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5.2 RESET AC Electrical Characteristics

RESET AC Electrical Characteristics

This section describes the AC electrical specifications for the reset initialization timing requirements of the device. Thistable
provides the reset initialization AC timing specifications for the DDR SDRAM component(s).

Table 11. RESET Initialization Timing Specifications

Parameter/Condition Min Max Unit Notes
Required assertion time of HRESET or SRESET (input) to activate reset 32 — trcl_sYNC_IN 1
flow
Required assertion time of PORESET with stable clock applied to CLKIN 32 — teLkiN 2
when the device is in PCI host mode
Required assertion time of PORESET with stable clock applied to 32 — tpci_sYNC_IN 1
PCI_SYNC_IN when the device is in PCI agent mode
HRESET/SRESET assertion (output) 512 — tpci_sYNC_IN 1
HRESET negation to SRESET negation (output) 16 — thci_SYNC_IN 1
Input setup time for POR config signals (CFG_RESET_SOURCE[0:2] and 4 — tCLKIN 2
CFG_CLKIN_DIV) with respect to negation of PORESET when the device
is in PCI host mode
Input setup time for POR config signals (CFG_RESET_SOURCE[0:2] and 4 — tpcl_sYNC_IN 1
CFG_CLKIN_DIV) with respect to negation of PORESET when the device
is in PCl agent mode
Input hold time for POR config signals with respect to negation of HRESET 0 — ns —
Time for the device to turn off POR config signals with respect to the — 4 ns 3
assertion of HRESET
Time for the device to turn on POR config signals with respect to the 1 — tpci_sYNC_IN 1,3
negation of HRESET

Notes:

1. tpc) sync N IS the clock period of the input clock applied to PCI_SYNC_IN. When the device is In PCI host mode the
primary ciock is applied to the CLKIN input, and PCI_SYNC_IN period depends on the value of CFG_CLKIN_DIV. Refer
MPCB8360E PowerQUICC Il Pro Integrated Communications Processor Reference Manual for more details.

2. tc kN is the clock period of the input clock applied to CLKIN. It is only valid when the device is in PCI host mode. Refer
MPCB8360E PowerQUICC Il Pro Integrated Communications Processor Reference Manual for more details.

3. POR config signals consists of CFG_RESET_SOURCE[0:2] and CFG_CLKIN_DIV.

Thistable providesthe PLL and DLL lock times.

Table 12. PLL and DLL Lock Times

Parameter/Condition Min Max Unit Notes
PLL lock times — 100 us —
DLL lock times 7680 122,880 csb_clk cycles 1,2

Notes:

1. DLL lock times are a function of the ratio between the output clock and the coherency system bus clock (csb_clk). A 2:1

ratio results in the minimum and an 8:1 ratio results in the maximum.

2. The csb_clk is determined by the CLKIN and system PLL ratio. See Section 21, “Clocking,” for more information.
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DDR and DDR2 SDRAM DC Electrical Characteristics

6.1 DDR and DDR2 SDRAM DC Electrical Characteristics

This table provides the recommended operating conditions for the DDR2 SDRAM component(s) of the device when

Table 14. DDR2 SDRAM DC Electrical Characteristics for GVpp(typ) = 1.8 V

Parameter/Condition Symbol Min Max Unit Notes
I/0 supply voltage GVpp 1.71 1.89 \Y 1
I/O reference voltage MVger 0.49 x GVpp 0.51 x GVpp \ 2
I/0 termination voltage Vi1 MVRgr — 0.04 MVRgr + 0.04 \Y 3
Input high voltage Viy MVRgg + 0.125 GVpp +0.3 \ —
Input low voltage Vi —0.3 MVggg— 0.125 \ —
Output leakage current loz — 10 PA 4
Output high current (Vo = 1.420 V) loH -13.4 — mA —
Output low current (Vo = 0.280 V) loL 13.4 — mA —
MVRgg input leakage current lVREF — 10 PA —
Input current (0 V &/, <OVpp) N — +10 LA —

Notes:

1. GVpp is expected to be within 50 mV of the DRAM GVp, at all times.

2. MVRgeis expected to equal 0.5 x GVpp, and to track GVpp DC variations as measured at the receiver. Peak-to-peak noise
on MVRgg cannot exceed +2% of the DC value.

3. V17 is not applied directly to the device. Itis the supply to which far end signal termination is made and is expected to equal
MVggg This rail should track variations in the DC level of MVggg.

4. Output leakage is measured with all outputs disabled, 0 V Vg1 <GVpp.

This table provides the DDR2 capacitance when GV pp(typ) = 1.8 V.
Table 15. DDR2 SDRAM Capacitance for GVpp(typ)=1.8 V

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

Note:
1. This parameter is sampled. GVpp = 1.8 V £ 0.090 V, f =1 MHz, Ty = 25°C, Vout = GVpp/2, VouT (peak-to-peak) = 0.2 V.

This table provides the recommended operating conditions for the DDR SDRAM component(s) of the device when

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

Parameter/Condition Symbol Min Max Unit Notes
I/O supply voltage GVpp 2.375 2.625 \% 1
I/O reference voltage MVRer 0.49 x GVpp 0.51 x GVpp \Y 2
I/O termination voltage Vit MVggg — 0.04 MVggg + 0.04 \Y 3
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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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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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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.

l<

> tGTXR —>>

< teTx
GTX_CLK

toTxH
TXD[7:0]

tGTxF

TX_EN

TX_ER

<—— lgTKHDX —>

Figure 10. GMIl Transmit AC Timing Diagram
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8.2.2 MIl AC Timing Specifications

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

This section describes the M1 transmit and receive AC timing specifications.

8.2.2.1 MIl Transmit AC Timing Specifications

Thistable provides the M1 transmit AC timing specifications.
Table 29. MIl Transmit AC Timing Specifications

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

Parameter/Condition Symbolt Min Typ Max Unit
TX_CLK clock period 10 Mbps tMTX — 400 — ns
TX_CLK clock period 100 Mbps tMTX — 40 — ns
TX_CLK duty cycle tMTxRtMTX 35 — 65 %
TX_CLK to MIl data TXD[3:0], TX_ER, TX_EN delay tMTKHDX 1 5 — ns
tMTKHDV — 15
TX_CLK data clock rise time, (20% to 80%) tMTXR 1.0 — 4.0 ns
TX_CLK data clock fall time, (80% to 20%) tMTXE 1.0 — 4.0 ns

Note:

1. The symbols used for timing specifications follow the pattern of tist wo letters of functional block)(signal)(state)(reference)(state) O
inputs and Ytirst two letters of functional block)(reference)(state)(signal)(state) for outputs. For example, tyrkHpx Symbolizes Ml transmit
timing (MT) for the time ty;1x clock reference (K) going high (H) until data outputs (D) are invalid (X). Note that, in general,
the clock reference symbol representation is based on two to three letters representing the clock of a particular functional.
For example, the subscript of ty,1x represents the MII(M) transmit (TX) clock. For rise and fall times, the latter convention is
used with the appropriate letter: R (rise) or F (fall).

This figure shows the MII transmit AC timing diagram.

l<

< T > tMTXR —>
TX_CLK
tMTXH tMTxF —>
TXD[3:0]
TX_EN ><
TX_ER
—>{ MTKHDX

Figure 12. MIl Transmit AC Timing Diagram
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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

LCLK

Tl

|
T2 |
—_ |

T3

T4

t BKHOZ —>>

r<— 1t BKHOV
|

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

UPM Mode Input Signal: +
LUPWAIT T i

Input Signals:
LAD[0:31)/LDP[0:3] !------------ R 1

(DLL Bypass Mode) | ; :
LBKHOZ —>
|

UPM Mode Output Signals: !
LCSJ[0:3]/LBS[0:3]/LGPL[0:5] , . .

Figure 27. Local Bus Signals, GPCM/UPM Signals for LCRR[CLKDIV] = 4 (DLL Bypass Mode)
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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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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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TDM/SI DC Electrical Characteristics

17 TDM/SI

This section describes the DC and AC electrical specifications for the time-division-multiplexed and serial interface of the
M PC8360E/58E.

17.1 TDMY/SI DC Electrical Characteristics

Thistable providesthe DC electrical characteristics for the device TDM/SI.
Table 57. TDM/SI DC Electrical Characteristics

Characteristic Symbol Condition Min Max Unit
Output high voltage VoH lon =—2.0 mA 2.4 — \%
Output low voltage VoL lop =3.2mA — 0.5 \Y
Input high voltage ViH — 2.0 OVpp + 0.3 \Y
Input low voltage i — -0.3 0.8 \Y
Input current N 0V <V,y<OVpp — +10 UA

17.2 TDM/SI AC Timing Specifications

Thistable provides the TDM/SI input and output AC timing specifications.
Table 58. TDM/SI AC Timing Specifications1

Characteristic Symbol? Min Max3 Unit
TDM/SI outputs—External clock delay tsEkHOV 2 10 ns
TDM/SI outputs—External clock high impedance tsEKHOX 2 10 ns
TDM/SI inputs—External clock input setup time tSEIVKH 5 — ns
TDM/SI inputs—External clock input hold time tSEIXKH 2 — 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 it wwo letters of functional block)(signal)(state)(reference)(state) fOF

inputs and Yirst two letters of functional block)(reference)(state)(signal)(state) fOr outputs. For example, tsgkox Symbolizes the TDM/SI
outputs external timing (SE) for the time tpyys memory clock reference (K) goes from the high state (H) until outputs (O)
are invalid (X).

3. Timings are measured from the positive or negative edge of the clock, according to SIXMR [CE] and SITXCEI[TXCEIx].
Refer MPCB8360E Integrated Communications Processor Reference Manual for more details.

This figure provides the AC test load for the TDM/SI.

Output —@ Zp=50Q <>—\A/\A_OVDD/2
R, =50 Q

Figure 44. TDM/SI AC Test Load

Figure 45 represents the AC timing from Table 56. Note that although the specifications generally reference the rising edge of
the clock, these AC timing diagrams a so apply when the falling edge is the active edge.
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Pinout Listings

Table 66. MPC8360E TBGA Pinout Listing (continued)

Power

Signal Package Pin Number Pin Type Supply Notes
MEMC1_MCKE[0:1] AL32, AU33 (@] GVpp 3
MEMC1_MCK][0:1] AK37, AT37 (@] GVpp —
MEMC1_MCKJ2:3)/ AN1, AR2 (0] GVpp —
MEMC2_MCK]J0:1]

MEMC1_MCK]J4:5]/ AN25, AK1 (0] GVpp —
MEMC2_MCKE[0:1]
MEMC1_MCK]J0:1] AL37, AT36 (@] GVpp —
MEMC1_MCKJ2:3]/ AP2, AT2 (@] GVpp —
MEMC2_MCK]J0:1]
MEMC1_MCKI[4]/ AN24 (@) GVpp —
MEMC2_MDM[8]
MEMC1_MCKI5})/ AL1 O GVpp —
MEMC2_MDQS[8]
MDICJ[0:1] AH6, AP30 110 GVpp 10
Secondary DDR SDRAM Memory Controller Interface
MEMC2_MECC|0:7] AN16, AP18, AM16, AM17, AN17, AP13, AP15, 110 GVpp —
AN13
MEMC2_MBA[0:2] AU12, AU15, AU13 (0] GVpp —
MEMC2_MA[0:14] AT12, AP11, AT13, AT14, AR13, AR15, AR16, (0] GVpp —
AT16, AT18, AT17, AP10, AR20, AR17, AR14,
AR11
MEMC2_MWE AU10 (@] GVpp —
MEMC2_MRAS AT11 (0] GVpp —
MEMC2_MCAS AU11 (@] GVpp —
PCI
PCI_INTA/IRQ_OUT/CE_PF[5] A20 1/0 LVpp2 2
PCI_RESET_OUT/CE_PF[6] E19 110 LVpp2 —
PCI_AD[31:30])/CE_PGJ[31:30] D20, D21 110 LVpp2 —
PCI_AD[29:25]/CE_PGJ[29:25] A24, B23, C23, E23, A26 /0 OVpp —
PCI_AD[24]/CE_PG[24] B21 110 LVpp2 —
PCI_AD[23:0]J/CE_PG[23:0] C24,C25,D25,B25,E24, F24, A27, A28, F27, A30, 110 OVpp —
C30, D30, E29, B31, C31, D31, D32, A32, C33,
B33, F30, E31, A34, D33
PCI_C/BE[3:0]/CE_PF[10:7] E22, B26, E28, F28 /0 OVpp —
PCI_PAR/CE_PF[11] D28 110 OVpp —
PCI_FRAME/CE_PF[12] D26 110 OVpp 5
PCI_TRDY/CE_PF[13] Cc27 110 OVpp 5
PCI_IRDY/CE_PF[14] C28 110 OVpp 5
PCI_STOP/CE_PF[15] B28 110 OVpp 5
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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

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

Freescale Semiconductor

69



Pinout Listings

Table 66. MPC8360E TBGA Pinout Listing (continued)

Power

Signal Package Pin Number Pin Type Supply Notes
PMC
QUIESCE B36 o OVpp —
System Control
PORESET L37 | OVpp —
HRESET L36 I/0 OVpp 1
SRESET M33 I/0 OVpp 2
Thermal Management
THERMO AP19 I GVpp —
THERM1 AT31 | GVpp —
Power and Ground Signals
AVppl K35 Power for AVppl —
LBIU DLL
a.2v)
AVpp2 K36 Power for AVpp2 —
CE PLL
a.2v)
AVpp5 AM29 Power for AVpp5 —
e300 PLL
1.2v)
AVpp6 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)
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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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This figure shows the internal distribution of clocks within the MPC8358E.

MPC8358E
_____________ ]
e300 Core |
| Core PLL — core_clk |
I ) I
L — — — — — 4 — |
csb_clk
ce_clk to QUICC Engine Block
DDRC » MEMC1_MCK][0:5]| DDRC
> Memory
|| 2 » MEMC1_MCK][0:5]| Device
ddrl_clk
QUI_CC Clock
Engine System Unit
PLL PLL > |b_C|k
ﬂ » LCLK]0:2]
A A A Local Bus
LBIU > LSYNC_OUT, reriory
DLL Device
- LSYNC_IN
csb_clk to Rest
of the Device
PCI_CLK/
* PCI_SYNC_IN
CFG_CLKIN_DIV. PCLSYNC_

CLKIN )
> ' PCI_SYNC_OUT

L» | > PCI_CLK_OUT[0:2]

PCI Clock
Divider

Figure 55. MPCB8358E Clock Subsystem

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. Note that in PCI host mode, the primary clock input also depends on whether PCI
clock outputs are selected with RCWH[PCICKDRV]. When the deviceis configured as a PCI host device (RCWH[PCIHOST]
=1) and PCI clock output is selected (RCWH[PCICKDRV] = 1), CLKIN isitsprimary input clock. CLKIN feedsthe PCI clock
divider (+2) and the multiplexorsfor PCI_SYNC_OUT and PCI_CLK_OUT. The CFG_CLKIN_DIV configuration input
selects whether CLKIN or CLKIN/2 isdriven out on the PCI_SYNC_OUT signal. The OCCR[PCIOENN] parameters enable
the PCI_CLK_OUTn, respectively.

PCI_SYNC_OUT isconnected externally to PClI_SYNC _IN to alow theinternal clock subystem to synchronize to the system
PCI clocks. PCI_SYNC_OUT must be connected properly to PClI_SYNC _IN, with equal delay to all PCI agent devicesin the
system, to allow the device to function. When the device is configured as a PCl agent device, PClI_CLK isthe primary input
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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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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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Example 1. Sample Table Use

Thermal Characteristics

Quicc
CORE Input Clock | CSB Freq | CoreFreq ' 400 533 667
Index | SPMF PLL CEPMF | CEPDF (MHZ) (MH2) (MHZ) Engz;\r/:glzz)req (MHZ) | (MH2) | (MH2)
A 1000 | 0000011 | 01001 0 33 266 400 300 oo oo oo
0100 | 0000100 | 00110 0 66 266 533 400 oo oo oo

22

Example A. To configure the device with CSB clock rate of 266 MHz, core rate of 400 MHz, and QUICC Engine
clock rate 300 MHz while the input clock rateis 33 MHz. Conf No. ‘s10" and ‘cl’ are selected from Table 76. SPMF
is 1000, CORPLL is 0000011, CEPMF is 01001, and CEPDF isO.

Example B. To configure the device with CSBCSB clock rate of 266 MHz, core rate of 533 MHz and QUICC Engine
clock rate 400 MHz whiletheinput clock rateis 66 MHz. Conf No. ‘s5h’ and ‘c2h’ are selected from Table 76. SPMF
is0100, CORPLL is 0000100, CEPMF is 00110, and CEPDF is 0.

Thermal

This section describes the thermal specifications of the M PC8360E/58E.

22.1 Thermal Characteristics
This table provides the package thermal characteristics for the 37.5 mm x 37.5 mm 740-TBGA package.

Table 77. Package Thermal Characteristics for the TBGA Package

Characteristic Symbol Value Unit Notes

Junction-to-ambient natural convection on single-layer board (1s) Rgia 15 °C/wW 1,2
Junction-to-ambient natural convection on four-layer board (2s2p) Rgia 11 °C/wW 1,3
Junction-to-ambient (@1 m/s) on single-layer board (1s) Rgiva 10 °C/wW 1,3
Junction-to-ambient (@ 1 m/s) on four-layer board (2s2p) Rgiva 8 °C/wW 1,3
Junction-to-ambient (@ 2 m/s) on single-layer board (1s) Rgiva 9 °C/wW 1,3
Junction-to-ambient (@ 2 m/s) on four-layer board (2s2p) Rgiva 7 °C/wW 1,3
Junction-to-board thermal Reis 4.5 °CIW 4

Junction-to-case thermal Reic 11 °CIW 5
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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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