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MPC8533E Overview

— General-purpose chip select machine (GPCM)

— Three user programmable machines (UPMs)

Parity support

Default boot ROM chip select with configurable bus width (8, 16, or 32 bits)

» Two enhanced three-speed Ethernet controllers (eTSECs)

Three-speed support (10/100/1000 Mbps)

Two IEEE Std 802.3™, [EEE 802.3u, IEEE 802.3x, IEEE 802.3z, IEEE 802.3ac, and
IEEE 802.3ab-compliant controllers

Support for various Ethernet physical interfaces:

— 1000 Mbps full-duplex IEEE 802.3 GMII, IEEE 802.3z TBI, RTBI, and RGMII.

— 10/100 Mbps full- and half-duplex IEEE 802.3 MII, IEEE 802.3 RGMII, and RMII.

Flexible configuration for multiple PHY interface configurations.

TCP/IP acceleration and QoS features available

— IP v4 and IP v6 header recognition on receive

— [P v4 header checksum verification and generation

— TCP and UDP checksum verification and generation

— Per-packet configurable acceleration

— Recognition of VLAN, stacked (queue in queue) VLAN, 802.2, PPPoE session, MPLS
stacks, and ESP/AH IP-security headers

— Supported in all FIFO modes

Quality of service support:

— Transmission from up to eight physical queues

— Reception to up to eight physical queues

Full- and half-duplex Ethernet support (1000 Mbps supports only full duplex):

— IEEE 802.3 full-duplex flow control (automatic PAUSE frame generation or
software-programmed PAUSE frame generation and recognition)

Programmable maximum frame length supports jumbo frames (up to 9.6 Kbytes) and
IEEE Std 802.1™ virtual local area network (VLAN) tags and priority

VLAN insertion and deletion

— Per-frame VLAN control word or default VLAN for each eTSEC

— Extracted VLAN control word passed to software separately
Retransmission following a collision

CRC generation and verification of inbound/outbound frames
Programmable Ethernet preamble insertion and extraction of up to 7 bytes
MAC address recognition:

— Exact match on primary and virtual 48-bit unicast addresses

— VRRP and HSRP support for seamless router fail-over

— Up to 16 exact-match MAC addresses supported
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Electrical Characteristics

Table 1. Absolute Maximum Ratings1 (continued)

Characteristic Symbol Max Value Unit | Notes
DDR and DDR2 DRAM I/O voltage GVpp -0.3t02.75 \Y —
—0.3101.98
Three-speed Ethernet 1/0, MIl management voltage LVpp (eTSEC1) -0.310 3.63 \" —
-0.3t02.75
TVpp (eTSECS3) —0.3t0 3.63 \Y —
-0.3t02.75
PCI, DUART, system control and power management, I°C, and OVpp —-0.310 3.63 \ —
JTAG 1/O voltage
Local bus 1/O voltage BVpp —0.3t0 3.63 \ —
-0.3t02.75
—0.3t01.98
Input voltage DDR/DDR2 DRAM signals MV N —0.3to (GVpp + 0.3) 2
DDR/DDR2 DRAM reference MVRer —0.3 to (GVpp + 0.3) 2
Three-speed Ethernet signals LViN —0.3 to (LVpp + 0.3) \ 2
TV|N -0.3to (TVDD +0.3)
Local bus signals BV|n —-0.3to (BVpp + 0.3) —
DUART, SYSCLK, system control and power OV|n —0.3to (OVpp + 0.3) Vv 2
management, IZC, and JTAG signals
PCI OV —0.3 to (OVpp + 0.3) \Y 2
Storage temperature range Tsta -55 to 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.

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

2.1.2 Recommended Operating Conditions

Table 2 provides the recommended operating conditions for this device. Note that the values in Table 2 are
the recommended and tested operating conditions. Proper device operation outside these conditions is not
guaranteed.

Table 2. Recommended Operating Conditions

Characteristic Symbol Recommended Unit | Notes
Value
Core supply voltage Vb 1.0 50 mV Vv —
PLL supply voltage AVpp 1.0+ 50 mV \ 1
Core power supply for SerDes transceivers SVpp 1.0+ 50 mV \ —
Pad power supply for SerDes transceivers XVpp 1.0 £ 50 mV \" —
DDR and DDR2 DRAM 1/O voltage GVpp 25V +125mV \Y 2
1.8V +90 mV
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3 Power Characteristics

The estimated typical core power dissipation for the core complex bus (CCB) versus the core frequency

for this family of PowerQUICC III devices is shown in Table 4.

Table 4. MPC8533E Core Power Dissipation

Power Characteristics

Power Mode Core Frequency Platform Vpp Junction Power Notes

(MHz) Frequency (MHz) V) Temperature (°C) (w)
Typical 667 333 1.0 65 2.6 1,2
Thermal 90 3.75 1,3
Maximum 5.85 1,4
Typical 800 400 1.0 65 2.9 1,2
Thermal 90 4.0 1,3
Maximum 6.0 1,4
Typical 1000 400 1.0 65 3.6 1,2
Thermal 90 4.4 1,3
Maximum 6.2 1,4
Typical 1067 533 1.0 65 3.9 1,2
Thermal 90 5.0 1,3
Maximum 6.5 1,4
Notes:

1. These values specify the power consumption at nominal voltage and apply to all valid processor bus frequencies and

configurations. The values do not include power dissipation for /O supplies.

2. Typical power is an average value measured at the nominal recommended core voltage (Vpp) and 65°C junction temperature
(see Table 2) while running the Dhrystone 2.1 benchmark.
3. Thermal power is the average power measured at nominal core voltage (Vpp) and maximum operating junction temperature
(see Table 2) while running the Dhrystone 2.1 benchmark.

4. Maximum power is the maximum power measured at nominal core voltage (Vpp) and maximum operating junction

temperature (see Table 2) while running a smoke test which includes an entirely L1-cache-resident, contrived sequence of
instructions which keep the execution unit maximally busy.

4 Input Clocks

This section contains the following subsections:

* Section 4.1, “System Clock Timing”
» Section 4.2, “Real-Time Clock Timing”

* Section 4.3, “eTSEC Gigabit Reference Clock Timing”

» Section 4.4, “Platform to FIFO Restrictions”
* Section 4.5, “Other Input Clocks”
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DUART

Figure 5 shows the DDR SDRAM output timing diagram.
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Figure 5. DDR and DDR2 SDRAM Output Timing Diagram
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Figure 6. DDR AC Test Load

Figure 6 provides the AC test load for the DDR bus.
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7 DUART

This section describes the DC and AC electrical specifications for the DUART interface of the
MPCS8533E.

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 Notes
High-level input voltage ViH 2 OVpp + 0.3 \ —
Low-level input voltage Vi -0.3 0.8 \ —
Input current (Viy =0V or V| = Vpp) N — +5 pA 1
High-level output voltage (OVpp = min, lgy = -2 mA) VoH 24 — Vv —

MPC8533E PowerQUICC Il Integrated Processor Hardware Specifications, Rev. 8
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Enhanced Three-Speed Ethernet (€TSEC), Mil Management

Table 26. GMII Receive AC Timing Specifications (continued)
At recommended operating conditions with L/TVDD of 3.3V + 5% or2.5V + 5%

Parameter/Condition Symbol' Min Typ Max Unit Notes

RX_CLK clock fall time (80%—20%) tGRXF — — 1.0 ns —

Note:

1. The symbols used for timing specifications follow the pattern of tfirt two letters of functional block)(signal)(state)(reference) (state) fOF
inputs and irst two letters of functional block)(reference)(state)(signal)(state) O outputs. For example, tgrpykH Symbolizes GMIl receive
timing (GR) with respect to the time data input signals (D) reaching the valid state (V) relative to the tgy clock reference (K)
going to the high state (H) or setup time. Also, tgrpxkL Symbolizes GMII receive timing (GR) with respect to the time data
input signals (D) went invalid (X) relative to the tgry 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 tgrx represents the GMII (G) receive (RX) clock. For rise and fall times, the latter convention
is used with the appropriate letter: R (rise) or F (fall).

Figure 10 provides the AC test load for eTSEC.

Output {) Z,=50Q Q LVpp/2
R.= 50 Q

Figure 10. eTSEC AC Test Load

Figure 11 shows the GMII receive AC timing diagram.

|4 tGRx >
RX_CLK
-<— tGRXH —>>
RXD[7:0]
RX_DV
RX_ER
<—— tGRDXKH —>
tGROVKH —> <

Figure 11. GMII Receive AC Timing Diagram

8.4 MiIl AC Timing Specifications

This section describes the MII transmit and receive AC timing specifications.
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Enhanced Three-Speed Ethernet (€TSEC), Mil Management

Table 28. Mil Receive AC Timing Specifications (continued)
At recommended operating conditions with L/TVDD of 3.3 V + 5%.0r 2.5 V + 5%.

Parameter/Condition Symbol’ Min Typ Max Unit Notes
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 (20%—80%) tMRXR 1.0 — 4.0 ns —
RX_CLK clock fall time (80%—20%) tMRXF 1.0 — 4.0 ns —

Note:
1. The symbols used for timing specifications follow the pattern of Yfirst 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, tyrpykH symbolizes Mil receive
timing (MR) with respect to the time data input signals (D) reach the valid state (V) relative to the ty;grx clock reference (K)
going to the high (H) state or setup time. Also, tyrpxkL Symbolizes Ml receive timing (GR) with respect to the time data input
signals (D) went invalid (X) relative to the tyygrx 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).

Figure 13 provides the AC test load for eTSEC.
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Figure 13. eTSEC AC Test Load
Figure 14 shows the MII receive AC timing diagram.
< tMRx > tMRXR —>
RX_CLK
tMRXH tMRXF
RXD[3:0]
RX_DV Valid Data
RX_ER
tMRDVKH <
—> tMRDXKL

Figure 14. MIl Receive AC Timing Diagram

8.5 TBI AC Timing Specifications

This section describes the TBI transmit and receive AC timing specifications.
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Enhanced Three-Speed Ethernet (€TSEC), Mil Management

Table 32. RGMII and RTBI AC Timing Specifications (continued)
At recommended operating conditions with L/TVpp of 2.5 V + 5%.

Parameter/Condition Symbol' Min Typ Max Unit Notes

Fall time (20%—80%) tRaTE — — 0.75 ns —

Notes:

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

2. This implies that PC board design will require clocks to be routed such that an additional trace delay of greater than 1.5 ns
will be 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. Guaranteed by design.

Figure 18 shows the RGMII and RTBI AC timing and multiplexing diagrams.
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Figure 18. RGMII and RTBI AC Timing and Multiplexing Diagrams
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Local Bus

Internal Launch/Capture Clock
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Figure 25. Local Bus Signals (PLL Bypass Mode)

NOTE

In PLL bypass mode, LCLK[n] is the inverted version of the internal clock
with the delay of t; gxykT In this mode, signals are launched at the rising
edge of the internal clock and are captured at falling edge of the internal
clock withe the exception of LGTA/LUPWAIT (which is captured on the
rising edge of the internal clock).
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JTAG

Table 45. JTAG AC Timing Specifications (Independent of SYSCLK)1 (continued)

At recommended operating conditions (see Table 3).

Parameter Symbol? Min Max Unit Notes
JTAG external clock to output high impedance: ns 5
Boundary-scan data tyTkLDZ 3 19
TDO tyTKLOZ 3 9

Notes:

1. All outputs are measured from the midpoint voltage of the falling/rising edge of t¢ 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 30).
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 tfirst two letters of functional block)(reference)(state)(signal)(state) fOr outputs. For example, t;rpykH 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, tjtpxkH Symbolizes JTAG timing (JT) with respect to the time data input signals
(D) went invalid (X) relative to the t g clock reference (K) going to the high (H) state. Note that, in general, the clock reference
symbol representation is based on three letters representing the clock of a particular functional. For rise and fall times, the
latter convention is used with the appropriate letter: R (rise) or F (fall).

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

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

5. Non-JTAG signal output timing with respect to ty¢ k.

Figure 30 provides the AC test load for TDO and the boundary-scan outputs.

Output *@ Zy=500Q O AN OVpp/2
R =50 Q
1 1

Figure 30. AC Test Load for the JTAG Interface

Figure 31 provides the JTAG clock input timing diagram.

JTAG
External Clock

< Lra > trar
VM = Midpoint Voltage (OVpp/2)
Figure 31. JTAG Clock Input Timing Diagram

Figure 32 provides the TRST timing diagram.

TRST VM VM

< tTRsT >|

VM = Midpoint Voltage (OVpp/2)

Figure 32. TRST Timing Diagram
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12c

Figure 33 provides the boundary-scan timing diagram.
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Boundary
Data Outputs

—>| YKLz Je
Boundary Ne

Data Outputs Output Data Valid >/‘

Output Data Valid

VM = Midpoint Voltage (OVpp/2)
Figure 33. Boundary-Scan Timing Diagram

13 12C

This section describes the DC and AC electrical characteristics for the I°C interfaces of the MPC8533E.

13.1  12C DC Electrical Characteristics

Table 46 provides the DC electrical characteristics for the I2C interfaces.

Table 46. I>C DC Electrical Characteristics
At recommended operating conditions with OVpp of 3.3 V + 5%.

Parameter Symbol Min Max Unit Notes
Input high voltage level ViH 0.7 x OVpp OVpp + 0.3 \ —
Input low voltage level Vi -0.3 0.3 x OVpp \ —
Low level output voltage VoL 0 0.2 x OVpp \" 1
Pulse width of spikes which must be suppressed by the tiokHKL 0 50 ns 2
input filter
Input current each 1/O pin (input voltage is between I -10 10 pA 3
0.1 x OVpp and 0.9 x OVpp(max)
Capacitance for each I/O pin C — 10 pF —
Notes:

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

2. Refer to the MPC8533E PowerQUICC Il Integrated Communications Host Processor Reference Manual for information on
the digital filter used.

3. I/0 pins will obstruct the SDA and SCL lines if OVpp is switched off.
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GPIO
Figure 34 provides the AC test load for the IC.
Output 4{) Zp=500Q () AN OVpp/2
R, =500
T L

Figure 34. IC AC Test Load

Figure 35 shows the AC timing diagram for the IC bus.
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14 GPIO

This section describes the DC and AC electrical specifications for the GPIO interface of the MPC8533E.
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EX
™ %
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Figure 35. I2C Bus AC Timing Diagram

14.1 GPIO DC Electrical Characteristics

Table 48 provides the DC electrical characteristics for the GPIO interface.
Table 48. GPIO DC Electrical Characteristics

Parameter Symbol Min Max Unit Notes
High-level input voltage ViH 2 OVpp + 0.3 \ —
Low-level input voltage Vi -0.3 0.8 \ —
Input current (Viy =0 V or Viy = Vpp, N — +5 pA 1
High-level output voltage (OVpp = mn, Igy = —2 mA) Vo 24 — Vv —
Low-level output voltage (OVpp = min, Ig, =2 mA) VoL — 0.4 Vv —

Note:
1. Note that the symbol V|, in this case, represents the OV, symbol referenced in Table 1 and Table 2.
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PCI

14.2 GPIO AC Electrical Specifications

Table 49 provides the GPIO input and output AC timing specifications.
Table 49. GPIO Input AC Timing Specifications

Parameter Symbol Typ Unit Notes

GPIO inputs—minimum pulse width tPiwiD 20 ns 1

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 36 provides the AC test load for the GPIO.

Output %)
il

Zy=500 <> A OVpp/2
R, =50 Q
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Figure 36. GPIO AC Test Load

15 PCI

This section describes the DC and AC electrical specifications for the PCI bus of the MPC8533E.

15.1 PCI DC Electrical Characteristics

Table 50 provides the DC electrical characteristics for the PCI interface.
Table 50. PCI DC Electrical Characteristics

Parameter Symbol Min Max Unit Notes
High-level input voltage ViH 2 OVpp + 0.3 \Y —
Low-level input voltage Vi -0.3 0.8 \Y —
Input current (Vi =0V or Vi = Vpp) N — +5 pA 2
High-level output voltage (OVpp = min, Igy = —2mA) Vou 2.4 — \Y —
Low-level output voltage (OVpp = min, Ig; =2 mA) VoL — 0.4 —

Notes:
1. Ranges listed do not meet the full range of the DC specifications of the PCI 2.2 Local Bus Specifications.
2. Note that the symbol V|, in this case, represents the OV,y symbol referenced in Table 1 and Table 2.
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PCI

15.2 PCI AC Electrical Specifications

This section describes the general AC timing parameters of the PCI bus. Note that the SYSCLK signal is
used as the PCI input clock. Table 51 provides the PCI AC timing specifications at 66 MHz.

Table 51. PCI AC Timing Specifications at 66 MHz

Parameter Symbol’ Min Max Unit Notes

SYSCLK to output valid tpckHOV — 7.4 ns 2,3
Output hold from SYSCLK tpckHOX 2.0 — ns 2

SYSCLK to output high impedance tpckHOZ — 14 ns 2,4
Input setup to SYSCLK tPCIVKH 3.7 — ns 2,5
Input hold from SYSCLK tPCIXKH 0.5 — ns 2,5
REQ64 to HRESET? setup time tPCRVRH 10 x tgyg — clocks 6,7
HRESET to REQ64 hold time tPCRHRX 0 50 ns 7

HRESET high to first FRAME assertion tpcRHEY 10 — clocks 8

Rise time (20%—-80%) tpcicLK 0.6 2.1 ns —
Fall time (20%—80%) tpcicLK 0.6 2.1 ns —

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 Yirst two letters of functional block)(reference)(state)(signal)(state) for outputs. For example, tpcyky symbolizes PCI timing
(PC) with respect to the time the input signals (I) reach the valid state (V) relative to the SYSCLK clock, tgyg, reference (K)
going to the high (H) state or setup time. Also, tpcrHpy Symbolizes PCI timing (PC) with respect to the time hard reset (R)
went high (H) relative to the frame signal (F) going to the valid (V) state.

. See the timing measurement conditions in the PCI 2.2 Local Bus Specifications.
. All PCI signals are measured from OVpp/2 of the rising edge of PCI_SYNC_IN to 0.4 x OVpp of the signal in question for

3.3-V PCI signaling levels.

. 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.

. Input timings are measured at the pin.
. The timing parameter tgyg indicates the minimum and maximum CLK cycle times for the various specified frequencies. The

system clock period must be kept within the minimum and maximum defined ranges. For values see Section 19, “Clocking”

. The setup and hold time is with respect to the rising edge of HRESET.
. The timing parameter tpcryry is @ minimum of 10 clocks rather than the minimum of 5 clocks in the PC/I 2.2 Local Bus

Specifications.

. The reset assertion timing requirement for HRESET is 100 us.

Figure 37 provides the AC test load for PCI.

Output %) Zy=1KQ <\ M OVpp/2
) RL=50Q
I T
Figure 37. PCI AC Test Load
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PCI Express

17 PCI Express

This section describes the DC and AC electrical specifications for the PCI Express bus of the MPC8533E.

17.1

17.2 AC Requirements for PCI Express SerDes Clocks

Table 53 provides the AC requirements for the PCI Express SerDes clocks.
Table 53. SD_REF_CLK and SD_REF_CLK AC Requirements

DC Requirements for PCl Express SD_REF_CLK and
SD_REF_CLK

For more information, see Section 16.2, “SerDes Reference Clocks.”

Symbol? Parameter Description Min Typ Max Units Notes
tRerF REFCLK cycle time — 10 — ns 1
trercy | REFCLK cycle-to-cycle jitter. Difference in the period of any — — 100 ps —

two adjacent REFCLK cycles
treppy | Phase jitter. Deviation in edge location with respect to -50 — 50 ps —
mean edge location
Notes:

1. Typical based on PCI Express Specification 2.0.
2. Guaranteed by characterization.

17.3 Clocking Dependencies

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

17.4 Physical Layer Specifications

The following is a summary of the specifications for the physical layer of PCI Express on this device. For
further details as well as the specifications of the transport and data link layer please refer to the
PCI Express Base Specification. Rev. 1.0a.
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Table 54. Differential Transmitter (TX) Output Specifications (continued)

Symbol Parameter Min Nom Max Unit Comments

VTX-RCV-DETECT Amount of voltage — — 600 mV | The total amount of voltage change that a
change allowed during transmitter can apply to sense whether a
receiver detection low impedance receiver is present. See

Note 6.

V1x-De-cm TX DC common mode 0 — 3.6 V  |The allowed DC common mode voltage
voltage under any conditions. See Note 6.

ITx-SHORT TXshortcircuitcurrent| — — 90 mA | The total current the transmitter can
limit provide when shorted to its ground.

TTX-IDLE-MIN Minimum time spentin 50 — — Ul [Minimum time a transmitter must be in
electrical idle electrical idle utilized by the receiver to

start looking for an electrical idle exit after
successfully receiving an electrical idle
ordered set.

TTx.DLE-SET-TO-IDLE | Maximum time to — — 20 Ul |After sending an electrical idle ordered set,
transition to a valid the transmitter must meet all electrical idle
electrical idle after specifications within this time. This is
sending an electrical considered a debounce time for the
Idle ordered set transmitter to meet electrical idle after

transitioning from LO.

TTX-lDLE-TO-DlFF-DATA Maximum time to — — 20 Ul Maximum time to meet all TX
transition to valid TX specifications when transitioning from
specifications after electrical idle to sending differential data.
leaving an electrical This is considered a debounce time for the
idle condition TX to meet all TX specifications after

leaving electrical idle.

RLrx-DIFF Differential return loss 12 — — dB [Measured over 50 MHz to 1.25 GHz. See
Note 4.

RLrx-cm Common mode return 6 — — dB |Measured over 50 MHz to 1.25 GHz. See

loss Note 4.

ZTX-DIFF-DC DC differential TX 80 100 120 Q |TX DC differential mode low impedance.
impedance

Z1x.pC Transmitter DC 40 — — Q Required TX D+ as well as D— DC
impedance Impedance during all states.

Lrx-skew Lane-to-lane output — — 500 + ps |Static skew between any two transmitter
skew 2 Ul lanes within a single link.

Crx AC coupling capacitor 75 — 200 nF  |All transmitters shall be AC coupled. The
AC coupling is required either within the
media or within the transmitting component
itself.
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Table 55. Differential Receiver (RX) Input Specifications (continued)

integration time

Symbol Parameter Min Nom Max | Units Comments
TRX-EYE-MEDIAN-to-MAX | Maximum time — — 0.3 Ul |Jitter is defined as the measurement
JITTER between the jitter variation of the crossing points (Vrx.piFrp-p

median and =0 V) in relation to a recovered TX Ul. A
maximum deviation recovered TX Ul is calculated over 3500
from the median 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. See Notes 2,
3,and 7.
VRX-CM-ACp AC peak common — — 150 mV VRX-CM-ACp = lVRXD+ - VRXD—' +2-
mode input voltage VRXx-cM-DC
VRrx-cm-D¢ = DC(avg) Of IVRx-D+ = VRx-D-1/2
See Note 2.
RLrx-DIFF Differential return 15 — — dB [Measured over 50 MHz to 1.25 GHz with the
loss D+ and D- lines biased at +300 and
—300 mV, respectively. See Note 4.
RLrx-cm Common mode 6 — — dB [Measured over 50 MHz to 1.25 GHz with the
return loss D+ and D- lines biased at 0 V. See Note 4.
ZRX-DIFF-DC DC differential input 80 100 120 Q  |RX DC differential mode impedance. See
impedance Note 5.
Zrx-nC DC input impedance | 40 50 60 Q  |Required RX D+ as well as D— DC
impedance (50 + 20% tolerance).
See Notes 2 and 5.
ZRX-HIGH-IMP-DC Powered down DC 200 k — — Q  |Required RX D+ as well as D— DC
input impedance impedance when the receiver terminations
do not have power. See Note 6.
VRX-IDLE-DET-DIFFp-p Electrical idle detect 65 — 175 mV VRX-IDLE-DET—DIFFp-p =2x IVRX-D+ - VRX-D—'
threshold Measured at the package pins of the
receiver.
TRX-IDLE-DET-DIFF- Unexpected — — 10 ms  |An unexpected electrical idle (Vrx-pirrp-p
ENTERTIME electrical idle enter < VRX-lDLE-DET—DlFFp-p) must be recognized
detect threshold no longer than TRX-|DLE-DET—D|FF-ENTER|NG to

signal an unexpected idle condition.
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The eye diagram must be valid for any 250 consecutive Uls.

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

NOTE

The reference impedance for return loss measurements is 50 € to ground for
both the D+ and D- line (that is, as measured by a vector network analyzer
with 50-Q2 probes, see Figure 53). Note that the series capacitors, CTX, are
optional for the return loss measurement.

VRx-piFF = 0 mV VRx-pIFF = 0 mV
(D+ D- Crossing Point) (D+ D- Crossing Point)

VRX-DIFFp-p-MIN > 175 mV

|
<<
I7X

0.4 Ul = Tpx-gYE-MIN >

Figure 53. Minimum Receiver Eye Timing and Voltage Compliance Specification

17.5.1 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 54.

NOTE

The allowance of the measurement point to be within 0.2 inches of the
package pins is meant to acknowledge that package/board routing may
benefit from D+ and D— not being exactly matched in length at the package
pin boundary.

D+ Package

Pin r T T T T T T T~ L
\ GGy
)

X

Silicon
+ Package

| \

| \
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_/| cierx |

D- Package : R=50Q R=50Q :
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Pin

Figure 54. Compliance Test/Measurement Load
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Package Description

18.2 Mechanical Dimensions of the MPC8533E FC-PBGA

Figure 55 shows the mechanical dimensions and bottom surface nomenclature of the MPC8533E,
783 FC-PBGA package without a lid.
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Notes:

1. All dimensions are in millimeters.

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.

5. Parallelism measurement shall exclude any effect of mark on top surface of package.

6. Capacitors may not be present on all parts. Care must be taken not to short exposed metal capacitor pads.
7. All dimensions are symmetric across the package center lines, unless dimensioned otherwise.

Figure 55. Mechanical Dimensions and Bottom Surface Nomenclature
of the MPC8533E FC-PBGA without a Lid
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Thermal

International Electronic Research Corporation (IERC)818-842-7277
413 North Moss St.

Burbank, CA 91502

Internet: www.ctscorp.com

Millennium Electronics (MEI)408-436-8770
Loroco Sites

671 East Brokaw Road

San Jose, CA 95112

Internet: www.mei-thermal.com

Tyco Electronics800-522-6752
Chip Coolers™

P.O. Box 3668

Harrisburg, PA 17105-3668
Internet: www.chipcoolers.com

Wakefield Engineering603-635-2800
33 Bridge St.

Pelham, NH 03076

Internet: www.wakefield.com

Ultimately, the final selection of an appropriate heat sink depends on many factors, such as thermal
performance at a given air velocity, spatial volume, mass, attachment method, assembly, and cost. Several
heat sinks offered by Aavid Thermalloy, Advanced Thermal Solutions, Alpha Novatech, IERC, Chip
Coolers, Millennium Electronics, and Wakefield Engineering offer different heat sink-to-ambient thermal
resistances, that will allow the MPC8533E to function in various environments.

20.3.1 Internal Package Conduction Resistance

For the packaging technology, shown in Table 65, the intrinsic internal conduction thermal resistance paths
are as follows:

* The die junction-to-case thermal resistance
» The die junction-to-board thermal resistance
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Option 2
» If PCI arbiter is disabled during POR,

» All AD pins will be in the input state. Therefore, all ADs pins need to be grouped together and tied
to OVpp through a single (or multiple) 10-kQ resistor(s).

» All PCI control pins can be grouped together and tied to OV, through a single 10-kQ resistor.

21.12 Guideline for LBIU Termination

If the LBIU parity pins are not used, the following list shows the termination recommendation:
* For LDP[0:3]: tie them to ground or the power supply rail via a 4.7-kQ resistor.
» For LPBSE: tie it to the power supply rail via a 4.7-kQ resistor (pull-up resistor).

22 Device Nomenclature

Ordering information for the parts fully covered by this hardware specifications document is provided in
Section 22.3, “Part Marking.” Contact your local Freescale sales office or regional marketing team for
order information.

22.1 Industrial and Commercial Tier Qualification

The MPC8533E device has been tested to meet the commercial tier qualification. Table 69 provides a
description for commercial and industrial qualifications.

Table 69. Commercial and Industrial Description

.1 Typical Application 3 . I
Tier Use Time Power-On Hours Example of Typical Applications
Commercial 5 years Part-time/ Full-Time | PC's, consumer electronics, office automation, SOHO networking,
portable telecom products, PDAs, etc.
Industrial 10 years Typically Full-Time | Installed telecom equipment, work stations, servers, warehouse
equipment, etc.
Note:

1. Refer to Table 2 for operating temperature ranges. Temperature is independent of tier and varies per product.
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