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buses and on-chip instruction cache, the processor can simulta-
neously fetch four operands (two over each data bus) and one
instruction (from the cache), all in a single cycle.
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Figure 2. SHARC Core Block Diagram

Instruction Cache

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

Data Address Generators with Zero-Overhead Hardware
Circular Buffer Support

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

Flexible Instruction Set

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

Variable Instruction Set Architecture (VISA)

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

The external memory interface supports access to the external
memory through core and DMA accesses. The external memory
address space is divided into four banks. Any bank can be pro-
grammed as either asynchronous or synchronous memory. The
external ports are comprised of the following modules.

« An AMI which communicates with SRAM, FLASH, and
other devices that meet the standard asynchronous SRAM
access protocol. The AMI supports 6M words of external
memory in Bank 0 and 8M words of external memory in
Bank 1, Bank 2, and Bank 3.

o An SDRAM controller that supports a glueless interface
with any of the standard SDRAMs. The SDC supports 62M
words of external memory in Bank 0, and 64M words of
external memory in Bank 1, Bank 2, and Bank 3.

o Arbitration logic to coordinate core and DMA transfers
between internal and external memory over the
external port.

External Port

The external port provides a high performance, glueless inter-
face to a wide variety of industry-standard memory devices. The
external port, available on the 196-ball CSP_BGA, may be used
to interface to synchronous and/or asynchronous memory
devices through the use of its separate internal memory control-
lers. The first is an SDRAM controller for connection of
industry-standard synchronous DRAM devices while the sec-
ond is an asynchronous memory controller intended to
interface to a variety of memory devices. Four memory select
pins enable up to four separate devices to coexist, supporting
any desired combination of synchronous and asynchronous
device types. Non-SDRAM external memory address space is
shown in Table 6.

Table 6. External Memory for Non-SDRAM Addresses

Sizein
Bank Words Address Range
Bank 0 6M 0x0020 0000—-0x007F FFFF
Bank 1 8M 0x0400 0000—-0x047F FFFF
Bank 2 8M 0x0800 0000-0x087F FFFF
Bank 3 8M 0x0C00 0000-0x0C7F FFFF

SIMD Access to External Memory

The SDRAM controller supports SIMD access on the 64-bit
external port data bus (EPD) which allows access to the comple-
mentary registers on the PEy unit in the normal word space
(NW). This improves performance since there is no need to
explicitly load the complementary registers (as in SISD mode).

VISA and ISA Access to External Memory

The SDRAM controller supports VISA code operation which
reduces the memory load since the VISA instructions are com-
pressed. Moreover, bus fetching is reduced because, in the best
case, one 48-bit fetch contains three valid instructions. Code
execution from the traditional ISA operation is also supported.
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Note that code execution is only supported from Bank 0 regard-
less of VISA/ISA. Table 7 shows the address ranges for
instruction fetch in each mode.

Table 7. External Bank 0 Instruction Fetch

Sizein
Access Type | Words Address Range
ISA (NW) 4M 0x0020 0000-0x005F FFFF

VISA (SW) 10M 0x0060 0000-0x00FF FFFF

SDRAM Controller

The SDRAM controller, available on the ADSP-2147x in the
196-ball CSP_BGA package, provides an interface of up to four
separate banks of industry-standard SDRAM devices or
DIMMs, at speeds up to fspcik. Fully compliant with the
SDRAM standard, each bank has its own memory select line
(MS0-MS3), and can be configured to contain between

4 Mbytes and 256 Mbytes of memory. SDRAM external mem-
ory address space is shown in Table 8.

Table 8. External Memory for SDRAM Addresses

Sizein
Bank Words Address Range
Bank 0 62M 0x0020 0000-0x03FF FFFF
Bank 1 64M 0x0400 0000-0x07FF FFFF
Bank 2 64M 0x0800 0000-0x0BFF FFFF
Bank 3 64M 0x0C00 0000-0xOFFF FFFF

A set of programmable timing parameters is available to config-
ure the SDRAM banks to support slower memory devices. The
SDRAM and the AMI interface do not support 32-bit wide
devices.

The SDRAM controller address, data, clock, and control pins
can drive loads up to distributed 30 pF. For larger memory sys-
tems, the SDRAM controller external buffer timing should be
selected and external buffering should be provided so that the
load on the SDRAM controller pins does not exceed 30 pF.

Note that the external memory bank addresses shown are for
normal-word (32-bit) accesses. If 48-bit instructions as well as
32-bit data are both placed in the same external memory bank,
care must be taken while mapping them to avoid overlap.

Asynchronous Memory Controller

The asynchronous memory controller, available on the
ADSP-2147x in the 196-ball CSP_BGA package, provides a con-
figurable interface for up to four separate banks of memory or
I/O devices. Each bank can be independently programmed with
different timing parameters, enabling connection to a wide vari-
ety of memory devices including SRAM, flash, and EPROM, as
well as I/O devices that interface with standard memory control
lines. Bank 0 occupies a 6M word window and Banks 1, 2, and 3
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Table 11. Pin Descriptions (Continued)

State During/

Name Type After Reset Description

SDRAS O/T (ipu) High-z/ SDRAM Row Address Strobe. Connect to SDRAM'’s RAS pin. In conjunction with

driven high other SDRAM command pins, defines the operation for the SDRAM to perform.

SDCAS O/T (ipu) High-z/ SDRAM Column Address Select. Connect to SDRAM’s CAS pin. In conjunction

driven high with other SDRAM command pins, defines the operation for the SDRAM to
perform.

SDWE O/T (ipu) High-z/ SDRAM Write Enable. Connect to SDRAM'’s WE or W buffer pin.

driven high

SDCKE O/T (ipu) High-z/ SDRAM Clock Enable. Connectto SDRAM’s CKE pin.Enables and disables the CLK

driven high signal. For details, see the data sheet supplied with the SDRAM device.

SDA10 O/T (ipu) High-z/ SDRAM A10 Pin. Enables applications to refresh an SDRAM in parallel with non-

driven high SDRAM accesses. This pin replaces the DSP’s ADDR10 pin only during SDRAM
accesses.

SDDQM O/T (ipu) High-z/ DQM Data Mask. SDRAM input mask signal for write accesses and output enable

driven high signal for read accesses. Input data is masked when DQM is sampled high during
a write cycle. The SDRAM output buffers are placed in a High-Z state when DQM
issampled high during aread cycle. SDDQM is driven high from reset de-assertion
until SDRAM initialization completes. Afterwards, it is driven low irrespective of
whether any SDRAM accesses occur or not.

SDCLK O/T (ipd) High-z/ SDRAM Clock Output. Clock driver for this pin differs from all other clock drivers.

driving See Figure 47. For models in the 100-lead package, the SDRAM interface should
be disabled to avoid unnecessary power switching by setting the DSDCTL bit in
SDCTL register. For more information, see the ADSP-214xx SHARC Processor
Hardware Reference.

DAI _Pyo_; I/0/T (ipu) High-Z Digital Applications Interface. These pins provide the physical interface to the
DAI SRU. The DAI SRU configuration registers define the combination of on-chip
audio-centric peripheral inputs or outputs connected to the pin and to the pin’s
output enable. The configuration registers of these peripherals then determines
the exact behavior of the pin. Any input or output signal present in the DAI SRU
may be routed to any of these pins.

DPI _Pi4,4 I/O/T (ipu) High-Z Digital Peripheral Interface. These pins provide the physical interface to the DPI
SRU. The DPI SRU configuration registers define the combination of on-chip
peripheral inputs or outputs connected to the pin and to the pin's output enable.
The configuration registers of these peripherals then determine the exact
behavior of the pin. Any input or output signal present in the DPI SRU may be
routed to any of these pins.

WDT_CLKIN I Watch Dog Timer Clock Input. This pin should be pulled low when not used.

WDT_CLKO (0] Watch Dog Resonator Pad Output.

WDTRSTO O (ipu) Watch Dog Timer Reset Out.

The following symbols appear in the Type column of Table 11: A = asynchronous, I = input, O = output, S = synchronous, A/D = active drive,
O/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 isin the range of 2.3Vto 2.7 V.
In this table, all pins are LVTTL compliant with the exception of the thermal diode, shift register, and real-time clock (RTC) pins.

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

Page 70.
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Table 11. Pin Descriptions (Continued)

State During/

Name Type After Reset Description

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

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

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

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

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

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

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

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

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

SR_SDI I (ipu) Shift Register Serial Data Input.

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

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

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

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

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

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

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

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

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

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

Page 70.
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Figure 5. Core Clock and System Clock Relationship to CLKIN
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Clock Input

Table 20. Clock Input

200 MHz 266 MIHz 300 MHz
Parameter Min Max Min Max Min Max Unit
Timing Requirements
tex CLKIN Period 40 100 30! 100 26.66' 100 ns
texe CLKIN Width Low 20 45 15 45 13.33 45 ns
tekn CLKIN Width High 20 45 15 45 13.33 45 ns
tekre CLKIN Rise/Fall (0.4 V to 2.0V) 3 3 3 ns
teak’ CCLK Period 5 10 3.75 10 3.33 10 ns
fuco> VCO Frequency 200 600 200 600 200 600 MHz
tao™? CLKIN Jitter Tolerance -250 +250 -250 +250 -250 +250 ps
! Applies only for CLKCFG1-0 = 00 and default values for PLL control bits in PMCTL.
% Any changes to PLL control bits in the PMCTL register must meet core clock timing specification t,.
?See Figure 5 for VCO diagram.
* Actual input jitter should be combined with ac specifications for accurate timing analysis.
*Jitter specification is maximum peak-to-peak time interval error (TIE) jitter.
- tex > tew
CLKIN _/ \_
le—— tckn tok, ——
Figure 7. Clock Input
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Precision Clock Generator (Direct Pin Routing)

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

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

Table 29. Precision Clock Generator (Direct Pin Routing)

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

(DAIL_PO1 - DAL P20).

88-Lead LFCSP Package

All Other Packages

Parameter Min Max Min Max Unit

Timing Requirements

trcaip Input Clock Period tpak X 4 tpek X 4 ns

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

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

Switching Characteristics

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

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

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

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

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

chapter.

! Normal mode of operation.

DAI_Pn
DPI_Pn
PCG_TRIGx_|

DAI_Pm
DPI_Pm
PCG_EXTx_|
(CLKIN)

DAI_Py
DPI_Py
PCK_CLKx_O

AVAVAY

tstric <> thriG

)
«

J)

«

torcaio

DAI_Pz
DPI_Pz
PCG_FSx_O

)L
«

torrIGCLK

)L
«

|<«—— toTRIGFS

topcaio

tecaip

teccow

Figure 17. Precision Clock Generator (Direct Pin Routing)
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Figure 20. AMI Read
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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.
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Serial Ports

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

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

Table 34. Serial Ports—External Clock

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

DAI_P20-1 pins.

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

! Referenced to sample edge.
? Referenced to drive edge.
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Sample Rate Converter—Serial Output Port

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

Table 42. ASRC, Serial Output Port

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

drive edge.

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

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

be either CLKIN or any of the DAI pins.

SAMPLE EDGE

DAI_P20-1 \«——— tspcocLkw ———»| /

(SCLK)

tsrccLk

tsresrs

tsrcHFs

DAI_P20-1

D@ X

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

XX

Figure 29. ASRC Serial Output Port Timing
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Pulse-Width Modulation Generators (PWM)

The following timing specifications apply when the
ADDR23-8/DPI_14-1 pins are configured as PWM.

Table 43. Pulse-Width Modulation (PWM) Timing

88-Lead LFCSP Package All Other Packages
Parameter Min Max Min Max Unit
Switching Characteristics
trwmw PWM OUtpUt Pulse Width tock — 2 (2]6 -2)x trcik tock — 2 (216 -2)x trcik ns
trwmp PWM Output Period 2 X tpek — 2 (2]6 -1)x trcik 2 X tpek— 1.5 (216 -1)x trcik ns
e thwmw
PWM
OUTPUTS
- tewmp >

Figure 30. PWM Timing
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SPI Interface—Master

Both the primary and secondary SPIs are available through DPI
only. The timing provided in Table 50 and Table 51 applies

to both.

Table 50. SPI Interface Protocol—Master Switching and Timing Specifications

88-Lead LFCSP Package All Other Packages
Parameter Min Max Min Max Unit
Timing Requirements
tsspiom Data Input Valid to SPICLK Edge (Data Input Setup Time) | 10 8.6 ns
thspiom SPICLK Last Sampling Edge to Data Input Not Valid 2 2 ns
Switching Characteristics
tspicLkm Serial Clock CyCle 8 X trck — 2 8 % trcik — 2 ns
tspicHm Serial Clock High Period 4 X tpk— 2 4 Xtk — 2 ns
tspicm Serial Clock Low Period 4 X tpex—2 4 X tpex— 2 ns
topspiom SPICLK Edge to Data Out Valid (Data Out Delay time) 2.5 2.5
thpspiom SPICLK Edge to Data Out Not Valid (Data Out Hold time) |4 x ook — 2 4 x trck — 2 ns
tspsam DPI Pin (SPI Device Select) Low to First SPICLK Edge 4 X tpex— 2 4 X tpex— 2 ns
thpsm Last SPICLK Edge to DPI Pin (SPI Device Select) High 4 X tpck - 2 4 X tpek— 2 ns
tspirom Sequential Transfer Delay 4 X tpck — 2 4 X tpe— 14 ns
(OUI?I'FF”IUT)
(\(\
tspscim tspichm tspicLm
- > > > ——— tspicLkm ———={<— thpsm —-{<— tsprom —>|
SPICLK 2
(cP=o,
cP=1)
(OUTPUT) e
t tupspibm
DDSPIDM - L
'd J)
MosI X “ *
(OUTPUT)
(’(’
CPHASE =1 tsspiom tsspiom
thspiom - thspipm
b))}
MISO N X
(INPUT) *
~ 2
tDDSPIDM -—— tHDSPIDM
'd )
MosI >< “ >< ;<
(OUTPUT)
(’(’
CPHASE = 0 tsspipm tuspiom
b))}
X D@ X
(INPUT)
N )

Figure 36.
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Media Local Bus

All the numbers given are applicable for all speed modes

(1024 FS, 512 FS, and 256 FS for 3-pin; 512 FS and 256 FS for
5-pin) unless otherwise specified. Please refer to MediaLB speci-
fication document rev 3.0 for more details.

Table 52. MLB Interface, 3-Pin Specifications

Parameter Min Typ Max Unit
3-Pin Characteristics
tmLBCLK MLB Clock Period

1024 FS 20.3 ns

512FS 40 ns

256 FS 81 ns
tvcke MLBCLK Low Time

1024 FS 6.1 ns

512FS 14 ns

256 FS 30 ns
tuakn MLBCLK High Time

1024 FS 9.3 ns

512FS 14 ns

256 FS 30 ns
tvckr MLBCLK Rise Time (V) to Vi)

1024 FS 1 ns

512 FS/256 FS 3 ns
ke MLBCLK Fall Time (V,y to V)

1024 FS 1 ns

512 FS/256 FS 3 ns
twpwy' MLBCLK Pulse Width Variation

1024 FS 0.7 ns p-p

512 FS/256 2.0 ns p-p
tosmcr DAT/SIG Input Setup Time 1 ns
toHmcE DAT/SIG Input Hold Time 1.2 ns
tvcroz DAT/SIG Output Time to Three-State 0 15 ns
tvcory DAT/SIG Output Data Delay From MLBCLK Rising Edge 8 ns
typza’ Bus Hold Time

1024 FS 2 ns

512 FS/256 4 ns
Cuis DAT/SIG Pin Load

1024 FS 40 pf

512 FS/256 60 pf

! Pulse width variation is measured at 1.25 V by triggering on one edge of MLBCLK and measuring the spread on the other edge, measured in ns peak-to-peak (p-p).
?The board must be designed to ensure that the high impedance bus does not leave the logic state of the final driven bit for this time period. Therefore, coupling must be

minimized while meeting the maximum capacitive load listed.
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MLBSIG/
MLBDAT
(Rx, Input) >< VALID ><
— | |~ toumcr
tosmcr
-
[e———tvekt ——— | e ———>
MLBCLK tmekr \
> | |- tvckF | <
tuiecLk >
tmcroL
tmeorv
))
L(¢
MLBSO/ /< VALID
MLBDO 09
(Tx, Output) «

Figure 39. MLB Timing (5-Pin Interface)

MLBCLK

tmpwy twpwy
| |- .

Figure 40. MLB 3-Pin and 5-Pin MLBCLK Pulse Width Variation Timing
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Shift Register

Table 54. Shift Register

Parameter Min Max Unit
Timing Requirements

tsspi SR_SDI Setup Before SR_SCLK Rising Edge 7 ns
thspl SR_SDI Hold After SR_SCLK Rising Edge 2 ns
tssoipal’ DAI_P08-01 (SR_SDI) Setup Before DAI_P08-01 (SR_SCLK) Rising Edge 7 ns
tuspipal’ DAI_P08-01 (SR_SDI) Hold After DAI_P08-01 (SR_SCLK) Rising Edge 2 ns
tescraLck’ SR_SCLK to SR_LAT Setup 2 ns
tsscratcronl” 2 DAI_P08-01 (SR_SCLK) to DAI_P08-01 (SR_LAT) Setup 2 ns
tCLRREMISCK Removal Time SR_CLR to SR_SCLK 3 X tpek -5 ns
L RREM2LCK Removal Time SR_CLR to SR_LAT 2 X tpck— 5 ns
terw SR_CLR Pulse Width 4 X tpek—5 ns
tscrw SR_SCLK Clock Pulse Width 2 X tpck — 2 ns
tickw SR_LAT Clock Pulse Width 2 X tpe— 5 ns
fvax Maximum Clock Frequency SR_SCLK or SR_LAT fock + 4 MHz
Switching Characteristics ns
tpspor’ SR_SDO Hold After SR_SCLK Rising Edge 3 ns
tpspoz” SR_SDO Max. Delay After SR_SCLK Rising Edge 13 ns
tpspooan” > SR_SDO Hold After DAI_P08-01 (SR_SCLK) Rising Edge 3 ns
tpspopar” > SR_SDO Max. Delay After DAI_P08-01 (SR_SCLK) Rising Edge 13 ns
tpsposer™ ¢ SR_SDO Hold After DAI_P20-01 (SR_SCLK) Rising Edge -2 ns
tpsposp> SR_SDO Max. Delay After DAI_P20-01 (SR_SCLK) Rising Edge 5 ns
tpsporcer > 8 SR_SDO Hold After DAI_P20-01 (SR_SCLK) Rising Edge -2 ns
tpspopce> > 8 SR_SDO Max. Delay After DAI_P20-01 (SR_SCLK) Rising Edge 5 ns
tpspoctri SR_CLR to SR_SDO Min. Delay 4 ns
tospocLre’ SR_CLR to SR_SDO Max. Delay 13 ns
tpLpor’ SR_LDO Hold After SR_LAT Rising Edge 3 ns
tpLpoz” SR_LDO Max. Delay After SR_LAT Rising Edge 13 ns
toLoopalr’ SR_LDO Hold After DAI_P08-01 (SR_LAT) Rising Edge 3 ns
toLoopai’ SR_LDO Max. Delay After DAI_P08-01 (SR_LAT) Rising Edge 13 ns
touposer> SR_LDO Hold After DAI_P20-01 (SR_LAT) Rising Edge -2 ns
toLposp SR_LDO Max. Delay After DAI_P20-01 (SR_LAT) Rising Edge 5 ns
tpuoorcer> > ¢ SR_LDO Hold After DAI_P20-01 (SR_LAT) Rising Edge -2 ns
tpLoopces > 6 SR_LDO Max. Delay After DAI_P20-01 (SR_LAT) Rising Edge 5 ns
toLpoctrr SR_CLR to SR_LDO Min. Delay 4 ns
toLpocLr’ SR_CLR to SR_LDO Max. Delay 14 ns

! Any of the DAI_P08-01 pins can be routed to the shift register clock, latch clock and serial data input via the SRU.

?Both clocks can be connected to the same clock source. If both clocks are connected to same clock source, then data in the 18-stage shift register is always one cycle ahead of
latch register data.

? For setup/hold timing requirements of off-chip shift register interfacing devices.

*SPORTx serial clock out, frame sync out, and serial data outputs are routed to shift register block internally and are also routed onto DAI_P20-01.

3 PCG serial clock output is routed to SPORT and shift register block internally and are also routed onto DAI_P20-01. The SPORTSs generate SR_LAT and SDI internally.

®PCG Serial clock and frame sync outputs are routed to SPORT and shift register block internally and are also routed onto DAI_P20-01. The SPORTSs generate SDI internally.
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SR_SCLK
OR
DAI_P08-01
tssckaLck
tssckaLckpal
SR_LAT
OR
DAI_P08—01
SR_SDI
S o QD s G
DAI_P08-01
SR_LDO
Figure 44. SR_SCLKto SR_LAT Setup, Clocks Pulse Width and Maximum Frequency
toLrw
SR_CLR
tcLrRREM2SCK
SR_SDCLK
DAI_P08-01
-< |
SR_LAT teLrRREM2LCK
OR
DAI_P08-01
tbspocLr2
tbspocLri
SR_SDO
tbLbocLr2
tbLpocLr1
SR_LDO

Figure 45. Shift Register Reset Timing
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Thermal Diode

The processors incorporate thermal diode/s to monitor the die
temperature. The thermal diode is a grounded collector, PNP
bipolar junction transistor (BJT). The THD_P pin is connected
to the emitter, and the THD_M pin is connected to the base of
the transistor. These pins can be used by an external tempera-
ture sensor (such as ADM1021A or LM86 or others) to read the
die temperature of the chip.

The technique used by the external temperature sensor is to
measure the change in VBE when the thermal diode is operated
at two different currents. This is shown in the following
equation:

AVBE= n x kETx In(N)

Table 60. Thermal Diode Parameters—Transistor Model!

where:

n = multiplication factor close to 1, depending on process
variations

k = Boltzmann constant

T = temperature (°C)

q = charge of the electron

N = ratio of the two currents

The two currents are usually in the range of 10 uA to 300 pA for
the common temperature sensor chips available.

Table 60 contains the thermal diode specifications using the
transistor model.

Symbol Parameter Min Typ Max Unit
lew? Forward Bias Current 10 300 HA
Ie Emitter Current 10 300 HA
ng* Transistor Ideality 1.012 1.015 1.017

Ry > Series Resistance 0.12 0.2 0.28 Q

! Analog Devices does not recommend operation of the thermal diode under reverse bias.
? Analog Devices does not recommend operation of the thermal diode under reverse bias.

3 Specified by design characterization.

The ideality factor, nQ, represents the deviation from ideal diode behavior as exemplified by the diode equation: I = I x (e V®¥"T _ 1) where I5 = saturation current,
q = electronic charge, Vi = voltage across the diode, k = Boltzmann constant, and T = absolute temperature (Kelvin).

* The series resistance (Ry) can be used for more accurate readings as needed.
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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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! For information relating to the exposed pad on the SW-100-2 package, see the table endnote on Page 70.
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Figure 59. 196-Ball Chip Scale Package, Ball Grid Array [CSP_BGA]
(BC-196-8)
Dimensions shown in millimeters
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