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DDR1 and DDR2 SDRAM

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

Delta input/output capacitance: DQ, DQS

Cpio

0.5

pF

Note:

1. This parameter is sampled. Dn_GVpp =1.8 V £ 0.090 V, f = 1 MHz, T = 25 °C, Voy1=Dn_GVpp + 2,

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

Table 14 provides the recommended operating conditions for the DDR1 SDRAM component(s) of the
MPC8323E when Dn_GVpp(typ) = 2.5 V.

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

Parameter/Condition Symbol Min Max Unit Notes

1/0 supply voltage Dn_GVpp 2.375 2.625 \Y 1

I/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 + 0.15 Dn_GVpp+0.3 \ —
Input low voltage Vi -0.3 MVREFnggg—0.15 \ —
Output leakage current loz -9.9 -9.9 uA 4
Output high current (Vgyr = 1.95 V) loH -16.2 — mA —
Output low current (Voyt = 0.35 V) loL 16.2 — mA —

Notes:

1. Dn_GVpp is expected to be within 50 mV of the DRAM Dn_GVpp at all times.

2. MVREF nggf 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 MVREFnggg.
4. Output leakage is measured with all outputs disabled, 0 V < Voyr < Dn_GVpp.

Table 15 provides the DDRL1 capacitance Dn_GVpp(typ) = 2.5 V.

Table 15. DDR1 SDRAM Capacitance for Dn_GVpp(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 Coio — 0.5 pF 1

Note:

1. This parameter is sampled. Dn_GVpp= 2.5V £0.125V, f=1 MHz, Ty =25° C, Voyt = Dn_GVpp + 2,

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

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

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

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

Notes:

1.

The symbols used for timing specifications follow the pattern of t it two letters of functional block)(signal)(state)(reference)(state) fO
inputs and tirst two letters of functional block)(reference)(state)(signal)(state) fOr outputs. Output hold time can be read as DDR timing
(DD) from the rising or falling edge of the reference clock (KH or KL) until the output went invalid (AX or DX). For example,
tppkHAs symbolizes DDR timing (DD) for the time ty,cx memory clock reference (K) goes from the high (H) state until outputs
(A) are setup (S) or output valid time. Also, tppk px symbolizes DDR timing (DD) for the time ty;cx memory clock reference
(K) goes low (L) until data outputs (D) are invalid (X) or data output hold time.

. All MCK/MCK referenced measurements are made from the crossing of the two signals +0.1 V.
. ADDR/CMD includes all DDR SDRAM output signals except MCK/MCK, MCS, and MDQ/MDM/MDQS. For the ADDR/CMD

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

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

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

. Determined by maximum possible skew between a data strobe (MDQS) and any corresponding bit of data (MDQ), or data

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

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

symbol conventions described in note 1.
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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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Local Bus

Table 30. Local Bus General Timing Parameters (continued)

Parameter Symbol1 Min Max Unit Notes

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

Notes:

1.

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

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

LCLKO (for all other inputs).

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

signaling levels.

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

on LAD output pins.

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

LAD output pins.

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

through the component pin is less than or equal to the leakage current specification.

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

AN OVpp/2
R =50 Q

Output 4€> Zy=50Q

| | |_/\
N

Figure 14. Local Bus C Test Load
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Local Bus

Figure 15 through Figure 17 show the local bus signals.

LCLK[n] |

Input Signals:
LAD[0:15]

Input Signal: '
LGTA |

<—tLBKHOV —>-

Output Signals: |
LBCTULBCKE/LOE """~ """~ >

T
tLBKHOZ —>
|

T—o—
=
o]
X
T
Q
i

Output Signals: :
LAD[0:15]

I I I
I I I I I
I I —>»| 1t BoTOT|<— I I
I I I I I
I T I I

!
LALE t---------- Y o R e LI R IR 1
! . . !

Figure 15. Local Bus Signals, Nonspecial Signals Only

LCLK

T

T3

| | L BKHOZ —>1 <
r<— t BkHOV —>k | | | |
I I

GPCM Mode Output Signals: | ' '
LCS[0:3)/LWE

: —>  |<—tBixkH

, WBIvkH —> <

UPM Mode Input Signal: ' b v ___
LUPWAIT ' ! ! !

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

| |
| |
| tLBkHOZ —>1 <—
| |
1 1

_UPM Mod_eOutput Signals: , /N
LCSJ[0:3)/LBS[0:1)/LGPL[0:5] ! I |

Figure 16. Local Bus Signals, GPCM/UPM Signals for LCRR[CLKDIV] = 2
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Table 31. JTAG Interface DC Electrical Characteristics (continued)

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

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.

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

Parameter Symbol2 Min Max Unit Notes
JTAG external clock frequency of operation frra 0 33.3 MHz —
JTAG external clock cycle time tyte 30 — ns —
JTAG external clock pulse width measured at 1.4 V tTKHKL 11 — ns —
JTAG external clock rise and fall times tirer UTGE 0 2 ns —
TRST assert time trrsT 25 — ns 3
Input setup times: ns
Boundary-scan data tyTDVKH 4 — 4
TMS, TDI tTIVKH 4 —
Input hold times: ns
Boundary-scan data tTDXKH 10 — 4
TMS, TDI tTIXKH 10 —
Valid times: ns
Boundary-scan data tyTkLDV 2 15 5
Output hold times: ns
Boundary-scan data tTKLDX 2 — 5
TDO tyTkLOX 2 —
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UTOPIA

Figure 35 provides the AC test load for the UTOPIA.

Output ~<> Zy=50Q <\ AN OVpp/2
) R.=500

|
Figure 35. UTOPIA AC Test Load

Figure 36 and Figure 37 represent the AC timing from Table 49. 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 36 shows the UTOPIA timing with external clock.

UTOPIACLK (Input)

—> <— tUEIXKH :
tuEIVKH l<— |
Input Signals: /N ____ . ...
UTOPIA |
|
|
< tUEKHOV :
Output Signals: < _____________________
UTOPIA :
'<tUEKHOX > !

Figure 36. UTOPIA AC Timing (External Clock) Diagram

Figure 37 shows the UTOPIA timing with internal clock.

UTOPIACLK (Output)

—> tuixkH !

tuivkH —> :

Input Signals: |
utoeplIA - --°6A AT TTTTTTTTTTTTTTTTT oSS rrrnnn e

| |

| |

«—tyikHoOV—— |

Output Signals:

) — SR

=< tyIkHOX —>>‘
Figure 37. UTOPIA AC Timing (Internal Clock) Diagram
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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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HDLC, BISYNC, Transparent, and Synchronous UART

Table 51. HDLC, BISYNC, and Transparent UART AC Timing Specifications' (continued)

Characteristic Symbol? Min Max Unit

Inputs—External clock input hold time tHEIXKH 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 tirst two letters of functional block)(reference)(state)(signal)(state) for outputs. For example, tykHox symbolizes the outputs
internal timing (HI) for the time t¢,j5 memory clock reference (K) goes from the high state (H) until outputs (O) are invalid (X).

Table 52. Synchronous UART AC Timing Specifications!

Characteristic Symbol? Min Max Unit
Outputs—Internal clock delay tualKHOV 0 5.5 ns
Outputs—External clock delay tuAEKHOV 1 10 ns
Outputs—Internal clock high impedance tUAIKHOX 0 5.5 ns
Outputs—External clock high impedance tuAEKHOX 1 8 ns
Inputs—Internal clock input setup time tuallvkH 6 — ns
Inputs—External clock input setup time tUAEIVKH 4 — ns
Inputs—Internal clock input hold time tuAlIXKH 0 — ns
Inputs—External clock input hold time tUAEIXKH 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 tirst two letters of functional block)(signal)(state)(reference)(state) for

inputs and {first two letters of functional block)(reference)(state)(signal)(state) for outputs. For example, tyaikHox symbolizes the outputs
internal timing (UAI) for the time tg,i5 memory clock reference (K) goes from the high state (H) until outputs (O) are
invalid (X).

Figure 38 provides the AC test load.

Output «{) Zy=50Q

ANV OVpp/2
R, =50 Q

| | |_/—\
N

Figure 38. AC Test Load

Figure 39 and Figure 40 represent the AC timing from Table 51. Note that although the specifications
generaly reference therising edge of the clock, these AC timing diagramsal so apply when thefalling edge
isthe active edge.
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Figure 39 shows the timing with external clock.

HDLC, BISYNC, Transparent, and Synchronous UART

Serial CLK (Input)

—> <— tHEIXKH
tHEIVKH —> -~
Input Signals:
(See Note)
|
|
<— tHEkHOV
Output Signals: < _____
(See Note) .
'<tHEKHOX >

Note: The clock edge is selectable.

Figure 39. AC Timing (External Clock) Diagram

Figure 40 shows the timing with internal clock.

Serial CLK (Output)

—>! tHixXKH
vk —>
Input Signals:
(See Note)
|
re———— thikHoV ——>
Output Signals: :
(See Note) =777 < """"

|
_ < tHiKHOX —>
Note: The clock edge is selectable.

Figure 40. AC Timing (Internal Clock) Diagram
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Package and Pin Listings
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Notes:

1.All dimensions are in millimeters.

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

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

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

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

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

50 Freescale Semiconductor



Package and Pin Listings

21.3 Pinout Listings

Table 55 showsthe pin list of the MPC8323E.
Table 55. MPC8323E PBGA Pinout Listing

Signal Package Pin Number Pin Type ::;vpelry Notes
DDR Memory Controller Interface
MEMC_MDQO AE9 10 GVpp -
MEMC_MDQ1 AD10 10 GVpp -
MEMC_MDQ2 AF10 10 GVpp -
MEMC_MDQS3 AF9 10 GVpp -
MEMC_MDQ4 AF7 10 GVpp -
MEMC_MDQ5 AE10 10 GVpp -
MEMC_MDQ6 AD9 10 GVpp -
MEMC_MDQ7 AF8 10 GVpp -
MEMC_MDQ8 AE6 10 GVpp -
MEMC_MDQ9 AD7 10 GVpp -
MEMC_MDQ10 AF6 10 GVpp -
MEMC_MDQ11 AC7 10 GVpp -
MEMC_MDQ12 AD8 10 GVpp -
MEMC_MDQ13 AE7 10 GVpp -
MEMC_MDQ14 ADG6 10 GVpp -
MEMC_MDQ15 AF5 10 GVpp -
MEMC_MDQ16 AD18 10 GVpp -
MEMC_MDQ17 AE19 10 GVpp -
MEMC_MDQ18 AF17 10 GVpp -
MEMC_MDQ19 AF19 10 GVpp -
MEMC_MDQ20 AF18 10 GVpp -
MEMC_MDQ21 AE18 10 GVpp -
MEMC_MDQ22 AF20 10 GVpp -
MEMC_MDQ23 AD19 10 GVpp -
MEMC_MDQ24 AD21 10 GVpp -
MEMC_MDQ25 AF22 10 GVpp -
MEMC_MDQ26 AC21 10 GVpp -
MEMC_MDQ27 AF21 10 GVpp -
MEMC_MDQ28 AE21 10 GVpp -
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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_PB17/BRGO1/CE_EXT_REQ1 D10 10 OVpp —
GPIO_PB18/Enet4_TXD[0)/SER4_TXDI[0}/ c10 10 OVpp —
TDMD_TXDIO0]

GPIO_PB19/Enet4_TXD[1)/SER4_TXD[1}/ C9 10 OVpp —
TDMD_TXD[1]

GPIO_PB20/Enet4_TXD[2)/SER4_TXD[2]/ D8 10 OVpp —
TDMD_TXDI[2]

GPIO_PB21/Enet4_TXD[3)/SER4_TXD[3)/ Ccs8 10 OVpp —
TDMD_TXDI3]

GPIO_PB22/Enet4_RXD[0)/SER4_RXDI[0)/ C15 10 OVpp —
TDMD_RXDI0]

GPIO_PB23/Enet4_RXD[1)/SER4_RXDI[1)/ C14 10 OVpp —
TDMD_RXDI[1]

GPIO_PB24/Enet4_RXD[2)/SER4_RXDI[2)/ D13 10 OVpp —
TDMD_RXDI[2]

GPIO_PB25/Enet4_RXDI[3)/SER4_RXDI[3)/ C13 10 OVpp —
TDMD_RXDI3]

GPIO_PB26/Enet4_RX_ER/SER4_CD/TDMD_REQ C12 10 OVpp —
GPIO_PB27/Enet4_TX_ER/TDMD_CLKO D11 10 OVpp —
GPIO_PB28/Enet4_RX_DV/SER4_CTS/ D12 10 OVpp —
TDMD_RSYNC

GPIO_PB29/Enet4_COL/RXDI[4]/SER4_RXDI[4)/ D7 10 OVpp —
TDMD_STROBE

GPIO_PB30/Enet4_TX_EN/SER4_RTS/ C11 10 OVpp —
TDMD_TSYNC

GPIO_PB31/Enet4_CRS/SDET Cc7 10 OVpp —
GPIO_PCO/UPC1_TxDATA[O)/SER5_TXD[0] A18 10 OVpp —
GPIO_PC1/UPC1_TxDATA[1[/SER5_TXD[1] A19 10 OVpp —
GPIO_PC2/UPC1_TxDATA[2[/SER5_TXD[2] B18 10 OVpp —
GPIO_PC3/UPC1_TxDATA[3)/SER5_TXD[3] B19 10 OVpp —
GPIO_PC4/UPC1_TxDATA[4] A24 10 OVpp —
GPIO_PC5/UPC1_TxDATA[5] B24 10 OVpp —
GPIO_PC6/UPC1_TxDATA[6] A23 10 OVpp —
GPIO_PC7/UPC1_TxDATA[7] B26 10 OVpp —
GPIO_PC8/UPC1_RxDATA[0}/SER5_RXDIO0] A21 10 OVpp —
GPIO_PC9/UPC1_RxDATA[1}/SER5_RXDI[1] B20 10 OVpp —
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Clocking

22.1 Clocking in PCI Host Mode

When the MPCB8323E is configured as a PCl host device (RCWH[PCIHOST] = 1), CLKIN isits primary
input clock. CLKIN feeds the PCI clock divider (+2) and the PCI_SYNC_OUT and PCI_CLK_OUT
multiplexors. The CFG_CLKIN_DIV configuration input selects whether CLKIN or CLKIN/2 isdriven
out on the PCI_SYNC_OUT signal.

PCI_SYNC_OUT is connected externally to PCI_SYNC_IN to allow theinternal clock subsystem to
synchronize to the system PCI clocks. PCI_SYNC_OUT must be connected properly to PCI_SYNC_IN,
with equal delay to all PCI agent devices in the system.

22.1.1 PCI Clock Outputs (PCI_CLK_OUT[0:2])

When the MPC8323E is configured as a PCl hogt, it provides three separate clock output signals,
PCI_CLK_OUT[0:2], for external PCI agents.

When the device comes out of reset, the PCI clock outputs are disabled and are actively driven to a steady
low state. Each of theindividual clock outputs can be enabled (enable toggling of the clock) by setting its
corresponding OCCR[PCICOER] hit. All output clocks are phase-aligned to each other.

22.2 Clocking in PCI Agent Mode

When the MPCB8323E is configured as a PCl agent device, PCI_CLK isthe primary input clock. In agent
mode, the CLKIN signal should be tied to GND, and the clock output signals, PCI_CLK_OUTn and
PCl_SYNC_OUT, are not used.

22.3 System Clock Domains
As shown in Figure 43, the primary clock input (frequency) is multiplied up by the system phase-locked
loop (PLL) and the clock unit to create three major clock domains:

» The coherent system bus clock (csb_clk)

* The QUICC Engine clock (ce_clk)

* Theinternal clock for the DDR controller (ddr_clk)

» Theinterna clock for the local bus controller (Ib_clk)

The csb_clk frequency is derived from a complex set of factors that can be simplified into the following
equation:

csb clk=[PCI_SYNC _IN x (1 +~CFG_CLKIN_DIV)] x SPMF
In PCI host mode, PCI_SYNC_IN x (1 + ~CFG_CLKIN_DIV) isthe CLKIN frequency.

The csb_clk serves as the clock input to the e300c2 core. A second PLL inside the core multiplies up the
csb_clk frequency to create theinternal clock for the core (core_clk). The system and core PLL multipliers
are selected by the SPMF and COREPLL fields in the reset configuration word low (RCWL) which is
loaded at power-on reset or by one of the hard-coded reset options. See the “ Reset Configuration” section
in the MPC8323E Power QUICC Il Pro Communications Processor Reference Manual for more
information.
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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

Input Clock Frequency (MHz)2
CFG_CLKIN_DIV_B SPMF In‘;:.ﬁ_g:g(-:k 25 33.33 | 66.67
at Reset Ratio 2
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

' CFG_CLKIN_DIV_B is only used for host mode;

CFG_CLKIN_DIV_B must be pulled up (high) in agent mode.

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

CLKIN must be tied low and
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Thermal

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

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

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

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

Heat sink vendors include the following list:

Aavid Thermalloy 603-224-9988
80 Commercial St.

Concord, NH 03301

Internet: www.aavidthermalloy.com

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

Santa Clara, CA 95054

Internet: www.al phanovatech.com

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

Burbank, CA 91502

Internet: www.ctscorp.com

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

671 East Brokaw Road

San Jose, CA 95112

Internet: www.mei-thermal.com

Tyco Electronics 800-522-2800
Chip Coolers™

PO. Box 3668

Harrisburg, PA 17105-3668

Internet: www.chipcoolers.com
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System Design Information

Each circuit should be placed as close as possible to the specific AV pp pin being supplied to minimize
noise coupled from nearby circuits. It should be possible to route directly from the capacitorsto the AV pp
pin, which is on the periphery of package, without the inductance of vias.

Figure 44 shows the PLL power supply filter circuit.

10Q
Vbp © AN l l 0 AVpp (or L2AVpp)
2.2 uF 2.2 pF
Low ESL Surface Mount Capacitors (<0.5 nH)
GND

Figure 44. PLL Power Supply Filter Circuit

24.3 Decoupling Recommendations

Dueto large address and data buses, and high operating frequencies, the MPC8323E can generate transient
power surges and high frequency noisein its power supply, especialy whiledriving large capacitive loads.
This noise must be prevented from reaching other components in the MPC8323E system, and the
MPCB8323E itself requires a clean, tightly regulated source of power. Therefore, it is recommended that
the system designer place at |east one decoupling capacitor at each Vpp, OV pp, and GV pp pins of the
MPC8323E. These decoupling capacitors should receive their power from separate V pp, OVpp, GVpp,
and GND power planesin the PCB, utilizing short traces to minimize inductance. Capacitors may be
placed directly under the device using a standard escape pattern. Others may surround the part.

These capacitors should have avalue of 0.01 or 0.1 pF. Only ceramic SMT (surface mount technology)
capacitors should be used to minimize lead inductance, preferably 0402 or 0603 sizes.

In addition, it is recommended that there be several bulk storage capacitors distributed around the PCB,
feeding the Vpp, OV pp, and GVpp planes, to enable quick recharging of the smaller chip capacitors.
These bulk capacitors should have alow ESR (equivalent series resistance) rating to ensure the quick
response time necessary. They should also be connected to the power and ground planes through two vias
to minimize inductance. Suggested bulk capacitors—100-330 pF (AV X TPS tantalum or Sanyo OSCON).

24.4 Connection Recommendations

To ensurereliable operation, it is highly recommended to connect unused inputs to an appropriate signal
level. Unused active low inputs should betied to OV pp, or GVpp as required. Unused active high inputs
should be connected to GND. All NC (no-connect) signals must remain unconnected.

Power and ground connections must be made to all external Vpp, GVpp, OVpp, and GND pins of the
MPC8323E.

24.5 Output Buffer DC Impedance

The MPC8323E drivers are characterized over process, voltage, and temperature. For all buses, the driver
isapush-pull single-ended driver type (open drain for 1°C).

To measure Z, for the single-ended drivers, an external resistor is connected from the chip pad to OV pp
or GND. Then, the value of each resistor is varied until the pad voltage is OV pp/2 (see Figure 45). The
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Ordering Information

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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