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Description STM32F100xC, STM32F100xD, STM32F100xE

2 Description

The STM32F100xx value line family incorporates the high-performance ARM® Cortex®-M3
32-bit RISC core operating at a 24 MHz frequency, high-speed embedded memories (Flash
memory up to 512 Kbytes and SRAM up to 32 Kbytes), a flexible static memory control
(FSMC) interface (for devices offered in packages of 100 pins and more) and an extensive
range of enhanced peripherals and I/Os connected to two APB buses. All devices offer
standard communication interfaces (up to two I°Cs, three SPIs, one HDMI CEC, up to three
USARTs and 2 UARTS), one 12-bit ADC, two 12-bit DACs, up to 9 general-purpose 16-bit
timers and an advanced-control PWM timer.

The STM32F100xx high-density value line family operates in the —40 to +85 °C and —40 to
+105 °C temperature ranges, 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 STM32F100xx value line family includes devices in three different packages ranging
from 64 pins to 144 pins. Depending on the device chosen, different sets of peripherals are
included, the description below gives an overview of the complete range of peripherals
proposed in this family.

These features make the STM32F 100xx value line microcontroller family suitable for a wide
range of applications such as motor drives, application control, medical and handheld
equipment, PC and gaming peripherals, GPS platforms, industrial applications, PLCs,
inverters, printers, scanners, alarm systems, video intercoms, and HVACs.

3
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STM32F100xC, STM32F100xD, STM32F100xE Description
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TIM2, TIM3, TIM4, TIM5

STM32F100xx devices feature four synchronizable 4-channel general-purpose timers.
These timers are based on a 16-bit auto-reload up/downcounter and a 16-bit prescaler.
They 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 TIM2, TIM3, TIM4, TIMS general-purpose timers can work together or with the TIM1
advanced-control timer via the Timer Link feature for synchronization or event chaining.

TIM2, TIM3, TIM4, TIM5 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.

Their counters can be frozen in debug mode.

TIM12, TIM13 and TIM14

These timers are based on a 16-bit auto-reload upcounter and a 16-bit prescaler.

TIM12 has two independent channels, whereas TIM13 and TIM14 feature one single
channel for input capture/output compare, PWM or one-pulse mode output.

Their counters can be frozen in debug mode.

TIM15, TIM16 and TIM17

These timers are based on a 16-bit auto-reload upcounter and a 16-bit prescaler.

TIM15 has two independent channels, whereas TIM16 and TIM17 feature one single
channel for input capture/output compare, PWM or one-pulse mode output.

The TIM15, TIM16 and TIM17 timers can work together, and TIM15 can also operate with
TIM1 via the Timer Link feature for synchronization or event chaining.

TIM15 can be synchronized with TIM16 and TIM17.

TIM15, TIM16, and TIM17 have a complementary output with dead-time generation and
independent DMA request generation

Their counters can be frozen in debug mode.

Basic timers TIM6 and TIM7

These timers are mainly used for DAC trigger generation. They can also be used as a
generic 16-bit time base.

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.
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Pinouts and pin descriptions STM32F100xC, STM32F100xD, STM32F100xE

Table 4. High-density STM32F100xx pin definitions (continued)

Pins _ Alternate functions®
g .
I | 8|3 Pin name :8_ : funlggl:n(s)
o | a | & 2 ; (after reset) Default Remap
9193 =
66 | 44 | - PE13 /O | FT PE13 FSMC_D10 TIM1_CH3
67 | 45 | - PE14 /O | FT PE14 FSMC_D11 TIM1_CH4
68 | 46 | - PE15 /O | FT PE15 FSMC_D12 TIM1_BKIN
69 | 47 | 29 PB10 /0 | FT PB10 12C2_SCL/USART3_TX® -II:Illg/ll\z/ll__CCHESC/
70 | 48 | 30 PB11 /O | FT PB11 I2C2_SDA/USART3_RX®) TIM2_CH4
71 | 49 | 31 Vss_ 1 S | - Vss 1 - -
72 | 50 | 32 Vbp_ 1 S | - Vbp_ 1 - -
SPI2_NSS/
73 | 51|33 PB12 /O | FT PB12 Ugg%gﬁ"gﬁé)/ TIM12_CH1
TIM1_BKIN®)
SPI2_SCK/
74 | 52 | 34 PB13 /0 | FT PB13 USART3_CTS®) TIM12_CH2
TIM1_CH1N
75 | 53 | 35 PB14 IO | FT PB14 SP'fJ—S'\i'FS{%TFE"Tg—(g'/*zN TIM15_CH1
SPI2_MOSI/
76 | 54 | 36 PB15 /0 | FT PB15 TIM1_CH3N®) TIM15_CH2
TIM15_CH1N
77 | 55 | - PD8 /O | FT PD8 FSMC_D13 USART3_TX
78 | 56 | - PD9 /O | FT PD9 FSMC_D14 USART3_RX
79 | 57| - PD10 /O | FT PD10 FSMC_D15 USART3_CK
80 | 58 | - PD11 /O | FT PD11 FSMC_A16 USART3_CTS
81 |59 | - PD12 o |FT|  PD12 FSMC_A17 USARTS RTS
82 | 60 | - PD13 /O | FT PD13 FSMC_A18 TIM4_CH2
83 | - | - Vss_s S| - Vss_s - -
84 | - | - Vbp_s S| - Vbp_s - -
85 | 61 | - PD14 /O | FT PD14 FSMC_DO TIM4_CH3
86 | 62 | - PD15 /O | FT PD15 FSMC_D1 TIM4_CH4
87 | - | - PG2 /O | FT PG2 FSMC_A12 -
88 | - | - PG3 /O | FT PG3 FSMC_A13 -
89 | - | - PG4 /O | FT PG4 FSMC_A14 -
0 | - | - PG5 /O | FT PG5 FSMC_A15 -
28/106 DocID15081 Rev 10 "_l
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Electrical characteristics

Parameter conditions

Unless otherwise specified, all voltages are referenced to Vgg.

Minimum and maximum values

Unless otherwise specified the minimum and maximum values are guaranteed in the worst
conditions of ambient temperature, supply voltage and frequencies by tests in production on
100% of the devices with an ambient temperature at Ty = 25 °C and Tp = Tymax (given by
the selected temperature range).

Data based on characterization results, design simulation and/or technology characteristics
are indicated in the table footnotes and are not tested in production. Based on
characterization, the minimum and maximum values refer to sample tests and represent the
mean value plus or minus three times the standard deviation (meanz3%).

Typical values

Unless otherwise specified, typical data are based on Ty = 25 °C, Vpp = 3.3 V (for the
2V <Vpp £3.6 V voltage range). They are given only as design guidelines and are not
tested.

Typical ADC accuracy values are determined by characterization of a batch of samples from
a standard diffusion lot over the full temperature range, where 95% of the devices have an
error less than or equal to the value indicated (mean+2X%).

Typical curves

Unless otherwise specified, all typical curves are given only as design guidelines and are
not tested.

Loading capacitor

The loading conditions used for pin parameter measurement are shown in Figure 7.

Pin input voltage

The input voltage measurement on a pin of the device is described in Figure 8.
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Electrical characteristics STM32F100xC, STM32F100xD, STM32F100xE

5.3

5.3.1

38/106

Table 7. Current characteristics

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

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

Negative injection disturbs the analog performance of the device. See Note: on page 85.

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

A positive injection is induced by V\\>Vpp while a negative injection is induced by V|\y<Vgs. liypiny Mmust
never be exceeded. Refer to Table 6: Voltage characteristics for the maximum allowed input voltage
values.

When several inputs are submitted to a current injection, the maximum ZIjyypiny is the absolute sum of the
positive and negative injected currents (instantaneous values).

Table 8. Thermal characteristics

Symbol Ratings Value Unit
Tsta Storage temperature range —65 to +150 °C
T, Maximum junction temperature 150 °C

Operating conditions

General operating conditions

Table 9. General operating conditions

Symbol Parameter Conditions Min Max Unit
fHoLk Internal AHB clock frequency - 0 24
fecLKA Internal APB1 clock frequency - 0 24 MHz
frcLk2 Internal APB2 clock frequency - 0 24
Vpp Standard operating voltage - 2 3.6 \%
Analog operating voltage 2 36
Vppa™ (ADC not used) Must be the same potential Vv
Analog operating voltage as Vpp 04 3.6
(ADC used)
Vgar Backup operating voltage - 1.8 3.6 \%

3
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STM32F100xC, STM32F100xD, STM32F100xE

Electrical characteristics

3

Table 17. Typical current consumption in Run mode, code with data processing
running from Flash

Typical values(")

Symbol | Parameter Conditions fHoLk All peripherals | All peripherals Unit
enabled® disabled
24 MHz 141 9.5
16 MHz 10 6.85
8 MHz 5.8 4.05
Running on high-speed |4 MHz 3.6 265
external clock with an
1 MHz 1.7 1.46
500 kHz 14 1.3
Supply 125 kHz 1.15 1.1
Ibp current in mA
16 MHz 9.3 6.2
8 MHz 5.2 3.45
Running on high-speed 4 MHz 2.95 2.1
internal RC (HSI) 2 MHz 1.7 1.3
1 MHz 1.1 0.9
500 kHz 0.8 0.7
125 kHz 0.6 0.55
1. Typical values are measures at Tp = 25 °C, Vpp = 3.3 V.
2. Add an additional power consumption of 0.8 mA for the ADC and of 0.5 mA for the DAC analog part. In

applications, this consumption occurs only while the ADC is on (ADON bit is set in the ADC_CR2 register).

when fHCLK <8 MHZ, the PLL is used when fHCLK > 8 MHz.

DoclD15081 Rev 10

An 8 MHz crystal is used as the external clock source. The AHB prescaler is used to reduce the frequency
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5.3.6

3

Table 19. Peripheral current consumption (continued)

Peripheral Typical consumption at 25 °C Unit
APB2-Bridge 417
GPIOA 6.67
GPIOB 6.25
GPIOC 6.67
GPIOD 6.67
GPIOE 6.67
GPIOF 542
APB2 (up to 24 MHz) GPIOG 6.67 MA/MHz
SPI1 417
USART1 12.08
TIM1 22.08
TIM15 14.17
TIM16 10.00
TIM17 10.00
ADC1®) 15.83

1. The BusMatrix is automatically active when at least one master is ON.(CPU, DMA1 or DMA2).
When DAC_OUT1 or DAC_OUT2 is enabled, there is an additional current consumption equal to 0,42 mA

3. Specific conditions for measuring ADC current consumption: fyc) k = 24 MHz, fapg1 = fucLk fape2 = fHeLk
fapccLk = fape2/2. When ADON bit in the ADC_CR2 register is set to 1, a current consumption of analog

part equal to 0.82 mA must be added.

External clock source characteristics

High-speed external user clock generated from an external source

The characteristics given in Table 20 result from tests performed using an high-speed
external clock source, and under the ambient temperature and supply voltage conditions

summarized in Table 9.

DoclD15081 Rev 10
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Electrical characteristics STM32F100xC, STM32F100xD, STM32F100xE

Table 20. High-speed external user clock characteristics

Symbol Parameter Conditions Min Typ Max | Unit
User external clock source
fHSE_ext frequency(!) 1 8 24 | MHz
OSC_IN input pin high level
VHSEH | yoltage(®) Pt IS 0.7Vop | - | Vop
\Y,
OSC_IN input pin low level
VhseL voltage( putp - Vss - | 0.3Vpp
bw(HSE) OSC_IN high or low time(") 5 - -
tw(HsE) s
t(HSE) OSC_IN rise or fall time(") - - 20
tiHsE)
Cin(Hse) | OSC_IN input capacitance(") - - 5 - pF
DuCy(nsg) | Duty cycle") - 45 - 55 %
I OSC_IN Input leakage current Vss <Vin<Vpp - - 11 MA

1. Guaranteed by design, not tested in production.

Low-speed external user clock generated from an external source

The characteristics given in Table 21 result from tests performed using an low-speed
external clock source, and under the ambient temperature and supply voltage conditions
summarized in Table 9.

Table 21. 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
VI seH voltage(™) putpin hig 0.7Vpp - Vbp
\Y
OSC32_IN input pin low level
VLSEL | yoltage™ PP Vss - | 03Vpp
bw(LSE) OSC32_IN high or low time(") 450 - -
tw(LsE) s
'LSE) | 0sC32 IN rise or fall time(™ ; ; 50
tiLsE)
Cinsey | OSC32_IN input capacitance(!) - 5 - pF
DuCy( sk | Duty cycle(! 30 - 70 %
I OSC32_IN Input leakage current | Vgg <V |y <Vpp - - +1 pA

1. Guaranteed by design, not tested in production.

3
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STM32F100xC, STM32F100xD, STM32F100xE

Electrical characteristics

is the series combination of C; 4 and Cj ».
Load capacitance C, has the following formula: C; = C 4 x C o/ (Cq + C o) + Cgyr,, where
Cstray s the pin capacitance and board or trace PCB-related capacitance. Typically, it is

between 2 pF and 7 pF.

For further details, refer to the application note AN2867 “Oscillator design guide for ST

microcontrollers” available from the ST website www.st.com.

Caution:  To avoid exceeding the maximum value of C, 4 and C, 5 (15 pF) it is strongly recommended
to use a resonator with a load capacitance C| <7 pF. Never use a resonator with a load
capacitance of 12.5 pF.

Example: if you choose a resonator with a load capacitance of C| = 6 pF, and Cgyr,y = 2 pF,
then CL1 = CL2 =8 pF
Table 23. LSE oscillator characteristics (f_sg = 32.768 kHz)(")
Symbol Parameter Conditions Min | Typ | Max | Unit
Re Feedback resistor - - 5 - MQ
C Recommended load capacitance
c L(12) versus equivalent serial Rg = 30 KQ - - 15 pF
L2 resistance of the crystal (Rg)®)
I LSE driving current Voo =_3'3 v - - 14 | pA
ViN = Vss
Im Oscillator transconductance - 5 - - WA
To=50°C - 1.5 -
To=25°C - 25 -
To=10°C - 4 -
; To=0°C - 6 -
(4) - Vpp is A
tSU(LSE) Startup time stabilized TA - 10°C i 10 - S
Tp=-20°C - 17 -
To=-30°C - 32 -
Tp=-40°C - 60 -

1. Based on characterization, not tested in production.

2. Refer to the note and caution paragraphs above the table.

The oscillator selection can be optimized in terms of supply current using an high quality resonator with small Rg value for
example MSIV-TIN32.768 kHz. Refer to crystal manufacturer for more details

4. tsy(sE)is the startup time measured from the moment it is enabled (by software) to a stabilized 32.768 kHz oscillation is
reached. This value is measured for a standard crystal and it can vary significantly with the crystal manufacturer

3
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STM32F100xC, STM32F100xD, STM32F100xE Electrical characteristics

Wakeup time from low-power mode

The wakeup times given in Table 26 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 9.

Table 26. Low-power mode wakeup timings

Symbol Parameter Typ Unit
twusLeep'! Wakeup from Sleep mode 1.8 bs
Wakeup from Stop mode (regulator in run mode) 3.6
twusTor'" ; Hs
Wakeup from Stop mode (regulator in low-power mode) 54
twustoey!! | 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.

5.3.8 PLL characteristics

The parameters given in Table 27 are derived from tests performed under the ambient
temperature and Vpp supply voltage conditions summarized in Table 9.

Table 27. PLL characteristics

Value
Symbol Parameter Unit
Min(") Typ Max(?)

. PLL input clock® 1 8.0 24 MHz
PLL_IN

- PLL input clock duty cycle 40 - 60 %
feLL ouT PLL multiplier output clock 16 - 24 MHz
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-

5.3.9 Memory characteristics

Flash memory

The characteristics are given at Ty = —40 to 105 °C unless otherwise specified.

3
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Electrical characteristics STM32F100xC, STM32F100xD, STM32F100xE

Table 28. Flash memory characteristics

Symbol Parameter Conditions Min(" Typ Max(" | Unit
torog 16-bit programming time Tp=—-40to +105°C 40 52.5 70 ps
terase | Page (2 KB) erase time Tp=-40to +105 °C 20 - 40 ms
tme Mass erase time Tp=-40to +105 °C 20 - 40 ms
Read mode ) ) 20 mA

fHCLK =24 MHZ, VDD =33V

| Supoly current Write / Erase modes ) ) 5 mA
DD PRl froLk = 24 MHz, Vpp = 3.3V

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.
Table 29. Flash memory endurance and data retention
Value
Symbol | Parameter Conditions Unit
Min(" Typ | Max
Tp = —40 to +85 °C (6 suffix versions)
Nenp |Endurance ' 4010 +105 °C (7 suffix versions)| 10 | ~ - | keycles
1 keycle® at Ty = 85 °C 30 - -
tReT Data retention | 1 kcycle® at T, = 105 °C 10 - - | Years
10 keycles® at T, = 55 °C 20 - -

1. Based on characterization not tested in production.

2. Cycling performed over the whole temperature range.

5.3.10 FSMC characteristics

Asynchronous waveforms and timings

Figure 15 through Figure 18 represent asynchronous waveforms and Table 30 through
Table 33 provide the corresponding timings. The results shown in these tables are obtained
with the following FSMC configuration:

e  AddressSetupTime =0
e  AddressHoldTime =1
e DataSetupTime =1

3
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Figure 16. Asynchronous non-multiplexed SRAM/PSRAM/NOR write waveforms

< tw(NE) >
rsc e o\ I
FSMC_NOE _/
-— tyNWE_NE) T twnwE) > »th(NE_NWE)
FSMC_NWE /
> tya_NE) th(a_NWE) T* >
FSMC_A[25:0] I Address X
> ty(BL_NE) theL_NwWE) T >
FSMC_NBL[3:0] T NBL )(
-——ty(Data_ NE) —»] th(Data_NWE)—
FSMC_D[15:0] Data
—»ety(NADV_NE)
tw(NADV)
FSMC_NADV(")

ai14990

1. Mode 2/B, C and D only. In Mode 1, FSMC_NADV is not used.

Table 31. Asynchronous non-multiplexed SRAM/PSRAM/NOR write timings(1)(2)

Symbol Parameter Min Max Unit
tw(NE) FSMC_NE low time 3Thok — 1 3Thok +2 |ns
tynwe_Ney | FSMC_NEx low to FSMC_NWE low Thok =05 [ThHok+ 1.5 |ns
tw(NWE) FSMC_NWE low time Thek =05 [Thok+ 1.5 |[ns
tane_nwe) | FSMC_NWE high to FSMC_NE high hold time | Tk - ns
tya NE) FSMC_NEXx low to FSMC_A valid - 7.5 ns
th(A_NWE) Address hold time after FSMC_NWE high Thelk - ns
ty(BL_NE) FSMC_NEXx low to FSMC_BL valid - 1.5 ns
theL Nwey | FSMC_BL hold time after FSMC_NWE high Tholk — 0.5 - ns
ty(Data_NE) FSMC_NEXx low to Data valid - Thok +7 ns
th(Data_NweE) | Data hold time after FSMC_NWE high Thelk - ns
tynabv NE)y | FSMC_NEX low to FSMC_NADV low - 5.5 ns
tw(NADV) FSMC_NADV low time - Thok + 1.5 [ns
1. C_=15pF.

2. Preliminary values.
m DocID15081 Rev 10 59/106
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Table 34. Synchronous multiplexed NOR/PSRAM read timings("(?)

Symbol Parameter Min Max Unit
twcLk) FSMC_CLK period 27.7 - ns
td(CLKL-NExL) FSMC_CLK low to FSMC_NEXx low (x = 0...2) - 1.5 ns
td(CLKL-NEXH) FSMC_CLK low to FSMC_NEXx high (x = 0...2) 2 - ns
tacke-napbve) | FSMC_CLK low to FSMC_NADV low - 4 ns
tacLke-NapvH) | FSMC_CLK low to FSMC_NADYV high 5 - ns
tacLKL-AV) FSMC_CLK low to FSMC_Ax valid (x = 16...25) - 0 ns
ta(cLKL-AIV) FSMC_CLK low to FSMC_Ax invalid (x = 16...25) |2 - ns
td(CLKH-NOEL) FSMC_CLK high to FSMC_NOE low - 1 ns
td(CLKL-NOEH) FSMC_CLK low to FSMC_NOE high 0.5 - ns
td(cLKL-ADV) FSMC_CLK low to FSMC_AD[15:0] valid - 12 ns
ty(cLKL-ADIV) FSMC_CLK low to FSMC_AD[15:0] invalid 0 - ns
tau(ADV-CLKH) EZI;‘/IC_A/DHS:O] valid data before FSMC_CLK 6 ) ns
th(CLKH-ADV) FSMC_A/D[15:0] valid data after FSMC_CLK high |0 - ns
tsunwAITv-cLKH) | FSMC_NWAIT valid before FSMC_CLK high 8 - ns
th(cLkH-NwAITv) | FSMC_NWAIT valid after FSMC_CLK high 2 - ns
1. C_=15pF.

2. Preliminary values.
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Input/output AC characteristics

The definition and values of input/output AC characteristics are given in Figure 27 and
Table 45, respectively.

Unless otherwise specified, the parameters given in Table 45 are derived from tests
performed under the ambient temperature and Vpp supply voltage conditions summarized

in Table 9.
Table 45. I/0 AC characteristics(!)
MODEXx
[1:0] bit | Symbol Parameter Conditions Max | Unit
value()
fmax(i0)out | Maximum frequency(® CL=50pF, Vpp=2V1t03.6V | 208 | MHz
Output high to low level fall 3
10 taoput | time 1250)
C_L=50pF, Vpp=2Vto3.6V ns
t Output low to high level rise 1250)
r(I0)out | time
fmax@ojout | Maximum frequency(® C =50 pF,Vpp=2Vto3.6V 10®) | MHz
Output high to low level fall 3
01 f1oyout | time 250
C =50 pF,Vpp=2Vto 36V ns
t Output low to high level rise 25(3)
r(I0)out | time
fmax(ojout | Maximum frequency(® C_L=50pF,Vpp=2Vto3.6V 24 | MHz
C_L=30pF,Vpp=2.7Vto36V| 508
triopout t(i)mu’:.::put high to low level fall C_=50 pF, Vpp=2.7 V10 3.6 V E)
11 CL=50pF, Vpp=2Vto27V | 120
SL =30 pF, Vpp=2.7V t0 3.6 503) ns
t Output low to high level rise
r(I0)ut | time CL=50pF,Vpp=2.7Vto36V| 81
C_=50pF, Vpp=2Vto2.7V | 120
Pulse width of external
- texTipw | Signals detected by the - 10®) | ns
EXTI controller

1. The I/O speed is configured using the MODEX[1:0] bits. Refer to the STM32F100xx reference manual for a
description of GPIO Port configuration register.

The maximum frequency is defined in Figure 27.

Guaranteed by design, not tested in production.

3
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Figure 30. SPI timing diagram - slave mode and CPHA =0

NSS input \ /.

tSu(Nss) ! d te(SCK) ——— th(NSS)-iq—»”
1 1 I - I !
1 1 1 1 1
5 [CPHA=O f. .\ / ,\ f \ '
g |cPoL=0 | ! ' | # ) '
£ U tw(scKH) 1 " | 0 | :
5 CPHA=0 1 tw(SCKL) |: ,: : 1 1 |
® [cPoL=1 , | ! | | |
1 1 1 I 1
1 1 A | = \ 1 1
! " tv(SO) re&— th(SO) m—r g (SCK) tdis(SO) ——
ta(s0) ~e—> 1 ! X 1 tf(SCK) T X
1 ! - I 1
'V”SO—( ' MSB OUT X BIT6 OUT X LSB OUT )—
OUTPUT X SBOU 6oy SBOU .
tsu(sl) —>.—:<I—
1
MOSI — X ot X X
INPUT X , MSB IN I BI'[1 IN LSB IN
! th(Sl) ——
ai14134c
Figure 31. SPI timing diagram - slave mode and CPHA =1
NSS input \ . f.
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ta(50) . Ho y(s0) e h(SO) «_bitf(sc%"* dls(so)—,<—>E

MISO ; -- \ .
OUTPUT 40( MsB OUT X BIT6 OUT X LSB OUT )—

tsu(3|)—g<—>ff<— th(s—>

Mos! X MSB IN X BIT1 IN X LSB IN X
INPUT ' - 1

ai14135

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

3
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Figure 35. Power supply and reference decoupling (Vrgg+ Not connected to Vpppa)
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V N 2
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1.

VREef-+ is available on 100-pin packages and on TFBGAG4 packages. Vggr. is available on 100-pin

packages only.

Figure 36. Power supply and reference decoupling (Vggr+ connected to Vppa)
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1
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1
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1.

VRrer+ and VRreg. inputs are available only on 100-pin packages.
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Table 55. DAC characteristics (continued)

Symbol Parameter Min | Typ Max(") | Unit Comments
) ) +10 mv Gl\r/](fa.n f(r)rtt.hﬁ DAC in 12-bit
Offset error configuratio
Offset(!) (difference between measured value ) S LSB Given for the DAC in 10-bit at
at Code (0x800) and the ideal value = B VRep+ = 3.6V
VRer+/2) | . T4 [ g |Givenforthe DAGIn 12-bitat
- VREF+ =36V
Galnm Gain error ) ) +0.5 % legn for t.he DAC in 12-bit
error configuration
Settling time (full scale: for a 10-bit
input code transition between the
tSETTUNG(” lowest and the highest input codes - |3 4 Ms CLoaDp £50 pF, R oap 2 5 kQ
when DAC_OUT reaches final value
+1LSB
Max frequency for a correct
Update DAC_OUT change when small
rate(") variation in the input code (from codei | ~ - | MS/s | CLoap <50 pF, Rioap = 5 kQ2
to i+1LSB)
Wakeup time from off state (Setting CLoap £50 pF, R pap 25 kQ
twakeur!! | the ENXx bit in the DAC Control - |65 |10 Us  |input code between lowest and
register) highest possible ones.
(1) | Power supply rejection ratio (to Vppa) | | -
PSRR+ (static DC measurement 67 |40 dB | NoRioap: Croap =50 pF

1. Preliminary values.

2. Quiescent mode refer to the state of the DAC keeping steady value on the output, so no dynamic consumption is involved.

3

Figure 37. 12-bit buffered /non-buffered DAC

Buffered/non-buffered DAC

Buffer™
——
12-bit |
digital to
analog I
converter

DACx_OUT

ai17157d

1. The DAC integrates an output buffer that can be used to reduce the output impedance and to drive external
loads directly without the use of an external operational amplifier. The buffer can be bypassed by
configuring the BOFFx bit in the DAC_CR register.
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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.

© 2016 STMicroelectronics — All rights reserved
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