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STM32F437xx and STM32F439xx Functional overview

Figure 7. PDR_ON control with internal reset OFF
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3.18 Voltage regulator

The regulator has four operating modes:
e  Regulator ON

—  Main regulator mode (MR)

—  Low power regulator (LPR)

—  Power-down
e  Regulator OFF

3.18.1 Regulator ON

On packages embedding the BYPASS_REG pin, the regulator is enabled by holding
BYPASS_REG low. On all other packages, the regulator is always enabled.
There are three power modes configured by software when the regulator is ON:
¢ MR mode used in Run/sleep modes or in Stop modes
— In Run/Sleep mode

The MR mode is used either in the normal mode (default mode) or the over-drive
mode (enabled by software). Different voltages scaling are provided to reach the
best compromise between maximum frequency and dynamic power consumption.

DoclD024244 Rev 10 271240
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Functional overview STM32F437xx and STM32F439xx

3.33

3.34

40/240

FIFOS with 3 stages and 28 shared scalable filter banks (all of them can be used even if one
CAN is used). 256 bytes of SRAM are allocated for each CAN.

Universal serial bus on-the-go full-speed (OTG_FS)

The devices embed an USB OTG full-speed device/host/OTG peripheral with integrated
transceivers. The USB OTG FS peripheral is compliant with the USB 2.0 specification and
with the OTG 1.0 specification. It has software-configurable endpoint setting and supports
suspend/resume. The USB OTG full-speed controller requires a dedicated 48 MHz clock
that is generated by a PLL connected to the HSE oscillator. The major features are:

e  Combined Rx and Tx FIFO size of 320 x 35 bits with dynamic FIFO sizing

e  Supports the session request protocol (SRP) and host negotiation protocol (HNP)
e 4 bidirectional endpoints

e 8 host channels with periodic OUT support

e  HNP/SNP/IP inside (no need for any external resistor)

e For OTG/Host modes, a power switch is needed in case bus-powered devices are
connected

Universal serial bus on-the-go high-speed (OTG_HS)

The devices embed a USB OTG high-speed (up to 480 Mb/s) device/host/OTG peripheral.
The USB OTG HS supports both full-speed and high-speed operations. It integrates the
transceivers for full-speed operation (12 MB/s) and features a UTMI low-pin interface (ULPI)
for high-speed operation (480 MB/s). When using the USB OTG HS in HS mode, an
external PHY device connected to the ULPI is required.

The USB OTG HS peripheral is compliant with the USB 2.0 specification and with the OTG
1.0 specification. It has software-configurable endpoint setting and supports
suspend/resume. The USB OTG full-speed controller requires a dedicated 48 MHz clock
that is generated by a PLL connected to the HSE oscillator.

The maijor features are:

e Combined Rx and Tx FIFO size of 1 Kbit x 35 with dynamic FIFO sizing

e  Supports the session request protocol (SRP) and host negotiation protocol (HNP)

e 6 bidirectional endpoints

e 12 host channels with periodic OUT support

e Internal FS OTG PHY support

e External HS or HS OTG operation supporting ULPI in SDR mode. The OTG PHY is
connected to the microcontroller ULPI port through 12 signals. It can be clocked using
the 60 MHz output.

e Internal USB DMA
e  HNP/SNP/IP inside (no need for any external resistor)

e for OTG/Host modes, a power switch is needed in case bus-powered devices are
connected

3
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Functional overview STM32F437xx and STM32F439xx

3.39

3.40

3.41

42/240

Fast I/0 handling allowing maximum /O toggling up to 90 MHz.

Analog-to-digital converters (ADCs)

Three 12-bit analog-to-digital converters are embedded and each ADC shares up to 16
external channels, performing conversions in the single-shot or scan mode. In scan mode,
automatic conversion is performed on a selected group of analog inputs.

Additional logic functions embedded in the ADC interface allow:

e  Simultaneous sample and hold

¢ Interleaved sample and hold

The ADC can be served by the DMA controller. An analog watchdog feature allows very

precise monitoring of the converted voltage of one, some or all selected channels. An
interrupt is generated when the converted voltage is outside the programmed thresholds.

To synchronize A/D conversion and timers, the ADCs could be triggered by any of TIM1,
TIM2, TIM3, TIM4, TIM5, or TIM8 timer.

Temperature sensor

The temperature sensor has to generate a voltage that varies linearly with temperature. The
conversion range is between 1.7 V and 3.6 V. The temperature sensor is internally
connected to the same input channel as Vgar, ADC1_IN18, which is used to convert the
sensor output voltage into a digital value. When the temperature sensor and Vgat
conversion are enabled at the same time, only Vgar conversion is performed.

As the offset of the temperature sensor varies from chip to chip due to process variation, the
internal temperature sensor is mainly suitable for applications that detect temperature
changes instead of absolute temperatures. If an accurate temperature reading is needed,
then an external temperature sensor part should be used.

Digital-to-analog converter (DAC)

The two 12-bit buffered DAC channels can be used to convert two digital signals into two
analog voltage signal outputs.

This dual digital Interface supports the following features:

e two DAC converters: one for each output channel

e  8-bit or 10-bit monotonic output

e left or right data alignment in 12-bit mode

e synchronized update capability

e noise-wave generation

e triangular-wave generation

e dual DAC channel independent or simultaneous conversions
e  DMA capability for each channel

e external triggers for conversion

e input voltage reference Vrgg+

3
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STM32F437xx and STM32F439xx Functional overview

3.42

3.43

3

Eight DAC trigger inputs are used in the device. The DAC channels are triggered through
the timer update outputs that are also connected to different DMA streams.

Serial wire JTAG debug port (SWJ-DP)

The ARM SWJ-DP interface is embedded, and is a combined JTAG and serial wire debug
port that enables either a serial wire debug or a JTAG probe to be connected to the target.

Debug is performed using 2 pins only instead of 5 required by the JTAG (JTAG pins could
be re-use as GPIO with alternate function): the JTAG TMS and TCK pins are shared with
SWDIO and SWCLK, respectively, and a specific sequence on the TMS pin is used to
switch between JTAG-DP and SW-DP.

Embedded Trace Macrocell™

The ARM Embedded Trace Macrocell provides a greater visibility of the instruction and data
flow inside the CPU core by streaming compressed data at a very high rate from the
STM32F43x through a small number of ETM pins to an external hardware trace port
analyzer (TPA) device. The TPA is connected to a host computer using USB, Ethernet, or
any other high-speed channel. Real-time instruction and data flow activity can be recorded
and then formatted for display on the host computer that runs the debugger software. TPA
hardware is commercially available from common development tool vendors.

The Embedded Trace Macrocell operates with third party debugger software tools.
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Pinouts and pin description

STM32F437xx and STM32F439xx

Figure 12. STM32F43x WLCSP143 ballout
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1. The above figure shows the package bump view.

45/240

DoclD024244 Rev 10




STM32F437xx and STM32F439xx

Pinouts and pin description

Figure 17. STM32F43x UFBGA176 ballout
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1. The above figure shows the package top view.
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STM32F437xx and STM32F439xx

Pinouts and pin description

Table 10. STM32F437xx and STM32F439xx pin and ball definitions (continued)

Pin number
g
@ Pinname | &| &

(23 © O o (2] 0 agn
§ § < = E S § N | (functionafter | 2 | 2 % Alternate functions Addltl_onal
2 el < < (g | & 2| < (1) £l > |2 functions
LRl o O | w0 |8 @ reset) g | o
g|og| @ | @ |cg|8|c|@ 2
4| a5 = =

BYPASS_
- | M1 | L4 | 48 [N11| - | L5 REG | | FT | - - -
28 | 39 | J11 | K4 | 49 | U8 | 52 | K5 Vbp S| - |- - -
SPI1_NSS,
SPI3_NSS/I2S3_WS,
USART2_CK, ADC12_
29 | 40 | N2 | N4 | 50 |M10| 53 | N4 PA4 /O |TTa|® OTG_HS_SOF, IN4 /DAC_
DCMI_HSYNC, ouT1
LCD_VSYNC,
EVENTOUT
TIM2_CH1/TIM2_ETR,
TIM8_CH1N, ADC12_
30 | 41 | M3 | P4 | 51| M9 |54 | P4 PAS /O |TTa|® SPI1_SCK, INS/DAC_
OTG_HS_ULPI_CK, ouT2
EVENTOUT
TIM1_BKIN,
TIM3_CH1,
TIM8_BKIN,
31|42 | N3 | P3 | 52 |[N10| 55 | P3 PA6 /0| FT |® SPI1_MISO, AchN:éZ—
TIM13_CH1,
DCMI_PIXCLK,
LCD_G2, EVENTOUT
TIM1_CH1N,
TIM3_CH2,
TIM8_CH1N,
(5) SPI1_MOSI, ADC12_
32 |43 | K4 | R3 | 53 | L8 | 56 | R3 PA7 /O | FT TIM14_CH1. IN7
ETH_MII_RX_DV/ETH_
RMII_CRS_DV,
EVENTOUT
ETH_MII_RXDO/ETH_ ADC12
33 |44 | L4 | N5 | 54 | M8 | 57 | N5 PC4 /o | FT |® RMII_RXDO, IN14
EVENTOUT
ETH_MII_RXD1/ETH_ ADC12
34|45 | M4 | P5 | 55 | N9 | 58 | P5 PC5 /o | FT |©® RMII_RXD1, IN15
EVENTOUT
- - - - - | J7 | 59| L7 Vbp - |- - -
- - - - - - | 60| L6 VSS - |- - -
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STM32F437xx and STM32F439xx Electrical characteristics

Table 17. General operating conditions (continued)

Symbol Parameter Conditions(! Min | Typ | Max | Unit
Input voltage on RST and FT |2V <Vpp 3.6 V -03] - 5.5
(7
pins(”) Vop <2V ~03| - | 52
V \%
N Input voltage on TTa pins -03| - V%D§‘+
Input voltage on BOOTO pin 0 - 9
LQFP100 - - | 465
WLCSP143 - - | 641
LQFP144 - - | 500
Power dissipation at Ty =85 °C | UFBGA169 - - 385
Pp for suffix 6 or Tp = 105 °C for mwW
suffix 7(8) LQFP176 . - | 5%
UFBGA176 - - 513
LQFP208 - - 1053
TFBGA216 - - 690
Ambient temperature for 6 suffix | Maximum power dissipation —40 85 °c
version Low power dissipation(®) -40 105
TA
Ambient temperature for 7 suffix | Maximum power dissipation —40 105 °c
version Low power dissipation(®) -40 125
6 suffix version -40 105
TJ Junction temperature range °C
7 suffix version -40 125

The over-drive mode is not supported at the voltage ranges from 1.7 to 2.1 V.

2. 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).

When the ADC is used, refer to Table 74: ADC characteristics.
4. If VgReg+ pin is present, it must respect the following condition: Vppa-Vrer+ < 1.2 V.

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

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

© © N o

In low power dissipation state, T4 can be extended to this range as long as T does not exceed T j;ax-

3
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STM32F437xx and STM32F439xx

Electrical characteristics

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

Symbol

Parameter

Conditions

Min

Typ

Max | Unit

InRush current on
| (1) |voltage regulator power-
RUSH on (POR or wakeup
from Standby)

160

200 | mA

InRush energy on
E (1) |voltage regulator power-

RUSH on (POR or wakeup
from Standby)

Vpp = 1.7 V, Ty = 105 °C,
IRUSH =171 mA for 31 us

54 uC

1. Guaranteed by design.

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

6.3.6 Over-drive switching characteristics

When the over-drive mode switches from enabled to disabled or disabled to enabled, the
system clock is stalled during the internal voltage set-up.

The over-drive switching characteristics are given in Table 23. They are sbject to general
operating conditions for Ta.

Table 23. Over-drive switching characteristics(!)

Symbol Parameter Conditions Min Typ Max Unit
HSI - 45 -
. . HSE max for 4 MHz
Tod_swen | Over—driveswitch |y i for 26 MHz 45 . 100
- enable time
External HSE
50 MHz ) 40 )
us
HSI - 20 -
. . HSE max for 4 MHz
Tod_swdis Over_drlve switch and min for 26 MHz. 20 . 80
- disable time
External HSE ) 15 )
50 MHz
1. Guaranteed by design.
‘Yl DoclD024244 Rev 10 99/240




Electrical characteristics

STM32F437xx and STM32F439xx

Table 33. Tyical current consumption in Sleep mode, regulator ofFr(

VDD=3.3V VvDD=1.7V Unit
Symbol Parameter Conditions | fyck (MHz)

Ipp12 Ipp Ipp12 Ipp

180 61.5 1.4 - -
168 594 1.3 59.4 1.0
150 53.9 1.3 53.9 1.0
144 49.0 1.3 49.0 1.0
All Peripherals 120 38.0 12 38.0 0.9

enabled

90 29.3 14 29.3 1.1
60 20.2 1.2 20.2 0.9
30 11.9 1.2 11.9 0.9

Supply current
in Sleep mode 25 10.4 1.2 10.4 0.9
0012100 | from V5 and 180 14.9 14 - - mA
Vpp supply
168 14.0 1.3 14.0 1.0
150 12.6 1.3 12.6 1.0
144 11.5 1.3 11.5 1.0
All Peripherals

disabled 120 8.7 1.2 8.7 0.9

90 71 14 71 1.1
60 5.0 1.2 5.0 0.9
30 3.1 1.2 3.1 0.9
25 2.8 1.2 2.8 0.9

1. When peripherals are enabled, the power consumption corresponding to the analog part of the peripherals (such as ADC,
or DAC) is not included.

110/240
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STM32F437xx and STM32F439xx Electrical characteristics

Low-speed external user clock generated from an external source

In bypass mode the LSE oscillator is switched off and the input pin is a standard 1/O. The
external clock signal has to respect the Table 56: I/O static characteristics. However, the
recommended clock input waveform is shown in Figure 28.

The characteristics given in Table 38 result from tests performed using an low-speed
external clock source, and under ambient temperature and supply voltage conditions
summarized in Table 17.

Table 38. Low-speed external user clock characteristics

Symbol Parameter Conditions Min Typ Max Unit
User External clock source
fLSE ext frequency() - 32.768 1000 kHz
OSC32_IN input pin high level
VLSEH | yoltage PRI TS 0.7Vbp - Voo v
Vi sEL OSC32_IN input pin low level voltage Vss - 0.3Vpp
tw(LsE) 0OSC32_IN high or low time(") 450 - -
tLsE) ns
t(LSE) | 0SC32 IN rise or fall time(") ; ; 50
tiLsE)
Cinse) | OSC32_IN input capacitance(") - 5 - pF
DuCy sy | Duty cycle 30 - 70 %
I OSC32_IN Input leakage current Vss<Vin<Vpp - - +1 MA

1. Guaranteed by design.

3

Figure 27. High-speed external clock source AC timing diagram
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STM32F437xx and STM32F439xx Electrical characteristics

Figure 35. FT I/O input characteristics

VIL/VIH (V)

252 \ e
TL requirement
20 VIHmin = 2V
1.92 X Q-
oV
CJQ
.02
R
A\
Bg@}\%

12V o O Area not ob

119 ops2 determined e
1.065 e

u\a\'\oﬂs'
08 555 o 2
202 TTL requirement VILmax
.58 =0.8V
»- VDD (V)
1.7 2.0 24 2.7 3.3 3.6
MS33746V1

Output driving current

The GPIOs (general purpose input/outputs) can sink or source up to 28 mA, and sink or

source up to 220 mA (with a relaxed Vg, /Von) 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 15).

e  The sum of the currents sunk by all the 1/Os on Vgg plus the maximum Run
consumption of the MCU sunk on Vgg cannot exceed the absolute maximum rating
Zlysg (see Table 15).

3
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Electrical characteristics STM32F437xx and STM32F439xx

Figure 40. SPI timing diagram - master mode
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STM32F437xx and STM32F439xx Electrical characteristics

USB OTG full speed (FS) characteristics
This interface is present in both the USB OTG HS and USB OTG FS controllers.

Table 65. USB OTG full speed startup time

Symbol Parameter Max Unit

tstartup'" USB OTG full speed transceiver startup time 1 bs

1. Guaranteed by design.

Table 66. USB OTG full speed DC electrical characteristics

Symbol Parameter Conditions Min.( | Typ. | Max.(") | Unit
USB OTG full speed
Vpp |transceiver operating 3.0 | - 3.6 \
voltage
3) | ni - e I(USB_FS_DP/DM, ) )
Input | Vor~’ | Differential input sensitivity USB_HS_DP/DM) 0.2
levels . -
VCM(3) Differential common mode Includes Vp, range 0.8 - 25 V
range
3) | Single ended receiver )
VsE™ | threshold 13 2.0
Output| VoL |Static output level low R of 1.5kQto 3.6 VW | - ol LI Y
levels | v, |static output level high R of 15 kQto Vgs™® | 28 | - | 36
PA11, PA12, PB14, PB15
(USB_FS_DP/DM, 17 21 24
USB_HS_DP/DM)
R ViN=V
i PA9, PB13 e
(OTG_FS_VBUS, 065 | 1.1 2.0
OTG_HS_VBUS) KQ
PA12, PB15 (USB_FS_DP, _
USB_HS_DP) VN = Vss 15 | 1.8 | 21
Rpu PA9, PB13
(OTG_FS_VBUS, VN = Vss 0.25 |0.37| 0.55
OTG_HS_VBUS)

1. All the voltages are measured from the local ground potential.

2. The USB OTG full speed transceiver functionality is ensured down to 2.7 V but not the full USB full speed
electrical characteristics which are degraded in the 2.7-to-3.0 V Vpp voltage range.

Guaranteed by design.
R, is the load connected on the USB OTG full speed drivers.

Note: When VBUS sensing feature is enabled, PA9 and PB13 should be left at their default state
(floating input), not as alternate function. A typical 200 uA current consumption of the
sensing block (current to voltage conversion to determine the different sessions) can be
observed on PA9 and PB13 when the feature is enabled.

3
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6.3.25 DAC electrical characteristics
Table 85. DAC characteristics
Symbol Parameter Conditions Min | Typ | Max |Unit Comments
Vppa |Analog supply voltage - 1.7 - 36 | V |-
Reference suppl
VREF+ |\oltage PP - 1.70] - | 36 | V |Vrer+ YVppa
VSSA Ground - 0 - 0 VvV |-
RiLoap
connected 5 - - -
5 L DAC output |10 Vssa
RLOAD( )|Resistive load buffer ON kQ
RLoap
connected 25 -
to VDDA
When the buffer is OFF, the
Impedance outout with Minimum resistive load
Ro®@ |/MP P - - | - | 15 | kQ |between DAC_OUT and Vgg
buffer OFF o -
to have a 1% accuracy is
1.5 MQ
Maximum capacitive load at
CLoap? |Capacitive load - - - | 50 | pF |DAC_OUT pin (when the
buffer is ON).
DAU(EI'_O Lower DAC_OUT ] oz | - oy It gives the maximum output
"~ (2) |voltage with buffer ON : excursion of the DAC.
min It corresponds to 12-bit input
DAC O code (Ox0OEOQ) to (OxF1C) at
UT Higher DAC_OUT ) ) _ | Vopa v |VRer+ = 3.6 Vand (0x1C7) to
max(@ voltage with buffer ON -0.2 (OXE38) at Vrgps = 1.7V
DAC_O |Lower DAC_OUT
UT |voltage with buffer - - 0.5 - mV
(2
min® | OFF It gives the maximum output
DAC_O |Higher DAC_OUT VREF+ excursion of the DAC.
UT |voltage with buffer - - - - \%
max(?) |OFF 1LSB
With no load, worst code
) - 170! 240 (0x800) at VRgg+ = 3.6.V in
DAC DC Vggr current terms of DC consumption on
| (4)|consumption in uA the inputs
VREF ;
' |quiescent mode With no load, worst code
(Standby mOde) ) } 50 75 (OXF1C) at VREF+ =3.6Vin

terms of DC consumption on
the inputs
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Figure 55. Asynchronous non-multiplexed SRAM/PSRAM/NOR read waveforms

FMC_NE

FMC_NOE

FMC_NWE

FMC_A[25:0]

FMC_NBL[1:0]

FMC_D[15:0]

FMC_NADV (1)

FMC_NWAIT

tw(NE)

—

—

tv(NOENE)-{i tw(NOE)
/_

th(NE_NOE)

Y

_/

th(A_NOE)

Address

>Y ty(a_NE)

»T ty(BL_NE)

A

th(BL_NOE)

—
—

l&———tsu(Data_NOE)

le——tsy(Data_NE) ——t

th(Data_NE)

»
-

th(Data_NOE)

Data

g
N

ty(NADV_NE)

tw(NADV)

tsu(NWAIT_NE) ———p}

l—th(NE_NWAIT) —

MS32753V1

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

Table 86. Asynchronous non-multiplexed SRAM/PSRAM/NOR -

read timings(1(2)

Symbol Parameter Min Max Unit
tw(NE) FMC_NE low time 2THelk = 0.5 | 2 Ty kt0.5 | ns
ty(NOE_NE) FMC_NEx low to FMC_NOE low 0 1 ns
twNOE) FMC_NOE low time 2THeLK 2Thok+ 0.5 | ns
th(NE_NOE) FMC_NOE high to FMC_NE high hold time 0 - ns
ty(a_NE) FMC_NEx low to FMC_A valid - 2 ns
th(A_NOE) Address hold time after FMC_NOE high 0 - ns
tV(BL_NE) FMC_NEx low to FMC_BL valid - 2 ns
th(BL_NOE) FMC_BL hold time after FMC_NOE high 0 - ns
tsupata_NE) Data to FMC_NEXx high setup time Tholk + 2.5 - ns
tsu(pata_NoE) | Data to FMC_NOEX high setup time Thelk 2 - ns
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Table 93. Asynchronous multiplexed PSRAM/NOR write-NWAIT timings(1(2)

Symbol Parameter Min Max Unit
tW(NE) FMC_NE low time 9THCLK gTHCLK+0'5 ns
tW(NWE) FMC_NWE low time 7THCLK 7THCLK+2 ns
tSU(NWA|T_NE) FMC_NWA'T valid before FMC_NEX hlgh 6THCLK+1 5 - ns
FMC_NEx hold time after FMC_NWAIT
th(NE_NWAIT) | invalid 4Tyok—1 - ns
1. C_=30pF.

2. Guaranteed by characterization results.

Synchronous waveforms and timings

Figure 59 through Figure 62 represent synchronous waveforms and Table 94 through
Table 97 provide the corresponding timings. The results shown in these tables are obtained
with the following FMC configuration:

BurstAccessMode = FMC_BurstAccessMode Enabile;

MemoryType = FMC_MemoryType CRAM,;
WriteBurst = FMC_WriteBurst_Enable;

CLKbDivision = 1; (0 is not supported, see the STM32F4xx reference manual : RM0090)
DataLatency = 1 for NOR Flash; DataLatency = 0 for PSRAM

In all timing tables, the Ty is the HCLK clock period (with maximum
FMC_CLK =90 MHz).
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Table 104. SDRAM write timings(1)(2)

Symbol Parameter Min Max Unit
tw(spcLk) FMC_SDCLK period 2ThoLk — 0.5 2ThoLk*0.5
tySDCLKL Data) Data output valid time - 35
th(SDCLKL Data) Data output hold time 0 i
ty(SDCLKL_Add) Address valid time - 15
t4(SDCLKL_SDNWE) SDNWE valid time - 1
th(SDCLKL_SDNWE) SDNWE hold time 0 -
ty(SDCLKL_ SDNE) Chip select valid time - 0.5 i,
th(SDCLKL-_SDNE) Chip select hold time 0 -
t4(SDCLKL_SDNRAS) SDNRAS valid time - 2
th(SDCLKL_SDNRAS) SDNRAS hold time 0 _
tysbcLKL_spNcas) SDNCAS valid time - 05
ty(SDCLKL_SDNCAS) SDNCAS hold time 0 -
ty(sDCLKL _NBL) NBL valid time - 05
th(spcLKL_NBL) NBLoutput time 0 -
CL = 30 pF on data and address lines. CL=15pF on FMC_SDCLK.
Guaranteed by characterization results.
Table 105. LPSDR SDRAM write timings(1)(2)
Symbol Parameter Min Max Unit
tw(sbcLk) FMC_SDCLK period 2Tholk = 0.5 | 2Tpeik*0.5
tysDCLKL Data) Data output valid time - 5
th(SDCLKL Data) Data output hold time 2 .
ty(spDcLKL_Add) Address valid time - 28
td(SDCLKL-SDNWE) SDNWE valid time - 2
th(SDCLKL-SDNWE) SDNWE hold time 1 _
t4(SDCLKL- SDNE) Chip select valid time - 15
th(SDCLKL- SDNE) Chip select hold time 1 . ns
t4(SDCLKL-SDNRAS) SDNRAS valid time - 15
th(SDCLKL-SDNRAS) SDNRAS hold time 1.5 -
t4(SDCLKL-SDNCAS) SDNCAS valid time - 15
t4(SDCLKL-SDNCAS) SDNCAS hold time 1.5 -
t4(SDCLKL_NBL) NBL valid time - 15
th(SDCLKL-NBL) NBL output time 1.5 -
CL =10 pF.
Guaranteed by characterization results.
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Figure 87. LQPF144- 144-pin,20 x 20 mm low-profile quad flat package
recommended footprint
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1. Dimensions are expressed in millimeters.
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