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STM32F732xx STM32F733xx Functional overview

2. Available only on the STM32F733xx devices.

3.1

Note:

3.2

3

Functional overview

Arm® Cortex®-M7 with FPU

The Arm® Cortex®-M7 with FPU processor is the latest generation of Arm processors for
embedded systems. It was developed to provide a low-cost platform that meets the needs of
MCU implementation, with a reduced pin count and low-power consumption, while
delivering outstanding computational performance and low interrupt latency.
The Cortex®-M7 processor is a highly efficient high-performance featuring:

—  Six-stage dual-issue pipeline

—  Dynamic branch prediction

— Harvard caches (8 Kbytes of I-cache and 8 Kbytes of D-cache)

—  64-bit AX14 interface

—  64-bit ITCM interface

—  2x32-bit DTCM interfaces

The processor supports the following memory interfaces:

e  Tightly Coupled Memory (TCM) interface.

e Harvard instruction and data caches and AXI master (AXIM) interface.
e Dedicated low-latency AHB-Lite peripheral (AHBP) interface.

The processor supports a set of DSP instructions which allow efficient signal processing and
complex algorithm execution.

It supports single precision FPU (floating point unit), speeds up software development by
using metalanguage development tools, while avoiding saturation.

Figure 5 shows the general block diagram of the STM32F732xx and STM32F733xx family.
Cortex®-M7 with FPU core is binary compatible with the Cortex®-M4 core.

Memory protection unit

The memory protection unit (MPU) is used to manage the CPU accesses to memory to
prevent one task to accidentally corrupt the memory or resources used by any other active
task. This memory area is organized into up to 8 protected areas that can in turn be divided
up into 8 subareas. The protection area sizes are between 32 bytes and the whole 4
gigabytes of addressable memory.

The MPU is especially helpful for applications where some critical or certified code has to be
protected against the misbehavior of other tasks. It is usually managed by an RTOS (real-
time operating system). If a program accesses a memory location that is prohibited by the
MPU, the RTOS can detect it and take action. In an RTOS environment, the kernel can
dynamically update the MPU area setting, based on the process to be executed.

The MPU is optional and can be bypassed for applications that do not need it.
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3.15

3.15.1

3.15.2

3

On the STM32F7x3xx devices, the USB OTG HS sub-system uses an additional power

supply pin:

e The VDD120TGHS pin is the output of PHY HS regulator (1.2V). An external capacitor
of 2.2 yF must be connected on the VDD120TGHS pin.

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 packages, 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
reached, the option byte loading process starts, either to confirm or modify default BOR
thresholds, or to disable BOR permanently. Three BOR thresholds are available through
option bytes. The device remains in reset mode when Vpp is below a specified threshold,
VpoRr/PDR ©OF Veor, Without the need for an external reset circuit.

The device also features an embedded programmable voltage detector (PVD) that monitors
the Vpp/Vppa power supply and compares it to the Vpyp threshold. An interrupt can be
generated when Vpp/Vppa drops below the Vpyp threshold and/or when Vpp/Vppa is
higher than the Vpyp threshold. The interrupt service routine can then generate a warning
message and/or put the MCU into a safe state. The PVD is enabled by software.

Internal reset OFF

This feature is available only on packages featuring the PDR_ON pin. The internal power-on
reset (POR) / power-down reset (PDR) circuitry is disabled through the PDR_ON pin.

An external power supply supervisor should monitor Vpp and NRST and should maintain
the device in reset mode as long as Vpp is below a specified threshold. PDR_ON should be
connected to Vgg. Refer to Figure 9: Power supply supervisor interconnection with internal
reset OFF.
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Table 10. STM32F732xx and STM32F733xx pin and ball definition

Pin Number
STM32F732xx STM32F733xx
o
Pin name g ‘3 0 "
(function after 2 2 % Alternate functions Addltl.onal
™1 £ | @ functions
© o © < reset) & n | Z
o | % = © e = h < © @)
s|28|3 |« | & | << | T |E =
oo |a o o N o 0] o o
L | b | w m w o m m w L
g | |0 | w | C g ™ L g | o
J (a3 || a = =) = aJ | 3
TRACECLK, SPI4_SCK,
SAI1_MCLK_A,
- 1 1 A2 1 C9 | A2 | A3 1 1 PE2 /O | FT | - QUADSPI_BK1_102. FMC_A23, -
EVENTOUT
TRACEDO, SAI1_SD_B,
- 2 2 A1 2 | A0 | A1 | A2 2 2 PE3 /O | FT | - FMC_A19. EVENTOUT -
TRACED1, SPI4_NSS,
- 3 3 B1 3 D9 | B1 | B2 3 3 PE4 /O | FT | - SAIM_FS_A, FMC_A20, -
EVENTOUT
TRACED2, TIM9_CHA1,
- 4 4 B2 4 E8 | B2 | B3 4 4 PE5 /O | FT | - SPI4_MISO, SAI1_SCK_A, -
FMC_A21, EVENTOUT
TRACED3, TIM1_BKINZ2,
TIM9_CH2, SPI4_MOSI,
- 5 5 B3 5 | B10 | B3 | B4 5 5 PE6 /1O | FT | - SAI1_SD_A, SAI2_MCK_B, -
FMC_A22, EVENTOUT
1 6 6 | C1 6 |[C10| C1 | C2 6 6 VBAT S - - - -

XXEELACEINLS XXZELIZEINLS
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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|
© ° © < reset)(!) £l ¥ |2 functions
o |l x| & | e e = h < | © o o
s |83 |« || |<|< |3 |E =
oo la |0 o N 0|0 o | a
5|58 |E 5|2 B2 |58
J a1 3| |3 = S| | 3|3
) RTC_TAMP2/
- - - D2 7 - D2 - - 7 P18 /O | FT 3) EVENTOUT RTC_TS,
WKUP5
" RTC_TAMP1/
2
RTC_TS/
2 7 7 D1 8 D10 | D1 | A1 7 8 PC13 /O | FT EVENTOUT —
®) RTC_OUT,
WKUP4
PC14- @
3|/ 8|8 |E1| 9 |E9 |E1|B1]| 8| 9 |0SC32INPCT1|I/O|FT |® EVENTOUT 0SC32_IN
4) (6)
PC15- @
4 | 919 |F1|10]|E0|F1|Cc1| 9 |10 | 0OSC320UT(P |l/IO|FT |® EVENTOUT 0SC32_0OUuT
C15) (5)
UART4_RX, CAN1_RX,
- - - D3 | 11 - D3 - - 1" P19 /O | FT | - FMC_D30, EVENTOUT -
- - - E3 | 12 - E3 - - 12 PI10 /O | FT | - FMC_D31, EVENTOUT -
- - R . R _ @) OTG_HS ULPI _DIR,
E4 | 13 E4 13 PI11 /O | FT EVENTOUT WKUPG6
-l - - | F214| - |F2| - | - |14 VSS - - - -
-l -] - |F3|15| - |F3| - | - |15 VDD - - - -

uonduosap uid pue sjnould
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Table 10. STM32F732xx and STM32F733xx pin and ball definition (continued)

Pin Number
STM32F732xx STM32F733xx
Q
S
Pin name 8 -3 n i
(function after 2| 3 *g Alternate functions Add|t|_ona|
© ° © < reset)“) £l ¥ |2 functions
o | % ~ © = = h < © o o
s |83 |« || |<|< |3 |E =
oo | o o o 8 o 0] o o
15 |8|E|8 2|8 E 8|8
o O e T I T R T = S || 3|3
TRACED1, TIM3_CH3,
TIM8_CH3, UART5_RTS,
39 | 65| 98 [G14 | 117 | D2 |G14 | F11 | 98 | 117 PC8 /1O | FT | - USART6_CK, SDMMC1_DO, -
EVENTOUT
MCO2, TIM3_CH4, TIM8_CH4,
12C3_SDA, 12S_CKIN,
40 | 66 | 99 |F14 | 118 | D1 |F14 | E11| 99 | 118 PC9 /O | FTf | - UART5_CTS, -
QUADSPI_BK1_100,
SDMMC1_D1, EVENTOUT
MCO1, TIM1_CH1, TIM8_BKINZ2,
41 | 67 |100 | F15| 119 | D3 | F15| E12| 100 | 119 PA8 /0 | FTf | - 12C3_SCL, USART1_CK, -
OTG_FS_SOF, EVENTOUT
TIM1_CH2, 12C3_SMBA,
42 | 68 | 101 | E15|120| C3 |E15| D12 | 101 | 120 PA9 /O | FT | - SPI2_SCK/12S2_CK, OTG_FS_VBUS
USART1_TX, EVENTOUT
TIM1_CHS3, USART1_RX,
43 | 69 102 | D15|121| C2 |D15| D11 | 102 | 121 PA10 /1O | FT | - OTG_FS_ID, EVENTOUT -
TIM1_CH4, USART1_CTS,
44 | 70 [103|C15(122| C1 |C15|C12| 103 | 122 PA11 /1O | FT | - CAN1_RX, OTG_FS_DM, -
EVENTOUT
TIM1_ETR, USART1_RTS,
45 | 71 | 104 | B15|123 | B2 |B15|B12 | 104 | 123 PA12 /O | FT | - SAI2_FS_B, CAN1_TX, -
OTG_FS_DP, EVENTOUT
46 | 72 | 105 | A15 (124 | B1 |A15| A12 | 105 | 124 PAQ\?\;SB/;S' /1O | FT | - JTMS-SWDIO, EVENTOUT -

XXEELACEINLS XXZELIZEINLS
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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
ULPTIM1 | SART1 | sPi3i2s3/ | SP0 253 | ART12r3iua | SUARTST!| - ADSPL | 210702 mc1/
SPI4/5 RT5 - - OTG2_FS
UART4 OTG2_HS FS -
EVEN
PI7 ; ; ; TIM8_CH3 ; - ; ; ; ; SAI2_FS_A ; FmC_D29 | SVEN
EVEN
PI8 - - - - - - - - - - - - - TOUT
EVEN
PI9 ; ; ; - ; - ; ; UART4 RX | CAN1_RX ; ; Fmc_p3o | SYEN
EVEN
PI10 ; ; ; ; ; ; ; ; ; ; ; ; Fuc_p31 | EVEN
OTG HS_U EVEN
Portl | PI11 - - - - - - - - - - LPLDIR - - TOUT
EVEN
PI12 ; ; ; ; ; ; ; ; ; ; ; ; ; oy
EVEN
PI13 ; ; ; ; ; ; ; ; ; ; ; ; ; o
EVEN
PI14 ; ; ; ; ; ; ; ; ; ; ; ; ; S
EVEN
PI15 ; ; ; ; ; ; ; ; ; ; ; ; ; S

uonduosap uid pue sjnould
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Electrical characteristics STM32F732xx STM32F733xx

6 Electrical characteristics

6.1 Parameter conditions

Unless otherwise specified, all voltages are referenced to Vgg.

6.1.1 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 T, = Taymax (given by
the selected temperature range).

Data based on characterization results, design simulation and/or technology characteristics
are indicated in the table footnotes. 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 (mean30).

6.1.2 Typical values

Unless otherwise specified, typical data are based on Tp = 25 °C, Vpp = 3.3 V (for the
1.7 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+20).

6.1.3 Typical curves

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

6.1.4 Loading capacitor

The loading conditions used for pin parameter measurement are shown in Figure 24.

6.1.5 Pin input voltage

The input voltage measurement on a pin of the device is described in Figure 25.

Figure 24. Pin loading conditions Figure 25. Pin input voltage

T i

MS19011v2 MS19010V2

C =50 pF
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Table 16. General operating conditions (continued)

Symbol Parameter Conditions(!) Min | Typ | Max | Unit
Power Scale 3 ((VOS[1:0] bits in
PWR_CR register = 0x01), 144 MHz 1.08 [1.14] 1.20
HCLK max frequency
Power Scale 2 ((VOSI[1:0] bits in
Regulator ON: 1.2 Vinternal |- WR_CR register = 0x10), 168 MHz 1.20 [1.26] 1.32
voltage on V. N pins HCLK max frequency with over-drive
CAP_1TYCAP_2 OFF or 180 MHz with over-drive ON
V12 Power Scale 1 ((VOS[1:0] bits in
PWR_CR register = 0x11), 180 MHz
HCLK max frequency with over-drive 1.26 11321 140
OFF or 216 MHz with over-drive ON v
Regulator OFF: 1.2 V external | Max frequency 144 MHz 1.10 [1.14] 1.20
voltage must be supplied from [y, e on o 1 68MHZ 120 [1.26| 1.32
external regulator on
Veap 1/Veap 2 pins(”) Max frequency 180 MHz 126 |1.32| 1.38
Input voltage on RST and FT |2V sVpp <3.6 V -03 | - 5.5
(8
pins(® Vpp L2V -03]| - 5.2
Vv
N Input voltage on TTa pins - -03]| - V%D3A+
Input voltage on BOOT pin - 0 - 9
LQFP64 - - 881
LQFP100 - - 1117
Power dissipation at T5 = 85 °C WLCSP100 _ _ 558
Pp for suffix 6 or Ty = 105 °C for | LQFP144 - - 1587 | mW
suffix 7(9)
LQFP176 - - 1869
UFBGA144 - - 476
UFBGA176 - - 485
Ambient temperature for 6 Maximum power dissipation -40 - 85 oc
T suffix version Low power dissipation('?) -40 | - 105
A
Ambient temperature for 7 Maximum power dissipation -40 | - 105 o
suffix version Low power dissipation(19) -40 | - 125
6 suffix version -40 - 105
TJ Junction temperature range °C
7 suffix version -40 - 125

1. The over-drive mode is not supported at the voltage ranges from 1.7 to 2.1 V.
216 MHz maximum frequency for 6 suffix version (200 MHz maximum frequency for 7 suffix version).

Vpp/Vppa Minimum value of 1.7 V is obtained with the use of an external power supply supervisor (refer to Section 3.15.2:
Internal reset OFF).

When the ADC is used, refer to Table 67: ADC characteristics.
If VrReg+ pin is present, it must respect the following condition: Vppa-Vrgg+ < 1.2 V.

It is recommended to power Vpp and Vppp from the same source. A maximum difference of 300 mV between Vpp and Vppa
can be tolerated during power-up and power-down operation.

106/227 DS11854 Rev 4 ‘Yl
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Electrical characteristics

The over-drive mode is not supported when the internal regulator is OFF.

To sustain a voltage higher than VDD+0.3, the internal Pull-up and Pull-Down resistors must be disabled

If T is lower, higher Pp values are allowed as long as T does not exceed T jyax-

10. In low power dissipation state, T can be extended to this range as long as T, does not exceed T jyax-

Table 17. Limitations depending on the operating power supply range

Maximum Flash .
. Maximum HCLK .
Operating memory access Possible Flash
. ! frequency vs Flash .
power supply | ADC operation | frequency with . 1/0 operation memory
- memory wait states .
range no wait states (1)(2) operations
(fFrashmax)
Vpp =1.7 to | Conversion time 180 MHz with 8 W.alt No 1/0 8-bit erase and
(3) 20 MHz states and over-drive . program
21V up to 1.2 Msps compensation .
OFF operations only
Vpp=2.1t0 | Conversion time 216 MHz with 9 walt No /O 16-bit erase and
22 MHz states and over-drive . program
24V up to 1.2 Msps compensation .
ON operations
Vpp = 2.4 to | Conversion time 216 MHz with 8 W.alt I/0 compensation 16-biterase and
24 MHz states and over-drive program
27V up to 2.4 Msps works .
ON operations
Vpp = 2.7 to | Conversion time 216 MHz with 7 W.alt 1/0O compensation 32-biterase and
(4) 30 MHz states and over-drive program
3.6V up to 2.4 Msps works .
ON operations

1. Applicable only when the code is executed from Flash memory. When the code is executed from RAM, no wait state is

required.

2. Thanks to the ART accelerator on ITCM interface and L1-cache on AXI interface, the number of wait states given here
does not impact the execution speed from Flash memory since the ART accelerator or L1-cache allows to achieve a
performance equivalent to 0-wait state program execution.

3. Vpp/Vppa minimum value of 1.7 V is obtained with the use of an external power supply supervisor (refer to Section 3.15.2:
Internal reset OFF).

4. The voltage range for USB full speed PHY's can drop down to 2.7 V. However the electrical characteristics of D- and D+
pins will be degraded between 2.7 and 3 V.

6.3.2

VCAP1/VCAP2 external capacitor

Stabilization for the main regulator is achieved by connecting an external capacitor Cgxt to
the VCAP1/VCAP?2 pins. Cgxt is specified in Table 18.

Note:

The VCAP2 pin is not available on the LQFP64 package.

Figure 29. External capacitor Cgxr

C

o ] | |

[

ESR
]
L
R Leak
MS19044V2
1. Legend: ESR is the equivalent series resistance.
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Low-speed internal (LSI) RC oscillator

Table 43. LSI oscillator characteristics (1)

Symbol Parameter Min Typ Max Unit
fLg® Frequency 17 32 47 kHz

tsuwsy’® | LSl oscillator startup time - 15 40 us

IDD(LS|)(3) LS| oscillator power consumption - 0.4 0.6 MA

1. Vpp =3V, Tp =—40to 105 °C unless otherwise specified.
Guaranteed by characterization results.

Guaranteed by design.

Figure 40. LSI deviation versus temperature
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6.3.11 PLL characteristics

The parameters given in Table 44 and Table 45 are derived from tests performed under
temperature and Vpp supply voltage conditions summarized in Table 16.

Table 44. Main PLL characteristics

Symbol Parameter Conditions Min Typ Max Unit
foLL N PLL input clock(") - 0.95() 1 2.10
fPLL ouT PLL multiplier output clock - 24 - 216
fovLas ouT glf(s) (I;\I/I(Hz PLL multiplier output ) ) 48 5 | MHZ
fyco_out PLL VCO output - 100 - 432
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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
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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 57. EMI characteristics

Max vs.
Symbol | Parameter Conditions Monitored [fuse/ferul | ynit
frequency band
25/200 MHz
0.1 MHz to 30 MHz 23
Vpp =3.6V, Ty =25 °C, LQFP176 package, 30 MHz to 130 MHz 20 4BV
conforming to IEC61967-2 ART/L1-cache OFF, H
Sem | Peaklevel | /o drive ON, all peripheral clocks enabled, 130 MHz to 1 GHz 34
clock dithering disabled. 1 GHzto 2 GHz 24
EMI Level 4 -

6.3.18 Absolute maximum ratings (electrical sensitivity)

Based on three different tests (ESD, LU) using specific measurement methods, the device is
stressed in order to determine its performance in terms of electrical sensitivity.

Electrostatic discharge (ESD)

Electrostatic discharges (a positive then a negative pulse separated by 1 second) are
applied to the pins of each sample according to each pin combination. The sample size
depends on the number of supply pins in the device (3 parts x (n+1) supply pins). This test
conforms to the ANSI/ESDA/JEDEC JS-001-2012 and ANSI/ESD S5.3.1-2009 standards.

Table 58. ESD absolute maximum ratings

Symbol Ratings Conditions Class MaX|m11m Unit
value(!
Vv Electrostatic discharge Ta= +25 °C conforming to 2 2000
ESD(HBM) | yoltage (human body model) | ANSI/ESDA/JEDEC JS-001-2012
" Tp= +25 °C conforming to ANSI/ESD v
VESD(CDM) Eé‘ft‘;”‘;s(tg::grdszlavrlgz model) | STMS:3.1-2009, all the packages 3 250
9 9 excepted WLCSP100

1. Guaranteed by characterization results.

3
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Table 93. Asynchronous non-multiplexed SRAM/PSRAM/NOR read timings(?)

Symbol Parameter Min Max Unit
tw(NE) FMC_NE low time 2Thclk -1 2Thclk +1
ty(NOE_NE) FMC_NEx low to FMC_NOE low 0 0.5
tw(NOE) FMC_NOE low time 2Thclk -1 2Thclk +1
th(NE_NOE) FMC_NOE high to FMC_NE high hold time 0 -
ty(A_NE) FMC_NEx low to FMC_A valid - 0.5
th(A_NOE) Address hold time after FMC_NOE high 0 -
ty(BL NE) FMC_NEx low to FMC_BL valid - 0.5 o
th(BL_NOE) FMC_BL hold time after FMC_NOE high 0 -
tsupata NEy | Data to FMC_NEX high setup time Thelk -1.5 -
tsu(pata_NoE) | Data to FMC_NOEX high setup time Thelk -1.5 -
thpata_NoE) | Data hold time after FMC_NOE high 0 -
th(Data_NE) Data hold time after FMC_NEXx high 0 -
tynabv NE) | FMC_NEx low to FMC_NADV low - 0
tw(NADV) FMC_NADYV low time - Thcelk -0.5
1. C_=30pF.
Table 94. Asynchronous non-multiplexed SRAM/PSRAM/NOR read - NWAIT
timings(1)
Symbol Parameter Min Max Unit
tw(NE) FMC_NE low time 7Thelk +1 | 7Thelk +1
tw(NOE) FMC_NWE low time 5Thclk -1 | 5Thclk +1 s
tw(NWAIT) FMC_NWAIT low time Thelk -0.5 -
tsunwaiT Ny | FMC_NWAIT valid before FMC_NEXx high 5Thclk +1.5 -
tane_NwaiT) | FMC_NEXx hold time after FMC_NWAIT invalid | 4Thclk +1 -

1. Guaranteed by characterization results.

DS11854 Rev 4
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Figure 61. Asynchronous non-multiplexed SRAM/PSRAM/NOR write waveforms

tw(NE) >
FMC_NEx :\ /_
FMC_NOE _/
l«— ty(NWE_NE tw(NWE)—>te > th(NE_NWE)
FMC_NWE 1 /_
> ty(A_NE) th(A_NWE)T¢ >
FMC_A[25:0] I Address X
> ty(BL_NE) th(BL_NWE)T+ >
FMC_NBL[1:0] T NBL X
le——tv(Data NEy—»{ th(Data_NWEH
FMC_DI[15:0] Data
ty(NADV_NE)

tw(NADV)

FMC_NADV (1)

FMC_NWAIT

th(NE_NWAIT) —]

tsu(NWAIT_NE) — |

MS32754V1

1. Mode 2/B, C and D only. In Mode 1, FMC_NADV is not used.

Table 95. Asynchronous non-multiplexed SRAM/PSRAM/NOR write timings(?)

Symbol Parameter Min Max Unit
tw(NE) FMC_NE low time 3Thclk +1 3Thclk +1
ty(NWE_NE) FMC_NEx low to FMC_NWE low Thelk - 0.5 | Thelk +0.5
tw(NWE) FMC_NWE low time Thelk - 1.5 | Thelk +0.5
th(NE_NWE) FMC_NWE high to FMC_NE high hold time Thclk -
tV(A_NE) FMC_NEx low to FMC_A valid - 0
th(A_NWE) Address hold time after FMC_NWE high Thelk - 0.5 - -
tyBL NE) FMC_NEXx low to FMC_BL valid - 0.5
th(BL_NWE) FMC_BL hold time after FMC_NWE high Thelk - 0.5 -
ty(Data_NE) Data to FMC_NEXx low to Data valid - Thelk +1.5
th(Data_NWE) Data hold time after FMC_NWE high Thelk +0.5 -
ty(NADV_NE) FMC_NEx low to FMC_NADV low - 0
tw(NnADY) FMC_NADV low time - Thelk - 0.5

1. Guaranteed by characterization results.
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Figure 63. Asynchronous multiplexed PSRAM/NOR write waveforms
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FMC_ NEx ----\ /
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FMC_NWE /
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»—e ty(BL_NE) th(BL_NWE) 1% >
FMC_ NBL[1:0] NBL X
»—<ty(A_NE) ol-tv(Data_NADV) h(Data_NWE)
FMC_ AD[15:0] Address X Data
tv(NADV_NE) > th(AD_NADV)
tw(NADV)—>]
/
FMC_NADV
FMC_NWAIT
[€——th(NE_NWAIT) —
tsu(NWAIT_NE) — |

MS32756V1

Table 99. Asynchronous multiplexed PSRAM/NOR write timings(")

Symbol Parameter Min Max Unit
tw(NE) FMC_NE low time 4Thclk -1 | 4Thclk +1
ty(NWE_NE) FMC_NEx low to FMC_NWE low Thelk -0.5 | Thclk +0.5
tw(NWE) FMC_NWE low time 2Thclk -0.5 | 2Thclk +0.5
th(NE_NWE) FMC_NWE high to FMC_NE high hold time Thclk -0.5 -
ty(a_NE) FMC_NEx low to FMC_A valid - 0
tV(NADV_NE) FMC_NEx low to FMC_NADV low 0 0.5
tw(NADV) FMC_NADYV low time Thclk Thelk +1 ns
th(AD_NADV) Emg:ﬁigl\jirsisgi))valld hold time after Thelk +0.5 i
thia NWE) Address hold time after FMC_NWE high Thelk +0.5 -
thBL_NWE) FMC_BL hold time after FMC_NWE high Thclk -0.5 -
ty(BL_NE) FMC_NEx low to FMC_BL valid - 0.5
typata_NaDv) | FMC_NADV high to Data valid - Thelk +1.5
thpata Nwe) | Data hold time after FMC_NWE high Thelk +0.5 -
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1. Guaranteed by characterization results.

Table 100. Asynchronous multiplexed PSRAM/NOR write-NWAIT timings(")

Symbol Parameter Min Max Unit
tw(NE) FMC_NE low time 9Thclk -1 | 9Thclk + 1
twNwE) FMC_NWE low time 7Thclk -0.5 | 7Thclk + 0.5

ns

tsunwAIT NE) | FMC_NWAIT valid before FMC_NEXx high 6Thclk + 2 -

FMC_NEx hold time after FMC_NWAIT
th(NE_NWAIT) | invalid - 4Thclk - 1 -

1. Guaranteed by characterization results.

Synchronous waveforms and timings

Figure 64 through Figure 67 represent synchronous waveforms and Table 101 through
Table 104 provide the corresponding timings. The results shown in these tables are
obtained with the following FMC configuration:

e  BurstAccessMode = FMC_BurstAccessMode Enabile;

e  MemoryType = FMC_MemoryType_CRAM,;

e  WriteBurst = FMC_WriteBurst_Enable;

e CLKDivision = 1;

e DatalLatency = 1 for NOR Flash; DataLatency = 0 for PSRAM

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

In all timing tables, the Ty k is the HCLK clock period.

—  For 2.7 V<Vpp<3.6 V, maximum FMC_CLK = 108 MHz at CL=20 pF or 90 MHz at
CL=30 pF (on FMC_CLK).

—  For 1.71 V&Vpp<2.7 V, maximum FMC_CLK = 70 MHz at CL=10 pF (on FMC_CLK).

3
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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)

FMC_SDCLK
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Table 119. UFBGA144 - 144-ball, 7 x 7 mm, 0.50 mm pitch, ultra fine pitch ball grid

array package mechanical data (continued)

millimeters inches(")
Symbol
Min. Typ. Max. Min. Typ. Max.
ddd - - 0.100 - - 0.0039
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 91. UFBGA144 - 144-ball, 7 x 7 mm, 0.50 mm pitch, ultra fine pitch ball grid

array package recommended footprint

000000000000
000000000000 [ .,
000000000000 %
000000000000 | (°S™
00000000000
000000000000
000000000000
000000000000
000000000000
000000000000
000000000000
000000000000

AOAS_FP_V1

Table 120. UFBGA144 recommended PCB design rules (0.50 mm pitch BGA)

registration tolerance)

Dimension Recommended values
Pitch 0.50 mm
Dpad 0.280 mm
Dsm 0.370 mm typ. (depends on the soldermask

Stencil opening

0.280 mm

Stencil thickness

Between 0.100 mm and 0.125 mm

Pad trace width

0.120 mm
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