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STM32F405xx, STM32F407xx Description

Two external ceramic capacitors should be connected on Vcap 1 & Vcap o pin. Refer to
Figure 21: Power supply scheme and Figure 16: VCAP_1/VCAP_2 operating conditions.

All packages have regulator ON feature.

Regulator OFF

This feature is available only on packages featuring the BYPASS_REG pin. The regulator is
disabled by holding BYPASS_REG high. The regulator OFF mode allows to supply
externally a V4, voltage source through Vcap 1 and Veap 5 pins.

Since the internal voltage scaling is not manage internally, the external voltage value must
be aligned with the targeted maximum frequency. Refer to Table 14: General operating
conditions.

The two 2.2 yF ceramic capacitors should be replaced by two 100 nF decoupling
capacitors.

Refer to Figure 21: Power supply scheme

When the regulator is OFF, there is no more internal monitoring on V4. An external power

supply supervisor should be used to monitor the V4, of the logic power domain. PAO pin

should be used for this purpose, and act as power-on reset on V>, power domain.

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

¢ PAO 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.

e Aslong 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.

e The standby mode is not available

Figure 9. Regulator OFF
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STM32F405xx, STM32F407xx

2.2.19
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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 Vga1 and standby mode. This memory area is disabled by
default to minimize power consumption (see Section 2.2.19: 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 2.2.19: Low-power
modes).

Additional 32-bit registers contain the programmable alarm subseconds, seconds, minutes,
hours, day, and date.

Like backup SRAM, the RTC and backup registers are supplied through a switch that is
powered either from the Vpp supply when present or from the Vgay pin.

Low-power modes

The STM32F405xx and STM32F407xx support three low-power modes to achieve the best
compromise between low-power consumption, short startup time and available wakeup
sources:

e Sleep mode

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

e Stop mode
The Stop mode achieves the lowest power consumption while retaining the contents of
SRAM and registers. All clocks in the V{5, domain are stopped, the PLL, the HSI RC
and the HSE crystal oscillators are disabled. The voltage regulator can also be put
either in normal or in low-power mode.
The device can be woken up from the Stop mode by any of the EXTI line (the EXTI line
source can be one of the 16 external lines, the PVD output, the RTC alarm / wakeup /
tamper / time stamp events, the USB OTG FS/HS wakeup or the Ethernet wakeup).

e Standby mode
The Standby mode is used to achieve the lowest power consumption. The internal

voltage regulator is switched off so that the entire V1, domain is powered off. The PLL,
the HSI RC and the HSE crystal oscillators are also switched off. After entering

3
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Description

Standby mode, the SRAM and register contents are lost except for registers in the
backup domain and the backup SRAM when selected.

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

The standby mode is not supported when the embedded voltage regulator is bypassed
and the V4, domain is controlled by an external power.

2.2.20 VpaT Operation
The Vgat pin allows to power the device Vgat domain from an external battery, an external
supercapacitor, or from Vpp when no external battery and an external supercapacitor are
present.
Vgat operation is activated when Vpp is not present.
The Vgat pin supplies the RTC, the backup registers and the backup SRAM.
Note: When the microcontroller is supplied from Vg7, external interrupts and RTC alarm/events
do not exit it from Vgt operation.
When PDR_ON pin is not connected to Vpp (internal reset OFF), the Vgat functionality is no
more available and Vgt pin should be connected to Vpp.
2.2.21 Timers and watchdogs
The STM32F405xx and STM32F407xx devices include two advanced-control timers, eight
general-purpose timers, two basic timers and two watchdog timers.
All timer counters can be frozen in debug mode.
Table 4 compares the features of the advanced-control, general-purpose and basic timers.
Table 4. Timer feature comparison
Max Max
Timer . Counter | Counter | Prescaler DMA Capture/ Complemen- | interface | timer
Timer . request | compare
type resolution type factor . tary output clock | clock
generation | channels (MHz) | (MH2)
Up, Anyinteger
Ai‘ﬁf;d TT||'|\\A/|1§ 16-bit | Down, | between 1 Yes 4 Yes 84 168
Up/down | and 65536
"’ DoclD022152 Rev 8 31/202
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Pinouts and pin description

Table 7. STM32F40xxx pin and ball definitions (continued)

Pin number
g
Pin name 9| 2
o © o| © n iee
3|8 ‘:r_r S |8 (function after | = | £ | € Alternate functions Additional
ol ol !l €| & ) gl v |2 functions
L O ||lw |9 | reset) g o
g2 |g|cg | @ g =
= || d |5 |4 -
- - - 149 | R6 | 59 PF11 /0| FT - DCMI_D12/ EVENTOUT -
- - -1 50| P6 | 60 PF12 I/O| FT - FSMC_A6/ EVENTOUT -
-] - | -]51|M8] 61 Vss s| - | - - -
-] - |-|52| N8 |62 Vob s| - | - - -
- - - | 53 | N6 | 63 PF13 /O| FT - FSMC_A7/ EVENTOUT -
- - - | 54| R7 | 64 PF14 /O| FT - FSMC_A8/ EVENTOUT -
- - - | 55| P7 | 65 PF15 I/O| FT - FSMC_A9/ EVENTOUT -
- - - | 56 | N7 | 66 PGO I/O| FT - FSMC_A10/ EVENTOUT -
- - - | 57 | M7 | 67 PG1 I/O| FT - FSMC_A11/ EVENTOUT -
FSMC_D4/TIM1_ETR/
- |1 G6|38| 58 | R8 | 68 PE7 /O| FT - EVENTOUT -
FSMC_D5/ TIM1_CH1N/
- | H6 |39]| 59 | P8 | 69 PES8 /0| FT - EVENTOUT -
FSMC_D6/TIM1_CH1/
- | J6 |40 60 | P9 | 70 PE9 I/O| FT - EVENTOUT -
- - | -]61| M9 71 Vss - - - -
- -] -]62|N9| 72 Vob s| - |- - -
FSMC_D7/TIM1_CH2N/
- | F6 |41 63 | R9 | 73 PE10 /0| FT - EVENTOUT -
FSMC_D8/TIM1_CH2/
- | J5 |42| 64 |P10| 74 PE11 I/O| FT - EVENTOUT -
FSMC_D9/TIM1_CH3N/
- | H5 43| 65 |R10| 75 PE12 /O| FT - EVENTOUT -
FSMC_D10/TIM1_CH3/
- | G5 |44| 66 |N11| 76 PE13 /0| FT - EVENTOUT -
FSMC_D11/TIM1_CH4/
- | F5 |45| 67 | P11 | 77 PE14 /0| FT - EVENTOUT -
FSMC_D12/TIM1_BKIN/
- |1 G4 |46| 68 |R11| 78 PE15 /O| FT - EVENTOUT -
Kys DoclD022152 Rev 8 51/202




Pinouts and pin description

STM32F405xx, STM32F407xx

Table 7. STM32F40xxx pin and ball definitions (continued)

Pin number
o
Pin name 0| 2
o © ol © 7 es
32 § ‘:r_r = g (function after | €| E g Alternate functions Additional
ol ol !l €| & ) gl v |2 functions
L O ||lw |9 | reset) g o
gl 2 |g|lg | @ |a =
= || d |5 |4 -
PB3 JTDO/ TRACESWO/
55| B6 |89 133 | A10 | 161 (JTDO/ wo| T | - Tﬁ;‘;’—gﬁg/’ Slzp?f‘g&/, ;
TRACESWO) EVENTOUT
PB4 NJTRST/ SPI3_MISO /
56| A6 |90|134| A9 | 162 NUTRST o| FT | - | TIM3_CH1/SPI1_MISO/ -
( ) 12S3ext_SD/ EVENTOUT
12C1_SMBA/ CAN2_RX /
OTG_HS_ULPI_D7/
ETH_PPS_OUT/TIM3_CH2 ]
57| D7 |91|135| A6 | 163 PB5 VO| FT | - | /'SP _MOSISPI3 MOSI/
DCMI_D10/12S3_SD/
EVENTOUT
12C1_SCL/ TIM4_CH1/
CAN2_TX/
58| C7 |92|136| B6 | 164 PB6 VO FT | - | pomi DSUSARTI TX! -
EVENTOUT
12C1_SDA/FSMC_NL /
DCMI_VSYNC /
59| B7 |93|137| B5 | 165 PB7 V0| FT | - | UsART1 RX/ TIM4 CH2/ -
EVENTOUT
60| A7 |94|138| D6 | 166 BOOTO 1| B | - - Vpp
TIM4_CH3/SDIO_D4/
TIM10_CH1/ DCMI_D6 /
61| D8 |95|139| A5 | 167 PBS | Fr | - ETH_MII_TXD3 / -
[2C1_SCL/ CAN1_RX/
EVENTOUT
SPI2_NSS/12S2_WS /
TIM4_CH4/ TIM11_CH1/
62| C8 |96|140| B4 | 168 PB9 /O| FT | - | SDIO_D5/DCMI_D7/ -
|2C1_SDA/ CAN1_TX/
EVENTOUT
TIM4_ETR/FSMC_NBLO /
-1 - |97|141| A4 | 169 PEO VO | FT | - | "Dci D2/ EVENTOUT -
FSMC_NBL1/DCMI_D3/
- | - |98|142| A3 | 170 PE1 | Fr | - EVENTOUT -
63| - |99| - | D5 - Vss s| - | - - -
58/202 DoclD022152 Rev 8 1S7;




Electrical characteristics STM32F405xx, STM32F407xx

5

5.1

5.1.1

5.1.2

5.1.3

514

5.1.5

76/202

Electrical characteristics

Parameter conditions

Unless otherwise specified, all voltages are referenced to Vgg.

Minimum and maximum values

Unless otherwise specified the minimum and maximum values are guaranteed in the worst
conditions of ambient temperature, supply voltage and frequencies by tests in production on
100% of the devices with an ambient temperature at Ty = 25 °C and Tp = Tymax (given by
the selected temperature range).

Data based on characterization results, design simulation and/or technology characteristics
are indicated in the table footnotes and are not tested in production. Based on
characterization, the minimum and maximum values refer to sample tests and represent the
mean value plus or minus three times the standard deviation (meant3%).

Typical values

Unless otherwise specified, typical data are based on Tp =25 °C, Vpp = 3.3 V (for the
1.8 V <Vpp 3.6 V voltage range). They are given only as design guidelines and are not
tested.

Typical ADC accuracy values are determined by characterization of a batch of samples from
a standard diffusion lot over the full temperature range, where 95% of the devices have an
error less than or equal to the value indicated (mean+2%).

Typical curves

Unless otherwise specified, all typical curves are given only as design guidelines and are
not tested.

Loading capacitor

The loading conditions used for pin parameter measurement are shown in Figure 19.

Pin input voltage

The input voltage measurement on a pin of the device is described in Figure 20.

Figure 19. Pin loading conditions Figure 20. Pin input voltage

STM32F pin
STMB32F pin
) OSC_OUT (Hi-Z when

OSC_OUT (H|'Z when Using HSE or LSE)
using HSE or LSE)

C =50pF

MS19010V1
MS19011V1
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STM32F405xx, STM32F407xx Electrical characteristics

5.3.5 Embedded reset and power control block characteristics

The parameters given in Table 19 are derived from tests performed under ambient
temperature and Vpp supply voltage conditions summarized in Table 14.

Table 19. Embedded reset and power control block characteristics

Symbol Parameter Conditions Min | Typ | Max | Unit

PLS[2:0]=000 (rising 209 | 214 | 2.19 Vv

edge)

PLS[2:0]=000 (falling 1908 | 204 | 208 | v
edge) ' ' ’
PLS[2:0]=001 (rising 2923 | 230 | 237 v
edge) ' ' ’
PLS[2:0]=001 (falling 013 | 219 | 295 | v
edge) ' ' ’
PLS[2:0]=010 (rising 239 | 245 | 251 v
edge) ' ' ’
PLS[2:0]=010 (falling

edge) 229 | 235 | 2.39 \

PLS[2:0]=011 (rising edge) | 2.54 | 2.60 | 265 | V

PLS[2:0]=011 (falling
Programmable voltage | edge)

244 | 251 | 2.56 Vv

Vevo detector level selection —
PLS[2:0]=100 (rising 270 | 276 | 2.82 Vv
edge) ’ ’ ’
PLS[2:0]=100 (falling
edge) 259 | 266 | 2.71 \%
PLS[2:0]=101 (rising 286 | 293 | 2.99 Vv
edge) ’ ’ ’
PLS[2:0]=101 (falling 265 | 284 | 2.92 Vv
edge) ’ ’ ’
PLS[2:0]=110 (rising edge) | 2.96 | 3.03 [ 3.10 | V
PLS[2:0]=110 (falling 085 | 203 | 209 | v
edge) ) ’ ’
PLS[2:0]=111 (rising edge)| 3.07 | 3.14 | 3.21 \%
PLS[2:0]=111 (falling 295 | 3.03 | 3.09 Vv
edge) ’ ’ ’
Vpvphyst!! | PVD hysteresis - - 100 |- mV
v Power-on/power-down Falling edge 1.60 | 1.68 | 1.76 \%
PORIPDR | reset threshold Rising edge 164 | 172 | 180 | Vv
Vpprhyst'”! | PDR hysteresis - - 40 |- mV
v Brownout level 1 Falling edge 213 | 219 | 224 | V
BORI threshold Rising edge 223 | 229 [ 233 ] Vv

2
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Electrical characteristics STM32F405xx, STM32F407xx

Table 21. Typical and maximum current consumption in Run mode, code with data processing
running from Flash memory (ART accelerator disabled)

Typ Max(1)
Symbol Parameter Conditions fHeoLk Unit
To=25°C|Tp=85°C|T,=105°C

168 MHz 93 109 117

144 MHz 76 89 96

120 MHz 67 79 86

90 MHz 53 65 73

External clock®), 60 MHz 37 49 %6

all peripherals 30 MHz 20 32 39

enabled Y 25 MHz 16 27 35

16 MHz 1 23 30

8 MHz 6 18 25

4 MHz 4 16 23

oo Supply current 2 MHz 3 15 22 mA

in Run mode 168 MHz 46 61 69
144 MHz 40 52 60

120 MHz 37 48 56

90 MHz 30 42 50

External clock(®), 60 MHz 22 3 “

all peripherals 30 MHz 12 24 31

disabled 4 25 MHz 10 21 29

16 MHz 7 19 26

8 MHz 4 16 23

4 MHz 3 15 22

2 MHz 2 14 21

1. Guaranteed by characterization, tested in production at Vpp max and fc x max with peripherals enabled.
External clock is 4 MHz and PLL is on when fyc k > 25 MHz.

3. When analog peripheral blocks such as (ADCs, DACs, HSE, LSE, HSI,LSI) are on, an additional power consumption
should be considered.

4.  When the ADC is ON (ADON bit set in the ADC_CR2 register), add an additional power consumption of 1.6 mA per ADC
for the analog part.

3
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STM32F405xx, STM32F407xx Electrical characteristics

With a modulation depth (md) = £2 % (4 % peak to peak), and PLLN = 240 (in MHz):

INCSTEP = round[((215—‘|)>< 2x 240)/ (100 x 5x 250)] = 126md(quantitazed)%

An amplitude quantization error may be generated because the linear modulation profile is
obtained by taking the quantized values (rounded to the nearest integer) of MODPER and
INCSTEP. As a result, the achieved modulation depth is quantized. The percentage
quantized modulation depth is given by the following formula:

md 4% = (MODEPER x INCSTEP x 100x 5)/ ((2'°=1)x PLLN)

quantize

As a result:

md 4% = (250 x 126 x 100x 5)/ ((2'°~1)x 240) = 2.002%(peak)

quantize

Figure 35 and Figure 36 show the main PLL output clock waveforms in center spread and
down spread modes, where:

FO is fpr oyt nominal.
Tmode I8 the modulation period.
md is the modulation depth.

Figure 35. PLL output clock waveforms in center spread mode

Frequency (PLL_OUT)
/
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v

Time

ai17291
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Figure 41. SPI timing diagram - master mode
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STM32F405xx, STM32F407xx Electrical characteristics

General PCB design guidelines

Power supply decoupling should be performed as shown in Figure 51 or Figure 52,
depending on whether Vrgg+ is connected to Vppa or not. The 10 nF capacitors should be
ceramic (good quality). They should be placed them as close as possible to the chip.

Figure 51. Power supply and reference decoupling (Vgrgg+ not connected to Vppa)

STM32F
f 1 vrer: O
\ 4 ' L:l
1
1
1
1
1
1
1
1
—— 1
1uF//10nF 1
1
—.—[:l VDDA
1uF//10nF ___
@ L [:l Vssa/VRers'"
ai17535b

1. VRer+ and Vgee_inputs are both available on UFBGA176. Vggg. is also available on LQFP100, LQFP 144,
and LQFP176. When Vggg, and Vrgg_ are not available, they are internally connected to Vppp and Vgga.

2
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Electrical characteristics

Table 74. DAC characteristics (continued)

Symbol Parameter Min | Typ Max Unit Comments
Given for the DAC in 12-bit
Offset error ) . +10 mv configuration
(difference between Given for the DAC in 10-bit at
Offset®) | measured value at Code - - +3 LSB Vlven :r3 6eV " "a
(0x800) and the ideal value REF+ ~ >
= VRer+/2) ) ) Given for the DAC in 12-bit at
12 LSB Vegrs = 3.6 V
Ga|?4) Gain error ) ) 105 o legn for Fhe DAC in 12-bit
error configuration
Settling time (full scale: for a
10-bit input code transition
¢ (4) | between the lowest and the ) 3 6 s CLoap =50 pF,
SETTLING " | highest input codes when H$ 1R oap = 5 kQ
DAC_OUT reaches final
value +4L.SB
Total Harmonic Distortion C <50 pF
THD®) - - . g | CLoap :
Buffer ON RLOAD >5kQ
Max frequency for a correct
Update | DAC_OUT change when ) ) 1 MS/s CLoap <50 pF,
rate® small variation in the input RLoap = 5 kQ
code (from code i to i+1LSB)
Wakeup time from off state CLoap <50 pF, R pap = 5 kQ
twakeup'™® | (Setting the ENX bit in the - 6.5 10 us |input code between lowest and
DAC Control register) highest possible ones.
Power supply rejection ratio
PSRR+ @) | (to Vppp) (static DC - | 67 -40 dB |No R, pap: CLoap = 50 pF

measurement)

1. Vpp/Vppa minimum value of 1.7 V is obtained when the device operates in reduced temperature range, and with the use of

an external power supply supervisor (refer to Section : Internal reset OFF).

Guaranteed by design.

The quiescent mode corresponds to a state where the DAC maintains a stable output level to ensure that no dynamic
consumption occurs.

3

Guaranteed by characterization.
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Electrical characteristics

Figure 56. Asynchronous multiplexed PSRAM/NOR read waveforms
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Table 77. Asynchronous multiplexed PSRAM/NOR read timings“)(z)
Symbol Parameter Min Max Unit
tw(NE) FSMC_NE low time 3Thok=1 3Thekt1 ns
tynoe_Ng) | FSMC_NEx low to FSMC_NOE low 2Theok—0.5 | 2Ty k*0.5 ns
tw(NOE) FSMC_NOE low time Thelk—1 Thekt1 ns
thve_NoE) | FSMC_NOE high to FSMC_NE high hold time 0 - ns
tya NE) FSMC_NEXx low to FSMC_A valid - 3 ns
tynabv NE) | FSMC_NEX low to FSMC_NADV low 1 2 ns
twnapv) | FSMC_NADV low time Theolk— 2 Thokt1 ns
thiap_NADv) | FSMC_AD(adress) valid hold time after FSMC_NADV high) Thelk - ns
thia NoE) | Address hold time after FSMC_NOE high Thelk—1 - ns
th@L_NoE) | FSMC_BL time after FSMC_NOE high 0 - ns
tyeL_ Ny | FSMC_NEx low to FSMC_BL valid - 2 ns
tsuata NE) | Data to FSMC_NEX high setup time Thelkt4 - ns
tsu(Data_NOE) | Data to FSMC_NOE high setup time Theolkt4 - ns
thpata_NE) | Data hold time after FSMC_NEX high 0 - ns
th(Data_NoE) | Data hold time after FSMC_NOE high 0 - ns
1. C_=30pF.
2. Guaranteed by characterization.
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Figure 64. PC Card/CompactFlash controller waveforms for attribute memory read
access
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1. Only data bits 0...7 are read (bits 8...15 are disregarded).
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6.3 LQPF100 package information

Figure 81. LQFP100 - 100-pin, 14 x 14 mm low-profile quad flat package outline
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1. Drawing is not to scale.

Table 93. LQPF100 — 100-pin, 14 x 14 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 15.800 16.000 16.200 0.6220 0.6299 0.6378
D1 13.800 14.000 14.200 0.5433 0.5512 0.5591

D3 - 12.000 - - 0.4724 -
E 15.80 16.000 16.200 0.6220 0.6299 0.6378

3
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6.7 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:
Pio max =X (VoL % loL) + Z((Vpp — Von) * lon):

taking into account the actual Vg / I and Vgy / Ioy of the 1/Os at low and high level in the

application.
Table 98. Package thermal characteristics

Symbol Parameter Value Unit
Thermal resistance junction-ambient 46
LQFP64 - 10 x 10 mm / 0.5 mm pitch
Thermal resistance junction-ambient 43
LQFP100 - 14 x 14 mm / 0.5 mm pitch
Thermal resistance junction-ambient 40
LQFP144 - 20 x 20 mm / 0.5 mm pitch

O °C/W

Thermal resistance junction-ambient 38
LQFP176 - 24 x 24 mm / 0.5 mm pitch
Thermal resistance junction-ambient 39
UFBGA176 - 10x 10 mm / 0.65 mm pitch
Thermal resistance junction-ambient 38.1

WLCSP90 - 0.400 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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8 Revision history

Table 100. Document revision history

Date

Revision

Changes

15-Sep-2011

1

Initial release.

24-Jan-2012

Added WLCSP90 package on cover page.

Renamed USART4 and USARTS5 into UART4 and UARTS5,
respectively.

Updated number of USB OTG HS and FS in Table 2: STM32F405xx
and STM32F407xx: features and peripheral counts.

Updated Figure 3: Compatible board design between
STM32F10xx/STM32F2/STM32F40xxx for LQFP144 package and
Figure 4: Compatible board design between STM32F2 and
STM32F40xxx for LQFP176 and BGA176 packages, and removed
note 1 and 2.

Updated Section 2.2.9: Flexible static memory controller (FSMC).
Modified I/Os used to reprogram the Flash memory for CAN2 and
USB OTG FS in Section 2.2.13: Boot modes.

Updated note in Section 2.2.14: Power supply schemes.

PDR_ON no more available on LQFP100 package. Updated

Section 2.2.16: Voltage regulator. Updated condition to obtain a
minimum supply voltage of 1.7 V in the whole document.

Renamed USART4/5 to UART4/5 and added LIN and IrDA feature for
UART4 and UARTS5 in Table 5: USART feature comparison.
Removed support of 12C for OTG PHY in Section 2.2.30: Universal
serial bus on-the-go full-speed (OTG_FS).

Added Table 6: Legend/abbreviations used in the pinout table.

Table 7: STM32F40xxx pin and ball definitions: replaced Vgg_3,
Vss_4, and Vgg_8 by Vgg; reformatted Table 7: STM32F40xxx pin and
ball definitions to better highlight I/O structure, and alternate functions
versus additional functions; signal corresponding to LQFP100 pin 99
changed from PDR_ON to Vgg; EVENTOUT added in the list of
alternate functions for all I/Os; ADC3_IN8 added as alternate function
for PF10; FSMC_CLE and FSMC_ALE added as alternate functions
for PD11 and PD12, respectively; PH10 alternate function
TIM15_CH1_ETR renamed TIM5_CH1; updated PA4 and PAS5 I/0
structure to TTa.

Removed OTG_HS_SCL, OTG_HS_SDA, OTG_FS_INTN in Table 7:
STM32F40xxx pin and ball definitions and Table 9: Alternate function
mapping.

Changed TCM data RAM to CCM data RAM in Figure 18:
STM32F40xxx memory map.

Added lypp and lygg maximum values in Table 12: Current
characteristics.

Added Note 1 related to f ¢k, updated Note 2 in Table 14: General
operating conditions, and added maximum power dissipation values.
Updated Table 15: Limitations depending on the operating power
supply range.

3
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Table 100. Document revision history (continued)

Date

Revision

Changes

22-Oct-2015

In the whole document, updated notes related to values guaranteed by
design or by characterization.

Updated Table 34: HSI oscillator characteristics.

Changed fyco oyt minimum value and VCO freq to 100 MHz in

Table 36: Main PLL characteristics and Table 37: PLLI2S (audio PLL)
characteristics.

Updated Figure 39: SPI timing diagram - slave mode and CPHA = 0.
Updated Figure 53: 12-bit buffered /non-buffered DAC.

Removed note 1 related to better performance using a restricted Vpp
range in Table 68: ADC accuracy at fADC = 30 MHz.

Upated Figure 84: LQFP144 - 144-pin, 20 x 20 mm low-profile quad flat
package outline.

Updated Figure 87: UFBGA176+25 ball, 10 x 10 mm, 0.65 mm pitch,
ultra fine pitch ball grid array package outline and Table 95:
UFBGA176+25 ball, 10 x 10 x 0.65 mm pitch, ultra thin fine pitch ball
grid array mechanical data.

16-Mar-2016

Updated Figure 2: Compatible board design
STM32F10xx/STM32F2/STM32F40xxx for LQFP100 package.

Updated |Vssx-Vss| in Table 11: Voltage characteristics to add Vggr.
Added Vgee_in Table 67: ADC characteristics.

Updated Table 90: WLCSP90 - 4.223 x 3.969 mm, 0.400 mm pitch
wafer level chip scale package mechanical data.

09-Sep-2016

Remove note 1 below Figure 5: STM32F40xxx block diagram.
Updated definition of stresses above maximum ratings in Section 5.2:
Absolute maximum ratings.

Updated tynss) in Figure 39: SPI timing diagram - slave mode and
CPHA = OFigure and Figure 40: SPI timing diagram - slave mode and
CPHA =1.

Added note related to optional marking and inset/upset marks in all
package marking sections.

Updated Figure 87: UFBGA176+25 ball, 10 x 10 mm, 0.65 mm pitch,
ultra fine pitch ball grid array package outline and Table 95:
UFBGA176+25 ball, 10 x 10 x 0.65 mm pitch, ultra thin fine pitch ball
grid array mechanical data.
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IMPORTANT NOTICE — PLEASE READ CAREFULLY

STMicroelectronics NV and its subsidiaries (“ST”) reserve the right to make changes, corrections, enhancements, modifications, and
improvements to ST products and/or to this document at any time without notice. Purchasers should obtain the latest relevant information on
ST products before placing orders. ST products are sold pursuant to ST’s terms and conditions of sale in place at the time of order
acknowledgement.

Purchasers are solely responsible for the choice, selection, and use of ST products and ST assumes no liability for application assistance or
the design of Purchasers’ products.

No license, express or implied, to any intellectual property right is granted by ST herein.

Resale of ST products with provisions different from the information set forth herein shall void any warranty granted by ST for such product.

ST and the ST logo are trademarks of ST. All other product or service names are the property of their respective owners.

Information in this document supersedes and replaces information previously supplied in any prior versions of this document.

© 2016 STMicroelectronics — All rights reserved
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