMOS MAGE x -
FRAMERATE cQ
CONTROL <c |TrveP -
25 2.1V~ 3.6V
i 2 ) "POWER:
moTswk < MOTION we |TVSS 4
20 ‘ 173V ~ 1.98V
go L. | Power
DIGITAL z VDDA h
SIGNAL P~
PROCESSOR
SERIAL SCLK—™ SERIAL
INTERFACE | gpjo<—{INTERFACE .
CONTROL POWER | |
REGISTER DOWNIy, | — 7 PD

Figure 3. Block Dlagram \

The PAW3204DB-TJIDM, AKA PAW3204LL, is a hlgh performance and little low power CMOS-process
optical mouse sensor with DSP integration chip thap serves as a\non-mechanical motion estimation engine for
implementing a wireless computer mouse. It is bdseéd on néw optical navigation technology, which measures
changes in position by optically acquiring sequential\§urface ifhages (frames) and mathematically determining
the direction and magnitude of movement. Theimouse semisor is in an 8-pin optical package The current X and Y

information are available in registers accessed wia a serial port. The Word 'mouse sensor", instead of
PAW3204DB-TJDM, is used in the document :

With brand-new technology, adaptive frame raté control (also known as AFC), the mouse sensor gain extra
power saving during mouse moving, The AFC servers position/speed detection and then mapping to different
frame rate. With lower frafhe Tate, ifjleads to lower power consumption of the mouse sensor and LED. The
mouse sensor is featured4vith THREE-6Vel AFC which is 3200/1600/1060 frame per second.
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3. Registers and Operation

The mouse sensor can be programmed through registers via the serial port. Also, the DSP configuration and
motion data can be read from these registers. All registers not listed are reserved, and should never be written by

firmware.

3.1 Registers

Address Name R/W Default Data Type-.
0x00  [Product_ID1 R 0x30  [Eight bits[11:4] number with the produé{identifier
0x01  |Product ID2 R 0xCX Upper Four bi'ts[3:O] number W1th tﬁé’pIQQuct idént'iﬁér |
- Lower Four bits[3:0] number jvsqth the product version - -
0x02  {Motion_Status R - |Bit field \ U gy
0x03 |Delta X R - Eight bits 2’ c‘omplement‘nur’ﬁbe'r
0x04 |Delta Y R - |Eight bits 2’s complemenfiumber
0x05 |Operation Mode| R/W | 0xB8 |Bit field ‘ '
0x06 |Configuration R/W 0x01 [Bit field” | ", &
0x07 |[Image Quality R - Eight Bits unSigned integer o
0x08 |Operation_State R - Bit field e
0x09 |Write Protect | R/W | 0x00. |Bitfield /
0x0A |Sleepl Setting | R/W | 0x72\ [Bit field
0x0B  |Enter_Time RW | “Ox12 \[Bit field
0xOC [Sleep2 Setting | RN | 0x92” |Bit field
Image S . S T
0x0D Threshold R/W 0x1E E1ght bits unmgned}nteger
OxOF  [[mage ¢~ RAV | OxE5 |Bit field
Recoghnition
3.2 RegisterDescriptions
0X00 e * Product_ID1
Bit 7 6 5 4 3 2 1 0
Field | ‘ PID[11:4]
Usage .| The value in this ‘fegister can’t be changéd. It can be used to verify the serial communications link is
| OK.. " = "
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PAW3204DB-TJDM Wireless Optical Mouse Sensor
0x01 Product_ID2
Bit 7 6 5 4 3 2 1 0
Field PID[3:0] VIDI[3:0]
The value in this register can’t be changed. PID[3:0] can be used to Verlfy that the serial
Usage | communications link is OK. .
VID[3:0] is a value between 0x0 and OxF, it represents the chip version.
0x02 Motion_Status 1
= = = 11
Bit 7 6 5 4 3 2 1T | 0
Field Motion Reserved[1:0] DYOVF DXOVF e RES[2:0] .
Usage | Motion_Status register allows the user to determine if motion has OCbﬁerd since ‘the>last time it was
read. If so, then the user should read Delta_X and'Delta_Y registers toiget the accumulated motion. It
also reveals if the motion buffers have overflowed smce the last readlng The-current resolution is
also shown. S
Reading this register freezes the Delta_X and Deltd Y re‘gister‘ values. Read this register before
reading the Delta_X and Delta_Y registers. If Delta X and Delta_Y are not read before the motion
register is read a second time, the data in Delta, X apd‘DeltanY will be lost.
Notes | Field Name Description
Motion since last report
Motion 0 = No motion (Default), - ~
1 = Motion, occurred freeze I‘IlOthlfl data in Delta X and Delta_Y registers
Reserved[1:0] | Reserved for,future use '
MofionmiDelta Y oyerflow, AY buffer overflowed since last report
DYOVF 0 ='No overflow (Default) :
1, >'Overflow has occurred
Motion Deita X-overflow, AX buffer overflowed since last report
DXOVE 0 =/No overflow (Default)
[ T=Overflow has occurred
Resolutlon in counts per 1nch
000 = 800 ;
RES[2:0] 001 = 1000 (Default)
010 =1200
+011 =1600
100 — 111: reserved
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0x03 Delta_X
Bit 7 6 5 4 3 2. 1 0
Field X7 X6 X5 X4 X3 X2 Xl X0
Usage | X movement since last data frozen by reading Motion_Status register. Absolute value is determined
by resolution. A reading clears the register. Report range —128 ~+127.
The MSB bit represents as sign bit.
0x04 Delta_Y : -
Bit 7 6 5 4 3 2 Voo
Field Y7 Y6 Y5 Y4 Y3 Y2© Yl YO 4
Usage | Y movement since last data frozen by reading Motion_Status reglster Absolute Value is determmed

by resolution. A reading clears the register. Report range —128 ~ +127%
The MSB bit represents as sign bit. ‘
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PAW3204DB-TJDM Wireless Optical Mouse Sensor
0x05 Operation_Mode
Bit 7 6 5 4 3 2 1 0
Field | LEDsht enh 0 1 Slp_enh Slp2 enh SlpZF(“)‘r\ SlplFor | Wakeup
Usage | Operation_Mode register allows the user to change the mouse sensor operation modes. Shown below
are the bits, their default values, and optional values. :

Operation_Mode[4:0]

“Oxxxx” = Disable sleep mode

“10xxx” = Enable sleepl mode'

“11xxx” = Enable sleep2 mode®

“11100” = Force entering sleep2’

“1x010” = Force entering sleep1*

“1x001” = Force wakeup from sleep mode®

Notes: , .

1. Enable sleep mode, but disable automatic entering sleep2 mode In th1s case, only 2 modes are
available, normal mode and sleepl mode. Aftér 2560msy(typical) not moving during normal mode,
the mouse sensor will enter sleepl mode} and keep onsleepl mode until motion detected or
wakeup bit asserted. Note that the entering tlme depends on the setting of Enter_Time register.

2. Enable sleep mode full function. In this'¢case, 3 modes are avallable normal mode sleepl mode and
sleep2 mode. After 256 ms (typical) not meving durlng normal mode, the mouse sensor will enter
sleepl mode, and keep on sleepl maode until motlon detected or wakeup bit asserted.

After 61 sec (typical) not movmg durmg sleepl mode, the mouse sensor will enter sleep2 mode, and
keep on sleep2 modefuntil motion détected or force wakeup to normal mode. Note that the entering
time depends on the setting of; Enter_Tlme register.

3. Only ONE of'these, three bits, slpthi;enh/slplmu_enh/Wakeup, can be set to 1 at a single register
write, others MUST be O;;.After function works, ‘the asserted‘bit will be reset to 0 by internal signal.

4. To forCe ‘entering normal mode, clear Slp_enh/SIp2_enh bit when the mouse sensor is in normal
mode; etherwise, in sleep mode, clear Slp_enh/SIp2_enh bit, and then assert Wakeup bit.

Notes Field Name ) ' Descrlptlon
LED shutter enable/dlsable
LEDsht enh 0= Disable
; ,1 ‘Enable (Default)
Bit [6:5] | MUST always be 01
"‘Sleep mode enable/dlsable
' sl - N |0 = Disable
enh - o R
P ~ .| 1=Enable (Default)
ii;*NQte that disable sleep mode will also disable AFC function
Automatic enter sleep2 mode enable/disable
Slp2 enh 0 = Disable -
1 = Enable (Default)
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Slp2For Force entering sleep2 mode. Set “1” to enter sleep2, and then it will be reset to “0”
Slp1For Force entering sleepl mode. Set “1” to enter sleepl, and then it will be reset to “0”
Wakeup Manual wake up from sleep mode, set “1” to wakeup and \th‘en it will be reset to “0”
0x06 Configuration
Bit 7 6 5 4 3 2 I 0
Field Reset MotOSwk1 0 0 PD enh | } CPI [2 0]
Usage | The Configuration register allows the user to change the conﬁguratlon of the mouse SEnsor. Shown
below are the bits, their default values, and optional values. =
With MotOSwKL bit is clear, the MOTSWK pin is “level-sensitive#Ehe pin level femains low when
motion has occurred; The mouse controller can read Motion_Status fegisfer; Delta_X register, then
Delta_Y register sequentially to acquire motion data. Aftefythe motse controller reads all data,
Delta_X and Delta_Y are both zero, the pin level will be hlgh (Sce Sect10n7) ‘
With MotOSwk1 bit is set, the MOTSWK pm is “edge- sensmve” The pin-will send-a low pulse to
trigger the mouse controller when the mouse sénsor! entenng normal mode from sleep mode. The
mouse controller can read Motion_Status register, Delta X reglster then Delta_ Y reglster sequentially
to acquire motion data (see Section7). ;
Notes | Field Name Description
Full chip reset
Reset 0= Normal operation mode (Default)
1 = Full chipireset ‘
MOTSWK | pln output selectlon (see Sectlon 7)
MotOSwk1 0 = Mation funct]on output (Default)
P SWKINT function output R
Bit [5:4] MWST always be 00
| Power down mode
PD, enh | 0 =Normal operation (Default)
1= Power down mode ‘
_‘Output resolutlon settmg, settlng with CPI mode select bit
1000 =800
' 001 = 1000 (Default)
CPI[2:0] o S
R ~.| 010 =1200
| 011=1600
100 - 111: reserved
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0x07 Image_Quality
Bit 7 6 5 4 3 2 1 0
Field Imgqa[7:0]

Image Quality is a quality level of the mouse sensor in the current frame. Repolr‘tk range 0 ~ 255. The
Usage | minimum required level is to be larger than the value of Image Threshold register. otherwise, the
DSP would not process the motion data. ~

Notes | Field Name Description ‘
N

Imgqa[7:0] Image quality report range: O(worst) ~ 255(best).

0x08 Operation_State o ‘e o ;

Bit 7 6 5 4 | 3 A Y X oo

Field Reserved[3:0] Sip_state | W e state[2 0]‘ ,

Usage | Operation_State register allows the user to read the 0perat10n state of the sensor.

Notes | Field Name Description
Reserved[3:0] Reserved for future use

Sleep state (If Op_state}2:0]\s llO the Slp state blt is effectwe )
Slp_state 0=LPT sleepl X
1 =LPT sleep2

000 = Normal state, 3200 FPS (w1th sleep funct10n d1sable)
001 = Normal state 3200 EPS (with sleep funct1on enable)
011 #Normal'state, 7600 FPS (w1th sleep funct1on enable)
101 <Normal state, 1060 FPS (with sleep function enable)
110 = Sleep mode (see Slp_state bit to get sleep state.)

Op_state[2:0]

Other Values as transition state.

0x09 L Write_Protect
Bit 7 6 5|4 3 2 1 0
Field o o WP[T0]

Usage | Write protect for the reg1ster 0x0A ~ 0x7F

Notes | Field)Name Descrlptlon

: ’ Write protect ehable/disable for the address after 0x09
WP[7:0] _ | 0x00 = Enable (Default), register 0xOA ~ 0x7F are read only
- | 0x5A = Disable, register 0x0A ~ 0x7F can be read/written

All rights strictly reserved any portion in this paper shall not be reproduced, copied or transformed to any other forms without permission. 9
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0x0A Sleepl_Setting
Bit 7 6 5 4 3 2 1 0
Field Slpl freq[3:0] 0 0 | 1 0
Usage | Sleepl_Setting register allows the user to set frequency time for the sleepl mode.
Notes | Field Name Description
Setting frequency time for the sleepl mode. : :
Slpl freq[3:0] | A scale is 4ms. Relative to its value 0 ~ 15, the frequency tlme s 4ms ~ 64ms _
Default is 32ms. (slpl_freq[3:0]=0111) - ‘
Bit [3:0] MUST always be 0010
0x0B Enter_Time : __ ,
Bit 7 6 5 I R T ) S Y
Field Slpl_etm[3:0] k ‘ Slp2 etm[3: O] ‘
Usage | Enter_Time register allows the user to set enter time forithe sleepl and sleep2 mode.
Notes | Field Name Description ) ‘ '
Setting sleepl enter time. N
Slpl_etm[3:0] | A scale is 128ms. Relétive t0,its valte 0 ~ 15, the frequency time is 128ms ~
2048ms. Default is 256ms. (slpl etm[3 O] 0001)
Setting sleep2 entenitime. |
SIp2_etm[3:0] | A scale is20480mis. Rélative to its value 0 ~ 15 the frequency time is 20480ms ~
327680ms. Default s 61440ms (about 61 §ec) (slp2- etm[3:0]=0010)
0x0C _ Sleepz_Setting
Bit 7 6 s/ |4 3| 2 1 0
Field SIp2 freqf3:0] - ~ 0 0 1 0
Usage | Sleep2fSetting registet allows the user to set frequency time for the sleep2 mode.
Notes | Field,Name ™ Descrlptlon B
b Settlng frequency time for the éIeepZ mode.
SIpZ_freq[3:0] | A scale is 32ms. Relative to its value 0 ~ 15, the frequency time is 32ms ~ 512ms.
Default is 320ms (sip2 freq[3 0] =1001)
Bit [3:0] ;MUST always be 0010
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1

0x0D Image_ Threshold
Bit 7 6 5 4 3 2 1 0
Field Imgga th[7:0]
Image_ Threshold register allows the user to set image threshold. The mouse sensor calculates data to
Usage | Delta_X and Delta_Y registers when image quality (please see Image Quality register)-is larger than
image threshold. .
Notes | Field Name Description ‘ _
Imgqa_th[7:0] Image threshold: 0 (High recognition rate) ~ 255 (Low recogmtlon rate) The
gqa_tht/: minimum level for normally working is 30. Default is 00011110
0XO0E Image_Recognition - L
Bit 7 6 5 4 3 WA T o
Field pk_wi[2:0] o | Imgga df3:0]
Usage | Image_Recognition register allows the user to set recognitioﬁ f;lte;i“m k
Notes | Field Name Description : :
. Peak threshold weighting:/0 (Low recogmtlon rate) ~1 (ngh recognition rate).
pk_wt[2:0]
Default is 111.
Bit4 MUST always be 0 ; :
) Image qualificationighresholds dlfference 0" (ngh recogmtlon rate) ~ 15 (Low
Imgga_df]3:0] recogn1t10n rdte). Defaultis 0101. ‘
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4. Specifications

4.1 Absolute Maximum Ratings

Stresses above those listed under "Absolute Maximum Rating" may cause permanent damage to the device.
These are stress ratings only. Functional operation of this device at these or any other conditions above those
indicated in the operational sections of this specification is not implied and exposure to absolute max1mum
rating conditions for extended periods may affect device reliability. -

Symbol |Parameter Min Max Unit Notes .
Tsrg Storage Temperature -40 85 °C )
TA Operating Temperature -15 55 °C
02 | Vg +t02 | V
Vbe DC Supply Voltage
03 | Vg +03 | V
Vin DC Input Voltage 03| Vi V. |AllUQgin e
Lead Solder Temp - 260 °C |Eer ‘170“:s;éiconds 1.6mm below séating plane.
ESD ] _— 1 v 3A(;111;1ns l}uman body model MIL 883 Method
4.2 Recommend Operating Condition :
Symbol [Parameter :Min. Typ. b Mak; - Unit=i*~ Notes
Ta Operating Temperature ; 0 9N 40 | k °C ,
Vaai Yz (M8 | 198 | VDDA, vDD short
Power Supply Voltage — - v
Va2 2.1) 2.7 3.6 : VDD
Ve [Supply Noise - - 100 | mV ~ [Peak to peak within 10K - 80 MHz
V4 gﬁ;zntzegéffiiens Qo) : 23 24 | 2.5 mm Refer to Figure 4.
R Resolution )/ | 800 | 1000 | 1600 | CPI
SCLK |Sémial Port Cloclf ;Fr;e‘quency = N TBD | MHz
FR Frameé Rate | - 1600 | 3200 |frames/s
S Speed 0 I - 30 inches/s
A Acceleration 0 - TBD g
All rights strictly reserved any portion in this paper shall not be reproduced, copied or transformed to any other forms without permission. 12
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4.3 AC Operating Condition (1.8V/2.7V)

Electrical Characteristics over recommended operating conditions. Typical Values at 25 °C, Vpp=2.7 V for 2.7V

application and Vpp = Vppa = 1.8 V for 1.8V application.

NOteS‘ -

Symbol |Parameter Min. | Typ. | Max. | Unit
) Two frames time maximum affer‘ setting
trpR PD Pulse Register - - | 625 | us |pD enh bit in the Configuration register
@3200frame/sec (refer to Figure 1 1)
From Vpp? to valid m0t1on 81 nals
tpy Power Up from Vpp? 10 - 29 | ms oof g :
500usec + 90 frames.- ‘
fuorp  |SDIO Read Hold Time i 3 i us Minimum hold tlrpe for Valld data (refer to
Figure 9). ‘ : 9
tresyne |Serial Interface RESYNC. 1 - - us- @3200 frame/éec (refer to F igure 10)
' @3200 frame/sec (Iefer to Flgure 10)
1.7ms for normal mode A )
1.7 ;
Serial Interface Watchdog SN (typlcal) for sleepl mode
SIWTT | Tier Timeout 32| - T | T8, 1320ms (typ1ea1) for sleep2 mode:
320 % [Notethat the value depends on the setting of
1Sleepl_Setting reglster and Sleep2_Setting
reglster
Sensor Wakeup Interrupt \ 4
tSwWKINT Time P P - 157 - us’”
. . £ | 30, T e
t,,t¢ |Rise and Fall Times: SDIO = 300 = ns |Cp —_3_0 pF
. . B0, .
t.,ts |Rise and Fall Times: II“ED - 20 - ns
All rights strictly reserved any portion in this paper shall not be reproduced, copied or transformed to any other forms without permission. 13
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4.4 DC Electrical Characteristics (1.8V)

Electrical Characteristics over recommended operating conditions. Typical Values at 25°C, Vpp=Vppa=1.8V
Symbol Parameter Min. Typ. Max. Unit
Type: Power
Supply Current .
Toon |\ fouse Moving (Normal) i TBD i mA
Supply Current
Toos1 |\ fouse Not Moving (Sleepl) i TBD i uA ‘
Supply Current .
Tops2 |\ fouse Not Moving (Sleep2) i TBD i uA
Supply Current
Topep (Power Down) i TBD ] o
Type: SCLK, SDIO g
Vi |Input Voltage HIGH VDD*0.7 - S
Vi |Input Voltage LOW - - | vop*0.3| W | .
Vou |Output Voltage HIGH VDD-0.4 - \ Y " @I oy =2mA
VoL |Output Voltage LOW - ; W4 | V@ =2mA
Type: LED , ‘
VoL |Output Voltage LOW - - 880

4.5 DC Electrical Characterlstlcs (2. 7V)

Electrical Characteristics over recommended operatihg COIldlthIlS Typlcal Values at 25 °C,Vpp=2.7V

~mV

@I o1 = 25mA

Symbol Parameter. M Typ. Max. | Unit
Type: Power ‘ k '
Supply Current : :
Toon Ivfouse MoVing\(Normal), i TBD . mA
Supply‘Cutrent - )
Toost |\ fouseNot Moving (Sleepl) ‘ i TBD i uA
Sapply\Current, / |
Toos2 ) foseNot Movmg (Sleep2) i TBD j uA
Supply; Current ‘ ‘ ,
Toorp (Power Pown) i ~_TBD‘\ i uA
Type: SCLK, SDIO I /
Vi |Input Voltage HIGH | VDD*0.7 - - \%
Vi [Input Voltage LOW - | - |vpbp*03| Vv
Vo |Output Voltage HIGH - VDD-04{ - ] V @l on=2mA
Voo |Output Voltage LOW T - 0.4 V  |@loL=2mA
Type: LED
VoL |Output Voltage LOW - - 380 mV @] oL =25mA
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5. Z and 2D/3D Assembly

\\
BASE PLATE
2716
I _ |l—cup
PLASTIC SPRING £6.01 T o
)
A e ] 059 |} -te =
ey ] ‘
i [ L T [ —
st T I — '
i a4 [=. L1 1 1
e ;7 @ F— - = [ |
SURFACE IS 0 REF.
. 340 =
PCB SENSOR BASE PLATE ALIGNMENT POST

13.8820°2
1065017
7451014

Unit: mm

< - ~Figure 5. 2D Assembly
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i IJIJIJUiii’ 'i n

igure 6.}3\Assefﬁb‘ly for Mounting Instructions
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6. Serial Interface
The synchronous serial port is used to set and read parameters in the mouse sensor.
SCLK: The serial clock line. It is always generated by the mouse controller.

SDIO: The serial data line is used to write and read data.

6.1 Transmission Protocol

The transmission protocol is a two-wire link, half duplex protocol between the micro- controller and the ‘mouse
sensor. All data changes on SDIO are initiated by the falling edge on SCLK. The mofise controller always
initiates communication; the mouse sensor never initiates data transfers. 4 _—

The transmission protocol consists of the two operation modes:
- Write Operation.
- Read Operation.

Both of the two operation modes consist of two bytes. The first byte contams the address (seven b1ts) and has a
bit 7 as its MSB to indicate data direction. The second byte containg' the datas <y

FIRST BYTE B SECONDB:YTE
(1R’BV|VT) ADDRESS (7 BIT) N DATALBBIT)
MSB Esgmssy S LsB

Figure,Z. Transmissi‘dﬁ:P‘rotoeolexs:‘ -

6.1.1 Write Operation

A write operation, which means‘that data is geing from the mouse controller to the mouse sensor, is always
initiated by the mouse controller and,consists of two bytes. The first byte contains the address (seven bits) and
has a “1” as its MSB to indicate dataidire¢tion. The second byte contains the data. The transfer is synchronized
by SCLK. The mouse contreller changes SDIO on falling edges of SCLK The mouse sensor reads SDIO on
rising edges of SCLKs

SDIO driven by the mouse controller

e Figu‘r‘e‘*8‘. Write Operation
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6.1.2 Read Operation

A read operation, which means that data is going from the mouse sensor to the mouse controller, is always
initiated by the mouse controller and consists of two bytes. The first byte contains the address, is written by the
mouse controller, and has a “0” as its MSB to indicate data direction. The second byte-contains the data and is
driven by the mouse sensor. The transfer is synchronized by SCLK. SDIO is changed on falling edges of SCLK
and read on every rising edge of SCLK. The mouse controller must go to a high Z state after the last address data
bit. The mouse sensor will go to the high Z state after the last data bit. o

7 e
R/W bit of néxt
addre -

SDIO driven by the mouse controller SDIO driven by the:mousé sériéor‘

Note "A" 4 9 Note "B"-

Note "A" 1. The mouse controller sends address to the mouse sensor.
2. The mouse controller releases and set SDIO to Hi-Z after the last address b1t

SCLK

SDIO

Note "B" 1. The mouse sensor sends data to the mouse controller
2. The mouse sensor releases and set SDIO to Hi-Z after the last data blt .

SCLK 16 ; Y./
A\ W bit of next address
; : . it of next address

SDIO DO L O SDIO drlven by the mouse controller

* Figuré 9. Read Operation

6.2 Re-Synchronous Serjal Interface

If the mouse contrefleriand the mouse sensor get out of synchromzatmn, then the data either written or read from
the registers will‘belincorrect. In'such a case, an easy way to solve this condition is to toggle the SCLK line from
high to low femleasttrrsyneé’ and then MUST toggle it from low to high to wait at least tgwrr to reach re-
synchronou§ theserial\post. This method is called by “watchdog timer timeout”. The mouse sensor will reset the
serial port withomtt resetting the registers and be prepared for the beginning of a new transmission.

‘ oo tswrr ‘ o
4—‘—»‘ o — — Yo

SCLK. L ‘ i Bl ] ]l ) el ol )]
tRESkYNC k

. . _1us, min . Hi-Z

SDIO , V 87 7 r\<ADDRESS(ﬁ/W)>< DATA

> =

Figure 10. Re—synchrohdUs Serial Interface Using Watchdog Timer Timeout

Note that this function is disabled when the mouse sensor is in the power down mode. If the user uses this
function during the power down mode, it will get out of synchronization. The mouse sensor and the mouse
controller also might get out of synchronization due to following conditions.
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®  Power On Problem - The problem occurs if the mouse sensor powers up before the mouse controller
sets the SCLK and SDIO lines to be output. The mouse sensor and the mouse controller might get out
of synchronization due to power on problem. An easy way to solve th1s is to use “watchdog timer
timeout”.

®  ESD Events - The mouse sensor and the mouse controller might get out of synchromzatlon due to ESD
events. An easy way to solve this is to use “watchdog timer timeout”. o

6.3 Collision Detection on SDIO

The only time that the mouse sensor drives the SDIO line is during a READ operatidn.‘To:évoid data collisions, -
the mouse controller should release SDIO before the falling edge of SCLK after the last address bit. The mouse
sensor begins to drive SDIO after the next falling edge of SCLK. The mouse sensor feleases SDIO of the rising
SCLK edge after the last data bit. The mouse controller can begin driving SDIO any time after that. In order to
maintain low power consumption in normal operation or when the PD pin is gulled high, the'mouse controller
should not leave SDIO floating until the next transmission (although that will not jcause any Commumca‘uon
difficulties). S ~ '

6.4 Power Down Mode

The mouse sensor can be placed in a power-down mode by settifg RD_enh bit in the Configuration register via
a serial port write operation. After setting the Configuration,registet, waityat most 2 frames times. To get the
chip out of the power down mode, clear PD_enh bit il the ‘Configuration register via a serial port write
operation. In the power down mode, the serial interfacélwatchdog timer (see Section 6.2) is not available. But,
the serial interface still can read/write normally. Foran agurateeport after leave the power down mode, wait
about 3ms before the mouse controller is able to issyelany write/read operation to the mouse sensor.

SCLK ¥ ) . -
Address = 0*0'6 \ Data = Qx09 \ 2 f‘r‘amﬁe‘s,’ max
100 00 1 1o Po o 1o o0 1 |
soio | | [ 1Y [ ] |
IDD | [ \

Eigune,L1" Power-down Configuration Register Writing Operation

6.5 Error Détection

1. The mouse controller can verlfy success of wnte operat1ons by issuing a read command to the same address
and comparmg written data to read data.”

2. The mouse controller can verify the synchromzatmn of the serial port by periodically reading the product ID
reg1ster '
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7. MOTSWHK function
7.1 Motion function

To use Motion function, the MotOSwk1 bit in the Configuration register must be set to zero. Motion is used to
monitor if the mouse sensor data is clear. If motion data are not clear, MOTSWK pin level will remain low.
After the mouse controller reads all motion data from the mouse sensor, the mouse sensor will set MOTSWK pin
level to high.

Note “A” ‘ Note “A™

Motion

-

Note “B”

Note “A”: Motion data is clear. W
Note “B”: Motion data is not clear. Register 3, 4 may be queued non-zero data -

Figure 12. Motion function

7.2 SWKINT function

To use SWKINT function, the MotOSwk1 bit in the Configuration register must be set to one. SWKINT works
when the mouse sensor is in the sleep mode and the fause controller is also in the sleep mode. If the mouse
sensor detects any motion occurrence at this mondent, they mouseksénsor will wake the mouse controller up
promptly via MOTSWK pin. The mouse sensor will trlgger the mouse controller at the rising/falling edge of
MOTSWK pin. ~

SWKINT o
N tswiint
Figure 13. SWKINT function
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8. Referencing Application Circuit
8.1 Power 2.7V Application Circuit (with Red LED, 2.4GHz Transceiver)

Power Sensor - PAW3204LL Buttons

short for direct battery

Power Tree

Battery * 2
(series,

1v-3.2V) -

Circuit for 2.7V, (with Red LED)
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8.2 PCB Layout Consideration
[ J

Caps for pins7, 8 must have trace lengths less than 5Smm.
8.3 Recommended Value for R1

8.3.1 Using Red LED for 2.7V
®  Radiometric intensity of LED

Bin limits (mW/Sr at 20mA). Recommended using Everlight 7343USRC/S1029-1 LED.

LED Bin Grade Min. Typ. Max.

Q 21.2 - 254
Note: Tolerance for each bin will be + 15% B

Suggested R1(ohm):

LED Bin Grade Min. Typ. k Max, -\
Q TBD TBD { \FBDg|
8.3.2 Summary
. . 4 ~R1
Light Source | LED Bin Grade V| eb S
; 7 Min. ~Typ. | Max.
Red LED Q ” %7 | TBD | TBD | TBD
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9. Optical Criterion

9.1 Recommended Red LED Angle Criterion

90° 60° 30° 0° 4
10 20°
oy / 30
> / uf
= / 5F
@ /
o / 60°
t 05 f
— /
~ / ] 70°
=
o / / |\
m / I'lI B[F
/ | . | il
0 R O
0 05 1.0
Radiation Angle
Figure 15. Radiation Characterlstlcs o
LED Viewing Angle Min, : Typ. ‘Max.
201}2« 24 30‘];: 36

9.2 Recommended Value for Optlcal Power

Recommended using Chang~Yu LED gomophotometer V1 lO to measure the LED viewing angle.

In order to balance tracking performance of PAW3204DB TJDM and lower power consumption of LED,

PixArt re¢ommended a value for optical power. The power MUST fit in the following table by adjusting
R1 value ‘WhenplED Source is not recommended one. Optical power is measured from base plate
rectafigle, hole, with' LED in DC mode. (Please see optical power measurement method AP note).
Récommended using ADCMT power meter 8230E to measure the optical power.

Parameter

‘l‘\/lin. o

Typ.

Max. Unit

“TBD

TBD uW

Optical Power k
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10. Package Information
10.1 Package Outline Drawing

[e] [] o] [:]

00O O

I oo ]

o 0 OO

O
L) L L] L]

o
w
©
o

«—— 29 3.18 91 10
0.125 ‘ 0.358

NOTES:

1. All dimensions in MM/INCH.

2. All dimensions tolerance: +/- 0.10mm
3. Maxmumflash: +0.2mm

4. Angular tolerance: +/- 3.0degress

Figu're 16. Package Outline Drawing

All rights strictly reserved any portion in this paper shall not be reproduced, copied or transformed to any other forms without permission. 24
BAIAS 4 R RS+ 2 PUR 3 A1 S09867, 530480, 529309, 560179, 526662, 554497, 1230890, 1287732 ¥ #I % & -

PixArt Imaging Inc.

E-mail: fac_service@pixart.com.tw V0.1, Jan. 2011




PixArt Imaging Inc.

PAW3204DB-TJDM

Wireless Optical Mouse Sensor

10.2 Recommended PCB Mechanical Cutouts and Spacing

27.153 |
2.997 ; 1.069
0118 >
| ; 7.544
11.05 | 26.010
) : 0 ref. 0010y 0.297

6.172 0.435 | € L1024

0.243 | r ™\
oo PPN P \ ]
0.167 O N A
¢ ; o194

,&0‘;711* ) “10.047
0.028 | X ‘
‘ o O ref.
1.194
T 0.047

438 g 000
0.167

6.172

0.243

All Dimen§ions *_mm / inch

3.251 _

0 0.128

Figure 17. Recommended PCBMMechahital Cutouts and Spacing

11. Update History

Version

Update

Date

V0.1

Creation, Preliminary Istwersion -/

01/20/2011

Note: The Part-No. of the Mouse Product with Prefix "PAN" shall NOT be made, sold, offered to sell, imported
or used in or into USA, Canada, Japan and EU. For "PAN", PixArt has only gained territory-limited patent
license from Avago. Avago reserve right to take legal action against our customers who fails to comply the
above term. PLEASE NOTE THAT PixArt will NOT defend, indemnify, or provide any assistance to our

customers who fail to comply the term. IF YOU DO NOT AGREE THE TERM, PIXART WILL NOT
DELIVER "PAN" PRODUCTS TO YOU. -
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