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Product overview
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Product overview

Figure 1. STM8TL5xx4 block diagram

®Voo
16 MHz internal c Power VD? =31é6\5; %
RC e ¢
- Controller v
38 kHz internal and ss
RC css . v__
upply supervisor
| e e
STM8 core <):> Clacks
to core and
peripherals
Nested interrupt controller
Up to 20 external interrupts <\:|[> 16 Kbyte program
j E memor
Debug module y
(SWIM) @
7]
< ﬁ ) 4 Kbyte RAM
PXS_VREG —1 Voltage reg. g Y
@®
PXS_RX(0a..9a, Ob..9b) ﬁ
PXS_TX(0..14) ProxSense =
PXS_RFI o j C AWU
PXS_TRIG '8 (38 kHz clock)
16 MHz dedicated @
internal RC e IWDG
O ( ﬁ >
= (38 kHz clock)
SCL, SDA 12C K):"> 5
[&]
MOSI, MISO, SCK, NSS SPI K):"> g <)::>‘ WWDG ‘
(0]
RX, TX, CK USART K}:{> g <ﬁ>‘ Beeper k}:[]ﬁ BEEP
<
16-bit timer 2 < # >
<;:"> Port A K—L 1> PA[7:0]
16-bit timer 3 D K= Port B (=L PBIG:0]
Port D PD[7:0]
8-bit timer 4 (= > ° AR
MS19122V3
Legend:

AWU: Auto-wakeup unit

Int. RC: internal RC oscillator
I2C: Inter-integrated circuit multimaster interface
POR/PDR: Power on reset / power down reset
SPI: Serial peripheral interface
SWIM: Single wire interface module
USART: Universal synchronous / asynchronous receiver / transmitter
IWDG: Independent watchdog
WWDG: Window watchdog
ProxSense™: capacitive sensing peripheral
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Pin description STM8TL52x4 STM8TL53x4

4 Pin description

Figure 2. STM8TL53 48-pin UFQFPN package pinout
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HS corresponds to 20 mA high sink/source capability.

2. Power supply pins must be correctly decoupled with capacitors near the pins. Please refer to the power
supply circuitry details in Section 9.3.2: Power supply on page 46 and the STM8TL5xxx reference manual
(RM0312), Section 6: Power supply.

3

18/84 DoclD022344 Rev 7




Pin description STM8TL52x4 STM8TL53x4

Figure 4. STM8TL52G4U6 28-pin UFQFPN package pinout
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HS corresponds to 20 mA high sink/source capability.

2. Power supply pins must be correctly decoupled with capacitors near the pins. Please refer to the power
supply circuitry details in Section 9.3.2: Power supply on page 46 and the STM8TL5xxx reference manual
(RM0312) Section 6: Power supply.
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Memory and register map STM8TL52x4 STM8TL53x4
) Memory and register map
Figure 7. Memory map
0x00 0000
RAM
(4 Kbyte)!
0x00 OFFF including Stack
0x00 1000
0x00 47FF
0x00 4800
Option Bytes
0x00 48FF
0x00 4900
0x00 4924
0x00 4925
Unique ID
0x00 4930
0x00 4931
0x00 49FF
0x00 5000 GPIO and
i i (1)
0x00 57FF Peripheral registers
0x00 5800
0x00 7EFF
0x00 7F00 CPU/SWIM/Debug/ITC
registers
0x00 7FFFF
0x00 8000 l Interrupt vectors
0x00 807F |- ¥
0x00 8080 )
Low-density
Flash program memory
(up to 16 Kbyte)™
including
Data EEPROM
(up to 2 Kbyte)
0x00 BFFF
MS19123V1
1. Refer to Table 7 for an overview of hardware register mapping, to Table 6 for details on I/O port hardware
registers, and to Table 8 for information on CPU/SWIM/debug module controller registers.
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Memory and register map

STM8TL52x4 STM8TL53x4

Table 7. General hardware register map (continued)

Address Block Register label Register name thztsj;
0x00 5210 12C_CR1 12C control register 1 0x00
0x00 5211 12C_CR2 12C control register 2 0x00
0x00 5212 I2C_FREQR I12C frequency register 0x00
0x00 5213 12C_OAR1L I12C own address register 1 low 0x00
0x00 5214 12C_OAR1H I12C own address register 1 high 0x00
0x00 5215 12C_OAR2 12C own address register 2 0x00
0x00 5216 12C_DR I12C data register 0x00
0x00 5217 12¢ 12C_SR1 I12C status register 1 0x00
0x00 5218 I2C_SR2 I12C status register 2 0x00
0x00 5219 I2C_SR3 I12C status register 3 0x00
0x00 521A 12C_ITR 12C interrupt control register 0x00
0x00 521B [2C_CCRL I12C Clock control register low 0x00
0x00 521C 12C_CCRH 12C Clock control register high 0x00
0x00 521D I2C_TRISER I12C TRISE register 0x00
0x00 521E

to Reserved area (18 byte)
0x00 522F

0x00 5230 USART_SR USART status register 0xCO0
0x00 5231 USART_DR USART data register OxXX
0x00 5232 USART_BRR1 USART baud rate register 1 0x00
0x00 5233 USART_BRR2 USART baud rate register 2 0x00
0x00 5234 USART USART_CR1 USART control register 1 0x00
0x00 5235 USART_CR2 USART control register 2 0x00
0x00 5236 USART_CR3 USART control register 3 0x00
0x00 5237 USART_CR4 USART control register 4 0x00
0x00 5238

to Reserved area (18 byte)
0x00 524F
30/84 DoclD022344 Rev 7 "_l




Memory and register map

STM8TL52x4 STM8TL53x4

Table 7. General hardware register map (continued)

Address Block Register label Register name Reset
status
0x00 5350 PXS RXOEPCCSELR ProxSens_e receiver electrodg paras!tlc 0x00
- compensation capacitor selection register
0x00 5351 PXS_RX1EPCCSELR ProxSense receiver electrode parasitic 0x00
compensation capacitor selection register
0x00 5352 PXS_RX2EPCCSELR ProxSense receiver electrode parasitic 0x00
compensation capacitor selection register
0x00 5353 PXS RX3EPCCSELR ProxSens_e receiver electrodg paras!tlc 0x00
- compensation capacitor selection register
0x00 5354 PXS_RX4EPCCSELR ProxSense receiver electrode parasitic 0x00
PXS compensation capacitor selection register
0x00 5355 PXS_RX5EPCCSELR ProxSense receiver electrode parasitic 0x00
compensation capacitor selection register
0x00 5356 PXS_RX6EPCCSELR ProxSense receiver electrode parasitic 0x00
compensation capacitor selection register
0X00 5357 PXS_RX7EPCCSELR ProxSense receiver electrode parasitic 0x00
compensation capacitor selection register
0x00 5358 PXS_RX8EPCCSELR ProxSense receiver electrode parasitic 0x00
compensation capacitor selection register
0x00 5359 PXS_RX9EPCCSELR ProxSense receiver electrode parasitic 0x00
compensation capacitor selection register
0x00 535A
to Reserved area (11174 byte)
0x00 7EFF
1. After power-on reset.
Table 8. CPU/SWIM/debug module/interrupt controller registers
Address Block Register label Register name Reset
status
0x00 7F00 A Accumulator 0x00
0x00 7F01 PCE Program counter extended 0x00
0x00 7F02 PCH Program counter high 0x80
0x00 7F03 PCL Program counter low 0x00
0x00 7F04 XH X index register high 0x00
0x00 7F05 CPU XL X index register low 0x00
0x00 7F06 YH Y index register high 0x00
0x00 7F07 YL Y index register low 0x00
0x00 7F08 SPH Stack pointer high 0x05
0x00 7F09 SPL Stack pointer low OxFF
0x00 7F0A CcC Condition code register 0x28

36/84
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Interrupt vector mapping STM8TL52x4 STM8TL53x4

6 Interrupt vector mapping

Table 9. Interrupt mapping

Wakeu Wakeup Wakeup Wakeup
IRQ | Source Descrintion from Haﬁt from from Wait | from Wait Vector
No. block P Active-halt (WFI (WFE address
mode o
mode mode) mode)
RESET |Reset Yes Yes Yes Yes 0x00 8000
TRAP | Software interrupt - - - - 0x00 8004
0 Reserved 0x00 8008
FLASH end of
1 | FLASH |Programing/ - - Yes Yes 0x00 800C
write attempted to
protected page interrupt
2 | pxs |Endofconversion/First - Yes® Yes Yes 0x00 8010
conversion completed
0x00 8011
3 Reserved -0x00 8017
4 AWU | Auto wakeup from Halt - Yes Yes Yes 0x00 8018
5 Reserved 0x00 801C
6 EXTIB |External interrupt port B Yes Yes Yes Yes 0x00 8020
7 EXTID |External interrupt port D Yes Yes Yes Yes 0x00 8024
8 EXTIO |External interrupt O Yes Yes Yes Yes 0x00 8028
9 EXTI1 |External interrupt 1 Yes Yes Yes Yes 0x00 802C
10 EXTI2 |External interrupt 2 Yes Yes Yes Yes 0x00 8030
11 EXTI3 |External interrupt 3 Yes Yes Yes Yes 0x00 8034
12 EXTI4 | External interrupt 4 Yes Yes Yes Yes 0x00 8038
13 EXTI5 |External interrupt 5 Yes Yes Yes Yes 0x00 803C
14 EXTI6 | External interrupt 6 Yes Yes Yes Yes 0x00 8040
15 EXTI7 |External interrupt 7 Yes Yes Yes Yes 0x00 8044
16 Reserved 0x00 8048
0x00 804C
17 Reserved -0x00 804F
18 Reserved 0x00 8050
19 | Timz | ]IM2 updatefoverfiow/ . . Yes Yes 0x00 8054
trigger/break interrupt
20 | Timz | TIM2 capturelcompare - - Yes Yes 0x00 8058
interrupt
21 | mima | [M3 updatefoverflow/ - - Yes Yes 0x00 805C
trigger/break interrupt

38/84 DoclD022344 Rev 7 ‘Yl




STM8TL52x4 STM8TL53x4

Interrupt vector mapping

Table 9. Interrupt mapping (continued)

Wakeu Wakeup Wakeup Wakeup
IRQ | Source Descrintion from Haﬁt from from Wait | from Wait Vector
No. block P Active-halt (WFI (WFE address
mode o
mode mode) mode)
22 | Tmimz | ['M3 capturefcompare - - Yes Yes 0x00 8060
interrupt
23- Reserved 0x00 8064-
24 0x00 806B
25 | Tima |[M4 updateloverfiow/ - - Yes Yes 0x00 806C
trigger interrupt
SPI TX buffer empty/
26 SPI RX buffer not empty/ Yes Yes Yes Yes 0x00 8070
error/wakeup interrupt
USART transmit data
27 | USART |register empty/ - - Yes Yes 0x00 8074
transmission complete
interrupt
USART received data
ready/overrun error/
28 | USART |idle line detected/parity - - Yes Yes 0x00 8078
error/global error
interrupt
29 12C | 12C interrupt(® Yes Yes Yes Yes 0x00 807C

1. The Low power wait mode is entered when executing a WFE instruction in Low power run mode. In WFE mode, the
interrupt is served if it has been previously enabled. After processing the interrupt, the processor goes back to WFE mode.
When the interrupt is configured as a wakeup event, the CPU wakes up and resumes processing.

2. ProxSense activated before executing HALT instruction.

The device is woken up from Halt or Active-halt mode only when the address received matches the interface address.

3
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Unique ID STM8TL52x4 STM8TL53x4

8 Unique ID

STM8TL5xx4 devices feature a 96-bit unique device identifier which provides a reference
number that is unique for any device and in any context. The 96 bits of the identifier can
never be altered by the user.

The unique device identifier can be read in single byte and may then be concatenated using
a custom algorithm.

The unique device identifier is ideally suited:

e  For use as serial numbers

e Foruse as security keys to increase the code security in the program memory while
using and combining this unique ID with software cryptographic primitives and
protocols before programming the internal memory

e To activate secure boot processes

Table 12. Unique ID registers (96 bits)

Addrese dec;c::r:itstr;:m Unique ID bits
7 6 5 4 3 2 1 0

0x4925 | X coordinate on U_ID[7:0]

0x4926 the wafer U_ID[15:8]

0%4927 | v coordinate on U_ID[23:16]

0x4928 the wafer U_ID[31:24]

0x4929 Wafer number U_ID[39:32]

0x492A U_ID[47:40]

0x492B U_ID[55:48]

0x492C U_ID[63:56]

0x492D Lot number U_ID[71:64]

0x492E U_ID[79:72]

0x492F U_ID[87:80]

0x4930 U_ID[95:88]
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Electrical parameters STM8TL52x4 STM8TL53x4

9.3.2

9.3.3

46/84

Power supply

Figure 10. Power supply scheme
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1. Each power supply pair must be decoupled with filtering ceramic capacitors as shown above. These
capacitors must be placed as close as possible to, or below, the appropriate pins to ensure the correct
functionality of the device.

2. The 1pF capacitor must be connected to the Vpp pin.
The 1uF ceramic capacitor connected to PXS_VREG must be low ESR ESR <10Q).

Power-up / power-down operating conditions

Table 17. Operating conditions at power-up / power-down

Symbol Parameter Conditions Min. Typ. Max. Unit
tvpp Vpp rise time rate 20 - 1300 us/V
tremp Reset release delay Vpp rising - 1 - ms
Vpor Power on reset threshold 1.443) - 1.65(1) \
Vpepr Power down reset threshold 1.30) - 1.60) Vv

1. Tested in production.

2. Data based on characterization results, not tested in production.

3
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Electrical parameters STM8TL52x4 STM8TL53x4

Figure 11. IDD(RUN) VS. VDD’ fch =16 MHz
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1. Typical current consumption measured with code executed from Flash.
Table 20. Total current consumption in Wait mode(®
Symbol | Parameter Conditions Typ. Max.® Unit
fMASTER =2 MHz 260 400
Supply CPU not clocked, fuasTER = 4 MHz | 300 450
Ipp(waity | current in all peripherals off, MA
Wait mode HSI internal RC osc | fwasTer =8 MHz | 380 600
fMASTER =16 MHz 500 800

1. Based on characterization results, unless otherwise specified.

2. Maximum values are given for Ty = —40 to 85 °C.

3
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Electrical parameters

3

Figure 15. Typical HSI accuracy vs. temperature, VDD =3V
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High speed ProxSense RC oscillator
Table 25. HSI_PXS oscillator characteristics®
Symbol Parameter Conditions Min. Typ. Max. | Unit
fhsi_pPxs Frequency Vpp=3.0V - 16 - MHz
1. Vpp =3V, Ty =—40 to 85 °C, unless otherwise specified.
Low speed internal RC oscillator (LSI)
Table 26. LSl oscillator characteristics (1)
Symbol Parameter Conditions Min. Typ. Max. Unit
fLsi Frequency 26 38 56 kHz
LS| oscillator frequenc o o
farit(LS1) | grif@) quency 0°C<Tp< 85°C | -12 - 1 %
1. Vpp=1.65Vt03.6V, Ty =-40 to 85°C unless otherwise specified.
2. For each individual part, this value is the frequency drift from the initial measured frequency.
DoclD022344 Rev 7 53/84




Electrical parameters STM8TL52x4 STM8TL53x4

Figure 16. Typical LSI frequency vs. Vpp
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9.3.7 Memory characteristics
T =40 to 85°C unless otherwise specified.
RAM characteristics
Table 27. RAM and hardware registers
Symbol Parameter Conditions Min. Typ. Max. Unit
VrM Data retention mode () Halt mode (or Reset) | 1.4 - - \Y,

1. Minimum supply voltage without losing data stored in RAM (in Halt mode or under Reset) or in hardware
registers (only in Halt mode). Guaranteed by characterization, not tested in production.

Flash memory characteristics

Table 28. Flash program memory

Symbol Parameter Conditions Min. | Typ. |Max.(D| unit
Operating voltage _

Voo (all modes, read/write/erase) fmasTer = 16 MHz 165 3.6 v
Programming time for 1 or 64 byte (block) ) 6 _ ms
erase/write cycles (on programmed byte)

t

Prog Programming time for 1 to 64 byte (block) ) 3 ) ms
write cycles (on erased byte)

TA:+25 °C, VDD =30V - -
lprog | Programming/ erasing consumption 0.7 mA
Tp=*25°C,Vpp =18V - -

1. Data based on characterization results, not tested in production.

3
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Electrical parameters STM8TL52x4 STM8TL53x4

NRST pin

The NRST pin input driver is CMOS. A permanent pull-up is present which is the same as
Rpy (see Table 31 on page 56).

Subject to general operating conditions for Vpp and T, unless otherwise specified.

Table 33. NRST pin characteristics

Symbol Parameter Conditions | Min. | Typ.®® | Max. | Unit
V”_(NRST) NRST input low level voltage(1) - Vgs - 0.8
ViHNRsT) | NRST input high level voltage(” - 14 - Vbp Vv
VoLnrsT) | NRST output low level voltage loL =2 mA - - VO':?g'
RpunrsT) | NRST pull-up equivalent resistor(®) - 30 45 60 kO
VEnNRrsT) |NRST input filtered pulse(®) - - - 50
top(NRST) NRST output pulse width - 20 - - ns
VNEnNRsT) | NRST input not filtered pulse(S) - 300 - -

Data based on characterization results, not tested in production.
2. The Rpy pull-up equivalent resistor is based on a resistive transistor.
Data guaranteed by design, not tested in production.

The reset network shown in Figure 26 protects the device against parasitic resets. The user
must ensure that the level on the NRST pin can go below the V| max. level specified in
Table 33. Otherwise the reset is not taken into account internally.

Figure 25. Typical NRST pull-up resistance Rpy vs. Vpp
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Electrical parameters

STM8TL52x4 STM8TL53x4

9.3.9 Communication interfaces
Serial peripheral interface (SPI)
The parameters given in Table 34 are derived from tests performed under ambient
temperature, fyasTeR frequency and Vpp supply voltage conditions summarized in
Section 9.3.1 on page 45, unless otherwise specified. Refer to 1/0 port characteristics for
more details on the input/output alternate function characteristics (NSS, SCK, MOSI,
MISO).
Table 34. SPI characteristics
Symbol Parameter Conditions® Min. Max. Unit
Master mode 0 8
fsck SPI clock frequency MHz
Me(sck) Slave mode 0 8
trsck) SPI clock rise and fall time | Capacitive load: C = 30 pF - 30
tisck)
tSU(NSS)(2) NSS setup time Slave mode 4 X tyasTER -
thnss)? | NSS hold time Slave mode 80 -
tW(SCKH)(z) SCK hi . Master mode,
K high and low time 105 145
tw(sckL)? 9 fmasTeR = 8 MHZ, fsck= 4 MHz
t 2) Master mode 30 -
suMi),) | Data input setup time
tsu(siy Slave mode 3 -
t (2) Master mode 15 -
M),y | Data input hold time ns
thesiy Slave mode 0 -
ta(so)(z)(s) Data output access time Slave mode - 3X tMASTER
tdis(so)(z)(4) Data output disable time Slave mode 30 -
ty(so) @ Data output valid time Slave mode (after enable edge) - 60
@) _— Master mode )
tymo) Data output valid time (after enable edge) 20
th(so)(z) Slave mode (after enable edge) 15 -
@ Data output hold time Master mode
thmo) (after enable edge) 1 )
1. Parameters are given by selecting 10—MHz 1/O output frequency.
2. Values based on design simulation and/or characterization results, and not tested in production.
3. Min time is for the minimum time to drive the output and max time is for the maximum time to validate the data.
4. Min time is for the minimum time to invalidate the output and max time is for the maximum time to put the data in Hi—Z.
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STM8TL52x4 STM8TL53x4 Package information

10 Package information

10.1 ECOPACK®

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.

10.2 UFQFPN48 package information

Figure 31. UFQFPN48 - 48-lead, 7x7 mm, 0.5 mm pitch, ultra thin fine pitch quad flat
package outline

Pin 1 identifier
laser marking area
4 D -~
% A A \
4
A
E| E| 19
T ¢ o ¥ Y Seating
[Olddd | A a1 Pere
\4 b
\ 4 e
Detail Y

i D -

D Y
Exposed pad

area | 4 D2 >
L
C 0.500x45°
pin1 corner R 0.125 typ.
Detail Z
z
AOB9_ME_V3

1. Drawing is not to scale.
2. All leads/pads should also be soldered to the PCB to improve the lead/pad solder joint life.

3. There is an exposed die pad on the underside of the UFQFPN package. It is recommended to connect and
solder this back-side pad to PCB ground.
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Device marking

The following figure gives an example of topside marking orientation versus pin 1 identifier
location.

Figure 33. UFQFPN48 marking example (package top view)

Product identification — |

- ISTM&TLSE3

\\\CHUE

Date code
Y Ww
— Revision code
@ o7

Pin 1 identifier

MSv37477V1

1. Parts marked as “ES”,”"E” or accompanied by an Engineering Sample notification letter, are not yet
qualified and therefore not yet ready to be used in production and any consequences deriving from such
usage will not be at ST charge. In no event, ST will be liable for any customer usage of these engineering
samples in production. ST Quality has to be contacted prior to any decision to use these Engineering
samples to run qualification activity.
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Package information

Table 43. TSSOP20 — 20-lead thin shrink small outline, 6.5 x 4.4 mm, 0.65 mm pitch,

package mechanical data (continued)

exceed 0.25mm per side.

millimeters inches®
Symbol
Min. Typ. Max. Min. Typ. Max.

L 0.450 0.600 0.750 0.0177 0.0236 0.0295

L1 - 1.000 - - 0.0394 -

k 0° - 8° 0° - 8°

aaa - - 0.100 - - 0.0039
1. Values in inches are converted from mm and rounded to four decimal digits.
2. Dimension “D” does not include mold flash, protrusions or gate burrs. Mold flash, protrusions or gate burrs
shall not exceed 0.15mm per side.

3.

Dimension “E1” does not include interlead flash or protrusions. Interlead flash or protrusions shall not

Figure 38. TSSOP20 — 20-lead thin shrink small outline, 6.5 x 4.4 mm, 0.65 mm pitch,
package footprint

7.10 4.40
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0.65

e
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12.1.2

12.1.3

12.2

3

STM-STUDIO

STM-STUDIO helps debug and diagnose STM8 and STM32 applications while they are
running by reading and displaying their variables in real-time. STM-STUDIO perfectly
complements traditional debugging tools to fine tune applications. It is well suited for
debugging applications which cannot be stopped, such as TouchSensing applications. lts
easy-to-use, graphical interface features:

e Non-intrusive read on-the-fly variables from RAM while the application is running

e Parse DWARF debugging information in the ELF application executable file

e Possibility to log data into a file, and replay later (exhaustive record display, not real-
time)

e 2 types of viewers:
—  Variable viewer: Real-time waveforms, oscilloscope-like graphs
—  TouchPoint viewer: Association of 2 variables, one on the X axis, one on the Y axis

C and assembly toolchains

Control of C and assembly toolchains is seamlessly integrated into the STVD integrated
development environment, making it possible to configure and control the building of your
application directly from an easy-to-use graphical interface.

Available toolchains include:

e Cosmic C compiler for STM8 — One free version that outputs up to 32 Kbytes of code
is available. For more information, see www.cosmic-software.com.

e |AR embedded workbench — The C compiler for STM8 which is included in the toolset
is free for up to 8Kbytes of code. For more information, see www.iar.com.

e Raisonance C compiler for STM8 — One free version that outputs up to 32 Kbytes of
code. For more information, see www.raisonance.com.

e STM8 assembler linker — Free assembly toolchain included in the STVD toolset,
which allows you to assemble and link your application source code.

Programming tools

During the development cycle, ST-Link provides in-circuit programming of the STM8 Flash
microcontroller on your application board via the SWIM protocol.

For production environments, programmers will include a complete range of gang and
automated programming solutions from third-party tool developers already supplying
programmers for the STM8 family.
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IMPORTANT NOTICE — PLEASE READ CAREFULLY

STMicroelectronics NV and its subsidiaries (“ST”) reserve the right to make changes, corrections, enhancements, modifications, and
improvements to ST products and/or to this document at any time without notice. Purchasers should obtain the latest relevant information on
ST products before placing orders. ST products are sold pursuant to ST’s terms and conditions of sale in place at the time of order
acknowledgement.

Purchasers are solely responsible for the choice, selection, and use of ST products and ST assumes no liability for application assistance or
the design of Purchasers’ products.

No license, express or implied, to any intellectual property right is granted by ST herein.

Resale of ST products with provisions different from the information set forth herein shall void any warranty granted by ST for such product.

ST and the ST logo are trademarks of ST. All other product or service names are the property of their respective owners.

Information in this document supersedes and replaces information previously supplied in any prior versions of this document.

© 2015 STMicroelectronics — All rights reserved
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