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1. Introduction

Chapter 1: Integrated Circuit Data
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2. Pin Description

The PNX1700 Media Processor Series is a complete Audio/Video/Graphics system
on a chip that contains a high-performance 32-bit VLIW processor, TriMedia™
TM5250, capable of high quality software video (multi-video standard digital decoder/
encoder and image improvement), audio signal processing, as well as general
purpose control processing. It can either be used in standalone, or as an accelerator
to a general purpose processor. The PNX1700 processes the input signals by
utilizing several Audio/Video and co-processor modules before send them to the
external peripherals. These modules provide additional video and data processing
bandwidth without taking away precious CPU cycles. The combination of the CPU
and co-processor modules makes the PNX1700 System On-Chip (SoC) suitable for
most applications, especially those requiring high level of processing power/
throughput at a reduced cost.

Refer to Section 13. on page 1-53 for ordering information as well as for the different
PNX1700 derivatives available. Throughout this document PNX1700 or PNX17xx
Series will be used to refer to any of the derivatives of PNX1700 devices unless
otherwise specified.

2.1

2.2

Boundary Scan Notice

PNX1700 implements full IEEE1149.1 boundary scan. Any pin designated ‘IN’ only
(from functionality point of view) can function as an output during boundary scan.

I/O Circuit Summary
PNX1700 has a total of 275 functional pins, 1 reserved pin, and 180 power pins.

The regular I/Os are powered a 3.3 V power supply. The DDR-I interface supports
supports a 2.5 V to 2.6 V power supply depending on the PNX17xx Series device.

PNX1700 supports 5 V input tolerant pins for some specific interfaces such as PCI
and I°C.

Refer to Section 2.3.2 on page 1-20 for a summary list of the voltage reference for
each pin.
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PNX1700 uses different 1/0Os depending on the type of the interface, e.g. PCI, or
electrical characteristics needed for the functionality, e.g. a clock signal requires
sharper edges than a regular signal. The following table summarizes the types of I/
Os, a.k.a. pads, used in PNX1700.

Table 1: PNX1700 I/O Types

Pad Type Description

PCIT5V PCI 2.2 compliant I/O using 3.3- or 5- V PCI signaling conventions.
IIC3M4SDAT5V  Open drain 3.3- or 5- V 12C 1/Os.

IIC3M4SCLT5V

BPX2T14MCP  3.3-V low impedance output, with fast rise/fall time, combined with 3.3-V input only.
Used for Clock signals requires board level 27-33 Q series terminator resistor to match 50 Q PCB trace.

BPTS1CP 3.3-V regular impedance output, with fast rise/fall time, combined with 3.3-V input only.
BPTS1CHP 3.3-V regular impedance output, with fast rise/fall time, combined with 3.3-V input only with hysteresis.
BPTS3CP 3.3-V regular impedance output, with slow rise/fall time, combined with 3.3-V input only.
BPTS3CHP 3.3-V regular impedance output, with slow rise/fall time, combined with 3.3-V input only with hysteresis.

BPT3MCHT5V  3.3-V regular impedance output, with slow rise/fall time, combined with 5-V tolerant input with hysteresis.

BPT3MCHDT5V 3.3-V regular impedance output, with slow rise/fall time, combined with 5-V tolerant input with hysteresis
and internal pull-down.

Note: The pull-down is NOT strong enough to actually pull down a 5-V TTL input. Instead the TTL input

pin sees a ‘1'.
IPCP 3.3-V input only.
IPCHP 3.3-V input only with hysteresis.

SSTLCLKIO SSTL_2 low impedance, e.g. DDR SDRAM clocks. Requires a board level 10 Q series terminator resistor
to match a 50 Q PCB trace.

SSTLADDIO SSTL_2 low impedance for output signals, e.g. DDR SDRAM address and control signals. Requires a
board level matched 50 Q PCB trace.

SSTLDATIO SSTL_2 low impedance for DDR SDRAM data signals. Requires a board level matched 50 Q PCB trace.

The above pad types are used in the modes listed in the following table
Table 2: PNX1700 I/0O Modes

Modes Description

IN Input only, except during boundary scan or GPIO mode.

ouT Output only, except when used as a GPIO pin.

oD Open drain output - active pull low, no active drive high, requires external pull-up.

110 Input or Output.

1/10D Input or open drain output - active pull low, no active drive high, requires external pull-up.

1/10/D Input or output or open drain output with input - active pull low, no active drive high, requires external pull-

up when operated in open drain mode.

0] Output or floating.

Unused pins may remain unconnected, i.e. floating if they contain an internal pull-up
or pull-down. More specifically,

PNX17XX_SER_1 © Koninklijke Philips Electronics N.V. 2006. All rights reserved.
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* PCI_FRAME_N, PCI_TDRY_N, PCI_IRDY_N, PCI_DEVSEL_N, PCI_STOP_N,
PCI_SERR_N, PCI_PERR_N and PCI_INTA N require an external pull-up. Refer
to Section 4.3.3 of PCI 2.2 specification for more details.

¢ Any I/O or I/OD signal of the XIO bus must be pulled-up if they are not used.
* GPIO[11:8] must be pulled-up or down.

The following Section 2.3 contains a table that specifies if the pin contains a pull-up, a
pull-down or none (column ‘P’).

Remark: The pull-down in the BPT3MCHDTS5V pads is NOT strong enough to
actually pull down a 5-V TTL input. Instead the TTL input pin sees a ‘1’.

Speciality pads, e.g. power supply, are described in the following table.

Table 3: PNX1700 Special 1/0s

Name
APIO1V2
APIO3V3
APOD
SSTLREFGEN
VDDE3V3

VDDI
VSSE
VSSIS

Description

Analog for the SoC core logic.

Analog for the 3.3-V logic.

Generic Analog signal.

Reference voltage for the DDR SDRAM interface.

1/0 power supply for peripherals 1/Os.

1/0 power supply for the memory DDR SDRAM I/Os. These I/Os are 3.3-V capable for Automated Test
Equipment (ATE), not for functional mode.

SoC core power supply.
Common ground for I/Os.

Common ground for the SoC core.

PNX17XX_SER_1

2.3 Signal Pin List

The following table details the interface of PNX1700. For pad and I/O types, refer to
the tables presented in Section 2.2. The I/O type indicates the functional mode (i.e. a
dedicated GPIO pin is always of I/O/D type). The ‘P’ column indicates if the signal is
pulled down, ‘D’, or pulled up, ‘P’ or neither *-’. Active low signals are suffixed by ‘_N’.
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Remark: The pull-down in the BPT3MCHDT5V pads is NOT strong enough to
actually pull down a 5-V TTL input. Instead the TTL input pin sees a ‘1’.

Table 4: PNX1700 Interface

BGA Pad I/0 GPIO
Pin Name Ball Type Type # P Description

System Clock
XTAL_IN D11 APIO1V2 IN - - PNX1700 main input clock. All internal clocks are
derived from this 27 MHz input reference clock.

The crystal should be placed as close as possible
to the package. Refer to Figure 1 and Figure 28 for
board level connections.

This input follows the operating condition of
XTAL_OUT D9 APIO1V2 ouT - - Crystal oscillator output. Connect external crystal

between this pin and XTAL_IN. Refer to Figure 1
and Figure 28 for board level connections.

PCI_SYS CLK E25 BPX2T14MCP OUT - U This clock is intended for use as the PCI clock in
simple PNX1700 PCI configurations. It outputs a
33.23 MHz clock. A board level 27-33 Q series
resistor is recommended to reduce ringing.

Miscellaneous System Interface

POR_IN_N All BPT3MCHT5V IN - U PNX1700 Power On Reset input. Asserting this
input low triggers the hardware reset function of the
PNX1700 (including the JTAG state machine ).
This pin can typically be connected to an on-board
reset upon voltage drop. It is active low. Upon
asserting this reset input, the PNX1700 asserts
SYS_RST_OUT _N to reset the attached peripheral
chips. This pin can also be tied to the PCI_RST
signal in PCI bus systems. This pin is 5 V tolerant
input.

RESET_IN_N C7 BPT3MCHT5V IN - U PNX1700 reset input. Asserting this input low
triggers the hardware reset function of the
PNX1700 (This does not reset the JTAG state
machine ). Upon asserting this reset input,
PNX1700 asserts SYS_RST_OUT N to reset
attached peripheral chips. This pin can also be tied
to the PCI_RST signal in PCI bus systems.

With respect to the POR_IN_N reset pin, this pin
can be used has a warm reset. For most
applications, both reset pins can be tied together. it
is active low. This pin is 5 V tolerant input.

SYS_RST_OUT_N D10 BPX2T14MCP OUT - U Active low peripheral reset output. This output is
asserted upon any PNX1700 reset (hardware,
watchdog timer or software), and de-asserted by
PNX1700 system software. It is intended to be used
as a reset for external peripherals.

RESERVED AB23 BPT3MCHDTS5V 1/O - D Reserved for future expansion. It has to be left
unconnected at the board level for normal
operation.

PNX17XX_SER_1 © Koninklijke Philips Electronics N.V. 2006. All rights reserved.
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BGA Pad
Pin Name Ball Type
Main Memory Interface (DDR SDRAM controller)

Refer to Section 10.3 on page 1-50 for board design guidelines

MM_CLK M1  SSTLCLKIO
MM_CLK_N M2  SSTLCLKIO
MM_CS1_N V4  SSTLADDIO
MM_CS0_N L3 SSTLADDIO
MM_RAS_N L1 SSTLADDIO
MM_CAS_N M4  SSTLADDIO
MM_WE_N N3  SSTLADDIO
MM_CKE J2 SSTLADDIO
AVREF N2  SSTLREFGEN
MM_BA1 P4  SSTLADDIO
MM_BAO R4  SSTLADDIO
MM_ADDR12 K4  SSTLADDIO
MM_ADDR11 K3  SSTLADDIO
MM_ADDR10 T4  SSTLADDIO
MM_ADDRO9 L4  SSTLADDIO
MM_ADDROS N4  SSTLADDIO
MM_ADDRO7 P1  SSTLADDIO
MM_ADDRO06 R1  SSTLADDIO
MM_ADDRO5 Tl  SSTLADDIO
MM_ADDRO4 U3  SSTLADDIO
MM_ADDRO3 U4  SSTLADDIO
MM_ADDRO02 T3  SSTLADDIO
MM_ADDRO1 P3  SSTLADDIO
MM_ADDROO R2  SSTLADDIO
MM_DQM3 U2  SSTLADDIO
MM_DQM?2 V3  SSTLADDIO
MM_DQM1 Ja SSTLADDIO
MM_DQMO K2  SSTLADDIO
MM_DQS3 V1 SSTLDATIO
MM_DQS2 Y1 SSTLDATIO
MM_DQS1 Gl SSTLDATIO
MM_DQS0 J1 SSTLDATIO

PNX17XX_SER_1

110
Type #

ouT
ouT

ouT
ouT

ouT
ouT
ouT
ouT
IN

ouT
ouT

ouT
ouT
ouT
ouT
ouT
ouT
ouT
ouT
ouT
ouT
ouT
ouT
ouT

ouT
ouT
ouT
ouT

I/0
I/10
110
I/0

GPIO

Description

DDR SDRAM Output Clock. Refer to Section 10.3
on page 1-50 for board level connections.

Chip select for DDR SDRAM. It is active low.

Row address strobe. It is active low.
Column address strobe. It is active low.
Write enable. It is active low

Clock enable output to DDR SDRAMSs.
Voltage reference.

DDR SDRAM bank address. It supports 4-bank
types of SDRAMs.

DDR SDRAM address bus. It is used for row and
column addresses.

Byte write enable signals:

MM_DQMO is attached to byte MM_DATA[7:0]
MM_DQM1 is attached to byte MM_DATA[15:8]
MM_DQM2 is attached to byte MM_DATA[23:16]
MM_DQMa3 is attached to byte MM_DATA[31:24]
Byte strobe signals:

MM_DQSO is attached to byte MM_DATA[7:0]
MM_DQSL1 is attached to byte MM_DATA[15:8]
MM_DQS?2 is attached to byte MM_DATA[23:16]
MM_DQS3 is attached to byte MM_DATA[31:24]
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Pin Name

MM_DATA31
MM_DATAS30
MM_DATA29
MM_DATA28
MM_DATA27
MM_DATA26
MM_DATA25
MM_DATA24
MM_DATA23
MM_DATA22
MM_DATA21
MM_DATA20
MM_DATA19
MM_DATA18
MM_DATA17
MM_DATA16
MM_DATA15
MM_DATA14
MM_DATA13
MM_DATA12
MM_DATA11
MM_DATA10
MM_DATA09
MM_DATA08
MM_DATAQ7
MM_DATA06
MM_DATAO5
MM_DATAO4
MM_DATA03
MM_DATA02
MM_DATAO1
MM_DATA00

BGA
Ball

AD2
AD1
AB2
AC1
AB1
AA2
AAL
W2
w4
Y3
Y4
AA3
AB3
AB4
AC3
AD3
Cc3
D3
E4
E3
F3
G4
G3
H4
H2
F1
F2
El
D1
E2
c1
Cc2

Pad
Type
SSTLDATIO
SSTLDATIO
SSTLDATIO
SSTLDATIO
SSTLDATIO
SSTLDATIO
SSTLDATIO
SSTLDATIO
SSTLDATIO
SSTLDATIO
SSTLDATIO
SSTLDATIO
SSTLDATIO
SSTLDATIO
SSTLDATIO
SSTLDATIO
SSTLDATIO
SSTLDATIO
SSTLDATIO
SSTLDATIO
SSTLDATIO
SSTLDATIO
SSTLDATIO
SSTLDATIO
SSTLDATIO
SSTLDATIO
SSTLDATIO
SSTLDATIO
SSTLDATIO
SSTLDATIO
SSTLDATIO
SSTLDATIO

I/0 GPIO

Type #
1/0
1/0
1/0
1/0
1/0
/0
1/0
1/0
1/0
1/0
/0
1/0
1/0
/0
1/0
1/0
/0
1/0
1/0
/0
/0
1/0
/0
1/0
1/0
/0
/0
1/0
/0
1/0
1/0
/0

P

Description
DDR SDRAM data I/O bus.

33 MHz, 32-bit PCI 2.2 Bus Interface and XIO 8-bit Interface (Flash, M68K system bus)

(note: buffer design allows drive/receive from either 3.3 or 5 V PCI bus)

PCI_CLK

PNX17XX_SER_1

E23

PCIT5V

IN

All PCI input signals are sampled with respect to
the rising edge of this clock. All PCI outputs are
generated based on this clock. In small PCI
configurations, PCI_SYS_CLK can be used to
provide this clock.
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Philips Semiconductors
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Table 4: PNX1700 Interface

Chapter 1: Integrated Circuit Data

Pin Name

PCI_AD31
PCI_AD30
PCI_AD29
PCI_AD28
PCI_AD27
PCI_AD26
PCI_AD25
PCI_AD24
PCI_AD23
PCI_AD22
PCI_AD21
PCI_AD20
PCI_AD19
PCI_AD18
PCI_AD17
PCI_AD16
PCI_AD15
PCI_AD14
PCI_AD13
PCI_AD12
PCI_AD11
PCI_AD10
PCI_ADO9
PCI_ADO8
PCI_ADO7
PCI_ADO06
PCI_ADO5
PCI_ADO4
PCI_ADO3
PCI_ADO2
PCI_ADO1
PCI_ADOO

PCI_C/BE3_N
PCI_C/BE2_N
PCI_C/BE1_N
PCI_C/BEO_N

PCI_PAR
PCI_FRAME_N

PCI_IRDY_N

PNX17XX_SER_1

BGA
Ball

H24
G26
J23
H25
H26
K23
J25
J26
L23
L24
L25
L26
M24
M23
N23
M25
R26
T26
T25
T24
u26
T23
uz24
u23
V26
V23
W26
W25
w24
Y26
w23
Y23

K24
M26
R23
V25

R24
N26

N25

Pad
Type
PCIT5V
PCIT5V
PCIT5V
PCIT5V
PCIT5V
PCIT5V
PCIT5V
PCIT5V
PCIT5V
PCIT5V
PCIT5V
PCIT5V
PCIT5V
PCIT5V
PCIT5V
PCIT5V
PCIT5V
PCIT5V
PCIT5V
PCIT5V
PCIT5V
PCIT5V
PCIT5V
PCIT5V
PCIT5V
PCIT5V
PCIT5V
PCIT5V
PCIT5V
PCIT5V
PCIT5V
PCIT5V

PCIT5V
PCIT5V
PCIT5V
PCIT5V

PCIT5V
PCIT5V

PCIT5V

1/0 GPIO
Type #
/0 -
/0 -
/0 -
1/0 -
1/0 -
/0 -
1/0 -
/0 -
1/0 -
/0 -
1/0 -
1/0 -
1/0 -
1/0 -
/0 -
1/0 -
/0 -
/0 -
1/0 -
1/0 -
/0 -
/0 -
1/0 -
1/0 -
1/0 -
1/0 -
1/0 -
1/0 -
1/0 -
1/0 -
1/0 -
/0 -

/0 -
I/10 -
110 -
/0 -

110 -
I/1O -

/0 -

P

Description

Multiplexed address and data 1/O bus.

Multiplexed bus Commands and Byte Enables.

Even Parity across AD[31:0] and C/BE[3:0]_N lines.

Sustained Tri-state. Frame is driven by a master to
indicate the beginning and duration of an access.

Sustained Tri-state. Initiator Ready indicates that
the bus master is ready to complete the current
data phase.

© Koninklijke Philips Electronics N.V. 2006. All rights reserved.
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Philips Semiconductors

PNX17xx Series

Volume 1 of 1

Table 4: PNX1700 Interface

Chapter 1: Integrated Circuit Data

Pin Name
PCI_TRDY_N

PCI_STOP_N

PCI_IDSEL

PCI_DEVSEL_N

PCI_REQ N

PCI_GNT_N

PCI_REQ A_N

PCI_GNT_A N

PCI_REQ B_N

PCI_GNT_B_N

PCI_PERR_N

PCI_SERR_N

PNX17XX_SER_1

BGA
Ball

N24

P24

K26

P26

F23

D24

G23

D25

H23

D26

P23

R25

Pad
Type
PCIT5V

PCIT5V

PCIT5V

PCIT5V

PCIT5V

PCIT5V

PCIT5V

PCIT5V

PCIT5V

PCIT5V

PCIT5V

PCIT5V

110 GPIO
Type # P

11O - -

/0 - -

110 - -

I/10 - -

110 - -

I/O - -

110 - -

11O - -

oD - -

Description

Sustained Tri-state. Target Ready indicates that the
bus target is ready to complete the current data
phase.

Sustained Tri-state. It indicates that the target is
requesting that the master stop the current
transaction.

Used as Chip Select during configuration read/write
cycles.

Sustained Tri-state. It indicates whether any device
on the bus has been selected.

If the PNX1700 is the arbiter of the PCI bus, this pin
acts as a request input for an external device,
otherwise it is driven by the PNX1700 as a PCI bus
master to request the use of the PCI bus.

If the PNX1700 is the arbiter of the PCI bus, this pin
acts as an output to grant the requester, otherwise it
Indicates to the PNX1700 that an access to the bus
has been granted.

If the PNX1700 is the arbiter of the PCI bus, this pin
acts as a request input for an external device.

This pin can also be used as an input for an
external interrupt line for the TM5250.

If the PNX1700 is the arbiter of the PCI bus, this pin
acts as an output to grant the requester. If the
internal PCI arbiter is not used, this pin can be used
as an input for an external interrupt line for the
TM5250.

If the PNX1700 is the arbiter of the PCI bus, this pin
acts as a request input for an external device.

This pin can be used as an input for an external
interrupt line for the TM5250. This pins is also used
as a DSACK signal when using the M68K system
bus on the PCI-XIO interface.

If the PNX1700 is the arbiter of the PCI bus, this pin
acts as an output to grant the requester. If the
internal PCI arbiter is not used, this pin can be used
as an input for an external interrupt line for the
TM5250.

Sustained Tri-state. Parity errors are generated/
received by the PNX1700 through this pin.

System Error. This signal is asserted when
operating as a target when it detects an address
parity error.

© Koninklijke Philips Electronics N.V. 2006. All rights reserved.
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Philips Semiconductors

PNX17xx Series

Volume 1 of 1

Table 4: PNX1700 Interface

Chapter 1: Integrated Circuit Data

Pin Name
PCI_INTA N

BGA
Ball

D23

Pad
Type
PCIT5V

110 GPIO
Type # P

I/OD - -

Additional XIO bus signals to the regular PCI bus signals to

implement Flash, IDE drive interface and M68k System Buses.

XIO_D15
XIO_D14
XIO_D13
XIO_D12
XI0_D11
XIO_D10
XIO_D09
XIO_D08

XIO_SEL4

XIO_SEL3

XIO_SEL2

XIO_SEL1

XIO_SELO

XIO_ACK

XIO_AD

Video/Data In Pin Group

AA25
AA26
AD25
Y24
Y25
AC19
AE26
AC22
AB24
AC23
AD26
AB25
AB26
AC20
AA24

PCIT5V
PCIT5V
PCIT5V
PCIT5V
PCIT5V
PCIT5V
PCIT5V
PCIT5V
PCIT5V
PCIT5V
PCIT5V
PCIT5V
PCIT5V
PCIT5V

PCIT5V

o 34 -
o 33 -
o 32 -
o 31 -
o 30 -
o 29 -
o 28 -
o 27 -
out - -
out - -
ouT - -
out - -
outT - -
IN 26 -
ouT - -

Description

It is specifically intended to be used as the INTA
pin, so that the software requires less board
specific information. It should be configured and
used as the PCI interrupt output for the case when
an external PCI host exists. Interrupts are asserted
by the software running on the TM5250. In
standalone systems where the PNX1700 is the PCI
host, this pin should be configured as an input
allowing external PCI devices to request an
interrupt service from the TM5250 CPU.

XIO extended 8-hit data signals for the 16-bit
NAND/NOR flash support as well as M68K system
buses with a 16-bit wide data path.

XIO Chip Selects. One is required per component
for glue-less connections.

Flash/EEPROM acknowledge.
Same as XIO_A[25] defined in PCI module.

This group provides ITU656 8-, 10- and 20-bit inputs, and up to 8-, 16- and 32-bit data streaming input.

Refer to Section 7.1 on page 3-17 for a detailed definition of the operating modes of this pin group.

VDI_D33
VDI_D32

PNX17XX_SER_1

ACS5
AE2

BPTS3CHP IN 52 D
BPTS3CHP IN 51 D

Control for the streaming data mode.
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Philips Semiconductors
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Table 4: PNX1700 Interface

Chapter 1: Integrated Circuit Data

Pin Name

VDI_D31
VDI_D30
VDI_D29
VDI_D28
VDI_D27
VDI_D26
VDI_D25
VDI_D24
VDI_D23
VDI_D22
VDI_D21
VDI_D20
VDI_D19
VDI_D18
VDI_D17
VDI_D16
VDI_D15
VDI_D14
VDI_D13
VDI_D12
VDI_D11
VDI_D10
VDI_D09
VDI_D08
VDI_DO07
VDI_DO06
VDI_D05
VDI_DO04
VDI_DO03
VDI_D02
VDI_DO1
VDI_D00

VDI_CLK1

VDI_V1

PNX17XX_SER_1

BGA
Ball

AC14
AF12
AE12
AF11
AC13
AD11
AF10
AE10
AF9
AC12
AD10
AE9
AF8
AD9
AC11
AC10
AE7
AC9
AF6
AD8
AE8
AC8
AE5
AF5
AC7
AD7
ADG6
AD5
AF4
AE3
AF3
AE4

AF7

AF13

Pad
Type
BPTS3CHP
BPTS3CHP
BPTS3CHP
BPTS3CHP
BPTS3CHP
BPTS3CHP
BPTS3CHP
BPTS3CHP
BPTS3CHP
BPTS3CHP
BPTS3CHP
BPTS3CHP
BPTS3CHP
BPTS3CHP
BPTS3CHP
BPTS3CHP
BPTS3CHP
BPTS3CHP
BPTS3CHP
BPTS3CHP
BPTS3CHP
BPTS3CHP
BPTS3CHP
BPTS3CHP
BPTS3CHP
BPTS3CHP
BPTS3CHP
BPTS3CHP
BPTS3CHP
BPTS3CHP
BPTS3CHP
BPTS3CHP

BPX2T14MCP

BPTS3CHP

I/0 GPIO

Type #
IN

IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN

1/0

IN

58

P

U
U

C

c cCccccccccccccccccccccccccccecoc

Description

Video or Streaming Parallel Data and control
Inputs.

A positive edge on this internally or externally
generated clock samples video data. When
generated internally, the clock can be software
adjusted with sub one Hertz accuracy to allow
generation of a precisely timed sequence of
samples locked to an arbitrary reference, such as a
broadcast transport stream source. A board level
27-33 Q series resistor is recommended to reduce
ringing.

Data Valid clock qualifier associated with
VDI_CLK1.
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Philips Semiconductors PNX17xx Series

Volume 1 of 1 Chapter 1: Integrated Circuit Data

Table 4: PNX1700 Interface

BGA Pad 1/0 GPIO
Pin Name Ball Type Type # P Description

VDI_CLK2 AC6 BPX2T14MCP 1/O - U A positive edge on this internally or externally
generated clock samples streaming data. When
generated internally, the clock can be software
adjusted with sub one Hertz accuracy to allow
generation of a precisely timed sequence of
samples locked to an arbitrary reference, such as a
broadcast transport stream source. A board level
27-33 Q series resistor is recommended to reduce
ringing.

VDI_V2 AE1 BPTS3CHP IN 59 D Data Valid clock qualifier associated with
VDI_CLK2.

Video/Data Out Pin Group

The video mode provides ITU656 8-, 10- and 16-bit outputs, or digital 24-/30-bit HD YUV outputs, or digital 24-/30-bit
RGB/VGA outputs. The data streaming mode provides 8-, 16-bit or 32-bit data streaming output. Refer to
Section 7.1 on page 3-17 for a detailed definition of the operating modes of this pin group.

VDO _ D34 B2 BPTS1CHP ouT - U FGPO data bit 7 for extended mode.

VDO_D33 Al19 BPTS1CHP OUT 54 D Control for Streaming Parallel Data Outputs.
VDO_D32 B18 BPTS1CHP OUT 53 D FGPO data bits [4:3] for extended mode.

PNX17XX_SER_1 © Koninklijke Philips Electronics N.V. 2006. All rights reserved.
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Table 4: PNX1700 Interface

Chapter 1: Integrated Circuit Data

Pin Name

VDO_D31
VDO_D30
VDO_D29
VDO_D28
VDO_D27
VDO_D26
VDO_D25
VDO_D24
VDO_D23
VDO_D22
VDO_D21
VDO_D20
VDO_D19
VDO_D18
VDO _D17
VDO_D16
VDO_D15
VDO _D14
VDO_D13
VDO_D12
VDO _D11
VDO_D10
VDO_D09
VDO_DO08
VDO_DO07
VDO_DO06
VDO_DO05
VDO_D04
VDO_DO03
VDO_DO02
VDO_DO01
VDO_D00

VDO_CLK1

PNX17XX_SER_1

BGA
Ball

C26
E26
D20
F24
F25
F26
G24
G25
D19
C25
B26
D22
D21
Cc23
A26
A25
B24
A24
D17
Cc22
B23
Cc21
A23
Cc20
B22
B21
A22
D16
C19
B20
A21
A20

D18

Pad
Type
BPTS1CHP
BPTS1CHP
BPTS1CHP
BPTS1CHP
BPTS1CHP
BPTS1CHP
BPTS1CHP
BPTS1CHP
BPTS1CHP
BPTS1CHP
BPTS1CHP
BPTS1CHP
BPTS1CHP
BPTS1CHP
BPTS1CHP
BPTS1CHP
BPTS1CHP
BPTS1CHP
BPTS1CHP
BPTS1CHP
BPTS1CHP
BPTS1CHP
BPTS1CHP
BPTS1CHP
BPTS1CHP
BPTS1CHP
BPTS1CHP
BPTS1CHP
BPTS1CHP
BPTS1CHP
BPTS1CHP
BPTS1CHP

BPX2T14MCP

I/0 GPIO

Type #
ouT
ouT

1/0
ouT
ouT
ouT
ouT
ouT
ouT
ouT
ouT
ouT
ouT
ouT
ouT
ouT
ouT
ouT
ouT
ouT
ouT
ouT
ouT
ouT
ouT
ouT
ouT
ouT
ouT
ouT
ouT
ouT

I/0

c cCccccccccccccccccccccccccccccccoc ©

Description

Video and/or Streaming Parallel Data Outputs.
VDO_D29 can be used as an input when QVCP is
used in VSYNC slave mode.

A positive or negative edge on this internally or
externally generated clock causes transitions of the
video samples.

When generated internally the clock can be
software adjusted with sub one Hertz accuracy, to
allow generation of a precisely timed sequence of
samples locked to an arbitrary reference, such as a
broadcast transport stream source. A board level
27-33 Q series resistor is recommended to reduce
ringing.
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Table 4: PNX1700 Interface

Chapter 1: Integrated Circuit Data

BGA
Pin Name Ball
VDO_CLK2 B19
VDO_AUX E24
FGPO_REC_SYNC C17
FGPO_BUF_SYNC A18

Pad 110 GPIO
Type Type # P
BPX2T14MCP 110 -

BPTS1CHP OouT 55 D

BPTS1CHP I/1O 60 D

BPTS1CHP 110 - D

Description

U A positive edge on this internally or externally

generated clock causes transitions of the streaming
data samples. When generated internally, the clock
can be software adjusted with sub one Hertz
accuracy to allow generation of a precisely timed
sequence of samples locked to an arbitrary
reference, such as a broadcast transport stream
source. A board level 27-33 Q series resistor is
recommended to reduce ringing.

VDO_AUX can be programmed to output, a
CBLANK signal, a Field indicator or a video/
graphics detector.

Synchronization signal for Streaming Parallel Data
Outputs. The FGPO data bit 5 is intended for the
extended mode.

Synchronization signal for Streaming Parallel Data
Outputs. The FGPO data bit 6 is intended for the
extended mode.

Octal Audio In (audio in always acts as receiver, but can be set as master or slave for A/D timing)

AI_OSCLK AF23

BPX2T14MCP OUT - U

Al_SCK AD20 BPX2T14MCP 1/O - U

PNX17XX_SER_1

Over-Sampling Clock. This output can be
programmed to emit any frequency up to 50 MHz
with a sub one Hertz resolution. It is intended to be
used as the 256 fg or 384 fg over sampling clock by
the external A/D subsystem. A board level 27-33 Q
series resistor is recommended to reduce ringing.

Al can operate in either master or slave mode.

« When Audio-In is programmed as the serial-
interface timing slave (power-up default),
Al_SCK is an input. Al_SCK receives the serial
bit clock from the external A/D subsystem. This
clock is treated as fully asynchronous to the
PNX1700 main clock.

¢ When Audio In is programmed as the serial-
interface timing master, Al_SCK is an output.
Al_SCK drives the serial clock for the external A/
D subsystem. The frequency is a programmable
integral divide of the Al_OSCLK frequency.

Al_SCK is limited to 25 MHz. The sample rate of
valid samples embedded is variable. If used as a
output, a board level 27-33 Q series resistor is
recommended to reduce ringing.
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Table 4: PNX1700 Interface

Chapter 1: Integrated Circuit Data

BGA Pad
Pin Name Ball Type
AI_WS AD21 BPTS3CHP
Al_SD3 AD22 BPT3MCHDT5V
Al_SD2 AC17 BPT3MCHDTS5V
Al_SD1 AF24 BPT3MCHDT5V
Al_SDO AE23 BPT3MCHDTS5V

1/0 GPIO
Type #
/0 16
IN 20
IN 19
IN 18
IN 17

P
U

O O O

D

Description

Al can operate in either master or slave mode.

* When Audio In is programmed as the serial-
interface timing slave (power-up default), Al_WS
acts as an input. Al_WS is sampled on the same
edge as selected for Al_SD[3:0].

« When Audio In is programmed as the serial-
interface timing master, Al_WS acts as an
output. It is asserted on the opposite edge of the
Al_SDI[3:0] sampling edge.

Al_WS is the word-select or frame-synchronization
signal from/to the external A/D subsystem.

Serial Data from external A/D subsystem. Data on
this pin are sampled on positive or negative edge of
Al_SCK as determined by the CLOCK_EDGE bit in
the Al_SERIAL register. These pins are 5 V tolerant
input.

Octal Audio Out (audio out always acts as sender, but can be set as master or slave for D/A timing)

AO_OSCLK AD19

AO_SCK AE18 BPX2T14MCP

PNX17XX_SER_1

BPX2T14MCP OUT

I/0

U

Over Sampling Clock. This output can be
programmed to emit any frequency up to 50 MHz,
with a sub one Hertz resolution. It is intended to be
used as the 256 or 384 4 over sampling clock by
the external D/A conversion subsystem. A board
level 27-33 Q series resistor is recommended to
reduce ringing.

AO can operate in either master or slave mode.

« When Audio Out is programmed to act as the
serial interface timing slave (power up default),
AO_SCK acts as input. It receives the Serial
Clock from the external audio D/A subsystem.
The clock is treated as fully asynchronous to the
PNX1700 main clock.

* When Audio Out is programmed to act as serial
interface timing master, AO_SCK acts as output.
It drives the Serial Clock for the external audio
D/A subsystem. The clock frequency is a
programmable integral divide of the AO_OSCLK
frequency.

AO_SCK is limited to 25 MHz. The sample rate of
the valid samples is variable. If used as an output, a
board level 27-33 Q series resistor is
recommended to reduce ringing.
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Table 4: PNX1700 Interface

Chapter 1: Integrated Circuit Data

BGA
Pin Name Ball
AO_WS AE20
AO_SD3 AF21
AO_SD2 AF20
AO_SD1 AE19
AO_SDO AF19
SPDIF interface
SPDI A6
SPDO AF22
10/100 LAN interface (Mll)
LAN_CLK AF18
LAN_TX_CLK/ AF14
LAN_REF_CLK
LAN_TX_EN AD13
LAN_TXD3 AF15
LAN_TXD2 AD14
LAN_TXD1 AC15
LAN_TXDO AE14
LAN_TX_ER AE13
LAN_CRS/ AC24
LAN_CRS_DV
LAN_COL AA23

PNX17XX_SER_1

Pad
Type
BPTS3CHP

BPTS3CHP
BPTS3CHP
BPTS3CHP
BPTS3CHP

BPT3MCHDT5V

BPX2T14MCP

BPTS1CP
BPTS3CP

BPTS3CHP

BPTS3CHP
BPTS3CHP
BPTS3CHP
BPTS3CHP

BPTS3CHP
BPT3MCHDT5V

BPT3MCHDTS5V

110 GPIO
Type #
110 21
ouT 25
ouT 24
ouT 23
ouTt 22
IN 56
ouT 57
ouT -
IN -
ouT 35
ouT 39
OouT 38
ouTt 37
OuUT 36
OUT 40
IN 41
IN 42

>
U

CcC CcC CcC

O O U 0O 00 O

Description

AO can operate in either master or slave mode.

* When Audio-Out is programmed as the serial-
interface timing slave (power-up default),
AO_WS acts as an input. AO_WS is sampled on
the opposite AO_SCK edge at which
AO_SD[3:0] are asserted.

* When Audio Out is programmed as serial-
interface timing master, AO_WS acts as an
output. AO_WS is asserted on the same
AO_SCK edge as AO_SDI[3:0].

AO_WS is the word-select or frame-
synchronization signal from/to the external D/A
subsystem. Each audio channel receives 1 sample
for every WS period.

Serial Data to external audio D/A subsystem for first
2 of 8 channels. The timing of the transitions on
these outputs is determined by the CLOCK_EDGE
bit in the AO_SERIAL register, and can be on a
positive or negative AO_SCK edge.

Input for SPDIF (Sony/Philips Digital Audio
Interface, a.k.a. Dolby Digital™), a self clocking
audio data stream as per IEC958 with 1937
extensions. This pin is 5 V tolerant input.

Output for SPDIF. Note that this low-impedance
driver requires a 27-33 Q resistor close to the
PNX1700 to match the board line impedance. This
resistor becomes a part of the voltage divider
necessary to drive the IEC958 isolation
transformer.

Clock to feed the external PHY, usually 50 MHz.

MII Transmit clock or RMII reference clock. Both
LAN_TX_CLK and LAN_RX_CLK have to be
connected to the RMII reference clock in RMII
mode.

MIl or RMII Transmit Enable

MIl Transmit Data
MIl Transmit Data
MIl or RMII Transmit Data
MIl or RMII Transmit Data

MIl Transmit Error

MII Carrier Sense or RMII Carrier Sene and
Receive Data Valid. This pin is 5 V tolerant input.

Collision Detect. This pin is 5 V tolerant input.
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Table 4: PNX1700 Interface

Chapter 1: Integrated Circuit Data

Pin Name

LAN_RX_CLK/
LAN_REF_CLK

LAN_RXD3
LAN_RXD2
LAN_RXD1
LAN_RXDO

LAN_RX_DV
LAN_RX_ER
LAN_MDIO
LAN_MDC
I°C Interface
IIC_SDA
IIC_SCL

GPIO - Multi-function flexible software 1/0O and universal serial interface

BGA
Ball

AF16

AD17
AD16
AF17
AE16

AE15
AD15
AC26
AC25

C8
D8

Pad
Type
BPTS3CP

BPTS3CHP
BPTS3CHP
BPTS3CHP
BPTS3CHP

BPTS3CHP
BPTS3CHP
BPTS3CHP
BPTS3CHP

[IC3M4SDAT5V
IIC3M4SCLT5V

1/0 GPIO
Type #
IN -
IN 46
IN 45
IN 44
IN 43
IN 47
IN 48
110 49
OouT 50
I/OD -
I/OD -

c T©

CcC C O C cccc

Description

MIl Receive Clock. Both LAN_TX_CLK and
LAN_RX_CLK have to be connected to the RMII
reference clock in RMII mode.

MIl Receive Data
MIl Receive Data
MIl or RMII Receive Data
MIl or RMII Receive Data

MIl Receive Data Valid.
MIl or RMII Receive Error.
MIl Management data I/O.

MIl Management Data clock.

I°C serial data. This pin is 5 V tolerant input.

12C clock. This pin is 5 V tolerant input.

Each GPIO pin can be individually set/read by software, or connected to a DMA engine that makes it function as a serial
pattern generator or serial observer, so that the software can implement complex bit serial 1/O protocols. Typically, it is used
for the IR receiver, IR blaster, switches, lights and serial communications protocols. In addition, any pin with an entry in the
GPIO column of this pin list can be (individually) set to act as a GPIO pin instead of for its primary function. After power-on
reset, every GPIO is set to the input mode to avoid any potential electrical conflict on the board.

GPIO15/WAKEUP

GPIO14/GCLOCK02
GPIO13/GCLOCKO01
GPIO12/GCLOCKO00

GPIO11/
BOOT_MODEOQ7

GPIO10/
BOOT_MODE06

GPIO09/
BOOT_MODEO5

GPIOO08/
BOOT_MODEO4/
WDOG_OUT

GPIO7

PNX17XX_SER_1

AC21

AE22
AE21
AC16

AC18

AD23

AF26

AF25

AE24

BPT3MCHDT5V

BPTS1CHP
BPTS1CHP
BPX2T14MCP

BPT3MCHT5V

BPT3MCHT5V

BPT3MCHTS5V

BPT3MCHT5V

BPT3MCHDT5V

I/0/D

1/0/D
1/0/D
1/0/D

1/0/D

1/0/D

1/0/D

1/0/D

I/0/D

15

14
13
12

D

c

Used as a GPIO pin. This pin can also be used as
the wake-up event once the PNX1700 has been
sent into deep power down mode. This pinis 5V
tolerant input.

Used as GPIO pins. These pins can also be used to
output internally generated clocks for external
components present on the board (Section 2.11.1
on page 5-20). GPIO12/GCLOCKOO requires a
board level 27-33 Q series resistor to reduce
ringing.

After the power up and boot sequence, these pins
are used as GPIOJ[11:8] pins. These GPIO pins
must be strapped with resistors to VDD or VSS to
determine the PNX1700 boot mode upon reset.

GPIO[11:10] pins can also be used as input
external interrupt lines for the TM5250. The
software can assert at regular intervals the
WDOG_OUT output pin to prevent an external
watchdog device to reset the entire system. Other
GPIO pins can be used for that feature. These pins
are 5 V tolerant input.

Used as a GPIO pin. This pin is 5 V tolerant input.
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Pin Name

GPIO06/CLOCKO06
GPIO05/CLOCKO05
GPIO04/CLOCKO04

GPIO03/CLOCK03/
BOOT_MODEO3

GPIO02/CLOCK02/
BOOT_MODEO2

GPIO01/CLOCKO01/
BOOT_MODEO1

GPIO00/CLOCKO00/
BOOT_MODEOO

BGA

Ball
B9
A8
A7

A4

A3

B3

B4

Pad
Type
BPTS1CHP
BPX2T14MCP
BPTS1CHP

BPTS1CHP

BPTS1CHP

BPTS1CHP

BPTS1CHP

JTAG Interface (debug access port and 1149.1 boundary scan

JTAG_TDI
JTAG_TDO

JTAG_TCK
JTAG_TMS

Al
D6

Bl
D5

Power Supplies and Ground

IPCHP
BPTS3CHP

IPCHP
IPCHP

Refer to Section 10. on page 1-48

1/0 GPIO
Type #
1/0/D 6
1/10/D 5
I/10/ID 4
1/10/D 3
I/0/D 2
I/O/D 1
I/0/D 0
port)
IN -
O -
IN -
IN -

Description

Used as GPIO pins. These pins can also be used to
output internally generated clocks for the external
components present on the board. These GPIO
pins can also be used as clocks for sampling or
pattern generation in the GPIO module

(Section 2.11.2 on page 5-20). GPIO05/
GCLOCKO5 requires a board level 27-33 Q series
resistor to reduce ringing.

After the power up and boot sequence, this pin
functions as a GPIOI[3] pin. This pin can also be
used as a clock for sampling or pattern generation
in the GPIO module. This GPIO pin may be
strapped with a resistor to VDD or VSS to
determine the PNX1700 boot mode upon reset.

After the power up and boot sequence, these pins
are configured as GPIO[2:0] pins. These pins can
also be used as clocks for sampling or pattern
generation in the GPIO module. These GPIO pins
may be strapped with resistors to VDD or VSS to
determine the PNX1700 boot mode upon reset.

JTAG Test Data Input.

JTAG Test Data Output. This pin can either be an
output, or float. It is never an input.

U JTAG Test Clock Input.
U JTAG Test Mode Select Input.

for board level connection and decoupling associated with these pins.

VDDA

VSSA_1.2

VCCA][]

VSSA[]

VCCP[]

vCeM

PNX17XX_SER_1

A10

Ci1

APOD

APOD

APOD

APOD

VDDE3V3

VDDE3V3

PWR

GND

PWR

GND

PWR

PWR

Analog, quiescent VDD. Refer to Figure 28 for
board level connections.

Analog, quiescent ground for the VDDA analog
supply. Refer to Figure 28 for board level
connections.

Analog, quiescent VCCP, 3.3 V. Refer to Figure 27
for board level connections. Refer to Table 5 for a
complete pin list.

Analog, quiescent ground for the VCCA analog
supply. Refer to Figure 27 for board level
connections. Refer to Table 5 for a complete pin list.

3.3V I/O power supply for peripherals 1/0s. Refer to
Table 5 for a complete pin list.

Power supply for the memory DDR-I 1/0s (3.3 V
capable of ATE, not for functional operation). Refer
to Table 5 for a complete pin list.

© Koninklijke Philips Electronics N.V. 2006. All rights reserved.

Preliminary data sheet

Rev. 1 — 17 March 2006

1-17



Philips Semiconductors

PNX17xx Series

Volume 1 of 1

Table 4: PNX1700 Interface

Chapter 1: Integrated Circuit Data

BGA Pad
Pin Name Ball Type
VDDJ] - VDDI
VSS]] - VSSIS
VSS]] - VSSE
VSS]] - VSSE

I/O GPIO
Type # P

PWR - -

GND - -

GND - -

GND - -

Description

SoC core power supply. Refer to Table 5 for a
complete pin list.

Ground for the core. Refer to Table 5 for a complete
pin list.

Ground for the memory 1/Os. Refer to Table 5 for a
complete pin list.

Ground for the peripherals 1/0s. Refer to Table 5 for
a complete pin list.

PNX17XX_SER_1

© Koninklijke Philips Electronics N.V. 2006. All rights reserved.

Preliminary data sheet

Rev. 1 — 17 March 2006

1-18



Philips Semiconductors

PNX17xx Series

Volume 1 of 1

2.3.1 Power Pin List
Table 5: Power Pin List

Chapter 1: Integrated Circuit Data

Digital Ground

VSS

T11
T12
T13
T14
T15
T16
R11
R12
R13
R14
R15
R16
P11
P12
P13
P14
P15
P16
ES
E6
C4
B11
B17
B25
AE1l1l
AE17
AE25
AD4
C15
Al13
A9

N11
N12
N13
N14
N15
N16
M11
M12
M13
M14
M15
M16
L11
L12
L13
L14
L15
L16
w1
W3
u25
P2
P25
K25
K5
H1
AB18
AB21
AB22
C16
C5

3.3-V
VCCP

AB7
AB8
AB13
AB14
P22
N22
E13
El4
E7
E8
AF2
E19
E20
C12
C18
C24
B6
A2
AE6
AD12
AD18
AD24
AB19
AB20
Y22
w22
V24
J24
H22
G22

DDR-I i/f SoC Core
VCCM VDD

Y5
TS5
R5
Ul
R3
N1
M5
L5
J3
G2
H5
G5
W5
D2
D4
AC4
AC2
Y2
V2
L2
K1

E10
E15
E16
E9
AB10
AB15
AB16
AB9
T22
R22
P5
N5
K22
J22
A15
B14
D13
C10
C6
C9
D12
Al2
Al7

Analog 3.3-V

VSSA

B15
B13
B16
Al4
A5
B8

Analog for the SoC core

VCCA VSSA_1.2 VDDA

D15
C13
Al16
D14
D7
BS5

Cl1 Al10

PNX17XX_SER_1

Remark: The digital ground for the signals and clocks comes from the same digital
ground plane.

Remark: The digital SoC core power supply for the signals and clocks comes from
the same digital power plane.
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2.3.2 Pin Reference Voltage

Table 6: Pin Reference Voltage

3.3 V Input and/or Output Veep Veem Vpp
5.0 V Input Tolerant 3.3 V Input and/or Output SSTL DDR-I Special
POR_IN_N PCI_AD31 PCI_SYS_CLK Al_OSCLK VDI_D33 MM_CLK MM_DATA31 XTAL_IN
RESET_IN_N PCI_AD30 SYS RST OUT N Al SCK VDI_D32 MM_CLK_N MM_DATA30 xTAL OUT
PCI_CLK PCI_AD29 VDO CLK1 Al_WS VDI_D31 MM_CKE1  MM_DATA29 -
PCI_C/BEO3 PCI_AD28 VDO _CLK2 AO_OSCLK VDI_D30 MM_CKE2  MM_DATA28
PCI_C/BE2 PCI_AD27 VDO_D33 AO_SCK VDI_D29 MM_DQS3 MM_DATA27
PCI_C/BE1 PCI_AD26 VDO_D32 AO_WS VDI_D28 MM_DQS2 MM_DATA26
PCI_C/BEO PCI_AD25 VDO_D31 AO_SD3 VDI_D27 MM_DQS1 MM_DATA25
PCI_PAR PCl_AD24 VDO _D30 AO_SD2 VDI_D26 MM_DQSO0 MM_DATA24
PCI_ FRAME N PCI_AD23 VDO _D29 AO_SD1 VDI_D25 MM_ADDR12 MM_DATA23
PCI_IRDY_N PCI_AD22 VDO D28 AO_SDO VDI_D24 MM_ADDR11 MM_DATA22
PCI_TRDY_N PCI_AD21 VvDO_D27 SPDO VDI_D23 MM_ADDR10 MM_DATA21
PCI_STOP_N PCI_AD20 VDO_D26 LAN_CLK VDI_D22 MM_ADDR09 MM_DATA20
PCI_IDSEL PCI_AD19 VDO_D25 LAN_TX_CLK VDI_D21 MM_ADDRO8 MM_DATA19
PCI_DEVSEL_N PCI_AD18 VDO_D24 LAN_TX EN VDI_D20 MM_ADDRO7 MM_DATA18
PClI REQ N PCI_AD17 VDO D23 LAN_TDX03 VDI _D19 MM_ADDRO6 MM _DATA17
PClI_GNT_N PCI_AD16 VDO D22 LAN_TDX02 VDI _D18 MM_ADDRO5 MM_DATA16
PCI_REQ_A N PCI_AD15 VvDO_D21 LAN_TDX01 VDI_D17 MM_ADDRO4 MM_DATA15
PCI_GNT_A_N PCI_AD14 VDO_D20 LAN_TDX00 VDI_D16 MM_ADDRO3 MM_DATA14
PCI_REQ B N PCI_AD13 VDO_D19 LAN_TX_ER VDI_D15 MM_ADDR02 MM_DATA13
PCI GNT B_.N PCI_AD12 VDO D18 LAN_RX_CLK VDI D14 MM_ADDRO1 MM _DATA12
PCI PERR_N  PCI_AD11 VDO D17 LAN_RXD3 VDI _D13 MM_ADDROO MM_DATA11
PCI_ SERR_N  PCI_AD10 VDO _D16 LAN_RXD2 VDI _D12 MM_BA1l MM_DATA10
PCI_INTA_N PCI_AD09 VDO_D15 LAN_RXD1  VDI_D11 MM_BAO MM_DATA09
XIO_ACK PCI_ADO8 VDO _D14 LAN_RXDO VDI_D10 MM_CS1_N MM_DATA08
XIO0_D15 PCI_ADO7 VDO_D13 LAN_MDIO VDI_D09 MM_CSO_N MM_DATAO7
X0 D14 PCI_ADO6 VDO D12 LAN_MDC VDI_D08 MM_RAS N MM_DATAO6
X0 D13 PCI_ADO5 VDO D11 LAN_RX_DV VDI _DO7 MM_CAS N MM_DATAO5
XI0_D12 PCI_AD04 VDO D10 LAN_RX_ER VDI D06 MM_WE_N  MM_DATA04
XI0_D11 PCI_ADO3 VDO _D09 GPI1014 VDI_D0O5 MM_DQM3  MM_DATAO3
XIO_D10 PCI_ADO2 VvDO_DO08 GPIO13 VDI_D04 MM_DQM2 MM_DATA02
XIO0_D09 PCI_ADO1 VvDO_DO07 GPIO12 VDI_D03 MM_DQM1 MM_DATAO1
X10_DO08 PCI_ADOO VDO _DO06 GPI1006 VDI_D02 MM_DQMO MM_DATAQ00
XIO_SEL4 GPIO15 VDO_DO05 GPIO05 VDI_DO01
XIO_SEL3 GPIO11 VDO_D04 GPI004 VDI_DO00
XIO_SEL2 GPIO10 VDO_DO03 GPIO03 VDI_V1
XIO_SEL1 GPIO09 VDO_DO02 GPI002 VDI_V2
XIO_SELO GPIO08 VDO_DO01 GPIO01
XIO_AD GPIO07 VDO_DO00 GPIO00
LAN_CRS SPDI VDO_AUX JTAG_TDI
LAN_COL Al_SD3  FGPO_REC_SYNC JTAG_TCK
IIC_SDA Al_SD2  FGPO_BUF_SYNC JTAG_TMS
IIC_SCL Al_SD1  VDO_D34 JTAG_TDO
RESERVED Al_SDO VDI_CLK1

VDI_CLK2

3. Absolute Maximum Ratings

Permanent damage may occur if absolute maximum ratings are exceeded. Prolonged
operation above the operation range described in Section 5. but below the maximum
ratings may significantly reduce the reliability of the PNX1700.
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Table 7: Absolute Maximum Ratings

Symbol  Description Minimum Maximum Units Note
Veer 3.3V I/O supply voltage 0.5 4.6 v
VCCM SSTL DDR-I I/O supply voltage -0.5 3.6 \%
Vob SoC Core supply voltage 0.5 1.7 \Y
V|ccp Input voltage for 5 V tolerant input pins (i.e. pins supplied by -0.5 6.0 \%
Veer)
Tstg Storage temperature range -65 150 °’C
T Imax Operating junction temperature range 0 125 °C
HBMgsp Human Body Model Electrostatic handling for all pins - 2000 \% (1
MMgsp  Machine Model Electrostatic handling for all pins - 100 Y% 2]
[1] CLASS 2, JEDEC Standard 22-A114-C, March 2005
[2] CLASS A, JEDEC Standard 22-A115-A, October 1997

4. PNX17xx Series Operating Conditions

PNX17xx Series consist in one device called PNX1700. Ordering information can be
found in Table 44 on page 1-53.

The following sections detail the operating condition per device type/grade. Two
tables are used:

* Functional operation, long-term reliability and AC/DC characteristics are
guaranteed for the operating conditions described in ‘Operating Range and
Thermal Characteristics’ tables.

* The PNX17xx Series are designed to support dynamic change of the different
clock frequencies of the system. The ‘Maximum Operating Speeds’ tables
describe the maximum values per device type/grade. Clock speeds can be
adjusted for each module individually by the TM5250 CPU or an external host.
Chapter 5 The Clock Module details how to set-up the different clock speeds for
each PNX17xx Series module.
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4.1 PNX1700 Device
Table 8: PNX1700 Operating Range and Thermal Characteristics

Symbol Description Minimum  Typical Maximum  Units
Veer Global I/0 supply voltage 3.13 3.30 3.47 Y,
VCCM DDR-I I/O supply voltage. 25 2.6 2.7 \%
VREF Input reference level voltage for the DDR 1/0s. Voopy/2 +/- 100V 1.2 1.3 1.4 v
VDD SoC Core supply voltage 1.23 1.3 1.37 \%
Tcase Operating case temperature range 0 - 85 °C
LN Operating junction temperature 0 - 105 °C
0;a Top of junction to ambient thermal resistance (still air) - 20.2 - ‘CIW
Top of junction to ambient thermal resistance (air flow 1.0 m/s) - 155 - ‘C/IW
Top of junction to ambient thermal resistance (air flow 2.5 m/s) - 13.1 - ‘CIW
0;c Top of junction to case thermal resistance (same as 0;7) - 5.4 - ‘CIW
035 Top of junction to board thermal resistance - 4.2 - ‘CIW

Table 9: PNX1700 Maximum Operating Speeds

QVCP
VLIW 2DDE (qvecp_out,
CPU MBS  gvep_proc, FGPO PCI- AO
TM5250 DDR-I MMIO VLD  Dual Edge) VIP FGPI DVDD XIO LAN Al SPDO GPIO
(MHz) (MHz) (MHz) (MHz) (MHz) (MHz) (MHz) (MHz) (MHz) (MHz) (MHz) (MHz) (MHz)
4001 2001 144 123 81,96,81 81 100 78 33 30 25 40 108

[1] Table 3 on page 5-9

4.2 PNX1701 Device
Table 10: PNX1701 Operating Range and Thermal Characteristics

Symbol Description Minimum  Typical Maximum  Units
Veer Global 1/0 supply voltage 3.13 3.30 3.47 v
VCCM DDR-I I/O supply voltage. 25 2.6 2.7 \%
VREF Input reference level voltage for the DDR 1/0s. Voopy/2 +/- 100 mV - 1.2 1.3 1.4 v
VDD SoC Core supply voltage 1.23 1.3 1.37 \%
Tcase Operating case temperature range 0 - 85 °’C
LN Operating junction temperature 0 - 105 °’C
0;a Top of junction to ambient thermal resistance (still air) - 20.2 - ‘CIW
Top of junction to ambient thermal resistance (air flow 1.0 m/s) - 155 - ‘CIW
Top of junction to ambient thermal resistance (air flow 2.5 m/s) - 131 - ‘CIW
0;c Top of junction to case thermal resistance (same as 0;7) - 5.4 - ‘C/W
035 Top of junction to board thermal resistance - 4.2 - ‘CIW
PNXL7XX_SER_1 © Koninkijke Philips Electronics N.V. 2006. All rights reserved.
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Table 11: PNX1701 Maximum Operating Speeds

QVCP
VLIW 2DDE (qvcp_out,

CPU MBS  qvcp_proc, FGPO PCI- AO

TM5250 DDR-I MMIO VLD Dual Edge) VIP FGPI DvDD XIO LAN Al SPDO GPIO
(MHz) (MHz) (MHz) (MHz) (MHz) (MHz) (MHz) (MHz) (MHz) (MHz) (MHz) (MHz) (MHZz)
450[1 2000t 157 144  108,133,81 81 100 78 33 30 25 40 108

[1] Table 3 on page 5-9

4.3 PNX1702 Device
Table 12: PNX1702 Operating Range and Thermal Characteristics

Symbol Description Minimum  Typical Maximum  Units
Veep Global 1/O supply voltage 3.13 3.30 3.47 \Y
VCCM DDR-I I/0 supply voltage. 25 2.6 2.7 \Y
VREE Input reference level voltage for the DDR 1/0s. Voop/2 +/- 100 mV 1.2 1.3 1.4 v
Vob SoC Core supply voltage 1.33 1.4 1.47 \Y
Tcase Operating case temperature range 0 - 85 °’C
N Operating junction temperature 0 - 105 °’C
0;a Top of junction to ambient thermal resistance (still air) - 20.2 - ‘CIW
Top of junction to ambient thermal resistance (air flow 1.0 m/s) - 155 - ‘CIW
Top of junction to ambient thermal resistance (air flow 2.5 m/s) - 131 - ‘CIW
0;c Top of junction to case thermal resistance (same as 0;7) - 5.4 - ‘CIwW
035 Top of junction to board thermal resistance - 4.2 - ‘CIW

Table 13: PNX1702 Maximum Operating Speeds

QVCP
VLIW 2DDE (qvcp_out,
CPU MBS  qvcp_proc, FGPO PCI- AO
TM5250 DDR-I MMIO VLD Dual Edge) VIP FGPI DvDD XIO LAN Al SPDO GPIO
(MHz) (MHz) (MHz) (MHz) (MHz) (MHz) (MHz) (MHz) (MHz) (MHz) (MHz) (MHz) (MHZz)
500M1] 200 157 144  148,157,81 81 108 78 33 30 25 40 108

[1] Table 3 on page 5-9

5. Power Considerations

5.1 Power Supply Sequencing

No special power sequence is required to operate the PNX17xx Series. However, in
order to guarantee that MM_CKE remains low at power up, the PNX1700 is required
to have the SoC core voltage, i.e. VDD, to come-up before the VCCM, i.e. DDR-I
power supply. This is a JEDEC DDR specification requirement.

Remark: DDR SDRAM devices power supply sequence must also be met. Refer to
the DDR SDRAM vendor specification.
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5.2 Leakage current Power Consumption

Leakage current is a new variable of the advanced CMOS processes. Leakage
current is exponential with respect to temperature. The maximum current and power
resultant of leakage is presented in Table 14. These number are worst case number

Table 14: Current and Power Consumption Induced by Leakage

Device IDD for VDD ICCM for VCCM ICCP for VCCP  Power
PNX1702 200 mA 85 mA 5 mA 0.52wW
PNX1701/0 180 mA 85 mA 5 mA 0.48 W

taken at 85 °C (case temperature). This high leakage current will not be present in
each chips but it needs to be taken into account during board design.
5.3 Standby Power Consumption

Standby power consumption is entirelly dominated by the leakage current.

5.4 Power Consumption

The power consumption of the PNX17xx Series is dependent on the activity of the
TM5250, the number of modules operating, the frequencies at which the system is
running, the core voltage, as well as the loads at board level on each pin. For these
reasons it is difficult to provide precise power consumption numbers.

5.4.1 Typical Power Consumption for Typical Applications

Three main techniques can be applied to reduce the ‘Out of the Box’ power
consumption of the PNX1700 system:

¢ Turn off the unused modules. After reset, the modules are clocked with a 27 MHz
clock (input crystal clock, XTAL_IN). Turning off the clocks of the unused modules
significantly reduces the power consumption.

* Run the PNX1700 system with the adjusted clock speeds for each active module.
This can include dynamic tuning to the TM5250 speed.

* Powerdown the TM5250 every time the OS (Operating System) reaches the idle
task.

Example: Table 15 presents a typical application. Leakage current is included.
Table 15: HD VC1 (WM?9) Decoding

1.4V -VDD 26V-VCCM 3.3V -VCCP Total
PNX1702 1750 mA 100 mA 40 mA 2.82W
PNX1701 1600 mA 100 mA 40 mA 2.48 W

PNX17XX_SER_1 © Koninklijke Philips Electronics N.V. 2006. All rights reserved.
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Maximum expected typical power consumption for typical applications on PNX17xx
Series is shown in Table 16. These numbers include the leakage current presented in

Table 16: Typical Maximum Power Consumption

PNX17xx Series PNX1700 PNX1701 PNX1702
Total power consumption 26 W 2.75W 3.0W
Section 5.2.

Expected Maximum Currents

Table 17 presents estimated maximum currents, i.e. all modules operating at full
speed which is not what a real application will do. Board design, i.e. decoupling and
regulators, should plan for peak current. Peak currents are possible for few cycles it is
not sustained current consumption. These peaks will be averaged out by the
decoupling capacitors, but regulators should not be under-dimensioned.

Table 17: Estimated PNX17xx Series Maximum and Peak current

PNX17xx Series VDD VCCM VCCP

Maximum, mA 2000 200 200

Peak, mA 3000 500 300
PNX17XX_SER_1 © Koninklijke Philips Electronics N.V. 2006. All rights reserved.
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6. DC/AC I/O Characteristics

The characteristics listed in the following tables apply to the worst case operating
condition defined in Section 5. on page 1-23. All voltages are referenced to VSS (0 V
digital ground). The following I/O characteristics includes the effect of process
variation.

6.1 Input Clock Specification
Table 18: Specification of HC-49U 27.00000 MHZ Crystal

Frequency 27.00000 MHZ fundamental
Temperature range 0°Cto85°C

Typical Load Capacitance (C,) 10 pF

Frequency accuracy (all included: temperature, aging, frequency at 0 to 85°C) +/- 30 ppm

Series resonance resistor 130 Q max.

Shunt capacitance (Cp) 7 pF max.

Drive level ImW max.

External capacitance (Cy,, Cx, Figure 1) 18 pF max. each

Table 19: Specification of the Oscillator Mode

Frequency 27.00000 MHZ
Temperature range 0°Cto85°C
Duty Cycle 45-55% maximum asymmetry

Frequency accuracy (all included: temperature, aging, frequency at 0 to 85°C) +/- 50 ppm

Rising/Falling Times Maximum 3ns, Minimum 1 ns
Minimum Input High Voltage, V4 0.8*Vpp
Maximum Input Low Voltage, V,_ 0.2*Vpp
VSSA_1.2
PNX1700 PNX1700 X
XTAL_IN %ﬂ XTAL_OUT XTAL_IN XTAL_OUT
Max. Input nn 27 MHz
Voltage is | ~ n.c. D
Vop [
Clock
27 MHz Cy1 T Cx2 T

Figure 1: Application Diagram of the Crystal Oscillator
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6.2 SSTL_ 2 type I/O Circuit
Table 20: SSTL_2 AC/DC Characteristics

Chapter 1: Integrated Circuit Data

Symbol Parameter Condition/Notes Min Typ Max Unit Notes
VoH Output High Voltage 0.9Veem \Y
VoL Output Low Voltage 0.1Vcem \Y
ViH DC Input High Voltage This is the overshoot/ Veem 703V

undershoot protection
\ DC Input Low Vol e -0. \

I C Input Low Voltage specification of the pad 0.3

Vihoc  DC Input High Voltage Logic Threshold Vgeg +0.18 V
V|L-pC DC Input Low Voltage Logic Threshold Vgeg - 0.18 \Y
Vig.ac  AC Input High Voltage Used for timing Vgeg + 0.35 \Y

specification. See Figure 3.
V|L-AC AC Input Low Voltage Used for timing Vgeg-0.35 V

specification. See Figure 3.
Rgst.  Series Output Resistance High/Low level output state 30 40 50 Q
Tsiew  Slew rate, Refer to Figure 2 and 0.3 0.4 0.5 Vins

(ViH-ac - ViL-ac)/dt Figure 3.
CiN Input pin capacitance 5 pF
[20-1] Notes:
[20-2] 1. Measured into 50 Q load terminated to Vcowm/2.
PNX1700 rise/fall test point
\‘ 2" true length
>
Q| > ] 0 )=
1 1 12 pF
Figure 2: SSTL_2 Test Load Condition

PNX17XX_SER_1
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I\V ViH-ac

ViH-Dc

—————— — — — o VRrer

ViL-bc

V/\ ViL-ac

V
Figure 3: SSTL_2 Receiver Signal Conditions

6.3 BPX2T14MCP Type I/O Circuit
Table 21: BPX2T14MCP Characteristics

Symbol  Parameter Condition/Notes Min Typ Max Unit
Vou Output High Voltage 0.9Vcep \
VoL Output Low Voltage 0.1Vccp \%
ViuT DC Input High Voltage Logic Threshold 2.0 \%
Vi DC Input Low Voltage Logic Threshold 0.8 \
Vi DC Input High Voltage This is the overshoot/ Veep+03  V
Vi DC Input Low Voltage g;g;;?chaﬁicgnp;?t;?gg d -0.3 \
Zo Output AC Impedance High/Low level output state 22 Q
Pull Pull-up/down Resistor If applicable 38 66 165 KQ
CiN Input pin capacitance 6 pF

BPX2T14MCP 1/Os require a board level 27-33 Q series resistor to reduce ringing.

PNX1700 rise/fall test point
2" true length
-

Output
Buffer
g 1 IlZ pF
Figure 4: BPX2T14MCP Test Load Condition
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6.4 BPTS1CHP and BPTS1CP Type I/O Circuit
Table 22: BPTS1CHP and BPTS1CP Characteristics

Symbol  Parameter Condition/Notes Min Typ Max Unit
Von Output High Voltage 0.9Vccp \Y
VoL Output Low Voltage 0.1Vccep \
ViuT DC Input High Voltage Logic Threshold 2.0 \%
Vit DC Input Low Voltage Logic Threshold 0.8 \
Vi DC Input High Voltage This is the overshoot/ Veep+ 03V
VL DC Input Low Voltage :;gsirﬁsch;%np;?t;(:igg d -0.3 \Y
Zo Output AC Impedance High/Low level output state 38 Q
TrE Output Rise/Fall Time Test Load in Figure 5 1.2 1.6 20 ns
Pull Pull-up/down Resistor If applicable 38 66 165 KQ
Cin Input pin capacitance 6 pF

PNX1700 rise/fall test point

\‘ 2" true length
Q| > T
1 1 15 pF
Figure 5: BPTS1CHP and BPTS1CP Test Load Condition

PNXL7XX_SER_1 © Koninkijke Philips Electronics N.V. 2006. All rights reserved.

Preliminary data sheet Rev. 1 — 17 March 2006 1-29



Philips Semiconductors PNX17xx Series
Volume 1 of 1 Chapter 1: Integrated Circuit Data

6.5 BPTS3CHP and BPTS3CP Type I/O Circuit
Table 23: BPTS3CHP and BPTS3CP Characteristics

Symbol  Parameter Condition/Notes Min Typ Max Unit
Von Output High Voltage 0.9Vccp \Y
VoL Output Low Voltage 0.1Vccep \
ViuT DC Input High Voltage Logic Threshold 2.0 \%
Vit DC Input Low Voltage Logic Threshold 0.8 \
Vi DC Input High Voltage This is the overshoot/ Veep+ 03V
VL DC Input Low Voltage :;gsirﬁsch;%np;?t;(:igg d -0.3 \Y
Zo Output AC Impedance High/Low level output state 45 Q
TrE Output Rise/Fall Time Test Load in Figure 6 3.0 4.0 5.0 ns
Pull Pull-up/down Resistor If applicable 38 66 165 KQ
Cin Input pin capacitance 6 pF

PNX1700 rise/fall test point

\‘ 2" true length
Q| > f %o )k
1 1 20 pF
Figure 6: BPTS3CHP and BPTS3CP Test Load Condition
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6.6 IPCHP and IPCP Type I/O Circuit
Table 24: IPCHP and IPCP Characteristics

Symbol  Parameter Condition/Notes Min Typ Max Unit
ViuT DC Input High Voltage Logic Threshold 2.0 \Y
Vit DC Input Low Voltage Logic Threshold 0.8 \%
ViH DC Input High Voltage This is the overshoot/ 5.3 \%
Vi DC Input Low Voltage :;g;;isch;icgnp;?tﬁgigg d -0.3 \
Pull Pull-up/down Resistor If applicable 38 66 165 KQ
Cin Input pin capacitance 5 pF

6.7 BPT3MCHDT5V and BPT3MCHT5V Type I/0O Circuit
Table 25: BPT3SMCHDT5V and BPT3MCHT5V Characteristics

Symbol  Parameter Condition/Notes Min Typ Max Unit
Von Output High Voltage 0.9Vccep \Y
VoL Output Low Voltage 0.1Vccp \Y
ViuT DC Input High Voltage Logic Threshold 2.0 \%
Vi DC Input Low Voltage Logic Threshold 0.8 \Y
ViH DC Input High Voltage This is the overshoot/ 55 \%
Vi DC Input Low Voltage lsjggc?i:‘ischz;i(:)tnp(r)?tﬁceﬂg; d -0.3 \%
Zo Output AC Impedance High/Low level output state 60 Q
Tre Output Rise/Fall Time Test Load in Figure 7 3.0 4.0 5.0 ns
Pull Pull-up/down Resistor If applicable 38 66 165 KQ
Cin Input pin capacitance 6 pF

PNX1700 rise/fall test point

\‘ 2" true length
ot | >%———F  wo )
1 L l20 pF

Figure 7: BPT3MCHDTS5V and BPT3MCHTS5V Test Load Condition
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6.8 IIC3M4SDAT5V and IIC3M4SCLT5V type 1/O circuit
Table 26: [IC3M4SDAT5V and [IC3M4SCLT5V Characteristics

Symbol  Parameter Condition/Notes Min Typ Max Unit
Vi Input High Voltage 2.3 55 \%
VL Input Low Voltage -0.5 1.0 \Y,
Vhys Input Schmitt trigger Hysteresis 0.25 \%
VoL Output Low Voltage 0.6 \Y
Te Output Fall Time 10 - 400 pF 15 250 ns
Cin Input pin capacitance 6 pF

6.9 PCIT5V type I/O circuit
Table 27: PCIT5V Characteristics

Symbol  Parameter Condition/Notes Min Typ Max Unit
V|H-5v Input High Voltage 2.0 5.75 \Y
V|Lsv Input Low Voltage -0.5 0.8 \Y
V|H.3v Input High Voltage 15 5.75 \Y
VL Input Low Voltage -0.5 1.08 \Y
Von Output High Voltage 2.7 \%
VoL Output Low Voltage 0.55 \%
Tre Output Fall Time Between 0.2 Vecp and 0.6 Veep 1.3 ns
Cin Input pin capacitance 6 8 pF
PNX1700
1/2 in. max
Bfer veep

Figure 8: PCI T 4 (min) and Slew Rate Test Load Condition

7. 1/0 Timing Specification

The characteristics listed in the following tables apply to the worst case operating
condition defined in Section 5. on page 1-23. The following 1/O characteristics
includes the effect of process variation.
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7.1 Reset

POR_IN_N

RESET_IN_N
TLowr
Figure 9: Reset Timing

Table 28: Reset Timing

Symbol Parameter Min Max Units Notes
TLowp Reset active time after power and clock stable 100 Hs 1
ThoLp Reset active after POR_IN_N is pulled high 0 ns 2
TLowr Reset active time after power and clock stable 100 ps 1

[28-1] Notes:
[28-2] 1. Can be asserted and de-asserted asynchronously with respect to CLK.

[28-3] 2. 1f POR_IN_N and RESET_IN_N are asserted low then RESET_IN_N must stay low for at
least as long as POR_IN_N is asserted low.

7.2 DDR DRAM Interface

PNX1700 supports DDR200, DDR266, DDR400{A,B,C} DDR devices as defined in
the JEDEC STANDARD JESD79C, March 2003. Refer to Section 10.3 DDR SDRAM
interface for more details.

Table 29: DDR DRAM Interface Timing

Symbol Parameter Min Max Units Notes

Faar MM_CLK and MM_CLK_N frequency 83 Section 4. MHz i.e.upto
DDR400

Tddr MM_CLK and MM_CLK_N period 5 12 ns

Tes MM_CLK and MM_CLK_N skew 0.01 ns

Tpd-cmd Propagation delay for command signals 1.4 3.6 ns 1,2,3,5

Ts-dg Setup time for MM_DQ and MM_DQM -0.12 Taadr 4,5

(when writing to DDR SDRAM)
Toh-dg Output hold time for MM_DQ and MM_DQM 0.12 Tadr 4,5

(when writing to DDR SDRAM)
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Table 29: DDR DRAM Interface Timing

Symbol Parameter Min Max Units Notes

Tiskew-dgs Maximum input skew supported 0.2 1.8 ns 2,5
(when reading from DDR SDRAM)

Tis-dq Input setup time for MM_DQ -0.6 ns 4,5
(when reading from DDR SDRAM)

Tin-dq Input hold time for MM_DQ 15 ns 4,5

(when reading from DDR SDRAM)

[29-1] Notes:

[29-2] 1. Command signals include MM_CKE_N[1:0], MM_CS[1:0]_N, MM_RAS_N, MM_CAS_N,
MM_WE_N, MM_BA[1:0] and MM_A[13:0] signals.

[29-3] 2. Times are measured w.r.t. the positive edge of MM_CLK and the crossing point of
MM_CLK and MM_CLK_N.

[29-4] 3. Refer to Figure 2 on page 1-27 for load conditions.

[29-5] 4. Times are measured w.r.t. the corresponding edge of MM_DQSJ[3:0], i.e. MM_DQSJ0] if
the DDR device is organized in x32, or respectively MM_DQ[31:24], MM_DQ[23:16],
MM_DQI[15:8] and MM_DQJ[7:0] (when applicable) if the DDR devices organized in x8 or x16
are used.

[29-6] 5. These timings allow a 250 ps maximum board level skew for MM_CK. MM_CK_N,
MM_DQS[3:0] and MM_DQ[31:0] for a 200 MHz operating frequency (i.e. DDR400).

7.3 PCI Bus Interface
Table 30: PCI Bus Timing

Symbol Parameter Min Max Units Notes
Telock Clock cycle time 30 ns 1
Tclock-low Clock Low time 11 ns 1
Telock-high Clock High time 11 ns 1
Tval-PCl (Bus) Clk to signal valid delay, bus signals 2 11 ns 1,2,3
Tval-PCl (ptp) Clk to signal valid delay, point-to-point signals 2 12 ns 1,2,3
Ton-pcl Float to active delay 2 ns 1
Toft-pcl Active to float delay 28 ns 1,7
Tsu-pcl Input setup time to CLK - bus signals 7 ns 3.4
Tsu-PCi (ptp) Input setup time to CLK - point-to-point signals 12 ns 34
Th-pcl Input hold time from CLK ns 4
Tist-off-PCI Reset active to output float delay 40 ns 5,6

[30-1] Notes:
[30-2] 1. See the timing measurement conditions in Figure 10.

[30-3] 2. Minimum times are measured at the package pin with the load circuit shown in Figure 8.
Maximum times are measured with the load circuits shown in Figure 11.

[30-4] 3. PCI_REQ_N and PCI_GNT_N are point-to-point signals and have different input setup
times. All other signals are bused.

[30-5] 4. See the timing measurement conditions in Figure 10.

[30-6] 5. All output drivers are floated when PCI_RST (PCI reset signal on a PCI card) (may be
connected to RESET_IN_N and/or POR_IN_N) is active.
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6. For the purpose of Active/Float timing measurements, the Hi-Z or ‘off’ state is defined to

be when the total current delivered through the component pin is less than or equal to the

leakage current specification.

V_th
QOutput
Delay V_tfall
T_rval
Delay V_trise
Tri-State
QOutput
—> T on
T_off

5V Signaling 3.3 V Signaling
Vi =24V Vi, = 0.6 Veep
Vy=0.4V Vg =0.2 Veep
Vinax = 2.0V Vinax = 0.4 Veep

Figure 10: PCI Output and Input Timing Measurement Conditions

PNX1700
|<—>|1/2' .
output \‘ in. max
Buffer
10 pF
25Q
PNX1700
<—>|1/2' .
Output \ | - max
Buffer

Figure 11: PCI T ,4(max) Rising and Falling Edge
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7.4 QVCP, LCD and FGPO Interfaces
Table 31: QVCP, LCD and FGPO Timing With Internal Clock Generation

Symbol Parameter Min Max Units Notes
Fovep VDO_CLK1 frequency Section 4. MHz 5

Frgro VDO_CLK?2 frequency 100 MHz

TeLk-Dv Clock to VDO_D[34:0] and VDO_AUX 1.2 3.8 ns 1,2,3,6
Tsu-cLk Input setup time 3 ns 1,234
Th-cLk Input hold time 2 ns 1,2,3,4

[31-1] See timing measurement conditions Figure 13.

[31-2]  Timing applies when the data is output on a positive or a negative edge in double edge clock
mode, see Table 1 on page 3-6.

[31-3] If the VDO_CLK]1,2] is inverted internally then the timing applies to the negative edge.

[31-4] Timing applies for VDO_D[29], FGPO_REC_SYNC and FGPO_BUF_SYNC. VDO_DJ[29]
and FGPO_BUF_SYNC. This inputs are assumed asynchronous.

[31-5] In double edge clock mode, the maximum VDO_CLK1 frequency is lower than in single edge
clock mode. Refer to Section 4. for differences in between the different devices.

[31-6]  The SAA7104H/5H input hold time specification for the data lines, PD[11:0], is actually 1.2
ns. The SAA7104H/5H input hold time specification for the xSVGC lines (SYNC signals)
remains 1.5 ns; therefore traces on the board should compensate for the missing 0.3 ns
delay.

Table 32: QVCP, LCD and FGPO Timing With External Clock Generation

Symbol Parameter Min Max Units Notes

Fovep VDO_CLK1 frequency 81 MHz 5

Frcpo VDO_CLK?2 frequency 81 MHz 5

TcLk-pv Clock to VDO_DI[34:0] and VDO_AUX 3 11 ns 1,23

Tsu-cLk Input setup time 4 ns 1,2,3,4

TH-cLK Input hold time 4 ns 1,234
VDO_CLK

| T K pv

VDO_D[34:0]
FGPO_REC_SYNC valid
FGPO_BUF_SYNC

VDO_CLK

TSU-CLK |a—m Th-cLK
VDO_DJ[29]
FGPO_REC_SYNC valid

FGPO_BUF_SYNC

Figure 12: QVCP and FGPO /O Timing
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Table 33: QVCP, LCD and FGPO Timing With External Clock Generation

Symbol Parameter Min Max Units Notes

Fovep VDO_CLK1 frequency 81 MHz 5

Frgpo VDO_CLK?2 frequency 81 MHz 5

TeLk-Dv Clock to VDO_D[34:0] and VDO_AUX 35 8 ns 1,2,3

Tsu-cLk Input setup time ns 1,234

Th-cLk Input hold time ns 1,2,3,4
VDO_CLK

| Tc kpv

VDO_D[34:0]
FGPO_REC_SYNC
FGPO_BUF_SYNC

valid

VDO_CLK

-

Th-cLk

Tsu-cLk
VDO_D[29]
FGPO_REC_SYNC valid

FGPO_BUF_SYNC

Figure 13: QVCP and FGPO I/O Timing

[33-1] See timing measurement conditions Figure 13.

[33-2] Timing applies when the data is output on a positive oran
mode, see Table 1 on page 3-6.

[33-3] 3. If the VDO_CLK][1,2] is inverted internally then the timi

egative edge in double edge clock

ng applies to the negative edge.

[33-4]  Timing applies for VDO_D[29], FGPO_REC_SYNC and FGPO_BUF_SYNC. VDO_D[29]
and FGPO_BUF_SYNC. These inputs are assumed asynchronous.

[33-5] Maximum frequency may get reduced by the wide spread of propagation delay depending
on the application needs, i.e. input setup/hold time requirements of the receiving device.

7.5 VIP and FGPI Interfaces
Table 34: VIP and FGPI Timing

Symbol Parameter Min Max Units Notes
Fvip VDI_CLK1 frequency 81 MHz
Frgpi VDI_CLK2 frequency 100 MHz
Tsu-cLk Input setup time ns 1,2,3
TH-cLK Input hold time ns 1,23

[34-1] Notes:
[34-2] 1. Timing applies whether the clock is external or internal

[34-3] 2. Timing applies whether the data is output on a positive

PNX17XX_SER_1

or a negative edge.
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[34-4] 3. See timing measurement conditions Figure 14.

VDI_CLK

VDI_D[33:0]
VDI_V[1:0]

Figure 14: VIP and FGPI I/O Timing

7.6 10/100 LAN In MIl Mode
Table 35: 10/100 LAN MII Timing

Symbol Parameter Min Max Units Notes
FLaN cLk LAN_CLK frequency 60 MHz
Fclk LAN_TX_CLK and LAN_RX_CLK frequency 25 MHz
TcLk-Dv Clock to LAN Outputs 6 17 ns 1,23
Tsu-cLk Input setup time 5 ns 1,23
TH-cLK Input hold time 3 ns 1,23

[35-1] Notes:
[35-2] 1. Timing applies whether the clock is external or internal.
[35-3] 2. Timing applies whether the data is output on a positive or a negative edge.

[35-4] 3. See timing measurement conditions Figure 15.

LAN_TX_CLK
LAN_RX_CLK

LAN_TXD[3:0] Tewkov
LAN_TX_EN :
LAN_TX_ER valid

LAN_MDIO
LAN_MDC

LAN_RX_CLK
LAN_TX_CLK

LAN_RXD[3:0]
LAN_CRS/COL
LAN_RX_DV
LAN_RX_ER
LAN_MDIO

Figure 15: LAN 10/100 I/O Timing in MIl Mode
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7.7 10/100 LAN In RMII Mode
Table 36: 10/100 LAN RMII Timing

Symbol Parameter Min Max Units Notes
FLan_cLk LAN_CLK frequency 60 MHz
Felk LAN_TX_CLK and LAN_RX_CLK frequency 50 MHz
TeLk-Dv Clock to LAN Outputs 5 13 ns 1,2,3
Tsu-cLk Input setup time 5 ns 1,23
Th-cLk Input hold time 2 ns 1,2,3

[36-1] Notes:
[36-2] 1. Timing applies whether the clock is external or internal.
[36-3] 2. Timing applies whether the data is output on a positive or a negative edge.

[36-4] 3. See timing measurement conditions Figure 15.

LAN_REF_CLK
Telk-pv
LAN_TXDI[1:0] i
LAN_TX_EN vall

LAN_REF_CLK

LAN_RXD[1:0]
LAN_CRS DV
LAN_RX_ER

Figure 16: LAN 10/100 I/O Timing in RMIl Mode

7.8 Audio Input Interface
Table 37: Audio Input Timing

Symbol Parameter Min Max Units Notes
FoscLk Audio Input oversampling frequency 50 MHz

Fal_cLk Audio Input frequency 25 MHz

TeLk-pv Clock to AI_WS 4 10 ns 3
Tsu-cLk Input setup time 4 ns 1,23
TH-cLK Input hold time 0 ns 1,2,3

[37-1] Notes:
[37-2] 1. Timing applies whether the clock is external or internal.
[37-3] 2. Timing applies whether the data is output on a positive or a negative edge.
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3. See timing measurement conditions Figure 17.

Al_SCK
Tek-ov
ALWS valid
Al_SCK

TSU-CLK |a—m Th-cLK
Al_SD[3:0] -
ALLWS valid

Figure 17: Audio Input I/O Timing

7.9 Audio Output Interface

Table 38: Audio Output Timing

Symbol Parameter Min Max Units Notes
FoscLk Audio Output oversampling frequency 50 MHz
Fao_cLk Audio Output frequency 25 MHz
TeLk-pv Clock to AO_WS and AO_SDJ[3:0] 6.5 16 ns 3
Tsu-cLk Input setup time 4 ns 1,23
TH-cLK Input hold time 0 ns 1,2,3
[38-1] Notes:
[38-2] 1. Timing applies whether the clock is external or internal.
[38-3] 2. Timing applies whether the data is output on a positive or a negative edge.
PNX17XX_SER_1 © Koninklijke Philips Electronics N.V. 2006. All rights reserved.
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. See timing measurement conditions Figure 18.

AO_SCK

Tek-ov

AO_SD[3:0]
AO_WS

valid

AO_SCK

AO_SD[3:0]
AO_WS

TSU-CLK |a— ThecLk
valid

Figure 18: Audio Output I/0O Timing

7.10 SPDIF I/O Interface

Table 39: SPDIF I/O Timing
Symbol Parameter Min Max Units Notes
ThicH Data/Clock Output High Time 125 ns Figure 19