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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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RESET Initialization

4.5 Other Input Clocks

For information on the input clocks of other functional blocks of the platform such as SerDes, and eTSEC,
see the specific section of this document.

5 RESET Initialization

This section describes the AC electrical specifications for the RESET initialization timing requirements of
the MPC8533E. Table 8 provides the RESET initialization AC timing specifications for the DDR
SDRAM component(s).

Table 8. RESET Initialization Timing Specifications’

Parameter/Condition Min Max Unit Notes
Required assertion time of HREST 100 — us —
Minimum assertion time for SRESET 3 — SYSCLKs 1
PLL input setup time with stable SYSCLK before HRESET 100 — us —
negation
Input setup time for POR configs (other than PLL config) with 4 — SYSCLKs 1

respect to negation of HRESET

Input hold time for all POR configs (including PLL config) with 2 — SYSCLKs 1
respect to negation of HRESET

Maximum valid-to-high impedance time for actively driven POR — 5 SYSCLKs 1
configs with respect to negation of HRESET

Note:
1. SYSCLK is the primary clock input for the MPC8533E.

Table 9 provides the PLL lock times.
Table 9. PLL Lock Times

Parameter/Condition Min Max Unit Notes
Core and platform PLL lock times — 100 us —
Local bus PLL — 50 us —
PCI bus lock time — 50 us —

6 DDR and DDR2 SDRAM

This section describes the DC and AC electrical specifications for the DDR SDRAM interface of the
MPCS8533E. Note that DDR SDRAM is GVpp(typ) = 2.5 V and DDR2 SDRAM is GVpp(typ) =1.8 V.
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DDR and DDR2 SDRAM

Table 16 provides the input AC timing specifications for the DDR SDRAM when GVpp(typ) =2.5 V.
Table 16. DDR SDRAM Input AC Timing Specifications for 2.5-V Interface

At recommended operating conditions.

Parameter Symbol Min Max Unit Notes
AC input low voltage ViL — MVggg— 0.31 \Y —
AC input high voltage Viy MVRgeg + 0.31 — \ —
Table 17 provides the input AC timing specifications for the DDR SDRAM interface.
Table 17. DDR SDRAM Input AC Timing Specifications
At recommended operating conditions.
Parameter Symbol Min Max Unit Notes
Controller skew for MDQS—MDQ/MECC/MDM toiskew ps 1,2
533 MHz -300 300 3
400 MHz -365 365 —
333 MHz -390 390 —

Notes:

1. tciskew represents the total amount of skew consumed by the controller between MDQS[n] and any corresponding bit that
will be 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 signal is called tp;gkew. This can be
determined by the following equation: tpgkew = + (T/4 — abs(tciskew)), Where T is the clock period and abs(iciskew) is the

absolute value of tgiskew- See Figure 3.
3. Maximum DDR1 frequency is 400 MHz.

Figure 3 shows the DDR SDRAM input timing diagram.

MCKn] , \/ \/ \/ \/ \/ \/
MCK[n] | | | | | | | |
| ! | | | | | |
l«—— tMCK——>] I | | | |
| | | | | | |
| | i E | | | |

MDQS T M
[n] | :\—7 | | | |
I I I I I I
| | | | | |
MDQ[x] i i DO D1 WRK i i i
: : —> <—tDISII(EW : : :
| toiIskew—>| |« 1 | | | |

Figure 3. DDR SDRAM Input Timing Diagram (tp;skew)
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Enhanced Three-Speed Ethernet (eTSEC), MIl Management

8.3  FIFO, GMIL,MII, TBI, RGMII, RMIl, and RTBI AC Timing
Specifications

The AC timing specifications for FIFO, GMII, MII, TBI, RGMII, RMII, and RTBI are presented in this
section.

8.3.1 FIFO AC Specifications

The basis for the AC specifications for the eTSEC FIFO modes is the double data rate RGMII and RTBI
specifications, since they have similar performance and are described in a source-synchronous fashion like
FIFO modes. However, the FIFO interface provides deliberate skew between the transmitted data and
source clock in GMII fashion.

When the eTSEC is configured for FIFO modes, all clocks are supplied from external sources to the
relevant eTSEC interface. That is, the transmit clock must be applied to the eTSECn TSECn_TX CLK,
while the receive clock must be applied to pin TSECrn_RX CLK. The eTSEC internally uses the transmit
clock to synchronously generate transmit data and outputs an echoed copy of the transmit clock back out
onto the TSECn_GTX CLK pin (while transmit data appears on TSECn_TXD][7:0], for example). It is
intended that external receivers capture eTSEC transmit data using the clock on TSECn GTX CLK as a
source-synchronous timing reference. Typically, the clock edge that launched the data can be used, since
the clock is delayed by the eTSEC to allow acceptable set-up margin at the receiver.

A summary of the FIFO AC specifications appears in Table 23 and Table 24.

Table 23. FIFO Mode Transmit AC Timing Specification
At recommended operating conditions with L/TVDD of 3.3V £ 5% or 2.5V + 5%

Parameter/Condition Symbol Min Typ Max Unit Notes
TX_CLK, GTX_CLK clock period thiT — 8.0 — ns —
TX_CLK, GTX_CLK duty cycle tFITH 45 50 55 % —
TX_CLK, GTX_CLK peak-to-peak jitter triTy — — 250 ps —
Rise time TX_CLK (20%—80%) trTR — — 0.75 ns —
Fall time TX_CLK (80%—20%) teTE — — 0.75 ns —
GTX_CLK to FIFO data TXD[7:0], TX_ER, TX_EN trTDX 0.5 — 3.0 ns 1
hold time
Note:

1. Data valid tgmpy to GTX_CLK Min setup time is a function of clock period and max hold time.
(Min setup = Cycle time — Max hold).

Table 24. FIFO Mode Receive AC Timing Specification
At recommended operating conditions with L/TVDD of 3.3V £ 5% or 2.5V + 5%

Parameter/Condition Symbol Min Typ Max Unit Notes
RX_CLK clock period tFR — 8.0 — ns —
RX_CLK duty cycle trirH/tFIRH 45 50 55 % —
RX_CLK peak-to-peak jitter triRy — — 250 ps —
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Table 40. Local Bus General Timing Parameters (BVpp = 3.3 V)—PLL Enabled (continued)

Local Bus

Parameter

Symbol'

Min

Max

Unit

Notes

Local bus clock to output high impedance for LAD/LDP

t BkHOZ2

2.5

ns

Notes:

1. The symbols used for timing specifications follow the pattern of tfirst two letters of functional block)(signal)(state)(reference)(state) for
inputs and st two letters of functional block)(reference)(state)(signal)(state) for outputs. For example, t gixkH1 Symbolizes local bus
timing (LB) for the input (1) 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). Also, t; gkHox Symbolizes local bus timing (LB) for the t, gk clock reference (K) to go high (H), with respect to

the output (O) going invalid (X) or output hold time.

2. All timings are in reference to LSYNC_IN for PLL enabled and internal local bus clock for PLL bypass mode.
3. All signals are measured from BVpp/2 of the rising edge of LSYNC_IN for PLL enabled or internal local bus clock for PLL

bypass mode to 0.4 x BVpp 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.
6. t_ goTOT IS @ measurement of the minimum time between the negation of LALE and any change in LAD. t, goroT IS

programmed with the LBCR[AHD] parameter.

7. Maximum possible clock skew between a clock LCLK[m] and a relative clock LCLK[n]. Skew measured between

complementary signals at BVpp/2.

Table 41 describes the general timing parameters of the local bus interface at BVpp =2.5 V.

Table 41. Local Bus General Timing Parameters (BVpp = 2.5 V)—PLL Enabled

Parameter Symbol’ Min Max Unit Notes

Local bus cycle time t Bk 7.5 12 ns 2
Local bus duty cycle t BkHALBK 43 57 % —
LCLK[n] skew to LCLK[m] or LSYNC_OUT t BKSKEW — 150 ps 7
Input setup to local bus clock (except LUPWAIT) t BIVKH1 24 — ns 3,4
LUPWAIT input setup to local bus clock tLBIVKH2 1.8 — ns 3,4
Input hold from local bus clock (except LUPWAIT) L BIXKH1 1.1 — ns 3,4
LUPWAIT input hold from local bus clock tLBIXKH2 1.1 — ns 3,4
LALE output transition to LAD/LDP output transition t BoTOT 1.5 — ns 6
(LATCH setup and hold time)
Local bus clock to output valid (except LAD/LDP and LALE) t BKHOV1 — 2.8 ns —
Local bus clock to data valid for LAD/LDP t BKHOV? — 2.8 ns 3
Local bus clock to address valid for LAD t BkHOV3 — 2.8 ns 3
Local bus clock to LALE assertion t BKHOV4 — 2.8 ns 3
Output hold from local bus clock (except LAD/LDP and t BKHOX1 0.8 — ns 3
LALE)
Output hold from local bus clock for LAD/LDP L BKHOX2 0.8 — ns 3
Local bus clock to output high Impedance (except t BKHOZ1 — 2.6 ns 5
LAD/LDP and LALE)
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Local Bus

Table 42. Local Bus General Timing Parameters (BVpp = 1.8 V DC) (continued)

Parameter Symbol’ Min Max Unit Notes

Local bus clock to output high impedance for LAD/LDP t BKHOZ2 — 2.6 ns 5

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

inputs and st two letters of functional block)(reference)(state)(signal)(state) for outputs. For example, t gixkH1 Symbolizes local bus
timing (LB) for the input (1) 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). Also, t; gkHox Symbolizes local bus timing (LB) for the t, gk clock reference (K) to go high (H), with respect to
the output (O) going invalid (X) or output hold time.

2. All timings are in reference to LSYNC_IN for PLL enabled and internal local bus clock for PLL bypass mode.

3. All signals are measured from BVpp/2 of the rising edge of LSYNC_IN for PLL enabled or internal local bus clock for PLL
bypass mode to 0.4 x BVpp of the signal in question for 1.8-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.

6. t_ goTOT IS @ measurement of the minimum time between the negation of LALE and any change in LAD. t, goroT IS
programmed with the LBCR[AHD] parameter.

7. Maximum possible clock skew between a clock LCLK[m] and a relative clock LCLK[n]. Skew measured between
complementary signals at BVpp/2.

Figure 23 provides the AC test load for the local bus.

oupt—{ ) z-s00 () VY BVoo2
L=500

Figure 23. Local Bus AC Test Load
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Local Bus

Table 43. Local Bus General Timing Parameters—PLL Bypassed (continued)

Parameter Symbol’ Min Max Unit Notes

Local bus clock to data valid for LAD/LDP t BKLOV2 — 1.6 ns 4
Local bus clock to address valid for LAD, and LALE t BKLOVS — 1.6 ns 4
Output hold from local bus clock (except LAD/LDP and L BKLOX1 -4.1 — ns 4
LALE)

Output hold from local bus clock for LAD/LDP t BKLOX2 —4.1 — ns 4
Local bus clock to output high Impedance (except tLBKLOZ1 — 1.4 ns 7
LAD/LDP and LALE)

Local bus clock to output high impedance for LAD/LDP tLBKLOZ2 — 1.4 ns 7

Notes:

1. The symbols used for timing specifications follow the pattern of tfirt 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, t gjxkH1 symbolizes local bus
timing (LB) for the input (1) 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). Also, t gknox symbolizes local bus timing (LB) for the t gk clock reference (K) to go high (H), with respect
to the output (O) going invalid (X) or output hold time.

2. All timings are in reference to local bus clock for PLL bypass mode. Timings may be negative with respect to the local bus
clock because the actual launch and capture of signals is done with the internal launch/capture clock, which proceeds LCLK
by t\ BkHKT:

3. Maximum possible clock skew between a clock LCLK[m] and a relative clock LCLK[n]. Skew measured between
complementary signals at BVpp/2.

4. All signals are measured from BVpp/2 of the rising edge of local bus clock for PLL bypass mode to 0.4 x BVpp of the signal

in question for 3.3-V signaling levels.

. Input timings are measured at the pin.

. The value of t goyoT is the measurement of the minimum time between the negation of LALE and any change in LAD.

7. 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.

o O
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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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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.

spA | N| /

—» («— tocE —
> ticL
SCL :ﬂl
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14 GPIO

This section describes the DC and AC electrical specifications for the GPIO interface of the MPC8533E.

- K—

(
<— ti2DXKL t2oxKL Sr

EX
™ %

(o

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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High-Speed Serial Interfaces (HSSI)

— For external DC-coupled connection, as described in Section 16.2.1, “SerDes Reference
Clock Receiver Characteristics,” the maximum average current requirements sets the
requirement for average voltage (common mode voltage) to be between 100 and 400 mV.
Figure 42 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
SerDes reference clock receiver in this connection scheme has its common mode voltage set to
SGND_SRDSn. Each signal wire of the differential inputs is allowed to swing below and above
the command mode voltage (SGND_ SRDSn). Figure 43 shows the SerDes reference clock
input requirement for AC-coupled connection scheme.

e Single-ended Mode
— The reference clock can also be single-ended. The SDn REF CLK input amplitude

(single-ended swing) must be between 400 and 800 mV peak-peak (from Vmin to Vmax) with
SDn_REF_CLK either left unconnected or tied to ground.

— The SDn_REF_CLK input average voltage must be between 200 and 400 mV. Figure 44 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 (SDn_REF CLK) through the same source impedance as
the clock input (SDn_REF CLK) in use.

200 mV < Input Amplitude or Differential Peak < 800 mV

SDn REF_CLK } Vmax < 800 mV
A/ 100 mV < Vem < 400 mV
SDn_REF_CLK Vmin>0V

Figure 42. Differential Reference Clock Input DC Requirements (External DC-Coupled)

200 mV < Input Amplitude or Differential Peak < 800 mV

SDn_REF_CLK / Vmax < Vem + 400 mV

Vem

SDn_REF_CLK Vmin > Vem - 400 mV

Figure 43. Differential Reference Clock Input DC Requirements (External AC-Coupled)
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17.4.1

Differential Transmitter (TX) Output

PCI Express

Table 54 defines the specifications for the differential output at all transmitters. The parameters are
specified at the component pins.

Table 54. Differential Transmitter (TX) Output Specifications

Symbol Parameter Min Nom Max Unit Comments
Ul Unit interval 399.88 | 400 |400.12 ps |Each Ul is 400 ps + 300 ppm. Ul does not
account for Spread Spectrum Clock
dictated variations. See Note 1.

VTX-D|FFp—p Differential peak-to- 0.8 —_— 1.2 \% VTX-D|FFp—p = 2*|VTX-D+ - VTX-D—"
peak output voltage See Note 2.

VTx-DE-RATIO De- emphasized -3.0 -3.5 -4.0 dB  [Ratio of the Vrx_p|rrp-p Of the second and
differential output following bits after a transition divided by
voltage (ratio) the Vry_pirFp-p Of the first bit after a

transition. See Note 2.

Trx-EYE Minimum TX eye width| 0.70 — — Ul | The maximum transmitter jitter can be
derived as Trx.max-JiTTer = 1 = Trx-EvE
= 0.3 Ul. See Notes 2 and 3.

TTX-EYE-MEDIAN-to- Maximum time — — 0.15 Ul |Jitter is defined as the measurement

MAX-JITTER between the jitter variation of the crossing points (Vrx.pirrp-p
median and maximum =0 V) in relation to a recovered TX Ul. A
deviation from the recovered TX Ul is calculated over 3500
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 and 3.

TTX-RISE! TTX-FALL D+/D-TX OUtpUt 0.125 — — Ul See Notes 2 and 5.
rise/fall time

VTX-CM-ACp RMS AC peak — — 20 mV VTX-CM-ACp = RMS(lvTXD+ -
common mode output Vrxp-l2 = V1x.cm-nc)
voltage Vrx-cm-pc = DCavg) Of IV1x.ps —

VTX_D_|/2
See Note 2.

V1X-CM-DC-ACTIVE- Absolute delta of DC 0 — 100 mV | IV1x-cM-DC (during LO) ~ VTX-CM-Idle-DC

IDLE-DELTA common mode voltage (During Electrical Idieyl<= 100 mV
during LO and VTX-CM-DC = DC(an) of lVTX-D+ -
electrical idle Vx.p_l/2 [LO]

V1x-cM-Idie-DC = DC(avg) Of IV1x.p+ =
V1x.p_l/2 [Electrical Idle]
See Note 2.

VTX-CM—DC-UNE—DELTA Absolute delta of DC 0 —_— 25 mV IVTX-CM—DC—D+ - VTX—CM-DC-D—' <=25mV
common mode VTX-CM-DC-D+ = DC(an) of |VTX-D+|
between D+ and D—- VTX-CM-DC-D—= DC(an) of lVTX-D—l

See Note 2.
VTX-IDLE-DIFFp Electrical idle 0 — 20 mV \VrxpLe-DiFFp = IVTx-IDLE-D+ ~ VTX-IDLE-D-|

differential peak output
voltage

<=20mV
See Note 2.
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PCI Express

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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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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Table 57. MPC8533E Pinout Listing (continued)

Package Description

Signal Package Pin Number Pin Type ;l?;vpel; Notes
Ethernet Management Interface
EC_MDC AC7 o) OVpp 4,8,14
EC_MDIO Y9 /0 OVpp —
Gigabit Reference Clock
EC_GTX_CLK125 T2 | LVpp —
Three-Speed Ethernet Controller (Gigabit Ethernet 1)
TSEC1_RXD[7:0] u10, U9, T10, T9, U8, T8, T7, T6 | LVpp —
TSEC1_TXD[7:0] T5, U5, V5, V3, V2, V1, U2, U1 (0] LVpp 4,8, 14
TSEC1_COL R5 | LVpp —
TSEC1_CRS T4 /0 LVpp 16
TSEC1_GTX_CLK T1 o) LVpp —
TSEC1_RX_CLK V7 | AV —
TSEC1_RX_DV u7 | LVpp —
TSEC1_RX_ER R9 | LVpp 4,8
TSEC1_TX_CLK V6 | LVpp —
TSEC1_TX_EN U4 (0] LVpp 22
TSEC1_TX_ER T3 o) AV —
Three-Speed Ethernet Controller (Gigabit Ethernet 3)
TSECS3_RXD[7:0] P11, N11, M11, L11, R8, N10, N9, P10 | LVpp —
TSEC3_TXD[7:0] M7, N7, P7, M8, L7, R6, P6, M6 (0] LVpp 4,8, 14
TSEC3_COL M9 | LVpp —
TSEC3_CRS L9 /0 LVpp 16
TSEC3_GTX_CLK R7 o) AV —
TSEC3_RX_CLK P9 | AV —
TSEC3_RX_DV P8 | LVpp —
TSEC3_RX_ER R11 | LVpp —
TSEC3_TX_CLK L10 | LVpp —
TSEC3_TX_EN N6 (0] LVpp 22
TSEC3_TX_ER L8 (0] LVpp 4,8
DUART

UART_CTSJ[0:1] AH8, AF6 I OVpp —
UART_RTSJ0:1] AGS8, AG9 0 OVpp —
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Package Description

Table 57. MPC8533E Pinout Listing (continued)

Signal Package Pin Number Pin Type ;l?;vpel; Notes
UART_SINJ[0:1] AG7, AH6 | OVpp —
UART_SOUT[0:1] AH7, AF7 o) OVpp —

I2C interface
IIC1_SCL AG21 I/0 OVpp 20
IIC1_SDA AH21 1/0 OVpp 20
lIC2_SCL AG13 I/0 OVpp 20
IIC2_SDA AG14 I/0 OVpp 20
SerDes 1
SD1_RX[0:7] N28, P26, R28, T26, Y26, AA28, AB26, AC28 | XVpp —
SD1_RX][0:7] N27, P25, R27, T25, Y25, AA27, AB25, AC27 I XVpp —
SD1_TX[0:7] M23, N21, P23, R21, U21, V23, W21, Y23 o) XVpp —
SD1_TX[0:7] M22, N20, P22, R20, U20, V22, W20, Y22 o) XVpp —
SD1_PLL_TPD V28 o) XVpp 17
SD1_REF_CLK u2s | XVpp —
SD1_REF_CLK u27 [ XVpp —
SD1_TST_CLK T22 — —
SD1_TST_CLK T23 — —
SerDes 2
SD2_RXI[0] AD25 | XVpp —
SD2_RX[2] ADT1 | XVpp 26
SD2_RX[3] AB2 | XVpp 26
SD2_RX[0] AD26 | XVpp —
SD2_RX[2] ACH1 | XVpp 26
SD2_RX[3] AA2 | XVpp 26
SD2_TXI[0] AA21 o) XVpp —
SD2_TX[2] AC4 o) XVpp 17
SD2_TX[3] AA5 0 XVpp 17
SD2_TX][0] AA20 o} XVpp —
SD2_TX[2] AB4 o XVpp 17
SD2_TX[3] Y5 0 XVpp 17
SD2_PLL_TPD AG3 o) XVpp 17
SD2_REF_CLK AE2 | XVpp —
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Package Description

Table 57. MPC8533E Pinout Listing (continued)

. . . Power
Signal Package Pin Number Pin Type Supply Notes
AVDD_SRDS w28 Power for — 19
SRDSPLL
(1.0V)
AVDD_SRDS2 AG1 Power for — 19
SRDSPLL
1.0V)
SENSEVDD W11 (0] Vbp 12
SENSEVSS W10 — — 12
Analog Signals
MVREF A28 Reference MVREF —
voltage signal
for DDR
SD1_IMP_CAL_RX M26 — 200Q2 to GND —
SD1_IMP_CAL_TX AE28 — 100Q2 to GND —
SD1_PLL_TPA V26 — AVDD_SRDS 17
ANALOG
SD2_IMP_CAL_RX AH3 | 200 Q to GND —
SD2_IMP_CAL_TX Y1 | 100 Q to GND —
SD2_PLL_TPA AH1 (0] AVDD_SRDS2 17
ANALOG
No Connect Pins
NC C19, D7, D10, K13, L6, K9, B6, F12, J7, M19, — — —
M25, N19, N24, P19, R19, AB19, T12, W3,
M12, W5, P12, T19, W1, W7,L13, U19, W4, V8,
V9, V10, V11, V12, V13, V14, V15, V16, V17,
V18, V19, W2, W6, W8, T11, U11, W12, W13,
W14, W15, W16, W17, W18, W19, W27, V25,
Y17,Y18, Y19, AA18, AA19, AB20, AB21,
AB22, AB23, J9
Notes:

1.All multiplexed signals are listed only once and do not re-occur. For example, LCS5/DMA_REQ?2 is listed only once in the
Local Bus Controller Interface section, and is not mentioned in the DMA section even though the pin also functions as

DMA_REQ2.

2.Recommend a weak pull-up resistor (2-10 KQ) be placed on this pin to OVpp.
3.This pin must always be pulled high.
4.This pin is a reset configuration pin. It has a weak internal pull-up P-FET which is enabled only when the processor is in the
reset state. This pull-up is designed such that it can be overpowered by an external 4.7-kQ pull-down resistor. However, if

the signal is intended to be high after reset, and if there is any device on the net which might pull down the value of the net

at reset, then a pull-up or active driver is needed.

5. Treat these pins as no connects (NC) unless using debug address functionality.
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Clocking

Note that there is no default for this PLL ratio; these signals must be pulled to the desired values. Also note
that the DDR data rate is the determining factor in selecting the CCB bus frequency, since the CCB
frequency must equal the DDR data rate.

Table 60. CCB Clock Ratio

Lii[rz‘g?sl 1‘1’52:‘;;:5 CCB:SYSCLK Ratio Lii[gg:‘s’ 1‘]'2:‘;‘:;8 CCB:SYSCLK Ratio
0000 16:1 1000 8:1
0001 Reserved 1001 9:1
0010 Reserved 1010 10:1
0011 3:1 1011 Reserved
0100 4:1 1100 12:1
0101 5:1 1101 Reserved
0110 6:1 1110 Reserved
0111 Reserved 1111 Reserved

19.3 e500 Core PLL Ratio

Table 61 describes the clock ratio between the €500 core complex bus (CCB) and the €500 core clock. This
ratio is determined by the binary value of LBCTL, LALE, and LGPL2 at power up, as shown in Table 61.

Table 61. €500 Core to CCB Clock Ratio

Binary Value of Binary Value of
LBCTL, LALE, LGPL2 e500 core:CCB Clock Ratio LBCTL, LALE, LGPL2 e500 core:CCB Clock Ratio
Signals Signals
000 4:1 100 2:1
001 Reserved 101 5:2
010 Reserved 110 3:1
011 3:2 111 7:2

19.4 PCI Clocks

For specifications on the PCI_CLK, refer to the PCI 2.2 Local Bus Specifications.

The use of PCI_CLK is optional if SYSCLK is in the range of 33—66 MHz. If SYSCLK is outside this
range then use of PCI_CLK is required as a separate PCI clock source, asynchronous with respect to
SYSCLK.
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19.6.2 Platform to FIFO Restrictions

Please note the following FIFO maximum speed restrictions based on platform speed. Refer to Section 4.4,
“Platform to FIFO Restrictions,” for additional information.

Table 64. FIFO Maximum Speed Restrictions

Thermal

Platform Speed (MHz)

Maximum FIFO Speed for Reference Clocks TSECn_TX_CLK, TSECn_RX_CLK

(MH2)'
533 126
400 94

Note:

1. FIFO speed should be less than 24% of the platform speed.

20 Thermal

This section describes the thermal specifications of the MPC8533E.

20.1 Thermal Characteristics

Table 65 provides the package thermal characteristics.

Table 65. Package Thermal Characteristics

Characteristic JEDEC Board Symbol Value Unit Notes
Junction-to-ambient natural convection Single layer board (1s) Roua 26 °C/W 1,2
Junction-to-ambient natural convection Four layer board (2s2p) Roua 21 °C/W 1,2
Junction-to-ambient (@200 ft/min) Single layer board (1s) Rgya 21 °C/W 1,2
Junction-to-ambient (@200 ft/min) Four layer board (2s2p) RoJa 17 °C/W 1,2
Junction-to-board thermal — RoJs 12 °C/W 3
Junction-to-case thermal — Reuc <0.1 °C/W 4

Notes:

1. Junction temperature is a function of die size, on-chip power dissipation, package thermal resistance, mounting site (board)

temperature, ambient temperature, airflow, power dissipation of other components on the board, and board thermal

resistance.

2. Per JEDEC JESD51-2 and JESD51-6 with the board (JESD51-9) horizontal.

3. 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.
4. Thermal resistance between the active surface of the die and the case top surface determined by the cold plate method (MIL

SPEC-883 Method 1012.1) with the calculated case temperature. Actual thermal resistance is less than 0.1°C/W.
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System Design Information

Note the following:
* AVpp SRDS should be a filtered version of SVpp,.
» Signals on the SerDes interface are fed from the XV power plane.

21.3 Decoupling Recommendations

Due to large address and data buses, and high operating frequencies, the device can generate transient
power surges and high frequency noise in its power supply, especially while driving large capacitive loads.
This noise must be prevented from reaching other components in the MPC8533E system, and the device
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, TVpp, BVpp, OVpp, GVpp, and LV, pin
of the device. These decoupling capacitors should receive their power from separate Vpp, TVpp, BVpp,
OVpp, GVpp, and LVpp; and GND power planes in the PCB, utilizing short low impedance traces to
minimize inductance. Capacitors may be placed directly under the device using a standard escape pattern.
Others may surround the part.

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

In addition, it is recommended that there be several bulk storage capacitors distributed around the PCB,
feeding the Vpp, TVpp, BVpp, OVpp, GVpp, and LVpp planes, to enable quick recharging of the
smaller chip capacitors. These bulk capacitors should have a low ESR (equivalent series resistance) rating
to ensure the quick response time necessary. They should also be connected to the power and ground
planes through two vias to minimize inductance. Suggested bulk capacitors—100-330 uF (AVX TPS
tantalum or Sanyo OSCON). However, customers should work directly with their power regulator vendor
for best values and types and quantity of bulk capacitors.

21.4 SerDes Block Power Supply Decoupling Recommendations

The SerDes block requires a clean, tightly regulated source of power (SVpp and XVppy) to ensure low
jitter on transmit and reliable recovery of data in the receiver. An appropriate decoupling scheme is
outlined below.

Only surface mount technology (SMT) capacitors should be used to minimize inductance. Connections
from all capacitors to power and ground should be done with multiple vias to further reduce inductance.

» First, the board should have at least 10 x 10-nF SMT ceramic chip capacitors as close as possible
to the supply balls of the device. Where the board has blind vias, these capacitors should be placed
directly below the chip supply and ground connections. Where the board does not have blind vias,
these capacitors should be placed in a ring around the device as close to the supply and ground
connections as possible.

» Second, there should be a 1-uF ceramic chip capacitor on each side of the device. This should be
done for all SerDes supplies.

* Third, between the device and any SerDes voltage regulator there should be a 10-puF, low
equivalent series resistance (ESR) SMT tantalum chip capacitor and a 100-puF, low ESR SMT
tantalum chip capacitor. This should be done for all SerDes supplies.
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System Design Information

21.9.1 Termination of Unused Signals

If the JTAG interface and COP header will not be used, Freescale recommends the following connections:

» TRST should be tied to HRESET through a 0-kQ isolation resistor so that it is asserted when the
system reset signal (HRESET) is asserted, ensuring that the JTAG scan chain is initialized during
the power-on reset flow. Freescale recommends that the COP header be designed into the system
as shown in Figure 65. If this is not possible, the isolation resistor will allow future access to TRST
in case a JTAG interface may need to be wired onto the system in future debug situations.

* No pull-up/pull-down is required for TDI, TMS, or TDO.

Figure 64 shows the COP connector physical pinout.

COP_TDO NC
COP_TDI COP_TRST
COP_RUN/STOP [6]| COP_VDD_SENSE

COP_TCK | COP_CHKSTP_IN
coP_TMs | [9 ] NC

COP_SRESET | [11] [12] | NC

COP_HRESET Nopn

COP_CHKSTP_OUT GND

Figure 64. COP Connector Physical Pinout
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