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Overview

1.3  Security Engine

The security engineis optimized to handle all the algorithms associated with 1PSec, IEEE 802.11i ™
standard, and iSCSI. The security engine contains one crypto-channel, a controller, and a set of crypto
execution units (EUs). The execution units are:

» Dataencryption standard execution unit (DEU), supporting DES and 3DES
» Advanced encryption standard unit (AESU), supporting AES

» Message digest execution unit (MDEU), supporting MD5, SHA1, SHA-256, and HMAC with any
algorithm

*  One crypto-channel supporting multi-command descriptor chains

1.4 DDR Memory Controller

The MPC8323E DDRY/DDR2 memory controller includes the following features:
» Single 32-bit interface supporting both DDR1 and DDR2 SDRAM
»  Support for up to 266-MHz data rate
» Support for two x16 devices
» Support for up to 16 smultaneous open pages
»  Supports auto refresh
*  On-the-fly power management using CKE
* 1.8-/2.5-V SSTL2 compatible 1/0
» Support for 1 chip select only

* FCRAM, ECC, hardware/software calibration, bit deskew, QIN stage, or atomic logic are not
supported.

1.5 PCI Controller

The MPC8323E PCI controller includes the following features:
» PCI Specification Revision 2.3 compatible
» Single 32-bit data PCI interface operates up to 66 MHz
* PCl 3.3-V compatible (not 5-V compatible)
» Support for host and agent modes
*  On-chip arbitration, supporting three external masters on PCI
» Selectable hardware-enforced coherency

1.6 Programmable Interrupt Controller (PIC)

The programmable interrupt controller (PIC) implements the necessary functions to provide aflexible
solution for general-purpose interrupt control. The PIC programming model is compatible with the
MPC8260 interrupt controller, and it supports 8 external and 35 internal discrete interrupt sources.
Interrupts can also be redirected to an external interrupt controller.
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Electrical Characteristics

2 Electrical Characteristics

This section provides the AC and DC electrical specifications and thermal characteristics for the
MPC8323E. The MPC8323E is currently targeted to these specifications. Some of these specifications are
independent of the /O cell, but areincluded for amore completereference. These are not purely 1/0 buffer
design specifications.

2.1 Overall DC Electrical Characteristics

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

2.1.1 Absolute Maximum Ratings
Table 1 provides the absolute maximum ratings.

Table 1. Absolute Maximum Ratings1

Characteristic Symbol Max Value Unit | Notes
Core supply voltage Vop -0.31t01.26 \Y —
PLL supply voltage AVppn -0.3t01.26 \ —
DDR1 and DDR2 DRAM I/O voltage GVpp -0.3t02.75 \% —
-0.3t01.98
PCI, local bus, DUART, system control and power management, 12C, OVpp -0.310 3.6 \Y —
SPI, MIl, RMII, MIl management, and JTAG I/O voltage
Input voltage DDR1/DDR2 DRAM signals MV N —-0.3to (GVpp + 0.3) \ 2
DDR1/DDR2 DRAM reference MVger —0.3to (GVpp + 0.3) \ 2
Local bus, DUART, CLKIN, system OV —0.3to (OVpp + 0.3) \" 3

control and power management,
I°C, SPI, and JTAG signals

PCI OVin ~0.3to (OVpp + 0.3) Vv 5

Storage temperature range Tstg -55to 150 °C —

Notes:

1. Functional and tested operating conditions are given in Table 2. 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. Caution: MV must not exceed GVpp by more than 0.3 V. This limit may be exceeded for a maximum of 100 ms during
power-on reset and power-down sequences.

3. Caution: OV |y must not exceed OVpp by more than 0.3 V. This limit may be exceeded for a maximum of 100 ms during
power-on reset and power-down sequences.
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Table 11. Reset Signals DC Electrical Characteristics (continued)

DDR1 and DDR2 SDRAM

Characteristic

Symbol

Condition

Min

Max

Unit Notes

Input current

IN

0V <Vpn<OVpp

— +5

HA —

Note:

1. This specification applies when operating from 3.3 V supply.

6 DDR1 and DDR2 SDRAM

This section describesthe DC and AC el ectrical specificationsfor the DDR1 and DDR2 SDRAM interface
of the MPC8323E. Note that DDR1 SDRAM isDn_GVp(typ) = 2.5V and DDR2 SDRAM is
Dn_GVpp(typ) = 1.8 V. The AC €electrical specifications are the same for DDR1 and DDR2 SDRAM.

6.1

DDR1 and DDR2 SDRAM DC Electrical Characteristics

Table 12 provides the recommended operating conditions for the DDR2 SDRAM component(s) of the
MPC8323E when Dn_GVpp(typ) = 1.8 V.

Table 12. DDR2 SDRAM DC Electrical Characteristics for Dn_GVpp(typ) =1.8 V

Parameter/Condition Symbol Min Max Unit Notes

1/0 supply voltage Dn_GVpp 1.71 1.89 \Y 1

1/0 reference voltage MVREFnger 0.49 x Dn_GVpp 0.51 xDn_GVpp 2
I/0 termination voltage Vit MVREFnggg — 0.04 MVREFnggg + 0.04 \ 3
Input high voltage Viy MVREFnggg + 0.125 Dn_GVpp+ 0.3 \ —
Input low voltage Vi -0.3 MVREFnggg —0.125 \ —
Output leakage current loz -9.9 9.9 A 4
Output high current (Vgyr = 1.35 V) loH -13.4 — mA —
Output low current (Voyt = 0.280 V) loL 13.4 — mA —

Notes:

1. Dn_GVpp is expected to be within 50 mV of the DRAM Dn_GVpp at all times.
2. MVREFnggg is expected to be equal to 0.5 x Dn_GVpp, and to track Dn_GVpp DC variations as measured at the receiver.
Peak-to-peak noise on MVREF nggr may not exceed +2% of the DC value.
3. Vy7is not applied directly to the device. It is the supply to which far end signal termination is made and is expected to be
equal to MVREFnggg. This rail should track variations in the DC level of MVREFnggr.
4. Output leakage is measured with all outputs disabled, 0 V < Voyr < Dn_GVpp.

Table 13 provides the DDR2 capacitance when Dn_GVpp(typ) = 1.8 V.

Table 13. DDR2 SDRAM Capacitance for Dn_GVpp(typ) =1.8 V

Parameter/Condition

Symbol

Min

Max

Unit Notes

Input/output capacitance: DQ, DQS

Cio

6

8

pF 1
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6.2

DDR1 and DDR2 SDRAM

DDR1 and DDR2 SDRAM AC Electrical Characteristics

This section provides the AC electrical characteristics for the DDR1 and DDR2 SDRAM interface.

6.2.1

DDR1 and DDR2 SDRAM Input AC Timing Specifications

Table 16 provides the input AC timing specifications for the DDR2 SDRAM (Dn_GVpp(typ) = 1.8 V).

Table 16. DDR2 SDRAM Input AC Timing Specifications for 1.8-V Interface
At recommended operating conditions with Dn_GVpp of 1.8 + 5%.

Parameter Symbol Min Max Unit Notes
AC input low voltage Vi — MVREFnggg - 0.25 \ —
AC input high voltage ViH MVREFnggg + 0.25 — \ —

Table 17 provides the input AC timing specifications for the DDR1 SDRAM (Dn_GVpp(typ) = 2.5V).

Table 17. DDR1 SDRAM Input AC Timing Specifications for 2.5 V Interface
At recommended operating conditions with Dn_GVpp of 2.5 + 5%.

Parameter Symbol Min Max Unit Notes
AC input low voltage ViL — MVREFnggg— 0.31 \Y —
AC input high voltage VIH MVREFnggg + 0.31 — \" —

Table 18 provides the input AC timing specifications for the DDR1 and DDR2 SDRAM interface.

Table 18. DDR1 and DDR2 SDRAM Input AC Timing Specifications
At recommended operating conditions with Dn_GVpp of (1.8 or 2.5 V) + 5%.

Parameter Symbol Min Max Unit Notes
Controller skew for MDQS—MDQ/MDM tciskew ps 1,2
266 MHz -750 750
200 MHz -1250 1250

Notes:

1. tciskew represents the total amount of skew consumed by the controller between MDQS[n] and any corresponding bit that
is captured with MDQS[n]. This should be subtracted from the total timing budget.

2. The amount of skew that can be tolerated from MDQS to a corresponding MDQ signal is called tpgkew- This can be
determined by the following equation: tpgkew = +(T/4 — abs(iciskew)) where T is the clock period and abs(iciskew) is the

absolute value of tgiskew-
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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
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8.2.2.1

Table 23 provides the RMII transmit AC timing specifications.

Table 25. RMII Transmit AC Timing Specifications
At recommended operating conditions with OVpp of 3.3 V + 10%.

RMII Transmit AC Timing Specifications

Ethernet and MIl Management

Parameter/Condition Symbol1 Min Typical Max Unit
REF_CLK clock trRMmx — 20 — ns
REF_CLK duty cycle tanmx/tRMX 35 — 65 %
REF_CLK to RMII data TXD[1:0], TX_EN delay tRMTKHDX 2 — 10 ns
REF_CLK data clock rise V, (min) to V,y(max) tRMXR 1.0 — 4.0 ns
REF_CLK data clock fall V|(max) to V, (min) tRMXF 1.0 — 4.0 ns

Note:

1. The symbols used for timing specifications follow the pattern of tfirst three letters of functional block)(signal)(state)(reference)(state) for
inputs and tsirst two letters of functional block)(reference)(state)(signal)(state) for outputs. For example, tgytkHDX Symbolizes RMII
transmit timing (RMT) for the time tgyx clock reference (K) going high (H) until data outputs (D) are invalid (X). Note that, in
general, the clock reference symbol representation is based on two to three letters representing the clock of a particular
functional. For example, the subscript of tgyx represents the RMII(RM) reference (X) clock. For rise and fall times, the latter
convention is used with the appropriate letter: R (rise) or F (fall).

Figure 10 shows the RMII transmit AC timing diagram.

< tRmx
REF_CLK
<—tRMXH
TXD[1:0] ><
TX_EN

Figure 10. RMIl Transmit AC Timing Diagram

8.2.2.2

— >

tRMTKHDX [<—

RMII Receive AC Timing Specifications

Table 24 provides the RMII receive AC timing specifications.

Table 26. RMII Receive AC Timing Specifications
At recommended operating conditions with OVpp of 3.3 V + 10%.

Parameter/Condition Symbol1 Min Typical Max Unit
REF_CLK clock period tRMX — 20 — ns
REF_CLK duty cycle trmxHtRMX 35 — 65 %
RXD[1:0], CRS_DV, RX_ER setup time to REF_CLK tRMRDVKH 4.0 — — ns
RXD[1:0], CRS_DV, RX_ER hold time to REF_CLK tRMRDXKH 2.0 — — ns
REF_CLK clock rise V| (min) to V|y(max) tRVMXR 1.0 — 4.0 ns
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Table 32. JTAG AC Timing Specifications (Independent of CLKIN)! (continued)
At recommended operating conditions (see Table 2).

JTAG

Parameter Symbol2 Min Max Unit Notes
JTAG external clock to output high impedance: ns
Boundary-scan data tyTkLDZ 2 19 5,6

Notes:

1. All outputs are measured from the midpoint voltage of the falling/rising edge of t¢ « to the midpoint of the signal in question.
The output timings are measured at the pins. All output timings assume a purely resistive 50-Q load (see Figure 14).

Time-of-flight delays must be added for trace lengths, vias, and connectors in the system.

2. The symbols used for timing specifications follow the pattern of t(rst 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, trpykH symbolizes JTAG device
timing (JT) with respect to the time data input signals (D) reaching the valid state (V) relative to the t g clock reference (K)
going to the high (H) state or setup time. Also, t j7pxkH Symbolizes JTAG timing (JT) with respect to the time data input signals
(D) went invalid (X) relative to the t g clock reference (K) going to the high (H) state. Note that, in general, the clock reference
symbol representation is based on three 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).
. TRST is an asynchronous level sensitive signal. The setup time is for test purposes only.
. Non-JTAG signal input timing with respect to trg k.
. Non-JTAG signal output timing with respect to tyc k.
. Guaranteed by design and characterization.

o O~ W

Figure 18 provides the AC test load for TDO and the boundary-scan outputs of the MPC8323E.

Output <<> Z,=50Q () AMA OVpp/2
| R.=50Q

Figure 18. AC Test Load for the JTAG Interface
Figure 19 provides the JTAG clock input timing diagram.

JTAG
External Clock

< LT >| ttarF —>
VM = Midpoint Voltage (OVpp/2)

Figure 19. JTAG Clock Input Timing Diagram
Figure 20 provides the TRST timing diagram.

TRST S’K VM % VM

< trRsT >
VM = Midpoint Voltage (OVpp/2)

Figure 20. TRST Timing Diagram
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TDM/SI

Figure 31 and Figure 32 represent the AC timing from Table 45. Note that although the specifications
generaly reference therising edge of the clock, these AC timing diagramsal so apply when thefalling edge
isthe active edge.

Figure 31 shows the SPI timing in slave mode (external clock).

SPICLK (Input)

—> <— INEIXKH !

_ tNEIVKH —>] < !

Input Signals: ' '
SPIMOSI ----------f = Yoo R LR EEEE TRy

(See Note) | :
|

|
_ <— tNEkHOV |
OQutput Signals: |
SPIMISO - -------------- B T GRS SRR
(See Note) ! .

Note: The clock edge is selectable on SPI.

Figure 31. SPI AC Timing in Slave Mode (External Clock) Diagram

Figure 32 shows the SPI timing in master mode (internal clock).

SPICLK (Output)

tNIXKH

Input Signals:
SPIMISO - - - -
(See Note)

Qutput Signals: |
SPIMOSI - -------------- EEEEEEEEEEEEE D SEE LR R R R R
(See Note) !

Note: The clock edge is selectable on SPI.

Figure 32. SPI AC Timing in Master Mode (Internal Clock) Diagram

17 TDM/SI

This section describesthe DC and AC electrical specificationsfor thetime-division-multiplexed and serial
interface of the MPC8323E.

17.1 TDM/SI DC Electrical Characteristics

Table 46 provides the DC electrical characteristics for the MPC8323E TDM/SI.
Table 46. TDM/SI DC Electrical Characteristics

Characteristic Symbol Condition Min Max Unit
Output high voltage Vou lop=—-2.0mA 24 — \Y
Output low voltage VoL loL=3.2mA — 0.5 \
Input high voltage Viy — 2.0 OVpp + 0.3 \
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HDLC, BISYNC, Transparent, and Synchronous UART

19 HDLC, BISYNC, Transparent, and Synchronous
UART

This section describesthe DC and AC electrical specificationsfor the high level datalink control (HDLC),
BISYNC, trangparent, and synchronous UART of the MPC8323E.

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

Table 50 provides the DC electrical characteristics for the MPC8323E HDL C, BISY NC, transparent, and
synchronous UART protocols.

Table 50. HDLC, BISYNC, Transparent, and Synchronous UART DC Electrical Characteristics

Characteristic Symbol Condition Min Max Unit
Output high voltage Vou loq=-2.0 mA 2.4 — \'
Output low voltage VoL loL=3.2mA — 0.5 \
Input high voltage Viy — 2.0 OVpp + 0.3 \
Input low voltage Vi — -0.3 0.8 \
Input current N 0V< ViysOVpp — +5 uA

19.2 HDLC, BISYNC, Transparent, and Synchronous UART AC Timing
Specifications

Table 51 provides the input and output AC timing specifications for HDLC, BISYNC, and transparent
UART protocols.

Table 51. HDLC, BISYNC, and Transparent UART AC Timing Specifications1

Characteristic Symbol? Min Max Unit
Outputs—Internal clock delay tHikHOV 0 5.5 ns
Outputs—External clock delay tHEKHOV 1 10 ns
Outputs—Internal clock high impedance tHikHOX 0 5.5 ns
Outputs—External clock high impedance tHEKHOX 1 8 ns
Inputs—Internal clock input setup time tHivkH 6 — ns
Inputs—External clock input setup time tHEIVKH 4 — ns
Inputs—Internal clock input hold time tHixKH 0 — ns
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20 USB

This section provides the AC and DC electrical specifications for the USB interface of the MPC8323E.

20.1

USB DC Electrical Characteristics

Table 53 provides the DC electrical characteristics for the USB interface.
Table 53. USB 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 pA Vou OVpp—-0.2 — \
Low-level output voltage, I = 100 pA VoL — 0.2 \Y
Input current IIN — +5 A

Note:

1. Note that the symbol V|, in this case, represents the OV |y symbol referenced in Table 1 and Table 2.

20.2 USB AC Electrical Specifications

Table 54 describes the general timing parameters of the USB interface of the MPC8323E.
Table 54. USB General Timing Parameters

Parameter Symbol1 Min Max Unit Notes
USB clock cycle time tusck 20.83 — ns Full speed 48 MHz
USB clock cycle time tusck 166.67 — ns Low speed 6 MHz
Skew between TXP and TXN tusTseN — 5 ns —
Skew among RXP, RXN, and RXD tusrsPND — 10 ns Full speed transitions
Skew among RXP, RXN, and RXD tusRPND — 100 ns Low speed transitions

Notes:

1. The symbols used for timing specifications follow the pattern of st two letters of functional block)(state)(signal) fOr receive signals
and Yirst two letters of functional block)(state)(signal) for transmit signals. For example, tysrspnp symbolizes USB timing (US) for the
USB receive signals skew (RS) among RXP, RXN, and RXD (PND). Also, tygtgpn symbolizes USB timing (US) for the USB

transmit signals skew (TS) between TXP and TXN (PN).

2. Skew measurements are done at OVpp/2 of the rising or falling edge of the signals.

Figure 41 provide the AC test load for the USB.

OQutput «{)

Zy=50Q

| | |_/—\
N

AV

R.=50Q

Figure 41. USB AC Test Load

OVpp/2
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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

Table 55. MPC8323E PBGA Pinout Listing (continued)

Signal Package Pin Number Pin Type ::;V:I; Notes
Power and Ground Supplies
AVpp P3 [ AVpp1 —
AVpp2 AAT [ AVpp2 —
AVpp3 AB15 [ AVpp3 —
AVppé C24 [ AVppé —
MVREF1 ABS8 | DDR —
reference
voltage
MVREF2 AB17 | DDR —
reference
voltage
PCI
PCI_INTA /IRQ_OUT AF2 o) OVpp 2
PCI_RESET_OUT AE2 o) OVpp —
PCI_ADO/MSRCIDO (DDR ID) L1 10 OVpp —
PCI_AD1/MSRCID1 (DDR ID) L2 10 OVpp —
PCI_AD2/MSRCID2 (DDR ID) M1 10 OVpp —
PCI_AD3/MSRCID3 (DDR ID) M2 10 OVpp —
PCI_AD4/MSRCID4 (DDR ID) L3 10 OVpp —
PCI_AD5/MDVAL (DDR ID) N1 10 OVpp —
PCI_AD6 N2 10 OVpp —
PCI_AD7 M3 10 OVpp —
PCI_ADS P1 10 OVpp —
PCI_AD9 R1 10 OVpp —
PCI_AD10 N3 10 OVpp —
PCI_AD11 N4 10 OVpp —
PCI_AD12 T1 10 OVpp —
PCI_AD13 R2 10 OVpp —
PCI_AD14/ECID_TMODE_IN T2 10 OVpp —
PCI_AD15 U1 10 OVpp —
PCI_AD16 Y2 10 OVpp —
PCI_AD17 Y1 10 OVpp —
PCI_AD18 AA2 10 OVpp —
PCI_AD19 AB1 10 OVpp —
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Table 55. MPC8323E PBGA Pinout Listing (continued)

Package and Pin Listings

Signal Package Pin Number Pin Type ::;V:I; Notes
PCI_AD20 AB2 10 OVpp —
PCI_AD21 Y4 10 OVpp —
PCI_AD22 AC1 10 OVpp —
PCI_AD23 AA3 10 OVpp —
PCI_AD24 AA4 10 OVpp —
PCI_AD25 AD1 10 OVpp —
PCI_AD26 AD2 10 OVpp —
PCI_AD27 AB3 10 OVpp —
PCI_AD28 AB4 10 OVpp —
PCI_AD29 AE1 10 OVpp —
PCI_AD30 AC3 10 OVpp —
PCI_AD31 AC4 10 OVpp —
PCI_C_BEO M4 10 OVpp —
PCI_C_BE1 T4 10 OVpp —
PCI_C_BE2 Y3 10 OVpp —
PCI_C_BE3 AC2 10 OVpp —
PCI_PAR us 10 OVpp —
PCI_FRAME w1 10 OVpp 5
PCI_TRDY w4 10 OVpp 5
PCI_IRDY w2 10 OVpp 5
PCI_STOP \Z 10 OVpp 5
PCI_DEVSEL w3 10 OVpp 5
PCI_IDSEL P2 [ OVpp —
PCI_SERR u4 10 OVpp 5
PCI_PERR V3 10 OVpp 5
PCI_REQO AD4 10 OVpp —
PCI_REQ1/CPCI_HS_ES AE3 | OVpp —
PCI_REQ2 AF3 | OVpp —
PCI_GNTO AD3 10 OVpp —
PCI_GNT1/CPCI_HS_LED AE4 0 OVpp —
PCI_GNT2/CPCI_HS_ENUM AF4 0 OVpp —
M66EN L4 [ OVpp —
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Package and Pin Listings

Table 55. MPC8323E PBGA Pinout Listing (continued)

Power

Signal Package Pin Number Pin Type Supply Notes
GPIO_PA26/Enet2_RX_ER/SER2_CD/TDMB_REQ/ E26 10 OVpp —
LA10 (LBIU)

GPIO_PA27/Enet2_TX_ER/TDMB_CLKO/LA11 (LBIU) F25 10 OVpp —
GPIO_PA28/Enet2_RX_DV/SER2_CTS/ E25 10 OVpp —
TDMB_RSYNC/LA12 (LBIU)

GPIO_PA29/Enet2_COL/RXD[4/SER2_RXD[4]/ J25 10 OVpp —
TDMB_STROBE/LA13 (LBIU)

GPIO_PA30/Enet2_TX_EN/SER2_RTS/ F26 10 OVpp —
TDMB_TSYNC/LA14 (LBIU)

GPIO_PA31/Enet2_CRS/SDET LA15 (LBIU) J26 10 OVpp —
GPIO_PBO0/Enet3_TXD[0)/SER3_TXDI[0)/ A13 10 OVpp —
TDMC_TXDIO0]

GPIO_PB1/Enet3_TXD[1)/SER3_TXD[1)/ B13 10 OVpp —
TDMC_TXD[1]

GPIO_PB2/Enet3_TXDI[2)/SER3_TXDI[2)/ Al14 10 OVpp —
TDMC_TXDI[2]

GPIO_PB3/Enet3_TXDI[3)/SER3_TXDI[3)/ B14 10 OVpp —
TDMC_TXDI3]

GPIO_PB4/Enet3_RXD[0)/SER3_RXDI[0]/ B8 10 OVpp —
TDMC_RXDI0]

GPIO_PB5/Enet3_RXD[1)/SER3_RXD[1]/ A8 10 OVpp —
TDMC_RXDI[1]

GPIO_PB6/Enet3_RXD[2)/SER3_RXDI[2]/ A9 10 OVpp —
TDMC_RXDI[2]

GPIO_PB7/Enet3_RXD[3)/SER3_RXDI[3)/ B9 10 OVpp —
TDMC_RXDI3]

GPIO_PB8/Enet3_RX_ER/SER3_CD/TDMC_REQ A1 10 OVpp —
GPIO_PBY9/Enet3_TX_ER/TDMC_CLKO B11 10 OVpp —
GPIO_PB10/Enet3_RX_DV/SER3_CTS/ A10 10 OVpp —
TDMC_RSYNC

GPIO_PB11/Enet3_COL/RXD[4]/SER3_RXD[4)/ A15 10 OVpp —
TDMC_STROBE

GPIO_PB12/Enet3_TX_EN/SER3_RTS/ B12 10 OVpp —
TDMC_TSYNC

GPIO_PB13/Enet3_CRS/SDET B15 10 OVpp —
GPIO_PB14/CLK12 D9 10 OVpp —
GPIO_PB15 UPC1_TxADDRI[4] D14 10 OVpp —
GPIO_PB16 UPC1_RxADDR[4] B16 10 OVpp —
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Table 55. MPC8323E PBGA Pinout Listing (continued)

. . . Power
Signal Package Pin Number Pin Type Supply Notes
GPIO_PD10/GTM1_TIN2/GTM2_TIN1/CLK17 J24 10 OVpp —
GPIO_PD11/GTM1_TGATE2/GTM2_TGATE1 B25 10 OVpp —
GPIO_PD12/GTM1_TOUT2/GTM2_TOUT1 C4 10 OVpp —
GPIO_PD13/GTM1_TIN3/GTM2_TIN4/BRGO8 D4 10 OVpp —
GPIO_PD14/GTM1_TGATE3/GTM2_TGATE4 D5 10 OVpp —
GPIO_PD15/GTM1_TOUT3 A5 10 OVpp —
GPIO_PD16/GTM1_TIN4/GTM2_TIN3 B5 10 OVpp —
GPIO_PD17/GTM1_TGATE4/GTM2_TGATES3 C5 10 OVpp —
GPIO_PD18/GTM1_TOUT4/GTM2_TOUT3 A6 10 OVpp —
GPIO_PD19/CE_RISC1_INT/CE_EXT_REQ4 B6 10 OVpp —
GPIO_PD20/CLK18/BRGO6 D21 10 OVpp —
GPIO_PD21/CLK16/BRGO5/UPC1_CLKO Cc19 10 OVpp —
GPIO_PD22/CLK4/BRGO9/UCC2_CLKO A7 10 OVpp —
GPIO_PD23/CLK3/BRGO10/UCC3_CLKO B7 10 OVpp —
GPIO_PD24/CLK10/BRGO2/UCC4_CLKO A12 10 OVpp —
GPIO_PD25/CLK13/BRGO16/UCC5_CLKO B10 10 OVpp —
GPIO_PD26/CLK2/BRG0O4/UCC1_CLKO E4 10 OVpp —
GPIO_PD27/CLK1/BRGO3 F4 10 OVpp —
GPIO_PD28/CLK19/BRGO11 D15 10 OVpp —
GPIO_PD29/CLK15/BRGO8 (6]3] 10 OVpp —
GPIO_PD30/CLK14 D6 10 OVpp —
GPIO_PD31/CLK7/BRGO15 E24 10 OVpp —
Power and Ground Supplies
GVpp AA8, AA10, AA11, AA13, GVpp — —
AA14, AA16, AA17, AA19,
AA21, AB9, AB10, AB11,
AB12, AB14, AB18, AB20,
AB21, AC6, AC8, AC14, AC18
OVpp ES5, E6, E8, E9, E10,E12, E14, OVpp — —
E15,E16, E18, E19, E20, E22,
F5,F6,F8,F10,F14,F16, F19,
F22, G22, H5, H6, H21, J5,
J22,K21,K22, L5, L6, L22, M5,
M22, N5, N21, N22, P6, P22,
P23, R5, R23, T5, T21, T22,
U6, U22, V5, V22, W22, Y5,
AB5, AB6, AC5
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22.5 Core PLL Configuration

RCWL[COREPLL] selectstheratio between theinternal coherent system busclock (csb_clk) and the e300
coreclock (core_clk). Table 60 shows the encodings for RCWL[COREPLL]. COREPLL valuesnot listed
in Table 60 should be considered reserved.

Table 60. e300 Core PLL Configuration

RCWL[COREPLL]
core_clk: csb_clk Ratio VCO Divider
0-1 2-5 6
nn 0000 n PLL bypassed PLL bypassed
(PLL off, csb_clk clocks | (PLL off, csb_clk clocks
core directly) core directly)
00 0001 0 1:1 +2
01 0001 0 1:1 +4
10 0001 0 1:1 +8
11 0001 0 1:1 +8
00 0001 1 1.5:1 +2
01 0001 1 1.5:1 =4
10 0001 1 1.5:1 +8
11 0001 1 1.5:1 +8
00 0010 0 2:1 +2
01 0010 0 2:1 +4
10 0010 0 2:1 +8
11 0010 0 2:1 +8
00 0010 1 2.5:1 +2
01 0010 1 2.5:1 +4
10 0010 1 2.5:1 +8
11 0010 1 2.5:1 +8
00 0011 0 3:1 +2
01 0011 0 3:1 +4
10 0011 0 3:1 +8
11 0011 0 3:1 +8
NOTE

Core VCO frequency = core frequency x VCO divider

VCO divider (RCWL[COREPLL[0:1]]) must be set properly so that the
core VCO frequency isin the range of 500-800 MHz.
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22.6 QUICC Engine PLL Configuration

The QUICC Engine PLL iscontrolled by the RCWL[CEPMF] and RCWL[CEPDF] parameters. Table 61
shows the multiplication factor encodings for the QUICC Engine PLL.

Table 61. QUICC Engine PLL Multiplication Factors

QUICC Engine PLL Multiplication
RCWL[CEPMF] RCWL[CEPDF] Factor = RCWL[CEPMF]/
(1 + RCWL[CEPDF)

00000-00001 0 Reserved

00010 0 x 2

00011 0 x 3

00100 0 x 4

00101 0 x 5

00110 0 x 6

00111 0 x7

01000 0 x 8
01001-11111 0 Reserved

The RCWL[CEVCOD] denotes the QUICC Engine PLL VCO internal frequency as shown in Table 62.
Table 62. QUICC Engine PLL VCO Divider

RCWL[CEVCOD] VCO Divider
00 4
01 8
10 2
11 Reserved
NOTE

The VCO divider (RCWL[CEVCOD]) must be set properly so that the
QUICC Engine VCO freguency isin the range of 300-600 MHz. The
QUICC Engine frequency isnot restricted by the CSB and core frequencies.
The CSB, core, and QUICC Engine frequencies should be selected
according to the performance requirements.

The QUICC Engine VCO frequency is derived from the following
equations:

ce_clk = (primary clock input x CEPMF) =+ (1 + CEPDF)
QUICC Engine VCO Frequency = ce_clk x VCO divider x (1 + CEPDF)
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interface. From this case temperature, the junction temperature is determined from the junction-to-case
thermal resistance.

Ty=Tc+ (Racx Pp)
where:
T = case temperature of the package (°C)
Rgyc = junction-to-case thermal resistance (°C/W)
Pp = power dissipation (W)

24 System Design Information

This section provides electrical and thermal design recommendations for successful application of the
MPC8323E.

24.1 System Clocking

The MPC8323E includes three PLLs.

* Thesystem PLL (AVpp2) generates the system clock from the externally supplied CLKIN input.
The frequency ratio between the system and CLKIN is selected using the system PLL ratio
configuration bits as described in Section 22.4, “ System PLL Configuration.”

» Thee300corePLL (AVpp3) generatesthe core clock asaslaveto the system clock. The frequency
ratio between the e300 core clock and the system clock is selected using the €300 PLL ratio
configuration bits as described in Section 22.5, “ Core PLL Configuration.”

* TheQUICCEngine PLL (AVppl) which usesthe same reference asthe system PLL. The QUICC
Engine block generates or uses external sources for all required serial interface clocks.

24.2 PLL Power Supply Filtering

Each of the PL Lslisted aboveis provided with power through independent power supply pins. Thevoltage
level at each AV ppn pin should aways be equivalent to Vpp, and preferably these voltages are derived
directly from Vpp through alow frequency filter scheme such as the following.

There are a number of waysto reliably provide power to the PLLS, but the recommended solution isto
provide five independent filter circuits asillustrated in Figure 44, one to each of the five AV pp pins. By
providing independent filtersto each PLL the opportunity to cause noise injection from one PLL to the
other is reduced.

Thiscircuit isintended to filter noise in the PLL s resonant frequency range from a 500 kHz to 10 MHz
range. It should be built with surface mount capacitors with minimum effective series inductance (ESL).
Consistent with the recommendations of Dr. Howard Johnson in High Speed Digital Design: A Handbook
of Black Magic (Prentice Hall, 1993), multiple small capacitors of equal value are recommended over a
single large value capacitor.
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output impedanceisthe average of two components, the resistances of the pull-up and pull-down devices.
When dataisheld high, SW1isclosed (SW2isopen) and Rpistrimmed until the voltage at the pad equals
OV pp/2. Rpthen becomestheresistance of the pull-up devices. Rpand Ry are designed to be close to each
other in value. Then, Zg= (Rp+ Ry)/2.

sSw2
Pad
Data

SWi1

OGND
Figure 45. Driver Impedance Measurement

The value of this resistance and the strength of the driver’s current source can be found by making two
measurements. First, the output voltageis measured while driving logic 1 without an external differential
termination resistor. The measured voltage sV 1 = Rgoyree X | source- S€CONd, the output voltage is measured
whiledriving logic 1 with an external precision differential termination resistor of value Ry The
measured voltage isV, = (1/(Y/R1 + 1/Ry)) X I gyyree- Solving for the output impedance gives Regyrce =
Rierm X (V1/V,—1). Thedrive current is then l g e = V1/Reource:

Table 65 summarizes the signal impedance targets. The driver impedance are targeted at minimum V pp,
nominal OV pp, 105°C.

Table 65. Impedance Characteristics

Impedance "gz*:"f%'fr; I:_i:)hne,r::z:lgrul\?:r:;;eon:l;ml, PCI DDR DRAM Symbol Unit
RN 42 Target 25 Target 20 Target Zy w
Rp 42 Target 25 Target 20 Target Zy W

Differential NA NA NA ZpiFF w

Note: Nominal supply voltages. See Table 1, T; = 105°C.

24.6 Configuration Pin Multiplexing

The MPC8323E provides the user with power-on configuration options which can be set through the use
of external pull-up or pull-down resistors of 4.7 k€2 on certain output pins (see customer visible
configuration pins). These pins are generally used as output only pinsin normal operation.
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While HRESET is asserted however, these pins are treated as inputs. The value presented on these pins
while HRESET isasserted, islatched when HRESET deasserts, at which timetheinput receiver isdisabled
and the I/O circuit takes on its normal function. Careful board layout with stubless connections to these
pull-up/pull-down resistors coupled with the large val ue of the pull-up/pull-down resistor should minimize
the disruption of signal quality or speed for output pins thus configured.

24.7 Pull-Up Resistor Requirements

The MPC8323E requires high resistance pull-up resistors (10 kQ isrecommended) on open draintypepins
including | ’C pins, Ethernet Management MDIO pin, and IPIC interrupt pins.

For more information on required pull-up resistors and the connections required for the JTAG interface,
see AN3361, “ MPC8321E/MPC8323E PowerQUICC Design Checklist,” Rev. 1.

25 Ordering Information

This section presents ordering information for the devices discussed in this document, and it shows an
example of how the partsare marked. Ordering information for the devicesfully covered by this document
isprovided in Section 25.1, “Part Numbers Fully Addressed by This Document.”

25.1 Part Numbers Fully Addressed by This Document

Table 66 provides the Freescale part numbering nomenclature for the MPC8323E family. Note that the
individual part numbers correspond to a maximum processor core frequency. For available frequencies,
contact your local Freescale sales office. In addition to the maximum processor core frequency, the part
numbering scheme al so includes the maximum effective DDR memory speed and QUICC Engine bus
frequency. Each part number also contains a revision code which refers to the die mask revision number.

Table 66. Part Numbering Nomenclature

MPC nnnn E C VR AF D (04 A
. Quicc -
Product Part Encryption | Temperature 2 e300 Core DDR . Revision
cpe . 1 Package 3 Engine
Code | Identifier | Acceleration Range Frequency Frequency Level
Frequency
MPC 8323 Blank = Not Blank=0to |VR=Pb-free | AD =266 MHz |D =266 MHz |C = 200 MHz |Contact local
included 105°C PBGA AF = 333 MHz Freescale
E =included |C=-40to ZQ=Pb sales office
105°C PBGA
Notes:

1. Contact local Freescale office on availability of parts with C temperature range.
2. See Section 21, “Package and Pin Listings,” for more information on available package types.
3. Processor core frequencies supported by parts addressed by this specification only. Not all parts described in this specification
support all core frequencies. Additionally, parts addressed by Part Number Specifications may support other maximum core
frequencies.
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