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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 valuesin
Table 2 are the recommended and tested operating conditions. Proper device operation outside these
conditionsis not guaranteed.

Table 2. Recommended Operating Conditions

Characteristic Symbol Recommended Unit Notes
Value

Core supply voltage Vop 1.2V + 60 mV \% 1
PLL supply voltage AVpp 1.2V +60mV \% 1
DDR DRAM I/O supply voltage GVpp 25V +125mVv \%
Three-speed Ethernet 1/O supply voltage LVpp1 3.3V +330mVv \%

25V £125mV
Three-speed Ethernet 1/O supply voltage LVpp2 3.3V +330mVv \%

25V £125mV
PCI, local bus, DUART, system control and power OVpp 3.3V £330 mV \Y,
management, 1°C, and JTAG 1/O voltage

Note:

1 GVpp, LVpp, OVpp, AVpp, and Vpp must track each other and must vary in the same direction—either in the positive or
negative direction.

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

GILIOVpp + 20% — —— —— — — —— — = —— ——
G/L/OVDD+5%— —

Viy G/L/IOVpp - - [ -

GND R o
GND-03V- — "+ — — — — — — — — — — —
V)L I
GND-o07v L _ _ _ _
—>| |<— Not to Exceedllo%
Note: I of tinterface

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

Figure 2. Overshoot/Undershoot Voltage for GVpp/OVpp/LVpp
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Electrical Characteristics

Figure 3 shows the undershoot and overshoot voltage of the PCI interface of the MPC8347E for the 3.3-V
signals, respectively.

Overvoltage 7.1V p-to-p
Waveform (Min)
' Y
Undervoltage 7.1V p-to-p
Waveform (Min)

Figure 3. Maximum AC Waveforms on PClI Interface for 3.3-V Signaling

2.1.3 Output Driver Characteristics

Table 3 provides information on the characteristics of the output driver strengths. The values are
preliminary estimates.

Table 3. Output Drive Capability

Driver Type Output I(n;z?edance \?:lit):g;)é

Local bus interface utilities signals 40 OVpp =3.3V

PCI signals (not including PCI output clocks) 25

PCI output clocks (including PCI_SYNC_OUT) 40

DDR signal 18 GVpp =25V

TSEC/10/100 signals 40 LVpp =2.5/3.3V

DUART, system control, 1°C, JTAG, USB 40 OVpp = 3.3V

GPIO signals 40 OVpp = 3.3V,
LVpp = 2.5/3.3V

2.2 Power Sequencing

MPC8347E does not require the core supply voltage and 1/0 supply voltagesto be applied in any particular
order. Note that during the power ramp up, before the power supplies are stable, there may be a period of
timethat 1/0 pinsare actively driven. After the power is stable, aslong as PORESET is asserted, most I/0
pins are three-stated. To minimize the time that 1/0 pins are actively driven, it is recommended to apply
core voltage before 1/0 voltage and assert PORESET before the power supplies fully ramp up.
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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.
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DDR SDRAM

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

6.2.1 DDR SDRAM Input AC Timing Specifications

Table 13 provides the input AC timing specifications for the DDR SDRAM interface.

Table 13. DDR SDRAM Input AC Timing Specifications
At recommended operating conditions with GVpp, of 2.5 V + 5%.

Parameter Symbol Min Max Unit Notes
AC input low voltage Vi — MVgee—0.31 \Y
AC input hlgh voltage V|H MVREF +0.31 GVDD +0.3 \Y
MDQS—MDQ/MECC input skew per byte tDISKEW — ps 1
333 MHz 750
266 MHz 1125

Note:

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

Figure 4 illustrates the DDR input timing diagram showing the tp, g« gy timing parameter.

K Y ——
<—tMCK—>

MCK[n] /\ /:\ /:\ /:\

S
_________><__

MDQSIn] ' ' A 3—4/—\

MDQ(X]

; DO% Dl>§i§8§<

DISKEW —»| | <—

|
|
Figure 4. DDR Input Timing Diagram

6.2.2 DDR SDRAM Output AC Timing Specifications

Table 14 and Table 15 provide the output AC timing specifications and measurement conditionsfor the
DDR SDRAM interface.
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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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JTAG

Figure 28 provides the TRST timing diagram.

TRST VM VM

< tTRST >
VM = Midpoint Voltage (OVpp/2)
Figure 28. TRST Timing Diagram

Figure 29 provides the boundary-scan timing diagram.

JTAG 5( VM VM

External Clock
t\‘

tTOVKH —>  [<—
> <— t3TDXKH

Boundary R < >< Input >< >
Data Inputs Data Valid

< tyTiLDV
tyTkLDX —> <—

Boundary

Data Outputs Output Data Valid

—>| tTKLDZ \r—

Boundary
Data Outputs

Output Data Valid >/| N

VM = Midpoint Voltage (OVpp/2)
Figure 29. Boundary-Scan Timing Diagram

Figure 30 provides the test access port timing diagram.

JTAG \
External Clock N\ M N VM
LUTIVKH —>|  |<—
. ~<— LTiIXKH
Input
TDI, TMS N < >< Data Valid >< >
< tyTKLOV
tTkLOX —> <—
TDO Output Data Valid

—> t7KLOZ J«
TDO Output Data Valid >/| N

VM = Midpoint Voltage (OVpp/2)

Figure 30. Test Access Port Timing Diagram
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17 SPI

This section describes the SPI DC and AC electrical specifications.

17.1 SPI DC Electrical Characteristics

Table 49 provides the SPI DC electrical characteristics.
Table 49. SPI DC Electrical Characteristics

SPI

Characteristic Symbol Condition Min Max Unit
Input high voltage Vi 2.0 OVpp +0.3 \Y
Input low voltage Vi -0.3 0.8 \Y
Input current N 15 pA
Output high voltage Vou lon =-8.0 mA 24 —
Output low voltage Vo loL = 8.0 mA — 0.5
Output low voltage VoL loL =3.2mA — 0.4
17.2 SPI AC Timing Specifications
Table 50 provides the SPI input and output AC timing specifications.

Table 50. SPI AC Timing Specifications1
Characteristic Symbol? Min Max Unit

SPI outputs valid—Master mode (internal clock) delay tNIKHOV 6 ns
SPI outputs hold—Master mode (internal clock) delay tNIKHOX 0.5 ns
SPI outputs valid—Slave mode (external clock) delay tNEKHOV 8 ns
SPI outputs hold—Slave mode (external clock) delay tNEKHOX 2 ns
SPI inputs—Master mode (internal clock input setup time tNIVKH 4 ns
SPI inputs—Master mode (internal clock input hold time tNIIXKH 0 ns
SPI inputs—Slave mode (external clock) input setup time tNEIVKH 4 ns
SPI inputs—Slave mode (external clock) input hold time tNEIXKH 2 ns

Notes:

1. Output specifications are measured from the 50 percent level of the rising edge of CLKIN to the 50 percent level of the signal.

Timings are measured at the pin.

2. The symbols for timing specifications follow the pattern of tfirst 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, tNiKHOX symbolizes the internal timing
(N1) for the time SPICLK clock reference (K) goes to the high state (H) until outputs (O) are invalid (X).
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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
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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)

Signal Package Pin Number Pin Type SPS;V;; Notes
AVpp3 AF9 PowerforDDR | AVpp3
DLL (1.2 V)
AVpp4 U2 PowerforLBIU | AVpp4
DLL (1.2 V)
GND A2, B1, B2, D10, D18, E6, E14, E22, — —
F9, F12, F15, F18, F21, F24, G5, H6,
J23, L4, L6,L12, 113, 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, Ul6, Ul17, U18, V12,
V13, V14, V15, V16, V17, V23, V25,
W4, Y6, AA23, AB24, AC5, ACS,
AC11, AC14, AC17, AC20, AD9,
AD15, AD21, AE12, AE18, AF3, AF26
GVpp U9, V9, W10, W19, Y11, Y12, Y14, Powerfor DDR GVpp
Y15,Y17,Y18, AA6, AB5, AC9, AC12, DRAM I/O
AC15, AC18, AC21, AC24, AD6, ADS, voltage
AD14, AD20, AE5, AE11, AE17, AG2, 2.5V)
AG27
LVppl u20, W25 Power for LVppl
three-speed
Ethernet #1
and for
Ethernet
management
interface 1/0
(2.5V,3.3V)
LVpp2 V20, Y23 Power for LVpp2
three-speed
Ethernet #2
/0 (2.5,
3.3V)
Vbp J11, J12, J15, K10, K11, K12, K13, Power for core Vbb
K14, K15, K16, K17, K18, K19, L10, a.2v)
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
OVpp B27, D3, D11, D19, E15, E23, F5, F8, | PCI, 10/100 OVpp

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

Ethernet, and
other standard
(3.3V)
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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

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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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 businterface unit (Ibiu_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 x (1 + CFG_CLKIN_DIV)} x SPMF
In PCI host mode, PCI_SYNC_IN x (1 + CFG_CLKIN_DIV) isthe 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 fieldsin the reset configuration word low (RCWL),
which isloaded 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.

Theinternal ddr_clk frequency is determined by the following equation:
ddr_clk =csb_clk x (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.

Theinternal Ibiu_clk frequency is determined by the following equation:
Ibiu_clk=csb_clk x (1 +RCWL[LBIUCM])

Ibiu_clkis not the external local bus frequency; Ibiu_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 ratiois
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 Frzgfua;r:tcy Options
TSEC1 csb_clk/3 Off, csb_clk, csb_clk/2, csb_clk/3
TSEC2, I°C1 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
PCIl and DMA complex csb_clk Off, csb_clk
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Table 58. CSB Frequency Options for Agent Mode

Input Clock Frequency (MHz)?
CFG_CLKIN_DIV SPMF Incpsubt_((:::lc()(;k 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 4:1 100 133 266

High 0011 6:1 100 150 200

High 0100 8:1 133 200 266

High 0101 10:1 166 250 333

High 0110 12:1 200 300

High 0111 14:1 233

High 1000 16:1 266

1 CFG_CLKIN_DIV doubles csb_clk if set high.
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.

19.2 Core PLL Configuration

RCWL[COREPLL] selectstheratio between theinternal coherent system busclock (csb_clk) and the e300
core clock (core_clk). Table 59 shows the encodings for RCWL[COREPLL]. COREPLL valuesthat are
not listed in Table 59 should be considered as reserved.
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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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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 x 35 mm TBGA 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) Rgia 14 °C/IW 1,2
Junction-to-ambient natural convection on four-layer board (2s2p) Rgima 11 °C/IW 1,3
Junction-to-ambient (@ 200 ft/min) on single-layer board (1s) Rgima 11 °C/IW 1,3
Junction-to-ambient (@ 200 ft/min) on four-layer board (2s2p) Roima 8 °C/IW 1,3
Junction-to-ambient (@ 2 m/s) on single-layer board (1s) Roima 9 °C/IW 1,3
Junction-to-ambient (@ 2 m/s) on four-layer board (2s2p) Roima 7 °C/IW 1,3
Junction-to-board thermal Ress 3.8 °C/W 4
Junction-to-case thermal Reic 1.7 °C/W 5
Junction-to-package natural convection on top Vit 1 °C/W 6
Notes:
1. Junction temperature is a function of die size, on-chip power dissipation, package thermal resistance, mounting site (board)

w

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

. Per SEMI G38-87 and JEDEC JESD51-2 with the single-layer board horizontal.
. Per JEDEC JESD51-6 with the board horizontal, 1 m/s is approximately equal to 200 linear feet per minute (LFM).
. 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.

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

1012.1).

. 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 provides the package thermal characteristics for the 620 29 x 29 mm PBGA of the MPC8347E.

Table 62. Package Thermal Characteristics for PBGA

Characteristic Symbol Value Unit Notes
Junction-to-ambient natural convection on single-layer board (1s) Reia 21 °CIW 1,2
Junction-to-ambient natural convection on four-layer board (2s2p) Roiva 15 °C/IW 13
Junction-to-ambient (@ 200 ft/min) on single-layer board (1s) Rgiva 17 °C/IW 1,3
Junction-to-ambient (@ 200 ft/min) on four-layer board (2s2p) Reiva 12 °C/IW 1,3
Junction-to-board thermal Ress 6 °C/W 4
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23 Ordering Information

This section presents ordering information for the device discussed in this document, and it shows an
example of how the parts are marked.

NOTE

The information in this document is accurate for revision 1.1 silicon and
earlier. For information on revision 3.0 silicon and later versions (orderable
part numbers ending with A or B), seethe MPC8347EA Power QUICC™ ||
Pro Integrated Host Processor Hardware Specifications (Document Order
No. MPC8347EAEC).

23.1 Part Numbers Fully Addressed by This Document

Table 67 shows an analysis of the Freescale part numbering nomenclature for the MPC8347E. The
individual part numbers correspond to a maximum processor core frequency. Each part number also
containsarevision code that refersto the die mask revision number. For available frequency configuration
parts including extended temperatures, refer to the MPC8347E product summary page on our website
listed on the back cover of this document or, contact your local Freescale sales office.

Table 67. Part Numbering Nomenclature

MPC nnnn e t pp aa a r
Product Part Encryption Temperature1 Package? Processor Platform Revision
Code |Identifier | Acceleration Range 9 Frequency® | Frequency Level
MPC 8347 Blank = Not | Blank = 0to 105°C ZU =TBGA e300 core D = 266 Blank = 1.1
included C=-40to0 105°C | VV = PB free TBGA speed F = 333% or1.0
E =included ZQ =PBGA AD = 266
VR = PB Free PBGA AG =400
AJ =533
AL = 667
Notes:

1. For temperature range = C, processor frequency is limited to 400 (PBGA) with a platform frequency of 266 and up to
667(TBGA)with a platform frequency of 333

2. See Section 18, “Package and Pin Listings,” for more information on available package types.

3. Processor core frequencies supported by parts addressed by this specification only. Not all parts described in this
specification support all core frequencies. Additionally, parts addressed by Part Number Specifications may support other

maximum core frequencies.
4. ALF marked parts support DDR1 up to 333 MHz (at 333 MHz CSB as the 'F' marking implies) and DDR2 up to 400 MHz (at
200 MHz CSB). AJF marked parts support DDR1 and DDR2 up to 333 MHz (at a CSB of 333 MHz), but DDR2 at 400 MHz

(CSB at 200 MHz) is NOT guaranteed.

Table 68 shows the SVR settings by device and package type.
Table 68. SVR Settings

Device Package SVR (Rev. 1.0)
MPC8347E TBGA 8052_0010
MPC8347 TBGA 8053_0010
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