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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 (MMUSs), 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
MPCB8314E 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.
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Figure 1. MPC8314E Block Diagram

2 MPCB8314E Features

The following features are supported in the MPC8314E.

2.1 e300 Core

The e300 core has the following features:

e Operates at up to 400 MHz
» 16-Kbyte instruction cache, 16-Kbyte data cache
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3.1.2

Power Supply Voltage Specification

Electrical Characteristics

This table provides the recommended operating conditions for theMPC8314E. Note that the values in this
table are the recommended and tested operating conditions. Proper device operation outside of these

conditions is not guaranteed.

Table 2. Recommended Operating Conditions

Characteristic Symbol Rec?/rglr::lnded Unit %::Lrjnsr;nogs Note
SerDes internal digital power XCOREVDD 1.0 £ 50 mv \% Switched Off —
SerDes internal digital power XCOREVSS 0.0 \% — —
SerDes 1/O digital power XPADVDD 1.0 £ 50 mv \% Switched Off —
SerDes 1/O digital power XPADVSS 0.0 \% — —
SerDes analog power for PLL SDAVDD 1.0+ 50 mv \% Switched Off —
SerDes analog power for PLL SDAVSS 0.0 \% — —
Dedicated 3.3 V analog power for USB PLL USB_PLL_PWRS3 3.3+ 165mv \% Switched Off —
Dedicated 1.0 Vanalog power for USB PLL USB_PLL_PWR1 1.0+ 50 mv \% Switched Off —
Dedicated analog ground for USB PLL USB_PLL_GND 0.0 \Y, — —
Dedicated USB power for USB bias circuit USB_VDDA BIAS 3.3+ 300 mv \% Switched Off —
Dedicated USB ground for USB bias circuit USB_VSSA_BIAS 0.0 \% — —
Dedicated power for USB transceiver USB_VDDA 3.3+ 300 mv \% Switched Off —
Dedicated ground for USB transceiver USB_VSSA 0.0 \% — —
Core supply voltage VDD 1.0+ 50 mv \% Switched Off —
Core supply voltage VDDC 1.0 £ 50 mv \% Switched On —
Analog power for e300 core APLL AVDD1 1.0 + 50 mv \Y, Switched Off 6
Analog power for system APLL AVDD2 1.0 £ 50 mv \% Switched On 6
DDR and DDR2 DRAM 1/O voltage GVDD 2.5+ 200 mv \% Switched Off —
1.8 + 100 mv
Differential reference voltage for DDR and DDR2 MVREF GVDD /2 \% Switched Off —
controller
Standard I/O voltage NVDD1_ON 3.3+ 300 mv \Y, Switched On 1
Standard I/O voltage NVDD2_ON 3.3+ 300 mv \Y, Switched On 1
Standard I/O voltage NVDD1_OFF 3.3+ 300 mv \Y, Switched Off 2
Standard I/O voltage NVDD2_OFF 3.3+ 300 mv \Y, Switched Off 2
Standard I/O voltage NVDD3_OFF 3.3+ 300 mv \Y, Switched Off 2
Standard I/O voltage NVDD4_OFF 3.3+ 300 mv \Y, Switched Off 2
eTSEC/USBdr I/O supply LvDD1_OFF 25+ 125 mv \% Switched Off —
3.3+ 300 mv
eTSEC /O supply LvDD2_ON 25+ 125 mv \% Switched On —
3.3+ 300 mv
Analog and digital ground VSS 0.0 \% — —
Junction temperature range TA/TJ 0 to105 °C — 3
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Clock Input Timing

51 DC Electrical Characteristics

This table provides the clock input (SYS_CLK_IN/PCI_SYNC _IN) DC timing specifications for the
MPC8314E.

Table 6. SYS_CLK_IN DC Electrical Characteristics

Parameter Condition Symbol Min Max Unit
Input high voltage — \m 2.4 NVDD + 0.3 \%
Input low voltage — VL -0.3 0.4 \Y,
SYS_CLK_IN input current 0V <V,y<NVDD N — +10 pA
SYS_XTAL_IN input current 0V <V|y<NVDD N — +40 pA
PCI_SYNC_IN input current 0V <V|y<NVDD N — +10 pA
RTC_CLK input current 0V <V|y<NVDD N — +10 pA
USB_CLK_IN input current 0V <V,y<NVDD N — +10 pA
USB_XTAL_IN input current 0V <V|y<NVDD N — +40 pA

5.2 AC Electrical Characteristics

The primary clock source for the MPC8314E 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. This table provides the
clock input (SYS_CLK_IN/PCI_CLK) AC timing specifications for the MPC8314E.

Table 7. SYS_CLK_IN AC Timing Specifications

Parameter/Condition Symbol Min Typical Max Unit Note
SYS_CLK_IN/PCI_CLK frequency fsvs_cLK_IN 24 — 66.67 MHz 1,6,7
SYS_CLK_IN/PCI_CLK cycle time tsys cLk N 15 — 41.6 ns 6
SYS_CLK_IN rise and fall time tkhs tke 0.6 — 4 ns 2,6
PCI_CLK rise and fall time techs treL 0.6 0.8 1.2 ns 2
SYS_CLK_IN/PCI_CLK duty cycle tkHk/tsys_cLk_IN 40 — 60 % 3,6
SYS_CLK_IN/PCI_CLK jitter — — — +150 ps 4,5,6

Note:

1. Caution: The system, core, and security block must not exceed their respective maximum or minimum operating
frequencies.

Rise and fall times for SYS_CLK_IN/PCI_CLK are specified at 20% to 80% of signal swing.

Timing is guaranteed by design and characterization.

This represents the total input jitter—short term and long term—and is guaranteed by design.

The SYS_CLK_IN/PCI_CLK driver's closed loop jitter bandwidth should be <500 kHz at —20 dB. The bandwidth must be set
low to allow cascade-connected PLL-based devices to track SYS_CLK_IN drivers with the specified jitter.

The parameter names PCI_CLK and PCI_SYNC_IN are used interchangeably in this document.

. Spread spectrum is allowed up to 1% down-spread at 33kHz.(max. rate).

agroN

No
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DDR and DDR2 SDRAM

Table 9. RESET Initialization Timing Specifications (continued)

Note:

1. tpc) sync iniS 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_SYS_CLKIN_DIV.

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

3. POR configuration signals consists of CFG_RESET_SOURCEJ0:3] and CFG_SYS_CLKIN_DIV.

4. The parameter names CFG_SYS_CLKIN_DIV and CFG_CLKIN_DIV are used interchangeably in this document.

This table provides the PLL lock times.
Table 10. PLL Lock Times

Parameter/Condition Min Max Unit Note
System PLL lock times — 100 us —
e300 core PLL lock times — 100 us —
SerDes (SGMII/PCI Exp Phy) PLL lock times — 100 us —
USB phy PLL lock times — 100 us —

7/ DDR and DDR2 SDRAM

This section describes the DC and AC electrical specifications for the DDR SDRAM interface of the
MPC8314E. Note that DDR SDRAM is GVDD(typ) = 2.5 V and DDR2 SDRAM is GVDD(typ) = 1.8 V.

7.1 DDR and DDR2 SDRAM DC Electrical Characteristics

This table provides the recommended operating conditions for the DDR2 SDRAM component(s) of the
MPC8314E when GVDD(typ) = 1.8 V.

Table 11. DDR2 SDRAM DC Electrical Characteristics for GVDD(typ) = 1.8 V

Parameter/Condition Symbol Min Max Unit Note

I/0O supply voltage GVDD 1.7 1.9 \% 1
I/O reference voltage MVREF 0.49 x GVDD 0.51 x GVDD \% 2
I/O termination voltage Vit MVREF - 0.04 MVREF + 0.04 \Y 3
Input high voltage \m MVREF+ 0.125 GVvDD + 0.3 \% —
Input low voltage Vi -0.3 MVREF - 0.125 \ —
Output leakage current loz -9.9 9.9 pA 4
Output high current (Voyut =1.420V, loH -13.4 — mA —
GVDD=1.7V)

Output low current (Vo = 0.280 V) loL 13.4 — 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 x 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. Vqtis 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 < Vg1 < GVDD.
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Ethernet: Three-Speed Ethernet, MIl Management

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

Parameters Symbol Conditions Min Max Unit

Note:
1. The symbol V,y, in this case, represents the LV symbol referenced in Table 1 and Table 2.

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

9.2.1 MIl AC Timing Specifications

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

9.211 MIl Transmit AC Timing Specifications

This table provides the MII transmit AC timing specifications.

Table 25. MIl 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 tTx — 400 — ns
TX_CLK clock period 100 Mbps tvMTX — 40 — ns
TX_CLK duty cycle tMTXHAMTX 35 — 65 %
TX_CLK to Ml data TXD[3:0], TX_ER, TX_EN delay YMTKHDX 1 5 15 ns
TX_CLK data clock rise V (min) to V,4(max) tMTXR 1.0 — 4.0 ns
TX_CLK data clock fall V|y(max) to V,_(min) tTxE 1.0 — 4.0 ns

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

inputs and tfirst two letters of functional block)(reference)(state)(signal)(state) TOr outputs. For example, tyrkHpx symbolizes Ml transmit
timing (MT) for the time ty;x 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 ty1x 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).

This figure shows the MII transmit AC timing diagram.

l<

< tmTx > tMTXR —>
TX_CLK
tMTXH tmMTxF —>
TXD[3:0]
TX_EN ><
TX_ER
—>| tMTKHDX

Figure 9. MIl Transmit AC Timing Diagram

MPC8314E PowerQUICC Il Pro Processor Hardware Specifications, Rev. 2

24 Freescale Semiconductor




3
4

y
A

Ethernet: Three-Speed Ethernet, MIl Management

Table 29. RGMIl and RTBI AC Timing Specifications (continued)

At recommended operating conditions (see Table 2)

Parameter/Condition Symbol * Min Typ Max Unit

Clock cycle duration 3 treT 7.2 8.0 8.8 ns
Duty cycle for 1000Base-T % ° treTH/tRGT 45 50 55 %
Duty cycle for 10BASE-T and 100BASE-TX 35 treTH/tRGT 40 50 60 %
Rise time (20%—80%) treTR — — 0.75 ns
Fall time (20%—80%) tRGTE — — 0.75 ns
GTX_CLK125 reference clock period tern ® — 8.0 — ns
GTX_CLK125 reference clock duty cycle tg1osn/te1o5 47 — 53 %
Note:

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

and RTBI timing. For example, the subscript of trg1 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).

. 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.

For 10 and 100 Mbps, tggT Scales to 400 ns = 40 ns and 40 ns * 4 ns, respectively.

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 tggt of the lowest speed transitioned between.
Duty cycle reference is LVDD/2.

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 Il Pro Integrated Host Processor Family Reference Manual.
The frequency of RX_CLK should not exceed the TX_CLK by more than 300 ppm

MPC8314E PowerQUICC Il Pro Processor Hardware Specifications, Rev. 2

28 Freescale Semiconductor




r ——--"-—-—-— — — 1
| |
| s00 T LS P
AN X ] X
I _ I 50 Q :
I Transmitter I Receiver
| 50 Q |
AN X | | X .
| L I v
I TXn | ™ RXm 50 O
MPC8315E SGMII
I SerDes Interface RXN I
I | CTX| | TXm 50 Q
| 1 X [ 1 X AN
| Receiver | Transmitter
| I 50 Q
I v I Crx Xm
| |

MPCB8315E SGMII
SerDes Interface

50 Q TXn
A X

I
I
I
I
f
. I
Transmitter | . o @ QOD
I
I
I
|
I

50 Q

=
X

Figure 18. SGMII Transmitter DC Measurement Circuit

Table 36. SGMII DC Receiver Electrical Characteristics

Parameter Symbol Min Typ Max Unit Note
Supply Voltage XCOREVDD 0.95 1.0 1.05 \% —
DC Input voltage range — N/A — 1
Input differential voltage EQ=0 VRX_DIFFp-p 100 — 1200 mV 2,4
EQ=1 175 —
Loss of signal threshold EQ=0 VLOS 30 — 100 mV 3,4
EQ=1 65 — 175
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Table 40. USB General Timing Parameters (continued)

Parameter Symbol 1 Min Max Unit Note
USB clock to output valid—all outputs tuskHoOV — 9 ns 1
Output hold from USB clock—all outputs tuskHOX 1 — ns 1

Note:

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

inputs and teirst two letters of functional block)(reference)(state)(signal)(state) fOr outputs. For example, tygixxy symbolizes USB timing

(US) for the input (1) to go invalid (X) with respect to the time the USB clock reference (K) goes high (H). Also, tyskHox

symbolizes USB timing (US) for the us clock reference (K) to go high (H), with respect to the output (O) going invalid (X) or

output hold time.

All timings are in reference to USB clock.

3. All signals are measured from NVDD/2 of the rising edge of USB clock to 0.4 x NVDD of the signal in question for 3.3-V
signaling levels.

4. Input timings are measured at the pin.

5. 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.

n

Figure 21 and Figure 22 provide the AC test load and signals for the USB, respectively.

Output —€> Zo=50Q ()—\/\/\/;NVDDIZ
R =500

Figure 21. USB AC Test Load
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Figure 22. USB Signals

10.2 On-Chip USB PHY

This section provides the AC and DC electrical specifications for the USB PHY interface of the
MPC8314E.

For details refer to Tables 7-7 through 7-10, and Table 7-14 in the USB 2.0 Specifications document, and
the pull-up/down resistors ECN updates, all available at www.usb.org.

This table provides the USB clock input (USB_CLK _IN) DC timing specifications.
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Local Bus

Figure 24 through Figure 26 show the local bus signals.
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Figure 24. Local Bus Signals, Nonspecial Signals Only
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Figure 25. Local Bus Signals, GPCM/UPM Signals for LCRR[CLKDIV] =2
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This figure provides the test access port timing diagram.

JTAG \
External Clock K VM N M
tTivkH —>
. <— t3TIXKH
Input
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< tTkLOV
tyTkLOX —> <—
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—> t7kL0Z ’<7
TDO Output Data Valid > | N

VM = Midpoint Voltage (NVDD/2)

Figure 31. Test Access Port Timing Diagram

13 12C

This section describes the DC and AC electrical characteristics for the 12C interface of the MPC8314E.

13.1 I2C DC Electrical Characteristics

This table provides the DC electrical characteristics for the 1°C interface.

Table 47. 12C 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 V4 0.7 x NVDD NVDD + 0.3 \% —
Input low voltage level Vi -0.3 0.3 x NVDD \Y —
Low level output voltage VoL 0 0.2 x NVDD \% 1
High level output voltage VoH 0.8 x NVDD NVDD + 0.3 \% —
Output fall time from V,(min) to V), (max) with a bus tokiky | 20+0.1xCqg 250 ns 2
capacitance from 10 to 400 pF
Pulse width of spikes which must be suppressed by the input toKHKL 0 50 ns 3
filter
Capacitance for each I/O pin C — 10 pF _
Input current (0 V <V, < NVDD) N — 5 pA 4
Note:

1. Output voltage (open drain or open collector) condition = 3 mA sink current.

2. Cpg = capacitance of one bus line in pF.

3. See the MPC8315E PowerQUICC Il Pro Integrated Host Processor Family Reference Manual for information on the digital
filter used.

4. 1/0 pins obstruct the SDA and SCL lines if NVDD is switched off.
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High-Speed Serial Interfaces (HSSI)

TXn or RXn
A \Volts - —

-Vem=(A+B)/2

TXn or RXn
B Volts - — -

Differential Swing, V|p or Vop =A-B
Differential Peak Voltage, Vprrp = |A - B|

Differential Peak-Peak Voltage, Vprrpp = 2*Vpjrrp (N0t shown)

Figure 37. Differential Voltage Definitions for Transmitter or Receiver

To illustrate these definitions using real values, consider the case of a CML (Current Mode Logic)
transmitter that has a common mode voltage of 2.25 V and each of its outputs, TD and TD, has a swing
that goes between 2.5V and 2.0V. Using these values, the peak-to-peak voltage swing of each signal (TD
or TD) is 500 mV p-p, which is referred as the single-ended swing for each signal. In this example, since
the differential signaling environment is fully symmetrical, the transmitter output’s differential swing
(Vop) has the same amplitude as each signal’s single-ended swing. The differential output signal ranges
between 500 mV and -500 mV, in other words, Vgp is 500 mV in one phase and -500 mV in the other
phase. The peak differential voltage (VD|FFp) is 500 mV. The peak-to-peak differential voltage (VD|FFp_p)
is 1000 mV p-p.

15.2 SerDes Reference Clocks

The SerDes reference clock inputs are applied to an internal PLL whose output creates the clock used by
the corresponding SerDes lanes. The SerDes reference clocks inputis SD_REF_CLK and SD_REF_CLK
for PCI Express and SGMI|I interface.

The following sections describe the SerDes reference clock requirements and some application
information.

15.2.1 SerDes Reference Clock Receiver Characteristics

Figure 38 shows a receiver reference diagram of the SerDes reference clocks.
» The supply voltage requirements for XCOREVDD are specified in Table 1 and Table 2.
» SerDes Reference Clock Receiver Reference Circuit Structure

— TheSD_REF_CLKand SD_REF_CLK are internally AC-coupled differential inputs as shown
in Figure 38. Each differential clock input (SD_REF_CLK or SD_REF_CLK) has a 50-Q
termination to XCOREVSS followed by on-chip AC-coupling.

— The external reference clock driver must be able to drive this termination.

— The SerDes reference clock input can be either differential or single-ended. Refer to the
Differential Mode and Single-ended Mode description below for further detailed requirements.
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PCI Express

16.4.2 Transmitter Compliance Eye Diagrams

The TX eye diagram in Figure 49 is specified using the passive compliance/test measurement load (see
Figure 51) in place of any real PCI Express interconnect + RX component. There are two eye diagrams
that must be met for the transmitter. Both diagrams must be aligned in time using the jitter median to locate
the center of the eye diagram. The different eye diagrams differ in voltage depending on whether it is a
transition bit or a de-emphasized bit. The exact reduced voltage level of the de-emphasized bit is always
relative to the transition bit.

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

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

NOTE

It is recommended that the recovered TX Ul be calculated using all edges in
the 3500 consecutive Ul interval with a fit algorithm using a minimization
merit function (that is, least squares and median deviation fits).

7 N
/ N
7/ A
7 N
7/ N
Vrxppr=0mv e R Vrxppr=0mv
(D+ D-Crossing Point) , . (D+ D~ Crossing Point)
7/ N
d [Transition Bit] AN
s V1x-piIFFp-p-Min = 800 mV N

[De-emphasized Bit]
566 mV (3 dB) >= Vrx_pierp-p-min >= 505 mV (4 dB)

AN 7
€ 0.7U1=Ul- 03 Ullrxromuma) *———>

AN [Transition Bit] e
< VrxoDiFFpp-min =800mV

Figure 49. Minimum Transmitter Timing and Voltage Output Compliance Specifications
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PCIl Express

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 UlSs.

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

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

VRrx-DIFF = 0 mV Vrx-pIFF = 0 mV
(D+ D- Crossing Point) (D+ D- Crossing Point)

VRX-DIFFp-p-MIN > 175 mV

A

0.4 Ul = Trx-EYE-MIN

|

|

|

|

|

|
1

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.
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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.

D+ Package = r-——-—— -

Pin —\

LES
Silicon
+ Package

1
: !
I 1
! !
! i
1 1
] | !
D—Package _/: C=Cqy - ’ i
! -~ 1
i o
| i
1 1
! 1
! i
1 1

Fin

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.

Table 56. Timers DC Electrical Characteristics

Characteristic Symbol Condition Min Max Unit
Output high voltage VoH lon =—8.0 mA 2.4 — \%
Output low voltage VoL loL =8.0 mA — 0.5 \Y
Output low voltage VoL loL =3.2mA — 0.4 \
Input high voltage ViH — 21 NVDD + 0.3 \%
Input low voltage Vi — -0.3 0.8 \Y
Input current N 0V <V <NVDD — +5 pA

17.2 Timers AC Timing Specifications

This table provides the timers input and output AC timing specifications.
Table 57. Timers Input AC Timing Specifications

Characteristic Symbol 1 Min Unit

Timers inputs—minimum pulse width riwip 20 ns
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This figure shows the SPI timing in slave mode (external clock).

SPICLK (Input)

—> INEIXKH !
_ tNEIVKH l<— !
Input Signals: !
SPIMOSI :
(See Note) |
|
. <— INEKHOV :
Output Signals: |
SPIMISO - -------------- B T G S
(See Note) '

Note: The clock edge is selectable on SPI.

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

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

SPICLK (Output)

—> tNIIXKH !
. tNivkH —> !
Input Signals: ' '
SPIMISO - - - A !
(See Note) |
|
. <— tnikHov
Output Signals: |
SPIMOS| - -------------- B R
(See Note) '

Note: The clock edge is selectable on SPI.

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 lop=-8.0 mA 2.4 — \Y
Output low voltage VoL loL =8.0 mA — 0.5 \
Output low voltage VoL loL =3.2mA — 0.4 \
Input high voltage ViH — 2.1 NVDD + 0.3 \%
Input low voltage VL — -0.3 0.8 \Y
Input current Iin 0V <V y<NVDD — +5 A
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Table 66. MPC8314E TEPBGA Il Pinout Listing (continued)

Power

Signal Package Pin Number Pin Type Supply Note

PCI_AD[23] c22 110 NVDD2 orf —
PCI_AD[24] E19 110 NVDD2 opr —
PCI_AD[25] A22 110 NVDD2 opr —
PCI_AD[26] C20 110 NVDD2 orf —
PCI_AD[27] B21 110 NVDD2 opf —
PCI_AD[28] D19 110 NVDD2 opr —
PCI_AD[29] A19 110 NVDD2 opf —
PCI_AD[30] A21 110 NVDD2 opf —
PCI_AD[31] B19 110 NVDD2 opr —
PCI_C/BEJ[0] H24 /0 NVDD2 opp —
PCI_C/BE[1] c27 /0 NVDD2 opf —
PCI_C/BE[2] A25 110 NVDD2 opr —
PCI_C/BE[3] E21 110 NVDD2 opf —
PCI_PAR G24 110 NVDD2 opr —
PCI_FRAME c28 110 NVDD2 opr 5
PCI_TRDY A24 11O NVDD2 opr 5
PCI_IRDY D25 110 NVDD2 opf 5
PCI_STOP D23 110 NVDD2 opr 5
PCI_DEVSEL E22 110 NVDD2 oep 5
PCI_IDSEL D26 [ NVDD2 opr —
PCI_SERR C25 110 NVDD2 opr 5
PCI_PERR D21 110 NVDD2 oep

PCI_REQO E18 110 NVDD2 opf —
PCI_REQL/CPCI_HS_ES c18 | NVDD2 opr —
PCI_REQ2 E17 [ NVDD2 oer —
PCI_GNTO B20 110 NVDD2 opf —
PCI_GNT1/CPCI_HS_LED D17 o} NVDD2 ope —
PCI_GNT2/CPCI_HS_ENUM E15 ¢} NVDD2 oep —
M66EN L24 [ NVDD2 opr —
PCI_CLKO E23 o) NVDD2 opr —
PCI_CLK1 F24 o NVDD2 orr —
PCI_CLK2 E25 o NVDD2 opr —
PCI_PME B23 110 NVDD2 oep 2

ETSEC1/_USBULPI

GPIO_24/TSEC1_COL/USBDR_TXDRXDO J1 110 LVDD1 off —
GPIO_25/TSEC1_CRS/USBDR_TXDRXD1 H1 /0 LVDD1 opr —
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Package and Pin Listings
Table 66. MPC8314E TEPBGA Il Pinout Listing (continued)
. . . Power
Signal Package Pin Number Pin Type Supply Note
VDD J15, K15, K16, K17, K18, K19, L10, L19, | — —
M10, T10, U10, U19, V10, V19, W11, W12,
W13, W14, W15, W16, W17, W18, P23,
R23, T19, M26, N26, P28, R28, U23, N27
VDDC J14, K11, K12, K13, | — —
K14, M19
VSS A3, A27, B3, B12, B24, B28, C6, C8, C13, | — —
C17, C21, C23, C26, D2, D7, D15, D18,
D20, D22, E4, E6, E11, E24, E26, F8, F12,
F14, F17, F20, G3, G26, H4, H23, J6, J26,
K25,14,111,L12,1L13,L14,L15,L16, L17,
L18, L23, L28, M3, M11, M12, M13, M14,
M15, M16, M17, M18, N5, N11, N12, N13,
N14, N15, N16, N17, N18, P6, P11, P12,
P13, P14, P15, P16, P17, P18, R6, R11,
R12, R13, R14, R15, R16, R17, R18, T11,
T12,T13,T14,T15,T16,T17,T18, U5, U6,
Ul1, U12, Ul13, U14, U15, U16, U17, U18,
V6, V11, V12, V13, V14, V15, V16, V17,
V18, W5, W25, W27, Y2, Y23, AA6, AA27,
AB2, AB26, AC5, AC9, AC12, AC18, AC21,
AD3, AD14, AD16, AD20, AD26, AE2,
AE7, AE11, AE16, AE22, AE24, AF2, AF9,
AF12, AF18, AF20, AF23, AF27, AG1,
AG5, AG11, AG16, AG22, AG28, AH27,
U28,N28, M28, T28, V27, M27, V28, T26,
P24, R19, R20, R24, M24, N24, P19, P20,
P25, P27, R25, R27, T24
XCOREVDD P2, P10, R2, T1 I — —
XCOREVSS R3, R10, U2, V2 I — —
XPADVDD P3, R9, U3 | — —
XPADVSS P5, P9, V3 I — —
Note:
1. This pin is an open drain signal. A weak pull-up resistor (1 kQ2) should be placed on this pin to NVDD.
2. This pin is an open drain signal. A weak pull-up resistor (2—10 kQ) 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-FETSs 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. Thermal sensitive resistor.
8. This pin should be connected to USB_VSSA_BIAS through 10K precision resistor.
9. The LB_POR_CFG_BOQOT_ECC functionality for this pin is only available in MPC8314E revision 1.1 and later. The

LB_POR_CFG_BOOT_ECC is sampled only during the PORESET negation. This pin with an internal pull down resistor enables
the ECC by default. To disable the ECC an external strong pull up resistor or a tristate buffer is needed.

10.This pin has a weak internal pull-down.

11.This pin has a weak internal pull-up.
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Thermal

24.2 Thermal Management Information

For the following sections, Pp = (VDD x Ipp) + Py,0 Where P,,q is the power dissipation of the 1/0 drivers.

24.2.1 Estimation of Junction Temperature with Junction-to-Ambient
Thermal Resistance

An estimation of the chip junction temperature, T;, can be obtained from the equation:

Ty=Ta+ (Raa x Pp)
where:
T; = junction temperature (°C)
Ta = ambient temperature for the package (°C)
Raia = junction to ambient thermal resistance (°C/W)
Pp = power dissipation in the package (W)

The junction to ambient thermal resistance is an industry standard value that provides a quick and easy
estimation of thermal performance. As a general statement, the value obtained on a single layer board is
appropriate for a tightly packed printed circuit board. The value obtained on the board with the internal
planes is usually appropriate if the board has low power dissipation and the components are well separated.
Test cases have demonstrated that errors of a factor of two (in the quantity T; - T,) are possible.

24.2.2 Estimation of Junction Temperature with Junction-to-Board
Thermal Resistance

The thermal performance of a device cannot be adequately predicted from the junction to ambient thermal
resistance. The thermal performance of any component is strongly dependent on the power dissipation of
surrounding components. In addition, the ambient temperature varies widely within the application. For
many natural convection and especially closed box applications, the board temperature at the perimeter
(edge) of the package is approximately the same as the local air temperature near the device. Specifying
the local ambient conditions explicitly as the board temperature provides a more precise description of the
local ambient conditions that determine the temperature of the device.

At a known board temperature, the junction temperature is estimated using the following equation:

Ty=Tg + (Rgp *x Pp)
where:
T; = junction temperature (°C)
Tg = board temperature at the package perimeter (°C)
R gyg = junction to board thermal resistance (°C/W) per JESD51-8
Pp = power dissipation in the package (W)
When the heat loss from the package case to the air can be ignored, acceptable predictions of junction

temperature can be made. The application board should be similar to the thermal test condition: the
component is soldered to a board with internal planes.
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Table 75. Heat Sinks and Junction-to-Case Thermal Resistance of MPC8314E TEPBGA Il

Heat Sink Assuming Thermal Grease

Air Flow

29 x 29 mm TEBGA Il

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 0.5m/s 114
AAVID 30 x 30 x 9.4 mm Pin Fin 1m/s 10.1
AAVID 30 x 30 x 9.4 mm Pin Fin 2mls 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 1m/s 8.5
AAVID 35 x 31 x 23 mm Pin Fin 2mls 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 1m/s 8.5
AAVID 43 x 41 x 16.5 mm Pin Fin 2m/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 0.5m/s 8.5
Wakefield, 53 x 53 x 25 mm Pin Fin 1ml/s 7.5
Wakefield, 53 x 53 x 25 mm Pin Fin 2mls 7.1

Thermal

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

80 Commercial St.

Concord, NH 03301

Internet: www.aavidthermalloy.com

Alpha Novatech

473 Sapena Ct. #12

Santa Clara, CA 95054

Internet: www.alphanovatech.com

603-224-9988

408-749-7601

International Electronic Research Corporation (IERC) 818-842-7277

413 North Moss St.
Burbank, CA 91502
Internet: www.ctscorp.com
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