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ADIS16400/ADIS16405

RRE

FRIZHRED 72\ WER Y | Ta=—-40~+85°C,

VCC =50V, AEE=0%ec, ¥4 FIv7 -

LY =4300%sec, +1g,

=1
Parameter Test Conditions Min Typ Max Unit
GYROSCOPES
Dynamic Range +300 +350 °/sec
Initial Sensitivity Dynamic range = £300°/sec 0.0495 0.05 0.0505 °/sec/LSB
Dynamic range = +£150°/sec 0.025 °/sec/LSB
Dynamic range = +75°sec 0.0125 °/sec/LSB
Sensitivity Temperature Coefficient —40°C < Ty <+85°C +40 ppm/°C
Misalignment Axis-to-axis, A = 90° ideal +0.05 Degrees
Axis-to-frame (package) +0.5 Degrees
Nonlinearity Best fit straight line 0.1 % of FS
Initial Bias Error lo +3 °/sec
In-Run Bias Stability 1 o, SMPL_PRD = 0x01 0.007 °/sec
Angular Random Walk 1 6, SMPL_PRD = 0x01 2.0 °/\hr
Bias Temperature Coefficient —40°C < T <+85°C +0.01 °/sec/°C
Linear Acceleration Effect on Bias Any axis, | 6 MSC_CTRL, Bit7=1) 0.05 °/seclg
Bias Voltage Sensitivity VCC=475Vt0525V 0.32 °/sec/V
Output Noise +300%sec range, no filtering 0.9 °/sec rms
Rate Noise Density f=25 Hz, £300°/sec, no filtering 0.05 °/sec/VHz rms
3 dB Bandwidth 330 Hz
ACCELEROMETERS
Dynamic Range +18 g
Initial Sensitivity 3.285 3.33 3.38 mg/LSB
Sensitivity Temperature Coefficient —40°C < Tx <+85°C +50 ppm/°C
Misalignment Axis-to-axis, A = 90° ideal 0.2 Degrees
Axis-to-frame (package) +0.5 Degrees
Nonlinearity Best fit straight line, +17 g 0.1 % of FS
Initial Bias Error lo +50 mg
In-Run Bias Stability lo 0.2 mg
Velocity Random Walk lo 0.2 m/sec/Nhr
Bias Temperature Coefficient —40°C < Tx <+85°C +0.3 mg/°C
Bias Voltage Sensitivity VCC=475Vto525V 2.5 mg/V
Output Noise No filtering 9 mg rms
Noise Density No filtering 0.5 mg/VHz rms
3 dB Bandwidth 330 Hz
MAGNETOMETER
Dynamic Range +2.5 +3.5 gauss
Initial Sensitivity 25°C 0.49 0.5 0.51 mgauss/LSB
Sensitivity Temperature Coefficient 25°C, 1o 600 ppm/°C
Axis Nonorthogonality 25°C, axis-to-axis 0.25 Degrees
Axis Misalignment 25°C, axis-to-base plate and guide pins 0.5 Degrees
Nonlinearity Best fit straight line 0.5 % of FS
Initial Bias Error 25°C, 0 gauss stimulus +4 mgauss
Bias Temperature Coefficient 0.5 mgauss/°C
Output Noise 25°C, no filtering 1.25 mgauss rms
Noise Density 25°C, no filtering, rms 0.066 mgauss/vHz
3 dB Bandwidth 1540 Hz
TEMPERATURE SENSOR
Scale Factor 25°C, output = 0x0000 0.14 °C/LSB
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ADIS16400/ADIS16405

Parameter Test Conditions Min Typ Max Unit
ADC INPUT
Resolution 12 Bits
Integral Nonlinearity +2 LSB
Differential Nonlinearity +1 LSB
Offset Error +4 LSB
Gain Error +2 LSB
Input Range 0 33 \'%
Input Capacitance During acquisition 20 pF
DAC OUTPUT
Resolution 12 Bits
Relative Accuracy Code 101 to Code 4095, 5 kQ/100 pF to GND +4 LSB
Differential Nonlinearity +1 LSB
Offset Error +5 mV
Gain Error +0.5 %
Output Range 0 33 \%
Output Impedance 2 Q
Output Settling Time 5 kQ/100 pF to GND 10 us
LOGIC INPUTS'
Input High Voltage, Ving 2.0 A
Input Low Voltage, Vin, 0.8 v
cs signal to wake up from sleep mode 0.55 A%
cs Wake-Up Pulse Width 20 us
Logic 1 Input Current, Iing Vu=33V +0.2 +10 LA
Logic 0 Input Current, Iine V=0V
All Pins Except RST —40 —60 pA
RST Pin -1 mA
Input Capacitance, Ciy 10 pF
DIGITAL OUTPUTS'
Output High Voltage, Vou Isource = 1.6 mA 2.4 A
Output Low Voltage, VoL Ismk = 1.6 mA 0.4 A\
FLASH MEMORY Endurance’ 10,000 Cycles
Data Retention® T;=85°C 10 Years
FUNCTIONAL TIMES* Time until data is available
Power-On Start-Up Time Normal mode, SMPL_PRD < 0x09 220 ms
Low power mode, SMPL_PRD > 0x0A 290 ms
Reset Recovery Time Normal mode, SMPL_PRD < 0x09 100 ms
Low power mode, SMPL_PRD > 0x0A 170 ms
Sleep Mode Recovery Time Normal mode, SMPL_PRD < 0x09 4 ms
Low power mode, SMPL_PRD > 0x0A 15
Flash Memory Test Time Normal mode, SMPL_PRD < 0x09 17 ms
Low power mode, SMPL_PRD > 0x0A 90 ms
Automatic Self-Test Time SMPL_PRD = 0x01 12 ms
CONVERSION RATE SMPL_PRD = 0x01 to OxFF 0.413 819.2 SPS
Clock Accuracy +3 %
Sync Input Clock 1.2 kHz
POWER SUPPLY
Operating Voltage Range, VCC 4.75 5.0 5.25 \%
Power Supply Current Low power mode at 25°C 45 mA
Normal mode at 25°C 70 mA
Sleep mode at 25°C 600 pA

VFUZNVTOMEFE 33V ONIRERIC L - TEE L, AL S Vs Td,

2 AN E JEDEC #1422 Method A117 (ZHEfL L, —40°C, +25°C, +85°C, +125°C DIRFEESMTHIE L TV £,

ST — & R FF A IRIL, JEDEC A% 22 Method A117 IZHEHLL . ¥ > ¥ a ViRE (T) =85°C BED(ETY, F— X HFHEMYMIT, Yrv oz v a ViBEICE
Higo THL 2D £,

P IR ORFICIE, BAREORF & NI T 4V ZIGERE (330 Hz W) IXE ENTOETA, TNEEDD & RIKOREICHEL KT RS £,
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ADIS16400/ADIS16405

24U

BRIZHRED72WRY | To=25°C, VCC=5V,

=2
Normal Mode Low Power Mode
(SMPL_PRD < 0x09) (SMPL_PRD = 0x0A) Burst Mode

Parameter Description Min'  Typ  Max Min' Typ  Max | Min' Typ Max | Unit
fscrx 0.01 2.0 0.01 0.3 0.01 1.0 MHz
tTALL Stall period between data 9 75 1/fscrx us
tREADRATE Read rate 40 150 us
tes Chip select to clock edge 48.8 48.8 48.8 ns
tpav DOUT valid after SCLK edge 100 100 100 ns
tosu DIN setup time before SCLK rising edge 24.4 24.4 24.4 ns
toup DIN hold time after SCLK rising edge 48.8 48.8 48.8 ns
tscLKRs TSCLKF SCLK rise/fall times 5 12.5 12.5 5 12.5 ns
tor, tor DOUT rise/fall times 5 12.5 12.5 5 12.5 ns
tses CS high after SCLK edge 5 5 5 ns

t) Input sync pulse width 5 us
t Input sync to data ready output 600 us
t3 Input sync period 833 us
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ADIS16400/ADIS16405
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* 3.
Parameter Rating
Acceleration

Any Axis, Unpowered 2000 g

Any Axis, Powered 2000 g
VCC to GND —0.3Vto+6.0V
Digital Input Voltage to GND -03Vto+53V
Digital Output Voltage to GND -03VtoVCC+03V
Analog Input to GND -03Vto+3.6V
Operating Temperature Range —40°C to +105°C
Storage Temperature Range —-65°C to +125°C"?

EFLDOMMN I REREBZDA N L AZINZD &L T34 ZZHEA
MRBEEZ 5252 RHV T, ZOBEFTA ML RAEKOL %
BETHHLOTHY ., ZOHEROEEE Y v 3 VCFEHT 2 HEM
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REIE B RERIRBEICE S &, T30 ADOEHEMEICHEEY 525
ZERBHET,

R4 RNy Tr—ORtk

Package Type B,a B,c Device Weight
24-Lead Module 39.8°C/W 14.2°C/W 16 grams
ESDIZxd 5F=

' —40~+105°C OHLEIRE OFIAIMC BRI LE 95 &, THIHFRRFORIED
IR A RIETAREMA H Y £3°, ZOREZHERFT 212, 731
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ADIS16400/ADIS16405

EEE & HAREDEREA

NOTES

ADIS16405
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1. THIS VIEW REPRESENTS THE TOP VIEW OF THE MATING CONNECTOR.

2. WHEN CONNECTED TO THE ADIS16405, THE PINS WILL NOT BE VISIBLE.
3. MATING CONNECTOR: SAMTEC CLM-112-02 OR EQUIVALENT.

4. DNC = DO NOT CONNECT.

5 EVEE

07907-005

ORIGIN ALIGNMENT REFERENCE POINT
SEE MSC_CTRL[6].

6. #MoEE (ENMEE)

07907-006

*£5. EUHBEDREA

EVES k=2 g4 7 A

1 DIO3 /0 REFRERT VX VAT

2 DIO4/CLKIN /o BRIEFRRRT X VA ITE IR 2y 7 Ah
16,17, 18,19, 22,23, 24 DNC N/A IR

3 SCLK 1 SPITUT VT awy

4 DOUT o SPI 7 —# 7] : SCLK DML FAD =y Tray 7
5 DIN I SPIT—% AJ] : SCLK DM ERY =y Truav s AS
6 cs I SPIFv~7 - kL2 bk

7 DIOI 1/0 RIE R T VX VAT

8 RST I URAR

9 DIO2 /0 RERRERT A VAT

10,11, 12 vce S CER

13, 14,15 GND S 779K

20 AUX_DAC (¢} B 12 £ b DAC

21 AUX_ADC I ##Bh 12 £~ h ADC AH

SITEI, OFHA., LIZAA, NAT IFNEd) 28wl x4,
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M9, ERAEEGE
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Er4 B
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IRQ FAL TR
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Processor Setting Description

Master The ADIS16405 operates as a slave.

SCLK Rate <2 MHZ' Normal mode, SMPL_PRD[7:0] < 0x08.
CPOL=1 Clock polarity.

CPHA =1 Clock phase.

MSB-First Bit sequence.

16-Bit Shift register/data length.

P R—=2 b« == FOHA SCLK L — M 1 MHz I, KB E T — FOBA
13 300 kHz AN T,

a—% - LIRFIL, SPIA v F—T = —ADTXTDH /O BifE
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THARA R T, BRIFIHZHLIPAXZDFNAA b+ T RLAD—
. X101 X7 e Y FERECERLET,

|15|14|13|12|11|10|9|8|7|6|5|4|3|2|1|0
j————— UPPER BYTE } LOWER BYTE ———]
E10. HALPRADEY MEIAT

o oY— - T—2DHELL
ADIS16400/ADIS16405 |38 TF — &% Z 4K L £33, SPI %
L—7 +F AL RELTEELTC. 16y b BZ A hEflio
T (W11 EZR) AT A (FAF) TrEyPL@EETHD
FT, FLTAXOBEHLIZIZ, ZnbD 168y k- v—4 v
AD2ONMETT, PO 16 Ey b« —~ A%, HHL
a<w Rty b RW=0) EX¥—F v R LTRAXDOT N
A (A6~A0) T, bH—DOD 16t b+ > —4 AL, DOUT
Ay DL ZOME (D15~D0) #EELET, 72L& 23,
DIN = 0x0A00 D54, XACCL_OUT DEAKRD 16 B b « v—
U ABHZIDOUT G4 N2y 7 h « 7o hENET,

SPI % full-duplex mode CEMEL £4, 2%V, A ¥ - Tnky
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A%EFSOTDINDRDY —4F v b« T RLAZEGFLET,
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ADKBD 8 B b (DC7T~DCO) 1L, 7KL X - ¥y k (A6~
AQ) [ZHRHETHAEY « 7 RLARZu—REnFET, =& 2,
DIN=0xA1lF DHEIL, T—X « 7L —L2 DK VI XIFRT K
LA 0x21 (XACCL_OFF, [Efii/3A k) lce— RFENET,
Q0D LY AZINE, AR T T v 2 AEVIINRY I T
TORTHITNRSH Y ET, ~AX - Taky ROy I T v
THREAEN T D MEDH Y £, GLOB_CMD[3] =1 (DIN =
0XxBE04) ICERTETHZLICEIV~=aT )l 7T aT v/
T—bF (No 2T o) BERBBEN, 2=V - LUAXEE
EDT7TFyva- ARVEBNICa—LES, Xy o7 v 7H)
FEIZIE 50 ms 23>0 | IEL K 52T 9 D ICITHEIREIL 2 HE OFiH
PIC L TR BERH D 3, FLASH CNT LU AH T, RNy
T oL e AR NORBERIBAETLIKL, 7T v a s AV DR
WG EERT 2 EMTEET,
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N—Z |« E— FOF—ZIEEIZ L VY. ADIS16400/ADIS16405
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WIT, FHH VA Z DR, FA)0> SUPPLY_OUT %> b itk O
AUX_ADC £CTDOUT bt hanEd (K12&25H) , £8
WRT7 FLZIAICE D A= b« E— R TOH T ONEZFEA D
FVET,
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ADIS16400/ADIS16405

%8 1A—% - LIXLZDAEY -y TS

Name R/W | Flash Backup Address’ Default Function Bit Assignments
FLASH_CNT R Yes 0x00 N/A Flash memory write count N/A
SUPPLY_OUT | R No 0x02 N/A Power supply measurement Table 9
XGYRO _OUT R No 0x04 N/A X-axis gyroscope output Table 9
YGYRO _OUT R No 0x06 N/A Y-axis gyroscope output Table 9
ZGYRO_OUT R No 0x08 N/A Z-axis gyroscope output Table 9
XACCL_OUT R No 0x0A N/A X-axis accelerometer output Table 9
YACCL _OUT R No 0x0C N/A Y-axis accelerometer output Table 9
ZACCL_OUT R No 0x0E N/A Z-axis accelerometer output Table 9
XMAGN_OUT | R No 0x10 N/A X-axis magnetometer measurement Table 9
YMAGN _OUT | R No 0x12 N/A Y-axis magnetometer measurement Table 9
ZMAGN _OUT | R No 0x14 N/A Z-axis magnetometer measurement Table 9
TEMP_OUT R No 0x16 N/A Temperature output Table 9
AUX ADC R No 0x18 N/A Auxiliary ADC measurement Table 9
XGYRO_OFF R/W | Yes 0x1A 0x0000 X-axis gyroscope bias offset factor Table 10
YGYRO_OFF R/W | Yes 0x1C 0x0000 Y-axis gyroscope bias offset factor Table 10
ZGYRO_OFF R/W | Yes 0x1E 0x0000 Z-axis gyroscope bias offset factor Table 10
XACCL_OFF R/W | Yes 0x20 0x0000 X-axis acceleration bias offset factor Table 11
YACCL_OFF R/W | Yes 0x22 0x0000 Y-axis acceleration bias offset factor Table 11
ZACCL_OFF R/W | Yes 0x24 0x0000 Z-axis acceleration bias offset factor Table 11
XMAGN_HIF R/W | Yes 0x26 0x0000 X-axis magnetometer, hard-iron factor Table 12
YMAGN_HIF R/W | Yes 0x28 0x0000 Y-axis magnetometer, hard-iron factor Table 12
ZMAGN_HIF R/W | Yes 0x2A 0x0000 Z-axis magnetometer, hard-iron factor Table 12
XMAGN_SIF R/W | Yes 0x2C 0x0000 X-axis magnetometer, soft-iron factor Table 13
YMAGN_SIF R/W | Yes 0x2E 0x0000 Y-axis magnetometer, soft-iron factor Table 13
ZMAGN_SIF R/W | Yes 0x30 0x0000 Z-axis magnetometer, soft-iron factor Table 13
GPIO_CTRL R/W | No 0x32 0x0000 Auxiliary digital input/output control Table 18
MSC _CTRL R/W | Yes 0x34 0x0006 Miscellaneous control Table 19
SMPL_PRD R/W | Yes 0x36 0x0001 Internal sample period (rate) control Table 15
SENS_AVG R/W | Yes 0x38 0x0402 Dynamic range and digital filter control Table 17
SLP_CNT w No 0x3A 0x0000 Sleep mode control Table 16
DIAG_STAT R No 0x3C 0x0000 System status Table 23
GLOB_CMD w N/A 0x3E 0x0000 System command Table 14
ALM_MAGI1 R/W | Yes 0x40 0x0000 Alarm 1 amplitude threshold Table 25
ALM_MAG2 R/W | Yes 0x42 0x0000 Alarm 2 amplitude threshold Table 25
ALM_SMPLI R/W | Yes 0x44 0x0000 Alarm 1 sample size Table 26
ALM _SMPL2 R/W | Yes 0x46 0x0000 Alarm 2 sample size Table 26
ALM_CTRL R/W | Yes 0x48 0x0000 Alarm control Table 24
AUX_DAC R/W | No 0x4A 0x0000 Auxiliary DAC data Table 20
PRV PDRZE 28 MERRTT 2, ST TS FOT RUABRENTWET, B bOT FLRIE, TS M TEMAELET RLAEEFCTT,
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ADIS16400/ADIS16405
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DIN ——Rw | a6 a5 J a4 J a3 J a2 | a1 ] a0 Joc7 Jpoce Jocs Joca bocs Joc2 Joct Joco F=—— Rw ] a6 | As

pourT —{ D15 | D14 [D13 D12 fD11 fD10 f D9 | D8 J D7 | D6 | D5 | D4 | D3 | D2 | D1 | Do =~ D15 | D14 [ D13

NOTES

1. DOUT BITS ARE BASED ON THE PREVIOUS 16-BIT SEQUENCE (R = 0).

07907-011

11. HALPRADEY bEIHT

c_s—l 1 2 3

SCLK

DON'T CARE

DIN l 0x3E00 H

DOUT x

PREVIOUS H SUPPLY_OUT H XGYRO_OUT H YGYRO_OUT H ZGYRO_OUT )-(‘é'( AUX_ADC )—

07907-012

B12. N—X b - E— Fmgﬁﬁl‘,\\/—/f‘/z

HAhT—42 - LPRA

K6ix, Vy¥AfuAra—7 JEEY Y — BRtrh—0E
OREFMZERLTWET, ZF 91, ADIS16400/ADIS16405 O
BHNT —H - LY RFDOFRE L A — R TT, T TOIE
Mo —HAE 14 By hET, 207+ —~ v MMk o
TWE9, -oF v, 0x0000 % 0 LSB. 0x0001 iZ+1 LSB, 0x3FFF
IZ-1LSBIZ% L< 20 £9,KIZ.XGYRO OUT 601 o —
FHAME O R FIEOFIZ R L ET,

XGYRO_OUT = 0x3B4A

0x000 — 0x3B4A = —0x04B6 = (4 x 256 + 11 x 16 +6) — 0x04B6 =
—1206 LSB
Rate = 0.05°/sec x (—1206) = —60.3°%/sec

L72H - T, XGYRO OUT=0x3B4A %, /Sy 7 — LHENG R
Tz #ih % FlMT 60.3%sec DFFFHEIY OEERIZHYE LET (K 6
)

RO HAT—4 - LYREDTH—< vV b

BT —% - LIZAEIT, BIRTEY MEIETEEHL
£, ND 77 703, HATF—F « LI RFITKRFHET — & DFEAE
THZEEZRLET, 2OT7F 70, HAL YA EZOFHH LY —
TUARIZZ VT INT, 0ICEY 3, £L T, ROWNHY
TNV VAR EF LT —F THEHFLIZHZBICTICEY £$9.EA
77 7%, DIAG STAT L VA% (£23%48H) O=TF— .77
TON1ONT VT 47 (B) ThHItERLET,EVOI4E Y
MITF—ZHTT,

MSB FOR 14-BIT OUTPUT

HEEEEEEEEREE
| —

MSB FOR 12-BIT OUTPUT

|ND|EA| |

07907-013

13. HALDZXZDEY FEIST

#EBIADC

AUX_ADC L' ¥ A Z 2L - T, #fillh ADC AN F v o RUTT 7
TRATHZENTEET, 2D ADC I 12 By OB R =
UR—H T 14 2R T ANEMEE 2 E 2 T ET, KA
JIFEEIL 3.3V T9, ESD L A A4 — Nik, HE AR EE%

Register Bits | Format Scale AETBHZE72< 10 mA i?&&}%\f‘%“i@”f 3\4 v F DA AL
SUPPLY OUT | 14 Binary, 5V — 0x0814 My (R1) li\‘IOOQ (typ) T, Yo FU 7 a4 (C2) 1 16pF
XGYRO _OUT! 14 Twos complement 0.05°/sec (yp) T~

YGYRO OUT' | 14 | Twos complement 0.05%sec vee

ZGYRO OUT! 14 Twos complement 0.05%/sec D c2

XACCL_OUT 14 Twos complement 10 mg o—sjv—| o

YACCL_OUT 14 Twos complement 10 mg ¢ D z

ZACCL_OUT 14 Twos complement 10 mg 8

XMAGN_OUT 14 Twos complement 0.5 mgauss 14 740 7\/\7.]%@';%

YMAGN_OUT 14 Twos complement 0.5 mgauss (E#TT—Z : A4 vFBE. FSvsh - TT—Z 1 24 v FE)
ZMAGN_OUT 14 Twos complement 0.5 mgauss

TEMP_OUT? 12 Twos complement 0.14°C

AUX_ADC 12 Binary, 1 V = 0x04D9 0.81 mV

' R — U 7 DRREITE300%sec T, T DA —/UREUT L o IS L F

+

2 ZOLYRAZD+25°C TOHIIIE 0x0000 (typ) T
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ADIS16400/ADIS16405

KE

I-a7IL - INM T RHEIE

#10, 11, BRRORATA - F 7y b LYRAF (X
Y=Y AT D EORBRS OB SOF Y = KT A
TURIET 2L URL) 2, =0 AICKTE v =2
TIVIEESREN B W £ 97, 72 & 21X, XGYRO_OFF = 0x1FF6 &
%A . XGYRO OUT A4 ~7 & v hix—-10 LSB, % b -0.125%sec
v 7 b LET, NS RO DIN 2= RiZ DIN=0x9BIF T
HY ., THA A - HILDIN = 0x9AF6 T,

% 10. XGYRO_OFF. YGYRO_OFF, ZGYRO_OFF

Bits Description
[15:13] Not used.
[12:0] Data bits. Twos complement, 0.0125°/sec per LSB.

Typical adjustment range = +50°/sec.

% 11. XACCL_OFF, YACCL_OFF. ZACCL_OFF

Bits Description
[15:12] Not used.
[11:0] Data bits. Twos complement, 3.3 mg/LSB.

Typical adjustment range = +6.75 g.

% 12. XMAGN_HIF. YMAGN_HIF. ZMAGN_HIF

Uy bLET, 77 v o - AE VT 50ms AN HEIRIZ
B ENET (R14%523H)

BREMEE/ NN 7RAHE (r40ORX0—7)

VXA BAI—T XA T AT D ARE R O IR
LEBOMIEZEITT 58A121%, MSC_CTRL[7] =1 (DIN =
0xB486) IZFRELEJ, 728, DIN >V —»7 L AlE, ¥—4 - L

T4 BEREO TG OT 7 4L MRIEA R LET (£ 19%
B

B4 il 6

Ja—nN\jL-avwrk

GLOB_CMD L ¥ 2 Z 13, HEOER LR LFF> NI T - By
ML ET IBEOE Y b 1ICHET 5 & FEENBLM S
v, WENRETT DLy MEIX 0 IRV 3, & xiE
GLOB CMD[7] =1 (DIN = 0xBE80) (ZZETHE, Y7 b r?:
TOVEy NRETEINET, TORBER, B —OEERKT
L. TS RFIAL = T T e o= A&FTLET, 20
V= VAT, 7T vy a s AT VHEBRNOT X LY
AFlca—RaEh, ZOBRTHRT —FBNERINET,
GLOB CMD LA % (DIN=0x3E00) ZFAHTZ & T, "—
AN E—ROFmHLY—F U ARFEITINET,

% 14. GLOB_CMD

Bits Description
[15:14] Not used.
[13:0] Data bits. Twos complement, 0.5 mgauss/LSB.

Typical adjustment range = +4 gauss.

Bits Description

BRE Y—DYIT FTFATURE (RT—IVERE)
BREAY—OY 7 ETAT HIERKEERA L, L ICA
TR E LR T H Z LNTEET,

% 13. XMAGN_SIF, YMAGN_SIF, ZMAGN_SIF

15:8] | Notused

71 Software reset command
6:5] Not used
4] Precision autonull command

3 Flash update command

[
[
[
[
[
[
[
[

]
2] Auxiliary DAC data latch
1] Factory calibration restore command
0] Autonull command

Bits Description

[15:12] Not used.

[11:0] Data bits. Binary, linear scale adjustment factor between
0x0000 (0x) and Ox3FFF (2x).

4R —FOBEE}NA TR - EOWIE
GLOB_CMD[0]=1 (DIN=0xBEO1) |ZF% & L T, HEj N4 T & -
PoffiE#EEZFETToE, VyAura—FHNhEHEL,
¥ AuARa—F F Ty b LRI ER—RTHT
E TR A T AREZITWET, B —DF — X 39X T
0V Yy h&EN, 7T v =+ AEVF50 ms APIZ HEIIC
HEFENET (R U4ESH)

oA ARA—-TOEREHENA TR - TAHE
EHREBEB NS T A - o EMEELETT DI
GLOB_CMD[4]=1 (DIN=0xBE10) (T L £, Z DHREIT
v —Z 30PEA T I L, FORICT —F ZIUE L,
FEVvY A nAaA—F T LI L EEE RN T AR E
BLET, SHELEMESRKT 3 >0V y M era—F - F7
Ty b LURFIZE—REN, TRTORF—DT—Z M0
Uy hEN, 7T v = s AE VI 50ms LINIC HEIRYIZ
HanEd (E14EM)

ITHHAROREEDET
THEMEOKREMOE CHIEL EITT D201
GLOB_CMDJ[1]=1 (DIN=0xBE02) IZF%E L £, Z DHREIT
Zoa—F Xy TL—ar - LIRE (F10, F11, K12
ZHBM) % 0x0000 ICVty L, B H—DF—F%FT T 0

REBYFIL - L—F

ADIS16400/ADIS16405 (X, H v 7/ - L— MR TIEHMREOF
T4V NERETHD 819.2SPSITHBWT, U —#mRIEICA D
VIRl RBLLET, ZRL VBT L— 1 &
MBEEFT 577V r— 3 OfA1E, SMPL_PRD LA X3
ADIS16400/ADIS16405 DY > 7L A HI#EI L (35 15 25 R) |
KRICEOYF T L—  NEEHLET,

tS:tBXN5+1

% 15. SMPL_PRD

Bits Description

[15:8] | Notused
[7] Time base (tg)
0=0.61035ms, 1 =18.921 ms

[6:0] Increment setting (Ns)
Internal sample period =ts =tg x Ng + 1

o & X NEY I A =6.7ms, B 7L L— |k =149 SPS
DA%, SMPL_PRD[7:0] = 0x0A (DIN = 0xB60A) Z#%E L %
T
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ADIS16400/ADIS16405

IND—=IRTAD B
SMPLfPRDszOA WCRRET D &, B —IdRHEEIE—F
W72 ET, SHIERWHEENELELTEU AT AOLA,
AT ANOREFHMIC XV BEET 5RO FL— AT &2 E
BbT5ZENTEET, 20— Ridt o —MEER T Tk
<VSPIOTF—ZL—MIbEEBELET (X2%23K) . 220
AV —=F e F— R F 7 a% KI6IIRLET, SLP_CNT[S]
=1 (DIN=0xBB01) DOXE CTHMPAY —7 « £— "a“%.’):
ENTEETH, ZORENS T oA 2T v+ 51213, CSO
TH—hk (N LB — LY L) | )Jz/ h F72
ILEROBRANKEL 2V T, EXIE TurI~T i
2 Y =T F 7 a L LT SLP_CNT[7:0] = 0x64 (DIN =
0xBA64) (ZFRET 5 & . ADIS16400/ADIS16405 i 50 FOR] A U —
AN A=

%16. SLP_CNT

% 17. SENS_AVG

Bits Description

[15:9] Not used

[8] Indefinite sleep mode, set to 1

[7:0] Programmable sleep time bits, 0.5 sec/LSB

FOELTaNBYYT
A =R/ A i %S = R A SR AP S I/ el o G |- 1 | o cd
P—HID ) A X LI T A ENTEET, 207 4V
ZiEI N—FLy b UL RTDFIR 7 4 VE A RS 2
2 ODOH AR — FEELT 4 V& TR STV ET (K 15
%2 M) . SENS_AVG[2:0)i%, & LB D & » 7 & flE L F
Ty TANEDE yTOREBIZIN + 1 L7720 4, =& 213,
SENS_AVG[2:0]=100 |[ZF%XE L, KA 16 ¥ v S ICRHRETHZ &
NTEET, T74/L hD 819.2SPS DY 7L« L— h Tl
T 5E41%. $ 16Hz £ TE o —HIEMER L £,

0

I e
\\\ \\ \\\
-20 N \‘
) IV
—40 / £ fa)
Z
w -60 A HHH
o
=)
': v
zZ -8 I -
<
=
-100
—N=2
—120 [——N=4
——N=16
——N=64
-140
0.001 0.01 0.1 1

07907-015

FREQUENCY (f/fs)

15. N—FhrLwy b 9242 FI70FRBERBEE
(RIABEEE =NH > F)L)

AL+ - LD
V¥ A B AA—TIUNL3DODXAF I v 7« L URRIE (75%sec,
+150°%/sec, +£300%sec) NH Y £, KX A FI v T - LU
ﬁé (£75%sec &£ +£150%sec) Tid, FHUSEE B L25E12 00 fE
HEFFT 272012, B/ DT 4V E - 2o T« g IRFHIRE
niv‘ SENS AVG L YA XX, EfiSA b (&) Z5%EL
TS FAANA N (Za BT B 7?2?‘6 LAHESEL E
T, 7o & ZUE, £150%sec DBEFRIFHOEE1E. SENS AVG[10:8]
=010 (DIN = 0xB902) ([Zf%EL T, & 6&:&%’;%: DD T
% 64 (BT I129% v ) 123 57-®IT SENS_AVG[2:0] = 110
(DIN = 0xB806) ZFXET DB H Y iﬁ'

Bits Settings | Description

[15:11] Not used

[10:8] Measurement range (sensitivity) selection
100 +300°/sec (default condition)
010 +150°/sec, filter taps > 4 (Bits[2:0] > 0x02)
001 +75%sec, filter taps > 16 (Bits[2:0] > 0x04)

[7:3] Not used

[2:0] Number of taps in each stage N = 2™

A kR

AR

DIO1, DIO2, DIO3, DIO4 iX5% E I EE7 2L /0 7 1 > T, ﬁ%lJ?’iﬂ
L YRR DB (MSCﬁCTRL\ ALM_CTRL, GPIO CTRL) |
B> THEBOBEEE FT L £9, 7= & 21X, GPIO_CTRL = oxogoc
(DIN = 0xB308, ¥kIZ 0xB20C) (Z3%EJ 4LiX, DIO1 & DIO2 3
AZ], DIO3 & DIO4 212729 | DIO3 ixv— L~y DIO4
AL LUVIZERE SN E T,

% 18. GPIO_CTRL

Bits Description

[15:12] | Notused

[11] General-Purpose 1/0 Line 4 (DIO4) data level

[10] General-Purpose 1/O Line 3 (DIO3) data level

[9] General-Purpose I/0 Line 2 (DIO2) data level

[8] General-Purpose 1/0 Line 1 (DIO1) data level

[7:4] Not used

[3] General-Purpose /O Line 4 (DIO4), direction control
1 = output, 0 = input

[2] General-Purpose /O Line 3 (DIO3), direction control
1 = output, 0 = input

[1] General-Purpose /O Line 2 (DIO2), direction control
1 = output, 0 = input

[0] General-Purpose 1/0 Line 1 (DIO1), direction control
1 = output, 0 = input

Anonvo/E

AN vy r Z2EH4 0L, ADIS16400/ADIS16405 OH > 7V
VI ENERHOHIETCE ST, ZOBEEANICT DI,
GPIO_CTRL[3]=0 (DIN = 0x0B200) , SMPL_PRD[7:0] = 0x00 (DIN
=0xB600) IZRELET, A I THERICHOWVTIE, £2 &
4B LTLLIZEN,

F—4& « LTAI0L VO —4
Dmli THHWEFCIEDT —4 « LT 4 « A4 I — 255
WICRESNTWET, MKXHM@NVVX&L&U\:w?
THAINVIREEETTHIENTEET, & 2E, EAHAT
DOEEICAD T Y v 7 ASIRLEREAITIE, quﬁmpm
100 (DIN=0xB404) |Z@EETHZEICLDT—¥ - LT 455D
WA EETHZENTEET, VAR EDEETE 100~
200 ps 12720 £,
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ADIS16400/ADIS16405

% 19. MSC_CTRL

Bits Description

[15:12] Not used

[11] Memory test (clears on completion)
1 = enabled, 0 = disabled

[10] Internal self-test enable (clears on completion)
1 = enabled, 0 = disabled

[9] Manual self-test, negative stimulus
1 = enabled, 0 = disabled

[8] Manual self-test, positive stimulus
1 = enabled, 0 = disabled

[7] Linear acceleration bias compensation for gyroscopes
1 = enabled, 0 = disabled

[6] Linear accelerometer origin alignment
1 = enabled, 0 = disabled

[5:3] Not used

[2] Data ready enable
1 = enabled, 0 = disabled

[1] Data ready polarity
1 = active high, 0 = active low

[0] Data ready line select
1 =DIO2, 0 =DIO1

FRRMEICEN TR Y | HER ) A A0 L@t TE £7,
e 2 HERT 274N B) T 2y TOREDRST DL
BIERFRNE S 72 D E 303, /A AR E 2T 2 ATREMEA HE K
LET,

AEY-FRB

MSC_CTRL[11]=1 (DIN=0xB508) ([CFRETH L., 7T v = -
AEVHEBAOT = v 7 P ARGEEZ ETTEET, BEMRIT
DIAG STAT[6]L YA X IZr— RSNET,

RT—H R

TT— T T, RV AT A LUV ORBEIZRT T DA
VU — A REEEIC 72 0 £3, 4 DIAG STAT L U A X i LYo
INDHTI VT (0ITRE) SNET, =7 —RENES> T
L MDY TN A I NVPIIET— T T TR IR F
9, DIAG_STAT[1:0]i%, ZDOLYRZDHHLAARLTH 01
R FET, BEREENLYCRIZRED &, 220077 7386 L
CHLHBMICZ Y T ENRET,

R2. FHEILITFAIMDY—47 VXA

DIN Description

##BIDAC

128y b AUX_DAC 74 i, a7 LTnene &I
IR YT 7 L ADSmV BN THEAZEEET 5 Z &0
TEFET, HABOVITESL &, BEREDRHILLEED (K100
LSBMb) |\ v 7 BRSHEKRT 5 L. FEEMOFE IR L
9,GLOB CMD L' YA ¥ D DAC 7 v F -2~ KiX,AUX DAC
LY 2B DIEA DAC AN LY 2 ZICBE LTSN+ OE % [F
BHIZANIC L AUX DAC B U O BEHZH A LET,

% 20. AUX_DAC

Bits Description

[15:12] | Not used.

[11:0] Data bits. Scale factor = 0.8059 mV/code,
offset binary format, 0 V = 0 codes.

% 21. AUX_DAC=1V DFKE

DIN Description

0xBOD9 AUX_DAC[7:0] = 0xD9 (217 LSB).

0xB104 AUX_DAC[15:8] = 0x04 (1024 LSB).

0xBE04 GLOB_CMDI[2] = 1.
Move values into the DAC input register, resultingina 1 V
output level.

0xB601 SMPL_PRD[7:0] = 0x01, sample rate = 819.2 SPS.
0xB904 SENS_AVG[15:8] = 0x04, gyroscope range =+300°/sec.
0xB802 SENS_AVG[7:0] = 0x02, four-tap averaging filter.
Delay = 50 ms.

0x0400 Read XGYRO_OUT.

0xB502 MSC_CTRL[9] = 1, gyroscope negative self-test.
Delay = 50 ms.

0x0400 Read XGYRO_OUT.

Calculate the positive change from the first reading to the
second reading of XGYRO_OUT, and check to make sure the
change is within the positive self-test response range
specified in Table 1.

0xB501 MSC_CTRL[9:8] = 01, gyroscope/accelerometer positive
self-test.
Delay = 50 ms.

0x0400 Read XGYRO_OUT.

Calculate the negative change from the first reading to the
third reading of XGYRO_OUT, and check to make sure the
change is within the positive self-test response range
specified in Table 1.

0xB500 MSC_CTRL[15:8] = 0x00.

% 23. DIAG_STAT Ev k (D 3iBA

EZ0
TLITRE

AT T A MERRTIX, % MEMS & >3 — O OB EZ K
FET D2 EMTEET, FEVY—RTICHER I EMA, FEE
DENETHT D HEUSE & U THEBMAM AU EY, £ 11,
BEBEREL R8P —OFRSNOBEEEZ R LET, N
TN TT AN V—F U ETFATT DA 1L, MSC_CTRL[10] = 1
(DIN = 0xB504) IZ@ELET, ZhICEk->T, §XTOEMEE
VY —DT A MR TN, ERBEEWEL, AEEHE L.
DIAG STAT VY AZDTT— « 77 FIEREZRELET,
MSC _CTRL[IO\Z N —F U NETTH L0 By hENET,
MSC_CTRL[9:8] (DIN=0xB502 £7-1% 0xB501) 2LV, &L 7
T A MEREE ~ = 2 TV TEIT L REGR WD Z
ENRTEET, £21F. oA Fvar2HEHLTx#Y v
0 A —THEAHGERT 2HADT A T r—0flE 7y £,
FrlRIE T, IR BEEEORWERRGONET, £220ORE

Bit Description
[15] Z-axis accelerometer self-test failure (1 = fail, 0 = pass)
[14] Y-axis accelerometer self-test failure (1 = fail, 0 = pass)
[13] X-axis accelerometer self-test failure (1 = fail, 0 = pass)
[12] X-axis gyroscope self-test failure (1 = fail, 0 = pass)
[11] Y-axis gyroscope self-test failure (1 = fail, 0 = pass)
[10] Z-axis gyroscope self-test failure (1 = fail, 0 = pass)
[9] Alarm 2 status (1 = active, 0 = inactive)
[8] Alarm 1 status (1 = active, 0 = inactive)
[71 Not used
[6] Flash test, checksum flag (1 = fail, 0 = pass)
[5] Self-test diagnostic error flag (1 = fail, 0 = pass)
[4] Sensor overrange (1 = fail, 0 = pass)
[3] SPI communication failure (1 = fail, 0 = pass)
[2] Flash update failure (1 = fail, 0 = pass)
[1] Power supply above 5.25 V

(1 = power supply > 5.25 V, 0 = power supply < 5.25 V)
[0] Power supply below 4.75 V

(1 = power supply <4.75 V, 0 = power supply >4.75 V)
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ADIS16400/ADIS16405

Fo5—L-LPRAE

T T — LSRRI, 2 DDOMNL LI IRIER BT D 2 N TEET,
ALM CTRL VY RAZ X, F—% « V— A, GREE L ik
TDRD) T—H - 74 NE Y 7 Bk, Bhile g g
DHHE, M4 P — 2 OBREIKT BRI R L ET,
ALM_MAGx LY A &L, FUH - ALy a—)L REMmMEEZR
ELET,

2712, BT T —2ERETDHHIEO—HlZRLET,
ALM_SMPLx L ¥ 2 Z 3 A LR O RHICER$ 29 7L
Hoairtt L4, WML, SMPL PRD L YA X CIRE LT
F oA L ALM SMPLx L3 A ¥ O¥UE % Fe 8 L 7~ B2 72
DET, ZOMBEICET S —ORETIERIL, K285
LT EEN,

%£24. ALM_CTRL Ev FDiEE

Bits Settings Description

[15:12] Alarm 2 source selection
Disable

Power supply output

0000
0001
0010
0011
0100
0101
0110
0111
1000
1001
1010
1011
1100

X-axis gyroscope output

Y-axis gyroscope output

Z-axis gyroscope output

X-axis accelerometer output

Y-axis accelerometer output

Z-axis accelerometer output

X-axis magnetometer output

Y-axis magnetometer output

Z-axis magnetometer output

Gyroscope temperature output

Auxiliary ADC input

[11:8] Alarm 1 source selection (same as Alarm 2)
[7] Rate-of-change (ROC) enable for Alarm 2
1 = rate of change, 0 = static level

[6] Rate-of-change (ROC) enable for Alarm 1
1 = rate of change, 0 = static level

[5] Not used

[4] Comparison data filter setting'
1 = filtered data, 0 = unfiltered data

3] Not used

2] Alarm output enable

1 = enabled, 0 = disabled

[1] Alarm output polarity

1 = active high, 0 = active low

[0] Alarm output line select
1=DIO2, 0=DIOl

% 25. ALM_MAG1, ALM_MAG2
Bits Description
[15] Comparison polarity
1 = greater than, 0 = less than
[14] Not used
[13:0] Data bits that match the format of the trigger source selection
% 26. ALM_SMPL1, ALM_SMPL2
Bits Description
[15:8] Not used
[7:0] Data bits: number of samples (both 0x00 and 0x01 = 1)
x27. 77— LEREH
DIN Description
0xAF55, ALM_CTRL = 0x5517.
0xAE17 Alarm 1 input = XACCL_OUT.
Alarm 2 input = XACCL_OUT.
Static level comparison, filtered data.
DIO2 output indicator, positive polarity.
0xA783, ALM_MAGI! = 0x8341.
0xA641 Alarm 1 is true if XACCL_OUT > 0.5 g.
0xA93C, ALM_MAG2= 0x3CBF.
0xA8BF Alarm 2 is true if XACCL_OUT <—0.5 g.
= 28. T I—LEEH 2
DIN Description
0xAF76, ALM_CTRL = 0x7687.
OxAE87 Alarm 1 input = ZACCL_OUT.
Alarm 2 input = YACCL_OUT.
Rate of change comparison, unfiltered data.
DIO2 output indicator, positive polarity.
0xB601 SMPL_PRD = 0x0001.
Sample rate = 819.2 SPS.
0xABOS ALM_SMPLI1 = 0x0008.
Alarm 1 rate of change period = 9.77 ms.
0xAC50 ALM_SMPL2= 0x0050.
Alarm 2 rate of change period = 97.7 ms.
0xA783, ALM_MAGI! = 0x8341.
0xA641 Alarm 1 is true if XACCL_OUT > 0.5 g.
0xA93C, ALM_MAG2= 0x3CBE.
0xA8BE

Alarm 2 is true if XACCL_OUT <-0.5 g.

D Z O, RN T AV ERT =2 EERH L TNET,
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ADIS16400/ADIS16405

§MF5 ik

31.900
31.700 ————
31.500
23.454 9.464 4_20
[ 23.200 —| 2382 9.210 — 4.00
22.946 1 BSC 8.956 3.80
(2x) (2%) BOTTOM VIEW
| 1 1
4 ¥ 1.588 17.41 -— 21.410
E Ol &s¢ 17.21 (@) 21.210
1701 —— 21.010
TOP VIEW 22964 (2%)
%10 22.710 l
22.456
| |
10.60 5.20
- 00 > CASTING
BSC % FEATURE
(2x)  1.00
FRONT VIEW
23.504
23.250
22.996
2.660 TN
2.500 7 N
iy l / \
R =
[ \ i SIDE VIEW
\\ /;\ 4.330
S DETAIL A BSC
DETAIL A — 4.162 BSC
I
l0.305
BSC (24) "”j L_1.oo | L 1.65BSC
BSC (22x)
14.00 BSC —| §
16. AR B - AVRA—T1—AfFED24EY - ESa—)L
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Model Temperature Range Package Description Package Option
ADIS16400BMLZ! —40°C to +105°C 24-Lead Module with Connector Interface ML-24-2
ADIS16400/PCBZ"? Interface Board
ADIS16405BMLZ! —40°C to +105°C 24-Lead Module with Connector Interface ML-24-2
ADIS16405/PCBZ"* Interface Board
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