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Power Characteristics

3 Power Characteristics

The estimated power dissipation on the Vpp supply for the MPC8540 is shown in Table 4.
Table 4. MPC8540 Vpp Power Dissipation 12

o z:l\;liqzl;ency FrequeCnocr; (MHz) Typical Power®* Msgcvnglrjsm Unit
200 400 4.6 7.2 w

500 4.9 7.5

600 5.3 79
267 533 55 8.2 W

667 5.9 8.7

800 6.4 10.2
333 667 6.3 9.3 W

833 6.9 10.9

1000 8 11.3 15.9

Notes:

1. The values do not include I/O supply power (OVpp, LVpp, GVpp) or AVpp.

2. Junction temperature is a function of die size, on-chip power dissipation, package thermal
resistance, mounting site (board) temperature, air flow, power dissipation of other
components on the board, and board thermal resistance. Any customer design must take
these considerations into account to ensure the maximum 105 °C junction temperature is
not exceeded on this device.

3. Typical Power is based on a nominal voltage of Vpp = 1.2 V, a nominal process, a junction
temperature of T; = 105 °C, and a Dhrystone 2.1 benchmark application.

4. Thermal solutions will likely need to design to a number higher than Typical Power based on
the end application, Tx target, and 1/0 power.

5. Maximum power is based on a nominal voltage of Vpp = 1.2 V, worst case process, a junction
temperature of Tj = 105 °C, and an artificial smoke test.

6. The nominal recommended Vpp is 1.3 V for this speed grade.

The estimated power dissipation on the AVpp, supplies for the MPC8540 PLLs is shown in Table 5.
Table 5. MPC8540 AVpp Power Dissipation

AVppn Typicall Unit
AVppl 0.007 W
AVpp2 0.014 W

Notes:
1.Vpp=1.2V (1.3 V for 1.0 GHz device), T; = 105°C
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DDR SDRAM

Table 11. RESET Initialization Timing Specifications (continued)

Parameter/Condition Min Max Unit Notes

Maximum valid-to-high impedance time for actively — 5 SYSCLKs 1

driven POR configs with respect to negation of HRESET

Notes:
1.SYSCLK is identical to the PCI_CLK signal and is the primary clock input for the MPC8540. See the MPC8540
Integrated Processor Preliminary Reference Manual for more details.

Table 12 provides the PLL and DLL lock times.
Table 12. PLL and DLL Lock Times

Parameter/Condition Min Max Unit Notes
PLL lock times — 100 us
DLL lock times 7680 122,880 CCB Clocks 1,2

Notes:
1.DLL lock times are a function of the ratio between the output clock and the platform (or CCB) clock. A 2:1 ratio
results in the minimum and an 8:1 ratio results in the maximum.

2. The CCB clock is determined by the SYSCLK x platform PLL ratio.

6 DDR SDRAM

This section describes the DC and AC electrical specifications for the DDR SDRAM interface of the
MPC8540.

6.1 DDR SDRAM DC Electrical Characteristics

Table 13 provides the recommended operating conditions for the DDR SDRAM component(s) of the
MPC8540.

Table 13. DDR SDRAM DC Electrical Characteristics

Parameter/Condition Symbol Min Max Unit Notes

I/0O supply voltage GVpp 2.375 2.625 1
I/O reference voltage MVRer 0.49 x GVpp 0.51 x GVpp \Y, 2
I/O termination voltage V1T MVRer —0.04 | MVRgg + 0.04 \Y 3
Input high voltage \m MVRgg + 0.18 GVpp + 0.3 \Y, 4
Input low voltage Vi -0.3 MVRgg — 0.18 \Y, 4
Output leakage current loz -10 10 pA 5
Output high current (Vo1 =1.95 V) loH -15.2 — mA

Output low current (Vo1 = 0.35 V) loL 15.2 — mA

MPC8540 Integrated Processor Hardware Specifications, Rev. 4.1
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Table 16. DDR SDRAM Output AC Timing Specifications—DLL Mode (continued)

At recommended operating conditions with GVpp of 2.5 V + 5%.

DDR SDRAM

Parameter

Symbol 1

Min

Max

Unit

Notes

MDQS epilogue end

tbDSHME

15

4.0

ns

7,8

Notes:

1~Thf3 symbols used for timing specifications follow the pattern of trst o letters of functional block)(signal)(state) (reference)(state) for
inputs and t(first two letters of functional block)(reference)(state)(signal)(state) for outputs. Output hold time can be read as DDR

timing (DD) from the rising or falling edge of the reference clock (KH or KL) until the output went invalid (OX or DX). For

example, tppknov Symbolizes DDR timing (DD) for the time ty,cx memory clock reference (K) goes from the high (H)
state until outputs (O) are valid (V) or output valid time. Also, tppk px Symbolizes DDR timing (DD) for the time tyck

memory clock reference (K) goes low (L) until data outputs (D) are invalid (X) or data output hold time.

2.All MCK/MCK referenced measurements are made from the crossing of the two signals +0.1 V.

3.Maximum possible clock skew between a clock MCK[n] and its relative inverse clock MCK]n], or between a clock MCK[n]
and a relative clock MCK[m] or MSYNC_OUT. Skew measured between complementary signals at GVpp/2.

4. ADDR/CMD includes all DDR SDRAM output signals except MCK/MCK and MDQ/MECC/MDM/MDQS.

5.Note that tppgymy follows the symbol conventions described in note 1. For example, tppsyvn describes the DDR timing
(DD) from the rising edge of the MSYNC_IN clock (SH) until the MDQS signal is valid (MH). tppsymn €an be modified

through control of the DQSS override bits in the TIMING_CFG_2 register. These controls allow the relationship between

the synchronous clock control timing and the source-synchronous DQS domain to be modified by the user. For best

turnaround times, these may need to be set to delay tppsypmny an additional 0.25ty,ck. This will also affect tppgymp and
topsHme accordingly. See the MPC8540 PowerQUICC Ill Integrated Host Processor Reference Manual for a description

and understanding of the timing modifications enabled by use of these bits.
6.Determined by maximum possible skew between a data strobe (MDQS) and any corresponding bit of data (MDQ), ECC

(MECC), or data mask (MDM). The data strobe should be centered inside of the data eye at the pins of the MPC8540.

7.All outputs are referenced to the rising edge of MSYNC_IN (S) at the pins of the MPC8540. Note that tppgHpp follows the
symbol conventions described in note 1. For example, tppsymp describes the DDR timing (DD) from the rising edge of
the MSYNC_IN clock (SH) for the duration of the MDQS signal precharge period (MP).

8.Guaranteed by design.
9.Guaranteed by characterization.

Figure 5 provides the AC test load for the DDR bus.

Output —€>

Z5=50Q

L

Figure 5. DDR AC Test Load

Table 17. DDR SDRAM Measurement Conditions

>_\/\/\/\_GVDD/2
RL =50Q

Symbol DDR Unit Notes
V1 MVgge £ 0.31V \Y 1
VOUT 05 X GVDD V 2
Notes:

1.Data input threshold measurement point.
2.Data output measurement point.
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Ethernet: Three-Speed,10/100, Mll Management

8 Ethernet: Three-Speed,10/100, MIl Management

This section provides the AC and DC electrical characteristics for three-speed, 10/100, and Ml
management.

8.1 Three-Speed Ethernet Controller (TSEC)
(10/100/1Gb Mbps)—GMII/MII/TBI/RGMII/RTBI Electrical
Characteristics

The electrical characteristics specified here apply to all GMII (gigabit media independent interface), Ml
(media independent interface), TBI (ten-bit interface), RGMII (reduced gigabit media independent
interface), and RTBI (reduced ten-bit interface) signals except MDIO (management data input/output) and
MDC (management data clock). The RGMII and RTBI interfaces are defined for 2.5 V, while the GMII,
MII, and TBI interfaces can be operated at 3.3 or 2.5 V. Whether the GMII, MII, or TBI interface is
operated at 3.3 or 2.5V, the timing is compliant with the IEEE 802.3 standard. The RGMII and RTBI
interfaces follow the Hewlett-Packard reduced pin-count interface for Gigabit Ethernet Physical Layer
Device Specification Version 1.2a (9/22/2000). The electrical characteristics for MDIO and MDC are
specified in Section 8.4, “Ethernet Management Interface Electrical Characteristics.”

8.1.1 TSEC DC Electrical Characteristics

All GMII, MII, TBI, RGMII, and RTBI drivers and receivers comply with the DC parametric attributes
specified in Table 21 and Table 22. The potential applied to the input of a GMII, MlI, TBI, RGMI|I, or
RTBI receiver may exceed the potential of the receiver’s power supply (i.e., a GMII driver powered from
a 3.6 V supply driving Vg into a GMII receiver powered from a 2.5 V supply). Tolerance for dissimilar
GMII driver and receiver supply potentials is implicit in these specifications. The RGMII and RTBI signals
are based on a 2.5 V CMOS interface voltage as defined by JEDEC EIA/JESDS-5.

Table 21. GMII, Mll, and TBI DC Electrical Characteristics

Parameter Symbol Min Max Unit
Supply voltage 3.3 V LVpp 3.13 3.47 \%
Output high voltage VoH 2.40 LVpp+ 0.3 \
(LVpp = Min, Igy = —4.0 mA)
Output low voltage VoL GND 0.50 \Y,

(LVpp = Min, I, = 4.0 mA)

Input high voltage ViH 1.70 LVpp + 0.3
Input low voltage Vi -0.3 0.90
Input high current IH — 40 pA
(Vin* = LVpp)
Input low current m —600 — pA
(Vin ' = GND)
Note:

1.The symbol Vy, in this case, represents the LV,\ symbol referenced in Table 1 and Table 2.

MPC8540 Integrated Processor Hardware Specifications, Rev. 4.1

22 Freescale Semiconductor



Ethernet: Three-Speed,10/100, Mll Management

Table 24. GMII Receive AC Timing Specifications (continued)

At recommended operating conditions with LVpp of 3.3 V + 5%, or LVpp=2.5V * 5%.

Parameter/Condition Symbol 1 Min Typ Max Unit

RX_CLK clock rise and fall time teRxR: lGRXF 2 — — 1.0 ns

Note:
1.The symbols used for timing specifications herein follow the pattern of t st 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, {GRDVKH
symbolizes GMII 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, tgrpxk 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 tgry 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).

2.Signal timings are measured at 0.7 V and 1.9 V voltage levels.
3.Guaranteed by design.

Figure 8 provides the AC test load for TSEC.
Output —é) Zp=500 WLVDD/Z
R =500
L

Figure 8. TSEC AC Test Load

Figure 9 shows the GMII receive AC timing diagram.

l< teRx > tGrRXR
RX_CLK
tGRXH {GRXF —>
RXDI[7:0]
RX_DV
RX_ER
<—— {GRDXKH —>
tGRDVKH —> <—

Figure 9. GMII Receive AC Timing Diagram
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Ethernet: Three-Speed,10/100, Mll Management

8.2.2 MIlI AC Timing Specifications
This section describes the MII transmit and receive AC timing specifications.

8.2.2.1 MIl Transmit AC Timing Specifications
Table 25 provides the MII transmit AC timing specifications.
Table 25. MIl Transmit AC Timing Specifications

At recommended operating conditions with LVpp, of 3.3 V + 5%, or LVpp=2.5V * 5%.

Parameter/Condition Symbol 1 Min Typ Max Unit
TX_CLK clock period 10 Mbps tyTx 2 — 400 — ns
TX_CLK clock period 100 Mbps tvTx — 40 — ns
TX_CLK duty cycle tMTXHAMTX 35 — 65 %
TX_CLK to MIl data TXD[3:0], TX_ER, TX_EN delay tMTKHDX 1 5 15 ns
TX_CLK data clock rise and fall time xRy tMTXE 2 1.0 — 4.0 ns

Note:
1.The symbols used for timing specifications herein follow the pattern of t st two letters of functional block)(signal)(state)

(reference)(state) fOT INPULS and tirst two letters of functional block)(reference)(state)(signal)(state) fOr Outputs. For example, tytiHpx
symbolizes MII transmit timing (MT) for the time ty,1x clock reference (K) going high (H) until data outputs (D) are

invalid (X). Note that, in general, the clock reference symbol representation is based on two to three letters
representing the clock of a particular functional. For example, the subscript of ty;tx represents the MII(M) transmit
(TX) clock. For rise and fall times, the latter convention is used with the appropriate letter: R (rise) or F (fall).

2.Signal timings are measured at 0.7 V and 1.9 V voltage levels.
3.Guaranteed by design.

Figure 10 shows the MII transmit AC timing diagram.

< tmTx > tMTXR —>
TX_CLK
tMTXH tMTXF —>
TXD[3:0]
TX_EN ><
TX_ER
—>| tMTKHDX

Figure 10. MIl Transmit AC Timing Diagram
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Ethernet: Three-Speed,10/100, Mll Management

8.2.3 TBI AC Timing Specifications

This section describes the TBI transmit and receive AC timing specifications.

8.2.3.1 TBI Transmit AC Timing Specifications
Table 27 provides the TBI transmit AC timing specifications.
Table 27. TBI Transmit AC Timing Specifications

At recommended operating conditions with LVpp of 3.3 V + 5%, or LVpp=2.5V * 5%.

Parameter/Condition Symbol 1 Min Typ Max Unit
GTX_CLK clock period trrx — 8.0 — ns
GTX_CLK duty cycle trrxH/trTx 40 — 60 %
TCG[9:0] setup time GTX_CLK going high trTKkHDV 2.0 — — ns
TCGI9:0] hold time from GTX_CLK going high trTKHDX 1.0 — — ns
GTX_CLK clock rise and fall time trrxre trrxe 25 — — 1.0 ns

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

)(reference)(state) fOr INPULS @nd tirst two letters of functional block)(reference)(state)(signal)(state) fOr outputs. For example, trrkppy
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, tttkppx Symbolizes the TBI transmit timing (TT) with respect
to the time from tr1x (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 tr1y 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.Signal timings are measured at 0.7 VV and 1.9 V voltage levels.

3.Guaranteed by design.

Figure 12 shows the TBI transmit AC timing diagram.

< trTx > tTTXR —>

GTX_CLK

trrxH ‘
TTXF —>

TCG[9:0] ><

trTKHDY —> <—

—> trTKHDX

Figure 12. TBI Transmit AC Timing Diagram
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Ethernet: Three-Speed,10/100, Mll Management

Figure 15 shows the MII transmit AC timing diagram.

< tmTx > tMTXR —>
TX_CLK
tMTXH tvTxF
TXD[3:0]
TX_EN ><
TX_ER
—>| tMTKHDX

Figure 15. MIl Transmit AC Timing Diagram

8.3.2.2 MIl Receive AC Timing Specifications
Table 32 provides the MII receive AC timing specifications.
Table 32. MIl Receive AC Timing Specifications

Parameter/Condition Symbol 1 Min Typ Max Unit
RX_CLK clock period 10 Mbps tVRX — 400 — ns
RX_CLK clock period 100 Mbps tMRX — 40 — ns
RX_CLK duty cycle IMRXHAMRX 35 — 65 %
RXDI[7:0], TX_DV, TX_ER setup time to RX_CLK {MRDVKH 10.0 — — ns
RXD[7:0], TX_DV, TX_ER hold time to RX_CLK tMRDXKH 10.0 — — ns
RX_CLK clock rise and fall time turxr: tvrxe 2| 1.0 — 4.0 ns

Note:
1.The symbols used for timing specifications herein follow the pattern of t st two letters of functional block)(signal)(state)

(reference)(state) fOT INPULS @Nd Yfirst two letters of functional block)(reference)(state)(signal)(state) fOr outputs. For example, tyrpykH
symbolizes MII receive timing (MR) with respect to the time data input signals (D) reach the valid state (V) relative to
the tyrx clock reference (K) going to the high (H) state or setup time. Also, tyrpxkn Symbolizes Mll 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 high (H) state or hold time. Note that, in general, the clock reference symbol representation is based on two to
three letters representing the clock of a particular functional. For example, the subscript of ty,grx 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).
2.Signal timings are measured at 0.7 VV and 1.9 V voltage levels.

3.Guaranteed by design.

MPC8540 Integrated Processor Hardware Specifications, Rev. 4.1
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Ethernet: Three-Speed,10/100, MIl Manag

ement

Figure 16 shows the MII receive AC timing diagram.

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

Figure 16. MIl Receive AC Timing Diagram

8.4 Ethernet Management Interface Electrical Characteristics

The electrical characteristics specified here apply to MIlI management interface signals MDIO
(management data input/output) and MDC (management data clock). The electrical characteristics for
GMII, RGMII, TBI and RTBI are specified in Section 8.1, “Three-Speed Ethernet Controller (TSEC)
(10/100/1Gb Mbps)—GMII/MII/TBI/RGMII/RTBI Electrical Characteristics.”

8.4.1 MIl Management DC Electrical Characteristics

The MDC and MDIO are defined to operate at a supply voltage of 3.3 V. The DC electrical characteristics
for MDIO and MDC are provided in Table 33.

Table 33. MIl Management DC Electrical Characteristics

Parameter Symbol Min Max Unit
Supply voltage (3.3 V) OVpp 3.13 3.47 \%
Output high voltage VoH 2.10 OVpp + 0.3 \%
(OVDD = Min, lon = -1.0 mA)
Output low voltage VoL GND 0.50 \Y,
(OVDD = Min, loL= 1.0 mA)
Input high voltage \m 1.70 —
Input low voltage VL — 0.90
Input high current A — 40 pA
(OVpp = Max, Viy 1 =2.1V)
Input low current m —600 — pA
(OVDD = MaX, V|N =0.5 V)

Note:

1.Note that the symbol V,y, in this case, represents the OV symbol referenced in Table 1 and Table 2.
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Ethernet: Three-Speed,10/100, Mll Management

8.4.2 MIl Management AC Electrical Specifications
Table 34 provides the M1l management AC timing specifications.

Table 34. MIl Management AC Timing Specifications

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

Parameter/Condition Symbol ! Min Typ Max Unit Notes
MDC frequency fubc 0.893 — 10.4 MHz 2,4
MDC period tvbc 96 — 1120 ns
MDC clock pulse width high tMDCH 32 — — ns
MDC to MDIO valid tMDKHDV 2*[1/(feeh_ci/8)] ns 3
MDC to MDIO delay t\MDKHDX 10 — 2*[1(feen_ci/8)] ns 3
MDIO to MDC setup time tMDDVKH 5 — — ns
MDIO to MDC hold time tMDDXKH 0 — — ns
MDC rise time tMDCR — — 10 ns 4
MDC fall time tMDHE — — 10 ns 4
Notes:

1.The symbols used for timing specifications herein follow the pattern of tst two letters of functional block)(signal)(state)
(reference)(state) fO INPULS @nd first 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, typpykH Symbolizes management data timing (MD) with respect to the time data
input signals (D) reach the valid state (V) relative to the ty,pc clock reference (K) going to the high (H) state or setup
time. For rise and fall times, the latter convention is used with the appropriate letter: R (rise) or F (fall).

2.This parameter is dependent on the CCB clock speed (that is, for a CCB clock of 267 MHz, the maximum frequency is
8.3 MHz and the minimum frequency is 1.2 MHz; for a CCB clock of 333 MHz, the maximum frequency is 10.4 MHz

and the minimum frequency

is 1.5 MHz).

3.This parameter is dependent on the CCB clock speed (that is, for a CCB clock of 267 MHz, the delay is 60 ns and for a
CCB clock of 333 MHz, the delay is 48 ns).

4.Guaranteed by design.

Figure 17 shows the MIl management AC timing diagram.

~<—tvpcH

MDC 7
MDIO
(Input)
—>
MDIO
(Output)

ok

< tMDC — > tMDCR

tmMbcF —>

tMDDVKH —>‘

77\

<—typkHDY > L tMDDXKH

tMDKHDX —>

Figure 17. MIl Management Interface Timing Diagram
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Local Bus

Table 37 describes the general timing parameters of the local bus interface of the MPC8540 with the DLL
bypassed.

Table 37. Local Bus General Timing Parameters—DLL Bypassed

Parameter POR Configuration | Symbol ! Min Max Unit Notes
Local bus cycle time t Bk 6.0 — ns 2
Internal launch/capture clock to LCLK tBKHKT 23 3.9 ns 8
delay
LCLK[n] skew to LCLK[m] or LSYNC_OUT t BKSKEW — 150 ps 3,9
Input setup to local bus clock (except tLBIVKH1 5.7 — ns 4,5
LUPWAIT)
LUPWAIT input setup to local bus clock tLBIVKH2 5.6 — ns 4,5
Input hold from local bus clock (except {LBIXKH1 -1.8 — ns 4,5
LUPWAIT)
LUPWAIT input hold from local bus clock tLBIXKH2 -1.3 — ns 4,5
LALE output transition to LAD/LDP output t BoTOT 15 — ns 6
transition (LATCH hold time)
Local bus clock to output valid (except TSEC2_TXD[6:5] =00 | t gkiLovi — -0.3 ns 4
LAD/LDP and LALE)
TSEC2_TXD[6:5] = 11 1.2
(default)
Local bus clock to data valid for LAD/LDP | TSEC2_TXD[6:5] = 00 | t gkLov2 — -0.1 ns 4
TSEC2_TXD[6:5] = 11 14
(default)
Local bus clock to address valid for LAD TSEC2_TXDI[6:5] =00 | t gkLov3 — 0 ns 4
TSEC2_TXD[6:5] = 11 15
(default)
Local bus clock to LALE assertion t BKHOV4 — 0 ns 4
Output hold from local bus clock (except TSEC2_TXD[6:5] =00 | t gkiox1 -3.2 — ns 4
LAD/LDP and LALE)
TSEC2_TXD[6:5] = 11 -2.3
(default)
Output hold from local bus clock for TSEC2_TXD[6:5] =00 | t gkLox2 -3.2 — ns 4
LAD/LDP
TSEC2_TXD[6:5] = 11 -2.3
(default)
Local bus clock to output high Impedance | TSEC2_TXD[6:5] =00 | t gkLoz1 — 0.2 ns 7
(except LAD/LDP and LALE)
TSEC2_TXD[6:5] = 11 15
(default)
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Table 47. RapidlO Driver AC Timing Specifications—500 Mbps Data Rate (continued)

RapidlO

Range
Characteristic Symbol Unit Notes
Min Max
Duty cycle DC 48 52 % 2,6
Vop rise time, 20%—-80% of peak-to-peak teaLL 200 — ps 3,6
differential signal swing
Vop fall time, 20%—-80% of peak-to-peak tRISE 200 — ps 6
differential signal swing
Data valid DV 1260 — ps
Skew of any two data outputs {bpAIR — 180 ps 4,6
Skew of single data outputs to associated clock tskew PAIR -180 180 ps 5,6
Notes:
1.See Figure 38.
2.Requires +100 ppm long term frequency stability.
3.Measured at Vop = 0 V.
4.Measured using the RapidlO transmit mask shown in Figure 38.
5.See Figure 43.
6.Guaranteed by design.
Table 48. RapidIO Driver AC Timing Specifications—750 Mbps Data Rate
Range
Characteristic Symbol Unit Notes
Min Max
Differential output high voltage Vonp 200 540 mvV 1
Differential output low voltage VoLb -540 -200 mvV 1
Duty cycle DC 48 52 % 2,6
Vop rise time, 20%—80% of peak-to-peak teaLL 133 — ps 3,6
differential signal swing
Vop fall time, 20%—-80% of peak-to-peak trISE 133 — ps 6
differential signal swing
Data valid DV 800 — ps 6
Skew of any two data outputs {DpAIR — 133 ps 4,6
Skew of single data outputs to associated clock tskew,PAIR -133 133 ps 5,6

Notes:
1.See Figure 38.

2.Requires +100 ppm long term frequency stability.

3.Measured at Vop = 0 V.

4.Measured using the RapidlO transmit mask shown in Figure 38.

5.See Figure 43.
6.Guaranteed by design.

MPC8540 Integrated Processor Hardware Specifications, Rev. 4.1

Freescale Semiconductor

59



RapidlO

Table 49. RapidlO Driver AC Timing Specifications—1 Gbps Data Rate

Range
Characteristic Symbol Unit Notes
Min Max

Differential output high voltage VoD 200 540 mVv 1
Differential output low voltage VoLb -540 -200 mvV 1
Duty cycle DC 48 52 % 2,6
Vop rise time, 20%—-80% of peak to peak teaLL 100 — ps 3,6
differential signal swing

Vop fall time, 20%—-80% of peak to peak trISE 100 — ps 6
differential signal swing

Data valid DV 575 — ps 6
Skew of any two data outputs {DpAIR — 100 ps 4,6
Skew of single data outputs to associated clock tskew,PAIR -100 100 ps 5,6

Notes:

1.See Figure 38.

2.Requires +100 ppm long term frequency stability.

3.Measured at Vop = 0 V.

4.Measured using the RapidlO transmit mask shown in Figure 38.
5.See Figure 43.

6.Guaranteed by design.

The compliance of driver output signals TD[0:15] and TFRAME with their minimum data valid window
(DV) specification shall be determined by generating an eye pattern for each of the data signals and
comparing the eye pattern of each data signal with the RapidlO transmit mask shown in Figure 38. The
value of X2 used to construct the mask shall be (1 — DV,,i,)/2. A signal is compliant with the data valid
window specification if the transmit mask can be positioned on the signal’s eye pattern such that the eye
pattern falls entirely within the unshaded portion of the mask.

VOHDmax

VOHDmin “““““ | N T

E | |
= 0 _______ | N - - - _

fa) | I

>O | |

V | |
ODmax [ =~~~ ~ =~~~ | T T T T T T T

I{ DV ;I

| |

VoLpmin | |

| |
0 X2 . 1-X2 1

Time (UI)

Figure 38. RapidlO Transmit Mask
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The eye pattern for a data signal is generated by making a large number of recordings of the signal and
then overlaying the recordings. The number of recordings used to generate the eye shall be large enough
that further increasing the number of recordings used does not cause the resulting eye pattern to change
from one that complies with the RapidlO transmit mask to one that does not. Each data signal in the
interface shall be carrying random or pseudo-random data when the recordings are made. If
pseudo-random data is used, the length of the pseudo-random sequence (repeat length) shall be long
enough that increasing the length of the sequence does not cause the resulting eye pattern to change from
one that complies with the RapidIO transmit mask to one that does not comply with the mask. The data
carried by any given data signal in the interface may not be correlated with the data carried by any other
data signal in the interface. The zero-crossings of the clock associated with a data signal shall be used as
the timing reference for aligning the multiple recordings of the data signal when the recordings are
overlaid.

While the method used to make the recordings and overlay them to form the eye pattern is not specified,
the method used shall be demonstrably equivalent to the following method. The signal under test is
repeatedly recorded with a digital oscilloscope in infinite persistence mode. Each recording is triggered by
a zero-crossing of the clock associated with the data signal under test. Roughly half of the recordings are
triggered by positive-going clock zero-crossings and roughly half are triggered by negative-going clock
zero-crossings. Each recording is at least 1.9 Ul in length (to ensure that at least one complete eye is
formed) and begins 0.5 Ul before the trigger point (0.5 Ul before the associated clock zero-crossing).
Depending on the length of the individual recordings used to generate the eye pattern, one or more
complete eyes will be formed. Regardless of the number of eyes, the eye whose center is immediately to
the right of the trigger point is the eye used for compliance testing.

An example of an eye pattern generated using the above method with recordings 3 Ul in length is shown
in Figure 39. In this example, there is no skew between the signal under test and the associated clock used
to trigger the recordings. If skew was present, the eye pattern would be shifted to the left or right relative
to the oscilloscope trigger point.

< 05Ul >»<——10Ul—>»<— 1.0 Ul ——>

S o
>
_ A
A
Oscilloscope T Eye Used for
(Recording) L—— Compliance L Eye Pattern
Trigger Point Testing

Figure 39. Example Driver Output Eye Pattern
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13.3.2 RapidlO Receiver AC Timing Specifications

The RapidIO receiver AC timing specifications are provided in Table 50. A receiver shall comply with the
specifications for each data rate/frequency for which operation of the receiver is specified. Unless
otherwise specified, these specifications are subject to the following conditions.

» The specifications apply over the supply voltage and ambient temperature ranges specified by the
device vendor.

» The specifications apply for any combination of data patterns on the data signals.
» The specifications apply over the receiver common mode and differential input voltage ranges.
» Clock specifications apply only to clock signals.
» Data specifications apply only to data signals (FRAME, D[0:7])
Table 50. RapidlO Receiver AC Timing Specifications—500 Mbps Data Rate

Range
Characteristic Symbol Unit Notes
Min Max

Duty cycle of the clock input DC 47 53 % 1,5
Data valid DV 1080 ps 2
Allowable static skew between any two data inputs topaIR — 380 ps 3
within a 8-/9-bit group

Allowable static skew of data inputs to associated clock tskEW,PAIR -300 300 ps 4

Notes:

1.Measured at V|p=0V.

2.Measured using the RapidlO receive mask shown in Figure 40.
3.See Figure 43.

4.See Figure 42 and Figure 43.

5.Guaranteed by design.

Table 51. RapidlO Receiver AC Timing Specifications—750 Mbps Data Rate

Range
Characteristic Symbol Unit Notes
Min Max

Duty cycle of the clock input DC a7 53 % 1,5
Data valid DV 600 — ps 2
Allowable static skew between any two data inputs toPAIR — 400 ps 3
within a 8-/9-bit group

Allowable static skew of data inputs to associated clock | tskewpalr —267 267 ps 4

Notes:

1.Measured atV,p =0 V.

2.Measured using the RapidlO receive mask shown in Figure 40.
3.See Figure 43.

4.See Figure 42 and Figure 43.

5.Guaranteed by design.
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Figure 42 shows the definitions of the data to clock static skew parameter tgxgy pajr @and the data valid

window parameter DV. The data and frame bits are those that are associated with the clock. The figure

applies for all zero-crossings of the clock. All of the signals are differential signals. VVp represents Vg for
the transmitter and V|p for the receiver. The center of the eye is defined as the midpoint of the region in

which the magnitude of the signal voltage is greater than or equal to the minimum DV voltage.

Vp Clock x Y iy K- Vp=0V

[€<—— 0.5 Ul —>

Vp Clock x e e Z—VD=0V

tskew,PAIR —>| <—

<—0.5 DV —>»<—0.5 DV —>
| VHDmim
D[0:7]/D[8:15], FRAME Eye Opening
VHDmim
< DV >

Figure 42. Data to Clock Skew

Figure 43 shows the definition of the data to data static skew parameter tppa g and how the skew
parameters are applied.

Center Point for Clock 1.0 Ul Nominal
05Ul =
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Figure 43. Static Skew Diagram
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Table 53. MPC8540 Pinout Listing (continued)

. . . Power
Signal Package Pin Number Pin Type Supply Notes
Power Management
ASLEEP AG18 /0 9,19
Power and Ground Signals
AVppl AH19 Power for e500 PLL | AVppl
1.2v)
AVpp2 AH18 Power for CCB PLL | AVpp2
1.2v)
GND Al2, Al17, B3, B14, B20, B26, B27, C2, C4, — —
C11,C17, C19, C22, C27, D8, E3, E12, E24, F11,
F18, F23, G9, G12, G25, H4, H12, H14, H17, H20,
H22,H27, J19, J24, K5, K9, K18, K23, K28, L6, L20,
L25, M4, M12, M14, M16, M22, M27, N2, N13, N15,
N17, P12, P14, P16, P23, R13, R15, R17, R20,
R26, T3, T8, T10, T12, T14, T16, U6, U13, U15,
uU1e6, Ul17, U21, V7, V10, V26, W5, W18, W23, Y8,
Y16, AA6, AA13, AB4, AB11, AB19, AC6, AC9,
AD3, AD8, AD17, AF2, AF4, AF10, AF13, AF15,
AF27, AG3, AG7, AG26
GVpp Al4, A20, A25, A26, A27,A28,B17,B22,B28, C12, Power for DDR GVpp
C28,D16,D19, D21, D24, D28, E17, E22, F12, F15, | DRAM I/O Voltage
F19, F25, G13, G18, G20, G23, G28, H19, H24, 2.5V)
J12,J17, 322, J27, K15, K20, K25, L13, L23, L28,
M25, N21
LVpp A4, C5, E7, H10 Reference Voltage; | LVpp
Three-Speed
Ethernet1/O (2.5 YV,
3.3V)
MVRee N27 Reference Voltage | MVggg
Signal; DDR
No Connects AH26, AH27, AH28, AG28, AF28, AE28, — — 16
AH1, AG1, AH2, B1, B2, A2, A3, AH25, H1, H2, J1,
J2,733, 34,35, 36, J7, 38, K8, K7, K6, K3, K2, K1, L1,
L2, L3, L4, L5, L8, L9, L10, L11, M10, M9, M8, M7,
M6, M3, M2, P7, P6, P5, P4, P3, P2, P1,R1, R2, R3,
R4, R5, R6, R7, R8, R9, R10, R11, T9, T6, T5, T4,
T1, U1, U2, U3, U4, U8, U10, V5, V4, V3, V2, V1,
W1, W2, W3, W6, W7, W8, W9, Y1, Y2, Y3, Y4, Y5,
Y6, Y9, AA8, AA7, AA4, AA3, AA2, AAl, AB1, AB2,
AB3, AB5, AB6, AC7, AC4, AC3, AC2, AC1
OVpp D1, E4, H3, K4, K10, L7, M5, N3, P22, R19, R25, PCI/PCI-X, OVpp
T2,7T7,U5,U20, U26, V8, W4, W13, W19, W21, Y7, | RapidlO, 10/100
Y23, AA5, AA12, AA16, AA20, AB7, AB9, AB26, Ethernet, and other
ACS5, AC11, AC17, AD4, AE1, AES8, AE10, AE15, Standard
AF7, AF12, AG27, AH4 3.3V)
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17.6 Configuration Pin Muxing

The MPC8540 provides the user with power-on configuration options which can be set through the use of
external pull-up or pull-down resistors of 4.7 kQ2 on certain output pins (see customer visible configuration
pins). These pins are generally used as output only pins in normal operation.

While HRESET is asserted however, these pins are treated as inputs. The value presented on these pins
while HRESET is asserted, is latched when HRESET deasserts, at which time the input receiver is disabled
and the 1/O circuit takes on its normal function. Most of these sampled configuration pins are equipped
with an on-chip gated resistor of approximately 20 kQ. This value should permit the 4.7-kQ resistor to pull
the configuration pin to a valid logic low level. The pull-up resistor is enabled only during HRESET (and
for platform/system clocks after HRESET deassertion to ensure capture of the reset value). When the input
receiver is disabled the pull-up is also, thus allowing functional operation of the pin as an output with
minimal signal quality or delay disruption. The default value for all configuration bits treated this way has
been encoded such that a high voltage level puts the device into the default state and external resistors are
needed only when non-default settings are required by the user.

Careful board layout with stubless connections to these pull-down resistors coupled with the large value
of the pull-down resistor should minimize the disruption of signal quality or speed for output pins thus
configured.

The platform PLL ratio and €500 PLL ratio configuration pins are not equipped with these default pull-up
devices.

17.7 Pull-Up Resistor Requirements

The MPC8540 requires high resistance pull-up resistors (10 kQ is recommended) on open drain type pins
including EPIC interrupt pins. 1°C open drain type pins should be pulled up with ~1 kQ resistors.

Correct operation of the JTAG interface requires configuration of a group of system control pins as
demonstrated in Figure 55. Care must be taken to ensure that these pins are maintained at a valid deasserted
state under normal operating conditions as most have asynchronous behavior and spurious assertion will
give unpredictable results.

TSEC1_TXDI[3:0] must not be pulled low during reset. Some PHY chips have internal pulldowns that
could cause this to happen. If such PHY chips are used, then a pullup must be placed on these signals strong
enough to restore these signals to a logical 1 during reset.

Three test pins also require pull-up resistors (100 Q2 - 1 kQ). These pinsare L1 TSTCLK, L2 _TSTCLK,
and LSSD_MODE. These signals are for factory use only and must be pulled up to OVDD for normal
machine operation.

Refer to the PCI 2.2 specification for all pull-ups required for PCI.
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COP_TDO NC
COP_TDI COP_TRST
NC [6] | cop_vDD_SENSE

COP_TCK COP_CHKSTP_IN
cop_Tms | [9] NC

COP_SRESET | [11] [12] | NC

COP_HRESET No pin

COP_CHKSTP_OUT GND

Figure 54. COP Connector Physical Pinout

17.8.1 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 55. 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.

» Tie TCK to OVpp through a 10 kQ resistor. This will prevent TCK from changing state and
reading incorrect data into the device.

* No connection is required for TDI, TMS, or TDO.
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Document Revision History

Table 61. Document Revision History (continued)

Rev. No.

Substantive Change(s)

20

Section 1.1—Updated features list to coincide with latest version of the reference manual
Table 1 and Table 2—Addition of SYSCLK to OV

Table 2—Addition of notes 1 and 2

Table 3—Addition of note 1

Table 5—New

Section 4—New

Table 13—Addition of lyrgg

Removed Figure 4 DDR SRAM Input TIming Diagram

Table 15—Modified maximum values for tp;skew

Table 16—Added MSYNC_OUT to tMCKSKEW?2

Figure 5—New

Section 6.2.1—Removed Figure 4, “DDR SDRAM Input Timing Diagram”
Section 8.1—Removed references to 2.5 V from first paragraph

Figure 8—New

Table 21 and Table 22—Modified “conditions” for Iy and I |

Table 23—Addition of min and max for GTX_CLK125 reference clock duty cycle
Table 27 —Addition of min and max for GTX_CLK125 reference clock duty cycle
Table 29—Addition of min and max for GTX_CLK125 reference clock duty cycle
Table 30—VOH min and conditions; |,y and I, conditions

Table 31—Min and max for ty;rxr and tyrxe

Table 32—Min and max for tyrxg and tyrxe

Figure 23 and Figure 24—Changed LSYNC_IN to Internal clock at top of each figure
Figure 18—New

Figure 18—New

Table 36—Removed row for tLBKHOX3

Table 43—New (AC timing of PCI-X at 66 MHz)

Table 53—Addition of note 19

Figure 55—Addition of jumper and note at top of diagram

Table 55: Changed max bus freq for 667 core to 166

Section 16.2.1—Modified first paragraph

Figure 46—Modified

Figure 47—New

Table 59—Modified thermal resistance data

Section 16.2.4.2—Modified first and second paragraphs
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