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Electrical Characteristics

Multiple master support

Master or slave I2C mode support

On-chip digital filtering rejects spikes on the bus

System initialization datais optionally loaded from 12C-1 EPROM by boot sequencer
embedded hardware

« DMA controller

Four independent virtual channels

Concurrent execution across multiple channels with programmabl e bandwidth control
All channels accessible by local core and remote PCI masters

Misaligned transfer capability

Data chaining and direct mode

Interrupt on completed segment and chain

DMA external handshake signals: DMA_DREQJ[0:3]/DMA_DACK[0:3]//DMA_DONE[0:3].
There is one set for each DMA channel. The pins are multiplexed to the parallel 10 pinswith
other QE functions.

« DUART

Two 4-wire interfaces (RxD, TxD, RTS, CTS)
Programming model compatible with the original 16450 UART and the PC16550D

* Systemtimers

Periodic interrupt timer
Real-time clock

Software watchdog timer
Eight general-purpose timers

» |EEE Sd. 1149.1™-compliant, JTAG boundary scan
* Integrated PCl bus and SDRAM clock generation

2 Electrical Characteristics

This section provides the AC and DC electrical specifications and thermal characteristics for the
MPCB8358E. The device is currently targeted to these specifications. Some of these specifications are
independent of the /O cell, but areincluded for amore completereference. These are not purely 1/0 buffer
design specifications.
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Electrical Characteristics

21.3 Output Driver Characteristics

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

Table 3. Output Drive Capability

Driver Type Output Impedance (Q) Supply Voltage

Local bus interface utilities signals 42 OVpp=3.3V

PCI signals 25

PCI output clocks (including PCI_SYNC_OUT) 42

DDR signal 20 GVpp=25V
36 (half-strength mode)’

DDR2 signal 18 GVpp=1.8V
36 (half-strength mode)’

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

DUART, system control, I°C, SPI, JTAG 42 OVpp=3.3V

GPIO signals 42 OVpp=3.3V

LVpp = 2.5/3.3V

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

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

2.2.1 Power-Up Sequencing

MPCB8358E does not require the core supply voltage (Vpp and AV pp) and 1/0 supply voltages (GVpp,
LVpp, and OV pp) to be applied in any particular order. During the power ramp up, before the power
supplies are stable and if the I/O voltages are supplied before the core voltage, there may be a period of
time that all input and output pins will actively be driven and cause contention and excessive current. In
order to avoid actively driving the I/O pins and to eliminate excessive current draw, apply the core voltage
(Vpp) beforethe /O voltage (GV pp, LV pp, and OV pp) and assert PORESET before the power supplies
fully ramp up. In the case where the core voltage is applied first, the core voltage supply must rise to 90%
of itsnominal value before the 1/0 suppliesreach 0.7 V, see Figure 4.
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DDR and DDR2 SDRAM

Table 12. QUICC Engine Block Operating Frequency Limitations (continued)

Interface Operating | Max Interface Bit Min QUICC_Englne
Interface Frequency (MHz) Rate (Mbps) Operating Notes
q v P Frequency' (MHz)
UART/async HDLC 3.68 (max internal ref 115 (Kbps) 20 —
clock)
BISYNC 2 (max) 2 20 —
USB 48 (ref clock) 12 96 —

Notes:

1. The QUICC Engine module needs to run at a frequency higher than or equal to what is listed in this table.

2. ‘F’ is the actual interface operating frequency.

3. The bit rate limit is independent of the data bus width (that is, the same for serial, nibble, or octal interfaces).
4. TDM in high-speed mode for serial data interface.

6 DDR and DDR2 SDRAM

This section describes the DC and AC electrical specificationsfor the DDR and DDR2 SDRAM interface
of the MPC8358E.

6.1 DDR and DDR2 SDRAM DC Electrical Characteristics

Table 13 provides the recommended operating conditions for the DDR2 SDRAM component(s) of the
device when GV pp(typ) = 1.8 V.

Table 13. DDR2 SDRAM DC Electrical Characteristics for GVpp(typ) =1.8 V

Parameter/Condition Symbol Min Max Unit Notes

1/0O supply voltage GVpp 1.71 1.89 \ 1

1/0 reference voltage MVRer 0.49 x GVpp 0.51 x GVpp \ 2
I/0 termination voltage Vit MVggg — 0.04 MVRggg + 0.04 \ 3
Input high voltage Viy MVggg + 0.125 GVpp+ 0.3 \" —
Input low voltage ViL -0.3 MVgge—0.125 \ —
Output leakage current loz — +10 A 4
Output high current (Vgyt = 1.420 V) loH -13.4 — mA —
Output low current (Vgyt = 0.280 V) loL 13.4 — mA —
MV ger input leakage current l\VREF — +10 uA —
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DDR and DDR2 SDRAM

Table 20. DDR and DDR2 SDRAM Output AC Timing Specifications for Source
Synchronous Mode (continued)

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

Parameter® Symbol’ Min Max Unit | Notes

MDQS epilogue end tDDKHME -0.6 0.9 ns 7

Notes:

1.

The symbols used for timing specifications follow the pattern of tfirst two letters of functional block)(signal)(state)(reference)(state) for
inputs and tirst two letters of functional block)(reference)(state)(signal)(state) fOr outputs. Output hold time can be read as DDR timing
(DD) from the rising or falling edge of the reference clock (KH or KL) until the output went invalid (AX or DX). For example,
tppkHAs Symbolizes DDR timing (DD) for the time ty,cx memory clock reference (K) goes from the high (H) state until outputs
(A) are setup (S) or output valid time. Also, tppk| px sSymbolizes DDR timing (DD) for the time ty;cx memory clock reference
(K) goes low (L) until data outputs (D) are invalid (X) or data output hold time.

. All MCK/MCK referenced measurements are made from the crossing of the two signals +0.1 V.
. In the source synchronous mode, MCK/MCK can be shifted in % applied cycle increments through the clock control register.

For the skew measurements referenced for tpyoskew it is assumed that the clock adjustment is set to align the
address/command valid with the rising edge of MCK.

. ADDR/CMD includes all DDR SDRAM output signals except MCK/MCK, MCS, and MDQ/MECC/MDM/MDQS. For the

ADDR/CMD setup and hold specifications, it is assumed that the clock control register is set to adjust the memory clocks by
Y2 applied cycle.

. Note that tppkpmn follows the symbol conventions described in note 1. For example, tppknvH describes the DDR timing (DD)

from the rising edge of the MCK(n) clock (KH) until the MDQS signal is valid (MH). tppknmn €an be modified through control
of the DQSS override bits in the TIMING_CFG_2 register. In source synchronous mode, this will typically be set to the same
delay as the clock adjust in the CLK_CNTL register. The timing parameters listed in the table assume that these two
parameters have been set to the same adjustment value. See the MPC8360E PowerQUICC Il Pro Integrated
Communications Processor Family Reference Manual for a description and understanding of the timing modifications
enabled by use of these bits.

. Determined by maximum possible skew between a data strobe (MDQS) and any corresponding bit of data (MDQ), ECC

(MECC), or data mask (MDM). The data strobe should be centered inside of the data eye at the pins of the device.

. All outputs are referenced to the rising edge of MCK(n) at the pins of the device. Note that tppkyp follows the symbol

conventions described in note 1.

. AC timing values are based on the DDR data rate, which is twice the DDR memory bus frequency.

Figure 6 shows the DDR SDRAM output timing for address skew with respect to any MCK.
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Figure 6. Timing Diagram for tyoskew Measurement
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UCC Ethernet Controller: Three-Speed Ethernet, MIl Management

Table 25. RGMII/RTBI DC Electrical Characteristics (when operating at 2.5 V)

Parameters Symbol Conditions Min Max Unit
Supply voltage 2.5 V LVbp — 2.37 2.63 \
Output high voltage Vou lon=-1.0mA | LVpp=Min 2.00 LVpp + 0.3 %
Output low voltage VoL lor=1.0mA LVpp = Min GND -0.3 0.40 \
Input high voltage Viy — LVpp = Min 1.7 LVpp + 0.3 \
Input low voltage Vi — LVpp = Min -0.3 0.70 \
Input current N 0V<sVnsLVpp — +10 A

8.2 GMIl, Mil, RMII, TBI, RGMII, and RTBI AC Timing Specifications
The AC timing specifications for GMII, MII, TBI, RGMII, and RTBI are presented in this section.

8.2.1 GMII Timing Specifications

This sections describe the GMII transmit and receive AC timing specifications.

8.2.1.1 GMII Transmit AC Timing Specifications

Table 26 provides the GMII transmit AC timing specifications.

Table 26. GMII 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 taTx — 8.0 — ns —
GTX_CLK duty cycle taTxHAGTX 40 — 60 % —
GTX_CLK to GMII data TXD[7:0], TX_ER, TX_EN delay tGTKHDX 0.5 — — ns —
taTkHDV — 5.0

GTX_CLK clock rise time, (20% to 80%) taTxR — — 1.0 ns —
GTX_CLK clock fall time, (80% to 20%) taTxF — — 1.0 ns —
GTX_CLK125 clock period tg12s — 8.0 — ns 2
GTX_CLK125 reference clock duty cycle measured at tg125H/tG125 45 — 55 % 2
LVbpr2

Notes:

1. The symbols used for timing specifications follow the pattern 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, tgrknpy symbolizes GMII transmit timing
(GT) with respect to the tgry 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, tgTkypx Symbolizes GMII transmit timing (GT) with respect to the tgTx 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 tgTx 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.
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Figure 13 shows the MI1 receive AC timing diagram.

UCC Ethernet Controller: Three-Speed Ethernet, MIl Management

< tmRx > tMRXR
RX_CLK
tMRXH tMRXF
RXD[3:0]
RX_DV Valid Data
RX_ER
tMRDVKH —> <
—> tMRDXKH

Figure 13. Mil Receive AC Timing Diagram

8.2.3

RMII AC Timing Specifications

This section describes the RMII transmit and receive A C timing specifications.

8.2.3.1

RMII Transmit AC Timing Specifications

Table 30 provides the RMII transmit AC timing specifications.

Table 30. RMIlI Transmit AC Timing Specifications

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

Parameter/Condition Symbol1 Min Typ Max Unit
REF_CLK clock tRMX — 20 — ns
REF_CLK duty cycle trmxHtRMX 35 — 65 %
REF_CLK to RMII data TXD[1:0], TX_EN delay tRMTKHDX 2 — — ns
tRMTKHDV - 10
REF_CLK data clock rise time tRVMXR 1.0 — 4.0 ns
REF_CLK data 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 t(firs'[ two letters of functional block)(reference)(state)(signal)(state) for outputs. For example, trytkHpx Symbolizes RMII
transmit timing (RMT) for the time tgyx 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 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).
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UCC Ethernet Controller: Three-Speed Ethernet, MIl Management

Figure 14 shows the RMII transmit AC timing diagram.

< tRmx > tRMXR —>
REF_CLK
< tRVIXH tRMXF —>
TXDI[1:0]
TX_EN ><
—>| tRMTKHDX

Figure 14. RMIl Transmit AC Timing Diagram

8.2.3.2 RMII Receive AC Timing Specifications

Table 31 provides the RMII receive AC timing specifications.

Table 31. RMII Receive AC Timing Specifications
At recommended operating conditions with LVpp/OVpp of 3.3 V + 10%.

Parameter/Condition Symbol1 Min Typ Max Unit
REF_CLK clock period tRMX — 20 — ns
REF_CLK duty cycle trmxHtRMX 35 — 65 %
RXDI[1:0], CRS_DV, RX_ER setup time to REF_CLK {RMRDVKH 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 tirst three 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, tgyrpykH 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, tgyrpxkL 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).

Figure 15 provides the AC test load.
Output 4€> Zp=50Q (WLVDD/z
R =500
L

Figure 15. AC Test Load
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UCC Ethernet Controller: Three-Speed Ethernet, MIl Management

Figure 18 shows the TBI receive AC timing diagram.

< trRx > trRXR —>

PMA_RX_CLK1 7

< tTRXH trRxF —>
RCG[9:0] Even RCG Odd RCG
trROVKH <
<€ tTRDXKH
PMA_RX_CLKO U
<— tTRDXKH
—> tTRDVKH

Figure 18. TBI Receive AC Timing Diagram

8.2.5 RGMII and RTBI AC Timing Specifications

Table 34 presents the RGMII and RTBI AC timing specifications.

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

Parameter/Condition Symbol1 Min Typ Max Unit | Notes

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

Data to clock input skew (at receiver) tSKRGDXKH 1.1 — — ns 2
tSKRGDVKH — 2.6

Clock cycle duration tRGT 7.2 8.0 8.8 ns 3

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

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

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

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

GTX_CLK125 reference clock period tg125 — 8.0 — ns 6

MPCB8358E PowerQUICC Il Pro Processor Revision 2.1 PBGA Silicon Hardware Specifications, Rev. 3

Freescale Semiconductor 35



UCC Ethernet Controller: Three-Speed Ethernet, MIl Management

8.3 Ethernet Management Interface Electrical Characteristics

The electrical characteristics specified here apply to M1l management interface signals MDIO
(management data i nput/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
(10/100/1000 Mbps)— GMII/MIT/RMII/TBI/RGMII/RTBI Electrical Characteristics.”

8.3.1 MIl Management DC Electrical Characteristics

The MDC and MDIO are defined to operate at a supply voltage of 3.3 V. The DC electrical characteristics
for MDIO and MDC are provided in Table 35.

Table 35. MIl Management DC Electrical Characteristics When Powered at 3.3 V

Parameter Symbol Conditions Min Max Unit
Supply voltage (3.3 V) OVpp — 2.97 3.63 \Y
Output high voltage Vou lon=-1.0mA | OVpp = Min 2.10 OVpp + 0.3 \
Output low voltage VoL lor=1.0mA | OVpp = Min GND 0.50 \
Input high voltage ViH — 2.00 — \"
Input low voltage Vi — — 0.80 \
Input current N 0V <V)<0Vpp — +10 uA

8.3.2 MIl Management AC Electrical Specifications

Table 36 provides the M1l management AC timing specifications.

Table 36. MIl Management AC Timing Specifications
At recommended operating conditions with LVpp is 3.3 V = 10%.

Parameter/Condition Symbol1 Min Typ Max Unit Notes
MDC frequency fupoe — 25 — MHz 2
MDC period tvmpe — 400 — ns —
MDC clock pulse width high tvbcH 32 — — ns —
MDC to MDIO delay tMDTKHDX 10 — — ns 3
tMDTKHDV — 110
MDIO to MDC setup time tMDRDVKH 10 — — ns —
MDIO to MDC hold time tMDRDXKH 0 — — ns —
MDC rise time tvDCR — — 10 ns —
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Local Bus

Table 39. Local Bus General Timing Parameters—DLL Enabled (continued)

Parameter Symbol’ Min Max Unit Notes
Local bus clock to LALE rise t BKHLR — 4.5 ns —
Local bus clock to output valid (except LAD/LDP and LALE) t BKHOV1 — 4.5 ns —
Local bus clock to data valid for LAD/LDP t BKHOV? — 4.5 ns 3
Local bus clock to address valid for LAD t BKHOV3 — 4.5 ns 3
Output hold from local bus clock (except LAD/LDP and LALE) t BKHOX1 1.0 — ns 3
Output hold from local bus clock for LAD/LDP t BKHOX2 1.0 — ns 3
Local bus clock to output high impedance for LAD/LDP t BkHOZ — 3.8 ns —

Notes:

1.

The symbols used for timing specifications follow the pattern of tfirst two letters of functional block)(signal)(state)(reference)(state) for
inputs and t(firs'[ two letters of functional block)(reference)(state)(signal)(state) for outputs. For example, L BIXKHT symbolizes local bus
timing (LB) for the input (I) to go invalid (X) with respect to the time the t| gk clock reference (K) goes high (H), in this case for
clock one (1). Also, t gkHox Symbolizes local bus timing (LB) for the t gk clock reference (K) to go high (H), with respect to
the output (O) going invalid (X) or output hold time.

. All timings are in reference to rising edge of LSYNC_IN.
. All signals are measured from OVpp/2 of the rising edge of LSYNC_IN to 0.4 x OVpp of the signal in question for 3.3-V

signaling levels.

. Input timings are measured at the pin.
. t soToT1 Should be used when RCWHILALE] is not set and when the load on LALE output pin is at least 10 pF less than the

load on LAD output pins.

. t soToT2 Should be used when RCWHILALE] is set and when the load on LALE output pin is at least 10 pF less than the load

on LAD output pins.

. t BoToT3 should be used when RCWHILALE] is set and when the load on LALE output pin equals to the load on LAD output

pins.

. 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.

Table 40 describes the general timing parameters of the local bus interface of the device.

Table 40. Local Bus General Timing Parameters—DLL Bypass Mode

Parameter Symbol’ Min Max Unit Notes
Local bus cycle time tLBK 15 — ns 2
Input setup to local bus clock t BIVKH 7 — ns 3,4
Input hold from local bus clock tLBIXKH 1.0 — ns 3,4
LALE output fall to LAD output transition (LATCH hold time) t BoTOTY 1.5 — ns 5
LALE output fall to LAD output transition (LATCH hold time) t BoTOT? 3 — ns 6
LALE output fall to LAD output transition (LATCH hold time) t soTOT3 2.5 — ns 7
Local bus clock to output valid t BKHOV — 3 ns 3
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JTAG

Figure 32 provides the test access port timing diagram.

JTAG \
External Clock K M N VM
tTIVKH —>  [<—
s <— tTIXKH
Input
TDI, TMS N < >< Data Valid >< >
< tyTkLOV
tTkLOX —> <—
TDO Qutput Data Valid
—> \r— tyTkLOZ

TDO Output Data Valid >4 N

VM = Midpoint Voltage (OVpp/2)

Figure 32. Test Access Port Timing Diagram
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GPIO

Figure 38 provides the AC test load for the timers.

Output 4€> Zp=50Q (WOVDD/z
R, =50 Q

Figure 38. Timers AC Test Load

14 GPIO

This section describes the DC and AC electrical specifications for the GPIO of the MPC8358E.

14.1 GPIO DC Electrical Characteristics

Table 50 provides the DC electrical characteristics for the device GPIO.
Table 50. GPIO DC Electrical Characteristics

Characteristic Symbol Condition Min Max Unit | Notes
Output high voltage VoH loy=-6.0 mA 24 — \ 1
Output low voltage VoL loL=6.0mA — 0.5 \ 1
Output low voltage VoL loL=3.2mA — 0.4 \ 1
Input high voltage Viy — 2.0 OVpp + 0.3 \ 1
Input low voltage Vi — -0.3 0.8 \ —
Input current N 0V <Vn<OVpp — +10 A —
Note: This specification applies when operating from 3.3-V supply.
14.2 GPIO AC Timing Specifications
Table 51 provides the GPIO input and output AC timing specifications.
Table 51. GPIO Input AC Timing Specifications’
Characteristic Symbol? 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 tpyp Ns to ensure proper operation.
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TDM/SI

Figure 41 and Figure 42 represent the AC timing from Table 55. Note that although the specifications
generaly reference therising edge of the clock, these AC timing diagramsal so apply when thefalling edge
isthe active edge.

Figure 41 shows the SPI timing in slave mode (external clock).

SPICLK (Input)

—! <—tNEIXKH !

_ tNEIVKH —>| l<— '

Input Signals: ' '
SPIMOSI ----------f = Y--c-conc-oooaoooo R AR

(See Note) | :
|

. < INEKHOV |
Output Signals: |
SPIMISO - -------------- B T G IS
(See Note) '

Note: The clock edge is selectable on SPI.

Figure 41. SPI AC Timing in Slave Mode (External Clock) Diagram

Figure 42 shows the SPI timing in Master mode (internal clock).

SPICLK (Output)

—> tNIIXKH !

) tNivkH —> !

Input Signals: '
SPIMISO ---  Jeemeeeeemeiea oo R T

(See Note) | :
|

|
_ r~— INikHOV |
Output Signals: |
SPIMOSI - -------------- e e G CE PR,
(See Note) '

Note: The clock edge is selectable on SPI.
Figure 42. SPI AC Timing in Master Mode (Internal Clock) Diagram

17 TDM/SI

This section describesthe DC and AC electrical specificationsfor thetime-division-multiplexed and serial
interface of the MPC8358E.

17.1  TDM/SI DC Electrical Characteristics

Table 56 provides the DC electrical characteristics for the device TDM/SI.
Table 56. TDM/SI DC Electrical Characteristics

Characteristic Symbol Condition Min Max Unit
Output high voltage VoH loy=-2.0 mA 24 — \
Output low voltage VoL loL =3.2mA — 0.5 \
Input high voltage Viy — 2.0 OVpp + 0.3 \
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4. Datum A, the seating plane, is determined by the spherical crowns of the solder balls.
5. Parallelism measurement must exclude any effect of mark on top surface of package.
6. Distance from the seating plane to the encapsulant material.

21.3 Pinout Listings
Refer to AN3097, “MPC8360/M PC8358E PowerQUICC Design Checklist,” for proper pin termination

and usage.

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

Table 65. MPC8358E PBGA Pinout Listing

Package and Pin Listings

Power

Signal Package Pin Number Pin Type Supply Notes
DDR SDRAM Memory Controller Interface

MEMC_MDQ[0:63] AD20, AG24, AF24, AH24, AF23, AE22, AH26, AD21, I/0 GVpp —

AH25, AD22, AF27, AB24, AG25, AC22, AE25, AC24,

AD25, AB25, AC25, AG28, AD26, AE23, AG26, AC26,

AD27, V25, AA28, AA25, Y26, W27, U24, W24, E28,

H24,E26, D25, G27, H25, G26, F26, F27, F25, D26, F24,

G25,E27,D27,C28,C27, F22, B26, F21, B28, E22, D24,

C24, A25, E20, F20, D20, A23, C21, C23, E19
MEMC_MECC|0:7] N26, N24, J26, H28, N28, P24, L26, K24 /0 GVpp —
MEMC_MDM][0:8] AG23, AD23, AE26, V28, G28, D28, D23, B24, U27 0] GVpp —
MEMC_MDQSJ0:8] AH23, AH27, AF28, T28, H26, E25, B25, A24, R28 /0 GVpp —
MEMC_MBA[0:2] V26, W28, Y28 O GVpp —
MEMC_MA[0:14] L25, M25, M24, K28, P28, T24, M27, R25, P25, L28, (0] GVpp —

uU26, M28, L27, K27, H27
MEMC_MODT[0:3] AE21, AC19, E23, B23 — GVpp 6
MEMC_MWE R27 (0] GVpp —
MEMC_MRAS w25 (0] GVpp —
MEMC_MCAS R24 (0] GVpp —
MEMC_MCSJ0:3] T26, U28, J25, F28 (0] GVpp —
MEMC_MCKEJ0:1] AD24, AE28 0] GVpp —
MEMC_MCK]JO0:5] AG22, AG27, A26, C26, P26, E21 0] GVpp —
MEMC_MCK]J0:5] AF22, AF26, A27, B27, N27, D22 O GVpp —
MDIC[0:1] F19, AA27 I/0 GVpp 11

PCI

PCI_INTA/ R3 I/0 LVpp2 2
PF[5]
PCI_RESET_OUT/ P6 I/0 LVpp2 —
PF[6]
PCI_AD[0:31)/ AB5, AC5, AG1, AA5, AF2, AD4, Y6, AF1, AE2, AC4, I/0 LVpp2 —
PG[0:31] AD3, AE1, Y4, AC3, AD2, AD1, AB2, Y3, AA1, Y1, W1,

V6, W3, V4, T5, W2, V5, V1, U4, V2, U2, T2
PCI_C_BEJ[0:3)/ Y5, AC2, Y2, U5 I/0 OVpp —
PF[7:10]
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Table 65. MPC8358E PBGA Pinout Listing (continued)

Package and Pin Listings

. . . Power
Signal Package Pin Number Pin Type Supply Notes
TDI AES8 | OVpp 4
TDO AG7 O OVpp 3
T™MS AH7 | OVpp 4
TRST AG8 | OVpp 4
Test
TEST AF9 | OVpp 7
TEST_SEL AE27 | GVpp
PMC
QUIESCE AF4 o) OVpp ‘ —
System Control
PORESET AE9 | OVpp —
HRESET AG9 I/0 OVpp 1
SRESET AH10 I/0 OVpp 2
Thermal Management
THERMO K25 | GVpp —
THERM1 AA26 | GVpp —
Power and Ground Signals
AVpp1 AF8 Power for | AVpp1 —
LBIUDLL
1.2V)
AVpp2 AH8 Powerfor | AVpp2 —
CE PLL
1.2V)
AVpp5 AB26 Powerfor | AVpp5 —
e300 PLL
1.2V)
AVpp6 AH9 Powerfor | AVpp6 —
system
PLL (1.2
V)
GND C16, D11, D21, E24, F7, J10, J12, J15, J16, J17, J28, — — —
K11, K13, K14, K17, K18, L4, L9, L11, L12, L13, L14,
L15,L16,L17,L18,L19,L24, M10,M11, M14, M15, M18,
M19, N11, N18, N25, P9, P11, P18, P19, R9, R11, R14,
R15,R18, R19, R26,T10, T11, T14,T15,T18, T25, U10,
U11,U18,V9,V11,V14,V15,V18,V24,V27, W18, W19,
Y11,Y14,Y18, Y19, Y25,Y27, AB4, AB27, AC27, AE20,
AE24, AF5, AF15, AG10
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Clocking

input selects whether CLKIN or CLKIN/2 isdriven out onthe PCI_SYNC_OUT signal. The
OCCR[PCIOENN] parameters enable the PCI_CLK_OUTN, respectively.

PCI_SYNC_OUT is connected externally to PCI_SYNC_IN to allow the internal clock subystem to
synchronize to the system PCI clocks. PCI_SYNC_OUT must be connected properly to PCI_SYNC_IN,
with equal delay to all PCl agent devices in the system, to alow the device to function. When the device
isconfigured as a PCl agent device, PCI_CLK isthe primary input clock. When the device is configured
as a PCI agent device the CLKIN and the CFG_CLKIN_DIV signals should betied to GND.

When the device is configured as a PCI host device (RCWH[PCIHOST] = 1) and PCI clock output is
disabled (RCWH[PCICKDRV] = 0), clock distribution and balancing done externally on the board.
Therefore, PCI_SYNC_IN isthe primary input clock.

As shown in Figure 53, the primary clock input (frequency) is multiplied by the QUICC Engine block
phase-locked loop (PLL), the system PLL, and the clock unit to create the QUICC Engine clock (ce_clk),
the coherent system bus clock (csb_clk), theinternal DDRC1 controller clock (ddr1_clk), and the internal
clock for the local businterface unit and DDR2 memory controller (Ib_clk).

The csb_clk frequency is derived from a complex set of factors that can be simplified into the following
equation:

csb_clk={PCl_SYNC_IN x (1 + CFG_CLKIN_DIV)} x SPMF

In PCI host mode, PCI_SYNC_IN x (1 + CFG_CLKIN_DIV) isthe CLKIN frequency; in PCI agent
mode, CFG_CLKIN_DIV must be pulled down (low), so PCI_SYNC _IN x (1+ CFG_CLKIN_DIV) is
the PCI_CLK frequency.

The csb_clk serves as the clock input to the e300 core. A second PLL inside the e300 core multiplies up
the csb_clk frequency to create the internal clock for the €300 core (core_clk). The system and core PLL
multipliers are selected by the SPMF and COREPLL fieldsin the reset configuration word low (RCWL)
which isloaded at power-on reset or by one of the hard-coded reset options. See Chapter 4, “ Reset,
Clocking, and Initialization,” in the MPC8360E Power QUICC |1 Pro Integrated Communications
Processor Family Reference Manual for more information on the clock subsystem.

The ce_clk frequency is determined by the QUICC Engine PLL multiplication factor (RCWL[CEPMF)
and the QUICC Engine PLL division factor (RCWL[CEPDF]) according to the following equation:
ce_clk = (primary clock input x CEPMF) + (1 + CEPDF)

Theinternal ddr1_clk frequency is determined by the following equation:
ddrl_clk =csb_clk x (1 + RCWL[DDR1CM])

Note that the Ib_clk clock frequency (for DDRC?2) is determined by RCWL[LBCM]. The internal
ddrl_clk frequency is not the external memory busfrequency; ddrl clk passesthrough the DDRC1 clock
divider (+2) to create the differential DDRC1 memory bus clock outputs (MEMC1_MCK and

MEMC1 _MCK). However, the datarate is the same frequency asddrl clk.

Theinternal Ib_clk frequency is determined by the following equation:
Ib clk=csb_clk x (1 + RCWL[LBCM])
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Table 70. CSB Frequency Options (continued)

Input Clock Frequency (MHz)2
CFGa—tcR';':':,:TD'V SPMF Input"gﬁ)—c‘;";aﬁoz 16.67 25 33.33 66.67
csb_clk Frequency (MHz)
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

' CFG_CLKIN_DIV is 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.

22.2 Core PLL Configuration

RCWL[COREPLL ] selectstheratio between theinternal coherent system busclock (csb_clk) and the e300
coreclock (core_clk). Table 71 shows the encodings for RCWL[COREPLL]. COREPLL valuesnot listed
in Table 71 should be considered reserved.

Table 71. e300 Core PLL Configuration

RCWL[COREPLL]
cor e—‘F’::ii‘i)SD—c’k VCO divider
0-1 2-5 6
nn 0000 n PLL bypassed PLL bypassed
(PLL off, csb_clk (PLL off, csb_clk
clocks core directly) | clocks core directly)
00 0001 0 1:1 +2
o1 0001 0 1:1 +4
10 0001 0 1:1 +8
11 0001 0 1:1 +8
00 0001 1 1.5:1 +2
o1 0001 1 1.5:1 +4
10 0001 1 1.5:1 +8
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Table 71. e300 Core PLL Configuration (continued)

RCWL[COREPLL] core_(;tl:;it:)sb_clk VCO divider

0-1 2-5 6

11 0001 1 1.5:1 +8
00 0010 0 2:1 +2
01 0010 0 2:1 +4
10 0010 0 2:1 +8
11 0010 0 2:1 +8
00 0010 1 2.5:1 +2
01 0010 1 2.5:1 +4
10 0010 1 2.5:1 +8
11 0010 1 2.5:1 +8
00 0011 0 3:1 +2
01 0011 0 3:1 +4
10 0011 0 3:1 +8
11 0011 0 3:1 +8

NOTE
Core VCO frequency = Core frequency x VCO divider. The VCO divider

(RCWL[COREPLL[0:1]]) must be set properly so that the core VCO

frequency isintherange of 800-1800 MHz. Having a corefrequency below
the CSB frequency is not a possible option because the core frequency must

be equal to or greater than the CSB frequency.

22.3 QUICC Engine Block PLL Configuration

The QUICC Engine block PLL is controlled by the RCWL[CEPMF], RCWL[CEPDF], and

Clocking

RCWL[CEVCOD] parameters. Table 72 showsthe multiplication factor encodingsfor the QUICC Engine

block PLL.

Table 72. 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
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Table 72. QUICC Engine Block PLL Multiplication Factors (continued)

QUICC Engine PLL
RCWL[CEPMF] | RCWL[CEPDF] | Multiplication Factor = RCWL[CEPMF]/
(1 + RCWL[CEPDF])
01011 1 x 5.5
01101 1 x 6.5
01111 1 x 7.5
10001 1 x 8.5
10011 1 x 9.5
10101 1 x 10.5
10111 1 x11.5
11001 1 x12.5
11011 1 x 13.5
11101 1 x 14.5
Note:

1. Reserved modes are not listed.

The RCWL[CEVCOD] denotes the QUICC Engine Block PLL VCO internal frequency as shown in
Table 73.

Table 73. QUICC Engine Block PLL VCO Divider

RCWL[CEVCOD]| VCO Divider
00 4
01 8
10 2
11 Reserved
NOTE

The VCO divider (RCWL[CEVCOD]) must be set properly so that the
QUICC Engine block VCO frequency isin the range of 600-1400 MHz.
The QUICC Engine block frequency is not restricted by the CSB and core
frequencies. The CSB, core, and QUICC Engine block frequencies should
be selected according to the performance requirements.
The QUICC Engine block VCO frequency is derived from the following equations:
ce_clk = (primary clock input x CEPMF) + (1 + CEPDF)
QE VCO Frequency = ce_clk x VCO divider x (1 + CEPDF)
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Thermal

23.2.1 Estimation of Junction Temperature with Junction-to-Ambient
Thermal Resistance

An estimation of the chip junction temperature, T ;, can be obtained from the equation:
T3=Ta+ (Rga > Pp)

where:

T; = junction temperature (°C)

T, = ambient temperature for the package (°C)

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

Pp = power dissipation in the package (W)
The junction-to-ambient thermal resistance is an industry standard value that provides a quick and easy
estimation of thermal performance. As a general statement, the value obtained on a single-layer board is
appropriate for atightly packed printed-circuit board. The value obtained on the board with the internal

planesisusually appropriateif the board haslow power dissipation and the componentsare well separated.
Test cases have demonstrated that errors of afactor of two (in the quantity T;—Tp) are possible.

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

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

where:

T; = junction temperature (°C)

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

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

Pp = power dissipation in the package (W)

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