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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 64 or 128 Kbytes and SRAM of 10 or 16 Kbytes),
and an extensive range of enhanced peripherals and 1/0Os connected to two APB buses. All
devices offer standard communication interfaces (two I1°Cs, two SPls, one USB and three
USARTSs), one 12-bit ADC and three 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 STM32F102xx 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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Figure 2. Clock tree
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For the USB function to be available, both HSE and PLL must be enabled, with the USB clock output
(USBCLK) at 48 MHz.

To have an ADC conversion time of 1.2 pys, APB2 must be at 12 MHz, 24 MHz or 48 MHz.
The Flash memory programming interface clock (FLITFCLK) is always the HSI clock.
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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 STM32F 102x4/6 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

64 or 128 Kbytes of embedded Flash is available for storing programs and data.
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CRC (cyclic redundancy check) calculation unit

The CRC (cyclic redundancy check) calculation unit is used to get a CRC code from a 32-bit
data word and a fixed generator polynomial.

Among other applications, CRC-based techniques are used to verify data transmission or
storage integrity, In the scope of the EN/IEC 60335-1 standard, they offer a means of
verifying the Flash memory integrity. The CRC calculation unit helps compute a signature of
the software during runtime, to be compared with a reference signature generated at link-
time and stored at a given memory location.

Embedded SRAM

10 or 16 Kbytes of embedded SRAM accessed (read/write) at CPU clock speed with 0 wait
states.

Nested vectored interrupt controller (NVIC)

The STM32F102xx medium-density USB access line embeds a nested vectored interrupt
controller able to handle up to 36 maskable interrupt channels (not including the 16 interrupt
lines of Cortex®-M3) and 16 priority levels.

¢  Closely coupled NVIC gives low latency interrupt processing

e Interrupt entry vector table address passed directly to the core

e  Closely coupled NVIC core interface

e Allows early processing of interrupts

e  Processing of late arriving higher priority interrupts

e  Support for tail-chaining

e  Processor state automatically saved

e Interrupt entry restored on interrupt exit with no instruction overhead

This hardware block provides flexible interrupt management features with minimal interrupt
latency.

External interrupt/event controller (EXTI)

The external interrupt/event controller consists of 19 edge detectors 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 external line with pulse
width lower than the Internal APB2 clock period. Up to 51 GPIOs are 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 4-16 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 on
failure of an indirectly used external crystal, resonator or oscillator).

Several prescalers 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 APB domains is 48 MHz. See Figure 2 for details on the clock tree.
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register to generate an alarm. A 20-bit prescaler is used for the time base clock and is by
default configured to generate a time base of 1 second from a clock at 32.768 kHz.

Independent watchdog

The independent watchdog is based on a 12-bit downcounter and 8-bit prescaler. It is
clocked from an independent 40 kHz internal RC and as it operates independently from the
main clock. it can operate in Stop and Standby modes. It can be used as a watchdog to
reset the device when a problem occurs, or as a free running timer for application timeout
management. It is hardware or software configurable through the option bytes. The counter
can be frozen in debug mode.

Window watchdog

The window watchdog is based on a 7-bit downcounter that can be set as free running. It
can be used as a watchdog to reset the device when a problem occurs. It is clocked from
the main clock. It has an early warning interrupt capability and the counter can be frozen in
debug mode.

SysTick timer

This timer is dedicated for OS, but could also be used as a standard down counter. It
features:

e A 24-bit down counter

e Autoreload capability

Maskable system interrupt generation when the counter reaches 0.

e Programmable clock source

General-purpose timers (TIMx)

There are 3 synchronizable general-purpose timers embedded in the STM32F 102xx
medium-density USB access 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 12 input
captures / output compares / PWMs on the LQFP48 and LQFP64 packages.

The general-purpose timers can work together via the Timer Link feature for synchronization
or event chaining. Their counter can be frozen in debug mode.

Any of the general-purpose timers can be used to generate PWM outputs. They all have
independent DMA request generation.

These timers are capable of handling quadrature (incremental) encoder signals and the
digital outputs from 1 to 3 hall-effect sensors.

I’C bus

Two I2C bus interfaces can operate in multi-master and slave modes. They can support
standard and fast modes. They support dual slave addressing (7-bit only) and both 7/10-bit
addressing in master mode. A hardware CRC generation/verification is embedded.

They can be served by DMA and they support SM Bus 2.0/PM Bus.
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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)

Two SPlIs are 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.

Both SPIs 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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Current consumption measurement

Figure 9. Current consumption measurement scheme
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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

Symbol Ratings Min Max Unit
External main supply voltage (including
Vpp-V -0.3 4.0
DD 7SS 1 Vppaand 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
ariations between differen power pins -
|[AVppyl Variati bet diff t Vpbp i 50
Variations between all the different ground mV
Vssx = Vssl | pins g - 50
Vv Electrostatic discharge voltage see Section 5.3.11: Absolute maximum
ESD(HBM) | (human body model) 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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Table 11. Embedded internal reference voltage

Symbol Parameter Conditions Min | Typ | Max | Unit

VregiNnT | Internal reference voltage —40°C<Tp<+85°C| 1.16 | 1.20 | 1.24 \Y

M ADC sampling time when reading ) i 2)
Ts_wefint " | the internal reference voltage 51 171 HS

(2) | Internal reference voltage spread

VRERINT | gyer the temperature range Vpp =3V £10mV ) } 10 mV
TCOeﬁ(z) Temperature coefficient - - - 100 pf’én /

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

2. Guaranteed by design, not tested in production.

Supply current characteristics

The current consumption is a function of several parameters and factors such as the
operating voltage, ambient temperature, I/O pin loading, device software configuration,
operating frequencies, I/O pin switching rate, program location in memory and executed
binary code.

The current consumption is measured as described in Figure 9: Current consumption
measurement scheme.

All Run-mode current consumption measurements given in this section are performed with a
reduced code that gives a consumption equivalent to Dhrystone 2.1 code.

Maximum current consumption

The MCU is placed under the following conditions:
e Alll/O pins are in input mode with a static value at Vpp or Vgg (no load)
e All peripherals are disabled except if it is explicitly mentioned

e The Flash access time is adjusted to fyc « frequency (0 wait state from 0 to 24 MHz, 1
wait state from 24 to 48 MHz)

e  Prefetch in on (reminder: this bit must be set before clock setting and bus prescaling)
L4 When the peripherals are enabled fPCLK'] = fHCLK/Z’ fPCLKZ = fHCLK

The parameters given in Table 12 are derived from tests performed under ambient
temperature and Vpp supply voltage conditions summarized in Table 8.
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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 l/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 pA/MHz
DMA1 16.53
AHB (up to 48 MHz)
BusMatrix(®) 8.33
APB1-Bridge 10.28
TIM2 32.50
M3 31.39
TIM4 31.94
SPI2 417
USART2 12.22
APB1 (up to 24 MHz) USARTS 12.22
12C1 10.00
12C2 10.00
uUsB 17.78
WWDG 250
PWR 1.67
BKP 2.50
IWDG 11.67
APB2-Bridge 375
GPIOA 6.67
GPIOB 6.53
APB2 (up to 48 MHz) GPIOC 6.53
GPIOD 6.53
SPI1 472
USART1 11.94
ADC1®) &) 17.50

1. fhck = 48 MHz, fapg1 = fHeLk/2, fape2 = fHeLk, default prescaler value for each peripheral.
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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
V| sEH OSC32_IN input pin high level voltage 0.7Vpp - Vop v
ViseL OSC32_IN input pin low level voltage Vss - 0.3Vpp
bw(LSE) OSC32_IN high or low time(") 450 - -
twLsE) -
ns
tLSE) | OSC32_IN rise or fall time(") ; - 50
tiLsE)
Cintsey | OSC32_IN input capacitance(!) - 5 - pF
DuCy(LSE) Duty cycle 30 - 70 %
I OSC32_IN Input leakage current Vgs< Vin< Vpp - - +1 MA

1. Guaranteed by design, not tested in production.

Figure 16. High-speed external clock source AC timing diagram
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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 Rs=30Q - 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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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.

3
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Figure 22. 5 V 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 V| /Voy) 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 ratings 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).
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SPIl interface characteristics

Unless otherwise specified, the parameters given in Table 41 are derived from tests

performed under ambient temperature, fpc| ky frequency and Vpp supply voltage conditions
summarized in Table 8.

Refer to Section 5.3.13: /O port characteristics for more details on the input/output alternate
function characteristics (NSS, SCK, MOSI, MISO).

Table 41. SPI characteristics

Symbol Parameter Conditions Min Max Unit
Master mode - 18
fsck SPI clock frequency MHz
1esck) Slave mode - 18
tsck) | SPI clockrise and fall Capacitive load: C = 30 pF - 8 ns
tf(SCK) time
DUCy(SCK) ili;sc'i‘éﬁa'”p“t clock | glave mode 30 70 | %
tSU(NSS)(1) NSS setup time Slave mode 4tpcLk -
th(NSS)(1) NSS hold time Slave mode 2tPCLK -
O -
tw(SCKH) | | SCK high and low time | MaSter mode, fpeiic = 36 MHz, | 5, 60
tW(SCKL) presc = 4
t (M Master mode 5 -
suMi ;) | Data input setup time
tsu(si) Slave mode 5 -
thom) (1 Master mode 5 -
Data input hold time
th(snm Slave mode 4 -
ns
ta(so)(1)(2) Data output access time | Slave mode, fpc k = 20 MHz 0 3tpcLk
taisso) ) | Data output disable time | Slave mode 2 10
ty(so) () |Data output valid time Slave mode (after enable edge) - 25
1 _— Master mode (after enable
tV(MO)( ) | Data output valid time edge) - 5
th(so)“) Slave mode (after enable edge) 15 -
1) Data output hold time | paster mode (after enable
th(mo) edge) 2 .

Based on characterization, not tested in production.

2. Min time is for the minimum time to drive the output and the max time is for the maximum time to validate

the data.

3. Min time is for the minimum time to invalidate the output and the max time is for the maximum time to put
the data in Hi-Z
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Figure 27. SPI timing diagram - slave mode and CPHA=0

NSS input \ /.

tsuNss) : te(SCK) ————— th(NSS)_,<—>::
| 1 ! - I !
1 1 ) 1 |
5 |CPHA=0 ! /. .\ / .\ / \ |
Q — | 1 1 !
c CPOL=0 “tw(scKH) ! : o : [ : 1
1 1
& |cPHA=0 | tu(soKY) 1 > ! " | .
® |CPOL=1 , . ' | : ) \
1 1 | I 1
| 3 t — sy ! h o (SCK) : :
tat50) . V(SO) ! h(SO)-,q—»: e 3k tdis(SO) T
N 1
| 1 | - L 1
ou%ﬁ? —( :E MSB OUT x BIT6 OUT X LSB OUT )—
- 1
tsu(sl) —>.—:<:—
1
MOSI -
INPUT X : MSB IN X BIT1 IN X LSBIN X
! th(Sl) ——i
ail4134c
Figure 28. SPI timing diagram - slave mode and CPHA=1(1)
NSS input \ /.
I - 1
tSU(NSS) e e—— te(SCK) E— th(NSS) T¢—!
\ 1 1 . . 1 |
5 | cPHA=1 L \ . ' / N :
£ | cpoL=0 ! — .-
tw(SCKH) 1 1" | : 1 " !
5 CPHA=1 tw(SCKL) ! _I<—>: : : ! : : : :
? [cPoL=1 w T\ g '
: 1 ) : 1 :
! o tyso) sr—e th(S0) ~a—pt TS%K) il tais(s0) J—>

ta(SO) —re 1 : : tf(SCK) :

MISO T -
ourbr 4CX MSBouT X BIT6 OUT X LSB OUT )._

tsu(sl) —a———; e— th(sl) —
! |

INPUT X MSB IN X BIT:1.IN X wsn X

ai14135b

1. Measurement points are done at CMOS levels: 0.3Vpp and 0.7Vpp.

3
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Package characteristics

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.

LQFP64 package information

Figure 34. LQFP64 - 64-pin, 10 x 10 mm low-profile quad flat package outline

SEATING PLANE
<1 21 ¢ 0.25 mm
x GAUGE PLANE
E (8]
L .
< D . <X K
. D1 L !
4 D3 , L1,
48 ‘ 33
1ARAAAARAARAAAAE ‘
¢ § (32 i
49— ‘ L )
b ¥——e ! =
A = —
=2 B g
= ‘ =
=D ‘ = v
o4 | g 17 v
HHHHHHHH‘HHHHHHH v
PIN 1 1 16
IDENTIFICATION »i€le
5W_ME_V3
1. Drawing is not to scale.
Table 50. LQFP64 - 64-pin, 10 x 10 mm low-profile quad flat
package mechanical data
millimeters inches(!)
Symbol
Min Typ Max Min Typ Max
A - - 1.600 - - 0.0630
A1 0.050 - 0.150 0.0020 - 0.0059
A2 1.350 1.400 1.450 0.0531 0.0551 0.0571
b 0.170 0.220 0.270 0.0067 0.0087 0.0106

3
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Package characteristics

Table 50. LQFP64 - 64-pin, 10 x 10 mm low-profile quad flat

package mechanical data (continued)

millimeters inches(!
Symbol
Min Typ Max Min Typ Max
c 0.090 - 0.200 0.0035 - 0.0079
D - 12.000 - - 0.4724 -
D1 - 10.000 - - 0.3937 -
D3 - 7.500 - - 0.2953 -
E - 12.000 - - 0.4724 -
E1 - 10.000 - - 0.3937 -
E3 - 7.500 - - 0.2953 -
- 0.500 - - 0.0197 -
K 0° 3.5° 7° 0° 3.5° 7°
0.450 0.600 0.750 0.0177 0.0236 0.0295
L1 - 1.000 - - 0.0394 -
cce - - 0.080 - - 0.0031

1.

Values in inches are converted from mm and rounded to 4 decimal digits.

Figure 35. LQFP64 - 64-pin, 10 x 10 mm low-profile quad flat package
recommended footprint

12.7

J00000CConoooq

12.7

v

p— uuuuuuuuuuu uuu
49:| e —
— |:| AF
— —
— —
— —
— —
— —
— —
— —
— —

103 =3 —
— —
— —
=" 103 =
64— 17

-»E<—1.2

ai14909¢

1.

3

Dimensions are expressed in millimeters.
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Table 51. LQFP48 - 48-pin, 7 x 7 mm low-profile quad flat package
mechanical data

72/80

millimeters inches(!)
Symbol
Min Typ Max Min Typ Max

A - - 1.600 - - 0.0630
A1 0.050 - 0.150 0.0020 - 0.0059
A2 1.350 1.400 1.450 0.0531 0.0551 0.0571

b 0.170 0.220 0.270 0.0067 0.0087 0.0106

0.090 - 0.200 0.0035 - 0.0079

D 8.800 9.000 9.200 0.3465 0.3543 0.3622
D1 6.800 7.000 7.200 0.2677 0.2756 0.2835
D3 - 5.500 - - 0.2165 -

E 8.800 9.000 9.200 0.3465 0.3543 0.3622
E1 6.800 7.000 7.200 0.2677 0.2756 0.2835
E3 - 5.500 - - 0.2165 -

e - 0.500 - - 0.0197 -

L 0.450 0.600 0.750 0.0177 0.0236 0.0295
L1 - 1.000 - - 0.0394 -

k 0° 3.5° 7° 0° 3.5° 7°
ccc - - 0.080 - - 0.0031

1.

Values in inches are converted from mm and rounded to 4 decimal digits.
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Revision history

Table 54. Document revision history

Date

Revision

Changes

23-Sep-2008

1

Initial release.

23-Apr-2009

1/0 information clarified on page 1. Figure 1: STM32F102T8 medium-
density USB access line block diagram and Figure 5: Memory map
modified.

In Table 4: Medium-density STM32F102xx pin definitions: PB4, PB13,
PB14, PB15, PB3/TRACESWO moved from Default column to Remap
column.

Pp value added for LQFP64 package in Table 8: General operating
conditions.

Note modified in Table 13: Maximum current consumption in Run mode,
code with data processing running from Flash and Table 15: Maximum
current consumption in Sleep mode, code running from Flash or RAM.
Figure 13, Figure 14 and Figure 15 show typical curves.

Figure 31: ADC accuracy characteristics modified.

Figure 33: Power supply and reference decoupling modified.

Table 20: High-speed external user clock characteristics and Table 21:
Low-speed external user clock characteristics modified.

ACChg max values modified in Table 24: HSI oscillator characteristics.
Small text changes.

22-Sep-2009

Note 5. updated in Table 4: Medium-density STM32F102xx pin definitions.
VRerINT @nd Teoeff @dded to Table 12: Embedded internal reference
voltage. Typical Ipp ygar Value added in Table 16: Typical and maximum
current consumptions in Stop and Standby modes. Figure 12: Typical
current consumption on VBAT with RTC on versus temperature at
different VBAT values added.

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

C_q and C, replaced by C in Table 22: HSE 4-16 MHz oscillator
characteristics and Table 23: LSE oscillator characteristics (fLSE = 32.768
kHz), notes modified and moved below the tables. Table 24: HSI oscillator
characteristics modified. Conditions removed from Table 26: Low-power
mode wakeup timings.

Note 1. modified below Figure 18: Typical application with an 8 MHz
crystal.

Figure 25: Recommended NRST pin protection modified.

IEC 1000 standard updated to IEC 61000 and SAE J1752/3 updated to
IEC 61967-2 in Section 5.3.10: EMC characteristics on page 48.

Jitter added to Table 27: PLL characteristics.
Table 43: SPI characteristics modified.

Capc and Ry parameters modified in Table 47: ADC characteristics.
Ran max values modified in Table 48: RAIN max for fADC = 12 MHz.

Small text changes.

3
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Table 54. Document revision history (continued)

Date Revision Changes

Figure 2: Clock tree: added FLITFCLK and Note 3., and modified Note 1..
Updated Note 2. in Table 41: 12C characteristics.
Updated Figure 25: Recommended NRST pin protection.
Changed tysckH) 10 twiscLH): twisckL) 1O twiscLLy trsck) 1o tyscL) tisck)
to tf(SCL)! and tSU(STA:STO) to tW(STO:STA) in Figure 26:12C bus AC
waveforms and measurement circuit(1).
Changed note for g and Rpy and updated Note 7.contentin Table 36: //O
static characteristics. Updated text related to CMOS and TTL compliance
and added Figure 20, Figure 21, Figure 22, and Figure 23.
Updated Section : Output driving current.
In Table 43: SPI characteristics, removed note 1 related to SPI1
remapped characteristics.
Added DuCy gy in Table 24: HSI oscillator characteristics.
Table 23: LSE oscillator characteristics (fLSE = 32.768 kHz): removed
note 2 related to oscillator selection, updated Note 2., and tgysk)
specified for various ambient temperature values.
Updated Note 2. and Note 3. below Figure 35: Recommended footprint
(dimensions in mm)(7)(2)(3) .
Table 37: Output voltage characteristics: updated Vg and Vg conditions

27-Sep-2012 4 for TTL and CMOS outputs and added Note 2..

Replaced “TBD” by “-” for “max” specification of “Supply current in
Standby mode” in Table 16: Typical and maximum current consumptions
in Stop and Standby modes.

Removed “except for analog inputs” from paragraph “GPIOS (general-
purpose inputs/outputs) in Chapter 2.3: Overview.

Updated t,,ysg) min value in Table 20: High-speed external user clock
characteristics.

Added Note 2. in Table 5: Voltage characteristics.

Updated Note 3., Note 4. and Note 5. in Table 6: Current characteristics.
Updated Note 1. in Table 38: I/O AC characteristics.

Added Chapter 5.3.12: I/O current injection characteristics.

Updated Note 2. in Table 41: 12C characteristics.

Updated “Output driving current” paragraph in Chapter 5.3.13: I/O port
characteristics.

Removed Note 4 and updated Note 3. in Table 41: 12C characteristics.
Updated Figure 29: SPI timing diagram - master mode(1) (SCK Output
instead of Input).

Replaced every occurrence of USBDP or USBDM by USB_DP or
USB_DM, respectively.
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