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Ball Layout Diagrams

1 Pin Assignments and Reset States

1.1 Ball Layout Diagrams

The following figure shows the top view of the MPC8569E 783-pin BGA ball map diagram.
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Figure 2. MPC8569E Top View Ballmap
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The following figure provides detailed view A of the MPC8569E 783-pin BGA ball map diagram.

Ball Layout Diagrams
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Figure 3. MPC8569E Detail A Ball Map
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Pinout List

Table 1. MPC8569E Pinout Listing (continued)

Signal1 Package Pin Number Pin Type Power Supply | Note
D1_MCKE2 ci7 o] GVpp —
D1_MCKE3 A16 o) GVpp —
D1_MCS0 D17 o GVpp —
D1_MCS1 K16 0 GVpp —
D1_MCS2 K20 o GVpp —
D1_MCS3 G16 o) GVpp —
D1_MDICO A20 1/0 GVpp 27
D1_MDICH A17 1/0 GVpp 27
D1_MDMO A27 /0 GVpp —
D1_MDMH E27 /O GVpp —
D1_MDM2 J27 /0 GVpp —
D1_MDM3 A23 /0 GVpp —
D1_MDM8 E22 /0 GVpp —
D1_MDQO c28 1/0 GVpp —
D1_MDQ1 c27 I/0 GVpp —
D1_MDQ2 C25 /0 GVpp —
D1_MDQ3 B25 /0 GVpp —
D1_MDQ4 B28 /0 GVpp —
D1_MDQ5 A28 /0 GVpp —
D1_MDQ6 A26 1/0 GVpp —
D1_MDQ7 A25 1/0 GVpp —
D1_MDQ8 G28 I/0 GVpp —
D1_MDQ9 G27 /0 GVpp —
D1_MDQ10 G25 1/0 GVpp —
D1_MDQ11 F25 1/0 GVpp —
D1_MDQ12 F28 I/0 GVpp —
D1_MDQ13 E28 1/0 GVpp —
D1_MDQ14 E26 I/0 GVpp —
D1_MDQ15 E25 I/0 GVpp —
D1_MDQ16 L27 1/0 GVpp —
D1_MDQ17 L26 1/0 GVpp —
D1_MDQ18 K23 I/0 GVpp —
D1_MDQ19 K25 I/0 GVpp —
D1_MDQ20 K28 /0 GVpp —
D1_MDQ21 J2g /0 GVpp —
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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. MPC8569E Pinout Listing (continued)

Pinout List

Signal1 Package Pin Number Pin Type Power Supply | Note

VDD P18 1.0-V/1.1-V core VDD —_—
power supply

VDD R13 1.0-V/1.1-V core VDD —_
power supply

VDD R15 1.0-V/1.1-V core VDD —_—
power supply

VDD R17 1.0-V/1.1-V core VDD —_
power supply

VDD R19 1.0-V/1.1-V core VDD —_
power supply

Vb T12 1.0-V/1.1-V core Vb —
power supply

Vbp T14 1.0-V/1.1-V core Vop —
power supply

VDD T16 1.0-V/1.1-V core VDD —_
power supply

Vb T18 1.0-V/1.1-V core Vb —
power supply

Vbp u13 1.0-V/1.1-V core Vop —
power supply

VDD ui15 1.0-V/1.1-V core VDD —_
power supply

VDD ui7 1.0-V/1.1-V core VDD —_—
power supply

Vbp u19 1.0-V/1.1-V core Vop —
power supply

VDD Vi2 1.0-V/1.1-V core VDD —_
power supply

Vbp V14 1.0-V/1.1-V core Vbp —
power supply

Vbp V16 1.0-V/1.1-V core Vop —
power supply

VDD V18 1.0-V/1.1-V core VDD —_
power supply

Vbp W13 1.0-V/1.1-V core Vbp —
power supply

VDD W15 1.0-V/1.1-V core VDD —_
power supply

VDD W17 1.0-V/1.1-V core VDD —_—
power supply

Vbp W19 1.0-V/1.1-V core Vbp —
power supply
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Table 8. MPC8569E Power Dissipation (continued)

Input Clocks

Quicc
Core Platform DDRRaItZ?ta Engine Vbp Junction
Power Mode Frequency | Frequency Frequenc Block Core | Temperature | Power® Notes
(MHz) (MHz) (I?IIHz) Y| Frequency | (V) (°C)
(MHz)

Typical 1333 533 800 667 1.1 65 57W 1,2
Thermal 105 79W 1,3
Maximum 8.6 W 1,4

Note:

1. These values do not include power dissipation for I/O supplies.

2. Typical power is an average value measured while running the Dhrystone benchmark, using the nominal process and
recommended core voltage (Vpp) at 65 °C junction temperature (see Table 3).

3. Thermal power is the maximum power measured while running the Dhrystone benchmark, using the worst case process and
recommended core voltage (Vpp) at maximum operating junction temperature (see Table 3).

4. Maximum power is the maximum power measured while running a test which includes an entirely L1-cache-resident,
contrived sequence of instructions that keeps the execution unit maximally busy and a typical workload on platform interfaces,
using the worst case process and nominal core voltage (Vpp) at maximum operating junction temperature (see Table 3).

5. This table includes power numbers for the Vpp, AVpp_n, and ScoreVDD rails.

2.3

Input Clocks

The following table provides the system clock (SYSCLK) DC specifications.
Table 9. SYSCLK DC Electrical Characteristics

At recommended operating conditions with OVpp = 3.3 V + 165 mV

Parameter Symbol Min Typical Max Unit Notes
Input high voltage ViH 2.0 — — \" 1
Input low voltage Vi — — 0.8 \ 1
Input capacitance Cin — 10.5 115 pf —
Input current (Viy= 0V or Viy = Vpp, N — — +50 pA 2

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 V), in this case, represents the OV,y symbol referenced in Table 3.
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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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Ethernet Interface

The following figure shows the RGMII and RTBI AC timing and multiplexing diagrams.
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Figure 26. RGMII and RTBI AC Timing and Multiplexing Diagrams

2.6.4 SGMII Interface Electrical Characteristics

Each SGMII port features a 4-wire AC-coupled serial link from the SerDes interface of MPC8569E as shown in Figure 27,
where Cry is the external (on board) AC-coupled capacitor. Each output pin of the SerDes transmitter differential pair features
50-Q output impedance. Each input of the SerDes receiver differential pair features 50-Q on-die termination to GND. The
reference circuit of the SerDes transmitter and receiver is shown in Figure 45.

2.6.4.1 SGMII DC Electrical Characteristics

This section discusses the electrical characteristics for the SGMII interface.

26.4.1.1 DC Requirements for SGMIl SD_REF_CLK and SD_REF_CLK

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

2.6.5 QUICC Engine Block IEEE 1588 Electrical Characteristics

2.6.5.1 QUICC Engine Block IEEE 1588 DC Specifications

The following table shows the QUICC Engine block IEEE 1588 DC specifications when operating from a 3.3 V supply.

Table 40. QUICC Engine Block IEEE 1588 DC Electrical Characteristics
At recommended operating conditions with OVpp =3.3 V

Parameter Symbol Min Max Unit Notes
Input high voltage Vi 2.0 — \ 1
Input low voltage ViL — 0.90 Vv —
Input high current (V,y = OVpp) Iy — 40 pA 2
Input low current (V= GND) I —-600 — pA 2
Output high voltage (OVpp = min, Igy = —4.0 mA) VoH 2.1 OVpp + 0.3 \ —
Output low voltage (OVpp = min, g = 4.0 mA) VoL GND 0.50 \ —

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 V), in this case, represents the OV,y symbols referenced in Table 2 and Table 3.

2.6.5.2 QUICC Engine Block IEEE 1588 AC Specifications

The following table provides the QUICC Engine block IEEE 1588 AC timing specifications.
Table 41. QUICC Engine Block IEEE 1588 AC Timing Specifications

Parameter Symbol Min Typ Max Unit Notes
QE_1588_CLK clock period tr1588CLK 3.8 — TRx cLk X 7 ns 1,3
QE_1588_CLK duty cycle tr1588CLKH/ 40 50 60 % 5
trissscLK
QE_1588_CLK peak-to-peak jitter tr1588CLKINY — — 250 ps 5
Rise time QE_1588_CLK (20%—80%) tT1588CLKINR 1.0 — 2.0 ns 5
Fall time QE_1588_CLK (80%—20%) tT1588CLKINF 1.0 — 2.0 ns 5
QE_1588_CLK_OUT clock period trissscLkouT | 2 X trissscLk — — ns —
QE_1588_CLK_OUT duty cycle tr1588cLKOTH/ 30 50 70 % —
tr1ss8CLKOUT
QE_1588_PPS_OUT tr15880V 0.5 — 4.0 ns —
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Ethernet Management Interface

The following figure shows the data and command input AC timing diagram.
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Figure 33. QUICC Engine Block IEEE 1588 Input AC Timing (SOF TRIG)

2.7 Ethernet Management Interface

The electrical characteristics specified in this section apply to the MII management interface signals management data
input/output (MDIO) and management data clock (MDC). The electrical characteristics for GMII, RGMII, TBI, and RTBI are

specified in Section 2.6, “Ethernet Interface.”

2.71 MIl Management DC Electrical Characteristics
The MDC and MDIO are defined to operate at a supply voltage of 3.3 V. The following table provides the DC electrical

characteristics for MDIO and MDC.

Table 42. MIl Management DC Electrical Characteristics

At recommended operating conditions with LVpp =3.3 V

Parameter Symbol Min Max Unit Notes
Input high voltage ViH 2.0 — \ —
Input low voltage VL — 0.90 \ —
Input high current (LVpp = Max, Viy=2.1V) Iy — 40 pA 1
Input low current (LVpp = Max, Viy=0.5V) e -600 — pA 1
Output high voltage (LVpp = Min, Igy =—4.0 mA) Vou 24 — Vv —
Output low voltage (LVpp = Min, Ig_ = 4.0 mA) VoL — 0.4 —

Note:

1. The symbol V), in this case, represents the LV |y symbol referenced in Table 2 and Table 3.
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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)

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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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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Enhanced Local Bus Controller

2.15.2.2 Enhanced Local Bus AC Timing Specifications for PLL Enable Mode

For PLL enable mode, all timings are relative to the rising edge of LSYNC _IN.

The following table describes the timing specifications of the enhanced local bus interface at BVpp=3.3V,2.5Vand 1.8 V

for PLL enable mode.

Table 66. Enhanced Local Bus Timing Specifications (BVpp = 3.3 V 2.5 V and 1.8 V) —PLL Enabled Mode

For recommended operating conditions, see Table 3

Parameter Symbol’ Min Max Unit Notes
Enhanced local bus cycle time t Bk 7.5 12 ns —
Enhanced local bus duty cycle t BkHALBK 45 55 % 5
LCLK[n] skew to LCLK[m] or LSYNC_OUT | t gkskew — 680 ps 2
Input setup tBIVKH 2 — ns —
Input hold tLB|XKH 1.0 —_— ns —_—
Output delay t BKHOV — 3.8 ns —
(Except LALE)
OUtpUt hold tLBKHOX 0.6 — ns —
(Except LALE)
Enhanced local bus clock to output high tLBKHOZ — 3.8 ns 3
impedance for LAD/LDP
LALE output negation to LAD/LDP output t.BONOT 1-0.475ns — eLBC controller 4
transition (LATCH hold time) (LBCR[AHD]=0) clock cycle
(=1 platform
Y2 —0.475 ns clock cycle in
(LBCR[AHD] = 1) ns)

Notes:

1. All signals are measured from BVpp/2 of the rising edge of LSYNC_IN to BVpp/2 of the signal in question.
2. Skew measured between different LCLK signals at BVpp/2.
3. For purposes of active/float timing measurements, the high impedance or off state is defined to be when the total current

delivered through the component pin is less than or equal to the leakage current specification.

4. t gonoT is @ measurement of the minimum time between the negation of LALE and any change in LAD. t; gonoT iS determined
by LBCR[AHD]. The unit is the eLBC controller clock cycle. The eLBC controller clock refers to the internal clock that runs the
local bus controller, not the external LCLK. LCLK cycle = eLBC controller clock cycle x LCRR[CLKDIV]. After power on reset,
LBCR[AHD] defaults to 0 and eLBC runs at maximum hold time.

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.
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SPI Interface

Table 75. SPI AC Timing Specifications (continued)

For recommended operating conditions, see Table 3

Parameter Symbol' Min Max Unit Note
SPI inputs—Master mode (internal clock) input setup time INIIVKH 4 — ns —
SPI inputs—Master mode (internal clock) input hold time INIIXKH 0 — ns —
SPI inputs—Slave mode (external clock) input setup time tNEIVKH 4 — ns —
SPI inputs—Slave mode (external clock) input hold time tNEIXKH 2 — ns —

Note:
1 . . pr .
The symbols used for timing specifications follow the pattern of it 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, tyjkox symbolizes the internal
timing (NI) for the time SPICLK clock reference (K) goes to 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 for the SPI.

Output 4@ Zy=500Q

Figure 64. SPI AC Test Load

AN OVpp/2
R, =50 O

1D

Figure 65 and Figure 66 represent the AC timing from Table 75. 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 SPI timing in slave mode (external clock).

SPICLK (output)
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(See Note) .
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Output Signals:
SPIMOSI  ~--------loe -
(See Note)

Note: The clock edge is selectable on SPI.

Figure 65. SPI AC Timing in Slave Mode (External Clock) Diagram
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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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<— tNiKHOV |
T
|
|

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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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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