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STM32F030x4/x6/x8/xC Description
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3

Description

The STM32F030x4/x6/x8/XC microcontrollers incorporate the high-performance ARM®
Cortex®-MO0 32-bit RISC core operating at a 48 MHz frequency, high-speed embedded
memories (up to 256 Kbytes of Flash memory and up to 32 Kbytes of SRAM), and an
extensive range of enhanced peripherals and I/Os. All devices offer standard
communication interfaces (up to two 1°Cs, up to two SPIs and up to six USARTS), one 12-bit
ADC, seven general-purpose 16-bit timers and an advanced-control PWM timer.

The STM32F030x4/x6/x8/xC microcontrollers operate in the -40 to +85 °C temperature
range from a 2.4 to 3.6V power supply. A comprehensive set of power-saving modes allows
the design of low-power applications.

The STM32F030x4/x6/x8/xC microcontrollers include devices in four different packages
ranging from 20 pins to 64 pins. Depending on the device chosen, different sets of
peripherals are included. The description below provides an overview of the complete range
of STM32F030x4/x6/x8/xC peripherals proposed.

These features make the STM32F030x4/x6/x8/xC microcontrollers suitable for a wide range
of applications such as application control and user interfaces, handheld equipment, A/V
receivers and digital TV, PC peripherals, gaming and GPS platforms, industrial applications,
PLCs, inverters, printers, scanners, alarm systems, video intercoms, and HVACs.

DoclD024849 Rev 3 9/91
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Figure 1. Block diagram
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1. TIMERSG, TIMER15, SPI, USART2 and 12C2 are available on STM32F030x8/C devices only.
2. USARTS3, USART4, USART5, USART6 and TIMER?7 are available on STM32F030xC devices only.
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Functional overview

STM32F030x4/x6/x8/xC

Table 8 gives an overview of features as implemented on the available USART interfaces.

All USART interfaces can be served by the DMA controller.

Table 8. STM32F0x0 USART implementation(®

STM32F030x4
STM32F030x6 STM32F030x8 STM32F030xC
USART modes/
features USART1
USART1 USART1 | USART2 | USART2 | USART4 | USART5 | USART6
USART3

Hardware flow control X X X X X i )
for modem
Continuous
communication using X X X X X X X
DMA
Multlprogesgor X X X X X X X
communication
Synchronous mode X X X X X X -
Smartcard mode - - - - - - -
Slngle-w!re Half-duplex X X X X X X X
communication
IrDA SIR ENDEC block - - - - - - -
LIN mode - - - - - - -
Dual clock domain and i i ) i ) i )
wakeup from Stop mode
Recelver timeout X X . X . ) )
interrupt
Modbus communication - - - - - - -
Auto baud rate detection

2 2 - 4 - - -
(supported modes)
Driver Enable X X X X X X X
USART data length 8 and 9 bits 7, 8 and 9 bits

1. X=supported.

3.15

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 half-duplex communication modes. The 3-bit prescaler gives 8 master mode
frequencies and the frame size is configurable from 4 bits to 16 bits.

SPI1 and SPI2 are identical and implement the set of features shown in the following table.

22/91
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Pinouts and pin descriptions STM32F030x4/x6/x8/xC

Figure 7. LQFP32 32-pin package pinout (top view)

voD [ 1 PA14
PFO0-OSC_IN 2 PA13
PF1-0SC_OUT ] 3 PA12
NRST [ 4 LQFP32 PA11
VDDA ] 5 PA10

PAO [ & PA9

PAT 7 PAS

PA2 8 VDD

MS32144V1

Figure 8. TSSOP20 20-pin package pinout (top view)

BOOTO — 1 20 —1PA14
PFO-OSC_IN — 2 19 —1pPA13
PF1-0SC_OUT ] 3 18 —PA10
NRST [—1 4 17 T pag
VDDA [ 5 16 —vDD
PAO ] 6 15 —vss
PA1 ] 7 14 PB1
PA2 ] 8 13 [PA7
PA3 T 9 12 —1PA6
PA4 | 10 11 —IPA5
MSv36473V1
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STM32F030x4/x6/x8/xC

Memory mapping

5 Memory mapping

Figure 9. STM32F030x4/x6/x8/xC memory map
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7
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MSv36474V2

1. The start address of the system memory is Ox1FFF EC00 for STM32F030x4, STM32F030x6 and STM32F030x8 devices,
and Ox1FFF D800 for STM32F030xC devices.
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STM32F030x4/x6/x8/xC Electrical characteristics

Table 19. Current characteristics

Symbol Ratings Max. Unit
>lvpb Total current into sum of all VDD power lines (source)® 120
Tlyss Total current out of sum of all VSS ground lines (sink)®) -120
lvoppiny Maximum current into each VDD power pin (source)®) 100
lvss(rIN Maximum current out of each VSS ground pin (sink)™® -100
Output current sunk by any 1/0O and control pin 25
oem) Output current source by any 1/0O and control pin -25 mA
Shoen Total output current sunk by sum of all I/Os and control pins(z) 80
Total output current sourced by sum of all I/Os and control pins(z) -80
Injected current on FT and FTf pins -5/+0(*)
I,NJ(p,N)(3) Injected current on TC and RST pin x5
Injected current on TTa pins(5) +5
Zhnaeiny Total injected current (sum of all I/O and control pins)®) +25

1. All main power (VDD, VDDA) and ground (VSS, VSSA) pins must always be connected to the external power supply, in the
permitted range.

2. This current consumption must be correctly distributed over all I/Os and control pins. The total output current must not be
sunk/sourced between two consecutive power supply pins referring to high pin count QFP packages.

3. A positive injection is induced by Vy > Vppox While a negative injection is induced by V\ < Vss. linypiny Must never be
exceeded. Refer to Table 18: Voltage characteristics for the maximum allowed input voltage values.

4. Positive injection is not possible on these 1/0Os and does not occur for input voltages lower than the specified maximum
value.

5. On these I/Os, a pgsitive injection is induced by V|5 > Vppa. Negative injection disturbs the analog performance of the
device. See note () below Table 52: ADC accuracy.

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

Table 20. Thermal characteristics

Symbol Ratings Value Unit
Tsta Storage temperature range —65 to +150 °C
T, Maximum junction temperature 150 °C
6.3 Operating conditions
6.3.1 General operating conditions
Table 21. General operating conditions
Symbol Parameter Conditions Min Max Unit
fhelk Internal AHB clock frequency - 0 48
MHz
fecLk Internal APB clock frequency - 0 48
Vpop Standard operating voltage - 2.4 3.6 \%

3
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Electrical characteristics STM32F030x4/x6/x8/xC

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 1/0O characteristics in Section 6.3.14. However,
the recommended clock input waveform is shown in Figure 15.

Table 32. Low-speed external user clock characteristics

Symbol Parameter(®) Min Typ Max Unit
fLse_ext | User external clock source frequency - 32.768 1000 kHz
VI sen OSC32_IN input pin high level voltage 0.7 VDbbiox - Vbbiox

\%
Viser |OSC32_IN input pin low level voltage Vss - 0.3 Vppjox
W(LSEH) | 0SC32_IN high or low time 450 - ;
ty(LSEL)

ns
t(LSE) | OSC32_IN rise or fall time - - 50
tiLsE)

1. Guaranteed by design, not tested in production.

Figure 15. 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 33. 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 33. HSE oscillator characteristics

Symbol Parameter Conditions® Min@ | Typ |Max® | unit
fosc_in | Oscillator frequency - 4 8 32 MHz
Re Feedback resistor - - 200 - kQ
52/91 DoclD024849 Rev 3 Kys




Electrical characteristics STM32F030x4/x6/x8/xC

obtained with typical external components specified in Table 34. 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 34. LSE oscillator characteristics (f sg = 32.768 kHz)

Symbol Parameter Conditions® Min@ | Typ | Max@ | unit
low drive capability - 0.5 0.9
o5 LSE curre.nt medium-low drive capability - - 1 WA
consumption medium-high drive capability . - 1.3
high drive capability - - 1.6
low drive capability 5 - -
o Oscillator medium-low drive capability 8 - - LAV
transconductance medium-high drive capability 15 - -
high drive capability 25 - -
tsuese)") | Startup time Vppiox IS stabilized - 2 - s

1. Refer to the note and caution paragraphs below the table, and to the application note AN2867 “Oscillator
design guide for ST microcontrollers”.

Guaranteed by design, not tested in production.

3. tsuwsg) is the startup time measured from the moment it is enabled (by software) to a stabilized
32.';68 Hz oscillation is reached. This value is measured for a standard crystal and it can vary significantly
with the crystal manufacturer

Note: For information on selecting the crystal, refer to the application note AN2867 “Oscillator
design guide for ST microcontrollers” available from the ST website www.st.com.

Figure 17. Typical application with a 32.768 kHz crystal

Resonator with integrated
capacitors

I :l 0SC32_IN E fLse
I ' Drive

: 32.768 kHz
T = ! resonator programmable

amplifier

0SC32_0ouT

MS30253V2

Note: An external resistor is not required between OSC32_IN and OSC32_OUT and it is forbidden
to add one.

3
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Electrical characteristics

STM32F030x4/x6/x8/xC

6.3.9

6.3.10

56/91

Table 37. LS| oscillator characteristics(®

Symbol Parameter Min Typ Max Unit
tsu(LSI)(Z) LS| oscillator startup time - - 85 Hs
IDDA(LSI)(Z) LSI oscillator power consumption - 0.75 - HA

1. Vppa=3.3V, Tp =-40to 85 °C unless otherwise specified.

2. Guaranteed by design, not tested in production.

PLL characteristics

The parameters given in Table 38 are derived from tests performed under ambient
temperature and supply voltage conditions summarized in Table 21: General operating
conditions.

Table 38. PLL characteristics

Value
Symbol Parameter Unit
Min Typ Max
f PLL input clock® 1@ 8.0 242 MHz
PLL_IN -

- PLL input clock duty cycle 40 - 60 %
feLL_ouT PLL multiplier output clock 16@ - 48 MHz
tLock PLL lock time - - 200 Hs
Jitterp | Cycle-to-cycle jitter - - 300 ps

1. Take care to use the appropriate multiplier factors to obtain PLL input clock values compatible with the
range defined by fPLL_OUT‘

2. Guaranteed by design, not tested in production.

Memory characteristics

Flash memory

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

Table 39. Flash memory characteristics

Symbol Parameter Conditions Min Typ Max® | Unit
torog | 16-bit programming time | Ty = -40 to +85 °C - 53.5 - us
terase | Page erase time®@ Tpo=-40t0 +85 °C - 30 - ms
tvE Mass erase time Tpo=-40t0 +85 °C - 30 - ms
Write mode - - 10 mA
Ibp Supply current

Erase mode - - 12 mA

Vprog | Programming voltage - 2.4 - 3.6 \%

1. Guaranteed by design, not tested in production.
2. Page size is 1KB for STM32F030x4/6/8 devices and 2KB for STM32F030xC devices
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Electrical characteristics STM32F030x4/x6/x8/xC

Table 45. I/O current injection susceptibility

Functional
susceptibility
Symbol Description Unit
Negative | Positive
injection | injection
Injected current on BOOTO and PF1 pins -0 NA
Injected current on PA9, PB3, PB13, PF11 pins with induced
) . -5 NA
leakage current on adjacent pins less than 50 pA
Injected current on PA11 and PA12 pins with induced
. - -5 NA
leakage current on adjacent pins less than -1 mA
Injected current on all other FT and FTf pins -5 NA
Injected current on PBO and PB1 pins -5 NA
Injected current on PCO pin -0 +5
Injected current on all other TTa, TC and RST pins -5 +5

6.3.14 I/O port characteristics

General input/output characteristics

Unless otherwise specified, the parameters given in Table 46 are derived from tests
performed under the conditions summarized in Table 21: General operating conditions. All
I/Os are designed as CMOS- and TTL-compliant (except BOOTO).

Table 46. 1/O static characteristics

Symbol Parameter Conditions Min Typ Max Unit
TCand TTa l/O - - | 0.3 Vppjoxt0.07M
FT and FTf1/O - - 1 0.475 Vpp ox—0.2Y
Low level input
Vit | voltage BOOTO - - 0.3 Vppiox=0.3® | V
All'1/Os except
BOOTO pin i i 0.3 Vbpiox
TCand TTa l/O 0.445 Vppjoxt0.3980) | - -
FT and FTf1/O 0.5 Vppjoxt0.2 - -
High level input
VIH | yoltage BOOTO 0.2 Vppjoxt0.95(0) - - v
All I/Os except
BOOTO pin 0.7 Vbpiox i i
TCand TTa l/O - 200 -
Viys | SCHMIt trigger FT and FTf 1/0 i 100 i mv
hysteresis
BOOTO - 300 -
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STM32F030x4/x6/x8/xC

Table 51. Ry max for fapc = 14 MHz

T (cycles) ts (W) Raiy max (kQ®
1.5 0.11 0.4
7.5 0.54 59
135 0.96 1.4
28.5 2.04 25.2
41.5 2.96 37.2
55.5 3.96 50
71.5 511 NA
2395 17.1 NA
1. Guaranteed by design, not tested in production.
Table 52. ADC accuracy(l)(z)(3)
Symbol Parameter Test conditions Typ Max® Unit
ET Total unadjusted error +3.3 4
EO Offset error fpcLk = 48 MHz, +1.9 +2.8
EG |Gain error fapc = 14 MHz R < 104 +2.8 +3 LSB
Vppa=2.7V103.6V
ED Differential linearity error Tp=-401t085°C +0.7 +1.3
EL Integral linearity error +1.2 +1.7

ADC DC accuracy values are measured after internal calibration.

2. 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 Ijyypiny and Zliypiny in Section 6.3.14 does not affect the ADC

accuracy.

Better performance may be achieved in restricted Vppa, frequency and temperature ranges.

4. Data based on characterization results, not tested in production.
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STM32F030x4/x6/x8/xC Electrical characteristics

Figure 24. SPI timing diagram - slave mode and CPHA =0
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Figure 25. SPI timing diagram - slave mode and CPHA =1
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1. Measurement points are done at CMOS levels: 0.3 Vpp and 0.7 Vpp.
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STM32F030x4/x6/x8/xC Package information

7 Package information

In order to meet environmental requirements, ST offers these devices in different grades of
ECOPACK® packages, depending on their level of environmental compliance. ECOPACK®
specifications, grade definitions and product status are available at: www.st.com.
ECOPACK® is an ST trademark.

7.1 LQFP64 package information
LQFP64 is 64-pin, 10 x 10 mm low-profile quad flat package.

Figure 27. LQFP64 outline
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1. Drawing is not to scale.
Table 59. LQFP64 mechanical data
millimeters inches®
Symbol
Min Typ Max Min Typ Max
A - - 1.600 - - 0.0630
Al 0.050 - 0.150 0.0020 - 0.0059
A2 1.350 1.400 1.450 0.0531 0.0551 0.0571
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Table 59. LQFP64 mechanical data (continued)

millimeters inches®
Symbol
Min Typ Max Min Typ Max
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 -
El - 10.000 - - 0.3937 -
E3 - 7.500 - - 0.2953 -
- 0.500 - - 0.0197 -
K 0° 3.5° 7° 0° 3.5° 7°
0.450 0.600 0.750 0.0177 0.0236 0.0295
L1 - 1.000 - - 0.0394 -
ccc - - 0.080 - - 0.0031
1. Values in inches are converted from mm and rounded to 4 decimal digits.
Figure 28. LQFP64 recommended footprint
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1. Dimensions are expressed in millimeters.
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8 Ordering information
For a list of available options (memory, package, and so on) or for further information on any
aspect of this device, please contact your nearest ST sales office.

Table 64. Ordering information scheme
Example: STM32 F 030 C 6 T 6 X

Device family
STM32 = ARM-based 32-bit microcontroller

Product type

F = General-purpose

Sub-family
030 = STM32F030xx

Pin count

F =20 pins
K =32 pins
C =48 pins
R = 64 pins

Code size

4 = 16 Kbyte of Flash memory
6 = 32 Kbyte of Flash memory
8 = 64 Kbyte of Flash memory
C = 256 Kbyte of Flash memory

Package
P = TSSOP
T=LQFP

Temperature range
6=-4010 85 °C

Options

XXX = programmed parts
TR =tape and reel

3
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Table 65. Document revision history (continued)

Date

Revision

Changes

23-Jan-2017

— Section 3.11.2: General-purpose timers (TIM3,
TIM14..17) - number of timers

— Table 5: Timer feature comparison - footnotes added

— Table 7: STM32F030x4/x6/x8/xC 12C implementation -
FM+ and footnote

— Figure 3 through Figure 6 - darker highlight on pins

— Table 11: STM32F030x4/6/8/C pin definitions -
corrections

— Table 12: Alternate functions selected through
GPIOA_AFR registers for port A - note order

— Table 14 through Table 16 - corrected footnotes

— Figure 9: STM32F030x4/x6/x8/xC memory map
footnote

— Figure 12: Power supply scheme

— Table 24: Embedded internal reference voltage:
added tgtarT, changed Viegnt @nd tg yrefing Values
and notes B

— Table 25: Typical and maximum current consumption
from Vpp supply at Vpp = 3.6 V footnotes

— Table 26: Typical and maximum current consumption
from the Vppa supply values for STM32F030xC and
footnotes

— Table 34: LSE oscillator characteristics (f g = 32.768
kHz) LSEDRV[1:0] values removed (see ref. manual)

— Table 50: ADC characteristics - tgtag defined relative
to clock frequency; notes 3. and 4. added

— Section 3.14: Universal synchronous/asynchronous
receiver/transmitter (USART) - introduction and
Table 8: STM32F0x0 USART implementation

— Figure 9: STM32F030x4/x6/x8/xC memory map
footnote

— Table 43: ESD absolute maximum ratings - C4 or C3
class, depending on device variant; CDM values
updated to match the referenced standard. (CDM
standard was updated in the previous release, without
duly modifying the related values.)

— Table 53: TS characteristics: removed the min. value
for tsTarT @Nd parameter name change

— Figure 18 and Figure 19 improved

— Section 7: Package information name and structure
change

— Section 8: Ordering information renamed from Part
numbering
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