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Functional overview STM32F479xx

2.16

2.17

2.18

Note:

281217

Clocks and startup

On reset the 16 MHz internal RC oscillator is selected as the default CPU clock. The

16 MHz internal RC oscillator is factory-trimmed to offer 1% accuracy over the full
temperature range. The application can then select as system clock either the RC oscillator
or an external 4-26 MHz clock source. This clock can be monitored for failure. If a failure is
detected, the system automatically switches back to the internal RC oscillator and a
software interrupt is generated (if enabled). This clock source is input to a PLL thus allowing
to increase the frequency up to 180 MHz. Similarly, full interrupt management of the PLL
clock entry is available when necessary (for example if an indirectly used external oscillator
fails).

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

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

The devices embed a dedicated PLL (PLLI2S) and PLLSAI which allows to achieve audio
class performance. In this case, the 12S master clock can generate all standard sampling
frequencies from 8 kHz to 192 kHz.

Boot modes

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

e  Boot from system memory

e  Boot from embedded SRAM

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

Power supply schemes

e Vpp=1.71t0 3.6 V: external power supply for I/Os and the internal regulator (when
enabled), provided externally through Vpp pins.

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

Vpp/Vppa minimum value of 1.7 V is obtained when the internal reset is OFF (refer to
Section 2.19.2). Refer to Table 3 to identify the packages supporting this option.

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

e  Vppysg can be connected either to VDD or an external independent power supply (3.0
to 3.6V) for USB transceivers.
For example, when device is powered at 1.8V, an independent power supply 3.3V can
be connected to Vppyge. When the Vppygg is connected to a separated power supply,
it is independent from Vpp or Vppa but it must be the last supply to be provided and the
first to disappear.

3
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Functional overview

2.20

2.20.1

3

When the internal reset is OFF, the following integrated features are no more supported:
The integrated power-on reset (POR) / power-down reset (PDR) circuitry is disabled

The brownout reset (BOR) circuitry must be disabled

The embedded programmable voltage detector (PVD) is disabled
Vgar functionality is no more available and Vgt pin should be connected to Vpp.

All packages allow to disable the internal reset through the PDR_ON signal when connected
to VSS.

Figure 9. PDR_ON control with internal reset OFF

PDR=1.7V

NRST

Reset by other source than
power supply supervisor

time

MS19009V7

1.

PDR_ON signal to be kept always low.

Voltage regulator

The regulator has four operating modes:

Regulator ON

—  Main regulator mode (MR)
—  Low power regulator (LPR)
— Power-down

Regulator OFF

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.

DoclD028010 Rev 4
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STM32F479xx Functional overview

Note:

3

Since the internal voltage scaling is not managed internally, the external voltage value must
be aligned with the targeted maximum frequency. Refer to Operating conditions.The two
2.2 uF ceramic capacitors should be replaced by two 100 nF decoupling capacitors. Refer
to Section 2.18.

When the regulator is OFF, there is no more internal monitoring on V45. An external power
supply supervisor should be used to monitor the V4, of the logic power domain. PAO pin
should be used for this purpose, and act as power-on reset on V1, power domain.

In regulator OFF mode, the following features are no more supported:

e PAO cannot be used as a GPIO pin since it allows to reset a part of the V45 logic power
domain which is not reset by the NRST pin.

e Aslong as PAO is kept low, the debug mode cannot be used under power-on reset. As
a consequence, PAO and NRST pins must be managed separately if the debug
connection under reset or pre-reset is required.

. The over-drive and under-drive modes are not available.
e The Standby mode is not available.

Figure 10. Regulator OFF

V12 External Vcap 12 power

| Supp|y supervisor AppllCathn reset
Ext. reset controller active| signal (optional)

when VCAP_1/2 < Min V12

PAO
Voo

BYPASS_REG

Veap_1

Vear 2

ai18498V3

The following conditions must be respected:

e Vpp should always be higher than Vcap 1 and Vcap 2 to avoid current injection
between power domains.

e Ifthetime for Voap 4 @and Vepap 2 to reach V4, 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 V5 minimum value and until Vpp reaches 1.7 V (see Figure 11). -

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 12).

e IfVcap 1and Veap 2 go below V4, minimum value and Vpp is higher than 1.7 V, then a
reset must be asserted on PAO pin.

The minimum value of V, depends on the maximum frequency targeted in the application
(see Operating conditions).
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Pinouts and pin description STM32F479xx

Figure 16. STM32F47x UFBGA169 ballout
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1. The above figure shows the package top view.

3
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Pinouts and pin description

Table 10. STM32F479xx pin and ball definitions (continued)

Pin number

]
(]
» =
o © © © Pin name o 2 | w .
o < © © ~ © -] - (=} o
SI13 |z |3| 5|8 | (functionafter | = | 5 | S Alternate functions Additional
- - W - IS |la|a|S ) c | & functions
gl lo | lo | g lE|lo reset) £ n |2
c|lc| 2|9 |2|lcg|lo|@ |0
- - =) ; =) -l - = =
77 | 110 |D10| C2 | G13| 131|150 | F11 VDD s - - -
TIM8_CH1N, CAN1_TX,
- | - |po|B1| - | - |151|E12 PH13 o | FT | - FMC_D21, LCD_G2, -
EVENTOUT
TIM8_CH2N, FMC_D22,
- | - |c13| D3| - | - |152|E13 PH14 o | FT | - DCMI_D4, LCD_G3, -
EVENTOUT
TIM8_CH3N, FMC_D23,
- | - |c12|E4| - | - |153|D13 PH15 o | FT | - DCMI_D11, LCD_G4, -
EVENTOUT
TIM5_CH4,
SPI2_NSS/1282_Ws(),
- | - |B13| E5 |E14| 132 | 154 | E14 PIO VO | FT | - | "EMG D24, DOMI D13, -
LCD_G5, EVENTOUT
SPI2_SCK/1282_CK),
- | - |c11| c3 |D14|133 | 155 | D14 PI1 o | FT | - FMC_D25, DCMI_DS, -
LCD_G6, EVENTOUT
TIM8_CH4, SPI12_MISO,
NC [2S2ext_SD, FMC_D26,
- | - [B12| A1 | - |2 |156|C14 PI2 o | FT | - DCMI D9, LCD, G, -
EVENTOUT
TIM8_ETR,
SPI2_MOSI/12S2_SD,
- | - |B10| B2 |C13| 134 | 157 | C13 PI3 VO | FT | - | Evc D27, DoMI D10, -
EVENTOUT
78| - | - | - | D9|135| - | F9 VsS - - - -
- | - | - |B5|CO|136|158|E10 VDD - - - -
79 | 111 | A10 | D4 |A14 | 137 [ 150 | ata | PATAUTCK 1yal br | - | yTCK-sWCLK, EVENTOUT -
SWCLK)
JTDI,
TIM2_CH1/TIM2_ETR,
80 | 112 | B11 | A2 | A13| 138|160 | A13| PA15JTDI) |lO | FT | - SPI1_NSS, -
SPI3_NSS/1283 WS,
EVENTOUT
SPI3_SCK/I2S3_CK,
USART3_TX, UART4_TX,
81 | 113|C10| D5 | B14 | 139 | 161 | B14 PC10 /o | FT | - QUADSPI_BK1_I01, -
SDIO_D2, DCMI_DS,
LCD_R2, EVENTOUT
12S3ext_SD, SPI3_MISO,
USART3_RX, UART4_RX,
82 | 114 | B9 | B3 | B13 | 140 | 162 | B13 PC11 o | FT | - QUADSPI_BK2_NCS, -
SDIO_D3, DCMI_D4,
EVENTOUT
‘Yl DoclD028010 Rev 4 65/217




Electrical characteristics STM32F479xx

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), 0 - 120
Regulator ON, over-drive OFF
Over-drive
Power Scale 2 (VOS[1:0] bits OFF - 144
in PWR_CR register = 0x10), 0
fucLk | Internal AHB clock frequency | Requlator ON Over-drive
9 ON - 168
Over-drive
Power Scale 1 (VOS[1:0] bits |  OFF - | 168 |MHz
in PWR_CR register= 0x11), : 0
Regulator ON Over-drive - | 180
ON
; | | APBA clock f Over-drive OFF 0 - 42
nterna clock frequency
PCLKT Over-drive ON 0 - 45
; | | APB2 clock f Over-drive OFF 0 - 84
nterna clock frequency
PeLK2 Over-drive ON 0 - 90
Vpp | Standard operating voltage - 1.7@| - | 36
Anal ti It
na oq oF)era ing voltage 17| . o4
(ADC limited to 1.2 M samples)
VDDA(S)(A') Must be the same potential as VDD(S)
Analog operating voltage 24 36
(ADC limited to 2.4 M samples) v
USB supply voltage USB not used 1.7 | 3.3 3.6
Vppuse | (supply voltage for PA11, PA12,
PB14 and PB15 pins) USB used 3.0 - 3.6
Vpppsi | DSI system operating voltage - 1.7 ] - 3.6
Vgar | Backup operating voltage - 165 | - 3.6
92/217 DoclD028010 Rev 4 Kys




Electrical characteristics STM32F479xx
Table 41. Main PLL characteristics (continued)
Symbol Parameter Conditions Min Typ Max | Unit
VCO freq = 192 MHz 75 - 200
t ock PLL lock time us
VCO freq = 432 MHz 100 - 300
RMS - 25 -
Cycle-to-cycle jitter
System clock | Peak to peak - 150 -
120 MHz RMS - 15 -
Period Jitter
peak to peak - 1200 -
Jitter®) Main clock output (MCO) for RMII | Cycle to cycle at 50 MHz on ps
- 32 -
Ethernet 1000 samples
Main clock output (MCO) for Ml Cycle to cycle at 25 MHz on ) 40 )
Ethernet 1000 samples
Bit Time CAN jtter Cycle to cycle at 1 MHz on - | 330 | -
1000 samples
VCO freq = 192 MHz 0.15 0.40
[ ) PLL ti VDD -
DD(PLL) power consumption on VCO freq = 432 MHz 0.45 075 |
m
VCO freq = 192 MHz 0.30 0.40
| ) |PLL ti VDDA -
DDA(PLL) power consumption on VCO freq = 432 MHz 0.55 0.85

1. Take care of using the appropriate division factor M to obtain the specified PLL input clock values. The M factor is shared
between PLL and PLLI2S.

2. Guaranteed by design.

The use of 2 PLLs in parallel can degrade the Jitter up to +30%.

4. Based on test during characterization.

Table 42. PLLI2S (audio PLL) characteristics

Symbol Parameter Conditions Min Typ Max | Unit
foLLi2s IN PLLI2S input clock(") - 0.95@)| 1 2.10
PLLI2S multiplier output
feLLIZS OUT | Giock P P - - - 216 | MHz
fyco_out PLLI2S VCO output - 192 - 432
VCO freq = 192 MHz 75 - 200
tLock PLLI2S lock time us
VCO freq = 432 MHz 100 - 300
Cycle to cycle at RMS - 90 - -
12.288 MHz on 48KHz
period, N=432, R=5 peak to peak - 280 - ps
Master 12S clock jitter
L (3) Average frequency of 12.288 MHz,
Jitter N=432, R=5 - 90 - ps
on 1000 samples
N Cycle to cycle at 48 KHz
WS 128 clock jitt - 4 -
S 128 clockjitter on 1000 samples 00 ps
120/217 DoclD028010 Rev 4 Kys
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Electrical characteristics

3

Table 46. MIPI D-PHY AC characteristics LP mode and HS/LP transitions(!)

Symbol

Parameter

Conditions

Min

Typ

Max

Unit

Tipx

Transmitted length of any Low-
Power state period

50

TCLK-PREPARE

Time that the transmitter drives
the Clock Lane LP-00 Line
state immediately before the
HS-0 Line state starting the HS
transmission.

38

95

TCLK-PREPARE
+

Tcik-zErRO

Time that the transmitter drives
the HS-0 state prior to starting
the clock.

300

ns

TcLk-PRE

Time that the HS clock shall be
driven by the transmitter prior to
any associated Data Lane
beginning the transition from
LP to HS mode.

ul

TcLk-PosT

Time that the transmitter
continues to send HS clock
after the last associated Data
Lane has transitioned to LP
Mode.

62+52*UI

TeLk-TRAIL

Time that the transmitter drives
the HS-0 state after the last
payload clock bit of an HS
transmission burst.

60

THS-PREPARE

Time that the transmitter drives
the Data Lane LP-00 Line state
immediately before the HS-0
Line state starting the HS
transmission.

40+4*Ul

85+6™UI

THs-PREPARE
+

Ths-zEro

THS-PREPARE+ Time that the
transmitter drives the HS-0
state prior to transmitting the
Sync sequence.

145+10*UI

THs-TRAIL

Time that the transmitter drives
the flipped differential state
after last payload data bit of a
HS transmission burst.

Max
(n*8*UI,
60+n*4*Ul)

Ths-EXIT

Time that the transmitter drives
LP-11 following a HS burst.

100

TreoT

30%-85% rise time and fall time

35

Teor

Transmitted time interval from
the start of THS—TRAlL or
TCLK-TRA|L' to the start of the
LP-11 state following a HS
burst.

105+
n*12UI

ns

Guaranteed based on test during characterization.

DoclD028010 Rev 4
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CAN (controller area network) interface

Refer to Section 5.3.20 for more details on the input/output alternate function characteristics
(CANx_TX and CANx_RX).

5.3.24 12-bit ADC characteristics
Unless otherwise specified, the parameters given in Table 76 are derived from tests
performed under the ambient temperature, fpc| k2 frequency and Vppa supply voltage
conditions summarized in Table 17.
Table 76. ADC characteristics
Symbol Parameter Conditions Min Typ Max Unit
Vppa | Power supply 1.71) - 3.6
Vger+ | Positive reference voltage Vpopa —VRer+ < 1.2V 1.71) - Vppa \Y
Vgrer- | Negative reference voltage - 0 -
Vppa =1.7Mt0 2.4V 0.6 15 18
fapc | ADC clock frequency MHz
Vppa =241t03.6V 0.6 30 36
fADC =30 MHZ,
4 : - - 1764 kHz
frric®® | External trigger frequency 12-bit resolution
- - - 17 1fapc
0
VaIN Conversion voltage range(®) - (Vssa or VRer. - VREF+ \Y
tied to ground)
Ran® | External input impedance Details in Equation 1 - - 50 kQ
RADC(Z)(“) Sampling switch resistance - - - 6 kQ
2) |Internal sample and hold ) )
Canc capacitor 4 / PF
t.@ Injection trigger conversion fapc =30 MHz - - 0.100 ps
lat latency - . - 36 [ 1ffapc
. (2 |Regular trigger conversion fapc =30 MHz - - 0.067 | us
latr latency . - 26) [ ffapc
fapc = 30 MHz 0.100 - 16 us
tg(@ Sampling time ADC
- 3 - 480 | 1/fapc
tSTAB(z) Power-up time - - 2 3 ps
IS73 DoclD028010 Rev 4 155/217
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STM32F479xx

Table 80. ADC dynamic accuracy at fopc = 18 MHz - limited test conditions(")

Symbol Parameter Test conditions Min Typ | Max | Unit
ENOB Effective number of bits fapc =18 MHz 10.3 | 104 - bits
SINAD Signal-to-noise and distortion ratio Vppa = Vrers= 1.7 V 64 64.2 -

SNR Signal-to-noise ratio Input Frequency = 20 KHz 64 65 - dB
THD Total harmonic distortion Temperature = 25 °C -67 | -72 -

1. Guaranteed based on test during characterization.

Table 81. ADC dynamic accuracy at fopc = 36 MHz - limited test conditions(!)

Symbol Parameter Test conditions Min Typ Max | Unit
ENOB Effective number of bits fapc =36 MHz 10.6 10.8 - bits
SINAD Signal-to noise and distortion ratio Vppa = VRers = 3.3V 66 67 -

SNR Signal-to noise ratio Input Frequency = 20 KHz 64 68 - dB
THD Total harmonic distortion Temperature = 25 °C -70 | -72 | -

1. Guaranteed based on test during characterization.

Note:

158/217

ADC accuracy vs. negative injection current: injecting a negative current on any analog
input pins should be avoided as this significantly reduces the accuracy of the conversion
being performed on another analog input. It is recommended to add a Schottky diode (pin to
ground) to analog pins which may potentially inject negative currents.

Any positive injection current within the limits specified for Ijyypiny and Zliyyeiny in

Section 5.3.20 does not affect the ADC accuracy.

DoclD028010 Rev 4
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Electrical characteristics

Figure 54. ADC accuracy characteristics

Vv
[1LSB |pgaL=

VDDA
——— depending on package
4096 p gonp ge)]
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A
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4094 — '
4093 | :
/ 1
~ ;
1
7 1
6 _ I
1
5 - 1
1
4 - 1
1
3 - '
1
2 - '
1
1 1
| -
0 I | I o
4093 4094 4095 4096
Vssa VD
ai14395¢
1. See also Table 78.
2. Example of an actual transfer curve.
3. Ideal transfer curve.
4. End point correlation line.
5. Ep = Total Unadjusted Error: maximum deviation between the actual and the ideal transfer curves.
EO = Offset Error: deviation between the first actual transition and the first ideal one.
EG = Gain Error: deviation between the last ideal transition and the last actual one.
ED = Differential Linearity Error: maximum deviation between actual steps and the ideal one.
EL = Integral Linearity Error: maximum deviation between any actual transition and the end point
correlation line.
Figure 55. Typical connection diagram using the ADC
VDD STM32F
Sample and hold ADC
(;/2;- v converter
RAIN®) Ajnx Rapc(!) _
] (| 12-bit
L converter
() = d =
0.6V
parasitic 1 o Capc(1)
L= —
217534
1. Refer to Table 76 for the values of Ryy, Rapc @and Cppc-
2. Cparasitic represents the capacitance of the PCB (dependent on soldering and PCB layout quality) plus the

3

pad capacitance (roughly 5 pF). A high C,asitic value downgrades conversion accuracy. To remedy this,

fapc should be reduced.
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Electrical characteristics

Table 87. DAC characteristics (continued)

Symbol Parameter Min | Typ Max | Unit Comments
) 280 380 uA Wlth no load, middle code (0x800) on the
DAC DC VDDA current inputs
Ippa™® CO”SU('?)F’“O” in quiescent With no load, worst code (0xF1C) at
mode - 475 | 625 | WA |Vgeg: =3.6 Vinterms of DC
consumption on the inputs
Differential non linearity - - +0.5 | LSB |Given for the DAC in 10-bit configuration.
DNL® | Difference between two
consecutive code-1LSB) - - - - -
- - 12 LSB |Given for the DAC in 12-bit configuration.
Integral non linearity - - 11 LSB |Given for the DAC in 10-bit configuration.
(difference between
INL@ measured value at Code i
and the value at Codeiona | . - +4 | LSB |Given for the DAC in 12-bit configuration.
line drawn between Code 0
and last Code 1023)
- - +10 mV |Given for the DAC in 12-bit configuration
Offset error
(difference between ) ) +3 LSB Given for the DAC in 10-bit at Vrgp, =
Offset® | measured value at Code - 36V
(0x800) and the ideal value = 12 | Lag |Given for the DAC in 12-bit at Vger. =
VReF+2) - - t S 36V
Gain . o . . . ) .
error® Gain error - - +0.5 % |Given for the DAC in 12-bit configuration
Settling time (full scale: for a
10-bit input code transition
t (4)|between the lowest and the ) 3 6 s CLoap <50 pF,
SETTLING " highest input codes when U IR oap = 5 kQ
DAC_OUT reaches final
value +4L.SB
Total Harmonic Distortion C <50 pF
THD® ; ; ) 48 |CLoap :
Buffer ON RLOAD >5kQ
Max frequency for a correct
Update |DAC_OUT change when ) ) 1 MS/s CLoap <50 pF,
rate®  |small variation in the input RLoap = 5 kQ
code (from code i to i+1LSB)
Wakeup time from off state CLoap £50 pF, R pap =5 kQ
twakeup™® |(Setting the ENx bit in the - 6.5 10 Us |input code between lowest and highest
DAC Control register) possible ones.
Power supply rejection ratio
PSRR+ (@) |(to Vppp) (static DC - | -67 | —40 | dB |NoR_oap, CLoap = 50 pF

measurement)

1. Vppa minimum value of 1.7 V is obtained with the use of an external power supply supervisor (refer to Section 2.19.2).

w N

Guaranteed by design.

consumption occurs.

4. Guaranteed based on test during characterization.

S74
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The quiescent mode corresponds to a state where the DAC maintains a stable output level to ensure that no dynamic
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Figure 59. Asynchronous non-multiplexed SRAM/PSRAM/NOR read waveforms

tw(NE)
FMC_NE _\\ ’
tv(NOE_NE)+ tw(NOE) »a»-th(NE_NOE)
FMC_NOE 1 /,_
FMC_NWE _/ \
> ty(a_NE) th(a_NOEy T
FMC_A[25:0] Y Address
> ty(BL_NE) theL_NOE) T
FMC_NBL[1:0] _T ’y—
th(Data_NE)
le———1su(Data_NOE)—» th(Data_NOE)
le——tsy(Data_NE) ——t
FMC_D[15:0] Data X
> ty(NADV_NE)
tw(NADV)
FMC_NADV ()
FMC_NWAIT
&—th(NE_NWAIT) —
tsu(NWAIT_NE) — |
MS32753V1
1. Mode 2/B, C and D only. In Mode 1, FMC_NADV is not used.
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STM32F479xx Electrical characteristics
Table 92. Asynchronous multiplexed PSRAM/NOR read timings(?)
Symbol Parameter Min Max Unit
tw(NE) FMC_NE low time 3Theik =1 | 3THok*0.5
ty(NOE_NE) FMC_NEXx low to FMC_NOE low 2THclk— 0.5 2TheLk
tow(NOE) FMC_NOE low time Tholk = 1 THekt1
th(NE_NOE) FMC_NOE high to FMC_NE high hold time 1 -
tya_NE) FMC_NEx low to FMC_A valid - 2
tynabv NEy | FMC_NEx low to FMC_NADV low 0 2
tw(NADV) FMC_NADYV low time Theolk = 0.5 | THokt0.5
t FMC_AD(addr-ess) valid hold time after 0 ) ns
(AD_NADV) | EMC_NADV high)
th(A_NOE) Address hold time after FMC_NOE high Thek — 0.5 -
th(BL_NOE) FMC_BL time after FMC_NOE high 0 -
ty(BL_NE) FMC_NEx low to FMC_BL valid - 2
tsu(Data NE) Data to FMC_NEXx high setup time Thelkt1.5 -
tsupata NOE) | Data to FMC_NOE high setup time Thelkt1 -
th(Data_NE) Data hold time after FMC_NEXx high 0 -
thpata_NoE) | Data hold time after FMC_NOE high 0 -
1. Based on test during characterization.
Table 93. Asynchronous multiplexed PSRAM/NOR read-NWAIT timings(")
Symbol Parameter Min Max Unit
tw(NE) FMC_NE low time 8ThcLkt0.5 | 8Thokt2
tw(NOE) FMC_NWE low time 5Thoik =1 | 5THok 1.5 | hs
tsunwarr_NE) | FMC_NWAIT valid before FMC_NEX high 5Tholk +1.5 -
thne_nwar) | FMC_NEXx hold time after FMC_NWAIT invalid | 4Ty k*1 -
1. Based on test during characterization.
"_l DoclD028010 Rev 4 169/217
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Electrical characteristics

3

Table 109. LTDC characteristics!!)

Symbol Parameter Min Max Unit
folk LTDC clock output frequency - 65 MHz
Dcik LTDC clock output duty cycle 45 55 %
:ngtir)) Clock High time, low time twcLky2 = 0.5 | tycLk)y2+0.5
ty(DATA) Data output valid time - 1.5
th(DATA) Data output hold time 0 -
ty(HsYNC)
tyVSYNG) HSYNC/VSYNC/DE output valid time - 05 ns
tv(DE)
th(HsYNC)
th(vsyne) HSYNC/VSYNC/DE output hold time 0 -
th(DE)

1. Based on test during characterization.

Figure 76. LCD-TFT horizontal timing diagram

(CLK ¥
] r ] :_= ]
LCD_CLK ||l.||.||||||||||||...||||.|||
d L d d d tad 1 ! <4 !
LCD_VSYNC ! i i .
tv(HSYNC)Pire | i b tV(HSYNC) -Prie
LCD_HSYNC | A..... J: i Lo ! -
L nop) e th(DE) -b—¢- P
LCD_DE __ 5 / Lo L_
L MOATA) e | |
LCD_R[0:7] i : | b ,__‘ ! :
eocen T OO E
| ! | »—¢ th(DATA) ! |
e -
EHSYNC Horizonta! Active width Horizontal |
' width back porch back porch i
' One line I
MS32749V1
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Table 111. Dynamic characteristics: SD / MMC characteristics, Vpp = 1.71 to 1.9 vi@)

Symbol Parameter Conditions Min Typ Max Unit
fop Clock frequency in data transfer mode - 0 - 50 MHz
- SDIO_CK/PCLK2 frequency ratio - - - 8/3 -
t Clock low time 9.5 10.5 -
e ., =50 MHz ns
tW(CKH) Clock high time 8.5 9.5 -

CMD, D inputs (referenced to CK) in eMMC mode

tisu Input setup time HS 0.5 - -
fop =50 MHz ns
tin Input hold time HS 3.5 - -

CMD, D outputs (referenced to CK) in eMMC mode

tov Output valid time HS - 13.5 14.5

fop =50 MHz ns
ton Output hold time HS 13.0 - -

1. Guaranteed based on test during characterization.
2. Cload =20 pF

5.3.34 RTC characteristics

Table 112. RTC characteristics

Symbol Parameter Conditions Min Max
- focLk1/RTCCLK frequency ratio | Any read/write operation from/to an RTC register 4 -
190/217 DoclD028010 Rev 4 Kys
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Table 113. LQPF100 - 100-pin, 14 x 14 mm 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
c 0.090 - 0.200 0.0035 - 0.0079
D 15.800 16.000 16.200 0.6220 0.6299 0.6378
D1 13.800 14.000 14.200 0.5433 0.5512 0.5591
D3 - 12.000 - - 0.4724 -

E 15.800 16.000 16.200 0.6220 0.6299 0.6378
E1 13.800 14.000 14.200 0.5433 0.5512 0.5591
E3 - 12.000 - - 0.4724 -

e - 0.500 - - 0.0197 -

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

k 0.0° 3.5° 7.0° 0.0° 3.5° 7.0°
cce - - 0.080 - - 0.0031

1. Values in inches are converted from mm and rounded to 4 decimal digits.
DocIlD028010 Rev 4 "_l
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Figure 84. LQFP144 - 144-pin,20 x 20 mm low-profile quad flat package
recommended footprint
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1. Dimensions are expressed in millimeters.

Device Marking for LQFP144

Figure 85 gives an example of topside marking orientation versus pin 1 identifier location.
Other optional marking or inset/upset marks, which identify the parts throughout supply
chain operations, are not indicated below.

Figure 85. LQFP144 marking example (package top view)

Product identification" KYI O R

|
\|STMHEFH?HZITE |
|

| __—Revision code

T 1]
| [ lv]wuie]
o 1 idenit [ Date code
in 1 identifier — 15 o .

MS40559V1

1. Parts marked as “ES”, “E” or accompanied by an Engineering Sample notification letter, are not yet
qualified and therefore not yet ready to be used in production and any consequences deriving from such
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6.5 LQFP176 package information

Figure 89. LQFP176, 24 x 24 mm, 176-pin low-profile quad flat package outline

Seating plane

v

0.25 mm
gauge plane
v _\ \ v
-‘ ;k
A1 .\?
PN
< HD » L1
PIN 1 < D »> ) -
IDENTIFICATION

| .
= = |
= |
g \
E= |

*g ***** e HE
= |
e| = |
= |
= |

| —

ZD —» L’ —>—
b

1T_ME_V2

1. Drawing is not to scale.

Table 117. LQFP176, 24 x 24 mm, 176-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 - 1.450 0.0531 - 0.0060
b 0.170 - 0.270 0.0067 - 0.0106
C 0.090 - 0.200 0.0035 - 0.0079
D 23.900 - 24.100 0.9409 - 0.9488
E 23.900 - 24.100 0.9409 - 0.9488
"_l DocID028010 Rev 4 201/217




