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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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Pin Assignments and Reset States

Table 1. Signal Reference by Functional Block (continued)

Name' Package Pin Number Pin Type Power Supply Notes
UART_SIN1/IR2_RXD/ F25 | OVpp 23
GPI102[7]

UART_SOUT1/IR2_TXD |H24 o OVpp 23
UART_CTS1/GPIO2[8] c23 [ OVpp 23
UART_RTST1 D23 o OVpp

IrDA Signals*
IR1_TXD/GPIO2[13] Fo7 o OVpp 23
IR1_RXD/GPI02[14] E26 | OVpp 23
IR_CLKIN F28 | OVpp
IR2_TXD/UART_SOUT1  |H24 o OVpp 23
IR2_RXD/UART_SIN1/ F25 | OVpp 23
GPI102[7]

SPI Signals

SPIMOSI/UART_SINO/ K24 I/0 OVpp 23
GPI02[5]
SPIMISO/UART_SOUTO  |H25 I/0 OVpp 23
SPISEL/IIC2_SDA/ E27 I OVpp 23
GPI102[12]
SPICLK/IIC2_SCL/ E28 | OVpp 23
GPI02[11]

SSI Signals® ©
SSI1_RXD/LA15 R19 | BVpp 23
SSI1_TXD/LA10 P19 0 BVpp 23
SSI1_RFS/LA14 R18 I/0 BVpp 23
SSI1_TFS/LA11 M27 I/0 BVpp 23
SSI1_RCK/LA13 P28 I/0 BVpp 23
SSI1_TCK/LA12 u1s I/0 BVpp 23
SSlI2_RXD/LA21 P21 | BVpp 23
SSI2_TXD/LA16 R20 0 BVpp 23
SSI2_RFS/LA20 P20 I/0 BVpp 23
SSI2_TFS/LA17 M18 I/0 BVpp 23
SSI2_RCK/LA19 N27 I/0 BVpp 23
SSI2_TCK/LA18 N18 I/0 BVpp 23

DMA Signals*
DMA1_DREQO/IRQ6/ G27 | OVpp 22,23
GP102[24]
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Pin Assignments and Reset States

Table 1. Signal Reference by Functional Block (continued)

Name' Package Pin Number Pin Type Power Supply Notes
DMA1_DREQS/IRQ9/ H26 | OVpp 23
GPI102[26]

DMA1_DACKO0/IRQ7/ J25 (0] OVpp 23
GPI02[25]

DMA1_DACKS/IRQ10/ J26 (0] OVpp 23
GPI102[27]

DMA1_DDONEO0/IRQ8 J27 o] OVpp 23
DMA1_DDONES3/IRQ11/ |K27 ¢] OVpp 23
GPI102[28]

DMA2_DREQO0/LCS5 R23 | OVpp 23
DMA2_DREQ3/ GPIO2[29] | H27 | OVpp 23
DMA2_DACKO0/LCS6 N26 (0] OVpp 23
DMA2_DACK3/ GPIO2[30] |H28 (0] OVpp 23
DMA2_DDONEO/LCS7 R26 (0] OVpp 23
DMA2_DDONE3/ J28 (0] OVpp 23
GPIO2[31]

General-Purpose Timer Signals*

GTM1_TIN1/GPIO2[15] us | OVpp 23
GTM1_TIN3/GPIO2[21] W2 | OVpp 23
GTM1_TGATE1/ V2 | OVpp 23
GPIO2[16]

GTM1_TGATES/ U1 | OVpp 23
GPI02[22]

GTM1_TOUT1/GPIO2[17] |W3 (0] OVpp 23
GTM1_TOUT3/GPIO2[23] |U2 (0] OVpp 23
GTM2_TIN1/GPI1O2[18] V1 | OVpp 23
GTM2_TGATE1/ Wi | OVpp 23
GPIO2[19]

GTM2_TOUT1/GPIO2[20] (V3 (0] OVpp 23

PCI Signals*
PCI_AD[31:0] M1, M2, M3, M4, M5,M7, L1, L6, J1, K2, K3, I/0 OVpp
K4, K5,K6,K7,H1,H7,G1, G2, G3, G4, G5,
G6, F1, F4, F6, F7, F8, D2, D3, E1, E2

PCI_C/BE[3:0] L2, J2, H6, F2 I/0 OVpp

PCI_PAR H5 I/0 OVpp

PCI_FRAME J3 /0 OVpp

PCI_TRDY J6 I/0 OVpp
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Pin Assignments and Reset States

Table 1. Signal Reference by Functional Block (continued)

1

power supply for
SerDes port 2

Name Package Pin Number Pin Type Power Supply Notes
No Connects B1, B10, C2, C3, E22, F18, G11, G18, H8, — — 16
H11, H14, J11, AA1, AA2, AA3, AA4
Power and Ground Signals
MV ger AE14 DDR2 reference GVpp/2
voltage
OVpp C24, C26, D1, E25, F3, G7, G25, H4, J24, LCD, general OVpp
K1, L4, L7, N5, P10, P7, T4, T8, V5, V8 purpose timer,
PCI, MPIC, I°C,
DUART, IrDA,
SPI, DMA,
system control,
clocking, debug,
test, JTAG, &
power
management
1/0O supply
GVpp Y2, Y16, AA7, AA24, AA26, AB14, AB17, DDR SDRAM GVpp
AC2, AC5, AC6, AC9, AC12, AC18, AC21, I/O supply
AC24,AC27, AE4, AE7, AE10, AE13, AE16,
AE19, AE22, AE25, AF2, AG5, AG8, AG11,
AG14, AG17, AG20, AG23, AG26, AH1
BVpp L27, M20, M24, P18, P22, P26, U19, U27, | eLBC & SSII/O BVpp
V24, W21, AA20 voltage
S1Vpp A3, A10, B5, B8, D4, D7 Receiver and S1Vpp
SerDes core
power supply for
port 1
S2Vpp A11, A15, A19, A23, B13, B17, B21, C14, Receiver and S2Vpp
C18, D12, D16, D20 SerDes core
power supply for
port 2
X1Vpp F11, G9, H12, J10, K13 Transmitter X1Vpp
power supply for
SerDes port 1
X2Vpp F13, F17, F21, G15, G19, H18, H22, J16, Transmitter X2Vpp
J20 power supply for
SerDes port 2
L1Vpp K14 Digital logic L1Vpp
power supply for
SerDes port 1
L2Vpp K16, K18 Digital logic L2Vpp

MPC8610 Integrated Host Processor Hardware Specifications, Rev. 2

Freescale Semiconductor

11




V¥ ¢
i

Electrical Characteristics

Figure 3 illustrates the power up sequence as described above.

A
33V4 OVpp
o 25VL s N e — B
U) -
s . GVpp, = 1.8/2.5V
z TN MVger
2 18V+ e — e _
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Notes:

1.
2.
3.

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
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Electrical Characteristics

Table 22. DDR SDRAM Output AC Timing Specifications (continued)

At recommended operating conditions.

Parameter Symbol1 Min Max Unit Notes

MDQS epilogue end tDDKHME -0.6 0.6 ns 6

Notes:

1.

w N

©

The symbols used for timing specifications follow the pattern of t it two letters of functional block)(signal)(state)(reference)(state) fO
inputs and tirst two letters of functional block)(reference)(state)(signal)(state) fOr outputs. Output hold time can be read as DDR timing
(DD) from the rising or falling edge of the reference clock (KH or KL) until the output went invalid (AX or DX). For example,
tppkHAs Symbolizes DDR timing (DD) for the time ty,cx memory clock reference (K) goes from the high (H) state until outputs
(A) are setup (S) or output valid time. Also, tppk| px sSymbolizes DDR timing (DD) for the time ty;cx memory clock reference
(K) goes low (L) until data outputs (D) are invalid (X) or data output hold time.

. All MCK/MCK referenced measurements are made from the crossing of the two signals +0.1 V.
. ADDR/CMD includes all DDR SDRAM output signals except MCK/MCK, MCS, and MDQ/MECC/MDM/MDQS.
. Note that tppkpmn follows the symbol conventions described in note 1. For example, tppknmH describes the DDR timing (DD)

from the rising edge of the MCK([n] clock (KH) until the MDQS signal is valid (MH). tppknmn €an be modified through control
of the DQSS override bits in the TIMING_CFG_2 register. This will typically be set to the same delay as the clock adjust in
the CLK_CNTL register. The timing parameters listed in the table assume that these 2 parameters have been set to the same
adjustment value. See the MPC8610 Integrated Host Processor Reference Manual, for a description and understanding of
the timing modifications enabled by use of these bits.

. Determined by maximum possible skew between a data strobe (MDQS) and any corresponding bit of data (MDQ), ECC

(MECC), or data mask (MDM). The data strobe should be centered inside of the data eye at the pins of the microprocessor.

. All outputs are referenced to the rising edge of MCK[n] at the pins of the microprocessor. Note that tppkympe follows the

symbol conventions described in note 1.

. Maximum DDR1 frequency is 400 MHz.

Per the JEDEC spec the DDR2 duty cycle at 400 and 533 MHz is the low and high cycle time values.

NOTE

For the ADDR/CMD setup and hold specificationsin Table 22, it is assumed that the clock
control register is set to adjust the memory clocks by 1/2 applied cycle.

Figure 5 shows the DDR SDRAM output timing for the MCK to MDQS skew measurement (tppkymn)-

MCKI[n] ——\i \/
MCK([n] | /\
:4— tMICK —>

| | |
| 'DDKHMHmMax) = 0.6 ns

< N D

|
|
|
| |
| |
MDQS : :
| |
| | |
| 'DDKHMH(min) = 0.6 hs
| |
|
|
|
|
|
|

MDQS

Figure 5. Timing Diagram for tDDKHMH
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Electrical Characteristics

Table 26. Local Bus Timing Parameters (BVpp = 3.3 V, 2.5 V and 1.8 V) (continued)

Parameter Symbol1 Min Max Unit Notes
Input setup to local bus clock (except LGTA/LUPWAIT) tLBIVKH1 4.5 — ns 3,4
LGTA/LUPWAIT input setup to local bus clock tL BIVKL2 4.3 — ns 3,4
Input hold from local bus clock (except LGTA/LUPWAIT) L BIXKH1 — 0.8 ns 3,4
LGTA/LUPWAIT input hold from local bus clock tLBIXKL2 — 0.7 ns 3,4
LALE output transition to LAD/LDP output transition tLBoTOT 0.75 — ns 5
(LATCH hold time)
Local bus clock to output valid (except LAD/LDP and LALE) t BkLOV1 — 1.1 ns
Local bus clock to data valid for LAD/LDP t BkLOV2 — 1.2 ns 3
Local bus clock to address valid for LAD, and LALE t BkLOV3 — 1.2 ns 3
Local bus clock to LALE assertion t BkLOV4 — 1.4 ns
Output hold from local bus clock (except LAD/LDP and t BKLOX1 -0.6 — ns 3
LALE)
Output hold from local bus clock for LAD/LDP t BkLOX? -0.6 — ns 3
Local bus clock to output high Impedance (except t BkLOZ1 — 2.5 ns 6
LAD/LDP and LALE)
Local bus clock to output high Impedance for LAD/LDP t BkLOZ2 — 2.5 ns 6

Note:

1

- The symbols used for timing specifications follow the pattern of it two letters of functional block)(signal)(state)(reference)(state) for

inputs and tirst two letters of functional block)(reference)(state)(signal)(state) for outputs. For example, t, gjxkH1 symbolizes local bus
timing (LB) for the input (I) 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.

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

complementary signals at BVpp/2. Skew number is valid only when LCLK[m] and LCLK|n] have the same load.

. All signals are measured from BVpp/2 of the edge of local bus clock to 0.4 x BV pp of the signal in question for 3.3-V signaling

levels.

. Input timings are measured at the pin.
. The value of t goroT is the measurement of the minimum time between the negation of LALE and any change in LAD.
. 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.

. Guaranteed by design.

Figure 8 provides the AC test load for the local bus.

Output 4€> Z,=50Q <>—\A/\/¥BVDD/2
RL=50Q

Figure 8. Local Bus AC Test Load

Figure 9 to Figure 11 show the local bus signals.
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Electrical Characteristics

Table 27. DIU DC Electrical Characteristics (continued)

Parameter Symbol Min Max Unit

Low-level output voltage (OVpp = min, Ig, = 100 pA) VoL — 0.2 \Y

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

2.8.2 DIU AC Timing Specifications

Figure 12 depicts the horizontal timing (timing of one line), including both the horizontal sync pulse and the data. All
parameters shown in the diagram are programmable. This timing diagram corresponds to positive polarity of the
DIU_CLK_OUT signal and active-high polarity of the DIU_HSYNC, DIU_VSYNC, and DIU_DE signals. By default, all
control signa s and the display data are generated at the rising edge of theinternal pixel clock, and the DIU_CLK_OUT output
to drive the panel hasthe same polarity with the internal pixel clock. User can select the polarity of the DIU_HSYNC and
DIU_VSYNC signal (viathe SYN_POL register), whether active-high or active-low, the default is active-high. The DIU_DE
signal is always active-high.

B tHsp =
St i tPwH tBPH tsw tFPH
artof Line |¢ >< >l > |<
Y<——>—trcp
r "
DIU_CLK_OUT | L
| |

N\ -
DIU_LD Invalid| Data 1 W X XpeLa XX Invalid Data
- =

,\l

DIU_HSYNC__| N

\ \

,\l
DIU_DE ,\l ,\l ,\l

Figure 12. TFT DIU/LCD Interface Timing Diagram—Horizontal Sync Pulse
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Electrical Characteristics

2.12.2.4 SSI Receiver Timing with External Clock

Table 38 provides the receiver timing parameters with external clock.

Table 38. SSI Receiver with External Clock Timing Parameters

Parameter Symbol Min Max Unit
External Clock Operation
(Tx/Rx) CK clock period SS22 81.4 — ns
(Tx/Rx) CK clock high period SS23 36.0 — ns
(Tx/Rx) CK clock rise time SS24 — 6.0 ns
(Tx/Rx) CK clock low period SS25 36.0 — ns
(Tx/Rx) CK clock fall time SS26 — 6.0 ns
(Rx) CK high to FS high §S32 -10.0 15.0 ns
(Rx) CK high to FS low SS34 10.0 — ns
(Tx/Rx) external FS rise time SS35 — 6.0 ns
(Tx/Rx) external FS fall time SS36 — 6.0 ns
SRXD setup time before (Rx) CK low SS40 10.0 — ns
SRXD hold time after (Rx) CK low SS41 2.0 — ns

Figure 20 provides the SSI receiver timing with external clock.

[ €«—— SS22——>
SS26—» |« < SS24

SS823 > <«—>»1— SS825

A

SSIn_TCK
(Inputy —— ———

A

SS32 —» [€—SS34

C

p)
SSIn_RFS SS35 —x|/ [« §§S§
(Input) <>

——SS41
SS36 —>»| |<—

SS40 —»| |
SSIn_RXD £b) ><
(Input) S

Figure 20. SSI Receiver with External Clock Timing Diagram
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Electrical Characteristics

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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Electrical Characteristics

— For external AC-coupled connection, there is no common mode voltage requirement for the clock driver. Since
the external AC-coupling capacitor blocksthe 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 inputsis alowed to swing below and
above the command mode voltage (SGND). Figure 32 shows the SerDes reference clock input requirement for
AC-coupled connection scheme.

»  Single-ended mode

— Thereference clock can also be single-ended. The SDn_REF_CL K input amplitude (single-ended swing) must be
between 400 and 800 mV peak-peak (from V i, 10 V a) With SDn_REF_CLK either left unconnected or tied to
ground.

— The SDn_REF _CLK input average voltage must be between 200 and 400 mV. Figure 33 shows the SerDes
reference clock input requirement for single-ended signaling mode.

— To meet the input amplitude requirement, the reference clock inputs might need to be DC- or AC-coupled
externally. For the best noise performance, the reference of the clock could be DC- or AC-coupled into the unused
phase (SDn_REF_CLK) through the same source impedance as the clock input (SDn_REF_CLK) in use.

200 mV < Input Amplitude or Differential Peak < 800 mV

SDn_REF_CLK ] Vimax < 800 mV
4/ 100 mV < Vg < 400 mV
SDn_REF_CLK Vinin 20 V

Figure 31. Differential Reference Clock Input DC Requirements (External DC-Coupled)

200mV < Input Amplitude or Differential Peak < 800 mV
SDn_REF_CLK / Vmax < Vem + 400 mV

SDn_REF_CLK Vinin = Vem — 400 mV

Figure 32. Differential Reference Clock Input DC Requirements (External AC-Coupled)

400 mV < SDn_REF_CLK Input Amplitude < 800 mV
_____ |

SDn_REF_CLK 4/

SDn_REF_CLK /

Figure 33. Single-Ended Reference Clock Input DC Requirements

{

oV
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2.17.3 SerDes Transmitter and Receiver Reference Circuits

Figure 40 shows the reference circuits for SerDes data lane’s transmitter and receiver.

SD1_TXnor SD1_RXn or

SD2_TXn SD2_RXn
50 Q N

50 Q

A X
SD1_TXnor SD1_RXn or 250Q
SD2_TXn SD2_RXn

Figure 40. SerDes Transmitter and Receiver Reference Circuits

Receiver

Transmitter

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

*  Section 2.18, “PCI Express’

Notethat external AC Coupling capacitor isrequired for the above serial transmission protocol swith the capacitor val ue defined
in specification of each protocol section.

2.18 PCI Express

This section describes the DC and AC electrical specifications for the PCI Express bus of the MPC8610.

2.18.1 DC Requirements for PCI Express SDn_REF_CLK and
SDn_REF_CLK

For more information, see Section 2.17.2, “ SerDes Reference Clocks.”

2.18.2 AC Requirements for PCI Express SerDes Clocks

Table 48 lists AC reguirements.
Table 48. SDn_REF_CLK and SDn_REF_CLK AC Requirements

Symbol Parameter Description Min Typ Max Units
tRer REFCLK cycle time — 10 — ns
trercy | REFCLK cycle-to-cycle jitter. Difference in the period of any two — — 100 ps

adjacent REFCLK cycles

treppy | Phase jitter. Deviation in edge location with respect to mean =50 — 50 ps
edge location

2.18.3 Clocking Dependencies

The ports on the two ends of alink must transmit data at a rate that is within 600 parts per million (ppm) of each other at all
times. Thisis specified to allow bit rate clock sources with a+300 ppm tolerance.
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Table 49. Differential Transmitter (TX) Output Specifications (continued)

Symbol Parameter Min | Nom | Max | Units Comments
Tcrosslink Crosslink 0 1 ms | This random timeout helps resolve conflicts in
random timeout crosslink configuration by eventually resulting in only
one downstream and one upstream port. See Note 7

Notes:

1.) No test load is necessarily associated with this value.

2.) Specified at the measurement point into a timing and voltage compliance test load as shown in Figure 43 and measured over
any 250 consecutive TX Uls. (Also refer to the transmitter compliance eye diagram shown in Figure 41.)

3.) A Trx.eye = 0.70 Ul provides for a total sum of deterministic and random jitter budget of Ttx_jTrER-MAX = 0.30 Ul for the
transmitter collected over any 250 consecutive TX Uls. The T1x.gyE-MEDIAN-to-MAX-JITTER Median is less than half of the total
TX jitter budget collected over any 250 consecutive TX Uls. It should be noted that the median is not the same as the mean.
The jitter median describes the point in time where the number of jitter points on either side is approximately equal as opposed
to the averaged time value.

4.) The transmitter input impedance shall result in a differential return loss greater than or equal to 12 dB and a common mode
return loss greater than or equal to 6 dB over a frequency range of 50 MHz to 1.25 GHz. This input impedance requirement
applies to all valid input levels. The reference impedance for return loss measurements is 50 Q to ground for both the D+ and
D- line (that is, as measured by a vector network analyzer with 50-Q probes—see Figure 43). Note that the series capacitors
Crx is optional for the return loss measurement.

5.) Measured between 20—-80% at transmitter package pins into a test load as shown in Figure 43 for both V1y_p, and Vry_p_.

6.) See Section 4.3.1.8 of the PCI Express Base Specifications, Rev. 1.0a.

7.) See Section 4.2.6.3 of the PCI Express Base Specifications, Rev. 1.0a.

2.18.4.2 Transmitter Compliance Eye Diagrams
The TX eyediagram in Figure 41 is specified using the passive compliance/test measurement load (see Figure 43) in place of
any real PCI Express interconnect + RX component.

There are two eye diagrams that must be met for the transmitter. Both eye diagrams must be aligned in time using the jitter
median to locate the center of the eye diagram. The different eye diagrams will differ in voltage depending whether itisa
transition bit or a de-emphasized bit. The exact reduced voltage level of the de-emphasized bit will always be relative to the
transition hit.

The eye diagram must be valid for any 250 consecutive Uls.

A recovered TX Ul iscalculated over 3500 consecutive unit intervals of sample data. The eye diagramis created using all edges
of the 250 consecutive Ul in the center of the 3500 Ul used for calculating the TX UI.

NOTE

It is recommended that the recovered TX Ul iscalculated using all edgesin the 3500
consecutive Ul interval with afit agorithm using a minimization merit function (i.e., least
sguares and median deviation fits).
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Vex-piFF =0 mV
(D+ D— Crossing Point)
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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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Figure 47 provides the boundary-scan timing diagram.

JTAG ~—
External Clock N\ VM N VM
tTDVKH —>|  [<—
§ <— tyTDXKH
Boundary >< Input ><
Data Inputs ¥ < Data Valid >
< tTKLDV
tyTkLDX —> <
Boundary .
Data Outputs Qutput Data Valid

—> YTKLDZ ’47
Boundary .
Data Outputs Output Data Valid >4 N

VM = Midpoint Voltage (OVpp/2)

Figure 47. Boundary-Scan Timing Diagram

3 Hardware Design Considerations

This section provides el ectrical and thermal design recommendations for successful application of the MPC8610.

3.1 System Clocking

Thissection describesthe PLL configuration of the M PC8610. Note that the platform clock isidentical to theinternal MPX bus
clock.
This device includes six PLLS, as follows:
1. Theplatform PLL generates the platform clock from the externally supplied SY SCLK input. The frequency ratio
between the platform and SY SCLK is selected using the platform PLL ratio configuration bits as described in
Section 3.1.2, “Platform/MPX to SYSCLK PLL Ratio.”

2. Thee600 core PLL generates the core clock from the platform clock. The frequency ratio between the e600 core
clock and the platform clock is selected using the @600 PLL ratio configuration bits as described in Section 3.1.3,
“e600 Core to MPX/Platform Clock PLL Ratio.”

3. ThePCl PLL generatesthe clocking for the PCI bus
4. Each of the two SerDesblockshasaPLL.
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3.2 Power Supply Design and Sequencing

3.2.1 PLL Power Supply Filtering

Each of the PLLslisted above is provided with power through independent power supply pins (AVpp_Plat, AVpp_Core,

AV pp_PCl, and SDnAV pp, respectively). The AVpp level should always be equivalent to Vpp, and preferably these voltages
will be derived directly from Vpp through alow frequency filter scheme such as the following.

There are anumber of waysto reliably provide power to the PLLS, but the recommended solution is to provide independent
filter circuits per PLL power supply, oneto each of the AV pp type pins. By providing independent filters to each PLL the
opportunity to cause noise injection from one PLL to the other is reduced.

Thiscircuit isintended to filter noise in the PLL s resonant frequency range from a 500 kHz to 10 MHz range. It should be built
with surface mount capacitors with minimum effective series inductance (ESL). Consistent with the recommendations of

Dr. Howard Johnson in High Speed Digital Design: A Handbook of Black Magic (Prentice Hall, 1993), multiple small
capacitors of equal vaue are recommended over a single large value capacitor.

Each circuit should be placed as close as possible to the specific AV pp type pin being supplied to minimize noise coupled from
nearby circuits. It should be possible to route directly from the capacitors to the AV pp type pin, which is on the periphery of
783 FC-PBGA the footprint, without the inductance of vias.

Figure 48 shows the filter circuit for the platform PLL power supplies (AV pp_PLAT).

10Q
Vpp_PLAT o VWA i _lc_ O AVpp_Plat
2.2 yF 2.2 yF

Low ESL Surface Mount Capacitors
GND

Figure 48. MPC8610 PLL Power Supply Filter Circuit (for Platform)

Figure 49 shows the filter circuit for the core PLL power supply (AV pp_Core).

10Q
Vpp_Core o VAATAA l i o AVpp_Core
2.2 uF 2.2 uF

Low ESL Surface Mount Capacitors
GND

Figure 49. MPC8610 PLL Power Supply Filter Circuit (for Core)

The SDnAV pp signals provide power for the analog portions of the SerDes PLLs. To ensure stability of theinternal clock, the
power supplied tothe PLL isfiltered using acircuit similar to the one shown in Figure 50. For maximum effectiveness, thefilter
circuit is placed as closely as possible to the SDnAV p balls to ensure it filters out as much noise as possible. The ground
connection should be near the SDnAV p balls. The 0.003-pF capacitor is closest to the balls, followed by the two 2.2-puF
capacitors, and finally the 1 ohm resistor to the board supply plane. The capacitors are connected from SDnAV p to the ground
plane. Use ceramic chip capacitors with the highest possible self-resonant frequency. All traces should be kept short, wide and
direct.

1.0 Q

Voo o—WW—¢-

T

i O SDnAVDD
0.003 pF

22 pF ! i 2.2 pF !

GND
1. An 0805 sized capacitor is recommended for system initial bring-up.

Figure 50. SerDes PLL Power Supply Filter

MPC8610 Integrated Host Processor Hardware Specifications, Rev. 2

76 Freescale Semiconductor



Hardware Design Considerations

SRESET
HRESET

OVDD
OVDD

OVDD

OVDD

TRST

OVpp

OVpp
CKSTP_OUT
OVpp

OVpp
CKSTP_IN
TMS

TDO

TDI

TCK

From Target | SRESET
Board Sources D_
(if any) | HRESET
HRESET 10 kQ
13 > VAVaVan
SRESET
11 > —/\/\V
10 kQ
A
10 kQ
__ 10 kQ
TRST
[ 4
2 kQ
3 4
o | VDD_SENSE vy
10 kQ
5
IE‘ 51 \/\/\/_
.5 CKSTP_OUT
El 10 kQ
142 10 kQ
Neon CKSTP_IN
5 8
S ™S
S 9t
COP Connector E ] TDO
Physical Pin Out g <TDI
© sl»
TCK
7
21— NC
10 — NC
12 — NC
16 —

Notes:

1. RUN/STOP, normally found on pin 5 of the COP header, is not implemented.
Connect pin 5 of the COP header to OVpp with a 10-kQ pull-up resistor.
2. Key location; pin 14 is not physically present on the COP header.

Figure 53. JTAG Interface Connection

MPC8610 Integrated Host Processor Hardware Specifications, Rev. 2

82

Freescale Semiconductor




Hardware Design Considerations

3.11 Guidelines for PCI Interface Termination

PCI termination if PCI isnot used at al.
Option 1
e If PCI arbiter is enabled during POR,

— All AD pinswill be driven to the stable states after POR. Therefore, al ADs pins can be floating. This includes
PCI_ADI[31:0], PCI_C/BE[3:0], and PCI_PAR signals.
— AllI PCI control pins can be grouped together and tied to OV pp through a single 10-k<2 resistor.
— Itisoptional to disable PCI block through DEVDISR register after POR reset.
Option 2
e If PCI arbiter isdisabled during POR,

— All AD pinswill bein the input state. Therefore, all ADs pins need to be grouped together and tied to OV pp
through a single (or multiple) 10-kQ resistor(s)

— Al PCI control pins can be grouped together and tied to OV pp through a single 10-k< resistor
— Itisoptional to disable PCI block through DEVDISR register after POR reset.

3.12 Thermal

This section describes the thermal specifications of the MPC8610.

3.12.1 Thermal Characteristics
Table 62 provides the package thermal characteristics for the MPC8610.

Table 62. Package Thermal Characteristics'

Characteristic Symbol Value Unit | Notes
Junction-to-ambient thermal resistance, natural convection, single-layer (1s) board Resa 24 °C/W 1
Junction-to-ambient thermal resistance, natural convection, four-layer (2s2p) board Reua 18 °C/W 1
Junction-to-ambient thermal resistance, 200 ft/min airflow, single-layer (1s) board Rguma 18 °C/W 1
Junction-to-ambient thermal resistance, 200 ft/min airflow, four-layer (2s2p) board Rguma 15 °C/W 1
Junction-to-board thermal resistance Rous 10 °C/W 2
Junction-to-case thermal resistance ReJc <0.1 °C/W 3

Notes:

1. Junction-to-ambient thermal resistance determined per JEDEC JESD51-3 and JESD51-6. Thermal testboard meets JEDEC
specification for this package.

2. Junction-to-board thermal resistance determined per JEDEC JESD51-8. Thermal test board meets JEDEC specification for
the specified package.

3. Junction-to-case resistance is less than 0.1°C/W because the silicon die is the top of the packaging case..

3.12.2 Thermal Management Information

This section provides thermal management information for the flip-chip, plastic ball-grid array (FC_PBGA) package for
air-cooled applications. Proper thermal control designis primarily dependent on the system-level design—the heat sink, airflow,
and thermal interface material. The M PC8610 implements several features designed to assist with thermal management,
including the temperature diode. The temperature diode allows an external device to monitor the die temperaturein order to
detect excessive temperature conditions and a ert the system; see Section 3.12.2.5, “ Temperature Diode,” for moreinformation.
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To reduce the die-junction temperature, heat sinks are required; due to the potential large mass of the heat sink, attachment
through the printed-circuit board is suggested. In any implementation of a heat sink solution, the force on the die should not
exceed ten poundsforce (45 newtons). Figure 54 showsa spring clip through the board. Occasionally the spring clip is attached
to soldered hooks or to a plastic backing structure. Screw and spring arrangements are also frequently used.

Heat Sink FC-PBGA Package

Heat Sink . (—l |_| |_| r
OO0

Thermal
Interface Material

- >

Printed-Circuit Board
Figure 54. FC-PBGA Package Exploded Cross-Sectional View with Several Heat Sink Options

Suitable heat sinks are commercially available from the following vendors:
Aavid Thermalloy 603-224-9988
80 Commercia St.
Concord, NH 03301
Internet: www.aavidthermalloy.com
Advanced Thermal Solutions 781-769-2800
89 Access Road #27.
Norwood, MA02062
Internet: www.gats.com
Alpha Novatech 408-749-7601
473 Sapena Ct. #12
Santa Clara, CA 95054
Internet: www.al phanovatech.com
Calgreg Thermal Solutions 888-732-6100
60 Alhambra Road, Suite 1
Warwick, Rl 02886
Internet: www.calgreg.com
International Electronic Research Corporation (IERC) 818-842-7277
413 North Moss St.
Burbank, CA 91502
Internet: www.ctscorp.com
Millennium Electronics (MEI) 408-436-8770
Loroco Sites

671 East Brokaw Road
San Jose, CA 95112
I nternet: www.mei-thermal.com
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Product Documentation

The following documents are required for a complete description of the device and are needed to design properly with the part.
» MPCB8610 Integrated Host Processor Reference Manual (document number: MPC8610RM)
* €600 PowerPC Core Reference Manual (document number: EGOOCORERM)

7

Revision History

Table 65 summarizes revisions to this document.

Table 65. Revision History

Rev. No.

Date

Substantive Change(s)

1/2009

¢ Updated Table of Contents

* Removed subheading Section 1.1. pin assignments.

* Promoted section 4.3, “Ordering Information,” and associated subsections to Section 4, “Ordering
Information.” Renumbered subsequent sections and subsections accordingly.

01/2009

¢ Updated Table of Contents

* Removed Serial Rapid IO from Section 2.4.4, “Platform Frequency Requirements for PCI-Express”
because SRIO is not available on MPC8610.

Removed note in Table 21 and Table 22 that states “Minimum DDR2 frequency is 400 MHz.”

In Table 31, removed rows for tio., and ti,cr Added row for Cb.

Replaced 1067 with 1066 in Table 63.

Replaced CBGA with PBGA in Section 5.1, “Package Parameters for the MPC8610.”

10/2008

Initial release.
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