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Overview

1 Overview

This section describes a high-level overview including features and general operation of the MPC8358E
PowerQUICC Il Pro processor. A major component of this device is the €300 core, which includes

32 Kbytes of instruction and data cache and is fully compatible with the Power Architecture™ 603e
instruction set. The new QUICC Engine module provides termination, interworking, and switching
between awide range of protocolsincluding ATM, Ethernet, HDLC, and POS. The QUICC Engine
module’s enhanced interworking eases the transition and reduces investment costs from ATM to P based
systems. The MPC8358E has a single DDR SDRAM memory controller. The MPC8358E also offers a
32-bit PCI controller, aflexible local bus, and a dedicated security engine.

Figure 1 shows the MPC8358E block diagram.
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Figure 1. MPC8358E Block Diagram

Major features of the MPC8358E are as follows:
» e300 PowerPC processor core (enhanced version of the MPC603e core)
— Operates at up to 400 MHz (for the MPC8358E)
— High-performance, superscalar processor core
— Hoating-point, integer, load/store, system register, and branch processing units
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Electrical Characteristics

Figure 2 shows the undershoot and overshoot voltages at the interfaces of the device.
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Figure 2. Overshoot/Undershoot Voltage for GVpp/OVpp/LVpp

Figure 3 shows the undershoot and overshoot voltage of the PCI interface of the device for the 3.3-V
signals, respectively.
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Figure 3. Maximum AC Waveforms on PCI interface for 3.3-V Signaling
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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

ADDR/CMD output setup with respect to MCK tDDKHAS — ns 4
266 MHz 2.8
200 MHz 3.5

ADDR/CMD output hold with respect to MCK tDDKHAX — ns 4
266 MHz—DDRH1 2.6
266 MHz—DDR2 2.8
200 MHz 3.5

MCS(n) output setup with respect to MCK tDDKHCS — ns 4
266 MHz 2.8
200 MHz 3.5

MCS(n) output hold with respect to MCK tDDKHCX — ns 4
266 MHz 27
200 MHz 3.5

MCK to MDQS tDDKHMH -0.75 0.6 ns 5

MDQ/MECC/MDM output setup with respect to MDQS | tppkHDs, — ns 6
266 MHz tDDKLDS 1.0
200 MHz 1.2

MDQ/MECC/MDM output hold with respect to MDQS | tppkHpx — ns 6
266 MHz tDDKLDX 1.0
200 MHz 1.2

MDQS preamble start tDDKHMP —-0.5 x tMCK —-0.6 | -0.5x tMCK +0.6 ns 7
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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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UCC Ethernet Controller: Three-Speed Ethernet, MIl Management

Figure 17 shows the TBI transmit AC timing diagram.
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Figure 17. TBI Transmit AC Timing Diagram

8.24.2 TBI Receive AC Timing Specifications

Table 33 provides the TBI receive AC timing specifications.

Table 33. TBI Receive AC Timing Specifications
At recommended operating conditions with LVpp/OVpp of 3.3 V + 10%.

Parameter/Condition Symbol1 Min Typ Max Unit | Notes
PMA_RX_CLK clock period trrx — 16.0 — ns —
PMA_RX_CLK skew tSKTRX 7.5 — 8.5 ns —_—
RX_CLK duty CyCle tTRXH/tTRX 40 — 60 % —
RCG[9:0] setup time to rising PMA_RX_CLK tTROVKH 2.5 — — ns 2
RCG[9:0] hold time to rising PMA_RX_CLK tTRDXKH 1.0 — — ns 2
RX_CLK clock rise time, V| (min) to V|y(max) TRXR 0.7 — 2.4 ns —
RX_CLK clock fall time, V y(max) to V, (min) TRXE 0.7 — 2.4 ns —

Notes:

1. The symbols used for timing specifications follow the pattern of t st 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, trrpyky symbolizes TBI receive
timing (TR) with respect to the time data input signals (D) reach the valid state (V) relative to the tygy clock reference (K)
going to the high (H) state or setup time. Also, ttrpxkn Symbolizes TBI receive timing (TR) with respect to the time data input
signals (D) went invalid (X) relative to the tyryx clock reference (K) going to the high (H) state. Note that, in general, the clock
reference symbol representation is based on three letters representing the clock of a particular functional. For example, the
subscript of tygx represents the TBI (T) receive (RX) clock. For rise and fall times, the latter convention is used with the
appropriate letter: R (rise) or F (fall). For symbols representing skews, the subscript is skew (SK) followed by the clock that
is being skewed (TRX).

2. Setup and hold time of even numbered RCG are measured from riding edge of PMA_RX_CLK1. Setup and hold time of odd
numbered RCG are measured from riding edge of PMA_RX_CLKO.
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UCC Ethernet Controller: Three-Speed Ethernet, MIl Management

Figure 18 shows the TBI receive AC timing diagram.
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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
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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

Figure 22 through Figure 27 show the local bus signals.
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JTAG

Figure 32 provides the test access port timing diagram.

JTAG \
External Clock K M N VM
tTIVKH —>  [<—
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Input
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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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PCI

Table 47. PCI AC Timing Specifications at 33 MHz

Parameter Symbol’ Min Max Unit Notes
Clock to output valid tpckHOV — 11 ns 2
Output hold from clock tpckHOX 2 — ns 2
Clock to output high impedance tpckHOZ — 14 ns 2,3
Input setup to clock tPcIVKH 7.0 — ns 2,4
Input hold from clock tPCIXKH 0.3 — ns 2,4

Notes:

1. The symbols used for timing specifications herein follow the pattern of Yfirst two letters of functional block)(signal)(state) (reference) (state)
for inputs and tsirst two letters of functional block)(reference)(state)(signal)(state) fOr outputs. For example, tpciyky symbolizes PCl timing
(PC) with respect to the time the input signals () reach the valid state (V) relative to the PCI_SYNC_IN clock, tgys, reference
(K) going to the high (H) state or setup time. Also, tpcryry Symbolizes PCI timing (PC) with respect to the time hard reset
(R) went high (H) relative to the frame signal (F) going to the valid (V) state.

2. See the timing measurement conditions in the PCI 2.2 Local Bus Specifications.

3. For purposes of active/float timing measurements, the Hi-Z or off-state is defined to be when the total current delivered
through the component pin is less than or equal to the leakage current specification.

4. Input timings are measured at the pin.

Figure 35 provides the AC test load for PCI.

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

Figure 35. PCI AC Test Load

Figure 36 shows the PCI input AC timing conditions.

CLK

tpcivkn —>
<— tpcixkH

Input

Figure 36. PCI Input AC Timing Measurement Conditions
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Timers
Figure 37 shows the PCI output AC timing conditions.
CLK 47[—\— 4\—
—> tpckHov
<— tpcKHOX
Output Delay
<— tpckHoZz —>
High-Impedance
OQutput
Figure 37. PCI Output AC Timing Measurement Condition
13 Timers
This section describes the DC and AC electrical specifications for the timers of the MPC8358E.
13.1 Timers DC Electrical Characteristics
Table 48 provides the DC electrical characteristics for the device timer pins, including TIN, TOUT,
TGATE, and RTC_CLK.
Table 48. Timers DC Electrical Characteristics
Characteristic Symbol Condition Min Max Unit
Qutput high voltage Vou 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 Vi — -0.3 0.8 \
Input current N 0V <V)<0Vpp — +10 uA
13.2 Timers AC Timing Specifications
Table 49 provides the timer input and output AC timing specifications.
Table 49. Timers Input AC Timing Specifications’
Characteristic Symbol? Typ Unit
Timers inputs—minimum pulse width t'wip 20 ns

Notes:

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

2. Timers inputs and outputs are asynchronous to any visible clock. Timers outputs should be synchronized before use by any
external synchronous logic. Timers inputs are required to be valid for at least t1)yp ns to ensure proper operation.
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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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HDLC, BISYNC, Transparent, and Synchronous UART

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

Table 61 and Table 62 provide the input and output AC timing specifications for HDLC, BISYNC,
transparent, and synchronous UART protocols.

Table 61. HDLC, BISYNC, and Transparent AC Timing Specifications1

Characteristic Symbol? Min Max Unit
Outputs—Internal clock delay thikHoV 0 11.2 ns
Outputs—External clock delay tHEKHOV 1 10.8 ns
Outputs—Internal clock high impedance tHikHOX -0.5 5.5 ns
Outputs—External clock high impedance thEKHOX 1 8 ns
Inputs—Internal clock input setup time tHIvkH 8.5 — ns
Inputs—External clock input setup time tHEIVKH 4 — ns
Inputs—Internal clock input hold time tHIXKH 1.4 — ns
Inputs—External clock input hold time tHEIXKH 1 — ns

Notes:

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

2. The symbols used for timing specifications follow the pattern of 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, tykHox symbolizes the outputs
internal timing (HI) for the time t4,i5 memory clock reference (K) goes from the high state (H) until outputs (O) are invalid (X).

Table 62. Synchronous UART AC Timing Specifications1

Characteristic Symbol? Min Max Unit
Outputs—Internal clock delay tuAIKHOV 0 11.3 ns
Outputs—External clock delay tuAEKHOV 1 14 ns
Outputs—Internal clock high impedance tualKHOX 0 11 ns
Outputs—External clock high impedance tuAEKHOX 1 14 ns
Inputs—Internal clock input setup time tuallvKH 6 — ns
Inputs—External clock input setup time tUAEIVKH 8 — ns
Inputs—Internal clock input hold time tUAIIXKH 1 — ns
Inputs—External clock input hold time tUAEIXKH 1 — ns

Notes:

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

2. The symbols used for timing specifications follow the pattern of 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, tykHox symbolizes the outputs
internal timing (HI) for the time t4,i5 memory clock reference (K) goes from the high state (H) until outputs (O) are invalid (X).

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

62 Freescale Semiconductor




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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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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System Design Information

24.5 Output Buffer DC Impedance

The device drivers are characterized over process, voltage, and temperature. For all buses, the driver isa
push-pull single-ended driver type (open drain for |2C).

To measure Z, for the single-ended drivers, an external resistor is connected from the chip pad to OV pp
or GND. Then, the value of each resistor is varied until the pad voltage is OV pp/2 (see Figure 55). The
output impedanceisthe average of two components, the resistances of the pull-up and pull-down devices.
When dataisheld high, SW1isclosed (SW2isopen) and Rpistrimmed until the voltage at the pad equals
OV pp/2. Rpthen becomestheresistance of the pull-up devices. Rp and Ry are designed to be closeto each
other in value. Then, Zg= (Rp+ Ry)/2.

RN

SwW2
Pad
Data

SwWi1

OGND
Figure 55. Driver Impedance Measurement

The value of this resistance and the strength of the driver’s current source can be found by making two
measurements. First, the output voltageis measured while driving logic 1 without an external differential
termination resistor. The measured voltage sV 1 = Rgoyrce X | source- S€CONd, the output voltage is measured
while driving logic 1 with an external precision differential termination resistor of value Ry The
measured voltage isV, = 1/(1U/R; + 1/Ry)) X lgyyree- SOIVING for the output impedance gives Ry, rce =
Rierm X (V1/V,—1). Thedrive current is then | g ,rce = V1/Reource:

Table 77 summarizes the signal impedance targets. The driver impedance are targeted at minimum V pp,
nominal OV pp, 105°C.

Table 77. Impedance Characteristics

Local Bus, Ethernet, DUART,
Impedance Control, Configuration, Power PCI DDR DRAM Symbol Unit
Management
RN 42 Target 25 Target 20 Target Zy W
Rp 42 Target 25 Target 20 Target Zy W
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Document Revision History

26 Document Revision History

Table 80 provides arevision history for this hardware specification.

Table 80. Revision History

Rev.

Number Date Substantive Change(s)

3 01/2011 Updated references to the LCRR register throughout
Removed references to DDR DLL mode in Section 6.2.2, “DDR and DDR2 SDRAM Output AC Timing
Specifications.”
Changed “Junction-to-Case” to “Junction-to-Ambient” in Section 23.2.4, “Heat Sinks and
Junction-to-Ambient Thermal Resistance,” and Table 76, “Heat Sinks and Junction-to-Ambient Thermal
Resistance of PBGA Package,” titles.

2 03/2010 Changed references to RCWH[PCICKEN] to RCWH[PCICKDRYV].
In Table 2, added extended temperature characteristics.
Added Figure 5, “DDR Input Timing Diagram”
In Figure 52, “Mechanical Dimensions and Bottom Surface Nomenclature of the PBGA Package,
removed watermark.
In Table 4, “MPC8358E PBGA Core Power Dissipation’; added row for 400/266/400 part offering.
Updated the title of Table 18,"DDR SDRAM Input AC Timing Specifications.”
In Table 19, “DDR and DDR2 SDRAM Input AC Timing Specifications Mode,” changed table subtitle.
In Table 26—Table 29, and Table 32—Table 33, changed the rise and fall time specifications to reference
20-80% and 80-20% of the voltage supply, respectively.
In Table 37, “IEEE 1588 Timer AC Specifications,” changed first parameter to “Timer clock frequency.”
In Table 44, “12C AC Electrical Specifications,” changed units to “ns” for tjopykp-
In Table 65 “MPC8358E PBGA Pinout Listing, added note 7: “This pin must always be tied to GND” to the
TEST pin.
In Table 67, “Operating Frequencies for the PBGA Package,” and Table 78, “Part Numbering
Nomenclature,” updated for 400 MHz QE part offering
In Section 4, “Clock Input Timing,” added note regarding rise/fall time on QUICC Engine block input pins.
Added Section 4.3, “Gigabit Reference Clock Input Timing.”
Updated Section 8.1.1, “10/100/1000 Ethernet DC Electrical Characteristics.”
In Section 21.3, “Pinout Listings,” added sentence stating “Refer to AN3097, ‘MPC8360/MPC8358E
PowerQUICC Design Checklist, for proper pin termination and usage.”
In Section 22, “Clocking,” removed statement: “The OCCR[PCICDn] parameters select whether CLKIN
or CLKIN/2 is driven out on the PCI_CLK_OUTn signals.”
In Section 22.1, “System PLL Configuration,” updated the system VCO frequency conditions.
In Table 78, added extended temperature characteristics.

1 12/2007 |Initial release.
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