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Electrical Characteristics

2.1.2 Power Supply Voltage Specification
Table 2 provides the recommended operating conditions for the MPC8347E. Note that the values in 
Table 2 are the recommended and tested operating conditions. Proper device operation outside these 
conditions is not guaranteed.

Figure 2 shows the undershoot and overshoot voltages at the interfaces of the MPC8347E.

Figure 2. Overshoot/Undershoot Voltage for GVDD/OVDD/LVDD

Table 2. Recommended Operating Conditions

Characteristic Symbol
Recommended 

Value
Unit Notes

Core supply voltage VDD 1.2 V ± 60 mV V 1

PLL supply voltage AVDD 1.2 V ± 60 mV V 1

DDR DRAM I/O supply voltage GVDD 2.5 V ± 125 mV V

Three-speed Ethernet I/O supply voltage LVDD1 3.3 V ± 330 mV
2.5 V ± 125 mV

V

Three-speed Ethernet I/O supply voltage LVDD2 3.3 V ± 330 mV
2.5 V ± 125 mV

V

PCI, local bus, DUART, system control and power 
management, I2C, and JTAG I/O voltage

OVDD 3.3 V ± 330 mV V

Note: 
1 GVDD, LVDD, OVDD, AVDD, and VDD must track each other and must vary in the same direction—either in the positive or 

negative direction.

GND
GND – 0.3 V

GND – 0.7 V
Not to Exceed 10%

G/L/OVDD + 20%

G/L/OVDD

G/L/OVDD + 5%

of tinterface
1

1. tinterface refers to the clock period associated with the bus clock interface.

VIH

VIL

Note:
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Ethernet: Three-Speed Ethernet, MII Management

Figure 10 shows the MII transmit AC timing diagram.

Figure 10. MII Transmit AC Timing Diagram

8.2.2.2 MII Receive AC Timing Specifications

Table 24 provides the MII receive AC timing specifications.
 

Figure 11 provides the AC test load for TSEC.

Figure 11. TSEC AC Test Load

Table 24. MII Receive AC Timing Specifications
At recommended operating conditions with LVDD/OVDD of 3.3 V ± 10%.

Parameter/Condition Symbol1 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 tMRDXKH 10.0 — — ns

RX_CLK clock rise VIL(min) to VIH(max) tMRXR 1.0 — 4.0 ns

RX_CLK clock fall time VIH(max) to VIL(min) tMRXF 1.0 — 4.0 ns

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

and t(first two letters of functional block)(reference)(state)(signal)(state) for outputs. For example, tMRDVKH symbolizes MII receive timing 
(MR) with respect to the time data input signals (D) reach the valid state (V) relative to the tMRX clock reference (K) going to 
the high (H) state or setup time. Also, tMRDXKL symbolizes MII receive timing (GR) with respect to the time data input signals 
(D) went invalid (X) relative to the tMRX 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 tMRX 
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).

TX_CLK

TXD[3:0]

tMTKHDX

tMTX

tMTXH

tMTXR

tMTXF

TX_EN
TX_ER

Output Z0 = 50 Ω OVDD/2
RL = 50 Ω
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8.3.2 MII Management AC Electrical Specifications
Table 30 provides the MII management AC timing specifications.

Figure 16 shows the MII management AC timing diagram.

Figure 16. MII Management Interface Timing Diagram

Table 30. MII Management AC Timing Specifications
At recommended operating conditions with LVDD is 3.3 V ± 10% or 2.5 V ± 5%.

Parameter/Condition Symbol1 Min Typ Max Unit Notes

MDC frequency fMDC — 2.5 — MHz 2

MDC period tMDC — 400 — ns

MDC clock pulse width high tMDCH 32 — — ns

MDC to MDIO delay tMDKHDX 10 — 170 ns 3

MDIO to MDC setup time tMDDVKH 5 — — ns

MDIO to MDC hold time tMDDXKH 0 — — ns

MDC rise time tMDCR — — 10 ns

MDC fall time tMDHF — — 10 ns

Notes:
1. The symbols for timing specifications follow the pattern of t(first two letters of functional block)(signal)(state)(reference)(state) for inputs 

and t(first two letters of functional block)(reference)(state)(signal)(state) for outputs. For example, tMDKHDX symbolizes management data 
timing (MD) for the time tMDC from clock reference (K) high (H) until data outputs (D) are invalid (X) or data hold time. Also, 
tMDDVKH symbolizes management data timing (MD) with respect to the time data input signals (D) reach the valid state (V) 
relative to the tMDC clock reference (K) going to the high (H) state or setup time. For rise and fall times, the latter convention 
is used with the appropriate letter: R (rise) or F (fall).

2. This parameter is dependent on the csb_clk speed (that is, for a csb_clk of 267 MHz, the maximum frequency is 8.3 MHz 
and the minimum frequency is 1.2 MHz; for a csb_clk of 375 MHz, the maximum frequency is 11.7 MHz and the minimum 
frequency is 1.7 MHz).

3. This parameter is dependent on the csb_clk speed (that is, for a csb_clk of 267 MHz, the delay is 70 ns and for a csb_clk of 
333 MHz, the delay is 58 ns).

MDC

tMDDXKH

tMDC

tMDCH

tMDCR

tMDCF

tMDDVKH

tMDKHDX

MDIO

MDIO

(Input)

(Output)
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Local Bus

10 Local Bus
This section describes the DC and AC electrical specifications for the local bus interface of the 
MPC8347E.

10.1 Local Bus DC Electrical Characteristics
Table 33 provides the DC electrical characteristics for the local bus interface.

10.2 Local Bus AC Electrical Specification
Table 34 and Table 35 describe the general timing parameters of the local bus interface of the MPC8347E. 

Table 33. Local Bus DC Electrical Characteristics

Parameter Symbol Min Max Unit

High-level input voltage VIH 2 OVDD + 0.3 V

Low-level input voltage VIL –0.3 0.8 V

Input current IIN — ±5 μA

High-level output voltage, IOH = –100 μA VOH OVDD – 0.2 — V

Low-level output voltage, IOL = 100 μA VOL — 0.2 V

Table 34. Local Bus General Timing Parameters—DLL On

Parameter Symbol1 Min Max Unit Notes

Local bus cycle time tLBK 7.5 — ns 2

Input setup to local bus clock (except LUPWAIT) tLBIVKH1 1.5 — ns 3, 4

LUPWAIT input setup to local bus clock tLBIVKH2 2.2 — ns 3, 4

Input hold from local bus clock (except LUPWAIT) tLBIXKH1 1.0 — ns 3, 4

LUPWAIT Input hold from local bus clock tLBIXKH2 1.0 — ns 3, 4

LALE output fall to LAD output transition (LATCH hold time) tLBOTOT1 1.5 — ns 5

LALE output fall to LAD output transition (LATCH hold time) tLBOTOT2 3 — ns 6

LALE output fall to LAD output transition (LATCH hold time) tLBOTOT3 2.5 — ns 7

Local bus clock to LALE rise tLBKHLR — 4.5 ns

Local bus clock to output valid (except LAD/LDP and LALE) tLBKHOV1 — 4.5 ns

Local bus clock to data valid for LAD/LDP tLBKHOV2 — 4.5 ns 3

Local bus clock to address valid for LAD tLBKHOV3 — 4.5 ns 3

Output hold from local bus clock (except LAD/LDP and LALE) tLBKHOX1 1 — ns 3
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JTAG

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

Figure 26. AC Test Load for the JTAG Interface

Figure 27 provides the JTAG clock input timing diagram.

Figure 27. JTAG Clock Input Timing Diagram

Output hold times:

Boundary-scan data
TDO

tJTKLDX
tJTKLOX

2
2

—
—

ns
5

JTAG external clock to output high impedance:

Boundary-scan data
TDO

tJTKLDZ
tJTKLOZ

2
2

19
9

ns
5, 6

Notes:
1. All outputs are measured from the midpoint voltage of the falling/rising edge of tTCLK to the midpoint of the signal in question. 

The output timings are measured at the pins. All output timings assume a purely resistive 50 Ω 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 t(first two letters of functional block)(signal)(state)(reference)(state) for inputs 
and t(first two letters of functional block)(reference)(state)(signal)(state) for outputs. For example, tJTDVKH symbolizes JTAG device timing 
(JT) with respect to the time data input signals (D) reaching the valid state (V) relative to the tJTG clock reference (K) going 
to the high (H) state or setup time. Also, tJTDXKH symbolizes JTAG timing (JT) with respect to the time data input signals (D) 
went invalid (X) relative to the tJTG 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).

3. TRST is an asynchronous level sensitive signal. The setup time is for test purposes only.
4. Non-JTAG signal input timing with respect to tTCLK.
5. Non-JTAG signal output timing with respect to tTCLK.
6. Guaranteed by design and characterization.

Table 37. JTAG AC Timing Specifications (Independent of CLKIN)1 (continued)
At recommended operating conditions (see Table 2).

Parameter Symbol2 Min Max Unit Notes

Output Z0 = 50 Ω OVDD/2
RL = 50 Ω

JTAG

tJTKHKL tJTGR

External Clock VMVMVM

tJTG tJTGF

VM = Midpoint Voltage (OVDD/2)
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JTAG

Figure 28 provides the TRST timing diagram.

Figure 28. TRST Timing Diagram

Figure 29 provides the boundary-scan timing diagram.

Figure 29. Boundary-Scan Timing Diagram

Figure 30 provides the test access port timing diagram.

Figure 30. Test Access Port Timing Diagram

TRST

VM = Midpoint Voltage (OVDD/2)

VM VM

tTRST

VM = Midpoint Voltage (OVDD/2)

VM VM

tJTDVKH
tJTDXKH

Boundary
Data Outputs

Boundary
Data Outputs

JTAG
External Clock

Boundary
Data Inputs

Output Data Valid

tJTKLDX

tJTKLDZ

tJTKLDV

Input
Data Valid

Output Data Valid

VM = Midpoint Voltage (OVDD/2)

VM VM

tJTIVKH
tJTIXKH

JTAG
External Clock

Output Data Valid

tJTKLOX

tJTKLOZ

tJTKLOV

Input
Data Valid

Output Data Valid

TDI, TMS

TDO

TDO
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PCI

Figure 34 shows the PCI input AC timing diagram.

Figure 34. PCI Input AC Timing Diagram

Figure 35 shows the PCI output AC timing diagram.

Figure 35. PCI Output AC Timing Diagram

tPCIVKH

CLK

Input

tPCIXKH

CLK

Output Delay

tPCKHOV

High-Impedance

tPCKHOZ

Output

tPCKHOX
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Package and Pin Listings

18.2 Mechanical Dimensions for the MPC8347E TBGA
Figure 39 shows the mechanical dimensions and bottom surface nomenclature for the MPC8347E, 
672-TBGA package.

Notes:
1.All dimensions are in millimeters.

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

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

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.

Figure 39. Mechanical Dimensions and Bottom Surface Nomenclature for the MPC8347E TBGA
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LBCTL AN26 O OVDD

LALE AK24 O OVDD

LGPL0/LSDA10/cfg_reset_source0 AP27 I/O OVDD

LGPL1/LSDWE/cfg_reset_source1 AL25 I/O OVDD

LGPL2/LSDRAS/LOE AJ24 O OVDD

LGPL3/LSDCAS/cfg_reset_source2 AN27 I/O OVDD

LGPL4/LGTA/LUPWAIT/LPBSE AP28 I/O OVDD

LGPL5/cfg_clkin_div AL26 I/O OVDD

LCKE AM27 O OVDD

LCLK[0:2] AN28, AK26, AP29 O OVDD

LSYNC_OUT AM12 O OVDD

LSYNC_IN AJ10 I OVDD

General Purpose I/O Timers

GPIO1[0]/GTM1_TIN1/GTM2_TIN2 F24 I/O OVDD

GPIO1[1]/GTM1_TGATE1/GTM2_TGATE2 E24 I/O OVDD

GPIO1[2]/GTM1_TOUT1 B25 I/O OVDD

GPIO1[3]/GTM1_TIN2/GTM2_TIN1 D24 I/O OVDD

GPIO1[4]/GTM1_TGATE2/GTM2_TGATE1 A25 I/O OVDD

GPIO1[5]/GTM1_TOUT2/GTM2_TOUT1 B24 I/O OVDD

GPIO1[6]/GTM1_TIN3/GTM2_TIN4 A24 I/O OVDD

GPIO1[7]/GTM1_TGATE3/GTM2_TGATE4 D23 I/O OVDD

GPIO1[8]/GTM1_TOUT3 B23 I/O OVDD

GPIO1[9]/GTM1_TIN4/GTM2_TIN3 A23 I/O OVDD

GPIO1[10]/GTM1_TGATE4/GTM2_TGATE3 F22 I/O OVDD

GPIO1[11]/GTM1_TOUT4/GTM2_TOUT3 E22 I/O OVDD

USB Port 1

MPH1_D0_ENABLEN/DR_D0_ENABLEN A26 I/O OVDD

MPH1_D1_SER_TXD/DR_D1_SER_TXD B26 I/O OVDD

MPH1_D2_VMO_SE0/DR_D2_VMO_SE0 D25 I/O OVDD

MPH1_D3_SPEED/DR_D3_SPEED A27 I/O OVDD

MPH1_D4_DP/DR_D4_DP B27 I/O OVDD

MPH1_D5_DM/DR_D5_DM C27 I/O OVDD

MPH1_D6_SER_RCV/DR_D6_SER_RCV D26 I/O OVDD

MPH1_D7_DRVVBUS/DR_D7_DRVVBUS E26 I/O OVDD

Table 51. MPC8347E (TBGA) Pinout Listing (continued)

Signal Package Pin Number Pin Type
Power
Supply

Notes
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MPH1_NXT/DR_SESS_VLD_NXT D27 I OVDD

MPH1_DIR_DPPULLUP/
DR_XCVR_SEL_DPPULLUP

A28 I/O OVDD

MPH1_STP_SUSPEND/
DR_STP_SUSPEND

F26 O OVDD

MPH1_PWRFAULT/
DR_RX_ERROR_PWRFAULT

E27 I OVDD

MPH1_PCTL0/DR_TX_VALID_PCTL0 A29 O OVDD

MPH1_PCTL1/DR_TX_VALIDH_PCTL1 D28 O OVDD

MPH1_CLK/DR_CLK B29 I OVDD

USB Port 0

MPH0_D0_ENABLEN/DR_D8_CHGVBUS C29 I/O OVDD

MPH0_D1_SER_TXD/DR_D9_DCHGVBUS A30 I/O OVDD

MPH0_D2_VMO_SE0/DR_D10_DPPD E28 I/O OVDD

MPH0_D3_SPEED/DR_D11_DMMD B30 I/O OVDD

MPH0_D4_DP/DR_D12_VBUS_VLD C30 I/O OVDD

MPH0_D5_DM/DR_D13_SESS_END A31 I/O OVDD

MPH0_D6_SER_RCV/DR_D14 B31 I/O OVDD

MPH0_D7_DRVVBUS/DR_D15_IDPULLUP C31 I/O OVDD

MPH0_NXT/DR_RX_ACTIVE_ID B32 I OVDD

MPH0_DIR_DPPULLUP/DR_RESET A32 I/O OVDD

MPH0_STP_SUSPEND/DR_TX_READY A33 I/O OVDD

MPH0_PWRFAULT/DR_RX_VALIDH C32 I OVDD

MPH0_PCTL0/DR_LINE_STATE0 D31 I/O OVDD

MPH0_PCTL1/DR_LINE_STATE1 E30 I/O OVDD

MPH0_CLK/DR_RX_VALID B33 I OVDD

Programmable Interrupt Controller

MCP_OUT AN33 O OVDD 2

IRQ0/MCP_IN/GPIO2[12] C19 I/O OVDD

IRQ[1:5]/GPIO2[13:17] C22, A22, D21, C21, B21 I/O OVDD

IRQ[6]/GPIO2[18]/CKSTOP_OUT A21 I/O OVDD

IRQ[7]/GPIO2[19]/CKSTOP_IN C20 I/O OVDD

Ethernet Management Interface

EC_MDC A7 O LVDD1

EC_MDIO E9 I/O LVDD1 2

Table 51. MPC8347E (TBGA) Pinout Listing (continued)

Signal Package Pin Number Pin Type
Power
Supply

Notes
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LVDD2 C6, D9 Power for 
three-speed 
Ethernet #2 
I/O (2.5 V, 

3.3 V)

LVDD2

VDD E19, E29, F7, F9, F11,F13, F15, F17, 
F18, F21, F23, F25, F29, H29, J6, 
K29, M29, N6, P29, T29, U30, V6, 
V29, W29, AB29, AC5, AD29, AF6, 
AF29, AH29, AJ8, AJ12, AJ14, AJ16, 
AJ18, AJ20, AJ21, AJ23, AJ25, AJ26, 
AJ27, AJ28, AJ29, AK10

Power for core
(1.2 V)

VDD

OVDD B22, B28, C16, C17, C24, C26, D13, 
D15, D19, D29, E31, F28, G33, H30, 
L29, L32, N32, P31, R31, U32, W31, 
Y29, AA29, AC30, AE31, AF30, AG29, 
AJ17, AJ30, AK11, AL15, AL19, AL21, 
AL29, AL30, AM20, AM23, AM24, 
AM26, AM28, AN11, AN13

PCI, 10/100 
Ethernet, and 
other standard

(3.3 V)

OVDD

MVREF1 M3 I DDR 
reference 
voltage

MVREF2 AD2 I DDR 
reference 
voltage

Table 51. MPC8347E (TBGA) Pinout Listing (continued)

Signal Package Pin Number Pin Type
Power
Supply

Notes
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Clocking

19 Clocking
Figure 41 shows the internal distribution of the clocks. 

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 is its primary 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/2 is driven out on the PCI_SYNC_OUT signal. The OCCR[PCICDn] parameters select 
whether CLKIN or CLKIN/2 is driven 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 devices in the system, to allow the MPC8347E to function. When the 
MPC8347E is configured as a PCI agent device, PCI_CLK is the primary input clock and the CLKIN 
signal should be tied to GND.

Core PLL

System PLL

DDR

LBIU

LSYNC_IN

LSYNC_OUT

LCLK[0:2]

MCK[0:5]

MCK[0:5]
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CLKIN
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6

6
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Memory

Local Bus

PCI_CLK_OUT[0:4]
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Clock
Unit

of the Device

ddr_clk
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CFG_CLKIN_DIV
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PCI_SYNC_IN
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/n
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Controller

To DDR
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DLL
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/2

Divider
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Clocking

19.1 System PLL Configuration 
The system PLL is controlled by the RCWL[SPMF] parameter. Table 56 shows the multiplication factor 
encodings for the system PLL.

As described in Section 19, “Clocking,” the LBIUCM, DDRCM, and SPMF parameters in the reset 
configuration word low and the CFG_CLKIN_DIV configuration input signal select the ratio between the 
primary clock input (CLKIN or PCI_CLK) and the internal coherent system bus clock (csb_clk). Table 57 
and Table 58 show the expected frequency values for the CSB frequency for select csb_clk to 
CLKIN/PCI_SYNC_IN ratios.

Table 56. System PLL Multiplication Factors

RCWL[SPMF]
System PLL Multiplication 

Factor

0000 × 16

0001 Reserved

0010 × 2

0011 × 3

0100 × 4

0101 × 5

0110 × 6

0111 × 7

1000 × 8

1001 × 9

1010 × 10

1011 × 11

1100 × 12

1101 × 13

1110 × 14

1111 × 15
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Clocking

Table 60. Suggested PLL Configurations

Ref 
No.1

1 The PLL configuration reference number is the hexadecimal representation of RCWL, bits 4–15 associated with the SPMF and 
COREPLL settings given in the table.

RCWL 400 MHz Device 533 MHz Device 667 MHz Device

SPMF
CORE
PLL

Input 
Clock 
Freq 

(MHz)2

2 The input clock is CLKIN for PCI host mode or PCI_CLK for PCI agent mode.

CSB 
Freq 
(MHz)

Core 
Freq 
(MHz)

Input 
Clock 
Freq 

(MHz)2

CSB 
Freq 
(MHz)

Core 
Freq 
(MHz)

Input 
Clock 
Freq 

(MHz)2

CSB 
Freq 
(MHz)

Core 
Freq 
(MHz)

33 MHz CLKIN/PCI_CLK Options

922 1001 0100010 — — — — — f300 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
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where:
RθJA = junction-to-ambient thermal resistance (°C/W)

RθJC = junction-to-case thermal resistance (°C/W)

RθCA = case-to-ambient thermal resistance (°C/W)

RθJC is device-related and cannot be influenced by the user. The user controls the thermal environment to 
change the case-to-ambient thermal resistance, RθCA. For instance, the user can change the size of the heat 
sink, the air flow around the device, the interface material, the mounting arrangement on printed-circuit 
board, or change the thermal dissipation on the printed-circuit board surrounding the device. 

The thermal performance of devices with heat sinks has been simulated with a few commercially available 
heat sinks. The heat sink choice is determined by the application environment (temperature, air flow, 
adjacent component power dissipation) and the physical space available. Because there is not a standard 
application environment, a standard heat sink is not required.

Table 63 and Table 64 show heat sink thermal resistance for TBGA and PBGA of the MPC8347E.

f

Table 63. Heat Sink and Thermal Resistance of MPC8347E (TBGA)

Heat Sink Assuming Thermal Grease Air Flow
35 × 35 mm TBGA

Thermal Resistance

AAVID 30 × 30 × 9.4 mm pin fin Natural convection 10

AAVID 30 × 30 × 9.4 mm pin fin 1 m/s 6.5

AAVID 30 × 30 × 9.4 mm pin fin 2 m/s 5.6

AAVID 31 × 35 × 23 mm pin fin Natural convection 8.4

AAVID 31 × 35 × 23 mm pin fin 1 m/s 4.7

AAVID 31 × 35 × 23 mm pin fin 2 m/s 4

Wakefield, 53 × 53 × 25 mm pin fin Natural convection 5.7

Wakefield, 53 × 53 × 25 mm pin fin 1 m/s 3.5

Wakefield, 53 × 53 × 25 mm pin fin 2 m/s 2.7

MEI, 75 × 85 × 12 no adjacent board, extrusion Natural convection 6.7

MEI, 75 × 85 × 12 no adjacent board, extrusion 1 m/s 4.1

MEI, 75 × 85 × 12 no adjacent board, extrusion 2 m/s 2.8

MEI, 75 × 85 × 12 mm, adjacent board, 40 mm side bypass 1 m/s 3.1

Table 64. Heat Sink and Thermal Resistance of MPC8347E (PBGA)

Heat Sink Assuming Thermal Grease Air Flow
29 × 29 mm PBGA

Thermal Resistance

AAVID 30 × 30 × 9.4 mm pin fin Natural convection 13.5

AAVID 30 × 30 × 9.4 mm pin fin 1 m/s 9.6
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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 list:

Aavid Thermalloy 603-224-9988
80 Commercial St.
Concord, NH  03301
Internet: www.aavidthermalloy.com

Alpha Novatech 408-567-8082
473 Sapena Ct. #12
Santa Clara, CA 95054
Internet: www.alphanovatech.com

International Electronic Research Corporation (IERC)  818-842-7277
413 North Moss St.
Burbank, CA 91502
Internet: www.ctscorp.com

Millennium Electronics (MEI) 408-436-8770
Loroco Sites
671 East Brokaw Road
San Jose, CA 95112
Internet: www.mei-thermal.com

AAVID 30 × 30 × 9.4 mm pin fin 2 m/s 8.8

AAVID 31 × 35 × 23 mm pin fin Natural convection 11.3

AAVID 31 × 35 × 23 mm pin fin 1 m/s 8.1

AAVID 31 × 35 × 23 mm pin fin 2 m/s 7.5

Wakefield, 53 × 53 × 25 mm pin fin Natural convection 9.1

Wakefield, 53 × 53 × 25 mm pin fin 1 m/s 7.1

Wakefield, 53 × 53 × 25 mm pin fin 2 m/s 6.5

MEI, 75 × 85 × 12 no adjacent board, extrusion Natural convection 10.1

MEI, 75 × 85 × 12 no adjacent board, extrusion 1 m/s 7.7

MEI, 75 × 85 × 12 no adjacent board, extrusion 2 m/s 6.6 

MEI, 75 × 85 × 12 mm, adjacent board, 40 mm side bypass 1 m/s 6.9

Table 64. Heat Sink and Thermal Resistance of MPC8347E (PBGA) (continued)

Heat Sink Assuming Thermal Grease Air Flow
29 × 29 mm PBGA

Thermal Resistance
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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 interface to the heat sink. Because of the experimental 
difficulties with this technique, many engineers measure the heat sink temperature and then back calculate 
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. 

TJ = TC + (RθJC × PD)

where:
TJ = junction temperature (°C)

TC = case temperature of the package (°C)

RθJC = junction-to-case thermal resistance (°C/W)

PD = power dissipation (W)
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the large value of the pull-up/pull-down resistor should minimize the disruption of signal quality or speed 
for the output pins.

21.7 Pull-Up Resistor Requirements
The MPC8347E requires high resistance pull-up resistors (10 kΩ is recommended) on open-drain pins, 
including I2C pins, the Ethernet Management MDIO pin, and IPIC interrupt pins. 

For more information on required pull-up resistors and the connections required for the JTAG interface, 
refer to application note AN2931, PowerQUICC™ Design Checklist.
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22 Document Revision History
Table 66 provides a revision history of this document.

Table 66.  Document Revision History

Revision Date Substantive Change(s)

11 2/2009 In Section 21.1, “System Clocking,” removed “(AVDD1)” and “(AVDD2”) from bulleted list.

In Section 21.2, “PLL Power Supply Filtering,” in the second paragraph, changed “provide five 
independent filter circuits,” and “the five AVDD pins” to provide four independent filter circuits,” and 
“the four AVDD pins.”

In Table 35, removed row for rise time (tI2CR). Removed minimum value of tI2CF. Added note 5 stating 
that the device does not follow the I2C-BUS Specifications version 2.1 regarding the tI2CF AC

parameter.

In Table 54, corrected the max csb_clk to 266 MHz.

In Table 60, added PLL configurations 903, 923, A03, A23, and 503 for 533 MHz

In Table 35, corrected tLBKHOV parametr to tLBKLOV (output data is driven on falling edge of clock in 
DLL bypass mode). Similarly, made the same correction to Figure 21, Figure 23, and Figure 24 for 
output signals.

Added Figure 1 and Figure 4.

In Table 9.2, clarified that AC table is for ULPI only.

Added footnote 4 to Table 67.

In Table 67, updated note 1 to say the following: “For temperature range = C, processor frequency 
is up to 667(TBGA) with a platform frequency of 333 and limited to 400 (PBGA) with a platform 
frequency of 266.”

Added footnote 10 and 11 to Table 51 and Table 52.

In Table 51, Table 52, updated note 11 to say the following: “SEC1_TXD[3] 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.”

Added footnote 6 to Table 7.

In Table 7, updated the note 6 to say the following: “The Spread spectrum clocking. Is allowed with 
1% input frequency down-spread at maximum 50KHz modulation rate regardless of input 
frequency.”

In 8.1.1, removed the note “The potential applied to the input of a GMII, MII, TBI, RGMII, or RTBI 
receiver may exceed the potential of the receiver power supply (that is, a RGMII driver powered from 
a 3.6 V supply driving VOH into a RGMII receiver powered from a 2.5-V supply). Tolerance for 
dissimilar RGMII driver and receiver supply potentials is implicit in these specifications.”

10 4/2007 In Table 3, “Output Drive Capability,” changed the values in the Output Impedance column and 
added USB to the seventh row.

In Table 54, “Operating Frequencies for TBGA,” added column for 400 MHz.

In Section 21.7, “Pull-Up Resistor Requirements,” deleted last two paragraphs and after first 
paragraph, added a new paragraph.

Deleted Section 21.8, “JTAG Configuration Signals,” and Figure 43, “JTAG Interface Connection.”

9 3/2007 In Table 54, “Operating Frequencies for TBGA,” in the ‘Coherent system bus frequency (csb_clk)’ 
row, changed the value in the 533 MHz column to 100–333.

In Table 60, “Suggested PLL Configurations,” under the subhead, ‘33 MHz CLKIN/PCI_CLK 
Options,’ added row A03 between Ref. No. 724 and 804. Under the subhead ‘66 MHz 
CLKIN/PCI_CLK Options,’ added row 503 between Ref. No. 305 and 404. For Ref. No. 306, changed 
the CORE PLL value to 0000110.

In Section 23, “Ordering Information,” replaced first paragraph and added a note.

In Section 23.1, “Part Numbers Fully Addressed by This Document,” replaced first paragraph.
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