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Overview

1 Overview

This section provides a high-level overview of the MPC8347E features. Figure 1 shows the major
functional units within the MPC8347E.
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Figure 1. MPC8347E Block Diagram

Major features of the MPC8347E are as follows:
» Embedded PowerPC e300 processor core; operates at up to 667 MHz
— High-performance, superscalar processor core
— Hoating-point, integer, load/store, system register, and branch processing units
— 32-Kbyte instruction cache, 32-Kbyte data cache
— Lockable portion of L1 cache
— Dynamic power management
— Software-compatible with the other Freescale processor families that implement Power
Architecture technology

* Double datarate, DDR SDRAM memory controller
— Programmable timing for DDR-1 SDRAM
— 32- or 64-bit data interface, up to 333-MHz data rate for TBGA, 266 MHz for PBGA
— Four banks of memory, each up to 1 Gbyte
— DRAM chip configurations from 64 Mbit to 1 Ghit with x8/x16 data ports
— Full error checking and correction (ECC) support
— Page mode support (up to 16 simultaneous open pages)
— Contiguous or discontiguous memory mapping
— Read-modify-write support
— Sleep mode for self-refresh SDRAM
— Auto refresh
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Overview

— On-the-fly power management using CKE
— Registered DIMM support
— 2.5V SSTL2 compatible 1/0
* Dual three-speed (10/100/1000) Ethernet controllers (TSECS)

— Dual controllers designed to comply with |EEE 802.3®, 802.3u®, 820.3x®, 802.3z®,
802.3ac® standards

— Ethernet physical interfaces:
— 1000 Mbps IEEE Std. 802.3 GMII/RGMII, IEEE Sd. 802.3z TBI/RTBI, full-duplex
— 10/100 Mbps IEEE Std. 802.3 Ml full- and half-duplex

— Buffer descriptors are backward-compatible with MPC8260 and MPC860T 10/100
programming models

— 9.6-Kbyte jumbo frame support
— RMON statistics support
— Internal 2-Kbyte transmit and 2-Kbyte receive FIFOs per TSEC module
— MII management interface for control and status
— Programmable CRC generation and checking
* PCl interface
— Designed to comply with PCI Specification Revision 2.2
— Data bus width:
— 32-hit data PCI interface operating at up to 66 MHz
— PCI 3.3-V compatible
— PCI host bridge capabilities
— PCI agent mode on PCI interface
— PCI-to-memory and memory-to-PCl streaming
— Memory prefetching of PCI read accesses and support for delayed read transactions
— Posting of processor-to-PCl and PCI-to-memory writes
— On-chip arbitration supporting five masters on PCI
— Accessesto al PCI address spaces
— Parity supported
— Selectable hardware-enforced coherency
— Address trandation units for address mapping between host and peripheral
— Dual address cycle for target
— Internal configuration registers accessible from PCI

* Security engineis optimized to handle all the algorithms associated with IPSec, SSL/TLS, SRTP,
|[EEE Std. 802.11i®, iSCSI, and IKE processing. The security engine contains four
crypto-channels, a controller, and a set of crypto execution units (EUS):

— Public key execution unit (PKEU) :
— RSA and Diffie-Hellman algorithms
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— Programmable field size up to 2048 bits
— Elliptic curve cryptography
— F2m and F(p) modes
— Programmable field size up to 511 bits
— Dataencryption standard (DES) execution unit (DEU)
— DES and 3DES agorithms
— Two key (K1, K2) or three key (K1, K2, K3) for 3DES
— ECB and CBC modes for both DES and 3DES
— Aadvanced encryption standard unit (AESU)
— Implements the Rijndael symmetric-key cipher
— Key lengths of 128, 192, and 256 bits
— ECB, CBC, CCM, and counter (CTR) modes
— ARC four execution unit (AFEU)
— Stream cipher compatible with the RC4 algorithm
— 40- to 128-bit programmable key
— Message digest execution unit (MDEU)
— SHA with 160- or 256-bit message digest
— MD5 with 128-bit message digest
— HMAC with either algorithm
— Random number generator (RNG)
— Four crypto-channels, each supporting multi-command descriptor chains
— Static and/or dynamic assignment of crypto-execution unitsthrough anintegrated controller
— Buffer size of 256 bytes for each execution unit, with flow control for large data sizes
* Universal serial bus (USB) dual role controller
— USB on-the-go mode with both device and host functionality
— Complies with USB specification Rev. 2.0
— Can operate as a stand-alone USB device
— One upstream facing port
— Six programmable USB endpoints
— Can operate as a stand-alone USB host controller
— USB root hub with one downstream-facing port
— Enhanced host controller interface (EHCI) compatible
— High-speed (480 Mbps), full-speed (12 Mbps), and low-speed (1.5 M bps) operations
— External PHY with UTMI, serial and UTMI+ low-pin interface (ULPI)
* Universal seria bus (USB) multi-port host controller
— Can operate as a stand-alone USB host controller
— USB root hub with one or two downstream-facing ports
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Power Characteristics

3 Power Characteristics

The estimated typical power dissipation for the MPC8347E device is shown in Table 4.
Table 4. MPC8347E Power Dissipation1

Core CSB
Frequency Frequency Typical at T; =65 | Typical®® | Maximum? | Unit
(MHz) (MHz)
PBGA 266 266 1.3 1.6 1.8 W
133 11 14 1.6 W
400 266 1.5 1.9 2.1 w
133 14 1.7 1.9 W
400 200 1.5 1.8 2.0 W
100 1.3 1.7 1.9 W
TBGA 333 333 2.0 3.0 3.2 W
166 1.8 2.8 2.9 W
400 266 21 3.0 3.3 W
133 1.9 2.9 3.1 W
450 300 2.3 3.2 3.5 W
150 2.1 3.0 3.2 W
500 333 24 3.3 3.6 W
166 2.2 3.1 3.4 W
533 266 2.4 3.3 3.6 W
133 2.2 3.1 3.4 W

1 The values do not include 1/O supply power (OVpp, LVpp, GVpp) of AVpp. For I/O power values, see Table 5.

2 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 may need to design to a value higher than typical power based on the end application, Ty target, and 1/0
power.

Maximum power is based on a voltage of Vpp = 1.2 V, worst case process, a junction temperature of T; = 105°C, and an
artificial smoke test.

MPC8347E PowerQUICC™ Il Pro Integrated Host Processor Hardware Specifications, Rev. 11

10 Freescale Semiconductor



RESET Initialization

Table 9. RESET Initialization Timing Specifications (continued)

Parameter/Condition Min Max Unit Notes

Input hold time for POR configuration signals with respect to 0 — ns
negation of HRESET

Time for the MPCB8347E to turn off POR configuration signals — 4 ns 3
with respect to the assertion of HRESET

Time for the MPC8347E to turn on POR configuration signals 1 — thci_sYNC_IN 1,3
with respect to the negation of HRESET

Notes:

1. tpc) sync N IS the clock period of the input clock applied to PCI_SYNC_IN. 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 MPC8349E
PowerQUICC™ Il Pro Integrated Host Processor Family Reference Manual.

2. tc kN is the clock period of the input clock applied to CLKIN. It is valid only in PCI host mode. See the MPC8349E
PowerQUICC™ |l Pro Integrated Host Processor Family Reference Manual.

3. POR configuration signals consist of CFG_RESET_SOURCE[0:2] and CFG_CLKIN_DIV.

Table 10 liststhe PLL and DLL lock times.
Table 10. PLL and DLL Lock Times

Parameter/Condition Min Max Unit Notes
PLL lock times — 100 us
DLL lock times 7680 122,880 csb_clk cycles 1,2

Notes:

1. DLL lock times are a function of the ratio between the output clock and the coherency system bus clock (csb_clk). A 2:1 ratio
results in the minimum and an 8:1 ratio results in the maximum.

2. The csb_clk is determined by the CLKIN and system PLL ratio. See Section 19, “Clocking.”
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6 DDR SDRAM

DDR SDRAM

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

MPC8347E.
NOTE

The information in this document is accurate for revision 1.1 silicon and

earlier. For information on revision 3.0 silicon and earlier versions see the

MPC8347EA Power QUICC™ || Pro Integrated Host Processor Hardware

Specifications. See Section 23.1, “Part Numbers Fully Addressed by This

Document,” for silicon revision level determination.
6.1 DDR SDRAM DC Electrical Characteristics
Table 11 provides the recommended operating conditions for the DDR SDRAM component(s) of the
MPC8347E.

Table 11. DDR SDRAM DC Electrical Characteristics
Parameter/Condition Symbol Min Max Unit Notes

1/0 supply voltage GVpp 2.375 2.625 \Y, 1
1/0 reference voltage MVRer 0.49 x GVpp 0.51 x GVpp \Y, 2
1/0 termination voltage VT MVggg — 0.04 MVgkee + 0.04 \% 3
Input high voltage Vi MVggg + 0.18 GVpp + 0.3 \Y
Input low voltage Vi -0.3 MVggg—0.18 \Y
Output leakage current loz -10 10 UA 4
Output high current (Voyt = 1.95 V) loH -15.2 — mA
Output low current (Vg1 = 0.35 V) loL 15.2 — mA
MVRgeg input leakage current IVREF — 5 A

Notes:

1. GVpp is expected to be within 50 mV of the DRAM GVpp at all times.
2. MVRge is expected to be equal to 0.5 x GVpp, and to track GVpp DC variations as measured at the receiver. Peak-to-peak
noise on MVrge may not exceed 2% of the DC value.
3. V11 is not applied directly to the device. It is the supply to which far end signal termination is made and is expected to be
equal to MVggg. This rail should track variations in the DC level of MVggg.
4. Output leakage is measured with all outputs disabled, 0 V < Vgyt < GVpp.

Table 12 provides the DDR capacitance.

Table 12. DDR SDRAM Capacitance

Parameter/Condition Symbol Min Max Unit Notes
Input/output capacitance: DQ, DQS Co 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.
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DDR SDRAM

Table 14. DDR SDRAM Output AC Timing Specifications for Source Synchronous Mode
At recommended operating conditions with GVpp 0of 2.5 V + 5%.

Parameter Symbol1 Min Max Unit Notes
MCK]n] cycle time, (MCK[n]/MCK[n] crossing) tmek 6 10 ns 2
Skew between any MCK to ADDR/CMD tAOSKEW ps 3
333 MHz —1000 200
266 MHz —-1100 300
200 MHz -1200 400
ADDR/CMD output setup with respect to MCK {DDKHAS — ns 4
333 MHz 2.8
266 MHz 3.45
200 MHz 4.6
ADDR/CMD output hold with respect to MCK tDDKHAX — ns 4
333 MHz 2.0
266 MHz 2.65
200 MHz 3.8
MCS(n) output setup with respect to MCK topKHCS — ns 4
333 MHz 2.8
266 MHz 3.45
200 MHz 4.6
MCS(n) output hold with respect to MCK tbDKHEX — ns 4
333 MHz 2.0
266 MHz 2.65
200 MHz 3.8
MCK to MDQS tDDKHMH ns 5
333 MHz -0.9 0.3
266 MHz -1.1 0.5
200 MHz -1.2 0.6
MDQ/MECC/MDM output setup with respectto | tppkHps, — ps 6
MDQS topKLDS
333 MHz 900
266 MHz 900
200 MHz 1200
MDQ/MECC/MDM output hold with respect to tDDKHDX, — ps 6
MDQS DDKLDX
333 MHz 900
266 MHz 900
200 MHz 1200
MDQS preamble start tDDKHMP —0.25 x tMCK -0.9 -0.25 x tMCK +0.3 ns 7
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Ethernet: Three-Speed Ethernet, Ml Management

Figure 8 shows the GMII transmit AC timing diagram.

< teTx > teTxR
GTX_CLK
teTxH leTxF
TXD[7:0]
TX_EN
TX_ER
<—— lGTKHDX —>

Figure 8. GMII Transmit AC Timing Diagram

8.2.1.2 GMIl Receive AC Timing Specifications

Table 22 provides the GMII receive AC timing specifications.

Table 22. GMII Receive AC Timing Specifications
At recommended operating conditions with LVy/OVpp of 3.3 V £ 10%.

Parameter/Condition Symbol? Min Typ Max Unit
RX_CLK clock period teRrX — 8.0 — ns
RX_CLK duty cycle torxH/tGRX 40 — 60 %
RXD[7:0], RX_DV, RX_ER setup time to RX_CLK {GRDVKH 2.0 — — ns
RXD[7:0], RX_DV, RX_ER hold time to RX_CLK tGRDXKH 0.5 — — ns
RX_CLK clock rise, V, (min) to V,y(max) tGRXR — — 1.0 ns
RX_CLK clock fall time, V y(max) to V,; (min) teRXF — — 1.0 ns

Note:

1. The symbols 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, 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, tgrpxk, 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. In general, the clock
reference symbol is based on three letters representing the clock of a particular function. 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).
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Ethernet: Three-Speed Ethernet, Ml Management

Figure 10 shows the MII transmit AC timing diagram.

< tvTx >
TX_CLK
<— TMTXH —>
TXDI[3:0]
TX_EN ><
TX_ER
—>| MTKHDX |<—

Figure 10. MIl Transmit AC Timing Diagram

8.2.2.2 MIl Receive AC Timing Specifications

Table 24 provides the M1 receive AC timing specifications.

Table 24. MIl Receive AC Timing Specifications
At recommended operating conditions with LVyp/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 tMRXH/tMRX 35 — 65 %
RXD[3:0], RX_DV, RX_ER setup time to RX_CLK tMRDVKH 10.0 — — ns
RXD[3:0], RX_DV, RX_ER hold time to RX_CLK IMRDXKH 10.0 — — ns
RX_CLK clock rise V| _(min) to V|y(max) tMRXR 1.0 — 4.0 ns
RX_CLK clock fall time V|y(max) to V, (min) tMRXF 1.0 — 4.0 ns

Note:

1. The symbols for timing specifications follow the pattern of tirst wo 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, tyrpykn Symbolizes Ml receive timing
(MR) with respect to the time data input signals (D) reach the valid state (V) relative to the tyrx clock reference (K) going to
the high (H) state or setup time. Also, tyrpxkL Symbolizes MIl receive timing (GR) with respect to the time data input signals
(D) went invalid (X) relative to the tygx clock reference (K) going to the low (L) state or hold time. In general, the clock
reference symbol is based on three letters representing the clock of a particular functionl. For example, the subscript of ty,gx
represents the MII (M) receive (RX) clock. For rise and fall times, the latter convention is used with the appropriate letter:
R (rise) or F (fall).

Figure 11 provides the AC test load for TSEC.

Output ~€> Zy=50Q

AN OVpp/2
RL =50 Q

-
'|F—\\,/

Figure 11. TSEC AC Test Load
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Figure 14 shows the TBI receive AC timing diagram.

Ethernet: Three-Speed Ethernet, Ml Management

< tTRX >
PMA_RX_CLK1
<— tTRXH
RCG[9:0] EvenRCG X Odd RCG
LTRDVKH <
< lsKTRX—>] - <—tTRDXKH
PMA_RX_CLKO U
—> <— tTRDXKH
—> <— tTRDVKH

Figure 14. TBI Receive AC Timing Diagram

8.2.4

RGMII and RTBI AC Timing Specifications

Table 27 presents the RGMI1 and RTBI AC timing specifications.
Table 27. RGMIl and RTBI AC Timing Specifications

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

Parameter/Condition Symbol1 Min Typ Max Unit
Data to clock output skew (at transmitter) tskrGT -0.5 — 0.5 ns
Data to clock input skew (at receiver)? tskreT 1.0 — 2.8 ns
Clock cycle duration® tRaT 7.2 8.0 8.8 ns
Duty cycle for 1000Base-T* ° treTH/tRGT 45 50 55 %
Duty cycle for 10BASE-T and 100BASE-TX® ® treTH/tRGT 40 50 60 %
Rise time (20%—-80%) tRGTR — — 0.75 ns
Fall time (20%—80%) traTF — — 0.75 ns
GTX_CLK125 reference clock period tg12° — 8.0 — ns
GTX_CLK125 reference clock duty cycle ts125H/tc125 47 — 53 %

Notes:

1. In general, the clock reference symbol for this section is based on the symbols RGT to represent RGMII and RTBI timing. For
example, the subscript of tggT represents the TBI (T) receive (RX) clock. Also, the notation for rise (R) and fall (F) times
follows the clock symbol. For symbols representing skews, the subscript is SK followed by the clock being skewed (RGT).

2. This implies that PC board design requires clocks to be routed so that an additional trace delay of greater than 1.5 ns is added

to the associated clock signal.

3. For 10 and 100 Mbps, trgT scales to 400 ns * 40 ns and 40 ns + 4 ns, respectively.
4. Duty cycle may be stretched/shrunk during speed changes or while transitioning to a received packet clock domains as long
as the minimum duty cycle is not violated and stretching occurs for no more than three tggt of the lowest speed transitioned.

5. Duty cycle reference is LVpp/2.

6. This symbol represents the external GTX_CLK125 and does not follow the original symbol naming convention.
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9

uUSB

USB

This section provides the AC and DC electrical specifications for the USB interface of the MPC8347E.

9.

1 USB DC Electrical Characteristics

Table 31 provides the DC electrical characteristics for the USB interface.

Table 31. USB DC Electrical Characteristics

Parameter Symbol Min Max Unit
High-level input voltage Vi 2 OVpp +0.3 \Y
Low-level input voltage Vi -0.3 0.8 \Y
Input current N — +5 HA
High-level output voltage, Igy = =100 pA VoH OVpp—0.2 —
Low-level output voltage, I, = 100 pA VoL — 0.2

9.

2 USB AC Electrical Specifications

Table 32 describes the general timing parameters of the USB interface of the MPC8347E.

Table 32. USB General Timing Parameters (ULPI Mode Only)

Parameter Symbol1 Min Max Unit Notes
USB clock cycle time tusck 15 — ns 2-5
Input setup to USB clock—all inputs tusIvkH 4 — ns 2-5
Input hold to USB clock—all inputs tusIXKH 1 — ns 2-5
USB clock to output valid—all outputs tuskHovV — 7 ns 2-5
Output hold from USB clock—all outputs tuskHOX 2 — ns 2-5
Notes:
1. The symbols 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, tygixkH Symbolizes USB timing (US) for
the input (1) to go invalid (X) with respect to the time the USB clock reference (K) goes high (H). Also, tysknox Symbolizes
USB timing (US) for the USB clock reference (K) to go high (H), with respect to the output (O) going invalid (X) or output hold
time.

. All timings are in reference to USB clock.
. All signals are measured from OVpp/2 of the rising edge of the USB clock to 0.4 x OVpp of the signal in question for 3.3 V

signaling levels.

. Input timings are measured at the pin.
. For 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 that of the leakage current specification.
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Local Bus

Figure 20 through Figure 25 show the local bus signals.
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Figure 20. Local Bus Signals, Nonspecial Signals Only (DLL Enabled)
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Figure 21. Local Bus Signals, Nonspecial Signals Only (DLL Bypass Mode)
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Local Bus

LSYNC_IN

| |
| |
T1 ! !
| |
| | |
|

|
|
T2 |1 !
| 1
|
|
|

T3

T4

:<—tLBKHOV1
GPCM Mode Output Signals: o

LCS[0:3)LWE 1~~~

| | |
| | | |
| | —> < lgixkH2 | |
| 1 tLBIVKH2 —> <— | |
UPM Mode Input Signal: L ____________ 1 ___________________ 1 ____________ j
LUPWAIT | | - | |
: : — < lBixkH1 | :
| , WBIVKHL —>] < | |
Input Signals: * .
LADI[0:31)/LDP[0:3] ' !
| | I —
! ! L BkHOZ1 — <
|
|

) |

| |

| |

:<—t|_BKHov1 : : :

UPM Mode Output Signals: | S

LCSJ[0:3]/LBS[0:3]/LGPL[0:5]

Figure 25. Local Bus Signals, GPCM/UPM Signals for LCCR[CLKDIV] =4 (DLL Enabled)
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Package and Pin Listings

18 Package and Pin Listings

This section detail s package parameters, pin assignments, and dimensions. The MPC8347E isavailablein
two packages—atape ball grid array (TBGA) and a plastic ball grid array (PBGA). See Section 18.1,
“Package Parameters for the MPC8347E TBGA,” Section 18.2, “Mechanical Dimensions for the
MPCB8347E TBGA ,Section 18.3, “Package Parameters for the MPC8347E PBGA,” and Section 18.4,
“Mechanical Dimensions for the MPC8347E PBGA.”

18.1 Package Parameters for the MPC8347E TBGA

The package parameters are provided in the following list. The package type is 35 mm x 35 mm, 672 tape
ball grid array (TBGA).

Package outline 35 mm x 35 mm

I nterconnects 672

Pitch 1.00 mm

Module height (typical) 1.46 mm

Solder balls 62 Sn/36 Pb/2 Ag (ZU package)
95.5 Sn/0.5 Cu/4Ag (VV package)

Ball diameter (typical) 0.64 mm
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Package and Pin Listings

18.4 Mechanical Dimensions for the MPC8347E PBGA

Figure 40 shows the mechanical dimensions and bottom surface nomenclature for the MPC8347E,
620-PBGA package.
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Notes:

1.All dimensions are in millimeters.

2.Dimensioning and tolerancing per ASME Y14. 5M-1994.

3.Maximum solder ball diameter measured parallel to datum A.

4.Datum A, the seating plane, is determined by the spherical crowns of the solder balls.

Figure 40. Mechanical Dimensions and Bottom Surface Nomenclature for the MPC8347E PBGA
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Clocking

19 Clocking

Figure 41 shows the internal distribution of the clocks.
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Figure 41. MPC8347E Clock Subsystem

The primary clock source can be one of two inputs, CLKIN or PCI_CLK, depending on whether the device
is configured in PCI host or PCI agent mode. When the MPC8347E is configured as a PCI host device,
CLKIN isitsprimary input clock. CLKIN feeds the PCI clock divider (+2) and the multiplexors for
PCI_SYNC_OUT and PCI_CLK_OUT. The CFG_CLKIN_DIV configuration input selects whether
CLKIN or CLKIN/2isdrivenout onthe PCI_SYNC_OUT signal. The OCCR[PCICDn] parameters sel ect
whether CLKIN or CLKIN/2 isdriven out on the PCI_CLK_OUTn signals.

PCI_SYNC_OUT is connected externally to PCI_SYNC_IN to allow the internal clock subsystem to
synchronize to the system PCI clocks. PCI_SYNC_OUT must be connected properly to PCI_SYNC_IN,
with equal delay to all PCI agent devicesin the system, to allow the MPC8347E to function. When the
MPCB8347E is configured as a PCI agent device, PCl_CLK isthe primary input clock and the CLKIN
signal should be tied to GND.
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Table 60. Suggested PLL Configurations

Clocking

'\IT;fl RCWL 400 MHz Device 533 MHz Device 667 MHz Device
Input CsB Core Input CsB Core Input CsB Core
SPMF CF?L'T_E (li':’ezk Freq Freq ?:'roe%k Freq | Freq (li':’ezk Freq | Freq
(MHz)2 (MHz) (MHz) (MHz)2 (MHz) (MHz) (MHz)2 (MHz) (MHz)
33 MHz CLKIN/PCI_CLK Options
922 1001 | 0100010 — — — — — 300 33 300 300
723 0111 | 0100011 33 233 350 33 233 350 33 233 350
604 0110 | 0000100 33 200 400 33 200 400 33 200 400
624 0110 | 0100100 33 200 400 33 200 400 33 200 400
803 1000 | 0000011 33 266 400 33 266 400 33 266 400
823 1000 | 0100011 33 266 400 33 266 400 33 266 400
903 1001 | 0000011 — 33 300 450 33 300 450
923 1001 | 0100011 — 33 300 450 33 300 450
704 0111 | 0000011 — 33 233 466 33 233 466
724 0111 | 0100011 — 33 233 466 33 233 466
A03 1010 | 0000011 — 33 333 500 33 333 500
804 1000 | 0000100 — 33 266 533 33 266 533
705 0111 | 0000101 — — 33 233 583
606 0110 | 0000110 — — 33 200 600
904 1001 | 0000100 — — 33 300 600
805 1000 | 0000101 — — 33 266 667
A04 1010 | 0000100 — — 33 333 667
66 MHz CLKIN/PCI_CLK Options
304 0011 | 0000100 66 200 400 66 200 400 66 200 400
324 0011 |0100100 66 200 400 66 200 400 66 200 400
403 0100 | 0000011 66 266 400 66 266 400 66 266 400
423 0100 | 0100011 66 266 400 66 266 400 66 266 400
305 0011 | 0000101 — 66 200 500 66 200 500
503 0101 | 0000011 — 66 333 500 66 333 500
404 0100 | 0000100 — 66 266 533 66 266 533
306 0011 | 0000110 — — 66 200 600
405 0100 | 0000101 — — 66 266 667
504 0101 | 0000100 — — 66 333 667

1 ThePLL configuration reference number is the hexadecimal representation of RCWL, bits 4-15 associated with the SPMF and
COREPLL settings given in the table.
2 The input clock is CLKIN for PCI host mode or PCI_CLK for PCI agent mode.
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Thermal

Tyco Electronics 800-522-2800
Chip Coolers™

PO. Box 3668

Harrisburg, PA 17105-3668

Internet: www.chipcoolers.com

Wakefield Engineering 603-635-5102
33 Bridge St

Pelham, NH 03076

Internet: www.wakefield.com

Interface material vendors include the following:

Chomerics, Inc. 781-935-4850
77 Dragon Ct.

Woburn, MA 01801

Internet: www.chomerics.com

Dow-Corning Corporation 800-248-2481
Dow-Corning Electronic Materials

PO. Box 994

Midland, M1 48686-0997

Internet: www.dowcorning.com

Shin-Etsu MicroSi, Inc. 888-642-7674
10028 S. 51t S.

Phoenix, AZ 85044

Internet: www.microsi.com

The Bergquist Company 800-347-4572
18930 West 78th St.

Chanhassen, MN 55317

Internet: www.bergquistcompany.com

20.3 Heat Sink Attachment

When heat sinks are attached, an interface material isrequired, preferably thermal grease and aspring clip.
The spring clip should connect to the printed-circuit board, either to the board itself, to hooks soldered to
the board, or to a plastic stiffener. Avoid attachment forcesthat can lift the edge of the package or peel the
package from the board. Such peeling forces reduce the solder joint lifetime of the package. The
recommended maximum force on the top of the package is 10 |b force (4.5 kg force). Any adhesive
attachment should attach to painted or plastic surfaces, and its performance should be verified under the
application requirements.

20.3.1 Experimental Determination of the Junction Temperature with a
Heat Sink

When a heat sink is used, the junction temperature is determined from a thermocouple inserted at the
interface between the case of the package and the interface material. A clearance slot or hole is normally
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Document Revision History

Table 66. Document Revision History (continued)

Revision Date Substantive Change(s)

1 4/2005 Table 1: Addition of note 1
Table 48: Addition of Therm0 (K32)
Table 49: Addition of ThermO (B15)

0 4/2005 Initial release.
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Ordering Information
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