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Regulator ON/OFF and internal reset ON/OFF availability

Table 4. Regulator ON/OFF and internal reset ON/OFF availability

Package Regulator ON Regulator OFF | Internal reset ON | Internal reset OFF

LQFP100 Yes No
Yes No

LQFP144,
LQFP208
TFBGA100, Yes Yes
LQFP176 Yes Yes PDR_ON set to PDR_ON set to
WLCSP143, BYPASS_REG set | BYPASS REG set Vbp vss
UFBGA176, to Vgg to Vpp
TFBGA216

Real-time clock (RTC), backup SRAM and backup registers

The RTC is an independent BCD timer/counter. It supports the following features:

Calendar with subsecond, seconds, minutes, hours (12 or 24 format), week day, date,
month, year, in BCD (binary-coded decimal) format.

Automatic correction for 28, 29 (leap year), 30, and 31 days of the month.
Two programmable alarms.

On-the-fly correction from 1 to 32767 RTC clock pulses. This can be used to
synchronize it with a master clock.

Reference clock detection: a more precise second source clock (50 or 60 Hz) can be
used to enhance the calendar precision.

Digital calibration circuit with 0.95 ppm resolution, to compensate for quartz crystal
inaccuracy.

Three anti-tamper detection pins with programmable filter.

Timestamp feature which can be used to save the calendar content. This function can
be triggered by an event on the timestamp pin, or by a tamper event, or by a switch to
VBAT mode.

17-bit auto-reload wakeup timer (WUT) for periodic events with programmable
resolution and period.

The RTC and the 32 backup registers are supplied through a switch that takes power either
from the Vpp supply when present or from the Vgur pin.

The backup registers are 32-bit registers used to store 128 bytes of user application data
when VDD power is not present. They are not reset by a system or power reset, or when the
device wakes up from Standby mode.

The RTC clock sources can be:

A 32.768 kHz external crystal (LSE)

An external resonator or oscillator(LSE)

The internal low-power RC oscillator (LSI, with typical frequency of 32 kHz)
The high-speed external clock (HSE) divided by 32.

3
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Pinouts and pin description
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Pinouts and pin description

Figure 11. STM32F74xVx LQFP100 pinout
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2. The above figure shows the package top view.
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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

741227

Table 11. FMC pin definition (continued)

NOR/PSRAM/SR

NOR/PSRAM

Pin name AM Mux NAND16 SDRAM
PE11 D8 DAS8 D8 D8
PE12 D9 DA9 D9 D9
PE13 D10 DA10 D10 D10
PE14 D11 DA11 D11 D11
PE15 D12 DA12 D12 D12
PD8 D13 DA13 D13 D13
PD9 D14 DA14 D14 D14
PD10 D15 DA15 D15 D15
PH8 D16 - - D16
PH9 D17 - - D17
PH10 D18 - - D18
PH11 D19 - - D19
PH12 D20 - - D20
PH13 D21 - - D21
PH14 D22 - - D22
PH15 D23 - - D23

P10 D24 - - D24
PI1 D25 - - D25
P12 D26 - - D26
PI3 D27 - - D27
P16 D28 - - D28
P17 D29 - - D29
P19 D30 - - D30
PI10 D31 - - D31
PD7 NE1 NE1 - -
PG9 NE2 NE2 NCE -
PG10 NE3 NE3 - -
PG11 - - - -
PG12 NE4 NE4 - -
PD3 CLK CLK - -
PD4 NOE NOE NOE -
PD5 NWE NWE NWE -
PD6 NWAIT NWAIT NWAIT -
PB7 NADV NADV - -

DocID027590 Rev 4
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Table 12. STM32F745xx and STM32F746xx alternate function mapping (continued)

AFO | AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 | AF12 | AF13 | AF14 | AF15
SAI2/US
Port TIMBI90/ spi/au | SAZIUS | cantiarT | saziqu FNC/SD
12C1/2/3/ | SPM/2/31| SPI3/ | SARTA/2/ IM12/13/ | ADSPIUO | ETH/
SYS | TIM1Z | TIM3/4S | 1LPTIM | “aicec | aisie | sal | 3uARTs/ | RI4STI8 | 14:quAD | TG2_HS/ |oTG1_Fs | YUCNO | DCMI 1 LCD | SYS
sPDIFRX | 'SPOIFR | spyicp | oTG1_Fs a
ETH_MII_
SPDIFRX TX_EN/E DCMI_D EVEN
PG11 | - - - - - - - INO - - - THRMIL |~ 3 | LCD_B3 | 1507
TX_EN
LPTIM1_| SPI6_MI SPDIFRX | USART6 FMC_NE EVEN
PGI1Z | - - - N1 - ) - N “RTs | LCD_B4 - - 4 - | LCDBT | 1oyt
ETH_MII_
TRACE LPTIM1_ SPI6_SC USART6 TXDO/ET | FMC_A2 EVEN
PortG | PG13 | "'py - - ouT - K - - CTs - - HRMILT| 4 - LCD_RO | royt
XDO
QUADSP ETH MIL_
bois | TRACE | | emmiE ) SPI6_M ) ) usaRTe | J0RDSP ) TXDUET | FMC_A2 | | op go | EVEN
D1 TR oS Tx | -BKZ HRMILT| 5 B0 | rout
— 3 — —
XD1
e1s | - ] ] ] ] ] ] ] USART6 ] ] ] FMC_SD | DCMID | EVEN
CTs NCAS 13 TOUT
EVEN
PHO - - - - - - - - - - - - - - © | Tout
EVEN
PH1 - - - - - - - - - - - - - - © | Tout
or ) ) | e ) ) ) ) | QUADSE | saiz_sc [ETHMIL|FMC.SD| || o Ro | EVEN
N2 B2 KB CRS | CKEO RO | 1oyt
o ) ) ) ) ) ) ) ) | QUADSE | sai_MC [ETHMIL |FMC_SD | | | o gy | EVEN
-BK2_| KB coL NEO R\ Tout
Port H
ora 12C2_SC OTG_HS- EVEN
- - - - C - - - - - s - - - - | Tout
o ] ] ] ] 1262.SD |SPI5 NS | ] ] ] ] ] FMC_SD| ] EVEN
A S NWE TOUT
oHG ] ] ] ] 12C2_SM |sPis_sc| ] ] TIM12_C ] ETH_MII_ | FMC_SD | DCMILD | EVEN
BA K H1 RXD2 | NE1 8 TOUT
oH7 ] ] ] ] 1263_SC | SPIs_MI | ] ] ] ] ETH_MIL_ | FMC_SD | DCMILD | EVEN
L SO RXD3 | CKE1 9 TOUT
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STM32F745xx STM32F746xx

Memory mapping

Table 13. STM32F745xx and STM32F746xx register boundary addresses (continued)

Bus Boundary address Peripheral

0x4008 0000- Ox4FFF FFFF Reserved
0x4004 0000 - 0x4007 FFFF USB OTG HS
0x4002 BCOO0- 0x4003 FFFF Reserved
0x4002 BOOO - 0x4002 BBFF Chrom-ART (DMA2D)
0x4002 9400 - 0x4002 AFFF Reserved
0x4002 9000 - 0x4002 93FF
0x4002 8C00 - 0x4002 8FFF
0x4002 8800 - 0x4002 8BFF ETHERNET MAC
0x4002 8400 - 0x4002 87FF
0x4002 8000 - 0x4002 83FF
0x4002 6800 - 0x4002 7FFF Reserved
0x4002 6400 - 0x4002 67FF DMA2
0x4002 6000 - 0x4002 63FF DMA1
0x4002 5000 - 0X4002 5FFF Reserved
0x4002 4000 - 0x4002 4FFF BKPSRAM

AHB1 0x4002 3C00 - 0x4002 3FFF Flash interface register

0x4002 3800 - 0x4002 3BFF

RCC

0X4002 3400 - 0X4002 37FF Reserved
0x4002 3000 - 0x4002 33FF CRC
0x4002 2C00 - 0x4002 2FFF Reserved
0x4002 2800 - 0x4002 2BFF GPIOK
0x4002 2400 - 0x4002 27FF GPIOJ
0x4002 2000 - 0x4002 23FF GPIOI
0x4002 1C00 - 0x4002 1FFF GPIOH
0x4002 1800 - 0x4002 1BFF GPIOG
0x4002 1400 - 0x4002 17FF GPIOF
0x4002 1000 - 0x4002 13FF GPIOE
0X4002 0CO00 - 0x4002 OFFF GPIOD
0x4002 0800 - 0x4002 OBFF GPIOC
0x4002 0400 - 0x4002 07FF GPIOB
0x4002 0000 - 0x4002 03FF GPIOA

3
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Memory mapping

3

Table 13. STM32F745xx and STM32F746xx register boundary addresses (continued)

Bus Boundary address Peripheral
0x4000 8000- 0x4000 FFFF Reserved
0x4000 7C00 - 0x4000 7FFF UARTS
0x4000 7800 - 0x4000 7BFF UART7
0x4000 7400 - 0x4000 77FF DAC
0x4000 7000 - 0x4000 73FF PWR
0x4000 6C00 - 0x4000 6FFF HDMI-CEC
0x4000 6800 - 0x4000 6BFF CAN2
0x4000 6400 - 0x4000 67FF CAN1
0x4000 6000 - 0x4000 63FF 12C4
0x4000 5C00 - 0x4000 5FFF 12C3
0x4000 5800 - 0x4000 5BFF 12C2
0x4000 5400 - 0x4000 57FF 12C1
0x4000 5000 - 0x4000 53FF UART5
0x4000 4C00 - 0x4000 4FFF UART4
0x4000 4800 - 0x4000 4BFF USART3
0x4000 4400 - 0x4000 47FF USART2
0x4000 4000 - 0x4000 43FF SPDIFRX

APBT 0x4000 3C00 - 0x4000 3FFF SPI3 /1283
0x4000 3800 - 0x4000 3BFF SPI2 /1282
0x4000 3400 - 0x4000 37FF Reserved
0x4000 3000 - 0x4000 33FF IWDG
0x4000 2C00 - 0x4000 2FFF WWDG

0x4000 2800 - 0x4000 2BFF

RTC & BKP Registers

0x4000 2400 - 0x4000 27FF

LPTIM1

0x4000 2000 - 0x4000 23FF TIM14
0x4000 1C00 - 0x4000 1FFF TIM13
0x4000 1800 - 0x4000 1BFF TIM12
0x4000 1400 - 0x4000 17FF TIM7
0x4000 1000 - 0x4000 13FF TIM6
0x4000 0C00 - 0x4000 OFFF TIMS
0x4000 0800 - 0x4000 OBFF TIM4
0x4000 0400 - 0x4000 O7FF TIM3
0x4000 0000 - 0x4000 03FF TIM2
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STM32F745xx STM32F746xx Electrical characteristics

Table 27. Typical and maximum current consumption in Run mode, code with data processing
running from Flash memory on ITCM interface (ART disabled), regulator ON

Max(1)
Symbol | Parameter | Conditions freLk (MHz) Typ Unit
TA= 25 °C | TA=85 °C | TA=105 °C
216 205 237 261 -
200 191 219 241 260
180 176 202 218 232
All peripherals
enabled®®) 168 158 181 196 209
144 130 148 161 172
Supply 25 27 32 43 )
Ibp current in oA
RUN mode 216 130 149 173 -
200 121 138 160 179
180 113 129 145 159
All peripherals
disabled(®) 168 102 116 131 144
144 88 100 112 123

Guaranteed by characterization results.

2. When analog peripheral blocks such as ADCs, DACs, HSE, LSE, HSI, or LS| are ON, an additional power consumption
should be considered.

3. When the ADC is ON (ADON bit set in the ADC_CR2 register), add an additional power consumption of 1.73 mA per ADC
for the analog part.

3
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Electrical characteristics STM32F745xx STM32F746xx

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

Negative induced leakage current is caused by negative injection and positive induced
leakage current by positive injection.

The test results are given in Table 55.

Table 55. I/O current injection susceptibility(")

Functional susceptibility
Symbol Description Negative Positive Unit
injection injection
Injected current on BOOT pin -0 NA
Injected current on NRST pin -0 NA
Ny Injected current on PAO, PCO pins -0 NA mA
Injected current on any other FT pin -5 NA
Injected current on any other pins -5 +5
1. NA = not applicable.
Note: It is recommended to add a Schottky diode (pin to ground) to analog pins which may

potentially inject negative currents.

5.3.17 /0 port characteristics

General input/output characteristics

Unless otherwise specified, the parameters given in Table 56: I/O static characteristics are
derived from tests performed under the conditions summarized in Table 17. All 1/Os are
CMOS and TTL compliant.

Table 56. I/O static characteristics

Symbol Parameter Conditions Min Typ Max Unit

0.35Vpp — 0.04
FT, TTa and NRST /O input (?)

low level voltage 1.7 V<Vpp<3.6 V ) )

0.3Vpp®
ViL 1.75VVpp 3.6 V, — ] ] v
BOOT I/O input low level 40 °C<Tp<105°C 0.4V 40. ()
voltage 1.7 VVpp 3.6 V, e

0 °C<Tp<105°C

3
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Electrical characteristics STM32F745xx STM32F746xx

7. Pull-down resistors are designed with a true resistance in series with a switchable NMOS. This NMOS contribution to the
series resistance is minimum (~10% order).

8. Hysteresis voltage between Schmitt trigger switching levels. Guaranteed by characterization results.

All' I/Os are CMOS and TTL compliant (no software configuration required). Their
characteristics cover more than the strict CMOS-technology or TTL parameters. The
coverage of these requirements for FT 1/Os is shown in Figure 38.

Figure 38. FT I/O input characteristics

VILVIH (V)

2.52

TL requirement

20 VIHmin = 2V

1.92

N
-
3o
o
X

1220 7 oL Area not o
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0.8 S\

. Y\DBS\ 0
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0.55 _
0.51 =o08v

p VDD (V)

1.7 20 24 27 3.3 3.6 MS33746V1

Output driving current

The GPIOs (general purpose input/outputs) can sink or source up to #8 mA, and sink or

source up to 220 mA (with a relaxed Vo /Von) except PC13, PC14, PC15 and PI8 which
can sink or source up to £3mA. When using the PC13 to PC15 and PI8 GPIOs in output

mode, the speed should not exceed 2 MHz with a maximum load of 30 pF.

In the user application, the number of I/O pins which can drive current must be limited to
respect the absolute maximum rating specified in Section 5.2. In particular:

e The sum of the currents sourced by all the I/Os on Vpp plus the maximum Run
consumption of the MCU sourced on Vpp cannot exceed the absolute maximum rating
>lypp (see Table 15).

e  The sum of the currents sunk by all the 1/0Os on Vgg plus the maximum Run

consumption of the MCU sunk on Vgg cannot exceed the absolute maximum rating
Ylygs (see Table 15).

3
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Electrical characteristics STM32F745xx STM32F746xx

5.3.18 NRST pin characteristics

The NRST pin input driver uses CMOS technology. It is connected to a permanent pull-up
resistor, Rpy (see Table 56: I/O static characteristics).

Unless otherwise specified, the parameters given in Table 59 are derived from tests
performed under the ambient temperature and Vpp supply voltage conditions summarized

in Table 17.
Table 59. NRST pin characteristics
Symbol Parameter Conditions Min Typ Max Unit
Rpy Weak pull-up equivalent resistor(!) Vin=Vss 30 40 50 kQ
VF(NRST)(z) NRST Input filtered pulse - - - 100 ns
VnenrsT)?) | NRST Input not filtered pulse Vpp > 2.7V 300 - - ns
TnrsT out | Generated reset pulse duration Internal Reset source 20 - - us

1. The pull-up is designed with a true resistance in series with a switchable PMOS. This PMOS contribution to the series
resistance must be minimum (~10% order).

2. Guaranteed by design.

Figure 40. Recommended NRST pin protection

VDD
External
reset circuit (1)
e e NRST() RPU Internal Reset
K ‘ Fiter |——%
0.1 pF

STM32F

ai14132c

1. The reset network protects the device against parasitic resets.

2. The user must ensure that the level on the NRST pin can go below the V, (yrsT) Mmax level specified in
Table 59. Otherwise the reset is not taken into account by the device.

3
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Electrical characteristics STM32F745xx STM32F746xx

Figure 45. 12-bit buffered /non-buffered DAC

Buffered/Non-buffered DAC

Buffer(1)
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digital o
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converter
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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.

5.3.26 Communications interfaces

I2C interface characteristics

The I°C interface meets the timings requirements of the 1°C-bus specification and user
manual rev. 03 for:

e Standard-mode (Sm): with a bit rate up to 100 kbit/s

e Fast-mode (Fm): with a bit rate up to 400 kbit/s.

e  Fast-mode Plus (Fm+): with a bit rate up to 1Mbit/s.

The I°C timings requirements are guaranteed by design when the 12C peripheral is properly

configured (refer to RM0385 reference manual) and when the 12CCLK frequency is greater
than the minimum shown in the table below:

Table 74. Minimum I2CCLK frequency in all 12C modes

Symbol Parameter Condition Min Unit
Standard-mode 2
Analog Filtre ON 10
DNF=0
Fast-mode
12CCLK Analog Filtre OFF 9
f(I2CCLK) frequency DNF=1 MHz
Analog Filtre ON
DNF=0 225
Fast-mode Plus
Analog Filtre OFF 16
DNF=1

The SDA and SCL 1I/O requirements are met with the following restrictions: the SDA and
SCL I/O pins are not “true” open-drain. When configured as open-drain, the PMOS
connected between the I/O pin and Vpp is disabled, but is still present.

3
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Table 91. Asynchronous non-multiplexed SRAM/PSRAM/NOR write - NWAIT

timings“)
Symbol Parameter Min Max Unit
tW(NE) FMC_NE low time 8THCLK_0'5 8THCLK+1 5
tW(NWE) FMC_NWE low time GTHCLK‘0-5 6THCLK+1
ns
tSU(NWAlT_NE) FMC_NWA'T valid before FMC_NEX hlgh GTHCLK_1 -
FMC_NEXx hold time after FMC_NWAIT

th(NE_NWAIT) | invalid 4TheLk*2 -

1.

Guaranteed by characterization results.

Figure 60. Asynchronous multiplexed PSRAM/NOR read waveforms
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Table 96. Synchronous multiplexed NOR/PSRAM read timings'")

Symbol Parameter Min Max Unit
twcLk) FMC_CLK period 2THek—0.5 -
taycikinexy) | FMC_CLK low to FMC_NEX low (x=0..2) - 2
tacLkH_NexH) | FMC_CLK high to FMC_NEX high (x=0...2) Thelk*0.5 -
tycLke-NabvL) | FMC_CLK low to FMC_NADV low - 1.5
tycLk-NaDVH) | FMC_CLK low to FMC_NADV high 0 -
tycLKL-AV) FMC_CLK low to FMC_Ax valid (x=16...25) - 2
td(CLKH-AIV) FMC_CLK high to FMC_Ax invalid (x=16...25) Thelk -
tayciknoer) | FMC_CLK low to FMC_NOE low - 2 ns
tacLkH-NoEH) | FMC_CLK high to FMC_NOE high TheLk—0.5 -
tycLk-apyy | FMC_CLK low to FMC_AD[15:0] valid - 3
tycLk-apvy | FMC_CLK low to FMC_AD[15:0] invalid 0 -
tu(ADV-CLKH) Eil\élr?_A/D“S:O] valid data before FMC_CLK 15 )
thcLkH-apv) | FMC_A/D[15:0] valid data after FMC_CLK high 1 -
tsuNnwAIT-cLkH) | FMC_NWAIT valid before FMC_CLK high 2 -
thicLkH-NwaiT) | FMC_NWAIT valid after FMC_CLK high 3.5 -

Guaranteed by characterization results.

DocID027590 Rev 4

3




STM32F745xx STM32F746xx

Electrical characteristics

3

Figure 69. NAND controller waveforms for common memory write access
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Table 100. Switching characteristics for NAND Flash read cycles(!

Symbol Parameter Min Max Unit
tw(NoE) FMC_NOE low width 4THek—0.5 4Thelk
tsup-noE) | FMC_D[15-0] valid data before FMC_NOE high 13 -
thnoe-p)y | FMC_D[15-0] valid data after FMC_NOE high 3 - ns
tyaLe-NoE) | FMC_ALE valid before FMC_NOE low - 3Thck—0.5
thnoe-ALE) | FMC_NWE high to FMC_ALE invalid 3Thek—2 -
1. Guaranteed by characterization results.
Table 101. Switching characteristics for NAND Flash write cycles(!)
Symbol Parameter Min Max Unit
tw(NWE) FMC_NWE low width 4THek—0.5 4THeLK
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 3Thek—1 - o
tyD-NWE) FMC_DI[15-0] valid before FMC_NWE high 5Thek=3 -
tyaLenwe) | FMC_ALE valid before FMC_NWE low - 3Thek—0.5
thnwe-aLe) | FMC_NWE high to FMC_ALE invalid 3THeLk—2 -
1. Guaranteed by characterization results.
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Table 105. LPSDR SDRAM write timings(")

Symbol Parameter Min Max Unit
tw(sbcLk) FMC_SDCLK period 2ThoLk-0.5 2TheLkt0.5
tySDCLKL Data) Data output valid time - 4
th(SDCLKL _Data) Data output hold time 0 .
ta(SDCLKL_Add) Address valid time - 35
td(SDCLKL-SDNWE) SDNWE valid time - 05
th(SDCLKL-SDNWE) SDNWE hold time 0 - N
td(SDCLKL- SDNE) Chip select valid time - 05
th(SDCLKL- SDNE) Chip select hold time 0 .
t4(SDCLKL-SDNRAS) SDNRAS valid time - 0.5
th(SDCLKL-SDNRAS) SDNRAS hold time 0 -
t4(SDCLKL-SDNCAS) SDNCAS valid time - 0.5
t4(SDCLKL-SDNCAS) SDNCAS hold time 0 -

1. Guaranteed by characterization results.

Quad-SPI interface characteristics

Unless otherwise specified, the parameters given in Table 106 and Table 107 for Quad-SPI
are derived from tests performed under the ambient temperature, fapg frequency and Vpp
supply voltage conditions summarized in Table 17: General operating conditions, with the
following configuration:

e  Output speed is set to OSPEEDRYy[1:0] = 11

e Capacitive load C = 20 pF

¢  Measurement points are done at CMOS levels: 0.5 x Vpp

Refer to Section 5.3.17: 1/O port characteristics for more details on the input/output alternate
function characteristics.

Table 106. Quad-SPI characteristics in SDR mode("

Symbol Parameter Conditions Min Typ Max Unit
2.7 V<Vpp<3.6 V
CL-2D([)) pF i i 108
Fok1/(CK) Quad-SPI clock MHz
frequency 1.71 V<Vpp<3.6 V 100
CL=15 pF i i
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6.5 LQFP176, 24 x 24 mm low-profile quad flat package

information

Figure 91. LQFP176, 24 x 24 mm, 176-pin low-profile quad flat package outline
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1. Drawing is not to scale.

Table 118. LQFP176, 24 x 24 mm, 176-pin 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 - 1.450 0.0531 - 0.0060
b 0.170 - 0.270 0.0067 - 0.0106
C 0.090 - 0.200 0.0035 - 0.0079
D 23.900 - 24.100 0.9409 - 0.9488
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6.9 Thermal characteristics

The maximum chip-junction temperature, T ; max, in degrees Celsius, may be calculated
using the following equation:

Ty max = Ty max + (Pp max x ©y,)

Where:

e T, maxis the maximum ambient temperature in °C,

e Oy, is the package junction-to-ambient thermal resistance, in ° C/W,

e  Pp max is the sum of P\t max and Pj,o max (Pp max = Pyt max + P;,gmax),

e  Pny7 maxis the product of Ipp and Vpp, expressed in Watts. This is the maximum chip
internal power.

P;,o max represents the maximum power dissipation on output pins where:

Pjo max =X (VoL * o) + Z((Vpp = Vor) * lon),
taking into account the actual Vg / I and Vgy / Ioy of the 1/Os at low and high level in the
application.

Table 124. Package thermal characteristics

Symbol Parameter Value Unit

Thermal resistance junction-ambient

LQFP100 - 14 x 14 mm / 0.5 mm pitch 43
Thermal resistance junction-ambient 57
TFBGA100 - 8 x 8 mm / 0.8 mm pitch

Thermal resistance junction-ambient 31.2
WLCSP143 '

Thermal resistance junction-ambient 40

LQFP144 - 20 x 20 mm / 0.5 mm pitch
A °CIW
Thermal resistance junction-ambient

LQFP176 - 24 x 24 mm / 0.5 mm pitch 38
Thermal resistance junction-ambient 19
LQFP208 - 28 x 28 mm / 0.5 mm pitch

Thermal resistance junction-ambient 39
UFBGA176 - 10 x 10 mm / 0.5 mm pitch

Thermal resistance junction-ambient 29

TFBGA216 - 13 x 13 mm / 0.8 mm pitch

Reference document

JESDS51-2 Integrated Circuits Thermal Test Method Environment Conditions - Natural
Convection (Still Air). Available from www.jedec.org.
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