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Overview

— Enhanced host controller interface (EHCI) compatible
— Complies with USB Specification Rev. 2.0
— High-speed (480 Mbps), full-speed (12 Mbps), and low-speed (1.5 Mbps) operations
— Direct connection to a high-speed device without an external hub
— External PHY with serial and low-pin count (ULPI) interfaces
* Local bus controller (LBC)
— Multiplexed 32-bit address and data operating at up to 133 MHz
— Four chip selects support four external daves
— Upto eight-beat burst transfers
— 32-, 16-, and 8-bit port sizes controlled by an on-chip memory controller
— Three protocol engines on a per chip select bas's:
— General-purpose chip select machine (GPCM)
— Three user-programmable machines (UPMs)
— Dedicated single datarate SDRAM controller
— Parity support
— Default boot ROM chip select with configurable bus width (8-, 16-, or 32-bit)
* Programmable interrupt controller (PIC)
— Functional and programming compatibility with the MPC8260 interrupt controller
— Support for 8 external and 35 internal discrete interrupt sources
— Support for 1 external (optional) and 7 internal machine checkstop interrupt sources
— Programmable highest priority request
— Four groups of interrupts with programmable priority
— External and internal interrupts directed to host processor
— Redirectsinterrupts to external INTA pin in core disable mode.
— Unique vector number for each interrupt source
« Dua industry-standard 1°C interfaces
— Two-wire interface
— Multiple master support
— Master or slave 1°C mode support
— On-chip digital filtering rejects spikes on the bus
— Systeminitialization data optionally loaded from 1°C-1 EPROM by boot sequencer embedded
hardware
* DMA controller
— Four independent virtual channels
— Concurrent execution across multiple channels with programmable bandwidth control
— All channels accessible to local core and remote PCl masters
— Misaligned transfer capability
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Overview

— Data chaining and direct mode

— Interrupt on completed segment and chain
« DUART

— Two 4-wireinterfaces (RxD, TxD, RTS, CTS)

— Programming model compatible with the original 16450 UART and the PC16550D
» Serid peripheral interface (SPI) for master or dave
» General-purpose pardle 1/0 (GPIO)

— 52 parallel 1/0 pins multiplexed on various chip interfaces
* Systemtimers

— Periodic interrupt timer

— Real-time clock

— Software watchdog timer

— Eight general-purpose timers
» Designed to comply with IEEE Std. 1149.1™, JTAG boundary scan
* Integrated PCl bus and SDRAM clock generation
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Table 5 shows the estimated typical 1/0 power dissipation for MPC8347E.

Table 5. MPC8347E Typical I/O Power Dissipation

Power Characteristics

DDR2 DDR1
Interface Parameter GVpp | GVpp (g\gD\?) (IévsD\'a) (;\{SD\B) Unit Comments
18V) | (25V) : : :
DDR I/O 200 MHz, 32 bits — 0.42 — — — W —
65% utilization
25V 200 MHz, 64 bits — 0.55 — — — w —
Rs =20 Q -
Rt =50 O 266 MHz, 32 bits — 0.5 — — — W —
2 pair of clocks 266 MHz, 64 bits — 0.66 — — — W —
300 MHz,! 32 bits — 0.54 — — — w —
300 MHz,! 64 bits — 0.7 — — — w —
333 MHz,! 32 bits — 0.58 — — — w —
333 MHz, 64 bits — 0.76 — — — w —
400 MHz,* 32 bits — — — — — —
400 MHz," 64 bits — — — — — —
PCI /O 33 MHz, 32 bits — — 0.04 — — W —
load = 30 pF
66 MHz, 32 bits — — 0.07 — — W —
Local bus I/0 167 MHz, 32 bits — — 0.34 — — W —
load = 25 pF
133 MHz, 32 bits — — 0.27 — — W —
83 MHz, 32 bits — — 0.17 — — W —
66 MHz, 32 bits — — 0.14 — — W —
50 MHz, 32 bits — — 0.11 — — W —
TSEC I/O MIl — — — 0.01 — W Multiply by number of
load = 25 pF interfaces used.
GMll or TBI — — — 0.06 — W
RGMII or RTBI — — — — 0.04 w
uUsB 12 MHz — — 0.01 — — W Multiply by 2 if using
2 ports.
480 MHz — — 0.2 — — W
Other 110 — — 0.01 — — W —

1 TBGA package only.
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Clock Input Timing

4  Clock Input Timing

This section provides the clock input DC and AC electrical characteristics for the MPC8347E.

4.1 DC Electrical Characteristics

Table 7 provides the clock input (CLKIN/PCI_SYNC_IN) DC timing specifications for the MPC8347E.
Table 6. CLKIN DC Timing Specifications

Parameter Condition Symbol Min Max Unit
Input high voltage — Vi 2.7 OVpp +0.3 \Y
Input low voltage — Vi -0.3 0.4 \Y
CLKIN input current 0V<V|<OVpp N — +10 UA
PCI_SYNC_IN input current oOV<Vy<05Vor Iin — +10 A
OVpp — 0.5 V < V) < OVpp
PCI_SYNC_IN input current 0.5V<V)ys0OVpp—-0.5V N — +50 UA

4.2 AC Electrical Characteristics

The primary clock source for the MPC8347E can be one of two inputs, CLKIN or PCI_CLK, depending
on whether the device is configured in PCI host or PCI agent mode. Table 7 provides the clock input
(CLKIN/PCI_CLK) AC timing specifications for the MPC8347E.

Table 7. CLKIN AC Timing Specifications

Parameter/Condition Symbol Min Typical Max Unit Notes
CLKIN/PCI_CLK frequency feLkin — — 66 MHz 1,6
CLKIN/PCI_CLK cycle time teLKIN 15 — — ns —
CLKIN/PCI_CLK rise and fall time tkHs Tk 0.6 1.0 2.3 ns 2
CLKIN/PCI_CLK duty cycle tkHk/teLKIN 40 — 60 % 3
CLKIN/PCI_CLK jitter — — — +150 ps 4,5

Notes:

1. Caution: The system, core, USB, security, and TSEC must not exceed their respective maximum or minimum operating

frequencies.

a b wN

. Rise and fall times for CLKIN/PCI_CLK are measured at 0.4 and 2.7 V.

. Timing is guaranteed by design and characterization.

. This represents the total input jitter—short term and long term—and is guaranteed by design.

. The CLKIN/PCI_CLK driver’s closed loop jitter bandwidth should be <500 kHz at —20 dB. The bandwidth must be set low to
allow cascade-connected PLL-based devices to track CLKIN drivers with the specified jitter.

6. The Spread spectrum clocking. Is allowed with 1% input frequency down-spread at maximum 50KHz modulation rate

regardless of input frequency.

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

12

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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14 Freescale Semiconductor



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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Local Bus
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Figure 22. Local Bus Signals, GPCM/UPM Signals for LCCR[CLKDIV] =2 (DLL Enabled)
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Figure 23. Local Bus Signals, GPCM/UPM Signals for LCCR[CLKDIV] =2 (DLL Bypass Mode)
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JTAG

Table 37. JTAG AC Timing Specifications (Independent of CLKIN)! (continued)
At recommended operating conditions (see Table 2).

Parameter S.ymbol2 Min Max Unit Notes
Output hold times: ns
Boundary-scan data tyTkLDX 2 - 5
TDO tyTKLOX 2 —
JTAG external clock to output high impedance: ns
Boundary-scan data tyTKLDZ 2 19 5,6
TDO tyTKLOZ 2 9

Notes:

1. All outputs are measured from the midpoint voltage of the falling/rising edge of tr¢ « 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 26).
Time-of-flight delays must be added for trace lengths, vias, and connectors in the system.

2. The symbols for timing specifications follow the pattern of Yfirst 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, tyrpyky Symbolizes JTAG device timing
(JT) with respect to the time data input signals (D) reaching the valid state (V) relative to the tjrg clock reference (K) going
to the high (H) state or setup time. Also, t;rpxkn Symbolizes JTAG timing (JT) with respect to the time data input signals (D)
went invalid (X) relative to the tjyg clock reference (K) going to the high (H) state. In general, the clock reference symbol is
based on three letters representing the clock of a particular function. 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 trc k.

. Non-JTAG signal output timing with respect to trc| k.

. Guaranteed by design and characterization.

oo~ W

Figure 26 provides the AC test load for TDO and the boundary-scan outputs of the MPC8347E.

Output {) Zp=50Q <\ AN OVpp/2
/ RL =50Q

Figure 26. AC Test Load for the JTAG Interface
Figure 27 provides the JTAG clock input timing diagram.

JTAG
External Clock

< tire > tyreE —>
VM = Midpoint Voltage (OVpp/2)

Figure 27. JTAG Clock Input Timing Diagram
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PCI

Table 41. PCI AC Timing Specifications at 66 MHz! (continued)

Parameter Symbol2 Min Max Unit Notes

Input hold from clock tpCIXKH 0 — ns 3,5

Notes:

1. PCI timing depends on M66EN and the ratio between PCI1/PCI2. Refer to the PCI chapter of the reference manual for a
description of M66EN.

2. The symbols for timing specifications follow the pattern of st wo letters of functional block)(signal)(state)(reference)(state) fOr inputs

and Ufirst two letters of functional block)(reference)(state)(signal)(state) for outputs. For example, tpcykn Symbolizes PCl timing (PC) with
respect to the time the input signals (I) 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, tpcrHpy 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.

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

4. 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 the leakage current specification.
5. Input timings are measured at the pin.

Table 42 provides the PCl AC timing specifications at 33 MHz.
Table 42. PCI AC Timing Specifications at 33 MHz

Parameter Symbol1 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 3.0 — ns 2,4
Input hold from clock tpCIXKH 0 — ns 2,4

Notes:
1. The symbols for timing specifications follow the pattern of tist 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, tpcjykH Symbolizes PCI timing (PC) with
respect to the time the input signals (I) 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, tpcrHpy 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 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 33 provides the AC test load for PCI.

Output «{) Zy=50Q <\ AN OVpp/2
/ RL =50Q

Figure 33. PCI AC Test Load
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IPIC

16 IPIC

This section describes the DC and AC electrical specifications for the externa interrupt pins.

16.1 IPIC DC Electrical Characteristics

Table 47 provides the DC electrical characteristics for the external interrupt pins.
Table 47. IPIC DC Electrical Characteristics®

Characteristic Symbol Condition Min Max Unit Notes
Input high voltage Vi 2.0 OVpp +0.3 \Y
Input low voltage Vi -0.3 0.8 \Y
Input current N *5 pA
Output low voltage Vo loL = 8.0 mA — 0.5 \ 2
Output low voltage VoL loL =3.2mA — 0.4 \ 2

Notes:
1. This table applies for pins IRQ[0:7], IRQ_OUT, and MCP_OUT.
2. IRQ_OUT and MCP_OUT are open-drain pins; thus Vg is not relevant for those pins.

16.2 IPIC AC Timing Specifications

Table 48 provides the I PIC input and output AC timing specifications.
Table 48. IPIC Input AC Timing Specifications®

Characteristic Symbol? Min Unit

IPIC inputs—minimum pulse width teicwiD 20 ns

Notes:
1. Input specifications are measured at the 50 percent level of the IPIC input signals. Timings are measured at the pin.

2. IPIC inputs and outputs are asynchronous to any visible clock. IPIC outputs should be synchronized before use by external
synchronous logic. IPIC inputs must be valid for at least tp|c\yp NS t0 ensure proper operation in edge triggered mode.
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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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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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Table 51. MPC8347E (TBGA) Pinout Listing (continued)

Signal Package Pin Number Pin Type SPS;V;; Notes
MPH1_NXT/DR_SESS_VLD_NXT D27 [ OVpp
MPH1_DIR_DPPULLUP/ A28 /0 OVpp
DR_XCVR_SEL_DPPULLUP
MPH1_STP_SUSPEND/ F26 o) OVpp
DR_STP_SUSPEND
MPH1_PWRFAULT/ E27 | OVpp
DR_RX_ERROR_PWRFAULT
MPH1_PCTLO/DR_TX_VALID_PCTLO A29 o) OVpp
MPH1_PCTL1/DR_TX_VALIDH_PCTL1 D28 o) OVpp
MPH1_CLK/DR_CLK B29 | OVpp

USB Port 0
MPHO_DO_ENABLEN/DR_D8_CHGVBUS |C29 110 OVpp
MPHO_D1_SER_TXD/DR_D9_DCHGVBUS |A30 110 OVpp
MPHO_D2_VMO_SEO/DR_D10_DPPD E28 I/0 OVpp
MPHO_D3_SPEED/DR_D11_DMMD B30 I/0 OVpp
MPHO_D4_DP/DR_D12_VBUS_VLD C30 110 OVpp
MPHO_D5_DM/DR_D13_SESS_END A31 I/0 OVpp
MPHO_D6_SER_RCV/DR_D14 B31 110 OVpp
MPHO_D7_DRVVBUS/DR_D15_IDPULLUP |C31 110 OVpp
MPHO_NXT/DR_RX_ACTIVE_ID B32 [ OVpp
MPHO_DIR_DPPULLUP/DR_RESET A32 /0 OVpp
MPHO_STP_SUSPEND/DR_TX_READY A33 110 OVpp
MPHO_PWRFAULT/DR_RX_VALIDH C32 | OVpp
MPHO_PCTLO/DR_LINE_STATEQ D31 110 OVpp
MPHO_PCTL1/DR_LINE_STATE1 E30 11O OVpp
MPHO_CLK/DR_RX_VALID B33 [ OVpp
Programmable Interrupt Controller
MCP_OUT AN33 o} OVpp 2
IRQO/MCP_IN/GPIO2[12] C19 110 OVpp
IRQ[1:5]/GPI02[13:17] C22, A22, D21, C21, B21 /0 OVpp
IRQI6]/GPIO2[18]/CKSTOP_OUT A21 110 OVpp
IRQ[7]/GPIO2[19]/CKSTOP_IN C20 110 OVpp
Ethernet Management Interface
EC_MDC A7 o) LVpp1
EC_MDIO E9 110 LVpp1 2
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Table 51. MPC8347E (TBGA) Pinout Listing (continued)

Signal Package Pin Number Pin Type SPS;V;; Notes
Gigabit Reference Clock
EC_GTX_CLK125 C8 [ LVpp1
Three-Speed Ethernet Controller (Gigabit Ethernet 1)
TSEC1_COL/GPIO2[20] Al17 110 OVpp
TSEC1_CRS/GPIO2[21] F12 I/0 LVpp1
TSEC1_GTX_CLK D10 o] LVpps1 3
TSEC1_RX_CLK All | LVpp1
TSEC1_RX_DV B11 | LVpp1
TSEC1_RX_ER/GPI02[26] B17 110 OVpp
TSEC1_RXD[7:4]/GPI02[22:25] B16, D16, E16, F16 110 OVpp
TSEC1_RXDI[3:0] E10, A8, F10, B8 [ LVpp1
TSEC1_TX_CLK D17 [ OVpp
TSEC1_TXD[7:4])/GPI02[27:30] A15, B15, Al4, B14 110 OVpp
TSEC1_TXDI[3:0] A10, E11, B10, A9 o] LVpp1 11
TSEC1_TX_EN B9 o] LVpp1
TSEC1_TX_ER/GPIO2[31] A16 110 OVpp
Three-Speed Ethernet Controller (Gigabit Ethernet 2)

TSEC2_COL/GPIO1[21] cl4 110 OVpp
TSEC2_CRS/GPI01[22] D6 110 LVpp2
TSEC2_GTX_CLK A4 o] LVpp2
TSEC2_RX_CLK B4 [ LVpp2
TSEC2_RX_DVIGPIO1[23] E6 110 LVpp2
TSEC2_RXDI[7:4])/GPI01[26:29] A13, B13, C13, A12 110 OVpp
TSEC2_RXDI[3:0]/GP101[13:16] D7, A6, E8, B7 110 LVpp2
TSEC2_RX_ER/GPI0O1[25] D14 110 OVpp
TSEC2_TXD[7]/GPIO1[31] B12 I/0 OVpp
TSEC2_TXD[6]/DR_XCVR_TERM_SEL c12 o) OVpp
TSEC2_TXD[5)/DR_UTMI_OPMODE1 D12 o) OVpp
TSEC2_TXD[4)/DR_UTMI_OPMODEO E12 o) OVpp
TSEC2_TXDI[3:0)/GPI01[17:20] B5, A5, F8, B6 110 LVpp2
TSEC2_TX_ER/GPIO1[24] F14 I/0 OVpp
TSEC2_TX_EN/GPIO1[12] c5 110 LVpp2 3
TSEC2_TX_CLK/GPIO1[30] E14 110 OVpp

MPC8347E PowerQUICC™ Il Pro Integrated Host Processor Hardware Specifications, Rev. 11
Freescale Semiconductor 63




Table 52. MPC8347E (PBGA) Pinout Listing (continued)

Signal Package Pin Number Pin Type SPS;V;; Notes
MPHO_D2_VMO_SEO/DR_D10_DPPD B24 I/0 OVpp
MPHO_D3_SPEED/DR_D11_DMMD A24 I/0 OVpp
MPHO_D4_DP/DR_D12_VBUS_VLD D23 110 OVpp
MPHO_D5_DM/DR_D13_SESS_END c23 I/0 OVpp
MPHO_D6_SER_RCV/DR_D14 B23 110 OVpp
MPHO_D7_DRVVBUS/DR_D15_IDPULLUP |A23 110 OVpp
MPHO_NXT/DR_RX_ACTIVE_ID D22 [ OVpp
MPHO_DIR_DPPULLUP/DR_RESET Cc22 /0 OVpp
MPHO_STP_SUSPEND/DR_TX_READY B22 110 OVpp
MPHO_PWRFAULT/DR_RX_VALIDH A22 | OVpp
MPHO_PCTLO/DR_LINE_STATEO E21 11O OVpp
MPHO_PCTL1/DR_LINE_STATE1 D21 11O OVpp
MPHO_CLK/DR_RX_VALID c21 [ OVpp

Programmable Interrupt Controller
MCP_OUT ES o} OVpp 2
IRQO/MCP_IN/GPIO2[12] J28 110 OVpp
IRQ[1:5)/GP102[13:17] K25, J25, H26, L24, G27 110 OVpp
IRQ[6]/GPI02[18]/CKSTOP_OUT G28 110 OVpp
IRQ[7]/GPIO2[19]/CKSTOP_IN J26 11O OVpp
Ethernet Management Interface
EC_MDC Y24 o] LVpp1
EC_MDIO Y25 110 LVpp1 2
Gigabit Reference Clock
EC_GTX_CLK125 Y26 | LVpp1
Three-Speed Ethernet Controller (Gigabit Ethernet 1)

TSEC1_COL/GPIO2[20] M26 110 OVpp
TSEC1_CRS/GPIO2[21] u25 110 LVpp1
TSEC1_GTX_CLK V24 o) LVpp1 3
TSEC1_RX_CLK u26 [ LVpp1
TSEC1_RX_DV u24 [ LVpp1
TSEC1_RX_ER/GPIO2[26] L28 110 OVpp
TSEC1_RXDI[7:4])/GPIO2[22:25] M27, M28, N26, N27 110 OVpp
TSEC1_RXDI[3:0] W26, W24, Y28, Y27 | LVpp1
TSEC1_TX_CLK N25 [ OVpp
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Table 52. MPC8347E (PBGA) Pinout Listing (continued)

. . . Power
Signal Package Pin Number Pin Type Supply Notes
MVREF1 AF19 | DDR
reference

voltage

MVREF2 AE10 [ DDR
reference
voltage
No Connection

NC V1, V2,V5
Notes:
1. This pin is an open-drain signal. A weak pull-up resistor (1 k) should be placed on this pin to OVpp.
2. This pin is an open-drain signal. A weak pull-up resistor (2—10 k<) should be placed on this pin to OVpp.
3. During reset, this output is actively driven rather than three-stated.
4. These JTAG pins have weak internal pull-up P-FETs that are always enabled.
5. This pin should have a weak pull-up if the chip is in PCI host mode. Follow the PCI specifications.
6. This pin must always be tied to GND.
7. This pin must always be left not connected.
8. Thermal sensitive resistor.
9. Itis recommended that MDICO be tied to GRD using an 18 Q resistor and MDIC1 be tied to DDR power using an 18 Q resistor.

10.TSEC1_TXDJ3] is required an external pull-up resistor. For proper functionality of the device, this pin must be pulled up or
actively driven high during a hard reset. No external pull-down resistors are allowed to be attached to this net.
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Clocking

Table 57. CSB Frequency Options for Host Mode

Input Clock Frequency (MHz)?
csb_clk :
CFG_CLKIN_DIV SPMF Input Clock | 16.67 25 3333 | 66.67
at Reset "
Ratio
csb_clk Frequency (MHz)
Low 0010 2:1 133
Low 0011 3:1 100 200
Low 0100 4:1 100 133 266
Low 0101 5:1 125 166 333
Low 0110 6:1 100 150 200
Low 0111 7:1 116 175 233
Low 1000 8:1 133 200 266
Low 1001 9:1 150 225 300
Low 1010 10:1 166 250 333
Low 1011 11:1 183 275
Low 1100 12:1 200 300
Low 1101 13:1 216 325
Low 1110 14:1 233
Low 1111 15:1 250
Low 0000 16:1 266
High 0010 2:1 133
High 0011 3:1 100 200
High 0100 4:1 133 266
High 0101 5:1 166 333
High 0110 6:1 200
High 0111 7:1 233
High 1000 8:1

1 CFG_CLKIN_DIV selects the ratio between CLKIN and PCI_SYNC_OUT.

2 CLKIN is the input clock in host mode; PCI_CLK is the input clock in agent mode.
DDR2 memory may be used at 133 MHz provided that the memory components are specified for
operation at this frequency.
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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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Thermal

required in the heat sink. Minimize the size of the clearance to minimize the change in thermal
performance caused by removing part of the thermal interfaceto the heat sink. Because of the experimental
difficultieswith this technique, many engineers measure the heat sink temperature and then back calcul ate
the case temperature using a separate measurement of the thermal resistance of the interface. From this
case temperature, the junction temperature is determined from the junction-to-case thermal resistance.

Ty=Tc+ (Racx Pp)
where:
T; = junction temperature (°C)
T = case temperature of the package (°C)
Rgyc = junction-to-case thermal resistance (°C/W)
Pp = power dissipation (W)
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System Design Information

21 System Design Information

This section provides electrical and thermal design recommendations for successful application of the
MPCB8347E.

21.1 System Clocking

The MPC8347E includes two PLLSs:

1. Theplatform PLL generates the platform clock from the externally supplied CLKIN input. The
frequency ratio between the platform and CLKIN is selected using the platform PLL ratio
configuration bits as described in Section 19.1, “ System PLL Configuration.”

2. The e300 core PLL generates the core clock as a slave to the platform clock. The frequency ratio
between the e300 core clock and the platform clock is selected using the e300 PLL ratio
configuration bits as described in Section 19.2, “Core PLL Configuration.”

21.2 PLL Power Supply Filtering

Each PLL gets power through independent power supply pins (AVppl, AVpp2, respectively). The AVpp
level should always equal to V pp, and preferably these voltages are derived directly from V pp through a
low frequency filter scheme.

There are a number of waysto provide power reliably to the PLLs, but the recommended solution isto
provide four independent filter circuits asillustrated in Figure 42, one to each of the four AV pp pins.
Independent filtersto each PLL reduce the opportunity to cause noise injection from one PLL to the other.

The circuit filters noise in the PLL resonant frequency range from 500 kHz to 10 MHz. It should be built
with surface mount capacitors with minimum effective series inductance (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 asingle large value
capacitor.

To minimize noise coupled from nearby circuits, each circuit should be placed as closely aspossibleto the
specific AV pp pin being supplied. 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 42 shows the PLL power supply filter circuit.

10 Q
Vpp O VWA _.L b 0 AVpp (or L2AVpp)
2.2 yF 2.2 yF

Low ESL Surface Mount Capacitors
GND

Figure 42. PLL Power Supply Filter Circuit
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OVDD

Sw2

Pad
Data

SW1

OGND
Figure 43. Driver Impedance Measurement

Two measurements give the value of thisresistance and the strength of the driver current source. First, the
output voltage is measured while driving logic 1 without an external differential termination resistor. The
measured voltage is V1 = Ryyyree X | source: S€CON, the output voltage is measured while driving logic 1
with an external precision differential termination resistor of value Rigr,. The measured voltage is

Vo= (U(URq + URy)) X lggurce- SolVing for the output impedance gives Ry rce = Rterm X (V1/V2 —1). The
drive current isthen I gy e = V 1/Regurce-

Table 65 summarizes the signal impedance targets. The driver impedance are targeted at minimum V pp,
nominal OV pp, 105°C.

Table 65. Impedance Characteristics

Losakilfrs’cit:ﬁ:;et’ PCI Signals PCI Output Clocks
Impedance Confi ura{tion PO\;VGF (Not Including PCI (Including DDR DRAM | Symbol Unit
g ’ Output Clocks) | PCI_SYNC_OUT)
Management
RN 42 Target 25 Target 42 Target 20 Target Zy Q
Rp 42 Target 25 Target 42 Target 20 Target Zy Q
Differential NA NA NA NA ZpiEE Q

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

21.6 Configuration Pin Multiplexing

The MPCB8347E power-on configuration options can be set through external pull-up or pull-down resistors
of 4.7 kQ on certain output pins (see the customer-visible configuration pins). These pins are used as
output only pinsin normal operation.

However, while HRESET is asserted, these pinsare treated asinputs, and the value on these pinsislatched
when PORESET deasserts. Then the input receiver is disabled and the I/O circuit takes on its normal
function. Careful board layout with stubless connectionsto these pull-up/pull-down resistors coupled with
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