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Overview

— 32-Kbyte instruction cache, 32-Kbyte data cache

— Lockable portion of L1 cache

— Dynamic power management

— Software-compatible with the Freescale processor families implementing the Power 
Architecture™ technology

• QUICC Engine unit

— Two 32-bit RISC controllers for flexible support of the communications peripherals, each 
operating up to 400 MHz (for the MPC8358E)

— Serial DMA channel for receive and transmit on all serial channels

— QUICC Engine module peripheral request interface (for SEC, PCI, IEEE Std. 1588™)

— Six UCCs on the MPC8358E supporting the following protocols and interfaces (not all of them 
simultaneously):

– IEEE 1588 protocol supported

– 10/100 Mbps Ethernet/IEEE Std. 802.3™ CDMA/CS interface through a 
media-independent interface (MII, RMII, RGMII)1

– 1000 Mbps Ethernet/IEEE 802.3 CDMA/CS interface through a media-independent 
interface (GMII, RGMII, TBI, RTBI) on UCC1 and UCC2

– 9.6-Kbyte jumbo frames

– ATM full-duplex SAR, up to 622 Mbps (OC-12/STM-4), AAL0, AAL1, and AAL5 in 
accordance ITU-T I.363.5

– ATM AAL2 CPS, SSSAR, and SSTED up to 155 Mbps (OC-3/STM-1) Mbps full duplex 
(with 4 CPS packets per cell) in accordance ITU-T I.366.1 and I.363.2

– ATM traffic shaping for CBR, VBR, UBR, and GFR traffic types compatible with ATM 
forum TM4.1 for up to 64-Kbyte simultaneous ATM channels

– ATM AAL1 structured and unstructured circuit emulation service (CES 2.0) in accordance 
with ITU-T I.163.1 and ATM Forum af-vtoa-00-0078.000

– IMA (Inverse Multiplexing over ATM) for up to 31 IMA links over 8 IMA groups in 
accordance with the ATM forum AF-PHY-0086.000 (Version 1.0) and AF-PHY-0086.001 
(Version 1.1)

– ATM Transmission Convergence layer support in accordance with ITU-T I.432

– ATM OAM handling features compatible with ITU-T I.610

– PPP, Multi-Link (ML-PPP), Multi-Class (MC-PPP) and PPP mux in accordance with the 
following RFCs: 1661, 1662, 1990, 2686, and 3153

– IP support for IPv4 packets including TOS, TTL, and header checksum processing

– Ethernet over first mile IEEE 802.3ah

– Shim header

– Ethernet-to-Ethernet/AAL5/AAL2 inter-working

– L2 Ethernet switching using MAC address or IEEE Std. 802.1P/Q™ VLAN tags

1.SMII or SGMII media-independent interface is not currently supported.
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Overview

— Data bus widths:

– Single 32-bit data PCI interface that operates at up to 66 MHz

— PCI 3.3-V compatible (not 5-V compatible)

— PCI host bridge capabilities on both interfaces

— PCI agent mode supported on PCI interface

— Support for PCI-to-memory and memory-to-PCI streaming

— Memory prefetching of PCI read accesses and support for delayed read transactions

— Support for posting of processor-to-PCI and PCI-to-memory writes

— On-chip arbitration, supporting five masters on PCI

— Support for accesses to all PCI address spaces

— Parity support

— Selectable hardware-enforced coherency

— Address translation units for address mapping between host and peripheral

— Dual address cycle supported when the device is the target

— Internal configuration registers accessible from PCI

• Local bus controller (LBC)

— Multiplexed 32-bit address and data operating at up to 133 MHz

— Eight chip selects support eight external slaves

— Up to eight-beat burst transfers

— 32-, 16-, and 8-bit port sizes are controlled by an on-chip memory controller

— Three protocol engines available on a per chip select basis:

– General-purpose chip select machine (GPCM)

– Three user programmable machines (UPMs)

– Dedicated single data rate SDRAM controller

— Parity support

— Default boot ROM chip select with configurable bus width (8-, 16-, or 32-bit)

• Programmable interrupt controller (PIC)

— Functional and programming compatibility with the MPC8260 interrupt controller

— Support for 8 external and 35 internal discrete interrupt sources

— Support for one external (optional) and seven internal machine checkstop interrupt sources

— 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

• Dual industry-standard I2C interfaces

— Two-wire interface
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Electrical Characteristics

2.1.3 Output Driver Characteristics

Table 3 provides information on the characteristics of the output driver strengths. The values are 
preliminary estimates.

2.2 Power Sequencing
This section details the power sequencing considerations for the MPC8358E.

2.2.1 Power-Up Sequencing
MPC8358E does not require the core supply voltage (VDD and AVDD) and I/O supply voltages (GVDD, 
LVDD, and OVDD) to be applied in any particular order. During the power ramp up, before the power 
supplies are stable and if the I/O voltages are supplied before the core voltage, there may be a period of 
time that all input and output pins will actively be driven and cause contention and excessive current. In 
order to avoid actively driving the I/O pins and to eliminate excessive current draw, apply the core voltage 
(VDD) before the I/O voltage (GVDD, LVDD, and OVDD) and assert PORESET before the power supplies 
fully ramp up. In the case where the core voltage is applied first, the core voltage supply must rise to 90% 
of its nominal value before the I/O supplies reach 0.7 V, see Figure 4.

Table 3. Output Drive Capability

Driver Type Output Impedance (Ω) Supply Voltage

Local bus interface utilities signals 42 OVDD = 3.3 V

PCI signals 25

PCI output clocks (including PCI_SYNC_OUT) 42

DDR signal 20
36 (half-strength mode)1

1 DDR output impedance values for half strength mode are verified by design and not tested.

GVDD = 2.5 V

DDR2 signal 18
36 (half-strength mode)1

GVDD = 1.8 V

10/100/1000 Ethernet signals 42 LVDD = 2.5/3.3 V

DUART, system control, I2C, SPI, JTAG 42 OVDD = 3.3 V

GPIO signals 42 OVDD = 3.3 V
LVDD = 2.5/3.3 V
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UCC Ethernet Controller: Three-Speed Ethernet, MII Management

Figure 13 shows the MII receive AC timing diagram.

Figure 13. MII Receive AC Timing Diagram

8.2.3 RMII AC Timing Specifications

This section describes the RMII transmit and receive AC timing specifications.

8.2.3.1 RMII Transmit AC Timing Specifications

Table 30 provides the RMII transmit AC timing specifications.

Table 30. RMII Transmit AC Timing Specifications
At recommended operating conditions with LVDD/OVDD of 3.3 V ± 10%.

Parameter/Condition Symbol1 Min Typ Max Unit

REF_CLK clock tRMX — 20 — ns

REF_CLK duty cycle tRMXH/tRMX 35 — 65 %

REF_CLK to RMII data TXD[1:0], TX_EN delay tRMTKHDX
tRMTKHDV

2
—

— —
10

ns

REF_CLK data clock rise time tRMXR 1.0 — 4.0 ns

REF_CLK data clock fall time tRMXF 1.0 — 4.0 ns

Note:
1. The symbols used for timing specifications follow the pattern of t(first three letters of functional block)(signal)(state)(reference)(state) for 

inputs and t(first two letters of functional block)(reference)(state)(signal)(state) for outputs. For example, tRMTKHDX symbolizes RMII 
transmit timing (RMT) for the time tRMX 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 tRMX represents the RMII(RM) reference (X) clock. For rise and fall times, the latter 
convention is used with the appropriate letter: R (rise) or F (fall).

RX_CLK

RXD[3:0]

tMRDXKH

tMRX

tMRXH

tMRXR

tMRXF

RX_DV
RX_ER

tMRDVKH

Valid Data
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UCC Ethernet Controller: Three-Speed Ethernet, MII Management

Figure 16 shows the RMII receive AC timing diagram.

Figure 16. RMII Receive AC Timing Diagram

8.2.4 TBI AC Timing Specifications

This section describes the TBI transmit and receive AC timing specifications.

8.2.4.1 TBI Transmit AC Timing Specifications

Table 32 provides the TBI transmit AC timing specifications.

Table 32. TBI Transmit AC Timing Specifications
At recommended operating conditions with LVDD/OVDD of 3.3 V ± 10%.

Parameter/Condition Symbol1 Min Typ Max Unit Notes

GTX_CLK clock period tTTX — 8.0 — ns —

GTX_CLK duty cycle tTTXH/tTTX 40 — 60 % —

GTX_CLK to TBI data TCG[9:0] delay tTTKHDX
tTTKHDV

0.9
—

— —
5.0

ns

GTX_CLK clock rise time, (20% to 80%) tTTXR — — 1.0 ns —

GTX_CLK clock fall time, (80% to 20%) tTTXF — — 1.0 ns —

GTX_CLK125 reference clock period tG125 — 8.0 — ns 2

GTX_CLK125 reference clock duty cycle tG125H/tG125 45 — 55 ns —

Notes:
1. The symbols used for timing specifications follow the pattern of t(first two letters of functional block)(signal)(state )(reference)(state) for 

inputs and t(first two letters of functional block)(reference)(state)(signal)(state) for outputs. For example, tTTKHDV symbolizes the TBI 
transmit timing (TT) with respect to the time from tTTX (K) going high (H) until the referenced data signals (D) reach the valid 
state (V) or setup time. Also, tTTKHDX symbolizes the TBI transmit timing (TT) with respect to the time from tTTX (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 tTTX 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).

2. This symbol is used to represent the external GTX_CLK125 and does not follow the original symbol naming convention.

REF_CLK

RXD[1:0]

tRMRDXKH

tRMX

tRMXH

tRMXR

tRMXF

CRS_DV
RX_ER

tRMRDVKH

Valid Data
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UCC Ethernet Controller: Three-Speed Ethernet, MII Management

Figure 17 shows the TBI transmit AC timing diagram.

Figure 17. TBI Transmit AC Timing Diagram

8.2.4.2 TBI Receive AC Timing Specifications

Table 33 provides the TBI receive AC timing specifications.

Table 33. TBI Receive AC Timing Specifications
At recommended operating conditions with LVDD/OVDD of 3.3 V ± 10%.

Parameter/Condition Symbol1 Min Typ Max Unit Notes

PMA_RX_CLK clock period tTRX — 16.0 — ns —

PMA_RX_CLK skew tSKTRX 7.5 — 8.5 ns —

RX_CLK duty cycle tTRXH/tTRX 40 — 60 % —

RCG[9:0] setup time to rising PMA_RX_CLK tTRDVKH
2.5 — — ns 2

RCG[9:0] hold time to rising PMA_RX_CLK tTRDXKH
1.0 — — ns 2

RX_CLK clock rise time, VIL(min) to VIH(max) tTRXR 0.7 — 2.4 ns —

RX_CLK clock fall time, VIH(max) to VIL(min) tTRXF 0.7 — 2.4 ns —

Notes:
1. The symbols used for timing specifications follow the pattern of t(first two letters of functional block)(signal)(state)(reference)(state) for 

inputs and t(first two letters of functional block)(reference)(state)(signal)(state) for outputs. For example, tTRDVKH symbolizes TBI receive 
timing (TR) with respect to the time data input signals (D) reach the valid state (V) relative to the tTRX clock reference (K) 
going to the high (H) state or setup time. Also, tTRDXKH symbolizes TBI receive timing (TR) with respect to the time data input 
signals (D) went invalid (X) relative to the tTRX 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 tTRX 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_CLK0.

GTX_CLK

TXD[7:0]

tTTX

tTTXH

tTTXR

tTTXF

tTTKHDX

TX_EN
TX_ER
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UCC Ethernet Controller: Three-Speed Ethernet, MII Management

Figure 18 shows the TBI receive AC timing diagram.

Figure 18. TBI Receive AC Timing Diagram

8.2.5 RGMII and RTBI AC Timing Specifications

Table 34 presents the RGMII and RTBI AC timing specifications.

Table 34. RGMII and RTBI AC Timing Specifications
At recommended operating conditions with LVDD of 2.5 V ± 5%.

Parameter/Condition Symbol1 Min Typ Max Unit Notes

Data to clock output skew (at transmitter) tSKRGTKHDX
tSKRGTKHDV

–0.5
—

— —
0.5

ns

Data to clock input skew (at receiver) tSKRGDXKH
tSKRGDVKH

1.1
—

— —
2.6

ns 2

Clock cycle duration tRGT 7.2 8.0 8.8 ns 3

Duty cycle for 1000Base-T tRGTH/tRGT 45 50 55 % 4, 5

Duty cycle for 10BASE-T and 100BASE-TX tRGTH/tRGT 40 50 60 % 3, 5

Rise time (20–80%) tRGTR — — 0.75 ns —

Fall time (20–80%) tRGTF — — 0.75 ns —

GTX_CLK125 reference clock period tG125 — 8.0 — ns 6

PMA_RX_CLK1

RCG[9:0]

tTRX

tTRXH

tTRXR

tTRXF

tTRDVKH

PMA_RX_CLK0

tTRDXKH

tTRDVKH

tTRDXKH

tSKTRX

tTRXH

Even RCG Odd RCG
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Local Bus

Figure 24. Local Bus Signals, GPCM/UPM Signals for LCRR[CLKDIV] = 2 (DLL Enabled)

Figure 25. Local Bus Signals, GPCM/UPM Signals for LCRR[CLKDIV] = 2 (DLL Bypass Mode)

LSYNC_IN

UPM Mode Input Signal:
LUPWAIT

tLBIXKH2
tLBIVKH2

tLBIVKH1

tLBIXKH1

tLBKHOZ1

T1

T3

Input Signals:
LAD[0:31]/LDP[0:3]

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

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

tLBKHOV1

tLBKHOV1

tLBKHOZ1

LCLK

UPM Mode Input Signal:
LUPWAIT

tLBIXKH
tLBIVKH

tLBIVKH

tLBIXKH

tLBKHOZ

T1

T3

Input Signals:
LAD[0:31]/LDP[0:3]

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

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

tLBKHOV

tLBKHOV

tLBKHOZ

(DLL Bypass Mode)
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JTAG

Figure 28 provides the AC test load for TDO and the boundary-scan outputs of the device.

Figure 28. AC Test Load for the JTAG Interface

Figure 29 provides the JTAG clock input timing diagram.

Figure 29. JTAG Clock Input Timing Diagram

Figure 30 provides the TRST timing diagram.

Figure 30. TRST Timing Diagram

Figure 31 provides the boundary-scan timing diagram.

Figure 31. Boundary-Scan Timing Diagram

Output Z0 = 50 Ω OVDD/2
RL = 50 Ω

JTAG

tJTKHKL tJTGR

External Clock VMVMVM

tJTG tJTGF

VM = Midpoint Voltage (OVDD/2)

TRST

VM = Midpoint Voltage (OVDD/2)

VM VM

tTRST

VM = Midpoint Voltage (OVDD/2)

VM VM

tJTDVKH
tJTDXKH

Boundary
Data Outputs

Boundary
Data Outputs

JTAG
External Clock

Boundary
Data Inputs

Output Data Valid

tJTKLDX

tJTKLDZ

tJTKLDV

Input
Data Valid

Output Data Valid
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PCI

12 PCI
This section describes the DC and AC electrical specifications for the PCI bus of the MPC8358E.

12.1 PCI DC Electrical Characteristics
Table 45 provides the DC electrical characteristics for the PCI interface of the device.

12.2 PCI AC Electrical Specifications
This section describes the general AC timing parameters of the PCI bus of the device. Note that the 
PCI_CLK or PCI_SYNC_IN signal is used as the PCI input clock depending on whether the device is 
configured as a host or agent device. Table 46 provides the PCI AC timing specifications at 66 MHz.

.

Table 45. PCI DC Electrical Characteristics

Parameter Symbol Test Condition Min Max Unit

High-level input voltage VIH VOUT ≥ VOH (min) or 0.5 × OVDD OVDD + 0.5 V

Low-level input voltage VIL VOUT ≤ VOL (max) -0.5 0.3 × OVDD V

High-level output voltage VOH IOH = –500 μA 0.9 × OVDD — V

Low-level output voltage VOL IOL = 1500 μA — 0.1 × OVDD V

Input current IIN 0 V ≤ VIN
1 ≤ OVDD — ±10 μA

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

Table 46. PCI AC Timing Specifications at 66 MHz

Parameter Symbol1 Min Max Unit Notes

Clock to output valid tPCKHOV — 6.0 ns 2

Output hold from clock tPCKHOX 1 — ns 2

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

Notes:
1.  The symbols used for timing specifications follow the pattern of t(first two letters of functional block)(signal)(state)(reference)(state) for 

inputs and t(first two letters of functional block)(reference)(state)(signal)(state) for outputs. For example, tPCIVKH symbolizes PCI timing 
(PC) with respect to the time the input signals (I) reach the valid state (V) relative to the PCI_SYNC_IN clock, tSYS, reference 
(K) going to the high (H) state or setup time. Also, tPCRHFV 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.

2. 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.
4. Input timings are measured at the pin.
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PCI

Figure 35 provides the AC test load for PCI.

Figure 35. PCI AC Test Load

Figure 36 shows the PCI input AC timing conditions.

Figure 36. PCI Input AC Timing Measurement Conditions

Table 47. PCI AC Timing Specifications at 33 MHz

Parameter Symbol1 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, 4

Input hold from clock tPCIXKH 0.3 — ns 2, 4

Notes:
1. The symbols used for timing specifications herein 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, tPCIVKH symbolizes PCI timing 
(PC) with respect to the time the input signals (I) reach the valid state (V) relative to the PCI_SYNC_IN clock, tSYS, reference 
(K) going to the high (H) state or setup time. Also, tPCRHFV 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.

2. 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.
4. Input timings are measured at the pin.

Output Z0 = 50 Ω OVDD/2
RL = 50 Ω

tPCIVKH

CLK

Input

tPCIXKH
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HDLC, BISYNC, Transparent, and Synchronous UART

Figure 47 shows the UTOPIA timing with internal clock.

Figure 47. UTOPIA AC Timing (Internal Clock) Diagram

19 HDLC, BISYNC, Transparent, and Synchronous 
UART

This section describes the DC and AC electrical specifications for the high level data link control (HDLC), 
BISYNC, transparent, and synchronous UART protocols of the MPC8358E.

19.1 HDLC, BISYNC, Transparent, and Synchronous UART DC 
Electrical Characteristics

Table 60 provides the DC electrical characteristics for the device HDLC, BISYNC, transparent, and 
synchronous UART protocols.

Table 60. HDLC, BISYNC, Transparent, and Synchronous UART DC Electrical Characteristics

Characteristic Symbol Condition Min Max Unit

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

Output low voltage VOL IOL = 3.2 mA — 0.5 V

Input high voltage VIH — 2.0 OVDD + 0.3 V

Input low voltage VIL — –0.3 0.8 V

Input current IIN 0 V ≤ VIN ≤ OVDD — ±10 μA

UtopiaCLK (Output)

tUIIXKH

tUIKHOV

Input Signals:
UTOPIA

Output Signals:
UTOPIA

tUIIVKH

tUIKHOX
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USB

20 USB
This section provides the AC and DC electrical specifications for the USB interface of the MPC8358E.

20.1 USB DC Electrical Characteristics
Table 63 provides the DC electrical characteristics for the USB interface.

20.2 USB AC Electrical Specifications
 Table 64 describes the general timing parameters of the USB interface of the device.

Figure 51 provide the AC test load for the USB.

Figure 51. USB AC Test Load

Table 63. USB DC Electrical Characteristics

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 – 0.4 — V

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

Input current IIN — ±10 μA

Table 64. 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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4. Datum A, the seating plane, is determined by the spherical crowns of the solder balls.
5. Parallelism measurement must exclude any effect of mark on top surface of package.
6. Distance from the seating plane to the encapsulant material.

21.3 Pinout Listings
Refer to AN3097, “MPC8360/MPC8358E PowerQUICC Design Checklist,” for proper pin termination 
and usage.

Table 65 shows the pin list of the MPC8358E PBGA package.

Table 65. MPC8358E PBGA Pinout Listing

Signal Package Pin Number Pin Type
Power
Supply

Notes

DDR SDRAM Memory Controller Interface

MEMC_MDQ[0:63] AD20, AG24, AF24, AH24, AF23, AE22, AH26, AD21, 
AH25, AD22, AF27, AB24, AG25, AC22, AE25, AC24, 
AD25, AB25, AC25, AG28, AD26, AE23, AG26, AC26, 
AD27, V25, AA28, AA25, Y26, W27, U24, W24, E28, 
H24, E26, D25, G27, H25, G26, F26, F27, F25, D26, F24, 
G25, E27, D27, C28, C27, F22, B26, F21, B28, E22, D24, 
C24, A25, E20, F20, D20, A23, C21, C23, E19

I/O GVDD —

MEMC_MECC[0:7] N26, N24, J26, H28, N28, P24, L26, K24 I/O GVDD —

MEMC_MDM[0:8] AG23, AD23, AE26, V28, G28, D28, D23, B24, U27 O GVDD —

MEMC_MDQS[0:8] AH23, AH27, AF28, T28, H26, E25, B25, A24, R28 I/O GVDD —

MEMC_MBA[0:2] V26, W28, Y28 O GVDD —

MEMC_MA[0:14] L25, M25, M24, K28, P28, T24, M27, R25, P25, L28, 
U26, M28, L27, K27, H27

O GVDD —

MEMC_MODT[0:3] AE21, AC19, E23, B23 — GVDD 6

MEMC_MWE R27 O GVDD —

MEMC_MRAS W25 O GVDD —

MEMC_MCAS R24 O GVDD —

MEMC_MCS[0:3] T26, U28, J25, F28 O GVDD —

MEMC_MCKE[0:1] AD24, AE28 O GVDD —

MEMC_MCK[0:5] AG22, AG27, A26, C26, P26, E21 O GVDD —

MEMC_MCK[0:5] AF22, AF26, A27, B27, N27, D22 O GVDD —

MDIC[0:1] F19, AA27 I/O GVDD 11

PCI 

PCI_INTA/
PF[5]

R3 I/O LVDD2 2

PCI_RESET_OUT/
PF[6]

P6 I/O LVDD2 —

PCI_AD[0:31]/
PG[0:31]

AB5, AC5, AG1, AA5, AF2, AD4, Y6, AF1, AE2, AC4, 
AD3, AE1, Y4, AC3, AD2, AD1, AB2, Y3, AA1, Y1, W1, 
V6, W3, V4, T5, W2, V5, V1, U4, V2, U2, T2

I/O LVDD2 —

PCI_C_BE[0:3]/
PF[7:10]

Y5, AC2, Y2, U5 I/O OVDD —
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The following steps describe how to use Table 74. See Example 1.

1. Choose the up or down sections in the table according to input clock rate 33 MHz or 66 MHz.

2. Select a suitable CSB and core clock rates from Table 74. Copy the SPMF and CORE PLL 
configuration bits.

3. Select a suitable QUICC Engine block clock rate from Table 74. Copy the CEPMF and CEPDF 
configuration bits.

4. Insert the chosen SPMF, COREPLL, CEPMF and CEPDF to the RCWL fields, respectively.

Example 1. Sample Table Use

c5 æ æ 10000 0 33 — — 533 — ∞ ∞

c6 æ æ 10001 0 33 — — 566 — — ∞

66 MHz CLKIN/PCI_SYNC_IN Options

s1h 0011 0000110 æ æ 66 200 400 — ∞ ∞ ∞

s2h 0011 0000101 æ æ 66 200 500 — — ∞ ∞

s3h 0011 0000110 æ æ 66 200 600 — — — ∞

s4h 0100 0000011 æ æ 66 266 400 — ∞ ∞ ∞

s5h 0100 0000100 æ æ 66 266 533 — — ∞ ∞

s6h 0100 0000101 æ æ 66 266 667 — — — ∞

s7h 0101 0000010 æ æ 66 333 333 — ∞ ∞ ∞

s8h 0101 0000011 æ æ 66 333 500 — — ∞ ∞

s9h 0101 0000100 æ æ 66 333 667 — — — ∞

c1h æ æ 00101 0 66 — — 333 ∞ ∞ ∞

c2h æ æ 00110 0 66 — — 400 ∞ ∞ ∞

c3h æ æ 00111 0 66 — — 466 — ∞ ∞

c4h æ æ 01000 0 66 — — 533 — ∞ ∞

c5h æ æ 01001 0 66 — — 600 — — ∞

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.

SPMF
CORE
PLL

CEPMF CEPDF
Input Clock 

(MHz)
CSB Freq 

(MHz)
Core Freq 

(MHz)

QUICC 
Engine Freq 

(MHz)

400
(MHz)

1000 0000011 01001 0 33 266 400 300 ∞

Table 74. Suggested PLL Configurations (continued)

Conf 
No.1

SPMF
CORE
PLL

CEPMF CEPDF
Input 

Clock Freq 
(MHz)

CSB Freq 
(MHz)

Core Freq 
(MHz)

QUICC 

Engine 
Freq (MHz)

400
(MHz)

533
(MHz)

667
(MHz)
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•  To configure the device with CSB clock rate of 266 MHz, core rate of 400 MHz, and QUICC 
Engine clock rate 300 MHz while the input clock rate is 33 MHz. Conf No. ‘s10’ and ‘c1’ are 
selected from Table 74. SPMF is 1000, CORPLL is 0000011, CEPMF is 01001, and CEPDF is 0.

23 Thermal
This section describes the thermal specifications of the MPC8358E.

23.1 Thermal Characteristics
Table 75 provides the package thermal characteristics for the 668 29 mm x 29 mm PBGA package.

23.2 Thermal Management Information
For the following sections, PD = (VDD × IDD) + PI/O where PI/O is the power dissipation of the I/O drivers. 
See Table 5 for typical power dissipations values.

Table 75. Package Thermal Characteristics for the PBGA Package

Characteristic Symbol Value Unit Notes

Junction-to-ambient Natural Convection on single layer board (1s) RθJA 20 °C/W 1, 2

Junction-to-ambient Natural Convection on four layer board (2s2p) RθJA 14 °C/W 1, 2, 3

Junction-to-ambient (@1 m/s) on single layer board (1s) RθJMA 15 °C/W 1, 3

Junction-to-ambient (@ 1 m/s) on four layer board (2s2p) RθJMA 11 •C/WC/W 1, 3

Junction-to-board thermal RθJB 6 •C/WC/W 4

Junction-to-case thermal RθJC 4 •C/WC/W 5

Junction-to-Package Natural Convection on Top ψJT 4 •C/WC/W 6

Notes
1. Junction temperature is a function of die size, on-chip power dissipation, package thermal resistance, mounting site 

(board) temperature, ambient temperature, air flow, power dissipation of other components on the board, and board 
thermal resistance.

2. Per JEDEC JESD51-2 and JEDEC JESD51-9 with the single layer board horizontal.
3. Per JEDEC JESD51-6 with the board horizontal. 1 m/sec is approximately equal to 200 linear feet per minute (LFM).
4. Thermal resistance between the die and the printed circuit board per JEDEC JESD51-8. Board temperature is 

measured on the top surface of the board near the package.
5. Thermal resistance between the die and the case top surface as measured by the cold plate method (MIL SPEC-883 

Method 1012.1).
6. Thermal characterization parameter indicating the temperature difference between package top and the junction 

temperature per JEDEC JESD51-2. When Greek letters are not available, the thermal characterization parameter 
is written as Psi-JT.
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23.2.1 Estimation of Junction Temperature with Junction-to-Ambient 
Thermal Resistance

An estimation of the chip junction temperature, TJ, can be obtained from the equation:

TJ = TA + (RθJA × PD)

where:

TJ = junction temperature (°C)

TA = ambient temperature for the package (°C)

RθJA = junction-to-ambient thermal resistance (°C/W)

PD = power dissipation in the package (W)

The junction-to-ambient thermal resistance is an industry standard value that provides a quick and easy 
estimation of thermal performance. As a general statement, the value obtained on a single-layer board is 
appropriate for a tightly packed printed-circuit board. The value obtained on the board with the internal 
planes is usually appropriate if the board has low power dissipation and the components are well separated. 
Test cases have demonstrated that errors of a factor of two (in the quantity TJ – TA) are possible.

23.2.2 Estimation of Junction Temperature with Junction-to-Board 
Thermal Resistance

The thermal performance of a device cannot be adequately predicted from the junction-to-ambient thermal 
resistance. The thermal performance of any component is strongly dependent on the power dissipation of 
surrounding components. In addition, the ambient temperature varies widely within the application. For 
many natural convection and especially closed box applications, the board temperature at the perimeter 
(edge) of the package will be approximately the same as the local air temperature near the device. 
Specifying the local ambient conditions explicitly as the board temperature provides a more precise 
description of the local ambient conditions that determine the temperature of the device. At a known board 
temperature, the junction temperature is estimated using the following equation:

TJ = TB + (RθJB × PD)

where:

TJ = junction temperature (°C)

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

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

PD = power dissipation in the package (W)

When the heat loss from the package case to the air can be ignored, acceptable predictions of junction 
temperature can be made. The application board should be similar to the thermal test condition: the 
component is soldered to a board with internal planes.
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23.2.1 Estimation of Junction Temperature with Junction-to-Ambient 
Thermal Resistance

An estimation of the chip junction temperature, TJ, can be obtained from the equation:
TJ = TA + (R� JA × PD)

where:
TJ = junction temperature (° C)
TA = ambient temperature for the package (° C)
R� JA = junction-to-ambient thermal resistance (° C/W)
PD = power dissipation in the package (W)

The junction-to-ambient thermal resistance is an industry standard value that provides a quick and easy 
estimation of thermal performance. As a general statement, the value obtained on a single-layer board is 
appropriate for a tightly packed printed-circuit board. The value obtained on the board with the internal 
planes is usually appropriate if the board has low power dissipation and the components are well separated. 
Test cases have demonstrated that errors of a factor of two (in the quantity TJ � T A) are possible.

23.2.2 Estimation of Junction Temperature with Junction-to-Board 
Thermal Resistance

The thermal performance of a device cannot be adequately predicted from the junction-to-ambient thermal 
resistance. The thermal performance of any component is strongly dependent on the power dissipation of 
surrounding components. In addition, the ambient temperature varies widely within the application. For 
many natural convection and especially closed box applications, the board temperature at the perimeter 
(edge) of the package will be approximately the same as the local air temperature near the device. 
Specifying the local ambient conditions explicitly as the board temperature provides a more precise 
description of the local ambient conditions that determine the temperature of the device. At a known board 
temperature, the junction temperature is estimated using the following equation:

TJ = TB + (R� JB ×  PD)

where:
TJ = junction temperature (° C)
TB = board temperature at the package perimeter (° C)
R� JA = junction to board thermal resistance (° C/W) per JESD51-8
PD = power dissipation in the package (W)

When the heat loss from the package case to the air can be ignored, acceptable predictions of junction 
temperature can be made. The application board should be similar to the thermal test condition: the 
component is soldered to a board with internal planes.


