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RESET Initialization

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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DDR1 and DDR2 SDRAM

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
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DDR1 and DDR2 SDRAM

Figure 4 shows the input timing diagram for the DDR controller.

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_GVDD 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
200 MHz

2.5
3.5

—
—

ADDR/CMD output hold with respect to MCK tDDKHAX ns 3

266 MHz
200 MHz

2.5
3.5

—
—

MCS output setup with respect to MCK tDDKHCS ns 3

266 MHz
200 MHz

2.5
3.5

—
—

MCS output hold with respect to MCK tDDKHCX ns 3

266 MHz
200 MHz

2.5
3.5

—
—

MCK to MDQS Skew tDDKHMH –0.6 0.6 ns 4

MCK[n]

MCK[n]
tMCK

MDQ[x]

MDQS[n]

tDISKEW

D1D0

tDISKEW
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Ethernet and MII Management

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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Ethernet and MII Management

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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Local Bus

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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JTAG

10.2 JTAG AC Electrical Characteristics
This section describes the AC electrical specifications for the IEEE Std. 1149.1 (JTAG) interface of the 
MPC8323E. Table 32 provides the JTAG AC timing specifications as defined in Figure 19 through 
Figure 22.

Input low voltage VIL — –0.3 0.8 V

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

Table 32. JTAG AC Timing Specifications (Independent of CLKIN)1

At recommended operating conditions (see Table 2).

Parameter Symbol2 Min Max Unit Notes

JTAG external clock frequency of operation fJTG 0 33.3 MHz —

JTAG external clock cycle time t JTG 30 — ns —

JTAG external clock pulse width measured at 1.4 V tJTKHKL 11 — ns —

JTAG external clock rise and fall times tJTGR, tJTGF 0 2 ns —

TRST assert time tTRST 25 — ns 3

Input setup times:
Boundary-scan data

TMS, TDI
tJTDVKH
tJTIVKH

4
4

—
—

ns
4

Input hold times:
Boundary-scan data

TMS, TDI
tJTDXKH
tJTIXKH

10
10

—
—

ns
4

Valid times:
Boundary-scan data

TDO
tJTKLDV
tJTKLOV

2
2

15
15

ns
5

Output hold times:
Boundary-scan data

TDO
tJTKLDX
tJTKLOX

2
2

—
—

ns
5

Table 31. JTAG Interface DC Electrical Characteristics (continued)

Characteristic Symbol Condition Min Max Unit
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UTOPIA

18 UTOPIA
This section describes the UTOPIA DC and AC electrical specifications of the MPC8323E. 

NOTE

The MPC8321E and MPC8321 do not support UTOPIA.

18.1 UTOPIA DC Electrical Characteristics
Table 48 provides the DC electrical characteristics for the MPC8323E UTOPIA.

18.2 UTOPIA AC Timing Specifications
Table 49 provides the UTOPIA input and output AC timing specifications. 

Table 48. UTOPIA DC Electrical Characteristics

Characteristic Symbol Condition Min Max Unit

Output high voltage VOH IOH = –8.0 mA 2.4 — V

Output low voltage VOL  IOL = 8.0 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 49.  UTOPIA AC Timing Specifications1

Characteristic Symbol2 Min Max Unit

UTOPIA outputs—Internal clock delay tUIKHOV 0 5.5 ns

UTOPIA outputs—External clock delay tUEKHOV 1 8 ns

UTOPIA outputs—Internal clock high impedance tUIKHOX 0 5.5 ns

UTOPIA outputs—External clock high impedance tUEKHOX 1 8 ns

UTOPIA inputs—Internal clock input setup time tUIIVKH 8 — ns

UTOPIA inputs—External clock input setup time tUEIVKH 4 — ns

UTOPIA inputs—Internal clock input hold time tUIIXKH 0 — ns

UTOPIA inputs—External clock input hold time tUEIXKH 1 — 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, tUIKHOX symbolizes the UTOPIA 
outputs internal timing (UI) for the time tUTOPIA memory clock reference (K) goes from the high state (H) until outputs (O) are 
invalid (X). 
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HDLC, BISYNC, Transparent, and Synchronous UART

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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USB

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.

20.2 USB AC Electrical Specifications
Table 54 describes the general timing parameters of the USB interface of the MPC8323E.

Figure 41 provide the AC test load for the USB.

Figure 41. USB AC Test Load

Table 53. USB DC Electrical Characteristics1

Parameter Symbol Min Max Unit

High-level input voltage VIH 2 OVDD + 0.3 V

Low-level input voltage VIL –0.3 0.8 V

High-level output voltage, IOH = –100 μA VOH OVDD – 0.2 — V

Low-level output voltage, IOL = 100 μA VOL — 0.2 V

Input current IIN — ±5 μA

Note:
1. Note that the symbol VIN, in this case, represents the OVIN symbol referenced in Table 1 and Table 2.

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 tUSTSPN — 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 t(first two letters of functional block)(state)(signal) for receive signals 

and t(first two letters of functional block)(state)(signal) for transmit signals. For example, tUSRSPND symbolizes USB timing (US) for the 
USB receive signals skew (RS) among RXP, RXN, and RXD (PND). Also, tUSTSPN symbolizes USB timing (US) for the USB 
transmit signals skew (TS) between TXP and TXN (PN). 

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

Output Z0 = 50 Ω OVDD/2
RL = 50 Ω
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Package and Pin Listings

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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Package and Pin Listings

GPIO_PB17/BRGO1/CE_EXT_REQ1 D10 IO OVDD —

GPIO_PB18/Enet4_TXD[0]/SER4_TXD[0]/
TDMD_TXD[0]

C10 IO OVDD —

GPIO_PB19/Enet4_TXD[1]/SER4_TXD[1]/
TDMD_TXD[1]

C9 IO OVDD —

GPIO_PB20/Enet4_TXD[2]/SER4_TXD[2]/
TDMD_TXD[2]

D8 IO OVDD —

GPIO_PB21/Enet4_TXD[3]/SER4_TXD[3]/
TDMD_TXD[3]

C8 IO OVDD —

GPIO_PB22/Enet4_RXD[0]/SER4_RXD[0]/
TDMD_RXD[0]

C15 IO OVDD —

GPIO_PB23/Enet4_RXD[1]/SER4_RXD[1]/
TDMD_RXD[1]

C14 IO OVDD —

GPIO_PB24/Enet4_RXD[2]/SER4_RXD[2]/
TDMD_RXD[2]

D13 IO OVDD —

GPIO_PB25/Enet4_RXD[3]/SER4_RXD[3]/
TDMD_RXD[3]

C13 IO OVDD —

GPIO_PB26/Enet4_RX_ER/SER4_CD/TDMD_REQ C12 IO OVDD —

GPIO_PB27/Enet4_TX_ER/TDMD_CLKO D11 IO OVDD —

GPIO_PB28/Enet4_RX_DV/SER4_CTS/
TDMD_RSYNC

D12 IO OVDD —

GPIO_PB29/Enet4_COL/RXD[4]/SER4_RXD[4]/
TDMD_STROBE

D7 IO OVDD —

GPIO_PB30/Enet4_TX_EN/SER4_RTS/
TDMD_TSYNC

C11 IO OVDD —

GPIO_PB31/Enet4_CRS/SDET C7 IO OVDD —

GPIO_PC0/UPC1_TxDATA[0]/SER5_TXD[0] A18 IO OVDD —

GPIO_PC1/UPC1_TxDATA[1]/SER5_TXD[1] A19 IO OVDD —

GPIO_PC2/UPC1_TxDATA[2]/SER5_TXD[2] B18 IO OVDD —

GPIO_PC3/UPC1_TxDATA[3]/SER5_TXD[3] B19 IO OVDD —

GPIO_PC4/UPC1_TxDATA[4] A24 IO OVDD —

GPIO_PC5/UPC1_TxDATA[5] B24 IO OVDD —

GPIO_PC6/UPC1_TxDATA[6] A23 IO OVDD —

GPIO_PC7/UPC1_TxDATA[7] B26 IO OVDD —

GPIO_PC8/UPC1_RxDATA[0]/SER5_RXD[0] A21 IO OVDD —

GPIO_PC9/UPC1_RxDATA[1]/SER5_RXD[1] B20 IO OVDD —

Table 55. MPC8323E PBGA Pinout Listing (continued)

Signal Package Pin Number Pin Type
Power 
Supply

Notes
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Package and Pin Listings

GPIO_PD10/GTM1_TIN2/GTM2_TIN1/CLK17 J24 IO OVDD —

GPIO_PD11/GTM1_TGATE2/GTM2_TGATE1 B25 IO OVDD —

GPIO_PD12/GTM1_TOUT2/GTM2_TOUT1 C4 IO OVDD —

GPIO_PD13/GTM1_TIN3/GTM2_TIN4/BRGO8 D4 IO OVDD —

GPIO_PD14/GTM1_TGATE3/GTM2_TGATE4 D5 IO OVDD —

GPIO_PD15/GTM1_TOUT3 A5 IO OVDD —

GPIO_PD16/GTM1_TIN4/GTM2_TIN3 B5 IO OVDD —

GPIO_PD17/GTM1_TGATE4/GTM2_TGATE3 C5 IO OVDD —

GPIO_PD18/GTM1_TOUT4/GTM2_TOUT3 A6 IO OVDD —

GPIO_PD19/CE_RISC1_INT/CE_EXT_REQ4 B6 IO OVDD —

GPIO_PD20/CLK18/BRGO6 D21 IO OVDD —

GPIO_PD21/CLK16/BRGO5/UPC1_CLKO C19 IO OVDD —

GPIO_PD22/CLK4/BRGO9/UCC2_CLKO A7 IO OVDD —

GPIO_PD23/CLK3/BRGO10/UCC3_CLKO B7 IO OVDD —

GPIO_PD24/CLK10/BRGO2/UCC4_CLKO A12 IO OVDD —

GPIO_PD25/CLK13/BRGO16/UCC5_CLKO B10 IO OVDD —

GPIO_PD26/CLK2/BRGO4/UCC1_CLKO E4 IO OVDD —

GPIO_PD27/CLK1/BRGO3 F4 IO OVDD —

GPIO_PD28/CLK19/BRGO11 D15 IO OVDD —

GPIO_PD29/CLK15/BRGO8 C6 IO OVDD —

GPIO_PD30/CLK14 D6 IO OVDD —

GPIO_PD31/CLK7/BRGO15 E24 IO OVDD —

Power and Ground Supplies

GVDD AA8, AA10, AA11, AA13, 
AA14, AA16, AA17, AA19, 
AA21, AB9, AB10, AB11, 

AB12, AB14, AB18, AB20, 
AB21, AC6, AC8, AC14, AC18

GVDD — —

OVDD E5, E6, E8, E9, E10, E12, E14, 
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

OVDD — —

Table 55. MPC8323E PBGA Pinout Listing (continued)

Signal Package Pin Number Pin Type
Power 
Supply

Notes
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VDD K10, K11, K12, K13, K14, K15, 
K16, K17, L10, L17, M10, M17, 
N10, N17, P10, P17, R10, R17, 
T10, T17, U10, U11, U12, U13, 

U14, U15, U16, U17

VDD — —

VSS B23, E7, E11, E13, E17, E21, 
F11, F13, F17, F21, F23, G5, 
H22, K5, K6, L11, L12, L13, 

L14, L15, L16, L21, M11, M12, 
M13, M14, M15, M16, N6, N11, 
N12, N13, N14, N15, N16, P5, 
P11, P12, P13, P14, P15, P16, 
P21, R11, R12, R13, R14, R15, 
R16, R22, T6, T11, T12, T13, 
T14, T15, T16, U5, U21, V23, 

W5, W6, W21, W23, W24, Y22, 
AA5, AA6, AA22, AA25, AB7, 

AB13, AB19, AB22, AC10, 
AC12, AC16, AC20

VSS — —

No Connect

NC C22 — — —

Notes: 
1. This pin is an open drain signal. A weak pull-up resistor (1 kΩ) should be placed on this pin to OVDD. 
2. This pin is an open drain signal. A weak pull-up resistor (2–10 kΩ) should be placed on this pin to OVDD. 
3. This output is actively driven during reset rather than being three-stated during reset.  
4. These JTAG and local bus pins have weak internal pull-up P-FETs that are always enabled. 
5. This pin should have a weak pull up if the chip is in PCI host mode. Follow the PCI specification’s recommendation. 
6. This pin must always be tied to GND. 7.This pin has weak internal pull-down N-FET that is always enabled.8.Though this pin 

has weak internal pull-up yet it is recommended to apply an external pull-up.

Table 55. MPC8323E PBGA Pinout Listing (continued)

Signal Package Pin Number Pin Type
Power 
Supply

Notes
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shows the expected frequency values for the CSB frequency for select csb_clk to CLKIN/PCI_SYNC_IN 
ratios.

Table 59. CSB Frequency Options

CFG_CLKIN_DIV_B 
at Reset1

1 CFG_CLKIN_DIV_B is only used for host mode; CLKIN must be tied low and 
CFG_CLKIN_DIV_B must be pulled up (high) in agent mode.

SPMF
csb_clk :

Input Clock 
Ratio 2

2 CLKIN is the input clock in host mode; PCI_CLK is the input clock in agent mode.

Input Clock Frequency (MHz)2

25 33.33 66.67

csb_clk Frequency (MHz)

High 0010 2 : 1 133

High 0011 3 : 1 100

High 0100 4 : 1 100 133

High 0101 5 : 1 125

High 0110 6 : 1

High 0111 7 : 1

High 1000 8 : 1

High 1001 9 : 1

High 1010 10 : 1

High 1011 11 : 1

High 1100 12 : 1

High 1101 13 : 1

High 1110 14 : 1

High 1111 15 : 1

High 0000 16 : 1

Low 0010 2 : 1 133

Low 0011 3 : 1 100

Low 0100 4 : 1 133

Low 0101 5 : 1

Low 0110 6 : 1

Low 0111 7 : 1

Low 1000 8 : 1

Low 1001 9 : 1

Low 1010 10 : 1

Low 1011 11 : 1

Low 1100 12 : 1

Low 1101 13 : 1

Low 1110 14 : 1

Low 1111 15 : 1

Low 0000 16 : 1
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22.7 Suggested PLL Configurations
To simplify the PLL configurations, the MPC8323E might be separated into two clock domains. The first 
domain contain the CSB PLL and the core PLL. The core PLL is connected serially to the CSB PLL, and 
has the csb_clk as its input clock. The second clock domain has the QUICC Engine PLL. The clock 
domains are independent, and each of their PLLs are configured separately. Both of the domains has one 
common input clock. Table 63 shows suggested PLL configurations for 33, 25, and 66 MHz input clocks. 

23 Thermal
This section describes the thermal specifications of the MPC8323E. 

23.1 Thermal Characteristics
Table 64 provides the package thermal characteristics for the 516 27 × 27 mm PBGA of the MPC8323E.

Table 63. Suggested PLL Configurations

Conf No. SPMF
Core
PLL

CEMF CEDF
Input Clock 
Frequency 

(MHz)

CSB 
Frequency 

(MHz)

Core 
Frequency 

(MHz)

QUICC 

Engine 
Frequency 

(MHz)

1 0100 0000100 0110 0 33.33 133.33 266.66 200

2 0100 0000101 1000 0 25 100 250 200

3 0010 0000100 0011 0 66.67 133.33 266.66 200

4 0100 0000101 0110 0 33.33 133.33 333.33 200

5 0101 0000101 1000 0 25 125 312.5 200

6 0010 0000101 0011 0 66.67 133.33 333.33 200

Table 64. Package Thermal Characteristics for PBGA

Characteristic Board type Symbol Value Unit Notes

Junction-to-ambient natural convection Single-layer board (1s) RθJA  28 °C/W 1, 2

Junction-to-ambient natural convection Four-layer board (2s2p) RθJA  21 °C/W 1, 2, 3

Junction-to-ambient (@200 ft/min) Single-layer board (1s) RθJMA  23 °C/W 1, 3

Junction-to-ambient (@200 ft/min) Four-layer board (2s2p) RθJMA  18 °C/W 1, 3

Junction-to-board — RθJB  13 °C/W 4

Junction-to-case — RθJC  9 °C/W 5
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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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output impedance is the average of two components, the resistances of the pull-up and pull-down devices. 
When data is held high, SW1 is closed (SW2 is open) and RP is trimmed until the voltage at the pad equals 
OVDD/2. RP then becomes the resistance of the pull-up devices. RP and RN are designed to be close to each 
other in value. Then, Z0 = (RP + RN)/2.

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 voltage is measured while driving logic 1 without an external differential 
termination resistor. The measured voltage is V1 = Rsource × Isource. Second, the output voltage is measured 
while driving logic 1 with an external precision differential termination resistor of value Rterm. The 
measured voltage is V2 = (1/(1/R1 + 1/R2)) × Isource. Solving for the output impedance gives Rsource = 
Rterm × (V1/V2 – 1). The drive current is then Isource = V1/Rsource.

Table 65 summarizes the signal impedance targets. The driver impedance are targeted at minimum VDD, 
nominal OVDD, 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 kΩ on certain output pins (see customer visible 
configuration pins). These pins are generally used as output only pins in normal operation. 

Table 65. Impedance Characteristics

Impedance
Local Bus, Ethernet, DUART, Control, 

Configuration, Power Management
PCI DDR DRAM Symbol Unit

RN 42 Target 25 Target 20 Target Z0 W

RP 42 Target 25 Target 20 Target Z0 W

Differential NA NA NA ZDIFF W

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

OVDD

OGND

RP

RN

Pad
Data

SW1

SW2
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While HRESET is asserted however, these pins are treated as inputs. The value presented on these pins 
while HRESET is asserted, is latched when HRESET deasserts, at which time the input receiver is disabled 
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 value 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 kΩ is recommended) on open drain type pins 
including I2C 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 parts are marked. Ordering information for the devices fully covered by this document 
is provided 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 also 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 C A

Product
Code

Part
Identifier

Encryption 
Acceleration

Temperature 
Range1 Package2 e300 Core 

Frequency3
DDR 

Frequency

QUICC 
Engine 

Frequency

Revision
 Level

MPC 8323 Blank = Not 
included
E = included

Blank = 0 to 
105°C
C = –40 to 
105°C

VR = Pb-free 
PBGA

ZQ = Pb 
PBGA

AD = 266 MHz
AF = 333 MHz

D = 266 MHz C = 200 MHz Contact local 
Freescale 
sales office

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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Document Revision History

2 4/2008  • Removed Figures 2 and 3 overshoot and undershoot voltage specs from Section 2.1.2, “Power Supply 
Voltage Specification,” and footnotes 4 and 5 from Table 1. 

 • Corrected QUIESCE signal to be an output signal in Table 55.
 • Added column for GVDD (1.8 V) - DDR2 - to Table 6 with 0.212-W typical power dissipation. 
 • Added Figure 4 DDR input timing diagram. 
 • Removed CE_TRB* and CE_PIO* signals from Table 55. 
 • Added three local bus AC specifications to Table 30 (duty cycle, jitter, delay between input clock and 

local bus clock).  
 • Added row in Table 2 stating junction temperature range of 0 to 105•C.  C.  
 • Modified Section 2.2, “Power Sequencing,” to include PORESET requirement.

1 6/2007 Correction to descriptive text in Section 2.2.

0 6/2007 Initial release.
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