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controller, dual I2C controllers, a 4-channel DMA controller, an enhanced secured digital host controller, 
and a general-purpose I/O port. This figure shows the block diagram of the chip.

Figure 1. MPC8377E Block Diagram and Features

The following features are supported in the chip:

• e300c4s core built on Power Architecture® technology with 32 KB instruction cache and 32 KB 
data cache, a floating point unit, and two integer units

• DDR1/DDR2 memory controller supporting a 32/64-bit interface

• Peripheral interfaces, such as a 32-bit PCI interface with up to 66-MHz operation

• 32-bit local bus interface running up to 133-MHz

• USB 2.0 (full/high speed) support

• Power management controller for low-power consumption

• High degree of software compatibility with previous-generation PowerQUICC processor-based 
designs for backward compatibility and easier software migration

• Optional security engine provides acceleration for control and data plane security protocols

The optional security engine (SEC 3.0) is noted with the extension “E” at the end. It allows CPU-intensive 
cryptographic operations to be offloaded from the main CPU core. The security-processing accelerator 
provides hardware acceleration for the DES, 3DES, AES, SHA-1, and MD-5 algorithms.
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1.10 PCI Express Controller
The PCI Express controller includes the following features:

• PCI Express 1.0a compatible

• Two ×1 links or one ×2 link width

• Auto-detection of number of connected lanes

• Selectable operation as root complex or endpoint

• Both 32- and 64-bit addressing

• 128-byte maximum payload size

• Support for MSI and INTx interrupt messages

• Virtual channel 0 only

• Selectable Traffic Class

• Full 64-bit decode with 32-bit wide windows

• Dedicated four channel descriptor-based DMA engine per interface

1.11 Serial ATA (SATA) Controllers
The serial ATA (SATA) controllers have the following features:

• Supports Serial ATA Rev 2.5 Specification

• Spread spectrum clocking on receive

• Asynchronous notification

• Hot Plug including asynchronous signal recovery

• Link power management

• Native command queuing

• Staggered spin-up and port multiplier support

• Port multiplier support

• SATA 1.5 and 3.0 Gb/s operation

• Interrupt driven

• Power management support

• Error handling and diagnostic features

— Far end/near end loopback

— Failed CRC error reporting

— Increased ALIGN insertion rates

• Scrambling and CONT override
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8.2.1.2 MII Receive AC Timing Specifications

This table provides the MII receive AC timing specifications.

This figure provides the AC test load for eTSEC.

Figure 8. eTSEC AC Test Load

Table 27. MII Receive AC Timing Specifications
At recommended operating conditions with LVDD of 3.3 V ± 5%.

Parameter Symbol1 Min Typical Max Unit

Input low voltage VIL — — 0.7 V

Input high voltage VIH 1.9 — — V

RX_CLK clock period 10 Mbps tMRX — 400 — ns

RX_CLK clock period 100 Mbps tMRX — 40 — ns

RX_CLK duty cycle tMRXH/tMRX 35 — 65 %

RXD[3:0], RX_DV, RX_ER setup time to RX_CLK tMRDVKH 10.0 — — ns

RXD[3:0], RX_DV, RX_ER hold time to RX_CLK tMRDXKH 10.0 — — ns

RX_CLK clock rise time (20%–80%) tMRXR 1.0 — 4.0 ns

RX_CLK clock fall time (80%–20%) tMRXF 1.0 — 4.0 ns

Note:  
1. The symbols used for timing specifications herein 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, tMRDVKH 
symbolizes MII receive timing (MR) with respect to the time data input signals (D) reach the valid state (V) relative to the 
tMRX clock reference (K) going to the high (H) state or setup time. Also, tMRDXKL symbolizes MII receive timing (GR) with 
respect to the time data input signals (D) went invalid (X) relative to the tMRX clock reference (K) going to the low (L) state 
or hold time. Note that, in general, the clock reference symbol representation is based on three letters representing the clock 
of a particular functional. For example, the subscript of tMRX represents the MII (M) receive (RX) clock. For rise and fall times, 
the latter convention is used with the appropriate letter: R (rise) or F (fall).

Output Z0 = 50 Ω LVDD/2
RL = 50 Ω
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This figure shows the MII receive AC timing diagram.

Figure 9. MII Receive AC Timing Diagram

8.2.2 RGMII and RTBI AC Timing Specifications

This table presents the RGMII and RTBI AC timing specifications.

Table 28. RGMII and RTBI AC Timing Specifications
At recommended operating conditions with LVDD of 2.5 V ± 5%.

Parameter Symbol1 Min Typical Max Unit Note

Data to clock output skew (at transmitter) tSKRGT –600 0 600 ps —

Data to clock input skew (at receiver) tSKRGT 1.0 — 2.8 ns 2

Clock period tRGT 7.2 8.0 8.8 ns 3

Duty cycle for 1000Base-T tRGTH/tRGT 45 50 55 % 4

Duty cycle for 10BASE-T and 100BASE-TX tRGTH/tRGT 40 50 60 % 3, 4

Rise time (20%–80%) tRGTR — — 0.75 ns —

Fall time (20%–80%) tRGTF — — 0.75 ns —

EC_GTX_CLK125 reference clock period tG12 — 8.0 — ns 5

EC_GTX_CLK125 reference clock duty cycle 
measured at 0.5 × LVDD1

tG125H/tG125 47 — 53 % —

Notes:
1. Note that, in general, the clock reference symbol representation for this section is based on the symbols RGT to represent 

RGMII and RTBI timing. Note also that the notation for rise (R) and fall (F) times follows the clock symbol that is being 
represented. For symbols representing skews, the subscript is skew (SK) followed by the clock that is being skewed (RGT).

2. This implies that PC board design will require clocks to be routed such that an additional trace delay of greater than 1.5 ns 
will be added to the associated clock signal.

3. For 10 and 100 Mbps, tRGT scales to 400 ns ± 40 ns and 40 ns ± 4 ns, respectively.
4. Duty cycle may be stretched/shrunk during speed changes or while transitioning to a received packet's clock domains as 

long as the minimum duty cycle is not violated and stretching occurs for no more than three tRGT of the lowest speed 
transitioned between

5. This symbol represents the external EC_GTX_CLK125 and does not follow the original signal naming convention.

RX_CLK

RXD[3:0]

tMRDXKL

tMRX

tMRXH

tMRXR

tMRXF

RX_DV
RX_ER

tMRDVKH

Valid Data
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This figure provides the AC test load for eTSEC.

Figure 10. eTSEC AC Test Load

This figure shows the RGMII and RTBI AC timing and multiplexing diagrams.

Figure 11. RGMII and RTBI AC Timing and Multiplexing Diagrams

Output Z0 = 50 Ω LVDD/2
RL = 50 Ω

GTX_CLK

tRGT
tRGTH

tSKRGT_TX

TX_CTL

TXD[8:5]
TXD[7:4]

TXD[9]
TXERR

TXD[4]
TXEN

TXD[3:0]

(At Transmitter)

TXD[8:5][3:0]
TXD[7:4][3:0]

TX_CLK
(At PHY)

RX_CTL

RXD[8:5]
RXD[7:4]

RXD[9]
RXERR

RXD[4]
RXDV

RXD[3:0]
RXD[8:5][3:0]
RXD[7:4][3:0]

RX_CLK
(At PHY)

tSKRGT_RX

tSKRGT_RX

tSKRGT_TX



MPC8377E PowerQUICC II Pro Processor Hardware Specifications, Rev. 8

34 Freescale Semiconductor
 

9.2 USB AC Electrical Specifications
This table describes the general timing parameters of the USB interface of the device.

These two figures provide the AC test load and signals for the USB, respectively.

Figure 17. USB AC Test Load

Figure 18. USB Interface Timing Diagram

Table 35. USB General Timing Parameters (ULPI Mode Only)

Parameter Symbol 1 Min Max Unit Note

USB clock cycle time tUSCK 15 — ns 2, 3, 4, 5

Input setup to USB clock—all inputs tUSIVKH 4 — ns 2, 3, 4, 5

Input hold to USB clock—all inputs tUSIXKH 1 — ns 2, 3, 4, 5

USB clock to output valid—all outputs tUSKHOV — 7 ns 2, 3, 4, 5

Output hold from USB clock—all outputs tUSKHOX 2 — ns 2, 3, 4, 5

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, tUSIXKH symbolizes USB timing (US) 
for the input (I) to go invalid (X) with respect to the time the USB clock reference (K) goes high (H). Also, tUSKHOX symbolizes 
USB timing (US) for the USB clock reference (K) to go high (H) with respect to the output (O) going invalid (X) or output hold 
time. 

2. All timings are in reference to the USB clock, USBDR_CLK.
3. All signals are measured from OVDD/2 of the rising edge of the USB clock to 0.4 × OVDD of the signal in question for 3.3-V 

signaling levels.
4. Input timings are measured at the pin.
5. For active/float timing measurements, the high impedance 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.

Output Z0 = 50 Ω OVDD/2
RL = 50 Ω

Output Signals

tUSKHOV

USBDR_CLK

Input Signals

tUSIXKH
tUSIVKH
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Due to the special implementation of the eSDHC, there are constraints regarding the clock and data signals 
propagation delay on the user board. The constraints are for minimum and maximum delays, as well as 
skew between the CLK and DAT/CMD signals.

In full speed mode, there is no need to add special delay on the data or clock signals. The user should make 
sure to meet the timing requirements as described further within this document. 

If the system is designed to support both high-speed and full-speed cards, the high-speed constraints 
should be fulfilled. If the systems is designed to operate up to 25 MHz only, full-speed mode is 
recommended.

11.1 eSDHC DC Electrical Characteristics
This table provides the DC electrical characteristics for the eSDHC (SD/MMC) interface of the device.

11.2 eSDHC AC Timing Specifications (Full-Speed Mode)
This section describes the AC electrical specifications for the eSDHC (SD/MMC) interface of the device. 
This table provides the eSDHC AC timing specifications for full-speed mode as defined in Figure 27 and 
Figure 28.

Table 41. eSDHC interface DC Electrical Characteristics

Parameter Symbol Condition Min Max Unit

Input high voltage VIH — 0.625 × OVDD OVDD + 0.3 V

Input low voltage VIL — –0.3 0.25 × OVDD V

Input current IIN — — ±30 μA

Output high voltage VOH IOH = –100 uA,
at OVDD(min)

0.75 × OVDD — V

Output low voltage VOL  IOL = +100 uA,
at OVDD(min)

— 0.125 × OVDD V

Table 42. eSDHC AC Timing Specifications for Full-Speed Mode
At recommended operating conditions OVDD = 3.3 V ± 165 mV.

Parameter Symbol1 Min Max Unit Note

SD_CLK clock frequency—full speed mode fSFSCK 0 25 MHz —

SD_CLK clock cycle tSFSCK 40 — ns —

SD_CLK clock frequency—identification mode fSIDCK 0 400 KHz —

SD_CLK clock low time tSFSCKL 15 — ns 2

SD_CLK clock high time tSFSCKH 15 — ns 2

SD_CLK clock rise and fall times tSFSCKR/
tSFSCKF

— 5 ns 2

Input setup times: SD_CMD, SD_DATx, SD_CD to 
SD_CLK

tSFSIVKH 5 — ns 2
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This figure provides the boundary-scan timing diagram.

Figure 35. Boundary-Scan Timing Diagram

This figure provides the test access port timing diagram.

Figure 36. Test Access Port Timing Diagram

VM = Midpoint Voltage (OVDD/2)

VM VM

tJTDVKH
tJTDXKH

Boundary
Data Outputs

Boundary
Data Outputs

JTAG
External Clock

Boundary
Data Inputs

Output Data Valid

tJTKLDX

tJTKLDZ

tJTKLDV

Input
Data Valid

Output Data Valid

VM = Midpoint Voltage (OVDD/2)

VM VM

tJTIVKH
tJTIXKH

JTAG
External Clock

Output Data Valid

tJTKLOX

tJTKLOZ

tJTKLOV

Input
Data Valid

Output Data Valid

TDI, TMS

TDO

TDO



MPC8377E PowerQUICC II Pro Processor Hardware Specifications, Rev. 8

56 Freescale Semiconductor
 

13 I2C
This section describes the DC and AC electrical characteristics for the I2C interface of the chip.

13.1 I2C DC Electrical Characteristics
This table provides the DC electrical characteristics for the I2C interface of the chip.

13.2 I2C AC Electrical Specifications
This table provides the AC timing parameters for the I2C interface of the device.

Table 46. I2C DC Electrical Characteristics
At recommended operating conditions with OVDD of 3.3 V ± 165 mV.

Parameter Symbol Min Max Unit Note

Input high voltage level VIH 0.7 × OVDD OVDD + 0.3 V —

Input low voltage level VIL –0.3 0.3 × OVDD V —

Low level output voltage VOL 0 0.2 × OVDD V 1

Output fall time from VIH(min) to VIL(max) with a bus capacitance 
from 10 to 400 pF

tI2KLKV 20 + 0.1 × CB 250 ns 2

Pulse width of spikes which must be suppressed by the input filter tI2KHKL 0 50 ns 3

Capacitance for each I/O pin CI — 10 pF —

Input current 
(0 V ≤ VIN ≤ OVDD)

IIN — ± 30 μA 4

Notes:
1. Output voltage (open drain or open collector) condition = 3 mA sink current.
2. CB = capacitance of one bus line in pF.
3. Refer to the MPC8379E PowerQUICC II Pro Integrated Host Processor Reference Manual for information on the digital filter 

used.
4. I/O pins will obstruct the SDA and SCL lines if OVDD is switched off.

Table 47. I2C AC Electrical Specifications
All values refer to VIH (min) and VIL (max) levels (see Table 46).

Parameter Symbol1 Min Max Unit Note

SCL clock frequency fI2C 0 400 kHz —

Low period of the SCL clock tI2CL 1.3 — μs —

High period of the SCL clock tI2CH 0.6 — μs —

Setup time for a repeated START condition tI2SVKH 0.6 — μs —

Hold time (repeated) START condition (after this period, the first 
clock pulse is generated)

tI2SXKL 0.6 — μs —

Data setup time tI2DVKH 100 — ns —
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15.5 Receiver Compliance Eye Diagrams
The Rx eye diagram in Figure 43 is specified using the passive compliance/test measurement load (see 
Figure 44) in place of any real PCI Express Rx component. In general, the minimum receiver eye diagram 
measured with the compliance/test measurement load (see Figure 44) is larger than the minimum receiver 
eye diagram measured over a range of systems at the input receiver of any real PCI Express component. 
The degraded eye diagram at the input receiver is due to traces internal to the package as well as silicon 
parasitic characteristics that cause the real PCI Express component to vary in impedance from the 

Unexpected Electrical Idle 
Enter Detect Threshold 
Integration Time

An unexpected electrical idle 
(Vrx-diffp-p < 
Vrx-idle-det-diffp-p) must be 
recognized no longer than 
Trx-idle-det-diff-entertime to 
signal an unexpected idle 
condition.

TRX-IDLE-DET-DIFF-

ENTERTIME

— — 10 ms —

Total Skew Skew across all lanes on a link. 
This includes variation in the 
length of SKP ordered set (e.g. 
COM and one to five SKP 
Symbols) at the Rx as well as 
any delay differences arising 
from the interconnect itself.

LRX-SKEW — — 20 ns —

Notes:
1. No test load is necessarily associated with this value.
2. Specified at the measurement point and measured over any 250 consecutive UIs. The test load in Figure 44 should be used 

as the Rx device when taking measurements (also refer to the receiver compliance eye diagram shown in Figure 43). If the 
clocks to the Rx and Tx are not derived from the same reference clock, the Tx UI recovered from 3500 consecutive UI must 
be used as a reference for the eye diagram.

3. A TRx-EYE = 0.40 UI provides for a total sum of 0.60 UI deterministic and random jitter budget for the transmitter and 
interconnect collected any 250 consecutive UIs. The TRx-EYE-MEDIAN-to-MAX-JITTER specification ensures a jitter 
distribution in which the median and the maximum deviation from the median is less than half of the total. UI jitter budget 
collected over any 250 consecutive Tx UIs. It should be noted that the median is not the same as the mean. The jitter median 
describes the point in time where the number of jitter points on either side is approximately equal as opposed to the averaged 
time value. If the clocks to the Rx and Tx are not derived from the same reference clock, the Tx UI recovered from 3500 
consecutive UI must be used as the reference for the eye diagram.

4. The receiver input impedance will result in a differential return loss greater than or equal to 10 dB with the D+ line biased to 
300 mV and the D– line biased to –300 mV and a common mode return loss greater than or equal to 6 dB (no bias required) 
over a frequency range of 50 MHz to 1.25 GHz. This input impedance requirement applies to all valid input levels. The 
reference impedance for return loss measurements for is 50 Ω to ground for both the D+ and D– line (that is, as measured 
by a vector network analyzer with 50-Ω probes, see Figure 44). Note that the series capacitors, CTx, is optional for the return 
loss measurement.

5. Impedance during all LTSSM states. When transitioning from a fundamental reset to detect (the initial state of the LTSSM) 
there is a 5 ms transition time before receiver termination values must be met on all unconfigured lanes of a port.

6. The Rx DC common mode impedance that exists when no power is present or fundamental reset is asserted. This helps 
ensure that the receiver detect circuit does not falsely assume a receiver is powered on when it is not. This term must be 
measured at 300 mV above the Rx ground.

7. It is recommended that the recovered Tx UI is calculated using all edges in the 3500 consecutive UI interval with a fit algorithm 
using a minimization merit function. Least squares and median deviation fits have worked well with experimental and 
simulated data.

Table 53. Differential Receiver (Rx) Input Specifications (continued)

Parameter Comments Symbol Min Typical Max Units Note
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output driver features a 50-Ω termination resistor. It also assumes that the LVDS transmitter establishes its 
own common mode level without relying on the receiver or other external component.

Figure 57. AC-Coupled Differential Connection with LVDS Clock Driver (Reference Only)

Figure 58 shows the SerDes reference clock connection reference circuits for LVPECL type clock driver. 
Since LVPECL driver’s DC levels (both common mode voltages and output swing) are incompatible with 
device SerDes reference clock input’s DC requirement, AC-coupling has to be used. Figure 58 assumes 
that the LVPECL clock driver’s output impedance is 50 Ω. R1 is used to DC-bias the LVPECL outputs 
prior to AC-coupling. Its value could be ranged from 140 Ω to 240 Ω depending on clock driver vendor’s 
requirement. R2 is used together with the SerDes reference clock receiver’s 50 Ω termination resistor to 
attenuate the LVPECL output’s differential peak level such that it meets the device SerDes reference 
clock’s differential input amplitude requirement (between 200 mV and 800 mV differential peak). For 
example, if the LVPECL output’s differential peak is 900 mV and the desired SerDes reference clock input 
amplitude is selected as 600 mV, the attenuation factor is 0.67, which requires R2 = 25 Ω. Consult clock 
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21.3 SerDes Transmitter and Receiver Reference Circuits
This figure shows the reference circuits for SerDes data lane’s transmitter and receiver.

Figure 62. SerDes Transmitter and Receiver Reference Circuits

The DC and AC specification of SerDes data lanes are defined in each interface protocol section below in 
this document based on the application usage:

• Section 8, “Ethernet: Enhanced Three-Speed Ethernet (eTSEC)”

• Section 15, “PCI Express”

• Section 16, “Serial ATA (SATA)”

Note that an external AC coupling capacitor is required for the above three serial transmission protocols 
with the capacitor value defined in specification of each protocol section.

22 Package and Pin Listings
This section details package parameters, pin assignments, and dimensions.

22.1 Package Parameters for the MPC8377E TePBGA II
The package parameters are provided in the following list. The package type is 31 mm × 31 mm, 
689 plastic ball grid array (TePBGA II).

Package outline 31 mm × 31 mm

Interconnects 689

Pitch 1.00 mm

Module height (typical) 2.0 mm to 2.46 mm (maximum)

Solder Balls 3.5% Ag, 96.5% Sn

Ball diameter (typical) 0.60 mm

50 Ω

50 Ω
ReceiverTransmitter

SD1_TXn or
SD2_TXn

SD1_TXn or
SD2_TXn

SD1_RXn or
SD2_RXn

SD1_RXn or
SD2_RXn

50 Ω

50 Ω
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MDQ35 AE1 I/O GVDD 11

MDQ36 V6 I/O GVDD 11

MDQ37 Y5 I/O GVDD 11

MDQ38 AA4 I/O GVDD 11

MDQ39 AB6 I/O GVDD 11

MDQ40 AD3 I/O GVDD 11

MDQ41 AC4 I/O GVDD 11

MDQ42 AD4 I/O GVDD 11

MDQ43 AF1 I/O GVDD 11

MDQ44 AE4 I/O GVDD 11

MDQ45 AC5 I/O GVDD 11

MDQ46 AE2 I/O GVDD 11

MDQ47 AE3 I/O GVDD 11

MDQ48 AG1 I/O GVDD 11

MDQ49 AG2 I/O GVDD 11

MDQ50 AG3 I/O GVDD 11

MDQ51 AF5 I/O GVDD 11

MDQ52 AE5 I/O GVDD 11

MDQ53 AD7 I/O GVDD 11

MDQ54 AH2 I/O GVDD 11

MDQ55 AG4 I/O GVDD 11

MDQ56 AH3 I/O GVDD 11

MDQ57 AG5 I/O GVDD 11

MDQ58 AF8 I/O GVDD 11

MDQ59 AJ5 I/O GVDD 11

MDQ60 AF6 I/O GVDD 11

MDQ61 AF7 I/O GVDD 11

MDQ62 AH6 I/O GVDD 11

MDQ63 AH7 I/O GVDD 11

MDQS0 C8 I/O GVDD 11

MDQS1 C4 I/O GVDD 11

MDQS2 E3 I/O GVDD 11

MDQS3 G2 I/O GVDD 11

Table 72. TePBGA II Pinout Listing (continued)

Signal Package Pin Number Pin Type Power Supply Note
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MDQS4 AB5 I/O GVDD 11

MDQS5 AD1 I/O GVDD 11

MDQS6 AH1 I/O GVDD 11

MDQS7 AJ3 I/O GVDD 11

MDQS8 G1 I/O GVDD 11

MECC0/MSRCID0 J6 I/O GVDD —

MECC1/MSRCID1 J3 I/O GVDD —

MECC2/MSRCID2 K2 I/O GVDD —

MECC3/MSRCID3 K3 I/O GVDD —

MECC4/MSRCID4 J5 I/O GVDD —

MECC5/MDVAL J2 I/O GVDD —

MECC6 L5 I/O GVDD —

MECC7 L2 I/O GVDD —

MODT0 N5 O GVDD 6

MODT1 U6 O GVDD 6

MODT2 M6 O GVDD 6

MODT3 P6 O GVDD 6

MRAS_B AA3 O GVDD —

MVREF1 K4 I GVDD 11

MVREF2 W4 I GVDD 11

MWE_B Y2 O GVDD —

DUART Interface

UART_SIN1/
MSRCID2/LSRCID2

L28 I/O OVDD —

UART_SOUT1/
MSRCID0/LSRCID0

L27 O OVDD —

UART_CTS_B[1]/
MSRCID4/LSRCID4

K26 I/O OVDD —

UART_RTS_B1 N27 O OVDD —

UART_SIN2/
MSRCID3/LSRCID3

K27 I/O OVDD —

UART_SOUT2/
MSRCID1/LSRCID1

K28 O OVDD —

UART_CTS_B[2]/
MDVAL/LDVAL

K29 I/O OVDD —

Table 72. TePBGA II Pinout Listing (continued)

Signal Package Pin Number Pin Type Power Supply Note
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PCI_AD27 AA29 I/O OVDD —

PCI_AD28 AC24 I/O OVDD —

PCI_AD29 AC25 I/O OVDD —

PCI_AD30 AB28 I/O OVDD —

PCI_AD31 AE24 I/O OVDD —

PCI_C_BE_B0 T26 I/O OVDD —

PCI_C_BE_B1 T28 I/O OVDD —

PCI_C_BE_B2 V29 I/O OVDD —

PCI_C_BE_B3 Y29 I/O OVDD —

PCI_DEVSEL_B U28 I/O OVDD 5

PCI_FRAME_B V27 I/O OVDD —

PCI_GNT_B0 AE27 I/O OVDD —

PCI_GNT_B[1]/
CPCI_HS_LED

AC28 O OVDD —

PCI_GNT_B[2]/
CPCI_HS_ENUM

AD27 O OVDD —

PCI_GNT_B[3]/PCI_PME AC27 O OVDD —

PCI_GNT_B[4] AE25 O OVDD —

PCI_IDSEL W28 I OVDD 5

PCI_INTA_B/IRQ_OUT_B AD29 O OVDD 2

PCI_IRDY_B U29 I/O OVDD 5

PCI_PAR V25 I/O OVDD —

PCI_PERR_B Y25 I/O OVDD 5

PCI_REQ_B0 AE26 I/O OVDD —

PCI_REQ_B[1]/CPCI_HS_ES AC29 I OVDD —

PCI_REQ_B2 AB29 I OVDD —

PCI_REQ_B3 AD26 I OVDD —

PCI_REQ_B4 W27 I OVDD —

PCI_RESET_OUT_B AD28 O OVDD —

PCI_SERR_B V26 I/O OVDD 5

PCI_STOP_B W26 I/O OVDD 5

PCI_TRDY_B Y24 I/O OVDD 5

M66EN AD15 I OVDD —

Table 72. TePBGA II Pinout Listing (continued)

Signal Package Pin Number Pin Type Power Supply Note
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Programmable Interrupt Controller (PIC) Interface

MCP_OUT_B AD14 O OVDD 2

IRQ_B0/MCP_IN_B/GPIO2[12] F9 I/O OVDD —

IRQ_B1/GPIO2[13] E9 I/O OVDD —

IRQ_B2/GPIO2[14] F10 I/O OVDD —

IRQ_B3/GPIO2[15] D9 I/O OVDD —

IRQ_B4/GPIO2[16]/SD_WP C9 I/O OVDD —

IRQ_B5/GPIO2[17]/
USBDR_PWRFAULT

AE10 I/O OVDD —

IRQ_B6/GPIO2[18] AD10 I/O OVDD —

IRQ_B7/GPIO2[19] AD9 I/O OVDD —

PMC Interface

QUIESCE_B D13 O OVDD —

SerDes1 Interface

L1_SD_IMP_CAL_RX AJ14 I L1_XPADVDD —

L1_SD_IMP_CAL_TX AG19 I L1_XPADVDD —

L1_SD_REF_CLK AJ17 I L1_XPADVDD —

L1_SD_REF_CLK_B AH17 I L1_XPADVDD —

L1_SD_RXA_N AJ15 I L1_XPADVDD —

L1_SD_RXA_P AH15 I L1_XPADVDD —

L1_SD_RXE_N AJ19 I L1_XPADVDD —

L1_SD_RXE_P AH19 I L1_XPADVDD —

L1_SD_TXA_N AF15 O L1_XPADVDD —

L1_SD_TXA_P AE15 O L1_XPADVDD —

L1_SD_TXE_N AF18 O L1_XPADVDD —

L1_SD_TXE_P AE18 O L1_XPADVDD —

L1_SDAVDD_0 AJ18 SerDes PLL 
Power

(1.0 or 1.05 V)

— —

L1_SDAVSS_0 AG17 SerDes PLL 
GND

— —

L1_XCOREVDD AH14, AJ16, AF17, AH20, AJ20 SerDes Core 
Power

(1.0 or 1.05 V)

— —

Table 72. TePBGA II Pinout Listing (continued)

Signal Package Pin Number Pin Type Power Supply Note
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As shown in Figure 64, 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 Eqn. 20

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 up 
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 register 
(RCWLR) which is loaded at power-on reset or by one of the hard-coded reset options. See Chapter 4, 
“Reset, Clocking, and Initialization,” in the MPC8379E 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 + RCWLR[DDRCM]) Eqn. 21

Note that 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 + RCWLR[LBCM]) Eqn. 22

Note that 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 (LCLK[0:2]). The eLBC clock divider ratio is controlled by 
LCRR[CLKDIV].

Some of the internal units may be required 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 comes out of reset. Table 73 specifies which units have a configurable clock frequency.

Table 73. Configurable Clock Units

Unit Default Frequency Options

eTSEC1, eTSEC2 csb_clk/3 Off, csb_clk, csb_clk/2, csb_clk/3

eSDHC and I2C11 csb_clk/3 Off, csb_clk, csb_clk/2, csb_clk/3

Security block csb_clk/3 Off, csb_clk, csb_clk/2, csb_clk/3

USB DR 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 77. CSB Frequency Options for Host Mode

CFG_CLKIN_DIV
at Reset1

SPMF
csb_clk :

Input Clock Ratio1

Input Clock Frequency (MHz)2

25 33.33 66.67

csb_clk Frequency (MHz)

High 0010 2 : 1 133

High 0011 3 : 1 200

High 0100 4 : 1 133 267

High 0101 5 : 1 167 333

High 0110 6 : 1 150 200 400

High 0111 7 : 1 175 233

High 1000 8 : 1 200 267

High 1001 9 : 1 225 300

High 1010 10 : 1 250 333

High 1011 11 : 1 275 367

High 1100 12 : 1 300 400

High 1101 13 : 1 325

High 1110 14 : 1 350

High 1111 15 : 1 375

Notes:
1. CFG_CLKIN_DIV select 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.

Table 78. CSB Frequency Options for Agent Mode

CFG_CLKIN_DIV 
at reset1

SPMF
csb_clk :

Input Clock Ratio1

Input Clock Frequency (MHz)2

25 33.33 66.67

csb_clk Frequency (MHz)

Low 0010 2 : 1 133

Low 0011 3 : 1 200

Low 0100 4 : 1 133 267

Low 0101 5 : 1 167 333

Low 0110 6 : 1 150 200 400
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The value of this resistance and the strength of the driver’s current source can be found by making two 
measurements. First, the output voltage is measured while driving logic 1 without an external differential 
termination resistor. The measured voltage is V1 = Rsource × Isource. Second, the output voltage is measured 
while driving logic 1 with an external precision differential termination resistor of value Rterm. The 
measured voltage is V2 = (1/(1/R1 + 1/R2)) × Isource. Solving for the output impedance gives Rsource = 
Rterm × (V1/V2 – 1). The drive current is then Isource = V1/Rsource.

This table summarizes the signal impedance targets. The driver impedance are targeted at minimum VDD, 
nominal OVDD, 105°C.

25.5 Configuration Pin Muxing
The device provides the user with power-on configuration options which can be set through the use of 
external pull-up or pull-down resistors of 4.7 kΩ on certain output pins (see customer visible configuration 
pins). These pins are generally used as output only pins in normal operation. 

While HRESET is asserted however, these pins are treated as inputs. The value presented on these pins 
while HRESET is asserted, is latched when PORESET deasserts, at which time 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 output pins thus configured.

25.6 Pull-Up Resistor Requirements
The device requires high resistance pull-up resistors (10 kΩ is recommended) on open drain type pins 
including I2C pins and IPIC interrupt pins. 

For more information on required pull-up resistors and the connections required for the JTAG interface, 
see AN3665, “MPC837xE Design Checklist.”

26 Ordering Information
Ordering information for the parts fully covered by this specification document is provided in 
Section 26.1, “Part Numbers Fully Addressed by This Document.”

Table 83. Impedance Characteristics

Impedance

Local Bus, Ethernet, 
DUART, Control, 

Configuration, Power 
Management

PCI Signals
(not including PCI 

output clocks)

PCI Output Clocks
(including 

PCI_SYNC_OUT)
DDR DRAM Symbol Unit

RN 42 Target 25 Target 42 Target 20 Target Z0 W

RP 42 Target 25 Target 42 Target 20 Target Z0 W

Differential NA NA NA NA ZDIFF W

Note: Nominal supply voltages. See Table 2, Tj = 105°C.
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