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PAW3335DB-TZDU: Low Power Optical Gaming Navigation Chip

General Description

PAW3335DB-TZDU is PixArt Imaging's new low power
gaming navigation chip suitable for wired and wireless
gaming application. It has the latest state-of-the-art low-
power architecture and automatic power management
modes, making it ideal for battery-operated, power-
sensitive cordless gaming devices. It provides excellent
gaming experience with the features of high speed and
high resolution even in low power mode to fulfill gamers’
need. It is packaged in an 8pin staggered dual-in-line
package (DIP) and designed to be used with LOAC-LSG1
lens to achieve optimum performance.

Key Features

= Low power consumption of typical 1.7mA @ run mode
= Programmable rest modes
= Small form factor PDIP 8L molded lead-frame package
= Operating Voltage: 1.80V - 2.10V
= High speed motion detection 400ips and acceleration
40g
= Selectable resolutions up to 16000cpi
= Three-wire serial port interface (SDIO)
® |nternal oscillator — no clock input needed
= Customizable response time and downshift time for rest
modes
= Angle snapping
= Lift detection options
=  1mm setting
= 2mm setting

Applications

= Wired and wireless Gaming Optical Mouse
= Trackball application
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Key Parameters

Parameter Value

Power Supply Voltage (V) | VDD: 1.80 - 2.10V

Interface 3-wire Serial Peripheral
Interface

Supply Current @ VDD = | Run: 1.7 mA

1.9V Power Down: 3uA

Note: includes LED

current

Resolution (cpi) Up to 16000

Tracking Speed (ips) 400

Acceleration (g) 40

Package Type (mm) 8LPDIP,9.9x12.85x6.1

Ordering Information

Part Number Package Type

PAW3335DB-TZDU 8L PDIP
LOAC-LSG1 Small Trim Lens

RoHS ‘ e .
compliant d

Far any additional inquiries, please contact us at
http://www.pixart.com/contact.asp
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1.0 Introduction

1.1 Overview

PAW3335DB-TZDU is based on Optical Navigation Technology, which measures changes in position by optically acquiring
sequential surface images (frames) and mathematically determining the direction and magnitude of movement.
PAW3335DB-TZDU contains an Image Acquisition System (IAS), a Digital Signal Processor (DSP), and a three-wire serial port.
The IAS acquires microscopic surface images via the lens and illumination system. These images are processed by the DSP
to determine the direction and distance of motion. The DSP calculates the AX and AY relative displacement values. An
external microcontroller reads and translates the AX and AY information from the chip serial port into PS2, USB, or RF signals
before sending them to the host PC.

Note: Throughout this document PAW3335DB-TZDU is referred to as the chip.

PAW3335DB
-
VDD g P
E § NCS
VDDREG g 2
i g PICTURE i LK
g ELEMENT ARRAY 2
< sDIO
) &
a o
DSP -
= oTIO
= MOTION
w A
o>
=] g OSCILLATOR
LED

Figure 1. Functional Block Diagram

1.2 Terminology

Term Description

DSP Digital Signal Processing
LED Light Emitting Diode
NCS Chip Select
VDDREG LDO output for digital core
VDD Supply voltage
SCLK Serial Clock
SDIO Serial Data In & Out
SPI Serial Peripheral Interface
GND Ground
MOTION Motion Detect
Version 1.10 | 27 Nov 2018 | 11032EN SEE. FEEL. TOUCH.
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Pins Description

Table 1. PAW3335DB-TZDU Pins Description

ENENENE

(O D
r‘Zc,c’o’_\_lT]
e
. "o G

O N\

Date Code

Part Numbel—'l

Figure 2. Pin Configuration

Pin No. Name Type Description
1 LED Input LED Illlumination Control input
2 VDDREG Power LDO output (only for sensor internal usage).
3 VDD Power Power supply
4 SCLK Input Serial clock input
5 MOTION Output Motion Detect
6 GND Gnd Ground
7 SDIO Input/Output | Serial data in/out
8 NCS Input Chip select (active low)

Version 1.11 | 10 Dec 2018 | 11032EN
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2.0 Operating Specifications

2.1 Absolute Maximum Ratings
Table 2. Absolute Maximum Ratings

Parameters Symbol Min. Max. Unit Notes

Storage Temperature Ts -40 85 °C

Lead Solder Temperature TsoLoer 260 e For :_LO secofdg 1. Bingf belw
seating plane

Supply Voltage Voo -0.5 2.1 V  |Including Vyaof 100 mVy,

ESD ESDypm 2 kV |All pins, Human Body Model

Input Voltage Vin -0.5 VDD VvV  |All'l/O pins

Notes:

1. Stresses greater than those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These are the
stress ratings only and functional operation of the device at these or any other condition beyond those indicated for extended
period of time may affect device reliability.

The maximum ratings do not reflect eye-safe operation.

The inherent design of this component causes it to be sensitive to electrostatic discharge. The ESD threshold is listed above. To
prevent ESD induced damage, take adequate ESD precautions when handling this product

bt

2.2 Recommended Operating Conditions
Table 3. Recommended Operating Conditions

Description Symbol Min. Typ. \EVE Unit Notes
Operating Temperature Ta 0 40 °C
Power Supply Voltage Vob 1.8 i) 2.1 V  |Including Vyaof 100 mV,,
Power Supply Rise Time trr 0.15 20 ms |0 to Min. VDD
Supply Noise Via 100 mVyp |10kHz — 75MHz
Serial Port Clock Frequency fscik 8 MHz |Active drive, 50% duty cycle
Distance from Lens
Reference Plane to Tracking Z 2.20 2.40 2.60 mm
Surface
Speed S 400 ips |PixArt standard gaming surfaces
Acceleration A 40 g !n. run mode .
PixArt standard gaming surfaces
Load Capacitance C. 20 pF |SDIO, MOTION
Lift Cutoff 1mm setting Liftimm 1 mm [LOAC-LSG1
Lift Cutoff 2mm setting Liftamm 2 mm |LOAC-LSG1

Note: PixArt does not guarantee the chip performance if the operating temperature is beyond the specified limit.

Version 1.11 | 10 Dec 2018 | 11032EN
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2.3 Thermal Specifications

Table 4. Thermal Specifications

Parameters in. : 5 Unit Notes
Storage Temperature Ts -25 - 80 i
For 10 ds, 1.6 bel
Lead-free Solder Temperature Tp - - 260 E or. SeHanC, T eow
seating plane for wave soldering

2.4 DC Characteristics
Table 5. DC Electrical Specifications

Parameters in. E ; Condition
loo_run 1.7 mA |Average Run current
DC Supply Current in various
modes
Iob Rrest1 610 uA
Iop ResT2 25 UA
Note: Includes | — 5 uA

No load on SDIO & MOTION

Power Down Current lep 3 uA
0.3*
Input Low Voltage Vi vV SCLK, SDIO, NCS
VDD
Input High Voltage ViH 0.7* VDD \ SCLK, SDIO, NCS
Input Hysteresis Vi hvs 100 mV  [SCLK, SDIO, NCS,
Input Leakage Current I Eak 1 +10 UuA IR0 ar oy 0Lk
NCS
QOutput Low Voltage VoL 0.45 \ lour = 1mA, SDIO, MOTION
Output High Voltage Vou VDD-0.45 Vv lour =-1mA, SDIO, MOTION
Input Capacitance R 10 pF  |SCLK, SDIO, NCS

Note: All the parameters are tested under recommended operating conditions. Typical values at 25 °C, Vpp = 1.9 V & LED current = 24mA

Version 1.11 | 10 Dec 2018 | 11032EN SEE. FEEL. TOUCH.
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2.5 AC Characteristics
Table 6. AC Electrical Specifications

Parameters in. i Max. Unit Conditions

From reset to valid motion,

Motion Delay After Reset tvorast 50 ms : .
assuming motion is present
From Shutdown mode active to low
current
Shutdown t 500 ms
STOWN This timing could be affected by
Rest3 period
From Shutdown mode inactive to
valid motion.
Wake up from Shutdown . 50 ms Notes: A RESET must be assertF?d
after a shutdown. Refer to section
“5.2 Power Down Sequence”, also
note tmor-rst.
SDIO Qutput Rise Time trsoio 6 ns [C =20pF
SDIO Output Fall Time tr.sbio 6 ns [C.=20pF
From SCLK falling edge to SDIO
SDIO Qutput Delay After SCLK touysoio 38 ns |output data valid
C.=20pF
$DIO Output Hold Time fo o 31 95 - Data held until next falling SCLK
edge
. ) Amount of time data is valid after
SDIO input Hold Time thotd-spioinput | 31.25 ns SCLK rising edge
SDIO input Setup Time tsetup-spioinput | 31.25 ns |From data valid to SCLK rising edge
' ) From rising SCLK for last bit of the
s toww 5 us |first data byte, to rising SCLK for

Commands last bit of the second data byte.

From rising SCLK for last bit of the
town 5 us |1st data byte, to rising SCLK for last
bit of the second address byte

From rising SCLK for last bit of the

SPI Time Between Write And
Read Commands

SP| Time Bet Read And t
Subs:amjeni \(,szrir:nai?js 4 tSRW 2 us |1st data byte, to falling SCLK for the
9 >R 1st bit of data being read.
From rising SCLK for last bit of the
SP| Read Address-Data Delay tsrap 2 us |address byte, to falling SCLK for the
1st bit of data being read.
NCS Inactive After Motion ¢ 500 ns Minimum NCS inactive time after
Burst BEEIT motion burst before next SPI usage
NCS To SCLK Active bcssi 120 ns From last NCS falling edge to 1st

SCK rising edge.

Version 1.11 | 10 Dec 2018 | 11032EN SEE. FEEL. TOUCH.
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Parameters in. 5 - Conditions

SCLK To NCS Inactive SDIO From last SCLK rising edge to NCS

Read tscLk-Nes read 120 ns |rising edge, for valid SDIO data
transfer

SCLK To NCS Inactive SDIO From last SCLK rising edge to NCS

Write tsciieNes write il us [rising edge, for valid SDIO data
transfer

NCS To SDIO High-Z fesson 500 e ;r;r;[:JCS rising edge to SDIO high-

Max supply current during the
supply ramp from 0V to Vpp with
Transient Supply Current IDDT 70 mA |min 150us and max 20ms rise time.
(Does not include charging currents
of bypass capacitors)

Note: All the parameters are tested under recommended operating conditions. Typical values at 25 °C & VDD=1.9V

Version 1.11 | 10 Dec 2018 | 11032EN SEE. FEEL. TOUCH.
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3.0 Mechanical Specifications

3.1 Mechanical Dimension
Table 7. Package Dimensions

Parameters Nominal Min. Max. Unit
Package Body Dimension X 9.90 9.80 10.00 mm
Package Body Dimension Y 9.10 9.00 9.20 mm
Package Width (inclusive pins) 12.85 12.35 13.35 mm
Lead Length 5.15 5.05 5.25 mm
Lead Pitch 2.00 1.85 215 mm
Total Lead Count 8 - - -
Lead Offset 1.00 - - mm
Lead Width 0.50 0.40 0.60 mm
Hole Diameter 0.70 0.65 @75 mm
Center of Hole from edge of body X 455 4.45 4.65 mm
Center of Hole from edge of body Y 392 3.82 4.02 mm
12.85
- e '0-3'66 (At Shoulder)
| A | 5E 95 38
0.358
i B
I ‘ |
‘900 T —
050 v “w_|  —
Lead Width 0.020 | Lead ORI B
0.039
Lead Pilch 12,85 +0 :
0079 0,508 nem (Allead ti) SECTION B-B
Pin 1
4.12 o5 Notes:
D o6z o ) AAH _~Protective 1. Dimensions in millimeter / inches.
—_ " Kapton Tape 2, Dimensional tolerance: £ 0,1mm,
} i\ 3. Coplanarity of leads: 0.1mm,
i 4, Lead pitch tolerance: + 0,15mm.,
‘.f," g 5. Non-cumulative pitch tolerance: £ 0.15mm.
S 0.70 =00¢ 8. Angular tolerance: + 3°
! U t U H\Lw 0,028 =022 7. Maximum flash: 0.2mm.
38 Clear Optical Path 8. Brackets () indicate reference dimension.
0.154 9. Document Number: LED_SPC_8C_PKG_008

Figure 3. Package Drawing Outline
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3.2 Assembly Drawings

{ButtonJ

Front of Mouse

LButtonJ

SURFACE

135 A
[0.053]

Note:
A -Distance from object surface to lens reference place

B -Distance from object surface to Chip reference place

Figure 5. Distance from Lens Reference Plane to Surface
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33.45

TOP VIEW

[1.3;17]

-

L.

13.10
[0.516]

-

— 005 Gap Between Chip Package and Top of PCB

[0:29]

0.002 £ .
[ ] Chlpﬁ\Lem_\“ SR, [ — Alignmenit Post
PCB— 9 \-\ } /" (Optional)
= L Y A4 i {
e = | 7 27 7
i 7z /} = %”ﬁ%,j/ JALAZ 2T L7 %] [ 10.3420.2 I]ED Center (l(')‘:gg"’]”op of LED Flange
e XZL S/ / s e 0.40740.008 -
SNNNANNNNNN AT A By OOOONONWNRY
\ Base Plate
2.40 Lens Reference Plane to Surface \
| 1040 [0.09] “—Navigation Surface
[0.42] | 7.45 Top of PCB fo Surface

Figure 6. 2D Assembly

Note: The LED should be bent 90 degree with LED flange touching the PCB.
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LED Clip

~

Chip

Customer
supplied PCB

Lens

Custpmer supplied
base plate with
recommended
alignment features

per IGES drawing

Figure 7. 2D Mouse Assembly
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SECTION A-A

Notes:

1.0 Dimension in miimeters [inches)

2.0 General dimension folerance: +0.10mm
unless specified otherwise

3.0 Angular folerance: +3.0°

4.0 Maximum fiash: 0.20mm

5.0 Bracke! ( ) indicates relerence dimension

6.0 Opticcl detols removed

7.0 Document Number: LOAC-LSG-G8_002

Figure 8. LOAC-LSG1 Lens Outline Drawing
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Figure 9. Recommended Base Plate Design with LOAC-LSG1 Lens
3.3 Package Marking
Refer to Figure 2. Pin Configuration
Table 8. Code Identification
Code Marking Description
Product Number PAW3335DB-TZDU | Part number label
YYWW=Date code
Lot Code YYWWXXXXX _
XXXXX= PixArt Reserved
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4.0 System Level Description

4.1 Reference Application Schematic Diagram

VDD_1.9V

-I 3 § jt: c2
10uF 100nF
Vieo I

R AR
LED DI . 8 NCS
* LED NCS
il (W
=05 IR_LED MISO
330F = 2. VDDREG ~ sSDIO =t Pk
= 24 voo GND == g0
- MOTION
QCI‘-‘I\ 4 SCLK MOTION _E———- o [
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| 4. TuF/10V] 100nF
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MOSI

Figure 10. PAW3335DB-TZDU Reference Mouse Schematic

PixArt recommends to use HSDL-4261IR LED with the PAW3335DB-TZDU chip. Table 9 shows the recommended value of
Riepand Viep to obtain 24mA current for LED. Recommend to use Riep with 1% tolerance.

Table 9. Recommended Ry

Recommended R (Q)

Table 10 shows the recommended value of R1 for 2MHz, 4MHz and 8MHz of serial port clock frequency. Recommend to
use R1with 1% tolerance.

Table 10. Recommended R1
Serial Port Clock Recommended R1 (Q)

Frequency (MHz)

2 3.3k

4 1.0k

8 240
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4.2 PCB Assembly Recommendation

1. Insert the integrated chip and all other electrical components into PCB.

Wave-solder the entire assembly in a no-wash solder process utilizing solder-fixture. A solder-fixture is required to
protect the chip from flux spray and wave solder.

3. Avoid getting any solder flux onto the chip body as there is potential for flux to seep into the chip package. The solder
fixture should be designed to expose only the chip leads to flux spray & molten solder while shielding the chip body and
optical apertures. The fixture should also set the chip at the correct position and height on the PCB.

4. Place the lens onto the base plate. Care must be taken to avoid contamination on the optical surfaces.

5. Remove the protective kapton tapes from optical apertures of the chip. Care must be taken to prevent contaminants
from entering the apertures. Do not place the PCB with the chip facing up during the entire product assembly process.
Hold the PCB vertically when removing kapton tape.

6. Remove the protective kapton tapes from optical apertures of the chip. Care must be taken to prevent contaminants
from entering the apertures. Do not place the PCB with the chip facing up during the entire mouse assembly process.
Hold the PCB vertically when removing kapton tape.

7. Insert PCB assembly over the lens onto the base plate aligning post to retain PCB assembly. The chip package will self-
align to the lens via the guide posts. The optical position reference for the PCB is set by the base plate and lens. Note
that the PCB motion due to button presses must be minimized to maintain optical alighment.

8. Install mouse top case. There must be a feature in the top case to press down onto the PCB assembly to ensure all
components are stacked or interlocked to the correct vertical height
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