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MPC8308 PowerQUICC Il Pro
Processor Hardware Specification

This document provides an overview of the MPC8308
features and its hardware specifications, including a block
diagram showing the major functional components. The
MPCB8308 is a cost-effective, low-power, highly integrated
host processor. The MPC8308 extends the PowerQUICC
family, adding higher CPU performance, additional
functionality, and faster interfaces while addressing the
requirements related to time-to-market, price, power
consumption, and package size.

1 Overview

Figure 1 shows the major functional units within the
MPC8308. The e300 core in the MPC8308, with its 16
Kbytes of instruction and 16 Kbytes of data cache,
implements the Power Architecture user instruction set
architecture and provides hardware and software debugging
support. In addition, the MPC8308 offers a PCl Express
controller, two three-speed 10, 100, 1000 Mbps Ethernet
controllers (eTSEC), aDDR2 SDRAM memory controller, a
SerDes block, an enhanced local bus controller (eLBC), an
integrated programmable interrupt controller (IPIC), a
general purpose DMA controller, two 12C controllers, dual
UART (DUART), GPIOs, USB, general purposetimers, and
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Electrical Characteristics

an SPI controller. The high level of integration in the MPC8308 helps ssmplify board design and offers

significant bandwidth and performance.

Figure 1 shows ablock diagram of the device.
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Figure 1. MPC8308 Block Diagram

Electrical Characteristics

This section provides the AC and DC electrical specifications and thermal characteristics for the
MPCB8308. The deviceis currently targeted to these specifications. Some of these specifications are
independent of the /O céll, but areincluded for amore completereference. These are not purely 1/0 buffer
design specifications.

2.1

This section covers the ratings, conditions, and other characteristics.

2.1.1

Overall DC Electrical Characteristics

Absolute Maximum Ratings

Table 1 provides the absolute maximum ratings.

Table 1. Absolute Maximum Ratings1

Characteristic Symbol Max Value Unit | Notes
Core supply voltage Vb -0.31t0 1.26 —
PLL supply voltage AVpp1, AVpp2 -0.31t0 1.26 \ —
DDR2 DRAM 1/O voltage GVpp -0.3t0 1.9 \ —
Local bus, DUART, system control and power management, NVpp -0.3t0 3.6 Vv 7
eSDHC, I°C, USB, Interrupt, Ethernet management, SPI,
Miscellaneous and JTAG I/O voltage

MPC8308 PowerQUICC Il Pro Processor Hardware Specification, Rev. 2
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Electrical Characteristics

Table 1. Absolute Maximum Ratings' (continued)

Characteristic Symbol Max Value Unit | Notes
SERDES PHY XCOREVp, -0.3t0 1.26 Vv —
XPADVpp,
SDAVpp
eTSEC I/O VOltage LVDD1, LVDD2 —-0.3t0 2.75 or \Y 6,8
-0.3t0 3.6
Input voltage DDR2 DRAM signals MV —-0.3to (GVpp + 0.3) \ 2,5
DDR2 DRAM reference MVRer —-0.3to (GVpp + 0.3) \ 2,5
eTSEC LVIN —0.3to (LVpp + 0.3) Vv 4,58
Local bus, DUART, system control and power OV|n —0.3to (NVpp + 0.3) \" 3,57
management, eSDHC, 12C, Interrupt,
Ethernet management, SPI, Miscellaneous
and JTAG I/O voltage
Storage temperature range TsTg -551to 150 °C —
Notes:

1. Functional and tested operating conditions are given in Table 2. Absolute maximum ratings are stress ratings only, and
functional operation at the maximums is not guaranteed. Stresses beyond those listed may affect device reliability or cause
permanent damage to the device.

2. Caution: MV,y must not exceed GVpp by more than 0.3 V. This limit may be exceeded for a maximum of 20 ms during
power-on reset and power-down sequences.

3. Caution: OV)\ must not exceed NVpp by more than 0.3 V. This limit may be exceeded for a maximum of 20 ms during
power-on reset and power-down sequences.

4. Caution: LV, must not exceed LVpp by more than 0.3 V. This limit may be exceeded for a maximum of 20 ms during power-on

reset and power-down sequences.

. (M, L, O)V|y and MV geg may overshoot/undershoot to a voltage and for a maximum duration as shown in Figure 2

. The max value of supply voltage should be selected based on the RGMII mode. The lower range applies to RGMII mode.

. NVDD here refers to NVDDA’ NVDDB’NVDDG’ NVDDH’ NVDDJ’ NVDDP_K from the ball map.

. LVpp1 here refers to NVppc and LVpp, refers to NVppg from the ball map

o0 ~N o ;g

2.1.2 Power Supply Voltage Specification

Table 2 provides the recommended operating conditionsfor the device. Notethat thevaluesin Table 2 are
the recommended and tested operating conditions. Proper device operation outside of these conditionsis
not guaranteed.

Table 2. Recommended Operating Conditions

Characteristic Symbol Recommended Value' Unit
SerDes internal digital power XCOREVpp 1.0V £50mV \
SerDes internal digital power XCOREVgg 0.0 \
SerDes /O digital power XPADVpp 1.0V 50 mV \
SerDes analog power for PLL SDAVpp 1.0V 50 mV \
SerDes analog power for PLL SDAVgg 0 \'
SerDes I/O digital power XPADVgg 0 \'

MPC8308 PowerQUICC Il Pro Processor Hardware Specification, Rev. 2
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Electrical Characteristics

Table 2. Recommended Operating Conditions (continued)

Extended = -40 to 105

Characteristic Symbol Recommended Value' Unit
Core supply voltage Vpp 1.0V +50mV \Y
Analog supply for e300 core APLL? AVpp+ 1.0V 50 mV %
Analog supply for system APLL? AVppo 1.0V +£50mV \"
DDR2 DRAM 1/O voltage GVpp 1.8V +100 mV Vv
Differential reference voltage for DDR controller MVRer GVDD/2 (0.49 x GVpp to \Y
0.51 x GVDD)

Standard I/O voltage (Local bus, DUART, system control and power NVpp 3.3V +£300mV \Y
management, eSDHC, USB, 1c, Interrupt, Ethernet management,

SPI, Miscellaneous and JTAG I/O voltage)3

eTSEC 10 supply*® LVop1» LVpp2 25V £ 125 mV Vv

3.3V + 300 mV

Analog and digital ground Vss 0.0 \
Operating temperature range6 TA/Ty Standard = 0 to 105 °C

Notes:

direction.

at the AVpp pin, which may be reduced from Vpp by the filter.

o 0 A~ W

NVpp here refers to NVppa, NVppg,NVppa, NVppy, NVppyand NVppp ¢ from the ball map.
The max value of supply voltage should be selected based on the RGMII mode. The lower range applies to RGMII mode.
LVpp4 here refers to NVppe and LVpp, refers to NVppe from the ball map.
Minimum temperature is specified with T,; Maximum temperature is specified with T

MPC8308 PowerQUICC Il Pro Processor Hardware Specification, Rev. 2

GVpp, NVpp, AVpp, and Vpp must track each other and must vary in the same direction—either in the positive or negative

This voltage is the input to the filter discussed in Section 23.2, “PLL Power Supply Filtering,” and not necessarily the voltage
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Electrical Characteristics

Figure 2 shows the undershoot and overshoot voltages at the interfaces of the device.

G/LNVpp +20% — — — . _ __ o
G/L/NVDD +5% - —

V4 G/LINVpp - - -2 -

VSS .- I &
VSS-03V - — — — — — — — — — — — — —
Vi |1
vss—o7v L _ _ _ - -
| |- Not to Exceed110°/o
Note: I Of tinterface

1. Note that tjeriace refers to the clock period associated with the bus clock interface.

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

21.3 Output Driver Characteristics

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

Driver Type Output Impedance () 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 =33V
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.

214 Power Sequencing

The device does not require the core supply voltage (V pp) and 10 supply voltages (GVpp, LVpp, and
NV pp) to be applied in any particular order. Note that during power ramp-up, before the power supplies
are stable and if the 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. In order to avoid
actively driving the 1/0O pinsand to eliminate excessive current draw, apply the core voltage (Vpp) before
thel/O voltage (GV pp, LV pp, ahd NV pp) and assert PORESET before the power suppliesfully ramp up.
In the case where the core voltage is applied first, the core voltage supply must rise to 90% of its nominal
value before the I/O supplies reach 0.7 V; see Figure 3.

MPC8308 PowerQUICC Il Pro Processor Hardware Specification, Rev. 2
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Power Characteristics

The 1/0 power supply ramp-up slew rate should be slower than 4V/100 us, this requirement is for ESD
circuit

Note that there is no specific power down sequence requirement for the device. 1/0 voltage supplies
(GVpp, LVpp, and NV pp) do not have any ordering requirements with respect to one another.

A

Vv 1/0 Voltage (GVDD’ I—VDD’ and NVDD)

90% 0.7V

[
|
PORESET ! %
I
|

>= 32 x tsys_CLK_IN

A
A

Figure 3. Power-Up Sequencing Example

3 Power Characteristics

Theestimated typical power dissipation, not including I/O supply power for thedeviceisshownin Table 4.
Table 5 shows the estimated typical 1/0 power dissipation.

Table 4. MPC8308 Power Dissipation1

Core Frequency (MHz) |CSB Frequency (MHz) | Typical? Maximum 3 | Unit

266 133 530 900 mwW
333 133 565 950 mwW
400 133 600 1000 mwW

Note:

! The values do not include I/0 supply power but do include core (Vpp) and PLL (AVppy,
AVDDZ’ XCOREVDD, XPADVDD, and SDAVDD)

2 Typical power is based on best process, a voltage of Vpp = 1.0 V and ambient temperature
of Ty = 25° C and an artificial smoker test.

3 Maximum power is estimated based on best process, a voltage of Vpp = 1.05 V, a junction
temperature of Ty =105°C

MPC8308 PowerQUICC Il Pro Processor Hardware Specification, Rev. 2
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Table 5 describes atypical scenario where blocks with the stated percentage of utilization and impedances

consume the amount of power described.

4

Table 5. MPC8308 Typical I/0O Power Dissipation

Clock Input Timing

GVpp NVpp LVpp/ LVpp .
Interface Parameter (1.8 V) (33 V) 3.3 V) 2.5 V) Unit | Comments
DDR2 250 MHz 0.302 — — — w —
Rs=22Q 32 bits+ECC
Ri=75Q 266 MHz 0.309
32 bits+ECC
Local bus I/0O load = 20 pF 62.5 MHz — 0.038 — — w —
66 MHZ 0.040
TSEC I/O load = 20 pF Mil, — — 0.008 — W | 2 controllers
25 MHz
RGMII, — — 0.078 0.044 w
125 MHz
eSDHC IO Load = 40 pF 50 MHz — — 0.008 — w —
USB 10 Load = 20 pF 60 MHz — — 0.012 w —
Other 110 — — 0.017 — — w —
Clock Input Timing

This section provides the clock input DC and AC electrical characteristics for the device.

4.

1 DC Electrical Characteristics

Table 6 provides the system clock input (SYS_CLK_IN) DC electrical specificationsfor the device.
Table 6. SYS_CLK_IN DC Electrical Characteristics

Parameter Condition Symbol Min Max Unit
Input high voltage — Viy 2.4 NVpp + 0.3 \
Input low voltage — ViL -0.3 0.4 \
SYS_CLK_IN input current 0V <V|ysNVpp IIN — +10 A

Table 7 provides the RTC clock input (RTC_PIT_CLOCK) DC electrical specifications for the device.

Table 7. RTC_PIT_CLOCK DC Electrical Characteristics

Parameter Condition Symbol Min Max Unit
Input high voltage — ViH 3.3V -400 mV \"
Input low voltage — Vi 0 0.4 \

MPC8308 PowerQUICC Il Pro Processor Hardware Specification, Rev. 2

Freescale Semiconductor




RESET Initialization

4.2 AC Electrical Characteristics

The primary clock source for the deviceis SYS _CLK_IN. Table 8 provides the system clock input
(SYS_CLK_IN) AC timing specifications for the device.

Table 8. SYS_CLK_IN AC Timing Specifications

Parameter/ Symbol Min Typ Max Unit Notes
SYS_CLK_IN frequency fsys_cLK N 24 — 66.67 MHz 1,6
SYS_CLK_IN period tsys_cLK_IN 15 — 41.67 ns —
SYS_CLK_IN rise and fall time tkns kL 0.6 1.2 ns 2
SYS_CLK_IN duty cycle tKHK/tSYS_CLK_|N 40 — 60 % 3
SYS_CLK_IN jitter — — — +150 ps 4,5
Notes:
1. Caution: The system and core must not exceed their respective maximum or minimum operating frequencies.
2. Rise and fall times for SYS_CLK_IN are measured at 0.4 and 2.7 V.
3. Timing is guaranteed by design and characterization.
4. This represents the total input jitte—short term and long term—and is guaranteed by design.
5. The SYS_CLK_IN 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.
6. Spread spectrum is allowed up to 1% down-spread @ 33 kHz (max rate).

Table 9. RTC_PIT_CLOCK AC Timing Specifications

Parameter/ Symbol Min Typ Max Unit Notes
RTC_PIT_CLOCK frequency fRTC_PIT_CLOCK 1 32768 — Hz —
RTC_PIT_CLOCK rise and fall time trTcHs tRTOL 1.5 — 3 us —
RTC_PIT_CLOCK duty cycle tRTCHK/RTC_PIT_CLO 45 — 55 % —

CK

5 RESET Initialization
This section describes the DC and AC electrical specifications for the reset initialization timing and
electrical requirements of the device.

5.1 RESET DC Electrical Characteristics

Table 10 provides the DC electrical characteristics for the RESET pins.
Table 10. RESET Pins DC Electrical Characteristics

Characteristic Symbol Condition Min Max Unit
Input high voltage Viy — 2.0 NVpp + 0.3 \
Input low voltage Vi — -0.3 0.8 \
Input current N 0V<Vyn £ NVpp +5 A
Output high voltage VoH loy=-8.0 mA 2.4 — \

MPC8308 PowerQUICC Il Pro Processor Hardware Specification, Rev. 2
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RESET Initialization

Table 10. RESET Pins DC Electrical Characteristics (continued)

Characteristic Symbol Condition Min Max Unit
Output low voltage VoL loL =8.0 mA — 0.5 \
Output low voltage VoL loL=3.2mA — 0.4 \%

5.2 RESET AC Electrical Characteristics

Table 11 provides the reset initialization AC timing specifications.
Table 11. RESET Initialization Timing Specifications

Parameter/Condition Min Max Unit Notes
Required assertion time of HRESET (input) to activate reset flow 32 — tsys_CLK_IN 1
Required assertion time of PORESET with stable power and clock applied to 32 — | tsys_CLKIN —
SYS_CLK_IN
HRESET assertion (output) 512 — tsys GLK_IN 1
Input setup time for POR configuration signals (CFG_RESET_SOURCE[0:3]) with 4 — tsys_CLK_IN —
respect to negation of PORESET
Input hold time for POR configuration signals with respect to negation of HRESET 0 — ns —
Time for the device to turn off POR configuration signal drivers with respect to the — 4 ns 2

assertion of HRESET

Time for the device to turn on POR configuration signal drivers with respect to the 1 — ns 1,2
negation of HRESET

Notes:
1. tgys_cLk_in is the clock period of the input clock applied to SYS_CLK_IN.
2. POR configuration signals consists of CFG_RESET_SOURCEJ[0:3].
Table 12 provides the PLL lock times.
Table 12. PLL Lock Times

Parameter/Condition Min Max Unit Notes
System PLL lock time — 100 us —
e300 core PLL lock time — 100 us —

MPC8308 PowerQUICC Il Pro Processor Hardware Specification, Rev. 2
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DDR2 SDRAM

6 DDR2 SDRAM

This section describesthe DC and AC electrical specificationsfor the DDR2 SDRAM interface. Note that
DDR2 SDRAM is GV pp(typ) = 1.8 V.
6.1 DDR2 SDRAM DC Electrical Characteristics

Table 13 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 Notes
1/0O supply voltage GVpp 1.7 1.9 \ 1
I/0 reference voltage MVRer 0.49 x GVpp 0.51 x GVpp \ 2
I/0 termination voltage Vit MVggg — 0.04 MVggg + 0.04 \ 3
Input high voltage Viy MVggg + 0.125 GVpp + 0.3 \ —
Input low voltage Vi -0.3 MVgeg—0.125 \ —
Output leakage current loz -9.9 9.9 uA 4
Output high current (Vgyt = 1.420 V) loy -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. MVRgr 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 MVggr may not exceed +2% of the DC value.

3. V7 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 MVggg This rail should track variations in the DC level of MVgee

4. Output leakage is measured with all outputs disabled, 0 V < Vgt < GVpp.

Table 14 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 Cio 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, Tp = 25°C, Vo1 = GVpp/2, VouT (peak-to-peak) = 0.2 V.

MPC8308 PowerQUICC Il Pro Processor Hardware Specification, Rev. 2
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Table 15 provides the current draw characteristics for MV ger.

Table 15. Current Draw Characteristics for MVggp

DDR2 SDRAM

Parameter / Condition

Symbol

Min

Max

Unit

Note

Current draw for MVggg

IMvVREF

500

HA

Note:

1. The voltage regulator for MVggr must be able to supply up to 500 pA current.

6.2

DDR2 SDRAM AC Electrical Characteristics

This section provides the AC electrical characteristics for the DDR2 SDRAM interface.

6.2.1

DDR2 SDRAM Input AC Timing Specifications

Table 16 provides input AC timing specifications for the DDR2 SDRAM when GV pp(typ)=1.8 V.

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

Parameter Symbol Min Max Unit Notes
AC input low voltage Vi — MVggg — 0.45 \ —
AC input high voltage Viy MVgeg + 0.45 — \ —
Table 17 provides input AC timing specifications for the DDR2 SDRAM interface.
Table 17. DDR2 SDRAM Input AC Timing Specifications
At recommended operating conditions. with GVpp of 1.8+ 100 mV
Parameter Symbol Min Max Unit Notes
Controller skew for MDQS—MDQ/MECC tciskew -875 875 ps 1,2,3
266 MHz

Notes:

1. tciskew represents the total amount of skew consumed by the controller between MDQS[n] and any corresponding bit that is

captured with MDQS[n]. This should be subtracted from the total timing budget.

2. The amount of skew that can be tolerated from MDQS to a corresponding MDQ or MECC signal is called tpgkew- This can
be determined by the following equation: tpgkew = +/—(T/4 — abs(tciskew)) Where T is the clock period and abs(tciskew) is

the absolute value of tc|gkew-

3. Memory controller ODT value of 150 Q is recommended

MPC8308 PowerQUICC Il Pro Processor Hardware Specification, Rev. 2
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DDR2 SDRAM

Figure 4 illustrates the DDR2 input timing diagram showing the tp, sk gy timing parameter.

MCKIn] \/ VA VA VA VA V/
MCKIn] /N /N /N /N /N /N
< Mok ——> | | | | |
| I | | | | | |
| | | | | | | |
| | | | | | | |
| | | | | |
| | | | | |
MDQSE £ X N
| | | | | |
| | | | | |
| | | | | |
| | | | | |
| | | | | |
MDQXY | | oY D1 XX ! | |
MECCIx] | | | [ | [
I I —>| |<— tpiskew I I I
|
| DISKEW —>| |<— | : : : :
| | | | | | |
| | | | | | |
Figure 4. Timing Diagram for tp;gkew
6.2.2 DDR2 SDRAM Output AC Timing Specifications
Table 18. DDR2 SDRAM Output AC Timing Specifications
Parameter Symbol 1 Min Max Unit Notes
MCK]n] cycle time, MCK[n)/MCK]|n] crossing tvck 7.5 10 ns 2
ADDR/CMD output setup with respect to MCK tDDKHAS — ns 3
266 MHz 2.9
ADDR/CMD output hold with respect to MCK tDDKHAX — ns 3
266 MHz 2.33
MCSIn] output setup with respect to MCK tbDKHCS — ns 3
266 MHz 25
MCSI[n] output hold with respect to MCK tDDKHCX — ns 3
266 MHz 3.15
MCK to MDQS Skew tDDKHMH -0.6 0.6 ns 4

MPC8308 PowerQUICC Il Pro Processor Hardware Specification, Rev. 2
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DDR2 SDRAM

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

Parameter Symbol 1 Min Max Unit Notes
MDQ//MDM/MECC output setup with respect to tpDKHDS, — ps 5
MDQS tbDKLDS

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 tMCK — 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 st two letters of functional block)(signal)(state) (reference)(state) for
inputs and tirst 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,
tbpkHas 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.

2. 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.

4. Note that typymn follows the symbol conventions described in note 1. For example, tppgkyvn describes the DDR timing (DD)
from the rising edge of the MCK]n] clock (KH) until the MDQS signal is valid (MH). tppknmn €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 bits, see the
MPC8308 PowerQUICC Il Pro Processor Reference Manual.

5. 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.

6. All outputs are referenced to the rising edge of MCKI[n] at the pins of the microprocessor. Note that tppkypp follows the
symbol conventions described in note 1.

w

MPC8308 PowerQUICC Il Pro Processor Hardware Specification, Rev. 2
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DDR2 SDRAM

Figure 5 shows the DDR2 SDRAM output timing for the MCK to MDQS skew measurement

(tDDKHMH).

MCK][n] —\ \I/

MCK|n]

MDQS

MDQS

Figure 5. Timing Diagram for tppkHmH

Figure 6 shows the DDR2 SDRAM output timing diagram.

MCK|n]
MCK[n]

ADDR/CMD

MDQS|n]

MDQ[x)/
MECCIx]

\ \/ \/ \/ \/ \/ \/
/N /N /N /N /\ /\
o
| | | | | | | |
| | | | | | | |
—> < 'bokHASIDDKHCS : : : : :
—> < IppkHAX tDDKHCX ! ! ! !
| | | | | |
Write AO NOOP I I I I I
| | | | | |
| | | | | | | |
I tDDKHMP'_> I I I I I I
| i I | | | | |
| | I tODKHMH' | | | |
| | | | | | | |
| | > < | | | | |
| | | | | | | |
I I \ ] I I I I I

| | | | | | |
| | —>|| < tppkHDS | | | ¢
| | | | | | |
. . . —>, "* tbpkLDS . . .

DO D1
—>‘ <— tDDKLDX
tDDKHDX —>|  [<—

Figure 6. DDR2 SDRAM Output Timing Diagram

MPC8308 PowerQUICC Il Pro Processor Hardware Specification, Rev. 2
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DUART

Figure 7 provides the AC test |oad for the DDR2 bus.

Output 4€> Zy=50Q (} VV\A GVpp/2

R =50Q

Figure 7. DDR2 AC Test Load

7 DUART

This section describes the DC and AC electrical specifications for the DUART interface.

7.1 DUART DC Electrical Characteristics

Table 19 provides the DC electrical characteristics for the DUART interface.
Table 19. DUART DC Electrical Characteristics

Parameter Symbol Min Max Unit
High-level input voltage Viy 2.1 NVpp + 0.3 \
Low-level input voltage NVDD Vi -0.3 0.8 \
High-level output voltage, lgy = —100 pA Vou NVpp—-0.2 — \
Low-level output voltage, Io. = 100 uA VoL — 0.2 \
Input current (0 V <V, < NVpp) IiN — +5 uA

7.2 DUART AC Electrical Specifications

Table 20 provides the AC timing parameters for the DUART interface.
Table 20. DUART AC Timing Specifications

Parameter Value Unit Notes
Minimum baud rate 256 baud —
Maximum baud rate > 1,000,000 baud 1
Oversample rate 16 — 2

Notes:

1. Actual attainable baud rate is limited by the latency of interrupt processing.

2. The middle of a start bit is detected as the 81" sampled 0 after the 1-to-0 transition of the start bit.
Subsequent bit values are sampled each 16t sample.

8 Ethernet: Three-Speed Ethernet, Mll Management

This section provides the AC and DC electrical characteristics for three-speed, 10/100/1000, and M|
management. MPC8308 supports dual Ethernet controllers.
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8.1 Enhanced Three-Speed Ethernet Controller (eTSEC)
(10/100/1000 Mbps)—MII/RGMII Electrical Characteristics

Theelectrical characteristics specified here apply to all the mediaindependent interface (M11) and reduced
gigabit mediaindependent interface (RGMII), signals except management data i nput/output (MDIO) and
management data clock (MDC). The RGMI|I interfaceis defined for 2.5 V, while the M1 interface can be
operated at 3.3 V. The RGMII interface follows the Hewlett-Packard reduced pin-count interface for
Gigabit Ethernet Physical Layer Device Specification Version 1.2a(9/22/2000). The electrical
characteristics for MDIO and MDC are specified in Section 8.3, “Ethernet Management Interface
Electrical Characteristics.”

8.1.1 eTSEC DC Electrical Characteristics

All M1l and RGMII drivers and receivers comply with the DC parametric attributes specified in Table 21
and Table 22. The RGMII signals are based on a2.5-V CMOS interface voltage as defined by JEDEC
EIA/JESDS-5.

Table 21. MIl DC Electrical Characteristics

Parameter Symbol Conditions Min Max Unit
Supply voltage 3.3 V LVpp — 3.0 3.6 \%
Output high voltage Vou lop = —4.0 mA LVpp = Min 2.40 Wpp+03 | V
Output low voltage VoL lop =4.0mA LVpp= Min VSS 0.50
Input high voltage Vi — — 21 LVpp+ 0.3
Input low voltage Vi — — -0.3 0.90
Input high current Iy Vin "= LWVpp — 40 uA
Input low current I Viy'=VSs —600 — pA
Note:

1. The symbol V|, in this case, represents the LV y symbol referenced in Table 1 and Table 2.
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Table 22. RGMII DC Electrical Characteristics

Parameters Symbol Conditions Min Max Unit
Supply voltage 2.5 V LVpp — 2.37 2.63 \%
Output high voltage VoH loy =—-1.0mA LVpp = Min 2.00 LVpp+ 0.3 \
Output low voltage VoL lor=1.0mA LVpp= Min VSS-0.3 0.40
Input high voltage Viy — LVpp = Min 1.7 LVpp + 0.3
Input low voltage Vi — LVpp = Min -0.3 0.70 \
Input high current Iy Vin' = LVpp — 15 uA
Input low current I Vin'=Vss -15 — uA
Note:
1. Note that the symbol V|, in this case, represents the LV|y symbol referenced in Table 1 and Table 2.
8.2 MIll and RGMII AC Timing Specifications
The AC timing specifications for M1l and RGMI1 are presented in this section.
8.2.1 MIl AC Timing Specifications
This section describes the M1 transmit and receive AC timing specifications.
8.2.1.1 MIl Transmit AC Timing Specifications
Table 23 provides the MII transmit AC timing specifications.
Table 23. MIl Transmit AC Timing Specifications
At recommended operating conditions with LVppa/LVppg /NVpp of 3.3 V + 0.3V.
Parameter/Condition Symbol ' Min Typ Max Unit
TX_CLK clock period 10 Mbps tTX — 400 — ns
TX_CLK clock period 100 Mbps tvTX — 40 — ns
TX_CLK dUty CyCle tMTXH/tMTX 35 — 65 %
TX_CLK to MIl data TXD[3:0], TX_ER, TX_EN delay tMTKHDX 1 5 15 ns
TX_CLK data clock rise V, (min) to V|y(max) tMTXR 1.0 — 4.0 ns
TX_CLK data clock fall Vy(max) to V, (min) tMTXF 1.0 — 4.0 ns

Note:

1. The symbols used for timing specifications follow the pattern of t st two letters of functional block)(signal)(state) (reference)(state) for
inputs and t(firs'[ two letters of functional block)(reference)(state)(signal)(state) for outputs. For example, tyriHpx symbolizes MII transmit
timing (MT) for the time tyyTx 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 tyrx 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).
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Figure 8 shows the M1l transmit AC timing diagram.

l<

< tmrx > tMTXR —>
TX_CLK
tMTXH tmTxF —
TXDI[3:0]
TX_EN ><
TX_ER
—>| tMTKHDX

Figure 8. MIl Transmit AC Timing Diagram

8.2.1.2 MIl Receive AC Timing Specifications

Table 24 provides the M1 receive AC timing specifications.

Table 24. MIl Receive AC Timing Specifications
At recommended operating conditions with LVpp /NVpp of 3.3 V + 0.3V.

Parameter/Condition Symbol 1 Min Typ Max Unit
RX_CLK clock period 10 Mbps tMRX — 400 — ns
RX_CLK clock period 100 Mbps tMRX — 40 — ns
RX_CLK duty cycle tvrxH/tMAX 35 — 65 %
RXD[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|(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 t(rst two letters of functional block)(signal)(state) (reference)(state)
for inputs and tfirst two letters of functional block)(reference)(state)(signal)(state) for outputs. For example, tyrpvkH symbolizes Mil
receive timing (MR) with respect to the time data input signals (D) reach the valid state (V) relative to the ty;gx clock reference
(K) going to the high (H) state or setup time. Also, tyyrpxkL Symbolizes Ml receive timing (GR) with respect to the time data
input signals (D) went invalid (X) relative to the tygx 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 tygx represents the MIl (M) receive (RX) clock. For rise and fall times, the latter convention is
used with the appropriate letter: R (rise) or F (fall).
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Figure 9 shows the M11 receive AC timing diagram.

l<

< tmRx > tMRXR
RX_CLK
tMRXH tMRXF
RXDI[3:0]
RX_DV Valid Data
RX_ER
tMRDVKH —> <—
—> tMRDXKH

Figure 9. Mil Receive AC Timing Diagram RMII AC Timing Specifications

Figure 10 provides the AC test load.

Output 4€> Zy=50Q ( NVpp,2
R, =50 Q or
| 1 LVpp/2
Figure 10. AC Test Load
8.2.2 RGMII AC Timing Specifications
Table 25 presents the RGMII AC timing specifications.
Table 25. RGMII AC Timing Specifications
At recommended operating conditions with LVpp of 2.5 V + 5%.
Parameter/Condition Symbol 1 Min Typ Max Unit

Data to clock output skew (at transmitter) tSKRGT -0.6 — 0.6 ns
Data to clock input skew (at receiver) 2 tskrGT 1.0 — 2.6 ns
Clock cycle duration 3 traT 7.2 8.0 8.8 ns
Duty cycle for 1000Base-T % 5 traTh/tRaT 45 50 55 %
Duty cycle for 10BASE-T and 100BASE-TX 35 traTHtRGT 40 50 60 %
Rise time (20%—80%) traTR — — 0.75 ns
Fall time (200/0—800/0) tRGTF — — 0.75 ns
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Table 25. RGMII AC Timing Specifications (continued)
At recommended operating conditions with LVpp of 2.5 V + 5%.

GTX_CLK125 reference clock period tg1o 6 — 8.0 — ns
GTX_CLK125 reference clock duty cycle ta1os/tgios 47 — 53 %
Notes:

1. Note that, in general, the clock reference symbol representation for this section is based on the symbols RGT to represent
RGMII timing. For example, the subscript of tggT represents the RGMII receive (RX) clock. Note also that the notation for rise
(R) and fall (F) times follows the clock symbol that is being represented. For symbols representing skews, the subscript is
skew (SK) followed by the clock that is being skewed (RGT).

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

3. For 10 and 100 Mbps, tggt scales to 400 ns + 40 ns and 40 ns + 4 ns, respectively.

4. Duty cycle may be stretched/shrunk during speed changes or while transitioning to a received packet's clock domains as long
as the minimum duty cycle is not violated and stretching occurs for no more than three tggt of the lowest speed transitioned
between.

5. Duty cycle reference is 0.5*LVpp
6. This symbol is used to represent the external GTX_CLK125 and does not follow the original symbol naming convention.

Figure 11 shows the RGMII AC timing and multiplexing diagrams.

<——1Rat
tRGTH —
GTX_CLK Y
(At Transmitter)
tskraT —>| [<—
i XoosaBERA X B K X
e (TGN X KX
t
o —> SKRGT
(At PHY)
RXDL7-4l3.0] Xexoio)EXpp X X
tskraT —>
&GN EE DY
t
o ok —> SKRGT
(At PHY)

Figure 11. RGMII AC Timing and Multiplexing Diagrams

8.3 Ethernet Management Interface Electrical Characteristics

The electrical characteristics specified here apply to M1l management interface signals MDIO
(management datainput/output) and MDC (management dataclock). Theelectrical characteristicsfor Ml
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and RGMI1 are specified in Section 8.1, “Enhanced Three-Speed Ethernet Controller (eTSEC)
(10/100/1000 Mbps)—MI1/RGMII Electrical Characteristics.”

8.3.1

MIl Management DC Electrical Characteristics

The MDC and MDIO are defined to operate at a supply voltage of 3.3 V. Table 26 providesthe DC
electrical characteristics for MDIO and MDC.

Table 26. MIl Management DC Electrical Characteristics When Powered at 3.3 V

Parameter Symbol Conditions Min Max Unit
Supply voltage (3.3 V) NVpp — 3.0 3.6 \
Output high voltage Vou lon=—1.0 mA NVpp = Min 210 NVpp + 0.3 %
Output low voltage VoL lo.=1.0mA LVpp = Min VSS 0.50 \
Input high voltage ViH — 2.0 — \Y
Input low voltage Vi — — 0.80 \
Input high current Iy NVpp = Max ViN =21V — 40 A
Input low current I NVpp = Max ViNn=05V —-600 — A
Note:

1. Note that the symbol V|, in this case, represents the LV|y symbol referenced in Table 1 and Table 2.
8.3.2 MIl Management AC Electrical Specifications
Table 27 provides the M1l management AC timing specifications.
Table 27. MIl Management AC Timing Specifications
At recommended operating conditions with LVppa/LVppg is 3.3 V = 0.3V

Parameter/Condition Symbol 1 Min Typ Max Unit Notes
MDC frequency fmbc — 2.5 — MHz 2
MDC period tmbc — 400 — ns —
MDC clock pulse width high tMDCH 32 — — ns —
MDC to MDIO delay tMDKHDX 10 — 170 ns 3
MDIO to MDC setup time tVMDDVKH 5 — — ns —
MDIO to MDC hold time tMDDXKH 0 — — ns —
MDC rise time tvDCR — — 10 ns —

MPC8308 PowerQUICC Il Pro Processor Hardware Specification, Rev. 2

Freescale Semiconductor

21



Ethernet: Three-Speed Ethernet, Mil Management

Table 27. MIl Management AC Timing Specifications (continued)

At recommended operating conditions with LVppa/LVppg is 3.3 V + 0.3V

Parameter/Condition Symbol 1 Min Typ Max

Unit

Notes

MDC fall time tMDHE — — 10

ns

Notes:

1. The symbols used for timing specifications Follow the pattern of t st two letters of functional block)(signal)(state) (reference)(state) for
inputs and t(firs'[ two letters of functional block)(reference)(state)(signal)(state) for outputs. For example, typkHpx Symbolizes management
data timing (MD) for the time tyypc from clock reference (K) high (H) until data outputs (D) are invalid (X) or data hold time.
Also, typpvkH Symbolizes management data timing (MD) with respect to the time data input signals (D) reach the valid state
(V) relative to the typc 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. (The MIIMCFG[Mgmt Clock Select] field determines the clock frequency

of the Mgmt Clock EC_MDC.)

3. This parameter is dependent on the cbs_clk speed (that is, for a csb_clk of 133 MHz, the delay is 60 ns).

Figure 12 shows the M1l management AC timing diagram.

tMDCR —]

Y

< tmbe
MDC

tmbcH tmbcr —>

oo N\ B 7///8N\\\\

tMDDVKH —>‘ <
- <— tMDDXKH

(Outpup \ \_

tMDKHDX —>] <~

Figure 12. MIll Management Interface Timing Diagram

8.4 IEEE Std 1588™ Timer Specifications

This section describes the DC and AC electrical specifications for the 1588 timer.

8.4.1 IEEE 1588 Timer DC Specifications

Table 28 provides the | EEE 1588 timer DC specifications.
Table 28. GPIO DC Electrical Characteristics

Characteristic Symbol Condition Min Max Unit
Output high voltage VoH loy=-8.0 mA 24 — \
Output low voltage VoL lor=8.0mA — 0.5 \
Output low voltage VoL loL=3.2mA — 0.4 \
Input high voltage ViH — 2.0 NVDD + 0.3 \%
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Table 28. GPIO DC Electrical Characteristics (continued)

usB

Characteristic Symbol Condition Min Max Unit
Input low voltage Vi — -0.3 0.8 \
Input current N 0V <V NsNVDD — +5 A
8.4.2 IEEE 1588 Timer AC Specifications
Table 29 provides the | EEE 1588 timer AC specifications.
Table 29. IEEE 1588 Timer AC Specifications
Parameter Symbol Min Max Unit Notes
Timer clock cycle time trMRCK 0 70 MHz 1
Input setup to timer clock trMRCKS — — — 2,3
Input hold from timer clock tTMRCKH — — — 2,3
Output clock to output valid taoLkny 0 6 ns —
Timer alarm to output valid trMRAL — — — 2
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 USB
9.1 USB Dual-Role Controllers
This section provides the AC and DC electrical specifications for the USB-ULPI interface.
9.1.1 USB DC Electrical Characteristics
Table 30 liststhe DC electrical characteristics for the USB interface.
Table 30. USB DC Electrical Characteristics
Parameter Symbol Min Max Unit
High-level input voltage ViH 2 LvDD + 0.3 \Y
Low-level input voltage Vi -0.3 0.8 \
Input current N — +5 A
High-level output voltage, loy = =100 A Vou LvDD -0.2 —
Low-level output voltage, I = 100 pA VoL — 0.2

Note:

1. The symbol V|, in this case, represents the NV |y symbol referenced in Table 1 and Table 2.
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9.1.2 USB AC Electrical Specifications
Table 31 lists the general timing parameters of the USB-ULPI interface.

Table 31. USB General Timing Parameters

Parameter Symbol 1 Min Max Unit Notes
USB clock cycle time tusck 15 — ns 1,2
Input setup to USB clock—all inputs tusivkH 4 — ns 1,4
Input hold to USB clock—all inputs tusixkH 1 — ns 1,4
USB clock to output valid—all outputs tuskHoVv — 9 ns 1
Output hold from USB clock—all outputs tuskHOX 1 — ns 1

Notes:

1. The symbols used for timing specifications follow the pattern of tgirst two letters of functional block)(signal)(state)(reference)(state) fOr
inputs and tirst two letters of functional block)(reference)(state)(signal)(state) fOr outputs. For example, tysjxkn 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 usb 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.

. 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

S

Figure 13 and Figure 14 provide the AC test load and signals for the USB, respectively.

Output %) Z2°-500 (HMNVDD@
R-=50Q

Figure 13. USB AC Test Load

USBDR_CLK ‘
| |
| | —>! = lusixkH :
I 1 tusivkH - | |
| |

Input Signals + - - - - -------- Fom oo l:
| | | |
! ! I I I
! ' | [ |
| | | | |
I I | I I
I | | | I
| | | | |
| | | | |
< tyskHov 1 tuskHoX ——> < | |
| . |

Output Signals + - - - - - - - - > _______ bomm e :

| | |

Figure 14. USB Signals

MPC8308 PowerQUICC Il Pro Processor Hardware Specification, Rev. 2

24 Freescale Semiconductor



High-Speed Serial Interfaces (HSSI)

10 High-Speed Serial Interfaces (HSSI)

This section describes the common portion of SerDes DC electrical specifications, whichisthe DC
requirement for SerDesreference clocks. The SerDes datalane’ stransmitter and receiver referencecircuits
are also shown.

10.1 Signal Terms Definition

The SerDes utilizes differentia signaling to transfer dataacross the serial link. This section definesterms
used in the description and specification of differential signals.

Figure 15 shows how the signals are defined. For illustration purpose, only one SerDes laneis used for
description. The figure shows waveform for either atransmitter output (TXn and TXn) or areceiver 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 smplify illustration, the following definitions
assume that the SerDes transmitter and receiver operate in afully symmetrical differential signaling
environment.

» Single-Ended Swing
The transmitter output signals and the receiver input signals TXn, TXn, RXn and RXn each have
apeak-to-peak swing of A —B Volts. Thisisalso 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, V qp, is defined as the difference of
the two complimentary output voltages: Vx,— Vixn. TheV op value can be either positive or
negative.

» Differential Input Voltage, V,p (or Differential Input Swing)

The differential input voltage (or swing) of thereceiver, V| p, isdefined asthe difference of the two
complimentary input voltages: Vrxn— Vaxn The V| p value can be either positive or negative.

 Differential Peak VOltage, VDl FFp

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

o Differential Peak'tO'Peak, VDl FFp-p
Sincethedifferential output signal of the transmitter and the differential input signal of thereceiver
each range from A — B to (A — B) Volts, the peak-to-peak value of the differential transmitter
output signal or the differential receiver input signal isdefined as differential peak-to-peak voltage,
Vbirrpp = 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
caculated as VTX-D|FFp-p =2* |VOD|'

» Differential Waveform
The differential waveform is constructed by subtracting the inverting signal (for example, TXn)
from the non-inverting signal (for example, TXn) within adifferential pair. Thereisonly onesignal
trace curvein adifferential waveform. The voltage represented in the differential waveformis not
referenced to ground. Refer to Figure 24 as an example for differential waveform.
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« Common Mode Voltage, V¢

The common mode voltage is equal to one-half of the sum of the voltages between each conductor
of abalanced interchange circuit and ground. In this example, for SerDes output,

Vem out = V1xn+t VTxn)/2 = (A + B) / 2, which isthe 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’ sinput. 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 - — -

- Vem=(A+B)/2

TXn or RXn
B Volts - — -

Differential Swing, Vip or Vop =A-B
Differential Peak Voltage, Vprrp = IA — Bl

Differential Peak-Peak Voltage, Vp|rrpp = 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, hasa swing
that goes between 2.5V and 2.0 V. Using these val ues, the peak-to-peak voltage swing of each signal (TD
or TD) is500 mV p-p, which isreferred 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, V op is 500 mV in one phase and 500 mV in the other
phase. The peak differential voltage (V prrp) is 500 mV. The peak-to-peak differential voltage (V p)rrp.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 SerDesreference clocksinputisSD_REF _CLK and SD_REF CLK
for PCl Express.

The following sections describe the SerDes reference clock requirements and some application
information.
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SerDes Reference Clock Receiver Characteristics

Figure 16 shows areceiver 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 CLK and SD_REF _CLK areinternally AC-coupled differential inputsasshown

in Figure 16. Each differential clock input (SD_REF_CLK or SD_REF_CLK) hasa50-Q
termination to XCOREV SS 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 M ode and Single-ended M ode 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 pinis8mA. In this case, the
exact common mode input voltageis not critical aslong asit iswithin 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 0.4V
(0.4 V/50 =8 mA) while the minimum common modeinput level is0.1 V above XCOREV SS.
For example, a clock with a50/50 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 hasasingle-ended swing fromO V to 800 mV with the common modevoltage
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
— Thisrequirement is described in detail in the following sections.

gSO Q

SD_REF_CLK [ J- H

SD_REF_CLK Q_c
50 Q

Figure 16. Receiver of SerDes Reference Clocks

Input
Amp
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10.2.2 DC Level Requirement for SerDes Reference Clocks

The DC level requirement for the MPC8308 SerDes reference clock inputs is different depending on the
signaling mode used to connect the clock driver chip and SerDes reference clock inputs as described
below.

+ Differential Mode

— The input amplitude of the differential clock must be between 400 mV and 1600 mV
differential peak-peak (or between 200 mV and 800 mV differential peak). In other words,
each signal wire of the differential pair must have a single-ended swing less than 800 mV and
greater than 200 mV. This requirement is the same for both external DC-coupled or
AC-coupled connection.

— For external DC-coupled connection, as described in Section 10.2.1, “ SerDes Reference
Clock Receiver Characteristics,” the maximum average current requirements sets the
requirement for average voltage (common mode voltage) to be between 100 mV and 400 mV.
Figure 17 shows the SerDes reference clock input requirement for DC-coupled connection
scheme.

— For external AC-coupled connection, there is no common mode voltage requirement for the
clock driver. Since the external AC-coupling capacitor blocks the DC level, the clock driver
and the SerDes reference clock receiver operate in different command mode voltages. The
SerDesreference clock receiver in this connection scheme hasits common mode voltage set to
XCOREVSS. Each signal wire of the differential inputsis allowed to swing below and above
the common mode voltage (XCOREV SS). Figure 18 shows the SerDes reference clock input
requirement for AC-coupled connection scheme.

* Single-ended Mode

— The reference clock can also be single-ended. The SD_REF_CLK input amplitude
(single-ended swing) must be between 400 mV and 800 mV peak-peak (from Vmin to Vmax)
with SD_REF_CLK either left unconnected or tied to ground.

— The SD_REF_CLK input average voltage must be between 200 and 400 mV. Figure 19 shows
the SerDes reference clock input requirement for single-ended signaling mode.

— To meet the input amplitude requirement, the reference clock inputs might need to be DC or
AC-coupled externally. For the best noise performance, the reference of the clock could be DC
or AC-coupled into the unused phase (SD_REF_CLK) through the same source impedance as
the clock input (SD_REF_CLK) in use.
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200 mV < Input Amplitude or Differential Peak < 800mV
SD_REF_CLK ] Vmax < 80 OmV

4/ 100 mV < Vem < 400 mV

SD_REF_CLK Vmin>0V

Figure 17. Differential Reference Clock Input DC Requirements (External DC-Coupled)

200mV < Input Amplitude or Differential Peak < 800mV

SD_REF_CLK / Vmax < Vem + 400 mV

SD_REF_CLK Vmin > Vem — 400 mV

Figure 18. Differential Reference Clock Input DC Requirements (External AC-Coupled)

400 mV < SD_REF_CLK Input Amplitude < 800 mV

_____ | - - — -

SD_REF_CLK ~a

ov

SD_REF_CLK /

Figure 19. Single-Ended Reference Clock Input DC Requirements

10.2.3 Interfacing with Other Differential Signaling Levels

With on-chip termination to XCOREVSS, the differential reference clocks inputs are high-speed current
steering logic (HCSL) compatible and DC coupled.

Many other low voltage differential type outputs like low-voltage differential signaling (LVDS) can be
used but may need to be A C-coupled dueto the limited common mode input range allowed (100400 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.
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NOTE

Figure 20—-Figure 23 below are for conceptual reference only. Due to the
fact that clock driver chip'sinterna structure, output impedance, and
termination requirements are different between various clock driver chip
manufacturers, it is very much 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 MPC8308 SerDes reference clock receiver requirement
provided in this document.

Figure 20 shows the SerDes reference clock connection reference circuits for HCSL type clock driver. It
assumes that the DC levels of the clock driver chip is compatible with MPC8308 SerDes reference clock
input’s DC requirement.

r—— - - - — — il

| HCSL CLK Driver Chip ! : Z% MPC8308

| |

CLK_Out | —R|
|
|
|
|

MK—hWA—e— I
/

SerDes Refer.

|

|

|

|

|

. |
Clock Driver CLK Receiver |
|

|

|

|

|

|

w
w
o
o
o
o
/9
=
5
(0]
>
o
)
=
y)
o
Q0
(o]
(0]

CLK_OQut

Clock driver vendor dependent

) source termination resistor
Total 50 Q. Assume clock driver’s Lo - 4

output impedance is about 16 Q.

Figure 20. DC-Coupled Differential Connection with HCSL Clock Driver (Reference Only)
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Figure 21 shows the SerDes reference clock connection reference circuits for LVDS type clock driver.
Since LVDS clock driver’'s common mode voltage is higher than the MPC8308's SerDes reference clock
input’s allowed range (100400 mV), AC-coupled connection scheme must be used. It assumesthe LVDS
output driver features 50-€2 termination resistor. It also assumes that the LV DS transmitter establishesits
own common mode level without relying on the receiver or other external component.

rFr-- - - - - — — — — — — -
r— - — — — — — T
| LVDS CLK Driver Chip ! : Zﬁ MPC8308
|
50 Q
CLK_Out 10 nF SD_REF_CLK %
N B——|

1 7

SerDes Refer.

|

|

|

|

|

; i i |
Clock Driver 100 Q differential PWB trace CLK Receiver |
|

|

|

|

|

e 1 — — %—K 9
CLK Out “HEF_
10 nF | 500
v
|
L - - - - — - Lo - J

Figure 21. AC-Coupled Differential Connection with LVDS Clock Driver (Reference Only)
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Figure 22 shows the SerDes reference clock connection reference circuits for LVPECL type clock driver.
Since LVPECL driver’'s DC levels (both common mode voltages and output swing) are incompatible with
MPC8308 SerDes reference clock input’'s DC requirement, AC-coupling has to be used. Figure 22
assumes that the LVPECL clock driver’s output impedance is 50 Q. R1 is used to DC-bias the LVPECL
outputs prior to AC-coupling. Its value could be ranged from 140 Q to 240 Q depending on clock driver
vendor’s requirement. R2 is used together with the SerDes reference clock receiver’s 50-Q termination
resistor to attenuate the LVPECL output’sdifferential peak level suchthat it meetsthe MPC8308's SerDes
reference clock’s differential input amplitude requirement (between 200 mV and 800 mV differential
peak). For example, if the LVPECL output’s differential peak is 900 mV and the desired SerDesreference
clock input amplitude is selected as 600 mV, the attenuation factor is 0.67, which requires R2 = 25 Q.
Please consult clock driver chip manufacturer to verify whether this connection schemeis compatiblewith
aparticular clock driver chip.

r— - — — — — — — — — — -
T T T T 7
LV.PECL (_:LK | | Z% MPC8308
Driver Chip | |
50 Q
CLK_Out | Ro 1onF SD_REF_CLK %
| —e—|

/

|
|
R1 100 Q differential PWB trace '
|
|

R2 \ 10|nF

|

|

|

|

|
SerDes Refer. |
CLK Receiver |
|

|

|

|

|

|

CLK_Out

H—e—

SD_ |EF_CLK %
50
v

|

|

Figure 22. AC-Coupled Differential Connection with LVPECL Clock Driver (Reference Only)
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| Clock Driver
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Figure 23 shows the SerDes reference clock connection reference circuits for asingle-ended clock driver.

It assumes the DC levels of the clock driver are compatible with the device's SerDes reference clock
input’s DC requirement.

Figure 23. Single-Ended Connection (Reference Only)

10.2.4 AC Requirements for SerDes Reference Clocks
The clock driver selected should provide a high quality reference clock with low phase noise and

r--— — — — — = r—— - - - - - - — — — A
Single-Ended | |
| . . |
| CLK Driver Chip | | MPC8308 |
| Total 50 Q. Assume clock driver’s | |
| | output impedance is about 16 Q. | |
| | - SD_REF_CLKk < 0¢ |
33 Q | |
| | Clock Driver M—H W\ —— I | > =l |
| CLK out | 7 | |
| | 100 Q differential PWB trace SerDes Refer.
| | | CLK Receiver |
| |
| | o [

X =9 |
| | SD_REF_CLK |
| | 50
| | | |

| |

cycle-to-cyclejitter. Phase noise lessthan 100 kHz can be tracked by the PLL and datarecovery loopsand
isless of aproblem. Phase noise above 15 MHz isfiltered by the PLL. The most problematic phase noise

occurs in the 1-15 MHz range. The source impedance of the clock driver should be 50 Q to match the
transmission line and reduce reflections which are a source of noise to the system.

Table 32 describes some AC parameters for PCI Express protocol.

Table 32. SerDes Reference Clock AC Parameters
At recommended operating conditions with XCOREVDD= 1.0V + 5%

Parameter Symbol Min Max Unit Notes
Rising Edge Rate Rise Edge Rate 1.0 4.0 V/ns 2,3
Falling Edge Rate Fall Edge Rate 1.0 4.0 V/ns 2,3
Differential Input High Voltage VIH +200 — mV 2
Differential Input Low Voltage Vi — -200 mV 2
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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).

Rize Edge Rate Fall Edge Rate
||

ﬁiﬁ

=
T
|
+
N
o
o
I
|
I
I
I
I
I
e —pmm————

V|L =-200mV L = e e e e e e e e e e e e e M e e e e e
1 1
SD_REF_CLK ! : ! !
minus ! ! i |
SD_REF_CLK
Figure 24. Differential Measurement Points for Rise and Fall Time
S REFCIR S REF IR Tear Thise
SD_REF_CLK SD_REF_CLK

4 5 /
VeRoss mepian +100 MV

VEROSS MEDIAN VeROSS MEDIAN y

.

Venoss mepian 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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10.2.4.1 Spread Spectrum Clock

SD_REF _CLK/SD_REF _CLK are not intended to be used with, and should not be clocked by, a spread
spectrum clock source.

10.3 SerDes Transmitter and Receiver Reference Circuits

Figure 26 shows the reference circuits for SerDes data lane's transmitter and receiver.

TXn RXn

50 Q
X
. 50 Q .
Transmitter Receiver

50 Q
ANV X

TXn RXn 50 Q

Figure 26. SerDes Transmitter and Receiver Reference Circuits

The DC and AC specification of SerDes data lanes are defined in Section 11, “PCI Express.”

Notethat external AC coupling capacitor isrequired for the PCI Express seria transmission protocol with
the capacitor value defined in specification of PCI Express protocol section.

11 PCI Express

This section describes the DC and AC electrical specifications for the PCI Express bus.

11.1  DC Requirements for PCI Express SD_REF_CLK and
SD_REF_CLK

For more information, see Section 10.2, “ SerDes Reference Clocks.”

11.2 AC Requirements for PCI Express SerDes Clocks

Table 33 lists the PCI Express SerDes clock AC requirements.
Table 33. SD_REF_CLK and SD_REF_CLK AC Requirements

Symbol Parameter Description Min Typ Max Units Notes
tRerF REFCLK cycle time (for 125 MHz and 100 MHz) 8 10 — ns —
trercy | REFCLK cycle-to-cycle jitter. Difference in the period — — 100 ps —

of any two adjacent REFCLK cycles.

treppy | Phase jitter. Deviation in edge location with respect to -50 — 50 ps —
mean edge location.
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11.3 Clocking Dependencies

The ports on the two ends of alink must transmit data at a rate that is within 600 parts per million (ppm)
of each other at all times. Thisis specified to allow bit rate clock sources with a+300 ppm tolerance.

11.4 Physical Layer Specifications

Following is a summary of the specifications for the physical layer of PCl Express on this device. For
further details aswell as the specifications of the transport and data link layer please use the PCI Express
Base Soecification, Rev. 1.0a

11.4.1

Differential Transmitter (TX) Output

Table 34 definesthe specificationsfor the differential output at all transmitters (TXs). The parameters are
specified at the component pins.

Table 34. Differential Transmitter (TX) Output Specifications

the jitter median and
maximum deviation from
the median

o-
MAX-JITTER

measurement variation of
the crossing points
(VeepppTx =0 V) in
relation to a 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 UL

Parameter Symbol Comments Min Typical Max Units Notes
Unit interval ul Each Upgry is 400 ps + 399.88 400 400.12 ps 1
300 ppm. Upgtx does not
account for Spread
Spectrum Clock dictated
variations.
Differential peak-to-peak Vix-DiFFp-p | VPEDPPTX = 2"V TX.D4 - 0.8 — 1.2 \ 2
output voltage Vx.p-!
De-Emphasized V1x.pe-RaTio | Ratio of the Vpgpppry Of -3.0 -3.5 -4.0 daB 2
differential output voltage the second and following
(ratio) bits after a transition
divided by the VPEDPPTX
of the first bit after a
transition.
Minimum TX eye width Trx-EYE The maximum Transmitter 0.70 — — ul 2,3
jitter can be derived as
Trx-max-JiTTER =1 -
Maximum time between | Ttx.eve-MeDIAN-t |Jitter is defined as the — — 0.15 ul 2,3
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Table 34. Differential Transmitter (TX) Output Specifications (continued)

PCI Express

Parameter Symbol Comments Min Typical Max Units Notes

D+/D- TX output rise/fall TTx-RISE: — 0.125 — — ul 2,5
time TTx-FALL
RMS AC peak common VTX-CM-ACp VPEACPCMTX = — — 20 mV 2
mode output voltage RMS(IVxp, + V1xp.1/2 -

VTx-cm-pe)

Vrx-cm-pc = DCayg) Of

V1x-p+ + V1x.p-1/2
Absolute delta of DC Vrx-cm-be-  |!VTx-CM-DC (during LO) - 0 — 100 mV 2
common mode voltage ACTIVE- VTX-CM-Idle-DC (During
during LO and electrical IDLE-DELTA Electrical |d|e)|<=1 00 mV
idle VTX-CM-DC = DC(an) of

Vrx.p+ + Vrxp-/2 [LO]

Vrx-cM-die-Dc = DC(ayg) Of

IV1x-p+ + V1x.p-1/2

[Electrical Idle]
Absolute delta of DC VTX-CM-DC-LINE- lVTX-CM-DC-D+ - 0 — 25 mV 2
common mode between DELTA V1x-.cm-DC-D-| <= 25 mV
D+ and D— VTX-CM-DC-D+ = DC(an) of

IVrx-p4!

Vx-cm-Dc-D- = DC(ayg) Of

Vrx-p.l
Electrical idle differential VTX-IDLE-DIFFp VPEE|DPTX = lVTX-|DLE-D+ 0 — 20 mV 2
peak output voltage -V1x.pLe-D-l <= 20 mV
Amount of voltage change | V1x.rcv-DETECT | The total amount of — 600 — mV 6
allowed during receiver voltage change that a
detection transmitter can apply to

sense whether a low

impedance Receiver is

present.
TX DC common mode V1x-DC-cM The allowed DC Common — 3.6 — \ 6
voltage Mode voltage under any

conditions.
TX short circuit current lTx-SHORT The total current the — — 90 mA —
limit Transmitter can provide

when shorted to its ground
Minimum time spent in Trx.pLe-min - |[Minimum time a 50 — — ul —
electrical idle Transmitter must be in

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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Table 34. Differential Transmitter (TX) Output Specifications (continued)

Parameter Symbol Comments Min Typical Max Units Notes
Maximum time to Trx-iIDLE-SET-TO-1 | After sending an Electrical — — 20 ul —
transition to a valid DLE Idle ordered set, the
electrical idle after Transmitter must meet all
sending an electrical idle Electrical Idle
ordered set Specifications within this

time. This is considered a
debounce time for the
Transmitter to meet
Electrical Idle after
transitioning from LO.
Maximum time to T1x-IDLE-TO-DIFE- | Maximum time to meet all — — 20 ul —
transition to valid TX DATA TX specifications when
specifications afterleaving transitioning from
an electrical idle condition Electrical Idle to sending
differential data. This is
considered a debounce
time for the TX to meet all
TX specifications after
leaving Electrical Idle
Differential return loss RLrx-DIFE Measured over 50 MHz to 12 — — dB 4
1.25 GHz.
Common mode return RLrx.cm Measured over 50 MHz to 6 — — dB 4
loss 1.25 GHz.
DC differential TX Zrypirr-pc | TX DC Differential mode 80 100 120 Q —
impedance Low Impedance
Transmitter DC Z1x-DC Required TX D+ as well as 40 — — Q —
impedance D- DC Impedance during
all states
Lane-to-Lane output skew Lrx-skew Static skew between any — — 500 + 2 ps —
two Transmitter Lanes ul
within a single Link
AC coupling capacitor Crx All Transmitters shall be 75 — 200 nF —
AC coupled. The AC
coupling is required either
within the media or within
the transmitting
component itself. An
external capacitor of
100nF is recommended.
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Table 34. Differential Transmitter (TX) Output Specifications (continued)

Parameter Symbol Comments Min Typical Max Units Notes

Crosslink random timeout Tcrosslink This random timeout helps 0 — 1 ms 7
resolve conflicts in
crosslink configuration by
eventually resulting in only
one Downstream and one
Upstream Port.

Notes:

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 29 and measured over
any 250 consecutive TX Uls. (Also refer to the transmitter compliance eye diagram shown in Figure 27.)

3. A T1x.gye = 0.70 Ul provides for a total sum of deterministic and random jitter budget of Tty_yirTeER-MAX = 0.30 Ul for the
transmitter collected over any 250 consecutive TX Uls. The Tty.eye-MEDIAN-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 29). Note that the series capacitors,
Ctx, is optional for the return loss measurement.

5. Measured between 20%—-80% at transmitter package pins into a test load as shown in Figure 29 for both V1x_p, and Vyy_p..

6. See Section 4.3.1.8 of the PCI Express Base Specifications, Rev 1.0a.

7. See Section 4.2.6.3 of the PCI Express Base Specifications, Rev 1.0a.

11.4.2 Transmitter Compliance Eye Diagrams

The TX eye diagram in Figure 27 is specified using the passive compliance/test measurement |oad
(Figure 29) in place of any real PCl Express interconnect + RX component. There are two eye diagrams
that must be met for the transmitter. Both diagrams must be aligned in time using thejitter median to locate
the center of the eye diagram. The different eye diagrams differ in voltage depending on whether itisa
transition bit or a de-emphasized bit. The exact reduced voltage level of the de-emphasized bit is always
relative to the trangition bit.

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

A recovered TX Ul iscalculated 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 isrecommended that the recovered TX Ul be calculated using all edgesin
the 3500 consecutive Ul interval with afit algorithm using a minimization
merit function (that is, least squares and median deviation fits).
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Vix-piFr=0mV s N Vrx-piFF =0 mV
(D+ D- Crossing Point) , ~ ~ _ (D+ D-Crossing Point)
N

4 [Transition Bit] N
V1x-DIFFp-p-MiN = 800 mV

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

<« 0.7 Ul=Ul-0.3 Ulrgromamay) ——————
N Ve

N [Transition Bit] .
N e
« VTX-DIFFp-pMIN=800mV

Figure 27. Minimum Transmitter Timing and Voltage Output Compliance Specifications

11.4.3 Differential Receiver (RX) Input Specifications

Table 35 defines the specifications for the differential input at all receivers (RXs). The parameters are
specified at the component pins.

Table 35. Differential Receiver (RX) Input Specifications

Parameter Symbol Comments Min Typical Max Units Notes

Unit interval ul Each Upggry is 400 ps + 399.88 400 400.12 ps 1
300 ppm. Upgry does not
account for Spread
Spectrum Clock dictated

variations.
Differential peak-to-peak VRX-DIFFp-p VPEDPPRX = 2*|VRX-D+ - 0.175 —_— 1.200 \ 2
output voltage VRx-p.!
Minimum receiver eye TRX-EYE The maximum 0.4 — — ul 2,3
width interconnect media and

Transmitter jitter that can
be tolerated by the
Receiver can be derived

as Trx-max-JiTTER =1 -
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Table 35. Differential Receiver (RX) Input Specifications (continued)

PCI Express

Parameter

Symbol

Comments

Min

Typical

Max

Units

Notes

Maximum time between
the jitter median and
maximum deviation from
the median.

TRX-EYE-MEDIAN-t
o-MAX-JITTER

Jitter is defined as the
measurement variation of
the crossing points
(VpEpPPRX =0 V) in
relation to a 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 UL

0.3

ul

2,3,7

AC peak common mode
input voltage

VRX-CM-ACp

VpeeacpeMRrx = IVRxD+ +
Vexp-12 - Vex.cm-nc
Vex-cm-bc = DC(ayg) of
IVRx-D+ + VRx-D-112

150

mV

Differential return loss

RLgx-DIFF

Measured over 50 MHz to
1.25 GHz with the D+ and
D- lines biased at +300
mV and -300 mV,
respectively.

15

dB

Common mode return
loss

RLgrx-cm

Measured over 50 MHz to
1.25 GHz with the D+ and
D- lines biased at 0 V.

dB

DC differential input
impedance

ZRX-DIFF-DC

RX DC differential mode
impedance.

80

100

120

DC Input Impedance

ZRx-DC

Required RX D+ as well
as D- DC Impedance (50
+ 20% tolerance).

40

50

60

2,5

Powered down DC input
impedance

ZRX-HIGH-IMP-DC

Required RX D+ as well
as D- DC Impedance
when the Receiver
terminations do not have
power.

200 k

Electrical idle detect
threshold

VRX-IDLE-DET-DIF
Fp-p

VeeepT = 2" IVRX-D+
-VRx-p-!

Measured at the package
pins of the Receiver

65

175

mV

Unexpected Electrical Idle
Enter Detect Threshold
Integration Time

TRX-IDLE-DET-DIFF

ENTERTIME

An unexpected Electrical
Idle (Vrx-diffp-p <
Vrx-idle-det-diffp-p) must
be recognized no longer
than
Trx-idle-det-diff-entertime
to signal an unexpected
idle condition.

10

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

Parameter Symbol Comments Min Typical Max Units Notes

Total Skew LRx-SKEW Skew across all lanes on a — — 20 ns

Link. This 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.

Notes:

1.
2

No test load is necessarily associated with this value.

. 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.

. A Trx.eye = 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 Try_evyE-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.

. 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, Cty, is optional for the return
loss measurement.

. 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.

. 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.

. 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 placeof any real PCl Express RX component. |n general, the minimum receiver eyediagram
measured with the compliance/test measurement load (Figure 29) islarger than the minimum receiver eye
diagram measured over arange of systems at the input receiver of any real PCl Express component. The
degraded eye diagram at the input Recelver 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 isimplementation specific and is not
gpecified. 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
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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 iscalculated 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

Thereferenceimpedancefor return loss measurementsis50 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,

CpeaccTx, are optional for the return loss measurement.

Vex-pIFF = 0 mV Vex-pIFF = 0 mV
(D+ D—- Crossing Point) (D+ D- Crossing Point)

VRX-DIFFp-p-MIN > 175 mV

A

0.4 Ul = Trx-EYE-MIN >
Figure 28. Minimum Receiver Eye Timing and Voltage Compliance Specification

11.5.1 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 29.

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.
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D+ Package

Pin —\

LES
Silicon
+ Package

D—Pachkage _/

Pin

Figure 29. Compliance Test/Measurement Load

12 Enhanced Local Bus

This section describes the DC and AC electrical specifications for the enhanced local bus interface.

12.1 Enhanced Local Bus DC Electrical Characteristics

Table 36 provides the DC electrical characteristics for thelocal bus interface.
Table 36. Local Bus DC Electrical Characteristics at 3.3 V

Parameter Symbol Min Max Unit

High-level input voltage Viy 2.0 NVpp + 0.3 \
Low-level input voltage Vi -0.3 0.8 \
Input current, (Viy' =0V or V)y = LVpp) N — +5 A
High-level output voltage, (LVpp = min, lgy = -2 mA) Vou NVpp—-0.2 —

Low-level output voltage, (LVpp = min, lgy = 2 mA) VoL — 0.2
Note: The parameters stated in above table are valid for all revisions unless explicitly mentioned.
12.2 Enhanced Local Bus AC Electrical Specifications
Table 37 describes the general timing parameters of the local bus interface.

Table 37. Local Bus General Timing Parameters
Parameter Symbol 1 Min Max Unit Notes

Local bus cycle time t Bk 15 — ns 2

Input setup to local bus clock (Note: to be revisited) t BIVKH 7 — ns 3,4

Input hold from local bus clock (Note: to be revisited) t BIXKH 1 — ns 3,4
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Enhanced Local Bus

Table 37. Local Bus General Timing Parameters (continued)

Parameter Symbol 1 Min Max Unit Notes
Local bus clock to output valid (Note: to be revisited) t BKHOV — 3 ns 3
Local bus clock to output high impedance for LD (Note: to be tLBKHOZ — 4 ns 5
revisited)
Notes:

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

inputs and Y(First two letters of functional block)(reference)(state)(signal)(state) for outputs. For example, t gjxkH1 symbolizes local bus
timing (LB) for the input (I) to go invalid (X) with respect to the time the t gk clock reference (K) goes high (H), in this case

for clock one(1).

2. All timings are in reference to falling edge of LCLKO (for all outputs and for LGTA and LUPWAIT inputs) or rising edge of
LCLKO (for all other inputs).

3. All signals are measured from NVpp/2 of the rising/falling edge of LCLKO to 0.4 x NVpp 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.

Figure 30 provides the AC test load for the local bus.

Output 4@ Zo=50Q WNVDD/Z
| R, =50Q

Figure 30. Local Bus AC Test Load
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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 ‘ ‘

I I I > tLBIXKH |
| | | tLBIVKH —> €— |
. I I I I
Input Signals: , /N
LD[0:15] I | t I
I Lot I H I
LLLLLL

!
: ! tLBIXKH :

Output Signals: < tLBKHOV | : ‘ : :

LBCTL/LOE/ |

le_ {LBKHOV

| : tL BkHO —>E ‘ | :
Output EA%SESE] W | - i

_____________________________________________________

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

T

T3

| |
< tekHOV —>| |

GPGM Mode Qulput Sinils: i | | i

UPM Mode Input Signal: :

LUPWAIT

> < :

I I I [ I

I I I —> I

) I I I WLBIVKH r<— I

Input Signals: | | | |
LD[O:15]I‘----""""T'"""""'T""""' ""“"'JI

I I I I

I I

|
tiBkHOZ —>,

Eusmamssgs D

Figure 32. Local Bus Signals, GPCM/UPM Signals for LCCR[CLKDIV] = 2
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LCLK

W B
GPCM Mode O%%LEE)SSI]%% M I I i

! —>! tBIXKH ! !

| : |

oo RO <

I —> tBixkH

! ! I tBIVKH <— !

Input Signals: ! ' ' !
LD[O:5] L----mmme e e

| | |

| |

| |

s O —

Figure 33. Local Bus Signals, GPCM/UPM Signals for LCCR[CLKDIV] = 4

13 Enhanced Secure Digital Host Controller (eSDHC)

This section describesthe DC and AC electrical specificationsfor the eSDHC (SD/MMC/SDIO) interface
of the MPCB8308.

The eSDHC controller always uses the falling edge of the SD_CLK in order to drive the
SD_DAT[0:3]/CMD as outputs and rising edge to samplethe SD_DAT[0:3], CMD, CD and WP asinputs.
This behavior istrue for both full and high speed modes.

13.1 eSDHC DC Electrical Characteristics

Table 38 provides the DC electrical characteristics for the eSDHC (SD/MMC) interface of the device,
compatible with SDHC specifications. The eSDHC NV pp rangeis between 3.0V and 3.6 V.

Table 38. eSDHC interface DC Electrical Characteristics

Characteristic Symbol Condition Min Max Unit
Output high voltage VoH lop=-8.0 mA 24 — \"
Output low voltage VoL loL =8.0 mA — 0.5 \
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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 Viy — 2.1 NVpp + 0.3 \
Input low voltage Vi — -0.3 0.8 \"

13.2

eSDHC AC Timing Specifications (Full Speed Mode)

This section describes the AC electrical specificationsfor the eSDHC (SD/MMC) interface of the device.
Table 39 provides the eSDHC 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 tsrsck 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 tsFsckH 15 — ns 2
SD_CLK clock rise and fall times tspsckr/ — 5 ns 2
tSFscKF
Input setup times: SD_CMD, SD_DATx to SD_CLK tSFESIVKH 3 — ns 2
Input hold times: SD_CMD, SD_DATx to SD_CLK tSFESIXKH 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_DATx valid tSESKHOX -3 — — —
SD card input setup tisu 5 — ns 3
SD card input hold tiy 5 — ns 3
SD card output valid topLy — 14 ns 3
SD card output hold ton 0 — ns 3

Notes:

The symbols used for timing specifications herein follow the pattern of t(ﬁrst three letters of functional block)(signal)(state) (reference)(state)

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

tsrskHov 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.

4 Average, for reference only.
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Enhanced Secure Digital Host Controller (¢eSDHC)

Figure 34 provides the eSDHC clock input timing diagram.

eSDHC
External Clock
operational mode

tsFsckL tsFsckH

t
VM = Midpoint Voltage (NVpp/2) tSFsCKR SFSCKF

Figure 34. eSDHC Clock Input Timing Diagram

13.2.1  Full Speed Output Path (Write)

Figure 35 provides the data and command output timing diagram.

e tSFSCK (ClOCk Cycle) —>

SD CLK at the -
D
MPC8308 Pin Edgs Y
—> toLk_DELAY
SD CLK at A Sampling
the Card Pin Edge

Output Valid Time: tgrskHoy —>
Output Hold Time: tgrsknox

Qutput from the
MPC8308 Pins

~<— tgrsckL —>7

Input at the
MPC8308 Pins

tpaTA_DELAY T “‘ tjy (5 ns)
tisu (5 ns)

Figure 35. Full Speed Output Path
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13.2.2 Full Speed Input Path (Read)

Enhanced Secure Digital Host Controller (eSDHC)

Figure 36 provides the data and command input timing diagram.

SD CLK at the

~<—— tgegcok (Clock Cycle) ——>

A .
MPC8308 Pin Eqeping
—> oLk DELAY
SD CLK at Driving
the Card Pin Edge Y

Qutput from the
SD Card Pins

Input at the
MPC8308 Pins

tSESIXKH
tSFSIVKH (MPClSOS Input Hold)

Figure 36. Full Speed Input Path

13.3 eSDHC AC Timing Specifications

Table 40 provides the eSDHC AC timing specifications.
Table 40. eSDHC AC Timing Specifications for High Speed Mode

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

Parameter Symbol 1 Min Max Unit Notes
SD_CLK clock frequency—high speed mode fsusck 0 50 MHz 3
SD_CLK clock cycle tsusck 20 — ns —
SD_CLK clock frequency—identification mode fsipck 0 400 kHz —
SD_CLK clock low time tsHsCKL 7 — ns 2
SD_CLK clock high time tsSHSCKH 7 — ns 2
SD_CLK clock rise and fall times tsSHSCKR/ — 3 ns 2
tsHsCKF
Input setup times: SD_CMD, SD_DATx tSHSIVKH 3 — ns 2
Input hold times: SD_CMD, SD_DATx tSHSIXKH 2 — ns 2
Qutput delay time: SD_CLK to SD_CMD, SD_DATx valid tsHsKHOV 3 — ns 2
Output Hold time: SD_CLK to SD_CMD, SD_DATx invalid tsHSKHOX -3 — ns 2
SD Card Input Setup tisu 6 — ns 3
SD Card Input Hold tiy 2 — ns 3
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Enhanced Secure Digital Host Controller (¢eSDHC)

Table 40. eSDHC AC Timing Specifications for High Speed Mode (continued)
At recommended operating conditions NVpp = 3.3 V + 300 mV.

Parameter Symbol 1 Min Max Unit Notes
SD Card Output Valid topLy — 14 ns 3
SD Card Output Hold ton 25 — ns 3

Notes:

1 . . g . .
The symbols used for timing specifications herein follow the pattern of Y first three letters of functional block)(signal)(state) (reference)(state)

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

Figure 37 provides the eSDHC clock input timing diagram.

eSDHC
External Clock
operational mode

tshsckl

—>
t
VM = Midpoint Voltage (NVDD/2) tsHsckR SHSCKF

Figure 37. eSDHC Clock Input Timing Diagram
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Enhanced Secure Digital Host Controller (eSDHC)

13.3.1 High Speed Output Path (Write)

Figure 38 provides the data and command output timing diagram.

e tSHSCK (ClOCk Cycle) —>

SD CLK at the

: Driving
MPC8308 Pin Edge Y
—> tcLk_DELAY
SD CLK at A Sampling
the Card Pin Edge

Output Valid Time: tsHSKHOV ——>
Output Hold Time: tsyskHox

Qutput from the
MPC8308 Pins

<— tgHsckL —>

Input at the
SD Card Pins

tpaTA_DELAY T “‘ tiy (2 ns)
tisu (6 ns)

Figure 38. High Speed Output Path

13.3.2 High Speed Input Path (Read)

Figure 39 provides the data and command input timing diagram.

<— tgysck (Clock Cycle) —>
<— 1/2 Cycle —>

SD CLK at the A ]
MPC8308 Pin Sampling
Edge
—> tcik DELAY
SD CLK at Driving A
the Card Pin Edge

topy ——>
toH <1 ———> tpaTA_DELAY

Qutput from the
SD Card Pins

Input at the
MPC8308 Pins

tSHS|VKH (MPCSSOS Input
(MPCSSOS Input tSHS|XKH

Figure 39. High Speed Input Path
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14 JTAG
This section describes the DC and AC electrical specifications for the IEEE Std 1149.1™ (JTAG)
interface.

141 JTAG DC Electrical Characteristics

Table 41 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 Viy — 2.1 NVpp + 0.3 \
Input low voltage VL — -0.3 0.8 \
Input current IIN — +5 uA
Output high voltage Vou loy=-8.0mA 2.4 —
Output low voltage VoL loL =8.0mA — 0.5
Output low voltage VoL loL=38.2mA — 0.4

14.2 JTAG AC Timing Specifications
This section describes the AC electrical specifications for the IEEE 1149.1 (JTAG) interface.
Table 42 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 Notes
JTAG external clock frequency of operation firg 0 33.3 MHz —
JTAG external clock cycle time tytg 30 — ns —
JTAG external clock pulse width measured at 1.4 V TKHKL 15 — ns —
JTAG external clock rise and fall times titar & tyTgF 0 2 ns —
TRST assert time tTRsT 25 — ns 3
Input setup times: ns
Boundary-scan data tyTDVKH 4 — 4
TMS, TDI tTIVKH 4 —
Input hold times: ns
Boundary-scan data tyTDXKH 10 — 4
TMS, TDI tTIXKH 10 —
Valid times: ns
Boundary-scan data tyTkLDV 2 11 5
TDO tyTkLOV 2 11
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Table 42. JTAG AC Timing Specifications (Independent of SYS_CLK_IN) ! (continued)
At recommended operating conditions (see Table 2).

Parameter Symbol2 Min Max Unit Notes
Output hold times:
Boundary-scan data tTkLDX 2 — ns 5
TDO tyTkLOX 2 —
JTAG external clock to output high impedance:
Boundary-scan data tyTKLDZ 2 19 ns 5,6

Notes:

1. All outputs are measured from the midpoint voltage of the falling/rising edge of tyc| k to the midpoint of the signal in question.
The output timings are measured at the pins. All output timings assume a purely resistive 50-Q load (see Figure 40).
Time-of-flight delays must be added for trace lengths, vias, and connectors in the system.

2. The symbols used for timing specifications follow the pattern of st two letters of functional block)(signal)(state) (reference)(state) fOF
inputs and tirst two letters of functional block)(reference)(state)(signal)(state) fOr outputs. For example, trpyk Symbolizes JTAG device
timing (JT) with respect to the time data input signals (D) reaching the valid state (V) relative to the t g clock reference (K)
going to the high (H) state or setup time. Also, tjrpxkn sSymbolizes JTAG timing (JT) with respect to the time data input signals
(D) went invalid (X) relative to the t 1g clock reference (K) going to the high (H) state. Note that, in general, the clock reference
symbol representation is based on three letters representing the clock of a particular functional. For rise and fall times, the
latter convention is used with the appropriate letter: R (rise) or F (fall).

. TRST is an asynchronous level sensitive signal. The setup time is for test purposes only.

. Non-JTAG signal input timing with respect to tyc k.

. Non-JTAG signal output timing with respect to tyc k.

. Guaranteed by design and characterization.

o O~ W

Figure 40 provides the AC test load for TDO and the boundary-scan outputs.

Output %) Zy=50Q <HWNVDWZ
R =50Q

Figure 40. AC Test Load for the JTAG Interface

Figure 41 provides the JTAG clock input timing diagram.

JTAG
External Clock

< LT > ttGF —>
VM = Midpoint Voltage (NVpp/2)
Figure 41. JTAG Clock Input Timing Diagram
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Figure 42 provides the TRST timing diagram.

TRST

VM

<<

[~

ttRsT >

VM

VM = Midpoint Voltage (NVpp/2)

Figure 42. TRST Timing Diagram

Figure 43 provides the boundary-scan timing diagram.

External Clock

Boundary
Data Inputs

Boundary
Data Outputs

Boundary
Data Outputs

JTAG \ VM VM
N
tTDVKH —>  |<—
> <— tyTDXKH
Input \
Data Valid
< tyTKLDV

tyTKLDX —> <

Qutput Data Valid
—> tTKLDZ
Output Data Valid > ‘ N

VM = Midpoint Voltage (NVpp/2)

Figure 43. Boundary-Scan Timing Diagram

Figure 44 provides the test access port timing diagram.

External Clock

TDI, TMS

>7

JTAG \ VM VM
\ N
tyTivkH —>|
- <— tyTIXKH
Input
Data Valid
< tyTKLOV
tyTkLOX —> <—

TDO

TDO

Qutput Data Valid

—>

tiTkLOZ

-
Output Data Valid > 4 N

VM = Midpoint Voltage (NVpp/2)

Figure 44. Test Access Port Timing Diagram
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15 12C

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

15.1 12C DC Electrical Characteristics

Table 43 provides the DC electrical characteristics for the 1°C interface.
Table 43. I°C DC Electrical Characteristics

At recommended operating conditions with NVpp of 3.3V + 0.3 V.

12c

Parameter Symbol Min Max Unit | Notes
Input high voltage level ViH 0.7xNVpp |NVpp+03| V —
Input low voltage level Vi -0.3 0.3x NVpp| V —
Low level output voltage VoL 0 0.2x NVpp| V 1
High level output voltage Vou 0.8xNVpp [NVpp+03| V —
Output fall time from V,y(min) to V), (max) with a bus capacitance from 10 | tjox kv [20 + 0.1 x Cpg 250 ns 2
to 400 pF
Pulse width of spikes which must be suppressed by the input filter tioKHKL 0 50 ns 3
Capacitance for each 1/0 pin C — 10 pF —
Input current, (0 V <V <NVpp) N — +5 A —
Notes:
1. Output voltage (open drain or open collector) condition = 3 mA sink current.
2. Cp = capacitance of one bus line in pF.
3. For information on the digital filter used, see the MPC8308 PowerQUICC Il Pro Processor Reference Manual.
15.2 I2C AC Electrical Specifications
Table 44 provides the AC timing parameters for the 12C interface.
Table 44. IC AC Electrical Specifications
All values refer to V| (min) and V_(max) levels (see Table 43).
Parameter Symbol1 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 tiosvKH 0.6 — us
Hold time (repeated) START condition (after this period, the first clock pulse is generated) |  tjpgxkL 0.6 — us
Data setup time ti2DVKH 100 — ns
Data hold time: tiopxkL us
I2C bus devices 02 093
Fall time of both SDA and SCL signals® tiocE — 300 | ns
MPC8308 PowerQUICC Il Pro Processor Hardware Specification, Rev. 2
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All values refer to V| (min) and V|_(max) levels (see Table 43).

Table 44. I2C AC Electrical Specifications (continued)

Parameter Symbol1 Min Max | Unit
Setup time for STOP condition tioPVKH 0.6 — | us
Bus free time between a STOP and START condition YiokHDX 1.3 — us
Noise margin at the LOW level for each connected device (including hysteresis) VL 0.1xNVpp| —
Noise margin at the HIGH level for each connected device (including hysteresis) VNH 0.2x NVpp| —

Notes:

1.

N

The symbols used for timing specifications follow the pattern of st two letters of functional block)(signal)(state) (referencg)(state) for
inputs and t(firs'[ two letters of functional block)(reference)(state)(signal)(state) for outputs. For example, tiopyky symbolizes 1°C timing (12)
with respect to the time data input signals (D) reach the valid state (V) relative to the tj5¢ clock reference (K) going to the high
(H) state or setup time. Also, tjpgxkL Symbolizes 1’C timing (I12) for the time that the data with respect to the start condition (S)
went invalid (X) relative to the tjo¢ clock reference (K) going to the low (L) state or hold time. Also, tjopyky Symbolizes 1’C timing
(12) for the time that the data with respect to the stop condition (P) reaching the valid state (V) relative to the tj5¢ 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).

. The device provides a hold time of at least 300 ns for the SDA signal (referred to the V|4, Of the SCL signal) to bridge the

undefined region of the falling edge of SCL.

. The maximum t,pyk has only to be met if the device does not stretch the LOW period (tj5¢ ) of the SCL signal.
. Cg = capacitance of one bus line in pF.
. The device does not follow the PC-BUS Specifications, Version 2.1, regarding the tj,cr AC parameter.

Figure 45 provides the AC test load for the 1°C.

Zy=50Q

OQutput {)

(Wwvwa
R =50Q

Figure 45. 12C AC Test Load

Figure 46 shows the AC timing diagram for the 1°C bus.

m m - TN
SDA X
N 7 — -

<— t2pvkH

tiosxkL 1 | [<—

—> tiocH A—jL <1 ti2svkH

<— tiaDxKL Sr

SCL

Figure 46. IC Bus AC Timing Diagram
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16 Timers
This section describes the DC and AC electrical specifications for the timers.

16.1 Timers DC Electrical Characteristics

Table 45 provides the DC electrical characteristics for the MPC8308 timers pins, including TIN, TOUT,
and TGATE.

Table 45. Timers DC Electrical Characteristics

Characteristic Symbol Condition Min Max Unit
Output high voltage Vou loy=-8.0mA 2.4 — \
Output low voltage VoL loL =8.0mA — 0.5 \%
Output low voltage VoL loL=38.2mA — 0.4 \Y
Input high voltage Viy — 2.1 NVpp + 0.3 \
Input low voltage Vi — -0.3 0.8 \
Input current IIN 0V <VNsSNVpp — +5 uA

16.2 Timers AC Timing Specifications

Table 46 provides the Timers input and output AC timing specifications.
Table 46. Timers Input AC Timing Specifications

Characteristic Symbol’ Min Unit

Timers inputs—minimum pulse width triwip 20 ns

Notes:
1. Timers inputs and outputs are asynchronous to any visible clock. Timers outputs should be synchronized before use by any
external synchronous logic. Timers inputs are required to be valid for at least ty)yp Ns to ensure proper operation

Figure 47 provides the AC test load for the Timers.

Output {) Zy=50Q (WNVDW2
R.=50Q

Figure 47. Timers AC Test Load
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17 GPIO

This section describes the DC and AC electrical specifications for the GPIO of MPC8308

17.1 GPIO DC Electrical Characteristics

Table 47 provides the DC electrical characteristics for the GPIO.
Table 47. GPIO DC Electrical Characteristic

Characteristic Symbol Condition Min Max Unit
Output high voltage Vou loy=-8.0 mA 2.4 — \"
Output low voltage VoL loL =8.0mA — 0.5 \
Output low voltage VoL loL=38.2mA — 0.4 \Y
Input high voltage ViH — 2.1 NVpp + 0.3 \
Input low voltage Vi — -0.3 0.8 \
Input current IIN 0V <V|ySNVpp — +5 uA
17.2 GPIO AC Timing Specifications
Table 48 provides the GPIO input and output AC timing specifications.
Table 48. GPIO Input AC Timing Specifications
Characteristic Symbol’ Min Unit
GPIO inputs—minimum pulse width tPiwiD 20 ns

Note:

1. GPIO inputs and outputs are asynchronous to any visible clock. GPIO outputs should be synchronized
before use by any external synchronous logic. GPIO inputs are required to be valid for at least tpyp ns to

ensure proper operation.

Figure 48 provides the AC test load for the GPIO.

Output 40

Zy=50Q

Figure 48. GPIO AC Test Load

WNVDD/z
R =50 Q
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18

IPIC

This section describes the DC and AC electrical specifications for the external interrupt pins.

18.1

IPIC DC Electrical Characteristics

Table 49 provides the DC electrical characteristics for the external interrupt pins.

18.2

Table 49. IPIC DC Electrical Characteristics

Characteristic Symbol Condition Min Max Unit
Input high voltage ViH — 2.1 NVpp + 0.3 \
Input low voltage Vi — -0.3 0.8 \
Input current N — — +5 A
Output high voltage Vou loy-—-8.0mA 2.4 —
Output low voltage VoL loL =8.0mA — 0.5
Output low voltage VoL loL=3.2mA — 0.4
IPIC AC Timing Specifications
Table 50 provides the IPIC input and output AC timing specifications.
Table 50. IPIC Input AC Timing Specifications
Characteristic Symbol’ Min Unit
IPIC inputs—minimum pulse width tPiwiD 20 ns

Note:

1. IPIC inputs and outputs are asynchronous to any visible clock. IPIC outputs should be synchronized
before use by any external synchronous logic. IPIC inputs are required to be valid for at least tpyp Ns
to ensure proper operation when working in edge triggered mode.

19 SPI

This section describes the DC and AC electrical specifications for the SPI of the device.

19.1

Table 51 provides the DC electrical characteristics for the MPC8308 SPI.
Table 51. SPI DC Electrical Characteristics

SPI DC Electrical Characteristics

Characteristic Symbol Condition Min Max Unit
Input high voltage Viy — 2.1 NVpp + 0.3 \
Input low voltage VI — -0.3 0.8 \"
Input current N 0V <V £NVpp — +5 A
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SPI

Table 51. SPI DC Electrical Characteristics (continued)

Characteristic Symbol Condition Min Max Unit
Output high voltage VoH lop=-8.0 mA 24 — \
Output low voltage VoL lo.=8.0mA — 0.5 \
Output low voltage VoL loL=3.2mA — 0.4 \

19.2 SPI AC Timing Specifications

Table 52 and provide the SPI input and output AC timing specifications.
Table 52. SPI AC Timing Specifications 1

Characteristic Symbol 2 Min Max Unit
SPI outputs valid—master mode (internal clock) delay tNIKHOV — 6 ns
SPI outputs hold—master mode (internal clock) delay tNIKHOX 0.5 — ns
SPI outputs valid—slave mode (external clock) delay tNEKHOV 8.5 ns
SPI outputs hold—slave mode (external clock) delay tNEKHOX 2 — ns
SPI inputs—master mode (internal clock) input setup time tNIIVKH 6 — ns
SPI inputs—master mode (internal clock) input hold time tNIIXKH 0 — ns
SPI inputs—slave mode (external clock) input setup time tNEIVKH 4 — ns
SPI inputs—slave mode (external clock) input hold time tNEIXKH 2 — ns

Notes:

1. Output specifications are measured from the 50% level of the rising edge of SPICLK to the 50% level of the signal. Timings
are measured at the pin.

2. The symbols used for timing specifications follow the pattern of t(rst two letters of functional block)(signal)(state) (reference)(state) fOr

inputs and tirst two letters of functional block)(reference)(state)(signal)(state) for outputs. For example, tykHox symbolizes the internal
timing (NI) for the time SPICLK clock reference (K) goes to the high state (H) until outputs (O) are invalid (X).

Figure 49 provides the AC test load for the SPI.

Output 4€> Zp=50Q (HWNVDD/z
R. =50 Q

Figure 49. SPI AC Test Load

Figure 50 through Figure 51 represent the AC timing from Table 52. Note that although the specifications
generaly reference therising edge of the clock, these AC timing diagramsal so apply when thefalling edge
isthe active edge.
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Package and Pin Listings

Figure 50 shows the SPI timing in slave mode (external clock).

SPICLK (input)

—> INEIXKH !

_ tNEIVKH l<— '

Input Signals: '

SPIMOSI !
(See Note)
Output Signals:
SPIMISO

(See Note)
Note: The clock edge is selectable on SPI.

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

Figure 51 shows the SPI timing in master mode (internal clock).

SPICLK (output)

—> tNIXKH '

_ tNivkH —> !

Input Signals: ' '
SPIMISO ---- e R R

(See Note) | :
|

|
_ <— tNIKHOV |
Output Signals: |
SPIMOSI - -------------- R e G SRR T 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 detail s package parameters, pin assignments, and dimensions. The MPC8308 is available in
amoulded array processball 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
I nterconnects 473

Pitch 0.80 mm
Module height (typical) 1.39 mm

Solder Balls 96.5 Sn/ 3.5Ag
Ball diameter (typical) 0.40 mm
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20.2 Mechanical Dimensions of the MPC8308 MAPBGA

Figure 52 shows the mechanical dimensions and bottom surface nomenclature of the MAPBGA package.
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Figure 52. Mechanical Dimension and Bottom Surface Nomenclature of the MPC8308 MAPBG

Notes:
1. All dimensions are in millimeters.
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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

Table 53 provides the pin-out listing for the MPC8308, MAPBGA package.

Table 53. MPC8308 Pinout Listing

Package and Pin Listings

Signal Package Pin Number | Pin Type :3:;; Notes
DDR Memory Controller Interface
MEMC_MDQ[0] V6 1/0 GVppa —
MEMC_MDQ[1] Y4 1/0 GVppa —
MEMC_MDQ[2] AB3 1/0 GVppa —
MEMC_MDQ[3] AA3 1/0 GVppa —
MEMC_MDQ[4] AA2 1/0 GVbpa —
MEMC_MDQ[5] AA1 1/0 GVppa —
MEMC_MDQ[6] W4 1/0 GVppa —
MEMC_MDQ[7] Y2 1/0 GVppa —
MEMC_MDQ[8] W3 1/0 GVppa —
MEMC_MDQ[9] Wi 1/0 GVppa —
MEMC_MDQ[10] Y1 1/0 GVppa —
MEMC_MDQ[11] w2 1/0 GVppa —
MEMC_MDQ[12] U4 1/0 GVppa —
MEMC_MDQ[13] UK} 1/0 GVppa —
MEMC_MDQ[14] V4 1/0 GVbpa —
MEMC_MDQ[15] ue 1/0 GVppa —
MEMC_MDQ[16] T3 1/0 GVppg —
MEMC_MDQ[17] T2 /0 GVpps —
MEMC_MDQ[18] R4 1/0 GVppe —
MEMC_MDQ[19] R3 1/0 GVppe —
MEMC_MDQ[20] P4 1/0 GVppg —
MEMC_MDQ[21] N6 1/0 GVppg —
MEMC_MDQ[22] P2 1/0 GVpps —
MEMC_MDQ[23] P1 1/0 GVppg —
MEMC_MDQ[24] N4 1/0 GVpos —
MEMC_MDQ[25] N3 1/0 GVppe —
MEMC_MDQ[26] N2 1/0 GVppg —
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Table 53. MPC8308 Pinout Listing (continued)

Signal Package Pin Number | Pin Type :3:;; Notes
MEMC_MDQ[27] M6 1’0 GVpps —
MEMC_MDQ[28] M2 I/0 GVpps —
MEMC_MDQ[29] M3 I/0 GVpps —
MEMC_MDQI30] L2 I/0 GVpps —
MEMC_MDQ[31] L3 1/0 GVpps —
MEMC_MDM][0] AB2 o GVbpa —
MEMC_MDM[1] V3 o GVbpa -
MEMC_MDM[2] P3 o GVpps —
MEMC_MDM[3] M7 o GVpps —
MEMC_MDM[8] K2 o GVpps —
MEMC_MDQS[0] AC3 I/0 GVbpa —
MEMC_MDQSI[1] Vi e GVbpa -
MEMC_MDQS[2] R1 1’0 GVpps —
MEMC_MDQS[3] M1 I/0 GVpps —
MEMC_MDQS[8] K1 110 GVpps —
MEMC_MBA[0] C3 o GVpps —
MEMC_MBA[1] B2 O GVpps -
MEMC_MBA[2] H4 o GVpps -
MEMC_MAO c2 o) GVpps —
MEMC_MAA1 D2 o) GVpps —
MEMC_MA2 D3 ) GVppB —
MEMC_MA3 D4 o) GVpps —
MEMC_MA4 E4 o) GVpps —
MEMC_MAS5 F4 0 GVpps —
MEMC_MA6 E2 o) GVpps —
MEMC_MA7 E1 ) GVppB —
MEMC_MAS F2 0 GVpps —
MEMC_MA9 F3 o] GVppB —
MEMC_MA10 C1 o) GVpps —
MEMC_MA11 F7 0 GVpps —
MEMC_MA12 G2 0 GVpps —
MEMC_MA13 G3 o] GVppB —
MEMC_MWE D5 0 GVpps —
MEMC_MRAS B4 0 GVbps -
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Table 53. MPC8308 Pinout Listing (continued)

Package and Pin Listings

Signal Package Pin Number | Pin Type :3:;; Notes
MEMC_MCAS C5 o GVppB —
MEMC_MCS|0] B6 0 GVpps —
MEMC_MCS[1] c6 0 GVpps —
MEMC_MCKE H3 o) GVpps 3
MEMC_MCK [0] A3 o GVpps -
MEMC_MCK [1] u2 o GVpps —
MEMC_MCK [2] G1 0 GVpps —
MEMC_MCK [0] A4 0 GVpps —
MEMC_MCK [1] U1 0 GVpps —
MEMC_MCK [2] H1 0 GVpps —
MEMC_MODTI0] A5 o GVpps -
MEMC_MODT[1] B5 o GVpps —
MEMC_MECCIO0] L4 I/0 GVpps -
MEMC_MECC[1] L6 I/0 GVpps —
MEMC_MECCI2] K4 I/0 GVpps —
MEMC_MECCI[3] K3 110 GVpps —
MEMC_MECCI[4] J2 /0 GVpps —
MEMC_MECCI5] Keé /0 GVpps -
MEMC_MECCI6] J3 1/0 GVpps —
MEMC_MECCI7] J6 I/0 GVpps —
MVger G6 | GVpps —
Local Bus Controller Interface
LDO u18 1/0 NVppp K 8
LD1 V18 1/0 NVppp K 8
LD2 uie 1/0 NVppp K 8
LD3 Y20 1/0 NVppp K 8
LD4 AA21 1/0 NVppp K 8
LD5 AC22 1/0 NVppp k 8
LD6 V17 1/0 NVppp k 8
LD7 AB21 1/0 NVppp K 8
LD8 Y19 1/0 NVppp K 8
LD9 AA20 1/0 NVppp K 8
LD10 Y17 1/0 NVppp K 8
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Table 53. MPC8308 Pinout Listing (continued)

Signal Package Pin Number | Pin Type :3:;; Notes
LD11 AC21 1/0 NVppp 8
LD12 AB20 1/0 NVppp 8
LD13 V16 1/0 NVppp 8
LD14 AA19 1/0 NVppp 8
LD15 AC17 I/0 NVppp 8
LAO AC20 0 NVppp —
LA Y16 0 NVppp —
LA2 uts 0 NVppp —
LA3 V15 0 NVppp —
LA4 AA18 0 NVppp —
LA5 AA17 o] NVppp k —
LA6 AC19 0 NVppp —
LA7 AA16 0 NVppp —
LA8 AB18 0 NVppp K —
LA9 AC18 0 NVppp —
LA10 V14 o) NVppp K —
LA11 AB17 o] NVppp k —
LA12 AA15 0 NVppp —
LA13 AC16 0 NVppp —
LA14 Y14 o) NVppp K —
LA15 AC15 0 NVppp —
LA16 u13 0 NVppp —
LA17 V13 o) NVppp —
LA18 Y13 0 NVppp —
LA19 AB15 0 NVppp —
LA20 AA14 o) NVppp K —
LA21 AB14 0 NVppp K —
LA22 ut2 0 NVppp —
LA23 V12 o) NVppp K —
LA24 Y12 o] NVppp —
LA25 AC14 0 NVppp K —
LCSJ[0] AA13 0 NVppp k 4
LCS[1] AB13 0 NVppp k 4
LCS[2] AA12 0 NVppp k 4
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Table 53. MPC8308 Pinout Listing (continued)

Package and Pin Listings

Signal Package Pin Number | Pin Type :3:;; Notes
LCS[3] Y11 0 NVppp k 4
LWE[0] /LFWEO/LBSO AB11 0 NVppp k —
LWE[1])/LBS1 AC11 0 NVppp k —
LBCTL Uit o NVppp —
LGPLO/LFCLE Y10 0 NVppp —
LGPL1/LFALE AA10 0 NVppp —
LGPL2/LOE/LFRE AB10 o NVppp 4
LGPL3/LFWP AC10 0 NVppp k —
LGPL4/LGTA/LUPWAIT/LFRB AB9 I/0 NVppp k 4
LGPL5 Y9 0 NVppp —
LCLKO AC12 0 NVppp —
DUART
UART_SOUT1/MSRCIDO0/LSRCIDO C17 o NVpps —
UART_SIN1/MSRCID1/LSRCID1 B18 I/0 NVpps —
UART_SOUT2/MSRCID2/LSRCID2 D17 0 NVpps —
UART_SIN2/MSRCID3/LSRCID3 D18 I/0 NVpps —
PEX PHY
TXA Cl14 0 XPADVDD —
TXA c15 0 XPADVDD —
RXA A13 | XCOREVDD —
RXA B13 I XCOREVDD —
SD_IMP_CAL_RX A15 | XCOREVDD —
SD_REF_CLK c12 [ XCOREVDD —
SD_REF_CLK D12 | XCOREVDD —
SD_PLL_TPD F13 o — —
SD_IMP_CAL_TX A1t [ XPADVDD —
SD_PLL_TPA_ANA F11 6} — —
SDAVDD_0 G12 | — —
SDAVSS_0 F12 [ — —
I2C interface
[IC_SDA1 C9 I/0 NVppa 2
[IC_SCL1 A9 I/0 NVppa 2
MPC8308 PowerQUICC Il Pro Processor Hardware Specification, Rev. 2
Freescale Semiconductor 69



Package and Pin Listings

Table 53. MPC8308 Pinout Listing (continued)

Signal Package Pin Number | Pin Type :3:;; Notes
IIC_SDA2/CKSTOP_OUT D10 1/0 NVppa 2
IIC_SCL2/CKSTOP_IN C10 1/0 NVppa 2
Interrupts

IRQ[O)/MCP_IN A17 | NVpps —

IRQ[1)/MCP_OUT F16 I/0 NVppg —

IRQ[2] /CKSTOP_OUT B17 I/0 NVppe —

IRQ[3] /CKSTOP_IN A18 [ NVpps —
JTAG

TCK Y7 | NVppp —

TDI U9 | NVppp 4

TDO AC5 0 NVppp 3

T™MS AA6 | NVppp 4

TRST V8 | NVppp 4
TEST

TEST_MODE AC6 ‘ | ‘ NVpop K 5

System Control

HRESET AA9 I/0 NVppp 1

PORESET AA8 [ NVppp k —

SRESET AB7 I/0 NVppp k —
Clocks

SYS_CLK_IN ACs | NVppp —

RTC_PIT_CLOCK AA23 | NVppy —
MISC

QUIESCE AA7 (o} NVppp —

THERMO AC7 | NVppp 6

ETSEC1

TSEC1_COL B20 | NVppe —

TSEC1_CRS B21 | NVppc —

TSEC1_GTX_CLK F18 0 NVppe 3

TSEC1_RX_CLK A22 | NVppe —

TSEC1_RX_DV D21 | NVppe —

TSEC1_RXDI[3] c22 | NVppe —
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Table 53. MPC8308 Pinout Listing (continued)

Power

Signal Package Pin Number | Pin Type Supply Notes
TSEC1_RXD[2] c21 [ NVppc —
TSEC1_RXD[1] C20 [ NVppc —
TSEC1_RXDI0] D20 | NVbpc —
TSEC1_RX_ER c23 | NVppe —
TSEC1_TX_CLK/TSEC1_GTX_CLK125 E23 | NVppc —
TSEC1_TXD[3]/CFG_RESET_SOURCE]0] F22 1/0 NVppc —
TSEC1_TXD[2]/CFG_RESET_SOURCE[1] F21 1/0 NVppc —
TSEC1_TXD[1]/CFG_RESET_SOURCE[2] E21 1/0 NVbpc —
TSEC1_TXD[0]/CFG_RESET_SOURCE]3] D22 1/0 NVbpc —
TSEC1_TX_EN/LBC_PM_REF_10 F20 (0] NVbpc —
TSEC1_TX_ER/LB_POR_CFG_BOOT_ECC E22 1/0 NVppc 7

Ethernet Mgmt

TSEC1_MDC A20 o) NVpps —
TSEC1_MDIO C19 I/0 NVpps 2
eSDHC/GTM
SD_CLK/GPIO[16] D7 0 NVppa —
SD_CMD/GPIO[17] G9 1/0 NVppa —
SD_CD/GTM1_TIN1/GPIO[18] A7 I NVppa —
SD_WP/GTM1_TGATE1/GPIO[19] D8 [ NVppa —
SD_DAT[0)/GTM1_TOUT1/GPIO[20] cs 1/0 NVppa —
SD_DAT[1)/GTM1_TOUT2/GPIO[21] B8 I/0 NVppa —
SD_DAT[2)/GTM1_TIN2/GPIO[22] A8 1/0 NVppa —
SD_DAT[3]/GTM1_TGATE2/GPIO[23] B9 I/0 NVppa —
SPI
SPIMOSI/MSRCID4/LSRCID4 AB5 I/0 NVppp —
SPIMISO/MDVAL/LDVAL Y6 I/0 NVppp —
SPICLK AA5 1/0 NVppp —
SPISEL AB4 [ NVppp —

GPIO/ETSEC2

GPIO[0}/TSEC2_COL G21 /0 NVppr —
GPIO[1/TSEC2_TX_ER K23 /0 NVppr —
GPIO[2/TSEC2_GTX_CLK H18 /0 NVppr —
GPIO[3]/TSEC2_RX_CLK G23 /0 NVppr —
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Table 53. MPC8308 Pinout Listing (continued)

Signal Package Pin Number | Pin Type :3:;; Notes
GPIO[4]/TSEC2_RX_DV J18 1/0 NVppr —
GPIO[5)/TSEC2_RXD3 J20 1/0 NVppr —
GPIO[6]/TSEC2_RXD2 H22 1/0 NVppr —
GPIO[7]/TSEC2_RXDf1 H21 1/0 NVppr —
GPIO[8)/TSEC2_RXDO H20 1/0 NVppe —
GPIO[9)/TSEC2_RX_ER J21 1/0 NVppe —
GPIO[10)/TSEC2_TX_CLK/TSEC2_GTX_CLK125 J23 I/0 NVppE —
GPIO[11)/TSEC2_TXD3 K22 1/0 NVppr —
GPIO[12)/TSEC2_TXD2 K20 1/0 NVppr —
GPIO[13)/TSEC2_TXD1 K18 1/0 NVppr —
GPIO[14]/TSEC2_TXDO J17 1/0 NVppe —
GPIO[15/TSEC2_TX_EN K21 1/0 NVppe —
USB/IEEE1588/GTM
USBDR_PWR_FAULT P20 [ NVpph —
USBDR_CLK R23 [ NVppH —
USBDR_DIR R21 [ NVppy —
USBDR_NXT P18 [ NVppH —
USBDR_TXDRXDO T22 /0 NVpph —
USBDR_TXDRXD'1 T21 /0 NVpph —
USBDR_TXDRXD2 u23 /0 NVpph —
USBDR_TXDRXD3 u22 /0 NVpph —
USBDR_TXDRXD4 T20 1/0 NVppH —
USBDR_TXDRXD5 R18 1/0 NVppH —
USBDR_TXDRXD6 V23 1/0 NVpph —
USBDR_TXDRXD7 V22 /0 NVpph —
USBDR_PCTLO R17 o) NVpph —
USBDR_PCTL1 U20 o) NVpph —
USBDR_STP V21 o] NVppH —
TSEC_TMR_CLK/ GPIO[8] w23 [ NVppH —
GTM1_TOUT3/ GPIO[9] T18 0 NVppH —
GTM1_TOUT4/ GPIO[10] V20 0 NVppH —
TSEC_TMR_TRIG1/ GPIO[11] w21 | NVppH —
TSEC_TMR_TRIG2/ GPIO[12] Y21 | NVppH —
TSEC_TMR_GCLK L17 o) NVppa —
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Table 53. MPC8308 Pinout Listing (continued)

Package and Pin Listings

Signal Package Pin Number | Pin Type :3:;; Notes
TSEC_TMR_PP1 L18 @) NVbpa —
TSEC_TMR_PP2 L21 0 NVbpa —
TSEC_TMR_PP3/ GPIO[13] L22 0] NVbbpa —
TSEC_TMR_ALARM!1 L23 (0] NVbpa —
TSEC_TMR_ALARM2/ GPIO[14] M23 (0] NVppg —
GPIO[7] M22 (0] — —
TSEC2_CRS/ GPIOI0] M21 (o] NVppg —
TSEC2_TMR_RX_ESFD/ GPIO[1] M18 0] NVbpa —
TSEC2_TMR_TX_ESFD/GPIO[2] M20 0] NVbbpa —
TSEC1_TMR_RX_ESFD/GPIO[3] N23 0] NVbpa —
TSEC1_TMR_TX_ESFD/ GPIO[4] N21 0] NVppg —
GTM1_TGATE3 N20 | NVppg —
GTM1_TIN4 N18 | NVppg —
GTMI1_TGATE4/ GPIO[15] P23 I NVppg —
GTM1_TINS P22 | NVbpa —
GPIO[5] N17 | NVppH —
GPIO[6] P21 | NVppH —
Power and Ground Supplies

AVpp+ R6 [ — —
AVppo V10 [ — —
NC, No Connection B11,B16, D16 — — —
Vpb Y23,H8,H9,H10, H14, | — -

H15, H16, J8, J16, K8,

K16,L8, L16, M8, M16,

N8, N16, P8, P16, RS,

R16, T8, T9, T10, T11,

T12, T13,T14, T15,
T16
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Table 53. MPC8308 Pinout Listing (continued)

Signal

Package Pin Number

Pin Type

Power

Supply Notes

VSS

A2,A21,B1, B19, B23,
C4, C16, D6, D19, E3,
F8, F15, F17, F23, G7,
G8, G10, G15, G16,
G17, G20, H2, H6, H7,
H17, H23, J7, J9, J10,
J11, J12, 13, J14,
J15, K9, K10, K11,
K12, K13, K14, K15,
L1,L7,L9, L10, L11,
L12, 113, L14, L15,
L20, M4, M9, M10,
M11, M12, M13, M14,
M15, N9, N10, N11,
N12, N13, N14, N15,
P6, P7, P9, P10, P11,
P12, P13, P14, P15,
R2, R7, R9, R10, R11,
R12, R13, R14, R15,
R22, T6, T7, U8, U17,
u21, V2, V7, Vo, Vi1,
W20, Y8, Y15, AA4,
AB1, AB6, AB12,
AB19, AC2, AC9, AC23

NVppa

B7,B10, C7, D9, F9

NVpps

A16, A19,C18

NVppc

A23, B22, D23, E20,
G18

NVppr

G22, J22, K17

NVppg

M17, N22

NVppH

P17, R20, T17, T23,
W22, Y22

NVppy

AB23, AA22

NVppp_k

u10, U14, Y5, Y18,
AA11, AB8, AB16,
AB22, AC4,
AC13

GVDD

A1, A6, B3, D1, F1,F6,
G4, J1,J4,K7,N1, N7,
T1, T4, U7, Y3, AC1

XPADVDD

D15, F10, F14

XPADVSS

A10, B15, D14, G13,
G14, H12
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Table 53. MPC8308 Pinout Listing (continued)

Package and Pin Listings

Signal Package Pin Number | Pin Type :3:;;; Notes
XCOREVDD A14,B12,C13 | — —
XCOREVSS A12, B14, C11, D11, | — —
D13, G11, H11, H13
Notes:

1. This pin is an open drain signal. A weak pull-up resistor (1 kQ2) should be placed on this pin to NVpp

2. This pin is an open drain signal. A weak pull-up resistor (2—10 k) should be placed on this pin to NVpp.
3. This output is actively driven during reset rather than being three-stated during reset.
4.
6.

This pin has weak internal pull-up that is always enabled. 5. This pin must always be tied to VSS.

Internal thermally sensitive resistor, resistor value varies linearly with temperature. Useful for determining the junction

temperature.

7.The LB_POR_CFG_BOQOT_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 buffer released to high impedance

is needed.

8. This pin has weak internal pull-down that is always enabled
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Clocking

21 Clocking

Figure 53 shows the internal distribution of clocks within the device.
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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 M PC8308:
o Systemclock (SYS CLK_IN)
 Ethernet Clock (TSEC1_RX_CLK/TSEC1 TX_ CLK/TSEC1_GTX_CLK125 for eTSEC)
* SerDesPHY 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, aclock generation chip, or some other
source that provides a standard CMOS square wave input.
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21.1 System Clock Domains

The primary clock input (SYS_CLK_IN) frequency is multiplied up by the system phase-locked loop
(PLL) and the clock unit to create three major clock domains:

» The coherent system bus clock (csb_clk)

* Theinternal clock for the DDR controller (ddr_clk)

* Theinterna clock for the local businterface unit (Ibc_clk)

The csb_clk frequency is derived asfollows:
csb_clk=[SYS CLK_IN] x SPMF

The csb_clk serves as the clock input to the e300 core. A second PLL inside the core multiplies up the
csb_clk frequency to create theinternal clock for the core (core_clk). The system and core PLL multipliers
are selected by the SPMF and COREPLL fields in the reset configuration word low (RCWL), whichis
loaded at power-on reset or by one of the hard-coded reset options. For more information, see the Reset
Clock Configuration chapter in the MPC8308 Power QUICC |1 Pro Processor Reference Manual.

The DDR SDRAM memory controller will operate with a frequency equal to twice the frequency of
csb_clk. Notethat ddr_clk is not the external memory bus frequency; ddr_clk passes through the DDR
clock divider (+2) to create the differential DDR memory bus clock outputs (MCK and MCK). However,
the data rate is the same frequency as ddr_clk.

Thelocal busmemory controller will operate with afrequency equal to the frequency of csb_clk. Note that
Ibc_clkisnot the external local busfrequency; Ibc_clk passes through the LBC clock divider to create the
external local bus clock outputs (LSYNC_OUT and LCLKO0:2). The LBC clock divider ratiois controlled
by LCCR[CLKDIV]. For more information, see the Reset Clock Configuration chapter in the MPC8308
PowerQUICC Il Pro Processor Reference Manual.

In addition, some of the internal units may be required to be shut off or operate at lower frequency than
the csb_clk frequency. These units have a default clock ratio that can be configured by a memory mapped
register after the device comes out of reset. Table 54 specifies which units have a configurable clock
frequency. For more information, see Reset Clock Configuration chapter in the MPC8308 Power QUICC
I Pro Processor Reference Manual.

Table 54. Configurable Clock Units

Unit Default Frequency Options
eTSEC1,eTSEC2 csb_clk/3 Off, csb_clk, csb_clk/2, csb_clk/3
1’c csb_clk Off, csb_clk,csb_clki2, csb_clki/3
DMA complex csb_clk Off, csb_clk,csb_clk/2,csb_clk/3
PCIEXP csb_clk Off, csb_clk, csb_clki2, csb_clk/3
eSDHC csb_clk Off, csb_clk, csb_clk/2, csb_clk/3
uUSB csb_clk Off, csb_clk, csb_clk/2, csb_clk/3

NOTE

The clock ratios of these units must be set before they are accessed.
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Table 55 provides the operating frequencies for the device under recommended operating conditions
(Table 2).

Table 55. Operating Frequencies for MPC8308

Characteristic’ Maximum Operating Frequency Unit
e300 core frequency (core_clk) 400 MHz
Coherent system bus frequency (csb_clk) 133 MHz
DDR2 memory bus frequency (MCK)? 133 MHz
Local bus frequency (LCLK0)3 66 MHz

Notes:

1. The SYS_CLK_IN frequency, RCWL[SPMF], and RCWL[COREPLL] settings must be chosen such that the resulting csb_clk,
MCK, LCLKO, and core_clk frequencies do not exceed their respective maximum or minimum operating frequencies.

2. The DDR data rate is 2x the DDR memory bus frequency.

3. The local bus frequency is 1/2, 1/4, or 1/8 of the Ibc_clk frequency (depending on LCCR[CLKDIV]) which is in turn, 1x or 2x
the csb_clk frequency (depending on RCWL[LBCM])).

21.2 System PLL Configuration

The system PLL iscontrolled by the RCWL[SPMF] parameter. Table 56 shows the multiplication factor
encodings for the system PLL.

Table 56. System PLL Ratio

RCWL[SPMF] csb_clk: SYS_CLK_IN
0000 Reserved
0001 Reserved
0010 2:1
0011 3:1
0100 4:1
0101 5:1
0110-1111 Reserved

As described in Section 21, “Clocking,” the LBCM, DDRCM, and SPMF parameters in the reset
configuration word low select the ratio between the primary clock input (SYS_CLK _IN) and the internal
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coherent system bus clock (csb_clk). Table 57 showsthe expected frequency valuesfor the CSB frequency
for select csb _clkto SYS CLK_IN ratios.

Table 57. CSB Frequency Options

Input Clock Frequency (MHz)

SPMF
csb_clk :Input Clock Ratio
25 33.33 66.67
0010 2:1 133
0100 4:1 133
0101 5:1 125 167

21.3 Core PLL Configuration

RCWL[COREPLL] selectstheratio between theinternal coherent system busclock (csb_clk) and the e300
core clock (core_clk). Table 58 shows the encodings for RCWL[COREPLL]. COREPLL valuesthat are
not listed in Table 58 should be considered as reserved.

NOTE

Core VCO frequency = core frequency x VCO divider. The VCO divider,
which is determined by RCWLR[COREPLL], must be set properly so that
the core VCO frequency isin the range of 400800 MHz.

Table 58. e300 Core PLL Configuration

RCWL[COREPLL]
core_clk: csb_clk Ratio’ VCO Divider (VCOD)?2

0-1 2-5 6

nn 0000 0 PLL bypassed PLL bypassed

(PLL off, csb_clk clocks core directly) (PLL off, csb_clk clocks core directly)

11 nnnn n n/a n/a

00 0001 0 1:1 2

01 0001 0 1:1 4

10 0001 0 1:1 8

00 0001 1 1.5:1 2

01 0001 1 1.5:1 4

10 0001 1 1.5:1 8

00 0010 0 2:1 2

01 0010 0 2:1 4

10 0010 0 2:1 8

00 0010 1 2.5:1 2

01 0010 1 2.5:1 4
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Table 58. e300 Core PLL Configuration (continued)

RCWL[COREPLL]

0-1 2-5 6

core_clk: csb_clk Ratio'

VCO Divider (VCOD)?2

10 0010 1 2.5:1 8

00 0011 0 3:1 2

01 0011 0 3:1 4

10 0011 0 3:1 8
Note:

' For any core_clk:csb_clk ratios, the core_clk must not exceed its maximum operating frequency of 400 MHz.
2 Core VCO frequency = core frequency x VCO divider. Note that VCO divider has to be set properly so that the

core VCO frequency is in the range of 400-800 MHz.

22 Thermal

This section describes the thermal specifications of the device.

22.1 Thermal Characteristics

Table 59 provides the package thermal characteristics for the 473, 19 x 19 mm MAPBGA.
Table 59. Package Thermal Characteristics for MAPBGA

Characteristic Board Type Symbol Value Unit Notes
Junction to Ambient Natural Convection Single layer board (1s) Reua 42 °C/W 1,2
Junction to Ambient Natural Convection Four layer board (2s2p) Reua 27 °C/W 1,2,3
Junction to Ambient (@200 ft/min) Single layer board (1s) Rouma 35 °C/W 1,3
Junction to Ambient (@200 ft/min) Four layer board (2s2p) Rouma 24 °C/W 1,3
Junction to Board — Rouss 17 °C/W 4
Junction to Case — ReJc 9 °C/W 5
Junction to Package Top Natural Convection Yr 2 °C/W 6
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Table 59. Package Thermal Characteristics for MAPBGA (continued)

Characteristic Board Type Symbol Value Unit Notes

Notes:

1. Junction temperature is a function of die size, on-chip power dissipation, package thermal resistance, mounting site (board)
temperature, ambient temperature, air flow, power dissipation of other components on the board, and board thermal
resistance.

2. Per JEDEC JESD51-2 with the single layer board horizontal. Board meets JESD51-9 specification.
3. Per JEDEC JESD51-6 with the board horizontal.

4. Thermal resistance between the die and the printed circuit board per JEDEC JESD51-8. Board temperature is measured on
the top surface of the board near the package.

5. Thermal resistance between the die and the case top surface as measured by the cold plate method (MIL SPEC-883 Method
1012.1).

6. Thermal characterization parameter indicating the temperature difference between package top and the junction
temperature per JEDEC JESD51-2. When Greek letters are not available, the thermal characterization parameter is written
as Psi-JT.

22.2 Thermal Management Information

For thefollowing sections, Py = (Vpp x I pp) + Pj0, Where Pj,o isthe power dissipation of the [/O drivers.

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

An estimation of the chip junction temperature, T 3, can be obtained from the equation:
T3=Ta+ (Rgax Pp)

where:

T; = junction temperature (°C)

T, = ambient temperature for the package (°C)

Rgia = junction-to-ambient thermal resistance (°C/W)

Pp = power dissipation in the package (W)
The junction-t-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 atightly packed printed-circuit board. The value obtained on the board with the interna

planesisusually appropriateif the board haslow power dissipation and the componentsare well separated.
Test cases have demonstrated that errors of afactor of two (in the quantity T;—T,) are possible.

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

Thethermal performance of adevice cannot be adequately predicted from the junction-to-ambient thermal
resistance. The thermal performance of any component is strongly dependent on the power dissi pation 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
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the local ambient conditions explicitly asthe board temperature provides amore precise description of the
local ambient conditions that determine the temperature of the device.
At aknown board temperature, the junction temperature is estimated using the following equation:
T;=Tg+ (Rag X Pp)
where:
T; = junction temperature (°C)
Tg = board temperature at the package perimeter (°C)
Rgsg = 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.

22.2.3 Experimental Determination of Junction Temperature

To determine the junction temperature of the device in the application after prototypes are available, the
thermal characterization parameter ( ¥51) can be used to determine the junction temperature with a
measurement of the temperature at the top center of the package case using the following equation:

Ty=Tr+ (¥ xPp)

where:

T; = junction temperature (°C)

T+ = thermocoupl e temperature on top of package (°C)

¥51 = thermal characterization parameter (°C/W)

Pp = power dissipation in the package (W)
The thermal characterization parameter is measured per JESD51-2 specification using a40 gauge type T
thermocoupl e epoxied to the top center of the package case. The thermocouple should be positioned so
that the thermocouple junction rests on the package. A small amount of epoxy is placed over the
thermocoupl e junction and over about 1 mm of wire extending from the junction. The thermocouple wire

is placed flat against the package case to avoid measurement errors caused by cooling effects of the
thermocouple wire.

23 System Design Information

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

The deviceincludestwo PLLs.

1. Theplatform PLL generatesthe 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 PLLslisted aboveis provided with power through independent power supply pins (AV pp; for
core PLL and AV pp, for the platform PLL). The AV pp level should always be equivalent to Vpp, and
preferably these voltages are derived directly from Vpp through alow pass filter scheme such as the
following.

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

Thiscircuit isintended to filter noiseinthe 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 AV pp pin being supplied to minimize
noise coupled from nearby circuits. It should be possible to route directly from the capacitorsto the AV pp
pin, which is on the periphery of package, without the inductance of vias.

Figure 54 shows the PLL power supply filter circuits.

10 Q
Vpp © VWA i _I‘_ 0 AVpp1 and AVppp
22 uF 22 uF

—— Low ESL Surface Mount Capacitors

Figure 54. PLL Power Supply Filter Circuit

23.3 Decoupling Recommendations

Due to large address and data buses, and high operating frequencies, the device can generate transient
power surges and high frequency noisein its power supply, especialy whiledriving large capacitive loads.
This noise must be prevented from reaching other componentsin the M PC8308 system, and the MPC8308
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 Vpp, NVpp, GVpp and LV pp pin of the device.

MPC8308 PowerQUICC Il Pro Processor Hardware Specification, Rev. 2

Freescale Semiconductor 83



System Design Information

These decoupling capacitors should receive their power from separate Vpp, NVpp, GVpp, LVpp, and
V g5 power planes in the PCB, utilizing 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 avalue 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 Vpp, NVpp, GVpp, LV pp planes, to enable quick recharging of the smaller chip capacitors.
These bulk capacitors should have alow 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 to 330 uF (AV X TPS tantalum or Sanyo
OSCON). However, customers should work directly with their power regulator vendor for best valuesand
types of bulk capacitors.

23.4 Connection Recommendations

To ensurereliable operation, it is highly recommended to connect unused inputs to an appropriate signal
level. Unused active low inputs should betied to NV pp, GV pp, LV pp asrequired. Unused active high
inputs should be connected to VSS. All NC (no-connect) signals must remain unconnected.

Power and ground connections must be made to all external Vpp, NVpp, AVpp1, AVpp2, GVpp, LVpp
and V gg pins of the device.

23.5 Output Buffer DC Impedance

The device drivers are characterized over process, voltage, and temperature. For all buses, the driver isa
push-pull single-ended driver type (open drain for 1°C, MDIO and HRESET)

To measure Z, for the single-ended drivers, an external resistor is connected from the chip pad to NV pp
or Vgs. Then, the value of each resistor is varied until the pad voltage is NV pp/2 (Figure 55). The output
impedance is the average of two components, the resistances of the pull-up and pull-down devices. When
datais held high, SW1 isclosed (SW2 is open), and Rp is trimmed until the voltage at the pad equals
NV pp/2. Rpthen becomestheresistance of the pull-up devices. Rp and Ry are designed to be close to each
other in value. Then, Zg= (Rp+ Ry)/2.
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NVpp

SwW2
Pad
Data

SwWi1

VSS
Figure 55. 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 voltageis measured while driving logic 1 without an external differential
termination resistor. The measured voltage sV 1 = Rgoyrce X | source- S€CONd, the output voltage is measured
while driving logic 1 with an external precision differential termination resistor of value Ry The
measured voltage isV, = (L/(Y/R1 + 1/Ry)) X I gyyree- Solving for the output impedance gives Regyrce =
Rierm X (V1/V,—1). Thedrive current is then | g e = V1/Reource:

Table 60 summarizes the signal impedance targets. The driver impedance are targeted at minimum V pp,
nominal NV pp, 105°C.

Table 60. Impedance Characteristics

Impedance Local !3us, E_thernet, DUART, Control, DDR DRAM | Symbol Unit
Configuration, Power Management
RN 42 Target 20 Target Zy
Rp 42 Target 20 Target Zy Q

Note: Nominal supply voltages. See Table 2, T; = 105°C.

23.6 Configuration Pin Muxing

The device provides the user with power-on configuration options which can be set through the use of
external pull-up or pull-down resistors of 4.7 K€ on certain output pins (see customer visible
configuration pins). These pins are generally used as output only pinsin normal operation.

While PORESET is asserted however, these pins are treated as inputs. The value presented on these pins
while PORESET is asserted, is latched when PORESET deasserts, at which time the input receiver is
disabled and the I/O circuit takes on its normal function. Careful board layout with stubless connections
to these pull-up/pull-down resistors coupled with the large value of the pull-up/pull-down resistor should
minimize the disruption of signa quality or speed for output pins thus configured.
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23.7 Pull-Up Resistor Requirements

The device requires high resistance pull-up resistors (10 k€2 is recommended) on open drain type pins
including 1°C, Ethernet management MDIO, HRESET and IPIC (integrated programmable interrupt
controller).

Correct operation of the JTAG interface requires configuration of a group of system control pins as
demonstrated in Figure 56. Care must be taken to ensure that these pinsare maintained at avalid deasserted
state under normal operating conditions because most have asynchronous behavior and spurious assertion,
which give unpredictable results.

24 Ordering Information

This section presents ordering information for the devices discussed in this document, and it shows an
example of how the parts are marked. Ordering information for the devicesfully covered by this document
isprovided in Section 24.1, “Part Numbers Fully Addressed by This Document.”

24.1 Part Numbers Fully Addressed by This Document

Table 61 provides the Freescal e part numbering nomenclature for the MPC8308 family. Note that the
individual part numbers correspond to a maximum processor core frequency. For available frequencies,
contact your local Freescale sales office. In addition to the maximum processor core frequency, the part
numbering scheme also includes the maximum effective DDR memory speed. Each part number also
contains a revision code which refers to the die mask revision number.

Table 61. Part Numbering Nomenclature

MPC nnnn C VM AD D A
Product Part Temperature Package? e300 Core DDR Revision
Code Identifier Range' 9 Frequency® Frequency Level

MPC 8308 Blank =0 to VM = Pb-free 473 AD =266 MHz |D =266 MHz | Contact local
105°C MAPBGA AF = 333 MHz Freescale
C=-40t0 105°C AG =400 MHz sales office
Notes:

1. Contact local Freescale office on availability of parts with C temperature range.

2. See Section 20, “Package and Pin Listings,” for more information on available package types.

3. 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 Part Number Specifications may support
other maximum core frequencies.
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Parts are marked as in the example shown in Figure 56.

MPCnnnnCVMADDA
core/platform MHZ
ATWLYYWW
CCccCC
*MMMMM YWWLAZ

PBGA
Notes:

ATWLYYWW is the traceability code.
CCCCC is the country code.

MMMMM is the mask number.

YWWLAZ is the assembly traceability code.

Figure 56. Freescale Part Marking for PBGA Devices

Ordering Information

Table 62 shows the SVR settings.
Table 62. SVR Settings
Device Package SVR
MPC8308 MAPBGA 0x8101 _0110

Note: PVR =8085_0020 for the device.
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25 Document Revision History

Table 63 provides arevision history for this hardware specification.

Table 63. Document Revision History

Revision Date Substantive Change(s)

Rev 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,
tbpkHes changed from 3.15ns to 2.5ns
tookHmp @nd tppkHme Values updated
* In Figure 6, corrected tppkpmp & tbpkHmE 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

Rev 1 06/2010 | * InTable 4, Tp = 105 replaced with T; = 105

* InTable 8, fgys_cLk_IN (Max) = 66 replaced with 66.67 and tgys cLk_iN (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.

Rev 0 05/2010 | Initial release
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