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Pinout List

Table 1. MPC8569E Pinout Listing (continued)

Signal1 Package Pin Number Pin Type Power Supply | Note
D1_MDQ22 J26 I/0 GVpp —
D1_MDQ23 J25 I/0 GVpp —
D1_MDQ24 C24 I/0 GVpp —
D1_MDQ25 c22 I/0 GVpp —
D1_MDQ26 c21 I/0 GVpp —
D1_MDQ27 B21 I/0 GVpp —
D1_MDQ28 B24 I/0 GVpp —
D1_MDQ29 A24 I/0 GVpp —
D1_MDQ30 A22 I/0 GVpp —
D1_MDQ31 A21 I/0 GVpp —
D1_MDQSO0 D26 I/0 GVpp —
D1_MDQS0 C26 /0 GVpp —
D1_MDQS1 H26 I/0 GVpp —
D1_MDQS1 G26 I/0 GVpp —
D1_MDQS2 K24 I/0 GVpp —
D1_MDQS2 L25 I/0 GVpp —
D1_MDQS3 D23 I/0 GVpp —
D1_MDQS3 C23 1/0 GVpp —
D1_MDQS8 H23 I/0 GVpp —
D1_MDQS8 G23 I/0 GVpp —
D1_MECCO G24 I/0 GVpp —
D1_MECCH H22 I/0 GVpp —
D1_MECC2 G22 I/0 GVpp —
D1_MECC3 F21 I/0 GVpp —
D1_MECC4 F24 I/0 GVpp —
D1_MECC5 D22 I/0 GVpp —
D1_MECC6 E21 I/0 GVpp —
D1_MECC7 D21 I/0 GVpp —
D1_MODTO C16 o GVpp —
D1_MODTH1 J16 o GVpp —
D1_MODT2 G17 o GVpp —
D1_MODT3 E16 o GVpp —

D1_MAPAR_OUT E15 o GVpp —
D1_MAPAR_ERR F15 I GVpp —
D1_MRAS G18 ¢} GVpp —
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Table 1. MPC8569E Pinout Listing (continued)

Pinout List

Signal1 Package Pin Number Pin Type Power Supply | Note
DMA_DDONE1/MSRCID2 AE24 o] OVpp 2
DMA_DDONE2/SD_WP AF25 o) OVpp —
DMA_DREQO AG23 | OVpp —
DMA_DREQ1/MSRCIDO AE25 | OVpp —
DMA_DREQ2/SD_DATO0 AD26 | OVpp —

DUART
UART_SOUT0/DMA_DREQGS/SD_DAT1 AG28 0 OVpp 2
UART_SINO/DMA_DACK3/SD_DAT2 AF27 | OVpp —
UART_CTS0/DMA_DDONES3/SD_DAT3 AG27 | OVpp —
UART_RTSO AH28 o OVpp —
Enhanced Local Bus Controller Interface
LA16 AD15 o) BVpp 2
LA17 AD16 o) BVpp 2
LA18 AE14 o) BVpp 2
LA19 AD17 o) BVpp 2
LA20 AE16 o) BVpp 2
LA21 AD18 o) BVpp 2
LA22 AE17 o) BVpp 11
LA23 AD19 o) BVpp 2
LA24 AE18 o) BVpp 18
LA25 AC20 0 BVpp 18
LA26 AE19 o) BVpp 18
LA27 AE22 o) BVpp 18
LADO AG14 /0 BVpp 23
LAD1 AF14 /0 BVpp 23
LAD2 AG16 /0 BVpp 23
LAD3 AH17 /0 BVpp 23
LAD4 AH18 /0 BVpp 23
LAD5 AH19 /0 BVpp 23
LAD6 AG18 /0 BVpp 23
LAD7 AF20 /0 BVpp 23
LAD8 AG20 /0 BVpp 23
LAD9 AH21 /0 BVpp 23
LAD10 AH22 1/0 BVpp 23
LAD11 AG22 1/0 BVpp 23
MPC8569E PowerQUICC lll Integrated Processor Hardware Specifications, Rev. 2
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Pinout List

Table 1. MPC8569E Pinout Listing (continued)

Signal1 Package Pin Number Pin Type Power Supply | Note
LAD12 AE21 1/0 BVpp 23
LAD13 AE20 1/0 BVpp 23
LAD14 AF22 I/0 BVpp 23
LAD15 AD21 I/0 BVpp 23
LALE AH20 o) BVpp 20
LBCTL AE15 o) BVpp 20
LCLKO AF18 0 BVpp 11
LCLK1 AF16 o) BVpp 11
LCSO0 AC18 o BVpp 2
LCS1 AC16 o BVpp 2
LCS2 AB16 o BVpp 2
LCS3 AC14 o BVpp 21
LCS4/IRQ8 AD14 I/0 BVpp 21
LCS5/IRQ9 AE23 I/0 BVpp 21
LCS6/IRQ10 AD22 I/0 BVpp 21
LCS7/IRQ11 AC22 I/0 BVpp 21
LDPO AB14 I/0 BVpp —
LDP1 AA15 I/0 BVpp —
LGPLO/LFCLE AA19 0 BVpp 2
LGPL1/LFALE AA17 o) BVpp 2
LGPL2/LOE/LFRE AD20 0 BVpp 20
LGPL3/LFWP AA20 o BVpp 2
LGPL4/LUPWAIT/LBPBSE/LFRB AA18 I/0 BVpp 29
LGPL5 AA16 o) BVpp 2
LSYNC_IN AH16 | BVpp —
LSYNC_OUT AH15 o) BVpp —
LWEO/LBSOLFWE AB20 0 BVpp 11
LWE1/LBS1 AB18 0 BVpp 24

1’c

IIC1_SDA AH26 I/0 OVpp 5,28

lIC1_SCL AG26 I/0 OVpp 5,28
IIC2_SDA/SD_CLK AG25 /0 OVpp 3
IIC2_SCL/SD_CD AF26 I/0 OVpp 3

JTAG

TCK N21 | OVpp —
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Table 1.

MPCB8569E Pinout Listing (continued)

Package Pin Number

Pin Type

Power Supply

Note

Y12

1.0-V/1.1-V core
power supply

Y14

1.0-V/1.1-V core
power supply

Y18

1.0-V/1.1-V core
power supply

BVpp

AC15

3.3-/2.5-/1.8-V
enhanced local bus
controller (eLBC)
power supply

BVpp

BVpp

AC17

3.3-/2.5-/1.8-V
enhanced local bus
controller (eLBC)
power supply

BVpp

BVpp

AC19

3.3-/2.5-/1.8-V
enhanced local bus
controller (eLBC)
power supply

BVpp

BVpp

AC21

3.3-/2.5-/1.8-V
enhanced local bus
controller (eLBC)
power supply

BVpp

BVpp

AF15

3.3-/2.5-/1.8-V
enhanced local bus
controller (eLBC)
power supply

BVpp

BVpp

AF17

3.3-/2.5-/1.8-V
enhanced local bus
controller (eLBC)
power supply

BVpp

BVpp

AF19

3.3-/2.5-/1.8-V
enhanced local bus
controller (eLBC)
power supply

BVpp

BVpp

AF21

3.3-/2.5-/1.8-V
enhanced local bus
controller (eLBC)
power supply

BVpp

GVDD

B12

1.8-/1.5-V DDR power
supply

GVDD

GVDD

B16

1.8-/1.5-V DDR power
supply

GVDD

GVDD

B19

1.8-/1.5-V DDR power
supply

GVDD

GVDD

B2

1.8-/1.5-V DDR power
supply

GVDD
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Pinout List

Table 1. MPC8569E Pinout Listing (continued)
Signal1 Package Pin Number Pin Type Power Supply | Note
SENSEVDD P14 Core supply sense Vop 13
XVpp AA23 1.0-V/1.1-V SerDes XVpp —
1/0 power supply
XVDD AB21 1.0-V/1.1-V SerDes XVDD —_
1/0O power supply
XVpp AC24 1.0-V/1.1-V SerDes XVpp —
1/0 power supply
XVDD R23 1.0-V/1.1-V SerDes XVDD —_—
1/0 power supply
XVDD u23 1.0-V/1.1-V SerDes XVDD —_
1/0O power supply
XVpp Va1 1.0-V/1.1-V SerDes XVpp —
1/0 power supply
XVDD W24 1.0-V/1.1-V SerDes XVDD —_—
1/0 power supply
XVDD Y22 1.0-V/1.1-V SerDes XVDD —_
1/0O power supply
AVpp_CORE L1 1.0-V/1.1-V AVpp — 12
supply for the core
PLL
AVpp_DDR M28 1.0-V/1.1-V AVpp — 12
supply for the DDR
PLL
AVpp_LBIU AH24 1.0-V/1.1-V AVpp — 12
supply for the eLBC
PLL
AVpp_PLAT N28 1.0-V/1.1-V AVpp — 12
supply for the platform
PLL
AVpp_QE K1 1.0-V/1.1-V AVpp — 12
supply for the QUICC
Engine block PLL
AVpp_SRDS u26 1.0-V/1.1-V AVpp — 12
supply for the SerDes
PLL
GND AA2 — — —
GND AB15 — — —
GND AB17 — — —
GND AB19 — — —
GND AC9 — — —
GND AD5 — — —
GND AE26 — — —
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Pinout List

Table 1. MPC8569E Pinout Listing (continued)

Signal’ Package Pin Number Pin Type Power Supply | Note
GND H11 — — —
GND H14 — — —
GND H17 — — —
GND H21 — — —
GND H25 — — —
GND H28 — — —
GND H6 — — —
GND K12 — — —
GND K15 — — —
GND K19 — — —
GND K2 — — —
GND K21 — — —
GND K27 — — —
GND K5 — — —
GND K7 — — —
GND L12 — — —
GND L14 — — —
GND L16 — — —
GND L18 — — —
GND L20 — — —
GND L22 — — —
GND L24 — — —
GND L28 — — —
GND L8 — — —
GND L9 — — —
GND M1 — — —
GND M13 — — —
GND M15 — — —
GND M17 — — —
GND M19 — — —
GND M2 — — —
GND M27 — — —
GND N10 — — —
GND N12 — — —
GND N14 — — —
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Overall DC Electrical Characteristics

The following figure shows the undershoot and overshoot voltages at the interfaces of the MPC8569E.

Nominal (B,G,L,O,X)Vpp +20% — —— —— — — - - - - - —
BGLOX)Vpp+5% - [+ — 4 — — — — — — — — — — — — -

Vig (B,G,L,O,X)Vpp I: .....
[
[
[
[
[
[
[
GND R L R =
GND-03V - — = — — — — — — — — — — —
Vi [
GND-0.7V _||__ _ _ _ _
-l e Not to Exceed110%
Note: o of toLock 0

1. Note that tg ock refers to the clock period associated with the respective interface:

For I2C and JTAG, tg ock references SYSCLK.
For DDR, tcLock references Dn_MCK.
For eLBC, tc ock references LCLKn

For eLBC, tg ock references LCLKn
For SerDEs XVpp, tcLock references SD_REF_CLK.

Figure 7. Overshoot/Undershoot Voltage for BVpp/GVpp/LVpp/OVpp/XVpp

The core voltage must always be provided at nominal 1.0 or 1.1 V. See Table 3 for actual recommended core voltage. Voltage
to the processor interface 1/Os is provided through separate sets of supply pins and must be provided at the voltages shown in
Table 3. The input voltage threshold scales with respect to the associated I/O supply voltage. (B,M,L,0)Vpp based receivers
are simple CMOS 1/O circuits and satisfy appropriate LVCMOS type specifications. The DDR2 and DDR3 SDRAM interface
uses differential receivers referenced by the externally supplied Dn_MVREEF signal (nominally set to GVp/2) as is appropriate
for the SSTL 1.8 electrical signaling standard for DDR2 or 1.5-V electrical signaling for DDR3. The DDR DQS receivers
cannot be operated in single-ended fashion. The complement signal must be properly driven and cannot be grounded.
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Ethernet Interface

2.6.3.1.2 GMIl Receive AC Timing Specifications

The following table provides the GMII receive AC timing specifications.
Table 26. GMII Receive AC Timing Specifications

For recommended operating conditions, see Table 3

Parameter Symbol Min Typ Max Unit Note
RX_CLK clock period tGRx 7.5 — — ns 1
RX_CLK duty cycle tarxH/taRX 35 — 65 % 2
RXD[7:0], RX_DV, RX_ER setup time to RX_CLK tGRDVKH 2.0 — — ns —
RXD[7:0], RX_DV, RX_ER hold time to RX_CLK tcRDXKH 0.2 — — ns —
RX_CLK clock rise time (20%—80%) teRXR — — 1.0 ns 2
RX_CLK clock fall time (80%—20%) tGRXF — — 1.0 ns 2

Note:
1. The frequency of RX_CLK should not exceed frequency of gigabit Ethernet reference clock by more than 300 ppm

2. System/board must be designed to ensure the input requirement to the device is achieved. Proper device operation is
guaranteed for inputs meeting this requirement by design, simulation, characterization, or functional testing

The following figure provides the GMII AC test load.

Output @ Z,=50Q O AN LVpp/2
R.=50Q
1 1

Figure 13. GMII AC Test Load

The following figure shows the GMII receive AC timing diagram.

l< tarx > tarRxr =
RX_CLK
tGRXH tGRXF =
RXDI[7:0]
RX_DV
RX_ER
<—— {GRDXKH —>
tGRDVKH —> <

Figure 14. GMII Receive AC Timing Diagram

2.6.3.2 MIl AC Timing Specifications

This section describes the MII transmit and receive AC timing specifications.
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2.6.3.4 RMII AC Timing Specifications

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

2.6.3.4.1 RMII Transmit AC Timing Specifications

The following table shows the RMII transmit AC timing specifications.

Table 30. RMIl Transmit AC Timing Specifications

For recommended operating conditions, see Table 3

Ethernet Interface

Parameter Symbol Min Typ Max Unit Note

REF_CLK clock period tamT — 20.0 — ns —

REF_CLK dUty cycle tRMTH 35 — 65 % —

REF_CLK peak-to-peak jitter trRmTy — — 250 ps —

Rise time REF_CLK (20%—80%) tRmTR 1.0 — 4.0 ns —

Fall time REF_CLK (80%—20%) tRMTF 1.0 — 4.0 ns —

REF_CLK to RMII data TXD[1:0], TX_EN delay tRmMTDX 2.0 — 10.0 ns —
The following figure shows the RMII transmit AC timing diagram.

tRMT ——> tRMTR —>| [<—
REF_CLK \
tRMTH tRmTF
TXD[1:0]
TX_EN ><
TX_ER
—> tRmTDX
Figure 19. RMIl Transmit AC Timing Diagram
2.6.3.4.2 RMII Receive AC Timing Specifications
The following table provides the RMII receive AC timing specifications.
Table 31. RMII Receive AC Timing Specifications
For recommended operating conditions, see Table 3
Parameter Symbol Min Typ Max Unit Note

REF_CLK clock period tRMR — 20.0 — ns —
REF_CLK duty cycle tRMRH 35 — 65 % 1
REF_CLK peak-to-peak jitter tRMRY — — 250 ps 1
Rise time REF_CLK (20%—80%) tRVMRR 1.0 — 4.0 ns 1
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HDLC, BISYNC, Transparent, and Synchronous UART Interfaces

2.8 HDLC, BISYNC, Transparent, and Synchronous UART Interfaces

This section describes the DC and AC electrical specifications for the high level data link control (HDLC), BISYNC,
transparent, and synchronous UART interfaces of the MPC8569E.

2.8.1 HDLC, BISYNC, Transparent, and Synchronous UART DC Electrical
Characteristics

The following table provides the DC electrical characteristics for the HDLC, BISYNC, Transparent, and synchronous UART
interfaces.

Table 44. HDLC, BISYNC, and Transparent DC Electrical Characteristics

For recommended operating conditions, see Table 3

Parameter Symbol Min Max Unit Notes
Input high voltage ViH 2 — \'% 1
Input low voltage Vi — 0.8 \" 1
Input current (OV,y = 0 V or OV = OVpp) In — +40 nA 2
Output high voltage (OVpp = min, gy = —2 mA) Von 2.4 — \Y —
Output low voltage (OVpp = min, Ig_ =2 mA) Vo — 0.4 \ —

Note:
1. The min V, .and max V| values are based on the respective min and max OVy values found in Table 3.
2. The symbol OV represents the input voltage of the supply. It is referenced in Table 3.

2.8.2 HDLC, BISYNC, Transparent, and Synchronous UART AC Timing
Specifications
The following table provides the input and output AC timing specifications for the HDLC, BISYNC, and Transparent protocols.
Table 45. HDLC, BISYNC, and Transparent AC Timing Specifications

For recommended operating conditions, see Table 3

Characteristic Symbol' Min Max Unit Notes
Outputs—Internal clock delay tHikHOV 0 5.5 ns 2
Outputs—External clock delay tHEKHOV 1 8.4 ns 2
Outputs—Internal clock high Impedance tHikHOX 0 5.5 ns 2
Outputs—External clock high Impedance tHEKHOX 1 8 ns 2
Inputs—Internal clock input setup time tHIVKH 6 — ns —
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High-Speed SerDes Interfaces (HSSI)

— For external DC-coupled connection, as described in Section 2.9.2.2, “SerDes Reference Clock Receiver
Characteristics,” the maximum average current requirements sets the requirement for average voltage (common
mode voltage) to be between 100 and 400 mV. The following figure shows the SerDes reference clock input
requirement for DC-coupled connection scheme.

200 mV < Input Amplitude or Differential Peak < 800 mV

SD_REF_CLK | Vimax < 800 mV
/ 100 MV < V¢, < 400 mV
SD_REF_CLK Vinin= 0V

Figure 40. Differential Reference Clock Input DC Requirements (External DC-Coupled)

— For external AC-coupled connection, there is no common mode voltage requirement for the clock driver. Since
the external AC-coupling capacitor blocks the DC level, the clock driver and the SerDes reference clock receiver
operate in different command mode voltages. The SerDes reference clock receiver in this connection scheme has
its common mode voltage set to SCOREGND. Each signal wire of the differential inputs is allowed to swing
below and above the command mode voltage (SCOREGND). The following figure shows the SerDes reference
clock input requirement for AC-coupled connection scheme.

200 mV < Input Amplitude or Differential Peak < 800 mV

SD_REF_CLK / Vmax < Vem + 400 mV

Vem

SD_REF_CLK Vmin > Vem — 400 mV

Figure 41. Differential Reference Clock Input DC Requirements (External AC-Coupled)

*  Single-ended mode
— The reference clock can also be single-ended. The SD_REF CLK input amplitude (single-ended swing) must be
between 400 and 800 mV peak-peak (from V ;. to V... ) with SD_REF_CLK either left unconnected or tied to
ground.
— The SD_REF CLK input average voltage must be between 200 and 400 mV. Figure 42 shows the SerDes
reference clock input requirement for single-ended signaling mode.
— To meet the input amplitude requirement, the reference clock inputs might need to be DC- or AC-coupled

externally. For the best noise performance, the reference of the clock could be DC- or AC-coupled into the unused
phase (SD_REF_CLK) through the same source impedance as the clock input (SD_REF_CLK) in use.
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PCI Express

Table 50. PCI Express (2.5 Gb/s) Differential Receiver (RX) Input DC Specifications (continued)
At recommended operating conditions with ScoreVDD = 1.0V + 3%. and 1.1 V + 3%

Parameter Symbol Min Typ Max Unit Comments
DC input Zrx-DC 40 50 60 Q  |Required RX D+ as well as D— DC impedance
impedance (50 + 20% tolerance). See Notes 1 and 2.
Powered down  |Zgx_HIGH-IMP-DC 50 — — KQ |Required RX D+ as well as D— DC Impedance when
DC input the receiver terminations do not have power. See Note
impedance
Electrical idle VRX-|DLE-DET— 65 —_— 175 mV VRX—|DLE-DET—D|FFp-p =2 X lVHX-D+ - VRX-D—"
detect threshold |pjrrp-p Measured at the package pins of the receiver.
Notes:

1. Specified at the measurement point and measured over any 250 consecutive Uls. The test load in Figure 46 must be used
as the RX device when taking measurements. If the clocks to the RX and TX are not derived from the same reference clock,
the TX Ul recovered from 3500 consecutive Ul must be used as a reference for the eye diagram.

2. Impedance during all LTSSM states. When transitioning from a fundamental reset to detect (the initial state of the LTSSM)
there is a 5 ms transition time before receiver termination values must be met on all unconfigured lanes of a port.

3. The RX DC common mode impedance that exists when no power is present or fundamental reset is asserted. This helps
ensure that the receiver detect circuit will not falsely assume a receiver is powered on when it is not. This term must be

measured at 300 mV above the RX ground.

2.10.3 PCI Express AC Physical Layer Specifications

This section contains the DC specifications for the physical layer of PCI Express on this device.

2.10.3.1

PCI Express AC Physical Layer Transmitter Specifications

This section discusses the PCI Express AC physical layer transmitter specifications for 2.5 Gb/s.

The following table defines the PCI Express (2.5Gb/s) AC specifications for the differential output at all transmitters (TXs).
The parameters are specified at the component pins. The AC timing specifications do not include RefClk jitter.

Table 51. PCI Express (2.5Gb/s) Differential Transmitter (TX) Output AC Specifications
At recommended operating conditions with XVpp =1.0V +3%. and 1.1 V + 3%

between the jitter
median and
maximum
deviation from the
median

to-MAX-JITTER

Parameter Symbol Min Typ Max Unit Comments

Unit Interval ul 399.88 | 400.00 | 400.12 ps |Each Ulis 400 ps + 300 ppm. Ul does not account
for spread spectrum clock dictated variations. See
Note 1.

Minimum TX eye | Ttx-eve 0.70 — — Ul | The maximum transmitter jitter can be derived as

width Trx-max-Jirter = 1= Trx-eye = 0.3 Ul
See Notes 2 and 3.

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

crossing points (Vx.pirrp-p = 0 V) in relation to a
recovered TX Ul. A recovered TX Ul is calculated
over 3500 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.
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Serial RapidIO (SRIO)

2.10.4 Compliance Test and Measurement Load

The AC timing and voltage parameters must be verified at the measurement point. The package pins of the device must be
connected to the test/measurement load within 0.2 inches of that load, as shown in the following figure.

NOTE

The allowance of the measurement point to be within 0.2 inches of the package pins is
meant to acknowledge that package/board routing may benefit from D+ and D— not being
exactly matched in length at the package pin boundary. If the vendor does not explicitly
state where the measurement point is located, the measurement point is assumed to be the
D+ and D- package pins.

D+ Package

Pin T T T T T T T 7
C=Crx
\

|
X |
Silicon
+ Package | \
|

Pin

Figure 46. Compliance Test/Measurement Load

2.11 Serial RapidlO (SRIO)

This section describes the DC and AC electrical specifications for the Serial RapidlO interface of the MPC8569E, for the
LP-serial physical layer. The electrical specifications cover both single- and multiple-lane links. Two transmitters (short and
long run) and a single receiver are specified for each of three baud rates, 1.25, 2.50, and 3.125 GBaud.

Two transmitter specifications allow for solutions ranging from simple board-to-board interconnect to driving two connectors
across a backplane. A single receiver specification is given that will accept signals from both the short- and long-run transmitter
specifications.

The short-run transmitter must be used mainly for chip-to-chip connections on either the same printed-circuit board or across a
single connector. This covers the case where connections are made to a mezzanine (daughter) card. The minimum swings of the
short-run specification reduce the overall power used by the transceivers.

The long-run transmitter specifications use larger voltage swings that are capable of driving signals across backplanes. This
allows a user to drive signals across two connectors and a backplane. The specifications allow a distance of at least 50 cm at all
baud rates.

All unit intervals are specified with a tolerance of 100 ppm. The worst case frequency difference between any transmit and
receive clock is 200 ppm.

To ensure interoperability between drivers and receivers of different vendors and technologies, AC-coupling at the receiver
input must be used.Signal Definitions

2.11.1 Signal Definitions

This section defines terms used in the description and specification of differential signals used by the LP-Serial links. Figure 47
shows how the signals are defined. The figures show waveforms for either a transmitter output (TD and TD) or a receiver input
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Serial RapidIO (SRIO)

The following table defines the serial RapidIO receiver DC specifications.

Table 54. SRIO Receiver DC Timing Specifications—1.25 GBaud, 2.5 GBaud, 3.125 GBaud
At recommended operating conditions with ScoreVDD = 1.0 V + 3%. and 1.1 V + 3%.

Parameter Symbol Min Typ Max Unit Notes

Differential input voltage VN 200 — 1600 mV p-p 1

Note:
1. Measured at receiver

2.11.4 AC Requirements for Serial RapidlO

This section explains the AC requirements for the Serial RapidIO interface.

2.11.4.1 AC Requirements for Serial RapidlO SD_REF_CLK and SD_REF_CLK

Note that the Serial RapidIO clock requirements for SDn REF _CLK and SDn_REF_CLK are intended to be used within the
clocking guidelines specified by Section 2.9.2.4, “AC Requirements for SerDes Reference Clocks.”
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Serial RapidIO (SRIO)

2.11.4.2 AC Requirements for Serial RapidlO Transmitter

The following table defines the transmitter AC specifications for the Serial RapidIO. The AC timing specifications do not

include RefClk jitter

Table 55. SRIO Transmitter AC Timing Specifications
At recommended operating conditions with XVpp =1.0V +3%. and 1.1V + 3%

Parameter Symbol Min Typical Max Unit Notes
Deterministic jitter Jp — — 0.17 Ul p-p —
Total jitter Jr — — 0.35 Ul p-p —
Unit Interval: 1.25 GBaud ul 800 — 100ppm 800 800 + 100ppm| ps —
Unit Interval: 2.5 GBaud ul 400 — 100ppm 400 400 + 100ppm| ps —
Unit Interval: 3.125 GBaud Ul 320 — 100ppm 320 320 + 100ppm ps —

The following table defines the receiver AC specifications for Serial RapidIO. The AC timing specifications do not include

RefClIk jitter.

Table 56. SRIO Receiver AC Timing Specifications

At recommended operating conditions with ScoreVDD = 1.0 V + 3%. and 1.1 V + 3%.

Parameter Symbol Min Typical Max Unit Notes

Deterministic jitter tolerance Jp 0.37 — — Ul p-p 1,3
Combined deterministic and random jitter JpR 0.55 — — Ul p-p 1,3
tolerance

Total jitter tolerance?® Jr 0.65 — — Ul p-p 1,3
Bit error rate BER — — 10712 — —
Unit Interval: 1.25 GBaud ul 800 — 100ppm 800 800 + 100ppm| ps —
Unit Interval: 2.5 GBaud Ul 400 — 100ppm 400 400 + 100ppm ps —
Unit Interval: 3.125 GBaud Ul 320 — 100ppm 320 320 + 100ppm| ps —

Notes:
1. Measured at receiver

2. 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 48. The sinusoidal jitter component

is included to ensure margin for low-frequency jitter, wander, noise, crosstalk, and other variable system effects.

3. System/board must be designed to ensure the input requirement to the device is achieved. Proper device operation is
guaranteed for inputs meeting this requirement by design, simulation, characterization, or functional testing
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12c

Table 58. 12C AC Timing Specifications (continued)

At recommended operating conditions with OVpp of 3.3 V + 5%

Parameter Symbol’ Min Max Unit | Notes
Noise margin at the LOW level for each connected VL 0.1 x OVpp — \'% —
device (including hysteresis)
Noise margin at the HIGH level for each connected VNH 0.2 x OVpp — \Y —
device (including hysteresis)
Capacitive load for each bus line Cb — 400 pF —
Notes:

1.

The symbols used for timing specifications herein follow the pattern tirst 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, tjopykH symbolizes I°C timing (12)
with respect to the time data input signals (D) reaching the valid state (V) relative to the t|5¢ clock reference (K) going to the
high (H) state or setup time. Also, togxk. Symbolizes I2C timing (12) for the time that the data with respect to the START
condition (S) went invalid (X) relative to the t;o¢ clock reference (K) going to the low (L) state or hold time. Also, tjopykH
symbolizes 1’c timing (I12) for the time that the data with respect to the STOP condition (P) reaches the valid state (V) relative
to the t)o¢ clock reference (K) going to the high (H) state or setup time.

. The requirements for 12C frequency calculation must be followed. See Freescale application note AN2919, “Determining the

I12C Frequency Divider Ratio for SCL.”

. As a transmitter, the MPCB8659E provides a delay time of at least 300 ns for the SDA signal (referred to as the V|ymin of the

SCL signal) to bridge the undefined region of the falling edge of SCL to avoid unintended generation of a START or STOP
condition. When the MPC8569E acts as the 1°C bus master while transmitting, it drives both SCL and SDA. As long as the
load on SCL and SDA are balanced, the MPC8569E does not generate an unintended 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 MPCB8569E as transmitter, application note AN2919, referred to in note 4 below, is recommended.

4. The maximum tooykL must be met only if the device does not stretch the LOW period (to¢) of the SCL signal.

The following figure provides the AC test load for the I’C.

Output 46) Z,=50Q () AN OVpp/2
R.=50Q
1

Figure 49. I2C AC Test Load

The following figure shows the AC timing diagram for the I2C bus.

woa N\ /3 oo N/

—3 I2DVKH
‘_ tiocL tiasxKL
SCL
> tiosxkL <—ti2cH —>| | lttiosvkH

s <—ti2DxKL ti2ovkL Sr

< tiokHDX

L

N

— A—‘

tiopvkH

Figure 50. I2C Bus AC Timing Diagram
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Enhanced Local Bus Controller

The following figure shows the AC timing diagram for PLL bypass mode.

LCLK[m]

—> Y BIXKH

| | | |
! : tLBIVKH < ! :
Input Signals 4 | I
(Except LUPWAIT/LFRB)

Input Signal
(LUPWAIT/LFRB)

Output Signals
(Except LALE)

LAD
(address phase). - - . - ..

LALE ---- -~

LAD/LDP ,
(data phase). - - . . . _ oo Joooo. < _____ J

Figure 59. Enhanced Local Bus Signals (PLL Bypass Mode)

The above figure applies to all three controllers that eLBC supports: GPCM, UPM, and FCM.
For input signals, the AC timing data is used directly for all three controllers.

For output signals, each type of controller provides its own unique method to control the signal timing. The final signal delay
value for output signals is the programmed delay plus the AC timing delay. For example, for GPCM, LCS can be programmed
to delay by t,. (0, ¥4, 72, 1, 1 + V4, 1 + 1, 2, 3 cycles), so the final delay is t,.s + t; gkHOV:
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Timers

The following figure provides the eSDHC clock input timing diagram.

eSDCH
External Clock
Operational Mode

tsHsckH

tsSHSCKR —>| l«—  —>| l«— tsHsckF
VM = Midpoint Voltage (OVpp/2)

Figure 61. eSDHC Clock Input Timing Diagram

The following figure provides the data and command input/output timing diagram.

SD_CK VM | VM M LﬁL
External Clock N ]

tsHSIVKH— < > <> tSHSIXKH
SD_DAT/CMD
Inputs
SD_DAT/CMD

Outputs > ><

<«—>—tsHskHOV
VM = Midpoint Voltage (OVpp/2)

Figure 62. eSDHC Data and Command Input/Output Timing Diagram Referenced to Clock

2.17 Timers

This section describes the DC and AC electrical specifications for the timers of the MPC8569E.

2.17.1 Timers DC Electrical Characteristics

The following table provides the timers DC electrical characteristics.

Table 70. Timers DC Electrical Characteristics

For recommended operating conditions, see Table 3

Parameter Symbol Min Max Unit Notes
Input high voltage ViH 2 — \'% 1
Input low voltage VL — 0.8 \ 1
Input current (OVIN = 0 V or OVIN = OVDD) N — +40 pA 2
Output high voltage (OVpp = min, gy = -2 MA) Vou 24 — \Y —
Output low voltage (OVpp = min, Ig. =2 mA) VoL — 0.4 —

Note:

1. The min V| and max V values are based on the respective min and max OV, values found in Table 3.
2. The symbol OV represents the input voltage of the supply. It is referenced in Table 3.
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TDM/SI

Table 77. TDM/SI AC Timing Specifications’

Characteristic Symbol? Min Max Unit
TDMY/SI outputs—External clock delay tsEkHOV 2 11 ns
TDMY/SI outputs—External clock High Impedance tsEKHOX 2 10 ns
TDM/SI inputs—External clock input setup time tsEIVKH 5 — ns
TDM/SI inputs—External clock input hold time tSEIXKH 2 — ns

Notes:

1. Output specifications are measured from the 50% level of the rising edge of CLKIN to the 50% level of the signal. Timings are
measured at the pin.

2. The symbols used for timing specifications follow the pattern tfirst two letters of functional block)(signal)(state)(reference)(state) fOr iNPUts

and t(firs’( two letters of functional block)(reference)(state)(signal)(state) for outputs. For example, tsekHoOX symbolizes the TDM/SI outputs
external timing (SE) for the time trp)y5) memory clock reference (K) goes from the high state (H) until outputs (O) are invalid

(X).

The following figure provides the AC test load for the TDM/SI.

Output {) Zy=50Q () - '\/\/\6 OVpp/2
L=50Q

Figure 67. TDM/SI AC Test Load

The below figure represents the AC timing from Table 77. Note that although the specifications generally reference the rising
edge of the clock, these AC timing diagrams also apply when the falling edge is the active edge. The following figure shows
the TDM/SI timing with external clock.

TDM/SICLK (Input)

—> tSEIXKH

Input Signals:
TDM/SI
(See Note)

Output Signals:
TDM/SI
(See Note)

Note: The clock edge is selectable on TDM/SI.
Figure 68. TDM/SI AC Timing (External Clock) Diagram
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UTOPIA/POS Interface

The following figure provide the AC test load for the USB.

Output %) Z,=500Q <> AN OVpp/2
R =500
1

Figure 69. USB AC Test Load

2.22 UTOPIA/POS Interface

This section describes the DC and AC electrical specifications for the UTOPIA interface.

2.22.1 UTOPIA/POS DC Electrical Characteristics

The following table provides the DC electrical characteristics.
Table 80. UTOPIA/POS DC Electrical Characteristics

For recommended operating conditions, see Table 3

Parameter Symbol Min Max Unit Notes

Input high voltage ViH 2 — \Y 1
Input low voltage ViL — 0.8 Vv 1
Input current (OV, =0 V or OV = OVpp) N — +40 pA 2
Output high voltage (OVpp = min, Igy = -2 mA) Von 24 — —
Output low voltage (OVpp = min, Ig. =2 mA) VoL — 0.4 —
Note:

1. The min V| .and max V| values are based on the respective min and max OV values found in Table 3.

2. The symbol OV represents the input voltage of the supply. It is referenced in Table 3.
2.22.2 UTOPIA/POS AC Timing Specifications
The following table provides the UTOPIA/POS input and output AC timing specifications.

Table 81. UTOPIA/POS AC Timing Specifications’
Characteristic Symbol? Min Max Unit
UTOPIA/POS outputs—Internal clock delay tuikHoV 0 8.0 ns
UTOPIA/POS outputs—External clock delay tUEKHOV 1.0 10.0 ns
UTOPIA/POS outputs—Internal clock high Impedance tUIKHOX 0 8.0 ns
UTOPIA/POS outputs—External clock high impedance tuEkHOX 1.0 10.0 ns
UTOPIA/POS inputs—Internal clock input setup time tUIVKH 6.4 — ns
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