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STM32F398VE Functional overview

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.

Figure 2. STM32F398VE clock tree
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STM32F398VE Functional overview

3.18.1 Advanced timers (TIM1, TIM8, TIM20)

The advanced-control timers (TIM1, TIM8, TIM20) can each be seen as a three-phase
PWM multiplexed on six channels. They have complementary PWM outputs with
programmable inserted dead-times. They can also be seen as complete general-purpose
timers. The four independent channels can be used for:

e Input capture
e  Output compare

e PWM generation (edge or center-aligned modes) with full modulation capability (0-
100%)

e  One-pulse mode output

In debug mode, the advanced-control timer counter can be frozen and the PWM outputs
disabled to turn off any power switches driven by these outputs.

Many features are shared with those of the general-purpose TIM timers (described in
Section 3.18.2 using the same architecture, so the advanced-control timers can work
together with the TIM timers via the Timer Link feature for synchronization or event chaining.

3.18.2 General-purpose timers (TIM2, TIM3, TIM4, TIM15, TIM16, TIM17)

There are up to six synchronizable general-purpose timers embedded in the STM32F398VE
(see Table 4 for differences). Each general-purpose timer can be used to generate PWM
outputs, or act as a simple time base.

e TIM2, 3, and TIM4
These are full-featured general-purpose timers:
—  TIM2 has a 32-bit auto-reload up/downcounter and 32-bit prescaler
— TIM3 and 4 have 16-bit auto-reload up/downcounters and 16-bit prescalers.

These timers all feature 4 independent channels for input capture/output compare,
PWM or one-pulse mode output. They can work together, or with the other general-
purpose timers via the Timer Link feature for synchronization or event chaining.

The counters can be frozen in debug mode.

All have independent DMA request generation and support quadrature encoders.
e TIM15,16 and 17

These three timers general-purpose timers with mid-range features:

They have 16-bit auto-reload upcounters and 16-bit prescalers.

—  TIM15 has 2 channels and 1 complementary channel

— TIM16 and TIM17 have 1 channel and 1 complementary channel

All channels can be used for input capture/output compare, PWM or one-pulse mode
output.

The timers can work together via the Timer Link feature for synchronization or event
chaining. The timers have independent DMA request generation.

The counters can be frozen in debug mode.

3.18.3 Basic timers (TIM6, TIM7)

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

3
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STM32F398VE

Pinouts and pin description

Table 12. STM32F398VE pin definitions (continued)

Pin number

LQFP100

Pin name
(function
after reset)

Pin type

110
structure

Notes

Alternate functions

Additional functions

57

PD10

I/0

TTa

EVENTOUT, USART3_CK,
FMC_D15

ADC34_IN7, COMP6_INM

58

PD11

I/0

TTa

EVENTOUT, USART3_CTS,
FMC_A16

ADC34_IN8, OPAMP4_VINP

59

PD12

I/0

TTa

EVENTOUT, TIM4_CH1,
TSC_G8_I01, USART3_RTS,
FMC_A17

ADC34_IN9

60

PD13

I/0

TTa

EVENTOUT, TIM4_CH?2,
TSC_G8_I02, FMC_A18

ADC34_IN10, COMP5_INM

61

PD14

I/0

TTa

M

EVENTOUT, TIM4_CH3,
TSC_G8_103, FMC_DO

ADC34_IN11, OPAMP2_VINP

62

PD15

I/0

TTa

(M

EVENTOUT, TIM4_CH4,
TSC_G8_104, SPI2_NSS,
FMC_D1

COMP3_INM

63

PC6

I/0

FT

EVENTOUT, TIM3_CHH1,
TIM8_CH1, 1252_MCK,
COMP6_OUT

64

PC7

I/0

FT

EVENTOUT, TIM3_CH2,
TIM8_CH2, 1283_MCK,
COMP5_OUT

65

PC8

I/0

FT

EVENTOUT, TIM3_CH3,
TIM8_CH3, COMP3_OUT

66

PC9

I/0

FTf

EVENTOUT, TIM3_CH4,
12C3_SDA, TIM8_CH4,
12SCKIN, TIM8_BKIN2

67

PA8

I/0

FTf

MCO, 12C3_SCL,
12C2_SMBAL, 12S2_MCK,
TIM1_CH1, USART1_CK,
COMP3_OUT, TIM4_ETR,
EVENTOUT

68

PA9

I/0

FTf

12C3_SMBAL, TSC_G4_|01,
12C2_SCL, 12S3_MCK,
TIM1_CH2, USART1_TX,
COMP5_OUT, TIM15_BKIN,
TIM2_CH3, EVENTOUT

69

PA10

I/0

FTf

TIM17_BKIN, TSC_G4_|02,
12C2_SDA,
SPI2_MISO/I2S2ext_SD,
TIM1_CH3, USART1_RX,
COMP6_OUT, TIM2_CH4,
TIM8_BKIN, EVENTOUT

3
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Table 13. STM32F398VE alternate function mapping (continued)

AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 | AF11 | AF12 |AF13|AF14 | AF15
SPIL/SPI2
Port 12C3/TIML | 12C3/TIM /12S2/SP13 | SPI2/1252/ | USARTL/
ovs Ar | oS raraiaisiao | 812015/ | 2CM2UN | ias3ispi4 | SPI3N2s3l | 2i3iCANY | ZSSCEC | cANmML | TIM2/31 | o | SDIOFS | - | event
AR | 18TE | nsigpeo | pcompr | MUBIOL 1 iuarTass | TIMLBI20/ | GPCOMP | OMFL2 /815 | 458117 MC/TIML
MP1 ITsC TIM8/Infra | Infrared 3/5/6
red

TIM17 TSC_G4 SPIZMIS T 7im1_ | usarT1_ | compe TIM2_ | TIM8_B EVENT
PA10 - BKIN® - 102 |'2C2_SDA O/'Zgge’“ CH3 RX ~| out - CH4 | KIN - - - ouT
A1 ) ) ) ) ) SPRO | TIMI_ | USARTI_ | COMP1_ | can ey | TMA_ | TMI_ | Timi_ | | EVENT
252 | cHIN cTs ouT - CHT | CH4 | BKIN2 ouT
TIM16_ TIM1_ | USART1_ | COMP2_ TIM4_ | TIM1_ EVENT
< | PA12 - CH1 - - - 128CKIN | cHoN RTS out | CANTX L opom | ETR - - - ouT

o

o
SWDIO- | TIM16_ TSC_G4 USART3_ TIM4_ EVENT
PA13 | “ytms | cHiN - 103 - IR-OUT - cTs - - CH3 - - - © | our
SWCLK- TSC_G4 TIMS_ | TIMI_ | USARTZ_ EVENT
PA14 | “utck - - 64 |12C1SDAT o BKIN ™ - - : : : : - | out
oats | utol oG] TMB_ | TSC_ | ey sel | spit nss | SPIBNSS | UsART2_ | TIM1_ ) ) ) ) | EVENT
TV CHT | sYNC - NSS 123 ws | Rx BKIN ouT
080 ) ) TIM3_ | TSC_G3 | TIMs_ ) TIM1_ ) ) ) ) ) ) ) | Event
CH3 162 | CH2N CH2N ouT
OB ) ) TIM3_ | TSC_G3 | TIM8_ ) TIM1_ ) COMP4_ ) ) ) ) ) | EvenT
CH4 163 | CHaN CHaN ouT ouT

o
& oas | Thaps | M2 | TIM4_ | TSC_G5 | TIM8_ | oo gox |SPIBSCK| USART2. | ) TM3_ | ) ) | EVENT
S CHz ETR 161 | CHIN SCK1 sz ek | X ETR ouT
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STM32F398VE Electrical characteristics

Table 22. Typical and maximum current consumption from Vpp supply at Vpp=1.8 V

All peripherals enabled All peripherals disabled
Symbol | Parameter | Conditions | fyc Max @ T, Max @ T,® Unit
Typ Typ
25°C | 85 °C | 105 °C 25°C | 85°C | 105 °C
72MHz|61.5| 689 | 693 | 69.7 [284] 312 | 317 | 323
64 MHz|55.0| 60.0 | 611 | 625 |255| 27.9 | 283 | 285
48 MHz|41.9| 466 | 472 | 479 |195| 211 | 215 | 21.8
External
clock (HSE |32 MHz|28.5| 31.1 | 316 | 320 [133| 14.4 | 147 | 15.0
bypass)
Supply 24MHz|21.9| 237 | 243 | 246 |104| 113 | 115 | 117
current in 8MHz | 78| 82 | 84 | 89 |395| 433 | 443 | 4.60
Ipp | Run mode,
executing 1MHz [1.82| 216 | 227 | 240 [131] 166 | 1.69 | 1.79
from Flash 64 MHz|51.9| 565 | 56.9 | 57.2 |256| 28.0 | 28.2 | 284
48MHz|39.3| 42.9 | 434 | 436 [19.4| 211 | 213 | 214
Internal 32MHz|26.9| 293 | 29.7 | 299 [13.4| 146 | 147 | 149
clock (HSI)
24MHz|209| 216 | 21.9 | 222 [107| 111 | 112 | 113
8MHz | 78| 83 | 84 | 85 |422| 482 | 496 | 5.30 .
m
72MHz|61.3| 688 | 69.2 | 69.6 |283| 311 | 316 | 322
64 MHz |54.8| 599 | 61.0 | 624 |253| 27.8 | 282 | 284
48MHz|417| 465 | 471 | 477 [192| 210 | 214 | 216
External
clock (HSE |32 MHz|28.2| 309 | 314 | 318 [13.0| 14.3 | 146 | 147
bypass)
Supply 24MHz|214| 235 | 238 | 242 |99 | 110 | 111 | 112
current in 8MHz |7.45| 7.92 | 797 | 817 |357| 396 | 4.08 | 4.19
Ipp | Run mode,
executing 1MHz [129| 159 | 1.72 | 1.91 |0.89| 1.21 | 1.26 | 1.40
from RAM 64 MHz|51.4| 56.3 | 56.8 | 57.0 |25.2| 27.8 | 28.0 | 28.1
48 MHz|39.1| 42.8 | 433 | 435 [19.1| 210 | 212 | 21.3
Internal 32 MHz|265| 29.2 | 29.4 | 296 [13.0| 136 | 13.7 | 138
clock (HSI)
24 MHz|203| 210 | 212 | 215 [10.0| 104 | 105 | 106
8MHz [7.29| 7.76 | 7.86 | 7.98 |3.65| 4.02 | 409 | 4.16
‘Y_I DoclD027227 Rev 2 65/151




STM32F398VE Electrical characteristics
Table 24. Typical and maximum Vpp consumption in Stop mode
Typ @Vpp (Vpp=1.8V,
Vbpa =3.3V) Max
Symbol Parameter Conditions Unit
18V Ta= | Ta=| Ta=
' 25°C|85°C |105 °C
Supply current in |All oscillators
Iop Stop mode OFF 8.6 224 | 418 | 927 | pA
Table 25. Typical and maximum Vppa cOnsumption in Stop mode
Typ @VDD (VDD =1.8 V) Max
Symbol|Parameter Conditions Ta= | Ta=| Tas= Unit
1.8V|({2.0V|24V|2.7V|3.0V|3.3V|3.6V o5 oC | 85 °C |105 °C
Supply
Ippa |currentin |All oscillators OFF 0.7210.73|0.75(0.780.83|0.90 098 | 93 | 96 | 106 | pA
Stop mode
Table 26. Typical and maximum current consumption from Vgt supply
Max
Typ @Vgat @Vaar = 3.6 VO
Para | Conditions BAT — > .
Symbol @ Unit
meter Ta= | Ta=| Ta=
165V | 1.8V | 2V | 24V |2.7V| 3V | 3.3V | 3.6V 250 [ 85°C | 105°C
LSE & RTC
ON; “Xtal
mode” lower
driving 0.48 | 0.50 [0.52| 0.58 | 0.65|0.72|10.80 (090 | 1.1 | 1.5 | 2.0
capability;
LSEDRV[1:
Backup 0] ='00'
domain
Ipp_vBaT supply |LSE & RTC HA
current | ON; “Xtal
mode”
higher 0.83 | 0.86 [0.90| 0.98 [ 1.03 |1.10{1.20 [ 1.30 | 1.5 | 2.2 | 29
driving
capability;
LSEDRVI[1:
0="11
1. Crystal used: Abracon ABS07-120-32.768 kHz-T with a CL of 6 pF for typical values.
2. Data based on characterization results, not tested in production.
Kys DoclD027227 Rev 2 67/151




Electrical characteristics

STM32F398VE

6.3.8

84/151

Low-speed internal (LSI) RC oscillator

Table 37. LSl oscillator characteristics(®

Symbol Parameter Min Typ Max Unit
fLsi Frequency 30 40 50 kHz
tsuws)® | LSI oscillator startup time - - 85 us
Iops)® | LS! oscillator power consumption - 0.75 1.2 A
1. Vppa =3.3V, Ty =40 to 105 °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 18.
Table 38. PLL characteristics
Value
Symbol Parameter Unit
Min Typ Max
PLL input clock(") 1 - 24(2) MHz
fPLL_lN R (2) 2)
PLL input clock duty cycle 40 - 60 %
foLL_out | PLL multiplier output clock 16(2) - 72 MHz
tLock PLL lock time - - 2002 us
Jitter Cycle-to-cycle jitter - - 30012 ps

1. Take care of using the appropriate multiplier factors so as to have PLL input clock values compatible with
the range defined by fp | ouT:

2. Guaranteed by design, not tested in production.
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STM32F398VE Electrical characteristics
Table 47. Asynchronous multiplexed PSRAM/NOR write timings(l)
Symbol Parameter Min Max Unit
tw(NE) FMC_NE low time 10THCLK-1 | 10THCLK+1
ty(NWE_NE) FMC_NEx low to FMC_NWE low THCLK THCLK+0.5
tw(NWE) FMC_NWE low time 5THCLK-0.5 | 5THCLK+1
FMC_NWE high to FMC_NE high hold
th(NE_NWE) time - 9 - 9 THCLK-0.5 -
ty(A_NE) FMC_NEXx low to FMC_A valid - 5
tV(NADV_NE) FMC_NEX low to FMC_NADV low 1 2.5
tw(NADV) FMC_NADYV low time 4THCLK-2 4THCLK+2 ns
FMC_AD(adress) valid hold time after
th(AD_NADV) FMC_NADV high) THCLK-2 i
th(A_NWE) Address hold time after FMC_NWE high THCLK-1 -
th(BL_NWE) FMC_BL hold time after FMC_NWE high | THCLK-0.5 -
ty(BL_NE) FMC_NEx low to FMC_BL valid - 1
ty(Data_NaDv) | FMC_NADV high to Data valid - THCLK +3.5
th(Data_NWE) Data hold time after FMC_NWE high THCLK +0.5 -
1. Based on characterization, not tested in production
Table 48. Asynchronous multiplexed PSRAM/NOR write-NWAIT timings(l)
Symbol Parameter Min Max Unit
tw(NE) FMC_NE low time 12THCLK 12TH%LK+O'
tw(NWE) FMC_NWE low time 6THCLK 6THCLK+2
ns
tsunwaiT NE) | FMC_NWAIT valid before FMC_NEXx high | 5THCLK+6 -
FMC_NEx hold time after FMC_NWAIT
th(NE_ZNWAIT)  |invalid - STHCLK-5 -

1.

Based on characterization, not tested in production

Synchronous waveforms and timings

Figure 20 and Figure 23 present the synchronous waveforms and Table 49 to Table 52
provide the corresponding timings. The results shown in these tables are obtained with the
following FSMC configuration:

BurstAccessMode = FMC_BurstAccessMode Enable;
MemoryType = FMC_MemoryType CRAM;

WriteBurst = FMC_WriteBurst_Enable;

CLKDivision = 4;

DataLatency = 2 for NOR Flash; DataLatency = 0 for PSRAM

In all timing tables, the THCLK is the HCLK clock period (with maximum FMC_CLK =

18

3

MHz).
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Electrical characteristics

STM32F398VE

Figure 20. Synchronous multiplexed NOR/PSRAM read timings
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Electrical characteristics STM32F398VE

Figure 21. Synchronous multiplexed PSRAM write timings
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STM32F398VE Electrical characteristics

6.3.13

3

Static latch-up

Two complementary static tests are required on six parts to assess the latch-up
performance:

e A supply overvoltage is applied to each power supply pin

e A current injection is applied to each input, output and configurable 1/0 pin

These tests are compliant with EIA/JJESD 78A IC latch-up standard.

Table 60. Electrical sensitivities

Symbol Parameter Conditions Class

LU Static latch-up class Tp=+105 °C conforming to JESD78A Il Level A

I/O current injection characteristics

As a general rule, current injection to the I/O pins, due to external voltage below Vgg or
above Vpp (for standard, 3 V-capable 1/O pins) should be avoided during normal product
operation. However, in order to give an indication of the robustness of the microcontroller in
cases when abnormal injection accidentally happens, susceptibility tests are performed on a
sample basis during device characterization.

Functional susceptibility to I/O current injection

While a simple application is executed on the device, the device is stressed by injecting
current into the 1/0O pins programmed in floating input mode. While current is injected into
the 1/O pin, one at a time, the device is checked for functional failures.

The failure is indicated by an out of range parameter: ADC error above a certain limit (higher
than 5 LSB TUE), out of conventional limits of induced leakage current on adjacent pins (out
of -5 pA/+0 pA range), or other functional failure (for example reset occurrence or oscillator
frequency deviation).

The test results are given in Table 61.
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Figure 39. 1°S slave timing diagram (Philips protocol)(l)
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CK Input

Measurement points are done at 0.5Vpp and with external C =30 pF.

LSB transmit/receive of the previously transmitted byte. No LSB transmit/receive is sent before the first
byte.

Figure 40. I2S master timing diagram (Philips protocol)?)
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Measurement points are done at 0.5Vpp and with external C, =30 pF.

2. LSB transmit/receive of the previously transmitted byte. No LSB transmit/receive is sent before the first

byte.
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CAN (controller area network) interface

Refer to Section 6.3.14: 1/0 port characteristics for more details on the input/output alternate
function characteristics (CAN_TX and CAN_RX).

6.3.19 ADC characteristics
Unless otherwise specified, the parameters given in Table 73 to Table 76 are guaranteed by
design, with conditions summarized in Table 18.
Table 73. ADC characteristics
Symbol Parameter Conditions Min Typ Max Unit
Vooa ﬁgﬂog supply voltage for ) 18 ) 36 Vv
Single-ended mode,
5 MSPS - 907 1033
Single-ended mode,
1 MSPS - 194 2855
Single-ended mode
’ - 51.5 70
| Current on VDDA pin 200 KSPS A
PoA (see Figure 41) Differential mode, ] 6675 | 1000
5 MSPS '
Differential mode,
1 MSPS - 212 285
Differential mode,
200 KSPS - o1 695
Single-ended mode,
5 MSPS - 104 139
Single-ended mode,
1 MSPS - 20.4 37
Single-ended mode, ) 33 13
| Current on VREF+ pin 200 KSPS : A
REF (see Figure 42) Differential mode, ] 74 235
5 MSPS
Differential mode,
1 MSPS - 34.6 52.6
Differential mode,
200 KSPS ) 6 136
Vrer+ | Positive reference voltage - 2 - Vppa \Y,
faDc ADC clock frequency - 0.14 - 72 MHz
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Table 73. ADC characteristics (continued)

Symbol Parameter Conditions Min Typ Max Unit
Resolution = 12 bits,
Fast Channel 0.01 ) 514
Resolution = 10 bits, 0012 ) 6
1) ] Fast Channel
fg! Sampling rate MSPS
Resolution = 8 bits, 0.014 ) 79
Fast Channel ’ )
Resolution = 6 bits,
Fast Channel 0.0175 i 9
1 . fapc = 72 MHz - - 5.14 MHz
frric'" | External trigger frequency Resolution = 12 bits
Resolution = 12 bits - - 14 1fapc
Van | Conversion voltage range(® - 0 - VREF+ Y%
RA|N(1) External input impedance - - - 100 kQ
(1) |Internal sample and hold ) ) )
Canc capacitor 5 pF
tSTAB“) Power-up time - 0 0 1 VE
f =72 MHz 1.56 V&
tCAL(1) Calibration time ADC
- 112 1fapc
i . CKMODE = 00 1.5 2 25 1fapc
Trigger conversion latency
¢ (1 |Regularand injected CKMODE = 01 - - 2 1fapc
latr channels without conversion CKMODE = 10 - - 2.25 1ffapc
abort
CKMODE = 11 - - 2.125 1fapc
CKMODE = 00 25 3 3.5 1fapc
0 Trjgger conversion Iateqcy CKMODE = 01 _ _ 3 1Mapc
Yatrinj Injected channels aborting a
regular conversion CKMODE =10 - - 3.25 1fapc
CKMODE = 11 - - 3.125 1fapc
fapc =72 MHz 0.021 - 8.35 us
tg(") Sampling time ADC
- 1.5 - 601.5 1fapc
Tapcvrec | ADC Voltage Regulator ) ) )
_STUF?% Start-up time 10 HS
fADC =72 MHz
Resolution = 12 bits 0.19 ) 8.52 us
t (1) | Total conversion time -
CONV (including sampling time) 14 to 614 (tg for sampling + 12.5
Resolution = 12 bits for 1fapc
successive approximation)

1. Data guaranteed by design, not tested in Production.

2. VRer+ can be internally connected to Vppa and VRTE,:_ can be internally connected to Vgga, depending on the package.
u

Refer to Section 4: Pinouts and pin description for
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rther details.
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Table 75. ADC accuracy - limited test conditions, 100-pin packages 0E (continued)

Symbol | Parameter Conditions I\{I?l))n Typ M(;%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 Fast channel 51 Ms | 69 | 70 | -
. Differential
S\imp"”g\;req < 53"23\5’5 Slow channel 48 Ms | 69 | 70 | - | _
DDA = VREF+ = 9.
25°C+ ) Fast channel 5.1 Ms - | -76 | -76
Single ended
Total 100-pin package Slow channel 4.8 Ms | - | -76 | -76
THD® | harmonic
distortion ) . Fast channel 5.1 Ms - | -80 | -80
Differential
Slow channel 4.8 Ms - -80 | -80

ADC DC accuracy values are measured after internal calibration.

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 and Zliyypiny in Section 6.3.14 does not affect the ADC
accuracy.

132/151

Data based on characterization results, not tested in production.
Value measured with a -0.5 dB full scale 50 kHz sine wave input signal.
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Table 76. ADC accuracy, 100-pin packages- limited test conditions M) (continued)

Symbol | Parameter Conditions Min @ | Max® | Unit
. Single Fast channel 5.1 Ms 64 -
Signal-to- Ended
SINAD | noise and Slow channel 4.8 Ms 63 -
) distortion Fast channel 5.1 Ms 67 -
ratio Differential

Slow channel 4.8 Ms 67 -

Single Fast channel 5.1 Ms 64 -

ADC clock freq. < 72 MHz,
<

SNR(S) Signa|_to_ Samphng freq_ 5 MspS, Ended Slow channel 4.8 Ms 64 - dB
noise ratio | 1.8 V< Vppa, VRer+ < 3.6 V . Fast channel 5.1 Ms | 67 -
DI Differential
100-pin package Slow channel 4.8 Ms | 67 -
Single Fast channel 5.1 Ms - 74
Total Ended Slow channel 4.8 Ms - 74
THD®) | harmonic
distortion Fast channel 5.1 Ms - -78
Differential
Slow channel 4.8 Ms - -76

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 ljyypin) and Zlinyeiny in Section 6.3.14 does not affect the ADC
accuracy.

3. Better performance may be achieved in restricted Vppp, frequency and temperature ranges.
Data based on characterization results, not tested in production.

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

Table 77. ADC accuracy at IMSPS()®@

Symbol Parameter Test conditions Typ Max® | Unit
Fast channel 2.5 5
ET Total unadjusted error
Slow channel +3.5 5
Fast channel 11 2.5
EO Offset error
Slow channel +1.5 2.5

ADC Freq <72 MHz
Sampling Freq < 1MSPS Fast channel *2 *3

2.4V <Vppp = Vrers S 3.6 V LSB

EG Gain error

Slow channel +3 4
Single-ended mode

Fast channel 0.7 +2
ED Differential linearity error

Slow channel 0.7 +2

Fast channel 1 +3
EL Integral linearity error

Slow channel +1.2 +3

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 INJ(PIN) and Y 1INJ(PIN) in Section 6.3.14: 1/O port characteristics does not affect the ADC
accuracy.
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Table 78. DAC characteristics (continued)
Symbol Parameter Conditions Min Typ Max Unit
Max frequency for a correct
C <50 pF,
Update rate(® DAC—OU.T gha_nge when LOAD P - - 1 MS/s
small variation in the input RLoap =5 kQ
code (from code i to i+1LSB)
Wakeup time from off state
C <50 pF,
twakeus®  ((Setting the ENxbitin the | ~£0A0 = ki) - | &5 10 us
DAC Control register) LOAD =
Power supply rejection ratio c =50 pF
PSRR+ () |(to Vppp) (static DC NLOF‘{\D >F; P - -67 -40 dB
measurement ORioap =5 Kk,
Guaranteed by design, not tested in production.
2. Quiescent mode refers to the state of the DAC a keeping steady value on the output, so no dynamic consumption is
involved.
3. Data based on characterization results, not tested in production.
Figure 45. 12-bit buffered /non-buffered DAC
Buffered/non-buffered DAC
Buffer ("
- = = RLoAD
12-bit AAAA
digital to I | |pacxour
analog I I I ¢
converter | ==
I o I CLoAD
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.

6.3.21 Comparator characteristics
Table 79. Comparator characteristics(?
Symbol Parameter Conditions Min. Typ. Max. Unit
Vppa Analog supply voltage - 1.8 - 3.6
Comparator input voltage ) )
ViN range 0 Vopa |V
Vea Scaler input voltage - - VREFINIT -
Vsc Scaler offset voltage - - +5 10 mV
Scaler startup time from
ts_sc power down ) ) ) 02 ms
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Figure 46. OPAMP voltage noise versus frequency
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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.

© 2015 STMicroelectronics — All rights reserved
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