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Electrical Characteristics

Table 2. Recommended Operating Conditions (continued)

Characteristic Symbol Reco\lln mended Unit | Notes
alue
Three-speed Ethernet I/O voltage LVpp 3.3V =+165mV \ 4
(eTSECH) 25V +125mV
TVpp 3.3V =165 mV
(eTSEC3) 25V +125mV
PCI, DUART, PCI Express, system control and power management, 1°C, OVpp 3.3V +165 mV V 3
and JTAG /O voltage
Local bus I/O voltage BVpp 3.3V 165 mV Vv 5
25V +125mV
1.8V 90 mV
Input voltage DDR and DDR2 DRAM signals MV GND to GVpp \Y
DDR and DDR2 DRAM reference MVRer GND to GVpp/2 Vv
Three-speed Ethernet signals LViN GND to LVpp \Y
TV|N GND to TVDD
Local bus signals BV|n GND to BVpp \Y
PCI, Local bus, DUART, SYSCLK, system control OV GND to OVpp \Y
and power management, I2C, and JTAG signals
Junction temperature range T; 0to 105 °C —

Notes:

1. This voltage is the input to the filter discussed in Section 21.2, “PLL Power Supply Filtering,” and not necessarily the voltage
at the AVpp pin, which may be reduced from Vpp by the filter.

2. Caution: MV 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 OVpp 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: T/LV,y must not exceed T/ 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.

5. Caution: BV must not exceed BVpp 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.
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Enhanced Three-Speed Ethernet (eTSEC), MIl Management

Figure 7 shows an example of a 4-wire AC-coupled SGMII serial link connection.
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Figure 7. 4-Wire AC-Coupled SGMII Serial Link Connection Example

Figure 8 shows an SGMII transmitter DC measurement circuit.

MPC8544E SGMII
SerDes Interface

Transmitter

500 SD2_TXn

Figure 8. SGMII Transmitter DC Measurement Circuit

Table 25 shows the DC receiver electrical characteristics.

Table 25. DC Receiver Electrical Characteristics

Parameter Symbol Min Typ Max Unit Notes
Supply Voltage Vpp_SRDs? 0.9 1.0 1.05 \ —
DC input voltage range — — — — — 1
MPC8544E PowerQUICC Il Integrated Processor Hardware Specifications, Rev. 8
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Enhanced Three-Speed Ethernet (€TSEC), Mil Management

8.7.1

TBI Transmit AC Timing Specifications

Table 34 provides the TBI transmit AC timing specifications.

Table 34. TBI Transmit AC Timing Specifications

At recommended operating conditions with L/TVDD of 3.3V + 5% or2.5V + 5%

Parameter/Condition Symbol’ Min Typ Max Unit Notes
GTX_CLK clock period taTx — 8.0 — ns —
GTX_CLK to TCG[9:0] delay time rTKHDX 0.2 — 5.0 ns 2
GTX_CLK rise (20%—80%) trxR — — 1.0 ns —
GTX_CLK fall time (80%—20%) trTxF — — 1.0 ns —

Notes:

1. The symbols used for timing specifications follow the pattern of ttirst two letters of functional block)(signal)(state )(reference)(state) for
inputs and t(ﬁrst two letters of functional block)(reference)(state)(signal)(state) for outputs. For example, trrkHDV symbolizes the TBI
transmit timing (TT) with respect to the time from t1x (K) going high (H) until the referenced data signals (D) reach the valid
state (V) or setup time. Also, trrkHpx symbolizes the TBI transmit timing (TT) with respect to the time from t1x (K) going
high (H) until the referenced data signals (D) reach the invalid state (X) 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 tr1x represents the TBI (T) transmit (TX) clock. For rise and fall times, the latter convention is used with the appropriate

letter: R (rise) or F (fall).

2. Data valid ttrkppy to GTX_CLK Min setup time is a function of clock period and max hold time (Min setup = cycle time — Max

delay).

Figure 19 shows the TBI transmit AC timing diagram.

<« trix —>
GTX_CLK
trTxH —>
TCG9:0] X
tTTKHDV —>> -<—
— <— tTTKHDX

Figure 19. TBI Transmit AC Timing Diagram

8.7.2

Table 35 provides the TBI receive AC timing specifications.

TBI Receive AC Timing Specifications

Table 35. TBI Receive AC Timing Specifications
At recommended operating conditions with L/TVDD of 3.3V + 5% or 2.5 V + 5%.

Parameter/Condition Symbol' Min Typ Max Unit Notes
PMA_RX_CLK]0:1] clock period trRx — 16.0 — ns —
PMA_RX_CLK[0:1] skew tskTRX 75 — 8.5 ns —

MPC8544E PowerQUICC lll Integrated Processor Hardware Specifications, Rev. 8
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8.7.5.2 RMII Receive AC Timing Specifications

Table 39 shows the RMII receive AC timing specifications.

Table 39. RMIl Receive AC Timing Specifications
At recommended operating conditions with L/TVpp of 3.3 V + 5%.0r 2.5 V + 5%.

Parameter/Condition Symbol' Min Typ Max Unit Notes
REF_CLK clock period trRvR 15.0 20.0 25.0 ns —
REF_CLK duty cycle tRMRH 35 50 65 % —
REF_CLK peak-to-peak jitter tRMRY — — 250 ps —
Rise time REF_CLK (20%—80%) tRMRR 1.0 — 2.0 ns —
Fall time REF_CLK (80%—20%) tRMRF 1.0 — 2.0 ns —
RXD[1:0], CRS_DV, RX_ER setup time to tRMRDV 4.0 — — ns —
REF_CLK rising edge
RXD[1:0], CRS_DV, RX_ER hold time to REF_CLK tRMRDX 2.0 — — ns —
rising edge
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 tirst two letters of functional block)(reference)(state)(signal)(state) fOr outputs. For example, tyrpykH Symbolizes Ml 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 ty rx clock reference (K) going to the low (L) state or hold time. Note that, in general,
the clock reference symbol representation is based on three letters representing the clock of a particular functional. For
example, the subscript of tyygrx represents the Mll (M) receive (RX) clock. For rise and fall times, the latter convention is used
with the appropriate letter: R (rise) or F (fall).

Figure 24 provides the AC test load for eTSEC.

Output *{) Zy=50Q <\ AN LVpp/2
) R.=500
Figure 24. eTSEC AC Test Load
Figure 25 shows the RMII receive AC timing diagram.
< trRMR > tRMRR
REF_CLK
tRMRH tRMRF
RXD[1:0]
CRS_DV Valid Data
RX_ER
tRMRDV <
—> tRMRDX

Figure 25. RMIl Receive AC Timing Diagram
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Ethernet Management Interface Electrical Characteristics

Table 41. MIl Management AC Timing Specifications (continued)

At recommended operating conditions with OVpp is 3.3 V + 5%.

Parameter/Condition Symbol’ Min Typ Max Unit Notes

MDC fall time tMDHF — —_— 10 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 tfirst two letters of functional block)(reference)(state)(signal)(state) for outputs. For example, typkHpx symbolizes management
data timing (MD) for the time ty,pc from clock reference (K) high (H) until data outputs (D) are invalid (X) or data hold time.

Also, typpvkn 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).

. This parameter is dependent on the platform clock frequency (MIIMCFG [MgmtCIk] field determines the clock frequency of

the MgmtClk Clock EC_MDC).

. This parameter is dependent on the platform clock frequency. The delay is equal to 16 platform clock periods +3 ns. For

example, with a platform clock of 333 MHz, the min/max delay is 48 ns + 3 ns. Similarly, if the platform clock is 400 MHz, the
min/max delay is 40 ns + 3 ns).

4. typ_cik is the platform (CCB) clock.

Figure 26 shows the MII management AC timing diagram.

< tvbe > tMDCcR —>
MDC
tmbcH tvpcF
MDIO S‘K 7\[ \ t E t
(Input) \\\ ////
tMDDVKH —>‘ <
—> <— tvDDXKH
MDIO \
(Output) \
tMDKHDX —>

Figure 26. MIl Management Interface Timing Diagram
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Local Bus

10 Local Bus

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

MPC8544E.

10.1 Local Bus DC Electrical Characteristics

Table 42 provides the DC electrical characteristics for the local bus interface operating at

BVDD =3.3 VDC.

Table 42. Local Bus DC Electrical Characteristics (3.3 V DC)

Parameter Symbol Min Max Unit Notes
High-level input voltage ViH 2 BVpp + 0.3 \Y —
Low-level input voltage Vi -0.3 0.8 \Y —
Input current (BV)y =0V or BV |y = BOVpp) N — +5 pA 1
High-level output voltage (BVpp = min, loy = -2 mA) Vou 24 — \Y —
Low-level output voltage (BVpp = min, Ig. =2 mA) VoL — 0.4 —
Note:
1. The symbol BV|y, in this case, represents the BV,y symbol referenced in Table 1 and Table 2.
Table 43 provides the DC electrical characteristics for the local bus interface operating at
BVpp =2.5 V DC.
Table 43. Local Bus DC Electrical Characteristics (2.5 V DC)
Parameter Symbol Min Max Unit Notes
High-level input voltage ViH 1.70 BVpp + 0.3 \ —
Low-level input voltage Vi -0.3 0.7 \ —
Input current (BVy =0V or BV = BVpp) N — *15 pA 1
High-level output voltage (BVpp = min, Igy = =1 mA) Vou 2.0 — —
Low-level output voltage (BVpp = min, lg. = 1 mA) VoL — 0.4 —
Note:
1. The symbol BV, in this case, represents the BV,y symbol referenced in Table 1 and Table 2.
Table 44 provides the DC electrical characteristics for the local bus interface operating at
BVpp = 1.8 V DC.
Table 44. Local Bus DC Electrical Characteristics (1.8 V DC)
Parameter Symbol Min Max Unit Notes
High-level input voltage Viy 1.3 BVpp + 0.3 \ —
Low-level input voltage Vi -0.3 0.6 \ —
Input current (BVy =0V or BV = BVpp) N — *15 HA 1
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Local Bus

Table 48. 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.

o O

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, 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 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.

. 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-

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

complementary signals at BVpp/2.

. 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.
. 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.

MPC8544E PowerQUICC lll Integrated Processor Hardware Specifications, Rev. 8

50

Freescale Semiconductor



Local Bus

Internal Launch/Capture Clock

T1

[
[
[
TS:
|

LCLK

tLBKLOX1 —> r—

tLBkLOVI —>

GPCM Mode Qutput Signals:
LCS[0:7//LWE

GPCM Mode Input Signal:
LGTA

UPM Mode Input Signal:
LUPWAIT

Input Signals:
LAD[0:31)/LDP[0:3]
—> < TLBIXKHT

UPM Mode Output Signals: ' __________ ' _______. <><>< _________
LCS[0:7)/LBS[0:3)/LGPL[0:5] ! f

Figure 31. Local Bus Signals, GPCM/UPM Signals for LCCR[CLKDIV] = 4 (PLL Bypass Mode)
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High-Speed Serial Interfaces (HSSI)

400 mV < SDn_REF_CLK Input Amplitude < 800 mV

- — ) - — — -

SDn_REF_CLK '/
oV

SDn_REF_CLK

Figure 48. Single-Ended Reference Clock Input DC Requirements

16.2.3 Interfacing With Other Differential Signaling Levels

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

Many other low voltage differential type outputs like LVDS (low voltage differential signaling) can be
used but may need to be AC-coupled due to the limited common mode input range allowed (100 to
400 mV) for DC-coupled connection.

LVPECL outputs can produce signal with too large amplitude and may need to be DC-biased at clock
driver output first, then followed with series attenuation resistor to reduce the amplitude, in addition to
AC-coupling.

NOTE

Figure 49 through Figure 52 are for conceptual reference only. Due to the
fact that clock driver chip's internal structure, output impedance and
termination requirements are different between various clock driver chip
manufacturers, it is very possible that the clock circuit reference designs
provided by clock driver chip vendor are different from what is shown
below. They might also vary from one vendor to the other. Therefore,
Freescale Semiconductor can neither provide the optimal clock driver
reference circuits, nor guarantee the correctness of the following clock
driver connection reference circuits. The system designer is recommended
to contact the selected clock driver chip vendor for the optimal reference
circuits with the MPC8544E SerDes reference clock receiver requirement
provided in this document.
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High-Speed Serial Interfaces (HSSI)

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 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’s differential peak level such that it meets the MPC8544E SerDes
reference clock’s differential input amplitude requirement (between 200 and 800 mV differential peak).
For example, if the LVPECL output’s differential peak is 900 mV and the desired SerDes reference 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 scheme is compatible with a
particular clock driver chip.

Fr--- - - - - — — — — — — -
_______ 7
LVPECL CLK | | ZE N
Driver Chip | | 85
50 Q
CLK_Out | Ro 1onF SDN_REF_CLK %

=

SerDes Refer.

|

|

|

|

|

R1 |
CLK Receiver |
|

|

|

|

|

Clock Driver

|
100 Q differential PWB trace |
|
R2 |

SDn_REF_CLK

X ———0

CLK_Out
R1 i
|
|

- - - - — — — — — — — 7

Figure 51. AC-Coupled Differential Connection with LVPECL Clock Driver (Reference Only)

Figure 52 shows the SerDes reference clock connection reference circuits for a single-ended clock driver.
It assumes the DC levels of the clock driver are compatible with MPC8544E SerDes reference clock
input’s DC requirement.

Single-Ended |
CLK Driver Chip

MPC8544E

output impedance is about 16 Q.

- SDnlREF_CLK
0

2

|
|
Total 50 Q. Assume clock driver’s |
|
|

Clock Driver

CLK_Out
100 Q differential PWB trace

|
|
: A
|
|
|

CLK Receiver

I
|
| SerDes Refer.
|
|
[

SDn+REF_CLK

&EH—O

50 Q)

_ - - - — - — — — — — — 4

Figure 52. Single-Ended Connection (Reference Only)
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PCI Express

17.4.1

Differential Transmitter (TX) Output

Table 59 defines the specifications for the differential output at all transmitters. The parameters are
specified at the component pins.

Table 59. 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 59. 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 60. Differential Receiver (RX) Input Specifications (continued)

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
integration time signal an unexpected idle condition.
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Table 62. MPC8544E Pinout Listing (continued)

Package Description

Signal Package Pin Number Pin Type 53;\’;; Notes
LCS6/DMA_DACK2 J16 0 BVpp 1
LCS7/DMA_DDONE2 L18 o) BVpp 1
LWEO/LBS0/LSDDQM[0] |J22 o] BVpp 4,8
LWE1/LBS1/LSDDQM[1] |H22 o] BVpp 4,8
LWE2/LBS2/LSDDQM[2] |H23 o] BVpp 4,8
LWES3/LBS3/LSDDQM[3] |H21 o] BVpp 4,8
LALE J26 0 BVpp 4,7,8
LBCTL J25 o) BVpp 4,7,8
LGPLO/LSDA10 J20 o) BVpp 4,8
LGPL1/LSDWE K20 0 BVpp 4,8
LGPL2/LOE/LSDRAS G20 0 BVpp 4,7,8
LGPL3/LSDCAS H18 0 BVpp 4,8
LGPL4/LGTA/LUPWAIT/  |L20 I/0 BVpp 28
LPBSE
LGPL5 K19 0 BVpp 4,8
LCKE L17 0 BVpp —
LCLK[0:2] H24, J24, H25 o) BVpp —
LSYNC_IN D27 | BVpp —
LSYNC_OUT D28 o) BVpp —

DMA
DMA_DACK]0:1] Y13, Y12 o OVpp 4,8,9
DMA_DREQ]0:1] AA10, AA11 [ OVpp —
DMA_DDONE[0:1] AA7, Y11 0 OVpp —
Programmable Interrupt Controller
UDE AH15 [ OVpp —
MCP AG18 | OVpp —
IRQ[0:7] AG22, AF17, AD21, AF19, AG17, AF16, AC23, | OVpp —
AC22

IRQ[8] AC19 | OVpp —
IRQ[9/DMA_DREQ3 AG20 | OVpp 1
IRQ[10/DMA_DACK3 AE27 I/0 OVpp 1
IRQ[11/DMA_DDONE3  |AE24 I/0 OVpp 1
IRQ_OUT AD14 0 OVpp 2
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Package Description

Table 62. MPC8544E Pinout Listing (continued)

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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Table 62. MPC8544E Pinout Listing (continued)

Package Description

. . . 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. TSEC3_TXDI3] (cfg_srds_sgmii_refclk) is an exception, because the
default value of this configuration signal is low (0). Thus, no external pull-down resistor is needed for selecting the default
configuration value.
5. Treat these pins as no connects (NC) unless using debug address functionality.
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Table 71 provides the thermal resistance with heat sink in open flow.

Thermal

Table 71. Thermal Resistance with Heat Sink in Open Flow

Heat Sink with Thermal Grease Air Flow Thermal Resistance (°C/W)

Wakefield 53 x 53 x 25 mm pin fin Natural convection 6.1

Wakefield 53 x 53 x 25 mm pin fin 1m/s 3.0
Aavid 35 x 31 x 23 mm pin fin Natural convection 8.1

Aavid 35 x 31 x 23 mm pin fin 1m/s 4.3
Aavid 30 x 30 x 9.4 mm pin fin Natural convection 11.6
Aavid 30 x 30 x 9.4 mm pin fin 1m/s 6.7
Aavid 43 x 41 x 16.5 mm pin fin Natural convection 8.3
Aavid 43 x 41 x 16.5 mm pin fin 1m/s 4.3

Simulations with heat sinks were done with the package mounted on the 2s2p thermal test board. The
thermal interface material was a typical thermal grease such as Dow Corning 340 or Wakefield 120 grease.
For system thermal modeling, the MPC8544E thermal model without a lid is shown in Figure 60. The
substrate is modeled as a block 29 x 29 x 1.18 mm with an in-plane conductivity of 18.0 W/meK and a
through-plane conductivity of 1.0 W/meK. The solder balls and air are modeled as a single block

29 x 29 x 0.58 mm with an in-plane conductivity of 0.034 W/meK and a through plane conductivity of
12.1 W/meK. The die is modeled as 7.6 x 8.4 mm with a thickness of 0.75 mm. The bump/underfill layer
is modeled as a collapsed thermal resistance between the die and substrate assuming a conductivity of
6.5 W/meK in the thickness dimension of 0.07 mm. The die is centered on the substrate. The thermal model
uses approximate dimensions to reduce grid. Please refer to Figure 59 for actual dimensions.

20.2 Recommended Thermal Model
Table 72 shows the MPC8544E thermal model.

Table 72. MPC8544EThermal Model

Conductivity Value Units
Die (7.6 x 8.4 x 0.75mm)
Silicon Temperature dependent —
Bump/Underfill (7.6 x 8.4 x 0.070 mm) Collapsed Thermal Resistance
Kz 6.5 W/meK
Substrate (29 x 29 x 1.18 mm)
Kx 18 W/meK
Ky 18
Kz 1.0

MPC8544E PowerQUICC lll Integrated Processor Hardware Specifications, Rev. 8

Freescale Semiconductor

97



System Design Information

21.10 Guidelines for High-Speed Interface Termination

This section provides guidelines for when the SerDes interface is either not used at all or only partly used.

21.10.1 SerDes Interface Entirely Unused

If the high-speed SerDes interface is not used at all, the unused pin should be terminated as described in
this section. However, the SerDes must always have power applied to its supply pins.

The following pins must be left unconnected (float):

« SD TX][0:7]
« SD TX[0:7]
The following pins must be connected to GND:
+ SD RX[0:7]
+ SD RX[0:7]

. SD REF CLK

- SD REF CLK

21.10.2 SerDes Interface Partly Unused

If only part of the high speed SerDes interface pins are used, the remaining high-speed serial I/O pins
should be terminated as described in this section.

The following pins must be left unconnected (float) if not used:

« SD TX]0:7]
*  SD_TX[0:7]
The following pins must be connected to GND if not used:
+ SD RX[0:7]
*  SD_RX[0:7]
SD REF CLK

- SD REF CLK

21.11 Guideline for PCI Interface Termination

PCI termination, if not used at all, is done as follows.
Option 1
* If PCI arbiter is enabled during POR,
» All AD pins will be driven to the stable states after POR. Therefore, all ADs pins can be floating.

* All PCI control pins can be grouped together and tied to OV, through a single 10-kQ2 resistor.
+ It is optional to disable PCI block through DEVDISR register after POR reset.
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Device Nomenclature

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 MPC8544E device has been tested to meet the industrial tier qualification. Table 74 provides a
description for commercial and industrial qualifications.

Table 74. 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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Document Revision History

23 Document Revision History

This table provides a revision history for the MPC8544E hardware specification.

Table 76. MPC8544E Document Revision History

Revision

Date

Substantive Change(s)

09/2015

In Table 10 and Table 12, removed the output leakage current rows and removed table note 4.

06/2014

In Table 75, “Device Nomenclature,” added full Pb-free part code.
In Table 75, “Device Nomenclature,” added footnotes 3 and 4.

05/2011

Updated the value of ;¢ px to 2.5 ns from 4ns in Table 50.

01/2011

Updated Table 75.

09/2010

Modified local bus information in Section 1.1, “Key Features,” to show max local bus frequency
as 133 MHz.

Added footnote 28 to Table 62.

Updated solder-ball parameter in Table 61.

11/2009

Update Section 20.3.4, “Temperature Diode,”
Update Table 61 Package Parameters from 95.5%sn to 96.5%sn

01/2009

Update power number table to include 1067 MHz/533 MHz power numbers.

Remove Part number tables from Hardware spec. The part numbers are available on Freescale
web site product page.

Removed I/O power numbers from the Hardware spec. and added the table to bring-up guide
application note.

Update tDDKHMF‘, tDDKHME in Table 18.

Updated RX_CLK duty cycle min, and max value to meet the industry standard GMII duty cycle.
Update paragraph Section 21.3, “Decoupling Recommendations.”

Update Figure 5 DDR Output Timing Diagram.

In Table 40, removed note 1 and renumbered remaining note.

Update Section 22, “Device Nomenclature,” with regards to Commercial Tier.

06/2008

Update in Table 18 DDR SDRAM Output AC Timing Specifications tMCK Max value
Improvement to Section 16, “High-Speed Serial Interfaces (HSSI)

Update Figure 59 Mechanical Dimensions

Update in Table 48 Local Bus General Timing Parameters—PLL Bypassed

04/2008

Initial release.
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