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widerange of protocolsincluding ATM, Ethernet, HDL C, and POS. The QUICC Engine module€'s enhanced interworking eases
the transition and reduces investment costs from ATM to IP based systems. The other major features include adual DDR

SDRAM memory controller for the MPC8360E, which allows equipment providersto partition system parameters and datain
an extremely efficient way, such asusing one 32-bit DDR memory controller for control plane processing and the other for data
plane processing. The MPC8358E hasasingle DDR SDRAM memory controller. The MPC8360E/58E a so offers a32-bit PCI
controller, aflexible local bus, and a dedicated security engine.

This figure shows the MPC8360Ebl ock diagram.
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Figure 1. MPC8360E Block Diagram
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Overall DC Electrical Characteristics

Table 1. Absolute Maximum Ratings? (continued)

Characteristic Symbol Max Value Unit Notes
Storage temperature range Tste —551t0 150 °C —
Notes:
1. Functional and tested operating conditions are given in Table 2. Absolute maximum ratings are stress ratings only, and

o

functional operation at the maximums is not guaranteed. Stresses beyond those listed may affect device reliability or cause
permanent damage to the device.

Caution: MV,y must not exceed GVpp by more than 0.3 V. This limit may be exceeded for a maximum of 100 ms during
power-on reset and power-down sequences.

Caution: OV must not exceed OVpp by more than 0.3 V. This limit may be exceeded for a maximum of 100 ms during
power-on reset and power-down sequences.

. Caution: LV,y must not exceed LVpp by more than 0.3 V. This limit may be exceeded for a maximum of 100 ms during

power-on reset and power-down sequences.

(M,L,0)V |y and MVgrgg may overshoot/undershoot to a voltage and for a maximum duration as shown in Figure 3.

OV,y on the PCI interface may overshoot/undershoot according to the PCI Electrical Specification for 3.3-V operation, as
shown in Figure 4.

2.1.2 Power Supply Voltage Specification

Thistable providesthe recommended operating conditionsfor the device. Notethat the valuesin thistable are the recommended
and tested operating conditions. Proper device operation outside of these conditions is not guaranteed.

Table 2. Recommended Operating Conditions

Characteristic Symbol Recommended Unit Notes
Value

Core and PLL supply voltage for Vpp & AVpp 1.2V =60 mVv \Y 1,3

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 1.3V+£50mV \ 1,3

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

DDR and DDR2 DRAM I/O supply voltage GVpp \% —
DDR 25V +125mV
DDR2 1.8V 90 mV

Three-speed Ethernet I/0O supply voltage LVpp0 3.3V 330 mV \% —
25V +125mV

Three-speed Ethernet I/O supply voltage LVppl 3.3V 330 mV \% —
25V +125mV

Three-speed Ethernet I/O supply voltage LVpp2 3.3V 330 mV \% —
25V +125mV
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DUART DC Electrical Characteristics

7 DUART

This section describes the DC and AC electrical specifications for the DUART interface of the M PC8360E/58E.

7.1 DUART DC Electrical Characteristics

Thistable providesthe DC electrical characteristics for the DUART interface of the device.
Table 23. DUART DC Electrical Characteristics

Parameter Symbol Min Max Unit Notes
High-level input voltage ViH 2 OVpp + 0.3 \Y —
Low-level input voltage OVpp Vi -0.3 0.8 \Y —
High-level output voltage, loy = —100 uA VoH OVpp—0.4 — \Y —
Low-level output voltage, 1o = 100 pA VoL — 0.2 \% —
Input current (0 V ¥/, <OVpp) N — +10 A 1

Note:
1. Note that the symbol V|, in this case, represents the OV symbol referenced in Table 1 and Table 2.

7.2 DUART AC Electrical Specifications

Thistable provides the AC timing parameters for the DUART interface of the device.
Table 24. DUART AC Timing Specifications

Parameter Value Unit Notes
Minimum baud rate 256 baud —
Maximum baud rate >1,000,000 baud 1
Oversample rate 16 — 2

Notes:

1. Actual attainable baud rate is limited by the latency of interrupt processing.
2. The middle of a start bit is detected as the eighth sampled 0 after the 1-to-0 transition of the start bit. Subsequent bit values
are sampled each sixteenth sample.

8 UCC Ethernet Controller: Three-Speed Ethernet,
MIl Management
This section provides the AC and DC electrical characteristics for three-speed, 10/100/1000, and M1l management.

8.1 Three-Speed Ethernet Controller (10/100/1000 Mbps)—
GMI/MII/RMII/TBI/RGMII/RTBI Electrical Characteristics

The electrical characteristics specified here apply to all GMII (gigabit mediaindependent interface), M1I (media independent
interface), RMI1 (reduced mediaindependent interface), TBI (ten-bit interface), RGMII (reduced gigabit media independent

interface), and RTBI (reduced ten-bit interface) signals except MDIO (management datainput/output) and MDC (management
dataclock). TheMIl, RMII, GMII, and TBI interfaces are only defined for 3.3V, whilethe RGMII and RTBI interfacesare only
defined for 2.5 V. The RGMII and RTBI interfacesfollow the Hewl ett-Packard reduced pin-count interface for Gigabit Ethernet
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GMIl, MIl, RMII, TBI, RGMII, and RTBI AC Timing Specifications

8.2.1.2 GMII Receive AC Timing Specifications

This table provides the GMII receive AC timing specifications.
Table 28. GMII Receive AC Timing Specifications

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

Parameter/Condition Symbol* Min Typ Max Unit | Notes
RX_CLK clock period teRX — 8.0 — ns —
RX_CLK duty cycle torxHtGRX 40 — 60 % —
RXD[7:0], RX_DV, RX_ER setup time to RX_CLK {GRDVKH 2.0 — — ns —
RXD[7:0], RX_DV, RX_ER hold time to RX_CLK tGRDXKH 0.2 — — ns 2
RX_CLK clock rise time, (20% to 80%) {GRXR — — 1.0 ns —
RX_CLK clock fall time, (80% to 20%) tGRXE — — 1.0 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, tgrpykH Symbolizes GMII
receive timing (GR) with respect to the time data input signals (D) reaching the valid state (V) relative to the tgy clock
reference (K) going to the high state (H) or setup time. Also, tgrpxkr Symbolizes GMII receive timing (GR) with respect to
the time data input signals (D) went invalid (X) relative to the tgrx clock reference (K) going to the low (L) state or hold time.
Note that, in general, the clock reference symbol representation is based on three letters representing the clock of a
particular functional. For example, the subscript of tgrx represents the GMII (G) receive (RX) clock. For rise and fall times,
the latter convention is used with the appropriate letter: R (rise) or F (fall).

2. Inrev. 2.0 silicon, due to errata, tgrpxkH Minimum is 0.5 which is not compliant with the standard. Refer to Errata
QE_ENET18 in Chip Errata for the MPC8360E, Rev. 1.

Thisfigure shows the GMII receive AC timing diagram.

l< terx > tGRXR —>
RX_CLK
{GRXH teRrRXF
RXD[7:0]
RX_DV
RX_ER
~<—— tGRDXKH —>
tGRDVKH —> <

Figure 11. GMII Receive AC Timing Diagram

MPC8360E/MPC8358E PowerQUICC Il Pro Processor Revision 2.x TBGA Silicon Hardware Specifications, Rev. 5

28 Freescale Semiconductor



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

8.2.5 RGMII and RTBI AC Timing Specifications

Thistable presents the RGMII and RTBI AC timing specifications.
Table 35. RGMIl and RTBI AC Timing Specifications

At recommended operating conditions with LVpp of 2.5 V + 5%.

Parameter/Condition Symboll Min Typ Max Unit | Notes

Data to clock output skew (at transmitter) tSKRGTKHDX -0.5 — — ns 7
ISKRGTKHDV — 0.5

Data to clock input skew (at receiver) {SKRGDXKH 1.0 — — ns 2
ISKRGDVKH — 2.6

Clock cycle duration traT 7.2 8.0 8.8 ns 3

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

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

Rise time (20—-80%) treTR — — 0.75 ns —

Fall time (20-80%) tRaTE — — 0.75 ns —

GTX_CLK125 reference clock period tg12s — 8.0 — ns 6

GTX_CLK125 reference clock duty cycle tg125n/te1os 47 — 53 % —

Notes:

1. Note that, in general, the clock reference symbol representation for this section is based on the symbols RGT to represent
RGMII and RTBI timing. For example, the subscript of trT represents the TBI (T) receive (Rx) clock. Note also that the
notation for rise (R) and fall (F) times follows the clock symbol that is being represented. For symbols representing skews,
the subscript is skew (SK) followed by the clock that is being skewed (RGT).

2. This implies that PC board design requires clocks to be routed such that an additional trace delay of greater than 1.5 ns can
be added to the associated clock signal.

3. For 10 and 100 Mbps, tggT Scales to 400 ns + 40 ns and 40 ns * 4 ns, respectively.

4. Duty cycle may be stretched/shrunk during speed changes or while transitioning to a received packet's clock domains as
long as the minimum duty cycle is not violated and stretching occurs for no more than three tgrgt of the lowest speed
transitioned between.

5. Duty cycle reference is LVpp/2.

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

7. Inrev. 2.0 silicon, due to errata, tsxrgTkHDX MiNIMUM is —2.3 ns and tskrgTKHDY Maximum is 1 ns for UCC1, 1.2 ns for
UCC2 option 1, and 1.8 ns for UCC2 option 2. In rev. 2.1 silicon, due to errata, tsxrgTkHD) MiNimum is —0.65 ns for UCC2
option 1 and —0.9 for UCC2 option 2, and tsxrgTkHpy Maximum is 0.75 ns for UCC1 and UCC2 option 1 and 0.85 for UCC2
option 2. Refer to Errata QE_ENET10 in Chip Errata for the MPC8360E, Rev. 1. UCC1 does meet tsxrgTkHDX MiNimum for
rev. 2.1 silicon.

o
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JTAG AC Electrical Characteristics

10.2 JTAG AC Electrical Characteristics

This section describes the AC electrical specifications for the IEEE 1149.1 (JTAG) interface of the device.
This table provides the JTAG AC timing specifications as defined in Figure 30 through Figure 33.
Table 43. JTAG AC Timing Specifications (Independent of CLKIN)?!

At recommended operating conditions (see Table 2).

Parameter Symbol 2 Min Max Unit | Notes
JTAG external clock frequency of operation fire 0 33.3 MHz —
JTAG external clock cycle time tyre 30 — ns —
JTAG external clock duty cycle tTkrkL TG 45 55 % —
JTAG external clock rise and fall times tyTer & tyTGE 0 2 ns —
TRST assert time trRsT 25 — ns 3
Input setup times: ns 4
Boundary-scan data t3TDVKH 4 —
TMS, TDI tTIvkH 4 —
Input hold times: ns 4
Boundary-scan data t3TDXKH 10 —
TMS, TDI t3TIXKH 10 —
Valid times: ns 5
Boundary-scan data t3TkLDV 2 11
TDO tyTkLov 2 11
Output hold times: ns 5
Boundary-scan data t3TKLDX 2 —
TDO tyTKLOX 2 —
JTAG external clock to output high impedance: ns 56
Boundary-scan data t3TkLDZ 2 19
TDO LyTkLOZ 2 9

Notes:

1. All outputs are measured from the midpoint voltage of the falling/rising edge of tr¢ g to the midpoint of the signal in
guestion. The output timings are measured at the pins. All output timings assume a purely resistive 50-Q load (see
Figure 22). Time-of-flight delays must be added for trace lengths, vias, and connectors in the system.

2. The symbols used for timing specifications herein follow the pattern of ti.st two letters of functional black)(signal)(state)

(reference)(state) fOT INPULS @nd Yirst two letters of functional block)(reference)(state)(signal)(state) fOr outputs. For example, tyrpykn

symbolizes JTAG device timing (JT) with respect to the time data input signals (D) reaching the valid state (V) relative to

the ty1¢ clock reference (K) going to the high (H) state or setup time. Also, tyrpxkH Symbolizes JTAG timing (JT) with respect
to the time data input signals (D) went invalid (X) relative to the tjrg 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 rise and fall times, the latter convention is used with the appropriate letter: R (rise) or F (fall).

TRST is an asynchronous level sensitive signal. The setup time is for test purposes only.

Non-JTAG signal input timing with respect to tyc .

Non-JTAG signal output timing with respect to trc k.

Guaranteed by design and characterization.

S e
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Timers DC Electrical Characteristics

This figure shows the PCI input AC timing conditions.

CLK
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Input

Figure 37. PCl Input AC Timing Measurement Conditions

This figure shows the PCI output AC timing conditions.

S N S N
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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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GPIO AC Timing Specifications

14.2 GPIO AC Timing Specifications

Thistable provides the GPIO input and output AC timing specifications.
Table 52. GPIO Input AC Timing Specifications1

Characteristic Symbol2 Typ Unit

GPIO inputs—minimum pulse width tPiwiD 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. GPIO inputs and outputs are asynchronous to any visible clock. GPIO outputs should be synchronized before use by any

external synchronous logic. GPIO inputs are required to be valid for at least tp)yp NS to ensure proper operation.
Thisfigure provides the AC test load for the GPIO.
Output 4€> Zp=50 Q ()—\/v\/\—OVDD/2
R =50 Q

Figure 40. GPIO AC Test Load

15 IPIC

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

15.1 IPIC DC Electrical Characteristics

Thistable provides the DC electrical characteristics for the external interrupt pins of the IPIC.
Table 53. IPIC DC Electrical Characteristics

Characteristic Symbol Condition Min Max Unit
Input high voltage ViH — 2.0 OVpp + 0.3 \Y,
Input low voltage Vi — -0.3 0.8 \Y,
Input current N — — +10 UA
Output low voltage VoL loL = 6.0 mA — 0.5 \Y
Output low voltage VoL lop =3.2mA — 0.4 \

Notes:
1. This table applies for pins IRQ[0:7], IRQ_OUT, MCP_OUT, and CE ports Interrupts.
2. IRQ_OUT and MCP_OUT are open drain pins, thus Vgy is not relevant for those pins.
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IPIC AC Timing Specifications

15.2 IPIC AC Timing Specifications

Thistable provides the IPIC input and output AC timing specifications.
Table 54. IPIC Input AC Timing Specificationsl

Characteristic Symbol2 Min Unit

IPIC inputs—minimum pulse width tpiwiD 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. IPIC inputs and outputs are asynchronous to any visible clock. IPIC outputs should be synchronized before use by any
external synchronous logic. IPIC inputs are required to be valid for at least tpyp NS to ensure proper operation when
working in edge triggered mode.

16  SPI

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

16.1 SPI DC Electrical Characteristics

Thistable provides the DC electrical characteristics for the device SPI.
Table 55. SPI DC Electrical Characteristics

Characteristic Symbol Condition Min Max Unit
Output high voltage VoH lon =—6.0 mA 2.4 —
Output low voltage VoL loL = 6.0 mA — 0.5 \Y
Output low voltage VoL loL =3.2mA — 0.4 \
Input high voltage V4 — 2.0 OVpp + 0.3 \Y
Input low voltage Vi — -0.3 0.8 \Y
Input current N 0V <V|y<OVpp — +10 UA

16.2 SPI AC Timing Specifications

Thistable and provide the SPI input and output AC timing specifications.
Table 56. SPI AC Timing Specifications1

Characteristic Symbol2 Min Max Unit

SPI outputs—Master mode (internal clock) delay tNIKHOX 0.3 — ns
tNIKHOV — 8

SPI outputs—Slave mode (external clock) delay tNEKHOX 2 — ns
INEKHOV - 8

SPI inputs—Master mode (internal clock) input setup time INIVKH 8 — ns

SPI inputs—Master mode (internal clock) input hold time INIIXKH 0 — ns

SPI inputs—Slave mode (external clock) input setup time tNEIVKH 4 — ns
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UTOPIA/POS AC Timing Specifications

Table 60. UTOPIA AC Timing Specifications?! (continued)

Characteristic Symbol? Min Max Unit | Notes
UTOPIA inputs—Internal clock input hold time tUIIXKH 24 — ns —
UTOPIA inputs—External clock input hold time tUEIXKH 1 — ns 3

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 Yirst two letters of functional block)(signal)(state)(reference)(state) for

inputs and t(first two letters of functional block)(reference)(state)(signal)(state) for outputs. For example, tuikHOX symbolizes the UTOPIA
outputs internal timing (Ul) for the time tytop;a memory clock reference (K) goes from the high state (H) until outputs (O)
are invalid (X).

3. Inrev. 2.0 silicon, due to errata, tygyky Minimum is 4.3 ns and tygxky Minimum is 1.4 ns under specific conditions. Refer
to Errata QE_UPC3 in Chip Errata for the MPC8360E, Rev. 1.

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

Figure 46. UTOPIA AC Test Load

These figures represent the AC timing from Table 56. Note that although the specifications generally reference the rising edge
of the clock, these AC timing diagrams also apply when the falling edge is the active edge.

This figure shows the UTOPIA timing with external clock.

UtopiaCLK (Input)

tUEIXKH :
Input Signals: ~~~y/——— \ : ___________________
UTOPIA
|
<— tyekHov
Output Signals: <
UTOPIA

<>
tyEKHOX
Figure 47. UTOPIA AC Timing (External Clock) Diagram
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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
LVppO D5, D6 Power for LVppO0 —
UCC1
Ethernet
interface
2.5V,
3.3V)
LVppl C17,D16 Power for LVppl 9
UcCcC2
Ethernet
interface
option 1
2.5V,
3.3V)
LVpp2 B18, E21 Power for LVpp2 9
UcCcC2
Ethernet
interface
option 2
25V,
3.3V)
Vpp C36, D29, D35, E16, F9, F12, F15, F17, F18, F20, | Power for Vpp —
F21, F23, F25, F26, F29, F31, F32, F33, G6, J6, core
K32, M32, N6, P33, R6, R32, U32, V6, Y5, Y32, 1.2v)
ABG6, AB33, AD6, AF32, AK6, AL6, AM7, AM9,
AM10, AM11, AM12, AM13, AM14, AM15, AM18,
AM21, AM25, AM28, AM32, AN15, AN21, AN26,
AU9, AU17
OVpp A10, B9, B15, B32, C1, C12, C22, C29, D24, E3, PClI, OVpp —
E10, E27, G4, H35, J1, J35, K2, M4, N3, N34, R2, 10/100
R37, T36, U2, U33, V4, V34, W3, Y35, Y37, AA1, Ethernet,
AA36, AB2, AB34 and other
standard
(3.3V)
MVREF1 AN20 | DDR —
reference
voltage
MVREF2 AU32 | DDR —
reference
voltage
SPARE1 B11 110 OVpp 8
SPARE3 AH32 — GVpp 8
SPARE4 AU18 — GVpp 7
SPARE5 AP1 — GVpp 8
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Pinout Listings

Table 66. MPC8360E TBGA Pinout Listing (continued)

Signal

Package Pin Number

Pin Type

Power
Supply

Notes

No Connect

NC

AM20, AU19

Notes:

©CoNoGO~WNE

for information about the two UCC2 Ethernet interface options.
10.1t is recommended that MDICO be tied to GND using an 18.2 Q resistor and MDIC1 be tied to DDR power using an 18.2 Q

resistor for DDR2.

Thistable shows the pin list of the MPC8358E TBGA package.

Table 67. MPC8358E TBGA Pinout Listing

This pin is an open drain signal. A weak pull-up resistor (1 kQ) should be placed on this pin to OVpp
This pin is an open drain signal. A weak pull-up resistor (2—10 k) should be placed on this pin to OVpp.
This output is actively driven during reset rather than being three-stated during reset.
These JTAG pins have weak internal pull-up P-FETSs that are always enabled.

This pin should have a weak pull up if the chip is in PCI host mode. Follow PCI specifications recommendation.
These are On Die Termination pins, used to control DDR2 memories internal termination resistance.

This pin must always be tied to GND.

This pin must always be left not connected.
Refer to MPC8360E PowerQUICC Il Pro Integrated Communications Processor Reference Manual section on “RGMII Pins,”

Power

Signal Package Pin Number Pin Type Supply Notes
DDR SDRAM Memory Controller Interface
MEMC1_MDQ[0:63] AJ34, AK33, AL33, AL35, AJ33, AK34, AK32, /0 GVpp —
AM36, AN37, AN35, AR34, AT34, AP37, AP36,
AR36, AT35, AP34, AR32, AP32, AM31, AN33,
AM34, AM33, AM30, AP31, AM27, AR30, AT32,
AN29, AP29, AN27, AR29, AN8, AN7, AM8, AM6,
AP9, AN9, AT7, AP7, AU6, AP6, AR4, AR3, AT6,
AT5, AR5, AT3, AP4, AM5, AP3, AN3, AN5, AL5,
AN4, AM2, AL2, AH5, AK3, AJ2, AJ3, AH4, AK4,
AH3
MEMC_MECCI0:4)/MSRCID[0:4] AP24, AN22, AM19, AN19, AM24 I/0 GVpp —
MEMC_MECCI[5//MDVAL AM23 /0 GVpp —
MEMC_MECCI6:7] AM22, AN18 I/0 GVpp —
MEMC_MDM[0:8] AL36, AN34, AP33, AN28,AT9, AU4, AM3, o GVpp —
AJ6,AP27
MEMC_MDQS|0:8] AK35, AP35, AN31, AM26,AT8, AU3, AL4, AJ5, /0 GVpp —
AP26
MEMC_MBA[0:1] AU29, AU30 O GVpp
MEMC_MBA[2] AT30 O GVpp —
MEMC_MA[0:14] AU21, AP22, AP21, AT21, AU25, AU26, AT23, o GVpp —
AR26, AU24, AR23, AR28, AU23, AR22, AU20,
AR18
MEMC_MODTI0:3] AG33, AJ36, AT1, AK2 O GVpp 6
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Table 67. MPC8358E TBGA Pinout Listing (continued)

Signal Package Pin Number Pin Type Power Notes

Supply

No Connect

NC AM16, AM17, AM20, AN13, AN16, AN17, AP10, — — —
AP11, AP13, AP15, AP18, AR11, AR13, AR14,
AR15, AR16, AR17, AR20, AT11, AT12, AT13,
AT14, AT16, AT17, AT18, AU10, AU11, AU12,
AU13, AU15, AU19

Notes:

This pin is an open drain signal. A weak pull-up resistor (1 kQ) should be placed on this pin to OVpp,

This pin is an open drain signal. A weak pull-up resistor (2—10 k) should be placed on this pin to OVpp.

This output is actively driven during reset rather than being three-stated during reset.

These JTAG pins have weak internal pull-up P-FETs that are always enabled.

This pin should have a weak pull up if the chip is in PCI host mode. Follow PCI specifications recommendation.

These are On Die Termination pins, used to control DDR2 memories internal termination resistance.

This pin must always be tied to GND.

This pin must always be left not connected.

Refer to MPC8360E PowerQUICC Il Pro Integrated Communications Processor Reference Manual section on “RGMII Pins,”
for information about the two UCC2 Ethernet interface options.

10.This pin must always be tied to GVpp.

11.1t is recommended that MDICO be tied to GND using an 18.2 Q resistor and MDIC1 be tied to DDR power using an 18.2 Q
resistor for DDR2.

©CoNoGOA~WNE
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21

Clocking

This figure shows the internal distribution of clocks within the MPC8360E.

CFG_CLKIN_DIV.

MPC8360E
_____________ 1
e300 Core |
| Core PLL — core_clk |
I ) I
S d
csb_clk
ce_clk to QUICC Engine Block
DDRC1 » MEMC1_MCK[0:5] | DDRC1
> I Memory
| 2 » MEMC1_MCKJO0:5] | Device
ddrl_clk
DDRC2 » MEMC2_MCK]J0:1] | DDRC2
QuicC Clock . Memory
i i > » MEMC2_MCK]|0:1 i
Engine System Unit /2 _ [0:1] | Device
PLL PLL > |b_C|k
T ﬂ » LCLK[0:2]
A A A To Local
Bus/DDRC2 LBIU > LSYNC_oUT | et Bus
Controller | DLL Device
< LSYNC_IN
csb_clk to Rest
of the Device
PCI_CLK/
* PCI_SYNC_IN

CLKIN

PCI Clock
Divider

Y

7
ol
—

>’ PCI_SYNC_OUT

> PCI_CLK_OUTI[0:2]

Figure 54. MPCB8360E Clock Subsystem
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QUICC Engine Block PLL Configuration

21.3 QUICC Engine Block PLL Configuration

The QUICC Engine block PLL is controlled by the RCWL[CEPMF], RCWL[CEPDF], and RCWL[CEVCOD] parameters.
This table shows the multiplication factor encodings for the QUICC Engine block PLL.

Table 74. QUICC Engine Block PLL Multiplication Factors

QUICC Engine PLL
RCWL[CEPMF] | RCWL[CEPDF] | Multiplication Factor = RCWL[CEPMF]/
(1 + RCWL[CEPDF])
00000 0 x 16
00001 0 Reserved
00010 0 x 2
00011 0 x 3
00100 0 x 4
00101 0 x5
00110 0 x 6
00111 0 x 7
01000 0 x 8
01001 0 x 9
01010 0 x 10
01011 0 x 11
01100 0 x 12
01101 0 x 13
01110 0 x 14
01111 0 x 15
10000 0 x 16
10001 0 x 17
10010 0 x 18
10011 0 x 19
10100 0 x 20
10101 0 x 21
10110 0 x 22
10111 0 x 23
11000 0 x 24
11001 0 x 25
11010 0 x 26
11011 0 x 27
11100 0 x 28
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Thistable shows heat sinks and junction-to-ambient thermal resistance for TBGA package.

Table 78. Heat Sinks and Junction-to-Ambient Thermal Resistance of TBGA Package

Heat Sink Assuming Thermal Grease

Airflow

35x 35 mm TBGA

Junction-to-Ambient
Thermal Resistance

AAVID 30 x 30 x 9.4 mm pin fin Natural convention 10.7
AAVID 30 x 30 x 9.4 mm pin fin 1m/s 6.2
AAVID 30 x 30 x 9.4 mm pin fin 2m/s 5.3
AAVID 31 x 35 x 23 mm pin fin Natural convention 8.1
AAVID 31 x 35 x 23 mm pin fin 1m/s 4.4
AAVID 31 x 35 x 23 mm pin fin 2m/s 3.7
Wakefield, 53 x 53 x 25 mm pin fin Natural convention 54
Wakefield, 53 x 53 x 25 mm pin fin 1m/s 3.2
Wakefield, 53 x 53 x 25 mm pin fin 2mls 2.4
MEI, 75 x 85 x 12 no adjacent board, extrusion Natural convention 6.4
MEI, 75 x 85 x 12 no adjacent board, extrusion 1mls 3.8
MEI, 75 x 85 x 12 no adjacent board, extrusion 2mls 25
MEI, 75 x 85 x 12 mm, adjacent board, 40 mm side bypass 1mls 2.8

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:

Aavid Thermalloy

80 Commercial St.

Concord, NH 03301

Internet: www.aavidthermalloy.com

AlphaNovatech

473 Sapena Ct. #15

Santa Clara, CA 95054

Internet: www.al phanovatech.com

International Electronic Research Corporation (IERC)

413 North Moss St.
Burbank, CA 91502
Internet: www.ctscorp.com

603-224-9988

408-749-7601

818-842-7277
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System Clocking

22.3.1 Experimental Determination of the Junction Temperature with a
Heat Sink

When heat sink is used, the junction temperature is determined from athermocouple inserted at the interface between the case
of the package and the interface material. A clearance slot or hole is normally required in the heat sink. Minimizing the size of
the clearance isimportant to minimize the change in thermal performance caused by removing part of the thermal interface to
the heat sink. Because of the experimental difficulties with this technique, many engineers measure the heat sink temperature
and then back cal culate the case temperature using a separate measurement of the thermal resistance of the interface. From this
case temperature, the junction temperature is determined from the junction-to-case thermal resistance.
Ty=Tc+ (Rec % Pp)

where:

T; = junction temperature (° C)

T = case temperature of the package (° C)

Rg3c = junction to case thermal resistance (° C/W)

Pp = power dissipation (W)

23  System Design Information

This section provides electrical and thermal design recommendations for successful application of the M PC8360E/58E.
Additional information can be found in MPC8360E/MPC8358E Power QUICC Design Checklist (AN3097).

23.1 System Clocking

The device includes two PLLSs, asfollows.

* Theplatform PLL (AVppl) generates the platform clock from the externally supplied CLKIN input. The frequency
ratio between the platform and CLKIN is selected using the platform PLL ratio configuration bits as described in
Section 21.1, “ System PLL Configuration.”

* Thee300 core PLL (AVpp2) generates the core clock as a slave to the platform clock. The frequency ratio between
the e300 core clock and the platform clock is selected using the €300 PLL ratio configuration bits as described in
Section 21.2, “ Core PLL Configuration.”

23.2 PLL Power Supply Filtering

Each of the PLLslisted above is provided with power through independent power supply pins (AVppl, AV pp2, respectively).
The AV pp level should always be equivalent to V pp, and preferably these voltages are derived directly from Vpp through a
low frequency filter scheme such as the following.

There are anumber of waysto reliably provide power to the PLLSs, but the recommended solution isto provide five independent
filter circuits asillustrated in Figure 56, one to each of the five AV pp pins. By providing independent filters to each PLL, the
opportunity to cause noise injection from one PLL to the other is reduced.

Thiscircuit isintended to filter noise in the PLL s resonant frequency range from a500 kHz to 10 MHz range. It should be built
with surface mount capacitors with minimum Effective Series Inductance (ESL). Consistent with the recommendations of Dr.
Howard Johnson in High Speed Digital Design: A Handbook of Black Magic (Prentice Hall, 1993), multiple small capacitors
of equal value are recommended over a single large value capacitor.

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 ison the periphery of package,
without the inductance of vias.
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Table 82. Revision History (continued)

Rev.
Number

Date

Substantive Change(s)

03/2010

» Changed references to RCWH[PCICKEN] to RCWH[PCICKDRV].

» In Table 2, added extended temperature characteristics.

» Added Figure 6, “DDR Input Timing Diagram.”

» In Figure 53, “Mechanical Dimensions and Bottom Surface Nomenclature of the TBGA Package,”
removed watermark.

» Updated the title of Table 19,"DDR SDRAM Input AC Timing Specifications.”

* In Table 20, “DDR and DDR2 SDRAM Input AC Timing Specifications Mode,” changed table subtitle.

 In Table 27-Table 30, and Table 33—Table 34, changed the rise and fall time specifications to reference
20-80% and 80-20% of the voltage supply, respectively.

» In Table 38, “IEEE 1588 Timer AC Specifications,” changed first parameter to “Timer clock frequency.”

* In Table 45, “I2C AC Electrical Specifications,” changed units to “ns” for t;opykp-

 In Table 66, “MPC8360E TBGA Pinout Listing,” and Table 67 “MPC8358E TBGA Pinout Listing, added
note 7: “This pin must always be tied to GND” to the TEST pin and added a note to SPAREL1 stating: “This
pin must always be left not connected.”

« In Section 4, “Clock Input Timing,” added note regarding rise/fall time on QUICC Engine block input pins.

» Added Section 4.3, “Gigabit Reference Clock Input Timing."

» Updated Section 8.1.1, “10/100/1000 Ethernet DC Electrical Characteristics.”

 In Section 20.3, “Pinout Listings,” added sentence stating “Refer to AN3097, ‘MPC8360/MPC8358E
PowerQUICC Design Checklist,’ for proper pin termination and usage.”

 In Section 21, “Clocking,” removed statement: “The OCCR[PCICDn] parameters select whether CLKIN
or CLKIN/2 is driven out on the PCI_CLK_OUTn signals.”

» In Section 21.1, “System PLL Configuration,” updated the system VCO frequency conditions.

* In Table 80, added extended temperature characteristics.

12/2007

Initial release.
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