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The memory map in Table 4 gives the L1 memory address space
and shows multiple L1 memory blocks offering a configurable
mix of SRAM and cache.

L1 Master and Slave Ports

Each SHARC+ core has two master and two slave ports to and
from the system fabric. One master port fetches instructions.
The second master port drives data to the system world. Both
slave ports allow conflict free core/direct memory access (DMA)
streams to the individual memory blocks. For slave port
addresses, refer to the L1 memory address map in Table 4.

L1 On-Chip Memory Bandwidth

The internal memory architecture allows programs to have four
accesses at the same time to any of the four blocks, assuming no
block conflicts. The total bandwidth is realized using both the
DMD and PMD buses.

Instruction and Data Cache

The ADSP-SC58x/ADSP-2158x processors also include a
traditional instruction cache (I-cache) and two data caches
(D-cache) (PM and DM caches). These caches support one
instruction access and two data accesses over the DM and PM
buses, per CCLK cycle. The cache controllers automatically
manage the configured L1 memory. The system can configure
part of the L1 memory for automatic management by the cache
controllers. The sizes of these caches are independently configu-
rable from 0 kB to a maximum of 128 kB each. The memory not
managed by the cache controllers is directly addressable by the
processors. The controllers ensure the data coherence between
the two data caches. The caches provide user-controllable fea-
tures such as full and partial locking, range-bound invalidation,
and flushing.

System Event Controller (SEC) Input

The output of the system event controller (SEC) controller is
forwarded to the core event controller (CEC) to respond
directly to all unmasked system-based interrupts. The SEC also
supports nesting including various SEC interrupt channel arbi-
tration options. For all SEC channels, the processor
automatically stacks the arithmetic status (ASTATx and
ASTATY) registers and mode (MODE1) register in parallel with
the interrupt servicing.

Core Memory-Mapped Registers (CMMR)

The core memory-mapped registers control the L1 instruction
and data cache, BTB, L2 cache, parity error, system control,
debug, and monitor functions.

SHARC+ CORE ARCHITECTURE

The ADSP-SC58x/ADSP-2158x processors are code compatible
at the assembly level with the ADSP-2148x, ADSP-2147x,
ADSP-2146x, ADSP-2137x, ADSP-2136x, ADSP-2126x,
ADSP-2116%, and with the first-generation ADSP-2106x
SHARC processors.
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Figure 5. ADSP-SC58x/ADSP-2158x Memory Map

The ADSP-SC58x/ADSP-2158x processors share architectural
features with the ADSP-2126x, ADSP-2136x, ADSP-2137x,
ADSP-214xx, and ADSP-2116x SIMD SHARC processors,
shown in Figure 4 and detailed in the following sections.

SIMD Computational Engine

The SHARC+ core contains two computational processing ele-
ments that operate as a single-instruction, multiple data (SIMD)
engine.
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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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Table 12. ADSP-SC58x/ADSP-2158x 349-Ball CSP_BGA Signal Descriptions (Continued)

Signal Name Description Port Pin Name
PPI0_D02 EPPIO Data 2 E PE_10
PPI0_DO03 EPPIO Data 3 E PE_09
PPI0_D04 EPPIO Data 4 E PE_08
PPI0_DO05 EPPIO Data 5 E PE_07
PPI0_D06 EPPIO Data 6 E PE_06
PPI0_DO07 EPPIO Data 7 E PE_05
PPI0_D08 EPPIO Data 8 E PE_04
PPI0_D09 EPPIO Data 9 E PE_00
PPIO_D10 EPPIO Data 10 D PD_15
PPIO_D11 EPPIO Data 11 D PD_14
PPIO_D12 EPPIO Data 12 B PB_04
PPIO_D13 EPPIO Data 13 B PB_05
PPIO_D14 EPPIO Data 14 B PB_00
PPIO_D15 EPPIO Data 15 B PB_01
PPIO_D16 EPPIO Data 16 B PB_02
PPIO_D17 EPPIO Data 17 B PB_03
PPIO_D18 EPPIO Data 18 D PD_13
PPIO_D19 EPPIO Data 19 D PD_12
PPI0_D20 EPPIO Data 20 E PE_13
PPI0_D21 EPPIO Data 21 E PE_14
PP10_D22 EPPIO Data 22 E PE_15
PPI0_D23 EPPIO Data 23 D PD_00
PPIO_FS1 EPPIO Frame Sync 1 (HSYNC) E PE_02
PPIO_FS2 EPPIO Frame Sync 2 (VSYNC) E PE_01
PPIO_FS3 EPPIO Frame Sync 3 (FIELD) C PC_15
PWMO_AH PWMO Channel A High Side B PB_07
PWMO_AL PWMO Channel A Low Side B PB_08
PWMO_BH PWMO Channel B High Side B PB_06
PWMO_BL PWMO Channel B Low Side C PC_00
PWMO_CH PWMO Channel C High Side B PB_13
PWMO_CL PWMO Channel C Low Side B PB_14
PWMO_DH PWMO Channel D High Side B PB_11
PWMO_DL PWMO Channel D Low Side B PB_12
PWMO_SYNC PWMO0 PWMTMR Grouped E PE_09
PWMO_TRIPO PWMO Shutdown Input 0 B PB_15
PWM1_AH PWM1 Channel A High Side D PD_03
PWM1_AL PWM?1 Channel A Low Side D PD_04
PWM1_BH PWM1 Channel B High Side D PD_05
PWM1_BL PWM1 Channel B Low Side D PD_06
PWM1_CH PWM1 Channel C High Side D PD_07
PWM1_CL PWM1 Channel C Low Side D PD_08
PWM1_DH PWM1 Channel D High Side D PD_09
PWM1_DL PWM1 Channel D Low Side D PD_10
PWM1_SYNC PWM1 PWMTMR Grouped D PD_11
PWM1_TRIPO PWM?1 Shutdown Input 0 D PD_02
PWM2_CH PWM2 Channel C High Side D PD_15
PWM2_CL PWM2 Channel C Low Side E PE_00
PWM2_DH PWM2 Channel D High Side E PE_04
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Table 19. ADSP-SC58x/ADSP-2158x 529-Ball CSP_BGA Signal Descriptions (Continued)

Signal Name Description Port Pin Name
ETHO_RXDO ETHO Receive Data 0 A PA_04
ETHO_RXD1 ETHO Receive Data 1 A PA_05
ETHO_RXD2 ETHO Receive Data 2 A PA_08
ETHO_RXD3 ETHO Receive Data 3 A PA_09
ETHO_TXCLK ETHO Transmit Clock A PA_11
ETHO_TXCTL_TXEN ETHO TXCTL (GigE) or TXEN (10/100) A PA_10
ETHO_TXDO ETHO Transmit Data 0 A PA_00
ETHO_TXD1 ETHO Transmit Data 1 A PA_O1
ETHO_TXD2 ETHO Transmit Data 2 A PA_12
ETHO_TXD3 ETHO Transmit Data 3 A PA_13
ETHO_TXEN ETHO Transmit Enable A PA_10
ETH1_CRS ETH1 Carrier Sense/RMII Receive Data Valid F PF_13
ETH1_MDC ETH1 Management Channel Clock F PF_14
ETH1_MDIO ETH1 Management Channel Serial Data F PF_15
ETH1_REFCLK ETH1 Reference Clock G PG_00
ETH1_RXDO ETH1 Receive Data 0 G PG_04
ETH1_RXD1 ETH1 Receive Data 1 G PG_05
ETH1_TXDO ETH1 Transmit Data 0 G PG_02
ETH1_TXD1 ETH1 Transmit Data 1 G PG_03
ETH1_TXEN ETH1 Transmit Enable G PG_01
HADCO_EOC_DOUT HADCO End of Conversion / Serial Data Out F PF_02
HADCO0_MUXO0 HADCO Controls to external multiplexer F PF_05
HADCO0_MUX1 HADCO Controls to external multiplexer F PF_04
HADCO0_MUX2 HADCO Controls to external multiplexer F PF_03
HADCO_VINO HADCO Analog Input at channel 0 Not Muxed HADCO_VINO
HADCO_VIN1 HADCO Analog Input at channel 1 Not Muxed HADCO_VIN1
HADCO_VIN2 HADCO Analog Input at channel 2 Not Muxed HADCO_VIN2
HADCO_VIN3 HADCO Analog Input at channel 3 Not Muxed HADCO_VIN3
HADCO_VIN4 HADCO Analog Input at channel 4 Not Muxed HADCO_VIN4
HADCO_VIN5 HADCO Analog Input at channel 5 Not Muxed HADCO_VIN5
HADCO_VING HADCO Analog Input at channel 6 Not Muxed HADCO_VING
HADCO_VIN7 HADCO Analog Input at channel 7 Not Muxed HADCO_VIN7
HADCO_VREFN HADCO Ground Reference for ADC Not Muxed HADCO_VREFN
HADCO_VREFP HADCO External Reference for ADC Not Muxed HADCO_VREFP
JTG_TCK TAPC JTAG Clock Not Muxed JTG_TCK
JTG_TDI TAPC JTAG Serial Data In Not Muxed JTG_TDI
JTG_TDO TAPC JTAG Serial Data Out Not Muxed JTG_TDO
JTG_TMS TAPC JTAG Mode Select Not Muxed JTG_TMS
JTG_TRST TAPC JTAG Reset Not Muxed JTG_TRST
LPO_ACK LPO Acknowledge D PD_11
LPO_CLK LPO Clock D PD_10
LPO_DO LPO Data 0 D PD_02
LPO_D1 LPO Data 1 D PD_03
LP0O_D2 LPO Data 2 D PD_04
LPO_D3 LPO Data 3 D PD_05
LP0_D4 LPO Data 4 D PD_06
LPO_D5 LPO Data 5 D PD_07
LPO_D6 LPO Data 6 D PD_08
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Table 19. ADSP-SC58x/ADSP-2158x 529-Ball CSP_BGA Signal Descriptions (Continued)

Signal Name Description Port Pin Name
PPI0_DO00 EPPIO Data 0 E PE_12
PPI0_DO01 EPPIO Data 1 E PE_11
PPI0_D02 EPPIO Data 2 E PE_10
PPIO_Do03 EPPIO Data 3 E PE_09
PPI0_D04 EPPIO Data 4 E PE_08
PPI0_DO05 EPPIO Data 5 E PE_07
PPI0_DO06 EPPIO Data 6 E PE_06
PPI0_DO07 EPPIO Data 7 E PE_05
PPI0_D08 EPPIO Data 8 E PE_04
PPI0_D09 EPPIO Data 9 E PE_00
PPIO_D10 EPPIO Data 10 D PD_15
PPIO_D11 EPPIO Data 11 D PD_14
PPI0_D12 EPPIO Data 12 B PB_04
PPIO_D13 EPPIO Data 13 B PB_05
PPIO_D14 EPPIO Data 14 B PB_00
PPIO_D15 EPPIO Data 15 B PB_01
PPIO_D16 EPPIO Data 16 B PB_02
PPIO_D17 EPPIO Data 17 B PB_03
PPIO_D18 EPPIO Data 18 D PD_13
PPIO_D19 EPPIO Data 19 D PD_12
PPI0_D20 EPPIO Data 20 E PE_13
PPI0_D21 EPPIO Data 21 E PE_14
PPI0_D22 EPPIO Data 22 E PE_15
PPIO_D23 EPPIO Data 23 D PD_00
PPIO_FS1 EPPIO Frame Sync 1 (HSYNC) E PE_02
PPIO_FS2 EPPIO Frame Sync 2 (VSYNC) E PE_O1
PPIO_FS3 EPPIO Frame Sync 3 (FIELD) C PC_15
PWMO_AH PWMO Channel A High Side B PB_07
PWMO_AL PWMO Channel A Low Side B PB_08
PWMO_BH PWMO Channel B High Side B PB_06
PWMO_BL PWMO Channel B Low Side C PC_00
PWMO_CH PWMO Channel C High Side B PB_13
PWMO_CL PWMO Channel C Low Side B PB_14
PWMO_DH PWMO Channel D High Side B PB_11
PWMO_DL PWMO Channel D Low Side B PB_12
PWMO_SYNC PWMO PWMTMR Grouped E PE_09
PWMO_TRIPO PWMO Shutdown Input 0 B PB_15
PWM1_AH PWM1 Channel A High Side D PD_03
PWM1_AL PWM1 Channel A Low Side D PD_04
PWM1_BH PWM?1 Channel B High Side D PD_05
PWM1_BL PWM1 Channel B Low Side D PD_06
PWM1_CH PWM1 Channel C High Side D PD_07
PWM1_CL PWM?1 Channel C Low Side D PD_08
PWM1_DH PWM?1 Channel D High Side D PD_09
PWM1_DL PWM1 Channel D Low Side D PD_10
PWM1_SYNC PWM1 PWMTMR Grouped D PD_11
PWM1_TRIPO PWM?1 Shutdown Input 0 D PD_02
PWM2_AH PWM2 Channel A High Side F PF_07
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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_15

PB_00

PB_01

PB_02

PB_03

PB_04

PB_05

PB_06

PB_07

PB_08

InOut

InOut

InOut

InOut

InOut

InOut

InOut

InOut

InOut

InOut

A

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

VDD_EXT

VDD_EXT

VDD_EXT

VDD_EXT

VDD_EXT

VDD_EXT

VDD_EXT

VDD_EXT

VDD_EXT

VDD_EXT

Desc: PORTA Position 15| EMACO
PTP Pulse-Per-Second Output 2 |
SINCO Data 1 | SMCO Address 9
Notes: No notes

Desc: PORTB Position 0 | EMACO
PTP Pulse-Per-Second Output 1|
EPPIO Data 14 | SINCO Data 2 |
SMCO Address 8 | TIMERO
Alternate Clock 3

Notes: No notes

Desc: PORTB Position 1 | EMACO
PTP Pulse-Per-Second Output 0|
EPPIO Data 15 | SINCO Clock O |
SMCO Address 7 | TIMERO
Alternate Clock 4

Notes: No notes

Desc: PORTB Position 2 | EMACO
PTP Clock Input 0| EPPIO Data 16
| SMCO Address 4 | UART1
Transmit

Notes: No notes

Desc: PORTB Position 3 | EMACO
PTP Auxiliary Trigger Input O |
EPPI0 Data 17 | SMCO Address 3 |
UART1 Receive | TIMERO
Alternate Capture Input 1
Notes: No notes

Desc: PORTB Position 4 | EPPIO
Data 12 | MLBO Single-Ended
Clock | SINCO Data 3 | SMCO
Asynchronous Ready | EMACO
PTP Auxiliary Trigger Input 1
Notes: No notes

Desc: PORTB Position 5 | EPPIO
Data 13 | MLBO Single-Ended
Signal | SMCO Address 1| EMACO
PTP Auxiliary Trigger Input 2
Notes: No notes

Desc: PORTB Position 6 | MLBO
Single-Ended Data | PWMO
Channel B High Side | SMCO
Address 2 | EMACO PTP Auxiliary
Trigger Input 3

Notes: No notes
Desc:PORTBPosition7|LP1 Data
0 | PWMO Channel A High Side |
SMCO Data 15 | TIMERO Timer 3
Notes: No notes
Desc:PORTBPosition8|LP1 Data
1 | PWMO Channel A Low Side |
SMCO Data 14 | TIMERO Timer 4
Notes: No notes

Rev.0
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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
PE_12 InOut A PullDown none none VDD_EXT Desc: PORTE Position 12 | EPPIO
Data 0 | SMCO Data 0| SPI1 Slave
Select Output 4 | SPI2 Ready
Notes: No notes
PE_13 InOut A PullDown none none VDD_EXT Desc: PORTE Position 13 | EPPIO
Data 20 | SMCO Memory Select 1
| SP11 Clock
Notes: No notes
PE_14 InOut A PullDown none none VDD_EXT Desc: PORTE Position 14 | EPPIO
Data 21| SMCO Byte Enable 0 |
SPI1 Master In, Slave Out
Notes: No notes
PE_15 InOut A PullDown none none VDD_EXT Desc: PORTE Position 15 | EPPIO
Data 22 | SMCO Byte Enable 1 |
SPI1 Master Out, Slave In
Notes: No notes
PF_00 InOut A PullDown none none VDD_EXT Desc: PORTF Position 0 | SPI1
Slave Select Output 6 | TIMERO
Timer 6
Notes: No notes
PF_01 InOut A PullDown none none VDD_EXT Desc: PORTF Position 1| SPI1
Slave Select Output 7 | TIMERO
Timer 7
Notes: No notes
PF_02 InOut A PullDown/ none none VDD_EXT Desc: PORTF Position 2 | HADCO
Programmable End of Conversion / Serial Data
PullUp Out | MSIO Data 0
Notes: No notes
PF_03 InOut A PullDown/ none none VDD_EXT Desc: PORTF Position 3 | HADCO
Programmable Controls to external multiplexer
PullUp | MSI0 Data 1
Notes: No notes
PF_04 InOut A PullDown/ none none VDD_EXT Desc: PORTF Position 4 | HADCO
Programmable Controls to external multiplexer
PullUp | MSIO Data 2
Notes: No notes
PF_05 InOut A PullDown/ none none VDD_EXT Desc: PORTF Position 5 | HADCO
Programmable Controls to external multiplexer
PullUp | MSIO Data 3
Notes: No notes
PF_06 InOut A PullDown/ none none VDD_EXT Desc: PORTF Position 6 | MSIO
Programmable Data 4 | PWM2 Channel A Low
PullUp Side
Notes: No notes
PF_07 InOut A PullDown/ none none VDD_EXT Desc: PORTF Position 7 | MSIO
Programmable Data 5 | PWM2 Channel A High
PullUp Side
Notes: No notes
Rev.0 | Page740f170 | 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

USB_XTAL

VDD_DMC

VDD_EXT

VDD_HADC

VDD_INT

VDD_PCIE

VDD_PCIE_RX

VDD_PCIE_TX

VDD_RTC

VDD_USB

a

NA

NA

NA

NA

NA

NA

NA

NA

NA

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

Desc: USBO/USB1 Crystal
Notes: Services both USBO and
USB1

Desc: DMCVDD

Notes: No notes

Desc: External Voltage Domain
Notes: No notes

Desc: HADC VDD

Notes: No notes

Desc: Internal Voltage Domain
Notes: No notes

Desc: PCIE Supply Voltage
Notes: Connect to GND if not
used'

Desc: PCIE RX Supply Voltage
Notes: Connect to GND if not
used'

Desc: PCIE TX Supply Voltage
Notes: Connect to GND if not
used'

Desc: RTCVDD

Notes: No notes

Desc: USB VDD

Notes: Connect to VDD_EXT
when USB is not used

! Guidance also applies to models that do not feature the associated hardware block. See Table 2 or Table 3 for further information.
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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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Total Internal Power Dissipation
Total power dissipation has two components:
1. Static, including leakage current

2. Dynamic, due to transistor switching characteristics for
each clock domain

Many operating conditions can also affect power dissipation,
including temperature, voltage, operating frequency, and pro-
cessor activity. The following equation describes the internal
current consumption.

Ipp_InT_TOT = IDD_INT STATIC + IDD_INT CCLK_SHARCI_DYN *
Ipp_INT CCLK_SHARC2_DYN + IDD_INT CCLK_A5_DYN+
Ipp_INT_DCLK_DYN + IDD_INT SYSCLK_DYN +
Ipp_INT ScLko_DYN + IDD_INT SCLK1_DYN +
Ipp_INT ocLk_DYN + IDD_INT_AcCCL_DYN +
Ipp_INT_USB_DYN + IDD_INT MLB_DYN +
Ipp_INT_GIGE_DYN + IDD_INT_DMA_DR_DYN +
Ipp_INT_PCIE_DYN

Ipp_INT sTATIC is the sole contributor to the static power dissi-
pation component and is specified as a function of voltage
(Vpp_inT) and junction temperature (Ty) in Table 31.

Table 31. Static Current—Ipp INT sTATIC (MA)

Application Dependent Current

The application dependent currents include the dynamic cur-
rent in the core clock domain of the two SHARC+ cores and the
ARM Cortex-AS5 core, as well as the dynamic current in the
accelerator block.

Dynamic current consumed by the core is subject to an activity
scaling factor (ASF) that represents application code running on
the processor cores (see Table 32 and Table 33). The ASF is
combined with the CCLK frequency and Vpp Nt dependent
dynamic current data in Table 34 and Table 35, respectively, to
calculate this portion of the total dynamic power dissipation
component.

Ipp_INT_ccrk_sHARCI_DYN = Table 34 x ASFsgarc:
Ipp_INT_ccrk_sHARC2_DYN = Table 34 x ASFsgarcs
Ipp INT ccrk_as_pyn = Table 35 x ASFys

Table 32. Activity Scaling Factors for the SHARC+ Corel and
Core2 (ASFSHARCI and ASFSHARCZ)

Voltage (Vpp_in1)

T,(°C) 1.05 1.10 1.15
-40 7 8 10
-20 12 14 17
-10 16 19 23
0 21 25 30
10 28 33 39
25 42 49 58
40 63 73 84
55 92 106 122
70 133 152 175
85 190 216 247
100 269 305 346
105 302 342 387
115 376 425 480
125 466 525 592
133 552 621 700

Ipp_InT Power Vector ASF
IoD-IDLE 0.31
IpD-NOP 0.53
IbD-TYP_3070 0.74
IoD-TYP_5050 0.87
ID-TYP_7030 1.00
IDD-PEAK_100 1.14

Table 33. Activity Scaling Factors for the ARM Cortex-A5
Core (ASFy5)

The other 14 addends in the Ipp_NT TOT equation comprise the
dynamic power dissipation component and fall into four broad
categories: application-dependent currents, clock currents, cur-
rents from high-speed peripheral operation, and data
transmission currents.
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Ipp_InT Power Vector ASF
IDD-IDLE 0.29
IDD-DHRYSTONE 0.73
Ipp-TYP_2575 0.57
IDD-TYP_5050 0.80
Ipp-TYP_7525 1.00
IDD-PEAK_100 1.21
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Asynchronous Read

Table 45 and Figure 12 show asynchronous memory read timing, related to the SMC.

Table 45. Asynchronous Read

Parameter Min Max Unit

Timing Requirements

tSDATARE DATA in Setup Before SMCO_ARE High 5.1 ns

tHDATARE DATA in Hold After SMCO_ARE High 0.7 ns

tDARDYARE SMCO_ARDY Valid After SMCO_ARE Low"" 2 (RAT - 2.5) X tscko— 17.5 ns

Switching Characteristics

tAMSARE ADDR/SMCO_AMSx Assertion Before SMCO_ARE | (PREST + RST + PREAT) X tsciko — 2 ns
Low?

tAOEARE SMCO_AOE Assertion Before SMCO_ARE Low (RST + PREAT) X tsciyo — 2 ns

tHARE Output4 Hold After SMCO_ARE High5 RHT X tsciko —2 ns

twARE SMCO_ARE Active Low Width® RAT X tsciko — 2 ns

tparearDy  SMCO_ARE High Delay After SMCO_ARDY 2.5 X tscLko 3.5 X tsciko + 17.5 ns

Assertion’

'SMCO0_BxCTL.ARDYEN bit = 1.
2RAT value set using the SMC_BxTIM.RAT bits.

3PREST, RST, and PREAT values set using the SMC_BXETIM.PREST bits, SMC_BxTIM.RST bits, and the SMC_BXETIM.PREAT bits.

4 Output signals are SMCO_Ax, SMCO_AMS, SMCO0_AOE, SMCO_ABEx.
SRHT value set using the SMC_BxTIM.RHT bits.
®SMCO_BxCTL.ARDYEN bit = 0.

SWCO_ARE “ foare -
t thare
SMCO0_AMSx USRS - g
SMCO0_Ax ) )
taoEARE

SMC0_AOE

tbarDYARE tbAREARDY | ——>

| —————
SMCO_ARDY

tSDATARE |<—»l<«——» tHDATARE

SMCO_Dx (DATA)

Figure 12. Asynchronous Read
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Asynchronous Flash Read
Table 46 and Figure 13 show asynchronous flash memory read timing, related to the SMC.

Table 46. Asynchronous Flash Read

Parameter Min Max Unit
Switching Characteristics

tAMSADV SMCO_Ax (Address)/SMCO_AMSx Assertion Before SMCO_NORDV Low' | PREST x tsciko - 2 ns
twaDv SMCO_NORDV Active Low Width? RST X tscLko - 2 ns
tDADVARE SMCO_ARE Low Delay From SMCO_NORDV High? PREAT X tsciko — 2 ns
tHARE Output4 Hold After SMCO_ARE High5 RHT X tsciko — 2 ns
twaRe® SMCO_ARE Active Low Width’ RAT X tsciko — 2 ns

IPREST value set using the SMC_BXETIM.PREST bits.
2RST value set using the SMC_BxTIM.RST bits.

3PREAT value set using the SMC_BXETIM.PREAT bits.
“Output signals are SMCO_Ax, SMCO_AMS, SMCO_AOE.
SRHT value set using the SMC_BxTIM.RHT bits.
6SMC0_BxCTL.ARDYEN bit = 0.

7RAT value set using the SMC_BxTIM.RAT bits.

SMCO_Ax
(NOR_AX)

SMCO_AMSX
(NOR_CE)

tamsapv twapv

SMCO_AOE
(NOR_ADV)

tWARE tHARE

v
A

tDADVARE |

SMCO_ARE
(NOR_OE)

SMCO0_Dx X X
(NOR_Dx)

READ LATCHED
DATA

Figure 13. Asynchronous Flash Read

Rev.0 | Page910f170 | October2016




ADSP-SC582/SC83/SCa84/SCa87/SCa89/ADSP-21383/21384/21381

DDR2 SDRAM Clock and Control Cycle Timing
Table 51 and Figure 17 show DDR2 SDRAM clock and control cycle timing, related to the DMC.

Table 51. DDR2 SDRAM Clock and Control Cycle Timing, Vpp_pmcx Nominal 1.8 V!

400 MHz2

Parameter Min Max Unit
Switching Characteristics

tck Clock Cycle Time (CL = 2 Not Supported) 2.5 ns
tCH (abs)’ Minimum Clock Pulse Width 0.44 0.56 tck
teL (abs)’ Maximum Clock Pulse Width 0.44 0.56 tek
tis Control/Address Setup Relative to DMCx_CK Rise 175 ps
tH Control/Address Hold Relative to DMCx_CK Rise 250 ps

ISpecifications apply to both DMC0 and DMCI.

2In order to 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 As per JESD79-2E definition.

- tex »a— tcy oL
DMCx_CK X
DMCx_CK

DMCx_Ax
DMCx CONTROL

NOTE: CONTROL = DMCx_CS0, DMCx_CKE, DMCx_RAS, DMCx_CAS, AND DMCx_WE.
ADDRESS = DMCx_A0-A15 AND DMCx_BA0-BA2.

Figure 17. DDR2 SDRAM Clock and Control Cycle Timing
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DDR2 SDRAM Read Cycle Timing
Table 52 and Figure 18 show DDR2 SDRAM read cycle timing, related to the DMC.

Table 52. DDR2 SDRAM Read Cycle Timing, Vpp pmcx Nominal 1.8 V!

400 MHZ2

Parameter Min Max Unit
Timing Requirements

tbQsQ DMCx_DQS to DMCx_DQ Skew for DMCx_DQS and Associated 0.2 ns

DMCx_DQxx Signals

tQH DMCx_DQxx, DMCx_DQS Output Hold Time From DMCx_DQS 0.9 ns
tRPRE Read Preamble 0.9 tek
tRPST Read Postamble 04 tek

!'Specifications apply to both DMCO0 and DMCI.
2In order to 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).

DMCx CKx
DMCx_CKx

DMCx_Ax
DMCx CONTROL

trPRE

DMCx_LDQS/DMCx_UDQS
DMCx_LDQS/DMCx_UDQS

ton - > ton
DMCx_DQxx ’ 4

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

Figure 18. DDR2 SDRAM Controller Input AC Timing
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DDR3 SDRAM Clock and Control Cycle Timing
Table 57 and Figure 23 show mobile DDR3 SDRAM clock and control cycle timing, related to the DMC.

Table 57. DDR3 SDRAM Clock and Control Cycle Timing VDD_DMCx Nominal 1.5 V'

450 MHz2

Parameter Min Max Unit
Timing Requirements

tck Clock Cycle Time (CL = 2 Not Supported) 2.22 ns
tcH(abs)’ Minimum Clock Pulse Width 0.43 0.57 tek
tCLabs)’ Maximum Clock Pulse Width 0.43 0.57 tek
tis Control/Address Setup Relative to DMCx_CK Rise 0.2 ns
tH Control/Address Hold Relative to DMCx_CK Rise 0.275 ns

ISpecifications apply to both DMC0 and DMCI.

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

3 As per JESD79-3F definition.

- tex »a— tcy oL
DMCx_CK X
DMCx_CK

DMCx_Ax
DMCx CONTROL

NOTE: CONTROL = DMCx_CS0, DMCx_CKE, DMCx_RAS, DMCx_CAS, AND DMCx_WE.
ADDRESS = DMCx_A0-A15 AND DMCx_BA0-BA2.

Figure 23. DDR3 SDRAM Clock and Control Cycle Timing
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DATA RECEIVE—INTERNAL CLOCK DATA RECEIVE—EXTERNAL CLOCK
DRIVE EDGE SAMPLE EDGE DRIVE EDGE SAMPLE EDGE
- tscLkw - - tscLkw =
SPTx_A/BCLK SPTx_A/BCLK
(SPORT CLOCK) (SPORT CLOCK)
le— tpFs — tprse

thorsi tsps) —»| tuesi thorse tsrse —»] turse
SPTx_A/BFS SPTx_A/BFS
(FRAME SYNC) (FRAME SYNC)
tspri —>| tupr tspre —> tupre
SPTx_A/BDx SPTx_A/BDx
(DATA CHANNEL A/B) (DATA CHANNEL A/B)

DATA TRANSMIT—INTERNAL CLOCK DATA TRANSMIT—EXTERNAL CLOCK
DRIVE EDGE SAMPLE EDGE DRIVE EDGE SAMPLE EDGE
< tscLkw > - tscLkw >
SPTx_A/BCLK SPTx_A/BCLK
(SPORT CLOCK) (SPORT CLOCK)
e— tprs| —» <e— tprsE —»|
thors| [<e—> la—tsps) — thrsi tHoFsE [+—> la— tspsg —»| turse
SPTx_A/BFS SPTx_A/BFS
(FRAME SYNC) (FRAME SYNC)
- > topT| - > tppTE
tupTl [—> thpTE [¢—
SPTx_A/BDx SPTx_A/BDx
(DATA CHANNEL A/B) (DATA CHANNEL A/B)

Figure 37. Serial Ports
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Pulse Width Modulator (PWM) Timing

Table 83 and Figure 55 describe timing, related to the PWM.

Table 83. PWM Timing1

Parameter Min Max Unit
Timing Requirement

tgs External Sync Pulse Width 2 X tsciko ns
Switching Characteristics

tpobis Output Inactive (off) After Trip Input? 15 ns
tpoE Output Delay After External Sync? 3 2 X tsciko + 5.5 5 X tscLko + 14 ns

! All specifications apply to all three PWMs.

ZpWM outputs are PWMx_AH, PWMx_AL, PWMx_BH, PWMx_BL, PWMx_CH, and PWMx_CL.
3When the external sync signal is synchronous to the peripheral clock, it takes fewer clock cycles for the output to appear compared to when the external sync signal is

asynchronous to the peripheral clock.

)

PWMx_SYNC

(AS INPUT) /

9

(4

< — tDCE > 9

14 «
OUTPUT *

7 s

0 b)) tDODIS

PWNIX_TRIP N N

Figure 55. PWM Timing
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S/PDIF Transmitter Input Data Timing

The timing requirements for the S/PDIF transmitter are given in Table 96. Input signals are routed to the DAIx_PINXx pins using the SRU.
Therefore, the timing specifications provided below are valid at the DAIx_PINx pins.

Table 96. S/PDIF Transmitter Input Data Timing

Parameter Min Max Unit
Timing Requirements

tsisrs! Frame Sync Setup Before Serial Clock Rising Edge 3 ns
tsiHEs' Frame Sync Hold After Serial Clock Rising Edge 3 ns
tsisp! Data Setup Before Serial Clock Rising Edge 3 ns
tsiHp! Data Hold After Serial Clock Rising Edge 3 ns
TSITXCLKW Transmit Clock Width 9 ns
tSITXCLK Transmit Clock Period 20 ns
tsiscLKw Clock Width 36 ns
tsiSCLK Clock Period 80 ns

!'The serial clock, data, and frame sync signals can come from any of the DAI pins. The serial clock and frame sync signals can also come via PCG or SPORTs. The input of the
PCG can be either CLKIN or any of the DAI pins.

SAMPLE EDGE

tsitxcLk
DAIx_PIN20-1
(TXCLK)
- tsiscLk
-~ tgsckw ——————»
DAIx_PIN20-1
(SCLK)

Y
A
'

tsisrs - > tsinrs
DAIx_PIN20-1
(FS)
tsisp >l > tsiHp
DAIx_PIN20-1
(SDATA)

Figure 67. S/PDIF Transmitter Input Timing

Oversampling Clock (TxCLK) Switching Characteristics

The S/PDIF transmitter requires an oversampling clock input. This high frequency clock (TxCLK) input is divided down to generate the
internal biphase clock.

Table 97. Oversampling Clock (TxCLK) Switching Characteristics

Parameter Max Unit
Switching Characteristics

frxcLk 384 Frequency for TXCLK = 384 x Frame Sync Oversampling ratio x frame sync < 1/tstxcLk MHz
frxcLk_256 Frequency for TXCLK = 256 x Frame Sync 49.2 MHz
frs Frame Rate (FS) 192.0 kHz
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ADSP-SC58x/ADSP-2158x 529-BALL BGA BALL ASSIGNMENTS

The ADSP-SC58x/ADSP-2158x 529-Ball BGA Ball Assignments
(Alphabetical by Pin Name) table lists the 529-ball BGA package
by pin name.

The ADSP-SC58x/ADSP-2158x 529-Ball BGA Ball Assignments
(Numerical by Ball Number) table lists the 529-ball BGA pack-
age by ball number.

ADSP-SC58x/ADSP-2158x 529-BALL BGA BALL ASSIGNMENTS (NUMERICAL BY BALL NUMBER)

BallNo. Pin Name BallNo. Pin Name BallNo. Pin Name BallNo. Pin Name
AO1 GND B19 DMC1_DQ11 D14 DMC1_BA2 FO9 GND
A02 DMC0_UDQS B20 DMC1_DQ12 D15 DMC1_CAS F10 VDD_INT
AO3 DMCO0_CK B21 DMC1_DQ14 D16 DMC1_RAS F11 VDD_INT
A04 DMCO_CK B22 PD_00 D17 DMC1_A09 F12 VDD_INT
AO5 DMC0_DQ09 B23 PD_04 D18 DMC1_A15 F13 VDD_INT
AO6 DMCO_LDQS Co1 DMCO0_DQ14 D19 DMC1_A10 F14 VDD_INT
A07 DMCO0_LDQS C02 DMC0_DQ13 D20 DMC1_A11 F15 VDD_INT
A08 DMCO0_DQO05 Co3 DMCO0_CS0 D21 PC_14 F16 GND
A09 DMC0_DQO03 Co4 DMCO_CKE D22 PD_10 F17 VDD_INT
A10 DMCO_DQO1 Co5 DMCO_LDM D23 PD_09 F18 VDD_INT
A1 DMC1_DQO03 Co6 DMC1_RESET EO1 DMCO_A04 F19 VDD_INT
A12 DMC1_DQ00 co7 DMC1_A03 E02 DMCO_RAS F20 PE_06
A13 DMC1_LDQS cos DMC1_A00 E03 DMCO_BA1 F21 PD_02
A4 DMC1_LDQS C09 DMC1_A01 E04 DMCO_WE F22 PD_13
A15 DMC1_VREF C10 DMC1_A04 EO5 DMCO_RZQ F23 PD_12
A16 DMC1_CK cn DMC1_A06 E06 GND GO1 DMCO_A13
A7 DMC1_CK C12 DMC1_BA1 E07 GND G02 DMCO_A09
A18 DMC1_DQ09 C13 DMC1_ODT E08 GND GO3 DMCO_A03
A19 DMC1_UDQS C14 DMCT_CS0 E09 GND G04 DMCO_A11
A20 DMC1_UDQS C15 DMC1_LDM E10 VDD_INT GO5 VDD_INT
A21 DMC1_DQ13 C16 DMC1_UDM E11 VDD_INT G06 VDD_DMC
A22 DMC1_DQ15 c17 DMC1_A14 E12 VDD_INT G07 VDD_DMC
A23 GND C18 DMC1_A12 E13 VDD_INT G08 VDD_DMC
BO1 DMCO0_UDQS C19 DMC1_A13 E14 VDD_INT G09 VDD_DMC
BO2 DMCO0_DQ12 C20 PC_13 E15 VDD_INT G10 VDD_DMC
BO3 DMCO0_DQ11 C21 PD_01 E16 VDD_INT G11 VDD_DMC
BO4 DMCO0_DQ10 Cc22 PD_06 E17 VDD_INT G12 VDD_DMC
BO5 DMC0_DQO08 C23 PD_05 E18 VDD_INT G13 VDD_DMC
BO6 DMCO_DQO6 DO1 DMCO_VREF E19 DMC1_RZQ Gl14 VDD_DMC
BO7 DMC0_DQ07 D02 DMC0_DQ15 E20 PC_15 G15 VDD_DMC
BOS DMC0_DQ04 D03 DMCO_BAO E21 PD_08 G16 VDD_DMC
B09 DMCO0_DQ02 D04 DMCO_BA2 E22 PD_14 G17 VDD_DMC
B10 DMC0_DQO00 D05 DMCO_ODT E23 PD_11 G18 VDD_DMC
B11 DMC1_DQOT1 D06 DMCO_UDM FO1 DMCO_AO1 G19 VDD_INT
B12 DMC1_DQo02 D07 DMC1_A05 F02 DMCO_A06 G20 PE_04
B13 DMC1_DQo4 D08 DMCT_WE Fo3 DMCO_CAS G21 PE_13
B14 DMC1_DQO05 D09 DMC1_A07 Fo4 DMCO_A02 G22 PE_01
B15 DMC1_DQo6 D10 DMC1_A02 FO5 DMCO_A07 G23 PE_00
B16 DMC1_DQo07 D11 DMC1_BAO Fo6 GND HO1 DMCO_A14
B17 DMC1_DQo8 D12 DMC1_A08 Fo7 VDD_INT HO2 DMCO_A12
B18 DMC1_DQ10 D13 DMC1_CKE Fo8 VDD_INT HO3 DMCO_A05
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CONFIGURATION OF THE 529-BALL CSP_BGA
Figure 99 shows an overview of signal placement on the 529-ball CSP_BGA.

TOP VIEW
A1BALL
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Figure 99. 529-Ball CSP_BGA Configuration
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