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Electrical Characteristics

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

GILINVpp +20% — — — - - - - - - --—
GIL/NVpp +5% - —

Vi GILINVpp - - /! - \-- /0
I
I
I
I
I
I
I
I
VSS .- - T &
VSS-03V - — — — — — — — — — — — — —
Vi I
vss-o7v L _ - _ -
| |- Not to Exceedllo%
Note: L Of tinterface

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

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

2.1.3 Output Driver Characteristics

This table provides information on the characteristics of the output driver strengths.
Table 3. Output Drive Capability

Driver Type Output Impedance (Q) Supply Voltage
Local bus interface utilities signals 42 NVpp =3.3V
DDR?2 signals! 18 GVpp=1.8V
DUART, system control, I°C, JTAG, eSDHC, GPIO,SPI, USB 42 NVpp =3.3V
eTSEC signals 42 LVpp=2.5/3.3V

1 Output Impedance can also be adjusted through configurable options in DDR Control Driver Register (DDRCDR).
For more information, see the MPC8308 PowerQUICC Il Pro Processor Reference Manual.

2.1.4 Power Sequencing

It is required to apply the core supply voltage (Vpp) before the 1/0 supply voltages (GVpp, LVpp, and
NVpp) and assert PORESET before the power supplies fully ramp up. The core voltage supply must rise
to 90% of its nominal value before the 1/0 supplies reach 0.7 V; see Figure 3.

If this recommendation is not observed and 1/0O voltages are supplied before the core voltage, there might
be a period of time that all input and output pins are actively driven and cause contention and excessive
current. To overcome side effects of this condition, the application environment may require tuning of
external pull-up or pull-down resistors on particular signals to lesser values.
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DDR2 SDRAM

6 DDR2 SDRAM

This section describes the DC and AC electrical specifications for the DDR2 SDRAM interface. Note that

DDR2 SDRAM is GVpp(typ) = 1.8 V.

6.1

DDR2 SDRAM DC Electrical Characteristics

This table provides the recommended operating conditions for the DDR2 SDRAM component(s) when

Table 13. DDR2 SDRAM DC Electrical Characteristics for GVpp(typ) =1.8 V

Parameter/Condition Symbol Min Max Unit Note
I/O supply voltage GVpp 1.7 1.9 1
I/O reference voltage MVRer 0.49 x GVpp 0.51 x GVpp \Y, 2
I/O termination voltage Vit MVRgg — 0.04 MVggg + 0.04 \Y, 3
Input high voltage ViH MVggg + 0.125 GVpp +0.3 \Y, —
Input low voltage Vi -0.3 MVgge — 0.125 \Y, —
Output leakage current loz -9.9 9.9 JIVAN 4
Output high current (Voyt = 1.420 V) lon -13.4 — mA —
Output low current (Voyt = 0.280 V) loL 13.4 — mA —

Notes:

1. GVpp is expected to be within 50 mV of the DRAM GVpp at all times.
2. MVRgg is expected to be equal to 0.5 x GVpp, and to track GVpp DC variations as measured at the receiver.
Peak-to-peak noise on MVrgr may not exceed +2% of the DC value.
3. V1 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 MVgge This rail should track variations in the DC level of MVgge
4. Output leakage is measured with all outputs disabled, 0 V < Vg1 < GVpp.

This table provides the DDR2 capacitance when GVpp(typ) = 1.8 V.
Table 14. DDR2 SDRAM Capacitance for GVpp(typ)=1.8 V

Parameter/Condition Symbol Min Max Unit Notes
Input/output capacitance: DQ, DQS, DQS Co 6 8 pF 1
Delta input/output capacitance: DQ, DQS, DQS Coio — 0.5 pF 1

Note:

1. This parameter is sampled. GVpp = 1.8 V £ 0.090 V, f = 1 MHz, Ty = 25°C, Vout = GVpp/2, VouT (peak-to-peak) = 0.2 V.
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DDR2 SDRAM

Table 18. DDR2 SDRAM Output AC Timing Specifications (continued)

Parameter Symbol ! Min Max Unit | Notes
MDQ//MDM/MECC output setup with respect to toDKHDS, — ps 5
MDQS topKkLDS

266 MHz 900
MDQ//MDM/MECC output hold with respect to tDDKHDX, — ps 5
MDQS topKLDX

266 MHz 1100
MDQS preamble start tDDKHMP 0.75 X tyck — ns 6
MDQS epilogue end tDDKHME 0.4 x tMCK 0.6 x tMCK ns 6
Notes:
1. The symbols used for timing specifications follow the pattern of Ltirst two letters of functional block)(signal)(state) (reference)(state) for

w

inputs and Yirst two letters of functional block)(reference)(state)(signal)(state) fOr outputs. Output hold time can be read as DDR timing
(DD) from the rising or falling edge of the reference clock (KH or KL) until the output went invalid (AX or DX). For example,
topkHAs Symbolizes DDR timing (DD) for the time ty,cx memory clock reference (K) goes from the high (H) state until outputs
(A) are setup (S) or output valid time. Also, tppk px Symbolizes DDR timing (DD) for the time ty,cx memory clock reference
(K) goes low (L) until data outputs (D) are invalid (X) or data output hold time.

. All MCK/MCK referenced measurements are made from the crossing of the two signals +0.1 V.
. ADDR/CMD includes all DDR SDRAM output signals except MCK/MCK, MCS, and MDQ/MECC/MDM/MDQS.
. Note that tppkmp follows the symbol conventions described in note 1. For example, tppxymn describes the DDR timing (DD)

from the rising edge of the MCK[n] clock (KH) until the MDQS signal is valid (MH). tppkHmn €an be modified through control
of the DQSS override bits in the TIMING_CFG_2 register. This is typically set to the same delay as the clock adjust in the
CLK_CNTL register. The timing parameters listed in the table assume that these 2 parameters have been set to the same
adjustment value. For a description and understanding of the timing modifications enabled by use of these hits, see the
MPC8308 PowerQUICC Il Pro Processor Reference Manual.

. Determined by maximum possible skew between a data strobe (MDQS) and any corresponding bit of data (MDQ), ECC

(MECC), or data mask (MDM). The data strobe should be centered inside of the data eye at the pins of the microprocessor.

. All outputs are referenced to the rising edge of MCK[n] at the pins of the microprocessor. Note that tppkymp follows the

symbol conventions described in note 1.
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Ethernet: Three-Speed Ethernet, MIl Management

This figure shows the MII transmit AC timing diagram.
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Figure 8. MIl Transmit AC Timing Diagram

8.2.1.2 MIl Receive AC Timing Specifications

This table provides the MII receive AC timing specifications.

Table 24. MIl Receive AC Timing Specifications
At recommended operating conditions with LVpp /INVpp 0f 3.3 V + 0.3V.

Parameter/Condition Symbol 1 Min Typ Max Unit
RX_CLK clock period 10 Mbps IMRX — 400 — ns
RX_CLK clock period 100 Mbps IMRX — 40 — ns
RX_CLK duty cycle IMRXH/tMRX 35 — 65 %
RXDI[3:0], RX_DV, RX_ER setup time to RX_CLK tMRDVKH 10.0 — — ns
RXD[3:0], RX_DV, RX_ER hold time to RX_CLK tMRDXKH 10.0 — — ns
RX_CLK clock rise V| (min) to V|y(max) tMRXR 1.0 — 4.0 ns
RX_CLK clock fall time V|y(max) to V, (min) tMRXE 1.0 — 4.0 ns

Note:

1. The symbols used for timing specifications herein follow the pattern of tfirst 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, tyrpykn Symbolizes Ml
receive timing (MR) with respect to the time data input signals (D) reach the valid state (V) relative to the tyrx clock reference
(K) going to the high (H) state or setup time. Also, tyrpxkL Symbolizes MIl receive timing (GR) with respect to the time data
input signals (D) went invalid (X) relative to the ty rx clock reference (K) going to the low (L) state or hold time. Note that, in
general, the clock reference symbol representation is based on three letters representing the clock of a particular functional.
For example, the subscript of tyyrx represents the Mll (M) receive (RX) clock. For rise and fall times, the latter convention is
used with the appropriate letter: R (rise) or F (fall).

MPC8308 PowerQUICC Il Pro Processor Hardware Specification, Rev. 3
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High-Speed Serial Interfaces (HSSI)

10 High-Speed Serial Interfaces (HSSI)

This section describes the common portion of SerDes DC electrical specifications, which is the DC
requirement for SerDes reference clocks. The SerDes data lane’s transmitter and receiver reference circuits
are also shown.

10.1 Signal Terms Definition

The SerDes utilizes differential signaling to transfer data across the serial link. This section defines terms
used in the description and specification of differential signals.

Figure 15 shows how the signals are defined. For illustration purpose, only one SerDes lane is used for
description. The figure shows waveform for either a transmitter output (TXn and TXn) or a receiver input
(RXn and RXn). Each signal swings between A Volts and B \Volts where A > B.

Using this waveform, the definitions are as follows. To simplify illustration, the following definitions
assume that the SerDes transmitter and receiver operate in a fully symmetrical differential signaling
environment.

» Single-Ended Swing
The transmitter output signals and the receiver input signals TXn, TXn, RXn, and RXn each have
a peak-to-peak swing of A — B \Volts. This is also referred as each signal wire’s single-ended swing.
» Differential Output Voltage, Vop (or Differential Output Swing)

The differential output voltage (or swing) of the transmitter, Vqp, is defined as the difference of
the two complimentary output voltages: V1x, — Vixn. The Vgp value can be either positive or
negative.

 Differential Input Voltage, V| (or Differential Input Swing)
The differential input voltage (or swing) of the receiver, V|p, is defined as the difference of the two
complimentary input voltages: Vrx,— Vrxn- The V|p value can be either positive or negative.

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

« Differential Peak-to-Peak, Vprrpp
Since the differential output signal of the transmitter and the differential input signal of the receiver
each range from A — B to —(A — B) Wolts, 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,
Vbirrp-p = 2*Vpirrp = 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 Vrx_pirrp-p = 2*[Vopl-

» Differential Waveform
The differential waveform is constructed by subtracting the inverting signal (for example, TXn)
from the non-inverting signal (for example, TXn) 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 24 as an example for differential waveform.

MPC8308 PowerQUICC Il Pro Processor Hardware Specification, Rev. 3
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High-Speed Serial Interfaces (HSSI)

« Common Mode Voltage, V¢,

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,

Vem out = (V1xn + 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 is also referred as the DC
offset in some occasion.

TXn or RXn
A Volts - — -

- Ven=(A+B)/2

TXn or RXn
BWolts - — -

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

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

Figure 15. Differential Voltage Definitions for Transmitter or Receiver

To illustrate these definitions using real values, consider the case of a current mode logic (CML)
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 2.5 V and 2.0 V. 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 (Vprrp) is 500 mV. The peak-to-peak differential voltage (Vpjrrp.p)
is 1000 mV p-p.

10.2 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 input is SD_REF_CLK and SD_REF_CLK
for PCI Express.

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

MPC8308 PowerQUICC Il Pro Processor Hardware Specification, Rev. 3
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High-Speed Serial Interfaces (HSSI)

10.2.1 SerDes Reference Clock Receiver Characteristics

Figure 16 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 16. 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.

The maximum average current requirement that also determines the common mode voltage range

— When the SerDes reference clock differential inputs are DC coupled externally with the clock
driver chip, the maximum average current allowed for each input pin is 8mA. In this case, the
exact common mode input voltage is not critical as long as it is within the range allowed by the
maximum average current of 8 mA (refer to the following bullet for more detail), since the
input is AC-coupled on-chip.

— This current limitation sets the maximum common mode input voltage to be less than 0.4 V
(0.4 /50 =8 mA) while the minimum common mode input level is 0.1 V above XCOREVSS.
For example, a clock with a 50/50 duty cycle can be produced by a clock driver with output
driven by its current source from OmA to 16mA (0-0.8 V), such that each phase of the
differential input has a single-ended swing from 0 V to 800 mV with the common mode voltage
at 400mV.

— If the device driving the SD_REF_CLK and SD_REF_CLK inputs cannot drive 50 Q to
XCOREVSS DC, or it exceeds the maximum input current limitations, then it must be
AC-coupled off-chip.

The input amplitude requirement
— This requirement is described in detail in the following sections.

7
%509

SD_REF_CLK ’_c
50 Q

Figure 16. Receiver of SerDes Reference Clocks

SD_REF CLK [X

Input
Amp
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High-Speed Serial Interfaces (HSSI)

Table 32. SerDes Reference Clock AC Parameters (continued)
At recommended operating conditions with XCOREVDD= 1.0V * 5%

Parameter Symbol Min Max Unit Notes
Rising edge rate (SD_REF_CLK) to falling edge rate Rise-Fall — 20 % 1,4
(SD_REF_CLK) matching Matching

Notes:

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 SD_REF_CLK minus SD_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 (Figure 24).

4. Matching applies to rising edge rate for SD_REF_CLK and falling edge rate for SD_REF_CLK. It is measured using a 200
mV window centered on the median cross point where SD_REF_CLK rising meets SD_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 SD_REF_CLK should be compared to the Fall Edge Rate of SD_REF_CLK, the maximum allowed difference should not
exceed 20% of the slowest edge rate (See Figure 25).

Rise Edge Rate Fall Edge Rate
|| ||

1
1
|
Vig = +200 ——ooo-- bmmme e
|
!
1
1

00V mmmm e A
V||_ =-200MV oL ] = m T e e A s - -
1 1
SD_REF_CLK ! | i i
minus i i i i
SD_REF_CLK
Figure 24. Differential Measurement Points for Rise and Fall Time
= EE ek =5k Teal Trise
SD_REF_CLK SD_REF_CLK

4 L} /
Veross mepian 100 MV

VeROSS MEDIAN Vross MEDIAN y

u

Veross mepiay 100 MV

SD_REF_CLK SD_REF_CLK

Figure 25. Single-Ended Measurement Points for Rise and Fall Time Matching

The other detailed AC requirements of the SerDes reference clocks is defined by each interface protocol
based on application usage. For detailed information, see the following sections:

» Section 11.2, “AC Requirements for PCI Express SerDes Clocks”
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Table 35. Differential Receiver (RX) Input Specifications (continued)

PCIl Express

Parameter Symbol Comments Min | Typical | Max | Units | Note
AC peak common mode VRx-CM-ACp VeeacreMrx = [Vrxo+ + Vrxp /2 - — — 150 | mV 2
input voltage VRX-CM-DC
VRrx-cM-dC = DC(ayg) Of [VRx-D+ +
Vrx-D-1/2
Differential return loss RLRrx-DIFE Measured over 50 MHz to 1.25 GHz 15 — — dB 4
with the D+ and D- lines biased at +300
mV and -300 mV, respectively.
Common mode return loss RLRrx-cm Measured over 50 MHz to 1.25 GHz 6 — — dB 4
with the D+ and D- lines biased at 0 V.
DC differential input ZRX-DIFF-DC RX DC differential mode impedance. 80 100 120 Q 5
impedance
DC Input Impedance ZRx-DC Required RX D+ as well as D- DC 40 50 60 Q 2,5
Impedance (50 + 20% tolerance).
Powered down DC input ZRx-HIGH-IMP-Dc | Required RX D+ as well as D- DC 200 k — — Q
impedance Impedance when the Receiver 6
terminations do not have power.
Electrical idle detect VRX-IDLE-DET—DIFFp-p VPEE|DT = 2*|VRX.D+ 'VRX-D-l 65 - 175 mV
threshold Measured at the package pins of the —
Receiver
Unexpected Electrical Idle Trx-IDLE-DET-DIFE- |An unexpected Electrical Idle — — 10 ms
Enter Detect Threshold ENTERTIME (Vrx-diffp-p < Vrx-idle-det-diffp-p) must —
Integration Time be recognized no longer than
Trx-idle-det-diff-entertime to signal an
unexpected idle condition.
Total Skew LrRx-skew Skew across all lanes on a Link. This — — 20 ns

includes variation in the length of SKP
ordered set (for example, COM and one
to five SKP Symbols) at the RX as well
as any delay differences arising from
the interconnect itself.
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PCI Express

Table 35. Differential Receiver (RX) Input Specifications (continued)

Parameter Symbol Comments Min | Typical | Max | Units | Note

Notes:

1. No test load is necessarily associated with this value.

2. Specified at the measurement point and measured over any 250 consecutive Uls. The test load in Figure 29 should be used as
the RX device when taking measurements (also refer to the receiver compliance eye diagram shown in Figure 28). If the clocks
to the RX and TX are not derived from the same reference clock, the TX Ul recovered from 3500 consecutive Ul must be used
as a reference for the eye diagram.

3. A Trx.evye = 0.40 Ul provides for a total sum of 0.60 Ul deterministic and random jitter budget for the transmitter and interconnect
collected any 250 consecutive Uls. The Trx_eyE-MEDIAN-to-MAX-JITTER SPecification ensures a jitter distribution in which the
median and the maximum deviation from the median is less than half of the total. Ul 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. If the clocks
to the RX and TX are not derived from the same reference clock, the TX Ul recovered from 3500 consecutive Ul must be used
as the reference for the eye diagram.

4. The receiver input impedance shall result in a differential return loss greater than or equal to 15 dB with the D+ line biased to
300 mV and the D- line biased to —300 mV and a common mode return loss greater than or equal to 6 dB (no bias required)
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 for 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 29). Note that the series capacitors, Cy, is optional for the return loss
measurement.

5. Impedance during all LTSSM states. When transitioning from a fundamental reset to detect (the initial state of the LTSSM) there
is a 5 ms transition time before receiver termination values must be met on all unconfigured lanes of a port.

6. The RX DC common mode impedance that exists when no power is present or fundamental reset is asserted. This helps ensure
that the receiver detect circuit does not falsely assume a receiver is powered on when it is not. This term must be measured at
300 mV above the RX ground.

7. Itis recommended that the recovered TX Ul is calculated using all edges in the 3500 consecutive Ul interval with a fit algorithm
using a minimization merit function. Least squares and median deviation fits have worked well with experimental and simulated
data.

11.5 Receiver Compliance Eye Diagrams

The RX eye diagram in Figure 28 is specified using the passive compliance/test measurement load
(Figure 29) in place of any real PCI Express RX component. In general, the minimum receiver eye diagram
measured with the compliance/test measurement load (Figure 29) 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 28) 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 Uls. 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 UI.

MPC8308 PowerQUICC Il Pro Processor Hardware Specification, Rev. 3

40 Freescale Semiconductor




Enhanced Local Bus

Figure 31 through Figure 33 show the local bus signals. In what follows, T1, T2, T3, and T4 are internal
clock reference phase signals corresponding to LCCR[CLKDIV].

LCLKO
| | |
| | | tLBIVKH
Input Signals: 'L ____________ l ____________ 'L _________
LD[0:15] : : _>:
| | b giviH |
Input Signal: < >
LGTA .
—>

|
Output Signals: < lexrov
<
LBCTL/LOE/ | ;

< tLBKHOV |
| | |

Output Signals: |<
LA[0:25] !

Figure 31. Local Bus Signals, Non-Special Signals Only

LCLKO

T1

T3

! ! t BKHOZ —>:

|
<— lskHoV , ,

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

K
| T
| |
: : L BIVKH <
UPM Mode Input Signal:
LUPWAIT 1
| | |
| | |
. I I I
Input Signals: 1 | |
LD[0:15] ' -------m - - I 4

|
tLBKHOZ —>,

<— tBkHOV

UPM Mode Output Signals: '<
LCS[0:3)/LBS[0:1)/LGPL[0:5] |

Figure 32. Local Bus Signals, GPCM/UPM Signals for LCCR[CLKDIV] =2
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Enhanced Secure Digital Host Controller (eSDHC)

Table 38. eSDHC interface DC Electrical Characteristics (continued)

Characteristic Symbol Condition Min Max Unit
Output low voltage VoL loL =3.2mA — 0.4 \
Input high voltage \m — 21 NVpp + 0.3 \Y
Input low voltage Vi — -0.3 0.8 \Y

13.2 eSDHC AC Timing Specifications (Full Speed Mode)

This section describes the AC electrical specifications for the eSDHC (SD/MMC) interface of the device.
This table provides the eSSDHC AC timing specifications for full speed mode as defined in Figure 35 and
Figure 36.

Table 39. eSDHC AC Timing Specifications for Full Speed Mode

At recommended operating conditions NVpp = 3.3 V = 300 mV.

Parameter Symbol 1 Min Max Unit Notes
SD_CLK clock frequency—full speed mode fsEsck 0 25 MHz —
SD_CLK clock cycle tsEsck 40 — ns —
SD_CLK clock frequency—identification mode fsipck 0 400 kHz —
SD_CLK clock low time tsEsckL 15 — ns 2
SD_CLK clock high time tSESCKH 15 — ns 2
SD_CLK clock rise and fall times tsesckr/ — 5 ns 2
tsFsckF
Input setup times: SD_CMD, SD_DATx to SD_CLK tSESIVKH 3 — ns 2
Input hold times: SD_CMD, SD_DATx to SD_CLK tSESIXKH 2 — ns 2
Output valid: SD_CLK to SD_CMD, SD_DATX valid tsEskHOV — 3 ns 2
Output hold: SD_CLK to SD_CMD, SD_DATXx valid tsEsKHOX -3 — — —
SD card input setup tisu 5 — ns 3
SD card input hold tiH 5 — ns 3
SD card output valid topLy — 14 ns 3
SD card output hold ton 0 — ns 3

Notes:
1 . . g . .
The symbols used for timing specifications herein follow the pattern of t(sist three letters of functional block)(signal)(state) (reference)(state)

for inputs and tirst three letters of functional block)(reference)(state)(signal)(state) fOr outputs. For example, tsgs;xky symbolizes eSDHC
full mode speed device timing (SFS) input () to go invalid (X) with respect to the clock reference (K) going to high (H). Also

tsesknov Symbolizes eSDHC full speed timing (SFS) for the clock reference (K) to go high (H), with respect to the output (O)
going valid (V) or data output valid time. Note that, in general, the clock reference symbol representation is based on five 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).

Measured at capacitive load of 40 pF.

For reference only, according to the SD card specifications.

Average, for reference only.
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14 JTAG
This section describes the DC and AC electrical specifications for the IEEE Std 1149.1™ (JTAG)
interface.

14.1 JTAG DC Electrical Characteristics

This table provides the DC electrical characteristics for the IEEE 1149.1 (JTAG) interface.
Table 41. JTAG Interface DC Electrical Characteristics

Characteristic Symbol Condition Min Max Unit
Input high voltage V4 — 21 NVpp + 0.3 \Y
Input low voltage VL — -0.3 0.8 \Y
Input current I — +5 pA
Output high voltage VoH loy=-8.0 MA 24 —
Output low voltage VoL lo. =8.0 mA — 0.5
Output low voltage VoL loL =3.2mA — 0.4

14.2 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 41 through Figure 44.
Table 42. JTAG AC Timing Specifications (Independent of SYS_CLK_IN) 1

At recommended operating conditions (see Table 2).

Parameter Symbol2 Min Max Unit Note
JTAG external clock frequency of operation fira 0 33.3 MHz —
JTAG external clock cycle time t 710 30 — ns —
JTAG external clock pulse width measured at 1.4 V tITKHKL 15 — ns —
JTAG external clock rise and fall times tyrer & tTGE 0 2 ns —
TRST assert time trrsT 25 — ns 3
Input setup times: ns
Boundary-scan data t5TDVKH 4 — 4
TMS, TDI tITIVKH 4 —
Input hold times: ns
Boundary-scan data t3TDXKH 10 — 4
TMS, TDI tTIXKH 10 —
Valid times: ns
Boundary-scan data t3TkLDY 2 11 5
TDO tyTkLOV 2 11
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This figure shows the SPI timing in slave mode (external clock).

SPICLK (input)

—> INEIXKH

Input Signals:
SPIMOSI
(See Note)

Output Signals: | '
SPIMISO --------------- R I D SR
(See Note) '

Note: The clock edge is selectable on SPI.

Figure 50. SPI AC Timing in Slave Mode (External Clock) Diagram

|
tNEIVKH l<— :
|

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

SPICLK (output)

—> INIIXKH !

_ tNIvKH —> !

Input Signals: ' '
SPIMISO ---+ e S

(See Note) | |

|

|
. <— INIkHOV |
Output Signals: |
SPIMOSI - -------------- R e (I T
(See Note) '

Note: The clock edge is selectable on SPI.

Figure 51. SPI AC Timing in Master Mode (Internal Clock) Diagram

20 Package and Pin Listings

This section details package parameters, pin assignments, and dimensions. The MPC8308 is available in
a moulded array process ball grid array (MAPBGA\). For information on the MAPBGA, see Section 20.1,
“Package Parameters for the MPC8308 MAPBGA,” and Section 20.2, “Mechanical Dimensions of the
MPC8308 MAPBGA.”

20.1 Package Parameters for the MPC8308 MAPBGA

The package parameters are as provided in the following list. The package type is 19 mm x 19 mm, 473
MAPBGA.

Package outline 19 mm x 19 mm
Interconnects 473

Pitch 0.80 mm
Module height (typical) 1.39 mm

Solder Balls 96.5 Sn/ 3.5A¢g
Ball diameter (typical) 0.40 mm
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2. Dimensions and tolerances per ASME Y14.5M-1994.
3. Maximum solder ball diameter measured parallel to datum A.
4. Datum A, the seating plane, is determined by the spherical crowns of the solder balls.

20.3 Pinout Listings

This table provides the pin-out listing for the MPC8308, MAPBGA package.
Table 53. MPC8308 Pinout Listing

. . Pin Power
Signal Package Pin Number Type Supply Note
DDR Memory Controller Interface
MEMC_MDQI[0] V6 I/0 GVppa —
MEMC_MDQJ1] Y4 I/0 GVppa —
MEMC_MDQI2] AB3 I/0 GVppa —
MEMC_MDQI3] AA3 I/0 GVppa —
MEMC_MDQI4] AA2 110 GVppa —
MEMC_MDQI5] AAl I/0 GVppa —
MEMC_MDQI[6] w4 I/0 GVppa —
MEMC_MDQI7] Y2 I/0 GVppa —
MEMC_MDQI8] W3 I/0 GVppa —
MEMC_MDQI9] w1l /0 GVppa —
MEMC_MDQJ10] Y1 I/0 GVppa —
MEMC_MDQJ11] w2 I/0 GVppa —
MEMC_MDQI12] u4 I/0 GVppa —
MEMC_MDQ[13] u3 I/0 GVppa —
MEMC_MDQI14] V4 le} GVppa —
MEMC_MDQJ15] ué l[e} GVppa —
MEMC_MDQI16] T3 I/0 GVppe —
MEMC_MDQI17] T2 I/0 GVppe —
MEMC_MDQ[18] R4 I/0 GVppe —
MEMC_MDQ[19] R3 I/0 GVpps —
MEMC_MDQI20] P4 le} GVppe —
MEMC_MDQJ21] N6 I} GVppg —
MEMC_MDQI22] P2 10 GVppe —
MEMC_MDQI23] P1 l[e} GVppe —
MEMC_MDQI24] N4 I} GVppe —
MEMC_MDQ[25] N3 I/0 GVpps —
MEMC_MDQI26] N2 le} GVppe —
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Table 53. MPC8308 Pinout Listing (continued)

Signal Package Pin Number le/i;e gS;Vpel; Note
LD11 AC21 110 NVppp k 8
LD12 AB20 110 NVppp Kk 8
LD13 V16 110 NVppp Kk 8
LD14 AA19 110 NVppp 8
LD15 AC17 110 NVppp 8

LAO AC20 o) NVppp k —
LA Y16 0 NVppp k —
LA2 u15 0 NVppp Kk —
LA3 V15 0 NVppp Kk —
LA4 AA18 0 NVppp —
LA5 AAL7 o) NVppp —
LAG AC19 0 NVppp k —
LA7 AA16 0 NVppp k —
LA8 AB18 0 NVppp Kk —
LA9 AC18 0 NVppp Kk —
LA10 V14 0 NVppp —
LA11 AB17 o) NVppp —
LA12 AA15 0 NVppp k —
LA13 AC16 0 NVppp k —
LA14 Y14 0 NVppp k —
LA15 AC15 0 NVppp Kk —
LA16 u13 0 NVppp —
LA17 V13 o) NVppp —
LA18 Y13 0 NVppp k —
LA19 AB15 o) NVppp k —
LA20 AA14 0 NVppp k —
LA21 AB14 0 NVppp Kk —
LA22 u12 0 NVppp —
LA23 V12 o) NVppp —
LA24 Y12 o) NVppp k —
LA25 AC14 0 NVppp k —

LCS[0] AA13 0 NVppp 4

LCS[1] AB13 o) NVppp Kk 4

LCS[2] AA12 o) NVppp 4
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Table 53. MPC8308 Pinout Listing (continued)

Package and Pin Listings

. . Pin Power
Signal Package Pin Number Type Supply Note
TSEC1_RXD[1] Cc20 | NVppc —
TSEC1_RXD[0] D20 | NVppc —
TSEC1 RX_ER Cc23 I NVppc —
TSEC1_TX_CLK/ E23 I NVppc —
TSEC1_GTX_CLK125
TSEC1_TXD[3)/ F22 110 NVppc —
CFG_RESET_SOURCE][0]
TSEC1_TXD[2)/ F21 /0 NVppc —
CFG_RESET_SOURCE[1]
TSEC1_TXD[1)/ E21 /0 NVppc —
CFG_RESET_SOURCE[2]
TSEC1_TXD[0)/ D22 110 NVppc —
CFG_RESET_SOURCE[3]
TSEC1 _TX_EN/ F20 (0] NVppc —
LBC PM_REF _10
TSEC1 _TX _ER/ E22 /0 NVppc 7
LB_POR_CFG_BOOT_ECC
Ethernet Mgmt
TSEC1_MDC A20 (@] NVppg —
TSEC1_MDIO C19 /0 NVppe 2
eSDHC/GTM
SD_CLK/GPIO[16] D7 (0] NVppa —
SD_CMD/GPIQ[17] G9 110 NVppa —
SD_CD/GTM1_TIN1/ A7 I NVppa —
GPIO[18]
SD_WP/GTM1_TGATE1/ D8 NVppa —
GPIO[19]
SD_DAT[0}/GTM1_TOUT1/ C8 /0 NVppa —
GPIO[20]
SD_DAT[1)/GTM1_TOUT2/ B8 110 NVppa —
GPIO[21]
SD_DAT[2]/GTM1_TIN2/ A8 /0 NVppa —
GPIO[22]
SD_DAT[3]/GTM1_TGATE2/ B9 110 NVppa —
GPIO[23]
SPI
SPIMOSI/MSRCID4/ AB5 110 NVppp k —
LSRCID4 -
SPIMISO/MDVAL/LDVAL Y6 /0 NVppp k —
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21 Clocking
This figure shows the internal distribution of clocks within the device.
&,
C
oo MPCB8308 F—_— = — — -
> | e300 Core [
| [xm? |
| _le3oo L
| PLL |
L — _lcsbck 4
MCK][0:2]
clk tree DDR > DDR
[x7] | oppd SO Wickjoz)  Memory
System | Clk ddr_cik | 2VId€r > Device
PLL | Gen lbo_olk | /2
ref  fb > DT _LnJ
24-66 MHz | LBC Local
SYS_CLK_IN Clook [———> Bus
Divider 'V'e“.“ory
Device
SD_CLK eSHDC PCI Express
Protocol
Converter
Y eTSEC1
PCVTR Mux
SD_REF_CLK I—— TSEC1 RX CLK
SD_REF_CLK B |, — =
- PLL SerDes PHY
125/100 MHz TSEC1_TX_CLK/
TSEC1_GTX_CLK125

1 Multiplication factor M =1, 1.5, 2, 2.5, and 3. Value is decided by RCWLR[COREPLL].
2 Multiplication factor L = 2, 3, 4, 5 and 6. Value is decided by RCWLR[SPMF].

Figure 53. MPC8308 Clock Subsystem

The following external clock sources are utilized on the MPC8308:
o System clock (SYS_CLK_IN)
» Ethernet Clock (TSEC1 RX CLK/TSEC1 TX CLK/TSEC1_GTX_CLK125 for eTSEC)
* SerDes PHY clock
» eSHDC clock (SD_CLK)
For more information, see the SerDes chapter in the MPC8308 PowerQUICC Il Pro Processor
Reference Manual.

All clock inputs can be supplied using an external canned oscillator, a clock generation chip, or some other
source that provides a standard CMOS square wave input.
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23 System Design Information

This section provides electrical and thermal design recommendations for successful application of the
device

23.1 System Clocking

The device includes two PLLs.

1. The platform PLL generates the platform clock from the externally supplied SYS_CLK_IN input.
The frequency ratio between the platform and SYS_CLK_IN is selected using the platform PLL
ratio configuration bits as described in Section 21.2, “System PLL Configuration.”

2. The e300 core PLL generates the core clock as a slave to the platform clock. The frequency ratio
between the e300 core clock and the platform clock is selected using the e300 PLL ratio
configuration bits as described in Section 21.3, “Core PLL Configuration.”

23.2 PLL Power Supply Filtering

Each of the PLLs listed above is provided with power through independent power supply pins (AVpp, for
core PLL and AVpp, for the platform PLL). The AVpp level should always be equivalent to Vpp, and
preferably these voltages are derived directly from Vpp through a low pass filter scheme such as the
following.

There are a number of ways to reliably provide power to the PLLs, but the recommended solution is to
provide independent filter circuits as illustrated in Figure 54, one to each of the two AVpp pins. By
providing independent filters to each PLL the opportunity to cause noise injection from one PLL to the
other is reduced.

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.

This figure shows the PLL power supply filter circuits.

10Q
Vbp © VWA l i O AVpp; and AVpp;
2.2 WF 2.2 uF

—— Low ESL Surface Mount Capacitors

Figure 54. PLL Power Supply Filter Circuit
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25 Document Revision History

This table summarizes a revision history for this document.

Table 63. Document Revision History

Nfrﬁ\tl).er Date Substantive Change(s)
3 10/2011 | « In Section 2.1.4, “Power Sequencing,” changed description.
¢ In Table 53, updated GPIOs pins as I/O.
« In Table 54, removed PCI Express = csb_clk/2 and csb_clk/3 options.
* In Table 61, added note 4.
2 02/2011 | « Added NVpp;to Note-7 in Table 1.
* In Table 2,
Added Note-2
Added NVpp;to Note-3
Added “Extended Temperature range from -40 to 105 °C, in the last row of the table
Changed “characteristic name Junction temperature” to “Operating temperature range”
* In Table 4, Note-3, changed ambient temperature to junction temperature, T; = 105° C
* In Table 18,
topkHes changed from 3.15ns to 2.5ns
toDKHMP and toDKHME values updated
« In Figure 6, corrected tppkpmp & tppkpmve Waveform
* In Table 53,
Y23 Package Pin Number changed from NC to Vpp signal group
TSEC2_CRS is muxed with GPIO[0], shown as TSEC2_CRS/ GPIO[0]
< In Table 58, note-1, core_clk maximum operating frequency 333 MHz replaced with 400 MHz
1 06/2010 | < In Table 4, Tp = 105 replaced with T; = 105
* InTable 8, fgys cLk v (Max) = 66 replaced with 66.67 and tgys ¢k |y (Min) = 15.15 replaced with 15
« In Table 53, TSEC1_TMR_RX_ESFD replaced with TSEC2_TMR_RX_ESFD
TSEC1_TMR_TX_ESFD replaced with TSEC2_TMR_TX_ESFD
TSECO_TMR_RX_ESFD replaced with TSEC1_TMR_RX_ESFD
TSECO_TMR_TX_ESFD replaced with TSEC1_TMR_TX_ESFD
* In Table 56, rows from 1000 to 1111 removed
¢ In Table 57, SPMF 5:1 Option 167 MHz added.
0 05/2010 | Initial release
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