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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
D2_MDICO J2 /0 GVpp 27
D2_MDICH1 L2 /0 GVpp 27

D2_MDMO0/D1_MDM4 A13 /0 GVpp —
D2_MDM1/D1_MDM5 D13 /0 GVpp —
D2_MDM2/D1_MDM6 G14 I/0 GVpp —
D2_MDM3/D1_MDM7 A9 /0 GVpp —
D2_MDM8 E8 I/0 GVpp —
D2_MDQO0/D1_MDQ32 B14 /0 GVpp —
D2_MDQ1/D1_MDQ33 Cl4 /0 GVpp —
D2_MDQ2/D1_MDQ34 ci I/0 GVpp —
D2_MDQ3/D1_MDQ35 B11 /0 GVpp —
D2_MDQ4/D1_MDQ36 B15 /0 GVpp —
D2_MDQ5/D1_MDQ37 Al14 /0 GVpp —
D2_MDQ6/D1_MDQ38 A12 /0 GVpp —
D2_MDQ7/D1_MDQ39 A1 1/0 GVpp —
D2_MDQ8/D1_MDQ40 F14 1/0 GVpp —
D2_MDQ9/D1_MDQ41 F13 /0 GVpp —
D2_MDQ10/D1_MDQ42 G11 /0 GVpp —
D2_MDQ11/D1_MDQ43 F11 /0 GVpp —
D2_MDQ12/D1_MDQ44 E14 1/0 GVpp —
D2_MDQ13/D1_MDQ45 D14 1/0 GVpp —
D2_MDQ14/D1_MDQ46 D12 /0 GVpp —
D2_MDQ15/D1_MDQ47 E11 I/0 GVpp —
D2_MDQ16/D1_MDQ48 J15 /0 GVpp —
D2_MDQ17/D1_MDQ49 J14 /0 GVpp —
D2_MDQ18/D1_MDQ50 K13 /0 GVpp —
D2_MDQ19/D1_MDQ51 J12 /0 GVpp —
D2_MDQ20/D1_MDQ52 H15 /0 GVpp —
D2_MDQ21/D1_MDQ53 G15 I/0 GVpp —
D2_MDQ22/D1_MDQ54 G13 /0 GVpp —
D2_MDQ23/D1_MDQ55 H12 /0 GVpp —
D2_MDQ24/D1_MDQ56 c10 1/0 GVpp —
D2_MDQ25/D1_MDQ57 c8 I/0 GVpp —
D2_MDQ26/D1_MDQ58 c7 I/0 GVpp —
D2_MDQ27/D1_MDQ59 B7 /0 GVpp —
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Pinout List

Table 1. MPC8569E Pinout Listing (continued)

Signal1 Package Pin Number Pin Type Power Supply | Note
D2_MDQ28/D1_MDQ60 B10 I/0 GVpp —
D2_MDQ29/D1_MDQ61 A10 I/0 GVpp —
D2_MDQ30/D1_MDQ62 A8 I/0 GVpp —
D2_MDQ31/D1_MDQ63 A7 I/0 GVpp —
D2_MDQS0/D1_MDQS4 c12 I/0 GVpp —
D2_MDQS0/D1_MDQS4 C13 I/0 GVpp —
D2_MDQS1/D1_MDQS5 G12 I/0 GVpp —
D2_MDQS1/D1_MDQS5 F12 I/0 GVpp —
D2_MDQS2/D1_MDQS6 J13 I/0 GVpp —
D2_MDQS2/D1_MDQS6 K14 I/0 GVpp —
D2_MDQS3/D1_MDQS7 D9 I/0 GVpp —
D2_MDQS3/D1_MDQS7 C9 I/0 GVpp —

D2_MDQS8 H9 I/0 GVpp —
D2_MDQS8 G9 /0 GVpp —
D2_MECCO G10 I/0 GVpp —
D2_MECCT H8 I/0 GVpp —
D2_MECC2 G8 I/0 GVpp —
D2_MECC3 F7 I/0 GVpp —
D2_MECC4 F10 I/0 GVpp —
D2_MECC5 D8 I/0 GVpp —
D2_MECC6 E7 I/0 GVpp —
D2_MECC7 D7 I/0 GVpp —
D2_MODTO C1 o} GVpp —
D2_MODTH A3 o) GVpp —
D2_MODT2 H3 o) GVpp —
D2_MODT3 E1 ¢} GVpp —
D2_MAPAR_OUT F1 ¢} GVpp —
D2_MAPAR_ERR G1 | GVpp —
D2_MRAS G4 ¢} GVpp —
D2_MWE E2 o] GVpp —
DMA
DMA_DACKO AF23 o} OVpp 2
DMA_DACK1/MSRCID1 AD27 o OVpp 11
DMA_DACK2/SD_CMD AD24 o OVpp —
DMA_DDONEO AD25 o OVpp 2
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Pinout List

Table 1. MPC8569E Pinout Listing (continued)

Signal’ Package Pin Number Pin Type Power Supply | Note
QE_PC25 P3 I/0 LVpp1 —
QE_PC26 w8 I/0 OVpp —
QE_PC27 W9 I/0 OVpp —
QE_PC28 AF13 I/0 OVpp —
QE_PC29 V7 I/0 OVpp —
QE_PC30 AA14 I/0 OVpp —
QE_PC31 AA13 I/0 OVpp —
QE_PDO AH6 I/0 OVpp 11
QE_PD1 AF6 I/0 OVpp —
QE_PD2 AG6 I/0 OVpp —
QE_PD3 AF5 1/0 OVpp —
QE_PD4 AE4 I/0 OVpp 22
QE_PD5 AD4 I/0 OVpp —
QE_PD6 AB6 I/0 OVpp —
QE_PD7 AD7 I/0 OVpp —
QE_PD8 AC6 I/0 OVpp —
QE_PD9 AD6 I/0 OVpp —
QE_PD10 AB5 I/0 OVpp —
QE_PD11 AC4 1/0 OVpp —
QE_PD12 AE5 I/0 OVpp —
QE_PD13 AE6 I/0 OVpp —
QE_PD14 AC7 I/0 OVpp —
QE_PD15 AB7 I/0 OVpp —
QE_PD16 AB8 I/0 OVpp —
QE_PD17 AA9 I/0 OVpp —
QE_PD18 Y8 I/0 OVpp —
QE_PD19 AA8 I/0 OVpp —
QE_PD20 AA12 I/0 OVpp —
QE_PD21 Y11 I/0 OVpp —
QE_PD22 AA11 I/0 OVpp —
QE_PD23 AB11 I/0 OVpp —
QE_PD24 AA7 I/0 OVpp —
QE_PD25 AB10 I/0 OVpp —
QE_PD26 Y9 I/0 OVpp —
QE_PD27 AA10 I/0 OVpp —
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Table 1. MPC8569E Pinout Listing (continued)

Pinout List

Signal1 Package Pin Number Pin Type Power Supply | Note
SD_RXO0 T28 | ScoreVDD 30
SD_RX0 T27 I ScoreVDD 30
SD_RX1 Va8 | ScoreVDD 30
SD_RX1 V27 I ScoreVDD 30
SD_RX2 Y28 | ScoreVDD 30
SD_RX2 Y27 | ScoreVDD 30
SD_RX3 AB28 | ScoreVDD 30
SD_RX3 AB27 I ScoreVDD 30
SD_TX0 T23 o) XVpp 31
SD_TX0 T24 0 XVpp 31
SD_TX1 V23 o) XVpp 31
SD_TX1 V24 o] XVpp 31
SD_TX2 Y23 o) XVpp 31
SD_TX2 Y24 o XVpp 31
SD_TX3 AB23 o] XVpp 31
SD_TX3 AB24 o XVpp 31
SD_TX_CLK AA21 o) XVpp 8
SD_TX_CLK AA22 o] XVpp 8
System Control
CKSTP_IN AE28 | OVpp 4
CKSTP_OUT AF28 0 OVpp 5,6, 11
HRESET AD23 I OVpp 4
HRESET_REQ AC26 ¢} OVpp 11
SRESET AC25 [ OVpp 4
Debug
TRIG_OUT/READY/QUIESCE P24 o OVpp 11
CLK_OUT M24 o] OVpp —
TRIG_IN N25 | OVpp —
Voltage Control
LVDD_VSELO AD28 | OVpp 15
LVDD_VSEL1 P26 | OVpp 16
BVDD_VSELO N26 [ OVpp 14
BVDD_VSELA1 P20 [ OVpp 14
Design for Test
LSSD_MODE AH27 I OVpp 10
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
Power Management
ASLEEP M23 ‘ 0 ‘ OVpp 11
Thermal Management
THERMO u21 — Internal 32
temperature
diode cathode
THERM1 u20 — Internal 32
temperature
diode anode
Reserved T22 — — 9
Analog
D1_MVREF N27 Reference voltage for MVRer —
D2_MVREF Ji DDR —
Power and Ground
VDD L13 1.0-V/1.1-V core VDD —_
power supply
VDD L17 1.0-V/1.1-V core VDD —_—
power supply
Vbp L19 1.0-V/1.1-V core Vop —
power supply
VDD M12 1.0-V/1.1-V core VDD —_
power supply
Vbp M14 1.0-V/1.1-V core Vbp —
power supply
Vbp M16 1.0-V/1.1-V core Vop —
power supply
VDD M18 1.0-V/1.1-V core VDD —_
power supply
Vbp N13 1.0-V/1.1-V core Vbp —
power supply
VDD N15 1.0-V/1.1-V core VDD —_
power supply
VDD N17 1.0-V/1.1-V core VDD —_
power supply
Vbp N19 1.0-V/1.1-V core Vbp —
power supply
Vbp P12 1.0-V/1.1-V core Vop —
power supply
VDD P16 1.0-V/1.1-V core VDD —_—
power supply

MPC8569E PowerQUICC Il 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

GVDD H13 1.8-/1.5-V DDR power GVDD —_—
supply

GVpp H16 1.8-/1.5-V DDR power GVpp —
supply

GVpp H2 1.8-/1.5-V DDR power GVpp —
supply

GVpp H20 1.8-/1.5-V DDR power GVpp —
supply

GVpp H24 1.8-/1.5-V DDR power GVpp —
supply

GVpp H27 1.8-/1.5-V DDR power GVpp —
supply

GVDD H5 1.8-/1.5-V DDR power GVDD —
supply

GVpp J19 1.8-/1.5-V DDR power GVpp —
supply

GVpp J3 1.8-/1.5-V DDR power GVpp —
supply

GVpp K10 1.8-/1.5-V DDR power GVpp —
supply

GVpp K11 1.8-/1.5-V DDR power GVpp —
supply

GVpp K18 1.8-/1.5-V DDR power GVpp —
supply

GVpp K22 1.8-/1.5-V DDR power GVpp —
supply

GVpp K26 1.8-/1.5-V DDR power GVpp —
supply

GVpp K3 1.8-/1.5-V DDR power GVpp —
supply

GVpp K4 1.8-/1.5-V DDR power GVpp —
supply

GVpp K6 1.8-/1.5-V DDR power GVpp —
supply

GVpp K9 1.8-/1.5-V DDR power GVpp —
supply

GVpp L15 1.8-/1.5-V DDR power GVpp —
supply

GVDD L21 1.8-/1.5-V DDR power GVDD —_—
supply

GVpp L23 1.8-/1.5-V DDR power GVpp —
supply
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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 5. RESET Initialization Timing Specifications (continued)

Parameter Min Max Unit Notes
Maximum rise/fall time of HRESET — 1 SYSCLK 5
Minimum assertion time for SRESET 3 — SYSCLK 4
PLL input setup time with stable SYSCLK before HRESET negation 2 — SYSCLK —
Input setup time for POR configurations (other than PLL configuration) 4 — SYSCLK 4

with respect to negation of HRESET

Input hold time for all POR configurations (including PLL configuration) 8 — SYSCLK 4
with respect to negation of HRESET

Maximum valid-to-high impedance time for actively driven POR — 5 SYSCLK 4
configurations with respect to negation of HRESET

Note:
1. There may be some extra current leakage when driving signals high during this time.
2. Reset assertion timing requirements for DDR3 DRAMSs may differ.

3. TRST is an asynchronous level sensitive signal. For guidance on how this requirement can be met, refer to the JTAG signal
termination guidelines in AN4232 MPC8569E PowerQUICC Il Design Checklist.

4. SYSCLK is the primary clock input for the MPC8569E.

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.

The following table provides the PLL lock times.
Table 6. PLL Lock Times

Parameter Min Max Unit
Core PLL lock time — 100 us
Platform PLL lock time — 100 us
QUICC Engine block PLL lock time — 100 us
DDR PLL lock times — 100 us
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DDR2 and DDR3 SDRAM Controller

DDR2 and DDR3 SDRAM Interface DC Electrical Characteristics

2.4.1

The following table provides the recommended operating conditions for the DDR SDRAM controller when interfacing to

DDR2 SDRAM.

Table 13. DDR2 SDRAM Interface DC Electrical Characteristics

At recommended operating condition with GVpp = 1.8 V'

Parameter Symbol Min Max Unit Notes
I/O reference voltage MVREFn 0.49 x GVpp 0.51 x GVpp \Y 2,3,4
Input high voltage ViH MVREFn + 0.125 — \ 5
Input low voltage Vi — MVREFn - 0.125 \ 5
Output high current (Voyt = 1.320 V) loH — -13.4 mA 6,7
Output low current (Vo = 0.380 V) loL 13.4 — mA 6,7
I/O leakage current loz -50 50 pA 8

Notes:

1. GVpp is expected to be within 50 mV of the DRAM’s voltage supply at all times. The DRAM’s and memory controller’s voltage
supply may or may not be from the same source.

2. MVREFn is expected to be equal to 0.5 x GVpp and to track GVpp DC variations as measured at the receiver. Peak-to-peak
noise on MVREFn may not exceed the MVREFn DC level by more than +2% of GVpp (that is, + 36 mV).

3. V11 is not applied directly to the device. It is the supply to which far end signal termination is made, and it is expected to be
equal to MVREFn with a min value of MVREFn — 0.04 and a max value of MVREFn + 0.04. V1 should track variations in the
DC level of MVREFn.

. The voltage regulator for MVREFn must meet the specifications stated in Table 16.
. Input capacitance load for DQ, DQS, and DQS are available in the IBIS models.

. lon and lg_are measured at GVpp = 1.7 V.

. Refer to the IBIS model for the complete output IV curve characteristics.

. Output leakage is measured with all outputs disabled, 0 V < Vgoyt < GVpp.

oo N oA

The following table provides the recommended operating conditions for the DDR SDRAM controller when interfacing to
DDR3 SDRAM.

Table 14. DDR3 SDRAM Interface DC Electrical Characteristics

At recommended operating condition with GVpp = 1.5 V'

Parameter Symbol Min Max Unit Note

I/O reference voltage MVREFn 0.49 x GVpp 0.51 x GVpp Vv 2,34
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DDR2 and DDR3 SDRAM Controller

Table 20. 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' Min Max Unit Notes
MDQ/MECC/MDM output setup with tbDKHDS, ps 5
respect to MDQS tbpKLDS

800 MHz 2807 —
3208
667 MHz 400’ —
4508
533 MHz 538 —
400 MHz 700 —
MDQ/MECC/MDM output hold with tbDKHDX, ps 5
respect to MDQS tDDKLDX -
800 MHz 280 -
320
7
667 MHz 400, -
450
533 MHz 538 -
400 MHz 700 -

Notes:

1.

w

The symbols used for timing specifications follow the pattern of ttirst two letters of functional block)(signal)(state)(reference)(state) for
inputs and t(first two letters of functional block)(reference)(state)(signal)(state) for outputs. Output hold time can be read as DDR timing
(DD) from the rising or falling edge of the reference clock (KH or KL) until the output went invalid (AX or DX). For example,
tbpkHas Symbolizes DDR timing (DD) for the time ty,cx memory clock reference (K) goes from the high (H) state until outputs
(A) are setup (S) or output valid time. Also, tppk px symbolizes DDR timing (DD) for the time ty,cx memory clock reference
(K) goes low (L) until data outputs (D) are invalid (X) or data output hold time.

. All MCK/MCK referenced measurements are made from the crossing of the two signals +0.1 V.
. ADDR/CMD includes all DDR SDRAM output signals except MCK/MCK, MCS, and MDQ/MECC/MDM/MDQS.
. Note that tppknmn follows the symbol conventions described in note 1. For example, tppknmn describes the DDR timing (DD)

from the rising edge of the MCK|n] clock (KH) until the MDQS signal is valid (MH). tppkymn €an be modified through control
of the MDQS override bits (called WR_DATA_DELAY) in the TIMING_CFG_2 register. This will typically be set to the same
delay as in DDR_SDRAM_CLK_CNTL[CLK_ADJUST]. The timing parameters listed in the table assume that these 2
parameters have been set to the same adjustment value. See the MPC8569E PowerQUICC Il Integrated Host Processor
Family Reference Manual for a description and understanding of the timing modifications enabled by use of these bits.

. Determined by maximum possible skew between a data strobe (MDQS) and any corresponding bit of data (MDQ), ECC

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

. Parameters tested in DDR2 mode are to 400, 533, 667, and 800 MHz data rate and in DDR3 mode to 667 and 800 MHz data

rate.

. DDRS3 only
. DDR2 only

NOTE

For the ADDR/CMD setup and hold specifications in Table 20, it is assumed that the clock
control register is set to adjust the memory clocks by 'z applied cycle.
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DDR2 and DDR3 SDRAM Controller

The following figure shows the DDR2 and DDR3 SDRAM interface output timing for the MCK to MDQS skew measurement
(tbpKHMH)-
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Figure 9. Timing Diagram for tppknmH

The following figure shows the DDR2 and DDR3 SDRAM output timing diagram.
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Figure 10. DDR2 and DDR3 Output Timing Diagram
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The following figure provides the AC test load for the DDR2 and DDR3 controller bus.

Output 4{) Zp=50Q () RLI\:\QE) 0
T 1

GVpp/2

Figure 11. DDR2 and DDR3 Controller Bus AC Test Load

2.5 DUART

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

2.5.1 DUART DC Electrical Characteristics

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

For recommended operating conditions, see Table 3

DUART

Parameter Symbol Min Max Unit Notes

Input high voltage ViH 2 — \'% 1
Input low voltage Vi — 0.8 \ 1
Input current (OV|yy =0V or OV = OVpp) N — +40 pA 2
Output high voltage (OVpp = mn, lgy = -2 mA) Vou 24 — \Y —
Output low voltage (OVpp = min, I =2 mA) VoL — 0.4 —
Note:
1. The min V, and max V4 values are based on the min and max OV respective values found in Table 3.
2. The symbol OV represents the input voltage of the supply. It is referenced in Table 3.
2.5.2 DUART AC Electrical Specifications
The following table provides the AC timing parameters for the DUART interface.

Table 22. DUART AC Timing Specifications
For recommended operating conditions, see Table 3

Parameter Value Unit Notes

Minimum baud rate fccp/1,048,576 baud 1
Maximum baud rate fccp/16 baud 1,2
Oversample rate 16 — 3

Notes:
1. foop refers to the internal platform clock.
2. The actual attainable baud rate is limited by the latency of interrupt processing.

3. The middle of a start bit is detected as the 8" sampled 0O after the 1-to-0 transition of the start bit. Subsequent bit values are

sampled each 16 sample.
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Ethernet Interface

Table 35. RGMII and RTBI AC Timing Specifications (continued)

For recommended operating conditions, see Table 3

Parameter Symbol' Min Typ Max Unit Notes
Duty cycle for Gigabit traTH/tRGT 45 50 55 % 6
Rise time (20%—80%) traTR — — 1.75 ns 6
Fall time (20%—80%) tRGTF — — 1.75 ns 6

Notes:

1. In general, the clock reference symbol representation for this section is based on the symbols RGT to represent RGMIl and
RTBI timing. For example, the subscript of tggT represents the TBI (T) receive (RX) clock. Note also that the notation for rise
(R) and fall (F) times follows the clock symbol that is being represented. For symbols representing skews, the subscript is
skew (SK) followed by the clock that is being skewed (RGT).

2. This implies that PC board design will require clocks to be routed such that an additional trace delay of greater than 1.5 ns is
added to the associated clock signal. Many PHY vendors already incorporate the necessary delay inside their chip. If so,

additional PCB delay is probably not needed.

3. For 10 and 100 Mbps, tggT Scales to 400 ns + 40 ns and 40 ns + 4 ns, respectively.

4. Duty cycle may be stretched/shrunk during speed changes or while transitioning to a received packet's clock domains as long
as the minimum duty cycle is not violated and stretching occurs for no more than three tggt of the lowest speed transitioned

between.

5. The frequency of RX_CLK should not exceed the frequency of gigabit ethernet reference clock by more than 300 ppm.

6. 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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HDLC, BISYNC, Transparent, and Synchronous UART Interfaces

Table 45. HDLC, BISYNC, and Transparent AC Timing Specifications (continued)

For recommended operating conditions, see Table 3

Characteristic Symbol' Min Max Unit Notes
Inputs—External clock input setup time tHEIVKH 4 — ns —
Inputs—Internal clock input hold time tHIXKH 0 — ns —
Inputs—External clock input hold time tHEIXKH 1.3 — ns —

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

and Ysirst two letters of functional block)(reference)(state)(signal)(state) for outputs. For example, tykHox symbolizes the outputs internal
timing (HI) for the time tg¢,5 memory clock reference (K) goes from the high state (H) until outputs (O) are invalid (X).

2. 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.

The following table provides the input and output AC timing specifications for the synchronous UART protocols.
Table 46. Synchronous UART AC Timing Specifications

For recommended operating conditions, see Table 3

Characteristic Symbol1 Min Max Unit Notes
Outputs—Internal clock delay tHIKHOV 0 11 ns 2
Outputs—External clock delay tHEKHOV 1 14 ns 2
Outputs—Internal clock high Impedance tHikHOX 0 11 ns 2
Outputs—External clock high Impedance tHEKHOX 1 14 ns 2
Inputs—Internal clock input setup time tHIVKH 10 — ns —
Inputs—External clock input setup time tHEIVKH 8 — ns —
Inputs—Internal clock input hold time tHIXKH 0 — ns —
Inputs—External clock input hold time tHEIXKH 1 — ns —

Notes:

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

and first two letters of functional block)(reference)(state)(signal)(state) fOr outputs. For example, tyyxHox symbolizes the outputs internal
timing (HI) for the time tg¢,i5 Memory clock reference (K) goes from the high state (H) until outputs (O) are invalid (X).

2. 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.

The following figure provides the AC test load.

Output {) Z,=50Q <\ AN OVpp/2
) R.=500
AN €T

Figure 35. AC Test Load
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High-Speed SerDes Interfaces (HSSI)

400 mV < SD_REF_CLK Input Amplitude < 800 mV
|

SD_REF_CLK~__

oV

SD_REF_CLK/

Figure 42. Single-Ended Reference Clock Input DC Requirements

29.24 AC Requirements for SerDes Reference Clocks
The following table lists AC requirements for the PCI Express, SGMII, and Serial RapidIO SerDes reference clocks to be

guaranteed by the customer’s application design.

Table 48. SD_REF_CLK and SD_REF_CLK Input Clock Requirements
At recommended operating conditions with ScoreVDD = 1.0 V + 3%. and 1.1V + 3%

Parameter Symbol Min Typ Max Unit Notes
SD_REF_CLK/SD_REF_CLK frequency range toLK_REF — 100/125 — MHz 1
SD_REF_CLK/SD_REF_CLK clock frequency toLk_ToL -350 — 350 ppm —
tolerance
SD_REF_CLK/SD_REF_CLK reference clock duty tcLk_puTty 40 50 60 % 7
cycle
SD_REF_CLK/SD_REF_CLK max deterministic toLk by — — 42 ps 7
peak-peak jitter at 10 BER
SD_REF_CLK/SD_REF_CLK total reference clock toLk_TJ — — 86 ps 2,7
jitter at 10 BER (peak-to-peak jitter at refClk input)

SD_REF_CLK/SD_REF_CLK rising/falling edge rate | tc krrAcCLKER 1 — 4 Vins 3,7
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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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GPIO

213 GPIO

This section describes the DC and AC electrical characteristics for the GPIO interface.

2.13.1 GPIO DC Electrical Characteristics

The following table provides the DC electrical characteristics for the GPIO interface when operating from a 3.3 V supply

Table 59. GPIO DC Electrical Characteristics (3.3 V)

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) N — +40 pA 2
Output high voltage (OVpp = min, lgy = —2 MA) VoH 24 — Vv —
Output low voltage (OVpp = min, g =2 mA) VoL — 0.4 —
Note:
1. The min V) .and max V|4 values are based on the min and max OV respective values found in Table 3.
2. The symbol OV represents the input voltage of the supply. It is referenced in Table 3.
2.13.2 GPIO AC Timing Specifications
The following table provides the GPIO input and output AC timing specifications.

Table 60. GPIO Input AC Timing Specifications
For recommended operating conditions, see Table 3
Parameter Symbol Min Unit Notes

GPIO inputs—minimum pulse width tpiwiD 20 ns 1

Notes:

1. GPIO inputs and outputs are asynchronous to any visible clock. GPIO outputs must be synchronized before use by any
external synchronous logic. GPIO inputs are required to be valid for at least tp)yp to ensure proper operation.

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

Output {)
L

OVpp/2

ANV
RL =50 Q

0

L

Figure 51. GPIO AC Test Load

Zy=500
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Thermal Characteristics

The following figure shows the UTOPIA/POS timing with internal clock.

UTOPIACLK (Output)

—> tuixkH
tUivkH —>

Input Signals:
L0 @] =7 N N e

|
&e——— tykHOoOV ——>

Output Signals: < > _______ <:> ____________
UTOPIA

< tuikHoX —>
Figure 72. UTOPIA/POS AC Timing (Internal Clock) Diagram

3 Thermal

This section describes the thermal specifications of the MPC8569E.

3.1 Thermal Characteristics

The following table provides the package thermal characteristics of the MPC8569E.
Table 82. Package Thermal Characteristics

Characteristic JEDEC Board Symbol Value Unit Notes
Junction-to-ambient Natural Convection Single layer board (1s) Rguya 16 °C/W 1,2
Junction-to-ambient Natural Convection Four layer board (2s2p) Roua 12 °C/W 1,2
Junction-to-ambient (at 200 ft/min) Single layer board (1s) ReJa 12 °C/W 1,2
Junction-to-ambient (at 200 ft/min) Four layer board (2s2p) Reua 9 °C/W 1,2
Junction-to-board thermal — RoJs 5 °C/W 3
Junction-to-case thermal — ReJc 1.0 °C/W 4

Notes:

1. Junction temperature is a function of die size, on-chip power dissipation, package thermal resistance, mounting site (board)
temperature, ambient temperature, air flow, power dissipation of other components on the board, and board thermal
resistance.

2. Per JEDEC JESD51-2 and JESD51-6 with the board (JESD51-9) horizontal.

3. Thermal resistance between the die and the printed-circuit board per JEDEC JESD51-8. Board temperature is measured on
the top surface of the board near the package.

4. Junction-to-case at the top of the package determined using MIL-STD 883 Method 1012.1. The cold plate temperature is used
for the case temperature. Reported value includes the thermal resistance of the interface layer.

3.2 Recommended Thermal Model

Information about Flotherm models of the package or thermal data not available in this document can be obtained from your
local Freescale sales office.
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