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10/100 Mbps Ethernet/IEEE Std. 802.3™ CDMA/CS interface through a media-independent interface (M|,
RMII, RGMI!

1000 M bps Ethernet/| EEE 802.3 CDMA/CS interface through amedia-independent interface (GMI1, RGMI|I,
TBI, RTBI) on UCC1 and UCC2

9.6-Kbyte jumbo frames

ATM full-duplex SAR, up to 622 Mbps (OC-12/STM-4), AALO, AAL1, and AAL5 in accordance ITU-T
1.363.5

ATM AAL2 CPS, SSSAR, and SSTED up to 155 Mbps (OC-3/STM-1) Mbpsfull duplex (with 4 CPS packets
per cell) in accordance ITU-T 1.366.1 and 1.363.2

ATM traffic shaping for CBR, VBR, UBR, and GFR traffic types compatible with ATM forum TM4.1 for up
to 64-Kbyte simultaneous ATM channels

ATM AAL1 structured and unstructured circuit emulation service (CES 2.0) in accordancewith ITU-T 1.163.1
and ATM Forum af-vtoa-00-0078.000

IMA (Inverse Multiplexing over ATM) for upto 31 IMA linksover 8 IMA groupsin accordance with the ATM
forum AF-PHY-0086.000 (Version 1.0) and AF-PHY-0086.001 (Version 1.1)

ATM Transmission Convergence layer support in accordance with ITU-T 1.432
ATM OAM handling features compatible with ITU-T 1.610

PPP, Multi-Link (ML-PPP), Multi-Class (MC-PPP) and PPP mux in accordance with the following RFCs:
1661, 1662, 1990, 2686, and 3153

IP support for IPv4 packetsincluding TOS, TTL, and header checksum processing
Ethernet over first mile IEEE 802.3ah

Shim header

Ethernet-to-Ethernet/ AALS/AAL 2 inter-working

L2 Ethernet switching using MAC address or |EEE Std. 802.1P/Q™ VLAN tags

ATM (AAL2/AALD) to Ethernet (1P) interworking in accordance with RFC2684 including bridging of ATM
ports to Ethernet ports

Extensive support for ATM statistics and Ethernet RMON/MIB statistics
AAL?2 protocol rate up to 4 CPS at OC-3/STM-1 rate

Packet over Sonet (POS) up to 622-Mbps full-duplex 124 MultiPHY
POS hardware; microcode must be loaded as an IRAM package
Transparent up to 70-Mbps full-duplex

HDLC up to 70-Mbps full-duplex

HDLC BUS up to 10 Mbps

Asynchronous HDLC

UART

BISYNC up to 2 Mbps

User-programmable Virtual FIFO size

QUICC multichannel controller (QMC) for 64 TDM channels

— One multichannel communication controller (MCC) only on the MPC8360E supporting the following:

256 HDL C or transparent channels
128 SS7 channels
Almost any combination of subgroups can be multiplexed to single or multiple TDM interfaces

— Two UTOPIA/POS interfaces on the MPC8360E supporting 124 MultiPHY each (optional 2* 128 MultiPHY with
extended address) and one UTOPIA/POS interface on the MPC8358E supporting 31/124 MultiPHY

— Two seria peripheral interfaces (SPI); SPI2 is dedicated to Ethernet PHY management

1.SMII or SGMII media-independent interface is not currently supported.
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Power Sequencing

This figure shows the undershoot and overshoot voltage of the PCI interface of the device for the 3.3-V signals, respectively.

:llns;

Overvoltage
Waveform

Undervoltage
Waveform

Figure 4. Maximum AC Waveforms on PCl interface for 3.3-V Signaling

2.1.3 Output Driver Characteristics

This table provides information on the characteristics of the output driver strengths. The values are preliminary estimates.
Table 3. Output Drive Capability

Driver Type Output Impedance (Q) Supply Voltage

Local bus interface utilities signals 42 OVpp =3.3V

PCI signals 25

PCI output clocks (including PCI_SYNC_OUT) 42

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

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

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

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

GPIO signals 42 OVpp =3.3V

LVDD =25/3.3V

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

2.2 Power Sequencing
This section detail s the power sequencing considerations for the MPC8360E/58E.
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Table 4. MPC8360E TBGA Core Power Dissipation® (continued)

Power Sequencing

Core CSB QUICC Engine Typical Maximum Unit Notes
Frequency (MHz) Frequency (MHz) Frequency (MHz) yp
667 333 500 6.1 6.8 W 2,3,59
Notes:
1. The values do not include I/O supply power (OVpp, LVpp, GVpp) or AVpp. For I/O power values, see Table 6.

2.

Typical power is based on a voltage of Vpp = 1.2 V or 1.3 V, a junction temperature of T; = 105°C, and a Dhrystone
benchmark application.

3. Thermal solutions need to design to a value higher than typical power on the end application, T, target, and 1/O power.
4.

Maximum power is based on a voltage of Vpp = 1.2 V, WC process, a junction T; = 105°C, and an artificial smoke test.
Maximum power is based on a voltage of Vpp = 1.3 V for applications that use 667 MHz (CPU)/500 (QE) with WC process,
a junction T; = 105° C, and an artificial smoke test.

Typical power is based on a voltage of Vpp = 1.3 V, a junction temperature of T; = 70°C, and a Dhrystone benchmark

application.

7. Maximum power is based on a voltage of Vpp = 1.3 V for applications that use 667 MHz (CPU) or 500 (QE) with WC
process, a junction T; = 70°C, and an artificial smoke test.

©

This frequency combination is only available for rev. 2.0 silicon.

9. This frequency combination is not available for rev. 2.0 silicon.

Table 5. MPC8358E TBGA Core Power Dissipation1

Core CSB QUICC Engine . . .

Frequency (MHz) Frequency (MHz) Frequency (MHz) Typical Maximum Unit Notes
266 266 300 4.1 4.5 w 2,3,4
400 266 400 4.5 5.0 w 2,3,4

Notes:

1. The values do not include I/O supply power (OVpp, LVpp, GVpp) or AVpp. For I/O power values, see Table 6.

2.

3.

Typical power is based on a voltage of Vpp = 1.2 V, a junction temperature of T; = 105°C, and a Dhrystone benchmark
application.

Thermal solutions need to design to a value higher than typical power on the end application, T, target, and 1/O power.
Maximum power is based on a voltage of Vpp = 1.2 V, WC process, a junction T; = 105°C, and an artificial smoke test.
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Power Sequencing

This table shows the estimated typical 1/0 power dissipation for the device.

Table 6. Estimated Typical I/O Power Dissipation

GVpp GVpp OVpp LVpp LVpp .

Interface Parameter (18V) 2.5V) 3.3V) 3.3V) 2.5V) Unit Comments
DDR I/O 200 MHz, 1 x 32 bits 0.3 0.46 — — — W —
65% utilization -

Re=20Q 200 MHz, 1 x 64 bits 0.4 0.58 — — — W —
Ri=50Q 200 MHz, 2 x 32 bits 0.6 0.92 — — — w —
2 pairs of clocks
266 MHz, 1 x 32 bits 0.35 0.56 — — — W —
266 MHz, 1 x 64 bits 0.46 0.7 — — — W —
266 MHz, 2 x 32 bits 0.7 1.11 — — — W —
333 MHz, 1 x 32 bits 0.4 0.65 — — — w —
333 MHz, 1 x 64 bits 0.53 0.82 — — — w —
333 MHz, 2 x 32 bits 0.81 1.3 — — — W —
Local Bus I/O 133 MHz, 32 bits — — 0.22 — — w —
Load = 25 pf -
3 pairs of clocks 83 MHz, 32 bits — — 0.14 — — w —
66 MHz, 32 bits — — 0.12 — — w —
50 MHz, 32 bits — — 0.09 — — W —
PCI I/O 33 MHz, 32 bits — — 0.05 — — W —
Load = 30 pF )
66 MHz, 32 bits — — 0.07 — — W —
10/100/1000 Ml or RMII — — — 0.01 — W | Multiply by
Ethernet I/O number of
Load = 20 pF GMil or TBI _ _ _ 0.04 _ W linterfaces used.
RGMII or RTBI — — — — 0.04 w
Other 110 — — — 0.1 — — W —

4 Clock Input Timing

This section provides the clock input DC and AC electrical characteristics for the MPC8360E/58E.

NOTE

Therise/fall time on QUICC Engine block input pins should not exceed 5 ns. This should
be enforced especialy on clock signals. Risetime refersto signal transitions from 10% to
90% of Vpp; fall time refersto transitions from 90% to 10% of Vpp.
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QUICC Engine Block Operating Frequency Limitations

5.3 QUICC Engine Block Operating Frequency Limitations

This section specify the limits of the AC electrical characteristics for the operation of the QUICC Engine block’s

communication interfaces.

NOTE

The settings listed below are required for correct hardware interface operation. Each
protocol by itself requiresaminimal QUICC Engine block operating frequency setting for
meeting the performance target. Because the performance is a complex function of all the
QUICC Engine block settings, the user should make use of the QUICC Engine block
performance utility tool provided by Freescale to validate their system.

This table lists the maxima QUICC Engine block 1/0 frequencies and the minima QUICC Engine block core frequency for

each interface.

Table 13. QUICC Engine Block Operating Frequency Limitations

Interface Operating

Max Interface Bit

Min QUICC Engine

Interface Operatin Notes
Frequency (MHz) Rate (Mbps) Frequ?encyl (?\/IHz)
Ethernet Management: MDC/MDIO 10 (max) 10 20 —
MII 25 (typ) 100 50 —
RMII 50 (typ) 100 50 —
GMII/RGMII/TBI/RTBI 125 (typ) 1000 250 —
SPI (master/slave) 10 (max) 10 20 —
UCC through TDM 50 (max) 70 8x F 2
MCC 25 (max) 16.67 16 x F 2,4
UTOPIA L2 50 (max) 800 2xF 2
POS-PHY L2 50 (max) 800 2x F 2
HDLC bus 10 (max) 10 20 —
HDLC/transparent 50 (max) 50 8/3x F 2,3
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 specifications for the DDR and DDR2 SDRAM interface of the

M PC8360E/58E.
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DDR and DDR2 SDRAM AC Electrical Characteristics

This table provides the input AC timing specifications for the DDR SDRAM interface when GVpp(typ) = 2.5 V.
Table 19. DDR SDRAM Input AC Timing Specifications

At recommended operating conditions with GVpp, of 2.5V + 5%.

Parameter Symbol Min Max Unit Notes
AC input low voltage Vi — MVggg—0.31 \Y, —
AC input high voltage ViH MVggg + 0.31 — \Y —

Table 20. 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 tDISKEW ps 1,2
333 MHz —750 750
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}] if 0 <n <7)
or ECC (MECC[{0...7}] if n = 8).

This figure shows the input timing diagram for the DDR controller.
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Figure 6. DDR Input Timing Diagram
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DDR and DDR2 SDRAM AC Electrical Characteristics

Table 21. DDR and DDR2 SDRAM Output AC Timing Specifications for Source
Synchronous Mode (continued)

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

Parameter® Symbol? Min Max Unit | Notes
MDQS epilogue end tDDKHME -0.6 0.9 ns 7
Notes:
1. The symbols used for timing specifications follow the pattern of tist wo letters of functional block)(signal)(state)(reference)(state) O

n

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

All MCK/MCK referenced measurements are made from the crossing of the two signals +0.1 V.

In the source synchronous mode, MCK/MCK can be shifted in ¥4 applied cycle increments through the clock control register.
For the skew measurements referenced for taoskew it is assumed that the clock adjustment is set to align the
address/command valid with the rising edge of MCK.

ADDR/CMD includes all DDR SDRAM output signals except MCK/MCK, MCS, and MDQ/MECC/MDM/MDQS. For the
ADDR/CMD setup and hold specifications, it is assumed that the clock control register is set to adjust the memory clocks
by Y2 applied cycle.

Note that tppkymn follows the symbol conventions described in note 1. For example, tppkpmn describes the DDR timing
(DD) from the rising edge of the MCK(n) clock (KH) until the MDQS signal is valid (MH). tppknmn €an be modified through
control of the DQSS override bits in the TIMING_CFG_2 register. In source synchronous mode, this is typically set to the
same delay as the clock adjust in the CLK_CNTL register. The timing parameters listed in the table assume that these two
parameters have been set to the same adjustment value. Refer MPC8360E PowerQUICC Il Pro Integrated Communications
Processor Reference Manual for a description and understanding of the timing modifications enabled by use of these bits.

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

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

All outputs are referenced to the rising edge of MCK(n) at the pins of the device. Note that tppkmp follows the symbol
conventions described in note 1.

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

In rev. 2.0 silicon, tppkpumy Maximum meets the specification of 0.6 ns. In rev. 2.0 silicon, due to errata, tppkppmy MiNIMuUM
is —0.9 ns. Refer to Errata DDR18 in Chip Errata for the MPC8360E, Rev. 1.

This figure shows the DDR SDRAM output timing for address skew with respect to any MCK.
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| | | |
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t T + |

| I | |

I TAOSKEW(min) ! !
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| | | |

| | | |
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. . . |

ADDR/CMD CMD >;8K NOOP :

Figure 7. Timing Diagram for tpaoskpw Measurement
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8.21.1

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

GMII Transmit AC Timing Specifications

This table provides the GMII transmit AC timing specifications.

Table 27. GMIl Transmit AC Timing Specifications

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

Parameter/Condition Symboll Min Typ Max Unit | Notes

GTX_CLK clock period teTx — 8.0 — ns —
GTX_CLK duty cycle tGTXHAGTX 40 — 60 % —
GTX_CLK to GMII data TXD[7:0], TX_ER, TX_EN delay tGTKHDX 0.5 — — ns 3
tGTkHDV — 5.0
GTX_CLK clock rise time, (20% to 80%) teTxR — — 1.0 ns —
GTX_CLK clock fall time, (80% to 20%) teTxE — — 1.0 ns —
GTX_CLK125 clock period tg125 — 8.0 — ns 2
GTX_CLK125 reference clock duty cycle measured at tg125n/te1o5 45 — 55 % 2
LVbpr2

Notes:

1. The symbols used for timing specifications follow the pattern t st two letters of functional block)(signal)(state)(reference)(state) fOr
inputs and Yirst two letters of functional block)(reference)(state)(signal)(state) fOr outputs. For example, tgrkHpy Symbolizes GMII
transmit timing (GT) with respect to the tgy clock reference (K) going to the high state (H) relative to the time date input
signals (D) reaching the valid state (V) to state or setup time. Also, tgTknpx Symbolizes GMII transmit timing (GT) with
respect to the tg1x clock reference (K) going to the high state (H) relative to the time date input signals (D) going invalid (X)
or hold time. Note that, in general, the clock reference symbol representation is based on three letters representing the clock
of a particular functional. For example, the subscript of tg1x represents the GMII(G) transmit (TX) clock. For rise and fall
times, the latter convention is used with the appropriate letter: R (rise) or F (fall).

2. This symbol is used to represent the external GTX_CLK125 signal and does not follow the original symbol naming

convention.

3. Inrev. 2.0 silicon, due to errata, tgTknpx MiNimum and tgTkppy Maximum are not supported when the GTX_CLK is
selected. Refer to Errata QE_ENET18 in Chip Errata for the MPC8360E, Rev. 1.

This figure shows the GMII transmit AC timing diagram.

l<

> tGTXR —>>

< teTx
GTX_CLK

toTxH
TXD[7:0]

tGTxF

TX_EN

TX_ER

<—— lgTKHDX —>

Figure 10. GMIl Transmit AC Timing Diagram
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GMIl, MIl, RMII, TBI, RGMII, and RTBI AC Timing Specifications

8.24.1 TBI Transmit AC Timing Specifications

This table provides the TBI transmit AC timing specifications.
Table 33. TBI 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 trrx — 8.0 — ns —
GTX_CLK duty cycle trrxH/tTTx 40 — 60 % —
GTX_CLK to TBI data TCG[9:0] delay trTKHDX 1.0 — — ns 3
trTKHDV — 5.0
GTX_CLK clock rise time, (20% to 80%) trTxR — — 1.0 ns —
GTX_CLK clock fall time, (80% to 20%) trrxE — — 1.0 ns —
GTX_CLK125 reference clock period tg12s — 8.0 — ns 2
GTX_CLK125 reference clock duty cycle tg125n/te1os 45 — 55 ns —

Notes:
1. 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, trrkppy symbolizes the TBI
transmit timing (TT) with respect to the time from tr1x (K) going high (H) until the referenced data signals (D) reach the valid
state (V) or setup time. Also, trrknpx Symbolizes the TBI transmit timing (TT) with respect to the time from ty1x (K) going
high (H) until the referenced data signals (D) reach the invalid state (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 trrx represents the TBI (T) transmit (TX) clock. For rise and fall times, the latter convention is used with the appropriate
letter: R (rise) or F (fall).
This symbol is used to represent the external GTX_CLK125 and does not follow the original symbol naming convention.
3. Inrev. 2.0 silicon, due to errata, tyrkppx Minimum is 0.7 ns for UCC1. Refer to Errata QE_ENET19 in Chip Errata for the
MPCB8360E, Rev. 1.

n

This figure shows the TBI transmit AC timing diagram.

trry ————> xR
GTX_CLK
t
o trTXF —>
TXD[7:0]
TX_EN X ><
TX ER
- —> LT TKHDX

Figure 18. TBI Transmit AC Timing Diagram
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PCI DC Electrical Characteristics
This figure provides the AC test load for the 12C.
Output —é) Zo=50 Q <>_\A/\/\—OVDD/2
R, =50 Q

Figure 34. I°C AC Test Load

Thisfigure shows the AC timing diagram for the 12C bus.

m m i
SDA / X -/
N 7 _ - - v A
— < locr — t2DVKH t2KHKL tiocr P
1 tiacL ti2sXKL T3 sl
scL j \_
1> ti2sxKL tiacH <1~ Y2svkH ti2PVKH <1
S ~<— ti2DxKL Sr p s
Figure 35. 1°C Bus AC Timing Diagram
This section describes the DC and AC electrical specifications for the PCI bus of the MPC8360E/58E.
12.1 PCI DC Electrical Characteristics
Thistable providesthe DC electrical characteristics for the PCI interface of the device.
Table 46. PCI DC Electrical Characteristics
Parameter Symbol Test Condition Min Max Unit
High-level input voltage \m VouT = Von (min) or 0.5x OVpp OVpp + 0.5
Low-level input voltage VL Vout VoL (max) -0.5 0.3 x OVpp \Y,
High-level output voltage VoH lon = —500 pA 0.9 x OVpp — \Y
Low-level output voltage VoL loL = 1500 pA — 0.1 x OVpp \Y
Input current N 0V <Vt <OVpp — +10 A

12.2 PCI AC Electrical Specifications

Thissection describesthe general AC timing parameters of the PCI bus of the device. Notethat the PClI_CLK or PCI_SYNC _IN
signal isused asthe PCI input clock depending on whether the deviceis configured asahost or agent device. Thistable provides
the PCI AC timing specifications at 66 MHz.

Table 47. PCI AC Timing Specifications at 66 MHz

Parameter Symboll Min Max Unit Notes
Clock to output valid tpckHOV — 6.0 ns 2,5
Output hold from clock tpckHOX 1 — ns 2

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

Freescale Semiconductor 49



AC Test Load

18.3 AC Test Load

These figures represent the AC timing from Table 62 and Table 63. 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.

This figure shows the timing with external clock.

Serial CLK (Input)

—> tHEIXKH

Input Signals:
(See Note)

Output Signals:
(See Note)

tHEKHOX

Note: The clock edge is selectable.

Figure 50. AC Timing (External Clock) Diagram

This figure shows the timing with internal clock.

Serial CLK (Output)

—>! tHiXKH !
tHivkH —> :
Input Signals: N\ o
(See Note) !
|
|
e tHIKHOV——> :
|
Output Signals: - - - - - - - - - - - < __________________
(See Note) |
< tikHOX —>

Note: The clock edge is selectable.
Figure 51. AC Timing (Internal Clock) Diagram
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USB DC Electrical Characteristics

19 USB

This section provides the AC and DC electrical specifications for the USB interface of the MPC8360E/58E.

19.1 USB DC Electrical Characteristics

Thistable providesthe DC electrical characteristics for the USB interface.
Table 64. USB DC Electrical Characteristics

Parameter Symbol Min Max Unit
High-level input voltage ViH 2 OVpp + 0.3
Low-level input voltage i -0.3 0.8 \Y
High-level output voltage, Ioy = —100 pA Vo OVpp—0.4 — \Y
Low-level output voltage, 1o, = 100 uA VoL — 0.2 \%
Input current Iin — +10 UA

19.2 USB AC Electrical Specifications

Thistable describes the general timing parameters of the USB interface of the device.
Table 65. USB General Timing Parameters

Parameter Symboll Min Max Unit Notes Note
USB clock cycle time tusck 20.83 — ns Full speed 48 MHz —
USB clock cycle time tusck 166.67 — ns Low speed 6 MHz —
Skew between TXP and TXN tusTsPN — 5 ns — 2
Skew among RXP, RXN, and RXD tusrRSPND — 10 ns Full speed transitions 2
Skew among RXP, RXN, and RXD tusrRPND — 100 ns Low speed transitions 2
Notes:

1. The symbols used for timing specifications follow the pattern of it two letters of functional block)(state)(signaly fOr

receive signals and tirs two letters of functional block)(state)(signal) fOr transmit signals. For example, tysrspnp
symbolizes USB timing (US) for the USB receive signals skew (RS) among RXP, RXN, and RXD (PND). Also,

tustspn Symbolizes USB timing (US) for the USB transmit signals skew (TS) between TXP and TXN (PN).
2. Skew measurements are done at OVpp/2 of the rising or falling edge of the signals.

Thisfigure provide the AC test load for the USB.
Output 4€> Z,=50Q ()—\/V\/\—OVDD/Z
R.=50Q
£

Figure 52. USB AC Test Load
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Pinout Listings

Table 66. MPC8360E TBGA Pinout Listing (continued)

Power

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

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

Table 67. MPC8358E TBGA Pinout Listing (continued)

Signal Package Pin Number Pin Type gggvpﬁ; Notes
IRQI[4:5] G33, G32 110 OVpp —
IRQ[6])/LCS[6)/CKSTOP_OUT E35 110 OVpp —
IRQ[7)/LCS[7])/CKSTOP_IN H36 110 OVpp —
DUART

UART1_SOUT/M1SRCID[0)/ E32 o OVpp —
M2SRCID[0]/LSRCID[0]

UART1_SIN/M1SRCID[1)/ B34 110 OVpp —
M2SRCID[1]/LSRCID[1]

UART1_CTS/M1SRCID[2)/ C34 /0 OVpp —
M2SRCID[2]/LSRCID[2]

UART1_RTS/M1SRCID[3)/ A35 0 OVpp —
M2SRCID[3]/LSRCID[3]

I2C Interface
IIC1_SDA D34 110 OVpp 2
IIC1_SCL B35 110 OVpp 2
1IC2_SDA E33 110 OVpp 2
lIC2_SCL C35 110 OVpp 2
QUICC Engine

CE_PA[0] F8 110 WVppo —
CE_PA[1:2] AH1, AG5 I/0 OVpp —
CE_PA[3:7] F6, D4, C3, E5, A3 110 LVpp0 —
CE_PA[8] AG3 110 OVpp —
CE_PA[9:12] F7, B3, E6, B4 110 LVpp0 —
CE_PA[13:14] AG1, AF6 110 OVpp —
CE_PA[15] B2 110 LVppO —
CE_PA[16] AF4 110 OVpp —
CE_PA[17:21] B16, A16, E17, A17, B17 I/0 LVppl —
CE_PA[22] AF3 110 OVpp —
CE_PA[23:26] C18, D18, E18, A18 110 LVppl —
CE_PA[27:28] AF2, AE6 110 OVpp —
CE_PA[29] B19 110 LVppl —
CE_PA[30] AE5 I/0 OVpp —
CE_PA[31] F16 110 LVppl —
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Table 67. MPC8358E TBGA Pinout Listing (continued)

Signal Package Pin Number Pin Type gggvpﬁ; Notes
CE_PB[0:27] AE2, AE1, AD5, AD3, AD2, AC6, AC5, AC4, AC2, /0 OVpp —
AC1, AB5, AB4, AB3, AB1, AA6, AA4, AA2,Y6, Y4,
Y3,Y2, Y1, W6, W5, W2, V5, V3, V2
CE_PCJ[0:1] V1, U6 110 OVpp
CE_PC[2:3] C16, A15 110 LVppl —
CE_PC[4:6] U4, U3, T6 110 OVpp —
CE_PC[7] C19 110 LVpp2 —
CE_PC[8:9] A4, C5 110 LVpp0 —
CE_PCJ10:30] T5,T4, T2, T1, R5, R3, R1, C11, D12, F13, B10, 110 OVpp —
C10, E12, A9, B8, D10, Al4, E15, B14, D15, AH2
CE_PDJ[0:27] E11, D9, C8, F11, A7, E9, C7, A6, F10, B6, D7, ES8, 1/0 OVpp —
B5, A5, C2, E4, F5,B1, D2, G5, D1, E2, H6, F3, E1,
F2, G3, H4
CE_PE[0:31] K3, J2, F1, G2, J5, H3, G1, H2, K6, J3, K5, K4, L6, 110 OVpp —
P6, P4, P3, P1, N4, N5, N2, N1, M2, M3, M5, M6,
L1, L2, L4, E14, C13, C14, B13
CE_PF[0:3] Fl14, D13, Al12, All 110 OVpp —
Clocks
PCI_CLK_OUT[0]/CE_PF[26] B22 110 LVpp2 —
PCI_CLK_OUTI[1:2]/CE_PF[27:28] D22, A23 1/0 OVpp —
CLKIN E37 | OVpp —
PCI_CLOCK/PCI_SYNC_IN M36 [ OVpp —
PCI_SYNC_OUT/CE_PF[29] D37 I/0 OVpp 3
JTAG
TCK K33 [ OVpp —
TDI K34 | OVpp 4
TDO H37 o) OVpp 3
T™S J36 [ OVpp 4
TRST L32 I OVpp 4
Test
TEST L35 [ OVpp 7
TEST_SEL AU34 | GVpp 10
PMC
QUIESCE B36 0 OVpp —

System Control
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Core PLL Configuration

21.2 Core PLL Configuration

RCWL[COREPLL] selects the ratio between the internal coherent system bus clock (csb_clk) and the €300 core clock
(core_clk). Thistable shows the encodings for RCWL[COREPLL]. COREPLL values not listed in this table should be
considered reserved.

Table 73. e300 Core PLL Configuration

RCWL[COREPLL] core_clk:csb_clk .
“Ratio 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 11 +2

01 0001 0 11 +4

10 0001 0 11 +8

11 0001 0 11 +8

00 0001 1 1.5:11 +2

01 0001 1 1.5:1 +4

10 0001 1 1.5:1 +8

11 0001 1 1.5:1 +8

00 0010 0 2:1 +2

01 0010 0 2:1 +4

10 0010 0 2:1 +8

11 0010 0 2:1 +8

00 0010 1 251 +2

01 0010 1 251 +4

10 0010 1 251 +8

11 0010 1 251 +8

00 0011 0 31 +2

01 0011 0 31 +4

10 0011 0 31 +8

11 0011 0 31 +8

NOTE
Core VCO frequency = Core frequency x VCO divider. The VCO divider
(RCWL[COREPLL[0:1]]) must be set properly so that the core VCO freguency isin the
range of 800-1800 MHz. Having a core frequency below the CSB frequency is not a
possible option because the core frequency must be equal to or greater than the CSB
frequency.
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The QUICC Engine block VCO frequency is derived from the following equations:

ce_clk = (primary clock input x CEPMF) + (1 + CEPDF)
QE VCO Freguency = ce_clk x VCO divider x (1 + CEPDF)

21.4 Suggested PLL Configurations

To simplify the PLL configurations, the device might be separated into two clock domains. The first domain contains the CSB
PLL andthecore PLL. Thecore PLL isconnected serially to the CSB PLL, and hasthe csb_clk asitsinput clock. The second
clock domain has the QUICC Engine block PLL. The clock domains are independent, and each of their PLLs are configured
separately. Both of the domains has one common input clock. This table shows suggested PLL configurations for 33 and

66 MHz input clocks and illustrates each of the clock domains separately. Any combination of clock domains setting with same
input clock are valid. Refer to Section 21, “Clocking,” for the appropriate operating frequencies for your device.

Table 76. Suggested PLL Configurations

Suggested PLL Configurations

Input Quicc
o | sewe | SE | cxmme | ceror |cunkrre OGRS R ngne | (90| 5 | 67
33 MHz CLKIN/PCI_SYNC_IN Options
sl 0100 0000100 & & 33 133 266 — oo oo oo
s2 0100 0000101 & & 33 133 333 — oo oo oo
s3 0101 0000100 & & 33 166 333 — oo oo oo
s4 0101 0000101 & & 33 166 416 — — oo oo
s5 0110 0000100 & & 33 200 400 — oo oo oo
s6 0110 0000110 & & 33 200 600 — — — oo
s7 0111 0000011 & & 33 233 350 — oo oo oo
s8 0111 0000100 & & 33 233 466 — — oo oo
s9 0111 0000101 & & 33 233 583 — — — oo
s10 1000 0000011 & & 33 266 400 — oo oo oo
s11 1000 0000100 & & 33 266 533 — — oo oo
s12 1000 0000101 & & 33 266 667 — — — oo
s13 1001 0000010 & & 33 300 300 — oo oo oo
sl4 1001 0000011 & & 33 300 450 — — oo oo
s15 1001 0000100 & & 33 300 600 — — — oo
s16 1010 0000010 & & 33 333 333 — oo oo oo
s17 1010 0000011 & & 33 333 500 — — oo oo
s18 1010 0000100 & & 33 333 667 — — — oo
cl & & 01001 0 33 — — 300 oo oo oo
c2 & & 01100 0 33 — — 400 oo oo oo
c3 & & 01110 0 33 — — 466 — oo oo
c4 & & 01111 0 33 — — 500 — oo oo
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Configuration Pin Muxing

SW2

Pad
Data

SW1

OGND
Figure 57. Driver Impedance Measurement

Thevalue of thisresistance and the strength of the driver’s current source can be found by making two measurements. First, the
output voltage is measured while driving logic 1 without an external differential termination resistor. The measured voltageis
V1= Rgource X source- SeCONd, the output voltage is measured while driving logic 1 with an external precision differential
termination resistor of value Rigp,. The measured voltageisV, = 1/(UR1 + 1/Ry)) X lgyyree- SolVing for the output impedance
gives Ryyyrce = Rierm X (V1/V o —1). Thedrive current isthen | gyce = V 1/Reource

This table summarizes the signal impedance targets. The driver impedance are targeted at minimum Vpp, nominal OV pp,
105° C.

Table 79. 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
Differential NA NA NA ZpirE w

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

23.6 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 kQ 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 is
asserted, islatched when HRESET deasserts, at which time the input receiver is disabled and the /O circuit takes on its normal
function. Careful board layout with stubless connectionsto 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.
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23.7 Pull-Up Resistor Requirements

The device requires high resistance pull-up resistors (10 kQ is recommended) on open drain type pinsincluding 1%C pins,
Ethernet Management MDIO pin, and EPIC interrupt pins.

Pull-Up Resistor Requirements

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

24

24.1 Part Numbers Fully Addressed by this Document

Ordering Information

This table provides the Freescal e part numbering nomenclature for the MPC8360E/58E. Note that the individual part numbers
correspond to a maximum processor core frequency. For available frequencies, contact your local Freescale sales office.
Additionally to the processor frequency, the part numbering scheme also includes an application modifier, which may specify
special application conditions. Each part number also contains a revision code that refers to the die mask revision number.

Table 80. Part Numbering Nomenclature®

MPC nnnn e t pp aa a a A
. QuicC .
Product Part Encryption | Temperature 2 Processor Platform . Die
- ) Package 3 Engine i
Code | Identifier | Acceleration Range Frequency Frequency Revision
Frequency
MPC 8358 Blank = not | Blank =0°C [ZU = TBGA |[e300 core speed | D =266 MHz | E =300 MHz |A=rev. 2.1
included Tpto 105°C |VV =TBGA | AD =266 MHz G =400 MHz silicon
E = included T, (no lead) AG =400 MHz
C=-40°C Ty,
8360 t0 105°C T €300 core speed | D =266 MHz | G =400 MHz |A=rev. 2.1
J AG =400 MHz | F =333 MHz | H =500 MHz silicon
AJ =533 MHz
AL = 667 MHz
MPC 8360 Blank = not 0°CTato |ZU=TBGA [e300 core speed| F =333 MHz | G = 400 MHz —
(rev. 2.0 included 70°CT; |VV=TBGA | AH =500 MHz H =500 MHz
silicon E = included (no lead) AL = 667 MHz
only)
Notes:

1. Not all processor, platform, and QUICC Engine block frequency combinations are supported. For available frequency

combinations, contact your local Freescale sales office or authorized distributor.

2. See Section 20, “Package and Pin Listings,” for more information on available package types.

3. Processor core frequencies supported by parts addressed by this specification only. Not all parts described in this
specification support all core frequencies. Additionally, parts addressed by part number specifications may support other
maximum core frequencies.

This table shows the SVR settings by device and package type.
Table 81. SVR Settings

Device Package SVR SVR
g (Rev. 2.0) (Rev. 2.1)
MPC8360E TBGA 0x8048_0020 0x8048_0021
MPC8360 TBGA 0x8049_0020 0x8049_0021
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