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The block diagram of the ADSP-21368 on Page 1 also shows the
peripheral clock domain (also known as the I/O processor) and

contains the following features:

« 10DO (peripheral DMA) and IOD1 (external port DMA)

buses for 32-bit data transfers

o Peripheral and external port buses for core connection

o External port with an AMI and SDRAM controller

e 4 units for PWM control

o 1 MTM unit for internal-to-internal memory transfers

« Digital applications interface that includes four precision
clock generators (PCG), a input data port (IDP) for serial
and parallel interconnect, an S/PDIF receiver/transmitter,
four asynchronous sample rate converters, eight serial
ports, a flexible signal routing unit (DAI SRU).

« Digital peripheral interface that includes three timers, a 2-
wire interface, two UARTS, two serial peripheral interfaces
(SPI), 2 precision clock generators (PCG) and a flexible sig-
nal routing unit (DPI SRU).

SHARC FAMILY CORE ARCHITECTURE

The ADSP-21367/ADSP-21368/ADSP-21369 are code compati-
ble at the assembly level with the ADSP-2126x, ADSP-21160,
and ADSP-21161, and with the first generation ADSP-2106x
SHARC processors. The ADSP-21367/ADSP-21368/
ADSP-21369 processors share architectural features with the
ADSP-2126x and ADSP-2116x SIMD SHARC processors, as
shown in Figure 2 and detailed in the following sections.
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Figure 2. SHARC Core Block Diagram
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The serial ports also contain frame sync error detection logic
where the serial ports detect frame syncs that arrive early (for
example, frame syncs that arrive while the transmission/recep-
tion of the previous word is occurring). All the serial ports also
share one dedicated error interrupt.

S/PDIF-Compatible Digital Audio Receiver/Transmitter

The S/PDIF receiver/transmitter has no separate DMA chan-
nels. It receives audio data in serial format and converts it into a
biphase encoded signal. The serial data input to the
receiver/transmitter can be formatted as left-justified, IS, or
right-justified with word widths of 16, 18, 20, or 24 bits.

The serial data, clock, and frame sync inputs to the S/PDIF
receiver/transmitter are routed through the signal routing unit
(SRU). They can come from a variety of sources such as the
SPORTS, external pins, the precision clock generators (PCGs),
or the sample rate converters (SRC) and are controlled by the
SRU control registers.

Synchronous/Asynchronous Sample Rate Converter

The sample rate converter (SRC) contains four SRC blocks and
is the same core as that used in the AD1896 192 kHz stereo
asynchronous sample rate converter and provides up to 128 dB
SNR. The SRC block is used to perform synchronous or asyn-
chronous sample rate conversion across independent stereo
channels, without using internal processor resources. The four
SRC blocks can also be configured to operate together to con-
vert multichannel audio data without phase mismatches.
Finally, the SRC can be used to clean up audio data from jittery
clock sources such as the S/PDIF receiver.

Input Data Port

The IDP provides up to eight serial input channels—each with
its own clock, frame sync, and data inputs. The eight channels
are automatically multiplexed into a single 32-bit by eight-deep
FIFO. Data is always formatted as a 64-bit frame and divided
into two 32-bit words. The serial protocol is designed to receive
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 Generators

The precision clock generators (PCG) consist of four units, each
of which generates a pair of signals (clock and frame sync)
derived from a clock input signal. The units, A B, C, and D, are
identical 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.

Digital Peripheral Interface (DPI)

The digital peripheral interface provides connections to two
serial peripheral interface ports (SPI), two universal asynchro-
nous receiver-transmitters (UARTS), a 2-wire interface (TWI),
12 flags, and three general-purpose timers.
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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 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. 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-21367/
ADSP-21368/ADSP-21369 SPI-compatible peripheral imple-
mentation also features programmable baud rate and clock
phase and polarities. The SPI-compatible port uses open-drain
drivers to support a multimaster configuration and to avoid
data contention.

UART Port

The processors provide a full-duplex universal asynchronous
receiver/transmitter (UART) port, which is fully compatible
with PC-standard UARTSs. The UART port provides a simpli-
fied UART interface to other peripherals or hosts, supporting
full-duplex, DMA-supported, asynchronous transfers of serial
data. The UART also has multiprocessor communication capa-
bility using 9-bit address detection. This allows it to be used in
multidrop networks through the RS-485 data interface
standard. The UART port also includes support for five data bits
to eight data bits, one stop bit or two stop bits, and none, even,
or odd parity. The UART port supports two modes of
operation:
+ PIO (programmed I/O) - The processor sends or receives
data by writing or reading I/O-mapped UART registers.
The data is double-buffered on both transmit and receive.

« DMA (direct memory access) - The DMA controller trans-
fers both transmit and receive data. This reduces the
number and frequency of interrupts required to transfer
data to and from memory. The UART has two dedicated
DMA channels, one for transmit and one for receive. These
DMA channels have lower default priority than most DMA
channels because of their relatively low service rates.

The UART port’s baud rate, serial data format, error code gen-
eration and status, and interrupts are programmable:

« Supporting bit rates ranging from (f;/1,048,576) to
(fyoue/16) bits per second.

o Supporting data formats from 7 bits to 12 bits per frame.

o Both transmit and receive operations can be configured to
generate maskable interrupts to the processor.

Where the 16-bit UART_Divisor comes from the DLH register
(most significant eight bits) and DLL register (least significant
eight bits).

In conjunction with the general-purpose timer functions, auto-
baud detection is supported.
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Peripheral Timers

Three general-purpose timers can generate periodic interrupts
and be independently set to operate in one of three modes:

o Pulse waveform generation mode
o Pulse width count/capture mode
o 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.

2-Wire Interface Port (TWI)

The TWI is a bidirectional 2-wire serial bus used to move 8-bit
data while maintaining compliance with the I*C bus protocol.
The TWI master incorporates the following features:

« Simultaneous master and slave operation on multiple
device systems with support for multimaster data
arbitration

« Digital filtering and timed event processing
o 7-bit and 10-bit addressing
« 100 kbps and 400 kbps data rates

o Low interrupt rate

1/0 PROCESSOR FEATURES

The 1/O processor 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 controller allows 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 UART.

Thirty four channels of DMA are available on the ADSP-2136x
processors as shown in Table 6.

Table 6. DMA Channels

Peripheral DMA Channels
SPORTs 16

PDAP 8

SPI 2

UART 4

External Port 2
Memory-to-Memory 2
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Delay Line DMA

The ADSP-21367/ADSP-21368/ADSP-21369 processors pro-
vide delay line DMA functionality. This allows processor reads
and writes to external delay line buffers (in external memory,
SRAM, or SDRAM) with limited core interaction.

SYSTEM DESIGN

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

Program Booting

The internal memory of the processors can be booted up at sys-
tem power-up from an 8-bit EPROM via the external port, an
SPI master or slave, or an internal boot. Booting is determined
by the boot configuration (BOOT_CFG1-0) pins (see Table 7
and the processor hardware reference). 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 7. Boot Mode Selection

BOOT_CFG1-0 Booting Mode
00 SPI Slave Boot
01 SPI Master Boot
10 EPROM/FLASH Boot
1 No boot (processor executes from
internal ROM after reset)
Power Supplies

The processors have separate power supply connections for the
internal (Vppy), external (Vippe), and analog (Ayyp/Aygs) power
supplies. The internal and analog supplies must meet the 1.3 V
requirement for the 400 MHz device and 1.2 V for the

333 MHz and 266 MHz devices. The external supply must meet
the 3.3 V requirement. All external supply pins must be con-
nected to the same power supply.

Note that the analog supply pin (A,p,) 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
Aypp pin. Place the filter components as close as possible to the
App/Ayg pins. For an example circuit, see Figure 3. (A recom-
mended ferrite chip is the muRata BLM18AG102SN1D). To
reduce noise coupling, the PCB should use a parallel pair of
power and ground planes for Vy;; and GND. Use wide traces
to connect the bypass capacitors to the analog power (A,,;) and
ground (Ay) pins. Note that the A, and A pins specified in
Figure 3 are inputs to the processor and not the analog ground
plane on the board—the Ay pin should connect directly to dig-
ital ground (GND) at the chip.
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PIN FUNCTION DESCRIPTIONS

The following symbols appear in the Type column of Table 8:

A = asynchronous, G = ground, I = input, O = output,

O/T = output three-state, P = power supply, S = synchronous,
(A/D) = active drive, (O/D) = open-drain, (pd) = pull-down

resistor, (pu) = pull-up resistor.

Table 8. Pin Descriptions

The ADSP-21367/ADSP-21368/ADSP-21369 SHARC proces-
sors use extensive pin multiplexing to achieve a lower pin count.
For complete information on the multiplexing scheme, see the
ADSP-21368 SHARC Processor Hardware Reference, “System
Design” chapter.

State During/

After Reset
Name Type (ID =00x) Description
ADDRy;.o O/T (pu)! Pulled high/ External Address. The processors output addresses for external memory and peripher-
driven low als on these pins.
DATAz:1 0 /0 (pu)! Pulled high/ External Data. Data pins can be multiplexed to support external memory interface data
pulled high (I/0), the PDAP (1), FLAGS (I/0), and PWM (O). After reset, all DATA pins are in EMIF mode
and FLAG(0-3) pins are in FLAGS mode (default). When configured using the IDP_P-
DAP_CTL register, IDP Channel 0 scans the external port data pins for parallel input data.
ACK I (pu)! Memory Acknowledge. External devices can deassert ACK (low) to add wait states to an
external memory access. ACK is used by I/0 devices, memory controllers, or other periph-
erals to hold off completion of an external memory access.
MS,4 O/T (pu)’ Pulled high/ Memory Select Lines 0-1. These lines are asserted (low) as chip selects for the corre-
driven high sponding banks of external memory. The MS. , lines are decoded memory address lines
that change atthe sametime asthe otheraddress 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, whether or not the condition is true.
The MS; pin can be used in EPORT/FLASH boot mode. See the processor hardware
reference for more information.
RD O/T (pu)’ Pulled high/ External Port Read Enable. RD is asserted whenever the processors read a word from
driven high external memory.
WR O/T (pu)’ Pulled high/ External Port Write Enable. WRis asserted when the processors write aword to external
driven high memory.
FLAGI[0]/IRQO I/0 FLAGIO] INPUT FLAGO/Interrupt Request 0.
FLAG[1]/IRQ1 I/0 FLAG[1] INPUT FLAG1/Interrupt Request 1.
FLAG[2]/IRQ2/ I/0 with pro- FLAG[2] INPUT FLAG2/Interrupt Request 2/Memory Select 2.
MS, grammablepu
(for MS mode)
FLAG[3)/ I/0 with pro- FLAG[3] INPUT FLAG3/Timer Expired/Memory Select 3.
TMREXP/MS; grammablepu
(for MS mode)
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SPECIFICATIONS

OPERATING CONDITIONS
366 MHz 333 MHz
400 MHz 350 MHz 266 MHz
Parameter' | Description Min Max Min Max Min Max Unit
Voonr Internal (Core) Supply Voltage 1.25 135 1.235 1.365 1.14 1.26 \Y
Ao Analog (PLL) Supply Voltage 1.25 1.35 1.235 1.365 1.14 1.26 \Y
Vooexr External (I/O) Supply Voltage 3.13 347 3.13 347 3.13 347 Vv
V.2 High Level Input Voltage @ Vyper = Max 2.0 Vooer +0.5 2.0 Voper +0.5 2.0 Vooes +0.5 |V
v,2 Low Level Input Voltage @ Vyper = Min -0.5 +0.8 -0.5 +0.8 -0.5 +0.8 Vv
Vie High Level Input Voltage @ Vi = Max 1.74 Vooer +0.5 | 1.74 Vooexr +0.5 | 1.74 Vooexr + 0.5 |V
Vi Low Level Input Voltage @ Vyper = Min -0.5 +1.1 -0.5 +1.1 -0.5 +1.1 Vv
T Junction Temperature 208-Lead LQFP_EP @
Tser 0°C to 70°C 0 95 0 110 0 110 °C
T, Junction Temperature 208-Lead LQFP_EP @
Toweenr ~40°C to +85°C N/A N/A N/A N/A -40 +120 °C
T Junction Temperature 256-Ball BGA_ED @
Tamsenr 0°C to 70°C 0 95 N/A N/A 0 105 °C
T, Junction Temperature 256-Ball BGA_ED @
Toweenr ~40°C to +85°C N/A N/A N/A N/A -40 +105 °C

! Specifications subject to change without notice.

2 Applies to input and bidirectional pins: DATAx, ACK, RPBA, BRx, IDx, FLAGx, DAI_Px, DPI_Px, BOOT_CFGx, CLK_CFGx, RESET, TCK, TMS, TDI, TRST.

? Applies to input pin CLKIN.

Rev. F
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ELECTRICAL CHARACTERISTICS

Parameter Description Test Conditions Min Typ Max Unit
. High Level Output Voltage @ Vyper = Min, Iy, = —1.0 mA? 24 Y
Vo Low Level Output Voltage @ Vooer = Min, Iy, = 1.0 mA? 0.4 Y
[, High Level Input Current @ Ve = Max, Vi, = Vyper Max 10 pA
I35 Low Level Input Current @ Voper= Max, V=0V 10 HA
[ High Level Input Current Pull-Down @ Voper= Max, V=0V 250 MA
lso? Low Level Input Current Pull-Up @ Voper= Max, V=0V 200 MA
Loz "8 Three-State Leakage Current @ Ve = Max, Vi, = Vyper Max 10 pA
lon”” Three-State Leakage Current @ Voper= Max, V=0V 10 MA
loaps® Three-State Leakage Current Pull-Up @ Vopexr= Max, V=0V 200 MA
lopanrve ' Supply Current (Internal) teax = 3.75 ns, Voo = 1.2V, 25°C 700 mA
te = 3.00 NS, Vogyr = 1.2V, 25°C 900 mA
tox = 2.85 NS, Vognr = 1.3 V, 25°C 1050 mA
tex = 2.73 NS, Vognr = 1.3 V, 25°C 1080 mA
te = 2.50 NS, Vognr = 1.3 V, 25°C 1100 mA
Al Supply Current (Analog) Ay, = Max 1 mA
G215 Input Capacitance fy =1 MHz, Toue = 25°C, V=13V 47 pF

! Applies to output and bidirectional pins: ADDRx, DATAx, RD, WR, MSx, BRx, FLAGx, DAI_Px, DPI_Px, SDRAS, SDCAS, SDWE, SDCKE, SDA10, SDCLKx, EMU, TDO.
% See Output Drive Currents on Page 51 for typical drive current capabilities.

* Applies to input pins without internal pull-ups: BOOT_CFGx, CLK_CFGx, CLKIN, RESET, TCK.

* Applies to input pins with internal pull-ups: ACK, RPBA, TMS, TDI, TRST.

3 Applies to input pins with internal pull-downs: IDx.

¢ Applies to input pins with internal pull-ups disabled: ACK, RPBA.
7 Applies to three-statable pins without internal pull-ups: FLAGx, SDCLKx, TDO.

8 Applies to three-statable pins with internal pull-ups: ADDRx, DATAx, RD, WR, MSx, BRx, DAI_Px, DPI_Px, SDRAS, SDCAS, SDWE, SDCKE, SDA10, EMU.

o Applies to three-statable pins with internal pull-ups disabled: ADDRx, DATAX, RD, WR, MSx, BRx, DAI_Px, DPI_Px, SDRAS, SDCAS, SDWE, SDCKE, SDA10
1%See the Engineer-to-Engineer Note “Estimating Power Dissipation for ADSP-21368 SHARC Processors” (EE-299) for further information.

"Characterized, but not tested.
2Applies to all signal pins.
BGuaranteed, but not tested.
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o The product of CLKIN and PLLM must never exceed fyco
(max) in Table 13 if the input divider is enabled
(INDIV =1).

The VCO frequency is calculated as follows:

fVCO =2xPLLM XfINPUT
fecrx = (2 x PLLM X finpyr) + (2 x PLLD)

where:
fvco = VCO output

PLLM = Multiplier value programmed in the PMCTL register.
During reset, the PLLM value is derived from the ratio selected
using the CLK_CFG pins in hardware.

PLLD = Divider value 1, 2, 4, or 8 based on the PLLD value pro-
grammed on the PMCTL register. During reset this value is 1.

fiveur = Input frequency to the PLL.
fineur = CLKIN when the input divider is disabled or
fiveur = CLKIN + 2 when the input divider is enabled

Note the definitions of the clock periods that are a function of
CLKIN and the appropriate ratio control shown in and

Table 11. All of the timing specifications for the ADSP-2136x
peripherals are defined in relation to t,q . See the peripheral spe-
cific timing section for each peripheral’s timing information.

Table 11. Clock Periods

Timing

Requirements Description

t CLKIN Clock Period

teax Processor Core Clock Period

toaik Peripheral Clock Period = 2 X t

Figure 5 shows core to CLKIN relationships with external oscil-
lator or crystal. The shaded divider/multiplier blocks denote
where clock ratios can be set through hardware or software
using the power management control register (PMCTL). For
more information, see the processor hardware reference.

PMCTL
(SDCKR)
PMCTL
PLL (PLLBP)
(72}
f 7] CCLK
CLKIN CLKIN finput LOOP veo PLL % SDRAM |
> —> — = 2 >
DIVIDER FILTER EEC DIVIDER »|E = DIVIDER
y feck |2
XTAL Y
f PMCTL
(2xPLLD) ?
PMCTL
(INDIV) PLL - PMCTL »| DIVIDE |PCLK
MULTIPLIER (PLLBP) BY 2
L » PCLK
CLK_CFGx/PMCTL (2xPLLM)
» CCLK
CLKOUT (TEST ONLY)
i -
=
DELAY OF =
—>| 4096 CLKIN > E
CYCLES

\

Figure 5. Core Clock and System Clock Relationship to CLKIN
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Clock Input

Table 13. Clock Input

400 MHZ' 366 MHz2 350 MHZ3 333 MHz* 266 MHz®

Parameter Min Max Min Max Min Max Min Max Min Max Unit
Timing Requirements

te CLKIN Period 158 100 16.39% 100 17.14% 100 188 100 22,55 100 ns
tee  CLKIN Width Low 7.5 45 8.1 45 8.5 45 9’ 45 11.25'" 45 ns
taw  CLKIN Width High 7.5 45 8.1" 45 8.5 45 9’ 45 11.25'" 45 ns
tar  CLKIN Rise/Fall (0.4 Vto 2.0V) 3 3 3 3 3 ns
te’  CCLK Period 2.58 10 273% 10 2855 10 3.08 10 3.75¢ 10 ns
ff  VCO Frequency 100 800 100 800 100 800 100 800 100 600 MHz
te” ' CLKIN Jitter Tolerance -250  +250 |-250 4250 |-250  +250 |-250 4250 [-250  +250 |ps

! Applies to all 400 MHz models. See Ordering Guide on Page 61.
? Applies to all 366 MHz models. See Ordering Guide on Page 61.
* Applies to all 350 MHz models. See Ordering Guide on Page 61.
* Applies to all 333 MHz models. See Ordering Guide on Page 61.
* Applies to all 266 MHz models. See Ordering Guide on Page 61.
¢ Applies only for CLK_CFG1-0 = 00 and default values for PLL control bits in PMCTL.

7 Any changes to PLL control bits in the PMCTL register must meet core clock timing specification te.

8See Figure 5 on Page 19 for VCO diagram.

® Actual input jitter should be combined with ac specifications for accurate timing analysis.
!Yitter specification is maximum peak-to-peak time interval error (TIE) jitter.

CLKIN

le—— tokn

tek ——

teks

Figure 7. Clock Input
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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
(DAIL_P01-20).

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 20. Precision Clock Generator (Direct Pin Routing)

Parameter Min Max Unit

Timing Requirements

Tocer Input Clock Period oo X 4 ns

tormc PCG Trigger Setup Before Falling 45 ns
Edge of PCG Input Clock

tummic PCG Trigger Hold After Falling 3 ns

Edge of PCG Input Clock
Switching Characteristics

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

Tormiccuk PCG Output Clock Delay After PCG Trigger 2.5 + (2.5 X tpegp) 10 + (2.5 X toegp) ns

Tormicrs PCG Frame Sync Delay After PCG Trigger 2.5+ ((2.5 + D = PH) X toegp) 10+ ((2.5 + D = PH) X togp) ns

toccon Output Clock Period 2 X toegp = 1 ns

D = FSxDIV, and PH = FSxPHASE. For more information, see the processor hardware reference, “Precision Clock Generators” chapter.

!'In normal mode.

tsTriG tutric
DAI_Pn e
DPI_Pn
PCG_TRIGx_| (\(\
DAI_Pm
DPI_Pm
PCG_EXTx_I|
(CLKIN)
torcaio tecap
DAI_Py
DPI_Py
PCG_CLKx_O »
torriceLK - tppcaio tecoow
DAI_Pz
DPI_Pz
PCG_FSx_O »
|e—— toTRIGFS

Figure 15. Precision Clock Generator (Direct Pin Routing)
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SDRAM Interface Timing (166 MHz SDCLK)

The 166 MHz access speed is for a single processor. When mul-
tiple ADSP-21368 processors are connected in a shared memory
system, the access speed is 100 MHz.

Table 22. SDRAM Interface Timing'

All Other Speed
366 MHz 350 MHz Grades
Parameter Min Max Min Max Min Max Unit
Timing Requirements
Tosonr DATA Setup Before SDCLK 500 500 500 ps
| DATA Hold After SDCLK 1.23 1.23 1.23 ns
Switching Characteristics
topak SDCLK Period 6.83 7.14 6.0 ns
| SDCLK Width High 3 3 2.6 ns
| SDCLK Width Low 3 3 2.6 ns
toco Command, ADDR, Data Delay After SDCLK? 438 48 48 ns
Yo Command, ADDR, Data Hold After SDCLK? 1.2 1.2 1.2 ns
Tospar Data Disable After SDCLK 53 5.3 53 ns
Tensonr Data Enable After SDCLK 1.3 13 1.3 ns
!The processor needs to be programmed in g,y = 2.5 X toq mode when operated at 350 MHz, 366 MHz, and 400 MHz.
? Command pins include: SDCAS, SDRAS, SDWE, MSx, SDA10, SDCKE.
tspeLk tspcLku
SDCLK _/_\_ _\_
tsspat | «—p| tHSDAT tspeLkL
DATA (IN)
tocap ¢
tensDAT [ ¢ R el
HCAD —»|
DATA (OUT) |
tocan tucan
COMMAND/ADDR
(ouT) X

Figure 17. SDRAM Interface Timing
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SDRAM Interface Enable/Disable Timing (166 MHz SDCLK)

Table 23. SDRAM Interface Enable/Disable Timing'

Parameter Min Max Unit
Switching Characteristics

Tosoc Command Disable After CLKIN Rise 2 Xt + 3 ns
Tensoc Command Enable After CLKIN Rise 4.0 ns
tosoee SDCLK Disable After CLKIN Rise 8.5 ns

| PR SDCLK Enable After CLKIN Rise 3.8 ns
tosoen Address Disable After CLKIN Rise 9.2 ns
Lensoca Address Enable After CLKIN Rise 2 X toe— 4 4 X ook ns

For f., = 400 MHz (SDCLK ratio = 1:2.5).

- tosoc
thspcc
COMMAND tpspca
SDCLK
ADDR
tenspc
< » LENSDCA
tensocc
COMMAND
SDCLK
ADDR

Figure 18. SDRAM Interface Enable/Disable Timing
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Memory Read

Use these specifications for asynchronous interfacing to memo-
ries. These specifications apply when the processors are the bus
master accessing external memory space in asynchronous access
mode. Note that timing for ACK, DATA, RD, WR, and strobe
timing parameters only apply to asynchronous access mode.

Table 24. Memory Read

Parameter Min Max Unit
Timing Requirements

tono Address, Selects Delay to Data Valid" 2 W 4 tpo—5.12 ns
toro RD Low to Data Valid? W-32 ns
tops Data Setup to RD High 2.5 ns
thom Data Hold from RD High® * 0 ns
tomn ACK Delay from Address, Selects™> toax —9.5 + W ns
tosa ACK Delay from RD Low® W-7.0 ns
Switching Characteristics

Torua Address Selects Hold After RD High RH +0.20 ns
tom Address Selects to RD Low' o — 3.3 ns
taw RD Pulse Width W-1.4 ns
o RD High to WR, RD Low HI + top — 0.8 ns

W = (humber of wait states specified in AMICTLx register) X tspci-
HI =RHC + IC (RHC = number of read hold cycles specified in AMICTLx register) X tspci.
IC = (number of idle cycles specified in AMICTLx register) X tspcik.
H = (number of hold cycles specified in AMICTLx register) X tspci.

!'The falling edge of MSx is referenced.

?The maximum limit of timing requirement values for tpyp and tpg;p parameters are applicable for the case where AMI_ACK is always high and when the ACK feature is not used.
?Note that timing for ACK, DATA, RD, WR, and strobe timing parameters only apply to asynchronous access mode.

“Data hold: User must meet typ, O typgy in asynchronous access mode. See Test Conditions on Page 51 for the calculation of hold times given capacitive and dc loads.

* ACK delay/setup: User must meet tpya, OF tpsa, for deassertion of ACK (low). For asynchronous assertion of ACK (high), user must meet tpyk OF tpsax-
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Serial Ports

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 28. Serial Ports—External Clock

Serial port signals SCLK, frame sync (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.

400 MHz
366 MHz
350 MHz 333 MHz 266 MHz
Parameter Min Max Min Max Min Max Unit
Timing Requirements
o FS Setup Before SCLK 2.5 2.5 2.5 ns
(Externally Generated FS in Either
Transmit or Receive Mode)
tors FS Hold After SCLK 2.5 2.5 2.5 ns
(Externally Generated FS in Either
Transmit or Receive Mode)
toome Receive Data Setup Before Receive | 1.9 2.0 2.5 ns
SCLK
tore! Receive Data Hold After SCLK 2.5 2.5 2.5 ns
Tocuow SCLK Width (thex X4)+2-0.5 (txX4)+2-0.5 (tax X 4)+2-0.5 ns
Tk SCLK Period tx X 4 tx X 4 tx X 4 ns
Switching Characteristics
torse? FS Delay After SCLK 10.25 10.25 1025 |ns
(Internally Generated FS in Either
Transmit or Receive Mode)
thorse? FS Hold After SCLK 2 2 2 ns
(Internally Generated FS in Either
Transmit or Receive Mode)
topre? Transmit Data Delay After Transmit 7.8 9.6 9.8 ns
SCLK
tuore Transmit Data Hold After Transmit |2 2 2 ns
SCLK
! Referenced to sample edge.
?Referenced to drive edge.
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SAMPLE EDGE |
- tsreeLk >

DAI_P20-1 \N<e— tspcorkw ——»/
(SCLK)

tsrcsrs —o-l<a—— tsrcHFs —»]
DAI_P20-1
(FS)

tsrcsp ——»|<e—— tsrcHD ——»

DAI_P20-1 X < X
(SDATA)

Figure 29. SRC Serial Input Port Timing
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