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Note:
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3171

3

detected, the system automatically switches back to the internal RC oscillator and a
software interrupt is generated (if enabled). This clock source is input to a PLL thus allowing
to increase the frequency up to 180 MHz. Similarly, full interrupt management of the PLL
clock entry is available when necessary (for example if an indirectly used external oscillator
fails).

Several prescalers allow the configuration of the two AHB buses, the high-speed APB
(APB2) and the low-speed APB (APB1) domains. The maximum frequency of the two AHB
buses is 180 MHz while the maximum frequency of the high-speed APB domains is

90 MHz. The maximum allowed frequency of the low-speed APB domain is 45 MHz.

The devices embed a dedicated PLL (PLLI2S) and PLLSAI which allows to achieve audio
class performance. In this case, the 1°S master clock can generate all standard sampling
frequencies from 8 kHz to 192 kHz.

Boot modes

At startup, boot pins are used to select one out of three boot options:
e  Boot from user Flash

e  Boot from system memory

e  Boot from embedded SRAM

The boot loader is located in system memory. It is used to reprogram the Flash memory
through a serial interface. Refer to application note AN2606 for details.

Power supply schemes

e Vpp=1.7to 3.6 V: external power supply for I/Os and the internal regulator (when
enabled), provided externally through Vpp pins.

e Vgsa, Vppa = 1.7 to 3.6 V: external analog power supplies for ADC, DAC, Reset
blocks, RCs and PLL. Vppp and Vgga must be connected to Vpp and Vgg, respectively.

e Vpar = 1.65to0 3.6 V: power supply for RTC, external clock 32 kHz oscillator and
backup registers (through power switch) when Vpp is not present.

Vpp/Vppa minimum value of 1.7 V is obtained with the use of an external power supply
supervisor (refer to Section 3.17.2: Internal reset OFF). Refer to Table 3: Voltage regulator
configuration mode versus device operating mode to identify the packages supporting this
option.

Power supply supervisor

Internal reset ON

On packages embedding the PDR_ON pin, the power supply supervisor is enabled by
holding PDR_ON high. On the other package, the power supply supervisor is always
enabled.

The device has an integrated power-on reset (POR)/ power-down reset (PDR) circuitry
coupled with a Brownout reset (BOR) circuitry. At power-on, POR/PDR is always active and
ensures proper operation starting from 1.8 V. After the 1.8 V POR threshold level is
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Pinouts and pin description

Figure 11. STM32F42x LQFP100 pinout
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1. The above figure shows the package top view.
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Table 11. FMC pin definition

Pin name CF NOI;I;?\EAM/ NOR"IPUSXRAM NAND16 SDRAM
PFO A0 A0 A0
PF1 A1 A1 A1
PF2 A2 A2 A2
PF3 A3 A3 A3
PF4 A4 A4 A4
PF5 A5 A5 A5
PF12 AB AB A6
PF13 A7 A7 A7
PF14 A8 A8 A8
PF15 A9 A9 A9
PGO A10 A10 A10
PG1 A1 A11
PG2 A12 A12
PG3 A13
PG4 A14 BAO
PG5 A15 BA1
PD11 A16 A16 CLE
PD12 A17 A17 ALE
PD13 A18 A18
PE3 A19 A19
PE4 A20 A20
PES5 A21 A21
PE6 A22 A22
PE2 A23 A23
PG13 A24 A24
PG14 A25 A25
PD14 DO DO DAO DO DO
PD15 D1 D1 DA1 D1 D1
PDO D2 D2 DA2 D2 D2
PD1 D3 D3 DA3 D3 D3
PE7 D4 D4 DA4 D4 D4
PES8 D5 D5 DA5 D5 D5
PE9 D6 D6 DA6 D6 D6
PE10 D7 D7 DA7 D7 D7
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Table 12. STM32F427xx and STM32F429xx alternate function mapping
AFO AF1 AF2 AF3 | AF4 | AF5 | AF6 AF7 AF8 AF9 AF10 AF11 AF12 AF13 | AF14 | AF15
Port SPI3/ | USART6/ | CAN1/2/ | OTG2_HS
sYs | TiM12 | Timzjas | TIMBISI | 12C1/ ) SPII21 | SPI2I3I | g ppTq/ | UARTA/S/7 | TIM12/13114 | /OTG1 ETH | FMCSDIOT hoyy | Lep | sys
1011 | 23 | 3/4/5/6 | SAM - /OTG2_FS
23 18 /LCD FS

TM2_ 1 s | Tivs USART2 ETH_MII EVEN
PAO | - CH:E/I'RMZ cHi | ETR | - - - cTs | UART4_TX - - CRS - - - TOUT

ETH_MII_
TIM2_ | TIM5_ USART2_ RX_CLK/E EVEN
PAT 1 - CH2 CH2 - - - - RTs | UARTARX - - TH_RMII_ - - - | TouT

REF_CLK
bao | TM2_ | TIM5_ | TiMo_ | ] | usarT2_ ] ] ] ETH_ ] ] ] EVEN
CH3 CH3 CH1 X MDIO TOUT
TIM2_ | TIM5_ | TIM9_ USART2._ OTG_HS_ | ETH_MIl_ EVEN
PAS | - CH4 CH4 CHZ - - - RX - - ULPI DO | coL - - LCD_BS | rouT

SPI3
oaa | ) ) ) _ | sen_ | Sy | usART2 ) ) ) ) OTG_HS_ | bcMI_ | LcD_ | EVEN
NSS | a5 ws| K SOF | HSYNC | VSYNC | TOUT
TIM2
_ TIMS_ SPI_ OTG_HS_ ) ) ) ) EVEN
PAS |- cRiT2 - CHIN | - SCK - - - - ULPI_CK TOUT
Port A —

TIMI_ | TIM3_ | TIM8_ SPH_ DCMI_ EVEN
PAG | - BKIN CH1 BKIN - | miso - - - TIM13_CH1 - - - pIXCLK | “CP-C2 | touT

ETH_MII_
TMI_ | TIM3_ | TIM8_ SPH_ RX _DV/ EVEN
PAT | - CHIN cH2 | CHIN | ~ | wmosi - - - TIM14_CH1 - ETH_RMII - - - TOUT

"CRS_DV
TIM1_ 12C3_ USART1_ OTG_FS_ ] ] ] EVEN
PAB | MCOT | ohyq - - scL - - CcK - - SOF LCD_R6 | 1oyt
ao |- TIM1_ ] e | | usarTi_ ] ] ] ] ] DCMI_ ] EVEN
CHZ SMBA X DO TOUT
oato |- TIM1_ ] ] ] ] | usarT1_ ] ] OTG_FS_ ] ] DCMI_ ] EVEN
CH3 RX D D1 TOUT
TIM1_ USART1_ OTG_FS_ ] ] ] EVEN
PAI1 | - o, ; ; ; ; ; il ; CAN1_RX o Lco_Ra | SYEN
TIM1_ USART1_ OTG_FS_ EVEN
pat2 | - L ; ; ; ; ; il ; CAN1_TX > ; ; - | eors | EJ°N

XX6ZY4CENLS XXLZV4ZEINLS
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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 | 23 | 3/4/5/6 | SAM /OTG2_FS
23 /8 /LCD FS =
o7 | ] ] ~ |i2ca_| spis_ ] ] ] ] ] ETH MI_ | FMC_ | DCMIL ] ]
scL | MmIso RXD3 | SDCKET D9
12C3_ DCMI_ EVEN
PH8 | - ; ; ; 2ol - ; ; ; ; ; ; Fmc_pte | DOM | Lep_ R | EYEN
12C3_ DCMI_ EVEN
PHO | - ; ; - e - ; ; ; TIM12_CH2 ; ; Fmc_o17 | PS¥- | ep rs | SN
TIMS5_ DCMI_ EVEN
PH10 | - ; o ; ; ; ; ; ; ; ; ; Fmc_o1s | P | Lo ra | SN
Port TIMS5_ DCMI_ EVEN
ot leHtt |- ; o ; ; ; ; ; ; ; ; ; Fmc_o19 | PGUL | Lo rs | SN
TIM5_ DCMI_ EVEN
PH12 | - ; o ; ; ; ; ; ; ; ; ; Fmc_p20 | PGU- | Lo re | SITT
TIMS_ EVEN
PH13 | - ; ; o ; ; ; ; CAN1_TX ; ; FMC_D21 - |ep_ez2 | EJEN
TIMS_ DCMI_ EVEN
PH14 | - ; ; A ; ; ; ; ; ; ; Fmc_p22 | PM- | Lep a3 | SUEY
TIMS_ DCMI_ EVEN
PH15 | - ; ; i ; ; ; ; ; ; ; Fmc_p23 | OO [ Lep_ea | BN
SPI2
TIMS - DCMI EVEN
PO | - ; _ ; - | Nssi2 ; ; ; ; ; ; FMC_D24 _ | Lcp_es
CH4 & e D13 TOUT
SPI2_
PI1 ; ; ; ; - | sckiz ; ; ; ; ; ; Fmc_o2s | OG0 [ Lep_ee | SN
S2 CK
TIMS_ SPI2_ | 12S2ext_ DCMI_ EVEN
N - - CH4 - | mis6 | sp - - - - - FMC_D26 | "9~ | LCD_G7 | 1oyt
Port | SPI2_M
TIM8_ _ DCMI_D EVEN
PI3 | - ; ; pug - | osuizs Fmc_pz7 | PO o
2 SD
TIMS_ FMC_ | DCMI_D EVEN
L - - BKIN - - - - - - - - NBL2 5 | LCD_B4| 1oyt
TIM8_ FMC_ | DCMI_ EVEN
PIS 1 - - - CH1 - - - - - - - - NBL3 | vsync | FCP-BS | tout
TIM8_ DCMI_ EVEN
PI6 | - ; ; e ; ; ; ; ; ; ; ; Fmc_ozs | P | o ss | SN
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Table 12. STM32F427xx and STM32F429xx alternate function mapping (continued)

AFO | AF1 AF2 AF3 | AFa | AF5 | AFe AF7 AF8 AF9 AF10 AF11 AF12 | AF13 | AF14 | AF15
et SYS | TIM12 | TIM3/4/5 T:'g'ﬁqgl '22‘1:;’ 2;2,15’,26’ 3:5’13’ USSEE'II'H u%%ggg nﬁ??ﬁ'zz/u O/{)?é{S ETH fg"%g";g pcMi | LcD | sys
23 18 /LCD FS -

PI7 | - ; ; W - ; ; ; ; ; ; ; Fmc_p29 | DU | Lcp e | EYEN
PO | - - ; ; ; - ; ; ; CAN1_RX ; ; FMC_D30 ; venic | 5ok
o T [ e e
[ | | | e - | e
Pz | - - - - - - - - - - . - . . HLSCYDN_C %Eﬁ
7 U I N R I R S e R
T e
PI15 - - - - - - - - - - - - - - LCD_RO -'%'LE#
PJO - - - - - - - - - - - - - - LCD_R1 %E#
Pt | - - . - - - - - - - - - - - |eore | SN
PJ2 - - - - - - - - - - - - - - LCD_R3 Egﬁﬁ
P3| - - - - - - - - - - - - - - | Lcora| EXEN

Port J
PJ4 - - - - - - - - - - - - - - LCD_R5 %Fﬁ
PJ5 - - - - - - - - - - - - - - LCD_R6 -'%'LE#
PJ6 - - - - - - - - - - - - - - LCD_R7 %Eﬁ
PJ7 - - - - - - - - - - - - - - LCD_GO Egﬁﬁ

uonduosap uid pue sinould

XX6ZY4CEINLS XXLZV4ZEINLS



Memory mapping

STM32F427xx STM32F429xx

Table 13. STM32F427xx and STM32F429xx register boundary addresses (continued)

Bus Boundary address Peripheral
0x4001 6C00- 0x4001 FFFF Reserved
0x4001 6800 - 0x4001 6BFF LCD-TFT
0x4001 5C00 - 0x4001 67FF Reserved
0x4001 5800 - 0x4001 5BFF SAl1
0x4001 5400 - 0x4001 57FF SPI6
0x4001 5000 - 0x4001 53FF SPI5
0x4001 5400 - 0x4001 57FF SPI6
0x4001 5000 - 0x4001 53FF SPI5
0x4001 4C00 - 0x4001 4FFF Reserved
0x4001 4800 - 0x4001 4BFF TIM11
0x4001 4400 - 0x4001 47FF TIM10
0x4001 4000 - 0x4001 43FF TIM9
0x4001 3C00 - 0x4001 3FFF EXTI

APB2
0x4001 3800 - 0x4001 3BFF SYSCFG
0x4001 3400 - 0x4001 37FF SPl14
0x4001 3000 - 0x4001 33FF SPI1
0x4001 2C00 - 0x4001 2FFF SDIO
0x4001 2400 - 0x4001 2BFF Reserved
0x4001 2000 - 0x4001 23FF ADC1 - ADC2 - ADC3
0x4001 1800 - 0x4001 1FFF Reserved
0x4001 1400 - 0x4001 17FF USART6
0x4001 1000 - 0x4001 13FF USART1
0x4001 0800 - 0x4001 OFFF Reserved
0x4001 0400 - 0x4001 O7FF TIM8
0x4001 0000 - 0x4001 O3FF TIM1

88/238
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Electrical characteristics
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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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Designing hardened software to avoid noise problems

EMC characterization and optimization are performed at component level with a typical
application environment and simplified MCU software. It should be noted that good EMC
performance is highly dependent on the user application and the software in particular.

Therefore it is recommended that the user applies EMC software optimization and
prequalification tests in relation with the EMC level requested for his application.

Software recommendations

The software flowchart must include the management of runaway conditions such as:
e  Corrupted program counter

e  Unexpected reset

e  Critical Data corruption (control registers...)

Prequalification trials

Most of the common failures (unexpected reset and program counter corruption) can be
reproduced by manually forcing a low state on the NRST pin or the Oscillator pins for 1
second.

To complete these trials, ESD stress can be applied directly on the device, over the range of
specification values. When unexpected behavior is detected, the software can be hardened
to prevent unrecoverable errors occurring (see application note AN1015).

Electromagnetic Interference (EMI)

The electromagnetic field emitted by the device are monitored while a simple application,
executing EEMBC? code, is running. This emission test is compliant with SAE IEC61967-2
standard which specifies the test board and the pin loading.

Table 52. EMI characteristics

Max vs. Max vs.
Symbol | Parameter Conditions Monitored [fuseffepul | [fuselferul | ypig
frequency band
25/168 MHz | 25/180 MHz

0.1 to 30 MHz 16 19
Vpp=3.3V, Ty =25°C, LQFP176
package, conforming to SAE J1752/3 | 30 to 130 MHz 23 23 dBpv
EEMBC, ART ON, all peripheral 130 MHz to
clocks enabled, clock dithering 1GHz 25 22
disabled.

SAE EMI Level 4 4 -

SEMl Peak level

0.1 to 30 MHz 17 16
Vpp= 3.3V, To=25°C, LQFP176
package, conforming to SAE J1752/3 | 30 to 130 MHz 8 10 dBpv
EEMBC, ART ON, all pgripheral 130 MHz to » 16
clocks enabled, clock dithering 1GHz
enabled

SAE EMI level 3.5 3.5 -

IS73 DoclD024030 Rev 9 131/238
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3

Output voltage levels

Unless otherwise specified, the parameters given in Table 57 are derived from tests
performed under ambient temperature and Vpp supply voltage conditions summarized in
Table 17. All I/Os are CMOS and TTL compliant.

Table 57. Output voltage characteristics

Symbol Parameter Conditions Min Max | Unit
VOL(1) Output low level voltage for an I/O pin CMOS port(z) - 0.4
3) . ] lio=+8 mA \Y
Vonu Output high level voltage for an I/O pin | , -, Npp 3.6 V Vpp - 04 -
VoL U Output low level voltage for an I/O pin TTL port(z) - 0.4
I|O =+ 8mA \
VoH ®) Output high level voltage for an I/O pin 2.7V Npp 3.6V 2.4 -
VOL(1) Output low level voltage for an I/O pin lio=+20 mA - 1.34) v
Vou® | Output high level voltage for an I/0 pin | 2.7V <Vpp 3.6 V | v -1.3#| -
VOL(1) Output low level voltage for an I/O pin lio=+6 mA - 0.44) v
Vou® | Output high level voltage for an I/0 pin | 1.8V <Vpp 8.6V |v-04@®)| -
VOL“) Output low level voltage for an I/O pin lio=+4 mA - 0.4 v

Vou® | Output high level voltage for an I/0 pin | 1.7V <Vpp 3.6V |v-0.40)| -

1. The ljg current sunk by the device must always respect the absolute maximum rating specified in Table 15.
and the sum of |, (/O ports and control pins) must not exceed lygs.

2. TTL and CMOS outputs are compatible with JEDEC standards JESD36 and JESD52.

The |, current sourced by the device must always respect the absolute maximum rating specified in
Table 15 and the sum of |, (I/O ports and control pins) must not exceed ly,pp.

4. Based on characterization data.

Guaranteed by design.
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Figure 43. SAl master timing waveforms
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Figure 44. SAl slave timing waveforms
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Table 72 gives the list of Ethernet MAC signals for the RMII and Figure 48 shows the
corresponding timing diagram.

Figure 48. Ethernet RMII timing diagram
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RMII_RXD[1:0]
RMII_CRS_DV

ai15667b

Table 72. Dynamics characteristics: Ethernet MAC signals for RMII(")

Symbol Parameter Condition Min Typ Max Unit
tsurxp) | Receive data setup time 1.5 - -
t Receive data hold time 0 - -
h(RXD) 171V < Vpp <36 V
tsucrs) | Carrier sense setup time 1 - -
tincrs) | Carrier sense hold time 1 - -
ns
t Transmit enable valid delay 27V<Vpp<3.6V 8 10.5 12
(TXEN) " time 171V < Vpp <36 V 8 10.5 14
27V<Vpp<36V 8 11 12.5
tyrxp) | Transmit data valid delay time
1.71V<Vpp<3.6V 8 1 14.5
1. Guaranteed by characterization results.
Table 73 gives the list of Ethernet MAC signals for MIl and Figure 48 shows the
corresponding timing diagram.
1S7 DoclD024030 Rev 9 155/238
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Figure 53. Power supply and reference decoupling (Vrgg+ connected to Vppa)
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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

3
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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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Table 95. Synchronous multiplexed PSRAM write timings(1)(2)

Symbol Parameter Min Max Unit
twicLk) FMC_CLK period, VDD range= 2.7 to 3.6 V 2Theok -1 - ns
tacLknNext) | FMC_CLK low to FMC_NEX low (x=0..2) - 1.5 ns
tacLkr-NExH) | FMC_CLK high to FMC_NEX high (x=0...2) Thelk - ns
tycLkL-NaDvL) | FMC_CLK low to FMC_NADV low - 0 ns
ty(cLkL-NADVH) | FMC_CLK low to FMC_NADV high 0 - ns
tycikL-av) |FMC_CLK low to FMC_Ax valid (x=16...25) - 0 ns
tacLkH-Alv) | FMC_CLK high to FMC_Ax invalid (x=16...25) THCLK - ns
tacLk-nweL) | FMC_CLK low to FMC_NWE low - 0 ns
tcLkH-nwer) | FMC_CLK high to FMC_NWE high TheLk—0.5 - ns
tycLkL-apy) | FMC_CLK low to FMC_AD[15:0] valid - 3 ns
tacLkL-apryy | FMC_CLK low to FMC_AD[15:0] invalid 0 - ns
tycLkL-DaTA) | FMC_A/D[15:0] valid data after FMC_CLK low - 3 ns
tycLknsLL) | FMC_CLK low to FMC_NBL low 0 - ns
tycLkn-NBLH) | FMC_CLK high to FMC_NBL high Thek=0.5 - ns
tsunwarT-cLkH) | FMC_NWAIT valid before FMC_CLK high 4 - ns
th(cLkH-NwAIT) | FMC_NWAIT valid after FMC_CLK high 0 - ns

1. C_=30pF.

2. Guaranteed by characterization results.
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Table 97. Synchronous non-multiplexed PSRAM write timings“xz) (continued)

Symbol Parameter Min Max Unit
tyicLkn-alv) | FMC_CLK high to FMC_Ax invalid (x=16...25) 0 - ns
tycLke-nweL) | FMC_CLK low to FMC_NWE low - 0 ns
tycLkH-nweH) | FMC_CLK high to FMC_NWE high Thelk—0.5 - ns
ty(cLkL-Datay | FMC_D[15:0] valid data after FMC_CLK low - 25 ns
tycLknsLL) | FMC_CLK low to FMC_NBL low 0 - ns
tycLkn-NBLH) | FMC_CLK high to FMC_NBL high Thek—0.5 - ns
tsu(NwAIT-cLkH) | FMC_NWAIT valid before FMC_CLK high 4
th(cLkH-NwAIT) | FMC_NWAIT valid after FMC_CLK high 0

1.

C_ = 30 pF.

2. Guaranteed by characterization results.

PC Card/CompactFlash controller waveforms and timings

Figure 63 through Figure 68 represent synchronous waveforms, and Table 98 and Table 99
provide the corresponding timings. The results shown in this table are obtained with the
following FMC configuration:

COM.FMC_SetupTime = 0x04;
COM.FMC_WaitSetupTime = 0x07;
COM.FMC_HoldSetupTime = 0x04;
COM.FMC_HiZSetupTime = 0x00;
ATT.FMC_SetupTime = 0x04;
ATT.FMC_WaitSetupTime = 0x07;
ATT.FMC_HoldSetupTime = 0x04;
ATT.FMC_HiZSetupTime = 0x00;
I0.FMC_SetupTime = 0x04;
I0.FMC_WaitSetupTime = 0x07;
I0.FMC_HoldSetupTime = 0x04;
I0.FMC_HiZSetupTime = 0x00;
TCLRSetupTime = 0;
TARSetupTime = 0.

In all timing tables, the Ty is the HCLK clock period.
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Device marking for LQFP100

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 82. LQFP100 marking example (package top view)

Product identification(!)

NSTMBEFL'E.:I| /Revisioncode

\|VITI=. R/!/
L T

Date code = year + week

| L] Mww

izignlifier K’l Q

ai14998d

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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Table 118. UFBGA176+25 - ball, 10 x 10 mm, 0.65 mm pitch,
ultra fine pitch ball grid array package mechanical data (continued)

millimeters inches(")
Symbol
Min. Typ. Max. Min. Typ. Max.
eee - - 0.150 - - 0.0059
fff - - 0.050 - - 0.0020

1. Values in inches are converted from mm and rounded to 4 decimal digits.

Figure 99. UFBGA176+25-ball, 10 x 10 mm, 0.65 mm pitch, ultra fine pitch
ball grid array package recommended footprint

000000000000000
000000000000000 .,
000000000000000 |°°
©00000000000000 4 ™"
©000 000
0000 00000 0000
0000 00000 0000
0000 00000 0000
0000 00000 0000
0000 00000 0000
0000 0000
000000000000000
000000000000000
000000000000000
©00000000000000 U

Table 119. UFBGA176+25 recommended PCB design rules (0.65 mm pitch BGA)

Dimension Recommended values
Pitch 0.65 mm
Dpad 0.300 mm
Dsm 0.490 mm typ. (depends on the soldermask
registration tolerance)
Stencil opening 0.300 mm
Stencil thickness Between 0.100 mm and 0.125 mm
Pad trace width 0.100 mm
220/238 DoclD024030 Rev 9 m
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Appendix B  Application block diagrams

B.1 USB OTG full speed (FS) interface solutions

Figure 103. USB controller configured as peripheral-only and used
in Full speed mode
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External voltage regulator only needed when building a Vgg powered device.

2. The same application can be developed using the OTG HS in FS mode to achieve enhanced performance
thanks to the large Rx/Tx FIFO and to a dedicated DMA controller.

Figure 104. USB controller configured as host-only and used in full speed mode

Vob
EN
GPIO Current Ii'miteq 5V Pur
Overcurrent power switch
GPIO+IRQ
STM32F4xx

VBUS 5
3
DM <
OSC_IN PA11//PB14 :
DP] <«
o PA12/PB15 3
V, (7]

ss
—I_— OSC_OouT ;
-

MS19001V4

1. The current limiter is required only if the application has to support a Vgyg powered device. A basic power
switch can be used if 5 V are available on the application board.

2. The same application can be developed using the OTG HS in FS mode to achieve enhanced performance
thanks to the large Rx/Tx FIFO and to a dedicated DMA controller.
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