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1.1.2 Serial Interfaces
The MPC8323E serial interfaces are as follows:

• Support for one UL2 interface with 31 multi-PHY addresses (MPC8323E and MPC8323 only)

• Support for up to three 10/100 Mbps Ethernet interfaces using MII or RMII

• Support for up to four T1/E1/J1/E3 or DS-3 serial interfaces (TDM)

• Support for dual UART and SPI interfaces and a single I2C interface

1.2 QUICC Engine Block
The QUICC Engine block is a versatile 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 simultaneously):

— 10/100 Mbps Ethernet/IEEE 802.3® standard

— IP support for IPv4 and IPv6 packets including 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 bus up 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-PHYs (MPC8323E- and MPC8323-specific)

• Two serial peripheral interfaces (SPI). SPI2 is dedicated to Ethernet PHY management.

• Four TDM interfaces

• Thirteen independent baud rate generators and 19 input clock pins for supplying clocks to UCC 
serial channels

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

The UCCs are similar to the PowerQUICC II peripherals: SCC (BISYNC, UART, and HDLC bus) and 
FCC (fast Ethernet, HDLC, transparent, and ATM).
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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 10 provides the PLL lock times.

5.1 Reset Signals DC Electrical Characteristics
Table 11 provides the DC electrical characteristics for the MPC8323E reset signals mentioned in Table 9.

HRESET/SRESET assertion (output) 512 — tPCI_SYNC_IN 1

HRESET negation to SRESET negation (output) 16 — tPCI_SYNC_IN 1

Input setup time for POR configuration signals 
(CFG_RESET_SOURCE[0:2] and CFG_CLKIN_DIV) with respect to 
negation of PORESET when the MPC8323E is in PCI host mode

4 — tCLKIN 2

Input setup time for POR configuration signals 
(CFG_RESET_SOURCE[0:2] and CFG_CLKIN_DIV) with respect to 
negation of PORESET when the MPC8323E is in PCI agent mode

4 — tPCI_SYNC_IN 1

Input hold time for POR config signals with respect to negation of 
HRESET 

0 — ns —

Time for the MPC8323E to turn off POR configuration signals with respect 
to the assertion of HRESET 

— 4 ns 3

Time for the MPC8323E to turn on POR configuration signals with respect 
to the negation of HRESET 

1 — tPCI_SYNC_IN 1, 3

Notes:
1. tPCI_SYNC_IN is the clock period of the input clock applied to PCI_SYNC_IN. When the MPC8323E is In PCI host mode the 

primary clock is applied to the CLKIN input, and PCI_SYNC_IN period depends on the value of CFG_CLKIN_DIV. See the 
MPC8323E PowerQUICC II Pro Integrated Communications Processor Reference Manual for more details.

2. tCLKIN is the clock period of the input clock applied to CLKIN. It is only valid when the MPC8323E is in PCI host mode. See 
the MPC8323E PowerQUICC II Pro Integrated Communications Processor Reference Manual for more details.

3. POR configuration signals consists of CFG_RESET_SOURCE[0:2] and CFG_CLKIN_DIV.

Table 10. PLL Lock Times

Parameter/Condition Min Max Unit Notes

PLL lock times — 100 μs —

Table 11. Reset Signals 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 —

Table 9. RESET Initialization Timing Specifications (continued)

Parameter/Condition Min Max Unit Notes
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6 DDR1 and DDR2 SDRAM
This section describes the DC and AC electrical specifications for the DDR1 and DDR2 SDRAM interface 
of the MPC8323E. Note that DDR1 SDRAM is Dn_GVDD(typ) = 2.5 V and DDR2 SDRAM is 
Dn_GVDD(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_GVDD(typ) = 1.8 V.

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

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

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

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

Parameter/Condition Symbol Min Max Unit Notes

I/O supply voltage Dn_GVDD 1.71 1.89 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 + 0.125 Dn_GVDD + 0.3 V —

Input low voltage VIL –0.3 MVREFnREF – 0.125 V —

Output leakage current IOZ –9.9 9.9 μA 4

Output high current (VOUT = 1.35 V) IOH –13.4 — mA —

Output low current (VOUT = 0.280 V) IOL 13.4 — 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 13. DDR2 SDRAM Capacitance for Dn_GVDD(typ) = 1.8 V

Parameter/Condition Symbol Min Max Unit Notes

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

Table 11. Reset Signals DC Electrical Characteristics (continued)

Characteristic Symbol Condition Min Max Unit Notes
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Figure 11 provides the AC test load.

Figure 11.  AC Test Load

Figure 12 shows the RMII receive AC timing diagram.

Figure 12. RMII Receive AC Timing Diagram

8.3 Ethernet Management Interface Electrical Characteristics
The electrical characteristics specified here apply to MII management interface signals MDIO 
(management data input/output) and MDC (management data clock). The electrical characteristics for 
MII, and RMII are specified in Section 8.1, “Ethernet Controller (10/100 Mbps)—MII/RMII Electrical 
Characteristics.”

REF_CLK clock fall time VIH(max) to VIL(min) tRMXF 1.0 — 4.0 ns

Note:
1. The symbols used for timing specifications follow the pattern of t(first three 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, tRMRDVKH symbolizes RMII 
receive timing (RMR) with respect to the time data input signals (D) reach the valid state (V) relative to the tRMX clock 
reference (K) going to the high (H) state or setup time. Also, tRMRDXKL symbolizes RMII receive timing (RMR) with respect to 
the time data input signals (D) went invalid (X) relative to the tRMX clock reference (K) going to the low (L) state or hold time. 
Note that, in general, the clock reference symbol representation is based on three letters representing the clock of a particular 
functional. For example, the subscript of tRMX 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).

Table 26. RMII Receive AC Timing Specifications (continued)
At recommended operating conditions with OVDD of 3.3 V ± 10%.

Parameter/Condition Symbol1 Min Typical Max Unit

Output Z0 = 50 Ω OVDD/2
RL = 50 Ω

REF_CLK

RXD[1:0]

tRMRDXKH

tRMX

tRMXH

tRMXR

tRMXF

CRS_DV
RX_ER

tRMRDVKH

Valid Data
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8.3.1 MII Management DC Electrical Characteristics

MDC and MDIO are defined to operate at a supply voltage of 3.3 V. The DC electrical characteristics for 
MDIO and MDC are provided in Table 27.

8.3.2 MII Management AC Electrical Specifications

Table 28 provides the MII management AC timing specifications.

Table 27. MII Management DC Electrical Characteristics When Powered at 3.3 V

Parameter Symbol Conditions Min Max Unit

Supply voltage (3.3 V) OVDD — 2.97 3.63 V

Output high voltage VOH IOH = –1.0 mA OVDD = Min 2.10 OVDD + 0.3 V

Output low voltage VOL IOL = 1.0 mA OVDD = Min GND 0.50 V

Input high voltage VIH — 2.00 — V

Input low voltage VIL — — 0.80 V

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

Table 28. MII Management AC Timing Specifications
At recommended operating conditions with OVDD is 3.3 V ± 10%. 

Parameter/Condition Symbol1 Min Typical Max Unit Notes

MDC frequency fMDC — 2.5 — MHz —

MDC period tMDC — 400 — ns —

MDC clock pulse width high tMDCH 32 — — ns —

MDC to MDIO delay tMDKHDX 10 — 70 ns —

MDIO to MDC setup time tMDDVKH 5 — — ns —

MDIO to MDC hold time tMDDXKH 0 — — ns —

MDC rise time tMDCR — — 10 ns —

MDC fall time tMDHF — — 10 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, tMDKHDX symbolizes management 
data timing (MD) for the time tMDC from clock reference (K) high (H) until data outputs (D) are invalid (X) or data hold time. 
Also, tMDDVKH symbolizes management data timing (MD) with respect to the time data input signals (D) reach the valid state 
(V) relative to the tMDC clock reference (K) going to the high (H) state or setup time. For rise and fall times, the latter 
convention is used with the appropriate letter: R (rise) or F (fall).
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Figure 14 provides the AC test load for the local bus.

Figure 14. Local Bus C Test Load

LALE output fall to LAD output transition (LATCH hold time) tLBOTOT2 3 — ns 6

LALE output fall to LAD output transition (LATCH hold time) tLBOTOT3 2.5 — ns 7

Local bus clock (LCLKn) to output valid tLBKHOV — 3 ns 3

Local bus clock (LCLKn) to output high impedance for LAD/LDP tLBKHOZ — 4 ns 8

Local bus clock (LCLKn) duty cycle tLBDC 47 53 % —

Local bus clock (LCLKn) jitter specification tLBRJ — 400 ps —

Delay between the input clock (PCI_SYNC_IN) of local bus 
output clock (LCLKn)

tLBCDL — 1.7 ns —

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. For example, tLBIXKH1 symbolizes local bus 
timing (LB) for the input (I) to go invalid (X) with respect to the time the tLBK clock reference (K) goes high (H), in this case for 
clock one(1). 

2. All timings are in reference to falling edge of LCLK0 (for all outputs and for LGTA and LUPWAIT inputs) or rising edge of 
LCLK0 (for all other inputs).

3. All signals are measured from OVDD/2 of the rising/falling edge of LCLK0 to 0.4 × OVDD of the signal in question for 3.3-V 
signaling levels.

4. Input timings are measured at the pin.
5. tLBOTOT1 should be used when RCWH[LALE] is not set and the load on LALE output pin is at least 10 pF less than the load 

on LAD output pins.
6. tLBOTOT2 should be used when RCWH[LALE] is set and the load on LALE output pin is at least 10 pF less than the load on 

LAD output pins.
7. tLBOTOT3 should be used when RCWH[LALE] is set and the load on LALE output pin equals to the load on LAD output pins. 
8. 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.

Table 30. Local Bus General Timing Parameters (continued)

Parameter Symbol1 Min Max Unit Notes

Output Z0 = 50 Ω OVDD/2
RL = 50 Ω
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Figure 15 through Figure 17 show the local bus signals.

Figure 15. Local Bus Signals, Nonspecial Signals Only 

Figure 16. Local Bus Signals, GPCM/UPM Signals for LCRR[CLKDIV] = 2 

Output Signals:
LBCTL/LBCKE/LOE

tLBKHOV

tLBKHOV

LCLK[n]

Input Signals:
LAD[0:15]

Output Signals:
LAD[0:15]

tLBIXKH
tLBIVKH

tLBKHOZ

tLBOTOT

LALE

Input Signal:
LGTA

tLBIXKH
tLBIVKH

tLBIXKH

LCLK

UPM Mode Input Signal:
LUPWAIT

tLBIXKH
tLBIVKH

tLBIVKH

tLBIXKH

tLBKHOZ

T1

T3

Input Signals:
LAD[0:15]/LDP[0:3]

UPM Mode Output Signals:
LCS[0:3]/LBS[0:1]/LGPL[0:5]

GPCM Mode Output Signals:
LCS[0:3]/LWE

tLBKHOV

tLBKHOV

tLBKHOZ
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11 I2C
This section describes the DC and AC electrical characteristics for the I2C interface of the MPC8323E.

11.1 I2C DC Electrical Characteristics
Table 33 provides the DC electrical characteristics for the I2C interface of the MPC8323E.

11.2 I2C AC Electrical Specifications
Table 34 provides the AC timing parameters for the I2C interface of the MPC8323E. 

Table 33. I2C DC Electrical Characteristics
At recommended operating conditions with OVDD of 3.3 V ± 10%.

Parameter Symbol Min Max Unit Notes

Input high voltage level VIH 0.7 × OVDD OVDD + 0.3 V —

Input low voltage level VIL –0.3 0.3 × OVDD V —

Low level output voltage VOL 0 0.4 V 1

Output fall time from VIH(min) to VIL(max) with a bus 
capacitance from 10 to 400 pF

tI2KLKV 20 + 0.1 × CB 250 ns 2

Pulse width of spikes which must be suppressed by the 
input filter

tI2KHKL 0 50 ns 3

Capacitance for each I/O pin CI — 10 pF —

Input current (0 V ≤ VIN ≤ OVDD) IIN — ±5 μA 4

Notes:
1. Output voltage (open drain or open collector) condition = 3 mA sink current.
2. CB = capacitance of one bus line in pF.
3. Refer to the MPC8323E PowerQUICC II Pro Integrated Communications Processor Reference Manual for information on the 

digital filter used.
4. I/O pins obstructs the SDA and SCL lines if OVDD is switched off.

Table 34. I2C AC Electrical Specifications
All values refer to VIH (min) and VIL (max) levels (see Table 33).

Parameter Symbol1 Min Max Unit

SCL clock frequency fI2C 0 400 kHz

Low period of the SCL clock tI2CL 1.3 — μs

High period of the SCL clock tI2CH 0.6 — μs

Setup time for a repeated START condition tI2SVKH 0.6 — μs

Hold time (repeated) START condition (after this period, the first clock 
pulse is generated)

tI2SXKL 0.6 — μs

Data setup time tI2DVKH 100 — ns

Data hold time: CBUS compatible masters
I2C bus devices

tI2DXKL —
02

—
0.93

μs
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Figure 23 provides the AC test load for the I2C.

Figure 23. I2C AC Test Load

Figure 24 shows the AC timing diagram for the I2C bus.

Figure 24. I2C Bus AC Timing Diagram

Rise time of both SDA and SCL signals tI2CR 20 + 0.1 Cb
4 300 ns

Fall time of both SDA and SCL signals tI2CF 20 + 0.1 Cb
4 300 ns

Setup time for STOP condition tI2PVKH 0.6 — μs

Bus free time between a STOP and START condition tI2KHDX 1.3 — μs

Noise margin at the LOW level for each connected device (including 
hysteresis)

VNL 0.1 × OVDD — V

Noise margin at the HIGH level for each connected device (including 
hysteresis)

VNH 0.2 × OVDD — V

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. For example, tI2DVKH symbolizes I2C timing (I2) 
with respect to the time data input signals (D) reach the valid state (V) relative to the tI2C clock reference (K) going to the high 
(H) state or setup time. Also, tI2SXKL symbolizes I2C timing (I2) for the time that the data with respect to the start condition 
(S) went invalid (X) relative to the tI2C clock reference (K) going to the low (L) state or hold time. Also, tI2PVKH symbolizes I2C 
timing (I2) for the time that the data with respect to the stop condition (P) reaching the valid state (V) relative to the tI2C clock 
reference (K) going to the high (H) state or setup time. For rise and fall times, the latter convention is used with the appropriate 
letter: R (rise) or F (fall).

2. MPC8323E provides a hold time of at least 300 ns for the SDA signal (referred to the VIH(min) of the SCL signal) to bridge 
the undefined region of the falling edge of SCL.

3. The maximum tI2DVKH has only to be met if the device does not stretch the LOW period (tI2CL) of the SCL signal.
4. CB = capacitance of one bus line in pF.

Table 34. I2C AC Electrical Specifications (continued)
All values refer to VIH (min) and VIL (max) levels (see Table 33).

Parameter Symbol1 Min Max Unit

Output Z0 = 50 Ω OVDD/2
RL = 50 Ω

SrS

SDA

SCL

tI2CF

tI2SXKL

tI2CL

tI2CH
tI2DXKL

tI2DVKH

tI2SXKL

tI2SVKH

tI2KHKL

tI2PVKH

tI2CR

tI2CF

P S
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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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19 HDLC, BISYNC, Transparent, and Synchronous 
UART

This section describes the DC and AC electrical specifications for the high level data link control (HDLC), 
BISYNC, transparent, 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 HDLC, BISYNC, transparent, and 
synchronous UART protocols.

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

Characteristic Symbol Condition Min Max Unit

Output high voltage VOH IOH = –2.0 mA 2.4 — V

Output low voltage VOL  IOL = 3.2 mA — 0.5 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 51.  HDLC, BISYNC, and Transparent UART AC Timing Specifications1

Characteristic Symbol2 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 tHIIVKH 6 — ns

Inputs—External clock input setup time tHEIVKH 4 — ns

Inputs—Internal clock input hold time tHIIXKH 0 — ns
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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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PCI_AD20 AB2 IO OVDD —

PCI_AD21 Y4 IO OVDD —

PCI_AD22 AC1 IO OVDD —

PCI_AD23 AA3 IO OVDD —

PCI_AD24 AA4 IO OVDD —

PCI_AD25 AD1 IO OVDD —

PCI_AD26 AD2 IO OVDD —

PCI_AD27 AB3 IO OVDD —

PCI_AD28 AB4 IO OVDD —

PCI_AD29 AE1 IO OVDD —

PCI_AD30 AC3 IO OVDD —

PCI_AD31 AC4 IO OVDD —

PCI_C_BE0 M4 IO OVDD —

PCI_C_BE1 T4 IO OVDD —

PCI_C_BE2 Y3 IO OVDD —

PCI_C_BE3 AC2 IO OVDD —

PCI_PAR U3 IO OVDD —

PCI_FRAME W1 IO OVDD 5

PCI_TRDY W4 IO OVDD 5

PCI_IRDY W2 IO OVDD 5

PCI_STOP V4 IO OVDD 5

PCI_DEVSEL W3 IO OVDD 5

PCI_IDSEL P2 I OVDD —

PCI_SERR U4 IO OVDD 5

PCI_PERR V3 IO OVDD 5

PCI_REQ0 AD4 IO OVDD —

PCI_REQ1/CPCI_HS_ES AE3 I OVDD —

PCI_REQ2 AF3 I OVDD —

PCI_GNT0 AD3 IO OVDD —

PCI_GNT1/CPCI_HS_LED AE4 O OVDD —

PCI_GNT2/CPCI_HS_ENUM AF4 O OVDD —

M66EN L4 I OVDD —

Table 55. MPC8323E PBGA Pinout Listing (continued)

Signal Package Pin Number Pin Type
Power 
Supply

Notes
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22 Clocking
Figure 43 shows the internal distribution of clocks within the MPC8323E.

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 device is configured in PCI host or PCI 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 as the board temperature provides a more precise description of the 
local ambient conditions that determine the temperature of the device.

At a known board temperature, the junction temperature is estimated using the following equation:

TJ = TB + (RθJB × PD)

where:

TJ = junction temperature (°C)

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

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

PD = 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 (ΨJT) 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:

TJ = TT + (ΨJT × PD)

where:

TJ = junction temperature (°C)

TT = thermocouple temperature on top of package (°C)

ΨJT = thermal characterization parameter (°C/W)

PD = power dissipation in package (W)

The thermal characterization parameter is measured per JESD51-2 specification using a 40 gauge type T 
thermocouple 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 
thermocouple 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, a heat sink is required to provide the necessary thermal management of 
the device. When a heat sink is used, the thermal resistance is expressed as the sum of a junction-to-case 
thermal resistance and a case to ambient thermal resistance:

RθJA = RθJC + RθCA
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interface. From this case temperature, the junction temperature is determined from the junction-to-case 
thermal resistance. 

TJ = TC + (RθJC × PD)

where:

TC = case temperature of the package (°C)

RθJC = junction-to-case thermal resistance (°C/W)

PD = 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.

• The system PLL (AVDD2) 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.”

• The e300 core PLL (AVDD3) generates the core clock as a slave to the system clock. The frequency 
ratio between the e300 core clock and the system clock is selected using the e300 PLL ratio 
configuration bits as described in Section 22.5, “Core PLL Configuration.”

• The QUICC Engine PLL (AVDD1) which uses the same reference as the 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 PLLs listed above is provided with power through independent power supply pins. The voltage 
level at each AVDDn pin should always be equivalent to VDD, and preferably these voltages are derived 
directly from VDD through a low frequency filter scheme such as the following.

There are a number of ways to reliably provide power to the PLLs, but the recommended solution is to 
provide five independent filter circuits as illustrated in Figure 44, one to each of the five AVDD pins. By 
providing independent filters to each PLL the opportunity to cause noise injection from one PLL to the 
other is reduced.

This circuit is intended to filter noise in the PLLs 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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