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Description

The STM32F105xx and STM32F107xx connectivity line family incorporates the high-
performance ARM® Cortex®-M3 32-bit RISC core operating at a 72 MHz frequency, high-
speed embedded memories (Flash memory up to 256 Kbytes and SRAM 64 Kbytes), and
an extensive range of enhanced 1/0Os and peripherals connected to two APB buses. All
devices offer two 12-bit ADCs, four general-purpose 16-bit timers plus a PWM timer, as well
as standard and advanced communication interfaces: up to two I°Cs, three SPIs, two 12Ss,
five USARTSs, an USB OTG FS and two CANs. Ethernet is available on the STM32F107xx
only.

The STM32F105xx and STM32F107xx connectivity line family operates in the —40 to
+105 °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 STM32F105xx and STM32F107xx connectivity line family offers devices in three
different package types: from 64 pins to 100 pins. Depending on the device chosen,
different sets of peripherals are included, the description below gives an overview of the
complete range of peripherals proposed in this family.

These features make the STM32F105xx and STM32F107xx connectivity line
microcontroller family suitable for a wide range of applications such as motor drives and
application control, medical and handheld equipment, industrial applications, PLCs,
inverters, printers, and scanners, alarm systems, video intercom, HYAC and home audio
equipment.

2.1 Device overview
Figure 1 shows the general block diagram of the device family.
Table 2. STM32F105xx and STM32F107xx features and peripheral counts
Peripherals“) STM32F105Rx STM32F107Rx STM32F105Vx STM32F107Vx
Flash memory in Kbytes 64 128 256 128 256 64 128 256 128 256
SRAM in Kbytes 64
LQFP
100 LQFP
LQFP . | LQFP | LQFP 100
BGA ’
Package LQFP64 100 | B | 100 | 100 | BGA
100
100
Ethernet No Yes No Yes
General- 4
purpose
Timers Advanced- 1
control
Basic 2
10/108 DoclD15274 Rev 10 ‘Yl
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External interrupt/event controller (EXTI)

The external interrupt/event controller consists of 20 edge detector lines used to generate
interrupt/event requests. Each line can be independently configured to select the trigger
event (rising edge, falling edge, both) and can be masked independently. A pending register
maintains the status of the interrupt requests. The EXTI can detect an external line with a
pulse width shorter than the Internal APB2 clock period. Up to 80 GPIOs can be connected
to the 16 external interrupt lines.

Clocks and startup

System clock selection is performed on startup, however, the internal RC 8 MHz oscillator is
selected as default CPU clock on reset. An external 3-25 MHz clock can be selected, in
which case it is monitored for failure. If failure is detected, the system automatically switches
back to the internal RC oscillator. A software interrupt is generated if enabled. Similarly, full
interrupt management of the PLL clock entry is available when necessary (for example with
failure of an indirectly used external oscillator).

A single 25 MHz crystal can clock the entire system including the ethernet and USB OTG
FS peripherals. Several prescalers and PLLs allow the configuration of the AHB frequency,
the high speed APB (APB2) and the low speed APB (APB1) domains. The maximum
frequency of the AHB and the high speed APB domains is 72 MHz. The maximum allowed
frequency of the low speed APB domain is 36 MHz. Refer to Figure 59: USB 0O44TG FS +
Ethernet solution on page 100.

The advanced clock controller clocks the core and all peripherals using a single crystal or
oscillator. In order to achieve audio class performance, an audio crystal can be used. In this
case, the 1S master clock can generate all standard sampling frequencies from 8 kHz to
96 kHz with less than 0.5% accuracy error. Refer to Figure 60: USB OTG FS + 12S (Audio)
solution on page 100.

To configure the PLLs, refer to Table 63 on page 101, which provides PLL configurations
according to the application type.

Boot modes

At startup, boot pins are used to select one of three boot options:

e Boot from User Flash

e  Boot from System Memory

e  Boot from embedded SRAM

The boot loader is located in System Memory. It is used to reprogram the Flash memory by

using USART1, USART2 (remapped), CAN2 (remapped) or USB OTG FS in device mode
(DFU: device firmware upgrade). For remapped signals refer to Table 5: Pin definitions.

The USART peripheral operates with the internal 8 MHz oscillator (HSI), however the CAN
and USB OTG FS can only function if an external 8 MHz, 14.7456 MHz or 25 MHz clock
(HSE) is present.

For full details about the boot loader, refer to AN2606.
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Timers and watchdogs

The STM32F105xx and STM32F107xx devices include an advanced-control timer, four
general-purpose timers, two basic timers, two watchdog timers and a SysTick timer.

Table 4 compares the features of the general-purpose and basic timers.

Table 4. Timer feature comparison

Counter | Counter | Prescaler | DMArequest | Capture/compare | Complementary

Timer resolution type factor generation channels outputs

Up, Any integer
TIM1 16-bit down, between 1 Yes 4 Yes
up/down | and 65536

TIMx

(TIM2, Up, Any integer

TIM3, 16-bit down, between 1 Yes 4 No

TIM4, up/down | and 65536

TIM5)
Any integer

'_I;_III\,\//I|67 16-bit Up between 1 Yes 0 No
and 65536

Advanced-control timer (TIM1)

The advanced control timer (TIM1) can be seen as a three-phase PWM multiplexed on 6
channels. It has complementary PWM outputs with programmable inserted dead-times. It
can also be seen as a complete general-purpose timer. The 4 independent channels can be
used for:

e Input capture

e  Output compare

e  PWM generation (edge or center-aligned modes)

e  One-pulse mode output

If configured as a standard 16-bit timer, it has the same features as the TIMx timer. If
configured as the 16-bit PWM generator, it has full modulation capability (0-100%).

The counter can be frozen in debug mode.

Many features are shared with those of the standard TIM timers which have the same
architecture. The advanced control timer can therefore work together with the TIM timers via
the Timer Link feature for synchronization or event chaining.

General-purpose timers (TIMx)

There are up to 4 synchronizable standard timers (TIM2, TIM3, TIM4 and TIM5) embedded
in the STM32F105xx and STM32F107xx connectivity line devices. These timers are based
on a 16-bit auto-reload up/down counter, a 16-bit prescaler and feature 4 independent
channels each for input capture/output compare, PWM or one pulse mode output. This
gives up to 16 input captures / output compares / PWMs on the largest packages. They can
work together with the Advanced Control timer via the Timer Link feature for synchronization
or event chaining.

The counter can be frozen in debug mode.
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e  32-bit CRC generation and removal

e  Several address filtering modes for physical and multicast address (multicast and
group addresses)

. 32-bit status code for each transmitted or received frame

. Internal FIFOs to buffer transmit and receive frames. The transmit FIFO and the
receive FIFO are both 2 Kbytes, that is 4 Kbytes in total

e  Supports hardware PTP (precision time protocol) in accordance with IEEE 1588 with
the timestamp comparator connected to the TIM2 trigger input

e  Triggers interrupt when system time becomes greater than target time

Controller area network (CAN)

The two CANs are compliant with the 2.0A and B (active) specifications with a bitrate up to
1 Mbit/s. They can receive and transmit standard frames with 11-bit identifiers as well as
extended frames with 29-bit identifiers. Each CAN has three transmit mailboxes, two receive
FIFOS with 3 stages and 28 shared scalable filter banks (all of them can be used even if one
CAN is used). The 256 bytes of SRAM which are allocated for each CAN (512 bytes in total)
are not shared with any other peripheral.

Universal serial bus on-the-go full-speed (USB OTG FS)

The STM32F105xx and STM32F107xx connectivity line devices embed a USB OTG full-
speed (12 Mb/s) device/host/OTG peripheral with integrated transceivers. The USB OTG
FS peripheral is compliant with the USB 2.0 specification and with the OTG 1.0
specification. It has software-configurable endpoint setting and supports suspend/resume.
The USB OTG full-speed controller requires a dedicated 48 MHz clock that is generated by
a PLL connected to the HSE oscillator. The major features are:

e 1.25 KB of SRAM used exclusively by the endpoints (not shared with any other
peripheral)

e 4 bidirectional endpoints
e  HNP/SNP/IP inside (no need for any external resistor)

e for OTG/Host modes, a power switch is needed in case bus-powered devices are
connected

e the SOF output can be used to synchronize the external audio DAC clock in
isochronous mode

e in accordance with the USB 2.0 Specification, the supported transfer speeds are:
— in Host mode: full speed and low speed
— in Device mode: full speed

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.

I/0Os on APB2 with up to 18 MHz toggling speed
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Remap capability

This feature allows the use of a maximum number of peripherals in a given application.
Indeed, alternate functions are available not only on the default pins but also on other
specific pins onto which they are remappable. This has the advantage of making board
design and port usage much more flexible.

For details refer to Table 5: Pin definitions; it shows the list of remappable alternate
functions and the pins onto which they can be remapped. See the STM32F 10xxx reference
manual for software considerations.

ADCs (analog-to-digital converters)

Two 12-bit analog-to-digital converters are embedded into STM32F105xx and
STM32F107xx connectivity line devices and each ADC shares up to 16 external channels,
performing conversions in single-shot or scan modes. In scan mode, automatic conversion
is performed on a selected group of analog inputs.

Additional logic functions embedded in the ADC interface allow:

e  Simultaneous sample and hold

e Interleaved sample and hold

e Single shunt

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.

The events generated by the standard timers (TIMx) and the advanced-control timer (TIM1)
can be internally connected to the ADC start trigger and injection trigger, respectively, to
allow the application to synchronize A/D conversion and timers.

DAC (digital-to-analog converter)

The two 12-bit buffered DAC channels can be used to convert two digital signals into two
analog voltage signal outputs. The chosen design structure is composed of integrated
resistor strings and an amplifier in inverting configuration.

This dual digital Interface supports the following features:

e two DAC converters: one for each output channel

e  8-bit or 12-bit monotonic output

e left or right data alignment in 12-bit mode

e synchronized update capability

e  noise-wave generation

e triangular-wave generation

e dual DAC channel independent or simultaneous conversions

e  DMA capability for each channel

e external triggers for conversion

e input voltage reference Vrgr+

3
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Pinouts and pin description

Figure 3. STM32F105xx and STM32F107xx connectivity line LQFP100 pinout

PE2 O

PE3 O

PE4 O

PE5 O

PE6 O

VBAT
PC13-TAMPER-RTC O
PC14-0OSC32_IN O
PC15-0SC32_0UT O
VSS_5 0O
VDD_5 [

OSC_IN O
0OSC_OUT O
NRST O

PCO O

PC1 O

PC2

PC3 O

VSSA O

VREF-
VREF+

VDDA O
PAO-WKUP O

PA1 O

PA2 O

O©OoO~NOO O WN =

100 O vDD_3
99 O VSS_3
97 [ PEO
96 [ PB9
95 [ PB8
94 [ BOOTO
93 [ PB7
92 [ PB6
91 O PB5
90 [ PB4
89 [ PB3
88 MK PD7
87 [ PD6
86 [ PD5
85 [ PD4

84 [ PD3
83 [ PD2

82 K PD1

81 [ PDO

80 b PC12
79 @O PC11
78 [ PC10
77 [ PA15
76 [ PA14

98 O PE1

LQFP100

49
50

VDD_4 028
PA4 029
VDD_1

PB1 ] 36

PB2 ] 37
PE7 ]38
PE8 ] 39

PA3 [ 26
VSS_4 O 27
PA5 0 30
PA6 ] 31
PA7 OO0 32
PC4 OO 33
PC5 O 34
PBO O] 35
PE9 ] 40
PE10 {41
PE11 {42
PE12 43
PE13 44
PE14 45
PE15 46
PB10 {47
PB11 {48
VSS_1

OO0 0000000 000000000000 0Oo0OOoOoO

VDD_2

VSS_2

PA13
PA12
PA 11
PA10
PA9
PA8
PC9
PC8
PC7
PC6
PD15
PD14
PD13
PD12
PD11
PD10
PD9
PD8
PB15
PB14
PB13
PB12

ai14391

3

DoclD15274 Rev 10

25/108




STM32F105xx, STM32F107xx

Pinouts and pin description

Table 5. Pin definitions

Pins Alternate functions®
)
° < § Main

8|32 Pin name 2| @| function®
I | & 2| o/ (after reset) Default Remap
O d| g -
m|a|Y -
A3 | - | 1 PE2 /O | FT PE2 TRACECK -
B3| - |2 PE3 /O | FT PE3 TRACEDO -
c3|- |3 PE4 /O | FT PE4 TRACED1 -
D3| - | 4 PE5 /O | FT PE5 TRACED2 -
E3|- |5 PE6 /O | FT PE6 TRACED3 -
p2| 2| 7 |POSTAMPER- o] - | PC13® TAMPER-RTC -

RTC

PC14- ®)
A1|3 |8 0SC32. IN®) /0| - | PC14 0SC32_IN -

PC15- . (6) )
B1|4 |9 0SC32_OUT®) 110 PC15 0SC32_0uT
c2| - |10 Vss 5 - Vss 5 - )
D2 | - | 11 Vop 5 S| - Vop 5 - -
C1|5 |12 OSC_IN I | -] OSC.N - -
D16 13| OSC OUT |O| -| OSc ouT - -
E1|7 |14 NRST o | - NRST - -
F1|8 |15 PCO o\ - PCO ADC12_IN10 -
F2 |9 |16 PC1 /o | - PC1 ADC12E—'T';'411F/QHHM'\S?:—MDC/ -
E2 |10 | 17 PC2 /o | - PC2 ADC12_IN12/ ETH_MII_TXD2 -
F3 1118 PC3 /o - PC3 ET?—lDf\:/:IIZ_'Il)'\(”g/LK -
G1(12 |19 Vssa S| - Vssa - -
H1 - 20 VREF- S - VREF- - -
JUp - 2 VREF+ S |- VREF+ - -
K1 [13] 22 Vppa S| - Vbpa - -

WKUP/USART2_CTS()
G2 |14 |23 | PAO-WKUP |10 - PAO ADC12—'$|%;'“£%1?H1—ETR -
ETH_MIl_CRS_WKUP

3
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Absolute maximum ratings

Stresses above the absolute maximum ratings listed in Table 6: Voltage characteristics,
Table 7: Current characteristics, and Table 8: 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 6. Voltage characteristics

Symbol Ratings Min Max Unit
External main supply voltage (including Vppa
Vpbp—Vss and VDD)“) -0.3 4.0
V@ Input voltage on five volt tolerant pin Vgs-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 v
m
[Vssx —Vssg| | Variations between all the different ground pins - 50
Electrostatic discharge voltage (human body see Section 5'.3' 11 .
VESD(HBM) model) Absolute maximum ratings -
(electrical sensitivity)

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

2. Vy maximum must always be respected. Refer to Table 7: Current characteristics for the maximum
allowed injected current values.

Table 7. Current characteristics

Symbol Ratings Max. Unit
oD Total current into Vpp/Vppa power lines (source)() 150
lyss Total current out of Vgg ground lines (sink)(") 150
Output current sunk by any I/O and control pin 25
o Output current source by any 1/Os and control pin -25 mA
Injected current on five volt tolerant pins(3) -5/+0
||NJ(PIN)(2) Iniected ¢ ther pin® +5
jected current on any other pin +
ZINyPIN) Total injected current (sum of all /O and control pins)(®) +25

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

Negative injection disturbs the analog performance of the device. See Note: on page 76.

Positive injection is not possible on these 1/Os. A negative injection is induced by V\y<Vss. linypiny Must
never be exceeded. Refer to Table 6: Voltage characteristics for the maximum allowed input vo(ltage
values.

A positive injection is induced by V\\>Vpp While a negative injection is induced by V|y<Vss. Iy pin) must
never be exceeded. Refer to Table 6: Voltage characteristics for the maximum allowed input voltage
values.

When several inputs are submitted to a current injection, the maximum Zljyypiny is the absolute sum of the
positive and negative injected currents (instantaneous values).
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A device reset allows normal operations to be resumed.

The test results are given in Table 31. They are based on the EMS levels and classes
defined in application note AN1709.

Table 31. EMS characteristics

Level/

Symbol Parameter Conditions
Class

VDD =33 V, LQFP100, TA =
+25 °C, fycLk = 72 MHz, conforms 2B
to IEC 61000-4-2

Vv Voltage limits to be applied on any 1/O pin to
FESD | induce a functional disturbance

Fast transient voltage burst limits to be Vpp = 3.3V, LQFP100, Ty =
Verrg | applied through 100 pF on Vpp and Vgg +25 °C, fycLk = 72 MHz, conforms 4A
pins to induce a functional disturbance to IEC 61000-4-4

Designing hardened software to avoid noise problems

EMC characterization and optimization are performed at component level with a typical
application environment and simplified MCU software. It should be noted that good EMC
performance is highly dependent on the user application and the software in particular.

Therefore it is recommended that the user applies EMC software optimization and
prequalification tests in relation with the EMC level requested for his application.

Software recommendations

The software flowchart must include the management of runaway conditions such as:
e  Corrupted program counter

e  Unexpected reset

e  Critical Data corruption (control registers...)

Prequalification trials

Most of the common failures (unexpected reset and program counter corruption) can be
reproduced by manually forcing a low state on the NRST pin or the Oscillator pins for 1
second.

To complete these trials, ESD stress can be applied directly on the device, over the range of
specification values. When unexpected behavior is detected, the software can be hardened
to prevent unrecoverable errors occurring (see application note AN1015).

Electromagnetic Interference (EMI)

The electromagnetic field emitted by the device are monitored while a simple application is
executed (toggling 2 LEDs through the I/O ports). This emission test is compliant with
IEC61967-2 standard which specifies the test board and the pin loading.
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Figure 19. Standard /O input characteristics - TTL port
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Figure 20. 5 V tolerant I/O input characteristics - CMOS port

VIRVIL (V)

)41 1.67
vyp=0-42(VpD<”

13-
1. d 1 :
e ! 5)40.75 .
0.7 0.75 . én\V|L=0'35VDD .V‘L4.32(VDD 2)+ | !
' . oMOS standard requirme ! : :
: ] ] : ] > VDD (V)
2 2.7 3 3.3 3.6
VDD
ai17279b
Figure 21. 5V tolerant I/O input characteristics - TTL port
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Figure 22. /0 AC characteristics definition
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when loaded by 50 pF
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5.3.14 NRST pin characteristics

The NRST pin input driver uses CMOS technology. It is connected to a permanent pull-up
resistor, Rp (see Table 36).

Unless otherwise specified, the parameters given in Table 39 are derived from tests
performed under the ambient temperature and Vpp supply voltage conditions summarized

in Table 9.
Table 39. NRST pin characteristics
Symbol Parameter Conditions Min Typ Max Unit
V”_(NRST)(” NRST Input low level voltage - -0.5 - 0.8 v
Vinnrsm) " | NRST Input high level voltage - 2 - | Vpp*0.5
NRST Schmitt trigger voltage

Vhys(NRST) hysteresis ) ) 200 ) mv
Rpy Weak pull-up equivalent resistor®) | V= Vss 30 40 50 kQ
VF(NRST)(1) NRST Input filtered pulse - - - 100 ns
VnenrsT) ) | NRST Input not filtered pulse Vpp>2.7V | 300 - - ns

1. Guaranteed by design, not tested in production.

2. 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).

3
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Figure 27. SPI timing diagram - master mode(")
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1. Measurement points are done at CMOS levels: 0.3Vpp and 0.7Vpp.
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Device marking for LFBGA100
The following figure shows the device marking for the LQFP100 package.

Other optional marking or inset/upset marks, which identify the parts throughout supply
chain operations, are not indicated below.

Figure 42. LFBGA100 marking example (package top view)

Additional information

Product identification" ’f‘k

—s| STM32F105 \

| VBH6 \

’ ‘ ‘ ’ ‘ Date code

Pin 1 identifier ’ ‘ ’

T O

MS42698V1

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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Device marking for LQFP64
The following figure shows the device marking for the LQFP64 package.

Other optional marking or inset/upset marks, which identify the parts throughout supply
chain operations, are not indicated below.

Figure 48.LQFP64 marking example (package top view)

| Revision code
Product identification’” Z «— |
\
| STM32F105
9 RgTe
| Date code
Pin 1 identifier Y | WW ]

@ O

MSv36569V1

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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7 Part numbering

Table 62. Ordering information scheme

Example: STM32 F 105R C T 6 V xxx TR

Device family
STM32 = ARM-based 32-bit microcontroller

Product type
F = general-purpose

Device subfamily
105 = connectivity, USB OTG FS
107 = connectivity, USB OTG FS & Ethernet

Pin count
R = 64 pins
V =100 pins

Flash memory size

8 = 64 Kbytes of Flash memory
B = 128 Kbytes of Flash memory
C = 256 Kbytes of Flash memory

Package
H=BGA
T=LQFP

Temperature range
6 = Industrial temperature range, —40 to 85 °C.
7 = Industrial temperature range, —40 to 105 °C.

Software option
Internal code or Blank

Options
XXX = programmed parts

Packing
Blank = tray
TR = tape and reel

For a list of available options (speed, package, etc.) or for further information on any aspect
of this device, contact your nearest ST sales office.

3
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Appl

ication block diagrams

A.2

3

Ethernet interface solutions

Figure 53. MIl mode using a 25 MHz crystal

STM32F107xx
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ai15656
1. HCLK must be greater than 25 MHz.
2. Pulse per second when using IEEE1588 PTP, optional signal.
Figure 54. RMII with a 50 MHz oscillator
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< /20r/20 |g
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ai15657
1. HCLK must be greater than 25 MHz.
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A3 Complete audio player solutions

Two solutions are offered, illustrated in Figure 57 and Figure 58.

Figure 57 shows storage media to audio DAC/amplifier streaming using a software Codec.
This solution implements an audio crystal to provide audio class 1°’S accuracy on the master
clock (0.5% error maximum, see the Serial peripheral interface section in the reference
manual for details).

Figure 57. Complete audio player solution 1
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Figure 58 shows storage media to audio Codec/amplifier streaming with SOF
synchronization of input/output audio streaming using a hardware Codec.

Figure 58. Complete audio player solution 2
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Revision history

3

Table 65. Document revision history (continued)

Date

Revision

Changes

14-Sep-2009

Document status promoted from Preliminary data to full datasheet.

Number of DACs corrected in Table 3: STM32F105xx and
STM32F107xx family versus STM32F103xx family.

Note 5 added in Table 5: Pin definitions.

VRerINT @nd Teoeff @dded to Table 12: Embedded internal reference
voltage.

Values added to Table 13: Maximum current consumption in Run
mode, code with data processing running from Flash, Table 14:
Maximum current consumption in Run mode, code with data
processing running from RAM and Table 15: Maximum current
consumption in Sleep mode, code running from Flash or RAM.
Typical Ipp yveaT Value added in Table 16: Typical and maximum
current consumptions in Stop and Standby modes.

Figure 10: Typical current consumption on VBAT with RTC on vs.
temperature at different VBAT values added.

Values modified in Table 17: Typical current consumption in Run
mode, code with data processing running from Flash and Table 18:
Typical current consumption in Sleep mode, code running from Flash
or RAM.

fuse ext Min modified in Table 20: High-speed external user clock
characteristics.

C_4 and C, replaced by C in Table 22: HSE 3-25 MHz oscillator
characteristics and Table 23: LSE oscillator characteristics (fLSE =
32.768 kHz), notes modified and moved below the tables. Note 1
modified below Figure 16: Typical application with an 8 MHz crystal.
Conditions removed from Table 26: Low-power mode wakeup
timings.

Standards modified in Section 5.3.10: EMC characteristics on

page 54, conditions modified in Table 31: EMS characteristics.
Jitter maximum values added to Table 27: PLL characteristics and
Table 28: PLL2 and PLL3 characteristics.

Rpy and Rpp modified in Table 36: I/O static characteristics.

Condition added for V\grnrsT) Parameter in Table 39: NRST pin
characteristics. Note removed and Rpp, Rpy values added in
Table 46: USB OTG FS DC electrical characteristics.

Table 48: Ethernet DC electrical characteristics added.

Parameter values added to Table 49: Dynamic characteristics:
Ethernet MAC signals for SMI, Table 50: Dynamic characteristics:
Ethernet MAC signals for RMIl and Table 51: Dynamic
characteristics: Ethernet MAC signals for MII.

Capc and Ry parameters modified in Table 52: ADC
characteristics. R\ max values modified in Table 53: RAIN max for
fADC = 14 MHz.

Table 56: DAC characteristics modified. Figure 38: 12-bit buffered
/non-buffered DAC added.

Table 64: Applicative current consumption in Run mode, code with
data processing running from Flash added.

Small text changes.
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