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Electrical Characteristics

Table 5. Power Dissipation (continued)5

Core ccB DDR Vbp Vv Junction
Frequen |Frequen |Frequen| Platfor C(I)Jrz: Tempera Core Power Platform Power®

Power Mode cy cy cy m ture Notes

(MHz) | (MHz) | (MHz) | (V) (V) (°C) | mean’ | Max | mean’ | Max
Maximum (A) 105 — 5.3/4.4 — 5.0/40 | 1,3,8
Thermal (W) 1250 500 500 10 10 /90 — 4.4/3.6 — 5.0/40 | 1,4,8
Typical (W) 65 2.2 1.7 1
Doze (W) 1.6 2.4 1.5 2.1 1
Nap (W) 0.8 1.6 1.5 2.1 1
Sleep (W) 0.8 1.6 1.1 1.7 1
Deep Sleep 35 0 0 0.6 1.2 1,6
(W)
Notes:

1

. These values specify the power consumption at nominal voltage and apply to all valid processor bus frequencies and

configurations. The values do not include power dissipation for 1/0 supplies.

. Typical power is an average value measured at the nominal recommended core voltage (Vpp) and 65°C junction temperature

(see Table 3) while running the Dhrystone benchmark.

. Maximum power is the maximum power measured with the worst process and recommended core and platform voltage (Vpp)

at maximum operating junction temperature (see Table 3) while running a smoke test which includes an entirely
L1-cache-resident, contrived sequence of instructions which keep the execution unit maximally busy.

. Thermal power is the maximum power measured with worst case process and recommended core and platform voltage (Vpp)

at maximum operating junction temperature (see Table 3) while running the Dhrystone benchmark.

. Maximum power is the maximum number measured with USB1, eTSEC1, and DDR blocks enabled. The Mean power is the

mean power measured with only external interrupts enabled and DDR in self refresh.

. Mean power is provided for information purposes only and is the mean power consumed by a statistically significant range of

devices.

. Maximum operating junction temperature (see Table 3) for Commercial Tier is 90 0¢, for Industrial Tier is 105 °C.
. Platform power is the power supplied to all the Vpp p| aT PINS.

See Section 2.23.6.1, “SY SCLK to Platform Frequency Options,” for the full range of CCB frequencies that the chip supports.
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Electrical Characteristics

Thistable provides the DDR capacitance when GV pp(type) = 1.8 V.
Table 14. DDR2 SDRAM Capacitance for GVpp(typ)=1.8 V

Parameter/Condition Symbol Min Max Unit Notes
Input/output capacitance: DQ, DQS, DQS Cpo 6 8 pF 1,2
Delta input/output capacitance: DQ, DQS, DQS Cpio — 0.5 pF 1,2

Note:
1. This parameter is sampled. GVpp = 1.8 V + 0.090 V (for DDR2), f = 1 MHz, Tp = 25°C, Voyt = GVpp/2, VouT
(peak-to-peak) = 0.2 V.

2. This parameter is sampled. GVbb= 1.5V = 0.075 V (for DDR3), f = 1 MHz, TA= 25°C, VouTt = GVDD/2, VoUuT
(peak-to-peak) = 0.175 V.

Thistable providesthe current draw characteristicsfor MV gge

Table 15. Current Draw Characteristics for MVggp

Parameter/Condition Symbol Min Max Unit Note
Current draw for MVgggn DDR2 SDRAM IMVREEN — 1500 A 1
DDR3 SDRAM 1250

1.The voltage regulator for MVggg must be able to supply up to 1500 pA or 1250 uA current for DDR2 or DDRS3 respectively.

2.6.2 DDR2 and DDR3 SDRAM Interface AC Electrical Characteristics

Thissection providesthe AC electrical characteristicsfor the DDR SDRAM Controller interface. The DDR controller supports
both DDR2 and DDR3 memories. Please note that although the minimum data rate for most off-the-shelf DDR3 DIMMs
availableis 800 MHz, JEDEC specification does allow the DDR3 to run at the datarate as low as 606 MHz. Unless otherwise
specified, the AC timing specifications described in this section for DDR3 is applicable for data rate between 606 MHz and
667 MHz, aslong asthe DC and AC specifications of the DDR3 memory to be used are compliant to both JEDEC specifications
as well as the specifications and requirements described in this document.

2.6.2.1 DDR2 and DDR3 SDRAM Interface Input AC Timing Specifications
These tables provide the input AC timing specifications for the DDR controller.

Table 16. DDR2 SDRAM Input AC Timing Specifications for 1.8-V Interface

At recommended operating conditions with GVbD of 1.8 V + 5%

Parameter Symbol Min Max Unit
AC input low voltage 667 ViLac — MVggg—0.20 \
<=533 — MVgeg — 0.25 Vv
AC input high voltage 667 Vibac MVgeg + 0.20 — \
<=533 MVpggg + 0.25 — %
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Figure 15. FIFO Receive AC Timing Diagram

2.9.2.2 GMII AC Timing Specifications

This section describes the GMI1 transmit and receive AC timing specifications.

29.2.21 GMII Transmit AC Timing Specifications
Thistable provides the GMII transmit AC timing specifications.

Table 28. GMII Transmit AC Timing Specifications

At recommended operating conditions with L/TVpp of 3.3 V + 5%.

Electrical Characteristics

Parameter/Condition Symbol * Min Typ Max Unit
GTX_CLK clock period taTk — 8.0 — ns
GTX_CLK to GMII data TXD[7:0], TX_ER, TX_EN delay tGTKHDXS 0.5 — 5.0 ns
GTX_CLK data clock rise time (20%-80%) taTxR — — 1.0 ns
GTX_CLK data clock fall time (80%-20%) taTxF — — 1.0 ns

Notes:

1. The symbols used for timing specifications herein follow the pattern trst 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, tgrkHpy symbolizes GMII
transmit timing (GT) with respect to the tgry clock reference (K) going to the high state (H) relative to the time date input
signals (D) reaching the valid state (V) to state or setup time. Also, tgTkHpx Symbolizes GMII transmit timing (GT) with respect
to the tgTy clock reference (K) going to the high state (H) relative to the time date input signals (D) going invalid (X) 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 gy represents the GMII(G) transmit (TX) clock. For rise and fall times,
the latter convention is used with the appropriate letter: R (rise) or F (fall).

2. Data valid tGTKHDV to GTX_CLK Min Setup time is a function of clock period and max hold time. (Min Setup = Cycle time -

Max Hold)
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Electrical Characteristics

This figure shows the GMII receive AC timing diagram.

< tarx > taRrRxR
RX_CLK
taRxH taRxF
RXD[7:0]
RX_DV
RX_ER
<«—— tGRDXKH —>
tGRDVKH —] <

Figure 18. GMII Receive AC Timing Diagram

2.9.23

This section describes the M 11 transmit and receive AC timing specifications.

MIl AC Timing Specifications

2.9.2.3.1
Thistable providesthe 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 tvTx — 400 — ns
TX_CLK clock period 100 Mbps tvTx — 40 — ns
TX_CLK duty cycle tMTXHAMTX 35 — 65 %
TX_CLK to MIl data TXD[3:0], TX_ER, TX_EN delay tMTKHDX 1 5 15 ns
TX_CLK data clock rise (20%-80%) tMTXR 1.0 — 4.0 ns
TX_CLK data clock fall (80%-20%) tMTXE 1.0 — 4.0 ns

Note:

1. The symbols used for timing specifications herein follow the pattern of it 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, tyrkrpx symbolizes Ml
transmit timing (MT) for the time tyTx 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 ty;rx 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).
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Electrical Characteristics

2.10.1 MIl Management DC Electrical Characteristics

The EC_MDC and EC_MDIO are defined to operate at a supply voltage of 3.3 V. The DC electrical characteristics for
EC_MDIO and EC_MDC are provided in the following table.

Table 44. MIl Management DC Electrical Characteristics

Parameter Symbol Min Max Unit
Supply voltage (3.3 V) OVpp 3.13 3.47 \Y
Output high voltage Vou 2.40 OVpp +0.3 \
(OVDD = Min, IOH = —40 mA)
Output low voltage VoL GND 0.40 \Y
(OVDD =Min, IOL= 40 mA)
Input high voltage VIH 2.0 — \"
Input low voltage VI — 0.90
Input high current IH — 40 uA
(OVpp = Max, Viy ' =2.1V)
Input low current i —600 — uA
(OVDD = MaX, V|N =05 V)
Note:

1. Note that the symbol V), in this case, represents the OV, symbol referenced in Table 1 and Table 2.

2.10.2 MIl Management AC Electrical Specifications

Thistable provides the M1 management AC timing specifications.

Table 45. MIl Management AC Timing Specifications
At recommended operating conditions with OVDD is 3.3 V + 5%.

Parameter/Condition Symbol 1 Min Typ Max Unit Notes
EC_MDC frequency fmpbc 0.74 2.5 8.3 MHz 2
EC_MDC period tmbe 120 400 1350 ns —
EC_MDC clock pulse width high tMDCH 32 — — ns —
EC_MDC to EC_MDIO delay tvokHox | (16 ™ toip_cik)-3 — (16 " top_cik)+3 ns 3,5,6
EC_MDIO to EC_MDC setup time tMDDVKH 5 — — ns —
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Electrical Characteristics

Table 52. Local Bus General Timing Parameters (BVpp = 2.5 V DC) (continued)

Parameter Configuration| Symbol Tl Min Max Unit Notes
Output hold from local bus clock for LAD/LDP — t BkHOX? 0.8 — ns 3
Local bus clock to output high Impedance (except LAD/LDP — tLBKHOZ1 — 2.6 ns 5
and LALE)
Local bus clock to output high impedance for LAD/LDP — t BkHOZ2 — 2.6 ns 5
Note:

1

. The symbols used for timing specifications herein follow the pattern of t(First two letters of functional block)(signal)(state) (reference)(state)

for inputs and t(Firs’[ two letters of functional block)(reference)(state)(signal)(state) for outputs. For example, b BIXKH1 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; gkHox 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 BVpp/2 of the rising edge of LSYNC_IN for PLL enabled or internal local bus clock for PLL

bypass mode to 0.4 x BVpp of the signal in question for 2.5-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.

. tLgoTOT IS @ measurement of the minimum time between the negation of LALE and any change in LAD. tLBOTOT is guaranteed

with LBCR[AHD] = 0.

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

complementary signals at BVDD/2.

This table describes the general timing parameters of the local bus interface at BVpp = 1.8V DC.

Table 53. Local Bus General Timing Parameters (BVpp = 1.8 V DC)

Parameter Configuration|Symbol '| Min Max Unit Notes
Local bus cycle time — t Bk 7.5 12 ns 2
Local bus duty cycle — t BkH/ALBK 43 57 Y%
LCLK[n] skew to LCLK[m] or LSYNC_OUT — tLBKSKEW 150 ps 7
Input setup to local bus clock (except LUPWAIT) — tLBIVKH1 2.4 — ns 3,4
LUPWAIT input setup to local bus clock — tLBIVKH2 1.9 — ns 3,4
Input hold from local bus clock (except LUPWAIT) — LBIXKH1 1.1 — ns 3,4
LUPWAIT input hold from local bus clock — L BIXKH2 1.1 — ns 3,4
LALE output transition to LAD/LDP output transition (LATCH — tLsoTOT 1.2 — ns 6
setup and hold time)
Local bus clock to output valid (except LAD/LDP and LALE) — t BKHOV1 — 3.2 ns —
Local bus clock to data valid for LAD/LDP — t BkHOV2 — 3.2 ns 3
Local bus clock to address valid for LAD — t BKkHOV3 — 3.2 ns 3
Local bus clock to LALE assertion — t BKHOV4 — 3.2 ns 3
Output hold from local bus clock (except LAD/LDP and LALE) — t BKHOX1 0.9 — ns 3

MPC8535E PowerQUICC Il Integrated Processor Hardware Specifications, Rev. 5

68

Freescale Semiconductor




Electrical Characteristics

Thisfigures show the local bus signals.

LSYNC_IN

! ! —> [« tBIXKH1 ! !

: | WBIvKHT —> <= : :

Input Signals: + ] I T

LAD[0:31]/LDPJ[0:3] ! I I |

| | | | |

| | — < ftBixkH2 | |

| 1 WBIVKH2 —> <— | |

Input Signal: =~ o N 'r YT . 1'

LGTA | | |/ | |

| | | | |

| | | | |

| | | | |

UPM Mode Input Signal: ,~~~ """ """ """ Ty TN T Vo !
LUPWAIT

tLBkHOZ1 —>
LBKHOX1 ——>,

Output Signals: + /N v
LA[27:31)/LBCTL/LOE ! ! '

! t BkHOZ2 —>1 -—
<t BKHOV2 > ! t BkHOX?2 — <—
Output (Data) Signals: | |/ N 0]

LAD[0:31]/LDPJ[0:3]

|
| | t BKHOZ2 —>,
=<—1tBKHOV3 i tBkHOX2 — “

Output (Address) Signal: '~ v ‘"
LAD[0:31] . K

tlgotoT +—> |<—

LALE j------------

Figure 39. Local Bus Signals, Non-Special Signals Only (PLL Enabled)
NOTE

In PLL bypass mode, some signals are launched and captured on the opposite edge of
LCLK[n] tothat used in PLL Enable Mode. In thismode, output signals are launched at the
falling edge of the LCLK][n] and inputs signals are captured at therising edge of LCLK][n]
with the exception of LGTA/LUPWAIT (which is captured at the falling edge of the
LCLK[n]).
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Electrical Characteristics

Thisfigure provides the eSDHC clock input timing diagram.

eSDHC
External Clock
operational mode

tsHscKL

—>

t
VM = Midpoint Voltage (OVpp/2) tsHsckR SHSCKF

Figure 43. eSDHC Clock Input Timing Diagram

Thisfigure provides the data and command input/output timing diagram.

VM
sooc W[ w Wi
External Clock L
tshsivkl | | sHsIxkH
SD_DAT/CMD
Inputs
SD_DAT/CMD
Outputs ><
tsHskHOV

VM = Midpoint Voltage (OVpp/2)
Figure 44. eSDHC Data and Command Input/Output Timing Diagram Referenced to Clock

2.14 Programmable Interrupt Controller (PIC)

In IRQ edge trigger mode, when an external interrupt signal is asserted (according to the programmed polarity), it must remain
the assertion for at least 3 system clocks (SY SCLK periods).

2.15 JTAG

This section describes the DC and AC electrical specifications for the IEEE 1149.1 (JTAG) interface of the chip.

2.15.1 JTAG DC Electrical Characteristics

Thistable providesthe DC electrical characteristics for the JTAG interface.
Table 57. JTAG DC Electrical Characteristics

Parameter Symbol 1 Min Max Unit
High-level input voltage Viy 2 OVpp + 0.3 \
Low-level input voltage Vi -0.3 0.8 \
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Electrical Characteristics

Thisfigure provides the AC test load for TDO and the boundary-scan outpults.

Output {) Z0=500 <WOVDD/2
R, =50 Q

Figure 45. AC Test Load for the JTAG Interface

Thisfigure provides the JTAG clock input timing diagram.

JTAG
External Clock

VM = Midpoint Voltage (OVpp/2)

Figure 46. JTAG Clock Input Timing Diagram

Thisfigure provides the TRST timing diagram.

TRST VM VM

< trRsT >|
VM = Midpoint Voltage (OVpp/2)
Figure 47. TRST Timing Diagram

This figure provides the boundary-scan timing diagram.

JTAG ~—
External Clock N VM N VM
tTDVKH —>  |<—
§ <— tyTDXKH
Boundary >< Input_ >< \
Data Inputs ! < Data Valid
< tyTKLDV
tyTkLDX —> <
Boundary .
Data Outputs Qutput Data Valid

VM = Midpoint Voltage (OVpp/2)
Figure 48. Boundary-Scan Timing Diagram

2.16 Serial ATA (SATA)

This section describes the DC and AC electrica specifications for the serial ATA (SATA) of the chip. Note that the external
cabled applications or long backplane applications (Genlx & Gen2x) are not supported.
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Electrical Characteristics

Table 64. I2C AC Electrical Specifications (continued)

All values refer to V|, (min) and V|_(max) levels (see Table 63).

Parameter Symbol 1 Min Max Unit Notes
Bus free time between a STOP and START condition ti2KHDX 1.3 — us —
Noise margin at the LOW level for each connected device VL 0.1 xOVpp — \ —
(including hysteresis)
Noise margin at the HIGH level for each connected device VNH 0.2 x OVpp — \ —
(including hysteresis)

Note:

1.

The symbols used for timing specifications herein follow the pattern of t(irst two letters of functional block)(signal)(state) (refergnoe)(state)
for inputs and tfirst two letters of functional block)(reference)(state)(signal)(state) for outputs. For example, tjopykn symbolizes I°C timing
(12) with respect to the time data input signals (D) reach the valid state (V) relative to the t;o¢ clock reference (K) going to the
high (H) state or setup time. Also, tjogxk. symbolizes 1°c timing (12) for the time that the data with respect to the start condition
(S) went invalid (X) relative to the t5¢ clock reference (K) going to the low (L) state or hold time. Also, t|opykH Symbolizes 12C
timing (12) for the time that the data with respect to the stop condition (P) reaching the valid state (V) relative to the t;5¢ clock
reference (K) going to the high (H) state or setup time. For rise and fall times, the latter convention is used with the appropriate
letter: R (rise) or F (fall).

. As a transmitter, the chip provides a delay time of at least 300 ns for the SDA signal (referred to the Vihmin of the SCL signal)

to bridge the undefined region of the falling edge of SCL to avoid unintended generation of Start or Stop condition. When the
chip acts as the [2C bus master while transmitting, the chip drives both SCL and SDA. As long as the load on SCL and SDA
are balanced, the chip would not cause unintended generation of Start or Stop condition. Therefore, the 300 ns SDA output
delay time is not a concern. For details of the 1’c frequency calculation, refer to Determining the Pc Frequency Divider Ratio
for SCL (AN2919). Note that the I°C Source Clock Frequency is half of the CCB clock frequency for the chip.

. The maximum topykH has only to be met if the chip does not stretch the LOW period (t5¢ ) of the SCL signal.
. Cg = capacitance of one bus line in pF.

This figure provides the AC test load for the I%C.

Output 4@ Zy=50Q (WOVDD/Z
R . =500Q

Figure 51. 12C AC Test Load

This figure shows the AC timing diagram for the 12C bus.

son [l ] Lo N/

<— tiopykH tiokHKL tiocF 4 [—

[

tosxkL, 1+ | | - <—

tiocH J <1 ti2svkH

<— tiapxKL, tizovkL Sr

SCL

ti2PvKH

R

Figure 52. IC Bus AC Timing Diagram
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Electrical Characteristics

200mV < Input Amplitude or Differential Peak < 800 mV

SDn_REF_CLK / Vmax < Vem + 400 mV

A/ Vem

SDn_REF_CLK Vmin > Vecm — 400 mV

Figure 60. Differential Reference Clock Input DC Requirements (External AC-Coupled)

400 mV < SDn_REF_CLK Input Amplitude < 800 mV

SDn_REF_CLK \

ov

SDn_REF_CLK /

Figure 61. Single-Ended Reference Clock Input DC Requirements

2.20.2.3 Interfacing With Other Differential Signaling Levels

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

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

LVPECL (Low Voltage Positive Emitter-Coupled L ogic) 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 62 to Figure 65 below are for conceptua reference only. Due to the fact that clock
driver chip'sinternal structure, output impedance and termination requirements are
different between various clock driver chip manufacturers, itisvery 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 chip’s SerDes reference clock receiver requirement
provided in this document.
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Electrical Characteristics

2.21.4.2 Transmitter Compliance Eye Diagrams

The TX eyediagram in Figure 69 is specified using the passive compliance/test measurement load (see Figure 71) in place of
any rea 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 it isa
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 algorithm using a minimization merit function (that is,
least squares and median deviation fits).

VRx-pIFF = 0 mV Y \ V1x-piFF = 0 mV
(D+ D- Crossing Point) .~ o “.  (D+ D- Crossing Point)
; [Transition Bit] AN

s " VixDiFFp-pMiN=800mV

[De-Emphasized Bit]
566 mV (3 dB ) >= VTX—DIFFp—p—MIN >= 505 mV (4 dB )

|
v
‘\
|
|
\
|

AN 7/
<—=0.07 Ul = Ul - 0.3 Ul (Jrx-ToTAL-MAX)
AN . [Transition Bit] L .

\V\TX—DIFFp—p—MIN =800 m)/,

Figure 69. Minimum Transmitter Timing and Voltage Output Compliance Specifications
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To measure Z, for the single-ended drivers, an external resistor is connected from the chip pad to OV pp or GND. Then, the
value of each resistor isvaried until the pad voltage is OV pp/2 (see Figure 77). 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
Rpistrimmed until the voltage at the pad equals OV pp/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

Ry

Sw2

Pad
Data

SWi1

OGND
Figure 77. Driver Impedance Measurement

This table summarizes the signal impedance targets. The driver impedances are targeted at minimum Vpp, nomina OV pp,
105°C.

Table 81. Impedance Characteristics

Local Bus, Ethernet, DUART,
Impedance| Control, Configuration, Power PCI DDR DRAM Symbol| Unit
Management
RN 45 Target 45 Target (cfg_pci_impd=1) | 18 Target (full strength mode) Zy Q
25 Target (cfg_pci_impd=0) | 36 Target (full strength mode)
Rp 45 Target 45 Target (cfg_pci_impd=1) | 18 Target (full strength mode) Zy Q
25 Target (cfg_pci_impd=0) | 36 Target (full strength mode)

Note: Nominal supply voltages. See Table 1.

3.9 Configuration Pin Muxing

The chip provides the user with power-on configuration options which can be set through the use of externa pull-up or
pull-down resistors of 4.7 kQ on certain output pins (see customer visible configuration pins). These pinsare generally used as
output only pinsin normal operation.

While HRESET is asserted however, these pins are treated as inputs. The value presented on these pins while HRESET is
asserted, islatched when HRESET deasserts, at which time the input receiver is disabled and the [/O circuit takes on its normal
function. Most of these sampled configuration pins are equipped with an on-chip gated resistor of approximately 20 kQ. This
value should permit the 4.7-kQ resistor to pull the configuration pin to avalid 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 alowing functional operation of the pin as an output with minimal signal
quality or delay disruption. The default valuefor all configuration bitstreated thisway has been encoded such that ahigh voltage
level putsthe chip into the default state and external resistors are needed only when non-default settings are required by the user.
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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 €500 PLL ratio configuration pins are not equipped with these default pull-up devices.

3.10 JTAG Configuration Signals

Correct operation of the JTAG interface requires configuration of agroup of system control pins as demonstrated in Figure 78.
Caremust 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 unpredicatable results.

Boundary-scan testing is enabled through the JTAG interface signals. The TRST signal isoptional in the IEEE 1149.1
specification, but it is provided on all processorsbuilt on Power Architecture technol ogy. The chip requires TRST to be asserted
during power-on reset flow to ensure that the JTAG boundary logic does not interfere with normal chip operation. While the
TAP controller can be forced to the reset state using only the TCK and TM S signals, generally systems assert TRST during the
power-on reset flow. Simply tying TRST to HRESET is not practical because the JTAG interfaceis also used for accessing the
common on-chip processor (COP), which implements the debug interface to the chip.

The COP function of these processorsallow aremote computer system (typically, a PC with dedicated hardware and debugging
software) to access and control theinternal operations of the processor. The COP interface connects primarily through the JTAG
port 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 78 dlows 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 79, 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/modification, 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; 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 79 is common to all known emulators.

3.10.1 Termination of Unused Signals

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

*  TRST should be tied to HRESET through a0 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 78. 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.

*  No pull-up/pull-down is required for TDI, TMS, or TDO.
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From Target SRESET ‘ _D 10 k&2 SRESET®
Board Squrces
(if any) HRESET PY 10 kQ HARESET!
COP_HRESET
13 >
COP_SRESET 10 kQ
11 ®
10 kQ
[ ) 5‘
{ 10 kQ
10 kQ
COP_TRST TRST!
] 4>
COP_VDD_SENSE?2 10Q
b VWV *
7 = COP_CHKSTP_OUT _
& 5 - - CKSTP_OUT
(2] E 10 kQ
g 143 10 kQ
13}
Neomn COP_CHKSTP_IN
8 CKSTP_IN
COP_TMS
9 |- ™S
COP Connector COP_TDO
: ; 1 |- TDO
Physical Pinout COP_TDI
3 > TDI
COP_TCK
7 TCK
2 NC
10 |- NC 10 kQ
r—"
12 4|
L ]
i

Notes: -
1. The COP port and target board should be able to independently assert HRESET and TRST to the processor in
order to fully control the processor as shown here.
2. Populate this with a 10 Q resistor for short-circuit/current-limiting protection.
. 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 closed to position A during BSDL testing

to avoid accidentally asserting the TRST line. If BSDL testing is not being performed, this switch should be closed to
position B.
6. Asserting SRESET causes a machine check interrupt to the e500 core.

w

Figure 78. JTAG Interface Connection
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4.1

Ordering Information

Part Numbers Fully Addressed by this Document

Thistable shows the part numbering nomenclature.

Table 82. Part Numbering Nomenclature

MPC nnnn E (0 vT AA X R
Product Part Security | Tiers and Temperature Package ! Processor DDR Revision Level
Code | Identifier | Engine Range 9 Frequency 2 Frequency®
MPC 8536 e A = Commercial tier e VT =FC-PBGA | * AK=600MHz |+ G =400 MHz
8535 standard temperature | ¢ (Pb-free) e AN =800 MHz | ¢ H=500MHz | « Blank = Ver.
range (0° to 90°C) ¢ PX = plastic * AQ=1000 MHz| « J =533 MHz 1.00r1.1
* B or Blank = industrial standard * AT=1250 MHz | » L =667 MHz (SVR =
E =included| tier standard e AU = 1333 MHz 0x803F0190,
temperature range (0° e AV = 1500 MHz 0x803F0191)
to 105°C) e A=Ver.1.2
e C = Industrial tier (SVR =
extended temperature 0x803F0192)
Blank = not range (—40° to 105°C)
included e Blank = Ver.
1.00r1.1
(SVR =
0x80370190,
0x80370191)
e A=Ver.1.2
(SVR =
0x80370192)
Notes:

1. See Section 5, “Package Information,” for more information on available package types.

2. Processor core frequencies supported by parts addressed by this specification only. Not all parts described in this specification support
all core frequencies. Additionally, parts addressed by part number specifications may support other maximum core frequencies.

3. See Table 84 for the corresponding maximum platform frequency.
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5 Package Information

This section details package parameters, pin assignments, and dimensions.

5.1 Package Parameters for the FC-PBGA

The package parameters are as provided in the following list. The package type is 29 mm x 29 mm, 783 flip chip plastic ball
grid array (FC-PBGA) without alid.

Package outline 29 mm x 29 mm
Interconnects 783

Pitch 1mm

Minimum module height 2.23mm
Maximum module height 2.8 mm

Solder Balls 96.5Sn/3.5A¢g
Ball diameter (typical) 0.6 mm
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5. Capacitors may not be present on all devices
6. Caution must be taken not to short exposed metal capacitor pads on package top.
7. All dimensions are symmetric across the package center lines, unless dimensioned otherwise.

6

7

Product Documentation

The following documents are required for a complete description of the chip and are needed to design properly with the part.
*  MPCB8536E Power QUICC Il Integrated Processor Reference Manual (document number: MPC8536ERM)
» €500 PowerPC Core Reference Manual (document number: ES00CORERM)

Document Revision History

Thistable provides arevision history for this hardware specification.

Table 85. Document Revision History

Revision Date Substantive Change(s)
5 09/2011 | » Removed PVDD from Table 1, “Pinout Listing.”
4 06/2011 | In Table 1, “Pinout Listing,” updated the power supply for TSECS3 pins to TVDD.
e Updated Table 56, “eSDHC AC Timing Specifications.”
* In Section 4.3, “Part Numbering,” added an extra bin (1250/500/667) to support DDR3.
3 11/2010 | e In Table 1, “Pinout Listing,” added the following note: “For systems that boot from Local Bus
(GPCM)-controlled NOR flash or (FCM) controlled NAND flash, a pullup on LGPL4 is required...”
In addition, updated footnote 26 and added footnote 29 to PCI1_AD.
¢ Updated Table 21
* Updated Figure 25, “RGMIl and RTBI AC Timing and Multiplexing Diagrams.”
* In Table 44, “MIl Management DC Electrical Characteristics,” changed the Voh/Vol values for
MDIO/MDC.
¢ Added Note 6 regarding USBn_DIR pin to Table 47, “USB General Timing Parameters6.”
* In Table 64, “I12C AC Electrical Specifications,” updated footnote 2.
* In Table 82, , Table 83, , Table 84, added the Revision Level A for Rev 1.2
2 09/2009 |Note:
* In Section 1, “Pin Assignments and Reset States,’updated the first sentence of the note to say, “The
UART_SOUT[0:1] and TEST_SEL pins must be set to a proper state during POR configuration.”
* In Table 40, “SGMII DC Receiver Electrical Characteristics,” changed LSTSAB to LSTSA and
LSTSEF to LSTSE for Note 4.
¢ Updated Die value and Bump/Underfill value in Table 84
Note: Updated Figure 81, “Mechanical Dimensions and Bottom Surface Nomenclature of the
FC-PBGA,’ and its notes.
1 09/2009 | In Table 3, “Recommended Operating Conditions,” for Vpp_cogrg, removed 1.1 £ 55 mV.
¢ In Table 5, “Power Dissipation 5,” remove note 5. N
* In Table 5, "Power Dissipation 5,” changed an “—" to “0.”
0 08/2009 | e Initial public release.
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