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STM32F101x8, STM32F101xB Description
2.1 Device overview
Figure 1 shows the general block diagram of the device family.
Table 2. Device features and peripheral counts (STM32F101xx
medium-density access line)
Peripheral STM32F101Tx | STM32F101Cx | STM32F101Rx | STM32F101Vx

Flash - Kbytes 64 128 64 128 64 128 64 128
SRAM - Kbytes 10 16 10 16 10 16 10 16

4

g General -purpose 3 3 3 3

=

SPI 1 2 2 2

<

g |I’c 1 2 2 2

©

O

c

>

£

£

3 USART 2 3 3 3

12-bit synchronized ADC
number of channels

110 channels

110 channels

116 channels

116 channels

GPIOs 26 37 51 80
CPU frequency 36 MHz
Operating voltage 20t0o3.6V

Operating temperatures

Ambient temperature: —40 to +85 °C (see Table 8)
Junction temperature: —40 to +105 °C (see Table 8)

Packages

VFQFPN36

LQFP48,
UFQFPN48

LQFP64

LQFP100
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3

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 STM32F101xx medium-density access line family 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.

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

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

Nested vectored interrupt controller (NVIC)

The STM32F101xx medium-density access line embeds a nested vectored interrupt
controller able to handle up to 43 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
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STM32F101x8, STM32F101xB Description
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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

e Maskable system interrupt generation when the counter reaches 0.

e  Programmable clock source

General-purpose timers (TIMx)

There are three synchronizable general-purpose timers embedded in the STM32F101xx
medium-density 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 largest 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

Up to two IC bus interfaces can operate in multimaster 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.

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)

Up to two SPIs are able to communicate up to 18 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.

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
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Description STM32F101x8, STM32F101xB

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.

2.3.23 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.

2.3.24 Temperature sensor

The temperature sensor has to generate a voltage that varies linearly with temperature. The
conversion range is between 2 V < Vppa < 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.

2.3.25 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.
The JTAG TMS and TCK pins are shared respectively with SWDIO and SWCLK and a
specific sequence on the TMS pin is used to switch between JTAG-DP and SW-DP.

3
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STM32F101x8, STM32F101xB Pinouts and pin description

Table 4. Medium-density STM32F101xx pin definitions (continued)

Pins Alternate functions®(4)
g
- ® o | 8 = § Main
Rz 3|2 |2 Pin name 2| @ function®
gl a oy & | O | (afterreset) Default Remap
ggl9|9|¢ =
= s
USART2_TX®)
12 |16 | 25 | 9 PA2 o | - PA2 ADC._IN2/TIM2. CH3®) -
USART2_RX®)
13 |17 | 26 [ 10 PA3 o | - PA3 ADC._IN3/TIM2. CH4®) -
- |18 27 | - Vss 4 s | - Vss 4 - -
- |19 28 | - Vpp_4 S| - Vpbp_4 - -
SPI1_NSS@)/ADC_IN4
14 |20 | 29 |11 PA4 o | - PA4 USART2. CK®) -
15 [ 21| 30 |12 PA5 o | - PA5 SPI1_SCK®@)/ADC_IN5 -
SPI1_MISO®)/ADC_IN6
16 | 22| 31 [13 PA6 o | - PAG TIM3. CH1®) -
SPI1_MOSI®)/ADC_IN7
17 | 23| 32 [ 14 PA7 o | - PA7 TIM3_CH2®) -
- 24|33 - PC4 o | - PC4 ADC_IN14 -
- |25 34| - PC5 o | - PC5 ADC_IN15 -
18 |26 | 35 | 15 PBO o | - PBO ADC_IN8/TIM3_CH3(® -
19 | 27 | 36 | 16 PB1 o | - PB1 ADC_IN9/TIM3_CH4(®) -
20 |28 | 37 |17 PB2 /0| FT | PB2/BOOT1 - -
- |- |38 - PE7 /o | FT PE7 - -
- |- |39 - PE8 /o | FT PES - -
- | - |40 - PE9 /o | FT PE9 - -
- -4 - PE10 /o | FT PE10 - -
- - |42 - PE11 /o | FT PE11 - -
- |- |43 - PE12 /o | FT PE12 - -
-l - |44 - PE13 /o | FT PE13 - -
- |- |45 | - PE14 /o | FT PE14 - -
- | - |46 | - PE15 /o | FT PE15 - -
12C2_SCL/
21 |29 | 47 | - PB10 /o | FT PB10 USART3, X ® TIM2_CH3
12C2_SDA/
22 |30 48 | - PB11 /o | FT PB11 USART3. RX ® TIM2_CH4
‘Yl DoclD13586 Rev 17 25/101
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Memory mapping

4

Memory mapping

The memory map is shown in Figure 8.

Figure 8. Memory map

APB memory space

OXFFFF FFF

0xE010 0000 reserved
0x6000 0000 reserved
0x4002 3400 reserved |4k
CRC
OXFFFF FFFF, 0x4002 3000 b
0x4002 2400 reserved |3k
0x4002 2000 _Flash interface (1K
7 0x4002 1400 reserved 3K
0XE010 0000 i 0x4002 1000 Rcc K
Cortex-M3 internal 3K
0XE000 0000 |__peripherals 0x4002 0400 reserved
0x4002 0000 DMA 1«
6 reserved 1K
0x4001 3C00) »
0x4001 3800 USART! «
0xC000 0000 0x4001 3400 reserved
0x4001 3000 seit ®
5 ox4001 2coo|___"eserved ®
ox4001 2800 |___"eserved K
ADC1
0xA000 0000 0x4001 2400 c 1K
reserved 2K
0x4001 1C00)
4 Ox1FFF FFFF 0x4001 1800 PortE 1«
Ox1FFF F80F reserved 0x4001 1400 Port D '«
0x4001 1000 Port K
0x8000 0000 Option Bytes x «
Ox1FFF F800 0x4001 0C00) Port B
0x4001 0800 Port A K
3 System memory 0x4001 0400 EXTI 1K
0x4001 0000 AFIO 1K
0x1FFF F000
0x6000 0000 reserved 35K
0x4000 7400
2 0x4000 7000 PWR 1K
BKP
0x4000 6C00 K
Peripherals reserved 0x4000 6800 reserved "
0x4000 0000 Ld 0x4000 6400 reserved 1K
0x4000 6000 reserved |1k
1 0x4000 5C00 reseved |1k
0x4000 5800 12c2 K
0x4000 5400 12¢1 1K
0x2000 0000 SRAM
0x0801 FFFF reserved 2K
0x4000 4C00)
0 Flash memory 0x4000 4800 USART3 1K
0x4000 4400 USART2 1K
0x0800 0000 reserved x
0x0000 0000 Aliased to Flash or
system memory 0x4000 3C00)
depending on 0x4000 3800 SPI2 1K
BOOT pins
[ reserved 0x0000 0000 £ 0x4000 3400 reserved | K
0x4000 3000 WDG ®
0x4000 2C00 WWDG K
0x4000 2800 RTC 1K
reserved 7K
0x4000 0C00)
0x4000 0800 Tim4 1K
0x4000 0400 TIM3 1K
0x4000 0000 TiM2 ®
ai4379e
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Electrical characteristics STM32F101x8, STM32F101xB

Table 8. General operating conditions (continued)

Symbol Parameter Conditions Min Max Unit
Standard 10 -0.3 |Vpp+0.3
2V<Vppx36V| -03 5.5
VN I/0 input voltage FT10®) V
Vpp=2V -0.3 5.2
BOOTO 0 5.5
LQFP100 - 434
LQFP64 - 444
P, Z;)wer dissipation at Ty = 85 °C LQFP48 _ 363 mW
UFQFPN48 - 624
VFQFPN36 - 1000
Maximum power dissipation | —40 85
TA Ambient temperature
Low power dissipation(s) —40 105 °C
Ty Junction temperature range - -40 105

1. When the ADC is used, refer to Table 41: 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.

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

If Tp is lower, higher Pp values are allowed as long as T does not exceed T max (see Table 6.7: Thermal
characteristics on page 90).

5. Inlow power dissipation state, Ty can be extended to this range as long as T does not exceed T max (see
Table 6.7: Thermal characteristics on page 90).

5.3.2 Operating conditions at power-up / power-down

Subject to general operating conditions for T.

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

Symbol Parameter Conditions Min Max Unit
Vpp rise time
0 )
rate Y
t - us
VP Vpp, fall time
20 %
rate
5.3.3 Embedded reset and power control block characteristics

The parameters given in Table 10 are derived from tests performed under the ambient
temperature and Vpp supply voltage conditions summarized in Table 8.

3
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STM32F101x8, STM32F101xB Electrical characteristics

Table 10. Embedded reset and power control block characteristics

Symbol Parameter Conditions Min | Typ | Max | Unit

PLS[2:0]=000 (rising edge) 21 |2.18 |2.26
PLS[2:0]=000 (falling edge) 2 |2.08 |2.16

(
(
PLS[2:0]=001 (rising edge) 219 (228 |2.37
(
(
(

PLS[2:0]=001 (falling edge) | 2.09 [2.18 [2.27
PLS[2:0]=010 (rising edge) 2.28 |2.38 |2.48
PLS[2:0]=010 (faling edge) | 2.18 [2.28 [2.38
PLS[2:0]=011 (rising edge) 2.38 |2.48 |2.58
Programmable voltage | PLSI2:0]=011 (falling edge) | 2.28 2.38 |2.48

VPVD | detector level selection PLS[2:0]=100 (rising edge) | 2.47 |2.58 |2.69 v
PLS[2:0]=100 (falling edge) 2.37 |2.48 |2.59
PLS[2:0]=101 (rising edge) 257 |2.68 |2.79
PLS[2:0]=101 (falling edge) 247 |2.58 |2.69
PLS[2:0]=110 (rising edge) 266 |2.78 2.9
PLS[2:0]=110 (falling edge) 256 |2.68 |2.8
PLS[2:0]=111 (rising edge) 2.76 |2.88 |3
PLS[2:0]=111 (falling edge) 266 |2.78 |2.9
Vpyphyst? | PVD hysteresis - - 100 - | mv
Voompon | POWET oN/power down Falling edge 1.8(1) |1.88 |1.96 y
reset threshold Rising edge 1.84 [1.92 |2.0
Vpprhyst? | PDR hysteresis - - |40 - | mv
tRSTTEMpo(Z) Reset temporization - 1.5 |25 |45 ms
1. The product behavior is guaranteed by design down to the minimum Vpog/ppr Value.
2. Guaranteed by design, not tested in production.
"_l DoclD13586 Rev 17 35/101
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Electrical characteristics

5.3.9

5.3.10

3

Table 26. PLL characteristics (continued)

Value
Symbol Parameter Unit
Min(" Typ Max(?)
tLock PLL lock time - - 200 us
Jitter Cycle-to-cycle jitter - - 300 ps

1. Based on device characterization, not tested in production.

2. Take care of using the appropriate multiplier factors so as to have PLL input clock values compatible with
the range defined by fp | ouT:

Memory characteristics

Flash memory

The characteristics are given at Ty = —40 to 85 °C unless otherwise specified.

Table 27. Flash memory characteristics

Symbol Parameter Conditions Min(" Typ Max(" | Unit
torog 16-bit programming time Tpo=—-40to +85°C 40 52.5 70 ys
terase | Page (1 KB) erase time Tpo=—401to +85 °C 20 - 40 ms
tve Mass erase time Tpo=—401to +85 °C 20 - 40 ms
Read mode
fucLk = 36 MHz with 1 wait - - 20 mA
state, Vpp =3.3V
Iop Supply current Write / Erase modes ) ) 5 mA
fHCLK =36 MHZ, VDD =33V
Power-down mode / Halt,
Vpp =3.010 3.6 V - -] %0 | A
Vorog Programming voltage - 2 - 3.6 \Y

1. Guaranteed by design, not tested in production.

EMC characteristics

Susceptibility tests are performed on a sample basis during device characterization.

Functional EMS (Electromagnetic susceptibility)

While a simple application is executed on the device (toggling 2 LEDs through 1/O ports).
the device is stressed by two electromagnetic events until a failure occurs. The failure is
indicated by the LEDs:
e Electrostatic discharge (ESD) (positive and negative) is applied to all device pins until

a functional disturbance occurs. This test is compliant with the IEC 61000-4-2 standard.

e FTB: A Burst of Fast Transient voltage (positive and negative) is applied to Vpp and
Vgg through a 100 pF capacitor, until a functional disturbance occurs. This test is
compliant with the IEC 61000-4-4 standard.

A device reset allows normal operations to be resumed.

DoclD13586 Rev 17
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Electrical characteristics STM32F101x8, STM32F101xB

Output driving current

The GPIOs (general-purpose inputs/outputs) can sink or source up to +8 mA, and sink or
source up to +20 mA (with a relaxed Vg /Vgp) except PC13, PC14 and PC15 which can
sink or source up to +/-3mA. 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 I/O 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).

Output voltage levels

Unless otherwise specified, the parameters given in Table 34 are derived from tests
performed under the ambient temperature and Vpp supply voltage conditions summarized
in Table 8. All I/Os are CMOS and TTL compliant.

Table 34. Output voltage characteristics

Symbol Parameter Conditions Min Max | Unit
(1) | Output Low level voltage for an 1/O pin )
VoL | when 8 pins are sunk at the same time CMOS port@),, .
5 - . Y lio=+8 mA, \Y
3) utput High level voltage for an 1/O pin 27V<Vpp<36V _ i}
VoH™ | \hen 8 pins are sourced at the same time Vop-0-4
(1) | Output low level voltage for an 1/O pin 2) )
VoL when 8 pins are sunk at the same time TTL port 0.4
o - ; 10 oi I|O =+8 mA V
3) utput high level voltage for an |/O pin 27V <Van <36V )
Vo™ | yhen 8 pins are sourced at the same time DD 24
Ve ) Output low level voltage for an I/O pin 1
oL : : _ 4 - 3
when 8 pins are sunk at the same time o= +20 mA®#) v
V., (3 | Output high level voltage for an I/O pin 27V<Vpp<36V V13| -
OH when 8 pins are sourced at the same time po—t-
(1) | Output low level voltage for an 1/O pin
VoL ) : _ 4 - 0.4
when 8 pins are sunk at the same time lo=+6 mA©“) v
\/..(3) | Output high level voltage for an I/O pin 2V<Vpp<27V Vono4 | -
OH" " | when 8 pins are sourced at the same time DD~

1. The || current sunk by the device must always respect the absolute maximum rating specified in Table 6
and the sum of |, (/0 ports and control pins) must not exceed lygs.

2. TTL and CMOS outputs are compatible with JEDEC standards JESD36 and JESD52.

3. The l,g current sourced by the device must always respect the absolute maximum rating specified in
Table 6 and the sum of |, (I/O ports and control pins) must not exceed |ypp.

4. Based on characterization data, not tested in production.
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Electrical characteristics STM32F101x8, STM32F101xB

Table 44. ADC accuracy(!) (2 @)

Symbol Parameter Test conditions Typ Max(4) Unit
ET Total unadjusted error +2 5
fPCLK2 =28 MHZ,
EO |Offset error fapc = 14 MHz, Rayy < 10 kQ, 1.5 2.5
EG Gain error Vppa=24Vto36V 1.5 *3 LSB
ED |Differential linearity error Measurements made after +1 +2
ADC calibration
EL Integral linearity error 1.5 +3

ADC DC accuracy values are measured after internal calibration.
Better performance could be achieved in restricted Vpp, frequency, Vger and temperature ranges.

ADC Accuracy vs. Negative Injection Current: Injecting negative current on any of the standard (non-
robust) analog input pins should be avoided as this significantly reduces the accuracy of the conversion
being performed on another analog input. It is recommended to add a Schottky diode (pin to ground) to
standard analog pins which may potentially inject negative current.

Any positive injection current within the limits specified for Iy piny and Zliyyeiny in Section 5.3.12 does not
affect the ADC accuracy.

4. Based on characterization, not tested in production.

Figure 33. ADC accuracy characteristics

V V
_"REF+ DDA f
[1LSB = or —— depending on package
IDEAL =095 ( 2006 "°P g on package)]
o = . (1) Example of an actual transfer curve
I (2) The ideal transfer curve
4094 ~ ' (3) End point correlation line
4093 :
= ' Eq=Total Unadjusted Error: maximum deviation
! between the actual and the ideal transfer curves.
7 , Eo=Offset Error: deviation between the first actual
6 , transition and the first ideal one.
N 1 Eg=Gain Error: deviation between the last ideal
5 | 1 transition and the last actual one.
' Ep=Differential Linearity Error: maximum deviation
4 : between actual steps and the ideal one.
3 4 | E, =Integral Linearity Error: maximum deviation
I between any actual transition and the end point
2 4 | correlation line.
1~ l
| | | | I Y Y
0 I I I I I I I 7/ T 1 L ]
1 2 3 4 5 6 7 4093 4094 4095 4096
Vssa Vopa ai14395b
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Device Marking for VFQFPN36

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

Figure 42. VFQFPN36 marking example (package top view)

Product identification”

i\’ STM32
N\

FLO3TA&HUL

Date code

Y Ww

Pin 1 identifier
N K’l R 7]
O

Revision code

MSv36977V1

1. Parts marked as “ES”,”"E” or accompanied by an Engineering Sample notification letter, are not yet
qualified and therefore not yet ready to be used in production and any consequences deriving from such
usage will not be at ST charge. In no event, ST will be liable for any customer usage of these engineering
samples in production. ST Quality has to be contacted prior to any decision to use these Engineering
Samples to run qualification activity.
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Package characteristics STM32F101x8, STM32F101xB

Figure 50. LQFP48 - 48-pin, 7 x 7 mm low-profile quad flat package
recommended footprint

“nnnnuuuﬁm P

A “ I:
36 5
37 P m— —
—/ —/ A
—/ Y
— Y O — |
— 730 020 [
— - —
7 5.80
9-10 — —
—/ —/
— —
[ < 7.30 » ]
—/ —/
148 13
1V 12
'I A
A ] A
1.20
[ ¢———5.80 ———»
< 9.70 >

ai14911d

1. Dimensions are expressed in millimeters.
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STM32F101x8, STM32F101xB Package characteristics

Device Marking for LQFP48

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

Figure 51. LQFP48 marking example (package top view)

(1)
Product Identification

/

STM32F |«

LO0LCBTL |//

[ ]

I:I:I Date code
-
Ly

7 Or~

Revision code

x
\

Pin 1 identifier

MSv36978V1

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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STM32F101x8, STM32F101xB Package characteristics

6.7.2

3

Evaluating the maximum junction temperature for an application

When ordering the microcontroller, the temperature range is specified in the ordering
information scheme shown in Table 52: Ordering information scheme.

Each temperature range suffix corresponds to a specific guaranteed ambient temperature at
maximum dissipation and, to a specific maximum junction temperature. Here, only
temperature range 6 is available (—40 to 85 °C).

The following example shows how to calculate the temperature range needed for a given
application, making it possible to check whether the required temperature range is
compatible with the STM32F101xx junction temperature range.

Example: high-performance application

Assuming the following application conditions:

Maximum ambient temperature Tp,4x = 82 °C (measured according to JESD51-2),
IpDmax = 50 MA, Vpp = 3.5V, maximum 20 |/Os used at the same time in output at low
level with I, =8 mA, Vo = 0.4 V and maximum 8 I/Os used at the same time in output
mode at low level with |5, =20 mA, Vg =13V

PiNTmax = 90 mA x 3.5 V=175 mW

Plomax=20 %8 MAx0.4V+8x20mAx 13V =272 mW
This gives: P\ytmax = 175 mW and Pigmax = 272 mW
Pbmax = 175 + 272 = 447 mW

Thus: Ppmax = 447 mW

Using the values obtained in Table 571 Ty, is calculated as follows:
— For LQFP64, 45 °C/W
Tymax = 82 °C + (45 °C/W x 447 mW) = 82 °C + 20.1 °C = 102.1 °C

This is within the junction temperature range of the STM32F101xx (—40 < T; < 105 °C).

Figure 52. LQFP64 Pp max vs. Tp
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Table 53. Document revision history (continued)

Date Revision

Changes

21-Jul-2008 8

Small text changes.

Power supply supervisor on page 16 modified and Vppp added to Table 8:
General operating conditions on page 33.

Capacitance modified in Figure 11: Power supply scheme on page 31.
Table notes revised in Section 5: Electrical characteristics.

Maximum value of tgstrEMPO Modified in Table 10: Embedded reset and
power control block characteristics on page 35.

Values added to Table 15: Typical and maximum current consumptions in
Stop and Standby modes and Table 21: Typical current consumption in
Standby mode removed.

fuse ext modified in Table 19: High-speed external user clock
characteristics on page 45. fp | |y Modified in Table 26: PLL
characteristics on page 50. -

fucLk corrected in Table 28: EMS characteristics.

Minimum SDA and SCL fall time value for Fast mode removed from
Table 38: 12C characteristics on page 63, note 1 modified.

thnss) modified in Table 40: SPI characteristics on page 65 and

Figure 30: SPI timing diagram - slave mode and CPHA = 0 on page 66.
Capc modified in Table 41: ADC characteristics on page 68 and

Figure 34: Typical connection diagram using the ADC modified.

fecLkz corrected in Table 43: ADC accuracy - limited test conditions and
Table 44: ADC accuracy.

Typical Tg_temp Value removed from Table 45: TS characteristics on
page 72.

LQFP48 package specifications updated (see Table 50, Table 49 and
Table 50).

Axx option removed from Table 52: Ordering information scheme on
page 92.

24-Jul-2008 9

First page modified: “Up to 2 x I12C interfaces” instead of “1 x I12C interface”

23-Sep-2008 10

STM32F101xx devices with 32 Kbyte Flash memory capacity removed,
document updated accordingly.

Section 2.2: Full compatibility throughout the family on page 14 updated.
Notes modified in Table 4: Medium-density STM32F101xx pin definitions
on page 24.

Note 2 modified below Table 5: Voltage characteristics on page 32,
[AVppy| min and [AVpp,| min removed.

Note 2 added to Table 8: General operating conditions on page 33.

Measurement conditions specified in Section 5.3.5: Supply current
characteristics on page 36.

Ipp in standby mode at 85 °C modified in Table 15: Typical and maximum
current consumptions in Stop and Standby modes on page 39.

General input/output characteristics on page 55 modified.
Note added below Table 52: Ordering information scheme.
Section 7.1: Future family enhancements removed. Small text changes.
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IMPORTANT NOTICE — PLEASE READ CAREFULLY

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

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

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

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

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

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

© 2015 STMicroelectronics — All rights reserved
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