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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.
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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.
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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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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.

Preliminary data sheet Rev. 1 — 17 March 2006 1-11



Philips Semiconductors

PNX17xx Series

Volume 1 of 1

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.
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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
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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.
Preliminary data sheet Rev. 1 — 17 March 2006 1-25



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

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
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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
TLow Data/Clock Output Low Time 12.5 ns Figure 19
TIHIGH Data/Clock Input High Time 8.5 Hs Figure 19
TiLow Data/Clock Input Low Time 8.5 us Figure 19
<—» THIGH
SPDO J\/_\';//_\
<> Tiow
TiHiGH o o
SPDI N\
- TiLow
Figure 19: SPDIF I/O Timing
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7.11 12C 1/O Interface
Table 40: 12C I/O Timing

Symbol Parameter Min Max Units Notes
fscL SCL clock frequency 400 kHz Figure 20
Teur Bus free time 1 us Figure 20
Tsu-sTA Start condition set up time 1 Hs Figure 21
Th-sTA Start condition hold time 1 ps Figure 21
TLow [IC_SCL LOW time 1 us Figure 20
THIGH [IC_SCL HIGH time 1 Hs Figure 20
T [IC_SCL and IIC_SDA fall time (Cb = 10-400 pF, from V|y. 20+0.1Cb 250 ns Figure 20
iic 1o Vi)
Tsu-spa Data setup time 100 ns Figure 21
Th-spa Data hold time 0 ns Figure 21
Tov.spa [IC_SCL LOW to data out valid 0.5 us Figure 21
Tpov-sTO [IC_SCL HIGH to data out 1 ns Figure 21
THiGH - TLow .
lic_scL /1 —
T —Tg
lic_scL
%F
IIC_SDA I
Figure 20: | 2C I/0 Timing
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IIC_SCL

IIC_SDA

IIC_SCL

IIC_SDA

IIC_SCL

I_CSDA

Figure 21: 12C 1/O Timing

7.12 GPIO Interface

Table 41: GPIO Timing

Symbol

FcLock
TeLk-pvi
Tcik-pv2
Tsu-cLk
Th-cLk

TvaLip

Parameter Min

GPIO sampling/pattern generation CLOCK frequency

GPIO[6:0] CLOCK to DATA valid for GPIO[15:0] pins 3.5
GPIO[6:0] CLOCK to DATA valid for GPIO[60:16] pins 3

Input setup time 6.5
Input hold time 15
Valid time required for sampling mode, i.e. Fc| ock/8 75

Max
108
15
17.5

Units
MHz
ns
ns
ns
ns

ns

Notes

N N PP

PNX17XX_SER_1

[41-1] Notes:

[41-2] 1. The GPIO module can operate up to 108 MHz, however the maximum operating
frequency may be limited due to the wide variation of T¢ k_pyj1,2}- For example if a 4 ns valid
window is required for data out then the maximum recommended operating frequency is 50

MHz for TCLK-DV2 and 65 MHz for TCLK-DVl'

[41-3] 2. Timing applies whether the data is output on a positive or negative edge. GPIO[6:0] can
be selected as clocks. Data can be any of the GPIO[60:0] as defined in Section 2.3 on

page 1-3.
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3. See timing measurement conditions Figure 22.

CLOCK
Teik-pv
DATA valid
CLOCK
DATA
Tvaup
Figure 22: Audio Output I/0O Timing
7.13 JTAG Interface
Table 42: JTAG Timing
Symbol Parameter Min Max Units Notes
Fescan Boundary scan frequency 15 MHz
Fitac JTAG frequency 20 MHz
Tcikpv Falling edge of the JTAG_TCK to JTAG_TDO 0 8 ns Figure 23
Tsu-cLk Input setup time 8 ns Figure 23
TH-cLK Input hold time 3 ns Figure 23

PNX17XX_SER_1

JTAG_TCK

JTAG_TDI
JTAG_TMS

JTAG_TCK /
Tewk-bv

JTAG_TDO ;l< valid ><

Figure 23: JTAG /O Timing
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Latest information may be found at http://www.semiconductors.philips.com/package/SOT900-1.html

BGAA456: plastic ball grid array package; 456 balls; body 27 x 27 x 1.75 mm

: >8]
|
\
/\ 1 /\
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Figure 24: BGA456 Plastic Ball grid Array; 456 Balls; body 27 x 27 x 1.75 mm
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10. Board Design Guidelines

PNX17XX_SER_1

10.1

The following sections discuss the fundamentals of board design for the PNX1700
system. The intent is to give general guidelines on the subject, not the complete in
depth coverage.

A minimum of four layers board is recommended.

Power Supplies Decoupling

Power supply regulators require large smoothing capacitors to deliver the current until
the regulator can follow the load conditions. These smoothing capacitors are typically
large electrolytic capacitors with considerable parasitic inductance, typically in the
order of 10 nH. This high inductance does not allow for rapid supply of varying
currents required in high speed processors as the PNX1700. The following
recommendations assume a load transient of up to 1 A within 2 ns which is
considered conservative for the PNX1700. However, this does guarantee adequate
decoupling.

In “high frequency” applications, each power plane VCCP, VCCM and VDD should be
decoupled with at least 10 capacitor of 0.1 pF. Capacitors should be chosen such that
the total series inductance is approximately within the order of 0.2 nH (i.e. 2 nH per
capacitor). The parasitic series resistance per capacitor should be in the order of 0.1
Q. Ceramic capacitors may be used. These surface mount capacitors should be
placed as closely as possible to the power pins of the PNX1700. If board space
allows an additional ten 0.01 pF ceramic capacitor is recommended for each VDD
and VCCM planes.

For “medium frequency”, each power plane VCCP, VCCM and VDD should be
decoupled with at least 10 capacitors of 47 uF. Capacitors should be chosen such
that the total series inductance is approximately with the order of 0.5 nH. The
parasitic series resistance per capacitor should be in the order of 0.1 Q. Aluminum or
wet “wound foil” tantalum capacitors should not be used. Instead, dry tantalum
capacitors or equivalent total series resistor and inductance capacitors like the new
ceramic or polymer tantalum can be used. Despite the larger footprint these surface
mount “medium frequency” decoupling capacitors should still be placed as closely as
physically possible to the PNX1700 power pins.

Last step before the power regulator itself is the bulk decoupling. The bulk decoupling
can be achieved with five 100 pF, 220 uF or even 330 pF capacitors. These
capacitors usually have an inductance of 10 nH and internal equivalent series
resistance (ESR) of 0.1 Q. The amount and size are dependant on how fast the
regulator operates. Tantalum capacitors are preferred.

The VIA connection to the power planes should be as wide as the capacitor soldering
lead which is different from a VIA of a regular signal. The routing and VIA inductance
and resistance must be included when computing the total series inductance and
resistance. same diameter power and ground via should be used.
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Other devices like the DDR memory devices also require local decoupling capacitors.
At least eight 0.1 pF capacitors (one for each VDD or VDDQ) combined with one 22
pF or 47 pF are recommended for each memory device. If board space allows an
additional eight 0.01 pF ceramic capacitor is recommended. A bulk 330 pF capacitor
per device is also recommended.

Additional global decoupling can also be distributed across the board.

Analog Supplies

The 3.3 V Analog Supply
The entire analog ground/supply is kept free-floating on the PCB.

Quiet VCCA for the PLL subsystem should be supplied from VCCP through a 18 Q
series resistor. It should be bypassed for AC to VSSA, using a dual capacitor bypass
(hi and low frequency AC bypass).

Quiet VSSA for the PLL subsystem: the bypass should only be connected to the
PNX1700 VSSA[] pins and not to the global VSS (i.e. ground) network. No external
coil or other connection to board ground is needed, such connection would create a
ground loop.

Figure 27 illustrates the analog filtering for the 3.3 V Analog Supply. One 47 pyF and

Veep

180 PNX1700

L VCCA[5:0]
0.1 pF

47 uF
le_c: VSSA[5:0]

Figure 27: Digital VCCP Power Supply to Analog VCCA/VSSA Power Supply Filter

one 0.1 pF is sufficient for the 6 VCCA[] pins.

10.2.2 The SoC Core, VDDA, Analog Supply

PNX17XX_SER_1

The entire analog ground/supply is kept free-floating on the PCB.
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All the key components (the analog bypass capacitor and crystal capacitors) are on
the PCB connected to the free-floating analog VSSA 1.2 net (Figure 28, Figure 29).

Vbp

n VDDA

100 Q L L
47 uF 0.1 pF

— 0 XTAL_IN
27 MHz
—] H XTAL_OUT

Figure 28: Digital VDD Power Supply to Analog VDDA/VSSA_1.2 Power Supply Filter

[nl

PNX1700

h VSSA 1.2

Vbp

o VDDA

w1 L

I

47 uF 0.1 pF
|_T—<= VSSA_1.2

[nl

PNX1700

27 MHz
Voo N.C.

Figure 29: Digital VDD Power Supply to Analog VDDA/VSSA_1.2 Power Supply Filter

t XTAL_IN

—a XTAL_OUT

10.3 DDR SDRAM interface

Designing a proper DDR SDRAM interface with the PNX1700 system that
guarantees correct signal integrity and timing margins (even at 200 MHz, i.e.
DDR400) can be achieved by implementing the following board level design rules:

* 50 Q trace impedance. The width of the PCB trace as well as the dielectric layer
must be adjusted to meet the 50 Q impedance traces. The PNX1700 SSTL_2
drivers must be fine tuned to limit undershoot and/or overshoot over traces with
50 Q impedance. This should guarantee high quality signal integrity.

¢ ‘T" shape connection when a signal must be connected to two (or more) memory
devices. The bar of the ‘T’ should have impedance higher than 50 Q in order to
compensate for the trace split. 70 Q is recommended but not required if the bar of

the ‘T’ is less than half of the ‘leg’ of the ‘T".

¢ Each DQS/DQM/DATA byte lane should remain on the same plane and go

through the same amount of VIAs.
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* Recommended Trace lengths for operating frequency of up to DDR400 are
shown in Table 43.

Table 43: DDR Recommended Trance Length

Signal Maximum (cm) Minimum (cm)
MM_CK, MM_CK# 4 4
MM_AD[12:0], MM_BA[1:0] 7 4
MM_RAS/CAS/WE/CKE

MM_CS[1:0]

MM_DQS[3:0] 2 2
MM_DATA[31:0] 3 1
MM_DQM[3:0]

The ball assignment implies that the two outside rows of balls are routed on a
different board layer than the next two rows of balls. This is recommended to reduce
the skew. The DQS lines are the exception since they are located on the outside row
for better package signal integrity.

A 10-22 Q series resistor is recommended on the two clock lines. They need to be
placed as close as possible to the PNX1700 clock output pins. In addition a 100 Q
shunting both memory clocks, i.e. MM_CLK and MM_CLK#, will reduce the swing of
the signals and improve signal integrity. The 100 Q can be placed after the DDR
devices.

No other termination is required at board level to achieve maximum speed if these
rules are strictly followed.

Above DDR333, i.e. MM_CLK of 166 MHz, the 183 or 200 MHz operating speeds (i.e.
DDRA400) are only available for a maximum of 2 loads.

VREF, a.k.a. AVREF, can be generated by using a simple voltage resistor divider. 100
Q to 150 Q 1% resistors are recommended. VREF should be on a wide trace. Having
one local VREF for PNX1700 and one local VREF for the DDRs is slightly better.

Do DDR Devices Require Termination?

Most DDR devices are meant to drive very long and highly loaded track lines. Their
drivers are usually very strong and could use a 22 Q series resistors on the data/dgm
and dgs lines on the DDR device’s end.

What if | really want to use termination for the PNX17xx Series?

It is possible to parallel terminate each line to a termination voltage with a 50 Q
resistor to avoid over-undershoots and therefore potential too high EMC/EMI noise.
The resistor should be placed as close as possible to the intersection of the leg of ‘T’
and the bar of the ‘T’ (this applies when the signal has two or more loads). For single
loaded tracks and bi-directional signals, the parallel termination resistor should be
placed about 50% of the way to the DDR SDRAM device. For unidirectional signals
and single loaded tracks, the termination should be placed after the pin of DDR
SDRAM device. In this case, the VTT supply must be carefully designed with very
wide tracks since the current through that power supply is very high due to the
termination and its active current consumption over 80+ pins. The VTT power island
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should be capable to sink up to 3 A. Other VTT termination connecttions can used
like advertised by DDR manufacturers. For example placing the VTT power island at
the end of the bus, i.e. after the DDR devices, is usually easier for the board designer.
Termination resistors should be as close as possible to the VTT generator. Similar
decoupling as for the VCCM power plane is required.

MM_CKE must not be parallel terminated since it requires a OV level at initialization
time.

Similarly for signal integrity purpose, it is possible to only series terminate the
address, the command lines, and the data lines (at the PNX1700 side). There is no
need for series termination if the parallel termination was chosen.

Package Handling, Soldering and Thermal Properties
Up to date information can be found at

http://www.philipslogic.com/packaging/handbook

In order to limit clock jitter on the TM5250 and DDR clocks, it is recommended to
shutdown the clocks of the unused modules, typically by programming these modules
to enter the powerdown mode and switch the others to their functional clocks (i.e.
switch the module’s clocks to a frequency higher than the default 27 MHz crystal
clock when possible).

12. Soft Errors Due to Radiation

PNX17XX_SER_1

Soft errors can be caused by radiation, electromagnetic interference, or electrical
noise. This section reports the soft error rate (SER) caused by the radiation
component.

There are three primary radiation sources namely alpha particles, high-energy
cosmic rays, and neutron-induced boron fission. Alpha particles originate from
radioactive impurities in chip and package materials. Cosmic rays indirectly generate
charges by colliding with nuclei within the chip. The boron fission occurs when a low-
energy (thermal) neutron hits a 10B nucleus, which then breaks up into an alpha and
lithium recoil. The SER generated by these radiation sources is of 9900 Failure-In-
Time (FIT) which is equivalent to one failure every 10 years.

In the PNX1700, the SER is statistically improved since some of the memory
elements (that are affected by the radiation) may contain pixel data rather than control
data which further extends the SER.

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

Preliminary data sheet

Rev. 1 — 17 March 2006 1-52



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

13. Ordering Information

Table 44: Ordering Information

CPU DDR-I SoC Core

Part Name 12 NC Speed Speed  \oltage Package Version Leadfree End of Life
PNX1700EH 12NC 9352 796 63557 400 MHz 200 MHz 1.3-V BGA456 SOT900-1 NO

PNX1701EH 12NC 9352 810 12557 450 MHz 200 MHz 1.3-V BGA456 SOT900-1 NO

PNX1702EH 12NC 9352 810 13557 500 MHz 200 MHz 1.4-V BGA456 SOT900-1 NO

PNX1700EH/G 12NC 9352 816 45557 400 MHz 200 MHz 1.3-V BGA456 SOT900-1 YES

PNX1701EH/G 12NC 9352 816 46557 450 MHz 200 MHz 1.3-V BGA456 SOT900-1 YES

PNX1702EH/G 12NC 9352 816 47557 500 MHz 200 MHz 1.4-V BGA456 SOT900-1 YES
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Introduction

The PNX17xx Series Media Processor is a complete Audio/Video/Graphics system
on a chip that contains a high-performance 32-bit VLIW processor, TriMediall
TM5250, capable of software High Definition video and audio signal processing, as
well as general purpose control processing. It is capable of running a pSOS operating
system with real-time signal processing tasks in a single programming and task
scheduling environment. An abundance of interfaces make the PNX17xx Series
suitable for networked audio/visual products. The processor is assisted by several
image and video processing accelerators that support image scaling and
compositing. Figure 1 pictures a high level functional block diagram.

Figure 1: Block Diagram PNX17xx Series
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1.1 PNX17xx Series Functional Overview

The functionality achieved within the PNX17xx Series can be divided into three major
categories: decode, processing, and display.

Decode functions take input data streams and convert those streams into memory
based structures that the PNX17xx Series may further process. Decode functions
may be simple, as in the case of storing 656 input video into memaory, or substantially
more complex, as in the case of MPEG-2 or VC1.
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Processing functions are those that modify an existing data structure and prepare
that structure for display functions.

Display functions take the processed data structures from memory and generate the
appropriate output stream. As in the case of the decode functions, display functions
can be relatively simple, such as an 12S audio output, or very complex, as in the case
of multi-surface composited display.

All decoded data structures are stored in memory, even when further processing is
not required. This mechanism implies that there is no direct path between input and
output data streams. The memory serves as the buffer to de-couple input and output
data streams. Based on the mode of operation, there may be multiple data structures
in memory for a given input stream. The PNX17xx Series uses the TM5250 CPU and
a timestamping mechanism to determine when a specific memory data structure is to
be displayed.

The PNX17xx Series implements the required decode, processing, and display
functions with a combination of fixed function hardware and TM5250 CPU software
modules. The PNX17xx Series provides a good balance between those functions that

are implemented in fixed hardware and those that are programmed to run on the
TM5250 CPU. The following tables illustrate how the major tasks are implemented
under each of the three main functional areas, and how they map to hardware

resources or software.

Table 1: Partitioning of Functions to Resources

function Resource
video decoding/acquisition

digital video acquisition VIP
MPEG-1/2/4 video decoding software

DVD authentication & de-scrambling DVD-CSS

audio decoding and improvement processing

audio decoding AC3, AAC, MPEG software
L1, L2, MP3, others

audio processing software
graphics

2D graphics rendering and DMA 2D DE
non-motion compensated de- MBS
interlacing

motion compensated de-interlacing MBS + software

motion estimation software

temporal up conversion software

luminance histogram measurement MBS

PNX17XX_SER_1

description

includes optional horizontal down scaling or color space
conversion, and conversion to a variety of memory pixel formats

authentication & de-scrambling in hardware

decoders for almost any audio format available

improvement processing and mixing

median, 2-field majority select, 3-field majority select with or without
EDDI post pass for edge improvement

software provides the MBS with a motion compensated field, to
which the MBS applies the chosen de-interlacing algorithm

pixel accurate and quarter pixel accurate versions available

creates images temporally between two originals using motion
vectors

luminance histogram collection during a de-interlace or scaling
pass
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function Resource
image scaling VIP, MBS,
QVvCP

video format conversions, including VIP, MBS,
color space conversion QvCP

histogram correction, black stretch, QVCP
luminance sharpening (LTI, CDS,

HDP), color features (green

enhancement, skin tone correction,

blue stretch, dynamic color transient
improvement)

display processing

surface composition with alpha QvCP
blending, chroma (range) keying

video and graphics scaling QvCP
gamma correction contrast, QVCP

brightness, saturation control
discretionary processing
VC1 at 720p (24 fps) video decoding software

MPEG-4 Simple or Advanced software
Simple Profile decoding

MPEG-2, MPEG-4 video encoding  software

transrating/transcoding software, VLD

video conferencing

description

VIP can perform horizontal down-scaling during acquisition

MBS can perform up-and down scaling horizontal and vertical in a
single pass, optionally combined with de-interlacing and format
conversions

QVCP can perform panoramic horizontal scaling during output

MBS can convert any pixel format to any other format

VIP can generate multiple video formats, QVCP can read multiple
video formats

performed during output to display

hi-quality panoramic horizontal scaler for video, linear interpolator
for graphics

D1 and other versions available

the VLD hardware can be used to parse a MPEG-2 video stream.
Software composes a new MPEG-2 stream including the video
stream with reduced bitrate.

a large variety of applications is available

1.2 PNX17xx Series Features Summary

® 32-bit, up to 500 MHz 5-issue VLIW CPU with 128 32-bit registers and an
extensive set of video and audio media instructions.

* Allows V2F power management to control frequency and power consumption
based on application requirement.

* High quality hardware image scaler and advanced de-interlacer, augmented with
media processing software to do motion compensated de-interlacing.

* 2D Drawing Engine capable of 3 operand BitBlt (all 256 raster operations), line
drawing, and host font expansion.

¢ 8- or 10-bit Video capture supporting horizontal downscaling scaling up to 40.5
Mpixel/s or on the fly color space conversion.

PNX17XX_SER_1
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2-layer compositing video output, with integrated scaling and video improvement
processing, supporting W-XGA TFTs, 1280 x 768 60 Hz, HD video, up to 1920 x
1080 60p, or up to 148 Mpixel/s.

Data Streaming and Message Passing ports with up to 400 MB/s bandwidth
capability.

Variable Length Decoder assist engine.

Integrated DVD descrambler for DVD playback functionality.

Octal digital audio in plus S/PDIF (Dolby Digital™) input.

Octal channel digital audio output plus S/PDIF (Dolby Digital™) output.

Integrated controller for unified DDR SDRAM memory system of 16 - 256 MB
using 32-bit wide data at up to 400 MHz data rate, i.e. up to 1.6 GB/s.
Configurable to a 16-bit wide DDR SDRAM interface.

32-bit, 33 MHz PCI 2.2 interface with integrated PCI bus arbiter up to 4 masters.
Glueless NOR and NAND 8- or 16-bit Flash interface.
4 timers/counters, capable of counting internal and external events.

16 dedicated General Purpose I/O pins, suitable as software 1/0 pins, external
interrupt pins, universal Remote Control Blaster, clock source/gate for system
event timers/counters and emulating high-speed serial protocols.

Additional multiplexed General Purpose 1/O pins.

On-chip MPEG-1 and MPEG-2 VLD to facilitate transrating, transcoding and
software SD MPEG decoding.

Integrated low-speed, DVD drive capable, IDE controller (shares PCI pins,
requires 2 external buffers to isolate, up to ATAPI/P10-4).

All video/audio timing derived from a single low-cost external crystal (no VCXQO’s
required).

10/100 RMII and MII IEEE 802.3 PHY interface.
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2. PNX17xx Series Functional Block Diagram

Figure 1 gives a quick overview of the inside of the PNX17xx Series system. Each
component is further explained in this chapter and later more detailed with a

dedicated chapter.

Up to 200 MHz (i.e 400 MHz data rate), 16- or 32-bit wide DDR SDRAM, up to 1.6 GB/s
1 .
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NOTE: I/Os marked with * can also function as General Purpose serial /0O pins instead of in primary function mode
Figure 2:  PNX17xx Series Functional Block Diagram
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3. System Resources

3.1

3.2

System Reset

The PNX17xx Series includes a system reset module. This reset module provides a
synchronous reset to internal PNX17xx Series logic and a reset output pin for
initialization of external system components. A system reset can be initiated in
response to a board level reset input pin, a software configuration write or as a result
of a programmable watchdog timer time-out. This watchdog timer is a fail-safe
recovery mechanism which may be enabled by software. When enabled, a periodic
interrupt is sent to the TM5250 CPU. If the CPU does not respond to the interrupt
within a programmable time-out period, then the system is assumed to be hung and
the system reset is asserted.

Boot also resets board level peripherals by asserting the SYS_RST_OUT _N pin.

System Booting

The PNX17xx Series boot method is controlled by the BOOT_MODE[7:0] pins’
resistive straps. The Table 2 shows the main boot modes available. More details can
be found in Chapter 6 Boot Module. At the time of the RESET _IN input deassertion,
the code on these pins is sampled. The pins operate as GPIO pins after boot.

Table 2: PNX17xx Series Boot Options

BOOT_MODE
000

100

001
101
x10

sl1

other

Description

Set up system, and start the TM5250 CPU from a 8-bit NOR Flash or ROM attached to PCl/
X0

Set up system, and start the TM5250 CPU from a 16-bit NOR Flash or ROM attached to PCI/

XIO

Set up system, and start the TM5250 CPU from a 8-bit NAND Flash attached to PCI/XIO
Set up system, and start the TM5250 CPU from a 16-bit NAND Flash attached to PCI/XIO

Boots in host assisted mode with a default SubSystem ID of 0x1234 and a default System

Vendor ID of 0x5678. This boot mode can be used for standalone system but should not be

used for a PC PCI plug-in card since such a board requires a personal System Vendor and
SubSystem ID. Instead the 12C boot EEPROM should be used.

Boots from a I°C EEPROM attached to the I1°C bus. EEPROMSs of 2 KB - 64 KB size are
supported. The entire system can be initialized in a custom fashion by the boot command

structure. The 12C EEPROM holds write commands and writes data to internal MMIO registers

and to the main memory. BOOT_MODE[2] defines the speed of the 12C bus, i.e. 100 or 400
kHz.

Reserved

PNX17XX_SER_1

The PNX17xx Series on-chip TM5250 CPU is capable of direct standard Flash
execution to allow for booting. Note: Direct execution from NAND Flash, a.k.a. disk
Flash is not supported. Direct execution from flash, however, has very limited
performance. Hence, the TM5250 typically copies a Flash file to high-performance
system DRAM, and executes it in DRAM. That Flash file contains the self-
decompressing initial system software application. This multi-stage boot process that
starts a compressed code module minimizes system memory cost.
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The scripted boot, in combination with an appropriately programmed 1°C EEPROM,
allows the PNX17xx Series to boot in many ways.

A stand-alone PNX17xx Series system is able to reliably update its own Flash boot
image, whether the Flash is standard or nand Flash. In most systems this is done by
extra Flash storage capacity that is used by the Flash update software to guarantee
atomicity of a boot image update under power failure. The update either succeeds or
the old boot image is retained. In some systems, however, it may be cost attractive to
use a medium size boot I°C EEPROM instead. This boot EEPROM would hold the
code to recover a corrupted Flash from some system resource such as a network or
disk drive.

In the presence of an external host processor boot is very different. PNX17xx Series
must execute an 1°C EEPROM boot script that loads a small amount of board level
personality data. Once this data is obtained, PNX17xx Series is ready to follow the
standardized PCI enumeration and configuration protocol executed by the host. In
external host configurations a single small 1C EEPROM is required, and no Flash
memory is needed. The host is responsible for configuring a list of PNX17xx Series
internal registers, loading an application software image into PNX17xx Series DRAM
and starting the TM5250.

Clock System

PNX17xx Series provides a low cost, highly programmable clock system. All the
clocks used within PNX17xx Series system can be generated internally with a mixed
combination of PLLs, Direct Digital Synthesizers (DDSs) or simple clock dividers
depending on the clock module requirements. All the clocks are derived from a low
cost 27 MHz crystal clock. This input clock is multiplied internally by 64 to generate a
1.728 GHz clock from which each PNX17xx Series module receives a derived clock.
This internal high speed clock allows minimal jitter on the generated clocks.

Power Management

The PNX17xx Series system, with its programmable clocks, can be set to operate in 3
different power modes.

* Normal mode in which each module runs at the required speed and the CPU
runs at its maximum speed.

¢ Saving mode in which each module runs at required speed and the CPU runs at
the speed that the application needs. For example MP3 audio decoding will
require less than 30 MHz, while a simple profile MPEG-4 video decoding will
require less than 100 MHz.

¢ Sleep mode in which all the clocks of the system are turned off. A small amount
of logic stays alive in order to wake up the system. Before going into sleep mode,
the CPU can decide that some generated clocks, like the PCI clock may remain
active. In that case the clocks are gated for each module belonging to PNX17xx
Series. Also the PCI outgoing clock may be reduced to XTAL_IN (27 MHz
recommended) divided by 16. The system will not respond to incoming PCI
transactions or generate outgoing PCI transactions, but other PCI components
may remain operational. The system can wake up upon one of these three events:
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— an external wake-up event on pin GPIO[15]. When entering in sleep mode, the
GPIOQ[15] pin state (i.e. value of the pin) is sampled and registered. The CPU
is woken up if the pin GPIO[15] changes state (from low to high) after the
system has gone into sleep mode. The GPIO[15] pin is observable by
software.

— an expired internal counter. Before entering in sleep mode, this special
counter is set up to count XTAL_IN clock ticks. Once the count is satisfied, the
CPU is woken up. The counter has 32 bits.

— an incoming event is detected by the GPIO module (could be a Remote
Control ‘power on’ command). Before going into sleep mode, the CPU sets the
GPIO event queues to monitor a selected group of GPIO pins. Once the
gueues are full or have monitored an event, the CPU is woken up (via an
interrupt). This is a more sophisticated wake-up event than the wake-up upon
transition on GPIO[15] pin event, since several events are sampled and
therefore keep the GPIO alive.

After wake-up from sleep mode, the TM5250 CPU can examine the tentative wake-up
attempt, and if the wake-up is genuine, bring the system back to full operational
mode.

In addition, the clocks to individual unused modules can be turned off altogether and
the idle() task of the operating system can be used to activate a voluntary powerdown
mechanism in the CPU. These modes are not managed by a hardware power mode
controller, but by software using the standard provisions of the CPU and the clock
system.

Semaphores

The semaphore module implements 16 semaphores for mutual-exclusion in a multi-
processor environment. Each processor in the system (at board level) can request a
particular semaphore. All 16 semaphores are accessed through the same bus which
guarantees atomic accesses.

There is no built-in mapping of semaphores to sharable hardware system resources.
Such mapping is done by software convention.
Each semaphore behaves as follows:

if (current_content == 0) new_content = write_value;

else if (write_value == 0) new_content = 0;

Only the lower 12 bits of the semaphore are writable. These lower 12 bits are used by
software to write a unique ID decided by software convention. The upper 20 bits
always return 0 when read.

12C Interface

The I12C interface on the PNX17xx Series provides I°C master and slave capability.
The I°C interface supports two operating modes, the standard mode, which runs at
100 kHz, and the fast mode, which runs at 400 kHz.

The I12C interface may be used to connect an optional boot EEPROM and/or other
peripherals like video/audio ADC/DACs at board level.

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

Preliminary data sheet

Rev. 1 — 17 March 2006 2-8



Philips Semiconductors PNX17xx Series

Volume 1 of 1

Chapter 2: Overview

4. System Memory

4.1

MMI - Main Memory Interface

PNX17xx Series has an unified memory system for the PNX17xx Series CPU and all
of its modules. This memory is also visible from any PCI master as PCI attached
memory.

The 32-bit DDR SDRAM interface can operate up to 200 MHz. This is equivalent to a
64-bit SDR SDRAM interface running at 200 MHz, resulting in theoretical available
bandwidth of up to 1.6 GBY/s.

This interface can support memory footprints from 8 up to 256 MB. The supported
memory configurations are displayed in Table 3.

Table 3: Footprints for 32-bit and 16-bit DDR Interface

Total DRAM size
8 MB
16 MB

32 MB

64 MB

128 MB
256 MB

Devices for 32-bit I/F Devices for 16-bit I/F

1 device of 2M x 32 (64 Mbits) 1 device of 4M x 16 (64 Mbits)

2 devices of 4M x 16 (64 Mbits) 1 device of 8M x 16 (128 Mbits)
1 device of 4M x 32 (128 Mbits)

2 devices of 8M x 16 (128 Mbits) 1 device of 16M x 16 (256 Mbits)
1 device of 8M x 32 (256 Mbits)

2 devices of 16M x 16 (256 Mbits) 1 device of 32M x 16 (512 Mbits)
1 device of 16M x 32 (512 Mbits)

2 devices of 32M x 16 (512 Mbits) n/a

4 devices of 64M x 8 (512 Mbits) 1 rank n/a
4 devices of 32M x 16 (512 Mbits) 2 ranks

PNX17XX_SER_1

4.2

The memory interface also performs the arbitration of the internal memory bus,
guaranteeing adequate bandwidth and latency to the TM5250 CPU, DMA devices
and other internal resources that require memory access. A programmable list-based
memory arbitration scheme is used to customize the memory bandwidth usage of
various hardware modules for a given application. The CPU in the system is given the
ability to intersect long DMA transfers, up to a programmable number of times per
interval. This allows optimal CPU performance at high DDR DMA utilization rate, and
guarantees the real-time needs of audio/video DMA modules.

The memory controller supports most, if not all, DDR SDRAM devices thanks to
programmable memory timing parameters. For example CAS latency, Trc, Tras: Trp
and many others can be programmed after the default boot initialization.

Flash

NAND and NOR type flash memory connects to the PNX17xx Series by sharing
some PCI bus pins. The XIO bus created by this pin-sharing supports 8- and 16-bit
data peripherals, and uses a few side-band control signals. Refer to Section 10.3.2
on page 2-24 for more details.
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PNX17xx Series provides 5 chip selects for the XIO bus devices. The TM5250 can
execute or read from direct addressable Flash types. Execution from Flash is low
performance, and only recommended for boot usage. After boot, it is recommended
that code files be transferred from Flash to DRAM where they can be executed more
efficiently. Flash cannot be the target of a module DMA write, because write
operations require a software flash programming protocol.

Execution and direct addressed read operations only apply to addressable Flash
types, such as traditional Flash, and not to the “file system like” NAND Flash type.

Peak page mode read performance is 66 MB/s for 16-bit devices and 33 MB/s for 8-
bit devices such as the configurable x8/x16 Intel” StrataFlash™ (28FxxxJ3A, 32Mbits,
64Mbits, 128Mbits) and ST MLC-NOR flash (M58LWO064A, 64Mbits). Cross-page
random read accesses each take 4 to 5 PCI clock cycles depending on the access-
time of the device.

Flash is mostly used during system boot or low bandwidth system operation to
provide a small, non-volatile file system.

5. TM5250 VLIW Media Processor Core

PNX17XX_SER_1

The TM5250 CPU is a version of the TriMedia 32-bit VLIW media processor. This
Very Long Instruction Word (VLIW) processor operates at up to 500 MHz with 5
instructions per clock cycle, and provides an extensive set of multimedia instructions.
It implements the TriMedia PNX15xx Series instruction set, and has a subset of the
PNX15xx Series functional units to improve higher clock speed rates. And it as a
superset of the multimedia instruction set for better fit with the latests standards for
compressed video streams. It is backwards compatible with PNX1300 Series and
PNX15xx Series CPUs, but has a larger data cache (also referred as D$ or Dcache)
for improved performance. In addition, re-compilation of source code results in higher
media performance due to the additional functional units.

The TM5250 supports 32-bit integer and IEEE compatible 32-bit floating point data
formats. It also provides a Single Instruction Multiple Data (SIMD) style operation set
for operating on dual 16-bit or quad 8-bit packed data.

The TM5250 has sufficient compute performance to deal with a variety of future
operating modes. By itself, the processor can decode any known compressed video
stream and associated audio at full frame rate, such as decoding a DV camcorder
image stream, MPEG-2, MPEG-4 or VC1 decode. The processor is also capable of
doing all audio and video compression, decompression and processing necessary for
bi-directional video conferencing.

The TM5250 is responsible for all media processing and real-time processing
functions within the PNX17xx Series. It runs a small real-time operating system,
pSOS, which allows it to respond efficiently and predictably to real-time events.

The TM5250 is capable of operating in little or big-endian mode. The mode is chosen
shortly after CPU startup by setting the endian bit in the Program Control Status
Word (PCSW).
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Debug of software running on TM5250 is performed using an interactive source
debugger with a PC JTAG plug-in board. The PC talks to the TM5250 through the
PNX17xx Series JTAG pins. The TMDBG module provides an improved version of
the PNX1300 Series JTAG debug port. The PNX17xx Series is in standalone mode.

TM5250 media processor features are presented bellow.
Table 4: TM5250 Characteristics
TM5250 VLIW CPU Features

ISA PNX1300 Series, with 32-bit RISC style load/store/compute instruction set and an extensive set of
8-, 16-bit SIMD multimedia instructions

Instructions 5 RISC or SIMD instructions every clock cycle
Data types boolean, 8-, 16- and 32-bit signed and unsigned integer, 32-bit IEEE floats
Functional units 4 CONST, 4 Integer FAST ALU's, 3 ALU’s, 3 multi-bit SHIFTERSs, 3 DSPALU'’s, 2 DSPMUL, 2

IFMUL, 2 FALU, 1 FCOMP, 1 FTOUGH (divide, sgrt) 3 BRANCH, 1 LD/ST
Caches 64 KB 8-way set associative Level 1 ICache

16 KB 4-way set associative Level 1 Dcache

128 KB 8-way set associative Level 2 Dcache

Cache policies critical word first refill, write-back, write-allocate, automatic heuristic hardware prefetch
Line size 64 bytes L1 DCache
128 bytes for the ICache and the L2 DCache
MMU none, virtual = physical, full 4 GB space supported
Protection Base, limit style protection, where CPU can be set to only use part of system DRAM, and hardware

ensures no references take place outside this range
Multipliers up to 2 32x32-bit integer multiplies per clock

up to 2 32-bit IEEE floating point multiplies per clock

up to 4 16x16-bit multiply-adds per clock

up to 8 8x8-bit multiplies per clock

Debug JTAG based software debugger, including hardware breakpoints for instruction and data addresses
Register file 128 entry 32-bit register file

Interrupts 64 auto-vectoring interrupts, with 8 programmable priority levels

Timers Eight 32-bit timers/counters are provided. A wide selection of sources allows them to be used for

performance analysis, real-time interrupt generation and/or system event counting

System Interface The TM5250 runs asynchronously with respect to system DRAM, and can operate at a frequency
lower than system DRAM to save power, or higher than system DRAM to gain performance

Software The TM5250 is supported by advanced C/C++ compiler tools
Development
Environment

Application Software  Applications use the TSSA, Trimedia Streaming Software Architecture, allowing modular
Architecture development of audio, video processing functions

6. MPEG Decoding

The TM5250 processes the audio, video and the stream de-multiplexing via software.
The Variable Length decoding as well as the authentication and the de-scrambling
are supported by two coprocessors.
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VLD

The PNX17xx Series VLD is an MPEG-1 and MPEG-2 parser that writes to memory
a separate data structure for macro block header and coefficient information. It is
capable of sustaining an ATSC (High Definition) bitrate. It off-loads the CPU in
applications involving MPEG-2 decoding or transcoding. Low to medium bitrate VLD
decoding, as well as VLC encoding may be done by the TM5250 CPU. MPEG-2 HD
decoding by the CPU is not supported due to CPU and system limitations.

DVD De-scrambler
The DVD-CSS module is provided to allow integrated DVD playback capability.

It provides authentication and de-scrambling for DVDs. A DVD drive can be attached
to the integrated medium-bandwidth IDE controller, and provides its data either
across the IDE interface or across a multi bit serial interface to the GPIO pins. The
resulting system memory scrambled program stream is de-scrambled by invoking a
memory to memory operation on the DVD-CSS module. The ‘cleartext’ program
stream is then de-multiplexed by software on the TM5250.

More detailed Information available on (legal) request

7. Image Processing

PNX17XX_SER_1

7.1

Pixel Format

The on-chip hardware image processing modules all use the same ‘native’ pixel
formats, as shown in Table 5. This ensures that image data produced by one module
can be read by another module.

* A limited number of native pixel formats are supported by all image subsystems,
as appropriate.

* The Memory Based Scaler supports conversion from arbitrary pixel formats to
any native format during the anti-flicker filtering operation. This operation is
usually required on graphics images anyway, hence no extra passes are
introduced.

* Hardware subsystems support all native pixel formats in both little-endian and
big-endian system operation.

¢ Software always sees the same component layout for a native pixel format unit,
whether it is running in little-endian or big-endian mode. i.e. for a given native
format, R, G, B (or Y,U,V) and alpha are always in the same place.

¢ Software (on the TM5250 CPU) can be written endian-mode independent, even
when doing SIMD style vectorized computations

Remark: The native formats of PNX17xx Series include the most common indexed,
packed RGB, packed YUV and planar YUV formats used by Microsoft DirectX and
Apple Quicktime, with 100% bit layout compatibility in little and big-endian modes of
operation, respectively.
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Remark: TM5250 software image processing stages and encoders/decoders
typically use semi-planar or planar 4:2:0 or 4:2:2 formats as input and output.

Table 5: Native Pixel Format Summary

2D QVCP-
VIP MBS MBS engine LCD

Name Note out in out (2 in
1 bpp indexed CLUT entry = 24-hit color + 8-bit alpha X X
2 bpp indexed X X
4 bpp indexed X X
8 bpp indexed X X X
RGBa 4444 16-bit unit, containing one pixel with alpha 1) x X X X
RGBa 4534 1) x X X X
RGB 565 16-bit unit, containing one pixel, no alpha Q) x X X X
RGBa 8888 32-bit unit, containing one pixel with alpha 1) x X X X
packed YUVa 4:4:4 32-bit unit containing one pixel with alpha X X X X X
packed YUV 4:2:2 (UYVY) 16-bit unit, two successive units contain two X X X X
packed YUV 4:2:2 (YUY2, 2vuy) horizontally adjacent pixels, no alpha X X X X
planar YUV 4:2:2 three arrays, one for each component X X X

semi-planar YUV 4:2:2 two arrays, one with all Ys, one with U and Vs x X X X
planar YUV 4:2:0 three arrays, one for each component X X

semi-planar YUV 4:2:0 two arrays, one with all Ys, one with U and Vs X X X

1. VIP output of RGB is mutually exclusive with horizontal scaling

2. Shown are the 2D engine frame buffer formats where drawing, RasterOps and
alpha-blending of surfaces can be accelerated. Additionally, the 2D Drawing
Engine host port supports 1 bpp monochrome font/pattern data, and 4 and 8-bit
alpha only data for host-initiated anti-aliased drawing.

7.2 Video Input Processor

The Video Input Processor (VIP) handles incoming digital video and processes it for
use by other components of the PNX17xx Series. VIP provides 10-bit accurate
processing. The VIP provides the following functions:

* Receives 10-bit YUV4:2:2 like digital video format from the video port. The data is
dithered down to in-memory 8-bit data format. The YUV4:2:2 data stream
typically comes from devices such as the SAA 711x, which digitize PAL or NTSC
analog video. The input data can be other than YUV, like YCrCb as long as it
follows the YUV 4:2:2 video format.

¢ Stores video data inside the video acquisition window in system memory in any
of the native pixel formats indicated in Table 5, and performs error feedback
rounding to convert the10-bit input to the selected format.

* Provides an internal Test Pattern Generator with NTSC, PAL, and variable format
support.
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Acquires VBI data using a separate acquisition window from the video acquisition
window.

Performs horizontal scaling, cropping and pixel packing on video data from a
continuous video data stream or from a single field or frame.

ANC header decoding or window mode for VBI data extraction.
Horizontal up scaling up to 2x.
Interrupt generation for VBI or video written to memory.

SD pixel frequency up to 81 MHz input clock (SD using up to 10-bit YUV CCIR-
656).

HD pixel frequency up to 81 MHz input clock (HD using 20-bit YUV input mode).
color space conversion (mutually exclusive with scaling).

raw data capture up to 81 MHz in either 8- or 10-bit, packed mode with double
buffering.

VIP shares its allocated pins with the FGPI module through an input router. Section 9.
shows the different operating modes of VIP and FGPI modules.

Memory Based Scaler

The PNX17xx Series contains a Memory Based Scaler that performs operations on
images in main memory. The scaler hardware can either be controlled task by task by
the TM5250, or it can be given a list of scaling tasks. The performance of the scaler
on large images is typically limited either by the 144 Mpixel/s (1 MHz of operating
frequency equals to 1 Mpixel/s) internal processing rate or by the allocated main
memory bandwidth.

The PNX17xx Series MBS can perform:

de-interlacing using either a median, 2-field majority select, or 3-field majority
select algorithm with an edge detect/correct post-pass (these three provide
increasing quality, at the expense of increased bandwidth requirements)

edge detect/correct on an input frame that has been software de-interlaced (this
provides future capabilities in case we develop a better core de-interlacer than 3-
field majority select)

horizontal & vertical scaling (on the input image, or on the result of edge detect/
correct stage)

linear and non-linear aspect ratio conversion
anti flicker filtering

conversions from any input pixel format to any non-indexed pixel format, including
conversions between 4:2:0, 4:2:2 and 4:4:4, indexed to true color conversion,
color expansion / compression, de-planarization/planarization (to convert
between planar and packed pixel formats, programmable color space conversion)

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

Preliminary data sheet

Rev. 1 — 17 March 2006 2-14



Philips Semiconductors PNX17xx Series

Volume 1 of 1

PNX17XX_SER_1

7.4

7.5

Chapter 2: Overview

* luminance histogram collection, during a scaling or de-interlacing pass
* note that not all combinations of format conversion with scaling are supported

The video processing functions are based on 4- & 6-tap polyphase filters with up to
64 phases. Three 6-tap filter units are used for horizontal scaling/filtering while three
4-tap filter units are assigned to vertical scaling/filtering. For some video formats (e.g.
YUV 4:2:x) the three 4-tap filters can be combined to work as two 6-tap filters.

2D Drawing and DMA Engine

A 2D rendering and DMA engine (‘2D DE’) is included to perform high speed 2D
graphics operations. Solid fills, three operand BitBIt, lines, and monochrome data
expansion are available. Supported drawing formats include 8-, 16-, and 32-bit/pixel.
Monochrome data can be color expanded to any supported pixel format. Anti-aliased
lines and fonts are supported via a 16 level alpha blend BitBIt. A full 256 level alpha
BitBlt is available to blend source and destination images together. Drawing is
supported to any naturally aligned memory location and at any naturally aligned
image stride, i.e. 16- and 32-bit pixels should be allocated at byte addresses that are
a multiple of 2 and 4 respectively.

Quality Video Composition Processor

The PNX17xx Series Quality Video Composition Processor (QVCP) provides a high
resolution graphics controller with graphics and video processing. The QVCP in
combination with other modules such as the 2D Drawing Engine and the MBS
(Memory Base Scaler) provides a new generation of graphics and video capability far
exceeding the PNX1300 Series family.

QVCP allows composition of 2 layers, and can output in 656/HD/VGA or LCD format
in up to 10-bit per component and up to 148 Mpixel/s, i.e. 1080p, (PNX17xx Series
exists in different speed grades).

QVCP contains a series of layers and mixers. The QVCP creates a series of display
data layers (pixel streams) and mixes them logically from back to front to create the
composited output picture. In order to achieve high quality video and graphics, the
QVCP performs the following tasks:

— Fetching of the image surfaces from memory
— Per component table lookup, allowing de-indexing or gamma equalization

— Video Quality Enhancement (Luminance Transient Improvement, Color
Dependent Sharpening, Horizontal Dynamic Peaking, Histogram Modification,
Digital Color Transient Improvement, Black Stretch, Skin Tone Correction, Blue
Stretch and Green Enhancement)

— Video and Graphics horizontal up scaling

— Color space unification of all the display surfaces
— Contrast and Brightness Control

— Positioning of the various surfaces

— Merging of the image surfaces (alpha blending and pixel selection based on
chroma range keying)
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— Screen timing generation adopted to the connected display requirements (SD-
TV standards, HD-TV standards, progressive, interlaced formats, LCD panel
control)

QVCP supports the semi-planar YUV formats for one layer. Both layers support only
indexed, RGB and packed YUV formats. QVCP does not support planar video
formats. See Table 5 for more details.

The mixer stage combines images from back to front, also allowing mixing in of a
fixed backdrop color. The mixing operation can be controlled by chroma range keying.
Mixing modes include per-pixel alpha blending, and color inverting. Mixing operations
can be programmed by a set of raster operations (ROP). Mixing is performed either
entirely in the RGB domain or the YUV domain, depending on the output mode of
operation of the QVCP. After mixing, post-processing optionally down samples 4:4:4
to 4:2:2 in the Chroma Down Sampler (CDS). Then, VBI insertion may be performed
(656 mode only), and the output is formatted to one of the forms as described below:

— 24- or 30-bit full parallel RGB or YUV

— 16- or 20-bit Y and U/V multiplexed data

— 8- or 10-bit 656 (full D1, 4:2:2 YUV with embedded sync codes)
— 8- or 10-bit 4:4:4 format in 656-style with RGB or YUV

In each of the output modes, optional H-sync, V-sync and blanking or odd/even
outputs are available.

The QVCP can be slaved to an external timing source that provides a pixel clock and
a frame sync, i.e. VSYNC. The horizontal sync reference is taken from the frame
sync. Synchronizing to a traditional field-based Vertical Sync is not supported. The
clock direction is programmed in the clock module while the VSYNC direction, pin
VDO_DJ[29] is programmed in the QVCP module.

PNX17xx Series contains a TFT LCD controller. It has integrated control of the
synchronization signals but also all the LCD specific commands like power
management. De-Interlacing of video material is provided in the MBS module.
Dithering is handled by the QVCP-GNSH block.

The QVCP has separate synthesizers for pixel-clock generation. Software may use
these synthesizers to achieve perfect lock to the transmission source of the digital
video that is being displayed by the QVCP.

QVCP shares its allocated pins with the FGPO module through an output router.
Refer to Section 9. for the different operating modes of QVCP and FGPO and pin
allocation.

External Video Improvement Post Processing

The PNX17xx Series has a ‘VDO_AUX’ output pin that can be set to signal whether a
pixel is a graphics or video pixel. This can be used to suppress post-processing on
graphics elements for an attached proprietary video improvement post processor.

Motion vectors computed by TM5250 software can be sent to a video improvement
post-processor over the PCI interface.
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The function of VDO_AUX is programmed using the QVCP capability to combine
alpha or chroma-keying information during blending. For example, chroma keys in a
graphics plane could be used to drive VDO_AUX. For another example, a threshold
value for an alpha value of a graphics plane could be used to indicate whether a pixel
is more than 80% video.

8. Audio processing and Input/Output

PNX17XX_SER_1

8.1

8.2

Audio Processing

All audio processing in PNX17xx Series is performed in software on the TM5250.
This includes decoding of audio from compressed formats, sample rate conversion,
mixing and special effects processing. There is sufficient performance, if required, to
transcode received audio to multi-channel compressed audio sent over S/PDIF to an
attached receiver.

Audio Inputs and Outputs
The PNX17xx Series has several Audio Input/Output facilities:

* PNX17xx Series Audio In can capture up to 8 stereo audio inputs with up to 32-
bit/sample precision at sample rates up to 96 kHz. Both Audio In and Audio Out
support most A/D converter serial protocols, including 12s. Sample rate is
internally or externally generated. The internal generator is programmable with
sub one Hertz sampling rate accuracy. Audio In also includes a raw mode which
allows the capture of any quantity of bits out of the programmable frame (up to
512 bits per frame). The word strobe (Al_WS pin) is also captured and stored into
memory.

* PNX17xx Series Audio Out can generate up to 8 channels of audio, and directly
drives up to 4 external stereo 1S or similar D/A converters. It supports up to 32-
bit/sample precision at sample rates up to 96 kHz. The sample rate can be
internally or externally generated. The internal generator is programmable with
sub one Hertz sampling rate accuracy. Audio out does not include a raw mode as
the Audio In module does.

* PNX17xx Series supports a SPDIF (Sony Philips Digital Interface) output with
IEC-1937 capabilities. Transmitted data is generated by TM5250 software. This
output port can carry either stereo PCM samples from an internal audio mix, or
one of the originally received compressed audio programs (5.1 channel AC-3,
multi-channel MPEG audio, multi-channel AAC). Sample rate of transmitted
audio is set by software, allowing perfect synchronization to any time reference in
the system.

* PNX17xx Series supports a SPDIF input to connect to external sources, such as
a DVD player. The incoming data is timestamped and written to unified system
memory. Data interpretation and sample rate recovery is achieved by software on
the TM5250. The audio data received can be in a variety of formats, such as
stereo PCM data, 5.1 channel AC-3 data per IEC-1937 or other. Software
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decoded audio can be used for mixing with other audio for output along one of
the audio outputs. The sample rate is determined by the S/PDIF source, and
cannot be software controlled.

9. General Purpose Interfaces

VIP and QVCP share a set of pins with two general purpose interface modules, FGPI
and FGPO (respectively). The input and output data routers allocate a different
amount of pins between these four modules. The allocation depends on the operating
mode of each module. The following sections describe the different modes of the
input and output routers.

9.1 Video/Data Input Router
These inputs can provide combinations of the following functions:

* capture of video streams into DRAM, while performing horizontal scaling and
conversion to one of the standard pixel formats, simultaneously with data stream
capture

* |ow-latency reception of messages from another PNX17xx Series
¢ capture of unstructured, infinite parallel data streams into DRAM
* capture of 1 or 2-dimensional parallel data streams in DRAM

¢ for message passing and data modes, operating speeds of up to 108 MHz, with
8-, 16- or 32-bit parallel data are supported, providing an aggregate input
bandwidth of up to 432 MB/s

The VDI pins consist of 38 pins, split into 32 data pins, 2 clock pins and 2 valid signals
that indicate whether data is valid on the respective clocks.

The operating modes of the video/data input router are set by the VDI_MODE MMIO
register. A subset of the operating modes are presented in Table 6, which combines
656 digital video source with streaming data inputs. A complete behavior of the
output router is available in Section 7. on page 3-16. Section 7.2 summarizes the VIP
features, while Section 9.3 presents some of the FGPI capabilities.

Table 6: Video/Data Input Operating Modes

mode VIP function FGPI function

VDI_MODE([1:0] = Ox0 (Default 8- or 10-bit ITU 656 with additional H&V up to 22-bit data capture.

after reset) synchronization signals FGPI is usually set in 16- or 32-bit mode
or storing into main memory respectively
8- or 10-bit raw data 16- or 32-bit words

PNX17XX_SER_1 © Koninklijke Philips Electronics N.V. 2006. All rights reserved.

Preliminary data sheet Rev. 1 — 17 March 2006 2-18



Philips Semiconductors PNX17xx Series

Volume 1 of 1

Chapter 2: Overview

Table 6: Video/Data Input Operating Modes

mode
VDI_MODEJ1:0] = 0x1

VDI_MODE[1:0] = 0x2

VDI_MODE[1:0] = 0x3

VIP function FGPI function
20-bit ITU 656 as for HD video with additional  up to 12-bit data capture.
H&V synchronization signals FGPI can be set in 8-, 16-, or 32-bit mode

storing into main memory respectively 8-,
16-, or 32-bit words

8-bit ITU 656 up to 24-bit data capture

or FGPI is usually set in 32-bit mode storing
8-bit raw data 32-bit words into main memory.

n/a 32-bit data capture.

FGPI is usually set to 32-bit mode.

PNX17XX_SER_1

9.2

In addition to controlling the operating mode of the VDI pins, VDI_MODE[7] bit
controls the activation of a pre-processing module for the 8-bit data that is routed to
the FGPI module. When VDI_MODE([7] = ‘1’ then the input router scans the lower
VDI_DI[7:0] inputs for SAV/EAV codes as defined in the video CCIR 656 standard and
uses the ‘start’ and ‘stop’ signals that are routed to the FGPI module as a line and
field detector. FGPI can then be programmed to store in DRAM each field or line at a
specific location which eases the software processing of the data. This processing
stage allows to use of FGPI as a second Video Input as long as ‘on the fly’ pixel
processing is not required.

A subset of the VDI pins can individually be set to operate as GPIO pins in case they
are not used for their primary video/streaming data function.

Video/Data Output Router
The output router can provide certain combinations of the following functions:

* Refresh a TFT LCD display up to W-XGA (1280*768) at 60 Hz with RGB 18/24-
bit per pixel.

* Refresh progressive or interlaced standard definition video screens using ITU
656 with YUV4:2:2 or 4:4:4 data, with each screen receiving pixels resulting from
the composition and processing of two display surfaces stored in DRAM.

* Refresh of a single high—definitionlor VGA resolution screen.
* Broadcast of messages to 1 or more receiving PNX17xx Series'’s.

* Message or unstructured data transmission is in 8-, 16- or 32-bit parallel format,
with data rates up to 108 MHz, providing an aggregate data rate of up to 432
MB/s.

The VDO pins consist of 39 pins, split into 32 data pins, 2 clock pins and 4 control
signals.

1. PNX17xx Series does not have the bandwidth and processing power to do a full HDTV decode/
process and HD display, but it can refresh a HD screen and present graphics and video windows
on such a screen.
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The operating modes of the video/data output router are set by the VDO_MODE
MMIO register. A subset of the operating modes is presented in Table 7. A complete
behavior description of the output router is available in Section 7. on page 3-16.
Section 7.5 provides a description of the Video generation capabilities of the QVCP
module, while Section 9.4 briefly describes the data streaming/generation features of
the FGPO module.

Table 7: Video/Data Output Operating Modes

mode
VDO_MODE[2:0] = 0x0

(Reset)

VDO_MODE[2:0] = 0x1

VDO_MODEJ[2:0] = 0x2

VDO_MODE[2:0] = 0x3

VDO_MODE[2:0] = 0x4

VDO_MODE[2:0] = 0x5

VDO_MODE[2:0] = 0x6

VDO_MODEJ[2:0] = 0x7

QVCP function

TFT LCD controller with 24- or 18-
bit digital RGB output and
associated control signals.

Digital ITU 656 YUV 8-/10-bit and
Hsync, Vsync and Cblank signals.

Digital 16-bit YUV and Hsync,
Vsync and Cblank signals.

Digital 20-bit YUV and Hsync,
Vsync and Cblank signals.

Digital 24-bit YUV or RGB and
Hsync, Vsync and Cblank signals.

Digital 30-bit YUV or RGB and

FGPO function

3- or 8-bit data streaming.
FGPO is usually set in 8-bit mode.

19-bhit data streaming.

FGPO is usually set in 16- or 32-bit mode, but only
the 19 lower bits are output per 16- or 32-bit words.

13-bit data streaming.

FGPO can be set in 8-, 16- or 32-bit mode, but only
the 13 lower bits are output per 8-, 16- or 32-hit
words.

9-bit data streaming.

FGPO is usually set in 8- or 16-bit mode, but only the
9 lower bits are output per 8- or 16-bit words.

5-bit or 8-bit data streaming.
FGPO is usually set in 8-bit mode

n/a

Hsync, Vsync and Cblank signals.
Digital ITU 656 YUV 8-bit 24-bit data streaming.

FGPO is actually set in 32-bit mode but only the 24
lower bits are output per 32-bit words.

n/a 32-bit data streaming.

A subset of the VDO pins can individually be set to operate as GPIO pins in case they
are not used for their primary video/streaming data function.

9.3 Fast General Purpose Input

PNX17XX_SER_1

The Fast General Purpose Input (FGPI) captures data in a variety of modes:

* raw mode 8 or 16-bit parallel data. The data is continuously captured as soon as
enabled, and is written to memory using double buffering to prevent loss of data

* 8-, 16- or 32-bit message passing between PNX17xx Series’s. Messages of up to
16 MB in length are received and written to memory. Upon completion, an
interrupt is generated, and the FGPI switches to the next software input buffer.

* 8-, 16- or 32-bit structured data capture. Data is captured in records, using the
REC_START signals to designate when records are started. The BUF_START
signal can, optionally, be used to force a software buffer switch. This mode can be
used to capture 2-dimensionally structured data, such as raw video samples.
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* In combination with VDI_MODE([7] bit, see Section 9.1, FGPI can be used as a
basic Video In module by storing in memory at specific locations the different
lines and fields of the in-coming video data. Note that the YUV data is stored
consecutively in memory and not stored in three different planes.

9.4 Fast General Purpose Output

The Fast General Purpose Output (FGPO) provides data generation capabilities that
match the FGPI:

* generation of a structured data stream, indicating record and buffer start over two
control wires. Generated data can be 8-, 16- or 32-bit wide, with data rates up to
108 MHz at respectively 100, 200 and 432 MB/s.

* message passing (8-, 16- or 32-bit wide)

¢ External synchronization available

10. Peripheral Interface

10.1 GPIO - General Purpose Software I/O and Flexible Serial Interface

PNX17xx Series has 16 dedicated GPIO pins. In addition, 45 other pins that have a
high likelihood of not being used in certain applications are designated as optional
GPIO pins that can either operate in regular mode or in GPIO mode. As an example,
some of the data pins of the LAN module are available as fully functional GPIO in
case the system based on PNX17xx Series is not connected to a LAN network
module. The complete list is available in the pin list where a dedicated column defines
the GPIO pin number, see Section 2.3 on page 1-3.

The GPIO module is connected to many pins. Hence it is the ideal place to provide
useful central system functions. It performs the following major functions, each
detailed below:

¢ software I/O - set a pin or pin group, enable a pin (group), inspect pin values

* precise timestamping of internal and external events (up to 12 signals
simultaneously)

* signal event sequence monitoring or signal generation (up to 4 signals
simultaneously)

10.1.1 software I/O

Each GPIO pin is a tri-state pin that can be individually enabled, disabled, written or
read. Pins are grouped in groups of 16 and signals within a group can be
simultaneously enabled and changed or observed. Changes can use a mask to allow
certain pins to remain unchanged.
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Note that this capability is useful for low/medium speed software implemented
protocols, as well as for observing switches, driving LEDs etc. It is highly
recommended to first use the powerful GPIO pins as protocol emulators, and not just
for static switches/LEDs (for which a solution such as a PCF8574 1°c parallel /O is
fine).

timestamping

The GPIO module contains 12 timestamp units, each of which can be designated to
monitor an external GPIO pin or internal system event. For a monitored event, a
timestamp unit can be set to trigger on a rising edge, falling edge or either edge.
When a trigger occurs, a precise occurrence time (31-bit timestamp value, 75 ns
resolution) is put in a register, and an interrupt is generated.

This capability is particularly valuable for precise monitoring of key audio/video events
and controlling the internal software phase-locked loops that lock to broadcast time
references. It can also be used for medium speed signal analysis.

event sequence monitoring and signal generation

GPIO contains 4 queue units, each capable of monitoring or generating high-speed
signals on up to 4 GPIO pins.

This capability creates a universal protocol emulator, capable of emulating many
medium speed (0 - 20 Mbit/s) protocols using software on the TM5250 media
processor. Complex protocols, such as the MemoryStick™ protocol with 20 Mbits/s
peak rate and 800 KB/s sustained file transfer rate have been successfully
implemented on the PNX8525 GPIO module. The PNX17xx Series GPIO is similar to
the PNX8525 GPIO module.

High speed signal analysis uses one of two modes:

* event queue hardware samples 1, 2 or 4 GPIO inputs using one out of a variety of
clocks in the system, including clock inputs or clocks generated from other GPIO
pins. Samples are packed in a word and stored in a list in system memory for
software analysis.

¢ event queue hardware builds an in-system memory list of timestamped GPIO pin
change events, individual per monitored GPIO pin. Edge events are timestamped
with 75 ns resolution.

Signal generation uses the same 2 features, but in reverse, i.e. a sampled signal is
transmitted, or an in-memory timestamped list of change events is output over a pin.

The event sequence monitoring mechanism can be used for many functions, and is
particularly useful for interpreting Remote Control commands, as described in
Section 10.2. Signal generation is useful for RC Blaster applications.

The GPIO module has a total of 4 complex signal analysis/signal synthesis resources
capable of sampling or timestamped list generation/creation.

GPIO pin reset value

Dedicated GPIO pins come in two types:
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* 50% of the pins will have a ‘low’ reset value
* 50% have a ‘high’ reset value

This allows use of GPIO for a variety of functions.

IR Remote Control Receiver and Blaster

PNX17xx Series uses the GPIO pin event sequence timestamping mechanism and
software to interpret remote control commands. The event sequence timestamping
can resolve events on signal edges with 75 ns accuracy. A sequence of events
followed by a period of inactivity causes generation of an interrupt. Software then
interprets the ‘character’ by looking at the event list consisting of (time, direction)
encoded in memory.

This allows interpretation of a wide variety of Remote Control protocols. The Philips
RC-5, RC-6 and RC-MM remote control protocols are all decoded with this
mechanism, provided that the RF demodulation is performed externally. Most other
Consumer Electronic vendor remote control protocols can be supported by
appropriate software.

Similarly, the event generation mechanism can be used to implement IR blaster
capability. In this case, the modulator is included - the software generated pulses can
be superimposed on an internally generated carrier.

There are some speed considerations with this mechanism. Each character
communicated generates at least one interrupt, and possibly more if the number of
edge events exceeds the FIFO size. Hence, this mechanism is suitable only for
protocols that use frequencies up to a few 10’s of kHz, with low character repetition
rates, and not for high speed protocols.

PCI-2.2 & XI0-16 Bus Interface Unit

PNX17xx Series contains an expansion bus interface unit ‘PCI/XIO-16’ that allows
easy connection of a variety of board level memory components and peripherals. The
bus interface is a single set of pins that allows simultaneous connection of 32-bit PCI
master/slave devices as well as separated address/data style 8- and 16-bit micro
processor slave peripherals and standard (NOR) or disk-type (NAND) Flash memory.

The bus interface unit contains a built-in single-channel DMA unit that can move
blocks of data to or from an external peripheral (PCl bus master or slave) to or from
PNX17xx Series DRAM. The DMA unit can access PCI as well as 8- and 16-bit wide
XIO devices. The DMA unit packs XIO device data to/from 32-bit words, so that no
CPU involvement is required to pre/post process data.

PCI Capabilities

PNX17xx Series complies with Revision 2.2 of the PCI bus specification, and
operates as a 32-bit PCI master/target up to 33 MHz.

PNX17xx Series as PCI master allows TM5250 to generate all single cycle PCI
transaction types, including memory cycles, I/O cycles, configuration cycles and
interrupt acknowledge cycles. As PCI target, PNX17xx Series responds to memory
transactions and configuration type cycles, but not to I/O cycles.
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PNX17xx Series can act as PCI bus arbiter for up to 3 external masters, i.e. total of 4
masters with PNX17xx Series, without external logic.

PCI clock is an input to PNX17xx Series, but if desired the general purpose PNX17xx
Series PCI_SYS_CLK clock output can be used as the PCI 32 MHz clock for the
entire system.

Table 8 summarizes the PCI features supported by the PNX17xx Series.
Table 8: PNX17xx Series PCI capabilities

As PCI Target it responds to As PCI master it initiates
10 Read
10 Write
Memory Read Memory Read
Memory Write Memory Write
Configuration Read Configuration Read
Configuration Write Configuration Write
Memory Read Multiple Memory Read Multiple
Memory Read Line Memory Read Line
Memory Write and Invalidate Memory Write and Invalidate

Interrupt Acknowledge

10.3.2 Simple Peripheral Capabilities (‘X10-8/16’)

The 16-bit micro-processor peripheral interface is a master-only interface, and
provides non-multiplexed address and data lines. A total of 26 address bits are
provided, as well as a bi-directional, 16-bit data bus. Five device profiles are provided,
each generating a chip-select for external devices. Up to 64 MB of address space is
allowed per device profile. The interface control signals are compatible with a
Motorola 68360 bus interface, and support both fixed wait-state or dynamic
completion acknowledgment.

A total of 5 pre-decoded Chip Select pins are available to accommodate typical
outside slave configurations with minimal or no external glue logic. Each chip select
pin has an associated programmable address range within the XIO address space.
Each chip select pin can also choose to obey external DTACK completion signalling,
or be set to have a pre-programmed number of wait cycles.

The peripheral interface derives 24 of the 26 address wires and 8 out of the 16 data
wires from the PCI AD[31:0] pins. The remaining pins are XIO specific and non PCI
shared. An ‘XIO’ access looks like a valid PCI transaction to PCI master/targets on
the same wires. Unused XIO pins are available as GPIO pins.
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The table below summarizes extension capabilities of the bus interface unit.
Table 9: PCI/XIO-16 Bus Interface Unit Capabilities

External Device

external PCI
master

external PCI slave

external 8-bit slave

standard (NOR)
Flash

NAND Flash

CIMaX device

1394 link core

DOCSIS devices

external SRAM,
ROM, EEPROM

PNX17XX_SER_1

Device Type

32-bit, up to 33 MHz
PCI masters

32-bit, up to 33 MHz
PCI targets

8- and 16-bit wide,
de-muxed address /
data devices on ‘XIO
bus’

8- and 16-bit wide

8- and 16-bit wide

8-bit data, 26-bit
address

8-bit data and 9-bit
address (Philips
PDI1394LXX)

8- and 16-bit wide

Capabilities

Arbitration built-in for up to 3 external PCI masters. Additional external masters
can be supported with external arbitration. External PCI bus masters can
perform high bandwidth, low latency DMA into and out of PNX17xx Series
DRAM. Large block transfer capable devices can sustain up to 100 MB/s into
DRAM.

Glueless connection supported for multiple devices subject only to capacitive
loading constraints. The TM5250 can perform low-latency 8/16/32-bit writes and
reads to/from PCI targets. Access by TM5250 can be enabled or disabled.

Up to 5 devices supported gluelessly, or unlimited number subject to capacitive
loading rules with external address decode logic. The TM5250 can perform 8-.
16- or 32-bit reads and writes to these ‘XIO’ devices, which are automatically
mapped to 8- or 16 bit wide transfers by the bus interface unit.

Address range, and wait states for a Flash device are programmable. The
TM5250 can execute or read from Flash. Execution is low performance, and only
recommended for boot usage. The TM5250 can re-program Flash using special
software. Flash cannot be the target of a module DMA write - writes require a
software flash programming protocol.

Peak page mode read performance is at 66 MB/s for 16-bit devices and 33 MB/s
for 8-bit devices such as Intel StrataFlash (28FxxxJ3A, 32 Mbits, 64 Mbits, 128
Mbits) and ST MLC-NOR flash (M58LWO064A, 64 Mbits). Cross-page random
read accesses each take 4 to 5 PCI clock cycles at 33 MHz depending on the
access-time of the device.

Flash is mostly active during system booting, or with low bandwidth during
system operation in order to implement a small non-volatile file system.

Direct execution, direct Pl bus read or direct Pl bus write from this Flash type are
not supported. Explicit programmed I/O through special NAND Flash PCI/XIO-8/
16 control/status registers is used to implement a file system on this disk-like
Flash type. Using the NAND-Flash XIO provisions, a peak bandwidth of 13
MB/s, and a sustained bandwidth of 11 MB/s can be obtained from a
AM30LV0064D 8Mx8 UltraNAND or equivalent Flash device. Maximum
throughput for serial burst accesses is 33 MB/s for 16-bit devices such as a
Samsung K9F5616U0B (16 Mbits x 16).

The external logic for conditional access consists of a CIMaX device, with 2
PCMCIA slot devices and glue logic (373, 245). This entire subsystem behaves
as an 8-bit wide slave with an up to 26-bit address space. This subsystem
interfaces gluelessly to the XIO bus, except for the possible logic needed to
combine the DTACK signalling of multiple devices.

There is medium bandwidth of communication between CIMaX and PNX17xx
Series, which is expected to not be an issue w.r.t. PCI performance.

The Philips PDI1394LXX family connects gluelessly to XIO in 8-bit data mode
using 8-bit data and 9-bit address with dedicated read and write strobes,
optional wait signal and a separate chip select. For systems which require high
asynchronous performance a 1394 link device with direct PCI connection can be
used.

Future DOCSIS devices are expected to be PCI bus mastering devices. They
connect gluelessly.

Counts as generic XIO slave device.
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Table 9: PCI/XIO-16 Bus Interface Unit Capabilities

External Device Device Type Capabilities
external DRAM not supported not supported on PCI/XIO.
external Motorola  not supported PNX17xx Series PCI/XIO does NOT support external Motorola style masters.

style masters

PNX17xx Series assumes that it is always the master over the XIO bus.

external 8/16-bit not supported not supported. Use one of the streaming DV inputs or outputs instead.

XIO DMA devices

10.3.3

10.4

11. Endian Modes

IDE Drive Interface

The PNX17xx Series contains an IDE controller that uses some of the PCI pins and a
few sideband signals. Two external TTL devices are all that is required to interface to
an actual IDE cable/drive. The IDE controller capabilities are:

¢ controls attached disks in PIO mode, for a peak data rate of 16.6 MB/s (PIO4)
* supports sustained bandwidth of up to 10 MB/s
* sends DMA blocks of disk data to and from system DRAM

¢ all IDE registers are accessible to TM5250 software

10/100 Ethernet MAC

The PNX17xx Series integrates a 10/100 Ethernet MAC sub-layer of the IEEE 802.3
standard enabling an external PHY to be attached through a Reduced Media
Independent Interface (RMII) or a standard Media Independent Interface (MII). It
implements dual transmit descriptor buffers, support for both real-time and non-real-
time traffic and support for quality of service (QoS) using low-priority and a high-
priority transmit queues. Among other features the 10/100 Ethernet MAC module
includes:

* Wake-on-LAN power management support. This allows system wake-up using
receive filters or a magic packet detection filter.

* Receive filtering with perfect address matching, a hash table imperfect filter and 4
pattern match filters.

* Memory traffic optimization via buffering and prefetching

The MAC address is programmable into an MMIO register. The MAC address could
be located in an externally attached EEPROM.

PNX17XX_SER_1

PNX17xx Series fully supports little- and big-endian software stacks.

PNX17xx Series always starts in a fixed endian mode which is determined by the
boot script. There is a system provision for TM5250 software to reset and restart the
TM5250 in the opposite endian mode such that a field software Flash upgrade can
release a ‘endian mode opposite boot’ software upgrade.

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

Preliminary data sheet

Rev. 1 — 17 March 2006 2-26



Philips Semiconductors PNX17xx Series
Volume 1 of 1 Chapter 2: Overview

PNX17xx Series on-chip modules and co-processors observe the system global
endian mode flag. The TM5250 endian mode can be set by the TM5250 program
module itself, and should always be set identical to system endian mode.

When selecting PCI peripherals for a dual-endian mode product, care must be taken
to ensure that they can operate without ‘CPU fixup’ in either endian mode. Typically,
PowerPC compatible PCI devices support both endian-modes in the exact same way
as the PNX17xx Series.

12. System Debug

PNX17xx Series uses the JTAG port for both the purpose of boundary scan, as well
as to implement a remote debug capability for software running on the PNX17xx
Series CPU. By connecting a PC (running the Trimedia SDE Debugger) through
JTAG to a PNX17xx Series, full start-stop/breakpoint/download type interactive
debugging is possible.
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This chapter presents information on the PNX17xx Series System On-Chip (SOC)
and its MMIO registers. Further details on each module composing PNX17xx Series
are available on dedicated chapters though this databook. Reading this chapter is
recommended before jumping to the individual module documentation.

2. System Memory Map

PNX17xx Series is designed to work in two different environments: standalone and
host mode (Figure 1). In standalone mode PNX17xx Series retrieves its program (i.e.
the software application that runs on the TM5250 CPU) from an EEPROM or a Flash
memory device. In this mode the PNX17xx Series acts as the master. In host mode
PNX17xx Series program is downloaded into the PNX17xx Series main memory
before the TM5250 CPU is released from reset. In this mode the PNX17xx Series
acts as a slave. This mode is typically used for a PCI plug-in card or a standalone
system where a control processor is the master. In both modes the PCI bus is the
main bus used to attach other components of the board system. In order to
successfully get all these components working together, it is important to understand
PNX17xx Series system memory map and its bus structure.

PNX17xx

PCI Bridge

Host CPU
™ (e.g., x86) PNX17xx FLASH
Controller || Arbiter s

Flash/IDE

| PCI Bus | | | PCI Bus | |

a) PNX17xx Series in host mode b) PNX17xx Series in standalone mode as the host (i.e.

Figure 1: The Two Operating Modes of PNX17xx Series

PCI Agent PCI Agent IDE PCI Agent PCI Agent

Following the PCI memory addressing principles, PNX17xx Series system provides
several apertures in its 32-bit address space to communicate to the other devices
through the PCI bus. At system level, there are three different views of these
apertures. The view from the TM5250 CPU, the view from the internal bus, called
DCS, and the view from the PCI module. The DCS view is introduced to present the
overall view of the system memory map.
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Before going into the details of the three different views the following generic rules
should be noted:

* The three views must be consistent. For example, it is not allowed to have a
different DRAM aperture location for the TM5250 CPU and the PCI module.

* The apertures are “naturally aligned”. For example a 32-Megabyte aperture has a
starting address that is a multiple of 32 Megabytes.

* Each aperture can be located anywhere in the 32-bit addressing space.

¢ All the modules in the PNX17xx Series SOC sees the same memory map, i.e. an
address represents an unique location for all the modules.

These apertures need to be programmed at boot time or by the host before the
system can be operational. The internal boot scripts have pre-defined values for
these apertures (refer to Chapter 6 Boot Module).

2.1 The PCI View
The PCI module provides three different apertures to the external PCI bus masters:

* the MMIO aperture, used to access all the internal PNX17xx Series registers.
See Section 11. on page 3-31 for offset allocation per module.

* the DRAM aperture, used to access to the main memory of PNX17xx Series.

¢ the XIO aperture, used by TM5250 to access low speed slave devices like Flash
memories or IDE disk drives.

Any supported request on the PCI bus that falls outside of these three apertures is
discarded by the PCI module and therefore does not interfere with the PNX17xx
Series system.

In addition PCI transactions to the XIO aperture from external PCl agents are
discarded.

Figure 2 presents the memory map seen by the PCl module and the remaining of the
PNX17xx Series system. The apertures can be placed in any order with respect to
each other.

The aperture locations is programmed by the host CPU.

The aperture sizes can be programmed at boot time via some GPIO/BOOT_MODE]]
pins as defined in Chapter 6 Boot Module or they can be programmed by the host
CPU using PCI configuration cycles.

* The MMIO aperture is starting at the address contained in the BASE_14 PCI
configuration space register.

* The DRAM aperture is starting at the address contained in the BASE_10 PCI
configuration space register.

* The XIO aperture is starting at the address contained in the BASE_18 PCI
configuration space register.
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Remark: Partial 32-bit load or stores from a PCl master to an MMIO register is not
supported. Therefore byte of 16-bit half-word accesses are not supported.

The CPU View
The TM5250 CPU supports three different apertures:

* the MMIO aperture, used to access all the internal PNX17xx Series registers.
See Section 11. on page 3-31 for offset allocation per module.

Remark: To ensure backward compatibility with future devices, writes to any
undefined or reserved MMIO bit should be ‘0’, and reads should be ignored. This rules
applies to ALL the modules of PNX17xx Series.

* the DRAM aperture, used to access the main memory of PNX17xx Series which
contains the instruction and the data for TM5250 and data used by other PCI
masters.

* the APERT1 aperture, used by TM5250 to access low speed slave devices like
Flash memories or IDE disk drives that are located in the XIO aperture or any
other PCI slave.

TM5250 CPU accesses the three apertures using regular load/store operations.
Some internal logic in the data cache unit surveys the load/store addresses and
routes the request to the appropriate internal PNX17xx Series registers (this includes
the registers belonging to TM5250) if the address falls into the MMIO aperture. If the
load/store address falls into the DRAM aperture the load/store request is routed to
the data cache and eventually the main memory. Finally if the load/store address falls
into the APERT1 aperture, the request is send to the PCI bus (if it maps to an XIO
device or a PCI internal aperture, see the following Section 2.3).

Figure 2 presents the memory map seen by the TM5250 and the remaining of the
PNX17xx Series system. The apertures can be placed in any order with respect to
each other.

PNX17xx Series allows a host CPU to prevent TM5250 to change its own aperture
registers. This can be obtained by flipping
TM32_CONTROL.TM32_APERT_MODIFIABLE to ‘1’ (Section 2.4.1). The aperture
locations are defined as follows:

* The MMIO aperture is starting at the address contained in the BASE_14 MMIO
register. The register is located and owned by the PCI module. It is equivalent to
the BASE_14 PCI Configuration space register. This is different with respect to
PNX1300 Series or PNX1300 Series where an MMIO_BASE MMIO register was
available.

* The DRAM aperture is starting at the address contained in the TM32_DRAM_LO
MMIO register and finishes at TM32_DRAM_HI - 1.

Remark: If the value 0x0000,0000 is stored into TM32_DRAM_HlI, this value is
understood as 0x1,0000,0000.

* The APERT1 aperture is starting at the address contained in the
TM32_APERT1_LO MMIO register and finishes at TM32_APERT1 HI - 1.
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Remark: If the value 0x0000,0000 is stored into TM32_APERT1_HlI, this value is
understood as 0x1,0000,0000.

2.3 The DCS View Or The System View

TM5250 DCS PCI
0x1 0000 0000 0x1 0000 0000 0Ox1 0000 0000
inaccessible inaccessible inaccessible
2MB 2MB 2MB
MMIO Aperture MMIO Aperture MMIO Aperture
MMIO_BASE/base_14 base_14 BASE_14
TM32 APERTL HI inaccessible inaccessible inaccessible
- - PCI_BASE2_HI
PCI2 Aperture PCI2 Aperture
PCI_BASE2_LO
PCI_BASE1_HI
APERT1 Aperture PCI1 Aperture PCI1 Aperture
PCI_BASE1_LO
XIO Aperture XIO Aperture BASE 18
TM32_APERT1_LO base_18 -
inaccessible inaccessible inaccessible
TM32_DRAM_HI DCS_DRAM_HI
Inon-cacheable
TM32_DRAM_CLIMIT
DRAM Aperture DRAM Aperture DRAM Aperture
TM32_DRAM_LO DCS_DRAM_LO BASE_10
inaccessible inaccessible inaccessible
0x0000 0000 0x0000 0000 0x0000 0000

Figure 2: PNX17xx Series System Memory Map

The DCS bus can be seen as the link between the PCI side and the CPU side:

* Requests from the PCI bus or the TM5250 targeting the MMIO aperture converge
to the DCS bus through the MMIO apertures and then are dispatched to the
corresponding MMIO registers.

* Requests from the TM5250 to the APERT1 aperture are transferred to the DCS
bus and then dispatched to the PCI module if the address of the request matches
one of the three apertures, PCI2, PCI1 or XIO. These apertures are used to map
loads and stores from the CPU to any slave connected to the PCI bus. The
definition of the MMIO registers containing the address ranges for the two
internal PCI apertures can be found in Chapter 7 PCI-XIO Module.

Remark: Requests from the TM5250 to APERT1 may fall in an non accessible
address region in the DCS bus, like between the PCI1 and PCI2 apertures. It is legal
to do so. The request is discarded by the DCS bus controller and a random value is
returned upon reads.

Remark: TM5250 compiler uses speculative loads (i.e. the result of the load may not
be used by the CPU) to improve performance. These speculative loads often contain
addresses coming from the TM5250 internal register file that are not initialized
properly since the return value of the load is not to be used (unless the execution of
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the program is in a phase where it is planned to be used). This creates random
addresses that can target the APERT1 aperture. Therefore the load may generate a
transaction on the PCI bus that may have some side effects. Furthermore the
performance are deteriorated by a long CPU stall cycle that is dependent on the
completion of PCI bus transaction (the CPU does not continue unless the read has
completed). To avoid these long CPU stall cycles it is recommended to disable the
APERT1 when not used. This is achieved by setting the right mode into the TM5250
DC_LOCK_CTL MMIO register or by setting TM32_APERT1 LO and
TM32_APERT1_HI to the same value.

* Requests from the PCI bus or the TM5250 targeting the DRAM aperture do not
go through the DCS bus. Instead the requests are routed directly to the MMI
module. The DRAM aperture defined in the DCS bus is exclusively defined for the
boot module. When the boot module is programmed to boot PNX17xx Series
from an EEPROM, the boot module fetches write commands from the EEPROM.
Each write command is sent to the DCS bus. If the write address falls between
the aperture defined by DCS_DRAM_LO and DCS_DRAM_HI, Section 2.4.1,
then the write data is transferred to the MMI module. This gate allows transfer to
the main memory, a binary program, (that is stored into the EEPROM) for the
TM5250. The bus connecting the module to the MMl is referenced as the MTL
bus (see Section 10. on page 3-30 Figure 3).

The Programmable DCS Apertures

The address range defined by the content of DCS_DRAM_LO or DCS_DRAM_HI
must not overlap the address ranges of the other apertures on the DCS bus. This can
happen temporarily when changing either the DCS_DRAM_LO or the
DCS_DRAM_HI. Therefore any change of the DCS_DRAM_LO or DCS_DRAM_HI
registers must be done by first disabling the DCS DRAM aperture. This is achieved by
starting to change DCS_DRAM_LO or DCS_DRAM_HI such that DCS_DRAM LO is
greater than DCS_DRAM_HI.

Similar constraints apply respectively to PCI_BASE1_LO and PCI_BASE1_HI, and
PCI_BASE2_LO and PCI_BASE2_HI.
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2.4.1 DCS DRAM Aperture Control MMIO Registers

Table 1: SYSTEM Registers

Acces
Bit Symbol s

DCS DRAM Aperture Control Registers
Offset 0x06 3200 DCS_DRAM_LO

Value

31:16 DCS _DRAM_LO R/W 0x0000
15:0 Unused - -

Offset 0x06 3204 DCS DRAM_HI

31:16 DCS_DRAM_HI RIW 0x0000

15:0 Unused - -
Offset 0x06 3208 APERTURE WE
31:1 Unused - -

0 DCS_DRAM_WE R/W 0x0

Description

DCS_DRAM_LO indicates the lowest DCS bus address mapped to
DRAM. Its granularity is of 64 Kilobytes.

The reset value is 0.

Writes to this register are controlled by the DCS_DRAM_WE bit in
the APERTURE_WE MMIO register.

To ensure software backward compatibility, writes to unused or
reserved bits should be zero and reads must be ignored.

DCS_DRAM_Hl indicates the highest DCS bus address mapped to
DRAM. Its granularity is of 64 Kilobytes.

The reset value of 0 disables memory accesses from the DCS bus.

Writes to this register are controlled by the DCS_DRAM_WE bit in
the APERTURE_WE MMIO register.

To ensure software backward compatibility, writes to unused or
reserved bits should be zero and reads must be ignored.

To ensure software backward compatibility, writes to unused or
reserved bits should be zero and reads must be ignored.

* ‘0": Writing to DCS_DRAM_LO or DCS_DRAM_HlI is disabled.
* ‘1" Writing to DCS_DRAM_LO or DCS_DRAM_HI is enabled.

* When writing to either DCS_DRAM_LO or DCS_DRAM_HI
occurs, this bit is automatically cleared.

By default it is not authorized to write to the DCS_DRAM_LO and
DCS_DRAM_HI registers.

» The address range defined by the content of DCS_DRAM_LO or
DCS_DRAM_HI must not overlap the address ranges of the
other apertures on the DCS bus. This can happen temporarily
when changing either the DCS_DRAM_LO or the
DCS_DRAM_HI. Therefore any change of the DCS_DRAM_LO
or DCS_DRAM_HI registers must be done by first disabling the
DCS DRAM aperture. This is achieved by starting to change
DCS_DRAM_LO or DCS_DRAM_HI such that DCS_DRAM_LO
is greater than DCS_DRAM_HI.

2.5

Aperture Boundaries

The MMIO aperture is always 2 Megabytes.

The DRAM aperture size range is from 1 to 256 Megabytes. Defined at boot time, it
may be changed later on by the TM5250 CPU.

The XIO aperture size range is from 1 to 256 Megabytes.

PNX17XX_SER_1
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Other than the PCI module, only the TM5250 CPU can emit requests to the PCI bus,
i.e. none of the other PNX17xx Series modules can do so.

Only the TM5250 CPU and external PCI master can request MMIO reads or writes.

The XIO aperture can only be accessed by the TM5250 CPU.

3. System Principles

PNX17XX_SER_1

3.1

3.2

The system resources module is like any other module composing the PNX17xx
Series system. Like the other modules it has a Module ID MMIO register as well as
powerdown MMIO register.

Module ID

The module ID MMIO register is used to differentiate between the different modules
of the system and different revisions of the same module. For all the modules the
MMIO content is composed of:

* An unigue 16-bit Module ID. This ID is only changed if the functionality of the
Module changes significantly. Module IDs 0 and 1 are reserved.

* An 8-bit revision ID composed of a 4-bit MAJOR_REV ID and a 4-bit
MINOR_REV ID. MAJOR_REV ID is changed upon changing functionality of the
module, while the MINOR_REV ID is changed in case of bug fixing or non
functional fixes like yield improvements.

* An 8-bit value to code the range of recognized MMIO addresses by the module.
This aperture size allows the module to claim one offset region of the MMIO
Aperture. The offset region or local aperture is defined by the following formula,
(N + 1) * 4 Kilobytes, where N is the 8-bit code stored in the module ID register.

This is a read only register. See Section 3.3 for details on the system module ID.

Powerdown bit

Major powerdown saving is achieved by turning off the clock that feeds the module.
The safe procedure to turn off the clock of a module is to write a ‘1’ to the powerdown
bit located in each module of the system before turning off its clock (whenever it is
possible). Similarly when powering the module back up, the clock should be turned
on before the powerdown bit is flipped back to ‘0’. When the powerdown bit is
activated the module will no longer respond to MMIO read or writes other than
transactions targeting the powerdown bit.

Most of the PNX17xx Series modules need two different clocks to operate. The
streaming clock, e.g. the video pixel clock for QVCP, and the MMIO or DCS clock.
Only the streaming clock should be turned off. Therefore, locally some modules may
do extra clock gating on the DCS clock when the powerdown bit is turned on.

For the system module there is no streaming clock to turn off. Details on the MMIO
register layout is available in the next Section 3.3.
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3.3 System Module MMIO registers
Table 2: SYSTEM REGISTERS

Acces
Bit Symbol S Value Description
System Module Registers
Offset 0x06 3FF4 GLB_REG_POWER_DOWN
31 POWER_DOWN R/W 0x0000  Power down register for the module
0: Normal operation of the module. This is the reset value.
1: Module is powered down and the module clock can be
removed. At power down, module responds to all reads with
OXDEADABBA (except for reads of powerdown register). Writes
are answered with DCS ERR signal (except for writes to power
down register).
30:0 Unused - - To ensure software backward compatibility, writes to unused or
reserved bits should be zero and reads must be ignored.
Offset 0x06 3FFC GLB_REG_MOD _ID
31:16 MODULE_ID R 0x0126  Unique 16-hit code.
Module ID 0 and -1 are reserved for future use.
0x0126 indicates a the system register module.
15:12 MAJOR_REV R 0x8 Changed upon functional revision, like new feature added to
previous revision
11:8  MINOR_REV R 0x1 Changed upon bug fix or non functional changes like yield
improvement.
7:0 APERTURE R 0x0 Encoded as: Aperture size = 4K*(bit_value+1).

The bit value is reset to 0 meaning a 4K aperture for the Global
register 1 module according to the formula above.

4. System Endian Mode

PNX17xx Series supports both big-endian and little-endian modes, allowing it to run
either little-endian or big-endian software, as required by a particular application or
system.

The operating endian mode of the PNX17xx Series system is defined in one unique
location and it is observed by all the modules in the system.

Section 4.1 presents the layout of the system endian mode MMIO register.

PNX17XX_SER_1 © Koninklijke Philips Electronics N.V. 2006. All rights reserved.
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4.1 System Endian Mode MMIO registers
Table 3: SYSTEM REGISTERS

Acces
Bit Symbol S Value Description
System Endian Mode Registers
Offset 0x06 3014 SYS _ENDIANMODE
31:1  Unused - - To ensure software backward compatibility, writes to unused or
reserved bits should be zero and reads must be ignored.
0 BIG_ENDIAN R/W 0 System endian mode.

‘0": little endian.
‘1’: big endian.

5. System Semaphores

PNX17xx Series has 16 simple Multi-Processor (MP) semaphore-assist devices.
They are built out of 32-bit registers, accessible through MMIO by either the local
TM5250 CPU or by any other CPU located on the PCI bus through the aperture made
available on the PCI module.

The semaphores operation is as follows: each master in the system constructs a
personal nonzero 12-bit ID (Section 5.2). To obtain a semaphore, a master is required
to do the following actions:

¢ write the unique ID to one of the 16 semaphores using a 32-bit store. This uses a
32-bit write with the ID in the 12 LSBs

¢ read back the ID. This uses a 32-bit load that returns 0x00000nnn. Then
if (0x00000nnn == ID) {
“perform the short critical section action for which the semaphore was
requested”;
“then write 0x00000000 back to the selected semaphore to release it for the
other tasks”
} else {"try again later, or loop back to write"}

5.1 Semaphore Specification

Each of the 16 semaphores behavior is defined by the following pseudo-code:
if (cur_content == 0) {
new_content = write_value;
} else {if (write_value == 0) new_content = 0;}
[* ELSE NO ACTION! */

Layout and offset address of the 16 semaphores is available in Section 5.5.

5.2 Construction of a 12-bit ID

A system based on PNX17xx Series can construct a personal, non-zero 12-bit ID in a
variety of ways:

PNX17XX_SER_1 © Koninklijke Philips Electronics N.V. 2006. All rights reserved.
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* PCI configspace PERSONALITY entry. Each PNX17xx Series receives a 16-bit
PERSONALITY value from the EEPROM during boot. This PERSONALITY
register is located at offset 0x40 in configuration space. In a MP system, some of
the bits of PERSONALITY can be individualized for each CPU involved, giving it
a unique 2-, 3- or 4-bit ID, as needed given the maximum number of CPUs in the
design.

* In the case of a host-assisted PNX17xx Series boot, the PCI BIOS assigns a
unique MMIO_BASE and DRAM_BASE to every PNX17xx Series. In particular,
the 11 MSBs of each MMIO_BASE are unique, since each MMIO aperture is 2
Megabytes in size. These bits can be used as a personality ID. Set bit 11 (MSB)
to '1' to guarantee a non-zero ID value.

The Master Semaphore

Each PNX17xx Series in the system adds a block of 16 semaphores to the mix. The
intended use is to treat one of these block of 16 semaphores as THE master
semaphore block in the system. To determine which semaphore block is master each
TM5250 can use PCI configuration space accesses to determine which other
PNX17xx Seriess are present in the board system. Then, the PNX17xx Series with
the lowest PERSONALITY number, or the lowest MMIO_BASE is chosen as the
PNX17xx Series containing the master semaphores.

Usage Notes

To avoid contention between the different tasks trying to access the different critical
resources of the system or the application, PNX17xx Series offers 16 different
semaphore devices. This allows to use them not only for inter-processor semaphores
but also for processes running on a single PNX17xx Series. However these process
synchronizations within the same processor can use regular memory to memory
transactions to implement primitive synchronization.

As described here, obtaining a semaphore does not guarantee starvation-free access
to critical resources. Claiming of one of the semaphores is purely stochastic. This
works fine as long as a particular semaphore is not overloaded. Despite a large
amount of available semaphores, utmost care should be taken in semaphore access
frequency and duration of the basic critical sections to keep the load conditions
reasonable.
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5.5 Semaphore MMIO Registers
Table 4: Semaphore MMIO Registers

Acces
Bits  Symbol S Value Description
Semaphore Registers
Offset 0x06 3800 SEMAPHOREO
31:12 Unused - - To ensure software backward compatibility, writes to unused or
reserved bits should be zero and reads must be ignored.
11:0 SEMAPHOREO R/W 0 Read action does not change this field.
Writing to this field is accepted only when
* its current content is zero, upon which the semaphore is locked.
* the data to be written is zero, upon which the semaphore is
unlocked.
Offset 0x06 3804 SEMAPHORE1
31:0 SEMAPHOREL1l R/W 0 Same as semaphoreO register.
Offset 0x06 3808 SEMAPHOREZ2
31:.0 SEMAPHOREZ2 R/W 0 Same as semaphore0 register.
Offset 0x06 380C SEMAPHORES3
31:0 SEMAPHORE3 R/W 0 Same as semaphore0 register.
Offset 0x06 3810 SEMAPHORE4
31:0 SEMAPHORE4 R/W 0 Same as semaphore0 register.
Offset 0x06 3814 SEMAPHORES
31:0 SEMAPHORES R/W 0 Same as semaphoreO register.
Offset 0x06 3818 SEMAPHORE6
31:0 SEMAPHOREG6 R/W 0 Same as semaphore0 register.
Offset 0x06 381C SEMAPHORE7
31:0 SEMAPHORE?Y R/W 0 Same as semaphoreO register.
Offset 0x06 3820 SEMAPHORES8
31:.0 SEMAPHORES R/W 0 Same as semaphore0 register.
Offset 0x06 3824 SEMAPHORE9
31:0 SEMAPHORE9 R/W 0 Same as semaphore0 register.
Offset 0x06 3828 SEMAPHORE10
31:0 SEMAPHORE10 R/W 0 Same as semaphore0 register.
Offset 0x06 382C SEMAPHORE11
31:0 SEMAPHORE11 R/W 0 Same as semaphoreO register.
Offset 0x06 3830 SEMAPHORE12
31:0 SEMAPHORE12 R/W 0 Same as semaphoreO register.
Offset 0x06 3834 SEMAPHORE13
31:0 SEMAPHORE13 R/W 0 Same as semaphoreO register.
Offset 0x06 3838 SEMAPHORE14

PNX17XX_SER_1
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Table 4: Semaphore MMIO Registers ...Continued

Bits  Symbol

31:0 SEMAPHORE14

Offset 0x06 383C

Acces

S Value Description

R/W 0 Same as semaphoreO register.
SEMAPHORE15

R/W 0 Same as semaphore0 register.

31:0 SEMAPHOREI15

6. System Related Information for TM5250

6.1

This section contains information on how the internal TM5250 resources like its
interrupt lines or timers have been assigned or used in the PNX17xx Series system.
More specific details on how to program or on the exact behavior of these resources
is found in [1].

Interrupts

A fundamental aspect of PNX17xx Series system is to provide hardware modules (or
hardware accelerators) that relieve the TM5250 CPU for other video/audio
processing. These modules are mainly internal bus DMA masters. Thus once
programmed by the TM5250 they only require limited CPU processing power. For
example the video module only requires the TM5250 to update the pointers to the
next frame 60 times per seconds. An interrupt line is used to signal TM5250 of that
need.

The TM5250 Vectored Interrupt Controller (VIC) provides 64 inputs for interrupt
request lines. The interrupt controller prioritizes and maps the multiple requests from
the several PNX17xx Series modules onto successive interrupt requests to the
TM5250 execution unit.

Table 5 shows the assignment of modules to interrupt source numbers, as well as the
recommended operating mode (edge or level triggered). Note that there are a total of
7 possible external pins to assert interrupt requests. Only PCI_INTA_N is a dedicated
pin for external interrupts. The other pins may be used for other functionality. The first
5 interrupt sources, i.e. source 0 through 4, are asserted by active low signal
conventions, i.e. a zero level or a negative edge asserts a request. The remaining two
external interrupt lines, i.e. source 26 and 27, like all the other regular interrupt lines,
operate with active high signalling conventions.

Table 5: Interrupt Source Assignments

SOURCE NAME

SOURCE INTERRUPT
NUMBER OPERATING MODE SOURCE DESCRIPTION

PCI_INTA_N 0 level External PCI INTA interrupt used by the host CPU. Active
LOW
PCI_GNT_A_N 1 level Direct external interrupt input line, active LOW
PCI_GNT_B N 2 level Direct external interrupt input line, active LOW
PCI_REQ_A_N 3 level Direct external interrupt input line, active LOW
PCI_REQ_B_N 4 level Direct external interrupt input line, active LOW
TIMER1 5 edge General purpose internal TM5250 timer
TIMER2 6 edge General purpose internal TM5250 timer
PNXL7XX_SER_1 © Koninkijke Philips Electronics N.V. 2006. All rights reserved.
Preliminary data sheet Rev. 1 — 17 March 2006 3-12



Philips Semiconductors

PNX17xx Series

Volume 1 of 1

Table 5: Interrupt Source Assignments

Chapter 3: System On Chip Resources

SOURCE NAME
TIMER3
TIMER4
TIMERS
TIMERG6
TIMER7Y
SYSTIMER
SPDI
SPDO
ETHERNET
12C

TMDBG
FGPI
FGPO
Reserved
MBS

DE

VLD
DVD-CSS
GPIO[10]
GPIO[11]
VIP

QVCP

Al

AO
GPIO_INTO
GPIO_INT1
GPIO_INT2
GPIO_INT3
GPIO_INT4
PCI
PCI_GPPM
PCI_GPXIO
PCI_DMA
CLOCK
WATCHDOG
Reserved
HOSTCOM

PNX17XX_SER_1

SOURCE
NUMBER

7

8

9

10
11
12
13
14
15
16
17
18
19

20...

22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42

43...

48

21

47

INTERRUPT

OPERATING MODE SOURCE DESCRIPTION

edge
edge
level
level
leve
level
level
leve
level
level
leve
level
level
n/a
level
level
leve
level
level
leve
level
level
leve
level
level
leve
level
level
leve
level
level
leve
level
level
leve
n/a

edge

General purpose internal TM5250 timer
General purpose internal TM5250 timer
General purpose internal TM5250 timer
General purpose internal TM5250 timer
General purpose internal TM5250 timer
General purpose internal TM5250 timer
S/PDIF Input

S/PDIF Output

Ethernet MAC 10/100

1°C interface

JTAG interface

Fast Generic Parallel Input interface

Fast Generic Parallel Output interface
Reserved for future devices

Memory Base Scaler

2D Drawing Engine

Variable Length Decoder

DVD Descrambler

Direct external interrupt input line, active HIGH
Direct external interrupt input line, active HIGH
Video Input Processor

Quality Video Composition Processor

Audio Input

Audio Output

General Purpose I/O interrupt line 0, FIFO 0
General Purpose I/O interrupt line 1, FIFO 1
General Purpose I/O interrupt line 2, FIFO 2
General Purpose I/O interrupt line 3, FIFO 3
General Purpose I/O interrupt line 4, TSU Units
Peripheral Component Interconnect error monitoring
PCI single data phase transfer completed

PCI XIO transaction completed

PCI DMA transaction completed

Clock generation

On-chip Watchdog timer

Reserved for future devices

(software) Host Communication
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Table 5: Interrupt Source Assignments

SOURCE NAME

SOURCE INTERRUPT
NUMBER OPERATING MODE SOURCE DESCRIPTION

APPLICATION 49 edge (software) Application
DEBUGGER 50 edge (software) Debugger
RTOS 51 edge (software) Real Time Operating System
Reserved 52...59 n/a Reserved for future devices
DCS 60 level Internal DCS bus
MMI 61 level Main Memory Interface, i.e. the DRAM controller
Reserved 62...63 n/a Reserved for future devices
6.2 Timers

The TM5250 CPU contains eight programmable timer/counters, all with the same
function. The first seven (TIMER1, ..., TIMER7) are intended for general use. The
eight timer/counter (SYSTIMER) is reserved for use by the system software and
should not be used by applications.

Each timer/counter can be set to count one of the event types specified in Table 6.
Note that source 3 to 6 are special TM5250 events used for program debug support
as well as cache performance monitoring. Full description can be found in [1]. For all
the other source signals, like the VDO_CLK1 pin, positive-going edges on the signal
are counted. Each timer increments its value until the programmed count is reached.
On the clock cycle when the timer reaches its programmed count value, an interrupt
is generated.

The timer interrupt source mode should be set as edge-sensitive as presented in
Table 5. No software interrupt acknowledge to the timer device is necessary.

Table 6: TM5250 Timer Source Selection

SOURCE NAME SOURCE NUMBER SOURCE DESCRIPTION

TM5250 CLOCK 0 The CPU clock

PRESCALE 1 Pre-scaled CPU clock

Reserved 2 Reserved for future devices

DATABREAK 3 Data breakpoints

INSTBREAK 4 Instruction breakpoints

CACHEL1 5 Cache event 1

CACHE2 6 Cache event 2

CACHE3 7 Cache event 3

CACHE4 8 Cache event 4

VDI_CLK1 9 VIP clock pin

VDO_CLK1 10 QVCP clock pin

Al_WS 11 Al Word Strobe pin

AO_WS 12 AO Word Strobe pin
PNXL7XX_SER_1 © Koninkijke Philips Electronics N.V. 2006. All rights reserved.
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Table 6: TM5250 Timer Source Selection

SOURCE NAME SOURCE NUMBER SOURCE DESCRIPTION
GPIO_TIMERO 13 GPIO pin selection 0
GPIO_TIMER1 14 GPIO pin selection 1
REFERENCE_CLOCK 15 The 27 MHz input crystal clock

6.3 System Parameters for TM5250

Few more control parameters are available to tune the use of TM5250 and PNX17xx
Series. The MMIO register layout and offsets are described in Section 6.3.1.

* The CPU apertures (DRAM and APERT1 described in Section 2.2) can be
modified by the TM5250 itself, if the TM32_APERT_MODIFIABLE bit is setto ‘1’.
In host mode the host CPU can decide to prevent TM5250 to go out of its allowed
apertures by flipping to ‘0’ the bit TM32_APERT_MODIFIABLE.

* The TM32_LS_DBLLINE parameter may influence the overall performance of the
TM5250. This parameter is related to the cache line sizes and the optimal L2
Dcache burst than can be obtained. The default value favors the L1 to L2
bandwidth usage and improves slightly, in most cases, the TM5250 processing
power. However some applications may require a shorter memory burst to reduce
the bandwidth usage or to avoid some pathological cache trashing cases.
TM32_LS DBLLINE can then be flipped to ‘0’. There is no available formula to
know if a particular application benefits from one setting or the other.
Experimentation on the final application is recommended to determine the
optimal settings. Note however that compared to the PNX15xx Series, TM5250
includes dedicated data prefetching hardware that significantly reduces data
cache stalls [1].

* tm_5250 noal_allowed is connected to ‘1’ which always allows unaligned loads

[1].

* tm_5250 debug_not_allowed is always connected to ‘0’ which makes all TM5250
MMIO registers visible from the HOST processor (if any).

* |t is possible for a host CPU to shutdown entirely the high speed clock of the
TM5250. The safe procedure consists in first requesting the TM5250 to prepare
itself for major powerdown mode. The host CPU needs first to alert the software
running on the TM5250 that a powerdown sequence is coming. The TM5250
software acknowledges that it is ready. Then the host CPU toggles the
TM32_PWRDWN_REQ bit to inform the TM5250 module that a full powerdown
mode is requested. The TM5250 hardware state machine replies by asserting the
TM32_PWRDWN_ACK bit. From this point TM5250 will not answer to any
request and its high speed CPU clock can be turned off by the CPU host. The
wake-up sequence starts by turning back on the high speed CPU clock and then
flip to ‘0’ the TM32_PWRDWN_REQ bit.

Remark: It is not recommended to have the TM5250 to flip itself to ‘1’ the
TM32_PWRDWN_REQ bit.

PNX17XX_SER_1 © Koninklijke Philips Electronics N.V. 2006. All rights reserved.

Preliminary data sheet Rev. 1 — 17 March 2006 3-15



Philips Semiconductors

PNX17xx Series

Volume 1 of 1

Chapter 3: System On Chip Resources

6.3.1 TM5250 System Parameters MMIO Registers

Table 7: TM5250 System Parameters MMIO Registers

Acces

Bit Symbol s Value

System Module Registers
Offset 0x06 3700 TM32_CONTROL
31:4  Unused - -

3 TM32_APERT_MODIFI R/W 0Ox1
ABLE

2 TM32_LS_DBLLINE R/W 0ox1

1 Unused - -

0 TM32_PWRDWN_REQ R/W 0x0

Offset 0x06 3704 TM32_STATUS

31:1 Unused - -

0 TM32_PWRDWN_ACK R 0x0

Description

To ensure software backward compatibility, writes to unused or
reserved bits should be zero and reads must be ignored.

TM5250 Aperture Modifiable.
This bit is usually written once at boot time.
The value of this bit can only be altered once.

 0: Disables writes by the TM5250 to the MMIO registers
TM32_DRAM_HI, TM32_DRAM_LO, TM32_APERT_HI and
TM32_APERT_LO.

 1: Enables writes by the TM5250 to the MMIO registers
TM32_DRAM_HI, TM32_DRAM_LO, TM32_APERT_HI and
TM32_APERT_LO.

TM5250 Load/Store Unit (i.e. Data Cache) Double Line Fill enable
» 0: Do not enable Double Line fills for the Load/Store Unit
» 1: Enable Double Line fills for the Load/Store Unit

To ensure software backward compatibility, writes to unused or
reserved bits should be zero and reads must be ignored.

TM5250 full powerdown request
Upon writes:

* 1->0: Request a TM5250 Power Up

¢ 0->1: Request a TM5250 Power Down
Upon reads

* Undefined

To ensure software backward compatibility, writes to unused or
reserved bits should be zero and reads must be ignored.

0: TM5250 is in full power mode.
1: TM5250 is in full powerdown mode.

7. Video Input and Output Routers

PNX17xx Series provides two groups of high speed pins to stream data or video in
and out. The input group of pins is prefixed by VDI, Video Data Input. The output
group is prefixed by VDO, Video Data Output. Each group is shared between two
modules. On the input side, VIP and FGPI get their pin allocation through the input
router. On the output side QVCP and FGPO get their pin assignment through the
output router. The input router is controlled by VDI_MODE. The output router is
controlled by the VDO_MODE.

Section 7.1 details the VDI and VDO pin assignment based on the content of the
VDI_MODE and VDO_MODE MMIO registers. Section 9.1 and Section 9.2 on
page 2-19 give an overview of the different modes.

PNX17XX_SER_1
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7.1 MMIO Registers for the Input/Output Video/Data Router
In the following tables
* The X associated with a bit value means ‘do not care’.

¢ (clk_vip FF) means the data is registered by the clock assigned to VIP before
presenting the signals to the VIP module.

* (clk_fgpi FF) means the data is registered by the clock assigned to FGPI before
presenting the signals to the FGPI module.
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Acces
Bit Symbol s Value
Input and Output Control Registers
Offset 0x06 3000 VDI_MODE
31:8  Unused - -
7 VDI_MODE_7 R/W 0

6:5 Unused - -

Description

To ensure software backward compatibility, writes to unused or
reserved bits should be zero and reads must be ignored.

This bit should be set to ‘1’ only when FGPI is set to work in 8-bit
mode.

This bit controls dedicated hardware located in the input router that
allows to use the FGPI module as a second module to capture a
656 video source. However in this mode there is no on-the-fly video
image processing possible and the YUV data is linearly stored in
memory (VIP uses YUV planes). The dedicated hardware allows to
generate fgpi_start and fgpi_stop signals that directs FGPI to store
each field of the in-coming 656 video stream into a separate buffer.
The description bellow explains the behavior of the state machine
for that dedicated pattern matching hardware.

0: Disable pattern matching state machine for FGPI start/stop
signals.

1: Enable pattern matching state machine for FGPI start/stop
signals.

When first enabled, the pattern matching state machine is in its
“INIT” state and begins comparing fgpi_data[7:0] for the pattern
OxFF, 0x00, 0x00, and OXEC on each fgpi clock. Once this pattern is
detected, it enters the “MAIN” state.

Below are listed the patterns for fgpi_start and fgpi_stop signal
assertion/de-assertion when in the MAIN state. The fgpi_start
signal asserts for one fgpi clock when the fourth byte of the pattern
is matched. The fgpi_start signal de-asserts on the next fgpi clock
and remains de-asserted until one of the patterns is detected. The
fgpi_stop asserts when the assertion pattern is detected and
remains asserted until the de-assertion pattern is detected. The
pattern matching state machine returns to the “INIT” state when
VDI_MODE]7] = 0 or the FGPI block is reset with a Hardware or
Software reset.

fgpi_start = 1 when fgpi_data[7:0] =0xFF, 0x00, 0x00, 0x9D or

OxFF, 0x00, 0x00, OxDA or
0OxFF, 0x00, 0x00, OxF1 or
OxFF, 0x00, 0x00, OxB6
else fgpi_start = 0.

fgpi_stop = 1 when fgpi_data[7:0] =0xFF, 0x00, 0x00, OxF1
fgpi_stop = 0 when fgpi_data[7:0] =0xFF, 0x00, 0x00, 0xB6

To ensure software backward compatibility, writes to unused or
reserved bits should be zero and reads must be ignored.
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Acces
Bit Symbol S Value Description
4:3 VDI_MODE[4:3] R/W 0 VDI-to-VIP mapping
2 VDI_MODE[2] is unused - - XX000: 8- or 10-bit ITU 656, 8- or 10-bit raw data
1:0 VDI_MODE[1:0] Riw 0 VDI_V1-> (clk_vip FF)-> vip_dv_valid
VDI_D[29:20] -> (clk_vip FF)-> vip_dv_data[9:0]
“0"-> vip_dv_d_data[9:0]
Reserved-> (clk_vip FF)-> vip_vrefhd
Reserved-> (clk_vip FF)-> vip_hrefhd
“0"-> vip_frefhd
In 8-bit ITU 656 mode the YUV[7:0] maps to vip_dv_data[9:2],
therefore it maps to VDI_D[29:22]. Similarly in 8-bit raw data mode
VDI_D[29:22] contains the 8-bit data.
Note: H/V sync can only be used when VIP is operated in 8-bit VMI
mode. In that mode the H/V syncs must be connected to VDI_D[20]
and VDI_D[21] respectively.
XX001: 20-bit ITU 656 like for HD
VDI_V1-> (clk_vip FF)-> vip_dv_valid
VDI_D[19:10] -> (clk_vip FF)-> vip_dv_data[9:0]
VDI_D[29:20] -> (clk_vip FF)-> vip_dv_d_data[9:0]
VDI_D[30]-> (clk_vip FF)-> vip_vrefhd
VDI_D[31]-> (clk_vip FF)-> vip_hrefhd
VDI_D[9]-> (clk_vip FF)-> vip_frefhd
HD can be 10- or 8-bit YUV data. In 8-bit mode VDI_D[19:12]
contains the UV data. VDI_D[29:22] is expecting the 8-bit Y data. In
10-bit mode VDI_D[19:10] contains the UV bus. VDI_D[29:20] is
expecting the 10-bit Y data.
XX010: 8-bit ITU 656 or 8-bit raw data
VDI_V1-> (clk_vip FF)-> vip_dv_valid
VDI_D[31:24] -> (clk_vip FF)-> vip_dv_data[9:2]
“0"-> vip_dv_data[1:0]
“0"-> vip_dv_d_data[9:0]
“0"-> vip_vrefhd
“0"-> vip_hrefhd
“0"-> vip_frefhd
XX011: N/A
VDI_V1-> (clk_vip FF)-> vip_dv_valid
“0"-> vip_dv_data[9:0]
“0"-> vip_dv_d_data[9:0]
“0"-> vip_vrefhd
“0"-> vip_hrefhd
“0"-> vip_frefhd
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Acces
Bit Symbol S Value Description
4:3 VDI_MODE[4:3] R/W 0 VDI-to-FGPI mapping
2 VDI_MODE[2] is unused - , - up to 20-bit data capture
1:0 VDI_MODE([1:0] R/W 0 XX000:
VDI_V2 -> (clk_fgpi FF) -> fgpi_d_valid
VDI_D[15:0] -> (clk_fgpi FF) -> fgpi_data[15:0]
VDI_D[32] ->(clk_fgpi FF) -> fgpi_start (*)
VDI_D[33] -> (clk_fgpi FF) -> fgpi_stop (*)
00000:
“0"-> fgpi_data[31:20]
VDI_D[19:16] -> (clk_fgpi FF) -> fpgi_data[19:16]
01000:
“1"-> fgpi_data[31:20]
VDI_D[19:16] -> (clk_fgpi FF) -> fpgi_data[19:16]
10000:
VDI_D[19] -> (clk_fgpi FF)-> fgpi_data[31:20]
VDI_D[19:16] -> (clk_fgpi FF)-> fpgi_data[19:16]
11000:
VDI_D[15] -> (clk_fgpi FF) -> fpgi_data[31:16]
(*) For VDI_MODE[7] = 0. When VDI_MODE[7] = 1, fgpi_start and
fgpi_stop are controlled by a simple pattern matching state
machine.
4:3 VDI_MODE[4:3] R/W 0 VDI-to-FGPI mapping (continued)
2 0 VD|—M8DE[Z](')S unused - , 0 up to 9-bit data capture
1: VDI_MODE([1:0] R/W XXO001:
VDI_V2 -> (clk_fgpi FF) -> fgpi_d_valid
VDI_D[7:0] -> (clk_fgpi FF) -> fgpi_data[7:0]
VDI_D[32] -> (clk_fgpi FF) -> fgpi_start (*)
VDI_D[33] -> (clk_fgpi FF) -> fgpi_stop (*)
00001:
“0"-> fgpi_data[31:9]
VDI_D[8] -> (clk_fgpi FF) -> fpgi_data[8]
01001:
“1"-> fgpi_data[31:9]
VDI_D[8] -> (clk_fgpi FF) -> fpgi_data[8]
10001:
VDI_D[8] -> (clk_fgpi FF) -> fgpi_data[31:9]
VDI_D[8] -> (clk_fgpi FF) -> fpgi_data[8]
11001:
VDI_D[7] -> (clk_fgpi FF) -> fpgi_data[31:8]
(*) For VDI_MODE([7] = 0. When VDI_MODE[7] = 1, fgpi_start and
fgpi_stop are controlled by a simple pattern matching state
machine.
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Acces
Bit Symbol S Value Description
VDI-to-FGPI mapping (continued)
up to 24-bit data capture
XX010:
VDI_V2 -> (clk_fgpi FF) -> fgpi_d_valid
VDI_D[23:0] -> (clk_fgpi FF) -> fgpi_data[23:0]
VDI_D[32] ->(clk_fgpi FF) -> fgpi_start (*)
VDI_D[33] -> (clk_fgpi FF) -> fgpi_stop (*)
00010:
“0” -> fgpi_data[31:24]
01010:
“1” -> fgpi_data[31:24]
10010:
VDI_D[23] -> (clk_fgpi FF) -> fgpi_data[31:24]
11010:
“0” -> fgpi_data[31:24]
(*) For VDI_MODE([7] = 0. When VDI_MODE([7] = 1, fgpi_start and
fgpi_stop are controlled by a simple pattern matching state
machine.
VDI-to-FGPI mapping (continued)
up to 32-bit data capture
XX011:
VDI_V2 -> (clk_fgpi FF) -> fgpi_d_valid
VDI_D[31:0] -> (clk_fgpi FF) -> fgpi_data[31:0]
VDI_D[32] -> (clk_fgpi FF) -> fgpi_start (*)
VDI_D[33] -> (clk_fgpi FF) -> fgpi_stop (*)
(*) For VDI_MODE([7] = 0. When VDI_MODE[7] = 1, fgpi_start and
fgpi_stop are controlled by a simple pattern matching state
machine.
Offset 0x06 3004 VDO_MODE
31:8 Unused - - To ensure software backward compatibility, writes to unused or
reserved bits should be zero and reads must be ignored.
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Acces
Bit Symbol S Value
7 VDO_MODE R/W 0
6 VDO_MODE R/W 0

Description

If setto ‘1’ and VDO_MODE[2:0] set to 0, then in addition to the
QVCP to the TFT interface mapping the FGPO 8-bit LSBs map as
follows:

VDO_D34 -> (clk_fgpo FF) -> fgpo_data[7]
FGPO_BUF_SYNC -> (clk_fgpo FF) -> fgpo_data[6]
FGPO_REC_SYNC -> (clk_fgpo FF) -> fgpo_data[5]

VDO_D33 -> (clk_fgpo FF) -> fgpo_data[4]
VDO_D32 -> (clk_fgpo FF) -> fgpo_data[3]
VDO_D[2:0] -> (clk_fgpo FF) -> fgpo_data[2:0]

This mode allows to have, for example, a ITU-656 video stream
coming out of FGPO while the QVCP drives a 24-bit TFT LCD
panel.

If setto ‘1’ and VDO_MODE[2:0] set to 4, then in addition to the
regular QVCP mapping the FGPO 8-bit LSBs map as follows:

VDO_D34 -> (clk_fgpo FF) -> fgpo_data[7]
FGPO_BUF_SYNC -> (clk_fgpo FF) -> fgpo_data[6]
FGPO_REC_SYNC -> (clk_fgpo FF) -> fgpo_data[5]

VDO_D[4:0] -> (clk_fgpo FF) -> fgpo_data[4:0]

This mode allows to have, for example, a ITU-656 video stream
coming out of FGPO while the QVCP drives a 24-bit RGB panel or a
dual clock edge 12-bit HD interface (if VDO_MODE[6] is set to ‘1’).
‘0": No action

‘1": When VDO_MODE[2:0] = 100, i.e. digital 24-bit YUV or RGB
video:

QVCP_DATA[15:12,9:2] > VDO_D[16:5] when VDO_CLK1=1
QVCP_DATA[29:22,19:16] ->VDO_D[16:5] when VDO_CLK1=0
i.e. G[3:0], B[7:0] ->VDO_D[16:5] when VDO_CLK1=1
i.e. R[7:0], G[7:4] ->VDO_D[16:5] when VDO_CLK1=0
i.e. U[3:0], V[7:0] ->VDO_D[16:5] when VDO_CLK1=1
i.e. Y[7:0], U[7:4] ->VDO_D[16:5] when VDO_CLK1=0

All the other VDO pins are mapped as described below for
VDO_MODE[2:0] = 100.

This mode is typically used to interface with Video Encoders like the
Philips SAA7104 that require the video data to be presented on both
edges of the pixel clock. This mode allows to transfer the 24-bit data
over a 12-bit interface, VDO_D[16:5].

Note: The YUV mode does not match the SAA7104 expected
inputs. Use the RGB mode instead.

Note: This mode requires a 50/50 duty cycle clock. This can be
achieved by programming the QVCP PLL at twice the speed and
divide it by 2 by setting the P divider to 1, or use a times 4 or 8 as
described in Section PLL Settings page 5-9.
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Acces
Bit Symbol S

5 VDO_MODE

Value
R/W 0

4:3 Unused - -

2:0 VDO_MODE R/W 0

Description

‘0”: No action

‘1: When VDO_MODE[2:0] = 010, i.e. digital 16-bit YUV video:
QVCP_DATA[19:12] ->VDO_D[20:13] when VDO_CLK1=1

QVCP_DATA[9:2]

i.e. UV[7:0]
i.e. Y[7:0]

->VDO_D[20:13] when VDO_CLK1=0

->VDO_D[20:13] when VDO_CLK1=1
->VDO_D[20:13] when VDO_CLK1=0

All the other VDO pins are mapped as described below for
VDO_MODE[2:0] = 010.

This mode is typically used to interface with Video Encoders like the
Philips SAA7104 that require the video data to be presented on both
edges of the pixel clock. This mode allows to transfer the 16-bit data
over an 8-bit interface, VDO_D[20:13].

Note: This mode requires a 50/50 duty cycle clock. This can be
achieved by programming the QVCP PLL at twice the speed and
divide it by 2 by setting the P divider to 1, or use a times 4 or 8 as
described in Section PLL Settings page 5-9.

To ensure software backward compatibility, writes to unused or
reserved bits should be zero and reads must be ignored.

TFT/QVCP mapping to VDO interface
000*: TFT LCD controller with 24- or 18-bit digital RGB/YUV

video

TFT_DATA[23:0] ->VDO_D[28:5]
TFT_VSYNC ->VDO_D[29]
TFT_HSYNC ->VDO_D[30]
TFT_DE ->VDO_DJ[31]
TFT_VDDON ->VDO_D[4]
TFT_BKLTON ->VDO_DJ[3]
TFT_CLK ->VDO_CLK1
In 18-bit mode

VDO_D[28:23]
VDO_D[20:15]
VDO_D[12:7]

In 24-bit mode
VDO_D[28:21]
VDO_D[20:13]
VDO_D[12:5]

-> R[5:0] or Y[5:0]
-> G[5:0] or U[5:0]
-> B[5:0] or V[5:0]

-> R[7:0] or Y[5:0]
-> G[7:0] or U[5:0]
-> B[7:0] or V[5:0]

001*: Digital ITU 656 YUV 8-/10-bit

QVCP_DATA[9:0]

->VDO_DJ[28:19]

QVCP_VSYNC  ->VDO_D[29]
QVCP_HSYNC  ->VDO_DI[30]
QVCP_AUX1 ->VDO_DJ[31]
QVCP_CLK ->VDO_CLK1

In 8-bit mode YUV[7:0] is mapped to VDO_D[28:21].

QVCP_AUX1 can be programmed to output, a CBLANK signal, a
Field indicator or a video/graphics detector.

PNX17XX_SER_1
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Acces
Bit Symbol S Value Description
010*: Digital 16-bit YUV video
QVCP_DATA[19:12,9:2] ->VDO_D[28:13]
QVCP_VSYNC ->VDO_D[29]
QVCP_HSYNC ->VDO_D[30]
QVCP_AUX1 ->VDO_D[31]
QVCP_CLK ->VDO_CLK1
Y[7:0] is mapped to VDO_D[20:13]. UV[7:0] is mapped to
VDO_D|[28:21].
QVCP_AUX1 can be programmed to output, a CBLANK signal, a
Field indicator or a video/graphics detector.
011*: Digital 20-bit YUV video
QVCP_DATA[19:10,9:0] ->VDO_D[28:9]
QVCP_VSYNC ->VDO_D[29]
QVCP_HSYNC ->VDO_D[30]
QVCP_AUX1 ->VDO_D[31]
QVCP_CLK ->VDO_CLK1
Y[9:0] is mapped to VDO_D[18:9]. UV[9:0] is mapped to
VDO_D[28:19].
QVCP_AUX1 can be programmed to output, a CBLANK signal, a
Field indicator or a video/graphics detector.
100*: Digital 24-bit YUV or RGB video
QVCP_DATA[29:22,19:12,9:2] ->VDO_DJ[28:5]
QVCP_VSYNC ->VDO_DJ[29]
QVCP_HSYNC ->VDO_D[30]
QVCP_AUX1 ->VDO_D[31]
QVCP_CLK ->VDO_CLK1
In 24-bit mode
VDO_D[28:21] -> R[7:0] or Y[7:0]
VDO_D[20:13] -> G[7:0] or U[7:0]
VDO_D[12:5] -> B[7:0] or V[7:0]
In 18-bit mode
VDO_D[28:23] -> R[5:0] or Y[5:0]
VDO_D[20:15] -> G[5:0] or U[5:0]
VDO_D[12:7] -> B[5:0] or V[5:0]
QVCP_AUX1 can be programmed to output, a CBLANK signal, a
Field indicator or a video/graphics detector.
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Acces
Bit Symbol S Value Description
101*: Digital 30-bit YUV or RGB video
QVCP_DATA[29:0] ->VDO_D[32,28:0]
QVCP_VSYNC ->VDO_D[29]
QVCP_HSYNC ->VDO_D[30]
QVCP_AUX1 ->VDO_D[31]
QVCP_CLK ->VDO_CLK1
In 30-bit mode
VDO_D[32,28:20] -> R[9:0] or Y[9:0]
VDO_D[19:10] -> G[9:0] or U[9:0]
VDO_D[9:0] -> B[9:0] or V[9:0]
In 24-bit mode
VDO_D[32,28:22] -> R[7:0] or Y[7:0]
VDO_D[19:12] -> G[7:0] or U[7:0]
VDO_D[9:2] -> B[7:0] or V[7:0]
In 18-bit mode
VDO_DJ[32,28:24] -> R[5:0] or Y[5:0]
VDO_D[19:14] -> G[5:0] or U[5:0]
VDO_D[9:4] -> B[5:0] or V[5:0]
QVCP_AUX1 can be programmed to output, a CBLANK signal, a
Field indicator or a video/graphics detector.
110*: Digital ITU 656 YUV 8-bit
QVCP_DATA[9:2] ->VDO_D[31:24]
QVCP_CLK ->VDO_CLK1
111*:
No TFT/QVCP-to-VDO mapping.
2.0 VDO_MODE R/W 0 FGPO mapping to VDO interface

000* and VDO_MODE[7] = ‘1;

FGPO_DATA[2:0]
FGPO_DATA[3]
FGPO_DATA[4]
FGPO_DATA[5]
FGPO_DATA[6]
FGPO_DATA[7]
FGPO_CLK

> VDO_D[2:0]
->VDO_DI[32]
->VDO_DI[33]
> FGPO_REC_SYNC
> FGPO_BUF_SYNC
> VDO_DI[34]
->VDO_CLK2

000* and VDO_MODE[7] = ‘0":

FGPO_DATA[2:0]

FGPO_START/REC_START
FGPO_STOP/BUF_START

FGPO_CLK

001*:
FGPO_DATA[18:0]

FGPO_START/REC_START
FGPO_STOP/BUF_START

FGPO_CLK

010*:
FGPO_DATA[12:0]

FGPO_START/REC_START
FGPO_STOP/BUF_START

FGPO_CLK

->VDO_D[2:0]
->VDO_D[32]
->VDO_D[33]

->VDO_CLK2

->VDO_D[18:0]
->VDO_D[32]
->VDO_D[33]

->VDO_CLK2

->VDO_D[12:0]
->VDO_D[32]
->VDO_D[33]

->VDO_CLK2

PNX17XX_SER_1

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

Preliminary data sheet

Rev. 1 — 17 March 2006

3-25



Philips Semiconductors

PNX17xx Series

Volume 1 of 1

Chapter 3: System On Chip Resources

Table 8: Global Registers ...Continued
Acces
Bit Symbol S Value Description
011*

FGPO_DATA[8:0] ->VDO_DI[8:0]
FGPO_START/REC_START ->VDO_D[32]

FGPO_STOP/BUF_START ->VDO_D[33]
FGPO_CLK ->VDO_CLK?2
100*:

FGPO_DATA[4:0] ->VDO_DI[4:0]

FGPO_START/REC_START ->VDO_D[32]

FGPO_STOP/BUF_START ->VDO_DJ[33]
FGPO_CLK ->VDO_CLK2
101*:

No FGPO-to-VDO mapping.

110*:

FGPO_DATA[23:0] ->VDO_D[23:0]

FGPO_START/REC_START ->VDO_D[32]

FGPO_STOP/BUF_START ->VDO_D[33]
FGPO_CLK ->VDO_CLK2
111*%:

FGPO_DATA[31:0] ->VDO_DI[31:0]

FGPO_START/REC_START ->VDO_D[32]
FGPO_STOP/BUF_START ->VDO_D[33]
FGPO_CLK ->VDO_CLK2

[8-1] Note: *When the LCD IF is enabled, VDO_MODE[2:0] is forced to “000".

8. Miscellaneous

PNX17XX_SER_1

Several other system MMIO registers are described in the following paragraphs and

detailed in the next Section 8.1:

¢ By default PCI_INTA_N is an input/output pin used in open drain mode for the
PCI bus. When a host CPU wants to assert an interrupt to the TM5250 it asserts
the PCI_INTA_N low. Similarly if TM5250 wants to notify a host CPU of an
interrupt it can assert low the PCI_INTA N pin by programming the PCI_INTA
MMIO register.

* The 8 SCRATCH MMIO registers are mainly used for debug purpose. Since they
are not reset by the external POR_IN_N or RESET_IN_N signals they can be
used for post-mortem system crash to retain some critical or debug values.

* Event timestamping for the SPDI interface comes with a diversity of
requirements. To keep PNX17xx Series as a programmable system, a system
multiplexer is implemented to select which event or signal to timestamp. The
multiplexer is controlled by the SPDI_MUX_SEL MMIO register. The different
selectable signals coming from the SPDI module are displayed in Section 8.1.

* The SPARE_CTRL MMIO register is reserved for future usage.
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8.1 Miscellaneous System MMIO registers

Bit Symbol
System Registers
Offset 0x06 3050
31:2 Unused

1 PCI_INTA
0 PCI_INTA_OE
Offset 0x06 3500

31:0 SCRATCHO

Offset 0x06 3504
31:0 SCRATCH1

Offset 0x06 3508
31:0 SCRATCH2

Offset 0x06 350C
31:0 SCRATCH3

Offset 0x06 3510
31:0 < SCRATCH4

Offset 0x06 3514
31:.0 SCRATCH5

Offset 0x06 3518
31:0 < SCRATCH6

Offset 0x06 351C
31:0 SCRATCH7

Acces
S

PCI_INTA

w

R/W

SCRATCHO
R/W

SCRATCH1
R/W

SCRATCHZ2
R/W

SCRATCHS3
R/W

SCRATCH4
R/W

SCRATCHS5
R/W

SCRATCHG6
R/W

SCRATCH7
R/W

Value

Ox1

0x0

Description

To ensure software backward compatibility, writes to unused or
reserved bits should be zero and reads must be ignored.

Writes PCI_INTA_N pin value if PCI_INTA_OE is enabled
0: PCI_INTA_N is 0 (asserted)
1: PCI_INTA_Nis 1 (de-asserted)
To read the PCI_INTA_N pin value use IPENDING MMIO register.

Enable of PCI_INTA_N output
0: Disable PCI_INTA_N output
1: Enable PCI_INTA_N output

Note: In order to operate the PCI_INTA_N pin as an open drain pin
as required by the PCI specification, the software must enable the
output only when driving a ‘0, i.e. asserting an interrupt.

Note: In order to avoid a race condition between the data and the

enable or glitches on the PCI_INTA_N pin, the enable should only
be changed once the data is stable.

32-bit writable and readable register. Not cleared at reset for debug
purposes.

32-bit writable and readable register. Not cleared at reset for debug
purposes.

32-bit writable and readable register. Not cleared at reset for debug
purposes.

32-bit writable and readable register. Not cleared at reset for debug
purposes.

32-bit writable and readable register. Not cleared at reset for debug
purposes.

32-bit writable and readable register. Not cleared at reset for debug
purposes.

32-bit writable and readable register. Not cleared at reset for debug
purposes.

32-bit writable and readable register. Not cleared at reset for debug
purposes.
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...Continued

Acces
Bit Symbol S

Offset 0x06 3600 SPDI_ MUX_SEL
31:4 Unused - -

Value

3:0 SPDI_MUX_SEL R/W 0x0

Offset 0x06 360C
31:8

SPARE_CTRL

Unused - -

7:0 SPARE_CTRL R/W -

Description

To ensure software backward compatibility, writes to unused or
reserved bits should be zero and reads must be ignored.

SPDIF IN timestamping,

The specific events that may be timestamped are
0000: WS - Word strobe
0001: SWS - Last sub-frame
0010: SPDI_STATUSIO] - Buffer 1 full.
0011: SPDI_STATUSI1] - Buffer 2 full.
0100: SPDI_STATUS[2] - Buffer 1 active.
0101: SPDI_STATUSJ3] - Bandwidth Error.
0110: SPDI_STATUSI4] - Parity Error.
0111: SPDI_STATUS[5] - Validity Error.
1000: SPDI_STATUS[6] - User/Channel bits available.
1001: SPDI_STATUS[7] - unlock active.
1010-1111: WS - Word strobe

To ensure software backward compatibility, writes to unused or
reserved bits should be zero and reads must be ignored.

Spare control register.
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9. System Registers Map Summary

Table 10: System Registers Map Summary

Offset

0x06_3000
0x06_3004
0x06_3014
0x06_3050
0x06_3200
0x06_3204
0x06_3208

0x06_3500
0x06_3504
0x06_3508
0x06_350C
0x06_3510
0x06_3514
0x06_3518
0x06_351C
0x06_3600
0x06_360C
0x06_3700
0x06_3704
0x06_3800
0x06_3804
0x06_3808
0x06_380C
0x06_3810
0x06_3814
0x06_3818
0x06_381C
0x06_3820
0x06_3824
0x06_3828
0x06_382C
0x06_3830
0x06_3834
0x06_3838

PNX17XX_SER_1

Name
VDI _MODE
VDO_MODE

SYS_ENDIANESS

PCI_INTA
DCS_DRAM_LO
DCS_DRAM_H

APERTURE_WE

SCRATCHO
SCRATCH1
SCRATCH2
SCRATCH3
SCRATCH4
SCRATCH5
SCRATCH6
SCRATCH7
SPDI_MUX_SEL
SPARE_CTRL
TM32_CONTROL
TM32_STATUS
SEMAPHORED
SEMAPHOREL1
SEMAPHORE?2
SEMAPHORES3
SEMAPHORE4
SEMAPHORES5
SEMAPHORES
SEMAPHORE?
SEMAPHORES
SEMAPHORE9
SEMAPHORE10
SEMAPHORE11
SEMAPHORE12
SEMAPHORE13
SEMAPHORE14

Description

Video/Data input router control register.
Video/Data output router control register.
System Endian Mode register.

PCI_INTA_N pin control register.

16-bit DCS-to-MTL memory range low register.
16-bit DCS-to-MTL memory range high register.

Write enable register for DCS_DRAM_HI and DCS_DRAM_LO
registers.

32-bit writable and readable register.
32-bit writable and readable register.
32-bit writable and readable register.
32-bit writable and readable register.
32-bit writable and readable register.
32-bit writable and readable register.
32-bit writable and readable register.
32-bit writable and readable register.
SPDIF IN timestamping multiplexer select register.
Spare control register.

TM5250 control register.

TM5250 status register.

12-bit semaphore register.

12-bit semaphore register.

12-bit semaphore register.

12-bit semaphore register.

12-bit semaphore register.

12-bit semaphore register.

12-bit semaphore register.

12-bit semaphore register.

12-bit semaphore register.

12-bit semaphore register.

12-bit semaphore register.

12-bit semaphore register.

12-bit semaphore register.

12-bit semaphore register.

12-bit semaphore register.
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Table 10: System Registers Map Summary ...Continued

Offset Name Description

0x06_383C SEMAPHORE15 12-bit semaphore register.

0x06_3FF4 GLB_REG_PWR_DWN Power Down Bit for the Global Registers
0x06_3FFC GLB_REG_MOD _ID Module Identification and revision information

10. Simplified Internal Bus Infrastructure

PNX17xx

MMI

A
<+—> VIP el b Q\/CP-LCD [P
S — FGPI et FGPO [P
<> Al o AO <>
<> SPDI e ) SPDO [—P
€—> MAC 10/100 (=Pl MBS <«
4¢—>» TM5250 (G==Pplé=P| 2DDE |[¢—>
<« PCI Pl VLD <«
<«—>» GPI0O |[¢=Pjé=P DDCSS P>
<€4—» SYSTEM Internal MTL bus
4—>»  RESET TMDBG [P
—> 12c BOOT P

DCS GATE
and
DCS Bus Controller
f Internal DCS bus

Figure 3:  Simplified Internal Bus Infrastructure

More details on the DCS bus in Chapter 30 DCS Network.
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11. MMIO Memory MAP

Each module has an address range in the MMIO aperture from which its registers
can be accessed. This address range is defined by its starting address, a.k.a. its
offset, and the aperture size defined in the MODULE_ID MMIO register. The following
table gives the offset position for each module of the PNX17xx Series system. Each
module specification contains the internal registers location within its aperture.
Therefore the physical address of each MMIO register in the system is defined by the
equation:

* MMIO_BASE + Module Offset + Register Offset.

Table 11: MMIO Memory MAP

address offset

from
MMIO_BASE

(PCI base 14)

0x04,0000

0x04,5000

0x04,7000

0x04,F000
0x06,0000

0x06,1000

0x06,3000

0x06,4000
0x06,5000

0x07,0000
0x07,1000
0x07,2000
0x07,3000
0x07,5000
0x10,0000

0x10,3000

PNX17XX_SER_1

Major Minor

Module Module Module  Module MMIO

Name ID Revision Revision size  Summary

PCI/XIO 0xA051 0x0 0x3 0x00 PCl and XIO (Flash, 68k, IDE) status/control

IIcC 0x0105 0x0 0x3 0x00  I2C for boot & devices up to 400 kHz

CLOCK 0xA063 0x0 0x0 0x00 PNX17xx Series Modules Clock Control & Status

2D DE 0x0117 0Ox2 0x0 0x10 2D Drawing Engine, includes RAM area

RESET 0xA064 0x0 0x1 0x00 Endian Mode control, system & peripheral reset
control/status, watchdog

TMDBG 0x0127 0x0 0x0 0x00 TM software debug through JTAG

GLOBAL 0x0126 0x8 0x1 0x00 Global MMIO registers controlling miscellaneous
settings, input & output router settings.

ARBITER 0x1010 0OxO 0x0 0x00  Arbiter

DDR Citrl 0x2031 0x1 0x1 0x00 Main Memory Interface

FGPI 0x014B 0x0 0x1 0x00 Fast Generic Parallel Input

FGPO 0x014C 0x0 0x2 0x00 Fast Generic Parallel Output

LAN100 0x3902 Ox1 0x1 0x00 10/100 LAN Controller

LCD Citrl 0xA050 0x0 0x0 0x00 LCD Controller

VLD 0x014D 0x0 0x0 0x00 Variable Length Decoder

TM5250 0x2B90 0x0 0x0 0x01 TM5250 CPU control/status registers

DCS Bus Ctrl  0xA049 0x0 0x0 0x00 MMIO bus Controller
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address offset

from
MMIO_BASE Module

(PCl base 14) Name

0x10,4000 GPIO
0x10,6000 VIP
0x10,9000 SPDIF OUT
0x10,A000 SPDIF IN
0x10,C000 MBS
0x10,E000 QVCP
0x11,0000 AO
0x11,1000 Al
0x1F0000 TM5250

Module
1D

0xA065

0x011A

0x0121

0x0110

0x0119

0xA052

0x0120
0x010D

n/a

Major
Modu
Revis

0x0
0x3
0x0
0x0
0x2

0x0

0x0
Ox1

n/a

Minor

le  Module
ion Revision

Ox1

0x0

Ox1

Ox1

0x8

Ox1

0x2
Ox1

n/a

MMIO

size

0x00

0x00

0x00

0x00

0x00

0x00

0x00
0x00

OxO0F

Summary

GPIO General Purpose Software Serial 1/0 pins
Video Input

Sony Philips Digital Interface for serial audio
Sony Philips Digital Interface for serial audio
Memory Based Scaler

Quality Video Composition Processor (2 layers)

Audio Output (8 channels)
Audio Input (8 channels)

TM5250 cache tags

12. References

[1] “TM5250 User Manual rev 1.1", Jan. 25 2005, Philips.

PNX17XX_SER_1
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1. Introduction

The Reset module initiates life for the PNX17xx Series system since it generates all
reset signals required for a correct initialization of the entire system (may include
board devices).

* It sends reset signals to all DCS bus modules and the TM5250 CPU.

* |t sends areset signal on the SYS_RST_OUT N pin that can be used by external
board devices. This signal is then de-asserted by software.

These resets signals are triggered by hardware (one type) or by software (three
types):

* Hardware external reset input to the PNX17xx Series through the pins,
POR_IN_N or RESET_IN_N.

* Software assert and release of the SYS_RST_OUT N reset pin through a write
to an MMIO register write.

¢ Software programmable watchdog timer which asserts the same reset signals as
the hardware reset induced by the assertion of RESET_IN_N pin when a time-out
is reached.

* Software PNX17xx Series system reset which asserts the same reset signals as
the hardware reset induced by the assertion of RESET_IN_N pin.

RST_CAUSE MMIO register holds the cause of the previous reset which allows the
software to know what happened before.

2. Functional Description

The Reset module generates three different reset signals to fully initialize a PNX17xx
Series system:

® jtag_rst_n. This signal is used internally to reset the JTAG state machine. The
signal is only asserted if the POR_IN_N pin is asserted. Therefore the only mean
to reset the JTAG state machine of PNX17xx Series is by asserting the
POR_IN_N pin.Figure 1

Remark: The JTAG state machine can also be reset through the JTAG pins.
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* peri_rst_n. This signal is used internally to reset all the PNX17xx Series modules
including the TM5250 CPU. This signal is asserted when one of the following
conditions occurs:

the POR_IN_N pin is asserted.
the RESET_IN_N pin is asserted.
the watchdog timer reaches a time-out, Section 2.2.

— a software reset is asserted, Section 2.3.

Remark: This signal does not reset the JTAG state machine, i.e. it does not assert
jtag_rst_n.

* sys_rst_out_n. This signal is sent to the SYS_RST_OUT _N pin and provides a
software and hardware solution to reset external devices present on a PNX17xx
Series system board. This signal is asserted when one of the following conditions
occurs:

the POR_IN_N pin is asserted.
the RESET_IN_N pin is asserted.
the watchdog timer reaches a time-out, Section 2.2.

— a software reset is asserted, Section 2.3.

— a software external reset is requested, Section 2.4

In the following the PNX17xx Series system reset refers to the assertion of peri_rst_n
and sys_rst_out_n signals.
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Figure 1 shows an overview of the Reset module connections to the remaining of the
PNX17xx Series system.

RESET_IN_N
POR_IN_N

sys_rst_out_n

(to off-chip
devices) TM5250
——P int_rst_n
Reset module e
Registers ‘ i Module 1
RST CTL int_rstl_n
- '_[: int_rst2_n
RST_CAUSE peri_rst_n
Watch Dog Timer e Module 2
Interrupt Counter P int_rst_n
[
|
Bus Interface L
DCS Bus Module N
P int_rst_n
Test block
P
P jtag_rst_n

Figure 1: Reset Module Block Diagram

2.1 RESET_IN_N or POR_IN_N?

PNX17XX_SER_1

POR_IN_N is meant to be used at power up of the system. By asserting this pin low
as soon as the power sequencing starts ensures limited (if not none) contentions
inside the PNX17xx Series system as well as the PNX17xx Series pin level.
Furthermore by resetting the JTAG state machine the POR_IN_N signal ensures the
PNX17xx Series pins start with the correct mode. This is the cold reset and must
always be connected.

RESET_IN_N is complementary to the POR_IN_N signal and could be referenced as
the warm reset. A typical application where the feature can be used is a system board
where the JTAG boundary scan is to be used to reset PNX17xx Series without
executing a full power down and up sequence. In this case the PNX17xx Series JTAG
state machine should not be reset. Since all PNX17xx Series pins can become
outputs in boundary scan mode it is possible to assert a 0 on the RESET_IN_N pin
while the PNX17xx Series system is still under the control of the internal JTAG state
machine. This pin may not be connected at board level.
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The watchdog Timer

The internal PNX17xx Series watchdog timer has two operating modes. Both modes
result in the assertion of the internal reset signals, peri_rst_n and sys_rst_out n
signals based upon a time-out condition. The modes are referenced as the non
interrupt mode and the interrupt mode.

The Non Interrupt Mode

In this mode, the watchdog timer operates as a simple counter. The counter operates
with the DCS clock also called MMIO clock (clk_dtl_mmio).

By default, i.e. after a PNX17xx Series system reset, this watchdog counter is not
active. The activation is done by writing a value different than 0x0 to the
WATCHDOG_COUNT MMIO register. Upon that write, an internal counter of the
watchdog timer is reset to 0x0 and starts to count. If the internal counter reaches the
WATCHDOG_COUNT value then peri_rst_n and sys_rst_out_n internal reset signals
are asserted and the PNX17xx Series system is reset. The reset follows then the
regular software reset timing, Section 3.2. If the CPU writes a 0x0 value to the
WATCHDOG_COUNT MMIO register before the internal counter reaches the
previous WATCHDOG_COUNT value then the internal reset signals are not
generated and the internal counter stops counting. Similarly if the CPU writes a value
different than Ox0 then the internal counter is reset to 0x0 and starts to count to the
new WATCHDOG_COUNT value.

This mode requires the CPU to come back in time to reset the internal counter on a
regular basis. TM5250 software may use some of its internal hardware timers [1] to
reset on time on the internal counter. The interrupt handler needs to first write a 0x0
value to the WATCHDOG_COUNT register then write a new count value.

The layout of the WATCHDOG_COUNT MMIO register is presented in Section 4..
The following summarizes the sequence of operations
1. Start the internal counter by writing a nonzero value to the WATCHDOG_COUNT

MMIO register.

2. A write with 0x0 value to the WATCHDOG_COUNT MMIO register will stop the
count. For continuous watchdog timer operation it is not required to write 0xO first
but instead start back directly from step 1).

3. If step 2 does not occur before the count reaches the WATCHDOG_COUNT
value the PNX17xx Series system reset is asserted.
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The following Figure 2 pictures the events.

® ® ® o

clk_dtl_mmio ._l_|_3_|_l_|_|_|_l_|_|_|_l_|_|_|_l_|_|_|_l_|_f_|_l_|_l_|_l_

Watchdog_count | 0 ¥ 1T Y 2 X 3 X 4X 5 X // XFDXFEX FEX 0
watchdog_reset : : /)l f ]
peri_rst_n : i i

Sys_rst_out_n i I

SYS_RST_OUT N | . A

1: The watchdog count register is programmed

2: The count is happening

3: The count reaches the programmed value and a watchdog reset is issued
4: Both the internal and the external resets are asserted

Figure 2:  Watchdog in Non Interrupt Mode

2.2.2 The Interrupt Mode

In this mode, the watchdog timer generates first an interrupt to the TM5250 before a
PNX17xx Series system reset is generated (when a time-out occurs because the
TM5250 does not answer in time to the interrupt). The sequence of operations is
similar to the non interrupt mode.

First TM5250 CPU writes a value different than 0x0 to the WATCHDOG_COUNT
MMIO register. This starts an internal counter from the value 0x0. When the internal
counter reaches the WATCHDOG_COUNT value an interrupt, SOURCE 42 (see
Section 6.2 on page 3-14) is asserted. From here a second internal counter is
started. If this second counter reaches the value previously stored into the
INTERRUPT_COUNT MMIO register then a PNX17xx Series system reset is
asserted. The reset follows then the regular software reset timing, Section 3.2. If the
TM5250 CPU clears the pending interrupt by writing to the INTERRUPT_CLEAR
MMIO register, then the PNX17xx Series system reset is not generated.

The following summarizes the sequence of operations

1. Enable the watchdog interrupt. This includes proper set-up of TM5250 internal
interrupt controller[1] as well as an enable of the INTERRUPT_ENABLE MMIO
register.

2. Initialize the INTERRUPT_COUNT MMIO register with the maximum interrupt
latency authorized before a PNX17xx Series reset is asserted.

3. Start the first counter by writing a nonzero value to the WATCHDOG_COUNT
MMIO register.

4. A write with 0x0 value to the WATCHDOG_COUNT MMIO register will stop the
count. However this is not intended to be used as such.

Remark: A write of any nonzero value other than the current value will reset the count.
However this is not intended to be used as such.
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5. If step 4 does not occur before the count reaches the WATCHDOG_COUNT
value an interrupt is issued to the TM5250 CPU and the second internal counter
(the interrupt counter) starts. The internal watchdog counter is reset and waits
the interrupt to be cleared.

6. A write with Ox1 to INTERRUPT_CLEAR stops the interrupt counter and restarts
the watchdog counter. Therefore for continuous watchdog timer operation start
back at step 5).

Here once the interrupt is asserted then the first counter is reset to zero

7. The interrupt counter reaches the INTERRUPT_COUNT value, the PNX17xx
Series system reset is asserted.

The counters operate with the DCS clock also called MMIO clock (clk_dtl_mmio).

The following Figure 3 pictures the events.

® ® o ® © 06

clk_dtl_mmio _|—|_:—|_l_|_l_|_l_l_l_|_J_|_,l_l_l_|_l_|_l_|_l_|_l_|_l_|_l_

interrupt_count

time_out_int_pls 1

watchdog_count !

watchdog_reset

peri_rst_n i

sys_rst_out_n

SYS RST OUT N |

0 ):(1X2X//XFEXFF)-:: j_ 0O
I Q X 1 X 2 X1/ XGO);( 0
i il
1 I/
" 1" :

1: The interrupt is enabled then the watchdog count and the interrupt count registers are programmed.

2: The interrupt count is happening.

3: The interrupt count reaches the programmed value and a time out interrupt pulse is issued to the CPU.
4: The watchdog counter begins.

5: The interrupt has not been cleared. A watchdog reset is issued.

6: The internal and external resets are asserted.

Figure 3:

Watchdog in Interrupt Mode

2.3

2.4

PNX17XX_SER_1

The Software Reset
The software reset is started by writing a 0x1 to RST.CTL.DO_SW_RST bit.

The reset follows then the regular software reset timing, Section 3.2.

The External Software Reset

The signal sys_rst_out_n signal can be asserted by writing a 0x1 to the
RST_CTL.ASSERT_SYS_RST_OUT bit.

The signal sys_rst_out_n signal can be de-asserted by writing a 0x1 to the
RST_CTL.REL_SYS_RST_OUT bit.
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Remark: Upon any of the described ways to reset the PNX17xx Series system the
sys_rst_out_n remains asserted until a write with O0x1 occurs to the
RST_CTL.REL_SYS_RST_OUT bit.

3. Timing Description

3.1 The Hardware Timing

The assertion of POR_IN_N or RESET_IN_N signals causes the assertion of
peri_rst_n, sys_rst out_n and jtag_rst_n (only when POR_IN_N is asserted). See
Figure 4. When the Clock module receives the peri_rst_n signal, it ensures that all
the PNX17xx Series modules receive the 27 MHz crystal oscillator input. The 27 MHz
clock remains active for all the modules until the registers in the Clock module are
programmed to switch from 27 MHz to their functional module clocks (either by the
boot scripts or by the TM5250). The use of this generic 27 MHz clock allow all the
modules to be reset synchronously.

After de-asserting the RESET _IN_N pin, the peri_rst_n is also de-asserted and all
modules release their internal resets synchronously. The PLLs come up to their
default values while POR_IN_N or RESET_IN_N are asserted. The Clock module will
safely (i.e. glitch free) switch clocks from the 27 MHz clock to the separate module
functional clocks.

Figure 4 details the hardware reset. Only POR_IN_N is shown. The reset sequence
is exactly the same when RESET_IN_N is asserted except that in that case the
jtag_rst_n signal is not asserted.

® ® i 0 0 606

vdd __|
i‘ trst = 100 ps (min)
POR_IN.N __° 'lm
peri_rst_n J
jtag_rst_n ; | REL RST_SYS_OUT
: . \

sys_rst_out_n KX} ; . N I

i Clocks swﬂched
' by Boot module

module clocks m_l—u—u—u—u—u—u—u—u—uu—u—mm_ﬂ]]]]mmmnm]]]]m

P
<

: Raleasad lm: a-wWrite to—
'

A

» »e »
LD ] L] Ll
'

21 MHz

1. POR_IN_N is asserted for 100 ps (min) after power stable. peri_rst_n and jtag_rst_n follows the assertion and the
release of POR_IN_N. The Clock module kicks off 27 MHz clock to all modules.

2. All module resets sync to 27 MHz and all modules are reset at the same time. The Boot script can now kick off.

3. The boot script program switches to the default frequencies for the CPU and the DRAM clocks.

4. CPU and DRAM clocks are blocked in the clock module to ensure safe, glitch less switch over from initial 27 MHz.

5. Once the TM5250 has been released from reset it can release the sys_rst_out_n signal for external peripherals.

Figure 4: POR_IN_N Timing and Reset Sequence
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3.2 The Software Timing

Whenever a watchdog timer time-out occurs or when a software reset is requested by
writing to the RST_CTL.DO_SW_RST bit the PNX17xx Series system is reset. Both
are referred as software reset. As seen in the previous Section 3.1 it is required to
hold the POR_IN_N or the RESET _IN_N signal for at least 100 us. Therefore the
software reset mechanism implements an internal counter that allows to assert the
peri_rst_n signal for 100 ps. Similarly to the hardware reset the sys_rst_out_n is also
asserted until the TM5250 CPU releases it. The internal counter uses the initial 27
MHz to estimate 100 ps.
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Table 1: RESET Module

Acces
Bit Symbol S Value
Reset Module
Offset 0x06,0000 RST CTL
31:3 Unused w -
2 DO_SW_RST w 0
1 REL_SYS_RST_OUT W 0
0 ASSERT_SYS RST. O W 0
uT
Offset 0x06,0004 RST _CAUSE

Description

To ensure software backward compatibility unused or reserved bits
must be written as zeros and ignored upon read.

0 = No action

1 = Do Software Reset.

0 = No action

1 = Release System Reset of External Peripherals.
0 = No action

1 = Do System Reset of External Peripherals.

Remark: RST_CTL is set on every time an hardware or software reset occurs.

31:2 Unused -

1:0 RST_CAUSE R N/A

Offset 0x06,0008 WATCHDOG_COUNT
31:0 WATCHDOG_COUNT R/W 0

Offset 0x06,000C INTERRUPT_COUNT
31:0 INTERRUPT_COUNT R/W 0

Offset 0x06,0FEO0 INTERRUPT STATUS

31:1 Unused R/W -

0 WATCHDOG_INTERRU R 0
PT

Offset 0x06,0FE4 INTERRUPT _ENABLE

31:1 Unused R/W -

0 WATCHDOG_INTERRU R/W 0
PT_ENABLE

Offset 0x06,0FE8 INTERRUPT CLEAR
31:1 Unused R/W -

To ensure software backward compatibility unused or reserved bits
must be written as zeros and ignored upon read.
Reset Cause register:

00 = Cause is External System Reset, RESET_IN_N.
01 = Cause is Software System Reset.

10 = Cause is External System Reset, POR_IN_N
11 = Cause is watchdog time-out.

Note if multiple resets occur then only the one that is highest in the
above order will be registered. As an example RESET_IN_N (00)
and POR_IN_N (10) are both asserted. A read would return “10”

Value to count to in order to either assert an interrupt (interrupt
mode) or a reset (non interrupt mode)

Value to count to after the interrupt is asserted before asserting the
system reset

To ensure software backward compatibility unused or reserved bits
must be written as zeros and ignored upon read.

1: watchdog interrupt is asserted

To ensure software backward compatibility unused or reserved bits
must be written as zeros and ignored upon read.

1: interrupt enabled
0: interrupt NOT enabled

To ensure software backward compatibility unused or reserved bits
must be written as zeros and ignored upon read.

PNX17XX_SER_1
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Table 1: RESET Module ...Continued
Acces
Bit Symbol S Value Description
0 WATCHDOG_INTERRU R/W 0 1: clear interrupt
PT_CLEAR
Offset 0x06,0FEC INTERRUPT_SET
31:1  Unused R/W - To ensure software backward compatibility unused or reserved bits
must be written as zeros and ignored upon read.
0 WATCHDOG_INTERRU R/W 0 1: set interrupt

PT_SET

Offset 0x06,0FFC ~ MODULE_ID

31:16 MODULE_ID
15:12 MAJOR_REV

11:8 MINOR_REV

7:0 APERTURE

R 0xA064
R 0x0
R Ox1
R 0x0

Reset module 1D

Changed upon functional revision, like new feature added to
previous revision

Changed upon bug fix or non functional changes like yield
improvement.

Encoded as: Aperture size = 4K*(bit_value+1).

The bit value is reset to 0 meaning a 4K aperture for the Global
register 1 module according to the formula above.

5. References

PNX17XX_SER_1

[1] “The TM5250 Architecture Databook”, Aug. 1st 2003, Philips.
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1. Introduction

The Clock module is the heart of the PNX17xx Series system. Its role is to provide
and control all the clocks of the system. The main characteristics of the Clock module
is to be low cost. It generates all the PNX17xx Series system clocks from one unique
source, a 27 MHz input crystal. The clock module features can be regrouped as
follows:

* Use of Phase Locked Loop (PLL) circuits, Direct Digital Synthesizers (DDS) or
simple clock dividers to meet the frequency and jitter requirements of all
PNX17xx Series modules.

¢ All the clocks are software programmable and support powerdown features.

¢ Clock switching or clock frequency changes occur glitch free thank to dedicated
hardware.

2. Functional Description

The Clock Module has three main internal interfaces:

* an interface to a Custom Analog Block (CAB). The CAB module includes 2 PLLs,
several high speed clock dividers and 9 DDS blocks.

¢ an interface to a dedicated low jitter PLL used for the DDR memory controller.
* an MMIO interface to allow the programming of all configuration registers.

A 27 MHz crystal clock provides the source clock for all PLLs in the CAB block and for
the low jitter PLL. The PLLs are programmable from the Clock module registers to
generate a range of possible frequencies. The DDS blocks are required to make
slight adjustments to each video and audio clock to track transmission sources.
Software controls this tracking by programming the relevant DDS block to adjust the
clock. These adjustments are made in steps of 0.4 Hz. The DDS clocks are derived
from the internal 1.728 GHz PLL (64 times the 27 MHz input crystal). The DDS jitter
is less than 0.58 ns. The video clock requirements may require a shorter term jitter so
an additional PLL is provided to smooth out the DDS jitter. This combines the two
video clock requirements, low jitter and high precision adjustment of the clock
frequency to meet color burst requirements but also track the audio signals.

The Clock Module consists of an MMIO-interface with programmable Clock and PLL
control registers, and a series of control logic for every clock generated. The clock
control logic will consist of:

= PHILIPS
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¢ programmable dividers, controlled by configuration registers

* clock blocking circuitry to allow for safe, glitch-free switching of clocks. Clocks are
typically switched when:
— PLLs or dividers are reprogrammed
— clocks are switched on/off for powerdown reasons

— following reset and boot-up of the chip when all clocks are switched from 27
MHz to their programmed functional frequencies

— Design for Debug (DfD) features e.g. clock stretching, Section 2.6.
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Figure 1 shows a block diagram of the Clock Module. Additional Design For Test
(DFT) have been added into the drawing and can be disregarded for functional
behavior. The signals in red are for ATE purpose and are disabled in normal

functional operating mode.
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Figure 1:

Clock Module Block Diagram
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2.1

Chapter 5: The Clock Module

Remark: Not all the clocks to the modules are generated in the Clock Module, there
will be other clocks which will come into PNX17xx Series from external sources. Some
of these clocks will be fed through the Clock Module so that they may undergo the
same controls required during reset, powerdown, DFT and DfD.

The Modules and their Clocks

Table 1 presents a summary of all the clocks used in the PNX17xx Series system.
The table is organized with the module name, the corresponding internal clock signal
name, a brief description, the operating frequency range or the available clock
speeds, the MMIO registers that control the clock selection and the “standard” clock
used. The “standard” clock used is the recommended clock use when all the clock
generation capabilities are used. This is based on common board systems, however
it is possible to use other clock sources. See Section 3. on page 5-32 for MMIO
registers layout. Table 1 can be used as a quick reference to see the PNX17xx Series
clocking capabilities.

Table 1: PNX17xx Series Module and Bus Clocks

Bus or MMIO Clock Module Control ~ Standard
Module  Signal Name Description Frequencies Register(s) Clock Source
DDR clk_mem MM_CLK up to 200 MHz ~ PLL2_CTL PLL2
SDRAM CLK_MEM_CTL
TM5250 clk_tm The TM5250 clock  up to 500 MHz PLLO_CTL PLLO, fed by the input
CPU depending on DDSO CTL 27 MHz crystal)
speed grade CLK_TM_CTL
MMIO clk_dtl_mmio MMIO clock e 157 MHz CLK_DTL_MMIO_CTL 1.728 GHz DIVIDERS
or e 144 MHz
DCS clock e 133 MHz
e 123 MHz
e 115 MHz
¢ 108 MHz
¢ 102 MHz
e 54 MHz
2DDE clk_2ddE 2D drawing engine ¢ 144 MHz CLK_2DDE_CTL 1.728 GHz DIVIDERS
clock « 123 MHz
¢ 108 MHz
* 96 MHz
* 86 MHz
e 78 MHz
e 72MHz
* 66 MHz
PCI clk_pci PCl_SYS CLK 32 MHz CLK_PCI_CTL N/A
The PCI module gets its
primary clock directly from the
PCI_CLK pin.
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Bus or

Module  Signal Name

MBS clk_mbs

TMDBG  clk_tstamp
GPIO
