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Power Characteristics

supplies are stable and if the I/O voltages are supplied before the core voltage, there may be a period of 
time that all input and output pins will actively be driven and cause contention and excessive current from 
3A to 5A. In order to avoid actively driving the I/O pins and to eliminate excessive current draw, apply the 
core voltage (VDD) before the I/O voltage (GVDD, LVDD, and OVDD) and assert PORESET before the 
power supplies fully ramp up. In the case where the core voltage is applied first, the core voltage supply 
must rise to 90% of its nominal value before the I/O supplies reach 0.7 V, see Figure 4.

Figure 4. Power Sequencing Example

I/O voltage supplies (GVDD, LVDD, and OVDD) do not have any ordering requirements with respect to one 
another.

3 Power Characteristics
The estimated typical power dissipation for the MPC8343EA device is shown in Table 4.

l

Table 4.  MPC8343EA Power Dissipation1

1 The values do not include I/O supply power (OVDD, LVDD, GVDD) or AVDD. For I/O power values, see Table 5.

Core 
Frequency 

(MHz)

CSB 
Frequency 

(MHz)
Typical at TJ = 65 Typical2,3

2 Typical power is based on a voltage of VDD = 1.2 V, a junction temperature of TJ = 105°C, and a Dhrystone benchmark 
application.  

3 Thermal solutions may need to design to a value higher than typical power based on the end application, TA target, and I/O 
power.

Maximum4

4 Maximum power is based on a voltage of VDD = 1.2 V, worst case process, a junction temperature of TJ = 105°C, and an 
artificial smoke test.

Unit

PBGA 266 266 1.3 1.6 1.8 W

133 1.1 1.4 1.6 W

400 266 1.5 1.9 2.1 W

133 1.4 1.7 1.9 W

400 200 1.5 1.8 2.0 W

100 1.3 1.7 1.9 W

I/O Voltage (GVDD, LVDD, OVDD)

Core Voltage (VDD, AVDD)

90%
0.7 V

Time

Voltage
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Clock Input Timing

Table 5 shows the estimated typical I/O power dissipation for MPC8343EA.

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 MPC8343EA.

Table 5. MPC8343EA Typical I/O Power Dissipation

Interface Parameter
DDR2
GVDD 
(1.8 V)

DDR1
GVDD 
(2.5 V)

OVDD 
(3.3 V)

LVDD
(3.3 V)

LVDD
(2.5 V)

Unit Comments

DDR I/O
65% utilization
2.5 V
Rs = 20 Ω
Rt = 50 Ω
2 pair of clocks

200 MHz, 32 bits 0.31 0.42 — — — W —

266 MHz, 32 bits 0.35 0.5 — — — W —

PCI I/O 
load = 30 pF

33 MHz, 32 bits — — 0.04 — — W —

66 MHz, 32 bits — — 0.07 — — W —

Local bus I/O
load = 25 pF

167 MHz, 32 bits — — 0.34 — — W —

133 MHz, 32 bits — — 0.27 — — W —

83 MHz, 32 bits — — 0.17 — — W —

66 MHz, 32 bits — — 0.14 — — W —

50 MHz, 32 bits — — 0.11 — — W —

TSEC I/O
load = 25 pF

MII — — 0.01 — W Multiply by number 
of interfaces used.

GMII or TBI — — 0.06 — W

RGMII or RTBI — — — 0.04 W

USB 12 MHz — — 0.01 — — W —

480 MHz — — 0.2 — — W —

Other I/O — — 0.01 — — W —

Table 6.  CLKIN DC Timing Specifications

Parameter Condition Symbol Min Max Unit

Input high voltage — VIH 2.7 OVDD + 0.3 V

Input low voltage — VIL –0.3 0.4 V

CLKIN input current 0 V ≤ VIN ≤ OVDD IIN — ±10 μA
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DDR and DDR2 SDRAM

Table 13 provides the DDR2 capacitance when GVDD(typ) = 1.8 V.

Table 14 provides the recommended operating conditions for the DDR SDRAM component(s) when 
GVDD(typ) = 2.5 V.

Table 15 provides the DDR capacitance when GVDD(typ) = 2.5 V.

Table 13. DDR2 SDRAM Capacitance for GVDD(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 CDIO — 0.5 pF 1

Note:
1. This parameter is sampled. GVDD = 1.8 V ± 0.090 V, f = 1 MHz, TA = 25°C, VOUT = GVDD/2, VOUT (peak-to-peak) = 0.2 V.

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

Parameter/Condition Symbol Min Max Unit Notes

I/O supply voltage GVDD 2.375 2.625 V 1

I/O reference voltage MVREF 0.49 × GVDD 0.51 × GVDD V 2

I/O termination voltage VTT MVREF – 0.04 MVREF + 0.04 V 3

Input high voltage VIH MVREF + 0.18 GVDD + 0.3 V —

Input low voltage VIL –0.3 MVREF – 0.18 V —

Output leakage current IOZ –9.9 –9.9 μA 4

Output high current (VOUT = 1.95 V) IOH –15.2 — mA —

Output low current (VOUT = 0.35 V) IOL 15.2 — mA —

Notes:
1. GVDD is expected to be within 50 mV of the DRAM GVDD at all times.
2. MVREF is expected to be equal to 0.5 × GVDD, and to track GVDD DC variations as measured at the receiver. Peak-to-peak 

noise on MVREF may not exceed ±2% of the DC value.
3. VTT 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 MVREF. This rail should track variations in the DC level of MVREF.
4. Output leakage is measured with all outputs disabled, 0 V ≤ VOUT ≤ GVDD.

Table 15. DDR SDRAM Capacitance for GVDD(typ) = 2.5 V

Parameter/Condition Symbol Min Max Unit Notes

Input/output capacitance: DQ, DQS CIO 6 8 pF 1

Delta input/output capacitance: DQ, DQS CDIO — 0.5 pF 1

Note:
1. This parameter is sampled. GVDD =  2.5 V ± 0.125 V, f = 1 MHz, TA = 25°C, VOUT = GVDD/2, VOUT (peak-to-peak) = 0.2 V.
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DDR and DDR2 SDRAM

Table 16 provides the current draw characteristics for MVREF.

6.2 DDR and DDR2 SDRAM AC Electrical Characteristics
This section provides the AC electrical characteristics for the DDR and DDR2 SDRAM interface.

6.2.1 DDR and DDR2 SDRAM Input AC Timing Specifications

Table 17 provides the input AC timing specifications for the DDR2 SDRAM when GVDD(typ) = 1.8 V.

Table 18 provides the input AC timing specifications for the DDR SDRAM when GVDD(typ) = 2.5 V.

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

Table 16. Current Draw Characteristics for MVREF

Parameter/Condition Symbol Min Max Unit Note

Current draw for MVREF IMVREF — 500 μA 1

Note:
1. The voltage regulator for MVREF must supply up to 500 μA current.

Table 17. DDR2 SDRAM Input AC Timing Specifications for 1.8-V Interface
At recommended operating conditions with GVDD of 1.8 ± 5%.

Parameter Symbol Min Max Unit Notes

AC input low voltage VIL — MVREF – 0.25 V —

AC input high voltage VIH MVREF + 0.25 — V —

Table 18. DDR SDRAM Input AC Timing Specifications for 2.5-V Interface
At recommended operating conditions with GVDD of 2.5 ± 5%.

Parameter Symbol Min Max Unit Notes

AC input low voltage VIL — MVREF – 0.31 V —

AC input high voltage VIH MVREF + 0.31 — V —

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

Parameter Symbol Min Max Unit Notes

Controller Skew for MDQS—MDQ/MECC/MDM tCISKEW ps 1, 2

400 MHz –600 600 3

333 MHz –750 750 —
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DDR and DDR2 SDRAM

Figure 5 illustrates the DDR input timing diagram showing the tDISKEW timing parameter.

Figure 5. DDR Input Timing Diagram

6.2.2 DDR and DDR2 SDRAM Output AC Timing Specifications

Table 20 shows the DDR and DDR2 output AC timing specifications.

266 MHz –750 750 —

200 MHz –750 750 —

Notes:
1. tCISKEW represents the total amount of skew consumed by the controller between MDQS[n] and any corresponding bit that 

will be captured with MDQS[n]. This should be subtracted from the total timing budget.
2. The amount of skew that can be tolerated from MDQS to a corresponding MDQ signal is called tDISKEW. This can be 

determined by the equation: tDISKEW = ± (T/4 – abs (tCISKEW)); where T is the clock period and abs (tCISKEW) is the absolute 
value of tCISKEW.

3. This specification applies only to the DDR interface.

Table 20. DDR and DDR2 SDRAM Output AC Timing Specifications
At recommended operating conditions with GVDD of (1.8 or 2.5 V) ± 5%.

Parameter Symbol 1 Min Max Unit Notes

MCK[n] cycle time, (MCK[n]/MCK[n] crossing) tMCK 7.5 10 ns 2

ADDR/CMD/MODT output setup with respect to MCK tDDKHAS ns 3

400 MHz 1.95 —

333 MHz 2.40 —

266 MHz 3.15 —

200 MHz 4.20 —

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

Parameter Symbol Min Max Unit Notes

MCK[n]

MCK[n]
tMCK

MDQ[x]

MDQS[n]

tDISKEW

D1D0

tDISKEW
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DDR and DDR2 SDRAM

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

Figure 6. Timing Diagram for tDDKHMH

MDQS epilogue end tDDKHME –0.6 0.6 ns 6

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 t(first 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, tDDKHAS 
symbolizes DDR timing (DD) for the time tMCK memory clock reference (K) goes from the high (H) state until outputs (A) are 
set up (S) or output valid time. Also, tDDKLDX symbolizes DDR timing (DD) for the time tMCK memory clock reference (K) goes 
low (L) until data outputs (D) are invalid (X) or data output hold time.

2. All MCK/MCK referenced measurements are made from the crossing of the two signals ±0.1 V.
3. 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.

4. tDDKHMH follows the symbol conventions described in note 1. For example, tDDKHMH describes the DDR timing (DD) from the 
rising edge of the MCK(n) clock (KH) until the MDQS signal is valid (MH). tDDKHMH can 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 II Pro Integrated Host Processor Family Reference Manual for the timing modifications 
enabled by use of these bits. 

5. 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.

6. All outputs are referenced to the rising edge of MCK(n) at the pins of the microprocessor. Note that tDDKHMP follows the 
symbol conventions described in note 1.

Table 20. DDR and DDR2 SDRAM Output AC Timing Specifications (continued)
At recommended operating conditions with GVDD of (1.8 or 2.5 V) ± 5%.

Parameter Symbol 1 Min Max Unit Notes

MDQS

MCK[n]

MCK[n]
tMCK

MDQS

tDDKHMH(min) = –0.6 ns

tDDKHMHmax) = 0.6 ns
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Ethernet: Three-Speed Ethernet, MII Management

7.2 DUART AC Electrical Specifications
Table 22 provides the AC timing parameters for the DUART interface of the MPC8343EA.

8 Ethernet: Three-Speed Ethernet, MII 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)—MII/RGMII/RTBI 
Electrical Characteristics

The electrical characteristics specified here apply to  media independent interface (MII), reduced gigabit 
media independent interface (RGMII), and reduced ten-bit interface (RTBI) signals except management 
data input/output (MDIO) and management data clock (MDC). The MII interface is defined for 3.3 V, 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.”

High-level output voltage, IOH = –100 μA VOH OVDD – 0.2 — V

Low-level output voltage, IOL = 100 μA VOL — 0.2 V

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 8th sampled 0 after the 1-to-0 transition of the start bit. Subsequent bit values are 

sampled each 16th sample.

Table 21. DUART DC Electrical Characteristics (continued)

Parameter Symbol Min Max Unit
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Local Bus

Figure 14 and Figure 15 provide the AC test load and signals for the USB, respectively.

Figure 14. USB AC Test Load

Figure 15. USB Signals

10 Local Bus
This section describes the DC and AC electrical specifications for the local bus interface of the 
MPC8343EA.

10.1 Local Bus DC Electrical Characteristics
Table 33 provides the DC electrical characteristics for the local bus interface.

Table 33. Local Bus DC Electrical Characteristics

Parameter Symbol Min Max Unit

High-level input voltage VIH 2 OVDD + 0.3 V

Low-level input voltage VIL –0.3 0.8 V

Input current IIN — ±5 μA

High-level output voltage, IOH = –100 μA VOH OVDD – 0.2 — V

Low-level output voltage, IOL = 100 μA VOL — 0.2 V

Output Z0 = 50 Ω OVDD/2
RL = 50 Ω

Output Signals:

tUSKHOV

USB0_CLK/USB1_CLK/DR_CLK

Input Signals

tUSIXKH
tUSIVKH

tUSKHOX
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PCI

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

Figure 30 provides the AC test load for PCI.

Figure 30. PCI AC Test Load

Input hold from clock tPCIXKH 0 — ns 3, 5

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

description of M66EN. 
2. The symbols for timing specifications follow the pattern of t(first 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, tPCIVKH symbolizes PCI timing (PC) with 
respect to the time the input signals (I) reach the valid state (V) relative to the PCI_SYNC_IN clock, tSYS, reference (K) going 
to the high (H) state or setup time. Also, tPCRHFV symbolizes PCI timing (PC) with respect to the time hard reset (R) went 
high (H) relative to the frame signal (F) going to the valid (V) state.

3. See the timing measurement conditions in the PCI 2.3 Local Bus Specifications.
4. For active/float timing measurements, the Hi-Z or off-state is defined to be when the total current delivered through the 

component pin is less than or equal to the leakage current specification.
5. Input timings are measured at the pin. 

Table 42. PCI AC Timing Specifications at 33 MHz

Parameter Symbol1 Min Max Unit Notes

Clock to output valid tPCKHOV — 11 ns 2

Output hold from clock tPCKHOX 2 — ns 2

Clock to output high impedance tPCKHOZ — 14 ns 2, 3

Input setup to clock tPCIVKH 3.0 — ns 2, 4

Input hold from clock tPCIXKH 0 — ns 2, 4

Notes:
1. The symbols for timing specifications follow the pattern of t(first 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, tPCIVKH symbolizes PCI timing (PC) with 
respect to the time the input signals (I) reach the valid state (V) relative to the PCI_SYNC_IN clock, tSYS, reference (K) going 
to the high (H) state or setup time. Also, tPCRHFV symbolizes PCI timing (PC) with respect to the time hard reset (R) went 
high (H) relative to the frame signal (F) going to the valid (V) state.

2. See the timing measurement conditions in the PCI 2.3 Local Bus Specifications.
3. For active/float timing measurements, the Hi-Z or off-state is defined to be when the total current delivered through the 

component pin is less than or equal to the leakage current specification.
4. Input timings are measured at the pin.

Table 41. PCI AC Timing Specifications at 66 MHz1 (continued)

Parameter Symbol2 Min Max Unit Notes

Output Z0 = 50 Ω OVDD/2
RL = 50 Ω
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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.

16.2 IPIC AC Timing Specifications
Table 48 provides the IPIC input and output AC timing specifications. 

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 47. IPIC DC Electrical Characteristics1

Parameter Symbol Condition Min Max Unit Notes

Input high voltage VIH — 2.0 OVDD + 0.3 V —

Input low voltage VIL — –0.3 0.8 V —

Input current IIN — — ±5 μA —

Output low voltage VOL IOL = 8.0 mA — 0.5 V 2

Output low voltage VOL IOL = 3.2 mA — 0.4 V 2

Notes:
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 VOH is not relevant for those pins. 

Table 48. IPIC Input AC Timing Specifications1

Parameter Symbol2 Min Unit

IPIC inputs—minimum pulse width tPICWID 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 tPICWID ns to ensure proper operation in edge triggered mode.

Table 49. SPI DC Electrical Characteristics

Parameter Symbol Condition Min Max Unit

Input high voltage VIH — 2.0 OVDD + 0.3 V

Input low voltage VIL — –0.3 0.8 V
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17.2 SPI AC Timing Specifications
Table 50 provides the SPI input and output AC timing specifications.

Figure 33 provides the AC test load for the SPI.

Figure 33. SPI AC Test Load

Input current IIN — — ±5 μA

Output high voltage VOH IOH = –8.0 mA 2.4 — V

Output low voltage VOL IOL = 8.0 mA — 0.5 V

Output low voltage VOL IOL = 3.2 mA — 0.4 V

Table 50.  SPI AC Timing Specifications1

Parameter Symbol2 Min Max Unit

SPI outputs valid—Master mode (internal clock) delay tNIKHOV — 6 ns

SPI outputs hold—Master mode (internal clock) delay tNIKHOX 0.5 — ns

SPI outputs valid—Slave mode (external clock) delay tNEKHOV — 8 ns

SPI outputs hold—Slave mode (external clock) delay tNEKHOX 2 — ns

SPI inputs—Master mode (internal clock input setup time tNIIVKH 4 — ns

SPI inputs—Master mode (internal clock input hold time tNIIXKH 0 — ns

SPI inputs—Slave mode (external clock) input setup time tNEIVKH 4 — ns

SPI inputs—Slave mode (external clock) input hold time tNEIXKH 2 — ns

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

Timings are measured at the pin.
2. The symbols for timing specifications follow the pattern of t(first 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, tNIKHOX symbolizes the internal timing 
(NI) for the time SPICLK clock reference (K) goes to the high state (H) until outputs (O) are invalid (X). 

Table 49. SPI DC Electrical Characteristics (continued)

Parameter Symbol Condition Min Max Unit

Output Z0 = 50 Ω OVDD/2
RL = 50 Ω



MPC8343EA PowerQUICC II Pro Integrated Host Processor Hardware Specifications, Rev. 11

54 Freescale Semiconductor
 

Package and Pin Listings

LBCTL H5 O OVDD —

LALE E3 O OVDD —

LGPL0/LSDA10/cfg_reset_source0 F4 I/O OVDD —

LGPL1/LSDWE/cfg_reset_source1 D2 I/O OVDD —

LGPL2/LSDRAS/LOE C1 O OVDD —

LGPL3/LSDCAS/cfg_reset_source2 C2 I/O OVDD —

LGPL4/LGTA/LUPWAIT/LPBSE C3 I/O OVDD 12

LGPL5/cfg_clkin_div B3 I/O OVDD —

LCKE E4 O OVDD —

LCLK[0:2] D4, A3, C4 O OVDD —

LSYNC_OUT U3 O OVDD —

LSYNC_IN Y2 I OVDD —

General Purpose I/O Timers

GPIO1[0]/DMA_DREQ0/GTM1_TIN1/
GTM2_TIN2

D27 I/O OVDD —

GPIO1[1]/DMA_DACK0/GTM1_TGATE1/
GTM2_TGATE2

E26 I/O OVDD —

GPIO1[2]/DMA_DDONE0/
GTM1_TOUT1

D28 I/O OVDD —

GPIO1[3]/DMA_DREQ1/GTM1_TIN2/
GTM2_TIN1

G25 I/O OVDD —

GPIO1[4]/DMA_DACK1/
GTM1_TGATE2/GTM2_TGATE1

J24 I/O OVDD —

GPIO1[5]/DMA_DDONE1/
GTM1_TOUT2/GTM2_TOUT1

F26 I/O OVDD —

GPIO1[6]/DMA_DREQ2/GTM1_TIN3/
GTM2_TIN4

E27 I/O OVDD —

GPIO1[7]/DMA_DACK2/GTM1_TGATE3/
GTM2_TGATE4

E28 I/O OVDD —

GPIO1[8]/DMA_DDONE2/
GTM1_TOUT3

H25 I/O OVDD —

GPIO1[9]/DMA_DREQ3/GTM1_TIN4/
GTM2_TIN3

F27 I/O OVDD —

GPIO1[10]/DMA_DACK3/
GTM1_TGATE4/GTM2_TGATE3

K24 I/O OVDD —

GPIO1[11]/DMA_DDONE3/
GTM1_TOUT4/GTM2_TOUT3

G26 I/O OVDD —

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

Signal Package Pin Number Pin Type
Power
Supply

Notes
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19 Clocking
Figure 37 shows the internal distribution of the clocks. 

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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As shown in Figure 37, the primary clock input (frequency) is multiplied up by the system phase-locked 
loop (PLL) and the clock unit to create the coherent system bus clock (csb_clk), the internal clock for the 
DDR controller (ddr_clk), and the internal clock for the local bus interface unit (lbiu_clk). 

The csb_clk frequency is derived from a complex set of factors that can be simplified into the following 
equation:

csb_clk = {PCI_SYNC_IN × (1 + CFG_CLKIN_DIV)} × SPMF

In PCI host mode, PCI_SYNC_IN × (1 + CFG_CLKIN_DIV) is the CLKIN frequency. 

The csb_clk serves as the clock input to the e300 core. A second PLL inside the e300 core multiplies the 
csb_clk frequency to create the internal clock for the e300 core (core_clk). The system and core PLL 
multipliers are selected by the SPMF and COREPLL fields in the reset configuration word low (RCWL), 
which is loaded at power-on reset or by one of the hard-coded reset options. See the chapter on reset, 
clocking, and initialization in the MPC8349EA Reference Manual for more information on the clock 
subsystem.

The internal ddr_clk frequency is determined by the following equation:
ddr_clk = csb_clk  × (1 + RCWL[DDRCM])

ddr_clk is not the external memory bus frequency; ddr_clk passes through the DDR clock divider (÷2) to 
create the differential DDR memory bus clock outputs (MCK and MCK). However, the data rate is the 
same frequency as ddr_clk.

The internal lbiu_clk frequency is determined by the following equation:
lbiu_clk = csb_clk  × (1 + RCWL[LBIUCM])

lbiu_clk is not the external local bus frequency; lbiu_clk passes through the LBIU clock divider to create 
the external local bus clock outputs (LSYNC_OUT and LCLK[0:2]). The LBIU clock divider ratio is 
controlled by LCCR[CLKDIV].

In addition, some of the internal units may have to be shut off or operate at lower frequency than the 
csb_clk frequency. Those units have a default clock ratio that can be configured by a memory-mapped 
register after the device exits reset. Table 52 specifies which units have a configurable clock frequency.

All frequency combinations shown in the table below may not be available. Maximum operating 
frequencies depend on the part ordered, see Section 22.1, “Part Numbers Fully Addressed by This 
Document,” for part ordering details and contact your Freescale Sales Representative or authorized 
distributor for more information.

Table 52. Configurable Clock Units

Unit Default Frequency Options

TSEC1 csb_clk/3 Off, csb_clk, csb_clk/2, csb_clk/3

TSEC2, I2C1 csb_clk/3 Off, csb_clk, csb_clk/2, csb_clk/3

Security core csb_clk/3 Off, csb_clk, csb_clk/2, csb_clk/3

USB DR, USB MPH csb_clk/3 Off, csb_clk, csb_clk/2, csb_clk/3

PCI and DMA complex csb_clk Off, csb_clk
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Table 53 provides the operating frequencies for the MPC8343EA PBGA under recommended operating 
conditions.

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 53. Operating Frequencies for PBGA

Parameter1

1 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.

266 MHz 333 MHz 400 MHz Unit

e300 core frequency (core_clk) 200–266 200–333 200–400 MHz

Coherent system bus frequency (csb_clk) 100–266 MHz

DDR1 memory bus frequency (MCK)2

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

100–133 MHz

DDR2 memory bus frequency (MCK)3

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

100–133 MHz

Local bus frequency (LCLKn)4

4 The local bus frequency is ½, ¼, or 1/8 of the lbiu_clk frequency (depending on LCCR[CLKDIV]) which is in turn 1× or 2× the 
csb_clk frequency (depending on RCWL[LBIUCM]).

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 
frequency

133 MHz

Table 54. System PLL Multiplication Factors

RCWL[SPMF] System PLL Multiplication Factor

0000 × 16

0001 Reserved

0010 × 2

0011 × 3

0100 × 4

0101 × 5

0110 × 6

0111 × 7

1000 × 8

1001 × 9

1010 × 10
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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

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. 
DDR2 memory may be used at 133 MHz provided that the memory components are specified for operation at this frequency.

Table 56. CSB Frequency Options for Agent Mode

CFG_CLKIN_DIV 
at Reset1

SPMF
csb_clk :

Input Clock Ratio2

Input Clock Frequency (MHz)2

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

Low 0110 6 : 1 100 150 200

Low 0111 7 : 1 116 175 233

Low 1000 8 : 1 133 200 266

Low 1001 9 : 1 150 225 300 

Low 1010 10 : 1 166 250 333 

Low 1011 11 : 1 183 275

Low 1100 12 : 1 200 300

Low 1101 13 : 1 216 325

Low 1110 14 : 1 233 

Low 1111 15 : 1 250 

Low 0000 16 : 1 266 

High 0010 4 : 1 100 133 266

Table 55. CSB Frequency Options for Host Mode (continued)

CFG_CLKIN_DIV 
at Reset1

SPMF
csb_clk :

Input Clock Ratio2

Input Clock Frequency (MHz)2

16.67 25 33.33 66.67

csb_clk Frequency (MHz)
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19.2 Core PLL Configuration
RCWL[COREPLL] selects the ratio between the internal coherent system bus clock (csb_clk) and the e300 
core clock (core_clk). Table 57 shows the encodings for RCWL[COREPLL]. COREPLL values that are 
not listed in Table 57 should be considered as reserved.

NOTE

Core VCO frequency = core frequency × VCO divider

VCO divider must be set properly so that the core VCO frequency is in the 
range of 800–1800 MHz.

High 0011 6 : 1 100 150 200

High 0100 8 : 1 133 200 266

High 0101 10 : 1 166 250 333

High 0110 12 : 1 200 300

High 0111 14 : 1 233

High 1000 16 : 1 266

1 CFG_CLKIN_DIV doubles csb_clk if set high.
2 CLKIN is the input clock in host mode; PCI_CLK is the input clock in agent mode. 
DDR2 memory may be used at 133 MHz provided that the memory components are specified for operation at this frequency.

Table 57. e300 Core PLL Configuration

RCWL[COREPLL]
core_clk : csb_clk Ratio VCO Divider1

0–1 2–5 6

nn 0000 n PLL bypassed 
(PLL off, csb_clk clocks core directly)

PLL bypassed 
(PLL off, csb_clk clocks core directly)

00 0001 0 1:1 2

01 0001 0 1:1 4

10 0001 0 1:1 8

11 0001 0 1:1 8

00 0001 1 1.5:1 2

01 0001 1 1.5:1 4

10 0001 1 1.5:1 8

11 0001 1 1.5:1 8

Table 56. CSB Frequency Options for Agent Mode (continued)

CFG_CLKIN_DIV 
at Reset1

SPMF
csb_clk :

Input Clock Ratio2

Input Clock Frequency (MHz)2

16.67 25 33.33 66.67

csb_clk Frequency (MHz)
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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 I/O 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 MPC8343EA requires high resistance pull-up resistors (10 kΩ is recommended) on open-drain pins, 
including I2C 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 MPC8343E  
PowerQUICC II Pro Integrated Host Processor Hardware Specifications 
(Document Order No. MPC8343EEC).

22.1 Part Numbers Fully Addressed by This Document
Table 62 shows an analysis of the Freescale part numbering nomenclature for the MPC8343EA. 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 
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Document Revision History

3 11/2006  • Updated note in introduction.
 • In the features list in Section 1, “Overview,” updated DDR data rate to show 266 MHz for PBGA 

parts for all silicon revisions.
 • In Table 57, “Suggested PLL Configurations,” added the following row:
 • Ref No: 823, SPMF: 1000, Core PLL: 0100011, 400-MHz Device Input Clock Freq: 33, CSB 

Freq: 266, and Core Freq: 400.
 • In Section 23, “Ordering Information,” replicated note from document introduction.

2 8/2006  • Changed all references to revision 2.0 silicon to revision 3.0 silicon.
 • Changed number of general purpose parallel I/O pins to 39 in Section 1, “Overview.”
 • Changed VIH minimum value in Table 35, “JTAG Interface DC Electrical Characteristics,” to 

OVDD – 0.3.
 • In Table 40, “PCI DC Electrical Characteristics,” changed high-level input voltage values to min = 

2 and max = OVDD + 0.3; changed low-level input voltage values to min = (–0.3) and max = 0.8.
 • In Table 44, “PCI DC Electrical Characteristics,” changed high-level input voltage values to min 

= 2 and max = OVDD + 0.3; changed low-level input voltage values to min = (–0.3) and max = 0.8.
 • In Table 44, “PCI DC Electrical Characteristics,” changed high-level input voltage values to min 

= 2 and max = OVDD + 0.3; changed low-level input voltage values to min = (–0.3) and max = 0.8.
 • Updated DDR2 I/O power values in Table 5, “MPC8347EA Typical I/O Power Dissipation.”
 •

1 4/2006  • Removed Table 20, “Timing Parameters for DDR2-400.”
 • Changed ADDR/CMD to ADDR/CMD/MODT in Table 9, “DDR and DDR2 SDRAM Output AC 

Timing Specifications,” rows 2 and 3, and in Figure 2, “DDR SDRAM Output Timing Diagram.
 • Changed Min and Max values for VIH and VIL in Table 40Table 44,“PCI DC Electrical 

Characteristics.”
 • In Table 58, “MPC8343EA (PBGA) Pinout Listing,” and Table 52, “MPC8347EA (PBGA) Pinout 

Listing,” modified rows for MDICO and MDIC1 signals and added note ‘It is recommended that 
MDICO be tied to GRD using an 18 Ω resistor and MCIC1 be tied to DDR power using an 18 Ω 
resistor.’

 • Table 58, “MPC8343EA (PBGA) Pinout Listing,” in row AVDD3 changed power supply from 
“AVDD3” to ‘—.’

0 3/2006 Initial public release

Table 64. Document Revision History (continued)

Rev. 
Number

Date Substantive Change(s)
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