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1.

General Description

Low Power Optical Gaming Sensor-S203

S203 is a high-performance, low power optical navigation chip with integrated high-precision
image displacement detection algorithm and built-in LED driver circuit and OSC circuit. It has
configurable work mode which make it suitable for gaming and/or office. In gaming mode, S203
is capable of high-speed motion detection up to the velocity 60 inches/sec and acceleration of 20g.
And in office mode, the velocity and acceleration are reduced, but it works with lower power
consumption. And the CPI resolution is up to 6400 with good accuracy and linearity.

2.

Features

Selectable 2-Wire or 3-Wire SPI serial

interface

Single power supply with wide voltage

range:

<~ High Voltage Segment: 2.1V~3.6V
(VDDA connected to GND through
capacitor)

<~ Low Voltage Segment:; 1.8V~2.1V
(Short circuit VDD, VDDA)

Selectable resolutions up to 6400CPI

with 50CPI step size

Frame rate up to 4800fps

High speed motion detection 60ips and

acceleration 20g.

Support 16bit/12 bit/8bit (default) motion

data length for Delta-X and Delta-Y.

Pinl function (use 2-wire SPI mode):

< Reset function

<~ PD function

In strong light, the current source mode is

recommended.

Supports two working modes: Gaming
mode and Office mode
Office mode

(Low-power, nor including LED current)

»  1mA @ Mouse moving (Work)
50uA @ Mouse not moving (Sleepl)
20uA @ Mouse not moving (Sleep2)
15uA @ Mouse not moving (Sleep3)
3.5UA @ Power down mode (PD)
Gaming mode

Y V V V

(high-performance, not including LED
current)

»  1.6mA @ Mouse moving (Work)
50uA @ Mouse not moving (Sleepl)
20uA @ Mouse not moving (Sleep2)
15uA @ Mouse not moving (Sleep3)
3.5UA @ Power down mode (PD)
SDIP-8 package, RoHS standard

YV V V V

Typical application: Wireless and low-power mouse (2.4G mouse. Bluetooth mouse), Wired
mouse (USB mouse)
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3. Functional Block Diagram

Low Power Optical Gaming Sensor-S203

LED - LED Driver Register
SetK MOTION MOTION
SDIO SPI Interface
NCS CMOS Sensor
DSP
ase Voltage Regulator And VDD

Figure 3-1 Functional Block Diagram

4. Signal Description

4.1 Pin Configuration

|
LB @ RB
O | s | vDDA o 5
Nes [1] o o IIO .. P
o o [ 7 ]vDbD N
MOTION [ 2 | o (O o o o’ g
[¢] o o o IlGND yII 5203
spio [ 3| o o [
5 | LED
SCLKlI = :l W

Top View of Pinout Top View of Mouse
Figure 4-1 Pin Configuration (Orientation Relationship between Chip and Mouse)

4.2 Pin Description

Pin Name Type Description
3-Wire SPI: NCS (Active low)
1 NCS IN i
2-Wire SPI: Connect to GND
2 MOTION ouT Motion detection output (Active low output)
3 SDIO IN/OUT | Bi-directional I/O for SPI
4 SCLK IN Clock input for SPI
5 LED ouT LED control
6 GND GND Chip ground
7 VDD PWR VDD:1.8V~2.1V, VDDA connect to VDD directly
8 VDDA PWR VVDD:2.1V~3.6V, VDDA connect 4.7uF capacitor to GND

Table 4-2  Pin Description
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5. Serial Peripheral Interface(SPI)

S203 supports both 3-wire SPI (NCS. SCLK and SDIO) and 2-wire SPI (SCLK and SDIO) . All
the transmission protocols are exactly the same as 3-wired SPI except the NCS pin is ignored in 2-
wired SPI mode.

5.1 Transmission Protocol

S203 supports 3-wired SPI. The host controller can use the SPI to write and read registers in the
sensor, and to read out the motion information. the SPI adopts half duplex transmission protocol
which consists of Write Operation and Read Operation. Both of the two operations consist of two
bytes, the first byte contains 1 bit read/write control and 7 bit address, and the second byte is the
data.

Firstbyte Second byte
R/W Address
(1bit) (7hit)
MSB LSB MSB LSB

Figure 5-1 Transmission Format of Serial Interface

, « TncsH ;
NCS
SCLK
Tnes-LeaD! TsaLkero® Tscl ket - Tnestac ¢
Figure 5-2 Timing of NCS and SCLK
Symbol Description Min | Type | Max | Unit
Fscik | SCLK frequency - - 2 MHz
Tnes-Leap | NCS falling edge to the first SCLK falling edge | 1 - - us
Tscik-Lo | SCLK low time 250 - - ns
Tscik-H | SCLK high time 250 - - ns
Tnes-tac | NCS enable lag time 1 - - us
Tnes-Hi | NCS high time 2 - - us
Table 5-3 Timing Description
Instant Microelectronics Co., Ltd. _ 5 __
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5.2 Write Operation

A write operation is defined as that the host controller write data to S203 based on the address. It

contains two bytes, the first byte contains 1 bit write control (the value is ‘1”) and 7 bit address,
and the second byte is the data. SDIO changes on the falling edge of SCLK, and S203 reads SDIO
data on the rising edge of SCLK.

NCS — ] —

SCLK

1 2 3 4 5 6 7 8 9 100 134 | 13| |14] |15 |16

SDIO | XX |1|A6|A5|A4|A3|A2|A1|A0

[€ SDIO is driven by the host controller > |

Figure 5-4 Write Operation
5.3 Read Operation

A write operation is defined as that the host controller get data from S203 based on the address.
The read operation contains two bytes. In first byte, the MSB is 0, and the next 7 bits are the
address. The second byte is the data. SDIO is changed by controller on the falling edges of SCLK
for writing address, and then the host controller releases SDIO to high-Z state. After that, S203
output data on the falling edge of SCLK, and the host controller reads data on the rising edge of
SCLK.

NCS _l Ii

SCLK

1 2 3 4 5 6 7 8 9 100 |11 |1 |13 |14 |15] |16

oo [ T EEFEEECEEEEeEe-—

|(—SDIO isdriven by the host controller—>| €———SDIO isdriven by the Szos—}l

Figure 5-5 Read Operation

5.4 SPI Serial Interface(2-wired)

The 3-wired SPI is the power-on default setting of S203, the host controller has to write SPI Mode
(address 0x26) to switch the sensor from 3-wire SP1 mode to 2-wire SPI mode after the sensor
power-up. During the mode switching, the NCS pin must be low.

2-Wire SPI mode related registers:
Address Name Value(Def) Write Description

0x09 Write_Protect 0x00 0x5A/0xC3 | Disable write protection
Select 2-wire SPI mode ,NCS
chip-select function is invalid
0x09 Write_Protect 0x00 0x00 Enable write protection

Table 5-6  Switch to 2-wire SP1 Mode

0x26 SP1_Mode 0xB4 0x34
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5.5 ReSync Serial Interface

In 2-wire mode transmission, the clock and data may be out of synchronization, and the host
controller will not be able to correctly access the registers of the sensor. To recover the correct
communication of SPI, the host controller must change the SCLK signal from high to low for
more than 1 us, and then from low to high more than 3ms. This operation can reset the SPI circuits
of S203 and re-synchronize the clock and data.

| 4— 3ms,min e |
SCLK wsmin

SDIO I XX mAEIASIAAIA3IAZIA1IAD

ReSync

Figure 5-7 Re-synchronization Operation

6. The Function Of Pinl

In addition to the default function (NCS), Pinl can also be set to the Reset function and the PD
function in 2-wire SPI mode by modifying Pinl_Sel bits (bit 5 and 4) in register SPI_Sel (address
0x26).

6.1 Reset Function

Pinl can be configured as a hardware Reset function to reset the chip. The host controller can set
Pinl to “0” to reset S203. After the reset, all registers will be reloaded or re-initialized to ensure
the chip works properly.

6.2 PD Function

The host controller can set Pinl to “1” to power down the chip. The chip operates at extremely
low-power state, just like the effect of using software Power-Down function.

7. MOTION Pin Function

The MOTION pin operates in level mode, the level mode is that S203 detects movement,
MOTION pin output 0. When the host controller reads out all the moving data, MOTION pin
outputs 1. The MOTION pin can be used to monitor whether the sensor’s motion data is cleared.
If the motion data is not cleared, the MOTION pin will keep a low level output.

Instant Microelectronics Co., Ltd. — 7 —
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8. Office/Gaming Mode Selection

S203 has both Office mode (low power consumption) and Gaming mode (high performance) to
choose from, with the default mode being office mode

»  Follow the following steps to switch from Gaming mode to Office mode (Default mode, no
initialization required) :

(1) Address 0x06 written to 0x81 //Reset chip

(2) Delay of 10ms //Delay of 10ms
»  Follow the following steps to switch from Office mode to Gaming mode

(1) Address 0x06 written to 0x81 //Reset chip

(2) Delay of 10ms //Delay of 10ms

(3) Address 0x09 written to 0xC3
(4) Address 0x55 written to 0x94
(5) Address 0x5D written to 0x00
(6) Address 0x65 written to 0x05
(7) Address 0x66 written to 0x05
(8) Address 0x76 written to 0xBD
(9) Address 0x09 written to 0x00
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9. Register
9.1 Register Summary
Address Name Description R/W | Default
0x00 PID1 Product identifier 1 of S203[11:4] R 0x30
The high 4 bits are PID [3:0], and the low 4 bits are
0x01 PID2 R 0x02
VID [3:0]
0x02 Motion_St Motion Status R -
0x03 DeltaX DX or the low 8bit of DX R -
0x04 DeltaY DX or the low 8bit of DX R -
0x05 Op_Mode Operation mode selection of S203 W/R | 0xB8
0x06 Config Configuration of S203 W/R | 0x11
0x09 Write_Protect | Enable writing of other registers W/R | 0x00
Ox0A | Sleepl_Setting | Frequency setting for Sleepl WIR | 0Ox77
0x0B Sleep2_Setting | Frequency setting for Sleep2 W/R | 0x10
0x0C Sleep3_Setting | Frequency setting for Sleep3 W/R | 0x70
0x0D CPI_X CPI setting for X-axis W/R | 0x1B
OxO0E CPLY CPI setting for Y-axis W/R | 0x1B
0x12 DeltaXY_Hi | High 4-bit DX and DY data, in 12 bit data format R -
0x13 Img_Qa Quality of image R -
0x17 Frame_Avg The average value of pixels R -
0x19 Mouse_Option | Mouse Options W/R | 0x00
0x20 DeltaX_Hi High 8bit of DX R -
0x21 DeltaY_Hi High 8bit of DY R -
0x22 DxDy_16bit | Enable 16bit data mode W/R | 0x00
0x26 SPI_Mode 3-Wire/2-Wire SPI interface, Pinl function selection | W/R | 0xB4
0x49 PID3 Product identifier 3 of S203 W/R | 0xB1
. Select LED drive mode and select LED current in
0x5C LED_Option W/R | O0xCA
constant current source mode
Instant Microelectronics Co., Ltd. — 9 —
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9.2 Register Descriptions

| PID1 Address: 0x00 |
Access: Read Default Value: 0x30

Bit 7 | e | 5 | 4 | 3 | 2 1 | o0
Field PID[11:4]

Usage: This register can be used to check if the communication of the SPI link is valid.

PID2 Address: 0x01 ‘
Access: Read Default Value: 0x02
Bit 7 | e | 5 | 4 3 2 | 1 [ o
Field PID[3:0] VID[3:0]

Usage: This register can be used to check if the communication of the SPI link is valid.

Motion_St Address: 0x02 ‘
Access: Read Default Value: --

Bit | 7 6 5 4 3 2 | 1 | o
Field | Motion | Reserved | Reserved | DYOVF | DXOVF Reserved[2:0]

Usage: Be sure to read Motion bit first Before reading out DeltaX and DeltaY registers, DXOVF
bit and DYOVF bit show whether if the motion report buffers have overflowed since last read out.
Field Name Description

: No movement (Default)

: Moving, updating DX DY
: No overflow (Default)

: DY data overflow occurred

Motion

DYOVF

: No overflow (Default)
: DX data overflow occurred

DXOVF

= O|r O|—r O

DeltaX Address: 0x03 ‘
Access: Read Default Value: --
Bit 7 6 5 | 4 | 3 | 2 1 | o
Field DX[7:0]
Usage: After reading the Motion_St register, DX movement data will be updated to this register. If
the mobile data uses 16bit or 12bit, then this data is the lower 8bit of DX mobile data; If 8bit is
used, then this data is the mobile data DX.

DeltaY Address: 0x04 ‘
Access: Read Default Value: --

Bit 7 | e | s | a4 | 3 | 2 | 1 | o
Field DY[7:0]

Usage: After reading the Motion_St register, DY movement data will be updated to this register. If
the mobile data uses 16bit or 12bit, then this data is the lower 8bit of DY mobile data; If 8 bits are
used, then this data is the mobile data DY.

Instant Microelectronics Co., Ltd. — 10
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Op_Mode Address: 0x05
Access: Write/Read Default Value: 0xB8
Bit | 7|6 |5 4 3 2 1 0

Field Reserved[3:0] Slp_Enh | SIp2_Enh | Slp2mu_Enh | Slplmu_Enh | Wakeup
Usage: This register is used to configure the Sleep function.

Field Name

Description
Slp_Enh | SIp2_Enh | Slp2mu_Enh | Slplmu_Enh | Wakeup

0 X X X X Turn off Sleep function

Open Sleepl and close
1 0 X X X

Sleep?2

Open Sleepl, open
1 1 X X X P P~ 0P

Sleep2 (Default)
1 0 0 Forcefully exiting Sleep2
0 Forcefully exiting Sleepl

0 0 1 Forcefully exiting Sleep
Field Name Description
Sp_Enh 0:Disable
- 1:Enable (Default)
SIp2_Enh 0:Disable

1:Enable (Default)
Slp2mu_Enh Set 1 to enter Sleep2 and it will automatically reset to 0
Slplmu_Enh Set 1 to enter Sleepl and it will automatically reset to 0

Wakeup Set 1 to Wakeup and it will automatically reset to O
Config Address: 0x06 ‘
Access: Write/Read Default Value: 0x11
Bit 7 6 5 4 3 2 | 1 | o
Field Rst Reserved | SIp3_Enh | Reserved | PD_Enh Reserved[2:0]
Usage: This register is used to reset the chip Power Down.  Set Sleep3 Enable.
Field Name Description
0:Working (Default
Rst g ( )

1:Reset all settings of the chip
0:Disable (Default)

Slp3_Enh
pe_ 1:Enable
0:Working (Default
PD Enh 9( )
- 1:Power Down
Instant Microelectronics Co., Ltd. — 1
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Write_Protect

Address: 0x09 ‘

Default Value: 0x00

Access: Write/Read
Bit 7

6 | 5 | 4 | 3 | 2 | 1 | o

Field

WP[7:0]

Usage: This register is used to enable data writing to the register (after address 0x09).

Field Name Description
0x00:Enable write protection, addresses after 0x09 are read-
only (Default)
0x5A:Disabled write protection, register addresses
WPJ[7:0]

0x0A~0x19/0x26/0x5C read and write
0xC3:Disable write protection, addresses after 0x09 can be read
and written

Sleepl_Setting

Address: 0x0A ‘

Access: Write/Read

Default Value: 0x77

Bit 7

6 | 5 | 4 3 | 2 | 1 | o

Field

Slpl_Freq[3:0] Slpl_Etm[3:0]

Usage: This register is used to set the frequency of Sleepl and the time to enter Sleepl.

Field Name

Description

Slpl_Freq[3:0]

The sampling frequency time of Sleepl is 4ms~64ms, and the
default value is Slpl Freq [3:0]=7 (32ms),
The calculation formula: 4* (Slp1_Freq[3:0]+1) ms

Slpl_Etm [3:0]

The time to enter Sleepl is 32ms~512ms, and the default value is
Slpl Etm [3:0]=7 (256ms),

The calculation formula: 32* (Slp1_Etm [3:0]+1) ms

Sleep2_Setting

Address: 0x0B |

Access: Write/Read

Default Value: 0x10

Bit 7

6 | 5 | 4 | 3 | 2 | 1 | o

Field

Slp2_Freq[3:0]

Slp2_Etm[3:0]

Usage: This register is used to set the frequency of Sleep2 and the time to enter Sleep?2.

Field Name

Description

Slp2_Freq[3:0]

The sampling frequency and time of Sleep2 is 64ms~1024ms, and
the default value is Slip2-freq [3:0]=1 (128ms),
The calculation formula: 64* (SIp2_freq[3:0]+1) ms

Slp2_Etm[3:0]

The time to enter Sleep3 is20.48sec~327.68 sec,
Default Slp2_Etm[3:0]=0 (20.48 sec),
The calculation formula: 20.48* (Slp2_Etm[3:0]+1) sec

Instant Microelectronics Co., Ltd.
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‘ Sleep3_Setting

Address: 0x0C ‘

Access: Write/Read

Default Value: 0x70

Bit 7

6 | 5 | 4 | 3 | 2 | 1 | o

Field

Slp3_Freq[3:0] Slp3_Etm[3:0]

Usage: This register is used to set the frequency of Sleep3 and the time to enter Sleep3.

Field Name

Description

Slp3_Freq[3:0]

The sampling frequency and time of Sleep3 is 64ms~1024ms, and
the default value is Slp3-Freq [3:0] =7 (512ms),
The calculation formula: 64* (SIp2_Freq[3:0]+1) ms

Slp3_Etm[3:0]

The time to enter Sleep3 is 20.48sec~327.68 sec,
Default SIp3_Etm[3:0]=0 (20.48 sec),
The calculation formula: 20.48* (SIp3_Etm[3:0]+1) sec

CPI_X Address: 0x0D |
Access: Write/Read Default Value: 0x1B

Bit 7 | e | 5 | 4 | 3 | 2 1 | o0
Field CPI1_X][7:0]

Usage: This register is used to set the CPI resolution of the X-axis, with a default value of 0x1B
(CPI=1350), CPI=50*CPI_X, Range 1~128 (CPI1=50~6400).

| cPI_Y Address: OXOE |
Access: Write/Read Default Value: 0x1B

Bit 7 | e | 5 [ 4 | 3 | 2 1 | o
Field CPI_Y[7:0]

Usage: This register is used to set the CPI resolution of the Y-axis, with a default value of 0x1B
(CPI1=1350), CPI=50*CPI_Y, Range 1~128 (CPI=50~6400).

| DeltaXY_Hi Address: 0x12 |
Access: Read Default: --
Bit 7 | 6 | 5 | a4 3 | 2 | 1 | o
Field DX[11:8] DY[11:8]

Usage: In 12 bit mode,

the upper 4 bits of DX [11:0] and DY [11:0].

Field Name Description
DX[11:8] The upper 4 bits of DX [11:8] in 12 bit format
DY[11:8] The upper 4 bits of DY [11:8] in 12 bit format
Instant Microelectronics Co., Ltd. — 13
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‘ Img_Qa Address: 0x13
Access: Read Default: --

Bit 7 5 | 4 | 3 2 | 1 | o
Field Img_Qa[7:0]

Usage: This register is used to reflect the quality of the current image. The larger the value, the
better the image quality, with a range of 0-255.

Frame_Avg Address: 0x17

Access: Read Default: --

Bit 7 | s | 4 | 3 | 2 1 | o
Field FA[7:0]

Usage: This register is used to represent the average pixel value of a frame of image, ranging from

0 to 255.

Mouse_Option

Address: 0x19

Access: Write/Read

Default: 0x00

Bit

7 | 6

5

4

3

2

1 | o

Field

Reserved[1:0]

Movxy_Sw

Movy_Inv

Movx_Inv

XY12bit_Enh

Reserved

Usage: This register can be used to select the direction of X/Y and determine the motion data
length (8bit/12bit) for Delta_X/Delta_Y.

Field Name Description
Movxy_Sw | Swap XY direction, default value is 0
Movy_Inv Reverse the direction of Y, default value is O
Movx_Inv Reverse the direction of X, default value is 0
. Select a motion data length of 8 bits/12 bits, with a
XY12bit_Enh
- default value of 0

Pinl of S203 is facing LB by default. Due to the shell mold, sometimes it is necessary to
modify the direction of the chip, which can be modified according to the following schematic

diagram:

b

b

"/

0x19[5:3] = 0

0x19[5:3] =

6

o
Iy HEHHH

0x19[5:3] = 5

LB W@ RB LB @ RB LB @ RB LB @ RB
HEHEMA HHEH

D:O U © ezs o

o :o: b o NI A=

yg 03 P 3 OI!

CX—:HHHH

0x19[5:3] = 3
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‘ DeltaX_Hi Address: 0x20 ‘
Access: Read Default: --

Bit 7 6 5 | 4 | 3 | 2 | 1 | o
Field DX[15:8]

Usage: Only after DxDy_16bit is turned on can it be used to read the high 8-bit data of DX. When
using high CPI, it is recommended to enable 16 bit operation. DY [15] is the sign bit.

DeltaY_Hi Address: 0x21 ‘
Access: Read Default: --
Bit 7 6 s | 4 | 3 | 2 | 1 | o
Field DY[15:8]

Usage: Only after DxDy_16bit is turned on can it be used to read the high 8-bit data of DY. When
using high CPI, it is recommended to enable 16 bit operation. DY [15] is the sign bit.

DxDy_16bit Address: 0x22

Access: Write/Read Default: 0x00
Bit 7 | 6 | 5 | 4| 3 | 2|1 0
Field Reserved[6:0] XY16bit_Enh

Usage: This register determines the length of motion data for Delta_X/Delta_Y (8bit/16bit).

Field Name Description
Choose a motion data length of 8bit/16bit
XY16bit Enh | 0: 8bit/ 12bit (Default)

1: Enable 16bit

Note :
1. When using CPI between 2000 and 6400, it is recommended to use the 16 bit mode to determine DX&DY
data in order to prevent overflow caused by excessively large values.

2, After activating the 16 bit mode, the 12 bit mode automatically fails

SPI_Mode Address: 0x26 |
Access: Write/Read Default: 0xB4
Bit 7 6 5 | 4 3 | 2] 1 [ o
Field | SPI_Sel | Reserved Pinl_Sel[1:0] Reserved[3:0]

Usage: This register is used to select the 2-Wire or 3-Wire SPI interface mode, or to select the
function of Pinl pin during 2-Wire SPI.

Field Name Description

0: Using 2-Wire SPI mode

1: Using 3-Wire SPI mode (Default)
0: Hardware reset function

Pinl Sel[1:0] | 2: Hardware PD function

3: No Function (Default)

SPI_Sel
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| PID3 Address: 0x49 |
Access: Read Default Value: 0xB1
Bit 7 6 | 5 | 4 | 3 | 2 1 | o0
Field PID3[7:0]

Usage: This register can be used to verify whether the chip is S203.

LED_Option Address: 0x5C |
Access: Write/Read Default: OXCA
Bit 7 | 6 5 | 4 3 2 | 1 | o
Field Reserved[1:0] LED_Mode[1:0] LED_SRCJ[3:0]

Usage: Select LED driver mode: Switch mode or Current source mode, and select LED driver
under the Current source.

Field Name Description

0: LED driver uses switch mode(Default)

1: LED driver uses current source mode

Set the LED driver current in current source mode (The
default value is 10)

LED driver current is LED_SRC[3:0]*0.75mA (Address
0x05 is written to OXDF during initialization)

LED_Mode[1:0]

LED_SRC [3:0]
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10.Electrical Characteristic

10.1 Absolute Maximum Rating

Parameter Symbol Min Max Unit Notes
Supply Vb -0.3 3.9 y
Voltage Vbpa -0.2 2.3
Operatin
ol To 15 55 °C
Temperature
Storage
Ts -40 85 °C
Temperature
Lead Solder
TsoLber - 260 °C
Temperature
Input Voltage Vin -0.3 VDD/VDDA V | Alll/O pins
ESD VEsp - 2 KV | All pins, human body model

10.2 Recommend Operation Conditions

Parameter Symbol | Min | Typical Max | Unit Notes
Sl v 2.1 2.7 3.6 v
u oltage
LAV, | 18 1.9 2.1
Operating Temperature To 0 - 40 °C
Supply Noise Vnpp - - 100 mV | Peak to Peak 10K~80MHz
Distance from the
Bottom of Lens to the Z 2.1 2.2 2.3 mm
Working Surface
SCLK Clock Fsclk - - 2 MHz
Resolution R 50 - 6400 CPI
) Frame Rate Fry - - 2500 FPS
Office
Speed S1 0 - 30 IPS
Mode :
Acceleration A 0 - 10 g
— Frame Rate Frz - - 4800 | FPS
aming 1 speed S, 0 - 60 | IPS
Mode -
Acceleration A 0 - 20 g
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Website: htp://www.instant-sys.com
E-Mail: FAE@instant-sys.com


http://www.instant-sys.com/
mailto:FAE@instant-sys.com

instant Low Power Optical Gaming Sensor-S203

10.3 DC Parameter

Symbo . . Uni
Parameter | Min | Typical | Max ; Notes
The average current is
. calculated as:
Motion . L
S lrun-1 - 1 - mA | The weight of 2 ips is 45%,
The weight of 5 ips is 40%,
. The weight of 20 ips is 15%
Office Sleenl
Mode i Isip-1 - 50 - UA | Sleepl frequency is 32ms
current
Sleep2 I 20 UA | Sleep2 frequency is 128ms
current Sto-d p< Trequency
Sleep3 I 15 UA | Sleep3 frequency is 512ms
current St parequency
The average current is
calculated as:
Motion The weight of 5 ips is 45%,
IRun-2 - 1.6 - mA . ..
current The weight of 10 ips is
40%,
Gaming The weight of 30 ips is 15%
Mode | Sleepl )
P Isip1-2 - 50 - UA | Sleepl frequency is 32ms
current
Sleep2 I 20 UA | Sleep2 frequency is 128ms
current Sh22 pe frequency
Sleep3 I 15 UA | Sleep3 frequency is 512ms
current Sh3-2 p= frequency
Power Down current lrp - 3.5 - UA | -
Switch mode | 60 | ma
(Sink current) |
LED pin | Current :
11.2 Please refer to 9.2 Register
source mode Itep2 | 0.75 - mA o )
. 5 Description for details
(Sink current)
Note: Test conditions VDD=3.3V (not including LED), temperature=25 °C.
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Microelectronics

11.Typical application circuit (nRF24LE1+S203)

11.1 Typical application circuits in high voltage range (2.1~3.6V)

Botton i Encoder
=3 s H Sensor
[_Sa Ka 0 [T“\‘GND
— — u2 C18 C8
O—e O VDDA 8 100nF 4.7uF VDD
VB K - NCS 1
—Mes Lines B
VDD
—— —- _morion 2 | c13 ==c10
[—cR)B o4 [—8:' G+ Mo oo |8 ook [ 100F
0 sDIo 3 [ .
LED
0 " SCLK 4 scLk 7”7 s~ RLED
S IR_LED
ca VoD
2F o
Y1 —C7
16MHz 100nF
cs
r RF Nordic-nRF24LE1
a o R2
= of g
GND 4 9 22K
o = 2 =l &l o
8 & 8 & & & g g u
S 33358 8%
ggL8Fagtg
Voo ZA 1 po1 vop -2 :
2| voo vss -2 “; GND $ 500hm point
L2 :
3 peCL ANtz |22 ANW‘\—#CH o —
4 2 o AT s :
DEC2 ANTL - :
z8 5 NRF24LEL 20 cl : ==Cis
—==C1 ==C2 —=c3 P02 VDD_PA s TopF o 18pF
100nF :
100nF nF | 330k PROG 6 | ppog RESET |19 RESET A — =
7 = =
XL . 50 | pia |18 SCLK GND : 6D
GND B 3 [poe prg |11 1
o co  ==cu
s 32885 2 4¢3 22pF /
Se£gegegedad
GND o 2 4 o af 3 9 9 =
of GND
VDD z| 2 3
gl .| 3 9
o 9 g g g
g gl ¢
C6 2 35 2 g & &
33nF
GND
Power Supply
1)VDD_BAT(1.6V)==>VDD(2.7V(DC-DC)) [RF/Sensor/LED] p Nordi
rogram Nordic
VDD, BAT D1 VDD
I VDR_BAT
|4
Diode 1N4001
n
VoD
21 sw 2 vour -2 PROG R EScN
Inductor 5 FMOST I RESET
220uH FMISO
.| obcoc ; 15
ci6 ==c17 D TAG =
Tanr 470 : GND
GND

Note :

(1) When S§203 is set to LED current source mode, it is recommended to use 10 Q for resistance RLED

(2) C13should be as close as possible to the VDD pin, and C18 should be as close as possible to the VDDA pin
Figure 11-1 Typical Application Circuit (2.1~3.6V)
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Button : :
- - : : Sensor
O 0 : :
LB K1 o - : w2
: . c8
= | = | : nes 1 nes VEER 1 oo VoD
M8 K2 R1 H MOTION 2 D
. MOTION C13 ClO
- - . e} 3 [ ED 1000F ] 10uF J1-no
O O H e
PI .
RB cpl - . SCLK 4 sk PR T
. 03 LED
S0 - :
¢ Note:Short circuit bettween VDDA and VDD
c7
16MHz r :
s - - y 1000F RF Nordic-nRF24LE1
[e]
220F ol 8
— = 2 22K
GND
ql =l g o o s o w
s = 8 & ® & g
u1
S ooy © w oo @ W
g X X&Ea& g% ¢
zA 1 24 H
VoD PO.L VDD :
T 2| vop vss -2 II: oND s E 50 ohm point
3| pect ANT2 |22 A .
. N L ATH :
_,_7 DEC2 ANTL 6.8nH :
5 po2 NRF24LEL voD_pa |22 :
L3 :
Toone T so0ne | 5on PROG 6 | prog RESET |19 RESET a0 H
.8n .
— S0 7 P03 P14 18 SCLK M
& vss P13 LSt :
8§ = w @~ 9 49 o ==C9 .
> 2 &2 8 & & & 2.2pF :
GND voo @ el = o o 3| a9 9 :
4 193 :
s 9 g 2| 2 :
33nF 3l Bl 9 H
1 2 2 z| g & o :
GND :
Power Supply :
1)VDD_BAT(1.6V)==>VDD(1.8V(DC-DC)) [RF/Sensor/LED : :
JVDD_BAT(L6V) (2.8v( )1 ! ¢ Program Nordic
VDD_BAT D1 VDD : a1
VDD_BAT . VDD P
H PROG H FSCN
Diode 1N4001 H EMOSL_I'g g RESET
u3 : EMISO E FSCK
L4 B B : — v
sw 2 vout |—=—4 . =
Inductor & . JTAG =
2200H Header 2H : GND
_| ococ .
c16 ==c17 b :
47uF 47uF H
GND .

Note:
@)
@
(©)

C13 should be as close as possible to the VDD pin

It is recommended to use infrared LED in low voltage applications

Figure 11-2 Typical Application Circuit (1.8~2.1V)

When S203 is set to LED current source mode, it is recommended to use 10 Q for resistance RLED
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cccccccc tronics

>
o F?SSﬂ o 53 =4.48
- - (@)
\
= 3] =
N L S'% C =
— CoR N— P
L 1 % e
B = —
S 1z 18k
&
|
11255
A [
N T |y
O g? i T o
R L~
| M
9.10 t
Unit:
mm
13.Assembly Drawing
Rl
Back side of chip @)
|
1% 0 pe”, ] []
Y b
J ‘ ‘Base plat‘e T I
Tracking surface “§
=
Symbol Description Min Typical Max Unit
Distance from the bottom of the
A . 2.1 2.2 2.3 mm
lens to the desktop (Z-Height)
The distance from the top of the
B 7.1 7.2 7.3 mm
PCB to the desktop
The packaging thickness of the
C 2.98 3.18 3.38 mm
sensor
The distance from the center of
D . . - 4.0 - mm
the light hole to pin4
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14.Revision History

Versions Date Reviser Description
S203_Spec_EN_V1.00 2024/6/3 Molly Create Preliminary Version
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