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Overview

32-Kbyte instruction cache, 32-Kbyte data cache
Lockable portion of L1 cache
Dynamic power management

Software-compatible with the Freescal e processor families implementing the Power
Architecture™ technology

* QUICC Engine unit

Two 32-bit RISC controllersfor flexible support of the communications peripherals, each
operating up to 400 MHz (for the MPC8358E)

Serial DMA channel for receive and transmit on all serial channels
QUICC Engine module peripheral request interface (for SEC, PCI, |EEE Std. 1588™)

Six UCCs on the M PC8358E supporting thefollowing protocols and interfaces (not all of them
simultaneously):

— |EEE 1588 protocol supported

— 10/100 Mbps Ethernet/IEEE Std. 802.3™ CDMA/CS interface through a
media-independent interface (M11, RMII, RGMI11)!

— 1000 M bps Ethernet/|EEE 802.3 CDMA/CS interface through a media-independent
interface (GMII, RGMII, 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 AAL5In
accordance ITU-T 1.363.5

— ATM AAL2 CPS, SSSAR, and SSTED up to 155 Mbps (OC-3/STM-1) Mbps full 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 accordance
with ITU-T 1.163.1 and ATM Forum af-vtoa-00-0078.000

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

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

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

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

— Shim header

— Ethernet-to-Ethernet/AAL5/AAL2 inter-working

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

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

Advanced encryption standard unit (AESU)

Implements the Rinjdael symmetric key cipher

Key lengths of 128, 192, and 256 hits, two key

— ECB, CBC, CCM, and counter modes

ARC four execution unit (AFEU)

— Implements a stream cipher compatible with the RC4 algorithm

— 40- to 128-bit programmable key

Message digest execution unit (MDEU)

— SHA with 160-, 224-, or 256-bit message digest

— MD5 with 128-bit message digest

— HMAC with either SHA or MD5 algorithm

Random number generator (RNG)

Four crypto-channels, each supporting multi-command descriptor chains

— Static and/or dynamic assignment of crypto-execution units via an integrated controller
— Buffer size of 256 bytes for each execution unit, with flow control for large data sizes
Storage/NAS X OR parity generation accelerator for RAID applications

« DDR SDRAM memory controller on the MPC8358E

Programmable timing supporting both DDR1 and DDR2 SDRAM

On the MPCB8358E, the DDR bus can be configured as a 32- or 64-bit bus

32- or 64-bit data interface, up to 266 MHz (for the MPC8358E) data rate
Four banks of memory, each up to 1 Gbyte

DRAM chip configurations from 64 Mbits to 1 Gigabit with x8/x16 data ports
Full ECC support

Page mode support (up to 16 simultaneous open pages for DDR1, up to 32 simultaneous open
pages for DDR2)

Contiguous or discontiguous memory mapping

Read-modify-write support

Sleep mode support for self refresh SDRAM

Supports auto refreshing

Supports source clock mode

On-the-fly power management using CKE

Registered DIMM support

2.5-V SSTL2 compatible I/O for DDR1, 1.8-V SSTL2 compatible 1/O for DDR2
External driver impedance calibration

On-die termination (ODT)

* PCl interface

PCI Specification Revision 2.3 compatible

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

Voltage A
1/0 Voltage (GVpp, LVpp, OVpp)

Core Voltage (Vpp, AVpp)

0.7V

Figure 4. Power Sequencing Example

> Time

I/O voltage supplies (GV pp, LV pp, and OV pp) do not have any ordering requirements with respect to one
another.

2.2.2

The MPCB8358E does not require the core supply voltage and 1/0 supply voltages to be powered down in
any particular order.

Power-Down Sequencing

3 Power Characteristics

The estimated typical power dissipation values are shown in Table 4.
Table 4. MPC8358E PBGA Core Power Dissipation’

Core csB QUICC Engine Typical Maximum Unit Notes
Frequency (MHz) Frequency (MHz) Frequency (MHz)

266 266 266 2.2 2.3 w 2,3,4

400 266 266 2.4 25 w 2,3,4

400 266 400 25 2.6 W 2,3,4

Notes:

1. The values do not include 1/O supply power (OVpp, LVpp, GVpp) or AVpp. For I/0 power values, see Table 5.
2. Typical power is based on a voltage of Vpp = 1.2V, a junction temperature of T; = 105°C, and a Dhrystone benchmark

application.

3. Thermal solutions will likely need to design to a value higher than typical power on the end application, T, target, and I/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.

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

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

Table 16 provides the DDR capacitance when GV pp(typ) = 2.5 V.
Table 16. DDR SDRAM Capacitance for GVpp(typ) =2.5V

Parameter/Condition Symbol Min Max Unit Notes
Input/output capacitance: DQ, DQS Cio 6 8 pF 1
Delta input/output capacitance: DQ, DQS Coio — 0.5 pF 1

Note:
1. This parameter is sampled. GVpp =2.5V £ 0.125V, f = 1 MHz, Tp = 25°C, Vout = GVpp/2, VouT (peak-to-peak) = 0.2 V.

6.2 DDR and DDR2 SDRAM AC Electrical Characteristics
This section provides the AC electrical characteristics for the DDR and DDR2 SDRAM interface.

6.2.1 DDR and DDR2 SDRAM Input AC Timing Specifications

Table 17 provides the input AC timing specifications for the DDR2 SDRAM interface when

Table 17. DDR2 SDRAM Input AC Timing Specifications for GVpp(typ) = 1.8 V
At recommended operating conditions with GVpp of 1.8 V + 5%.

Parameter Symbol Min Max Unit Notes
AC input low voltage Vi — MVger— 0.25 \ —
AC input high voltage Viy MVgeg + 0.25 — \ —

Table 18 provides the input AC timing specifications for the DDR SDRAM interface when

Table 18. DDR SDRAM Input AC Timing Specifications
At recommended operating conditions with GVpp 0f 2.5 V + 5%.

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

Note:

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

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 11 shows the MII transmit AC timing diagram.

< tmrx > tMTxR —>
TX_CLK
<— tvTxH tmTXF —>
TXD[3:0]
TX_EN ><
TX_ER
—>| tmMTKHDX

Figure 11. MIl Transmit AC Timing Diagram

8.2.2.2 MIl Receive AC Timing Specifications

Table 29 provides the M1 receive AC timing specifications.

Table 29. MIl Receive AC Timing Specifications
At recommended operating conditions with LVpp/OVpp of 3.3 V + 10%.

Parameter/Condition Symbol’ Min Typ Max Unit
RX_CLK clock period 10 Mbps tMRX — 400 — ns
RX_CLK clock period 100 Mbps tMRX — 40 — ns
RX_CLK duty cycle trxHMRX 35 — 65 %
RXD[3:0], RX_DV, RX_ER setup time to RX_CLK tMRDVKH 10.0 — — ns
RXDI[3:0], RX_DV, RX_ER hold time to RX_CLK tMRDXKH 10.0 — — ns
RX_CLK clock rise time, (20% to 80%) tMRXR 1.0 — 4.0 ns
RX_CLK clock fall time, (80% to 20%) tMRXE 1.0 — 4.0 ns

Note:
1. The symbols used for timing specifications follow the pattern of tfirst two letters of functional block)(signal)(state)(reference)(state) for

inputs and tirst two letters of functional block)(reference)(state)(signal)(state) fOr outputs. For example, tygpykH symbolizes Mil receive
timing (MR) with respect to the time data input signals (D) reach the valid state (V) relative to the ty,gx clock reference (K)
going to the high (H) state or setup time. Also, tyygpxkL Symbolizes Ml receive timing (GR) with respect to the time data input
signals (D) went invalid (X) relative to the tyyrx 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 tyrx represents the MIl (M) receive (RX) clock. For rise and fall times, the latter convention is used
with the appropriate letter: R (rise) or F (fall).

Figure 12 provides the AC test load.
Output 4€> Zp=50Q (WLVDD/z
R =500
L

Figure 12. AC Test Load
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UCC Ethernet Controller: Three-Speed Ethernet, MIl Management

Figure 16 shows the RMII receive AC timing diagram.

< trRmx > tRMXR
REF_CLK
tRMXH tRMmXF
RXD[1:0]
CRS_DV Valid Data
RX_ER
tRMRDVKH —>] <
—> tRMRDXKH

Figure 16. RMII Receive AC Timing Diagram

8.2.4 TBI AC Timing Specifications

This section describes the TBI transmit and receive AC timing specifications.

8.2.4.1 TBI Transmit AC Timing Specifications

Table 32 provides the TBI transmit AC timing specifications.

Table 32. 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/trrx 40 — 60 % —
GTX_CLK to TBI data TCG[9:0] delay trTKHDX 0.9 — — ns
trTKHDV — 5.0

GTX_CLK clock rise time, (20% to 80%) xR — — 1.0 ns —
GTX_CLK clock fall time, (80% to 20%) trrxF — — 1.0 ns —
GTX_CLK125 reference clock period tg1o5 — 8.0 — ns 2
GTX_CLK125 reference clock duty cycle tg125H/tG125 45 — 55 ns —

Notes:

1. The symbols used for timing specifications follow the pattern of tfirst two letters of functional block)(signal)(state )(reference)(state) fOF
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 t11x (K) going high (H) until the referenced data signals (D) reach the valid
state (V) or setup time. Also, trtkHpx Symbolizes the TBI transmit timing (TT) with respect to the time from t11x (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 trx 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).

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

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 17 shows the TBI transmit AC timing diagram.

< trrx > trTxR —>
GTX_CLK
t
TTXH trrye >
TXD[7:0]
TX_EN >< ><
TXER —> trTKHDX

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

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.

LSYNC_IN

Input Signals:
LAD[0:31]/LDP[0:3]

Output Signals:
LSDA10/LSDWE/LSDRAS/
LSDCAS/LSDDQM[0:3]
LA[27:31/LBCTL/LBCKE/LOE/

Output (Data) Signals:
LAD[0:31]/LDPJ[0:3]

Output (Address) Signal:
LAD[0:31]

LCLKIn]

Input Signals:
LAD[0:31]/LDP[0:3]

Input Signal:
LGTA

Output Signals:
LSDA10/LSDWE/LSDRAS/
LSDCAS/LSDDQM[0:3]
LA[27:31]/LBCTL/LBCKE/LOE/

Output Signals:
LADI[0:31]/LDP[0:3]

LALE

! ! tBixkH !
: | WBIvKH —> :
R S [ N
| | |
| | |
| | tBIXKH
| | | |
| | | |
<t BkHOV > 1 t BKHOX— - !
| L |
e Lo o2
| |
: : tLBKHOZ —>‘| -~ :
< fiekHov > | tLBkHOX — < |
| |
e A Sl t-=---=--=---=---
| T T |
| | tLBKHOZ —> - :
<— 1 BkHOV I tBKHOX — < |
| ! .
|
\ - - - N L e e e e e e oo
|
|
< |
|
|

|
, tBOTOT—>
|
T

<t BKHOV

tLsoTOT
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Local Bus

LSYNC_IN

T

T3

|
|
<—liBkHOV1 —>|

GPCM Mode Output Signals: 1

tLBKkHOZA —>

LCS[0:3]/LWE : | . : :
| | —>»| <_tLB|XKH2 | |

! I tLBIVKH2 —> l<— ' '

| | | |

UPM Mode Input Sigpal: , T
LUPWAIT 1 I I I

| | | | |

| | —> < tBixkH1 |

| 1 tBIvkHT —> r<— | |

. o I — I I

Input Signals: | _ . _____. .Y N L .

LADI[0:31]/LDP[0:3]

|
tLBKHOZ1 —>,

<t BKHOV1

UPM Mode Output Signals: 'r ________________ foem e ]
LCS[0:3)/LBS[0:3)/LGPL[0:5] . . .

Figure 24. Local Bus Signals, GPCM/UPM Signals for LCRR[CLKDIV] = 2 (DLL Enabled)

LCLK

T

T3

tLBKHOZ —>
| |

|
<— tigkHov —>
GPCM Mode Output Signals: 1

CSO3JIWE ("~~~ """k - . !

| T

| |

: ! tLBIVKH —>
UPM Mode Input Signal: I
LUPWAIT

Input Signals:
LAD[O:31/LDP[0:3] *------------ b .
(DLL Bypass Mode) | |
| | t BkHOZ —>
<— t BKHOV |
_UPM Mode Output Signals: '~~~
LCS[0:3)/LBS[0:3)/LGPL[0:5] . . .

Figure 25. Local Bus Signals, GPCM/UPM Signals for LCRR[CLKDIV] =2 (DLL Bypass Mode)
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Local Bus

LCLK

T
T2
T3

T4

GPCM Mode Output Signals:
LCS[0:3)/LWE

UPM Mode Input Signal:
LUPWAIT

Input Signals:
LAD[0:31}/LDPJ[0:3]
(DLL Bypass Mode)

UPM Mode Output Signals:
LCS[0:3)/LBS[0:3]/LGPL[0:5]

|
|
—_—

re— tLBKkHOV —>
|

<— tiBkHOV
|
L.

tLBKHOZ —>

Figure 26. Local Bus Signals, GPCM/UPM Signals for LCRR[CLKDIV] = 4 (DLL Bypass Mode)
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JTAG

Figure 32 provides the test access port timing diagram.

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

TDO Output Data Valid >4 N

VM = Midpoint Voltage (OVpp/2)

Figure 32. Test Access Port Timing Diagram
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GPIO

Figure 38 provides the AC test load for the timers.

Output 4€> Zp=50Q (WOVDD/z
R, =50 Q

Figure 38. Timers AC Test Load

14 GPIO

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

14.1 GPIO DC Electrical Characteristics

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

Characteristic Symbol Condition Min Max Unit | Notes
Output high voltage VoH loy=-6.0 mA 24 — \ 1
Output low voltage VoL loL=6.0mA — 0.5 \ 1
Output low voltage VoL loL=3.2mA — 0.4 \ 1
Input high voltage Viy — 2.0 OVpp + 0.3 \ 1
Input low voltage Vi — -0.3 0.8 \ —
Input current N 0V <Vn<OVpp — +10 A —
Note: This specification applies when operating from 3.3-V supply.
14.2 GPIO AC Timing Specifications
Table 51 provides the GPIO input and output AC timing specifications.
Table 51. GPIO Input AC Timing Specifications’
Characteristic Symbol? Typ Unit
GPIO inputs—minimum pulse width tPiwiD 20 ns

Notes:

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

measured at the pin.

2. GPIO inputs and outputs are asynchronous to any visible clock. GPIO outputs should be synchronized before use by any

external synchronous logic. GPIO inputs are required to be valid for at least tpyp Ns to ensure proper operation.
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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

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

QUICC Engine PLL
RCWL[CEPMF] | RCWL[CEPDF] | Multiplication Factor = RCWL[CEPMF]/
(1 + RCWL[CEPDF])
00101 0 x 5
00110 0 x 6
00111 0 x 7
01000 0 x 8
01001 0 x 9
01010 0 x 10
01011 0 x 11
01100 0 x 12
01101 0 x13
01110 0 x 14
01111 0 x 15
10000 0 x 16
10001 0 x 17
10010 0 x 18
10011 0 x19
10100 0 x 20
10101 0 x 21
10110 0 x 22
10111 0 x 23
11000 0 x 24
11001 0 x 25
11010 0 x 26
11011 0 x 27
11100 0 x 28
11101 0 x 29
11110 0 x 30
11111 0 x 31
00011 1 x 1.5
00101 1 x 2.5
00111 1 x 3.5
01001 1 x 4.5
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Thermal

Table 76 shows heat sinks and junction-to-ambient thermal resistance for PBGA package.
Table 76. Heat Sinks and Junction-to-Ambient Thermal Resistance of PBGA Package

29 X 29 mm PBGA
Heat Sink Assuming Thermal Grease Air Flow
Thermal Resistance
AAVID 30 X 30 X 9.4 mm Pin Fin Natural Convection 12.6
AAVID 30 X 30 X 9.4 mm Pin Fin 1m/s 8.2
AAVID 30 X 30 X 9.4 mm Pin Fin 2m/s 7.0
AAVID 31 X 35 X 23 mm Pin Fin Natural Convection 10.5
AAVID 31 X 35 X 23 mm Pin Fin 1m/s 6.6
AAVID 31 X 35 X 23 mm Pin Fin 2m/s 6.1
Wakefield, 53 X 53 X 25 mm Pin Fin Natural Convection 9.0
Wakefield, 53 X 53 X 25 mm Pin Fin 1m/s 5.6
Wakefield, 53 X 53 X 25 mm Pin Fin 2m/s 5.1
MEI, 75 X 85 X 12 no adjacent board, extrusion Natural Convection 9.0
MEI, 75 X 85 X 12 no adjacent board, extrusion 1m/s 5.7
MEI, 75 X 85 X 12 no adjacent board, extrusion 2m/s 5.1

Accurate thermal design requires thermal modeling of the application environment using computational
fluid dynamics software which can model both the conduction cooling and the convection cooling of the
air moving through the application. Simplified thermal models of the packages can be assembled using the
junction-to-case and junction-to-board thermal resistances listed in the thermal resistance table. More
detailed thermal models can be made available on request.

Heat sink vendors include the following:

Aavid Thermalloy 603-224-9988
80 Commercial St.

Concord, NH 03301

Internet: www.aavidthermalloy.com

Alpha Novatech 408-749-7601
473 Sapena Ct. #15

Santa Clara, CA 95054

Internet: www.a phanovatech.com

International Electronic Research Corporation (IERC)  818-842-7277
413 North Moss St.

Burbank, CA 91502

Internet: www.ctscorp.com
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System Design Information

Thiscircuit isintended to filter noise in the PLL s resonant frequency range from a 500 kHz to 10 MHz
range. It should be built with surface mount capacitors with minimum Effective Series|nductance (ESL).
Consistent with the recommendations of Dr. Howard Johnson in High Speed Digital Design: A Handbook
of Black Magic (Prentice Hall, 1993), multiple small capacitors of equal value are recommended over a
single large value capacitor.

Each circuit should be placed as close as possible to the specific AV pp pin being supplied to minimize
noise coupled from nearby circuits. It should be possible to route directly from the capacitorsto the AV pp
pin, which is on the periphery of package, without the inductance of vias.

Figure 54 shows the PLL power supply filter circuit.
10 Q

Vbp © WWA Tt 0 AVppn

2.2 uF 2.2 uF

Low ESL Surface Mount Capacitors
GND

Figure 54. PLL Power Supply Filter Circuit

24.3 Decoupling Recommendations

Dueto large address and data buses aswell as high operating frequencies, the device can generate transient
power surges and high frequency noisein its power supply, especialy whiledriving large capacitive loads.
This noise must be prevented from reaching other components in the device system, and the device itself
requires aclean, tightly regulated source of power. Therefore, it is recommended that the system designer
place at least one decoupling capacitor at each Vpp, OVpp, GVpp, and LV pp pins of the device. These
decoupling capacitors should receive their power from separate Vpp, OVpp, GVpp, LV pp, ahd GND
power planesin the PCB, utilizing short traces to minimize inductance. Capacitors may be placed directly
under the device using a standard escape pattern. Others may surround the part.

These capacitors should have avalue of 0.01 or 0.1 pF. Only ceramic SMT (surface mount technology)
capacitors should be used to minimize lead inductance, preferably 0402 or 0603 sizes.

In addition, it is recommended that there be several bulk storage capacitors distributed around the PCB,
feeding the Vpp, OVpp, GVpp, and LV pp planes, to enable quick recharging of the smaller chip
capacitors. These bulk capacitors should have alow ESR (equivalent series resistance) rating to ensure the
quick responsetime necessary. They should a so be connected to the power and ground planesthrough two
vias to minimize inductance. Suggested bulk capacitors—100-330 uF (AV X TPS tantalum or Sanyo
OSCON).

24.4 Connection Recommendations

To ensurereliable operation, it is highly recommended to connect unused inputs to an appropriate signal
level. Unused active low inputs should be tied to OV pp, GVpp, or LV pp as required. Unused active high
inputs should be connected to GND. All NC (no-connect) signals must remain unconnected.

Power and ground connections must be made to all external Vpp, GVpp, LVpp, OVpp, and GND pins of
the device.
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