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The reset target is defined as the following:

o System reset—all functional units except the RCU are set to
default states.

o Hardware reset—all functional units are set to default states
without exception. History is lost.

« Core only reset— affects the core only. When in reset state,
the core is not accessed by any bus master.

The reset source is defined as the following:

o System reset—can be triggered by software (writing to the
RCU_CTL register) or by another functional unit such as
the dynamic power management (DPM) unit or any of the
SEC, TRU, or emulator inputs.

o Hardware reset—the SYS_HWRST input signal asserts
active (pulled down).

o Core only reset—affects only the core. The core is not
accessed by any bus master when in reset state.

o Trigger request (peripheral).

Real-Time Clock (RTC)

The real-time clock (RTC) provides a robust set of digital watch
features, including current time, stopwatch, and alarm. The
RTC is clocked by a 32.768 kHz crystal external to the processor.
Connect the RTCO_CLKIN and RTCO_XTAL pins with external
components as shown in Figure 6.

The RTC peripheral has dedicated power supply pins so it can
remain powered up and clocked even when the remainder of the
processor is in a low power state. The RTC provides several
programmable interrupt options, including interrupt per
second, minute, hour, or day clock ticks; interrupt on program-
mable stopwatch countdown; or interrupt at a programmed
alarm time.

RTCO_CLKIN RTCO_XTAL

]

C1=— c2 ——

! [

NOTE: C1 AND C2 ARE SPECIFIC TO CRYSTAL SPECIFIED FOR X1.
CONTACT CRYSTAL MANUFACTURER FOR DETAILS.

Figure 6. External Components for RTC

The 32.768 kHz input clock frequency is divided down toa 1 Hz
signal by a prescaler. The counter function of the timer consists
of four counters: a 60 second counter, a 60 minute counter, a
24 hour counter, and a 32,768 day counter. When the alarm
interrupt is enabled, the alarm function generates an interrupt
when the output of the timer matches the programmed value in
the alarm control register (RTC_ALARM). There are two
alarms: a time of day and a day and time of that day.
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The stopwatch function counts down from a programmed
value, with 1 sec resolution. When the stopwatch interrupt is
enabled and the counter underflows, an interrupt is generated.

Clock Generation Unit (CGU)

The ADSP-SC58x/ADSP-2158x processors support two inde-
pendent PLLs. Each PLL is part of a clock generation unit
(CGU); see Figure 8. Each CGU can be either driven externally
by the same clock source or each can be driven by separate
sources. This provides flexibility in determining the internal
clocking frequencies for each clock domain.

Frequencies generated by each CGU are derived from a com-
mon multiplier with different divider values available for each
output.

The CGU generates all on-chip clocks and synchronization sig-
nals. Multiplication factors are programmed to define the
PLLCLK frequency.

Programmable values divide the PLLCLK frequency to generate
the core clock (CCLK), the system clocks, the DDR1/DDR2/
DDR3 clock (DCLK), and the output clock (OCLK). For more
information on clocking, see the ADSP-SC58x/ADSP-2158x
SHARC+ Processor Hardware Reference.

Writing to the CGU control registers does not affect the behav-
ior of the PLL immediately. Registers are first programmed with
a new value and the PLL logic executes the changes so it transi-
tions smoothly from the current conditions to the new
conditions.

System Crystal Oscillator and USB Crystal Oscillator

The processor can be clocked by an external crystal (see

Figure 7), a sine wave input, or a buffered, shaped clock derived
from an external clock oscillator. If using an external clock, it
should be a TTL-compatible signal and must not be halted,
changed, or operated below the specified frequency during nor-
mal operation. This signal is connected to the SYS_CLKINx pin
and the USB_CLKIN pin of the processor. When using an
external clock, the SYS_XTALx pin and the USB_XTAL pin
must be left unconnected. Alternatively, because the processor
includes an on-chip oscillator circuit, an external crystal can be
used.

For fundamental frequency operation, use the circuit shown in
Figure 7. A parallel resonant, fundamental frequency, micro-
processor grade crystal is connected across the SYS_CLKINx
pin and the SYS_XTALx pin. The on-chip resistance between
the SYS_CLKINx pin and the SYS_XTALXx pin is in the 500 kQ
range. Further parallel resistors are typically not recommended.

The two capacitors and the series resistor, shown in Figure 7,
fine tune phase and amplitude of the sine frequency. The capac-
itor and resistor values shown in Figure 7 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.
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This permits the customer to download, execute, and debug
programs for the EZ-KIT Lite system. It also supports in circuit
programming of the on-board Flash device to store user specific
boot code, enabling standalone operation. With the full version
of CrossCore Embedded Studio installed (sold separately), engi-
neers can develop software for supported EZ-KIT's or any
custom system utilizing supported Analog Devices processors.

Software Add-Ins for CrossCore Embedded Studio

Analog Devices offers software add-ins which seamlessly inte-
grate with CrossCore Embedded Studio to extend the
capabilities and reduce development time. Add-ins include
board support packages for evaluation hardware, various mid-
dleware packages, and algorithmic modules. Documentation,
help, configuration dialogs, and coding examples present in
these add-ins are viewable through the CrossCore Embedded
Studio IDE once the add-in is installed.

Board Support Packages for Evaluation Hardware

Software support for the EZ-KIT Lite evaluation boards and EZ-
Extender daughter cards is provided by software add-ins called
board support packages (BSPs). The BSPs contain the required
drivers, pertinent release notes, and select example code for the
given evaluation hardware. A download link for a specific BSP is
located on the web page for the associated EZ-KIT or EZ-
Extender product.

Middleware Packages

Analog Devices offers middleware add-ins such as real time
operating systems, file systems, USB stacks, and TCP/IP stacks.
For more information, see the following web pages:

o www.analog.com/ucos2
« www.analog.com/ucos3
« www.analog.com/ucfs

« www.analog.com/ucusbd
o www.analog.com/ucusbh

« www.analog.com/lwip

Algorithmic Modules

To speed development, Analog Devices offers add-ins that per-
form popular audio and video processing algorithms. These are
available for use with CrossCore Embedded Studio. For more
information visit www.analog.com.

Designing an Emulator-Compatible DSP Board (Target)

For embedded system test and debug, Analog Devices provides
a family of emulators. On each JTAG DSP, Analog Devices sup-
plies an IEEE 1149.1 JTAG test access port (TAP). In-circuit
emulation is facilitated by use of this JTAG interface. The
emulator accesses the internal features of the processor via the
TAP, allowing the developer to load code, set breakpoints, and
view variables, memory, and registers.
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The processor must be halted to send data and commands, but
once an operation is completed by the emulator, the DSP system
is set to run at full speed with no impact on system timing. The
emulators require the target board to include a header that sup-
ports connection of the JTAG port of the DSP to the emulator.

For details on target board design issues including mechanical
layout, single processor connections, signal buffering, signal ter-
mination, and emulator pod logic, see “Analog Devices JTAG
Emulation Technical Reference” (EE-68).

ADDITIONAL INFORMATION

This data sheet provides a general overview of the ADSP-
SC58x/ADSP-2158x architecture and functionality. For detailed
information on the core architecture and instruction set, refer to
the SHARC+ Core Programming Reference.

RELATED SIGNAL CHAINS

A signal chain is a series of signal-conditioning electronic com-
ponents that receive input (data acquired from sampling either
real-time phenomena or from stored data) in tandem, with the
output of one portion of the chain supplying input to the next.
Signal chains are often used in signal processing applications to
gather and process data or to apply system controls based on
analysis of real-time phenomena.

Analog Devices eases signal processing system development by
providing signal processing components that are designed to
work together well. A tool for viewing relationships between
specific applications and related components is available on the
www.analog.com website.

The application signal chains page in the Circuits from the Lab®
site (http:\\www.analog.com\circuits) provides the following:

« Graphical circuit block diagram presentation of signal
chains for a variety of circuit types and applications

o Drill down links for components in each chain to selection
guides and application information

o Reference designs applying best practice design techniques

SECURITY FEATURES DISCLAIMER

To our knowledge, the Security Features, when used in accor-
dance with the data sheet and hardware reference manual
specifications, provide a secure method of implementing code
and data safeguards. However, Analog Devices does not guaran-
tee that this technology provides absolute security.
ACCORDINGLY, ANALOG DEVICES HEREBY DISCLAIMS
ANY AND ALL EXPRESS AND IMPLIED WARRANTIES
THAT THE SECURITY FEATURES CANNOT BE
BREACHED, COMPROMISED, OR OTHERWISE CIRCUM-
VENTED AND IN NO EVENT SHALL ANALOG DEVICES
BE LIABLE FOR ANY LOSS, DAMAGE, DESTRUCTION, OR
RELEASE OF DATA, INFORMATION, PHYSICAL PROP-
ERTY, OR INTELLECTUAL PROPERTY.
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Table 19. ADSP-SC58x/ADSP-2158x 529-Ball CSP_BGA Signal Descriptions (Continued)

Signal Name Description Port Pin Name
LPO_D7 LPO Data 7 D PD_09
LP1_ACK LP1 Acknowledge B PB_15
LP1_CLK LP1 Clock C PC_00
LP1_DO LP1 Data 0 B PB_07
LP1_D1 LP1 Data 1 B PB_08
LP1_D2 LP1 Data 2 B PB_09
LP1_D3 LP1 Data 3 B PB_10
LP1_D4 LP1 Data 4 B PB_11
LP1_D5 LP1 Data 5 B PB_12
LP1_D6 LP1 Data 6 B PB_13
LP1_D7 LP1 Data 7 B PB_14
MLBO_CLKN MLBO Differential Clock (-) Not Muxed MLBO_CLKN
MLBO_CLKP MLBO Differential Clock (+) Not Muxed MLBO_CLKP
MLBO_DATN MLBO Differential Data (-) Not Muxed MLBO_DATN
MLBO_DATP MLBO Differential Data (+) Not Muxed MLBO_DATP
MLBO_SIGN MLBO Differential Signal (-) Not Muxed MLBO_SIGN
MLBO_SIGP MLBO Differential Signal (+) Not Muxed MLBO_SIGP
MLBO_CLK MLBO Single-Ended Clock B PB_04
MLBO_DAT MLBO Single-Ended Data B PB_06
MLBO_SIG MLBO Single-Ended Signal B PB_05
MLBO_CLKOUT MLBO Single-Ended Clock Out D PD_14
MSI0_CD MSIO Card Detect F PF_12
MSI0_CLK MSIO Clock F PF_11
MSIO_CMD MSI0 Command F PF_10
MSI0_DO MSIO Data 0 F PF_02
MSIO_D1 MSIO Data 1 F PF_03
MSIO_D2 MSIO Data 2 F PF_04
MSI0_D3 MSIO Data 3 F PF_05
MSI0_D4 MSIO Data 4 F PF_06
MSIO_D5 MSIO Data 5 F PF_07
MSI0_D6 MSIO Data 6 F PF_08
MSI0_D7 MSIO Data 7 F PF_09
MSIO_INT MSIO0 eSDIO Interrupt Input F PF_13
PA_00-15 PORTA Position 00 through Position 15 A PA_00-15
PB_00-15 PORTB Position 00 through Position 15 B PB_00-15
PCIEQ_CLKM PCIEO CLK - Not Muxed PCIEQ_CLKM
PCIEO_CLKP PCIEO CLK + Not Muxed PCIEQ_CLKP
PCIEO_REF PCIEO Reference Not Muxed PCIEO_REF
PCIEO_RXM PCIEQO RX - Not Muxed PCIEO_RXM
PCIEO_RXP PCIEO RX + Not Muxed PCIEO_RXP
PCIEO_TXM PCIEO TX - Not Muxed PCIEO_TXM
PCIEO_TXP PCIEO TX + Not Muxed PCIEO_TXP
PC_00-15 PORTC Position 00 through Position 15 C PC_00-15
PD_00-15 PORTD Position 00 through Position 15 D PD_00-15
PE_00-15 PORTE Position 00 through Position 15 E PE_00-15
PF_00-15 PORTF Position 00 through Position 15 F PF_00-15
PG_00-5 PORTG Position 00 through Position 5 G PG_00-5
PPIO_CLK EPPIO Clock E PE_03

Rev.0 | Page47of 170
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Table 27. ADSP-SC58x/ADSP-2158x Designer Quick Reference (Continued)

Driver |Int Reset Reset Description
Signal Name Type Type |Term Term Drive Power Domain and Notes
DAI1_PIN20 InOut A PullDown none none VDD_EXT Desc: DAI1 Pin 20
Notes: No notes
DMCO0_A00 Output B none none none VDD_DMC Desc: DMCO Address O
Notes: No notes
DMCO0_AO01 Output B none none none VDD_DMC Desc: DMCO Address 1
Notes: No notes
DMCO0_A02 Output B none none none VDD_DMC Desc: DMCO Address 2
Notes: No notes
DMCO0_A03 Output B none none none VDD_DMC Desc: DMCO Address 3
Notes: No notes
DMCO0_A04 Output B none none none VDD_DMC Desc: DMCO Address 4
Notes: No notes
DMCO_A05 Output B none none none VDD_DMC Desc: DMCO Address 5
Notes: No notes
DMCO0_A06 Output B none none none VDD_DMC Desc: DMCO Address 6
Notes: No notes
DMCO0_A07 Output B none none none VDD_DMC Desc: DMCO Address 7
Notes: No notes
DMCO0_A08 Output B none none none VDD_DMC Desc: DMCO Address 8
Notes: No notes
DMCO_A09 Output B none none none VDD_DMC Desc: DMCO Address 9
Notes: No notes
DMCO_A10 Output B none none none VDD_DMC Desc: DMCO Address 10
Notes: No notes
DMCO_A11 Output B none none none VDD_DMC Desc: DMCO Address 11
Notes: No notes
DMCO0_A12 Output B none none none VDD_DMC Desc: DMCO Address 12
Notes: No notes
DMCO0_A13 Output B none none none VDD_DMC Desc: DMCO Address 13
Notes: No notes
DMCO0_A14 Output B none none none VDD_DMC Desc: DMCO Address 14
Notes: No notes
DMCO_A15 Output B none none none VDD_DMC Desc: DMCO Address 15
Notes: No notes
DMCO0_BAO Output B none none none VDD_DMC Desc: DMCO Bank Address Input
0
Notes: No notes
DMCO0_BAT1 Output B none none none VDD_DMC Desc: DMCO Bank Address Input
1
Notes: No notes
DMCO0_BA2 Output B none none none VDD_DMC Desc: DMCO Bank Address Input
2
Notes: No notes
DMCO_CAS Output B none none none VDD_DMC Desc: DMCO Column Address
Strobe
Notes: No notes
DMCO0_CK Output C none none L VDD_DMC Desc: DMCO Clock
Notes: No notes
Rev.0 | Page590f170 | October2016
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Table 27. ADSP-SC58x/ADSP-2158x Designer Quick Reference (Continued)

Signal Name

Type

Driver
Type

Int
Term

Reset
Term

Reset
Drive

Power Domain

Description
and Notes

PA_02

PA_03

PA_04

PA_05

PA_06

PA_07

PA_08

PA_09

PA_10

PA_11

PA_12

PA_13

PA_14

InOut

InOut

InOut

InOut

InOut

InOut

InOut

InOut

InOut

InOut

InOut

InOut

InOut

A

PullDown

PullDown

PullDown

PullDown

PullDown

PullDown

PullDown

PullDown

PullDown

PullDown

PullDown

PullDown

PullDown

none

none

none

none

none

none

none

none

none

none

none

none

none

none

none

none

none

none

none

none

none

none

none

none

none

none

VDD_EXT

VDD_EXT

VDD_EXT

VDD_EXT

VDD_EXT

VDD_EXT

VDD_EXT

VDD_EXT

VDD_EXT

VDD_EXT

VDD_EXT

VDD_EXT

VDD_EXT

Desc: PORTA Position 2 | EMACO
Management Channel Clock |
SMCO Address 24

Notes: No notes

Desc: PORTA Position 3 | EMACO
Management Channel Serial
Data | SMCO Address 23

Notes: No notes

Desc: PORTA Position 4 | EMACO
Receive Data 0| SMCO Address 19
Notes: No notes

Desc: PORTA Position 5 | EMACO
Receive Data 1|SMCO Address 18
Notes: No notes

Desc: PORTA Position 6 | EMACO
RXCLK (GigE) or REFCLK (10/100)
| SMCO Address 17

Notes: No notes

Desc: EMACO RXCTL (GigE) or
CRS (10/100) | PORTA Position 7 |
EMACO Carrier Sense/RMII
Receive Data Valid | SMCO
Address 16

Notes: No notes

Desc: PORTA Position 8 | EMACO
Receive Data 2 | SMCO Address 12
Notes: No notes

Desc: PORTA Position 9 | EMACO
Receive Data 3| SMCOAddress 11
Notes: No notes

Desc: EMACO TXCTL (GigE) or
TXEN (10/100) | PORTA Position
10 | EMACO Transmit Enable |
SMCO Address 22

Notes: No notes

Desc: PORTA Position 11| EMACO
Transmit Clock | SMCO Address
15

Notes: No notes

Desc: PORTA Position 12 | EMACO
Transmit Data 2 | SMCO Address
14

Notes: No notes

Desc: PORTA Position 13 | EMACO
Transmit Data 3 | SMCO Address
13

Notes: No notes

Desc: PORTA Position 14| EMACO
PTP Pulse-Per-Second Output 3 |
SINCO Data 0 | SMCO Address 10
Notes: No notes
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Table 27. ADSP-SC58x/ADSP-2158x Designer Quick Reference (Continued)

Signal Name

Type

Driver
Type

Int
Term

Reset
Term

Reset
Drive

Power Domain

Description
and Notes

PG_04

PG_05

RTCO_CLKIN

RTCO_XTAL
SYS_BMODEO
SYS_BMODET1
SYS_BMODE2
SYS_CLKINO

SYS_CLKIN1

SYS_CLKOUT

SYS_FAULT

SYS_FAULT

SYS_HWRST

SYS_RESOUT
SYS_XTALO
SYS_XTAL1

TWIO_SCL

InOut

InOut

Input

Input

Input

InOut

InOut

Input

Output

InOut

A

NA

NA

NA

NA

NA

NA

NA

NA

A

NA

NA

PullDown

PullDown

none

none

PullDown

PullDown

PullDown

none

none

none

none

none

none

none

none

none

none

none

none

none

none

none

none

none

none

none

none

none

none

none

none

none

none

none

none

none

none

none

none

none

none

none

none

none

none

none

none

none

none

none

VDD_EXT

VDD_EXT

VDD_RTC

VDD_RTC

VDD_EXT

VDD_EXT

VDD_EXT

VDD_EXT

VDD_EXT

VDD_EXT

VDD_EXT

VDD_EXT

VDD_EXT

VDD_EXT

Desc: PORTG Position 4 | EMAC1
Receive Data 0 | TRACEO Trace
Data | TRACEO Trace Data 14
Notes: No notes

Desc: PORTG Position 5 | EMAC1
Receive Data 1 | TRACEO Trace
Data | TRACEO Trace Data 15
Notes: No notes

Desc: RTCO Crystal input /
external oscillator connection
Notes: Connect to GND if not
used

Desc: RTCO Crystal output
Notes: No notes

Desc: Boot Mode Control n
Notes: No notes

Desc: Boot Mode Control n
Notes: No notes

Desc: Boot Mode Control n
Notes: No notes

Desc: Clock/Crystal Input
Notes: No notes

Desc: Clock/Crystal Input
Notes: Connect to GND if not
used

Desc: Processor Clock Output
Notes: No notes

Desc: Active-High Fault Output
Notes: External pull-down
required to keep signal in de-
asserted state

Desc: Active-Low Fault Output
Notes: External pull-up required
to keep signal in de-asserted
state

Desc: Processor Hardware Reset
Control

Notes: No notes

Desc: Reset Output

Notes: No notes

Desc: Crystal Output

Notes: No notes

Desc: Crystal Output

Notes: No notes

Desc: TWIO Serial Clock

Notes: Add external pull-up if
used. Can be pulled low when
not used.
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SPECIFICATIONS

For information about product specifications, contact your Analog Devices, Inc. representative.

OPERATING CONDITIONS
Parameter Conditions Min Nominal Max Unit
VbD_INT Internal (Core) Supply Voltage CCLK <450 MHz 1.05 1.1 1.15 \"
Vpp_ExT External (I/0) Supply Voltage 3.13 33 347 \"
Vbb_HADC Analog Power Supply Voltage 3.13 33 347 \"
Vpp_pmc' DDR2/LPDDR Controller Supply Voltage 1.7 1.8 1.9 v
DDR3 Controller Supply Voltage 1.425 1.5 1.575 \Y
Vpp,_use? USB Supply Voltage 3.13 33 347 %
Vbp_R1C RTC Voltage 2.0 33 3.60 \"
Vop_pcie_Tx ~ PCle Core Transmit Voltage 1.05 1.1 1.15 Vv
Vop_pcie rx ~ PCle Core Receive Voltage 1.05 1.1 1.15 Vv
Vbp_PciE PCle Voltage 3.13 3.3 3.47 \Y
VDDR_VREF DDR2 Reference Voltage 0.49 x Vpp pmc  0.50 X Vpp pmc 0.51 X Vv
Vbp_pmc
VHADC?REF3 HADC Reference Voltage 2.5 3.30 Vbb_HADC Vv
Vhapco vink  HADC Input Voltage 0 VHADC ReF+0.2 |V
Vigt High Level Input Voltage Vbp_ExT = maximum 2.0 \"
Vit Low Level Input Voltage Vbp_ExT = minimum 0.8 \"
VIL_DDR2/35 Low Level Input Voltage Vpp_pmc = minimum VRer - 0.25 \"
V||-|_[)DR2/_:;S High Level Input Voltage Vpp_pmc = maximum VRer + 0.25 Vv
V||_7|_|>DDR6 Low Level Input Voltage Vpp_pmc = minimum 0.2XxVpp pmc |V
V|H_|_pDDR6 High Level Input Voltage Vpp_pmc = maximum 0.8 x Vpp_pmc \"
T, Junction Temperature 349-Lead CSP_BGA | Tamgient 0°C to +70°C 0 100 °C
T, Junction Temperature 349-Lead CSP_BGA | Tampient —40°C to +85°C | -40 +110 °C
T) Junction Temperature 349-Lead CSP_BGA | Tampient —40°C to +95°C | -40 +125 °C
T) Junction Temperature 529-Lead CSP_BGA | Tamgient 0°C to +70°C 0 110 °C
T) Junction Temperature 529-Lead CSP_BGA | Tampient —40°C to +85°C | -40 +125 °C
AUTOMOTIVE USE ONLY
T, Junction Temperature 349-Lead CSP_BGA | Tampient —40°C to +105°C | -40 +1337 °C
(Automotive Grade)

! Applies to DDR2/DDR3/LPDDR signals.

2If not used, Vpp_ysp must be connected to 3.3V.

3 VHADC_VREF must always be less than VDD _HADC-

4Parameter value applies to all input and bidirectional pins except the TWI, DMC, USB, PCle, and MLB pins.

5This parameter applies to all DMC0/1 signals in DDR2/DDR3 mode. Vyg is the voltage applied to the VREF_DMC Pin, nominally Vpp pmcy2-
8This parameter applies to DMCO/1 signals in LPDDR mode.

7 Automotive application use profile only. Not supported for nonautomotive use. Contact Analog Devices for more information.

Table 28. TWI_VSEL Selections and Vpp gx1/VBUSTWI

VBustwi
TWI_VSEL Selections |Vpp gxr Nominal Min Nominal Max Unit
TWI000' 3.30 3.13 3.30 3.47 \%
TWIT100 3.30 4.75 5.00 5.25 Vv

! Designs must comply with the Vpp_gxt and Vpystwi voltages specified for the default TWI_DT setting for correct JTAG boundary scan operation during reset.
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Clock Related Operating Conditions

Table 29 describes the core clock, system clock, and peripheral clock timing requirements. The data presented in the table applies to all
speed grades except where noted.

Table 29. Clock Operating Conditions

Parameter Restriction Min Typ Max Unit
fcclk Core Clock Frequency fecik = fsyscik 450 MHz
fsyscLk SYSCLK Frequency 225 MHz
fscLo SCLKO Frequency' fsyscik = fscko | 30 1125 MHz
fscLka SCLK1 Frequency fsyscik = fscika 112.5 MHz
focLk LPDDR Clock Frequency 200 MHz
foclk DDR2 Clock Frequency 400 MHz
focLk DDR3 Clock Frequency 450 MHz
foclk Output Clock Frequency2 225 MHz
fsys_cLkouTs SYS_CLKOUT Period Jitter> 4 +2 %

frclkprog Programmed PPI Clock When Transmitting Data and Frame Sync 75 MHz
frclkprog  Programmed PPI Clock When Receiving Data or Frame Sync 45 MHz
frcLkexT External PPI Clock When Receiving Data and Frame Sync® frcLkext < fscki 75 MHz
fpcLKEXT External PPl Clock Transmitting Data or Frame Sync® ¢ focLkexT < fscik 45 MHz
ficktProg Programmed Link Port Transmit Clock 150 MHz
fickrext  External Link Port Receive Clock® © fLcLkexT < fclkos 150 MHz
fsprclkprog  Programmed SPT Clock When Transmitting Data and Frame Sync 56.25 MHz
fsprckprog  Programmed SPT Clock When Receiving Data or Frame Sync 28.125 MHz
fsprclkext  External SPT Clock When Receiving Data and Frame Sync™ © fsprcLkexT < fscLko 56.25 MHz
fsprckext  External SPT Clock Transmitting Data or Frame Sync™ © fspreLkexT < fscLko 28.125 MHz
fspicLkprog  Programmed SPI Clock When Transmitting Data 75 MHz
fspickerog  Programmed SPI Clock When Receiving Data 75 MHz
fspicikext  External SPI Clock When Receiving Data® © fspicLkext < fscLia 75 MHz
fspICLKEXT External SPI Clock When Transmitting Data™ fspicLkexT < fscLka 45 MHz
faclkrrog ~ Programmed ACM Clock 56.25 MHz

'The minimum frequency for SCLKO applies only when using the USB.

2focrx must not exceed fscp ko when selected as SYS_CLKOUT.

3SYS_CLKOUT jitter is dependent on the application system design including pin switching activity, board layout, and the jitter characteristics of the SYS_CLKIN source. Due
to the dependency on these factors, the measured jitter may be higher or lower than this typical specification for each end application.

*The typical value is the percentage of the SYS_CLKOUT period.

5The maximum achievable frequency for any peripheral in external clock mode is dependent on the ability to meet the setup and hold times in the ac timing specifications
section for that peripheral.

®The peripheral external clock frequency must also be less than or equal to the fscrx (fscrio or fscrxi) that clocks the peripheral.
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Table 30. Phase-Locked Loop (PLL) Operating Conditions

Parameter Min Max Unit
feLLcLk PLL Clock Frequency 250 900 MHz
| CSEL
s cCLK
[ o scio

_ [svsseL] syscik
> (1-31) >

SYS_CLKIN PLLCLK
= -—> S1SEL
S — SCLK1

(1-7)

»| DSEL

(1-31) —— DCLK

OSEL
(1-127)

Y

— OUTCLK

Figure 8. Clock Relationships and Divider Values
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ELECTRICAL CHARACTERISTICS

450 MHz

Parameter Conditions Min Typ Max Unit

Vo' High Level Output Voltage |At Vpp_gx= minimum, loy=-1.0 mAZ [2.4 v

Vo' Low Level Output Voltage |AtVpp gxt = minimum, lo| = 1.0 mA?2 0.4 %

V(),.LDDRz3 High Level Output Voltage | At Vpp ppr = minimum, loy =-5.8 mA |1.38 \"
forDDR2 DS =40Q

VoujDRz3 Low Level Output Voltage |At Vpp ppr = minimum, lg_ = 5.8 mA 0.32 Vv
for DDR2 DS =40Q

VOH?DDR23 High Level Output Voltage |At Vpp ppg = minimum, loy=-3.4mA |1.38 Vv
for DDR2 DS =60 Q

VOL_DDR23 Low Level Output Voltage |At Vpp ppr= minimum, lg. = 3.4 mA 0.32 Vv
for DDR2 DS =60 Q

VOH_DDR34 High Level Output Voltage | At Vpp ppr = minimum, loy =-5.8 mA |1.105 Vv
for DDR3 DS =40Q

VOL_DDR34 Low Level Output Voltage |At Vpp ppr = minimum, lg. = 5.8 mA 0.32 \"
for DDR3 DS =40Q

VOH_DDR34 High Level Output Voltage | At Vpp ppr = minimum, loy =-3.4mA |1.105 Vv
for DDR3 DS =60 Q

VOL_DDR34 Low Level Output Voltage |At Vpp ppr = minimum, lg. = 3.4 mA 0.32 \"
for DDR3 DS =60Q

VOH_LPDDRS High Level Output Voltage | At Vpp_ppr = minimum, loy =-6.0 mA |1.38 \"
for LPDDR

VOL_LPDDRS Low Level Output Voltage |At Vpp ppr = minimum, lg. = 6.0 mA 0.32 \"
for LPDDR

ez High Level Input Current  |At Vpp gxt = maximum, 10 pA

V|N = VDD_EXT maximum

I® Low Level Input Current  [At Vpp_gxt = maximum, Viy=0V 10 HA

I||_7pU7 Low Level Input Current  |AtVpp _gxt = maximum, Viy=0V 200 HA
Pull-up

||H_pD8 High Level Input Current | At Vpp gxt = maximum, Viy=0V 200 HA
Pull-down

lozH’ Three-State Leakage At Vpp_ex1/Vbp_ppr = maximum, 10 HA
Current ViN = Vpp_ex1/VDD_DDR Maximum

loz.° Three-State Leakage at Vpp_ex1/Vpp_ppr = maximum, 10 HA
Current Vin=0V

'O Input Capacitance Tease = 25°C 5 pF

Rev.0 | Page820f170 | October2016




ADSP-SC582/SC583/SC284/SCa87/SCa89/ADSP-21383/21384/21381

Table 34. Dynamic Current for Each SHARC+ Core Clock Current

(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) d by each clock domain is depend. I
fecLk (MH2) 105 1.10 115 pated by each clock domain is dependent on voltage (Vpp INT);
ccLk . . . operating frequency, and a unique scaling factor.
450 321.3 336.6 351.9
Ipp_INT syscrk_pyN (mA) = 0.78 X fsyscrx (MHz) x
400 285.6 299.2 312.8 Vpp_nt (V)
350 249.9 261.8 2737 Ipp INT scrko_pyn (mA) = 0.44 x fscrxo (MHz) x Vpp N (V)
300 214.2 2244 234.6 Ipp INT SCLK1_DYN (mA) = 0.06 XfSCLK] (MHz) x Vbp_INT V)
250 178.5 187.0 195.5 Ipp INT DCLK DYN (mA) =0.14 XfDCLK (MHz) x Vbpp_INT V)
200 142.8 149.6 156.4 Ipp_INT ocLk_pyN (mA) = 0.02 X focrx (MHz) x Vpp_nr (V)
150 107.1 112.2 117.3 Current from High-Speed Peripheral Operation
100 71.4 74.8 78.2 The following modules contribute significantly to power dissi-
pation, and a single term is added when they are used.
Table 35. Dynamic Current for the ARM Cortex-A5 Core Ipp INT USB DyN = 20 mA (if both USBs are enabled in HS
(mA, with ASF = 1.00) mode)
Voltage (Vpp inT) Ipp INT MLB_DYN = 10 mA (if MLB 6-pin interface is enabled)
fcck (MH2) 1.05 1.10 1.15 Ipp_INT GIGE_DYN = 10 mA (if gigabit EMAC is enabled)
450 70.88 74.25 77.63 Ipp INT PcIE_DYN = 240 mA (if PCle is enabled in 5 Gbps mode)
400 63.00 66.00 69.00 Data Transmission Current
350 55.13 57.75 60.38

The data transmission current represents the power dissipated
300 47.25 49.50 51.75 when moving data throughout the system via direct memory
access (DMA). This current is proportional to the data rate.

230 3938 4125 43.13 Refer to the power calculator available with “Estimating Power

200 31.50 33.00 34.50 for ADSP-SC58x/2158x SHARC+ Processors” (EE-392) to esti-

150 23.63 24.75 25.88 mate Ipp_INT DMA_DR_DyN based on the bandwidth of the data
transfer.

100 15.75 16.50 17.25

The following equation is used to compute the power dissipa-
tion when the FFT accelerator is used:

Ipp INT accr_pyN (mA) = ASFaccr % fsyscrxk (MHz) x

Vop_int (V)
Table 36. Activity Scaling Factors for the FFT Accelerator
(ASFaccr)

Ipp_InT Power Vector ASFaccL

Unused 0.0

Iop-Tvp 0.32
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DDR2 SDRAM Write Cycle Timing
Table 53 and Figure 19 show DDR2 SDRAM write cycle timing, related to the DMC.

Table 53. DDR2 SDRAM Write Cycle Timing, Vpp pmcx Nominal 1.8 \A

400 MHz2

Parameter Min Max Unit
Switching Characteristics

tpQss DMCx_DQS Latching Rising Transitions to Associated Clock Edges? -0.15 +0.15 tck
tps Last Data Valid to DMCx_DQS Delay 0.1 ns
tpH DMCx_DQS to First Data Invalid Delay 0.15 ns
tpss DMCx_DQS Falling Edge to Clock Setup Time 0.2 tek
tpsH DMCx_DQS Falling Edge Hold Time From DMCx_CK 0.2 tek
tpQsH DMCx_DQS Input High Pulse Width 0.35 tck
tbasL DMCx_DQS Input Low Pulse Width 0.35 tek
twPRE Write Preamble 0.35 tek
twpsT Write Postamble 04 tck
tpw Address and Control Output Pulse Width 0.6 tek
tpipw DMCx_DQ and DMCx_DM Output Pulse Width 0.35 tck

!'Specifications apply to both DMC0 and DMCI.

2To ensure proper operation of the DDR2, all the DDR2 guidelines must be strictly followed. See “Interfacing DDR3/DDR2/LPDDR Memory to ADSP-SC5xx/215xx Processors”
(EE-387).

3 Write command to first DMCx_DQS delay = WL x tck + tpQss-

DMCx_CK
DMCx_CK

DMCx_Ax
DMCx CONTROL

DMCx_LDQS/DMCx_UDQS
DMCx_LDQS/DMCx_UDQS
DMCO0_DQSn
DMCO0_DGSn

DMCx_LDM
DMCx_UDM
DMCx_DQx

NOTE: CONTROL = DMCx_CS0, DMCx_CKE, DMCx_RAS, DMCx_CAS, AND DMCx_WE.
ADDRESS = DMCx_A00-13 AND DMCx_BA0-1.

Figure 19. DDR2 SDRAM Controller Output AC Timing
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Enhanced Parallel Peripheral Interface (EPPI) Timing

Table 60 and Table 61 and Figure 26 through Figure 34 describe enhanced parallel peripheral interface (EPPI) timing operations. In
Figure 26 through Figure 34, 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 (fpcrrprog) frequency in MHz 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 _ TscLko
pakeRos = ATGE + )

1

fPCLKPROG

tocikpros =

When externally generated, the EPPI_CLK is called fpcy kgxT:

1

fPCLKEX T

tocikexr =

Table 60. Enhanced Parallel Peripheral Interface (EPPI)—Internal Clock

Parameter Min Max Unit

Timing Requirements

tspsp External FS Setup Before EPPI_CLK 6.5 ns

tHFSPI 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

tsEs3al External FS3 Input Setup Before EPPI_CLK Fall Edge in Clock |14 ns
Gating Mode

tHES3GI External FS3 Input Hold Before EPPI_CLK Fall Edge in Clock |0 ns
Gating Mode

Switching Characteristics

tpcLkw EPPI_CLK Width' 0.5 X tpcLkprog — 1.5 ns

tpcLk EPPI_CLK Period’ tpcLkprog — 1.5 ns

tDESPI Internal FS Delay After EPPI_CLK 3.5 ns

tHOFSPI Internal FS Hold After EPPI_CLK -0.5 ns

tpDTPI Transmit Data Delay After EPPI_CLK 35 ns

tHDTPI Transmit Data Hold After EPPI_CLK -0.5 ns

!See Table 29 for details on the minimum period that can be programmed for tpcrkpPROG-
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DATA DRIVEN/
FRAME SYNC SAMPLED

POLCI[1:0] = 11
EPPI_CLK X X
POLCI1:0] = 00
tsespi | thrspi e— tpcLkw

—— tPCLK

EPPI_FS1/2

toprei
tuptei

EPPI_D00-23 X X

Figure 29. EPPI Internal Clock GP Transmit Mode with External Frame Sync Timing

EPPI_CLK \ /

tsessal >

t
HFS3GI > <

EPPI_FS3

Figure 30. Clock Gating Mode with Internal Clock and External Frame Sync Timing

Table 61. Enhanced Parallel Peripheral Interface (EPPI)—External Clock

Parameter Min Max Unit
Timing Requirements

tpcLkw EPPI_CLK Width' 0.5 X tpcLkext — 0.5 ns
tpcLk EPPI_CLK Period’ tpcLkext — 1 ns
tSEspE External FS Setup Before EPPI_CLK 2 ns
tHESPE External FS Hold After EPPI_CLK 3.7 ns
tSDRPE Receive Data Setup Before EPPI_CLK 2 ns
tHDRPE Receive Data Hold After EPPI_CLK 3.7 ns
Switching Characteristics

tDFSPE Internal FS Delay After EPPI_CLK 15.3 ns
tHOFSPE Internal FS Hold After EPPI_CLK 24 ns
tpDTPE Transmit Data Delay After EPPI_CLK 15.3 ns
tHDTPE Transmit Data Hold After EPPI_CLK 24 ns

!'This specification indicates the minimum instantaneous width or period that can be tolerated due to duty cycle variation or jitter on the external EPPI_CLK. For the external
EPPI_CLK ideal maximum frequency see the fpcrxexT specification in Table 29.
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- ticikew >

I E— tLCLKRWH —_— tLCLKRWL —_—

- <= tuipcL
I E— tSLDCL —>
LPx_D7-0 ( IN )
- tDLALC —_—
LPx_ACK (OUT)

Figure 35. Link Ports—Receive
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The SPTx_TDV output signal becomes active in SPORT multichannel mode. During transmit slots (enabled with active channel selection
registers) the SPTx_TDV is asserted for communication with external devices.

Table 67. Serial Ports—TDV (Transmit Data Valid)'

Parameter Min Max Unit
Switching Characteristics
tDRDVEN Data Valid Enable Delay from Drive Edge of External Clock? 2 ns
tDFDVEN Data Valid Disable Delay from Drive Edge of External Clock? 14 ns
tDRDVIN Data Valid Enable Delay from Drive Edge of Internal Clock? -25 ns
tDFDVIN Data Valid Disable Delay from Drive Edge of Internal Clock? 3.5 ns
!'Specifications apply to all eight SPORTS.
2Referenced to drive edge.
DRIVE EDGE DRIVE EDGE
SPTx_CLK (e
(SPORT CLOCK EXTERNAL)
(\(\
torDVEN |~ = torDVEN | =
s
SPTx_A/BTDV
DRIVE EDGE DRIVE EDGE
SPTx_CLK s
(SPORT CLOCK INTERNAL)
(s
throVIN [« - torpviN | >
\)\)
SPTx_A/BTDV

Figure 39. Serial Ports—Transmit Data Valid Internal and External Clock
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10/100 EMAC Timing (ETHO and ETH1)
Table 88 through Table 90 and Figure 59 through Figure 61 describe the 10/100 EMAC operations.

Table 88. 10/100 EMAC Timing—RMII Receive Signal'

Parameter? Min Max Unit
Timing Requirements
tREFCLKE ETHx_REFCLK Frequency (fsc ko = SCLKO Frequency) 50+ 1% MHz
tREFCLKW ETHx_REFCLK Width (trgrcikr = ETHX_REFCLK Period) tREFCLKE X 35% tREFCLKE X 65% ns
tREFCLKIS Rx Input Valid to RMII ETHx_REFCLK Rising Edge (Data In Setup) 1.75 ns
tREFCLKIH RMII ETHx_REFCLK Rising Edge to Rx Input Invalid (Data In Hold) 1.6 ns
! These specifications apply to ETHO and ETH1.
2RMII inputs synchronous to RMII ETHx_REFCLK are ETHx_RXD1-0, RMII ETHx_CRS, and ERXER.
- tReFclkF————————
ETHx_REFCLK
<— trercLkw ——|<——— tRercLkw ——>
ETHxX_RXD1-0 X
ETHx_CRS
P
trercikis  tREFCLKIH
Figure 59. 10/100 EMAC Controller Timing—RMII Receive Signal

Table 89. 10/100 EMAC Timing—RMII Transmit Signal'

Parameter? Min Max Unit

Switching Characteristics

tREFCLKOV RMII ETHx_REFCLK Rising Edge to Transmit Output Valid (Data Out Valid) 11.9 ns

tREFCLKOH RMII ETHx_REFCLK Rising Edge to Transmit Output Invalid (Data Out Hold) |2 ns

! These specifications apply to ETHO and ETH1.

2RMII outputs synchronous to RMII ETHx_REFCLK are ETHx_TXD1-0.

ETHx_REFCLK

e———— trercLkr >

\ .

trREFCLKOH

ETHx_TXD1-0
ETHx_TXEN

XX

trREFCLKOV

Figure 60. 10/100 EMAC Controller Timing—RMII Transmit Signal
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Example System Hold Time Calculation

To determine the data output hold time in a particular system,
first calculate tpgcay using the previous equation. Choose AV to
be the difference between the output voltage of the processor
and the input threshold for the device requiring the hold time.
CLis the total bus capacitance (per data line) and I}, is the total
leakage or three-state current (per data line). The hold time will
be tpecay plus the various output disable times as specified in
the Timing Specifications section.

Capacitive Loading

Output delays and holds are based on standard capacitive loads
of an average of 6 pF on all balls (see Figure 92). Vioap is equal
to Vpp_gxt1/2. Figure 93 through Figure 97 show how output
rise time varies with capacitance. The delay and hold specifica-
tions given must be derated by a factor derived from these
figures. The graphs in these figures may not be linear outside the
ranges shown.

TESTER PIN ELECTRONICS

O
DUT

T
OUTPUT
45Q
. ﬁ

Z0 = 500 (impedance)
500 TD=4.04+1.18 ns
0.5pF
4pF 2pF % P

400Q

Vioap WAV

NOTES:

THE WORST CASE TRANSMISSION LINE DELAY IS SHOWN AND CAN BE USED
FORTHE OUTPUT TIMING ANALYSIS TO REFELECT THE TRANSMISSION LINE
EFFECT AND MUST BE CONSIDERED. THE TRANSMISSION LINE (TD) IS FOR
LOAD ONLY AND DOES NOT AFFECT THE DATA SHEET TIMING SPECIFICATIONS.

ANALOG DEVICES RECOMMENDS USING THE IBIS MODEL TIMING FOR A GIVEN
SYSTEM REQUIREMENT. IF NECESSARY, A SYSTEM MAY INCORPORATE
EXTERNAL DRIVERS TO COMPENSATE FOR ANY TIMING DIFFERENCES.

Figure 92. Equivalent Device Loading for AC Measurements
(Includes All Fixtures)

Rev.0 | Page1520f170

5.0

45
40 A

35 Pl
- ’
trise = 3.3V AT 25°C //

’
’
’
’

Z?[ teaLw = 3.3V AT 25°C

3.0

25

AN N

2.0 <

1.5

'
il
1.0 -

RISE AND FALL TIMES (ns)

0 5 10 15 20 25 30 35 40
LOAD CAPACITANCE (pF)

Figure 93. Driver Type A Typical Rise and Fall Times (10% to 90%) vs. Load
Capacitance (Vpp gxr=3.3V)
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Figure 94. Driver Type H Typical Rise and Fall Times (10% to 90%) vs. Load
Capacitance (Vpp gxr=3.3V)
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Figure 95. Driver Type B and Driver Type C Typical Rise and Fall Times
(10% to 90%) vs. Load Capacitance (Vpp puc = 1.8 V) for LPDDR
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BallNo. Pin Name BallNo. Pin Name BallNo. PinName BallNo. Pin Name
Ho4 DMCO_A00 K05 VDD_INT Mo6 VDD_DMC P07 GND
HO5 VDD_INT K06 VDD_DMC Mo7 GND P08 GND
Ho6 VDD_DMC Ko7 GND Mos8 GND P09 GND
Ho7 VDD_DMC K08 GND M09 GND P10 GND
HO8 VDD_DMC K09 GND M10 GND P11 GND
HO9 VDD_DMC K10 GND M11 GND P12 GND
H10 VDD_DMC K11 GND M12 GND P13 GND
H11 VDD_DMC K12 GND M13 GND P14 GND
H12 VDD_DMC K13 GND M14 GND P15 GND
H13 VDD_DMC K14 GND M15 GND P16 GND
H14 VDD_DMC K15 GND M16 GND P17 GND
H15 VDD_DMC K16 GND M17 GND P18 VDD_EXT
H16 VDD_DMC K17 GND M18 VDD_EXT P19 PF_10
H17 VDD_DMC K18 VDD_EXT M19 PE_08 P20 PF_08
H18 VDD_DMC K19 VDD_INT M20 PE_11 P21 PF_15
H19 VDD_INT K20 PD_15 M21 PF_03 P22 PF_12
H20 SYS_CLKOUT K21 PF_11 M22 PF_00 P23 PG_00
H21 PE_12 K22 PF_06 M23 PF_02 RO1 SYS_XTAL1
H22 PE_05 K23 PE_10 NO1 JTG_TMS R02 SYS_BMODE1
H23 PE_02 LO1 PC_04 NO2 JTG_TRST RO3 SYS_BMODE2
Jo1 DMCO_A15 L02 PC_12 NO3 SYS_HWRST RO4 SYS_BMODEO
Jo2 DMCO_A10 LO3 PC_07 NO4 PC_03 RO5 VDD_INT
Jo3 DMCO_A08 LO4 PC_10 NO5 VDD_INT R06 VDD_EXT
Jo4 PC_08 LO5 VDD_INT NO6 VDD_EXT RO7 GND
Jos VDD_INT LO6 VDD_DMC NO7 GND RO8 GND
Joé VDD_DMC LO7 GND NO8 GND R09 GND
Jo7 GND L08 GND NO9 GND R10 GND
Jos GND LO9 GND N10 GND R11 GND
J09 GND L10 GND N11 GND R12 GND
J10 GND L11 GND N12 GND R13 GND
Jm GND L12 GND N13 GND R14 GND
J12 GND L13 GND N14 GND R15 GND
J13 GND L14 GND N15 GND R16 GND
Na GND L15 GND N16 GND R17 GND
s GND L16 GND N17 GND R18 VDD_EXT
J16 GND L17 GND N18 VDD_EXT R19 VDD_INT
nz GND L18 VDD_EXT N19 VDD_INT R20 PG_01
18 VDD_EXT L19 VDD_INT N20 PE_15 R21 PG_05
119 PD_03 L20 PE_03 N21 PF_04 R22 PG_04
J20 PD_07 L21 PF_09 N22 PF_05 R23 PF_13
J21 PF_14 L22 PE_09 N23 PF_07 TO1 SYS_CLKIN1
J22 PF_01 L23 PE_14 PO1 JTG_TDO TO2 PB_15
J23 PE_07 MO1 PC_01 P02 JTG_TDI TO3 GND
K01 DMCO_RESET MO02 PC_05 P03 SYS_FAULT T04 PB_14
K02 PC_11 Mo03 PC_02 P04 JTG_TCK TO5 VDD_INT
K03 PC_06 Mo04 SYS_FAULT P05 VDD_INT T06 VDD_EXT
K04 PC_09 Mo5 VDD_INT P06 VDD_EXT TO7 GND
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