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7. Rockchip sensors hal /4

RAiY4%: hardware/rockchip/sensor/st, ¥ #iil SENSORS_DEVICE_API
_VERSION_1_3 android sensors hal API #1. H9Hlf$E DAL
get_sensors_list - R[FIFTA & & H5IR

activate - 53T 1L EE

batch - WEMALKIBHSE, WERFERAER AR 5 IEIR

setDelay - T 1.0 AR HAL, & EIEE BRI FRER
flush - W5 485E f£IE&E8 1 FIFO , FRTETE UG R S 7€ B

poll - i [a[w] H] ik ez F 1
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Horp flush BHFSA HOIESEEL, BUONERARRIEIEK fifo SCHF, HH3RATSCR M
sensor M5 %, kMBI gE O, rlx R A RSRY, HERIR
META_DATA_FLUSH_COMPLETE &A%

F. Rockchip sensors kernel driver /%

18 4%: kernel/drivers/input/sensors, HHA' sensor-dev.c #&#Z.0A0E, A

T ARFEZEA) sensor, fi4% accel, gyro, Isensor, psensor, compass 2.

75~ FE— sensor WL

i B LA In— AN FA A gsensor Jufil, FiAh2ERLf) sensor 244l

Android hal N&HZALMEE, hal )2 +-2G ¥ Gsensor &f2, adc 16bit KT
BN, Wt 1G M MHMHE L 16384; Frid driver EHiN gsensor 353}, EIMIET
AR EFEA adc RS B RIERL .

BB, L mpu6500 acc Afl:

6.1 kN sensor id

sensor-dev.c #1751 sensor_id, H:+H"mpu6500_acc” 75 dts #1[) compatible
TR o

static const struct i2c_device id sensor_id[]
S=angle*/
{"angle kxtik"™, ANGLE_TD_KXTIK},
itangle_lis3dh", ANGLE_ID_LTIS3DHY,
S E=gsensor*®/
{”gSEﬂEUr”, ACCEL_ID_ ALLY,
{"gs_mmag452", ACCEL_ID_| MMAE-J- *T,
{"gs_kxtik" ACCEL_TD_ <%,
l g; k¢t]ﬂ ACCEL_TID_
g_ g -I-l_'r_:dh
1 g: mma. 7 th

5 _mxch225"

i. L
1 g: dmardig”
g_ g -I_'rm_:D-'d
g mc3230" ACCEL ID MC3 D1
mpu&E8E0 acc ACCEL_TID MPUh&BD%,
mr::ul-uDD acc '. ACCEL_ID _MPUGS00T,
g ALLEL 1L L oss

o ety ey

ot e

7 “.'CGMPAEE ID Al
, COMPASS_TID_A
" COMPASS_TID. Ah
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ACCEL_ID_MPU6500 & X1E include/linux/sensor-dev.h #:

enum sensor_id {

are Fl

—

ID ITMNWALID = O,

AMGLE_TD _ALL ,
AMGLE_ITD EXTIK,
AMGLE _TD LTISIDH,

ACCEL_TD _ALL ,
ACCEL_TD 1 T5331,
ACCEL_TD LsSM3I03DLX,
ACCEL_TD LTISZIDH,
ACCEL_TD EXSD9,
ACCEL_TD KXTF9,
ACCEL_TD EXTIE,
ACCEL_TD KXTI19,
ACCEL_TID_BMA1S50,
ACCEL_TD BMAZ2Z
ACCEL_TD BMAZS50,
ACCEL__ T ADML 34X,
ACCEL_TD _MMABA SO,
ACCEL_TID_ MMAEL 5X,
ACCEL_TD _MMATEB0,
ACCEL_TD MPUSOS50,
ACCEL_TID_MXCE6225,
ACCEL_TD DMARDIO,
ACCEL_TD LsM3I03D,
ACCEL_TD MC3I2320,
ACCEL_TID MPUGBEBO,
™D MPUG500

6.2 ¥ gsensor chip K3}

driver/input/sensors/accel/ H 5 T~ 3 inkH N 5K 5

1) =23 gsensor_mpu6500_ops sS4

struct sensor_operate gsensor_mpu6500_ops = {

.name = "mpu6500_acc",
PR—3

.type

.id_i2c =

include/linux/sensor-dev.h #

ACCEL_ID_MPU6500,

//5 sensor-dev.c i {14

= SENSOR_TYPE_ACCEL, //sensor 2:%E& gsensor

/] € X AE

.read_reg = MPU6500_ACCEL_XOUT_H, //iH gsensor ¥k (i if
A7 ik

.read_len =6, /[/FEEN gsensor HiiE 71

.id_reg = MPU6500_WHOAMI, //i8FE— ID #ifias

.id_data = MPU6500_DEVICE_ID, //«tk ID 1A

.precision = MPUG6500_PRECISION, //:XFf gsensor %4t
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adc %
.ctrl_reg = MPU6500_PWR_MGMT_2, //H T it gsensor K&
{748 Hhtik

.int_status_reg = MPU6500_INT_STATUS, //H iRz 217 2 bk

.range = {-32768, 32768}, //&Ef, XHEFRLMAIE
FEN+-2G

.trig = IRQF_TRIGGER_HIGH |IRQF_ONESHOT, //
Hh iy 2

.active = sensor_active, //HT < gsensor

[init = sensor_init, //HT#14att gsensor

.report = sensor_report_value, //HT Lk gsensor ##

¥

2) 7EM sensor ¥X#h %] sensor-dev.c
static struct sensor_operate *gsensor_get_ops(void)

{

return &gsensor_mpu6500_ops;

static int __init gsensor_mpu6500_init(void)
{
struct sensor_operate *ops = gsensor_get_ops();

int type = ops->type;

return sensor_register_slave(type, NULL, NULL, gsensor_get_ops);

static void __exit gsensor_mpu6500_exit(void)
{
struct sensor_operate *ops = gsensor_get_ops();

int type = ops->type;
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sensor_unregister_slave(type, NULL, NULL, gsensor_get_ops);
b
P AZ SRS 2 -

module_init(gsensor_mpu6500_init);

module_exit(gsensor_mpu6500_exit);

6.3 {424 gsensor range fI_ R EEEHEL
ANFEJ KK gsensor fE EFEANEE L#H A 25, A T 3B FKIP) gsensor it 1,
AR 2 A& android hal ZA%05, FAESERsh, SREFIFLE LR HE K, Fi10
A FEFRE, AFEFSER gsensor il g— b EdE LIk hal J2AR6S .
EATHRE], HAL ZRUIEREAN+-2G, adc 16bit KbrEk ik gsensor #idlE, LA

IEARAEAN[F] 1) gsensor R EAHUERT . 256U T

1) mpu6500 +-2G 16bit adc
Mpu6500 ) adc 7 #/2 16bit (1), #IaEHI fEE E R EREZE+-2G, AT i

HORMEETEHE A +-32768, IFH 5 L= hal JZULEL, Firbh R 402 A7 i ok E B

B EARATA]
struct sensor_operate gsensor_mpu6500_ops = {
.name = "mpu6500_acc",
.type = SENSOR_TYPE_ACCEL,
d_i2c = ACCEL_ID_MPU6500,
.read_reg
MPU6500_ACCEL_XOUT_H,
.read_len = 6,
.id_reg = MPU6500_WHOAMI,
.id_data

MPU6500_DEVICE_ID,

.precision



Rackchip - ,
WERET A B R L A G BR A A

MPU6500_PRECISION,
.ctrl_reg =

MPU6500_PWR_MGMT_2,

.int_status_reg = MPUG6500_INT_STATUS,
.range = {-32768, 327687},
.trig = IRQF_TRIGGER_HIGH

|IRQF_ONESHOT,

.active = sensor_active,
.init = sensor_init,
.report = sensor_report_value,

3
2) Wi gsensor [NEEM adc K EAZE+-2G A1 16bit [11E, 75 ZHHHE S FEAL,
BB N+-XG, adc & Ybit 1, HEEERIT:
#define XXX_RANGE 16384*X
#define XXX_PRECISION Y
#define XXX_BOUNDARY (0x1 << (XXX_PRECISION - 1))
#define XXX_GRAVITY_STEP (XXX_RANGE / XXX_BOUNDARY)

struct sensor_operate gsensor_xxx_ops = {

.name = "xxx_acc",

type = SENSOR_TYPE_ACCEL,

id_i2c = ACCEL_ID_XXX,

.read_reg = XXX_ACCEL_XOUT_H,
.read_len =6,

.id_reg = XXX_WHOAMI,

.id_data = XXX_DEVICE_ID,
.precision =Y,

.ctrl_reg = XXX_PWR_MGMT_2,

.int_status_reg XXX_INT_STATUS,

.range = {-16384*X, +16384*X},
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trig = (IRQF_TRIGGER_LOW |

IRQF_ONESHOT),

.active = sensor_active,
.init = sensor_init,
.report = sensor_report_value,
b
AR

report_data = read_data* XXX_GRAVITY_STEP; //read_data NszPrarf7es
BEHORIME, report_data A s T LA EHRES hal JZ101ME

6.4 1424 gsensor layout 77 A

Android R GexT AL BRI E SLUTE

y
A&

» X
_\z

1. Sensor AP| {EFRVALERE (BT THEENEE) .
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2. Sensor AP| {ERERIAMTER (BWTEAFERE ).

» X EiaEma e
* Y SAELEATIAER
» 7 HHiATEERTIERAE R

MAEHTREERITETS MIIERaT , [ERESES AT AM, Eit , SEmEERE |, 2 BRI Z N IEHE,

Sensor chip [IAEFR R 5E XL

+Z

Z
f—H sensor #A H AL FR R E L, Bl EARYE layout 77, 2 sensor (144
b B EEH K android B IARKR &, XA AT BUE I —ANFEFER AR 452 s
IR FERERR
010

0 0 -1

X=x*0+y*1+z¥0=y

Y = x*1 + y*0 + z*¥0 = x
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Z=x*0+ y*0 + z*-1 = -z

Sensor-dev.c & X | layout {8, XRAFMHRE, BfAn]LIEE sensor-dev.c 1{
AEEW, FrLL, @R A AT OB E S dts B layout (it 0SB R L HuE R, ik 3]
Jr AL, PUERC android FIEK .

s

1sm330_accel@le {
status = "disabled”;
compatible = "1sm330_acc”;
pinctrl-names "default"”;
pinctr1-0 = =&1sm330a_ir
reg = :

irg-gpio <&gpi )_TYPE_EDGE_RISING>; //gpiol c6
Type = <SENSOR_TYPE _ACCEL>;

irg_enable

poll_delay_| e
?GhFF nff— 1—Jugpvﬂd =1>;

ayout = <d>;

6.5 dts FHABERKEF X

Ism330_accel@1e {

status = "disabled";

compatible = "Ism330_acc"; // 5 sensor-dev.c
sensor_id & X ILHE

pinctrl-names = "default"; //H% pinctrl & X, XHEF
5 X B

pinctrl-0 = <&Ism330a_irg_gpio>;

reg = <Oxle>; //i2c Hiik

irg-gpio = <&gpiol 22 IRQ_TYPE_EDGE_RISING>;// i,
Hh 2R

type = <SENSOR_TYPE_ACCEL>; //fL/Ea 28, Afedit

irg_enable = <1>; [/ R, an R
cts Bi# vts @FHFE U], sensor-dev.c FIFEHIRE O 4 nT DA 2 cts MHlEEsk, ik
R, 7% gsensor chip driver i RAER AL B ;

poll_delay_ms = <30>; //#ifl][, Sl Uiz M sf

10
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T, AR BT 2R )R e E A X AME
layout = <4>;
reprobe_en = <1>; //WHXAN 1, FoR{E sensor Jxz)
IR, 22 R EH sensor IKah (PR e CAEARHD 5D
¥

6.6 Android 1] sensor HHEEE

BoardConfig.mk H:

# Sensors

BOARD_SENSOR_ST := true //:kH RK [¥] sensors Hal, @A AHE
BOARD_SENSOR_MPU_PAD := false //{{i&H MPU6500. mpu6050 %:ts

XRFRLE T sensor, WIREA, ERCERK false, HN vts Fl cts M2 K04
BOARD_GRAVITY_SENSOR_SUPPORT := true
BOARD_COMPASS_SENSOR_SUPPORT := false
BOARD_GYROSCOPE_SENSOR_SUPPORT := false
BOARD_PROXIMITY_SENSOR_SUPPORT := false
BOARD_LIGHT_SENSOR_SUPPORT := true
BOARD_PRESSURE_SENSOR_SUPPORT := false
BOARD_TEMPERATURE_SENSOR_SUPPORT := false

‘. Gsensor #ll gyro IR #E

Gsensor 1 gyro [ HERT @IS a7 2477720, pcba MBIt o] DU i, Bk e
% pcba L& .

AT TT 0 RIS ACP R LA, BN BLTE fir AT

Gsensor: echo 1 > /sys/class/sensor_class/accel_calibration

GYRO : echo 1 > /sys/class/sensor_class/gyro_calibration

A RAEE

cat /sys/class/sensor_class/accel_calibration

11



Rackchip - ,
BT AN i S T A B A A

cat /sys/class/sensor_class/gyro_calibration

MR TE BB R, WU RHERM, v LT kernel log e J IS5 A .
RAER IR, BOHERIE 23478 nand 2 emmc ) vendor storage BT, A&y
B, FEHLEZNAERL.

J\. Sensor & .5 &t
X H L gsensor NHIHEATAH, HAhZEE sensor 1] &% ix B
8.1 Gsensor I LA A

8.1.1 getevent &% gsensor L L
HEAT
1) W RS SEM b, 7T LB getevent &5 2 5 H %4 4 gsensor [f] input %4
B IR TN b, AT ae dts FCE A, KSR, i2c [RS8,
chip id RNILESESEATREMI RN, & kernel log, BEARREEAKS M WA A
i S o N
2) #iik android FEAHKZ & 54T IT:
3) #iik hal BARISE T IEHI21T; FFHLITED logeat, # % sensor FEEE K log.
8.1.2 BEEEAN
Getevent 174 Bl B f A IEH B e o
BrArid@nl sensor (1) apk BEEE AR IEMSL, dnT Lhlid a4 15 A& F android
AR gsensor Hf i 7 E -
setprop sensor.debug.level 2
FHKFARIR, Frfg )54 4E%0, #8id logcat —-s SensorsHal A LA 3] hal _Eik
] gsensor %
H AT TRCE R, B IER R BUE RO DM A E N +9.8 5i#-9.8, Ji ANl
64 0;
BER B AR, TERIA LT E A A R Bl AR 75 IR

12
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8.2 J7 [ Xt

D7 AR (3%, B &0 dts 1 layout {, &% EIHiN 6.4 =4,

8.3 cts/vts XAt

1 FEMmZ R, mrLliE gsensor & HE & B GIR ;
AL FP e 5% <

arm64-v8a VtsHalSensorsV1_0Target

HidlIHalGTest#SensorsHidI Test. AccelerometerStreamingOperationSlow_64bit hardware/interfaces/sensors/1.0/vis/functional\tsHalSensorsV1_0TargetTest.cpp:966
Value of: checker.check(events, &s) Actual: false Expected: true Event @

1703624402490 (0, 0.0155623, 0) has norm 0.0155623, which is beyond range
[9.30665, 10.3067]

Gsensor & J77k: Hlas/K PR LE, @ild4 echo 1 > /sys/class/sensor_cl
ass/accel_calibration, &AL, cat /sys/class/sensor_class/accel_cali
bration, &&EZ B A, FHRMIGIIAER, FTUEE kernel log Bl R A .

R gsensor Rz KK, &TCVERAEL I, B AT DLIE 24 7550 w8 i vk dd ik 14 4] 5 1 FHR
WG R Gae, Flefiiasorik, BUtis kernel/drivers/input/sensor/sensor-de
v.c B i) ACCEL_OFFSET_MAX {H:

#define ACCEL_OFFSET_MAX 1600 //# KAk L 2500

RAMEEAREAIRK, AWK EAHER LT . W2RE sensor & fy 7, B g
PETIURK, 32 BN

) RFERANE

FAT T (R AR R AL AN «

armeabi-v7a CtsSensorTestCases

android hardware cts SensorBatchingTests#testAccelerometer_50hz_batching junit framework AssertionFailedError: VerifySensorOperation | sensor="Accelerometer sensor’,
0000us, atency=10000000us | 53 events gaps: position=12, delta_time=46.72ms,
posmon-zs deia nme-46 83ms; position=42, delta_time=52.16ms, 50 more; (expected <36 | 00ms) Frequency out of
range: senso('alﬁOOth( ing between 45.00Hz and 110.00Hz, measured 38.04Hz)
android. ds. i r_50hz_flush junit i i i rOperation | sensor="Accelerometer sensor’,

20000 atency=10000000us | Frequency out of range: Requested "Accelerometer
sensor” at 50.00nz (expecting between 45 00Hz and 110.00Hz, measured 37.95Hz), 17 events gaps: position=4,
delta_time=46 58ms; position=5, delta_time=46 62ms; position=19, defta_time=116.76ms, 14 more; (expected
<36.00ms)

android s r_fastest_batching junit ionFailedErmor: Operation | sensor="A sel
maxReportLatency=10000000us | Frequency out of range: Requested " Accelefometer sensot“ atfastest (expecnm
between 128 57Hz and 314.29Hz, measured 85.83Hz), Failed due to (insufficient events 1115/1257, ), 153 events
gaps: position=9, deita_time=20.48ms; position=10, delta_time=19.57ms; position=11, delta_time=20.10ms; 150
more, (expected <12 60ms)
B &S fastest flush junit ailedErmor: Operation | sensor=A
maxReportLatency=10000000us | Frequency out of range: Requested Acceiemmetersensor‘ at fastest (expeamg
between 128 57Hz and 314 29Hz, measured 88 18Hz), 55 events gaps: position=5, deita_time=19.92ms; position=12,
delta_time=19.85ms; position=14, defta_time=20.15ms; 52 more; (expected <12 60ms)

android hardware cts SensorTest#testSensorTimeStamps junit framework AssertionFailedError. VerifySensorOperation | sensor="Acc nsor’,
maxReportLatency=0us | 227 events gaps: position=7, delta_time=13.32ms; posmon-!s delta_time=13.22ms;
position=16, delta_time=13.31ms; 224 more, (expected <1260ms)
android. s C r_100hz junit framework AssertionFailedError: VerifySensorOperation | sensor="Accelerometer sensor’,
samplingPeriod=10000us, maxReportLatency=0us | 40 events gaps; position=5, delta_time=26 61ms; position=8,
delta_time=53 45ms, position=14, delta_time=26.72ms; 37 more, (expected <18 00ms) Frequency out of range
"Acc sensor’aHOOOOhl(emecnngbemenQOOOHlarleZOOOHL 66.62Hz)
android cts Si _10hz junit Operation | sensor="A sensor’,
atency=0us | 3 events gaps: position=3, delta_time=309.94ms, position=4,
deta_t time=309.82ms; position=14, defta_time=206 60ms; (expected <180,00ms), Frequency out of range: Requested
"Accelerometer sensor” at 10.00hz (expecting between 9. 00Hz and 22 00Hz, measured 8 24Hz)
android hardware.cts. r_15hz junit framework AssertionFailedError: VenfySensorOperation | sensor="Accelerometer sensor’,
atency=0us | 6 events gaps’ position=3, delta_time=139.81ms; position=40,
delta time=140.37ms; nosmon—47 delta time=139.95ms. 3 more: (expected <120.00ms), Frequency out of range:

13
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H T RK 117 sensor 353}, R JE, SEAR LU# 2 android REERER, B
LA RN K0 TE 0 ] Zh A5 TE B R AL R, B UCR AR W77, [R5 R M AG A0 i I Bl AR
PR AL E B R AE S, 200HZ AT Lh; 55 4h, Sensor 5 4 3R A i i A B 0t o
WA, WL IR B EIRENRE R IEH —ME U A B RS
A%, HE low AR HagEBrkEe, 2 android ZORIFERFEZE AT sensor (R
PR, BWREAAAEZ ORI EUE —FERfE 0L, FIRESUEEED input BIRAIRIR, 288
HEZZ Z38, RFHEEAE] android AOINKZR, BEIRTEATAT AN SIS SO, i 4 pt
WIHER, W
/%

*input dev will ignore report data if data value is the same with

last_value,
*sample rate will not enough by this way, so just avoid this case
*/
if ((sensor->axis.x == axis.x) && (sensor->axis.y == axis.y) &&
(sensor->axis.z == axis.z)) {
if (flag) {
flag = 0;
axis.x +=1;
axis.y +=1;
axis.z +=1;
} else {
flag = 1;
axis.x -= 1;
axis.y -= 1;
axis.z -=1;
b
b

B Ak LLE A drivers/input/sensor/accel/mma7660.c Hf] sensor_report_val

ue K%L

14



