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1.6 USB Dual-Role Controller
The MPC8313E USB controller includes the following features:

• 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

1.7 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 PHYs 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 MPC8313E 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 I2C 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 MPC8313E 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 MPC8313E 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 
MPC8313E. The MPC8313E is currently targeted to these specifications. Some of these specifications are 
independent of the I/O cell, but are included for a more complete reference. These are not purely I/O buffer 
design specifications.
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This table shows the estimated core power dissipation of the MPC8313E while transitioning into the 
D3 warm low-power state.

4 Clock Input Timing
This section provides the clock input DC and AC electrical characteristics for the MPC8313E.

4.1 DC Electrical Characteristics
This table provides the system clock input (SYS_CLK_IN/PCI_SYNC_IN) DC timing specifications for 
the MPC8313E.

USBDR controller load = 20 pF 60 MHz — — — 0.078 — — W —

Other I/O — — — 0.015 — — — W —

Table 6. MPC8313E Low-Power Modes Power Dissipation1

333-MHz Core, 167-MHz CSB2 Rev. 1.03  Rev. 2.x or Later3 Unit

D3 warm 400 425 mW

Note:  
1. All interfaces are enabled. For further power savings, disable the clocks to unused blocks.
2. The interfaces are run at the following frequencies: DDR: 333 MHz, eLBC 83 MHz, PCI 33 MHz, 

eTSEC1 and TSEC2: 167 MHz, SEC: 167 MHz, USB: 167 MHz. See the SCCR register for more 
information.

3. This is maximum power in D3 Warm based on a voltage of 1.05 V and a junction temperature of 105C.

Table 7. SYS_CLK_IN DC Electrical Characteristics

Parameter Condition Symbol Min Max Unit

Input high voltage — VIH 2.4 NVDD + 0.3 V

Input low voltage — VIL –0.3 0.4 V

SYS_CLK_IN input current 0 V   VIN  NVDD IIN — ±10 A

PCI_SYNC_IN input current 0 V  VIN  0.5 V
or

NVDD – 0.5 V  VIN  NVDD 

IIN — ±10 A

PCI_SYNC_IN input current 0.5 V  VIN  NVDD – 0.5 V IIN — ±50 A

Table 5.  MPC8313E Typical I/O Power Dissipation (continued)

Interface Parameter
GVDD
(1.8 V)

GVDD
(2.5 V)

NVDD
(3.3 V)

LVDDA/
LVDDB
(3.3 V)

LVDDA/
LVDDB
(2.5 V)

LVDD
(3.3 V)

Unit Comments



MPC8313E PowerQUICC II Pro Processor Hardware Specifications, Rev. 4

14 Freescale Semiconductor
 

5.2 RESET AC Electrical Characteristics
This table provides the reset initialization AC timing specifications.

This table provides the PLL lock times.

6 DDR and DDR2 SDRAM
This section describes the DC and AC electrical specifications for the DDR SDRAM interface. Note that 
DDR SDRAM is GVDD(typ) = 2.5 V and DDR2 SDRAM is GVDD(typ) = 1.8 V. 

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 
SYS_CLK_IN when the device is in PCI host mode

32 — tSYS_CLK_IN 2

Required assertion time of PORESET with stable clock and power applied to 
PCI_SYNC_IN when the device is in PCI agent mode

32 — tPCI_SYNC_IN 1

HRESET assertion (output) 512 — tPCI_SYNC_IN 1

Input setup time for POR configuration signals (CFG_RESET_SOURCE[0:3] 
and CFG_CLK_IN_DIV) with respect to negation of PORESET when the 
device is in PCI host mode

4 — tSYS_CLK_IN 2

Input setup time for POR configuration signals (CFG_RESET_SOURCE[0:2] 
and CFG_CLKIN_DIV) with respect to negation of PORESET when the 
device is in PCI agent mode

4 — tPCI_SYNC_IN 1

Input hold time for POR configuration signals with respect to negation of 
HRESET 

0 — ns —

Time for the device to turn off POR configuration signal drivers with respect 
to the assertion of HRESET 

— 4 ns 3

Time for the device to turn on POR configuration signal drivers with respect to 
the negation of HRESET 

1 — tPCI_SYNC_IN 1, 3

Notes:
1. tPCI_SYNC_IN is the clock period of the input clock applied to PCI_SYNC_IN. When the device is In PCI host mode the 

primary clock is applied to the SYS_CLK_IN input, and PCI_SYNC_IN period depends on the value of CFG_CLKIN_DIV. 
2. tSYS_CLK_IN is the clock period of the input clock applied to SYS_CLK_IN. It is 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.

Table 11. PLL Lock Times

Parameter/Condition Min Max Unit Note

PLL lock times — 100 s —
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This table provides the input AC timing specifications for the DDR SDRAM when GVDD(typ) = 2.5 V.

This table provides the input AC timing specifications for the DDR2 SDRAM interface. 

This figure illustrates the DDR input timing diagram showing the tDISKEW timing parameter.

Figure 4. DDR Input Timing Diagram

Table 18. DDR SDRAM Input AC Timing Specifications for 2.5-V Interface
At recommended operating conditions with GVDD of 2.5 ± 5%.

Parameter Symbol Min Max Unit Note

AC input low voltage VIL — MVREF – 0.31 V —

AC input high voltage VIH MVREF + 0.31 — V —

Table 19. DDR and DDR2 SDRAM Input AC Timing Specifications
At recommended operating conditions. with GVDD of 2.5 ± 5%.

Parameter Symbol Min Max Unit Note

Controller skew for MDQS—MDQ tCISKEW — — ps 1, 2

333 MHz — –750 750 — —

266 MHz — –750 750 — —

Notes:
1. tCISKEW represents the total amount of skew consumed by the controller between MDQS[n] and any corresponding bit that 

is captured with MDQS[n]. This should be subtracted from the total timing budget.
2. The amount of skew that can be tolerated from MDQS to a corresponding MDQ signal is called tDISKEW. This can be 

determined by the following equation: tDISKEW = ± (T/4 – abs(tCISKEW)) where T is the clock period and abs(tCISKEW) is the 
absolute value of tCISKEW. 

MCK[n]

MCK[n]
tMCK

MDQ[x]

MDQS[n]

D1D0

tDISKEW
tDISKEW
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NOTE
For the ADDR/CMD setup and hold specifications in Table 21, it is 
assumed that the clock control register is set to adjust the memory clocks by 
1/2 applied cycle.

This figure shows the DDR SDRAM output timing for the MCK to MDQS skew measurement 
(tDDKHMH).

Figure 5. Timing Diagram for tDDKHMH

This figure shows the DDR and DDR2 SDRAM output timing diagram.

Figure 6. DDR and DDR2 SDRAM Output Timing Diagram

MDQS

MCK[n]

MCK[n]
tMCK

MDQS

tDDKHMH(min) = –0.6 ns

tDDKHMH(max) = 0.6 ns

ADDR/CMD

tDDKHAS,tDDKHCS

tDDKHMH

tDDKLDS

tDDKHDS

MDQ[x]

MDQS[n]

MCK[n]

MCK[n]
tMCK

tDDKLDX

tDDKHDX

D1D0

tDDKHAX, tDDKHCX

Write A0 NOOP

tDDKHME

tDDKHMP
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This figure shows the MII receive AC timing diagram.

Figure 10. MII Receive AC Timing Diagram RMII AC Timing Specifications

8.2.1.3 RMII Transmit AC Timing Specifications

This table provides the RMII transmit AC timing specifications.

This figure shows the RMII transmit AC timing diagram.

Figure 11. RMII Transmit AC Timing Diagram

Table 28. RMII Transmit AC Timing Specifications
At recommended operating conditions with NVDD of 3.3 V ± 0.3 V.

Parameter/Condition Symbol1 Min Typ Max Unit

REF_CLK clock tRMX — 20 — ns

REF_CLK duty cycle tRMXH/tRMX 35 — 65 %

REF_CLK to RMII data TXD[1:0], TX_EN delay tRMTKHDX 2 — 10 ns

REF_CLK data clock rise VIL(min) to VIH(max) tRMXR 1.0 — 4.0 ns

REF_CLK data clock fall VIH(max) to VIL(min) tRMXF 1.0 — 4.0 ns

Note:
1. The symbols used for timing specifications follow the pattern of t(first three  letters of functional block)(signal)(state)(reference)(state) for 

inputs and t(first two letters of functional block)(reference)(state)(signal)(state) for outputs. For example, tRMTKHDX symbolizes RMII 
transmit timing (RMT) for the time tRMX clock reference (K) going high (H) until data outputs (D) are invalid (X). Note that, 
in general, the clock reference symbol representation is based on two to three letters representing the clock of a particular 
functional. For example, the subscript of tRMX represents the RMII(RM) reference (X) clock. For rise and fall times, the latter 
convention is used with the appropriate letter: R (rise) or F (fall).

RX_CLK

RXD[3:0]

tMRDXKH

tMRX

tMRXH

tMRXR

tMRXF

RX_DV
RX_ER

tMRDVKH

Valid Data

REF_CLK

TXD[1:0]

tRMTKHDX

tRMX

tRMXH

tRMXR

tRMXF

TX_EN
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Figure 17. SGMII Receiver Input Compliance Mask

Total jitter tolerance JT 0.65 — — UI p-p 1

Bit error ratio BER — — 10–12

Unit interval UI 799.92 800 800.08 ps 2

AC coupling capacitor CTX 5 — 200 nF 3

Notes:
1. Measured at receiver.
2. Each UI is 800 ps ± 100 ppm.
3. The external AC coupling capacitor is required. It is recommended to be placed near the device transmitter outputs.

Table 35. SGMII Receive AC Timing Specifications (continued)
At recommended operating conditions with XCOREVDD = 1.0 V ± 5%.

Parameter Symbol Min Typ Max Unit Note

Time (UI)

R
ec

ei
ve

r 
D

iff
er

en
tia

l I
np

ut
 V

ol
ta

ge

0

0.275 0.4 0.6 0.725

–VRX_DIFFp-p-min/2

VRX_DIFFp-p-min/2

VRX_DIFFp-p-max/2

0 1

–VRX_DIFFp-p-max/2
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Figure 18. SGMII AC Test/Measurement Load

8.4 eTSEC IEEE 1588 AC Specifications
This figure provides the data and command output timing diagram.

Figure 19. eTSEC IEEE 1588 Output AC Timing

This figure provides the data and command input timing diagram.

Figure 20. eTSEC IEEE 1588 Input AC Timing

This table lists the IEEE 1588 AC timing specifications.

Table 36. eTSEC IEEE 1588 AC Timing Specifications
At recommended operating conditions with L/TVDD of 3.3 V ± 5%.

Parameter/Condition Symbol Min Typ Max Unit Note

TSEC_1588_CLK clock period tT1588CLK 3.8 — TRX_CLK  9 ns 1, 3

TSEC_1588_CLK duty cycle tT1588CLKH/tT1588CLK 40 50 60 %

TX
Silicon

+ Package

C = TX

C = TX

R = 50  R = 50 

D+ Package
Pin

D– Package
Pin

D+ Package
Pin

TSEC_1588_CLK_OUT

TSEC_1588_PULSE_OUT
TSEC_1588_TRIG_OUT

tT1588OV

tT1588CLKOUT

tT1588CLKOUTH

Note: The output delay is count starting rising edge if tT1588CLKOUT is non-inverting. Otherwise, it is
count starting falling edge.

TSEC_1588_CLK

TSEC_1588_TRIG_IN
tT1588TRIGH

tT1588CLK

tT1588CLKH
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8.5.2 MII Management AC Electrical Specifications
This table provides the MII management AC timing specifications.

This figure shows the MII management AC timing diagram.

Figure 21. MII Management Interface Timing Diagram

Note:
1. Note that the symbol VIN, in this case, represents the NVIN symbol referenced in Table 1 and Table 2.

Table 38. MII Management AC Timing Specifications
At recommended operating conditions with NVDD is 3.3 V ± 0.3V

Parameter/Condition Symbol 1 Min Typ Max Unit Note

MDC frequency fMDC — 2.5 — MHz 2

MDC period tMDC — 400 — ns

MDC clock pulse width high tMDCH 32 — — ns

MDC to MDIO delay tMDKHDX 10 — 170 ns

MDIO to MDC setup time tMDDVKH 5 — — ns

MDIO to MDC hold time tMDDXKH 0 — — ns

MDC rise time tMDCR — — 10 ns

MDC fall time tMDHF — — 10 ns

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

inputs and t(first two letters of functional block)(reference)(state)(signal)(state) for outputs. For example, tMDKHDX symbolizes 
management data timing (MD) for the time tMDC from clock reference (K) high (H) until data outputs (D) are invalid (X) or 
data hold time. Also, tMDDVKH symbolizes management data timing (MD) with respect to the time data input signals (D) 
reach the valid state (V) relative to the tMDC 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 letter: 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.)

Table 37. MII Management DC Electrical Characteristics When Powered at 3.3 V (continued)

MDC

tMDDXKH

tMDC

tMDCH

tMDCR

tMDCF

tMDDVKH

tMDKHDX

MDIO

MDIO

(Input)

(Output)
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assumes that the LVPECL clock driver’s output impedance is 50 R1 is used to DC-bias the LVPECL 
outputs prior to AC coupling. Its value could be ranged from 140to 240 depending on the clock driver 
vendor’s requirement. R2 is used together with the SerDes reference clock receiver’s 50- termination 
resistor to attenuate the LVPECL output’s differential peak level such that it meets the MPC8313E 
SerDes3 reference clock’s differential input amplitude requirement (between 200 and 800 mV differential 
peak). For example, if the LVPECL output’s differential peak is 900 mV and the desired SerDes reference 
clock input amplitude is selected as 600 mV, the attenuation factor is 0.67, which requires R2 = 25 
Consult with the clock driver chip manufacturer to verify whether this connection scheme is compatible 
with a particular clock driver chip.

Figure 29. AC-Coupled Differential Connection with LVPECL Clock Driver (Reference Only)

This figure shows the SerDes reference clock connection reference circuits for a single-ended clock driver. 
It assumes the DC levels of the clock driver are compatible with the MPC8313E SerDes reference clock 
input’s DC requirement.

Figure 30. Single-Ended Connection (Reference Only)

SDn_REF_CLK

SDn_REF_CLK

Clock Driver 100 Differential PWB Trace
SerDes Refer. 
CLK ReceiverClock Driver

CLK_Out

CLK_Out

LVPECL CLK Driver Chip
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R2

MPC8313E

10 nF

10 nF

CLK_Out

CLK_Out

R2

R2

R1Clock Driver

50 

R1 50 

SDn_REF_CLK

SDn_REF_CLK

100 Differential PWB Trace

Clock Driver

CLK_Out

Single-Ended CLK 
Driver Chip

MPC8313E

33 

Total 50 Assume clock driver’s 
output impedance is about 16 
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CLK Receiver

50 
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This table shows the PCI AC timing specifications at 33 MHz.

This figure provides the AC test load for PCI.

Figure 48. PCI AC Test Load

Clock to output high impedance tPCKHOZ — 14 ns 2, 3

Input setup to clock tPCIVKH 3.0 — ns 2, 4

Input hold from clock tPCIXKH 0 — ns 2, 4

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

inputs and t(first two letters of functional block)(reference)(state)(signal)(state) for outputs. For example, tPCIVKH symbolizes PCI timing 
(PC) with respect to the time the input signals (I) reach the valid state (V) relative to the PCI_SYNC_IN clock, tSYS, reference 
(K) going to the high (H) state or setup time. Also, tPCRHFV symbolizes PCI timing (PC) with respect to the time hard reset 
(R) went high (H) relative to the frame signal (F) going to the valid (V) state.

2. See the timing measurement conditions in the PCI 2.3 Local Bus Specifications.
3. For purposes of active/float timing measurements, the Hi-Z or off state is defined to be when the total current delivered 

through the component pin is less than or equal to the leakage current specification.
4. Input timings are measured at the pin. 

Table 52. PCI AC Timing Specifications at 33 MHz

Parameter Symbol1 Min Max Unit Note

Clock to output valid tPCKHOV — 11 ns 2

Output hold from clock tPCKHOX 2 — ns 2

Clock to output high impedance tPCKHOZ — 14 ns 2, 3

Input setup to clock tPCIVKH 3.0 — ns 2, 4

Input hold from clock tPCIXKH 0 — ns 2, 4

Notes:
1. The symbols used for timing specifications follow the pattern of t(first two letters of functional block)(signal)(state)(reference)(state) for inputs 

and t(first two letters of functional block)(reference)(state)(signal)(state) for outputs. For example, tPCIVKH symbolizes PCI timing (PC) with 
respect to the time the input signals (I) reach the valid state (V) relative to the PCI_SYNC_IN clock, tSYS, reference (K) going to 
the high (H) state or setup time. Also, tPCRHFV symbolizes PCI timing (PC) with respect to the time hard reset (R) went high (H) 
relative to the frame signal (F) going to the valid (V) state.

2. See the timing measurement conditions in the PCI 2.3 Local Bus Specifications.
3. For purposes of active/float timing measurements, the Hi-Z or off state is defined to be when the total current delivered through 

the component pin is less than or equal to the leakage current specification.
4. Input timings are measured at the pin.

Table 51. PCI AC Timing Specifications at 66 MHz (continued)

Parameter Symbol1 Min Max Unit Note

Output Z0 = 50  NVDD/2
RL = 50 
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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.

16.2 GPIO AC Timing Specifications
This table provides the GPIO input and output AC timing specifications. 

This figure provides the AC test load for the GPIO.

Figure 52. GPIO AC Test Load

Table 56. GPIO (When Operating at 2.5 V) DC Electrical Characteristics1

Parameters Symbol Conditions Min Max Unit

Supply voltage 2.5 V NVDD — 2.37 2.63 V

Output high voltage VOH IOH = –1.0 mA NVDD = min 2.00 NVDD + 0.3 V

Output low voltage VOL IOL = 1.0 mA NVDD = min VSS– 0.3 0.40 V

Input high voltage VIH — NVDD = min 1.7 NVDD + 0.3 V

Input low voltage VIL — NVDD = min –0.3 0.70 V

Input high current IIH VIN = NVDD — 10 A

Input low current IIL VIN = VSS –15 — A

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

Table 57. GPIO Input AC Timing Specifications1

Characteristic Symbol2 Min Unit

GPIO inputs—minimum pulse width tPIWID 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 tPIWID ns to ensure proper operation.

Output Z0 = 50  NVDD/2
RL = 50 
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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.

Figure 56. Mechanical Dimension and Bottom Surface Nomenclature of the MPC8313E TEPBGAII

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.
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MEMC_MCS0 D10 O GVDD —

MEMC_MCS1 A10 O GVDD —

MEMC_MCKE B14 O GVDD 3

MEMC_MCK A13 O GVDD —

MEMC_MCK A14 O GVDD —

MEMC_MODT0 B23 O GVDD —

MEMC_MODT1 C23 O GVDD —

Local Bus Controller Interface

LAD0 K25 I/O LVDD 11

LAD1 K24 I/O LVDD 11

LAD2 K23 I/O LVDD 11

LAD3 K22 I/O LVDD 11

LAD4 J25 I/O LVDD 11

LAD5 J24 I/O LVDD 11

LAD6 J23 I/O LVDD 11

LAD7 J22 I/O LVDD 11

LAD8 H24 I/O LVDD 11

LAD9 F26 I/O LVDD 11

LAD10 G24 I/O LVDD 11

LAD11 F25 I/O LVDD 11

LAD12 E25 I/O LVDD 11

LAD13 F24 I/O LVDD 11

LAD14 G22 I/O LVDD 11

LAD15 F23 I/O LVDD 11

LA16 AC25 O LVDD 11

LA17 AC26 O LVDD 11

LA18 AB22 O LVDD 11

LA19 AB23 O LVDD 11

LA20 AB24 O LVDD 11

LA21 AB25 O LVDD 11

LA22 AB26 O LVDD 11

LA23 E22 O LVDD 11

Table 62. MPC8313E TEPBGAII Pinout Listing (continued)

Signal Package Pin Number Pin Type
Power
Supply

Note
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LA24 E23 O LVDD 11

LA25 D22 O LVDD 11

LCS0 D23 O LVDD 10

LCS1 J26 O LVDD 10

LCS2 F22 O LVDD 10

LCS3 D26 O LVDD 10

LWE0/LFWE E24 O LVDD 10

LWE1 H26 O LVDD 10

LBCTL L22 O LVDD 10

LALE/M1LALE/M2LALE E26 O LVDD 11

LGPL0/LFCLE AA23 O LVDD —

LGPL1/LFALE AA24 O LVDD —

LGPL2/LOE/LFRE AA25 O LVDD 10

LGPL3/LFWP AA26 O LVDD —

LGPL4/LGTA/LUPWAIT/LFRB Y22 I/O LVDD 2

LGPL5 E21 O LVDD 10

LCLK0 H22 O LVDD 11

LCLK1 G26 O LVDD 11

LA0/GPIO0/MSRCID0 AC24 I/O LVDD —

LA1/GPIO1//MSRCID1 Y24 I/O LVDD —

LA2/GPIO2//MSRCID2 Y26 I/O LVDD —

LA3/GPIO3//MSRCID3 W22 I/O LVDD —

LA4/GPIO4//MSRCID4 W24 I/O LVDD —

LA5/GPIO5/MDVAL W26 I/O LVDD —

LA6/GPIO6 V22 I/O LVDD —

LA7/GPIO7/TSEC_1588_TRIG2 V23 I/O LVDD 8

LA8/GPIO13/TSEC_1588_ALARM1 V24 I/O LVDD 8

LA9/GPIO14/TSEC_1588_PP3 V25 I/O LVDD 8

LA10/TSEC_1588_CLK V26 O LVDD 8

LA11/TSEC_1588_GCLK U22 O LVDD 8

LA12/TSEC_1588_PP1 AD24 O LVDD 8

LA13/TSEC_1588_PP2 L25 O LVDD 8

Table 62. MPC8313E TEPBGAII Pinout Listing (continued)

Signal Package Pin Number Pin Type
Power
Supply

Note
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TMS E4 I NVDD 4

TRST E5 I NVDD 4

TEST

TEST_MODE F4 I NVDD 6

DEBUG

QUIESCE F5 O NVDD —

System Control

HRESET F2 I/O NVDD 1

PORESET F3 I NVDD —

SRESET F1 I NVDD —

Clocks

SYS_CR_CLK_IN U26 I NVDD —

SYS_CR_CLK_OUT U25 O NVDD —

SYS_CLK_IN U23 I NVDD —

USB_CR_CLK_IN T26 I NVDD —

USB_CR_CLK_OUT R26 O NVDD —

USB_CLK_IN T22 I NVDD —

PCI_SYNC_OUT U24 O NVDD 3

RTC_PIT_CLOCK R22 I NVDD —

PCI_SYNC_IN T24 I NVDD —

MISC

THERM0 N1 I NVDD 7

THERM1 N3 I NVDD 7

PCI

PCI_INTA AF7 O NVDD —

PCI_RESET_OUT AB11 O NVDD —

PCI_AD0 AB20 I/O NVDD —

PCI_AD1 AF23 I/O NVDD —

PCI_AD2 AF22 I/O NVDD —

PCI_AD3 AB19 I/O NVDD —

PCI_AD4 AE22 I/O NVDD —

PCI_AD5 AF21 I/O NVDD —

Table 62. MPC8313E TEPBGAII Pinout Listing (continued)

Signal Package Pin Number Pin Type
Power
Supply

Note
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VSS B1,B2,B8,B9,B16,B17,C1,
C2,C3,C4,C5,C24,C25,

C26,D3,D4,D12,D13,D20,
D21,F8,F11,F13,F16,F17,
F21,G2,G25,H2,H6,H21,
H25,L4,L6,L11,L12,L13,

L14,L15,L16,L21,L23,M4,
M11,M12,M13,M14,M15,
M16,M23,N6,N11,N12,

N13,N14,N15,N16,
N21,N23,P11,P12,P13,
P14,P15,P16,P23,P25,
R11,R12,R13,R14,R15,

R16,R25,T6,T11,T12,T13,
T14,T15,T16,T21,T25,U5,
U6,U21,W4,W23,Y4,Y23,
AA8,AA11,AA13,AA16,
AA17,AA21,AC4,AC5,

AC12,AC13,AC20,AC21,
AD1,AE2,AE8,AE9,AE16,

AE17,AF2

— — —

XCOREVDD T1,U2,V2 Core power for 
SerDes 

transceivers (1.0 V)

— —

XCOREVSS P2,R2,T3 — — —

XPADVDD P5,U4 Pad power for 
SerDes 

transceivers (1.0 V)

— —

XPADVSS P3,V4 — — —

Notes: 
1. This pin is an open drain signal. A weak pull-up resistor (1 k) should be placed on this pin to NVDD.
2. This pin is an open drain signal. A weak pull-up resistor (2–10 k) should be placed on this pin to NVDD.
3. This output is actively driven during reset rather than being three-stated during reset.
4. These JTAG pins have weak internal pull-up P-FETs that are always enabled.
5. This pin should have a weak pull up if the chip is in PCI host mode. Follow PCI specifications recommendation.
6. This pin must always be tied to VSS.
7. Internal thermally sensitive resistor, resistor value varies linearly with temperature. Useful for determining the junction temperature.
8. 1588 signals are available on these pins only in MPC8313 Rev 2.x or later.
9. LB_POR_CFG_BOOT_ECC_DIS is available only in MPC8313 Rev 2.x or later.
10.This pin has an internal pull-up.
11.This pin has an internal pull-down.
12.In MII mode, GTX_CLK should be pulled down by 300 to VSS.

Table 62. MPC8313E TEPBGAII Pinout Listing (continued)

Signal Package Pin Number Pin Type
Power
Supply

Note
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This table provides the operating frequencies for the MPC8313E TEPBGAII under recommended 
operating conditions (see Table 2).

20.1 System PLL Configuration 
The system PLL is controlled by the RCWL[SPMF] parameter. This table shows the multiplication factor 
encodings for the system PLL.

Table 63. Configurable Clock Units

Unit
Default 

Frequency
Options

TSEC1 csb_clk Off, csb_clk, csb_clk/2, csb_clk/3

TSEC2 csb_clk Off, csb_clk, csb_clk/2, csb_clk/3

Security Core, I2C, SAP, TPR csb_clk Off, csb_clk, csb_clk/2, csb_clk/3

USB DR csb_clk Off, csb_clk, csb_clk/2, csb_clk/3

PCI and DMA complex csb_clk Off, csb_clk

Table 64. Operating Frequencies for TEPBGAII

Characteristic1 Maximum Operating 
Frequency

Unit

e300 core frequency (core_clk) 333 MHz

Coherent system bus frequency (csb_clk) 167 MHz

DDR1/2 memory bus frequency (MCK)2 167 MHz

Local bus frequency (LCLKn)3 66 MHz

PCI input frequency (SYS_CLK_IN or PCI_CLK) 66 MHz

Note:   
1. The SYS_CLK_IN frequency, RCWL[SPMF], and RCWL[COREPLL] settings must be chosen 

such that the resulting csb_clk, MCK, LCLK[0:1], and core_clk frequencies do not exceed their 
respective maximum or minimum operating frequencies. The value of SCCR[ENCCM] and 
SCCR[USBDRCM] must be programmed such that the maximum internal operating frequency of 
the security core and USB modules do not exceed their respective value listed in this table.

2. The DDR data rate is 2x the DDR memory bus frequency.
3. The local bus frequency is 1/2, 1/4, or 1/8 of the lbc_clk frequency (depending on 

LCRR[CLKDIV]), which is in turn, 1x or 2x the csb_clk frequency (depending on RCWL[LBCM]).

Table 65. System PLL Multiplication Factors

RCWL[SPMF]
System PLL 

Multiplication Factor

0000 Reserved

0001 Reserved

0010  2

0011  3
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This table summarizes the signal impedance targets. The driver impedance are targeted at minimum VDD, 
nominal NVDD, 105C.

22.7 Configuration Pin Muxing
The MPC8313E provides the user with power-on configuration options which can be set through the use 
of external pull-up or pull-down resistors of 4.7 k on certain output pins (see customer visible 
configuration pins). These pins are generally used as output only pins in normal operation. 

While HRESET is asserted however, these pins are treated as inputs. The value presented on these pins 
while HRESET is asserted, is latched when PORESET deasserts, at which time the input receiver is 
disabled and the I/O circuit takes on its normal function. Careful board layout with stubless connections 
to these pull-up/pull-down resistors coupled with the large value of the pull-up/pull-down resistor should 
minimize the disruption of signal quality or speed for output pins thus configured.

22.8 Pull-Up Resistor Requirements
The MPC8313E requires high resistance pull-up resistors (10 k is recommended) on open drain type pins 
including I2C, and IPIC (integrated programmable interrupt controller). 

Correct operation of the JTAG interface requires configuration of a group of system control pins as 
demonstrated in Figure 61. Care must be taken to ensure that these pins are maintained at a valid deasserted 
state under normal operating conditions because most have asynchronous behavior and spurious assertion, 
which give unpredictable results.

Refer to the PCI 2.2 Specification, for all pull-ups required for PCI.

22.9 JTAG Configuration Signals
Boundary scan testing is enabled through the JTAG interface signals. The TRST signal is optional in 
IEEE 1149.1, but is provided on any Freescale devices that are built on Power Architecture technology. 
The device requires TRST to be asserted during reset conditions to ensure the JTAG boundary logic does 
not interfere with normal chip operation. While it is possible to force the TAP controller to the reset state 
using only the TCK and TMS signals, systems generally assert TRST during power-on reset. Because the 
JTAG interface is also used for accessing the common on-chip processor (COP) function, simply tying 
TRST to PORESET is not practical.

Table 71. Impedance Characteristics

Impedance

Local Bus, Ethernet, 
DUART, Control, 

Configuration, Power 
Management

PCI Signals
(Not Including PCI 

Output Clocks)

PCI Output Clocks
(Including 

PCI_SYNC_OUT) 
DDR DRAM Symbol Unit

RN 42 Target 25 Target 42 Target 20 Target Z0 

RP 42 Target 25 Target 42 Target 20 Target Z0 

Differential NA NA NA NA ZDIFF 

Note: Nominal supply voltages. See Table 1, TJ = 105 C.


