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L3GD20H Application hints

3 Application hints

Figure 5. L3GD20H electrical connections and external components values

Power supply decoupling capacitors (100 nF + 10 μF) should be placed as near as possible 

to the device (common design practice).

If Vdd and Vdd_IO are not connected together, 100 nF and 10 μF decoupling capacitors 

must be placed between Vdd and common ground while 100 nF between Vdd_IO and 

common ground. Capacitors should be placed as near as possible to the device (common 

design practice).
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4 Digital main blocks

4.1 Block diagram

Figure 6. Block diagram

4.2 FIFO
L3GD20H embeds 32 slots of 16-bit data FIFO for each of the three output channels: yaw, 

pitch and roll. This allows consistent power saving for the system, since the host processor 

does not need to continuously poll data from the sensor, but it can wakeup only when 

needed and burst the significant data out from the FIFO. This buffer can work accordingly to 

seven different modes: Bypass mode, FIFO-mode, Stream mode, Stream-to-FIFO mode, 

Bypass-to-Stream, Dynamic-Stream, Bypass-to-FIFO. Each mode is selected by the FM2:0 

bits in FIFO_CTRL register. Programmable FIFO threshold level, FIFO empty or FIFO 

overrun events are available on FIFO_SRC register and can be set to generate dedicated 

interrupts on DRDY/INT2 pin.

FIFO_SRC(EMPTY) is equal to '1' when no samples are available.

FIFO_SRC(FTH) goes to '1' if a new data arrives and FIFO_SRC(FSS4:0) is greater than or 

equal  to FIFO Threshold configured to FTH4:0 into FIFO_CTRL (2Eh). FIFO_SRC(FTH) 

goes to '0' if reading Yaw, Pitch and Roll data slot from FIFO and FIFO_SRC(FSS4:0) is 

minor than or equal to FIFO_CTRL(FTH4:0).
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5.2.1 SPI read

Figure 18. SPI read protocol

The SPI Read command is performed with 16 clock pulses. Multiple byte read command is 

performed adding blocks of 8 clock pulses at the previous one.

bit 0: READ bit. The value is 1.

bit 1: MS bit. When 0 do not increment address, when 1 increment address in multiple 

reading.

bit 2-7: address AD(5:0). This is the address field of the indexed register. 

bit 8-15: data DO(7:0) (read mode). This is the data that will be read from the device (MSb 

first).

bit 16-... : data DO(...-8). Further data in multiple byte reading.

Figure 19. Multiple bytes SPI read protocol (2 bytes example)
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5.2.2 SPI write

Figure 20. SPI write protocol

The SPI Write command is performed with 16 clock pulses. Multiple byte write command is 

performed adding blocks of 8 clock pulses at the previous one.

bit 0: WRITE bit. The value is 0.

bit 1: MS bit. When 0 do not increment address, when 1 increment address in multiple 

writing.

bit 2 -7: address AD(5:0). This is the address field of the indexed register. 

bit 8-15: data DI(7:0) (write mode). This is the data that will be written inside the device 

(MSb first).

bit 16-... : data DI(...-8). Further data in multiple byte writing.

Figure 21. Multiple bytes SPI write protocol (2 bytes example)
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5.2.3 SPI read in 3-wires mode

Figure 22. SPI read protocol in 3-wires mode

The SPI Read command is performed with 16 clock pulses:

bit 0: READ bit. The value is 1.

bit 1: MS bit. When 0 do not increment address, when 1 increment address in multiple 

reading.

bit 2-7: address AD(5:0). This is the address field of the indexed register. 

bit 8-15: data DO(7:0) (read mode). This is the data that will be read from the device (MSb 

first).

Multiple read command is also available in 3-wires mode.
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6 Output register mapping

The table given below provides a listing of the 8 bit registers embedded in the device and 

the related addresses:

         

Table 17. Register address map

Name Type
Register address

Default
Hex Binary

Reserved - 00-0E - -

WHO_AM_I r 0F 000 1111 11010111

Reserved - 10-1F - -

CTRL1 rw 20 010 0000 00000111

CTRL2 rw 21 010 0001 00000000

CTRL3 rw 22 010 0010 00000000

CTRL4 rw 23 010 0011 00000000

CTRL5 rw 24 010 0100 00000000

REFERENCE rw 25 010 0101 00000000

OUT_TEMP r 26 010 0110 Output

STATUS r 27 010 0111 Output

OUT_X_L r 28 010 1000 Output

OUT_X_H r 29 010 1001 Output

OUT_Y_L r 2A 010 1010 Output

OUT_Y_H r 2B 010 1011 Output

OUT_Z_L r 2C 010 1100 Output

OUT_Z_H r 2D 010 1101 Output

FIFO_CTRL rw 2E 010 1110 00000000

FIFO_SRC r 2F 010 1111 Output

IG_CFG rw 30 011 0000 00000000

IG_SRC r 31 011 0001 Output

IG_THS_XH rw 32 011 0010 00000000

IG_THS_XL rw 33 011 0011 00000000

IG_THS_YH rw 34 011 0100 00000000

IG_THS_YL rw 35 011 0101 00000000

IG_THS_ZH rw 36 011 0110 00000000

IG_THS_ZL rw 37 011 0111 00000000

IG_DURATION rw 38 011 1000 00000000

LOW_ODR rw 39 011 1001 00000000
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Registers marked as Reserved must not be changed. The writing to those registers may 

cause permanent damages to the device.

The content of the registers that are loaded at boot should not be changed. They contain the 

factory calibration values. Their content is automatically restored when the device is 

powered-up.
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7 Register description

The device contains a set of registers which are used to control its behavior and to retrieve 

angular rate data. The registers address, made of 7 bits, is used to identify them and to write 

the data through serial interface.

7.1 WHO_AM_I (0Fh)

Device identification register.

7.2 CTRL1 (20h)
 

DR<1:0> is used to set ODR selection. BW <1:0> is used to set bandwidth selection. 

In the following table are reported all frequency resulting in combination of DR / BW bits.

Table 18. WHO_AM_I register

1 1 0 1 0 1 1 1

Table 19. CTRL1 register(1)

1. Xen, Yen, Zen enable X, Yor Z register in level sensitive trigger mode. Once LVLen bit = 1, DEN level 

replaces the LSB of X, Y or Z axes and all axis are available for reading.

DR1 DR0 BW1 BW0 PD Zen Xen Yen

Table 20. CTRL1 description

DR1-DR0 Output data rate selection. Refer to Table 21

BW1-BW0 Bandwidth selection. Refer to Table 21

PD

Power mode. Default value: 0. Refer to Table
0= Power Down

1= Normal Mode

(For Sleep Mode set {PD:Zen:Yen:Xen} to {1000})

Zen Z axis enable. Default value: 1

(0: Z axis disabled; 1: Z axis enabled)

Yen Y axis enable. Default value: 1

(0: Y axis disabled; 1: Y axis enabled)

Xen X axis enable. Default value: 1

(0: X axis disabled; 1: X axis enabled)
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Combination of PD, Zen, Yen, Xen are used to set device in different modes (power down / 

normal / sleep mode) according with the following table.

Table 21. DR and BW configuration setting

Low_ODR(1)

1. this bit is described in register LOW_ODR (39h register).

DR <1:0> BW <1:0> ODR [Hz] Cut-Off [Hz](2)

2. values in the table are indicative and they can vary proportionally with the specific ODR value.

1 00 00 12.5 n.a.

1 00 01 12.5 n.a.

1 00 10 12.5 n.a.

1 00 11 12.5 n.a.

1 01 00 25 n.a.

1 01 01 25 n.a.

1 01 10 25 n.a.

1 01 11 25 n.a.

1 1X 00 50 16.6

1 1X 01 50 16.6

1 1X 10 50 16.6

1 1X 11 50 16.6

0 00 00 100 12.5

0 00 01 100 25

0 00 10 100 25

0 00 11 100 25

0 01 00 200 12.5

0 01 01 200 -

0 01 10 200 -

0 01 11 200 70

0 10 00 400 20

0 10 01 400 25

0 10 10 400 50

0 10 11 400 110

0 11 00 800 30

0 11 01 800 35

0 11 10 800 -

0 11 11 800 100
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7.3 CTRL2 (21h)
 

 

 

Table 22. Power mode selection configuration

Mode PD Zen Yen Xen

Power down 0 - - -

Normal 1 - - -

Sleep 1 0 0 0

Table 23. CTRL2 register

EXTRen LVLen HPM1 HPM0 HPCF3 HPCF2 HPCF1 HPCF0

Table 24. CTRL2 description

EXTRen

Edge sensitive trigger Enable: Default value: 0

(0: external trigger disabled; 1: External trigger enabled)

LVLen

Level sensitive trigger Enable: Default value: 0

(0: level sensitive trigger disabled; 1: level sensitive trigger enabled)

HPM1-

HPM0

High Pass filter Mode Selection. Default value: 00

Refer to Table 25

HPCF3-

HPCF0

High Pass filter Cut Off frequency selection. Default value: 0000

Refer to Table 26

Table 25. High pass filter mode configuration

HPM1 HPM0 High pass filter mode

0 0 Normal mode (reset reading REFERENCE 25h register)

0 1 Reference signal for filtering

1 0 Normal mode

1 1 Autoreset on interrupt event

Table 26. High pass filter cut off frequency configuration [Hz](1)

HPCF3-0

ODR=12.5 

Hz

ODR=25 

Hz

ODR=50 

Hz

ODR =100 

Hz

ODR =200 

Hz

ODR =400 

Hz

ODR =800 

Hz

0000 1 2 4 8 15 30 56

0001 0.5 1 2 4 8 15 30

0010 0.2 0.5 1 2 4 8 15

0011 0.1 0.2 0.5 1 2 4 8
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7.4 CTRL3 (22h)
 

7.5 CTRL4 (23h)
 

0100 0.05 0.1 0.2 0.5 1 2 4

0101 0.02 0.05 0.1 0.2 0.5 1 2

0110 0.01 0.02 0.05 0.1 0.2 0.5 1

0111 0.005 0.01 0.02 0.05 0.1 0.2 0.5

1000 0.002 0.005 0.01 0.02 0.05 0.1 0.2

1001 0.001 0.002 0.005 0.01 0.02 0.05 0.1

1. values in the table are indicative and they can vary proportionally with the specific ODR value

Table 26. High pass filter cut off frequency configuration [Hz](1) (continued)

HPCF3-0

ODR=12.5 

Hz

ODR=25 

Hz

ODR=50 

Hz

ODR =100 

Hz

ODR =200 

Hz

ODR =400 

Hz

ODR =800 

Hz

Table 27. CTRL3 register

INT1_IG INT1_Boot H_Lactive PP_OD INT2_DRDY INT2_FTH INT2_ORun INT2_Empty

Table 28. CTRL3 description

INT1_IG Interrupt enable on INT1 pin. Default value 0. (0: disable; 1: enable)

INT1_Boot Boot status available on INT1 pin. Default value 0. (0: disable; 1: enable)

H_Lactive Interrupt active configuration on INT. Default value 0. (0: high; 1:low)

PP_OD Push- Pull / Open drain. Default value: 0. (0: push-pull; 1: open drain)

INT2_DRDY Date Ready on DRDY/INT2 pin. Default value 0. (0: disable; 1: enable)

INT2_FTH FIFO Threshold interrupt on DRDY/INT2 pin. Default value: 0. (0: disable; 1: enable)

INT2_ORun FIFO Overrun interrupt on DRDY/INT2 pin. Default value: 0. (0: disable; 1: enable)

INT2_Empty FIFO Empty interrupt on DRDY/INT2 pin. Default value: 0. (0: disable; 1: enable)

Table 29. CTRL4 register

BDU BLE FS1 FS0 IMPen ST2 ST1 SIM

Table 30. CTRL4 description

BDU Block data update. Default value: 0

(0: continuos update; 1: output registers not updated until MSB and LSB read-

ing)

BLE Big/little endian data selection. Default value 0.

(0: Data LSB @ lower address; 1: Data MSB @ lower address)
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7.6 CTRL5 (24h)
 

FS1-FS0 Full scale selection. Default value: 00

(00: 245 dps; 01: 500 dps; 1x: 2000 dps)

IMPen Level sensitive latched enable. Default value: 0

(0: level sensitive latched disabled; 1: level sensitive latched enabled)

ST2-ST1 Self-test enable. Default value: 00

00 = normal mode (default)

01 = self-test 0 (+)

10 = unused

11 = self-test 1(-)

SIM SPI Serial Interface Mode selection. Default value: 0 

(0: 4-wire interface; 1: 3-wire interface).

Table 30. CTRL4 description (continued)

Table 31. CTRL5 register

BOOT FIFO_EN StopOnFTH HPen IG_Sel1 IG_Sel0 Out_Sel1 Out_Sel0

Table 32. CTRL5 description

BOOT Reboot memory content. Default value: 0

(0: normal mode; 1: reboot memory content
(1)

)

1. Boot request is executed as soon as internal oscillator is turned-on. It is possibile to set bit while in Power-

down mode, in this case it will be served at the next normal mode or sleep mode.

FIFO_EN FIFO enable. Default value: 0

(0: FIFO disable; 1: FIFO Enable)

StopOnFTH Sensing chain FIFO stop values memorization at FIFO Threshold. 

Default value: 0

0 = FIFO depth is not limited (32 digital words per axis)

1 = FIFO depth is limited to FIFO Threshold which is defined in 

FIFO_CTRL (2Eh Register)

HPen High Pass filter Enable. Default value: 0

(0: HPF disabled; 1: HPF enabled see Figure 23.)

IG_Sel1-IG_Sel0 INT Generator selection configuration. Default value: 00

(See Figure 23.)

Out_Sel1-Out_-

Sel0

Out selection configuration. Default value: 00

(See Figure 23.)



DocID023469 Rev 2 41/52

L3GD20H Register description

Figure 23. IG_Sel and Out_Sel configuration block diagram

7.7 REFERENCE (25h)
 

 

7.8 OUT_TEMP (26h)
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Table 33. REFERENCE register

Ref7 Ref6 Ref5 Ref4 Ref3 Ref2 Ref1 Ref0

Table 34. REFERENCE register description

Ref 7-Ref0 Digital high pass filter reference value. Default value: 0

Table 35. OUT_TEMP register

Temp7 Temp6 Temp5 Temp4 Temp3 Temp2 Temp1 Temp0

Table 36. OUT_TEMP register description

Temp7-Temp0 Temperature data (-1LSB/deg with 8 bit resolution). The value is expressed 

as two’s complement.
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7.9 STATUS (27h)
 

7.10 OUT_X_L (28h), OUT_X_H (29h)
X-axis angular rate data. The value is expressed as two’s complement.

7.11 OUT_Y_L (2Ah), OUT_Y_H (2Bh)
Y-axis angular rate data. The value is expressed as two’s complement.

7.12 OUT_Z_L (2Ch), OUT_Z_H (2Dh)
Z-axis angular rate data. The value is expressed as two’s complement.

7.13 FIFO_CTRL (2Eh)

Table 37. STATUS register

ZYXOR ZOR YOR XOR ZYXDA ZDA YDA XDA

Table 38. STATUS description

ZYXOR

X, Y, Z -axis data overrun. Default value: 0

(0: no overrun has occurred; 1: new data has overwritten the previous one before it was 

read)

ZOR

Z axis data overrun. Default value: 0

(0: no overrun has occurred; 1: a new data for the Z-axis has overwritten the previous one)

YOR

Y axis data overrun. Default value: 0

(0: no overrun has occurred; 1: a new data for the Y-axis has overwritten the previous one)

XOR

X axis data overrun. Default value: 0

(0: no overrun has occurred; 1: a new data for the X-axis has overwritten the previous one)

ZYXDA X, Y, Z -axis new data available. Default value: 0

(0: a new set of data is not yet available; 1: a new set of data is available)

ZDA Z axis new data available. Default value: 0

(0: a new data for the Z-axis is not yet available; 1: a new data for the Z-axis is available)

YDA Y axis new data available. Default value: 0

(0: a new data for the Y-axis is not yet available;1: a new data for the Y-axis is available)

XDA X axis new data available. Default value: 0

(0: a new data for the X-axis is not yet available; 1: a new data for the X-axis is available)

Table 39. FIFO_CTRL register

FM2 FM1 FM0 FTH4 FTH3 FTH2 FTH1 FTH0
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7.14 FIFO_SRC (2Fh)
 

7.15 IG_CFG (30h)
 

Table 40. FIFO_CTRL register description

FM2-FM0 FIFO mode selection. Default value: 000 (see Table 41)

FTH4-FTH0 FIFO threshold setting. Default value: 0

Table 41. FIFO mode configuration

FM2 FM1 FM0 FIFO mode

0 0 0 Bypass mode

0 0 1 FIFO mode

0 1 0 Stream mode

0 1 1 Stream-to-FIFO mode

1 0 0 Bypass-to-stream mode

1 1 0 Dynamic stream mode

1 1 1 Bypass-to-FIFO mode

Table 42. FIFO_SRC register

FTH OVRN EMPTY FSS4 FSS3 FSS2 FSS1 FSS0

Table 43. FIFO_SRC register description

FTH FIFO threshold status. (0: FIFO filling is lower than FTH level; 1: FIFO filling is 

equal or higher than FTH level)

OVRN Overrun bit status. 

(0: FIFO is not completely filled; 1:FIFO is completely filled)

EMPTY FIFO empty bit. 

( 0: FIFO not empty; 1: FIFO empty)

FSS4-FSS0 FIFO stored data level of the unread samples

Table 44. IG_CFG register

AND/OR LIR ZHIE ZLIE YHIE YLIE XHIE XLIE
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Configuration register for Interrupt source.

7.16 IG_SRC (31h)
 

Table 45. IG_CFG description

AND/OR

AND/OR combination of Interrupt events. Default value: 0

(0: OR combination of interrupt events 1: AND combination of interrupt events

LIR

Latch Interrupt Request. Default value: 0

(0: interrupt request not latched; 1: interrupt request latched)

Cleared by reading IG_SRC reg. 

ZHIE

Enable interrupt generation on Z high event. Default value: 0

(0: disable interrupt request; 1: enable interrupt request on measured angular rate 

value higher than preset threshold)

ZLIE

Enable interrupt generation on Z low event. Default value: 0

(0: disable interrupt request; 1: enable interrupt request on measured angular rate 

value lower than preset threshold)

YHIE

Enable interrupt generation on Y high event. Default value: 0

(0: disable interrupt request; 1: enable interrupt request on measured angular rate 

value higher than preset threshold)

YLIE

Enable interrupt generation on Y low event. Default value: 0

(0: disable interrupt request; 1: enable interrupt request on measured angular rate 

value lower than preset threshold)

XHIE

Enable interrupt generation on X high event. Default value: 0 

(0: disable interrupt request; 1: enable interrupt request on measured angular rate 

value higher than preset threshold)

XLIE

Enable interrupt generation on X low event. Default value: 0 

(0: disable interrupt request; 1: enable interrupt request on measured angular rate 

value lower than preset threshold)

Table 46. IG_SRC register

0 IA ZH ZL YH YL XH XL

Table 47. IG_SRC description

IA

Interrupt active. Default value: 0 

(0: no interrupt has been generated; 1: one or more interrupts have been generated)

ZH Z high. Default value: 0 (0: no interrupt, 1: Z High event has occurred)

ZL Z low. Default value: 0 (0: no interrupt; 1: Z Low event has occurred)

YH Y high. Default value: 0 (0: no interrupt, 1: Y High event has occurred)

YL Y low. Default value: 0 (0: no interrupt, 1: Y Low event has occurred)
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Interrupt source register. Read only register.

Reading at this address clears IG_SRC IA bit (and eventually the interrupt signal on INT1 

pin) and allows the refresh of data in the IG_SRC register if the latched option was chosen.

7.17 IG_THS_XH (32h)
 

7.18 IG_THS_XL (33h)
 

7.19 IG_THS_YH (34h)
 

XH X high. Default value: 0 (0: no interrupt, 1: X High event has occurred)

XL X low. Default value: 0 (0: no interrupt, 1: X Low event has occurred)

Table 47. IG_SRC description

Table 48. IG_THS_XH register

DCRM THSX14 THSX13 THSX12 THSX11 THSX10 THSX9 THSX8

Table 49. IG_THS_XH description

DCRM

Interrupt generation counter mode selection. Default value: 0

0 = Reset

1 = Decrement

THSX14 - THSX8 Interrupt threshold on X axis. Default value: 000 0000

Table 50. IG_THS_XL register

THSX7 THSX6 THSX5 THSX4 THSX3 THSX2 THSX1 THSX0

Table 51. IG_THS_XL description

THSX7 - THSX0 Interrupt threshold on X axis. Default value: 0000 0000

Table 52. IG_THS_YH register

- THSY14 THSY13 THSY12 THSY11 THSY10 THSY9 THSY8

Table 53. IG_THS_YH description

THSY14 - THSY8 Interrupt threshold on Y axis. Default value: 000 0000
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7.20 IG_THS_YL (35h)
 

7.21 IG_THS_ZH (36h)
 

7.22 IG_THS_ZL (37h)
 

7.23 IG_DURATION (38h)
 

D6 - D0 bits set the minimum duration of the Interrupt event to be recognized. Duration 

steps and maximum values depend on the ODR chosen. 

Table 54. IG_THS_YL register

THSY7 THSY6 THSY5 THSY4 THSY3 THSY2 THSY1 THSY0

Table 55. IG_THS_YL description

THSY7 - THSY0 Interrupt threshold on Y axis. Default value: 0000 0000

Table 56. IG_THS_ZH register

- THSZ14 THSZ13 THSZ12 THSZ11 THSZ10 THSZ9 THSZ8

Table 57. IG_THS_ZH description

THSZ14 - THSZ8 Interrupt threshold on Z axis. Default value: 000 0000

Table 58. IG_THS_ZL register

THSZ7 THSZ6 THSZ5 THSZ4 THSZ3 THSZ2 THSZ1 THSZ0

Table 59. IG_THS_ZL description

THSZ7 - THSZ0 Interrupt threshold on Z axis. Default value: 0000 0000

Table 60. IG_DURATION register

WAIT D6 D5 D4 D3 D2 D1 D0

Table 61. IG_DURATION description

WAIT WAIT enable. Default value: 0 (0: disable; 1: enable)

D6 - D0 Duration value. Default value: 000 0000
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WAIT bit has the following meaning: 

Wait =’0’: the interrupt falls immediately if signal crosses the selected threshold

Wait =’1’: if signal crosses the selected threshold, the interrupt falls after a number of 

samples equal to the duration counter register value.

Figure 24. Wait disabled

Figure 25. Wait enabled
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7.24 LOW_ODR (39h)
 

Table 62. LOW_ODR register

-- -- DRDY_HL 0
(1)

1. These bits must be set to ‘0’ for proper working of the device.

I2C_dis SW_RES 0
(1)

Low_ODR

Table 63. LOW_ODR description

DRDY_HL

DRDY/INT2 pin active level. Default value: 0

0 = DRDY active high

1 = DRDY active low

I2C_dis

0 = both the I2C and SPI interfaces enabled (default)

1 = SPI only

SW_RES

Software reset. Default value: 0

0 = Normal Mode

1 = Reset Device (this bit is cleared by hardware after next flash boot)

Low_ODR

Low speed ODR. Default value: 0

Refer to Table 21 DR and BW configuration setting: for ODR and 

Bandwidth configuration on CTRL1 register

0 = Low Speed ODR disabled

1 = Low Speed ODR enabled
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8 Package information

In order to meet environmental requirements, ST offers these devices in different grades of 

ECOPACK
®

 packages, depending on their level of environmental compliance. ECOPACK 

specifications, grade definitions and product status are available at: www.st.com. 

ECOPACK is an ST trademark.

Table 64. LGA 3x3x1.0 16L mechanical data

Dim.
mm

Min. Typ. Max.

A1 1

A2 0.785

A3 0.200

D1 2.850 3.000 3.150

E1 2.850 3.000 3.150

L1 1.000 1.060

L2 2.000 2.060

N1 0.500

N2 1.000

M 0.040 0.100

P1 0.875

P2 1.275

T1 0.290 0.350 0.410

T2 0.190 0.250 0.310

d 0.150

k 0.050
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Figure 26. LGA 3x3x1.0 16L mechanical drawing

7983231_M



DocID023469 Rev 2 51/52

L3GD20H Revision history

9 Revision history

         

Table 65. Document revision history

Date Revision Changes

20-Jul-2012 1 Initial release.

05-Mar-2013 2

Added Chapter 3: Application hints, Chapter 6: Output register 
mapping and Chapter 7: Register description

Updated Chapter 4.2: FIFO.
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Please Read Carefully:

Information in this document is provided solely in connection with ST products. STMicroelectronics NV and its subsidiaries (“ST”) reserve the

right to make changes, corrections, modifications or improvements, to this document, and the products and services described herein at any

time, without notice.

All ST products are sold pursuant to ST’s terms and conditions of sale.

Purchasers are solely responsible for the choice, selection and use of the ST products and services described herein, and ST assumes no

liability whatsoever relating to the choice, selection or use of the ST products and services described herein.

No license, express or implied, by estoppel or otherwise, to any intellectual property rights is granted under this document. If any part of this

document refers to any third party products or services it shall not be deemed a license grant by ST for the use of such third party products

or services, or any intellectual property contained therein or considered as a warranty covering the use in any manner whatsoever of such

third party products or services or any intellectual property contained therein.

UNLESS OTHERWISE SET FORTH IN ST’S TERMS AND CONDITIONS OF SALE ST DISCLAIMS ANY EXPRESS OR IMPLIED
WARRANTY WITH RESPECT TO THE USE AND/OR SALE OF ST PRODUCTS INCLUDING WITHOUT LIMITATION IMPLIED
WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE (AND THEIR EQUIVALENTS UNDER THE LAWS
OF ANY JURISDICTION), OR INFRINGEMENT OF ANY PATENT, COPYRIGHT OR OTHER INTELLECTUAL PROPERTY RIGHT.

ST PRODUCTS ARE NOT AUTHORIZED FOR USE IN WEAPONS. NOR ARE ST PRODUCTS DESIGNED OR AUTHORIZED FOR USE
IN: (A) SAFETY CRITICAL APPLICATIONS SUCH AS LIFE SUPPORTING, ACTIVE IMPLANTED DEVICES OR SYSTEMS WITH
PRODUCT FUNCTIONAL SAFETY REQUIREMENTS; (B) AERONAUTIC APPLICATIONS; (C) AUTOMOTIVE APPLICATIONS OR
ENVIRONMENTS, AND/OR (D) AEROSPACE APPLICATIONS OR ENVIRONMENTS. WHERE ST PRODUCTS ARE NOT DESIGNED
FOR SUCH USE, THE PURCHASER SHALL USE PRODUCTS AT PURCHASER’S SOLE RISK, EVEN IF ST HAS BEEN INFORMED IN
WRITING OF SUCH USAGE, UNLESS A PRODUCT IS EXPRESSLY DESIGNATED BY ST AS BEING INTENDED FOR “AUTOMOTIVE,
AUTOMOTIVE SAFETY OR MEDICAL” INDUSTRY DOMAINS ACCORDING TO ST PRODUCT DESIGN SPECIFICATIONS.
PRODUCTS FORMALLY ESCC, QML OR JAN QUALIFIED ARE DEEMED SUITABLE FOR USE IN AEROSPACE BY THE
CORRESPONDING GOVERNMENTAL AGENCY.

Resale of ST products with provisions different from the statements and/or technical features set forth in this document shall immediately void

any warranty granted by ST for the ST product or service described herein and shall not create or extend in any manner whatsoever, any

liability of ST.

ST and the ST logo are trademarks or registered trademarks of ST in various countries.

Information in this document supersedes and replaces all information previously supplied.

The ST logo is a registered trademark of STMicroelectronics. All other names are the property of their respective owners.

© 2013 STMicroelectronics - All rights reserved

STMicroelectronics group of companies

Australia - Belgium - Brazil - Canada - China - Czech Republic - Finland - France - Germany - Hong Kong - India - Israel - Italy - Japan - 

Malaysia - Malta - Morocco - Philippines - Singapore - Spain - Sweden - Switzerland - United Kingdom - United States of America

www.st.com


