EXFL

Analog Devices Inc. - ADSP-21479KSWZ-1A Datasheet

Details

Product Status

Type

Interface

Clock Rate

Non-Volatile Memory
On-Chip RAM

Voltage - 1/O

Voltage - Core
Operating Temperature
Mounting Type
Package / Case
Supplier Device Package

Purchase URL

Email: info@E-XFL.COM

Welcome to E-XFL.COM

Understanding Embedded - DSP (Digital
Signal Processors)

Embedded - DSP (Digital Signal Processors) are specialized
microprocessors designed to perform complex
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buses and on-chip instruction cache, the processor can simulta-
neously fetch four operands (two over each data bus) and one
instruction (from the cache), all in a single cycle.
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Figure 2. SHARC Core Block Diagram

Instruction Cache

The processor includes an on-chip instruction cache that
enables three-bus operation for fetching an instruction and four
data values. The cache is selective—only the instructions whose
fetches conflict with PM bus data accesses are cached. This
cache allows full speed execution of core looped operations such
as digital filter multiply-accumulates, and FFT butterfly
processing.

Data Address Generators with Zero-Overhead Hardware
Circular Buffer Support

The processor’s two data address generators (DAGs) are used
for indirect addressing and implementing circular data buffers
in hardware. Circular buffers allow efficient programming of
delay lines and other data structures required in digital signal
processing, and are commonly used in digital filters and Fourier
transforms. The two DAGs of the processors contain sufficient
registers to allow the creation of up to 32 circular buffers (16
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primary register sets, 16 secondary). The DAGs automatically
handle address pointer wraparound, reduce overhead, increase
performance, and simplify implementation. Circular buffers can
start and end at any memory location.

Flexible Instruction Set

The 48-bit instruction word accommodates a variety of parallel
operations, for concise programming. For example, the
processors can conditionally execute a multiply, an add, and a
subtract in both processing elements while branching and fetch-
ing up to four 32-bit values from memory—all in a single
instruction.

Variable Instruction Set Architecture (VISA)

In addition to supporting the standard 48-bit instructions from
previous SHARC processors, the processors support new
instructions of 16 and 32 bits. This feature, called Variable
Instruction Set Architecture (VISA), drops redundant/unused
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PIN FUNCTION DESCRIPTIONS

Table 11. Pin Descriptions

Name

Type

State During/
After Reset

Description

ADDRy_

DATA;5_o

AMI_ACK

AMI_RD

AMI_WR

I/0/T (ipu)

I/0/T (ipu)

I (ipu)

O/T (ipu)

O/T (ipu)

O/T (ipu)

High-Z/driven
low (boot)

High-Z

High-Z

High-Z

High-Z

External Address. The processor outputs addresses for external memory and
peripherals on these pins. The ADDR pins can be multiplexed to support the
external memory interface address, FLAGS15-8 (I/0) and PWM (O). After reset, all
ADDR pins are in EMIF mode, and FLAG(0-3) pins are in FLAGS mode (default).
When configured inthe IDP_PDAP_CTL register, IDP channel 0 scans the ADDR;_4
pins for parallel input data.

External Data. The data pins can be multiplexed to support the external memory
interface data (I/0) and FLAGS,_, (I/O).

Memory Acknowledge. External devices can deassert AMI_ACK (low) to add wait
states to an external memory access. AMI_ACK is used by I/O devices, memory
controllers, or other peripherals to hold off completion of an external memory
access.

Memory Select Lines 0-1. These lines are asserted (low) as chip selects for the
corresponding banks of external memory. The MS, 4 lines are decoded memory
address lines that change at the same time as the other address lines. When no
external memory access is occurring the MS; , lines are inactive; they are active
however when a conditional memory access instruction is executed, when the

condition evaluates as true.

The MST pin can be used in EPORT/FLASH boot mode. For more information on
processor booting, see the ADSP-214xx SHARC Processor Hardware Reference.

AMI Port Read Enable. AMI_RD is asserted whenever the processor reads a word
from external memory.

AMI Port Write Enable. AMI_WR s asserted when the processor writes a word to
external memory.

FLAGO/IRQO
FLAG1/IRQ1
FLAG2/IRQ2/MS2

FLAG3/TMREXP/MS3

1/0 (ipu)
170 (ipu)
1/0 (ipu)

170 (ipu)

FLAG[O] INPUT
FLAG[1] INPUT
FLAG[2] INPUT

FLAG[3] INPUT

FLAGO/Interrupt RequestO.
FLAG1/Interrupt Request1.

FLAG2/Interrupt Request2/Memory Select2. This pin is multiplexed with MS2
in the 196-ball BGA package only.

FLAG3/Timer Expired/Memory Select3. This pin is multiplexed with MS3 in the
196-ball BGA package only.

The following symbols appear in the Type column of Table 11: A = asynchronous, | = input, O = output, S = synchronous, A/D = active drive,
0/D = open drain, and T = three-state, ipd = internal pull-down resistor, ipu = internal pull-up resistor.

The internal pull-up (ipu) and internal pull-down (ipd) resistors are designed to hold the internal path from the pins at the expected logic
levels. To pull-up or pull-down the external pads to the expected logic levels, use external resistors. Internal pull-up/pull-down resistors
cannot be enabled/disabled and the value of these resistors cannot be programmed. The range of an ipu resistor can be 26 kQ to 63 kQ. The
range of an ipd resistor can be 31 kQ to 85 kQ). The three-state voltage of ipu pads will not reach to full the Vpp gy level; at typical conditions
the voltage is in the range of 2.3 Vto 2.7 V.
In this table, all pins are LVTTL compliant with the exception of the thermal diode, shift register, and real-time clock (RTC) pins.

Not all pins are available in the 88-lead LFCSP_VQ and 100-lead LQFP package. For more information, see Table 2 on Page 3 and Table 62 on

Page 70.
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Table 11. Pin Descriptions (Continued)

State During/

Name Type After Reset Description

THD_P | Thermal Diode Anode. When not used, this pin can be left floating.

THD_M (0] Thermal Diode Cathode. When not used, this pin can be left floating.

MLBCLK I Media Local Bus Clock. This clock is generated by the MLB controller that is
synchronized to the MOST network and provides the timing for the entire MLB
interface at 49.152 MHz at FS = 48 kHz. When the MLB controller is not used, this
pin should be grounded.

MLBDAT I/0/Tin 3 pin High-Z Media Local Bus Data. The MLBDAT lineis driven by the transmitting MLB device

mode. and is received by all other MLB devices including the MLB controller. The
l'in 5 pin mode. MLBDAT line carries the actual data. In 5-pin MLB mode, this pin is an input only.
When the MLB controller is not used, this pin should be grounded.
MLBSIG I/0/T in 3 pin High-Z Media Local Bus Signal. This is a multiplexed signal which carries the
mode. Channel/Address generated by the MLB Controller, as well as the Command and
l'in 5 pin mode RxStatus bytes from MLB devices. In 5-pin mode, this pin is input only. When the
MLB controller is not used, this pin should be grounded.

MLBDO o/T High-Z Media Local Bus Data Output (in 5 Pin Mode). This pin is used only in 5-pin MLB
mode and serves as the output data pin. When the MLB controller is not used, this
pin should be grounded.

MLBSO o/T High-Z Media Local Bus Signal Output (in 5 Pin Mode). This pin is used only in 5-pin
MLB mode and serves as the output signal pin. When the MLB controller is not
used, this pin should be grounded.

SR_SCLK I (ipu) Shift Register Serial Clock. (Active high, rising edge sensitive)

SR_CLR I (ipu) Shift Register Reset. (Active low)

SR_SDI I (ipu) Shift Register Serial Data Input.

SR_SDO O (ipu) Driven Low Shift Register Serial Data Output.

SR_LAT I (ipu) Shift Register Latch Clock Input. (Active high, rising edge sensitive)

SR_LDOy; O/T (ipu) High-Z Shift Register Parallel Data Output.

RTXI | RTC Crystal Input. If RTC is not used, then this pin can be NC (no connect) or
grounded and the RTC_PDN and RTC_BUSDIS bits of the RTC_INIT register must
be setto 1.

RTXO (6] RTC Crystal Output. If RTCis not used, then this pin needs to be NC (No Connect).

RTCLKOUT O (ipd) RTC Clock Output. For calibration purposes. The clock runs at 1 Hz. If RTC is not

used, then this pin needs to be NC (No Connect).

The following symbols appear in the Type column of Table 11: A = asynchronous, I = input, O = output, S = synchronous, A/D = active drive,
0O/D = open drain, and T = three-state, ipd = internal pull-down resistor, ipu = internal pull-up resistor.

The internal pull-up (ipu) and internal pull-down (ipd) resistors are designed to hold the internal path from the pins at the expected logic
levels. To pull-up or pull-down the external pads to the expected logic levels, use external resistors. Internal pull-up/pull-down resistors
cannot be enabled/disabled and the value of these resistors cannot be programmed. The range of an ipu resistor can be 26 kQ to 63 kQ. The
range of an ipd resistor can be 31 kQ to 85 kQ). The three-state voltage of ipu pads will not reach to full the Vpp gy level; at typical conditions
the voltage is in the range of 2.3 Vto 2.7 V.
In this table, all pins are LVTTL compliant with the exception of the thermal diode, shift register, and real-time clock (RTC) pins.

Not all pins are available in the 88-lead LFCSP_VQ and 100-lead LQFP package. For more information, see Table 2 on Page 3 and Table 62 on

Page 70.

Rev.D

| Page18of76 | April2017



http://www.analog.com/ADSP-21479?src=ADSP-21477_21478_21479.pdf
http://www.analog.com/ADSP-21477?src=ADSP-21477_21478_21479.pdf
http://www.analog.com/ADSP-21478?src=ADSP-21477_21478_21479.pdf

ADSP-21471/ADSP-21478/ADSP-21419

Table 12. Pin List, Power and Ground

Name Type Description

Voo Nt P Internal Power Supply.

Voo_ext P 1/0 Power Supply.

Vbo_gTc P Real-Time Clock Power Supply. When RTC is not used, this pin should be connected to Vpp gxr.
GND' G Ground.

Voo_tHD P Thermal Diode Power Supply. When not used, this pin can be left floating.

! The exposed pad is required to be electrically and thermally connected to GND. Implement this by soldering the exposed pad to a GND PCB land that is the same size as the
exposed pad. The GND PCB land should be robustly connected to the GND plane in the PCB for best electrical and thermal performance. See also 88-LFCSP_VQ Lead
Assignment and 100-LQFP_EP Lead Assignment.
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Total Power Dissipation

The information in this section should be augmented with
Estimating Power for ADSP-214xx SHARC Processors (EE-348).

Table 13. Activity Scaling Factors (ASF)'

Total power dissipation has two components: Activity Scaling Factor (ASF)

1. Internal power consumption is additionally comprised of Idle 0.31
two components: Low 0.53
« Static current due to leakage. Table 14 shows the static Medium Low 0.62
current consumption (Ipp it sratic) s @ function of Medium High 0.78
junction temperature (T}) and core voltage (Vpp ). Peak-Typical (50:50)2 0.85
Dynamic current (Ipp vt pynamic)> due to transistor Peak-Typical (60:40)? 0.93
switching characteristics and activity level of the pro- Peak-Typical (70:30)? 1.00
cessor. The activity level is reflected by the Activity High Typical 1.18
Scaling Factor (ASF), which represents the activity High 128

level of the application code running on the processor 9 '
core and having various levels of peripheral and exter- Peak 1.34

!'See Estimating Power for ADSP-214xx SHARC Processors (EE-348) for more
information on the explanation of the power vectors specific to the ASF table.

%Ratio of continuous instruction loop (core) to SDRAM control code reads and
writes.

nal port activity (Table 13). Dynamic current
consumption is calculated by selecting the ASF that
corresponds most closely with the user application
and then multiplying that with the dynamic current
consumption (Table 15).

2. External power consumption is due to the switching activ-
ity of the external pins.

Table 14. Static Current—Ipp N7 sTATIC (mA)*

Voltage (Vpp n7)

T,(°C) 1.05V 1.10V 115V 1.20V 1.25V 1.30V 1.35V
-45 <0.1 <0.1 0.4 0.8 1.3 2.1 3.3
-35 <0.1 <0.1 0.4 0.7 1.1 1.7 29
-25 <0.1 0.2 0.4 0.8 1.2 1.7 29
-15 <0.1 0.4 0.6 1.0 1.4 1.9 3.2
-5 0.2 0.6 0.9 1.3 1.8 2.3 3.7
45 0.5 0.9 1.3 1.8 23 3.0 4.4
415 0.8 1.4 1.8 2.3 3.0 3.7 5.1
+25 1.3 1.9 25 3.1 3.9 4.7 6.2
435 2.0 2.8 34 4.2 5.1 6.0 8.0
+45 3.0 3.9 4.7 5.7 6.7 7.8 10.1
455 43 5.4 6.3 7.6 8.8 10.3 12.9
465 6.0 7.3 8.6 10.1 11.7 13.5 16.4
+75 8.3 9.9 11.5 13.3 15.3 17.4 21.2
485 11.2 13.2 15.3 17.5 19.9 226 27.1
495 15.2 17.6 20.1 229 26.1 29.4 34.6
+100 17.4 20.2 229 25.9 29.4 33.0 39.2
+105 20.0 23.0 26.1 29.5 33.4 N/A N/A
+115 26.3 30.0 33.9 38.2 429 N/A N/A
+125 34.4 38.9 436 48.8 54.8 N/A N/A

! Valid temperature and voltage ranges are model-specific. See Operating Conditions.
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Figure 5. Core Clock and System Clock Relationship to CLKIN
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Pin to Pin Direct Routing (DAl and DPI)

For direct pin connections only (for example, DAI_PB01_I to
DAI_PB02_0O).

Table 28. DAI/DPI Pin to Pin Routing

Parameter Min Max Unit
Timing Requirement
torio Delay DAI/DPI Pin Input Valid to DAI/DPI Output Valid 1.5 10 ns

DAI_Pn
DPI_Pn

torio

DAI_Pm
DPI_Pm

Figure 16. DAI Pin to Pin Direct Routing
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Precision Clock Generator (Direct Pin Routing)

This timing is only valid when the SRU is configured such that
the precision clock generator (PCG) takes its inputs directly
from the DAI pins (via pin buffers) and sends its outputs

directly to the DAI pins. For the other cases, where the PCG’s

Table 29. Precision Clock Generator (Direct Pin Routing)

inputs and outputs are not directly routed to/from DAI pins (via
pin buffers) there is no timing data available. All timing param-
eters and switching characteristics apply to external DAI pins

(DAIL_PO1 - DAL P20).

88-Lead LFCSP Package

All Other Packages

Parameter Min Max Min Max Unit

Timing Requirements

trcaip Input Clock Period tpak X 4 tpek X 4 ns

tstRiG PCG Trigger Setup Before 4.5 4.5 ns
Falling Edge of PCG Input Clock

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

Switching Characteristics

torcco  PCG Output Clock and Frame 2 X tpcik 12.5
Sync Active Edge Delay After |2.5 2.5 ns
PCG Input Clock

torrcck PCG Output Clock Delay After | 2.5 + (2.5 X tpegp) 2 X tpck+ (2.5 X tpegp)| 2.5 + (2.5 X tpegp) 12,5+ (2.5 X tpcgp) | NS
PCG Trigger

torrers  PCG Frame Sync Delay After |25+ ((25+D—-PH) x 2 Xtpqx+ ((25+D-[25+((25+D-PH)x 12.5+((2.5+D-PH)|ns
PCG Trigger tecaip) PH) X tpcaip) tecaip) X tpcaip)

trccow'  Output Clock Period 2 X tpegp — 1 2 X tpegp — 1 ns

D = FSxDIV, PH = FSxPHASE. For more information, see the ADSP-214xx SHARC Processor Hardware Reference, “Precision Clock Generators”

chapter.

! Normal mode of operation.

DAI_Pn
DPI_Pn
PCG_TRIGx_|

DAI_Pm
DPI_Pm
PCG_EXTx_|
(CLKIN)

DAI_Py
DPI_Py
PCK_CLKx_O

AVAVAY

tstric <> thriG

)
«

J)

«

torcaio

DAI_Pz
DPI_Pz
PCG_FSx_O

)
«

torrIGCLK

)
«

|<«—— toTRIGFS

topcaio

tecaip

teccow

Figure 17. Precision Clock Generator (Direct Pin Routing)
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SDRAM Interface Timing

Table 31. SDRAM Interface Timing

133 MHz 150 MHz
Parameter Min Max Min Max Unit
Timing Requirements
tsspaT DATA Setup Before SDCLK 0.7 0.7 ns
thspar DATA Hold After SDCLK 1.66 1.5 ns
Switching Characteristics
tspeik! SDCLK Period 7.5 6.66 ns
tspcikH SDCLK Width High 25 22 ns
o— SDCLK Width Low 2.5 22 ns
tocap’ Command, ADDR, Data Delay After SDCLK 5 475 ns
tucap’ Command, ADDR, Data Hold After SDCLK 1 1 ns
tospar Data Disable After SDCLK 6.2 5.3 ns
tensDAT Data Enable After SDCLK 0.3 0.3 ns

! Systems should use the SDRAM model with a speed grade higher than the desired SDRAM controller speed. For example, to run the SDRAM controller at 133 MHz the

SDRAM model with a speed grade of 143 MHz or above should be used. See Engineer-to-Engineer Note “Interfacing SDRAM memory to SHARC processors (EE-286)” for
more information on hardware design guidelines for the SDRAM interface.
2Command pins include: SDCAS, SDRAS, SDWE, MSx, SDA10, SDQM, SDCKE.

t.
tspeik SDCLKH
speLK _/_\_ _\_
tsspat <»| tHSDAT tspoLkL
DATA (IN)
tocap ot
DSDAT
tenspaT [ thcan o
DATA (OUT) I
tocap [e— thcan
COMMAND/ADDR
(ouT)

Figure 19. SDRAM Interface Timing
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Figure 20. AMI Read
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Figure 21. AMI Write
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Serial Ports

In slave transmitter mode and master receiver mode, the maxi-
mum serial port frequency is fpci/8. In master transmitter
mode and slave receiver mode, the maximum serial port clock
frequency is fpcr /4.

To determine whether communication is possible between two
devices at clock speed, n, the following specifications must be
confirmed: 1) frame sync delay and frame sync setup and hold,
2) data delay and data setup and hold, and 3) SCLK width.

Table 34. Serial Ports—External Clock

Serial port signals (SCLK, FS, Data Channel A, Data Channel B)
are routed to the DAI_P20-1 pins using the SRU. Therefore, the
timing specifications provided below are valid at the

DAI_P20-1 pins.

88-Lead LFCSP Package All Other Packages
Parameter Min Max Min Max Unit
Timing Requirements
topee! Frame Sync Setup Before SCLK
(Externally Generated Frame Sync in Either Transmit or 4 25 ns
Receive Mode)
turse  Frame Sync Hold After SCLK
(Externally Generated Frame Sync in Either Transmit or 4 25 ns
Receive Mode)
toore'  Receive Data Setup Before Receive SCLK 4 2.5 ns
tuore'  Receive Data Hold After SCLK 4 2.5 ns
tsccw  SCLK Width (tpakX4)+2-1.5 (tpakX4)+2-1.5 ns
tscik SCLK Period tpak X 4 toak X 4 ns
Switching Characteristics
torse2  Frame Sync Delay After SCLK
(Internally Generated Frame Sync in Either Transmit or 15 15 ns
Receive Mode)
thorse2  Frame Sync Hold After SCLK
(Internally Generated Frame Sync in Either Transmit or 2 2 ns
Receive Mode)
toore?  Transmit Data Delay After Transmit SCLK 15 15 ns
tyore2  Transmit Data Hold After Transmit SCLK 2 2 ns

! Referenced to sample edge.
? Referenced to drive edge.
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DATA RECEIVE—INTERNAL CLOCK

DATA RECEIVE—EXTERNAL CLOCK

tscLkw

SAMPLE EDGE

tscLkw

SAMPLE EDGE

tsrse —»] turse
tSDRE —»A—%%EX:

DATA TRANSMIT—EXTERNAL CLOCK

|a— tspsE —»

topTE

DRIVE EDGE SAMPLE EDGE DRIVE EDGE
- tscLkw > -
DAI_P20-1 DAI_P20-1
(SCLK) (SCLK)
le— tpEsiR le— tprse
thorsir tsesi —>| tues) thorse
DAI_P20-1 DAI_P20-1
(FS) (FS)
tspri —>| tupri
DAI_P20-1 DAI_P20-1
(DATA (DATA
CHANNEL A/B) CHANNEL A/B)
DATA TRANSMIT—INTERNAL CLOCK
DRIVE EDGE SAMPLE EDGE DRIVE EDGE
~ tscLkw = -
DAI_P20-1 DAI_P20-1
(SCLK) (SCLK)
— tpps) —» |<— tprse —»|
thorsi f<—» le— tsps) — turs thorse [e—>
DAI_P20-1 DAI_P20-1
(FS) (FS)
= »{ topTi = =
tupTi [—> thpTE [t—
DAI_P20-1 DAI_P20-1
WNEL. D X:X: NNEL. D
CHANNEL A/B) CHANNEL A/B)
Figure 22. Serial Ports
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Parallel Data Acquisition Port (PDAP)

The timing requirements for the PDAP are provided in
Table 40. PDAP is the parallel mode operation of Channel 0 of

the IDP. For details on the operation of the PDAP, see the

Table 40. Parallel Data Acquisition Port (PDAP)

PDAP chapter of the ADSP-214xx SHARC Processor Hardware
Reference. Note that the 20 bits of external PDAP data can be
provided through the ADDR23-0 pins or over the DAI pins.

88-Lead LFCSP Package

All Other Packages

Parameter Min Max Min Max Unit

Timing Requirements

tepHoLD. PDAP_HOLD Setup Before PDAP_CLK Sample Edge 4 25 ns

thpHoLD PDAP_HOLD Hold After PDAP_CLK Sample Edge 4 2.5 ns

trpsp. PDAP_DAT Setup Before SCLK PDAP_CLK Sample Edge |5 3.85 ns

trpHp' PDAP_DAT Hold After SCLK PDAP_CLK Sample Edge 4 2.5 ns

trocLkw Clock Width (tpaxkX4)+2-3 (tpak X4)+2-3 ns

trpcik Clock Period tpck X 4 tpek X 4 ns

Switching Characteristics

tpoHLDD Delay of PDAP Strobe After Last PDAP_CLK 2 Xtk + 3 2 Xtpek+ 3 ns
Capture Edge for a Word

tppsTre PDAP Strobe Pulse Width 2 X tpak— 1.5 2 Xtpek— 1.5 ns

! Source pins of DATA and control are ADDR23-0 or DAI pins. Source pins for SCLK and FS are: 1) DAI pins, 2) CLKIN through PCG, or 3) DAI pins through PCG.

SAMPLE EDGE

- teocLk _
- teocLkw _
DAI_P20-1
(PDAP_CLK)
o tspHoLD | thpHoLD
DAI_P20-1
(PDAP_HOLD)
_ tppsp < fPoHD
DAI_P20-1/
ADDR23-4
(PDAP_DATA) < > <
tppHLDD tppsTRE
———————————
DAI_P20-1
(PDAP_STROBE) {
Figure 27. PDAP Timing
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Sample Rate Converter—Serial Output Port

For the serial output port, the frame sync is an input, and it
should meet setup and hold times with regard to the serial clock
on the output port. The serial data output has a hold time and

Table 42. ASRC, Serial Output Port

delay specification with regard to serial clock. Note that serial
clock rising edge is the sampling edge and the falling edge is the

drive edge.

88-Lead LFCSP Package All Other Packages
Parameter Min Max Min Max Unit
Timing Requirements
tercses| Frame Sync Setup Before Serial Clock Rising Edge 4 4 ns
torchrs' Frame Sync Hold After Serial Clock Rising Edge 55 5.5 ns
tsrecLkw Clock Width (tpek X 4) +2-1 (tpak x4) +2-1 ns
tspecLk Clock Period tck X 4 tck X 4 ns
Switching Characteristics
tereToD Transmit Data Delay After Serial Clock Falling Edge 2 X tpcik 13 ns
torcToH Transmit Data Hold After Serial Clock Falling Edge 1 1 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. PCG’s input can

be either CLKIN or any of the DAI pins.

SAMPLE EDGE

DAI_P20-1 \«——— tspcocLkw ———»| /

(SCLK)

tsrccLk

tsresrs

tsrcHFs

DAI_P20-1

D@ X

l«—— tsrcTOD
tsrcTDH
DAI_P20-1
(SDATA)

XX

Figure 29. ASRC Serial Output Port Timing
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S/PDIF Transmitter

Serial data input to the S/PDIF transmitter can be formatted as
left-justified, I°S, or right-justified with word widths of 16, 18,
20, or 24 bits. The following sections provide timing for the
transmitter.

S/PDIF Transmitter-Serial Input Waveforms

Figure 31 shows the right-justified mode. 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 delayed the minimum

Table 44. S/PDIF Transmitter Right-Justified Mode

in 24-bit output mode or the maximum in 16-bit output mode
from a frame sync transition, so that when there are 64 serial
clock periods per frame sync period, the LSB of the data is right-
justified to the next frame sync transition.

Figure 32 shows the default I’S-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.

Parameter Nominal Unit
Timing Requirement
trip FS to MSB Delay in Right-Justified Mode
16-Bit Word Mode 16 SCLK
18-Bit Word Mode 14 SCLK
20-Bit Word Mode 12 SCLK
24-Bit Word Mode 8 SCLK
(‘(‘ ()()
DAI_P20-1 LEFT/RIGHT CHANNEL ><
FS ) )]

[{4

¢

AV AVAVAV AR VAVAVAVAVR R VAVAVAVAY

- triD |
DAI_P20-1
s _ K= XX ) X Koo Xse kX2 X )
Figure 31. Right-Justified Mode
Table 45. S/PDIF Transmitter I*S Mode
Parameter Nominal Unit
Timing Requirement
tioso FS to MSB Delay in I2S Mode 1 SCLK

)

DAI_P20-1 >
FS

(4
LEFT/RIGHT CHANNEL

) X
)

¢

DAI_P20-1
SCLK
tizsp
DAI_P20-1
SDATA

Figure 32. PS-Justified Mode

Figure 33 shows 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.
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Universal Asynchronous Receiver-Transmitter
(UART) Ports—Receive and Transmit Timing

For information on the UART port receive and transmit opera-
tions, see the ADSP-214xx SHARC Hardware Reference Manual.

2-Wire Interface (TWI)—Receive and Transmit Timing

For information on the TWI receive and transmit operations,
see the ADSP-214xx SHARC Hardware Reference Manual.

JTAG Test Access Port and Emulation

Table 55. JTAG Test Access Port and Emulation

88-Lead LFCSP Package

All Other Packages

Parameter Min Max Min Max Unit
Timing Requirements

trck TCK Period 20 20 ns
tstap TDI, TMS Setup Before TCK High 5 5 ns
thTap TDI, TMS Hold After TCK High 6 6 ns
tesys' System Inputs Setup Before TCK High 7 7 ns
thsys' System Inputs Hold After TCK High 18 18 ns
trreTw TRST Pulse Width 4 X teg 4 X teg ns
Switching Characteristics

toroo TDO Delay from TCK Low 11.5 10.5 ns
tpsys’ System Outputs Delay After TCK Low tex+2+7 tex+2+7 ns
! System Inputs = DATA15-0, CLK_CFG1-0, RESET, BOOT_CFG1-0, DAI_Px, DPI_Px, FLAG3-0, MLBCLK, MLBDAT, MLBSIG, SR_SCLK, SR_CLR, SR_SDI, and

SR_LAT.

?System Outputs = DAI_Px, DPI_Px, ADDR23-0, AMI_RD, AMI_WR, FLAG3-0, SDRAS, SDCAS, SDWE, SDCKE, SDA10, SDDQM, SDCLK, MLBDAT, MLBSIG, MLBDO,

MLBSO, SR_SDO, SR_LDO, and EMU.

trek >
TCK #\
tstap ——>1+—turap
TMS
TDI
thbtpo |
TDO *
| tssys s thsys -

SYSTEM
INPUTS

tosys

SYSTEM
OUTPUTS

Figure 46. IEEE 1

149.1 JTAG Test Access Port

Rev.D | Page64of76 | April2017



http://www.analog.com/ADSP-21479?src=ADSP-21477_21478_21479.pdf
http://www.analog.com/ADSP-21477?src=ADSP-21477_21478_21479.pdf
http://www.analog.com/ADSP-21478?src=ADSP-21477_21478_21479.pdf




