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PAW3203Dl

PAW3203DI WIRELESS OPTICAL MOUSE SINGLE CHIP

General Description

The PAW3203DI optical mouse sensor is a CMOS wireless mouse single chip that serves as a non- mechanical
motion estimation engine for implementing a wireless mouse.

Features Key Specificatidh
O Single power supply Power Supply - |1.73V ~ 1.87V (VDDD VDDA VDD)
27MHz FSK wireless protocol Range 25V~29V (vDD)
Q No mechanical parts Optical Lens 1:1
a Complete 2-D motion sensor R ———
O Precise optical motion estimation technology ~ |'Mterface 27MHZFSK Wl‘r“ej‘esrs protocol
O Accurate motion estimation over a wide range Systé‘rh Clock““‘; 27 MHz
of surfaces —
Q  High resolution up to 1000 CPI (Iny|FrameRate 13000 frames/sec
a High speed motion detection up to 28 inches/éec Speed‘ L 28 inc‘h‘nes/sec
O Supports five buttons (R, M, L, B4, B5) and[— |
three axes (X, Y, Z) output Acceleration TBD
a  Mouse operat!on condition_, RF protocol timing Resolu“tion; 400/600/800(defauIt)/1000 CPI
and sensor chip turn function can be power-up | : L
loaded from external EEPROM . ' |ogerating |5mA @Mouse moving (Normal)
0 Support I’C™ EEPROM interface ~ lcurrent .~ |B0OUA @Mouse not moving (Sleepl)
; o ‘ - |150uA @Mouse not moving (Sleep2)
Q Battery low detection — :
Package - Shrunk DIP24
Ordering Information ) -
Order Number | Resolution (CPI) |
PAW3203DI 800 =
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PixArt Imaging Inc.

PAW3203DI

Wireless Optical Mouse Single Chip

1. Pin Configuration
1.1 Pin Description

1.2 Pin Assignment

P;#n Name Type Definition
1 |ZY1 IN Z axis, scroller input, internal pull-low (50k), support mechanical encoder only
2 |ZY2 IN Z axis, scroller input, internal pull-low (50k), support mechanical encoder only
3 |BL IN Button left key input, internal pull-high (50k), press connect to low -
4 B4 IN Button 4 key input, internal pull-high (50k), press connect to low
5 |LED 110 LED driver control
6 |OSCOUT|OUT Oscillator output, connect to 27 MHz crystal
7 |OSCIN |IN Oscillator input, connect to 27 MHz crystal
8 |vDDD |PWR Digital circuit voltage power, 1.8V
9 |VSS GND Chip ground
10 |vDD PWR Chip 1/0 power voltage, 1.73V ~ 1.87V(Vgq1) OF 2 5V 2 9V(Vdd2)
11 |VDDA |PWR Analog circuit voltage power, 1.8V .
12 |VREF BYPASS |Analog circuit voltage reference . e e
13 |B5 IN Button 5 key input, internal pull-high (50k) press connect to Iow
14 |INC - No connection ~
15 |ISCK IN I°C serial clock, internal puII high (5k)
16 |ISDA 1/0 I°C bi-directional input/output pin, mternal pull-high (5k)
17 |RFID IN RFID resynchronization, mternal pull-high (50k) press connect to low
18 |RFDATA|OUT RF data output, CMOS output"
19 |RFEN ouT RF power control, CMOS output ; ]
20 |BR IN Button right key input, internal pull- hrgh (50K), press connect to low
21 |BM IN Button middle key input, internal puII hrgh (50K); press connect to low
22 INC - No connection
23 |RFU IN Reserve for future use
24 |BATLow [IN Battery low detection input
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Figure 1. Top View PihoUt Figure 2. Top View of Mouse
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2. Block Diagram and Operation
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FigureS'.i‘Blek Diagram o

The PAW3203Dl is a 27 MHz wireless CMOS optlcal mouse single chip that serves as a non-mechanical motion
estimation engine for implementing a wireless mouse. PAW3203DI supports X,.Y, Z three axes, and L, R, M,

B4, and B5 five buttons.

PAW3203Dl is in a 24-pin optical package and comes with‘the resolution of 800 counts per inch (CPI) and the
rate of motion up to 28 inches per second. PAW3203DI embedded mouse controller in it so that no additional
controller and its component needed.
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PAW3203DI

Wireless Optical Mouse Single Chip

3. Specifications

3.1 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 maximum
rating conditions for extended periods may affect device reliability. ~

Symbol |Parameter Min. Max. Unit Notes |
Tsto Storage Temperature -40 85 °C ‘
TA Operating Temperature -15 55 °C
-05 |Vgu+t02| V
Ve DC Supply Voltage
-05 |Vgp+03| V
Vin DC Input Voltage 0.5 Voc vV |AllOpin ; L
Lead Solder Temp 260 °C. - |For 10 sec'ondS“ 1.6mm below‘éeating plane
ESD i 2 KV All pins, human“body model MIL 883 Method
e 3015 ;
3.2 Recommend Operating Condition
Symbol |Parameter Min. Typ. | Max. “‘Unit R Notes
Ta Operating Temperature 0 40 ~°C ; !
Va1 1.73 18 | 187 | VDDD, VDDA, VDD short
Power Supply Voltage - V. ;
VN Supply Noise ) 100 mvV. - |Peak to peak within 0 - 100 MHz
Distance From Lens
z Reference Plane to 2.3 24 2.5 ~mm  |Refer to Figure 4
Surface o o :
R Resolution 400 | 800 | 1000 | CPI
A Acceleration ‘ TBD g
Felk Clock Frequency: 26.995 127.042 | 27.245 | MHz |Set by crystal
FR Frame Rate - 3000 , frames/s
S Speed 28  |inches/sec
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PAW3203DI
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3.3 DC Electrical Characteristics

Electrical characteristics over recommended operating conditions. Typical values at 25 °C, Vyq1 = 1.8 V, Foik =

27 MHz
Symbol|Parameter Min. | Typ. | Max. | Unit Notes
Type: Mouse Power
loo ﬁ/luc?tﬁ)slg I\C/Il:)r\:?nngt (Normal) 5 mA
loo ﬁ/luc?tﬁ)slg ﬁgtr rl\e;lnc:ving (Sleepl) 800 UA
loo ﬁ/lljgl?slg ﬁgtr rIs/lnotving (Sleep2) 150 UA
Type: BL, BM, BR, B4, B5, RFID
Repy ‘Internal Pull-up Resistance ‘ ‘ 50 | ‘Kohm‘
Type: ZY1,2Y2 .
Rep ‘Internal Pull-down Resistance‘ ‘ 50 | ‘Kohm‘ i
Type: ISCK, ISDA o
Rey ‘Internal Pull-up Resistance ‘ ‘ 5 | ‘Kohm‘ ' N
Type: BL, BM, BR, B4, B5 L o
Vs |Input High Voltage 1.3 |V
Vi |Input Low Voltage 05 | Vv
Type: LED e - e
VoL |Output Voltage Low ‘ ‘ | 300; ‘ mv. y@l oL =25mA
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PAW3203DI Wireless Optical Mouse Single Chip

4. Z and 2D Assembly

Package Lid

Lens \@ w S

OBJECT SURFACE

Figure 4. Distance from Lens Reference Plane to Surface
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Figure 5. 2D Assembly
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PAW3203DI Wireless Optical Mouse Single Chip

5. Referencing Application Circuit
5.1 1.8V Application Circuit (with Red LED)

#1. Battery Power Circuit Optional power source: Aor B
A. DC/DC Converter B. Regulator .
SAT 15V BAT_1.5V - BAT_3.0V
o . VTN PAD | us o
VCC_1.8V [ e
L2 220uH D3 _1N5819 5 VR1 fa) 5| ELm9818 .
| A~ VCC_1.8V Z22Z0 ) R1 vcc 1.8v
oS> S 1708
VOUT a1 100K BAT_3.0V b 1.8V R
a ? | 9 : )
==C30 S == VR2 BatDetect JE ‘Rz BatDetect |-
47uF O L e
100uF - 470K>
U1 ELM9318 22uF
?
#2_. EEPROM & LED-POWER Circuit BAT 15V . . . LED_ZTN'
Q " D2 _1N5819 ) ‘
U3 24AA02 VCC_1.8v : L~ v ﬂ_‘
o L1 200uH ’
A0 VCC | S VOUT}-
Al wp ISCK C5 | B ol
A2 SCL'W 0.1uF - | TswW Z ‘
R VSS SDA——— 4 Je - [0 ] o
- - a70F U2 N J ELM9327 T47uF
#3. RF TX Circuit R4 10R - R
VCC 1.8V © o
cs_l_ _l_01o ‘_I_Cll -
0.1uF
RFosc 1”FT T /l\
Izzpp T “RFEN _ . o Zl l
. g C13
. C9 : Cl
REDAIA 3904 O-AwF T~ RS
R3 10K N
0K o
RFEcarrier . .
— 'j 3904
= .
L ) U4
#4_. Sensor Circuit N -1 vCC 1.8V
Z1 1 ZYl N BATLOW 24  BatDetect . ENSW1
72 2 - 23 RFU =
s Vo 7 - R oy J
. %?n;,M“BL; - Co NC 122 2 | 71
‘. B4 4 21 _MKEY ENCODER
LED_ 2.7V R6 Dl— B4 BME — SWi1
? P ~;5 LED. ; CUBR 20 RKEY LKEY
., C18 10pF Sl B K
Recarrier 218 JOFF Sloscour | RPENEREER— RKEY SW2__
. x i 18 RFDATA
"~ RFosc T 27.042MHZ OSCIN_ RFDATA 17 RED MKEY SW3 _
. *c'lg _cho —1{VDDD ~ ~ RFDF———
. ‘ R S 16 ISDA g4 SW4
vee 1ev :1[:_I_i:VSS ISDA——— — 0 o—
0 R e L 15 ISCK SW5
- VDD ISCK BS > o |
o L vpDA NC Swe
c21 [c22 13 BS RED SW6_- |
e e VREF B5—— —
T T E PAW3203DI REY "SWIo |
10uF—F.1uF 1uF
—laluF =
N Notel: Please reserve C19, SW7 for future use
Figure 6. Application Circuit for 1.8V (with Red LED)
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5.2 1.8V Application Circu

#1. Battery Power Circuit

it (with IR LED)

Optional power source: Aor B

A. DC/DC Converter BAT 1.5V B. Regulator
= U5
BAT_1.5V IR_1.8V VTN PAD]
° 3 VCC_1.8V | ELM9818
VCC_1.8V VR1 o) 5
L2 220uH D2 _IN5S819 o | BATBOV |5 Zz 7 IR 1.8V
L Q1 0>>
100K vcc 1.8V
N VOUT | ,
C30 @) N BatDetect
A7UFE SW Z ;:031 VR2 0
0] 100uF e J_cas
U1 [ ELmo318 100K 22uF 22uF
= 1 e

“R2

BAT 3.0V

VCC_1.8V
R1 o

~ 17065 Q1

2N3906
BatDetect

4708 SR8
' 100K -

#2. EEPROM Circuit
U3 24AA02

— A0 VCC

#3. RF TX Circuit

Al WP cs
A2 - SCLI— 2 Towr
= LVSS SDA—

R4 10R- - -
VCC_1.8V © — ‘ e
» csi cio, - ‘
1 0.1uF 1uF el
RFosc 1UFT T T e
C6 = - . iy
T 22pF REEN - - I : l
02 Co - 1 cizl. . _l.ci3
REDATA ¥ 3004 0.wF == - L Rs " 100pF[  [L00pF
R3 10K W=
RFEcarrier.. -
= 3904
_ _ ua
#4. Sensor Circuilt —— S vCC_1.8V
71 1 R 24  BatDetect
zv1 - BATLow[ S — L, ENswa
72 2 23 RFU" e )
zY2 . RFUS———————
LKEY 3| 122 72 COM
BL - NC[—>. . ‘ — A
S : ENCODER
B4 al o 21 MKEY
IR_1.8v R6 D1 B ~i, BM sSwi
Q SHLEN 2 50 ep - BR 29 RKEY LKEY P
.or C18 10pF e o
RFcarrier . 6 19 . RFEN
I —210SCOUT . RFENF——— ReEY SW2_ |
0ax 7 18 RFDATA
| RFosc | 27-042MHZ |OSCIN .. RFDATA[ VKEy SW3
8. S - 17 RFID o 0—
*C19 J.c20 vbDbD - - RAID———
9|\ e 16 ISDA B4 SW4
VCC_1.8V ]:_I_ VSS . ISDA o—
o - = . 10 15 ISCK
1 —— VDD S IsCKETT——— Bs SWS . |
. 11|, LT 14
P R N VDDA ONC Swe
llear fe2z 23 g, L 13 s RFD_SW6__ |
S e s VREF o Bs|—— —
T~ = 7~ E24 e REU *SW7
10uF 0.1uF 1u|:‘—~|51 _— PAW3203D' REY_— 0

"Notel: Please reserve C19, SwW7 for future use

Figure 7. 'Application Circuit for 1.8V (with IR LED)
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5.3 2.7V Application Circuit (with Red LED)
#1. Battery Power Circuit
DC/DC Converter

BAT(1.5V) VCC_ 2.7V
BAT(1.5V) VCC 2.7V LED 2.7V VR1
o o
L1 200uH D2 __ 1N5819 T Rk
YY) ﬂ-‘
-] “s00K
VOUT | L
a “VR2
,C1 SWoz BatDetect Lo
P o +C2 500K
47uF u1 l ELM9327;T:47 . " RS -
Y 100K
#2. EEPROM Circuit N
U3 24AA02 VCC 2.7V
A0 VCC $
Al WP Lcs
ISCK
A2 SCLT " \ooa [ o.aur
L VSS SDA _L
#3. RF TX Circuit o fa 15k S e
VCC_2.7V © —— AN -
e8|, _]_c‘lo_ _J¢C11
RFosc 1UF{F‘ S TQ-lUF ’|~\1UFV 7 N
_Lce I - -
22pF RFEN, i
N -
RFDATA K 5004 ’ol“F ~~{ R2 . .100pF _FbOPF
R310K R ok — ,
RFcarrier ‘ IJ Q3
: ;j 3004
#4_. Sensor Circuilt U4
f b T VCC 2.7V
A —Lizvi - BATLow [24—Batbetect ENSW1
, ‘ z1
72 24 23 "RFU z2
LKEY 3 ZYZ e 22 72 coM
— 1 BL NC[— X Z1
B4 a| 21 MKEY ENCODER
LED 2.7V ) B4 . BM
? R1 : PlH”‘ 51 ED . pR|Z0_RKEY LKEY SW1
.oy C18 10pF e g e '
RFcarrier 8“ - : 6 OSCOUT  RFEN 19 RFEN RKEY SW2
X g o o 18 RFDATA
| RFOSC T 27-04,2MHZ 8 OSC|N -RFDATA - D MKEY SW3
«C15. - o VDDD " RFID
vee 2.7V V':Eﬂfjfg-vss\‘ ISDA &—SPA Ba I o
B e 10| 15 ISCK
' — {VDD - ISCK B5 SWS_
o VDDA NC—X* REID SW6
C21. [c22  (C23 12 . 13 B5 o
e 4 F VREF B5
- T~ 24 : ¥ Swy
. : RFU
muF—’;luFFu . 5‘|61uF PAW3203DI REU _~ oo

’Nortélz Please reserve C19, SW7 for future use

Figure 8. Application Circuit for 2.7V (with Red LED)
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5.4 Typical Application for RF Receiver

CL  20pF
)
1 C3  68pF
c2 1+ c4 [ o
™ [ 1-C6 C5 _1+
2.2uF 10nF u1 = TR
1 || HANTINL  ANTINZ [0 - 10nF | 2.2uF
- AGND VNEG . |
VC(c}—RF 31 veos MDR (5 L ]
1 vcc LF = — ;
5 16 C7 || 2.20F :
C8 Jijgg 0sC IN_6 | VDIG AGND 75 — — —
P~ D oUTT| XTALIN  VPOS_LO |7 e —
10uF AuF — 8 | XTALOUT VNEG LOH3 BT —— c1i010 |+
. B3 3| YNEG_DIG Bl REDATA | ok
10| 83 gy BT S 10n€l7 2.20F
TITRF7903-PW20 g S
ci2_l+ [c13 =
2.2uEJ\1170nF ‘
- OSC _IN ||:|| 0SC \O‘U'I"\ . ; -
ng X1 ) '_ngs S veesv
OMHz == ~
e ©VegRF
2 C16
"3 =
4 0.1uF

VCC_RF

RE DATA " 1| - 1 IPL
VEC_RF e |0 VRES TRV
TE X—23po.1 - D-/SDATA 1 9 1
R8 470 N i )-13 .
ANAN D1 1/ LD - - N P0.2 ,”D+/SCLK VgC_SV 2
e D SYNC 4] - 14 o 3
o~ © . ——— P0.3 - vcce 3
o CPWR a g [ a7 C18
4 D VS AAT 7D * — 9
= - R —|pLe TO.luFTlouF 4
VPP 10 ° usB
VSS 2
0.5 23 SCL =
. b0 |22 SDA
# XTALIN XTALOUT L(
. CYPRESS CY7C63723
Figure 9. Application Circuit for RF Receive
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5.5 PCB Layout Consideration

®  Caps for pins 8, 10, 11, 12 must have trace lengths less than 5mm.
®  The trace lengths of OSCOUT, OSCIN must less than 6mm.

®  The trace length of RFosc, RFcarrier must as short as possible.

5.6 Recommended Value for R1
5.6.1 Using Red LED
®  Radiometric intensity of red LED
Bin limits (mW/Sr at 20mA)

LED Bin Grade Min. Typ. ' Max‘.‘
N 147 ; 177
P 17.7 - 212
Q 21.2 - | 254

Note: Tolerance for each bin will be £ 15%
®  Suggested R1:

Red LED Bin Grade | Suggested R1 (ohm) |

N | 12
P 2
o —

5.6.2 Using IR LED
®  Suggested R1:

IR LED Bin Grade

; Suggested‘Rl (ohm)
~ TBD 0

It is not guaranteed that the performan‘t:\é:«of PAW3203DI with IR LED is as good as PAW3203DI with red LED.
PAW3203DlI is designed to a very good m'atch with red LED, and this combination has the best performance.

5.6.3 Summary ; ‘
Light Source‘ | LED Bin Grade VDD R1 (ohm)
~Red LED CN,P.Q 2.7 12
IRLED TBD 18 0

All rights strictly reserved any portion in this paper shall not be reproduced, copied or transformed to any other forms without permission.
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6.

EEPROM Table

After power on, PAW3203DI will check EEPROM, if EEPROM address = 0x01 and data = OXAA, continue
to read EEPROM address 0x02.

2. When reading successive data is zero, PAW3203DI stops to read data from EEPROM.
3. Placing updated address and data continuously. :
Address|Description Default
. 00H =800, 01H = 400, 02H = 400, 03H = 600,
06H |Resolution 00H 20H = 1000 :
80H |Sleepl entry time 17H |8.88ms * 23 = 200ms :
81H |Sleepl period 1CH |1ms *(28+2) = 30ms (Refer to the Flgure 10)
82H |Sleepl pd low time to check sensor motion status| 05H |1ms * 5 = 5ms (Refer to the Figure 10)-
83H [Sleep2 pd low time to check sensor motion status| 05H |1ms * 5 = 5ms-(Refer to the Flgure 10)
84H |Sleep2 entry time 3CH |1s*60=160s.
85H |Sleep2 period (6bits, range: 0~63) 28H |8ms * (40 + 1) = 328ms (Refer to the Flgure 10)
86H |Manchester code 1T time (8051 timerQ timer) D8H |4us * (FFH - D8H) =160us
87H |Preamble total time OFH 1T *15=15T
88H |Preamble counts 06H [2T * (6-1)=10T
89H |Chip turn 55H |15H = -90", 55H = 0° DSH +90°
8DH |RFID timer OFH ~200ms * 15 =3sec i

SLEEP1

Sleep1 period ‘

LED OFF

L

— [

LED ON

Sleep1 pd low time to check mouse sensor mkoktioknxstatus“ )

Sleep2 period ‘

LED OFF
SLEEP2 ] W LED ON
Sleep2 pd low time to ch)e‘c_l?rl’louse “s‘ens‘or‘motyioyn status
- Figure 10. Sleep Period
For example: T
EEPROM Address| Sensor Address | - Data ~ , Description
0 - | OXNN | RF ID code, OXNN = 0x01 ~ OXFF
|~ | Ifthe data is OXAA, then PAW3203 continue to read
1 - "OXAA | EEPROM address 0x02, else stop to read any data from
o | EEPROM"

2,3 0x06 0x00 {800 CPI

4,5 0x80 | 0x17 | Sleepl entry time

6,7 0x81 | Ox1C | Sleepl period

8,9  0x82 -0x05 | Sleepl pd low time to check sensor motion status
10, 11 -0x83 0x05 | Sleep2 pd low time to check sensor motion status
12,13 0x84 ~ | Ox3C | Sleep2 entry time
‘14, 15 0x85 | 0x28 | Sleep2 period (6bits, range: 0 ~ 63)

16,17 0x86 0xD8 | Manchester code 1T time (8051 timer0 timer)

18,19 0x87 _OxOF | Preamble total time
20,21 _0x88 '0x06 | Preamble counts
22,23 ‘0x89 0x55 | Chip turn 0°
24,25 0x8D - OxOF | RFID timer

26 - 0x00 | Ending code

27 - 0x00 | Ending code

All rights strictly reserved any portion in this paper shall not be reproduced, copied or transformed to any other forms without permission.
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7. Package Information
7.1 Package Outline Drawing

LT T

o ©09e98e

©88 666

o
AR

AOMAAAA AL

\

JUIUUNUOUUOY

- DIMENSION

DIMENSION
e (MM) MIL>
SYMBOL———

: MIN: NOM. | MAX. | MIN. NOM. | MAX.
A [4470] 4670|4870 176 | 184 192
AL | 1,400 | 1.500 | 1.600 | 55 59 63
a2 3070 | 3170|3270 | 121 | 125 129
A3 | 0920 | 1.020 | 1120 | 36 40 44
b 0357 ] 04570508 | 14 18 20
bl | 0889 1016 | 1143 | 35 40 45
c 0203 | 0254|0279 | 8 10 11
D 2174 | 21.84 | 2194 | 856 | 860 | 864
D1 | 0.700 | 0,800 | 0,900 | 28 32 36
D2 | 4450 4550|4650 | 175 | 179 183
D3 | 5500 | 5600|5700 | 217 | 221 | 224
E  [10.060| 1016010260 | 396 | 400 | 404
Bl [14.020| 14.220|14.420| 552 | 560 | 568
E2 | 9.880| 9.980|10080| 389 | 393 | 397
F |16537[16.637|16.737| 651 | 655 | 659
G 5107 | 5.207 5307 | 201 | 205 | 209
H 4980 ] 5080|5180 | 196 | 200 | 204
e 1778 BASIC 70 BASIC
L 4.980| 5080 | 5180 | 196 | 200 204
e |— | g0 | —1—| 1e°

Figure 11. Package Outline Drawing
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7.2 Recommended PCB Mechanical Cutouts and Spacing

4.064 >

0.028

0.160 27.153
20iss
e 2280 N 1.069
0.610 i
6.985 « 10.9% 0 ref. | . 2000 __, 037
0.275 ' i 16.942 e
U | e
s - 00000000000 , U/
&mx 0047
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Figure 12. Recommended PCB Mechanical Cutouts and Spacing
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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.

All rights strictly reserved any portion in this paper shall not be reproduced, copied or transformed to any other forms without permission. 14
PixArt Imaging Inc.

E-mail: fae_service@pixart.com.tw V0.3 April. 2008




