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4.1

DC Electrical Characteristics

DC Electrical Characteristics

Thistable provides the clock input (CLKIN/PCI_SYNC_IN) DC timing specifications for the device.
Table 7. CLKIN DC Electrical Characteristics

Parameter Condition Symbol Min Max Unit
Input high voltage — Viy 2.7 OVpp +0.3 \Y
Input low voltage — Vi -0.3 0.4 \
CLKIN input current 0V <V|y<OVpp N — +10 UA
PCI_SYNC_IN input current 0V<V<0.5Vor N — +10 UA
OVpp — 0.5V <V, <OVpp
PCI_SYNC_IN input current 0.5V <V <OVpp - 0.5V N — +100 A

4.2

AC Electrical Characteristics

The primary clock source for the device can be one of two inputs, CLKIN or PCI_CLK, depending on whether the deviceis
configured in PCI host or PCI agent mode. Thistable providesthe clock input (CLKIN/PCI_CLK) AC timing specificationsfor

the device.

Table 8. CLKIN AC Timing Specifications

Parameter/Condition Symbol Min Typical Max Unit Notes
CLKIN/PCI_CLK frequency feLkin — — 66.67 MHz 1
CLKIN/PCI_CLK cycle time teLkiN 15 — — ns —
CLKIN/PCI_CLK rise and fall time tkns tkL 0.6 1.0 2.3 ns 2
CLKIN/PCI_CLK duty cycle tknk/teLkIN 40 — 60 % 3
CLKIN/PCI_CLK jitter — — — +150 ps 4,5

Notes:

1. Caution: The system, core, USB, security, and 10/100/1000 Ethernet must not exceed their respective maximum or

minimum operating frequencies

Timing is guaranteed by design

agprpwn

and characterization.

Rise and fall times for CLKIN/PCI_CLK are measured at 0.4 V and 2.7 V.

This represents the total input jitter—short term and long term—and is guaranteed by design.
The CLKIN/PCI_CLK driver’s closed loop jitter bandwidth should be <500 kHz at —20 dB. The bandwidth must be set low

to allow cascade-connected PLL-based devices to track CLKIN drivers with the specified jitter.

4.3

Gigabit Reference Clock Input Timing

This table provides the Gigabit reference clocks (GTX_CLK125) AC timing specifications.

Table 9. GTX_CLK125 AC Timing Specifications
At recommended operating conditions with LVpp =2.5 £ 0.125 mV/ 3.3V *+ 165 mV

Parameter/Condition Symbol Min Typical Max Unit Notes
GTX_CLK125 frequency tg125 — 125 — MHz —
GTX_CLK125 cycle time tg125 — 8 — ns —
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DDR and DDR2 SDRAM AC Electrical Characteristics
Thisfigure provides the AC test load for the DDR bus.
Output —é) Zo=50 Q ()—\/\/\/;GVDDIZ
R =50Q

Figure 8. DDR AC Test Load

Table 22. DDR and DDR2 SDRAM Measurement Conditions

Symbol DDR DDR2 Unit Notes
V1H MVRgg £ 0.31V MVReg £ 0.25V \Y 1
VOUT 0.5 x GVDD 0.5 x GVDD \Y 2

Notes:

1. Data input threshold measurement point.
2. Data output measurement point.

This figure shows the DDR SDRAM output timing diagram for source synchronous mode.
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Figure 9. DDR SDRAM Output Timing Diagram for Source Synchronous Mode
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GMIl, MIl, RMII, TBI, RGMII, and RTBI AC Timing Specifications

Table 32. RMIl Receive AC Timing Specifications (continued)

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

Parameter/Condition Symbolt Min Typ Max Unit
RXDI[1:0], CRS_DV, RX_ER setup time to REF_CLK tRMRDVKH 4.0 — — ns
RXD[1:0], CRS_DV, RX_ER hold time to REF_CLK tRMRDXKH 2.0 — — ns
REF_CLK clock rise time tRMXR 1.0 — 4.0 ns
REF_CLK clock fall time tRMXE 1.0 — 4.0 ns

Note:

1. The symbols used for timing specifications follow the pattern of tfirst three letters of functional block)(signal)(state)(reference)(state) fOr
inputs and Ygirst two letters of functional block)(reference)(state)(signal)(state) fOr outputs. For example, tryrpykH Symbolizes RMII
receive timing (RMR) with respect to the time data input signals (D) reach the valid state (V) relative to the tgyx clock
reference (K) going to the high (H) state or setup time. Also, trmrpxkL Symbolizes RMII receive timing (RMR) with respect
to the time data input signals (D) went invalid (X) relative to the tgyx 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 tgyx represents the RMII (RM) reference (X) clock. For rise and fall times,
the latter convention is used with the appropriate letter: R (rise) or F (fall).

This figure provides the AC test |oad.

Output —@ Zp=50Q (>_\A/\A—LVDD/2
R, =50 Q

Figure 16. AC Test Load

This figure shows the RMII receive AC timing diagram.

|4 tRMX > tRMXR
REF_CLK
tRMXH tRMXF
RXD[1:0]
CRS_DV Valid Data
RX_ER
tRMRDVKH —>] <—
—> tRMRDXKH

Figure 17. RMIlI Receive AC Timing Diagram

8.2.4 TBI AC Timing Specifications

This section describes the TBI transmit and receive AC timing specifications.
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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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Ethernet Management Interface Electrical Characteristics

8.3.2 MIl Management AC Electrical Specifications

Thistable provides the MI1 management AC timing specifications.
Table 37. Mll Management AC Timing Specifications

At recommended operating conditions with LVpp is 3.3 V + 10%.

Parameter/Condition Symboll Min Typ Max Unit Notes
MDC frequency fupc — 25 — MHz 2
MDC period tvMpc — 400 — ns —
MDC clock pulse width high tMDCH 32 — — ns —
MDC to MDIO delay {MDTKHDX 10 — — ns 3
tMDTKHDV — 110
MDIO to MDC setup time t\MDRDVKH 10 — — ns —
MDIO to MDC hold time {MDRDXKH 0 — — ns —
MDC rise time tmMDeRr — — 10 ns —
MDC fall time t\MDHE — — 10 ns —

Notes:

1. The symbols used for timing specifications follow the pattern of tirst two letters of functional block)(signal)(state)(reference)(state) fOF
inputs and tirst two letters of functional block)(reference)(state)(signal)(state) fOr outputs. For example, typkrpx Symbolizes
management data timing (MD) for the time ty;pc from clock reference (K) high (H) until data outputs (D) are invalid (X) or
data hold time. Also, typrpykH SYmbolizes management data timing (MD) with respect to the time data input signals (D)
reach the valid state (V) relative to the typc clock reference (K) going to the high (H) state or setup time. For rise and fall
times, the latter convention is used with the appropriate letter: R (rise) or F (fall).

2. This parameter is dependent on the csb_clk speed (that is, for a csb_clk of 267 MHz, the maximum frequency is 8.3 MHz
and the minimum frequency is 1.2 MHz; for a csb_clk of 375 MHz, the maximum frequency is 11.7 MHz and the minimum
frequency is 1.7 MHz).

3. This parameter is dependent on the ce_clk speed (that is, for a ce_clk of 200 MHz, the delay is 90 ns and for a ce_clk of
300 MHz, the delay is 63 ns).

This figure shows the M1l management AC timing diagram.

< tmbe > tMDcR
MDC
tmbcH tMDHF
Input) X | 77 N\
(Input)
tMDRDVKH <—
—> tMDRDXKH
MDIO \
(Output) \
tMDTKHDX —>

Figure 21. MIl Management Interface Timing Diagram
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Local Bus AC Electrical Specifications
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Figure 25. Local Bus Signals, GPCM/UPM Signals for LCRR[CLKDIV] =2 (DLL Enabled)
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Figure 26. Local Bus Signals, GPCM/UPM Signals for LCRR[CLKDIV] = 2 (DLL Bypass Mode)
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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 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.

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

52 Freescale Semiconductor



HDLC, BISYNC, Transparent, and Synchronous UART AC Timing Specifications

Table 62. HDLC, BISYNC, and Transparent AC Timing Specifications! (continued)

Characteristic Symbol? Min Max Unit
Outputs—Internal clock high impedance tHIKHOX -0.5 55 ns
Outputs—External clock high impedance tHEKHOX 1 8 ns
Inputs—Internal clock input setup time tHIVKH 8.5 — ns
Inputs—External clock input setup time tHEIVKH 4 — ns
Inputs—Internal clock input hold time tHIXKH 14 — ns
Inputs—External clock input hold time tHEIXKH 1 — ns

Notes:

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

2. The symbols used for timing specifications follow the pattern of 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, tHikHoX symbolizes the outputs
internal timing (HI) for the time tg¢i5 memory clock reference (K) goes from the high state (H) until outputs (O) are invalid (X).

Table 63. Synchronous UART AC Timing Specifications?!

Characteristic Symbol? Min Max Unit
Outputs—Internal clock delay tUAIKHOV 0 11.3 ns
Outputs—External clock delay tUAEKHOV 1 14 ns
Outputs—Internal clock high impedance tUAIKHOX 0 11 ns
Outputs—External clock high impedance tUAEKHOX 1 14 ns
Inputs—Internal clock input setup time tUAIIVKH 6 — ns
Inputs—External clock input setup time tUAEIVKH 8 — ns
Inputs—Internal clock input hold time tUAIIXKH 1 — ns
Inputs—External clock input hold time tUAEIXKH 1 — ns

Notes:

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

2. The symbols used for timing specifications follow the pattern of tirst o letters of functional block)(signal)(state)(reference)(state) fOr
inputs and tsrst two letters of functional block)(reference)(state)(signal)(state) fOr outputs. For example, tyox symbolizes the outputs
internal timing (HI) for the time tqqi5 memory clock reference (K) goes from the high state (H) until outputs (O) are invalid (X).

Thisfigure provides the AC test load.
Output —é) Zp=50Q (WOVDD/Z
R.=50Q

Figure 49. AC Test Load
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Table 66. MPC8360E TBGA Pinout Listing (continued)

Pinout Listings

Power

Signal Package Pin Number Pin Type Supply Notes
CE_PA[22] AF3 110 OVpp —
CE_PA[23:26] C18, D18, E18, A18 110 LVppl —
CE_PA[27:28] AF2, AE6 110 OVpp —
CE_PA[29] B19 110 LVppl —
CE_PA[30] AES5 110 OVpp —
CE_PA[31] F16 110 LVppl —
CE_PB[0:27] AE2, AE1, AD5, AD3, AD2, AC6, AC5, AC4, AC2, 110 OVpp —
AC1, AB5, AB4, AB3, AB1, AAG, 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_PCI[4:6] U4, U3, T6 I/O OVpp —
CE_PC[7] Cc19 110 LVpp2 —
CE_PC[8:9] A4, C5 110 LVppO —
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] E1l1, D9, C8, F11, A7, E9, C7, A6, F10, B6, D7, ES8, 110 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, 1/0 OVpp —
P6, P4, P3, P1, N4, N5, N2, N1, M2, M3, M5, M6,
L1, L2, L4, E14, C13, C14, B13
CE_PF[0:3] F14, D13, A12, A1l 1/0 OVpp —
Clocks
PCI_CLK_OUT[0]/CE_PF[26] B22 110 LVpp2 —
PCI_CLK_OUT[1:2]/CE_PF[27:28] D22, A23 110 OVpp —
CLKIN E37 [ OVpp —
PCI_CLOCK/PCI_SYNC_IN M36 | OVpp —
PCI_SYNC_OUT/CE_PF[29] D37 110 OVpp 3
JTAG
TCK K33 [ OVpp —
TDI K34 [ OVpp 4
TDO H37 o) OVpp 3
T™S J36 [ OVpp 4
TRST L32 | OVpp 4
Test
TEST L35 [ OVpp 7
TEST_SEL AU34 | GVpp 7
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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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Pinout Listings

Table 67. MPC8358E TBGA Pinout Listing (continued)

Signal Package Pin Number Pin Type gggvpﬁ; Notes
IRQI[4:5] G33, G32 110 OVpp —
IRQ[6])/LCS[6)/CKSTOP_OUT E35 110 OVpp —
IRQ[7)/LCS[7])/CKSTOP_IN H36 110 OVpp —
DUART

UART1_SOUT/M1SRCID[0)/ E32 o OVpp —
M2SRCID[0]/LSRCID[0]

UART1_SIN/M1SRCID[1)/ B34 110 OVpp —
M2SRCID[1]/LSRCID[1]

UART1_CTS/M1SRCID[2)/ C34 /0 OVpp —
M2SRCID[2]/LSRCID[2]

UART1_RTS/M1SRCID[3)/ A35 0 OVpp —
M2SRCID[3]/LSRCID[3]

I2C Interface
IIC1_SDA D34 110 OVpp 2
IIC1_SCL B35 110 OVpp 2
1IC2_SDA E33 110 OVpp 2
lIC2_SCL C35 110 OVpp 2
QUICC Engine

CE_PA[0] F8 110 WVppo —
CE_PA[1:2] AH1, AG5 I/0 OVpp —
CE_PA[3:7] F6, D4, C3, E5, A3 110 LVpp0 —
CE_PA[8] AG3 110 OVpp —
CE_PA[9:12] F7, B3, E6, B4 110 LVpp0 —
CE_PA[13:14] AG1, AF6 110 OVpp —
CE_PA[15] B2 110 LVppO —
CE_PA[16] AF4 110 OVpp —
CE_PA[17:21] B16, A16, E17, A17, B17 I/0 LVppl —
CE_PA[22] AF3 110 OVpp —
CE_PA[23:26] C18, D18, E18, A18 110 LVppl —
CE_PA[27:28] AF2, AE6 110 OVpp —
CE_PA[29] B19 110 LVppl —
CE_PA[30] AE5 I/0 OVpp —
CE_PA[31] F16 110 LVppl —
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Table 67. MPC8358E TBGA Pinout Listing (continued)

Pinout Listings

. . . Power
Signal Package Pin Number Pin Type Supply Notes
PORESET L37 [ OVpp —
HRESET L36 I/0 OVpp 1
SRESET M33 I/0 OVpp 2
Thermal Management
THERMO AP19 | GVpp —
THERM1 AT31 | GVpp —
Power and Ground Signals
AVppl K35 Power for AVppl —
LBIU DLL
a.2v)
AVpp2 K36 Power for AVpp2 —
CE PLL
1.2v)
AVpp5 AM29 Power for AVpp5 —
e300 PLL
a.2v)
AVppb6 K37 Power for AVpp6 —
system
PLL (1.2V)
GND A2, A8, Al13, Al19, A22, A25, A31, A33, A36, B7, — — —
B12, B24, B27, B30, C4, C6, C9, C15, C26, C32,
D3, D8, D11, D14, D17, D19, D23, D27, E7, E13,
E25, E30, E36, F4, F37, G34, H1, H5, H32, H33, J4,
J32,J37,K1, L3, L5, L33, L34, M1, M34, M35, N37,
P2, P5, P35, P36, R4, T3, U1, U5, U35, V37, W1,
W4, W33, W36, Y34, AA3, AA5, AC3, AC32, AC35,
AD1, AD37, AE4, AE34, AE36, AF33, AG4, AG6,
AG32, AH35, AJ1, AJ4, AJ32, AJ35, AJ37, AK36,
AL3, AL34, AM4, AN6, AN23, AN30, AP8, AP12,
AP14, AP16, AP17, AP20, AP25, AR6, AR8, AR9,
AR19, AR24, AR31, AR35, AR37, AT4, AT10, AT19,
AT20, AT25, AU14, AU22, AU28, AU35
GVpp AD4, AE3, AF1, AF5, AF35, AF37, AG2, AG36, Power for GVpp —
AH33, AH34, AK5, AM1, AM35, AM37, AN2, AN10, DDR
AN11, AN12, AN14, AN32, AN36, AP5, AP23, DRAM I/O
AP28,AR1, AR7,AR10, AR12, AR21, AR25, AR27, | voltage
AR33, AT15, AT22, AT28, AT33, AU2, AU5, AU16, (250r
AU31, AU36 1.8V)
LVpp0 D5, D6 Power for LVpp0 —
ucci
Ethernet
interface
(2.5,
3.3V)
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Pinout Listings

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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System PLL Configuration

ordered, see Section 24.1, “Part Numbers Fully Addressed by this Document,” for part ordering details and contact your
Freescale sales representative or authorized distributor for more information.

Table 69. Operating Frequencies for the TBGA Package

Characteristict 400 MHz 533 MHz 667 MHZ? Unit
e300 core frequency (core_clk) 266-400 266-533 266-667 MHz
Coherent system bus frequency (csb_clk) 133-333 MHz
QUICC Engine frequency? (ce_clk) 266-500 MHz
DDR and DDR2 memory bus frequency (MCLK)* 100-166.67 MHz
Local bus frequency (LCLKn)® 16.67-133 MHz
PCI input frequency (CLKIN or PCI_CLK) 25-66.67 MHz
Security core maximum internal operating frequency 133 133 166 MHz

Notes:

1. The CLKIN frequency, RCWL[SPMF], and RCWL[COREPLL] settings must be chosen such that the resulting csb_clk,
MCLK, LCLK][0:2], and core_clk frequencies do not exceed their respective maximum or minimum operating frequencies.
The 667 MHz core frequency is based on a 1.3 V Vpp supply voltage.

The 500 MHz QE frequency is based on a 1.3 V Vpp supply voltage.

The DDR data rate is 2x the DDR memory bus frequency.

The local bus frequency is 1/2, 1/4, or 1/8 of the Ib_clk frequency (depending on LCRR[CLKDIV]) which is in turn 1x or 2x
the csb_clk frequency (depending on RCWL[LBCM]).

agprwn

21.1 System PLL Configuration

The system PLL is controlled by the RCWL[SPMF] and RCWL[SV COD] parameters. This table shows the multiplication
factor encodings for the system PLL.

Table 70. System PLL Multiplication Factors

RCWLISPMF] Multis;)};;sct:trinosi;ctor
0000 x 16
0001 Reserved
0010 x 2
0011 x 3
0100 x 4
0101 x5
0110 x 6
0111 x7
1000 x 8
1001 x 9
1010 x 10
1011 x 11
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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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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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Thermal Management Information

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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Configuration Pin Muxing

SW2

Pad
Data

SW1

OGND
Figure 57. Driver Impedance Measurement

Thevalue of thisresistance and the strength of the driver’s current source can be found by making two measurements. First, the
output voltage is measured while driving logic 1 without an external differential termination resistor. The measured voltageis
V1= Rgource X source- SeCONd, the output voltage is measured while driving logic 1 with an external precision differential
termination resistor of value Rigp,. The measured voltageisV, = 1/(UR1 + 1/Ry)) X lgyyree- SolVing for the output impedance
gives Ryyyrce = Rierm X (V1/V o —1). Thedrive current isthen | gyce = V 1/Reource

This table summarizes the signal impedance targets. The driver impedance are targeted at minimum Vpp, nominal OV pp,
105° C.

Table 79. Impedance Characteristics

Local Bus, Ethernet, DUART,
Impedance Control, Configuration, Power PCI DDR DRAM Symbol Unit
Management
RN 42 Target 25 Target 20 Target Zy w
Rp 42 Target 25 Target 20 Target Zy w
Differential NA NA NA ZpirE w

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

23.6 Configuration Pin Muxing

The device provides the user with power-on configuration options that can be set through the use of external pull-up or
pull-down resistors of 4.7 kQ on certain output pins (see customer visible configuration pins). These pins are generally used as
output only pinsin normal operation.

While HRESET is asserted however, these pins are treated as inputs. The value presented on these pins while HRESET is
asserted, islatched when HRESET deasserts, at which time the input receiver is disabled and the /O circuit takes on its normal
function. Careful board layout with stubless connectionsto these pull-up/pull-down resistors coupled with the large val ue of the
pull-up/pull-down resistor should minimize the disruption of signal quality or speed for output pins thus configured.
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23.7 Pull-Up Resistor Requirements

The device requires high resistance pull-up resistors (10 kQ is recommended) on open drain type pinsincluding 1%C pins,
Ethernet Management MDIO pin, and EPIC interrupt pins.

Pull-Up Resistor Requirements

For more information on required pull-up resistors and the connections required for the JTAG interface, see
MPC8360E/MPC8358E PowerQUICC Design Checklist (AN3097).

24

24.1 Part Numbers Fully Addressed by this Document

Ordering Information

This table provides the Freescal e part numbering nomenclature for the MPC8360E/58E. Note that the individual part numbers
correspond to a maximum processor core frequency. For available frequencies, contact your local Freescale sales office.
Additionally to the processor frequency, the part numbering scheme also includes an application modifier, which may specify
special application conditions. Each part number also contains a revision code that refers to the die mask revision number.

Table 80. Part Numbering Nomenclature®

MPC nnnn e t pp aa a a A
. QuicC .
Product Part Encryption | Temperature 2 Processor Platform . Die
- ) Package 3 Engine i
Code | Identifier | Acceleration Range Frequency Frequency Revision
Frequency
MPC 8358 Blank = not | Blank =0°C [ZU = TBGA |[e300 core speed | D =266 MHz | E =300 MHz |A=rev. 2.1
included Tpto 105°C |VV =TBGA | AD =266 MHz G =400 MHz silicon
E = included T, (no lead) AG =400 MHz
C=-40°C Ty,
8360 t0 105°C T €300 core speed | D =266 MHz | G =400 MHz |A=rev. 2.1
J AG =400 MHz | F =333 MHz | H =500 MHz silicon
AJ =533 MHz
AL = 667 MHz
MPC 8360 Blank = not 0°CTato |ZU=TBGA [e300 core speed| F =333 MHz | G = 400 MHz —
(rev. 2.0 included 70°CT; |VV=TBGA | AH =500 MHz H =500 MHz
silicon E = included (no lead) AL = 667 MHz
only)
Notes:

1. Not all processor, platform, and QUICC Engine block frequency combinations are supported. For available frequency

combinations, contact your local Freescale sales office or authorized distributor.

2. See Section 20, “Package and Pin Listings,” for more information on available package types.

3. Processor core frequencies supported by parts addressed by this specification only. Not all parts described in this
specification support all core frequencies. Additionally, parts addressed by part number specifications may support other
maximum core frequencies.

This table shows the SVR settings by device and package type.
Table 81. SVR Settings

Device Package SVR SVR
g (Rev. 2.0) (Rev. 2.1)
MPC8360E TBGA 0x8048_0020 0x8048_0021
MPC8360 TBGA 0x8049_0020 0x8049_0021
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