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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

Table 16. DDR SDRAM DC Electrical Characteristics for GVpp(typ) = 2.5 V (continued)

Parameter/Condition Symbol Min Max Unit Notes
Input high voltage \m MVRgg + 0.18 GVpp+ 0.3 \Y, —
Input low voltage VL -0.3 MVRgg — 0.18 \Y, —
Output leakage current loz — +10 UA 4
Output high current (Voyt = 1.95 V) loH -15.2 — mA —
Output low current (Voyt = 0.35 V) loL 15.2 — mA —
MVRggg input leakage current IVREE — +10 A —
Input current (0 V ¥/, <OVpp) N — +10 A —

Notes:

1. GVpp is expected to be within 50 mV of the DRAM GVpp at all times.
2. MVRgge is expected to be equal to 0.5 x GVpp, and to track GVpp DC variations as measured at the receiver. Peak-to-peak
noise on MVggg may not exceed +2% of the DC value.
3. V17 is not applied directly to the device. It is the supply to which far end signal termination is made and is expected to be
equal to MVggg. This rail should track variations in the DC level of MVggr.
4. Output leakage is measured with all outputs disabled, 0 V Vg1t <GVpp.

This table provides the DDR capacitance when GVpp(typ) = 2.5 V.
Table 17. DDR SDRAM Capacitance for GVpp(typ) = 2.5V

Parameter/Condition Symbol Min Max Unit Notes
Input/output capacitance: DQ, DQS Co 6 8 pF 1
Delta input/output capacitance: DQ, DQS Coio — 0.5 pF 1

Note:

1. This parameter is sampled. GVpp = 2.5V £ 0.125V, f =1 MHz, Ty = 25°C, Vout = GVpp/2, VouT (peak-to-peak) = 0.2 V.

6.2

DDR and DDR2 SDRAM AC Electrical Characteristics

This section provides the AC electrical characteristics for the DDR and DDR2 SDRAM interface.

6.2.1

DDR and DDR2 SDRAM Input AC Timing Specifications
This table provides the input AC timing specifications for the DDR2 SDRAM interface when GV pp(typ) = 1.8 V.

Table 18. DDR2 SDRAM Input AC Timing Specifications for GVpp(typ) =1.8 V

At recommended operating conditions with GVpp of 1.8 V + 5%.
Parameter Symbol Min Max Unit Notes
AC input low voltage Vi — MVgge— 0.25 \Y, —
AC input high voltage Vi MVRgg + 0.25 — Vv —
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DDR and DDR2 SDRAM AC Electrical Characteristics

This table provides the input AC timing specifications for the DDR SDRAM interface when GVpp(typ) = 2.5 V.
Table 19. DDR SDRAM Input AC Timing Specifications

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

Parameter Symbol Min Max Unit Notes
AC input low voltage Vi — MVggg—0.31 \Y, —
AC input high voltage ViH MVggg + 0.31 — \Y —

Table 20. DDR and DDR2 SDRAM Input AC Timing Specifications Mode

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

Parameter Symbol Min Max Unit Notes
MDQS—MDQ/MECC input skew per byte tDISKEW ps 1,2
333 MHz —750 750
266 MHz -1125 1125
200 MHz -1250 1250

Notes:

1. AC timing values are based on the DDR data rate, which is twice the DDR memory bus frequency.
2. Maximum possible skew between a data strobe (MDQS[n]) and any corresponding bit of data (MDQ[8n + {0...7}] if 0 <n <7)
or ECC (MECC[{0...7}] if n = 8).

This figure shows the input timing diagram for the DDR controller.
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Figure 6. DDR Input Timing Diagram
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DDR and DDR2 SDRAM AC Electrical Characteristics

6.2.2 DDR and DDR2 SDRAM Output AC Timing Specifications
Table 21 and Table 22 provide the output AC timing specifications and measurement conditions for the DDR and DDR2
SDRAM interface.

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

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

Parameter® Symbolt Min Max Unit | Notes
MCK]n] cycle time, (MCK[n][/MCK[n] crossing) tvek 6 10 ns 2
Skew between any MCK to ADDR/CMD tAOSKEW ns 3
333 MHz -1.0 0.2
266 MHz -11 0.3
200 MHz -1.2 0.4
ADDR/CMD output setup with respect to MCK {DDKHAS — ns 4
333 MHz 21
266 MHz 2.8
200 MHz 35
ADDR/CMD output hold with respect to MCK {DDKHAX — ns 4
333 MHz 2.0
266 MHz—DDR1 2.7
266 MHz—DDR2 2.8
200 MHz 35
MCS(n) output setup with respect to MCK tbpKHCS — ns 4
333 MHz 21
266 MHz 2.8
200 MHz 3.5
MCS(n) output hold with respect to MCK tDDKHCX — ns 4
333 MHz 2.0
266 MHz 2.7
200 MHz 35
MCK to MDQS {DDKHMH -0.8 0.7 ns 59
MDQ/MECC/MDM output setup with respect to MDQS | tppkHDs: — ns 6
333 MHz| tppkLps 0.7
266 MHz 1.0
200 MHz 1.2
MDQ/MECC/MDM output hold with respect to MDQS {DDKHDX — ns 6
333 MHz tDDKLDX 0.7
266 MHz 1.0
200 MHz 1.2
MDQS preamble start tookHmp | —0.5 X tyck — 0.6 | —0.5 X tyck + 0.6 ns 7
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8.21.1

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

GMII Transmit AC Timing Specifications

This table provides the GMII transmit AC timing specifications.

Table 27. GMIl Transmit AC Timing Specifications

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

Parameter/Condition Symboll Min Typ Max Unit | Notes

GTX_CLK clock period teTx — 8.0 — ns —
GTX_CLK duty cycle tGTXHAGTX 40 — 60 % —
GTX_CLK to GMII data TXD[7:0], TX_ER, TX_EN delay tGTKHDX 0.5 — — ns 3
tGTkHDV — 5.0
GTX_CLK clock rise time, (20% to 80%) teTxR — — 1.0 ns —
GTX_CLK clock fall time, (80% to 20%) teTxE — — 1.0 ns —
GTX_CLK125 clock period tg125 — 8.0 — ns 2
GTX_CLK125 reference clock duty cycle measured at tg125n/te1o5 45 — 55 % 2
LVbpr2

Notes:

1. The symbols used for timing specifications follow the pattern t st two letters of functional block)(signal)(state)(reference)(state) fOr
inputs and Yirst two letters of functional block)(reference)(state)(signal)(state) fOr outputs. For example, tgrkHpy Symbolizes GMII
transmit timing (GT) with respect to the tgy clock reference (K) going to the high state (H) relative to the time date input
signals (D) reaching the valid state (V) to state or setup time. Also, tgTknpx Symbolizes GMII transmit timing (GT) with
respect to the tg1x clock reference (K) going to the high state (H) relative to the time date input signals (D) going invalid (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 tg1x represents the GMII(G) 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 signal and does not follow the original symbol naming

convention.

3. Inrev. 2.0 silicon, due to errata, tgTknpx MiNimum and tgTkppy Maximum are not supported when the GTX_CLK is
selected. Refer to Errata QE_ENET18 in Chip Errata for the MPC8360E, Rev. 1.

This figure shows the GMII transmit AC timing diagram.
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Figure 10. GMIl Transmit AC Timing Diagram
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GMIl, MIl, RMII, TBI, RGMII, and RTBI AC Timing Specifications

8.24.1 TBI Transmit AC Timing Specifications

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

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

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

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

n

This figure shows the TBI transmit AC timing diagram.
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Figure 18. TBI Transmit AC Timing Diagram
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Ethernet Management Interface Electrical Characteristics

This figure shows the RGMI1 and RTBI AC timing and multiplexing diagrams.
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Figure 20. RGMII and RTBI AC Timing and Multiplexing Diagrams

8.3  Ethernet Management Interface Electrical Characteristics

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

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

8.3.1 MIl Management DC Electrical Characteristics

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

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

Parameter Symbol Conditions Min Max Unit
Supply voltage (3.3 V) OVpp — 2.97 3.63
Output high voltage VoH lon=—-1.0mA | OVpp = Min 2.10 OVpp + 0.3 \
Output low voltage VoL loo=1.0mA | OVpp = Min GND 0.50 \
Input high voltage ViH — 2.00 — \%
Input low voltage VL — — 0.80 \Y
Input current N 0V <V|Ny<OVpp — +10 UA
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Local Bus AC Electrical Specifications
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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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Local Bus AC Electrical Specifications
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Figure 27. Local Bus Signals, GPCM/UPM Signals for LCRR[CLKDIV] = 4 (DLL Bypass Mode)

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

Freescale Semiconductor 43



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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12C AC Electrical Specifications

11.2 1°C AC Electrical Specifications

Thistable provides the AC timing parameters for the 1°C interface of the device.
Table 45. 12C AC Electrical Specifications

All values refer to V, (min) and V_(max) levels (see Table 44).

Parameter Symbol1 Min Max Unit Note
SCL clock frequency fioc 0 400 kHz 2
Low period of the SCL clock tiocL 1.3 — us —
High period of the SCL clock tiocH 0.6 — us —
Setup time for a repeated START condition ti2sVKH 0.6 — us —
Hold time (repeated) START condition (after this period, the tosxKL 0.6 — us —
first clock pulse is generated)
Data setup time t12DVKH 100 — ns 3
Data hold time: ti2DXKL HS -
CBUS compatible masters — —
12C bus devices 02 0.9°
Rise time of both SDA and SCL signals tocr 20+0.1 Cb4 300 ns —
Fall time of both SDA and SCL signals tiock 20+0.1 Cb4 300 ns —
Set-up time for STOP condition t2PVKH 0.6 — us —
Bus free time between a STOP and START condition tioKHDX 1.3 — us —
Noise margin at the LOW level for each connected device VL 0.1 x OVpp — \Y, —

(including hysteresis)

Noise margin at the HIGH level for each connected device VNH 0.2 x OVpp — \Y, —
(including hysteresis)

Notes:

1. The symbols used for timing specifications follow the pattern of st wo letters of functional
bIock)(S|gnal)(state)(reference)(state) forinputs and t(flrs’[ two letters of functional block)(reference)(state)(signal)(state) for outputs. For
example, tjopykH Symbolizes 12C timing (12) with respect to the time data input signals (D) reach the valid state (V)
relative to the t,¢ clock reference (K) going to the high (H) state or setup time. Also, togxk Symbolizes 12c timing
(12) for the time that the data with respect to the start condition (S) went invalid (X) relative to the tj¢ clock
reference (K) going to the low (L) state or hold time. Also, t;;pykH Symbolizes e timing (12) for the time that the
data with respect to the stop condition (P) reaching the valid state (V) relative to the t,¢ 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. The device provides a hold time of at least 300 ns for the SDA signal (referred to the V4 min of the SCL signal) to
bridge the undefined region of the falling edge of SCL.

3. The maximum t,pykn has only to be met if the device does not stretch the LOW period ()¢ ) of the SCL signal.

4. Cg = capacitance of one bus line in pF.
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Timers AC Timing Specifications

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

Characteristic Symbol2 Typ Unit

Timers inputs—minimum pulse width triwip 20 ns

Notes:

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

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

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

Figure 39. Timers AC Test Load

14  GPIO

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

14.1 GPIO DC Electrical Characteristics

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

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

Note:
1. This specification applies when operating from 3.3-V supply.
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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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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 67. MPC8358E TBGA Pinout Listing (continued)

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

System Control
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System PLL Configuration

Table 70. System PLL Multiplication Factors (continued)

RCWL[SPMF] Multi));isctaetrino?;::ctor
1100 x 12
1101 x 13
1110 x 14
1111 15

The RCWL[SVCOD] denotes the system PLL VCO internal frequency as shown in thistable.
Table 71. System PLL VCO Divider

RCWL[SVCOD] VCO Divider
00 4
01 8
10 2
11 Reserved
NOTE
The VCO divider must be set properly so that the system VV CO frequency isin the range of

600-1400 MHz.

The system V CO frequency is derived from the following equations:
o csb_cdk={PCI_SYNC_IN x (1 + CFG_CLKIN_DIV)} x SPMF
*  System VCO Frequency = csb_clk x VCO divider (if both RCWL[DDRCM] and RCWL[LBCM] are cleared)
OR
*  System VCO frequency = 2 x csb_clkx VCO divider (if either RCWL[DDRCM] or RCWL[LBCM] are set).
As described in Section 21, “Clocking,” the LBCM, DDRCM, and SPMF parametersin the reset configuration word low and
the CFG_CLKIN_DIV configuration input signal select the ratio between the primary clock input (CLKIN or PCI_CLK) and

the internal coherent system bus clock (csb_clk). This table shows the expected frequency values for the CSB frequency for
select csh_clk to CLKIN/PCI_SYNC_IN ratios.

Table 72. CSB Frequency Options

Input Clock Frequency (MHz)2
CFGa—t%"eZ'e'\t'TD'V SPMF Inputcglbozcklkl;atioz 16.67 25 33.33 66.67
csb_clk Frequency (MHz)
Low 0010 2:1 133
Low 0011 31 100 200
Low 0100 4:1 100 133 266
Low 0101 5:1 125 166 333
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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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Decoupling Recommendations

This figure shows the PLL power supply filter circuit.
10 Q

Vop © WA O AVppn
22 WF 1 2.2 UF

Low ESL Surface Mount Capacitors
GND

Figure 56. PLL Power Supply Filter Circuit

23.3 Decoupling Recommendations

Due to large address and data buses as well as high operating frequencies, the device can generate transient power surges and
high frequency noisein its power supply, especialy while driving large capacitive loads. This noise must be prevented from
reaching other componentsin the device system, and the device itself requires a clean, tightly regulated source of power.
Therefore, it isrecommended that the system designer place at |east one decoupling capacitor at each V pp, OVpp, GVpp, and
LV pp pinsof thedevice. These decoupling capacitors should receive their power from separate V pp, OVpp, GVpp, LVpp, and
GND power planesinthe PCB, utilizing short tracesto minimizeinductance. Capacitors may be placed directly under the device
using a standard escape pattern. Others may surround the part.

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

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

23.4 Connection Recommendations

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

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

23.5 Output Buffer DC Impedance

Thedevice drivers are characterized over process, voltage, and temperature. For all buses, the driver isapush-pull single-ended
driver type (open drain for 12C).

To measure Z, for the single-ended drivers, an external resistor is connected from the chip pad to OVpp or GND. Then, the
value of each resistor is varied until the pad voltageis OV pp/2 (see Figure 57). The output impedance is the average of two
components, the resistances of the pull-up and pull-down devices. When datais held high, SW1 is closed (SW2 is open) and
Rpistrimmed until the voltage at the pad equals OV pp/2. Rp then becomes the resistance of the pull-up devices. Rp and Ry are
designed to be close to each other in value. Then, Zg= (Rp+ Ry)/2.
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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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