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Figure 2. Clock tree
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1. To have an ADC conversion time of 1.2 uys, APB2 must be at 24 MHz.
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External interrupt/event controller (EXTI)

The external interrupt/event controller consists of 18 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 4-24 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 24 MHz.

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. For further details please refer to AN2606.

Power supply schemes

e Vpp=2.0to 3.6 V: External power supply for I/Os and the internal regulator.
Provided externally through Vpp pins.

e Vgsa, Vppa = 2.0 to 3.6 V: External analog power supplies for ADC, DAC, Reset
blocks, RCs and PLL (minimum voltage to be applied to Vppa is 2.4 V when the ADC or
DAC is used).

Vppa and Vggp must be connected to Vpp and Vgg, respectively.

e Vpgar=1.810 3.6 V: Power supply for RTC, external clock 32 kHz oscillator and backup
registers (through power switch) when Vpp is not present.

Power supply supervisor

The device has an integrated power on reset (POR)/power down reset (PDR) circuitry. It is
always active, and ensures proper operation starting from/down to 2 V. The device remains
in reset mode when Vpp is below a specified threshold, Vpor/ppr, Without the need for an

external reset circuit.

The device features an embedded programmable voltage detector (PVD) that monitors the
Vpp/Vppa power supply and compares it to the Vpyp threshold. An interrupt can be
generated when Vpp/Vppa drops below the Vpyp threshold and/or when Vpp/Vppa is
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Each channel is connected to dedicated hardware DMA requests, with support for software
trigger on each channel. Configuration is made by software and transfer sizes between
source and destination are independent.

The DMA can be used with the main peripherals: SPI, DAC, 12C, USART, all timers and
ADC.

RTC (real-time clock) and backup registers

The RTC and the backup registers are supplied through a switch that takes power either on
Vpp supply when present or through the Vgat pin. The backup registers are ten 16-bit
registers used to store 20 bytes of user application data when Vpp power is not present.

The real-time clock provides a set of continuously running counters which can be used with
suitable software to provide a clock calendar function, and provides an alarm interrupt and a
periodic interrupt. It is clocked by a 32.768 kHz external crystal, resonator or oscillator, the
internal low power RC oscillator or the high-speed external clock divided by 128. The
internal low power RC has a typical frequency of 40 kHz. The RTC can be calibrated using
an external 512 Hz output to compensate for any natural crystal deviation. The RTC
features a 32-bit programmable counter for long term measurement using the Compare
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.

Timers and watchdogs

The STM32F100xx devices include an advanced-control timer, six general-purpose timers,
two basic timers and two watchdog timers.

Table 3 compares the features of the advanced-control, general-purpose and basic timers.

Table 3. Timer feature comparison

. Counter | Counter | Prescaler | DMArequest | Capture/compare | Complementary
Timer . .
resolution type factor generation channels outputs
Up, Any integer
TIMA1 16-bit down, between 1 Yes 4 Yes
up/down | and 65536
TIM2, Up, Any integer
TIM3, 16-bit down, between 1 Yes 4 No
TIM4 up/down | and 65536
Any integer
TIM15 16-bit Up between 1 Yes 2 Yes
and 65536
Any integer
-.I;.lll:\/l;g 16-bit Up between 1 Yes 1 Yes
and 65536
Any integer
-ll—_llll\\/l/g‘ 16-bit Up between 1 Yes 0 No
and 65536
DoclD16455 Rev 9 17/96
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Figure 4. STM32F100xx value line LQFP64 pinout
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Figure 5. STM32F100xx value line LQFP48 pinout
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Pinouts and pin description

Table 4. Low & medium-density STM32F100xx pin definitions (continued)

Pins _ Alternate functions®®
N
< < © Main
?2 3L ¥ Pin name @ | 3| function®
a kol £ | O | (after reset) Default Remap
[T
g|le|lR|lc =
J| S EHA
9|4 (B1| 4| PC15-0SC32_0OUT®) |10 | - PC15(6) 0SC32_0UT -
00-1]-1|- Vss 5 S | - Vss 5 - -
M -1-1- Vpp 5 - Vpp 5 - -
12| 5 |C1| 5 OSC_IN I - OSC_IN - PDO(™)
13| 6 |D1| 6 OSC_OuT O | - | osc_our - PD1(7)
147 |E1|7 NRST /o | - NRST - -
15| 8 |E3]| - PCO /o | - PCO ADC1_IN10 -
16| 9 |E2| - PC1 /o | - PC1 ADC1_IN11 -
17 |10 |F2| - PC2 /o | - PC2 ADC1_IN12 -
18|11 [-®)| - PC3 /0 | - PC3 ADC1_IN13 -
19|12 |F1| 8 Vssa S | - Vssa - -
20 -1-]- VREF- S | - VREF- - -
21| - |G| - VREF+ S | - VREF+ - -
22 [13|H1| 9 Vbpa S | - Vbpa - -
WKUP / USART2_CTS(12)
23|14 |G2]| 10 PAO-WKUP /o | - PAO ADC1_INO / -
TIM2_CH1_ETR(?)
USART2_RTS(12)
24 (15 |H2| 11 PA1 /o | - PA1 ADC1_IN1/ TIM2, CH2(12) -
USART2_TX(12)
25|16 |F3 |12 PA2 /o | - PA2 ADC1_IN2/TIM2_CH3(12) -
TIM15_CH1(12)
USART2_RXx(12)
26 |17 |G3| 13 PA3 /o | - PA3 ADC1_IN3/TIM2_CH4(12) -
/ TIM15_CH2(12)
27 1 8 Cz - VSS_4 S - VSS_4 - -
28|19 |D2| - Vbp 4 - Vb 4 - -
SPI1_NSS('2/ADC1_IN4
29 | 20 |H3| 14 PA4 /o | - PA4 USART2_CK(12)/ -
DAC1_OUT
SPI1_ScK('2/ADC1_IN5/
30|21 |F4 |15 PA5 /o | - PA5 DAC2 OUT -
SPI1_MISO('2/ADC1_IN6/ | TIM1_BKIN/
3122 |G4| 16 PA6 /o | - PAG TIM3_CH1(1D) TIMT6_CH1
SPI1_MOSI"2/ADC1_IN7/ | TIM1_CH1N
32 (23 |H4 |17 PA7 /o | - PA7 TIM3_CH2(12) JTIMT7 CH1
‘Yl DoclD16455 Rev 9 25/96
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Figure 8. Pin loading conditions Figure 9. Pin input voltage
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5.1.6 Power supply scheme

Figure 10. Power supply scheme
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Caution: In Figure 10, the 4.7 uF capacitor must be connected to Vpps.

3
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Table 10. Embedded reset and power control block characteristics

Symbol Parameter Conditions Min | Typ | Max | Unit
PLS[2:0]=000 (rising edge) 21 (218 |226 | V

PLS[2:0]=000 (falling edge) 2 |208 [216 | V

PLS[2:0]=001 (rising edge) 219 |228 (237 | V

PLS[2:0]=001 (falling edge) 209 (218 (227 | V

PLS[2:0]=010 (rising edge) 228 |2.38 (248 | V

PLS[2:0]=010 (falling edge) 218 [2.28 (238 | V

PLS[2:0]=011 (rising edge) 2.38 |2.48 (258 | V

Vous Programmable voltage PLS[2:0]=011 (falling edge) 228 [2.38 [248 | V
detector level selection | p| 5[2:01=100 (rising edge) 247 |258 (269 | V
PLS[2:0]=100 (falling edge) 237 |248 (259 | V

PLS[2:0]=101 (rising edge) 257 268 279 | V

PLS[2:0]=101 (falling edge) 247 |258 (269 | V

PLS[2:0]=110 (rising edge) 266 |2.78 (2.9 %

PLS[2:0]=110 (falling edge) 2.56 |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 Y%

Vpyphyst? | PVD hysteresis - - 100 - | mv
Voompon | POWET oN/power down Falling edge 1.8(1)|1.88 |[1.96 | V
reset threshold Rising edge 1.84 [1.92 |2.0 v

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.

3
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5.34

5.3.5

3

Embedded reference voltage

The parameters given in Table 11 are derived from tests performed under the ambient
temperature and Vpp supply voltage conditions summarized in Table 8.

Table 11. Embedded internal reference voltage

Symbol Parameter Conditions Min | Typ | Max Unit

—40°C<Tp<+105°C | 1.16 |1.20 |1.26 Vv
—40°C<Tp<+85°C 1.16 (1.20 [1.24 Vv

VrerinT | Internal reference voltage

ADC sampling time when

TS_\,reﬁnt“) reading the internal - - |51 17.1@ us
reference voltage
Internal reference voltage
VRER|NT(2) spread over the temperature Vpp =3V 10 mV - - 10 mV
range
Tcoeff(z) Temperature coefficient - - - 100 ppm/°C

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

2. Guaranteed by design.

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 11: 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 AllI/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  Prefetch in on (reminder: this bit must be set before clock setting and bus prescaling)
e When the peripherals are enabled fpc| k1 = fHoLk/2, frcLke = fHoLk

The parameters given in Table 12 are derived from tests performed under the ambient
temperature and Vpp supply voltage conditions summarized in Table 8.

DoclD16455 Rev 9 37/96
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Figure 17. Typical current consumption in Standby mode
versus temperature at Vpp = 3.3 Vand 3.6 V
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Typical current consumption

The MCU is placed under the following conditions:

e Al /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  When the peripherals are enabled fpc| k1 = frcLk/4: frcLk2 = fHeLk/2, fapcelk =
frcLk2/4

The parameters given in Table 16 are derived from tests performed under the ambient
temperature and Vpp supply voltage conditions summarized in Table 8.

3
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Output voltage levels

Unless otherwise specified, the parameters given in Table 35 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 35. 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@) 0.4
Output High level voltage for an I/O pi o= oM Y
3) utput High level voltage for an pin 27V<Vpp<36V B )
VoH™ | \hen 8 pins are sourced at the same time Vop~-0-4
(1) | Output low level voltage for an 1/O pin @) )
VoL when 8 pins are sunk at the same time TTL port 0.4
o - ; 10 oi I|O =+8 mA \
3) utput high level voltage for an I/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 13
oL ; ; _ 4 - :
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 || (/O 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.

3
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Figure 34. Power supply and reference decoupling (Vrgg+ Not connected to Vpppa)
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1. VRer+ is available on 100-pin packages and on TFBGA64 packages. VRgk. is available on 100-pin
packages only.

Figure 35. Power supply and reference decoupling (Vggr+ connected to Vppa)
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1. VRger+ and VRgg. inputs are available only on 100-pin packages.

3
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Figure 38. LQFP100 - 100-pin, 14 x 14 mm low-profile quad flat
recommended footprint
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1. Dimensions are in millimeters.
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STM32F100x4, STM32F100x6, STM32F100x8, STM32F100xB

6.2 LQFP64 package information
Figure 40.LQFP64 — 10 x 10 mm 64 pin low-profile quad flat package outline
SEATING PLANE
“1 21 v 0.25 mm
% GAUGE PLANE
2 (8]
el S
. D1 L,
4 D3 , L1,
“Unsasasaeaeannt™
¢ | § [32 1
== | =1
b ¥——=] ! ==
—|— - + -—|BE=— G|
= | =
=D ‘ = v
LT —
IDENTIFICATION NEX
5W_ME_V3
1. Drawing is not in scale.
Table 49. 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
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 -
80/96 DoclD16455 Rev 9 ‘Yl
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Device marking for LQFP64

The following figure gives an example of topside marking and pin 1 position identifier
location.

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

Figure 42. LQFP64 marking example (package top view)

L — Additional Information
Product identification” 1 «— |
™ 32F100
S RyTLB
| Date code
Pin 1 identifier Y| WW

@ O

MSv36579V1

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 information

6.3

3

TFBGAG64 package information

Figure 43. TFBGA64 - 64-ball, 5 x 5 mm, 0.5 mm pitch thin profile fine pitch ball grid
array
package outline
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1. Drawing is not to scale.
Table 50. TFBGA64 - 64-ball, 5 x 5 mm, 0.5 mm pitch, thin profile fine pitch ball
grid array package mechanical data
millimeters inches(!)
Symbol
Min Typ Max Min Typ Max
A - - 1.200 - - 0.0472
A1 0.150 - - 0.0059 - -
A2 - 0.200 - - 0.0079 -
A4 - - 0.600 - - 0.0236
0.250 0.300 0.350 0.0098 0.0118 0.0138
D 4.850 5.000 5.150 0.1909 0.1969 0.2028
D1 - 3.500 - - 0.1378 -
E 4.850 5.000 5.150 0.1909 0.1969 0.2028
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LQFP48 package information

Figure 46. LQFP48 - 48-pin, 7 x 7 mm low-profile quad flat package outline

SEATING
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PIN 1
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GAUGE PLANE
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1.

Drawing is not to scale.

Table 52. LQFP48 - 48-pin, 7 x 7 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
c 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

DoclD16455 Rev 9

3




Package information

STM32F100x4, STM32F100x6, STM32F100x8, STM32F100xB

88/96

Device marking for LQFP48

The following figure gives an example of topside marking and pin 1 position identifier

location.

Other optional marking or inset/upset marks, which identify the parts throughout supply

chain operations, are not indicated below.

Figure 48. LQFP48 marking example (package top view)
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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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6.5 Thermal characteristics

The maximum chip junction temperature (T jmax) must never exceed the values given in
Table 8: General operating conditions on page 34.

The maximum chip-junction temperature, T ; max, in degrees Celsius, may be calculated
using the following equation:
T, max = Ty max + (Pp max x 0j,)
Where:
e  Tp maxis the maximum ambient temperature in °C,
e Oy, is the package junction-to-ambient thermal resistance, in ° C/W,
e  Pp max is the sum of P\t max and Pj,o max (Pp max = Pyt max + P;,gmax),

e  Pny7 maxis the product of Ipp and Vpp, expressed in Watts. This is the maximum chip
internal power.

P;o max represents the maximum power dissipation on output pins where:
Pio max =X (VoL * lor) + Z((Vpp — Von) * lon);
taking into account the actual Vg / I and Vgy / Ioy of the 1/Os at low and high level in the

application.
Table 53. Package thermal characteristics
Symbol Parameter Value Unit
Thermal resistance junction-ambi.ent 46
LQFP 100 - 14 x 14 mm / 0.5 mm pitch
Thermal resistance junction-ambient 45

LQFP 64 - 10 x 10 mm / 0.5 mm pitch
T °CIW
Thermal resistance junction-ambient 65
TFBGAG4 - 5 x 5 mm / 0.5 mm pitch

Thermal resistance junction-ambient

LQFP 48 -7 x 7 mm / 0.5 mm pitch 55

6.5.1 Reference document

JESD51-2 Integrated Circuits Thermal Test Method Environment Conditions - Natural
Convection (Still Air). Available from www.jedec.org.

3

DoclD16455 Rev 9 89/96




Ordering information scheme STM32F100x4, STM32F100x6, STM32F100x8, STM32F100xB

7 Ordering information scheme

Table 54. Ordering information scheme

Example: STM32 F 100 C 6 T 6 B xxx

Device family
STM32 = ARM-based 32-bit microcontroller

Product type

F = General-purpose

Device subfamily

100 = value line

Pin count

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

Flash memory size

4 = 16 Kbytes of Flash memory
6 = 32 Kbytes of Flash memory
8 = 64 Kbytes of Flash memory
B = 128 Kbytes of Flash memory

Package
T =LQFP
H=BGA

Temperature range

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

Internal code
B

Options
XXX = programmed parts

TR = tape and real

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