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STM32F765xx STM32F767xx STM32F768Ax STM32F769xx Functional overview

Figure 8. Regulator OFF
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The following conditions must be respected:

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

o Ifthetime for Voap 4 and Vepp o to reach V4o 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 Vepap 4
and Vcap o reach V4, 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 Vi 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 IfVeap 4 a@ndVepap 2 go below V4o minimum value and Vpp is higher than 1.7 V, then a
reset must be asserted on PAO pin.

Note: The minimum value of V4, depends on the maximum frequency targeted in the application.
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STM32F765xx STM32F767xx STM32F768Ax STM32F769xx Functional overview

Standby mode, the SRAM and register contents are lost except for registers in the
backup domain and the backup SRAM when selected.

The device exits the Standby mode when an external reset (NRST pin), an IWDG reset,
a rising or falling edge on one of the 6 WKUP pins (PAO, PA2, PC1, PC13, PI8, PI11),
or an RTC alarm / wakeup / tamper /time stamp event occurs.

The Standby mode is not supported when the embedded voltage regulator is bypassed
and the 1.2 V domain is controlled by an external power.

2.22 VgaT Operation

The Vgat pin allows to power the device Vgat domain from an external battery, an external
supercapacitor, or from Vpp when no external battery and an external supercapacitor are
present.

VpaT Operation is activated when Vpp is not present.
The Vgat pin supplies the RTC, the backup registers and the backup SRAM.

Note: When the microcontroller is supplied from Vg5, external interrupts and RTC alarm/events
do not exit it from Vgar operation.

When the PDR_ON pin is connected to Vgg (Internal Reset OFF), the Vgt functionality is
no more available and the Vgat pin should be connected to VDD.

2.23 Timers and watchdogs

The devices include two advanced-control timers, eight general-purpose timers, two basic
timers and two watchdog timers.

All timer counters can be frozen in debug mode.

Table 6 compares the features of the advanced-control, general-purpose and basic timers.
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Functional overview

STM32F765xx STM32F767xx STM32F768Ax STM32F769xx

Table 6. Timer feature comparison

Max Max
Timer . Counter | Counter | Prescaler DMA Capture/ | Complem interface | timer
Timer L request | compare entary
type resolution | type factor eneration | channels | outout clock clock
9 P (MHz) | (MHz)™"
Up Any
Advanced | TIM1, 4oy | poyn, | Integer Yes 4 Yes 108 216
-control TIM8 Up/down between 1
P and 65536
TIM2 Up, in?; yer
| 32-bit | Down, 9 Yes 4 No 54 |108/216
TIM5 Up/down between 1
P and 65536
TIM3 Up, in?en yer
| 16-bit | Down, 9 Yes 4 No 54 | 108/216
TIM4 Un/down between 1
P and 65536
Any
TIM9 |  16-bit Up integer No 2 No 108 216
between 1
General and 65536
purpose Any
TIM10, . integer
TIMA1 16-bit Up between 1 No 1 No 108 216
and 65536
Any
TIM12 | 16-bit Up Integer No 2 No 54 | 108/216
between 1
and 65536
Any
TIM13, . integer
TIM14 16-bit Up between 1 No 1 No 54 108/216
and 65536
Any
. TIMS, . integer
Basic TIM7 16-bit Up between 1 Yes 0 No 54 108/216
and 65536

1. The maximum timer clock is either 108 or 216 MHz depending on TIMPRE bit configuration in the RCC_DCKCFGR

register.
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Pinouts and pin description

STM32F765xx STM32F767xx STM32F768Ax STM32F769xx

Figure 13. STM32F76xxx LQFP176 pinout
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1. The above figure shows the package top view.
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Table 12. STM32F765xx, STM32F767xx, STM32F768Ax and STM32F769xx alternate

function mapping (continued)

AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 | AF12 | AF13 | AF14 | AF15
SPI2/12S SAI2/QU
A sPiizs | SR 2125 | 2ispi3i2 | SPSSA | CAN1/2IT | ADSPIS UART7/
Port 12C4/UA e | 12cii3) | 1ispianz | 25PI3I2 | syspier | ZUSART | iM12113/ | DMMC2D | 12c4/CAN | FMCISD | o
svs | RT5TM | Tm3iass | 11T | aiusaRT | sispis | S50 | usarTy | §DARTY | 14/quAD | Fspmiio | 3somm | mmcim | 2SI | cp | svs
112 oeea" | cEC | 12s3/spi | 2CHUR | 23uaRT | JTOOT | SPUFMCY | TG2_HS/ | C2/ETH | DIOS/OT
aisis | ROIDF | sipFsom | S-S/ LCD | OTGI_FS G2_FS
1/SPDIF /LCD
PG ) ) ~ |orsomi_| .| sPi3wi | usaRT3 | vaARTa_ | FUEDST ) ) SDMMC | DCMID | EVEN
DATAINS e “RX rRx | BEZ D3 4 TOUT
SPI3_M
pcip | TRACED | ) ) ) o Sast | usaRTs |uARTS T| ) ) SDMMC | DCMID | EVEN
3 e _CK X CK 9 TOUT
Port C oc13 ] ] ] ] ] ] ] ] ] ] ] ] ] ] ] EVEN
TOUT
EVEN
PC14 ; ; ; ; ; ; ; - ; ; ; ; ; ; S
EVEN
PC15 ; ; ; ; ; ; ; . ; ; ; ; ; ; S
DFSDM1
DFSDM1_ UART4_ | CAN1_R EVEN
PDO ; ; ; vl ; - |oATAN| - R M ; ; FMC D2| - - | EeEN
DFSDM1_ DFSDM1 UART4 T | CAN1_T EVEN
PD1 - - - DATAING - - " CKIN7 - X X - - FMC D3| - - TOUT
ppy |TRACED|  |TIM3_ET ] ] ] ] ] UARTS_ ] ] ] SDMMC | DCMILD | EVEN
2 R RX CMD 1 TOUT
P03 ) ) _ |oesomi_|  |SEISC|DESDM | usarT2 | ) ) . |FmcoL|pemiD || oy o7 | EVEN
CKOUT - - CTs K 5 -G7 | touT
Port D
PD4 ] ] ] ] ] | DFsDM1 | UsART2 ] ] ] ] FMC_N ] ] EVEN
CKINO | _RTS OE TOUT
PD5 ] ] ] ] ] ] ] USART2 ] ] ] ] FMC_N ] ] EVEN
X WE TOUT
SPI3_M
P0G ) ) ~ |orsomi_| SEisak | sAI_SD | UsART2 ) . |DFsDM1_| sDMmC2 | FMC_N [ DEMID | | oo 5, | EVEN
CKIN4 A A “RX DATAINT | _CK | WAIT 10 B2 | out
SPI_M
oD7 ) ) ~ |orsomi_| Szl | DFSDM1 | USART2 | SPDIF R [ ) SDMMC2 [FMC_NE| ) EVEN
DATAING 0251 ZckiNt | ek X0 “CMD 1 TOUT
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Memory mapping
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Table 13. STM32F765xx, STM32F767xx, STM32F768Ax and STM32F769xx register
boundary addresses(!)

Bus Boundary address Peripheral
OxEOOF FFFF - OXFFFF FFFF Reserved
Cortex-M7 0xE000 0000 - OXxEOOF FFFF Cortex-M7 internal peripherals

0xD000 0000 - OXDFFF FFFF FMC bank 6
0xC000 0000 - OxCFFF FFFF FMC bank 5
0xA000 2000 - 0XBFFF FFFF Reserved
0xA000 1000 - 0xA000 1FFF Quad-SPI control register

AHB3 0xA000 0000- 0xA000 OFFF FMC control register
0x9000 0000 - OX9FFF FFFF Quad-SPI
0x8000 0000 - 0x8FFF FFFF FMC bank 3
0x7000 0000 - Ox7FFF FFFF FMC bank 2
0x6000 0000 - OX6FFF FFFF FMC bank 1
0x5006 0C00- OX5FFF FFFF Reserved
0x5006 0800 - 0x5006 OBFF RNG
0x5005 2000 - 0x5005 FFFF Reserved
0x5005 1000 - 0x5005 1FFF JPEG codec

AHB2 0x5005 0000 - 0x5005 03FF DCMI
0x5004 0000- 0x5004 FFFF Reserved
0x5000 0000 - 0x5003 FFFF USB OTG FS
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Electrical characteristics

STM32F765xx STM32F767xx STM32F768Ax STM32F769xx

5.3 Operating conditions
5.3.1 General operating conditions
Table 17. General operating conditions
Symbol Parameter Conditions(? Min | Typ | Max | Unit
Power Scale 3 (VOS[1:0] bits in
PWR_CR register = 0x01), Regulator 0 - 144
ON, over-drive OFF
Over-
drive - 168
Power Scale 2 (VOS[1:0] bits | oFF
in PWR_CR register = 0x10), 0
Regulator ON Over-
fuck | Internal AHB clock frequency drive - 180
ON
Over-
drive - | 180 |MHZ
Power Scale 1 (VOS[1:0] bits | oFF
in PWR_CR register= 0x11), 0
Regulator ON Over-
drive - | 216@
ON
Over-drive OFF 0 - 45
fecLk1 | Internal APB1 clock frequency
Over-drive ON 0 - 54
; | | APB2 clock Over-drive OFF 0 - 90
nterna clock frequency
PoLre Over-drive ON o | - | 108
Vpp | Standard operating voltage - 170 - 3.6
Analog. operating voltage 173 ] o4
(ADC limited to 1.2 M samples)
VDDA(4)(5) Must be the same potential as VDD(B)
Analog operating voltage 24 36
(ADC limited to 2.4 M samples) ' '
USB supply voltage (supply USB not used 1.7 | 3.3 3.6
Vppusg | voltage for PA11,PA12, PB14 \
and PB15 pins) USB used 3.0 - 3.6
VeaT Backup operating voltage - 1.65 - 3.6
SDMMC2 supply voltage (supply
Vbpspmwmc | voltage for PG[12:9] and PD6 It can be different from VDD 1.7 - 3.6
pins)
Vppps) | DSI system operating - 1.7 - 3.6
116/255 DoclD029041 Rev 4 Kys
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Electrical characteristics

Table 31. Typical and maximum current consumption in Run mode, code with data processing
running from Flash memory (Single bank mode, ART ON except prefetch / L1-cache ON)
or SRAM on AXI (L1-cache ON), regulator OFF

Max(")
Typ Unit
o, fHcLk
Symbol | Parameter | Conditions (MHz) TA=25°C TA= 85 °C TA=105 °C
IDD12 | IDD |IDD12 | IDD |(IDD12| IDD (IDD12| IDD
180 152 1 167 2 200 2 220 2
Al 168 136 1 148 2 179 2 198 2
Peripherals 144 105 1 115 2 141 2 158 2
(2)(3)
Supply Enabled 60 | 47 1 53 | 2 | 79 | 2 | 96 | 2
current in
IDD12/ | RUN mode 25 22 1 27 2 53 2 70 2 A
m
IDD from V12 180 | 74 1 83 2 116 | 2 | 136 | 2
and VDD
supply Al 168 | 65 1 73 | 2 | 104 | 2 | 123 | 2
Peripherals 144 50 1 57 2 83 2 100 2
i (3)
Disabled 60 | 22 1 27 | 2 | 53 | 2 | 70 | 2
25 10 1 14 2 41 2 58 2

1. Guaranteed by characterization results.

2. When analog peripheral blocks such as ADCs, DACs, HSE, LSE, HSI, or LS| 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.

Table 32. Typical and maximum current consumption in Run mode, code with data processing
running from Flash memory (Dual bank mode, ART ON except prefetch / L1-cache ON)
or SRAM on AXI (L1-cache ON), regulator OFF

Max(1)
Typ Unit
iy fucLk 0 0 o
Symbol | Parameter | Conditions (MHz) TA=25°C TA=85°C TA= 105 °C
IDD12 | IDD |IDD12 | IDD |IDD12 | IDD |IDD12| IDD
180 | 152 1 167 2 200 2 220 2
Al 168 | 136 1 148 2 179 2 198 2
Peripherals | 144 | 105 1 15 2 141 2 158 2
2)3)
Supply Enabled 60 | 47 1 53 2 79 2 96 2
current in
IDD12/ | RUN mode 25 22 1 27 2 53 2 70 2 A
m
IDD from V12 180 | 74 1 82 2 114 2 137 2
and VDD
Peripherals 144 50 1 57 2 83 2 100 2
; ®3)
Disabled 60 | 22 1 27 | 2 | 53 | 2 | 70 2
25 10 1 14 2 41 2 58 2
‘Yl DoclD029041 Rev 4 129/255




Electrical characteristics STM32F765xx STM32F767xx STM32F768Ax STM32F769xx

Table 36. Typical and maximum current consumptions in Standby mode

Typ(1) Max(z)
Ta=25°C Ta= | Ta= | Ta®
Symbol | Parameter Conditions A 25°C | 85°C [ 105°C | Unit
Vop =| Vbp= | Vbp = =
1.7V | 24V |33V Vop =33V
Backup SRAM OFF, RTC and 3) 3) (3)
LSE OFF 1.1 1.9 24 5 18 38
Backup SRAM ON, RTC and 3) (3) 3)
LSE OFF 1.9 2.7 3.2 6 23 48
Backup SRAM OFF, RTC ON
and LSE in low drive mode 17 27 3.5 / 26 55
Backup SRAM OFF, RTC ON
and LSE in medium low drive | 1.7 2.7 3.5 7 26 56
mode
Backup SRAM OFF, RTC ON
and LSE in medium high drive | 1.8 2.8 3.6 8 28 57
Supply current |iy0de
Ipp sTBY |in Standby MA
- mode Backup SRAM OFF, RTC ON
and LSE in high drive mode 1.9 29 3.7 8 28 59
Backup SRAM ON, RTC ON
and LSE in low drive mode 2.4 3.4 43 8 31 65
Backup SRAM ON, RTC ON
and LSE in Medium low drive | 2.4 3.5 4.3 8 31 65
mode
Backup SRAM ON, RTC ON
and LSE in Medium high drive | 2.6 3.7 4.5 8 33 68
mode
Backup SRAM ON, RTC ON
and LSE in High drive mode 26 3.7 4.5 9 33 68

1. The typical current consumption values are given with PDR OFF (internal reset OFF). When the PDR is OFF (internal reset
OFF), the typical current consumption is reduced by additional 1.2 pA.

Guaranteed by characterization results, unless otherwise specified.

Guaranteed by test in production.

3
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Electrical characteristics STM32F765xx STM32F767xx STM32F768Ax STM32F769xx

Figure 29. Low-speed external clock source AC timing diagram
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High-speed external clock generated from a crystal/ceramic resonator

The high-speed external (HSE) clock can be supplied with a 4 to 26 MHz crystal/ceramic
resonator oscillator. All the information given in this paragraph are based on
characterization results obtained with typical external components specified in Table 43. In
the application, the resonator and the load capacitors have to be placed as close as
possible to the oscillator pins in order to minimize output distortion and startup stabilization
time. Refer to the crystal resonator manufacturer for more details on the resonator
characteristics (frequency, package, accuracy).

Table 43. HSE 4-26 MHz oscillator characteristics(!

Symbol Parameter Conditions Min | Typ | Max | Unit
fosc IN Oscillator frequency 4 - 26 | MHz
Rg Feedback resistor - 200 - kQ
VDD=3.3 V,
ESR= 30 Q, - 450 -
C_ =5 pF@25 MHz
Ibp HSE current consumption MA
VDD=3'3 V,
ESR= 30 Q, - 530 -
C_ =10 pF@25 MHz
ACChge®@ | HSE accuracy -500| - 500 | ppm
G,,_crit_max | Maximum critical crystal g, Startup - - 1 mA/N
tSU(HSE(3) Startup time Vpp is stabilized - 2 - ms

Guaranteed by design.

2. This parameter depends on the crystal used in the application. The minimum and maximum values must
be respected to comply with USB standard specifications.

3. tsy(Hsk) is the startup time measured from the moment it is enabled (by software) to a stabilized 8 MHz

oscillation is reached. This value is guaranteed by characterization results. It is measured for a standard
crystal resonator and it can vary significantly with the crystal manufacturer.
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Figure 36. MIPI D-PHY HS/LP clock lane transition timing diagram
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Figure 37. MIPI D-PHY HS/LP data lane transition timing diagram
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5.3.14 MIPI D-PHY PLL characteristics

The parameters given in Table 53 are derived from tests performed under temperature and
Vpp supply voltage conditions summarized in Table 17.

Table 53. DSI-PLL characteristics(?)

Symbol Parameter Conditions Min | Typ | Max | Unit
fpL N | PLL input clock - 4 - 100
fPLL INFIN PFD input clock - 4 - 25
= MHz
prL_OUT PLL multiplier output clock - 31.25 - 500
fyco_out | PLL VCO output - 500 - | 1000
tLOCK PLL lock time - - - 200 us

3
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Electrical characteristics

3

Table 66. Output voltage characteristics

1.7V <Vpp < 3.6V

Symbol Parameter Conditions Min Max | Unit
CMOS port?
Vo, " | Output low level voltage for an 1/0 pin llo=+8 mA - 0.4
27V <Vpp<36V
Output high level voltage f I/O pi CMOS port®
3) utput high level voltage for an pin - _ i
Vor™ | except PC14 lio=-8 mA Vpp - 0.4 i
2.7V SVDD <36V
CMOS port@
Vou® | Output high level voltage for PC14 lio=-2mA Vpp-0.4
27V <Vpp<36V
TTL port®
VoL (1) | Output low level voltage for an 1/0 pin lio =+8mA - 0.4
27V<Vpp<36V
\Y
Output high level voltage f I/O pi TTL port®
@3) | Output high level voltage for an pin _ )
Von except PC14 o =-8mA 24
27V<Vpps36V
lio=+20 mA
O i 10 - 4)
VoL Output low level voltage for an I/0 pin 27V <Vpp <36V 1.3
\Y
VOH(3) Output high level voltage for an 1/O pin lio=-20 mA Vpp-1 3@) i
except PC14 27V<Vpp<36V
llo=+6 mA
O i 10 - 4)
VoL Output low level voltage for an I/0 pin 18V <Vpp<3.6V 0.4
\Y
VOH(3) Output high level voltage for an 1/O pin lio=-6 mA VDD_O-4(4) i
except PC14 1.8V<Vpp<36V
lio=+4 mA
O i 10 - ®)
VoL Output low level voltage for an I/0 pin 1.7V < Vpp < 3.6V 0.4
@3) |Output high level voltage for an I/O pin lio=-4 mA _a a5 i
Vor™ | except PC14 1.7V <Vpp < 3.6V Vop=04 v
(3) i ||o =-1mA (5)
Vou Output high level voltage for PC14 Vpp-0.4 -

1. The ljg current sunk 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 lygs.

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

The |g current sourced 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 lypp.

4. Based on characterization data.

5. Guaranteed by design.

Input/output AC characteristics

The definition and values of input/output AC characteristics are given in Figure 39 and

Table 67, respectively.
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STM32F765xx STM32F767xx STM32F768Ax STM32F769xx Electrical characteristics

Table 67. I/0 AC characteristics(1( (continued)

OSPEEDRy
[1:0] bit Symbol Parameter Conditions Min | Typ | Max | Unit
value(!)
C_=30pF, Vpp22.7V - - | 100¥
C_=30pF, Vppz18V - - 50
C_=30pF, Vpp21.7V - - 42.5
fmax(0)out |Maximum frequency®) MHz
CL=10 pF, Vpp= 2.7 V - - | 180%
C_=10pF, Vpp21.8V - - 100
y C.=10pF, Vpp21.7V - - 72.5
C_=30pF, Vppz22.7V - - 4
C_=30pF, Vpp21.8V - - 6
Output high to low level fall  |c, =30 pF, Vpp 21.7 V - - 7
ttf('o)"“t/ time and output low to high = Pb ns
r(10)out level rise time C_=10pF, Vppz2.7V - - 25
C_=10pF, Vpp218V - - 3.5
C_=10pF, Vpp21.7V - - 4
Pulse width of external signals
- tEXTIpw |detected by the EXTI - 10 - - ns
controller

Guaranteed by design.

2. The l/O speed is configured using the OSPEEDRYy[1:0] bits. Refer to the STM32F76xxx and STM32F77xxx reference
manual for a description of the GPIOx_SPEEDR GPIO port output speed register.

The maximum frequency is defined in Figure 39.

For maximum frequencies above 50 MHz and Vpp > 2.4 V, the compensation cell should be used.

Figure 39. /0 AC characteristics definition

| 1
EXTERNAL tiojout  +E—— P> topout |
OUTPUT I I
ON CL < T g

Maximum frequency is achieved if (t, + t;) < (2/3)T and if the duty cycle is (45-55%)
when loaded by CL specified in the table “ I/O AC characteristics”.

ai14131d
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Table 71. ADC characteristics (continued)

Symbol Parameter Conditions Min Typ Max Unit
ADC VRgr DC current

IVREF+(2> consumption in conversion - - 300 500 MA
mode
ADC Vppa DC current

IVDDA(Z) consumption in conversion - - 1.6 1.8 mA
mode

1. Vppa minimum value of 1.7 V is obtained with the use of an external power supply supervisor (refer to Section 2.18.2:
Internal reset OFF).

Guaranteed by characterization results.

VReE+ is internally connected to Vppp and Vgeg. is internally connected to Vgga.

Rapc maximum value is given for Vpp=1.7 V, and minimum value for Vpp=3.3 V.

For external triggers, a delay of 1/fpc| ko must be added to the latency specified in Table 71.

o b~ 0N

Equation 1: Ry max formula
k-0.5
Ran = ( ) N+ 2 Rabc
fapc X CapcxIn(2° 7)

The formula above (Equation 1) is used to determine the maximum external impedance
allowed for an error below 1/4 of LSB. N = 12 (from 12-bit resolution) and k is the number of
sampling periods defined in the ADC_SMPR1 register.

Table 72. ADC static accuracy at faopc = 18 MHz

Symbol Parameter Test conditions Typ Max(! Unit
ET Total unadjusted error +3 4
f =18 MHz
EO | Offset error ADC 12 +3
VDDA =17t036V LSB
EG Gain error Vgee=1.7t03.6 V 1 +3
ED |Differential linearity error Voba— VrRerp< 1.2V +1 +2
EL Integral linearity error 12 +3

1. Guaranteed by characterization results.

Table 73. ADC static accuracy at fopc = 30 MHz

Symbol Parameter Test conditions Typ Max(" Unit
ET Total unadjusted error 12 5
fADC =30 MHZ, + +
EO Offset error Ran < 10 k. 1.5 2.5
EG Gain error Vppa=2.41t03.6V, 1.5 4 LSB

VREF =1.7103.6 V,
Vbopa— VRep< 1.2V
EL Integral linearity error 1.5 +3

ED Differential linearity error

1. Guaranteed by characterization results.
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The SDA and SCL 1/O requirements are met with the following restrictions:

e The SDA and SCL I/O pins are not “true” open-drain. When configured as open-drain,
the PMOS connected between the I/0 pin and Vpp is disabled, but is still present.

e  The 20mA output drive requirement in Fast-mode Plus is not supported. This limits the
maximum load Cload supported in Fm+, which is given by these formulas:

Tr(SDA/SCL)=0.8473xRpXCjoaq
Rp(min)= (VDD-Vg| (max))/lo (max)

Where Rp is the 12C lines pull-up. Refer to Section 5.3.20: I/O port characteristics for the
I2C 1/Os characteristics.

All I>C SDA and SCL 1/0s embed an analog filter. Refer to Table 84 for the analog filter
characteristics:

Table 84. 12C analog filter characteristics(")

Symbol Parameter Min Max Unit
tar Maximum pulse width of spikes .that 50(2) 70G) ns
are suppressed by the analog filter
1. Guaranteed by characterization results.
2. Spikes with widths below tar(min) are filtered.
3. Spikes with widths above tar(may) are not filtered.
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Figure 71. NAND controller waveforms for common memory read access
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Figure 72. NAND controller waveforms for common memory write access
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Table 112. Switching characteristics for NAND Flash read cyclesm

Symbol Parameter Min Max Unit
tw(NoE) FMC_NOE low width 4Thok—0.5|4Tyok + 0.5
tsuip-NoE) | FMC_D[15-0] valid data before FMC_NOE high 1 -
th(noe-p) | FMC_D[15-0] valid data after FMC_NOE high 0 - ns
taiaLe-Nog) | FMC_ALE valid before FMC_NOE low - 3THek 1
thNoE-ALE) | FMC_NWE high to FMC_ALE invalid 4THolk — 2 -

1.

Guaranteed by characterization results.
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Table 114. SDRAM read timings(")

Symbol Parameter Min Max Unit
tw(sbcLk) FMC_SDCLK period 2Thok - 0.5 | 2Tyok + 0.5
tsu(SDCLKH Data) Data input setup time 1.5 _
th(SDCLKH_Data) Data input hold time 15 -
ta(SDCLKL_Add) Address valid time - 35
t4(SDCLKL- SDNE) Chip select valid time - 15
th(SDCLKL_SDNE) Chip select hold time 05 R ns
t4(SDCLKL_SDNRAS) SDNRAS valid time - 1
th(SDCLKL_SDNRAS) SDNRAS hold time 0.5 -
ty(spoLKL_SDNCAS) SDNCAS valid time - 0.5
th(SDCLKL_SDNCAS) SDNCAS hold time 0 -
1. Guaranteed by characterization results.
Table 115. LPSDR SDRAM read timings(!
Symbol Parameter Min Max Unit
tw(sbcLk) FMC_SDCLK period 2Thok — 0.5 2Thok + 0.5
tsu(SDCLKH_Data) Data input setup time 0 -
th(SDCLKH_Data) Data input hold time 45 ,
ta(spcLKL_Add) Address valid time - 25
t4(SDCLKL_SDNE) Chip select valid time - 25
th(SDCLKL_SDNE) Chip select hold time 0 R ns
td(SDCLKL_SDNRAS SDNRAS valid time - 0.5
th(SDCLKL_SDNRAS) SDNRAS hold time 0 -
t4(SDCLKL_SDNCAS) SDNCAS valid time - 15
th(SDCLKL_SDNCAS) SDNCAS hold time 0 -
1. Guaranteed by characterization results.
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5.3.36 SD/SDIO MMC card host interface (SDMMC) characteristics

Unless otherwise specified, the parameters given in Table 123 for the SDIO/MMC interface
are derived from tests performed under the ambient temperature, fpc| k2 frequency and Vpp
supply voltage conditions summarized in Table 17, with the following configuration:

e  Output speed is set to OSPEEDRYy[1:0] = 11
e  Capacitive load C = 30 pF
e  Measurement points are done at CMOS levels: 0.5Vpp

Refer to Section 5.3.20: I/O port characteristics for more details on the input/output
characteristics.

Figure 81. SDIO high-speed mode
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Figure 82. SD default mode
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6.1

3

Package information

In order to meet environmental requirements, ST offers these devices in different grades of
ECOPACK® packages, depending on their level of environmental compliance. ECOPACK®
specifications, grade definitions and product status are available at: www.st.com.
ECOPACK® is an ST trademark.

LQFP100 14x 14 mm, low-profile quad flat package
information

Figure 83. LQFP100, 14 x 14 mm 100-pin low-profile quad flat package outline
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1. Drawing is not to scale.
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Table 126. LQFP144, 20 x 20 mm, 144-pin low-profile quad flat package

mechanical data

millimeters inches(!
Symbol
Min Typ Max Min Typ Max

A - - 1.600 - - 0.0630
A1 0.050 - 0.150 0.0020 - 0.0059
A2 1.350 1.400 1.450 0.0531 0.0551 0.0571

b 0.170 0.220 0.270 0.0067 0.0087 0.0106

0.090 - 0.200 0.0035 - 0.0079

D 21.800 22.000 22.200 0.8583 0.8661 0.874
D1 19.800 20.000 20.200 0.7795 0.7874 0.7953
D3 - 17.500 - - 0.689 -

E 21.800 22.000 22.200 0.8583 0.8661 0.8740
E1 19.800 20.000 20.200 0.7795 0.7874 0.7953
E3 - 17.500 - - 0.6890 -

e - 0.500 - - 0.0197 -

L 0.450 0.600 0.750 0.0177 0.0236 0.0295
L1 - 1.000 - - 0.0394 -

k 0° 3.5° 7° 0° 3.5° 7°
cce - - 0.080 - - 0.0031

1.

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