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Data Register File

Each processing element contains a general-purpose data regis-
ter file. The register files transfer data between the computation
units and the data buses, and store intermediate results. These
10-port, 32-register (16 primary, 16 secondary) files, combined
with the ADSP-2136x enhanced Harvard architecture, allow
unconstrained data flow between computation units and inter-
nal memory. The registers in PEX are referred to as RO-R15 and
in PEY as S0-S15.

Context Switch

Many of the processor’s registers have secondary registers that
can be activated during interrupt servicing for a fast context
switch. The data registers in the register file, the DAG registers,
and the multiplier result register all have secondary registers.
The primary registers are active at reset, while the secondary
registers are activated by control bits in a mode control register.

Universal Registers

The universal registers are general purpose registers. The
USTAT (4) registers allow easy bit manipulations (Set, Clear,
Toggle, Test, XOR) for all system registers (control/status) of
the core.

The data bus exchange register (PX) permits data to be passed
between the 64-bit PM data bus and the 64-bit DM data bus, or
between the 40-bit register file and the PM/DM data bus. These
registers contain hardware to handle the data width difference.

Timer

A core timer that can generate periodic software interrupts. The
core timer can be configured to use FLAG3 as a timer expired
signal.

Single-Cycle Fetch of Instruction and Four Operands

The processor features an enhanced Harvard architecture in
which the data memory (DM) bus transfers data and the pro-
gram memory (PM) bus transfers both instructions and data
(see Figure 2). With the its separate program and data memory
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.

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
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processing, and are commonly used in digital filters and Fourier
transforms. The two DAGs contain sufficient registers to allow

the creation of up to 32 circular buffers (16 primary register sets,
16 secondary). The DAGs automatically handle address pointer
wraparound, reduce overhead, increase performance, and sim-

plify 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
processor 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.

On-Chip Memory

The processor contains 3M bits of internal SRAM and 4M bits
of internal ROM. Each block can be configured for different
combinations of code and data storage (see Table 3). Each
memory block supports single-cycle, independent accesses by
the core processor and I/O processor. The processor’s memory
architecture, in combination with its separate on-chip buses,
allows two data transfers from the core and one from the I/O
processor, in a single cycle.

The SRAM can be configured as a maximum of 96K words of
32-bit data, 192K words of 16-bit data, 64K words of 48-bit
instructions (or 40-bit data), or combinations of different word
sizes up to 3M bits. All of the memory can be accessed as 16-bit,
32-bit, 48-bit, or 64-bit words. A 16-bit floating-point storage
format is supported that effectively doubles the amount of data
that can 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 memory block can store combi-
nations 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
each memory block, assures single-cycle execution with two
data transfers. In this case, the instruction must be available in
the cache.

On-Chip Memory Bandwidth

The internal memory architecture allows three accesses at the
same time to any of the four blocks, assuming no block con-
flicts. The total bandwidth is gained with DMD and PMD buses
(2 x 64-bits, core CLK) and the IOD bus (32-bit, PCLK).

ROM-Based Security

The processor has a ROM security feature that provides hard-
ware support for securing user software code by preventing
unauthorized reading from the internal code. When using this
feature, the processor does not boot-load any external code, exe-
cuting exclusively from internal ROM. Additionally, the
processor is not freely accessible via the JTAG port. Instead, a
unique 64-bit key, which must be scanned in through the JTAG
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Table 3. ADSP-2136x Internal Memory Space

IOP Registers 0x0000 0000-0003 FFFF
Extended Precision Normal or
Long Word (64 Bits) Instruction Word (48 Bits) Normal Word (32 Bits) Short Word (16 Bits)
Block 0 ROM Block 0 ROM Block 0 ROM Block 0 ROM
0x0004 0000-0x0004 7FFF 0x0008 0000-0x0008 AAA9 0x0008 0000-0x0008 FFFF 0x0010 0000-0x0011 FFFF
Reserved Reserved Reserved
0x0004 8000-0x0004 BFFF 0x0009 0000-0x0009 7FFF 0x0012 0000-0x0012 FFFF
Block 0 SRAM Block 0 SRAM Block 0 SRAM Block 0 SRAM
0x0004 C000-0x0004 FFFF 0x0009 0000-0x0009 5554 0x0009 8000-0x0009 FFFF 0x0013 0000-0x0013 FFFF
Block 1 ROM Block 1 ROM Block 1 ROM Block 1 ROM
0x0005 0000-0x0005 7FFF 0x000A 0000-0x000A AAA9 0x000A 0000-0x000A FFFF 0x0014 0000-0x0015 FFFF
Reserved Reserved Reserved
0x0005 8000-0x0005 BFFF 0x000B 0000-0x000B 7FFF 0x0016 0000-0x0016 FFFF
Block 1 SRAM Block 1 SRAM Block 1 SRAM Block 1 SRAM
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 1FFF 0x000C 0000-0x000C 2AA9 0x000C 0000-0x000C 3FFF 0x0018 0000-0x0018 7FFF
Reserved Reserved Reserved
0x0006 2000-0x0006 FFFF 0x000C 4000-0x000D FFFF 0x0018 8000-0x001B FFFF
Block 3 SRAM Block 3 SRAM Block 3 SRAM Block 3 SRAM
0x0007 0000-0x0007 1FFF 0x000E 0000-0x000E 2AA9 0x000E 0000-0x000E 3FFF 0x001C 0000-0x001C 7FFF
Reserved Reserved Reserved
0x0007 2000-0x0007 FFFF 0x000E 4000-0x000F FFFF 0x001C 8000-0x001F FFFF
Reserved
0x0020 0000-0OxFFFF FFFF

or test access port, is assigned to each customer. The device
ignores a wrong key. Emulation features and external boot
modes are only available after the correct key is scanned.

FAMILY PERIPHERAL ARCHITECTURE

The ADSP-2136x family contains a rich set of peripherals that
support a wide variety of applications, including high quality
audio, medical imaging, communications, military, test equip-
ment, 3D graphics, speech recognition, monitor control,
imaging, and other applications.

Parallel Port

The parallel port provides interfaces to SRAM and peripheral
devices. The multiplexed address and data pins (AD15-0) can
access 8-bit devices with up to 24 bits of address, or 16-bit
devices with up to 16 bits of address. In either mode, 8-bit or
16-bit, the maximum data transfer rate is fpcrg/4.

DMA transfers are used to move data to and from internal
memory. Access to the core is also facilitated through the paral-
lel port register read/write functions. The RD, WR, and ALE
(address latch enable) pins are the control pins for the

parallel port.
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Serial Peripheral (Compatible) Interface

The processors contain two serial peripheral interface ports
(SPIs). The SPI is an industry-standard synchronous serial link,
enabling the processor’s SPI-compatible port to communicate
with other SPI-compatible devices. The SPI consists of two data
pins, one device select pin, and one clock pin. It is a full-duplex
synchronous serial interface, supporting both master and slave
modes and can operate at a maximum baud rate of fpcrx/4.

The SPI port can operate in a multimaster environment by
interfacing with up to four other SPI-compatible devices, either
acting as a master or slave device. The ADSP-2136x SPI-
compatible peripheral implementation also features program-
mable baud rate, clock phase, and polarities. The SPI-
compatible port uses open drain drivers to support a multimas-
ter configuration and to avoid data contention.

Pulse-Width Modulation

The entire PWM module has four groups of four PWM outputs
each. Therefore, this module generates 16 PWM outputs in
total. Each PWM group produces two pairs of PWM signals on
the four PWM outputs.

The PWM module is a flexible, programmable, PWM waveform
generator that can be programmed to generate the required

switching patterns for various applications related to motor and
engine control or audio power control. The PWM generator can
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audio channels in 128, left-justified sample pair, or right-justi-
fied mode. One frame sync cycle indicates one 64-bit left/right
pair, but data is sent to the FIFO as 32-bit words (that is, one-
half of a frame at a time). The processor supports 24- and 32-bit
I°S, 24- and 32-bit left-justified, and 24-, 20-, 18- and 16-bit
right-justified formats.

Precision Clock Generator (PCG)

The precision clock generators (PCG) consist of two units, each
of which generates a pair of signals (clock and frame sync)
derived from a clock input signal. The units, A and B, are identi-
cal in functionality and operate independently of each other.
The two signals generated by each unit are normally used as a
serial bit clock/frame sync pair.

Peripheral Timers

The following three general-purpose timers can generate peri-
odic interrupts and be independently set to operate in one of
three modes:

o Pulse waveform generation mode
o Pulse width count/capture mode
« External event watchdog mode

Each general-purpose timer has one bidirectional pin and four
registers that implement its mode of operation: a 6-bit configu-
ration register, a 32-bit count register, a 32-bit period register,
and a 32-bit pulse width register. A single control and status
register enables or disables all three general-purpose timers
independently.

1/0 PROCESSOR FEATURES

The processor’s I/O provides many channels of DMA and con-
trols the extensive set of peripherals described in the previous
sections.

DMA Controller

The processor’s on-chip DMA controllers allow data transfers
without processor intervention. The DMA controller operates
independently and invisibly to the processor core, allowing
DMA operations to occur while the core is simultaneously exe-
cuting its program instructions. DMA transfers can occur
between the processor’s internal memory and its serial ports, the
SPI-compatible (serial peripheral interface) ports, the IDP
(input data port), the parallel data acquisition port (PDAP), or
the parallel port (PP). See Table 4.

Table 4. DMA Channels

Peripheral ADSP-2136x
SPORTs 12

IDP/PDAP 8

SPI 2

MTM/DTCP 2

Parallel Port 1

Total DMA Channels 25
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SYSTEM DESIGN

The following sections provide an introduction to system design
options and power supply issues.

Program Booting

The internal memory of the processor boots at system power-up
from an 8-bit EPROM via the parallel port, an SPI master, an
SPIslave, or an internal boot. Booting is determined by the boot
configuration (BOOT_CFG1-0) pins in Table 5. Selection of the
boot source is controlled via the SPI as either a master or slave
device, or it can immediately begin executing from ROM.

Table 5. Boot Mode Selection

BOOT_CFG1-0 Booting Mode

00 SPI Slave Boot

01 SPI Master Boot

10 Parallel Port Boot via EPROM

11 No booting occurs. Processor executes
from internal ROM after reset.

Phase-Locked Loop

The processors use an on-chip phase-locked loop (PLL) to gen-
erate the internal clock for the core. On power-up, the
CLK_CFGI1-0 pins are used to select ratios of 32:1, 16:1, and
6:1. After booting, numerous other ratios can be selected via
software control.

The ratios are made up of software configurable numerator val-
ues from 1 to 64 and software configurable divisor values of 1, 2,
4,and 8.

Power Supplies

The processor has a separate power supply connection for the
internal (Vppinr), external (Vppgxt), and analog (Aypp/Avyss)
power supplies. The internal and analog supplies must meet the
1.2 V requirement for K, B, and Y grade models, and the 1.0 V
requirement for Y models. (For information on the temperature
ranges offered for this product, see Operating Conditions on
Page 14, Package Information on Page 16, and Ordering Guide
on Page 56.) The external supply must meet the 3.3 V require-
ment. All external supply pins must be connected to the same
power supply.

Note that the analog supply pin (Aypp) powers the processor’s
internal clock generator PLL. To produce a stable clock, it is rec-
ommended that PCB designs use an external filter circuit for the
Avypp pin. Place the filter components as close as possible to the
Avypp/Avyss pins. For an example circuit, see Figure 3. (A
recommended ferrite chip is the muRata BLM18AG102SN1D.)
To reduce noise coupling, the PCB should use a parallel pair of
power and ground planes for Vppint and GND. Use wide traces
to connect the bypass capacitors to the analog power (Aypp)
and ground (Ayss) pins. Note that the Aypp and Aygs pins
specified in Figure 3 are inputs to the processor and not the ana-
log ground plane on the board—the Aysg pin should connect
directly to digital ground (GND) at the chip.
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SPECIFICATIONS

Specifications are subject to change without notice.

OPERATING CONDITIONS
K Grade B Grade Y Grade

Parameter | Description Min Nom Max Min Nom Max Min Nom Max Unit

VDDINT Internal (Core) Supply 114 1.2 1.26 114 1.2 1.26 095 1.0 1.05 \
Voltage

AvbD Analog (PLL) Supply Voltage | 1.14 1.2 1.26 114 1.2 1.26 095 1.0 1.05 \

VDDEXT External (I/0) Supply Voltage | 3.13 3.3 347 3.13 33 347 3.13 33 347 Vv

Viy' High Level Input Voltage @ 2.0 Vppext +0.5 | 2.0 Vppext +0.5 | 2.0 Vopext+0.5 | V
VppexT = Max

vi! Low Level Input Voltage @ -0.5 +0.8 -0.5 +0.8 -0.5 +0.8 %
Vopext = Min

VIH?CLKINZ High Level Input Voltage @ 1.74 Vpopext +0.5 | 1.74 Vpopext +0.5 | 1.74 Vopext +0.5 | V
Vbpext = Max

VIL_CLKIN Low Level Input Voltage @ -0.5 +1.19 -0.5 +1.19 -0.5 +1.19 Vv
VopexT = Min

T4 Junction Temperature 0 +110 -40 +125 -40 +125 °C
136-Ball CSP_BGA

T4 Junction Temperature 0 +110 -40 +125 -40 +125 °C

144-Lead LQFP_EP

! Applies to input and bidirectional pins: AD15-0, FLAG3-0, DAI_Px, SPICLK, MOSI, MISO, SPIDS, BOOT_CFGx, CLK_CFGx, RESET, TCK, TMS, TDI, and TRST.
2 Applies to input pin CLKIN.
3See Thermal Characteristics on Page 47 for information on thermal specifications.
4See the Engineer-to-Engineer Note “Estimating Power for the ADSP-21362 SHARC Processors” (EE-277) for further information.

Rev.J

Page 14 of 60

| July2013



http://www.analog.com/ADSP-21362?src=ADSP-21362.pdf
http://www.analog.com/ADSP-21363?src=ADSP-21363.pdf
http://www.analog.com/ADSP-21364?src=ADSP-21364.pdf
http://www.analog.com/ADSP-21365?src=ADSP-21365.pdf
http://www.analog.com/ADSP-21366?src=ADSP-21366.pdf

ADSP-21362/ADSP-21363/ADSP-21364/ADSP-21365/ADSP-21366

ELECTRICAL CHARACTERISTICS

Parameter Description Test Conditions Min Max Unit
Vo' High Level Output Voltage @ VppexT = Min, oy = -1.0 mA?2 24 v
Vol Low Level Output Voltage @ VppexT = Min, loL = 1.0 mA?2 04 Vv
>4 High Level Input Current @ Vppext = Max, VN = Vppext Max 10 MA
I3 Low Level Input Current @ VppexT= Max, Viy=0V 10 A
lipu® Low Level Input Current Pull-Up @ Vppext=Max, ViN=0V 200 MA
lozn>© Three-State Leakage Current @ VppexT = Max, VN = Vppext Max 10 MA
loz.” Three-State Leakage Current @ Vppext=Max, V=0V 10 MA
lozLpy® Three-State Leakage Current Pull-Up @ Vppext= Max, Viy=0V 200 MA
Iop-INTYP "8 Supply Current (Internal) tccLk = Min, Vppint = Nom 800 mA
|avDD’ Supply Current (Analog) Avbp = Max 10 mA
N Input Capacitance fin=1MHz, Tcase = 25°C, ViN=1.2V 47 pF

! Applies to output and bidirectional pins: AD15-0, RD, WR, ALE, FLAG3-0, DAI_Px, SPICLK, MOSI, MISO, EMU, TDO, and XTAL.
2See Output Drive Currents on Page 46 for typical drive current capabilities.

3Applies to input pins: SPIDS, BOOT_CFGx, CLK_CFGx, TCK, RESET, and CLKIN.

4 Applies to input pins with 22.5 kQ internal pull-ups: TRST, TMS, TDL

5 Applies to three-stateable pins: FLAG3-0.

6 Applies to three-stateable pins with 22.5 kQ pull-ups: AD15-0, DAI_Px, SPICLK, EMU, MISO, and MOSL.

" Typical internal current data reflects nominal operating conditions.

8See the Engineer-to-Engineer Note “Estimating Power for the ADSP-21362 SHARC Processors” (EE-277) for further information.
? Characterized, but not tested.

0Applies to all signal pins.

"Guaranteed, but not tested.

Rev.) | Page150f60 | July2013


http://www.analog.com/ADSP-21362?src=ADSP-21362.pdf
http://www.analog.com/ADSP-21363?src=ADSP-21363.pdf
http://www.analog.com/ADSP-21364?src=ADSP-21364.pdf
http://www.analog.com/ADSP-21365?src=ADSP-21365.pdf
http://www.analog.com/ADSP-21366?src=ADSP-21366.pdf

ADSP-21362/ADSP-21363/ADSP-21364/ADSP-21365/ADSP-21366

Clock Input

Table 11. Clock Input

200 MHZ' 333 MHZ2

Parameter Min Max Min Max Unit
Timing Requirements

tek CLKIN Period 30° 100 18 100 ns
tekL CLKIN Width Low 125 7.5 ns
tekH CLKIN Width High 125 7.5 ns
tCKRE CLKIN Rise/Fall (0.4 Vto 2.0V) 3 3 ns
tea? CCLK Period 5.0 10 3.0 10 ns
tyco® VCO Frequency 200 600 200 800 MHz
tew)®’ CLKIN Jitter Tolerance -250 +250 -250 +250 ps

! Applies to all 200 MHz models. See Ordering Guide on Page 56.

2 Applies to all 333 MHz models. See Ordering Guide on Page 56.

3 Applies only for CLK_CFG1-0 = 00 and default values for PLL control bits in the PMCTL register.

* Any changes to PLL control bits in the PMCTL register must meet core clock timing specification tccrk-
5See Figure 5 on Page 17 for VCO diagram.

6 Actual input jitter should be combined with AC specifications for accurate timing analysis.

Titter specification is maximum peak-to-peak time interval error (TIE) jitter.

- tex > tek
> -
CLKIN —__ / —\T\—/ \_
~——tckn - tekL >
Figure 7. Clock Input
Clock Signals
The processor can use an external clock or a crystal. Refer to the DCADSP-NBGX
CLKIN pin description in Table 6 on Page 11. The user applica-
tion program can configure the processor to use its internal Sl R1 SCTAl
clock generator by connecting the necessary components to the e
CLKIN and XTAL pins. Figure 8 shows the component connec- gh2
tions used for a fundamental frequency crystal operating in . I |:| I -
parallel mode. 22pF i T 22pF
Note that the clock rate is achieved using a 16.67 MHz crystal —[ 20.576MHz
and a PLL multiplier ratio 16:1. (CCLK:CLKIN achieves a clock . 4
speed of 266.72 MHz.) To achieve the full core clock rate, pro- =
R T e . R2 SHOULD BE CHOSEN TO LIMIT CRYSTAL

grams need to configure the multiplier bits in the DRIVE POWER. REFER TO CRYSTAL
PMCTL register. MANUFACTURER’S SPECIFICATIONS.

*TYPICAL VALUES

Figure 8. Recommended Circuit for Fundamental Mode Crystal Operation
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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
(DAI_PO1 through DAI_P20).

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 18. Precision Clock Generator (Direct Pin Routing)

K and B Grade Y Grade

Parameter Min Max Max Unit

Timing Requirements

tpcaip Input Clock Period tpcLk X 4 ns

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

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

Switching Characteristics

topcglo PCG Output Clock and Frame Sync
Active Edge Delay After PCG Input | 2.5 10 10 ns
Clock

tprrigck  PCG Output Clock Delay After PCG | 2.5 + (2.5 X tpcgip) 10 + (2.5 X tpcgp) 12 + (2.5 X tpcgp) ns
Trigger

totrices  PCG Frame Sync Delay After PCG 2.5+ ((2.5+D-PH) x tpcgp) 10+ ((2.5 + D - PH) X tpcgip)| 12+ ((2.5 + D = PH) X tpcgip)| nNs
Trigger

tpccop'  Output Clock Period 2 X tpcglp — 1 ns

D = FSxDIV, PH = FSxPHASE. For more information, refer to the ADSP-2136x SHARC Processor Hardware Reference, “Precision Clock Gener-
ators” chapter.

'In normal mode, tpcgop (min) = 2 X tpcgip.

tstric <»| thTRIG

DAI_Pn s
PCG_TRIGx_|

))
¢

tecaip
DAI_Pm

PCG_EXTx_|
(CLKIN)
torcaio -
DAI_Py —
PCG_CLKx_O
trccor —>

).
«
e— toTRIGCLK —> torcaio

DAI_Pz
PCG_FSx_O

))
L(¢

I — tDTRIGFS —>

Figure 15. Precision Clock Generator (Direct Pin Routing)
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Table 21. 16-Bit Memory Read Cycle

K and B Grade Y Grade

Parameter Min Max Min Max Unit
Timing Requirements
tDRs AD15-0 Data Setup Before RD High 3.3 45 ns
tDRH AD15-0 Data Hold After RD High 0 0 ns
Switching Characteristics
tALEW ALE Pulse Width 2 X tpck - 2.0 2 X tpck—2.0 ns
tADAS' AD15-0 Address Setup Before ALE Deasserted | tpcik — 2.5 tpclk — 2.5 ns
tALERW ALE Deasserted to Read Asserted 2 X tpclk - 3.8 2 X tpclk - 3.8 ns
tRRHZ Delay Between RD Rising Edge to Next Falling | H + tpc - 1.4 H+tpck—1.4 ns

Edge
tRWALE Read Deasserted to ALE Asserted F+H+0.5 F+H+0.5 ns
tRDDRV ALE Address Drive After Read High F+H+tpck—2.3 F+H+tpck—23 ns
tADAH AD15-0 Address Hold After ALE Deasserted tpcLk - 2.3 tpclk - 2.3 ns
tALEHZ1 ALE Deasserted to Address/Data15-0 in High-Z | tpcik tpck + 3.0 | tpcik tpcik+3.8 | ns
tRw RD Pulse Width D-2.0 D-2.0 ns

D = (The value set by the PPDUR Bits (5-1) in the PPCTL register) X tpc k
H = tpcik (if a hold cycle is specified, else H = 0)
F =7 X tpc.k (if FLASH_MODE is set, else F = 0)

On reset, ALE is an active high cycle. However, it can be configured by software to be active low.
2This parameter is only available when in EMPP = 0 mode.

trwaLE
ALE taLew -\ t—— taLerRw —>
|—tRRH

_ | tryy >

=5 RW

WR / ¢

— taLEnz —>] RDDRV
tors | toru |
|«— tapas —<—tapan - -
g VALID
AD15-0 VALID ADDRESS VALID DATA VALID DATA ADDRESS

NOTE: FOR 16-BIT MEMORY READS, WHEN EMPP > 0, ONLY ONE RD PULSE OCCURS BETWEEN ALE CYCLES.
WHEN EMPP = 0, MULTIPLE RD PULSES OCCUR BETWEEN ALE CYCLES. FOR COMPLETE INFORMATION,
SEE THE ADSP-2136x SHARC PROCESSOR HARDWARE REFERENCE.

Figure 18. Read Cycle for 16-Bit Memory Timing
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(SCLK)
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Figure 21. Serial Ports
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Table 27. Serial Ports—Enable and Three-State

K and B Grade Y Grade
Parameter Min Max Max Unit
Switching Characteristics
toDTEN Data Enable from External Transmit SCLK 2 ns
tooTTE! Data Disable from External Transmit SCLK 7 8.5 ns
toorin' Data Enable from Internal Transmit SCLK -1 ns
! Referenced to drive edge.
DRIVE EDGE DRIVE EDGE
DAI_P20-1 e
(SCLK, EXT)
(s
topTeEN topTTE [<t— ]
DAI_P20-1 e
(DATA  —
CHANNEL A/B) 3
[{¢
DRIVE EDGE
))
«
DAI_P20-1
(SCLK, INT)
topTin

DAI_P20-1 )

(DATA ‘ «
CHANNEL A/B) N

[(¢§

Figure 23. Enable and Three-State

Rev.) | Page320f60 | July2013



http://www.analog.com/ADSP-21362?src=ADSP-21362.pdf
http://www.analog.com/ADSP-21363?src=ADSP-21363.pdf
http://www.analog.com/ADSP-21364?src=ADSP-21364.pdf
http://www.analog.com/ADSP-21365?src=ADSP-21365.pdf
http://www.analog.com/ADSP-21366?src=ADSP-21366.pdf

ADSP-21362/ADSP-21363/ADSP-21364/ADSP-21365/ADSP-21366

Parallel Data Acquisition Port (PDAP)

The timing requirements for the PDAP are provided in Note that the most significant 16 bits of external 20-bit PDAP
Table 29. PDAP is the parallel mode operation of Channel 0 of data can be provided through either the parallel port AD15-0
the IDP. For details on the operation of the IDP, refer to the pins or the DAI_P20-5 pins. The remaining 4 bits can only be
ADSP-2136x SHARC Processor Hardware Reference, “Input sourced through DAI_P4-1. The timing below is valid at the
Data Port” chapter. DAI_P20-1 pins or at the AD15-0 pins.

Table 29. Parallel Data Acquisition Port (PDAP)

Parameter Min Unit
Timing Requirements

tspcLKeN' PDAP_CLKEN Setup Before PDAP_CLK Sample Edge 25 ns
tHPCLKEN' PDAP_CLKEN Hold After PDAP_CLK Sample Edge 2.5 ns
tppsp! PDAP_DAT Setup Before SCLK PDAP_CLK Sample Edge 3.0 ns
tpDHD| PDAP_DAT Hold After SCLK PDAP_CLK Sample Edge 2.5 ns
tPDCLKW Clock Width (tpelk X 4) + 2 -3 ns
tPDCLK Clock Period tpcLk X 4 ns
Switching Characteristics

tPDHLDD Delay of PDAP Strobe After Last PDAP_CLK Capture Edge for a Word 2Xtpck -1 ns
tPDSTRB PDAP Strobe Pulse Width 2Xtpck—1.5 ns

! Data source pins are AD15-0 and DAI_P4-1, or DAI pins. Source pins for serial clock and frame sync are DAI pins.

SAMPLE EDGE

B trocLk -
B tepcLkw _
DAI_P20-1
(PDAP_CLK)
) tspHoLD _|_ tpHoLD
DAI_P20-1
(PDAP_HOLD)
- tepsp | teonp
DAI_P20-1/
ADDR23-4
(PDAP_DATA)
tppHLDD tepsTrRE
-
DAI_P20-1
(PDAP_STROBE) /

Figure 25. PDAP Timing
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SAMPLE EDGE

- tsrccLk ———»
DAI_P20-1 \l«— tsrccLkw —
(SCLK)

[

tsresrs —»a—— tsrenrs
DAI_P20-1
(FS)

CX

<«—— tsrcsp ——»{<«—— tsreHD

DAI_P20-1
(SDATA)

CX

Figure 27. SRC Serial Input Port Timing
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S/PDIF Transmitter Input Data Timing

The timing requirements for the S/PDIF transmitter are given
in Table 36. Input signals 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.

Table 36. S/PDIF Transmitter Input Data Timing

K Grade Y Grade

Parameter Min Max Min Max Unit
Timing Requirements

tsisrs Frame Sync Setup Before Serial Clock Rising Edge 3 3 ns
tsinrs Frame Sync Hold After Serial Clock Rising Edge 3 3 ns
tsisp! Data Setup Before Serial Clock Rising Edge 3 3 ns
tsiHp' Data Hold After Serial Clock Rising Edge 3 3 ns
tSITXCLKW Transmit Clock Width 9 9.5 ns
tSITXCLK Transmit Clock Period 20 20 ns
tsiscLKW Clock Width 36 36 ns
tsiscLK Clock Period 80 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. PCG’s input can
be either CLKIN or any of the DAI pins.

SAMPLE EDGE

tsitxcLkw tsitxcLk
DAI_P20-1
(TXCLK)
- tsiscLk >
-t ek ——————
DAI_P20-1
(SCLK)

|~ tsisks > > tsinrs

ma X * (X
A

Ftswn >l »| tsinp

Figure 32. S/PDIF Transmitter Input Timing

DAI_P20-1
(SDATA)

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 37. Oversampling Clock (TxCLK) Switching Characteristics

Parameter Max Unit
Frequency for TXCLK = 384 x Frame Sync Oversampling Ratio X Frame Sync <= 1/tsjtxcLk | MHz
Frequency for TxCLK = 256 x Frame Sync 49.2 MHz
Frame Rate (FS) 192.0 kHz
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Figure 42. Typical Output Delay or Hold versus Load Capacitance
(at Ambient Temperature)

THERMAL CHARACTERISTICS

The processor is rated for performance over the temperature
range specified in Operating Conditions on Page 14.

Table 42 through Table 44 airflow measurements comply with
JEDEC standards JESD51-2 and JESD51-6 and the junction-to-
board measurement complies with JESD51-8. Test board and
thermal via design comply with JEDEC standards JESD51-9
(BGA) and JESD51-5 (LQFP_EP). The junction-to-case mea-
surement complies with MIL-STD-883. All measurements use a
2S2P JEDEC test board.

Industrial applications using the BGA package require thermal
vias, to an embedded ground plane, in the PCB. Refer to JEDEC
standard JESD51-9 for printed circuit board thermal ball land
and thermal via design information.

Industrial applications using the LQFP_EP package require
thermal trace squares and thermal vias, to an embedded ground
plane, in the PCB. Refer to JEDEC standard JESD51-5 for more
information.

To determine the junction temperature of the device while on
the application PCB, use:

T, = Tp+ (W, % Pp)

where:
Ty = junction temperature (°C)

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

W1 = junction-to-top (of package) characterization parameter
is the typical value from Table 42 through Table 44.

Pp = power dissipation. See the Engineer-to-Engineer Note
“Estimating Power for the ADSP-21362 SHARC Processors”
(EE-277) for more information.

Values of 0} are provided for package comparison and PCB
design considerations.
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Values of 0j¢ are provided for package comparison and PCB
design considerations when an exposed pad is required. Note
that the thermal characteristics values provided in Table 42
through Table 44 are modeled values.

Table 42. Thermal Characteristics for BGA (No Thermal vias
in PCB)

Parameter | Condition Typical Unit
0 Airflow =0 m/s 25.40 °C/W
O)ma Airflow =1 m/s 21.90 °C/W
O)ma Airflow =2 m/s 20.90 °C/W
0)c 5.07 °C/W
Yir Airflow =0m/s 0.140 °C/W
Yimr Airflow =1m/s 0.330 °C/W
Wimr Airflow =2 m/s 0.410 °C/W

Table 43. Thermal Characteristics for BGA (Thermal vias in
PCB)

Parameter | Condition Typical Unit
0 Airflow =0 m/s 23.40 °C/W
O)ma Airflow =1m/s 20.00 °C/W
(ST Airflow =2 m/s 19.20 °C/W
0)c 5.00 °C/W
Yyr Airflow =0 m/s 0.130 °C/W
Wimr Airflow = 1 m/s 0.300 °C/W
Yiur Airflow =2 m/s 0.360 °C/W

Table 44. Thermal Characteristics for LQFP_EP (with
Exposed Pad Soldered to PCB)

Parameter | Condition Typical Unit
0a Airflow =0 m/s 16.80 °C/W
O)maA Airflow =1 m/s 14.20 °C/W
(ST Airflow =2 m/s 13.50 °C/W
0)c 7.25 °C/W
Yyr Airflow =0 m/s 0.51 °C/W
Yimr Airflow =1 m/s 0.72 °C/W
Yiur Airflow =2 m/s 0.80 °C/W
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Figure 43 shows the top view of the 144-lead LQFP_EP pin con-
figuration. Figure 44 shows the bottom view of the 144-lead
LQFP_EP lead configuration.

LEAD 144 LEAD 109
LEAD 1 LEAD 108
LEAD 1 INDICATOR /
ADSP-2136x
144-LEAD LQFP_EP
TOP VIEW
LEAD 36 LEAD 73
LEAD 37 LEAD 72

Figure 43. 144-Lead LQFP_EP Lead Configuration (Top View)

LEAD 109 LEAD 144
LEAD 108 LEAD 1
ADSP-2136x
144-LEAD LQFP_EP GND PAD
BOTTOM VIEW (LEAD 145) LEAD 1 INDICATOR
LEAD 73 LEAD 36

LEAD 72 LEAD 37

Figure 44. 144-Lead LQFP_EP Lead Configuration (Bottom View)
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