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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

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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artificial smoke test.
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artificial smoke test.

Table 5 shows the estimated typical I/O power dissipation for MPC8349EA.
Table 5. MPC8349EA Typical I/O Power Dissipation

Power Characteristics

Typical power is based on a voltage of Vpp = 1.2V, a junction temperature of T; = 105°C, and a Dhrystone benchmark
Thermal solutions may need to design to a value higher than typical power based on the end application, T, target, and I/O
Maximum power is based on a voltage of Vpp = 1.2 V, worst case process, a junction temperature of T; = 105°C, and an
Typical power is based on a voltage of Vpp = 1.3V, a junction temperature of T; = 105°C, and a Dhrystone benchmark

Maximum power is based on a voltage of Vpp = 1.3 V, worst case process, a junction temperature of T; = 105°C, and an

Interface Parameter (1.8V) | @5V) | (33V) | 33V) | @5V) Unit Comments
DDR I/O 200 MHz, 32 bits 0.31 0.42 — — — w —
65% utilization -
25V 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 /O 33 MHz, 64 bits — — 0.08 — — w —
load = 30 pF -
66 MHz, 64 bits — — 0.14 — — w —
33 MHz, 32 bits — — 0.04 — — w Multiply by 2 if using
- 2 ports.
66 MHz, 32 bits — — 0.07 — — w
Local bus 1/0 133 MHz, 32 bits — — 0.27 — — W —
load = 25 pF .
83 MHz, 32 bits — — 0.17 — — w —
66 MHz, 32 bits — — 0.14 — — w —
50 MHz, 32 bits — — 0.11 — — w —
TSEC 1/O Mil — — — 0.01 — W Multiply by number of
load = 25 pF interfaces used.
GMll or TBI — — — 0.06 — w
RGMII or RTBI — — — — 0.04 W
uUSB 12 MHz — — 0.01 — — W Multiply by 2 if using
2 ports.
480 MHz — — 0.2 — — w
Other 1/0 — — — 0.01 — — w —
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Clock Input Timing

4 Clock Input Timing

This section provides the clock input DC and AC electrical characteristics for the device.

4.1 DC Electrical Characteristics

Table 6 provides the clock input (CLKIN/PCI_SYNC _IN) DC timing specifications for the MPC8349EA.
Table 6. CLKIN DC Timing Specifications

Parameter Condition Symbol Min Max Unit
Input high voltage — Viy 2.7 OVpp + 0.3 \
Input low voltage — Vi -0.3 0.4 \
CLKIN input current 0V<V)<OVpp Iin — =10 pA
PCI_SYNC_IN input current oOvV<sVyN=<05Vor Iin — =10 pA
OVpp— 0.5V <V|y<OVpp
PCI_SYNC_IN input current 05V<Vy<OVpp-05V N — +50 pA

4.2 AC Electrical Characteristics

The primary clock source for the MPC8349EA can be one of two inputs, CLKIN or PCI_CLK, depending
on whether the device is configured in PCI host or PCI agent mode. Table 7 provides the clock input
(CLKIN/PCI_CLK) AC timing specifications for the device.

Table 7. CLKIN AC Timing Specifications

Parameter/Condition Symbol Min Typical Max Unit Notes
CLKIN/PCI_CLK frequency foLkin — — 66 MHz 1,6
CLKIN/PCI_CLK cycle time toLKIN 15 — — ns —
CLKIN/PCI_CLK rise and fall time tkns tkL 0.6 1.0 23 ns 2
CLKIN/PCI_CLK duty cycle tkHK/toLKIN 40 — 60 % 3
CLKIN/PCI_CLK jitter — — — +150 ps 4,5

Notes:

1. Caution: The system, core, USB, security, and TSEC must not exceed their respective maximum or minimum operating
frequencies.

. Rise and fall times for CLKIN/PCI_CLK are measured at 0.4 and 2.7 V.

. Timing is guaranteed by design and characterization.

. This represents the total input jitter—short term and long term—and is guaranteed by design.

. The CLKIN/PCI_CLK driver’s closed loop jitter bandwidth should be < 500 kHz at —20 dB. The bandwidth must be set low to
allow cascade-connected PLL-based devices to track CLKIN drivers with the specified jitter.

6. Spread spectrum clocking is allowed with 1% input frequency down-spread at maximum 50 KHz modulation rate regardless
of input frequency.

a b~ owbd
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4.3

TSEC Gigabit Reference Clock Timing

RESET Initialization

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 MPC8349EA.

5.1

RESET DC Electrical Characteristics

Table 9 provides the DC electrical characteristics for the RESET pins of the MPC8349EA.
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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Figure 7 shows the DDR SDRAM output timing diagram.
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Figure 7. DDR SDRAM Output Timing Diagram

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

Zy=500

Output 4€>
L

L

Figure 8. DDR AC Test Load

(W GVpp/2
R, =50 O

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

7 DUART
MPC8349EA.
7.1

Table 21 provides the DC electrical characteristics for the DUART interface of the MPC8349EA.

DUART DC Electrical Characteristics

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
MPC8349EA PowerQUICC Il Pro Integrated Host Processor Hardware Specifications, Rev. 13
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Ethernet: Three-Speed Ethernet, MIl 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 MPC8349EA.
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.”
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8.1.1

Ethernet: Three-Speed Ethernet, Ml Management

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 Vou loy=—1.0mA | LVpp=Min 2.00 LVpp + 0.3 Vv
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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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
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Ethernet: Three-Speed Ethernet, MIl Management

Table 27. MIl Transmit AC Timing Specifications (continued)
At recommended operating conditions with LVpp/OVpp of 3.3 V + 10%.

Parameter/Condition Symbol’ Min Typ Max Unit
TX_CLK data clock rise (20%—80%) tMTXR 1.0 — 4.0 ns
TX_CLK data clock fall (80%—20%) tMTxE 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 Ysirst two letters of functional block)(reference)(state)(signal)(state) for outputs. For example, tyrkHpx symbolizes Ml transmit timing
(MT) for the time ty;7x clock reference (K) going high (H) until data outputs (D) are invalid (X). In general, the clock reference
symbol is based on two to three letters representing the clock of a particular function. For example, the subscript of tyrx
represents the MII(M) transmit (TX) clock. For rise and fall times, the latter convention is used with the appropriate letter:

R (rise) or F (fall).

Figure 11 shows the MII transmit AC timing diagram.

[ twrx >
TX_CLK
<_tMTXH_>
TXD[3:0]
TX_EN X
TX_ER
—>| tMTKHDX |<—

Figure 11. MIl Transmit AC Timing Diagram

8.2.2.2 MIl Receive AC Timing Specifications

Table 28 provides the MII receive AC timing specifications.

Table 28. MIl Receive AC Timing Specifications
At recommended operating conditions with LVpp/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 tMRDXKH 10.0 — — ns
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JTAG

LSYNC_IN

[
[
T1 |
|
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T3

T4
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GPCM Mode Output Sigpals: /" N\ _____ Lol ]
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UPM Mode Input Signal: * /N L
LUPWAIT ' ! f !

Input Signals:
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| | |
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L | |
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UPM Mode Output Signals: 'l ________________ Lol ]

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

Figure 26. Local Bus Signals, GPCM/UPM Signals for LCCR[CLKDIV] = 4 (DLL Enabled)

11 JTAG

This section describes the DC and AC electrical specifications for the IEEE Std. 1149.1 (JTAG) interface
of the MPCB8349EA.

11.1 JTAG DC Electrical Characteristics

Table 40 provides the DC electrical characteristics for the IEEE Std. 1149.1 (JTAG) interface of the
MPCB8349EA.

Table 40. JTAG Interface DC Electrical Characteristics

Parameter Symbol Condition Min Max Unit
Input high voltage ViH — OVpp—-0.3 | OVpp +0.3 \Y
Input low voltage ViL — -0.3 0.8 \'%
Input current N — — +5 pA
Output high voltage Vou loy=-8.0mA 24 — \Y
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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
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Package and Pin Listings

Figure 37 provides the AC test load for the SPI.

Output 4{> fo=500 () R V\é\é Q OVool2
L =
s ad

Figure 37. SPI AC Test Load

Figure 38 and Figure 39 represent the AC timings from Table 54. Note that although the specifications
generally reference the rising edge of the clock, these AC timing diagrams also apply when the falling edge
is the active edge.

Figure 38 shows the SPI timings in slave mode (external clock).

SPICLK (Input)

—> <— INEIXKH !

] tNEIVKH < !

Input Signals: :
SPIMOSI - ---------( Yoo R

(See Note) , |

|

|
_ <— tNEKHOX |
Output Signals: |
SPIMISO --------------- R I U S
(See Note) '

Note: The clock edge is selectable on SPI.

Figure 38. SPI AC Timing in Slave Mode (External Clock) Diagram

Figure 39 shows the SPI timings in master mode (internal clock).

SPICLK (Output)

—> < INiIxKH !

_ tNIvkH —> !

Input Signals: !
SPIMISO ---- e S

(See Note) | |

|

|
r<— tNikHOX
Output Signals: : I
SPIMOSI - -------------- R LR E D SRR TP T
(See Note) '

Note: The clock edge is selectable on SPI.
Figure 39. SPI AC Timing in Master Mode (Internal Clock) Diagram

18 Package and Pin Listings

This section details package parameters, pin assignments, and dimensions. The MPC8349EA is available
in atape ball grid array (TBGA). See Section 18.1, “Package Parameters for the MPC8349EA TBGA” and
Section 18.2, “Mechanical Dimensions for the MPC8349EA TBGA.
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Table 59. CSB Frequency Options for Host 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 2:1 133
High 0011 3:1 100 200
High 0100 4:1 133 266
High 0101 5:1 166 333
High 0110 6:1 200
High 0111 7:1 233
High 1000 8:1

' CFG_CLKIN_DIV selects the ratio between CLKIN and PCI_SYNC_OUT.
2 CLKIN is the input clock in host mode; PCI_CLK is the input clock in agent mode.

Table 60. CSB Frequency Options for Agent Mode

Input Clock Frequency (MHz)?
CFGa—t%Leg‘:TD'V SPMF Inpu tccs:lljc;:likﬁsatioz 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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Table 62. Suggested PLL Configurations (continued)

RCWL 400 MHz Device 533 MHz Device 667 MHz Device
Ref Input | csg | core | MPU' | csg | core | MPU' | csB | core
No. CORE Clock Clock Clock
SPMF PLL Freq Freq Freq Freq Freq Freq Freq Freq Freq
(MHz)? (MHz) (MHz) (MHz)?2 (MHz) (MHz) (MHz)?2 (MHz) (MHz)
306 0011 0000110 — — 66 200 600
405 0100 | 0000101 — — 66 266 667
504 o101 0000100 — — 66 333 667

! The PLL configuration reference number is the hexadecimal representation of RCWL, bits 415 associated with the SPMF and
COREPLL settings given in the table.
2 The input clock is CLKIN for PCI host mode or PCI_CLK for PCI agent mode.

20 Thermal

This section describes the thermal specifications of the MPC8349EA.

20.1 Thermal Characteristics

Table 63 provides the package thermal characteristics for the 672 35 x 35 mm TBGA of the MPC8349EA.
Table 63. Package Thermal Characteristics for TBGA

Characteristic Symbol Value Unit Notes

Junction-to-ambient natural convection on single-layer board (1s) RoJa 14 °C/W 1,2
Junction-to-ambient natural convection on four-layer board (2s2p) Rouma 11 °C/W 1,3
Junction-to-ambient (at 200 ft/min) on single-layer board (1s) Rouma 11 °C/W 1,3
Junction-to-ambient (at 200 ft/min) on four-layer board (2s2p) Rouma 8 °C/W 1,3
Junction-to-ambient (at 2 m/s) on single-layer board (1s) Rouma 9 °C/W 1,3
Junction-to-ambient (at 2 m/s) on four-layer board (2s2p) Rouma 7 °C/W 1,3
Junction-to-board thermal Rous 3.8 °C/W 4

Junction-to-case thermal Rodc 1.7 °C/W 5
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18930 West 78th St.

Chanhassen, MN 55317

Internet: www.bergquistcompany.com

20.3 Heat Sink Attachment

When heat sinks are attached, an interface material is required, preferably thermal grease and a spring 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 forces that 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 Ib 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
required in the heat sink. Minimize the size of the clearance to minimize the change in thermal
performance caused by removing part of the thermal interface to the heat sink. Because of the experimental
difficulties with this technique, many engineers measure the heat sink temperature and then back calculate
the case temperature using a separate measurement of the thermal resistance of the interface. From this
case temperature, the junction temperature is determined from the junction-to-case thermal resistance.

Ty=Tc + (Ragc x Pp)
where:
T; = junction temperature (°C)
Tc = case temperature of the package (°C)
Rgic = junction-to-case thermal resistance (°C/W)
Pp = power dissipation (W)

21 System Design Information

This section provides electrical and thermal design recommendations for successful application of the
MPCB8349EA.

21.1 System Clocking

The MPCB8349EA includes two PLLs:

1. The platform PLL generates the platform clock from the externally supplied CLKIN input. The
frequency ratio between the platform and CLKIN is selected using the platform PLL ratio
configuration bits as described in Section 19.1, “System PLL Configuration.”
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2. The e300 core PLL generates the core clock as a slave to the platform clock. The frequency ratio
between the e300 core clock and the platform clock is selected using the e300 PLL ratio
configuration bits as described in Section 19.2, “Core PLL Configuration.”

21.2 PLL Power Supply Filtering

Each PLL gets power through independent power supply pins (AVppl, AVpp2, respectively). The AVpp
level should always equal to Vpp, and preferably these voltages are derived directly from Vpp through a
low frequency filter scheme.

There are a number of ways to provide power reliably to the PLLs, but the recommended solution is to
provide four independent filter circuits as illustrated in Figure 42, one to each of the four AVpp pins.
Independent filters to each PLL reduce the opportunity to cause noise injection from one PLL to the other.

The circuit filters noise in the PLL resonant frequency range from 500 kHz to 10 MHz. It should be built
with surface mount capacitors with minimum effective series inductance (ESL). Consistent with the
recommendations of Dr. Howard Johnson in High Speed Digital Design: A Handbook of Black Magic
(Prentice Hall, 1993), multiple small capacitors of equal value are recommended over a single large value
capacitor.

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

Figure 42 shows the PLL power supply filter circuit.

10Q
Vop © VWA _T_ b 0 AVpp (or L2AVpp)
2.2 uF 2.2 yF

Low ESL Surface Mount Capacitors

Figure 42. PLL Power Supply Filter Circuit

21.3 Decoupling Recommendations

Due to large address and data buses and high operating frequencies, the MPC8349EA can generate
transient power surges and high frequency noise in its power supply, especially while driving large
capacitive loads. This noise must be prevented from reaching other components in the MPC8349EA
system, and the device itself requires a clean, tightly regulated source of power. Therefore, the system
designer should place at least one decoupling capacitor at each Vpp, OVpp, GVpp, and LVpp pin of the
device. These capacitors should receive their power from separate Vpp, OVpp, GVpp, LVpp, and GND
power planes in the PCB, with short traces to minimize inductance. Capacitors can be placed directly under
the device using a standard escape pattern. Others can surround the part.

These capacitors should have a value of 0.01 or 0.1 pF. Only ceramic SMT (surface mount technology)
capacitors should be used to minimize lead inductance, preferably 0402 or 0603 sizes.

In addition, distribute several bulk storage capacitors around the PCB, feeding the Vpp, OVpp, GVpp,
and LVpp planes, to enable quick recharging of the smaller chip capacitors. These bulk capacitors should
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V5= (1+ (U/Ry + 1/Ry)) x lggyree- SOlving for the output impedance gives Rygyrce = Rterm x (V1 + Vo - 1).
The drive current is then Igo,rce = V1 + Reource-

Table 65 summarizes the signal impedance targets. The driver impedance are targeted at minimum Vpp,
nominal OVpp, 105°C.

Table 65. Impedance Characteristics

LOSSIABRL.:.S’CT:; rorllet, PCI Signals PCI Output Clocks
Impedance Confi ura;tion Pov’ver (Not Including PCI (Including DDR DRAM | Symbol Unit
9 ’ Output Clocks) | PCI_SYNC_OUT)
Management
RN 42 Target 25 Target 42 Target 20 Target Zy w
Rp 42 Target 25 Target 42 Target 20 Target Zy w
Differential NA NA NA NA ZpFE w

Note: Nominal supply voltages. See Table 1, T; = 105°C.

21.6 Configuration Pin Multiplexing

The MPC8349EA power-on configuration options can be set through external pull-up or pull-down
resistors of 4.7 kQ on certain output pins (see the customer-visible configuration pins). These pins are used
as output only pins in normal operation.

However, while HRESET is asserted, these pins are treated as inputs, and the value on these pins is latched
when PORESET deasserts. Then the input receiver is disabled and the 1/0 circuit takes on its normal
function. Careful board layout with stubless connections to these pull-up/pull-down resistors coupled with
the large value of the pull-up/pull-down resistor should minimize the disruption of signal quality or speed
for the output pins.

21.7 Pull-Up Resistor Requirements
The MPC8349EA requires high resistance pull-up resistors (10 kQ is recommended) on open-drain pins,
including 1°C pins, and IPIC interrupt pins.

For more information on required pull-up resistors and the connections required for the JTAG interface,
refer to application note AN2931, “PowerQUICC Design Checklist.”

22 Ordering Information

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

NOTE

The information in this document is accurate for revision 3.x silicon and
later (in other words, for orderable part numbers ending in A or B). For
information on revision 1.1 silicon and earlier versions, see the MPC8349E
PowerQUICC Il Pro Integrated Host Processor Hardware Specifications
(Document Order No. MPC8349EEC).
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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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