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Electrical 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 1/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.

4 Continuous 1/0O Voltage Switchable 1/0 Voltage
\% (LVDDx_ON, NVDDx_ON) (GVDD, LVvDDx_OFF, NVDDx_OFF)
- = T I_ ------- —_
Continuous Core Voltage "« Switchable Core Voltage
/ . VPPC - / _:(VDD)

90% /

PORESET ' ' : /

tsvs_cik N/ trei_syne_in >= 32 clock
Figure 4. Power Up Sequencing Example with Low power D3 Warm Mode

The switchable and continuous supplies can be combined when the D3 warm mode is not used.

The SATA power supplies VDD33PLL and VDD33ANA should go high after NVDD3_OFF supply and
go low before NVDD3_OFF supply. The NVDD3_OFF voltage levels should not drop below the
VDD33PLL, VDD33ANA voltages at any time.
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Ethernet: Three-Speed Ethernet, MIl Management

This figure shows the RGMII and RTBI AC timing and multiplexing diagrams.

€ tRGT

tRGTH —3
GTX_CLK /]
(At Transmitter)

tskreT —>| [<—
A
5

TXDI[8:5][3:0]
TXD[7:4][3:0]

P o D A

TXD[4] \/ TXD[9] >< >< < ><
TX_CTL >< TXEN /\ TXERR 7

—> tskrGT
TX_CLK
(At PHY)

RXD[8:5][3:0]
RXD[7:4][3:0]

Xroo)RRBaX X i

tskrGT —>

Y& EE D X

Figure 16. RGMIl and RTBI AC Timing and Multiplexing Diagrams
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9.3

The electrical characteristics specified here apply to MIl management interface signals management data
input/output (MDIO) and management data clock (MDC). The electrical characteristics for MIl, RMII,
RGMII, and RTBI are specified in Section 9.1, “eTSEC (10/100/1000 Mbps)—MII/RMII/RGMII/RTBI
Electrical Characteristics.”

Ethernet Management Interface Electrical Characteristics

9.3.1

The MDC and MDIO are defined to operate at a supply voltage of 3.3 V. The DC electrical characteristics
for MDIO and MDC are provided in this table.

Table 30. MIl Management DC Electrical Characteristics Powered at 3.3 V

MIl Management DC Electrical Characteristics

Parameter Symbol Conditions Min Max Unit
Supply voltage (3.3 V) NVDD — — 3.0 3.6 \%
Output high voltage VoH lon=—-1.0mA | NVDD = Min 2.10 NVDD + 0.3 \%
Output low voltage VoL lo.=1.0mA | NVDD = Min Vsg 0.50 \Y,
Input high voltage ViH — — 2.00 — \%
Input low voltage Vi — — — 0.80 \Y
Input high current iy NVDD =Max | Vjyt=21V — 40 A
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Ethernet: Three-Speed Ethernet, MIl Management

Table 30. MIl Management DC Electrical Characteristics Powered at 3.3 V (continued)

Parameter Symbol Conditions Min Max Unit
Input low current i NVDD = Max ‘ ViN=0.5V —600 — pA
Note:
1. The symbol V,y, in this case, represents the NVy symbol referenced in Table 1 and Table 2.
9.3.2 MIl Management AC Electrical Specifications
This table provides the MIl management AC timing specifications.
Table 31. Mll Management AC Timing Specifications
At recommended operating conditions with NVDD is 3.3 V + 300 mv
Parameter/Condition Symbol 1 Min Typ Max Unit Note
MDC frequency fupbc — 25 — MHz 2
MDC period tvpc — 400 — ns —
MDC clock pulse width high tMbcH 32 — — ns —
MDC to MDIO delay t\MDKHDX 10 — 170 ns 3
MDIO to MDC setup time tMDDVKH 5 — — ns —
MDIO to MDC hold time tMDDXKH 0 — — ns —
MDC rise time tMDCR — — 10 ns —
MDC fall time tMDHE — — 10 ns —

Note:

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

for inputs and t(first two letters of functional block)(reference)(state)(signal)(state) for outputs. For example, tMDKHDX symbolizes

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

convention is used with the appropriate letter: R (rise) or F (fall).

2. This parameter is dependent on the csb_clk speed (that s, for a csb_clk of 133 MHz, the maximum frequency is 4.16 MHz and

the minimum frequency is 0.593 MHz).

3. This parameter is dependent on the csb_clk speed (that is, for a csb_clk of 133 MHz, the delay is 60 ns).
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Ethernet: Three-Speed Ethernet, MIl Management

Table 33. 1588 Timer AC Specifications (continued)

Parameter Symbol Min Max Unit Note

Note:

1. The timer can operate on rtc_clock or tmr_clock. These clocks get muxed and any one of them can be selected.
2. Asynchronous signals.

3. Inputs need to be stable at least one TMR clock.

9.5 SGMII Interface Electrical Characteristics

Each SGMII port features a 4-wire AC-Coupled serial link from the dedicated SerDes interface of
MPCB8315E as shown in Figure 18, where Ctx is the external (on board) AC-Coupled capacitor. Each
output pin of the SerDes transmitter differential pair features 50-Q output impedance. Each input of the
SerDes receiver differential pair features 50-Q on-die termination to XCOREVSS. The reference circuit
of the SerDes transmitter and receiver is shown in Figure 49.

When an eTSEC port is configured to operate in SGMII mode, the parallel interface’s output signals of
this eTSEC port can be left floating. The input signals should be terminated based on the guidelines
described in Section 26.4, “Connection Recommendations,” as long as such termination does not violate
the desired POR configuration requirement on these pins, if applicable.

When operating in SGMII mode, the TSEC_GTX_CLK125 clock is not required for this port. Instead,
SerDes reference clock is required on SD_REF_CLK and SD_REF_CLK pins.

9.5.1 DC Requirements for SGMII SD_REF_CLK and SD_REF_CLK

The characteristics and DC requirements of the separate SerDes reference clock are described in
Section 15, “High-Speed Serial Interfaces (HSSI).”

9.5.2 AC Requirements for SGMII SD_REF _CLK and SD_REF _CLK

This table lists the SGMII SerDes reference clock AC requirements. Please note that SD_REF_CLK and
SD_REF_CLK are not intended to be used with, and should not be clocked by, a spread spectrum clock
source.

Table 34. SD_REF_CLK and SD_REF_CLK AC Requirements

Symbol Parameter Description Min | Typical | Max | Unit | Note
tree | REFCLK cycle time — 8 — ns —
treecy | REFCLK cycle-to-cycle jitter. Difference in the period of any two adjacent | — — 100 ps —
REFCLK cycles
treppy | Phase jitter. Deviation in edge location with respect to mean edge location | —50 — 50 ps —
9.5.3 SGMII Transmitter and Receiver DC Electrical Characteristics

Table 35 and Table 36 describe the SGMII SerDes transmitter and receiver AC-coupled DC electrical
characteristics. Transmitter DC characteristics are measured at the transmitter outputs (SD_TX[n] and
SD_TX]n]) as depicted in Figure 17.
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Figure 19. 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

MPC8315E PowerQUICC Il Pro Processor Hardware Specifications, Rev. 2
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Table 41. USB_CLK_IN DC Electrical Characteristics

Parameter Symbol Min Max Unit
Input high voltage V4 2.7 NVpp + 0.3 \Y
Input low voltage Vi -0.3 0.4 \Y

This table provides the USB clock input (USB_CLK _IN) AC timing specifications.

Table 42. USB_CLK_IN AC Timing Specifications

Local Bus

Parameter/Condition Conditions Symbol Min Typical | Max | Unit
Frequency range — fuse_cLk_IN — 24 — MHz
Clock frequency tolerance — tcik_ToL —0.005 0 0.005 %
Reference clock duty cycle | Measured at 1.6 V tcLk_puTty 40 50 60 %
Total input jitter/Time interval | Peak to peak value measured with a second teLk PJ — — 200 ps
error order high-pass filter of 500 KHz bandwidth B
11 Local Bus
This section describes the DC and AC electrical specifications for the local bus interface of the
MPCB8315E.

11.1 Local Bus DC Electrical Characteristics
This table provides the DC electrical characteristics for the local bus interface.
Table 43. DC Electrical Characteristics (when Operating at 3.3 V)
Parameter Symbol Min Max Unit
Output high voltage (NVDD = min, gy = -2 mA) VoH NVDD - 0.2 — \%
Output low voltage (NVDD = min, Ig, = 2 mA) VoL — 0.2 \Y,
Input high voltage ViH 2 NVDD + 0.3 \%
Input low voltage Vi -0.3 0.8 \Y
Input high current (V,y =0V or V| = NVDD) N — +5 pA
11.2 Local Bus AC Electrical Specifications
This table describes the general timing parameters of the local bus interface of the MPC8315E.
Table 44. Local Bus General Timing Parameters
Parameter Symbol 1 Min Max Unit Note
Local bus cycle time tLBK 15 — ns 2
Input setup to local bus clock tLBIVKH 7 — ns 3,4
MPC8315E PowerQUICC Il Pro Processor Hardware Specifications, Rev. 2
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12c

13.2 I°C AC Electrical Specifications

This table provides the AC timing parameters for the 12C interface.

Table 48. I12C AC Electrical Specifications

All values refer to V| (min) and V,_(max) levels (see Table 47)

Parameter Symbol ! Min Max Unit
SCL clock frequency floc 0 400 kHz
Low period of the SCL clock tiocL 1.3 — us
High period of the SCL clock tiocH 0.6 — us
Setup time for a repeated START condition ti2sVKH 0.6 — us
Hold time (repeated) START condition (after this period, the first clock pulse is tiosxKL 0.6 — us
generated)
Data setup time t2DVKH 100 — ns
Data hold time: ti2DXKL us

CBUS compatible masters — —
I2C bus devices 02 093

Fall time of both SDA and SCL signals tioce ? — 300 ns
Setup time for STOP condition tIoPVKH 0.6 — us
Bus free time between a STOP and START condition tIoKHDX 1.3 — us
Noise margin at the LOW level for each connected device (including hysteresis) VL 0.1 x NVDD — \%
Noise margin at the HIGH level for each connected device (including hysteresis) VNH 0.2 x NVvDD — Y,
Note:
1.

The symbols used for timing specifications follow the pattern of st wo 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, tjopyky Symbolizes 1°C timing
(12) with respect to the time data input signals (D) reach the valid state (V) relative to the t5¢ clock reference (K) going to
the high (H) state or setup time. Also, t;,gxx, Symbolizes 1°C timing (12) for the time that the data with respect to the start
condition (S) went invalid (X) relative to the t,¢ clock reference (K) going to the low (L) state or hold time. Also, t;2pykH
symbolizes 12C timing (12) for the time that the data with respect to the stop condition (P) reaching the valid state (V) relative
to the tj,¢ 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).

MPCB8315E provides a hold time of at least 300 ns for the SDA signal (referred to the Vs Of the SCL signal) to bridge
the undefined region of the falling edge of SCL.

The maximum t;,pykn has to be met only if the device does not stretch the LOW period (t;,c ) of the SCL signal.
MPC8315E does not follow the 12C-BUS Specifications version 2.1 regarding the tI2CF AC parameter.

This figure provides the AC test load for the I°C.

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

L

Figure 33. I°C AC Test Load
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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 38. 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 39 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 39. 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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High-Speed Serial Interfaces (HSSI)

400 mV < SD_REF_CLK Input Amplitude < 800 mV

- — = | _— — -

L

SD_REF_CLK
— _ \

ov

SD_REF_CLK /

Figure 42. 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 43-Figure 46 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.
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High-Speed Serial Interfaces (HSSI)

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 Q2 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.

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/ins 2,3
Falling Edge Rate Fall Edge Rate 1.0 4.0 Vins 2,3
Differential Input High Voltage ViH +200 — mV 2
Differential Input Low Voltage VL — -200 mV 2
Rising edge rate (SDn_REF_CLK) to falling edge rate Rise-Fall — 20 % 1,4
(SDn_REF_CLK) matching Matching

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 47.

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 48.

Rize Edge Rate Fall Edge Rate

V|H = +200
0.0V
V||_ = =200
SDn_REF_CL
K
minus

Figure 47. Differential Measurement Points for Rise and Fall Time
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PCI Express
Table 54. Differential Transmitter (TX) Output Specifications (continued)

Parameter Symbol Comments Min | Typical | Max Unit | Note
De-Emphasized VTX.DE-RATIO Ratio of the Vry_pjrrp-p Of the second and | -3.0 -3.5 -4.0 dB 2
differential output voltage following bits after a transition divided by
(ratio) the Vrx_pirrp-p Of the first bit after a

transition.
Minimum TX eye width Trx-EYE The maximum Transmitter jitter can be 0.70 — — ul 2,3
derived as Trx.max-aiTTER = 1 - Utx-EYE=
0.3 UL
Maximum time between TTx-EYE-MEDIAN-to- | Jitter is defined as the measurement — — 0.15 ul 2,3
the jitter median and MAX-JITTER variation of the crossing points
maximum deviation from (V1x-DIFFp-p = 0 V) in relation to a
the median recovered TX Ul. A recovered TX Ul is
calculated over 3500 consecutive unit
intervals of sample data. Jitter is
measured using all edges of the 250
consecutive Ul in the center of the 3500 Ul
used for calculating the TX UI.
D+/D- TX OUtpUt rise/fall TTX-RlSE’ TTX-FALL — 0.125 — — Ul 2,5
time
RMS AC peak common VTX—CM-ACP VTX—CM-ACP = RMS(|VTXD+ + VTXD-|/2 - — — 20 mV 2
mode output voltage Vx-cm-DC)
Vrx-cm-nc = DCayg) Of [V1x-p+ + Vrx-p.l/2
Absolute delta of DC Vrx-cm-pc- ACTIVE- | [VTx-cM-DC (during LO) = VTX-CM-Idle-DC 0 — 100 | mv 2
common mode voltage IDLE-DELTA (During Electrical Idie)| <=100 mV
during LO and electrical Vx-cm-bc = DCayg) Of [Vrx-p+ + Vrxp-112
idle [LO]
Vrx-cM-ldie-bc = PCavg) Of [Vrx-p+ +
V1x.p-l/2 [Electrical Idle]
Absolute delta of DC V1x-cM-DC-LINE-DELTA |[VTX-CcM-DC-D+ - VTx-cm-DC-D-| <= 25 mV 0 — 25 mv 2
common mode between Vx-cm-be-D+ = DCavg) Of [Vrx.p+l
D+ and D- Vrx-cm-pe-D- = DCayg) Of [Vrx-p.|
Electrical idle differential Vix-DLEDIFFp | VTX-IDLE-DIFFp = [VTX-IDLE-D+ “VTX-IDLE-D-| | O — 20 mv 2
peak output voltage <=20mV
Amount of voltage change Vrx.rev.peTECcT | The total amount of voltage change that a — — 600 mV 6
allowed during receiver transmitter can apply to sense whether a
detection low impedance Receiver is present.
TX DC common mode Vrx-DC-CM The allowed DC Common Mode voltage — — 3.6 \Y 6
voltage under any conditions.
TX short circuit current I T%-SHORT The total current the Transmitter can — — 90 mA —
limit provide when shorted to its ground
Minimum time spent in TTX-IDLE-MIN Minimum time a Transmitter must be in 50 — — ul —

electrical idle

Electrical Idle Utilized by the Receiver to
start looking for an Electrical Idle Exit after
successfully receiving an Electrical Idle
ordered set
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PCIl Express
Table 54. Differential Transmitter (TX) Output Specifications (continued)

Parameter Symbol Comments Min | Typical | Max Unit | Note
Maximum time to TrxpLeE-seT-To-IDLE |After sending an Electrical Idle ordered — — 20 ul —
transition to a valid set, the Transmitter must meet all
electrical idle after Electrical Idle Specifications within this
sending an electrical idle time. This is considered a debounce time
ordered set for the Transmitter to meet Electrical Idle

after transitioning from LO.
Maximum time to TTXIDLE-TO-DIFE-DATA |Maximum time to meet all TX — — 20 ul —
transition to valid TX specifications when transitioning from
specifications after leaving Electrical Idle to sending differential data.
an electrical idle condition This is considered a debounce time for the
TX to meet all TX specifications after
leaving Electrical Idle
Differential return loss RLrx.piEr Measured over 50 MHz to 1.25 GHz. 12 — — dB 4
Common mode return Rlrx.cm Measured over 50 MHz to 1.25 GHz. 6 — — daB 4
loss
DC differential TX ZTX-DIFE-DC TX DC Differential mode Low Impedance 80 100 120 Q —
impedance
Transmitter DC Z1x-DC Required TX D+ as well as D- DC 40 — — Q —
impedance Impedance during all states
Lane-to-Lane output skew Ltx-skew Static skew between any two Transmitter — — 500+2| ps —
Lanes within a single Link ul
AC coupling capacitor Crx All Transmitters shall be AC coupled. The 75 — 200 nF 8
AC coupling is required either within the
media or within the transmitting
component itself.
Crosslink random timeout Tcrosslink This random timeout helps resolve 0 — 1 ms 7
conflicts in crosslink configuration by
eventually resulting in only one
Downstream and one Upstream Port.

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 52 and measured over any 250
consecutive TX Uls. (Also refer to the transmitter compliance eye diagram shown in Figure 50.)

3. A Trxgye = 0.70 Ul provides for a total sum of deterministic and random jitter budget of Tx_j7rER-MAX = 0.30 Ul for the transmitter
collected over any 250 consecutive TX Uls. The Tty _eye-meEDIAN-to-MAX-JITTER Median is less than half of the total TX jitter budget
collected over any 250 consecutive TX Uls. 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 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 52). Note that the series capacitors, Cty, is optional for the return loss

measurement.

©No O
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Measured between 20%—-80% at transmitter package pins into a test load as shown in Figure 52 for both V1yx_p+ and Vrx_p..
See Section 4.3.1.8 of the PCI Express Base Specifications, Rev 1.0a.
See Section 4.2.6.3 of the PCI Express Base Specifications, Rev 1.0a.
MPCB8315E SerDes transmitter does not have Cty built-in. An external AC Coupling capacitor is required
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Timers

17.3 Out-of-Band (OOB) Electrical Characteristics

This table provides the out-of-band (OOB) electrical characteristics for the SATA interface of the
MPC8315.

Table 59. Out-of-Band (OOB) Electrical Characteristics

Parameter Symbol Min Typical Max Units Note
OOB Signal Detection Threshold —
1.5G
3.0G VSATA_OOBDETE 50 100 200 mVp-p
75 125 200

Ul During OOB Signaling TsaTA_ulOOB — 666.67 — ps —
COMINIT/ COMRESET and —
COMWAKE Transmit Burst Length TSATA_U|OOBTXB — 160 — Ul
COMINIT/ COMRESET Transmit Gap | Tsata_UIOOBTXGap —
Length — 480 — ul
COMWAKE Transmit Gap Length TSATA_U|OOBTX —

WakeGap - 160 - ul

18 Timers

This section describes the DC and AC electrical specifications for the timers of the MPC8315E.

18.1 Timers DC Electrical Characteristics

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

Table 60. Timers DC Electrical Characteristics

Characteristic Symbol Condition Min Max Unit
Output high voltage VoH lon =—8.0 mA 24 — \Y
Output low voltage VoL loL =8.0 mA — 0.5 \Y
Output low voltage VoL loL =3.2mA — 0.4 \
Input high voltage V4 — 21 NVDD + 0.3 \%
Input low voltage Vi — -0.3 0.8 \Y
Input current N 0V <V <NVDD — +5 pA

18.2 Timers AC Timing Specifications

This table provides the timers input and output AC timing specifications.
Table 61. Timers Input AC Timing Specifications

Characteristic Symbol 1 Min Unit

Timers inputs—minimum pulse width triwip 20 ns
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Table 70. MPC8315E TEPBGA Il Pinout Listing

Signal Package Pin Number Pin Type gg;vpﬁ; Note
DDR Memory Controller Interface
MEMC_MDQI[0] AF16 110 GVDD —
MEMC_MDQI1] AE17 110 GVDD —
MEMC_MDQ][2] AH17 110 GVDD —
MEMC_MDQI3] AG17 1/0 GVDD —
MEMC_MDQI[4] AG18 110 GVDD —
MEMC_MDQI5] AH18 1/0 GVDD —
MEMC_MDQI[6] AD18 110 GVDD —
MEMC_MDQI[7] AF19 110 GVDD —
MEMC_MDQI8] AH19 1/0 GVDD —
MEMC_MDQI[9] AD19 110 GVDD —
MEMC_MDQI10] AG20 le] GvDD —
MEMC_MDQJ11] AH20 I/0 GVvDD —
MEMC_MDQ[12] AH21 I/O GVDD —
MEMC_MDQI13] AE21 1/0 GVDD —
MEMC_MDQ[14] AH22 I/0 GVvDD —
MEMC_MDQ[15] AD21 I/0 GVDD —
MEMC_MDQI16] AG10 I/0 GvDD —
MEMC_MDQI17] AH9 1/0 GVDD —
MEMC_MDQI18] AHS8 /O GVDD —
MEMC_MDQI19] AD11 I/0 GvDD —
MEMC_MDQI20] AH7 1/0 GVDD —
MEMC_MDQI[21] AG7 110 GVDD —
MEMC_MDQ[22] AF8 110 GVDD —
MEMC_MDQI23] AD10 I/0 GvDD —
MEMC_MDQ[24] AE9 110 GVDD —
MEMC_MDQ[25] AH6 110 GVDD —
MEMC_MDQI26] AH5 1/0 GVDD —
MEMC_MDQ[27] AG6 110 GVDD —
MEMC_MDQ[28] AH4 110 GVDD —
MEMC_MDQI29] AEG6 1/0 GVDD —
MEMC_MDQI[30] ADS8 110 GVDD —
MEMC_MDQ[31] AF5 110 GVDD —
MEMC_MDMO AE18 O GVDD —
MEMC_MDM1 AE20 (0] GVDD —
MEMC_MDM2 AE10 O GVDD —
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Package and Pin Listings
Table 70. MPC8315E TEPBGA Il Pinout Listing (continued)
Signal Package Pin Number Pin Type ;?;Vpel; Note
QUIESCE B5 0 NVDD1 oy —
System Control
HRESET B6 /0 NVDD1 oy 1
PORESET A6 [ NVDD1 oy —
Clocks
SYS_XTAL_IN L27 | NVDD2 gy —
SYS_XTAL_OUT J28 (0] NVDD2 oy —
SYS_CLK_IN K28 I NVDD2 gy —
USB_XTAL_IN A15 [ NVDD2 or¢ —
USB_XTAL_OUT B14 (0] NVDD2 off —
USB_CLK_IN B15 | NVDD2 opr —
PCI_SYNC_OUT J27 (0] NVDD2 gy 3
RTC_CLK K26 | NVDD2 oy —
PCI_SYNC_IN K27 | NVDD2 gy —
MISC
AVvDD1 AC15 | — —
AVDD2 M23 | — —
THERMO L25 | NVDD2 oy 7
DMA_DACKO/GPIO_13 AC4 110 NVDD1 oep —
DMA_DREQO/GPIO_12 AD1 110 NVDD1 opf —
DMA_DONEO/GPIO_14 AD2 I/O NVDD1 or —
NC, No Connect A2 — — —
NC, No Connect uz25 — — —
PCI
PCL_INTA B18 0 NVDD2 opr —
PCI_RESET_OUT A20 (0] NVDD2 off —
PCI_AD[0] J25 /0 NVDD2 orr —
PCI_ADI[1] J24 110 NVDD2 opr —
PCI_AD[2] K24 /0 NVDD2 ¢ —
PCI_AD[3] H27 /0 NVDD2 orr —
PCI_AD[4] H28 110 NVDD2 opr —
PCI_AD[5] H26 /0 NVDD2 ¢ —
PCI_AD[6] G27 /0 NVDD2 orr —
PCI_ADI[7] G28 110 NVDD2 opr —
PCI_AD[8] F26 110 NVDD2 orr —
MPC8315E PowerQUICC Il Pro Processor Hardware Specifications, Rev. 2
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Table 70. MPC8315E TEPBGA Il Pinout Listing (continued)

Signal Package Pin Number Pin Type ;?;Vpel; Note
ETSEC2
GPIO_26/TSEC2_COL A8 o) LVDD2 oy —
GPIO_27/TSEC2_CRS E9 110 LVDD2 oy —
TSEC2_GTX_CLK B10 o} LVDD2 oy —
TSEC2_RX_CLK B8 [ LVDD2 oy —
TSCE2_RX_DV c9 [ LVDD2 oy —
TSEC2_RXDI[3] C10 [ LVDD2 oy —
TSEC2_RXDI[2] D10 [ LVDD2 oy —
TSEC2_RXD[1] A9 [ LVDD2 oy —
TSEC2_RXDI0] B9 [ LVDD2 oy —
TSEC2_RX_ER A10 [ LVDD2 oy —
TSEC2_TX_CLK D8 [ LVDD2 oy —
TSEC2_TXD[3J/CFG_RESET_SOURCE|0] D11 110 LVDD2 oy —
TSEC2_TXD[2J/CFG_RESET_SOURCE[1] c7 110 LVDD2 oy —
TSEC2_TXD[1J/CFG_RESET_SOURCE[2] ES 110 LVDD2 oy —
TSEC2_TXD[0J/CFG_RESET_SOURCE[3] B7 110 LVDD2 oy —
TSEC2_TX_EN D12 o LVDD2 oy —
TSEC2_TX_ER B11 o} LVDD2 oy —
SGMII / PCI Express PHY
TXA P4 o} XPADVDD —
TXA N4 o} XPADVDD —
RXA R1 [ XCOREVDD —
RXA P1 I XCOREVDD —
TXB u4 o} XPADVDD —
TXB V4 o] XPADVDD —
RXB U1l [ XCOREVDD —
RXB Vi [ XCOREVDD —
SD_IMP_CAL_RX N3 [ XCOREVDD —
SD_REF_CLK R4 I XCOREVDD —
SD_REF_CLK R5 [ XCOREVDD —
SD_PLL_TPD T2 0 — —
SD_IMP_CAL_TX V5 [ XPADVDD —
SDAVDD T3 [ — —
SD_PLL_TPA_ANA T4 o} — —
SDAVSS T5 [ — —
USB Phy

MPC8315E PowerQUICC Il Pro Processor Hardware Specifications, Rev. 2

86

Freescale Semiconductor




|
y

'
A

Thermal

Table 79. Heat Sinks and Junction-to-Case Thermal Resistance of MPC8315E TEPBGA Il

29 x 29 mm TEBGA Il
Heat Sink Assuming Thermal Grease Air Flow 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

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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System Design Information

This circuit is intended to filter noise in the PLLs resonant frequency range from a 500 kHz to 10 MHz
range. It should be built with surface mount capacitors with minimum Effective Series Inductance (ESL).
Consistent with the recommendations of Dr. Howard Johnson in High Speed Digital Design: A Handbook
of Black Magic (Prentice Hall, 1993), multiple small capacitors of equal value are recommended over a
single large value capacitor.

Each circuit should be placed as close as possible to the specific AVpp pin being supplied to minimize
noise coupled from nearby circuits. It should be possible to route directly from the capacitors to the AVpp
pin, which is on the periphery of package, without the inductance of vias. Note that the RC filter results in
lower voltage level on AVDD. This does not imply that the DC specification can be relaxed.

This figure shows the PLL power supply filter circuit.

100

VDDo AAA l _|._ 0 AVpp (or L2AVpp)

2.2 UF 2.2 uF

Low ESL Surface Mount Capacitors
GND

Figure 63. PLL Power Supply Filter Circuit

26.3 Decoupling Recommendations

Due to large address and data buses, and high operating frequencies, the device can generate transient
power surges and high frequency noise in its power supply, especially while driving large capacitive loads.
This noise must be prevented from reaching other components in the MPC8315E system, and the
MPCB8315E itself requires a clean, tightly regulated source of power. Therefore, it is recommended that
the system designer place at least one decoupling capacitor at each VDD, NVDD, GVDD, and LVDD pins
of the device. These decoupling capacitors should receive their power from separate VDD, NVDD,
GVDD, LVDD, and GND power planes in the PCB, utilizing thick and short traces to minimize
inductance. Capacitors may be placed directly under the device using a standard escape pattern. Others
may surround the part.

These capacitors should have a value of 0.01 or 0.1 pF. Only ceramic SMT (surface mount technology)
capacitors should be used to minimize lead inductance, preferably 0402 or 0603 sizes.

In addition, it is recommended that there be several bulk storage capacitors distributed around the PCB,
feeding the VDD, NVDD, GVDD, and LVDD planes, to enable quick recharging of the smaller chip
capacitors. These bulk capacitors should have a low ESR (equivalent series resistance) rating to ensure the
quick response time necessary. They should also be connected to the power and ground planes through two
vias to minimize inductance. Suggested bulk capacitors—100-330 puF (AVX TPS tantalum or Sanyo
OSCON).

26.4 Connection Recommendations

To ensure reliable operation, it is highly recommended to connect unused inputs to an appropriate signal
level. Unused active low inputs should be tied to NVDD, GVDD, or LVDD as required. Unused active
high inputs should be connected to GND. All NC (no-connect) signals must remain unconnected.
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Power and ground connections must be made to all external VDD, GVDD, LVDD, NVDD, and GND pins
of the device.

26.5 Output Buffer DC Impedance

The MPCB8315E drivers are characterized over process, voltage, and temperature. For all buses, the driver
is a push-pull single-ended driver type (open drain for I1°C).

To measure Z; for the single-ended drivers, an external resistor is connected from the chip pad to NVDD
or GND. Then, the value of each resistor is varied until the pad voltage is NVDD/2 (see Figure 64). The
output impedance is the average of two components, the resistances of the pull-up and pull-down devices.
When data is held high, SW1 is closed (SW2 is open) and Rp is trimmed until the voltage at the pad equals
NVDD/2. Rp then becomes the resistance of the pull-up devices. Rp and Ry are designed to be close to
each other in value. Then, Zy = (Rp + Ry)/2.

NVDD

SW2
Pad
Data

SW1

OGND
Figure 64. Driver Impedance Measurement

The value of this resistance and the strength of the driver’s current source can be found by making two
measurements. First, the output voltage is measured while driving logic 1 without an external differential
termination resistor. The measured voltage is V1 = Rggyrce X lsource- S€CONd, the output voltage is measured
while driving logic 1 with an external precision differential termination resistor of value Rigry. The
measured voltage is V, = (1/(1/R1 + 1/R5)) x lgyrce- SOIVing for the output impedance gives Rygyrce =
Rierm x (V1/V5 —1). The drive current is then lgo;rce = V1/Rsource-
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also includes an application modifier which may specify special application conditions. Each part number
also contains a revision code which refers to the die mask revision number.

Table 81. Part Numbering Nomenclature

MPC 8315 E C VR AG D A
Product Part Encryption Temperature Package . e300 Core DDR Revision
Code Identifier Acceleration Range 3 g Frequency 2 Frequency Level
MPC 8315 Blank = Not Blank = 0 to 105°C VR= Pb AD =266 MHz |D =266 MHz | Contact

included C =-40to 105°C Free AF = 333 MHz local
E = included TEPBGA Il | AG =400 MHz Freescale
sales office
Note:

1. See Section 23, “Package and Pin Listings,” for more information on available package types.

2. Processor core frequencies supported by parts addressed by this specification only. Not all parts described in this specification
support all core frequencies. Additionally, parts addressed by electric may support other maximum core frequencies.

3. Contact your local Freescale field applications engineer (FAE).

This table shows the SVR settings by device and package type.
Table 82. SVR Settings

Device Package SVR (Rev 1.0) SVR (Rev 1.1) SVR (Rev 1.2)
MPC8315E TEPBGA I 0x80B4_0010 0x80B4_0011 0x80B4_0012
MPC8315 TEPBGA Il 0x80B5_0010 0x80B5_0011 0x80B5_0012

Note:
1. PVR =8085_0020 for all devices and revisions in this table.
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