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Programmable highest priority request

Four groups of interrupts with programmable priority

External and internal interrupts directed to communication processor
Redirects interrupts to external INTA pin when in core disable mode
Unique vector number for each interrupt source

e Dual industry-standard 1°C interfaces

Two-wire interface

Multiple master support

Master or slave 1°C mode support

On-chip digital filtering rejects spikes on the bus

System initialization data s optionally loaded from 12C-1 EPROM by boot sequencer embedded hardware

« DMA controller

Four independent virtual channels

Concurrent execution across multiple channels with programmabl e bandwidth control
All channels accessible by local core and remote PCI masters

Misaligned transfer capability

Data chaining and direct mode

Interrupt on completed segment and chain

DMA external handshake signals: DMA_DREQJ[0:3]/DMA_DACK]0:3]/DMA_DONE][0:3]. Thereisone set for
each DMA channel. The pins are multiplexed to the parallel 10 pinswith other QE functions.

« DUART

Two 4-wire interfaces (RxD, TxD, RTS, CTS)
Programming model compatible with the original 16450 UART and the PC16550D

e Systemtimers

Periodic interrupt timer
Real-time clock

Software watchdog timer
Eight general-purpose timers

* |EEE Std. 1149.1™-compliant, JTAG boundary scan
* Integrated PCI bus and SDRAM clock generation
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Electrical Characteristics

This section provides the AC and DC electrical specifications and thermal characteristics for the MPC8360E/58E. The device
is currently targeted to these specifications. Some of these specifications are independent of the I/O cell, but are included for a
more complete reference. These are not purely 1/0 buffer design specifications.
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Overall DC Electrical Characteristics

2.1 Overall DC Electrical Characteristics

This section coversthe ratings, conditions, and other characteristics.

2.1.1 Absolute Maximum Ratings

This table provides the absolute maximum ratings.
Table 1. Absolute Maximum Ratings?®

Characteristic Symbol Max Value Unit Notes

Core and PLL supply voltage for Vpp & AVpp -0.3101.32 \Y —

MPC8358 Device Part Number with
Processor Frequency label of AD=266MHz and AG=400MHz &
QUICC Engine Frequency label of E=300MHz & G=400MHz

MPC8360 Device Part Number with
Processor Frequency label of AG=400MHz and AJ=533MHz &
QUICC Engine Frequency label of G=400MHz

Core and PLL supply voltage for Vpp & AVpp -0.3t01.37 \Y —

MPC8360 device Part Number with
Processor Frequency label of AL=667MHz and QUICC Engine
Frequency label of H=500MHz

DDR and DDR2 DRAM 1/O voltage GVpp \Y —
DDR -0.3t02.75
DDR2 -0.3t01.89
Three-speed Ethernet I1/0, MIl management voltage LVpp -0.31t03.63 \% —
PCI, local bus, DUART, system control and power management, OVpp —-0.3t03.63 \Y —
12C, SPI, and JTAG /O voltage
Input voltage DDR DRAM signals MV N -0.3to (GVpp + 0.3) \Y 2,5
DDR DRAM reference MVRer -0.3to (GVpp + 0.3) \Y 2,5
Three-speed Ethernet signals LVin -0.3to0 (LVpp + 0.3) \ 4,5
Local bus, DUART, CLKIN, system OVin —-0.3to (OVpp + 0.3) \ 3,5
control and power management, I°C, SPI,
and JTAG signals
PCI OVn —-0.3to (OVpp + 0.3) \Y 6
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Power Sequencing

2.2.1 Power-Up Sequencing

M PCB8360E/58E does not require the core supply voltage (V pp and AV pp) and 1/0 supply voltages (GVpp, LV pp, and OVpp)
to be applied in any particular order. During the power ramp up, before the power supplies are stable and if the 1/0O voltages are
supplied before the core voltage, there may be a period of time that all input and output pins are actively be driven and cause
contention and excessive current from 3A to 5A. In order to avoid actively driving the /O pinsand to eliminate excessive current
draw, apply the core voltage (Vpp) before the I/O voltage (GV pp, LV pp, and OV pp) and assert PORESET before the power
suppliesfully ramp up. In the case where the core voltageis applied first, the core voltage supply must riseto 90% of itsnominal
value before the I/O supplies reach 0.7 V, see thisfigure.

Voltage A
1/0 Voltage (GVDD' LVpp, OVDD)

Core Voltage (Vpp, AVpp)

0.7V

90% |
. > Time

Figure 5. Power Sequencing Example

1/0O voltage supplies (GVpp, LVpp, and OVpp) do not have any ordering requirements with respect to one another.

2.2.2 Power-Down Sequencing

The MPCB8360E/58E does not require the core supply voltage and 1/0 supply voltages to be powered down in any particular
order.

3 Power Characteristics

The estimated typical power dissipation values are shown in these tables.
Table 4. MPC8360E TBGA Core Power Dissipation®

Frequecnocr;/a (MHz) Frequeisc? (MHz) F%L(;Iucecr:ui/n?l\llln:z) Typical Maximum Unit Notes
266 266 500 5.0 5.6 W 2,3,5
400 266 400 4.5 5.0 W 2,3,4
533 266 400 4.8 5.3 W 2,3,4
667 333 400 5.8 6.3 w 3,6,7,8
500 333 500 5.9 6.4 w 3,6,7,8
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DDR and DDR2 SDRAM AC Electrical Characteristics

Table 21. DDR and DDR2 SDRAM Output AC Timing Specifications for Source
Synchronous Mode (continued)

At recommended operating conditions with GVpp, of (1.8 V or 2.5 V) £ 5%.

Parameter® Symbol? Min Max Unit | Notes
MDQS epilogue end tDDKHME -0.6 0.9 ns 7
Notes:
1. The symbols used for timing specifications follow the pattern of tist wo letters of functional block)(signal)(state)(reference)(state) O

n

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,
topkHas 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.

In the source synchronous mode, MCK/MCK can be shifted in ¥4 applied cycle increments through the clock control register.
For the skew measurements referenced for taoskew it is assumed that the clock adjustment is set to align the
address/command valid with the rising edge of MCK.

ADDR/CMD includes all DDR SDRAM output signals except MCK/MCK, MCS, and MDQ/MECC/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 Y2 applied cycle.

Note that tppkymn follows the symbol conventions described in note 1. For example, tppkpmn 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. In source synchronous mode, 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 two
parameters have been set to the same adjustment value. Refer MPC8360E 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), ECC

(MECC), or data mask (MDM). The data strobe should be centered inside of the data eye at the pins of the device.

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

AC timing values are based on the DDR data rate, which is twice the DDR memory bus frequency.

In rev. 2.0 silicon, tppkpumy Maximum meets the specification of 0.6 ns. In rev. 2.0 silicon, due to errata, tppkppmy MiNIMuUM
is —0.9 ns. Refer to Errata DDR18 in Chip Errata for the MPC8360E, Rev. 1.

This figure shows the DDR SDRAM output timing for address skew with respect to any MCK.

MCK|n] \./ \.
MCK[n] /\ /,
«—— tyck —> :

| I | |

| | | |

—>: <—tAOSII<EW(maX) : :

| | | |

| | | |

| | | |

|

ADDR/CMD CMD W NOOP |
t T + |

| I | |

I TAOSKEW(min) ! !

> < | I I

| | | |

| | | |

| | | |

. . . |

ADDR/CMD CMD >;8K NOOP :

Figure 7. Timing Diagram for tpaoskpw Measurement

MPCB8360E/MPC8358E PowerQUICC Il Pro Processor Revision 2.x TBGA Silicon Hardware Specifications, Rev. 5

Freescale Semiconductor 23




GMIl, MIl, RMII, TBI, RGMII, and RTBI AC Timing Specifications

8.24.1 TBI Transmit AC Timing Specifications

This table provides the TBI transmit AC timing specifications.
Table 33. TBI Transmit AC Timing Specifications

At recommended operating conditions with LVpp/OVpp of 3.3 V + 10%.

Parameter/Condition Symbol1 Min Typ Max Unit | Notes
GTX_CLK clock period trrx — 8.0 — ns —
GTX_CLK duty cycle trrxH/tTTx 40 — 60 % —
GTX_CLK to TBI data TCG[9:0] delay trTKHDX 1.0 — — ns 3
trTKHDV — 5.0
GTX_CLK clock rise time, (20% to 80%) trTxR — — 1.0 ns —
GTX_CLK clock fall time, (80% to 20%) trrxE — — 1.0 ns —
GTX_CLK125 reference clock period tg12s — 8.0 — ns 2
GTX_CLK125 reference clock duty cycle tg125n/te1os 45 — 55 ns —

Notes:
1. The symbols used for timing specifications follow the pattern of tirst 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, trrkppy symbolizes the TBI
transmit timing (TT) with respect to the time from tr1x (K) going high (H) until the referenced data signals (D) reach the valid
state (V) or setup time. Also, trrknpx Symbolizes the TBI transmit timing (TT) with respect to the time from ty1x (K) going
high (H) until the referenced data signals (D) reach the invalid state (X) 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 trrx represents the TBI (T) transmit (TX) clock. For rise and fall times, the latter convention is used with the appropriate
letter: R (rise) or F (fall).
This symbol is used to represent the external GTX_CLK125 and does not follow the original symbol naming convention.
3. Inrev. 2.0 silicon, due to errata, tyrkppx Minimum is 0.7 ns for UCC1. Refer to Errata QE_ENET19 in Chip Errata for the
MPCB8360E, Rev. 1.

n

This figure shows the TBI transmit AC timing diagram.

trry ————> xR
GTX_CLK
t
o trTXF —>
TXD[7:0]
TX_EN X ><
TX ER
- —> LT TKHDX

Figure 18. TBI Transmit AC Timing Diagram
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GMIl, MIl, RMII, TBI, RGMII, and RTBI AC Timing Specifications

8.2.4.2 TBI Receive AC Timing Specifications

Thistable provides the TBI receive AC timing specifications.
Table 34. TBI Receive AC Timing Specifications

At recommended operating conditions with LVpp/OVpp of 3.3 V + 10%.

Parameter/Condition Symboll Min Typ Max Unit | Notes
PMA_RX_CLK clock period tTRx — 16.0 — ns —
PMA_RX_CLK skew tsSKTRX 7.5 — 8.5 ns —
RX_CLK duty cycle tTRXH/tTRX 40 — 60 % —
RCG[9:0] setup time to rising PMA_RX_CLK trRDVKH 25 — — ns 2
RCG[9:0] hold time to rising PMA_RX_CLK tTRDXKH 1.0 — — ns 2
RX_CLK clock rise time, V, _(min) to V,5(max) trRXR 0.7 — 2.4 ns —
RX_CLK clock fall time, V|y(max) to V (min) TRXE 0.7 — 2.4 ns —

Notes:

1. The symbols used for timing specifications follow the pattern of st two letters of functional block)(signal)(state)(reference)(state) fOF
inputs and t(first two letters of functional block)(reference)(state)(signal)(state) for outputs. For example, trrpykn Symbolizes TBI receive
timing (TR) with respect to the time data input signals (D) reach the valid state (V) relative to the trgx clock reference (K)
going to the high (H) state or setup time. Also, trrpxkH Symbolizes TBI receive timing (TR) with respect to the time data
input signals (D) went invalid (X) relative to the tyry clock reference (K) going to the high (H) state. Note that, in general,
the clock reference symbol representation is based on three letters representing the clock of a particular functional. For
example, the subscript of tyrx represents the TBI (T) receive (RX) clock. For rise and fall times, the latter convention is used
with the appropriate letter: R (rise) or F (fall). For symbols representing skews, the subscript is skew (SK) followed by the
clock that is being skewed (TRX).

2. Setup and hold time of even numbered RCG are measured from riding edge of PMA_RX_CLK1. Setup and hold time of
odd numbered RCG are measured from riding edge of PMA_RX_CLKO.

This figure shows the TBI receive AC timing diagram.

< trrx > trRXR

PMA_RX_CLKL

<— tTRxH tTRXF
RCG[9:0] Even RCG Odd RCG
trRDVKH <—
< tTRDXKH
PMA_RX_CLKO _\—/_
<— tTRDXKH
—> trRDVKH

Figure 19. TBI Receive AC Timing Diagram
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Ethernet Management Interface Electrical Characteristics

This figure shows the RGMI1 and RTBI AC timing and multiplexing diagrams.

————— tRGT

tRGTH —
GTX_CLK /
(At Transmitter)
{SKRGTKHDX —>| [<—
TXD[8:5][3:0 \/TXD[85
TXDE%%&& >6XDBD]1XDhAD< >< < >< ><
TXD[4] \V/ TXD[9
TX CTL >< e TXEé%>< >< < >< ><
—> tSKRGTKHDX
TX_CLK
(At PHY)
RXD[8:5][3:0] \/RXD[8:5
RXD[7:4][3:0] ><RXD[3'O]><RXD 7:4 >< >§ ><

tSKRGTKHDX —>|

NEENEER X X X

—> tSKRGTKHDX

RX_CLK
(At PHY)

Figure 20. RGMII and RTBI AC Timing and Multiplexing Diagrams

8.3  Ethernet Management Interface Electrical Characteristics

Theelectrical characteristics specified here apply to MI1 management interface signals MDIO (management data input/output)
and MDC (management data clock). The electrical characteristics for GMII, RGMII, TBI, and RTBI are specified in

Section 8.1, “Three-Speed Ethernet Controller (10/200/2000 Mbps)— GMII/MII/RMII/TBI/RGMII/RTBI Electrica
Characteristics”

8.3.1 MIl Management DC Electrical Characteristics

The MDC and MDIO are defined to operate at asupply voltage of 3.3 V. The DC electrical characteristicsfor MDIO and MDC
are provided in thistable.

Table 36. MIl Management DC Electrical Characteristics When Powered at 3.3V

Parameter Symbol Conditions Min Max Unit
Supply voltage (3.3 V) OVpp — 2.97 3.63
Output high voltage VoH lon=—-1.0mA | OVpp = Min 2.10 OVpp + 0.3 \
Output low voltage VoL loo=1.0mA | OVpp = Min GND 0.50 \
Input high voltage ViH — 2.00 — \%
Input low voltage VL — — 0.80 \Y
Input current N 0V <V|Ny<OVpp — +10 UA
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Local Bus AC Electrical Specifications

Table 41. Local Bus General Timing Parameters—DLL Bypass Mode® (continued)

Parameter Symbolt Min Max Unit Notes
Local bus clock to output valid tLBKHOV — 3 ns 3
Local bus clock to output high impedance for LAD/LDP tLBKHOZ — 4 ns 8

Notes:

1. The symbols used for timing specifications follow the pattern of st two letters of functional block)(signal)(state)(reference)(state) fOF
inputs and t(firs’[ two letters of functional block)(reference)(state)(signal)(state) for outputs. For example, t, gixxH1 Symbolizes local bus
timing (LB) for the input (1) to go invalid (X) with respect to the time the t, gi clock reference (K) goes high (H), in this case
for clock one (1). Also, t gkHox Symbolizes local bus timing (LB) for the t gk clock reference (K) to go high (H), with respect
to the output (O) going invalid (X) or output hold time.

2. 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).

3. 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.

4. Input timings are measured at the pin.

5. t goToTt1 should be used when RCWHILALE] is not set and when the load on LALE output pin is at least 10 pF less than
the load on LAD output pins.

6. t goToT2 Should be used when RCWHILALE] is set and when the load on LALE output pin is at least 10 pF less than the
load on LAD output pins.

7. t oToT3 Should be used when RCWHILALE] is set and when 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.

9. DLL bypass mode is not recommended for use at frequencies above 66 MHz.

Thisfigure provides the AC test load for the local bus.

Output 4@ Zp=50Q (_)—\/V\/\—OVDD/2
R, =50 Q

L

Figure 22. Local Bus C Test Load
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PCI AC Electrical Specifications

Table 47. PCI AC Timing Specifications at 66 MHz (continued)

Parameter Symbolt Min Max Unit | Notes
Clock to output high impedance tpckHOZ — 14 ns 2,3
Input setup to clock tpcIVKH 3.0 — ns 2,4
Input hold from clock tPCIXKH 0.3 — ns 2,4,6

Notes:

1. The symbols used for timing specifications follow the pattern of st two letters of functional block)(signal)(state)(reference)(state) fOF

inputs and t(firs’[ two letters of functional block)(reference)(state)(signal)(state) for outputs. For example, tpcjykH symbolizes PCI timing

(PC) with respect to the time the input signals (1) reach the valid state (V) relative to the PCI_SYNC_IN clock, tgys, reference

(K) going to the high (H) state or setup time. Also, tpcryry Symbolizes PCI timing (PC) with respect to the time hard reset

(R) went high (H) relative to the frame signal (F) going to the valid (V) state.

See the timing measurement conditions in the PCI 2.2 Local Bus Specifications.

3. 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.

n

4. Input timings are measured at the pin.

5. Inrev. 2.0 silicon, due to errata, tpcjHoy Maximum is 6.6 ns. Refer to Errata PCI21 in Chip Errata for the MPC8360E, Rev. 1.
6. Inrev. 2.0 silicon, due to errata, tpcixky Minimum is 1 ns. Refer to Errata PCI17 in Chip Errata for the MPC8360E, Rev. 1.
Table 48. PCI AC Timing Specifications at 33 MHz

Parameter Symbol? Min Max Unit Notes
Clock to output valid tpckHOV — 11 ns 2
Output hold from clock tpckHOX 2 — ns 2
Clock to output high impedance tpckHOZ — 14 ns 2,3
Input setup to clock tpCIVKH 7.0 — ns 2,2
Input hold from clock tpCIXKH 0.3 — ns 2,4,5
Notes:

1. The symbols used for timing specifications herein follow the pattern of t st wo 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, tpc|ykH Symbolizes PCI
timing (PC) with respect to the time the input signals () reach the valid state (V) relative to the PCI_SYNC_IN clock, tgys,
reference (K) going to the high (H) state or setup time. Also, tpcryry Symbolizes PCI timing (PC) with respect to the time
hard reset (R) went high (H) relative to the frame signal (F) going to the valid (V) state.

See the timing measurement conditions in the PCI 2.2 Local Bus Specifications.

3. 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.

Input timings are measured at the pin.

5. Inrev. 2.0 silicon, due to errata, tpcixky Minimum is 1 ns. Refer to Errata PCI17 in Chip Errata for the MPC8360E, Rev. 1.

N

E

Thisfigure provides the AC test load for PCI.
Output 4€> Zo=50 Q (WOVDDIZ
R =50 Q
I all

Figure 36. PCI AC Test Load
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Timers DC Electrical Characteristics

This figure shows the PCI input AC timing conditions.

CLK

trcivkH —>
tpCixkH

Input

Figure 37. PCl Input AC Timing Measurement Conditions

This figure shows the PCI output AC timing conditions.

S N S N

—> <— tpckHOV
<— tpckHOX

Output Delay

<—— tpckHoz —>

High-Impedance
Output

Figure 38. PCI Output AC Timing Measurement Condition

13  Timers
This section describes the DC and AC electrical specifications for the timers of the M PC8360E/58E.

13.1 Timers DC Electrical Characteristics

Thistable providesthe DC electrical characteristics for the device timer pins, including TIN, TOUT, TGATE, and RTC_CLK.
Table 49. Timers DC Electrical Characteristics

Characteristic Symbol Condition Min Max Unit
Output high voltage VoH lon =—6.0 mA 2.4 —
Output low voltage VoL oL = 6.0 mA — 0.5 \Y
Output low voltage VoL lop =3.2mA — 0.4 \Y
Input high voltage ViH — 2.0 OVpp + 0.3 \Y
Input low voltage Vi — -0.3 0.8 \Y
Input current N 0V <V,y<OVpp — +10 UA
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Timers AC Timing Specifications

13.2 Timers AC Timing Specifications
Thistable provides the timer input and output AC timing specifications.
Table 50. Timers Input AC Timing Specifications1

Characteristic Symbol2 Typ Unit

Timers inputs—minimum pulse width triwip 20 ns

Notes:

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

2. Timers inputs and outputs are asynchronous to any visible clock. Timers outputs should be synchronized before use by any
external synchronous logic. Timers inputs are required to be valid for at least ttyp NS t0 ensure proper operation.

Thisfigure provides the AC test |oad for the timers.
Output 4€> Zp=50Q ()—\/v\/\—OVDD/2
R,.=50Q

Figure 39. Timers AC Test Load

14  GPIO

This section describes the DC and AC electrical specifications for the GPIO of the MPC8360E/58E.

14.1 GPIO DC Electrical Characteristics

Thistable provides the DC electrical characteristics for the device GPIO.
Table 51. GPIO DC Electrical Characteristics

Characteristic Symbol Condition Min Max Unit | Notes
Output high voltage VoH lon =—6.0 mA 2.4 — 1
Output low voltage VoL loL = 6.0 mA — 0.5 \Y 1
Output low voltage VoL loL =3.2mA — 0.4 \ 1
Input high voltage ViH — 2.0 OVpp + 0.3 \Y 1
Input low voltage VL — -0.3 0.8 \Y, —
Input current Iin 0V <V,y=OVpp — +10 A —

Note:
1. This specification applies when operating from 3.3-V supply.
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Mechanical Dimensions of the TBGA Package

20.2 Mechanical Dimensions of the TBGA Package

This figure depicts the mechanical dimensions and bottom surface nomenclature of the device, 740-TBGA package.

Figure 53. Mechanical Dimensions and Bottom Surface Nomenclature of the TBGA Package
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Table 66. MPC8360E TBGA Pinout Listing (continued)

Pinout Listings

Power

Signal Package Pin Number Pin Type Supply Notes
PCI_DEVSEL/CE_PF[16] E26 110 OVpp 5
PCI_IDSEL/CE_PF[17] F22 110 OVpp —
PCI_SERR/CE_PF[18] B29 110 OVpp
PCI_PERR/CE_PF[19] A29 110 OVpp 5
PCI_REQIO0J/CE_PF[20] F19 110 LVpp2 —
PCI_REQI1J/CPCI_HS_ES/ A21 I/0 LVpp2 —
CE_PF[21]

PCI_REQI2J/CE_PF[22] c21 110 LVpp2 —
PCI_GNT[0)/CE_PF[23] E20 110 LVpp2 —
PCI_GNT[1])/CPCI1_HS_LED/ B20 1’0 LVpp2 —
CE_PF[24]
PCI_GNT[2])/CPCI1_HS_ENUM/ C20 110 LVpp2 —
CE_PF[25]
PCI_MODE D36 [ OVpp —
M66EN/CE_PF[4] B37 110 OVpp —
Local Bus Controller Interface

LAD[0:31] N32, N33, N35, N36, P37, P32, P34, R36, R35, 110 OVpp —

R34, R33, T37, T35, T34, T33, U37, T32, U36, U34,

V36, V35, W37, W35, V33, V32, W34, Y36, W32,

AA37, Y33, AA35, AA34
LDP[0]/CKSTOP_OUT AB37 110 OVpp —
LDP[1J/CKSTOP_IN AB36 110 OVpp —
LDP[2)/LCS]6] AB35 110 OVpp —
LDP[3])/LCS][7] AA33 110 OVpp —
LA[27:31] AC37, AA32, AC36, AC34, AD36 o} OVpp —
LCSJ0:5] AD33, AG37, AF34, AE33, AD32, AH37 0 OVpp —
LWEJ0:3)/LSDDQM][0:3)/LBS[0:3] AG35, AG34, AH36, AE32 o} OVpp —
LBCTL AD35 o} OVpp —
LALE M37 o} OVpp —
LGPLO/LSDA10/cfg_reset_source0 AB32 110 OVpp —
LGPL1/LSDWE/cfg_reset_sourcel AE37 I/0 OVpp —
LGPL2/LSDRAS/LOE AC33 o OVpp —
LGPL3/LSDCASI/cfg_reset_source2 |AD34 110 OVpp —
LGPL4/LGTA/LUPWAIT/LPBSE AE35 110 OVpp —
LGPL5/cfg_clkin_div AF36 I/0 OVpp —
LCKE G36 o} OVpp —
LCLK[O] J33 o} OVpp —
LCLK[1)/LCS]6] J34 o OVpp —
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Pinout Listings

Table 67. MPC8358E TBGA Pinout Listing (continued)

Signal Package Pin Number Pin Type gggvpﬁ; Notes
MEMC_MWE AT26 o} GVpp —
MEMC_MRAS AT29 o GVpp —
MEMC_MCAS AT24 o GVpp —
MEMC_MCSJ0:3] AU27, AT27, AUS, AU7 o) GVpp —
MEMC_MCKE[0:1] AL32, AU33 o} GVpp 3
MEMC_MCKJ0:5] AK37, AT37, AN1, AR2, AN25, AK1 o} GVpp —
MEMC_MCK]0:5] AL37, AT36, AP2, AT2, AN24, AL1 o GVpp —
MDIC[0:1] AHSB, AP30 110 GVpp 11
PCI
PCI_INTA/IRQ_OUT/CE_PF[5] A20 110 LVpp2 2
PCI_RESET_OUT/CE_PF[6] E19 110 LVpp2 —
PCI_AD[31:30]/CE_PG[31:30] D20, D21 1/0 LVpp2 —
PCI_AD[29:25]/CE_PG[29:25] A24, B23, C23, E23, A26 110 OVpp —
PCI_AD[24]/CE_PG[24] B21 110 LVpp2 —
PCI_AD[23:0)/CE_PG[23:0] C24,C25, D25, B25, E24, F24, A27, A28, F27, A30, 110 OVpp —
C30, D30, E29, B31, C31, D31, D32, A32, C33,
B33, F30, E31, A34, D33

PCI_C/BE[3:0)/CE_PF[10:7] E22, B26, E28, F28 110 OVpp —
PCI_PAR/CE_PF[11] D28 110 OVpp —
PCI_FRAME/CE_PF[12] D26 110 OVpp 5
PCI_TRDY/CE_PF[13] c27 110 OVpp 5
PCI_IRDY/CE_PF[14] Cc28 110 OVpp 5
PCI_STOP/CE_PF[15] B28 110 OVpp 5
PCI_DEVSEL/CE_PF[16] E26 110 OVpp 5
PCI_IDSEL/CE_PF[17] F22 110 OVpp —
PCI_SERR/CE_PF[18] B29 110 OVpp 5
PCI_PERR/CE_PF[19] A29 110 OVpp 5
PCI_REQI0J/CE_PF[20] F19 110 LVpp2 —
PCI_REQI1J/CPCI_HS_ES/ A21 110 LVpp2 —
CE_PF[21]

PCI_REQI2J/CE_PF[22] Cc21 110 LVpp2 —
PCI_GNT[0])/CE_PF[23] E20 110 LVpp2 —
PCI_GNT[1)/CPCI1_HS_LED/ B20 110 LVpp2 —
CE_PF[24]

PCI_GNTI[2)/CPCI1_HS_ENUM/ C20 110 LVpp2 —
CE_PF[25]
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Pinout Listings

Table 67. MPC8358E TBGA Pinout Listing (continued)

Power

Signal Package Pin Number Pin Type Supply Notes
PCI_MODE D36 [ OVpp —
M66EN/CE_PF[4] B37 110 OVpp —
Local Bus Controller Interface

LAD[0:31] N32, N33, N35, N36, P37, P32, P34, R36, R35, 110 OVpp —

R34, R33, T37, T35, T34, T33, U37, T32, U36, U34,

V36, V35, W37, W35, V33, V32, W34, Y36, W32,

AA37, Y33, AA35, AA34
LDP[0])/CKSTOP_OUT AB37 110 OVpp —
LDP[1])/CKSTOP_IN AB36 110 OVpp —
LDP[2)/LCS]6] AB35 110 OVpp —
LDP[3])/LCS][7] AA33 110 OVpp —
LA[27:31] AC37, AA32, AC36, AC34, AD36 o} OVpp —
LCS[0:5] AD33, AG37, AF34, AE33, AD32, AH37 0 OVpp —
LWEJ0:3)/LSDDQM][0:3)/LBS[0:3] AG35, AG34, AH36, AE32 o} OVpp —
LBCTL AD35 0 OVpp —
LALE M37 o} OVpp —
LGPLO/LSDA10/cfg_reset_source0 AB32 1/0 OVpp —
LGPL1/LSDWE/cfg_reset_sourcel AE37 110 OVpp —
LGPL2/LSDRAS/LOE AC33 0 OVpp —
LGPL3/LSDCAS/cfg_reset_source2 | AD34 110 OVpp —
LGPL4/LGTA/LUPWAIT/LPBSE AE35 110 OVpp —
LGPL5/cfg_clkin_div AF36 /0 OVpp —
LCKE G36 o OVpp —
LCLK[O] J33 o} OVpp —
LCLK[1)/LCS]6] J34 0 OVpp —
LCLK[2)/LCS][7] G37 0 OVpp —
LSYNC_OuUT F34 o} OVpp —
LSYNC_IN G35 [ OVpp —

Programmable Interrupt Controller

MCP_OUT E34 ¢} OVpp 2
IRQO/MCP_IN C37 I OVpp —
IRQ[1)/M1SRCID[4]/M2SRCID[4)/ F35 110 OVpp —
LSRCID[4]
IRQ[2]/M1DVAL/M2DVAL/LDVAL F36 110 OVpp —
IRQ[3J/CORE_SRESET H34 110 OVpp —
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Pinout Listings

Table 67. MPC8358E TBGA Pinout Listing (continued)

Signal Package Pin Number Pin Type gggvpﬁ; Notes
CE_PB[0:27] AE2, AE1, AD5, AD3, AD2, AC6, AC5, AC4, AC2, /0 OVpp —
AC1, AB5, AB4, AB3, AB1, AA6, AA4, AA2,Y6, Y4,
Y3,Y2, Y1, W6, W5, W2, V5, V3, V2
CE_PCJ[0:1] V1, U6 110 OVpp
CE_PC[2:3] C16, A15 110 LVppl —
CE_PC[4:6] U4, U3, T6 110 OVpp —
CE_PC[7] C19 110 LVpp2 —
CE_PC[8:9] A4, C5 110 LVpp0 —
CE_PCJ10:30] T5,T4, T2, T1, R5, R3, R1, C11, D12, F13, B10, 110 OVpp —
C10, E12, A9, B8, D10, Al4, E15, B14, D15, AH2
CE_PDJ[0:27] E11, D9, C8, F11, A7, E9, C7, A6, F10, B6, D7, ES8, 1/0 OVpp —
B5, A5, C2, E4, F5,B1, D2, G5, D1, E2, H6, F3, E1,
F2, G3, H4
CE_PE[0:31] K3, J2, F1, G2, J5, H3, G1, H2, K6, J3, K5, K4, L6, 110 OVpp —
P6, P4, P3, P1, N4, N5, N2, N1, M2, M3, M5, M6,
L1, L2, L4, E14, C13, C14, B13
CE_PF[0:3] Fl14, D13, Al12, All 110 OVpp —
Clocks
PCI_CLK_OUT[0]/CE_PF[26] B22 110 LVpp2 —
PCI_CLK_OUTI[1:2]/CE_PF[27:28] D22, A23 1/0 OVpp —
CLKIN E37 | OVpp —
PCI_CLOCK/PCI_SYNC_IN M36 [ OVpp —
PCI_SYNC_OUT/CE_PF[29] D37 I/0 OVpp 3
JTAG
TCK K33 [ OVpp —
TDI K34 | OVpp 4
TDO H37 o) OVpp 3
T™S J36 [ OVpp 4
TRST L32 I OVpp 4
Test
TEST L35 [ OVpp 7
TEST_SEL AU34 | GVpp 10
PMC
QUIESCE B36 0 OVpp —

System Control
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Table 72. CSB Frequency Options (continued)

System PLL Configuration

Input Clock Frequency (MHz)?
CFGEE%;'::TD'V SPMF Inpu tcglbo—cck'kéaﬁoz 16.67 25 33.33 66.67
csb_clk Frequency (MHz)
Low 0110 6:1 100 150 200
Low 0111 7:1 116 175 233
Low 1000 8:1 133 200 266
Low 1001 9:1 150 225 300
Low 1010 10:1 166 250 333
Low 1011 11:1 183 275
Low 1100 12:1 200 300
Low 1101 13:1 216 325
Low 1110 14:1 233
Low 1111 15:1 250
Low 0000 16:1 266
High 0010 2:1 133
High 0011 3:1 100 200
High 0100 4:1 133 266
High 0101 5:1 166 333
High 0110 6:1 200
High 0111 7:1 233
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

1 CFG_CLKIN_DIVis only used for host mode; CLKIN must be tied low and CFG_CLKIN_DIV must be pulled down (low) in

agent mode.

2 CLKIN is the input clock in host mode; PCI_CLK is the input clock in agent mode.
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The QUICC Engine block VCO frequency is derived from the following equations:

ce_clk = (primary clock input x CEPMF) + (1 + CEPDF)
QE VCO Freguency = ce_clk x VCO divider x (1 + CEPDF)

21.4 Suggested PLL Configurations

To simplify the PLL configurations, the device might be separated into two clock domains. The first domain contains the CSB
PLL andthecore PLL. Thecore PLL isconnected serially to the CSB PLL, and hasthe csb_clk asitsinput clock. The second
clock domain has the QUICC Engine block PLL. The clock domains are independent, and each of their PLLs are configured
separately. Both of the domains has one common input clock. This table shows suggested PLL configurations for 33 and

66 MHz input clocks and illustrates each of the clock domains separately. Any combination of clock domains setting with same
input clock are valid. Refer to Section 21, “Clocking,” for the appropriate operating frequencies for your device.

Table 76. Suggested PLL Configurations

Suggested PLL Configurations

Input Quicc
o | sewe | SE | cxmme | ceror |cunkrre OGRS R ngne | (90| 5 | 67
33 MHz CLKIN/PCI_SYNC_IN Options
sl 0100 0000100 & & 33 133 266 — oo oo oo
s2 0100 0000101 & & 33 133 333 — oo oo oo
s3 0101 0000100 & & 33 166 333 — oo oo oo
s4 0101 0000101 & & 33 166 416 — — oo oo
s5 0110 0000100 & & 33 200 400 — oo oo oo
s6 0110 0000110 & & 33 200 600 — — — oo
s7 0111 0000011 & & 33 233 350 — oo oo oo
s8 0111 0000100 & & 33 233 466 — — oo oo
s9 0111 0000101 & & 33 233 583 — — — oo
s10 1000 0000011 & & 33 266 400 — oo oo oo
s11 1000 0000100 & & 33 266 533 — — oo oo
s12 1000 0000101 & & 33 266 667 — — — oo
s13 1001 0000010 & & 33 300 300 — oo oo oo
sl4 1001 0000011 & & 33 300 450 — — oo oo
s15 1001 0000100 & & 33 300 600 — — — oo
s16 1010 0000010 & & 33 333 333 — oo oo oo
s17 1010 0000011 & & 33 333 500 — — oo oo
s18 1010 0000100 & & 33 333 667 — — — oo
cl & & 01001 0 33 — — 300 oo oo oo
c2 & & 01100 0 33 — — 400 oo oo oo
c3 & & 01110 0 33 — — 466 — oo oo
c4 & & 01111 0 33 — — 500 — oo oo
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Suggested PLL Configurations

Table 76. Suggested PLL Configurations (continued)

Input Quicc

o | sewe | SUE | cxmme | ceeor |cunkrre OGRS e gngne | 90| 5 | 567

c5 & & 10000 0 33 — — 533 — oo oo

c6 & & 10001 0 33 — — 566 — — oo

66 MHz CLKIN/PCI_SYNC_IN Options

slh 0011 0000110 & & 66 200 400 — oo oo oo
s2h 0011 0000101 & & 66 200 500 — — oo oo
s3h 0011 0000110 & & 66 200 600 — — — oo
s4h 0100 0000011 & & 66 266 400 — oo oo oo
s5h 0100 0000100 & & 66 266 533 — — oo oo
s6h 0100 0000101 & & 66 266 667 — — — oo
s7h 0101 0000010 & & 66 333 333 — oo oo oo
s8h 0101 0000011 & & 66 333 500 — — oo oo
s9h 0101 0000100 & & 66 333 667 — — — oo
clh & & 00101 0 66 — — 333 oo oo oo
c2h & & 00110 0 66 — — 400 oo oo oo
c3h & & 00111 0 66 — — 466 — oo oo
c4dh & & 01000 0 66 — — 533 — oo oo
c5h & & 01001 0 66 — — 600 — — oo
Note:

1. The Conf No. consist of prefix, an index and a postfix. The prefix “s” and “c” stands for “syset” and “ce” respectively. The
postfix “h” stands for “high input clock.”The index is a serial number.

The following steps describe how to use above table. See Example 1.
2. Choose the up or down sections in the table according to input clock rate 33 MHz or 66 MHz.
3. Select asuitable CSB and core clock rates from Table 76. Copy the SPMF and CORE PLL configuration bits.
4. Select asuitable QUICC Engine block clock rate from Table 76. Copy the CEPMF and CEPDF configuration bits.
5. Insert the chosen SPMF, COREPLL, CEPMF and CEPDF to the RCWL fields, respectively.
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