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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.

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

— Floating-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 data rate, 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 Gbit 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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— Data chaining and direct mode

— Interrupt on completed segment and chain

• DUART

— Two 4-wire interfaces (RxD, TxD, RTS, CTS)

— Programming model compatible with the original 16450 UART and the PC16550D

• Serial peripheral interface (SPI) for master or slave

• General-purpose parallel I/O (GPIO)

— 52 parallel I/O pins multiplexed on various chip interfaces

• System timers

— 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 PCI bus and SDRAM clock generation
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Power Characteristics

Table 5 shows the estimated typical I/O power dissipation for MPC8347E.

Table 5. MPC8347E Typical I/O Power Dissipation

Interface Parameter
DDR2
GVDD 
(1.8 V)

DDR1
GVDD 
(2.5 V)

OVDD 
(3.3 V)

LVDD
(3.3 V)

LVDD
(2.5 V)

Unit Comments

DDR I/O
65% utilization
2.5 V
Rs = 20 Ω
Rt = 50 Ω
2 pair of clocks

200 MHz, 32 bits — 0.42 — — — W —

200 MHz, 64 bits — 0.55 — — — W —

266 MHz, 32 bits — 0.5 — — — W —

266 MHz, 64 bits — 0.66 — — — W —

300 MHz,1 32 bits

1 TBGA package only.

— 0.54 — — — W —

300 MHz,1 64 bits — 0.7 — — — W —

333 MHz,1 32 bits — 0.58 — — — W —

333 MHz,1 64 bits — 0.76 — — — W —

400 MHz,1 32 bits — — — — — —

400 MHz,1 64 bits — — — — — —

PCI I/O
load = 30 pF

33 MHz, 32 bits — — 0.04 — — W —

66 MHz, 32 bits — — 0.07 — — W —

Local bus I/O
load = 25 pF

167 MHz, 32 bits — — 0.34 — — W —

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
load = 25 pF

MII — — — 0.01 — W Multiply by number of 
interfaces used.

GMII or TBI — — — 0.06 — W

RGMII or RTBI — — — — 0.04 W

USB 12 MHz — — 0.01 — — W Multiply by 2 if using 
2 ports.

480 MHz — — 0.2 — — W

Other I/O — — 0.01 — — W —
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DDR SDRAM

6 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 PowerQUICC™ II 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 12 provides the DDR capacitance. 

Table 11. DDR SDRAM DC Electrical Characteristics

Parameter/Condition Symbol Min Max Unit Notes

I/O supply voltage GVDD 2.375 2.625 V 1

I/O reference voltage MVREF 0.49 × GVDD 0.51 × GVDD V 2

I/O termination voltage VTT MVREF – 0.04 MVREF + 0.04 V 3

Input high voltage VIH MVREF + 0.18 GVDD + 0.3 V

Input low voltage VIL –0.3 MVREF – 0.18 V

Output leakage current IOZ –10 10 μA 4

Output high current (VOUT = 1.95 V) IOH –15.2 — mA

Output low current (VOUT = 0.35 V) IOL 15.2 — mA

MVREF input leakage current IVREF — 5 μA

Notes:
1. GVDD is expected to be within 50 mV of the DRAM GVDD at all times.
2. MVREF is expected to be equal to 0.5 × GVDD, and to track GVDD DC variations as measured at the receiver. Peak-to-peak 

noise on MVREF may not exceed ±2% of the DC value.
3. VTT 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 MVREF. This rail should track variations in the DC level of MVREF.
4. Output leakage is measured with all outputs disabled, 0 V ≤ VOUT ≤ GVDD.

Table 12. DDR SDRAM Capacitance

Parameter/Condition Symbol Min Max Unit Notes

Input/output capacitance: DQ, DQS CIO 6 8 pF 1

Delta input/output capacitance: DQ, DQS CDIO — 0.5 pF 1

Note:
1. This parameter is sampled. GVDD = 2.5 V ± 0.125 V, f = 1 MHz, TA = 25°C, VOUT = GVDD/2, VOUT (peak-to-peak) = 0.2 V.
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DDR SDRAM

Table 16. Expected Delays for Address/Command

Load Delay Unit

4 devices (12 pF) 3.0 ns

9 devices (27 pF) 3.6 ns

36 devices (108 pF) + 40 pF compensation capacitor 5.0 ns

36 devices (108 pF) + 80 pF compensation capacitor 5.2 ns
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Ethernet: Three-Speed Ethernet, MII Management

8.2 GMII, MII, TBI, RGMII, and RTBI AC Timing Specifications
The AC timing specifications for GMII, MII, TBI, RGMII, and RTBI are presented in this section. 

8.2.1 GMII Timing Specifications
This section describes the GMII transmit and receive AC timing specifications.

8.2.1.1 GMII Transmit AC Timing Specifications

Table 21 provides the GMII transmit AC timing specifications.

Table 20. RGMII/RTBI (When Operating at 2.5 V) DC Electrical Characteristics

Parameters Symbol Conditions Min Max Unit

Supply voltage 2.5 V LVDD — 2.37 2.63 V

Output high voltage VOH IOH = –1.0 mA LVDD = Min 2.00 LVDD + 0.3 V

Output low voltage VOL IOL = 1.0 mA LVDD = Min GND – 0.3 0.40 V

Input high voltage VIH — LVDD = Min 1.7 LVDD + 0.3 V

Input low voltage VIL — LVDD = Min –0.3 0.70 V

Input high current IIH VIN
1 = LVDD — 10 μA

Input low current IIL VIN
1 = GND –15 — μA

Note:
1. The symbol VIN, in this case, represents the LVIN symbol referenced in Table 1 and Table 2.

Table 21. GMII Transmit AC Timing Specifications
At recommended operating conditions with LVDD/OVDD of 3.3 V ± 10%.

Parameter/Condition Symbol1 Min Typ Max Unit

GTX_CLK clock period tGTX — 8.0 — ns

GTX_CLK duty cycle tGTXH/tGTX 43.75 — 56.25 %

GTX_CLK to GMII data TXD[7:0], TX_ER, TX_EN delay  tGTKHDX 0.5 — 5.0 ns

GTX_CLK clock rise time, VIL(min) to VIH(max) tGTXR — — 1.0 ns

GTX_CLK clock fall time, VIH(max) to VIL(min) tGTXF — — 1.0 ns

GTX_CLK125 clock period tG125
2 — 8.0 — ns

GTX_CLK125 reference clock duty cycle measured at LVDD/2 tG125H/tG125 45 — 55 %

Notes:
1. The symbols for timing specifications follow the pattern 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, tGTKHDV symbolizes GMII transmit timing (GT) 
with respect to the tGTX clock reference (K) going to the high state (H) relative to the time date input signals (D) reaching the 
valid state (V) to state or setup time. Also, tGTKHDX symbolizes GMII transmit timing (GT) with respect to the tGTX clock 
reference (K) going to the high state (H) relative to the time date input signals (D) going invalid (X) 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 tGTX represents the GMII(G) transmit (TX) clock. For rise and fall times, the latter convention is used with the appropriate 
letter: R (rise) or F (fall).

2. This symbol represents the external GTX_CLK125 signal and does not follow the original symbol naming convention.
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Ethernet: Three-Speed Ethernet, MII Management

Figure 9 shows the GMII receive AC timing diagram.
G

Figure 9. GMII Receive AC Timing Diagram

8.2.2 MII AC Timing Specifications

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

8.2.2.1 MII Transmit AC Timing Specifications

Table 23 provides the MII transmit AC timing specifications.

Table 23. MII Transmit AC Timing Specifications
At recommended operating conditions with LVDD/OVDD of 3.3 V ± 10%.

Parameter/Condition Symbol1 Min Typ Max Unit

TX_CLK clock period 10 Mbps tMTX — 400 — ns

TX_CLK clock period 100 Mbps tMTX — 40 — ns

TX_CLK duty cycle tMTXH/tMTX 35 — 65 %

TX_CLK to MII data TXD[3:0], TX_ER, TX_EN delay tMTKHDX 1 5 15 ns

TX_CLK data clock rise VIL(min) to VIH(max) tMTXR 1.0 — 4.0 ns

TX_CLK data clock fall VIH(max) to VIL(min) tMTXF 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, tMTKHDX symbolizes MII transmit timing 
(MT) for the time tMTX clock reference (K) going high (H) until data outputs (D) are invalid (X). In general, the clock reference 
symbol is based on two to three letters representing the clock of a particular function. For example, the subscript of tMTX 
represents the MII(M) transmit (TX) clock. For rise and fall times, the latter convention is used with the appropriate letter: 
R (rise) or F (fall).

RX_CLK

RXD[7:0]

tGRDXKH

tGRX

tGRXH

tGRXR

tGRXF

tGRDVKH

RX_DV
RX_ER
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Ethernet: Three-Speed Ethernet, MII Management

Figure 12 shows the MII receive AC timing diagram.

Figure 12. MII Receive AC Timing Diagram

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

8.2.3.1 TBI Transmit AC Timing Specifications

Table 25 provides the TBI transmit AC timing specifications.

Table 25. TBI Transmit AC Timing Specifications
At recommended operating conditions with LVDD/OVDD of 3.3 V ± 10%.

Parameter/Condition Symbol1 Min Typ Max Unit

GTX_CLK clock period tTTX — 8.0 — ns

GTX_CLK duty cycle tTTXH/tTTX 40 — 60 %

GTX_CLK to TBI data TXD[7:0], TX_ER, TX_EN delay  tTTKHDX 1.0 — 5.0 ns

GTX_CLK clock rise, VIL(min) to VIH(max) tTTXR — — 1.0 ns

GTX_CLK clock fall time, VIH(max) to VIL(min) tTTXF — — 1.0 ns

GTX_CLK125 reference clock period tG125
2 — 8.0 — ns

GTX_CLK125 reference clock duty cycle tG125H/tG125 45 — 55 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, tTTKHDV symbolizes the TBI transmit 
timing (TT) with respect to the time from tTTX (K) going high (H) until the referenced data signals (D) reach the valid state (V) 
or setup time. Also, tTTKHDX symbolizes the TBI transmit timing (TT) with respect to the time from tTTX (K) going high (H) until 
the referenced data signals (D) reach the invalid state (X) 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 tTTX 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 represents the external GTX_CLK125 and does not follow the original symbol naming convention

RX_CLK

RXD[3:0]

tMRDXKH

tMRX

tMRXH

tMRXR

tMRXF

RX_DV
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Ethernet: Three-Speed Ethernet, MII Management

Figure 13 shows the TBI transmit AC timing diagram.

Figure 13. TBI Transmit AC Timing Diagram

8.2.3.2 TBI Receive AC Timing Specifications

Table 26 provides the TBI receive AC timing specifications.

Table 26. TBI Receive AC Timing Specifications
At recommended operating conditions with LVDD/OVDD of 3.3 V ± 10%.

Parameter/Condition Symbol1 Min Typ Max Unit

PMA_RX_CLK clock period tTRX 16.0 ns

PMA_RX_CLK skew tSKTRX 7.5 — 8.5 ns

RX_CLK duty cycle tTRXH/tTRX 40 — 60 %

RXD[7:0], RX_DV, RX_ER (RCG[9:0]) setup time to rising 
PMA_RX_CLK

tTRDVKH
2 2.5 — — ns

RXD[7:0], RX_DV, RX_ER (RCG[9:0]) hold time to rising 
PMA_RX_CLK

tTRDXKH
2 1.5 — — ns

RX_CLK clock rise time VIL(min) to VIH(max) tTRXR 0.7 — 2.4 ns

RX_CLK clock fall time VIH(max) to VIL(min) tTRXF 0.7 — 2.4 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, tTRDVKH symbolizes TBI receive timing 
(TR) with respect to the time data input signals (D) reach the valid state (V) relative to the tTRX clock reference (K) going to 
the high (H) state or setup time. Also, tTRDXKH symbolizes TBI receive timing (TR) with respect to the time data input signals 
(D) went invalid (X) relative to the tTRX 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 example, the subscript of tTRX 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 SK followed by the clock that is being skewed (TRX).

2. Setup and hold time of even numbered RCG are measured from the riding edge of PMA_RX_CLK1. Setup and hold times 
of odd-numbered RCG are measured from the riding edge of PMA_RX_CLK0.

GTX_CLK

TXD[7:0]

tTTX

tTTXH

tTTXR

tTTXF

tTTKHDX

TX_EN
TX_ER
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8.3 Ethernet Management Interface Electrical Characteristics
The electrical characteristics specified here apply to the MII management interface signals management 
data input/output (MDIO) and management data clock (MDC). The electrical characteristics for GMII, 
RGMII, TBI and RTBI are specified in Section 8.1, “Three-Speed Ethernet Controller (TSEC)— 
GMII/MII/TBI/RGMII/RTBI Electrical Characteristics.”

8.3.1 MII Management DC Electrical Characteristics
The MDC and MDIO are defined to operate at a supply voltage of 2.5 or 3.3 V. The DC electrical 
characteristics for MDIO and MDC are provided in Table 28 and Table 29.

Table 28. MII Management DC Electrical Characteristics Powered at 2.5 V

Parameter Symbol Conditions Min Max Unit

Supply voltage (2.5 V) LVDD — 2.37 2.63 V

Output high voltage VOH IOH = –1.0 mA LVDD = Min 2.00 LVDD + 0.3 V

Output low voltage VOL IOL = 1.0 mA LVDD = Min GND – 0.3 0.40 V

Input high voltage VIH — LVDD = Min 1.7 — V

Input low voltage VIL — LVDD = Min –0.3 0.70 V

Input high current IIH VIN
1 = LVDD — 10 μA

Input low current IIL VIN = LVDD –15 — μA

Note:
1. The symbol VIN, in this case, represents the LVIN symbol referenced in Table 1 and Table 2.

Table 29. MII Management DC Electrical Characteristics Powered at 3.3 V

Parameter Symbol Conditions Min Max Unit

Supply voltage (3.3 V) LVDD — 2.97 3.63 V

Output high voltage VOH IOH = –1.0 mA LVDD = Min 2.10 LVDD + 0.3 V

Output low voltage VOL IOL = 1.0 mA LVDD = Min GND 0.50 V

Input high voltage VIH — 2.00 — V

Input low voltage VIL — — 0.80 V

Input high current IIH LVDD = Max VIN
1 = 2.1 V — 40 μA

Input low current IIL LVDD = Max VIN = 0.5 V –600 — μA

Note:
1. The symbol VIN, in this case, represents the LVIN symbol referenced in Table 1 and Table 2.
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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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16 IPIC
This section describes the DC and AC electrical specifications for the external interrupt pins.

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

16.2 IPIC AC Timing Specifications
Table 48 provides the IPIC input and output AC timing specifications. 

Table 47. IPIC DC Electrical Characteristics1

Characteristic Symbol Condition Min Max Unit Notes

Input high voltage VIH 2.0 OVDD + 0.3 V

Input low voltage VIL –0.3 0.8 V

Input current IIN ±5 μA

Output low voltage VOL IOL = 8.0 mA — 0.5 V 2

Output low voltage VOL IOL = 3.2 mA — 0.4 V 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 VOH is not relevant for those pins. 

Table 48. IPIC Input AC Timing Specifications1

Characteristic Symbol2 Min Unit

IPIC inputs—minimum pulse width tPICWID 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 tPICWID ns to ensure proper operation in edge triggered mode.



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

Freescale Semiconductor 57
 

Package and Pin Listings

18.3 Package Parameters for the MPC8347E PBGA
The package parameters are as provided in the following list. The package type is 29 mm × 29 mm, 
620 plastic ball grid array (PBGA).

Package outline 29 mm × 29 mm

Interconnects 620 

Pitch 1.00 mm

Module height (maximum) 2.46 mm

Module height (typical) 2.23 mm

Module height (minimum) 2.00 mm

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

Ball diameter (typical) 0.60 mm
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SPIMISO C7 I/O OVDD

SPICLK B7 I/O OVDD

SPISEL A7 I OVDD

Clocks

PCI_CLK_OUT[0:2] Y1, W3, W2 O OVDD

PCI_CLK_OUT[3]/LCS[6]  W1 O OVDD

PCI_CLK_OUT[4]/LCS[7]  V3 O OVDD

PCI_SYNC_IN/PCI_CLOCK U4 I OVDD

PCI_SYNC_OUT U5 O OVDD 3

RTC/PIT_CLOCK E9 I OVDD

CLKIN W5 I OVDD

JTAG

TCK H27 I OVDD

TDI H28 I OVDD 4

TDO M24 O OVDD 3

TMS J27 I OVDD 4

TRST K26 I OVDD 4

Test

TEST F28 I OVDD 6

TEST_SEL T3 I OVDD 6

PMC

QUIESCE K27 O OVDD

System Control

PORESET K28 I OVDD

HRESET M25 I/O OVDD 1

SRESET L27 I/O OVDD 2

Thermal Management

THERM0 B15 I — 8

Power and Ground Signals

AVDD1 C15 Power for e300 
PLL (1.2 V)

AVDD1

AVDD2 U1 Power for 
system PLL 

(1.2 V)

AVDD2

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

Signal Package Pin Number Pin Type
Power
Supply

Notes



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

74 Freescale Semiconductor
 

AVDD3 AF9 Power for DDR 
DLL (1.2 V)

AVDD3

AVDD4 U2 Power for LBIU 
DLL (1.2 V)

AVDD4

GND A2, B1, B2, D10, D18, E6, E14, E22, 
F9, F12, F15, F18, F21, F24, G5, H6, 
J23, L4, L6, L12, L13, L14, L15, L16, 
L17, M11, M12, M13, M14, M15, M16, 
M17, M18, M23, N11, N12, N13, N14, 
N15, N16, N17, N18, P6, P11, P12, 
P13, P14, P15, P16, P17, P18, P24, 
R5, R11, R12, R13, R14, R15, R16, 
R17, R18, R23, T11, T12, T13, T14, 
T15, T16, T17, T18, U6, U11, U12, 
U13, U14, U15, U16, U17, U18, V12, 
V13, V14, V15, V16, V17, V23, V25, 
W4, Y6, AA23, AB24, AC5, AC8, 
AC11, AC14, AC17, AC20, AD9, 
AD15, AD21, AE12, AE18, AF3, AF26

— —

GVDD U9, V9, W10, W19, Y11, Y12, Y14, 
Y15, Y17, Y18, AA6, AB5, AC9, AC12, 
AC15, AC18, AC21, AC24, AD6, AD8, 
AD14, AD20, AE5, AE11, AE17, AG2, 
AG27

Power for DDR 
DRAM I/O 

voltage
(2.5 V)

GVDD

LVDD1 U20, W25 Power for 
three-speed  
Ethernet #1 

and for 
Ethernet 

management 
interface I/O 
(2.5 V, 3.3 V)

LVDD1

LVDD2 V20, Y23 Power for 
three-speed  
Ethernet #2 
I/O (2.5 V, 

3.3 V)

LVDD2

VDD J11, J12, J15, K10, K11, K12, K13, 
K14, K15, K16, K17, K18, K19, L10, 
L11, L18, L19, M10, M19, N10, N19, 
P9, P10, P19, R10, R19, R20, T10, 
T19, U10, U19, V10, V11, V18, V19, 
W11, W12, W13, W14, W15, W16, 
W17, W18

Power for core
(1.2 V)

VDD

OVDD B27, D3, D11, D19, E15, E23, F5, F8, 
F11, F14, F17, F20, G24, H23, H24, 
J6, J14, J17, J18, K4, L9, L20, L23, 
L25, M6, M9, M20, P5, P20, P23, R6, 
R9, R24, U23, V4, V6

PCI, 10/100 
Ethernet, and 
other standard

(3.3 V)

OVDD

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

Signal Package Pin Number Pin Type
Power
Supply

Notes
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Clocking

As shown in Figure 41, the primary clock input (frequency) is multiplied up by the system phase-locked 
loop (PLL) and the clock unit to create the coherent system bus clock (csb_clk), the internal clock for the 
DDR controller (ddr_clk), and the internal clock for the local bus interface unit (lbiu_clk). 

The csb_clk frequency is derived from a complex set of factors that can be simplified into the following 
equation:

csb_clk = {PCI_SYNC_IN × (1 + CFG_CLKIN_DIV)} × SPMF

In PCI host mode, PCI_SYNC_IN × (1 + CFG_CLKIN_DIV) is the CLKIN frequency. 

The csb_clk serves as the clock input to the e300 core. A second PLL inside the e300 core multiplies the 
csb_clk frequency to create the internal clock for the e300 core (core_clk). The system and core PLL 
multipliers are selected by the SPMF and COREPLL fields in the reset configuration word low (RCWL), 
which is loaded at power-on reset or by one of the hard-coded reset options. See the chapter on reset, 
clocking, and initialization in the MPC8349E Reference Manual for more information on the clock 
subsystem.

The internal ddr_clk frequency is determined by the following equation:

ddr_clk = csb_clk  × (1 + RCWL[DDRCM])

ddr_clk is not the external memory bus frequency; ddr_clk passes through the DDR clock divider (÷2) to 
create the differential DDR memory bus clock outputs (MCK and MCK). However, the data rate is the 
same frequency as ddr_clk.

The internal lbiu_clk frequency is determined by the following equation:

lbiu_clk = csb_clk  × (1 + RCWL[LBIUCM])

lbiu_clk is not the external local bus frequency; lbiu_clk passes through the LBIU clock divider to create 
the external local bus clock outputs (LSYNC_OUT and LCLK[0:2]). The LBIU clock divider ratio is 
controlled by LCCR[CLKDIV].

In addition, some of the internal units may have to be shut off or operate at lower frequency than the 
csb_clk frequency. Those units have a default clock ratio that can be configured by a memory-mapped 
register after the device exits reset. Table 53 specifies which units have a configurable clock frequency.

Table 53. Configurable Clock Units

Unit
Default 

Frequency
Options

TSEC1 csb_clk/3 Off, csb_clk, csb_clk/2, csb_clk/3

TSEC2, I2C1 csb_clk/3 Off, csb_clk, csb_clk/2, csb_clk/3

Security core csb_clk/3 Off, csb_clk, csb_clk/2, csb_clk/3

USB DR, USB MPH csb_clk/3 Off, csb_clk, csb_clk/2, csb_clk/3

PCI and DMA complex csb_clk Off, csb_clk



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

84 Freescale Semiconductor
 

Thermal

20 Thermal
This section describes the thermal specifications of the MPC8347E. 

20.1 Thermal Characteristics
Table 61 provides the package thermal characteristics for the 672 35 × 35 mm TBGA of the MPC8347E.

Table 62 provides the package thermal characteristics for the 620 29 × 29 mm PBGA of the MPC8347E.

Table 61. Package Thermal Characteristics for TBGA 

Characteristic Symbol Value Unit Notes

Junction-to-ambient natural convection on single-layer board (1s) RθJA 14 °C/W 1, 2

Junction-to-ambient natural convection on four-layer board (2s2p) RθJMA 11 °C/W 1, 3

Junction-to-ambient (@ 200 ft/min) on single-layer board (1s) RθJMA 11 °C/W 1, 3

Junction-to-ambient (@ 200 ft/min) on four-layer board (2s2p) RθJMA 8 °C/W 1, 3

Junction-to-ambient (@ 2 m/s) on single-layer board (1s) RθJMA 9 °C/W 1, 3

Junction-to-ambient (@ 2 m/s) on four-layer board (2s2p) RθJMA 7 °C/W 1, 3

Junction-to-board thermal RθJB 3.8 °C/W 4

Junction-to-case thermal RθJC 1.7 °C/W 5

Junction-to-package natural convection on top ψJT 1 °C/W 6

Notes:
1. Junction temperature is a function of die size, on-chip power dissipation, package thermal resistance, mounting site (board) 

temperature, ambient temperature, air flow, power dissipation of other components on the board, and board thermal 
resistance.

2. Per SEMI G38-87 and JEDEC JESD51-2 with the single-layer board horizontal.
3. Per JEDEC JESD51-6 with the board horizontal, 1 m/s is approximately equal to 200 linear feet per minute (LFM).
4. Thermal resistance between the die and the printed-circuit board per JEDEC JESD51-8. Board temperature is measured on 

the top surface of the board near the package.
5. Thermal resistance between the die and the case top surface as measured by the cold plate method (MIL SPEC-883 Method 

1012.1).
6. Thermal characterization parameter indicating the temperature difference between package top and the junction temperature 

per JEDEC JESD51-2. When Greek letters are not available, the thermal characterization parameter is written as Psi-JT.

Table 62. Package Thermal Characteristics for PBGA

Characteristic Symbol Value Unit Notes

Junction-to-ambient natural convection on single-layer board (1s) RθJA 21 °C/W 1, 2

Junction-to-ambient natural convection on four-layer board (2s2p) RθJMA 15 °C/W 1, 3

Junction-to-ambient (@ 200 ft/min) on single-layer board (1s) RθJMA 17 °C/W 1, 3

Junction-to-ambient (@ 200 ft/min) on four-layer board (2s2p) RθJMA 12 °C/W 1, 3

Junction-to-board thermal RθJB 6 °C/W 4
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System Design Information

21 System Design Information
This section provides electrical and thermal design recommendations for successful application of the 
MPC8347E.

21.1 System Clocking
The MPC8347E includes two PLLs:

1. The platform 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 (AVDD1, AVDD2, respectively). The AVDD 
level should always equal to VDD, and preferably these voltages are derived directly from VDD through a 
low frequency filter scheme.

There are a number of ways to provide power reliably to the PLLs, but the recommended solution is to 
provide four independent filter circuits as illustrated in Figure 42, one to each of the four AVDD pins. 
Independent filters to 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 a single large value 
capacitor.

To minimize noise coupled from nearby circuits, each circuit should be placed as closely as possible to the 
specific AVDD pin being supplied. It should be possible to route directly from the capacitors to the AVDD 
pin, which is on the periphery of package, without the inductance of vias.

Figure 42 shows the PLL power supply filter circuit.

Figure 42. PLL Power Supply Filter Circuit

VDD AVDD (or L2AVDD)

 2.2 µF  2.2 µF

 GND
Low ESL Surface Mount Capacitors

10 Ω
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Document Revision History

8 2/2007 Page 1, updated first paragraph to reflect PowerQUICC II information. Updated note after second 
paragraph.

In the features list in Section 1, “Overview,” corrected DDR data rate to show:

 • 266 MHz for PBGA parts for all silicon revisions
 • 333 MHz for DDR for TBGA parts for silicon Rev. 1.x 
In Table 5, “MPC8347E Typical I/O Power Dissipation,” added GVDD 1.8-V values for DDR2; added 
table footnote to designate rates that apply only to the TBGA package.

In Figure 43, “JTAG Interface Connection,” updated with new figure.

In Section 23, “Ordering Information,” replicated note from document introduction.

In Section 23.1, “Part Numbers Fully Addressed by This Document,” replaced third sentence of first 
paragraph directing customer to product summary page for available frequency configuration parts.

Updated back page information.

7 8/2006 Changed all references to revision 2.0 silicon to revision 3.0 silicon.

Changed VIH minimum value in Table 36, “JTAG Interface DC Electrical Characteristics,” to 
OVDD – 0.3.

In Table 60, “Suggested PLL Configurations,” deleted reference-number rows 902 and 703.

6 3/2006 Section 2, “Electrical Characteristics,” moved to second section and all other section, table, and 
figure numbering change accordingly.
Table 7, “CLKIN AC Timing Specifications:” Changed max rise and fall time from 1.2 to 2.3.

Table 22, “GMII Receive AC Timing Specifications:” Changed min tTTKHDX from 0.5 to 1.0.

Table 30, “MII Management AC Timing Specifications:” Changed max value of tMDKHDX from 70 to 
170. 

Table 34, “Local Bus General Timing Parameters—DLL on:” Changed min tLBIVKH2 from 1.7 to 2.2.

Table 36, “JTAG interface DC Electrical Characteristics:” Changed VIH input high voltage min to 2.0.

Table 54, “Operating Frequencies for TBGA:”

 • Updated TBD values.
 • Changed maximum coherent system bus frequency for TBGA 667-MHz device to 333 MHz.
Table 55, “Operating Frequencies for PBGA:”

 • Updated TBD values.
 • Changed PBGA maximum coherent system bus frequency to 266 MHz, and maximum DDR 

memory bus frequency to 133 MHz.
Table 60, “Suggested PLL Configurations”: Removed some values from suggested PLL 
configurations for reference numbers 902, 922, 903, and 923.

Table 67, “Part Numbering Nomenclature”: Updated TBD values in note 1.

Added Table 68, “SVR Settings.”
Added Section 23.2, “Part Marking.”

5 10/2005 In Table 57, updated AAVID 30x30x9.4 mm Pin Fin (natural convection) junction-to-ambient thermal 
resistance, from 11 to 10.

4 9/2005 Added Table 2, “MPC8347E Typical I/O Power Dissipation.”

3 8/2005 Table 1: Updated values for power dissipation that were TBD in Revision 2.

2 5/2005 Table 1: Typical values for power dissipation are changed to TBD.
Table 48: Footnote numbering was wrong. THERM0 should have footnote 9 instead of 8.
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Document Revision History

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

0 4/2005 Initial release.
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