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STM32F427xx STM32F429xx Functional overview

Note:

3

In regulator OFF mode, the following features are no more supported:

PAQ cannot be used as a GPIO pin since it allows to reset a part of the V45 logic power
domain which is not reset by the NRST pin.

As long as PAO is kept low, the debug mode cannot be used under power-on reset. As
a consequence, PAO and NRST pins must be managed separately if the debug
connection under reset or pre-reset is required.

The over-drive and under-drive modes are not available.
The Standby mode is not available.

Figure 8. Regulator OFF

V12 External Vcap 12 power

| Supp|y supervisor Appllcatlon reset
Ext. reset controller active| signal (optional)

when VCAP_1/2 < Min Vy,

PAO
Voo

BYPASS_REG

Veap_1

Vear 2

ai18498V3

The following conditions must be respected:

Vpp should always be higher than Vcap 4 and Vcap 5 to avoid current injection
between power domains.

If the time for Voap 4 @and Vepp 2 to reach V4o minimum value is faster than the time for
Vpp to reach 1.7 V, then PAO should be kept low to cover both conditions: until Veap 1
and Vcap o reach Vi minimum value and until Vpp reaches 1.7 V (see Figure 9).

Otherwise, if the time for Vcap 1 @and Vgap o to reach V4, minimum value is slower
than the time for Vpp to reach 1.7 V, then PAO could be asserted low externally (see
Figure 10).

If Vcap 4 @nd Veap 2 go below Vi, minimum value and Vpp is higher than 1.7 V, then a
reset must be asserted on PAO pin.

The minimum value of V1, depends on the maximum frequency targeted in the application
(see Table 17: General operating conditions).
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3.18.3

3.19

3

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 Yes
WLCSP143, Yes PDR_ON
LQFP176, Yes Yes PDR_ON set to connected to an
UFBGA169, BYPASS_REG set | BYPASS_REG set Voo external power
UFBGA176, to Vgg to Vpp supply supervisor
TFBGA216

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

The backup domain includes:

e  The real-time clock (RTC)
e 4 Kbytes of backup SRAM
e 20 backup registers

The real-time clock (RTC) is an independent BCD timer/counter. Dedicated registers contain
the second, minute, hour (in 12/24 hour), week day, date, month, year, in BCD (binary-
coded decimal) format. Correction for 28, 29 (leap year), 30, and 31 day of the month are
performed automatically. The RTC provides a programmable alarm and programmable
periodic interrupts with wakeup from Stop and Standby modes. The sub-seconds value is
also available in binary format.

It is clocked by a 32.768 kHz external crystal, resonator or oscillator, the internal low-power
RC oscillator or the high-speed external clock divided by 128. The internal low-speed RC
has a typical frequency of 32 kHz. The RTC can be calibrated using an external 512 Hz
output to compensate for any natural quartz deviation.

Two alarm registers are used to generate an alarm at a specific time and calendar fields can
be independently masked for alarm comparison. To generate a periodic interrupt, a 16-bit
programmable binary auto-reload downcounter with programmable resolution is available
and allows automatic wakeup and periodic alarms from every 120 ps to every 36 hours.

A 20-bit prescaler is used for the time base clock. It is by default configured to generate a
time base of 1 second from a clock at 32.768 kHz.

The 4-Kbyte backup SRAM is an EEPROM-like memory area. It can be used to store data
which need to be retained in VBAT and standby mode. This memory area is disabled by
default to minimize power consumption (see Section 3.20: Low-power modes). It can be
enabled by software.

The backup registers are 32-bit registers used to store 80 bytes of user application data
when Vpp power is not present. Backup registers are not reset by a system, a power reset,
or when the device wakes up from the Standby mode (see Section 3.20: Low-power
modes).
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Pinouts and pin description

STM32F427xx STM32F429xx

Table 9. Legend/abbreviations used in the pinout table

Name Abbreviation Definition
. Unless otherwise specified in brackets below the pin name, the pin function during and after
Pin name ; .
reset is the same as the actual pin name
S Supply pin
Pin type I Input only pin
I/0 Input / output pin
FT 5V tolerant I/0
TTa 3.3 V tolerant I/O directly connected to ADC
I/O structure
B Dedicated BOOTO pin
RST Bidirectional reset pin with weak pull-up resistor
Notes Unless otherwise specified by a note, all I/Os are set as floating inputs during and after reset
Alterr_wate Functions selected through GPIOx_AFR registers
functions
Addltl'onal Functions directly selected/enabled through peripheral registers
functions
Table 10. STM32F427xx and STM32F429xx pin and ball definitions
Pin number
g
© oo Pin name g | g
(=23 © o o n ags
ﬂ‘ -
e |3 < = c| 3|8 o | (function after = g 2| Alternate functions Addltl_onal
- | = < < - | o | N < 1 cla |9 functions
[T - N o |2 |o & |3 reset)(!) = z
L | T O | oo
|| @ lgc|a|lc| D d
i | = = 23 |2 E =
TRACECLK,
SPI4_SCK,
1 1 B2 | A2 1 | D8 | 1 A3 PE2 I/IO| FT | - SAIM_MCLK_A, -
ETH_MII_TXD3,
FMC_A23, EVENTOUT
TRACEDO,
2 2 | C1 | A 2 |C10| 2 | A2 PE3 I/O| FT | - | SAIM_SD_B,FMC_A19, -
EVENTOUT
TRACED1, SPI4_NSS,
SAI1_FS_A, FMC_A20,
3 3 | C2| B1 3 |B11] 3 | A1 PE4 /O | FT | - DCMI_D4, LCD_BO, -
EVENTOUT
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Pinouts and pin description STM32F427xx STM32F429xx

Table 10. STM32F427xx and STM32F429xx pin and ball definitions (continued)

Pin number
o
Pin name g | 2
(o2} o (3] o o [¢] N o
ﬂ' -

§ I s = E E § o | (function after 2 § % Alternate functions lf\ddltl_onal

a el < S |la|l%|a|g reset)(!) £l @ |2 unctions

L | Q|9 | L | O & o

g|og| @ | @ |g|8|c|@ =

4 | a L = 2|5 |- = -

49 | 71 | N9 | M10| 81 | N2 | 92 | L11 Veap 1 S| - |- - -

- - - - - | H2 |93 | K9 Vgs S| - |- - -

50 | 72 | F8 | N10| 82 | J6 | 94 | L10 Vbb S| - |- - -
- - - - - - | 95| M14 PJ5 /0| - | - | LCD_R6, EVENTOUT -
12C2_SMBA,
SPI5_SCK,
TIM12_CHT1,
- - | N10 | M11 | 83 - |96 | P13 PH6 I/O| FT | - ETH._MIi_ RXD2, -
FMC_SDNE1,
DCMI_D8, EVENTOUT
I2C3_SCL,SPI5_MISO,
ETH_MII_RXD3,

- - |M10| N12 | 84 - | 97 | N13 PH7 I/O| FT | - FMC_SDCKET, -
DCMI_D9, EVENTOUT
12C3_SDA, FMC_D16,

- - | L10 | M12 | 85 - |98 | P14 PH8 /O | FT | - DCMI_HSYNC, -
LCD_R2, EVENTOUT

[2C3_SMBA,
TIM12_CH2,

- - | K10 | M13 | 86 - 199 | N14 PH9 I/O| FT | - EMC_D17, DCMI_DO, -
LCD_R3, EVENTOUT
TIM5_CH1, FMC_D18,

- - N11 | L13 | 87 - 100 | P15 PH10 /1O | FT | - DCMI_D1, LCD_R4, -

EVENTOUT
TIM5_CH2, FMC_D19,
- - |M11| L12 | 88 - |[101| N15 PH11 IIO| FT | - DCMI_D2, LCD_RS, -
EVENTOUT
TIM5_CH3, FMC_D20,
- - | L11| K12 | 89 - [102| M15 PH12 I/O| FT | - DCMI_D3, LCD_RS, -
EVENTOUT
- - E7 | H12 | 90 - - | K10 Vss S| - |- - -
- - H8 | J12 | 91 - 103 ] K11 Vbp S| - |- - -
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Table 12. STM32F427xx and STM32F429xx alternate function mapping (continued)

AFO AF1 AF2 AF3 | AF4 | AF5 | AFe AF7 AF8 AF9 AF10 AF11 AF12 AF13 | AF14 | AF15
Port SPI3/ | USART6/ | CAN1/2/ | OTG2_HS
sYs | Timi2 | Timzjas | TIMBIS/ | 12C1/ | SPI/21 | SPI2I3/ | ;g aARTq/ | UARTA/5/7 | TIM12/13114 | /OTGA_ ETH | FMCSDIOT poyy | Lep | sys
1011 | 213 | 34506 | SAM IOTG2_FS
2/3 18 /LCD FS -
FMC_NE2/| DCMI_
PGO | - ; ; ; ; ; ; ; USARTe- ; ; ; FMC_ | VSYNC S RS
NCE3 U]
FMC_
PG10| - - - - - - - - - LCD_G3 - - ncea 1/ | P | Lep s2 | EYEN
FMC_NE3
ETH_MIl_
TXEN/ | FMC_ | DCMI_ EVEN
PG - - - - - - - - - - - ETH_RMIl | NCE4_2 p3 | LCPB3 | out
TX_EN
Port SPI6_ USART6_ EVEN
ot | pei2| - ; ; ; - | Ses ; ; il LCD_B4 ; ; FMC_NE4 ; Leo_s1 | SO5Y
ETH_MIl_
SPI6_ USART6_ TXDO/ EVEN
PG13| - - - - - SCK - - CcTS - - ETH_Rmil | FMC_A24 - © | TouT
_TXDO
ETH_MIl_
SPI6_ USART6_ TXD1/ EVEN
PG14 | - - - - = | wmosi - - X - - ETH_RMmII | TMC_A25 - - TOUT
TXD1
oo1s| - ] ] ] ] ] ] ] USART6_ ] ] ] FMC_ | DCMI_ | even
CcTS SDNCAS | D13 TOUT
EVEN
PHO | - - - - - - - - - - - - - - - | TouT
EVEN
PH1 | - - - - - - - - - - - - - - © | TouT
ETH MI_ | FMC_ ] EVEN
PHZ | - - - - - - - - - - - CRS ~ | SDCKEO LCD_RO | 1507
Port ETH_MI_ | FMC_SDN EVEN
Ho| PH3 | - - - - - - - - - - - coL Eo - LCD_RT | rouT
s | ] ] |2 | ] ] ] ] OTG_HS_ ] ] ] | even
scL ULPI_NXT TOUT
o | ] ] ~ |12c2_|sPisN ] ] ] ] ] ] FMC_SDN | | even
SDA | sS WE TOUT
12c2_ | SPI5_ FMC_ | DCMI_
PHE | - - - - |smBA| scK - - - TIM12_CH1 - - SDNE1 D8 - -

uonduosap uid pue sinould

XX6ZY4CEINLS XXLZV4ZEINLS



Electrical characteristics STM32F427xx STM32F429xx

6.3 Operating conditions

6.3.1 General operating conditions

Table 17. General operating conditions

Symbol Parameter Conditions(") Min | Typ | Max | Unit

Power Scale 3 (VOS[1:0] bits in
PWR_CR register = 0x01), Regulator 0 - 120
ON, over-drive OFF

Over- 144
Power Scale 2 (VOS[1:0] bits | grive OFF }
in PWR_CR register = 0x10), 0
fucLk | Internal AHB clock frequency Regulator ON Over- ) 168
drive ON
Over-
Power Scale 1 (VOS[1:0] bits | grive OFF - | 168 |MHz
in PWR_CR register= 0x11), 0
Regulator ON Over- - 180
drive ON

Over-drive OFF
Over-drive ON - 45

fecLkt | Internal APB1 clock frequency

fpcLk2 | Internal APB2 clock frequency

0
0
Over-drive OFF 0 - 84
0
7

Over-drive ON - 90
Vpp | Standard operating voltage 170 - 3.6
Analog operatlng voltage 17@ 24
vV, (ADC limited to 1.2 M samples)
i) Must be the same potential as Vpp®) Y
Analog operating voltage 24 36
(ADC limited to 2.4 M samples) '
Vgar | Backup operating voltage 1.65 - 3.6
Power Scale 3 ((VOS[1:0] bits in
PWR_CR register = 0x01), 120 MHz 1.08 |1.14| 1.20
HCLK max frequency

Power Scale 2 ((VOSI[1:0] bits in

PWR_CR register = 0x10), 144 MHz
HCLK max frequency with over-drive
OFF or 168 MHz with over-drive ON

Viz Power Scale 1 ((VOS[1:0] bits in v
PWR_CR register = 0x11), 168 MHz

HCLK max frequency with over-drive 12611321 140
OFF or 180 MHz with over-drive ON

Regulator ON: 1.2 V internal 1.20 (1.26| 1.32

voltage on Veap 1/Veap 2 Pins

Regulator OFF: 1.2 V external | Max frequency 120 MHz 1.10 (114 | 1.20
voltage must be supplied from iy, " o0 iency 144 MHzZ 120 [1.26]| 1.32
external regulator on

Veap 1/Veap 2 pins®) Max frequency 168 MHz 1.26 [1.32| 1.38

3
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STM32F427xx STM32F429xx

Table 27. Typical and maximum current consumptions in Stop mode

Max(?
Typ
Symbol Parameter Conditions Vop=3.6V Unit
TA = TA = TA = TA =
25°C | 25°C | 85°C |105°C
Flash memory in Stop mode, all
Supply current in Stop |0scillators OFF, no independent 0.40 1.50 | 14.00 | 25.00
mode with voltage watchdog
regulator in main Flash memory in Deep power
regulator mode down mode, all oscillators OFF, no| 0.35 1.50 | 14.00 | 25.00
Ibb STOP NM independent watchdog
(normal mode) Flash memory in Stop mode, all
Supply current in Stop  [oscillators OFF, no independent 0.29 1.10 | 10.00 | 18.00
mode with voltage watchdog
regulator in Low Power |Flash memory in Deep power
regulator mode down mode, all oscillators OFF, no| 0.23 1.10 | 10.00 | 18.00 | WA
independent watchdog
Supply gurrent in Stop Flash memory in Deep power
mode with voltage down mode, main regulator in
regulator in main L 9 . 0.19 0.50 6.00 9.00
regulator and under- under—drllve mode, all oscillators
Iob STOP UDM drive mode OFF, no independent watchdog
(under-drive Suool tin St
mode) ml:)%?:/v(i:ttrjwr:/eor;te:ge P IFjash memory in Deep power
regulator in Low Power [00WN Mode, Low Power regulator |, 1 | 4 | 400 | 7.00
regulator and under- in under-Firlve mode, all oscillators
drive mode OFF, no independent watchdog

1. Data based on characterization, tested in production.

104/238
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Electrical characteristics

Table 28. Typical and maximum current consumptions in Standby mode

Ta=25°C Taz | Ta= | Ta=
Symbol | Parameter Conditions A 25°C | 85°C | 105 °C | Unit
Vpp = | Vbp= | Vbp = =
1.7V | 24V | 33V Vop =3.6V
Backup SRAM ON, low-speed
oscillator (LSE) and RTC ON 2.80 | 3.00 | 360 | 7.00 | 19.00 | 36.00
Backup SRAM OFF, low-
Supply current |Speed oscillator (LSE) and 230 | 260 | 3.10 | 6.00 | 16.00 | 31.00
Ibp_sTay [in Standby ~ [RTC ON HA
mode Backup SRAM ON, RTC and
. @) ®3) ®3)
LSE OFF 2.30 2.50 290 |6.00(18.00'*/|35.00
Backup SRAM OFF, RTC and 3) 3) 3)
LSE OFF 1.70 1.90 2.20 |5.00%[15.00%//30.00

1. The typical current consumption values are given with PDR OFF (internal reset OFF). When the PDR is OFF (internal reset
OFF), the typical current consumption is reduced by additional 1.2 pA.

Based on characterization, not tested in production unless otherwise specified.

Based on characterization, tested in production.

Table 29. Typical and maximum current consumptions in Vgar mode

Typ Max(2)
= o - o TA =
Symbol | Parameter Conditions(") Ta=25°C Ta=85°C| 4o5°¢c | unit
Vgar =| VBar= | VBAT = -
1.7V | 24V | 33V Vear=3.6V
Backup SRAM ON, low-speed
oscillator (LSE) and RTC ON 1.28 1.40 1.62 6 1
Backup SRAM OFF, low-speed
| 530'“{9  [oscillator (LSE) and RTC ON 0.66 | 0.76 | 0.97 3 S R
DD_VBAT|domain supply d
- current Backup SRAM ON, RTC and
LSE OFF 0.70 | 0.72 | 0.74 5 10
Backup SRAM OFF, RTC and
LSE OFF 0.10 | 0.10 | 0.10 2 4
1. Crystal used: Abracon ABS07-120-32.768 kHz-T with a C;_ of 6 pF for typical values.
2. Guaranteed by characterization results.
Kys DoclD024030 Rev 9 105/238
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Table 31. Typical current consumption in Run mode, code with data processing running
from Flash memory, regulator OFF (ART accelerator enabled except prefetch)“)

f VDD=3.3V VDD=1.7V
Symbol Parameter Conditions HCLK Unit

(MHz) Ipp12 Iop Ipp12 Ipp
168 77.8 1.3 76.8 1.0
150 70.8 1.3 69.8 1.0
144 64.5 1.3 63.6 1.0

All Peripherals 120 | 499 | 12 | 493 | 09

enabled 90 39.2 1.3 38.7 1.0

60 27.2 1.2 26.8 0.9

30 15.6 1.2 154 0.9

Supply current in

| /0 RUN mode from 25 13.6 1.2 13.5 0.9 A
bD12 7DD V4 and Vpp 168 | 382 1.3 37.0 1.0
supply

150 34.6 1.3 334 1.0
144 31.3 1.3 30.3 1.0
All Peripherals 120 24.0 1.2 23.2 0.9

disabled 90 18.1 1.4 18.0 1.0
60 12.9 1.2 125 0.9
30 7.2 1.2 6.9 0.9
25 6.3 1.2 6.1 0.9

1. When peripherals are enabled, the power consumption corresponding to the analog part of the peripherals (such as ADC,
or DAC) is not included.

3
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Electrical characteristics

3

On-chip peripheral current consumption

The MCU is placed under the following conditions:

At startup, all I/0 pins are in analog input configuration.
All peripherals are disabled unless otherwise mentioned.

I/O compensation cell enabled.
The ART accelerator is ON.

Scale 1 mode selected, internal digital voltage V12 = 1.32 V.

HCLK is the system clock. fpc k1 = fHeLk/4, and fpei k2 = fHeLk/2.
The given value is calculated by measuring the difference of current consumption
— with all peripherals clocked off

— with only one peripheral clocked on

—  fhycLk = 180 MHz (Scale1 + over-drive ON), fyc k = 144 MHz (Scale 2),

fHCLK =120 MHz (Scale 3)“

Ambient operating temperature is 25 °C and Vpp=3.3 V.

Table 35. Peripheral current consumption

Ioo( Typ)!
Peripheral Unit
Scale 1 Scale 2 Scale 3

GPIOA 2.50 2.36 2.08

GPIOB 2.56 2.36 2.08

GPIOC 244 2.29 2.00

GPIOD 2.50 2.36 2.08

GPIOE 2.44 2.29 2.00

GPIOF 2.44 2.29 2.00

GPIOG 2.39 2.22 2.00

GPIOH 2.33 215 1.92

GPIOI 2.39 2.22 2.00

AHB1 GPIOJ 2.33 2.15 1.92

18((‘;7\;32) GPIOK 2.33 2.15 1.92 HAMHZ

OTG_HS+ULPI 27.00 24 .86 21.92

CRC 0.44 0.42 0.33

BKPSRAM 0.78 0.69 0.58

DMA1 25.33 23.26 20.50

DMA2 24.72 22.71 20.00

DMA2D 28.50 26.32 23.33

ETH_MAC

EMMCT | i | e | s

ETH_MAC_PTP
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Table 69. USB HS clock timing parameters(”

Symbol Parameter Min Typ Max | Unit

B e o e Properoperation©f | g0 | .- | MHz

FsTarT_serr | Frequency (first transition) | 8-bit £10% 54 60 % | Mha

FsTeADY Frequency (steady state) £500 ppm 59 97 60 50.03 | MHz
DstarT sBiT | Duty cycle (first transition) | 8-bit +10% 40 50 60 %
DstEADY Duty cycle (steady state) £500 ppm 49.975 50 50.025 | %

Time to reach the steady state frequency and

IsTEADY duty cycle after the first transition ) ) 14 ms

{START DEV Clock startup time after the Peripheral - - 5.6
de-assertion of SuspendM Host

ms

tsTART HOST

PHY preparation time after the first transition

tPREP of the input clock ) ) ) Hs

1. Guaranteed by design.

Figure 46. ULPI timing diagram

Clock \ /_\_/ \ / \ /
t > tHC
Control In sC / i
(ULPL_DIR,
ULPI_NXT) SD R
data In ( &
(8-bit) /
ibc tbc
Control out
(ULPI_STP)
d !
ata out
(8-bit) X
ai17361c
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Figure 53. Power supply and reference decoupling (Vrgg+ connected to Vppa)

STM32F

(1)
L:l VREF+/VDDA

\ J
L

1uF//10nF ___

] Vrervssa

@
1

ai17536¢

1. VRer+ and Vgeg_inputs are both available on UFBGA176. Vggg. is also available on LQFP100, LQFP 144,
and LQFP176. When Vg, and Vggg_ are not available, they are internally connected to Vppa and Vgga.

6.3.22 Temperature sensor characteristics

Table 80. Temperature sensor characteristics

Symbol Parameter Min | Typ | Max Unit
TL(1) Vsense linearity with temperature - + 2 °C
Avg_SIopem Average slope - 2.5 mV/°C
Vos(M) Voltage at 25 °C - 076 %
tsTarT® | Startup time - 6 10 us
Ts temp® |ADC sampling time when reading the temperature (1 °C accuracy) | 10 - - us

1. Guaranteed by characterization results.

2. Guaranteed by design.

Table 81. Temperature sensor calibration values

Symbol Parameter Memory address

TS_CAL1 | TS ADC raw data acquired at temperature of 30 °C, Vppa=3.3V |Ox1FFF 7A2C - Ox1FFF 7A2D
TS_CAL2 |TS ADC raw data acquired at temperature of 110 °C, Vppa= 3.3V | OX1FFF 7A2E - Ox1FFF 7A2F
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6.3.23 Vgar monitoring characteristics

Table 82. Vgar monitoring characteristics

Symbol Parameter Min Typ Max Unit
R Resistor bridge for Vgat - 50 - KQ
Q Ratio on Vgar measurement - 4 -
Er(") Erroron Q -1 - +1 %
Ts_vbat(z)(z) ?E;q(\)/ ZaCTS:ZSytime when reading the Vgat 5 i i us

1. Guaranteed by design.

2. Shortest sampling time can be determined in the application by multiple iterations.

6.3.24 Reference voltage

The parameters given in Table 83 are derived from tests performed under ambient
temperature and Vpp supply voltage conditions summarized in Table 17.

Table 83. internal reference voltage

Symbol Parameter Conditions Min | Typ | Max Unit
VreginT | Internal reference voltage —40°C<Tp<+105°C | 118 | 1.21 | 1.24 \Y
Ts vreﬁnt(1) ADC sampling time when reading the 10 ) ) us
— internal reference voltage
VRERINT_S(Z) igtr;]a;)r;ar;rtifrznra;r?gevoltage spread over the Vpp = 3V + 10mV ) 3 5 mv
Teoeft?) | Temperature coefficient - 30 50 |ppm/°C
tstar7'? | Startup time - 6 10 us

1. Shortest sampling time can be determined in the application by multiple iterations.
2. Guaranteed by design, not tested in production

Table 84. Internal reference voltage calibration values

Symbol Parameter Memory address

VRreriN_caL | Raw data acquired at temperature of 30 °C yppp = 3.3 V Ox1FFF 7A2A - Ox1FFF 7A2B

3
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6.3.25 DAC electrical characteristics
Table 85. DAC characteristics
Symbol Parameter Conditions Min | Typ | Max |Unit Comments
Vppa |Analog supply voltage - 1.7 - 36 | V |-
Reference suppl
VREF+ |\oltage PP - 1.70] - | 36 | V |Vrer+ YVppa
VSSA Ground - 0 - 0 VvV |-
RiLoap
connected 5 - - -
2 DAC output |10 Vssa
RLOAD( )|Resistive load buffer ON kQ
RLoaDp
connected 25 -
to VDDA
When the buffer is OFF, the
Impedance outout with Minimum resistive load
Ro®@ |/MP P - - | - | 15 | kQ |between DAC_OUT and Vgg
buffer OFF -
to have a 1% accuracy is
1.5 MQ
Maximum capacitive load at
CLoap® |Capacitive load - - - | 50 | pF |DAC_OUT pin (when the
buffer is ON).
DAL?I'_O Lower DAC_OUT ] o2 | - oy It gives the maximum output
"~ 2) |voltage with buffer ON ' excursion of the DAC.
min It corresponds to 12-bit input
DAC O code (OxOEOQ) to (OxF1C) at
UT Higher DAC_OUT ) _ _ | Vopa v |VRer+ = 3.6 Vand (0x1C7) to
max(@ voltage with buffer ON -0.2 (OXE38) at Vrgps = 1.7V
DAC_O |Lower DAC_OUT
UT |voltage with buffer - - 0.5 - mV
(2
min® | OFF It gives the maximum output
DAC_O |Higher DAC_OUT VREF+ excursion of the DAC.
UT |voltage with buffer - - - - \%
max?) |OFF 1LSB
With no load, worst code
) - 170! 240 (Ox800)fa5 VREF+ = 3.6.V in
DAC DC Vggr current terms of DC consumption on
| (4)|consumption in uA the inputs
VREF ;
" |quiescent mode With no load, worst code
(Standby mOde) ) ) 50 75 (OXF1C) at VREF+ =3.6Vin

terms of DC consumption on
the inputs
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Figure 58. Asynchronous multiplexed PSRAM/NOR write waveforms
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Table 92. Asynchronous multiplexed PSRAM/NOR write timings(1)(2)

Symbol Parameter Min Max Unit
tw(NE) FMC_NE low time 4THelk 4Thok*0.5 | ns
ty(NWE_NE) FMC_NEx low to FMC_NWE low Thelk = 1 Tholk*0.5 | ns
twnwe) FMC_NWE low time 2THeLk 2Thok*0.5 | ns
th(NE_NWE) FMC_NWE high to FMC_NE high hold time Thelk - ns
tya_NE) FMC_NEx low to FMC_A valid - 0 ns
tynabv_NE) | FMC_NEx low to FMC_NADV low 0.5 1 ns
tw(NADV) FMC_NADV low time Tholk = 0.5 | Thelk* 0.5 | ns
th(AD_NADV) FMC_AD(adress) valid hold time after FMC_NADV high) THolK — 2 - ns
th(A_NWE) Address hold time after FMC_NWE high Thelk - ns
th(BL_NWE) FMC_BL hold time after FMC_NWE high Thelk — 2 - ns
ty(BL_NE) FMC_NEx low to FMC_BL valid - 2 ns
ty(pata_NaDv) | FMC_NADV high to Data valid - Thok +1.5 | ns
thpata Nwe) | Data hold time after FMC_NWE high THck 0.5 - ns

1. C_=30pF.

2. Guaranteed by characterization results.
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Table 108. Dynamic characteristics: SD / MMC characteristics(!(?

Symbol Parameter Conditions Min Typ Max Unit
fop Clock frequency in data transfer mode 0 48 MHz
- SDIO_CK/fPCLK?2 frequency ratio - - 8/3 -
tW(CKL) Clock low time fpp =48 MHz 8.5 9 -
ns
tw(ckH) Clock high time fpp =48 MHz 8.3 10 -
CMD, D inputs (referenced to CK) in MMC and SD HS mode
tisu Input setup time HS fpp =48 MHz 3.5 - -
ns
tiH Input hold time HS fpp =48 MHz 0 - -
CMD, D outputs (referenced to CK) in MMC and SD HS mode
tov Output valid time HS fpp =48 MHz - 4.5 7
ns
ton Output hold time HS fpp =48 MHz 3 - -
CMD, D inputs (referenced to CK) in SD default mode
tISUD | Input setup time SD fop =24 MHz 1.5 - -
ns
tIHD Input hold time SD fop =24 MHz 0.5 - -
CMD, D outputs (referenced to CK) in SD default mode
tovD Output valid default time SD fop =24 MHz - 4.5 6.5
ns
tOHD Output hold default time SD fop =24 MHz 3.5 - -
1. Guaranteed by characterization results.
2. Vpp=27t036V.
6.3.30 RTC characteristics
Table 109. RTC characteristics
Symbol Parameter Conditions Min Max
.| Any read/write operation
- fpcLk1/RTCCLK frequency ratio from/to an RTC register 4 -
1S7 DoclD024030 Rev 9 197/238
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Device marking for LQFP176

The following figure gives an example of topside marking orientation versus pin 1 identifier
location.

Other optional marking or inset/upset marks, which depends assembly location, are not
indicated below.

Figure 91. LQFP176 marking (package top view)

Product 1
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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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Device marking for UFBGA169

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

Other optional marking or inset/upset marks, which depends assembly location, are not
indicated below.

Figure 97. UFBGA169 marking example (package top view)

Ball A1
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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.

| _Revision

/ code

MS19046V3
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Table 124. Document revision history

Date

Revision

Changes

21-Jan-2016

Updated Figure 22: Power supply scheme.

Added tyTxp) values corresponding to 1.71V < Vpp <3.6 Vin
Table 72: Dynamics characteristics: Ethernet MAC signals for RMII.

18-Jul-2016

Updated Figure 1: Compatible board design
STM32F10xx/STM32F2xx/STM32F4xx for LQFP100 package.
Added mission profile compliance with JEDEC JESDA47 in
Section 6.2: Absolute maximum ratings.

Changed Figure 31 HSI deviation versus temperature to ACCHSI
versus temperature.

Updated R pap in Table 85: DAC characteristics.

Added note 2. related to the position of the 0.1 yuF capacitor below
Figure 37: Recommended NRST pin protection.

Updated Figure 40: SPI timing diagram - master mode.

Added reference to optional marking or inset/upset marks in all
package device marking sections. Updated Figure 85: WLCSP143
marking example (package top view), Figure 88: LQFP144
marking example (package top view), Figure 91: LQFP176
marking (package top view), Figure 94: LQFP208 marking
example (package top view).

Updated Figure 98: UFBGA176+25 - ball 10 x 10 mm, 0.65 mm pitch
ultra thin fine pitch ball grid array package outline and Table 118:
UFBGA176+25 - ball, 10 x 10 mm, 0.65 mm pitch, ultra fine pitch ball
grid array package mechanical data.
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