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Understanding Embedded - Microprocessors

Embedded microprocessors are specialized computing
chips designed to perform specific tasks within an
embedded system. Unlike general-purpose
microprocessors found in personal computers, embedded
microprocessors are tailored for dedicated functions within
larger systems, offering optimized performance, efficiency,
and reliability. These microprocessors are integral to the
operation of countless electronic devices, providing the
computational power necessary for controlling processes,
handling data, and managing communications.

Applications of Embedded - Microprocessors

Embedded microprocessors are utilized across a broad
spectrum of applications, makina them indispensable in
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Overview

On-chip arbitration supporting five masters on PCI1, three masters on PCI2
Accesses to all PCI address spaces

Parity supported

Selectable hardware-enforced coherency

Address translation units for address mapping between host and peripheral
Dual address cycle for target

Internal configuration registers accessible from PCI

Security engine is optimized to handle all the algorithms associated with IPSec, SSL/TLS, SRTP,
IEEE Std. 802.11i®, iSCSI, and IKE processing. The security engine contains four
crypto-channels, a controller, and a set of crypto execution units (EUS):

Public key execution unit (PKEU) :

— RSA and Diffie-Hellman algorithms

— Programmable field size up to 2048 bits

— Elliptic curve cryptography

— F2m and F(p) modes

— Programmable field size up to 511 bits

Data encryption standard (DES) execution unit (DEU)

— DES and 3DES algorithms

— Two key (K1, K2) or three key (K1, K2, K3) for 3DES

— ECB and CBC modes for both DES and 3DES

Advanced encryption standard unit (AESU)

— Implements the Rijndael symmetric-key cipher

— Key lengths of 128, 192, and 256 bits

— ECB, CBC, CCM, and counter (CTR) modes

XOR parity generation accelerator for RAID applications

ARC four execution unit (AFEU)

— Stream cipher compatible with the RC4 algorithm

— 40- to 128-bit programmable key

Message digest execution unit (MDEU)

— SHA with 160-, 224-, or 256-bit message digest

— MD5 with 128-bit message digest

— HMAC with either algorithm

Random number generator (RNG)

Four crypto-channels, each supporting multi-command descriptor chains
— Static and/or dynamic assignment of crypto-execution units through an integrated controller
— Buffer size of 256 bytes for each execution unit, with flow control for large data sizes

Universal serial bus (USB) dual role controller

USB on-the-go mode with both device and host functionality
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Electrical Characteristics

2

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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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.
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DDR and DDR2 SDRAM

Table 12. DDR2 SDRAM DC Electrical Characteristics for GVpp(typ) = 1.8 V (continued)

Output low current (Voyt = 0.280 V) loL 13.4 — mA —

Notes:

1. GVpp is expected to be within 50 mV of the DRAM GVpp at all times.

2. MVRgeg is expected to equal 0.5 x GVpp, and to track GVpp DC variations as measured at the receiver. Peak-to-peak noise
on MVggg cannot exceed +2% of the DC value.

3. V17 is not applied directly to the device. It is the supply to which far end signal termination is made and is expected to equal
MVRggg. This rail should track variations in the DC level of MVggf.

4. Output leakage is measured with all outputs disabled, 0 V < Vgoyt < GVpp.

Table 13 provides the DDR2 capacitance when GVpp(typ) = 1.8 V.
Table 13. DDR2 SDRAM Capacitance for GVpp(typ) = 1.8 V

Parameter/Condition Symbol Min Max Unit Notes
Input/output capacitance: DQ, DQS, DQS Cio 6 8 pF 1
Delta input/output capacitance: DQ, DQS, DQS Coio — 0.5 pF 1

Note:
1. This parameter is sampled. GVpp = 1.8 V £ 0.090 V, f = 1 MHz, T = 25°C, Vgoyt = GVpp/2, VouT (peak-to-peak) = 0.2 V.

Table 14 provides the recommended operating conditions for the DDR SDRAM component(s) when

Table 14. DDR SDRAM DC Electrical Characteristics for GVpp(typ) =2.5V

Parameter/Condition Symbol Min Max Unit Notes

I/O supply voltage GVpp 2.375 2.625 \Y 1

I/0 reference voltage MVRer 0.49 x GVpp 0.51 x GVpp Vv 2
I/0 termination voltage V17 MVRgg — 0.04 MVRer + 0.04 \ 3
Input high voltage ViH MVggg + 0.18 GVpp +0.3 Vv —
Input low voltage Vi -0.3 MVRgg—0.18 Vv —
Output leakage current loz -9.9 -9.9 pA 4
Output high current (Voyt =1.95V) loH -15.2 — mA —
Output low current (Voyt = 0.35 V) loL 15.2 — mA —

Notes:

1. GVpp is expected to be within 50 mV of the DRAM GVpp at all times.
2. MVRgk is expected to be equal to 0.5 x GVpp, and to track GVpp DC variations as measured at the receiver. Peak-to-peak
noise on MVggr may not exceed +2% of the DC value.
3. V7 is not applied directly to the device. It is the supply to which far end signal termination is made and is expected to be
equal to MVggg. This rail should track variations in the DC level of MVggg.
4. Output leakage is measured with all outputs disabled, 0 V < Vo1 < GVpp.
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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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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, 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

MPCB8349EA PowerQUICC Il Pro Integrated Host Processor Hardware Specifications, Rev. 13
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Ethernet: Three-Speed Ethernet, MIl Management

Table 32. MiIl Management DC Electrical Characteristics Powered at 2.5 V (continued)

Parameter Symbol Conditions Min Max Unit
Input high current iy Vin' = LWVpp — 10 nA
Input low current m Vin=LVpp -15 — pA

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

Table 33. MIl Management DC Electrical Characteristics Powered at 3.3 V

Parameter Symbol Conditions Min Max Unit
Supply voltage (3.3 V) LVpp — 2.97 3.63 \Y
Output high voltage Vou lop=-1.0mA LVpp = Min 2.10 LVpp + 0.3 \'
Output low voltage VoL loL=1.0mA LVpp = Min GND 0.50 Vv
Input high voltage ViH — 2.00 — Vv
Input low voltage VL — — 0.80 \
Input high current [ LVpp = Max Vin'=21V — 40 A
Input low current e LVpp = Max Vin=05V —-600 — pA

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

8.3.2 MIl Management AC Electrical Specifications

Table 34 provides the M1l management AC timing specifications.

Table 34. MIl Management AC Timing Specifications
At recommended operating conditions with LVpp is 3.3 V + 10% or 2.5 V £ 5%.

Parameter/Condition Symbol1 Min Typ Max Unit Notes
MDC frequency fupe — 25 — MHz 2
MDC period tvMpe — 400 — ns —
MDC clock pulse width high tvMDcH 32 — — ns —
MDC to MDIO delay tMDKHDX 10 — 70 ns 3
MDIO to MDC setup time tMDDVKH 5 — — ns —
MDIO to MDC hold time tMDDXKH 0 — — ns —
MDC rise time tvDCR — — 10 ns —

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

Table 34. MIl Management AC Timing Specifications (continued)
At recommended operating conditions with LVpp is 3.3 V + 10% or 2.5 V £ 5%.

Parameter/Condition Symbol' Min Typ Max Unit Notes

MDC fall time tMDHF —_— —_— 10 ns —

Notes:

1. The symbols for timing specifications follow the pattern of t irst two letters of functional block)(signal)(state)(reference)(state) for inputs
and Yfirst two letters of functional block)(reference)(state)(signal)(state) fOr Outputs. For example, typkHpx Symbolizes management data
timing (MD) for the time typc from clock reference (K) high (H) until data outputs (D) are invalid (X) or data hold time. Also,
tmMpDvkH Symbolizes management data timing (MD) with respect to the time data input signals (D) reach the valid state (V)
relative to the typ¢ 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. This parameter is dependent on the csb_clk speed (that is, for a csb_clk of 267 MHz, the maximum frequency is 8.3 MHz
and the minimum frequency is 1.2 MHz; for a csb_clk of 375 MHz, the maximum frequency is 11.7 MHz and the minimum
frequency is 1.7 MHz).

3. This parameter is dependent on the csb_clk speed (that is, for a csb_clk of 267 MHz, the delay is 70 ns and for a csb_clk of
333 MHz, the delay is 58 ns).

Figure 17 shows the MIl management AC timing diagram.

< tmbe > tmber <—
MDC
tmbeH tmbck
MDIO 5‘: % \ t z z
(Input) \\\ ////
tmMDDVKH —>l < ‘
—> <— tMDDXKH
MDIO \
(Output) \
tMDKHDX —> <

Figure 17. MIl Management Interface Timing Diagram
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Local Bus

10.2 Local Bus AC Electrical Specification

Table 38 and Table 39 describe the general timing parameters of the local bus interface of the

MPCB8349EA.

Table 38. Local Bus General Timing Parameters—DLL On

Parameter Symbol’ Min Max Unit Notes
Local bus cycle time Bk 7.5 — ns 2
Input setup to local bus clock (except LUPWAIT) tBIVKH1 1.5 — ns 3,4
LUPWAIT input setup to local bus clock tLBIVKH2 22 — ns 3,4
Input hold from local bus clock (except LUPWAIT) tLBIXKH1 1.0 — ns 3,4
LUPWAIT Input hold from local bus clock tLBIXKH2 1.0 — ns 3,4
LALE output fall to LAD output transition (LATCH hold time) t BoTOTY 1.5 — ns 5
LALE output fall to LAD output transition (LATCH hold time) t BoTOT? 3 — ns 6
LALE output fall to LAD output transition (LATCH hold time) t BoTOT3 25 — ns 7
Local bus clock to LALE rise tLBKHLR — 4.5 ns —
Local bus clock to output valid (except LAD/LDP and LALE) tLBKHOV1 — 4.5 ns —
Local bus clock to data valid for LAD/LDP tLBKHOV2 — 4.5 ns 3
Local bus clock to address valid for LAD t BKHOV3 — 4.5 ns 3
Output hold from local bus clock (except LAD/LDP and LALE) t BKHOX1 1 — ns 3
Output hold from local bus clock for LAD/LDP L BKHOX2 1 — ns 3
Local bus clock to output high impedance for LAD/LDP tLBKHOZ — 3.8 ns 8

Notes:

1.

The symbols for timing specifications follow the pattern of t(first two letters of functional block)(signal)(state)(reference)(state) for inputs
and tfirst two letters of functional block)(reference)(state) (signal)(state) Or outputs. For example, t gixkH¢ symbolizes local bus timing (LB)
for the input (1) to go invalid (X) with respect to the time the t gk clock reference (K) goes high (H), in this case for clock one
(1). Also, t; gkHox symbolizes local bus timing (LB) for the t gk clock reference (K) to go high (H), with respect to the output
(O) going invalid (X) or output hold time.

. All timings are in reference to the rising edge of LSYNC_IN.
. All signals are measured from OVpp/2 of the rising edge of LSYNC_IN to 0.4 x OVpp of the signal in question for 3.3 V

signaling levels.

. Input timings are measured at the pin.
. t Botor1 should be used when RCWHILALE] is not set and when the load on the LALE output pin is at least 10 pF less than

the load on the LAD output pins.

. t BoToT2 should be used when RCWH[LALE] is set and when the load on the LALE output pin is at least 10 pF less than the

load on the LAD output pins.

. t{.BoTOT3 Sshould be used when RCWHILALE] is set and when the load on the LALE output pin equals the load on the LAD

output pins.

. 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 that of the leakage current specification.
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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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Package and Pin Listings

18.1 Package Parameters for the MPC8349EA TBGA

The package parameters are provided in the following list. The package type is 35 mm x 35 mm, 672 tape
ball grid array (TBGA).

Package outline 35 mm x 35 mm

Interconnects 672

Pitch 1.00 mm

Module height (typical) 1.46 mm

Solder balls 62 Sn/36 Pb/2 Ag (ZU package)
96.5 Sn/3.5Ag (VV package)

Ball diameter (typical) 0.64 mm

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

18.2 Mechanical Dimensions for the MPC8349EA TBGA

Figure 40 shows the mechanical dimensions and bottom surface nomenclature for the MPC8349EA,
672-TBGA package.
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Notes:

1. All dimensions are in millimeters.

2. Dimensions and tolerances per ASME Y14.5M-1994.

3. Maximum solder ball diameter measured parallel to datum A.

4. Datum A, the seating plane, is determined by the spherical crowns of the solder balls.
5. Parallelism measurement must exclude any effect of mark on top surface of package.

Figure 40. Mechanical Dimensions and Bottom Surface Nomenclature for the MPC8349EA TBGA
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Package and Pin Listings

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

Signal Package Pin Number Pin Type Power Notes

Supply

Gigabit Reference Clock

EC_GTX_CLK125 C8 [ LVpp1 —
Three-Speed Ethernet Controller (Gigabit Ethernet 1)
TSEC1_COL/GPIO2[20] A17 I/O OVpp —
TSEC1_CRS/GPI102[21] F12 I/0 LVpp1 —
TSEC1_GTX_CLK D10 O LVpp1 3
TSEC1_RX_CLK Al1 I LVpp1 —
TSEC1_RX_DV B11 I LVpp1 —
TSEC1_RX_ER/GPI02[26] B17 I/O OVpp —
TSEC1_RXD[7:4)/GP102[22:25] B16, D16, E16, F16 I/O OVpp —
TSEC1_RXD[3:0] E10, A8, F10, B8 I LVpp1 —
TSEC1_TX_CLK D17 I OVpp —
TSEC1_TXD[7:4)/GPI102[27:30] A15, B15, A14,B14 I/O OVpp —
TSEC1_TXD[3:0] A10, E11, B10, A9 O LVpp1 10
TSEC1_TX_EN B9 0] LVpp1 —
TSEC1_TX_ER/GPIO2[31] A16 I/O OVpp —
Three-Speed Ethernet Controller (Gigabit Ethernet 2)

TSEC2_COL/GPIO1[21] C14 I/O OVpp —
TSEC2_CRS/GPI101[22] D6 I/0 LVpp2 —
TSEC2_GTX_CLK A4 O LVpp2 —
TSEC2_RX_CLK B4 I LVpp2 —
TSEC2_RX_DV/GPI101[23] E6 I/0 LVpp2 —
TSEC2_RXD[7:4)/GPI101[26:29] A13, B13, C13, A12 I/O OVpp —
TSEC2_RXD[3:0)/GPI01[13:16] D7, A6, E8, B7 I/O LVpp2 —
TSEC2_RX_ER/GPIO1[25] D14 I/O OVpp —
TSEC2_TXD[7)/GPIO1[31] B12 I/O OVpp —
TSEC2_TXD[6)/ Cc12 O OVpp —
DR_XCVR_TERM_SEL

TSEC2_TXD[5)/ D12 0] OVpp —
DR_UTMI_OPMODE1

TSEC2_TXD[4)/ E12 0] OVpp —
DR_UTMI_OPMODEOQ

TSEC2_TXD[3:0//GPI01[17:20] B5, A5, F8, B6 I/O LVpp2 —
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Package and Pin Listings

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

. . . Power
Signal Package Pin Number Pin Type Supply Notes
MVREF2 AD2 | DDR —
reference
voltage
Notes:
1. This pin is an open-drain signal. A weak pull-up resistor (1 kQ2) should be placed on this pin to OVpp.
2. This pin is an open-drain signal. A weak pull-up resistor (2-10 kQ) should be placed on this pin to OVpp.
3. During reset, this output is actively driven rather than three-stated.
4. These JTAG pins have weak internal pull-up P-FETs that are always enabled.
5. This pin should have a weak pull-up if the chip is in PCI host mode. Follow the PCI specifications.
6. This pin must always be tied to GND.
7. This pin must always be left not connected.
8. Thermal sensitive resistor.
9. It is recommended that MDICO be tied to GND using an 18.2 Q resistor and MDIC1 be tied to DDR power using an 18.2 Q

resistor.

10.TSEC1_TXD[3] is required an external pull-up resistor. For proper functionality of the device, this pin must be pulled up or
actively driven high during a hard reset. No external pull-down resistors are allowed to be attached to this net.

11. A weak pull-up resistor (2—10 kQ2) should be placed on this pin to LVpp+.

12. For systems that boot from local bus (GPCM)-controlled NOR flash, a pullup on LGPL4 is required.
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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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System Design Information

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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Ordering Information
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).

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

82 Freescale Semiconductor



22.1

Ordering Information

Part Numbers Fully Addressed by This Document

Table 66 shows an analysis of the Freescale part numbering nomenclature for the MPC8349EA. The
individual part numbers correspond to a maximum processor core frequency. Each part number also
contains a revision code that refers to the die mask revision number. For available frequency configuration
parts including extended temperatures, refer to the device product summary page on our website listed on
the back cover of this document or, contact your local Freescale sales office.

Table 66. Part Numbering Nomenclature

MPC nnnn e t pPp aa a r
Product Part Encryption Temperature' Package? Processor Platform Revision
Code |Identifier| Acceleration Range 9 Frequency® | Frequency Level
MPC 8349 Blank = Not |Blank =0to 105°C | ZU =TBGA e300 core D =266 B =3.1

included C=-40t0 105°C |VV =PB free TBGA speed F = 3334
E = included AG =400
AJ =533
AL = 667
Notes:

1. For temperature range = C, processor frequency is limited to with a platform frequency of 266 and up to 533 with a platform
frequency of 333
2. See Section 18, “Package and Pin Listings,” for more information on available package types.
3. Processor core frequencies supported by parts addressed by this specification only. Not all parts described in this
specification support all core frequencies. Additionally, parts addressed by Part Number Specifications may support other
maximum core frequencies.
4. ALF marked parts support DDR1 data rate up to 333 MHz (at 333 MHz CSB as the 'F' marking implies) and DDR2 data rate
up to 400 MHz (at 200 MHz CSB). AJF marked parts support DDR1 and DDR2 data rate up to 333 MHz (at a CSB of 333

MHz).

Table 67 shows the SVR settings by device and package type.

Table 67. SVR Settings

Device Package SVR (Rev. 3.0)
MPCB8349EA TBGA 8050_0030
MPC8349A TBGA 8051_0030
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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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