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Introduction STM32F423xH

1 Introduction

This datasheet provides the description of the STM32F423xH microcontrollers.

For information on the Cortex®-M4 core, please refer to the Cortex®-M4 programming
manual (PM0214) available from www.st.com.
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ARM

Intelligent Processors by ARM’
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STM32F423xH
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These features make the STM32F423xH microcontrollers suitable for a wide range of
applications:

Motor drive and application control

Medical equipment

Industrial applications: PLC, inverters, circuit breakers
Printers, and scanners

Alarm systems, video intercom, and HVAC

Home audio appliances

Mobile phone sensor hub

Wearable devices

Connected objects

Wifi modules

Figure 4 shows the general block diagram of the devices.
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Description

STM32F423xH

Figure 4. STM32F423xH block diagram
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1. The timers connected to APB2 are clocked from TIMxCLK up to 100 MHz, while the timers connected to APB1 are clocked
from TIMxCLK up to 50 MHz.
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STM32F423xH Functional overview

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 V12

PAO
Voo

BYPASS_REG

Veap_1

Vear 2

ai18498V3

The following conditions must be respected:

e Vpp should always be higher than Vcap 1 and Vcap 2 to avoid current injection
between power domains.

e Ifthetime for Voap 4 @and Vepp 2 to reach V4, 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).

e  Otherwise, if the time for Vcap 1 and Vcap 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).

e IfVcap 1and Vcap 2 go below V4, minimum value and Vpp is higher than 1.7 V, then a
reset must be asserted on PAO pin.

Note: The minimum value of V15 depends on the maximum frequency targeted in the application.

3
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Pinouts and pin description

STM32F423xH

Table 10. STM32F423xH pin definition (continued)

Pin Number

UFQFPN48

LQFP64
WLCSP81

LQFP100

UFBGA100

UFBGA144

LQFP144

Pin name
(function
after
reset)“)

Pin
type

/10
structure

Notes

Alternate functions

Additional
functions

E10

PC8

110 FT

TIM3_CH3, TIM8_CH3,
DFSDM2_CKIN3,
USART6_CK,
QUADSPI_BK1_102,
SDIO_DO, EVENTOUT

40

E2

66

D12

E11

99

PC9

110 FT

MCO_2, TIM3_CH4,
TIM8_CH4, 12C3_SDA,
12S82_CKIN,
DFSDM2_DATIN3,
QUADSPI_BK1_I00,
SDIO_D1, EVENTOUT

29

41

D3

67

D11

E12

100

PA8

110 FT

MCO_1, TIM1_CH1,
12C3_SCL,
DFSDM1_CKOUT,
USART1_CK,
UART7_RX,
USB_FS_SOF,
CAN3_RX, SDIO_Df1,
EVENTOUT

30

42

D2

68

D10

D12

101

PA9

1/10 FT

TIM1_CH2,
DFSDM2_CKIN3,
12C3_SMBA,
SPI2_SCK/I2S2_CK,
USART1_TX,
USB_FS_VBUS,
SDIO_D2, EVENTOUT

31

43

D1

69

C12

D11

102

PA10

110 FT

TIM1_CH3,
DFSDM2_DATIN3,
SPI2_MOSI/12S2_SD,
SPI5_MOSI/I12S5_SD,
USART1_RX,
USB_FS_ID,
EVENTOUT

32

44

C3

70

B12

C12

103

PA11

1/10 FT

TIM1_CH4,
DFSDM2_CKINS5,
SPI2_NSS/1252_WS,
SPl4_MISO,
USART1_CTS,
USART6_TX,
CAN1_RX,
USB_FS_DM,
UART4_RX,
EVENTOUT
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Table 12. STM32F423xH alternate functions (continued)

AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 | AFM1 AF12 | AF13 | AF14 | AF15
SPI3/1253/ SAI/
Port SPUN2S1/ | Spioiagsy | SAM/ | DFsDMi | 12C212C3 | pEspmy | JARTH
svs_ | T2 || DFSDM2 | 12C1/213/ | SPi2n2s2/ | ShIIZoY | DFsDM2/ |usART3iay | 'ZSRMPY | pespmay | DARTSHN o L]l | sYs.
AF~ | LPTIMA TIM8/9/10/11 | I2CFMP1 | SPI3/1283/ USART1/ | 5/6/7/8/ QUADSPY/ AF
SPI5/I2S5/ TIM12/13/14/ UART10
spiaizsa | SPOI2S | usarTz | cant | THIZTAY)psmc | YARYY
USART3 /OTG1_FS
oo | . | LPTMT_ — |DFSDM2C| - - SAIT_MCL - - - - - - — [EVENT
IN1 KIN4 KB ouT
LPTIM1_ DFSDM2_D EVENT
PCT - ouT - ATIN4 - - - SAI_SD_B - - - - - - © | out
LPTIMA_I DFSDM2_D SAM_SCK_| DFSDM1_ EVENT
pc2| - s ; N - | sPi2_miso |12s2ext_SD 3 e ; ; - |Fsmc NwE| - - |y
LPTIM1_ DFSDM2_C SPI2_MOSI/ EVENT
pca| - AL ; e ; 293 5D ; SAI1_FS_B ; ; ; ; FSMC_AO | - - oY
DFSDM2_C QUADSPI_ EVENT
pca | - ; ; s ; 12S1_MCK ; ; - - by 102 - | Fsmc NE4 | - - |y
DFSDM2_D | 12CFMPA USART3_R QUADSPI_ EVENT
PCS 1 - - - ATIN2. | _SMBA - - X - - BK2_I03 - | FSMCNOE | - © | out
TIM3_ 12CFMP1 DFSDM1_ | DFSDM2_ | USART6_ FSMC_D1/ EVENT
PCé | - - cHi | TIMB_CHT | " g | 1282.MCK | “ciiN3 ™ | DATING > - FSMC DA1| ~ SDIO_D6 | - © | out
TIM3_ 12CFMP1 | SPI2_SCK/ DFSDM2_ | USART6_ DFSDM1_D EVENT
ol Pe7 | - - cHz | TMB_CHZ | " "gpa | sz ck | 1?S3-MCK | “ckine RX - ATIN3 - SbIo_b7 | - - | out
h =
s TIM3 DFSDM2_ | USART6_ | QUADSPI EVENT
o _ _ — _ _ - — — — - _ - _
PC8 cH3 | TIM8_CH3 CKIN3 CK BK1_I02 SDIO_DO ouT
TIM3_ 12C3_ DFSDM2_ QUADSPI_ EVENT
pPco | MCO 2 ; ono= | Tms_chHa | 225 | 122 ckiN ; NG ; B 100 ; ; sDio. D1 | - - 5T
DFSDM2_ SPI3_SCK/ | USART3_ QUADSPI_ EVENT
A - - CKIN5 - - 1283 CK > - BK1_IO1 - - Sbio b2 | - - | out
DFSDM2_ USART3_ | UART4_ | QUADSPI_ | FSMC_D2/ EVENT
pcit| - ; ; N - | 12s3ext_SD | sPi3_miso | USAR ay Bk2 NGS |FoMo Dz | - SDIO. D3 | - - oY
SPI3_MOSI/| USART3_ | UART5_ FSMC_D3/ EVENT
pC12| - - - - - - 12S3_SD CcK X - FSMC DA3| - SDIO_CK | - = | out
EVENT
pci3| - ; ; ; ; ; ; ; ; ; ; ; ; ; - oY
EVENT
pci4| - ; ; ; ; ; ; ; ; ; ; ; ; ; - Ry
EVENT
pcis| - ; ; ; ; ; ; ; ; ; ; ; ; ; - 5T
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STM32F423xH Electrical characteristics

6.1.6 Power supply scheme
Figure 21. Power supply scheme
VBAT
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= [ ]
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To connect PDR_ON pin, refer to Section: Power supply supervisor.

The 4.7 uF ceramic capacitor must be connected to one of the Vpp pin.

VCAP_2 pad is only available on 100-pin and 144-pin packages.

Vopa=Vpp and Vgsa=Vss.

Vppusg is a dedicated independent USB power supply for the on-chip full-speed OTG PHY module and

associated DP/DM GPIOs. Vppysg Vvalue does not depend on the Vpp and Vppp values, but it must be the

last supply to be provided and the first to disappear.

Caution:  Each power supply pair (for example Vpp/Vss, Vppa/Vssa) must be decoupled with filtering
ceramic capacitors as shown above. These capacitors must be placed as close as possible
to, or below, the appropriate pins on the underside of the PCB to ensure good operation of
the device. It is not recommended to remove filtering capacitors to reduce PCB size or cost.
This might cause incorrect operation of the device.

I

3
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STM32F423xH

Electrical characteristics

Table 17. General operating conditions (continued)

Symbol Parameter Conditions Min | Typ Max Unit
Input voltage on 2V<Vpp<s36V -0.3 - 5.5
inal7
y RST, FT and TC plns( ) Vpp<2V -0.3 - 52 v
IN
Input voltage on TTa pins - -0.3 - | Vppa +03
Input voltage on BOOTO pin - 0 - 9
UFQFPN48 - - 625
WLCSP81 - - 504
Ce LQFP64 - - 42
Power dissipation at QFpPe 6
TA = 85°C for range 6 o(g) LQFP100 - - 465
TA = 105°C for range 7 LQFP144 _ 571
UFBGA100 - - 351
UFBGA144 - - 417
PD mwW
UFQFPN48 - - 156
WLCSP81 - - 126
LQFP64 - - 106
Power dissipation at
TA = 125°C for range 3®  [FAFP100 - - e
LQFP144 - - 143
UFBGA100 - - 088
UFBGA144 - - 104
Ambient temperature for Maximum power dissipation -40 - 85
range 6 Low power dissipation(® 40 | - 105
- Ambient temperature for Maximum power dissipation —40 - 105
range 7 Low power dissipation(®) -40 - 125
Ambient temperature for Maximum power dissipation —-40 - 125 °C
range 3 Low power dissipation(®) —40 - 130
Range 6 —40 - 105
TJ Junction temperature range |Range 7 -40 - 125
Range 3 —40 - 130
1. Vpp/Vppa minimum value of 1.7 V with the use of an external power supply supervisor (refer to Section 3.17.2: Internal
reset OFF).
2. When the ADC is used, refer to Table 75: ADC characteristics.
3. If VRep+ pin is present, it must respect the following condition: Vppa-Vrgg+ < 1.2 V.
4. ltis recommended to power Vpp and Vppa from the same source. A maximum difference of 300 mV between Vpp and
Vppa can be tolerated during power-up and power-down operation.
5. Only the DM (Pp41) and DP (Pa12) pads are supplied through Vppysg. For application where the Vg (Pag) is directly
connected to the chip, a minimum Vpp supply of 2.7V is required.
(some application examples are shown in appendix B)
6. Guaranteed by test in production
7. To sustain a voltage higher than Vpp+0.3, the internal Pull-up and Pull-Down resistors must be disabled
IS73 DoclD029161 Rev 5 85/210
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Electrical characteristics

Table 22. Embedded reset and power control block characteristics (continued)

Symbol Parameter Conditions Min | Typ | Max | Unit
VppRryst?) | PDR hysteresis - - 40 - | mv
v Brownout level 1 Falling edge 213 | 219 | 2.24
BORT | threshold Rising edge 223 | 229 | 2.33
Brownout level 2 Falling edge 244 | 250 | 2.56
VBOR2 | threshold o v
Rising edge 253 | 259 | 2.63
v Brownout level 3 Falling edge 275 | 2.83 | 2.88
BORS | threshold Rising edge 285 | 2.92 | 2.97
VeoRrhyst?) | BOR hysteresis - - 100 | - | mVv
TRS&'{@MPO POR reset timing - 05 | 1.5 | 30 | ms
In-Rush current on
(2) |voltage regulator power- ) )
lrusH on (POR or wakeup from 160 | 200 | mA
Standby)
In-Rush energy on
E @) |voltage regulator power- | Vpp = 1.7V, To = 125 °C, i i 5.4 c
RUSH on (POR or wakeup from | Igysy = 171 mA for 31 ps ' W
Standby)

The product behavior is guaranteed by design down to the minimum Vpggr/ppRr Value.

Guaranteed by design.

3. The reset timing is measured from the power-on (POR reset or wakeup from Vgat) to the instant when first
instruction is fetched by the user application code.

6.3.6

The current consumption is a function of several parameters and factors such as the

Supply current characteristics

operating voltage, ambient temperature, I/O pin loading, device software configuration,
operating frequencies, I/O pin switching rate, program location in memory and executed

binary code.

The current consumption is measured as described in Figure 22: Current consumption
measurement scheme.

All the run-mode current consumption measurements given in this section are performed
with a reduced code that gives a consumption equivalent to CoreMark code.

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 STM32F423xH

Table 31. Typical and maximum current consumption in Sleep mode - Vpp = 3.6 V

. Typ Max(")
it HCLK ;

Symbol | Parameter Conditions (MHz) Ta= Ta= Ta= | Ta= | Ta= Unit
25°C 25°C | 85°C [105°C |125°C

100 216 |22.97¥ | 2391 | 25.99 | 29.72

_ 2@ | 8 17.4 18.50 | 19.59 | 21.42 | 25.09
All peripherals enabled ,
PLL ON, 50 9.5 10.15 | 11.33 | 13.22 | 16.44
Flash deep power down
25 5.2 579 | 711 | 8.82 | 12.18
20 46 517 | 6.41 | 828 | 11.48
All peripherals enabled®®) | 16 3.0 324 | 478 | 6.60 | 9.94
HSI, PLL OFF, 1 0.7 076 | 241 | 423 | 755

Flash deep power down

100 22.0 23.42 | 2445 | 26.41 | 30.24
84 17.7 18.91 | 19.98 | 21.85 | 25.56

All peripherals enabled @), ™ g4 12.4 13.17 | 14.30 | 16.07 | 19.48

External clock,

PLL ON Flash ON 50 9.8 10.48 11.72 | 13.53 | 16.90
25 55 6.05 7.41 9.11 12.55
20 4.9 5.42 6.72 8.57 11.89

Supply HSI, PLL ON, Flash ON 1 0.9 101 | 267 | 452 | 7.88
Ipp |currentin mA
Sleep mode 100 | 35 | 417 | 556 | 7.54 | 11.23

84 2.9 3.48 4.94 6.76 10.40

All peripherals disabled,

External clock, 64 2.2 2.73 3.94 5.80 8.98

PLL ON®), 50 18 238 | 357 | 542 | 860

Flash deep power down
25 1.3 1.86 3.1 4.82 8.12
20 1.3 1.90 3.13 4.85 8.15

All peripherals disabled, 16 0.6 0.68 2.33 4.16 7.47

HSI, PLL OFF(@),

Flash deep power down ! 0.5 0.59 224 407 7.38
100 4.0 4.54 5.97 8.09 11.74
84 3.3 3.87 5.32 719 | 10.84

All peripherals disabled, 64 25 3.04 4.33 6.15 947

External clock,

PLL ON®. Flash ON 50 2.2 269 | 393 | 582 | 9.04
25 1.6 2.13 3.37 5.20 8.46
20 1.6 2.16 3.39 5.22 8.48

All peripherals disabled, 16 0.9 0.96 2.62 | 447 | 7.82

HSI, PLL OFF(?), Flash ON [ 4 0.7 0.85 | 250 | 436 | 7.71

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_CR?2 register).
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Table 67. SPI dynamic characteristics(! (continued)

Symbol Parameter Conditions Min Typ Max Unit
taso) Data output access time | Slave mode 7 - 21 ns
tyisiso) | Data output disable time | Slave mode 5 - 12 ns
Slave mode (after enable edge), ) 7 125
27V<Vpp<36V
o) Data output valid time | Slave mode (after enable edge), ) 4 19 ns
1.71V <Vpp<36V
tymo) Master mode - 2 3
th(so) - 1SI$¥evr203e <36V ® ) )
Data output hold time : DD < 9 ns
thmo) Master mode 1.5 - -

Guaranteed by characterization results.

2. Maximum frequency in Slave transmitter mode is determined by the sum of t,(so) and tg, gy which has to fit into SCK low or
high phase preceding the SCK sampling edge. This value can be achieved when the SPI communicates with a master
having ts,gvi) = 0 while Duty(SCK) = 50%

Figure 40. SPI timing diagram - slave mode and CPHA =0

NSS input \

tsunss) : to(SCK) ———— th(NSS)—:q—>::
! ! : -- 1 h
5 [cPHA=0 I 'f, \ /. \. ’. \ !
—_ 1
< |cPoL=0 | tw(SCKH) 1, 3 ! h ! :
& |CPHA=0 | twisckL) ¥ | T | 5
@ |cpoL=1 . ! . ! ! ' \
! ) | 1
: :u : o } ) :
| " tv(so) +&—» th(SO) Le—p »lie tdis(SO) 4—
ta(SO) ~&—» | X : \ tf(SCK) \
1 I - 1 1
OUT"";%? —( ' MSB OUT X BIT6 OUT X LSB OUT )—
- 1
tsu(sl) —>.—:4|—
| 3
MOSI -
INPUT X . MSBIN X BIT1IN X LSB IN X
1

ai14134c
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Figure 45. SAl master timing waveforms
. 1/isck .
>
SAI_SCK_X . ! | . .
: i j @ h(Fs)
SALFS_X A ! ,
oupu) ) e ty(SD_MT) ¢—> i« th(SD_MT)
SAI_SD_X . : :
- Slat
(transmit) X X X ; " X \_ Slotn+2 X:
tsu(SD_MR) &—»e—»: th(SD_MR)
SAI_SD_X / Slot n ' x
(receive) X X X : X X
' MS32771V1
Figure 46. SAIl slave timing waveforms
; sck .
SAI_SCK_X , \ : : : .
tw(CKH_X) ¢——>——>' tw(CKL_X) E 5 «——»ih(Fs)
SAI_FS_X . /
(input) tsu(FS) —» ty(SD_ST) — > th(SD_ST)
SAI_SD_X : : :
- Slot
(transmit) X X ; " X X Slotn+2 X:
tsu(SD_SR) &—pie—>» th(SD_SR)
SAI_SD_X / Slotn ' x
(receive) X X X X X
' MS32772V1
1S7 DoclD029161 Rev 5 143/210




STM32F423xH

Electrical characteristics

6.3.20 12-bit ADC characteristics
Unless otherwise specified, the parameters given in Table 75 are derived from tests
performed under the ambient temperature, fpc| k2 frequency and Vppp supply voltage
conditions summarized in Table 17.
Table 75. ADC characteristics
Symbol Parameter Conditions Min Typ Max Unit
Vppa | Power supply 1.7() - 3.6
-~ Vopa —VRer+ < 1.2V @)
Vrer+ | Positive reference voltage 1.7 - Vppa V
Vgrer. | Negative reference voltage - - 0 -
Vppa = 1.7Mt0 2.4V 0.6 15 18 MHz
fapc | ADC clock frequency
Vppa=2.41t03.6V 0.6 30 36 MHz
fADC =30 MHZ,
. . - - 1764 kHz
frric® | External trigger frequency 12-bit resolution
- - - 17 1fapc
' ®) . 0 (Vssaor VRgr- )
VaIN Conversion voltage range tied to ground) VREF+ Vv
@) . . See Equation 1 for ) }
Ran External input impedance details 50 kQ
RADC(z)(4) Sampling switch resistance - - - 6 kQ
(2) |Internal sample and hold ) )
Canc capacitor 4 / pF
b (2) Injection trigger conversion fapc = 30 MHz - - 0.100 us
lat
latency - - - 30 | 1/fapc
i (@ |Regular trigger conversion fapc = 30 MHz - - 0.067 Hs
latr
latency . - - 20) | 1ffape
fapc = 30 MHz 0.100 - 16 us
tg(@) Sampling time ADC
- 3 - 480 1fapc
tSTAB(z) Power-up time - - 2 3 ps
fADC =30 MHz
0.50 - 16.40
12-bit resolution HS
fADC =30 MHz
0.43 - 16.34
10-bit resolution Hs
Total conversion time (including f =30 MHz
t @) Onve ADC )
CONV" | sampling time) 8-bit resolution 0.37 16.27 HS
fADC =30 MHz
0.30 - 16.20
6-bit resolution Hs
9 to 492 (tg for sampling +n-bit resolution for successive 1§
approximation) ADC
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Note: ADC accuracy vs. negative injection current: injecting a negative current on any analog
input pins should be avoided as this significantly reduces the accuracy of the conversion
being performed on another analog input. It is recommended to add a Schottky diode (pin to
ground) to analog pins which may potentially inject negative currents.

Any positive injection current within the limits specified for Iinyypiny @and Zlinyeiny in
Section 6.3.16 does not affect the ADC accuracy.

Figure 48. ADC accuracy characteristics

VREF+ , . VDDA
[1LSB = (or ——— depending on package)]
IDEAL™ 006 4096
A
4095 —f - - - - - - - - - - - - - - - - - - - - m - - - = - i
1
4094 — '
4093 | :
/ 1
= ;
1
7 1
1
6 1 1
5 - 1
4 1
3 '
2 - '
1 :
| // | I | I | % L >
0 / / 4093 4094 4095 4096
Vs VD
ai14395¢c
1. See also Table 77.
2. Example of an actual transfer curve.
3. Ideal transfer curve.
4. End point correlation line.
5. Ep = Total Unadjusted Error: maximum deviation between the actual and the ideal transfer curves.
EO = Offset Error: deviation between the first actual transition and the first ideal one.
EG = Gain Error: deviation between the last ideal transition and the last actual one.
ED = Differential Linearity Error: maximum deviation between actual steps and the ideal one.
EL = Integral Linearity Error: maximum deviation between any actual transition and the end point
correlation line.
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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.
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Table 88. Asynchronous non-multiplexed SRAM/PSRAM/NOR -

read timings(1(

Symbol Parameter Min Max Unit
tw(NE) FSMC_NE low time 2%thok-1 | 2%ty + 1
ty(NOE_NE) FSMC_NEXx low to FSMC_NOE low 0 0.5
tw(NOE) FSMC_NOE low time 2%thok-1 | 2%tk + 1
tNE_NOE) EnS1I;/IC_NOE high to FSMC_NE high hold 0 )
tya NE) FSMC_NEXx low to FSMC_A valid - 0.5
th(A_NOE) Address hold time after FSMC_NOE high 0 -
ty(BL NE) FSMC_NEXx low to FSMC_BL valid - 0.5 ns
th(BL_NOE) FSMC_BL hold time after FSMC_NOE high 0 -
tsu(Data_NE) Data to FSMC_NEXx high setup time tholk - 2 -
tsuata_NoE) | Data to FSMC_NOEX high setup time tholk - 2 -
thpata_NoE) | Data hold time after FSMC_NOE high 0 -
th(Data_NE) Data hold time after FSMC_NEXx high 0 -
tynabv NE) | FSMC_NEx low to FSMC_NADV low - 0
tw(NADV) FSMC_NADV low time - theok + 1
1. C_=30pF.
2. Based on characterization.
Table 89. Asynchronous non-multiplexed SRAM/PSRAM/NOR read -
NWAIT timings(1)
Symbol Parameter Min Max Unit
tw(NE) FSMC_NE low time 7*thoak*t1 |7 " thok + 1
twNOE) FSMC_NWE low time 5"thok-1 |5 " thok + 1
tw(NWAIT) FSMC_NWAIT low time tholk - 0.5 - ns
(U (NWAIT NE) rI:;Ir\]/IC_NWAIT valid before FSMC_NEx 5* toLk + 1.5 )
1. C_=30pF.
2. Based on characterization.
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Device marking for UFBGA100

The following figure gives an example of topside marking and ball 1 position identifier

location.

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

Figure 80. UFBGA100 marking example (package top view)

Product identification”

Ball 1 identification

\

> STM32F

[

423VHHE

Date code

=year +

Y

Ww

o &7 Op

week

Additional information

MSv39491V1

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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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.

© 2017 STMicroelectronics — All rights reserved
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