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STM32F37x Functional overview

3.7.4 Low-power modes

The STM32F37x supports three low-power modes to achieve the best compromise between
low power consumption, short startup time and available wakeup sources:

® Sleep mode

In Sleep mode, only the CPU is stopped. All peripherals continue to operate and can
wake up the CPU when an interrupt/event occurs.

e Stop mode

Stop mode achieves the lowest power consumption while retaining the content of
SRAM and registers. All clocks in the 1.8 V domain are stopped, the PLL, the HSI RC
and the HSE crystal oscillators are disabled. The voltage regulator can also be put
either in normal or in low-power mode.

The device can be woken up from Stop mode by any of the EXTI line. The EXT]I line
source can be one of the 16 external lines, the PVD output, the USARTS, the 12Cs, the
CEC, the USB wakeup, and the RTC alarm.

e Standby mode

The Standby mode is used to achieve the lowest power consumption. The internal
voltage regulator is switched off so that the entire 1.8 V domain is powered off. The
PLL, the HSI RC and the HSE crystal oscillators are also switched off. After entering
Standby mode, SRAM and register contents are lost except for registers in the Backup
domain and Standby circuitry.

The device exits Standby mode when an external reset (NRST pin), an IWDG reset, a
rising edge on the WKUP pin, or an RTC alarm occurs.

Note: The RTC, the IWDG, and the corresponding clock sources are not stopped by entering Stop
or Standby mode.

3.8 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.

3.9 General-purpose input/outputs (GPIOs)

Each of the GPIO pins can be configured by software as output (push-pull or open-drain), as
input (with or without pull-up or pull-down) or as peripheral alternate function. Most of the
GPIO pins are shared with digital or analog alternate functions. All GPIOs are high current
capable except for analog inputs.

The 1/Os alternate function configuration can be locked if needed following a specific
sequence in order to avoid spurious writing to the 1/Os registers.
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3.14

3.15

Digital-to-analog converter (DAC)

The devices feature up to two 12-bit buffered DACs with three output channels that can be
used to convert three digital signals into three analog voltage signal outputs. The internal
structure is composed of integrated resistor strings and an amplifier in inverting
configuration.

This digital Interface supports the following features:

® Up to two DAC converters with three output channels:

—  DAC1 with two output channels

—  DAC2 with one output channel.

8-bit or 10-bit monotonic output

Left or right data alignment in 12-bit mode

Synchronized update capability

Noise-wave generation

triangular-wave generation

Dual DAC channel independent or simultaneous conversions (DAC1 only)

DMA capability for each channel

External triggers for conversion

Fast comparators (COMP)

The STM32F37x embeds up to 2 comparators with rail-to-rail inputs and high-speed output.

The reference voltage can be internal or external (delivered by an I/O).

The threshold can be one of the following:

® DACs channel outputs

e External I/O

® Internal reference voltage (VgrgrnT) OF submultiple (1/4 VRepinT, 1/2 VRepinT @nd 3/4
VREFINT)

The comparators can be combined into a window comparator.

Both comparators can wake up the device from Stop mode and generate interrupts and
breaks for the timers.
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Touch sensing controller (TSC)

The devices provide a simple solution for adding capacitive sensing functionality to any
application. Capacitive sensing technology is able to detect the presence of a finger near an
electrode which is protected from direct touch by a dielectric (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 electrode 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.

Up to 24 touch sensing electrodes can be controlled by the TSC. The touch sensing I/Os are
organized in 8 acquisition groups, with up to 4 1/Os in each group.

Table 3. Capacitive sensing GPIOs available on STM32F37x devices
TSC_G1_IO1 PAO TSC_G5_101 PB3
TSC_G1_102 PA1 TSC_G5_102 PB4

1 TSC_G1_103 PA2 ° TSC_G5_103 PB6
TSC_G1_104 PA3 TSC_G5_104 PB7
TSC_G2_101 PA4 TSC_G6_l01 PB14
TSC_G2_102 PA5 TSC_G6_102 PB15

2 TSC_G2_103 PA6 ° TSC_G6_103 PD8
TSC_G2_104 PA7 TSC_G6_104 PD9
TSC_G3_IO1 PC4 TSC_G7_101 PE2
TSC_G3_102 PC5 TSC_G7_102 PE3

° TSC_G3_103 PBO ! TSC_G7_103 PE4
TSC_G3_104 PB1 TSC_G7_104 PE5
TSC_G4_I01 PA9 TSC_G8_I01 PD12
TSC_G4_102 PA10 TSC_G8_102 PD13

‘ TSC_G4_103 PA13 ® TSC_G8_I03 PD14
TSC_G4_104 PA14 TSC_G8_I04 PD15

Doc ID 022691 Rev 3




Functional overview STM32F37x

3.22

3.23

3.24
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master mode, the master clock can be output to the external DAC/CODEC at 256 times the
sampling frequency.

Refer to Table 9 for the features between SPI1 and SPI2.

Table 9. STM32F37x SPI/I2S implementation

SPI features(!) SPI1 SPI2 SPI3
Hardware CRC calculation X X
Rx/Tx FIFO X X X
NSS pulse mode X X X
12S mode X X X
Tl mode X X X

1. X =supported.

High-definition multimedia interface (HDMI) - consumer
electronics control (CEC)

The device embeds a HDMI-CEC controller that provides hardware support for the
Consumer Electronics Control (CEC) protocol (Supplement 1 to the HDMI standard).

This protocol provides high-level control functions between all audiovisual products in an
environment. It is specified to operate at low speeds with minimum processing and memory
overhead. It has a clock domain independent from the CPU clock, allowing the HDMI_CEC
controller to wakeup the MCU from Stop mode on data reception.

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 STM32F37x embeds an USB device peripheral compatible with the USB full-speed 12
Mbs. The USB interface implements a full-speed (12 Mbit/s) function interface. It has
software-configurable endpoint setting and suspend/resume support. The dedicated 48
MHz clock is generated from the internal main PLL (the clock source must use a HSE
crystal oscillator).
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Figure 5. STM32F37x BGA100 pinout
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STM32F37x Pinouts and pin description
Table 11. STM32F37x pin definitions (continued)
Pin numbers o Pin functions
S Pin name Pin % ®
1
=] § § E (function |, | 2 2
B | « || | afterreset) yp w | 2 Alternate function Additional functions
G|l |olC (<]
1| G2 PF10 o | FT | (M
12|F |55 PFO - vo | FTi| |12c2_spa 0SC_IN
OSC_IN - -
13| G1 |6 |6 PF1 - /0 | FTf 12C2_SCL OSC_OuT
OSC_OuT - -
14 | H2 |7 |7 NRST /0 |RST Device reset input / internal reset output (active low)
15 | H1 | 8 PCO /0 | TTa | M | TIM5_CH1_ETR ADC_IN10
16 | J2 | 9 PC1 /0 | TTa | M | TIM5_CH2 ADCIN11
(1) | SPI2_MISO/1282_MCK,
17 | J3 |10 PC2 /0 | TTa TIM5_CH3 ADC_IN12
(1) | SP12_MOSI/1282_8D,
18 | K2 | 11 PC3 /0 | TTa TIM5_CH4 ADC_IN13
19 | J1 PF2 /0 | FT | M |12C2_SMBA
20 | K1 [12| 8 | VSSA/VREF-| S Analog ground
9 |vDDAVREF+!| s ()| Analog power supply / RefeDriréce voltage for ADC, COMP,
21 | M1 |13 VDDA (1) Analog power supply
22 | L1 |17 VREF+ M Reference voltage for ADC, COMP, DAC
USART2_CTS,
TIM2_CH1_ETR, RTC_ TAMPER2, WKUP1,
23 | L2 1410 PAO VO | TTa| | 1iM5 CH1_ETR. TIM19_CH1, |ADC_INO, COMP1_INM
TSC_G1_l01, COMP1_OUT
SPI3_SCK/I2S3_CK,
USART2_RTS, TIM2_CH2, ADC_IN1, COMP1_INP,
24 | M2 |15 | 11 PA1 VO | TTa TIM15_CH1N, TIM5_CH2, RTC_REF_CLK_IN
TIM19_CH2, TSC_G1_102,
COMP2_OUT,
SPI3_MISO/12S3_MCK, ADC IN2
25 | K3 |16 12 PA2 /0 | TTa USART2_TX, TIM2_CHS3, COM_P2 I,NM
TIM15_CH1, TIM5_CH3, -
TIM19_CH3, TSC_G1_103
SPI3_MOSI/I2S3_SD,
USART2_RX, TIM2_CH4,
26 | L3 |18 13 PA3 /0 | TTa TIM15_CH2, TIM5_CH4, ADC_IN3, COMP2_INP
TIM19_CH4, TSC_G1_104
27 | E3 PF4 o | FT | (M
28 | H3 |19 |17 VDD_2 S Digital power supply
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Table 11. STM32F37x pin definitions (continued)
Pin numbers o Pin functions
S Pin name Pin % ®
i
=] § § E (function |, | 2 2
B | « || | afterreset) yp w | 2 Alternate function Additional functions
G |8 |glc o
®) SDADC3_AIN1P,
60 | H12 PD13 I/0 | TC | (1) | TIM4_CH2, TSC_G8_l02 SDADC3_AIN2M
®)
61 | H11 PD14 I/O | TC | (1) | TIM4_CH3, TSC_G8_lO3 SDADC3_AINOP
(©)]
62 | H10 PD15 I/O | TC | (1) | TIM4_CH4, TSC_G8_lO4 SDADC3_AINOM
@) | TIM3_CH1,
63 |E12 |37 PCé /O | FT SPI1_NSS/1251_ WS
() | TIM3_CH2,
64 |E11 |38 PC7 /O | FT SPI1_SCK/I2S1_CK,
@) | SPI1_MISO/I12S1_MCK,
65 | E10 |39 PC8 /O | FT TIM3_CH3
() | SPH_MOSI/12S1_8D,
66 | D12 |40 PC9 /O | FT TIM3_CH4
SPI2_SCK/I12S2_CK,
12C2_SMBA, USART1_CK,
67 D11 (41|29 PA8 /0 | FT TIM4_ETR, TIM5_CH1_ETR,
MCO
SPI2_MISO/1252_MCK,
12C2_SCL, USART1_TX,
68 | D10 |42 30 PA9 I/O | FTf TIM2_CH3, TIM15_BKIN,
TIM13_CH1, TSC_G4_IO1
SPI2_MOSI/12S2_SD,
12C2_SDA, USART1_RX,
69 | C12 |43 31 PA10 I/O | FTf TIM2_CH4, TIM17_BKIN.
TIM14_CH1, TSC_G4_102
SPI2_NSS/I12S2_WS,
SPI1_NSS/I2S1_WS,
70 |B12 |44 |32 PA11 /0 | FT USART1_CTS, CAN_RX,
TIM4_CH1, USB_DM,
TIM5_CH2, COMP1_OUT
SPI1_SCK/I2S1_CK,
USART1_RTS, CAN_TX,
71 | A12 (45|33 PA12 /O | FT USB_DP, TIM16_CHT,
TIM4_CH2, TIM5_CHS3,
COMP2_OUT
SPI1_MISO/12S1_MCK,
USART3_CTS, IR_OUT,
72 | A11 (46|34 PA13 /O | FT TIM16_CH1N, TIM4_CHS3,
TIM5_CH4, TSC_G4_103,
SWDIO-JTMS

36/128
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E] Table 13.  Alternate functions for port PB

Nzi;e AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 | AF11 AF15
PBO TIM3_CH3 -IG-z(_:I_OS E?SI?EAS%SV '(|;|£|/|23_ EVENTOUT
PB1 TIM3_CH4 ;23—04 EVENTOUT
PB2 EVENTOUT
PB4 |JTRST -Cr)llz/l 11 6_ TIM3_CH1 -IG-?S(_:E)Z /S|§:1__,\|\A/||§g Zzlg:l\'\//ll éSKO/ USART2_RX -cr;':/l 11,\? - le“AK}’: EVENTOUT
g PB5 g%lllf— TIM3_CH2 lszl\cjéx /SISSIS11__,\SA,88I /?;’é%__l\ggSl USART2_CK jlcl\f-l117 jllzl\_/lrl{g EVENTOUT
()
§ PB6 gws,\?_ TIM4_CH1 -Cr-}i?I_OS lszglj_ USART1_TX -glz/l: 5 'élll_\|/I33_ E)N|l-|119 EVENTOUT
o
cibé PB7 -CI-III§|/|11I\T_ TIM4_CH2 1G-§(_:b4 |S2§;_ USART1_RX -CI-JI:|/|21 5 'CI';I£|A43_ jlchﬁgg EVENTOUT
i PB8 'CI;I::I 11 6 TIM4_CH3 ;336 lé?gg_ 2';'22:3((: K/ CEC USART3_TX ?SGATM SQN— jlcl\:l-|139 EVENTOUT
PB9 -(I;II:/|11 [ TIM4_CH4 ISZS';_ ZI‘DSI22:\|/\1VZS/ IR-OUT USART3_RX ?8SATP2 .CI.:QN_ 1}%149 EVENTOUT
PB10 -g:'/l 32_ -Sriﬁ_CH 2222:2'2 K/ CEC USART3_TX EVENTOUT
PB14 'cl;llz/l 11 5 -Ic;?fl—o 1 /S|; é22__,\|<l/||§ g USART3_RTS -Cl;llz/l 11 2- EVENTOUT
5
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Memory mapping

Figure 6. STM32F37x memory map
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6.1.6

Power supply scheme

Figure 9. Power supply scheme
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Figure 12. High-speed external clock source AC timing diagram

tW(HSEH)
—!

MS19214V2

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 1/0 characteristics in Section 6.3.14. However,
the recommended clock input waveform is shown in Figure 13.

Table 39. 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 PAPINTIS 0.7Vbp Vop
\Y
OSC32_IN input pin low level
ViseL voltage putp Vss 0.3Vpp
W(LSEH) | 0sC32 IN high or low time 450
tw(LSEL)
ns
WLSE) | 0SC32_IN rise or fall time 50
tiLsE)
1. Guaranteed by design, not tested in production.
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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:

o 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 47. They are based on the EMS levels and classes
defined in application note AN1709.

Table 47. EMS characteristics

Level/

Symbol Parameter Conditions
Class

Vpp =3.3V, LQFP100, Ty = +25 °C,
fHCLK =72 MHz 3B
conforms to IEC 61000-4-2

Fast transient voltage burst limits to be Vpp =3.3V, LQFP100, Ty = +25 °C,
Verrg | applied through 100 pF on Vpp and Vgg | fyoik =72 MHz 4A
pins to induce a functional disturbance |conforms to IEC 61000-4-4

Vv Voltage limits to be applied on any I/O pin
FESD |10 induce a functional disturbance

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

® Unexpected reset

@ Critical Data corruption (control registers...)
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6.3.12

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 1/O ports). This emission test is compliant with
IEC 61967-2 standard which specifies the test board and the pin loading.

Table 48. EMI characteristics

- Monitored Max vs. [fuse/fucLk] .
Symbol | Parameter Conditions frequency band Unit
quency 8/72 MHz
0.1 to 30 MHz 9
Vpp=3.3V, Ty=25°C,
s b LQFP100 package 30 to 130 MHz 26 dBuVv
EMI eak level . .
compliant with IEC 130 MHz to 1 GHz 30
61967-2
SAE EMI Level 4 -

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 49. ESD absolute maximum ratings

Symbol Ratings Conditions Class [Maximum value(")| Unit

vV Electrostatic discharge Ta =+25 °C, conforming 2 2000
ESD(HBM) |yoltage (human body model) [to JESD22-A114

Tp =+25 °C, conforming
to JESD22-C101,
LQFP100, LQFP64, I 500

\
Y Electrostatic discharge LQFP48 and BGA100
ESD(CDM) |yoltage (charge device model)[Packages
Ta =+25 °C, conforming
to JESD22-C101, Il 250
WLCSP66 package
1. Data based on characterization results, not tested in production.
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Input/output AC characteristics

The definition and values of input/output AC characteristics are given in Figure 21 and
Table 54, respectively.

Unless otherwise specified, the parameters given are derived from tests performed under
ambient temperature and Vpp supply voltage conditions summarized in Table 22.

Table 54. 1/0 AC characteristics(!)

O_SPEEDF% Symbol Parameter Conditions Min | Max | Unit
[1:0] value
fmax(O)out |Maximum frequency® |G| =50 pF, Vpp=2V 10 3.6 V 2 | MHz
Output high to low level @)
X0 10wt |fa1 time 125
C_=50pF, Vpp=2V1t03.6V ns
t Output low to high level 1250
r(l0)out | rise time
fmax(i0)out | Maximum frequency® |C_=50pF, Vpp=2Vt03.6V 10 MHz
Output high to low level ®)
01 10wt |fall fime 25
C_ =50pF Vpp=2V1t0 3.6V ns
t Output low to high level 25(3)
r0)out  rise time
CL=30pF, Vpp=2.7V1t03.6V 50 | MHz
fmax(iojout |Maximum frequency®® |G| =50 pF, Vpp=2.7 V10 3.6 V 30 | MHz
C_L=50pF, Vpp=2V1t02.7V 20 | MHz
CL=30pF, Vpp=2.7V1t0 36V 5()
11 t Output high to low level C =50 bF Vo =27V 10 3.6 V NE)
f(IO)out fall time L= pPF, Vpp = 2. to 3.
CL=50pF Vpp=2V1t027V 120
ns
C_L=30pF, Vpp=2.7V1t0 3.6V 50)
Output low to high level
bioout | e time g CL=50 pF, Vpp=2.7 V10 3.6 V 8@
C_L=50pF, Vpp=2V 1027V 120
fmax(iO)out | Maximum frequency® 2 | MHz
FM+ t Output high to low level 12
configgu)ration fi0)out | fa|l time CL=50pF, Vpp=2V1to3.6V
4 ns
i Output low to high level 34
r(I0)out | rise time
Pulse width of external
texTipw | Signals detected by the 10 ns
EXTI controller

1. The I/O speed is configured using the OSPEEDRX[1:0] bits. Refer to the RM0313 reference manual for a description of
GPIO Port configuration register.

2. The maximum frequency is defined in Figure 21.
Guaranteed by design, not tested in production.

The I/O speed configuration is bypassed in FM+ /0 mode. Refer to the STM32F37xx and STM32F38xx reference manual
RMO0313 for a description of FM+ I/O mode configuration
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Figure 24. SPI timing diagram - slave mode and CPHA =0

—
NSS input \ /
e————1g(SCK
——ISUNSS)—> [e—— th(NSS) ——»
= [ cPHA=0 [ \ /—\_
g | croL=0 : I
= W(SCKH)|l¢ .
x | CPHA=0 t < >
2| crPoL=1 W‘SCKL)\ ’ \ I
- .. — /
ta(SO) +e—> ty(SO) +e—» th(SO) Ifrgg:é)) tdis(SO) -
MISO --
OUTPUT —( MSBOUT BIT6 OUT LSB OUT
tsu(sl) »
MOSI -
INPUT MSB IN BITI IN X LSB IN X
<—th(SI)_>

ai14134c

Figure 25. SPI timing diagram - slave mode and CPHA = 1(")

NSS input \ [
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! 1 y(S0) >—e t ' T(SCKR ¢ tgis(SON A
ta(S0) >+ § v(SO) h(SO)-«—»E ‘f(SCESL'«_ d.s(sc))_l<_>E

MISO - -- .
OUTPUT 4()( MsH ouT X BIT6 OUT X LS8 OUT )—

MOs| X MSB IN X BIT1 IN X LSB IN X
INPUT ' '

ai14135

1. Measurement points are done at 0.5Vpp level and with external C; = 30 pF.
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Electrical characteristics

Table 74. SDADC characteristics (continued)(")
Symbol | Parameter Conditions Min Typ Max Unit Note
Fast mode (faopc = 6 MHz) 800 1200
Supply Slow mode (faopc = 1.5 MHz) 600
Ippsbx E}\l/]fl’ent _ | Standby 200 HA
DDSDx =
3.3V) Power down 25
SD_ADC off 1
: VREFsSD+
Common Single ended mode (zero reference) Vssa Jgain Voltage on
input
Vain voltage Single ended offset mode Vssa Vﬁﬁﬁf}? v ﬁ:l’:llllfl oirn
range 9 p
Differential mode Vgsa VbDsDx
Differential
Differential -VREF Vv / voltage
Vpier input Differential mode only SD+/ R:'i:rf/':z”' between
voltage gain/2 9 AINP and
AINN
Slow mode (fapc = 1.5 MHz) 4.166 fapc/360
Slow mode one channel only
(fanc = 1.5 MH2) 12.5 fapc/120
f Samping de multiplexed channel kHz
s ast mode multiplexed channe
rate p
(fanc = 6 MH2) 16.66 fapc/360
Fast mode one channel only
(fanc = 6 MH2) 50 fapc/120
Conversion
tCONV time 1/fs S
One channel, gain = 0.5, 540 see
Analog fapc = 1.5 MHz reference
Rain input T _ kQ | manual for
impedance One channel, gain = 0.5, foApc = 6 MHz 135 detailed
One channel, gain = 8, fApc =6 MHz 47 description
tcaLB t(iJril(labratlon fapc = 6 MHz, one offset calibration 5120 ps | 30720/fapc
600/fapc,
tsTAB tSirt:eblllzatlon From power down faopc = 6 MHz 100 us ésL/g)AVE\)I%Ilf(
=1
Wakeup fADC =6 MHz 50 SOO/fADC
from .
t us 75/fADC if
STANDBY | standby |, - = 1.5 MHz 50 SLOWCK
time =1
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Table 74. SDADC characteristics (continued)(")
Symbol | Parameter Conditions Min Typ Max Unit Note
fapc = VREESD+ =
1.5 MHz 3.30) A
i =
E Yregsoe= | 75 | 76
2] S fapc =6 :
g MHz VREFSD+= | 75 77
= 3.3
% VREESD+ =
5 C 150) 70 74
:*D: © ADC =
g MHz VREFSD+ = 79 85
Signal to '© 3.3 ENOB =
SINAD  |noise and < PR VbDsbx v ~ 4B SINAD/6.0
“ distortion Py =33 3R 75 | e 2
ratio ) : -0.292
fanc = VREFsD+ =
1.5MHz 3.3 72 73
(] -
oo =
2| s Yaegso:= | 68 | 71
B S |fabc= :
o 6 MHz \VJ —
e REFSD+ =
S a 72 | 73
2
| o VR FSD+ =
Dl - 60 64
@ | 1 fapc= 1.20)
‘® |6 MHz
= Vper=3.3| 67 72
fapc = VREESD+ = R i
1.5 MHz 3.3%5 7 76
T =
< YZ 550+ 77 -76
g S |fanc= :
g 6 MHz VREFSD+ = 77 -76
= 3.3
% VR FSD+ =
= ) -85 -70
% m fapG = 1.2
n |6MHz VREFSD+ =
Total .% vV 33 -93 -80
THD® | harmonic = S dB
distortion faoc= |7 VRI% SD+ = 93 .83
1.5 MHz 3.3@
- VH g)SD+ = -72 -68
[} no|f — 1.2
3 | ¢ |'apc
E|g |6MHz VREFSD+ =
o + -74 -72
3 3.3
©
& v =
o | 1380t -66 -61
o | ! lfapc= :
& | S |6 MHz
“ |G VREFsSD+ = 75 70
3.3
1. Data based on characterization results, not tested in production.
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7 Package characteristics

71 Package mechanical data

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.
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Figure 38. LQFP48 — 7 x 7 mm, 48-pin low-profile quad flat package outline

SEATING
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e
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1. Drawing is not to scale.
Table 79. LQFP48 - 7 x 7 mm, low-profile quad flat package mechanical data
millimeters inches("
Symbol
Min Typ Max Min Typ Max
A 1.60 0.0630
Al 0.05 0.15 0.0020 0.0059
A2 1.35 1.40 1.45 0.0531 0.0551 0.0571
b 0.17 0.22 0.27 0.0067 0.0087 0.0106
c 0.09 0.20 0.0035 0.0079
D 8.80 9.00 9.20 0.3465 0.3543 0.3622
D1 6.80 7.00 7.20 0.2677 0.2756 0.2835
D3 5.50 0.2165
E 8.80 9.00 9.20 0.3465 0.3543 0.3622
E1 6.80 7.00 7.20 0.2677 0.2756 0.2835
E3 5.50 0.2165
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