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Background

1 Background

Developing a project that integrates one or more M SC8157/8 devices requires planning that 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/initiaization 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 asdata
transfer management and coprocessor execution. The core reference manual provides detailed
programming information required to devel op the application-specific algorithm core processing software
including I SR processing. Support can be provided or recommended by Freescale Semiconductor. Contact
your local sales office or representative for additional information.
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Supporting Documentation

Supporting Documentation

The MSC8157/8 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 reference manual. 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.

— SC3850 DSP Core Reference Manual. Includes a detail ed description of core functionality and
operation including the core instruction set programming.

— SC3850 DSP Core Subsystem Reference Manual. Includes a detailed 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
MSC8157/8 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, currently available under NDA. Contact your local sales office or
representative for details.
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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 MSC8157/8 device requires the power supplies and grounds listed in Table 1. Refer to the device
specific technical data sheet for minimum and maximum voltage levels.

Table 1. MSC8157/8 Power Inputs

Signal Name Symbol Description Nominal Voltage
POWER
VDD Vpp Core supply voltage 1.0V
PLLO_AVDD VppPLLo System PLL supply voltage
PLL1_AVDD VoppPLL1L
PLL2_AVDD VbppLL2
M3VvDD Vopwms Power for the upper 2 MB of M3 memory. Power can be
disabled and 1 MB of M3 memory remains active.
CPRIVDD VppcPRI CPRI supply voltage. Power can be disabled.
CRPEVDD VbDCRPE CRPE supply voltage. Power can be disabled.
MAVDD VppPLLM DDR PLL supply voltage
SXCVDD Vbpsxc SerDes core supply voltage
SD_PLL1_AvVDD VpppLL SerDes PLL supply voltage
SD_PLL2_AVDD
SXPVDD Vppsxp SerDes pad voltage 15V
GVDD VpDoDDR DDR memory supply voltage
MVREF MVRer DDR reference voltage =GVvDD x 0.5V
NVDD Vppio RGMII and GPIO supply voltage 25V
QvDD Vopio I/0 clocks, reset, and JTAG supply voltage
GROUND
VSS GND System Ground ov
SD_PLL1_AGND GNDgppy |1 SerDes PLL 1 and 2 Ground
SD_PLL2_AGND GNDsgppy |2
SXCVSS GNDgxc SerDes Core Ground
SXPVSS GNDgxp SerDes Pad Ground

MSC8157/8 Design Checklist, Rev. 1
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Power Supply Requirements

3.2 Unused Power Supplies
Some applications which do not use some of the device modules can minimize power consumption by not
activating the power supply. Table 2 summarizes the connection for unused power supply signals.

» If the CPRI isnot used, CPRIVDD can betied to GND.

* Ifthe MAPLE-B2 CRPE isnot used, CRPEVDD can be tied to GND.

* If theupper 2048 KB of M3 memory isnot used, M3VDD can betied to GND. The other 1024 KB
of M3 memory remains active.

+ |fthe DDR interfaceis not used, GVDD and MV REF can be left unconnected.

Table 2. Unused Module Supply Signals

Module Signal Name Connection
CPRI CPRIVDD GND
CRPE CRPEVDD GND
M3 2048 KB M3VvDD GND
DDR Controller MVREF, GVDD NC

3.3  Power Supply Decoupling

When devel oping a specific board design, include decoupling capacitors to minimize noise propagation
and maintain proper power levels. Itisvery important that particular attention is paid to decoupling for the
suppliesfor the PLL circuitsto minimize radiated emissions and promote stable frequency generation and
clocking. Refer to Section 3.4, Global PLL Power Supply Design Considerationsand Section 3.5, SerDes
PLL Power Supply Design Considerations for decoupling guidelines for the global PLL and SerDes PLL
power circuits. As areference, one can review the schematic design of the MSC8157/8ADS, available
under NDA from Freescale. The ADS board design includes:

» Bulk capacitorsfor Vpp. The bulk capacitors decrease |low frequency voltage spikeson Vpp. In
the case of the M SC8157/8ADS board, seven 150 uF capacitorsare placed closeto the M SC8157/8
device as shown in Figure 1.

Power Supply MSC8157/8
IR
I N N R R B

7 x 150 puF

Figure 1. Bulk Capacitors Placement for MSC8157/8

» Bulk Capacitorsfor Vppppr. Two 47 pF bulk capacitors are placed on Vppppr in the
MSC8157/8ADS to decrease low frequency voltage spikes.

» Bulk Capacitor for Vpppz- One 47 pF bulk capacitor is placed on Vppy3in the MSC8157/8ADS
to decrease low frequency voltage spikes.

» Bulk Capacitor for Vppcprl- One 47 pF bulk capacitor is placed on Vppcpg) in the
MSC8157/8ADS to decrease low frequency voltage spikes.

MSC8157/8 Design Checklist, Rev. 1

Freescale Semiconductor 5



Power Supply Requirements

» Bulk Capacitor for Vppcrpe: One 47 pF bulk capacitor is placed on Vppcreg in the
MSC8157/8ADS to decrease low frequency voltage spikes.

* Bypass Capacitors for all power supplies on the MSC8157/8ADS. 0.01 puF, 0.1 pF, 1 pF, 4.7 uF
with low ESR/ESL are used for filtering high frequency noise.

» Figure 2 showsthe SerDes core sxcvDD and pad SXPVDD filter circuits. The SXCVSS and
SXPVSS can be joined to alow noise, solid reference ground plane. It is recommended that noise
coupling simulation be performed on actual PCB design implementation. The target noise
specification is:

— Maximum noise on SerDes core (SXCVDD, SXCVSS) and SerDes pad (SXPVDD, SXPVSS)
supply is 15 mV peak-to-peak

1.0V SXCVDD
Ferrite Bead J_ O
22 uF —__22uF ——22nF
L SXCVSS
15V O I . | O SXPVDD
Ferrite Bead J_ J_ J_
_|_22 uF 22 uF _|_ 2.2nF
—1  SXPVSS

Figure 2. SXCVDD and SXPVDD Supplies

3.4  Global PLL Power Supply Design Considerations
Each global PLL power supply must have an external RC filter for the PLLn_AVDD input (see Figure 3)
where:

* R=5Q+5%

e C1=10puF % 10%, 0603, X5R, with ESL < 0.5 nH, low ESL Surface Mount Capacitor.

e C2=10pF=£10%, 0402, X5R, with ESL < 0.5 nH, low ESL Surface Mount Capacitor.
A higher capacitance value for C2 may be used to improve thefilter aslong asthe other C2 parameters do
not change. All three PLLs can connect to a single supply voltage source (such as a voltage regulator) as

long asthe external RCfilter isapplied to each PLL separately. For optimal noisefiltering, placethecircuit
asclose aspossibleto PLLn_AVDD inputs.

MSC8157/8 Design Checklist, Rev. 1
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Power Supply Requirements

VDD Power Rail R MSC8157/8
Wi |
(Voltage Regulator) ’\/\/\/\ J_ J_ PLLO_AVDD
Ci Czi
VSS
R
—l\/\/\/\ J_ J_ PLL1_AVDD
01_|_ c2_|_
V vss V
R
- AAMA T PLL2_AVDD
A
R vss VY
- AMA T MAVDD
vss V

Figure 3. PLL Supplies

3.5 SerDes PLL Power Supply Design Considerations

The SerDes PLL power supply must be filtered using a circuit similar to the one shown in Figure 4 to
ensure stability of theinternal clock. All traces should be kept short, wide and direct. Use separate
isdands'wide traces for each PLL bank’s sb_pLLn_AvDD and sb_PLLn_AGND connections. The ground
isdands/wide traces of individual PLL banks should be joined to a single ground plane either through an
inductor or through a zero-ohm resistance. While it is possible to connect the power islands together to a
single supply viaaresistor or aferrite bead, it isrecommended to have multiple power islands as close to
the source and asfar away from the DSP as possible. Do not place any digital or other bank traces near the
PLL power and ground planes.

For maximum effectiveness, the filter circuit should be placed as close as possible to the sb_pLLn_AvDD
ball to ensure it filters out as much noise as possible. The ground connection should be near the
sb_pLLn_AGND ball. To provide effective bypass capacitance at high frequencies, these two islands/wide
traces should be directly over each other and on the nearest PCB layer, that is, layers 3 and 4 of a6 layer
board. The capacitors are connected from the sp_pLLn_AvDD to the ground plane. Only surface mount
technology (SMT) capacitors should be used to minimize inductance. Connections from all capacitorsto
power and ground should be done with multiple viasto reduce inductance further. The 2.2 nF capacitor is
placed closest to the package pin, followed by the two 2.2 uF capacitors, and finally the 1 Q resistor to the
board supply plane.

MSC8157/8 Design Checklist, Rev. 1
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Power Supply Requirements

The capacitors are connected from sp_pLLn_AvDD to the ground plane. The 2.2 nF decoupling capacitor
should be within about 0.5 cm of each power pin. The target noise specification is:

*  Maximum noise on SerDes PLL (Sb_pLLn_AVDD, SD_PLLn_AGND) iS 25 mV peak-to-peak

1Q PLL AVDD Plane
1.0v o— N O SD_PLL1 _AVDD

——22uF T 220F ——22nF

O SD_PLL1_AGND
PLL AGND Plane
1Q PLL AVDD Plane

L0V A O SD_PLL2_AVDD
il il il

2.2 uF 2.2 uF 2.2nF

L 1 1

PLL AGND Plane

O SD_PLL2_AGND

Figure 4. SerDes PLL Supply

3.6 DDR PLL Power Supply Design Considerations

The DDR PLL power supply must have an external RC filter for the MAVDD input (see Figure 3) where:
* R=5Q+5%
e C1=10puF % 10%, 0603, X5R, with ESL < 0.5 nH, low ESL Surface Mount Capacitor.
e C2=10pF=£10%, 0402, X5R, with ESL < 0.5 nH, low ESL Surface Mount Capacitor.

A higher capacitance value for C2 may be used to improve thefilter aslong asthe other C2 parameters do
not change. For optimal noise filtering, place the circuit as close as possible to the MAV DD inputs.

3.7 Remote Power Supply Sensing

To assure consistency of input power levels, some applications use a practice of connecting the remote
sense signal input of an on-board power supply to one of power supply pins of the IC device. The
advantage of using this connection isthe ability to compensate for the slow components of the IR drop
caused by resistive supply current path from on-board power supply to the pins layer on the package.
However, because of specific device requirements, not every ball connection can be selected asthe remote
sense pin. Some of these pins must be connected to the appropriate power supply or ground to ensure
correct device functionality. Some connections supply critical power to a specific high usage area of the
|C die; using such a connection as a non-supply pin could impact necessary supply current during high
current events. Thefollowing balls can be used as the board supply remote sense output without degrading
the power and ground supply quality:

« VDD: G7,H18
« VSS H7,H17,AB13

Do not use any other connections for remote sensing. Use of any other connections for this purpose can
result in application and device failure.

MSC8157/8 Design Checklist, Rev. 1
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Power-Up Sequence

4  Power-Up Sequence

The following sections describe the required device initialization sequence.

4.1  Power Supply Coupling and Sequence

Use the following guidelines for coupling the power supplies:

* CoupletheM3VDD, CPRIVDD and CRPEVDD with the VDD power rail using an extremely low
impedance path.

e Couplethe PLLO_AVDD, PLL1 AVDD, PLL2_AVDD and MAVDD with the VDD power rail
using an RC filter as shown in Figure 3.

e Coupleinputs SD_PLLNn_AVDD with SXCVDD power rail respectively using an RC filter as
shown in Figure 4.

* Since MVREF =0.5* GVDD, see step 2 of the power-on sequence of the power rails below.

External voltage applied to any input line must not exceed the I/O supply voltage related to thisline by
morethan 0.6 V at any time, including during power-up. Some designs require pull-up voltages applied to
selected input lines during power-up for configuration purposes. Thisisan acceptable exceptiontotherule
during start-up. However, each such input can draw up to 80 mA per input pin per MSC8157/8 devicein
the system during power-up. An assertion of the inputs to the high voltage level before power-up should
be with slew rate lessthan 4 V/ns.

The device power rails should rise in the following sequence as shown in Figure 5:

1. VDD and al coupled 1.0 V supplies (M3VDD, CPRIVDD, CRPEVDD, PLLO_AVDD,
PLL1 AVDD, PLL2_AVDD, MAVDD)

2. After the above supplies rise to 90% of their nominal value, the following I/O power rails may
rise in any sequence: QVDD, NVDD, GVDD and MV REF coupled one to ancther.

A

I/0 supplies

Vpp and coupled 1.0 V supplies

|
90% |
|
|

Figure 5. Vpp and I/0O supplies Power-on Sequence
There is no dependency in power-up/power-down sequence between the GVDD, NVDD, and QvDD
power rails. Thereisa so no dependency in power-up/power-down sequence between the SerDes supplies

SXCVDD and SXPVDD and other MSC8157/8 supplies. All suppliesmust be at their stable valueswithin
50 ms as shown in Table 3 on page 11.

MSC8157/8 Design Checklist, Rev. 1
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Power-Up Sequence

4.2  Clock, Reset, and Supply Coordination

Starting the device requires coordination between several inputsincluding: clock, reset, and power
supplies. Follow these ramp-up guidelines when starting up an MSC8157/8 device:

1. PORESET and TRST must be asserted externally for the duration of the supply ramp-up, using the
Vopio SUpply. TRST deassertion does not have to be synchronized with PORESET deassertion.
However, TRST must be deasserted before normal operation begins to ensure correct functionality

of the device.
2. Vpp isapplied and ramps up. See Section 4.3, Power-On Ramp Time for the required ramp rate.

Vpopio 1S @pplied and ramps up. See Section 4.3, Power-On Ramp Time for the required ramp rate.
4. CLKIN/MCLKIN starts toggling. It should swing within the vpp,o range during vpp,o ramp-up, so its
amplitude grows as Vpp,o grows during ramp-up.

5. CLKIN/MCLKIN should toggle at least 32 cycles before PORESET deassertion to guarantee correct
device operation. The 32 cycles should only be counted from the time after vy, reachesits

nominal value.
6. PORESET is deasserted.
Figur e 6 showsasegquenceinwhich vpp,o ramps up after vpp and CLKIN/MCLKIN beginstoggling asthe vppo
supply rises.

w I

Vppio = Nominal

f Vpp = Nominal

A

[)) minimum

(=) 32 cycles

8 i 4 ’ Vppio = Nominal
o

© S | l
I A A Vpp = Nominal
v A‘ . Time
PORESET/TRST asserted
Vpp applied CLKIN/MCLKIN starts toggling ~ PORESET deasserted

Vppio applied

Figure 6. Supply Ramp-Up Sequence

MSC8157/8 Design Checklist, Rev. 1
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Power-Up Sequence

4.3 Power-On Ramp Time

The power-on ramp rate applies to all voltage supplies (including
GVDD/SXPVDD/SXCVDD/QVDD/GVDD/NVDD, al VDD supplies, MVREF, and al AvDD
supplies). Controlling the maximum power-on ramp time is required to avoid falsely triggering the ESD
circuitry. Table 3 defines the power supply ramp rate and time specification.

Table 3. Power Supply Ramp Rate

Parameter Min Max Unit
Required ramp rate — 36000 V/s
Required ramp time. — 50 ms

Note: 1. Ramp period is specified as a linear ramp from 10% to 90% of nominal voltage of the specific voltage supply.
2. All MCKE signals must remain low during the power up sequence.

4.4  Reset Connectivity

When a debugger is not used, implement the connection scheme shown in Figure 7. PORESET and TRST
can be tied together.

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

Figure 7. Reset Connection in Functional Application

When a debugger is used, implement the connection scheme shown in Figure 8.

Vbpio

J— 10 KQ
On-board TRST source

(example: OnCE) ‘ MSC815x

O —
TRST
On-board PORESET source l

(example: voltage monitor)

O

PORESET

Figure 8. Reset Connection in Debugger Application

45 HRESET_IN Usage

The HRESET_IN signal allows resetting of the M SC8157/8 device without evoking hard reset of other
devicesthat are connected in the sameHRESET_IN chain. In amultiprocessor system, the HRESET_IN pin can
be optionally used instead of the HRESET pin to alow individual reset. It can also be used to allow
individual reset over the JTAG interface.

MSC8157/8 Design Checklist, Rev. 1
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Power-Up Sequence

4.6 Reset Flow

The reset process and the reset configuration word (RCW) are described in detail in Chapter 5, Reset in
the device specific reference manual.

A full reset isstarted by asserting the PORESET signal. The signal must remain asserted for aminimum time
that is specified in the device specific technical data sheet. The contents of the RCW determine how the
deviceisinitialized and selects the basic I/O multiplexing mode, clock mode, and boot method. The reset
configuration signals must be driven to the correct levels and held for the minimum time specified in the
technical data sheet after the PORESET signal is deasserted. The reset sequence includes assertion of
HRESET.

After HRESET is deasserted, it can take 62000 OCN cycles (500 MHz clock) for the SerDes block (HSSI)
to exit reset and lock itsinternal PLL. The user should poll the HSSI_SR[SERDES1 RST_DONE] and
HSSI_SR[SERDES2 RST DONE] hitsto determine when the SerDes reset is complete if the relevant
PLL isenabled. See the High Speed Serial Interface Status Register (HSSI_SR) descriptionin Chapter 8,
General Configuration Registers of the device specific reference manual for details.

Theindividual configuration signal selection determines the overall timing for the reset sequences, as
described in Chapter 5, Reset in the reference manual. The HRESET signal is both an input and an output
and can be asserted by external input or by software. An application can use these reset sequences to
initialize specific internal device structures. Once asserted the M SC8157/8 device controls when the
signals are deasserted based on the hard reset sequence, as defined in the reference manual.

NOTE
HRESET IS an open-drain input/output pin. Make sure you use a pull-up resistor. After the
initial assertion by an external host, make sure that the host releases the signal so that the
MSC8157/8 device can deassert the signal. When using HRESET, use Table 5-2 Reset
Actions for Each Reset Source in the device specific reference manual to verify that the
selected signal supports the required reset functionality. Calculate and check the expected
reset process duration. See Section 5.2.3 Reset Configuration Input Sgnal Selection and
Reset Sequence Duration in the device reference manual for details.

MSC8157/8 Design Checklist, Rev. 1
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D —
CLKIN | |stable clock : | X |
' 'Min. 32 Lo ! ! ‘
PORESET | |CLKINcycles | . ‘ ‘ ‘
(input) - / \ | . PLLs are locked (no

HRESET

HRESET . . o L/external indication) g
(output) | | | | ./:

TRST | | ]
(input) [
Reset Configuration ™ L } 1 ; X
input signals

Reset Configuration ' ' ‘ / 1 pY

Words loading . i t\ . . /
Start loading reset configuration LEnd Ioadin'g reset configuration

)

. words | )

| | , words.Duration depends on source
"

Figure 9. Power-On Reset Flow

Reset Configuration Word

See Section 5.2.2 Reset Configuration Word Source in the device specific reference manuals for details
about selecting the reset configuration input settings. Depending on the selected RCW source, use the
following guidelines to assure proper device initiaization:

Using the information from Section 5.2.2 Reset Configuration Word Source in the reference
manual, select the correct Rcw_sRrc[o-2] combination that fits your design.

You must use external pull up or pull down resistorsin order to set the correct values of the
RCW_SRc and Rc signals during the PORESET flow. You must not rely on theinternal pull up inside
the GPIO signals for this purpose.

If you are using the 1°C interface with a s ngle EEPROM to initialize more than one MSC8157/8
device, use the connection guidelines given in Chapter 5, Reset of the reference manual. Verify
that you are correctly connecting the 12c_spa and 12c_scL signal lines and are providing correct
sequencing for asserting and deasserting the stop_gs signal for each device.

If RC[21-0] are used, make sure that the design supports the correct values during the reset sequence
and then switches to required level sto support the configured functionality as GPIO, IRQ or DMA
external signals. See Chapter 5, Reset of the device specific reference manual to see how the RC
signals are used to define the RCW.

If one of the two hard coded RCW is being used, make sure that Rcw_sSRc[0-2] has relevant setting
for your configuration. See Chapter 5, Reset of the device specific reference manual for the
hard-coded options for the RCW.

MSC8157/8 Design Checklist, Rev. 1
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NOTE
Pay special attention to a configuration in which the signals Rc[o-3] are being used during
loading of the RCW in the multiplexed RCW loading mode (Rcw_sRc[o-2] = 000) to a
device and the deviceis configured as areset master (RCWHR[RM] = 1). In such
configuration the devicewill be using one or more of the Grio[0-3] signals (which are shared
with rc[o-3]) during its boot sequenceto drivethe stop_Bs of thereset avesin the system
(see Section 5.2.1.5 Loading Multiple Devices Froma Sngle 1°C EEPROM for more
details) so the values driven on the rRc[o-3] during the device PORESET sequence must be
disconnected before the device start to drive the GPio[0-3] signalsin order to avoid
contention. This can be done using tri-state buffers as in the example shown in the device
specific reference manual in Chapter 5, Reset, Section 5.2.5.2 Loading Multiplexed RCW
from External Pins (Rcw_sRrc[o-2] = 000).

« If the application relies on loading RCW from 12C EEPROM, consider how to initialize the 1°C
EEPROM on a board fresh out of the assembly that is presumably filled with all 1s. To initialize
1°C EEPROM, the MSC8157/8 must be reset properly using another reset configuration such as
the rc[21-0] signal lines or one of the two hard coded RCWs.

For additional information, see aso:
* Usingan 1°C EEPROM During MSC8157 Initialization (AN4205)

5 Boot

The boot process completes the initialization by setting up the selected interfaces and subsystems and
loading the basic processing and data management software. Chapter 6, Boot Program in the reference
manual gives adetailed description of the boot process for each possible boot scenario.

The boot program initializesthe M SC8157/8 after it compl etes areset sequence. The M SC8157/8 can boot
from an external host through the Rapidl O interface or download a user boot program through the 12C,
SPI, or Ethernet ports. The default boot code islocated in an internal 96 KB ROM at
OxXFEFO0000-0XFEF17FFF and is accessible to all cores. For readability, the internal boot code iswritten
in C and isbased on the Freescale SmartDSP OS. Refer to Chapter 6, Boot Programin the device-specific
reference manual for boot details.

The boot port is determined by the RCWHR[BPRT] field aslisted in Table 4.

Table 4. Boot Port Select

Boot Port RCWHR[BPRT] Description
e 0000 1’c
RapidlO interface 0001 RapidlO interface without 1°C
0010 RapidIO interface with 12C
SPI 0011 SPI
RGMII1 0100 RGMII1 without I°C
0110 RGMII1 with 12C
SGMII1 0101 SGMII1 without I°C
0111 SGMII1 with I12C

MSC8157/8 Design Checklist, Rev. 1
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Table 4. Boot Port Select (continued)

Boot Port RCWHR[BPRT] Description
SGMII2 1001 SGMII2 without 12C
1011 SGMII2 with I1°C
— 1000 Reserved
1010
1100- 1111

Chapter 6, Boot Program of the device specific reference manual describes the functionality and
operation of the boot program. You must consider the following guidelines with regard to the boot
program:

e The MSC8157/8 boot code uses the lower 25 KB of M3 memory starting from OxC0000000.
Make sure that the user boot code/application code that is being loaded to memory does not
overwrite this memory space.

* Remember that M SC8157/8 uses both data cache (DCache) and instruction cache (ICache). If you
download code to MSC8157/8 memory and there is valid data in the cache, the core uses the data
from the cache. Use the INVALIDATE command on all caches (L1 ICache and DCache and L2
Cache) to ensure that the core reads updated data.

* If you areusing an MMU setting during the boot or application download, remember to clear/
update the MMU setting after the download is completed.

o After boot, all unused HSSI lanes should b powered down. Only used HSSI lanes should be
powered up. Refer to Section 8.1.6, HSS Specific Lane Is Not Used on page 28 for connectivity
of unused lanes.

For additional information, see:
« Using an I°C EEPROM During MSC8157 Initialization (AN4205)
» MSC81xx Ethernet Boot Test (AN3436)

6 Clocking Guidelines
The following sections provides guidelines and descriptions for the various clocking systems used with
and in the MSC8157/8.

6.1 Clock Signals

M SC8157/8 devices use clock signals for internal clocking and for synchronous interfaces. Each of the
clock signals has its own unique requirements. Table 5 shows the clock signals.

Table 5. MSC8157/8 Clock Signals

Module Signal Name Signal Description

General CLKIN Clock input to the MSC8157/8 PLLs
CLKOUT Clock output of PLL

SerDes SD_REF_CLK][1-2] SerDes reference clock. Differential pair.
SD_REF_CLKJ[1-2]

MSC8157/8 Design Checklist, Rev. 1
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Table 5. MSC8157/8 Clock Signals (continued)

Module Signal Name Signal Description
Timers TMRO:TMR6 Timer input or output
JTAG TCK JTAG test clock
DDR MCLKIN Optional clock input to the DDR PLL
MCKO:MCK2 DDR clock. Differential pair.
MCKO:MCK2
QUICC Engine | GE1_RX_CLK Ethernet 1 receive clock
GE1_TX_CLK Ethernet 1 transmit clock
GE1_GTX_CLK Ethernet 1 output transmit clock
GE2_RX_CLK Ethernet 2 receive clock
GE2_TX _CLK Ethernet 2 transmit clock
GE2_GTX_CLK Ethernet 2 output transmit clock
GE_MDC Ethernet management data clock
SPI SPI_SCK SPI clock
12c 12C_SCL I2C clock

Refer to the device specific technical datasheet in 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 buffers for large loads

» Specia startup sequencing requirements for clock signals during reset

Refer to theindividual functional block sectionsin the device specific reference manual for specific clock
guidelines.

6.2 Clock Mode

Asshown in Chapter 7, Clocksin the device-specific reference manual, the MSC8157/8 device hasa
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 Low Register (RCWLR). Figure 7-1 in the device specific reference
manual shows the relationships between the input clock (CLKIN), the optional DDR input clock
(MCLKIN) and the mode (MODCK), and the internal clock domains.

Notethat for each MODCK selected, a specific frequency is selected for each clock domain, and a CLKIN
frequency of 133.333 MHz isrequired. Table 7-1 in the device specific reference manual lists detailed
information about the MODCK options. Evaluate each clock and make sure that CLKIN frequency and
clock mode (MODCK) yield the desired internal frequencies as listed in Table 7-2.

MSC8157/8 Design Checklist, Rev. 1
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6.3 Clock Mode Tool

A spreadsheet tool that calculates all component frequencies depending clock mode and clock source for
the MSC8157/8 DSPsisavailable under NDA. Thistool also validates configured clock schemes by clock
specifications.

6.4  Clock and Timing Signal Board Layout Considerations

When laying out the system board, use the following guidelines:

» Keep clock and timing signal paths as short as possible and route with 50 Q impedance for
single-ended signals and 100 Q impedance for differential signals.

» Useaseria termination resistor placed close to the clock buffer to minimize signal reflection. Use
the following equation to calculate the resistor value:
Rterm = Rim — Rout
where Ry, = trace characteristic impedance and
Ry = clock buffer internal impedance.

6.5 Unused Internal Clocks

Thefollowing section provides additional information about the individual subsystemsto minimize power
consumption and noise on the PCB busesin cases when one or more of the device subsystemsis not used
by the application.

6.5.1 DDR Memory Controller

In addition to providing proper termination for the unused DDR signal lines, the user should also set
SCCR[DDRDI §] to disable the clock to the DDR contraller.

In order to reduce DDR 10 power consumption when the DDR controller is not in use, the user should set
the DDR 1/O into sleep mode in the DDR_GCR[DDR_DOZE]. This should be performed as soon as
possible after PORESET sequence end.

6.5.2 QUICC Engine Subsystem

In addition to providing proper termination for the unused Ethernet and SPI signal lines, if none of the
interfaces are used, you should also set SCCR[QEDI S| to disable the clock to the QUICC Engine
subsystem. See Chapter 7, Clocksin the reference manual for detailed programming information.

6.5.3 HSSI Subsystem

In addition to providing proper termination for unused HSS| signal linesin case non of the HSS! interfaces
(Serial RapidlO, PCI Express, SGMII, CPRI) areworking (for non of theinterfacesto work, RCWLR[SP]
should be “0”, see Chapter 5, Reset in the reference manual for detailed programming information) you
should also set SCCR[HSSIDIS] to disable the clock to the HSSI sub system. See Chapter 7, Clocksin
the reference manual for detailed programming information.

MSC8157/8 Design Checklist, Rev. 1
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6.5.4 CLKOUT

If CLKOUT isnot used, set RCWLR[CLKOQ] =11 and RCWLR[P3V] =0inorder to configure CLKOUT
to be always“low”. See Chapter 5, Reset and Chapter 7, Clocksin the reference manual for detailed
programming information.

7 1/O Multiplexing

The MSC8157/8 devices support two groups of 1/0 configurations:

» SerDes Multiplexing

— MSC8157/E: 2 Serial Rapidl O interfaces, PClI Expressinterface, 2 SGMII interfaces and 6
lanes CPRI sharing the SerDes interface (10 lanes total).

— MSCB158/E: 2 Serial RapidlO interfaces, 2 SGMII interfaces and 6 lanes CPRI sharing the
SerDes interface (8 lanes total).

— Selected during power-on reset by the RCWLR[SP] bitsin the low part of the Reset
Configuration Word (see Chapter 5, Reset for details).

*  GPIO Multiplexing
— GPIOs are shared with IRQs, external DMA, Timers, UART, SPI, 12C and CPRI
— Configured by GPIO configuration registers (see Chapter 21, GPIO for details).

Based on the system requirements, select the required interfaces, including external DDR memory, and the
type of memory to be used. Refer to the pin-multiplexing tool that is available under NDA. Contact your
local sales office or representative for details. This tool helps to define which interfaces can be selected
simultaneously. See Section 7.4 Pin Multiplexing Tool in this document for details

MSC8157/8 Design Checklist, Rev. 1
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7.1  MSC8157 SerDes (HSSI) Multiplexing

The Serial Rapidl O, PCI Express, SGMII, and CPRI signals are multiplexed on the 10 lanes of the SerDes
interface on the MSC8157.

The required combination of interfaces is selected during power-on reset by the RCWLR[SP] bitsin the
low portion of the Reset Configuration Word. Table 6 describesthe functionality of each lane of the HSSI
ports, depending on the selected protocol. The number next to # specifies the controller number and the
number between () specifies the lane number. Note the restrictions associated with the various
RCWLR[SP] modes.

Note that there may be restrictionsin some HSSI multiplexing modes as shown in the exceptions column.
For example, in modeswhere Rapidl O and SGM 11 are used, the Rapidl O controller cannot operate at 3.125
GHz unless the SGMII is disabled by software.

Table 6. MSC8157 HSSI Multiplexing

RCWLR[SP] SerDes Lanes
Protocol Mode Exceptions
Select A B C D E F G H | J
0000000 0 - - - - - - - - - - None
0000001 1 PEX(0) | PEX(1) | PEX(2) | PEX(3) | CPRI | CPRI | CPRI | CPRI | CPRI | CPRI None
#6 #5 #4 #3 #2 #1
0000101 5 PEX(0) | PEX(1) | SGMII | SGMIl | CPRI | CPRI | CPRI | CPRI | CPRI | CPRI None
#1 #2 #6 #5 #4 #3 #2 #1
0000110 6 PEX(0) | RIO RIO | SGMIl | CPRI | CPRI | CPRI | CPRI | CPRI | CPRI 1,3
#2(1) | #2(0) #2 #6 #5 #4 #3 #2 #1
0000111 7 PEX() | RIO | SGMII | SGMIl | CPRI | CPRI | CPRI | CPRI | CPRI | CPRI 1,3
#2(0) #1 #2 #6 #5 #4 #3 #2 #1
0001010 10 RIO RIO RIO RIO CPRI | CPRI | CPRI | CPRI | CPRI | CPRI None
#2(0) | #2(1) | #2(2) | #2(3) #6 #5 #4 #3 #2 #1
0001011 11 RIO RIO | SGMIl | SGMIl | CPRI | CPRI | CPRI | CPRI | CPRI | CPRI 1,3
#2(0) | #2(1) #1 #2 #6 #5 #4 #3 #2 #1
0001100 12 RIO RIO | SGMIl | RIO CPRI | CPRI | CPRI | CPRI | CPRI | CPRI 1,2,3
#2(0) | #2(1) #1 #1(0) #6 #5 #4 #3 #2 #1
0001101 13 RIO RIO RIO RIO CPRI | CPRI | CPRI | CPRI | CPRI | CPRI 2
#2(0) | #2(1) | #1(@1) | #1(0) #6 #5 #4 #3 #2 #1
0001110 14 RIO | SGMIl | SGMII | RIO CPRI | CPRI | CPRI | CPRI | CPRI | CPRI 1,2,3
#2(0) #2 #1 #1(0) #6 #5 #4 #3 #2 #1
0010001 17 | PEX(0) | PEX(1) | PEX(2) | PEX(3) | SGMII | SGMIl | CPRI | CPRI | CPRI | CPRI None
#1 #2 #4 #3 #2 #1
0010011 19 | PEX(0) | PEX(2) | RIO RIO | SGMIl | SGMII | CPRI | CPRI | CPRI | CPRI 1,3
#2(0) | #2(1) #1 #2 #4 #3 #2 #1
0010100 20 | PEX(0) | PEX() | RIO RIO RIO RIO CPRI | CPRI | CPRI | CPRI 1,2,3
#2(0) | #) | #1(0) | #@Q) #4 #3 #2 #1
Exceptions 1. RIO cannot run at 3.125 GHz. unless SGMII is powered down by software.
2. 1f3.125 GHz RIO is required, both RIO controllers must run at the same frequency.
3. Boot from RIO at 3.125 GHz is not supported.
4. Boot from RIO at frequencies other than 3.125 GHz is not supported.
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Table 6. MSC8157 HSSI Multiplexing

RCWLR[SP] SerDes Lanes
Protocol Mode Exceptions
Select A B C D E F G H | J
0010110 22 | PEX(0) | PEX(1) | RIO RIO RIO RIO CPRI | CPRI | CPRI | CPRI 1,3
#1(0) | #1(1) | #1(2) | #1(3) #4 #3 #2 #1
0011101 29 RIO RIO RIO RIO RIO | SGMIl | CPRI | CPRI | CPRI | CPRI 1,2,3
#2(0) | #2(1) | #2(2) | #2(3) | #1(0) #2 #4 #3 #2 #1
0011110 30 RIO RIO RIO RIO RIO RIO CPRI | CPRI | CPRI | CPRI 2
#2(0) | #2(1) | #2(2) | #2(3) | #1(0) | #1(2) #4 #3 #2 #1
0011111 31 RIO RIO | SGMIl | SGMII | RIO RIO CPRI | CPRI | CPRI | CPRI 1,2,3
#2(0) | #2(2) #1 #2 #1(0) | #1(2) #4 #3 #2 #1
0100011 35 | PEX(0) | PEX(1) | PEX(2) | PEX(3) | SGMIl | SGMIl | RIO RIO CPRI | CPRI 1,3
#1 #2 #1(0) | #1(2) #2 #1
0100100 36 | PEX(0) | PEX(1) | PEX(2) | PEX(3) | RIO RIO RIO RIO CPRI | CPRI 1,3
#1(0) | #1(1) | #1(2) | #1(3) #2 #1
0100101 37 | PEX(0) | PEX(1) | SGMIl | SGMIl | RIO RIO RIO RIO CPRI | CPRI 1,2,3
#1 #2 #2(1) | #20) | #1(0) | #1(2) #2 #1
0101000 40 RIO RIO RIO RIO | SGMIl | SGMII | CPRI | CPRI | CPRI | CPRI 1,3
#2(0) | #2(1) | #2(2) | #2(3) #1 #2 #4 #3 #2 #1
0101110 46 | PEX(0) | PEX(1) | RIO RIO RIO RIO RIO RIO CPRI | CPRI 1,2,3
#2(0) | #2(1) | #1(0) | #1(1) | #1(2) | #1(3) #2 #1
0110000 48 | PEX(0) | PEX(1) | SGMIl | SGMIl | RIO RIO RIO RIO CPRI | CPRI 1,3
#1 #2 #1(0) | #1(1) | #1(2) | #1(3) #2 #1
0111101 61 RIO RIO RIO RIO | SGMIl | SGMIl | RIO RIO CPRI | CPRI 1,2,3
#2(0) | #2(1) | #2(2) | #2(3) #1 #2 #1(0) | #1(2) #2 #1
1000001 65 RIO RIO RIO RIO RIO RIO RIO RIO CPRI | CPRI 2
#2(0) | #2(1) | #2(2) | #2(3) | #1(0) | #1(1) | #1(2) | #1(3) #2 #1
1000010 66 | PEX(0) | PEX(1) | PEX(2) | PEX(3) | RIO RIO RIO RIO RIO RIO 1,2,3
#2(1) | #20) | #1(0) | #1(1) | #1(2) | #1(3)
1000101 69 | PEX(0) | PEX(1) | PEX(2) | PEX(3) | SGMIl | SGMIl | RIO RIO RIO RIO 1,2,3
#1 #2 #2(1) | #2(0) | #1(0) | #1(2)
1010001 81 | PEX(0) | PEX(1) | PEX(2) | PEX(3) | SGMIl | RIO RIO RIO RIO RIO 1,2,3
#1 #2(0) | #1(0) | #11) | #1(2) | #13)
1010011 83 | PEX(0) | PEX(1) | PEX(2) | PEX(3) | SGMIl | SGMIl | RIO RIO RIO RIO 1,3
#1 #2 #1(0) | #1(1) | #1(2) | #1(3)
1010100 g4 | PEX(0) | PEX(1) | PEX(2) | PEX(3) | SGMIl | SGMIl | RIO RIO RIO RIO 1,4
#1 #2 #1(0) | #1(1) | #1(2) | #1(3)
1010101 g5 | PEX(0) | PEX(1) | SGMIl | SGMIl | RIO RIO RIO RIO RIO RIO 1,3
#1 #2 #2(1) | #20) | #1(0) | #1(1) | #1(2) | #1(3)
1100110 102 RIO RIO RIO RIO RIO RIO RIO RIO | SGMIl | SGMII 1,2,3
#2(0) | #2(1) | #2(2) | #2(3) | #1(0) | #@Q) | #1(2 | #13) #1 #2
Exceptions 1. RIO cannot run at 3.125 GHz. unless SGMII is powered down by software.
2. 1f 3.125 GHz RIO is required, both RIO controllers must run at the same frequency.
3. Boot from RIO at 3.125 GHz is not supported.
4. Boot from RIO at frequencies other than 3.125 GHz is not supported.

The frequency of each protocol is configured in the RCWLR as shown below. Refer to the reference
manual for more details on the protocol frequency.

* RCWLR[R1FREQ)] selects the frequency for the Rapidl O port 1

MSC8157/8 Design Checklist, Rev. 1
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» RCWLR[R2FREQ)] selects the frequency for the Rapidl O port 2
 RCWLR[PFREQ)] selects the frequency for the PCl Express

*  RCWLR[CFREQ)] selects the frequency for the CPRI

* RCWLR[SCLK1, SCLK?2] select the SerDes reference clock

7.2  MSCB8158/E SerDes (HSSI) Multiplexing

The Serial RapidlO, SGMII and CPRI signals are multiplexed on the 8 lanes of the SerDes interface on
the MSC8158/E.

The needed combination of interfacesis selected during power-on reset by the RCWLR[SP] bitsin thelow
portion of the Reset Configuration Word. Table 7 describes the functionality of each lane of the HSSI
ports, depending on the selected protocol. The number next to # specifies the controller number and the
number between () specifies the lane number. Note the restrictions associated with the various
RCWLR[SP] modes.

Note that there may be restrictionsin some HSSI multiplexing modes as shown in the exceptions column.
For example, in modeswhere Rapidl O and SGMI1 are used, the Rapidl O controller cannot operate at 3.125
GHz unless the SGMII is disabled by software.

Table 7. MSC8158 HSSI Multiplexing

RCWLR[SP] SerDes Lanes
Mode Exceptions
Protocol Select c D E = G H | J
0000000 0 - - - - - - - - None
0000001 1 — — CPRI#6 | CPRI#5 | CPRI#4 | CPRI#3 | CPRI#2 | CPRI#1 None
0000101 5 SGMII SGMIl | CPRI#6 | CPRI#5 | CPRI#4 | CPRI#3 | CPRI#2 | CPRI#1 None
#1 #2
0000110 6 — sigﬂu CPRI#6 | CPRI#5 | CPRI#4 | CPRI#3 | CPRI#2 | CPRI#1 1,2
0000111 7 SGMII SGMIl | CPRI#6 | CPRI#5 | CPRI#4 | CPRI#3 | CPRI#2 | CPRI#1 1,2
#1 #2
0001010 10 — — CPRI#6 | CPRI#5 | CPRI#4 | CPRI#3 | CPRI#2 | CPRI#1 None
0001011 11 SGMII SGMIl | CPRI#6 | CPRI#5 | CPRI#4 | CPRI#3 | CPRI#2 | CPRI#1 1,2
#1 #2
0001100 12 SGMII RIO CPRI#6 | CPRI#5 | CPRI#4 | CPRI#3 | CPRI#2 | CPRI#1 1,2
#1 #1(0)
0001101 13 RIO RIO CPRI#6 | CPRI#5 | CPRI#4 | CPRI#3 | CPRI#2 | CPRI#1 None
#1(1) #1(0)
0001110 14 SGMII RIO CPRI#6 | CPRI#5 | CPRI#4 | CPRI#3 | CPRI#2 | CPRI#1 1,2
#1 #1(0)
Exceptions 1. RapidlO interface cannot run at 3.125 GHz.
2. Boot from RapidIO interface at 3.125 GHz is not supported.
3. RIO #2 is powered down by boot. If needed, this controller should be powered up by the
user code according to the power up sequence requirements.
4. If 3.125 GHz RapidlO interface is required, both RapidlO controllers must run at the same
frequency
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Table 7. MSC8158 HSSI Multiplexing (continued)

RCWLR[SP] SerDes Lanes
Mode Exceptions
Protocol Select c D E = G H | J
0010001 17 — — SGMII | SGMIl | CPRI#4 | CPRI#3 | CPRI#2 | CPRI#1 None
#1 #2
0010010 19 — — SGMII | SGMIl | CPRI#4 | CPRI#3 | CPRI#2 | CPRI#1 1,2
#1 #2
0010011 20 RIO RIO RIO RIO | CPRI#4 | CPRI#3 | CPRI#2 | CPRI#1 2,3,4
#2(0) #2(1) #1(0) #1(1)
0010110 29 RIO RIO RIO RIO | CPRI#4 | CPRI#3 | CPRI#2 | CPRI#1 None
#1(0) #1(1) #1(2) #1(3)
0011101 29 — — RIO SGMIl | CPRI#4 | CPRI#3 | CPRI#2 | CPRI#1 1,2
#1(0) #2
0011110 30 — — RIO RIO | CPRI#4 | CPRI#3 | CPRI#2 | CPRI#1 None
#1(0) #1(1)
0011111 31 SGMII | SGMII RIO RIO | CPRI#4 | CPRI#3 | CPRI#2 | CPRI#1 1,2
#1 #2 #1(0) #1(1)
0100011 35 — — SGMII | SGMII RIO RIO | CPRI#2 | CPRI#1 1,2
#1 #2 #1(0) #1(1)
0100100 36 — — RIO RIO RIO RIO | CPRI#2 | CPRI#1 None
#1(0) #1(1) #1(2) #1(3)
0100101 37 SGMII | SGMII RIO RIO RIO RIO | CPRI#2 | CPRI#1 1,2,3
#1 #2 #2(1) #2(0) #1(0) #1(1)
0101000 40 — — SGMII | SGMIl | CPRI#4 | CPRI#3 | CPRI#2 | CPRI#1 1,2
#1 #2
0101110 46 — — RIO RIO RIO RIO | CPRI#2 | CPRI#1 None
#1(0) #1(1) #1(2) #1(3)
0110000 48 SGMII | SGMII RIO RIO RIO RIO | CPRI#2 | CPRI#1 1,2
#1 #2 #1(0) #1(1) #1(2) #1(3)
0111101 61 — — SGMII | SGMII RIO RIO | CPRI#2 | CPRI#1 1,2
#1 #2 #1(0) #1(1)
1000001 65 — — RIO RIO RIO RIO | CPRI#2 | CPRI#1 None
#1(0) #1(1) #1(2) #1(3)
1000010 66 — — — — RIO RIO RIO RIO None
#1(0) #1(1) #1(2) #1(3)
1000101 69 — — SGMII SGMII — — RIO RIO 1,2
#1 #2 #1(0) #1(1)
1010001 81 — — SGMII — RIO RIO RIO RIO 1,2
#1 #1(0) #1(1) #1(2) #1(3)
1010011 83 — — SGMII | SGMII RIO RIO RIO RIO 1,2
#1 #2 #1(0) #1(1) #1(2) #1(3)
1010100 84 — — SGMII | SGMII RIO RIO RIO RIO 1,3
#1 #2 #1(0) #1(1) #1(2) #1(3)
Exceptions 1. RapidlO interface cannot run at 3.125 GHz.
2. Boot from RapidIO interface at 3.125 GHz is not supported.
3. RIO #2 is powered down by boot. If needed, this controller should be powered up by the
user code according to the power up sequence requirements.
4. If 3.125 GHz RapidlO interface is required, both RapidlO controllers must run at the same

frequency
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Table 7. MSC8158 HSSI Multiplexing (continued)

RCWLR[SP] SerDes Lanes
Mode Exceptions
Protocol Select c D E = G H | J
1010101 85 SGMII | SGMII — — RIO RIO RIO RIO 1,2
#1 #2 #1(0) #1(1) #1(2) #1(3)
1100110 102 — — RIO RIO RIO RIO SGMII SGMII 1,2
#1(0) #1(1) #1(2) #1(3) #1 #2
Exceptions 1. RapidlO interface cannot run at 3.125 GHz.

2. Boot from RapidIO interface at 3.125 GHz is not supported.

3. RIO #2 is powered down by boot. If needed, this controller should be powered up by the
user code according to the power up sequence requirements.

4. If 3.125 GHz RapidlO interface is required, both RapidlO controllers must run at the same
frequency

The frequency of each protocol is configured in the RCWLR as shown below. Refer to the reference
manual for more details on the protocol frequency.

* RCWLR[R1FREQ)] selects the frequency for the Rapidl O port 1

* RCWLR[R2FREQ)] selects the frequency for the Rapidl O port 2

* RCWLR[CFREQ)] selects the frequency for the CPRI

* RCWLR[SCLK1, SCLK?2] select the SerDes reference clock

7.3  GPIO Multiplexing

One GPIO signal is dedicated (GPI022). The remainder of the signals have multiplexed functionality as
either GPIO or TRQ, DMA external requests, Timers, UART, SPI, I2C, or CPRI. See the product specific
reference manual in Section 3.9 GPIO/Maskable Interrupt Sgnal Summary for details. In addition, some
of the GPIO signals are served during the PORESET sequence for configuration. See Section 3.3 Reset
and Configuration Sgnals and Chapter 5, Reset in the reference manual for details.

NOTE
Some GPIO signal lines have specific reset functionality during the reset process and
different functionality in normal operation. See Section 3.3 Reset and Configuration
Sgnalsin the devicereference manual for details. Verify the following with regard to reset
signal lines:
» Make sure that the reset signals have the proper value during the reset
process and that the alternate functionality is disabled.
o After reset is complete, make sure that the required alternate signal
functionality is enabled
* Inorder to use GPIO input, the corresponding GPIO input pins must be
enabled in the GIER register. The default setting is disabled
» If youwant to use the GPIO pin as either IRQ, DMA external requests,
Timers, UART, SPI, 12C or CPRI, you must also program the GPUER
and GIER registers to set their correct values. They are not
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automatically set by the settings of the PAR register as dedicated
peripheral.

7.4  Pin Multiplexing Tool

To validate the pin multiplexing plan and verify the status of all pinsfor your application, thereisapin
multiplexing tool available under NDA. The tool spreadsheet confirms all pin availability based on
application requirements, such as DDR memory, peripherals, GPIO/IRQ pins, and so on. In addition, this
tool validates power supplies and displays al pin mapping based for the application. Contact your local
sales office or representative for details.

8 Connectivity Guidelines

Select the pin multiplexing mode to allocate the required I/O signals. Then use the guidelines presented in
the following subsections for board design and connections. The following conventions are used in
describing the connectivity requirements:

* GND indicates usng a 10 kQ pull-down resistor (recommended) or a direct connection to the
ground plane. Direct connections to the ground plane may yield DC current up to 50 mA through
the I/O supply that adds to overall power consumption.

* Vpp indicates using a 10 kQ pull-up resistor (recommended) or a direct connection to the
appropriate power supply. Direct connections to the supply may yield DC current up to 50 mA
through the 1/0 supply that adds to overall power consumption.

* Mandatory use of a pull-up or pull-down resistor is clearly indicated as “pull-up/pull-down.” For
buses, each pin on the bus should have its own resistor.

* NCindicates“not connected” and means do not connect anything to the pin.
* Thephrase“inuse’ indicates atypical pin connection for the required function

MSC8157/8 Design Checklist, Rev. 1
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8.1  Disposition of Unused Signal Lines

Some applications may not use all available MSC8157/8 interfaces. For the unused signal lines, proper
system design should include correct termination to achieve the following:

» Allow proper functionality for the device.

* Reduce power consumption.

* Reduce number of signal connection.
* Reduce PCB design complexity.

8.1.1 Unused GPIO Signal Connections

Unused GPIO signals should be left not connected, as long as they are not used as their other function
(IRQ, DMA externa signals, Timers, UART, SPI or IZC). Because al GPIO signas are configured as
GPIO withinputsand outputs disabled and theinternal 20 k< pull upisenabled by default after reset, those
that remain unused pins should be left unconnected.

8.1.2 DDR Interface Is Not Used

Connectivity Guidelines

Table 8. Connectivity of DDR Related Pins When the DDR Interface Is Not Used

Pin Connection

MCLKIN GND
MDQ[0-63] NC
MDQS[7-0] NC
MDQS[7-0] NC
MA[15-0] NC
MCK[0-2] NC
MCK[0—2] NC
MCS[1-0] NC
MDM[7-0] NC
MBA[2-0] NC
MCAS NC
MCKE[1-0] NC
MODT[1-0] NC
MMDIC[1-0] NC
MRAS NC
MWE NC
MECC[7-0] NC
MDM8 NC
MDQS8 NC
MDQS8 NC
MAPAR_OUT NC
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Table 8. Connectivity of DDR Related Pins When the DDR Interface Is Not Used (continued)

Signal Name Pin Connection
MAPAR_IN NC
MVREF NC
GVDD NC
Note: If the DDR controller is not used, disable the internal DDR clock by setting the appropriate bit in the System Clock Control Register

(SCCR) and put all DDR /O in sleep mode by setting DR_GCR[DDR_DOZE]. See the Clocks and General Configuration
Registers chapters in the MSC8157/8 Reference Manual for details.

8.1.3

DDR Interface Is Used With 32-Bit DDR Memory Only

Table 9 lists unused pin connection when using 32-bit DDR memory. The 32 most significant data lines

are not used.

Table 9. Connectivity of DDR Related Pins When Using 32-bit DDR Memory Only

Signal Name

Pin Connection

MCLKIN optional
MDQ[31-0] in use
MDQ[63-32] NC
MDQS[3-0] in use
MDQS[7-4] NC
MDQS[3-0] in use
MDQS[7-4] NC
MA[15-0] in use
MCK[2-0] in use
MCK[2-0] in use
MCS[1-0] in use
MDM[3-0] in use
MDM[7-4] NC
MBA[2-0] in use
MCAS in use
MCKE[1-0] in use
MODT[1-0] in use
MMDIC[1-0] in use
MRAS in use
MWE in use
MVREF =GVDD x 0.5V
GVDD 15V
MSC8157/8 Design Checklist, Rev. 1
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8.1.4 DDR ECC Is Not Used

When the error code correction mechanism is not used in any 32- or 64-bit DDR configuration, refer to
Table 10 to determine the correct pin connections.

Table 10. Connectivity of Unused ECC Mechanism Pins

Signal Name Pin connection
MECC[7-0] NC
MDM8 NC
MDQS8 NC
MDQS8 NC

8.1.5 HSSI Port Is Not Used

The signal namesin Table 11 are inclusive names for the SerDes interfaces. For individual pin names refer to Table 12.

Table 11. Connectivity of HSSI Related Pins When No HSSI Lanes Are Used

Signal Name Pin Connection

SD_IMP_CAL_RX NC
SD_IMP_CAL_TX NC
SD_REF_CLK[1-2] SXcvss
SD_REF_CLK[1-2] SXCVSS
SD_[A-J]_RXD SXCVSS
SD_[A-J]_RXD SXCVSS
SD_[A-J]_TXD NC
SD_[A-J]_TXD NC
SD_PLL[1-2] AVDD 1.0V
SD_PLL[1-2] AGND oV
SXPVSS oV
SXCVSS ov
SXPVDD 1.5V
SXCVDD 1.0V

Note: All lanes in the HSSI SerDes should be powered down. Refer to the MSC8157/8 Reference Manual for details.
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8.1.6 HSSI Specific Lane Is Not Used

Removing power to an unused HSSI lane could cause unpredictable voltage levels on lane outputs or a
high leakage situation on lane inputs. Table 12 shows the connectivity when a specific HSSI lane is not
used.

Table 12. Connectivity of HSSI Related Pins When a Specific Lane Is Not Used

Signal Name Pin Connection
SD_IMP_CAL_RX Pull up to SXCVDD with 200 Q resistor
SD_IMP_CAL_TX Pull up to SXPVDD with 200 Q resistor
SD_REF_CLK[1-2] In use
SD_REF_CLK][1-2] In use
SD_[A-J]_RXD SXCVSS
SD_[A-J]_RXD SXCVSS
SD_[A-J_TXD NC
SD_[A-J]_TXD NC
SD_PLL[1-2] AVDD 1.0V
SD_PLL[1-2] AGND oV
SXPVSS oV
SXCVSS oV
SXPVDD 1.5V
SXCVDD 1.0V
Note: The signal names indicate a signal series. Connectivity guidelines should only be applied for the specific lane/lanes that are not

used.

8.1.7 RGMII Ethernet Is Not Used

Table 13. Connectivity of RGMII Related Pins When the RGMII Interface Is Not Used

Signal Name Pin Connection
GE1_RDO GND
GE1_RD1 GND
GE1_RD2 GND
GE1_RD3 GND
GE1_RX_CLK GND
GE1_RX_CTL GND
GE1_TDO NC
GE1_TD1 NC
GE1_TD2 NC
GE1_TD3 NC
GE1_TX_CLK NC
GE1 TX_CTL NC
GE1_GTX_CLK NC

MSC8157/8 Design Checklist, Rev. 1
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Table 13. Connectivity of RGMII Related Pins When the RGMII Interface Is Not Used (continued)

Signal Name

Pin Connection

GE2_RDO/CP_LOS6 GND
GE2_RD1 GND
GE2_RD2/CP_LOS1 GND
GE2_RD3/CP_LOS2 GND
GE2_RX_CLK GND
GE2_RX_CTL GND
GE2_TDO NC
GE2_TD1 NC
GE2_TD2/CP_LOS3 GND
GE2_TD3/CP_LOS5 GND
GE2_TX_CLK NC
GE2_TX_CTL NC
GE2_GTX_CLK/CP_LOS4 GND

GE_MDC and GE_MDIO pins should be connected as required by the specified protocol. Table 14 lists

the recommended management pin connections.

Table 14. Connectivity of GE Management Pins When RGMII Is Not Used

Signal Name

Pin Connection

GE_MDC

NC

GE_MDIO

NC

8.1.8 Unused Miscellaneous Pins

Table 15 lists the board connections for the pins not required by the system design. It assumes that the
alternate function of the specified pin isnot used. If the alternate function is used, connect that pin as

required to support the selected function.

Table 15. Connectivity of Individual Pins When They Are Not Required

Signal Name

Pin Connection

CLKOUT NC

EEO GND

EE1l NC

GPIO[31-0] NC

SCL See the GPIO connectivity guidelines in this table.
SDA See the GPIO connectivity guidelines in this table.
HRESET_IN NC

INT_OUT/CP_TX_INT NC

m See the GPIO connectivity guidelines in this table.
NMI Vbbio
NMI_OUT/CP_RX_INT NC

RC[21-0] GND
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Table 15. Connectivity of Individual Pins When They Are Not Required (continued)

Signal Name

Pin Connection

STOP_BS GND
TCK GND
TDI GND
TDO NC
TMR[6-0] See the GPIO connectivity guidelines in this table.
T™MS GND
TRST See Section 4 Power-Up Sequence for guidelines.

GPIO28/UART_RXD/CP_LOS1

See the GPIO connectivity guidelines in this table.

GPIO29/UART_TXD//CP_LOS2

See the GPIO connectivity guidelines in this table.

DDNJ[1-0] See the GPIO connectivity guidelines in this table.
DRQ[1-0] See the GPIO connectivity guidelines in this table.
RCW_LSEL_0 GND
RCW_LSEL_1 GND
RCW_LSEL_2 GND
RCW_LSEL_3 GND
CP_SYNC1 See the GPIO connectivity guidelines in this table.
CP_SYNC2 See the GPIO connectivity guidelines in this table.
CP_SYNC3 See the GPIO connectivity guidelines in this table.

GPIO17/SPI_SCK/CP_LOS3

See the GPIO connectivity guidelines in this table.

GPIO19/SPI_MISO/CP_LOS5

See the GPIO connectivity guidelines in this table.

GPIO18/SPI_MOSI/CP_LOS4

See the GPIO connectivity guidelines in this table.

GPIO20/SPI_SL/CP_LOS6

See the GPIO connectivity guidelines in this table.

Note:  For details on configuration, see the MSC8157/8 Reference Manual. For additional information, refer to the
MSC815x and MSC825x DSP Family Design Checklist.
8.2  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, and HRESET.

The GPIO signals can be configured as open drain in the PODR register, and in that case they also need a
pull up resistor.When GPIO signalsare configured as| 2C, UART or SPI, the signalsare configured asopen
drain in some cases. See the relevant chapters in the reference manual for additional details, and also the
following sections in this document: Section 8.6, UART and Section 8.7, I°C.

MSC8157/8 Design Checklist, Rev. 1
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DDR External Memory Use

Careful consideration must be given to the design and implementation of the external memory subsystem.
The DDR memory supported by M SC8157/8 devicesisahigh-frequency memory interface and the printed
circuit board (PCB) design must be done carefully and verified with a ssmulation tool. The following list
highlights the main issues to consider in such adesign:

8.3.1

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

Perform detailed timing analysis for AC spec between MSC8157/8 and DDR-SDRAM device,
include signal propagation delay, coupling, termination mismatch, trace mismatch, and clock skew.

SSTL-1.5 Interface and Board Design Guidelines

DDR3 memory adoptsthe SSTL-1.5 interface shown in Figure 10. v and vge are half the voltage level
of Vppg inthe DDR memory. Vppo and Vppppr in MSC8157/8 device share a power supply of 1.5V for
DDRS3. Vger in DDR memory and Mvger in MSC8157/8 device share half the voltage of Vppppor-

~ Vopg Vi
Driver Receiver

_|:~ Rt
RS V|N
Vour AN >
VRErF

-

Vss

Figure 10. Typical Memory Interface Using Class Il Option

Use the following guidelines for designing your system:

V11 and Vger should have DC values as close as possible. To reduce temperature impact, use a
single IC to generate both.

V1t should support high current. Calculate based on the worst case high current and design the
V11 source to support it. Use distributed decoupling capacitance.

V reg Should be isolated from noise by space and decoupling capacitance.

Use on-die termination for data, strobe and mask pins. Use Ry termination for address and control
pins.

MV reg Voltage can be generated by aresistor divider of Vppppr Voltage. Both of the resistors
must be the same resi stance with 1% tolerance. Design the resistance of the resistor divider so that

the resistor divider can feed maximum MV ggg current to MSC8157/8 device and maximum V geg
current to DDR memory.

Use the following DDR routing order:

MSC8157/8 Design Checklist, Rev. 1

Freescale Semiconductor 31



Connectivity Guidelines

— 1. Power V1T, VRep)
— 2. Data
— 3. Address/ command
— 4. Control
— 5. Clocks
» Select appropriate power supply level for design and ssimulation.

e If multiple MSC8157/8 DSP devicesreside closely on aboard, route adjacent DDR data groups on
alternating critical board layers.

* In DSP farms, simultaneous switching draws more power if the DDR clocks on DSPs are
synchronized. MSC8157/8 PLL outputs are synchronized to arelevant CLKIN. Using aclock tree
on the board that provides a phase-shifted CLKIN to each MSC8157/8 on the board prevents
simultaneous switching.

8.3.2 DDR Data Bits Connectivity

It isvery important to connect the lowest data bit of each byte at the memory component to the
corresponding lowest data bit at the DDR controller as shown in Table 16. The same guideline appliesto
the ECC bits. Without this connection, the write levelling calibration required by DDR3 will not be
functional. It is not important how the other 7 bits of each byte are connected.

Table 16. DDR Controller to DDR SDRAM Connection

DDR SDRAM Pin MSC8157/8 Pin
DQO MDQO
DQ8 MDQ8
DQ16 MDQ16
DQ24 MDQ24
DQ32 MDQ32
DQ40 MDQA40
DQ48 MDQ48
DQ56 MDQ56
ECCO MECCO

Use the following guidelines for the DDR3 memory device connectivity:
« DDR memory device RESET needs to be asserted low at power up.
» DDR memory device VREFCA needs to be routed to V gge for address/'command.
* DDR memory device VREFDQ needs to be routed to V ggp for data

MSC8157/8 Design Checklist, Rev. 1
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Memory Signal Termination

The DDR controller supports DDR3 SDRAM. This memory type requires the following signal
termination:

8.3.4

If the DDR interface is not used, refer to Table 8 for proper signal termination.

If the DDR interface isin 32-bit mode, refer to Table 9 for proper signal termination.
If the ECC is not used, refer to Table 10 for proper signal termination.

Connect mmpIco to GND through an 36-Q2 precision 1% resistor.

Connect MMDIC1 t0 Vppppr through an 36-Q precision 1% resistor.

NOTE

MMDICO and MDIC1 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.

The DDR controller supports the ZQ calibration commands ZQCL, ZQCS by DDR_ZQ CNTL.
Tousethe ZQ calibration function, a240 Q + 1% tolerance resistor must be connected between the
ZQ pin of the DDR3 memory and ground.

DDR Clock During Reset

During any RESET signal assertion (HRESET, HRESET_IN, PORESET), MCKE[0-1] are driven |low (deasserted).

8.4

HSSI-SerDes Interface for Serial RapidlO, PCI Express, SGMII
and CPRI Connections

The MSC8157/8 supports Serial Rapid 10, PCI Express (only MSC8157/E), SGMII and CPRI interfaces
in many combinations over the HSSI (High Speed Serial Interface) port. Use the following considerations
when implementing these interfaces in your design:

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

The HSSI uses dedicated power supplies. Connect proper supply levels according to the
specifications defined in the technical data sheet.

The HSSI uses adedicated PLL power supply. Connect proper supply levels according to the
specifications defined in the technical data sheet using appropriate decoupling capacitors.
Because it is a high frequency interface, use simulations to perform detailed signal integrity
analysisfor the HSSI. Check that the eye opening fits the definition for your system and baud rate
using Section 2.6.2.3 Serial RapidlO AC Timing Specifications in the device specific data sheet.
TheHSSI 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 data sheet.
Refer to “Motherboard/BIOS Compliance Checklist for the PCI Express Base 2.0 Specification,”
available from http://www.pci-sig.org for alist of PCl Express PCB design recommendations.
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8.4.1 Impedance Calibration Signals
There aretwo inputs used for automatic impedance calibration by the SerDes initialization when the RCW
activates SerDes interface during the reset sequence. These pins must be terminated as follows.

* Thereceiver impedance control external calibration signa sp_imp_cAL_Rx is pulled up to sxcvbp
with 200 Q (+1%) resistor.

» Thetransmitter impedance control external calibration signal sb_imMp_cAL_Tx ispulled up to
sxpvDD With 200 Q (£1%) resistor.

8.4.2 SerDes Reference Clocks Guidelines

The SerDes differential reference clock inputs are sb_REF_CLK[1-2] and SD_REF_CLK[1-2]. Refer to specific
device technical data sheet for the DC-level requirements for the SerDes reference clocks. Requirements
for the input amplitude differ depending on the signaling mode, differential or single-ended, used to
connect the clock driver chip to the SerDes reference clock inputs.

8.4.3 SerDes Data Lane Guidelines

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

* Theboard must have an AC coupling capacitor on each one of the MSC8157/8 receive
connections. These capacitors ensure proper conditions for the Rapidl O receivers independent of
the driving device, as long as the driving device complies with the Rapidl O standard. To clarify,
two capacitorsarerequired for each lane. Therefore, for ax4 connection, 8 capacitorsarerequired.
The maximum external AC coupling capacitor value to be used is 200 nF and the minimum is
75 nF, however alower value which should be higher then 10 nF can be used. The valuesin the
range 10 nF75 nF were not tested by Freescale but are likely to work.

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

» Thetransmit direction probably does not need similar capacitors because the M SC8157/8 ensures
that in x1 mode the outputs of the other three lanes are tri-stated.

* Thereisapossibility that the counter part will require AC-coupling, to ensure itsinput stage.

» The capacitor isrequired only if the device attached to MSC8157/8 device cannot guarantee an
AC-coupled (no DC signal offset) output or if the lanes connection current is higher than 8-10 mA.

Transmitter SD_Rx 10nF Receiver

SD_Tx | H
| SOT | H

SD_Rx 10nF | \visce157/8

Figure 11. SerDes Transmitter and Receiver

The following document provides additional detailed design guidelines:
» MSC8156 High Speed Serial Interface Hardware Design Considerations (AN3656).
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8.5 Ethernet

The MSC8157/8 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:

e 1000 Mbps RGMII interface
e 1000 Mbps SGMII interface (connected externally using SerDes lines viathe HSSI)

851 Ethernet Clocks

The QUICC Engine subsystem requiresinput clocks as shown on the right of Figure 12 to drivethe UCC
clock signals. For example, the 125 MHz clock source GTX_CLK125 as shown in Figure 13 isinput to
GE1 TX_CLK, whichisusedto drivethe GE1 _GTX_CLK clock output from the MSC8157/8 to the
Ethernet PHY. In another example, RX_CLK of the Ethernet PHY in Figure 13 isinput to the

GE1 RX_CLK, whichisused to drive UCCL Rx as clock input from the Ethernet PHY.

BRG5

BRG6

BRG7

BRGS8

'

'

!

Time stamps 1,2

programmed in the multiplex

logic registers.)

Rx|<
UCCl— «— GE1_TX_ CLK
TX| Bank of Clocks <«— GE1_RX_CLK
Selection Logic
RX | <«— GE2_TX_CLK
ucc3 <— GE2_RX_CLK
TXj= (Partially filled cross-switch logic

|

Figure 12. Bank of Clocks in the QUICC Engine Subsystem

Table 17. Clock Source Options Using External Clock Signals

External CLK
Clock
GE1_RX_CLK GE1_TX_CLK GE2_RX_CLK GE2_TX_CLK
UCC1 Rx Y
UCC1 Tx \Y,
UCC3 Rx \Y,
UCC3 Tx
Time Stamp 1 \%
Time Stamp 2 \%
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8.5.2

General Ethernet Guidelines

Use the following guidelines for designing an Ethernet interface into a system:

Section 19.7.2 Ethernet Physical Interfacesin the reference manual identifies the correct signals

to use for each Ethernet controller and interface type.

Thesignal list in thetechnical data sheet 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 detail ed specifications and operating descriptions. The RCW selectsthe SerDesinterface

for SGMII, see description in Section 5.3.1 Reset Configuration Word Low Register (RCWLR) in
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 MSC8157/8 device. If GE_MDIO and GE_MDC are not used,

terminate the signals as described in Table 14 in this document.

Terminate any unused Ethernet signal lines (that are al'so not multiplexed for any other use) as

described in Table 13 in this document.

The Ethernet transceivers in the MSC8157/8 have 50 Q internal buffer resistance. As a general

rule:

— If you are not sure about 50 Q impedancein the PHY, you should add 22 Q impedancein series
between the M SC8157/8 and the PHY placed close to the transmitter side to help terminate the
line.

— If along trace (>2 inches) exists between the M SC8157/8 and the PHY, you should also add a
22 Q termination resistor.

— If the trace that exists between the MSC8157/8 and the PHY is very short, connect directly
without the additional termination resistor.

For additional information, see the following:

MSC8156 Ethernet Performance: Maximizing QUICC Engine™ Throughput (AN3873)
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8.5.3

RGMII Considerations

Figure 13 isan example is provided for connecting each of the controllersto an RGMII PHY or switch.

Connectivity Guidelines

125 MHz | GTX_CLK125
Clock
GE1_TX_CLK
GTX_CLK
GTX_CLK |« GE1_GTX_CLK
TX_CTL
TX_CTL g GE1_TX_CTL
TXD[0-3]
TD[0-3] |4 GE1_TD[0-3]
RX_CLK
RX_CLK » GE1_RX_CLK
RX_CTL
RX_CTL » GE1_RX_CTL
RXD[0-3]
RD[0-3] » GE1_RD[0-3]
RGMII PHY MSC8157/8 UCC1 RGMII1
or Switch

125 MHz | GTX_CLK125
Clock
GE2_TX_CLK
GTX_CLK
GTX_CLK |¢ GE2_GTX_CLK
TX_CTL
TX_CTL g GE2_TX_CTL
TXD[0-3]
TD[0-3] |4 GE2_TD[0-3]
RX_CLK
RX_CLK » GE2_RX_CLK
RX_CTL
RX_CTL »| GE2_RX_CTL
RXD[0-3]
RD[0-3] » GE2_RD[0-3]
RGMII PHY MSC8157/8 UCC3 RGMII2
or Switch

Figure 13. RGMII Connection Diagram Example

NOTE

TheRGMII AC value, data-to-clock-output skew at thetransmitter in MAC-to-MAC mode
does not meet the RGMI1 specification in the MSC8157/8 devices. The tSKEWT
maximum value is-0.9 nsinstead of —1.0 ns. Therefore, when designing a board for a
specific application, route GTX _CLK such that an additional trace delay of between 0.1 and
0.2 nsis added to the clock signal line.

8.6

UART

The M SC8157/8 devices support aUART interface that can be operated in half duplex (singlewire) or full
duplex mode (Chapter 20, UART in the reference manual for more details). The UART ismultiplexed 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 21, 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.

 MSC8157/8 UART_TXD isdriven only when datais transmitted, so connect a pull-up resistor to
this connection to avoid afloating signal.

MSC8157/8 Design Checklist, Rev. 1
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* If UART_RXD isnot connected to afull drive initiator, connect a pull-up resistor to avoid a
floating signal.

87 I°C

The MSC8157/8 devices support an 1°C interface that is supported in all 1/O modes, but must be selected
by configuring its functionality through the GPIO configuration (see Chapter 21, 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 1%C standard specification requires a pull up resistor on 12c_spa and 12c_scL. The I2C port on the
M SC8157/8 devices supports a maximum 400 kHz frequency, also known as 1°C fast mode. The 12C
access frequency varies depending on the following two conditions:

* Therisetime, which isdetermined by the time constant formed by the pull up resistor and busload
capacitance.

* Thelow assertion duration on 12c_scL, which is determined by the device with the longest low
period. See Section 24.4.6 Clock Synchronization and Section 24.4.8 Clock Sretching in the
reference manual for details.

The 1°C standard specification defines the maximum rise time (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:

e Useamaximum 1 kQ pull-up resistor on 12c_scL.
« Make sure that the 12c_scL line rise time does not violate the 1°C specification.

Do not stretch 12c_scL while loading the RCW from 1°C.

8.7.1 I°C Clock

12C_SCL isselected by configuring the GPIO30 signal (see Chapter 21, GPIO inthe MSC8157/8 device
specific Reference Manual for details). See Chapter 24, 1°C in the M SC8157/8 device specific Reference
Manual for details on the clock operation.

8.8 SPI

The MSC8157/8 SPI can be programmed to work in asingle- or multiple-master environment.

8.8.1 SPI Clock

The spi_sck is selected by configuring the GPIO19 pin (see Chapter 21, 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 Section 19.8 Serial Peripheral Interface (SPI) in the device
specific Reference Manual for details).

MSC8157/8 Design Checklist, Rev. 1
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8.8.2 SPIl as a Master Device

In master mode, the SPI sends a message to the dave peripheral, which sends back a simultaneous reply.
A single-master device with multiple slaves can use general-purpose parallel 1/0 signals to selectively
enable slaves, as shown in Figure 14. To eliminate the multi-master error in asingle-master environment,
themaster SPI_SL input can be forced inactive by clearing PAR[DD20] inthe GPIO registersto 0 forcing
the GPIO20/SPI_SL signal to function as GPIO.

Slave 0
SPI_MOSI »| SPI_MOSI
SPI_MISO « ® SPI_MISO
SPI_SCK P»| SPI_SCK
> SPI_SL
Master SPI
Slave 1
——p SPI_MOSI
SPI_MISO
SEI—SL b . P SPI_SCK
Decoder can be —
Either Internal or P SPI_SL
External Logic
Slave 2
P SPI_MOSI
SPI_MISO
P SPI_SCK
P SPI_SL

Figure 14. Single-Master/Multi-Slave Configuration
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8.8.3 SPI in Multi-Master Operation

The SPI can operate in a multi-master environment in which SPI devices are connected to the same bus.
In this configuration, the SPI_MOSI, SPI_MISO, and SPI_SCK signalsof all SPI devices are shared. The
SPI_SL inputs are connected separately, as shown in Figure 15. Only one SPI device at atime can act as
amaster—all others must be slaves.

SPI_SL1
SPI_SL2
SPI_SL3

SPI_SLO

SPI #0
SPI_MOSI

SPI_MISO
SPI_SCK
SPI_SL
SELOUT1
SELOUT2

SELOUT3

SPI

H*

1

SPI_MOSI
SPI_MISO
SPI_SCK
SPI_SL
SELOUTO
SELOUT2
SELOUT3

SPI

HH

2

SPI_MOSI
SPI_MISO
SPI_SCK
SPI_SL
SELOUTO
SELOUTL
SELOUT3

SPI

HH

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 1/O signals.

Figure 15. Multimaster Configuration
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884 General SPI Guidelines

Use the following guidelines for SPI connections:

» Connect the device as shown in Figure 14 or Figure 15 as appropriate for your system.
* A 4.7t010KQ pull-up resistor is recommended for SPI_MISO.

* If theMSC8157/8 does not actively drive the other SPI signals, similar pull-ups are recommended
for the other signals as well.

* 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 MSC8157/8 and other SPI devices on the SPI busislimited by desired operating frequency.

8.9 JTAG

MSC8157/8 devices provide a JTAG interface for debugging designed to conform to the | EEE 1149.6
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. The device specific reference manuals provide detailed signal
descriptionsin Chapter 3, External Sgnals and a detailed functional description in Chapter 25,
Debugging, Profiling, and Performance Monitoring. Signal timing specifications are listed in the device
specific technical data sheet. See the MSC8157/8 device specific Reference Manual Table 3-17. 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
MSC8157/8 DSP, consider using asingle JTAG connector with the DSPs connected in a JTAG chain, as
shown in Figure 16.

»| TDI TDO| TDI TDOL_| TDI TDO__| TDI TDO% TDI TDO
[ [ [ — [
7 7 m & |0
s2ele| |seBE| [s2fk |sefk -
= 1T =1z =1z =1z =T
| o POl ® ~ 1 |
| 3 : =
JTAG Connector
DI 1| ][] (2
Do 3| [ [ |4 =
Vppio GND
A TCK 5| [ [ |6
% NC 7| [] X |8 NC
RESET 9| [] [] [10TMS
V
bDIO /\ vCC 11| [J [ |12 NC
NC 13| [] [] |14 TRST

Figure 16. Multiple Target DSP Connection
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Specia consideration must be given to the assertion/deassertion of the TRST signal. Section 4.6, Reset
Flow in this document mentions that the TRST signal must be asserted during power up. Detailed
connectivity guidelinesfor TRST pin are described in Section 8.9, JTAG in this document.

To meet the AC timing requirements of the JTAG pins, a buffer should be placed on TCK and TMSto
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 is 8 MHz which is dower than maximum TCK frequency specification on an MSC8157/8
device.

TheV ¢ pin (11) on the JTAG connector ismerely sensed by the USB TAP. The USB TAP probe usesthis
signal to determineif power is applied to the target. Thissignal is also used as a voltage reference for the
signalsdriven by the USB TAP probe (TDI, TCK, TMS, RESET, and TRST). In the MSC8157ADS, the
Ve pin 1lis pulled up to Vpp o using a22 Q resistor.

The JTAG of MSC8157/8 devicesrunsat 2.5 V. Becausethe USB TAP probe automatically supportstarget
signal levelsfrom 1.8V t0 3.3V, you can connect the USB TAP directly to JTAG of MSC8157/8. See page
41in USB TAP Probe User's Guideincluded in Code Warrior for StarCore DSP IDE for additional details.

In Figure 16, 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 DSPsat atime. If auser wantsto assert HRESET to a specific
DSP, only connect the RESET pin 9 to the HRESET of the specific DSP.

The Code Warrior for StarCore DSP tool can work on asingle JTAG chain that can include multiple
M SC8157/8 devices and aso other type of devices, both FREESCALE and Non FREESCALE.

For additional information, see CodeWarrior™ USB TAP Probe Users Guide included with the Code
Warrior for StarCore DSP IDE. Further information can also be found from the CW “Help” option:

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

9 Boundary Scan

It isthe user’sresponsibility to make surethat if any deviceinterfaceisnot used for functional application,
the generated patternswill not match the expected values for these pins. The BSDL supplied by Freescale
assumes all device pins are included.
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10 Identifying the Device ID and Revision Number

The MSC8157/8 devices have severa places which carry the Device ID and Revision Number
information. The following tables summarizes all the locations where software can explore the Device ID
and Revision Number and identify the device type and mask set accordingly.

Table 18. MSC8157/8 Rev0 Device ID and Revision Number Sources

SRIO PEX GCR JTAG
Device . 1 Revision 3 4
DIDCARIDI] | DICAR[DR] | Device ID D2 SPRIDR[PARTID] SPRIDR[REVID] JTAGID
8157 0x1828 0 0x1828 0 0x8305 0 0x0188401D
8157E 0x182A 0 0x182A 0 0x830D 0 0x0188401D
8158 0x181C 0 — 0x8303 0 0x0189901D
8158E 0x181E 0 — 0x830B 0 0x0189901D

AW N P

PCI Express Device ID is accessed at offset 0x02 for common PCI configuration registers.
PCI Express Revision ID is accessed at offset 0x08 for common PCI configuration registers.
SPRIDR resides at address OxFFF28028.

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

11 Signals Connection Summary

Table 19 summarizesthe functional signals connection recommendation for MSC8157/8. The order of the
signalslisted in Table 19 isthe same as listed in the Pin Multiplexing Tool discussed in Section 7.4 Pin
Multiplexing Tool. Use the following general notesfor Table 19:

1. GND indicatesusing a 10 KQ pull-down resistor (recommended) or a direct connection to the
ground plane. Direct connections to the ground plane may yield DC current up to 50mA through
the I/O supply that adds to overall power consumption.

2. VDD indicates using a 10 KQ pull-up resistor (recommended) or a direct connection to the
appropriate power supply. Direct connections to the supply may yield DC current up to 50mA
through the 1/0 supply that adds to overall power consumption.

3. Mandatory use of apull-up or pull-down resistor isindicated as “pull-up/pull-down”.
4. NCindicates“Not Connected” and means do not connect anything to the pin.

Refer to the Chapter 3 in the device specific Reference Manual for details on the external signals.

Table 19. MSC8157/8 Pin Connection Summary

Require
. Usage during PORESET | Reference | Connection | external pull
Pin Name . . Comments
Configuration flow Supply If not used |up/down when
used
Reset
CLKIN CLKIN QVDD — — See Section 4.2 Clock,
Reset, and Supply
CLKOUT — NC —
QVDD Coordination in Design
Checklist

Reset
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Table 19. MSC8157/8 Pin Connection Summary (continued)

Require
. Usage during PORESET | Reference | Connection | external pull
Pin Name . . Comments
Configuration flow Supply If not used |[up/down when
used
PORESET PORESET QVDD — — See Section 4.2 Clock,
Reset, and Supply
HRESET HRESET QVDD — Pull Up Coordination in Design
— —_——— Checklist
HRESET_IN HRESET_IN QVDD NC —
STOP_BS VDD/GND QVDD GND — Used when loading
RCW from an I12C
EEPROM.
NMI and INT_OUT
INT_OUT /CP_TX_INT — QVDD NC Pull Up
NMI — QVDD VDD —
NMI_OUT/CP_RX_INT — QVDD NC Pull Up
PORESET Configuration, GPIO, IRQ, CPRI Sync and Timer
RC21 RC21 NVDD GND Pull up/down |RCx is used when
depends on |[loading RCW from
RCW_LSEL_0/RC17 RCW_LSEL_0/ NVDD GND needed value in |external pins using
RC17 case using RCx |reduced mode.
RCW_LSEL_1/RC18 RCW_LSEL_1/ NVDD GND functionality.
RC18
—————— ————— Pull up is needed ;
RCW_LSEL_2/RC19 RCW_LSEL 2/ NVDD GND utup 1S NsdediRCw_LSEL_x is used
RC19 In case using  lyhen loading RCW
—— —— GPIO with open |;sing multiplexed
RCW_LSEL_3/RC20 RCW_LSEL_3/ NVDD GND |drain functionality | ,ode.
RC20 enabled
GPIO0/IRQO/RCO/CP_SYNC1 RCO NVDD NC
GPIO1/IRQ1/RC1/CP_SYNC2 RC1 NVDD NC
GPI02/IRQ2/RC2/CP_SYNC3 RC2 NVDD NC
GPIO3/DRQ1/IRQ3/RC3 RC3 NVDD NC
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Table 19. MSC8157/8 Pin Connection Summary (continued)

Require
. Usage during PORESET | Reference | Connection | external pull
Pin Name . . Comments
Configuration flow Supply If not used |up/down when
used
GPIO4/DDN1/IRQ4/RC4 RC4 NVDD NC Pull up/down |RCx is used when
depends on |loading RCW from
GPIOS5/IRQ5/RC5/CP_SYNC4 RC5 NVDD NC needed value in |external pins using
—— case using RCx [reduced mode.
GPIO6/IRQ6/RC6/CP_SYNC5 RC6 NVDD NC functionality.
GPIO7/IRQ7/RC7/CP_SYNC6 RC7 NVDD NC .
Pull upis needed \Rcw | SEL x is used
GPIO8/IRQ8/RCS8 RC8 NVDD NC Incase using  \\vhen loading RCW
—— GPIO with open | ;sing multiplexed
GPIO9/IRQ9/RC9 RC9 NVDD NC drain functionality | o de.
enabled
GPIO10/IRQ10/RC10 RC10 NVDD NC
GPIO11/IRQ11/RC11 RC11 NVDD NC
GPIO12/IRQ12/RC12 RC12 NVDD NC
GPIO13/IRQ13/RC13 RC13 NVDD NC
GPIO14/DRQO/IRQ14/RC14 RC14 NVDD NC
GPIO15/DDNO/IRQ15/RC15 RC15 NVDD NC
GPIO16/TMR5/RC16 RC16 NVDD NC
SPIl and GPIO
GPIO17/SPI_SCK/CP_LOS3 — NVDD NC Pull up is needed |See Section 8.8 SPI in
in case using [Design Checklist
GPIO18/SPI_MOSI/CP_LOS4 — NVDD NC GPIO with open
drain functionality
GPIO19/SPI_MISO/CP_LOS5 — NVDD NC enabled
GPIO20/SPI_SL/CP_LOS6 — NVDD NC
Timers and GPIO
GPIO21/TMR6 — NVDD NC Pull up is needed
in case using
GP1022 — NVDD NC GPIO with open
— drain functionality
GPIO23/TMRO /BOOT_SPI_SL — NVDD NC enabled
GPIO24/TMR1/RCW_SRC2 RCW_SRC2 NVDD NC
GPIO25/TMR2/RCW_SRC1 RCW_SRC1 NVDD NC
GPIO26/TMR3 — NVDD NC
GPIO27/TMR4/RCW_SRCO RCW_SRCO NVDD NC

UART and GPIO
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Table 19. MSC8157/8 Pin Connection Summary (continued)

Require
. Usage during PORESET | Reference | Connection | external pull
Pin Name . . Comments
Configuration flow Supply If not used |[up/down when
used
GPIO28/UART_RXD /CP_LOS1 — NVDD NC Pull up is needed |See Section 8.6 UART
in case using |in Design Checklist
GPIO with open
drain functionality
enabled
GPIO29/UART_TXD/CP_LOS2 — NVDD NC Pull Up for
UART_TXD func-
tionality
Pull up is needed
in case using
GPIO with open
drain functionality
enabled
I°C and GPIO
GPIO30/12C_SCL — NVDD NC Pull Up with 1 kQ |Used during
resistor for 12C |PORESET flow when
functionality  |loading RCW from an
I2C EEPROM.
Pull up is needed
in case using  |See Section 8.7 12C in
GPIO with open |pesign Checklist
drain functionality
enabled
GPIO31/12C_SDA — NVDD NC Pull up is needed
in case using
GPIO with open
drain functionality
enabled
RGMII
GE2_RD2/CP_LOS1 — NVDD GND — For RGMII, see Sec-
tion 8.5.3 RGMII Con-
GE2_RD3/CP_LOS2 — NVDD GND — siderations in DCL.
GE2_TD2/CP_LOS3 — GND —
— _ NVDD The column “Connec-
GE2_GTX_CLK/CP_LOS4 — NVDD GND — tion if not used” relates
to the case the RGMII
GE2_TD3/CP_LOS5 — NVDD GND — functionality is not
used. In that case, the
GE2_RDO/CP_LOS6 — NVDD GND — connection to GND or
GE2 RDL GND NC depends how the
- - NVDD - interface is defined dur-
GE2_TX_CLK — NVDD GND — ing PORESET by the
- RCWHR register fields
GE2_RX_CTL — NVDD GND — GE1 and GE2.
GE2_RX_CLK — NVDD GND —
GE2_TDO — NVDD NC —
GE2_TD1 — NVDD NC —
GE2_TX_CTL — NVDD NC —
MSC8157/8 Design Checklist, Rev. 1
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Table 19. MSC8157/8 Pin Connection Summary (continued)
Require
. Usage during PORESET | Reference | Connection | external pull
Pin Name . . Comments
Configuration flow Supply If not used |up/down when
used
GE1_TDO — NVDD NC — For RGMII, see Sec-
tion 8.5.3 RGMII Con-
GE1_TD1 — NVDD NC — siderations in Design
Checklist
GE1_TD2 — NVDD NC —
GE1 TD3 _ NVDD NC — The column “Connec-
_ tion if not used” relate
GE1_TX_CLK — NVDD NC — to the case where the
RGMII functionality is
GE1_TX_CTL — NVDD NC — not used. In that case,
the connection to GND
GE1_GTX_CLK - NVDD NC - or NC depends how the
GE1 RDO N GND . interface is defined dur-
- NVDD ing PORESET by the
GE1 RD1 _ NVDD GND — RCWHR register fields
~ GE1 and GE2.
GE1_RD2 — NVDD GND —
GE1_RD3 — NVDD GND —
GE1_RX_CLK — NVDD GND —
GE1_RX_CTL — NVDD GND —
GE_MDC — NVDD NC — See Section 8.5.2
General Ethernet
GE_MDIO — NVDD NC — Guidelines in Design
Checklist
OCE and JTAG
DFT_TEST — QVDD GND —
EEO — QVDD GND —
EE1 — QVDD NC —
TCK — QVDD GND — See Section 8.8 SPlin
Design Checklist
TRST — QVDD GND —
TMS — QVDD GND —
TDI — QVDD GND —
TDO — QVDD NC —
DDR
MCLKIN — GVDD GND — Optional
MAPAR_OUT — GVDD NC —
MAPAR_IN — GVDD GND/VDDDD —
RINC
MAO — GVDD NC —
MA1 — GVDD NC —
MA2 — GVDD NC —
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Table 19. MSC8157/8 Pin Connection Summary (continued)

Require
pane | Vst PORESET | Rfrence | comneton et | o
used
MA3 — GVDD NC —
MA4 — GVDD NC —
MAS5 — GVDD NC —
MAG6 — GVDD NC —
MA7 — GVDD NC —
MA8 — GVDD NC —
MA9 — GVDD NC —
MA10 — GVDD NC —
MA11 — GVDD NC —
MA12 — GVDD NC —
MA13 — GVDD NC —
MA14 — GVDD NC —
MA15 — GVDD NC —
MBAO — GVDD NC —
MBA1 — GVDD NC —
MBA2 — GVDD NC —
MCAS — GVDD NC -
MCKEO — GVDD NC —
MCKE1 — GVDD NC —
MCKO — GVDD NC -
MCK1 — GVDD NC -
MCK2 — GVDD NC -
MCKO — GVDD NC —
MCK1 — GVDD NC —
MCK2 — GVDD NC —
MCK3 — GVDD NC —
MCS0 — GVDD NC -
MCS1 — GVDD NC -
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Table 19. MSC8157/8 Pin Connection Summary (continued)

Require
. Usage during PORESET | Reference | Connection | external pull
Pin Name . . Comments
Configuration flow Supply If not used |up/down when
used

MDQO — GVDD NC — See Section 8.3.2
DDR Data Bits Con-

MDQ1 — GVDD NC — nectivity in the Design
Checklist

MDQ2 — GVDD NC —

MDQ3 — GVDD NC —

MDQ4 — GVDD NC —

MDQ5 — GVDD NC —

MDQ6 — GVDD NC —

MDQ7 — GVDD NC —

MDQ8 — GVDD NC — See Section 8.3.2
DDR Data Bits Con-

MDQ9 — GVDD NC — nectivity in the Design
Checklist

MDQ10 — GVDD NC —

MDQ11 — GVDD NC —

MDQ12 — GVDD NC —

MDQ13 — GVDD NC —

MDQ14 — GVDD NC —

MDQ15 — GVDD NC —

MDQ16 — GVDD NC — See Section 8.3.2
DDR Data Bits Con-

MDQ17 — GVDD NC — nectivity in the Design
Checklist

MDQ18 — GVDD NC —

MDQ19 — GVDD NC —

MDQ20 — GVDD NC —

MDQ21 — GVDD NC —

MDQ22 — GVDD NC —

MDQ23 — GVDD NC —
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Table 19. MSC8157/8 Pin Connection Summary (continued)

Require
. Usage during PORESET | Reference | Connection | external pull
Pin Name . . Comments
Configuration flow Supply If not used |up/down when
used

MDQ24 — GVDD NC — See Section 8.3.2
DDR Data Bits Con-

MDQ25 — GVDD NC — nectivity in the Design
Checklist

MDQ26 — GVDD NC —

MDQ27 — GVDD NC —

MDQ28 — GVDD NC —

MDQ29 — GVDD NC —

MDQ30 — GVDD NC

MDQ31 — GVDD NC

MDQ32 — GVDD NC See Section 8.3.2
DDR Data Bits Con-

MDQ33 — GVDD NC nectivity in the Design
Checklist

MDQ34 — GVDD NC

MDQ35 — GVDD NC

MDQ36 — GVDD NC

MDQ37 — GVDD NC

MDQ38 — GVDD NC

MDQ39 — GVDD NC

MDQ40 — GVDD NC See Section 8.3.2
DDR Data Bits Con-

MDQA41 — GVDD NC nectivity in the Design
Checklist

MDQ42 — GVDD NC

MDQ43 — GVDD NC

MDQ44 — GVDD NC

MDQ46 — GVDD NC
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Table 19. MSC8157/8 Pin Connection Summary (continued)

Require
. Usage during PORESET | Reference | Connection | external pull
Pin Name ; . Comments
Configuration flow Supply If not used |up/down when
used

MDQ48 — GVDD NC See Section 8.3.2
DDR Data Bits Con-

MDQA49 — GVDD NC nectivity in the Design
Checklist

MDQ50 — GVDD NC

MDQ51 — GVDD NC

MDQ52 — GVDD NC

MDQ53 — GVDD NC

MDQ54 — GVDD NC

MDQ55 — GVDD NC

MDQ56 — GVDD NC See Section 8.3.2
DDR Data Bits Con-

MDQ57 — GVDD NC nectivity in the Design
Checklist

MDQ58 — GVDD NC

MDQ59 — GVDD NC

MDQ60 — GVDD NC

MDQ61 — GVDD NC

MDQ62 — GVDD NC

MDQ63 — GVDD NC

MDMO — GVDD NC

MDM1 — GVDD NC

MDM2 — GVDD NC

MDM3 — GVDD NC

MDM4 — GVDD NC

MDM5 — GVDD NC

MDM6 — GVDD NC

MDM7 — GVDD NC

MDM8 — GVDD NC

MDQSO0 — GVDD NC

MDQS1 — GVDD NC

MDQS2 — GVDD NC

MDQS3 — GVDD NC

MDQS4 — GVDD NC

MDQS5 — GVDD NC
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Table 19. MSC8157/8 Pin Connection Summary (continued)

Require
. Usage during PORESET | Reference | Connection | external pull
Pin Name . . Comments
Configuration flow Supply If not used |up/down when
used
MDQS6 — GVDD NC
MDQS7 — GVDD NC
MDQS8 — GVDD NC
MDQSO0 — GVDD NC
MDQS1 — GVDD NC
MDQS2 — GVDD NC
MDQS3 — GVDD NC
MDQS4 — GVDD NC
MDQS5 — GVDD NC
MDQS6 — GVDD NC
MDQS7 — GVDD NC
MDQS8 — GVDD NC
MECCO — GVDD NC See Section 8.3.2
DDR Data Bits Con-
MECC1 — GVDD NC nectivity in the Design
Checklist
MECC2 — GVDD NC
MECC3 — GVDD NC
MECC4 — GVDD NC
MECC5 — GVDD NC
MECC6 — GVDD NC
MECC7 — GVDD NC
MMDICO — GVDD NC PullDownto GND |See Section 8.3.3
with 36 Q resistor|Memory Signal Termi-
MMDIC1 — GVDD NC Pull Upto  |nation in the Design
VDDDDR with 36 |CNecKlist
Q resistor
MRAS — GVDD NC
MWE — GVDD NC
MODTO — GVDD NC
MODT1 — GVDD NC
HSSI
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Table 19. MSC8157/8 Pin Connection Summary (continued)
Require
. Usage during PORESET | Reference | Connection | external pull
Pin Name . . Comments
Configuration flow Supply If not used |up/down when
used
SD_IMP_CAL_RX — SXCVDD GND Pull Up to See Section 8.4.1
SXCVDD with |[Impedance Calibration
200 Q resistor [Signals in Design
SD_IMP_CAL_TX - SXPVDD GND PullUpto  |CheckKlist
SXPVDD with
200 Q resistor
SD_REF_CLK1 — SXCVDD SXCVSS — See Section 8.4.2 Ser-
Des Reference Clocks
SD_REF_CLK1 — SXCVDD SXCVSS — Guidelines in Design
Checklist
SD_REF_CLK2 — SXCVDD SXCVSS —
SD_REF_CLK2 — SXCVDD SXCVSS —
SD_A_RX — SXCVDD SXCVSS — Not available on
MSCB8158/E.
SD_A_RX — SXCVDD SXCVSS —
See Section 8.4.3 Ser-
SD_B_RX — SXCVSS —
- SXCvDD Des Data Lane Guide-
SD_B_RX _ SXCVDD SXCVSS — lines in the Design
Checklist
SD_C_RX — SXCVDD SXCVSS — See Section 8.4.3 Ser-
Des Data Lane Guide-
SD_C_RX — SXCVDD SXCVSS — lines in the Design
Checklist
SD_D_RX — SXCVDD SXCVSS —
SD_D_RX — SXCVDD SXCVSS —
SD_E_RX — SXCVDD SXCVSS —
SD_E_RX — SXCVDD SXCVSS —
SD_F_RX — SXCVDD SXCVSS —
SD_F_RX — SXCVDD SXCVSS —
SD_G_RX — SXCVDD SXCVSS —
SD_G_RX — SXCVDD SXCVSS —
SD_H_RX — SXCVDD SXCVSS —
SD_H_RX — SXCVDD SXCVSS —
SD_I_RX — SXCVDD SXCVSS —
SD_I_RX — SXCVDD SXCVSS —
SD_J_RX — SXCVDD SXCVSS —
SD_J_RX — SXCVDD SXCVSS —
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Table 19. MSC8157/8 Pin Connection Summary (continued)

Require
. Usage during PORESET | Reference | Connection | external pull
Pin Name . . Comments
Configuration flow Supply If not used |up/down when
used
SD_A_TXD — SXPVDD NC — Not available on
MSC8158/E.
SD_A _TXD — SXPVDD NC —
See Section 8.4.3 Ser-
SD_B_TXD — NC —
- - SXPVDD Des Data Lane Guide-
SD B TXD _ SXPVDD NC _ lines in the Design
T Checklist
SD_C_TXD — SXPVDD NC — See Section 8.4.3 Ser-
Des Data Lane Guide-
SD_C_TXD — SXPVDD NC — lines in the Design
Checklist
SD_D_TXD — SXPVDD NC —
SD_D_TXD — SXPVDD NC —
SD_E_TXD — SXPVDD NC —
SD_E_TXD — SXPVDD NC —
SD_F_TXD — SXPVDD NC —
SD_F_TXD — SXPVDD NC —
SD_G_TXD — SXPVDD NC —
SD_G_TXD — SXPVDD NC —
SD_H_TXD — SXPVDD NC —
SD_H_TXD — SXPVDD NC —
SD_I_TXD — SXPVDD NC —
SD_I_TXD — SXPVDD NC —
SD_J_TXD — SXPVDD NC —
SD_J_TXD — SXPVDD NC —

12 Revision History

Table 20. Document Revision History

Rev. Date Change
0 Nov 2011 Initial release.
1 Dec 2011 Added a note at the end of Section 8.5.3, RGMII Considerations describing special
board layout considerations.
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