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Figure 1 shows the major functional units within the MPC8610.
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Figure 1. MPC8610 Block Diagram

MPC8610 Integrated Host Processor Hardware Specifications, Rev. 2

Freescale Semiconductor 3



Pin Assignments and Reset States

Table 1. Signal Reference by Functional Block (continued)

1

Name Package Pin Number Pin Type Power Supply Notes

LAD[0:31] AA21, AA22, AA23, Y21, Y22, Y23, Y24, I/0 BVpp 20

W23, W24, W25, V28, V27, V25, V23, V21,

W22, U28, U26, U24, U22, U23, U20, U21,

W20, V20, T24, T25, T27, T26, T21, T22,

T23
LDP[0:3)/LA[6:9] N28, M28, L28, P25 I/0 BVpp
LA10/SSI1_TXD P19 o BVpp 20, 23
LA11/SSI1_TFS M27 o BVpp 23
LA12/SSI1_TCK u1s o BVpp 23
LA13/SSI1_RCK P28 o BVpp 23
LA14/SSI1_RFS R18 o BVpp 23
LA15/SSI1_RXD R19 o BVpp 23
LA16/SSI2_TXD R20 o BVpp 23
LA17/SSI2_TFS M18 o BVpp 23
LA18/SSI2_TCK N18 o BVpp 23
LA19/SSI2_RCK N27 o BVpp 23
LA20/SSI2_RFS P20 0 BVpp 23
LA21/SSI2_RXD P21 o BVpp 23
LA[22:31] M19, M21, M22, M23, N23, N24, M26, N20, 0 BVpp 20

N21, N22
LCSJ[0:4] R24, R22, P23, P24, P27 0 BVpp 21
LCS5/DMA2_DREQO R23 o BVpp 21, 22,23
LCS6/DMA2_DACKO N26 o BVpp 21,23
LCS7/DMA2_DDONEO R26 o BVpp 21, 23
LWEO/LFWE/LBSO T19 o BVpp 20
LWE1/ABS1 T20 0 BVpp 20
LWE2/BS2 W19 0 BVpp 20
LWES3/BS3 T18 0 BVpp 20
LBCTL T28 0 BVpp 20
LALE R28 0 BVpp 20
LGPLO/LFCLE L19 0 BVpp 20
LGPL1/LFALE L20 0 BVpp 20
LGPL2/LOE/LFRE L21 0 BVpp 20
LGPL3/LFWP L22 0 BVpp 20
LGTA/LFRB/LGPL4/ L23 I/0 BVpp 24
LUPWAIT/LPBSE
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Electrical Characteristics

Table 3. Recommended Operating Conditions (continued)

Recommended

Characteristic Symbol Unit | Notes
Value
LCD, PCl, general timer, MPIC, IrDA, DUART, DMA, interrupts, system OVpp 3.3V +165mV \ 6
control and clocking, debug, test, JTAG, power management, 1°C, SPI,
and miscellaneous I/O voltage
Input voltage DDR and DDR2 SDRAM signals MV (GND - 0.3) to % 75
(GVDD + 03)
DDR and DDR2 SDRAM reference MVgee (GND -0.3) to \ 7
(GVDD/2 + 03)
Local Bus 1/O voltage BV |y (GND - 0.3) to 7
(BVDD + 03)
LCD, PCI, general purpose timer, MPIC, IrDA, OV (GND -0.3) to v 7.6
DUART, DMA, interrupts, system control and (OVpp + 0.3)

clocking, debug, test, JTAG, power management,
I2C, SPI, and miscellaneous /0 voltage

Junction temperature range T, 0to 105 °C

—-401to 105 8

Notes:

1

0 N o O

Applies to devices marked with a core frequency of 1333 MHz. Refer to Table Part Numbering Nomenclature to determine if
the device has been marked for a core frequency of 1333 MHz.

Applies to devices marked with a core frequency below 1333 MHz. Refer to Table Part Numbering Nomenclature to determine
if the device has been marked for a core frequency below 1333 MHz.

AVDD measurements are made at the input of the R/C filter described in Section 3.2.1, “PLL Power Supply Filtering,” and not
at the processor pin.

PCI Express interface of the device is expected to receive signals from 0.175 to 1.2 V. Refer to Section 2.18.4.3, “Differential
Receiver (RX) Input Specifications,” for more information.

Caution: MV must meet the overshoot/undershoot requirements for GVpp as shown in Figure 2.

Caution: OV | must meet the overshoot/undershoot requirements for OVpp as shown in Figure 2.

Timing limitations for (M, B, O) V,y and MV ggg during regular run time is provided in Figure 2.

Applies to devices marked MC8610TxxyyyyMz for extended temperature range. Note that MC8610Txx1333Jz is not offered.

MPC8610 Integrated Host Processor Hardware Specifications, Rev. 2
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Figure 3 illustrates the power up sequence as described above.
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Dotted waveforms correspond to optional supply values for a specified power supply. See Table 3.
Ther recommended maximum ramp up time for power supplies is 20 milliseconds.

Refer to Section 2.5, “RESET Initialization” for additional information on PLL relock and reset signal
assertion timing requirements.

. Refer to Table 9 for additional information on reset configuration pin setup timing requirements. In

addition see Figure 53 regarding HRESET and JTAG connection details including TRST.

. €600 PLL relock time is 100 microseconds maximum plus 255 MPX_clk cycles.
. Stable PLL configuration signals are required as stable SYSCLK is applied. All other POR configuration

inputs are required 4 SYSCLK cycles before HRESET negation and are valid at least 2 SYSCLK cycles
after HRESET has negated (hold requirement). See Section 2.5, “RESET Initialization,” for more
information on setup and hold time of reset configuration signals.

. The rail for VDD_PLAT, AVDD_PLAT, VDD_COI'e, AVDD_COf'e, AVDD_PC|, SnVDD, XnVDD, and SDnAVDD

must reach 90% of its value before the rail for GVpp and MVRggg reaches 10% of its value.

. SYSCLK must be driven only AFTER the power for the various power supplies is stable.
. The reset configuration signals for DRAM types must be valid before HRESET is asserted.

Figure 3. MPC8610 Power Up Sequencing

MPC8610 Integrated Host Processor Hardware Specifications, Rev. 2

20

Freescale Semiconductor



Electrical Characteristics

Table 6. MPC8610 Individual Supply Maximum Power Dissipation1 (continued)

i Supply Voltage Est. Power
Component Description V) (Watts) Notes
Platform PLL voltage supply AVpp_PLAT =1.025V @ 1333 MHz 0.0125
AVpp_PLAT =1.00V @ 1066 MHz 0.0125

Notes:

1. This is a maximum power supply number which is provided for power supply and board design information. The numbers are
based on 100% utilization for each component. The components listed are not expected to have 100% usage simultaneously
for all components. Actual numbers may vary based on activity. Note that the production parts should have a total maximum
power value based on Table 5. The ‘Est.’ in the Est. Power column is to emphasize that these numbers are based on
theoretical estimates. The device is tested to ensure that the sum of all four supplies does not exceed the power stated in
Table 5. No specific supply should ever exceed its individual amount estimated in Table 6.

2.3.1 Frequency Derating

To reduce power consumption, these devices support frequency derating if the reduced maximum processor corefrequency and
reduced maximum platform frequency requirements are observed. The reduced maximum processor core frequency, resulting
maximum platform frequency and power consumption are provided in Table 7. Only those parametersin Table 7 are affected;
all other parameter specifications are unaffected.

Table 7. Core Frequency, Platform Frequency and Power Consumption Derating

Maximum Rated Maximum Derated Vpp_Core
Core/Platform DD— ’ Typical Power Thermal Power | Maximum Power
Core Frequency Vpp_PLAT
. . Frequency (Watts) (Watts) (Watts)
(Device Marking) V)
(MHz)

1333J N/A

1066J 1000/400 1.00 8.0 9.4 12.5

800G 667/333 1.00 5.0 6.4 8.5

2.4 Input Clocks

Table 8 provides the system clock (SY SCLK) DC specifications for the MPC8610.
Table 8. SYSCLK DC Electrical Characteristics (OVpp = 3.3 V + 165 mV)

Parameter Symbol Min Max Unit
High-level input voltage Viy 2 OVpp + 0.3 \
Low-level input voltage Vi -0.3 0.8 \
Input current (Vin'=0 V or Viy = Vpp) N — +5 A

' Note that the symbol V,y, in this case, represents the OV symbol referenced in Table 2 and Table 3.

MPC8610 Integrated Host Processor Hardware Specifications, Rev. 2
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Electrical Characteristics

241 System Clock Timing

Table 9 provides the system clock (SY SCLK) AC timing specifications for the MPC8610.
Table 9. SYSCLK AC Timing Specifications

Parameter/Condition Symbol Min Typical Max Unit Notes
SYSCLK frequency fsyscoLk 33 — 133 MHz 1
SYSCLK cycle time tsyscLk 7.5 — — ns —
SYSCLK rise and fall time ks ke 0.6 1.0 1.2 ns 2
SYSCLK duty cycle tkHk/tsyscLk 40 — 60 % 3
SYSCLK jitter — — — +150 ps 4,5

Notes:

All specifications at recommended operating conditions (see Table 3) with OVpp=3.3 V + 165 mV.

1. Caution: The platform to SYSCLK clock ratio and €600 core to platform clock ratio settings must be chosen such that the
resulting SYSCLK, platform, and e600 (core) frequencies do not exceed their respective maximum or minimum operating
frequencies. Refer to Section 3.1.2, “Platform/MPX to SYSCLK PLL Ratio” and Section 3.1.3, “e600 Core to MPX/Platform
Clock PLL Ratio,” for ratio settings.

. Rise and fall times for SYSCLK are measured at 0.4 and 2.7 V.

. Timing is guaranteed by design and characterization.

. This represents the short term jitter only and is guaranteed by design.

. The SYSCLK driver’s closed loop jitter bandwidth should be <500 kHz at —20 dB. The bandwidth must be set low to allow
cascade-connected PLL-based devices to track SYSCLK drivers with the specified jitter. Note that the frequency modulation
for SYSCLK reduces significantly for the spread spectrum source case. This is to guarantee what is supported based on
design.

a b~ wON

2411 SYSCLK and Spread Spectrum Sources

Spread spectrum clock sources are a popular way to control electromagnetic interference emissions (EMI) by spreading the
emitted noise over awider spectrum and reducing the peak noise magnitude. These clock sources intentionally add long-term
jitter in order to diffuse the EMI spectral content. Thejitter specification given in Table 9 considers short-term (cycle-to-cycle)
jitter only and the clock generator’s cycle-to-cycle output jitter should meet the MPC8610 input cycle-to-cycle jitter
requirement. Frequency modulation and spread are separate concerns, and the MPC8610 is compatible with spread spectrum
sources if the recommendations listed in Table 10 are observed.

Table 10. Spread Spectrum Clock Source Recommendations

Parameter Min Max Unit Notes
Frequency modulation — 50 kHz 1
Frequency spread — 1.0 % 1,2

Notes:

All specifications at recommended operating conditions (see Table 3).

1. Guaranteed by design.

2. SYSCLK frequencies resulting from frequency spreading, and the resulting core and VCO frequencies, must meet the
minimum and maximum specifications given in Table 10.

Itisimperativeto notethat the processor’s minimum and maximum SY SCLK, core, and V CO frequenciesmust not be exceeded

regardless of the type of clock source. Therefore, systemsin which the processor is operated at its maximum rated e600 core
frequency should avoid violating the stated limits by using down-spreading only.

MPC8610 Integrated Host Processor Hardware Specifications, Rev. 2
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Electrical Characteristics

Table 16. DDR SDRAM DC Electrical Characteristics for GVpp (typ) = 2.5 V (continued)

Parameter/Condition Symbol Min Max Unit Notes
Output high current (Voyt = 1.95 V) loH -16.2 — mA
Output low current (Vgyt = 0.35 V) loL 16.2 — mA

Notes:
1. GVpp is expected to be within 50 mV of the DRAM GVpp at all times.

2. MVRgeg is expected to be equal to 0.5 x GVpp, and to track GVpp DC variations as measured at the receiver. Peak-to-peak
noise on MVger may not exceed +2% of the DC value.

3. V1t 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 MVggg This rail should track variations in the DC level of MVgge
4. Output leakage is measured with all outputs disabled, 0 V < Vg1 < GVpp.

Table 17 provides the DDR capacitance when GV pp (typ)=2.5 V.
Table 17. DDR SDRAM Capacitance for GVpp (typ) =2.5V

Parameter/Condition Symbol Min Max Unit Notes
Input/output capacitance: DQ, DQS Cpo 6 8 pF 1
Delta input/output capacitance: DQ, DQS Cpio — 0.5 pF 1

Note:
1. This parameter is sampled. GVpp = 2.5V +0.125 V, f =1 MHz, Tp = 25°C, Voyt = GVpp/2, Vout (peak-to-peak) = 0.2 V.

Table 18 provides the current draw characteristics for MV gee

Table 18. Current Draw Characteristics for MVggg

Parameter/Condition Symbol Min Max Unit Notes

Current draw for MVREF IMVREF — 500 LLA 1

Note:
1. The voltage regulator for MVggg must be able to supply up to 500 pA current.

2.6.2 DDR SDRAM AC Electrical Characteristics
This section providesthe AC electrical characteristics for the DDR/DDR2 SDRAM interface.

2.6.2.1 DDR SDRAM Input AC Timing Specifications

Table 19 provides the input AC timing specifications for the DDR2 SDRAM when GV pp(typ)=1.8 V.

Table 19. DDR2 SDRAM Input AC Timing Specifications for 1.8-V Interface
At recommended operating conditions.

Parameter Symbol Min Max Unit
AC input low voltage Vi — MVggg - 0.25 \
AC input high voltage Viy MVggg + 0.25 — \

MPC8610 Integrated Host Processor Hardware Specifications, Rev. 2
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Table 30. I2C DC Electrical Characteristics (continued)
At recommended operating conditions with OVpp of 3.3 V + 5%.

Parameter Symbol Min Max Unit Notes
Input current each 1/O pin (input voltage is between I -10 10 nA 3
0.1 x OVpp and 0.9 x OVpp(max)
Capacitance for each 1/0 pin C — 10 pF
Notes:

1. Output voltage (open drain or open collector) condition = 3 mA sink current.
2. Refer to the MPC8610 Integrated Host Processor Reference Manual, for information on the digital filter used.
3. 1/0 pins will obstruct the SDA and SCL lines if OVpp is switched off.

2.9.2  I?C AC Electrical Specifications

Table 31 provides the AC timing parameters for the 1°C interfaces.

Table 31. I’C AC Electrical Specifications
All values refer to V| (min) and V,_(max) levels (see Table 30).

Parameter Symbol’ Min Max Unit
SCL clock frequency floc 0 400 kHz
Low period of the SCL clock tiocL? 1.3 — us
High period of the SCL clock t|20H4 0.6 — us
Setup time for a repeated START condition t|23VKH4 0.6 — us
Hold time (repeated) START condition (after this period, the first t|23XKL4 0.6 — us
clock pulse is generated)
Data setup time t|2DVKH4 100 — ns
Data input hold time: tioDXxKL us
CBUS compatible masters — —
I°C bus devices 0? —
Data ouput delay time toOVKL — 0.93 us
Setup time for STOP condition ti2PVKH 0.6 — us
Bus free time between a STOP and START condition tioKHDX 1.3 — us
Noise margin at the LOW level for each connected device (including VL 0.1 x OVpp — \
hysteresis)
Noise margin at the HIGH level for each connected device (including VNH 0.2 x OVpp — \
hysteresis)

MPC8610 Integrated Host Processor Hardware Specifications, Rev. 2
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Table 35. SSI Transmitter with Internal Clock Timing Parameters (continued)

Parameter Symbol Min Max Unit
SRXD hold after (Tx) CK falling SS43 0 — ns
Loading SS52 — 25 pF

Figure 17 provides the SSI transmitter timing with internal clock.

<«——SS1 —>»
SS SS5—>] |« > |« SS3
SS82 <> <> SS4
SSIn_TCK —\‘,\
(Output) -&_/ \
SS10 —> < e —> <«—S5S12
SSIn_TFS i
(Output) —»)/ |<T-SS14
SS15 _{ 3| |«
SS16— <«—> SS17 >»| |- > SS18 |=
SSIn_TXD ' )
(Output) [¥e T
EP)
SS43— <> >| |«— ss19
SS42 > < e

SSIin_RXD >< 23
(Input) 55 ) (

Note: SRXD input in synchronous mode only.

Figure 17. SSI Transmitter with Internal Clock Timing Diagram
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Electrical Characteristics

2.15 Serial Peripheral Interface (SPI)

This section describes the DC and AC electrical specifications for the SPI interface of the MPC8610.

2.15.1 SPI DC Electrical Characteristics

Table 43 provides the SPI DC electrica characteristics.
Table 43. SPI DC Electrical Characteristics

Parameter Symbol Min Max Unit
High-level input voltage Viy 2 OVpp + 0.3 \
Low-level input voltage Vi -0.3 0.8 \
Input current (Vy' = 0 V or Vi = Vpp) N — +5 A
High-level output voltage (OVpp = mn, lgy = =100 pA) Vou OVpp—-0.2 —
Low-level output voltage (OVpp = min, Io. = 100 pA) VoL — 0.2

Note:
1. The symbol V|, in this case, represents the OV|y symbol referenced in Table 2 and Table 3.

2.15.2 SPI AC Timing Specifications

Table 44 provides the SPI input and output AC timing specifications.
Table 44. SPI AC Timing Specifications1

Characteristic Symbol? Min Max Unit
SPI outputs valid—master mode (internal clock) delay tNIKHOV 1 ns
SPI outputs hold—master mode (internal clock) delay tNIKHOX -0.2 ns
SPI outputs valid—slave mode (external clock) delay tNEKHOV 8 ns
SPI outputs hold—slave mode (external clock) delay tNEKHOX 2 ns
SPI inputs—master mode (internal clock input setup time tNIVKH 4 ns
SPI inputs—master mode (internal clock input hold time tNIIXKH 0 ns
SPI inputs—slave mode (external clock) input setup time tNEIVKH 4 ns
SPI inputs—slave mode (external clock) input hold time tNEIXKH 2 ns

Notes:

1. Output specifications are measured from the 50 percent level of the rising edge of CLKIN to the 50 percent level of the signal.
Timings are measured at the pin.

2. The symbols for timing specifications follow the pattern of t(ﬁrst two letters of functional block)(signal)(state)(reference)(state) for inputs

and t(firs'[ two letters of functional block)(reference)(state)(signal)(state) for outputs. For example, tNIKHOX symbolizes the internal timing
(NI) for the time SPICLK clock reference (K) goes to the high state (H) until outputs (O) are invalid (X).

MPC8610 Integrated Host Processor Hardware Specifications, Rev. 2
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Figure 28 shows the PCI output AC timing conditions.

—> <— tpckHov

Output Delay

<— tpckHOZ —>

High-Impedance
OQutput

Figure 28. PCI Output AC Timing Measurement Condition

2.17 High-Speed Serial Interfaces (HSSI)

The MPC8610 features two Serializer/Deseridizer (SerDes) interfaces to be used for high-speed seria interconnect
applications. The SerDesl interface is dedicated for PCI Express (x1/x2/x4) datatransfers. The SerDes2 interfaceis dedicated
for PCl Express (x1/x2/x4/x8) datatransfers.

This section describes the common portion of SerDes DC electrica specifications, which isthe DC requirement for SerDes
reference clocks. The SerDes data lan€'s transmitter and receiver reference circuits are also shown.

2.17.1 Signal Terms Definition

The SerDes utilizes differential signaling to transfer data across the serial link. This section definesterms used in the description
and specification of differential signals.

Figure 29 shows how the signals are defined. For illustration purpose, only one SerDes lane is used for description. The figure
shows waveform for either atransmitter output (SDn_TX and SDn_TX) or areceiver input (SDn_RX and SDn_RX). Each
signal swings between A volts and B volts where A > B.

Using this waveform, the definitions are as follows. To simplify illustration, the following definitions assume that the SerDes
transmitter and receiver operate in afully symmetrical differential signaling environment.
1. Single-ended swing
The transmitter output signals and the receiver input signals SDn_TX, SDn_TX, SDn_RX, and SDn_RX each havea
peak-to-peak swing of A —B volts. Thisis aso referred as each signa wire's single-ended swing.
2. Differential output voltage, V op (or differential output swing):
Thedifferential output voltage (or swing) of thetransmitter, V op, isdefined asthe difference of thetwo complimentary
output voltages: Vgpn 1x —Vapn 7x. The Vop value can be either positive or negative.
3. Differential input voltage, V,p (or differential input swing):
The differential input voltage (or swing) of the receiver, V,p, is defined as the difference of the two complimentary
input voltages: V gpy rx —Vapn rx- The Vp value can be either positive or negative.
4. Differential peak Voltage, VDIFFp
The peak value of the differential transmitter output signal or the differential receiver input signa is defined as
differential peak voltage, Vp rrp = |A — B| volts.
5. Differential peak-to-peak, Vp|rrp-p
Since the differentia output signal of the transmitter and the differential input signal of the receiver each range from

A —B to-(A — B) volts, the peak-to-peak value of the differential transmitter output signal or the differential receiver
input signal isdefined as differential peak-to-peak voltage, Vp rrpp=2* Vpiprp=2* |(A —B)| volts, whichistwice

MPC8610 Integrated Host Processor Hardware Specifications, Rev. 2
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2.17.2.3 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 34 to Figure 37 are for conceptua reference only. Due to the fact that clock driver
chip'sinterna structure, output impedance and termination requirements are different
between various clock driver chip manufacturers, it isvery 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 MPC8610 SerDes reference clock receiver requirement
provided in this document.

Figure 34 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 MPC8610 SerDes reference clock input’s DC requirement.

HCSL CLK Driver Chip | MPC8610

SDn_REF_CLK 50 Q

| | |
| | |
| | |
| CLK_Out | 330 | } |
| X | —X 1
| |
| . | . . SerDes Refer.
| Clock Driver | 100 Q Differential PWB Trace : CLK Receiver :
| | 330 | [ |
| — X X I—0
| CLKOut | SDn_REF_CLK |
| 50 Q |
| |
| | |
Lo 1 Clock driver vendor dependent | |
L |

. source termination resistor
Total 50 Q. Assume clock driver’'s

output impedance is about 16 Q.

Figure 34. DC-Coupled Differential Connection with HCSL Clock Driver (Reference Only)

Figure 35 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 MPC8610 SerDes reference clock input’s allowed range (100 to 400 mV),
AC-coupled connection scheme must be used. It assumes the LV DS output driver features 50-Q termination resistor. It also
assumes that the LV DS transmitter establishes its own common mode level without relying on the receiver or other externa
component.
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Vex-piFF =0 mV
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Figure 41. Minimum Transmitter Timing and Voltage Output Compliance Specifications

2.18.4.3

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

Differential Receiver (RX) Input Specifications

Table 50. Differential Receiver (RX) Input Specifications

Symbol Parameter Min | Nom | Max | Units Comments
ul Unit interval 399.88| 400 |400.12| ps [Each Ulis 400 ps + 300 ppm. Ul does not account for
Spread Spectrum Clock dictated variations.
See Note 1.
VRX-DIFFp-p Differential 01 75 1 200 V VRX-DIFFp-p = 2*|VRX-D+ - VRX-D—'
peak-to-peak See Note 2
output voltage
TRX-EYE Minimum 0.4 Ul | The maximum interconnect media and transmitter
receiver eye jitter that can be tolerated by the receiver can be
width derived as TRX-MAX-JH—]—ER =1- TRX-EYE= 0.6 Ul.
See Notes 2 and 3
TRX-EYE-MEDIAN-to-MAX | Maximum time 0.3 Ul |Jitter is defined as the measurement variation of the

-JITTER

between the jitter
median and
maximum
deviation from
the median.

crossing points (Vrx.pirFp-p = 0 V) in relation to a
recovered TX Ul. A recovered TX Ul is calculated over
3500 consecutive unit intervals of sample data. Jitter
is measured using all edges of the 250 consecutive Ul
in the center of the 3500 Ul used for calculating the TX
Ul. See Notes 2, 3,and 7
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Table 50. Differential Receiver (RX) Input Specifications (continued)

Symbol Parameter Min | Nom | Max | Units Comments

VRx-CcM-ACp AC peak 150 | mV  |Vgx.cm-acp = VRxp+ — VRxD-I/2 = VRx-cm-DC
common mode VRrx-cm-b¢ = DC(avg) Of IVRx-D+ — VRx-D-I/2
input voltage See Note 2

RLRx-DIFF Differential 15 dB |Measured over 50 MHz to 1.25 GHz with the D+ and
return loss D- lines biased at +300 and —300 mV, respectively.

See Note 4

RLrx-cm Common mode 6 dB |Measured over 50 MHz to 1.25 GHz with the D+ and
return loss D- lines biased at 0 V. See Note 4

ZRX-DIFF-DC DC differential 80 100 | 120 Q |RX DC differential mode impedance. See Note 5
input impedance

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 Impedance when
DC input the receiver terminations do not have power. See
impedance Note 6

VRX-IDLE-DET-DIFFp-p | Electrical idle 65 175 | mV  |VRx.pLE-DET-DIFFp-p = 2" IVRXx-D+ — VRX-D-!
detect threshold Measured at the package pins of the receiver

TRX-IDLE-DET-DIFF- Unexpected 10 ms | An unexpected Electrical ldle (Vrx.piFFp-p <

ENTERTIME electrical idle VRx-IDLE-DET-DIFFp-p) Must be recognized no longer
enter detect than TRX-|DLE-DET—D|FF-ENTER|NG to signal an
threshold unexpected idle condition.

integration time
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Table 51. JTAG DC Electrical Characteristics

Parameter Symbol Min Max Unit
High-level input voltage ViH 2 OVpp + 0.3 \
Low-level input voltage Vi -0.3 0.8 \
Input current (Vy' = 0 V or Vi\ = Vpp) N — +5 A
High-level output voltage (OVpp = mn, gy = =100 pA) Vou OVpp—0.2 —
Low-level output voltage (OVpp = min, Io, = 100 pA) VoL — 0.2
Note:
1. The symbol V|, in this case, represents the OV|y symbol referenced in Table 2 and Table 3.
2.19.2 JTAG AC Electrical Specifications
Table 52 provides the JTAG AC timing specifications as defined in Figure 45 through Figure 47.
Table 52. JTAG AC Timing Specifications (Independent of SYSCLK)1
At recommended operating conditions (see Table 3).
Symbol? Min Max Unit Notes
JTAG external clock frequency of operation fi1a 0 33.3 MHz
JTAG external clock cycle time tyte 30 — ns
JTAG external clock pulse width measured at 1.4 V tTKHKL 15 — ns
JTAG external clock rise and fall times tyrar & tytaF 0 2 ns 6
TRST assert time trrsT 25 — ns 3
Input setup times: ns
Boundary-scan data tyTDVKH 4 — 4
TMS, TDI tTIVKH 0 —
Input hold times: ns
Boundary-scan data tTDXKH 20 — 4
TMS, TDI tTIXKH 25 —
Valid times: ns
Boundary-scan data tyTkLDV 4 20 5
Output hold times: ns
Boundary-scan data tTKLDX 30 — 5
TDO tyTkLOX 30 —
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3.9 JTAG Configuration Signals

Correct operation of the JTAG interface requires configuration of agroup of system control pins as demonstrated in Figure 53.
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 JTA G interface signals. The TRST signal isoptional 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 TM S signals, more reliable power-on reset
performance will be obtained if the TRST signal is asserted during power-on reset. Because the JTAG interfaceis also used for
accessing the common on-chip processor (COP) function, smply tying TRST to HRESET is not practical.

The COP function of these processors allows aremaote computer system (typically aPC 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 52 alows the COP port to independently assert HRESET or TRST, while ensuring that the
target can drive HRESET aswell.

The COP interface has a standard header, shown in Figure 52, for connection to the target system, and is based on the 0.025"
square-post, 0.100" centered header assembly (often called a Berg header). The connector typically has pin 14 removed as a
connector key.

The COP header adds many benefits such as breakpoints, watchpoints, register and memory examination/maodification, and
other standard debugger features. An inexpensive option can be to leave the COP header unpopulated until needed.

There is no standardized way to number the COP header shown in Figure 53; consequently, many different pin numbers have
been observed from emulator vendors. Some are numbered top-to-bottom then left-to-right, while others use | eft-to-right then
top-to-bottom, while still others number the pins counter clockwise from pin 1 (aswith an 1C). Regardless of the numbering,
the signal placement recommended in Figure 53 is common to all known emulators.

3.9.1 Termination of Unused Signals

If the JTAG interface and COP header will not be used, Freescale recommends the following connections:

e TRST should betied to HRESET through a 0-kQ isolation resistor so that it is asserted when the system reset signal
(HRESET) is asserted, ensuring that the JTAG scan chain isinitiaized during the power-on reset flow. Freescale
recommends that the COP header be designed into the system as shown in Figure 53. If thisis not possible, the
isolation resistor will allow future accessto TRST in case a JTAG interface may need to be wired onto the system in
future debug situations.

+ TieTCK to OVpp through a 10-kQ resistor. Thiswill prevent TCK from changing state and reading incorrect data
into the device.

* No connection isrequired for TDI, TMS, or TDO.

MPC8610 Integrated Host Processor Hardware Specifications, Rev. 2

80 Freescale Semiconductor



Hardware Design Considerations

cop_TDO | [1] NC
COP_TDI COP_TRST
NC [6] | cop_vDD_SENSE

COP_TCK COP_CHKSTP_IN
cop_Tms | 9] NC

COP_SRESET | [11] [12] | NC

COP_FRESET Nopn

COP_CHKSTP_OUT GND

Figure 52. COP Connector Physical Pinout
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3.10 Guidelines for High-Speed Interface Termination

3.10.1 SerDes Interface

The high-speed SerDes interface can be disabled through the POR input cfg_io_portg0:2] and through the DEV DISR register
in software. If a SerDes port is disabled through the POR input the user can not enable it through the DEVDISR register in
software. However, if a SerDes port is enabled through the POR input the user can disable it through the DEVDISR register in
software. Disabling a SerDes port through software should be done on atemporary basis. Power isaways required for the
SerDesinterface, even if the port is disabled through either mechanism. Table 61 describes the possible enabled/disabled
scenarios for a SerDes port. The termination recommendations must be followed for each port.

Table 61. SerDes Port Enabled/Disabled Configurations

Disabled through POR input Enabled through POR input

Enabled through DEVDISR SerDes port is disabled (and cannot | SerDes port is enabled
be enabled through DEVDISR)
Partial termination may be required1
Complete termination required (Reference clock is required)

(Reference clock not required

Disabled through DEVDISR SerDes port is disabled after software
SerDes port is disabled (through disables port
POR input)
Same termination requirements as
Complete termination required when the port is enabled through POR
(Reference clock not required) input?

(Reference clock is required)

' Partial termination when a SerDes port is enabled through both POR input and DEVDISR is determined by the
SerDes port mode. If port 1 is in x4 PCI Express mode, no termination is required because all pins are being
used. If port 1 is in x1/x2 PCI Express mode, termination is required on the unused pins. If port 2 is in x8 PCI
Express mode, no termination is required because all pins are being used. If port 1 is in x1/x2/x4 PCI Express
mode, termination is required on the unused pins.

If a SerDes port is enabled through the POR input and then disabled through DEVDISR, no hardware changes
are required. Termination of the SerDes port should follow what is required when the port is enabled through
both POR input and DEVDISR. See Note 1 for more information.

If the high-speed SerDes port requires complete or partial termination, the unused pins should be terminated as described in this
section.
The following pins must be left unconnected (floating):
e SDn _TX[7:0]
« SDn_TX[7:0]
The following pins must be connected to GND:
e SDn_RX[7:0]
SDn_RX[7:0]
SDn_REF CLK
SDn_REF_CLK

For other directions on reserved or no-connects pins, see Section 1, “Pin Assignments and Reset States.”
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modeled as a collapsed thermal resistance with thermal conductivity of 12.1 W/(m « K) and an effective height of 0.1 mm. The
thermal model uses median dimensionsto reduce grid. Please refer to the case outline for actual dimensions.

The thermal model uses approximate dimensionsto reduce grid. The approximations used do not impact thermal performance.
Please refer to the case outline for exact dimensions.

Conductivity Value Unit
Die
Die (8.5 x 9.7 x 0.86mm)
z Bump and Underfill
Silicon Temperature
dependent Substrate
Bump and Underfill (8.5 x 9.7 x 0.07 mm) Solder/Air
Collapsed Resistance Side View of Model (Not to Scale)
k, 8.1 W/(m o K) .
—_—>
Substrate (29 x 29 x 1.18 mm)
kx 23.3 W/(m « K) Substrate
ky 23.3
k, 0.95
Solder and Air (29 x 29 x 0.4 mm) Die
Ky 0.034 W/(m o K)
ky 0.034
k, 12.1 y

Top View of Model (Not to Scale)
Figure 57. MPC8610 Thermal Model

3.12.2.5 Temperature Diode

The MPC8610 has atemperature diode on the microprocessor that can be used in conjunction with other system temperature
monitoring devices (such as Analog Devices, ADT7461™). These devices use the negative temperature coefficient of adiode
operated at a constant current to determine the temperature of the microprocessor and its environment. For proper operation,
the monitoring device used should auto-calibrate the device by canceling out the V gg variation of each MPC8610's internal
diode.

The following are the specifications of the MPC8610 on-board temperature diode:

V;>040V

V; <090V

Operating range 2—-300 pA
Diode leakage < 10 nA @ 125°C
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