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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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Electrical Characteristics

This figure shows the undershoot and overshoot voltages at the interfaces of the MPC8314E.

Figure 2. Overshoot/Undershoot Voltage for GVDD/NVDD/LVDD

3.1.3 Output Driver Characteristics

This table provides information on the characteristics of the output driver strengths. The values are 
preliminary estimates.

Note:  
1. The NVDDx_ON are static power supplies and can be connected together.
2. The NVDDx_OFF are switchable power supplies and can be connected together.
3. Minimum Temperature is specified with TA;maximum temperature is specified with TJ.
4. All Power rails must be connected and power applied to the MPC8314 even if the IP interfaces are not used.
5. All I/O pins should be interfaced with peripherals operating at same voltage level.
6. This voltage is the input to the filter discussed in Section 25.2, “PLL Power Supply Filtering” and not necessarily the voltage 

at the AVDD pin.
7. All 1V power supplies should be derived from the same source.

Table 3. Output Drive Capability

Driver Type
Output 

Impedance ()
Supply
Voltage

Local bus interface utilities signals 42 NVDD = 3.3 V

PCI signals 25

DDR signal1 18 GVDD = 2.5 V

DDR2 signal 1 18 GVDD = 1.8 V

Table 2. Recommended Operating Conditions (continued)

Characteristic Symbol
Recommended 

Value1 Unit
Status in D3 
Warm mode

Note

GND
GND – 0.3 V

GND – 0.7 V
Not to Exceed 10%

G/L/NVDD + 20%

G/L/NVDD

G/L/NVDD + 5%

of tinterface
1

1. tinterface refers to the clock period associated with the bus clock interface.

VIH

VIL

Note:
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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

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

9.2 MII, RMII, RGMII, and RTBI AC Timing Specifications
The AC timing specifications for MII, RMII, RGMII, and RTBI are presented in this section. 

9.2.1 MII AC Timing Specifications
This section describes the MII transmit and receive AC timing specifications.

9.2.1.1 MII Transmit AC Timing Specifications

This table provides the MII transmit AC timing specifications.

This figure shows the MII transmit AC timing diagram.

Figure 9. MII Transmit AC Timing Diagram

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

Table 25. MII Transmit AC Timing Specifications
At recommended operating conditions with LVDD of 3.3 V ± 300 mv.

Parameter/Condition Symbol 1 Min Typ Max Unit

TX_CLK clock period 10 Mbps tMTX — 400 — ns

TX_CLK clock period 100 Mbps tMTX — 40 — ns

TX_CLK duty cycle tMTXH/tMTX 35 — 65 %

TX_CLK to MII data TXD[3:0], TX_ER, TX_EN delay tMTKHDX 1 5 15 ns

TX_CLK data clock rise VIL(min) to VIH(max) tMTXR 1.0 — 4.0 ns

TX_CLK data clock fall VIH(max) to VIL(min) tMTXF 1.0 — 4.0 ns

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, tMTKHDX symbolizes MII transmit 
timing (MT) for the time tMTX 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 tMTX represents the MII(M) transmit (TX) clock. For rise and fall times, the latter convention is 
used with the appropriate letter: R (rise) or F (fall).

Table 24. RGMII/RTBI (When Operating at 2.5 V) DC Electrical Characteristics (continued)

Parameters Symbol Conditions Min Max Unit

TX_CLK

TXD[3:0]

tMTKHDX

tMTX

tMTXH

tMTXR

tMTXF

TX_EN
TX_ER
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Ethernet: Three-Speed Ethernet, MII Management

9.2.2 RMII AC Timing Specifications
This section describes the RMII transmit and receive AC timing specifications.

9.2.2.1 RMII Transmit AC Timing Specifications

This section describes the RMII transmit and receive AC timing specifications. This table provides the 
RMII transmit AC timing specifications.

This figure shows the RMII transmit AC timing diagram.

Figure 12. RMII Transmit AC Timing Diagram

9.2.2.2 RMII Receive AC Timing Specifications

This table provides the RMII receive AC timing specifications.
 

Table 27. RMII Transmit AC Timing Specifications
At recommended operating conditions with LVDD of 3.3 V ± 300 mv

Parameter/Condition Symbol 1 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 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, 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).

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

Parameter/Condition Symbol 1 Min Typ Max Unit

REF_CLK clock period tRMX — 20 — ns

REF_CLK duty cycle tRMXH/tRMX 35 — 65 %

REF_CLK

TXD[1:0]

tRMTKHDX

tRMX

tRMXH

tRMXR

tRMXF

TX_EN
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Ethernet: Three-Speed Ethernet, MII Management

Clock cycle duration 3 tRGT 7.2 8.0 8.8 ns

Duty cycle for 1000Base-T 4, 5 tRGTH/tRGT 45 50 55 %

Duty cycle for 10BASE-T and 100BASE-TX 3, 5 tRGTH/tRGT 40 50 60 %

Rise time (20%–80%) tRGTR — — 0.75 ns

Fall time (20%–80%) tRGTF — — 0.75 ns

GTX_CLK125 reference clock period tG12 6 — 8.0 — ns

GTX_CLK125 reference clock duty cycle tG125H/tG125 47 — 53 %

Note:  
1. Note that, in general, the clock reference symbol representation for this section is based on the symbols RGT to represent RGMII 

and RTBI timing. For example, the subscript of tRGT represents the RTBI (T) receive (RX) clock. Note also that the notation for rise 
(R) and fall (F) times follows the clock symbol that is being represented. For symbols representing skews, the subscript is skew 
(SK) followed by the clock that is being skewed (RGT).

2. This implies that PC board design requires clocks to be routed so that an additional trace delay of greater than 1.5 ns is added to 
the associated clock signal.

3. For 10 and 100 Mbps, tRGT scales to 400 ns ± 40 ns and 40 ns ± 4 ns, respectively.
4. Duty cycle may be stretched/shrunk during speed changes or while transitioning to a received packet's clock domains as long as 

the minimum duty cycle is not violated and stretching occurs for no more than three tRGT of the lowest speed transitioned between.
5. Duty cycle reference is LVDD/2.
6. This symbol is used to represent the external GTX_CLK125 and does not follow the original symbol naming convention. GTX_CLK 

supply voltage is fixed at 3.3V inside the chip. If PHY supplies a 2.5 V Clock signal on this input, set TSCOMOBI bit of System I/O 
configuration register (SICRH) as 1. See the MPC8315E PowerQUICC II Pro Integrated Host Processor Family Reference Manual.

7. The frequency of RX_CLK should not exceed the TX_CLK by more than 300 ppm

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

Parameter/Condition Symbol 1 Min Typ Max Unit
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Ethernet: Three-Speed Ethernet, MII Management

Table 35. SGMII DC Transmitter Electrical Characteristics

Parameter Symbol Min Typ Max Unit Note

Supply Voltage XCOREVDD 0.95 1.0 1.05 V —

Output high voltage VOH — — XCOREVDD-Typ/2 + 
|VOD|-max/2

mV 1

Output low voltage VOL XCOREVDD-Typ/2 - 
|VOD|-max/2

— — mV 1

Output ringing VRING — — 10 % —

Output differential voltage2, 3, 5

|VOD|

323 500 725

mV

Equalization 
setting: 1.0x

296 459 665 Equalization 
setting: 1.09x

269 417 604 Equalization 
setting: 1.2x

243 376 545 Equalization 
setting: 1.33x

215 333 483 Equalization 
setting: 1.5x

189 292 424 Equalization 
setting: 1.71x

162 250 362 Equalization 
setting: 2.0x

Output offset voltage VOS 425 500 575 mV 1, 4

Output impedance (single-ended) RO 40 — 60  —

Mismatch in a pair RO — — 10 % —

Change in VOD between “0” and “1” |VOD| — — 25 mV —

Change in VOS between “0” and “1” VOS — — 25 mV —

Output current on short to GND ISA, ISB — — 40 mA —

Note:  
1. This will not align to DC-coupled SGMII. XCOREVDD-Typ=1.0V.
2. |VOD| = |VTXn - VTXn|. |VOD| is also referred as output differential peak voltage. VTX-DIFFp-p = 2*|VOD|.
3. The |VOD| value shown in the table assumes the following transmit equalization setting in the TXEQA (for SerDes lane A) or 

TXEQE (for SerDes lane E) bit field of MPC8315E’s SerDes Control Register 0:
 • The LSbits (bit [1:3]) of the above bit field is set based on the equalization setting shown in table.

4. VOS is also referred to as output common mode voltage.
5. The |VOD| value shown in the Typ column is based on the condition of XCOREVDD-Typ=1.0V, no common mode offset variation 

(VOS = 500 mV), SerDes transmitter is terminated with 100- differential load between TX[n] and TX[n]. 
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JTAG

Figure 26. Local Bus Signals, GPCM/UPM Signals for LCRR[CLKDIV] = 4 

12 JTAG
This section describes the DC and AC electrical specifications for the IEEE Std 1149.1™ (JTAG) 
interface.

12.1 JTAG DC Electrical Characteristics
This table provides the DC electrical characteristics for the IEEE 1149.1 (JTAG) interface.

Table 45. JTAG Interface DC Electrical Characteristics

Characteristic Symbol Condition Min Max Unit

Input high voltage VIH — 2.1 NVDD + 0.3 V

Input low voltage VIL — –0.3 0.8 V

Input current IIN — — ±5 A

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

LCLK

UPM Mode Input Signal:
LUPWAIT

tLBIXKH
tLBIVKH

tLBIVKH

tLBIXKH

tLBKHOZ

T1

T3

UPM Mode Output Signals:
LCS[0:3]/LBS[0:1]/LGPL[0:5]

GPCM Mode Output Signals:
LCS[0:3]/LWE

tLBKHOV

tLBKHOV

tLBKHOZ

T2

T4

Input Signals:
LAD[0:15]
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JTAG

12.2 JTAG AC Timing Specifications
This section describes the AC electrical specifications for the IEEE 1149.1 (JTAG) interface. This table 
provides the JTAG AC timing specifications as defined in Figure 28 through Figure 31.

Table 46. JTAG AC Timing Specifications (Independent of SYS_CLK_IN) 1

At recommended operating conditions (see Table 2)

Parameter Symbol 2 Min Max Unit Note

JTAG external clock frequency of operation fJTG 0 33.3 MHz —

JTAG external clock cycle time t JTG 30 — ns —

JTAG external clock pulse width measured at 1.4 V tJTKHKL 15 — ns —

JTAG external clock rise and fall times tJTGR, tJTGF 0 2 ns —

TRST assert time tTRST 25 — ns 3

Input setup times:
Boundary-scan data

TMS, TDI
tJTDVKH
tJTIVKH

4
4

—
—

ns 4

Input hold times:
Boundary-scan data

TMS, TDI
tJTDXKH
tJTIXKH

10
10

—
—

ns 4

Valid times:
Boundary-scan data

TDO
tJTKLDV
tJTKLOV

2
2

11
11

ns 5

Output hold times:
Boundary-scan data

TDO
tJTKLDX
tJTKLOX

2
2

—
—

ns 5

JTAG external clock to output high impedance:
Boundary-scan data

TDO
tJTKLDZ
tJTKLOZ

2
2

19
9

ns 5, 6

Note:  
1. All outputs are measured from the midpoint voltage of the falling/rising edge of tTCLK to the midpoint of the signal in question. 

The output timings are measured at the pins. All output timings assume a purely resistive 50-load (see Table 27). 
Time-of-flight delays must be added for trace lengths, vias, and connectors in the system.

2. 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, tJTDVKH symbolizes JTAG device 
timing (JT) with respect to the time data input signals (D) reaching the valid state (V) relative to the tJTG clock reference (K) 
going to the high (H) state or setup time. Also, tJTDXKH symbolizes JTAG timing (JT) with respect to the time data input signals 
(D) went invalid (X) relative to the tJTG clock reference (K) going to the high (H) state. Note that, in general, the clock reference 
symbol representation is based on three letters representing the clock of a particular functional. For rise and fall times, the 
latter convention is used with the appropriate letter: R (rise) or F (fall).

3. TRST is an asynchronous level sensitive signal. The setup time is for test purposes only.
4. Non-JTAG signal input timing with respect to tTCLK.
5. Non-JTAG signal output timing with respect to tTCLK.
6. Guaranteed by design and characterization.
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I2C

This figure provides the test access port timing diagram.

Figure 31. Test Access Port Timing Diagram

13 I2C 
This section describes the DC and AC electrical characteristics for the I2C interface of the MPC8314E.

13.1 I2C DC Electrical Characteristics
This table provides the DC electrical characteristics for the I2C interface.

Table 47. I2C DC Electrical Characteristics
At recommended operating conditions with NVDD of 3.3 V ± 300 mv

Parameter Symbol Min Max Unit Note

Input high voltage level VIH 0.7  NVDD NVDD + 0.3 V —

Input low voltage level VIL –0.3 0.3  NVDD V —

Low level output voltage VOL 0 0.2  NVDD V 1

High level output voltage VOH 0.8  NVDD NVDD + 0.3 V —

Output fall time from VIH(min) to VIL(max) with a bus 
capacitance from 10 to 400 pF

tI2KLKV 20 + 0.1  CB 250 ns 2

Pulse width of spikes which must be suppressed by the input 
filter

tI2KHKL 0 50 ns 3

Capacitance for each I/O pin CI — 10 pF —

Input current (0 V VIN NVDD) IIN — ± 5 A 4

Note:  
1. Output voltage (open drain or open collector) condition = 3 mA sink current.
2. CB = capacitance of one bus line in pF.
3. See the MPC8315E PowerQUICC II Pro Integrated Host Processor Family Reference Manual for information on the digital 

filter used.
4. I/O pins obstruct the SDA and SCL lines if NVDD is switched off.

VM = Midpoint Voltage (NVDD/2)

VM VM

tJTIVKH
tJTIXKH

JTAG
External Clock

Output Data Valid

tJTKLOX

tJTKLOZ

tJTKLOV

Input
Data Valid

Output Data Valid

TDI, TMS

TDO

TDO
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High-Speed Serial Interfaces (HSSI)

The Differential Output Voltage (or Swing) of the transmitter, VOD, is defined as the difference of 
the two complimentary output voltages: VTXn – VTXn. The VOD value can be either positive or 
negative.

3. Differential Input Voltage, VID (or Differential Input Swing):

The Differential Input Voltage (or Swing) of the receiver, VID, is defined as the difference of the 
two complimentary input voltages: VRXn – VRXn. The VID value can be either positive or negative.

4. Differential Peak Voltage, VDIFFp

The peak value of the differential transmitter output signal or the differential receiver input signal 
is defined as Differential Peak Voltage, VDIFFp = |A – B| Volts.

5. Differential Peak-to-Peak, VDIFFp-p

Because 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, VDIFFp-p = 2*VDIFFp = 2 * |(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-DIFFp-p = 2*|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 46 as an example for differential waveform.

7. Common Mode Voltage, Vcm

The Common Mode Voltage is equal to one half of the sum of the voltages between each conductor 
of a balanced interchange circuit and ground. In this example, for SerDes output, Vcm_out = (VTXn 
+ VTXn )/2 = (A + B) / 2, which is the arithmetic mean of the two complimentary output voltages 
within a differential pair. In a system, the common mode voltage may often differ from one 
component’s output to the other’s input. Sometimes, it may be even different between the receiver 
input and driver output circuits within the same component. It’s also referred as the DC offset in 
some occasion.
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Figure 41. Single-Ended Reference Clock Input DC Requirements

15.2.3 Interfacing With Other Differential Signaling Levels
With on-chip termination to XCOREVSS, the differential reference clocks inputs are HCSL (High-Speed 
Current Steering Logic) compatible DC-coupled. 

Many other low voltage differential type outputs like LVDS (Low Voltage Differential Signaling) can be 
used but may need to be AC-coupled due to the limited common mode input range allowed (100 to 400 
mV) for DC-coupled connection. 

LVPECL outputs can produce signal with too large amplitude and may need to be DC-biased at clock 
driver output first, then followed with series attenuation resistor to reduce the amplitude, in addition to 
AC-coupling.

NOTE
Figure 42–Figure 45 are for conceptual reference only. Due to the fact that 
clock driver chip's internal structure, output impedance and termination 
requirements are different between various clock driver chip manufacturers, 
it’s very possible that the clock circuit reference designs provided by clock 
driver chip vendor are different from what is shown below. They might also 
vary from one vendor to the other. Therefore, Freescale Semiconductor can 
neither provide the optimal clock driver reference circuits, nor guarantee the 
correctness of the following clock driver connection reference circuits. The 
system designer is recommended to contact the selected clock driver chip 
vendor for the optimal reference circuits with the MPC8315E SerDes 
reference clock receiver requirement provided in this document. 

SD_REF_CLK

SD_REF_CLK

400 mV < SD_REF_CLK Input Amplitude < 800 mV

0 V
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Maximum time to 
transition to a valid 
electrical idle after 
sending an electrical idle 
ordered set

TTX-IDLE-SET-TO-IDLE After sending an Electrical Idle ordered 
set, the Transmitter must meet all 
Electrical Idle Specifications within this 
time. This is considered a debounce time 
for the Transmitter to meet Electrical Idle 
after transitioning from L0.

— — 20 UI —

Maximum time to 
transition to valid TX 
specifications after leaving 
an electrical idle condition

TTX-IDLE-TO-DIFF-DATA Maximum time to meet all TX 
specifications when transitioning from 
Electrical Idle to sending differential data. 
This is considered a debounce time for the 
TX to meet all TX specifications after 
leaving Electrical Idle

— — 20 UI —

Differential return loss RLTX-DIFF Measured over 50 MHz to 1.25 GHz. 12 — — dB 4

Common mode return 
loss

RLTX-CM Measured over 50 MHz to 1.25 GHz. 6 — — dB 4

DC differential TX 
impedance

ZTX-DIFF-DC TX DC Differential mode Low Impedance 80 100 120  —

Transmitter DC 
impedance

ZTX-DC Required TX D+ as well as D- DC 
Impedance during all states

40 — —  —

Lane-to-Lane output skew LTX-SKEW Static skew between any two Transmitter 
Lanes within a single Link

— — 500 + 2 
UI

ps —

AC coupling capacitor CTX All Transmitters shall be AC coupled. The 
AC coupling is required either within the 
media or within the transmitting 
component itself.

75 — 200 nF 8

Crosslink random timeout Tcrosslink This random timeout helps resolve 
conflicts in crosslink configuration by 
eventually resulting in only one 
Downstream and one Upstream Port.

0 — 1 ms 7

Note:  
1. No test load is necessarily associated with this value.
2. Specified at the measurement point into a timing and voltage compliance test load as shown in Figure 51 and measured over any 250 

consecutive TX UIs. (Also refer to the transmitter compliance eye diagram shown in Figure 49.)
3. A TTX-EYE = 0.70 UI provides for a total sum of deterministic and random jitter budget of TTX-JITTER-MAX = 0.30 UI for the transmitter 

collected over any 250 consecutive TX UIs. The TTX-EYE-MEDIAN-to-MAX-JITTER median is less than half of the total TX jitter budget 
collected over any 250 consecutive TX UIs. It should be noted that the median is not the same as the mean. The jitter median describes 
the point in time where the number of jitter points on either side is approximately equal as opposed to the averaged time value.

4. The transmitter input impedance shall result in a differential return loss greater than or equal to 12 dB and a common mode return loss 
greater than or equal to 6 dB over a frequency range of 50 MHz to 1.25 GHz. This input impedance requirement applies to all valid 
input levels. The reference impedance for return loss measurements is 50  to ground for both the D+ and D– line (that is, as measured 
by a vector network analyzer with 50- probes, see Figure 51). Note that the series capacitors, CTX, is optional for the return loss 
measurement. 

5. Measured between 20%–80% at transmitter package pins into a test load as shown in Figure 51 for both VTX-D+ and VTX-D-. 
6. See Section 4.3.1.8 of the PCI Express Base Specifications, Rev 1.0a.
7. See Section 4.2.6.3 of the PCI Express Base Specifications, Rev 1.0a.
8. MPC8315E SerDes transmitter does not have CTX built-in. An external AC Coupling capacitor is required

Table 54. Differential Transmitter (TX) Output Specifications (continued)

Parameter Symbol Comments Min Typical Max Unit Note
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16.5 Receiver Compliance Eye Diagrams
The RX eye diagram in Figure 50 is specified using the passive compliance/test measurement load (see 
Figure 51) in place of any real PCI Express RX component. In general, the minimum receiver eye diagram 
measured with the compliance/test measurement load (see Figure 51) is larger than the minimum receiver 
eye diagram measured over a range of systems at the input receiver of any real PCI Express component. 
The degraded eye diagram at the input Receiver is due to traces internal to the package as well as silicon 
parasitic characteristics which cause the real PCI Express component to vary in impedance from the 
compliance/test measurement load. The input receiver eye diagram is implementation specific and is not 
specified. RX component designer should provide additional margin to adequately compensate for the 
degraded minimum Receiver eye diagram (shown in Figure 50) expected at the input receiver based on an 
adequate combination of system simulations and the return loss measured looking into the RX package 
and silicon. The RX eye diagram must be aligned in time using the jitter median to locate the center of the 
eye diagram. 

The eye diagram must be valid for any 250 consecutive UIs.

A recovered TX UI is calculated over 3500 consecutive unit intervals of sample data. The eye diagram is 
created using all edges of the 250 consecutive UI in the center of the 3500 UI used for calculating the TX 
UI.

NOTE

The reference impedance for return loss measurements is 50  to ground for 
both the D+ and D- line (that is, as measured by a Vector Network Analyzer 
with 50  probes—see Figure 51). Note that the series capacitors, 
CPEACCTX, are optional for the return loss measurement.

Figure 50. Minimum Receiver Eye Timing and Voltage Compliance Specification

16.5.1 Compliance Test and Measurement Load
The AC timing and voltage parameters must be verified at the measurement point, as specified within 
0.2 inches of the package pins, into a test/measurement load shown in Figure 51.

VRX-DIFFp-p-MIN > 175 mV

0.4 UI = TRX-EYE-MIN

VRX-DIFF = 0 mV
(D+ D– Crossing Point)

VRX-DIFF = 0 mV
(D+ D– Crossing Point)
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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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This figure shows the SPI timing in slave mode (external clock).

Figure 55. SPI AC Timing in Slave Mode (External Clock) Diagram

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

Figure 56. SPI AC Timing in Master Mode (Internal Clock) Diagram

21 TDM
This section describes the DC and AC electrical specifications for the TDM of the MPC8314E. 

21.1 TDM DC Electrical Characteristics
This table provides the DC electrical characteristics TDM.

Table 64. TDM 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

SPICLK (Input)

tNEIXKH
tNEIVKH

tNEKHOV

Input Signals:
SPIMOSI

(See Note)

Output Signals:
SPIMISO

(See Note)

Note: The clock edge is selectable on SPI.

SPICLK (Output)

tNIIXKH

tNIKHOV

Input Signals:
SPIMISO

(See Note)

Output Signals:
SPIMOSI

(See Note)

Note: The clock edge is selectable on SPI.

tNIIVKH
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GPIO_1/DMA_DACK1/GTM1_TIN2/GTM2_
TIN1

A4 I/O NVDD1_ON —

GPIO_2/DMA_DONE1/GTM1_TGATE2/GT
M2_TGATE1

K3 I/O NVDD4_OFF —

GPIO_3/GTM1_TIN3/GTM2_TIN4 K1 I/O NVDD4_OFF —

GPIO_4/GTM1_TGATE3/GTM2_TGATE4 K2 I/O NVDD4_OFF —

GPIO_5/GTM1_TOUT3/GTM2_TOUT1 L5 I/O NVDD4_OFF —

GPIO_6/GTM1_TIN4/GTM2_TIN3 L3 I/O NVDD4_OFF —

GPIO_7/GTM1_TGATE4/GTM2_TGATE3 L1 I/O NVDD4_OFF —

GPIO_8/USBDR_DRIVE_VBUS/GTM1_TI
N1/GTM2_TIN2

M1 I/O NVDD4_OFF —

GPIO_9/USBDR_PWRFAULT/GTM1_TGAT
E1/GTM2_TGATE2

M2 I/O NVDD4_OFF —

GPIO_10/USBDR_PCTL0/GTM1_TOUT2/
GTM2_TOUT1

M5 I/O NVDD4_OFF —

GPIO_11/USBDR_PCTL1/GTM1_TOUT4/
GTM2_TOUT3

M4 I/O NVDD4_OFF —

SPI

SPIMOSI/GPIO_15 W3 I/O NVDD1_OFF —

SPIMISO/GPIO_16 W4 I/O NVDD1_OFF —

SPICLK Y1 I/O NVDD1_OFF —

SPISEL/GPIO_17 W2 I/O NVDD1_OFF —

Power and Ground Supplies

GVDD Y11, Y12, Y14, Y15, Y17, AC8, AC11, 
AC14, AC17, AD6, AD9, AD17, AE8, 

AE13, AE19, AF10, AF15, AF21, AG2, 
AG3, AG8, AG13, AG19, AH2

I — —

LVDD1_OFF H6, J3, L6, L9, M9 I — —

LVDD2_ON C11, D9, E10, F11, J12 I — —

NVDD1_OFF U9, V9, W10, Y4, Y6, 
AA3, AB4

I — —

NVDD1_ON B1, B2, C1, D5, E7, F5, F9, J11, K10 I — —

NVDD2_OFF B22, B27, C19, E16, F15, F18, F21, F25, 
H25, J17, J18, J23, L20, M20

I — —

NVDD2_ON L26, N19 I — —

NVDD3_OFF U20, V20, V23, V26, W19, Y18, Y26, 
AA23, AA25, AC20, AC25, AD23, AE25, 

AG25, AG27, T27, U27

I — —

NVDD4_OFF K4, L2, M6, N10 I — —

Table 66. MPC8314E TEPBGA II Pinout Listing (continued)

Signal Package Pin Number Pin Type
Power
Supply

Note
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Accurate thermal design requires thermal modeling of the application environment using computational 
fluid dynamics software which can model both the conduction cooling and the convection cooling of the 
air moving through the application. Simplified thermal models of the packages can be assembled using the 
junction-to-case and junction-to-board thermal resistances listed in the thermal resistance table. More 
detailed thermal models can be made available on request.

Heat sink vendors include the following list:

Aavid Thermalloy 603-224-9988
80 Commercial St.
Concord, NH 03301
Internet: www.aavidthermalloy.com

Alpha Novatech 408-749-7601
473 Sapena Ct. #12
Santa Clara, CA 95054
Internet: www.alphanovatech.com

International Electronic Research Corporation (IERC) 818-842-7277
413 North Moss St.
Burbank, CA 91502
Internet: www.ctscorp.com

Table 75. Heat Sinks and Junction-to-Case Thermal Resistance of MPC8314E TEPBGA II

Heat Sink Assuming Thermal Grease Air Flow

29  29 mm TEBGA II

Junction-to-Ambient 
Thermal Resistance

AAVID 30 x 30 x 9.4 mm Pin Fin Natural Convection 14.4

AAVID 30 x 30 x 9.4 mm Pin Fin 0.5 m/s 11.4

AAVID 30 x 30 x 9.4 mm Pin Fin 1 m/s 10.1

AAVID 30 x 30 x 9.4 mm Pin Fin 2 m/s 8.9

AAVID 35 x 31 x 23 mm Pin Fin Natural Convection 12.3

AAVID 35 x 31 x 23 mm Pin Fin 0.5 m/s 9.3

AAVID 35 x 31 x 23 mm Pin Fin 1 m/s 8.5

AAVID 35 x 31 x 23 mm Pin Fin 2 m/s 7.9

AAVID 43 x 41 x 16.5 mm Pin Fin Natural Convection 12.5

AAVID 43 x 41 x 16.5 mm Pin Fin 0.5 m/s 9.7

AAVID 43 x 41 x 16.5 mm Pin Fin 1 m/s 8.5

AAVID 43 x 41 x 16.5 mm Pin Fin 2 m/s 7.7

Wakefield, 53 x 53 x 25 mm Pin Fin Natural Convection 10.9

Wakefield, 53 x 53 x 25 mm Pin Fin 0.5 m/s 8.5

Wakefield, 53 x 53 x 25 mm Pin Fin 1 m/s 7.5

Wakefield, 53 x 53 x 25 mm Pin Fin 2 m/s 7.1
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Millennium Electronics (MEI) 408-436-8770
Loroco Sites
671 East Brokaw Road
San Jose, CA 95112
Internet: www.mei-thermal.com

Tyco Electronics 800-522-6752
Chip Coolers™
P.O. Box 3668
Harrisburg, PA 17105
Internet: www.tycoelectronics.com

Wakefield Engineering 603-635-2800
33 Bridge St.
Pelham, NH 03076
Internet: www.wakefield.com 

Interface material vendors include the following:

Chomerics, Inc. 781-935-4850
77 Dragon Ct.
Woburn, MA 01801
Internet: www.chomerics.com

Dow-Corning Corporation 800-248-2481
Corporate Center

PO BOX 994

Midland, MI 48686-0994
Internet: www.dowcorning.com

Shin-Etsu MicroSi, Inc. 888-642-7674
10028 S. 51st St.
Phoenix, AZ 85044
Internet: www.microsi.com

The Bergquist Company 800-347-4572
18930 West 78th St.
Chanhassen, MN 55317
Internet: www.bergquistcompany.com

24.3 Heat Sink Attachment
When attaching heat sinks to these devices, an interface material is required. The best method is to use 
thermal grease and a spring clip. The spring clip should connect to the printed circuit board, either to the 
board itself, to hooks soldered to the board, or to a plastic stiffener. Avoid attachment forces which would 
lift the edge of the package or peel the package from the board. Such peeling forces reduce the solder joint 
lifetime of the package. Recommended maximum force on the top of the package is 10 lb force (45 
Newtons).   If an adhesive attachment is planned, the adhesive should be intended for attachment to painted 
or plastic surfaces and its performance verified under the application requirements. 


