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Overview

* Double data rate, DDR1/DDR2 SDRAM memory controller

— Programmable timing supporting DDR1 and DDR2 SDRAM

— 32- or 64-bit data interface, up to 400 MHz data rate

— Up to four physical banks (chip selects), each bank up to 1 Gbyte independently addressable

— DRAM chip configurations from 64 Mbits to 1 Gbit with x8/x16 data ports

— Full error checking and correction (ECC) support

— Support for up to 16 simultaneous open pages (up to 32 pages for DDR2)

— Contiguous or discontiguous memory mapping

— Read-modify-write support

— Sleep-mode support for SDRAM self refresh

— Auto refresh

— On-the-fly power management using CKE

— Registered DIMM support

— 2.5-V SSTL2 compatible 1/0 for DDR1, 1.8-V SSTL2 compatible 1/O for DDR2
* Dual three-speed (10/100/1000) Ethernet controllers (TSECs)

— Dual controllers designed to comply with IEEE 802.3™, 802.3u™, 820.3x™, 802.3z™,
802.3ac™ standards

— Ethernet physical interfaces:
— 1000 Mbps IEEE Std. 802.3 GMII/RGMII, IEEE Std. 802.3z TBI/RTBI, full-duplex
— 10/100 Mbps IEEE Std. 802.3 Ml full- and half-duplex

— Buffer descriptors are backward-compatible with MPC8260 and MPC860T 10/100
programming models

— 9.6-Kbyte jumbo frame support
— RMON statistics support
— Internal 2-Kbyte transmit and 2-Kbyte receive FIFOs per TSEC module
— MII management interface for control and status
— Programmable CRC generation and checking
* Dual PCI interfaces
— Designed to comply with PCI Specification Revision 2.3
— Data bus width options:
— Dual 32-bit data PCI interfaces operating at up to 66 MHz
— Single 64-bit data PCI interface operating at up to 66 MHz
— PCI 3.3-V compatible
— PCI host bridge capabilities on both interfaces
— PCI agent mode on PCI1 interface
— PCI-to-memory and memory-to-PCI streaming
— Memory prefetching of PCI read accesses and support for delayed read transactions
— Posting of processor-to-PCl and PCI-to-memory writes
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Electrical Characteristics
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Dual industry-standard 1°C interfaces

— Two-wire interface

— Multiple master support

— Master or slave 1°C mode support

— On-chip digital filtering rejects spikes on the bus

— System initialization data optionally loaded from 12C-1 EPROM by boot sequencer embedded
hardware

DMA controller
— Four independent virtual channels
— Concurrent execution across multiple channels with programmable bandwidth control

— Handshaking (external control) signals for all channels: DMA_DREQ][0:3],
DMA_DACK][0:3], DMA_DDONE[0:3]

— All channels accessible to local core and remote PCI masters
— Misaligned transfer capability

— Data chaining and direct mode

— Interrupt on completed segment and chain

DUART

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

— Programming model compatible with the original 16450 UART and the PC16550D
Serial peripheral interface (SPI) for master or slave
General-purpose parallel 1/0 (GP10)

— 64 parallel 1/0 pins multiplexed on various chip interfaces
System timers

— Periodic interrupt timer

— Real-time clock

— Software watchdog timer

— Eight general-purpose timers

Designed to comply with IEEE Std. 1149.1™, JTAG boundary scan
Integrated PCI bus and SDRAM clock generation

Electrical Characteristics

This section provides the AC and DC electrical specifications and thermal characteristics for the
MPCB8349EA. The device is currently targeted to these specifications. Some of these specifications are
independent of the 1/O cell, but are included for a more complete reference. These are not purely 1/0 buffer
design specifications.

2.1

Overall DC Electrical Characteristics

This section covers the ratings, conditions, and other characteristics.
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Electrical Characteristics

2.1.1 Absolute Maximum Ratings

Table 1 provides the absolute maximum ratings.

Table 1. Absolute Maximum Ratings’

Parameter Symbol Max Value Unit | Notes
Core supply voltage Vpp —0.3t0 1.32 (1.36 max \Y —
for 667-MHz core
frequency)
PLL supply voltage AVpp —0.3 t0 1.32 (1.36 max \Y, —
for 667-MHz core
frequency)
DDR and DDR2 DRAM I/O voltage GVpp -0.3t02.75 \Y —
-0.31t01.98
Three-speed Ethernet I/O, MIl management voltage LVpp -0.31t0 3.63 \ —
PClI, local bus, DUART, system control and power management, I°C, OVpp —0.3t0 3.63 \ —
and JTAG /O voltage
Input voltage DDR DRAM signals MV N —0.3to (GVpp + 0.3) Vv 2,5
DDR DRAM reference MVRer —0.3 to (GVpp + 0.3) \ 2,5
Three-speed Ethernet signals LViN —0.3 to (LVpp + 0.3) \ 4,5
Local bus, DUART, CLKIN, system control and OV —0.3to (OVpp + 0.3) \ 3,5
power management, I°C, and JTAG signals
PCI OV|N —-0.3to (OVDD + 03) \ 6
Storage temperature range Tsta -5510 150 °C —

Notes:

1

Functional and tested operating conditions are given in Table 2. Absolute maximum ratings are stress ratings only, and
functional operation at the maximums is not guaranteed. Stresses beyond those listed may affect device reliability or cause
permanent damage to the device.

Caution: MV|y must not exceed GVpp by more than 0.3 V. This limit can be exceeded for a maximum of 20 ms during
power-on reset and power-down sequences.

Caution: OV|y must not exceed OVpp by more than 0.3 V. This limit can be exceeded for a maximum of 20 ms during
power-on reset and power-down sequences.

Caution: LV must not exceed LVpp by more than 0.3 V. This limit can be exceeded for a maximum of 20 ms during power-on
reset and power-down sequences.

5 (M,L,0)V,y and MVggr may overshoot/undershoot to a voltage and for a maximum duration as shown in Figure 2.

OVIN on the PCI interface can overshoot/undershoot according to the PCI Electrical Specification for 3.3-V operation, as
shown in Figure 3.
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Electrical Characteristics

Figure 3 shows the undershoot and overshoot voltage of the PCI interface of the MPC8349EA for the
3.3-V signals, respectively.

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

B I |
Figure 3. Maximum AC Waveforms on PCI 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(rgn);)edance 3;?:;);

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

DDR2 signal 18 GVpp=18V

36 (half-strength mode)

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

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

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

2.2 Power Sequencing

This section details the power sequencing considerations for the MPC8349EA.

2.2.1 Power-Up Sequencing

MPCB8349EA does not require the core supply voltage (Vpp and AVpp) and 1/O supply voltages (GVpp,
LVpp, and OVpp) to be applied in any particular order. During the power ramp up, before the power

MPC8349EA PowerQUICC Il Pro Integrated Host Processor Hardware Specifications, Rev. 13

Freescale Semiconductor 9



RESET Initialization

Table 9. RESET Pins DC Electrical Characteristics' (continued)

Parameter Symbol Condition Min Max Unit
Output low voltage VoL loL =3.2mA — 0.4 \Y
Notes:
1. This table applies for pins PORESET, HRESET, SRESET, and QUIESCE.
2. HRESET and SRESET are open drain pins, thus Vg is not relevant for those pins.
5.2 RESET AC Electrical Characteristics
Table 10 provides the reset initialization AC timing specifications of the MPC8349EA.

Table 10. RESET Initialization Timing Specifications
Parameter Min Max Unit Notes

Required assertion time of HRESET or SRESET (input) to activate reset flow 32 — tec syncn| 1
Required assertion time of PORESET with stable clock applied to CLKIN when the 32 — toLkiN 2
MPCB8349EA is in PCI host mode
Required assertion time of PORESET with stable clock applied to PCI_SYNC_IN 32 — tec syncn| 1
when the MPC8349EA is in PCI agent mode
HRESET/SRESET assertion (output) 512 — trcl sync n| 1
HRESET negation to SRESET negation (output) 16 — tpci sync n| 1
Input setup time for POR configuration signals (CFG_RESET_SOURCE[0:2] and 4 — toLKIN 2
CFG_CLKIN_DIV) with respect to negation of PORESET when the MPC8349EA is
in PCI host mode
Input setup time for POR configuration signals (CFG_RESET_SOURCE[0:2] and 4 — trci sync N| 1
CFG_CLKIN_DIV) with respect to negation of PORESET when the MPC8349EA is
in PCI agent mode
Input hold time for POR configuration signals with respect to negation of HRESET 0 — ns —
Time for the MPC8349EA to turn off POR configuration signals with respect to the — 4 ns 3
assertion of HRESET
Time for the MPC8349EA to turn on POR configuration signals with respect to the 1 — tpci sync n| 1,3

negation of HRESET

Notes:

1. tpci_sync_IN 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 MPC8349EA

PowerQUICC Il Pro Integrated Host Processor Family Reference Manual.

2. to kN is the clock period of the input clock applied to CLKIN. It is valid only in PCI host mode. See the MPC8349EA

PowerQUICC Il Pro Integrated Host Processor Family Reference Manual.

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

MPCB8349EA PowerQUICC Il Pro Integrated Host Processor Hardware Specifications, Rev. 13
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DDR and DDR2 SDRAM

Table 19 provides the input AC timing specifications for the DDR SDRAM interface.

Table 19. DDR and DDR2 SDRAM Input AC Timing Specifications
At recommended operating conditions with GVpp of (1.8 or 2.5 V) + 5%.

Parameter Symbol Min Max Unit Notes
Controller Skew for MDQS—MDQ/MECC/MDM tciskew ps 1,2
400 MHz —600 600 3
333 MHz 750 750 —
266 MHz -750 750 —
200 MHz -750 750 —

Notes:

1. toiskew represents the total amount of skew consumed by the controller between MDQS[n] and any corresponding bit that
will be captured with MDQS[n]. This should be subtracted from the total timing budget.

2. The amount of skew that can be tolerated from MDQS to a corresponding MDQ signal is called tpgkgw. This can be
determined by the equation: tp;skew = + (T/4 — abs (tciskew)); Where T is the clock period and abs (tciskew) is the absolute
value of tC|SKEW'

3. This specification applies only to the DDR interface.

Figure 5 illustrates the DDR input timing diagram showing the tp sk timing parameter.

MCKIn] \/ \/
MCKIn] t/'; /:\
< MCK > |
|
|
|

IDISKEW —>| | <—

|
I I
| |
| |
MDas( — 1 O\

| | | |
| | | |
| | | |

MDQ[x] I l Do YA D1 KK
: : —| |< tiskew
| |
| |
| |

\vA
/\

_______________________><_

Figure 5. DDR Input Timing Diagram

MPCB8349EA PowerQUICC Il Pro Integrated Host Processor Hardware Specifications, Rev. 13

18 Freescale Semiconductor



Table 26. GMII Receive AC Timing Specifications (continued)

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

Ethernet: Three-Speed Ethernet, Ml Management

Parameter/Condition Symbol’ Min Typ Max Unit
RX_CLK clock rise (20%—80%) tGRXR — — 1.0 ns
RX_CLK clock fall time (80%—20%) tGRXF — — 1.0 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 first two letters of functional block)(reference) (state) (signal)(state) fOr 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
-<— tGRXH —>>
RXD[7:0]
RX_DV
RX_ER
<—— tGRDXKH —>
tGROVKH —> <

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

MPC8349EA PowerQUICC Il Pro Integrated Host Processor Hardware Specifications, Rev. 13
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Ethernet: Three-Speed Ethernet, Ml 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.

Zy=500Q

Output ~@

O AN OVpp/2
R, =50 O
s

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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Local Bus

Figure 21 through Figure 26 show the local bus signals.

LSYNC_IN

! ! UBIXKH ! !
: | teivkH : !
Input Signals: + ¢ I
LAD[0:31JLDP[0:3] | | : i
| | —> <= tgxkH |
Output Signals: 1 tgkHov > | | [ [
LSDA10/LSDWE/LSDRAS/ | ' ' | |
LSDCAS/LSDDQM([0:3] | . |
LA[27:31)/LBCTL/LBCKE/LOE ! = . . ...l ____]
tL BKHOZ —> < ! !
Y BkHOX ——> < : |
Output (Data) Signals: | |
LAD[0:31]/LDP[0:3] N N /. l ____________ :
t BkHOZ —> <~ |
tLBKHOX ——> < ! !
Output (Address) Signal: : |
LAD[0:31] | |

i

Figure 21. Local Bus Signals, Nonspecial Signals Only (DLL Enabled)

LCLK[n]
[ > |<tLBIXKH!

t BIVKH—> :
_______ l— — — — R |
tLBIXKH—>: < )
—>»| <t BIVKH |

|

Input Signals: |
LAD[0:31]/LDP[0:3]

Input Signal:
LGTA :
Output Signals: | tLBKLOV_I(—j<

LSDA10/LSDWE/LSDRAS/ ! !
LSDCAS/LSDDQM[0:3] | .

LA[27:31)/LBCTL/LBCKE/LOE ! |4LBKLOV1| tBkHOZ > J:— . |
|

Output Signals: ;, a
LAD[0:31]/LDP[0:3] | !

Figure 22. Local Bus Signals, Nonspecial Signals Only (DLL Bypass Mode)
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Local Bus

LSYNC_IN

T

T3

! ! tLBKHOZ1 —> ! !
'<— t BKHOV1 : : : :
GPCM Mode Output Signals: o | |

LCS[o:7)/LWE '~~~

|
|
1 WBIVKH2—> <—
|

UPM Mode Input Signal:
LUPWAIT

Input Signals:
LADI[0:31]/LDP[0:3]

| | |
| -1 | |
| L BKHOZ1—> < | |
| | |
L | |

r€—t BKHOV1 !
UPM Mode Output Signals: | |/ \_____ L .

LCS[0:7)/LBS[0:3)/LGPL[0:5] |

Figure 23. Local Bus Signals, GPCM/UPM Signals for LCCR[CLKDIV] = 2 (DLL Enabled)

LCLK

T1

T3

I [ tLBKkHOZ —>

< t BKLOV ! !

GPCM Mode Output Signals: /" N ___ 1
LCS[0:7)/LWE

UPM Mode Input Signal:
LUPWAIT

L BIXKH

Input Signals:
LAD[O:31)/LDP[0:3] j---------=-"j-""""=-=-=-=j--=------
(DLL Bypass Mode) 1
|

|
|
tLBKHOZ —>
|
1

<— t BkLOV
UPM Mode Output Signals: 'L ________________ Looooee e J

LCS[0:7])/LBS[0:3)/LGPL[0:5] | | |

Figure 24. Local Bus Signals, GPCM/UPM Signals for LCCR[CLKDIV] = 2 (DLL Bypass Mode)
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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 MPC8349EA.

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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JTAG

Figure 30 provides the boundary-scan timing diagram.

N
JTAG .~ iy

External Clock

Boundary
Data Inputs

Boundary
Data Outputs

Boundary
Data Outputs

f\'

tTovkH —>  [<—
<— tyTDXKH

XD ——

< tyTKLDV
tyTkLDX —> <

Output Data Valid

—> YTKLDZ \r—

Output Data Valid >/| N

VM = Midpoint Voltage (OVpp/2)
Figure 30. Boundary-Scan Timing Diagram

Figure 31 provides the test access port timing diagram.

N
JTAG v iy

External Clock

TDI, TMS

TDO

TDO

t\

LTIVKH —>
T <— LTIXKH

'\'_< >< Daltr;p\l;;Iid >< >—

< tTkLoV
tTkLOX —> <

Output Data Valid

—> YrkLOZ

Output Data Valid >/‘ N
VM = Midpoint Voltage (OVpp/2)
Figure 31. Test Access Port Timing Diagram
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GPIO

Table 47. Timer DC Electrical Characteristics (continued)

Parameter Symbol Condition Min Max Unit
Output low voltage VoL loL =8.0mA — 0.5 \Y
Output low voltage VoL loL =3.2mA — 0.4 \Y
14.2 Timer AC Timing Specifications
Table 48 provides the timer input and output AC timing specifications.

Table 48. Timers Input AC Timing Specifications1
Parameter Symbol? Min Unit

Timers inputs—minimum pulse width triwip 20 ns

Notes:

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

Timings are measured at the pin.

2. Timer inputs and outputs are asynchronous to any visible clock. Timer outputs should be synchronized before use by external
synchronous logic. Timer inputs are required to be valid for at least t1jyp ns to ensure proper operation.

15 GPIO

This section describes the DC and AC electrical specifications for the GPIO.

15.1

GPIO DC Electrical Characteristics

Table 49 provides the DC electrical characteristics for the MPC8349EA GPIO.
Table 49. GPIO DC Electrical Characteristics

PArameter Symbol Condition Min Max Unit
Input high voltage Vi — 2.0 OVpp + 0.3 \Y
Input low voltage VL — -0.3 0.8 \
Input current N — — +5 pA
Output high voltage Vo loy=-8.0mA 24 —
Output low voltage VoL loL =8.0mA — 0.5
Output low voltage VoL loL =3.2mA — 0.4 \Y

MPCB8349EA PowerQUICC Il Pro Integrated Host Processor Hardware Specifications, Rev. 13
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Package and Pin Listings

Table 55. MPC8349EA (TBGA) Pinout Listing (continued)

Signal Package Pin Number Pin Type SPSI:VI;; Notes
GND A1, A34, C1, C7, C10, C11, C15, C23, — — —
C25, C28, D1, D8, D20, D30, E7, E13,
E15, E17, E18, E21, E23, E25, E32, F6,
F19, F27, F30, F34, G31, H5, J4, J34, K30,
L5, M2, M5, M30, M33, N3, N5, P30, R5,
R32, T5, T30, U6, U29, U33, V2, V5, V30,
W6, W30, Y30, AA2, AA30, AB2, AB6,
AB30, AC3, AC6, AD31, AE5, AF2, AF5,
AF31, AG30, AG31, AH4, AJ3, AJ19,
AJ22, AK7, AK13, AK14, AK16, AK18,
AK20, AK25, AK28, AL3, AL5, AL10,
AL12, AL22, AL27, AM1, AM6, AM7,
AN12, AN17, AN34, AP1, AP8, AP34
GVpp A2,E2, G5, G6, J5, K4, K5, L4, N4, P5,R6, | Power for DDR GVpp —
T6, U5, V1, W5, Y5, AA4, AB3, AC4, AD5, DRAM 1/O
AF3, AG5, AH2, AH5, AH6, AJ6, AKS, voltage
AK8, AK9, AL6 (2.5V)
LVpp1 C9, D11 Power for three LVpbp1 —
speed Ethernet
#1 and for
Ethernet
management
interface I/O
(2.5V,3.3V)
LVppo Ce6, D9 Power for three LVppo —
speed Ethernet
#21/0 (2.5,
3.3V)
Vbp E19,E29,F7,F9,F11,F13,F15,F17,F18, | Power for core Vbp —
F21, F23, F25, F29, H29, J6, K29, M29, | (1.2 V nominal,
N6, P29, T29, U30, V6, V29, W29, AB29, 1.3V for
AC5, AD29, AF6, AF29, AH29, AJ8, AJ12, 667 MHz)
AJ14, AJ16, AJ18, AJ20, AJ21, AJ23,
AJ25, AJ26, AJ27, AJ28, AJ29, AK10
OVpp B22, B28, C16, C17, C24, C26, D13, D15, PCI, 10/100 OVpp —
D19, D29, E31, F28, G33, H30, L29, L32, | Ethernet, and
N32, P31, R31, U32, W31, Y29, AA29, other standard
AC30, AE31, AF30, AG29, AJ17, AJ30, (3.3V)
AK11, AL15, AL19, AL21, AL29, AL30,
AM20, AM23, AM24, AM26, AM28, AN11,
AN13
MVREF1 M3 I DDR —
reference
voltage
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Table 58. System PLL Multiplication Factors (continued)

RCWL[SPMF] |System PLL Multiplication Factor
0111 x7
1000 x 8
1001 x 9
1010 x 10
1011 x 11
1100 x 12
1101 x 13
1110 x 14
1111 x 15

Clocking

As described in Section 19, “Clocking,” the LBIUCM, DDRCM, and SPMF parameters in the reset
configuration word low and the CFG_CLKIN_DIV configuration input signal select the ratio between the
primary clock input (CLKIN or PCI_CLK) and the internal coherent system bus clock (csb_clk). Table 59

and Table 60 show the expected frequency values for the CSB frequency for select csb_clk to

CLKIN/PCI_SYNC _IN ratios.
Table 59. CSB Frequency Options for Host Mode

CFG_CLKIN_DIV

csb _clk :

Input Clock Frequency (MHz)?

at Reset’ SPMF Input Clock Ratio? 16.67 25 33.33 66.67
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
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Clocking

Table 60. CSB Frequency Options for Agent Mode (continued)

Input Clock Frequency (MHz)?
CFGa—t%';';'::TD'V SPMF Inpu t"g‘l’g:é’;aﬁoz 16.67 25 33.33 66.67
csb_clk Frequency (MHz)
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

' 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.

19.2 Core PLL Configuration

RCWL[COREPLL] selects the ratio between the internal coherent system bus clock (csb_clk) and the e300
core clock (core_clk). Table 61 shows the encodings for RCWL[COREPLL]. COREPLL values that are
not listed in Table 61 should be considered as reserved.

NOTE
Core VCO frequency = core frequency x VCO divider

VCO divider must be set properly so that the core VCO frequency is in the
range of 800-1800 MHz.
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19.3 Suggested PLL Configurations

Table 62 shows suggested PLL configurations for 33 and 66 MHz input clocks.

Table 62. 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

Table 63. Package Thermal Characteristics for TBGA (continued)

Characteristic Symbol Value Unit Notes

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

Notes:

1. Junction temperature is a function of die size, on-chip power dissipation, package thermal resistance, mounting site (board)
temperature, ambient temperature, air flow, power dissipation of other components on the board, and board thermal
resistance.

2. Per SEMI G38-87 and JEDEC JESD51-2 with the single-layer board horizontal.

. Per JEDEC JESD51-6 with the board horizontal, 1 m/s is approximately equal to 200 linear feet per minute (LFM).

4. Thermal resistance between the die and the printed-circuit board per JEDEC JESD51-8. Board temperature is measured on
the top surface of the board near the package.

5. Thermal resistance between the die and the case top surface as measured by the cold plate method (MIL SPEC-883 Method
1012.1).

6. Thermal characterization parameter indicating the temperature difference between package top and the junction temperature
per JEDEC JESD51-2. When Greek letters are not available, the thermal characterization parameter is written as Psi-JT.

w

20.2 Thermal Management Information

For the following sections, Pp = (Vpp x Ipp) + Pjo Where P g is the power dissipation of the 1/0 drivers.
See Table 5 for 1/0O power dissipation values.

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

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

where:

T; = junction temperature (°C)

Ta = 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 a quick and easy
estimation of thermal performance. Generally, the value obtained on a single-layer board is appropriate for
a tightly packed printed-circuit board. The value obtained on the board with the internal planes is usually

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

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

The thermal performance of a device 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
many natural convection and especially closed box applications, the board temperature at the perimeter
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Thermal

(edge) of the package is approximately the same as the local air temperature near the device. Specifying
the local ambient conditions explicitly as the board temperature provides a more precise description of the
local ambient conditions that determine the temperature of the device.
At a known board temperature, the junction temperature is estimated using the following equation:
Ty=Ta+ (Raa x Pp)

where:

T; = junction temperature (°C)

Ta = ambient temperature for the package (°C)

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

Pp = power dissipation in the package (W)
When the heat loss from the package case to the air can be ignored, acceptable predictions of junction

temperature can be made. The application board should be similar to the thermal test condition: the
component is soldered to a board with internal planes.

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=Ty+ (%7 x Pp)

where:

T; = junction temperature (°C)

T+ = thermocouple temperature on top of package (°C)

%7 = 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 + Reca

MPCB8349EA PowerQUICC Il Pro Integrated Host Processor Hardware Specifications, Rev. 13

76 Freescale Semiconductor



Document Revision History

Table 68. Document Revision History (continued)

N:r(:lger Date Substantive Change(s)
9 2/2009 * Added footnote 6 to Table 7.

* In Section 9.2, “USB AC Electrical Specifications,” clarified that AC table is for ULPI only.

* In Table 39, corrected t| gkHoy parameter to t, gi| oy (output data is driven on falling edge of clock
in DLL bypass mode). Similarly, made the same correction to Figure 22, Figure 24, and Figure 25
for output signals.

¢ Added footnote 11 to Table 55.

* Added footnote 4 to Table 66.

* In Section 21.1, “System Clocking,” removed “(AVDD1)” and “(AVDD2”) from bulleted list.

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

¢ In Table 57, corrected the max csb_clk to 266 MHz.

* In Table 62, added PLL configurations 903, 923, A03, A23, and 503 for 533 MHz

* In Table 66, updated note 1 to say the following: “For temperature range = C, processor frequency
is limited to 533 with a platform frequency of 266.”

8 4/2007 * In Table 3, “Output Drive Capability,” changed the values in the Output Impedance column and
added USB to the seventh row.

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

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

7 3/2007 * In Table 57, “Operating Frequencies for TBGA,” in the ‘Coherent system bus frequency (csb_clk)’
row, changed the value in the 533 MHz column to 100-333.

* In Table 63, “Suggested PLL Configurations,” under the subhead, ‘33 MHz CLKIN/PCI_CLK
Options, added row A03 between Ref. No. 724 and 804. Under the subhead ‘66 MHz
CLKIN/PCI_CLK Options, added row 503 between Ref. No. 305 and 404. For Ref. No. 306,
changed the CORE PLL value to 0000110.

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

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

6 2/2007 * Page 1, updated first paragraph to reflect PowerQUICC Il Pro information.

* In Table 18, “DDR and DDR2 SDRAM Input AC Timing Specifications,” added note 2 to tciskew
and deleted original note 3; renumbered the remaining notes.

* In Figure 41, “JTAG Interface Connection,” updated with new figure.

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

5 1/2007 * In Table 1, “Absolute Maximum Ratings,” added (1.36 max for 667-MHz core frequency) to max
VDD and AVDD values.

¢ In Table 2, “Recommended Operating Conditions,” added a row showing nominal core supply
voltage and PLL supply voltage of 1.3 V for 667-MHz parts.

* In Table 4, “MPC8349EA Power Dissipation,” added two footnotes to 667-MHz row showing
nominal core supply voltage and PLL supply voltage of 1.3 V for 667-MHz parts.

* In Table 54, “MPC83479EA (TBGA) Pinout Listing,” updated Vpp nd AVpp rows to show nominal
core supply voltage and PLL supply voltage of 1.3 V for 667-MHz parts.

4 12/2006 | Table 19, “DDR and DDR2 SDRAM Output AC Timing Specifications,” modified Tyqxngs for 333 MHz
from 900 ps to 775 ps.
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