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S S Mechanical
:|:28\ :’:48\ :E6g\ :|:8g (]ETR) 8%DDL§JE |2 y I ’ — (specifications are for operation at 3.3V and T = 25C unless stated otherwise)
Parameters Units Min Typical Max
-— \ Operating Temperature Range °C _40 - 85
KXSD9—2050EJa—)L
— Z _— ° 0.5 (xy)
ero-g Offset Variation from RT over Temp. mg/°C 3 (2)
z
*FVTRIIEINRELZ Y —KXSDO9—2050ZERCHEBYFL. HBLVOT L FS1=1, FSO=1 (+ 29) 794 819 844
EIJa- UL EL . Sensitivity Ei:: ::I)’ Eigz? Ei :g; counts/g 223 ;;g ;zg
W AELYY +2g, x4g, £6g. £8gHSER (T IAILHIE6g) — — 0.01 Oey)
- @?E 573 7]'7) I\/ g (i 6 g H%) Sensitivity Variation from RT over Temp. %/°C 0.04 (2)
- 0 (‘IZD) g 7_"712 W |\ 2048 Offset Ratiometric Error (Vaa = 3.3V £ 5%) % 03
B EREE 1. 8V~3. 6V (I&3. 3V) Sensitivity Ratiometric Error (Ve = 3.3V + 5%) % 10'16(2‘3;)
-, N . Z
HOXEEE WA TEE X Y ZBaN — o —
Self Test Output change on Activation g ) 5 (xy) ;
ZR;K IT)::( fzzr( [< 27mm 0.03 0.5 () 1.1
£ 3rnm_ K 21 mm 4 A3mm Mechanical Resonance (—3dE3)2 Hz 4000 (xy)
s E 2000 (z)
. @ |es N AE-KXSD9 Non-Linearity % of FS 0.1
KXSDS-2050, " @ | APDR ! O +YA O Cross Axis Sensitivity % 2
| SDASDO , o o B one Ut Noise Density (on filter pins) g / vHz 750
owC;J 21 oNe ADDR/SDI -2 ® | 1ovoD 2 E . >+X Electrical
- T = P wor |- ?i ?i - 1°= a N +z (specifications are for operation at 3.3V and T = 25C unless stated otherwise)
2 EE os |- T e 2 JL_i0 Parameters Units Min Typical Max
X0 - |5 — | Ao y O g g g g : O Supply Voltage (Vaq) IOperating £ 1.8 3.3 3.6
0 i Y 1 9 I/0 Pads Supply Voltage (Vo) v 1.7 Ve
T T Aol o s Operating (full power) 120 220 320
[ H -
[ — ™ Current Consumption 1I\goHt;0I{1n;/:j/2ke Up KA 40 75
XEAYHF2x7(14) ECMEBLTVWET ., ESNAVAHZFBRTIIBEICE. 2x5(10)E> ERBELDICMILTLIZE, Standby 0.1
ZXZE\/ﬁ?:“J/\O%@IE%{iDtb“J Fbi@'e Output Low Voltage v _ _ 03 * VIO
-% £ y@%ﬁeﬁ- Output High Voltage A" 0.9* Vj - -
%% B *ﬂ—\ }%fﬁ * T%ﬁgk Input Low Voltage v - - 0.2 * Vi
. Input High Voltage v 0.8 * Vio - -
1 VDD EEJ,?]\D 1. 8V~3. 6V (Tjg/_% 3. 3V ) Input Pull-down Current KA 0
LPF (-3dB) = 50Hz 15.9
2 |GND GND 5 o T LPF (-3dB) = 100Hz 8.0
- - ower Up Time - -
3 MOT 'E__/E/rjl_/j?‘ﬂjtljjj LPF (-3dB) = 500Hz ms 1.6
LPF (-3dB) = 1,000H=z 0.8
4 |AUX IN HEZA DA LPF (-3dB) = 2,000Hz 0.4
N . orsr A/D Conversion time us 200
b SCL | 2 CJUP)LOD U/J]\jj (|O VDD (L-j)l/? U77)=Iaj‘) SPI Communication Rate MHz 1
== ~ 5 I°C Communication Rate KHz 400
6 [I0VWD || /OBRAAD 1. TV~VDD (B%3. 3V) oS HZ - = -
7 |SDA | 2CYUPILT =4 (10 VDD IZTILP wTiEH)
8 |DNC HIEGT (BHZLD) Parameter Specification Test Conditions
. B NN Zero-g Offset @ RT 2048 +/- 205 counts 25C, Vdd =33V
9 |ADDR | 2CRU—TPRUADTIE Y b (GNDICTILY D EH LSB=0) = : '
o B - ’ - Sensitivity @ RT 819 +/- 25 counts/g 25C, Vdd =33V
10 |CS 1 2C/SPIWDER (10 VDT PvTiFEs | 2 CEIR) Current Consumption -- Operating | 120 <= Idd <= 320 uA | 25C, Vdd =3.3V
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Sequence 1. The Master is writing one byte to the Slave.

[Master [ S [saD+w] | RA | | DATA [ [P]
[ Slave | | [AcK] [AcK] [ack] |

Sequence 2. The Master is writing multiple bytes to the Slave.

[Master [ S [sAD+W] | RA | | DATA [ [ DATA ] [P]

[ Slave | | |ACK] [ACK] [AcK] lack] ]
Sequence 3. The Master is receiving one byte of data from the Slave.

[Master [ s [saD+w] | RA | [sr[sAD+R[ | [NACK][ P |
[ Slave | | [ACK] [AcK] |[ACK| DATA | [

Sequence 4. The Master is receiving multiple bytes of data from the Slave.

[Master [ s [sAD+w] [ RA [ [sr[SAD+R[ | [ACK] [NACK] P |
[ Slave | ] |ACK] Jack] ] |ACK| DATA | | DATA | ]
Sequence 5. The Master is receiving acceleration bytes from the Slave (ADDR = 0, CLKhId = 1).
Master | S | 0x30h 0x00h 200uS Sr | 0x31h ACK
Slave ACK ACK][ CLKnld ACK|XOUT_H XOUT_L
Master |ACK| ACK ACK ACK NACK| P
Slave YOUT_H YOUT_L ZOUT_H ZOUT_L
B 2CLIRHYVYYTR
Type Address
Register Name ReadMVrite Hex Binary
XOUT _H R Ox00 0000 0000
XOUT L R Ox01 0000 0001
YOUT H R Ox02 0000 0010
YOUT L R Ox03 0000 0011
ZOUT H R Ox04 0000 0100
ZOUT L R Ox05 0000 0101
AUXOUT _H R Ox06 0000 0110
AUXOUT L R OxQ7 0000 0111
- - XXX OO XXX
- - XXX OO XXX
Reset write W Ox0A 0000 1010
- - HXXXK OO XXXXK
CTRL REGC RV Ox0C 0000 1100
CTRL REGB RV Ox0D 0000 1101
CTRL_REGA R Ox0E 0000 1110

HmL 3258

XOUT_H
X-axis accelerometer output most significant byte

R R R R R R R R
XKOUTD11 [xOUTD10] XOUTDY [ XOUTDSs | XOUTD7 | XOUTDE | XOUTDS | XOUTD4 |
Bit7 Bit6 Bit5 Bita Bit3 Bit2 Bit1 Bit0

I2C Address: 0Ox00h
SPIl Read Address: Ox80h

XOUT_L
X-axis accelerometer output least significant byte
R R R R R R R R
XOUTD3 [ XoUTD2 | XouTD1 | XouTDo | x | X X x |
Bit7 Bit6 BitS Bit4 Bit3 Bit2 Bit1 BitO

I?’C Address: 0x01h
SPI| Read Address: Ox81h

YOUT_H
Y-axis accelerometer output most significant byte

R R R R R R R R
~YOUTD11 [youTD1o] YOUTDY [ YOUTDS | YOUTD7 | YOUTDS | YOUTDS | YOUTD4 |
Bit7 Bite Bit5 Bit4 Bit3 Bit2 Bit1 Bit0

I’C Address: 0Ox02h
SPl Read Address: Ox82h

YOUT_L
Y-axis accelerometer output least significant byte
R R R R R R R R
YOUTDS3 | youTD2 | YouTD1 | YoUTDO | x | x x < |
Bit7 Bit6 BitS Bit4 Bit3 Bit2 Bit1 BitO

I?’C Address: 0x03h
SPI| Read Address: Ox83h

ZOUT_H
Z-axis accelerometer output most significant byte
R R R R R R R R
ZOUTD11 |ZOUTD10]| ZOUTDS | ZOUTD8 | ZOUTD? | ZOUTD6 | ZOUTDS | ZOUTD4
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 BitO

12C Address: 0x04h
SPI Read Address: 0x84h

ZOUT_L
Z-axis accelerometer output least significant byte
R R R R R R R R
[zoutDs [zoutD2 [ zoutDt [zoutoo [ X | x ] x [ x ]
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 BitO
12C Address: Ox05h
AUXOUT_H
Auxiliary output most significant byte
R R R R R R R R
‘AUXOUTD11‘AUXOUTD10| AUXOUTD9‘AUXOUTD8|AUXOUTD7 AUXOUTDS | AUXOUTDS [ AUXOUTD4
Bit7 Bit6 Bitd Bitd Bit3 Bit2 Bit1 Bit0

¢ Address: 0x08h
SPI Read Address: (x86h

AUXOUT_L
Auxiliary output least significant byte
R R R R R R R R
[AUxoUTD3 [ AUXOUTD2 | AUxOUTD [ AUXOUTDO] X X X X
Bit7 Bit6 Bt5 Bitd B3 B2 Bitt BitD

12C Address: 0x07h
SPI Read Address: 0x87h

Reset_write
When the key (11001010) is written to this register the offset, sensitivity and temperature correction
values will be loaded into RAM and used for all further measurements. This is also accomplished at
power-up by an internal power-up reset circuit.

W W W W W W W W
I I N A A T T
Bit7 Bit Bit5 Bitd Bit3 Bit2 Bit1 Bit0

*C Address: 0xDAR

CTRL_REGC
Read/write control register: Factory programmed power up/reset default value (OXE1h)

R R R R R R R R Reset Value
P2 [ Pt [ LPo [MmOTLev | MOTLat] o | Fst | Fso | 11100001
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit

1C Address: OxOCh

SPI Read Address: Ox8Ch SPI Write Address: OxOCh

Fs1 FSO Full Scale | 12 pit Sensitivity
ange
0 0 +-8g 205 counts/g
0 1 +-6g 273 counts/g
1 0 +/-4 g 410 counts/g
1 1 +/-2 g 819 counts/g
Motion Wake U
MOTLev Fs1 FSO Torechold T
0 0] 0 +/-6 g
0 0 1 +/i-45 g
0 1 0 +/-3 g
0 1 1 +/-1.5 g
1 0 0 +/-4 g
1 0 1 +/-3 g
1 1 0 +/-2 g
1 1 1 +/-1 g
LP2 LP1 LPO Filter Corner
Frequency
0] ] Q No Filter
0] @] 1 2000 H=z
0 1 O 2000 Hz
0 1 1 2000 Hz
1 0 o} 1000 Hz
1 0 1 500 Hz
1 1 o} 100 Hz
1 1 1 50 Hz
CTRL_REGB
Read/write control register: Factory programmed power up/reset default value (0x40h)
RW RW RW RW RW RW RW RW Reset Value
[ciknid JEnaBLE] sT | o [ o [momen] o [ o ] 01000000
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0

I°C Address: 0xODh
SPI Read Address: 0x8Dh SPI Write Address: 0x0Dh
MOTlen enables the motion wakeup feature.
MOTlen = 1 — the KXSD9 will run in a low power mode until a motion event occurs that
causes MOT! in CTRL_REGA and the MOT pin (7) to go high. The part then enters normal
operation if MOTLat = 1 or remains in low power mode if MOTLat = 0.
MOTlen = 0 — the KXSD9 is in normal operating mode

ST activates the self-test function for the sensor elements on all three axes. A correctly functioning
KXSD9 will increase all channel outputs when Self test = 1 and Enable = 1. This bit can be
read or written.

Enable powers up the KXSD9 for operation.
Enable = 1 — normal operation
Enable = 0 — low-power standby

CLKhId alfows the KXSD9 to hold the serial clock, SCL, low in [°C mode to force the transmitter
into a wait state during A/D conversions.

CLKhld = 1 - SCL held low during A/D conversions
CLKhld = 0 - SCL unaffected
CTRL_REGA
Read-only status register

R R R R R R R R
x | x T x T x X X MOTI X
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0

1°C Address: OxOEh
SPI Read Address: 0x8Eh SPI Write Address: OxOEh
MOTI reports the status of the motion wakeup interrupt. Reading CTRL_REGA clears the
MOTI bit and MOT pin (7).
MOTI = 1- a motion wake up event has occurred and the MOT pin (7) is high.
MOTI = 0 - a motion wake up event has not occurred and the MOT pin (7) is low.





