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What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.

Applications of "Embedded -
Microcontrollers"

Active

ARM® Cortex®-M7

32-Bit Single-Core

216MHz

CANbus, EBI/EMI, I2C, IrDA, LINbus, MMC/SD, QSPI, SAl, SPI, UART/USART, USB
Brown-out Detect/Reset, DMA, I2S, POR, PWM, WDT
79

512KB (512K x 8)

FLASH

256K x 8

1.7V ~ 3.6V

A/D 24x12b; D/A 2x12b

Internal

-40°C ~ 85°C (TA)

Surface Mount

100-UFBGA, WLCSP

100-WLCSP (4.2x4.7)
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STM32F732xx STM32F733xx

Description

2.2 STM32F733xx versus STM32F732xx LQFP144/LQFP176

packages:

Figure 3. Compatible board design for LQFP144 package

931 PG8
9201 PG7
910 PG6
901 PG5
8911 PG4
881 PG3
870 PG2
86[1 PD15
851 PD14
841 VDD
831 VsSs
821 PD13
811 PD12
801 PD11
STM32F732xx 790 PD10
78(1 PD9
770 PD8
761 PB15
751 PB14
740 PB13
730 PB12

STM32F733xx

1 Not compatible pins

PGS
PG5
PG4
PG3
PG2
PD15
PD14
VDD
vss
PD13
PD12
PD11
PD10
PD9
PD8
PB15
PB14
VDD120TGHS
OTG_HS_REXT
PB13
PB12

PG6, PG7 removed on the STM32F733xx

MSv42021V1

Figure 4. Compatible board design for LQFP176 package

112 A PG8 112 1 pGs
111 0 PG7 111 O PG5
1100 PG6 110 [0 PG4
1091 PG5 109 11 PG3
1081 PG4 108 1 PG2
1070 PG3 107 [0 PD15
1061 PG2 106 1 PD14
1051 PD15 105 0 vDD
104 [0 PD14 104 0 vss
10330 vDD 103 1 PD13
1020 vSS 102 1 PD12
1010 PD13 101 0 PD11
1001 PD12 100 0 PD10
9901 PD11 9911 PD9
981 PD10 98 11 PD8
9701 PD9 971 PB15
961 PD8 961 PB14
STM32F732xx 95[1 PB15 STM32F733xx 951 VDD120TGHS
941 PB14 941 OTG_HS_REXT
930 PB13 930 PB13
o2h1 PB12 92[1 PB12
91A vDD 9111 VDD
901 vss 901 vss
891 PH12 89 PH12
88 88
—— ——
i % PG6, PG7 removed on the STM32F733xx
& [ Not compatible pins =
MSV42074V1
Figure 5 shows the general block diagram of the device family.
1S7 DS11854 Rev 4 19/227




STM32F732xx STM32F733xx

Pinouts and pin description

Figure 17. STM32F732xx LQFP144 pinout
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PE2Q 1 108 B vpp
PE3Q 2 107 0 Vgg
PE4Q 3 106 O Vepp 2
PESO 4 105 O PA13
PE6L] 5 104 O PA12
VBATL] 6 103 [ PA11
PC130 7 102 A PA10
PC140 8 101 O PA9
PC150 9 100 0 PAS
PFOLC] 10 99 O PCY9
PF1O 11 98 O PC8
PF2 12 97 O PC7
PF3 13 96 0 PC6
PF4C] 14 95 B Vppyss
PF5C] 15 94 O Vgg
VssO 16 93 O PGS
VppOQ 17 92 O pG7
PF6 L] 18 91 O PG6
PF7C] 19 LQFP144 90 O PG5
PF8] 20 89 O PG4
PFo ] 21 88 b PG3
PF100 22 87 O PG2
PHO O 23 86 1 PD15
PH1 O 24 85 O PD14
NRSTC] 25 84 O v,
pcoO 26 83 [Vgg
pc10 27 82 PD13
pc2rO] 28 81 OPD12
pPc3Q 29 80 OPD11
Vpp O 30 79 AAPD10
Vssald 31 78 [OPD9
Vrer+O 32 77 APD8
Vppald 33 76 [IPB15
PAO ] 34 75 (1PB14
PA1LC] 35 74 OPB13
PA20 36 73 OPB12
SBBITIIIVESTIIBLNBIBBLBRICBICEEB8IRTN
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MS39132V1
1. The above figure shows the package top view.
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Table 10. STM32F732xx and STM32F733xx pin and ball definition (continued)

Pin Number
STM32F732xx STM32F733xx
()
S
Pin name 8 -3 73 .
(function after 2| 3 *g Alternate functions Add|t|_ona|
© o | o | 2 reset)(!) R functions
o |l x| & | e e = h < | © o o
s |83 |« || |<|< |3 |E =
oo la |0 o N (0] (O] o | a
515 /58 852 |8 8 5|8
J a1 3| |3 = S| o | 3| a
- 73 | 106 | F13 | 125 | B3 | F13| G9 | 106 | 125 VCAP_2 S - - - -
47 | 74 | 107 | F12 | 126 | A2 |F12 | G10| 107 | 126 VSS - - - -
48 | 75 | 108 | G13| 127 | A1 | G13| F9 | 108 | 127 VDD - - - -
TIM8_CH1N, UART4_TX,
- - - |E12 | 128 - E12 | - - | 128 PH13 /O | FT | - CAN1_TX, FMC_D21, -
EVENTOUT
TIM8_CH2N, UART4_RX,
- - - | E13 | 129 - E13| - - | 129 PH14 /1O | FT | - CAN1_RX, FMC_D22, -
EVENTOUT
TIM8_CH3N, FMC_D23,
- - - | D13 | 130 - D13 | - - | 130 PH15 /O | FT | - EVENTOUT -
TIM5_CH4, SPI2_NSS/12S2_WS,
- - - | E14 | 131 - E14 | - - | 131 PIO /O | FT | - FMC_D24, EVENTOUT -
TIM8_BKIN2,
- - - | D14 | 132 - D14 | - - 132 PI1 /O | FT | - | SPI2_SCK/I2S2_CK, FMC_D25, -
EVENTOUT
TIM8_CH4, SPI12_MISO,
- - - | C14 | 133 - |C14| - - 133 PI2 /O | FT | - FMC_D26, EVENTOUT -
TIM8_ETR,
- - - | C13 | 134 - |C13| - - | 134 PI3 /O | FT | - |SPI2_MOSI/I2S2_SD,FMC_D27, -
EVENTOUT
- - - D9 | 135 - D9 - - | 135 VSS S - - - -

uonduosap uid pue sjnould

XXEELAZEINLS XXZELIZEINLS



¥ ASY ¥4811SA

12c/68

Table 12. STM32F732xx and STM32F733xx alternate function mapping (continued)

AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 AF12 | AF15
SPI2/1252/ CAN1/TIM1 | SAI2/QUAD
Port TIMBI9M0M | 1261127310 | SPizliasey | SPI3N2S3 | SEBESHS | SAIZIUSART | 2113141QU | SPISDMM presids
sYs TIM1/2 | TIM3/4/5 SPI3/I1283/ 6/UART4/5/7/ | ADSPll | C2/0TG2_ | SDMMC2 sYs
1ILPTIM1 | SART1 | SPI3/I283/ ART1/2/3/UA mc1/
aonzsd | sany 2 8/OTG1_FS | FMC/ | HSIOTG1_ orectls
UART4 OTG2_HS FS -
USART1_RT OTG_FS_D EVEN
PA12 ; TIM1_ETR ; ; ; ; ; . SAI2.FS B | CAN1_TX - ; ; S
JTMS- EVEN
PA13 | swplo - - - - - - - - - - - - TOUT
Port A bata | ITCK- ) ) ) ) ) ) ) ) ) ) ) ) EVEN
SWCLK TOUT
TIM2_CH1
- SPI1_NSS | SPI3_NSS EVEN
PATS | JTDI | MTIMZ_ET ; ; ; ToeT WS | 1255 W ; UART4_RTS ; ; ; ; ey
TIM1_CH?2 TIM8_CH2 . OTG_HS_U EVEN
PBO ; M2 | Tims_ch3 N ; ; ; ; UART4_CTS ol ; ; oy
TIM1_CH3 TIM8_CH3 i OTG_HS_U EVEN
PB1 - N | TIM3_CH4 N - - - - - LPT_D2 - - TOUT
ba2 ] ] ] ] ] ] SAI1_SD_ | SPI3_MOSI/I . QUADSPI_ ] ] ] EVEN
A 283 SD CLK TOUT
JTDO/TR SPI1_SCK | SPI3_SCK SDMMC2_ EVEN
PB3 | acEswo | T'M2_CH2 - - - /1287 CK | /1283 CK - - - D2 - - TOUT
SPI1_MIS | SPI3_MIS | SPI2_NSS/I2 SDMMC2_ ] ] EVEN
bortp | PB4 | NUTRST ; TIM3_CH1 ; ; 5 5 & We ; ; o S
SPI1_MO | SPI3_MO
12C1_SMB - . OTG_HS_U FMC_SDC | EVEN
PB5 ; ; TIM3_CH2 ; 3 SI2S1_S | Sin253_ ; ; ; LT b7 ; C=Jpc | EYEN
QUADSPI_ FMC_SDN | EVEN
PB6 ; ; TIM4_CH1 ; 12C1_SCL ; ; USART1_TX ; ; BK1 NGS ; -°ON| EVEN
PB7 ; ; TIM4_CH2 - 12C1_SDA ; ; USART1_RX ; ; ; ; Fmc_NL | EVEN
TOUT
TIM10_CH SDMMC2._ SDMMC1 | EVEN
PB8 ; ; TIM4_CH3 : 12C1_SCL ; ; ; ; CAN1_RX o ; 0a | SO0

XXEELACEINLS XXZELIZEINLS
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Table 12. STM32F732xx and STM32F733xx alternate function mapping (continued)

AFO0 AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 AF12 | AF15
SPI2/1252/ CAN1/TIM1 | SAI2QUAD

Port TIM8/9/10/1 | 12C1/2/3/U :ﬁ:y:ggy SPI3N2S3/ gg‘/%gg/ﬂ: SAI2IUSART | 2/13/14/QU | SPI/SDMM ll\Jnl?:'fsT;ﬁ
sYs TIM1/2 | TIM3/4/5 SPI3/12S3/ 6/UART4/5/7/ | ADSPI/ | C2/0TG2_ | SDMMC2 SYS

1/LPTIM1 | SART1 | SPI3/I283/ | =" o) S0% | ARTA/213/UA | 5 o ¥ 0 ENC/ HS/OTG1 mc1/

SPI4/5 RT5 - - OTG2_FS

UART4 OTG2_HS FS =
EVEN
PGO - - - - - - - - - - - - FMC_A10 | 7507
EVEN
PG1 - - - - - - - - - - - - FMC_A1 | ot
EVEN
PG2 - - - - - - - - - - - - FMC_A12 | To07
EVEN
PG3 - - - - - - - - - - - - FMC_A13 | To07
FMC_A14/ | EVEN
PG4 - - - - - - . - - . - . FMC_BAO | TOUT
PGS ) ) ) ) ) ) ) ) ) ) ) ) FMC_A15/ | EVEN
Port G FMC_BA1 | TOUT
EVEN
PG6 . . . . . . . . . . . . . TOUT
EVEN
PG7 - - - - - - - - USART6_CK - - - FMC_INT | Toir
PpGs i i i i i i i i USART6_RT i i i FMC_SDC | EVEN
S LK TOUT

FMC_NE2
QUADSPI_ SDMMC2 - EVEN
PG9 - - - - - - - - USART6_RX | “go0p™ | SAIZ_FS B | °7 5 /FM(é_NC TOUT
SDMMC2 EVEN
PG10 - - - - - - - - - - SAI2_SD_B | °~ i | FMC_NE3 | 1o

XXEELACEINLS XXZELIZEINLS

uonduosap uid pue sinould



122/96

¥ ASY ¥4811Sd

Table 12. STM32F732xx and STM32F733xx alternate function mapping (continued)

AFO0 AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 AF12 AF15

Port SPI1/1281/ SPI2/12S2/ SPI2/1282/S CAN1/TIM1 | SAI2/QUAD UART7/F

° TIM8/9/10/1 | 12C1/2/3/U | SPI2/12S2/ SPI3/12S3/ PI13/12S3/US SAI2/USART | 2/13/14/QU | SPI/SDMM MC/SDM
SYS TIM1/2 TIM3/4/5 SPI3/12S3/ 6/UART4/5/7/ | ADSPI/ C2/0TG2_ | SDMMC2 SYS

1/LPTIM1 SART1 SPI13/1283/ ART1/2/3/UA mc1/
SPI4/5 SAI/ RTS 8/0TG1_FS FMC/ HS/OTG1_ OTG2 FS
UART4 OTG2_HS FS -
SDMMC2_ EVEN
PG . . . ) . ) . . . . D2 . . TOUT
LPTIM1_IN USART6_RT SDMMC2 EVEN
PG12 - - - 1 - - - - s - - D3 FMC_NE4 TouT
Port G LPTIM1_O USART6_CT EVEN
PG13 | TRACEDO - - uT - - - - S - - - FMC_A24 TouT
LPTIM1_ET QUADSPI_ EVEN
PG14 | TRACED1 - - R - - - - USART6_TX BK2_ 103 - - FMC_A25 TouT
PG15 } } } } } } } } USART6_CT } } } FMC_SDN | EVEN
S CAS TOUT
EVEN
PHO B B B B B B B B B B B B B TOUT
EVEN
PH1 B B B B B B B B B B B B B TOUT
PH2 } } } LPTIM1_IN ) ) ) ) } QUADSPI_ | SAI2_SCK_ ) FMC_SDC | EVEN
2 BK2_100 B KEO TOUT
PH3 } : ) ) ) } } ) : QUADSPI_ | SAI2_MCK } FMC_SDN | EVEN
BK2_101 B EO TOUT
Port H

OTG_HS_U EVEN
PH4 . . . . 12C2_SCL ) . . . . LPI_NXT . . TOUT
FMC_SDN | EVEN
PH5 - - - - 12C2_SDA | SPI5_NSS - - - - - - WE TouT
12C2_SMB FMC_SDN | EVEN
PH6 - - - - I SPI5_SCK - - - TIM12_CH1 - - £1 TouT
SPI5_MIS FMC_SDC | EVEN
PH7 - - - - 12C3_SCL o) - - - - - : KE1 TOUT

uonduosap uid pue sjnould
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STM32F732xx STM32F733xx Memory mapping

5 Memory mapping

Refer to the product line reference manual for details on the memory mapping as well as the
boundary addresses for all peripherals.

3
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STM32F732xx STM32F733xx Electrical characteristics

Table 26. Typical and maximum current consumption in Run mode, code with data processing
running from Flash memory or SRAM on AXI (L1-cache disabled), regulator ON

Max(!)
Symbol | Parameter Conditions | fycLk (MHz) Typ Unit
TA= 25 °C | TA=85 °C | TA=105 °C
216 129.3 137.6 162.8 173
200 122 128 153.2 163.3
180 108 117 136.4 146
All peripherals
enabled@®) 168 99 104.5 122.3 132
144 80 84.7 99.3 109.2
60 42 45 59.5 70
Supply cur- 25 23 234 37.8 48
Ibp rentin RUN mA
mode 216 73.3 82.3 107.4 119
200 70 77 101.8 113.5
180 62 71 90.2 101
All peripherals
disabled® 168 59 63.6 81.4 92.1
144 49 53.3 67.9 79
60 26 31 45.1 56
25 14 16 30.6 41.2

Guaranteed by characterization results.

2. When analog peripheral blocks such as ADCs, DACs, HSE, LSE, HSI, or LSl are ON, an additional power consumption
should be considered.

3. When the ADC is ON (ADON bit set in the ADC_CR2 register), add an additional power consumption of 1.73 mA per ADC
for the analog part.

3
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STM32F732xx STM32F733xx Electrical characteristics

3

Table 35. Peripheral current consumption (continued)

Iop(Typ)™
Peripheral Unit
Scale 1 Scale 2 Scale 3
TIM1 24.9 23.8 20
TIM8 24.5 23.7 20
USART1 12.4 11.6 10
USART6 12.3 11.7 10
ADC1®) 6.3 5.8 49
ADC2®) 6.3 5.6 4.9
ADC3®) 6.4 5.8 5
SDMMC1 9.1 8.3 7.1
SDMMC2 7 7.2 6
ﬁ:ﬁi SPI1/1251G) 3.2 3.2 26 UAIMHZ
108 MHz) SPl4 2.9 2.9 2.2
SYSCFG 1 1 0.7
TIM9 9.9 9.1 7.8
TIM10 7 6.4 5.6
TIM11 7.2 6.8 5.7
SPI5 4.8 4.1 3.6
SAl1 5.6 4.9 4.2
SAI2 5.4 47 4
USE PHY HS 83 79 67

H D=

When the 1/0 compensation cell is ON, Ipp typical value increases by 0.22 mA.
The BusMatrix is automatically active when at least one master is ON.
To enable an 128 peripheral, first set the I2SMOD bit and then the I2SE bit in the SPI_I2SCFGR register.

When the DAC is ON and EN1/2 bits are set in DAC_CR register, add an additional power consumption of
0.75 mA per DAC channel for the analog part.

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

DS11854 Rev 4 1271227




STM32F732xx STM32F733xx

Electrical characteristics

Table 45. PLLI2S characteristics (continued)

Symbol Parameter Conditions Min Typ Max Unit
Cycle to cycle at RMS - 90 - ps
12.288 MH'z on peak
48KHz period, to - 280 - ps
N=432, R=5 peak
Master 12S clock jitter
L (3) Average frequency of
Jitter 12.288 MHz %
N=432,R=5 ) ; ps
on 1000 samples
.. Cycle to cycle at 48 KHz
WS 12S clock jitt - 400 -
clock Jitter on 1000 samples ps
| (4) |PLLI2S power consumption on | VCO freq = 100 MHz 0.15 i 0.40 mA
DD(PLLI2S) ~ | vy VCO freq = 432 MHz 0.45 0.75
| (4) | PLLI2S power consumption on | VCO freq = 100 MHz 0.30 i 0.40 mA
DDA(PLLIZS) ™ | VoA VCO freq = 432 MHz 0.55 0.85
1. Take care of using the appropriate division factor M to have the specified PLL input clock values.
2. Guaranteed by design.
3. Value given with main PLL running.
4. Guaranteed by characterization results.
Table 46. PLLISAI characteristics
Symbol Parameter Conditions Min Typ Max Unit
foLLSAL IN PLLSAI input clock(") - 0.95() 1 2.10
PLLSAI multiplier output clock
fPLLSAIP_OUT | for 48 MHz P P - - 48 75
MHz
f PLLSAI multiplier output clock ) ) ) 216
PLLSAIQ_OUT | ¢qor SAl
fVCO_OUT PLLSAI VCO output - 100 - 432
VCO freq = 100 MHz 75 - 200
t ock PLLSAI lock time us
VCO freq = 432 MHz 100 - 300
Cycle to cycle at RMS - 90 - ps
12.288 MHz on peak
48KHz period, to - +280 - ps
N=432, R=5 peak
Master SAI clock jitter
L (3) Average frequency of
Jitter 12.288 MHz %
N=432,R=5 ) ; ps
on 1000 samples
. Cycle to cycle at 48 KHz
FS clock jitt - 400 -
clock Jiter on 1000 samples ps
1S7 DS11854 Rev 4 137/227




Electrical characteristics STM32F732xx STM32F733xx
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Figure 43. FT 1/O input characteristics
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119 o8 035\,00—0'
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0.8 = Hesd
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8-2? VILmax = 0.8V
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p VDD (V)

1.7 2.0 24 2.7 3.3 3.6

MS33746V2

Output driving current

The GPIOs (general purpose input/outputs) can sink or source up to #8 mA, and sink or
source up to 220 mA (with a relaxed Vg /Vop) except PC13, PC14, PC15 and PI8 which
can sink or source up to ¥£3mA. When using the PC13 to PC15 and P18 GPIOs in output
mode, the speed should not exceed 2 MHz with a maximum load of 30 pF.

In the user application, the number of 1/0 pins which can drive current must be limited to

respect the absolute maximum rating specified in Section 6.2. In particular:

e  The sum of the currents sourced by all the I/Os on Vpp plus the maximum Run
consumption of the MCU sourced on Vpp cannot exceed the absolute maximum rating
2lypp (see Table 14).

e The sum of the currents sunk by all the 1/0Os on Vgg plus the maximum Run
consumption of the MCU sunk on Vgg cannot exceed the absolute maximum rating
Zlysg (see Table 14).

Output voltage levels

Unless otherwise specified, the parameters given in Table 62 are derived from tests
performed under ambient temperature and Vpp supply voltage conditions summarized in
Table 16. All 1/0Os are CMOS and TTL compliant.

DS11854 Rev 4 ‘Yl




STM32F732xx STM32F733xx Electrical characteristics

SAIl characteristics

Unless otherwise specified, the parameters given in Table 83 for SAl are derived from tests
performed under the ambient temperature, fpc| kx frequency and VDD supply voltage
conditions summarized in Table 16, with the following configuration:

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

Refer to Section 6.3.20: I/O port characteristics for more details on the input/output alternate
function characteristics (SCK,SD,WS).

Table 83. SAI characteristics(!

Symbol Parameter Conditions Min Max Unit
fmekL SAIl Main clock output - 256x8K 256xFs
Master data: 32 bits - 128xFs® | MHz
Fek SAl clock frequency(®
Slave data: 32 bits - 128xFs®)
Master mode 18
FS valid 2.7<vDD<3.6V
t valid time
V(FS) Master mode 20
1.71<VDD<3.6V
tsu(Fs) FS setup time Slave mode 1 -
FS hold Master mode 7 -
ther old time
(FS) Slave mode 0.5 -
tsussb A MR Master receiver 1 -
Su(SDAMR) Data input setup time
tsu(sb_B_SR) Slave receiver 2.5 -
thsb A MR Master receiver 3.5 -
(SD_AMR) Data input hold time ns
th(sp_B_SR) Slave receiver 0.5 -
Slave transmitter (after enable edge) ) 1
b id 2.7sVDD=<3.6V
tysp B MT ata output valid time
v(SD_B_MT) Slave transmitter (after enable edge) ) 18
1.71<VDD<3.6V
thsp_B_sT) | Data output hold time Slave transmitter (after enable edge) 5 -
Master transmitter (after enable edge) ) 16
b g 2.7<VDD<3.6V
tysp A MT ata output valid time
V(SDAMT) Master transmitter (after enable edge) ) 185
1.71<VDD<3.6V ’
thsp_a_mT) | Data output hold time | Master transmitter (after enable edge) 7.5 -
1. Guaranteed by characterization results.
2. APB clock frequency must be at least twice SAI clock frequency.
3. With Fs = 192 KHz.
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Table 104. Synchronous non-multiplexed PSRAM write timings“)

Symbol Parameter Min Max Unit

tcLk) FMC_CLK period 2Thclk - 0.5 -
tacikinexy) | FMC_CLK low to FMC_NEX low (x=0..2) - 2
tcLkH-NExH) | FMC_CLK high to FMC_NEX high (x= 0...2) Thclk +0.5 -

tacLkL-NaDvL) | FMC_CLK low to FMC_NADV low - 0.5
tycLkL-NaDVH) | FMC_CLK low to FMC_NADV high 0 -
tycikr-av) |FMC_CLK low to FMC_Ax valid (x=16...25) - 3

tacLkn-alv) | FMC_CLK high to FMC_Ax invalid (x=16...25) Thelk - -

taccLk-nweL) | FMC_CLK low to FMC_NWE low - 1.5
ta(cLkH-NweH) | FMC_CLK high to FMC_NWE high Thelk +1 -
tycLkL-Data) |FMC_D[15:0] valid data after FMC_CLK low - 3
tycik-nsLL) | FMC_CLK low to FMC_NBL low - 2
tycLkn-nBLH) | FMC_CLK high to FMC_NBL high Thelk +1 -
tsu(NwAIT-cLkH) | FMC_NWAIT valid before FMC_CLK high 2 -
th(cLkH-NwAIT) | FMC_NWAIT valid after FMC_CLK high 35 -

1. Guaranteed by characterization results.

NAND controller waveforms and timings

Figure 68 through Figure 71 represent synchronous waveforms, and Table 105 and

Table 106 provide the corresponding timings. The results shown in this table are obtained
with the following FMC configuration:

e COM.FMC_SetupTime = 0x01;

e COM.FMC_WaitSetupTime = 0x03;

e COM.FMC_HoldSetupTime = 0x02;

e COM.FMC_HiZSetupTime = 0x01;

e ATT.FMC_SetupTime = 0x01;

e ATT.FMC_WaitSetupTime = 0x03;

e ATT.FMC_HoldSetupTime = 0x02;

e ATT.FMC_HiZSetupTime = 0x01;

e Bank = FMC_Bank_NAND;

e  MemoryDataWidth = FMC_MemoryDataWidth_16b;
e ECC=FMC_ECC_Enable;

e ECCPageSize = FMC_ECCPageSize_512Bytes;
e TCLRSetupTime = 0;

e TARSetupTime = 0.

In all timing tables, the Ty k is the HCLK clock period.
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Figure 68. NAND controller waveforms for read access
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Figure 69. NAND controller waveforms for write access
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Figure 70. NAND controller waveforms for common memory read access
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SDRAM waveforms and timings

e CL =30 pF on data and address lines. CL = 10 pF on FMC_SDCLK unless otherwise
specified.

In all timing tables, the Ty« is the HCLK clock period.
—  For 3.0 V£Vpp<3.6 V, maximum FMC_SDCLK= 100 MHz at CL=20 pF (on

FMC_SDCLK).

—  For 2.7 V=Vpp<3.6 V, maximum FMC_SDCLK = 90 MHz at CL=30 pF (on
FMC_SDCLK).

- For1.71 VVpp<1.9 V, maximum FMC_SDCLK = 70 MHz at CL=10 pF (on
FMC_SDCLK).

Figure 72. SDRAM read access waveforms (CL = 1)
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192/227 DS11854 Rev 4 ‘Yl




STM32F732xx STM32F733xx

Package information

3

Figure 88. LQFP176, 24 x 24 mm, 176-pin low-profile quad flat package

recommended footprint

e [12
O
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7.7 WLCSP100 - 0.4 mm pitch wafer level chip scale package
information

Figure 96. WLCSP100 — 100L, 4.166 x 4.628 mm 0.4 mm pitch wafer level chip scale
package outline

VAEBR
-G F== €|1 A1 BALL LOCATION ] Al
| T
ALH000000000 ( )
0000000000 N_DAL
0000000000 D DETALLA
0000000000 D
1.0000066000 | ! I
0000000000 D
0000000000 D
e| OOOOQOOO0O D
Jr——K—oooooioeooo D
0000000 GC
P ryoee 1
! — A
D
BOTTOM VIEW A
SIDE VIEW
FRONT VIEW e 7 N
| ! \\
! | _{ A1\}
| [BSece]7] \\ /
| | o/
i (99 — \\I:~~// \
— - — - - — E - SEATING PLANE
| DETAILA
i ROTATED 90°
| A1 ORIENTATION
| REFERENCE
! O]
| (4X)
| ! |
TOP VIEW
WAFER BACK SIDE WLCSP100L_A01Q_ME_VA1

1. Drawing is not to scale.
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Table 123. WLCSP100 — 100L, 4.166 x 4.628 mm 0.4 mm pitch wafer level chip scale
package mechanical data

millimeters inches(!
Symbol
Min Typ Max Typ Min Max

A 0.525 0.555 0.585 0.0207 0.0219 0.0230
A1 - 0.17 - - 0.0067 -
A2 - 0.38 - - 0.0150 -

A3®) - 0.025 - - 0.0010 -

@ b® 0.22 0.25 0.28 - 0.0098 0.0110
D 4.166 4.201 4.236 - 0.1654 0.1668
E 4628 4.663 4.698 - 0.1836 0.1850
e - 0.4 - - 0.0157 -
el - 36 - - 0.1417 -
e2 - 36 - - 0.1417 -

F - 0.3005 - - 0.0118 -

G - 0.5315 - - 0.0209 -

N - 100 - - 3.9370 -
aaa - 0.1 - - 0.0039 -
bbb - 0.1 - - 0.0039 -
cce - 0.1 - - 0.0039 -
ddd - 0.05 - - 0.0020 -
eee - 0.05 - - 0.0020 -

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

2. Back side coating.

3. Dimension is measured at the maximum bump diameter parallel to primary datum Z.
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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.

© 2018 STMicroelectronics — All rights reserved
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