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Electrical Characteristics

2 Electrical Characteristics

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

MPC8641. The MPC8641 is currently targeted to these specifications.

2.1

Overall DC Electrical Characteristics

This section covers the ratings, conditions, and other characteristics.

2.1.1

Table 1 provides the absolute maximum ratings.

Table 1. Absolute Maximum Ratings’

Absolute Maximum Ratings

Absolute Maximum

Characteristic Symbol Value Unit | Notes

Cores supply voltages Vpp_CoreO, -0.3t0o1.21V \ 2
Vpp_Coret

Cores PLL supply AVpp_Core0, -0.3t01.21V \Y, —
AVpp_Coret

SerDes Transceiver Supply (Ports 1 and 2) SVpp -0.3t01.21V \ —

SerDes Serial I/O Supply Port 1 XVpp_SRDS1 -0.3t0 1.21V \ —

SerDes Serial 1/0 Supply Port 2 XVpp SRDS2 -0.3t01.21V \Y, —

SerDes DLL and PLL supply voltage for Port 1 and Port 2 AVpp_SRDS1, -0.3t0 1.21V \ —

AVpp_SRDS2

Platform Supply voltage Vpp_PLAT -0.31t0 1.21V \Y, —

Local Bus and Platform PLL supply voltage AVpp_LB, -0.31t0 1.21V \Y —
AVpp_PLAT

DDR and DDR2 SDRAM I/O supply voltages D1_GVpp, -0.3t02.75V \ 3

D2_GVpp 0310198V vV | 3

eTSEC 1 and 2 I/O supply voltage LVpp -0.3t03.63V \Y 4

-0.3t02.75V \ 4

eTSEC 3 and 4 I/O supply voltage TVpp -0.3t03.63V \ 4

-0.3t02.75V \ 4

Local Bus, DUART, DMA, Multiprocessor Interrupts, System OVpp —-0.3t03.63V \Y —

Control & Clocking, Debug, Test, Power management, IQC, JTAG

and Miscellaneous 1/O voltage
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Electrical Characteristics

Table 1. Absolute Maximum Fiatings1 (continued)

Characteristic Symbol Absolute Maximum Unit | Notes
Value
Input voltage DDR and DDR2 SDRAM signals Dn_MV|y —0.3to (Dn_GVpp + \ 5
0.3)
DDR and DDR2 SDRAM reference Dn MVggr -0.3to(Dn_GVpp2+ | V —
0.3)
Three-speed Ethernet signals LV|N GND to (LVpp+ 0.3) \ 5
TV|N GND to (TVDD+ 03)
DUART, Local Bus, DMA, OVin GND to (OVpp+ 0.3) Vv 5
Multiprocessor Interrupts, System
Control & Clocking, Debug, Test,
Power management, 1°C, JTAG and
Miscellaneous 1/O voltage
Storage temperature range TsTa -55to 150 °C —
Notes:

1. Functional and tested operating conditions are given in Table 2. Absolute maximum ratings are stress ratings only, and
functional operation at the maxima is not guaranteed. Stresses beyond those listed may affect device reliability or cause
permanent damage to the device.

2. Core 1 characteristics apply only to MPC8641D. If two separate power supplies are used for Vpp_Core0 and Vpp_Corel,

they must be kept within 100 mV of each other during normal run time.

. The —0.3 t0 2.75 V range is for DDR and —0.3 to 1.98 V range is for DDR2.

4. The 3.63V maximum is only supported when the port is configured in GMII, MIl, RMII, or TBI modes; otherwise the 2.75V
maximum applies. See Section 8.2, “FIFO, GMII, Mll, TBI, RGMII, RMII, and RTBI AC Timing Specifications,” for details on
the recommended operating conditions per protocol.

5. During run time (M,L,T,O)V|y and Dn_MVRggg may overshoot/undershoot to a voltage and for a maximum duration as shown
in Figure 2.

w

2.1.2 Recommended Operating Conditions

Table 2 provides the recommended operating conditions for the MPC864 1. Note that the values in Table 2
are the recommended and tested operating conditions. Proper device operation outside of these conditions
is not guaranteed. For details on order information and specific operating conditions for parts, see
Section 21, “Ordering Information.”

Table 2. Recommended Operating Conditions

Characteristic Symbol Reco\r,\; rlr::nded Unit Notes
Cores supply voltages Vpp_Core0, 1.10 £ 50 mV \" 1,2,8
Vop-Coref 1.05 = 50 mV 1,2,7
0.95 + 50 mV 1,2,12
Cores PLL supply AVpp_Core0, 1.10 £ 50 mV \" 8,13
AVpp_Coref 1.05 + 50 mV 7,13
0.95 + 50 mV 12,13
SerDes Transceiver Supply (Ports 1 and 2) SVpp 1.10 £ 50 mV \" 8, 11
1.05 + 50 mV 7,11
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Ethernet: Enhanced Three-Speed Ethernet (eTSEC), MIl Management

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 18.4.2, “Platform to FIFO Restrictions.”

NOTE

The phase between the output clocks TSEC1 _GTX CLK and
TSEC2 GTX CLK (ports 1 and 2) is no more than 100 ps. The phase
between the output clocks TSEC3 GTX CLK and TSEC4 GTX CLK
(ports 3 and 4) is no more than 100 ps.

A summary of the FIFO AC specifications appears in Table 26 and Table 27.

Table 26. FIFO Mode Transmit AC Timing Specification
At recommended operating conditions with L/TVpp of 3.3V + 5% and 2.5 V + 5%.

Parameter/Condition Symbol Min Typ Max Unit
TX_CLK, GTX_CLK clock period (GMII mode) triT 7.0 8.0 100 ns
TX_CLK, GTX_CLK clock period (Encoded mode) terT 5.3 8.0 100 ns
TX_CLK, GTX_CLK duty cycle teThART 45 50 55 %
TX_CLK, GTX_CLK peak-to-peak jitter terry — — 250 ps
Rise time TX_CLK (20%—-80%) terTR — — 0.75 ns
Fall time TX_CLK (80%—20%) teiTe — — 0.75 ns
FIFO data TXD[7:0], TX_ER, TX_EN setup time to GTX_CLK|  tgTpy 2.0 — — ns
GTX_CLK to FIFO data TXD[7:0], TX_ER, TX_EN hold time trITDX 0.5 — 3.0 ns

Table 27. FIFO Mode Receive AC Timing Specification
At recommended operating conditions with L/TVpp of 3.3 V £ 5% and 2.5 V + 5%.

Parameter/Condition Symbol Min Typ Max Unit
RX_CLK clock period (GMII mode) teR’ 7.0 8.0 100 ns
RX_CLK clock period (Encoded mode) teg ! 5.3 8.0 100 ns
RX_CLK duty cycle trirn/tFIR 45 50 55 %
RX_CLK peak-to-peak jitter triRy — — 250 ps
Rise time RX_CLK (20%—-80%) trIRR — — 0.75 ns
Fall time RX_CLK (80%—20%) triRF — — 0.75 ns
RXD[7:0], RX_DV, RX_ER setup time to RX_CLK trIRDY 1.5 — — ns
RXDI[7:0], RX_DV, RX_ER hold time to RX_CLK triRDX 0.5 — — ns

' 100 ppm tolerance on RX_CLK frequency
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Ethernet: Enhanced Three-Speed Ethernet (eTSEC), MIl Management

Table 29. GMII Receive AC Timing Specifications (continued)
At recommended operating conditions with L/TVpp of 3.3V + 5% and 2.5 V + 5%.

Parameter/Condition Symbol Min Typ Max Unit

RX_CLK clock fall time (80%-20%) taRXF> — — 1.0 ns

Note:

1. The symbols used for timing specifications herein follow the pattern of tfirst two letters of functional block)(signal)(state) (reference)(state)
for inputs and tfirst two letters of functional block)(reference)(state)(signal)(state) fOr outputs. For example, tgrpykH Symbolizes GMI
receive timing (GR) with respect to the time data input signals (D) reaching the valid state (V) relative to the tgyx clock
reference (K) going to the high state (H) or setup time. Also, tgrpxkL Symbolizes GMII receive timing (GR) with respect to
the time data input signals (D) went invalid (X) relative to the tgry 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 tgrx represents the GMII (G) receive (RX) clock. For rise and fall times, the latter
convention is used with the appropriate letter: R (rise) or F (fall).

2. Guaranteed by design.

3. +100 ppm tolerance on RX_CLK frequency

Figure 11 provides the AC test load for eTSEC.

oupt—{ ) zp=s00 VWA tvpo2
R.=500

Figure 11. eTSEC AC Test Load

Figure 12 shows the GMII receive AC timing diagram.

tGRx ———> tGrRXR
RX_CLK
tarxH tGRXF
RXD[7:0]
RX_DV
RX_ER
<«—— tGRDXKH —>
tGRDVKH —> <—

Figure 12. GMII Receive AC Timing Diagram
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Ethernet: Enhanced Three-Speed Ethernet (eTSEC), MIl Management

8.2.3

This section describes the MII transmit and receive AC timing specifications.

MIl AC Timing Specifications

8.2.3.1
Table 30 provides the MII transmit AC timing specifications.

MIl Transmit AC Timing Specifications

Table 30. MIl Transmit AC Timing Specifications
At recommended operating conditions with L/TVpp of 3.3 V + 5%.

Parameter/Condition Symbol ' Min Typ Max Unit
TX_CLK clock period 10 Mbps v — 400 — ns
TX_CLK clock period 100 Mbps tvTx — 40 — ns
TX_CLK duty cycle tMTXHAMTX 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 time (20%-80%) tMTXRZ 1.0 — 4.0 ns
TX_CLK data clock fall time (80%-20%) tMTXE> 1.0 — 4.0 ns

Note:
1. The symbols used for timing specifications herein follow the pattern of tfirst two letters of functional block)(signal)(state) (reference)(state)

for inputs and {first two letters of functional block)(reference)(state)(signal)(state) fOr outputs. For example, tyrkHpx symbolizes Ml
transmit timing (MT) for the time tyy1x 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 ty1x 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).

2. Guaranteed by design.

Figure 13 shows the MII transmit AC timing diagram.

< tvTx > tTxR —>
TX_CLK
tMTXH tMTXF —
TXD[3:0]
TX_EN ><
TX_ER
—>| tmMTkHDX

Figure 13. MIl Transmit AC Timing Diagram
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Local Bus

Table 41. Local Bus Timing Parameters (OVpp = 3.3 V)m - PLL Enabled (continued)

Parameter Symbol' | Min Max Unit Notes

Local bus clock to LALE assertion t BkHOVA4 — 2.3 ns 3
Output hold from local bus clock (except LAD/LDP and LALE) t BKHOX1 0.7 — ns —
Output hold from local bus clock for LAD/LDP t BkHOX2 0.7 — ns 3
Local bus clock to output high Impedance (except LAD/LDP and t BKHOZ1 — 25 ns 5
LALE)

Local bus clock to output high impedance for LAD/LDP tLBKHOZ2 — 25 ns 5
Note:

1.

N

The symbols used for timing specifications herein follow the pattern of t(rirst two letters of functional block)(signal)(state)
(reference)(state) fOr INPULS and t(Eirst two letters of functional block)(reference) (state)(signal)(state) fOr outputs. For example, t gixxH1
symbolizes local bus timing (LB) for the input (1) to go invalid (X) with respect to the time the t| gk clock reference (K) goes
high (H), in this case for clock one(1). Also, t; gknox Symbolizes local bus timing (LB) for the t gk clock reference (K) to go
high (H), with respect to the output (O) going invalid (X) or output hold time.

. All timings are in reference to LSYNC_IN for PLL enabled and internal local bus clock for PLL bypass mode.
. All signals are measured from OVpp/2 of the rising edge of LSYNC_IN for PLL enabled or internal local bus clock for PLL

bypass mode to 0.4 x OVpp of the signal in question for 3.3-V signaling levels.

. Input timings are measured at the pin.
. 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.

.t oTOT I8 @ measurement of the minimum time between the negation of LALE and any change in LAD. t goToT IS

programmed with the LBCR[AHD] parameter.

. Maximum possible clock skew between a clock LCLK[m] and a relative clock LCLK[n]. Skew measured between

complementary signals at BVpp/2.

. Guaranteed by design.

Figure 25 provides the AC test load for the local bus.

Output —é) Zy=500Q O—\/\/\/\_OVDD/Z
R, = 50 Q

Figure 25. Local Bus AC Test Load
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High-Speed Serial Interfaces (HSSI)

* The input amplitude requirement
— This requirement is described in detail in the following sections.

SDn_REF_CLK [ l H

SDn_REF_CLK ‘_ﬂ
50 Q

Figure 39. Receiver of SerDes Reference Clocks

Input
Amp

13.2.2 DC Level Requirement for SerDes Reference Clocks

The DC level requirement for the MPC8641D 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.

o Differential Mode

— The input amplitude of the differential clock must be between 400 mV and 1600 mV
differential peak-peak (or between 200 mV and 800 mV differential peak). In other words,
each signal wire of the differential pair must have a single-ended swing less than 800mV and
greater than 200 mV. This requirement is the same for both external DC-coupled or
AC-coupled connection.

— For external DC-coupled connection, as described in Section 13.2.1, “SerDes Reference
Clock Receiver Characteristics,” the maximum average current requirements sets the
requirement for average voltage (common mode voltage) to be between 100 mV and 400 mV.
Figure 40 shows the SerDes reference clock input requirement for DC-coupled connection
scheme.

— For external AC-coupled connection, there is no common mode voltage requirement for the
clock driver. Since the external AC-coupling capacitor blocks the DC level, the clock driver
and the SerDes reference clock receiver operate in different command mode voltages. The
SerDes reference clock receiver in this connection scheme has its common mode voltage set to
SGND. Each signal wire of the differential inputs is allowed to swing below and above the
command mode voltage (SGND). Figure 41 shows the SerDes reference clock input
requirement for AC-coupled connection scheme.

* Single-ended Mode
— The reference clock can also be single-ended. The SDn REF CLK input amplitude

(single-ended swing) must be between 400 mV and 800 mV peak-peak (from Vmin to Vmax)
with SDn_REF CLK either left unconnected or tied to ground.

MPC8641 and MPC8641D Integrated Host Processor Hardware Specifications, Rev. 3
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High-Speed Serial Interfaces (HSSI)

13.2.3

Interfacing With Other Differential Signaling Levels

With on-chip termination to SGND, the differential reference clocks inputs are HCSL (High-Speed
Current Steering Logic) compatible DC-coupled.

Many other low voltage differential type outputs like LVDS (Low Voltage Differential Signaling) can be
used but may need to be AC-coupled due to the limited common mode input range allowed (100 to 400
mV) for DC-coupled connection.

LVPECL outputs can produce signal with too large amplitude and may need to be DC-biased at clock
driver output first, then followed with series attenuation resistor to reduce the amplitude, in addition to

AC-coupling.

NOTE

Figure 43 to Figure 46 below are for conceptual reference only. Due to the
fact that clock driver chip's internal structure, output impedance and
termination requirements are different between various clock driver chip
manufacturers, it is very possible that the clock circuit reference designs
provided by clock driver chip vendor are different from what is shown
below. They might also vary from one vendor to the other. Therefore,
Freescale Semiconductor can neither provide the optimal clock driver
reference circuits, nor guarantee the correctness of the following clock
driver connection reference circuits. The system designer is recommended
to contact the selected clock driver chip vendor for the optimal reference
circuits with the MPC8641D SerDes reference clock receiver requirement
provided in this document.
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High-Speed Serial Interfaces (HSSI)

Figure 43 shows the SerDes reference clock connection reference circuits for HCSL type clock driver. It
assumes that the DC levels of the clock driver chip is compatible with MPC8641D SerDes reference clock

input’s DC requirement.

Clock Driver

I
I
|
I
|
I
: CLK_Out
|

I

Total 50 Q. Assume clock driver’s
output impedance is about 16 Q.

MPC8641D

I

Clock driver vendor dependent

source termination resistor

|
| SerDes Refer.
|
I

|
I
I
I
|
|
CLK Receiver |
I
= O
SDn_REF_CLK |
N I
| |
| |
| |

50 Q

Figure 43. DC-Coupled Differential Connection with HCSL Clock Driver (Reference Only)

Figure 44 shows the SerDes reference clock connection reference circuits for LVDS type clock driver.
Since LVDS clock driver’s common mode voltage is higher than the MPC8641D SerDes reference clock
input’s allowed range (100 to 400 mV), AC-coupled connection scheme must be used. It assumes the
LVDS output driver features 50-C2 termination resistor. It also assumes that the LVDS transmitter
establishes its own common mode level without relying on the receiver or other external component.

| LVDS CLK Driver Chip !
|

MPC8641D

/

100 Q differential PWB trace

T

I
I CLK_Out | 10nF
| ]
| e — i
I |
I Clock Driver I
| I
I = | I I
| A I
| CI_K_OUI | 10 nF
| I
I |
Lo _I

SDn_REF_CLK % 50 &
| I
24 |

I

I

|

I

I I
| SerDes Refer. |
| CLK Receiver |
I I
|

I

I

|

e

—t =
SDn_REF_CLK

Figure 44. AC-Coupled Differential Connection with LVDS Clock Driver (Reference Only)

Figure 45 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
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High-Speed Serial Interfaces (HSSI)

13.2.4 AC Requirements for SerDes Reference Clocks

The clock driver selected should provide a high quality reference clock with low phase noise and
cycle-to-cycle jitter. Phase noise less than 100 kHz can be tracked by the PLL and data recovery loops and
is less of a problem. Phase noise above 15 MHz is filtered by the PLL. The most problematic phase noise
occurs in the 1-15 MHz range. The source impedance of the clock driver should be 50 €2 to match the
transmission line and reduce reflections which are a source of noise to the system.

Table 47 describes some AC parameters common to PCI Express and Serial RapidIO protocols.

Table 47. SerDes Reference Clock Common AC Parameters
At recommended operating conditions with XVpp SRDS1 or XVpp SRDS2 = 1.1V + 5% and 1.05V + 5%.

Parameter Symbol Min Max Unit Notes
Rising Edge Rate Rise Edge Rate 1.0 4.0 V/ns 2,3
Falling Edge Rate Fall Edge Rate 1.0 4.0 V/ns 2,3
Differential Input High Voltage ViH +200 mV 2
Differential Input Low Voltage Vi — -200 mV 2
Rising edge rate (SDn_REF_CLK) to falling edge rate Rise-Fall — 20 % 1,4
(SDn_REF_CLK) matching Matching

Notes:

1. Measurement taken from single ended waveform.

2. Measurement taken from differential waveform.

3. Measured from —200 mV to +200 mV on the differential waveform (derived from SDn_REF_CLK minus SDn_REF_CLK). The
signal must be monotonic through the measurement region for rise and fall time. The 400 mV measurement window is centered
on the differential zero crossing. See Figure 47.

4. Matching applies to rising edge rate for SDn_REF_CLK and falling edge rate for SDn_REF_CLK. It is measured using a 200
mV window centered on the median cross point where SDn_REF_CLK rising meets SDn_REF_CLK falling. The median cross
point is used to calculate the voltage thresholds the oscilloscope is to use for the edge rate calculations. The Rise Edge Rate
of SDn_REF_CLK should be compared to the Fall Edge Rate of SDn_REF_CLK, the maximum allowed difference should not
exceed 20% of the slowest edge rate. See Figure 48.

Rise Edge Rate Fall Edge Rate

V|H =+200mvV. _- _ _ _ _ _JS N N - —
ooV - — — — S - — - — — = — — -
V||_=—200mV - - = - - - - - - - - - — — — _ — — -

SD_REF_CLKn—
SD7REFiCLKn | | | |

Figure 47. Differential Measurement Points for Rise and Fall Time
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PCI Express

14.4.3 Differential Receiver (RX) Input Specifications

Table 50 defines the specifications for the differential input at all receivers (RXs). The parameters are
specified at the component pins.

Table 50. Differential Receiver (RX) Input Specifications

Symbol Parameter Min Nom Max Units Comments
Ul Unit Interval 399.88 400 400.12 ps Each Ul is 400 ps + 300 ppm. Ul does not
account for Spread Spectrum Clock dictated
variations. See Note 1.
VRX-D”:Fp—p Differential 0.175 —_— —_ \Y VRX—DIFFp—p = 2*|VF{X-D+ - VRX-D-I
Peak-to-Peak See Note 2.
Output Voltage
TRX-EYE Minimum 0.4 — — ul The maximum interconnect media and
Receiver Eye Transmitter jitter that can be tolerated by the
Width Receiver can be derived as Trx.MAX-JITTER =
1 - TRX-EYE= 06 Ul
See Notes 2 and 3.
TRX-EYE-MEDIAN-to-MAX | Maximum time — — 0.3 Ul Jitter is defined as the measurement variation
JITTER between the jitter of the crossing points (Vgx.pirrpp =0 V) in
median and relation to a recovered TX Ul. A recovered TX
maximum Ul is calculated over 3500 consecutive unit
deviation from intervals of sample data. Jitter is measured
the median. using all edges of the 250 consecutive Ul in
the center of the 3500 Ul used for calculating
the TX Ul. See Notes 2, 3and 7.
VRx-cM-ACp AC Peak — — 150 mV  |Vex-cm-acp = Vexp+ = VRxp-2 = Vex-cm-bc
Common Mode VRX-CM-DC = DC(an) of |VRX-D+ - VRX-D-|/2
Input Voltage See Note 2
RLRx-DIFF Differential 15 — — dB Measured over 50 MHz to 1.25 GHz with the
Return Loss D+ and D-lines biased at +300 mV and —300
mV, respectively.
See Note 4
RLgrx-cm Common Mode 6 — — dB  |Measured over 50 MHz to 1.25 GHz with the
Return Loss D+ and D- lines biased at 0 V. See Note 4
ZRX-DIFF-DC DC Differential 80 100 120 Q RX DC Differential mode impedance. See
Input Impedance Note 5
ZRx-DC DC Input 40 50 60 Q Required RX D+ as well as D—DC
Impedance Impedance (50 + 20% tolerance). See Notes
2 and 5.
ZRX-HIGH-IMP-DC Powered Down | 200 k — — Q Required RX D+ as well as D—DC
DC Input Impedance when the Receiver terminations
Impedance do not have power. See Note 6.
VRX-IDLE-DET-DIFFp-p | Electrical ldle 65 — — mV | VRx.pLE-DET-DIFFp-p = 2"IVRx-D+ ~VRx-D-!
Detect Threshold Measured at the package pins of the Receiver
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Serial RapidlO

D+ Package

Pin e T T T T T T T T
|

TX
Silicon
+ Package

\ |
| \
| \
= LUTX
D~ Package : R=500Q R=500 :
\ |

Pin

Figure 52. Compliance Test/Measurement Load

15 Serial RapidlO

This section describes the DC and AC electrical specifications for the RapidIO interface of the MPC8641,
for the LP-Serial physical layer. The electrical specifications cover both single and multiple-lane links.

Two transmitter types (short run and long run) on a single receiver are specified for each of three baud
rates, 1.25, 2.50, and 3.125 GBaud.

Two transmitter specifications allow for solutions ranging from simple board-to-board interconnect to
driving two connectors across a backplane. A single receiver specification is given that will accept signals
from both the short run and long run transmitter specifications.

The short run transmitter specifications should be used mainly for chip-to-chip connections on either the
same printed circuit board or across a single connector. This covers the case where connections are made
to a mezzanine (daughter) card. The minimum swings of the short run specification reduce the overall
power used by the transceivers.

The long run transmitter specifications use larger voltage swings that are capable of driving signals across
backplanes. This allows a user to drive signals across two connectors and a backplane. The specifications
allow a distance of at least 50 cm at all baud rates.

All unit intervals are specified with a tolerance of +/— 100 ppm. The worst case frequency difference
between any transmit and receive clock will be 200 ppm.

To ensure interoperability between drivers and receivers of different vendors and technologies, AC
coupling at the receiver input must be used.

15.1 DC Requirements for Serial RapidlO SDn_REF_CLK and
SDn_REF_CLK

For more information, see Section 13.2, “SerDes Reference Clocks.”

15.2 AC Requirements for Serial RapidlO SDn_REF_CLK and
SDn_REF_CLK

Table 51 lists AC requirements.
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Serial RapidlO

Table 52. Short Run Transmitter AC Timing Specifications—1.25 GBaud

Range
Characteristic Symbol Unit Notes
Min Max

Output Voltage, Vo -0.40 2.30 Volts Voltage relative to COMMON
of either signal comprising a
differential pair

Differential Output Voltage Vpirrpp 500 1000 mV p-p —

Deterministic Jitter Jp — 0.17 Ul p-p —

Total Jitter Jr — 0.35 Ul p-p —

Multiple output skew Smo — 1000 ps Skew at the transmitter output
between lanes of a multilane
link

Unit Interval Ul 800 800 ps +/— 100 ppm

Table 53. Short Run Transmitter AC Timing Specifications—2.5 GBaud

Range
Characteristic Symbol Unit Notes
Min Max

Output Voltage, Vo -0.40 2.30 Volts Voltage relative to COMMON
of either signal comprising a
differential pair

Differential Output Voltage VpirrpPp 500 1000 mV p-p —

Deterministic Jitter Jp — 0.17 Ul p-p —

Total Jitter Jr — 0.35 Ul p-p —

Multiple Output skew Smo — 1000 ps Skew at the transmitter output
between lanes of a multilane
link

Unit Interval ul 400 400 ps +/— 100 ppm

Table 54. Short Run Transmitter AC Timing Specifications—3.125 GBaud

Range
Characteristic Symbol Unit Notes
Min Max
Output Voltage, Vo -0.40 2.30 Volts | Voltage relative to COMMON
of either signal comprising a
differential pair
Differential Output Voltage Vpirrpp 500 1000 mV p-p —
Deterministic Jitter Jp — 0.17 Ul p-p —
Total Jitter Jr — 0.35 Ul p-p —
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Table 58. Transmitter Differential Output Eye Diagram Parameters

Transmitter Type VD(';F\';)"" VD(';f\';;ax A (UI) B (UI)
1.25 GBaud short range 250 500 0.175 0.39
1.25 GBaud long range 400 800 0.175 0.39
2.5 GBaud short range 250 500 0.175 0.39
2.5 GBaud long range 400 800 0.175 0.39
3.125 GBaud short range 250 500 0.175 0.39
3.125 GBaud long range 400 800 0.175 0.39

15.7 Receiver Specifications

Serial RapidlO

LP-Serial receiver electrical and timing specifications are stated in the text and tables of this section.

Receiver input impedance shall result in a differential return loss better that 10 dB and a common mode
return loss better than 6 dB from 100 MHz to (0.8)*(Baud Frequency). This includes contributions from
on-chip circuitry, the chip package and any off-chip components related to the receiver. AC coupling
components are included in this requirement. The reference impedance for return loss measurements is
100 Ohm resistive for differential return loss and 25 Ohm resistive for common mode.

Table 59. Receiver AC Timing Specifications—1.25 GBaud

Range
Characteristic Symbol Unit Notes
Min Max

Differential Input Voltage VIN 200 1600 mV p-p | Measured at receiver
Deterministic Jitter Tolerance Jp 0.37 — Ul p-p Measured at receiver
Combined Deterministicand Random | Jpg 0.55 — Ul p-p Measured at receiver
Jitter Tolerance
Total Jitter Tolerance' Jr 0.65 — Ul p-p Measured at receiver
Multiple Input Skew Smi — 24 ns Skew at the receiver input

between lanes of a multilane

link
Bit Error Rate BER — 10712 —
Unit Interval ul 800 800 ps +/— 100 ppm

Note:

1. Total jitter is composed of three components, deterministic jitter, random jitter and single frequency sinusoidal jitter. The
sinusoidal jitter may have any amplitude and frequency in the unshaded region of Figure 55. The sinusoidal jitter component
is included to ensure margin for low frequency jitter, wander, noise, crosstalk and other variable system effects.
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Package

8. Note that for MPC8641 (single core) the solder balls for the following signals/pins are not populated in the package:
VDD_Core1 (R16, R18, R20, T17, T19, T21, T23, U16, U18, U22, V17, V19, V21, V23, W16, W18, W20, W22, Y17,
Y19, Y21, Y23, AA16, AA18, AA20, AA22, AB23, AC24) and SENSEVDD_Core1 (U20).
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Figure 58. MPC8641D Lead-Free FC-CBGA Dimensions

NOTES for Figure 58

All dimensions are in millimeters.

Dimensions and tolerances per ASME Y14.5M-1994.

Maximum solder ball diameter measured parallel to datum A.

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

Capacitors may not be present on all devices.

Caution must be taken not to short capacitors or expose metal capacitor pads on package top.

All dimensions symmetrical about centerlines unless otherwise specified.

Note that for MPC8641 (single core) the solder balls for the following signals/pins are not populated in the package:
VDD_Core1 (R16, R18, R20, T17, T19, T21, T23, U16, U18, U22, V17, V19, V21, V23, W16, W18, W20, W22, Y17,
Y19, Y21, Y23, AA16, AA18, AA20, AA22, AB23, AC24) and SENSEVDD_Core1 (U20).
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Thermal

19.2.2 Thermal Interface Materials

A thermal interface material is recommended at the package-to-heat sink interface to minimize the thermal
contact resistance. Figure 61 shows the thermal performance of three thin-sheet thermal-interface
materials (silicone, graphite/oil, floroether oil), a bare joint, and a joint with thermal grease as a function
of contact pressure. As shown, the performance of these thermal interface materials improves with
increasing contact pressure. The use of thermal grease significantly reduces the interface thermal
resistance. That is, the bare joint results in a thermal resistance approximately seven times greater than the
thermal grease joint.

Often, heat sinks are attached to the package by means of a spring clip to holes in the printed-circuit board
(see Figure 59). Therefore, synthetic grease offers the best thermal performance, considering the low
interface pressure, and is recommended due to the high power dissipation of the MPC8641. Of course, the
selection of any thermal interface material depends on many factors—thermal performance requirements,
manufacturability, service temperature, dielectric properties, cost, and so on.
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Figure 61. Thermal Performance of Select Thermal Interface Material

The board designer can choose between several types of thermal interface. Heat sink adhesive materials
should be selected based on high conductivity and mechanical strength to meet equipment shock/vibration
requirements. There are several commercially available thermal interfaces and adhesive materials
provided by the following vendors:
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System Design Information

For other pin pull-up or pull-down recommendations of signals, please see Section 17, “Signal Listings.”

20.7 Output Buffer DC Impedance

The MPC8641 drivers are characterized over process, voltage, and temperature. For all buses, the driver
is a push-pull single-ended driver type (open drain for I°C).

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 OVpp/2 (see Figure 66). The
output impedance is the average of two components, the resistances of the pull-up and pull-down devices.
When data is held high, SW1 is closed (SW2 is open) and Rp is trimmed until the voltage at the pad equals
OVpp/2. Rp then becomes the resistance of the pull-up devices. Rp and Ry are designed to be close to each
other in value. Then, Zy = (Rp + Ry)/2.

OVDD

Rn

Sw2

Pad
Data

SwWi1

OGND
Figure 66. Driver Impedance Measurement

Table 73 summarizes the signal impedance targets. The driver impedances are targeted at minimum Vpp,

nominal OVpp, 105°C.

Table 73. Impedance Characteristics

DUART, Control, PCI
Impedance Configuration, Power DDR DRAM | Symbol Unit
Express
Management
RN 43 Target 25 Target 20 Target Zy w
Rp 43 Target 25 Target 20 Target Z, W

Note: Nominal supply voltages. See Table 1, Tj = 105°C.
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System Design Information

20.8 Configuration Pin Muxing

The MPC8641 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 k€ 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 HRESET deasserts, at which time the input receiver is disabled
and the I/O circuit takes on its normal function. Most of these sampled configuration pins are equipped
with an on-chip gated resistor of approximately 20 k€. This value should permit the 4.7-kQ resistor to pull
the configuration pin to a valid logic low level. The pull-up resistor is enabled only during HRESET (and
for platform /system clocks after HRESET deassertion to ensure capture of the reset value). When the input
receiver is disabled the pull-up is also, thus allowing functional operation of the pin as an output with
minimal signal quality or delay disruption. The default value for all configuration bits treated this way has
been encoded such that a high voltage level puts the device into the default state and external resistors are
needed only when non-default settings are required by the user.

Careful board layout with stubless connections to these pull-down resistors coupled with the large value
of the pull-down resistor should minimize the disruption of signal quality or speed for output pins thus
configured.

The platform PLL ratio and e600 PLL ratio configuration pins are not equipped with these default pull-up
devices.

20.9 JTAG Configuration Signals

Correct operation of the JTAG interface requires configuration of a group of system control pins as
demonstrated in Figure 68. Care must be taken to ensure that these pins are maintained at a valid deasserted
state under normal operating conditions as most have asynchronous behavior and spurious assertion will
give unpredictable results.

Boundary-scan testing is enabled through the JTAG interface signals. The TRST signal is optional in the
IEEE 1149.1 specification, but is provided on all processors that implement the Power Architecture

technology. The device requires TRST to be asserted during reset conditions to ensure the JTAG boundary
logic does not interfere with normal chip operation. While it is possible to force the TAP controller to the
reset state using only the TCK and TMS signals, more reliable power-on reset performance will be

obtained if the TRST signal is asserted during power-on reset. Because the JTAG interface is also used for
accessing the common on-chip processor (COP) function, simply tying TRST to HRESET is not practical.

The COP function of these processors allows a remote computer system (typically a PC with dedicated
hardware and debugging software) to access and control the internal operations of the processor. The COP
port connects primarily through the JTAG interface of the processor, with some additional status
monitoring signals. The COP port requires the ability to independently assert HRESET or TRST in order
to fully control the processor. If the target system has independent reset sources, such as voltage monitors,
watchdog timers, power supply failures, or push-button switches, then the COP reset signals must be
merged into these signals with logic.

The arrangement shown in Figure 67 allows the COP port to independently assert HRESET or TRST,
while ensuring that the target can drive HRESET as well.
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System Design Information

From Target
Board Sources
(if any)

E] [ & [ [& [
&l @ [ [ & [

COP Connector
Physical Pinout

Notes:

1. The COP port and target board should be able to independently assert HRESET and TRST to the processor
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in order to fully control the processor as shown here.
2. Populate this with a 10 Q resistor for short-circuit/current-limiting protection.
3. The KEY location (pin 14) is not physically present on the COP header.

4. Although pin 12 is defined as a No-Connect, some debug tools may use pin 12 as an additional GND pin for
improved signal integrity.

5. This switch is included as a precaution for BSDL testing. The switch should be open during BSDL testing to avoid
accidentally asserting the TRST line. If BSDL testing is not being performed, this switch should be closed or removed.

Figure 68. JTAG/COP Interface Connection for one MPC8641 device
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