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24-Bit 192kHz HDCD" Decoder

The PMD200 HDCD" Process Decoder is a sophisticated Digital Signal Process
precise decoding of HDCD" encoded audio recordings. The Decoder also functlo
the-art digital filter when fed data from non-HDCD" recordings. It is designed-to
with popular data receivers and digital-to-analog converters, eliminating the
monolithic digital filters. The PMD200 has been carefully designed to maxi
i i rformance single-

clock-per-cycle DSP56300 core family of programmable CMOS digit ssors from
Motorola.
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Data Sheet Conventions
This data sheet uses the following con S

OVERBAR Used to indicate a signal tha ctive when pulled low (For example, the RESET

“asserted” Means t 4 hj etive high) signal is high, or that a low true (active low)

“deasserted” de (active high) signal is low, or that a low true (active low)

Examples: Logic State Signal State Voltage
True Asserted Vii/VoL
False Deasserted Viu/Vou
True Asserted Viu/Vonr
False Deasserted Vii/VoL
Note: Value VL, Voo, Vin, and Voy are defined by individual product specifications.
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PMD200

Features
FEATURES
High Quality Audio Processing
e 24-bit or Greater Accuracy
* Up to 24-bit Input Data Passed Without Truncation
» HDCD Process Decoding
* High-Quality HDCD Filters
» Digital Domain De-emphasis for 44.1/48 kHz
« SilentConversion™ Technology
Flexible Inputs
* EIAJ/IIS Input Compatible
e 44.1/48/88.2/96/176.4/192 kHz Input Sample Rate a
» 16/20/24 Bit Input Capable
Flexible Outputs
e 20/24 bit Output Capable
» Selectable Dither Levels for Optimum™C ormance
e 8xFs, 4xFs, and 2xFs Output D ; use with a Wide Variety of D-to-A
Converters
Convenient System Integration
» 256/384/512/768 x Fs (at 4 1z input rate) System Clock Compatible

e Soft and Hard Mute Functions
» Digital Phase Inve i

» Programmable Djgital Attenuator in 0.188dB Steps
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PMD200
Documentation

DOCUMENTATION

Table x lists the documents that provide a complete description of the PMD200 and are required
to design properly with the part. Documentation is available from a local Pacific Microsonics
distributor, a Pacific Microsonics sales office, or through the Pacific Microsonics’kome page on
the Internet (the source for the latest information).
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SECTION 1
SIGNAL/CONNECTION DESCRIPTIONS

SIGNAL GROUPINGS

The input and output signals of the PMD200 are organized into functig

in Table 1-1 and illustrated in Figure 1-1.

Table 1-1 Functional Grou

ich are listed

Functional Group NumbBer of Detailed
Signals Description
Power (Vcc) 18 Table 1-2
Ground (GND) 14 Table 1-3
Clock and PLL 4 Table 1-4
Mode Control and Reset 4 Table 1-5
Operation Control 5 Table 1-6
Hardware-mode Only Control 8 Table 1-7
I2C/SPI Interface 6 Table 1-8
Serial Audio Input 3 Table 1-9
Serial Audio Output 6 Table 1-10
Unconnected Pins 28 Table 1-11
PACIFIC MICROSONICS PMD200 Advance Information 1-1




Signal/Connection Descriptions

Signal Groupings

Figure 1-1 Signals Grouped by Function

HARDWARE MODE ONLY

CONTROL PINS
0SIZ0/ D0——W
0SizL/DI——W
‘ooB/ D2——W
JUST/ D3——M|
BCPL/ D4——W
DITH/ D5——W
SCAL/ D6——W
FSEL/D7——W

CONTROL PINS

SWUTE—W
HWIE—W

MODE CONTROL & RESET
MODA——P
MODB——W

RESET—W|

PLL AND CLOCK

XTIM——P

» . = »
vooH—Pp)
voo.Qy—p

GNP

/

S
)

POMER & ND

SDGITAL AUDIO INPUT
4— RO
VR
DIN
DIGTAL AUDIO OUTPUT
—» WCKO
—» BCKO
— DOUT/IDOL
—» DOR
—» ZERO

—» HDCD
—P AN

PROGRAM MCDE
HOST INTERFACE
——120sP
4—PROG

—MOSI/HAD
¢——SgHA2

—» MSO'SDA
—soK/saL

—» HREQ
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Signal/Connection Descriptions

Power
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Signal/Connection Descriptions

Signhal Groupings

Table 1-2 Power (Vcc)

Power Name Description
Veep PLL Power — Vccp is Vcc dedicated for PLL use. The voltage should be well-
regulated and the input should be provided with an extremely low impedance
path to the V¢ power rail. There is one V¢cp input.

Veeol(4) Quiet Core (Low) Power — Vccq. is an isolated power for the internal
processing logic. This input must be tied externally to all other chip power
inputs. The user must provide adequate external decoupling capaci here
are four Vccq inputs.

Veeon(4) Quiet External (High) Power — Vccon is @ quiet p
input must be tied externally to all other chip power i
provide adequate decoupling capacitors. There are four

Veea(4) Address Bus Power — Vcca is an isolated po
address bus I/O drivers. This input must be tied\e
power inputs. The user must provide a ate exterpal decoupling capacitors.
There are four Vcca inputs.

Veep(1) Data Bus Power — V¢cp is an isoldted power for sections of the data bus 1/O
drivers. This input must be tied all other chip power inputs. The
user must provide adequate externatdeceupling capacitors. There is one Veep
input.

Veee(1) Bus Control Power — Ve i
This input must be tied &x
provide adequate ext Wn capacitors. There is one Vccc input.

Vees(3) SHI and SAI — Vs '\ola@power for the SHI and SAl. This input must

be tied externally to all
adequate decoupling capaci

erchip’power inputs. The user must provide
. There are three Vccs inputs.

1-4
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Signal/Connection Descriptions

Power

Table 1-3 Ground (GND)

Ground Name

Description

GNDp

PLL Ground — GNDg is ground-dedicated for PLL use. The connection should
be provided with an extremely low-impedance path to ground. Vége should be
bypassed to GNDP by a 0.47uF capacitor located as close as pgssible to the

chip package. There is one GNDp connection.

GNDg(4)

Quiet Ground — GNDq is an isolated ground for the internalprﬁs’n@?gic.
This connection must be tied externally to all other chip‘ground connections.

The user must provide adequate external decouplin cit rs. There are four

GND4(4)

connections. The user must provide adequate e | decoppling capacitors.
There are four GND, connections.

GNDg, connections
Address Bus Ground — GND, is an isolated ground%%‘s of the address
bus 1/O drivers. This connection must be tied% er chip ground

GNDp(1)

Data Bus Ground — GNDyp, is an isolate

\xg%ctions of the data bus I/O
drivers. This connection must be tie INGther chip ground

GND¢(1)

connections. The user must adequate external decoupling capacitors.
There is one GND¢ conhecti

GNDs(3)

SHI and SAI Groupnd Ds'\an\igolated ground for sections of SHI and SAl.
This connection must betied externally to all other chip ground connections.
The user must provide 2 ate external decoupling capacitors. There are
three GND4 C)Qnections.

PMD200 Pin
Name

DSP56
Pin Name

\T{b% Clock & PLL

Description

EXTAL

%)éernal Clock Input (input) — EXTAL is the master clock input
| for the PMD200.

XTIM

{

\% External Clock Mode (input) — XTIM determines if the master
clock is 384xFs (HIGH) or 256xFs (LOW) where Fs is either 44.1

or 48 kHz. Additional master clock rates of 512 or 768 x Fs are
available from Program mode.

This input is 5V tolerant.

PCAP

PCAP PLL Capacitor (input) — PCAP is an input connecting an off-chip
capacitor to the PLL filter. Connect one capacitor terminal to
PCAP and the other terminal to Vccp.

PACIFIC MICROSONICS PMD200 Advance Information 1-5




Signal/Connection Descriptions

Signhal Groupings

PINIT

PINIT

PLL Initial (input) — During assertion of RESET, the value of
PINIT is written into the PLL Enable (PEN) bit of the PLL control
register, determining whether the PLL is enabled or disabled.
PINIT should be pulled low.

Table 1-5 Mode Control & Reset

PMD200 Pin
Name

DSP56364
Pin Name

Description

MODA

MODA

Mode Select A (input) — This pin sho
operation.

c@ie LOW for normal

This input is 5V tolerant.

MODB

MODB

Mode Select B (input) — This LOW for normal

operation.

This input is 5V tolerant.

MODD

MODD

Mode Select D (inpu
operation.

RESET

RESET

is an-active-low, Schmitt-trigger input.
hip isplaced in the reset state and the
reset. The Schmitt-trigger input allows

ch as a capacitor charging) to reset the
RESET signal is deasserted, the initial

RESET signal must be asserted during power
up. A stable AL signal must be supplied before deassertion of

ESET.
\Fhi\s utis BV tolerant.

T}(E} 1-6 Operation Control

PMD200 Pin
Name

PSQ\

Description

PROG

Program Mode Select (input) — HIGH enables Program mode.
LOW enables Hardware mode

SM TIQ PC2 Soft Mute (input) — Soft Mute ramps the attenuation one step
(0.188dB) every 16 input sample periods at 441/48kHz, and 128
periods at 88.2/96kHz. Un-muting is done in the reverse order.
This input is 5V tolerant.

DEEMP PC7 De-emphasis (input) — Selects the de-emphasis filter (HIGH).

DEEMP is only valid for 44.1kHz and 48kHz input rates.

1-6
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Signal/Connection Descriptions

Power

This input is 5V tolerant.

HMUTE PC9 Hard Mute (input) — Muting is accomplished in one sample.
This input is 5V tolerant.
Table 1-7 Hardware-mode Only Control
PMD200 Pin | DSP56364 D inti
Name Pin Name escription
0slIz0 DO Output Word Size (input) — These i elect the output
word size. See table x-x for settings.
0SlIz1 D1
COB D2 Complimentary Offset Binary (inpu elects between two’s-
compliment (HIGH) and compli inary (LOW)
output formats.
JUST D3 Input Justification (input)<.S c&\(v}ether the input is right-
justified (HIGH) or left-justifi @) ith respect to LRCI.
BCPL D4 Input Bit Clock Potarity(input) — Determines if input data is
latched on the rising edge (HIGH) or the falling edge (LOW) of
BCKI.
DITH D5 Dither Enable {in —t Hardware Mode, DITH selects either
TPDF djther ,arminimal HDCD dither (LOW).
SCAL D6 Gai lection’ (input) — When SCALE is LOW, Digital
Gain i led (the 6dB gain matching for HDCD Peak
Reak Extend recordings takes place internal to
~When set HIGH, Analog Gain Scaling is enabled
atching is performed externally, usually in the
in, thus optimizing dynamic range performance).
in description.
FSEL requency Select (input) — In Hardware mode, FSEL

A

Table 1-8 I2C/SPI Input

PMD200 ég//é>SP56364 D ot
Nam Pin Name escription
SPI/12C PC8 SPI/12C Interface Selection (input) — This pin selects between
SPI host interface mode (HIGH) and 12C interface mode (LOW).
D7..D0 D7..D0 I2C Base Address - When the PROG pin is HIGH (program

mode selected), and 12C is selected, D7..D0 determine the 12C

PACIFIC MICROSONICS
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Signal/Connection Descriptions

Signhal Groupings

base address. D7..D0 are only read after RESET is deasserted.

SCK SCK SPI Serial Clock (input) — The SCK signal is a Schmitt-trigger
input, and the clock signal from the external master synchronizes
the data transfer. The SCK signal is ignored by the SPI if the
slave select (/SS) signal is not asserted. Data is shifted on one
edge of the SCK signal, and is sampled on the opgposite edge
where data is stable. Edge polarity is determined b
transfer protocol.

SCL SCL I12C Serial Clock (input) — SCL carries the
transactions in the 12C mode. SCL is a
should be connected to V¢ through ap
This signal is tri-stated during hardwa
reset. Thus, there is no need for an extern
This input is 5V tolerant.

MISO MISO SPI Master-In-Slave-Out (outpu &I'/ MISO signal is used in
conjunction with the MOS] signal for transmitting and receiving
serial data. The signal is an-outpt SPI Slave mode, and
tri-stated when /SS i =T xternal pull-up resistor is
not required for SPI

SDA SDA

a inBDA must be stable during the high
3 in SDA is only allowed to change when

only alto hange during the time SCL is high in the case of
start and stap events. A high-to-low transition of the SDA line

set/Thus, there is no need for an external pull-up in this state.
This jnput is 5V tolerant.

MOSI @SL

)

HAO

\§P/I Master-Out-Slave-In (input) — MOSI is the slave data input

ﬁne. The MOSI signal is used in conjunction with the MISO signal
for transmitting and receiving serial data. The signal is a Schmitt-
trigger input.

I2C Slave Address 0 (input) — This signal uses a Schmitt-trigger
input when configured in the 12C mode. The HAO signal is used to
form the slave device address. HAO overrides bit O of the base
address.

This signal is tri-stated during hardware, software, and individual
reset. Thus, there is no need for an external pull-up in this state.

This input is 5V tolerant.

1-8
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Signal/Connection Descriptions

Power

HA2

HA2

SPI Slave Select (input) — This signal is an active low Schmitt-
trigger input when configured for the SPI mode. This signal is
used to enable the SPI slave for transfer. If SS is deasserted, the
SHI ignores SCK clocks, and keeps the MISO output signal in the
high-impedance state.

mitt-trigger
gured for the

I2C Slave Address 2(input) — This signal uses a
input when configured for the 12C mode. When co
I2C mode, the HA2 signal is used to form the

This input is 5V tolerant.

HREQ

HREQ

Host Request (output) — This signa
when configured in the SPI mode.-HREQ iS asserted to indicate
that the SHI is ready for the next dg%/ ftransfer, and

deasserted at the first clo of the’new data word transfer.

The signal is tri-stated duri
reset. There is no ne alpull-up in this state

Table 1-9 Serim

PMD200 Pin
Name

DSP56364
Pin Name

\gscription

LRCI

FSR

e left channel data; high to low transitions
nel data. In the case of IIS input modes, high to

BCKI

Z‘his input is 5V tolerant.

DIN

{

o
 soio,

Input Data (input) — Assumed to be MSB-first 2’s-compliment,
left channel followed by right channel. If data is absent (all O’s for
8192 words at 44.1/48 kHz sampling rate), or either input clock is
removed, an internal MUTE is activated.

This input is 5V tolerant.

Table 1-10 Serial Audio Output

PMD200 Pin

DSP56364

Description

PACIFIC MICROSONICS
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Signal/Connection Descriptions

Signhal Groupings

Name Pin Name

WCKO FST Output Frame Sync (output) — WCKO is the output word clock
at the sampling frequency. In the case of interleaved left/right
data output, when WCPL=LOW, it is a 50% duty cycle square
wave with the rising edge corresponding to the stant of the left
channel data word, and the falling edge corresponding to the start
of the right channel data word. In the case of separate data
outputs and WCPL=LOW, WCKO is low-going-at-the conclusion
of the output data word, and goes high at the of the next
word. When WCPL=HIGH, WCKO functig ith opposite
polarity. %

BCKO SCKT Output Bit Clock (output) — BCKO tfée\%t shift clock.
BCKO shifts data out on the falling clock.edge.

DOUT/DOL SDOO interlé

DOR SDO1 Output Data (output).— Ri el data output in separate
data mode.

GAIN PB3 Gain Scale tput) — GAIN remains HIGH if SCALE is
set LOW, but non-HDCD recordings, and HDCD
recording e peak extension if SCALE is set to
HIGH.

ZERO PB1 Audi tect (output) — ZERO indicates (HIGH) that the
input d contgined only zeros for 8192 consecutive
samples. Itresets LOW when non-zero data reappears.

HDCD PBO DED Indjcator (output) — HDCD goes HIGH if an HDCD
recarding’isdetected. HDCD is LOW in all other cases.

Tf@l-ll Unconnected Pins
PMD200 Pin 6364 Descrintion
Name in Na P
NCO0-27 0-Al7 Unconnected Pins — The listed signals are not used by the
AA PMD200, and should be left unconnected.
o
RD
WR
TA
TCK
TDI
TDO
TMS

1-10
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SECTION 2
SPECIFICATIONS

INTRODUCTION

inputs and outputs. The PMD200 specifications are preliminary and arg
and may not be fully tested or guaranteed. Finalized specification
characterization and device qualifications are complete.

design simulations,
2 published after full

MAXIMUM RATINGS

CAUTION v
This device contains circuitry protecting agairst’ damage
due to high static voltage or electfi fields.\However,
normal precautions should be taken id\ exceeding
maximum voltage ratings. Reliabiti is
enhanced if unused inputs are p priate logic

suggested value

voltage level (e.g., either GND CQ).
for a pull-up or pull-down resi is~10k

specification to a minim
reasonable sum. A m jon is calculated using a worst-case
variation of process para i one direction. The minimum specification

A or the same parameters in the opposite
ue for a specification will never occur in the
wm” value for another specification; adding a
s a condition that can never exist.

direction. Therefore, a “
same device that has a
maximum to a minimum represe

2-1 PMD200 Advance Information PACIFIC MICROSONICS



Specifications

Absolute Maximums
ABSOLUTE MAXIMUMS

Table 2-1 Absolute Maximums

Rating” Symbol Value'” Unit
Supply Voltage Vee -0.3to +4.0 \Y
All inpéjt voltages excluding “5V tolerant” Vin GND-0.3 to VCCZQ.S \Y
inputs
All “5V tolerant” input voltages® Vins GND-0.3 to VCC+8.95 V
Current drain per pin excluding Vcc and GND I 10 mA
Operating temperature range T; -40 to4195ﬁ °’c
Storage temperature Tste -55 to+125 °Cc

Notes: 1. GND =0V, V¢ = 3.3V +- 0.16V, T; = 0°C to +105°C, C/=

well as during

than the supply voltage; this restriction applies ¢o “power
% re than 5.75V. “5V

normal operation. In any case, the input voltages.c t
Tolerant” inputs are inputs which tolerate 5V.

THERMAL CHARACTERISTICS

Table 2-2 Thermmct istjcs

Characteristic Symboh. TQFP Value Unit
Junction-to-ambient thermal resistance’ \Rayi0r Oy 49.87 °CIW
Junction-to-case thermal resistance” Roz-0r ©ic 9.26 °CIW
Thermal characterization parameter \QJT 2.0 °C/IW

er SEMI G38-87 in natural convection. (SEMI is
Semiconductor Equipment a Materials International, 805 East Middlefield Rd.,
Mountain View, CA 94043, (4 64-5111.) Measurements were done with parts
al.test board
2. Junction-to-cage thermal resj
per SEMI G30-88, wi e-exception that the cold plate temperature is used for the
case temperature:

Notes: 1. Junction-to-ambient theamiﬁ\%&ybased on measurements on a horizontal
; X ) . oar
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Specifications

Electrical Characteristics

DC ELECTIRCAL CHARACTERISTICS

Table 2-3 DC Electrical Characteristics

Characteristics Symbol Min Typ Max Unit
Supply Voltage Vee 3.14 3.3 3.46 V
Input high voltage
*  Bunch of signals Viy 20 -- Voc
+ MOD, RESET, PINIT, and all Vinp 2.0 - Veot3,95 Y
ESAI/GPIO/SHI (SPI mode) pins 4

SHI (12C mode) pins Vinp 15 --
XTI Vi 0.8XVcc -

Input low voltage
A bunch of signals Vi -0.3 O
A bunch of signals Vip -0.3 - Y

* SHI (I12C mode) pins Vip -0.3 - 3chc

. XT|8 V||_x -0.3 -- -ZXVCC
Input leakage current Iin -10 -- 10 UA
High impedance (off-state) input current Itsi -10 //N 10 PA
(@ 2.4Vv/0.4V)

Output high voltage

TTL (lon = -0.4mA)*’ Vou A - - \Y;

«  CMOS (lon = -10pA)° Vcc-0.01 - - Y%
Output low voltage

e TTL(IOL = 3.0mA, L open- -drain VOQ <- - 0.4 Y

pins IOL = 6. 7mA)

«  CMOS (IOL = 10pA)® - - 0.01 v
Internal supply current” ec) 127 181 mA
PLL supply current -- 1 2.5 mA
Input capacitance® “SCn - - 10 pF

Notes:

 pins.

on Page 10-4 provides a formula to compute
the estimated current requir in Normal mode. In order to obtain these results,
all inputs must be.terminated (i.ex not allowed to float). Measurements are based on
synthetic intensix arks. The power consumption numbers in this
specification are

1. Refers to MODA, MOD
2. Power Consumption Co

d and not 100% tested.
: T;=0°C to +105°C, CL—SOpF
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Specifications

Absolute Maximums
AC ELECTRICAL CHARACTERISTICS

The specifications in the AC electrical characteristics section are derived from specifications
provided in the Motorola DSP56364 Technical Datasheet (DSP56364/D Rev 1). Timing
waveforms are tested with a V. maximum of 0.3V and a V,y minimum of 2.4V for all pins except
EXTAL, which is tested using the input levels shown in Note 8 of the previous table, AC timing
specifications, which are referenced to a device input signal, are measured in production with
respect to the 50% point of the respective input signal’s transition. Output levels axe measured
with the production test machine Vg, and Voy reference levels set at 0.4V and

Note: Although the minimum value for the frequency of EXTAL is OMHz, the device A
conditions are 15MHz and rated speed.

§
N
@’

G
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Specifications

INTERNAL CLOCKS

Table 2-4 Internal Clocks

Electrical Characteristics

N Expression™”
Characteristics Symbol in Typ Max
Internal operation frequency f -- (Ef x 16)/DF --
Internal clock high period Ty 0.47 x ET¢ -- 0.53 x ET¢

x DF/16 x DF/16
Internal clock low period T, 0.47 X ETc -- RS\EX ETc

x DF/16 F/16
Internal clock cycle time® Tc - ETexDE/16 | 2XETc
Instruction cycle time leye S Te ) --

Notes: 1. DF = Internal Division Factor (see Table 3-2)

Ef = External frequency
ETc = External clock cycle
Tc = internal clock cycle

2. See the PLL and Clock Generation section i
a detailed discussion of the PLL.

3. During PMD200 initialization (coming out of reset)
enabled its PLL. Therefore, T¢ during staftupi
time.

amily Manual for

D200 has not yet
as 2 x ET¢ during this

EXTERNAL CLOCK OPERATION
Table 2- Smma

No. Characteristics Symbol Min Max

Frequency of EXTAL (EXTAL Pln ue W
1 rise and fall time of this external hould be 3ns
maximum.

1.875
MHz 18.75 MHz

2 | EXTAL input high' ETh 4.67 ns 157.0 us
3 | EXTAL input low" ET. 4.67 ns 157.0 ps
4 EXTAL cycle time ETc 53.33 ns 533 ns

Notes: 1. Measured at 50% of-the input trapsition

Mote: The mid [}Clil"ll is 0.5 f"u"l HC Tt II'-"‘”_:::'.

N Figure 2-1 External Clock Timing

ViHe
Midpoint

PACIFIC MICROSONICS PMD200 Advance Information
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Specifications

Absolute Maximums

PHASE LOCK LOOP (PLL) CHARACTERISTICS

Table 2-6 PLL Characteristics

Characteristics Min Max Unit
VCO frequency when PLL enabled
(16 x Ef x 2/DF) 30 @ MHz
See Table x-x for the correct DF for a particular master clock
PLL external capacitor (PCAP pin to Vccp) 13.28 | 2352 nF
(Coone) /
Notes: 1.  Cpcap is the value of the PLL capacitor (connected betwe AP pin and Vccp).

The recommended value in nF for Cpcap is 17.6 nF.

RESET AND MODE SELECT TIMING

Table 2-7 Reset and Mode Selecm

No. Characteristics Expression\ N\ Min_ }/ Max Unit
8 Delay from RESET assertion to all -- < 26.0 ns
pins at reset value®
9 | Required RESET duration? 50X ETo. | 500.0 - ns
13 | Mode select setup time 30.0 -- ns
14 | Mode select hold time 0.0 - ns
Notes: 1. Periodically sampled and not 10

2. RESET duration is measured E'j\e;which RESET is asserted and
Ve is valid, and the EXTAL dnput i and valid.

When the V¢ is valid, but i sserted and the EXTAL input is not yet

ill be in an uninitialized state that can result
in significant power consumyti eat-up. Designs should minimize this
state to the shortest passible

Vin

RESET

S e

AllPins YIYVIVIVDY Reset Value
w Figure 2-2 Reset Timing
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Specifications

Electrical Characteristics

RESET \ Vi

MODA,
MODB,MODD, ViL P’ ViL >

PIMNIT
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Specifications

Absolute Maximums
SERIAL HOST INTERFACE SPI PROTOCOL TIMING

Table 2-8 SHI Timing, SPI Mode

No. Characteristics Expression Min Max Unit

140 | Tolerable spike width on clock or data -- 50 ns
input

142 | Serial clock high period 2.5xTc+102 127 -- ns

143 | Serial clock low period 2.5xTc+102 127 \ ns

144 | Serial clock rise/fall time -- -- 2000 ns

146 | SS assertion to first SCK edge 0 0 = ns

147 | Last SCK edge to SS not asserted 102 102 [\ -- ns

148 | Data input valid to SCK edge (data MAX{(20-Tc),0} /{ ) Lﬁ ns
input set-up time)

149 | SCK last sampling edge to data input 2.5xTc+30 5 -- ns
not valid

150 | SS assertion to data out active 2 . = ns

151 | SS deassertion to data high 9 - 9 ns
impedance

152 | SCK edge to data out valid (data out 2xTC4~1<\ - 143 ns
delay time)

153 | SCK edge to data out not valid (data Tct 65 -- ns
out hold time)

157 | First SCK sampling edge to HREQ 22&@% - 145 ns
output deassertion

158 | Last SCK sampling edge to HREQ : ﬁé@ 105 -- ns
output not deasserted

Notes: Periodically sampled, not 100% tested-\

= /
{Input) ss

144 W -4-@

SCK{CPOL =0}
{Input)

SCK{CPOL=1)
{Input)

o
MIS0 e
| R — MEs m’

MOEI M5B

i npl_l'_:l aid
—
HREQ
(Ot

Figure 2-4 SHI Timing, SPI Mode
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Specifications

SERIAL HOST INTERFACE (SHI) I2C PROTOCOL TIMING

Table 2-9 SHI Timing, 12C Mode

Electrical Characteristics

I Symbol / . .
No. Characteristics Expression Min Max Unit
Tolerable spike width on SCL or SDA -- -- 60, ns
171 | SCL clock frequency FscL -- 100 kHz
172 | Buss free time Tsur 4.7 - us
173 | Start condition set-up time Tsu;sta 4.7 us
174 | Start condition hold time Thp:sta 40 - us
175 | SCL low period Tiow 47, ) - Us
176 | SCL high period ThicH 4@ -- us
177 | SCL and SDA rise time Tr - /1000 ns
178 | SCL and SDA fall time Te -- 300 ns
179 | Data set-up time TsupaT —250 -- ns
180 | Data hold time THD:DAT —0.0 - Us
181 | Stop condition set-up time Tsu:sTo 4.0 -- us
182 | Capacitive load for each line Cy -- 400 PF
183 | DSP clock frequency Fpsp 11.8 -- MHz
184 | HREQ in deassertion to last SCL SURQI >%O -- ns
edge (HREQ set-up time)
186 | First SCL sampling edge to HREQ \R@% - 140 ns
output deassertion2
187 | Last SCL edge to HREQ output not T asRoo 100 -- ns
deasserted
188 | HREQ in assertion to first SCL eﬂée\ Nou 4282 -- ns
Notes: Ry(min) = 1.5k
173 |
SCL E!I |,} \ (‘
177 ] |l
@~
3DA  Sip [ S MsE H K I.h:, ﬁ AL }\ *:mp[
IL
'
2 (o0) | e
=y
> E© 1.9
, O
L4
HREQ t\
LAIDTS
N/

Figure 2-5 SHI Timing, 12C Mode
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Specifications
Absolute Maximums

SERIAL AUDIO INTERFACE TIMING

Table 2-10 Serial Audio Interface timing

No Characteristics™*° Symbol | Expression | Min Max | Unit
430 | Clock cycle tssicc
e Transmit 4XT¢ 40.0 <\ ns
. Receive 3XTC 30.0 -
431 | Clock high period
¢ Transmit -- 2XxT¢c—-10.0 1@ <~ ns
+  Receive 1.5xT¢ AS0Q K/
432 | Clock low period
e Transmit -- 2XTc-10.0 0 = ns
*  Receive 1.5-T¢ }kj
440 | Data in hold time after BCKI falling -- -- 5.0\ -- ns
edge
442 | LRCI input before BCKI falling edge -- - : -- ns
450 | BCKO rising edge to WCKO high -- -2 = 16.0 ns
451 | BCKO rising edge to WCKO low -- -- -- 17.0 ns
454 | BCKO rising edge to data out valid -- - -- 21.0 ns
Notes: Vce=3.16 ©.0.16; T; = 0°C to +105°Cf;£.};®£
(30—

Yoy ) )
BCKO f_\\_/::;_//_\'\

450 — 451
|: 3
WCKO
(i
/|
@
Data OQut First Bit Last Bit
i
7’

N igure 2-6 Serial Audio Output Timing
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Specifications

Electrical Characteristics

BCKI

M/

Data In

LRCI

PACIFIC MICROSONICS PMD200 Advance Information 2-11



Specifications
Absolute Maximums

AUDIO CHARACTERISTICS

[dB]
Q
()
<

~
S
o
N
X

—-200

2 2.5 3 3.5 4

Freq [x fs]
Figure 2-8 Frequency Response (De—emphasisb{f}/fs £ 44.1 kHz)

0.003
0.002
0.001
g L, o AN
-0.001
-0.002
-0.003
0 005 01 015 02 025 03 035 04 045
fm
Freq [x fs]
FWassband Ripple
T
8 QGM, -100
I -132
2 2.5 3 35 4
fi
Freq [x fs]

Figure 2-10 Frequency Response, FSS High: 96kHz Filter
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Specifications

Electrical Characteristics

G(f)y -5

2 4 6 8 10 12 14 16 18 20
f

Figure 2-11 De-emphasis (Fs = 44.1kHz)

-2
-3

-4

G(fy -5
)
-7

-8

-9

-10

2 4 6 8 10 12 14 16 18 20 22
f

Figure K)xle\\e%&s (Fs = 48kHz)

dBerr(f)

0.02

0.01

0

-0.01

-0.02

0 2 4 6 8 10 12 14 16 18 20
f

Figure 2-13 De-emphasis Error (Fs = 44.1kHz)
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Specifications
Absolute Maximums

0.02

0.01

dBerr(f) 0

-0.01

~0.02

0 2 22

4 6 8 10 12 14 16 18 20
f
Figure 2-14 De-emphasis Error (Fs = 48k%
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SECTION 3
CLOCK CIRCUIT

SYSTEM CLOCK
The PMD200 offers a broad variety of master clock frequencies. In Hardwa he master

clock, can be either 256 x Fs (XTIM = LOW) or 384 x Fs (XTIM = HIGH), as-selected by-the XTIM
pin (Fs is in the range of 16 to 50 kHz). The system clock is connected
mode, the master clock rate can be selected between 256 x Fs, 384 X
(where Fs is in the range of 16kHz to 50kHz). Table 3-1 shows the avai er ¢lock
multiples and system clock ranges. Table 3-2 shows the internal DSP Setting for use in thermal
and power consumption calculations.

Table 3-1 Clock Frequencie v

System Clock Range MasterClock Sample Ra@v;{tzi‘zﬁi;é Internal DSP Clock
(MHz) 16-50 kHz ~ 32-100 kHz -200 (MHz)
4.096 — 12.8 256 128 64 32.768 — 102.4
6.144 —19.2 384 192 =967 32.768 — 102.4
8.192 — 25.6 512 128 32.768 — 102.4
12.288 — 38.4 768 &82\ 192 32.768 — 102.4

Table 3-2 Inter<a Wraﬂon
System Clock Internal
Multlple Multiplication Factor
256 \2\/ 16
384 3 16
512 i 16
768 6 16
Notes: 1 ForFEs between16kHz and 50kHz
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SECTION 4
HARDWARE MODE

INTRODUCTION
The PMD200 can be operated in a stand-alone Hardware mode. In this mode; D200

emulates the functionality of the Pacific Microsonics PMD100 HDCD Deco The accessible
functionality is a subset of the PMD200 function set.

CONTROL INTERFACE

BCPL, FSEL, and SCAL.
NOTE: These pins are not 5V tolerant.

INPUT INTERFACE
Hardware mode supports a subset of the PMD200 input capa
supports input sample rates of 44.1 and 48 kHz. Hardw
formats.

In right-justified mode (JUST = HIGH), only 16-bi

DOR), and the word clock transitions igh'ta low at the end of the output word.
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SECTION 5
PROGRAM MODE

INTRODUCTION
The PMD200 supports software-based configuration in the Program mode. isselected
when the PROG pin is HIGH when the chip comes out of reset. The PMD260.can be

programmed using either the SHI or 12C bus protocols. In the case of |
the PMD200 is determined by the value on pins D7..DO0 at reset.

Note: When in program mode, the following input pins are still valid and d.to be configured:
DEEMP, XTIM, HMUTE, and SMUTE.

INTERFACE FORMAT DESCRIPTION
The PMD200 reads data as 24-bit words. The 4 MSBs of the wor ine the command type.
The remaining 20 bits make up the data for that command. vilaBle commands are listed in
Table 5-1.

Table 5-1 Program M

Command Code Command Type
0000 “Set Input Configuration
0001 “Set Output Configuration
0010 “\Sgt Attenuator
0010-1111 Reserved

S
N7
&/
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Program Mode

Configuration Command

INPUT CONFIGURATION COMMAND

Table 5-2 Input Configuration Command Data Bit Values

Command Bit Number Configuration Name Description
Input Bit Clock Polarity — If BCPL is
0 IBCPL HIGH, input data is latched gn the rising
edge of the bit clock. On L@K data is
latched on the falling edge.
FSELO Input Sampling Freq SEL[2..0]
select the input sampli en
FSELL Values for FSEL[ re definedhin/Table
FSEL2
IIS Input Mod GH, input
4 IS data starts on b|t e word
clock edge, and | ta is left-justified.
5 ISZ0 Input W ize — I 0] determine the
input wotd size. r ISZ are shown
6 1SZ1 in Table 5:4.
Input Data u§t' ication — When
t data is right-justified.
! JUST =L , input data is left-
8 XTIMO Multiple — Determines the
9 XTIM1 sy m>elock frequency. See Table 5-5
10 ISLO t Slot-Length — Determines the length
invbit-tlock cycles of each phase of the
11 ISL1 ord clock. Values for ISL are shown
N Table 5-6
nput Frame Sync Polarity — When IFSPL
is low, High level of the input frame sync
12 F indicates the left channel. When IFSPL is
set, the high level of the input frame sync
identifies left channel data
13-19 RESERVED Reserved — Set to 0.
20-23 Command Type The command code (23:20 = 0000)
rm—red By e rly | Pt _!l.r | Bl | s Ir'-Il :r-_'.l:-' | [T M | ] :nllr_l'\-lll_llullll-ﬂl

i u?e/Swdu Configuration Command Format

m ) __Table 5-3 Frequency Select Bit Values

FSEL2, FSEL1, FSELO Input Sampling Frequency

0,0,0 44,100
0,0,1 48,000

Q ] 0,1,0 88,200
0,1,1 96,000
1,0,0 176,400
1,0,1 192,000
1,1,0 Reserved
1,11 Reserved
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Program Mode

Attenuation Command

Table 5-4 Input Word Size Bit Values

1SZ1,1SZ0 Input Word Size
0,0 16 bits
0,1 18 bits (not valid for right-justified data)
1,0 20 bits
1,1 24 bits

Table 5-5 Master Clock Frequency Selection

Master Clock | Master Clock Frequency"Range]

XTIM1, XTIMO Multiple® (MH2)

0,0 256 4.096 —128 —

0,1 384 6.144-19.2 / %

1,0 512 8.192 —25.6

1,1 768 12.288 — 384
Notes: 1 Master clock multiples are listed W

sampling rate of 16-50 kHz

Table 5-6 Input Data Sloi-length

IFSL1,IFSLO Input Data Slat Length
0,0 16-hit clocks
0,1 20 bit clogks
1,0 24 bit clocks
1,1 32 bit clocks

5
S
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Program Mode

Configuration Command

OUTPUT CONFIGURATION COMMAND

Table 5-7 Output Configuration Command Data Bit Values

Command Bit Number

Configuration Name

Description

Complimentary Offset Binary —When

0 COB COB is LOW, output is in complimentary
offset binary format. When'CQB is high,
output is 2's-compliment.

1 DITHO Dither Mode — DITngi‘rggthe
dither mode of the o —Dither medes 0-

2 DITH1 6 are increasing le f HDCD high-
frequency dith%/glﬁ-gr@mw TPDF

3 DITH2 dither.

Output Multiptex ~When

4 OMUL

5 0SI1z0

6 0osliz1

utput Audio Polarity — When
7 POL S H, the audio phase of the both
Ns\mput nnels is inverted.
éai\l?ale Enable — When SCAL is
GHy'the 6dB gain scaling is signaled on
8 SC e GAIN pin to be performed externally.
en SCAL is LOW, the 6dB gain
djustment for HDCD recordings takes
place digitally internal to the decoder.
Word Clock Polarity — When WCPL is
LOW, the output word clock transitions

9 WCPL from high to low at the end of the output
word. When WCPL is HIGH, the output
word clock transitions from low to high at
the end of the output word.

Oversampling Rate — OVR[1..0]

10 /}\WRO determine the oversampling rate of the
output. Values for OVR are shown in Table

11 L OVR1 5-9. NOTE: 8x oversampling is not

/7 available for 176/192 kHz input rates.
Output Bit Clock Polarity - If OBCPL is
OBCPL HIGH, output data is valid on the rising

edge of the bit clock. On LOW, data is valid

m on the falling edge.

13-19 RESERVED Reserved — Set to 0.
20-28. Command Type The command code (23:20 = 0001)
er—— _..'-”l qqu T = | =] | [T LM -..F:._q,... I TR | WIS | AEe | oW

Figure 5-2 Output Configuration Command Format

5-4
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Program Mode
Attenuation Command

Table 5-8 Output Word Size Bit Values

0SI71,0S120 Output Word Size

0,0 16 bits

0,1 18 bits

1,0 20 bits

1,1 24 bits

Table 5-9 Output Oversampling Rate

OVR1,0VRO Output Oversampling Rate—
0,0 Reserved
0,1 2X
1,0 4x* Py
1,1 8x° VA

Note: 1 4x oversampling is not available at 176:2kHz"0

higher input sampling rates.

2 8x oversampling is not availablew
higher input sampling rates.

ATTENUATION COMMAND
The PMD200 implements a high-precision digital attg
bit values representing 0.188dB increments.

Table 5-10 Attenuation&c%d\&

nuator. The attenuation values are set as 9-

Deéscriptions
Command Bit Command Name
0-8 LeftAtten [0:8 =.0..81
9 Reserved (setto LOW)
10-18 RightAttenf10:18 = 0..8]
19 Reserved (setto LOW)
20-23 Command code (23:20 = 0010)

- [ i
=apd e I..._..-\._.I T e e I.._u._.l T gy
= 3T

igure.5-3Attefiuator Command Format
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SECTION 6

DIGITAL AUDIO INPUT INTERFACE

INTRODUCTION

The PMD200 input interface supports a broad variety of data formats. Input
determined by eight signals: ISL1, ISLO, IFSPL, IBCPL, JUST, IIS, 1SZ1,

and JUST are exposed on pins in Hardware mode.

INPUT FORMAT CONFIGURATION

Table 6-1 Input Format Config

Signal Description Value
IBCPL Input Bit Clock Polarity H
L
JUST Input Data Justification H
L
ermine word length
s IIS Format Support Inplt data starts one bit clock after word
}Iock edge
Input data starts/ends on word clock
edge
\No\te. S mode is not valid when JUST=H (right-justified)
ISZ1,1SZ0 | Input Word Size L,L (default) | 16-bit
/ 18-bit
L 20-bit
H,H 24-bit
Note:  18-bit input word size is not valid in right-justified
/\ modes
ISL1,ISLO | I u@ L,L 16 bit clocks
L,H 20 bit clocks
H,L 24 bit clocks
? H,H 32 bit clocks
Note: Slot length must be greater than or equal to the input
sample length
IFSPL Frame Sync Polarity H High-level input frame sync identifies
the left channel
L Low-level input frame sync identifies the
left channel
6-1 PMD200 Advance Information PACIFIC MICROSONICS




Program Mode

Configuration Command

Figure 6-1 Digital Audio Input Data Formats
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SECTION 7
OUTPUT INTERFACE

INTRODUCTION
The PMD200 output provides an extremely flexible interface to support a br:
to-analog converters. The output format is determined by 11 signals: OSI

signals.

OUTPUT FORMAT CONFIGURATION

Table 7-1 Output Format Configuratim

Signal Description Value Result
@ Complimentary | L &s in\‘\oﬁplimentary offset binary
Offset Binary form
H < is-in-2's-compliment format
FSEL2,1,0 Sample Rate L,L,L (defaul W}Eﬂ\ },I@amples per second
Select FSELO=L)
L,L,H (defau %O samples per second
FSEL
LH 88,200 samples per second
L,H; 96,000 samples per second
H,L,L 176,400 samples per second
,L,H 192,000 samples per second
w Reserved
OVER1,0 Oversyg p@ L,.L Reserved
R
L 2xFS
O H,L 4xXFS
H,H (default) 8 X FS
\ Note: 8xFS is not available for 88.2k or higher sample rates.
[ 4XFS is not available for 176k or higher sample rates.
OMé\ Output Multiplex | L (default) Left output on DOL, right output on DOR
H Left and right outputs interleaved on DOL
OBCPL Output Bit Clock | L (default) Output data is valid on the rising edge of
Polarity the bit clock
H Outpgt data is valid on the falling edge of
the bit clock
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Program Mode

Configuration Command

WCPL Output Word L Word clock transitions from high to low at
Clock Polarity the end of the output word. In multiplexed
mode, low-level word clock identifies the
left sample
H Word clock transitions from low to high at
the end of the output word.\In multiplexed
mode, high-level word clock'\{dentifies the
left sample
0OSIz1,0 | Output Word Size | L,L 16-bit output sa
L.H 18-bit output
H,L 20-bit output
H.H 24-bitémtpui\s\
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Program Mode

Attenuation Command

Figure 7-1 Digital Audio Output Formats
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SECTION 8
DITHER

INTRODUCTION
Dither can be added to the output of the system. The dither mode is deter reessignals:
DITH2, DITH1, and DITHO. Seven levels of high-frequency HDCD dither a EAdither
are available. The levels are scaled to the output word size. In hardwarg e,\the DITH pin
selects between Dither Mode 0 and Dither Mode 7. @

Note: Dither is not generated for input sampling rates of 176kHz or above.
DITHER MODES

Table 8-1 Dither Options ;

Dither Level DITH2 DITH1 DITP&O\ DITH
(hardware mode only)

Mode 0 L L L L

Mode 1 L L. ~f—H/

Mode 2 L Ho L

Mode 3 L “H H

Mode 4 H L L

Mode 5 H L H

Mode 6 H H L

Mode 7 (TPDF) H H H H

S
N7
&/
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SECTION 9
PACKAGING

PIN-OUT AND PACKAGE INFORMATION

This section provides information about the available package for this product,Nincluding diagrams
of the package pinouts and tables describing how the signals described if Section 1 are
allocated for the package. The PMD200 is available in a 100-pin TQFP.{able 9-1 shows the
pin/name assignments for the package.

TQFP Package Descirption

Top view of the 100-pin TQFP package is shown in Figure 9-1 w n-outs. The 100-pin
TQFP package mechanical drawing is shown in Figure 9-

&
&
Q5
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Packaging

100-pin TQFP
O 0 0 O
z Z Z Z 2 >
o O © N~ o
8 o O O @
MODDj1 75]0SIz0
MODBJ2 74INC
MODAJ3 73NC
WCKOp4 72]JGNDA
LRCIf5 71]VCCA
BCKO}6 70INC
BCKI§7 69NC
VCCS|8 68NC
GNDSJ9 67[NC
XTimMj10 PM Dzoo e6fvccLQ
VCCLQJ11 65)GNDQ
GNDQJ12 64]GNDA
SMUTE}13 1 00- 63JVCCA
DOUT/DOLJ14 62NC
VCCHQ}15 61JVCCQH
DOR]16 T 60NC
HMUTE]17 59INC
SPI/I2CJ18 58NC
DEEMPJ19 57INC
DINj20 56]GNDA
VCCSsj21 55QVCCA
GNDSJ22 54INC
SS/HA2J23 53NC
MOSI/HA0J24 52NC
MISO/SDAJ25 51NC
2 3 8 2 9 3 92 322523
= O E O 0O 0O 0O 0O OO0 0O I I O
O o = zZ z2z2 040 zz2zz22z2 040z
9 x F o z o z
6 T > 0 > 0
)
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Packaging

Table 9-1 Signals By Pin Number

100-pin TQFP

Pin Signal Name Pin Signal Name | Pin Signal Name Pin Signal Name
No. No. No. No.
1 | MODD 26 | SCK/SCL 51 | NC 76 | OSIZ1
2 | MODB 27 | HREQ 52 | NC 77 | coB
3 | MODA 28 | PINIT 53 | NC 78 |(QUST
4 | WCKO 29 | RESET 54 | NC 79 | vCCD
5 | LRCI 30 [ NC 55 | VCCA 80—|-GNDD
6 | BCKO 31 [ vcer 56 | GNDA ‘81| BCPL
7 | BCKI 32 | PCAP 57 | NC —82 | DITH
8 |vcces 33 [ GNDP 58 | NC 83 | SCAL
9 | GNDS 34 | EXTAL 59 | NC 841 FSELO
10 | XTIM 35 | VCCHQ 60 | NCNC 85 NC’
11 | vCCLQ 36 | GNDQ 61 | VCCHQ 86. | NC
12 | GNDQ 37 [ vceLo 62 | NC 87 JVCCLQ
13 | SMUTE 38 [ NC 63 | VCCA 88 | GNDQ
14 | DOUT/DOL 39 | NC 64 | GNDA —89 | VCCHQ
15 | VCCHQ 40 | NC 65 | GNDQ 90 | NC
16 | DOR 41 | NC 66 | VECLQ 91 | HDCD
17 | HMUTE 42 | vcce 67_| NC 92 | vCCS
18 | SPI/12C 43 | GNDC 68 | NC 93 | GNDS
19 | DEEMP 44 | NC 69 [ NC_ 94 [ ZERO
20 | DIN 45 | NC 70~ NE_ 95 [ PROG
21 [ vcCs 46 | NC 71| VCCA/ 96 | GAIN
22 | GNDS 47 | NC 72 | GNDA 97 | NC
23 | SS/HA2 48 | VCCA \¥3 [NC 98 [ NC
24 | MOSI/HAO 49 | GNDA 74 NC 99 [ NC
25 | MISO/SDA 50 | NC 75 | 0SIZ0 100 | NC
Note: Signal names are based on 0 |g d W hality. Most pins supply a single signal.

Some pins provide a S|gnal dual f

the Master In, Slave Out pin in SPI mode,

cti nallty, such as the MISO/SDA pin which is

ut acts as the 12C data bus in 12C mode.
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Packaging

100-pin TQFP

Table 9-2 Pin Number by Signal Name

Signal Name Pin Signal Name | Pin Signal Name Pin Signal Name Pin
No. No. No. No.

BCKI 7 | GNDS 93 [ NC 57 | SCK/SCL 26
BCKO 6 | HDCD 91 [ NC 58 | SMUTE 13
BCPL 81 | HMUTE 17 | NC 59 | SPI12G 18
COB 77 | HREQ 27 | NC 62 | SS/HA2 23
DEEMP 19 | JUST 78 | NC 67 | VCCA 48
DIN 20 | LRCI 5 [ NC 68 | veea 55
DITH 82 | MISO/SDA 25 | NC 69 | vCEA 63
DOR 16 | MODA 3 [ NC 70 _{ VECA 71
DOUT/DOL 14 | MODB 2 [ NC 73 JvCeC 42
EXTAL 34 | MODD 1 | NC /14| ycep 79
FSELO 84 | MOSI/HAO 24 | NC 85 VvecHo 15
GAIN 96 | NC 30 | NC 86~ VECHQ 35
GNDA 49 | NC 38 | NC 90 | VCCHOQ 61
GNDA 56 | NC 39 | NC 97 | VECHQ 89
GNDA 64 | NC 40 | NC 98/"VCCLQ 11
GNDA 72 | NC 41 | NC 99 | VvCCLQ 37
GNDC 43 | NC 44 | NC 100 | VCCLQ 66
GNDD 80 | NC 45 | NC 60 | VCCLQ 87
GNDP 33 | NC 46 | 08120 75 | vcep 31
GNDQ 12 | NC 47 | ©SIZL 76 | vcecs 8
GNDQ 36 | NC 50 [\PCAP 32 | vces 21
GNDQ 65 | NC 51 PINIT 28 | vces 92
GNDQ 88 | NC 52 | PROG 95 | WCKO 4
GNDS 9 |NC 53\ | RESET 29 | XTIM 10
GNDS 22 | NC | 54 [\scAL/ 83 | ZERO 94
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Packaging

TQFP Package Mechanical Drawing
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Packaging
100-pin TQFP

ORDERING DRAWINGS

Complete mechanical information regarding the PMD200 (DSP56364) packaging is available by
facsimile through Motorola’s Mfax system. Call the following humber to obtain information by
facsimile:

(602) 244-6609

The Mfax automated system requests the following information:

* The receiving facsimile telephone number including area code g

* The caller’s personal identification number (PIN)
Note: For first time callers, the system provides instructions for setting up a PIN,
which requires entry of a name and telephone number.

* The type of information requested:
- Instructions for using the system

- A literature order form
- Specific part technical information or data sheets
- Other information described by the system
A total of three documents may be ordered per cx

S
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SECTION 10
DESIGN CONSIDERATIONS

THERMAL DESIGN CONSIDERATIONS

An estimation of the chip junction temperature, TJ, in °C can be obtai
equation:
T3=Ta+ (Po X Rea)

Where Ta

Resa
Po

= ambient temperature °C

he thermal dissipation capability of the area
is most useful for ceramic packages with heat

surrounding the device on a P
sinks; some 90% of the hea

performance may need the ional modeling capability of a system-level thermal simulation
tool.

to which the pac vAgain, if the estimations obtained from Rg;5 do not satisfactorily

A complicating factor is the existence of three common ways for determining the junction-to-case thermal

¢ TO minimize tempe
@. from the junction to the outside surface of the package (case) closest to the
hip-mounting area when that surface has a proper heat sink.

case.
« If the temperature of the package case (T+) is determined by a thermocouple, the thermal
resistance is computed using the value obtained by the equation (T;-T1)/Pp .

As noted above, the junction-to-case thermal resistances quoted in this data sheet are
determined using the first definition. From a practical standpoint, that value is also suitable for
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Design Considerations
Thermal Considerations

determining the junction temperature from a case thermocouple reading in forced convection
environments. In natural convection, using the junction-to-case thermal resistance to estimate
junction temperature from a thermocouple reading on the case of the package will estimate a
junction temperature slightly hotter than actual temperature. Hence, the new thermal metric,
thermal characterization parameter or W;r, has been defined to be (T;-T+/Pp . This value gives a
better estimate of the junction temperature in natural convection when using the surface
temperature of the package. Remember that surface temperature readings of packages are
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Design Considerations

Electrical Considerations

ELECTRICAL DESIGN CONSIDERATIONS

CAUTION

This device contains circuitry protecting against damage
due to high static voltage or electrical fields. However
normal precautions should be taken to avoid exceeding
maximum voltage ratings. Reliability of operation—_is )\
enhanced if unused inputs are tied to an appropriatem

voltage level (e.g., either GND or Vcc). He suggested value
for a pull-up or pull-down resistor is 10kQ. /7

Use the following list of recommendations to assure correct DSP operatiaon:

e Use at least six 0.01-0.1 pF bypass capacitors positione
sides of the package to connect the V¢ power source to ¢

* Because the DSP output signals have fast rise andfafttimes, PCB trace lengths should
be minimal. Maximum PCB trace length ¢ of 15 cm (6 inches) are
recommended.

» Consider all device loads as well as p itic capacitance due to PCB traces when
calculating capacitance. This is especiallxcriti nsystems with higher capacitive loads
that could create higher transient et he Vc and GND circuits.

* Allinputs must be terminated (i£. ed to’float) using CMOS levels.

e Take special care to minimize - e Vcep and GNDp pins

e If multiple PMD200 devices & e board, check for cross-talk or excessive
spikes on the supplies due to syn operation of the devices

 RESET must be asserted when the chipis powered up. A stable EXTAL signal must be
supplied before deassértion of RESE
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Design Considerations
Thermal Considerations

POWER CONSUMPTION CONSIDERATIONS

Power dissipation is a key issue in portable DSP applications. Some of the factors which affect
current consumption are described in this section. Most of the current consumed by CMOS

devices is alternating current (ac), which is charging and discharging the capacitacnces of the
pins and internal nodes.

Current consumption is described by the following formula:
I=CxVxf

Where C = node/pin capacitance
V = voltage swing
F = frequency of node/pin toggle

The maximum internal current (Iccy max) value reflects the typical possibl
internal buses on best-case operation conditions, which is not plecessari
The typical internal current (Icciyp) value reflects the average switching,of the internal buses on
typical operating conditions. For applications that require very lo consumption, do the
following:
*  Minimize the capacitive load on the pins.
» Connect the unused inputs to pull-up or pull-do

PLL PERFORMANCE ISSUES
The following explanations should be consideréd ) al observations on expected PLL
behavior. There is no testing that verifies thes ] s. These observations were

The allowed jitter on the frequency o EXTAL i %. If the rate of change of the frequency of
EXTAL is slow (i.e., it does not jump betwe inimum and maximum values in one cycle) or
the frequency of the jitter is fast (i.e., it does nat gtay at an extreme value for a long time), then
the allowed jitter can be 2%. equency jitter performance results are only valid if

the input jitter is less than t
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SECTION 11
ORDERING INFORMATION

Ordering information will be provided when it bec
available.
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