Analog Devices Inc. - ADSP-SC572CBCZ-4 Datasheet

Welcome to E-XFL.COM

Understanding Embedded - DSP (Digital
Signal Processors)

Embedded - DSP (Digital Signal Processors) are specialized
microprocessors designed to perform complex
mathematical computations on digital signals in real-time.
Unlike general-purpose processors, DSPs are optimized for
high-speed numeric processing tasks, making them ideal
for applications that require efficient and precise
manipulation of digital data. These processors are
fundamental in converting and processing signals in
various forms, including audio, video, and communication
signals, ensuring that data is accurately interpreted and
utilized in embedded systems.

Applications of Embedded - DSP (Digital
Signal Processors)

Details

Product Status Active

Type Fixed/Floating Point

Interface CAN, EBI/EMI, Ethernet, DAI, I2C, MMC/SD/SDIO, SPI, SPORT, UART/USART, USB OTG
Clock Rate 450MHz, 450MHz

Non-Volatile Memory External
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The two capacitors and the series resistor, shown in Figure 6,
fine tune phase and amplitude of the sine frequency. The capac-
itor and resistor values shown in Figure 6 are typical values
only. The capacitor values are dependent upon the load capaci-
tance recommendations of the crystal manufacturer and the
physical layout of the printed circuit board (PCB). The resistor
value depends on the drive level specified by the crystal manu-
facturer. The user must verify the customized values based on
careful investigations on multiple devices over the required
temperature range.

A third overtone crystal can be used for frequencies above

25 MHz. The circuit is then modified to ensure crystal operation
only at the third overtone by adding a tuned inductor circuit,
shown in Figure 6. A design procedure for third overtone opera-
tion is discussed in detail in “Using Third Overtone Crystals
with the ADSP-218x DSP” (EE-168). The same recommenda-
tions can be used for the USB crystal oscillator.

Clock Distribution Unit (CDU)

The two CGUs each provide outputs which feed a clock distri-
bution unit (CDU). The clock outputs CLKO0-CLKOS9 are
connected to various targets. For more information, refer to the
ADSP-SC57x/ADSP-2157x SHARC+ Processor Hardware
Reference.

Power-Up

SYS_XTALx oscillations (SYS_CLKINX) start when power is
applied to the VDD_EXT pins. The rising edge of SYS_HWRST
starts on-chip PLL locking (PLL lock counter). The deassertion
must apply only if all voltage supplies and SYS_CLKINx oscilla-
tions are valid (refer to the Power-Up Reset Timing section).

Clock Out/External Clock

The SYS_CLKOUT output pin has programmable options to
output divided-down versions of the on-chip clocks. By default,
the SYS_CLKOUT pin drives a buffered version of the

SYS_ CLKINO input. Refer to the ADSP-SC57x/ADSP-2157x
SHARC+ Processor Hardware Reference to change the default
mapping of clocks.

Booting

The processors have several mechanisms for automatically load-
ing internal and external memory after a reset. The boot mode is
defined by the SYS_BMODE][n] input pins. There are two cate-
gories of boot modes. In master boot mode, the processors
actively load data from serial memories. In slave boot modes,
the processors receive data from external host devices.

The boot modes are shown in Table 9. These modes are imple-
mented by the SYS_BMODE|n] bits of the reset configuration
register and are sampled during power-on resets and software

initiated resets.

In the ADSP-SC57x processors, the ARM Cortex-A5 (Core 0)
controls the boot process, including loading all internal and
external memory. Likewise, in the ADSP-2157x processors, the
SHARC+ (Core 1) controls the boot function. The option for
secure boot is available on all models.
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Table 9. Boot Modes

SYS_BMODE[n] Setting™ 2 | Boot Mode
000 No boot
001 SPI2 master
010 SPI2 slave
011 UARTO slave
100 Reserved
101 Reserved
110 LinkO slave

'SYS_BMODE?2 pin is applicable only for the BGA package.
2LinkO slave boot is supported only on the BGA package.

Thermal Monitoring Unit (TMU)

The thermal monitoring unit (TMU) provides on-chip tem-
perature measurement for applications that require substantial
power consumption. The TMU is integrated into the processor
die and digital infrastructure using an MMR-based system
access to measure the die temperature variations in real-time.

TMU features include the following:
o On-chip temperature sensing
o Programmable over temperature and under temperature
limits
« Programmable conversion rate

o Programmable clock source selection to run the sensor off
an independent local clock

o Averaging feature available

Power Supplies
The processors have separate power supply connections for
o Internal (VDD_INT)
o External (VDD_EXT)
« USB (VDD_USB)
« HADC/TMU (VDD_HADC)
« DMC (VDD_DMC)

All power supplies must meet the specifications provided in
Operating Conditions section. All external supply pins must be
connected to the same power supply.

Power Management

As shown in Table 10, the processors support four different
power domains, which maximizes flexibility while maintaining
compliance with industry standards and conventions. There are
no sequencing requirements for the various power domains, but
all domains must be powered according to the appropriate spec-
ifications (see the Specifications section for processor operating
conditions). If the feature or the peripheral is not used, refer to
Table 25.
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400-BALL CSP_BGA SIGNAL DESCRIPTIONS

The processor pin definitions are shown in Table 12 for the o The pin name column identifies the name of the package
400-ball CSP_BGA package. The columns in this table provide pin (at power on reset) on which the signal is located (if a
the following information: single function pin) or is multiplexed (if a GPIO pin).
o The signal name column includes the signal name for every o The DAI pins and their associated signal routing units
pin and the GPIO multiplexed pin function, where (SRUs) connect inputs and outputs of the DAI peripherals
applicable. (SPORT, ASRC, S/PDIF, and PCG). See the Digital Audio

Interface (DAI) chapter of the ADSP-SC57x/ADSP-2157x
SHARC+ Processor Hardware Reference for complete
information on the use of the DAI and SRUs.

o The description column provides a descriptive name for
each signal.

« The port column shows whether or not a signal is
multiplexed with other signals on a GPIO port pin.

Table 12. ADSP-SC57x/ADSP-2157x 400-Ball CSP_BGA Signal Descriptions

Signal Name Description Port Pin Name
ACMO_A0 ACMO ADC Control Signals F PF_11
ACMO_A1 ACMO ADC Control Signals C PC_14
ACMO_A2 ACMO ADC Control Signals C PC_15
ACMO_A3 ACMO ADC Control Signals A PA_14
ACMO_A4 ACMO ADC Control Signals B PB_01
ACMO_TO ACMO External Trigger n A PA_15
C1_FLGO SHARC Core 1 Flag Pin E PE_13
C1_FLG1 SHARC Core 1 Flag Pin E PE_01
C1_FLG2 SHARC Core 1 Flag Pin F PF_04
C1_FLG3 SHARC Core 1 Flag Pin D PD_06
C2_FLGO SHARC Core 2 Flag Pin B PB_00
C2_FLG1 SHARC Core 2 Flag Pin C PC_14
C2_FLG2 SHARC Core 2 Flag Pin F PF_11
C2_FLG3 SHARC Core 2 Flag Pin E PE_15
CANO_RX CANO Receive C PC_12
CANO_TX CANO Transmit C PC_13
CAN1_RX CANT1 Receive C PC_14
CAN1_TX CANT1 Transmit C PC_15
CNTO_DG CNTO Count Down and Gate D PD_08
CNTO_UD CNTO Count Up and Direction E PE_13
CNTO_ZM CNTO Count Zero Marker D PD_07
DAIO_PINO1 DAIO Pin 1 Not Muxed DAIO_PINO1
DAIO_PINO2 DAIO Pin 2 Not Muxed DAIO_PINO2
DAIO_PINO3 DAIO Pin 3 Not Muxed DAIO_PINO3
DAIO_PINO4 DAIO Pin 4 Not Muxed DAIO_PINO4
DAIO_PINO5 DAIO Pin 5 Not Muxed DAIO_PINO5
DAIO_PINO6 DAIO Pin 6 Not Muxed DAIO_PINO6
DAIO_PINO7 DAIO Pin 7 Not Muxed DAIO_PINO7
DAIO_PINO8 DAIO Pin 8 Not Muxed DAIO_PINO8
DAIO_PINO9 DAIO Pin 9 Not Muxed DAIO_PINO9
DAIO_PIN10 DAIO Pin 10 Not Muxed DAIO_PIN10
DAIO_PIN11 DAIO Pin 11 Not Muxed DAIO_PIN11
DAIO_PIN12 DAIO Pin 12 Not Muxed DAIO_PIN12
DAIO_PIN13 DAIO Pin 13 Not Muxed DAIO_PIN13
DAIO_PIN14 DAIO Pin 14 Not Muxed DAIO_PIN14
DAIO_PIN15 DAIO Pin 15 Not Muxed DAIO_PIN15
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Table 15. Signal Multiplexing for Port C

Multiplexed Multiplexed Multiplexed Multiplexed Multiplexed
Signal Name Function 0 Function 1 Function 2 Function 3 Function Input Tap
PC_00 SPI2_SEL3 SPI2_RDY
PC_01 SPI0_CLK PPI0_D08 TMO_ACLK2
PC_02 SPIO_MISO PPI0_D09
PC_03 SPI0_MOSI PPI0O_D10 TMO_CLK
PC_04 SPIO_SELT PPIO_D11 SPIO_SS
PC_05 SPI0_SEL2 PPI0_D06 SPI0_RDY
PC_06 SPIO_SEL3 ETHO_COL PPIO_FS3
PC_07 SPI1_CLK PPIO_D13
PC_08 SPI1_MISO PPI0O_D14
PC_09 SPI1_MOSI
PC_10 SPIT_SELT SPIT_SS
PC_11 SPI1_SEL2 PPI0_CLK SPI1_RDY TMO_ACLK4
PC_12 CANO_RX MSIo_CD UART2_TX TMO_ACI2
PC_13 CANO_TX MSIO_INT UART2_RX TMO_ACI4
PC_14 CAN1_RX PPIO_FS1 ACMO_A1 C2_FLG1 TMO_ACI3
PC_15 CAN1_TX PPIO_FS2 ACMO_A2 TMO_TMR5

Table 16. Signal Multiplexing for Port D

Multiplexed Multiplexed Multiplexed Multiplexed Multiplexed
Signal Name Function 0 Function 1 Function 2 Function 3 Function Input Tap
PD_00
PD_01
PD_02
PD_03
PD_04
PD_05 SPIO_SEL7 UARTO_RTS
PD_06 SPI1_SEL7 C1_FLG3 UARTO_CTS
PD_07 SPI1_SEL6 CNTO_ZM TMO_TMR?
PD_08 ETHO_PTPPPS1 CNTO_DG SPI2_SEL4
PD_09 LP1_D7 PPIO_D07 HADCO_EOC_DOUT TMO_ACLK3
PD_10 LP1_DO PPI0_D00 TRACEO_D04
PD_11 LP1_D1 PPI0_DO1 TRACEO_DO5
PD_12 LP1_D2 PPI0_D02 TRACEO_DO06
PD_13 LP1_D3 PPI0_D03 TRACEO_DO07
PD_14 LP1_D4 PPI0_D04 ETHO_PTPAUXINO
PD_15 LP1_D5 PPI0_DO05 ETHO_PTPAUXIN1

Table 17. Signal Multiplexing for Port E

Multiplexed Multiplexed Multiplexed Multiplexed Multiplexed
Signal Name Function 0 Function 1 Function 2 Function 3 Function Input Tap
PE_00 ETHO_PTPPPS2 PPIO_D12 UARTT_RTS
PE_01 ETHO_PTPPPS3 PPIO_D15 C1_FLG1
PE_02 LPO_CLK
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Table 17. Signal Multiplexing for Port E (Continued)

Multiplexed Multiplexed Multiplexed Multiplexed Multiplexed
Signal Name Function 0 Function 1 Function 2 Function 3 Function Input Tap
PE_03 LPO_ACK
PE_04 LPO_DO
PE_05 LPO_D1
PE_06 LPO_D2
PE_07 LPO_D3
PE_08 LPO_D4
PE_09 LPO_D5
PE_10 LP0O_D6
PE_11 LPO_D7
PE_12 MSI0_DO TMO_TMRO
PE_13 MSI0_D1 C1_FLGO CNTO_UD
PE_14 MSI0_D2 UART1_CTS TMO_TMR6
PE_15 MSI0_D3 C2_FLG3
Table 18. Signal Multiplexing for Port F
Multiplexed Multiplexed Multiplexed Multiplexed Multiplexed
Signal Name Function 0 Function 1 Function 2 Function 3 Function Input Tap
PF_00 MSI0_D4 TRACEO_DO0O
PF_01 MSI0_D5 TRACEO_DO1
PF_02 MSI0_Dé6 TRACEO_DO02
PF_03 MSI0o_D7 TRACEO_DO03
PF_04 MSI0_CLK C1_FLG2 SPI0_SEL6
PF_05 ETHO_PTPCLKINO TMO_TMR1 SPIO_SEL5
PF_06 ETHO_PTPAUXIN2 TRACEO_CLK TMO_ACLK1
PF_07 ETHO_PTPAUXIN3 TMO_TMR2 MSI0O_CMD
PF_08 UARTO_TX
PF_09 UARTO_RX TMO_ACIO
PF_10 UART1_TX SPI2_SEL2
PF_11 UARTT_RX ACMO_A0 SPI1_SEL3 C2_FLG2 TMO_ACI1

Table 19 shows the internal timer signal routing. This table applies to both the 400-ball CSP_BGA and 176-lead LQFP packages.

Table 19. Internal Timer Signal Routing

Timer Input Signal Internal Source
TMO_ACLKOQ' SYS_CLKIN1
TMO_ACI5 DAIO_PB04_O
TMO_ACLK5 DAIO_PB03_O
TMO_ACI6 DAIO_PB20_O
TMO_ACLK6 DAIO_PB19_0O
TMO_ACI7 CNTO_TO
TMO_ACLK?7 SYS_CLKINO

'Not applicable for LQFP package.
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Table 32. Dynamic Current for Each SHARC+®Core Clock Current

. _ 1
(mA, with ASF =1.00) The dynamic clock currents provide the total power dissipated

by all transistors switching in the clock paths. The power dissi-
Voltage (Vpp InT) s .
f (MHz) = pated by each clock domain is dependent on voltage (Vpp_INT)s
CCLK 1.05 1.10 1.15 1.20 operating frequency, and a unique scaling factor.
200 N/A 347 362 378 Ipp_INT_syscLk_pyn (mA) = 0.52 X feyscrx (MHz) x
450 298 312 326 340 Vpp_int (V)
400 265 277 290 302 Ipp_INT scrko_pyn (mA) = 0.28 X fscrko (MHz) x Vpp_ Nt (V)
350 232 243 254 265 Ipp_INT scrki_pyn (mA) = 0.013 x foc ks (MHz) x Vpp_nt (V)
300 198 208 217 227 Ipp_INT DCLK_DYN (mA) = 0.08 X fpcrx (MHz) x Vpp Nt (V)
250 165 173 181 189 Ipp_INT_ocLk_pyn (mA) = 0.015 x focLx (MHz) X Vpp_int (V)
200 132 139 145 151 Current from High Speed Peripheral Operation
150 99 104 109 113 The following modules contribute significantly to power dissi-
ation, and a single term is added when they are used.

100 66 69 72 76 P & Y

1 Ipp INT UsB_DYN = 9.6 mA (if USB is enabled in HS mode)
N/A means not applicable. ANL_Uob_

Ipp INT M1B_DYN = 10 mA (if MLB 6-pin interface is enabled)
Table 33. Dynamic Current for the ARM® Cortex®-A5 Core Ipp INT EMAC DYN = 10 mA (if EMAC is enabled)

(mA, with ASF = 1.00)"
Data Transmission Current

Voltage (Vpp int) The data transmission current represents the power dissipated
fcak (MHz) | 1,05 1.10 1.15 1.20 when moving data throughout the system via DMA. This cur-
500 N/A 88 92 % rent is proportional to the data rate. Refer to the power

calculator available with “Estimating Power for ADSP-

450 76 79 83 86 SC57x/2157x SHARC+ Processors” (EE-397) to estimate
400 67 70 74 77 IDD_INT DMA_DR_DYN based on the bandwidth of the data
350 59 62 64 67 transfer.

300 50 53 55 58

250 42 44 46 48

200 34 35 37 39

150 25 26 28 29

100 17 18 18 19

'N/A means not applicable.
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ABSOLUTE MAXIMUM RATINGS

Stresses at or above those listed in Table 40 may cause perma-
nent damage to the product. This is a stress rating only;
functional operation of the product at these or any other condi-

tions above those indicated in the operational section of this

specification is not implied. Operation beyond the maximum
operating conditions for extended periods may affect product

reliability.

Table 40. Absolute Maximum Ratings

Parameter Rating
Internal (Core) Supply Voltage (Vpp n7) |-0.33Vto+1.26V
External (I/0) Supply Voltage (Vpp gxt) |-0.33Vto+3.60V

DDR2/LPDDR Controller Supply Voltage
(Vop_pmc)

DDR3 Controller Supply Voltage
(Vop_pmc)

DDR2 Reference Voltage (Vppr_vrer)

USB PHY Supply Voltage (Vpp_usg)

HADC Supply Voltage (Vpp_HADC)

HADC Reference Voltage (VHADC_REF)

DDR2/LPDDR Input Voltage'

DDR3 Input Voltage'

Digital Input Voltage' 2

TWI Input Voltage 3

USBO_Dx Input Voltage™

USBO_VBUS Input Voltage' *

Output Voltage Swing

Analog Input Voltage®

lon/loL Current per Signal?

Storage Temperature Range

Junction Temperature While Biased

-0.33Vto+1.90V

-0.33Vto+1.60V

-0.33Vto+1.90V
-0.33Vto+3.60V
-0.33Vto+3.60V
-0.33Vto+3.60V
-0.33Vto+1.90V
-0.33Vto+1.60V
-0.33Vto+3.60V
-0.33Vto+5.50V
-0.33Vto+5.25V
-0.33Vto+6V

-0.33VtoVpp gxt +0.5V
-0.2VtoVpp Hapc +0.2V

6 mA (maximum)
-65°Cto +150°C
133°C

1 Applies only when the related power supply (Vpp_pmc, Vpp_EXT> OF VDD_UsB) is
within specification. When the power supply is below specification, the range is the
voltage being applied to that power domain + 0.2 V.

2 Applies to 100% transient duty cycle.
3 Applies to TWI_SCL and TWI_SDA.

*If the USB is not used, connect these pins according to Table 25.
5 Applies only when Vpp papc is within specifications and < 3.4 V. When Vpp_Hapc
is within specifications and > 3.4 V, the maximum rating is 3.6 V. When Vpp_Hapc
is below specifications, the range is Vpp_papc = 0.2 V.
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ESD CAUTION

A
Al

ESD (electrostatic discharge) sensitive device.
Charged devices and circuit boards can discharge
without detection. Although this product features
patented or proprietary protection circuitry, damage
may occur on devices subjected to high energy ESD.
Therefore, proper ESD precautions should be taken to
avoid performance degradation or loss of functionality.
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DDR2 SDRAM Clock and Control Cycle Timing
Table 43 and Figure 10 show DDR2 SDRAM clock and control cycle timing, related to the DMC.

Table 43. DDR2 SDRAM Clock and Control Cycle Timing, Vpp pyc Nominal 1.8 V

400 MHZz'

Parameter Min Max Unit
Switching Characteristics

tck Clock Cycle Time (CL = 2 Not Supported) 25 ns
tCHabs)> Minimum Clock Pulse Width 0.48 0.52 tek
tCL(abs) Maximum Clock Pulse Width 0.48 0.52 tek
tis Control/Address Setup Relative to DMCO_CK Rise 175 ps
tH Control/Address Hold Relative to DMCO_CK Rise 250 ps

!"To ensure proper operation of DDR2, all the DDR2 requirements must be strictly followed. See “Interfacing DDR3/DDR2/LPDDR Memory to ADSP-SC5xx/215xx Processors”
(EE-387).
2 As per JESD79-2E definition.

- tek >l tcy tcL
DMC0_CK X
DMCO0_CK
s ty
DMCO_Ax
DMCO0 CONTROL

NOTE: CONTROL = DMC0_CS0, DMCO_CKE, DMCO_RAS, DMC0_CAS, AND DMCO_WE.
ADDRESS = DMCO0_A0-A15 AND DMCO0_BA0O-BA2.

Figure 10. DDR2 SDRAM Clock and Control Cycle Timing

Rev.B | Page680f142 | June2018



http://www.analog.com/ee-387?doc=ADSP-SC570-571-572-573-ADSP-21571-573.pdf
http://www.analog.com/ee-387?doc=ADSP-SC570-571-572-573-ADSP-21571-573.pdf
http://www.analog.com/adsp-sc571?doc=ADSP-SC570-571-572-573-ADSP-21571-573.pdf
http://www.analog.com/adsp-sc572?doc=ADSP-SC570-571-572-573-ADSP-21571-573.pdf
http://www.analog.com/adsp-sc573?doc=ADSP-SC570-571-572-573-ADSP-21571-573.pdf
http://www.analog.com/adsp-21571?doc=ADSP-SC570-571-572-573-ADSP-21571-573.pdf
http://www.analog.com/adsp-21573?doc=ADSP-SC570-571-572-573-ADSP-21571-573.pdf
http://www.analog.com/adsp-sc570?doc=ADSP-SC570-571-572-573-ADSP-21571-573.pdf

ADSP-SCa70/SCa71/SCa72/SC373/ADSP-21371/21313

Enhanced Parallel Peripheral Interface (EPPI) Timing

Table 52 and Table 53 and Figure 19 through Figure 27 describe enhanced parallel peripheral interface (EPPI) timing operations. In
Figure 19 through Figure 27, POLC[1:0] represents the setting of the EPPI_CTL register, which sets the sampling/driving edges of the

EPPI clock.

When internally generated, the programmed PPI clock (fpcrxproc) frequency in megahertz is set by the following equation where

VALUE is a field in the EPPI_CLKDIV register that can be set from 0 to 65535:

f _ fsoko
PCLKPROG = TATGE+ T)

1

fPCLKPROG

tF’CLKPROG

When externally generated, the EPPI_CLK is called fpcpkgxT:

1

fPCLKEXT

tociker =

Table 52. Enhanced Parallel Peripheral Interface (EPPI)—Internal Clock

Parameter Min Max Unit

Timing Requirements

tsFspi External FS Setup Before EPPI_CLK 6.5 ns

tHFspl External FS Hold After EPPI_CLK 0 ns

tspReI Receive Data Setup Before EPPI_CLK 6.5 ns

tHDRPI Receive Data Hold After EPPI_CLK 0 ns

tsrs3Gl External FS3 Input Setup Before EPPI_CLK Fall Edge in Clock |14 ns
Gating Mode

tHFs3GI External FS3 Input Hold Before EPPI_CLK Fall Edge in Clock |0 ns
Gating Mode

Switching Characteristics

tpcLKkwW EPPI_CLK Width' 0.5 X tpcrkprog — 1.5 ns

tpcLK EPPI_CLK Period' tpcLkproG — 1.5 ns

tDESPI Internal FS Delay After EPPI_CLK 3.6 ns

tHOFSPI Internal FS Hold After EPPI_CLK -0.72 ns

tppTRI Transmit Data Delay After EPPI_CLK 35 ns

tHDTPI Transmit Data Hold After EPPI_CLK -0.5 ns

!See Table 27 for details on the minimum period that can be programmed for tpcrxprOG-
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Table 57. SPORTs—Internal Clock!

Parameter Min Max Unit
Timing Requirements
s Frame Sync Setup Before SPTx_CLK 12
(Externally Generated Frame Sync in either Transmit or ns
Receive Mode)?
tHFs| Frame Sync Hold After SPTx_CLK -0.5
(Externally Generated Frame Sync in either Transmit or ns
Receive Mode)?
tspRi Receive Data Setup Before SPTx_CLK? 3.4 ns
tHDRI Receive Data Hold After SPTx_CLK? 1.5 ns
Switching Characteristics
tDFs| Frame Sync Delay After SPTx_CLK (Internally Generated 35 ns
Frame Sync in Transmit or Receive Mode)?
tHOFS| Frame Sync Hold After SPTx_CLK (Internally Generated =25 ns
Frame Sync in Transmit or Receive Mode)?
tooT Transmit Data Delay After SPTx_CLK? 3.5 ns
tHoTI Transmit Data Hold After SPTx_CLK? =25 ns
tspTCLKIW SPTx_CLK Width* 0.5 X tSpTCLKPROG — 2 ns
tspTCLK SPTx_CLK Period* tsprcLkPrOG — 1.5 ns

!Specifications apply to all four SPORTS.
2
Referenced to the sample edge.

3Referenced to drive edge.

4See Table 27 for details on the minimum period that can be programmed for tspTcIKPROG-
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SPI Port—Open Drain Mode (ODM) Timing

In Figure 39 and Figure 40, the outputs can be SPIx_MOSI, SPIx_MISO, SPIx_D2, and/or SPIx_D3, depending on the mode of operation.

CPOL and CPHA are configuration bits in the SPI_CTL register.

Table 68. SPI Port—ODM Master Mode Timing1

Parameter Min Max Unit
Switching Characteristics
tHDSPIODMM SPIx_CLK Edge to High Impedance from Data Out Valid -1.1 ns
tDDSPIODMM SPIx_CLK Edge to Data Out Valid from High Impedance -1 6 ns
! All specifications apply to all three SPIs.
—| = typspiobmm —»| (< tupspiobmm
[ /]

5 L\

e | |/ Navavava

(CPOL = 1)

- \__/_\_/_\_/
OUTPUT __ e S
(CPHA = 1) ¥
output — 1| | |- — — _— _L —
(CPHA = 0) y
topspioomm | | topspiopmm | <=
Figure 39. ODM Master Mode

Table 69. SPI Port—ODM Slave Mode'
Parameter Min Max Unit
Timing Requirements
tHDSPIODMS SPIx_CLK Edge to High Impedance from Data Out Valid 0 ns
tDDSPIODMS SPIx_CLK Edge to Data Out Valid from High Impedance 11 ns

! All specifications apply to all three SPIs.

<= tupspiopms

navala
-

SPIx_CLK
(CPOL = 0)

SPIx_CLK

(CPOL = 1) |

OUTPUT — —f
(CPHA = 1)

OUTPUT — —f
(CPHA =0)

<= tupspiobms

L §f+

topspiopms —»! topspiopms -l

Figure 40. ODM Slave Mode
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Precision Clock Generator (PCG) (Direct Pin Routing)

This timing is only valid when the SRU is configured such that the precision clock generator (PCG) takes inputs directly from the DAI
pins (via pin buffers) and sends outputs directly to the DAI pins. For the other cases, where the PCG inputs and outputs are not directly
routed to/from DALI pins (via pin buffers), there is no timing data available. All timing parameters and switching characteristics apply to
external DAI pins (DAIO_PINX).

Table 71. PCG (Direct Pin Routing)

Parameter Min Max Unit

Timing Requirements

tpcaip Input Clock Period tsck X 2 ns

tsTRIG PCG Trigger Setup Before Falling Edge of PCG Input| 4.5 ns
Clock

tHTRIG PCG Trigger Hold After Falling Edge of PCG Input |3 ns
Clock

Switching Characteristics

tppcGlo PCGOutputClockand Frame Sync Active Edge Delay| 2.5 135 ns
After PCG Input Clock

tDTRIGCLK PCG Output Clock Delay After PCG Trigger 2.5+ (2.5 X tpcaip) 13.5 + (2.5 X tpcgip) ns

tDTRIGFS1 PCG Frame Sync Delay After PCG Trigger 2.5+ ((2.5 + D - PH) X tpcgip) 13.5+ ((2.5 + D - PH) X tpcgip) | ns

tPCGOWZ Output Clock Period 2 X tpcgp— 1 ns

D = FSxDIV, PH = FSxPHASE. For more information, see the ADSP-SC57x/ADSP-2157x SHARC+ Processor Hardware Reference.
2Normal mode of operation.

tstric <> thTrRIG

)

«

DAIO_PIN20-1 “

PCG_TRIGx_| (s
DAIO_PIN20-1
PCG_EXTx_I

(CLKIN)
torcaio tecap
DAI0_PIN20-1 N
PCG_CLKx_O (s
toriGeLK - topcaio trccow
DAIO_PIN20-1 "
PCG_FSx_O «
——toTRIGFS

Figure 43. PCG (Direct Pin Routing)
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Universal Asynchronous Receiver-Transmitter (UART) Ports—Receive and Transmit Timing

The UART ports receive and transmit operations are described in the ADSP-SC57x/ADSP-2157x SHARC+ Processor Hardware
Reference.

Controller Area Network (CAN) Interface

The CAN interface timing is described in the ADSP-SC57x/ADSP-2157x SHARC+ Processor Hardware Reference.

Universal Serial Bus (USB)

Table 78 describes the universal serial bus (USB) clock timing. Refer to the USB 2.0 Specification for timing and dc specifications for USB
pins (including output characteristics for driver types E, F, and G listed in the ADSP-SC57x/ADSP-2157x Designer Quick Reference).

Table 78. USB Clock Timing'

Parameter Min Max Unit
Timing Requirements

fusgs USB_CLKIN Frequency 24 24 MHz
fsuss USB_CLKIN Clock Frequency Stability -50 +50 ppm

!'This specification is supported by USBO.
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Table 81. 10/100 EMAC Timing—RMII Receive Signal

Parameter' Min Max Unit
Timing Requirements
tREFCLKF ETHO_RXCLK_REFCLK Frequency (fsci ko = SCLKO Frequency) None 50+ 1% MHz
tREFCLKW ETHO_RXCLK_REFCLK Width (trercLkr = ETHO_RXCLK_REFCLK Period) tREFCLK X 35% tREFCLK X 65% ns
tREFCLKIS Rx Input Valid to RMII ETHO_RXCLK_REFCLK Rising Edge (Data In Setup) | 1.75 ns
tREFCLKIH RMII ETHO_RXCLK_REFCLK Rising Edge to Rx Input Invalid (Data In Hold) | 1.6 ns
ITRMII inputs synchronous to RMII ETHO_RXCLK_REFCLK are ETHO_RXD1-0, RMII ETHO_RXCTL_RXDV, and ETHO_RXERR.
< tREFclkF———————————
ETHO_RXCLK_REFCLK
<+—— tRercLkw ——| <+——— trercLkw ——
ETHO_RXD1-0 X
ETHO_RXCTL_RXDV
|
tREFCLKIS tREFCLKIH
Figure 51. 10/100 EMAC Controller Timing—RMII Receive Signal
Table 82. 10/100 EMAC Timing—RMII Transmit Signal
Parameter' Min Max Unit
Switching Characteristics
tREFCLKOV RMII ETHO_RXCLK_REFCLK Rising Edge to Transmit Output Valid (Data Out Valid) 11.9 ns
tREFCLKOH RMII ETHO_RXCLK_REFCLK Rising Edge to Transmit Output Invalid (Data Out Hold) | 2 ns

IRMII outputs synchronous to RMII ETHO_RXCLK_REFCLK are ETHO_TXD1-0.

- trEFCLK >
ETHO_RXCLK_REFCLK \ \
trReFcLKOH
ETHO_TXD1-0
ETHO_TXEN
trercLKoOV

Figure 52. 10/100 EMAC Controller Timing—RMII Transmit Signal
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Table 83. 10/100/1000 EMAC Timing—RMII and RGMII Station Management

Parameter’ Min Max Unit
Timing Requirements

tMDIOS ETHO_MDIO Input Valid to ETHO_MDC Rising Edge (Setup) 12.6 ns
tMDCIH ETHO_MDC Rising Edge to ETHO_MDIO Input Invalid (Hold) 0 ns
Switching Characteristics

tmMpcov ETHO_MDC Falling Edge to ETHO_MDIO Output Valid tscLko + 2 ns
tMDCoH ETHO_MDC Falling Edge to ETHO_MDIO Output Invalid (Hold) tsciko —2.9 ns

'ETHO_MDC/ETHO_MDIO is a 2-wire serial bidirectional port for controlling one or more external PHYs. ETHO_MDC is an output clock with a minimum period that is

programmable as a multiple of the system clock SCLK0. ETHO_MDIO is a bidirectional data line.

ETHO_MDC
(OUTPUT)

tvpcon

.

ETHO_MDIO
(0UTPUT)

|<— tmpcov

ETHO_MDIO X
(INPUT)

X

twpios

tMDCIH

Figure 53. 10/100/1000 Ethernet MAC Controller Timing—RMII and RGMII Station Management
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Figure 56 and Table 86 show the default 1S justified mode. The frame sync is low for the left channel and high for the right channel. Data
is valid on the rising edge of serial clock. The MSB is left justified to the frame sync transition but with a delay.

Table 86. S/PDIF Transmitter I2S Mode

Parameter Nominal Unit

Timing Requirement

ti2sD Frame Sync to MSB Delay in 1°S Mode 1 SCLK

9). )

(4
LEFT/RIGHT CHANNEL X

)). )
(¢ ¢

DAI_P20-1
(FS)

DAI_P20-1
(SCLK)

DAI_P20-1
(SDATA)

Figure 56. IS Justified Mode

Figure 57 and Table 87 show the left justified mode. The frame sync is high for the left channel and low for the right channel. Data is valid
on the rising edge of serial clock. The MSB is left justified to the frame sync transition with no delay.

Table 87. S/PDIF Transmitter Left Justified Mode

Parameter Nominal Unit
Timing Requirement
tup Frame Sync to MSB Delay in Left Justified Mode 0 SCLK

) )

1{$ o«
DAI_P20-1 LEFT/RIGHT CHANNEL
(FS) ) ))

[(¢ ¢

DAI_P20-1
((SCLK)

tLp
DAI_P20-1
(SDATA)

Figure 57. Left Justified Mode
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Mobile Storage Interface (MSI) Controller Timing
Table 93 and Figure 65 show I/O timing related to the MSI.

Table 93. MSI Controller Timing

Parameter Min Max Unit
Timing Requirements
tisu Input Setup Time 4.8 ns
tH Input Hold Time -0.5 ns
Switching Characteristics
fpp Clock Frequency Data Transfer Mode' 45 MHz
twi Clock Low Time 8 ns
twH Clock High Time 8 ns
trH Clock Rise Time 3 ns
tTHL Clock Fall Time 3 ns
topLy Output Delay Time During Data Transfer Mode 2.1 ns
toH Output Hold Time -1.8 ns
Ltpp = 1/fpp.
< tep > VoH (miN)
. .
MSI_CLK _/_ _/_\_/_
truL -T e > | trn . VoL (wax)
WL [ > - > lwH

INPUT

OUTPUT

NOTES:
1 INPUT INCLUDES MSI_Dx AND MSI_CMD SIGNALS.
2 OUTPUT INCLUDES MSI_Dx AND MSI_CMD SIGNALS.

Figure 65. MSI Controller Timing
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Debug Interface (JTAG Emulation Port) Timing
Table 95 and Figure 67 provide I/O timing related to the debug interface (JTAG Emulator Port).

Table 95. JTAG Emulation Port Timing

Parameter Min Max Unit
Timing Requirements

trck JTG_TCK Period 20 ns
tsTap JTG_TDI, JTG_TMS Setup Before JTG_TCK High 4 ns
tHTAP JTG_TDI, JTG_TMS Hold After JTG_TCK High 4 ns
tssys System Inputs Setup Before JTG_TCK High' 12 ns
tHsys System Inputs Hold After JTG_TCK High' 5 ns
tTRSTW JTG_TRST Pulse Width (measured in JTG_TCK cycles)? 4 Tck
Switching Characteristics

tpTDO JTG_TDO Delay From JTG_TCK Low 13.5 ns
tpsys System Outputs Delay After JTG_TCK Low? 17 ns

! System Inputs = MLBO_CLKP, MLBO_DATP, MLB0_SIGP, DAI0_PIN20-01, DMCO0_A15-0, DMC0_DQ15-0, DMCO_RESET, PA_15-0, PB_15-0, PC_15-0, PD_15-0,
PE_15-0, PF_11-0, SYS_BMODE2-0, SYS_FAULT, SYS_FAULT, SYS_RESOUT, TWI2-0_SCL, TWI2-0_SDA2.

250 MHz maximum.

3System Outputs = DMCO_A15-0, DMCO_BA2-0, DMC0_CAS, DMC0_CK, DMC0_CKE, DMCO0_CS0, DMC0_DQ15-0, DMC0_LDM, DMC0_LDQS, DMC0_ODT,

DMCO_RAS, DMCO_RESET, DMC0_UDM, DMC0_UDQS, DMC0_WE, MLBO_DATP, MLBO_SIGP, PA_15-0, PB_15-0, PC_15-0, PD_15-0, PE_15-0,
PF_11-0, SYS_BMODE2-0, SYS_CLKOUT, SYS_FAULT, SYS_FAULT, SYS_RESOUT.

JTG_TCK

JTG_TMS
JTG_TDI

- trex

tstap ——ta—turap

= totoo >

JTG_TDO

SYSTEM
INPUTS

SYSTEM
OUTPUTS

o
| tssys |2 tusys -

= tosys -

Figure 67. JTAG Port Timing
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Table 96. Thermal Characteristics for 400 CSP_BGA

0.9
0.8 Parameter |Conditions Typical | Unit
07 / CIN 0 linear m/s air flow 14.24 °C/W
z tuuse = 1.6V AT 25°C_£27 o 1 linear m/s air flow 1261 |°C/wW
0.6 e
s /4' 0)a 2 linear m/s air flow 12.09 °C/W
F 05 s o
E /// teaLl = 1.5V AT 25°C 0)c 5.71 C/W
o 04 > Yt 0 linear m/s air flow 0.08 °C/W
E 0.3 // Yir 1 linear m/s air flow 0.14 °C/W
2 0.2 Yt 2 linear m/s air flow 0.17 °C/W
0.1 Table 97. Thermal Characteristics for 176 LQFP_EP
0 0 2 4 6 8 10 12 Parameter |Conditions Typical |Unit
LOAD CAPACITANCE (pF) 0ja 0 linear m/s air flow 11.95 °C/W
Figure 88. Driver Type B and Driver Type C Typical Rise and Fall Times Oa 1linear m/s air flow 1043 W
(10% to 90%) vs. Load Capacitance (Vpp_pmc= 1.5 V) for DDR3 0a 2 linear m/s air flow 9.98 °C/W
0)c 11.10 °C/W
ENVIRONMENTAL CONDITIONS Yt 0 linear m/s air flow 0.15 °C/W
To determine the junction temperature on the application PCB, Yir 1 linear m/s air flow 0.24 °C/W
use the following equation: Yr 2 linear m/s air flow 0.29 °C/W

Ty = Tease + (W1 x Pp)

where:

Ty = junction temperature (°C).

Tcask = case temperature (°C) measured at the top center of the
package.

¥ = from Table 96 and Table 97.

Pp = power dissipation (see the Total Internal Power Dissipa-
tion section for the method to calculate Pp).

Values of 074 are provided for package comparison and PCB
design considerations. 0y can be used for a first order approxi-
mation of T} by the following equation:

Ty = Ta+ (054 % Pp)

where T4 = ambient temperature (°C).

Values of 0j¢ are provided for package comparison and PCB
design considerations when an external heat sink is required.

In Table 96 and Table 97, airflow measurements comply with
JEDEC standards JESD51-2 and JESD51-6. The junction to case
measurement complies with MIL-STD-883 (Method 1012.1).
All measurements use a 6 layer PCB with 101.6 mm x 152.4 mm
dimensions.
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Pin Name Ball No.
VDD_INT L16
VDD_INT Mo5
VDD_INT M16
VDD_INT NO5
VDD_INT N16
VDD_INT P05
VDD_INT P06
VDD_INT P08
VDD_INT P09
VDD_INT P10
VDD_INT P11
VDD_INT P12
VDD_INT P13
VDD_INT P15
VDD_INT P16
VDD_INT R0O4
VDD_INT RO5
VDD_INT RO7
VDD_INT RO8
VDD_INT R0O9
VDD_INT R10
VDD_INT R11
VDD_INT R12
VDD_INT R13
VDD_INT R14
VDD_INT R16
VDD_INT R17
VDD_USB E13
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AUTOMOTIVE PRODUCTS

The following models are available with controlled manufactur-
ing to support the quality and reliability requirements of
automotive applications. Note that these automotive models
may have specifications that differ from the commercial models;
therefore, designers should review the Specifications section of

Table 99. Automotive Products

this data sheet carefully. Only the automotive grade products
shown in Table 99 are available for use in automotive applica-
tions. Contact your local Analog Devices account representative
for specific product ordering information and to obtain the spe-

cific Automotive Reliability reports for these models.

Processor | ARM External

Instruction| Instruction |Temperature |ARM |SHARC+ |Memory | Package Package
Model 1 %3 Rate (Max) | Rate (Max)* | Range® Cores*| Cores  |Ports Description Option
AD21571WCSWZ4xx |450 MHz N/A -40°Cto +105°C | N/A 2 0 176-Lead LQFP_EP SW-176-5
AD21571WCSWZ5xx | 500 MHz N/A -40°Cto +105°C | N/A 2 0 176-Lead LQFP_EP SW-176-5
AD21573WCBCZ4xx | 450 MHz N/A -40°C to +105°C | N/A 2 1 Pad 400-Ball CSP_BGA BC-400-2
AD21573WCBCZ5xx | 500 MHz N/A -40°C to +105°C | N/A 2 1 Pad 400-Ball CSP_BGA BC-400-2
ADSC570WCSWZ42xx | 450 MHz 225 MHz -40°Cto +105°C | 1 1 0 176-Lead LQFP_EP SW-176-5
ADSC570WCSWZ4xx |450 MHz 450 MHz -40°Cto +105°C | 1 1 0 176-Lead LQFP_EP SW-176-5
ADSC571TWCSWZ3xx |300 MHz 300 MHz -40°Cto +105°C | 1 2 0 176-Lead LQFP_EP SW-176-5
ADSC571WCSWZ4xx |450 MHz 450 MHz -40°Cto +105°C | 1 2 0 176-Lead LQFP_EP SW-176-5
ADSC57TWCSWZ5xx | 500 MHz 500 MHz -40°Cto +105°C | 1 2 0 176-Lead LQFP_EP SW-176-5
ADSC572WCBCZ42xx | 450 MHz 225 MHz -40°Cto +105°C | 1 1 1 Pad 400-Ball CSP_BGA BC-400-2
ADSC572WCBCZ4xx | 450 MHz 450 MHz -40°Cto +105°C |1 1 1 Pad 400-Ball CSP_BGA BC-400-2
ADSC573WCBCZ3xx | 300 MHz 300 MHz -40°Cto +105°C |1 2 1 Pad 400-Ball CSP_BGA BC-400-2
ADSC573WCBCZ4xx | 450 MHz 450 MHz -40°Cto +105°C |1 2 1 Pad 400-Ball CSP_BGA BC-400-2
ADSC573WCBCZ5xx | 500 MHz 500 MHz -40°Cto +105°C | 1 2 1 Pad 400-Ball CSP_BGA BC-400-2

17 = RoHS Compliant Part.

2xx denotes the current die revision.
3For evaluation of all models, order the ADZS-SC573-EZLITE evaluation board.

#N/A means not applicable.

5Referenced temperature is ambient temperature. The ambient temperature is not a specification.

specification which is the only temperature specification.
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