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Description

The STM32F102xx medium-density USB access line incorporates the high-performance
ARM® Cortex®-M3 32-bit RISC core operating at a 48 MHz frequency, high-speed
embedded memories (Flash memory of 16 or 32 Kbytes and SRAM of 4 or 6 Kbytes), and
an extensive range of enhanced peripherals and 1/0Os connected to two APB buses. All
devices offer standard communication interfaces (one 1°C, one SPI, one USB and two
USARTSs), one 12-bit ADC and two general-purpose 16-bit timers.

The STM32F102xx family operates in the —40 to +85 °C temperature range, from a 2.0 to
3.6 V power supply. A comprehensive set of power-saving mode allows the design of low-
power applications.

The STM32F 102xx medium-density USB access line is delivered in the LQFP48 7 x 7 mm
and LQFP64 10 x 10 mm packages.

The STM32F102xx medium-density USB access line microcontrollers are suitable for a
wide range of applications.

e  Application control and user interface

e  Medical and handheld equipment

e  PC peripherals, gaming and GPS platforms

e Industrial applications: PLC, inverters, printers, and scanners

e Alarm systems, Video intercom, and HVAC

Figure 1 shows the general block diagram of the device family.
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Full compatibility throughout the family

The STM32F102xx is a complete family whose members are fully pin-to-pin, software and
feature compatible. In the reference manual, the STM32F102x4 and STM32F102x6 are
referred to as low-density devices and the STM32F102x8 and STM32F102xB are referred
to as medium-density devices.

Low-density devices are an extension of the STM32F102x8/B devices, they are specified in
the STM32F102x4/6 datasheet. Low-density devices feature lower Flash memory and RAM
capacities, a timer and a few communication interfaces less.

The STM32F102x4 and STM32F102x6 are a drop-in replacement for the STM32F102x8/B
medium-density devices, allowing the user to try different memory densities and providing a
greater degree of freedom during the development cycle.

Moreover the STM32F102xx family is fully compatible with all existing STM32F101xx
access line and STM32F103xx performance line devices.

Table 3. STM32F102xx USB access line family
Low-density STM32F102xx devices | Medium-density STM32F102xx devices

Pinout 16 KB Flash 32 KB Flash(") 64 KB Flash 128 KB Flash
4 KB RAM 6 KB RAM 10 KB RAM 16 KB RAM

64 2 x USARTS, 2 x 16-bit timers 3 x USARTS, 3 x 16-bit timers

48 1% SPI,1x12C, 1 x ADC, 1 x USB 2 x SPIs, 2 x 12Cs, 1 x ADC, 1 x USB
2 x USARTS, 3 x 16-
bit timers

36 - - 1x SPI, 1x 12C, 1 x -
ADC, 1 x USB

1. For orderable part numbers that do not show the A internal code after the temperature range code (6), the
reference datasheet for electrical characteristics is that of the STM32F 102x8/B medium-density devices.

Overview

ARM® Cortex®-M3 core with embedded Flash and SRAM

The ARM® Cortex®-M3 processor is the latest generation of ARM® processors for
embedded systems. It has been developed to provide a low-cost platform that meets the
needs of MCU implementation, with a reduced pin count and low-power consumption, while
delivering outstanding computational performance and an advanced system response to
interrupts.

The ARM® Cortex®-M3 32-bit RISC processor features exceptional code-efficiency,
delivering the high-performance expected from an ARM® core in the memory size usually
associated with 8- and 16-bit devices.

The STM32F102xx medium-density USB access line having an embedded ARM® core is
therefore compatible with all ARM® tools and software.

Embedded Flash memory

16 or 32 Kbytes of embedded Flash is available for storing programs and data.
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Universal synchronous/asynchronous receiver transmitter (USART)

The available USART interfaces communicate at up to 2.25 Mbit/s. They provide hardware
management of the CTS and RTS signals, support IrDA SIR ENDEC, are ISO 7816
compliant and have LIN Master/Slave capability.

The USART interfaces can be served by the DMA controller.

Serial peripheral interface (SPI)

The SPl is able to communicate up to 12 Mbit/s in slave and master modes in full-duplex
and simplex communication modes. The 3-bit prescaler gives 8 master mode frequencies
and the frame is configurable to 8 bits or 16 bits. The hardware CRC generation/verification
supports basic SD Card/MMC modes.

The SPI can be served by the DMA controller.

Universal serial bus (USB)

The STM32F102xx medium-density USB access line embeds an USB device peripheral
compatible with the USB Full-speed 12 Mbs. The USB interface implements a full-speed (12
Mbit/s) function interface. It has software configurable endpoint setting and suspend/resume
support. The dedicated 48 MHz clock is generated from the internal main PLL (the clock
source must use a HSE crystal oscillator).

GPIOs (general-purpose inputs/outputs)

Each of the GPIO pins can be configured by software as output (push-pull or open-drain), as
input (with or without pull-up or pull-down) or as peripheral alternate function. Most of the
GPIO pins are shared with digital or analog alternate functions. All GPIOs are high current
capable.

The 1/Os alternate function configuration can be locked if needed following a specific
sequence in order to avoid spurious writing to the 1/Os registers.

ADC (analog to digital converter)

The 12-bit analog to digital converter has up to 16 external channels and performs
conversions in single-shot or scan modes. In scan mode, automatic conversion is performed
on a selected group of analog inputs.

The ADC can be served by the DMA controller.

An analog watchdog feature allows very precise monitoring of the converted voltage of one,
some or all selected channels. An interrupt is generated when the converted voltage is
outside the programmed thresholds.

Temperature sensor

The temperature sensor has to generate a a voltage that varies linearly with temperature.
The conversion range is between 2 V < Vppp < 3.6 V. The temperature sensor is internally
connected to the ADC_IN16 input channel which is used to convert the sensor output
voltage into a digital value.

Serial wire JTAG debug port (SWJ-DP)

The ARM® SWJ-DP Interface is embedded, and is a combined JTAG and serial wire debug
port that enables either a serial wire debug or a JTAG probe to be connected to the target.
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Pinout and pin description

Figure 3. STM32F102xx medium-density USB access line LQFP48 pinout
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Figure 4. STM32F102xx medium-density USB access line LQFP64 pinout
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Memory mapping

The memory map is shown in Figure 5.

Figure 5. Memory map
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Caution:
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Figure 6. Pin loading conditions
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Figure 7. Pin input voltage
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Power supply scheme

Figure 8. Power supply scheme
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5.1.7

5.2

3

Current consumption measurement

Figure 9. Current consumption measurement scheme

IDD_VBAT
VBAT;
IpD
AO)’D_D[
i VDDfI::I

L

ai14126

Absolute maximum ratings

Stresses above the absolute maximum ratings listed in Table 5: Voltage characteristics,
Table 6: Current characteristics, and Table 7: Thermal characteristics may cause permanent
damage to the device. These are stress ratings only and functional operation of the device
at these conditions is not implied. Exposure to maximum rating conditions for extended
periods may affect device reliability.

Table 5. Voltage characteristics

(human body model)

Symbol Ratings Min Max Unit
External main supply voltage (including
Vpp -V -0.3 4.0
DD 7SS | Vppa and Vpp)
V@ Input voltage on five volt tolerant pin Vgg—0.3 Vpp +4.0 v
IN
Input voltage on any other pin Vgg—-0.3 4.0
[AVppyl | Variations between different Vpp power pins - 50
Variations between all the different ground mV
IVssx —Vssl | ; g - 50
pins
Electrostatic discharge voltage see Section 5.3.11: Absolute maximum
VEsD(HBM)

ratings (electrical sensitivity)

1. All main power (Vpp, Vppa) and ground (Vgs, Vssa) pins must always be connected to the external power
supply, in the permitted range.

2. V),y maximum must always be respected. Refer to Table 6: Current characteristics for the maximum

allowed injected current values.
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5.3.1

5.3.2

3

Operating conditions

General operating conditions

Table 8. General operating conditions

Symbol Parameter Conditions Min | Max | Unit
facLk | Internal AHB clock frequency - 0 48
fecLk1 | Internal APB1 clock frequency - 0 24 | MHz
fecLk2 | Internal APB2 clock frequency - 0 48
Vpp |Standard operating voltage - 2 3.6 Vv
Analog operating voltage
ADC not used) i 2 3.6
Ve a () ( Must be the same potential
DDA . as Vnhp®
Analog operating voltage DD 24 | 36
(ADC used) ' ’
Standard 10 03 |Voo*| Vv
0.3
i 2V<Vpp<36V | -03| 55
ViN | /O input voltage FTIO®) DD
Vpp=2V -0.3 | 52
BOOTO 0 5.5
LQFP48 - 363
Po Power dissipation at Tp = 85 °ct) mwW
LQFP64 - 444
Maximum power dissipation —40 | 85 °C
TA Ambient temperature
Low power dissipation(®) —40 | 105 | °C
TJ Junction temperature range - —40 | 105 | °C

1. When the ADC is used, refer to Table 45: ADC characteristics.

2. Itis recommended to power Vpp and Vppa from the same source. A maximum difference of 300 mV
between Vpp and Vppa can be tolerated during power-up and operation.

To sustain a voltage higher than Vpp+0.3 V, the internal pull-up/pull-down resistors must be disabled.

If T is lower, higher Py values are allowed as long as T, does not exceed T max (see Section 6.3:
Thermal characteristics).

5. Inlow power dissipation state, Ty can be extended to this range as long as T does not exceed T jmax (see
Section 6.3: Thermal characteristics).

Operating conditions at power-up / power-down

Subject to general operating conditions for Ty.

Table 9. Operating conditions at power-up / power-down

Symbol Parameter Conditions Min Max Unit
Vpp rise time rate 0 oo
tvop - us/V
Vpp fall time rate 20 oo
DoclD15057 Rev 5 28/78




Electrical characteristics STM32F102x4, STM32F102x6

Table 14. Maximum current consumption in Sleep mode, code running from Flash or RAM

Max(?)
Symbol Parameter Conditions fucLk Unit
Tpo=85°C
48 MHz 17
36 MHz 14
(2
Extgrnal clock'</, all 24 MHz 10
peripherals enabled
16 MHz 7
Supply current in 8 MHz 4
lDD mA
Sleep mode 48 MHz 6
36 MHz 5
External clock(z), all
peripherals disabled 24 MHz 45
16 MHz 4
8 MHz 3
1. Based on characterization, tested in production at Vpp max and fyc x max with peripherals enabled.
2. External clock is 8 MHz and PLL is on when fyc > 8 MHz.
Table 15. Typical and maximum current consumptions in Stop and Standby modes
Typ" Max
Symbol Parameter Conditions Vpp/ Unit
y VBi: - | Voo/Vear |Voo/Vear | Ta=
24V =33V =20V | 8°C
Regulator in Run mode.
Low-speed and high-speed internal
RC oscillators and high-speed 21.3 21.7 - 160
oscillator OFF (no independent
Supply current | watchdog)
in Stop mode | Regulator in Low Power mode.
Low-speed and high-speed internal
RC oscillators and high-speed 11.3 1.7 - 145
| oscillator OFF (no independent
bD watchdog)
Low-speed internal RC oscillator and 275 34 ) ) HA
independent watchdog ON ' '
Supply current | Low-speed internal RC oscillator ON, 255 39 ) )
in Standby independent watchdog OFF ' '
mode® , ,
Low-speed internal RC oscillator and
independent watchdog OFF, low- 1.55 1.9 - 3.2
speed oscillator and RTC OFF
Backup
Ipp_vear |domain supply | Low-speed oscillator and RTC ON 1.1 1.4 0.9 1.90)
current

1. Typical values are measured at Ty = 25 °C.
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High-speed external clock generated from a crystal/ceramic resonator

The high-speed external (HSE) clock can be supplied with a 4 to 16 MHz crystal/ceramic
resonator oscillator. All the information given in this paragraph are based on
characterization results obtained with typical external components specified in Table 21. In
the application, the resonator and the load capacitors have to be placed as close as
possible to the oscillator pins in order to minimize output distortion and startup stabilization
time. Refer to the crystal resonator manufacturer for more details on the resonator
characteristics (frequency, package, accuracy).

Table 21. HSE 4-16 MHz oscillator characteristics(1(?

Symbol Parameter Conditions Min | Typ | Max | Unit
fosc in | Oscillator frequency - 4 8 16 | MHz
Rg Feedback resistor - - 200 - kQ

Recommended load capacitance
C versus equivalent serial Rgs =30 Q - 30 - pF
resistance of the crystal (RS)(3)

. - VDD =33V

in HSE driving current Vi = Vs With 30 pF load | - 1 mA

Im Oscillator transconductance Startup 25 - - | mANV
tSU(HSE)(4) Startup time Vpp is stabilized - 2 - ms

1. Resonator characteristics given by the crystal/ceramic resonator manufacturer.
Based on characterization results, not tested in production.

The relatively low value of the RF resistor offers a good protection against issues resulting from use in a
humid environment, due to the induced leakage and the bias condition change. However, it is
recommended to take this point into account if the MCU is used in tough humidity conditions.

4. tsy(yse is the startup time measured from the moment it is enabled (by software) to a stabilized 8 MHz
oscillation is reached. This value is measured for a standard crystal resonator and it can vary significantly
with the crystal manufacturer

For C_ 4 and C|», it is recommended to use high-quality external ceramic capacitors in the
5 pF to 25 pF range (typ.), designed for high-frequency applications, and selected to match
the requirements of the crystal or resonator (see Figure 18). C| 4 and C, , are usually the
same size. The crystal manufacturer typically specifies a load capacitance which is the
series combination of C 4 and C| ,. PCB and MCU pin capacitance must be included (10 pF
can be used as a rough estimate of the combined pin and board capacitance) when sizing
C_1 and C| . Refer to the application note AN2867 “Oscillator design guide for ST
microcontrollers” available from the ST website www.st.com.

3
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Figure 18. Typical application with an 8 MHz crystal
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1. Rgxt value depends on the crystal characteristics.
Low-speed external clock generated from a crystal/ceramic resonator

The low-speed external (LSE) clock can be supplied with a 32.768 kHz crystal/ceramic
resonator oscillator. All the information given in this paragraph are based on
characterization results obtained with typical external components specified in Table 22. In
the application, the resonator and the load capacitors have to be placed as close as
possible to the oscillator pins in order to minimize output distortion and startup stabilization
time. Refer to the crystal resonator manufacturer for more details on the resonator
characteristics (frequency, package, accuracy).

Table 22. LSE oscillator characteristics (f_gg = 32.768 kHz)

Symbol Parameter Conditions Min | Typ | Max | Unit
Re Feedback resistor - - 5 - MQ
Recommended load capacitance
c™ versus equivalent serial Rs =30 kQ - - 15 pF
resistance of the crystal (Rg)
Iy LSE driving current V\';’I?\l == :\)’/';V - - 14 | pA
Im Oscillator transconductance - 5 - - AV
Tp=50°C - 1.5 -
Tpo=25°C - 25 -
Tp=10°C - 4.0 -
tSU(LSE)(Z) Startup time Vpp is stabilized TA”0 ¢ ] 00 ] ]
Tp=-10°C - 10.0 -
Tp=-20°C| - 17.0 -
Tp=-30°C| - 32.0 -
Tp=-40°C| - 60.0 -

1. Refer to the note and caution paragraphs below the table, and to the application note AN2867 “Oscillator design guide for
ST microcontrollers”.

2. tgy(sk) is the startup time measured from the moment it is enabled by software to a stabilized 32.768 kHz oscillation is
reached. This value is measured for a standard crystal and can vary significantly with the crystal manufacturer, PCB layout
and humidity.

S74
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5.3.8

3

2. Refer to application note AN2868 “STM32F 10xxx internal RC oscillator (HSI) calibration” available from the

ST website www.st.com.

3. Guaranteed by design, not tested in production.

Based on characterization, not tested in production.

5. The actual frequency of HSI oscillator may be impacted by a reflow, but does not drift out of the specified

range.

Low-speed internal (LSI) RC oscillator

Table 24. LSI oscillator characteristics ()

Symbol Parameter Min®® Typ Max Unit

fLsi Frequency 30 40 60 kHz
tsuws)® | LS! oscillator startup time - - 85 us
IDD(LSI)(3) LSI oscillator power consumption - 0.65 1.2 pA

1. Vpp =3V, Ty =40 to 85 °C unless otherwise specified.
2. Based on characterization, not tested in production.

3. Guaranteed by design, not tested in production.

Wakeup time from low-power mode

The wakeup times given in Table 25 is measured on a wakeup phase with a 8-MHz HSI RC
oscillator. The clock source used to wake up the device depends from the current operating

mode:
e  Stop or Standby mode: the clock source is the RC oscillator
e Sleep mode: the clock source is the clock that was set before entering Sleep mode.

All timings are derived from tests performed under ambient temperature and Vpp supply
voltage conditions summarized in Table 8.

Table 25. Low-power mode wakeup timings

Symbol Parameter Typ Unit
twusteep'" Wakeup from Sleep mode 1.8 V]
Wakeup from Stop mode (regulator in run mode) 3.6
1
tWUSTOP( ) Wakeup from Stop mode (regulator in low-power 54 Hs
mode) ’
tWUSTDBY(” Wakeup from Standby mode 50 ps

1. The wakeup times are measured from the wakeup event to the point at which the user application code
reads the first instruction.

PLL characteristics

The parameters given in Table 26 are derived from tests performed under ambient
temperature and Vpp supply voltage conditions summarized in Table 8.
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Table 34. 1/0O static characteristics

Symbol Parameter Conditions Min Typ Max Unit
Standard 10
input low level - - | 0.28%(Vpp-2 V)+0.8 V(1)
voltage
i Low level input voltage | 10 FT' input ) - | 0.32¢(vpp2v)+0.75 v
low level voltage
All I/Os except @)
BOOTO - - 0.35Vpp
Standard 10 \Y,
input high level [0.41*(Vpp-2 V)+1.3 V(1| -
voltage
v High level input 10 FT®) input
IH |yoltage high level 0.42*(Vpp-2 V)+1 V(1 | - -
voltage
All'I/Os except )
BOOTO 0.65Vpp - -
Standard 10 Schmitt
trigger voltage - 200 - -
Viys hysteresis(4) mvV
10 FT Schmitt trigger ) o (5) ) )
voltage hysteresis® 5% Voo
Vss<ViN<Vpp . . #
| Input leakage current Standard I/Os uA
6
kg | (6) Viy=5V ] ] 5
/O FT
Weak pull-up 3
Rpu equivalent resistor(”) Vin=Vss 30 40 50
kQ
Weak pull-down B
Rep equivalent resistor(”) Vin=Vop 30 40 50
Cio |l/O pin capacitance - - 5 - pF

1. Data based on design simulation.

2. Tested in production.

3. FT = Five-volt tolerant, In order to sustain a voltage higher than Vpp+0.3 the internal pull-up/pull-down resistors must be

disabled.

Leakage could be higher than max, if negative current is injected on adjacent pins.

PMOS/NMQOS contribution to the series resistance is minimum (~10% order).
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Hysteresis voltage between Schmitt trigger switching levels. Based on characterization, not tested in production.
With a minimum of 100 mV.

Pull-up and pull-down resistors are designed with a true resistance in series with a switchable PMOS/NMOS. This
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All I/Os are CMOS and TTL compliant (no software configuration required), Their
characteristics cover more than the strict CMOS-technology or TTL parameters. The
coverage of these requirements is shown in Figure 20 and Figure 21 for standard 1/Os, and
in Figure 22 and Figure 23 for 5 V tolerant 1/Os.

Figure 20. Standard /O input characteristics - CMOS port
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Figure 21. Standard /O input characteristics - TTL port
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Figure 22. 5V tolerant I/O input characteristics - CMOS port
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Figure 23. 5 V tolerant I/O input characteristics - TTL port
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Output driving current

The GPIOs (general purpose input/outputs) can sink or source up to £8 mA, and sink or
source up to £20 mA (with a relaxed Vo /Vop) except PC13, PC14 and PC15 which can
sink or source up to £3 mA. When using the GPIOs PC13 to PC15 in output mode, the
speed should not exceed 2 MHz with a maximum load of 30 pF.

In the user application, the number of 1/0 pins which can drive current must be limited to
respect the absolute maximum rating specified in Section 5.2.

e The sum of the currents sourced by all the I/Os on Vpp plus the maximum Run
consumption of the MCU sourced on Vpp cannot exceed the absolute maximum rating
lvpp (see Table 6).

e The sum of the currents sunk by all the 1/Os on Vgg plus the maximum Run
consumption of the MCU sunk on Vgg cannot exceed the absolute maximum rating
lyss (see Table 6).

3
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5.3.14

3

Figure 24. 1/0 AC characteristics definition
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NRST pin characteristics

The NRST pin input driver uses CMOS technology. It is connected to a permanent pull-up
resistor, Rp (see Table 34).

Unless otherwise specified, the parameters given in Table 37 are derived from tests
performed under ambient temperature and Vpp supply voltage conditions summarized in

Table 8.
Table 37. NRST pin characteristics
Symbol Parameter Conditions | Min Typ Max Unit
ViinrsT)!" | NRST Input low level voltage - -05 - 0.8 y
VinnrsT)" [ NRST Input high level voltage - 2 - Vpp+0.5
NRST Schmitt trigger voltage

Vhys(NRST) hysteresis - - 200 - mv
Rpy Weak pull-up equivalent resistor(?) ViN=Vss 30 40 50 kQ
VinrsT)' ) |NRST Input filtered pulse - - - 100 ns
VNF(NRST)“) NRST Input not filtered pulse - 300 - - ns

Guaranteed by design, not tested in production.

The pull-up is designed with a true resistance in series with a switchable PMOS. This PMOS contribution
to the series resistance must be minimum (~10% order).
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Table 39. I2C characteristics

filtered.
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Standard mode 12C("2) | Fast mode 12C(1)(2)
Symbol Parameter Unit
Min Max Min Max
tW(SCLL) SCL clock low time 47 - 1.3 -
us
tW(SCLH) SCL clock hlgh time 4.0 - 0.6 -
tsuispa) | SDA setup time 250 - 100 -
thspa) | SDA data hold time - 3450() - 900(®)
%SDA) | SDA and SCL rise time ; 1000 ; 300 | ns
tyscL)
sDA) | SDA and SCL fall time - 300 - 300
tiscy)
thsTa) | Start condition hold time 4.0 - 0.6 -
Repeated Start condition setup bs
tsusTo) | Stop condition setup time 4.0 - 0.6 - us
Stop to Start condition time (bus
tw(sTO:STA) freep) ( 4.7 - 1.3 - Hs
Pulse width of spikes that are o )
tsp suppressed by the analog filter 0 50 0 50 ns
Cp Capacitive load for each bus line - 400 - 400 pF

1. Values guaranteed by design, not tested in production.

2. fpeLkq Must be at least 2 MHz to achieve standard mode 12C frequencies. It must be at least 4 MHz to
achieve fast mode I1°C frequencies. It must be a multiple of 10 MHz to reach the 400 kHz maximum I2C fast
mode clock.

3. The maximum Data hold time has only to be met if the interface does not stretch the low period of the SCL
signal.

4. The analog filter minimum filtered spikes is above tgp(max) to ensure that spikes width up to tspimax) are

3
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Table 43. USB DC electrical characteristics

Symbol Parameter Conditions Min.(V) | Max.(") | Unit
Vpp | USB operating voltage(® - 3.00) 3.6 \Y
Input Vp ™ | Differential input sensitivity I(USB_DP, USB_DM) | 0.2 -
levels | v, | Differential common mode range | Includes Vp, range 0.8 2.5 \%
VSE(4) Single ended receiver threshold - 1.3 2.0
Output| VoL |Static output level low R of 1.5kQto 3.6 VO | - 0.3 y
levels | v, |Static output level high R, of 15 kQto Vgs® | 2.8 3.6

1. All the voltages are measured from the local ground potential.

2. To be compliant with the USB 2.0 full-speed electrical specification, the USB_DP (D+) pin should be pulled
up with a 1.5 kQresistor to a 3.0-to-3.6 V voltage range.

3. The STM32F102xx USB functionality is ensured down to 2.7 V but not the full USB electrical
characteristics which are degraded in the 2.7-to-3.0 V Vpy voltage range.

Guaranteed by design, not tested in production.
R is the load connected on the USB drivers

Figure 30. USB timings: definition of data signal rise and fall time
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Table 44. USB: Full speed electrical characteristics of the driver()
Symbol Parameter Conditions Min Max Unit
t, Rise time(®) C_ =50 pF 4 20 ns
t Fall time(®) C_ =50 pF 4 20 ns
trfm Rise/ fall time matching t./ t 90 110 %
Vcrs | Output signal crossover voltage - 1.3 2.0 \

Guaranteed by design, not tested in production.

2. Measured from 10% to 90% of the data signal. For more detailed informations, please refer to USB
Specification - Chapter 7 (version 2.0).

5.3.17 12-bit ADC characteristics

Unless otherwise specified, the parameters given in Table 45 are derived from tests
performed under ambient temperature, fpc| k2 frequency and Vppp supply voltage
conditions summarized in Table 8.

Note: It is recommended to perform a calibration after each power-up.
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General PCB design guidelines

Power supply decoupling should be performed as shown in Figure 33. The 10 nF capacitors
should be ceramic (good quality). They should be placed as close as possible to the chip.

Figure 33. Power supply and reference decoupling
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5.3.18 Temperature sensor characteristics

Table 49. TS characteristics

Symbol Parameter Min Typ Max Unit
TL(” Vsense linearity with temperature - 1.5 - °C
Avg_SIopem Average slope - 4.35 - mV/°C
Vo5 Voltage at 25°C - 1.42 - %
tsTART > Startup time 4 - 10 us
Ts_temp(3)(2) tﬁétr;(;‘)es;rzﬁing time when reading the ) ) 17 1 us

1. Guaranteed by characterization, not tested in production.
2. Data guaranteed by design, not tested in production.

3. Shortest sampling time can be determined in the application by multiple iterations.
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