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2 Description

The STM32F328C8 family is based on the high-performance ARM® 32-bit Cortex®-M4 
RISC core operating at a frequency of up to 72 MHz, and embedding a floating point unit 
(FPU). The STM32F328C8 family incorporates high-speed embedded memories 
(up to 64 Kbytes of Flash memory, 12 Kbytes of SRAM), and an extensive range of 
enhanced I/Os and peripherals connected to two APB buses.

The STM32F328C8 devices offer up to two fast 12-bit ADCs (5 Msps), up to three ultra-fast 
comparators, an operational amplifier, three DAC channels, a low-power RTC, one general-
purpose 32-bit timer, one timer dedicated to motor control, and four general-purpose 16-bit 
timers. They also feature standard and advanced communication interfaces: one I2C, one 
SPI, up to three USARTs and one CAN.

The STM32F328C8 family operates in the –40 to +85 °C and –40 to +105 °C temperature 
ranges from 1.8 V +/-8% power supply. A comprehensive set of power-saving mode allows 
the design of low-power applications.

The STM32F328C8 family offers devices in 48-pin packages.
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3.2.3 Boot modes

At startup, BOOT0 pin and BOOT1 option bit are used to select one of three boot options:

• Boot from user Flash

• Boot from system memory

• Boot from embedded SRAM

The boot loader is located in system memory. It is used to reprogram the Flash memory by 
using USART1 (PA9/PA10), USART2 (PA2/PA3), I2C1 (PB6/PB7).

3.3 Cyclic redundancy check calculation unit (CRC)

The CRC (cyclic redundancy check) calculation unit is used to get a CRC code using a 
configurable generator polynomial value and size.

Among other applications, CRC-based techniques are used to verify data transmission or 
storage integrity. In the scope of the EN/IEC 60335-1 standard, they offer a means of 
verifying the Flash memory integrity. The CRC calculation unit helps compute a signature of 
the software during runtime, to be compared with a reference signature generated at 
linktime and stored at a given memory location.

3.4 Power management

3.4.1 Power supply schemes

• VSS, VDD = 1.8 V+/- 8%: external power supply for I/Os and core. It is provided 
externally through VDD pins.

• VSSA, VDDA = 1.65 to 3.6 V: external analog power supply for ADC, DACs, comparators 
operational amplifiers, reset blocks, RCs and PLL. The minimum voltage to be applied 
to VDDA differs from one analog peripherals to another. See the table below, 
summarizing the VDDA ranges for analog peripherals. The VDDA voltage level must be 
always greater or equal to the VDD voltage level and must be provided first.

          

• VBAT= 1.65 to 3.6 V: power supply for RTC, external clock 32 kHz oscillator and 
backup registers (through power switch which is guaranteed in the full range of VDD) 
when VDD is not present.

3.4.2 Power supply supervision

The device power on reset is controlled through the external NPOR pin. The device remains 
in reset state when NPOR pin is held low.To guarantee a proper power-on reset, the NPOR 

Table 2. VDDA ranges for analog peripherals 

Analog peripheral Min VDDAsupply Max VDDAsupply

ADC/COMP 1.8 V 3.6 V

DAC/OPAMP 2.4 V 3.6 V
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Note: For more details about the interconnect actions, please refer to the corresponding sections 
in the RM0316 reference manual.

3.6 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 4-32 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 with 
failure of an indirectly used external oscillator).

Several prescalers allow to configure the AHB frequency, the high speed APB (APB2) and 
the low speed APB (APB1) domains. The maximum frequency of the AHB and the high 
speed APB domains is 72 MHz, while the maximum allowed frequency of the low speed 
APB domain is 36 MHz.

TIM1 maximum frequency is 144 MHz.

CSS

CPU (hard fault)

RAM (parity error)

COMPx

PVD

GPIO

TIM1

TIM15, 16, 17
Timer break

GPIO

TIMx External trigger, timer break

ADCx

DACx
Conversion external trigger

DACx COMPx Comparator inverting input

Table 3. STM32F328C8 Peripheral interconnect matrix (continued)

Interconnect source
Interconnect 
destination

Interconnect action
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3.10.3 VBAT battery voltage monitoring

This embedded hardware feature allows the application to measure the VBAT battery voltage 
using the internal ADC channel ADC1_IN17. As the VBAT voltage may be higher than VDDA, 
and thus outside the ADC input range, the VBAT pin is internally connected to a bridge 
divider by 2. As a consequence, the converted digital value is half the VBAT voltage.

3.10.4 OPAMP2 reference voltage (VOPAMP2)

OPAMP2 reference voltage can be measured using ADC2 internal channel 17.

3.11 Digital-to-analog converter (DAC)

One 12-bit buffered DAC channel (DAC1_OUT1) and two 12-bit unbuffered DAC channels 
(DAC1_OUT2 and DAC2_OUT1) can be used to convert digital signals into analog voltage 
signal outputs. The chosen design structure is composed of integrated resistor strings and 
an amplifier in inverting configuration.

This digital interface supports the following features:

• Three DAC output channels

• 8-bit or 12-bit monotonic output

• Left or right data alignment in 12-bit mode

• Synchronized update capability

• Noise-wave generation (only on DAC1)

• Triangular-wave generation (only on DAC1)

• Dual DAC channel independent or simultaneous conversions

• DMA capability for each channel

• External triggers for conversion

3.12 Operational amplifier (OPAMP)

The STM32F328C8 embeds an operational amplifier (OPAMP2) with external or internal 
follower routing and PGA capability (or even amplifier and filter capability with external 
components). When an operational amplifier is selected, an external ADC channel is used 
to enable output measurement.

The operational amplifier features:

• 8 MHz GBP

• 0.5 mA output capability

• Rail-to-rail input/output

• In PGA mode, the gain can be programmed to 2, 4, 8 or 16.
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3.13 Ultra-fast comparators (COMP)

The STM32F328C8 devices embed three ultra-fast rail-to-rail comparators (COMP2/4/6) 
which offer the features below:

• Programmable internal or external reference voltage

• Selectable output polarity.

The reference voltage can be one of the following:

• External I/O

• DAC output

• Internal reference voltage or submultiple (1/4, 1/2, 3/4). Refer to Table 20: Embedded 
internal reference voltage for values and parameters of the internal reference voltage.

All comparators can wake up from STOP mode, generate interrupts and breaks for the 
timers.

3.14 Timers and watchdogs

The STM32F328C8 includes advanced control timer, 5 general-purpose timers, basic timer, 
two watchdog timers and a SysTick timer. The table below compares the features of the 
advanced control, general purpose and basic timers.

          

          

Table 4. Timer feature comparison 

Timer type Timer
Counter 

resolution
Counter 

type
Prescaler 

factor

DMA 
request 

generation

Capture/
compare 
Channels

Complementar
y outputs

Advanced 
control

TIM1(1) 16-bit
Up, Down, 
Up/Down

Any integer 
between 1 
and 65536

Yes 4 Yes

General-
purpose

TIM2 32-bit
Up, Down, 
Up/Down

Any integer 
between 1 
and 65536

Yes 4 No

General-
purpose

TIM3 16-bit
Up, Down, 
Up/Down

Any integer 
between 1 
and 65536

Yes 4 No

General-
purpose

TIM15 16-bit Up
Any integer 
between 1 
and 65536

Yes 2 1

General-
purpose

TIM16, 
TIM17

16-bit Up
Any integer 
between 1 
and 65536

Yes 1 1

Basic TIM6, TIM7 16-bit Up
Any integer 
between 1 
and 65536

Yes 0 No

1. TIM1 can be clocked from the PLL  running at 144 MHz when the system clock source is the PLL and AHB or APB2 
subsystem clocks are not divided by more than 2 cumulatively.
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3.16.3 Serial peripheral interface (SPI)

A SPI interface allows to communicate up to 18 Mbits/s in slave and master modes in full-
duplex and simplex communication modes. The 3-bit prescaler gives 8 master mode 
frequencies and the frame size is configurable from 4 bits to 16 bits.

Refer to Table 8 for the features available in SPI1.

          

3.16.4 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.

3.17 Infrared transmitter

The STM32F328C8 devices provide an infrared transmitter solution. The solution is based 
on internal connections between TIM16 and TIM17 as shown in the figure below. 

TIM17 is used to provide the carrier frequency and TIM16 provides the main signal to be 
sent. The infrared output signal is available on PB9 or PA13.

To generate the infrared remote control signals, TIM16 channel 1 and TIM17 channel 1 must 
be properly configured to generate correct waveforms. All standard IR pulse modulation 
modes can be obtained by programming the two timers output compare channels.

IrDA SIR ENDEC block X -

LIN mode X -

Dual clock domain and wakeup from Stop mode X -

Receiver timeout interrupt X -

Modbus communication X -

Auto baud rate detection X -

Driver Enable X X

1. X = supported.

Table 7. USART features (continued)

USART modes/features(1) USART1
USART2
USART3

Table 8. STM32F328C8 SPI implementation 

SPI features(1)

1. X = supported.

SPI1

Hardware CRC calculation X

Rx/Tx FIFO X

NSS pulse mode X

TI mode X
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47 VSS S - - -

48 VDD S - - -

1.  PC13, PC14 and PC15 are supplied through the power switch. Since the switch sinks only a limited amount of current (3 
mA), the use of GPIO PC13 to PC15 in output mode is limited: 
- The speed should not exceed 2 MHz with a maximum load of 30 pF 
- These GPIOs must not be used as current sources (e.g. to drive an LED). 
After the first backup domain power-up, PC13, PC14 and PC15 operate as GPIOs. Their function then depends on the 
content of the Backup registers which is not reset by the main reset. For details on how to manage these GPIOs, refer to 
the Battery backup domain and BKP register description sections in the reference manual.

2. These GPIOs offer a reduced touch sensing sensitivity. It is thus recommended to use them as sampling capacitor I/O.

3. This pin is powered by VDDA.

Table 12. STM32F328C8 pin definitions (continued)

Pin Number

Pin name 
(function after 

reset) P
in

 t
yp

e 

I/O
 s

tr
u

ct
u

re

Pin functions

LQFP48
Alternate 
functions

Additional 
functions



P
in

o
u

ts
 a

n
d

 p
in
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e

sc
rip

tio
n

S
T

M
3

2F
3

28
C

8

3
6/1

09
D

ocID
026

351 R
e

v 3

          

Table 13. Alternate functions 

Port

AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 AF12 AF13

AF
14

AF15
SYS_A

F

TIM2/
TIM15/
TIM16/
TIM17/
EVENT

TIM1/
TIM3/TI
M15/TI

M16

TSC
I2C1/
TIM1

SPI1/In
frared

TIM1/
Infrare

d

USART1/
USART2/
USART3/
GPCOMP

6

GPCO
MP2/

GPCO
MP4/

GPCO
MP6

CAN/
TIM1/TI

M15

TIM2/
TIM3/TI

M17
TIM1 TIM1

OpAmp
2

Port A

PA0 -

TIM2_
CH1/
TIM2_
ETR

-
TSC_G
1_IO1

- - -
USART2_

CTS
- - - - - - -

EVEN
TOUT

PA1 -
TIM2_
CH2

-
TSC_G
1_IO2

- - -
USART2_
RTS_DE

-
TIM15_
CH1N

- - - - -
EVEN
TOUT

PA2 -
TIM2_
CH3

-
TSC_G
1_IO3

- - -
USART2_

TX
COMP2
_OUT

TIM15_
CH1

- - - - -
EVEN
TOUT

PA3 -
TIM2_
CH4

-
TSC_G
1_IO4

- - -
USART2_

RX
-

TIM15_
CH2

- - - -- -
EVEN
TOUT

PA4 - -
TIM3_
CH2

TSC_G
2_IO1

-
SPI1_N

SS
-

USART2_
CK

- - - - - - -
EVEN
TOUT

PA5 -

TIM2_
CH1/
TIM2_
ETR

-
TSC_G
2_IO2

-
SPI1_S

CK
- - - - - - - - -

EVEN
TOUT

PA6 -
TIM16_

CH1
TIM3_
CH1

TSC_G
2_IO3

-
SPI1_
MISO

TIM1_
BKIN

- - - - - -
OPAMP
2_DIG

-
EVEN
TOUT

PA7 -
TIM17_

CH1
TIM3_
CH2

TSC_G
2_IO4

-
SPI1_
MOSI

TIM1_
CH1N

- - - - - - - -
EVEN
TOUT

PA8 MCO - - - -
TIM1_
CH1

USART1_
CK

- - - - - - -
EVEN
TOUT

PA9 - - -
TSC_G
4_IO1

- -
TIM1_
CH2

USART1_
TX

-
TIM15_
BKIN

TIM2_
CH3

- - - -
EVEN
TOUT
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Table 14. STM32F328C8 peripheral register boundary addresses 

Bus Boundary address
Size

(bytes)
Peripheral

AHB3 0x5000 0000 - 0x5000 03FF 1 K ADC1 - ADC2

0x4800 1800 - 0x4FFF FFFF ~132 M Reserved

AHB2 0x4800 1400 - 0x4800 17FF 1 K GPIOF

0x4800 1000 - 0x4800 13FF 1 K Reserved

AHB2

0x4800 0C00 - 0x4800 0FFF 1 K GPIOD

0x4800 0800 - 0x4800 0BFF 1 K GPIOC

0x4800 0400 - 0x4800 07FF 1 K GPIOB

0x4800 0000 - 0x4800 03FF 1 K GPIOA

0x4002 4400 - 0x47FF FFFF ~128 M Reserved

AHB1

0x4002 4000 - 0x4002 43FF 1 K TSC

0x4002 3400 - 0x4002 3FFF 3 K Reserved

0x4002 3000 - 0x4002 33FF 1 K CRC

0x4002 2400 - 0x4002 2FFF 3 K Reserved

0x4002 2000 - 0x4002 23FF 1 K Flash interface

0x4002 1400 - 0x4002 1FFF 3 K Reserved

0x4002 1000 - 0x4002 13FF 1 K RCC

0x4002 0400 - 0x4002 0FFF 3 K Reserved

0x4002 0000 - 0x4002 03FF 1 K DMA1

0x4001 8000 - 0x4001 FFFF 32 K Reserved

APB2

0x4001 4C00 - 0x4001 73FF 12 K Reserved

0x4001 4800 - 0x4001 4BFF 1 K TIM17

0x4001 4400 - 0x4001 47FF 1 K TIM16

0x4001 4000 - 0x4001 43FF 1 K TIM15

0x4001 3C00 - 0x4001 3FFF 1 K Reserved

0x4001 3800 - 0x4001 3BFF 1 K USART1

0x4001 3400 - 0x4001 37FF 1 K Reserved

0x4001 3000 - 0x4001 33FF 1 K SPI1

0x4001 2C00 - 0x4001 2FFF 1 K TIM1

0x4001 0800 - 0x4001 2BFF 9 K Reserved

0x4001 0400 - 0x4001 07FF 1 K EXTI

0x4001 0000 - 0x4001 03FF 1 K SYSCFG + COMP + OPAMP

0x4000 9C00 - 0x4000 FFFF 25 K Reserved
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6.1.6 Power supply scheme

Figure 8. Power supply scheme 

Caution: Each power supply pair (VDD/VSS, VDDA/VSSA etc..) must be decoupled with filtering 
ceramic capacitors as shown above. These capacitors must be placed as close as possible 
to, or below the appropriate pins on the underside of the PCB to ensure the good 
functionality of the device.
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6.3.5 Wakeup time from low-power mode

The wakeup times given in  are measured starting from the wakeup event trigger up to the 
first instruction executed by the CPU:

• For Stop or Sleep mode: the wakeup event is WFE.

• WKUP1 (PA0) pin is used to wakeup from  Stop and Sleep modes.

All timings are derived from tests performed under ambient temperature and VDD supply 
voltage conditions summarized in Table 18. 

          

6.3.6 External clock source characteristics

High-speed external user clock generated from an external source

In bypass mode the HSE 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 6.3.13. However, the 
recommended clock input waveform is shown in Figure 11.

          

Table 31. Low-power mode wakeup timings 

 Symbol Parameter
 Typ. @VDD = 1.8 V, 

VDDA = 3.3 V
Max Unit

tWUSTOP Wakeup from Stop mode 4.5 4.5

µs
tWUPOR

Wakeup from power off 
mode

74.4 103

tWUSLEEP Wakeup from Sleep mode 6 -
CPU clock 

cycles

Table 32. High-speed external user clock characteristics 

Symbol Parameter Conditions Min. Typ. Max. Unit

fHSE_ext
User external clock source 
frequency(1)

1. Guaranteed by design, not tested in production.

-

1 8 32 MHz

VHSEH OSC_IN input pin high level voltage 0.7VDD - VDD
V

VHSEL OSC_IN input pin low level voltage VSS - 0.3VDD

tw(HSEH)
tw(HSEL)

OSC_IN high or low time(1) 15 - -

ns
tr(HSE)
tf(HSE)

OSC_IN rise or fall time(1) - - 20
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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 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. HSE oscillator characteristics 

Symbol Parameter Conditions(1)

1. Resonator characteristics given by the crystal/ceramic resonator manufacturer.

Min.(2)

2. Guaranteed by design, not tested in production.

Typ. Max.(2) Unit

fOSC_IN Oscillator frequency 4 8 32 MHz

RF Feedback resistor - 200 - kΩ 

IDD HSE current consumption

During startup(3)

3. This consumption level occurs during the first 2/3 of the tSU(HSE) startup time.

- - 8.5

mA

VDD= 1.8 V, Rm= 30Ω,
CL=10 pF@8 MHz

- 0.4 -

VDD= 1.8 V, Rm= 45Ω,
CL=10 pF@8 MHz

- 0.5 -

VDD= 1.8 V, Rm= 30Ω,
CL=5  pF@32 MHz

- 0.8 -

VDD=1.8 V, Rm= 30Ω,
CL=10 pF@32 MHz

- 1 -

VDD= 1.8 V, Rm= 30Ω,
CL=20  pF@32 MHz

- 1.5 -

gm Oscillator transconductance Startup 10 - - mA/V

tSU(HSE)
(4)

4. tSU(HSE) is the startup time measured from the moment it is enabled (by software) to a stabilized 8 MHz 
oscillation is reached. This value is measured for a standard crystal resonator and it can vary significantly 
with the crystal manufacturer.

Startup time  VDD is stabilized - 2 - ms
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6.3.9 Memory characteristics

Flash memory

The characteristics are given at TA = –40 to 105 °C unless otherwise specified.

          

          

Table 39. Flash memory characteristics 

Symbol Parameter  Conditions Min. Typ. Max.(1)

1. Guaranteed by design, not tested in production.

Unit

tprog 16-bit programming time TA = –40 to +105 °C 40 53.5 60 µs

tERASE Page (2 KB) erase time TA = –40 to +105 °C 20 - 40 ms

tME Mass erase time TA = –40 to +105 °C 20 - 40 ms

IDD Supply current 
Write mode - - 10 mA

Erase mode - - 12 mA

Table 40. Flash memory endurance and data retention 

Symbol Parameter  Conditions
Value

Unit
Min.(1)

1. Data based on characterization results, not tested in production.

NEND Endurance
TA = –40 to +85 °C (6 suffix versions)

TA = –40 to +105 °C (7 suffix versions)
10 kcycles

tRET Data retention

1 kcycle(2) at TA = 85 °C

2. Cycling performed over the whole temperature range.

30

Years1 kcycle(2) at TA = 105 °C 10

10 kcycles(2) at TA = 55 °C 20
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6.3.10 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 I/O ports). 
the device is stressed by two electromagnetic events until a failure occurs. The failure is 
indicated by the LEDs:

• 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.

• FTB: A Burst of Fast Transient voltage (positive and negative) is applied to VDD and 
VSS 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 41. They are based on the EMS levels and classes 
defined in application note AN1709.

          

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:

• Corrupted program counter

• Unexpected reset

• Critical Data corruption (control registers...)

Table 41. EMS characteristics 

Symbol Parameter Conditions
Level/
Class

VFESD
Voltage limits to be applied on any I/O pin to 
induce a functional disturbance

VDD = 1.8  V, LQFP64, TA = +25°C,  
fHCLK = 72 MHz 
conforms to IEC 61000-4-2

2B

VEFTB

Fast transient voltage burst limits to be 
applied through 100 pF on VDD and VSS 
pins to induce a functional disturbance

VDD = 1.8  V, LQFP64, TA = +25°C,  
fHCLK = 72 MHz 
conforms to IEC 61000-4-4

4A
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SPI characteristics

Unless otherwise specified, the parameters given in Table 49 for SPI are derived from tests 
performed under ambient temperature, fPCLKx frequency and VDD supply voltage conditions 
summarized in Table 18: General operating conditions.

Refer to Section 6.3.13: I/O port characteristics for more details on the input/output alternate 
function characteristics (NSS, SCK, MOSI, MISO for SPI).

          

Table 55. SPI characteristics(1)  

Symbol  Parameter  Conditions  Min Typ Max Unit

fSCK
1/tc(SCK)

SPI clock frequency
Master mode 

- -
18

MHz
Slave mode 12.5

Duty(SCK)
Duty cycle of SPI clock 
frequency

Slave mode 30 50 70 %

tsu(NSS) NSS setup time Slave mode, SPI presc = 2 4*Tpclk - -

ns

th(NSS) NSS hold time Slave mode, SPI presc = 2 2*Tpclk - -

tw(SCKH)

tw(SCKL)
SCK high and low time Master mode Tpclk-2 Tpclk Tpclk+2

tsu(MI) 
Data input setup time

Master mode 0 - -

tsu(SI) Slave mode 3 - -

th(MI) 
Data input hold time

Master mode 5 - -

th(SI) Slave mode 1 - -

ta(SO) Data output access time Slave mode 10 - 40

tdis(SO) Data output disable time Slave mode 10 - 17

tv(SO) 
Data output valid time

Slave mode - 22 39

tv(MO) Master mode - 1.5 5

th(SO)
Data output hold time

Slave mode 11 - -

th(MO) Master mode 0 - -

1. Data based on characterization results, not tested in production.
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IDDA
ADC current consumption 
(Figure 23)

Single ended mode, 5 
MSPS,

- 1011.3 1172.0

µA

Single ended mode, 1 
MSPS

- 214.7 322.3

Single ended mode, 200 
KSPS

- 54.7 81.1

Differential mode,5 
MSPS,

- 1061.5 1243.6

Differential mode, 1 
MSPS

- 246.6 337.6

Differential mode, 200 
KSPS

- 56.4 83.0

fADC ADC clock frequency - 0.14 - 72 MHz

fS
(1) Sampling rate

Resolution = 12 bits, 
Fast Channel

0.01 - 5.14

MSPS

Resolution = 10 bits, 
Fast Channel

0.012 - 6

Resolution = 8 bits, 
Fast Channel

0.014 - 7.2

Resolution = 6 bits, 
Fast Channel

0.0175 - 9

fTRIG
(1) External trigger frequency

 fADC = 72 MHz
Resolution = 12 bits

- - 5.14 MHz

Resolution = 12 bits - - 14 1/fADC

VAIN Conversion voltage range(2) - 0 - VDDA V

RAIN
(1) External input impedance - - - 100 κΩ

CADC
(1) Internal sample and hold 

capacitor
- - 5 - pF

tCAL
(1) Calibration time

fADC = 72 MHz 1.56 µs

- 112 1/fADC

tlatr
(1)

Trigger conversion latency 
Regular and injected 
channels without conversion 
abort

CKMODE = 00 1.5 2 2.5 1/fADC

CKMODE = 01 - - 2 1/fADC

CKMODE = 10 - - 2.25 1/fADC

CKMODE = 11 - - 2.125 1/fADC

tlatrinj
(1)

Trigger conversion latency 
Injected channels aborting a 
regular conversion

CKMODE = 00 2.5 3 3.5 1/fADC

CKMODE = 01 - - 3 1/fADC

CKMODE = 10 - - 3.25 1/fADC

CKMODE = 11 - - 3.125 1/fADC

Table 56. ADC characteristics (continued)

Symbol Parameter  Conditions Min. Typ. Max. Unit
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SNR(4) Signal-to-
noise ratio

ADC clock freq. ≤  72 MHz

Sampling freq ≤  5 Msps

VDDA = 3.3 V

25°C

 Single ended
Fast channel 5.1 Ms 66 67 -

dB

Slow channel 4.8 Ms 66 67 -

Differential
Fast channel 5.1 Ms 69 70 -

Slow channel 4.8 Ms 69 70 -

THD(4)
Total 
harmonic 
distortion

 Single ended
Fast channel 5.1 Ms - -80 -80

Slow channel 4.8 Ms - -78 -77

Differential
Fast channel 5.1 Ms - -83 -82

Slow channel 4.8 Ms - -81 -80

1. 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 IINJ(PIN) and ΣIINJ(PIN) in Section 6.3.13 does not affect the ADC 
accuracy.

3. Data based on characterization results, not tested in production.

4. Value measured with a -0.5 dB full scale 50 kHz sine wave input signal.

Table 58. ADC accuracy - limited test conditions(1)(2) (continued)

Symbol Parameter Conditions
Min
(3) Typ

Max
(3) Unit
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9 Revision history

          

          

Table 69. Document revision history

Date Revision Changes

28-May-2014 1 Initial release

08-Dec-2014 2

Updated:

Table 12: STM32F328C8 pin definitions

Table 51: TIMx characteristics

Table 36: HSI oscillator characteristics

Table 30: Peripheral current consumption

Table 43: ESD absolute maximum ratings

Table 44: Electrical sensitivities

Table 45: I/O current injection susceptibility

30-Jan-2014 3

Updated:

Figure 1: STM32F328C8 block diagram

Table 34: HSE oscillator characteristics

Table 39: Flash memory characteristics

Added Figure 11: High-speed external clock source AC timing 
diagram


