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5 RESET Initialization

RESET Initialization

This section describes the DC and AC electrical specifications for the reset initialization timing and

electrical requirements of the MPC8347E.

51 RESET DC Electrical Characteristics

Table 8 provides the DC electrical characteristics for the RESET pins of the MPC8347E.
Table 8. RESET Pins DC Electrical Characteristics®

Characteristic Symbol Condition Min Max Unit

Input high voltage Vi 2.0 OVpp +0.3 \Y
Input low voltage Vi -0.3 0.8 \
Input current N +5 HA
Output high voltage? Vou loy =—-8.0 mA 24 —

Output low voltage Vou loL = 8.0 mA — 0.5

Output low voltage VoL loL =3.2mA — 0.4

Notes:

1. This table applies for pins PORESET, HRESET, SRESET, and QUIESCE.

2. HRESET and SRESET are open drain pins, thus Vgy is not relevant for those pins.

5.2 RESET AC Electrical Characteristics
Table 9 provides the reset initialization AC timing specifications of the MPC8347E.

Table 9. RESET Initialization Timing Specifications
Parameter/Condition Min Max Unit Notes

Required assertion time of HRESET or SRESET (input) to 32 — tpcl SYNC_IN 1
activate reset flow -

Required assertion time of PORESET with stable clock applied 32 — teLkin 2
to CLKIN when the MPCB8347E is in PCI host mode

Required assertion time of PORESET with stable clock applied 32 — tpcl sYNC IN 1
to PCI_SYNC_IN when the MPC8347E is in PCI agent mode - -
HRESET/SRESET assertion (Output) 512 —_— tPCl_SYNC_lN 1
HRESET negation to SRESET negation (output) 16 — tpcl sYNC_IN 1
Input setup time for POR configuration signals 4 — toLkIn 2
(CFG_RESET_SOURCEJ0:2] and CFG_CLKIN_DIV) with

respect to negation of PORESET when the MPC8347E is in PCI

host mode

Input setup time for POR configuration signals 4 — trcl_sYNC_IN 1
(CFG_RESET_SOURCEJ0:2] and CFG_CLKIN_DIV) with

respect to negation of PORESET when the MPC8347E is in PCI

agent mode
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RESET Initialization

Table 9. RESET Initialization Timing Specifications (continued)

Parameter/Condition Min Max Unit Notes

Input hold time for POR configuration signals with respect to 0 — ns
negation of HRESET

Time for the MPCB8347E to turn off POR configuration signals — 4 ns 3
with respect to the assertion of HRESET

Time for the MPC8347E to turn on POR configuration signals 1 — thci_sYNC_IN 1,3
with respect to the negation of HRESET

Notes:

1. tpc) sync N IS the clock period of the input clock applied to PCI_SYNC_IN. In PCI host mode, the primary clock is applied
to the CLKIN input, and PCI_SYNC_IN period depends on the value of CFG_CLKIN_DIV. See the MPC8349E
PowerQUICC™ Il Pro Integrated Host Processor Family Reference Manual.

2. tc kN is the clock period of the input clock applied to CLKIN. It is valid only in PCI host mode. See the MPC8349E
PowerQUICC™ |l Pro Integrated Host Processor Family Reference Manual.

3. POR configuration signals consist of CFG_RESET_SOURCE[0:2] and CFG_CLKIN_DIV.

Table 10 liststhe PLL and DLL lock times.
Table 10. PLL and DLL Lock Times

Parameter/Condition Min Max Unit Notes
PLL lock times — 100 us
DLL lock times 7680 122,880 csb_clk cycles 1,2

Notes:

1. DLL lock times are a function of the ratio between the output clock and the coherency system bus clock (csb_clk). A 2:1 ratio
results in the minimum and an 8:1 ratio results in the maximum.

2. The csb_clk is determined by the CLKIN and system PLL ratio. See Section 19, “Clocking.”
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DDR SDRAM

Table 14. DDR SDRAM Output AC Timing Specifications for Source Synchronous Mode
At recommended operating conditions with GVpp 0of 2.5 V + 5%.

Parameter Symbol1 Min Max Unit Notes
MCK]n] cycle time, (MCK[n]/MCK[n] crossing) tmek 6 10 ns 2
Skew between any MCK to ADDR/CMD tAOSKEW ps 3
333 MHz —1000 200
266 MHz —-1100 300
200 MHz -1200 400
ADDR/CMD output setup with respect to MCK {DDKHAS — ns 4
333 MHz 2.8
266 MHz 3.45
200 MHz 4.6
ADDR/CMD output hold with respect to MCK tDDKHAX — ns 4
333 MHz 2.0
266 MHz 2.65
200 MHz 3.8
MCS(n) output setup with respect to MCK topKHCS — ns 4
333 MHz 2.8
266 MHz 3.45
200 MHz 4.6
MCS(n) output hold with respect to MCK tbDKHEX — ns 4
333 MHz 2.0
266 MHz 2.65
200 MHz 3.8
MCK to MDQS tDDKHMH ns 5
333 MHz -0.9 0.3
266 MHz -1.1 0.5
200 MHz -1.2 0.6
MDQ/MECC/MDM output setup with respectto | tppkHps, — ps 6
MDQS topKLDS
333 MHz 900
266 MHz 900
200 MHz 1200
MDQ/MECC/MDM output hold with respect to tDDKHDX, — ps 6
MDQS DDKLDX
333 MHz 900
266 MHz 900
200 MHz 1200
MDQS preamble start tDDKHMP —0.25 x tMCK -0.9 -0.25 x tMCK +0.3 ns 7
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Ethernet: Three-Speed Ethernet, Ml Management

8 Ethernet: Three-Speed Ethernet, Ml 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 the gigabit media independent interface (GMII), the
mediaindependent interface (MI1), ten-bit interface (TBI), reduced gigabit media independent

interface (RGMI1), and reduced ten-bit interface (RTBI) signals except management data input/output
(MDIO) and management data clock (MDC). The MII, GMII, and TBI interfaces are defined for 3.3 V,
and the RGM I and RTBI interfaces are defined for 2.5 V. The RGMII and RTBI interfaces follow the
Hewlett-Packard Reduced Pin-Count I nterface 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.”

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 19 and Table 20. The RGMII and RTBI signalsin Table 20 are based ona2.5-V CMOS
interface voltage as defined by JEDEC EIA/JESDS-5.

Table 19. GMII/TBI and MII DC Electrical Characteristics

Parameter Symbol Conditions Min Max Unit
Supply voltage 3.3 V LVpp? — 2.97 3.63
Output high voltage VoH lop=—-4.0 mA LVpp = Min 2.40 LVpp + 0.3 \
Output low voltage VoL lop =4.0 mA LVpp = Min GND 0.50 \Y
Input high voltage Viy — — 2.0 LVpp + 0.3 \
Input low voltage Vi — — -0.3 0.90 \Y
Input high current iy Vint = Wop — 40 uA
Input low current I Vit = GND -600 — A

Notes:
1. The symbol V), in this case, represents the LV, 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.
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Ethernet: Three-Speed Ethernet, Ml Management

Table 20. 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 \%
Output high voltage VoH lop =-1.0 mA LVpp = Min 2.00 LVpp + 0.3 \
Output low voltage VoL lor=1.0mA LVpp = Min GND -0.3 0.40 \Y
Input high voltage ViH — LVpp = Min 1.7 LVpp + 0.3 \Y
Input low voltage Vi — LVpp = Min -0.3 0.70 \Y
Input high current iy Vint = Wop — 10 uA
Input low current I Vit = GND -15 — A

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

8.2  GMII, Mll, 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 GMIl Transmit AC Timing Specifications

Table 21 provides the GMII transmit AC timing specifications.

Table 21. GMII Transmit AC Timing Specifications
At recommended operating conditions with LVpp/OVpp 0f 3.3 V = 10%.

Parameter/Condition Sym bolt Min Typ Max Unit
GTX_CLK clock period teTx — 8.0 — ns
GTX_CLK duty cycle terxr/teTx 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, V| (min) to V y(max) teTxR — — 1.0 ns
GTX_CLK clock fall time, V|y(max) to V, (min) teTxF — — 1.0 ns
GTX_CLK125 clock period tg125° — 8.0 — ns
GTX_CLK125 reference clock duty cycle measured at LVpp/2 | tg1o5n/tgios 45 — 55 %

Notes:

1. The symbols for timing specifications follow the pattern t st two letters of functional block)(signal)(state)(reference)(state) fOr inputs and
first two letters of functional block)(reference)(state)(signal)(state) O Outputs. For example, tgrkpy Symbolizes GMIl 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, tgtkHpx 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 nhaming convention.

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

Freescale Semiconductor 23



Ethernet: Three-Speed Ethernet, Ml Management

Figure 10 shows the MII transmit AC timing diagram.

< tvTx >
TX_CLK
<— TMTXH —>
TXDI[3:0]
TX_EN ><
TX_ER
—>| MTKHDX |<—

Figure 10. MIl Transmit AC Timing Diagram

8.2.2.2 MIl Receive AC Timing Specifications

Table 24 provides the M1 receive AC timing specifications.

Table 24. MIl Receive AC Timing Specifications
At recommended operating conditions with LVyp/OVpp of 3.3 V £ 10%.

Parameter/Condition Symbol! Min Typ Max Unit
RX_CLK clock period 10 Mbps tMRX — 400 — ns
RX_CLK clock period 100 Mbps tMRX — 40 — ns
RX_CLK duty cycle tMRXH/tMRX 35 — 65 %
RXD[3:0], RX_DV, RX_ER setup time to RX_CLK tMRDVKH 10.0 — — ns
RXD[3:0], RX_DV, RX_ER hold time to RX_CLK IMRDXKH 10.0 — — ns
RX_CLK clock rise V| _(min) to V|y(max) tMRXR 1.0 — 4.0 ns
RX_CLK clock fall time V|y(max) to V, (min) tMRXF 1.0 — 4.0 ns

Note:

1. The symbols for timing specifications follow the pattern of tirst wo letters of functional block)(signal)(state)(reference)(state) fOr inputs
and tirst two letters of functional block)(reference)(state)(signal)(state) fOr outputs. For example, tyrpykn Symbolizes Ml receive timing
(MR) with respect to the time data input signals (D) reach the valid state (V) relative to the tyrx clock reference (K) going to
the high (H) state or setup time. Also, tyrpxkL Symbolizes MIl receive timing (GR) with respect to the time data input signals
(D) went invalid (X) relative to the tygx clock reference (K) going to the low (L) state or hold time. In general, the clock
reference symbol is based on three letters representing the clock of a particular functionl. For example, the subscript of ty,gx
represents the MII (M) receive (RX) clock. For rise and fall times, the latter convention is used with the appropriate letter:
R (rise) or F (fall).

Figure 11 provides the AC test load for TSEC.

Output ~€> Zy=50Q

AN OVpp/2
RL =50 Q

-
'|F—\\,/

Figure 11. TSEC AC Test Load
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Figure 12 shows the MI1 receive AC timing diagram.

Ethernet: Three-Speed Ethernet, Ml Management

< tvRX > tMRXR
RX_CLK
<— tpMRXH tMRXF
RXD[3:0]
RX_DV Valid Data
RX_ER
tMRDVKH —» <
—> <—tyRDXKH

Figure 12. MIl 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 LV pp/OVpp of 3.3 V + 10%.

Parameter/Condition Symbol1 Min Typ Max Unit
GTX_CLK clock period trrx — 8.0 — ns
GTX_CLK duty cycle trrxH/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, V, (min) to V,y(max) trrxr — — 1.0 ns
GTX_CLK clock fall time, V,y(max) to V, (min) trrxe — — 1.0 ns
GTX_CLK125 reference clock period to125° — 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 tfirst 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, trknpy Symbolizes the TBI transmit
timing (TT) with respect to the time from t1x (K) going high (H) until the referenced data signals (D) reach the valid state (V)

or setup time. Also, trtknpx Symbolizes the TBI transmit timing (TT) with respect to the time from tr1x (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 tyx 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
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Local Bus

LSYNC_IN
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T3
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LCSI0:3]/LWE
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Figure 22. Local Bus Signals, GPCM/UPM Signals for LCCR[CLKDIV] =2 (DLL Enabled)
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T1

T3

|
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<— fLBkHOV —>

GPCM Mode Output Signals: + /" N____ ' o]
LCS[0:3)/LWE

t BkHOZ —>:
| |
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| | |

UPM Mode Input Signal: | I I
LUPWAIT

Input Signals:
LAD[0:31)/LDP[0:3] +------------ b EEEEEEE GEE !

(DLL Bypass Mode)

| |

| |

| | tL BKHOZ —>
|

<— t gKHOV

UPM Mode Output Signals: !
LCS[0:3)/LBS[0:3)/LGPL[0:5] !

Figure 23. Local Bus Signals, GPCM/UPM Signals for LCCR[CLKDIV] =2 (DLL Bypass Mode)
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Table 39. I12C AC Electrical Specifications (continued)

Parameter Symbol! Min Max Unit

Fall time of both SDA and SCL signals® tiocE — 300 ns
Setup time for STOP condition t2PVKH 0.6 — us
Bus free time between a STOP and START condition tioKHDX 1.3 — us
Noise margin at the LOW level for each connected device (including VL 0.1 x OVpp — \Y
hysteresis)

Noise margin at the HIGH level for each connected device (including VNH 0.2 x OVpp — \Y
hysteresis)

Notes:

1. The symbols for timing specifications follow the pattern of t;rst o letters of functional block)(signal)(state)(referencg)(state) for inputs
and tirst two letters of functional block)(reference)(state)(signal)(state) fOf OUtputs. For example, tjopyiH Symbolizes 1°C timing (12) with
respect to the time data input signals (D) reach the valid state (V) relative to the t;,¢ clock reference (K) going to the high (H)
state or setup time. Also, tiogxk Symbolizes 12C timing (12) for the time that the data with respect to the start condition (S)
goes invalid (X) relative to the t;5¢ clock reference (K) going to the low (L) state or hold time. Also, tjopykH Symbolizes I’C
timing (12) for the time that the data with respect to the stop condition (P) reaches the valid state (V) relative to the t;,¢ 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. MPC8347E provides a hold time of at least 300 ns for the SDA signal (referred to the V(min) of the SCL signal) to bridge
the undefined region of the falling edge of SCL.

3. The maximum t;pyky Must be met only if the device does not stretch the LOW period (tj»¢ ) of the SCL signal.

4. Cg = capacitance of one bus line in pF.

5.)The MPC8347E does not follow the “I2C-BUS Specifications” version 2.1 regarding the tizcF AC parameter.

Figure 31 provides the AC test load for the 1°C.

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

Figure 31. 1°C AC Test Load

Figure 32 shows the AC timing diagram for the 1°C bus.

jx [ XN/

—>| [+ tiocF — ti2DvKH tokHKL —] tocr— [<—
. tosxkL, 1 | |[<— > |
SCL \_
> tasxKL —>| < tcH < tiosvkH topvkH <
s ~<— t2DxKL Sr p s

Figure 32. I°C Bus AC Timing Diagram
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PCI

13 PCI

This section describes the DC and AC electrical specifications for the PCI bus of the MPC8347E.

13.1 PCI DC Electrical Characteristics

Table 40 provides the DC electrical characteristics for the PCI interface of the MPC8347E.
Table 40. PCI DC Electrical Characteristics

Parameter Symbol Test Condition Min Max Unit
High-level input voltage Vi Vout = Von (min) or 2 OVpp +0.3 \Y
Low-level input voltage Vi Vourt < Vo, (max) -0.3 0.8 \Y
Input current N Vint= 0 Vor Vi = OVpp — +5 A
High-level output voltage VoH OVpp = min, OVpp—0.2 — \
IOH =-100 LLA
Low-level output voltage VoL OVpp = min, — 0.2 \%
IOL =100 LLA

Note:
1. The symbol V,y, in this case, represents the OV symbol referenced in Table 1.

13.2 PCI AC Electrical Specifications

This section describes the general AC timing parameters of the PCI bus of the MPC8347E. Note that the
PCI_CLK or PCI_SYNC_IN signal isused as the PCI input clock depending on whether the MPC8347E
is configured as ahost or agent device. Table 41 provides the PCl AC timing specifications at 66 MHz.

Table 41. PCI AC Timing Specifications at 66 MHz!

Parameter Symbol2 Min Max Unit Notes
Clock to output valid tpCcKHOV — 6.0 ns 3
Output hold from clock thckHOX 1 — ns 3
Clock to output high impedance tpckHOZ — 14 ns 3,4
Input setup to clock tpCIVKH 3.0 — ns 3,5
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PCI

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

Parameter Symbol2 Min Max Unit Notes

Input hold from clock tpCIXKH 0 — ns 3,5

Notes:

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

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

and Ufirst two letters of functional block)(reference)(state)(signal)(state) for outputs. For example, tpcykn Symbolizes PCl timing (PC) with
respect to the time the input signals (I) reach the valid state (V) relative to the PCI_SYNC_IN clock, tgys, reference (K) going

to the high (H) state or setup time. Also, tpcrHpy Symbolizes PCI timing (PC) with respect to the time hard reset (R) went
high (H) relative to the frame signal (F) going to the valid (V) state.

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

4. For active/float timing measurements, the Hi-Z or off-state is defined to be when the total current delivered through the
component pin is less than or equal to the leakage current specification.
5. Input timings are measured at the pin.

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

Parameter Symbol1 Min Max Unit Notes
Clock to output valid tPCKHOV — 11 ns 2
Output hold from clock tpckHOX 2 — ns 2
Clock to output high impedance tpckHOZ — 14 ns 2,3
Input setup to clock tpCIVKH 3.0 — ns 2,4
Input hold from clock tpCIXKH 0 — ns 2,4

Notes:
1. The symbols for timing specifications follow the pattern of tist wo letters of functional block)(signal)(state)(reference)(state) fOr inputs

and tirst two letters of functional block)(reference)(state)(signal)(state) for outputs. For example, tpcjykH Symbolizes PCI timing (PC) with
respect to the time the input signals (I) reach the valid state (V) relative to the PCI_SYNC_IN clock, tgys, reference (K) going
to the high (H) state or setup time. Also, tpcrHpy Symbolizes PCI timing (PC) with respect to the time hard reset (R) went
high (H) relative to the frame signal (F) going to the valid (V) state.

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

3. For active/float timing measurements, the Hi-Z or off-state is defined to be when the total current delivered through the
component pin is less than or equal to the leakage current specification.
4. Input timings are measured at the pin.

Figure 33 provides the AC test load for PCI.

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

Figure 33. PCI AC Test Load
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SPI

Figure 36 provides the AC test load for the SPI.

Output ~<> Zy=50Q <\ AN OVpp/2
/ RL =50Q

|
Figure 36. SPI AC Test Load

Figure 37 and Figure 38 represent the AC timings from Table 50. Note that although the specifications
generaly reference therising edge of the clock, these AC timing diagramsal so apply when thefalling edge
isthe active edge.

Figure 37 shows the SPI timings in slave mode (external clock).

SPICLK (Input)

—> <— INEIXKH [

, INEIVKH —> l<— [

Input Signals: I |
SPIMOSI ----------( Y e e e e .
(See Note) |

|
, <— tNEKHOX
Output Signals: |
SPIMISO - -------------- R
(See Note) '

Note: The clock edge is selectable on SPI.

Figure 37. SPI AC Timing in Slave Mode (External Clock) Diagram

Figure 38 shows the SPI timings in master mode (internal clock).

SPICLK (Output)

—> < INiIXKH '

, tNivkH —> !

Input Signals: ' '
SPIMISO - --- e T
(See Note) |

Output Signals: |
SPIMOSI - -------------- I
(See Note) '

Note: The clock edge is selectable on SPI.

Figure 38. SPI AC Timing in Master Mode (Internal Clock) Diagram
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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
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Table 51. MPC8347E (TBGA) Pinout Listing (continued)

Power

Signal Package Pin Number Pin Type Supply Notes
LVpp2 C6, D9 Power for LVpp2
three-speed
Ethernet #2
/0 (2.5,
3.3V)
Vpp E19, E29, F7, F9, F11,F13, F15, F17, | Power for core Vpp
F18, F21, F23, F25, F29, H29, J6, @.2v)
K29, M29, N6, P29, T29, U30, V6,
V29, W29, AB29, AC5, AD29, AF6,
AF29, AH29, AJ8, AJ12, AJ14, AJ16,
AJ18, AJ20, AJ21, AJ23, AJ25, AJ26,
AJ27, AJ28, AJ29, AK10
OVpp B22, B28, C16, C17, C24, C26, D13, PCI, 10/100 OVpp
D15, D19, D29, E31, F28, G33, H30, | Ethernet, and
L29, L32, N32, P31, R31, U32, W31, |other standard
Y29, AA29, AC30, AE31, AF30, AG29, (B.3V)
AJ17,AJ30, AK11, AL15, AL19, AL21,
AL29, AL30, AM20, AM23, AM24,
AM26, AM28, AN11, AN13
MVREF1 M3 | DDR
reference
voltage
MVREF2 AD2 | DDR
reference
voltage
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Table 52. MPC8347E (PBGA) Pinout Listing (continued)

. . . Power
Signal Package Pin Number Pin Type Supply Notes

PCI1_IRDY E13 110 OVpp 5
PCI1_STOP C13 110 OVpp 5
PCI1_DEVSEL B13 110 OVpp 5
PCI1_IDSEL C17 [ OVpp
PCI1_SERR C12 110 OVpp 5
PCI1_PERR B12 110 OVpp 5
PCI1_REQI[0] A21 110 OVpp
PCI1_REQ[1)/CPCI1_HS_ES C19 I OVpp
PCI1_REQ[2:4] C18, A19, E20 I OVpp
PCI1_GNTO B20 110 OVpp
PCI1_GNT1/CPCI1_HS_LED C20 0 OVpp
PCI1_GNT2/CPCI1_HS_ENUM B19 o} OVpp
PCI1_GNT[3:4] A20, E18 o} OVpp
M66EN L26 [ OVpp

DDR SDRAM Memory Interface
MDQI0:63] AC25, AD27, AD25, AH27, AE28, 110 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, AES6,

AF1, AE4, AGS8, AH3, AG3, AG4, AH2,

AD7, AB4, AB3, AG1, AD5, AC2, AC1,

AC4, AA3, Y4, AA4, AB1, AB2, Y5, Y3
MECC[0:4]/MSRCIDJ[0:4] AG13, AE14, AH12, AH10, AE15 /0 GVpp
MECC[5)/MDVAL AH14 110 GVpp
MECCI6:7] AE13, AH11 110 GVpp
MDM][0:8] AG28, AG24, AF20, AG17, AE9, AH5, (@] GVpp

AD1, AA2, AG12
MDQSJ[0:8] AE27,AE26, AE20,AH18, AG10, AF5, 110 GVpp

AC3, AAL, AH13
MBA[0:1] AF10, AF11 o] GVpp
MA[0:14] AF13, AF15, AG16, AD16, AF17, (6] GVpp

AH20, AH19, AH21, AD18, AG21,

AD13, AF21, AF22, AE1, AA5
MWE AD10 0 GVpp
MRAS AF7 o] GVpp
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Table 52. MPC8347E (PBGA) Pinout Listing (continued)

Signal Package Pin Number Pin Type SPL?;V;; Notes

SPIMISO c7 /0 OVpp
SPICLK B7 110 OVpp
SPISEL A7 [ OVpp

Clocks
PCI_CLK_OUTI[0:2] Y1, W3, W2 o} OVpp
PCI_CLK_OUTI[3]/LCS]6] w1 0 OVpp
PCI_CLK_OUTI[4]/LCS[7] V3 o OVpp
PCI_SYNC_IN/PCI_CLOCK u4 I OVpp
PCI_SYNC_OUT us o) OVpp 3
RTC/PIT_CLOCK E9 | OVpp
CLKIN w5 [ OVpp

JTAG
TCK H27 [ OVpp
TDI H28 [ OVpp 4
TDO M24 0 OVpp 3
T™S J27 | OVpp 4
TRST K26 [ OVpp 4

Test
TEST F28 [ OVpp 6
TEST_SEL T3 [ OVpp 6

PMC
QUIESCE K27 o) OVpp

System Control
PORESET K28 [ OVpp
HRESET M25 I/0 OVpp 1
SRESET L27 110 OVpp 2
Thermal Management
THERMO B15 | — 8
Power and Ground Signals
AVppl C15 Powerfore300 | AVppl
PLL (1.2 V)
AVpp2 Ul Power for AVpp2
system PLL
1.2v)
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Clocking

NOTE

Core VCO frequency = core frequency x VCO divider

V CO divider must be set properly so that the core VCO frequency isin the
range of 800-1800 MHz.

Table 59. e300 Core PLL Configuration

RCWL[COREPLL]
core_clk: csb_clk Ratio VCO Divider?

0-1 2-5 6

nn 0000 n PLL bypassed PLL bypassed

(PLL off, csb_clk clocks core directly) (PLL off, csb_clk clocks core directly)

00 0001 0 11 2

01 0001 0 11 4

10 0001 0 11 8

11 0001 0 1:1 8

00 0001 1 151 2

01 0001 1 1.51 4

10 0001 1 1.51 8

11 0001 1 1.51 8

00 0010 0 21 2

01 0010 0 2:1 4

10 0010 0 2:1 8

11 0010 0 2:1 8

00 0010 1 251 2

01 0010 1 251 4

10 0010 1 251 8

11 0010 1 251 8

00 0011 0 31 2

01 0011 0 3:1 4

10 0011 0 31 8

11 0011 0 31 8

1 Core VCO frequency = core frequency x VCO divider. The VCO divider must be set properly so that the core VCO frequency

is in the range of 800-1800 MHz.

19.3 Suggested PLL Configurations
Table 60 shows suggested PLL configurations for 33 and 66 MHz input clocks.
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Thermal

Table 62. Package Thermal Characteristics for PBGA (continued)

Characteristic Symbol Value Unit Notes
Junction-to-case thermal Reic 5 °C/IW 5
Junction-to-package natural convection on top VT 5 °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.

. Per JEDEC JESD51-6 with the board horizontal.

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.

w

20.2 Thermal Management Information

For the following sections, Pp = (Vpp X Ipp) + Pyjo Where Py isthe power dissipation of the I/O drivers.
See Table 5 for I/O power dissipation values.

20.2.1 Estimation of Junction Temperature with Junction-to-Ambient
Thermal Resistance

An estimation of the chip junction temperature, T 3, can be obtained from the equation:
T3=Ta+ (Rga* Pp)

where:

T; = junction temperature (°C)

T, = ambient temperature for the package (°C)

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

Pp = power dissipation in the package (W)
The junction-to-ambient thermal resistance is an industry-standard value that provides aquick and easy
estimation of thermal performance. Generally, the value obtained on asingle-layer board isappropriate for
atightly packed printed-circuit board. The value obtained on the board with the internal planesis usually

appropriate if the board haslow power dissipation and the components are well separated. Test cases have
demonstrated that errors of afactor of two (in the quantity T;—T,) are possible.

20.2.2 Estimation of Junction Temperature with Junction-to-Board
Thermal Resistance

Thethermal performance of adevice cannot be adequately predicted from the junction-to-ambient thermal
resistance. The thermal performance of any component is strongly dependent on the power dissipation of
surrounding components. In addition, the ambient temperature varies widely within the application. For
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Thermal

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

29 x 29 mm PBGA
Heat Sink Assuming Thermal Grease Air Flow
Thermal Resistance
AAVID 30 x 30 x 9.4 mm pin fin 2mls 8.8
AAVID 31 x 35 x 23 mm pin fin Natural convection 11.3
AAVID 31 x 35 x 23 mm pin fin 1m/s 8.1
AAVID 31 x 35 x 23 mm pin fin 2ml/s 7.5
Wakefield, 53 x 53 x 25 mm pin fin Natural convection 9.1
Wakefield, 53 x 53 x 25 mm pin fin 1m/s 7.1
Wakefield, 53 x 53 x 25 mm pin fin 2mls 6.5
MEI, 75 x 85 x 12 no adjacent board, extrusion Natural convection 10.1
MEI, 75 x 85 x 12 no adjacent board, extrusion 1m/s 7.7
MEI, 75 x 85 x 12 no adjacent board, extrusion 2mls 6.6
MEI, 75 x 85 x 12 mm, adjacent board, 40 mm side bypass 1m/s 6.9

Accurate thermal design requires therma modeling of the application environment using computational
fluid dynamics software which can model both the conduction cooling and the convection cooling of the
air moving through the application. Simplified thermal models of the packages can be assembled using the
junction-to-case and junction-to-board thermal resistances listed in the thermal resistance table. More
detailed therma models can be made available on request.

Heat sink vendorsinclude the following list:

Aavid Thermalloy 603-224-9988
80 Commercial St.

Concord, NH 03301

Internet: www.aavidthermalloy.com

AlphaNovatech 408-567-8082
473 Sapena Ct. #12

Santa Clara, CA 95054

Internet: www.al phanovatech.com

International Electronic Research Corporation (IERC)  818-842-7277
413 North Moss St.

Burbank, CA 91502

Internet: www.ctscorp.com

Millennium Electronics (MEI) 408-436-8770
Loroco Sites

671 East Brokaw Road

San Jose, CA 95112

Internet: www.mei-thermal.com
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Thermal

Tyco Electronics 800-522-2800
Chip Coolers™

PO. Box 3668

Harrisburg, PA 17105-3668

Internet: www.chipcoolers.com

Wakefield Engineering 603-635-5102
33 Bridge St

Pelham, NH 03076

Internet: www.wakefield.com

Interface material vendors include the following:

Chomerics, Inc. 781-935-4850
77 Dragon Ct.

Woburn, MA 01801

Internet: www.chomerics.com

Dow-Corning Corporation 800-248-2481
Dow-Corning Electronic Materials

PO. Box 994

Midland, M1 48686-0997

Internet: www.dowcorning.com

Shin-Etsu MicroSi, Inc. 888-642-7674
10028 S. 51t S.

Phoenix, AZ 85044

Internet: www.microsi.com

The Bergquist Company 800-347-4572
18930 West 78th St.

Chanhassen, MN 55317

Internet: www.bergquistcompany.com

20.3 Heat Sink Attachment

When heat sinks are attached, an interface material isrequired, preferably thermal grease and aspring clip.
The spring clip should connect to the printed-circuit board, either to the board itself, to hooks soldered to
the board, or to a plastic stiffener. Avoid attachment forcesthat can lift the edge of the package or peel the
package from the board. Such peeling forces reduce the solder joint lifetime of the package. The
recommended maximum force on the top of the package is 10 |b force (4.5 kg force). Any adhesive
attachment should attach to painted or plastic surfaces, and its performance should be verified under the
application requirements.

20.3.1 Experimental Determination of the Junction Temperature with a
Heat Sink

When a heat sink is used, the junction temperature is determined from a thermocouple inserted at the
interface between the case of the package and the interface material. A clearance slot or hole is normally
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