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This application note identifies resources and provides
guidance for developing applications using the M SC815x
and M SC825x DSP devices. It includes a check list for
design phases of projects that incorporate the DSPs,
including:

» Definition phase. This document highlights design
requirements, such as pin multiplexing, reset timing,
and other design considerations.

» Design implementation phase. This document
reviews relevant issues for schematic devel opment
and testing.

NOTE
The MSC815x family includes the
MSC8151, MSC8152, MSC8154,
MSC8154E, M SC8156, and M SC8156E
DSP devices. The MSC825x family includes
the MSC8251, MSC8252, M SC8254, and
MSC8256 DSP devices.
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Background

1

Developing a project that integrates one or more M SC815x/M SC825x devices requires planning that

Background
I

identifies:

The specific interfaces required for the design.

How the interfaces are used including whether the interfaces use dedicated signal lines or must
share signal lines during device initialization and/or operation (signal multiplexing).

How the deviceisinitialized/booted during normal operation.

After identifying the high-level system requirements, the designer must define the following hardware
requirements:

Basic power system.

Clocking system.

Reset/initialization system.

Power-up/start-up sequencing system.

Required memory and memory interface system.

Interface connections.

Disposition of unused signal connections to minimize power consumption.

To support the hardware configuration, the designer must also provide software (not discussed in this
document) to support device operation, including:

Deviceinitialization software (reset sequence, booting, and interface setup).
Interrupt service routines (ISRs) to handle normal DSP core intervention tasks and error
interrupts/exceptions.

Protocol -defined data management and processing software (which may include standard Ethernet
frame processing or any of several vocoder implementations, security algorithms for
security-enabled devices, and so forth).

Other software, such as power-management and reporting or overall process management, as
required.

The device specific reference manual and core subsystem reference manuals supply the configuration
programming information required to devel op the application-specific system environment aswell as data
transfer management and coprocessor execution. The core reference manual provides detailed
programming information required to devel op the application-specific a gorithm core processing software
including ISR processing. Support can be provided or recommended by Freescale Semiconductor. Contact
your local sales office or representative for additional information.

MSC815x and MSC825x Design Checklist, Rev. 1

Freescale Semiconductor



2

Supporting Documentation

Supporting Documentation

The M SC815x/M SC825x devices are supported by the following types of documentation:

Product brief. Device specific document that includes a high-level description of critical
performance metrics, detailed lists of product features, and an overview of available hardware and
software development environment tools.

Data sheet. Device specific document that provides a general description of product features,
functional block diagrams, signal/pin assignment for the device packaging, detailed physical and
electrical specificationsincluding operating parameter values, general hardware design guidelines,
ordering information, and detailed packaging specifications.

Reference manuals. Each device is supported by four reference manuals:

— Device specific. Includes detailed information about the device for each modul e/subsystem

with specific programming models to allow configuration, programming, and operation
monitoring. In addition, this document describes device level functionality including interrupt
processing and debugging.

3850 DSP Core Reference Manual. Includes a detail ed description of core functionality and
operation including the core instruction set programming.

MSC8156 SC3850 DSP Core Subsystem Reference Manual . Includes adetail ed description and
programming information for the memory management unit (MMU), extended programmable
interrupt controller (EPIC), and internal memories (including cache memories) supported in
each subsystem.

QUICC Engine Block Reference Manual with Protocol Interworking. Includes a detailed
description and programming information for the QUICC Engine subsystem including the dual
RISC processors, internal memory, communication controllers and interfaces, baud rate
generators and counters, and lists which components in this subsystem are used by the

M SC815x/M SC825x DSPs.

Application notes. Individual documentsthat provide specific recommendationsand guidelinesfor
configuration and operation of the device for specific applications or for specific interface
enablement and optimization.

NOTE

Before starting an application design, refer to the latest device errata document for the
corresponding device. Contact your local sales office or representative for details.

MSC815x and MSC825x Design Checklist, Rev. 1
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Power Supply Requirements

3 Power Supply Requirements

The following sections discuss the various aspects to consider for power supply selection and design.

3.1

Power Supply and Ground Inputs

Each M SC815x/M SC825x device requires the power supplies and groundslisted in Table 1. Refer to the

device specific technical data sheet for minimum and maximum voltage levels.

Table 1. MSC815x/MSC825x Power Inputs

PCI Express)

Signal Name Symbol Description Required Voltage
POWER
VDD Vpp Core and Internal logic power 1.0V
M3VvDD Vbowma M3 memory Power. Only for 1024 KB, the rest 32 KB are 1.0V
powered with Vpp,.
MVDD Vbbom MAPLE-B Power 10V
GVDD1, GVDD2 VbDDDR DDR Interface Power. Each controller has it's own supply. 1.5V (DDR3)
1.8V (DDR2)
M1VREF, M2VREF MVRer DDR Reference Voltage =Vppppr2 V
NVDD, QvDD Vppio Input/Output Power. MSC815x/MSC825x /O voltage is 2.5 25V
not like the 814x family which has 3.3 I/O voltage.
SXPVDD1, SXPVDD2 Vppsxp RapidlO Pad Power (also used for SGMII and PCI Express). 1.0V
Each HSSI port has it's own supply.
SXCVDD1, SXCVDD2 Vbpsxc RapidlO Core Power (also used for SGMII and PCI Express). 10V
Each HSSI port has it's own supply.
PLLx_AVDD VDDPLLx System PLL x Power (x =0, 1, 2) 1.0V
SR1_PLL_AVDD, VbDRIOPLL RapidlO PLL Power (also used for SGMII and PCI Express) 10V
SR2_PLL_AVDD
GROUND
VSS GND Internal logic and 1/O Ground oV
SR1_PLL_AGND, GNDRjopLL RapidlO PLL Ground (also used for SGMIl and PCI Express) oV
SR2_PLL_AGND
SXCVSS1, SXCVSS2 GNDgxc RapidlO Transceiver Core Ground (also used for SGMII and ov
PCI Express)
SXPVSS1, SXPVSS2 GNDgxp RapidlO Transceiver Pad Ground (also used for SGMII and ov

Actual requirements depend on the specific design implementation. Refer to the product-specific technical
data sheet for detailed specifications. The data sheet also lists the required reference voltage source for
each signal connection. Someimplementations may requiredifferent voltagelevelsfor the specified power
supplies. For example, DDR3 memories use a nominal 1.5V whereas DDR2 memories use a nominal
1.8 V. Select the appropriate voltage level to meet your design requirements using the values
recommended in the device-specific data sheet.

MSC815x and MSC825x Design Checklist, Rev. 1
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3.2

Power Supply Requirements

Power Consumption

Use the following guidelines when considering power consumption and dissipation requirements:

3.3

For each power supply rail, select a source that can supply both the average expected current and
peak power requirements. Typical and peak requirementsare application dependent. Seethedevice
specific technical data sheet for device power characteristics and power supply design
recommendations.

Use the thermal characteristics and consideration guidelines provided in the device-specific data
sheet to perform thermal analysis when designing board layout.

Some applications that do not use some of the device modules can reduce power consumption by
connecting some of the power signalsto GND instead of the active supply. Refer to the application
note MSC8156 DSP Family Lower Power Modes (AN4184) for details on powering down certain
power domains.

A power calculator tool is available upon request under NDA. Contact your local sales office or
representative for details.

Decoupling

When devel oping a specific board design, include decoupling capacitors to minimize noise propagation
and maintain proper power levels. Itisvery important that particul ar attention is paid to decoupling for the
suppliesfor the PLL circuitsto minimize radiated emissions and promote stable frequency generation and
clocking. Section 3.2 of the data sheet includes decoupling guidelines for the PLL power circuits. Asa
reference, the user can review the design of the MSC8156ADS, available under NDA from Freescale. This
board design include:

Bulk capacitorsfor Vpp. The bulk capacitors decrease low frequency noise. Bulk capacitors
should be placed as close as possible to the MSC815x/M SC825x power balls to minimize voltage
spikes on the Vyp. In the case of the M SC8156/M SC8156E/M SC8256, a total of seven 150 pF
capacitors are required. Five of 150 pF need to be placed close to the DSP device as shown in
Figurel. For the M SC8151/M SC8152/M SC8154/M SC8154E/M SC8251/M SC8252/M SC8254, a
total of five 150 pF capacitors are required. Three of the 150 puF need to be placed closeto the DSP
device.

Power Supply MSC8156
e N N
B N R

7 x 150 uF

Power Supply MSC8154

IENE N EE

T rrrrr
5x 150 pF

Figure 1. Bulk Capacitors Placement for MSC815x/MSC825x

MSC815x and MSC825x Design Checklist, Rev. 1
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Power Supply Requirements

» Bulk Capacitor for V ppppr 0N the MSC815x/M SC825x. Two 47 pF bulk capacitors are placed on
Vppppr (for each of the two controllers) in the MSC815x/M SC825x to decrease low frequency
voltage spikes. Bulk capacitors should be placed as close as possible to the DSP device

» Bulk Capacitor for Vppp3 on the MSC815x/M SC825x. One 47 pF bulk capacitor is placed on
Vppwm3 in the DSP to decrease low fregquency voltage spikes. Bulk capacitors should be placed as
close as possible to the DSP.

« Bulk Capacitor for Vppy on the MSC815x/M SC825x. One 47 pF bulk capacitor is placed on
Vppwm N the DSP device to decrease low frequency voltage spikes. Bulk capacitors should be
placed as close as possible to the DSP device.

» Bypass Capacitors for all power supplies on the M SC815x/M SC825x. Should be combined from
four types of capacitors. 0.01 uF, 0.1 uF, 1 uF, 4.7 uF bypass. Every power ball should be
connected to a0.01 pF or 0.1 pF or 1 pF capacitor, with the total number to include the same
number of capacitors of each value. For example, for 60 power balls, there would be 20 capacitors
of each size. Spread three to four 4.7 uF capacitors among the power balls. The capacitors should
be ceramic capacitorswith low ESR/ESL and placed on the DSP board for filtering high frequency
noise. Ceramic capacitors should be placed on the device ball.

» Refer to the device-specific data sheet for details on PLL decoupling circuits.
* Inaddition to information about power supply decoupling, AN3634: Designing a Core Power
Supply for MSC8144 DSPs also includes power plane layout and other design tipsto achieve a

stable voltage supply for the MSC8144 device. You can apply similar guidelinesto the
M SC815x/M SC825x board design.

3.4 1/O Signal Levels

NOTE
This section is not relevant to Serial RapidlO and DDR 1/O signal levels.

The MSC815x/M SC825x GPIO voltageis 2.5 V. Many industrial standard peripheral devicessuch as12C,
SPI, and UART devices can support arange of 1/O voltage between 1.8 V-3.3 V.

CAUTION

Direction connection of 3.3V devices can cause damage to the DSP device. Never connect
3.3V devices directly to the DSP GPIO pins

If the M SC815x/M SC825x device connects to a peripheral device that drives signalswith avoltage level
that isnot 2.5V (for example, 3.3V devicesthat drive the TDM, 12C, SPI, UART, CLKIN, or RESET
signals), the design must employ a voltage trandlator on the board to avoid applying voltage levels to the
DSP above specified nominal values.

The hardware logic of the CodeWarrior USB TAP has two remote power supplies:
» Themain logic (power processor, CPLD, and so on) feeds from the Vbus of the USB cable.

* Theoutput buffers are powered from sense signal on pin number 11 of the 14-pin OnCE cable
connected to the target, and should be connected to 2.5 V to provide correct signal level on JTAG
port.

MSC815x and MSC825x Design Checklist, Rev. 1
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Power-Up Sequence and Start-Up Timing

4  Power-Up Sequence and Start-Up Timing

Device start-up requires a synchronization between starting and applying the various device power
supplies. Refer to the Section 3 of the device-specific data sheet for guidelines on power supply ramp-up
sequence and timing.

5 System Clocking

The following sections provides guidelines and descriptions for the various clocking systems used with
and in the M SC815x/M SC825x. I

5.1 Clock Signals

MSC815x/M SC825x devices use clock signalsfor internal clocking and for synchronousinterfaces. Each |
of the clock signals hasits own unique requirements. Clock signals include the following:

+ Geneadl:
— CLKIN
— CLKOUT
» Serial RapidlO/SGMII/PCI-Express:
— SRx_REF_CLK/SRx_REF _CLK (differential pair)
e TDM:
— TDMxRCK
— TDMXTCK
o Timers.
— TMRX
o JTAG:
— TCK
 DDR:
— MXCK[0-2]/MxCK[0-2] (differential pairs)
* Ethernet:
— GEx_RX_CLK
— GEx_TX_CLK
— GEx_GTX_CLK
— GE_MDC
o« SPI:
— SPI_SCK
. I%C:
— 12C_SCL |

MSC815x and MSC825x Design Checklist, Rev. 1
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System Clocking

Refer to the device specific technical data sheet in Section 2.6.1 through Section 2.6.9 for the individual |
signals requirements. For each clock signal, make sure that you comply with each of the following
specifications:

» Clock frequency limits.

» Clock dope limits.

o Jitter limits.

* Output clock load requirements.

» Clock tree for the DDR-SDRAM balancing with zero delay buffersfor large loads.

» Specia startup sequencing requirements for clock signals during reset.

Asshown in Chapter 7 Clocks of the device-specific reference manual, the MSC815x/M SC825x device |
has a flexible clocking scheme to deliver the clock frequencies used by the various subsystems and
external interfaces. During power-on reset, the user configures a specific clock mode that defines the
various clock frequencies and domainsin the device. The specific clock mode is selected using the
MODCK][5-0] field in the reset configuration word. Table 7-1 in the device specific reference manual
shows the rel ationships between the input clock (CLKIN) and the mode (MODCK), and theinternal clock
domains.

Table 7-2 in the device specific reference manual shows the relationships between the mode (MODCK)
and the output clock (CLKOUT), according to the CLKOUT configuration defined during power up
sequence.

NOTE
For each MODCK selected, a specific frequency is selected for each clock domain and a
specific CLKIN frequency isrequired (66.67 Mhz or 100 Mhz). Table 7-1 in the device
specific reference manual has detailed information about the MODCK options. Evaluate
each clock and make sure that CLKIN frequency and clock mode (MODCK) yield the
desired internal frequencies.

5.2  Serial RapidlO Reference Clock

Because the serial Rapidl O reference clock isan external signal, the detail ed description and requirements
are discussed with other interface signal requirements. See the device specific data sheet for details. |

5.3 QUICC Engine Subsystem Clocks

The QUICC Engine subsystem requires input clocks as shown on the right of Figure 2 to drive the UCC
clock signals. The clock signalsfor each of the UCCsdriven by the M SC815x/M SC825x are based on the
clock inputs shown in Figure 2, For example, the 125 MHz clock source GTX_CLK125 connects

GE1 TX_CLK, whichisusedtodrive GE1 GTX_CLK asaclock output from the M SC815x/M SC825x
to the Ethernet PHY. RX_CLK of the Ethernet PHY can connect to GE1 RX_CLK, whichisusedtodrive
UCC1 Rx as clock input from the Ethernet PHY. Refer to the device specific data sheet and reference
manual for connection options and details.

MSC815x and MSC825x Design Checklist, Rev. 1
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System Clocking

BRG5 BRG6 | | BRG7 || BRG8

rov v

Rx|
uccl — «— GE1_TX_CLK
TXj Bank of Clocks l«— GE1_RX_CLK
Selection Logic
Rxl< l«— GE2_TX_CLK
uccs— «— GE2_RX_CLK
TX| (Partially filled cross-switch logic

programmed in the multiplex
logic registers.)

Time stamps 1,2 4—‘

Figure 2. Bank of Clocks in the QUICC Engine Subsystem |

Table 2. Clock Source Options Using External Clock Signals

External CLK
Clock
GE1_RX_CLK | GE1_TX_CLK | GE2_RX_CLK | GE2_TX_CLK
UCC1 Rx \%
UCC1 Tx \Y,
UCC3 Rx Y,
UCC3 Tx \Y,
Time Stamp 1 \Y, \Y,
Time Stamp 2 \Y, \Y,

Although SPI is part of the QUICC Engine subsystem, it does not receive its clock signal from the Bank
of Clocks. SPI_SCK is selected by configuring the GPIO17 signal (see Chapter 24 GPIO in the device
specific Reference Manual for details). The clock signal operation (clock invert, clock phase, and clock
gap) are configured in the SPIMODE register (see Chapter 20 Serial Peripheral Interface (SPI) in the
device specific Reference Manual for details).

5.4  12C Clock

I12C_SCL isselected by configuring the GPIO30 signal (see Chapter 24 GP1O inthe M SC815x/M SC825x
device specific Reference Manual for details). See Chapter 26 1°C in the M SC815x/M SC825x device
specific Reference Manual for details on the clock operation.

MSC815x and MSC825x Design Checklist, Rev. 1
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System Clocking

5.5 Clock Mode Tool

A spreadsheet tool that calculates all component frequencies depending clock mode and clock source for
the M SC815x/M SC825x DSPsisavailable under NDA. Thistool also validates configured clock schemes |
by clock specifications. Figure 3 shows an example of the tool spreadsheet. Contact your local Freescale
sales office or representative for details.

Figjee (I
FAodC T B

LE_OUT PLL z¢l I B
|Mai- target - device 1 (bard coded) | ke seles] I

eripherials Freq = 250 Mq
2 CLASS Freq= 500 Mq

:' CLASEOF = |
Titanium 0 OF | 1 itaninm O Freq = 1000 MugSor Co
PLL Freg =
PLLOPD= 1 Titanium 10F = | 1 [Titaninm 1 Freq = 1000 Mbdsy,,
900 Mhz 1 otar, Sw
PLLO MF = 3 Titanium 20F | 4 itanium 2 Freq = 1000 Mbds.. ro
I: Titanium 30F | 4 itanium 3 Freq = 1000 Mbds.. ro
I: Titanium 4 OF | 4 itaninm 4 Freq = 1000 Mbds.. o
Titanium 5 OF =| 4 itanium 5 Freq = 1000 WMbds., co
PLL Freg =
CLKIN = 100.00 Mhz PLLIFD= 1 1000 Mhz
PLLIMF = 10
SRIODF = ZRIO Freq =
:' CE DF = | z |:| CE Freq = 500 m.*
PLL Freq = I
_|m|: 200 Mhz | MA&PLEDF= | 2 I:' MAPLE Freq = 450 MI-{
PLLE MF = 5
=| DORODF = | 1 |=| DORO Freq=  #00 mn{

EK_DUT Freq ! T5.00 I

Figure 3. Clock Mode Tool Spreadsheet Example

MSC815x and MSC825x Design Checklist, Rev. 1
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Reset

6 Reset

Use the following reset guidelines:
 Ensurethat the SRESET pin is not driven by external logic.
* Connect the HRESET and SRESET pinsto 4.7 KQ pull-up resistors.
«  When adebugger is not used, TRST must be tied directly to PORESET as shown in Figure 4.
*  When adebugger isused, TRST and PORESET must be connected as shown in Figure 5.
» Refer to the device data sheet for the PORESET, HRESET and SRESET electrical requirements.
» Refer to the device reference manual for the functional description of the reset sequence.

MSC815x
On-board PORESET source TRST
(example: voltage monitor) l
O PORESET

Figure 4. Reset Connection in Functional Application

On-board TRST source
(example: OnCE) MSC815x

O _
TRST
On-board PORESET source

(example: voltage monitor)

L PORESET

Figure 5. Reset Connection in Debugger Application

/7 Boot

Chapter 6 Boot Programof the device specific reference manual describesthe functionality and operation
of the boot program.

Use the following boot guidelines:
 Implement an 1°C EEPROM of at least 8 KB in size in the system to support boot patches.
» Contact your local sales office or representative to obtain the boot patch files.
For additional information, see:
* Using an 1°C EEPROM During MSC8156 Initialization (AN3670)
» Advantages of Using 12C EEPROMSs During Reset and Boot Flow for MSC8156 DSPs (EB728)

MSC815x and MSC825x Design Checklist, Rev. 1
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I/0 Multiplexing

8 1/0 Multiplexing

Use the following 1/0 multiplexing guidelines:

» Based on the system requirements, select the required interfaces using the Pin Mux Tool. The tool
spreadsheet confirmsall pin availability based on application requirements, such as DDR memory,
peripherals, GPIO/IRQ pins, and so on. In addition, thistool validates power suppliesand displays
all pin mapping based for the application. Contact your local sales office or representative to obtain
the Pin Mux Tool. Figure 6, Figure 7 and Figure 8 show examples of the tool spreadsheet
displays.

» Verify that all device interfaces meet the AC specifications listed in the data sheet for the DSP
device. Note that the AC specifications are specific with regard to external loads. Also, remember
to account for signal propagation delays, clock jitter, and any other factors that can impact signal
timing.

MSC815x and MSC825x Design Checklist, Rev. 1
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Configuration Selection

Item Mode Selection

Maple Used

M3 Size 105EKE

TOMOD Full duples [RH!TH clock & sync are shared) fes 2links
TDOMI1 Full duples [RH!TH clock & sync are shared] ‘fes 2links
TDM2 Maone Mo 1link
TDM2 Mone Mo 1link.
Ethernet] Mane

Ethernet? SGMIlon HSS1 port #1

Ethernet Management ‘ez

5P1 ‘ez

RapidiOi lone

RapidiO2 41 3126

PCle Mone

DDR1 DOOR2 32bit | with ECC
DDR2 DOR2 32bit | with ECC
DMA External Request #0 ‘es

DMA External Request #1 lone

Uart Mane

12C Yes

JTAG fes

¥alid, but not power optimal [RapidlO1 1z lane is active as well as SGMII lane on port #1). To
save power, use SGMIN on port #1 or move RapidlO to port #1 and use SGMII2 on port #2_

I/0 Multiplexing

TMRE Usage Free § Used Select GPI0O Usage Free ! Used
TMED Mo GPIO0
TMREI1 Mo GPIO1
TMEZ2 Mo GFPIOZ
TMR3 Mo GPI03
TME4 Mo GPIO4
GPIOS
IRGQ Usage Free | Used Select GPIDE
IRQ0D Mo GPIO7
IRG1 Mo GFPIO#
IRG2 Mo GFPI09
IRG3 Mo GPIO10
IRG4 Mo GFPIO11
IRGS Mo GPIO12
IRQE Mo GPI013
IRGT7 Mo GPIO14
IRQE Mo GPI015
IRGA Mo GPIO16
IR0 Mo GPI017
1RGN Mo GPIO18
IRG12 Mo GPI013
IRG1} Mo GPI1020
IR 14 Mo GPIO21
IRG1S o GPI022

Ty

Figure 6. Functions Selection Worksheet in Pin Multiplexing Tool

MSC815x and MSC825x Design Checklist, Rev. 1
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1/O Multiplexing

:.'ih'ISCBHE-’J power supplies

Symbol Supply Connectivity
Core supply voltage VDD 1.0V
Maple supply voltage WMWVDD 1.0V
I3 supply voltage M3VDD 1.0V
/0 voltage (excluding DOR and RapidlO) MYVDD, QVDD 25V
LR memaory supply voltage GWVDDA 1.8V
DORZ memory supply voltage GWVDD2 1.8V
HSSI1 C voltage SXCVDDH 1.0V
HSSI P voltage S¥PVDDA 1.0V
HSSIZ C voltage SXCVDD2 1.0V
HSSIZ F voltage S¥PVDD2 1.0V

Please see details in the device data sheet as for the right connectivity of the following: WVDDPLLD
VDOPLLZ, MAWVREF, M2VREF, WDDREIOPLLY and VDDRIOPLLZ

Figure 7. Power Supplies worksheet in the Pin Multiplexing Tool

Usage during power on
Pin ¥ ¥ Ball Name ~ | Pin Name ¥ |Selected Functions ¥ |reset ¥ |Functional Usage ¥ |Reference Supply
1 Rl CLEKIN CLEIMN USED Q¥DD
2 TE CLEOUT CLEOUT LSED Q¥DD
3 T3 PORESET_B FPORESET# USED Q¥DD
4 P4 HRESET_B HRESET# LSED Q¥DD
5 N3 SRESET_B SRESET# USED Q¥DD
[ RS STOFP_BS STOF_BS LSED Q¥DD
T P5 INT_OUT_B INT_OUT# USED Q¥DD
Ei P2 NMI_E TMAIE LSED Q¥DD
3 P NMI_OUT_B FMIL_OUIT# USED Q¥DD
10 L26 RC21 GhHO - UrUSED N¥DD
1 K21 RCW_LSEL_B_0_RCI7 GMD RCwW_LSEL_O# URUSED N¥YDD
12 L2% RCW LSEL_E 1 RCi18 GhHO BCWw _LSEL_1# UrUSED N¥DD
13 L22 RCW_LSEL_B 2 RC13 GhD RCwW_LSEL_2# URUSED N¥YDD
14 L21 RCW LSEL_E 3 RC20 GhHO BCWw _LSEL 3# LUrUSED N¥DD
15 G28 GPIOMIRQO_BIRCO MC RCW[016,32.48) URUSED N¥YDD
16 H28 GPIONIRG1_BIRC1 {41 RCW[117,33.49] UrUSED N¥DD
17 K28 GPI02/IRQ2_BIRC2 MC RCwW[218,34.50] URUSED N¥YDD
18 K26 GPIO3DBEGIIRGE BIRC3 {41 RCW[3,19,36,51] UrUSED N¥DD
13 H25 GPIO4HDDNINIRG4_BIRCHY MNC RCwW[4.20,26.52] URUSED N¥YDD
20 G27 GPIOSIRGS BIRCH {41 RCW[6,21,.37.53] UrUSED N¥DD
21 H27 GPIOENRQE_BIRCE MC RCW[E.2238.54) URUSED N¥YDD
22 K27 GRPIOMIRGY _BIRCT {41 RCW[7.23,39.866] UrUSED N¥DD
23 J26 GPIO&/IRQE_BIRCE MC RCW[8.24.40.56] URUSED N¥YDD
24 H26 GPIO%IRGY_BIRCY {41 RCW[9.26.41.57] UrUSED N¥DD
25 G26 GPIOI0IRQ10_EBIRC10 MC RCwW10,26,42.58] URUSED NYDD
26 K25 GPIOIRG_BIRC1 {41 RCW[,27,43,69] UrUSED N¥DD
27 J25 GPI0IZNIRQ12_BIRC1Z MNC RCW[12,28,44.60] URUSED N¥YDD
28 E24 GPIO13IRG13_BIRC13 kC RCW[13,29,45,81] LUrUSED N¥DD
Figure 8. Pin Mapping worksheet in the Pin Multiplexing Tool
MSC815x and MSC825x Design Checklist, Rev. 1
14 Freescale Semiconductor



9 Identifying the Device ID and Revision Number

Identifying the Device ID and Revision Number

The M SC815x/M SC825x devices have several places that carry the Device ID and Revision Number
information. Table 3 summarize all the locations where software can explore the Device ID and Revision
Number and identify the device type and mask set accordingly.

Table 3. MSC815x/MSC825x Rev 2.1 Device ID and Revision Number sources (Mask set number: OM52Y) |

SRIO PEX GCR JTAG
Device

DIDCARIDI]| DICAR[DR] |DevicelD!| Rev.ID? [SPRIDR[PARTID]®| SPRIDR[REVID] | JTAGID* | |
MSC8151 1810 1 1810 1 8304 1 1189_001D | |
MSC8152 1810 1 1810 1 8304 1 1189_001D | |
MSC8154 1810 1 1810 1 8304 1 1189_001D | |
MSC8154E 1812 1 1812 1 830C 1 1189_101D| |
MSC8156 1818 1 1818 1 8302 1 1189_401D | |
MSC8156E 181A 1 181A 1 830A 1 1189_501D | |
MSC8251 1810 1 1810 1 8304 1 1189_001D | |
MSC8252 1810 1 1810 1 8304 1 1189_001D | |
MSC8254 1810 1 1810 1 8304 1 1189_001D | |
MSC8256 1818 1 1818 1 8302 1 1189_401D | |

1 pci Express Device ID is accessed at offset 0x02 for common PCI configuration registers.
2 pcl Express Revision ID is accessed at offset 0x08 for common PCI configuration registers.
3 SPRIDR reside at address OXFFF2_8028.

4 JTAGID is accessed by JTAG initiator through the Test Access Port (TAP).

MSC815x and MSC825x Design Checklist, Rev. 1
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10 DDR External Memory Use

Careful consideration must be given to the design and implementation of the external memory subsystem.
The DDR memory supported by MSC815x/M SC825x devices is a high-frequency memory interfaceand |
the printed circuit board (PCB) design must be done carefully and verified with a simulation tool. The
following list highlights the main issues to consider in such a design:

* Perform simulation for board layout to select proper termination. Use simulation output for AC
timing calculation.

 Perform detailed timing analysis for AC spec between MSC815x/M SC825x and DDR-SDRAM |

device, include signal propagation delay, coupling, termination mismatch, trace mismatch, and
clock skew.

10.1 SSTL-1.5/1.8 V Interface and Board Design Guideline

DDR memory adopts the SSTL-1.5/1.8 V interface shown in Figure 9. V11 and Vgrge mean half voltage
of Vppg in DDR memory. Vppg in DDR memory and Vppppr in MSC815x/M SC825x device sharea |
power supply of 1.8V for DDR2 or 1.5V for DDR3. Vggr in DDR memory and MV ggg in

M SC815x/M SC825x device share a half voltage of power supply of 1.8 V for DDR2 or 1.5V for DDRS3.

Driver VT Receiver

|
— N

RS VlN
Vour AN >
VREr

Figure 9. Typical Memory Interface Using Class Il Option

* Vi1 and Vgee should have DC values as close as possible (VREF should track VTT and GVDD)
VTT, VREF = 1/2 GVDD. VTT should be generated from IC and VREF can be either generated
from the same | C or resistor’s divider of 100 OHM with tolerance better than 1% from GVDD.
Refer to the MSC8156 ADS schematics for reference.

* VRger should beisolated from noise by space and three decoupling capacitors of 0.1 pF, 0.01 pF,
and 4.7uF. Refer to the MSC8156 ADS schematics for reference.

» Useon-dietermination for data, strobe and mask pins. Use Rt termination for address and control
pins.Values of termination depends on board implementation; therefore, all termination values are
determined from waveform simulation

MSC815x and MSC825x Design Checklist, Rev. 1
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Use the following DDR routing order:

1. Power (VTT, VREF).

2. Data

3. Address/ command. DDR3 Address and Command signals should be routed according to
flyby topology - refer to DDR3 JEDEC standard.

4. Control

5. Clocks.- Clock termination should be implemented close to the memory component

Select appropriate power supply level for design and ssimulation.

If multiple MSC815x/M SC825x DSP devicesreside closely on a board, route adjacent DDR data
groups on alternating critical board layers to reduce crosstalk.

In DSP farms, simultaneous switching draws more power if the DDR clocks on DSPs are
synchronized. M SC815x/M SC825x PLL outputs are synchronized to arelevant CLKIN. Using a
clock tree on the board that provides a phase-shifted CLKIN to each M SC815x/M SC825x on the
board prevents simultaneous switching.

MxODT[0-1] and MxCKE[0-1] pinswork with each chip select MxCS[0-1]. Tie MxODT[0-1]

and MxCKE[0-1] on DDR controller to ODT and CKE on individual SDRAM corresponding to

MxCS0-1].

User may swap any data bit 0 (DQO) within a certain byte (at the memory component) to any data
bit of same the same byte in the DDR component. For example DSP DQO can connect to any bit

from DQO to DQ7 in the memory component.

User may swap between any data byte between the DSP and the memory component. For example
DSP DQO can connect to any bit from DQO to DQ7 in the memory component. Note that the
corresponding DQS and DM should follow the data connection.For example DQO to DQ7,
DQS0,DQS0 and DMO (byte 0) can be connected to DQ8 to DQ15, DQS1,DQS1 and DM 1 (byte
1) in the memory component

The DDRS3 controller supports the ZQ calibration commands ZQCL, ZQCSby DDR_ZQ CNTL.
Tousethe ZQ calibration function, a240 Q + 1% tolerance resi stor must be connected between the
ZQ pin of the DDR3 memory and ground.

Use the following guidelines for the DDR3 memory connectivity:

bRESET needsto be asserted low at power up.

VREFCA needs to be routed to V geg for address/'command.

VREFDQ needs to be routed to V ggg for data

TDQS/TDQSH# are not supported by the M SC815x/M SC825x DDRS3 controller.

MSC815x and MSC825x Design Checklist, Rev. 1
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10.2 Memory Signal Termination
The DDR controller supports both DDR2 and DDR3 SDRAM. Each memory typerequiresdifferent signal
termination combinations:
» |If the DDR controller is configured for DDR2:
— Connect MxMDICO to GND through an 18-Q precision 1% resistor.
— Connect MxMDIC1 to Vppppg through an 18-Q precision 1% resistor.
» |f the DDR controller is configured for DDR3:
— Connect MxMDICO to GND through an 36-Q precision 1% resistor.
— Connect MXMDIC1 to Vppppg through an 36-€ precision 1% resistor.

NOTE

MxMDIC[0-1] are used for the automatic impedance calibration.
Thedrive calibration isindependently enabled/disabled whilein full strength mode. There
isno drive calibration while in half strength mode.

For guidelinesto terminate unused memory signal lines please refer to the Pin Mux Tool and data sheet.

The following documents (available at www.freescale.com) provide additional detailed design guidelines:

» MSC8154/6 Hardware and Layout Design Considerationsfor DDR2 and DDR3 SDRAM Memory
Interfaces (AN3658).

» Hardware and Layout Design Considerations for DDR Memory Interfaces (AN2582).
» Hardware and Layout Design Considerations for DDR2 SDRAM Memory Interfaces (AN2910)

MSC815x and MSC825x Design Checklist, Rev. 1
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11 Interface Connections

Thefollowing sections provide general guidelinesfor the various communication interfaces supported by
M SC815x/M SC825x devices.

11.1 SPI
The MSC815x/M SC825x SPI can be programmed to work in asingle- or multiple-master environment.

11.1.1 SPIl as a Master Device

In master mode, the SPI sends a message to the slave peripheral, which sends back a simultaneous reply.
A single-master device with multiple slaves can use general-purpose parallel 1/0 signalsto selectively
enable slaves, as shown in Figure 10. To eliminate the multi-master error in asingle-master environment,
themaster SPI_SL input can be forced inactive by clearing PAR[DD20] in the GPIO registersto 0 forcing
the GPIO20/SPI_SL signal to function as GPIO.

Slave 0
SPI_MOSI P SPI_MOSI
SPI_MISO [« SPI_MISO
SPI_SCK * p{ SPI_SCK
» SPI_SL
Master SPI
Slave 1
&——Pp SPI_MOSI
¢ SPI_MISO
oSt ¢ > SPI_SCK
ecoder can be A
Either Internal or » SPI_SL
External Logic
Slave 2
P SPI_MOSI
SPI_MISO
P» SPI_SCK
» SPI_SL

Figure 10. Single-Master/Multi-Slave Configuration
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11.1.2  SPIin Multi-Master Operation

The SPI can operate in a multi-master environment in which SPI devices are connected to the same bus.
Inthisconfiguration, the SPI_MOSI, SPI_MISO, and SPI_SCK signalsof all SPIsare shared; the SPI_SL
inputs are connected separately, as shown in Figure 11. Only one SPI device at atime can act asa
master—all others must be slaves.

SPI_SL1
SPI_SL2
SPI_SL3

SPI_SLO

SPI #0

SPI_MOSI
SPI_MISO
SPI_SCK
SPI_SL
SELOUTL
SELOUT2
SELOUT3

SPI #1

SPI_MOSI
SPI_MISO
SPI_SCK
SPI_SL
SELOUTO
SELOUT2
SELOUT3

SPI #2

SPI_MOSI
SPI_MISO
SPI_SCK
SPI_SL
SELOUTO
SELOUT1
SELOUT3

SPI

H*

3

SPI_MOSI
SPI_MISO
SPI_SCK
SPI_SL
SELOUTO
SELOUT1
SELOUT2

Notes:
« All signals are open-drain

 For a multi-master system with more than 2 masters, SPI_SL and SPIE[MME] do not detect all possible conflicts.
« It is the responsibility of the software to arbitrate for the SPI bus (with token passing, for example).

* SELOUTX signals are implemented in the software using general-purpose I/O signals.

Figure 11. Multimaster Configuration

MSC815x and MSC825x Design Checklist, Rev. 1

20 Freescale Semiconductor




Interface Connections

11.1.3 General SPI Guidelines

Use the following guidelines for SPI connections:
» Connect the device as shown in Figure 10 or Figure 11 as appropriate for your system.
A 4.7t010KQ pull-up resistor is recommended for SPI_MISO.

* I1f MSC815x/M SC825x SPI pinsare not in use please follow the recommendationin PINMUX tool
and data sheet

* RouteSPI_SCK, SPI_MOSI, and SPI_MISO in adaisy chain fashion, keeping stubsasminimal as
possible.

» Refer to the device specific data sheet from timing specifications. The maximum distance between
the M SC815x/M SC825x and other SPI devices on the SPI busislimited by desired operating
frequency.

11.2 Ethernet

The M SC815x/M SC825x has two Ethernet controllers supported by the QUICC Engine subsystem. Each
controller supports two standard MAC-PHY interfaces to connect to an external Ethernet
transceiver. Supported interfaces include:

» 1000/200 Mbps RGMII interface (multiplexed with TDM)
» 1000 Mbps SGMII interface (connected externally using SerDeslines viathe HSSI)

11.2.1 General Ethernet Guidelines

Use the following guidelines for designing an Ethernet interface into a system:
» Chapter 3 of the reference manual identifiesthe correct signalsto use for each Ethernet controller
and interface type.
* Thesignal list inthetechnical datasheet identifiesthe signal by ball location. Usethislist to check
your schematic for proper connectivity.

* The SGMII mode uses a SerDes interface with differential pair signals. Refer to the technical data
sheet for detailed specifications and operating descriptions. The RCW selectsthe SerDesinterface
for SGMII, see description in Section 5.3.1 Reset Configuration Word Low Register (RCWLR) of
the device reference manual.

* For using the GE_MDIO and GE_MDC signals consider whether an external host processor can
manage Ethernet PHY instead of M SC815x/M SC825x device. If GE_ MDIO and GE_MDC are not
used, terminate the signals as described in Table 47 in the M SC815x/M SC825x device specific
data sheet.

» Terminate any unused Ethernet signal lines (that are al'so not multiplexed for any other use) as
described in Table 46 of the M SC815x/M SC825x device specific data sheet.

» Thegeneral rulesfor connecting the RGMII output lines to the RGMII PHY are:

— If thetraceislong (>2 inches) and the line impedance is not 50 Q, you should add a 22 O termination
resistor near the M SC815x/M SC825x output transmit lines.

MSC815x and MSC825x Design Checklist, Rev. 1
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— If thetracethat exists between the M SC815x/M SC825x and the PHY isvery short, you can just
use a direct connection without the additional termination resistor

11.2.2 RGMII Considerations

* UnlikeMSC814x, RGMII related pin naming for the 2 Ethernet controllers, carry the same naming
convention. Figure 12 shows an example of connecting each of the controllersto an RGMII PHY
and Figure 13 shows an example of connecting each of the controllersto an RGMII MAC or
switch.

» Board designers must pay special attention to the clock-to-data skew for RGMII signals. Refer to
the application note RGMII Ethernet Timing in SarCore Based MSC8156 DSPs (AN4101) for
details on adjusting the Ethernet clock and delay timing using the General Configuration Register
4 (GCR4).

* For aMAC-to-MAC connection, the GCR4 must be programmed to compensate for the
clock-to-data skew.

* ForaMAC-to-PHY connection, most PHY s already include delay logic that can compensate for

this delay.
125 MHz 125 MHz
Clock AF27 Clock lAG23
GE1_TX_CLK GE2_TX_CLK
GTX_CLK CTX _CLK GTX_CLK T CLK
_CLK |« AE25| GEL_GTX_CLK _ AG24| CE2_GTX_CLK
TX_CTL TX_CTL
TX_CTL |4 GE1_TX_CTL TX_CTL | GE2_TX_CTL
AF25 AD22
TXD[0-3] TXD[0-3]
TD[0-3] |¢ GE1_TD[0-3] TD[0-3] GE2_TD[0-3]
RX_CLK RX_CLK
RX_CLK » GE1_RX_CLK RX_CLK » GE2_RX_CLK
AE26 AE22
RX_CTL RX_CTL
RX_CTL » GE1 RX CTL RX_CTL » GE2_RX _CTL
AF26 AE23
RXD[0-3] RXD[0-3]
RD[0-3] » GE1_RD[0-3] RD[0-3] » GE2_RD[0-3]
RGMII PHY MSC815x/MSC825x RGMII PHY MSC815x/MSC825x
UCC1 RGMII1 UCC3 RGMII2

Note: The letter-number combinations next to the MSC815x/MSC825x indicate the ball grid array location for the
signal connection.

Figure 12. RGMII MAC-to-PHY Connection Example |
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125 MHz 125 MHz
Clock AF27 Clock lAGZS
GE1_TX_CLK GE2_TX_CLK
GTX_CLK CTX CLK GTX_CLK CTX CLK
_CLK [« AEo5| GEL_GTX_CLK _ AG24| CE2_GTX_CLK
TX_CTL TX_CTL
RX_CTL |¢ GE1_TX_CTL RX_CTL GE2_TX_CTL
AF25 AD22
TXD[0-3] TXD[0-3]
RD[0-3] |¢ GE1_TD[0-3] RD[0-3] GE2_TD[0-3]
RX_CLK RX_CLK
RX_CLK » GE1 RX_CLK RX_CLK » GE2_RX_CLK
AE26 AE22
RX_CTL RX_CTL
TX_CTL » GE1_RX_CTL TX_CTL » GE2_RX_CTL
AF26 AE23
RXD[0-3] RXD[0-3]
TD[0-3] » GE1_RD[0-3] TD[0-3] » GE2_RD[0-3]
RGMII MSC815x/MSC825x RGMII MSC815x/MSC825x
MAC (Switch) UCC1 RGMII1 MAC (Switch) UCC3 RGMII2

Note: The letter-number combinations next to the MSC815x/MSC825x indicate the ball grid array location for the
signal connection.

Figure 13. RGMII MAC-to-MAC Connection Example

11.3 HSSI-SerDes Interface for Serial RapidlO, PCl Express and SGMII
Connections

The M SC815x/M SC825x supports Serial Rapid 10, PCl Express and SGMII interfaces in many
combinationsover the 2 HSSI (High Speed Serial Interface) ports. Use the following considerations when
implementing these interfaces in your design:

* Usethe Pin Mux Tool to confirm all pin availability based on application requirements.

* Thesignal listinthetechnical datasheet identifiesthe signalsby ball location. Usethislist to check
your schematic for proper connectivity.

» |If choosing a configuration in which Serial RapidlO isworking in x1 mode, the Serial RapidlO
functional laneislane 0 only. Working in x1 mode on lane 2 is not supported by the
M SC815x/M SC825x devices.

» For HSSI port 1, lanes 2 and 3 are multiplexed between the Serial Rapidl O x4 and the SGMI|
Ethernet interface. When using the Serial Rapidl O interface with one or both SGMII Ethernet
interfaces, you can only operate the Rapidl O interface in X1 mode. Refer to Chapters 15 High
Foeed Serial Interface (HSS) Subsystem and 16 Serial RapidlO® Controller in the reference
manual for operating details.

» ForHSSI port 2, lanes0, 1, 2 and 3 are multiplexed between the Serial Rapidl O x4, the PCI Express
and the SGMII Ethernet interface. When using the Serial Rapidl O interface with one or both
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SGMII Ethernet interfaces or with the PCI Express interface, you can only operate the RapidlO
interface in x1 mode. Refer to Chapter s 15 High Speed Serial Interface (HSS) Subsystemand 16
Serial RapidlO® Controller in the reference manual for operating details.

* There are limitations when using the SGMI1 or the PCI Express and the Rapidl O interface
simultaneously on the same HSSI port. Because the SGMII has afixed 1.25 Gbaud rate and the
PCI Express has afixed 2.5 Gbaud rate, it restricts the serial Rapidl O interface operation to 1.25
or 2.5 Gbaud only. That is, you cannot use a 3.125 Gbaud serial Rapidl O interface in parallel with
the SGMII at 1.25 Gbhaud or the PCI Express at 2.5 Gbaud. The possible combinations are
controlled by RCWLR[S1P] and RCWLR[S2P]. See the Reset chapter in the device specific
reference manual for details.

* There aretwo options for the HSSI power supply source:
— The same power supply as the core power supply with an LC filter
— A dedicated power supply

» Connect proper supply levelsaccording to the specifications defined in the technical data sheet and
in the PINMUX spreadsheet.

* Becauseitisahigh frequency interface, perform detailed signal integrity analysis for the HSSI
using simulations. Check that the eye opening fit system definition for your system and baud rate.
See 2.6.2.3 Serial RapidlO AC Timing Specifications for the interface in the device specific
technical data sheet. Base all smulations on the device IBIS models, available from you local
Freescale sales office or representative.

* TheHSS differential output voltage comply with the Rapidl O protocol for both * short” and “long”
run without any changein the device supply levels (unlike the M SC814x devicesin which different
voltages were used for “short” and “long” run configurations). Make sure your system fits the
transmitter supply output voltages of the device as defined in the device specific technical data
sheet.

11.3.1 HSSI Signals Termination

11.3.1.1 Impedance Calibration Signals
There aretwo inputs (per port) used for automati c impedance calibration by the SerDesinitialization when
the RCW activates SerDes interface during the reset sequence. These pins must be terminated as follows.
* SR[1-2]_IMP_CAL_RX ispulled down to GND with 200 Q (+1%) resistor.
* SR[1-2]_IMP_CAL_TX ispulled down to GND with 100 Q (+1%) resistor.

11.3.1.2 Unused Port or Lanes

In the event that one of the HSSI portsisnot used, or that some lanesin aport are not used dueto aspecific
port configuration (for example in case RCWLR[S2P] = “01010" meaning that the functional signals are
those for PCI Express x1 with SGMI11 and with SGMI12, so Port 2 signals
SR2_<RXD1/TXD1>/PE_<RXD1/TXD1> (lane 1) are not used), terminate the unused lanes as described
in Section 3.5.2 HSS Related Pinsin the MSC815x/M SC825x device specific data sheet.

MSC815x and MSC825x Design Checklist, Rev. 1
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11.3.2 Reference Clock Guideline

The SerDes reference clock inputs are SR<1/2> REF CLK and SR<1/2> REF CLK. The design
guidelines are written in Section 2.5.2.2 in the data sheet.

* The MSC815x/M SC825x reference clock input (SRx_REF_CLK/SRx_REF_CLK) inputisCML

type.

» Thefollowing examples shows M SC815x/M SC825x differential reference clock input (CML)

connection to HCSL or LVDS drivers (see Figure 14 and Figure 15).

MSC815x/MSC825x

AW\ —] H

33 —
Clock Driver . SRX_REF_CLJK
hd
50 Q 100 Q differential PWB trace

T
33 SRx_REF_CLK
— AW FE
—_

Assume CLK driver

impedance is ~16 Q MSC815X/MSC825X Internal

Termination RC
Note: This design assumes that the CLK driver levels are compatible with the MSC81x/MSC825x clock input.

Figure 14. HCSL-Compatible Differential Clock

MSC815x/MSC825x

|-

SRx_REF_CLK

\ J
~v"

100 Q differential PWB trace

sl
21

Clock Driver

__I'_
10 nF SRx_REF_CLK
] I—E
=

MSCSle/MSCSZSx Internal
Termination RC.
The capacitor is about 1 pF.

Note: This design assumes that the LVDS output has the driver with a 50 Q termination resistor and that the transmitter
establishes its own common mode level and does not rely on the receiver or external components for this.

Figure 15. LVDS-Compatible Differential Clock
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11.3.3 SerDes Data Lane Guideline

Use the following guidelines for designing data lanes into a system:

» Theboard must have an AC coupling capacitor on each one of the M SC815x/M SC825x receive or
transmit connections depending on the protocol used. DC coupling connection is not supported.
These capacitors ensure proper conditions for the Rapidl O receivers independent of the driving
device, aslong asthedriving device complieswith the Rapidl O standard. To clarify, two capacitors
arerequired for each lane. Therefore, for a x4 connection, 8 capacitors are required. The
recommended capacitor values are:

— SRIO/SGMII connection. Place a 0.01 uF capacitor on the receiver side near the DSP. Part
number ECJOEB1C103K (10 nF) isrecommended as shown in Figure 16.

— PCI Expressconnection. Placea0.1 pF capacitor on the transmitter side near the DSP as shown
inFigure 17.

* Theon chip AC coupling must be enabled together with the on board AC coupling capacitor,
resulting 2 series capacitors.

Transmitter MSC815x/MSC825x
SR Rx 10nF Receiver
SR_Tx —
1 H -
SR_Tx
R H|
SR_RX 10 nF

Figure 16. SRIO/SGMII SerDes Transmitter to Receiver Connection

» Figure 16 is an example for SRIO blocking capacitor connection

» For PCI Express, blocking capacitors should be placed on the M SC815x/M SC825x transmitter
side as shown in Figure 17. In PCI Express blocking capacitors should be 100 nf.

Transmitter .
100 nF SR_Tx SR_Rx Receiver
— |
— :
MSCB815x/MSC825x | 100 nF SRTx SR_Rx

Figure 17. PCl Express SerDes Transmitter Connection

» Refer to the device specific data sheet for all SerDes clock specifications.
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11.4 UART

The M SC815x/M SC825x devices support a UART interface that can be operated in half duplex (single
wire) or full duplex mode (Chapter 22 UART in the reference manual for more details). The UART is
multiplexed on the GPIO signals (GPIO28/UART_RXD and GPIO29/UART_TXD) and must be selected
by configuring its functionality through the GPIO configuration (see Chapter 24 GPIO in the reference
manual for programming details). Use the following guidelines when designing the UART signal
interface:

» Select the connection type (half duplex single wire or full duplex) and identify the proper signal
connection locations (only UART_TXD for half duplex) using the signal list in the technical data
sheet.

*  MSC815x/MSC825x UART_TXD isdriven only when datais transmitted, so connect a pull-up
resistor to this connection to avoid afloating signal.

* If UART_RXD isnot connected to afull drive initiator, connect a pull-up resistor to avoid a
floating signal.

115 I2C

The M SC815x/M SC825x devices support an 1°C interface that is supported in all 1/0 modes, but must be
selected by configuring its functionality through the GPIO configuration (see Chapter 24 GPIO in the
reference manual for programming details). Typically, thisinterface is used for loading the Reset
Configuration Word (RCW) and booting the device from an EEPROM. The 12C is also used to |oad boot
patches from the EEPROM.

The 12C guidelines are as follows:

* Youmust use at least as large as 64 Kbit 1°C EEPROM for booting from Ethernet or SRIO.

« Thel?C standard specification requires apull up resistor on 12C_SDA and 12C_SCL depends on
the capacitance of the lines but should not belessthan 1 KCQ. The 12C_SDA pull up resistor should
be three times the size of the I2C_SCL resistor, and should be at least 3 KQ.

« Thel’C port on the M SC815x/M SC825x devices supports a maximum 400 kHz frequency, also
known as 1%C fast mode. The 1°C access frequency varies depending on the following two
conditions:

— Therisetime, which isdetermined by the time constant formed by the pull up resistor and bus
load capacitance.

— Thelow assertion duration on 12C_SCL, which is determined by the device with the longest
low period. See Section 26.4.6 Clock Synchronization and Section 26.4.8 Clock Sretching in
the reference manual for details.

«  Thel?C standard specification defines the maximum risetime (tr) as 300 ns and the maximum load
capacitance on the bus line (Cb) as 400 pF. In order to avoid violating the specification, make sure
your design follow these guidelines:

— Useaminimum 1 kQ load pull-up resistor on SCL.

— Make sure that the SCL line rise time does not violate the 1°C specification.
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11.6 JTAG

M SC815x/M SC825x devices provide a JTAG interface for debugging designed to conform to the IEEE
1149.1 specification. The interface supports the boundary scan architecture and provides access to the
standard Test Access Port (TAP) controller that performs the standard JTAG tasks and provides access to
the internal OCE blocks in the SC3850 cores. See the M SC815x/M SC825x device specific Reference
Manual Table 3-16. JTAG TAP Sgnalsfor signal descriptions.

For debugging using the CodeWarrior USB TAP controller to connect to CodeWarrior for StarCore
DSP, you must use the JTAG 14-pin connector. If using more than one M SC815x/M SC825x DSP,
consider using a single JTAG connector with the DSPs connected in a JTAG chain, as shown in
Figure 18.

»| TDI TDO| TDI TDO| TDI TDI

)
W)
Q
A

TDI

_|
W)
P

%

HRESET
HRESET
HRESET

TRST
TRST

TRST
T™MS

|—TCK
—TMS

¢ TCK
—1—{TMS
& TCK

VY
\K

JTAG Connector
T 1| ][ |2
3 —
Vbpio oo i ]
A TCK 5| [] [ |6
NC 7| [ X [8 NC
RESET 9| [] [] |10TMS

VDD'OA VCC 11| [] [ [12.NC

NC 13| [] [ |14 TRST

Figure 18. Multiple Target DSP Connection - Reset to All DSPs

Specia consideration must be given to the assertion/deassertion of the TRST signal. Section 4,
Power-Up Sequence and Sart-Up Timing in this document mentionsthat the TRST signal must be
asserted during power up. Detailed connectivity guidelines for TRST pin are described in the
device data sheet, section 3.1.3 “Reset Guidelines”.

To meet the AC timing requirements of the JTAG pins, abuffer should be placedon TCK and TMS
to maintain signal integrity when there are more than four DSPs in the chain. Each buffer should

drive no more than four loads. The CodeWarrior tool can change TCK frequency and the default

setting for TCK frequency is8 MHz which is slower than maximum TCK frequency specification
on an M SC815x/M SC825x device.
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* TheVc pin (11) on the JTAG connector is sensed by the USB TAP to determine if power is

applied to the target. Thissignal is also used as a voltage reference for the signals driven by the

USB TAP probe (TDI, TCK, TMS, RESET, and TRST). On the MSC8156ADS, theV ¢ pin 11is
pulled up to Vpp o Using a 22 Q current limited resistor.

o MSC815x/MSC825x JTAG devicesrun at 2.5 V. Because the USB TAP probe automatically
supportstarget signal levelsfrom 1.8 V to 3.3V, you can connect the USB TAP directly to JTAG

of MSC815x/M SC825x. Refer to the CodeWarrior ™ USB TAP User's Guide included with the

CodeWarrior for StarCore DSP IDE for additional details.

* InFigure 18, all HRESET pins of the DSPs are connected to the RESET pin 9 of JTAG connector
so that the debugger tool can assert HRESET to all DSPs at atime. In order to reset an individual
DSP in amultiple DSP connection, the connection shown in Figure 19 can be implemented. This
connection scheme buffers the reset signals of the DSPs to alow an individual DSP to be reset
without affecting the reset of the other DSPs.

Ao

EEFROM

ETCP_BS
B5s TDO =1 T 815 oD | TN 818
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Figure 19. Multiple Target DSP Connection - Reset to Individual DSP
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» TheCodeWarrior for StarCore DSPtool can work on asingle JTAG chain that can include multiple
M SC815x/M SC825x devicesand al so other type of devices, both Freescal e and non-Freescale. For
additional information, see CodeWarrior USB TAP Users Guide. Further information can also be
found from the CodeWarrior “Help” option:

— Help -> Help Contents -> Targeting StarCore DSPs > Multi-Core Debugging > Debugging
Multi-Core Projects

11.7 Boundary Scan

* Theuser must make sure that if any device interface is removed (not used for functional
application), the patterns generated do not compare the expected values for these pins. The BSDL
supplied by Freescale includes all of the device pins.

» TheBSDL file sets PORESET to O during boundary scan.
* IntheBSDL file, DFT_TEST must be set O.

12 Open Drain Pins

The following signals use open drain pins and must have appropriate pull up resistor attached to them on
the board: INT_OUT, NMI_OUT, HRESET, SRESET.

The GPIO signals can be configured as open drain (by PODR register), and in that case they also need a
pull up resistor.

When GPIO signals are configured as 12C, UART or SPI, the signals are configured as open drain in some
cases. See the relevant chapters in the reference manual for additional details, and also the following
sections in this document: Section 11.4, UART and Section 11.5, I1°C.

13 Disposition of Unused Signal Lines

Some applications may not use all available M SC815x/M SC825x interfaces. Refer to the Pin Mux Tool
and the device technical data sheet for connectivity of unused signals.

14 Signals Connection Summary

Refer to the technical data sheet for a s summary of the recommended signals connection.
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