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Description

STM32H753xI

Table 2. STM32H753xI features and peripheral counts (continued)

Peripherals STM32H STM32H | STM32H | STM32H | STM32H | STM32H
P 753VI 75321 753Al 753l 753BI 753XI
Ambient temperatures: —40 up to +85 °C(4)
Operating temperatures
Junction temperature: —40 to + 125 °C
LQFP176
LQFP100 UFBGA TFBGA
Package TFBGA1000) LQFP144 169 11J;:65+C;,g LQFP208 240425

1. 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.

2. Since the LQFP100 package does not feature the PDR_ON pin (tied internally to Vpp), the minimum Vpp value for this

package is 1.71 V.

3. Vpp/Vppa can drop down to 1.62 V by using an external power supervisor (see Section 3.5.2: Power supply supervisor)
and connecting PDR_ON pin to Vgg. Otherwise the supply voltage must stay above 1.71 V with the embedded power

voltage detector enabled.

4. The product junction temperature must be kept within the —40 to +125 °C temperature range.

This package is under development. Please contact STMicroelectronics for details.
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STM32H753xlI Functional overview

3.15

3.16

3.17

3

Flexible memory controller (FMC)

The FMC controller main features are the following:
e Interface with static-memory mapped devices including:
—  Static random access memory (SRAM)
— NOR Flash memory/OneNAND Flash memory
—  PSRAM (4 memory banks)
— NAND Flash memory with ECC hardware to check up to 8 Kbytes of data
e Interface with synchronous DRAM (SDRAM/Mobile LPSDR SDRAM) memories
e  8-,16-,32-bit data bus width
¢ Independent Chip Select control for each memory bank
e Independent configuration for each memory bank
e  Write FIFO
e Read FIFO for SDRAM controller

e  The maximum FMC_CLK/FMC_SDCLK frequency for synchronous accesses is the
FMC kernel clock divided by 2.

Quad-SPI memory interface (QUADSPI)

All devices embed a Quad-SPI memory interface, which is a specialized communication
interface targeting Single, Dual or Quad-SPI Flash memories. It supports both single and
double datarate operations.

It can operate in any of the following modes:

e Direct mode through registers

e External Flash status register polling mode

e  Memory mapped mode.

Up to 256 Mbytes of external Flash memory can be mapped, and 8-, 16- and 32-bit data
accesses are supported as well as code execution.

The opcode and the frame format are fully programmable.

Analog-to-digital converters (ADCs)

The STM32H753xI devices embed three analog-to-digital converters, which resolution can
be configured to 16, 14, 12, 10 or 8 bits. The sampling rates are respectively 3.6 MSPS,
4 MSPS, 4.5 MSPS, 5 MSPS and 6 MSPS when the ADC frequency (fapc) is 36 MHz.

Each ADC shares up to 20 external channels, performing conversions in the Single-shot or
Scan mode. In Scan mode, automatic conversion is performed on a selected group of
analog inputs.

Additional logic functions embedded in the ADC interface allow:

e  Simultaneous sample and hold

e Interleaved sample and hold

The ADC can be served by the DMA controller, thus allowing to automatically transfer ADC
converted values to a destination location without any software action.

DS12117 Rev 5 29/232
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3.33
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All USART have a clock domain independent from the CPU clock, allowing the USARTX to
wake up the MCU from Stop mode.The wakeup from Stop mode is programmable and can
be done on:

Start bit detection

e Any received data frame

e A specific programmed data frame

e  Specific TXFIFO/RXFIFO status when FIFO mode is enabled.

All USART interfaces can be served by the DMA controller.

Table 6. USART features
USART modes/features(" USART1/2/3/6 UART4/5/7/8

>
X

Hardware flow control for modem

Continuous communication using DMA

Multiprocessor communication

Synchronous mode (Master/Slave)

Smartcard mode

Single-wire Half-duplex communication
IrDA SIR ENDEC block
LIN mode

Dual clock domain and wakeup from low power mode

Receiver timeout interrupt

Modbus communication

Auto baud rate detection

XXX X| X[ X[ X[ X]|X| X|X|X

X X[ X| X| X|X|X]| X

Driver Enable
USART data length 7, 8 and 9 bits
Tx/Rx FIFO
Tx/Rx FIFO size 16

x
x

1. X = supported.

Low-power universal asynchronous receiver transmitter
(LPUART)

The device embeds one Low-Power UART (LPUART1). The LPUART supports
asynchronous serial communication with minimum power consumption. It supports half
duplex single wire communication and modem operations (CTS/RTS). It allows
multiprocessor communication.

The LPUARTs embed a Transmit FIFO (TXFIFO) and a Receive FIFO (RXFIFO). FIFO
mode is enabled by software and is disabled by default.

3
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Pin descriptions

Table 8. STM32H753xI pin/ball definition (continued)

Pin/ball name

LQFP100
TFBGA100
LQFP144

UFBGA169

UFBGA176+25

LQFP176

LQFP208

TFBGA240 +25

Pin name
(function
after
reset)

Pin type

1/0 structure

Notes

Alternate functions

Additional
functions

45

48

PH4

110

FT_fa

12C2_SCL, LCD_G5,
OTG_HS_ULPI_NXT,
LCD_G4, EVENTOUT

ADC3_INN14,
ADC3_INP15

L3

J4

46

49

P4

PH5

110

FT_fa

|2C2_SDA, SPI5_NSS,
FMC_SDNWE,
EVENTOUT

ADC3_INN15,
ADC3_INP16

25 | K2 | 37

N3

R2

47

50

u2

PA3

110

FT
ha

TIM2_CH4, TIM5_CH4,
LPTIM5_OUT,
TIM15_CH2,
USART2_RX, LCD_B2,
OTG_HS_ULPI_DO,
ETH_MIl_COL, LCD_BS5,
EVENTOUT

ADC12_INP15

G2

K6

51

VSS

L4

48

VSS

27 - 39

K4

49

52

VDD

28 | G3 | 40

H6

N4

50

53

u3

PA4

110

TT a

TIM5_ETR,
SPI1_NSS/1281_WS,
SPI3_NSS/12S3_WS,

USART2_CK, SPI6_NSS,

OTG_HS_SOF,
DCMI_HSYNC,
LCD_VSYNC,
EVENTOUT

ADC12_INP18,
DAC1_OUT1

29 | H3 | #1

L4

P4

51

54

T3

PA5

110

TT
ha

TIM2_CH1/TIM2_ETR,
TIM8_CH1N,
SPI1_SCK/I2S1_CK,
SPI6_SCK,
OTG_HS_ULPI_CK,
LCD_R4, EVENTOUT

ADC12_INN18,
ADC12_INP19,
DAC1_OUT2

30 | J3 42

K5

P3

52

55

R3

PAG

110

FT_a

TIM1_BKIN, TIM3_CH1,
TIM8_BKIN,
SPI1_MISO/I2S1_SDI,
SPI6_MISO, TIM13_CH1,
TIM8_BKIN_COMP12,
MDIOS_MDC,
TIM1_BKIN_COMP12,
DCMI_PIXCLK, LCD_G2,
EVENTOUT

ADC12_INP3

3
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Table 8. STM32H753xI pin/ball definition (continued)

Pin/ball name

Pin name
(function
after
reset)

Additional

Alternate functions R
functions

LQFP100
TFBGA100
LQFP144
UFBGA169
UFBGA176+25
LQFP176
LQFP208
TFBGA240 +25
Pin type
1/0 structure
Notes

TIM5_ETR, 12C3_SDA,
FT_fh FMC_D16,
- |- - - |m12| 85 | 98 | T13 PH8 /0 - | DCMI_HSYNG, LD, R2, -

EVENTOUT

o)

- - - - | F8 | - - | M15 | vss S - - - -

- - - L13 - - - M13 VDD S - - - -

TIM12_CH2,
12C3_SMBA, FMC_D17,
- - - - | m13| 86 | 99 | R13 PH9 Vo | FT_n | - | 0wl bo. LoD, R3, -

EVENTOUT

TIM5_CH1, 12C4_SMBA,
- - | k9 | L13 | 87 | 100 | P13 | PH10 | VO |FT_h|-| FMC_D18, DCMI_D1, -
LCD_R4, EVENTOUT

TIM5_CH2, 12C4_SCL,
S - |L10|L12 | 88 | 101 | P14 | PH11 /0 |FT_fh| - | FMC_D19, DCMI_D2, -
LCD_RS5, EVENTOUT

TIM5_CH3, 12C4_SDA,
-] - - | K10 | K12 | 89 | 102 | R14 | PH12 | /O |FT_fn| - | FMC_D20, DCMI_D3, -
LCD_R6, EVENTOUT

- - - - H12 | 90 - N16 VSS S - - - -

- - - N11 | J12 | 91 | 103 | P17 VDD S - - - -

TIM1_BKIN, 12C2_SMBA,
SPI2_NSS/1252_WS,
DFSDM_DATINT,
USART3_CK,
FDCAN2_RX,
OTG_HS_ULPI_D5,
ETH_MIIl_TXDO/ETH_RM
II_TXDO, OTG_HS_ID,
TIM1_BKIN_COMP12,
UART5_RX, EVENTOUT

51 | K8 | 78 | N12 | P12 | 92 | 104 | T14 PB12 /O | FT_u | -

TIM1_CHAN,
LPTIM2_OUT,
SPI2_SCK/I12S2_CK,
DFSDM_CKIN{,
USART3_CTS_NSS, OTG_HS_
FDCAN2_TX, VBUS
OTG_HS_ULPI_D8,
ETH_MII_TXD1/ETH_RM
II_TXD1, UART5_TX,
EVENTOUT

52 | J8 74 | L11 | P13 | 93 | 105 | U14 PB13 /O | FT_u | -

3
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Electrical characteristics

6.3.8

3

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 1/O.

The external clock signal has to respect the Table 59: I/O static characteristics. However,
the recommended clock input waveform is shown in Figure 17.

Table 41. High-speed external user clock characteristics(?)

Symbol Parameter Min Typ Max Unit
fHSE ext User external clock source frequency 4 25 50 MHz
OSC_IN amplitude 0.7v - \Y
(VHseH ™~ VHsEL) - P bb bb \Y
VDC OSC_IN input voltage VSS - O'3VSS
twnse) OSC_IN high or low time 7 - - ns

1. Guaranteed by design.

Figure 17. High-speed external clock source AC timing diagram

1 1 | >
t t
e———THsE———>
External fHSE_ext I
clock source C_IN
Hplgligh = STM32

ai17528b
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Electrical characteristics STM32H753xI

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,
executing EEMBC code, is running. This emission test is compliant with SAE IEC61967-2
standard which specifies the test board and the pin loading.

Table 55. EMI characteristics

Max vs.
Symbol | Parameter Conditions Monitored [fusefferul | ypit
frequency band
8/400 MHz
0.1 to 30 MHz 6
30 to 130 MHz 5 dBLY
Vpp =3.6V, Ty =25 °C, UFBGA240 package, M
Semi | Peak level conforming to IEC61967-2 130 MHz to 1 GHz 13
1 GHz to 2 GHz 7
EMI Level 25 -
6.3.13 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) are applied to the pins of each
sample according to each pin combination. This test conforms to the ANSI/ESDA/JEDEC
JS-001 and ANSI/ESDA/JEDEC JS-002 standards.
Table 56. ESD absolute maximum ratings
Symbol Ratings Conditions Packages Class Mamm(t:;n Unit
value
Electrostatic discharge Ta =+25 °C conforming to
VEsp(HBMm) | voltage (human body ANSI/ESDA/JEDEC JS- All 1C 1000
model) 001 v
Electrostatic discharge Ta =+25 °C conforming to
VEesp(cbm) | voltage (charge device ANSI/ESDA/JEDEC JS- All C1 250
model) 002

1.

130/232

Guaranteed by characterization results.

3
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STM32H753xlI Electrical characteristics

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 JESD78 IC latchup standard.

Table 57. Electrical sensitivities

Symbol Parameter Conditions Class
LU Static latchup class Ta = +25 °C conforming to JESD78 Il level A
6.3.14 I/0 current injection characteristics
As a general rule, a current injection to the 1/O pins, due to external voltage below Vgg or
above Vpp (for standard, 3.3 V-capable I/O pins) should be avoided during the normal
product operation. However, in order to give an indication of the robustness of the
microcontroller in cases when an abnormal injection accidentally happens, susceptibility
tests are performed on a sample basis during the 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.
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 yA/+0 YA range), or other functional failure (for example reset, oscillator frequency
deviation).
The following tables are the compilation of the SIC1/SIC2 and functional ESD results.
Negative induced A negative induced leakage current is caused by negative injection and
positive induced leakage current by positive injection.
Table 58. 1/0 current injection susceptibility“)
Functional susceptibility
Symbol Description Negative Positive Unit
injection injection
PA7, PC5, PG1, PB14, PJ7, PA11, PA12, PA13, PA14, PA15, 5 0
PJ12, PB4
| PA2, PH2, PH3, PES, PA6, PA7, PC4, PE7, PE10, PE11 0 NA A
m
") Tpa0, PA_C, PA1, PA1_C, PC2, PC2_C, PC3, PC3_C, PA4, o .
PA5, PH4, PH5, BOOTO
All other 1/Os 5 NA
1. Guaranteed by characterization.
1S7 DS12117 Rev 5 131/232
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Output buffer timing characteristics (HSLV option disabled)

The HSLV bit of SYSCFG_CCCSR register can be used to optimize the 1/0 speed when the
product voltage is below 2.5 V.

Table 61. Output timing characteristics (HSLV OFF)(")

Speed | Symbol Parameter conditions Min Max Unit
C=50 pF, 2.7 V£ Vpp<3.6 V - 12
C=50 pF, 1.62 V<Vpp<2.7 V - 3
C=30 pF, 2.7 V<Vpp<3.6 V - 12
Fmax(z) Maximum frequency MHz
C=30 pF, 1.62 V=Vpp<2.7 V - 3
C=10 pF, 2.7 V<Vpp<3.6 V - 16
00 C=10 pF, 1.62 V£Vpp<2.7 V - 4
C=50 pF, 2.7 V£ Vpp<3.6 V - 16.6
C=50 pF, 1.62 V<Vpp<2.7 V - 33.3
Output high to low level C=30 pF, 2.7 V<Vpp<3.6 V - 13.3
t/t{3) | fall time and output low ns
to high level rise time C=30 pF, 1.62 VsVpps2.7V - 25
C=10 pF, 2.7 V<Vpp<3.6 V - 10
C=10 pF, 1.62 V£Vpp<2.7 V - 20
C=50 pF, 2.7 V£ Vpp<3.6 V - 60
C=50 pF, 1.62 V<Vpp<2.7 V - 15
C=30 pF, 2.7 V=Vpp<3.6 V - 80
Fmax(z) Maximum frequency MHz
C=30 pF, 1.62 V=Vpp<2.7 V - 15
C=10 pF, 2.7 V<Vpp<3.6 V - 110
o1 C=10 pF, 1.62 V£Vpp<2.7 V - 20
C=50 pF, 2.7 V£ Vpp<3.6 V - 52
C=50 pF, 1.62 V<Vpp<2.7 V - 10
Output high to low level C=30 pF, 2.7 V<Vpp<3.6 V - 4.2
t/t{3) | fall time and output low ns
to high level rise time C=30 pF, 1.62 V=Vpps2.7 V - 7.5
C=10 pF, 2.7 V<Vpp<3.6 V - 2.8
C=10 pF, 1.62 V£Vpp<2.7 V - 52
Kys DS12117 Rev 5 135/232
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Figure 30. Synchronous non-multiplexed PSRAM write timings
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Table 75. Synchronous non-multiplexed PSRAM write timings“)

Symbol Parameter Min Max Unit
tcLk) FMC_CLK period 2Tme_ker ck = 1 -
tacLki-Next) | FMC_CLK low to FMC_NEXx low (x=0..2) - 2
tcLkH-NExH) | FMC_CLK high to FMC_NEX high (x=0...2) Time_ker ck + 0.5 -
tycLkL-NaDvL) | FMC_CLK low to FMC_NADYV low - 0.5
tycLkL-NADVH) | FMC_CLK low to FMC_NADV high 0 -
tacLkL-Av) FMC_CLK low to FMC_Ax valid (x=16...25) - 2
tycLkr-arvy | FMC_CLK high to FMC_Ax invalid (x=16...25) Ttmc_ker_ck - -
tycikinwer) | FMC_CLK low to FMC_NWE low - 1.5
ta(cLkH-NweH) | FMC_CLK high to FMC_NWE high Ttmc_ker_ck+ 1 -
tycLkL-Data) | FMC_D[15:0] valid data after FMC_CLK low - 3.5
tycLkL-nBLy) | FMC_CLK low to FMC_NBL low - 2
ta(cLkr-NBLH) | FMC_CLK high to FMC_NBL high Time_ker ck+ 1 -
tsunwAIT-cLkH) | FMC_NWAIT valid before FMC_CLK high 2 -
th(cLkH-NwAIT) | FMC_NWAIT valid after FMC_CLK high 2 -

1. Guaranteed by characterization results.

152/232

DS12117 Rev 5

3




STM32H753xlI Electrical characteristics

Figure 34. NAND controller waveforms for common memory write access
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Table 76. Switching characteristics for NAND Flash read cycles(")

Symbol Parameter Min Max Unit
tw(NOE) FMC_NOE low width 4Ttmc ker ck = 0-5 | 4Timc ker ck + 0.5
tsup-noE) | FMC_D[15-0] valid data before FMC_NOE high 8 -
thnoe-py | FMC_D[15-0] valid data after FMC_NOE high 0 - ns
tyaLe-NoE) | FMC_ALE valid before FMC_NOE low - 3Time_ker ck * 1
th(NoE-aLE) | FMC_NWE high to FMC_ALE invalid 4Ttme ker ck ~ 2 -

1. Guaranteed by characterization results.

Table 77. Switching characteristics for NAND Flash write cycles(!)

Symbol Parameter Min Max Unit
tw(NWE) FMC_NWE low width 4Ttme ker ck = 0-5 | 4Timc ker ck + 0.5
ty(NWE-D) FMC_NWE low to FMC_D[15-0] valid 0 -
th(NWE-D) FMC_NWE high to FMC_D[15-0] invalid 2Tfmc_ker_ck ~ 0.5 - -
td(D-NWE) FMC_DI[15-0] valid before FMC_NWE high 5Tfmc_ker ck = 1 -
tyaLe-nwe) | FMC_ALE valid before FMC_NWE low - 3Timc_ker ck ¥ 0.5
thnwe-aLE) | FMC_NWE high to FMC_ALE invalid 2Tfme ker ck = 1 -

1. Guaranteed by characterization results.
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Table 83. Quad SPI characteristics in DDR mode!"

Symbol Parameter Conditions Min Typ Max Unit
2.7 V<Vpp<3.6 V
'bb - - 100
£ Quad-SPI clock CL=20 pF -
ck1/(CK) frequency 1.62 V<Vpp<3.6 V
- - 100
CL=15 pF
twckH) | Quad-SPI clock high and ) tcky2 - 0.5 - t(cky/2
tSF(lN)f tSf(lN) Data input setup time - 2 - -
thr(IN)1 thf(lN) Data input hold time - 2 - -
DHHC=0 - 3.5 4 ns
tur(ouT), o
Data output valid time DHHC=1
biouT) Prose1. 2 - tcky/4+3.5 | tcryd+a
DHHC=0 3 - -
thr(ouT). Data output hold time DHHC=1
thiouT) Pros=1 2 tcky/4+3 - .
1. Guaranteed by characterization results.
y
Figure 37. Quad-SPI timing diagram - SDR mode
ticx) ‘ tck) tuckry) | tweky trer)
i y o " i
Clock ‘
itvour) thouT)
“— |
Data output  —————————————{( DO D1 X D2 )—ﬁ—
ts(lNz thany
Data input ( DO DA1 D2 )—g—
MSv36878V1

Figure 38. Quad-SPI timing diagram - DDR mode

trcx) texy twickh) tw(ck) trck)
Clock ‘ \.I
itvioury  thioum) twour)  thyour)
— — — —
Dataoutpt —— " po p1 | D2 D3 D4 ) D5 }—s
tstany thiny tsrany the(ing
Data input —{ po ) b1 ) b2 ) D3 [ D4 D5 b=
MSv36879V1
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Table 97. DFSDM measured timing 1.62-3.6 V(") (continued)
Symbol Parameter Conditions Min Typ Max Unit
SPI mode (SITP[1:0]=0,1),
twh(CKIN) Input clock high External clock mode ) )
tucxiny | and low time (SPICKSEL[1:0j=0), | TCKIN2-0.5 | Texn/2
1.62<Vpp<3.6V
SPI mode (SITP[1:0]=0,1),
¢ Data input setup External clock mode 4 ) )
su time (SPICKSEL[1:0]=0),
1.62<Vpp<3.6V
ns
SPI mode (SITP[1:0]=0,1),
¢ Data input hold External clock mode 05 ) )
h time (SPICKSEL[1:0]=0), ’
1.62<Vpp<3.6V
Manchester mode
Manchester data (SITP[1:0]=2,3), (CKOUTDIV+1) (2*CKOUTDIV)
TmManchester | Period (recovered Internal clock mode < T - “T
clock period) (SPICKSEL[1:0]%0), DFSDMCLK DFSDMCLK
1.62<Vpp<3.6V

1. Guaranteed by characterization results.
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6.3.31

3

Timer characteristics

The parameters given in Table 100 are guaranteed by design.

Refer to Section 6.3.15: I/O port characteristics for details on the input/output alternate
function characteristics (output compare, input capture, external clock, PWM output).

Table 100. TIMx characteristics(!(?)

Symbol Parameter Conditions(® Min Max Unit

AHB/APBXx prescaler=1

or2 or 4, frimMxcLK = 1 - trimxcLk
200 MHz
tres(riv) | Timer resolution time AHB/APB
X
prescaler>4, frxcLk = 1 - trimxcLk
100 MHz

Timer external clock

fext 0 fimxck/2 | MHz
frequency on CH1to CH4 | ¢~ =200 MHz
Restim Timer resolution - 16/32 bit
t Maximum possible count ) ) 65536 x t
MAX_COUNT | yith 32-bit counter 65536 TIMXCLK

TIMx is used as a general term to refer to the TIM1 to TIM17 timers.

2. Guaranteed by design.

The maximum timer frequency on APB1 or APB2 is up to 200 MHz, by setting the TIMPRE bit in the
RCC_CFGR register, if APBx prescaler is 1 or 2 or 4, then TIMXCLK = rcc_hclk1, otherwise TIMxCLK = 4x

Frcc_pclk><_d2-
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Figure 49. SPI timing diagram - slave mode and CPHA = 1(1

NSS input \ /i

§ e E—

—tounssyT¢® e—tysorHy ™ ‘

| —trscr®T*—thnssy ™

CPOL=0 L N N | 1

SCK input

—tysoy—e —thsoy™

‘ —tisck® < —tissop—e

—ta(so)'»?—r‘ __tW(SCKL)_>

o\ N\ /TN S
CPOL=1 § 3 /

MISO output 4<:>< First bit ouT >< Next bits OUT >< Last bit OUT >—

sy )'V; -ty

MOSI input >< First bit IN >< Next bits IN >< Last bit IN ><

MSv41659V1
1. Measurement points are done at 0.5Vpp and with external C|_ = 30 pF.
Figure 50. SPI timing diagram - master mode(!)
High
NSS input
i+ fg(sCK—*>
2 [cPHA=0 '/, \ / \ / \
= | cpoL=0 f\ ) ! M = ot
2| crraso N : ! ' "
O — n \ 1 ' 1
@ [ GPOL=1 —\_/_\_/_ ) |
) A : |
| 1 1
i | | | i
2 [cPHA=1 X : ! %
5| cPOL=0 ' ! o [ .
@] ! | ! 1
x [ CPHA=1 " \ | ! "
3| croL=1 ' ! - ! f
EEA i
1 ! t 1
v bw(SCKH) ! i i trsck
tSU(MI) \ ': tW(SCKL) | : : T tf((SCKg
MISO 1 ! - ]
NPUT X ' wsen: BIteIN 1 X Lsen X
1 1 ! -
r—— th(m)—> :
MOSI . W
oUTRUT X mseout 1 X BiTiour | X tssoutr X
ty(MO) +e—1 th(MO) +e—
ai14136¢
1. Measurement points are done at 0.5Vpp and with external C; = 30 pF.
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Package information

Table 119. LQFP144 - 144-pin, 20 x 20 mm low-profile quad flat package

mechanical data

millimeters inches(!)
Symbol
Min Typ Max Min Typ Max

A - - 1.600 - - 0.0630
A1 0.050 - 0.150 0.0020 - 0.0059
A2 1.350 1.400 1.450 0.0531 0.0551 0.0571

b 0.170 0.220 0.270 0.0067 0.0087 0.0106

0.090 - 0.200 0.0035 - 0.0079

D 21.800 22.000 22.200 0.8583 0.8661 0.8740
D1 19.800 20.000 20.200 0.7795 0.7874 0.7953
D3 - 17.500 - - 0.6890 -

E 21.800 22.000 22.200 0.8583 0.8661 0.8740
E1 19.800 20.000 20.200 0.7795 0.7874 0.7953
E3 - 17.500 - - 0.6890 -

e - 0.500 - - 0.0197 -

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

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

1. Values in inches are converted from mm and rounded to 4 decimal digits.
DS12117 Rev 5 209/232
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3

Figure 78. LQFP208 - 208-pin, 28 x 28 mm low-profile quad flat package

recommended footprint

208 157

1 =156 §
= = o
= =
~ o S =
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Al I — =
505 =105
JUNGHCnOCnntuounoNRUD uCuntupouoNRURoUnCURG0CE ~f —e—0-.
10 1.2
25.8
I 1
30.7
UH_FP_V2
1. Dimensions are expressed in millimeters.
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Device marking for LQFP208

The following figure gives an example of topside marking versus pin 1 position identifier

location.

Other optional marking or inset/upset marks, which depend on supply chain operations, are

not indicated below.

Figure 79. LQFP208 marking example (package top view)

Product identification(1)

Pin 1 identifier

@

1S7; O R
\‘ESBEH?SBBITI:.

Yl WW

Date code

— Revision code

MSv46111V2

1. Parts marked as “ES”, “E” or accompanied by an Engineering Sample notification letter, are not yet
qualified and therefore not approved for use in production. ST is not responsible for any consequences
resulting from such use. In no event will ST be liable for the customer using any of these engineering
samples in production. ST’s Quality department must be contacted prior to any decision to use these
engineering samples to run a qualification activity.
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7.8 TFBGA240+25 package information

Figure 83. TFBGA - 240+25 ball, 14x14 mm, 0.8 mm pitch, fine pitch ball grid array
package outline
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1. Dimensions are expressed in millimeters.
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