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PAN3203DI WIRELESS OPTICAL MOUSE SINGLE CHIP

General Description

The PAN3203DI optical mouse sensor is a CMOS wireless mouse single Chlp that Serves as a non-mechanical
motion estimation engine for implementing a wireless mouse. <»;<_~».,\ e Sl

Features Key Specification \ . ) '»LT.'\’T;‘;T,.\

O Single power supply Power Suppiy 1 73v~1 87V (VDDD VDDA \YDD)

27MHz FSK wireless protocol Range 2 5V~2 oV, (VDD)

L R

\-,_

O No mechanical parts Optical Lens. oy ;L »_\\»,__»::
a Complete 2-D motion sensor P - s
O Precise optical motion estimation technology wyinterfae "ot 27MHZ FSK W|reless protocol
0 Accurate motion estimation over a Wlde range System C[ock / 27 MHZ el
of surfaces ey S »S
O High resolution up to 1000cpi 1 Fran}e Rate ».;;,;\ 3000 frame ec
High speed motion detection up to 28 mches/sec Speed 28 mches/séa
Supports five buttons (R, M, L, B4, BS) and Sscny

three axes (X, Y, Z) output B A9?91e ratj@ TBD

O Mouse operation condition, RF protocol ti\vm'%\Reé‘c\J’lﬂﬁo\n_ R - 400/600/800(defauIt)/lOOO CPI

and sensor chip turn function can be. powef~up RS S
loaded from external: EEPROM 5m A @Mouse moving (Normal)
Support I°C™ EEPROM mterface \ 85?:2:1?? : ;'\";“""":“SOOUA gMouse ot moving Es:eeplg
L R o //150uA @Mouse not moving (Sleep2
Battery low detection N |
S Package - ' |Shrunk DIP24

\:,t

Ordering Informatlon TR TR S
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PAN3203DI Wireless Optical Mouse Single Chip

1. Pin Configuration

1.1 Pin Assignment
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1.2 Pin Description

Pin #|Name Type Deflnltlon

1 |ZY1 IN Zaxus “scroller input, mternal pull Iow (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 Button4 key input, internal puII hlgh (50k) press connect to low

5 |LED 110 LED drivercontrol e

6 |OSCOUT |OUT Oscillator output connect to 27MHz crystal

7 |OSCIN |IN Oscillator input, connect to 27MHz Crystal

8 |vDDD |PWR Digital Circuit voltage’ pow 18V o

9 |VSS GND __[Chip.ground.

10 [VDD  |PWR __ |Chip }/O powervoltage, 1. 731, 87V(Vdd1) or 2.5V~2.9V (Vg2

11 VDDA [PWR Analog-Circuit voltage power, 1.8V

12 |VREF _ |BYPASS: |Analog circuit voltage reference

13 |B5 IN  *.|Button5 key input, mternal puII high (50k), press connect to low

14 INC - No_connection. .

15 [ISCK IN . |I’C serial clock; mtema_l,,pull high (5k)

16 [ISDA I/0 .. [I*C bi-directional input/output pin, internal pull-high (5k)

17 |RFID IN- ..--._|RFID resynchronization, internal pull-high (50k), press connect to low

18 |RFDATA |[QUT |RF data output, CMOS output

19/ |RFEN " [OUT ~.. |RF power-control, CMOS output

20 {BR. IN-. Button right key.input, internal pull-high (50k), press connect to low
21 |[BM~~ [IN Button middle key input, internal pull-high (50k), press connect to low
22 INC o) No connection

23 |RFU IN - |Reserve for future use

24 |BATLow |IN ~-|Battery low detection input

T

e
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PAN3203DI Wireless Optical Mouse Single Chip

2. Block Diagram and Operation

LED POWER ON R VDD
LED DRIVER RESET o o
S3 s
. CMOS IMAGE <E ,
© & =
WHEEL [ ZY1 5 E SENSOR 2 %
< . Q Q.
ZY2 v 2 S
N QO Tl o [
O W
N =
\Q”On\ o
~ BL - S .
o S AR ~ \\\ }
zZ . VREF™
BUTTON BR 2 e e e
o 8| e (==l
B5 - PROCESSOR | | bROM | T ISOK
| CONTROLLER %% isDA
L RFID : St
RF - RFDATA <\ \RELESS MoUsE CONTROLLER - oscitiator [ 05N ] CRYSTAL
INTERFACE | RFEN = T OscouT

and B5 five buttons. . - w

s, \\» T

PAN3203Dl is in a 24-pin optlcal package and comes Wrth the resolutbn of 800 counts per inch (cpi) and the rate of
motion up to 28 inches per second. PAN3203DI embedded mou5e eontroller in it so that no additional controller and
its component needed. RO ho T
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PAN3203DI

Wireless Optical Mouse Single Chip

3. Specifications

Absolute Maximum Ratings

Stresses above those listed under "Absolute Maximum Rating” may cadee{)iermanent 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 :‘fi-;-;.‘,_\_NOtes’;\_
Tste  |Storage temperature -40 85 °C o N TN
TA Operating Temperature |  -15 55 °C ~
05 [Vey+02| V
Ve DC supply voltage e
05 |Vaz +03| V = SN

Vi |DC input voltage 05 | Vpc [V |ARWOpin. e e

Lead Solder Temp - 260 °C"\’;:~'_‘.’ Eor 1Qeeconds 1. 6mm belowseatlng plane
. _ ] N s All p1ns,_fhgnan \body model MIL 883 Method

3015 R

Recommend Operating Condition o _ o
Symbol |Parameter Min. Typ. Max Unit" Notes
Ta Operating Temperature 0 °Q
Vi 173 | 18- 187 | . |VDDD, VDDA, VDD short

Power supply voltage ...... —=. Vil
Vi . 25. | ~2.7 29 [~~._ VDD
Vi Supply noise |- N N V- |Peak to peak within 0-100 MHz
z Distance  from  lens|vp 5 | 5 4 Refer to Figure2

reference plane to surface >
R Resolution '\'\’:<i;;, cpi
A Acceleration i g
Fek CIockE_r\e‘q‘uency ~1h26. 7. MHz |Set by crystal
FR e T 3000 |- - - Frames/s
S RUTT e 28 |Inches/sec
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PAN3203DI Wireless Optical Mouse Single Chip

Package Lid

Lens \@ @ § S

OBJECT SURFACE

-~

Figure2. Distance from Lens Referqn_cei‘rl?féiﬁg\tg \l',l'ﬁape_;\’f.f:-‘
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Unit: mm

Figure3. 2D Assembly
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PAN3203DI Wireless Optical Mouse Single Chip

DC Electrical Characteristics
Electrical characteristics over recommended operating conditions. Typical \ya[ues at25 °C, Vg1 =18V, Fek =

27MHz [
Symbol [Parameter Min. | Typ. | Max. | Unit ‘\';."\?-‘\_‘,»-\\,_l\\lotes
Type: Mouse Power
Iop ﬁ/lug)fslg ncw:g\r/ri?]gt(Normal) i 5 ) mA }
., |Supply Current ~ e | - B -
Mouse not moving (Sleepl) RN
oo Supply Current i 150 i .~ . NI
Mouse not moving (Sleep2) S
Type: BL, BM, BR, B4, B5, RFID o \
Rpn |Internal Pull-up Resistance | g
Type: ZY1, ZY?2 ST
Rep |Internal Pull-down Resistance |
Type: ISCK, ISDA
Rpn |Internal Pull-up Resistance |
Type: BL, BM, BR, B4, B5
Viu  |Input High Voltage
V. |Input Low Voltage
Type: LED e Y
Vo |OutputVoltageLow . | - |7 =300} mv |@lo.=25mA
N RN e S
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PAN3203DI

Wireless Optical Mouse Single Chip

4. Referencing Application Circuit

4.1 1.8V Application Circuit (with Red LED)

#1. Battery Power Circuit

Optional power source:

BAT_1.5V

L2 220uH

D3 _1N5819

A. DC/DC Converter

BAT_1.5V

VCC_1.8V
o VR1

_~ VR2

ELM9318

VCC_1.8V

#2. EEPROM & LED-POWER Circuit

U3  24AA02

#3. RF TX Circuit

Cc4

VCC_1.8V ©
R20

BAT 3.0V o

short/open

RFDATA

R21  open/short

1

#4 . Sensor Circuit

.

.

. Sk
iy
R3 10K 1

* R5 open

a1

e Voo

| v ~RFosc
J N

042MKZ OSCIN
.8

ﬂlf.\VSV o

VCC_1.8V

ENSW1

‘COMJ

RKEY = 60—
MKEY = &6
Ba T e
B T e

SW6
RFID ~

£

el Jg—-“’VREF
/FLE \ 2
l Notel:
R20
short
open
Note2:

Please reserve C19,R5,SW7 for future use

Figure4. Application Circuit for 1.8V (with Red LED)

—0/0—4
PAN3203DI

==>VDD_1.8V
short ==>BAT_3.0V

ENCODER

LKEY 75~
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PAN3203DI Wireless Optical Mouse Single Chip

4.2 1.8V Application Circuit (with IR LED)

#1. Battery Power Circuit Optlonal power Source:‘A or B
A. DC/DC Converter BAT 15V B. Regulator .
BAT 1.5V IR_1.8V Wi PAD o BATL3OV
- VCC 18V 9 VRL vee 1av | ELM9818 " T ey
L2 220uH D2 IN5819 @~ —¢ BAT_3,0V. % > 8 SOUIRABY RIS o T
100K Q4 Te>> VCQ Lav s B

. 2N3906 | . o | 2N3906
c30 v T -

BatDetect

[a)
47uF SwW =z = ;
(O] [LOOuF L
u1 [ ELM9318 100K ~22uF
= .

BatDetect

#2_. EEPROM Circuit
U3 24AA02

A0 VCC
Al WP
A2  SCL
= LVSS SDA

#3. RF TX Circuit
VCC_1.8V ©

R20 short/open

BAT 3.0V o0—m  A~AN——+
R21  open/short

RFDATA ) A

- N 2N3906
R3 10K
2 _\W_K
* R5 operi

| ReaK,

. < R7
~p 10K

#4. Sensor Circuit:.

ENSW1

22
COM

71
RFU

A
MKEY ENCODER

sSwi
RKEY LKEY oo

OpF
L

RFEN

; Clq 1
RFcarrier L
1t RKEY SWZ/

e <~ :l'<X1 18 RFEDATA
N | RFoS(?;’T\Zz:‘OfZMHZ S ) 1 ReD MKEY SW3_
[T C20 VDD.E)_ RFID———
7 ) "1@‘[:*‘ oy B o |16 15DA B4 SW4__
10 ] ISCK
VDD ISCK 22— — B5  SW5
4 vbpa NC 4 Swe
2] i 13 B5 RAD 275~ |
+ VREF B5[——— —
REU “SWT |
" PAN3203DI ]
—.-.....Notel:
. “. / R20 R21

= short open ==>VDD_1.8V
open short ==>BAT_3.0V

Note2:
Please reserve C19,R5,SW7 for future use

Figureb. Application Circuit for 1.8V (with IR LED)

VCC_1.8V

All rights strictly reserved any portion in this paper shall not be reproduced, copied or transformed to any other forms without permission.
PixArt Imaging Inc.
E-mail: fae_service@pixart.com.tw

8

V0.1 Jan. 2006



PixArt Imaging Inc.
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4.3 2.7V Application Circuit (with Red LED)

#1. Battery Power Circuit

DC/DC Converter BAT(l.s\}j"

BAT(1.5V) VCC_2.7V LED_2.7V
o o e
L1 200uH D2 1N5819 T N N
VOUT .
S
o
a1 SW Z
.
- (O] _LCZ
47uF Ul ELM9327
T47UF

#2. EEPROM Circuit
U3 24AA02

A0 VCC
Al WP
A2  SCL-
VSS SDA

#3. RF?TX Circuit IS e '
VCC 2.7V © — B
! mk_és —1; _L _]_(:11

ST

p Q1
. 2N3906

RFEDATA

lC13

100pF

R3 10K

e

o 1 ; »

* RS open

S R7 “~. RFcarrier . | IJ
10K

I vCC_2.7v
_|.24 _ BatDetect ENSW1
23 RFU ] 2
COM
22 22 71
21 MKEY ENCODER
20 RKEY LKEY SW1__
19 _RFEN
OSCOUT. © RFEN RKEY SW2_ |
E 18 RFDATA
@SCI N RFDATA — sw3
N MKEY~=""5 —~
R 17 __RFID o—
VDDD,’ RFID[——— —
N R sSw4
e 16 ISDA B4 oo
- \/SS,' ISDA —
0} 15 ISCK
—1VDD ISCK F=>—=— Bs SWS_
1347 14
VDDA NC—x SW6
. : RED SW6__
SN VREF BS[— —
* SW7
“ RFU o o
lOuF—FluF 1uF —PluF PAN3203DI L
== Notel:
= Please reserve C19,R5,SW7 for future use
Figure6. Application Circuit for 2.7V (with Red LED)
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PAN3203DI

4.4 PCB Layout Consideration

1. Caps for pins 8, 10, 11, 12 MUST have trace lengths LESS than 5mm.

2. The trace lengths of OSCOUT, OSCIN must less than 6mm.

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

4.5 Recommended Value for R1

4.5.1 Using Red LED
Radiometric intensity of red LED
Bin limits (mW/Sr at 20mA)

LED Bin Grade Min. Typ.
N 14.7 -
P 17.7 S
Q 21.2 =

Note: Tolerance for each
Suggested R1:

bin will be + 15%

Red LED Bin Grade

Suggested R1 (ohm)

N 12
Q 12

4.5.2 Using IR LED
Suggested R1:

IR LED Bin Grade

Suggesté@' ‘Rl.:(o;\hn])

— _.:\_:.?:,:.‘

Y

It is not guaranteed that the\performance of PAN3203DI Wlth IR LED is as good as PAN3203DI with red LED.
PAN3203Dl is de5|gned toa very good match Wlth red LED and this combination has the best performance.

IS

nght Source LED Bin Grade ) VDD R1 (ohm)
TN Y Q R 12
IRLED-. |} TBD . |78 0
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PAN3203DI Wireless Optical Mouse Single Chip
6. EEPROM Table
1. After power on, PAN3203DI will check EEPROM, if EEPROM address OxOl and data=0xAA, continue to read

EEPROM address 0x02.
2. When reading successive data is zero, PAN3203DI stop read data from EEPROM
3. Placing updated address and data continuously.

B

Address|Description Default] . , .

. OOH 800, 01 400 02H 400 03H 600
06H Resolution 00H 20H=1000. '—L Rt .
80H Sleepl entry time 17H 8‘88ms*23 ZOOms b o
81H Sleepl period 1CH 1ms*(28+2) 30ms (Refer- Le the ﬁgure?)

82H Sleepl pd low time to check sensor motion status |05H 1ms*5 = 5ms (Refer to the Figure?)
83H Sleep2 pd low time to check sensor motion status [05H  [1ms*5.= 5ms (Refer to the Flgure7)

84H Sleep2 entry time 3CH  [1s*60=.60s - S

85H Sleep2 period (6bits, range: 0~63) v~ [28H  [8ms*(40+1) = 328m$ (Refer to Ihe Figure?)
86H Manchester code 1T time (8051 timerQ tlmer) ~1D8H "4us*(FFH D8H)~160us\

87H Preamble total time OFH - |1T*15=15T

88H Preamble counts 06H |2 T*(G—l) 0T L

55H " |15H=-90", 55H=0" D5\H—+9O
“200ms *15=3sec

89H Chip turn
8DH RFID timer

34
SLEEP1 J

LED OFF

LED ON

‘ LED OFF
SLEEP2 J W
. LED ON

For example: e~
EEPROM Address| S s | Data .. Description
0 _OXNN_ RE D Code, 0xNN = 0xO1-OxFF
1 ) Ox AA ~|-If the data is OXAA, then PAN3202 continue to read EEPROM
i A addreés 0x02, else stop to read any data from EEPROM
2,3 S 0x06 v | 0x00 | 800cpi
4,5 L 0x80  1.0x17 | Sleepl entry time
6,7 1 oxsl 0x1C | Sleep1 period
89 | 0x82-x|._0x05 .| Sleepl pd low time to check sensor motion status
710,11 > ~] 00x83 | 0x05 | Sleep2 pd low time to check sensor motion status
12,13, | 0ox84. | :0x3C | Sleep2 entry time
14,15 -]/ 0x85 ~.-|.0x28 | Sleep2 period (6bits, range: 0~63)
16, 17 Ul 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 '~ | O0x55 | Chipturn0’
24, 25 0x8D OxOF | RFID timer
26 - 0x00 | Ending code
27 - 0x00 | Ending code
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7. Package Information
7.1 Package Outline Drawing

NINANARRIRIRIRInInIniS

G
D
> O O o
D
%D o @

YU 2. DIMENSIONS D,ET DOINOT

DIMENSION ™. DIMENSION
S (MM) S (MID)

SYMBOL

i

Al 11,400 | 4.5Q07 1,600}~ 55 59 63
3.070| 3.1704.3. 21| 125
{3-710.920| 1.0207 36 141
00357:-0,457 T4
bt | 0889 | T:0le|1. 35

c 13].0.254 |
D 3
N 0.800-1.0.
N 4.550

T5:5001..5.600
10.060] 1Q:160:

“I14.120] 14.220[12:320] - 5 560 | 564
_ 98804, 9.980110, 393 | 397
2 7116637 651 | 655 | 659
5207 201 | 205 | 209
5.080 | 5. 196 | 200 | 204

778 BASIC 70 BASIC
0]-5.080 | 5.180| 196 | 200 | 204

E o2 5 |— 127

Figure8. Package Outline Drawing

-.Cfo\NSTROLUN"G’- DIVENSION-
M

JUUUUDUUONTY e

MIN. [ WM Max. | MINTT-Nom ] Max.]
A | 4.470| 467014870 176 | 184 [t92-

AR [

‘MILLIMETERS.

INGLUDE_MOED FLASH OR PROTRUSIONS

MOLD JFLASH OR PROTRUSIONS SHALL /NOR EXCEED 0.200mm.

’M\TQLUDNG’ DAM BAR PRCTRUSIONS TO

5
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PAN3203DI Wireless Optical Mouse Single Chip

7.2 Recommended PCB Mechanical Cutouts and Spacing

0160 [ 27.153
i 15494 gggg —> ;:,‘_\ . 1060 >
o610 | -
o588 i «— 00 0 ref. -~
J"'“@OOOOOOOOO(E)O

<_|—-

Optical Center

o

T .
0175 - OOOOOOOOOﬁ

All Dimensions : mm /inch

8. Update History

Version | Update e Date
V0.1 Creation, Preliminary 1% version . 01/16/2006
N
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