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SPCP168A

1. GENERAL DESCRIPTION

The SPCP168A sensor SoC is a low cost single chip optical mouse General solution used to implement a
non-mechanical tracking engine for computer mice. It is based on SPCP138A optical navigation technology
which measures changes in position by optically acquiring sequential surface images and mathematically
determining the direction and magnitude of movement. The General optical mouse SoC provides a complete
and compact mouse solution. There are no moving parts, and precision optical alignment is not required, few
outside components use and facilitate high volume assembly.

The SPCP168A is in a SFF (Small form factor) symmetrical PDIP14-pin optical package and comes with
multiple CPI(counts per inch) resolution by CPI button switching and the speed of motion up to 25 inches per
second. It includes 3 generally buttons (R M L); X-Y motion and a mechanical wheel encoding (1:2) for vertical

scrolling and 2 extra 4" / 5™ buttons optional.

USB MCU inside so that it's no more mouse controller is needed to interface through USB. The SPCP168A can
receive USB command and echo status or data format, both complete USB spec V2.0 and USB HID spec V1.1
compatibility. It is also a cost effective solution to support USB Optical Mouse.

2. FEATURES

Optical Navigation Technology

No Mechanical Parts

Accurate Motion Up to 25”/sec

Enhanced navigation over a wide variety on surfaces
5V Power Supply

Power Saving During No Motion

On Chip LED Drive with Regulated Current

IEC 60825-1 eye safety under single fault conditions

Internal oscillator — no clock input needed .
Compliant USB Rev2.0 Specification
Compliant USB HID Rev1.1 Specification

CPI resolution optional by CPI button switching (see section 5.1)
- two segment CPI adjust :1000gefaury/ 1600CPI
— support one LED for CPI inducting.

12bits X-Y motion for high resolution CPI

® Support generally 3 buttons and mechanical wheel encoding for vertical scrolling

® Support extend 4" / 5 buttons. (see section 5.2)
Small form factor 14Pin PDIP package available

© Sunplus Innovation Technology Inc. 3 Dec. 13, 2010
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3. PIN DESCRIPTION

14 Pin
SPCP168A

Pin Name

Preliminary

SPCP168A

Description

R1

Key Scan Input 1

RO

Key Scan Input 0 / CPI LED Output

USB D- or PS/2 data

USB D+ or PS/2 clock

+5 volt power supply

Internal 2.5 voltage regulator powe
output

USB 3.3 voltage power input

Analog Ground

LED control (sink current)

Key Scan Output 0

Key Scan Output 1

Z axis input B

Z axis input A

—|—|—[C|]O|O|T|T

4. PIN ASSIGNMENT

]
R[ 1] O 1] R
=[] SPCP168A[=] =
pmDA [ 3 5 O 12| zB
O
pPicK [ 4 o Q O 1] st
vop[ 5 O 0 © 0] 0
VC5 | 6 9 [ xY.LED
vess [ 7 8 | vssa

Figure 1: SPCP168A Top View Pinout

© Sunplus Innovation Technology Inc.
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Figure 2: Top View of Mouse
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5. MANUFACTURING OPTION

5.1 CPI switching with LED indicator

CPI switch resolution CPI LED
1000CPI (default) off
1600CPI on

5.2 Buttons Key Scan Matrix Definition (Numbers in gray are Function key number)

Row 0 (RO) Row 1 (R1) Row 2 (R2)

1 3 2

LB RB MB ColumnO (S0)
(Left button) (Right button) (Middle button)

4 5 6
B4_UP B5_DN ColumnO (S1
_ BaU _ Ba CPI_Button 5D

(Side_up button) (Side_dn button) -
© Sunplus Innovation Technology Inc. 5 Dec. 13, 2010
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6. ELECTRICAL CHARACTERISTICS

6.1 Absolute Maximum Ratings

Preliminary

SPCP168A

Parameter Symbol [Minimum |Maximum |Units [Notes
Supply Voltage VDD -0.5 5.5 \%
Operating Temperature Ta -15 55
Storage temperature Ts -40 85
Lead Solder temp - - 260
ESD - - 2 KV |All pins, human body model
Input Voltage VN -0.5 55 \

6.2 Recommend Operating Conditions
Parameter Symbol |[Minimum [Typical [Maximum  |Units |Notes
Supply Voltage VDD 4.25 5.0 5.25 V
Operating Temperature Ta 0 - 40
Internal OSC Frequency foik - 6.0 - MHz |VDD=5V
Power Consumption IDD - - TBD mA |VDD=5.5V
USB Suspend Current ISUSP - - 400 uA |VDD=5.25V
Low Voltage Detect VLVDZ - 3.6 - V
Low Voltage Reset VLVRZ - 3.0 - V

6.3 Optical Navigation Operating Conditions
Parameter Symbol |[Minimum [Typical ~ [Maximum |Units |Notes
Distance From lens 7 23 24 25 mm
reference plane to surface
Speed S - - 25 In/sec
Acceleration A - 0.15 8 G
Light level onto IC IRR|ne - TBD - MW/m?* [A=639 nm
XY_LED Current lLeo - 30 - mA |@Voltage of XY_LED

= 0.8v
© Sunplus Innovation Technology Inc. 6
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6.4 DC Electrical Specifications (VDD = 5.0V, Temperature = 25°C)

Mnemonic Description Item Min. Typ. | Max. | Unit Condition

VC33 3.3 V regulator output Voss | 30 | 33 | 36 | v |vDD=sv

reference
VC25 2.5 V regulator output Vs ) 25 vV |vDD=5v

reference

Input Voltage High Vin 2.0 - \

Input Voltage Low Vi - - 0.8 Vv
DP/CK Output Voltage High VoH 2.8 - 3.6 \%

Output Voltage Low VoL 0 - 0.3 V

Input Voltage High Vin 2.0 - \

Input Voltage Low Vi - - 0.8 \

Output Voltage High Vor 2.8 - 3.6 \4
DM/DA Output Voltage Low Vou 0 - 0.3 \

USB mode Pull-up Rpy 1.20 1.50 | 1.80 | KQ

Input Voltage High Vi 2.0 - \4

Input Voltage Low Vi - - 0.8 V  |Von =2.2V for ZA/ZB only
RO ~ R2 Output Voltage High Vou | 2.2/2.4 - V |Source current = 8 mA
S0 ~ S1 Output Voltage Low VoL - - 0.5 V |Sink current = 8 mA
ZAIZB Pull down Resistor Rep 35 50 65 | KQ |Vn=VDD

Pull up Resistor Rpy 10.5 15 | 19.5 | KQ |Vin=VSS

Rpup 75 150 225 | KQ

All I/O Port Hi-Z Leakage I - - 10 pA |Rp inactive

* The frequency defined in this item is based on the CPU frequency. It is one-half of the oscillation frequency.

6.5 AC Electrical Specifications (vDD = 5.0V, Temperature = 25°C)

Characteristics ltem [ Min. | Typ. [ Max. | Unit Condition
Internal Ring oscillator frequency Frosc | 1.75 3.5 5.25 KHz
Sleep mode delay from no motion to low TsLeep - 1000 - ms
power
Wakeup delay from sleep mode due to Twupp - 50 100 ms
motion

From VDD reach 4.25V

Power up delay Trup - - 50 ms | il spec’s met
Flashing frequency of LED FiLeo - 125 - Hz
Debounce delay on button input Toes 5 9 15 ms
Z Wheel sampling period Tow 120 200 300 us
© Sunplus Innovation Technology Inc. 7 Dec. 13, 2010
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6.6 USB Electrical Specifications

(VDD = 5.0V, Temperature = 25°C)

Preliminary

SPCP168A

Characteristics ltem | Min. | Max. | Unit Condition

Output Signal Crossover Voltage Vcrs 1.3 2.0 V |C_ =200pF ~ 600pF

Input Signal Crossover Voltage Vicrs 1.2 2.1 V |C_ = 200pF ~ 600pF

Differential Input Sensitivity Vi 0.2 - V  ||(D+) — (D-)|] See Figure 5

Differential Input Common Mode Range Ve 0.8 2.5 V  |Include Vp, See Figure 5

Single Ended Receiver Threshold Vse 0.8 2.0 \%

Transceiver Input Capacitance Cin - 20 pF D+ to VBUS, D- to VBUS
with 15kQ to GND and 3.3V

Output High Con 28 36 Vv |£n)tetrcr)1?al_r’egulator through 1.5K
See Figure 4
with 15kQ to GND and 3.3V

Output Low Con 0 03 Vv Lrlltetrczlg_r,egulator through 1.5K
See Figure 5

Single Ended Output Vsep - 0.8 V

Input High (Driven) Vig - 2.0 V

Input High (Floating) Vinz 2.7 3.6 V

Input Low Vi - 0.5 \Y%

6.7 USB Timing Specifications (VDD = 5.0V, Temperature = 25°C)
Characteristics ltem | Min. | Max. | Unit Condition

USB Low-Speed Rise Time / Fall Time TRITe| 75 300 ns |C_=200pF ~ 600pF, See
Figure 4
Tr/Tg; CL = 200pF; Excluding

Rise and Fall time matching ViRrFMm 80 125 % |the first transition from the idle
time

USB reset time Treser| 8.6 10 us

Data Rate tiorate [1.4775]1.5225| Mb/s |Average bit rate, 1.5Mb/s
+/-1/5%

Receiver Jitter Tolerance tbur1 -75 75 ns |[To next transition, see Figure
7

Receiver Jitter Tolerance tbur2 -45 45 ns |For paired transition, see
Figure 7

Differential to EOP Transition Skew tioeop | -40 100 ns |See Figure 7

EOP Width at Receiver tleopr | 670 - ns |Accepts EOP, see Figure 7

Source EOP Width tieopr | 1.25 1.5 us

Width of SEO interval during differential tisT - 210 ns

Transition

Differential Output Jitter tubu1 -95 95 ns |[To next transition, see Figure
8

Differential Output Jitter tupy2 | -150 150 ns |For paired transition, see
Figure 8

© Sunplus Innovation Technology Inc. 8 Dec. 13, 2010
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TLF

Rise Time Fall Time

Figure 3: Data Signal Rise and Fall Times

A
L 4

Minimal Reflectance

One Bit Time (1.5 MB/s) <
‘/ and Ringing

V oy (min) — —_——f— e —————
Y, (min) —-——Nf———— - ———
V, (max) - N
Vg, (max) - — S — - ———— —— —
GND
Figure 4. Data Signal Voltage Levels
1.2
©
'_E - 1.0
E > 03
=
0S 06
=
EB 04.
Eg
€9 o2 . 4N
=
0 02 040608 1 1214 16 18 2 22 24 26 28 3 32
Common Mode Input Voltage (\,,)
Figure 5: Differential Receiver Input Sensitivity vs. Common Mode Input Range
© Sunplus Innovation Technology Inc. 9 Dec. 13, 2010
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TPE?ICD H_>|

T WA WA
m,“\l; W WA
Differential
DataLines\ 1||l||'1 l'll il i i il 1
VIV IV Y|
ARARIR HARIRIR AIRAR!
—» |‘ Tun b| +— Ty —> < Tupsz
| I | | IR | E_L_I
A

*
N*Tegron + Tuost

Figure 6:

Consecutive Transitions |

Paired Transitions

N ™ Tegmoo + Tuouz

Receiver Jitter Tolerance

Temos [ —| | | | | | | | | | |
1'1 H i | Crossover Point }"
,/1 { ; Crossover Point |||1. , Edended “ /
Differential —11]——- (L 4
Data Lines Ilr fr
N { |
< | | |
Differential Data — 3ource EOPWidth: T | -
‘ . . LEOPT
o SEQ Skew ‘—" -
N Teemop + Tioeor "~ Receiver EOP Width: T zoem
Figure 7: Differential to EOP Transition Skew and EOP Width

Teemion H

Data Lines

Differential -

4_

Consecutive Transitions

N*T +T

PERICD uDJi

— >

Paired Transitions

n

Figure 8:

N* T:ERIOD + THD..E

Differential Output Jitter
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7. FUNCTION BLOCK DESCRIPTION

Please contact SunplusIT sales representatives for more information.
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VDD VSS
Image Sensor LED
. Controller > XY_LED
Sensor Pixel Array
Power-Down
L,i,f,if,i 7777777777777 Control
——
< < ZA
. . CPU uC
Navigation «— ZB
Engine ) GPIO
7 RO ~ R2
Power dow S0~S1
Control
PLL 24MHz Voltage | |[*—* VC33
k USB / PS2 Regulator | | j&—\/C25
internal PHY
Oscillator
DM/DA DP/CK
Figure 9: Block Diagram
© Sunplus Innovation Technology Inc. 11 Dec. 13, 2010
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8. THE SENSOR ARRAY PIXELS MAPPING

PIXEL ADDRESS MAP
(Looking through the lens)

LAST PIXEL
FF FE|FD | FC | FB | FA | F9 F8 F7 F6 F5 F4 F3 F2 F1 FO
EF | EE| ED | EC | EB | EA| EQ | E8 | E7 | E6 | E5 E4 | E3 | E2 | E1 | EO -
DF | DE | DD | DC (DB | DA | D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
CF|CE|CD|CC|CB|CA|J]C9|C8|C7T|C6|C5|C4]|]C3|C2|C1]|CO L B R B
BF | BE|BD|BC BB |BA| B9 |B8|B7|B6|B5|B4| B3| B2]|B1| B0
AF | AE| AD|AC | AB |AA| A9 | AB| A7 | A6 | A5 | AA | A3 | A2 | A1 | AO P
O9F [ OE | 9D | 9C | 9B | 9A | 99 | 98 97 96 95 94 | 93 92 91 90 S
8F | 8E | 8D [8C | 8B |8A |89 |88 |87 |86 |85|84(83]|82]81](80 | Pin 1 e
— ' =

T —
7F | 7TE| 7D | 7C | 7B | 7TA | 79 | 78 77 76 75 74 73 72 71 70 E Sensor

| =
6F | BE | 6D | 6C | 6B | 6A | 69 | 68 | 67 | 66 | 65 | 64 | 63 | 62 | 61 | 60 V —
5F | BE | 5D | 5C | 5B | 5A | 59 | 58 57 56 55 54 | 53 52 51 50 E
4F | 4E | 4D | 4C | 4B | 4A | 49 | 48 47 | 46 45 | 44 | 43 42 41 40

Y —
BF|3E |3D|3C|3B|3A| 39|38 |37 |36 |3 |34 |33|]32]|31]30
2F |2E| 2D | 2C | 2B | 2A | 29 | 28 27 26 25 24 | 23 22 21 20 LED
1F 1E (1D | 1C | 1B | 1A | 19 18 17 16 15 14 13 12 11 10
OF | OE|OD | OC | OB | OA | 09 | 08 07 | 06 05 04 | 03 02 | 01 00

Directions are for a complete mouse with the

FIRST PIXEL Lens.

Figure 10: Sensor Pixels Array and XY Direction Mapping

© Sunplus Innovation Technology Inc. 12 Dec. 13, 2010
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9. APPLICATION CIRCUIT EXAMPLE FOR SPCP168A

vcc
o

D+/CLK
D-/DATA DM
oo o N SPCP168A
R7 R2
RO Es
USB/PS2 CONN 28 }() s1 VC25
S0
13 vCa3
12 %Q Closed to Chip -1
. #T~ C5
C6, C7 for USB /EMI complianced c3 10uF
SPCP168A fouF ~
Buttons Matrix o
IS0 51
RO
=l | B == B4
Sl =
SW1
R1 Z Encoder
_ED-RB =1 B5 o' 0 'Z Axis
s ° | 55 © ) o o
R2
=l B
s T —
Figurell: SPCP168A — 5 Buttons Wheel Mouse SoC application circuitry (Generic)
vCcC
o
VCC
o]
DM
# Not Mounte R2 14 R2 SPCP168A
# RT
RO 2 R1
RO
USB/PS2 CONN 23 :I] s1 V25 6
S0 7
13 VC33
N 1228 il
) zB ZT~ C5
C6, C7 for USB /EMI complianced 10uF
SPCP168A
Buttons Matrix
IS0 51
RO
—tle | B Ll B4
s o1 s 1 =
SW1
R1 Z Encoder
_O-E\-RB | LED- B5 o ' 0 'Z Axis
S3 S! o o
R2
== MB \?-D- CPI
-0 o—— o——
S2 S
Figure 12: SPCP168A — 5 Buttons Wheel Mouse SoC with CPI switch application circuitry (none CPI LED)
13 Dec. 13, 2010
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vcc
o

.. >
GroSed
vce —c2
9 —|_0.1uF
JP1 ?&
1 D+/CLK
2
3 SPCP168A
4 # Not Mounte
5 #
USB/PS2 CONN c7 6
100pF VC25
vess
\/ Clbse_g to Chip
C6, C7 for USB /EMI complianced,
SPCP168A
o
Buttons Matrix
Iso Is1 RO
R3
RO NV \
2K ohm B I_o R2
575 sts B4 470 =
s o1 s o1 SW1
R1 Z Encoder
LD2 o " o 'Z Axis
L 5°%5Re | 57585 1 cPi_1 o o
S3 S ™
]
R2
o— I_o oO— d
s_2513- MB se-D- CPI 7
CPI LED
Figure 13: SPCP168A - 5Buttons Wheel Mouse SoC with CPI and LED application circuitry
vce
o
R1
51 ohm
0 .
g LD1
vee LED ED80
JP1 —
D+/CLK
D-/DATA
VCC

c7

USB/PS2 CONN
100pF Ve25
veas |1
N C]bseg to Chip -
i RN T~ C5
C6, C7 for USB /EMI c o0k
SPCP168A
N
Buttons Matrix o
N N
RO —0— LB <
s © SW1
Z Encoder
R1 595 RB
S3 )
Q " 0 'ZAxis
R2 82:—)‘33 MB o o
Figure 14: SPCP168A — 3 Buttons Wheel Mouse SoC application circuitry (Generic)
14 Dec. 13, 2010
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vCcC
o

Gtosedtq
VCcC —TC2 o
9 0.1uF
8
JP1 i& 7
N D+/CLK 4
; D/DATA o
3 e R2 1 SPCP168A
4 P—Fsp N R 1| R2
5P— 1 RO 2 | R1
7 RO
USB/PS2 CONN 20 1(1] o veos |8
S0
vC33
131 2a -
" ZB 1~ cC5
C6, C7 for USB /EMI complianced 100F
SPCP168A
Buttons Matrix o st
RO =B
5P © -
. SW1
R1 ey
SSO e} Z Encoder
R2 . 3DEMB 0 ' 0 'Z Axis
S2 o
=0—CPI
56 ©
Figure 15: SPCP168A — 3 Buttons Wheel Mouse SoC with CPI switch application circuitry (none CPI LED)
vce
)
R1
- 51 ohm
el Lel s
| CH6edtq LD1
vce ——c2 « d LED ED80
Q 0.AuF
D+/CLK 4 o
D-/DATA 3 B:\DA
veo Ro " SPCP168A
RT 1| R2
RO 2 28
USB/PS2 CONN 2[1) 1(1) o veas |8
S0 7
13 vess
A4 12 | 2A Ciosed to Chip 1
C6, C7 for USB /EMI complianced z8 o AT~ C5
g priar c3 -7 0uF
SPCP168A TouF
: so st RO
Buttons Matrix
R2 N N
R3 B 470
RO ==
5P © =
2K ohm RB T sw1
== LD2
830 [ !CPI_‘I Z Encoder
R2 = MB § o ' 0 'Z Axis
+—=O O
S2 of o
|_gﬂ-ocpl_ %
se CPI LED
Figure 16: SPCP168A — 3 Buttons Wheel Mouse SoC with CPl and LED application circuitry
© Sunplus Innovation Technology Inc. 15 Dec. 13, 2010
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10. EMI Test Summary Reference
10.1 DUT sample photo

Top Side Bottom Side

Preliminary

SPCP168A

DUT test Circuitry is based on figure 14 schematic manufactured

© Sunplus Innovation Technology Inc. 16
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Shenzhen new kam hon electronic technology Co., LTD
TEL:+86-0755-82565136
FAX:+86-0755-82565136

% . Neutron Phone:13670234576

gy CRieae Emila:1315033070@qg.com

VeuTRdg

Radiated Emission Measurement

File -M2-1 Data #28 Date: 2010-12-6 Time: 13:10:10
800 dBu¥/m
Limil:  —
Margin:
40
7 P
2 38 3
0.0
30.000 127.00 224.00 321.00 418.00 515.00 612.00 709.00 80600 1000.00 MHz
Site DG-CB03 Polarization: Herizontal Temperature: 23
Limit: CISPR22 ClassB 10M Radiation Power:  AC 230V/50Hz Humidity: 58 %
EUT: MOUSE Distance: 10m
M/N: M2-3
Mode: USB
Reading Correct Measure-
No. Mk.  Freq. Level Factor ment Limit  Over
MHz dBuY dB dBuV/m dBuVim dB Detactor Comment
1 1 1221500 5105  -2365 2740 3000 -260 peak
2 1 1221500 4860  -2365 2495 3000 -505 QP
3 1 1924750 4764 2351 2413 3000 -587 peak
4 1 1924750 4764  -23.51 2413 3000 -587 peak
5 1 2046000 4755 2324 24 31 30.00 -569 peak
6 1| 2046000 4755 -23.24 24 31 30.00 -569 peak
7 % 2167250 5234 2302 2932 3000 -068 peak
8 216.7250 4530  -23.02 2228 3000 772 QP
9 2385500 4718  -21.76 2542 3700 -11.58  peak
10 2870500 5115 -2024 30 .91 3700 -609 peak
"Maximum data  x:Over limit  l:over margin {Reference Only

Note: under test criteria -3dB; Passed CE / FCC test requirement

© Sunplus Innovation Technology Inc. 17 Dec. 13, 2010
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10.3 SPCP168A EMI Test Summary (Vertical) TEL:+86-0755-82565136
FAX:+86-0755-82565136
A Newlbron .
LB} Bogincering . Phone:13670234576
Emila:1315033070@qqg.com

Radiated Emission Measurement

File :M2-1 Data #29 Date: 2010-12-6 Time: 13:16:52
800 dBu¥/m
Limit1: —_—
Margin:
40

0.0
0000 12700 22400 32100 41800 51500 61200 70900  806.00 1000.00 MHz

Site DG-CB03 Polarization:  Vertical Temperature: 23

Limit- CISPR22 ClassB 10M Radiation Power:  AC 230V/50Hz Humidity: 58 %

EUT: MOUSE Distance: 10m

M/N: M2-3

Mode: USB

Reading Correct Measure-
No. Mk. Freq.  Level  Factor ment  Limit Over

MHz dBuV dB dBuV/m  dBuVim dB Detector ~ Comment
1 291000 4592 -2350 2242 3000 -7.58  peak
2 * 197250 4397 2078 2319 3000 -6.81 peak
3 2385500 3737 1743 1994 3700 -1706 peak
4 287.0500 4148  -17.06 2442 3700 -1258  peak
9
6
7

498.0250 4073 1525 2548 3700 -1M152  peak
0295500 3988  -15.04 2484 3700 -1216  peak
7211250 34.89 -0.96 2591 3700 -1108  peak

"Maximum data  x:Over limit  l:over margin «Reference Only

Note: under test criteria -3dB; Passed CE / FCC test requirement

© Sunplus Innovation Technology Inc. 18 Dec. 13, 2010
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11 PACKAGE

11.1 SPCP168A 14Pin Package Dimension
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SYMBOLS MIN. NOM. WA, SYMBOLS MIN. NOM. MAx.
Al 0.820 1.040 1.14Q 01 5.24 5.34 5.44
AZ 2.98 3.08 3.18 0z 7.78 7.88 7.88
A3 1.32 1.42 1.52 03 3.96 4.08 4.18
Al a4 1.726 1.826 1.826 D4 6.50 £.60 6.70
AS 3.680 REF. E 12.65 12.85 13.05
b 0.458 TYP. E1 5.00 2.10 9.20
b1 0.922 TYP. E2 4.45 453 4.85
c 0.254 TYP. L 4.88 5.08 5.18
= 1.778 TYPR. L1 2.08 2.18 2.28
1311 13.21 13.31 L2 2.80 2.90 3.00
g -2 — +2
NOTES
1. DIMENSIONS IN MM.
2. COPLANARITY OF LEADS : Q.1 MM.
3. LEAD PITCH TOLERANCE : £0.15 MM.
4. CUMULATIVE PITCH TOLERANCE : £0.15 MM.
© Sunplus Innovation Technology Inc. 19 Dec. 13, 2010
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11.2 Ordering Information

Product Number

Package Type

SPCP168A —-HR033

Package form -

PDIP14

Notes:

1.) If needs code programming service, please contact with SunplusIT sales representatives for more information

2.) Above ordering information are for the green packages (default) only

12. DISCLAIMER

The information appearing in this publication is believed to be accurate.

Integrated circuits sold by Sunplus Innovation Technology are covered by the warranty and patent indemnification provisions stipulated in

the terms of sale only. SUNPLUSIT makes no warranty, expressed, statutory implied or by description regarding the information in this
publication or regarding the freedom of the described chip(s) from patent infringement. FURTHERMORE, SUNPLUSIT MAKES NO
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PURPOSE. SUNPLUSIT reserves the right to halt production or alter the

specifications and prices at any time without notice. Accordingly, the reader is cautioned to verify that the data sheets and other information

in this publication are current before placing orders. Products described herein are intended for use in normal commercial applications.

Applications involving unusual environmental or reliability requirements, e.g. military equipment or medical life support equipment, are

specifically not recommended without additional processing by SUNPLUSIT for such applications. Please note that application circuits

illustrated in this document are for reference purposes only.

13. REVISION HISTORY

Date Revision # Description Page
Revised application circuitry 13~15
DEC. 13, 2010 1.2
Added EMI test summary 16 ~18
JUL. 31, 2010 1.1 Revised application circuitry 13 ~15
MAY. 31, 2010 1.0 Original 17
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