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Electrical Characteristics

2.1.2

Recommended Operating Conditions

Table 2 providesthe recommended operating conditionsfor thisdevice. Note that the values shown arethe
recommended and tested operating conditions. Proper device operation outside these conditionsis not

guaranteed.
Table 2. Recommended Operating Conditions
Characteristic Symbol | Recommended Value | Unit | Notes
Core supply voltage Vb 1.1V +55mV \% —
PLL supply voltage AVpp 1.1V +55mV 1
Core power supply for SerDes transceivers SVpp 1.1V +55mV \% —
Pad power supply for SerDes transceivers XVpp 1.1V +55mV \% —
DDR SDRAM DDR2 SDRAM Interface GVpp 1.8V 90 mV \% —
Controller I/O .
supply voltage DDR3 SDRAM Interface 15V+75mVv —
Three-speed Ethernet I/O voltage LVpp 3.3V 165 mV \Y 4
25V 125 mV
TVpp 3.3V+165mV 4
25V 125 mV
DUART, system control and power management, 12C, and JTAG I/O voltage| OVpp 3.3V 165 mV 3
Local bus and GPIO I/O voltage BVpp 3.3V +165mV \% —
25V 125 mV
1.8V 90 mV
Input voltage DDR2 and DDR3 SDRAM Interface signals MV GND to GVpp \Y 2
DDR2 and DDR3 SDRAM Interface reference MVRgen GVpp/2 £ 1% —
Three-speed Ethernet signals LV|N GND to LVpp 4
TViN GND to TVpp
Local bus and GPIO signals BVin GND to BVpp —
Local bus, DUART, SYSCLK, Serial RapidlO, system | OV)y GND to OVpp 3
control and power management, 12C, and JTAG
signals
Junction temperature range T; 0to 105 °C —

Notes:

1. This voltage is the input to the filter discussed in Section 21.2.1, “PLL Power Supply Filtering,” and not necessarily the
voltage at the AVpp pin, that may be reduced from Vpp by the filter.
2. Caution: MV,y must not exceed GVpp by more than 0.3 V. This limit may be exceeded for a maximum of 20 ms during
power-on reset and power-down sequences.
3. Caution: OV, must not exceed 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: L/TV|y must not exceed L/TVpp 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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Electrical Characteristics

2.1.3 Output Driver Characteristics

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

Programmable Subpl
Driver Type Output Impedance Pply Notes
Voltage
()
Local bus interface utilities signals 25 BVpp =3.3V 1
35 BVDD =25V
45(default) BVpp=3.3V
45(default) BVpp=25V
125 BVpp =18V
DDR?2 signal 18 GVpp =18V 2
36 (half strength mode)
DDR3 signal 20 GVpp=15V 2
40 (half strength mode)
eTSEC/10/100 signals 45 L/TVpp =2.5/3.3V —
DUART, system control, JTAG 45 OVpp =33V —
12C 150 OVpp =33V —

Notes:
1. The drive strength of the local bus interface is determined by the configuration of the appropriate bits in PORIMPSCR.
2. The drive strength of the DDR2 or DDR3 interface in half-strength mode is at T; = 105°C and at GVpp (min).

2.2 Power Sequencing
The MPCB8572E requiresits power rails to be applied in a specific sequence to ensure proper device
operation. These requirements are as follows for power up:
1. Vpp, AVpp_N, BVpp, LVpp, OVpp, SVpp srost and SVpp srpsz: TVop: XVpp_srost ad
XVpp srDs?
2. GVpp
All supplies must be at their stable values within 50 ms.

Items on the same line have no ordering requirement with respect to one another. Iltems on separate lines
must be ordered sequentially such that voltage rails on aprevious step must reach 90% of their value before
the voltage rails on the current step reach 10% of theirs.

To guarantee M CKE low during power-on reset, the above sequencing for GV pp isrequired. If thereisno
concern about any of the DDR signals being in an indeterminate state during power-on reset, then the
sequencing for GV pp is not required.
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DDR2 and DDR3 SDRAM Controller

Table 17. DDR2 and DDR3 SDRAM Interface Input AC Timing Specifications
At recommended operating conditions with GVpp of 1.8 V + 5% for DDR2 or 1.5 V * 5% for DDR3.

Parameter Symbol Min Max Unit Notes
Controller Skew for MDQS—MDQ/MECC tciskew — — ps 1,2
800 MHz — —200 200 — —
667 MHz — —240 240 — —
533 MHz — -300 300 — —
400 MHz — -365 365 — —

Note:

1. tciskew represents the total amount of skew consumed by the controller between MDQS|[n] and any corresponding
bit that is captured with MDQS]n]. This should be subtracted from the total timing budget.

2. The amount of skew that can be tolerated from MDQS to a corresponding MDQ signal is called tDISKEW.This can be
determined by the following equation: tDISKEW =+/—(T/4 — abs(tCISKEW)) where T is the clock period and
abs(tCISKEW) is the absolute value of tCISKEW.

Figure 3 shows the DDR2 and DDR3 SDRAM interface input timing diagram.
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Figure 3. DDR2 and DDR3 SDRAM Interface Input Timing Diagram

6.2.2 DDR2 and DDR3 SDRAM Interface Output AC Timing Specifications

Table 18 contains the output AC timing targets for the DDR2 and DDR3 SDRAM interface.

Table 18. DDR2 and DDR3 SDRAM Interface Output AC Timing Specifications
At recommended operating conditions with GVpp, of 1.8 V + 5% for DDR2 or 1.5 V + 5% for DDR3.

Parameter Symbol 1 Min Max Unit | Notes
MCK]|n] cycle time tmek 25 5 ns 2
ADDR/CMD output setup with respectto MCK | tppknas ns 3
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DUART

Table 20 providesthe differential specificationsfor the MPC8572E differential signasMDQSMDQS and

MCK/MCK when in DDR3 mode.

Table 20. DDR3 SDRAM Differential Electrical Characteristics

Parameter/Condition Symbol Min Max Unit Notes
DC Input Signal Voltage VN — — mV —
DC Differential Input Voltage Vip — — mv —
AC Differential Input Voltage Vipac — — mv —
DC Differential Output Voltage Vo — — mvV —
AC Differential Output Voltage VoHAC — — mvV —
AC Differential Cross-point Voltage Vixac — — mvV —
Input Midpoint Voltage Vup — — mV —

/7 DUART

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

MPC8572E.

7.1 DUART DC Electrical Characteristics

Table 21 provides the DC electrical characteristics for the DUART interface.
Table 21. DUART DC Electrical Characteristics

(OVDD = min, IOL =2 mA)

Parameter Symbol Min Max Unit
Supply voltage (3.3 V) OVpp 3.13 3.47 \%
High-level input voltage V4 2 OVpp +0.3 \Y,
Low-level input voltage VL -0.3 0.8 \Y,
Input current N — +5 pA
(Vin ' =0V or Viy = Vpp)
High-level output voltage VoH 24 — Y,
(OVpp = min, gy = -2 MA)
Low-level output voltage VoL — 0.4 \Y,

Note:

1. The symbol V,y, in this case, represents the OV,\ symbol referenced in Table 1.
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Ethernet: Enhanced Three-Speed Ethernet (eTSEC)

The Fast Ethernet Controller (FEC) operatesin M1l mode only, and complies with the AC and DC
electrical characteristics specified in thischapter for MII. Notethat if FEC isused, eTSEC 3and 4 areonly
available in SGMII mode.

8.1.1 eTSEC DC Electrical Characteristics

All MII, GMII, RMII, and TBI drivers and receivers comply with the DC parametric attributes specified
in Table 23 and Table 24. All RGMII, RTBI and FIFO drivers and receivers comply with the DC
parametric attributes specified in Table 24. The RGMII and RTBI signals are based on a2.5-V CMOS
interface voltage as defined by JEDEC EIA/JESDS-5.

Table 23. GMII, MIl, RMII, and TBI DC Electrical Characteristics

Parameter Symbol Min Max Unit Notes
Supply voltage 3.3 V LVpp 3.13 3.47 \Y L2
TVpbp

Output high voltage VOH 2.40 LVpp/TVpp + 0.3 \Y —
(LVpp/TVpp = Min, IOH = —4.0 mA)

Output low voltage VOL GND 0.50 \% —
(LVpp/TVpp = Min, IOL = 4.0 mA)

Input high voltage Viy 2.0 LVpp/TVpp + 0.3 —
Input low voltage Vi -0.3 0.90 —
Input high current i — 40 A 1,23
(Vin=LVpp. Vin=TVpp)

Input low current e -600 — UA s
(Vin= GND)

Notes:

L LVpp supports eTSECs 1 and 2.

2 TVpp supports eTSECs 3 and 4 or FEC.

3 The symbol V,y, in this case, represents the LV,y and TV, symbols referenced in Table 1.

Table 24. MIl, GMII, RMII, RGMII, TBI, RTBI, and FIFO DC Electrical Characteristics
Parameters Symbol Min Max Unit Notes

Supply voltage 2.5 V Voo, VoD 2.37 2.63 v 12
Output high voltage Vou 2.00 LVpp/TVpp + 0.3 \Y —
(LVpp/TVpp = Min, IOH = —1.0 mA)
Output low voltage VoL GND-0.3 0.40 \Y —
(LVDD/TVDD = Min, loL= 1.0 mA)
Input high voltage ViH 1.70 LVpp/TVpp + 0.3 \Y, —
Input low voltage Vi -0.3 0.70 \Y, —
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Table 25. FIFO Mode Transmit AC Timing Specification (continued)

At recommended operating conditions with LVpp/TVpp of 2.5V + 5%

Ethernet: Enhanced Three-Speed Ethernet (eTSEC)

Parameter/Condition Symbol Min Typ Max Unit
TX_CLK, GTX_CLK peak-to-peak jitter teTs — — 250 ps
Rise time TX_CLK (20%—-80%) teTR — — 0.75 ns
Fall time TX_CLK (80%—20%) teiTE — — 0.75 ns
FIFO data TXD[7:0], TX_ER, TX_EN setup time to GTX_CLK teITDV 2.0 — — ns
GTX_CLK to FIFO data TXD[7:0], TX_ER, TX_EN hold time |  tgpx 0.5 — 3.0 ns

Notes:

1. The minimum cycle period (or maximum frequency) of the TX_CLK is dependent on the maximum platform frequency of the
speed bins the part belongs to as well as the FIFO mode under operation. Refer to Section 4.5, “Platform to eTSEC FIFO

Restrictions,” for more detailed description.

Table 26. FIFO Mode Receive AC Timing Specification

At recommended operating conditions with LVpp/TVpp of 2.5V + 5%

Parameter/Condition Symbol Min Typ Max Unit
RX_CLK clock period! trR 5.3 8.0 100 ns
RX_CLK duty cycle trrRHtFIR 45 50 55 %
RX_CLK peak-to-peak jitter trRg — — 250 ps
Rise time RX_CLK (20%-80%) triRR — — 0.75 ns
Fall time RX_CLK (80%—20%) trIRE — — 0.75 ns
RXD[7:0], RX_DV, RX_ER setup time to RX_CLK tFIRDV 15 — — ns
RXDI[7:0], RX_DV, RX_ER hold time to RX_CLK tFIRDX 05 — — ns

1. The minimum cycle period (or maximum frequency) of the RX_CLK is dependent on the maximum platform frequency of the
speed bins the part belongs to as well as the FIFO mode under operation. Refer to Section 4.5, “Platform to eTSEC FIFO

Restrictions,” for more detailed description.

Figure 7 and Figure 8 show the FIFO timing diagrams.

teTE trTR
terr — | — |
GTX_CLK
teTH triTDV triTDX
TXD[7:0]
TX_EN
TX_ER

Figure 7. FIFO Transmit AC Timing Diagram
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Ethernet: Enhanced Three-Speed Ethernet (eTSEC)

Figure 11 shows the GMII receive AC timing diagram.

l< terx > tGRXR —>
RX_CLK
{GRXH teRXF
RXD[7:0]
RX_DV
RX_ER
~<—— lGRDXKH —>
{GRDVKH —> <

Figure 11. GMII Recei

8.2.3

This section describes the M1 transmit and receive

MIl AC Timing Specifications

8.2.3.1
Table 29 provides the MII transmit AC timing speci

ve AC Timing Diagram

AC timing specifications.

MIl Transmit AC Timing Specifications

fications.

Table 29. MIl Transmit AC Timing Specifications

At recommended operating conditions with LVpp/TVpp of 2.5/ 3.3V £

5%.

Parameter/Condition Symbol * Min Typ Max Unit
TX_CLK clock period 10 Mbps T — 400 — ns
TX_CLK clock period 100 Mbps tvMTX — 40 — ns
TX_CLK duty cycle tTXHAMTX 35 — 65 %
TX_CLK to Ml data TXD[3:0], TX_ER, TX_EN delay tMTKHDX 1 5 15 ns
TX_CLK data clock rise (20%-80%) tMTXR? 1.0 — 4.0 ns
TX_CLK data clock fall (80%-20%) tMTXE> 1.0 — 4.0 ns

Notes:

1. The symbols used for timing specifications herein follow the pattern of tfis; 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, tyrkpx Symbolizes Mil
transmit timing (MT) for the time ty1x 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 1 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
2. Guaranteed by design.

(fall).
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Ethernet: Enhanced Three-Speed Ethernet (eTSEC)

Figure 15 shows the TBI transmit AC timing diagram.

< trrx > xR —>
GTX_CLK
trTXH ;
TTXF —>
trrxp —>
TCG[9:0]
trTKHDY —> < —> | < trTxR
—>| tTTKHDX

Figure 15. TBI Transmit AC Timing Diagram

8.2.4.2 TBI Receive AC Timing Specifications

Table 32 provides the TBI receive AC timing specifications.

Table 32. TBI Receive AC Timing Specifications
At recommended operating conditions with LVpp/TVpp of 2.5/ 3.3 V + 5%.

Parameter/Condition 3 Symbol ! Min Typ Max Unit
Clock period for TBI Receive Clock 0, 1 trrx — 16.0 — ns
Skew for TBI Receive Clock 0, 1 tsSkTRX 7.5 — 8.5 ns
Duty cycle for TBI Receive Clock 0, 1 trrRxH/tTRX 40 — 60 %
RCG[9:0] setup time to rising edge of TBI Receive Clock0,1| trrpvkH 25 — — ns
RCG[9:0] hold time to rising edge of TBI Receive Clock 0, 1|  trrpxkH 15 — — ns
Clock rise time (20%-80%) for TBI Receive Clock 0, 1 trRXRS 0.7 — 2.4 ns
Clock fall time (80%-20%) for TBI Receive Clock 0, 1 trRXE> 0.7 — 24 ns

Notes:

1. The symbols used for timing specifications herein follow the pattern of tirt two letters of functional block)(signal)(state) (reference)(state)
for inputs and tfirst o letters of functional block)(reference)(state)(signal)(state) fOr outputs. For example, trrpykH Symbolizes TBI receive
timing (TR) with respect to the time data input signals (D) reach the valid state (V) relative to the ttgy clock reference (K) going
to the high (H) state or setup time. Also, trrpxkn Symbolizes TBI receive timing (TR) with respect to the time data input signals
(D) went invalid (X) relative to the ttryx 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 example, the subscript of
trrx represents the TBI (T) receive (RX) clock. For rise and fall times, the latter convention is used with the appropriate letter:
R (rise) or F (fall). For symbols representing skews, the subscript is skew (SK) followed by the clock that is being skewed
(TRX).

2. Guaranteed by design.

3. The signals “TBI Receive Clock 0” and “TBI Receive Clock 1" refer to TSECn_RX_CLK and TSECn_TX_CLK pins respectively.
These two clock signals are also referred as PMA_RX_CLK[0:1].
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Local Bus Controller (eLBC)

Table 48 provides the DC electrical characteristics for the local bus interface operating at BVpp = 1.8V
DC.

Table 48. Local Bus DC Electrical Characteristics (1.8 V DC)

Parameter Symbol Min Max Unit
Supply voltage 1.8V BVpp 1.71 1.89 \%
High-level input voltage ViH 0.65 x BVpp BVpp + 0.3 \Y
Low-level input voltage Vi -0.3 0.35 x BVpp \
Input current N TBD TBD HA
(BViN1=0VorBV,=BVpp)
High-level output voltage VoH BVpp - 0.2 — \
(lon = —100 pA)
High-level output voltage VoH BVpp —0.45 — \Y,
(lon = -2 MA)
Low-level output voltage VoL — 0.2 \%
(loL =100 pA)
Low-level output voltage VoL — 0.45 \Y
(loL =2 mA)
Note:

1. The symbol BV, in this case, represents the BV symbol referenced in Table 1.

10.2 Local Bus AC Electrical Specifications

Table 49 describes the general timing parameters of the local bus interface at BV pp = 3.3V DC.

Table 49. Local Bus General Timing Parameters (BVpp = 3.3 V DC)—PLL Enabled
At recommended operating conditions with BVpp of 3.3 V + 5%.

Parameter Symbol 1 Min Max Unit Notes

Local bus cycle time t BK 6.67 12 ns 2
Local bus duty cycle t BKHALBK 43 57 % —
LCLK[n] skew to LCLK[m] or LSYNC_OUT tLBKSKEW — 150 ps 7,8
Input setup to local bus clock (except LGTA/LUPWAIT) {LBIVKH1 1.8 — ns 3,4
LGTA/LUPWAIT input setup to local bus clock tLBIVKH2 1.7 — ns 3,4
Input hold from local bus clock (except LGTA/LUPWAIT) {LBIXKH1 1.0 — ns 3,4
LGTA/LUPWAIT input hold from local bus clock tLBIXKH2 1.0 — ns 3,4
LALE output negation to high impedance for LAD/LDP tLBOTOT 15 — ns 6
(LATCH hold time)

Local bus clock to output valid (except LAD/LDP and LALE) | t, gxHov1 — 2.3 ns —
Local bus clock to data valid for LAD/LDP t BKHOV2 — 24 ns 3
Local bus clock to address valid for LAD t BKHOV3 — 2.3 ns 3
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LSYNC_IN

T1

T3

GPCM Mode Output Signals:
LCS[0:7)/LWE

GPCM Mode Input Signal:
LGTA

UPM Mode Input Signal:
LUPWAIT

Input Signals:
LAD[0:31]/LDP[0:3]

UPM Mode Output Signals:
LCSJ[0:7])/LBS[0:3]/LGPL[0:5]

Local Bus Controller (eLBC)

|
t BkHOZ1 —>>

|

| |
<—TIBkHOV1 »’/ !
L.

t BKHOZL —>

|

~— 1 BKHOV1 »’/
|

e

Figure 32. Local Bus Signals, GPCM/UPM Signals for LCCR[CLKDIV] =4 (PLL Enabled)
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TRST VM VM

<

< trRsT >|

VM = Midpoint Voltage (OVpp/2)

Figure 38. TRST Timing Diagram

Figure 39 provides the boundary-scan timing diagram.

JTAG
External Clock N VM N VM
L TDVKH —>
. <— tyTDXKH
Boundary Input_
Data Inputs Data Valid
< tyTKLDV
tTKLDX —> —

Boundary .

Data Outputs Output Data Valid
—> UKDz |[<—

Boundary .

Data Outputs Output Data Valid > ‘ N

VM = Midpoint Voltage (OVpp/2)

Figure 39. Boundary-Scan Timing Diagram

13 12C

This section describes the DC and AC electrical characteristics for the 12C interfaces of the MPC8572E.

13.1 I12C DC Electrical Characteristics

Table 54 provides the DC electrical characteristics for the 12C interfaces.
Table 54. I°C DC Electrical Characteristics

Parameter Symbol Min Max Unit Notes

Input high voltage level Viy 0.7 x OVpp OVpp +0.3 \Y —
Input low voltage level Vi -0.3 0.3 x OVpp \ —
Low level output voltage VoL 0 0.4 \ 1
Pulse width of spikes which must be suppressed by the ti2KHKL 0 50 ns 2
input filter

Input current each 1/O pin (input voltage is between I -10 10 uA 3
0.1 x OVpp and 0.9 x OVpp(max)
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Table 54. 12C DC Electrical Characteristics (continued)

Capacitance for each I/O pin C — 10 pF —

Notes:

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

2. Refer to the MPC8572E PowerQUICC™ Il Integrated Host Processor Family Reference Manual for information on the digital
filter used.

3. I/O pins will obstruct the SDA and SCL lines if OVpp is switched off.

13.2 1°C AC Electrical Specifications

Table 55 provides the AC timing parameters for the 12C interfaces.

Table 55. I1°C AC Electrical Specifications
At recommended operating conditions with OVpp of 3.3 V + 5%. All values refer to V,, (min) and V,_(max) levels (see Table 2).

Parameter Symbol? Min Max Unit
SCL clock frequency floc 0 400 kHz*
Low period of the SCL clock tocL 1.3 — us
High period of the SCL clock tiocH 0.6 — us
Setup time for a repeated START condition tiosvKH 0.6 — us
Hold time (repeated) START condition (after this period, the first tosxKL 0.6 — us
clock pulse is generated)
Data setup time ti2DVKH 100 — ns
Data input hold time: toDXKL us
CBUS compatible masters — —
I°C bus devices 02 —
Data output delay time tOVKL — 0.9° us
Setup time for STOP condition tioPVKH 0.6 — us
Bus free time between a STOP and START condition ti2KHDX 1.3 — us
Noise margin at the LOW level for each connected device VL 0.1 x OVpp — \
(including hysteresis)
Noise margin at the HIGH level for each connected device VNH 0.2 x OVpp — \
(including hysteresis)
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12c

Table 55. I2C AC Electrical Specifications (continued)
At recommended operating conditions with OVpp of 3.3 V = 5%. All values refer to V| (min) and V,_(max) levels (see Table 2).

Parameter Symboll Min Max Unit

Capacitive load for each bus line Cb — 400 pF

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

inputs and t(irst two letters of functional block)(reference)(state)(signal)(state) fOr outputs. For example, tjopykH symbolizes 1°C timing (12)
with respect to the time data input signals (D) reach the valid state (V) relative to the t,¢ clock reference (K) going to the high

(H) state or setup time. Also, tj,gxk. Symbolizes 1’c timing (12) for the time that the data with respect to the START condition
(S) went invalid (X) relative to the t,,¢ clock reference (K) going to the low (L) state or hold time. Also, t;,pykH Symbolizes 1°c
timing (12) for the time that the data with respect to the STOP condition (P) reaching the valid state (V) relative to the t5¢
clock reference (K) going to the high (H) state or setup time.

2. As a transmitter, the MPC8572E provides a delay time of at least 300 ns for the SDA signal (referred to the VIHmin of the
SCL signal) to bridge the undefined region of the falling edge of SCL to avoid unintended generation of START or STOP
condition. When the MPC8572E acts as the 12C bus master while transmitting, the MPC8572E drives both SCL and SDA.
As long as the load on SCL and SDA are balanced, the MPC8572E would not cause unintended generation of START or
STOP condition. Therefore, the 300 ns SDA output delay time is not a concern. If, under some rare condition, the 300 ns
SDA output delay time is required for the MPC8572E as transmitter, application note AN2919 referred to in note 4 below is
recommended.

3.The maximum t,qyk has only to be met if the device does not stretch the LOW period (t),c) of the SCL signal.

4. The requirements for 12c frequency calculation must be followed. Refer to Freescale application note AN2919, Determining
the 12C Frequency Divider Ratio for SCL.

Figure 40 provides the AC test load for the 1C.

Output 4<> Zy=50Q () AN OVpp/2
R =50Q
L

Figure 40. 1°C AC Test Load

Figure 41 shows the AC timing diagram for the 12C bus.

soa N\ /] A ﬁ_}J_

l<—ti2pVKH
tosxkL13

1
tiocH AZ]L <t ti2svKH <+
P

<—li2DXKL Sr

SCL

Figure 41. 12C Bus AC Timing Diagram
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PCI Express

16.5 Receiver Compliance Eye Diagrams

The RX eye diagram in Figure 56 is specified using the passive compliance/test measurement load (see
Figure 57) in place of any real PCI Express RX component.

Note: In general, the minimum Receiver eye diagram measured with the compliance/test measurement
load (see Figure 57) islarger than the minimum Receiver eye diagram measured over arange of systems
at the input Receiver of any real PCl Express component. The degraded eye diagram at the input Receiver
isdueto tracesinternal to the package as well as silicon parasitic characteristics which cause the real PCI
Express component to vary in impedance from the compliance/test measurement load. Theinput Receiver
eye diagram isimplementation specific and is not specified. RX component designer should provide
additional margin to adequately compensate for the degraded minimum Receiver eye diagram (shown in
Figure 56) expected at the input Receiver based on some adequate combination of system simulations and
the Return Loss measured |ooking into the RX package and silicon. The RX eye diagram must be aligned
in time using the jitter median to locate the center of the eye diagram.

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

A recovered TX Ul iscalculated over 3500 consecutive unit intervals of sample data. The eye diagramis
created using al edges of the 250 consecutive Ul in the center of the 3500 Ul used for calculating the TX
Ul.

NOTE

The reference impedance for return loss measurementsis 50. to ground for
both the D+ and D- line (that is, as measured by a Vector Network Analyzer
with 50. probes—see Figure 57). Note that the series capacitors, CTX, are
optional for the return loss measurement.

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

VRX-DIFFp-p-MIN > 175 mV

|
<
%

0.4 Ul = Trx-EYE-MIN >

Figure 56. Minimum Receiver Eye Timing and Voltage Compliance Specification
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Serial RapidlO

Table 72. Receiver AC Timing Specifications—1.25 GBaud

Range
Characteristic Symbol Unit Notes
Min Max

Differential Input Voltage VN 200 1600 mV p-p | Measured at receiver
Deterministic Jitter Tolerance Jp 0.37 — Ul p-p Measured at receiver
Combined Deterministic and Random | Jpr 0.55 — Ul p-p Measured at receiver
Jitter Tolerance
Total Jitter Tolerance?® It 0.65 — Ul p-p Measured at receiver
Multiple Input Skew Smi — 24 ns Skew at the receiver input

between lanes of a multilane

link
Bit Error Rate BER — 10712 — —
Unit Interval ul 800 800 ps +/- 100 ppm
Note:

1. Total jitter is composed of three components, deterministic jitter, random jitter and single frequency sinusoidal jitter. The
sinusoidal jitter may have any amplitude and frequency in the unshaded region of Figure 59. The sinusoidal jitter component
is included to ensure margin for low frequency jitter, wander, noise, crosstalk and other variable system effects.

Table 73. Receiver AC Timing Specifications—2.5 GBaud

Range
Characteristic Symbol Unit Notes
Min Max

Differential Input Voltage VN 200 1600 mV p-p | Measured at receiver
Deterministic Jitter Tolerance Jp 0.37 — Ul p-p Measured at receiver
Combined Deterministic and Random | Jpg 0.55 — Ul p-p Measured at receiver
Jitter Tolerance
Total Jitter Tolerance! Jr 0.65 — Ul p-p Measured at receiver
Multiple Input Skew Smi — 24 ns Skew at the receiver input

between lanes of a multilane

link
Bit Error Rate BER — 10712 — —
Unit Interval ul 400 400 ps +/— 100 ppm
Note:

1. Total jitter is composed of three components, deterministic jitter, random jitter and single frequency sinusoidal jitter. The
sinusoidal jitter may have any amplitude and frequency in the unshaded region of Figure 59. The sinusoidal jitter component
is included to ensure margin for low frequency jitter, wander, noise, crosstalk and other variable system effects.
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Table 76. MPC8572E Pinout Listing (continued)

Package Description

Power

Signal Signal Name Package Pin Number | Pin Type Supply Notes
TSEC1_RX_DV/FIFO1_RX_D |Receive Data Valid AL24 | LVpp 1
V/FIFO1_RXCJO0]

TSEC1_RX_ER/FIFO1_RX_E |Receive Data Error AM29 | LVpp 1
R/FIFO1_RXC[1]
TSEC1_TX_CLK/FIFO1_TX_C | Transmit Clock In AB20 | LVpp 1
LK
TSEC1_TX_EN/FIFO1_TX_EN | Transmit Enable AJ24 (0] LVpp 1,22
/FIFO1_TXC[0]
TSEC1 _TX_ER/FIFO1_TX_ER | Transmit Error AK25 (0] LVpp 1,59
R/FIFO1_TXCI[1]
Three-Speed Ethernet Controller 2
TSEC2_RXD[7:0]/FIFO2_RXD[ | Receive Data AG22, AH20, AL22, | LVpp 1
7:0])/FIFO1_RXDJ[15:8] AG20, AK21, AK22,
AJ21, AK20
TSEC2_TXD[7:0])/FIFO2_TXDJ[ | Transmit Data AH21, AF20, AC17, (0] LVpp [1,5,9,24
7:0J/FIFO1_TXD[15:8] AF21, AD18, AF22,
AE20, AB18
TSEC2_COL/FIFO2_TX_FC Collision Detect/Flow Control AE19 I LVpp 1
TSEC2_CRS/FIFO2_RX_FC Carrier Sense/Flow Control AJ20 110 LVpp 1,16
TSEC2_GTX_CLK Transmit Clock Out AE18 (0] LVpp —
TSEC2_RX_CLK/FIFO2_RX_C | Receive Clock AL23 I LVpp 1
LK
TSEC2_RX_DV/FIFO2_RX_D |Receive Data Valid AJ22 | LVpp 1
V/FIFO1_RXC[2]
TSEC2_RX_ER/FIFO2_RX_E |Receive Data Error AD19 | LVpp 1
R
TSEC2_TX_CLK/FIFO2_TX_C | Transmit Clock In AC19 | LVpp 1
LK
TSEC2_TX_EN/FIFO2_TX_EN | Transmit Enable AB19 (0] LVpp 1,22
/FIFO1_TXC[2]
TSEC2_TX_ER/FIFO2_TX_ER | Transmit Error AB17 (0] LVpp 1,59
R
Three-Speed Ethernet Controller 3
TSEC3_TXD[3:0)/FEC_TXD[3: | Transmit Data AG18, AG17, AH17, (0] TVpp 1,5,9
0)/FIFO3_TXD[3:0] AH19
TSEC3_RXD[3:0)/FEC_RXD[3: | Receive Data AG16, AK19, AD16, | TVpp 1
0])/FIFO3_RXD[3:0] AJ19
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Package Description

Table 76. MPC8572E Pinout Listing (continued)

Signal

Signal Name

Package Pin Number

Pin Type

Power

Supply Notes

Power and Grou

nd Signals

GND

Ground

A18, A25, A29, C3, C6,
C9, C12, C15, C20,
C22, E5, ES, E11, E14,
F3, G7, G10, G13,
G16, H5, H21, J3, J9,
J12,J18, K7, L5, L13,
L15, L16, L21, M3, M9,
M12, M14, M16, M18,
N7, N13, N15, N17,
N19, N21, N23, PS5,
P12, P14, P16, P20,
P22,R3,R9, R11, R13,
R15, R17, R19, R21,
R23, R26, T7, T12,
T14,T16, T18, T20,
T22, T30, U5, U11,
U183, U15, U16, U17,
U19, U21, U23, U25,
V3, V9, V12,V14, V16,
V18, V20, V22, W7,
W11, W13, W15, W17,
W19, W21, W27, W32,
Y5, Y12, Y14, Y16,
Y18, Y20, AA3, AA9,
AA13, AA15, AAl17,
AA19, AA21, AA30,
AB7, AB26, ACS5,
AC11, AC13, AD3,
AD9, AD14, AD17,
AD22, AE7, AE13,
AF5, AF11, AGS3, AG9,
AG15, AG19, AH7,
AH13, AH22, AJ5,
AJ11, AJ17, AK3, AKS9,
AK15, AK24, AL7,
AL13, AL19, AL26

XGND_SRDS1

SerDes Transceiver Pad GND
(xpadvss)

C23, C27, D23, D25,
E23, E26, F23, F24,
G23, G27, H23, H25,
J23, J26, K23, K24,

L27, M25

XGND_SRDS2

SerDes Transceiver Pad GND
(xpadvss)

AD23, AD25, AE23,
AE27, AF23, AF24,

AG23, AG26, AH23,
AH25, AJ27
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Clocking

19 Clocking

This section describes the PLL configuration of the MPC8572E. Note that the platform clock isidentical
to the core complex bus (CCB) clock.

19.1 Clock Ranges

Table 77 provides the clocking specifications for both processor cores.
Table 77. MPC8572E Processor Core Clocking Specifications

Maximum Processor Core Frequency
Characteristic 1067 MHz 1200 MHz 1333 MHz 1500 MHz Unit | Notes
Min Max Min Max Min Max Min Max
e500 core processor frequency 800 1067 800 1200 800 1333 800 1500 | MHz | 1,2
CCB frequency 400 533 400 533 400 533 400 600 MHz
DDR Data Rate 400 667 400 667 400 667 400 800 MHz

Notes:

1. Caution: The CCB to SYSCLK ratio and €500 core to CCB ratio settings must be chosen such that the resulting SYSCLK
frequency, e500 (core) frequency, and CCB frequency do not exceed their respective maximum or minimum operating
frequencies. Refer to Section 19.2, “CCB/SYSCLK PLL Ratio,” Section 19.3, “e500 Core PLL Ratio,” and Section 19.4,
“DDR/DDRCLK PLL Ratio,” for ratio settings.

2. The processor core frequency speed hins listed also reflect the maximum platform (CCB) and DDR data rate frequency
supported by production test. Running CCB and/or DDR data rate higher than the limit shown above, although logically
possible via valid clock ratio setting in some condition, is not supported.

The DDR memory controller can run in either synchronous or asynchronous mode. When running in
synchronous mode, the memory busis clocked relative to the platform clock frequency. When running in
asynchronous mode, the memory bus is clocked with its own dedicated PLL with clock provided on
DDRCLK input pin. Table 78 provides the clocking specifications for the memory bus.
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Clocking

Table 78. Memory Bus Clocking Specifications

Characteristic Min Max Unit Notes

Memory bus clock frequency 200 400 MHz 1,2,3,4

Notes:

1. Caution: The CCB clock to SYSCLK ratio and €500 core to CCB clock ratio settings must be chosen such that the resulting
SYSCLK frequency, e500 (core) frequency, and CCB frequency do not exceed their respective maximum or minimum
operating frequencies. Refer to Section 19.2, “CCB/SYSCLK PLL Ratio,” Section 19.3, “e500 Core PLL Ratio,” and
Section 19.4, “DDR/DDRCLK PLL Ratio,” for ratio settings.

2. The Memory bus clock refers to the MPC8572E memory controllers’ Dn_MCK][0:5] and Dn_MCK][0:5] output clocks, running
at half of the DDR data rate.

3. In synchronous mode, the memory bus clock speed is half the platform clock frequency. In other words, the DDR data rate is
the same as the platform (CCB) frequency. If the desired DDR data rate is higher than the platform (CCB) frequency,
asynchronous mode must be used.

4. In asynchronous mode, the memory bus clock speed is dictated by its own PLL. Refer to Section 19.4, “DDR/DDRCLK PLL
Ratio.” The memory bus clock speed must be less than or equal to the CCB clock rate which in turn must be less than the
DDR data rate.

As ageneral guideline when selecting the DDR datarate or platform (CCB) frequency, the following
procedures can be used:
» Start with the processor core frequency selection;

» After the processor core frequency is determined, select the platform (CCB) frequency from the
limited options listed in Table 80 and Table 81;

» Check the CCB to SYSCLK ratio to verify avalid ratio can be choose from Table 79;

» If thedesired DDR datarate can be same as the CCB frequency, use the synchronous DDR mode;
Otherwise, if ahigher DDR datarateis desired, use asynchronous mode by selecting avalid DDR
datarate to DDRCLK ratio from Table 82. Note that in asynchronous mode, the DDR data rate
must be greater than the platform (CCB) frequency. In other words, running DDR data rate lower
than the platform (CCB) frequency in asynchronous mode is not supported by MPC8572E.

» Verify all clock ratios to ensure that there is no violation to any clock and/or ratio specification.

19.2 CCB/SYSCLK PLL Ratio

The CCB clock isthe clock that drives the €500 core complex bus (CCB), and is also called the platform
clock. The frequency of the CCB is set using the following reset signals, as shown in Table 79:

e SYSCLK input signal

* Binary value on LA[29:31] at power up
Notethat thereisno default for this PLL ratio; these signals must be pulled to the desired values. Also note
that, in synchronous mode, the DDR datarateisthe determining factor in selecting the CCB busfrequency,

because the CCB frequency must equal the DDR datarate. In asynchronous mode, the memory bus clock
frequency is decoupled from the CCB bus frequency.
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System Design Information

logic does not interfere with normal chip operation. While the TAP controller can be forced to the reset
state using only the TCK and TMSsignals, generally systemsassert TRST during the power-on reset flow.
Simply tying TRST to HRESET is not practical because the JTAG interfaceis aso used for accessing the
common on-chip processor (COP), which implements the debug interface to the chip.

The COP function of these processors allow a remote computer system (typically, a PC with dedicated
hardware and debugging software) to access and control the internal operations of the processor. The COP
interface connects primarily through the JTAG port of the processor, with some additional status
monitoring signals. The COP port requires the ability to independently assert HRESET or TRST to fully
control the processor. If the target system has independent reset sources, such as voltage monitors,
watchdog timers, power supply failures, or push-button switches, then the COP reset signals must be
merged into these signals with logic.

The arrangement shown in Figure 66 allows the COP port to independently assert HRESET or TRST,
while ensuring that the target can drive HRESET as well.

The COP interface has a standard header, shown in Figure 65, for connection to the target system, and is
based on the 0.025" square-post, 0.100" centered header assembly (often called a Berg header). The
connector typically has pin 14 removed as a connector key.

The COP header adds many benefits such as breakpoints, watchpoints, register and memory
examination/modification, and other standard debugger features. An inexpensive option can beto leave
the COP header unpopulated until needed.

Thereisno standardized way to number the COP header; so emulator vendors have issued many different
pin numbering schemes. Some COP headers are numbered top-to-bottom then |eft-to-right, while others
use |eft-to-right then top-to-bottom. Still others number the pins counter-clockwise from pin 1 (aswith an
IC). Regardless of the numbering scheme, the signal placement recommended in Figure 65 is common to
all known emulators.

21.9.1 Termination of Unused Signals

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

e TRST should betied 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 chainisinitialized during
the power-on reset flow. Freescale recommends that the COP header be designed into the system
asshown in Figure 66. If thisis not possible, the isolation resistor allows future accessto TRST in
case a JTAG interface may need to be wired onto the system in future debug situations.

* No pull-up/pull-down isrequired for TDI, TMS, TDO or TCK.
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