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Introduction STM32F070CB/RB/C6/F6

1 Introduction

This datasheet provides the ordering information and mechanical device characteristics of
the STM32F070CB/RB/C6/F6 microcontrollers.

This document should be read in conjunction with the STM32F0x0xx reference manual
(RM0360). The reference manual is available from the STMicroelectronics website
www.st.com.

For information on the ARM® Cortex®-M0 core, please refer to the Cortex®-M0 Technical
Reference Manual, available from the www.arm.com website.

Cortex

Intelligent Processors by ARM* ARM

B POWERED

3
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STM32F070CB/RB/C6/F6 Description
Figure 1. Block diagram
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Functional overview

ARM®-Cortex®-M0 core with embedded Flash and SRAM

The ARM® Cortex®-M0 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®-M0 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 STM32F0xx family has an embedded ARM core and is therefore compatible with all
ARM tools and software.

Figure 1 shows the general block diagram of the device family.

Memories

The device has the following features:

e 6 to 16 Kbytes of embedded SRAM accessed (read/write) at CPU clock speed with 0
wait states and featuring embedded parity checking with exception generation for fail-
critical applications.

e  The non-volatile memory is divided into two arrays:
— 32 to 128 Kbytes of embedded Flash memory for programs and data
—  Option bytes
The option bytes are used to write-protect the memory (with 4 KB granularity) and/or
readout-protect the whole memory with the following options:

—  Level 0: no readout protection

—  Level 1: memory readout protection, the Flash memory cannot be read from or
written to if either debug features are connected or boot in RAM is selected

—  Level 2: chip readout protection, debug features (Cortex®—M0 serial wire) and boot
in RAM selection disabled

Boot modes

At startup, the boot pin and boot selector option bit are used to select one of the 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 USART on pins PA14/PA15 or PA9/PA10.

3
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3.13 Inter-integrated circuit interfaces (IZC)

Up to two 12C interfaces (12C1 and 12C2) can operate in multimaster or slave modes. Both
can support Standard mode (up to 100 kbit/s) or Fast mode (up to 400 kbit/s). 12C1 also
supports Fast Mode Plus (up to 1 Mbit/s), with 20 mA output drive.

Both support 7-bit and 10-bit addressing modes, multiple 7-bit slave addresses (two
addresses, one with configurable mask). They also include programmable analog and
digital noise filters.

Table 5. Comparison of 12C analog and digital filters

- Analog filter Digital filter
Pulse width of Programmable length from 1 to 15
. >50ns .
suppressed spikes 12C peripheral clocks

1. Extra filtering capability vs.
Benefits Available in Stop mode standard requirements.
2. Stable length

Drawbacks Variations depending on )
temperature, voltage, process

In addition, 12C1 provides hardware support for SMBUS 2.0 and PMBUS 1.1: ARP
capability, Host notify protocol, hardware CRC (PEC) generation/verification, timeouts
verifications and ALERT protocol management.

The 12C interfaces can be served by the DMA controller.
Refer to Table 6 for the differences between 12C1 and 12C2.

Table 6. STM32F070CB/RB/C6/F6 12C implementation(!)
I2C features 12¢c1 12c22

7-bit addressing mode X X

10-bit addressing mode

Standard mode (up to 100 kbit/s)

Fast mode (up to 400 kbit/s)

Fast Mode Plus (up to 1 Mbit/s), with 20mA output drive I/Os

X | X | X

Independent clock
SMBus
Wakeup from STOP - -

X | X[ X| X]| X| X

1. X = supported.
2. Only available on STM32F070xB devices.

3.14 Universal synchronous/asynchronous receiver/transmitter
(USART)

The device embeds up to four universal synchronous/asynchronous receivers/transmitters
that communicate at speeds of up to 6 Mbit/s.

3
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Table 8. STM32F070CB/RB/C6/F6 SPI implementation(!)

SPI features SPIH sP12()
Hardware CRC calculation X X
Rx/Tx FIFO X X
NSS pulse mode X X
TI mode X X

1. X = supported.
2. Available on STM32F070xB only.

3.16 Universal serial bus (USB)

The STM32F070CB/RB/C6/F6 embeds a full-speed USB device peripheral compliant with
the USB specification version 2.0. The internal USB PHY supports USB FS signaling,
embedded DP pull-up and also battery charging detection according to Battery Charging
Specification Revision 1.2. The USB interface implements a full-speed (12 Mbit/s) function
interface with added support for USB 2.0 Link Power Management. It has software-
configurable endpoint setting with packet memory up-to 1 KB and suspend/resume support.
It requires a precise 48 MHz clock which can be generated from the internal main PLL (the
clock source must use an HSE crystal oscillator).

3.17 Serial wire debug port (SW-DP)

An ARM SW-DP interface is provided to allow a serial wire debugging tool to be connected
to the MCU.

3
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Pinouts and pin descriptions

STM32F070CB/RB/C6/F6

Table 10. STM32F070xB/6 pin definitions (continued)

Pin numbers o Pin functions
o Pin name Pin % @
$ | § | & | (functionafter | =~ | 2 |3
& & 8 reset) ypP n 4 Alternate functions Additional functions
g | ¢ o
| | f’_’ =
USART1_CK, TIM1_CHA1,
41 | 29 | - PA8 /o | FT | - EVENTOUT. MCO -
USART1_TX, TIM1_CH2,
42 | 30 | 17 PA9 /o | FT | “ TIM15_BKIN, -
12c1_scL®)
USART1_RX, TIM1_CHS3,
43 | 31 | 18 PA10 /o | FT | - TIM17_BKIN, -
12C1_SDAG)
) i USART1_CTS,
44 | 32 |17 PA11 /o | FT TIM1_CH4, EVENTOUT USB_DM
5) ) USART1_RTS,
45 | 33 |18 PA12 /0 | FT TIM1_ETR, EVENTOUT USB_DP
®) IR_OUT, SWDIO, )
46 | 34 | 19 PA13 /0 | FT USB. NOE
47 | 35 | - VSS S -] - Ground
48 36 - VDD S - - Digital power supply
49 | 37 | 20 PA14 /0 | FT | - | USART2_TX, SWCLK -
SPI1_NSS, USART2_RX,
50 | 38 | - PA15 /o | FT | ¥ USART4_RTS, -
EVENTOUT
- - @) USART3_TX, i
51 PC10 /o | FT USART4_TX
- - (4) USART3_RX, i
52 PC11 /0 | FT USARTA RX
) ) @ USART3_CK, )
53 PC12 /0 | FT USART4_ CK
) ) ) TIM3_ETR, ]
54 PD2 /o | FT USART3,RTS
55 | 39 | - PB3 I/0 | FT | - | SPI1_SCK, EVENTOUT -
SPI1_MISO, TIM17_BKIN,
56 | 40 ) PB4 Vo | FT | - TIM3_CH1, EVENTOUT )
SPI1_MOSI, I2C1_SMBA,
57 | 41 - PB5 /o | FT | ¥ TIM16_BKIN, WKUP6
TIM3_CH2
I2C1_SCL, USART1_TX,
58 | 42 | - PB6 /0 | FTf | - TIM16_CHIN -
28/83 DoclD027114 Rev 3 ‘Yl
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Table 13. Alternate functions selected through GPIOC_AFR registers for port C

Pin name AFo(") AF1(1)
PCO EVENTOUT(" -
PC1 EVENTOUT(" -
PC2 EVENTOUT(" sP12_Miso)
PC3 EVENTOUT(" sP12_MmosI™M
PC4 EVENTOUT(" USART3_TX("
PC5 - USART3_RXx("
PC6 TIM3_CH1(™ -
PC7 TIM3_cH2(" -
PC8 TIM3_CH3(™" -
PC9 TIM3_CH4(™ -
PC10 USART4_TX() USART3_TX("
PC11 USART4_RXx(" USART3_RXx("
PC12 USART4_cK(") USART3_cK(
PC13 - -
PC14 - -
PC15 - -

1. Available on STM32F070xB devices only.

Table 14. Alternate functions selected through GPIOD_AFR registers for port D

Pin name

AFo()

AF1()

PD2

TIM3_ETR(M

1. Available on STM32F070xB devices only.

Table 15. Alternate functions selected through GPIOF_AFR registers for port F

Pin name AF0 AF1
PFO - 12c1_SDA("
PF1 - 12c1_scL™®

1. Available on STM32F070x6 devices only.

32/83
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Memory mapping

STM32F070CB/RB/C6/F6

Table 16. STM32F070CB/RB/C6/F6 peripheral register boundary addresses

Bus Boundary address Size Peripheral
- 0x4800 1800 - 0x5FFF FFFF ~384 MB Reserved
0x4800 1400 - 0x4800 17FF 1 KB GPIOF
0x4800 1000 - 0x4800 13FF 1KB Reserved
0x4800 0C00 - 0x4800 OFFF 1 KB GPIOD
ARB2 0x4800 0800 - 0x4800 OBFF 1 KB GPIOC
0x4800 0400 - 0x4800 07FF 1 KB GPIOB
0x4800 0000 - 0x4800 03FF 1 KB GPIOA
- 0x4002 4400 - 0x47FF FFFF ~128 MB Reserved
0x4002 3400 - 0x4002 43FF 4 KB Reserved
0x4002 3000 - 0x4002 33FF 1 KB CRC
0x4002 2400 - 0x4002 2FFF 3 KB Reserved
0x4002 2000 - 0x4002 23FF 1 KB FLASH Interface
AHB1 0x4002 1400 - 0x4002 1FFF 3 KB Reserved
0x4002 1000 - 0x4002 13FF 1 KB RCC
0x4002 0400 - 0x4002 OFFF 3 KB Reserved
0x4002 0000 - 0x4002 03FF 1 KB DMA
- 0x4001 8000 - 0x4001 FFFF 32 KB Reserved
0x4001 5C00 - 0x4001 7FFF 9 KB Reserved
0x4001 5800 - 0x4001 5BFF 1 KB DBGMCU
0x4001 4C00 - 0x4001 57FF 3 KB Reserved
0x4001 4800 - 0x4001 4BFF 1 KB TIM17
0x4001 4400 - 0x4001 47FF 1 KB TIM16
0x4001 4000 - 0x4001 43FF 1 KB TIM15
0x4001 3C00 - 0x4001 3FFF 1KB Reserved
0x4001 3800 - 0x4001 3BFF 1 KB USART1
APE 0x4001 3400 - 0x4001 37FF 1KB Reserved
0x4001 3000 - 0x4001 33FF 1 KB SPI1
0x4001 2C00 - 0x4001 2FFF 1 KB TIM1
0x4001 2800 - 0x4001 2BFF 1KB Reserved
0x4001 2400 - 0x4001 27FF 1 KB ADC
0x4001 0800 - 0x4001 23FF 7 KB Reserved
0x4001 0400 - 0x4001 O7FF 1 KB EXTI
0x4001 0000 - 0x4001 03FF 1 KB SYSCFG
- 0x4000 8000 - 0x4000 FFFF 32 KB Reserved
34/83 DoclD027114 Rev 3 m




Electrical characteristics STM32F070CB/RB/C6/F6

Table 20. General operating conditions (continued)

Symbol Parameter Conditions Min Max Unit
. Must have a potential equal
Vbopa Analog operating voltage to or higher than Vpp 24 3.6 V
TC and RST I/O -0.3 Vppioxt0-3
TTal/O 0.3 | Vppat+0.3®
VN I/0 input voltage V
FT and FTf /O -0.3 5.5()
BOOTO 0 5.5
LQFP64 - 455
e cinafi -g5°c |LQFP48 - 364
P, Power .dlsszﬁ))atlon atTp=85°C mw
for suffix 6 TSSOP20 - 263
T Ambient temperature for the Maximum power dissipation -40 85 oc
A . .
suffix 6 version Low power dissipation(?) -40 105
T, Junction temperature range Suffix 6 version -40 105 °C

1. If Tp is lower, higher Pp values are allowed as long as T does not exceed T jyax-

2. Inlow power dissipation state, Ty can be extended to this range as long as T does not exceed T ;5 (Se€ Section 7.4:
Thermal characteristics).

6.3.2 Operating conditions at power-up / power-down

The parameters given in Table 21 are derived from tests performed under the ambient
temperature condition summarized in Table 20.

Table 21. Operating conditions at power-up / power-down

Symbol Parameter Conditions Min Max Unit
Vpp rise time rate 0 oo
tvop -
Vpp fall time rate 20 oo
ps/V
Vppa rise time rate 0 oo
tvppa : -
Vppa fall time rate 20 oo
6.3.3 Embedded reset and power control block characteristics

The parameters given in Table 22 are derived from tests performed under the ambient
temperature and supply voltage conditions summarized in Table 20: General operating
conditions.

Table 22. Embedded reset and power control block characteristics

Symbol Parameter Conditions Min Typ Max Unit
v (1) | Power on/power down Falling edge(® 1.80 188 | 1.96%) | V
POR/PDR
reset threshold Rising edge 1.84® | 192 | 200 | Vv

3
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6.3.4

6.3.5

3

Table 22. Embedded reset and power control block characteristics (continued)

Symbol Parameter Conditions Min Typ Max Unit
VPDRhyst PDR hysteresis - - 40 - mv
trsTrEMPO'?) | Reset temporization - 150 | 250 | 450 | ms

1. The PDR detector monitors Vpp and also Vppp (if kept enabled in the option bytes). The POR detector
monitors only Vpp.

The product behavior is guaranteed by design down to the minimum Vpggr/ppr value.
Data based on characterization results, not tested in production.

Guaranteed by design, not tested in production.

Embedded reference voltage

The parameters given in Table 23 are derived from tests performed under the ambient
temperature and supply voltage conditions summarized in Table 20: General operating
conditions.

Table 23. Embedded internal reference voltage

Symbol Parameter Conditions Min Typ | Max Unit

Internal reference

VREF|NT voltage -40°C < TA <+85°C 1.2 1.23 1.25 \Y

ADC_IN17 buffer startup

ISTART  |time - - - 10 | s

ADC sampling time when
ts vrefint | reading the internal - 4 - - us
reference voltage

Internal reference
AVRepiNT | voltage spread over the Vppa =3V - - 10(M mV
temperature range

Tcoeff Temperature coefficient - -100(M - 100(Y | ppm/°C

1. Guaranteed by design, not tested in production.

Supply current characteristics

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

The current consumption is measured as described in Figure 10: 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 CoreMark code.
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Low-speed external user clock generated from an external source

In bypass mode the LSE oscillator is switched off and the input pin is a standard GPIO.

The external clock signal has to respect the I/O characteristics in Section 6.3.14. However,
the recommended clock input waveform is shown in Figure 12.

Table 31. Low-speed external user clock characteristics

Symbol Parameter() Min Typ Max Unit
fLsE ext | User external clock source frequency - 32.768 1000 kHz
Visen |OSC32_IN input pin high level voltage | 0.7 Vppox - Vppiox v
Viser |OSC32_IN input pin low level voltage Vss - 0.3 Vppiox
bw(LSEH) 0SC32_IN high or low time 450 - -
tw(LsEL)
ns
tLSE) | 0SC32 IN rise or fall time ; ; 50
tiLsE)

1. Guaranteed by design, not tested in production.

Figure 12. Low-speed external clock source AC timing diagram

MS19215V2

High-speed external clock generated from a crystal/ceramic resonator

The high-speed external (HSE) clock can be supplied with a 4 to 32 MHz crystal/ceramic
resonator oscillator. All the information given in this paragraph are based on design
simulation results obtained with typical external components specified in Table 32. In the
application, the resonator and the load capacitors have to be placed as close as possible to
the oscillator pins in order to minimize output distortion and startup stabilization time. Refer
to the crystal resonator manufacturer for more details on the resonator characteristics
(frequency, package, accuracy).

Table 32. HSE oscillator characteristics

Symbol Parameter Conditions(! Min®@ | Typ |Max® | Unit
fosc_in | Oscillator frequency - 4 8 32 MHz
Re Feedback resistor - - 200 - kQ
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Figure 19. ADC accuracy characteristics

Vesa (1) Example of an actual transfer curve
4095 ! (2) The ideal transfer curve
4094 ! (3) End point correlation line
4093 — :
! ET = Total Unajusted Error: maximum deviation
= ' between the actual and ideal transfer curves.
: Eo = Offset Error: maximum deviation
74 ' between the first actual transition and the first
6 ' ideal one.
5 : EG = Gain Error: deviation between the last
' ideal transition and the last actual one.
4 - : Ep = Differential Linearity Error: maximum
3 . deviation between actual steps and the ideal ones.
) ' EL = Integral Linearity Error: maximum deviation
] : between any actual transition and the end point
T | correlation line.
/ot stow e s
0 2 3 4 5 6 7 T 4003 4094 4095 4006 Voor
MS19880V2
Figure 20. Typical connection diagram using the ADC
VDDA
Sample and hold ADC
VT converter
R
Ran (") AINx ADC 12-bit
I +1 UA (1 converter
L1y
Cparasitic Vr —
I
Capc
MS33900V1
1. Refer to Table 49: ADC characteristics for the values of Ryy, Rapc @and Cpapc-
2. Cparasitic represents the capacitance of the PCB (dependent on soldering and PCB layout quality) plus the
pad capacitance (roughly 7 pF). A high Cparasmc value will downgrade conversion accuracy. To remedy
this, fapc should be reduced.
General PCB design guidelines
Power supply decoupling should be performed as shown in Figure 9: Power supply scheme.
The 10 nF capacitor should be ceramic (good quality) and it should be placed as close as
possible to the chip.
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6.3.17 Temperature sensor characteristics
Table 52. TS characteristics
Symbol Parameter Min Typ Max Unit
.M Vsense linearity with temperature - 1 +2 °C
Avg_SIope“) Average slope 4.0 4.3 4.6 mV/°C
V3o Voltage at 30 °C (+5 °C)®@ 1.34 1.43 1.52 Y,
tstart") | ADC_IN16 buffer startup time - - 10 us
tS_temp(1) ADC sampling time when reading the 4 ) ) us

temperature

1. Guaranteed by design, not tested in production.

2. Measured at Vppa = 3.3 V £10 mV. The V33 ADC conversion result is stored in the TS_CAL1 byte. Refer to Table 2:
Temperature sensor calibration values.

6.3.18

Timer characteristics

The parameters given in the following tables are guaranteed by design.

Refer to Section 6.3.14: I/O port characteristics for details on the input/output alternate
function characteristics (output compare, input capture, external clock, PWM output).

Table 53. TIMx characteristics

3

Symbol Parameter Conditions Min Typ Max Unit
] ) - - 1 - trimxcLk
tres(Tim) Timer resolution
fT|MXCLK =48 MHz - 20.8 - ns
Timer external clock - - frimxcLk/2 - MHz
fexT frequency on CH1 to
CH4 fTIMxCLK =48 MHz - 24 - MHz
16-bit timer maximum - - 218 - tTiMxCLK
period frivecLk = 48 MHz | - 1365 - us
tmax_counT -
32-bit timer maximum - - 2 - trimxcLK
period frecLk = 48 MHz | - 89.48 ] s
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Device marking

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

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

Figure 26. LQFP64 marking example (package top view)

/ Revision code

Product identification ' R «
~ |

| STM32F070 |

[ RBTh |

| | | | | /Datecode
S I N O A1 T"S

@ O

Pin 1 identification — |

MS35596V1

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.

3
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7.2

3

LQFP48 package information

LQFP48 is a 48-pin, 7 x 7 mm low-profile quad flat package

Figure 27. LQFP48 outline

SEATING
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1. Drawing is not to scale.
Table 60. LQFP48 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
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
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Device marking

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

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

Figure 29. LQFP48 marking example (package top view)

STM3eE

Device identification ' —1
\

/

FO?0CBTE

| Date code

4‘ RlL— Revision code

MS35595V1

Pin 1 identification

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.

3
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7.3 TSSOP20 package information
TSSOP20 is a 20-lead thin shrink small outline, 6.5 x 4.4 mm, 0.65 mm pitch package.

Figure 30.TSSOP20 outline
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1. Drawing is not to scale.
Table 61. TSSOP20 mechanical data
millimeters inches(!
Symbol
Min. Typ. Max. Min. Typ. Max.
A - - 1.200 - - 0.0472
A1 0.050 - 0.150 0.0020 - 0.0059
A2 0.800 1.000 1.050 0.0315 0.0394 0.0413
b 0.190 - 0.300 0.0075 - 0.0118
0.090 - 0.200 0.0035 - 0.0079
6.400 6.500 6.600 0.2520 0.2559 0.2598
6.200 6.400 6.600 0.2441 0.2520 0.2598
E1 4.300 4.400 4.500 0.1693 0.1732 0.1772
e - 0.650 - - 0.0256 -
L 0.450 0.600 0.750 0.0177 0.0236 0.0295
L1 - 1.000 - - 0.0394 -
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