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Power Characteristics

supplies are stable and if the 1/0 voltages are supplied before the core voltage, there may be a period of
time that all input and output pins will actively be driven and cause contention and excessive current from
3Ato 5A. In order to avoid actively driving the 1/0 pins and to eliminate excessive current draw, apply the
core voltage (Vpp) before the 1/0 voltage (GVpp, LVpp, and OVpp) and assert PORESET before the
power supplies fully ramp up. In the case where the core voltage is applied first, the core voltage supply
must rise to 90% of its nominal value before the 1/0 supplies reach 0.7 V, see Figure 4.

Voltage A
I/0 Voltage (GVDD, LVDD, OVDD)

Core Voltage (Vpp, AVpp)

90% |
. > Time

Figure 4. Power Sequencing Example

1/0 voltage supplies (GVpp, LVpp, and OVpp) do not have any ordering requirements with respect to one
another.

3 Power Characteristics

The estimated typical power dissipation for the MPC8347EA device is shown in Table 4.
Table 4. MPC8347EA Power Dissipation1

Core CSsB
Frequency Frequency | TypicalatT,;=65 | Typical>® | Maximum* | Unit
(MHz) (MHz)
PBGA 266 266 13 16 18 w
133 1.1 1.4 1.6 w
400 266 1.5 1.9 2.1 W
133 1.4 1.7 1.9 W
400 200 1.5 1.8 2.0 W
100 1.3 1.7 1.9 w
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Power Characteristics

Table 5 shows the estimated typical I/0O power dissipation for MPC8347EA.
Table 5. MPC8347EA Typical I/0 Power Dissipation

DDR2 DDR1 ov LV LV
Interface Parameter GVpp | GVpp 3 3D\[I)) 3 303) @ 503) Unit Comments
(1.8V) (25V) : : :
DDR I/O 200 MHz, 32 bits 0.31 0.42 — — — W —
65% utilization -
55V 200 MHz, 64 bits 0.42 0.55 — — — w —
Rs=20Q 266 MHz, 32 bits 0.35 0.5 — — — W —
Rt=50Q
2 pair of clocks 266 MHz, 64 bits 0.47 0.66 — — — w —
300 MHz,! 32 bits 0.37 0.54 — — — W —
300 MHz, 64 bits 0.50 0.7 — — — W —
333 MHz," 32 bits 0.39 0.58 — — — W —
333 MHz, 64 bits 0.53 0.76 — — — W —
400 MHz," 32 bits 0.44 — — — — —
400 MHz," 64 bits 0.59 — — — — —
PCI 1/0 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 B
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 1/0 Ml — — — 0.01 — w Multiply by number of
load = 25 pF interfaces used.
GMIl 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/0 — — 0.01 — — W —

! TBGA package only.
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RESET Initialization

4.3 TSEC Gigabit Reference Clock Timing

Table 8 provides the TSEC gigabit reference clocks (EC_GTX_CLK125) AC timing specifications.

Table 8. EC_GTX_CLK125 AC Timing Specifications
At recommended operating conditions with LVpp = 2.5 £ 0.125 mV/ 3.3 V = 165 mV

Parameter Symbol Min Typical Max Unit Notes
EC_GTX_CLK125 frequency tg125 — 125 — MHz —
EC_GTX_CLK125 cycle time tg125 — 8 — ns —
EC_GTX_CLK125 rise and fall time tg125R/tG125F — — ns 1

LVpp=25V 0.75
LVpp=3.3V 1.0
EC_GTX_CLK125 duty cycle tg1osH/tG125 — % 2
GMII, TBI 45 55
1000Base-T for RGMII, RTBI 47 53
EC_GTX_CLK125 jitter — — — +150 ps 2

Notes:

1. Rise and fall times for EC_GTX_CLK125 are measured from 0.5 and 2.0 V for LVpp = 2.5 V and from 0.6 and 2.7 V for
LVpp=3.3 V.

2. EC_GTX_CLK125 is used to generate the GTX clock for the e TSEC transmitter with 2% degradation. The EC_GTX_CLK125
duty cycle can be loosened from 47%/53% as long as the PHY device can tolerate the duty cycle generated by the eTSEC
GTX_CLK. See Section 8.2.4, “RGMII and RTBI AC Timing Specifications for the duty cycle for 10Base-T and 100Base-T
reference clock.

5 RESET Initialization

This section describes the DC and AC electrical specifications for the reset initialization timing and
electrical requirements of the MPC8347EA.

5.1 RESET DC Electrical Characteristics

Table 9 provides the DC electrical characteristics for the RESET pins of the MPC8347EA.
Table 9. RESET Pins DC Electrical Characteristics’

Parameter Symbol Condition Min Max Unit
Input high voltage Vi — 2.0 OVpp + 0.3 Vv
Input low voltage VL — -0.3 0.8 \
Input current N — — +5 pA
Output high voltage® Vou lon = —8.0 mA 2.4 —
Output low voltage VoL loL =8.0mA — 0.5
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DDR and DDR2 SDRAM

Table 20. DDR and DDR2 SDRAM Output AC Timing Specifications (continued)

At recommended operating conditions with GVpp of (1.8 or 2.5 V) + 5%.

Parameter Symbol 1 Min Max Unit | Notes
266 MHz 1100 —
200 MHz 1200 —
MDQS preamble start topkpmp | 0.5 x tyck — 0.6 | =0.5 x tyck + 0.6 ns
MDQS epilogue end tDDKHME -0.6 0.6 ns

Notes:

1

\°]

. The symbols for timing specifications follow the pattern of Yfirst two letters of functional block)(signal)(state)(reference)(state) for inputs

and t(l‘irst two letters of functional block)(reference)(state)(signal)(state) for outputs. Output hold time can be read as DDR timing (DD) from
the rising or falling edge of the reference clock (KH or KL) until the output goes invalid (AX or DX). For example, tppknas
symbolizes DDR timing (DD) for the time ty,cx memory clock reference (K) goes from the high (H) state until outputs (A) are
set up (S) or output valid time. Also, tppk px symbolizes DDR timing (DD) for the time ty,cx memory clock reference (K) goes
low (L) until data outputs (D) are invalid (X) or data output hold time.

. All MCK/MCK referenced measurements are made from the crossing of the two signals +0.1 V.
. ADDR/CMD includes all DDR SDRAM output signals except MCK/MCK, MCS, and MDQ/MECC/MDM/MDQS. For the

ADDR/CMD setup and hold specifications, it is assumed that the clock control register is set to adjust the memory clocks by
1/2 applied cycle.

. tppkHmH follows the symbol conventions described in note 1. For example, tppkpmy describes the DDR timing (DD) from the

rising edge of the MCK(n) clock (KH) until the MDQS signal is valid (MH). tppkHmn €an be modified through control of the
DQSS override bits in the TIMING_CFG_2 register and is typically set to the same delay as the clock adjust in the CLK_CNTL
register. The timing parameters listed in the table assume that these two parameters are set to the same adjustment value.
See the MPC8349EA PowerQUICC Il Pro Integrated Host Processor Family Reference Manual for the timing modifications
enabled by use of these bits.

. Determined by maximum possible skew between a data strobe (MDQS) and any corresponding bit of data (MDQ), ECC

(MECC), or data mask (MDM). The data strobe should be centered inside the data eye at the pins of the microprocessor.

. All outputs are referenced to the rising edge of MCK(n) at the pins of the microprocessor. Note that tppkymp follows the

symbol conventions described in note 1.

Figure 6 shows the DDR SDRAM output timing for the MCK to MDQS skew measurement (tppkHMH)-

MCK][n] \/ \.
MCK[n] /\ /
le—— tMpK —> :
| | |
| | |
<—tDDKHMHmMax) = 0.6 ns :
| |
I
MDQS

|
|
|
|
|
|
|
|
<— tDDKHMH(min) = 0.6 ns

MDQS

Figure 6. Timing Diagram for tppknmH
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DUART

Figure 7 shows the DDR SDRAM output timing diagram.

MCKn] \/ \/ \/ \/ \/ \/
MCK]n] /N /\ /:\ /:\ /:\ /:\
<«—tyck——> : | | | |
; | | I I I I
: | | | I I | |
:<—tDDKHAS:tDDKH08: | : : : :
—> +<—{ppkHAX: tDDKHCX! : : | |
4 1 |
ADDR/CMD/MODT Write AO NOOP! | I I I I
! | ! ! I I | |
| tDDKHMP > < | | | | |
| | | |
! : : tDDKHMH: | | | |
: | - | | ! | |
I | |
MDQS[n] : , - | | | | s
| ! ‘\—' ' | | S J<—topkrHuE
| | —>|| |<—tppkHDs . \ . .
' ' ! —> | |<—tDDK|_Ds
MDQ][x] DO D1
~>‘ <—1tDDKLDX
tDDKHDX —>|  |<—

Figure 7. DDR SDRAM Output Timing Diagram

(W GVpp/2
R, =50 O

L

Figure 8. DDR AC Test Load

Figure 8 provides the AC test load for the DDR bus.

Output 4€>
L

Zy=500

7 DUART

This section describes the DC and AC electrical specifications for the DUART interface of the
MPC8347EA.

7.1 DUART DC Electrical Characteristics

Table 21 provides the DC electrical characteristics for the DUART interface of the MPC8347EA.
Table 21. DUART DC Electrical Characteristics

Parameter Symbol Min Max Unit
High-level input voltage Viy 2 OVpp + 0.3 \
Low-level input voltage Vi -0.3 0.8 \
Input current (0.8 V<V|y<2V) N — +5 pA
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Ethernet: Three-Speed Ethernet, Ml Management

Table 21. DUART DC Electrical Characteristics (continued)

Parameter Symbol Min Max Unit
High-level output voltage, Igy = —100 pA VoH OVpp—-0.2 — \
Low-level output voltage, o, = 100 pA VoL — 0.2 \'%

7.2 DUART AC Electrical Specifications

Table 22 provides the AC timing parameters for the DUART interface of the MPC8347EA.
Table 22. DUART AC Timing Specifications

Parameter Value Unit Notes
Minimum baud rate 256 baud —
Maximum baud rate > 1,000,000 baud 1
Oversample rate 16 — 2

Notes:
1. Actual attainable baud rate will be limited by the latency of interrupt processing.

2. The middle of a start bit is detected as the 8™ sampled 0 after the 1-to-0 transition of the start bit. Subsequent bit values are
sampled each 16! sample.

8 Ethernet: Three-Speed Ethernet, Mll Management

This section provides the AC and DC electrical characteristics for three-speeds (10/100/1000 Mbps) and
MII management.

8.1 Three-Speed Ethernet Controller
(TSEC)—GMII/MII/TBI/RGMII/RTBI Electrical Characteristics

The electrical characteristics specified here apply to gigabit media independent interface (GMII), the
media independent interface (MII), ten-bit interface (TBI), reduced gigabit media independent

interface (RGMII), and reduced ten-bit interface (RTBI) signals except management data input/output
(MDI0O) and management data clock (MDC). The MII, GMII, and TBI interfaces are defined for 3.3V,
and the RGMII and RTBI interfaces are defined for 2.5 V. The RGMII and RTBI interfaces follow the
Hewlett-Packard Reduced Pin-Count Interface for Gigabit Ethernet Physical Layer Device Specification,
Version 1.2a (9/22/2000). The electrical characteristics for MDIO and MDC are specified in Section 8.3,
“Ethernet Management Interface Electrical Characteristics.”

MPC8347EA PowerQUICC Il Pro Integrated Host Processor Hardware Specifications, Rev. 12

Freescale Semiconductor 23



Ethernet: Three-Speed Ethernet, MIl Management

8.1.1

TSEC DC Electrical Characteristics

GMII, MII, TBI, RGMII, and RTBI drivers and receivers comply with the DC parametric attributes
specified in Table 23 and Table 24. The RGMII and RTBI signals in Table 24 are based on a 2.5-V CMOS
interface voltage as defined by JEDEC EIA/JESDS8-5.

Table 23. GMII/TBI and MIlI DC Electrical Characteristics

Parameter Symbol Conditions Min Max Unit
Supply voltage 3.3 V LVDD2 — 2.97 3.63 \
Output high voltage Vou loy=-4.0mA | LVpp=Min 2.40 LVpp + 0.3 Vv
Output low voltage VoL loL=4.0mA LVpp = Min GND 0.50 Vv
Input high voltage ViH — — 2.0 LVpp + 0.3 \
Input low voltage VL — — -0.3 0.90 \
Input high current iy Vin' = Wpp — 40 nA
Input low current m Vin' = GND —600 — nA

Notes:

1. The symbol V), in this case, represents the LV y symbol referenced in Table 1 and Table 2.
2. GMII/MII pins not needed for RGMII or RTBI operation are powered by the OVpp supply.

Table 24. RGMII/RTBI (When Operating at 2.5 V) DC Electrical Characteristics

Parameters Symbol Conditions Min Max Unit
Supply voltage 2.5 V LVpp — 2.37 2.63 \Y
Output high voltage VoH lon=—-1.0mA LVpp = Min 2.00 LVpp + 0.3 \Y
Output low voltage VoL loL=1.0mA LVpp = Min GND -0.3 0.40 \Y
Input high voltage Viy — LVpp = Min 1.7 LVpp + 0.3 \
Input low voltage VL — LVpp = Min -0.3 0.70 Vv
Input high current iy Vin' = Wpp — 10 nA
Input low current M Vin' = GND -15 — A

Note:

1. The symbol V), in this case, represents the LV y symbol referenced in Table 1 and Table 2.

8.2 GMIl, Mil, TBI, RGMII, and RTBI AC Timing Specifications
The AC timing specifications for GMII, MIl, 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.
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Ethernet: Three-Speed Ethernet, MIl Management
Table 26. GMII Receive AC Timing Specifications (continued)

At recommended operating conditions with LVpp/OVpp of 3.3 V + 10%.

Parameter/Condition Symbol’ Min Typ Max Unit

RX_CLK clock rise (20%—80%) tGRXR — — 1.0 ns

RX_CLK clock fall time (80%—20%) tGRxE — — 1.0 ns

Note:

1. The symbols for timing specifications follow the pattern of Yfirst two letters of functional block)(signal) (state) (reference)(state) fqr in|_ou.ts
and Y(irst two letters of functional block)(reference)(state)(signal)(state) Or outputs. For example, tgrpykH Symbolizes GMII receive timing
(GR) with respect to the time data input signals (D) reaching the valid state (V) relative to the tgy clock reference (K) going
to the high state (H) or setup time. Also, tgrpxkL Symbolizes GMII receive timing (GR) with respect to the time data input
signals (D) went invalid (X) relative to the tgry clock reference (K) going to the low (L) state or hold time. In general, the clock
reference symbol is based on three letters representing the clock of a particular function. For example, the subscript of tgrx
represents the GMII (G) receive (RX) clock. For rise and fall times, the latter convention is used with the appropriate letter:
R (rise) or F (fall).

Figure 10 shows the GMII receive AC timing diagram.
l< teRx >
RX_CLK
<—1GRXH >
RXD[7:0]
RX_DV
RX_ER
<— lGRDXKH —>
tGRDVKH —> <
Figure 10. GMII Receive AC Timing Diagram
8.2.2 MIl AC Timing Specifications

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

8.2.2.1

MIl Transmit AC Timing Specifications

Table 27 provides the MII transmit AC timing specifications.

Table 27. MIl Transmit AC Timing Specifications

At recommended operating conditions with LVpp/OVpp of 3.3 V + 10%.

Parameter/Condition Symbol’ 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 tTXHAMTX 35 — 65 %
TX_CLK to MIl data TXD[3:0], TX_ER, TX_EN delay tMTKHDX 1 5 15 ns
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Ethernet: Three-Speed Ethernet, MIl Management

Table 28. Mil Receive AC Timing Specifications (continued)
At recommended operating conditions with LVpp/OVpp of 3.3 V + 10%.

Parameter/Condition Symbol’ Min Typ Max Unit
RX_CLK clock rise (20%—80%) tMRXR 1.0 — 4.0 ns
RX_CLK clock fall time (80%—20%) tMRXF 1.0 — 4.0 ns

Note:

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

R (rise) or F (fall).

Figure 12 provides the AC test load for TSEC.

Output ~@ Zp=500 O AN OVpp/2
R.=500

Figure 12. TSEC AC Test Load

Figure 13 shows the MII receive AC timing diagram.

l< tMRx > tMRXR
RX_CLK
tMRXH tMRXF
RXDI[3:0]
RX_DV Valid Data
RX_ER
tMRDVKH <
—> <—tMRDXKH

Figure 13. MIl Receive AC Timing Diagram

8.2.3 TBI AC Timing Specifications

This section describes the TBI transmit and receive AC timing specifications.
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Ethernet: Three-Speed Ethernet, Ml Management

8.2.4 RGMII and RTBI AC Timing Specifications

Table 31 presents the RGMII and RTBI AC timing specifications.
Table 31. RGMII and RTBI AC Timing Specifications

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

Parameter/Condition Symbol’ Min Typ Max Unit
Data to clock output skew (at transmitter) tskraGT -0.5 — 0.5 ns
Data to clock input skew (at receiver)? tskraT 1.0 — 2.8 ns
Clock cycle duration® traT 7.2 8.0 8.8 ns
Duty cycle for 1000Base-T# ® taaTH/tRGT 45 50 55 %
Duty cycle for 10BASE-T and 100BASE-TX3 ° traTH/tRGT 40 50 60 %
Rise time (20%—-80%) traTR — — 0.75 ns
Fall time (80%—20%) tragTF — — 0.75 ns

Notes:

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

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

to the associated clock signal.

. For 10 and 100 Mbps, tggT Scales to 400 ns + 40 ns and 40 ns + 4 ns, respectively.

4. Duty cycle may be stretched/shrunk during speed changes or while transitioning to a received packet clock domains as long
as the minimum duty cycle is not violated and stretching occurs for no more than three tggt of the lowest speed transitioned.

5. Duty cycle reference is LVpp/2.

w
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JTAG

Table 41. JTAG AC Timing Specifications (Independent of CLKIN)1 (continued)

At recommended operating conditions (see Table 2).

Parameter Symbol? Min Max Unit Notes
JTAG external clock to output high impedance: ns
Boundary-scan data tyTkLDZ 2 19 5,6

Notes:

1. All outputs are measured from the midpoint voltage of the falling/rising edge of t1¢ i 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 18).
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 tirst two letters of functional block)(reference)(state)(signal)(state) fOr outputs. For example, trpykH Symbolizes JTAG device timing
(JT) with respect to the time data input signals (D) reaching the valid state (V) relative to the t 1 clock reference (K) going
to the high (H) state or setup time. Also, tjtpxkH Symbolizes JTAG timing (JT) with respect to the time data input signals (D)
went invalid (X) relative to the t g 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 ty¢| k-

. Non-JTAG signal output timing with respect to ty¢ k-

. Guaranteed by design and characterization.

o O~ W

Figure 27 provides the AC test load for TDO and the boundary-scan outputs of the MPC8347EA.

Output {) Zo =500 () - '\/\é\é 3 OVpp/2
L =
il 1

Figure 27. AC Test Load for the JTAG Interface
Figure 28 provides the JTAG clock input timing diagram.

JTAG
External Clock

< tirg >| Utar —>
VM = Midpoint Voltage (OVpp/2)

Figure 28. JTAG Clock Input Timing Diagram

Figure 29 provides the TRST timing diagram.

TRST VM VM

<

< trRsT >|
VM = Midpoint Voltage (OVpp/2)

Figure 29. TRST Timing Diagram
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Package and Pin Listings

Table 55. MPC8347EA (TBGA) Pinout Listing (continued)

Signal Package Pin Number Pin Type ;?;vpel; Notes
TSEC2_TXD[3:0)/GPIO1[17:20] B5, A5, F8, B6 I/0 LVpp2 —
TSEC2_TX_ER/GPI01[24] F14 I/0 OVpp —
TSEC2_TX_EN/GPIO1[12] C5 I/0 LWVpp2 3
TSEC2_TX_CLK/GPIO1[30] E14 I/0 OVpp —

DUART
UART_SOUT[1:2/MSRCID[0:1)/LSRCID[0:1] AK27, AN29 o OVpp —
UART_SIN[1:2/MSRCID[2:3]/LSRCID[2:3] AL28, AM29 I/0 OVpp —
UART_CTS[1)/MSRCID4/LSRCID4 AP30 I/O OVpp —
UART_CTS[2)/MDVAL/ LDVAL AN30 /0 OVpp —
UART_RTS[1:2] AP31, AM30 o] OVpp —
I2C interface
[IC1_SDA AK29 I/0 OVpp 2
lIC1_SCL AP32 I/0 OVpp 2
lIC2_SDA AN31 I/0 OVpp 2
lIC2_SCL AM31 I/0 OVpp 2
SPI
SPIMOSI/LCS[6] AN32 I/0 OVpp —
SPIMISO/LCS[7] AP33 1’0 OVpp —
SPICLK AK30 1/0 OVpp —
SPISEL AL31 | OVpp —
Clocks
PCI_CLK_OUT[0:2] AN9, AP9, AM10 o} OVpp —
PCI_CLK_OUT[3)LCS[6] AN10 ¢} OVpp —
PCI_CLK_OUTI[4)/LCS[7] AJ11 0 OVpp —
PCI_SYNC_IN/PCI_CLOCK AK12 | OVpp —
PCI_SYNC_OUT AP11 0 OVpp 3
RTC/PIT_CLOCK AM32 | OVpp —
CLKIN AM9 | OVpp —
JTAG
TCK E20 | OVpp —
TDI F20 | OVpp 4
TDO B20 o) OVpp 3
TMS A20 | OVpp 4
TRST B19 | OVpp 4
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Package and Pin Listings

Table 56. MPC8347EA (PBGA) Pinout Listing (continued)

. . . Power
Signal Package Pin Number Pin Type Supply Notes
PCI1_TRDY A13 I/0 OVpp 5
PCI1_IRDY E13 I/0 OVpp 5
PCI1_STOP C13 I/0 OVpp 5
PCI1_DEVSEL B13 I/0 OVpp 5
PCI1_IDSEL C17 | OVpp —
PCI1_SERR Cc12 I/0 OVpp 5
PCI1_PERR B12 1/0 OVpp 5
PCI1_REQI0] A21 I/0 OVpp
PCI1_REQ[1)/CPCI1_HS_ES C19 | OVpp —
PCI1_REQJ[2:4] C18, A19, E20 | OVpp —
PCI1_GNTO B20 I/0 OVpp —
PCI1_GNT1/CPCI1_HS_LED C20 O OVpp —
PCI1_GNT2/CPCI1_HS_ENUM B19 0] OVpp —
PCI1_GNT[3:4] A20, E18 0] OVpp —
M66EN L26 | OVpp —
DDR SDRAM Memory Interface
MDQ[0:63] AC25, AD27, AD25, AH27, AE28, I/0 GVpp —
AD26, AD24, AF27, AF25, AF28,
AH24, AG26, AE25, AG25, AH26,
AH25, AG22, AH22, AE21, AD19,
AE22, AF23, AE19, AG20, AG19,
AD17, AE16, AF16, AF18, AG18,
AH17, AH16, AG9, AD12, AG7, AES,
AD11, AH9, AH8, AF6, AF8, AE6,
AF1, AE4, AG8, AH3, AG3, AG4, AH2,
AD7, AB4, AB3, AG1, AD5, AC2, AC1,
AC4, AA3, Y4, AA4, AB1, AB2, Y5, Y3
MECCI[0:4]/MSRCID[0:4] AG13, AE14, AH12, AH10, AE15 I/0 GVpp —
MECCI[5)/MDVAL AH14 I/0 GVpp —
MECCI[6:7] AE13, AH11 I/0 GVpp —
MDM][0:8] AG28, AG24, AF20, AG17, AE9, AH5, 0] GVpp —
AD1, AA2, AG12
MDQSJ[0:8] AE27, AE26, AE20, AH18, AG10, AF5, I/0 GVpp —
ACS3, AA1, AH13
MBA[0:1] AF10, AF11 O GVpp —
MA[0:14] AF13, AF15, AG16, AD16, AF17, o GVpp —
AH20, AH19, AH21, AD18, AG21,
AD13, AF21, AF22, AE1, AA5
MWE AD10 0] GVpp —
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Table 56. MPC8347EA (PBGA) Pinout Listing (continued)

Signal Package Pin Number Pin Type ;?;vpel; Notes
MPH1_PCTLO/DR_TX_VALID_PCTLO A26 0] OVpp —
MPH1_PCTL1/DR_TX_VALIDH_PCTLA1 B25 O OVpp —
MPH1_CLK/DR_CLK A25 | OVpp —

USB Port 0
MPHO_DO_ENABLEN/DR_D8_CHGVBUS D24 1/0 OVpp —
MPHO_D1_SER_TXD/DR_D9_DCHGVBUS C24 I/0 OVpp —
MPHO_D2_VMO_SEO/DR_D10_DPPD B24 1/0 OVpp —
MPHO_D3_SPEED/DR_D11_DMMD A24 I/0 OVpp —
MPHO_D4_DP/DR_D12_VBUS_VLD D23 I/0 OVpp —
MPHO_D5_DM/DR_D13_SESS_END C23 I/0 OVpp —
MPHO_D6_SER_RCV/DR_D14 B23 /0 OVpp —
MPHO_D7_DRVVBUS/DR_D15_IDPULLUP A23 /0 OVpp —
MPHO_NXT/DR_RX_ACTIVE_ID D22 | OVpp —
MPHO_DIR_DPPULLUP/DR_RESET C22 I/0 OVpp —
MPHO_STP_SUSPEND/DR_TX_READY B22 I/0 OVpp —
MPHO_PWRFAULT/DR_RX_VALIDH A22 | OVpp —
MPHO_PCTLO/DR_LINE_STATEO E21 /0 OVpp —
MPHO_PCTL1/DR_LINE_STATE1 D21 1/0 OVpp —
MPHO_CLK/DR_RX_VALID c21 | OVpp —
Programmable Interrupt Controller
MCP_OUT ES o OVpp 2
IRQO/MCP_IN/GPI02[12] J28 I/0 OVpp —
IRQ[1:5)/GPI02[13:17] K25, J25, H26, L24, G27 1/0 OVpp —
IRQ[6)/GPI02[18)/CKSTOP_OUT G28 I/0 OVpp —
IRQ[7)/GPI02[19)/CKSTOP_IN J26 1/O OVpp —
Ethernet Management Interface
EC_MDC Y24 o) LVpp1 —
EC_MDIO Y25 /0 LVpp1 11
Gigabit Reference Clock
EC_GTX_CLK125 Y26 | LVpp1 —
Three-Speed Ethernet Controller (Gigabit Ethernet 1)
TSEC1_COL/GPIO2[20] M26 I/0 OVpp —
TSEC1_CRS/GPI02[21] u2s /0 LVpp+ —
TSEC1_GTX_CLK V24 o) LVpp1 3
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Table 56. MPC8347EA (PBGA) Pinout Listing (continued)

Signal Package Pin Number Pin Type ;?;vpel; Notes
TSEC1_RX_CLK u26 | LVpp1 —
TSEC1_RX_DV u24 | LVpp1 —
TSEC1_RX_ER/GPI102[26] L28 1/0 OVpp —
TSEC1_RXD[7:4)/GP102[22:25] M27, M28, N26, N27 I/0 OVpp —
TSEC1_RXD[3:0] W26, W24, Y28, Y27 | LVpp1 —
TSEC1_TX_CLK N25 | OVpp —
TSEC1_TXD[7:4]/GPI02[27:30] N28, P25, P26, P27 I/0 OVpp —
TSEC1_TXD[3:0] V28, V27, V26, W28 o) LWVpp1 10
TSEC1_TX_EN w27 o) LVpp1 —
TSEC1_TX_ER/GPIO2[31] N24 /0 OVpp —
Three-Speed Ethernet Controller (Gigabit Ethernet 2)
TSEC2_COL/GPIO1[21] P28 1/0 OVpp —
TSEC2_CRS/GPIO1[22] AC28 1/0 LVpp2 —
TSEC2_GTX_CLK AC27 o] LVpp2 —
TSEC2_RX_CLK AB25 | LVpp2 —
TSEC2_RX_DV/GPIO1[23] AC26 /0 LVpp2 —
TSEC2_RXD[7:4)/GP101[26:29] R28, T24, T25, T26 /0 OVpp —
TSEC2_RXD[3:0)/GPI01[13:16] AA25, AA26, AA27, AA28 I/O LVpp2 —
TSEC2_RX_ER/GPI01[25] R25 1/0 OVpp —
TSEC2_TXD[7)/GPIO1[31] T27 1/0 OVpp —
TSEC2_TXD[6]/DR_XCVR_TERM_SEL T28 0] OVpp —
TSEC2_TXD[5)/DR_UTMI_OPMODEH1 u28 (0] OVpp —
TSEC2_TXD[4)/DR_UTMI_OPMODEO u27 0] OVpp —
TSEC2_TXD[3:0)/GPI01[17:20] AB26, AB27, AA24, AB28 I/O LVpp2 —
TSEC2_TX_ER/GPIO1[24] R27 /0 OVpp —
TSEC2_TX_EN/GPIO1[12] AD28 /0 LVpp2 3
TSEC2_TX_CLK/GPIO1[30] R26 I/0 OVpp —
DUART
UART_SOUT[1:2)/MSRCID[0:1]/LSRCID[0:1] B4, A4 o} OVpp —
UART_SIN[1:2)/MSRCID[2:3]/LSRCID[2:3] D5, C5 I/0 OVpp —
UART_CTS[1)/MSRCID4/LSRCID4 B5 I/0 OVpp —
UART_CTS[2)/MDVAL/LDVAL A5 /0 OVpp —
UART_RTS[1:2] D6, C6 o] OVpp —
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19 Clocking

Figure 42 shows the internal distribution of the clocks.
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Figure 42. MPC8347EA 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 MPC8347EA 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 isdriven 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 MPC8347EA to function. When the
device is configured as a PCI agent device, PCI_CLK is the primary input clock and the CLKIN signal
should be tied to GND.

MPC8347EA PowerQUICC Il Pro Integrated Host Processor Hardware Specifications, Rev. 12

76 Freescale Semiconductor



Clocking

As shown in Figure 42, 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 (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) 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
cshb_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 MPC8349EA Reference Manual for more information on the clock
subsystem.

The internal 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.

The internal Ibiu_clk frequency is determined by the following equation:
Ibiu_clk = csb_clk x (1 + RCWL[LBIUCM])
Ibiu_clk is 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 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 57 specifies which units have a configurable clock frequency.

Table 57. Configurable Clock Units

Unit Default Frequency Options
TSECH1 csb_clk/3 Off, csb_clk, csb_clk/2, csb_clk/3
TSEC2, 12C1 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

Table 58 provides the operating frequencies for the MPC8347EA TBGA under recommended operating
conditions (see Table 2). All frequency combinations shown in the table below may not be available.
Maximum operating frequencies depend on the part ordered, see Section 22.1, “Part Numbers Fully
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19.3 Suggested PLL Configurations

Table 64 shows suggested PLL configurations for 33 and 66 MHz input clocks.

Table 64. Suggested PLL Configurations

Clocking

RCWL 400 MHz Device 533 MHz Device 667 MHz Device

No. core | Clock | CSB | Core | GOl | csB | core | GOL | CSB | Core

SPMF PLL Freq Freq Freq Freq Freq Freq Freq Freq Freq

(MHz2)? (MHz) (MHz) (MHz2)? (MHz) (MHz) (MHz2)? (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
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Thermal

20.2.3 Experimental Determination of Junction Temperature

To determine the junction temperature of the device in the application after prototypes are available, use
the thermal characterization parameter ( #;7) to determine the junction temperature and a measure of the
temperature at the top center of the package case using the following equation:

Ty=Tr+ (%1% Pp)

where:

T; = junction temperature (°C)

Tt = thermocouple temperature on top of package (°C)

¥ = junction-to-ambient thermal resistance (°C/W)

Pp = power dissipation in the package (W)
The thermal characterization parameter is measured per the JESD51-2 specification using a 40 gauge type
T thermocouple epoxied to the top center of the package case. The thermocouple should be positioned so
that the thermocouple junction rests on the package. A small amount of epoxy is placed over the
thermocouple junction and over about 1 mm of wire extending from the junction. The thermocouple wire

is placed flat against the package case to avoid measurement errors caused by cooling effects of the
thermocouple wire.

20.2.4 Heat Sinks and Junction-to-Case Thermal Resistance

Some application environments require a heat sink to provide the necessary thermal management of the
device. When a heat sink is used, the thermal resistance is expressed as the sum of a junction-to-case
thermal resistance and a case-to-ambient thermal resistance:
Raa=Rac + Raca

where:

Rgia = junction-to-ambient thermal resistance (°C/W)

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

Rgca = case-to-ambient thermal resistance (°C/W)
Rac is device-related and cannot be influenced by the user. The user controls the thermal environment to
change the case-to-ambient thermal resistance, R oca. 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.
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