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What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.

Applications of "Embedded -
Microcontrollers"

Active

ARM® Cortex®-M7

32-Bit Single-Core

216MHz

CANbus, EBI/EMI, Ethernet, I2C, IrDA, LINbus, SAIl, SD, SPDIF-Rx, SPI, UART/USART, USB OTG
Brown-out Detect/Reset, DMA, I2S, POR, PWM, WDT
114

512KB (512K x 8)

FLASH

320K x 8

1.7V ~ 3.6V

A/D 24x12b; D/A 2x12b

Internal

-40°C ~ 85°C (TA)

Surface Mount

144-LQFP

144-LQFP (20x20)
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Description STM32F745xx STM32F746xx

1 Description

The STM32F745xx and STM32F746xx devices are based on the high-performance ARM®
Cortex®-M7 32-bit RISC core operating at up to 216 MHz frequency. The Cortex®-M7 core
features a single floating point unit (SFPU) precision which supports all ARM® single-

precision data-processing instructions and data types. It also implements a full set of DSP
instructions and a memory protection unit (MPU) which enhances the application security.

The STM32F745xx and STM32F746xx devices incorporate high-speed embedded
memories with a Flash memory up to 1 Mbyte, 320 Kbytes of SRAM (including 64 Kbytes of
Data TCM RAM for critical real-time data), 16 Kbytes of instruction TCM RAM (for critical
real-time routines), 4 Kbytes of backup SRAM available in the lowest power modes, and an
extensive range of enhanced I/Os and peripherals connected to two APB buses, two AHB
buses, a 32-bit multi-AHB bus matrix and a multi layer AXI interconnect supporting internal
and external memories access.

All the devices offer three 12-bit ADCs, two DACs, a low-power RTC, thirteen general-
purpose 16-bit timers including two PWM timers for motor control and one low-power timer
available in Stop mode, two general-purpose 32-bit timers, a true random number generator
(RNG). They also feature standard and advanced communication interfaces.

e Upto four I°Cs

e Six SPIs, three I%Ss in duplex mode. To achieve the audio class accuracy, the 12S
peripherals can be clocked via a dedicated internal audio PLL or via an external clock
to allow synchronization.

e  Four USARTSs plus four UARTs

e AnUSB OTG full-speed and a USB OTG high-speed with full-speed capability (with the
ULPI),

e Two CANs

e  Two SAl serial audio interfaces

e  An SDMMC host interface

e Ethernet and camera interfaces

e LCD-TFT display controller

e  Chrom-ART Accelerator™

e SPDIFRX interface

e HDMI-CEC

Advanced peripherals include an SDMMC interface, a flexible memory control (FMC)
interface, a Quad-SPI Flash memory interface, a camera interface for CMOS sensors. Refer

to Table 2: STM32F745xx and STM32F746xx features and peripheral counts for the list of
peripherals available on each part number.

The STM32F745xx and STM32F746xx devices operate in the —40 to +105 °C temperature
range from a 1.7 to 3.6 VV power supply. A dedicated supply input for USB (OTG_FS and
OTG_HS) is available on all the packages except LQFP100 for a greater power supply
choice.

The supply voltage can drop to 1.7 V with the use of an external power supply supervisor
(refer to Section 2.17.2: Internal reset OFF). A comprehensive set of power-saving mode
allows the design of low-power applications.

The STM32F745xx and STM32F746xx devices offer devices in 8 packages ranging from
100 pins to 216 pins. The set of included peripherals changes with the device chosen.
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Table 2. STM32F745xx and STM32F746xx features and peripheral counts (continued)

Peripherals STM32F745Vx | STM32F746Vx | STM32F745Zx | STM32F746Zx | STM32F745Ix | STM32F746Ix | STM32F745Bx | STM32F746Bx | STM32F745Nx | STM32F746Nx

SPI/ 12 4/3 (simplex)@ 6/3 (simplex)@

1’c 4

USART/

UART 4la

USB OTG Yes

FS
Communication
interfaces USB OTG Yes

HS

CAN 2

SAl 2

SPDIFRX 4 inputs

SDMMC Yes
Camera interface Yes
LCD-TFT No Yes No Yes l No Yes ‘ No Yes No Yes
Chrom-ART Accelerator™ Yes
(DMA2D)
GPIOs 82 114 ‘ 140 ‘ 168
12-bit ADC 3
Number of channels 16 24
12-bit DAC Yes
Number of channels 2
Maximum CPU frequency 216 MHz®)
Operating voltage 1.7 t0 3.6 V@

Ambient temperatures: —40 to +85 °C /—40 to +105 °C
Operating temperatures
Junction temperature: —40 to + 125 °C
LQFP100 WLCSP143 UFBGA176

Package TFBGA100 LQFP144 LQFP176 LQFP208 TFBGA216

A wd

For the LQFP100 package, only FMC Bank1 is available. Bank1 can only support a multiplexed NOR/PSRAM memory using the NE1 Chip Select.
The SPI1, SPI2 and SPI3 interfaces give the flexibility to work in an exclusive way in either the SPI mode or the 12S audio mode.

216 MHz maximum frequency for -40°C to + 85°C ambient temperature range (200 MHz maximum frequency for -40°C to + 105°C ambient temperature range).
VDD/VDDA minimum value of 1.7 V is obtained when the internal reset is OFF (refer to Section 2.17.2: Internal reset OFF).

uonduosaqg

XX9¥L4ZEINLS XXGPL4ZEINLS



Description STM32F745xx STM32F746xx

Figure 2. STM32F745xx and STM32F746xx block diagram
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5D, SCK, FS, MCLK as AF SAIL 2 [<=X K= 12€3/SMBUS = SCL, SDA, SMBA as AF
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MSv37552V1

1. The timers connected to APB2 are clocked from TIMxCLK up to 216 MHz, while the timers connected to APB1 are clocked
from TIMxCLK either up to 108 MHz or 216 MHz depending on TIMPRE bit configuration in the RCC_DCKCFGR register.
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STM32F745xx STM32F746xx

Functional overview

3

Figure 9. Startup in regulator OFF: slow Vpp slope
- power-down reset risen after Voap 1/Vcap 2 stabilization
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1. This figure is valid whatever the internal reset mode (ON or OFF).
Figure 10. Startup in regulator OFF mode: fast Vpp slope
- power-down reset risen before Voap 1/Vcap 2 stabilization
A Vo
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i VCAP_1/V CAP_2
Vig [==f-=1---
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1. This figure is valid whatever the internal reset mode (ON or OFF).
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Functional overview STM32F745xx STM32F746xx

2221 Advanced-control timers (TIM1, TIM8)

The advanced-control timers (TIM1, TIM8) can be seen as three-phase PWM generators
multiplexed on 6 channels. They have complementary PWM outputs with programmable
inserted dead times. They can also be considered as complete general-purpose timers.
Their 4 independent channels can be used for:

e Input capture

e  Output compare

e PWM generation (edge- or center-aligned modes)
e  One-pulse mode output

If configured as standard 16-bit timers, they have the same features as the general-purpose
TIMx timers. If configured as 16-bit PWM generators, they have full modulation capability (0-
100%).

The advanced-control timer can work together with the TIMx timers via the Timer Link
feature for synchronization or event chaining.

TIM1 and TIM8 support independent DMA request generation.

2.22.2 General-purpose timers (TIMx)

There are ten synchronizable general-purpose timers embedded in the STM32F74xxx
devices (see Table 6 for differences).

e TIM2, TIM3, TIM4, TIM5

The STM32F74xxx include 4 full-featured general-purpose timers: TIM2, TIM5, TIM3,
and TIM4.The TIM2 and TIM5 timers are based on a 32-bit auto-reload
up/downcounter and a 16-bit prescaler. The TIM3 and TIM4 timers are based on a 16-
bit auto-reload up/downcounter and a 16-bit prescaler. They all feature 4 independent
channels for input capture/output compare, PWM or one-pulse mode output. This gives
up to 16 input capture/output compare/PWMs on the largest packages.

The TIM2, TIM3, TIM4, TIM5 general-purpose timers can work together, or with the
other general-purpose timers and the advanced-control timers TIM1 and TIM8 via the
Timer Link feature for synchronization or event chaining.

Any of these general-purpose timers can be used to generate PWM outputs.

TIM2, TIM3, TIM4, TIM5 all have independent DMA request generation. They are
capable of handling quadrature (incremental) encoder signals and the digital outputs
from 1 to 4 hall-effect sensors.

e TIM9, TIM10, TIM11, TIM12, TIM13, and TIM14

These timers are based on a 16-bit auto-reload upcounter and a 16-bit prescaler.
TIM10, TIM11, TIM13, and TIM14 feature one independent channel, whereas TIM9
and TIM12 have two independent channels for input capture/output compare, PWM or
one-pulse mode output. They can be synchronized with the TIM2, TIM3, TIM4, TIM5
full-featured general-purpose timers. They can also be used as simple time bases.

3
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STM32F745xx STM32F746xx

Pinouts and pin description

Figure 12. STM32F74xVx TFBGA100 ballout
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1. The above figure shows the package top view.
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Pinouts and pin description

STM32F745xx STM32F746xx

Figure 17. STM32F74xIx UFBGA176 ballout
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1. The above figure shows the package top view.
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Pinouts and pin description

STM32F745xx STM32F746xx

Table 10. STM32F745xx and STM32F746xx pin and ball definition (continued)

Pin Number
Pin o
o | » © © name 8 -3 »
< -— iti
‘8_ g E A E § § D, (function | & 2 -g Alternate functions 'Lf\:::tllzrrl‘zl
Bl o | g & || &g |0 after | F| 82
G| @ | S |c |8 |c|T|D|reset)V Q
| = ; - S - | o
SPI5_MISO,
SAlI1_SCK_B,
UART7_RTS,
- - |H1M| 20| L3 | 26| 29 | L3 PF8 |[I/IO|FT | - TIM13 CH1, ADC3_IN6
QUADSPI_BK1_100,
EVENTOUT
SPI5_MOSI, SAl1_FS_B,
UART7_CTS,
- - | e8| 21| L2 27|30 L2 PF9 |[I/IO|FT]| - TIM14_CH1, ADC3_IN7
QUADSPI_BK1_101,
EVENTOUT
DCMI_D11, LCD_DE,
- - |Go|22|L1]28 |3 |L1]| PF1I0 |WO|FT| - EVENTOUT ADC3_IN8
PHO-
12| C1|J11 | 23| G1|29]|32|G1|OSCIN(|[IIO|FT] - EVENTOUT OSC_IN®)
PHO)
PH1-
13 | D1 |H10| 24 | H1 | 30 | 33 | H1 |OSC_OU |I/O| FT | - EVENTOUT 0Sc_ouT®
T(PH1)
RS
14| E1 | H9 | 25 | J1 |31 | 34 | J1 | NRST |lO| |- - -
SAI2_FS_B,
4y| OTG_HS_ULPI_STP, | ADC123_IN1
15| F1 | H8 | 26 | M2 | 32 | 35 | M2 | PCO |[I/O|FT FMC_SDNWE, LCD. RS, 0
EVENTOUT
TRACEDO, ADC123_IN1
)| SPI2_MOSI/I2S2_SD, 1,
16 | F2 |K11| 27 | M3 |33 |36 | M3| PC1 |I/O|FT SA SD_A ETH MDC, | RTC_TAMP3,
EVENTOUT WKUP3
SPI2_MISO,
OTG_HS_ULPI_DIR,
17 | E2 |J10 | 28 | M4 | 34 | 37 | M4 | PC2 |I/O|FT|® ETH_MII_TXD2, ADC1§3—'N1
FMC_SDNEQO,
EVENTOUT
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STM32F745xx STM32F746xx

Pinouts and pin description

Table 10. STM32F745xx and STM32F746xx pin and ball definition (continued)

Pin Number

LQFP100

TFBGA100

WLCSP143

LQFP144
UFBGA176

LQFP176

LQFP208

TFBGA216

Pin
name
(function
after
reset)“)

Pin type

/0 structure

Notes

Alternate functions

Additional
functions

53

H10

K3

75 | R14

94

106

R14

PB14

110

FT

TIM1_CH2N,
TIM8_CH2N,
SPI2_MISO,
USART3_RTS,
TIM12_CH1,
OTG_HS_DM,
EVENTOUT

54

G10

J3

76 | R15

95

107

R15

PB15

1’0

FT

RTC_REFIN,
TIM1_CH3N,
TIM8_CH3N,
SPI2_MOSI/12S2_SD,
TIM12_CH2,
OTG_HS_DP,
EVENTOUT

55

K9

L2

77 | P15

96

108

L15

PD8

1’0

FT

USART3_TX,
SPDIFRX_IN11,
FMC_D13, EVENTOUT

56

J9

M1

78 | P14

97

109

L14

PD9

110

FT

USART3_RX, FMC_D14,
EVENTOUT

57

H9

H4

79 | N15

98

110

K15

PD10

110

FT

USART3_CK, FMC_D15,
LCD_B3, EVENTOUT

58

G9

K2

80 |N14

99

1M

N10

PD11

1’0

FT

12C4_SMBA,
USART3_CTS,
QUADSPI_BK1_100,
SAI2_SD_A,
FMC_A16/FMC_CLE,
EVENTOUT

59

K10

H6

81 | N13

100

112

M10

PD12

1’0

FT

TIM4_CH1, LPTIM1_INT,
12C4_SCL,
USART3_RTS,
QUADSPI_BK1_|01,
SAI2_FS_A,
FMC_A17/FMC_ALE,
EVENTOUT

60

J10

H5

82 |M15

101

113

M11

PD13

1’0

FT

TIM4_CH?2,
LPTIM1_OUT, 12C4_SDA,
QUADSPI_BK1_103,
SAI2_SCK_A, FMC_A18,
EVENTOUT

3
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Pinouts and pin description STM32F745xx STM32F746xx

Table 10. STM32F745xx and STM32F746xx pin and ball definition (continued)

Pin Number
Pin o
o | 8 |1 Q| < | L€ |o]|w || name 818 Additional
S| | |2 || 5|8 |8 |(function| | 2 | §| Alternate functions .
b - S "N - - S - I I ¢ ft £l 3|2 functions
| O 8 | 9 ||l |O arter o
¢ | @ |5 |d|®2|c|c | @] reset)! Q
4 | Bk S| 2|5 |22k
- -] - |- -1-118|Dp8| Pks |vo|FT|-| LCD B4 EVENTOUT -
- - | - | - |- -|187|D7| PK4 |UO|FT|-| LCD B5 EVENTOUT -
- - | - | - |- -|18|ce| PKs |UO|FT|-| LCD_B6 EVENTOUT -
- - | - |- |- -1|18|cC5| PKe |UO|FT|-| LCD_B7, EVENTOUT -
- - | - |- |- -|190|c4| PK7 |UO|FT|-| LCD_DE, EVENTOUT -
USART6_CTS,
- | - | A7 [132|B7 |160|191 | B7 | PG15 |UO|FT| - FMC_SDNCAS, -
DCMI_D13, EVENTOUT
JTDO/TRACESWO,
PB3(JTD TIM2_CH2,
89 | A7 | B7 |133|A10|161 (192 | A10| O/TRAC |I/O|FT | - | SPI1_SCK/I281_CK, -
ESWO) SPI3_SCK/I2S3_CK,
EVENTOUT
NJTRST, TIM3_CHH,
PB4(NJT SPI1_MISO, SPI3_MISO, )
90 | A6 | C7 |134| A9 | 162|193 | A9 | T’ WO FT | - | o e oW,
EVENTOUT
TIM3_CH2, 12C1_SMBA,
SPI1_MOSI/I2S1_SD,
SPI3_MOSI/12S3_SD,
CAN2_RX,
91| C5 | C8 |135| A6 |163|194| A8 | PBS |WO|FT| - | . "Pehior oy -
ETH_PPS_OUT,
FMC_SDCKE1,
DCMI_D10, EVENTOUT
TIM4_CH1, HDMI-CEC,
12C1_SCL, USART1_TX,
92 | B5 | A8 |136| B6 |164|195| B6 | PB6 |I/O|FT| - QUAD%AP'\II%X’NCS -
FMC_SDNE1, DCMI_D5,
EVENTOUT
TIM4_CH2, 12C1_SDA,
93 | A5 | B8 |137| B5 165|196 | B5 | PB7 |WO|FT| - USAE;;AWR\)/('S\F(L’E—NL’ ;
EVENTOUT
94 | D5 | C9 |138| D6 | 166|197 | E6 | BOOT | I | B | - - VPP
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Table 13. STM32F745xx and STM32F746xx register boundary addresses (continued)

Bus Boundary address Peripheral
0x4001 6C00- 0x4001 FFFF Reserved
0x4001 6800 - 0x4001 6BFF LCD-TFT
0x4001 6000 - 0x4001 67FF Reserved
0x4001 5C00 - 0x4001 5FFF SAI2
0x4001 5800 - 0x4001 5BFF SAl1
0x4001 5400 - 0x4001 57FF SPI6
0x4001 5000 - 0x4001 53FF SPI5
0x4001 4C00 - 0x4001 4FFF Reserved
0x4001 4800 - 0x4001 4BFF TIM11
0x4001 4400 - 0x4001 47FF TIM10
0x4001 4000 - 0x4001 43FF TIM9
0x4001 3C00 - 0x4001 3FFF EXTI

APB2 0x4001 3800 - 0x4001 3BFF SYSCFG
0x4001 3400 - 0x4001 37FF SPI14
0x4001 3000 - 0x4001 33FF SPI11/12S1
0x4001 2C00 - 0x4001 2FFF SDMMC
0x4001 2400 - 0x4001 2BFF Reserved
0x4001 2000 - 0x4001 23FF ADC1 - ADC2 - ADC3
0x4001 1800 - 0x4001 1FFF Reserved
0x4001 1400 - 0x4001 17FF USART6
0x4001 1000 - 0x4001 13FF USART1
0x4001 0800 - 0x4001 OFFF Reserved
0x4001 0400 - 0x4001 O7FF TIM8
0x4001 0000 - 0x4001 O3FF TIM1
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Figure 29. Typical Vgt current consumption (RTC ON/BKP SRAM OFF and
LSE in high medium drive mode)
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Caution:

3

/0 system current consumption

The current consumption of the I/O system has two components: static and dynamic.
I/O static current consumption

All the 1/0Os used as inputs with pull-up generate current consumption when the pin is
externally held low. The value of this current consumption can be simply computed by using
the pull-up/pull-down resistors values given in Table 56: I/O static characteristics.

For the output pins, any external pull-down or external load must also be considered to
estimate the current consumption.

Additional 1/0 current consumption is due to I/Os configured as inputs if an intermediate
voltage level is externally applied. This current consumption is caused by the input Schmitt
trigger circuits used to discriminate the input value. Unless this specific configuration is
required by the application, this supply current consumption can be avoided by configuring
these I/Os in analog mode. This is notably the case of ADC input pins which should be
configured as analog inputs.

Any floating input pin can also settle to an intermediate voltage level or switch inadvertently,
as a result of external electromagnetic noise. To avoid current consumption related to
floating pins, they must either be configured in analog mode, or forced internally to a definite
digital value. This can be done either by using pull-up/down resistors or by configuring the
pins in output mode.

I/O dynamic current consumption

In addition to the internal peripheral current consumption (see Table 35: Peripheral current
consumption), the I/Os used by an application also contribute to the current consumption.
When an I/O pin switches, it uses the current from the MCU supply voltage to supply the 1/0
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Table 38. 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 i
VISEH | yoltage 0.7Vbp Voo v
Vi sEL OSC32_IN input pin low level voltage - Vss - 0.3Vpp
bw(LsE) OSC32_IN high or low time(") 450 - -
tiLsE)
ns
t(LSE) | 0SC32 IN rise or fall time(" ; ; 50
tiLsE)
Cinse) | OSC32_IN input capacitance(") - - 5 - pF
DuCy sy | Duty cycle - 30 - 70 %
I OSC32_IN Input leakage current Vgs <ViN<Vpp - - 11 MA

1. Guaranteed by design.

3

Figure 30. High-speed external clock source AC timing diagram

VHSEH | ______._
90%F--==--f----- N X
LA S  REEEERE : : :
VHSEL r-.-—--- il 1 N 1 1 1 >~
i 1 1 1 1 1 1 t t
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——THSE—
External fHSE_ext I
clock source C_IN
o = STM32F
ai17528
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5.3.15

Absolute maximum ratings (electrical sensitivity)

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 ANSI/ESDA/JEDEC JS-001-2012 and ANSI/ESD S5.3.1-2009 standards.

Table 53. ESD absolute maximum ratings

Symbol

Maximum

value(V Unit

Ratings Conditions Class

VESD(HBM)

Electrostatic discharge Tp = +25 °C conforming to

voltage (human body model) | ANSI/ESDA/JEDEC JS-001-2012 2 2000

VEspcom)

Ta = +25 °C conforming to ANSI/ESD
$5.3.1-2009, LQFP100, LQFP144, v
LQFP176, LQFP208, WLCSP143, C3 250
UFBGA176, TFBGA100 and TFBGA216
packages

Electrostatic discharge
voltage (charge device model)

1. Guaranteed by characterization results.

Static latchup

Two complementary static tests are required on six parts to assess the latchup
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/JESD 78A IC latchup standard.

Table 54. Electrical sensitivities

Symbol

Parameter Conditions Class

LU

Static latch-up class Tp = +105 °C conforming to JESD78A II'level A

5.3.16

3

I/0 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 susceptibilty 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.
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3

The 20mA output drive requirement in Fast-mode Plus is not supported. This limits the

maximum load Cload supported in Fm+, which is given by these formulas:

e Tr(SDA/SCL)=0.8473xRpXCjpaq
e Rp(min)= (VDD-Vg| (max))/lg (max)

Where Rp is the 12C lines pull-up. Refer to Section 5.3.17: I/O port characteristics for the
12C 1/Os characteristics.

All 1°C SDA and SCL I/Os embed an analog filter. Refer to the table below for the analog
filter characteristics:

Table 75. 12C analog filter characteristics(!)

Symbol Parameter Min Max Unit
Maximum pulse width of spikes
tar that are suppressed by the analog 50(2) 150(3) ns

filter

1. Guaranteed by characterization results.

2. Spikes with widths below tarmin) are filtered.

3. Spikes with widths above tar(max) are not filtered
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Figure 71. SDRAM write access waveforms
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Table 104. SDRAM write timings()
Symbol Parameter Min Max Unit
tw(sbcLk) FMC_SDCLK period 2TheLk—0.5 2ThoLk+0.5
ty(spcLKL _Data) Data output valid time - 2
th(SDCLKL Data) Data output hold time 0.5 -
ty(sDCLKL_Add) Address valid time - 4
t4(SDCLKL_SDNWE) SDNWE valid time - 05
th(SDCLKL_SDNWE) SDNWE hold time 0 -
ty(SDCLKL_ SDNE) Chip select valid time - 05 ns
th(SDCLKL-_SDNE) Chip select hold time 0 _
td(SDCLKL_SDNRAS) SDNRAS valid time - 0.5
th(SDCLKL_SDNRAS) SDNRAS hold time 0 _
ty(sbcLKL_SDNCAS) SDNCAS valid time - 0.5
ty(SDCLKL_SDNCAS) SDNCAS hold time 0 -

1. Guaranteed by characterization results.
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Table 106. Quad-SPI characteristics (continued)in SDR mode(") (continued)

Symbol Parameter Conditions Min Typ Max Unit
tW(CKH) | Quad-SPI clock high and ) HCKY2-1| - | HCK)2
tw(CKL) low time t(CK)/2 - | CKy2+1

ts(IN) Data input setup time 1 - -

th(IN) Data input hold time ) 3 - - ns
tv(OUT) Data output valid time 27 V<Vpp=36V - 1 °

1.71 V<Vpp<3.6 V - 1.5 4

th(OUT) Data output hold time - 0 - -

1. Guaranteed by characterization results.

Table 107. Quad-SPI characteristics in DDR mode(?

Symbol Parameter Conditions Min Typ Max Unit
2.7V<Vpp<3.6V 80
CL=20 pF
1.8 V<Vpp<3.6 V
Fck1/4(CK -SPI clock f - - MH
ck1/t(CK) | Quad-SPI clock frequency CL=15 pF 80 z
1.71 V<Vpp<3.6 V 80
CL=10 pF
tw(CKH) HCK)2 - t(CK)/2
Quad-SPI clock high and ) -1
low time
tw(CKL) {(CK)/2 ; t(Cf)’z"
2.7V<Vpp<3.6 V 1.5 - -
tS]EIN)’ Data input setup time bb
tsf(IN) 1.71V<Vpp<2V | 0.75 - -
2.7 V<Vpp<3.6 V 3.5 - -
thr(IN), Data input hold time bb
thf(IN) 1.71 V<Vpp<2 V 45
ns
2.7 V<Vpp<3.6 V - 8 10.5
1.71V<Vpp<3.6 V
tvr(OUT), I ~ - 8 14.5
tvf(OUT) Data output valid time DHHC=0
DHHC=1 i Thelk/2 | Thclk/2
Pres=1, 2... +1.75 | +2.25
DHHC=0 7.5 - -
thr(OUT), .
thf(OUT) Data output hold time DHHC=1 Thelk/2 ) )
Pres=1, 2... +1.5
1. Guaranteed by characterization results.
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6 Package information

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

6.1 LQFP100, 14 x 14 mm low-profile quad flat package

information
Figure 79. LQFP100, 14 x 14 mm 100-pin low-profile quad flat package outline
SEATING PLANE
] <(“N _ 0.25 mm
GAUGE PLANE
— v x
A N > S
< D1 » S
» D3 R < v
: | . |
7 , 50 1
|
- |
B I 1 ______ — 2l o|w
|
|
10 | Y
| 26 v
PIN 1 | 5 ¥
IDENTIFICATION o
«— 1L_ME_V5
1. Drawing is not to scale.
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Table 114. TFBGA100 recommended PCB design rules (0.8 mm pitch BGA)

Dimension Recommended values
Pitch 0.8
Dpad 0.400 mm
Dsm 0.470 mm typ (depends on the soldermask

registration tolerance)

Stencil opening

0.400 mm

Stencil thickness

Between 0.100 mm and 0.125 mm

Pad trace width

0.120 mm

Marking of engineering samples

The following figure gives an example of topside marking orientation versus ball A1 identifier

location.

Figure 84. TFBGA100, 8 x 8 x 0.8mm thin fine-pitch ball grid array package
top view example

Product identification(") g

Ball A1
identifier

o

L&y O

AISTM32F
A

H4UEVGHBE

Revision code

Date code

E/

v]

ww

MS40496V1

1. Parts marked as “ES”, “E” or accompanied by an Engineering Sample notification letter, are not yet
qualified and therefore not yet ready to be used in production and any consequences deriving from such
usage will not be at ST charge. In no event, ST will be liable for any customer usage of these engineering
samples in production. ST Quality has to be contacted prior to any decision to use these Engineering
samples to run qualification activity.
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