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Overview
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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 MPC8343E
PowerQUICC Il Pro Integrated Host Processor Hardware Specifications.

See Section 22.1, “Part Numbers Fully Addressed by This Document,” for
silicon revision level determination.

Overview

This section provides a high-level overview of the device features. Figure 1 shows the major functional
units within the MPC8343EA.
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Figure 1. MPC8343EA Block Diagram

Major features of the device are as follows:

Embedded PowerPC e300 processor core; operates at up to 400 MHz

— High-performance, superscalar processor core

— Floating-point, integer, load/store, system register, and branch processing units
— 32-Kbyte instruction cache, 32-Kbyte data cache

— Lockable portion of L1 cache

— Dynamic power management

— Software-compatible with the other Freescale processor families that implement Power
Architecture technology

Double data rate, DDR1/DDR2 SDRAM memory controller
— Programmable timing supporting DDR1 and DDR2 SDRAM
— 32- bit data interface, up to 266 MHz data rate
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Overview

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 1/0 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 RGMII, IEEE Std. 802.3z RTBI, full-duplex
— 10/100 Mbps IEEE Std. 802.3 MII 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
MII1 management interface for control and status

Programmable CRC generation and checking

* PCl interface

Designed to comply with PCI Specification Revision 2.3
Data bus width:

— 32-bit data PCI interface operating at up to 66 MHz
PCI 3.3-V compatible

PCI host bridge capabilities

PCI agent mode on PClI 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-PCI and PCI-to-memory writes
On-chip arbitration supporting five masters on PCI
Accesses to all PCI address spaces

Parity supported

Selectable hardware-enforced coherency
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Electrical Characteristics

Table 2. Recommended Operating Conditions (continued)

Parameter Symbol Recommended Unit Notes
Value
PCI, local bus, DUART, system control and power OVpp 3.3V £330 mV \Y —
management, 1°C, and JTAG 1/O voltage

Note:

' GVpp, LVpp, OVpp, AVpp, and Vpp must track each other and must vary in the same direction—either in the positive or
negative direction.

Figure 2 shows the undershoot and overshoot voltages at the interfaces of the MPC8343EA.

GIL/OVpp +20% — —— —— — — —— — —
G/L/OVDD+5%— —_

GND e o
GND-03V- — - — — — — — — — — — — —
V). [
GND-o07v L _ __ _ _
> | Not to Exceed110%
Note: I of tinterface

1. tinterface refers to the clock period associated with the bus clock interface.
Figure 2. Overshoot/Undershoot Voltage for GVpp/OVpp/LVpp
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DDR and DDR2 SDRAM

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

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

Parameter Symbol 1 Min Max Unit | Notes

MDQS epilogue end tDDKHME -0.6 0.6 ns 6

Notes:

1.

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

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

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

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

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

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

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

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

symbol conventions described in note 1.

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

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

|
|
|
|
|
|
|
|
<— {DDKHMH(min) = -0.6 ns

MDQS

Figure 6. Timing Diagram for tppknmH
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Figure 7 shows the DDR SDRAM output timing diagram.

DUART

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

Figure 7. DDR SDRAM Output Timing Diagram

(W GVpp/2
R, =50 O

L

Figure 8. DDR AC Test Load

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

Output 4€>
L

Zy=500

7 DUART

This section describes the DC and AC electrical specifications for the DUART interface of the
MPC8343EA.

7.1 DUART DC Electrical Characteristics

Table 21 provides the DC electrical characteristics for the DUART interface of the MPC8343EA.
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

MPC8343EA PowerQUICC Il Pro Integrated Host Processor Hardware Specifications, Rev. 11
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Ethernet: Three-Speed Ethernet, Ml Management

8.1.1 TSEC DC Electrical Characteristics

MIl, 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-VV CMOS interface
voltage as defined by JEDEC EIA/JESD8-5.

Table 23. MIl 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. Ml pins not needed for RGMII or RTBI operation are powered by the OVpp supply.

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

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

Note:
1. The symbol V), in this case, represents the LV y symbol referenced in Table 1 and Table 2.
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Ethernet: Three-Speed Ethernet, MIl Management

8.2 Mil, RGMII, and RTBI AC Timing Specifications

The AC timing specifications for MIl, RGMII, and RTBI are presented in this section.

8.2.1 MIl AC Timing Specifications

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

8.2.1.1 MIl Transmit AC Timing Specifications

Table 25 provides the MII transmit AC timing specifications.

Table 25. 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 tvMTX — 40 — ns
TX_CLK duty cycle tMTXHAMTX 35 — 65 %
TX_CLK to MIl data TXD[3:0], TX_ER, TX_EN delay tMTKHDX 1 5 15 ns
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 timing specifications follow the pattern of tirst two letters of functional block)(signal)(state)(reference)(state) fOr iNPUts
and t(first two letters of functional block)(reference)(state)(signal)(state) for outputs. For example, tyriHpx symbolizes MIl transmit timing
(MT) for the time ty;x 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 tyy1x
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 9 shows the MII transmit AC timing diagram.

|l

<

TX_CLK

tvmTx >

<— tMTXH —>>

TXD[3:0]

TX_EN ><
TX_ER
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Ethernet: Three-Speed Ethernet, Ml Management

Figure 12 shows the RBMII and RTBI AC timing and multiplexing diagrams.

<——tpat
tRaTH — <
GTX_CLK / S‘K
(At Transmitter)
tskraT —>| [<—
S G ) G G S S
TX.CTL XXX X kX
t
(At PHY)
RXD[8:5][3:0] -
RXD[7:4][3:0] XRXD[S:O] E&B{g;i >< >< ><

tskRGT —>| |<—

NN N X

—> |<—tskRaT
RX_CLK
(At PHY)

Figure 12. RGMII and RTBI AC Timing and Multiplexing Diagrams

8.3 Ethernet Management Interface Electrical Characteristics

The electrical characteristics specified here apply to the MIl management interface signals management
data input/output (MDIQO) and management data clock (MDC). The electrical characteristics for GMII,
RGMII, TBI and RTBI are specified in Section 8.1, “Three-Speed Ethernet Controller
(TSEC)—MII/RGMII/RTBI Electrical Characteristics.”

8.3.1 MIl Management DC Electrical Characteristics

The MDC and MDIO are defined to operate at a supply voltage of 2.5 or 3.3 V. The DC electrical
characteristics for MDIO and MDC are provided in Table 28 and Table 29.

Table 28. MIl Management DC Electrical Characteristics Powered at 2.5 V

Parameter Symbol Conditions Min Max Unit
Supply voltage (2.5 V) LVpp — 2.37 2.63 \Y
Output high voltage VoH lon=—-1.0mA | LVpp=Min 2.00 LVpp + 0.3 \Y
Output low voltage VoL loL=1.0mA LVpp = Min GND -0.3 0.40 \Y
Input high voltage ViH — LVpp = Min 1.7 — \
Input low voltage VL — LVpp = Min -0.3 0.70 \

MPC8343EA PowerQUICC Il Pro Integrated Host Processor Hardware Specifications, Rev. 11
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Ethernet: Three-Speed Ethernet, MIl Management

Table 28. MIl 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 29. 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 30 provides the M1l management AC timing specifications.
Table 30. MIl Management AC Timing Specifications
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 frequency fupc — 25 — MHz 2
MDC period tvpe — 400 — ns —
MDC clock pulse width high tvDcH 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 —

MPCB8343EA PowerQUICC Il Pro Integrated Host Processor Hardware Specifications, Rev. 11
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Local Bus

Figure 17 through Figure 22 show the local bus signals.

LSYNC_IN

' ! UBIXkH ! !
: | teivkH : |
Input Signals: + ¢ R
LAD[0:31J/LDP[0:3] | | | |
I I —>> <t I I
Output Signals: :<_ t BKHOY > : : Heba : :
LSDA10/LSDWE/LSDRAS/ | | |
LSDCAS/LSDDQM[0:3] | | |
LA[27:31)/LBCTL/LBCKE/LOE ! e
tLBkHOZ —> < !
tLBKHOX—): < : |
Output (Data) Signals: | |
LADI[0:31]/LDP[0:3] N — /o 1 ____________ :
tLBKHOZ —> < |
tLBKHOX ——> < ! !
Output (Address) Signal: I : :
LAD[0:31] | |

i

Figure 17. Local Bus Signals, Nonspecial Signals Only (DLL Enabled)

LCLK[n]
! —>'  |<—1BIXKH!

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 18. Local Bus Signals, Nonspecial Signals Only (DLL Bypass Mode)
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JTAG

LSYNC_IN

[
[
T1 |
|

T2

T3

T4

< tLBKHOV1

GPCM Mode Output Sigpals: /" N\ _____ Lol ]
LCS[0:3)/LWE
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LUPWAIT ' ! f !
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| | |
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| t BkHOZ1 —>i | |
| | I |
L | |

<— 1| BKHOV1
UPM Mode Output Signals: 'l ________________ Lol ]

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

Figure 22. 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 MPC8343EA.

11.1 JTAG DC Electrical Characteristics

Table 36 provides the DC electrical characteristics for the IEEE Std. 1149.1 (JTAG) interface of the
MPC8343EA.

Table 36. 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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Table 36. JTAG Interface 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

11.2 JTAG AC Timing Specifications

This section describes the AC electrical specifications for the IEEE Std. 1149.1 (JTAG) interface of the
MPCB8343EA. Table 37 provides the JTAG AC timing specifications as defined in Figure 24 through

Figure 27,

Table 37. JTAG AC Timing Specifications (Independent of CLKIN)1

At recommended operating conditions (see Table 2).

Parameter Symbol2 Min Max Unit Notes
JTAG external clock frequency of operation fita 0 33.3 MHz —
JTAG external clock cycle time tyta 30 — ns —
JTAG external clock pulse width measured at 1.4 V tTKHKL 15 — ns —
JTAG external clock rise and fall times tyrers tuTGE 0 2 ns —
TRST assert time trRrsT 25 — ns 3
Input setup times: ns
Boundary-scan data tyTDVKH 4 — 4
Input hold times: ns
Boundary-scan data tyTDXKH 10 — 4
TMS, TDI tTIXKH 10 —
Valid times: ns
Boundary-scan data tyTkLDV 2 11 5
Output hold times: ns
Boundary-scan data tTKLDX 2 — 5
TDO tTkLox 2 —
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JTAG

Table 37. 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 14).
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 23 provides the AC test load for TDO and the boundary-scan outputs of the MPC8343EA.

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

Figure 23. AC Test Load for the JTAG Interface
Figure 24 provides the JTAG clock input timing diagram.

JTAG
External Clock

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

Figure 24. JTAG Clock Input Timing Diagram

Figure 25 provides the TRST timing diagram.

TRST VM VM

<

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

Figure 25. TRST Timing Diagram
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12 12C

This section describes the DC and AC electrical characteristics for the 12C interface of the MPC8343EA.

12.1 12C DC Electrical Characteristics

Table 38 provides the DC electrical characteristics for the 12C interface of the MPC8343EA.

Table 38. I°C DC Electrical Characteristics
At recommended operating conditions with OVpp of 3.3 V + 10%.

Parameter Symbol Min Max Unit Notes
Input high voltage level ViH 0.7 x OVpp OVpp + 0.3 \Y —
Input low voltage level Vi -0.3 0.3 x OVpp \Y —
Low level output voltage VoL 0 0.2 x OVpp Vv 1
Output fall time from V,y(min) to V| _(max) with a bus tokky | 20+ 0.1 x Cg 250 ns 2
capacitance from 10 to 400 pF
Pulse width of spikes which must be suppressed by the tiokHKL 0 50 ns 3
input filter
Input current each 1/O pin (input voltage is between I -10 10 pA 4
0.1 x OVpp and 0.9 x OVpp(max)
Capacitance for each 1/O pin C — 10 pF —
Notes:

1. Output voltage (open drain or open collector) condition = 3 mA sink current.

2. Cpg = capacitance of one bus line in pF.

3. Refer to the MPC8349EA Integrated Host Processor Family Reference Manual, for information on the digital filter used.
4. 1/O pins obstruct the SDA and SCL lines if OVpp is switched off.

12.2 I2C AC Electrical Specifications

Table 39 provides the AC timing parameters for the 12C interface of the MPC8343EA. Note that all values
refer to Vy(min) and V, (max) levels (see Table 38).

Table 39. I2C AC Electrical Specifications

Parameter Symbol' Min Max Unit
SCL clock frequency floc 0 400 kHz
Low period of the SCL clock tiocL 1.3 — us
High period of the SCL clock tiocH 0.6 — us
Setup time for a repeated START condition tiosvkH 0.6 — us
Hold time (repeated) START condition (after this period, the first clock tiosxKL 0.6 — us
pulse is generated)
Data setup time tioDVKH 100 — ns
Data hold time:CBUS compatible masters tiopxKL — — us
I°C bus devices 02 0.93
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16 IPIC

This section describes the DC and AC electrical specifications for the external interrupt pins.

16.1 IPIC DC Electrical Characteristics

Table 47 provides the DC electrical characteristics for the external interrupt pins.
Table 47. IPIC DC Electrical Characteristics'

IPIC

Parameter Symbol Condition Min Max Unit Notes
Input high voltage ViH — 2.0 OVpp + 0.3 \Y —
Input low voltage ViL — -0.3 0.8 \Y% —
Input current N — — +5 pA —
Output low voltage VoL loL=8.0mA — 0.5 2
Output low voltage VoL loL =3.2mA — 0.4 2
Notes: L
1. This table applies for pins IRQ[0:7], IRQ_OUT, and MCP_OUT.
2. IRQ_OUT and MCP_OUT are open-drain pins; thus Vg is not relevant for those pins.
16.2 IPIC AC Timing Specifications
Table 48 provides the IPIC input and output AC timing specifications.
Table 48. IPIC Input AC Timing Specifications’
Parameter Symbol? Min Unit
IPIC inputs—minimum pulse width tricwiD 20 ns

Notes:

1. Input specifications are measured at the 50 percent level of the IPIC input signals. Timings are measured at the pin.
2. IPIC inputs and outputs are asynchronous to any visible clock. IPIC outputs should be synchronized before use by external
synchronous logic. IPIC inputs must be valid for at least tpjc\yp NS to ensure proper operation in edge triggered mode.

17 SPI

This section describes the SPI DC and AC electrical specifications.

17.1 SPI DC Electrical Characteristics

Table 49 provides the SPI DC electrical characteristics.
Table 49. SPI DC Electrical Characteristics

Parameter Symbol Condition Min Max Unit
Input high voltage ViH — 2.0 OVpp + 0.3 \Y
Input low voltage Vi — -0.3 0.8 \Y%
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Package and Pin Listings

Table 51. MPC8343EA (PBGA) Pinout Listing (continued)

. . . Power
Signal Package Pin Number Pin Type Supply Notes
Power and Ground Signals
AVpp1 C15 Power for e300 AVpp1 —
PLL (1.2V)
AVpp2 U1 Power for AVpp2 —
system PLL
1.2V)
AVpp3 AF9 Power for DDR — —
DLL (1.2V)
AVpp4 u2 Power for LBIU AVpp4 —
DLL (1.2V)
GND A2,B1,B2,D10, D18, E6, E14, E22, F9, — — —
F12, F15, F18, F21, F24, G5, H6, J23,
L4, L6, L12,L13, L14, L15, L16, L17,
M11, M12, M13, M14, M15, M16, M17,
M18, M23, N11, N12, N13, N14, N15,
N16,N17,N18, P6, P11, P12, P13, P14,
P15, P16, P17, P18, P24, R5, R23, R11,
R12, R13, R14, R15, R16, R17, R18,
T11,T12,T13,T14,T15,T16,T17,T18,
U6, U11, U12, U13, U14, U15, U16,
U17,U18, V12, V13, V14, V15, V16,
V17, V23, V25, W4, Y6, AA23, AB24,
AC5, AC8, AC11, AC14, AC17, AC20,
AD9, AD15, AD21, AE12, AE18, AF3,
AF26
GVpp U9, V9, W10, W19, Y11,Y12,Y14,Y15, | Power for DDR GVpp —
Y17,Y18, AA6, AB5, AC9, AC12, AC15, DRAM I/O
AC18, AC21, AC24, AD6, AD8, AD14, voltage
AD20, AE5, AE11, AE17, AG2, AG27 25V)
LVpp1 u20, w25 Power for three LVpp1 —
speed Ethernet
#1 and for
Ethernet
management
interface 1/0
(2.5V, 3.3V)
LVppo V20, Y23 Power for three LVppo —
speed Ethernet
#21/0 (2.5,
3.3V)
Vbp J11,J12,J15, K10, K11, K12, K13, K14, | Power for core Vbp —

K15, K16, K17,K18, K19,L10,L11,L18,
L19,M10,M19,N10, N19, P9, P10, P19,
R10, R19, R20, T10, T19, U10, U19,
V10, V11, V18, V19, W11, W12, W13,
W14, W15, W16, W17, W18

(1.2V)
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Clocking

19 Clocking

Figure 37 shows the internal distribution of the clocks.

MPC8343EA
| 23(5 C;re __________ -;
| Core PLL —>core_clk |
| |
L e e e e e e e e e e — -
csb_clk
To DDR
Memory 4
Controller 35& > MCK[0:3] DDR
ddr_clk T Div 4 > MCK[0:3 I\D/Ig\;?coery
Clock > 2 - [0:3]
System PLL Unit | Ibiu_clk
T ﬂ > LCLK[0:2]
A A To Local Bus Local Bus
Memory | LBIU > LSYNC_OUT }, Memory
Controller | DLL Device
< LSYNC_IN
csb_clk to Rest
of the Device
PCI_CLK/
* PCI_SYNC_IN
CFG_CLKIN_DIV |
CLKIN > > ' PCI_SYNC_OUT
- PCI Clock —,—>
> Divider
_|—> 521 5 PCI_CLK_OUT[0:4]

Figure 37. MPC8343EA Clock Subsystem

The primary clock source can be one of two inputs, CLKIN or PCI_CLK, depending on whether the device
is configured in PCI host or PCI agent mode. When the MPC8343EA is configured as a PCI host device,
CLKIN is its primary input clock. CLKIN feeds the PCI clock divider (=2) and the multiplexors for
PCI_SYNC_OUT and PCI_CLK_OUT. The CFG_CLKIN_DIV configuration input selects whether
CLKIN or CLKIN/2 is driven out on the PCI_SYNC_OUT signal. The OCCR[PCICDn] parameters select
whether CLKIN or CLKIN/2 is driven out on the PCI_CLK_OUTn signals.

PCI_SYNC_OUT is connected externally to PCI_SYNC_IN to allow the internal clock subsystem to
synchronize to the system PCI clocks. PCI_SYNC_OUT must be connected properly to PCI_SYNC _IN,
with equal delay to all PCI agent devices in the system, to allow the MPC8343EA to function. When the
device is configured as a PCI agent device, PCI_CLK is the primary input clock and the CLKIN signal
should be tied to GND.
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Clocking

Table 53 provides the operating frequencies for the MPC8343EA PBGA under recommended operating

conditions.
Table 53. Operating Frequencies for PBGA
Parameter’ 266 MHz 333 MHz 400 MHz Unit

€300 core frequency (core_clk) 200266 200-333 200-400 MHz
Coherent system bus frequency (csb_clk) 100266 MHz
DDR1 memory bus frequency (MCK)? 100-133 MHz
DDR2 memory bus frequency (MCK)3 100-133 MHz
Local bus frequency (LCLKn)* 16.67-133 MHz
PCI input frequency (CLKIN or PCI_CLK) 25—-66 MHz
Security core maximum internal operating frequency 133 MHz
USB_DR, USB_MPH maximum internal operating 133 MHz
frequency

' The CLKIN frequency, RCWL[SPMF], and RCWL[COREPLL] settings must be chosen so that the resulting csb_clk, MCLK,
LCLK[0:2], and core_clk frequencies do not exceed their respective maximum or minimum operating frequencies. The value
of SCCR[ENCCM], SCCR[USBDRCM], and SCCR[USBMPHCM] must be programmed so that the maximum internal
operating frequency of the Security core and USB modules does not exceed the respective values listed in this table.

2 The DDR data rate is 2x the DDR memory bus frequency.

3 The DDR data rate is 2x the DDR memory bus frequency.

4 The local bus frequency is 2, 1, or 1/8 of the Ibiu_clk frequency (depending on LCCR[CLKDIV]) which is in turn 1x or 2x the
csb_clk frequency (depending on RCWL[LBIUCM])).

19.1 System PLL Configuration

The system PLL is controlled by the RCWL[SPMF] parameter. Table 54 shows the multiplication factor
encodings for the system PLL.

Table 54. System PLL Multiplication Factors

RCWL[SPMF] |System PLL Multiplication Factor
0000 x 16
0001 Reserved
0010 x 2
0011 x 3
0100 x 4
0101 x5
0110 x 6
0111 x7
1000 x 8
1001 x 9
1010 x 10
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System Design Information

R gic = 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
MPCB8343EA.

21.1 System Clocking

The MPCB8343EA 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.”

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 38, 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 38 shows the PLL power supply filter circuit.

10 Q

Vbp © WA _T_ b 0 AVpp (or L2AVpp)

2.2 uF 2.2 uF

Low ESL Surface Mount Capacitors

Figure 38. PLL Power Supply Filter Circuit
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