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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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STM32F101x8, STM32F101xB

Pinouts and pin description

3

Figure 6. STM32F101xx medium-density access line UFQPFN48 pinout
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Figure 7. STM32F101xx medium-density access line VFQPFN36 pinout
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Pinouts and pin description STM32F101x8, STM32F101xB

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

Pins Alternate functions®®)
S
- ® o | 8 = § Main
Rz 3|2 |2 Pin name 2| @ function®
gl a oy & | O | (afterreset) Default Remap
5g 9|8 ¢ z
=] - s
23 | 31| 49 |18 Vss 1 S - Vss_1 - B
24 | 32| 50 |19 Vbp_ 1 S - Vbp_ 1 - -
SPI2_NSS/12C2_SMBA
25 | 33|51 | - PB12 o | FT PB12 JUSART3 CK © -
SPI2_SCK/
26 | 34|52 | - PB13 o | FT PB13 USART3, OTS® -
SPI2_MISO/
27 | 35| 53 | - PB14 o | FT PB14 USART3, RTS® -
28 | 36| 54 | - PB15 /o | FT PB15 SPI2_MOSI -
- - | 55| - PD8 o | FT PD8 - USART3_TX
- - | 56 | - PD9 o | FT PD9 - USART3_RX
- - | 57| - PD10 /o | FT PD10 - USART3_CK
- - | 58 | - PD11 o | FT PD11 - USART3_CTS
TIM4_CH1 /
- - |59 | - PD12 o | FT PD12 - USART3 RTS
- - |60 - PD13 /o | FT PD13 - TIM4_CH2
- - | 61| - PD14 /0| FT PD14 - TIM4_CH3
- - | 62| - PD15 /o | FT PD15 - TIM4_CH4
- | 37|63 - PC6 o | FT PC6 - TIM3_CH1
- | 38|64 - PC7 o | FT PC7 - TIM3_CH2
- | 39|65 - PC8 o | FT PC8 - TIM3_CH3
- |40 | 66 | - PC9 o | FT PC9 - TIM3_CH4
29 |41| 67 |20 PA8 o | FT PA8 USART1_CK/MCO -
30 | 42| 68 |21 PA9 /0| FT PA9 USART1_TX®) -
31 |43 ] 69 |22 PA10 Vo | FT PA10 USART1_RX®) -
32 |44| 70 |23 PA11 o | FT PA11 USART1_CTS -
33 |45| 71 |24 PA12 o | FT PA12 USART1_RTS -
JTMS-
34 |46 | 72 |25 PA13 o | FT SWDIO - PA13
- - 73 - Not connected -
26/101 DoclD13586 Rev 17 ‘Yl




STM32F101x8, STM32F101xB

Electrical characteristics

5.1.6

Caution:

3

Figure 9. Pin loading conditions

Figure 10. Pin input voltage

STM32F10xxx pin

C=50pF

T

STM32F10xxx pin

ai14123b aiL4124b
Power supply scheme
Figure 11. Power supply scheme
VBAT
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________________________ .
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ai14125d

In Figure 11, the 4.7 pF capacitor must be connected to Vpps.
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Electrical characteristics STM32F101x8, STM32F101xB

5.3.6

44/101

Table 18. Peripheral current consumption

Peripheral Typical consumption at 25 oc1) Unit
AHB (up to DMA1 16.53
36 MHz) BusMatrix(® 8.33
APB1-Bridge 10.28
TIM2 32.50
TIM3 31.39
TIM4 31.94
SPI2 417
USART2 12.22
"y ',?AL(Z“)F’ ©  [UsaART3 12.22
12C1 10.00
12C2 10.00
WWDG 2.50
WA/MHz
PWR 1.67
BKP 2.50
IWDG 11.67
APB2-Bridge 3.75
GPIO A 6.67
GPIO B 6.53
GPIO C 6.53
"y ',?AZH(ZL;F’ ©  [gpioD 6.53
GPIO E 6.39
ADC1®) 17.50
SPI1 472
USART1 11.94

1. fucLk = 36 MHz, fapg1 = fhcLk/2, fape2 = fHcLk, default prescaler value for each peripheral.
The BusMatrix is automatically active when at least one master is ON.

. SpeCIflC conditions for ADC: f =28 MHz, fAPB1 = fHCLK/Z fAPBZ = fHCLK f DCCLK = pr /2 When
ADON bit in the ADC_CR2 reglster is set to 1, the consumption added is equal to 0.65 mA. When the ADC
is enabled, a current consumption is added equal to 0.05 mA.

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 the ambient temperature and supply voltage conditions
summarized in Table 8.

3
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STM32F101x8, STM32F101xB Electrical characteristics

Table 19. High-speed external user clock characteristics

Symbol Parameter Conditions Min Typ Max | Unit
User external clock source
fHSE_ext frequency(!) 1 8 25 | MHz
Vusen | OSC_IN input pin high level voltage 0.7Vpp - Vbp v
Vuser | OSC_IN input pin low level voltage ) Vss - |0.3Vpp
fw(HSE) OSC_IN high or low time(") 5 - -
tw(HsE)
ns
trHsE) OSC_|IN rise or fall time(") - - 20
tiHsE)
Cinnsg) | OSC_IN input capacitance(" - - 5 - pF
DuCy(HSE) Duty cycle - 45 - 55 %
I OSC_IN Input leakage current Vss< Vin< 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 20 result from tests performed using an low-speed
external clock source, and under the 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
User external clock source
fLSE ext frequency() - 32.768 | 1000 | kHz
OSC32_IN input pin high level
VLSEH | yoltage PRI 0.7Vpp | - Vop
\Y
OSC32_IN input pin low level
ViseL voltage PP - Vss - 0.3Vpp
W(LSE) | 0SC32_IN high or low time(! 450 - -
tw(LsE)
ns
tLSE) OSC32_IN rise or fall time(") - - 50
tiLsE)
Cinse) | OSC32_IN input capacitance(!) - - 5 - pF
DuCy( sk | Duty cycle - 30 - 70 %
I OSC32_IN Input leakage current |Vgs < V|N< Vpp - - +1 MA
1. Guaranteed by design, not tested in production.
1S7 DoclD13586 Rev 17 45/101




STM32F101x8, STM32F101xB Electrical characteristics

Figure 22. Typical application with a 32.768 kHz crystal
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5.3.7 Internal clock source characteristics

The parameters given in Table 23 are derived from tests performed under the ambient
temperature and Vpp supply voltage conditions summarized in Table 8.

High-speed internal (HSI) RC oscillator

Table 23. HSI oscillator characteristics("

Symbol Parameter Conditions Min | Typ | Max | Unit
fusi Frequency - - 8 - MHz
DuCynsiy | Duty cycle - 45 - 55 %
Usgr-trirgmed with the RCC_CR ) ) 103) %
reglster( )
= _ ° ! - 0,
ACC Accuracy of the HSI Ta=-4010105°C 2 25 %
HSI | oscillator Factory- Tpo=-10t085°C | -1.5| - 22 | %
calibrated
4) (5 Tpo=0to70°C -1.3 - 2 %
Tp=25°C -1.1 - 1.8 %
HSI oscillator
tsu(HSI)(4) - 1 - 2 us

startup time

) | HSI oscillator power

Ipp(Hsiy consumption - - 80 | 100 | pA

1. Vpp =3.3V, Tp =-40to 105 °C unless otherwise specified.

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

Guaranteed by design, not tested in production.
Based on characterization, not tested in production.

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

3
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Electrical characteristics STM32F101x8, STM32F101xB

5.3.8

50/101

Low-speed internal (LSI) RC oscillator

Table 24. LSI oscillator characteristics (1)

Symbol Parameter Min Typ Max Unit
f|_3|(2) Frequency 30 40 60 kHz

tsusy’® | LS! oscillator startup time - - 85 us

IDD(LSI)(3) LSI oscillator power consumption - 0.65 1.2 MA

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 are measured on a wakeup phase with an 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 the ambient temperature and Vpp supply
voltage conditions summarized in Table 8.

Table 25. Low-power mode wakeup timings

Symbol Parameter Typ Unit
twusLeep'" Wakeup from Sleep mode 1.8 V]
Wakeup from Stop mode (regulator in run mode) 3.6
twusTor" ; Hs
Wakeup from Stop mode (regulator in low-power mode) 5.4
tWUSTDBY(1) Wakeup from Standby mode 50 Us

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 the ambient
temperature and Vpp supply voltage conditions summarized in Table 8.

Table 26. PLL characteristics

Value
Symbol Parameter Unit
Min(" Typ Max(?)
PLL input clock@ 1 8.0 25 MHz
feLL N :
PLL input clock duty cycle 40 - 60 %
feLL ouT PLL multiplier output clock 16 - 36 MHz

3
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Electrical characteristics STM32F101x8, STM32F101xB

52/101

The test results are given in Table 28. They are based on the EMS levels and classes
defined in application note AN1709.

Table 28. EMS characteristics

Symbol Parameter Conditions Level/Class

Vpp=3.3V, Tp=+25 °C,
fHCLK: 36 MHz 2B
conforms to IEC 61000-4-2

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

Fast transient voltage burst limits to be Vpp=3.3V, Ty=+25 °C,
Verrg | applied through 100 pF on Vpp and Vgg pins | fyc k=36 MHz 4A
to induce a functional disturbance conforms 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 pre
qualification 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 is 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.

Table 29. EMI characteristics

. Max vs. [fHSEIfHCLK]
Symbol | Parameter Conditions freMLTenr:::o":):n d Unit
quency 8/36 MHz
0.1 MHz to 30 MHz 7
Vpp=3.3V, Ty=25°C,
LQFP100 package 30 MHz to 130 MHz 8 dBlJV
SEMl Peak level . .
compliant with 130 MHz to 1GHz 13
IEC 61967-2
SAE EMI Level 3.5 -

3
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Electrical characteristics STM32F101x8, STM32F101xB

All I/Os are CMOS and TTL compliant (no software configuration required). Their
characteristics cover more than the strict CMOS-technology or TTL parameters. The
coverage of these requirements is shown in Figure 23 and Figure 24 for standard 1/Os, and
in Figure 25 and Figure 26 for 5 V tolerant 1/Os.

Figure 23. Standard /O input characteristics - CMOS port
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_0.65VDD
< oment VIH
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Figure 24. Standard 1/O input characteristics - TTL port
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STM32F101x8, STM32F101xB

Electrical characteristics

Figure 28. Recommended NRST pin protection
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The reset network protects the device against parasitic resets.

1.
2. The user must ensure that the level on the NRST pin can go below the V| (yrsT) max level specified in
Table 36. Otherwise the reset will not be taken into account by the device.

3
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Electrical characteristics STM32F101x8, STM32F101xB

Figure 30. SPI timing diagram - slave mode and CPHA =0
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Figure 31. SPI timing diagram - slave mode and CPHA = 1(1)
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1. Measurement points are done at CMOS levels: 0.3Vpp and 0.7Vpp,

3

66/101 DoclD13586 Rev 17




STM32F101x8, STM32F101xB Electrical characteristics

Equation 1: Ry max formula:

s
Ran <

N+2 I zADC
fADC X CADC X In(2 )

The formula above (Equation 1) is used to determine the maximum external impedance allowed for an
error below 1/4 of LSB. Here N = 12 (from 12-bit resolution).

Table 42. Ry max for fopc = 14 MHz(")

Ts (cycles) ts (us) Rain max (kQ)
1.5 0.11 0.4
7.5 0.54 5.9
135 0.96 1.4
28.5 2.04 25.2
415 2.96 37.2
55.5 3.96 50
71.5 5.11 NA
239.5 17.1 NA

1. Guaranteed by design, not tested in production.

Table 43. ADC accuracy - limited test conditions(1) (2

Symbol Parameter Test conditions Typ Max® | Unit

ET Total unadjusted error focLia = 28 MHz, 1.3 12

EO |Offset error fapc = 14 MHz, Ry < 10 kQ, | 41 +1.5
V =3Vto36V

EG |Gain error ppa =3 V10 3.6 105 | 15 | LSB
To=25°C

ED Differential linearity error Measurements made after 0.7 *1

EL |Integral linearity error ADC calibration +0.8 +15

ADC DC accuracy values are measured after internal calibration.

2. ADC Accuracy vs. Negative Injection Current: Injecting negative current on any 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 analog pins which may potentially
inject negative current.

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

3. Based on characterization, not tested in production.

3
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Electrical characteristics STM32F101x8, STM32F101xB

Figure 36. Power supply and reference decoupling (Vrgr+ connected to Vppa)

STM32F10xxx

Vrer+/Vopa

1

1 WF // 10 nF

Vrer-/Vssa

1

L

ai14381b

1. VRer+ and Ve inputs are available only on 100-pin packages.
5.3.18 Temperature sensor characteristics

Table 45. TS characteristics

Symbol Parameter Min Typ Max Unit
.M Vsense linearity with temperature - +1 +2 °C
Avg_SIopem Average slope 4.0 4.3 4.6 mV/°C
Vo5 Voltage at 25°C 134 | 143 | 152 Y
tSTART(z) Startup time 4 - 10 ps
TS_temp(3)(2) tﬁé%(;:raartrrjprgng time when reading the ) ) 17 1 us

1. Guaranteed by characterization, not tested in production.
2. 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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STM32F101x8, STM32F101xB Package characteristics

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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STM32F101x8, STM32F101xB Package characteristics

Device Marking for LQFP64

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

Figure 48. LQFP64 marking example (package top view)

Revision code

(O]
R Engineering Sample marking
/

[STM32F 101 « ]

R&TH ¢/

| | | | | Date code

L L] [fuu

‘® Kkyy O

Pin 1 identifier

MSv36979V1

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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Ordering information scheme STM32F101x8, STM32F101xB

7 Ordering information scheme

Table 52. Ordering information scheme

Example: STM32F 101C 8 T 6 xxx

Device family
STM32 = ARM-based 32-bit microcontroller

Product type

F = general-purpose

Device subfamily

101 = access line

Pin count

T =36 pins
C =48 pins
R =64 pins
V =100 pins

Flash memory size(V)

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

Package
T =LQFP
U = VFQFPN or UFQFPN

Temperature range

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

Options

XXX = programmed parts

TR = tape and real

1. Although STM32F101x6 devices are not described in this datasheet, orderable part numbers that do not
show the A internal code after temperature range code 6 should be referred to this datasheet for the

electrical characteristics. The low-density datasheet only covers STM32F101x6 devices that feature the A
code.
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Table 53. Document revision history (continued)

Date

Revision

Changes

18-Oct-2007

VEesp(cpm) value added to Table 30: ESD absolute maximum ratings.

Note added below Table 10: Embedded reset and power control block
characteristics. and below Table 21: HSE 4-16 MHz oscillator
characteristics.

Note added below Table 34: Output voltage characteristics and Vg
parameter description modified.

Table 41: ADC characteristics and Table 43: ADC accuracy - limited test
conditions modified.

Figure 33: ADC accuracy characteristics modified.
Packages are ECOPACK® compliant.
Tables modified in Section 5.3.5: Supply current characteristics.

ADC and ANTI_TAMPER signal names modified (see Table 4: Medium-
density STM32F101xx pin definitions). Table 4: Medium-density
STM32F101xx pin definitions modified. Note 4 removed and values
updated in Table 21: Typical current consumption in Standby mode.

Vhys Modified in Table 33: I/O static characteristics.
Updated: Table 28: EMS characteristics and Table 29: EMI
characteristics.

typp modified in Table 9: Operating conditions at power-up / power-down.

Typical values modified, note 2 modified and note 3 removed in Table 25:
Low-power mode wakeup timings.

Maximum current consumption Table 12, Table 13 and Table 14 updated.

Values added and notes added in Table 15: Typical and maximum current
consumptions in Stop and Standby modes.

On-chip peripheral current consumption on page 43 added.

Package mechanical data inch values are calculated from mm and
rounded to 4 decimal digits (see Section 6: Package characteristics).

Vprog @dded to Table 27: Flash memory characteristics.
Ts_temp @dded to Table 45: TS characteristics.
Ts_vrefint added to Table 11: Embedded internal reference voltage.

Handling of unused pins specified in General input/output characteristics
on page 55. All I/Os are CMOS and TTL compliant.

Table 4: Medium-density STM32F101xx pin definitions: table clarified and
Note 7 modified.

Internal LS| RC frequency changed from 32 to 40 kHz (see Table 24: LS|
oscillator characteristics). Values added to Table 25: Low-power mode
wakeup timings. Ngyp modified in Table 27: Flash memory
characteristics.

Option byte addresses corrected in Figure 8: Memory map.
ACCyg modified in Table 23: HSI oscillator characteristics.
tyiTTER removed from Table 26: PLL characteristics.
Appendix A: Important notes on page 71 added.

Added: Figure 13, Figure 14, Figure 16 and Figure 18.
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Table 53. Document revision history (continued)

Date

Revision

Changes

21-Apr-2009

11

1/0O information clarified on page 1. Figure 8: Memory map modified.

In Table 4: Medium-density STM32F101xx pin definitions: PB4, PB13,
PB14, PB15, PB3/TRACESWO moved from Default column to Remap
column.

Note modified in Table 12: Maximum current consumption in Run mode,
code with data processing running from Flash and Table 14: Maximum
current consumption in Sleep mode, code running from Flash or RAM.
Figure 16, Figure 17 and Figure 18 show typical curves.

Table 19: High-speed external user clock characteristics and Table 20:
Low-speed external user clock characteristics modified.

ACCyg max values modified in Table 23: HSI oscillator characteristics.
Small text changes.

22-Sep-2009

12

Note 5 updated and Note 4 added in Table 4: Medium-density
STM32F101xx pin definitions.

VRerINT @nd Teoeff @dded to Table 11: Embedded internal reference
voltage. Typical Ipp ygaT Value added in Table 15: Typical and maximum
current consumptions in Stop and Standby modes. Figure 15: Typical
current consumption on VBAT with RTC on versus temperature at
different VBAT values added.

fuse ext Min modified in Table 19: High-speed external user clock
characteristics.

Cr1and Cy, replaced by C in Table 21: HSE 4-16 MHz oscillator
characteristics and Table 22: LSE oscillator characteristics (fLSE =
32.768 kHz), notes modified and moved below the tables.

Table 23: HSI oscillator characteristics modified. Conditions removed from
Table 25: Low-power mode wakeup timings.

Figure 28: Recommended NRST pin protection modified.

Note 1 modified below Figure 21: Typical application with an 8 MHz
crystal.

Figure 28: 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 51.

Jitter added to Table 26: PLL characteristics. Cppc and Ryy parameters
modified in Table 41: ADC characteristics. Ry max values modified in
Table 42: RAIN max for fADC = 14 MHz.

Small text changes.

20-May-2010

13

Added STM32F101TB devices.

Added VFQFPN48 package.

Updated note 2 below Table 38: I12C characteristics

Updated Figure 29: 12C bus AC waveforms and measurement circuit(1)
Updated Figure 28: Recommended NRST pin protection

Updated Section 5.3.12: /O current injection characteristics
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