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Absolute Maximum Ratings

VDD e -0.3V to +6.0V lvppio Continuous Current ...,
VDDIO ceeeveeeriree e -0.3V to Min (Vpp + 0.3V) Junction Temperature..............cccoeiiiiiiiiniiieie e
INT1, INT2, SDA_SDI_O, SA0_SDO, Operating Temperature Range
SCL_CLK, CS,DSYNC.......cccceeeunenn. -0.3V to (Vppjo + 0.3V) Storage Temperature Range...........cccoccceeeene
lvpp Continuous Current ..o, 100mA Lead Temperature (soldering, 10S) .........cccccooeviiiiiennne. +260°C

Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These are stress ratings only, and functional operation of the device at these
or any other conditions beyond those indicated in the operational sections of the specifications is not implied. Exposure to absolute maximum rating conditions for extended periods may affect
device reliability.

Drops onto hard surfaces can cause shocks of greater than 10,000 g and can exceed the absolute maximum rating of the device. Exercise care in handling to avoid damage.

Package Thermal Characteristics (Note 1)
LGA
Junction-to-Case Thermal Resistance (8,¢c)........... 31.8°C/W Junction-to-Ambient Thermal Resistance (8,4) -.......... 160°C/W

Note 1: Package thermal resistances were obtained using the method described in JEDEC specification JESD51-7, using a four-layer
board. For detailed information on package thermal considerations, refer to japan.maximintegrated.com/thermal-tutorial.

Electrical Characteristics

(Vpp = Vppio = 2.5V, INT1, INT2, SDA, SCL are unconnected, Tp = -40°C to +85°C, unless otherwise noted. Typical values are at
Ta = +25°C).

PARAMETER | SYMBOL CONDITIONS MIN TYP MAX | UNITS

SUPPLY AND CONSUMPTION
Vpp Supply Voltage Vpp 1.71 2.5 3.6 \
Vpbpio (Note 2) VboIio 171 25 \ngVJ' v
IDD Current Consumption
Normal Mode 'vDDN 51 mA
IDD Current Consumption Standby
Mode (Note 3) lvobs 2.7 mA
IDD Current Consumption 200Hz ODR 3.3

lvppT mA
Eco Mode (Note 4) 100Hz ODR 3.0

IDD Current Consumption
Power-Down Mode lvoop 8.5 pA

TEMPERATURE SENSOR

Temperature Sensor Output Teor 8 bit' 1 digit°C
Change vs. Temperature 16 bit 256
Temperature BW Tew 1 Hz
Temperature Sensor Bias TBIAS AL25°C, 8 bit 25 digits
At 25°C, 16 bit 6400
GYROSCOPE
1+31.25
162.5
Gyro Full-Scale Range GFsr User selectable 2125 dps
1250
+500
+1000
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Electrical Characteristics (continued)

(Vpp = Vppio = 2.5V, INT1, INT2, SDA, SCL are unconnected, Tp = -40°C to +85°C, unless otherwise noted. Typical values are at
Ta = +25°C).

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
. . For all the fg and over the whole Vpp
Gyro Rate Noise Density GRND including 1.8V 0.008 dpsiVHz
Gyro Rate Noise Density in For all the FS and over the whole Vpp
Eco Mode GSPRND | inaluding 1.8V at 200Hz ODR 0.022 dpsiHz
Gyro Bandwidth (Lowpass)
(Note 5) GewL 2 400 Hz
Gyro Bandwidth (Highpass)
(Note 6) GBwWH 0.1 100 Hz
At 10Hz, 400Hz bandwidth, 10kHz ODR 29 3.7
Phase Delay GppL deg
At 10Hz, full bandwidth, 10kHz ODR 1.0 1.6
Output Data Rate (Note 7) GobpRr 5 10k Hz
Sensitivity Error Gsg +2 %
Gfgsr = 31.25dps 960
GfgR = 62.5dps 480
G = 125dps 240 iqi
Sensitivity Gso FSR P digit/
GFsRr = 250dps 120 dps
GgsRr = 500dps 60
GEgsr = 1000dps 30
Sensitivity Drift Over Temperature Gsp Maximum delta from Tp = +25°C 2 %
Zero Rate Level Error GzRLE 0.5 dps
Zero Rate Level Drift Over . _ o
Temperature GzRrLD Maximum delta from Tp = +25°C 12 dps
Startup Time from Power-Down GtupL 45 ms
i GODR = 10kHZ,
Startup Time from Standby Mode Gtups Gy = 400Hz 5 ms
Nonlinearity GNLN 0.2 %fs
Angular Random Walk (ARW) GARW 0.45 °~hr
In-Run Bias Stability Gigs At 1000s 4 °lhr
Cross Axis Gxx 1 %
Fo.r Gfsr = 125, 250, 500, 1000 dps, +gjp
axis X
Self-Test Output STOR dps
For Gggr = 125, 250, 500, 1000 dps, I
axis Y Si2
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Electrical Characteristics (continued)
(Vpp = Vppio = 2.5V, Tp = -40°C to +85°C, unless otherwise noted. Typical values are at Tp = +25°C).

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX | UNITS
10 DC SPECIFICATIONS (Note 8)
Input Threshold Low ViL | Ta=+25°C *03x |y,
Vbbio
Input Threshold High \ Tp =+25°C 0-7x \%
Vbbpio
Hysteresis of Schmitt Trigger input VHys Tp =+25°C 0.05 x \%
Vbbpio
12C_CFG[3:2] =00
(C,)\luotfe“;;:“"e”t low/loL | 12C_CFG[3:2] = 01 6 mA
12C_CFG[3:2] = 11 12
SPI SLAVE TIMING VALUES (Note 10)
CLK Frequency fc_cLk 10 MHz
CS Setup Time tsu_cs 10 ns
CS Hold Time tH cs 15 ns
SDI Input Setup Time tsu_si 10 ns
SDI Input Hold Time ty_si 15 ns
CLK Fall to SDO Valid Output Time tv spo 50 ns
SDO Output Hold Time tH so 10 ns
I2C TIMING (Note 8)
SCL Clock Frequency fscL Standard mode 0 100 kHz
Fast mode 0 400
Hold Time (Repeated) START DS TA Standard mode 4.0 us
Condition ’ Fast mode 0.6
Low Period of SCL Clock tLow Standard mode aill us
Fast mode 1.3
) ) Standard mode 4.0
High Period of SCL Clock tHIGH Fast mode 06 us
Setup Time for a Repeated START tsU-STA Standard mode 4.7 us
Condition ’ Fast mode 0.6
) Standard mode 0
Data Hold Time tHD:DAT Fast mode 5 us
] Standard mode 250
Data Setup Time tsu:DAT Fast mode 100 ns
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Electrical Characteristics (continued)
(Vpp = Vppio = 2.5V, Tp = -40°C to +85°C, unless otherwise noted. Typical values are at Tp = +25°C).

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Standard mode 4.0
Setup Time for STOP Condition tsu:sTo ns
' Fast mode 0.6
Bus Free Time Between a STOP i Standard mode 4.7 ns
and a START Condition BUF I'Fast mode 13
Data Valid Ti ) Standard mode 3.45
ata Valid Time . ns
VDDAT Fast mode 0.9
Standard mode 3.45
Data Valid Acknowledge Time tvD:ACK ns
' Fast mode 0.9
ESD PROTECTION
Human Body Model HBM +2 kV

Note 2: Vpp|o must be lower than or equal to Vpp analog.

Note 3: In standby mode, only the drive circuit is powered on. In this condition, the outputs are not available. In this condition, the
startup time depends only on the filters responses.

Note 4: In eco mode, the sensor has higher rate noise density, but lower current consumption. In this condition, the selectable out-
put data rate (ODR) is either 25Hz, 50Hz, 100Hz, or 200Hz.

Note 5: User selectable. Gyro bandwidth accuracy is +10%.

Note 6: Enable/disable with user-selectable bandwidth. Gyro bandwidth accuracy is £10%.

Note 7: User selectable with 256 possible values from 10kHz down to 5Hz. ODR accuracy is +10%.

Note 8: Based on characterization results, not tested in production.

Note 9: User can choose the best output current based on the PCB, interface speed, load, and consumption.

Note 10: Based on characterization results, not tested in production. Test conditions are 12C_CFG[3:0] = 1111.
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(Vpp = Vppio = 2.5V, Ta = +25°C, unless otherwise noted.)
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RK4. AEIINVY

REGISTER

NAME ADDRESS TYPE DEFAULT VALUE COMMENT
WHO_AM_I 0x20 R 1011 0001 Device ID
BANK_SELECT 0x21 R/W 0000 0000 Register bank selection
SYSTEM_STATUS 0x22 R 0000 0000 System Status register
GYRO_X_H 0x23 R Data Bits [15:8] of X measurement
GYRO_X_L 0x24 R Data Bits [07:0] of X measurement
GYRO_Y_H 0x25 R Data Bits [15:8] of Y measurement
GYRO_Y_L 0x26 R Data Bits [07:0] of Y measurement
RFU 0x27 R 0000 0000
RFU 0x28 R 0000 0000
TEMP_H 0x29 R Data Bits [15:8] of T measurement
TEMP_L 0x2A R Data Bits [7:0] of T measurement
RFU 0x2B R 0000 0000
RFU 0x2C R 0000 0000
RFU 0x2D R 0000 0000
RFU 0x2E R 0000 0000
RFU 0x2F R 0000 0000
RFU 0x30 R 0000 0000
RFU 0x31 R 0000 0000
RFU 0x32 R 0000 0000
RFU 0x33 R 0000 0000
RFU 0x34 R 0000 0000
RFU 0x35 R 0000 0000
RFU 0x36 R 0000 0000
RFU 0x37 R 0000 0000
RFU 0x38 R 0000 0000
RFU 0x39 R 0000 0000
RFU 0x3A R 0000 0000
HP_RST 0x3B R/W 0000 0000 Highpass filter reset
FIFO_COUNT 0x3C R 0000 0000 Available FIFO samples for data set
FIFO_STATUS 0x3D R 0000 0000 FIFO status flags
FIFO_DATA Ox3E R Data FIFO data to be read in burst mode
PAR_RST Ox3F W and reset 0000 0000 Parity reset (reset on write)
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User Bank O
User Bank Ol3. ICOMEED AN AR TEID/-OICERINDL ORYTY, FINIENAAT, ZhildUser Bank 112
SENET,

&R5. User Bank 0

NAME iE)GDEI:gSR TYPE DEFAULT VALUE COMMENT
POWER_CFG 0x00 R/W 0000 0111 Power mode configuration
SENSE_CFG1 0x01 R/W 0010 1000 Sense configuration: LP and OIS
SENSE_CFG2 0x02 R/W 0010 0011 Sense configuration: ODR
SENSE_CFG3 0x03 R/W 0000 0000 Sense configuration: HP
RFU 0x04 R 0000 0000
RFU 0x05 R 0000 0000
RFU 0x06 R 0000 0000
RFU 0x07 R 0000 0000
RFU 0x08 R 0000 0000
RFU 0x09 R 0000 0000
RFU 0x0A R 0000 0000
RFU 0x0B R 0000 0000
RFU 0x0C R 0000 0000
RFU 0x0D R 0000 0000
RFU 0x0E R 0000 0000
RFU 0x0F R 0000 0000
RFU 0x10 R 0000 0000
RFU 0x11 R 0000 0000
RFU 0x12 R 0000 0000
DR_CFG 0x13 R/W 0000 0001 Data ready configuration
I0_CFG 0x14 R/W 0000 0000 Input/output configuration
I12C_CFG 0x15 R/W 0000 0100 I2C configuration
ITF_OTP 0x16 R/W 0000 0000 Interface and OTP configuration
FIFO_TH 0x17 R/W 0000 0000 FIFO threshold configuration
FIFO_CFG 0x18 R/W 0000 0000 FIFO mode configuration
RFU 0x19 R 0000 0000
DSYNC_CFG 0x1A R 0000 0000 DATA_SYNC configuration
DSYNC_CNT 0x1B R 0000 0000 DATA_SYNC counter
RFU 0x1C R 0000 0000
RFU 0x1D R 0000 0000
RFU Ox1E R 0000 0000
RFU Ox1F R 0000 0000
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&6. User Bank 1
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NAME I:EDCI;I:;-ESR TYPE DEFAULT VALUE COMMENT
INT_REF_X 0x00 R/W 0000 0000 Interrupt reference for X axis
INT_REF_Y 0x01 R/W 0000 0000 Interrupt reference for Y axis
RFU 0x02 R/W 0000 0000
INT_DEB_X 0x03 R/W 0000 0000 Interrupt debounce, X
INT_DEB_Y 0x04 R/W 0000 0000 Interrupt debounce, Y
RFU 0x05 R/W 0000 0000
INT_MSK_X 0x06 R/W 0000 0000 Interrupt mask, X axis zones
INT_MSK_Y 0x07 R/W 0000 0000 Interrupt mask, Y axis zones
RFU 0x08 R/W 0000 0000
INT_MASK_AO 0x09 R/W 0000 0000 Interrupt masks, AND/OR
INT_CFGH1 0x0A R/W 0000 0000 Interrupt configuration 1
INT_CFG2 0x0B R/W 0010 0100 Interrupt configuration 2
INT_TMO 0x0C R/W 0000 0000 Interrupt timeout
INT_STS_UL 0x0D R 0000 0000 Interrupt sources, unlatched
INT1_STS 0x0E R 0000 0000 Interrupt 1 status, latched
INT2_STS O0xOF R 0000 0000 Interrupt 2 status, latched
INT1_MSK 0x10 R/W 1000 0000 Interrupt 1 mask
INT2_MSK 0x11 R/W 0000 0010 Interrupt 2 mask
RFU 0x12 R 0000 0000
RFU 0x13 R 0000 0000
RFU 0x14 R 0000 0000
RFU 0x15 R 0000 0000
RFU 0x16 R 0000 0000
RFU 0x17 R 0000 0000
RFU 0x18 R 0000 0000
RFU 0x19 R 0000 0000
SERIAL_O 0x1A R Variable Unique serial number, byte 0
SERIAL_1 0x1B R Variable Unique serial number, byte 1
SERIAL_2 0x1C R Variable Unique serial number, byte 2
SERIAL_3 0x1D R Variable Unique serial number, byte 3
SERIAL 4 Ox1E R Variable Unique serial number, byte 4
SERIAL_5 Ox1F R Variable Unique serial number, byte 5
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R7. AHIEmR

COMPONENT | LABEL | SPECIFICATION | QUANTITY
Vpp/Vppio C1 Ceramic, X7R, 1
bypass capacitor 0.1uF £10%, 4V
Vpp/Vppio c2 Ceramic, X7R, 1
bypass capacitor 1uF £10%, 4V
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PART TEMP RANGE PIN-PACKAGE PROCESS: BiICMOS
MAX21002+ -40°C to +85°C 16 LGA
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TOP_VIEW SIDE VIEW BOTTOM VIEW
REF.| MIN. | NOM. | MAX.
A |080 | 090]| 1.0
NOTES: A2 0.21 REF
1. ALL DIMENSIONS ARE IN MILLIMETERS. ANGLES ARE IN DEGREES. A3 | 065 | 0.70 | 0.75
2. DIMENSIONING & TOLERANCING CONFORM TO ASME Y14.5M—1994. b 1020 | 025 030
3. N IS THE TOTAL NUMBER OF TERMINALS.
D 3.00 BSC
ND AND NE REFER TO THE NUMBER OF TERMINALS ON EACH D AND E SIDE, 500 BSC
RESPECTIVELY. E :
/5\ A VISUAL INDEX FEATURE MUST BE LOCATED WITHIN THE HATCHED AREA. e 0.50 BSC
/6\ DIMENSION b APPLIES TO METALIZED TERMINAL AND IS MEASURED BETWEEN 0.15mm AND L | 0.30 | 0.35| 0.40
0.25mm FROM TERMINAL TIP. L1 __ __ 0.10
/2\ DEPENDING ON THE METHOD OF TERMINATION AT THE EDGE OF THE PACKAGE, PULL N s
BACK (L1) MAY BE PRESENT. L MINUS L1 TO BE EQUAL TO OR GREATER THAN 0.25mm.
/B\ MARKING SHOWN IS FOR PACKAGE ORIENTATION REFERENCE ONLY. ND 5
9. MATERIAL MUST BE COMPLIANT WITH MAXIM SPECIFICATION 10-0131 FOR SUBSTANCE NE 3
CONTENT, MUST BE Eu ROHS COMPLIANT WITHOUT EXEMPTION AND PB-FREE.
10. ALL DIMENSIONS APPLY TO Pb FREE (+) PARTS. maxim
® integrated..
TITLE:
PACKAGE OUTLINE,
16L LGA, 3x3x0.9 MM
~DRAWING NOT TO SCALE- ArPROVAL |°°°””E"T2°1°_"0'R6°go"°' A
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NOTES:

1. REFERENCE PKG. OUTLINE: 21-0660

2. LAND PATTERN COMPLIES TO: IPC7351A.

3. TOLERANCE: +/- 0.02 MM

4. ALL DIMENSIONS APPLY TO BOTH LEADED ¢(-)> AND PbFREE (+> PKG. CODES.
S. ALL DIMENSIONS IN MM,

@ maxim J
integrated..
—DRAWING NOT TO SCALE- &
TITLE:
This document (including dimensions, notes & specs) is a recommendaton based on typical circuit PACKAGE LAND PATTERN,
board manufacturing parameters., Since land pattern design depend on many factors unknown to 16 LGA 3X3X1.0mm
Maxim (eg. user’s board maonufacturing specs), user must determine sultability for use.
This document is subject to change without notice. APPROVAL DOCUMENT CONTROL NO. REV. l/
Contact technical support at http://wwwmoxim-ic.com/support for further questions. 90—0396 B 1
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