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Overview

1.1.2

Serial Interfaces

The MPC8323E serial interfaces are as follows:

1.2

Support for one UL 2 interface with 31 multi-PHY addresses (MPC8323E and MPC8323 only)
Support for up to three 10/100 Mbps Ethernet interfaces using MI1 or RMII

Support for up to four T/EX/JU/E3 or DS-3 serial interfaces (TDM)

Support for dual UART and SPI interfacesand asingle 1°C interface

QUICC Engine Block

The QUICC Engine block is aversatile communications complex that integrates several communications
peripheral controllers. It provides on-chip system design for a variety of applications, particularly in
communications and networking systems. The QUICC Engine block has the following features:

One 32-bit RISC controller for flexible support of the communications peripherals
Serial DMA channel for receive and transmit on all serial channels

Five universal communication controllers (UCCs) supporting the following protocols and
interfaces (not all of them simultaneoudly):

— 10/100 Mbps Ethernet/|EEE 802.3® standard
— IP support for I1Pv4 and IPv6 packetsincluding TOS, TTL, and header checksum processing

— ATM protocol through UTOPIA interface (note that the MPC8321 and MPC8321E do not
support the UTOPIA interface)

— HDLC /transparent up to 70-Mbps full-duplex

— HDLC busup to 10 Mbps

— Asynchronous HDLC

— UART

— BISYNC up to 2 Mbps

— QUICC multi-channel controller (QMC) for 64 TDM channels

One UTOPIA interface (UPC1) supporting 31 multi-PHY s (MPC8323E- and MPC8323-specific)
Two serial periphera interfaces (SPI). SPI2 is dedicated to Ethernet PHY management.

Four TDM interfaces

Thirteen independent baud rate generators and 19 input clock pins for supplying clocksto UCC
seria channels

Four independent 16-bit timers that can be interconnected as two 32-bit timers

The UCCs are similar to the PowerQUICC 1 peripherals: SCC (BISYNC, UART, and HDL C bus) and
FCC (fast Ethernet, HDLC, transparent, and ATM).
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Electrical Characteristics
21.3 Output Driver Characteristics

Table 3 provides information on the characteristics of the output driver strengths. The values are
preliminary estimates.

Table 3. Output Drive Capability

Driver Type Output I(rsr;;))edance 3(:?:;:;
Local bus interface utilities signals 42 OVpp=33V
PCI signals 25
DDR1 signal 18 GVpp =25V
DDR2 signal 18 GVpp=1.8V
DUART, system control, 12C, SPI, JTAG 42 OVpp=33V
GPIO signals 42 OVpp=33V

214 Input Capacitance Specification
Table 4 describes the input capacitance for the CLKIN pin in the MPC8323E.

Table 4. Input Capacitance Specification

Parameter/Condition Symbol Min Max Unit Notes
Input capacitance for all pins except CLKIN C 6 8 pF —
Input capacitance for CLKIN CicLkIN 10 — pF 1

Note:
1. The external clock generator should be able to drive 10 pF.

2.2 Power Sequencing

The device does not require the core supply voltage (Vpp) and 1O supply voltages (GV pp and OV pp) to
be applied in any particular order. Note that during power ramp-up, before the power supplies are stable
and if the 1/0O voltages are supplied before the core voltage, there might be a period of time that al input
and output pins are actively driven and cause contention and excessive current. In order to avoid actively
driving the 1/0O pins and to eliminate excessive current draw, apply the core voltage (Vpp) beforethe /O
voltage (GVpp and OV pp) and assert PORESET before the power supplies fully ramp up. In the case
wherethe corevoltageisapplied first, the core voltage supply must rise to 90% of itsnominal value before
the 1/O suppliesreach 0.7 V; see Figure 3. Once both the power supplies (1/O voltage and core voltage) are
stable, wait for aminimum of 32 clock cycles before negating PORESET.

Note that there is no specific power down sequence requirement for the device. 1/0 voltage supplies
(GVpp and OVpp) do not have any ordering requirements with respect to one another.
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DDR1 and DDR2 SDRAM

Figure 4 shows the input timing diagram for the DDR controller.
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Figure 4. DDR Input Timing Diagram

6.2.2 DDR1 and DDR2 SDRAM Output AC Timing Specifications

Table 19 provides the output AC timing specifications for the DDR1 and DDR2 SDRAM interfaces.

Table 19. DDR1 and DDR2 SDRAM Output AC Timing Specifications
At recommended operating conditions with Dn_GVpp of (1.8 or 2.5 V) + 5%.

Parameter Symbol1 Min Max Unit Notes

MCK cycle time, (MCK/MCK crossing) tMck 7.5 10 ns 2

ADDR/CMD output setup with respect to MCK tDDKHAS ns 3
266 MHz 25 —
200 MHz 3.5 —

ADDR/CMD output hold with respect to MCK tDDKHAX ns 3
266 MHz 25 —
200 MHz 3.5 —

MCS output setup with respect to MCK tDDKHCS ns 3
266 MHz 25 —
200 MHz 3.5 —

MCS output hold with respect to MCK tDDKHCX ns 3
266 MHz 25 —
200 MHz 3.5 —

MCK to MDQS Skew tODKHMH -0.6 0.6 ns 4

MPC8323E PowerQUICC Il Pro Integrated Communications Processor Family Hardware Specifications, Rev. 4
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DDR1 and DDR2 SDRAM

Table 19. DDR1 and DDR2 SDRAM Output AC Timing Specifications (continued)

At recommended operating conditions with Dn_GVpp of (1.8 or 2.5 V) + 5%.

Parameter Symbol1 Min Max Unit Notes
MDQ/MDM output setup with respect to MDQS tpDKHDS, ns 5
tooKLDS
266 MHz 0.9 —
200 MHz 1.0 —
MDQ/MDM output hold with respect to MDQS tDDKHDX, ps 5
tbDKLDX
266 MHz 1100 —
200 MHz 1200 —
MDQS preamble start tDDKHMP —-0.5 x tMCK -0.6 | -0.5x tMCK +0.6 ns 6
MDQS epilogue end tDDKHME -0.6 0.6 ns 6

Notes:

1.

The symbols used for timing specifications follow the pattern of t it two letters of functional block)(signal)(state)(reference)(state) fO
inputs and tirst 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,
tppkHAs 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/MDM/MDQS. For the ADDR/CMD

setup and hold specifications, it is assumed that the Clock Control register is set to adjust the memory clocks by 1/2 applied
cycle.

. Note that tppkpmn follows the symbol conventions described in note 1. For example, tppknvH describes the DDR timing (DD)

from the rising edge of the MCK(n) clock (KH) until the MDQS signal is valid (MH). tppknmn €an be modified through control
of the DQSS override bits in the TIMING_CFG_2 register. This is typically set to the same delay as the clock adjust in the
CLK_CNTL register. The timing parameters listed in the table assume that these 2 parameters have been set to the same
adjustment value. See the MPC8323E PowerQUICC Il Pro Integrated Communications Processor 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), or data

mask (MDM). The data strobe should be centered inside of the data eye at the pins of the microprocessor.

. All outputs are referenced to the rising edge of MCK(n) at the pins of the microprocessor. Note that tppkymp follows the

symbol conventions described in note 1.

MPC8323E PowerQUICC Il Pro Integrated Communications Processor Family Hardware Specifications, Rev. 4
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Ethernet and MIl Management

(management dataclock). TheMII and RMII are defined for 3.3 V. Theelectrical characteristicsfor MDIO
and MDC are specified in Section 8.3, “ Ethernet Management Interface Electrical Characteristics.”

8.1.1 DC Electrical Characteristics

All M1l and RMII drivers and receivers comply with the DC parametric attributes specified in Table 22.
Table 22. MIl and RMII DC Electrical Characteristics

Parameter Symbol Conditions Min Max Unit
Supply voltage 3.3 V OVpp — 2.97 3.63 \Y
Output high voltage Vou lon=—4.0mA | OVpp = Min 2.40 OVpp +0.3 \
Output low voltage VoL lor=4.0mA | OVpp=Min GND 0.50 \
Input high voltage Viy — — 2.0 OVpp +0.3 \
Input low voltage Vi — — -0.3 0.90 \
Input current N 0V <V)<0Vpp — +5 uA

8.2 Ml and RMII AC Timing Specifications
The AC timing specifications for MIl and RMII are presented in this section.

8.2.1 MIl AC Timing Specifications

This section describes the M1 transmit and receive AC timing specifications.

8.2.1.1 MIl Transmit AC Timing Specifications

Table 23 provides the MII transmit AC timing specifications.

Table 23. MIl Transmit AC Timing Specifications
At recommended operating conditions with OVpp of 3.3 V + 10%.

Parameter/Condition Symbol’ Min Typical Max Unit
TX_CLK clock period 10 Mbps tvTx — 400 — ns
TX_CLK clock period 100 Mbps tvTx — 40 — ns
TX_CLK duty cycle /T 35 — 65 %
TX_CLK to MIl data TXD[3:0], TX_ER, TX_EN delay YMTKHDX 1 5 15 ns
TX_CLK data clock rise time tMTXR 1.0 — 4.0 ns

MPC8323E PowerQUICC Il Pro Integrated Communications Processor Family Hardware Specifications, Rev. 4
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Local Bus

Figure 13 shows the M1l management AC timing diagram.
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Figure 13. MIl Management Interface Timing Diagram

9 Local Bus

This section describes the DC and AC electrical specifications for the local bus interface of the
MPC8323E.

9.1 Local Bus DC Electrical Characteristics

Table 29 provides the DC electrical characteristics for thelocal bus interface.

Table 29. Local Bus DC Electrical Characteristics

Parameter Symbol Min Max Unit
High-level input voltage Viy 2 OVpp + 0.3 \
Low-level input voltage Vi -0.3 0.8 \
High-level output voltage, loy = =100 A Vou OVpp—-0.2 — \
Low-level output voltage, I = 100 pA VoL — 0.2 \"
Input current N — +5 A

9.2 Local Bus AC Electrical Specifications
Table 30 describes the general timing parameters of the local bus interface of the MPC8323E.

Table 30. Local Bus General Timing Parameters

Parameter Symbol’ Min Max Unit Notes
Local bus cycle time t Bk 15 — ns 2
Input setup to local bus clock (LCLKn) L BIVKH 7 — ns 3,4
Input hold from local bus clock (LCLKn) tLBIXKH 1.0 — ns 3,4
LALE output fall to LAD output transition (LATCH hold time) t BoTOT1 1.5 — ns 5

MPC8323E PowerQUICC Il Pro Integrated Communications Processor Family Hardware Specifications, Rev. 4

26 Freescale Semiconductor



Local Bus

Table 30. Local Bus General Timing Parameters (continued)

Parameter Symbol1 Min Max Unit Notes

LALE output fall to LAD output transition (LATCH hold time) t soTOT? 3 — ns 6
LALE output fall to LAD output transition (LATCH hold time) t soTOT3 2.5 — ns 7
Local bus clock (LCLKn) to output valid t BKHOV — 3 ns 3
Local bus clock (LCLKn) to output high impedance for LAD/LDP |  t gkHoZ — 4 ns 8
Local bus clock (LCLKn) duty cycle tBDC 47 53 % —
Local bus clock (LCLKn) jitter specification tLBRY — 400 ps —
Delay between the input clock (PCI_SYNC_IN) of local bus tiscDL — 1.7 ns —
output clock (LCLKn)

Notes:

1.

The symbols used for timing specifications follow the pattern of st two letters of functional block)(signal)(state)(reference)(state) for
inputs and t(firs'[ two letters of functional block)(reference)(state)(signal)(state) for outputs. For example, L BIXKHT symbolizes local bus
timing (LB) for the input (I) to go invalid (X) with respect to the time the t| gk clock reference (K) goes high (H), in this case for
clock one(1).

. All timings are in reference to falling edge of LCLKO (for all outputs and for LGTA and LUPWAIT inputs) or rising edge of

LCLKO (for all other inputs).

. All signals are measured from OVpp/2 of the rising/falling edge of LCLKO to 0.4 x OVpp of the signal in question for 3.3-V

signaling levels.

. Input timings are measured at the pin.
. t goToT1 should be used when RCWHI[LALE] is not set and the load on LALE output pin is at least 10 pF less than the load

on LAD output pins.

. t BoToT2 should be used when RCWHILALE] is set and the load on LALE output pin is at least 10 pF less than the load on

LAD output pins.

. t BoToT3 should be used when RCWHILALE] is set and the load on LALE output pin equals to the load on LAD output pins.
. For purposes of active/float timing measurements, the Hi-Z 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.

Figure 14 provides the AC test load for the local bus.

AN OVpp/2
R =50 Q

Output 4€> Zy=50Q

| | |_/\
N

Figure 14. Local Bus C Test Load
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PCI

Table 37 shows the PCl AC timing specifications at 33 MHz.
Table 37. PCI AC Timing Specifications at 33 MHz

Parameter Symbol1 Min Max Unit Notes
Clock to output valid tpcKHOV — 11 ns 2
Output hold from clock tPokHOX 2 — ns 2
Clock to output high impedence tpckHOZ — 14 ns 2,3
Input setup to clock tPcIVKH 3.0 — ns 2,4
Input hold from clock tPcIXKH 0 — ns 2,4

Notes:
1. The symbols used for timing specifications follow the pattern of tfirst 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, tpcyky symbolizes PCI timing
(PC) with respect to the time the input signals () reach the valid state (V) relative to the PCI_SYNC_IN clock, tgys, reference
(K) going to the high (H) state or setup time. Also, tocryry Symbolizes PCI timing (PC) with respect to the time hard reset
(R) went high (H) relative to the frame signal (F) going to the valid (V) state.

2. See the timing measurement conditions in the PCI 2.3 Local Bus Specifications.

3. For purposes of active/float timing measurements, the Hi-Z 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. Input timings are measured at the pin.

Figure 25 provides the AC test load for PCI.

Output {) Zy=50Q

A OVpp/2
R, =50 Q

| | |_/—\\
N

Figure 25. PCI AC Test Load

Figure 26 shows the PCI input AC timing conditions.

CLK

tpcivkH —>| -

tpcixkH

Input

Figure 26. PCI Input AC Timing Measurement Conditions
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TDM/SI

Table 46. TDM/SI DC Electrical Characteristics (continued)

Characteristic Symbol Condition Min Max Unit
Input low voltage Vi — -0.3 0.8 \
Input current N 0V <Vn<OVpp — +5 A

17.2 TDM/SI AC Timing Specifications

Table 47 provides the TDM/SI input and output AC timing specifications.
Table 47. TDM/SI AC Timing Specifications1

Characteristic Symbol? Min Max Unit
TDM/SI outputs—External clock delay tsekHOV 2 12 ns
TDM/SI outputs—External clock High Impedance tsEkHOX 2 10 ns
TDMY/SI inputs—External clock input setup time tSEIVKH 5 — ns
TDM/SI inputs—External clock input hold time tSEIXKH 2 — ns

Notes:

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

2. The symbols used for timing specifications follow the pattern of tfirst 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, tsgkHox symbolizes the TDM/SI
outputs external timing (SE) for the time typyy5) memory clock reference (K) goes from the high state (H) until outputs (O)
are invalid (X).

Figure 33 provides the AC test |oad for the TDM/SI.

Output «{) Zy=50Q <\ AN OVpp/2
] RL = 50 Q

Figure 33. TDM/SI AC Test Load

Figure 34 represents the AC timing from Table 47. 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.

TDM/SICLK (Input)

—> <— tSEIXKH !
_ tSEIVKH —>] l— !
Input Signals: ' :
TDM/SI - ---------L Y e a e R LR E R
(See Note) | |
«—tsEKHOV ——> :
Output Signals:
TOM/SI -~~~ -~~~ < ___________________
(See Note)
'<tSEKHOX > .

Note: The clock edge is selectable on TDM/SI.
Figure 34. TDM/SI AC Timing (External Clock) Diagram
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Package and Pin Listings

21 Package and Pin Listings

This section detail s package parameters, pin assignments, and dimensions. The MPC8323E isavailablein
athermally enhanced Plastic Ball Grid Array (PBGA); see Section 21.1, “Package Parameters for the
MPC8323E PBGA,” and Section 21.2, “Mechanical Dimensions of the MPC8323E PBGA,” for
information on the PBGA.

21.1 Package Parameters for the MPC8323E PBGA

The package parameters are as provided in the following list. The package type is 27 mm x 27 mm, 516
PBGA.

Package outline 27 mm x 27 mm

Interconnects 516

Pitch 1.00 mm

Module height (typical) 2.25mm

Solder Balls 62 Sn/36 Ph/2 Ag (ZQ package)
95.5 Sn/0.5 Cu/4Ag (VR package)

Ball diameter (typical) 0.6 mm

21.2 Mechanical Dimensions of the MPC8323E PBGA

Figure 42 shows the mechanical dimensions and bottom surface nomenclature of the M PC8323E,
516-PBGA package.
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Package and Pin Listings
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Notes:

1.All dimensions are in millimeters.

2.Dimensions and tolerances per ASME Y14.5M-1994.

3.Maximum solder ball diameter measured parallel to datum A.

4.Datum A, the seating plane, is determined by the spherical crowns of the solder balls.

Figure 42. Mechanical Dimensions and Bottom Surface Nomenclature of the MPC8323E PBGA
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Package and Pin Listings

Table 55. MPC8323E PBGA Pinout Listing (continued)

Signal Package Pin Number Pin Type ::;vpﬁ; Notes
MEMC_MDQ29 AD20 10 GVpp -
MEMC_MDQ30 AF23 10 GVpp -
MEMC_MDQ31 AD22 10 GVpp -
MEMC_MDMO AC9 O GVpp -
MEMC_MDM1 AD5 O GVpp -
MEMC_MDM2 AE20 O GVpp -
MEMC_MDMS3 AE22 O GVpp -
MEMC_MDQSO0 AES8 10 GVpp -
MEMC_MDQS1 AE5 10 GVpp -
MEMC_MDQS2 AC19 10 GVpp -
MEMC_MDQS3 AE23 10 GVpp -
MEMC_MBAO AD16 o) GVpp -
MEMC_MBA1 AD17 o) GVpp -
MEMC_MBA2 AE17 O GVpp -
MEMC_MAO AD12 0] GVpp -
MEMC_MA1 AE12 O GVpp -
MEMC_MA2 AF12 o) GVpp -
MEMC_MA3 AC13 o] GVpp —
MEMC_MA4 AD13 o) GVpp —
MEMC_MA5 AE13 O GVpp —
MEMC_MAG6 AF13 o) GVpp —
MEMC_MA7 AC15 o] GVpp —
MEMC_MAS8 AD15 o) GVpp —
MEMC_MA9 AE15 O GVpp —
MEMC_MA10 AF15 0 GVpp —
MEMC_MA11 AE16 O GVpp —
MEMC_MA12 AF16 0 GVpp —
MEMC_MA13 AB16 O GVpp —
MEMC_MWE AC17 o] GVpp —
MEMC_MRAS AE11 (0] GVpp —
MEMC_MCAS AD11 O GVpp —
MEMC_MCS AC11 o] GVpp —
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Package and Pin Listings

Table 55. MPC8323E PBGA Pinout Listing (continued)

Signal Package Pin Number Pin Type ::;V:I; Notes
LCS1 AB25 o OVpp 4
LCS2 AA23 o OVpp 4
LCS3 AA24 o OVpp 4
LWEO Y23 (o} OVpp 4
LWET1 w25 o OVpp 4
LBCTL V25 o) OVpp 4
LALE V24 0 OVpp 7
CFG_RESET_SOURCE[0)/LSDA10/LGPLO L23 10 OVpp —
CFG_RESET_SOURCE[1)/LSDWE/LGPL1 K23 10 OVpp —
LSDRAS/LGPL2/LOE J23 o OVpp 4
CFG_RESET_SOURCE[2)/LSDCAS/LGPL3 H23 10 OVpp —
LGPL4/LGTA/LUPWAIT/LPBSE G23 10 OVpp 4,8
LGPL5 AC22 0 OVpp 4
LCLKO Y24 0 OVpp 7
LCLK1 Y25 0 OVpp 7
DUART
UART_SOUT1/MSRCIDO (DDR ID)/LSRCIDO G1 10 OVpp —
UART_SIN1/MSRCID1 (DDR ID)/LSRCID1 G2 10 OVpp —
UART_CTS1/MSRCID2 (DDR ID)/LSRCID2 H3 10 OVpp —
UART_RTS1/MSRCID3 (DDR ID)/LSRCID3 K3 10 OVpp —
UART_SOUT2/MSRCID4 (DDR ID)/LSRCID4 H2 10 OVpp —
UART_SIN2/MDVAL (DDR ID)/LDVAL H1 10 OVpp —
UART_CTS2 J3 10 OVpp —
UART_RTS2 K4 10 OVpp —
I2C interface
IIC_SDA/CKSTOP_OUT AE24 10 OVpp 2
[IC_SCL/CKSTOP_IN AF24 10 OVpp 2
Programmable Interrupt Controller
MCP_OUT AD25 0 OVpp —
IRQO/MCP_IN AD26 | OVpp —
IRQ1 K1 10 OVpp —
IRQ2 K2 [ OVpp —
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Package and Pin Listings

Table 55. MPC8323E PBGA Pinout Listing (continued)

Signal Package Pin Number Pin Type ::;V:I; Notes
GPIO_PC10/UPC1_RxDATA[2]/SER5_RXD[2] B21 10 OVpp —
GPIO_PC11/UPC1_RxDATA[3)/SER5_RXD[3] A20 10 OVpp —
GPIO_PC12/UPC1_RxDATA[4] D19 10 OVpp —
GPIO_PC13/UPC1_RxDATA[5/LSRCIDO Cc18 10 OVpp —
GPIO_PC14/UPC1_RxDATA[6]/LSRCID1 D18 10 OVpp —
GPIO_PC15/UPC1_RxDATA[7]/LSRCID2 A25 10 OVpp —
GPIO_PC16/UPC1_TxADDRI0] c21 10 OVpp —
GPIO_PC17/UPC1_TxADDR[1J/LSRCID3 D22 10 OVpp —
GPIO_PC18/UPC1_TxADDR[2]/LSRCID4 Cc23 10 OVpp —
GPIO_PC19/UPC1_TxADDRI[3]/LDVAL D23 10 OVpp —
GPIO_PC20/UPC1_RxADDRIO0] Cc17 10 OVpp —
GPIO_PC21/UPC1_RxADDR[1] D17 10 OVpp —
GPIO_PC22/UPC1_RxADDR[2] C16 10 OVpp —
GPIO_PC23/UPC1_RxADDR[3] D16 10 OVpp —
GPIO_PC24/UPC1_RxSOC/SER5_CD A16 10 OVpp —
GPIO_PC25/UPC1_RxCLAV D20 10 OVpp —
GPIO_PC26/UPC1_RxPRTY/CE_EXT_REQ2 E23 10 OVpp —
GPIO_PC27/UPC1_RxEN B17 10 OVpp —
GPIO_PC28/UPC1_TxSOC B22 10 OVpp —
GPIO_PC29/UPC1_TxCLAV/SER5_CTS A17 10 OVpp —
GPIO_PC30/UPC1_TxPRTY A22 10 OVpp —
GPIO_PC31/UPC1_TxEN/SER5_RTS C20 10 OVpp —
GPIO_PDO/SPIMOSI A2 10 OVpp —
GPIO_PD1/SPIMISO B2 10 OVpp —
GPIO_PD2/SPICLK B3 10 OVpp —
GPIO_PDG3/SPISEL A3 10 OVpp —
GPIO_PD4/SPI_MDIO/CE_MUX_MDIO A4 10 OVpp —
GPIO_PD5/SPI_MDC/CE_MUX_MDC B4 10 OVpp —
GPIO_PD6/CLK8/BRGO16/CE_EXT_REQ3 F24 10 OVpp —
GPIO_PD7/GTM1_TIN1/GTM2_TIN2/CLK5 G24 10 OVpp —
GPIO_PD8/GTM1_TGATE1/GTM2_TGATE2/CLK6 H24 10 OVpp —
GPIO_PD9/GTM1_TOUT1 D24 10 OVpp —
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22 Clocking

Figure 43 shows the internal distribution of clocks within the MPC8323E.
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Figure 43. MPC8323E Clock Subsystem

The primary clock source for the MPC8323E can be one of two inputs, CLKIN or PCI_CLK, depending
on whether the deviceis configured in PCI host or PCl agent mode, respectively.
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(edge) of the package is approximately the same as the local air temperature near the device. Specifying
the local ambient conditions explicitly asthe board temperature provides amore precise description of the
local ambient conditions that determine the temperature of the device.
At aknown board temperature, the junction temperature is estimated using the following equation:
T;=Tg+ (Rag X Pp)

where:

T; = junction temperature (°C)

Tg = board temperature at the package perimeter (°C)

Rgsg = junction-to-board thermal resistance (°C/W) per JESD51-8

Pp = power dissipation in package (W)
When the heat loss from the package case to the air can be ignored, acceptable predictions of junction

temperature can be made. The application board should be similar to the thermal test condition: the
component is soldered to a board with internal planes.

23.2.3 Experimental Determination of Junction Temperature

To determine the junction temperature of the device in the application after prototypes are available, the
thermal characterization parameter (‘¥ ;1) can be used to determine the junction temperature with a
measurement of the temperature at the top center of the package case using the following equation:

Ty=Tr+ (¥ xPp)

where:

T; = junction temperature (°C)

T+ = thermocoupl e temperature on top of package (°C)

¥51 = thermal characterization parameter (°C/W)

Pp = power dissipation in package (W)
The thermal characterization parameter is measured per JESD51-2 specification using a40 gauge type T
thermocoupl e epoxied to the top center of the package case. The thermocouple should be positioned so
that the thermocouple junction rests on the package. A small amount of epoxy is placed over the
thermocoupl e junction and over about 1 mm of wire extending from the junction. The thermocouple wire

is placed flat against the package case to avoid measurement errors caused by cooling effects of the
thermocouple wire.

23.2.4 Heat Sinks and Junction-to-Case Thermal Resistance

In some application environments, aheat sink isrequired to provide the necessary thermal management of
the device. When a heat sink is used, the thermal resistance is expressed as the sum of ajunction-to-case
thermal resistance and a case to ambient thermal resistance:

Raa = Raic + Raca
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where:
Rgia = junction-to-ambient thermal resistance (°C/W)
Rgsc = junction-to-case thermal resistance (°C/W)
Rgca = case-to-ambient thermal resistance (°C/W)

Ry ¢ s devicerelated and cannot be influenced by the user. The user controls the thermal environment to
change the case-to-ambient thermal resistance, Ry . For instance, the user can change the size of the heat
sink, the air flow around the device, the interface material, the mounting arrangement on printed-circuit
board, or change the thermal dissipation on the printed-circuit board surrounding the device.

Toillustrate the thermal performance of the devices with heat sinks, the thermal performance has been
smulated with afew commercially available heat sinks. The heat sink choice is determined by the
application environment (temperature, air flow, adjacent component power dissipation) and the physical
Space available. Because there is not a standard application environment, a standard heat sink is not
required.

Accurate thermal design requires thermal modeling of the application environment using computational
fluid dynamics software which can model both the conduction cooling and the convection cooling of the
air moving through the application. Simplified thermal models of the packages can be assembled using the
junction-to-case and junction-to-board thermal resistances listed in the thermal resistance table. More
detailed thermal models can be made available on request.

Heat sink vendors include the following list:

Aavid Thermalloy 603-224-9988
80 Commercial St.

Concord, NH 03301

Internet: www.aavidthermalloy.com

AlphaNovatech 408-567-8082
473 Sapena Ct. #12

Santa Clara, CA 95054

Internet: www.al phanovatech.com

International Electronic Research Corporation (IERC) 818-842-7277
413 North Moss St.

Burbank, CA 91502

Internet: www.ctscorp.com

Millennium Electronics (MEI) 408-436-8770
Loroco Sites

671 East Brokaw Road

San Jose, CA 95112

Internet: www.mei-thermal.com

Tyco Electronics 800-522-2800
Chip Coolers™

PO. Box 3668

Harrisburg, PA 17105-3668

Internet: www.chipcoolers.com
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Wakefield Engineering 603-635-5102
33 Bridge St

Pelham, NH 03076

Internet: www.wakefield.com

Interface material vendors include the following:

Chomerics, Inc. 781-935-4850
77 Dragon Ct.

Woburn, MA 01801

Internet: www.chomerics.com

Dow-Corning Corporation 800-248-2481
Dow-Corning Electronic Materials

PO. Box 994

Midland, M1 48686-0997

Internet: www.dowcorning.com

Shin-Etsu MicroSi, Inc. 888-642-7674
10028 S. 51t S.

Phoenix, AZ 85044

Internet: www.microsi.com

The Bergquist Company 800-347-4572
18930 West 78th St.

Chanhassen, MN 55317

Internet: www.bergquistcompany.com

23.3 Heat Sink Attachment

When attaching heat sinks to these devices, an interface material isrequired. The best method is to use
thermal grease and a spring clip. The spring clip should connect to the printed-circuit board, either to the
board itself, to hooks soldered to the board, or to a plastic stiffener. Avoid attachment forces which would
lift the edge of the package or peel the package from the board. Such peeling forces reduce the solder joint
lifetime of the package. Recommended maximum force on the top of the packageis 10 Ib (4.5 kg) force.
If an adhesive attachment is planned, the adhesive should be intended for attachment to painted or plastic
surfaces and its performance verified under the application requirements.

23.3.1 Experimental Determination of the Junction Temperature with a
Heat Sink

When heat sink is used, the junction temperature is determined from a thermocouple inserted at the
interface between the case of the package and the interface material. A clearance slot or hole is normally
required in the heat sink. Minimizing the size of the clearance is important to minimize the change in
thermal performance caused by removing part of the thermal interface to the heat sink. Because of the
experimental difficulties with this technique, many engineers measure the heat sink temperature and then
back calcul ate the case temperature using a separate measurement of the thermal resistance of the
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25.2 Part Marking

Parts are marked as in the example shown in Figure 46.

MPCnnnnetppaaar
core/platform MHZ
ATWLYYWW
Cccccce
*MMMMM YWWLAZ

PBGA
Notes:

ATWLYYWW is the traceability code.
CCCCC is the country code.

MMMMM is the mask number.

YWWLAZ is the assembly traceability code.

Figure 46. Freescale Part Marking for PBGA Devices

26 Document Revision History

Table 67 provides arevision history for this hardware specification.

Table 67. Document Revision History

Rev.

No Date Substantive Change(s)

4 09/2010 Replaced all instances of “LCCR” with “LCRR” throughout.

Added footnotes 3 and 4 in Table 2, “Recommended Operating Conditions®”

Modified Section 8.1.1, “DC Electrical Characteristics.”

Modified Table 23, “MIl Transmit AC Timing Specifications.

Modified Table 24, “MIl Receive AC Timing Specifications.”

Added footnote 7 and 8, and modified some signal names in Table 55, "MPC8323E PBGA Pinout

Listing”

3 12/2009 Removed references for note 4 from Table 1.

Added Figure 2 in Section 2.1.2, “Power Supply Voltage Specification.

Added symbol Tp in Table 2.

Added footnote 2 in Table 2.

Added a note in Section 4, “Clock Input Timing for rise/fall time of QE input pins.

Modified CLKIN, PCI_CLK rise/fall time parameters in Table 8. Modified min value of ty,ck in Table 19.
Modified Figure 43.

Modified formula for ce_clk calculation in Section 22.3, “System Clock Domains.

Added a note in Section 22.4, “System PLL Configuration.

Removed the signal ECID_TMODE_IN from Table 55.

Removed all references of RST signals from Table 55.
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