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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.

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

Table 9. RESET Pins DC Electrical Characteristics (continued)

Characteristic

Symbol

Condition

Min

Max

Unit

Output low voltage

VoL

IOL =3.2mA

0.4

Notes:

1. This table applies for pins PORESET, HRESET, SRESET, and QUIESCE.
2. HRESET and SRESET are open drain pins, thus Vo is not relevant for those pins.

5.2 RESET AC Electrical Characteristics

This section describes the AC electrical specifications for the reset initialization timing requirements of
the device. Table 10 provides the reset initialization AC timing specifications for the DDR SDRAM

component(s).

Table 10. RESET Initialization Timing Specifications

Parameter/Condition Min Max Unit Notes
Required assertion time of HRESET or SRESET (input) to activate reset flow 32 — tpcl_SYNC_IN 1
Required assertion time of PORESET with stable clock applied to CLKIN 32 — toLkIN 2
when the device is in PCI host mode
Required assertion time of PORESET with stable clock applied to 32 — tpcl_sSYNC_IN 1
PCI_SYNC_IN when the device is in PCl agent mode
HRESET/SRESET assertion (output) 512 — tpcl_sSYNC_IN 1
HRESET negation to SRESET negation (output) 16 — tpcl_sSYNC_IN 1
Input setup time for POR config signals (CFG_RESET_SOURCEJ0:2] and 4 — toLkIN 2
CFG_CLKIN_DIV) with respect to negation of PORESET when the device is
in PCI host mode
Input setup time for POR config signals (CFG_RESET_SOURCE[0:2] and 4 — tpcl_SYNC_IN 1
CFG_CLKIN_DIV) with respect to negation of PORESET when the device is
in PCl agent mode
Input hold time for POR config signals with respect to negation of HRESET 0 — ns
Time for the device to turn off POR config signals with respect to the — 4 ns 3
assertion of HRESET
Time for the device to turn on POR config signals with respect to the negation 1 — tpcl_SYNC_IN 1,3

of HRESET

Notes:

1. tpc1_sync_ N is the clock period of the input clock applied to PCI_SYNC_IN. When the device is In PCI host mode the primary

clock is applied to the CLKIN input, and PCI_SYNC_IN period depends on the value of CFG_CLKIN_DIV. See the
MPCB8360E PowerQUICC Il Pro Integrated Communications Processor Family Reference Manual for more details.

2. tokin is the clock period of the input clock applied to CLKIN. It is only valid when the device is in PCI host mode. See the

MPCB8360E PowerQUICC Il Pro Integrated Communications Processor Family Reference Manual for more details.
3. POR config signals consists of CFG_RESET_SOURCE[0:2] and CFG_CLKIN_DIV.

MPCB8358E PowerQUICC Il Pro Processor Revision 2.1 PBGA Silicon Hardware Specifications, Rev. 3
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DDR and DDR2 SDRAM

Table 19. DDR and DDR2 SDRAM Input AC Timing Specifications Mode
At recommended operating conditions with GVpp of (1.8 or 2.5 V) + 5%.

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

Notes:

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

2. Maximum possible skew between a data strobe (MDQS[n]) and any corresponding bit of data (MDQ[8n + {0...7}]if0<n <7)
or ECC (MECC[{0...7}] if n = 8).

Figure 5 shows the input timing diagram for the DDR controller.

\/
MCKI[n] /\ /:\

MCKIn] \/
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| | |
| | |
MDQ[x] i i Do fK D1 XK i
i i —>| |< toiskew i

_______________________><_
_______________________><_

Figure 5. DDR Input Timing Diagram

6.2.2 DDR and DDR2 SDRAM Output AC Timing Specifications

Table 20 and Table 21 provide the output AC timing specifications and measurement conditions for the
DDR and DDR2 SDRAM interface.

Table 20. DDR and DDR2 SDRAM Output AC Timing Specifications for Source
Synchronous Mode
At recommended operating conditions with GVpp of (1.8 V or 2.5 V) + 5%.

Parameter® Symbol’ Min Max Unit | Notes
MCKIn] cycle time, (MCK[n}/MCK[n] crossing) tmek 6 10 ns 2
Skew between any MCK to ADDR/CMD tAOSKEW ns 3
266 MHz -1.1 0.3
200 MHz -1.2 0.4

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

Freescale Semiconductor 21



DDR and DDR2 SDRAM

Figure 7 provides the AC test |oad for the DDR bus.

Output 4€> Zp=50Q (WGVDD/z
R, =50 Q

Figure 7. DDR AC Test Load

Table 21. DDR and DDR2 SDRAM Measurement Conditions

Symbol DDR DDR2 Unit Notes
VTH MVREF +0.31V MVREF +025V \' 1
Vout 0.5 x GVpp 0.5 x GVpp v 2

Notes:
1. Data input threshold measurement point.
2. Data output measurement point.

Figure 8 shows the DDR SDRAM output timing diagram for source synchronous mode.
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Figure 8. DDR SDRAM Output Timing Diagram for Source Synchronous Mode

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

24 Freescale Semiconductor



UCC Ethernet Controller: Three-Speed Ethernet, MIl Management

8.1 Three-Speed Ethernet Controller (10/100/1000 Mbps)—
GMI/MIVRMII/TBI/RGMII/RTBI Electrical Characteristics

The electrical characteristics specified here apply to al GMII (gigabit media independent interface), Ml|
(mediaindependent interface), RMII (reduced media independent interface), TBI (ten-bit interface),
RGMII (reduced gigabit mediaindependent interface), and RTBI (reduced ten-bit interface) signalsexcept
MDIO (management data input/output) and MDC (management data clock). The MlII, RMII, GMII, and
TBI interfaces are only defined for 3.3V, whilethe RGMII and RTBI interfaces are only defined for 2.5 V.
The RGMII and RTBI interfaces follow the Hewlett-Packard reduced pin-count interface for Gigabit
Ethernet Physical Layer Device Specification Version 1.2a (9/22/2000). The electrical characteristics for
the MDIO and MDC are specified in Section 8.3, “Ethernet Management I nterface Electrical
Characteristics.”

8.1.1 10/100/1000 Ethernet DC Electrical Characteristics

The electrical characteristics specified here apply to media independent interface (M11), reduced gigabit
mediaindependent interface (RGMII), reduced ten-bit interface (RTBI), reduced mediaindependent
interface (RMI1) signals, management data input/output (MDIO) and management data clock (MDC).

The M1l and RMII interfaces are defined for 3.3V, whilethe RGMII and RTBI interfaces can be operated
at 2.5V. The RGMII and RTBI interfaces follow the Reduced Gigabit Media-Independent Interface
(RGMII) Specification Version 1.3. The RMII interface follows the RMII Consortium RMII Specification
\ersion 1.2.

Table 24. RGMII/RTBI, GMII, TBI, MIl, and RMII DC Electrical Characteristics (when operating at 3.3 V)

Parameter Symbol Conditions Min Max Unit Notes
Supply voltage 3.3 V AV/NN — 2.97 3.63 % 1
Output high voltage Vou loy=—4.0mA | LVpp=Min 2.40 LVpp + 0.3 v —
Output low voltage VoL lop =4.0 mA LVpp = Min GND 0.50 \ —
Input high voltage Vi — — 2.0 LVpp + 0.3 \ —
Input low voltage Vi — — -0.3 0.90 \ —
Input current N oV<sVpy<LVpp — +10 uA —

Note:
1. GMII/MII pins that are not needed for RGMII, RMII, or RTBI operation are powered by the OVpp supply.

MPCB8358E PowerQUICC Il Pro Processor Revision 2.1 PBGA Silicon Hardware Specifications, Rev. 3
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UCC Ethernet Controller: Three-Speed Ethernet, MIl Management

Figure 9 shows the GMII transmit AC timing diagram.

[ taTx > taTxR —>
GTX_CLK
taTxH taTXF —>
TXD[7:0]
TX_EN
TX_ER
<— tgTKHDX —>

Figure 9. GMII Transmit AC Timing Diagram

8.2.1.2 GMII Receive AC Timing Specifications

Table 27 provides the GMII receive AC timing specifications.

Table 27. GMII Receive AC Timing Specifications
At recommended operating conditions with LVpp/OVpp of 3.3 V + 10%.

Parameter/Condition Symbol1 Min Typ Max Unit | Notes
RX_CLK clock period tarx — 8.0 — ns —
RX_CLK duty cycle tarxn/taRX 40 — 60 % —
RXDI[7:0], RX_DV, RX_ER setup time to RX_CLK tGRDVKH 2.0 — — ns —
RXD[7:0], RX_DV, RX_ER hold time to RX_CLK tGRDXKH 0.3 — — ns —
RX_CLK clock rise time, (20% to 80%) tGRXR — — 1.0 ns —
RX_CLK clock fall time, (80% to 20%) taRrxF — — 1.0 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 tfirst two letters of functional block)(reference)(state)(signal)(state) fOr outputs. For example, tgrpykH Symbolizes GMII receive
timing (GR) with respect to the time data input signals (D) reaching the valid state (V) relative to the tgy clock reference (K)
going to the high state (H) or setup time. Also, tgrpxkL Symbolizes GMII receive timing (GR) with respect to the time data
input signals (D) went invalid (X) relative to the tgry 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 tgrx represents the GMII (G) receive (RX) clock. For rise and fall times, the latter convention
is used with the appropriate letter: R (rise) or F (fall).

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

MPCB8358E PowerQUICC Il Pro Processor Revision 2.1 PBGA Silicon Hardware Specifications, Rev. 3
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Local Bus
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Figure 24. Local Bus Signals, GPCM/UPM Signals for LCRR[CLKDIV] = 2 (DLL Enabled)
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Figure 25. Local Bus Signals, GPCM/UPM Signals for LCRR[CLKDIV] =2 (DLL Bypass Mode)
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JTAG

10.2 JTAG AC Electrical Characteristics
This section describesthe AC electrical specificationsfor the IEEE 1149.1 (JTAG) interface of the device.

Table 42 provides the JTAG AC timing specifications as defined in Figure 29 through Figure 32.
Table 42. JTAG AC Timing Specifications (Independent of CLKIN)1

At recommended operating conditions (see Table 2).

Parameter Symbol 2 Min Max Unit | Notes
JTAG external clock frequency of operation fitg 0 33.3 MHz —
JTAG external clock cycle time g 30 — ns —
JTAG external clock duty cycle tyrkrktTa 45 55 % —
JTAG external clock rise and fall times titer & tytgE 0 2 ns —
TRST assert time trRsT 25 — ns 3
Input setup times: ns
Boundary-scan data tTDVKH 4 — 4
TMS, TDI tTIVKH 4 —
Input hold times: ns
Boundary-scan data tyTDXKH 10 — 4
TMS, TDI tTIXKH 10 —
Valid times: ns
Boundary-scan data tyTkLDV 2 11 5
TDO tTkLOV 2 11
Output hold times: ns
Boundary-scan data tTKLDX 2 — 5
TDO tyTkLOX 2 —
JTAG external clock to output high impedance: ns
Boundary-scan data tyTkLDZ 2 19 56

Notes:

1. All outputs are measured from the midpoint voltage of the falling/rising edge of ty¢|  to the midpoint of the signal in question.
The output timings are measured at the pins. All output timings assume a purely resistive 50-Q load (see Figure 21).
Time-of-flight delays must be added for trace lengths, vias, and connectors in the system.

2. The symbols used for timing specifications herein follow the pattern of st two letters of functional block)(signal)(state) (reference)(state)
forinputs and Yirst two letters of functional block)(reference)(state)(signal)(state) for outputs. For example, t;rpykn symbolizes JTAG
device timing (JT) with respect to the time data input signals (D) reaching the valid state (V) relative to the t g clock
reference (K) going to the high (H) state or setup time. Also, tj7pxkn symbolizes JTAG timing (JT) with respect to the time
data input signals (D) went invalid (X) relative to the t g clock reference (K) going to the high (H) state. Note that, in general,
the clock reference symbol representation is based on three letters representing the clock of a particular functional. For rise
and fall times, the latter convention is used with the appropriate letter: R (rise) or F (fall).

. TRST is an asynchronous level sensitive signal. The setup time is for test purposes only.

. Non-JTAG signal input timing with respect to trg k-

. Non-JTAG signal output timing with respect to tyc .

. Guaranteed by design and characterization.

o O~ W
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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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TDM/SI

Table 56. TDM/SI DC Electrical Characteristics (continued)

Characteristic Symbol Condition Min Max Unit
Input low voltage Vi — -0.3 0.8 \
Input current N 0V <Vn<OVpp — +10 A

17.2 TDM/SI AC Timing Specifications

Table 57 provides the TDM/SI input and output AC timing specifications.
Table 57. TDM/SI AC Timing Specifications1

Characteristic Symbol? Min Max3 Unit
TDM/SI outputs—External clock delay tsekHOV 2 10 ns
TDM/SI outputs—External clock high impedance tsEkHOX 2 10 ns
TDM/SI inputs—External clock input setup time tSEIVKH 5 — ns
TDM/SI inputs—External clock input hold time tSEIXKH 2 — ns

Notes:

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

2. The symbols used for timing specifications follow the pattern of 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, tsexHox symbolizes the TDM/SI
outputs external timing (SE) for the time typ),5 memory clock reference (K) goes from the high state (H) until outputs (O)

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

Figure 43 provides the AC test |oad for the TDM/SI.

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

Figure 43. TDM/SI AC Test Load

Figure 44 represents the AC timing from Table 55. Note that although the specifications generally
reference the rising edge of the clock, these AC timing diagrams also apply when the falling edge is the
active edge.
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Package and Pin Listings

21.2 Mechanical Dimensions of the PBGA Package

Figure 52 depi cts the mechanical dimensions and bottom surface nomenclature of the 668-PBGA package.
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Figure 52. Mechanical Dimensions and Bottom Surface Nomenclature of the PBGA Package

Notes:

1. All dimensions are in millimeters.

2. Dimensions and tolerances per ASME Y14.5M-1994.

3. Maximum solder ball diameter measured parallel to datum A.
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Table 65. MPC8358E PBGA Pinout Listing (continued)

Package and Pin Listings

. . . Power
Signal Package Pin Number Pin Type Supply Notes
LGPL2/ AH19 0 OVpp —
LSDRAS/
LOE
LGPL3/ AE18 I/0 OVpp —
LSDCAS/
cfg_reset_source2
LGPL4/ AG19 I/0 OVpp —
LGTA/
LUPWAIT/
LPBSE
LGPL5/ AF19 I/0 OVpp —
cfg_clkin_div
LCKE ADS8 (0] OVpp —
LCLK[O] AC9 (0] OVpp —
LCLK[1)/ AG6 (0] OVpp —
LCS[6]
LCLK[2)/ AE7 (0] OVpp —
LCS[7]
LSYNC_OUT AG4 (0] OVpp —
LSYNC_IN ACS8 | OVpp —
Programmable Interrupt Controller
MCP_OUT AG3 (0] OVpp 2
1RQO/ AH4 [ OVpp —
MCP_IN
1RQ[1:2] AGS5, AH5 I/0 OVpp —
IRQ[3)/ AD7 I/0 OVpp —
CORE_SRESET
1RQ[4:5] AC7, AD6 1’0 OVpp —
1RQ[6:7] ACB, AC10 I/O OVpp —
DUART
UART1_SOUT AE3 (0] OVpp —
UART1_SIN AE4 I/0 OVpp —
UART1_CTS AG2 I/0 OVpp —
UART1_RTS AA6 (0] OVpp —
I2C Interface
IIC1_SDA AB6 I/0 OVpp 2
IIC1_SCL AD5 I/0 OVpp 2
IIC2_SDA AF3 I/0 OVpp 2
lIC2_SCL AH2 I/0 OVpp 2
QUICC Engine
CE_PA[0] F6 Vo | Wppo | —
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Package and Pin Listings

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 ‘ —

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

70

Freescale Semiconductor




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 74. Suggested PLL Configurations (continued)

Clocking

Input Quicc

cor| spur | SO | cenur | cepor |cackiien CSarT | Erame | 00|55

c5 & & 10000 0 33 — — 533 — o oo

c6 & & 10001 0 33 — — 566 — — oo

66 MHz CLKIN/PCI_SYNC_IN Options

s1h 0011 | 0000110 & & 66 200 400 — oo oo oo
s2h 0011 | 0000101 & & 66 200 500 — — oo oo
s3h 0011 | 0000110 & & 66 200 600 — — — oo
s4h 0100 | 0000011 & & 66 266 400 — oo oo oo
s5h 0100 | 0000100 & & 66 266 533 — — oo oo
s6h 0100 | 0000101 & & 66 266 667 — — — oo
s7h 0101 | 0000010 & & 66 333 333 — oo oo oo
s8h 0101 | 0000011 & & 66 333 500 — — oo oo
s9h 0101 | 0000100 & & 66 333 667 — — — oo
cih & & 00101 0 66 — — 333 oo o oo
c2h & & 00110 0 66 — — 400 oo o oo
c3h & & 00111 0 66 — — 466 — oo oo
cdh & & 01000 0 66 — — 533 — oo oo
c5h & & 01001 0 66 — — 600 — — oo

! The Conf No. consist of prefix, an index and a postfix. The prefix “s” and “c” stands for “syset” and “ce” respectively. The postfix
“h” stands for “high input clock.”The index is a serial number.

The following steps describe how to use Table 74. See Example 1.
1. Choose the up or down sectionsin the table according to input clock rate 33 MHz or 66 MHz.

2. Select asuitable CSB and core clock rates from Table 74. Copy the SPMF and CORE PLL

configuration bits.
3. Select a suitable QUICC Engine block clock rate from Table 74. Copy the CEPMF and CEPDF

configuration bits.
4. Insert the chosen SPMF, COREPLL, CEPMF and CEPDF to the RCWL fields, respectively.

Example 1. Sample Table Use
Quicc
CORE Input Clock CSB Freq Core Freq . 400

SPMF PLL CEPMF | CEPDF (MHz) (MHz) (MH2) Engz:\;;f'zl-;req (MHz)
1000 0000011 | 01001 0 33 266 400 300 oo
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Thermal

To configure the device with CSB clock rate of 266 MHz, core rate of 400 MHz, and QUICC
Engine clock rate 300 MHz while the input clock rate is 33 MHz. Conf No. ‘'s10" and ‘cl’ are

selected from Table 74. SPMF is 1000, CORPLL is 0000011, CEPMF is 01001, and CEPDF isO.

23

Thermal

This section describes the thermal specifications of the M PC8358E.

23.1

Thermal Characteristics

Table 75 provides the package thermal characteristics for the 668 29 mm x 29 mm PBGA package.

Table 75. Package Thermal Characteristics for the PBGA Package

Characteristic Symbol | Value Unit Notes
Junction-to-ambient Natural Convection on single layer board (1s) Rgua 20 °C/W 1,2
Junction-to-ambient Natural Convection on four layer board (2s2p) Roua 14 °C/W 1,2,3
Junction-to-ambient (@1 m/s) on single layer board (1s) Rosma 15 °C/W 1,3
Junction-to-ambient (@ 1 m/s) on four layer board (2s2p) Rosma 11 C/W 1,3
Junction-to-board thermal Reus 6 *C/W 4
Junction-to-case thermal ReJc 4 *C/W 5
Junction-to-Package Natural Convection on Top YT 4 C/W 6
Notes

1.

w

23.2

For the following sections, Pp = (Vpp X Ipp) + Pyjo Where Py isthe power dissipation of the I/O drivers.

Junction temperature is a function of die size, on-chip power dissipation, package thermal resistance, mounting site
(board) temperature, ambient temperature, air flow, power dissipation of other components on the board, and board
thermal resistance.

. Per JEDEC JESD51-2 and JEDEC JESD51-9 with the single layer board horizontal.
. Per JEDEC JESD51-6 with the board horizontal. 1 m/sec is approximately equal to 200 linear feet per minute (LFM).
. Thermal resistance between the die and the printed circuit board per JEDEC JESD51-8. Board temperature is

measured on the top surface of the board near the package.

. Thermal resistance between the die and the case top surface as measured by the cold plate method (MIL SPEC-883

Method 1012.1).

. Thermal characterization parameter indicating the temperature difference between package top and the junction

temperature per JEDEC JESD51-2. When Greek letters are not available, the thermal characterization parameter
is written as Psi-JT.

Thermal Management Information

See Table 5 for typical power dissipations values.
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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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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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