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Introduction

This datasheet provides the ordering information and mechanical device characteristics of

STM32F102x4 and STM32F102x6 low-density USB access line microcontrollers. For more
details on the whole STMicroelectronics STM32F102xx family. please refer to Section 2.2:

Full compatibility throughout the family.

The medium-density STM32F 102xx datasheet should be read in conjunction with the low-,
medium- and high-density STM32F 10xxx reference manual.

For information on programming, erasing and protection of the internal Flash memory
please refer to the STM32F10xxx Flash programming manual.

The reference and Flash programming manuals are both available from the
STMicroelectronics website www.st.com.

For information on the Cortex®-M3 core please refer to the Cortex®-M3 Technical Reference
Manual, available from the ARM® website.

CERTIFIED us

@

Cortex

Intelligent Processors by ARM®

=)
o
o
=
[=]
a
|

3

DoclD15057 Rev 5




STM32F102x4, STM32F102x6

Description

Figure 1. STM32F102T8 medium-density USB access line block diagram
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1. AF = alternate function on I/O port pin.
2. Tp=-40 °C to +85 °C (junction temperature up to 105 °C).
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Description STM32F102x4, STM32F102x6

Figure 2. Clock tree
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1. For the USB function to be available, both HSE and PLL must be enabled, with the USB clock output
(USBCLK) at 48 MHz.

2. To have an ADC conversion time of 1.2 us, APB2 must be at 12 MHz, 24 MHz or 48 MHz.
The Flash memory programming interface clock (FLITFCLK) is always the HSI clock.

3
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Memory mapping

The memory map is shown in Figure 5.

Figure 5. Memory map
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Electrical characteristics

5.3

5.3.1

5.3.2
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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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Electrical characteristics STM32F102x4, STM32F102x6

3. External clock is 8 MHz and PLL is on when fyc k > 8 MHz.

Table 17. Typical current consumption in Sleep mode, code running from Flash or

RAM
Typ® Typ!
Symbol | Parameter Conditions fHoLk All peripherals | All peripherals Unit
enabled?® disabled
48 MHz 8.7 3.8
36 MHz 6.7 3.1
24 MHz 4.8 2.3
16 MHz 3.4 1.8
8 MHz 2 1.2
External clock(®)
4 MHz 15 1.1
2 MHz 1.25 1
1 MHz 1.1 0.98
500 kHz 1.05 0.96
Supply 125 kHz 1 0.95
Ipp current in mA
Sleep mode 48 MHz 8.1 3.2
36 MHz 6.1 2.5
24 MHz 4.2 1.7
Running on High | 16 MHz 2.8 1.2
Speed Internal
RC (HSI), AHB 8 MHz 1.4 0.55
prescaler used to |4 MHz 0.9 05
reduce the
frequency 2 MHz 0.7 0.45
1 MHz 0.55 0.42
500 kHz 0.48 0.4
125 kHz 04 0.38

Typical values are measures at Ty = 25 °C, Vpp=3.3 V.

2. Add an additional power consumption of 0.8 mA per ADC for the analog part. In applications, this
consumption occurs only while the ADC is on (ADON bit is set in the ADC_CR2 register).

3. External clock is 8 MHz and PLL is on when fyc ¢ > 8 MHz.

3
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3

On-chip peripheral current consumption
The current consumption of the on-chip peripherals is given in Table 18. The MCU is placed
under the following conditions:
e all /O pins are in input mode with a static value at Vpp or Vgg (no load)
e all peripherals are disabled unless otherwise mentioned
e the given value is calculated by measuring the current consumption
— with all peripherals clocked off
— with only one peripheral clocked on
e ambient operating temperature and Vpp supply voltage conditions as summarized in

Table 5.
Table 18. Peripheral current consumption“)
Peripheral MA/MHz

DMA1 15.97

AHB (up to 48 MHz) CRC 1.67
BusMatrix® 8.33
APB1-Bridge 7.22
TIM2 33.33
TIM3 33.61
USART2 12.78

APB1 (up to 24 MHz) 121 1083
USB 16.94
WWDG 3.33
PWR 1.94
BKP 2.78
IWDG 1.39
APB2-Bridge 3.33
GPIOA 7.50
GPIOB 6.81

APB2 (up to 48 MHz) GPloc 122
GPIOD 6.94
SPI1 4.86
USART1 12.78
ADC1(3) 4) 15.54

fucLk = 48 MHz, fapg1 = fHcLk/2, fape2 = fHeLk, default prescaler value for each peripheral.
The BusMatrix is automatically active when at least one master is ON.
SpeCiﬁC conditions for ADC: fHCLK =48 MHZ, fAPB1 = fHCLK/2, fAPBZ = fHCLK* fADCCLK = prle4.

When ADON bit in the ADC_CR2 register is set to 1, there is an additional current consumption of 0, 68
mA. When we enable the ADC, there is an additional current consumption of 0, 06 mA.

L A
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5.3.6 External clock source characteristics

High-speed external user clock generated from an external source

The characteristics given in Table 19 result from tests performed using an high-speed

external clock source, and under ambient temperature and supply voltage conditions
summarized in Table 8.

Table 19. High-speed external user clock characteristics

Symbol Parameter Conditions Min Typ Max Unit
fHSE ext User external clock source frequency(") 1 8 25 MHz
VHSEH OSC_IN input pin high level voltage 0.7Vpp - Vb v
VHsEL OSC_IN input pin low level voltage Vss - 0.3Vpp
bw(HSE) OSC_IN high or low time(") 5 - -
tw(HSE) ) ns
t(HsE) OSC_IN rise or fall time(") - - 20
tiHsE)
Cin(HsE) OSC_IN input capacitance(") - 5 pF
DuCynsg) |Duty cycle 45 - 55 %
I OSC_IN Input leakage current Vss<ViNE Vpp - +1 MA

1. Guaranteed by design, not tested in production.

Low-speed external user clock generated from an external source

The characteristics given in Table 21 result from tests performed using an low-speed
external clock source, and under ambient temperature and supply voltage conditions
summarized in Table 8.

Table 20. Low-speed external user clock characteristics

Symbol Parameter Conditions Min Typ Max Unit
flse ext | User external clock source frequency(") - 32.768 1000 kHz
ViseH OSC32_IN input pin high level voltage 0.7Vpp - Vbb v
ViseL OSC32_IN input pin low level voltage Vss - 0.3Vpp
Ww(iLsE) | 0sC32_IN high or low time(") 450 - -
tw(LsE) -
ns
k(SE) | 0sC32_IN rise or fall time(! - . 50
tiLsE)
Cinilse) | OSC32_IN input capacitance(") - 5 - pF
DuCy( sk |Duty cycle 30 - 70 %
I OSC32_IN Input leakage current Vss <ViNS Vpp - - +1 MA

1. Guaranteed by design, not tested in production.

3
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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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5.3.11

47178

Electromagnetic Interference (EMI)

The electromagnetic field emitted by the device is monitored while a simple application is
executed (toggling 2 LEDs through the /O ports), This emission test is compliant with
IEC 61967-2 standard which specifies the test board and the pin loading.

Table 30. EMI characteristics

. Max vs. [fHSE/fHCLK]
Symbol | Parameter Conditions r Monnltorid nd Unit
equency ba 8/48 MHz
0.1 MHz to 30 MHz 7
30 MHz to 130 MHz 8 dBuv
SEMl Peak level VDD =33 V, TA: 25 °C.
130 MHz to 1GHz 13
SAE EMI Level 3.5 -

Absolute maximum ratings (electrical sensitivity)

Based on three different tests (ESD, LU) using specific measurement methods, the device is
stressed in order to determine its performance in terms of electrical sensitivity.
Electrostatic discharge (ESD)

Electrostatic discharges (a positive then a negative pulse separated by 1 second) are
applied to the pins of each sample according to each pin combination. The sample size
depends on the number of supply pins in the device (3 parts x (n+1) supply pins). This test
conforms to the JESD22-A114/C101 standard.

Table 31. ESD absolute maximum ratings

Symbol Ratings Conditions Class Maxm(t:r)’n Unit
value
Vv Electrostatic discharge voltage | Tp = +25 °C, conforming 2 2000
ESD(HBM) | (human body model) to JESD22-A114 v
Vv Electrostatic discharge voltage | Tp = +25 °C, conforming I 500
ESD(CDM) | (charge device model) to ANSI/ESD STM5.3.1
1. Based on characterization results, not tested in production.
Static latch-up
Two complementary static tests are required on six parts to assess the latch-up
performance:
e A supply overvoltage is applied to each power supply pin
e A current injection is applied to each input, output and configurable 1/O pin
These tests are compliant with EIA/JESD 78 IC latch-up standard.
Table 32. Electrical sensitivities
Symbol Parameter Conditions Class
LU Static latch-up class Tp= 4105 °C conforming to JESD78A Il'level A

S74
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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).

49/78
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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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Input/output AC characteristics

The definition and values of input/output AC characteristics are given in Figure 24 and
Table 36, respectively.

Unless otherwise specified, the parameters given in Table 36 are derived from tests
performed under ambient temperature and Vpp supply voltage conditions summarized in

Table 8.
Table 36. I/0 AC characteristics(!)
MODEX
[1:0] bit | Symbol Parameter Conditions Max | Unit
value(")
frmax(i0)out | Maximum frequency®) CL=50pF, Vpp=2V1t03.6V 2 | MHz
Output high to low level fall 3
10 t1o)put | time 125()
C_=50pF, Vpp=2V1to3.6V ns
Output low to high level rise @3)
tiojout | time 125
fmax(i0)out | Maximum frequency(®) C =50 pF,Vpp=2V1to3.6V 10 | MHz
¢ Qutput high to low level fall 25(3)
01 fl0)out | time
C =50 pF,Vpp=2Vto3.6V ns
Output low to high level rise 3)
tiojout | time 25

C =30pF,Vpp=27Vto36V | 50 |MHz
Fmax(10)out | Maximum Frequency(® C_=50pF, Vpp=2.7Vto36V| 30 |MHz
C_L=50pF,Vpp=2Vto2.7V 20 | MHz

CL=30pF, Vpp=27Vto36V| 50
1 trropout t?muteput high to low level fall C_=50 pF, Vpp =27 V1036 V| 80
CL=50pF Vpp=2Vto27V | 120

ns
C_L=30pF, Vpp=2.7Vto3.6V| 505
Output low to high level rise _ _ @)
tr(IO)out time C|_ =50 pF, VDD =27Vto36V 8
CL=50pF, Vpp=2Vto27V | 120
Pulse width of external
- texTipw | Signals detected by the EXTI - 10 ns

controller

1. The I/O speed is configured using the MODEX[1:0] bits. Refer to the STM32F 10xxx reference manual for a
description of GPIO Port configuration register.

The maximum frequency is defined in Figure 24.

Guaranteed by design, not tested in production.

3
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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
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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

STM32F102xx

1 Vooa

1

1uF /10 nF

] Vssa

I 1

I !

ai14980b

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.

3
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Revision history

Table 54. Document revision history (continued)

Date Revision Changes

Figure 2: Clock tree: added FLITFCLK and Note 3., and modified Note 1..
Removed sentence in “Unless otherwise specified the parameters ...” in
12C interface characteristics section.
Added V) in Table 8: General operating conditions.
Added note 5 in Table 23: HSI oscillator characteristics
Added DuCy(ys)) in Table 23: HSI oscillator characteristics
Table 24: LSI oscillator characteristics: removed note 2 related to
oscillator selection, updated Note 2., and tgy_sg) specified for various
ambient temperature values.
Modified charge device model in Table 33: I/O current injection
susceptibility.
Updated 'V, and ‘V|y’' in Table 34: I/O static characteristics.
Added notes to Figure 20: Standard I/O input characteristics - CMOS port,

02-Aug-2013 4 Figure 21: Standard /0 inp'ut'characteristics -TTL pprt, Figure 22: 5V
tolerant I/O input characteristics - CMOS port and Figure 23: 5 V tolerant
I/O input characteristics - TTL port
Table 37: Output voltage characteristics: updated Vg and Vgp conditions
for TTL and CMOS outputs and added Note 2.
Updated Figure 24: I/O AC characteristics definition
Updated Figure 25: Recommended NRST pin protection
Updated note 2. and 3. in Table 39: I2C characteristics
Updated Figure 26: 12C bus AC waveforms and measurement circuit(1)
Updated title of Table 40: SCL frequency (fpcr k1= 36 MHz, Vpp joc = 3.3
V)
In Table 43: SPI characteristics, removed note 1 related to SPI1
remapped characteristics.
Updated Table 47: ADC characteristics
Updated Section 6.1: Package mechanical data
Updated Table 18: Peripheral current consumption and Table 39: 12C
characteristics.
Updated Section 6: Package characteristics.

14-May-2015 5 Updgted Secfion 6.1: LQFP64 package information with addition of
Device marking for LQFP64 and Figure 36.
Updated Section 6.2: LQFP48 package information with addition of
Device marking for LQFP48 and Figure 39.
Updated Disclaimer.
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