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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 —

MPC8569E PowerQUICC lll Integrated Processor Hardware Specifications, Rev. 2

Freescale Semiconductor 11



Pinout List

Table 1. MPC8569E Pinout Listing (continued)

Signal1 Package Pin Number Pin Type Power Supply | Note
QE_PE29 AH10 I/0 OVpp 19
QE_PE30 AG11 /0 OVpp —
QE_PES31 AE7 /0 OVpp —
QE_PFO AF8 I/0 OVpp —
QE_PF1 AG8 /0 OVpp —

QE_PF2 AES I/0 OVpp —

QE_PF3 AE13 /0 OVpp —

QE_PF4 AC13 1/0 OVpp —

QE_PF5 AD13 1/0 OVpp —

QE_PF6 AF12 I/0 OVpp —

QE_PF7 AE12 /0 OVpp —

QE_PF8 AG12 I/0 OVpp —

QE_PF9 AD12 1/0 OVpp 2
QE_PF10 AC10 1/0 OVpp 2
QE_PF11 AC11 /0 OVpp 2
QE_PF12 AD11 /0 OVpp —
QE_PF13 AH12 1/0 OVpp 11
QE_PF14 AH13 1/0 OVpp 2
QE_PF15 AE10 /0 OVpp —
QE_PF16 AE9 1/0 OVpp —
QE_PF17 AF9 I/0 OVpp —
QE_PF18 AF10 I/0 OVpp —
QE_PF19 AHS8 /0 OVpp —
QE_PF20 AH7 /0 OVpp —
QE_PF21 AG9 /0 OVpp —
QE_PF22 AH9 I/0 OVpp —

SerDes
SD_IMP_CAL_RX w22 | — 7
SD_IMP_CAL_TX AA25 | — 17
SD_PLL_TPA AA26 o AVpp_SRDS 8
SD_PLL_TPD w21 o) XVpp 8
SD_REF_CLK W26 | ScoreVDD —
SD_REF_CLK w25 | ScoreVDD —
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Pinout List

Table 1. MPC8569E Pinout Listing (continued)

Signal’ Package Pin Number Pin Type Power Supply | Note
GND AF11 — — —
GND AF2 — — —
GND AG15 — — —
GND AG17 — — —
GND AG19 — — —
GND AG21 — — —
GND AG24 — — —
GND AG7 — — —
GND AH23 — — —
GND AH25 — — —
GND B13 — — —
GND B17 — — —
GND B20 — — —
GND B23 — — —
GND B27 — — —
GND B3 — — —
GND B6 — — —
GND B9 — — —
GND C4 — — —
GND D11 — — —
GND D16 — — —
GND D19 — — —
GND D2 — — —
GND D25 — — —
GND D28 — — —
GND D5 — — —
GND E13 — — —
GND F17 — — —
GND F20 — — —
GND F23 — — —
GND F27 — — —
GND F3 — — —
GND F6 — — —
GND F9 — — —
GND H1 — — —
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Pinout List

Table 1. MPC8569E Pinout Listing (continued)

Signal1 Package Pin Number Pin Type Power Supply | Note
GND Y13 — — —
GND Y15 — — —
GND Y16 — — —
GND Y17 — — —
GND Y19 — — —
GND V20 — — —
GND T20 — — —
GND W20 — — —
GND Y20 — — —

SENSEVSS P15 Ground sense — 13
SCOREGND AA27 SerDes Core Logic — —
GND
SCOREGND AB26 SerDes Core Logic — —
GND
SCOREGND AC28 SerDes Core Logic — —
GND
SCOREGND R28 SerDes Core Logic — —
GND
SCOREGND T26 SerDes Core Logic — —
GND
SCOREGND u27 SerDes Core Logic — —
GND
SCOREGND V25 SerDes Core Logic — —
GND
SCOREGND W28 SerDes Core Logic — —
GND
SCOREGND Y26 SerDes Core Logic — —
GND
XGND AA24 SerDes Transceiver — —
Pad GND
XGND AB22 SerDes Transceiver — —
Pad GND
XGND AB25 SerDes Transceiver — —
Pad GND
XGND AC23 SerDes Transceiver — —
Pad GND
XGND R24 SerDes Transceiver — —
Pad GND

MPC8569E PowerQUICC Il Integrated Processor Hardware Specifications, Rev. 2

34

Freescale Semiconductor




Overall DC Electrical Characteristics

Table 1. MPC8569E Pinout Listing (continued)

Signal1 Package Pin Number Pin Type Power Supply | Note

26. These JTAG pins have weak internal pull-up P-FETs that are always enabled.

27. When operating in DDR2 mode, connect Dn_MDICJ[0] to ground through an 18.2-Q (full-strength mode) or 36.4-Q
(half-strength mode) precision 1% resistor and connect Dn_MDIC[1] to GVpp through an 18.2-Q (full-strength mode) or
36.4-Q (half-strength mode) precision 1% resistor. When operating in DDR3 mode, connect Dn_MDIC[0] to ground through
a 20-Q (full-strength mode) or 40.2-Q (half-strength mode) precision 1% resistor and connect Dn_MDIC[1] to GVp through
a 20-Q (full-strength mode) or 40.2-Q (half-strength mode) precision 1% resistor. These pins are used for automatic
calibration of the DDR 10s.

28. Recommend a pull-up resistor (1 kQ) to be placed on this pin to OVpp.

29. For systems which boot from local bus (GPCM)-controlled NOR flash or (FCM)-controlled NAND flash, a pull up on LGPL4
is required.

30. If unused, these pins must be connected to GND.

31. If unused, these pins must be left unconnected.

32. These pins may be connected to a temperature diode monitoring device such as the On Semiconductor, NCT1008™. If a
temperature diode monitoring device is not connected, these pins may be connected to test point or left as a no connect.

2 Electrical Characteristics

This section provides the AC and DC electrical specifications for the MPC8569E. This device is currently targeted to these
specifications, some of which are independent of the I/O cell, but are included for a more complete reference. These are not
purely I/O buffer design specifications.

2.1 Overall DC Electrical Characteristics

This section covers the DC ratings, conditions, and other characteristics.

211 Absolute Maximum Ratings

The following table provides the absolute maximum ratings.

Table 2. Absolute Maximum Ratings’

Characteristic Symbol Range Unit Notes
Core supply voltage Vbp -0.3t0 1.21 Vv —
PLL supply voltage AVpp_CORE -0.3t0 1.21 \" —
AVpp_DDR,
AVpp_LBIU,
AVpp_PLAT,
AVpp_QE,
AVpp_SRDS
Core power supply for SerDes transceiver ScoreVDD -0.3t0 1.21 Vv —
Pad power supply for SerDes transceiver XVpp -0.3t0 1.21 Vv —
DDR2 and DDR3 DRAM 1/O voltage GVpp -0.3t0 1.98 \Y 2
-0.3t0 1.65
QUICC Engine block Ethernet interface 1/O voltage LVpp1 —0.310 3.63 Vv —
-0.3t02.75
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Overall DC Electrical Characteristics

Table 2. Absolute Maximum Ratings1 (continued)

Characteristic Symbol Range Unit Notes
QUICC Engine block Ethernet interface 1/O voltage LVpp2 —-0.3 t0 3.63 \Y —
-0.3t02.75
Debug, DMA, DUART, PIC, [2C, JTAG, power management, OVpp -0.31t0 3.63 Vv —

QUICC Engine block, eSDHC, GPIO, clocking, SPI, I/0
voltage select and system control I/O voltage

Enhanced local bus I/O voltage BVpp —0.310 3.63 Vv —
-0.3t02.75
-0.3101.98
Input voltage DDR2/DDR3 DRAM signals MV N —0.3to (GVpp + 0.3) \" 2,3
DDR2/DDR3 DRAM reference MVRer —0.3 to (GVpp + 0.3) \ —
Ethernet signals LViN —0.3to (LVppn + 0.3) \Y 3
Enhanced local bus signals BV|n —-0.3to (BVpp + 0.3) — 3
Debug, DMA, DUART, PIC, I°C, OV —0.3 to (OVpp + 0.3) \Y 3

JTAG, power management,
QUICC Engine block, eSDHC,
GPIO, clocking, SPI, I/0 voltage
select and system control I/O

voltage
SerDes signals XV|N —-0.3to (XVpp + 0.3) \" —
Storage junction temperature range Tsta -55to 150 °C —

Notes:

1. Functional and tested operating conditions are given in Table 3. Absolute maximum ratings are stress ratings only, and
functional operation at the maximums is not guaranteed. Stresses beyond those listed may affect device reliability or cause
permanent damage to the device.

2. The —0.3 to 1.98 V range is for DDR2, and the —0.3 to 1.65 V range is for DDRS.

3. Caution: (B,M,L,0,X)V,y must not exceed (B,G,L,0,X)Vpp 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.

2.1.1.1 Recommended Operating Conditions

The following table provides the recommended operating conditions for this device. Proper device operation outside these
conditions is not guaranteed.

Table 3. Recommended Operating Conditions

Characteristic Symbol Recommended Unit Notes
Value
Core supply voltage Vb 1.0V 30 mV \ 1
11V +33mV
PLL supply voltage AVpp_CORE, 1.0V =30 mV \Y 2
AVpp_DDR, 1.1V+£33mV
AVpp_LBIU,
AVpp_PLAT,
AVpp_QE,
AVpp_SRDS
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Overall DC Electrical Characteristics

21.1.2 Output Driver Characteristics

The following table provides information on the characteristics of the output driver strengths. The values are preliminary
estimates.

Table 4. Output Drive Capability

Driver Type Programmable Output Impedance (Q2) Supply Voltage Notes
Enhanced local bus interface utilities signals 45 BVpp=3.3V —
45 BVpp=25V
45 BVpp=1.8V
DDR2 signal 18 (full strength mode) GVpp=18V 1
35 (half strength mode)
DDRS signal 20 (full strength mode) GVpp=15V 1
40 (half strength mode)
DUART, EPIC, I2C, JTAG, system control 45 OVpp=3.3V —

Note:

1. The drive strength of the DDR2 or DDRS interface in half-strength mode is at T; = 105°C and at GVpp (min). Refer to the
MPC8569 reference manual for the DDR impedance programming procedure through the DDR control driver register 1
(DDRCDR_1).

2.1.2 Power Sequencing

The MPC8569E requires its power rails to be applied in a specific sequence to ensure proper device operation. These
requirements are as follows for power up:

1. VDD’ AVDD_}’I, BVDD’ LVDDI’I, OVDD, SCOI'CVDD, XVDD
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. Items on separate lines must be ordered
sequentially such that voltage rails on a previous step must reach 90% of their value before the voltage rails on the current step
reach 10% of theirs.

NOTE

While Vpp is ramping, current may be supplied from Vpp through the MPC8569E to
GVpp. Nevertheless, GVpp from an external supply should follow the sequencing
described above.

From a system standpoint, if any of the I/O power supplies ramp prior to the Vpp core supply, the I/Os associated with that I/O
supply may drive a logic one or zero during power up, and extra current may be drawn by the device.

2.1.3 RESET Initialization

This section describes the AC electrical specifications for the RESET timing requirements of the MPC8569E. The following
table describes the specifications for the RESET initialization timing.

Table 5. RESET Initialization Timing Specifications

Parameter Min Max Unit Notes
Required assertion time of HRESET 10 — SYSCLK 1,2
Minimum assertion time of TRESET simultaneous to HRESET assertion 25 — ns 3
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DDR2 and DDR3 SDRAM Controller

2.3.2 Real Time Clock Timing

The real time clock timing (RTC) input is sampled by the core complex bus clock (CCB_clk). The output of the sampling latch
is then used as an input to the counters of the PIC and the time base unit of the e500; there is no need for jitter specification.
The minimum pulse width of the RTC signal must be greater than 2x the period of the CCB_clk. That is, minimum clock high
time is 2 X tcep ik and minimum clock low time is 2 x toep ¢k There is no minimum RTC frequency; RTC may be grounded
if not needed. -

2.3.3 Gigabit Ethernet Reference Clock Timing

The following table provides the gigabit Ethernet reference clock (TX CLK) AC timing specifications.

Table 12. TX_CLK3* AC Timing Specifications
At recommended operating conditions with LVpp =25V +£125mV /3.3 V + 165 mV.

Parameter/Condition Symbol Min Typical Max Unit Notes
TX_CLK frequency tg125 — 125 — MHz —
TX_CLK cycle time tg125 — 8 — ns —
TX_CLK rise and fall time tg125R/tG125F — — ns 1,5
LVpp=25V 0.75
LVpp=3.3V 1.0
TX_CLK duty cycle tg1osH/tG125 — % 2,5
GMII, TBI 45 55
1000Base-T for RGMII, RTBI 47 53
TX_CLK jitter — — — + 150 ps 2,5

Notes:
1. Rise and fall times for TX_CLK are measured from 0.5 and 2.0 V for LVpp = 2.5 V, and from 0.6 and 2.7 V for LVpp = 3.3 V.

2. TX_CLK is used to generate the GTX clock for the UEC transmitter with 2% degradation. The TX_CLK duty cycle can be
loosened from 47%/53% as long as the PHY device can tolerate the duty cycle generated by the UEC GTX_CLK. See
Section 2.6.3.7, “RGMII and RTBI AC Timing Specifications,” for duty cycle for 10Base-T and 100Base-T reference clock.

3. Gigabit transmit 125-MHz source. This signal must be generated externally with a crystal or oscillator, or is sometimes
provided by the PHY. TX_CLK is a 125-MHz input into the UCC Ethernet Controller and is used to generate all 125-MHz
related signals and clocks in the following modes: GMII, TBI, RTBI, RGMII.

4. For GMII and TBI modes, TX_CLK is provided to UCC1 through QE_PCJ[8:11,14,15] (CLK9-12,15,16) and to UCC2 through
QE_PC|[2,3,6,7,15:17](CLK3,4,7,8,16:18). For RGMII and RTBI modes, TX_CLK is provided to UCC1 and UCC3 through
QE_PC11(CLK12) and to UCC2 and UCC4 through QE_PC16 (CLK17).

5. 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

2.3.4 Other Input Clocks

A description of the overall clocking of this device is available in the MPC8569E PowerQUICC Il Integrated Host Processor
Family Reference Manual in the form of a clock subsystem block diagram. For information about the input clock requirements
of other functional blocks such as SerDes, Ethernet Management, eSDHC, and Enhanced Local Bus see the specific interface
section.

2.4 DDR2 and DDR3 SDRAM Controller

This section describes the DC and AC electrical specifications for the DDR2 and DDR3 SDRAM controller interface of the
MPCS8569E. Note that the required GVpp(typ) is 1.8 V for DDR2 SDRAM and GVpp(typ) is 1.5 V for DDR3 SDRAM.
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Ethernet Interface

2.6 Ethernet Interface

This section provides the AC and DC electrical characteristics for the Ethernet interfaces inside the QUICC Engine block.

2.6.1 GMIlI/SGMII/MI/SMII/RMII/TBI/RGMII/RTBI Electrical Characteristics

The electrical characteristics specified here apply to all gigabit media independent interface (GMII), serial gigabit media
independent interface (SGMII), media independent interface (MII), ten-bit interface (TBI), reduced gigabit media independent
interface (RGMII), reduced ten-bit interface (RTBI), and reduced media independent interface (RMII) signals except
management data input/output (MDIO) and management data clock (MDC). The RGMII and RTBI interfaces are defined for
2.5V, while the GMII and TBI interfaces are defined for 3.3 V. The GMII, MII, and TBI interface timing is compatible with

IEEE Std 802.3™., The RGMII and RTBI interfaces follow the Reduced Gigabit Media-Independent Interface (RGMII)
Specification Version 1.3 (12/10/2000). The RMII interface follows the RMII Consortium RMII Specification Version 1.2

(3/20/1998). The electrical characteristics for the SGMII is specified in Section 2.6.4, “SGMII Interface Electrical

Characteristics.” The electrical characteristics for MDIO and MDC are specified in Section 2.7, “Ethernet Management

Interface.”

2.6.2
Characteristics

GMIl, MIl, RMII, SMII, TBI, RGMII and RTBI DC Electrical

The following table shows the GMII, MII, RMII, SMII, and TBI DC electrical characteristics when operating from a 3.3 V

supply.

Table 23. GMII, Mil, RMIl, SMIl, and TBI DC Electrical Characteristics

At recommended operating conditions with LVpp =3.3 V

Parameter Symbol Min Max Unit Notes
Input high voltage ViH 2.0 — \Y 1
Input low voltage Vi — 0.90 \ —
Input high current (V,y = LVpp) H — 40 pA 2
Input low current (V= GND) I —-600 — pA 2
Output high voltage (LVpp = min, lgy = —4.0 mA) Vo 2.1 LVpp + 0.3 —
Output low voltage (LVpp = min, Ig_ = 4.0 mA) VoL GND 0.50 \Y —
Note:
1. The min V) and max V4 values are based on the respective min and max LV,y values found in Table 3.
2. The symbol V|, in this case, represents the LV,y symbols referenced in Table 2 and Table 3.
The following table shows the RGMII, and RTBI DC electrical characteristics when operating from a 2.5 V supply.
Table 24. RGMII and RTBI DC Electrical Characteristics

At recommended operating conditions with LVpp =2.5V

Parameter Symbol Min Max Unit Note
Input high voltage ViH 1.70 — \ —
Input low voltage ViL — 0.70 \Y% —
Input high current (V= LVpp) Iy — 10 pA 1
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Ethernet Interface

2.6.3.2.1

The following table provides the MII transmit AC timing specifications.

MIl Transmit AC Timing Specifications

Table 27. MIl Transmit AC Timing Specifications

For recommended operating conditions, see Table 3

Parameter Symbol Min Typ Max Unit Note
TX_CLK clock period 10 Mbps tmTx 399.96 400 400.04 ns —
TX_CLK clock period 100 Mbps tmTX 39.996 40 40.004 ns —
TX_CLK duty cycle tTxHAMTX 35 — 65 % —
TX_CLK to MIl data TXD[3:0], TX_ER, TX_EN delay tMTKHDX 0 — 25 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 —
The following figure shows the MII transmit AC timing diagram.
< tmTx > tMTXR —>]
TX_CLK
tMTXH tMTXF —>
TXD[3:0]
TX_EN X
TX_ER
—>{ tMTKHDX
Figure 15. MIl Transmit AC Timing Diagram
2.6.3.2.2 MIl Receive AC Timing Specifications
The following table provides the MII receive AC timing specifications.
Table 28. MIl Receive AC Timing Specifications
For recommended operating conditions, see Table 3
Parameter Symbol Min Typ Max Unit Note
RX_CLK clock period 10 Mbps tMRX 399.96 400 400.04 ns 1
RX_CLK clock period 100 Mbps tMRX 39.996 40 40.004 ns 1
RX_CLK duty cycle tMRxH/tMRX 35 — 65 % 2
RXD[3:0], RX_DV, RX_ER setup time to RX_CLK tMRDVKH 10.0 — — ns
RXD[3:0], RX_DV, RX_ER hold time to RX_CLK tMRDXKH 10.0 — — ns
RX_CLK clock rise (20%—80%) tMRXR 1.0 — 4.0 ns 2
RX_CLK clock fall time (80%—20%) tMRXF 1.0 — 4.0 ns 2

Note:

1. The frequency of RX_CLK should not exceed the frequency of TX_CLK 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.
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MIl Management AC Electrical Specifications

The following table provides the MII management AC timing specifications.

Ethernet Management Interface

Table 43. MIl Management AC Timing Specifications

At recommended operating conditions with LVpp = 3.3 V + 5%.

Parameter Symbol’ Min Typ Max Unit Notes
MDC frequency fmpc — 25 — MHz 2
MDC period tMpc — 400 — ns —
MDC clock pulse width high tMDCH 32 — — ns —
MDC to MDIO valid tMDKHDV 2x(tpip_cik™8) — — ns 4
MDC to MDIO delay t\MDKHDX (16 x top_ci) —3 — (16 x typ_ci) + 3 ns 3,4,5
MDIO to MDC setup time tMDDVKH 10 — — ns —
MDIO to MDC hold time tMDDXKH 0 — — ns —
MDC rise time tMDCR — — 10 ns —
MDC fall time tMDCE — — 10 ns —
Notes:

1.

4.
5.

The symbols used for timing specifications follow the pattern of Yfirst two letters of functional block)(signal)(state)(reference)(state) for
inputs and tirst two letters of functional block)(reference)(state)(signal)(state) fOr outputs. For example, tyipkHpx symbolizes management
data timing (MD) for the time tyypc from clock reference (K) high (H) until data outputs (D) are invalid (X) or data hold time.
Also, typpvkH Symbolizes management data timing (MD) with respect to the time data input signals (D) reaching the valid
state (V) relative to the typc clock reference (K) going to the high (H) state or setup time. For rise and fall times, the latter
convention is used with the appropriate letter: R (rise) or F (fall).

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

the Mgmt Clock CE_MDC).

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

example, with a platform clock of 400 MHz, the min/max delay is 40 ns + 3 ns.
toib_cik is the QUICC Engine block clock/2.
MDC to MDIO Data valid typknpy is a function of clock period and max delay time (typkHpx)-

(Min setup = cycle time — max delay

The following figure shows the MII management AC timing diagram.

MDC

tmpcF —>1 <

777

<— tMDDXKH

MDIO
(Input)

AN

tMDDVKH —>‘
MDIO \ \
(Output)

Figure 34. MIl Management Interface Timing Diagram

DN\

—>|

tMDKHDX —>
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PCI Express

The following table defines the AC specifications for the PCI Express (2.5 Gb/s) differential input at all receivers (RXs). The
parameters are specified at the component pins. The AC timing specifications do not include RefCIk jitter.

Table 52. PCI Express (2.5 Gb/s) Differential Receiver (RX) Input AC Specifications

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

between the
jitter median
and maximum
deviation from
the median.

N-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 TRX-EYE 0.4 — — Ul | The maximum interconnect media and transmitter jitter
receiver eye that can be tolerated by the receiver can be derived as
width TRX-MAX—J|TTER =1- TRX—EYE = 0.6 Ul. See Notes 2 and 3.
Maximum time | Trx-eyE-MEDIA — — 0.3 Ul |Jitter is defined as the measurement variation of the

crossing points (Vrx.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 UI.

See Notes 2, 3, and 4.

Notes:

1. No test load is necessarily associated with this value.

2. 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.

3. A Trx.gye = 0.40 Ul provides for a total sum of 0.60 Ul deterministic and random jitter budget for the transmitter and
interconnect collected any 250 consecutive Uls. The Trx.eyE-MEDIAN-to-MAX-JITTER SPecification ensures a jitter distribution in
which the median and the maximum deviation from the median is less than half of the total. Ul jitter budget collected over any
250 consecutive TX Uls. It must be noted that the median is not the same as the mean. The jitter median describes the point
in time where the number of jitter points on either side is approximately equal as opposed to the averaged time value. 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 the reference for the eye diagram.

4. Itis recommended that the recovered TX Ul is calculated using all edges in the 3500 consecutive Ul interval with a fit algorithm
using a minimization merit function. Least squares and median deviation fits have worked well with experimental and
simulated data.
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Serial RapidIO (SRIO)

2.11.3 DC Requirements for Serial RapidlO

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

2.11.3.1 DC Requirements for Serial RapidlO SD_REF_CLK and SD_REF_CLK

The characteristics and DC requirements of the separate SerDes reference clocks of the SRIO interface are described in
Section 2.9.2.3, “DC Level Requirement for SerDes Reference Clocks.”

2.11.3.2 DC Serial RapidlO Timing Transmitter Specifications

The LP-serial transmitter electrical and timing specifications are given in the following sections.

The differential return loss, S11, of the transmitter in each case are better than the following:
e —10 dB for (Baud Frequency) + 10 < Freq(f) < 625 MHz
*+ —10dB + 10log(f + 625 MHz) dB for 625 MHz < Freq(f) < Baud Frequency

The reference impedance for the differential return loss measurements is 100-Q resistive. Differential return loss includes
contributions from on-chip circuitry, chip packaging, and any off-chip components related to the driver. The output impedance
requirement applies to all valid output levels.

It is recommended that the 20%—-80% rise/fall time of the transmitter, as measured at the transmitter output, in each case have
a minimum value 60 ps.

It is recommended that the timing skew at the output of an LP-serial transmitter between the two signals that comprise a
differential pair not exceed 25 ps at 1.25 GB, 20 ps at 2.50 GB, and 15 ps at 3.125 GB.

The following table defines the serial RapidIO transmitter DC specifications.

Table 53. SRIO Transmitter DC Timing Specifications—1.25, 2.5, and 3.125 GBauds
At recommended operating conditions with XVpp =1.0 V + 3%. and 1.1V + 3%

Parameter Symbol Min Typ Max Unit Notes
Output voltage Vo -0.40 — 2.30 Vv 1
Long-run differential output voltage VDIFEPP 800 — 1600 mV p-p —
Short-run differential output voltage VDIFEPP 500 — 1000 mV p-p —

Note:
1. Voltage relative to COMMON of either signal comprising a differential pair.

2.11.3.3 DC Serial RapidlO Receiver Specifications

The LP-serial receiver electrical and timing specifications are given in the following sections.

Receiver input impedance shall result in a differential return loss better that 10 dB and a common mode return loss better than
6 dB from 100 MHz to (0.8) x (baud frequency). This includes contributions from on-chip circuitry, the chip package, and any
off-chip components related to the receiver. AC coupling components are included in this requirement. The reference
impedance for return loss measurements is 100-Q2 resistive for differential return loss and 25-Q resistive for common mode.
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Table 57. 12C DC Electrical Characteristics (continued)

For recommended operating conditions, see Table 3

Parameter Symbol Min Max Unit Notes
Pulse width of spikes that must be suppressed by the toKHKL 0 50 ns 3
input filter
Input current each 1/O pin (input voltage is between I -10 10 A 4
0.1 x OVpp and 0.9 x OVpp (max) )
Capacitance for each 1/0 pin C — 10 pF —

Notes:
1. The min V, .and max V|4 values are based on the respective min and max OV values found in Table 3.
2. Output voltage (open drain or open collector) condition = 3 mA sink current.

3. See the MPC8569E PowerQUICC Ill Integrated Processor Family Reference Manual for information about the digital filter
used.

4. 1/0 pins obstruct the SDA and SCL lines if OVpp is switched off.

2.12.2 I?C AC Electrical Specifications

The following table provides the AC timing parameters for the I2C interface.
Table 58. I>C AC Timing Specifications

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

Parameter Symbol’ Min Max Unit | Notes
SCL clock frequency floc 0 400 kHz 2
Low period of the SCL clock tiocL 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, tiosxkL 0.6 — us —
the first clock pulse is generated)
Data setup time tioDVKH 100 — ns —
Data input hold time: toDXKL us 3
CBUS compatible masters — —
I°C bus devices 0 —
Data output delay time tioovkL — 0.9 us 4
Setup time for STOP condition tioPVKH 0.6 — us —
Bus free time between a STOP and START condition tiokHDX 1.3 — us —
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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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2.14 JTAG Controller

This section describes the DC and AC electrical specifications for the IEEE 1149.1 (JTAG) interface.

2141

JTAG DC Electrical Characteristics

The following table provides the JTAG DC electrical characteristics.
Table 61. JTAG DC Electrical Characteristics

For recommended operating conditions, see Table 3

JTAG Controller

Parameter Symbol Min Max Unit Notes

Input high voltage ViH 2 — \Y 1
Input low voltage Vi — 0.8 \Y 1
Input current (OV, =0 V or OV = OVpp) 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.
2.14.2 JTAG AC Timing Specifications
The following table provides the JTAG AC timing specifications as defined in Figure 52 through Figure 55.

Table 62. JTAG AC Timing Specifications
For recommended operating conditions, see Table 3
Parameter Symbol’ Min Max Unit Notes

JTAG external clock frequency of operation fitg 0 33.3 MHz —
JTAG external clock cycle time tTg 30 — ns —
JTAG external clock pulse width measured at 1.4 V tTKHKL 15 — ns —
JTAG external clock rise and fall times tirartuTaE 0 2 ns 4
TRST assert time trRsT 25 — ns 2
Input setup times tyTDVKH 4 — ns —
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4 |
Enhanced Local Bus Controller

The following figure shows the AC timing diagram for PLL-enabled mode.
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Figure 57. Local Bus AC Timing Diagram (PLL Enabled)

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.
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Enhanced Secure Digital Host Controller (¢eSDHC)

Table 68. eSDHC Interface DC Electrical Characteristics (continued)

At recommended operating conditions with OVpp =3.3 V

Characteristic Symbol Condition Min Max Unit Notes
Output high voltage Vo lon=-100 pA OVpp—-0.2 — \ 2
Output low voltage VoL loL=2 mA — 0.3 \ 2
Input/output leakage current In'loz — -10 10 pA —

Note:
1. The min V) and max V| values are based on the respective min and max OV values found in Table 3.
2. Open drain mode for MMC cards only.

2.16.2 eSDHC AC Timing Specifications
The following table provides the eSSDHC AC timing specifications as defined in Figure 61 and Figure 62.
Table 69. eSDHC AC Timing Specifications

At recommended operating conditions with OVpp =3.3 V

Parameter Symbol’ Min Max Unit Notes
SD_CLK clock frequency: fsHsck MHz 2,4
SD/SDIO full speed/high speed mode 0 25/50
MMC full speed/high speed mode 20/52
SD_CLK clock low time—High speed/Full speed mode tsHscKL 7/10 — ns 4
SD_CLK clock high time—High speed/Full speed mode tSHSCKH 7/10 — ns 4
SD_CLK clock rise and fall times tSHSCKR/ — 3 ns 4,5
tsHsCKF
Input setup times: SD_CMD, SD_DATx, SD_CD to SD_CLK tSHSIVKH 3.7 — ns 3,4,6
Input hold times: SD_CMD, SD_DATx, SD_CD to SD_CLK tSHSIXKH 25 — ns 4,6
Output delay time: SD_CLK to SD_CMD, SD_DATXx valid tsHSKHOV -3 3 ns 4,6

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

and t(first three letters of functional block)(reference)(state)(signal)(state) for outputs. For example, trHSKHOV symbolizes eSDHC high
speed mode device timing (SHS) clock reference (K) going to the high (H) state, with respect to the output (O) reaching the

invalid state (X) or output hold time. Note that in general, the clock reference symbol representation is based on five letters
representing the clock of a particular functional. For rise and fall times, the latter convention is used with the appropriate letter:
R (rise) or F (fall).

2. In full speed mode, clock frequency value can be 0-25 MHz for a SD/SDIO card and 0-20 MHz for a MMC card. In high speed
mode, clock frequency value can be 0-50 MHz for a SD/SDIO card and 0—-52 MHz for a MMC card.

3. To satisfy setup timing, one way board routing delay between Host and Card, on SD_CLK, SD_CMD and SD_DATx should
not exceed 0.65ns.

4. Ccard <10 pF, (1 card) and CL = CBUS + CHOST + CCARD <40 pF.

5. 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.

6. The parameter values apply to both full speed and high speed modes.
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Programmabile Interrupt Controller (PIC)

2.17.2 Timers AC Timing Specifications

The following table provides the timers input and output AC timing specifications.

Table 71. Timers Input AC Timing Specifications

For recommended operating conditions, see Table 3

Parameter Symbol Typ Unit Notes

Timers inputs—minimum pulse width triwip 20 ns 1,2

Notes:

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

2. Timers inputs and outputs are asynchronous to any visible clock. Timers outputs must be synchronized before use by any
external synchronous logic. Timers inputs are required to be valid for at least tryp Ns to ensure proper operation.

The following figure provides the AC test load for the timers.

Output 4@ Zy=500Q

Figure 63. Timers AC Test Load

OVpp/2

1

2.18 Programmable Interrupt Controller (PIC)

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

2.18.1 PIC DC Electrical Characteristics

The following table provides the DC electrical characteristics for the external interrupt pins IRQ[0:6], IRQ[8:11] and IRQ_OUT
of the PIC, as well as the port interrupts of the QUICC Engine block.

Table 72. PIC 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 (OVy = 0 V or OV = OVpp) Iin — +40 uA 2
Output high voltage (OVpp = min, gy = —2 mA) o 2.4 — —
Output low voltage (OVpp = min, I =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

The following figure shows the SPI timing in master mode (internal clock).

SPICLK (output)

|
—> tNIIXKH
1 INIVKH

|

|

Input Signals: :
SPIMISO -~  eeeeeeedeeaiiiiiiiio R R

|

|

|

(See Note) .

Output Signals: !
SPIMOSI -~
(See Note)

Note: The clock edge is selectable on SPI.
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Figure 66. SPI AC Timing in Master Mode (Internal Clock) Diagram

2.20 TDM/SI

This section describes the DC and AC electrical specifications for the time-division-multiplexed and serial interface of the
MPC8569E.

2.20.1 TDM/SI DC Electrical Characteristics

The following table provides the DC electrical characteristics for the MPC8569E TDM/SI.
Table 76. TDM/SI DC Electrical Characteristics

Characteristic Symbol Min Max Unit Notes
Output high voltage (OVpp = min, Igy = -2 mA) Vou 24 — \ —
Output low voltage (OVpp = min, Igy = 2 mA) VoL — 0.4 Vv —
Input high voltage Viy 2.0 OVpp + 0.3 \ —
Input low voltage VL -0.3 0.8 \ —
Input current (0 V <V, < OVpp) N — +40 pA 1

Note:
1. The symbol V|, in this case, represents the OV referenced in Table 2 and Table 3.

2.20.2 TDM/SI AC Timing Specifications

The following table provides the TDM/SI input and output AC timing specifications.
NOTE: Rise/Fall Time on QE Input Pins

The rise / fall time on QE input pins should not exceed 5ns. This must be enforced
especially on clock signals. Rise time refers to signal transitions from 10% to 90% of Vcc;
fall time refers to transitions from 90% to 10% of Vcc.
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