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Overview

1 Overview
The MPC8314E incorporates the e300c3 (MPC603e-based) core, which includes 16 Kbytes of L1 
instruction and data caches, on-chip memory management units (MMUs), and floating-point support. In 
addition to the e300 core, the SoC platform includes features such as dual enhanced three-speed 10, 100, 
1000 Mbps Ethernet controllers (eTSECs) with SGMII support, a 32- or 16-bit DDR1/DDR2 SDRAM 
memory controller, a security engine to accelerate control and data plane security protocols, and a high 
degree of software compatibility with previous-generation PowerQUICC processor-based designs for 
backward compatibility and easier software migration. The MPC8314E also offers peripheral interfaces 
such as a 32-bit PCI interface with up to 66 MHz operation, 16-bit enhanced local bus interface with up to 
66 MHz operation, TDM interface, and USB 2.0 with an on-chip USB 2.0 PHY.

8314E offers additional high-speed interconnect support with dual single-lane PCI Express interfaces. 
When not used for PCI Express, the SerDes interface may be configured to support SGMII. The 
MPC8314E security engine (SEC 3.3) allows CPU-intensive cryptographic operations to be offloaded 
from the main CPU core. This figure shows a block diagram of the MPC8314E.

Figure 1. MPC8314E Block Diagram

2 MPC8314E Features
The following features are supported in the MPC8314E.

2.1 e300 Core
The e300 core has the following features:

• Operates at up to 400 MHz

• 16-Kbyte instruction cache, 16-Kbyte data cache
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MPC8314E Features

• One floating point unit and two integer units

• Software-compatible with the Freescale processor families implementing the PowerPC 
Architecture

• Performance monitor

2.2 Serial Interfaces
The following interfaces are supported in the MPC8314E.

• Two enhanced TSECs (eTSECs)

• Two Ethernet interfaces using one RGMII/MII/RMII/RTBI or SGMII (no GMII) 

• Dual UART, one I2C, and one SPI interface

2.3 Security Engine
The security engine is optimized to handle all the algorithms associated with IPSec, 802.11i, and iSCSI. 
The security engine contains one crypto-channel, a controller, and a set of crypto execution units (EUs). 
The execution units are:

• Public key execution unit (PKEU)

— RSA and Diffie-Hellman (to 4096 bits)

— Programmable field size up to 2048 bits

— Elliptic curve cryptography (1023 bits)

— F2m and F(p) modes

— Programmable field size up to 511 bits

• Data encryption standard execution unit (DEU)

— DES, 3DES

— Two key (K1, K2) or three key (K1, K2, K3)

— ECB, CBC, CFB-64 and OFB-64 modes for both DES and 3DES

• Advanced encryption standard unit (AESU)

— Implements the Rinjdael symmetric key cipher

— Key lengths of 128, 192, and 256 bits

— ECB, CBC, CCM, CTR, GCM, CMAC, OFB, CFB, XCBC-MAC and LRW modes

— XOR acceleration

• Message digest execution unit (MDEU)

— SHA with 160-bit, 256-bit, 384-bit and 512-bit message digest

— SHA-384/512

— MD5 with 128-bit message digest

— HMAC with either algorithm

• Random number generator (RNG)
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MPC8314E Features

2.9 Dual Enhanced Three-Speed Ethernet Controllers (eTSECs)
The eTSECs include the following features:

• Two SGMII/RGMII/MII/RMII/RTBI interfaces

• Two controllers designed to comply with IEEE Std 802.3™, IEEE 802.3u™, IEEE 802.3x™, 
IEEE 802.3z™, IEEE 802.3au™, IEEE 802.3ab™, and IEEE Std 1588™

• 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.

2.10 Integrated Programmable Interrupt Controller (IPIC)
The integrated programmable interrupt controller (IPIC) provides a flexible solution for general-purpose 
interrupt control. The IPIC programming model is compatible with the MPC8260 interrupt controller and 
supports external and internal discrete interrupt sources. Interrupts can also be redirected to an external 
interrupt controller.

2.11 Power Management Controller (PMC)
The MPC8314E supports a range of power management states that significantly lower power consumption 
under the control of the power management controller. The PMC includes the following features:

• Provides power management when the device is used in both PCI host and agent modes

• PCI Power Management 1.2 D0, D1, D2, D3hot, and D3cold states

• PME generation in PCI agent mode, PME detection in PCI host mode

• Wake-up from Ethernet (magic packet), USB, GPIO, and PCI (PME input as host) while in the D1, 
D2 and D3hot states

• A new low-power standby power management state called D3warm

— The PMC, one Ethernet port, and the GTM block remain powered via a split power supply 
controlled through an external power switch

— Wake-up events include Ethernet (magic packet), GTM, GPIO, or IRQ inputs and cause the 
device to transition back to normal operation

— PCI agent mode is not be supported in D3warm state

• PCI Express-based PME events are not supported

2.12 Serial Peripheral Interface (SPI)
The serial peripheral interface (SPI) allows the MPC8314E 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.
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Power Characteristics

CAUTION
When the device is in D3 warm (standby) mode, all external voltage 
supplies applied to any I/O pins, with the exception of wake-up pins, must 
be turned off. Applying supplied external voltage to any I/O pins, except the 
wake up pins, while the device is in D3 warm standby mode may cause 
permanent damage to the device.

An example of the power-up sequence is shown in Figure 4 when implemented along with low power D3 
warm mode.

Figure 4. Power Up Sequencing Example with Low power D3 Warm Mode

4 Power Characteristics
This table shows the estimated typical power dissipation for this family of devices.

Table 4. MPC8314E Power Dissipation
(Does not include I/O power dissipation)

Core Frequency (MHz) CSB Frequency (MHz) Typical 1,3 Maximum 1,2 Unit

266 133 1.116 1.646 W

333 133 1.142 1.665 W

400 133 1.167 1.690 W

Note:  
1. The values do not include I/O supply power, but do include core, AVDD, USB PLL, and digital SerDes power.
2. Maximum power is based on a voltage of Vdd = 1.05V, a junction temperature of Tj = 105°C, and an artificial 

smoker test.
3. Typical power is based on a voltage of Vdd = 1.05V, and an artificial smoker test running at room temperature.
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Clock Input Timing

This table shows the estimated typical I/O power dissipation for this family of devices.

5 Clock Input Timing
This section provides the clock input DC and AC electrical characteristics for the MPC8314E.

Table 5. MPC8314E Power Dissipation

Interface Frequency
GVDD
(1.8 V)

GVDD
(2.5 V)

NVDD
(3.3 V)

LVDD1_OFF/
LVDD2_ON

(3.3V) 

LVDD2
_ON 

(3.3V)

VDD33PLL, 
VDD33ANA

(3.3V)

SATA_VDD, 
VDD1IO, 

VDD1ANA
(1.0V)

XCOREVDD, 
XPADVDD, 
SDAVDD

(1.0V)

Unit

DDR 1
Rs = 22
Rt = 50

266MHz, 
32 bits

— 0.323 — — — — — — W

200MHz, 
32 bits

— 0.291 — — — — — — W

DDR 2
Rs = 22
Rt = 75

266MHz, 
32 bits

0.246 — — — — — — — W

200MHz, 
32bits

0.225 — — — — — — — W

PCI I/O 
load = 50pF

33 MHz — — 0.120 — — — — — W

66 MHz — — 0.249 — — — — — W

Local bus I/O 
load = 20pF

66 MHz — — — — 0.056 — — — W

50 MHz — — — — 0.040 — — — W

eTSEC I/O 
load = 20pF
Multiple by 
number of 
interface 

used

MII, 25MHz — — — 0.008 — — — — W

RGMII, 
125MHz
(3.3V)

— — — 0.078 — — — — W

RGMII, 
125MHz
(2.5V)

— — — 0.044 — — — — W

USBDR 
Controller 

(ULPI mode) 
load =20pF

60 MHz — — — 0.078 — — — — W

USBDR+ 
Internal PHY 
(UTMI mode)

480 MHz — — — 0.274 — — — — W

PCI Express 
two x1lane

2.5 GHz — — — — — — — 0.190 W

Other I/O — — — 0.015 — — — — — W
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DDR and DDR2 SDRAM

This table provides the DDR2 capacitance when GVDD(typ) = 1.8 V.

This table provides the recommended operating conditions for the DDR SDRAM component(s) of the 
MPC8314E when GVDD(typ) = 2.5 V.

This table provides the DDR capacitance when GVDD(typ) = 2.5 V.

This table provides the current draw characteristics for MVREF.

Table 12. DDR2 SDRAM Capacitance for GVDD(typ) = 1.8 V

Parameter/Condition Symbol Min Max Unit Note

Input/output capacitance: DQ, DQS CIO 6 8 pF 1

Delta input/output capacitance: DQ, DQS CDIO — 0.5 pF 1

Note:  
1. This parameter is sampled. GVDD = 1.8 V ± 0.090 V, f = 1 MHz, TA = 25°C, VOUT = GVDD/2, VOUT (peak-to-peak) = 0.2 V.

Table 13. DDR SDRAM DC Electrical Characteristics for GVDD(typ) = 2.5 V

Parameter/Condition Symbol Min Max Unit Note

I/O supply voltage GVDD 2.3 2.7 V 1

I/O reference voltage MVREF 0.49  GVDD 0.51  GVDD V 2

I/O termination voltage VTT MVREF – 0.04 MVREF + 0.04 V 3

Input high voltage VIH MVREF + 0.15 GVDD + 0.3 V —

Input low voltage VIL –0.3 MVREF – 0.15 V —

Output leakage current IOZ –9.9 –9.9 A 4

Output high current (VOUT = 1.95 V, 
GVDD = 2.3V)

IOH –16.2 — mA —

Output low current (VOUT = 0.35 V) IOL 16.2 — mA —

Note:  
1. GVDD is expected to be within 50 mV of the DRAM GVDD at all times.
2. MVREF is expected to be equal to 0.5  GVDD, and to track GVDD DC variations as measured at the receiver. Peak-to-peak 

noise on MVREF may not exceed ±2% of the DC value.
3. VTT is not applied directly to the device. It is the supply to which far end signal termination is made and is expected to be 

equal to MVREF. This rail should track variations in the DC level of MVREF.
4. Output leakage is measured with all outputs disabled, 0 V  VOUT GVDD.

Table 14. DDR SDRAM Capacitance for GVDD(typ) = 2.5 V Interface

Parameter/Condition Symbol Min Max Unit Note

Input/output capacitance: DQ,DQS CIO 6 8 pF 1

Delta input/output capacitance: DQ, DQS CDIO — 0.5 pF 1

Note:  
1. This parameter is sampled. GVDD =  2.5 V ± 0.125 V, f = 1 MHz, TA = 25C, VOUT = GVDD/2, VOUT (peak-to-peak) = 0.2 V.

Table 15. Current Draw Characteristics for MVREF

Parameter / Condition Symbol Min Max Unit Note

Current draw for MVREF IMVREF — 500 A 1
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DDR and DDR2 SDRAM

7.2 DDR and DDR2 SDRAM AC Electrical Characteristics
This section provides the AC electrical characteristics for the DDR and DDR2 SDRAM interface.

7.2.1 DDR and DDR2 SDRAM Input AC Timing Specifications

This table lists the input AC timing specifications for the DDR2 SDRAM (GVDD(typ) = 1.8 V).

This table lists the input AC timing specifications for the DDR SDRAM when GVDD(typ)=2.5 V.

The following two tables list the input AC timing specifications for the DDR SDRAM interface.

Note:  
1. The voltage regulator for MVREF must be able to supply up to 500 A current.

Table 16.  DDR2 SDRAM Input AC Timing Specifications for 1.8-V Interface
At recommended operating conditions with GVDD of 1.8V ± 100 mV

Parameter Symbol Min Max Unit Note

AC input low voltage VIL — MVREF – 0.45 V —

AC input high voltage VIH MVREF + 0.45 — V —

Table 17. DDR SDRAM Input AC Timing Specifications for 2.5 V Interface
At recommended operating conditions with GVDD of 2.5V ± 200 mV

Parameter Symbol Min Max Unit Note

AC input low voltage VIL — MVREF – 0.51 V

AC input high voltage VIH MVREF + 0.51 — V

Table 18. DDR2 SDRAM Input AC Timing Specifications
At recommended operating conditions with GVDD of (1.8 V± 100 mV)

Parameter Symbol Min Max Unit Note

Controller Skew for MDQS—MDQ
266 MHz
200 MHz

tCISKEW
–875
–1250

875
1250

ps 1, 2, 3

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

be 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.

3. Memory controller ODT value of 150  is recommended. 

Table 19. DDR SDRAM Input AC Timing Specifications
At recommended operating conditions with GVDD of (2.5V ± 200 mV)

Parameter Symbol Min Max Unit Note

Table 15. Current Draw Characteristics for MVREF

Parameter / Condition Symbol Min Max Unit Note
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DDR and DDR2 SDRAM

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

Figure 6. Timing Diagram for tDDKHMH

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

Figure 7. DDR and DDR2 SDRAM Output Timing Diagram
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Ethernet: Three-Speed Ethernet, MII Management

This figure provides the AC test load.

Figure 13.  AC Test Load

This figure shows the RMII receive AC timing diagram.

Figure 14. RMII Receive AC Timing Diagram

9.2.3 RGMII and RTBI AC Timing Specifications

This table presents the RGMII and RTBI AC timing specifications.

RXD[1:0], CRS_DV, RX_ER setup time to REF_CLK tRMRDVKH 4.0 — — ns

RXD[1:0], CRS_DV, RX_ER hold time to REF_CLK tRMRDXKH 2.0 — — ns

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

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

Note:  
1. The symbols used for timing specifications herein 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, tRMRDVKH symbolizes RMII 
receive timing (RMR) with respect to the time data input signals (D) reach the valid state (V) relative to the tRMX clock 
reference (K) going to the high (H) state or setup time. Also, tRMRDXKL symbolizes RMII receive timing (RMR) with respect to 
the time data input signals (D) went invalid (X) relative to the tRMX clock reference (K) going to the low (L) state or hold time. 
Note that, in general, the clock reference symbol representation is based on 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).

Table 29. RGMII and RTBI AC Timing Specifications
At recommended operating conditions (see Table 2)

Parameter/Condition Symbol 1 Min Typ Max Unit

Data to clock output skew (at transmitter) tSKRGT –0.6 — 0.6 ns

Data to clock input skew (at receiver) 2 tSKRGT 1.0 — 2.6 ns

Table 28. RMII Receive AC Timing Specifications (continued)
At recommended operating conditions with LVDD of 3.3 V ± 300 mv

Parameter/Condition Symbol 1 Min Typ Max Unit

Output Z0 = 50  NVDD/2
RL = 50 

REF_CLK

RXD[1:0]

tRMRDXKH

tRMX

tRMXH

tRMXR

tRMXF

CRS_DV
RX_ER

tRMRDVKH

Valid Data
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I2C

13.2 I2C AC Electrical Specifications
This table provides the AC timing parameters for the I2C interface.

This figure provides the AC test load for the I2C.

Figure 32. I2C AC Test Load

Table 48. I2C AC Electrical Specifications
All values refer to VIH (min) and VIL (max) levels (see Table 47)

Parameter Symbol 1 Min Max Unit

SCL clock frequency fI2C 0 400 kHz

Low period of the SCL clock tI2CL 1.3 — s

High period of the SCL clock tI2CH 0.6 — s

Setup time for a repeated START condition tI2SVKH 0.6 — s

Hold time (repeated) START condition (after this period, the first clock pulse is 
generated)

tI2SXKL 0.6 — s

Data setup time tI2DVKH 100 — ns

Data hold time:
CBUS compatible masters

I2C bus devices

tI2DXKL
—
0 2

—
0.9 3

s

Fall time of both SDA and SCL signals tI2CF 
4 — 300 ns

Setup time for STOP condition tI2PVKH 0.6 — s

Bus free time between a STOP and START condition tI2KHDX 1.3 — s

Noise margin at the LOW level for each connected device (including hysteresis) VNL 0.1  NVDD — V

Noise margin at the HIGH level for each connected device (including hysteresis) VNH 0.2  NVDD — V

Note:  
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, tI2DVKH symbolizes I2C timing 
(I2) with respect to the time data input signals (D) reach the valid state (V) relative to the tI2C clock reference (K) going to 
the high (H) state or setup time. Also, tI2SXKL symbolizes I2C timing (I2) for the time that the data with respect to the start 
condition (S) went invalid (X) relative to the tI2C clock reference (K) going to the low (L) state or hold time. Also, tI2PVKH 
symbolizes I2C timing (I2) for the time that the data with respect to the stop condition (P) reaching the valid state (V) relative 
to the tI2C 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. MPC8314E provides a hold time of at least 300 ns for the SDA signal (referred to the VIHmin of the SCL signal) to bridge 
the undefined region of the falling edge of SCL.

3. The maximum tI2DVKH has to be met only if the device does not stretch the LOW period (tI2CL) of the SCL signal.
4. MPC8314E does not follow the I2C-BUS Specifications version 2.1 regarding the tI2CF AC parameter.

Output Z0 = 50  NVDD/2
RL = 50 
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PCI

This table shows the PCI AC Timing Specifications at 33 MHz.

This figure provides the AC test load for PCI.

Figure 34. PCI AC Test Load

Input hold from clock tPCIXKH 0 — ns 2, 4

Note:  
1. Note that the symbols used for timing specifications herein 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 33 MHz

Parameter Symbol 1 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 4.0 — ns 2, 4

Input hold from clock tPCIXKH 0 — ns 2, 4

Note:  
1. Note that 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 50. PCI AC Timing Specifications at 66 MHz (continued) 

Parameter Symbol 1 Min Max Unit Note

Output Z0 = 50  NVDD/2
RL = 50 
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High-Speed Serial Interfaces (HSSI)

This figure shows the PCI input AC timing conditions.

Figure 35. PCI Input AC Timing Measurement Conditions

This figure shows the PCI output AC timing conditions.

Figure 36. PCI Output AC Timing Measurement Condition

15 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.

15.1 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 37 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, VOD (or Differential Output Swing):

tPCIVKH

CLK

Input

tPCIXKH

CLK

Output Delay

tPCKHOV

High-Impedance

tPCKHOZ

Output

tPCKHOX
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assumes that the LVPECL clock driver’s output impedance is 50R1 is used to DC-bias the LVPECL 
outputs prior to AC-coupling. Its value could be ranged from 140to 240depending on 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 MPC8315E SerDes 
reference clock’s differential input amplitude requirement (between 200mV and 800mV differential peak). 
For example, if the LVPECL output’s differential peak is 900mV and the desired SerDes reference clock 
input amplitude is selected as 600mV, the attenuation factor is 0.67, which requires R2 = 25Please 
consult clock driver chip manufacturer to verify whether this connection scheme is compatible with a 
particular clock driver chip.

Figure 44. 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 MPC8315E SerDes reference clock 
input’s DC requirement.

Figure 45. Single-Ended Connection (Reference Only)
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15.2.4 AC Requirements for SerDes Reference Clocks
The clock driver selected should provide a high quality reference clock with low phase noise and 
cycle-to-cycle jitter. Phase noise less than 100KHz can be tracked by the PLL and data recovery loops and 
is less of a problem. Phase noise above 15MHz is filtered by the PLL. The most problematic phase noise 
occurs in the 1-15MHz range. The source impedance of the clock driver should be 50  to match the 
transmission line and reduce reflections which are a source of noise to the system.

This table describes some AC parameters common to SGMII and PCI Express protocols.

Figure 46. Differential Measurement Points for Rise and Fall Time

Table 52. SerDes Reference Clock Common AC Parameters
At recommended operating conditions with XCOREVDD= 1.0V ± 5%

Parameter Symbol Min Max Unit Note

Rising Edge Rate Rise Edge Rate 1.0 4.0 V/ns 2, 3

Falling Edge Rate Fall Edge Rate 1.0 4.0 V/ns 2, 3

Differential Input High Voltage VIH +200 — mV 2

Differential Input Low Voltage VIL — –200 mV 2

Rising edge rate (SDn_REF_CLK) to falling edge rate 
(SDn_REF_CLK) matching

Rise-Fall 
Matching

— 20 % 1, 4

Note:  
1. Measurement taken from single ended waveform.
2. Measurement taken from differential waveform.
3. Measured from -200 mV to +200 mV on the differential waveform (derived from SDn_REF_CLK minus SDn_REF_CLK). 

The signal must be monotonic through the measurement region for rise and fall time. The 400 mV measurement window is 
centered on the differential zero crossing. See Figure 46.

4. Matching applies to rising edge rate for SDn_REF_CLK and falling edge rate for SDn_REF_CLK. It is measured using a 
200 mV window centered on the median cross point where SDn_REF_CLK rising meets SDn_REF_CLK falling. The 
median cross point is used to calculate the voltage thresholds the oscilloscope is to use for the edge rate calculations. The 
Rise Edge Rate of SDn_REF_CLK should be compared to the Fall Edge Rate of SDn_REF_CLK, the maximum allowed 
difference should not exceed 20% of the slowest edge rate. See Figure 47.

VIH = +200

VIL = –200

0.0 V

SDn_REF_CL
K

minus
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NOTE
The allowance of the measurement point to be within 0.2 inches of the 
package pins is meant to acknowledge that package/board routing may 
benefit from D+ and D– not being exactly matched in length at the package 
pin boundary. 

Figure 51. Compliance Test/Measurement Load

17 Timers
This section describes the DC and AC electrical specifications for the timers of the MPC8314E.

17.1 Timers DC Electrical Characteristics
This table provides the DC electrical characteristics for the timers pins, including TIN, TOUT, TGATE, 
and RTC_CLK.

17.2 Timers AC Timing Specifications
This table provides the timers input and output AC timing specifications. 

Table 56. Timers DC Electrical Characteristics

Characteristic Symbol Condition Min Max Unit

Output high voltage VOH IOH = –8.0 mA 2.4 — V

Output low voltage VOL  IOL = 8.0 mA — 0.5 V

Output low voltage VOL IOL = 3.2 mA — 0.4 V

Input high voltage VIH — 2.1 NVDD + 0.3 V

Input low voltage VIL — –0.3 0.8 V

Input current IIN 0 V VIN NVDD — ± 5 A

Table 57. Timers Input AC Timing Specifications 

Characteristic Symbol 1 Min Unit

Timers inputs—minimum pulse width tTIWID 20 ns
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PCI_AD[23] C22 I/O NVDD2_OFF —

PCI_AD[24] E19 I/O NVDD2_OFF —

PCI_AD[25] A22 I/O NVDD2_OFF —

PCI_AD[26] C20 I/O NVDD2_OFF —

PCI_AD[27] B21 I/O NVDD2_OFF —

PCI_AD[28] D19 I/O NVDD2_OFF —

PCI_AD[29] A19 I/O NVDD2_OFF —

PCI_AD[30] A21 I/O NVDD2_OFF —

PCI_AD[31] B19 I/O NVDD2_OFF —

PCI_C/BE[0] H24 I/O NVDD2_OFF —

PCI_C/BE[1] C27 I/O NVDD2_OFF —

PCI_C/BE[2] A25 I/O NVDD2_OFF —

PCI_C/BE[3] E21 I/O NVDD2_OFF —

PCI_PAR G24 I/O NVDD2_OFF —

PCI_FRAME C28 I/O NVDD2_OFF 5

PCI_TRDY A24 I/O NVDD2_OFF 5

PCI_IRDY D25 I/O NVDD2_OFF 5

PCI_STOP D23 I/O NVDD2_OFF 5

PCI_DEVSEL E22 I/O NVDD2_OFF 5

PCI_IDSEL D26 I NVDD2_OFF —

PCI_SERR C25 I/O NVDD2_OFF 5

PCI_PERR D21 I/O NVDD2_OFF 5

PCI_REQ0 E18 I/O NVDD2_OFF —

PCI_REQ1/CPCI_HS_ES C18 I NVDD2_OFF —

PCI_REQ2 E17 I NVDD2_OFF —

PCI_GNT0 B20 I/O NVDD2_OFF —

PCI_GNT1/CPCI_HS_LED D17 O NVDD2_OFF —

PCI_GNT2/CPCI_HS_ENUM E15 O NVDD2_OFF —

M66EN L24 I NVDD2_OFF —

PCI_CLK0 E23 O NVDD2_OFF —

PCI_CLK1 F24 O NVDD2_OFF —

PCI_CLK2 E25 O NVDD2_OFF —

PCI_PME B23 I/O NVDD2_OFF 2

ETSEC1/_USBULPI

GPIO_24/TSEC1_COL/USBDR_TXDRXD0 J1 I/O LVDD1_OFF —

GPIO_25/TSEC1_CRS/USBDR_TXDRXD1 H1 I/O LVDD1_OFF —

Table 66. MPC8314E TEPBGA II Pinout Listing (continued)

Signal Package Pin Number Pin Type
Power
Supply

Note
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The primary clock source can be one of two inputs, SYS_CLK_IN or PCI_CLK, depending on whether 
the device is configured in PCI host or PCI agent mode. When the device is configured as a PCI host 
device, SYS_CLK_IN is its primary input clock. SYS_CLK_IN feeds the PCI clock divider (2) and the 
multiplexors for PCI_SYNC_OUT and PCI_CLK_OUT. The CFG_SYS_CLKIN_DIV configuration 
input selects whether SYS_CLK_IN or SYS_CLK_IN/2 is driven out on the PCI_SYNC_OUT signal. 

PCI_SYNC_OUT is connected externally to PCI_SYNC_IN to allow the internal clock subsystem to 
synchronize to the system PCI clocks. PCI_SYNC_OUT must be connected properly to PCI_SYNC_IN, 
with equal delay to all PCI agent devices in the system, to allow the device to function. When the device 
is configured as a PCI agent device, PCI_CLK is the primary input clock. When the device is configured 
as a PCI agent device the SYS_CLK_IN signal should be tied to GND.

As shown in Figure 60, the primary clock input (frequency) is multiplied up by the system phase-locked 
loop (PLL) and the clock unit to create the coherent system bus clock (csb_clk), the internal clock for the 
DDR controller (ddr_clk), and the internal clock for the local bus interface unit (lbiu_clk). 

The csb_clk frequency is derived from a complex set of factors that can be simplified into the following 
equation:

csb_clk = {PCI_SYNC_IN × (1 + ~ CFG_SYS_CLKIN_DIV)} × SPMF

In PCI host mode, PCI_SYNC_IN × (1 + ~ CFG_SYS_CLKIN_DIV) is the SYS_CLK_IN frequency. 

The csb_clk serves as the clock input to the e300 core. A second PLL inside the e300 core multiplies up 
the csb_clk frequency to create the internal clock for the e300 core (core_clk). The system and core PLL 
multipliers are selected by the SPMF and COREPLL fields in the reset configuration word low (RCWL) 
which is loaded at power-on reset or by one of the hard-coded reset options. See Chapter 4, “Reset, 
Clocking, and Initialization,” in the MPC8315E PowerQUICC II Pro Integrated Host Processor Family 
Reference Manual for more information on the clock subsystem.

The internal ddr_clk frequency is determined by the following equation:

ddr_clk = csb_clk  × (1 + RCWL[DDRCM])

Note that ddr_clk is not the external memory bus frequency; ddr_clk passes through the DDR clock divider 
(2) to create the differential DDR memory bus clock outputs (MCK and MCK). However, the data rate 
is the same frequency as ddr_clk.

The internal lbiu_clk frequency is determined by the following equation:

lbiu_clk = csb_clk  × (1 + RCWL[LBCM])

Note that lbiu_clk is not the external local bus frequency; lbiu_clk passes through the LBIU clock divider 
to create the external local bus clock outputs (LCLK[0:1]). The LBIU clock divider ratio is controlled by 
LCRR[CLKDIV].

In addition, some of the internal units may be required to be shut off or operate at lower frequency than 
the csb_clk frequency. Those units have a default clock ratio that can be configured by a memory mapped 
register after the device comes out of reset. Table 67 specifies which units have a configurable clock 
frequency.
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24 Thermal
This section describes the thermal specifications of the MPC8314E.

24.1 Thermal Characteristics
This table provides the package thermal characteristics for the 620 29  29 mm TEPBGA II.

6 0010 0000101 66.67 133.33 333.33

7 0101 0000110 25 125 375

8 0100 0000110 33.33 133.33 400

9 0010 0000110 66.67 133.33 400

Table 74. Package Thermal Characteristics for TEPBGA II

Characteristic Board type Symbol Value Unit Note

Junction to ambient natural convection Single layer board (1s) RJA 23 °C/W 1, 2

Junction to ambient natural convection Four layer board (2s2p) RJA 16 °C/W 1, 2, 3

Junction to ambient (@200 ft/min) Single layer board (1s) RJMA 18 °C/W 1, 3

Junction to ambient (@200 ft/min) Four layer board (2s2p) RJMA 13 °C/W 1, 3

Junction to board — RJB 8 °C/W 4

Junction to case — RJC 6 °C/W 5

Junction to package top Natural convection JT 6 °C/W 6

Note:  
1. Junction temperature is a function of die size, on-chip power dissipation, package thermal resistance, mounting site 

(board) temperature, ambient temperature, air flow, power dissipation of other components on the board, and board 
thermal resistance.

2. Per JEDEC JESD51-2 with the single layer board horizontal. Board meets JESD51-9 specification.
3. Per JEDEC JESD51-6 with the board horizontal.
4. Thermal resistance between the die and the printed circuit board per JEDEC JESD51-8. Board temperature is measured 

on the top surface of the board near the package.
5. Thermal resistance between the die and the case top surface as measured by the cold plate method (MIL SPEC-883 

Method 1012.1).
6. Thermal characterization parameter indicating the temperature difference between package top and the junction 

temperature per JEDEC JESD51-2. When Greek letters are not available, the thermal characterization parameter is 
written as Psi-JT.

Table 73. Suggested PLL Configurations

Conf. No. SPMF Core\PLL Input Clock Frequency (MHz) CSB Frequency (MHz) Core Frequency (MHz)


