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PRODUCT APPLICATION RESTRICTION

Not for use in in-vivo applications for body fluid constituent
monitoring, including monitoring one or more of the compo-
nents that form, or may be a part of, or contaminate human
blood or other body fluids, such as, but not limited to, car-
boxyhemoglobin, methemoglobin total hemoglobin, oxygen
saturation, oxygen content, fractional arterial oxygen satura-
tion, bilirubin, glucose, drugs, lipids, water, protein, and pH.
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GENERAL DESCRIPTION

The ADSP-2147x SHARC® processors are members of the
SIMD SHARC family of DSPs that feature Analog Devices’
Super Harvard Architecture. The processors are source code

compatible with the ADSP-2126x, ADSP-2136x, ADSP-2137x,

ADSP-2146x, and ADSP-2116x DSPs as well as with first
generation ADSP-2106x SHARC processors in SISD (single-
instruction, single-data) mode. These processors are 32-bit/
40-bit floating-point processors optimized for high perfor-

mance audio applications with a large on-chip SRAM, multiple
internal buses to eliminate I/O bottlenecks, and an innovative

digital applications interface (DAI).

Table 1 shows performance benchmarks for the ADSP-2147x
processors. Table 2 shows the features of the individual product

offerings.

Table 1. Processor Benchmarks

Speed Speed
Benchmark Algorithm (at300 MHz) (at 200 MHz)
1024 Point Complex FFT 30.59 ps 45.885 us
(Radix 4, with Reversal)
FIR Filter (per Tap)' 1.66 ns 2.49ns
IIR Filter (per Biquad)' 6.65ns 9.975ns
Matrix Multiply (Pipelined)
[3x3]x[3x%x1] 14.99 ns 22.485ns
[4x4]x[4x%x1] 26.66 ns 39.99 ns
Divide (y/x) 11.61ns 17.41 ns
Inverse Square Root 18.08 ns 27.12ns
! Assumes two files in multichannel SIMD mode.
Table 2. ADSP-2147x Family Features
N ) o
N N N
< < <
N N 8
a a a
w w w
[a) [a) [a]
Feature < < <
Frequency 200 MHz Up to 300 MHz
RAM 2M bits 3M bits | 5M bits
ROM N/A 4M bits
4 units (3in 100-lead
Pulse-Width Modulation 3 package)
External Port Interface
(SDRAM, AMI)! No Yes, 16-Bit
Serial Ports 8
Direct DMA from SPORTs
to External Memory No Yes
FIR, lIR, FFT Accelerator Yes
Automotive models
MedialLB Interface No only
Rev.D |
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Table 2. ADSP-2147x Family Features (Continued)

~ ) o
N N N
< < <
N N N
a a a
] ] 7]
[a] [a] o

Feature < < <

Watch Dog Timer? No Yes

Real-Time Clock? 3 No Yes

Shift Register? No Yes

IDP/PDAP Yes

UART 1

DAI (SRU)/DPI (SRU2) 20/14 Pins

S/PDIF Transceiver 1

SPI 2

TWI 1

SRC SNR Performance -128dB

Thermal Diode* Yes

VISA Support Yes

100-Lead 196-Ball CSP_BGA
LQFP 100-Lead LQFP
88-Lead 88-lead LFCSP_VQ

Package' LFCSP_VQ

! The 100-lead and 88-lead packages of the processors do not contain an external

port. The SDRAM controller pins must be disabled when using this package.
For more information, see Pin Function Descriptions.

% Available on the 196-ball CSP_BGA package only.
* Real Time Clock (RTC) is supported only for products with a temperature range

of 0°C to +70°C and not supported for all other temperature grades.

* Available on the 88-lead and 100-lead packages only.

The diagram on Page 1 shows the two clock domains (core and
I/O processor) that make up the ADSP-2147x processors. The
core clock domain contains the following features.

« Two processing elements (PEx, PEy), each of which com-

prises an ALU, multiplier, shifter, and data register file

o Two data address generators (DAG1, DAG2)
A program sequencer with instruction cache

o PM and DM buses capable of supporting 2 x 64-bit data

transfers between memory and the core at every core pro-
cessor cycle

« One periodic interval timer with pinout
o On-chip SRAM (up to 5M bit)

o AJTAG test access port for emulation and boundary scan.

The JTAG provides software debug through user break-
points, which allows flexible exception handling.

April 2017
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bits within the 48-bit instruction to create more efficient and
compact code. The program sequencer supports fetching these
16-bit and 32-bit instructions from both internal and external
SDRAM memory. This support is not extended to the asynchro-
nous memory interface (AMI). Source modules need to be built
using the VISA option, in order to allow code generation tools
to create these more efficient opcodes.

On-Chip Memory

The processors contain varying amounts of internal RAM and
internal ROM which is shown in Table 3 through Table 5. Each
block can be configured for different combinations of code and
data storage. Each memory block supports single-cycle, inde-
pendent accesses by the core processor and I/O processor.

The processor’s SRAM can be configured as a maximum of
160k words of 32-bit data, 320k words of 16-bit data, 106.7k
words of 48-bit instructions (or 40-bit data), or combinations of
different word sizes up to 5M bits. All of the memory can be
accessed as 16-bit, 32-bit, 48-bit, or 64-bit words. A 16-bit

Table 3. ADSP-21477 Internal Memory Space (2M bits)

floating-point storage format is supported that effectively dou-
bles the amount of data that may be stored on-chip. Conversion
between the 32-bit floating-point and 16-bit floating-point
formats is performed in a single instruction. While each mem-
ory block can store combinations of code and data, accesses are
most efficient when one block stores data using the DM bus for
transfers, and the other block stores instructions and data using
the PM bus for transfers.

Using the DM bus and PM buses, with one bus dedicated to a
memory block, assures single-cycle execution with two data
transfers. In this case, the instruction must be available in the
cache.

The memory maps in Table 3 through Table 5 display the inter-
nal memory address space of the processors. The 48-bit space
section describes what this address range looks like to an
instruction that retrieves 48-bit memory. The 32-bit section
describes what this address range looks like to an instruction
that retrieves 32-bit memory.

IOP Registers 0x0000 0000-0x0003 FFFF

Long Word (64 Bits)

Extended Precision Normal or

Instruction Word (48 Bits)

Normal Word (32 Bits)

Short Word (16 Bits)

Block 0 ROM (Reserved)
0x0004 0000-0x0004 7FFF

Block 0 ROM (Reserved)
0x0008 0000-0x0008 AAA9

Block 0 ROM (Reserved)
0x0008 0000-0x0008 FFFF

Block 0 ROM (Reserved)
0x0010 0000-0x0011 FFFF

0x0004 C000-0x0004 FFFF

0x0009 000-0x0009 5554

0x0009 8000—-0x0009 FFFF

Reserved Reserved Reserved Reserved

0x0004 8000-0x0004 8FFF 0x0008 AAAA-0x0008 BFFF 0x0009 0000-0x0009 1FFF 0x0012 0000-0x0012 FFFF
Block 0 SRAM Block 0 SRAM Block 0 SRAM Block 0 SRAM

0x0004 9000-0x0004 BFFF 0x0008 C000-0x0008 FFFF 0x0009 2000-0x0009 7FFF 0x0012 4000-0x0012 FFFF
Reserved Reserved Reserved Reserved

0x0013 0000-0x0013 FFFF

Block 1 ROM (Reserved)
0x0005 0000-0x0005 7FFF

Block 1 ROM (Reserved)
0x000A 0000-0x000A AAA9

Block 1 ROM (Reserved)
0x000A 0000-0x000AFFFF

Block 1 ROM (Reserved)
0x0014 0000-0x0015 FFFF

0x0007 1000-0x0007 FFFF

0x000E 1555-0x000F 5554

0x000E 2000-0x000F FFFF

Reserved Reserved Reserved Reserved

0x0005 8000-0x0005 8FFF 0x000A AAAA-0x000A BFFF 0x000B 0000-0x000B 1FFF 0x0016 0000-0x0016 3FFF
Block 1 SRAM Block 1 SRAM Block 1 SRAM Block 1 SRAM

0x0005 9000-0x0005 BFFF 0x000A CO00-0x000A FFFF 0x000B 2000-0x000B 7FFF 0x0016 4000-0x0016 FFFF
Reserved Reserved Reserved Reserved

0x0005 C000-0x0005 FFFF 0x000B 0000-0x000B 5554 0x000B 8000-0x000B FFFF 0x0017 0000-0x0017 FFFF
Block 2 SRAM Block 2 SRAM Block 2 SRAM Block 2 SRAM

0x0006 0000-0x0006 OFFF 0x000C 0000-0x000C 1554 0x000C 0000-0x000C 1FFF 0x0018 0000-0x0018 3FFF
Reserved Reserved Reserved Reserved

0x0006 1000- 0x0006 FFFF 0x000C 1555-0x000D 5554 0x000C 2000-0x000D FFFF 0x0018 4000-0x001B FFFF
Block 3 SRAM Block 3 SRAM Block 3 SRAM Block 3 SRAM

0x0007 0000-0x0007 OFFF 0x000E 0000-0x000E 1554 0x000E 0000-0x000E 1FFF 0x001C 0000-0x001C 3FFF
Reserved Reserved Reserved Reserved

0x001C 4000-0x001F FFFF

Rev.D | Page6of76 | April2017
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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.

Rev.D
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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.
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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.

Rev.D | Page200f76 | April2017
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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

Rev.D | Page330f76 | April2017
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AMI Write

Use these specifications for asynchronous interfacing to memo-
ries. Note that timing for AMI_ACK, ADDR, DATA, AMI_RD,
AMI_WR, and strobe timing parameters only apply to asyn-
chronous access mode.

Table 33. AMI Write

Parameter Min Max Unit
Timing Requirements

toaak AMI_ACK Delay from Address Selects' 2 tpck — 10.1 +W ns
tpsak AMI_ACK Delay from AMI_WR Low-3 W-7.1 ns
Switching Characteristics

toawn Address Selects to AMI_WR Deasserted? tepok— 44 + W ns
toawL Address Selects to AMI_WR Low? tepcik — 4.5 ns
tww AMI_WR Pulse Width W-13 ns
toowH Data Setup Before AMI_WR High tepak — 4.3+ W ns
towna Address Hold After AMI_WR Deasserted H ns
townp Data Hold After AMI_WR Deasserted H ns
tDATRWH Data Disable After AMI_WR Deasserted* tepck — 1.37 + H tepak + 6.75+ H ns
tuwn AMI_WR High to AMI_WR Low® tepck — 1.5+ H ns
toowr Data Disable Before AMI_RD Low 2 X topak— 7.1 ns
twoe Data Enabled to AMI_WR Low tepcik — 4.5 ns

W = (humber of wait states specified in AMICTLx register) X tspcik
H = (number of hold cycles specified in AMICTLx register) X tspcix

! AMI_ACK delay/setup: System must meet tpsax, OF tpsax, for deassertion of AMI_ACK (low).

?The falling edge of AMI_MSx is referenced.

?Note that timing for AMI_ACK, ADDR, DATA, AMI_RD, AMI_WR, and strobe timing parameters only applies to asynchronous access mode.
“See Test Conditions for calculation of hold times given capacitive and dc loads.

5 For Write to Write: tgperx + H, for both same bank and different bank. For Write to Read: 3 X tspcix + H, for the same bank and different banks.

Rev.D | Page390of76 | April2017
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Figure 21. AMI Write
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Table 35. Serial Ports—Internal Clock

88-Lead LFCSP Package

All Other Packages

Parameter Min Max Min Max Unit

Timing Requirements

tepg' Frame Sync Setup Before SCLK
(Externally Generated Frame Sync in Either Transmit| 13 10.5 ns
or Receive Mode)

turs'  Frame Sync Hold After SCLK
(Externally Generated Frame Sync in Either Transmit| 2.5 2.5 ns
or Receive Mode)

toprl" Receive Data Setup Before SCLK 13 10.5 ns

tuor!  Receive Data Hold After SCLK 2.5 2.5 ns

Switching Characteristics

tors®  Frame Sync Delay After SCLK (Internally Generated 5 5 ns
Frame Sync in Transmit Mode)

tuors®  Frame Sync Hold After SCLK (Internally Generated | -1.0 -1.0 ns
Frame Sync in Transmit Mode)

torg®  Frame Sync Delay After SCLK (Internally Generated 10.7 10.7 ns
Frame Sync in Receive Mode)

thorsir®  Frame Sync Hold After SCLK (Internally Generated | -1.0 -1.0 ns
Frame Sync in Receive Mode)

topr?  Transmit Data Delay After SCLK 4 4 ns

tyor?  Transmit Data Hold After SCLK -1.0 -1.0 ns

tsckuw  Transmit or Receive SCLK Width 2 X tpk— 1.5 2Xtpek+ 1.5 [2Xtpak—1.5 2Xtpck+ 1.5 |[ns

! Referenced to the 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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Table 36. Serial Ports—External Late Frame Sync

88-Lead LFCSP Package All Other Packages
Parameter Min Max Min Max Unit
Switching Characteristics
toDTLESE' Data Delay from Late External Transmit Frame Sync or 2 X tpcik 13.5
External Receive Frame Sync with MCE=1, MFD =0 ns
tDDTENES Data Enable for MCE =1, MFD =0 0.5 0.5 ns

! The tppripse and tpprens parameters apply to left-justified as well as DSP serial mode, and MCE = 1, MFD = 0.

DAI_P20-1
(SCLK)

DAI_P20-1
(FS)

DAI_P20-1
(DATA CHANNEL
A/B)

DAI_P20-1
(SCLK)

DAI_P20-1
(FS)

DAI_P20-1
(DATA CHANNEL
A/B)

EXTERNAL RECEIVE FS WITH MCE =1, MFD =0

DRIVE SAMPLE DRIVE "
149
X X ). : :
«
tursen
- tsksen =
(s
).
«
topTeEN
topTENFS ¢
- HDTE/
).
«
1ST BIT 2ND BIT
)
(¢
topTLFSE
LATE EXTERNAL TRANSMIT FS
DRIVE SAMPLE DRIVE "
149
X X ). : :
«
tursen
= tsksen =
(s
)
(¢
topTEN
topTENFS ¢
- HDTEN
)
(¢
1ST BIT 2ND BIT
)
(¢
topTLFSE
Figure 23. External Late Frame Sync’

! This figure reflects changes made to support left-justified mode.
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The SPORTx_TDV_O output signal (routing unit) becomes
active in SPORT multichannel/packed mode. During transmit
slots (enabled with active channel selection registers), the
SPORTx_TDV_O is asserted for communication with external

devices.

Table 38. Serial Ports—TDYV (Transmit Data Valid)

88-Lead LFCSP Package All Other Packages
Parameter Min Max Min Max Unit
Switching Characteristics'
tpROVEN TDV Assertion Delay from Drive Edge of External Clock 3 3 ns
toFDVEN TDV Deassertion Delay from Drive Edge of External Clock 2 X tpcik 13.25 ns
torOVIN TDV Assertion Delay from Drive Edge of Internal Clock -0.1 -0.1 ns
toroviN TDV Deassertion Delay from Drive Edge of Internal Clock 35 3.5 ns
! Referenced to drive edge.
DRIVE EDGE DRIVE EDGE
)
DAI_P20-1 «
(SCLK, EXT) .
«
))
L{4
TOVx ~ ———f - -
DAI_P20-1 toroven
-
torovEN
DRIVE EDGE DRIVE EDGE
DAI_P20-1 «
(SCLK, INT)
(‘(‘
)
L{4
TDVx
DAI_P20-1 -
. » torpvin
torovIN

Figure 25. Serial Ports—TDV Internal and External Clock
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S/PDIF Receiver

The following section describes timing as it relates to the
S/PDIF receiver.

Internal Digital PLL Mode

In the internal digital phase-locked loop mode the internal PLL
(digital PLL) generates the 512 x FS clock.

Table 49. S/PDIF Receiver Internal Digital PLL Mode Timing

Parameter Min Max Unit
Switching Characteristics

torsi FS Delay After Serial Clock 5 ns
tHors! FS Hold After Serial Clock -2 ns
toom Transmit Data Delay After Serial Clock 5 ns
thom Transmit Data Hold After Serial Clock -2 ns
tocuaw Transmit Serial Clock Width 38.5 ns

! The serial clock frequency is 64 x frame sync (FS) where FS = the frequency of LRCLK.

DRIVE EDGE SAMPLE EDGE

- tscLkw >
DAI_P20-1
(SCLK)

—— tprs) ——>

e thorsi

DAI_P20-1
(FS)

e—— tppT ——>y
le— typm

DAI_P20—1 X:X:

(DATA CHANNEL
A/B)

Figure 35. S/PDIF Receiver Internal Digital PLL Mode Timing
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SPI Interface—Slave

Table 51. SPI Interface Protocol—Slave Switching and Timing Specifications

88-Lead LFCSP Package| All Other Packages
Parameter Min Max Min Max Unit
Timing Requirements
tspicLks Serial Clock Cycle 4 X tpe— 2 4 X tpex— 2 ns
tspicHs Serial Clock High Period 2 X tpck— 2 2 X tpek— 2 ns
tspicLs Serial Clock Low Period 2 X tpck— 2 2 X tpck— 2 ns
tspsco SPIDS Assertion to First SPICLK Edge, CPHASE =0 or CPHASE =1 |2 X tpcix 2 X tpcik ns
thps Last SPICLK Edge to SPIDS Not Asserted, CPHASE =0 2 X tpcrk 2 X tpeik ns
tsspios Data Input Valid to SPICLK Edge (Data Input Setup Time) 2 2 ns
thspiDs SPICLK Last Sampling Edge to Data Input Not Valid 2 2 ns
tspppw SPIDS Deassertion Pulse Width (CPHASE = 0) 2 X tpeik 2 X tpcik ns
Switching Characteristics
tosoe SPIDS Assertion to Data Out Active 0 13 0 10.25 ns
tpsoe! SPIDS Assertion to Data Out Active (SP12) 0 13 0 10.25 ns
tospHi SPIDS Deassertion to Data High Impedance 0 2Xtpk |0 13.25 ns
tospm| SPIDS Deassertion to Data High Impedance (SPI2) 0 2%tk |0 13.25 ns
topspiDs SPICLK Edge to Data Out Valid (Data Out Delay Time) 13 11.5 ns
tHpspiDs SPICLK Edge to Data Out Not Valid (Data Out Hold Time) 2 X tpcrk 2 X tpeik ns
tosov SPIDS Assertion to Data Out Valid (CPHASE = 0) 5 X tpcik 5Xtpck | NS

! The timing for these parameters applies when the SPI is routed through the signal routing unit. For more information, see the processor hardware reference, “Serial Peripheral
Interface Port (SPI)” chapter.

CPHASE =1 tsspips | tuspips

CPHASE =0

SPIDS \
(INPUT)

).
<«

tspichs tspicLs tspicLks ——»|<— tps —~|<e— tspppw —>|

SPICLK 2>

(CP=0,

cP=1) N

(INPUT) ¢
tspsco |« -

<—| tpsph

topspips

tosoe
>

topspips - > thpspiDs
'd J)

MISO «
(OUTPUT) —

YY
«

MOSI X X “ X
(INPUT) N

~ U

_ tipspios L < tosom

r

b))
(OUTPUT) )
L(¢

tpsov

- tuspips

]
tsspiDs |+—»
. D O@CO
(INPUT)
.

Figure 37. SPI Slave Timing
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OUTPUT DRIVE CURRENTS

Table 56 shows the driver types and the pins associated with
each driver. Figure 47 shows typical I-V characteristics for each
driver. The curves represent the current drive capability of the
output drivers as a function of output voltage.

Table 56. Driver Types

Driver Type |Associated Pins

A FLAG[0-3], AMI_ADDR[23-0], DATA[15-0],
AMI_RD, AMI_WR, AMI_ACK, MS[1-0], SDRAS,
SDCAS, SDWE, SDDQM, SDCKE, SDA10, EMU,
TDO, RESETOUT, DPI[1-14], DAI[1-20],
WDTRSTO, MLBDAT, MLBSIG, MLBSO, MLBDO,
MLBCLK, SR_CLR, SR_LAT, SR_LDO[17-0],
SR_SCLK, SR_SDI

B SDCLK, RTCLKOUT
200

~ 150
) TYPE B v,,3.13V,125°C
£ 100
w TYPE A I
S s0 ~
o
'Té 0 \\

3
S - TYPE A
Z -50
4
] D
g -100 TYPE B
2
o
® _150

Vv, 3.13V,125°C
0 0.5 1.0 1.5 2.0 25 3.0 35
SWEEP (V) VOLTAGE (V)
Figure 47. Typical Drive at Junction Temperature
TEST CONDITIONS

The ac signal specifications (timing parameters) appear in
Table 21 through Table 55. These include output disable time,
output enable time, and capacitive loading. The timing specifi-
cations for the SHARC apply for the voltage reference levels in
Figure 48.

Timing is measured on signals when they cross the 1.5 V level as
described in Figure 49. All delays (in nanoseconds) are mea-
sured between the point that the first signal reaches 1.5 V and
the point that the second signal reaches 1.5 V.
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TESTER PIN ELECTRONICS

500
Vioap VWA

O
DUT

L]
OUTPUT
45Q
70Q

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

400Q

NOTES:

THE WORST CASE TRANSMISSION LINE DELAY IS SHOWN AND CAN BE USED
FORTHE OUTPUT TIMING ANALYSIS TO REFLECT 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 1BIS MODEL TIMING FOR A GIVEN
SYSTEM REQUIREMENT. IF NECESSARY, A SYSTEM MAY INCORPORATE
EXTERNAL DRIVERS TO COMPENSATE FOR ANY TIMING DIFFERENCES.

Figure 48. Equivalent Device Loading for AC Measurements
(Includes All Fixtures)

INPUT
OR 1.5V 1.5V

OUTPUT

Figure 49. Voltage Reference Levels for AC Measurements

CAPACITIVE LOADING

Output delays and holds are based on standard capacitive loads:
30 pF on all pins (see Figure 48). Figure 52 shows graphically
how output delays and holds vary with load capacitance. The
graphs of Figure 50, Figure 51, and Figure 52 may not be linear
outside the ranges shown for Typical Output Delay vs. Load
Capacitance and Typical Output Rise Time (20% to 80%,

V = Min) vs. Load Capacitance.

7
6 TYPE A DRIVE FALL
y =0.0421x + 0.2418 TYPE A DRIVE RISE
y =0.0331x + 0.2662

5 \
@
£ TYPE B DRIVE FALL
m y = 0.0206x + 0.2271
g 4
[ /
-
-
x3
a / TYPE B DRIVE RISE
4 =0.0184x + 0.3065
<
w 2
]
oc

1 =

0

0 25 50 75 100 125 150 175 200
LOAD CAPACITANCE (pF)
Figure 50. Typical Output Rise/Fall Time (20% to 80%,
Vop_exr = Max)
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88-LFCSP_VQ LEAD ASSIGNMENT

Table 61 lists the 88-Lead LFCSP_VQ package lead names.

Table 61. 88-Lead LFCSP_VQ Lead Assignments (Numerical by Lead Number)

Lead Name Lead No. Lead Name Lead No. Lead Name Lead No. Lead Name Lead No.
CLK_CFG1 1 Vo, ext 23 DAI_P10 45 Voo, inT 67
BOOT_CFGO 2 DPI_P08 24 Voo_INT 46 FLAGO 68
Vop ext 3 DPI_P07 25 Vop ext 47 Voo, Nt 69
Voo, Nt 4 DPI_P09 26 DAI_P20 48 FLAG1 70
BOOT_CFG1 5 DPI_P10 27 Voo, inT 49 FLAG2 71
GND 6 DPI_P11 28 DAI_P08 50 FLAG3 72
CLK_CFGO 7 DPI_P12 29 DAI_P04 51 GND 73
Voo Nt 8 DPI_P13 30 DAI_P14 52 GND 74
CLKIN 9 DAI_P03 31 DAI_P18 53 Vop ext 75
XTAL 10 DPI_P14 32 DAI_P17 54 GND 76
Vop_ext 11 Voo, Nt 33 DAI_P16 55 Vop_ Nt 77
Voo, INT 12 DAI_P13 34 DAI_P15 56 TRST 78
Voo, INT 13 DAI_P07 35 DAI_P12 57 EMU 79
RESETOUT/RUNRSTIN 14 DAI_P19 36 DAI_P11 58 TDO 80
Voo, inT 15 DAI_PO1 37 Voo, inT 59 Vbp_ext 81
DPI_PO1 16 DAI_P02 38 GND 60 Voo Nt 82
DPI_P02 17 Voo Nt 39 THD_M 61 TDI 83
DPI_PO3 18 Voo_ext 40 THD_P 62 TCK 84
Voot 19 Voo_int 41 Vbp_THD 63 Voo_iNT 85
DPI_P05 20 DAI_P06 42 Voo, inT 64 RESET 86
DPI_P04 21 DAI_P05 43 Voo INT 65 TMS 87
DPI_P06 22 DAI_P09 44 Voo N 66 Voo It 88
GND 89*

* Lead no. 89 is the GND supply (see Figure 53 and Figure 54) for the processor; this pad must be robustly connected to GND in order for the

processor to function.
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OUTLINE DIMENSIONS

The processors are available in 88-lead LFCSP_VQ, 100-lead
LQFP_EP and 196-ball CSP_BGA RoHS compliant packages.
For package assignment by model, see Ordering Guide.

12.10 0.30
~—————12.00sQ - "o.so MAX .”‘0.23
11.90 0.60 0.18
MAX 1 || _
T e & | — INDICATOR
/O = 1
PIN 1__ = =
INDICATOR 5 7/:
- Lo
- L
11.85 050_ 5 g 1
117550 BSC 1 B =Y.
11.65 = g e70sQ
B J g 660
- L |
— L | l
— (=
- "
050 5 E
00— B, S
0.30 . ANNNNNNNNNNNNNNNNNNAN
0.70 10.50
‘090 12°MAX 0.65 — REF
== -}~ 0.60 0.045 FOR PROPER CONNECTION OF
0.85 0.025 THE EXPOSED PAD, REFER TO
0.75 [ l S K3 l__ 0.025 THE PIN CONFIGURATION AND
0.005 FUNCTION DESCRIPTIONS
SEATING COPLANARITY SECTION OF THIS DATA SHEET.
PLANE 0.08

0.138~0.194 REF

*COMPLIANT TO JEDEC STANDARDS MO-220-VRRD
EXCEPT FOR MINIMUM THICKNESS AND LEAD COUNT.

Figure 57. 88-Lead Lead Frame Chip Scale Package [LFCSP_VQ']
(CP-88-5)
Dimensions Shown in Millimeters

! For information relating to the exposed pad on the CP-88-5 package, see the table endnote on Page 68.
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Figure 58. 100-Lead Low Profile Quad Flat Package, Exposed Pad [LQFP_EP']
(SW-100-2)
Dimensions shown in millimeters

! For information relating to the exposed pad on the SW-100-2 package, see the table endnote on Page 70.

| 12.00 SQ | A1 BALL
A1BALL CORNER
CORNER 14131211109 8 7 6 5 4 3 2 1

> 0000000000000 0
0000000000000
| 00000000000000
0000000000000
00000000000000
BSC SQ 0000000000000 O0
[ S 00000000000000
00000000000000

00000000000000
ﬁml_oooooooooooooo
BSCYloooo00000000OOOO
‘ F100000000000000
; |0o0000000o0c000
0000000000000

TOP VIEW 0.80 4 BOTTOM VIEW

VZErXC«cIEMmMOO®>»

Y

-
-
w

150 DETAILA— .
4
i \

1.41 0.70

132 1 ! i | pr_i_- DETAIL A
UUUUUUUUUU‘_\&)UUU//
L:

REE— ‘&) DA

-
o
o

. o

o
©
o ©

.35 NOM
.30 MIN

-
&l

[)
0.50 T_COPLANARITY
<~ 0.45 0.12

0.40
BALL DIAMETER

SEATING
PLANE e

COMPLIANT TO JEDEC STANDARDS MO-275-GGAB-1.

Figure 59. 196-Ball Chip Scale Package, Ball Grid Array [CSP_BGA]
(BC-196-8)
Dimensions shown in millimeters
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ORDERING GUIDE
Processor

Temperature On-Chip Instruction Package
Model’ Range? SRAM Rate (Max) Package Description Option
ADSP-21477KCPZ-1A 0°C to +70°C 2M Bits 200 MHz 88-Lead LFCSP_VQ CP-88-5
ADSP-21477KSWZ-1A 0°Cto +70°C 2M Bits 200 MHz 100-Lead LQFP_EP SW-100-2
ADSP-21477BCPZ-1A -40°C to +85°C 2M Bits 200 MHz 88-Lead LFCSP_VQ CP-88-5
ADSP-21478KCPZ-1A 0°Cto +70°C 3M Bits 200 MHz 88-Lead LFCSP_VQ CP-88-5
ADSP-21478BCPZ-1A -40°Cto +85°C 3M Bits 200 MHz 88-Lead LFCSP_VQ CP-88-5
ADSP-21478BBCZ-2A -40°C to +85°C 3M Bits 266 MHz 196-Ball CSP_BGA BC-196-8
ADSP-21478BSWZ-2A -40°C to +85°C 3M Bits 266 MHz 100-Lead LQFP_EP SW-100-2
ADSP-21478KBCZ-1A 0°Cto +70°C 3M Bits 200 MHz 196-Ball CSP_BGA BC-196-8
ADSP-21478KBCZ-2A 0°Cto +70°C 3M Bits 266 MHz 196-Ball CSP_BGA BC-196-8
ADSP-21478KBCZ-3A 0°C to +70°C 3M Bits 300 MHz 196-Ball CSP_BGA BC-196-8
ADSP-21478KSWZ-1A 0°Cto +70°C 3M Bits 200 MHz 100-Lead LQFP_EP SW-100-2
ADSP-21478KSWZ-2A 0°Cto +70°C 3M Bits 266 MHz 100-Lead LQFP_EP SW-100-2
ADSP-21479KCPZ-1A 0°Cto +70°C 5M Bits 200 MHz 88-Lead LFCSP_VQ CP-88-5
ADSP-21479BCPZ-1A -40°Cto +85°C 5M Bits 200 MHz 88-Lead LFCSP_VQ CP-88-5
ADSP-21479BBCZ-2A -40°C to +85°C 5M Bits 266 MHz 196-Ball CSP_BGA BC-196-8
ADSP-21479BSWZ-2A -40°C to +85°C 5M Bits 266 MHz 100-Lead LQFP_EP SW-100-2
ADSP-21479KBCZ-1A 0°Cto +70°C 5M Bits 200 MHz 196-Ball CSP_BGA BC-196-8
ADSP-21479KBCZ-2A 0°Cto +70°C 5M Bits 266 MHz 196-Ball CSP_BGA BC-196-8
ADSP-21479KBCZ-3A 0°C to +70°C 5M Bits 300 MHz 196-Ball CSP_BGA BC-196-8
ADSP-21479KSWZ-1A 0°Cto +70°C 5M Bits 200 MHz 100-Lead LQFP_EP SW-100-2
ADSP-21479KSWZ-2A 0°Cto +70°C 5M Bits 266 MHz 100-Lead LQFP_EP SW-100-2

! Z =RoHS compliant part.

?Referenced temperature is ambient temperature. The ambient temperature is not a specification. Please see Operating Conditions for junction temperature (T;)
specification, which is the only temperature specification.

©2017 Analog Devices, Inc. All rights reserved. Trademarks and
registered trademarks are the property of their respective owners.
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