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Electrical characteristics

2.1.2 Power supply voltage specification

The following table provides the recommended operating conditions for the MPC8309. Note that these
values are the recommended and tested operating conditions. Proper device operation outside of these
conditionsis not guaranteed.

Table 2. Recommended operating conditions

Characteristic Symbol Recommended Unit Note
Value
Core supply voltage Vop 1.0V +50mV \Y 1
PLL supply voltage AVpp4 1.0V =50 mV \% 1
AVpp2
AVpp3
DDR2 DRAM 1/O voltage GVpp 1.8V +100 mV Vv 1
PCI, Local bus, DUART, system control and power management, OVpp 3.3V =300 mV \ 1,3
12C, SPI, M, RMII, Ml management, eSDHC, FlexCAN,USB and
JTAG I/O voltage
Junction temperature TA/Ty 0to 105 °C 2

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

2. Minimum temperature is specified with Ta(Ambient Temperature); maximum temperature is specified with T j(Junction
Temperature).
3. OVDD here refers to NVDDA, NVDDB, NVDDC, NVDDF, NVDDG, and NVDDH from the ball map.

The following figure shows the undershoot and overshoot voltages at the interfaces of the MPC8309

G/OVpp +20% — —p— —— — — —
G/OVDD+5°/o— - - = - - - - — - - — — - — — -

Vin G/OVpp - - ! -

GND .- - - I oY
GND-03V-— - — — — — — — — — — — —
V)L ||
GND-o07v L _ _ _ _
—>| | Not to Exceed11 0%
Note: I of tintertace

1. tinterface refers to the clock period associated with the bus clock interface.

Figure 2. Overshoot/Undershoot voltage for GVpp/OVpp
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Clock input timing

The following table shows the estimated typical 1/0 power dissipation for the device.
Table 6. Typical I/O power dissipation

GVpp OVpp .
Interface Parameter 18V) | (3.3V) Unit | Comments
DDR 1/O 266 MHz, 1 x 16 bits — w —
65% utilization 0.149
1.8V
Rs =20 Q
R'[ = 50 Q
1 pair of clocks
Local bus I/0 load = 25 pF 66 MHz, 26 bits
1 pair of clocks
QUICC Engine block and other I/Os TDM serial, HDLC/TRAN serial, — 0.415 W 1
DUART, MIl, RMII, Ethernet
management, USB, PCI, SPI, Timer
output, FlexCAN, eSDHC

Note:

1. Typical I/0O power is based on a nominal voltage of Vpp = 3.3V, ambient temperature, and the core running a Dhrystone

benchmark application. The measurements were taken on the evaluation board using WC process silicon.

4  Clock input timing

This section provides the clock input DC and AC electrical characteristics for the MPC8309.

NOTE

Therise/fall time on QUICC Engineinput pins should not exceed 5 ns. This
should be enforced especially on clock signals. Risetime refersto signal
transitions from 10% to 90% of OV pp; fall time refers to transitions from
90% to 10% of OV pp.

4.1 DC electrical characteristics

The following table provides the clock input (SYS_CLK_IN/PCI_SYNC_IN) DC specifications for the

MPC8309. These specifications are also applicable for QE_CLK_IN.
Table 7. SYS_CLK _IN DC electrical characteristics

Parameter Condition Symbol Min Max Unit
Input high voltage — Viy 2.4 OVpp + 0.3 \
Input low voltage — Vi -0.3 0.4 \
SYS_CLK_IN input current 0V<V|N<0OVpp N — +5 uA
SYS_CLK_IN input current oOvV<sVpn=05Vor N — +5 A
OVpp - 0.5 V< Vi< OVpp
SYS_CLK_IN input current 05V<Vy<OVpp—-05V N — +50 A
MPC8309 PowerQUICC Il Pro Integrated Communications Processor Family Hardware Specifications, Rev. 2
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DDR2 SDRAM

Table 15. DDR2 SDRAM input AC timing specifications
At recommended operating conditions with GVpp of 1.8V + 100mV.

Parameter Symbol Min Max Unit Note

Controller skew for MDQS—MDQ/MDM tciskew ps 1,2
266 MHz -750 750

Notes:

1. toiskew represents the total amount of skew consumed by the controller between MDQS[n] and any corresponding bit that
is 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 tpgkew- This can be
determined by the equation: tpigkew = +(T/4 — abs(iciskew)) Where T is the clock period and abs(iciskew) is the absolute
value of tC|SKEW‘

The following figure shows the input timing diagram for the DDR controller.

MCK[n] \l/
«—— tyok —>

\/ \/ \/
. A N —

toIskew —»| |<— !

: |
| |
| |
| | |
MDQS[n] ; ; A/ 5—4/—\
| | | |
MDQIX] | | Do Yol D1 X :
: : —>| |- tD;SKEW :
| |

_______________________><_
_______________________><_

Figure 4. DDR input timing diagram

6.2.2 DDR2 SDRAM output AC timing specifications

The following table provides the output AC timing specifications for the DDR2 SDRAM interfaces.

Table 16. DDR2 SDRAM output AC timing specifications
At recommended operating conditions with GVpp of 1.8V + 100mV.

Parameter Symbol1 Min Max Unit Note
MCK cycle time, (MCK/MCK crossing) tmck 5.988 8 ns 2
ADDR/CMD output setup with respect to MCK tDDKHAS ns 3
333 MHz 2.4 —
266 MHz 25
ADDR/CMD output hold with respect to MCK tDDKHAX ns 3
333 MHz 2.4 —
266 MHz 25

MPC8309 PowerQUICC Il Pro Integrated Communications Processor Family Hardware Specifications, Rev. 2
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DDR2 SDRAM

The following figure shows the DDR SDRAM output timing for the MCK to MDQS skew measurement
(tooKHMH)-

<« ek ———
|

<—tppkHMH(Max) = 0.6 ns

MDQS

|

|

|

|

| |
| |
| |
| |
<—tppkHmH(Min) =-0.6 ns

| |

| |

MDQS : :
|
Figure 5. Timing diagram for tppkHmH

The following figure shows the DDR2 SDRAM output timing diagram.

MCKIn] N \/ \/
MCK[n] t/l\ N\
< MCK >

\/ \/ \/
| /N /N /\
| | | |
| | | |
| | | |
| | | |

—> < !ppkHAS »tDDKHES : : : :
—> < tppkHAX »{DDKHCX ! ! !
| | | | |
ADDR/CMD Write AO NOOP ! ! ! !
| | | | |
| | | | | | |
! IDDKHMP_» D e ! ! ! !
| | | | | | |
! ! ! 'DDKHMH ! ! !
B i .
| | | | | |
MDQSIn] I I \ A I I I
I I I ! I I | < tDDKHME
| | —> |  |<—tppkHDS | | | |
: : : —| "* tbokLDs . : :
MDQ[x)/ DO D1
MECCIx]
4>‘ <— tpDKLDX
tDDKHDX —>|  [<—

Figure 6. DDR2 SDRAM output timing diagram
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Ethernet and MIl management

Table 19. MIl and RMII DC electrical characteristics

Parameter Symbol Conditions Min Max Unit
Supply voltage 3.3 V OVpp — 3 3.6
Output high voltage Vou loy=—4.0mA | OVpp=Min 2.40 OVpp + 0.3 \
Output low voltage VoL lor=4.0mA | OVpp = Min GND 0. 50 \
Input high voltage Viy — — 2.0 OVpp + 0.3 \
Input low voltage Vi — — -0.3 0.90 \
Input current N 0V<V)<0OVpp — +5 uA
8.2 MIl and RMII AC timing specifications
The AC timing specifications for MIl and RMI1 are presented in this section.
8.2.1 MIl AC timing specifications
This section describes the M1 transmit and receive AC timing specifications.
8.2.1.1 MIl transmit AC timing specifications
The following table provides the MII transmit AC timing specifications.
Table 20. MIl transmit AC timing specifications
At recommended operating conditions with OVpp of 3.3 V + 300mV.
Parameter/Condition Symbol1 Min Typical Max Unit
TX_CLK clock period 10 Mbps tvTx — 400 — ns
TX_CLK clock period 100 Mbps tvTx — 40 — ns
TX_CLK duty cycle tMTXH/tMTX 35 — 65 %
TX_CLK to Ml data TXD[3:0], TX_ER, TX_EN delay tMTKHDX 1 5 15 ns
TX_CLK data clock rise V) (min) to V|y(max) tMTXR 1.0 — 4.0 ns
TX_CLK data clock fall V|g(max) to V| (min) t MTXE 1.0 — 4.0 ns

Note:

1. The symbols used for timing specifications follow the pattern of tfirst two letters of functional block)(signal)(state)(reference)(state) for
inputs and Yirst two letters of functional block)(reference)(state)(signal)(state) for outputs. For example, tyrkHpx symbolizes MII transmit
timing (MT) for the time tyTx clock reference (K) going high (H) until data outputs (D) are invalid (X). Note that, in general,
the clock reference symbol representation is based on two to three letters representing the clock of a particular functional.
For example, the subscript of tyrx represents the MII(M) transmit (TX) clock. For rise and fall times, the latter convention is
used with the appropriate letter: R (rise) or F (fall).

MPC8309 PowerQUICC Il Pro Integrated Communications Processor Family Hardware Specifications, Rev. 2
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Ethernet and MIl management

The following figure shows the MII receive AC timing diagram.

< tMRx > tMRXR —>
RX_CLK
tMRXH tMRXF
RXDI[3:0]
RX_DV Valid Data
RX_ER
tMRDVKH —> <—
—> tMRDXKH

Figure 13. Mll receive AC timing diagram

8.2.2 RMII AC timing specifications
This section describes the RMI1 transmit and receive A C timing specifications.

8.2.2.1 RMII transmit AC timing specifications

The following table provides the RMI1 transmit AC timing specifications.

Table 22. RMII transmit AC timing specifications
At recommended operating conditions with OVpp of 3.3 V + 300mV.

Parameter/Condition Symbol? Min Typical Max Unit
REF_CLK clock trRMmx — 20 — ns
REF_CLK duty cycle trmxH/tRMX 35 — 65 %
REF_CLK to RMII data TXD[1:0], TX_EN delay tRMTKHDX 2 — 13 ns
REF_CLK data clock rise V| (min) to V|y(max) tRVMXR 1.0 — 4.0 ns
REF_CLK data clock fall V|y(max) to V (min) t RMXF 1.0 — 4.0 ns

Note:

1. The symbols used for timing specifications follow the pattern of tist three 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, tryrkHpx Symbolizes RMII
transmit timing (RMT) for the time tgyx clock reference (K) going high (H) until data outputs (D) are invalid (X). Note that, in
general, the clock reference symbol representation is based on two to three letters representing the clock of a particular
functional. For example, the subscript of tg\1x represents the RMII(RM) reference (X) clock. For rise and fall times, the latter
convention is used with the appropriate letter: R (rise) or F (fall).

The following figure provides the AC test |oad.

Output ~<> Zy=50Q

AN OVpp/2
R, =50 Q

| | |_/\
N

Figure 14. AC test load
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The following figure shows the RMII receive AC timing diagram.

le

Ethernet and MIl management

< trRmx > tRMXR —>
REF_CLK
tRMXH trRMXF
RXD[1:0]
CRS_DV Valid Data
RX_ER
tRMRDVKH —> <
—> tRMRDXKH

8.3

Figure 16. RMIl receive AC timing diagram

Ethernet management interface electrical characteristics
The electrical characteristics specified here apply to M1l management interface signals MDIO

(management data i nput/output) and MDC (management data clock). The electrical characteristics for
MII1, and RMII are specified in Section 8.1, “Ethernet controller (10/100 Mbps)—MII/RMI1 electrical

characteristics.”

8.3.1

MIl management DC electrical characteristics

MDC and MDIO are defined to operate at a supply voltage of 3.3 V. The DC electrical characteristics for
MDIO and MDC are provided in the following table.

Table 24. MIl management DC electrical characteristics when powered at 3.3V

Parameter Symbol Conditions Min Max Unit
Supply voltage (3.3 V) OVpp — 3 3.6
Output high voltage Vou loy=—-1.0mA | OVpp= Min 2.40 OVpp + 0.3
Output low voltage VoL lor=1.0mA | OVpp=Min GND 0. 50 \
Input high voltage ViH — 2.00 — \"
Input low voltage Vi — — 0.80 \
Input current N 0V<VN=OVpp — +5 A
8.3.2 MIl management AC electrical specifications
The following table provides the M1 management AC timing specifications.
Table 25. MIl management AC timing specifications
At recommended operating conditions with OVpp is 3.3 V + 300mV.
Parameter/Condition Symbol1 Min Typical Max Unit Note
MDC frequency fupc — 2.5 — MHz —
MDC period tvbc — 400 — ns —
MDC clock pulse width high tMDCH 32 — — ns —

MPC8309 PowerQUICC Il Pro Integrated Communications Processor Family Hardware Specifications, Rev. 2
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PCI

Table 31. PCI AC timing specifications at 66 MHz

Parameter Symbol1 Min Max Unit Notes
Clock to output valid tpcKHOV — 6.0 ns 2
Qutput hold from clock tPckHOX 1 — ns 2
Clock to output high impedance tpckHOZ — 14 ns 2,
Input setup to clock tpcIvKH 3.0 — ns 2,4
Input hold from clock tPCIXKH 0 — ns 2,

Notes:

1. The symbols used for timing specifications follow the pattern of st two letters of functional block)(signal)(state)(reference)(state) for
inputs and Yirst two letters of functional block)(reference)(state)(signal)(state) fOr Outputs. For example, tpc vk 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, t5yg, reference
(K) going to the high (H) state or setup time. Also, tocryry 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 purposes of 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 32. PCI AC timing specifications at 33 MHz

Parameter Symbol1 Min Max Unit Notes
Clock to output valid tPcKHOV — 11 ns 2
Qutput hold from clock tpckHOX 2 — ns 2
Clock to output high impedance tpckHOZ — 14 ns 2,
Input setup to clock tpcIvKH 3.0 — ns 2,4
Input hold from clock tPcIXKH 0 — ns 2,

Notes:

1. The symbols used for timing specifications follow the pattern of tfirst 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, tpgiykn symbolizes PCI timing
(PC) with respect to the time the input signals (1) reach the valid state (V) relative to the PCI_SYNC_IN clock, tgys, reference
(K) going to the high (H) state or setup time. Also, tpcryrpy 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 purposes of 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.

Figure 23 provides the AC test load for PCI.

Output ~© Zy=50Q

AN OVpp/2
R =50 Q

D

Figure 23. PCI AC test load

MPC8309 PowerQUICC Il Pro Integrated Communications Processor Family Hardware Specifications, Rev. 2

Freescale Semiconductor 33



uUSB

Figure 24 shows the PCI input AC timing conditions.

CLK

tpcivkH —>|

tpCIxXkH
Input

Figure 24. PCl input AC timing measurement conditions

Figure 25 shows the PCI output AC timing conditions.

CLK —\—

~<— tpckHov
—> <— tpckHOX
Output Delay

<— tpckHOZ —>

High-Impedance
Qutput

Figure 25. PCl output AC timing measurement condition

12 USB

12.1 USB controller
This section provides the AC and DC electrical specifications for the USB (ULPI) interface.

12.1.1 USB DC electrical characteristics
The following table provides the DC electrical characteristics for the USB interface.

Table 33. USB DC electrical characteristics

Parameter Symbol Min Max Unit
High-level input voltage Viy 2.0 OVpp + 0.3 \
Low-level input voltage Vi -0.3 0.8 \
Input current N — +5 A
High-level output voltage, loy = —100 A Vou OVpp—-0.2 —
Low-level output voltage, Io. = 100 uA VoL — 0.2 \"

12.1.2 USB AC electrical specifications

The following table describes the general timing parameters of the USB interface.

MPC8309 PowerQUICC Il Pro Integrated Communications Processor Family Hardware Specifications, Rev. 2
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FlexCAN

15 FlexCAN

This section describes the DC and AC electrical specifications for the FlexCAN interface.

15.1 FlexCAN DC electrical characteristics

The following table provides the DC electrical characteristics for the FlexCAN interface.

Table 39. FlexCAN DC electrical characteristics (3.3V)
For recommended operating conditions, see Table 2

Parameter Symbol Min Max Unit Notes
Input high voltage ViH 2 — \" 1
Input low voltage Vi — 0.8 \ 1
Input current (OV)y =0V or OV |y = OVpp) N — +5 uA 2
Output high voltage (OVpp = min, lgy = =2 mA) Vou 24 — \Y —
Output low voltage (OVpp = min, lg. = 2 mA) VoL — 0.4 \ —

Note:

1. Min V, .and max V| values are based on the respective min and max OV)y values found in Table 2.
2. QV)\ represents the input voltage of the supply. It is referenced in Table 2.

15.2 FlexCAN AC timing specifications
The following table provides the AC timing specifications for the FlexCAN interface.

Table 40. FlexCAN AC timing specifications
For recommended operating conditions, see Table 2

Parameter Min Max Unit Notes

Baud rate 10 1000 Kbps —

MPC8309 PowerQUICC Il Pro Integrated Communications Processor Family Hardware Specifications, Rev. 2
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18 GPIO

This section describes the DC and AC electrical specifications for the GPIO of the MPC8309.

18.1 GPIO DC electrical characteristics
The following table provides the DC electrical characteristics for the MPC8309 GPIO.

Table 45. GPIO DC electrical characteristics

GPIO

Characteristic Symbol Condition Min Max Unit Notes
Output high voltage VoH loy=-6.0 mA 24 — 1
Output low voltage VoL lo=6.0 mA — 0.5 \ 1
Output low voltage VoL loL=3.2mA — 0.4 \ 1
Input high voltage Vi — 2.0 OVpp + 0.3 \ 1
Input low voltage Vi — -0.3 0.8 \ —
Input current N 0V<V)<0Vpp — = 5 uA —
Note:
1. This specification applies when operating from 3.3-V supply.
18.2 GPIO AC timing specifications
The following table provides the GPIO input and output AC timing specifications.
Table 46. GPIO input AC timing specifications?!
Characteristic Symbol? Min Unit
GPIO inputs—minimum pulse width tPiwiD 20 ns

Notes:

1. Input specifications are measured from the 50% level of the signal to the 50% level of the rising edge of SYS_CLK_IN.

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 any

external synchronous logic. GPIO inputs are required to be valid for at least tpyp Ns to ensure proper operation.

The following figure provides the AC test load for the GPIO.

Output 4€> Zy=500Q (}

AV

R =50 Q

Figure 33. GPIO AC test load

OVpp/2
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IPIC

19 IPIC

This section describes the DC and AC electrical specifications for the external interrupt pins of the
MPC8309.

19.1 IPIC DC electrical characteristics

The following table provides the DC electrical characteristics for the external interrupt pins of the
MPC83009.

Table 47. IPIC DC electrical characteristics?

Characteristic Symbol Condition Min Max Unit
Input high voltage Viy — 2.0 OVpp + 0.3 \
Input low voltage Vi — -0.3 0.8 \
Input current N — — +5 uA
Output High Voltage Vou loL=-8.0 mA 2.4 —
Output low voltage VoL lo=6.0 mA — 0.5
Output low voltage VoL loL=3.2mA — 0.4

Notes:
1. This table applies for pins IRQ, MCP_OUT, and QE ports Interrupts.
2. MCP_OUT is open drain pins, thus Vgy is not relevant for those pins.

19.2 IPIC AC timing specifications

The following table provides the IPIC input and output AC timing specifications.
Table 48. IPIC Input AC timing specifications?!

Characteristic Symbol? Min Unit

IPIC inputs—minimum pulse width tPiwiD 20 ns

Notes:

1. Input specifications are measured from the 50% level of the signal to the 50% level of the rising edge of SYS_CLK_IN.
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 any
external synchronous logic. IPIC inputs are required to be valid for at least tpyp NS to ensure proper operation when waorking
in edge triggered mode.

20 SPI

This section describes the DC and AC electrical specifications for the SPI of the MPC8309.

20.1 SPI DC electrical characteristics
The following table provides the DC electrical characteristics for the MPC8309 SPI.
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JTAG

The following figure shows the SPI timing in slave mode (external clock).

SPICLK (Input)

—> <— INEIXKH !
) tNEIVKH l<— !
Input Signals: !
SPIMOSI :
(See Note) [
| |
) <— tNEKHOV |
Qutput Signals: |
SPIMISO - ------------ B T GE ST,
(See Note) !

Note: The clock edge is selectable on SPI.

Figure 35. SPI AC Timing in slave mode (external clock) diagram

The following figure shows the SPI timing in master mode (internal clock).

SPICLK (Qutput)

tNIXKH

Input Signals:
SPIMISO - - -
(See Note)

Qutput Signals: |
SPIMOSI - -------------- EEEEEEEEEEEEE D SEE LR R R R R
(See Note) !

Note: The clock edge is selectable on SPI.
Figure 36. SPI AC timing in master mode (internal clock) diagram

21 JTAG

This section describes the DC and AC electrical specifications for the IEEE Std. 1149.1™ (JTAG)
interface of the MPC83009.

21.1 JTAG DC electrical characteristics

The following table provides the DC electrical characteristics for the IEEE Std. 1149.1 (JTAG) interface
of the MPC83009.

Table 51. JTAG interface DC electrical characteristics

Characteristic Symbol Condition Min Max Unit
Output high voltage Vou loq=-6.0mA 2. 4 — \%
Output low voltage VoL loL=6.0 mA — 0.5 \
Output low voltage VoL loL=3.2mA — 0.4 \
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Package and pin listings

SPIMISO E16 10 OVpp

SPICLK E17 10 OVpp

SPISEL A19 [ OVpp
SPISEL_BOOT_B D18 OVpp

JTAG

TCK A2 [ OVpp

TDI C5 I OVpp

TDO A3 (0] OVpp

T™S D7 [ OVpp

TRST_B E9 [ OVpp

Test Interface
TEST_MODE C6 [ OVpp
System Control Signals
HRESET_B w23 10 OVpp
PORESET_B w22 [ OVpp
Clock Interface
QE_CLK_IN R22 [ OVpp
SYS_CLK_IN R23 | OVpp
SYS_XTAL_IN P23 [ OVpp
SYS_XTAL_OUT P19 0 OVpp
PCI_SYNC_IN T23 [ OVpp
PCI_SYNC_OUT R20 (0] OVpp
CFG_CLKIN_DIV_B u23 | OVpp
RTC_PIT_CLOCK V23 |
Miscellaneous Signals
QUIESCE_B D6 O OVpp
THERMO E8 OVpp
GPIO

GPIO_0/SD_CLK/MSRCIDO (DDR ID) E4 10 OVpp -
GPIO_1/SD_CMD/MSRCID1 (DDR ID) E6 10 OVpp -
GPIO_2/SD_CD/MSRCID2 (DDR ID) D3 10 OVpp -
GPI0O_3/SD_WP/MSRCID3 (DDR ID) E7 10 OVpp -
GPI0O_4/SD_DAT0/MSRCID4 (DDR ID) D4 10 OVpp -
GPIO_5/SD_DAT1/MDVAL (DDR ID) C4 10 OVpp -
GPIO_6/SD_DAT2/QE_EXT_REQ_3 B2 10 OVpp -
GPIO_7/SD_DAT3/QE_EXT_REQ_1 B3 10 OVpp -
GPIO_8/RXCAN1/LSRCID0O/LCS_B4 Ci16 10 OVpp -
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Package and pin listings

FEC2_RX_CLK[CLK7)/GPIO_34 W14 10 OVpp -
FEC2_RX_DV/GTM2_TIN2/GPIO_35 AB16 10 OVpp -
FEC2_RX_ER/GTM2_TGATE2_B/GPIO_36 Y14 10 OVpp -
FEC2_RXDO/GPIO_37 AA15 10 OVpp -
FEC2_RXD1/GTM2_TIN3/GPIO_38 AC15 10 OVpp -
FEC2_RXD2/GTM2_TGATE3_B/GPIO_39 AC16 10 OVpp -
FEC2_RXD3/GPIO_40 AA14 10 OVpp -
FEC2_TX_CLK[CLKS8]/GTM2_TIN4/GPIO_41 W13 10 OVpp -
FEC2_TX_EN/GTM2_TGATE4_B/GPIO_42 AB14 10 OVpp -
FEC2_TX_ER/GTM2_TOUT4_B/GPIO_43 AC14 10 OVpp -
FEC2_TXDO/GTM2_TOUT1_B/GPIO_44 Y12 10 OVpp -
FEC2_TXD1/GTM2_TOUT2_B/GPIO_45 AA13 10 OVpp -
FEC2_TXD2/GTM2_TOUT3_B/GPIO_46 AB13 10 OVpp -
FEC2_TXD3/GPIO_47 AC13 10 OVpp -
FEC3_COL/GPIO_48 AC12 10 OVpp -
FEC3_CRS/GPIO_49 W11 10 OVpp -
FEC3_RX_CLK[CLK11}/GPIO_50 w12 10 OVpp -
FEC3_RX_DV/FEC1_TMR_TX_ESFD/GPIO_51 AA12 10 OVpp -
FEC3_RX_ER/FEC1_TMR_RX_ESFD/GPIO_52 AB11 10 OVpp -
FEC3_RXDO/FEC2_TMR_TX_ESFD/GPIO_53 AA11 10 OVpp -
FEC3_RXD1/FEC2_TMR_RX_ESFD/GPIO_54 AC11 10 OVpp -
FEC3_RXD2/FEC_TMR_TRIG1/GPIO_55 Y11 10 OVpp -
FEC3_RXD3/FEC_TMR_TRIG2/GPIO_56 AB10 10 OVpp -
FEC3_TX_CLK[CLK12)/FEC_TMR_CLK/GPIO_5 AC10 10 OVpp -
7

FEC3_TX_EN/FEC_TMR_GCLK/GPIO_58 AA10 10 OVpp -
FEC3_TX_ER/FEC_TMR_PP1/GPIO_59 AC8 10 OVpp -
FEC3_TXDO/FEC_TMR_PP2/GPIO_60 ABS 10 OVpp -
FEC3_TXD1/FEC_TMR_PP3/GPIO_61 AA9 10 OVpp -
FEC3_TXD2/FEC_TMR_ALARM1/GPIO_62 AAS 10 OVpp -
FEC3_TXD3/FEC_TMR_ALARM2/GPIO_63 AC7 10 OVpp -
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Clocking

23 Clocking
The following figure shows the internal distribution of clocks within the MPC8309.
< r—————— — — A
- : MPC8309 | €300c3 core |
L 4
| Core PLL |—> core_clk |
Rest of the System | I I
| | b - - - - - — = 4
n csb_clk tgel:r)n%Fr‘y
‘ controller
1 o ~ MEMC_MCK | DDR
— > ock M
- [ emory
Divider » MEMC_MCK Device
/2
dar_clk
Clock
Unit
System > lbc_ck o > ﬂ
PLL }
to Idcal bus| LBC Local Bus
SYS_XTAL_OUT_’__‘ Wv Clock » LCLKJ[0:1] II\DIIemory
1 Divider evice
CRYSTAL 1 csb_clk to rest
SYS_XTAL_IN | of the device _ PCI_SYNC_IN
SYS_CLK_IN —>D ¥ . ;
. — p ' PCI_SYNC_OUT
PCI Clock Divider . ——
CFG_CLKIN_DIV p PCI_CLK[0:2]
Ik
QE_CLK_IN QE PLL CLKGen | 9%-°™ QE Block

Figure 43. MPC8309 clock subsystem

The primary clock source for the MPC8309 can be one of three inputs,Crystal(SYS_XTAL_IN),
SYS CLK_INor PCI_SYNC_IN, depending onwhether the deviceis configured in PCI host or PCI agent

mode, respectively.
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Table 57. CSB frequency options

Clocking

PCI_SYNC_IN(MHz)
SPMF csb_clk : sys_clk_in Ratio 25 33.33 66.67
csb_clk Frequency (MHz)

0010 2:1 133
0011 3:1

0100 4:1 133

0101 5:1 125 167

0110 6:1

23.5 Core PLL configuration

RCWL[COREPLL] selectstheratio between theinternal coherent system busclock (csb_clk) and the e300
core clock (core_clk). The following table shows the encodings for RCWL[COREPLL]. COREPLL
values not listed, and should be considered reserved.

Table 58. e300 Core PLL configuration

RCWL[COREPLL]
core_clk : csb_clk Ratio VCO Divider
0-1 2-5 6
nn 0000 n PLL bypassed PLL bypassed
(PLL off, csb_clk clocks core directly) | (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
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
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System design information

to minimize inductance. Suggested bulk capacitors—100 to 330 uF (AV X TPS tantalum or Sanyo
OSCON).

25.4 Output buffer DC impedance
For all buses, the driver is a push-pull single-ended driver type (open drain for 12C).

To measure Z, for the single-ended drivers, an external resistor is connected from the chip pad to OVpp
or GND. Then, the value of each resistor is varied until the pad voltage is OV pp/2 (see Figure 45). The
output impedanceisthe average of two components, the resistances of the pull-up and pull-down devices.
When dataisheld high, SW1isclosed (SW2isopen) and Rpistrimmed until the voltage at the pad equals
OV pp/2. Rpthen becomestheresistance of the pull-up devices. Rp and Ry are designed to be close to each
other in value. Then, Zy= (Rp + Ry\)/2.

sSw2
Pad
Data

SWi1

OGND
Figure 45. Driver impedance measurement

The value of this resistance and the strength of the driver’s current source can be found by making two
measurements. First, the output voltageis measured while driving logic 1 without an external differential
termination resistor. The measured voltageisV 1 = Rgyrce X | source- S€CONd, the output voltageis measured
whiledriving logic 1 with an external precision differential termination resistor of value Ry The
measured voltage is V5 = (1/(1/Rq + U/R,)) X lgyce- SOIViNg for the output impedance gives

Rsource = Rterm X (V1/Vo —1). The drive current is then | g rce = V 1/Rsource-

MPC8309 PowerQUICC Il Pro Integrated Communications Processor Family Hardware Specifications, Rev. 2

Freescale Semiconductor 75



Document revision history

27 Document revision history

The following table provides arevision history for this document.

Table 66. Document revision history

?\g’ Date Substantive Change(s)
2 09/2012 | » In Table 53, swapped CLK13 and CLK14.
* In Table 53, removed the following test signals, as there are no corresponding use cases:
— ECID_TMODE_IN
— BOOT_ROM_ADDRI[2] to BOOT_ROM_ADDR[12]
— BOOT_ROM_RDATA[0] to BOOT_ROM_RDATA[31]
— BOOT_ROM_MOD_EN, BOOT_ROM_RWB, BOOT_ROM_XFR_WAIT, BOOT_ROM_XFR_ERR
- UC1_RM, UC2_RM, UC3_RM, UC5_RM, UC7_RM, AND URM_TRIG
— TPR_SYS_AADI[0] to TPR_SYS_AAD[15]
— TPR_SYS_SYNC, TPR_SYS_DACK
— QE_TRB_0, QE_TRB_1
— PLLCZ_CORE_CLKIN
— JTAG_BISE, JTAG_PRPGPS, JTAG_BISR_TDO_EN
— CLOCK_XLB_CLOCK_OUT
— PD_XLB2MG_DDR_CLOCK
* In Table 53, changed the following signal names as only QE-Based Fast Ethernet Controller is present
in this device:
— TSEC_TMR_TRIG1 to FEC_TMR_TRIGH1
— TSEC_TMR_TRIG2 to FEC_TMR_TRIG2
— TSEC_TMR_CLK to FEC_TMR_CLK
— TSEC_TMR_GCLK to FEC_TMR_GCLK
— TSEC_TMR_PP1 to FEC_TMR_PP1
— TSEC_TMR_PP2to FEC_TMR_PP2
— TSEC_TMR_PP3to FEC_TMR_PP3
— TSEC_TMR_ALARM1 to FEC_TMR_ALARM1
— TSEC_TMR_ALARM2 to FEC_TMR_ALARM2
— FEC3_TMR_TX_ESFD to FEC2_TMR_TX_ESFD
— FEC3_TMR_RX_ESFD to FEC2_TMR_RX_ESFD.
* InTable 18, added parameteres t| o| How» tLaLETOT @nd t goToT @nd made the corresponding updates
in Figure 8
* In Figure 3, replaced "32 X tSYS_CLK_IN" with "32 X tSYS_CLK_IN/PCI_SYNC_IN.
1 08/2011 | » Updated QUICC Engine frequency in Table 5.
¢ Updated QUICC Engine frequency from 200 MHz to 233 MHz in Table 61.
* Updated CEPMF and CEDF as per new QE frequency in Table 61.
e Updated QUICC Engine frequency to 233 MHz in Table 64.
* Corrected LCCR to LCRR for all instances.
0 03/2011 | Initial Release.
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