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® Opening

- This session will demonstrate some of the practical design
aid tools from Freescale.

- How to use the T4240 QorlQ Integrated Processor Design
Checklist (AN4559)

- How to setup and configure the T series device using the QorlQ
Configuration suite

- Initial board Power On/Validation steps
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#> Design Checklist

- Power Design recommendation

- Power-on reset recommendations

- DDR controller recommendations

- |[FC recommendations

- High-speed serial interfaces (HSSI) recommendations
- JTAG and Aurora configuration signals

- Thermal recommendations
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x Processor
T4240 - 12x €6500, 64b, up to 1.8GHz

* Dual threaded, with128b AltiVec
| oA ] | oA ]
r—AA ] N | e « Arranged as 3 clusters of 4 CPUs,
/] Power ™

Corenet with 2MB L2 per cluster; 256KB per
Platform Cach
bower ™ bower ™ bower ™ SRR thread
| I €6500 6500 €6500 6500 (;312KB Memo ry Su b System
ol 32KB 32 KB 32 KB 32 KB 32 KB 32 KB 32 KB 32 KB CIEmEt .
renche | oocache | oache Catie Platform Cache 1.5MB CoreNet Platform Cache
I — wW/ECC

Corenet + 3x DDR3 Controllers up to 2.1GHz

Platform Cache
2T » Each with up to 1TB addressability

Security Fuse Processor . . .
. CoreNet™ Coherency Fabric (40 bit physical aeressmg)
+ HW Data Prefetching

CoreNet Switch Fabric

Security Monitor

Peripheral Access
2x USB 2.0 w/PHY PAMU PAMU PAMU PAMU Mgr’r?t Unit

IFC
FMan FMan Real Time Debug . .
PowerS l\;l/z::;g::ment parse, Classify parse, Classiy, | | < 2%DMA Waé(r;gspgim ngh Speed Serial 10
Distribute Diswbute ™ f | = o2 Trigger * 4x PCle Controllers, Gen1.1/2.0/3.0
2x DUART iGi iGi Q
, Hicig| Loce ] [Hicia] LOCB] |2 | | o oo |of|al| & | per [oorenet « SR-IOV support
4x12C silo|lolO|o|zlz|l %l &l |Monitor| Trace
1| 1 1/ 1 gllajffajaja| vl vl Bl v
SPI, GPIO 10G10G 10G 10G = » 2x SRIO Controllers
* Type 9 and 11 messaging
16-Lane 10GHz SERDES 16-Lane 10GHz SERDES * Interworking to DPAA via
Rman
Network 10 * 1 Interlaken Look-Aside at up

to10GHz
* 2 SATA 2.0 3Gb/s
» 2 USB 2.0 with PHY

» SEC- crypto acceleration
* PME- Reg-ex Pattern Matcher
* DCE- Data Compression

+ 2 Frame Managers, each with:
» Up to 25Ghps parse/classify/distribute
* 2x10GE, 6x1GE
* HiGig, Data Center Bridging Support
* SGMII, QSGMII, XAUI, XFI
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Design Checklist
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Power Designh recommendation
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Defining the Problem

Requirements

- Power Supply must supply a stable voltage reference
- Power Supply must distribute adequate current
Observations:

- Switching power supplies actually supply a digitally varying voltage
(~500 KHz)

- Microprocessor’s current demand may vary as fast as core frequency
(~2GHz)

- Power Distribution Network (PDN) has resistance, capacitance,
iInductance, mutual capacitance, and mutual inductance through PCB,
socket, vias, and capacitors.

- Changes in current at a particular frequency causes voltage
changes at that frequency across these impedances.

Problem:

- Silicon vendors are tightening the voltage specifications while the
current continues to increase.
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Power Distribution System Theory — VRMs

- Voltage Regulator Modules (VRMSs) use feedback to hold a constant supply voltage (up
to the frequency of the inherent low pass filter).

QorlQ parts allow feedback from the die voltage plane — SENSEVDD

T4240QDS VRM (typical of most VRMs) advertises +0.5% Closed-loop System
Accuracy Over Load, Line and Temperature [for transients < 1/3 of switching frequency
— 350kHz].
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Original T4240 Voltage Specifications

Core and Platform Supply Voltage — VID (or 1.05V boot up) + 30 mV
Supply voltage measured at the voltage sense pins

Combined DC and AC variance from nominal not to exceed £50 mV except for an
overshoot of less than +100 mV for less than 1 uS during transients. Transient
voltages may result from current steps of up to 30A with slew rates of 12 A/us max.

Volts ATDS
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vwhat is Voltage ID (VID) for 28nm Products?

- A specific method of selecting the optimum voltage-level to
guarantee performance and power targets.

- QorlQ device contains fuse block registers defining required voltage level. This
EFUSE definition is accessed through the Fuse Status Register (DCFG_FUSESR).

- Customer system must use the VID to change the voltage regulators in the system in
a reliable and safe methodology.

- the general EFUSE definition.

- A set of Fuses that determine the speed bin and voltage requirements for the device
domains.

- The range and steps are much more flexible than actually needed by manufacturing;
only the fuses necessary to provide the required voltages will be implemented.
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“Better” T4240 Voltage Specifications

Core and Platform Supply Voltage — VID (or 1.05V bootup) + 30 mV
Supply voltage measured at the voltage sense pins

Combined DC and AC variance from nominal not to exceed £30 mV except for an
overshoot of less than +50 mV during transients. Transient voltages may result from
current steps of up to 20A with slew rates of 12 A/us max.

WHAT THIS MEANS:

Voltage regulator will boot up to 1.05V and then software should adjust VR to VID to
comply with power specification.

Voltage regulator is assumed to hold the DC Set Point — as measured at SENSE_VDD
pins — to very small error (VID £10 mV?)

Switching voltage regulator ripple is suppressed to within a very small range (VID +20
mV?)

Load step transients are suppressed by capacitance to VID +50mV and VID -30mV.
Overshoot is judged to be harder to suppress than undershoot. Overshoot is also less
of a concern to the processor.

Load step varies with program activity on the processor.
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How to Check for Spec Compliance?

-« Check VRMS value between SENSEVDD and SENSEGND
with a True-RMS DMM.

- Check ripple and load step transients between SENSEVDD
and SENSEGND with a differential probe and the oscilloscope
set for 20MHz bandwidth offset and zoomed into a 20mV/DIV
range...

- ...while running your worst case application software.

- Measuring power-up current-step induced transients is not
necessary because they are not likely to create program
failure. Internal delays in enabling logic during power-up
reduces the likelihood of that happening.
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Power system-level recommendations

General Recommendation

- Ensure that VDD nominal voltage supply is set for 1.0 V with voltage
tolerance of +/- 30 mV from the nominal VDD value.

- Ensure that all other power supplies have a voltage tolerance no greater
than 5% from the nominal value

- Ensure the power supply is selected based on MAXIMUM power
dissipation

- Ensure the thermal design is based on THERMAL power dissipation
- Ensure the power-up sequence is within 75 ms

- Ensure the PLL filter circuit is applied to AVDD CGAn, AVDD_CGBn,
AVDD PLAT, AvDD_Dn.

- If SerDes is enabled, ensure the PLL filter circuit is applied to the
respective AVDD SDn_PLLn Otherwise, a filter is not required. Even if
an entire SerDes module is not used, the power is still needed to the
AVDD pins. However, instead of using a filter, it needs to be connected
to the XVDD rail through a zero Q resistor.

- Ensure the PLL filter circuits are placed as close to the respective
AVDD_ SDn_PLLn pins as possible.
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Power system-level recommendations, continued

Power supply decoupling
Provide sufficiently-sized power planes for the respective power rail.
Use separate planes if possible; split (shared) planes if necessary. If split planes are used,
ensure that signals on adjacent layers do not cross splits. Avoid splitting ground planes at all
costs.
Place at least one decoupling capacitor at each VDD, DVDD, OVDD, GnVDD, LVDD,
SnVDD, and XnVDD pin of this chip.
decoupling capacitors best if receive their power from separate VDD, DVDD, OVDD,
GnVDD, LVDD, SnVDD, XnVDD, and GND vias in the PCB, utilizing short traces to minimize
inductance.
Ensure the board has at least one 0.1 yF SMT ceramic chip capacitor as close as possible to
each supply ball of the chip (VDD, DVDD, OVDD, GnVDD, LVDD)
Only use ceramic surface-mount technology (SMT) capacitors to minimize lead inductance,
preferably 0402 or 0603.
Distribute several bulk storage capacitors around the PCB, feeding ( the VDD and other
planes (for example, DVDD, OVDD, GnVDD, LVDD, SnVDD, and XnVDD planes to enable
guick recharging of the smaller chip capacitors.
Ensure the bulk capacitors have a low equivalent series-resistance (ESR) rating to ensure
the quick response time necessary.
Ensure the bulk capacitors are connected to the power and ground planes through two vias
to minimize inductance.
Ensure you work directly with your power regulator vendor for best values and types of bulk
capacitors. The capacitors need to be selected to work well with the power supply to be able
to handle the chip's power requirements.2 Most regulators perform best with a mix of ceramic
and very low ESR Tantalum type capacitors.
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Power system-level recommendations, continued

SerDes Power Supply Decoupling
- Use only SMT capacitors to minimize inductance.

- Connections from all capacitors to power and ground must be done
with multiple vias to further reduce inductance.

- Ensure the board has at least one 0.1 yF SMT ceramic chip-capacitor
as close as possible to each supply ball of the chip (SnVDD, XnVDD)

- Where the board has blind vias, ensure these capacitors are placed
directly below the chip supply and ground connections.

- Where the board does not have blind vias, ensure these capacitors
are placed in a ring around the chip as close to the supply and ground
connections as possible.

- For all SerDes supplies: Ensure there is a 1-y4F ceramic chip
capacitor on each side of the chip.

- For all SerDes supplies: Ensure there is a 10-nF, low equivalent
series resistance (ESR) SMT tantalum chip capacitor and a 100-
MF, low ESR SMT tantalum chip capacitor between the device
and any SerDes voltage regulator.
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Design Checklist

L £

L 4
Z “freescale"

16

Power-on reset recommendations
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Introduction

- Various chip functions are initialized by sampling certain
signals during the assertion of PORESET _B.

- These power-on reset (POR) inputs are pulled either high or
low during this period.

- While these pins are generally output pins during normal
operation, they are treated as inputs while PORESET B is

asserted.

Table 7. T4240 reset configuration signals

Reset configuration name

Functional interface

Functional Signal Name

Default

cfg_rcw_src[0:7] IFC IFC_ADI[8:15] 1111 11111
cfg_rcw_src[8] IFC IFC_CLE 11
cfg_ifc_te IFC IFC_TE 1
cfg_dram_type IFC IFC_ADI[21] 1
cfg_gpinput[0:7] IFC IFC_ADI[0:7] 1111 1111
cfg_xvdd_sel Power management ASLEEP 1
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Introduction — Cont’d

- What does PBL (Pre-boot Loader) do?
- Device Configuration
- Initialization before the core fetches instructions

- History
Before PBL, how did we do these?
MPC85xX etc
- Device configuration
Pins strapping
- Initialization
|2C Boot sequencer

- Improvements
- Greatly reduce the number of pin strapping
- Expand the sources of boot sequencer from 12C only to
12C, eSPI, eSDHC, NAND flash, NOR flash
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A
PBL in the Power up sequence

<— PBL runs with SYSCLK ——>

/poreset _I

/hreset

P —

A
I A

1 ! | Hi

. NAND preloadi RCW load | PLL | PBIload ;

| (it RCW from NAND) ! ' lock ! i
cfg_rcyv_src clock switching core0
sampling /hreset release executes
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Description of PBL functionality

- PBL PBI phase
- PBL switches to platform clock.
- PBL checks RCW[PBI_SRC].
if PBI is disabled, then PBL is done.
If PBI is enabled, proceed to fetch PBI data from the source.

- PBL finishes the PBI, release the core0 to fetch instruction if
RCW[BOOT_HO]is 0.

The boot code location is specified in RCW[BOOT _LOC] for
PowerPC device.

- Error reports to DCFG_RSTRQPBLSR

- For both RCW and PBI phase, if there is any error, the boot stops
and /RESET REQ is asserted

® £
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CFG_RCW_SRC(Device with eLBC)

It is pin strapping

RCW Source Location

Functional Signals Reset Configuration Value RCW Source
Mame .
{Binary)
LGPLO/LFCLE, LGPLA1/ | efg_row_src[0:4] 0_0000 12C1 normal addressing (supports ROMs up to 256 bytes)

LFALE, LGPL2/LOE/
. o )
LFRE. LGPL/LFWP, 00001 I=C1 extended addrassing

LGPLS 0_0010  |Reserved

Default (1_1111) 0 0011 Reserved

0 0100 SP1 16-kit addrassing

00101 SP1 24-bit addrassing

0_0110 eSDHC

00111 Reserved

0_1000 eLBC FCM (MAND flash, a-bit small pags)

0 1001 eLBC FCM (MAND flash, 8-bit large page)
0 1010 Reserved

0 1011 Reserved

0_1100 eLBC GPCM (NOR flash, 8-hit)

0 1101 eLBC GPCM (NOR flash, 16-bit)

0 1110 Reserved

01111 Reserved

1_0000 - | Hard-coded RCW options {Sea Hard Coded RCW Options,
11011 for more information.)
1_1100 - | Reserved

1_1111

® £
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RCW (device with eLBC)

- 512-bits(64-bytes)
Bits related to PBL or booting
RCWI[192:195] -- PBI_SRC

0000 12C1 normal addressing (up to 256 byte ROMs)
0001 12C1 extended addressing

0100 SPI 16-bit addressing

0101 SPI 24-bit addressing

0110 SD/MMC

1000 eLBC FCM 8-bit small page NAND Flash

1001 eLBC FCM 8-bit large page NAND Flash

1100 eLBC GPCM 8-bit

1101 eLBC GPCM 16-bit

1111 disabled
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R
RCW (device with eLBC)

- RCW[196:200] -- BOOT_LOC

0_0000 PClet

0_0001 PCle2

0_0010 PCle3

0_1000 sRIO1

0_1001 sRIO2

1_0000 Memory complex 1

1_0001 Memory complex 2

1_0100 Interleaved memory complexes

1_1000 eLBC FCM 8-bit small page NAND Flash
1_1001 eLBC FCM 8-bit large page NAND Flash
1_1100 eLBC GPCM 8-tb

1_1101 eLBC GPCM 16-bit
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Devices with IFC

- CFG_RCW_SRCJ[0:8] (based on T4240)

It needs more bits to specify the IFC NOR/NAND options
NOR: port size/address shift/AVD

NAND: port size/page/block/BBI/ECC

This is due to the difference between IFC and eLBC.

- If RCW/PBI is not from IFC, but BOOT LOC is from IFC, then
RCWI[IFC_MODE] determines the IFC configuration
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} {- _astriction on
CFG_RCW _SRC, PBI_SRC, BOOT _LOC

- RCW and pre-boot initialization data must be loaded from the same
non-volatile memory device

In the design, PBI_SRC is ignored. PBI is always loaded from
CFG_RCW_SRC.

- At most, only one given IFC option can be used for CFG_RCW _SRC,
PBlI _SRC, and BOOT LOC.

CEG_RCW SRC | PBI_SRC BOOT LOC _

NAND or NOR
eSPI eSPI NAND or NOR OK
eSDHC eSDHC NAND or NOR OK
NAND NAND NOR No
12C eSPI NAND or NOR eSPl is ignored

No error
&
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PBL data format: RCW format

Required Format of Data Structure Consumed by PBL

0 1 2 3 4 5 6 7
Preamble (required) 1 0 1 0 1 0 1 0 A
0 1 0 1 0 1 0 1 S
1 0 1 0 1 0 1 0 A
0 1 0 1 0 1 0 1 5
RCW Data ACS=0 BYTE_CNT = 000000 (64 bytes) CONT=1
SYS_ADDR[22-16]!
SYS_ADDR[15-8]1
SYS_ADDR[7-0]! R
BYTEOQ C
BYTE W
BYTE2
BYTES2
<&
26 "
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“*. 3L data format: PBI format
Address/Data pair, write(exception: PBL command)

0

1

2

3

4

5

6

7

First Pre-Boot

ACS

BYTE_CNT

CONT=1

<
L 4
S

Initialization Command
(optional)

SYS_ADDR[23-18]

SYS_ADDR[15-8]

SYS_ADDR[7-0]

BYTEOQ

BYTEA

BYTEZ

BYTE N-1 (up to 63)

Second Pre-Boot
Initialization Command
(optional)

ACS BYTE_CNT

CONT=1

SYS_ADDR[23-18]

SYS_ADDR[15-8]

SYS_ADDR[7-0]

BYTEOQ

BYTEA

BYTEZ

“freescale




End of PBL data structure

0 1 2 3 4 5 6 7
End Command ACS=0 BYTE_CNT = 00100 (4 bytes) CONT=0
*{fﬁ;&f&;;ﬁ:ﬁé ﬁ?ﬁ SYS_ADDR[22:16] = Ox1232
CONT=0) SYS_ADDR[15:8] = 0x802
SYS_ADDR[7:0] = 0x402
CRCO
CRC1
CRC2
CRC3

« CONT=0, end command

- PBL reports Ox79(Invalid End command error) if it detects the
followings:

1. BYTE_CNT =4

3. For PowerPC based device, SYS ADDR!=0x138040.
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Design Checklist
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DDR controller recommendations
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DDR Controller Features

- The three fully programmable DDR SDRAM controllers support
most JEDEC standard x4, x8, x16, or x32 DDR3/3L memories
available.

- Support for DDR3/3L SDRAM

- Unbuffered and registered DIMMs are supported. However,
mixing different memory types or unbuffered and registered
DIMMSs in the same system is not supported.

- Built-in error checking and correction (ECC) ensures very low
bit-error rates for reliable high-frequency operation.

- 64-/72-bit SDRAM data bus, 32-/40-bit SDRAM for DDR3/3L

- As many as four physical banks (chip selects), each bank
Independently addressable

- 64-Mbit to 8-Gbit devices depending on internal device
configuration with x4/x8/ x16/x32 data ports
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DDR Controller Block Diagram

Reguestfrom = %DF! SDEAM
master * Acdress " O::r: . Address GM"T;Y rray
Address from o Decode Table Control I> MBAR
master
DDR SDRAM
Memory Control
MCSn
MCAS
-— SDRAM
o l> . MWE
| Control MDM([0:8]
MCKEnRn
NMODTh
EN NMDIChH
To error || Error «—sData Qualifiers
management Signals 1— Delaychain ﬁ%&%ﬂ
n
D%’S,f{m * FIFO |= Data Signals
~J - MDQn
MECCn
\I EN
R /EEC\ SDRAM
Data from . ) Nz Yk Control
master Clocks
Clock MCK n
Control ‘: MCKn

Figure 12-1. DDR Memory Controller Simplified Block Diagram
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DDR2/DDR3/DDR3L Controller additional Features

- Partial array self refresh
- Address & command parity for Registered DIMM
- Independent driver impedance setting for data,

address/command, and clock

- Synchronous & Asynchronous clock-in option
- Write-leveling for DDR3

- Automatic CPO

- Asynchronous RESET for DDR3

- Dynamic calibration

- Automatic ZQ calibration for DDR3

- Fixed or On-the-fly Burst chop mode for DDR3
 Mirrored DIMM supported
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DDR3/3L RDIMM, unbuffered DIMM

Fly by routing of clk, command and ctrl VTT
O O (¢] (¢] (0] (0]
A
DDR3 DIMM Controller
L VTT Fly by routing of clk, command and ctrl VTT
O O O O: O E
DDR3 RDIMM Controller
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HW Pitfalls

- Pitfall 1Noisy Vref. Care must be taken to isolate Vref
- Pitfall 2 No ECC. Without ECC it is very difficult to detect errors

- Pitfall 3 Ref Plane: ensure excellent reference plane for all DDR
signals

- Pitfall 4 Proper Termination: Discrete implementations require term on
address/command/control/clock.

- Pitfall 5 POR Config: Insure correct DDR type is selected
- Pitfall 6 Expandability: Hook up unused address lines

- Pitfall 7 Incorrect Topology: Insure use of JEDEC routing topologies.
For DDR3 fly-by topology should be used.

- Pitfall 8 Separate VDDQ/VDDIO : VDDQ and VDDIO are common on
DDR DIMM Modules, not on controller.

- Pitfall 9 Must review application note AN3940
- Pitfall 10 Design not simulated.
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SW Pitfalls

- Pitfall 1 Auto CPO: Auto CPO settings not set
- Pitfall 2 CIK_adjust: Value not optimized
- Pitfall 3 Writelevel START: Value is not centered

- Pitfall 4 Burst Length: incorrect or miss-matched burst length
selection

- Pitfall 5 ODT: Incorrect ODT timing, value selection
- Pitfall 6 Errata: Incorrect or missing errata implementation
- Pitfall 7 DRAM Datasheet: Incorrect timing parameter selection

- Pitfall 8 bounds: Incorrect or mismatched BNDS register values
with LAW registers.

- Pitfall 9 Mode register: incorrect or mismatched values in mode
register with same setting in other registers.

- QCS DDRVvV not used: It generates & optimizes DDR registers
to customer board.
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Design Checklist

IFC recommendations
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IFC Overview

- The integrated flash controller (IFC) is used to interface with
external asynchronous NAND flash, asynchronous NOR flash,
SRAM, generic ASIC memories, and EPROM

- Eight chip-selects to which a maximum of eight flash devices
can be attached, although only one can be accessed at any
given time.

- Supports error and debug registers

- Functional muxing of pins between NAND, NOR, and GPCM
- Supports memory banks of sizes up to 32 MB

- Write-protection capability (only for NAND and NOR)
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- sstem Must Talk to Flash Memory Without Any
Configuration

- A system must be able to talk to non-volatile memory without
any

- software configuration steps

- IFC is the controller that does this initial booting job
- IFC has three controllers:

= NOR controller
- Standard and page mode NOR flash
- Support Booting
= NAND flash control machine (FCM)
- NAND memory for storage
- Support Booting

= GPCM

- Normal GPCM: Legacy, standard NOR flash
- Generic ASIC: FPGA
- No Booting
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eLBC, IFC Comparison

Machine Features IFC eLBC
Support for ONFI 2.0 Yes No
Error correction 4 & 8 bit 1- bit
Flexible timing control allows interfacing Yes Limited capability
with proprietary NAND devices.
Max page size 4KB 2KB
Provide cache, copy-back and multi- Yes No
plane command support
NAND Flash Programmable command and data Up to 15 Up to 8
transfer sequences
BBI page position Configurable between (2nd and First two pages of
last page) each block
Configurable block size constraint to Yes No
multiple of 32 pages, up to 1024 pages
Internal SRAM size 16KB 5KB
Max boot block size for NAND flash 8KB 4KB
L £
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eLBC, IFC Comparison (Cont.)

Machine Features IFC eLBC

Compatible with latest NOR flash interface Yes No

NOR Flash Supporttrue Address Data Muxed devices Yes No
Flexible timing control allows interfacing with variety of |Yes Limited capability
NOR devices
UPM No Yes

Other : : __
Write protection feature Yes Minimal support
GASIC Yes No
GPCM Yes (with enhanced | Yes
timing control)
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NAND Flash Connections

- The NAND FCM provides a glueless interface to 8- or 16-bit parallel-
bus NAND Flash EEPROM devices.

- The figure below shows a simple connection between an 8-bit port
size NAND Flash EEPROM and the IFC. In NAND FCM mode,
commands, address bytes, and data are all transferred on AD[0:7].

CSn_B ~| CE_B
CLE »| CLE
ALE ALE
WE_B WE_B
RE_B ~| RE_B
3.3V .
IFC 4.?@?3__/ HM?-; ’:ltash
RE_B & ROY/BSY B
WP_B WP_B
ADDR |— NLC.
AD[O:7] | »| 10[7:0]
AD[B:15] |=— MN.C.

Figure 13-281. IFC to 8-bit asynchronous NAND device interface
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NOR Flash Connections

- For 32-bit devices, ADDRJ[30:31] are irrelevant since these address
bits are implicit in the byte lanes that carry data.

- If the bus width is 4 bytes, then ADDR[23:24] are don't cares and
would not be connected

IFC 32-hit NOR device
AD[0:31] | ¢ » | D[31:0]
L +|D
AD[D:26] q .| A[29:3]
ALE = | LE
Latch
ADDR[27:29] > | Al2:0]
ADDR[30:31] > NC. Muxed Address/Data

Unmuxed Address

Figure 13-283. IFC to 32-bit NOR device interface
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NOR Flash Connections — Cont’d

- Similarly, for 16-bit devices, ADDR[30] is used and ADDR[31] is

irrelevant

- If the bus size is 2 bytes wide, then ADDR[24] is a don't care and

would not be connected.

IFC 16-bit NOR device
AD[0:15] D15:0]
aD[o:1s] | P
Q Al24:9]
ALE LE
Latch
ADDR[16:24] Als:]

Muxed Address/Data

Unmuxed Address

Figure 13-284. IFC to 16-bit NOR device interface
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NOR Flash Connections — Cont’d

- for 8-bit devices, ADDR[30:31] are necessary.

IFC 8-bit NOR device

AD[0:7] D[7:0]

AD[D:T]

| A[31:24]
ALE

i

LE

Latch

ADDR[&:31]

o A[23:0]
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Muxed Address/Data
Unmuxed Address

Figure 13-285. IFC to 8-bit NOR device interface
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Generic ASIC

- A simple interface useful for talking to FPGA.
- |FC supports the following features on GASIC interface:
- Support for x8-/16-bit device

- Address and Data are shared on AD 1I/O bus. Dedicated address pins
are not used

- Following Address and Data sequences will be supported on I/O bus
= 16-bit I/0: AADD
= 8-bit I/O : AAAADDDD

- Configurable Even/Odd Parity on Address/Data bus supported
- Parity Error detection supported.

- GASIC interface does not support:
- Boot from GASIC not supported
- Burst transaction not supported
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Design Checklist

High-speed serial interfaces (HSSI) recommendations
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Introduction

- The SerDes module implements link
serialization/deserialization and PCS functions for high speed
serial interfaces from 1.25 Gbaud to 10.3125 Gbaud.

- Each SerDes module (4 modules) includes eight data lanes
and two PLLs

FMan FMan [ Real-time
. . - debug
F"arsg. ;iassﬁ;-.n Par;e. n:‘.lasmﬁ.-'. < DML A2 o |l a Watch point
distribute distribute g ol o CT0SS-
Buffar Buffer e <L < mgger
| | Lo I | 11 & - E E r-,.1pg'rt.f:. EtDr:raEcNEt
161G 1G 16 1G 16 E anior - frace
110G 110G 1 1 110G 110G 1 1 2 g =2 2 20 Aurora
1 J 1G1G 1G J J 1G 1G 1G [ f§ £ 4 & T & I ] ‘]‘
16 lanes up to 10 GHz SerDes 16 lanes up to 10 GHz SerDes
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External Signals Description

Table 19-1. SerDes Interface Signals

Pin Name Description shll;ﬁ;ts 1o
SDn_TX_P[0:7] | Transmitter serial output, positive data 8 0
SDn_TX_N[0:7] Transmitter serial output, negative data 2] 0

SDN_IMP_CAL_TX | Tx Impedance Calibration 1 I
SDn_RX_P[0:7] Receiver serial output, positive data 2] I
SDNn_RX_N[0:7] Receiver serial output, negative data 8 I

SDn_IMP_CAL_RBX

Rx Impedance Calibration

x=1,2

SDn_REFx_CLK_P

Reference clock input to PLLx

SDn_REFx_CLK_N

Reference clock-bar input to PLLx
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Misc SerDes Pin Termination

- The following table highlights a few miscellaneous pins used
for calibration and test. Refer to section 8.1 of AN4559 for
complete pin recommendations.

8.1 SerDes pin termination recommendations
Table 36. SerDes pin termination checklist1, 2, 3

Signal name /O type Used Not used Complete
d
SDn_IMP_CAL_TX | Tie to XnVpp through a 698 0 1% If the SerDes interface is entirely
resistor. unused, the unused pin must be left
unconnected
SDn_IMP_CAL_RX | Tie to SnVpp through a 200 0 1% If the SerDes interface is entirely
resistor. unused, the unused pin must be left
unconnected
SDn_PLLm_TPA 0 Do not connect. This pin should be left floating
SDn_PLLm_TPD 0 Do not connect. This pin should be left floating
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Networking Protocols (SerDes 1 and SerDes 2)

- SerDes 1 and SerDes 2 support networking protocols and
Interconnect with the two Frame Managers supporting the
following network protocols

- SGMIl @ 1.25, 3.125 Gbaud:

- XAUl @ 3.125 Gbaud:

- HiGIg/HIGIg2 @ 3.125, 3.75 Gbaud:

- QSGMII @ 5 Gbaud:

- XFI/10GBASE-R and 10GBASE-KR @ 10.3125 Gbaud
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“¥ . _sn-Networking Protocols
(SerDes 3 and SerDes 4)

- SerDes 3 and SerDes 4 support non-networking protocols and

interconnect with the PEX, SRIO, Interlaken, SATA and Aurora
controllers.

- x1, x2, x4 or x8 PCI Express @ 2.5, 5, 8 Gbaud: SerDes instances 3

and 4

- Note: 8 Gbaud is not supported with x8 link width, and is restricted in
other configurations. See Section 19.4, “SerDes Lane Assignments and
Multiplexing,” for details on the supported configurations for PEX gen3.

X2 or x4 Serial RapidlO @ 2.5, 3.125, 5 Gbaud: SerDes

Instance 3 and 4

- Aurora @ 2.5, 3.125, 5 Gbaud: SerDes instance 4
- X4, x8 Interlaken-LA @6.25, 10.3125 Gbaud: SerDes instance 3
.« SATA @ 1.5, 3 Gbaud: SerDes instance 4

L 4
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Recommendations

- IBIS-AMI Modeling can continue to provide a highly portable,
fast, efficient and accurate means to model High Speed
SERDES devices.

- High Speed SERDES devices use forms of equalization at the
transmitter (TX) and receiver (RX) to enable the bus to run at
5-10 Gbps.

- These forms of equalization can be modeled in IBIS-AMI to
provide the models that can run in multiple simulators.

- Ask you local FAE or Sales Account Manager to provide
models.

- For any unused SerDes lines it is recommended to power
down those lines via RCW programming.
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JTAG and Aurora configuration signals

L £

L 4
Z “freescale" >3

Evprw. Pendy Py, SUANWOS Soww, il Vyarsd
To FIGMY ¥ T Napacive setars © X311 Freaiae Aareor s e

Wit Barweonkats, e AR 0w T OF Biivid (e



Introduction

- TheT4240 provides two paths for connection to the cores;
legacy JTAG and high speed Aurora.

- Aurora provides access to other chip functions and provides

visibility for system debug as well as statistics and performance
monitoring.

- If the Aurora interface is used or not used, Freescale
recommends the legacy COP header be designed into the
system for JTAG debug.
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Legacy JTAG configuration

- Correct operation of the JTAG interface requires configuration of a

group of system control pins.

- Care must be taken to ensure that these pins are maintained at a

valid deasserted state under normal operating conditions as most
have asynchronous behavior and spurious assertion will give
unpredictable results.

- The COP function of these processors allow a remote computer

system (typically, a PC with dedicated hardware and debugging
software) to access and control the internal operations of the
processor.

- The COP interface connects primarily through the JTAG port of the

processor, with some additional status monitoring signals.

- The COP port requires the ability to independently assert

PORESET_B or TRST_B in order to fully control the processor. If the
target system has independent reset sources, such as voltage
monitors, watchdog timers, power supply fallures or push-button
switches, then the COP reset signals must be merged into these
signals with logic.
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Legacy JTAG Interface Connection

Notes:

1. The COP port and target board should
be able to independently assert
PORESET B and TRST_B to the
processor in order to fully control the
processor as shown here.

2. Populate this with a 10 Q resistor for
short-circuit/current-limiting protection.

3. The KEY location (pin 14) is not
physically present on the COP header.

4. Although pin 12 is defined as a no-
connect, some debug tools may use pin
12 as an additional GND pin for
improved signal integrity.

5. This switch is included as a precaution
for BSDL testing. The switch should be
closed to position A during BSDL testing
to avoid accidentally asserting the
TRST_B line. If BSDL testing is not
being performed, this switch should be
closed to position B.

6. Asserting HRESET_B causes a hard
reset on the device

7. This is an open-drain output gate.
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Aurora Interface

- Correct operation of the Aurora interface requires configuration
of a group of system control pins

- Care must be taken to ensure that these pins are maintained at
a valid deasserted state under normal operating conditions as
most have asynchronous behavior and spurious assertion will
give unpredictable results.

- Freescale recommends that the Aurora 34 pin duplex
connector be designed into the system or the 70 pin duplex
connector be designed into the system
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connection

Notes:

1. The Aurora port and target
board should be able to
independently assert
PORESET_B and TRST_B to
the processor in order to fully
ﬁontrol the processor as shown

ere.

2. Populate this with a 1 kQ
resistor for short-circuit/current-
limiting protection.

3. This switch is included as a
precaution for BSDL testing.
The switch should be closed to
position A during BSDL testing
to avoid accidentally asserting
the TRST_B line. If BSDL
testing is not being performed,
this switch should be closed to
position B.

4. Asserting HRESET_B causes a
hard reset on the device

5. This is an open-drain output
gate.

6. REF_CLK/REF_CLK B and
REF _CLK1/REFCLK1_B are
buffered clocks from the same
common source.
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Duplex 34 Connector
Physical Pinout

_ .drora 34 pin connector duplex interface

A
1ko | OVoo
—— AN
VVA—®
Q
[' HRESET_B — 5 10ka |
- i + HRESET @4
(If-snry) l PORESET_B l 10ka | !
s g™ PORESET_B
RESET
22 -
10 k()
20,25 NG
27, 31 B!I
32, 33 p .A - Ny
- 10 ko) ‘
A—e
10 kO ‘
1o | _AURORA JRYT B9, ‘ TRST_B"
g VIO VSanse: 1 ka ‘
AURORA_TM4 VYN 1
6 : 1 | ™S
ia ___AU:ORAATDIO ] DO
% AE ORA_TD \ I
4 |__AURORA_TCH ki
34 Vendor /O 5 (ﬁurora,,HRESET_B) AN |
18 __\(«ln_dg_r_uo:z (Aurora_Event Out B) 10 k() EVT[4]
o [t s et o e
14 Ct’& :r (Aurora ) EVT[O]
26 | | H20nF SD4_REF_CLKn
26 |« CLKN ,11000F SD4_REF_CLKn_B
I SD4_TX5_P
3 |eTX0N SD4_TX5_N
7 |adX1 P SD4_TX4 P
o |eTXLN 804 TX4_N
(4]
e RXo P | (L1 yE | SD4_RXs5_P
RXO0_N | 12.01 uf
15— I | SD4_RX5_N
O | |01 uF SD4_RX4_P
21 ~ | |01 uF 8D4_RX4_N
5,11,17 6 o
2: Z: I " REF_CLK1
20, REF cLk B REF_CLK  REF_CLK1_B




Thermal recommendations
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Thermal recommendations

- Proper thermal control design is primarily dependent on the system
level design-the heat sink, airflow and thermal interface material.

- Use the recommended thermal model, can be obtained from your
local Freescale sales office.

- Use this recommended board attachment method to the heat sink

FC-PBGA package (with lid)
Heat sink

Heatsinkclip o

Adhesive or
thermal interface material

Die lid

Die

T Lid adhesive

Printed circuit-board
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Thermal recommendations, continued

- Ensure the heat sink is attached to the printed-circuit board
with the spring force centered over the package.

- the final selection of an appropriate heat sink depends on
factors such as thermal performance at a given air velocity,
spatial volume, mass, attachment method, assembly and cost.

- Ensure the spring force does not exceed 10 pounds force

- A thermal interface material is required at the package-to-heat
sink interface to minimize the thermal contact resistance

- Ensure the method of mounting heat sinks on the package is
by means of a spring clip attachment to the printed-circuit
board.

- A thermal simulation is required to determine the performance
In the application.

® £

Z “freescale"




SR

DS

| Lo L hd

23

P >

-

A
’
.
L
.

The Flotherm library files of the parts have a dense grid to accurately capture the
laminar boundary layer for flow over the part in standard JEDEC environments,
as well as the heat spreading in the board under the package.
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Why QorlQ Configuration Suite?

- Configuration of QorlQ processors is increasing in complexity
- Even more complexity is around the corner
- We support many, many configuration settings
- Reference manuals are huge and intimidating to new customers

- Configuration problems during board bring-up are HARD and
COSTLY

- Learning command line tools requires more training, etc.

- Solution/Strategy to solve these problems:
- Extensible suite of tools with a common user interface
- Consolidate into a common tools framework (Processor Expert)
- Provide new device support aligned with silicon roadmap
- Add more configuration tools over time

- Allow customers to add their own configuration tools to extend what we
offer ...
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QorlQ Configuration Suite — Now Available!

- QorlQ Configuration Suite v3.0.x is NOW AVAILABLE!!!
- Supports all QorlQ and Qorivva devices

- Works with Eclipse 3.6, Eclipse 3.7, Eclipse 4.2 development tools
= Pure Java solution for maximum choice of host system support

= Add-in to CodeWarrior Development Studio for PA, v10.1 or later
- Available from www.freescale.com/OCS — FREE DOWNLOAD*

- Includes the following configuration tools all designed to collaborate on
consistent configuration:

PBL tool to define the Reset Control Word bit values and PBI data for the pre-boot
BOOTROM generator for those QorlQ without RCW functionality

DDR configuration supports setting the controller to a working state for any DDR

Data path graphical view helps to define data path configuration for the DPAA.

Hardware Device Tree editor supports references, synchronous GUI and XML editing, node
validation based on specification bindings

Packaged as a separate product with installer and wizard functionality

* Must be a QorlQ customer or under QorlQ NDA for download permission

Actual URL is http://www.freescale.com/webapp/sps/site/prod_summary.jsp?code=PE_QORIQ_ SUITE&tid=PEH
&
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Processor Expert for QorlQ — Configuration Suite
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~ 3 SHOS LD NE 1152-181)
SRR A0SO - Line b 18]
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» 0 Prcenon DS PO 81 - Lane E[155)
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FD5IPORI - Lane A [167]
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0000 D008 0000 MID e
R 4

L 4
“freescale-

66

brant

1

Frosecrn, B Framiodle gn &0, G2, CodeTERY, Codetamir, O U rns, U Ban e Evergy D Sultore s, S hwin, rodew? PG, FoweUiCC
Srocesssr Cpee, 2ol Coraa, Satwhas, Se Sadasas koo, SanCae Syvwpreny and Vorios s malenna o Frsscae Serccondate, oc Fey US Sx 87 OF
Artar, Sovt s Beatnch. Cowiur. Fum, Lywaengn, Migvy, VBT Pbors = ¢ Factage, Oor Ocevergs DU0C Evgrm, Flendy Py, SUWAOVOS. Soww, fumclot. Yyorad
3TV W MR Pt e OnREIE, W AR O S DT OF S0tV (NN WD T NIGIY I T Nagactve setars © 013 Freeas Sareacasces be




~

Z " freescale’

Pre-boot Loader
RCW Configuration Tool

“oupe, Vagen M, Al
TANTS, Trwen: Turtsieh, Vgbwd aret
Padact (v SvWCE faTm e e |

e e




-

Pre-boot Loader (RCW) Configuration

St S Comroocn e

55 P2MIRDS

= Documwntation

> Genersted_Code
o DPaarL
@ IneDdRegaters 1.c
(£ pa041_1 14 dees
o ddrCird 1ad
L PELpb

& Imported_Fies

& Seuren

&) Precessodispert.pe

‘tfwwwm-’éollm b
|

# &> Geneestor_Configurationy
& P2041 11 Cnt
= 0%
e Processors
i U SeCPNLL
4 % Components
55 rpupsL
43 DTLHWOeviceTree
1 CPAALDPAA
1 COR_me1.00R

-

ponent Jnzspector - PBL

l--ﬂvrepuw . Impont|

-

Name
¥ Reset Contiguration Word (RCW)

Q Companents Librery |

B Propedties - Impen

RCW Source
PLL Configuration
Y Seeles FLL and Protocol Configuration
SerDes Reterence Oocks
SO_REF_CLKL [MMz]
SD_REF_CLX [MH:|
Y SHDS_EN [178)
SRDS PRTCL 128133}
SRDS_RIC_SPD [135]
SRDS RATIO BE [136.138)
SesDes PLL 1 Clock
SRDS DIV 81 [139-143)
SROS_RATIO_B2 [164-146]
SerDes PLL 2 Clock
SRDS OV 82 [147)
SRDS 1PD B1 [152-161]
Y SRDS_LPD_B2 [162-165]
Y SRDS 19D E2 - Lane A [163)
Y SRDS_LPD B2 - Lane 8 [163]
¥ SRDS LD B2 - Lane € L64]
SRDS | BN A2 - | ane 17 1165)

-

# @ Errors (1 item)

O ERROR: Ermor s the component setting. More Setads p

Z “freescale"

Name Value Details
Compenent name pBL
Device PEL PoL
# ¥ Reset Configaration Word (ROW)
ROV Source LBC FCM (NAND flash)
PLL Configuration
2 ¥ SerDes PLL and Protocel Cantiguration
. SerDes Reference Clocks
50_FEF_CLKI [MHzj 1020 100 MH:
SO_REF_CLYZ [MHz} 1250 125 MHz
« Y SRDS_EN [178] 061 - SerDes erabled
SRDS PRTCL [128133) OO - Bamk 1 C-D: 2 SGMN (124
Value SRDS_RIO_SPD 1135] 080 - 2.5 or 5 Ghps/tane
SRDS RATIO BI [136-133) oe011 - 401
LBC FOMY) SesUes PLL 1 Cloch L000 G
[ SRDS_ DIV 81 [139-143]
SRDS_RATIO_B2 [144-146) 0011 - 401
SerDes PAL 2 Clock SO0 GiHe
1000 SRDS_bev 82 [147) 000 - Divade by 1 off of Bank 2 PLL
P | SRDS_LPD 81 {152-161)
Obl - Serf} 4 Y SRDSLPD B2 [162-165]
A - &4 Y SRS LPD B2 - Lane A [162) (el - Lane powesed dawn This property has 1o be zet to the =
060 - 2.5 Y SROSIPDB2-¢ x X
owolt - 4l ¥ SRDSLPD B2 - L mu\e?m Down Bank 2, lane &
SN e Y SIDSLE0B2 - Lo o sdcitioen] iéormation see description of the SRDS_LPD_B2 field in device documentation.
- SROS RSVD [166-1{  This 2em modifies SRDS_LPD_B2[29] b Field in the ROWSRS register.
oo01L - 4} SRDS_RSVDO 1 ,Pocmrmrauummumm Lasve powered down) - Line powered down.
3000 GH SADS_RSVDY [L Vension specéic fe: Sexting suppocted for P00 VA 0 P2040_v1_L P2040_v2 0 P2081 v1 0 P04 i 1 PNGL 20
060 - D SRDS_RSVDL PA0AY_1 0 PI0A1_v1 1 P3031 w2 0 PI0GG PIRABSS PAOMD_vI O PLOSY_v2 [ PAOMD 3 0 PAH0_yi 0 PA0S0 2 0
= P40E)_v3_0 PSEI0 101 PSO10_v2 0 PHID_vi 0 P5020_v2 0 5080 only
SRDS_RSVD3 {1 ERROR: Thi property s 1o be st 1o the same value for leews: & B €, D, when protocol 004 by selectad [3ee the
Misc. PLL-Related SEOS PRTCL propenty)
Dhsl - Lan Boot Configuration
060 - Lomy Clocking Configaration
080 - Lar Memory and High-Speed L0 Configuration
(it - 4 mry General Purpose Information
4 Pin Multiplexing Configuration
Growp A Pin Configuration

dect by Componen Insg
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Pre-boot Loader standard component interface

- PBL tool establishes all
Reset Control Word
settings

- PLL Configurations
- SerDes Configuration
- Pin Muxing Configuration

- Output format selection
- Possibility to add PBI data

L £
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"N
=
=

Possibility to import RCW settings
W 7 ﬂ_m ﬁq i % Components Librarﬂ

Properties ~_Im port}

Mame
Component name
Device
4 Reset Configuration Word (RCW)
RCW Socurce
PLL Configuration

> SerDes PLL and Protocol Configuration
Misc. PLL-Related Configuration
Boot Configuration
Clocking Configuration
Memory and High-Speed IfO Configuration
: General Purpose Information
4 Pin Multiplexing Configuration

Group A Pin Configuration
4 PBI Data
PEI Data input
4 PEL Data
Offset

Output Format

Yalue Details
PBL
PBL PBL

LEC FCM (MAND flash)

(string list)

0 H]

HXD Object Dump
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DDR Configuration
DDR Configuration Tool
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Get DRAM information — P2020RDB-PCA

From
P2020RDB-PCA
RDB box

W‘ ULL ! | o 4 - ( J

Ascron

DDR3 SDRAM From

MT41J512M4 - 64 Meg x 4 x 8 Banks e
MT41J256M8 - 32 Meg x 8 x 8 Banks
MT41J128M16 - 16 Meg x 16 x 8 Banks

L £
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How about rest of the timing parameters?

Table 1: Key Timing Parameters
- Tool

SpeedGrade | DataRate (MTis) | Target'RCD-RPCL | RCD(ns) | 'RP(ns) | CLins) automatically
[o3h23d 2133 14-14-14 1309 13.09 13.09

07423 1866 13133 1391 1391 1391 computes tRCD,
42512 11-1111 1375 1375 1275 tRP; and CL!

IS¢ 999 135 125 125 - User can change
-187E 1066 -1 131 13.1 131 these values if
Features Options’ Marking req u I red .

y ' ey ey « Configuration
o \i",;\‘l,“"‘); L5V 40075y

) - 512Megx 4 512M4
¢ |5V center-terminated push/pull /O - 256 Megx 8 256M8
¢ Diflerential bidirectional data strobe - 128Meg x 16 L2BM16
* 8n-bit prefetch architecture « FBGA package (Pb-free) - x4, x8
i I)mv“'mi"l‘h"'k inputs (CK, CK#) - 78-ball (Bmm x 10.5mm} Rev. LM, LK DA
* 8 internal banks - 78-ball (9mm x 11.5mm) Rev. D HX
* Nominal and dynamic on-dic termination (GDT) * FBGA package (Pb-free) - X16

for dara, strobe, and mask signals 96-ball (9mm x 14mm) Rev. D HA
* Programmable CAS READ latency (CL) _ 96-ball (Bmm x 14mm) Rev. K 1T
* Posted CAS additive latency (AL « Timing - cycle time
o Programmable CAS WRITE ltency (CWL) based on i (,_m",w, CL= 14 (DDRI-2133) .093
LK ‘ - 1071ns @ CL = 13 (DDR3-1866) 107
* Flxed burst length (BL) of 8 and burst chop (BC) of 4 — 1.25ns @ CL = 11 (DDR3-1600) 125
i the mbce seistes ot INES) - 1.5ns @ CL=9 (DDR3-1333) -15E
* Sclectuble BC4 or BLB on-the-fly (OTF) — LATHS 60 CL = 7 (DDR3- 1066) 1871
* Self refresh mode * Operating temperature
* Tof 0°C 1o 95°C ) - - Commercial (0°C $ T £ 495°C) None
- BAms, 8192 cycle refresh at 0°C to 85°C Industrial (~40°C < Te € 495°C) I
F2ms, 8192 cycle refresh at 85°C 1o 95%C o Reviston DGHIEKS
¢ Self refresh temperature (SRT) M
o Write leveling
o Multipurpose register Note: 1. Not all options listed can be combined to
* Output driver callbration define an offered product. Use the part

catalog search on http/www.micron.com
for available offerings.
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DDR Wizard simplifies configuration

= New QorlQ Configuration Project

DDR Configuration
Configured device P2020

Configure: |1st DDR Controller

Configuration mode
@ Auto configuration

) Import from memory file

@ Discrete DRAM ) DRAM Module

DDR Controller

Data Rate 800 MT/s =
Ranks
Data Bus width

CAS# Latency (tCL) |6 clocks

-
4

tRP/tRCD 135ns ~

[T1ECC Enabled

gele& lrsterr[r)rer)ﬁtrorller

DRAM Settings
DRAM Configuration per Rank [le' 128Mb x8

DRAM Speed Rating

hd

@ ]

Finish

] {

Cancel

L £
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From memory data
sheet:

- Maximum speed
rating

- Capacity
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Generated files — CW, uboot, ddrinit.c

Z “freescale"

: DDR Controller 1 Registers gdefine DDR 1 INIT EXT ADDR ADDR 0xFF70214C
gdefine DDR_1 SDRAM RCW 1 ADDR 0xFFT02180
$ DDR SDRAM CFG #define DDR 1 SDRAM RCW 2 ADDR 0xFF702184
mem [ORFF702110] = 0x47000008 gdefine DDR_1 DATA INIT ADDR 0xFF702128
#define DDR 1 SDRAM MD CNTL ADDR 0xFF702120
A — gdefine DDR 1 DDRCDR 1 ADDR 0xFF702B28
— gdefine DDR_1 DDRCDR 2 ADDR 0xFFT02B2C
mem [O0xFF702000] = Ox3F - = - =
_ gdefine SDRAM CFG MEM EN MASK 0x80000000
FoLsC_conEie gdefine SDRAM CFG2 D INIT MASK 0x00000010
mem [OxFF7020801 = 0xB0014202 - - - -
/% DDR Controller configured registers' walues *
# (50 _CONFIG 2 #define DDR_1_CS0_EBNDS_VAL 0x3F
mem [OxFF7020C01 = 0x00 pdefine DDR_1 CS1 BNDS VAL 0x00
gdefine DDR 1 CS2 BNDS VAL 0x00
# TIMING CFG 3 #define DDR 1 CS3_BNDS VAL 0x00
mem [O0xFF7021001 = 0x00030000 gdefine DDR 1 CS0_CONFIG VAL 0%80014202
gdefine DDR_1 CS1 CONFIG VAL 0x00
# TIMING CFG 0 — =
mem [0xFF702104] = Ox00330104 #define PEX CONFIG DDR1_INIT EXT ADDR  0x00000000
#define PEX CONFIG DDR1 TIMING 4 0x00220001
# TIMING CFG 1 #define PEX CONFIG DDR1 TIMING 5 0x02401400
mem [OxFF702108] = Ox6EEBES4E gdefine PEX CONFIG_DDR1_Z( CNTL 0xE9080600
#define PEX CONFIG DDR1 WRLVL CNTL 0x8655F614
# TIMING CFG #define PEX CONFIG DDR1 RCW 1 0x00000000
mem [C'XF}?GE_J‘.GC] = OxOFABDOCT #define PEX CONFIG DDR1 RCW 2 0x00000000
# DDR SDRAM CFG 2 _ _ . S
= .. T . /* DDR Controller 1 configuration global structures
mem [OxFF702114] = Ox24401050 fsl ddr cfg regs t ddr cfg regs_0 = {
.cs[0].bnds = PEX CONFIG DDR1_CSO_ENDS,
# DDR SDURAM MODE .c=[1] .bnds = PEX CONFIG DDR1 CS1 ENDS,
mem [O0xFF702118] = Ox00061421 .c=[2].bnds = PEX CONFIG DDR1_CS2_ENDS,
.c=[3].bnds = PEX CONFIG DDR1_CS3 ENDS,
.cs[0].config = PEX_CONFIG DDR1_CS0_CONFIG,
.cs[1].config = PEX_CONFIG_DDR1_CS51_CONFIG,
.c=[2].config = PEX CONFIG DDR1 CS2 CONFIG,
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DDR Validation Tool (DDRV)
Validating DDR Configuration
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Centering of the clock - after ODT optimization

KF‘uasults Choose tests\l

- Centering of
clock scenario

0 clocks |1/8 clocks | 1/4 clocks | 3/8 clocks | 1/2 clocks was re-run
0 clock delay  [0/3 .
178 clock delay 1073 qfter finding the
1/4 clock delay |0/3 right ODT
3/8 clock delay |0/3 values

1/2 clock delay [0/3
5/8 clock delay |0/3
3/4 clock delay [0/3
7/8 clock delay |03
1clockdelay |03
9/8 clock delay |03
5/4 clock delay |0/3
11/8 clock delay |03

3/2 clock delay [0/3 073 073 073 0/3 073 073 073 073
13/8 clock delay [0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3
7/4 clock delay |0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3
15/8 clock delay [0/2 0/3 0/3
2clockdelay  [0/2 073 073
17/8 clock delay [0/2 0/3 0/3
9/4 clock delay [0/2 0/3 0/3
19/8 clock delay [0/2 0/3 0/3
5/2 clock delay [0/2 0/3 0/3

L £
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Initial Bring-Up
Getting out of Reset!
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Initial Board Power On/Validation

Top areas to check if not coming out of Reset:

- Voltage Rails:

- Ensure the all the required voltage levels are provided and meet the specified
levels and tolerances.

- Ensure that the recommended power rail sequence.
- SYSCLK:

- Ensure it is present and meets the voltage level, slew rate, frequency, duty
cycle, and jitter requirements specified.

- Reset Signals

- Ensure PORESET is driven for a minimum of 1 ms and that it is driven before
the core and platform voltages are powered up.

- If HRESET is driven externally, ensure it is released as expected; if driven just
by the T4240, confirm it is released after PORESET deassertion.

- RCW

- Confirm the RCW device is being read after ASLEEP is driven high. If not,
check that the cfg_rcw_src signals are driven as expected when the PORESET
signal is released.

- Confirm RCW contents are as expected. The specifics of the RCW must match
the system configuration.

® £
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Initial Board Power On/Validation

- Connect Debug Tools

- Hardware JTAG probe:

CodeWarrior Tap Kit

<& rorsonn, P Frmiode g 0w, G5, CodeTER? Caouansr, O re. Ui ons, U M i Evergy Dfuins Suktore wgo, Shwin, rotew! MG, FowaUic
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Initial Board Power On/Validation

- Connect Debug Tools

- Software Tools:
- Codewarrior 10.3.x IDE

http://www.freescale.com/webapp/sps/site/homepage.ijsp?code=CW
HOME

= ccs (part of Codewarrior)

- Located .\PA\ccs\bin\ccs.exe
- idcode.tcl

L £
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PR
Verify JTAG connection

F

E!!(kxﬂﬂﬂanﬂurCunnecﬁunSewml
File Edit Interp Prefs History Help

{bin) 1 % source idcode.tel

Specify connecticn:

Scanning for availabkle TAP3s connected wia USB

oo B e e

+

+ Awvailable Remote Connections

+

+ 1 - TUSBIAF - 11270804

+ 2 - CodeWarricrTAP - «<Specify IP Rddress>
+ 3 - EthernetTAF - <«Specify IF Address>

+ 4 - GigabkitT&F - <«3pecify IF Rddress>

+

+ X - Exit Script without Changes

+

R
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Verify JTAG connection

=

E!!(kxkﬂﬂaniurCunnecﬁunﬁewml
File Edit Interp Prefs History Help

Configuring TAP Interfacf....
Configured Connecticn: utap @ 11270804

0: USE TAP {JIAG)
Sending code to USE TAP - please wait

configIAP - ERedefine TAP interface

#

#

#

# scanboard - Scans the target system
# and returns the JTAG IDCode
#

#

#

#

loopkack # - Simple Loopback BEoutine

{bin) 2 % |

* Device 0 IDCCDE: 00220010 Device:

{utap:11270804) Loader scftware wver.

Hidd i A A R M A A R A

FhFFE AR R R A R SR A R A b A4S

FSL T4240 rev l.x

[1.9}
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CW RCW Override

C:\Program Files\Freescale\CW PA v10.1.1\PA\PA_Support\Iinitialization_Files\jtag_chains
Below is an example of a JTAG configuration file for a T4240.

# Example file to allow overriding the whole RCW or only parts of it
#
# Syntax:
# T4240 (2 RCW_option) (RCWn value) ...
#
# where:
# RCW_option = 0 [RCW Override disabled]
# 1 [RCW Override enabled]
2 [Reset previous RCW Override parts]
0x80000001 [RCW Override + PLL Override]
NOTE: Enabling PLL Override could lead to hanging the chip

#
#
#
#
# RCWn =21000+n (n =1 .. 16; index of RCW value)
#

#

value = 32bit value

T4240 (2 1) (210001 0x14180019) (210002 0x0c10190c) (210003 0x00000000) (210004 0x00000000) (210005 0x70023060) (210006 0x0055bc00) (210007 0x1c020000)
(210008 0x09000000) (210009 0x00000000) (210011 Oxee0000ee) (210012 0x00000000) (210013 0x000187fc) (210014 0x00000000) (210015 0x00000000) (210016
0x00000008)
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