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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

21.2 Power Supply Voltage Specification

Table 2 provides the recommended operating conditionsfor the device. Notethat thevaluesin Table 2 are
the recommended and tested operating conditions. Proper device operation outside of these conditionsis
not guaranteed.

Table 2. Recommended Operating Conditions

Characteristic Symbol Recommended Unit Notes
Value
Core supply voltage Vop 1.2V +60mV \Y 1
PLL supply voltage AVpp 1.2V + 60 mV \ 1
DDR and DDR2 DRAM I/O supply voltage GVpp \Y —
DDR 25V 125 mV
DDR2 1.8V +90 mV
Three-speed Ethernet I/O supply voltage LVppO 3.3V £330 mV \Y —
25V 125 mV
Three-speed Ethernet I/O supply voltage LVpp1 3.3V +330 mV \% —
25V 125 mV
Three-speed Ethernet I/0 supply voltage LVpp2 3.3V £330 mV \" —
25V 125 mV
PCI, local bus, DUART, system control and power management, 1°C, SPI, OVpp 3.3V +330 mV \% —
and JTAG /O voltage
Junction temperature T, 0to 105 °C —
—40to 105
Notes:

1. GVpp, LVpp, OVpp, AVpp, and Vpp must track each other and must vary in the same direction—either in the positive or
negative direction.
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DDR and DDR2 SDRAM

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

Parameter/Condition Symbol Min Max Unit Notes

Input current (0 V <V < OVpp)

||N — +10 LLA —

Notes:

1.
2.

3.

4.

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

MV ger is 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.

V11 is not applied directly to the device. It is the supply to which far end signal termination is made and is expected to equal
MV Rger- This rail should track variations in the DC level of MVpggg.

Output leakage is measured with all outputs disabled, 0 V < Vo1 < GVpp.

Table 14 provides the DDR2 capacitance when GV pp(typ) = 1.8 V.

Table 14. DDR2 SDRAM Capacitance for GVpp(typ)=1.8 V

Parameter/Condition Symbol Min Max Unit Notes
Input/output capacitance: DQ, DQS, DQS Cio 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, VoyT = GVpp/2, VoyT (peak-to-peak) = 0.2 V.

Table 15 provides the recommended operating conditions for the DDR SDRAM component(s) of the

device when GV pp(typ) = 2.5 V.

Table 15. DDR SDRAM DC Electrical Characteristics for GVpp(typ) = 2.5V

Parameter/Condition Symbol Min Max Unit Notes

1/0O supply voltage GVpp 2.375 2.625 \ 1

I/0 reference voltage MVRer 0.49 x GVpp 0.51 x GVpp \ 2
I/0 termination voltage Vit MVggg — 0.04 MVggg + 0.04 \ 3
Input high voltage Viy MVggg + 0.18 GVpp + 0.3 \" —
Input low voltage Vi -0.3 MVgegg—0.18 \ —
Output leakage current loz — +10 UA 4
Output high current (Vgyr = 1.95 V) loH -15.2 — mA —
Output low current (Voyt = 0.35 V) loL 15.2 — mA —
MV geg input leakage current lvREE — +10 A —
Input current (0 V <V < OVpp) N — +10 A —

Notes:

1. GVpp is expected to be within 50 mV of the DRAM GVpp at all times.
2. MVRgr 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 MVger may not exceed +2% of the DC value.
3. Vy7is 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 MVRggg. This rail should track variations in the DC level of MVRggg.
4. Output leakage is measured with all outputs disabled, 0 V < Vo1 < GVpp.
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7 DUART

This section describes the DC and AC electrical specifications for the DUART interface of the

MPCB8358E.

7.1 DUART DC Electrical Characteristics

Table 22 provides the DC electrical characteristics for the DUART interface of the device.

Table 22. DUART DC Electrical Characteristics

DUART

Parameter Symbol Min Max Unit Notes

High-level input voltage Viy 2 OVpp + 0.3 \ —
Low-level input voltage OVpp Vi -0.3 0.8 \ —
High-level output voltage, loy = =100 A Vou OVpp-0.4 — \ —
Low-level output voltage, I = 100 pA VoL — 0.2 \" —
Input current (0 V <V < OVpp) N — +10 A 1
Note:
1. Note that the symbol V|, in this case, represents the OV |y symbol referenced in Table 1 and Table 2.
7.2 DUART AC Electrical Specifications
Table 23 provides the AC timing parameters for the DUART interface of the device.

Table 23. 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 will be 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 M|

management.
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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

Table 34. RGMII and RTBI AC Timing Specifications (continued)

At recommended operating conditions with LVpp 0f 2.5 V + 5%.

Parameter/Condition Symbol1 Min Typ Max Unit | Notes

GTX_CLK125 reference clock duty cycle

tg12sn/tG12s 47 — 53 % —

Notes:

1.

w

0]

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

. This implies that PC board design will require clocks to be routed such that an additional trace delay of greater than 1.5 ns

will be added to the associated clock signal.

. For 10 and 100 Mbps, tggT Scales to 400 ns + 40 ns and 40 ns * 4 ns, respectively.
. Duty cycle may be stretched/shrunk during speed changes or while transitioning to a received packet's clock domains as long

as the minimum duty cycle is not violated and stretching occurs for no more than three tggt of the lowest speed transitioned
between.

. Duty cycle reference is LVpp/2.
. This symbol is used to represent the external GTX_CLK125 and does not follow the original symbol naming convention.
. Inrev. 2.1 silicon, due to errata, tgkrgTkHDX MiNiMum is —0.65 ns for UCC2 option 1 and —0.9 for UCC2 option 2, and

tskrgTkHDY Maximum is 0.75 ns for UCC1 and UCC2 option 1 and 0.85 for UCC2 option 2. UCC1 does meet tskraTkHDX
minimum for rev. 2.1 silicon.

Figure 19 shows the RGMII and RTBI AC timing and multiplexing diagrams.

<——tRaT
tRGTH —
GTX_CLK /
(At Transmitter)
tSKRGTKHDX —>| [<—
o XoosoXBERaX X K KX
ren — XRRIDGERC_ O XX
. —> SKRGTKHDX
(At PHY)
Ao Xeosa@BEH X K X X
tSKRGTKHDX —>| [<—
RX_CTL ><RR))((EE)[{‘;] RR))((EF[;QF];X >< _< >< ><
t
o o —> SKRGTKHDX
(At PHY)

Figure 19. RGMII and RTBI AC Timing and Multiplexing Diagrams
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UCC Ethernet Controller: Three-Speed Ethernet, MIl Management

Table 36. MIl Management AC Timing Specifications (continued)

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

Parameter/Condition

Symbol'

Min

Typ

Max

Unit

Notes

MDC fall time

tMDHF

10

ns

Notes:

1

- The symbols used for timing specifications follow the pattern of it two letters of functional block)(signal)(state)(reference)(state) for

inputs and t(irst two letters of functional block)(reference)(state)(signal)(state) for outputs. For example, tyipkHpx Symbolizes management
data timing (MD) for the time typc from clock reference (K) high (H) until data outputs (D) are invalid (X) or data hold time.
Also, typrpvkH 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).

. 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).

. 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).

Figure 20 shows the M1l management AC timing diagram.

8.3.3

< tvbe > tmMDoR —>

MDC

tMDCH tMDHF —>]

input) N\ /4 N\
(Input)
tMDRDVKH —>‘ <
—> <— tMDRDXKH
MDIO
(Output) \ \
tMDTKHDX —> -~

Figure 20. Mill Management Interface Timing Diagram

IEEE 1588 Timer AC Specifications

Table 37 provides the | EEE 1588 timer AC specifications.

Table 37. IEEE 1588 Timer AC Specifications

Parameter Symbol Min Max Unit Notes
Timer clock frequency trmRek 0 70 MHz 1
Input setup to timer clock trMRCKS — — — 2,3
Input hold from timer clock tTMRCKH — — — 2,3
Output clock to output valid taoLkny 0 6 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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Local Bus

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

Parameter Symbol1 Min Max Unit Notes

Local bus clock to output high impedance for LAD/LDP t BkHOZ — 4 ns —

Notes:

1.

8.

9.

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 falling edge of LCLKO (for all outputs and for LGTA and LUPWAIT inputs) or rising edge of

LCLKO (for all other inputs).

. All signals are measured from OVpp/2 of the rising/falling edge of LCLKO 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 BoToT2 Should be used when RCWHI[LALE] 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.

DLL bypass mode is not recommended for use at frequencies above 66 MHz.

Figure 21 provides the AC test load for the local bus.

Output 4@ Zy=500Q (WOVDD/Z
R . =500Q

Figure 21. Local Bus C Test Load
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12c

Table 44. I2C AC Electrical Specifications (continued)
All values refer to V| (min) and V,_(max) levels (see Table 43).

Parameter Symbol1 Min Max Unit
Data hold time: t|2DXKL us
CBUS compatible masters — —
1°C bus devices 02 0.9

Rise time of both SDA and SCL signals tiocr 20 + 0.1 Cb4 300 ns
Fall time of both SDA and SCL signals tiocE 20 + 0.1 Cb4 300 ns
Set-up time for STOP condition ti2PVKH 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 (including VL 0.1 x OVpp — \
hysteresis)

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

Notes:

1. The symbols used for timing specifications follow the pattern of tirst two letters of functional block)(signal)(state)(referenge) (state) for
inputs and tfirst two letters of functional block)(reference)(state)(signal)(state) O outputs. For example, tj;pykH symbolizes I°C timing (12)
with respect to the time data input signals (D) reach the valid state (V) relative to the t)5¢ clock reference (K) going to the high
(H) state or setup time. Also, tjogxk Symbolizes I2C timing (12) for the time that the data with respect to the start condition
(S) went invalid (X) relative to the to¢ clock reference (K) going to the low (L) state or hold time. Also, tjopykH Symbolizes 1°c
timing (12) for the time that the data with respect to the stop condition (P) reaching the valid state (V) relative to the t;5¢ 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 V| min of the SCL signal) to bridge the
undefined region of the falling edge of SCL.

3. The maximum topyky has only to be met if the device does not stretch the LOW period (t)5¢ ) of the SCL signal.

4. Cg = capacitance of one bus line in pF.

Figure 33 provides the AC test load for the I°C.

Output 4€> Zp=50Q (HWOVDD/Z
R, =50 Q

Figure 33. IC AC Test Load

Figure 34 shows the AC timing diagram for the 12C bus.

] N\ - A

SDA /

N w ) < _ /_ v I

—>| [« tiocF — <— t2pvkH tiokHKL —>| [<— tocr | [€—

1 tosxkL 1 | |<— tiocr —| [€—

sCL j \_
> ~<— tiocH <t tiosvkH tiopvkH <
s <— tioDxkL Sr = s

Figure 34. IC Bus AC Timing Diagram
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SPI

16.1 SPI DC Electrical Characteristics

Table 54 provides the DC electrical characteristics for the device SPI.
Table 54. SPI DC Electrical Characteristics

Characteristic Symbol Condition Min Max Unit
Output high voltage VoH loy=-6.0 mA 24 — \
Output low voltage VoL loL =6.0 mA — 0.5 \
Output low voltage VoL loL=3.2mA — 0.4 \
Input high voltage Viy — 2.0 OVpp + 0.3 \
Input low voltage VIL — -0.3 0.8 \"
Input current N 0V <Vn<OVpp — +10 A

16.2 SPI AC Timing Specifications

Table 55 and provide the SPI input and output AC timing specifications.
Table 55. SPI AC Timing Specifications1

Characteristic Symbol? Min Max Unit

SPI outputs—Master mode (internal clock) delay tNIKHOX 0.4 — ns
tNIKHOV — 8

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

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

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

SPI inputs—Slave mode (external clock) input setup time tNEIVKH 4 — ns

SPI inputs—Slave mode (external clock) input hold time INEIXKH 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 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. For example, tyikHov symbolizes the NMSI
outputs internal timing (NI) for the time tgp) memory clock reference (K) goes from the high state (H) until outputs (O) are

valid (V).

Figure 40 provides the AC test load for the SPI.

Output 4@ Zy=50Q (Wovoo/z
R . =500Q

Figure 40. SPI AC Test Load
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UTOPIA/POS

Figure 44 shows the TDM/SI timing with external clock.

TDM/SICLK (Input)

—>! tsEIXKH

|
tsEIvKH l— :
|

Input Signals:
TDM/SI
(See Note)

Output Signals:
TDM/SI
(See Note)

Note: The clock edge is selectable on TDM/SI
Figure 44. TDM/SI AC Timing (External Clock) Diagram

18 UTOPIA/POS

This section describes the DC and AC electrical specifications for the UTOPIA/POS of the MPC8358E.

18.1 UTOPIA/POS DC Electrical Characteristics

Table 58 provides the DC electrical characteristics for the device UTOPIA.
Table 58. UTOPIA DC Electrical Characteristics

Characteristic Symbol Condition Min Max Unit
Output high voltage VoH loy=-8.0 mA 24 — \
Output low voltage VoL loL =8.0 mA — 0.5 \
Input high voltage Viy — 2.0 OVpp + 0.3 \
Input low voltage Vi — -0.3 0.8 \
Input current N 0V <Vn<OVpp — +10 A

18.2 UTOPIA/POS AC Timing Specifications

Table 59 provides the UTOPIA input and output AC timing specifications.
Table 59. UTOPIA AC Timing Specifications1

Characteristic Symbol? Min Max Unit | Notes
UTOPIA outputs—Internal clock delay tuikHOV 0 11.5 ns —
UTOPIA outputs—External clock delay tuekHOV 1 11.6 ns —
UTOPIA outputs—Internal clock high impedance tuikHOX 0 8.0 ns —
UTOPIA outputs—External clock high impedance tuEkHOX 1 10.0 ns —
UTOPIA inputs—Internal clock input setup time tunvkH 6 — ns —
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UTOPIA/POS

Table 59. UTOPIA AC Timing Specifications1 (continued)

Characteristic Symbol2 Min Max Unit | Notes
UTOPIA inputs—External clock input setup time tUEIVKH 4.2 — ns —
UTOPIA inputs—Internal clock input hold time tUlIXKH 24 — ns —
UTOPIA inputs—External clock input hold time tUEIXKH 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 t(ﬁrst 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, tuikHox symbolizes the UTOPIA
outputs internal timing (UI) for the time tytop;a memory clock reference (K) goes from the high state (H) until outputs (O) are

invalid (X).

Figure 45 provides the AC test load for the UTOPIA.

Output 4@ Zy=50Q (WOVDD/Z
R =500Q

Figure 45. UTOPIA AC Test Load

Figure 46 and Figure 47 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 46 shows the UTOPIA timing with external clock.

UtopiaCLK (Input)

—> tUEIXKH

Input Signals:
UTOPIA

Output Signals:
UTOPIA

Figure 46. UTOPIA AC Timing (External Clock) Diagram
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Table 65. MPC8358E PBGA Pinout Listing (continued)

Signal Package Pin Number Pin Type ::;v;; Notes
CE_PA[1:2] A22, C20 I/0 OVpp —
CE_PA[3:7] C3, D3, C2, D2, B1 I/0 LVppO —
CE_PA[8] F18 I/0 OVpp —
CE_PA[9:12] E3, C1, B2, D1 I/0 LVppO0 —
CE_PA[13:14] B21, D19 I/0 OVpp —
CE_PA[15] E4 I/0 LVppO —
CE_PA[16] E18 I/0 OVpp —
CE_PA[17:21] M2, N5, N3, N4, N2 I/0 LVpp1 —
CE_PA[22] F17 I/0 OVpp —
CE_PA[23:26] N1, P1, P2, P4 I/0 LVpp1 —
CE_PA[27:28] A21, E17 I/0 OVpp —
CE_PA[29] P5 I/0 LVpp1 —
CE_PA[30] B20 I/0 OVpp —
CE_PA[31] M4 I/0 LVpp1 —
CE_PB[0:27] D18,C18,A20,B19,F16,E16,B18,A19,C17,D16,E15, I/0 OVpp —
A18,F15,B17,A17,D15,B16, A16, C15,B15, A15, E14,
F14,D14, C14,B14, A14,E13
CE_PCJ0:1] F13,D13 I/0 OVpp —
CE_PCJ2:3] N6, M1 I/0 LVpp1 —
CE_PCJ4:6] C13, B13, A13 I/0 OVpp —
CE_PCI7] R1 I/0 LVpp2 —
CE_PCJ[8:9] F4, E2 I/0 LVppO —
CE_PCJ[10:30] D12, E12, F12, B12, A12, A11, B11, K5, K6, J1, J2, J3, I/0 OVpp —
H1, J4, H6, J5, M5, L1, M3, F5, B22
CE_PDI[0:27] H2, H3, G6, G1, H4, H5, G2, G3, F1, J6, F2, G4, E1, G5, I/0 OVpp —
B3, A3, D4, C4, A2, E5, B4, F8, A4, D5, C5, B5, E6, E8
CE_PE[0:31] D8, A7, A5, E7, D6, F9, B6, A6, D7,C7,B7,E9, C8, E11, I/0 OVpp —
C11,F11,A10,B10,C10, E10,D10, A9, B9, C9, D9, F10,
A8, B8, M6, K1, L3, L2
CE_PFJ[0:3] L6, K2, L5, K4 I/0 OVpp —
Clocks
PCI_CLKJ[0Y R6 I/0 LVpp2 —
PF[26]
PCI_CLK][1:2)/ U3, T6 I/0 OVpp —
PF[27:28]
CLKIN AH6 | OVpp —
PCI_SYNC_IN AF7 | OVpp —
PCI_SYNC_OUT/ AF6 I/0 OVpp 3
PF[29]
JTAG
TCK AD9 [ ‘ OVpp ‘ —
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Clocking

22 Clocking

Figure 53 shows the internal distribution of clocks within the MPC8358E.

MPC8358E
_____________ 1
e300 Core |
| Core PLL —— core_clk |
I ) I
L e e — = d
csb_clk
ce_clk to QUICC Engine Block
DDRC » MEMC1_MCK[0:5]| DDRC
- Memory
|| /2 » MEMC1_MCK]J0:5]| Device
ddri_clk
QUICC Clock
Engine System Unit
PLL PLL > Ib_clk
ﬂ » LCLK[0:2]
A A A Local B
LBIU > LSYNC_OUT, pretiory
DLL Device
< LSYNC_IN
csb_clk to Rest
of the Device
PCI_CLK/
*PCI_SYNC_IN
CFG_CLKIN_DIV- . CI_SYNC_
LKIN - g
C — " PCI_SYNC_OUT
PCI Clock
Divider
L —1——» PCI_CLK_OUTI[0:2]

Figure 53. MPC8358E Clock Subsystem

The primary clock source for the device can be one of two inputs, CLKIN or PCI_CLK, depending on
whether the device is 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 sel ected with RCWH[PCICKDRV]. When the
device is configured as a PCI host device (RCWH[PCIHOST] = 1) and PCI clock output is selected
(RCWHI[PCICKDRV] = 1), CLKIN isits primary input clock. CLKIN feeds the PCI clock divider (+2)
and the multiplexors for PCI_SYNC_OUT and PCI_CLK_OUT. The CFG_CLKIN_DIV configuration
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22.1 System PLL Configuration

The system PLL iscontrolled by the RCWL[SPMF] and RCWL[SV COD] parameters. Table 68 showsthe
multiplication factor encodings for the system PLL.

Table 68. System PLL Multiplication Factors

RCWL[SPMF] Mu |tﬁo‘:is¢::tr;:>: I;=I;1ctor
0000 x 16
0001 Reserved
0010 x 2
0011 x 3
0100 x4
0101 x5
0110 x 6
0111 x7
1000 x 8
1001 x 9
1010 x 10
1011 x 11
1100 x 12
1101 x13
1110 x 14
1111 x 15

The RCWL[SVCOD] denotes the system PLL VCO internal frequency as shown in Table 69.
Table 69. System PLL VCO Divider

RCWL[SVCOD] VCO Divider

00 4

01 8

10 2

11 Reserved

NOTE

The VVCO divider must be set properly so that the system VV CO frequency is
in the range of 600-1400 MHz.
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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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23.2.3 Experimental Determination of Junction Temperature

To determine the junction temperature of the device in the application after prototypes are available, the
Thermal Characterization Parameter (‘¥ jr) can be used to determine the junction temperature with a
measurement of the temperature at the top center of the package case using the following equation:

Ty=Ty+ (¥ xPp)

where:

T; = junction temperature (°C)

T+ = thermocoupl e temperature on top of package (°C)

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

Pp = power dissipation in the package (W)
The thermal characterization parameter is measured per JESD51-2 specification using a40 gauge type T
thermocoupl e epoxied to the top center of the package case. The thermocouple should be positioned so
that the thermocouple junction rests on the package. A small amount of epoxy is placed over the
thermocoupl e junction and over about 1 mm of wire extending from the junction. The thermocouple wire

is placed flat against the package case to avoid measurement errors caused by cooling effects of the
thermocouple wire.

23.2.4 Heat Sinks and Junction-to-Ambient Thermal Resistance

In some application environments, a heat sink will be required to provide the necessary thermal
management of the device. When a heat sink is used, the thermal resistance is expressed as the sum of a
junction to case thermal resistance and a case to ambient thermal resistance:

Raoa = Rasc + Raca
where:
Rgsa = junction-to-ambient thermal resistance (°C/W)
Rgyc = junction-to-case thermal resistance (°C/W)
Rygca = case-to-ambient thermal resistance (°C/W)
Ryc isdevicerelated and cannot be influenced by the user. The user controls the thermal environment to
change the case-to-ambient thermal resistance, Ryca . For instance, the user can change the size of the heat

sink, the airflow around the device, the interface material, the mounting arrangement on printed-circuit
board, or change the thermal dissipation on the printed-circuit board surrounding the device.

To illustrate the thermal performance of the devices with heat sinks, the thermal performance has been
smulated with afew commercially available heat sinks. The heat sink choice is determined by the
application environment (temperature, airflow, adjacent component power dissipation) and the physical
Space available. Because there is not a standard application environment, a standard heat sink is not
required.
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23.3.1 Experimental Determination of the Junction Temperature with a
Heat Sink

When heat sink is used, the junction temperature is determined from a thermocouple 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 is important 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 calcul ate 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+ (Racx Pp)
where:
T; = junction temperature (°C)
T = case temperature of the package (°C)
Rgsc = junction to case thermal resistance (°C/W)
Pp = power dissipation (W)

24 System Design Information

This section provides electrical and thermal design recommendations for successful application of the
MPCB8358E. Additional information can be found in MPC8360E/MPC8358E PowerQUICC Design
Checklist (AN3097).

24.1 System Clocking

The device includes two PLLSs, as follows.

» 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 22.1, “System PLL Configuration.”

» The e300 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 e300 PLL
ratio configuration bits as described in Section 22.2, “Core PLL Configuration.”

24.2 PLL Power Supply Filtering

Each of the PLL s listed above is provided with power through independent power supply pins (AVppl,
AV pp2, respectively). The AV pp level should awaysbe equivalent to V pp, and preferably these voltages
will be derived directly from Vpp through alow frequency filter scheme such as the following.

There are a number of waysto reliably provide power to the PLLS, but the recommended solution isto
provide five independent filter circuits asillustrated in Figure 54, one to each of the five AV pp pins. By
providing independent filtersto each PLL, the opportunity to cause noise injection from one PLL to the
other is reduced.
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Table 77. Impedance Characteristics (continued)

Local Bus, Ethernet, DUART,
Impedance Control, Configuration, Power PCI DDR DRAM Symbol Unit
Management
Differential NA NA NA ZpFF W

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

24.6 Configuration Pin Muxing

The device provides the user with power-on configuration options that can be set through the use of
external pull-up or pull-down resistors of 4.7 k€2 on certain output pins (see customer visible configuration
pins). These pins are generally used as output only pinsin normal operation.

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

24.7 Pull-Up Resistor Requirements

The device requires high resistance pull-up resistors (10 k<2 is recommended) on open drain type pins
including 1°C pins, Ethernet Management MDIO pin, and EPIC interrupt pins.

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

25 Ordering Information

25.1 Part Numbers Fully Addressed by this Document

Table 78 providesthe Freescal e part numbering nomenclature for the M PC8358E. Note that theindividual
part numbers correspond to a maximum processor core frequency. For avail able frequencies, contact your
local Freescale sales office. In addition to the processor frequency, the part numbering scheme also
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