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1.3 Security Engine
The security engine is optimized to handle all the algorithms associated with IPSec, 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:

• Data encryption 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 DDR1/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 ×16 devices

• Support for up to 16 simultaneous open pages

• Supports auto refresh

• On-the-fly power management using CKE

• 1.8-/2.5-V SSTL2 compatible I/O

• 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

• PCI 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 a flexible 
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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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 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 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 VDD –0.3 to 1.26 V —

PLL supply voltage AVDDn –0.3 to 1.26 V —

DDR1 and DDR2 DRAM I/O voltage GVDD –0.3 to 2.75
–0.3 to 1.98

V —

PCI, local bus, DUART, system control and power management, I2C, 
SPI, MII, RMII, MII management, and JTAG I/O voltage

OVDD –0.3 to 3.6 V —

Input voltage DDR1/DDR2 DRAM signals MVIN –0.3 to (GVDD + 0.3) V 2

DDR1/DDR2 DRAM reference MVREF –0.3 to (GVDD + 0.3) V 2

Local bus, DUART, CLKIN, system 
control and power management, 
I2C, SPI, and JTAG signals

OVIN –0.3 to (OVDD + 0.3) V 3

PCI OVIN –0.3 to (OVDD + 0.3) V  5

Storage temperature range TSTG –55 to 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: MVIN must not exceed GVDD 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: OVIN must not exceed OVDD 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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NOTE
AVDDn (1.0 V) is estimated to consume 0.05 W (under normal operating 
conditions and ambient temperature). 

4 Clock Input Timing
This section provides the clock input DC and AC electrical characteristics for the MPC8323E.

NOTE
The rise/fall time on QUICC Engine input pins should not exceed 5 ns. This 
should 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.

4.1 DC Electrical Characteristics
Table 7 provides the clock input (CLKIN/PCI_SYNC_IN) DC timing specifications for the MPC8323E.

Local bus I/O
load = 25 pF
1 pair of clocks

66 MHz, 32 bits — — 0.12 W —

PCI I/O load = 30 pF 66 MHz, 32 bits — — 0.057 W —

QUICC Engine block and 
other I/Os

UTOPIA 8-bit 31 PHYs — — 0.041 W Multiply by 
number of 
interfaces used.TDM serial — — 0.001 W

TDM nibble — — 0.004 W

HDLC/TRAN serial — — 0.003 W

HDLC/TRAN nibble — — 0.025 W

DUART — — 0.017 W

MIIs — — 0.009 W

RMII — — 0.009 W

Ethernet management — — 0.002 W

USB — — 0.001 W

SPI — — 0.001 W

Timer output — — 0.002 W

Table 7.  CLKIN DC Electrical Characteristics  

Parameter Condition Symbol Min Max Unit

Input high voltage — VIH 2.7 OVDD + 0.3 V

Input low voltage — VIL –0.3 0.4 V

Table 6. Estimated Typical I/O Power Dissipation (continued)
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Table 14 provides the recommended operating conditions for the DDR1 SDRAM component(s) of the 
MPC8323E when Dn_GVDD(typ) = 2.5 V.

Table 15 provides the DDR1 capacitance Dn_GVDD(typ) = 2.5 V.

Delta input/output capacitance: DQ, DQS CDIO — 0.5 pF 1

Note:
1. This parameter is sampled. Dn_GVDD = 1.8 V ± 0.090 V, f = 1 MHz, TA = 25 °C, VOUT = Dn_GVDD ÷ 2, 

VOUT (peak-to-peak) = 0.2 V.

Table 14. DDR1 SDRAM DC Electrical Characteristics for Dn_GVDD(typ) = 2.5 V

Parameter/Condition Symbol Min Max Unit Notes

I/O supply voltage Dn_GVDD 2.375 2.625 V 1

I/O reference voltage MVREFnREF 0.49 × Dn_GVDD 0.51 × Dn_GVDD V 2

I/O termination voltage VTT MVREFnREF – 0.04 MVREFnREF + 0.04 V 3

Input high voltage VIH MVREFnREF + 0.15 Dn_GVDD + 0.3 V —

Input low voltage VIL –0.3 MVREFnREF – 0.15 V —

Output leakage current IOZ –9.9 –9.9 μA 4

Output high current (VOUT = 1.95 V) IOH –16.2 — mA —

Output low current (VOUT = 0.35 V) IOL 16.2 — mA —

Notes:
1. Dn_GVDD is expected to be within 50 mV of the DRAM Dn_GVDD at all times.
2. MVREFnREF is expected to be equal to 0.5 × Dn_GVDD, and to track Dn_GVDD DC variations as measured at the receiver. 

Peak-to-peak noise on MVREFnREF may not exceed ±2% of the DC value.
3. VTT is 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 MVREFnREF. This rail should track variations in the DC level of MVREFnREF.
4. Output leakage is measured with all outputs disabled, 0 V ≤ VOUT ≤ Dn_GVDD.

Table 15. DDR1 SDRAM Capacitance for Dn_GVDD(typ) = 2.5 V Interface

Parameter/Condition Symbol Min Max Unit Notes

Input/output capacitance: DQ,DQS CIO 6 8 pF 1

Delta input/output capacitance: DQ, DQS CDIO — 0.5 pF 1

Note:
1. This parameter is sampled. Dn_GVDD =  2.5 V ± 0.125 V, f = 1 MHz, TA = 25° C, VOUT = Dn_GVDD ÷ 2,

VOUT (peak-to-peak) = 0.2 V.

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



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

Freescale Semiconductor 15
 

DDR1 and DDR2 SDRAM

6.2 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_GVDD(typ) = 1.8 V).

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

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

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

Parameter Symbol Min Max Unit Notes

AC input low voltage VIL — MVREFnREF – 0.25 V —

AC input high voltage VIH MVREFnREF + 0.25 — V —

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

Parameter Symbol Min Max Unit Notes

AC input low voltage VIL — MVREFnREF – 0.31 V —

AC input high voltage VIH MVREFnREF + 0.31 — V —

Table 18. DDR1 and DDR2 SDRAM Input AC Timing Specifications
At recommended operating conditions with Dn_GVDD 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
200 MHz

–750
–1250

750
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 tDISKEW. This can be 

determined by the following equation: tDISKEW = ±(T/4 – abs(tCISKEW)) where T is the clock period and abs(tCISKEW) is the 
absolute value of tCISKEW.
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MDQ/MDM output setup with respect to MDQS tDDKHDS,
tDDKLDS

ns 5

266 MHz
200 MHz

0.9
1.0

—
—

MDQ/MDM output hold with respect to MDQS tDDKHDX,
tDDKLDX

ps 5

266 MHz
200 MHz

1100
1200

—
—

MDQS preamble start tDDKHMP –0.5 × tMCK – 0.6 –0.5 × 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(first 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, 
tDDKHAS symbolizes DDR timing (DD) for the time tMCK memory clock reference (K) goes from the high (H) state until outputs 
(A) are setup (S) or output valid time. Also, tDDKLDX symbolizes DDR timing (DD) for the time tMCK memory clock reference 
(K) goes low (L) until data outputs (D) are invalid (X) or data output hold time.

2. All MCK/MCK referenced measurements are made from the crossing of the two signals ±0.1 V.
3. 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.

4. Note that tDDKHMH follows the symbol conventions described in note 1. For example, tDDKHMH describes the DDR timing (DD) 
from the rising edge of the MCK(n) clock (KH) until the MDQS signal is valid (MH). tDDKHMH can 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 II Pro Integrated Communications Processor Reference Manual for a 
description and understanding of the timing modifications enabled by use of these bits. 

5. 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.

6. All outputs are referenced to the rising edge of MCK(n) at the pins of the microprocessor. Note that tDDKHMP follows the 
symbol conventions described in note 1.

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

Parameter Symbol1 Min Max Unit Notes
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Figure 7 shows the MII transmit AC timing diagram.

Figure 7. MII Transmit AC Timing Diagram

8.2.1.2 MII Receive AC Timing Specifications

Table 24 provides the MII receive AC timing specifications.
 

TX_CLK data clock fall time tMTXF 1.0 — 4.0 ns

Note:
1. The symbols used for timing specifications follow the pattern of t(first 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. For example, tMTKHDX symbolizes MII transmit 
timing (MT) for the time tMTX 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 tMTX represents the MII(M) transmit (TX) clock. For rise and fall times, the latter convention is 
used with the appropriate letter: R (rise) or F (fall).

Table 24. MII Receive AC Timing Specifications
At recommended operating conditions with OVDD of 3.3 V ± 10%.

Parameter/Condition Symbol1 Min Typical Max Unit

RX_CLK clock period 10 Mbps tMRX — 400 — ns

RX_CLK clock period 100 Mbps tMRX — 40 — ns

RX_CLK duty cycle tMRXH/tMRX 35 — 65 %

RXD[3:0], RX_DV, RX_ER setup time to RX_CLK tMRDVKH 10.0 — — ns

RXD[3:0], RX_DV, RX_ER hold time to RX_CLK tMRDXKH 10.0 — — ns

RX_CLK clock rise time tMRXR 1.0 — 4.0 ns

Table 23. MII Transmit AC Timing Specifications (continued)
At recommended operating conditions with OVDD of 3.3 V ± 10%.

Parameter/Condition Symbol1 Min Typical Max Unit

TX_CLK

TXD[3:0]

tMTKHDX

tMTX

tMTXH

tMTXR

tMTXF

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

Figure 18. AC Test Load for the JTAG Interface

Figure 19 provides the JTAG clock input timing diagram.

Figure 19. JTAG Clock Input Timing Diagram

Figure 20 provides the TRST timing diagram.

Figure 20. TRST Timing Diagram

JTAG external clock to output high impedance:
Boundary-scan data

TDO
tJTKLDZ
tJTKLOZ

2
2

19
9

ns
5, 6

6

Notes:
1. All outputs are measured from the midpoint voltage of the falling/rising edge of tTCLK to the midpoint of the signal in question. 

The output timings are measured at the pins. All output timings assume a purely resistive 50-Ω 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(first 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. For example, tJTDVKH symbolizes JTAG device 
timing (JT) with respect to the time data input signals (D) reaching the valid state (V) relative to the tJTG clock reference (K) 
going to the high (H) state or setup time. Also, tJTDXKH symbolizes JTAG timing (JT) with respect to the time data input signals 
(D) went invalid (X) relative to the tJTG 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).

3. TRST is an asynchronous level sensitive signal. The setup time is for test purposes only.
4. Non-JTAG signal input timing with respect to tTCLK.
5. Non-JTAG signal output timing with respect to tTCLK.
6. Guaranteed by design and characterization.

Table 32. JTAG AC Timing Specifications (Independent of CLKIN)1 (continued)
At recommended operating conditions (see Table 2).

Parameter Symbol2 Min Max Unit Notes

Output Z0 = 50 Ω OVDD/2
RL = 50 Ω

JTAG

tJTKHKL tJTGR

External Clock VMVMVM

tJTG tJTGF

VM = Midpoint Voltage (OVDD/2)

TRST

VM = Midpoint Voltage (OVDD/2)

VM VM

tTRST
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Figure 28 provides the AC test load for the timers.

Figure 28. Timers AC Test Load

14 GPIO
This section describes the DC and AC electrical specifications for the GPIO of the MPC8323E.

14.1 GPIO DC Electrical Characteristics
Table 11 provides the DC electrical characteristics for the MPC8323E GPIO.

14.2 GPIO AC Timing Specifications
Table 41 provides the GPIO input and output AC timing specifications. 

Table 40. GPIO DC Electrical Characteristics

Characteristic Symbol Condition Min Max Unit Notes

Output high voltage VOH IOH = –6.0 mA 2.4 — V 1

Output low voltage VOL  IOL = 6.0 mA — 0.5 V 1

Output low voltage VOL IOL = 3.2 mA — 0.4 V 1

Input high voltage VIH — 2.0 OVDD + 0.3 V 1

Input low voltage VIL — –0.3 0.8 V —

Input current IIN 0 V ≤ VIN ≤ OVDD — ±5 μA —

Note: 
1. This specification applies when operating from 3.3-V supply. 

Table 41. GPIO Input AC Timing Specifications1

Characteristic Symbol2 Min Unit

GPIO inputs—minimum pulse width tPIWID 20 ns

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

measured at the pin.
2. GPIO inputs and outputs are asynchronous to any visible clock. GPIO outputs should be synchronized before use by any 

external synchronous logic. GPIO inputs are required to be valid for at least tPIWID ns to ensure proper operation.

Output Z0 = 50 Ω OVDD/2
RL = 50 Ω
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Figure 29 provides the AC test load for the GPIO.

Figure 29. GPIO AC Test Load

15 IPIC
This section describes the DC and AC electrical specifications for the external interrupt pins of the 
MPC8323E.

15.1 IPIC DC Electrical Characteristics
Table 42 provides the DC electrical characteristics for the external interrupt pins of the MPC8323E.

15.2 IPIC AC Timing Specifications
Table 43 provides the IPIC input and output AC timing specifications. 

Table 42. IPIC DC Electrical Characteristics1,2

Characteristic Symbol Condition Min Max Unit

Input high voltage VIH — 2.0 OVDD + 0.3 V

Input low voltage VIL — –0.3 0.8 V

Input current IIN — — ±5 μA

Output low voltage VOL  IOL = 6.0 mA — 0.5 V

Output low voltage VOL IOL = 3.2 mA — 0.4 V

Notes:
1.  This table applies for pins IRQ[0:7], IRQ_OUT, MCP_OUT, and CE ports Interrupts.
2. IRQ_OUT and MCP_OUT are open drain pins, thus VOH is not relevant for those pins. 

Table 43. IPIC Input AC Timing Specifications1

Characteristic Symbol2 Min Unit

IPIC inputs—minimum pulse width tPIWID 20 ns

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

measured at the pin.
2. IPIC inputs and outputs are asynchronous to any visible clock. IPIC outputs should be synchronized before use by any 

external synchronous logic. IPIC inputs are required to be valid for at least tPIWID ns to ensure proper operation when working 
in edge triggered mode.

Output Z0 = 50 Ω OVDD/2
RL = 50 Ω



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

40 Freescale Semiconductor
 

SPI

16 SPI
This section describes the DC and AC electrical specifications for the SPI of the MPC8323E.

16.1 SPI DC Electrical Characteristics
Table 44 provides the DC electrical characteristics for the MPC8323E SPI.

16.2 SPI AC Timing Specifications
Table 45 and provide the SPI input and output AC timing specifications. 

Figure 30 provides the AC test load for the SPI.

Figure 30. SPI AC Test Load

Table 44. SPI DC Electrical Characteristics

Characteristic Symbol Condition Min Max Unit

Output high voltage VOH IOH = –6.0 mA 2.4 — V

Output low voltage VOL  IOL = 6.0 mA — 0.5 V

Output low voltage VOL IOL = 3.2 mA — 0.4 V

Input high voltage VIH — 2.0 OVDD + 0.3 V

Input low voltage VIL — –0.3 0.8 V

Input current IIN 0 V ≤ VIN ≤ OVDD — ±5 μA

Table 45. SPI AC Timing Specifications1

Characteristic Symbol2 Min Max Unit

SPI outputs—Master mode (internal clock) delay tNIKHOV 0.5 6 ns

SPI outputs—Slave mode (external clock) delay tNEKHOV 2 8 ns

SPI inputs—Master mode (internal clock) input setup time tNIIVKH 6 — ns

SPI inputs—Master mode (internal clock) input hold time tNIIXKH 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

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 t(first 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. For example, tNIKHOV symbolizes the NMSI 
outputs internal timing (NI) for the time tSPI memory clock reference (K) goes from the high state (H) until outputs (O) are 
valid (V). 

Output Z0 = 50 Ω OVDD/2
RL = 50 Ω
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17.2 TDM/SI AC Timing Specifications
Table 47 provides the TDM/SI input and output AC timing specifications. 

Figure 33 provides the AC test load for the TDM/SI.

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.

Figure 34. TDM/SI AC Timing (External Clock) Diagram

Input low voltage VIL — –0.3 0.8 V

Input current IIN 0 V ≤ VIN ≤ OVDD — ±5 μA

Table 47.  TDM/SI AC Timing Specifications1

Characteristic Symbol2 Min Max Unit

TDM/SI outputs—External clock delay tSEKHOV 2 12 ns

TDM/SI outputs—External clock High Impedance tSEKHOX 2 10 ns

TDM/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 t(first 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. For example, tSEKHOX symbolizes the TDM/SI 
outputs external timing (SE) for the time tTDM/SI memory clock reference (K) goes from the high state (H) until outputs (O) 
are invalid (X). 

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

Characteristic Symbol Condition Min Max Unit

Output Z0 = 50 Ω OVDD/2
RL = 50 Ω

TDM/SICLK (Input)

tSEIXKH
tSEIVKH

tSEKHOV

Input Signals:
TDM/SI

(See Note)

Output Signals:
TDM/SI

(See Note)

Note: The clock edge is selectable on TDM/SI.

tSEKHOX
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Figure 39 shows the timing with external clock.

Figure 39.  AC Timing (External Clock) Diagram

Figure 40 shows the timing with internal clock.

Figure 40.  AC Timing (Internal Clock) Diagram

Serial CLK (Input)

tHEIXKH
tHEIVKH

tHEKHOV

Input Signals:
(See Note)

Output Signals:
(See Note)

Note: The clock edge is selectable. 
tHEKHOX

Serial CLK (Output)

tHIIXKH

tHIKHOV

Input Signals:
(See Note)

Output Signals:
(See Note)

tHIIVKH

tHIKHOX
Note: The clock edge is selectable. 
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21 Package and Pin Listings
This section details package parameters, pin assignments, and dimensions. The MPC8323E is available in 
a thermally 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 × 27 mm, 516 
PBGA.

Package outline 27 mm × 27 mm

Interconnects 516 

Pitch 1.00 mm

Module height (typical) 2.25 mm

Solder Balls 62 Sn/36 Pb/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 MPC8323E, 
516-PBGA package.
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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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MEMC_MCKE AD14 O GVDD 3

MEMC_MCK AF14 O GVDD —

MEMC_MCK AE14 O GVDD —

MEMC_MODT AF11 O GVDD —

Local Bus Controller Interface

LAD0 N25 IO OVDD 7

LAD1 P26 IO OVDD 7

LAD2 P25 IO OVDD 7

LAD3 R26 IO OVDD 7

LAD4 R25 IO OVDD 7

LAD5 T26 IO OVDD 7

LAD6 T25 IO OVDD 7

LAD7 U25 IO OVDD 7

LAD8 M24 IO OVDD 7

LAD9 N24 IO OVDD 7

LAD10 P24 IO OVDD 7

LAD11 R24 IO OVDD 7

LAD12 T24 IO OVDD 7

LAD13 U24 IO OVDD 7

LAD14 U26 IO OVDD 7

LAD15 V26 IO OVDD 7

LA16 K25 O OVDD 7

LA17 L25 O OVDD 7

LA18 L26 O OVDD 7

LA19 L24 O OVDD 7

LA20 M26 O OVDD 7

LA21 M25 O OVDD 7

LA22 N26 O OVDD 7

LA23 AC24 O OVDD 7

LA24 AC25 O OVDD 7

LA25 AB23 O OVDD 7

LCS0 AB24 O OVDD 4

Table 55. MPC8323E PBGA Pinout Listing (continued)

Signal Package Pin Number Pin Type
Power 
Supply

Notes
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GPIO_PA26/Enet2_RX_ER/SER2_CD/TDMB_REQ/
LA10 (LBIU)

E26 IO OVDD —

GPIO_PA27/Enet2_TX_ER/TDMB_CLKO/LA11 (LBIU) F25 IO OVDD —

GPIO_PA28/Enet2_RX_DV/SER2_CTS/
TDMB_RSYNC/LA12 (LBIU)

E25 IO OVDD —

GPIO_PA29/Enet2_COL/RXD[4]/SER2_RXD[4]/
TDMB_STROBE/LA13 (LBIU)

J25 IO OVDD —

GPIO_PA30/Enet2_TX_EN/SER2_RTS/
TDMB_TSYNC/LA14 (LBIU)

F26 IO OVDD —

GPIO_PA31/Enet2_CRS/SDET LA15 (LBIU) J26 IO OVDD —

GPIO_PB0/Enet3_TXD[0]/SER3_TXD[0]/
TDMC_TXD[0]

A13 IO OVDD —

GPIO_PB1/Enet3_TXD[1]/SER3_TXD[1]/
TDMC_TXD[1]

B13 IO OVDD —

GPIO_PB2/Enet3_TXD[2]/SER3_TXD[2]/
TDMC_TXD[2]

A14 IO OVDD —

GPIO_PB3/Enet3_TXD[3]/SER3_TXD[3]/
TDMC_TXD[3]

B14 IO OVDD —

GPIO_PB4/Enet3_RXD[0]/SER3_RXD[0]/
TDMC_RXD[0]

B8 IO OVDD —

GPIO_PB5/Enet3_RXD[1]/SER3_RXD[1]/
TDMC_RXD[1]

A8 IO OVDD —

GPIO_PB6/Enet3_RXD[2]/SER3_RXD[2]/
TDMC_RXD[2]

A9 IO OVDD —

GPIO_PB7/Enet3_RXD[3]/SER3_RXD[3]/
TDMC_RXD[3]

B9 IO OVDD —

GPIO_PB8/Enet3_RX_ER/SER3_CD/TDMC_REQ A11 IO OVDD —

GPIO_PB9/Enet3_TX_ER/TDMC_CLKO B11 IO OVDD —

GPIO_PB10/Enet3_RX_DV/SER3_CTS/
TDMC_RSYNC

A10 IO OVDD —

GPIO_PB11/Enet3_COL/RXD[4]/SER3_RXD[4]/
TDMC_STROBE

A15 IO OVDD —

GPIO_PB12/Enet3_TX_EN/SER3_RTS/
TDMC_TSYNC

B12 IO OVDD —

GPIO_PB13/Enet3_CRS/SDET B15 IO OVDD —

GPIO_PB14/CLK12 D9 IO OVDD —

GPIO_PB15 UPC1_TxADDR[4] D14 IO OVDD —

GPIO_PB16 UPC1_RxADDR[4] B16 IO OVDD —

Table 55. MPC8323E PBGA Pinout Listing (continued)

Signal Package Pin Number Pin Type
Power 
Supply

Notes
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22.4 System PLL Configuration 
The system PLL is controlled by the RCWL[SPMF] parameter. Table 58 shows the multiplication factor 
encodings for the system PLL.

NOTE
System PLL VCO frequency = 2 × (CSB frequency) × (System PLL VCO 
divider).

The VCO divider needs to be set properly so that the System PLL VCO 
frequency is in the range of 300–600 MHz.

As described in Section 22, “Clocking,” the LBCM, DDRCM, and SPMF parameters in the reset 
configuration word low and the CFG_CLKIN_DIV configuration input signal select the ratio between the 
primary clock input (CLKIN or PCI_CLK) and the internal coherent system bus clock (csb_clk). Table 59 

DDR1/DDR2 memory bus frequency (MCLK)2 133 MHz

Local bus frequency (LCLKn)3 66 MHz

PCI input frequency (CLKIN or PCI_CLK) 66 MHz

1 The CLKIN frequency, RCWL[SPMF], and RCWL[COREPLL] settings must be chosen such that the resulting csb_clk, MCLK, 
LCLK[0:2], and core_clk frequencies do not exceed their respective maximum or minimum operating frequencies. 

2 The DDR1/DDR2 data rate is 2× the DDR1/DDR2 memory bus frequency.
3 The local bus frequency is 1/2, 1/4, or 1/8 of the lb_clk frequency (depending on LCRR[CLKDIV]) which is in turn 1× or 2× the 

csb_clk frequency (depending on RCWL[LBCM]).

Table 58. System PLL Multiplication Factors

RCWL[SPMF]
System PLL

Multiplication Factor

0000 Reserved

0001 Reserved

0010 × 2

0011 × 3

0100 × 4

0101 × 5

0110 × 6

0111–1111 Reserved

Table 57. Operating Frequencies for PBGA (continued)

Characteristic1 Max Operating Frequency Unit
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22.6 QUICC Engine PLL Configuration
The QUICC Engine PLL is controlled by the RCWL[CEPMF] and RCWL[CEPDF] parameters. Table 61 
shows the multiplication factor encodings for the QUICC Engine PLL.

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

NOTE

The VCO divider (RCWL[CEVCOD]) must be set properly so that the 
QUICC Engine VCO frequency is in the range of 300–600 MHz. The 
QUICC Engine frequency is not 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 × CEPMF) ÷ (1 + CEPDF)

QUICC Engine VCO Frequency = ce_clk × VCO divider × (1 + CEPDF)

Table 61. QUICC Engine PLL Multiplication Factors

RCWL[CEPMF] RCWL[CEPDF]
QUICC Engine PLL Multiplication 

Factor = RCWL[CEPMF]/ 
(1 + RCWL[CEPDF)

00000–00001 0 Reserved

00010 0 × 2

00011 0 × 3

00100 0 × 4

00101 0 × 5

00110 0 × 6

00111 0 × 7

01000 0 × 8

01001–11111 0 Reserved

Table 62. QUICC Engine PLL VCO Divider

RCWL[CEVCOD] VCO Divider

00 4

01 8

10 2

11 Reserved
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