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STM32F423xH Pinouts and pin description

Table 10. STM32F423xH pin definition (continued)

Pin Number

UFQFPN48

Pin name
(function Pin Vo Notes | Alternate functions Addltl'onal
after type | structure functions

reset)“)

LQFP64
WLCSP81
LQFP100
UFBGA100
UFBGA144
LQFP144

T
w
m
(¢)]

- | B8 - 143 PDR_ON | FT - - -

64| A9 | 100 | C4 | F5 | 144 VDD S - - - -

Function availability depends on the chosen device.

NC (Not Connected) pins are not bonded. They must be configured by software to output push-pull and forced to O in the
output data register to avoid extra power consumption in low power mode.

Compatibility issue on alternate function pin PE4 SAI1_SD_A and PE6 SAI1_FS_A: Pins have been swapped versus other
MCUs supporting those alternate SAI functions on those pins

PC13, PC14 and PC15 are supplied through the power switch. Since the switch only sinks a limited amount of current
(3 mA), the use of GPIOs PC13 to PC15 in output mode is limited:

- The speed should not exceed 2 MHz with a maximum load of 30 pF.

- These 1/0Os must not be used as a current source (e.g. to drive an LED).

Main function after the first backup domain power-up. Later on, it depends on the contents of the RTC registers even after
reset (because these registers are not reset by the main reset). For details on how to manage these I/Os, refer to the RTC
register description sections in the STM32F423xHreference manual.

FT =5V tolerant except when in analog mode or oscillator mode (for PC14, PC15, PHO and PH1).

Incompatibility issue on alternate function with other MCUs supporting UART4: UART4_TX wrongly mapped to PD10
instead of PC10

Table 11. FSMC pin definition

FSMC
Pins LCD/NOR/ NOR/PSRAM 64 pins | 81 pins | 100 pins | 144 pins
PSRAM/SRAM Mux
PE2 A23 A23 - - Yes Yes
PE3 A19 A19 - - Yes Yes
PE4 A20 A20 - - Yes Yes
PE5 A21 A21 - - Yes Yes
PE6 A22 A22 - - Yes Yes
PFO AO - - - - Yes
PF1 A1 - - - - Yes
PF2 A2 - - - - Yes
PF3 A3 - - - - Yes
PF4 A4 - - - - Yes
PF5 A5 - - - - Yes
PC2 NWE NWE Yes Yes Yes Yes
PC3 AO - Yes Yes Yes Yes
PA2 D4 DA4 Yes Yes Yes Yes
"_l DoclD029161 Rev 5 65/210




STM32F423xH Electrical characteristics

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

Table 24. Typical and maximum current consumption, code with data processing (ART
accelerator disabled) running from SRAM - Vpp =3.6 V

Typ Max(1)

g chLK .
Symbol | Parameter Conditions (MHz) Ta= Ta= Ta= Ta= Ta= Unit

25°C | 25°C 85°C | 105°C | 125°C

100 333 [35320)| 3565 | 37.65 | 41.260
84 26.8 |28.450)| 2897 | 30.82 | 34.3903

External clock, 64 18.6 |19.74®) | 2035 | 2211 | 25.350)
PLL ON,
25 7.8 8.37 9.64 1132 | 14.68
20 6.7 7.25 8.40 10.25 | 13.45
HSI, PLL OFF®), 16 4.6 4.96 6.39 8.20 11.54
Supply | all peripherals enabled® [ 0.8 0.86 2.51 4.34 7.65
oo I.:S:i?;:‘e 100 | 157 |16.74® | 1762 | 1950 | 23.16@ | ™

84 12.7 |1357® | 1460 | 16.38 | 19.98C)
External clock,

PLL ON 64 9.0 | 962® | 1060 | 1237 | 15580
all peripherals 50 7.1 769 | 879 | 1063 | 13.79
disabled®
25 4.0 452 | 568 7.44 | 10.68
20 3.4 403 | 523 6.90 | 10.27
HSI, PLL OFF, 16 2.3 244 | 4.00 5.81 9.13
all peripherals
disabled®? 1 0.6 070 | 235 | 4.18 7.49

1. Guaranteed by characterization results.

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

Tested in production

4. When analog peripheral blocks such as ADC, HSE, LSE, HSI, or LS| are ON, an additional power consumption has to be
considered

3
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Electrical characteristics

STM32F423xH

Table 25. Typical and maximum current consumption in run mode, code with data processing
(ART accelerator enabled except prefetch) running from Flash memory-Vpp =1.7V

Typ Max(")
Symbol | Parameter Conditions {I|\-III(I:-ILZK) T = Ta= | Ta= | Ta= | Ta= |UNit
25°C 25°C | 85°C (105°C |[125°C
100 30.2 32.03 | 32.71 | 34.69 | 38.46
84 24.3 25.77 | 26.58 | 28.47 | 32.16
Eﬁfg;‘y clock, 64 16.8 | 17.80 | 18.66 | 20.53 | 23.85
all peripherals enabled@3) 50 13.2 14.05 | 15.12 | 16.85 | 20.27
25 71 7.62 8.92 | 1081 | 14.11
20 6.1 6.69 7.95 9.72 | 13.09
HSI, PLL OFF, 16 4.4 4.99 6.28 8.18 | 11.45
o 2:1:;22{[ o all peripherals enabled® 1 0.9 1.50 2.88 4.58 8.00 A
Run mode 100 | 126 | 1346 | 14.75 | 16.68 | 20.54
84 10.2 10.90 | 12.25 | 1410 | 17.84
Eﬁegﬂ(gOCk‘ 64 7.2 7.70 | 895 | 10.81 | 14.14
all peripherals disabled® 50 5.7 6.26 7.56 9.26 | 12.72
25 3.2 3.77 511 6.82 | 10.26
20 29 3.41 4.79 6.49 9.92
HSI, PLL OFF, all 16 21 2.63 3.91 5.80 9.06
peripherals disabled(® 1 08 | 134 | 272 | 442 | 7.86

Guaranteed by characterization results..

2. Add an additional power consumption of 1.6 mA per ADC for the analog part. In applications, this consumption occurs only
while the ADC is ON (ADON bit is set in the ADC_CR2 register).

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

analog part.

4. Referto Table 47 and RM0383 for the possible PLL VCO setting

92/210
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Electrical characteristics

Table 28. Typical and maximum current consumption in run mode, code with data processing
(ART accelerator disabled) running from Flash memory -Vpp =17V

Typ Max(")
ags chLK -
Symbol | Parameter Conditions (MHz) Tp = Tp = Ta= | Ta= | Ta= Unit
25°C | 25°C | 85°C [105°C 125 °C
100 36.1 38.48 | 39.08 | 40.91 | 44.59
84 30.6 32.60 | 33.14 | 35.10 | 38.56
External clock,
PLL ON, 64 23.9 25.67 | 26.27 | 27.94 | 31.19
all peripherals 50 18.9 20.32 | 21.04 | 22.85 | 26.10
enabled@®)
25 10.8 1163 | 12.75 | 14.56 | 17.87
20 9.2 984 | 11.06 | 12.98 | 16.23
HSI, PLL OFF, 16 7.1 769 | 9.02 | 10.87 | 14.25
all peripherals
| Supply current | enabled@(® 1 1.2 184 | 310 | 484 | 820 A
DD . m
in Run mode 100 18.6 | 20.33 | 21.23 | 23.15 | 26.71
84 16.5 18.09 | 19.01 | 20.81 | 24.29
all peripherals disabled 50 11.5 12.57 | 13.53 | 15.33 | 18.49
25 7.0 767 | 8.90 | 10.76 | 14.05
20 6.0 668 | 7.87 | 9.65 | 12.96
HSI, PLL OFF, 16 4.8 5.33 6.66 8.49 11.86
all peripherals disabled®) [ 4 1.0 162 | 295 | 466 | 8.06

Guaranteed by characterization results.

while the ADC is ON (ADON bit is set in the ADC_CR2 register).

analog part.

3
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Electrical characteristics STM32F423xH

Table 29. Typical and maximum current consumption in run mode, code with data processing
(ART accelerator enabled with prefetch) running from Flash memory - Vpp =3.6 V

Typ Max(")
ags chLK -
Symbol | Parameter Conditions (MHz) Tp= Tp = Ta= | Ta= | Ta= Unit
25°C | 25°C | 85°C |105°C|125°C
100 423 4508 | 45.76 | 47.88 | 51.71
84 34.6 36.87 | 37.58 | 39.64 | 43.32
External clock, 64 255 | 27.18 | 27.93 | 29.90 | 33.23
PLL ON,
25 10.9 11.61 | 12.87 | 14.72 | 18.08
20 9.3 9.86 | 11.20 | 13.13 | 16.41
HSI, PLL OFF, 16 6.9 7.37 8.81 | 10.72 | 14.04
Supply current | 2!l Peripherals enabled 1 1.2 1.83 | 3.09 | 4.83 | 8.19
lDD inR d mA
in Run mode 100 24.7 26.76 | 27.84 | 29.93 | 33.66
84 20.5 2218 | 23.25 | 25.33 | 28.98
External clock, 64 15.9 17.13 | 18.23 | 20.18 | 23.46
PLL ON®
all peripherals disabled 50 12.7 13.68 | 14.95 | 16.71 | 20.13
25 7.1 757 | 9.01 | 10.88 | 14.25
20 6.1 6.61 | 7.98 | 9.80 | 13.11
HSI, PLL OFF, 16 4.5 5.00 6.44 8.33 | 11.63
all peripherals disabled 1 1.0 161 | 294 | 465 | 8.06

1. Guaranteed by characterization results.

2. Add an additional power consumption of 1.6 mA per ADC for the analog part. In applications, this consumption occurs only
while the ADC is ON (ADON bit is set in the ADC_CR2 register).

3
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STM32F423xH Electrical characteristics

Table 30. Typical and maximum current consumption in run mode, code with data processing
(ART accelerator enabled with prefetch) running from Flash memory -Vpp =1.7V

Typ Max(")
ags chLK -
Symbol | Parameter Conditions (MHz) Tp= Tp = Ta= | Ta= | Ta= Unit
25°C | 25°C | 85°C |105°C|125°C
100 429 4586 | 45.76 | 47.88 | 51.71
84 354 37.90 | 38.16 | 40.01 | 43.26
External clock, 64 26.2 | 28.19 | 28.74 | 30.37 | 33.54
PLL ON,
25 1.1 11.87 | 12.87 | 14.72 | 18.08
20 9.4 10.05 | 11.26 | 13.16 | 16.46
HSI, PLL OFF, 16 71 7.72 9.06 10.90 | 14.29
Supply current | 2!l Peripherals enabled 1 1.2 1.84 | 310 | 4.84 | 8.20
lDD inR d mA
in Run mode 100 254 27.83 | 27.84 | 29.93 | 33.66
84 214 23.44 | 2410 | 25.77 | 29.04
External clock, 64 16.6 18.31 | 19.17 | 20.72 | 23.86
PLL ON®
all peripherals disabled 50 13.2 15.10 | 14.95 | 16.71 | 20.13
25 7.2 7.90 | 9.01 | 10.88 | 14.25
20 6.2 6.83 | 8.05 | 9.88 | 13.15
HSI, PLL OFF, 16 4.8 5.37 6.70 8.52 11.89
all peripherals disabled 1 1.0 162 | 296 | 467 | 8.07

1. Guaranteed by characterization results.

2. Add an additional power consumption of 1.6 mA per ADC for the analog part. In applications, this consumption occurs only
while the ADC is ON (ADON bit is set in the ADC_CR2 register).

3
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Table 56. ESD absolute maximum ratings

Symbol Ratings Conditions Class Maximt:m Unit
value(")

Electrostatic

VEespHam) | discharge voltage Tp = +25 °C conforming to JESD22-A114 2 2000
(human body model)

Tp = +25 °C conforming to ANSI/ESD STM5.3.1, Vv

Electrostatic UFBGA144, UFBGA100, LQFP144, LQFP100, 3 250

VEesp(cowm) |discharge voltage WLCSP81, LQFP64

(charge device model) | T, — +25 °C conforming to ANSI/ESD STM5.3.1,

UFQFPN48 4 500

1. Guaranteed by characterization results.

Static latchup

Two complementary static tests are required on six parts to assess the latchup
performance:

e A supply overvoltage is applied to each power supply pin

e A current injection is applied to each input, output and configurable 1/0O pin

These tests are compliant with EIA/JESD 78A IC latchup standard.

Table 57. Electrical sensitivities

Symbol Parameter Conditions Class
LU Static latch-up class Ta = +125 °C conforming to JESD78A Il'level A
6.3.15 I/0 current injection characteristics

3

As a general rule, current injection to the I/O pins, due to external voltage below Vgg or
above Vpp (for standard, 3 V-capable 1/O pins) should be avoided during normal product
operation. However, in order to give an indication of the robustness of the microcontroller in
cases when abnormal injection accidentally happens, susceptibility tests are performed on a
sample basis during device characterization.

Functional susceptibility to I/O current injection

While a simple application is executed on the device, the device is stressed by injecting
current into the 1/0 pins programmed in floating input mode. While current is injected into
the 1/0 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 (>5
LSB TUE), out of conventional limits of induced leakage current on adjacent pins

(out of =5 pA/+0 YA 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 58.
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Electrical characteristics

6.3.19

Communications interfaces

I2C interface characteristics

The I°C interface meets the requirements of the standard I°C communication protocol with
the following restrictions: the 1/0 pins SDA and SCL are mapped to 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.

The I°C characteristics are described in Table 64. Refer also to Section 6.3.16: I/O port
characteristics for more details on the input/output alternate function characteristics (SDA
and SCL).

The I2C bus interface supports standard mode (up to 100 kHz) and fast mode (up to 400
kHz). The I°C bus frequency can be increased up to 1 MHz. For more details about the
complete solution, contact your local ST sales representative.

Table 64. I2C characteristics

Standard mode 12c(V)(2) Fast mode 12c(1(2)
Symbol Parameter Unit
Min Max Min Max
tw(SCLL) SCL clock low time 4.70 - 1.30 -
tW(SCLH) SCL clock hlgh time 4.0 - 0.60 -
tsuispa) SDA setup time 0.25 - 0.10 -
th(SDA) SDA data hold time 0 - 0 -
tyspaack) | SDA data hold time - 3.450) - 0.90¢4)
t(sDA) | SDA and SCL rise time - 0.100 . 0.30
ty(scL)
%SDA) | SDA and SCL fall time ; 0.30 ; 0.30
tiscL) us
th(sTA) Start condition hold time 4 - 0.6 -
Repeated Start condition setu
tou(sTA) timz P 4.7 - 0.6 -
tsu(sTO) Stop condition setup time 4 - 0.60 -
Stop to Start condition time (bus
tW(STOZSTA) freep) ( 4.70 - 1.3 -
Pulse width of the spikes that are
tsp suppressed by the analog filter - - 0.05 0.10)
for standard fast mode
Cp Capacitive load for each bus line - 400 - 400 pF

N

Guaranteed by design.

ng_#“ must be at least 2 MHz to achieve standard mode I°C frequencies. It must be at least 4 MHz to achieve fast mode
1°C tr

equencies, and a multiple of 10 MHz to reach the 400 kHz maximum I2C fast mode clock.

The device must internally provide a hold time of at least 300 ns for the SDA signal in order to bridge the undefined region

of the falling edge of SCL.

S74

The maximum data hold time has only to be met if the interface does not stretch the low period of SCL signal.

The minimum width of the spikes filtered by the analog filter is above tgp (max)
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Figure 38. I2C bus AC waveforms and measurement circuit
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1. Rg = series protection resistor.
2. Rp = external pull-up resistor.
3. Vpp joc is the I2C bus power supply.

Table 65. SCL frequency (fpc| 1= 50 MHz, Vpp = Vpp_j2¢ = 3.3 V)@

12C_CCR value
fsc (khz) Rp =4.7 kQ
400 0x8019
300 0x8021
200 0x8032
100 0x0096
50 0x012C
20 0x02EE

1. Rp = External pull-up resistance, fgg = 12c speed
2. For speeds around 200 kHz, the tolerance on the achieved speed is of £5%. For other speed ranges, the

tolerance on the achieved speed is $2%. These variations depend on the accuracy of the external
components used to design the application.

134/210 DoclD029161 Rev 5
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Figure 39. FMPI2C timing diagram and measurement circuit
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General PCB design guidelines

Power supply decoupling should be performed as shown in Figure 50 or Figure 51,
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 50. Power supply and reference decoupling (Vgrgg+ not connected to Vppa)

STM32F

@ ; [:l VRrer+ (1)
1
1
1
1
1
1
1
1
—— 1
1uF//10nF  _— '
1

_.—[] VDDA
1uF//10nF _—_
@ L [:l Vssa/VRer+ "

ai17535b

1. VRger+ and VRgg. inputs are both available on UFBGA100. VRrgg. is also available on LQFP100. When
Vger+ and Vgeg. are not available, they are internally connected to Vppa and Vgga.

3
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STM32F423xH
6.3.22 Vgar monitoring characteristics
Table 83. Vgar monitoring characteristics
Symbol Parameter Min Typ Max Unit
R Resistor bridge for Vgat - 50 - KQ
Q Ratio on Vgat measurement - 4 -
Er") Erroron Q -1 - +1 %
2)2) ADC sampling time when reading the Vgat ) )
Ts_voat 1 mV accuracy 5 HS

1. Guaranteed by design.

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

6.3.23 Embedded reference voltage

The parameters given in Table 84 are derived from tests performed under ambient
temperature and Vpp supply voltage conditions summarized in Table 17.

Table 84. Embedded internal reference voltage

Symbol Parameter Conditions Min | Typ | Max Unit
VreginT | Internal reference voltage —40°C<Tp<+125°C | 118 | 1.21 | 1.24 \Y
T (1) |ADC sampling time when reading the ) 10 ) ) s
S_vrefint "~ | internal reference voltage H
Internal reference voltage spread over the
VrerinT s temperature range oo Vop =3V £ 10mV ) 3 5 mv
TCOeff(z) Temperature coefficient

- - 30 50 |ppm/°C

- - 6 10 us
1. Shortest sampling time can be determined in the application by multiple iterations.
2. Guaranteed by design

tSTART(Z) Startup time

Table 85. Internal reference voltage calibration values

Symbol Parameter Memory address
Raw data acquired at temperature of
VREFIN_CAL 30 °C Vppp = 3.3 V Ox1FFF 7A2A - Ox1FFF 7A2B

154/210 DoclD029161 Rev 5
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6.3.27

3

SD/SDIO MMC/eMMC card host interface (SDIO) characteristics

Unless otherwise specified, the parameters given in Table 100 for the SDIO are derived
from tests performed under the ambient temperature, fpoc| k2 frequency and Vpp supply
voltage conditions summarized in Table 17, with the following configuration:

e  Output speed is set to OSPEEDRy[1:0] = 10
e Capacitive load C = 30 pF
e Measurement points are done at CMOS levels: 0.5Vpp

Refer to Section 6.3.16: I/O port characteristics for more details on the input/output
characteristics.

Figure 61. SDIO high-speed mode

W(CKH)T< > > itW(CKL)
D, CMD
(output) >< X

tisy—> YH
D, CMD X

(input)

ai14887

Figure 62. SD default mode

> j_Tl_,—/_JL—
-tovD < toHD

D, CMD
(output) X

ai14888
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STM32F423xH Package information

Device marking for WLCSP81

The following figure gives an example of topside marking and pin 1 position identifier
location.

Other optional marking or inset/upset marks, which identify the parts throughout supply
chain operations, are not indicated below.

Figure 65. WLCSP81 marking example (package top view)

Pin 1 identifier

o

Ly
o ——T7] 32Fu23He

identification”

Date code

Additional
Y ww A 4+ information

O

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.

MSv42605V1
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Package information

7.4

3

LQFP100 package information

Figure 72. LQFP100 - 100-pin, 14 x 14 mm low-profile quad flat package outline
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1. Drawing is not to scale. Dimensions are in millimeters.

Table 107. 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
c 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 15.800 16.000 16.200 0.6220 0.6299 0.6378
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Device marking for LQFP100

The following figure gives an example of topside marking and pin 1 position identifier
location.

Other optional marking or inset/upset marks, which identify the parts throughout supply
chain operations, are not indicated below.

Figure 74. LQFP100 marking example (package top view)

; i ati (1)
Product identification <1—STM32Fu=23
\ VHTE A <+——— | | Revisioncode
Date code
Y Ww

Pin 1 ,l Q
indentifier \\,‘

MSv39489V1

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 UFBGA144

The following figure gives an example of topside marking and ball A1 position identifier
location.

Other optional marking or inset/upset marks, which identify the parts throughout supply
chain operations, are not indicated below.

Figure 83. UFBGA144 marking example (package top view)

Product ’l

. e o (1)
identification’” \"—_, STM32Fug23

\\ ZHJb

Additional
- information
Al
Date code
Y wWww

Ball A1

indentifier \\“

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.

MSv39492V1
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Table 115. Document revision history

Date Revision Changes
02-Sep-2016 1 Initial release.
24-0ct-2016 5 Updated Flgurg 65: WLCSP81 marking example
(package top view)
Updated:
— Table 55: EMI characteristics for LQFP144
— Table 56: ESD absolute maximum ratings
— Table 70: QSPI dynamic characteristics in SDR mode
13-Dec-2016 3 — Table 111: UFBGA144 - 144-ball, 10 x 10 mm,
0.80 mm pitch, ultra fine pitch ball grid array package
mechanical data
— Figure 81: UFBGA144 - 144-pin, 10 x 10 mm,
0.80 mm pitch, ultra fine pitch ball grid array package
outline
Added:
12-Jan-2017 4
an-20 — Table 1: Device summary
Updated:
— Table 2: STM32F423xH features and peripheral
Mar-201 counts
07-Mar-2017 S — Table 12: STM32F423xH alternate functions
Added:
— Table 11: FSMC pin definition
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