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Electrical Characteristics

— 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 (GPIO)

— 39 parallel 1/0 pins multiplexed on various chip interfaces

o 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

2 Electrical Characteristics

This section provides the AC and DC electrical specifications and thermal characteristics for the

MPCB8343EA. 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.

2.1.1 Absolute Maximum Ratings

Table 1 provides the absolute maximum ratings.

Table 1. Absolute Maximum Ratings’

Parameter Symbol Max Value Unit | Notes
Core supply voltage Vb -0.3101.32 \" —
PLL supply voltage AVpp -0.31t01.32 \ —
DDR and DDR2 DRAM 1/O voltage GVpp -0.3t02.75 \Y —
—0.3101.98
Three-speed Ethernet I/O, MIl management voltage LVpp -0.310 3.63 —
PClI, local bus, DUART, system control and power management, I°C, OVpp —-0.310 3.63 —

and JTAG I/O voltage
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Electrical Characteristics

Figure 3 shows the undershoot and overshoot voltage of the PCI interface of the MPC8343EA for the
3.3-V signals, respectively.

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

B I |
Figure 3. Maximum AC Waveforms on PCI Interface for 3.3-V Signaling

2.1.3 Output Driver Characteristics

Table 3 provides information on the characteristics of the output driver strengths. The values are
preliminary estimates.

Table 3. Output Drive Capability

Driver Type Output I(rgn);)edance 3;?:;);

Local bus interface utilities signals 40 OVpp=3.3V

PCI signals (not including PCI output clocks) 25

PCI output clocks (including PCI_SYNC_OUT) 40

DDR signal 18 GVpp=25V

DDR2 signal 18 GVpp=18V

36 (half-strength mode)

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

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

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

2.2 Power Sequencing

This section details the power sequencing considerations for the MPC8343EA.

2.2.1 Power-Up Sequencing

MPC8343EAdoes not require the core supply voltage (Vpp and AVpp) and 1/0 supply voltages (GVpp,
LVpp, and OVpp) to be applied in any particular order. During the power ramp up, before the power
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Clock Input Timing

Table 6. CLKIN DC Timing Specifications (continued)

Parameter Condition Symbol Min Max Unit
PCI_SYNC_IN input current oOvV<VyN<05Vor N — +10 pA
OVDD -05V< V|N < OVDD
PCI_SYNC_IN input current 05V <V|NSOVpp—-05V N — +50 pA

4.2

AC Electrical Characteristics

The primary clock source for the MPC8343EA can be one of two inputs, CLKIN or PCI_CLK, depending
on whether the device is configured in PCI host or PCI agent mode. Table 7 provides the clock input
(CLKIN/PCI_CLK) AC timing specifications for the device.

Table 7. CLKIN AC Timing Specifications

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

Notes:

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

frequencies.

a b~ owbdD

. Rise and fall times for CLKIN/PCI_CLK are measured at 0.4 and 2.7 V.
. Timing is guaranteed by design and characterization.
. This represents the total input jitter—short term and long term—and is guaranteed by design.

. The CLKIN/PCI_CLK driver’s closed loop jitter bandwidth should be < 500 kHz at —20 dB. The bandwidth must be set low to

allow cascade-connected PLL-based devices to track CLKIN drivers with the specified jitter.
6. Spread spectrum clocking is allowed with 1% input frequency down-spread at maximum 50 KHz modulation rate regardless

of input frequency.

4.3

TSEC Gigabit Reference Clock Timing

Table 8 provides the TSEC gigabit reference clocks (EC_GTX_ CLK125) AC timing specifications.

Table 8. EC_GTX_CLK125 AC Timing Specifications
At recommended operating conditions with LVpp =2.5 £ 0.125 mV/ 3.3 V + 165 mV

Parameter Symbol Min Typical Max Unit Notes
EC_GTX_CLK125 frequency tg125 — 125 — MHz —
EC_GTX_CLK125 cycle time tg12s — 8 — ns —
EC_GTX_CLK125 rise and fall time tg125r/tG125F — — ns 1

LVpp=25V 0.75
LVpp=3.3V 1.0
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RESET Initialization

Table 8. EC_GTX_CLK125 AC Timing Specifications
At recommended operating conditions with LVpp = 2.5 + 0.125 mV/ 3.3 V = 165 mV (continued)

Parameter Symbol Min Typical Max Unit Notes
EC_GTX_CLK125 duty cycle tG125H/tG125 — % 2
GMII, TBI 45 55
1000Base-T for RGMII, RTBI 47 53
EC_GTX_CLK125 jitter — — — +150 ps 2

Notes:

1. Rise and fall times for EC_GTX_CLK125 are measured from 0.5 and 2.0 V for LVpp = 2.5 V and from 0.6 and 2.7 V for
LVpp=3.3 V.

2. EC_GTX_CLK125 is used to generate the GTX clock for the eTSEC transmitter with 2% degradation. The EC_GTX_CLK125
duty cycle can be loosened from 47%/53% as long as the PHY device can tolerate the duty cycle generated by the eTSEC
GTX_CLK. See Section 8.2.2, “RGMII and RTBI AC Timing Specifications for the duty cycle for 10Base-T and 100Base-T
reference clock.

5 RESET Initialization

This section describes the DC and AC electrical specifications for the reset initialization timing and
electrical requirements of the MPC8343EA.

5.1 RESET DC Electrical Characteristics

Table 9 provides the DC electrical characteristics for the RESET pins of the MPC8343EA.
Table 9. RESET Pins DC Electrical Characteristics’

Parameter Symbol Condition Min Max Unit
Input high voltage ViH — 2.0 OVpp + 0.3 \
Input low voltage Vi — -0.3 0.8 \
Input current N — — +5 pA
Output high voltage® Vou loy = —8.0 mA 2.4 —
Output low voltage VoL loL =8.0mA — 0.5
Output low voltage VoL oL =3.2mA — 0.4

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.
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RESET Initialization

5.2 RESET AC Electrical Characteristics

Table 10 provides the reset initialization AC timing specifications of the MPC8343EA.
Table 10. RESET Initialization Timing Specifications

Parameter Min Max Unit Notes

Required assertion time of HRESET or SRESET (input) to activate reset flow 32 — tecl syncn| 1
Required assertion time of PORESET with stable clock applied to CLKIN when the 32 — toLkIN 2
MPCB8343EA is in PCI host mode

Required assertion time of PORESET with stable clock applied to PCI_SYNC_IN 32 —  |tpcisyncn| 1
when the MPC8343EA is in PCI agent mode

HRESET/SRESET assertion (output) 512 — trcl sync n| 1
HRESET negation to SRESET negation (output) 16 —  |tpcsyncn| 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 MPC8343EA 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 MPC8343EA is
in PCI agent mode

Input hold time for POR configuration signals with respect to negation of HRESET 0 — ns —

Time for the MPC8343EA to turn off POR configuration signals with respect to the — 4 ns 3
assertion of HRESET

Time for the MPC8343EA to turn on POR configuration signals with respect to the 1 — tpci_sync n| 1,3
negation of HRESET

Notes:

1. tpc) 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.

Table 11 lists the PLL and DLL lock times.
Table 11. PLL and DLL Lock Times

Parameter/Condition Min Max Unit Notes
PLL lock times — 100 us —
DLL lock times 7680 122,880 csb_clk cycles 1,2

Notes:

1. DLL lock times are a function of the ratio between the output clock and the coherency system bus clock (csb_clk). A 2:1 ratio
results in the minimum and an 8:1 ratio results in the maximum.

2. The csb_clk is determined by the CLKIN and system PLL ratio. See Section 19, “Clocking.”
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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%.

DDR and DDR2 SDRAM

Parameter Symbol 1 Min Max Unit | Notes
ADDR/CMD/MODT output hold with respect to MCK tDDKHAX ns 3
400 MHz 1.95 —
333 MHz 2.40 —
266 MHz 3.15 —
200 MHz 4.20 —
MCS(n) output setup with respect to MCK tbpkHCS ns 3
400 MHz 1.95 —
333 MHz 2.40 —
266 MHz 3.15 —
200 MHz 4.20 —
MCS(n) output hold with respect to MCK tDDKHCX ns 3
400 MHz 1.95 —
333 MHz 2.40 —
266 MHz 3.15 —
200 MHz 4.20 —
MCK to MDQS Skew tDDKHMH -0.6 0.6 ns 4
MDQ/MECC/MDM output setup with respect to tDDKHDS, ps 5
MDQS topkLDs
400 MHz 700 —
333 MHz 775 —
266 MHz 1100 —
200 MHz 1200 —
MDQ/MECC/MDM output hold with respect to MDQS |  tppkHpx, ps 5
topKkLDX
400 MHz 700 —
333 MHz 900 —
266 MHz 1100 —
200 MHz 1200 —
MDQS preamble start tookHmp | —0.5 x tyck — 0.6 | =0.5 x tyck + 0.6 ns 6
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 —
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Local Bus

10.2 Local Bus AC Electrical Specification

Table 34 and Table 35 describe the general timing parameters of the local bus interface of the

MPCB8343EA.

Table 34. 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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12c

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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14.2 Timer AC Timing Specifications

Table 44 provides the timer input and output AC timing specifications.

Table 44. Timers Input AC Timing Specifications1

Parameter

Symbol?

Min

Unit

Timers inputs—minimum pulse width

triwip

20

ns

Notes:

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

Timings are measured at the pin.

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

15 GPIO

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

15.1

GPIO DC Electrical Characteristics

Table 45 provides the DC electrical characteristics for the MPC8343EA GPIO.
Table 45. GPIO DC Electrical Characteristics

PArameter Symbol Condition Min Max Unit
Input high voltage Vi — 2.0 OVpp + 0.3 \Y
Input low voltage VL — -0.3 0.8 \
Input current N — — +5 pA
Output high voltage Vo loy=-8.0mA 2.4 —
Output low voltage VoL loL =8.0mA — 0.5
Output low voltage VoL loL =3.2mA — 0.4 \Y
15.2 GPIO AC Timing Specifications
Table 46 provides the GPIO input and output AC timing specifications.
Table 46. GPIO Input AC Timing Specifications’
Parameter Symbol? Min Unit
GPIO inputs—minimum pulse width tPiwiD 20 ns

Notes:

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

Timings are measured at the pin.

2. GPIO inputs and outputs are asynchronous to any visible clock. GPIO outputs should be synchronized before use by external
synchronous logic. GPIO inputs must be valid for at least tp)yp Ns to ensure proper operation.
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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

Figure 34 and Figure 35 represent the AC timings from Table 50. Note that although the specifications
generally reference the rising edge of the clock, these AC timing diagrams also apply when the falling edge
is the active edge.

Figure 34 shows the SPI timings in slave mode (external clock).

SPICLK (Input)

—> <— INEIXKH !

] tNEIVKH < !

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

(See Note) , |

|

|
, <— tNEKHOX |
Output Signals: |
SPIMISO - -------------- I G S
(See Note) '

Note: The clock edge is selectable on SPI.
Figure 34. SPI AC Timing in Slave Mode (External Clock) Diagram

Figure 35 shows the SPI timings in master mode (internal clock).

SPICLK (Output)

—> < INiIxKH !

_ tNIvkH —> !

Input Signals: !
SPIMISO ---- e S

(See Note) | |

|

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

Note: The clock edge is selectable on SPI.
Figure 35. SPI AC Timing in Master Mode (Internal Clock) Diagram

18 Package and Pin Listings

This section details package parameters, pin assignments, and dimensions. The MPC8343EA is available
in a plastic ball grid array (PBGA). See Section 18.1, “Package Parameters for the MPC8343EA PBGA,”
and Section 18.2, “Mechanical Dimensions for the MPC8343EA PBGA.”

18.1 Package Parameters for the MPC8343EA PBGA

The package parameters are as provided in the following list. The package type is 29 mm x 29 mm,
620 plastic ball grid array (PBGA).

Package outline 29 mm x 29 mm
Interconnects 620

Pitch 1.00 mm
Module height (maximum) 2.46 mm
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Package and Pin Listings

18.3 Pinout Listings

Table 51 provides the pin-out listing for the MPC8343EA, 620-PBGA package.

Table 51. MPC8343EA (PBGA) Pinout Listing

. . . Power
Signal Package Pin Number Pin Type Supply Notes
PCI
PCI1_INTA/IRQ_OUT D20 O OVpp 2
PCI1_RESET_OUT B21 o OVpp —
PCI1_AD[31:0] E19, D17, A16, A18, B17, B16, D16, I/0 OVpp —
B18, E17, E16, A15, C16, D15, D14,
C14, A12, D12, B11, C11, E12, A10,
C10, A9, E11, E10, B9, B8, D9, A8, C9,
D8, C8
PCI1_C/BE[3:0] A17, A14, A11, B10 I/O OVpp —
PCI1_PAR D13 I/O OVpp —
PCI1_FRAME B14 /0 OVpp 5
PCI1_TRDY A13 /0 OVpp 5
PCI1_IRDY E13 /0 OVpp 5
PCI1_STOP C13 /0 OVpp 5
PCI1_DEVSEL B13 /0 OVpp 5
PCI1_IDSEL C17 | OVpp —
PCI1_SERR c12 /0 OVpp 5
PCI1_PERR B12 /0 OVpp 5
PCI1_REQIO0] A21 /0 OVpp —
PCI1_REQ[1)/CPCI1_HS_ES C19 | OVpp —
PCI1_REQ[2:4] C18, A19, E20 | OVpp —
PCI1_GNTO B20 /0 OVpp —
PCI1_GNT1/CPCI1_HS_LED Cc20 o OVpp —
PCI1_GNT2/CPCI1_HS_ENUM B19 o OVpp —
PCI1_GNT[3:4] A20, E18 (0] OVpp —
M66EN L26 | OVpp —
DDR SDRAM Memory Interface

MDQ[0:31] AC25, AD27, AD25, AH27, AE28, AD26, /0 GVpp —

AD24, AF27, AF25, AF28, AH24, AG26,

AE25, AG25, AH26, AH25, AG22, AH22,

AE21, AD19, AE22, AF23, AE19, AG20,

AG19, AD17, AE16, AF16, AF18, AG18,

AH17, AH16
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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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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 (Ibiu_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 x (1 + CFG_CLKIN_DIV)} x SPMF
In PCI host mode, PCI_SYNC _IN x (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
cshb_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 x (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 Ibiu_clk frequency is determined by the following equation:
Ibiu_clk = csb_clk x (1 + RCWL[LBIUCM])
Ibiu_clk is not the external local bus frequency; Ibiu_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.

Table 52. Configurable Clock Units

Unit Default Frequency Options
TSECH1 csb_clk/3 Off, csb_clk, csb_clk/2, csb_clk/3
TSEC2, 12C1 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
PCIl and DMA complex csb_clk Off, csb_clk

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.

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

Freescale Semiconductor 61



Clocking

Table 57. e300 Core PLL Configuration (continued)

RCWL[COREPLL]
core_clk : csb_clk Ratio VCO Divider!

0-1 2-5 6

00 0010 0 2:1 2
01 0010 0 2:1 4
10 0010 0 2:1 8
11 0010 0 2:1 8
00 0010 1 2.5:1 2
01 0010 1 2.5:1 4
10 0010 1 2.5:1 8
11 0010 1 2.5:1 8
00 0011 0 3:1 2
01 0011 0 3:1 4
10 0011 0 3:1 8
11 0011 0 3:1 8

1" Core VCO frequency = core frequency x VCO divider. The VCO divider must be set properly so that the core VCO frequency
is in the range of 800—1800 MHz.

19.3 Suggested PLL Configurations

Table 58 shows suggested PLL configurations for 33 and 66 MHz input clocks, when CFG_CLKIN_DIV
is low at reset.

Table 58. Suggested PLL Configurations

RCWL 266 MHz Device 333 MHz Device 400 MHz Device
I\T:ﬁ CORE g:zzlt( CSB Core ::nlgzlt( CSB Core ::nlg::llt( CSB Core
SPMF PLL Freq Freq Freq Freq Freq Freq Freq Freq Freq
(MHz)2 (MHz) (MHz) (MHz)2 (MHz) (MHz) (MHz)2 (MHz) (MHz)
33 MHz CLKIN/PCI_CLK Options
343 0011 1000011 33 100 150 33 100 150 33 100 150
324 0011 0100100 33 100 200 33 100 200 33 100 200
423 0100 | 0100011 33 133 200 33 133 200 33 133 200
622 0110 | 0100010 33 200 200 33 200 200 33 200 200
523 | 0101 | 0100011 33 166 250 33 166 250 33 166 250
424 0100 | 0100100 33 133 266 33 133 266 33 133 266
822 1000 | 0100010 33 266 266 33 266 266 33 266 266
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Table 58. Suggested PLL Configurations (continued)

Clocking

RCWL 266 MHz Device 333 MHz Device 400 MHz Device

cone | o | csB | cow | CPM | csa | cow | SR | cse | con

SPMF PLL Freq Freq Freq Freq Freq Freq Freq Freq Freq

(MHz)2 (MHz) (MHz) (MHz)2 (MHz) (MHz) (MHz)2 (MHz) (MHz)
326 | 0011 | 0100110 — 33 100 300 33 100 300
623 | 0110 | 0100011 — 33 200 300 33 200 300
922 | 1001 | 0100010 — 33 300 300 33 300 300
425 | 0100 |o0100101 — 33 133 333 33 133 333
524 | 0101 | 0100100 — 33 166 333 33 166 333
A22 | 1010 |0100010 — 33 333 333 33 333 333
723 | 0111 | 0100011 — — 33 233 350
604 | 0110 | 0000100 — — 33 200 400
624 | 0110 | 0100100 — — 33 200 400
823 | 1000 |0100011 — — 33 266 400
66 MHz CLKIN/PCI_CLK Options

242 | 0010 |1000010 66 133 133 66 133 133 66 133 133
322 | 0011 | 0100010 66 200 200 66 200 200 66 200 200
224 | 0010 |0100100 66 133 266 66 133 266 66 133 266
422 | 0100 |0100010 66 266 266 66 266 266 66 266 266
323 | 0011 | 0100011 — 66 200 300 66 200 300
223 | 0010 |0100101 — 66 133 333 66 133 333
522 | 0101 | 0100010 — 66 333 333 66 333 333
304 | 0011 | 0000100 — — 66 200 400
324 | 0011 | 0100100 — — 66 200 400
403 | 0100 | 0000011 — — 66 266 400
423 | 0100 |0100011 — — 66 266 400

1 The PLL configuration reference number is the hexadecimal representation of RCWL, bits 4-15 associated with the SPMF
and COREPLL settings given in the table.
2 The input clock is CLKIN for PCI host mode or PCI_CLK for PCI agent mode.
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20 Thermal

This section describes the thermal specifications of the MPC8343EA.

20.1 Thermal Characteristics

.Table 59 provides the package thermal characteristics for the 620 29 x 29 mm PBGA of the MPC8343EA.
Table 59. Package Thermal Characteristics for PBGA

Parameter Symbol Value Unit Notes
Junction-to-ambient natural convection on single-layer board (1s) Roua 21 °C/W 1,2
Junction-to-ambient natural convection on four-layer board (2s2p) Rouma 15 °C/W 1,3
Junction-to-ambient (at 200 ft/min) on single-layer board (1s) Reuma 17 °C/W 1,3
Junction-to-ambient (at 200 ft/min) on four-layer board (2s2p) Rouma 12 °C/W 1,3
Junction-to-board thermal Reus 6 °C/W 4
Junction-to-case thermal ReJc 5 °C/W 5
Junction-to-package natural convection on top WyT 5 °C/W 6

Notes

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

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

. Per JEDEC JESD51-6 with the board horizontal.

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

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

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

w

20.2 Thermal Management Information

For the following sections, Pp = (Vpp x Ipp) + Pjj0 Where Py, is the power dissipation of the 1/O drivers.
See Table 5 for 1/O power dissipation values.

20.2.1 Estimation of Junction Temperature with Junction-to-Ambient
Thermal Resistance
An estimation of the chip junction temperature, T;, can be obtained from the equation:
Ty=Ta+ (Raa x Pp)
where:
T; = junction temperature (°C)
Ta = ambient temperature for the package (°C)
Rgia = junction-to-ambient thermal resistance (°C/W)
Pp = power dissipation in the package (W)
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System Design Information

OVpp/2. Rp then becomes the resistance of the pull-up devices. Rp and Ry, are designed to be close to each
other in value. Then, Zy= (Rp + Ry) + 2.

OVDD

Rn

Sw2

Pad
Data

SwWi1

OGND
Figure 39. Driver Impedance Measurement

Two measurements give the value of this resistance and the strength of the driver current source. First, the
output voltage is measured while driving logic 1 without an external differential termination resistor. The
measured voltage is V1 = Rggyree X lsource: S€CONd, the output voltage is measured while driving logic 1
with an external precision differential termination resistor of value Ryem. The measured voltage is

V5= (1 + (1/Rq + 1/Ry)) x lggyrce- SOlVing for the output impedance gives Rqgyrce = Rierm % (V1 + V2 - 1).
The drive current is then Iggyrce = V1 + Rsource

Table 61 summarizes the signal impedance targets. The driver impedance are targeted at minimum Vpp,
nominal OVpp, 105°C.

Table 61. Impedance Characteristics

L°I§3'A';“st'it:ﬁgl'et’ PCl Signals | PCI Output Clocks
Impedance Confi ura,tion Pov’ver (Not Including PCI (Including DDR DRAM | Symbol Unit
Mg ’ Output Clocks) | PCI_SYNC_OUT)
anagement
RN 42 Target 25 Target 42 Target 20 Target Z, W
Rp 42 Target 25 Target 42 Target 20 Target Z, W
Differential NA NA NA NA ZpiFF w

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

21.6 Configuration Pin Multiplexing

The MPCB8343EA power-on configuration options can be set through external pull-up or pull-down
resistors of 4.7 kQ2 on certain output pins (see the customer-visible configuration pins). These pins are used
as output only pins in normal operation.
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