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Electrical Characteristics

The following figure shows the undershoot and overshoot voltages at the interfaces of this device.

Figure 2. Overshoot/Undershoot Voltage for GVDD/OVDD/LVDD/BVDD/TVDD

The core voltage must always be provided at nominal 1.1 V. Voltage to the processor interface I/Os are 
provided through separate sets of supply pins and must be provided at the voltages shown in Table 2. The 
input voltage threshold scales with respect to the associated I/O supply voltage. OVDD and LVDD based 
receivers are simple CMOS I/O circuits and satisfy appropriate LVCMOS type specifications. The DDR 
SDRAM interface uses a single-ended differential receiver referenced the externally supplied MVREF 
signal (nominally set to GVDD/2) as is appropriate for the SSTL2 electrical signaling standard.

Junction temperature range Tj 0 to 105 C —

Notes: 

1. This voltage is the input to the filter discussed in Section 22.2, “PLL Power Supply Filtering,” and not necessarily the voltage 
at the AVDD pin, which may be reduced from VDD by the filter.

2. Caution: MVIN must not exceed GVDD by more than 0.3 V. This limit may be exceeded for a maximum of 20 ms during 
power-on reset and power-down sequences.

3. Caution: OVIN must not exceed OVDD by more than 0.3 V. This limit may be exceeded for a maximum of 20 ms during 
power-on reset and power-down sequences.

4. Caution: L/TVIN must not exceed L/TVDD by more than 0.3 V. This limit may be exceeded for a maximum of 20 ms during 
power-on reset and power-down sequences.

Table 2. Recommended Operating Conditions (continued)

Characteristic Symbol
Recommended 

Value
Unit Notes

GND
GND – 0.3 V

GND – 0.7 V
Not to Exceed 10%

B/G/L/O/TVDD + 20%

B/G/L/O/TVDD

B/G/L/O/TVDD + 5%

of tCLOCK
1

1. tCLOCK refers to the clock period associated with the respective interface:

VIH

VIL

Notes:

2. Note that with the PCI overshoot allowed (as specified above), the device
does not fully comply with the maximum AC ratings and device protection
guideline outlined in the PCI rev. 2.2 standard (section 4.2.2.3).

For I2C and JTAG, tCLOCK references SYSCLK.
For DDR, tCLOCK references MCLK.
For eTSEC, tCLOCK references EC_GTX_CLK125.
For LBIU, tCLOCK references LCLK.
For PCI, tCLOCK references PCIn_CLK or SYSCLK.
For SerDes, tCLOCK references SD_REF_CLK.
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DDR and DDR2 SDRAM

Table 13 provides the recommended operating conditions for the DDR SDRAM controller when 
GVDD(typ) = 2.5 V.

Table 14 provides the DDR I/O capacitance when GVDD(typ) = 2.5 V.

This table provides the current draw characteristics for MVREF.

Table 13. DDR SDRAM DC Electrical Characteristics for GVDD(typ) = 2.5 V

Parameter/Condition Symbol Min Max Unit Notes

I/O supply voltage GVDD 2.375 2.625 V 1

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

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

Input high voltage VIH MVREF + 0.15 GVDD + 0.3 V —

Input low voltage VIL –0.3 MVREF – 0.15 V —

Output leakage current IOZ –50 50 A 4

Output high current (VOUT = 1.95 V) IOH –16.2 — mA —

Output low current (VOUT = 0.35 V) IOL 16.2 — mA —

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

noise on MVREF may not exceed ±2% of the DC value.
3. VTT is not applied directly to the device. It is the supply to which far end signal termination is made and is expected to be 

equal to MVREF. This rail must track variations in the DC level of MVREF.
4. Output leakage is measured with all outputs disabled, 0 V  VOUT GVDD.

Table 14. DDR SDRAM Capacitance for GVDD(typ) = 2.5 V

Parameter/Condition Symbol Min Max Unit Notes

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

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

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

Table 15. Current Draw Characteristics for MVREF

Parameter/Condition Symbol Min Max Unit Notes

Current draw for MVREF IMVREF — 500 A 1

Note:  

1. The voltage regulator for MVREF must be able to supply up to 500 A current.
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Enhanced Three-Speed Ethernet (eTSEC)

8.2 FIFO, GMII, MII, TBI, RGMII, RMII, and RTBI AC Timing 
Specifications

The AC timing specifications for FIFO, GMII, MII, TBI, RGMII, RMII, and RTBI are presented in this 
section. 

8.2.1 FIFO AC Specifications

The basis for the AC specifications for the eTSEC’s FIFO modes is the double data rate RGMII and RTBI 
specifications, since they have similar performances and are described in a source-synchronous fashion 
like FIFO modes. However, the FIFO interface provides deliberate skew between the transmitted data and 
source clock in GMII fashion.

When the eTSEC is configured for FIFO modes, all clocks are supplied from external sources to the 
relevant eTSEC interface. That is, the transmit clock must be applied to the eTSECn’s TSECn_TX_CLK, 
while the receive clock must be applied to pin TSECn_RX_CLK. The eTSEC internally uses the transmit 
clock to synchronously generate transmit data and outputs an echoed copy of the transmit clock back out 
onto the TSECn_GTX_CLK pin (while transmit data appears on TSECn_TXD[7:0], for example). It is 
intended that external receivers capture eTSEC transmit data using the clock on TSECn_GTX_CLK as a 
source- synchronous timing reference. Typically, the clock edge that launched the data can be used, since 
the clock is delayed by the eTSEC to allow acceptable set-up margin at the receiver. Note that there is 
relationship between the maximum FIFO speed and the platform speed. For more information see 
Section 4.5, “Platform to FIFO Restrictions.”

Table 23. GMII, MII, RMII, TBI, RGMII, RTBI, and FIFO DC Electrical Characteristics

Parameters Symbol Min Max Unit Notes

Supply voltage 2.5 V LVDD/TVDD 2.37 2.63 V 1, 2

Output high voltage (LVDD/TVDD = Min, 
IOH = –1.0 mA)

VOH 2.00 LVDD/TVDD + 0.3 V —

Output low voltage (LVDD/TVDD = Min, 
IOL = 1.0 mA)

VOL GND–0.3 0.40 V —

Input high voltage VIH 1.70 LVDD/TVDD + 0.3 V —

Input low voltage VIL –0.3 0.90 V —

Input high current (VIN
 = LVDD, VIN = TVDD) IIH — 10 A 1, 2, 3

Input low current (VIN = GND) IIL –15 — A 3

Notes:
1. LVDD supports eTSECs 1 and 2.
2. TVDD supports eTSECs 3 and 4.
3. Note that the symbol VIN, in this case, represents the LVIN and TVIN symbols referenced in Table 1 and Table 2.
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Enhanced Three-Speed Ethernet (eTSEC)

Figure 14 shows the TBI transmit AC timing diagram.

Figure 14. TBI Transmit AC Timing Diagram

8.2.4.2 TBI Receive AC Timing Specifications

This table provides the TBI receive AC timing specifications.

Table 31. TBI Receive AC Timing Specifications

Parameter/Condition Symbol1 Min Typ Max Unit

TSECn_RX_CLK[0:1] clock period tTRX — 16.0 — ns

TSECn_RX_CLK[0:1] skew tSKTRX 7.5 — 8.5 ns

TSECn_RX_CLK[0:1] duty cycle tTRXH/tTRX 40 — 60 %

RCG[9:0] setup time to rising TSECn_RX_CLK tTRDVKH 2.5 — — ns

RCG[9:0] hold time to rising TSECn_RX_CLK tTRDXKH 1.5 — — ns

TSECn_RX_CLK[0:1] clock rise time (20%–80%) tTRXR
2 0.7 — 2.4 ns

TSECn_RX_CLK[0:1] clock fall time (80%–20%) tTRXF
2 0.7 — 2.4 ns

Notes:

1. The symbols used 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, tTRDVKH symbolizes TBI receive 
timing (TR) with respect to the time data input signals (D) reach the valid state (V) relative to the tTRX clock reference (K) 
going to the high (H) state or setup time. Also, tTRDXKH symbolizes TBI receive timing (TR) with respect to the time data input 
signals (D) went invalid (X) relative to the tTRX clock reference (K) going to the high (H) state. 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 tTRX represents the TBI (T) receive (RX) clock. For rise and fall times, the latter convention is used with the 
appropriate letter: R (rise) or F (fall). For symbols representing skews, the subscript is skew (SK) followed by the clock that 
is being skewed (TRX).

2. Guaranteed by design.

GTX_CLK

TCG[9:0]

tTTXR

tTTX

tTTXH

tTTXR

tTTXF

tTTKHDV

tTTKHDX

tTTXF
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Local Bus

Figure 28. Local Bus Signals, GPCM/UPM Signals for LCCR[CLKDIV] = 8 or 16 (PLL Bypass Mode)
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JTAG

Figure 31 provides the TRST timing diagram.

Figure 31. TRST Timing Diagram

Figure 32 provides the boundary-scan timing diagram.

Figure 32. Boundary-Scan Timing Diagram
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PCI/PCI-X

15 PCI/PCI-X
This section describes the DC and AC electrical specifications for the PCI/PCI-X bus of the device.

Note that the maximum PCI-X frequency in synchronous mode is 110 MHz.

15.1 PCI/PCI-X DC Electrical Characteristics

This table provides the DC electrical characteristics for the PCI/PCI-X interface.

15.2 PCI/PCI-X AC Electrical Specifications

This section describes the general AC timing parameters of the PCI/PCI-X bus. Note that the clock 
reference CLK is represented by SYSCLK when the PCI controller is configured for synchronous mode 
and by PCIn_CLK when it is configured for asynchronous mode.

Table 50. GPIN DC Electrical Characteristics (2.5 V DC)

Parameter Symbol Min Max Unit

Supply voltage 2.5 V BVDD 2.37 2.63 V

High-level input voltage VIH 1.70 BVDD + 0.3 V

Low-level input voltage VIL –0.3 0.7 V

Input current 

(BVIN 
1 = 0 V or BVIN = BVDD)

IIH — 10 A

Note:

1. The symbol BVIN, in this case, represents the BVIN symbol referenced in Table 1.

Table 51. PCI/PCI-X DC Electrical Characteristics1

Parameter Symbol Min Max Unit Notes

High-level input voltage VIH 2 OVDD + 0.3 V —

Low-level input voltage VIL –0.3 0.8 V —

Input current (VIN = 0 V or VIN = VDD) IIN — ±5 A 2

High-level output voltage (OVDD = min, IOH = –2 mA) VOH 2.4 — V —

Low-level output voltage (OVDD = min, IOL = 2 mA) VOL — 0.4 V —

Notes:
1. Ranges listed do not meet the full range of the DC specifications of the PCI 2.2 Local Bus Specifications.
2. The symbol VIN, in this case, represents the OVIN symbol referenced in Table 1 and Table 2.
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PCI/PCI-X

This table provides the PCI AC timing specifications at 66 MHz. 

Figure 35 provides the AC test load for PCI and PCI-X.

Figure 35. PCI/PCI-X AC Test Load

Table 52. PCI AC Timing Specifications at 66 MHz

Parameter Symbol1 Min Max Unit Notes

CLK to output valid tPCKHOV — 6.0 ns 2, 3

Output hold from CLK tPCKHOX 2.0 — ns 2, 10

CLK to output high impedance tPCKHOZ — 14 ns 2, 4, 11

Input setup to CLK tPCIVKH 3.0 — ns 2, 5, 10

Input hold from CLK tPCIXKH 0 — ns 2, 5, 10

REQ64 to HRESET 9 setup time tPCRVRH 10  tSYS — clocks 6, 7, 11

HRESET to REQ64 hold time tPCRHRX 0 50 ns 7, 11

HRESET high to first FRAME assertion tPCRHFV 10 — clocks 8, 11

Notes:

1. The symbols used for timing specifications follow the pattern of t(first two letters of functional block)(signal)(state)(reference)(state) for 
inputs and t(first two letters of functional block)(reference)(state)(signal)(state) for outputs. For example, tPCIVKH symbolizes PCI/PCI-X 
timing (PC) with respect to the time the input signals (I) reach the valid state (V) relative to the SYSCLK clock, tSYS, reference 
(K) going to the high (H) state or setup time. Also, tPCRHFV symbolizes PCI/PCI-X 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 2.2 Local Bus Specifications.

3. All PCI signals are measured from OVDD/2 of the rising edge of SYSCLK or PCI_CLKn to 0.4  OVDD of the signal in question 
for 3.3-V PCI signaling levels.

4. 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.

5. Input timings are measured at the pin.

6. The timing parameter tSYS indicates the minimum and maximum CLK cycle times for the various specified frequencies. The 
system clock period must be kept within the minimum and maximum defined ranges. For values see Section 20, “Clocking.” 

7. The setup and hold time is with respect to the rising edge of HRESET.

8. The timing parameter tPCRHFV is a minimum of 10 clocks rather than the minimum of 5 clocks in the PCI 2.2 Local Bus 
Specifications.

9. The reset assertion timing requirement for HRESET is 100 s.

10.Guaranteed by characterization.

11.Guaranteed by design.

Output Z0 = 50  LVDD/2
RL = 50 
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High-Speed Serial Interfaces (HSSI)

— The SD_REF_CLK and SD_REF_CLK are internally AC-coupled differential inputs as shown 
in Figure 39. Each differential clock input (SD_REF_CLK or SD_REF_CLK) has a 50- 
termination to SGND_SRDSn (xcorevss) followed by on-chip AC-coupling. 

— The external reference clock driver must be able to drive this termination.

— The SerDes reference clock input can be either differential or single-ended. See the differential 
mode and single-ended mode description below for further detailed requirements.

• The maximum average current requirement that also determines the common mode voltage range:

— When the SerDes reference clock differential inputs are DC coupled externally with the clock 
driver chip, the maximum average current allowed for each input pin is 8 mA. In this case, the 
exact common mode input voltage is not critical as long as it is within the range allowed by the 
maximum average current of 8 mA (see the following bullet for more detail), since the input is 
AC-coupled on-chip.

— This current limitation sets the maximum common mode input voltage to be less than 0.4 V 
(0.4 V/50 = 8 mA) while the minimum common mode input level is 0.1 V above 
SGND_SRDSn (xcorevss). For example, a clock with a 50/50 duty cycle can be produced by 
a clock driver with output driven by its current source from 0 to 16 mA (0–0.8 V), such that 
each phase of the differential input has a single-ended swing from 0 V to 800 mV with the 
common mode voltage at 400 mV.

— If the device driving the SD_REF_CLK and SD_REF_CLK inputs cannot drive 50  to 
SGND_SRDSn (xcorevss) DC, or it exceeds the maximum input current limitations, then it 
must be AC-coupled off-chip.

• The input amplitude requirement:

— This requirement is described in detail in the following sections.

Figure 39. Receiver of SerDes Reference Clocks

16.2.2 DC Level Requirement for SerDes Reference Clocks

The DC level requirement for the SerDes reference clock inputs is different depending on the signaling 
mode used to connect the clock driver chip and SerDes reference clock inputs as described below:

• Differential mode

Input
Amp

50 

50 

SD_REF_CLK

SD_REF_CLK
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PCI Express

Table 56. Differential Transmitter (TX) Output Specifications

Symbol Parameter Min Nom Max Unit Comments

UI Unit interval 399.88 400 400.12 ps Each UI is 400 ps ± 300 ppm. UI does not account 
for spread spectrum clock dictated variations. 
See Note 1.

VTX-DIFFp-p Differential 
peak-to-peak 
output voltage

0.8 — 1.2 V VTX-DIFFp-p = 2 × |VTX-D+ – VTX-D–|. See Note 2.

VTX-DE-RATIO De- emphasized 
differential 

output voltage 
(ratio)

–3.0 –3.5 –4.0 dB Ratio of the VTX-DIFFp-p of the second and 
following bits after a transition divided by the 
VTX-DIFFp-p of the first bit after a transition. 
See Note 2.

TTX-EYE Minimum TX 
eye width

0.70 — — UI The maximum transmitter jitter can be derived as 
TTX-MAX-JITTER = 1 – TTX-EYE = 0.3 UI.

See Notes 2 and 3.

TTX-EYE-MEDIAN-to-

MAX-JITTER

Maximum time 
between the 

jitter median and 
maximum 

deviation from 
the median.

— — 0.15 UI Jitter is defined as the measurement variation of 
the crossing points (VTX-DIFFp-p = 0 V) in relation 
to a recovered TX UI. A recovered TX UI is 
calculated over 3500 consecutive unit intervals of 
sample data. Jitter is measured using all edges of 
the 250 consecutive UI in the center of the 3500 
UI used for calculating the TX UI. 
See Notes 2 and 3.

TTX-RISE, TTX-FALL D+/D– TX output 
rise/fall time

0.125 — — UI See Notes 2 and 5.

VTX-CM-ACp RMS AC peak 
common mode 
output voltage

— — 20 mV VTX-CM-ACp = RMS(|VTXD+ + VTXD–|/2 – 
VTX-CM-DC)

VTX-CM-DC = DC(avg) of |VTX-D+ + VTX-D–|/2. 

See Note 2.

VTX-CM-DC-ACTIVE-

IDLE-DELTA

Absolute delta of 
dc common 

mode voltage 
during L0 and 
electrical idle

0 — 100 mV |VTX-CM-DC (during L0) + VTX-CM-Idle-DC (during 

electrical idle)|  100 mV

VTX-CM-DC = DC(avg) of |VTX-D+ + VTX-D–|/2 [L0]

VTX-CM-Idle-DC = DC(avg) of |VTX-D+ + VTX-D–|/2 
[electrical idle] 

See Note 2.

VTX-CM-DC-LINE-DELTA Absolute delta of 
DC common 

mode between 
D+ and D–

0 — 25 mV |VTX-CM-DC-D+ – VTX-CM-DC-D–|  25 mV

VTX-CM-DC-D+ = DC(avg) of |VTX-D+|

VTX-CM-DC-D–= DC(avg) of |VTX-D–|.

See Note 2.

VTX-IDLE-DIFFp Electrical idle 
differential peak 
output voltage

0 — 20 mV VTX-IDLE-DIFFp = |VTX-IDLE-D+ – VTX-IDLE-D–| 
 20 mV.

See Note 2. 

VTX-RCV-DETECT The amount of 
voltage change 
allowed during 

receiver 
detection

— — 600 mV The total amount of voltage change that a 
transmitter can apply to sense whether a low 
impedance receiver is present. See Note 6.
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Serial RapidIO

802.3ae-2002 is specified as the test pattern for use in eye pattern and jitter measurements. Annex 48B of 
IEEE Std. 802.3ae-2002 is recommended as a reference for additional information on jitter test methods.

18.9.1 Eye Template Measurements

For the purpose of eye template measurements, the effects of a single-pole high pass filter with a 3 dB point 
at (baud frequency)/1667 is applied to the jitter. The data pattern for template measurements is the 
continuous jitter test pattern (CJPAT) defined in Annex 48A of IEEE 802.3ae. All lanes of the LP-serial 
link shall be active in both the transmit and receive directions, and opposite ends of the links shall use 
asynchronous clocks. Four lane implementations shall use CJPAT as defined in Annex 48A. Single lane 
implementations shall use the CJPAT sequence specified in Annex 48A for transmission on lane 0. The 
amount of data represented in the eye shall be adequate to ensure that the bit error ratio is less than 10–12. 
The eye pattern shall be measured with AC coupling and the compliance template centered at 0 V 
differential. The left and right edges of the template shall be aligned with the mean zero crossing points of 
the measured data eye. The load for this test shall be 100- resistive ± 5% differential to 2.5 GHz. 

18.9.2 Jitter Test Measurements

For the purpose of jitter measurement, the effects of a single-pole high pass filter with a 3 dB point at (baud 
frequency)/1667 is applied to the jitter. The data pattern for jitter measurements is the Continuous Jitter test 
pattern (CJPAT) pattern defined in Annex 48A of IEEE 802.3ae. All lanes of the LP-serial link shall be 
active in both the transmit and receive directions, and opposite ends of the links shall use asynchronous 
clocks. Four lane implementations shall use CJPAT as defined in Annex 48A. Single lane implementations 
shall use the CJPAT sequence specified in Annex 48A for transmission on lane 0. Jitter shall be measured 
with AC coupling and at 0 V differential. Jitter measurement for the transmitter (or for calibration of a jitter 
tolerance setup) shall be performed with a test procedure resulting in a BER curve such as that described 
in Annex 48B of IEEE 802.3ae.

18.9.3 Transmit Jitter

Transmit jitter is measured at the driver output when terminated into a load of 100  resistive ± 5% 
differential to 2.5 GHz. 

18.9.4 Jitter Tolerance

Jitter tolerance is measured at the receiver using a jitter tolerance test signal. This signal is obtained by first 
producing the sum of deterministic and random jitter defined in Section 18.7, “Receiver Specifications,” 
and then adjusting the signal amplitude until the data eye contacts the 6 points of the minimum eye opening 
of the receive template shown in Figure 54 and Table 69. Note that for this to occur, the test signal must 
have vertical waveform symmetry about the average value and have horizontal symmetry (including jitter) 
about the mean zero crossing. Eye template measurement requirements are as defined above. Random 
jitter is calibrated using a high pass filter with a low frequency corner at 20 MHz and a 20 dB/decade 
roll-off below this. The required sinusoidal jitter specified in Section 18.7, “Receiver Specifications,” is 
then added to the signal and the test load is replaced by the receiver being tested. 
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Package Description

Notes:

1. All dimensions are in millimeters.

2. Dimensioning and tolerancing per ASME Y14.5M-1994.

3. Maximum solder ball diameter measured parallel to datum A.

4. Datum A, the seating plane, is determined by the spherical crowns of the solder balls.

5. Parallelism measurement shall exclude any effect of mark on top surface of package.

6. All dimensions are symmetric across the package center lines unless dimensioned otherwise.
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LVDD N8, R7, T9, U6 Power for 
TSEC1 and 

TSEC2
(2.5 V, 3.3 V)

LVDD —

TVDD W9, Y6 Power for 
TSEC3 and 

TSEC4
(2,5 V, 3.3 V)

TVDD —

GVDD B3, B11, C7, C9, C14, C17, D4, D6, D10, D15, 
E2, E8, E11, E18, F5, F12, F16, G3, G7, G9, 
G11, H5, H12, H15, H17, J10, K3, K12, K16, 

K18, L6, M4, M8, M13

Power for 
DDR1 and 

DDR2 DRAM 
I/O voltage 
(1.8 V, 2.5)

GVDD —

BVDD C21, C24, C27, E20, E25, G19, G23, H26, J20 Power for local 
bus (1.8 V, 

2.5 V, 3.3 V)

BVDD —

VDD M19, N12, N14, N16, N18, P11, P13, P15, P17, 
P19, R12, R14, R16, R18, T11, T13, T15, T17, 

T19, U12, U14, U16, U18, V17, V19

Power for core 
(1.1 V)

VDD —

SVDD L25, L27, M24, N28, P24, P26, R24, R27, T25, 
V24, V26, W24, W27, Y25, AA28, AC27

Core Power 
for SerDes 

transceivers
(1.1 V)

SVDD —

XVDD L20, L22, N23, P21, R22, T20, U23, V21, W22, 
Y20

Pad Power for 
SerDes 

transceivers
(1.1 V)

XVDD —

AVDD_LBIU J28 Power for local 
bus PLL
(1.1 V)

— 26

AVDD_PCI1 AH21 Power for 
PCI1 PLL

(1.1 V)

— 26

AVDD_PCI2 AH22 Power for 
PCI2 PLL

(1.1 V)

— 26

AVDD_CORE AH15 Power for 
e500 PLL (1.1 

V)

— 26

AVDD_PLAT AH19 Power for CCB 
PLL (1.1 V)

— 26

AVDD_SRDS U25 Power for 
SRDSPLL

(1.1 V)

— 26

SENSEVDD M14 O VDD 13

Table 71. MPC8548E Pinout Listing (continued)

Signal Package Pin Number Pin Type
Power
Supply

Notes
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PCI1_TRDY AG11 I/O OVDD 2

PCI1_REQ[4:1] AH2, AG4, AG3, AH4 I OVDD —

PCI1_REQ0 AH3 I/O OVDD —

PCI1_CLK AH26 I OVDD 39

PCI1_DEVSEL AH11 I/O OVDD 2

PCI1_FRAME AE11 I/O OVDD 2

PCI1_IDSEL AG9 I OVDD —

cfg_pci1_width AF14 I/O OVDD 112

Reserved V15 — — 110

Reserved AE28 — — 2

Reserved AD26 — — 110

Reserved AD25 — — 110

Reserved AE26 — — 110

cfg_pci1_clk AG24 I OVDD 5

Reserved AF25 — — 101

Reserved AE25 — — 110

Reserved AG25 — — 110

Reserved AD24 — — 110

Reserved AF24 — — 110

Reserved AD27 — — 110

Reserved AD28, AE27, W17, AF26 — — 110

Reserved AH25 — — 110

DDR SDRAM Memory Interface

MDQ[0:63] L18, J18, K14, L13, L19, M18, L15, L14, A17, 
B17, A13, B12, C18, B18, B13, A12, H18, F18, 
J14, F15, K19, J19, H16, K15, D17, G16, K13, 
D14, D18, F17, F14, E14, A7, A6, D5, A4, C8, 

D7, B5, B4, A2, B1, D1, E4, A3, B2, D2, E3, F3, 
G4, J5, K5, F6, G5, J6, K4, J1, K2, M5, M3, J3, 

J2, L1, M6

I/O GVDD —

MECC[0:7] H13, F13, F11, C11, J13, G13, D12, M12 I/O GVDD —

MDM[0:8] M17, C16, K17, E16, B6, C4, H4, K1, E13 O GVDD —

MDQS[0:8] M15, A16, G17, G14, A5, D3, H1, L2, C13 I/O GVDD —

MDQS[0:8] L17, B16, J16, H14, C6, C2, H3, L4, D13 I/O GVDD —

MA[0:15] A8, F9, D9, B9, A9, L10, M10, H10, K10, G10, 
B8, E10, B10, G6, A10, L11

O GVDD —

MBA[0:2] F7, J7, M11 O GVDD —

Table 74. MPC8543E Pinout Listing (continued)

Signal Package Pin Number Pin Type
Power
Supply

Notes
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GPOUT[0:5] N9, N10, P8, N7, R9, N5 O LVDD —

cfg_dram_type0/GPOUT6 R8 O LVDD 5, 9

GPOUT7 N6 O LVDD —

Reserved P1 — — 104

Reserved R6 — — 104

Reserved P6 — — 15

Reserved N4 — — 105

FIFO1_RXC2 P5 I LVDD 104

Reserved R1 — — 104

Reserved P10 — — 105

FIFO1_TXC2 P7 O LVDD 15

cfg_dram_type1 R10 O LVDD 5, 9

Three-Speed Ethernet Controller (Gigabit Ethernet 3)

TSEC3_TXD[3:0] V8, W10, Y10, W7 O TVDD 5, 9, 29 

TSEC3_RXD[3:0] Y1, W3, W5, W4 I TVDD —

TSEC3_GTX_CLK W8 O TVDD —

TSEC3_RX_CLK W2 I TVDD —

TSEC3_RX_DV W1 I TVDD —

TSEC3_RX_ER Y2 I TVDD —

TSEC3_TX_CLK V10 I TVDD —

TSEC3_TX_EN V9 O TVDD 30

TSEC3_TXD[7:4] AB8, Y7, AA7, Y8 O TVDD 5, 9, 29

TSEC3_RXD[7:4] AA1, Y3, AA2, AA4 I TVDD —

Reserved AA5 — — 15

TSEC3_COL Y5 I TVDD —

TSEC3_CRS AA3 I/O TVDD 31

TSEC3_TX_ER AB6 O TVDD —

DUART

UART_CTS[0:1] AB3, AC5 I OVDD —

UART_RTS[0:1] AC6, AD7 O OVDD —

UART_SIN[0:1] AB5, AC7 I OVDD —

UART_SOUT[0:1] AB7, AD8 O OVDD —

I2C interface

IIC1_SCL AG22 I/O OVDD 4, 27

Table 74. MPC8543E Pinout Listing (continued)

Signal Package Pin Number Pin Type
Power
Supply

Notes
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JTAG

TCK AG28 I OVDD —

TDI AH28 I OVDD 12

TDO AF28 O OVDD —

TMS AH27 I OVDD 12

TRST AH23 I OVDD 12

DFT

L1_TSTCLK AC25 I OVDD 25

L2_TSTCLK AE22 I OVDD 25

LSSD_MODE AH20 I OVDD 25

TEST_SEL AH14 I OVDD 109

Thermal Management

THERM0 AG1 — — 14

THERM1 AH1 — — 14

Power Management

ASLEEP AH18 O OVDD 9, 19, 29

Power and Ground Signals

GND A11, B7, B24, C1, C3, C5, C12, C15, C26, D8, 
D11, D16, D20, D22, E1, E5, E9, E12, E15, E17, 
F4, F26, G12, G15, G18, G21, G24, H2, H6, H8, 
H28, J4, J12, J15, J17, J27, K7, K9, K11, K27, 
L3, L5, L12, L16, N11, N13, N15, N17, N19, P4, 
P9, P12, P14, P16, P18, R11, R13, R15, R17, 
R19, T4, T12, T14, T16, T18, U8, U11, U13, 

U15, U17, U19, V4, V12, V18, W6, W19, Y4, Y9, 
Y11, Y19, AA6, AA14, AA17, AA22, AA23, AB4, 

AC2, AC11, AC19, AC26, AD5, AD9, AD22, 
AE3, AE14, AF6, AF10, AF13, AG8, AG27, 

K28, L24, L26, N24, N27, P25, R28, T24, T26, 
U24, V25, W28, Y24, Y26, AA24, AA27, AB25, 
AC28, L21, L23, N22, P20, R23, T21, U22, V20, 

W23, Y21, U27

— — —

OVDD V16, W11, W14, Y18, AA13, AA21, AB11, 
AB17, AB24, AC4, AC9, AC21, AD6, AD13, 
AD17, AD19, AE10, AE8, AE24, AF4, AF12, 

AF22, AF27, AG26

Power for 
PCI and 

other 
standards 

(3.3 V)

OVDD —

LVDD N8, R7, T9, U6 Power for 
TSEC1 and 

TSEC2
(2.5 V, 3.3 V)

LVDD —

Table 74. MPC8543E Pinout Listing (continued)

Signal Package Pin Number Pin Type
Power
Supply

Notes
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SENSEVSS M16 — — 13

Analog Signals

MVREF A18 I
Reference 

voltage 
signal for 

DDR 

MVREF —

SD_IMP_CAL_RX L28 I 200  (±1%)
to GND

—

SD_IMP_CAL_TX AB26 I 100  (±1%)
to GND

—

SD_PLL_TPA U26 O AVDD_SRDS 24

Note:   All note references in this table use the same numbers as those for Table 71. See Table 71 for the meanings of these 
notes.

Table 74. MPC8543E Pinout Listing (continued)

Signal Package Pin Number Pin Type
Power
Supply

Notes
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22.10 Guidelines for High-Speed Interface Termination

This section provides the guidelines for high-speed interface termination when the SerDes interface is 
entirely unused and when it is partly unused. 

22.10.1 SerDes Interface Entirely Unused

If the high-speed SerDes interface is not used at all, the unused pin must be terminated as described in this 
section.

The following pins must be left unconnected (float): 

• SD_TX[7:0] 

• SD_TX[7:0] 

• Reserved pins T22, T23, M20, M21 

The following pins must be connected to GND:

• SD_RX[7:0]

• SD_RX[7:0]

• SD_REF_CLK

• SD_REF_CLK

NOTE

It is recommended to power down the unused lane through SRDSCR1[0:7] 
register (offset = 0xE_0F08) (This prevents the oscillations and holds the 
receiver output in a fixed state.) that maps to SERDES lane 0 to lane 7 
accordingly. 

Pins V28 and M26 must be tied to XVDD. Pins V27 and M25 must be tied to GND through a 300- 
resistor.

In Rev 2.0 silicon, POR configuration pin cfg_srds_en on TSEC4_TXD[2]/TSEC3_TXD[6] can be used 
to power down SerDes block.

22.10.2 SerDes Interface Partly Unused

If only part of the high-speed SerDes interface pins are used, the remaining high-speed serial I/O pins must 
be terminated as described in this section.

The following pins must be left unconnected (float) if not used: 

• SD_TX[7:0] 

• SD_TX[7:0]

• Reserved pins: T22, T23, M20, M21 

The following pins must be connected to GND if not used:

• SD_RX[7:0]

• SD_RX[7:0]

• SD_REF_CLK
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23.2 Part Marking

Parts are marked as the example shown in Figure 64.

Figure 64. Part Marking for CBGA and PBGA Device

MMMMM CCCCC

Notes:

CCCCC is the country of assembly. This space is left blank if parts are assembled in the United States.

TWLYYWW is final test traceability code. 
MMMMM is 5 digit mask number.

MPC8548xxxxxx
TWLYWW

YWWLAZ 

YWWLAZ is assembly traceability code.

(F)
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Document Revision History

4 04/2009  • In Table 1, “Absolute Maximum Ratings 1,” and in Table 2, “Recommended Operating Conditions,” 
moved text, “MII management voltage” from LVDD/TVDD to OVDD, added “Ethernet management” to 
OVDD row of input voltage section.

 • In Table 5, “SYSCLK AC Timing Specifications,” added notes 7 and 8 to SYSCLK frequency and cycle 
time.

 • In Table 36, “MII Management DC Electrical Characteristics,” changed all instances of LVDD/OVDD to 
OVDD.

 • Modified Section 16, “High-Speed Serial Interfaces (HSSI),” to reflect that there is only one SerDes.
 • Modified DDR clk rate min from 133 to 166 MHz.
 • Modified note in Table 75, “Processor Core Clocking Specifications (MPC8548E and MPC8547E), “.”
 • In Table 56, “Differential Transmitter (TX) Output Specifications,” modified equations in Comments 

column, and changed all instances of “LO” to “L0.” Also added note 8.
 • In Table 57, “Differential Receiver (RX) Input Specifications,” modified equations in Comments column, 

and in note 3, changed “TRX-EYE-MEDIAN-to-MAX-JITTER,” to “TRX-EYE-MEDIAN-to-MAX-JITTER.”
 • Modified Table 83, “Frequency Options of SYSCLK with Respect to Memory Bus Speeds.”
 • Added a note on Section 4.1, “System Clock Timing,” to limit the SYSCLK to 100 MHz if the core 

frequency is less than 1200 MHz
 • In Table 71, “MPC8548E Pinout ListingTable 72, “MPC8547E Pinout ListingTable 73, “MPC8545E 

Pinout ListingTable 74, “MPC8543E Pinout Listing,” added note 5 to LA[28:31].
 • Added note to Table 83, “Frequency Options of SYSCLK with Respect to Memory Bus Speeds.”

3 01/2009  • [Section 4.6, “Platform Frequency Requirements for PCI-Express and Serial RapidIO.” Changed 
minimum frequency equation to be 527 MHz for PCI x8.

 • In Table 5, added note 7.
 • Section 4.5, “Platform to FIFO Restrictions.” Changed platform clock frequency to 4.2.
 • Section 8.1, “Enhanced Three-Speed Ethernet Controller (eTSEC) 

(10/100/1Gb Mbps)—GMII/MII/TBI/RGMII/RTBI/RMII Electrical Characteristics.” Added MII after GMII 
and add ‘or 2.5 V’ after 3.3 V.

 • In Table 23, modified table title to include GMII, MII, RMII, and TBI.
 • In Table 24 and Table 25, changed clock period minimum to 5.3.
 • In Table 25, added a note.
 • In Table 26, Table 27, Table 28, Table 29, and Table 30, removed subtitle from table title.
 • In Table 30 and Figure 15, changed all instances of PMA to TSECn.
 • In Section 8.2.5, “TBI Single-Clock Mode AC Specifications.” Replaced first paragraph.
 • In Table 34, Table 35, Figure 18, and Figure 20, changed all instances of REF_CLK to 

TSECn_TX_CLK.
 • In Table 36, changed all instances of OVDD to LVDD/TVDD.
 • In Table 37, “MII Management AC Timing Specifications,” changed MDC minimum clock pulse width 

high from 32 to 48 ns.
 • Added new section, Section 16, “High-Speed Serial Interfaces (HSSI).”
 • Section 16.1, “DC Requirements for PCI Express SD_REF_CLK and SD_REF_CLK.” Added new 

paragraph.
 • Section 17.1, “DC Requirements for Serial RapidIO SD_REF_CLK and SD_REF_CLK.” Added new 

paragraph.
 • Added information to Figure 63, both in figure and in note.
 • Section 22.3, “Decoupling Recommendations.” Modified the recommendation.
 • Table 87, “Part Numbering Nomenclature.” In Silicon Version column added Ver. 2.1.2.
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