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1 Overview

The MPCB8313E incorporates the e300c3 core, which includes 16 Kbytes of L1 instruction and data caches
and on-chip memory management units (MMUSs). The MPC8313E has interfaces to dual enhanced
three-speed 10/100/1000 Mbps Ethernet controllers, a DDR1/DDR2 SDRAM memory controller, an
enhanced local bus controller, a 32-bit PCI controller, a dedicated security engine, a USB 2.0 dual-role
controller and an on-chip high-speed PHY, a programmable interrupt controller, dual 12C controllers, a
4-channel DMA controller, and a general-purpose 1/0 port. This figure shows a block diagram of the
MPC8313E.
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Note: The MPC8313 does not include a security engine.

Figure 1. MPC8313E Block Diagram

The MPC8313E security engine (SEC 2.2) allows CPU-intensive cryptographic operations to be offloaded
from the main CPU core. The security-processing accelerator provides hardware acceleration for the DES,
3DES, AES, SHA-1, and MD-5 algorithms.

1.1 MPCB8313E Features

The following features are supported in the MPC8313E:

* Embedded PowerPC™ e300 processor core built on Power Architecture™ technology; operates at
up to 333 MHz.

» High-performance, low-power, and cost-effective host processor

 DDR1/DDR2 memory controller—one 16-/32-bit interface at up to 333 MHz supporting both
DDR1 and DDR2

» 16-Kbyte instruction cache and 16-Kbyte data cache, a floating point unit, and two integer units

» Peripheral interfaces such as 32-bit PCI interface with up to 66-MHz operation, 16-bit enhanced
local bus interface with up to 66-MHz operation, and USB 2.0 (high speed) with an on-chip PHY.

» Security engine provides acceleration for control and data plane security protocols
* Power management controller for low-power consumption

» High degree of software compatibility with previous-generation PowerQUICC processor-based
designs for backward compatibility and easier software migration
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1.6

USB Dual-Role Controller

The MPC8313E USB controller includes the following features:

1.7

Supports USB on-the-go mode, which includes both device and host functionality, when using an
external ULPI (UTMI + low-pin interface) PHY

Compatible with Universal Serial Bus Specification, Rev. 2.0
Supports operation as a stand-alone USB device

— Supports one upstream facing port

— Supports three programmable USB endpoints

Supports operation as a stand-alone USB host controller

— Supports USB root hub with one downstream-facing port
— Enhanced host controller interface (EHCI) compatible

Supports high-speed (480 Mbps), full-speed (12 Mbps), and low-speed (1.5 Mbps) operation.
Low-speed operation is supported only in host mode.

Supports UTMI + low pin interface (ULPI) or on-chip USB 2.0 full-speed/high-speed PHY

Dual Enhanced Three-Speed Ethernet Controllers (eTSECS)

The MPC8313E eTSECs include the following features:

Two RGMII/SGMII/MII/RMII/RTBI interfaces

Two controllers designed to comply with IEEE Std 802.3®, 802.3u®, 802.3x®, 802.3z®,
802.3au®, and 802.3ab®

Support for Wake-on-Magic Packet™, a method to bring the device from standby to full operating
mode

MII management interface for external PHY control and status
Three-speed support (10/100/1000 Mbps)

On-chip high-speed serial interface to external SGMII PHY interface
Support for IEEE Std 1588™

Support for two full-duplex FIFO interface modes

Multiple PHY interface configuration

TCP/IP acceleration and QoS features available

IP v4 and IP v6 header recognition on receive

IP v4 header checksum verification and generation

TCP and UDP checksum verification and generation
Per-packet configurable acceleration

Recognition of VLAN, stacked (queue in queue) VLAN, IEEE Std 802.2®, PPPoE session, MPLS
stacks, and ESP/AH IP-security headers

Transmission from up to eight physical queues.
Reception to up to eight physical queues
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1.10 Serial Peripheral Interface (SPI)

The serial peripheral interface (SPI) allows the MPC8313E to exchange data between other PowerQUICC
family chips, Ethernet PHY's for configuration, and peripheral devices such as EEPROMs, real-time
clocks, A/D converters, and ISDN devices.

The SPI is a full-duplex, synchronous, character-oriented channel that supports a four-wire interface
(receive, transmit, clock, and slave select). The SPI block consists of transmitter and receiver sections, an
independent baud-rate generator, and a control unit.

1.11 DMA Controller, Dual I2C, DUART, Local Bus Controller, and
Timers

The MPCB8313E provides an integrated four-channel DMA controller with the following features:

» Allows chaining (both extended and direct) through local memory-mapped chain descriptors
(accessible by local masters)

» Supports misaligned transfers

There are two 12C controllers. These synchronous, multi-master buses can be connected to additional
devices for expansion and system development.

The DUART supports full-duplex operation and is compatible with the PC16450 and PC16550
programming models. The 16-byte FIFOs are supported for both the transmitter and the receiver.

The MPCB8313E local bus controller (LBC) port allows connections with a wide variety of external DSPs
and ASICs. Three separate state machines share the same external pins and can be programmed separately
to access different types of devices. The general-purpose chip select machine (GPCM) controls accesses
to asynchronous devices using a simple handshake protocol. The three user programmable machines
(UPMs) can be programmed to interface to synchronous devices or custom ASIC interfaces. Each chip
select can be configured so that the associated chip interface can be controlled by the GPCM or UPM
controller. The FCM provides a glueless interface to parallel-bus NAND Flash E2PROM devices. The
FCM contains three basic configuration register groups—BRn, ORn, and FMR. Both may exist in the
same system. The local bus can operate at up to 66 MHz.

The MPCB8313E system timers include the following features: periodic interrupt timer, real time clock,
software watchdog timer, and two general-purpose timer blocks.

2 Electrical Characteristics

This section provides the AC and DC electrical specifications and thermal characteristics for the
MPCB8313E. The MPCB8313E is currently targeted to these specifications. Some of these specifications are
independent of the 1/O cell, but are included for a more complete reference. These are not purely 1/0 buffer
design specifications.
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Table 2. Recommended Operating Conditions

Characteristic Symbol Recommended Valuel | Unit Regﬂirrr:rztent

Core supply voltage Vpp 1.0V £50 mV \% 469 mA
Internal core logic constant power Vppe 1.0V 50 mV \% 377 mA
SerDes internal digital power XCOREVpp 1.0 \Y, 170 mA
SerDes internal digital ground XCOREVgg 0.0 \Y, —
SerDes /O digital power XPADVpp 1.0 \Y, 10 mA
SerDes /O digital ground XPADVgg 0.0 \Y, —
SerDes analog power for PLL SDAVpp 1.0V +50mVv \Y, 10 mA
SerDes analog ground for PLL SDAVsg 0.0 \Y, —
Dedicated 3.3 V analog power for USB PLL USB_PLL_PWR3 3.3V 300 mV \% 2-3mA
Dedicated 1.0 V analog power for USB PLL USB_PLL_PWR1 1.0V +£50 mV \% 2-3 mA
Dedicated analog ground for USB PLL USB_PLL_GND 0.0 \Y, —
Dedicated USB power for USB bias circuit USB_VDDA_BIAS 3.3V £ 300 mV \Y, 4-5 mA
Dedicated USB ground for USB bias circuit USB_VSSA_BIAS 0.0 \Y, —
Dedicated power for USB transceiver USB_VDDA 3.3V +300 mV \Y 75 mA
Dedicated ground for USB transceiver USB_VSSA 0.0 \Y, —
Analog power for e300 core APLL AVpp; © 1.0V +50mV \Y, 2-3 mA
Analog power for system APLL AVpp; © 1.0V +50mV \Y, 2-3 mA
DDR1 DRAM 1/0O voltage (333 MHz, 32-bit operation) GVpp 25V +125mVv \% 131 mA
DDR2 DRAM 1/0O voltage (333 MHz, 32-bit operation) GVpp 1.8V +80 mV \% 140 mA
Differential reference voltage for DDR controller MVRer 1/2 DDR supply \% —

(0.49 x GVpp to

0.51 x GVpp)

Standard I/O voltage NVpp 3.3V + 300 mV? 74 mA
eTSEC2 I/O supply LVppa 25V £ 125 mv/ 22 mA

3.3V 300 mV
eTSEC1/USB DR I/O supply Vppe 25V + 125 mv/ \Y 44 mA

3.3V 300 mV
Supply for eLBC 10s LVpp 3.3V 300 mV 16 mA
Analog and digital ground Vss 0.0 —
Junction temperature range TAT; 3 0to 105 °C
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Power Characteristics

The estimated typical power dissipation, not including 1/O supply power, for this family of MPC8313E
devices is shown in this table. Table 5 shows the estimated typical 1/O power dissipation.

Table 4. MPC8313E Power Dissipation?

Core Frequency CSB Frequency Typical? Maximum for Maximum for Unit
(MHz) (MHz) yp Rev. 1.0 Silicon® | Rev. 2.x or Later Silicon®

333 167 820 1020 1200 mw

400 133 820 1020 1200 mw

Note:

1. The values do not include 1/0 supply power or AVpp, but do include core, USB PLL, and a portion of SerDes digital power
(not including XCOREVpp, XPADVpp, or SDAVpp, which all have dedicated power supplies for the SerDes PHY).

2. Typical power is based on a voltage of Vpp = 1.05 V and an artificial smoker test running at room temperature.

3. Maximum power is based on a voltage of Vpp = 1.05 V, a junction temperature of T; = 105°C, and an artificial smoker test.

This table describes a typical scenario where blocks with the stated percentage of utilization and
impedances consume the amount of power described.

Table 5. MPC8313E Typical I/O Power Dissipation

LVppa/ | LVppa/
Interface Parameter (Cl;'\éD\';’) (Cz;'\éD\';’) (’;\g‘)\'}’) WVppbe | Vops (;\gD\':}) Unit | Comments
' ' ' B3V) | 25V) '
DDR 1, 60% utilization, 333 MHz, — 0.355 — — — — w —
50% read/write 32 bits
Ry=220 266 MHz, | — | 0323 | — — — — | w —
R; =50 Q ;
. . 32 bits
single pair of clock
capacitive load: data = 8 pF,
control address = 8 pF,
clock = 8 pF
DDR 2, 60% utilization, 333 MHz, 0.266 — — — — — W —
50% read/write 32 bits
Rs=22Q 266 MHz, | 0.246 | — — — — — |w —
R=75Q ;
) . 32 bits
single pair of clock
capacitive load: data = 8 pF,
control address = 8 pF,
clock = 8 pF
PCI 1/O load = 50 pF 33 MHz — — 0.120 — — — W —
66 MHz — — 0.249 — — — W —
Local bus I/0 load = 20 pF 66 MHz — — — — — 0.056 w —
50 MHz — — — — — 0.040 | W —
TSEC I/0 load = 20 pF MII, — — — 0.008 — — W Multiple by
25 MHz number of
RGMII, — = [ = [ oors | ooas | — | w |Interfaceused
125 MHz
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5.2 RESET AC Electrical Characteristics

This table provides the reset initialization AC timing specifications.

Table 10. RESET Initialization Timing Specifications

Parameter/Condition Min Max Unit Note
Required assertion time of HRESET or SRESET (input) to activate reset flow 32 — tpci_sYNC_IN 1
Required assertion time of PORESET with stable clock and power applied to 32 — tsys_cLK N 2
SYS_CLK_IN when the device is in PCI host mode
Required assertion time of PORESET with stable clock and power applied to 32 — tpci_sYNC_IN 1
PCI_SYNC_IN when the device is in PCI agent mode
HRESET assertion (output) 512 — tpci_sYNC_IN 1
Input setup time for POR configuration signals (CFG_RESET_SOURCE][0:3] 4 — tsys cLk N 2
and CFG_CLK_IN_DIV) with respect to negation of PORESET when the
device is in PCI host mode
Input setup time for POR configuration signals (CFG_RESET_SOURCE[0:2] 4 — tpcl_sYNC_IN 1
and CFG_CLKIN_DIV) with respect to negation of PORESET when the
device is in PCl agent mode
Input hold time for POR configuration signals with respect to negation of 0 — ns —
HRESET
Time for the device to turn off POR configuration signal drivers with respect — 4 ns 3
to the assertion of HRESET
Time for the device to turn on POR configuration signal drivers with respect to 1 — thci_sYNC_IN 1,3

the negation of HRESET

Notes:

1. tpc) sync I is the clock period of the input clock applied to PCI_SYNC_IN. When the device is In PCI host mode the
primary ciock is applied to the SYS_CLK_IN input, and PCI_SYNC_IN period depends on the value of CFG_CLKIN_DIV.

2. tgys cLk NS the clock period of the input clock applied to SYS_CLK_IN. Itis only valid when the device is in PCI host mode.

3. POR configuration signals consists of CFG_RESET_SOURCE[0:2] and CFG_CLKIN_DIV.

This table provides the PLL lock times.

Table 11. PLL Lock Times

Parameter/Condition Min

Max

Unit

Note

PLL lock times —

100

us

6 DDR and DDR2 SDRAM

This section describes the DC and AC electrical specifications for the DDR SDRAM interface. Note that
DDR SDRAM is GVpp(typ) = 2.5 V and DDR2 SDRAM is GVpp(typ) = 1.8 V.
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Table 36. eTSEC IEEE 1588 AC Timing Specifications (continued)

At recommended operating conditions with L/TVpp of 3.3 V * 5%.

Parameter/Condition Symbol Min Typ Max Unit Note
TSEC_1588_CLK peak-to-peak jitter tT1588CLKING — — 250 ps
Rise time eTSEC_1588_CLK tT1588CLKINR 1.0 — 2.0 ns
(20%—80%)
Fall time eTSEC_1588_CLK tr1588CLKINE 1.0 — 2.0 ns
(80%—20%)
TSEC_1588_CLK_OUT clock period tr1588CLKOUT 2 x t11588CLK — — ns
TSEC_1588_CLK_OUT duty cycle tr1588CLKOTH 30 50 70 %

Itr1s88CLKOUT

TSEC_1588_PULSE_OUT tr15880V 0.5 — 3.0 ns
TSEC_1588_TRIG_IN pulse width tT1588TRIGH 2 x tT1588CLK_MAX — — ns 2
Notes:

1. Trx cLk is the max clock period of eTSEC receiving clock selected by TMR_CTRL[CKSEL]. See the MPC8313E
PowerQUICC Il Pro Integrated Processor Family Reference Manual, for a description of TMR_CTRL registers.

2. It need to be at least two times of clock period of clock selected by TMR_CTRL[CKSEL]. See the MPC8313E PowerQUICC Il
Pro Integrated Processor Family Reference Manual, for a description of TMR_CTRL registers.

3. The maximum value of tt158g¢| k iS not only defined by the value of Trx ¢ k. but also defined by the recovered clock. For
example, for 10/100/1000 Mbps modes, the maximum value of tT1588C|_|Z is 3600, 280, and 56 ns, respectively.

8.5 Ethernet Management Interface Electrical Characteristics

The electrical characteristics specified here apply to MIlI management interface signals MDIO
(management data input/output) and MDC (management data clock). The electrical characteristics for
MII, RMII, RGMII, SGMII, and RTBI are specified in Section 8.1, “Enhanced Three-Speed Ethernet
Controller (eTSEC) (10/100/1000 Mbps)—MII/RMII/RGMII/SGMII/RTBI Electrical Characteristics.”

8.5.1 MIl Management DC Electrical Characteristics

The MDC and MDIO are defined to operate at a supply voltage of 3.3 V. Table 37 provide the DC
electrical characteristics for MDIO and MDC.

Table 37. Mll Management DC Electrical Characteristics When Powered at 3.3 V

Parameter Symbol Conditions Min Max Unit
Supply voltage (3.3 V) NVpp — 2.97 3.63 \%
Output high voltage VoH lop=-1.0 mA NVpp = Min 2.10 NVpp + 0.3 \
Output low voltage VoL loL=1.0 mA NVpp = Min Vss 0.50 \
Input high voltage ViH — 2.0 — \%
Input low voltage VL — — 0.80 \Y
Input high current [ NVpp = Max Vnt=21v — 40 A
Input low current I NVpp = Max ViN=05V -600 — pA
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Table 37. MIl Management DC Electrical Char

acteristics When Powered at 3.3 V (continued)

Note:

1. Note that the symbol V,y, in this case, represents the NV, symbol referenced in Table 1 and Table 2.

8.5.2

This table provides the MIl management AC timing
Table 38. MIl Managemen

At recommended operating conditions with NVpp is 3.3 V + 0.3V

MIl Management AC Electrical Specifications

specifications.
t AC Timing Specifications

Parameter/Condition Symbol ! Min Typ Max Unit Note

MDC frequency fubc — 25 — MHz 2
MDC period tvbe — 400 — ns

MDC clock pulse width high tMDCH 32 — — ns

MDC to MDIO delay t\MDKHDX 10 — 170 ns

MDIO to MDC setup time {MDDVKH 5 — — ns

MDIO to MDC hold time tMDDXKH 0 — — ns

MDC rise time tMDCR — — 10 ns

MDC fall time t\MDHE — — 10 ns

Notes:

1. The symbols used for timing specifications follow the pattern of tfirst two letters of functional block)(signal)(state)(reference)(state) for

inputs and trst two letters of functional block)(reference)(state)(signal)(state) for outputs. For example, typxHpx symbolizes

management data timing (MD) for the time ty,pc from clock reference (K) high (H) until data outputs (D) are invalid (X) or
data hold time. Also, typpvkn Symbolizes management data timing (MD) with respect to the time data input signals (D)
reach the valid state (V) relative to the tyypc clock reference (K) going to the high (H) state or setup time. For rise and fall

times, the latter convention is used with the appropriate le

tter: R (rise) or F (fall).

2. This parameter is dependent on the csb_clk speed. (The MIIMCFG[Mgmt Clock Select] field determines the clock frequency

of the Mgmt Clock EC_MDC.)

This figure shows the M1l management AC timing diagram.

tMbc ———> tMbcr
MDC Z
tvMDCH IMDCF—>{ |<—
N\ 7///ZEEEA\\\
(Input)
tmMDDVKH <
—> <—t\DDXKH
MDIO \
(Output)

tMDKHDX —>

%L o

Figure 21. MIl Management Interface Timing Diagram
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9 High-Speed Serial Interfaces (HSSI)

This section describes the common portion of SerDes DC electrical specifications, which is the DC
requirement for SerDes reference clocks. The SerDes data lane’s transmitter and receiver reference circuits
are also shown.

9.1  Signal Terms Definition

The SerDes utilizes differential signaling to transfer data across the serial link. This section defines terms
used in the description and specification of differential signals.

Figure 22 shows how the signals are defined. For illustration purpose, only one SerDes lane is used for
description. The figure shows waveform for either a transmitter output (TXn and TXn) or a receiver input
(RXn and RXn). Each signal swings between A volts and B volts where A > B.

Using this waveform, the definitions are as follows. To simplify illustration, the following definitions
assume that the SerDes transmitter and receiver operate in a fully symmetrical differential signaling
environment.
1. Single-ended swing
The transmitter output signals and the receiver input signals TXn, TXn, RXn, and RXn each have
a peak-to-peak swing of A — B volts. This is also referred as each signal wire’s single-ended swing.
2. Differential output voltage, Vgp (or differential output swing):
The differential output voltage (or swing) of the transmitter, Vqp, is defined as the difference of
the two complimentary output voltages: V1x, — Vixn. The Vgp value can be either positive or
negative.
3. Differential input voltage, V,p (or differential input swing):
The differential input voltage (or swing) of the receiver, V|p, is defined as the difference of the two
complimentary input voltages: Vrxn,— Vrxn- The V p value can be either positive or negative.
4. Differential peak voltage, Vprrp
The peak value of the differential transmitter output signal or the differential receiver input signal
is defined as differential peak voltage, Vprrp = |A — B| volts.
5. Differential peak-to-peak, Vprrp-p
Since the differential output signal of the transmitter and the differential input signal of the receiver
each range from A — B to —(A — B) volts, the peak-to-peak value of the differential transmitter
output signal or the differential receiver input signal is defined as differential peak-to-peak voltage,
Vbirrp-p = 2 x Vpiprp = 2 x |(A — B)| volts, which is twice of differential swing in amplitude, or
twice of the differential peak. For example, the output differential peak-peak voltage can also be
calculated as VTX-DlFFp-p =2x |VOD|'
6. Differential waveform
The differential waveform is constructed by subtracting the inverting signal (TXn, for example)
from the non-inverting signal (TXn, for example) within a differential pair. There is only one signal
trace curve in a differential waveform. The voltage represented in the differential waveform is not
referenced to ground. Refer to Figure 22 as an example for differential waveform.

7. Common mode voltage, V¢,
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of the differential pair must have a single-ended swing less than 800 mV and greater than
200 mV. This requirement is the same for both external DC-coupled or AC-coupled
connection.

— For external DC-coupled connection, as described in Section 9.2.1, “SerDes Reference Clock
Receiver Characteristics,” the maximum average current requirements sets the requirement for
average voltage (common mode voltage) to be between 100 and 400 mV. Figure 24 shows the
SerDes reference clock input requirement for the DC-coupled connection scheme.

— For external AC-coupled connection, there is no common mode voltage requirement for the
clock driver. Since the external AC-coupling capacitor blocks the DC level, the clock driver
and the SerDes reference clock receiver operate in different command mode voltages. The
SerDes reference clock receiver in this connection scheme has its common mode voltage set to
XCOREVgs. Each signal wire of the differential inputs is allowed to swing below and above
the command mode voltage (XCOREVsg). Figure 25 shows the SerDes reference clock input
requirement for AC-coupled connection scheme.

» Single-ended mode

— The reference clock can also be single-ended. The SD_REF_CLK input amplitude
(single-ended swing) must be between 400 and 800 mV peak-to-peak (from Vi, t0 Vay) With
SD_REF_CLK either left unconnected or tied to ground.

— The SD_REF_CLK input average voltage must be between 200 and 400 mV. Figure 26 shows
the SerDes reference clock input requirement for the single-ended signaling mode.

— To meet the input amplitude requirement, the reference clock inputs might need to be DC or
AC coupled externally. For the best noise performance, the reference of the clock could be DC
or AC coupled into the unused phase (SD_REF_CLK) through the same source impedance as
the clock input (SD_REF_CLK) in use.

200 mV < Input Amplitude or Differential Peak < 800 mV
SD_REF_CLK / Viax < 800 mV

100 MV < Vg, < 400 mV

SD_REF_CLK Viin=20V
Figure 24. Differential Reference Clock Input DC Requirements (External DC-Coupled)
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Figure 35. USB Signals

10.2 On-Chip USB PHY

This section describes the DC and AC electrical specifications for the on-chip USB PHY of the
MPCB8313E. See Chapter 7 in the USB Specifications Rev. 2, for more information.

This table provides the USB clock input (USB_CLK _IN) DC timing specifications.
Table 42. USB_CLK_IN DC Electrical Characteristics

Parameter Symbol Min Max Unit
Input high voltage ViH 2.7 NVpp + 0.3 \Y
Input low voltage VL -0.3 0.4 \Y

This table provides the USB clock input (USB_CLK _IN) AC timing specifications.
Table 43. USB_CLK_IN AC Timing Specifications

Parameter/Condition Conditions Symbol Min Typ Max Unit
Frequency range — fuse_cLk_IN — 24 48 MHz
Clock frequency tolerance — tcLk_ToL —0.005 0 0.005 %
Reference clock duty cycle Measured at 1.6 V tcLk_puTy 40 50 60 %
Total input jitter/time interval Peak-to-peak value measured with a second tcLk_pJ — — 200 ps
error order high-pass filter of 500 kHz bandwidth
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This table provides the DC electrical characteristics for the GPIO when the GPIO pins are operating from
a 2.5-V supply.

Table 56. GPIO (When Operating at 2.5 V) DC Electrical Characteristics?!

Parameters Symbol Conditions Min Max Unit
Supply voltage 2.5 V NVpp — 2.37 2.63 \%
Output high voltage VoH loy =—-1.0 mA NVpp = min 2.00 NVpp + 0.3 \
Output low voltage VoL loL = 1.0 mA NVpp = min Vggs—0.3 0.40 \
Input high voltage Viy — NVpp = min 1.7 NVpp + 0.3 \Y
Input low voltage Vi — NVpp = min -0.3 0.70 \Y
Input high current I Vin=NVpp — 10 pA
Input low current I VN = Vss -15 — pA

Note:

1. This specification only applies to GPIO pins that are operating from a 2.5-V supply. See Table 62 for the power supply listed
for the individual GPIO signal

16.2 GPIO AC Timing Specifications

This table provides the GP10O input and output AC timing specifications.
Table 57. GPIO Input AC Timing Specifications?

Characteristic Symbol? Min Unit

GPIO inputs—minimum pulse width terwiD 20 ns

Notes:

1. Input specifications are measured from the 50% level of the signal to the 50% level of the rising edge of SYS_CLKIN. Timings
are measured at the pin.

2. GPIO inputs and outputs are asynchronous to any visible clock. GPIO outputs should be synchronized before use by any
external synchronous logic. GPIO inputs are required to be valid for at least tp\yp NS to ensure proper operation.

This figure provides the AC test load for the GPIO.
Output {) Zy=50Q <) - '\_/\g\(,) 5 NVpp/2
L

Figure 52. GPIO AC Test Load

MPC8313E PowerQUICC Il Pro Processor Hardware Specifications, Rev. 4

60 Freescale Semiconductor



This figure shows the SPI timing in slave mode (external clock).

SPICLK (Input)

—> INEIXKH

|
INEIVKH l<— :
|

Input Signals:
SPIMOSI
(See Note)

Output Signals: | :
SPIMISO --------------- i D S
(See Note) '

Note: The clock edge is selectable on SPI.
Figure 54. SPI AC Timing in Slave Mode (External Clock) Diagram

This figure shows the SPI timing in master mode (internal clock).

SPICLK (Output)

—> tNIIXKH !

_ tNivkH —> !

Input Signals: !
SPIMISO ---- Yoo S R

(See Note) 7 |

|

|
. <— InikHov |
Output Signals: |
SPIMOSI| --------------- i G R
(See Note) '

Note: The clock edge is selectable on SPI.
Figure 55. SPI AC Timing in Master Mode (Internal Clock) Diagram

19 Package and Pin Listings

This section details package parameters, pin assignments, and dimensions. The MPC8313E is available in
a thermally enhanced plastic ball grid array (TEPBGAII), see Section 19.1, “Package Parameters for the
MPC8313E TEPBGAII,” and Section 19.2, “Mechanical Dimensions of the MPC8313E TEPBGAII,” for
information on the TEPBGAII.

19.1 Package Parameters for the MPC8313E TEPBGAII

The package parameters are as provided in the following list. The package type is 27 mm x 27 mm,
516 TEPBGAIL.

Package outline 27 mm x 27 mm
Interconnects 516

Pitch 1.00 mm

Module height (typical) 2.25 mm

Solder Balls 96.5 Sn/3.5 Ag(VR package) ,

62 Sn/36 Pb/2 Ag (ZQ package) Ball diameter (typical)
0.6 mm
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19.2 Mechanical Dimensions of the MPC8313E TEPBGAII

This figure shows the mechanical dimensions and bottom surface nomenclature of the 516-TEPBGAII
package.

571 .
A1 INDEX 127] p— ] SEATING PLANE
\ 24.3
B 23.7 A
F[02@[AE[C]
R 516X[]0.2]A]
N\ //10.35]A ::L
A b
"
gt
243 !
27] | 23.7 |
| 4 [0.2@|Al8|C| N
|
!
X
i
' )
\’ ! (
%
D
TOP VIEW \(018) x
12345678 910MI213145617181920020223425% Qﬁ 0.5 B|C :):
4444 i 4 & | HEAT
25X 1 : SLUG DI
: ol e
5 & |48 D
* s 4 9 P S < £ ;\Y,a. :)l
o & A .3. _)l
& " b U :)
—* i & ¢ x
T se3 8 Ees:ss ol miE
')
L Neoe P
sl :
& & d E i
4 s Bl 8 & L E qgg—-’ |-"—'
; | 0 0.7 | 11l
q ¢ 0.5
LAdL d A 0.6 .
\ 0.7 0.4
5 || l, 516X 89
25X 1—=1 | 1l {0.5] 0.5 2.55
&8 025® AlB|C] 1.95
@ 0.10D|A - .
BOTTOM VIEW SIDE VIEW

Notes:

1. All dimensions are in millimeters.

2. Dimensions and tolerances per ASME Y14.5M-1994.

3. Maximum solder ball diameter measured parallel to datum A.

4. Datum A, the seating plane, is determined by the spherical crowns of the solder balls.
5. Package code 5368 is to account for PGE and the built-in heat spreader.

Figure 56. Mechanical Dimension and Bottom Surface Nomenclature of the MPC8313E TEPBGAII
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A
Table 62. MPC8313E TEPBGAII Pinout Listing (continued)
Signal Package Pin Number Pin Type ;:);vpel; Note

LA24 E23 o) AV 11
LA25 D22 o) WVpp 11
LCSOo D23 o} Voo 10
LCs1 J26 o} Voo 10
LCs2 F22 o} Voo 10
LCS3 D26 o} Voo 10
LWEO/LFWE E24 o} Voo 10
LWE1 H26 o} Voo 10
LBCTL L22 o) WVpp 10
LALE/M1LALE/M2LALE E26 o) LVob 11
LGPLO/LFCLE AA23 o) AV —
LGPL1/LFALE AA24 o) AV —
LGPL2/LOE/LFRE AA25 o} Voo 10
LGPL3/LFWP AA26 o} Voo —
LGPL4/LGTA/LUPWAIT/LFRB Y22 110 Voo 2
LGPL5 E21 o) WVpp 10
LCLKO H22 o) AV 11
LCLK1 G26 o) WVpp 11
LAO/GPIO0/MSRCIDO AC24 /0 AV —
LA1/GPIO1//MSRCID1 Y24 /0 AV —
LA2/GPIO2//MSRCID2 Y26 /0 AV —
LA3/GPIO3//MSRCID3 w22 /0 AV —
LA4/GPIO4//MSRCID4 W24 /0 AV —
LA5/GPIO5/MDVAL W26 /0 WVpp —
LA6/GPIO6 V22 /0 AV —
LA7/GPIO7/TSEC_1588_TRIG2 V23 /0 AV 8
LA8/GPIO13/TSEC_1588_ALARM1 V24 110 LVop 8
LA9/GPIO14/TSEC_1588_PP3 V25 /0 AV 8
LA10/TSEC_1588_CLK V26 o) WVpp 8
LA11/TSEC_1588_GCLK u22 o) WVpp 8
LA12/TSEC_1588_PP1 AD24 o) WVpp 8
LA13/TSEC_1588_PP2 L25 o) WVpp 8
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Table 62. MPC8313E TEPBGAII Pinout Listing (continued)

Signal Package Pin Number Pin Type gg;vpﬁ; Note
LA14/TSEC_1588_TRIG1 L24 o} Vpp 8
LA15/TSEC_1588 ALARM?2 K26 o} Voo 8

DUART
UART_SOUT1/MSRCIDO N2 o} NVpp —
UART_SIN1/MSRCID1 M5 110 NVpp —
UART_CTS1/GPIO8/MSRCID2 M1 110 NVpp —
UART_RTS1/GPIO9/MSRCID3 K1 110 NVpp —
UART_SOUT2/MSRCID4/TSEC_1588_CLK M3 o) NVpp 8
UART_SIN2/MDVAL/TSEC_1588_GCLK L1 110 NVpp 8
UART_CTS2/TSEC_1588 PP1 L5 110 NVpp 8
UART_RTS2/TSEC_1588_PP2 L3 110 NVpp 8
I°C interface
[IC1_SDA/CKSTOP_OUT/TSEC_1588 TRIG1 J4 110 NVpp 2,8
[IC1_SCL/CKSTOP_IN/TSEC_1588 ALARM?2 J2 110 NVpp 2,8
lIC2_SDA/PMC_PWR_OK/GPIO10 J3 110 NVpp 2
lIC2_SCL/GPIO11 H5 110 NVpp 2
Interrupts
MCP_OUT G5 o} NVpp 2
IRQO/MCP_IN K5 I NVpp —
IRQ1 K4 [ NVpp —
IRQ2 K2 [ NVpp —
IRQ3/CKSTOP_OUT K3 110 NVpp —
IRQ4/CKSTOP_IN/GPIO12 J1 110 NVpp —
Configuration
CFG_CLKIN_DIV D5 I NVpp —
EXT_PWR_CTRL J5 o} NVpp —
CFG_LBIU_MUX_EN R24 | NVpp —
JTAG
TCK E1 | NVpp —
TDI E2 | NVpp 4
TDO E3 o} NVpp 3
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Table 65. System PLL Multiplication Factors (continued)

RCWL[SPMF] Multi)xiis(;[:trino?;::ctor
0100 x 4
0101 x 5
0110 x 6
0111-1111 Reserved

Note:

1. If RCWL[DDRCM] and RCWL[LBCM] are both cleared, the system
PLL VCO frequency = (CSB frequency) x (System PLL VCO Divider).

2. If either RCWL[DDRCM] or RCWL[LBCM] are set, the system PLL
VCO frequency = 2 x (CSB frequency) x (System PLL VCO Divider).

3. The VCO divider needs to be set properly so that the System PLL
VCO frequency is in the range of 450-750 MHz

As described in Section 20, “Clocking,” the LBCM, DDRCM, and SPMF parameters in the reset
configuration word low and the CFG_CLKIN_DIV configuration input signal select the ratio between the
primary clock input (SYS_CLK_IN or PCI_SYNC_IN) and the internal coherent system bus clock
(csb_clk). This table shows the expected frequency values for the CSB frequency for select csb_clk to
SYS_CLK_IN/PCI_SYNC_IN ratios.

Table 66. CSB Frequency Options

Input Clock Frequency (MHz)2
CRe_CLEIN DI SPMF Célbo—ccl:kR:e":‘iE’)‘;t 24 25 33.33 66.67
csb_clk Frequency (MHz)

High 0010 2:1 133

High 0011 31 100

High 0100 4:1 100 133

High 0101 5:1 120 125 167

High 0110 6:1 144 150

Low 0010 2:1 133

Low 0011 31 100

Low 0100 4:11 100 133

Low 0101 5:1 120 125 167

Low 0110 6:1 144 150

1 CFG_CLKIN_DIV select the ratio between SYS_CLK_IN and PCI_SYNC_OUT.
2 SYS_CLK_IN is the input clock in host mode; PCI_CLK is the input clock in agent mode.
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» Third, between the device and any SerDes voltage regulator there should be a 10-pF, low
equivalent series resistance (ESR) SMT tantalum chip capacitor and a 100-pF, low ESR SMT
tantalum chip capacitor. This should be done for all SerDes supplies.

22.5 Connection Recommendations

To ensure reliable operation, it is highly recommended to connect unused inputs to an appropriate signal
level. Unused active low inputs should be tied to NVpp, GVpp, LVpp, LVppa, 0r LVppg as required.
Unused active high inputs should be connected to Vgg. All NC (no-connect) signals must remain
unconnected.

Power and ground connections must be made to all external Vpp, NVpp, GVpp, LVpp, LVppa: LVppe:
and Vgg pins of the device.

22.6 Output Buffer DC Impedance

The MPCB8313E drivers are characterized over process, voltage, and temperature. For all buses, the driver
is a push-pull single-ended driver type (open drain for I1°C).

To measure Z for the single-ended drivers, an external resistor is connected from the chip pad to NVpp
or Vsg. Then, the value of each resistor is varied until the pad voltage is NVpp/2 (see Figure 60). The
output impedance is the average of two components, the resistances of the pull-up and pull-down devices.
When data is held high, SW1 is closed (SW2 is open), and Rp is trimmed until the voltage at the pad equals
NVpp/2. Rp then becomes the resistance of the pull-up devices. Rp and Ry are designed to be close to each
other in value. Then, Zy = (Rp + Ry)/2.

NVpp
Ry

SW2

Pad
Data

SW1
Rp

Vss

Figure 60. Driver Impedance Measurement

The value of this resistance and the strength of the driver’s current source can be found by making two
measurements. First, the output voltage is measured while driving logic 1 without an external differential
termination resistor. The measured voltage is V1 = Rggyree X lsource- S€C0ONd, the output voltage is measured
while driving logic 1 with an external precision differential termination resistor of value Rig . The
measured voltage is Vo = (1/(1/Rq + 1/R5)) x lsgyrce- SOIVing for the output impedance gives Rygyrce =
Rierm % (V1/Vo — 1). The drive current is then lgg,rce = V1/Rsource-
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Table 73. Document Revision History (continued)

Rev.
Number

Date

Substantive Change(s)

3/2008

* In Table 63, added LBC_PM_REF_10 & LSRCID3 as muxed with USBDR_PCTL1

« In Table 63, added LSRCID2 as muxed with USBDR_PCTLO

* In Table 63, added LSRCID1 as muxed with USBDR_PWRFAULT

 In Table 63, added LSRCIDO as muxed with USBDR_DRIVE_VBUS

* In Table 63, moved T1, U2,& V2 from Vpp to XCOREVDD.

* In Table 63, moved P2, R2, & T3 from Vgg to XCOREVSS.

* In Table 63, moved P5, & U4 from Vpp to XPADVDD.

* In Table 63, moved P3, & V4 from Vgg to XPADVSS.

* In Table 63, removed “Double with pad” for AVpp; and AVpp, and moved AVpp; and AVpp, to Power
and Ground Supplies section

« In Table 63, added impedance control requirements for SD_IMP_CAL_TX (100 ohms to GND) and
SD_IMP_CAL_RX (200 ohms to GND).

« In Table 63, updated muxing in pinout to show new options for selecting IEEE 1588 functionality. Added
footnote 8

* In Table 63, updated muxing in pinout to show new LBC ECC boot enable control muxed with
eTSEC1_MDC

« Added pin type information for power supplies.

* Removed N1 and N3 from Vss section of Table 63. Added Therm0O and Therm1 (N1 and N3,
respectively). Added note 7 to state: “Internal thermally sensitive resistor, resistor value varies linearly
with temperature. Useful for determining the junction temperature.”

 In Table 65 corrected maximum frequency of Local Bus Frequency from “33—-66" to 66 MHz

 In Table 65 corrected maximum frequency of PCI from “24-66" to 66 MHz

« Added “which is determined by RCWLR[COREPLL],” to the note in Section 20.2, “Core PLL
Configuration” about the VCO divider.

* Added “(VCOD)” next to VCO divider column in Table 68. Added footnote stating that core_clk
frequency must not exceed its maximum, so 2.5:1 and 3:1 core_clk:csb_clk ratios are invalid for certain
csb_clk values.

 In Table 69, notes were confusing. Added note 3 for VCO column, note 4 for CSB (csb_clk) column,
note 5 for USB ref column, and note 6 to replace “Note 1”. Clarified note 4 to explain erratum eTSECA40.

< In Table 69, updated note 6 to specify USB reference clock frequencies limited to 24 and 48 for rev. 2
silicon.

* Replaced Table 71 “Thermal Resistance for TEPBGAII with Heat Sink in Open Flow”.

* Removed last row of Table 19.

* Removed 200 MHz rows from Table 21 and Table 5.

¢ Changed VIH minimum spec from 2.0 to 2.1 for clock, PIC, JTAG, SPI, and reset pins in Table 9,
Table 47, Table 54, Table 59, and Table 61.

» Added Figure 4 showing the DDR input timing diagram.

¢ In Table 19, removed “MDM” from the “MDQS-MDQ/MECC/MDM” text under the Parameter
column for the tCISKEW parameter. MDM is an output signal and should be removed from
the input AC timing spec table (tCISKEW).

* Added “and power” to rows 2 and 3 in Table 10

» Added the sentence “Once both the power supplies..” and PORESET to Section 2.2, “Power
Sequencing,” and Figure 3.

* In Figure 35, corrected “USBO_CLK/USB1_CLK/DR_CLK” with “USBDR_CLK”"

« In Table 42, clarified that AC specs are for ULPI only.

6/2007

Initial release.
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