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mode, the master clock can be output to the external DAC/CODEC at 256 times the
sampling frequency.

Refer to Table 8 for the features available in SPI12 and SPI3.

Table 8. STM32F302x6/8 SPI/12S implementation

SPI features(! SPI2 SPI3
Hardware CRC calculation X X
Rx/Tx FIFO X X
NSS pulse mode X X
I12S mode X X
Tl mode X X

1. X = supported.

Controller area network (CAN)

The CAN is compliant with specifications 2.0A and B (active) with a bit rate up to 1 Mbit/s. It
can receive and transmit standard frames with 11-bit identifiers as well as extended frames
with 29-bit identifiers. It has three transmit mailboxes, two receive FIFOs with 3 stages and
14 scalable filter banks.

Universal serial bus (USB)

The STM32F302x6 STM32F302x8 embeds a full-speed USB device peripheral compliant
with the USB specification version 2.0. 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 (the last 256
bytes are used for CAN peripheral if enabled) and suspend/resume support. It requires a
precise 48 MHz clock which is generated from the internal main PLL (the clock source must
use an HSE crystal oscillator).

Touch sensing controller (TSC)

The STM32F302x6/8 devices provide a simple solution for adding capacitive sensing
functionality to any application. These devices offer up to 18 capacitive sensing channels
distributed over 6 analog I/O groups.

Capacitive sensing technology is able to detect the presence of a finger near a sensor which
is protected from direct touch by a dielectric (for example glass, plastic). The capacitive
variation introduced by the finger (or any conductive object) is measured using a proven
implementation based on a surface charge transfer acquisition principle. It consists of
charging the sensor capacitance and then transferring a part of the accumulated charges
into a sampling capacitor until the voltage across this capacitor has reached a specific
threshold. To limit the CPU bandwidth usage this acquisition is directly managed by the
hardware touch sensing controller and only requires few external components to operate.
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4 Pinouts and pin description

Figure 4. STM32F302x6/8 UFQFN32 pinout
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1. The above figure shows the package top view.

Figure 5. STM32F302x6/8 LQFP48 pinout
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1. The above figure shows the package top view.
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Table 20. Current characteristics

Symbol Ratings Max. Unit
>lypp Total current into sum of all VDD_x power lines (source) 130
>lyss Total current out of sum of all VSS_x ground lines (sink) -130
lvop Maximum current into each Vpp , power line (source)() 100
lyss Maximum current out of each Vgg , ground line (sink)(") -100
Output current sunk by any I/O and control pin 25
oeiny Output current sourced by any I/O and control pin -25
ShoEn Total output current sunk by sum of all IOs and control pins(z) 80 mA
Total output current sourced by sum of all IOs and control pins(z) -80
Injected current on TT, FT, FTf and B pins(®) -5/+0
lINJ(PIN) Injected current on TC and RST pin(®) +/-5
Injected current on TTa pins(®) +/-5
ZInyPIN) Total injected current (sum of all I/O and control pins)(©) +/-25

1. All main power (Vpp, Vppa) and ground (Vgs and Vggpa) 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 LQFP packages.

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

4. A positive injection is induced by V|y > Vpp while a negative injection is induced by V|y< Vgs. linypiny MUst never be
exceeded. Refer to Table 19: Voltage characteristics for the maximum allowed input voltage values.

5. A positive injection is induced by V|y > Vppa While a negative injection is induced by V|\< Vgs. liny(PIN) must never be
exceeded. Refer also to Table 19: Voltage characteristics f

) ) 8r the maximum allowed input voltage values. Negative injection
disturbs the analog performance of the device. See note () below Table 68.

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

Table 21. Thermal characteristics

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

3
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Table 33. Typical current consumption in Run mode, code with data processing running from

Flash
Typ
Symbol Parameter Conditions fucLk Peripherals Peripherals Unit
enabled disabled
72 MHz 44.8 24.9
64 MHz 40.0 224
48 MHz 30.3 17.1
32 MHz 20.7 11.9
24 MHz 15.8 9.2
Supply current in 16 MHz 10.9 6.5
Ibb Run mode from SMH 57 355 mA
Vpp supply z : :
4 MHz 3.43 3.22
2 MHz 2.18 1.53
1 MHz 1.56 1.19
Running from HSE 500 kHz 1.25 0.96
crystal clock 8 MHz, | 125 kHz 0.96 0.84
code executing from 72 MHz 2371
Flash
64 MHz 208.3
48 MHz 154.3
32 MHz 105.0
24 MHz 81.3
Supply current in 16 MHz 57.8
Iopa™ @ | Run mode from Y 115 HA
Vbpa supply z i
4 MHz 1.15
2 MHz 1.15
1 MHz 1.15
500 kHz 1.15
125 kHz 1.15

1. Vppa supervisor is OFF.

2. When peripherals are enabled, the power consumption of the analog part of peripherals such as ADC, DAC, Comparators,
OpAmp etc. is not included. Refer to the tables of characteristics in the subsequent sections.

3
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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 15

Table 40. 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 | - Vbp
\Y
OSC32_IN input pin low level
ViseL voltage putp - Vss - 0.3Vpp
bw(LSEH) 0SC32_IN high or low time(") 450 - -
tw(LsEL) o
tLSE) | 0sC32 IN rise o fall time™) ; ; 50
tiLsE)

1. Guaranteed by design.

Figure 15. Low-speed external clock source AC timing diagram

MS19215V2
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6.3.10 Memory characteristics

Flash memory

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

Table 46. Flash memory characteristics

Symbol Parameter Conditions Min Typ Max(") | Unit
torog | 16-bit programming time | T = —40 to +105 °C 40 53.5 60 ys
terase | Page (2 KB) erase time | Tp=-40to +105 °C 20 - 40 ms
tye |Mass erase time Tp=-40to +105°C 20 - 40 ms
Write mode - - 10 mA
Ibp Supply current
Erase mode - - 12 mA

1. Guaranteed by design.

Table 47. Flash memory endurance and data retention

Value
Symbol Parameter Conditions Unit
Min(")
T =—40 to +85 °C (6 suffix versions)
N Endurance 10 kcycles
END Tp =—40 to +105 °C (7 suffix versions) Y
1 keycle® at T = 85 °C 30
tRET Data retention 1 keycle® at T, = 105 °C 10 Years
10 keycles(® at Tp = 55 °C 20

1. Guaranteed by characterization results.

2. Cycling performed over the whole temperature range.

3
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6.3.11

3

EMC characteristics

Susceptibility tests are performed on a sample basis during device characterization.

Functional EMS (electromagnetic susceptibility)

While a simple application is executed on the device (toggling 2 LEDs through 1/O ports).
the device is stressed by two electromagnetic events until a failure occurs. The failure is
indicated by the LEDs:

e Electrostatic discharge (ESD) (positive and negative) is applied to all device pins until
a functional disturbance occurs. This test is compliant with the IEC 61000-4-2 standard.

e FTB: A Burst of Fast Transient voltage (positive and negative) is applied to Vpp and
Vgg through a 100 pF capacitor, until a functional disturbance occurs. This test is
compliant with the IEC 61000-4-4 standard.

A device reset allows normal operations to be resumed.

The test results are given in Table 48. They are based on the EMS levels and classes
defined in application note AN1709.

Table 48. EMS characteristics

Symbol Parameter Conditions I&T;’:g
y Voltage limits to be applied on any 1/0 pin to ]YDD =_3$2V'\’/|h§FP64’ Ta =+25°C, B
FESD |; ; ; HCLK =
induce a functional disturbance conforms to IEC 61000-4-2
Fast transient voltage burst limits to be Vpp = 3.3V, LQFP64, Ty = +25°C,
Verrg | applied through 100 pF on Vpp and Vgg fucLk = 72 MHz 4A
pins 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
prequalification 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...)
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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 are monitored while a simple application is
executed (toggling 2 LEDs through the I/O ports). This emission test is compliant with
IEC 61967-2 standard which specifies the test board and the pin loading.

Table 49. EMI characteristics

. Monitored Max vs. [fuse/fcLkl .
Symbol | Parameter Conditions frequency band Unit
8/72 MHz
0.1 to 30 MHz 5
Vpp=3.3V, Ty=25 °C,
LQFP64 package 30 to 130 MHz 6 dBpV
Semi Peak level : :
compliant with IEC 130 MHz to 1GHz 28
61967-2
SAE EMI Level 4 -

6.3.12 Electrical sensitivity characteristics
Based on three different tests (ESD, LU) using specific measurement methods, the device is
stressed in order to determine its performance in terms of electrical sensitivity.
Electrostatic discharge (ESD)
Electrostatic discharges (a positive then a negative pulse separated by 1 second) are
applied to the pins of each sample according to each pin combination. The sample size
depends on the number of supply pins in the device (3 parts x (n+1) supply pins). This test
conforms to the JESD22-A114/C101 standard.
Table 50. ESD absolute maximum ratings
Symbol Ratings Conditions Packages Class Mvaa):iume(l:;n Unit
Electrostatic discharge voltage (T = +25 °C, conforming
VEsp(HBm) (human body model) to JESD22-A114 Al 2 2000 v
LQFP64,
Vv Electrostatic discharge voltage |Tp= +25 °C, conforming | \wLCcSP49 c3 250 Vv
ESD(CDM) |(charge device model) to ANSI/ESD STM5.3.1
All other C4 500

1. Guaranteed by characterization results.

84/138
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SPI/I?S characteristics

Unless otherwise specified, the parameters given in Table 61 for SPI or in Table 62 for 1°S
are derived from tests performed under ambient temperature, fpc| ky frequency and Vpp
supply voltage conditions summarized in Table 22.

Refer to Section 6.3.14: /O port characteristics for more details on the input/output alternate
function characteristics (NSS, SCK, MOSI, MISO for SPI and WS, CK, SD for I°S).

Table 61. SPI characteristics(1)

Symbol Parameter Conditions Min Typ Max | Unit
Master mode - - 18

fsck SPI clock frequency MHz

Wa(scr) Slave mode - - 18
. _ 4*Tpcl

tsu(nss) NSS setup time Slave mode, SPI presc = 2 K - -

thnss) NSS hold time Slave mode, SPI presc = 2 2 -:;pd ) )
tw(sckH) SCK high and low Master mode, fpc = 36 Tpclk- Tpclk Tpclk+
tuscky) |time MHz, presc = 4 2 2

t Master mode 0 - -

suMI) | Data input setup time

Lsuesi) Slave mode 1 - -

thovny Master mode 6.5 - -

Data input hold time ns
thesiy Slave mode 25 - -
Data output access

tso)  |time P Slave mode 8 - 40

tais(s0) Enit: output disable Slave mode 8 ] 14

tyso Slave mode - 12 27

v(S0) Data output valid time v g 15 2

tymo) aster mode - _

thso Slave mode 75 - -

(50) Data output hold time
thomo) Master mode 0 - -

1. Guaranteed by characterization results.
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6.3.18 ADC characteristics

Unless otherwise specified, the parameters given in Table 66 to Table 68 are guaranteed by design, with conditions summarized in

Table 22.
Table 66. ADC characteristics
Symbol Parameter Conditions Min Typ Max Unit
Analog supply voltage for
VDDA ADC g PPy g - 2 - 3.6 V
Single-ended mode,
5 MSPS - 1011.3 1172.0
Single-ended mode,
1 MSPS - 214.7 3223
ADC current consumption Single-ended mode, }
'opa (see Figure 31) 200 KSPS 7 811 bA
Differential mode, 5 MSPS - 1061.5 1243.6
Differential mode, 1 MSPS - 246.6 337.6
Differential mode,
200 KSPS - 56.4 83.0
fapc ADC clock frequency - 0.14 - 72 MHz
Resolution = 12 bits,
Fast Channel 0.01 ) 5.14
Resolution = 10 bits,
] . Fast Channel 0.012 i 6
fs( ) Sampling rate MSPS
Resolution = 8 bits, 0014 ) 79
Fast Channel ' '
Resolution = 6 bits,
Fast Channel 0.0175 ) °
fADC =72 MHz
. . - - 5.14 MHz
frrict! External trigger frequency Resolution = 12 bits
Resolution = 12 bits - - 14 1/fapc
VaIN Conversion voltage range - 0 - Vppa \Y
RAIN(1) External input impedance - - - 100 kQ

soljsLIajorIRYI |BOLI}O3|T
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Table 68. ADC accuracy - limited test conditions(1(2) (continued)

Symbol | Parameter Conditions '\:I:;)n Typ IV(I?)x Unit
Fast channel 5.1 Ms | 66 67 -
Single ended
SNR@ Signal-to- Slow channel 4.8 Ms | 66 67 -
noise ratio _
ADC clock freq. < 72 MHz | pifferential Fast channel 5.1 Ms | 69 70
Sampling freq < 5 Msps Slow channel 4.8 Ms | 69 | 70 - 4B
Vbpa=3.3V Sindle ended Fast channel 5.1 Ms | - | -80 | -80
° ingle ende
Total 25°C Slow channel 4.8 Ms | - -78 | -77
THD® | harmonic
distortion . . Fast channel 5.1 Ms - -83 | -82
Differential
Slow channel 4.8 Ms - -81 | -80

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 liyypiny @nd Zlinypiny in Section 6.3.14 does not affect the ADC
accuracy.

Guaranteed by characterization results.

Value measured with a —0.5dB Full Scale 50kHz sine wave input signal.

3
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Table 72. Comparator characteristics(!(? (continued)

Symbol Parameter Conditions Min. Typ. Max. Unit
. VRregNT Scaler activation after ) ) 103 s
t VRerINT SCaler startup time | gevice power on
S_8C  |from power down
Next activations - - 0.2 ms
Vppa 227V - - 4
tsTART Comparator startup time VES
VDDA <27V - - 10
Propagation delay for Vppa 227V - 25 28
200 mV step with 100 mV
overdrive Vppa <2.7V - 28 30
[15) ns
Propagation delay for full |Vppa=2.7V - 32 35
range step with 100 mV
overdrive Vppa <27V - 35 40
Vppa22.7V - 5 +10
Voreser | Comparator offset error mV
VDDA <27V - - 25
TVoprseT | Total offset variation Full temperature range - - 3 mV
COMP current
'op(comp) consumption ) ) 400 600 WA
1. Guaranteed by design.
2. The comparators do not have built-in hysteresis.
3. For more details and conditions, see Figure 35: Maximum VREFINT scaler startup time from power down.
Figure 35. Maximum VgggnT Scaler startup time from power down
rprrrorrrTTrTrTTTrTTTT T T rrrrTTT T T T T T T T T T T T T T T T T
2.0V = Vppp < 24V —
1000 2.4V < Vppa < 3.0V E
3.0V = Vppa = 3.6V -oeeees
o 100 £ -
E C
F I
E
5 L
I:'I-'ll
£k E
1 R S B e R R o=
:u||||||||I|||||||||I|||||||||I|||||||||I|||||||||I|||||||||I|||||||||I||'
-40 -20 a 20 40 60 a0 100
Temperature (°C)
1S7 DoclD025147 Rev 6 113/138




Electrical characteristics STM32F302x6 STM32F302x8

Figure 36. OPAMP Voltage Noise versus Frequency

1000
o
I
=
=
S 100 40— — —
Q
o
2 \\’\M
=
10
100 1000 10000
Freq [HZz]
116/138 DoclD025147 Rev 6 ‘Yl




Package information STM32F302x6 STM32F302x8

Table 80. LQFP48 - 48-pin, 7 x 7 mm low-profile quad flat package
mechanical data

126/138

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
E1 6.800 7.000 7.200 0.2677 0.2756 0.2835
E3 - 5.500 - - 0.2165 -

e - 0.500 - - 0.0197 -

L 0.450 0.600 0.750 0.0177 0.0236 0.0295
L1 - 1.000 - - 0.0394 -

k 0° 3.5° 7° 0° 3.5° 7°
ccc - - 0.080 - - 0.0031

1.

Values in inches are converted from mm and rounded to 4 decimal digits.

DoclD025147 Rev 6
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STM32F302x6 STM32F302x8 Package information

Figure 44. LQFP48 - 48-pin, 7 x 7 mm low-profile quad flat package
recommended footprint
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1. Dimensions are expressed in millimeters.
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STM32F302x6 STM32F302x8

Revision history

3

Table 84. Document revision history (continued)

Date

Revision

Changes

10-Feb-2015

Updated:

— the values for External clock (HSE bypass) at 48 MHz
in Table 28: Typical and maximum current
consumption from VDD supply at VDD = 3.6V

— Table 41: HSE oscillator characteristics
— Table 46: Flash memory characteristics
— Table 72: Comparator characteristics
Added:

— Figure 35: Maximum VREFINT scaler startup time
from power down

04-Jun-2015

Updated:

— AF9 value for PA1, PA3 and PA9 in Table 13:
Alternate functions for Port A,

— the structure of Section 7: Package information.

22-Jul-2016

Updated footnotes on:

— All document’s tables by removing the “not tested in
production” specification

— Table 12: STM32F302x6/8 pin definitions

— Table 19: Voltage characteristics

— Table 72: Comparator characteristics

— Figure 4: STM32F302x6/8 UFQFN32 pinout

— Figure 5: STM32F302x6/8 LQFP48 pinout

— Figure 6: STM32F302x6/8 LQFP64 pinout

— Figure 7: STM32F302x6/8 WLCSP49 ballout
— Figure 24: Recommended NRST pin protection

— Figure 46: UFQFPN32 - 32-pin, 5x5 mm, 0.5 mm
pitch ultra thin fine pitch quad flat package outline

Updated tables:

— Updated VggpinT line on Table 26: Embedded internal
reference voltage

— Updated “Conditions” column on Table 42: LSE
oscillator characteristics (fLSE = 32.768 kHz)

— Added CMIR and tgtag lines on Table 66: ADC
characteristics

— Updated R ppp line on Table 71: DAC characteristics

— Updated VOHgat and VOLgpt lines on Table 73:
Operational amplifier characteristics

Updated figures:
— Figure 2: Clock tree
— Figure 7: STM32F302x6/8 WLCSP49 ballout

— Figure 21: Five volt tolerant (FT and FTf) I/O input
characteristics - CMOS port

— Figure 24: Recommended NRST pin protection
Added:

— Table 38: Wakeup time using USART

Updated name of Section 8: Ordering information
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