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Pin Map
See Table 1 for the MPC8535E pinout, which is a subset of the MPC8536E.
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Figure 2. Chip Pin
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Pin Assignments and Reset States

DETAIL D

Figure 6. Chip Pin Map Detail D
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Pin Assignments and Reset States

Table 1. Pinout Listing (continued)

Signal Signal Name Package Pin Number | Pin Type Power Notes

Supply

Notes:

1. All multiplexed signals may be listed only once and may not re-occur.

. Recommend a weak pull-up resistor (2—10 KQ) be placed on this pin to OVpp.
. This pin must always be pulled-high.

. This pin is an open drain signal.

. This pin is a reset configuration pin. It has a weak internal pull-up P-FET which is enabled only when the processor is in the
reset state. This pull-up is designed such that it can be overpowered by an external 4.7-kQ pull-down resistor. However, if
the signal is intended to be high after reset, and if there is any device on the net which might pull down the value of the net
at reset, then a pullup or active driver is needed.

6. Treat these pins as no connects (NC) unless using debug address functionality.

7. The value of LA[28:31] during reset sets the CCB clock to SYSCLK PLL ratio. These pins require 4.7-kQ pull-up or pull-down
resistors. See Section 22.2, “CCB/SYSCLK PLL Ratio”

8. The value of LALE, LGPL2 and LBCTL at reset set the €500 core clock to CCB Clock PLL ratio. These pins require 4.7-kQ
pull-up or pull-down resistors. See the Section 22.3, “€500 Core PLL Ratio”

9. Functionally, this pin is an output, but structurally it is an I/O because it either samples configuration input during reset or
because it has other manufacturing test functions. This pin will therefore be described as an I/O for boundary scan.

10.For proper state of these signals during reset, UART_SOUT[1] must be pulled down to GND through a resistor.
UART_SOUT[O0] can be pulled up or left without a resistor. However, if there is any device on the net which might pull down
the value of the net at reset, then a pullup is needed on UART_SOUT][O].

11.This output is actively driven during reset rather than being three-stated during reset.
12.These JTAG pins have weak internal pull-up P-FETSs that are always enabled.

13.These pins are connected to the Vpp core/Vpp_pLaT/GND planes internally and may be used by the core power supply to
improve tracking and regulation.

15. These pins have other manufacturing or debug test functions. It's recommended to add both pull-up resistor pads to OVDD
and pull-down resistor pads to GND on board to support future debug testing when needed.

16. If this pin is connected to a device that pulls down during reset, an external pull-up is required to drive this pin to a safe
state during reset.

17. This pin is only an output in FIFO mode when used as Rx Flow Control.
18. Do not connect.

19.These must be pulled up (100 Q- 1 kQ2) to OVDD.

20. Independent supplies derived from board VDD.

21. Recommend a pull-up resistor (1 KQ) be placed on this pin to OVpp.

22. The following pins must NOT be pulled down during power-on reset: MDVAL, UART_SOUTI[0], EC_MDC, TSEC1_TXDI[3],
TSEC3_TXD[7], HRESET_REQ, TRIG_OUT/READY/QUIESCE, MSRCID[2:4], ASLEEP.

23. This pin requires an external 4.7-kQ pull-down resistor to prevent PHY from seeing a valid Transmit Enable before it is
actively driven.

24. General-Purpose POR configuration of user system.

a b~ WON
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Electrical Characteristics

2.1.1 Absolute Maximum Ratings

This table provides the absol ute maximum ratings.

Table 2. Absolute Maximum Ratings1

Characteristic Symbol Max Value Unit | Notes
Core supply voltage Vbb_CORE -0.3to 1.21 \ —
Platform supply voltage Vbp_pLAT -0.3t0 1.1 \ —
PLL core supply voltage AVpp_CORE -0.3 10 1.21 \" —
PLL other supply voltage AVpp -0.3to 1.1 \' —
Core power supply for SerDes transceivers SVpp, S2Vpp -0.3t0 1.1 \'% —
Pad power supply for SerDes transceivers and PCI Express XVpp, X2Vpp -0.3t0 1.1 \Y —
DDR SDRAM DDR2 SDRAM Interface GVpp —0.310 1.98 \ —
Controller I/0
supply voltage DDR3 SDRAM Interface -0.3t0 1.65
Three-speed Ethernet I/O LVpp (eTSEC1) -0.31t0 3.63 \% 2
-0.3t0 2.75
TVpp (€TSEC3) —0.31t0 3.63 Vv 2
-0.3t0 2.75
PCI, DUART, system control and power management, 1°C, USB, OVpp —0.310 3.63 \ —
eSDHC, eSPI and JTAG I/O voltage, MIl management voltage
Local bus 1/O voltage BVpp -0.3t0 3.63 Vv —
-0.3t0 2.75
—0.31t0 1.98
Input voltage DDR2/DDR3 DRAM signals MV N —0.3 to (GVpp + 0.3) 3
DDR2/DDR3 DRAM reference MVRer —0.3to (GVpp + 0.3) —
Three-speed Ethernet signals LVin —0.3to (LVpp + 0.3) 3
TV|N -0.3 to (TVDD + 03)
Local bus signals BV|n -0.3to (BVpp+0.3) | — —
PCI, DUART, SYSCLK, system control and OV|n -0.3t0 (OVpp+0.3) | V 3
power management, 12C, and JTAG signals
Storage temperature range Tsta -551to 150 oc —

Notes:

1. Functional and tested operating conditions are given in Table 3. Absolute maximum ratings are stress ratings only, and
functional operation at the maximums is not guaranteed. Stresses beyond those listed may affect chip reliability or cause

permanent damage to the chip.

2. The 3.63-V maximum is only supported when the port is configured in GMII, MIl, RMII or TBI modes; otherwise the 2.75V
maximum applies. See Section 2.9.2, “FIFO, GMII, MIl, TBI, RGMII, RMII, and RTBI AC Timing Specifications,” for details on

the recommended operating conditions per protocol.

3. (M,L,0)V,y and MVggr may overshoot/undershoot to a voltage and for a maximum duration as shown in Figure 7.

2.1.2

Recommended Operating Conditions

Thistable provides the recommended operating conditionsfor this chip. Notethat the valuesin this table are the recommended
and tested operating conditions. Proper chip operation outside these conditions is not guaranteed.
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Electrical Characteristics

21.3 Output Driver Characteristics

Thistable provides information on the characteristics of the output driver strengths. The values are preliminary estimates.
Table 4. Output Drive Capability

Programmable Suppl
Driver Type Output Impedance PRl Notes
Voltage
()
Local bus interface utilities signals 25 BVpp=3.3V 1
35 BVDD = 25 V
45(default) BVpp=3.3V
45(defau|t) BVDD =25V
125 BVpp=1.8V
PCl signals 25 OVpp=3.3V 2
42 (default)
DDR2 signal 16 GVpp=1.8V 3
32 (half strength mode)
DDR3 signal 20 GVpp=15V 2
40 (half strength mode)
TSEC signals 42 LVpp =2.5/3.3V —
DUART, system control, JTAG 42 OVpp=3.3V —
1’C 150 OVpp=3.3V —

Notes:

1. The drive strength of the local bus interface is determined by the configuration of the appropriate bits in PORIMPSCR.
2. The drive strength of the PCl interface is determined by the setting of the PCI1_GNT1 signal at reset.

3. The drive strength of the DDR2 or DDR3 interface in half-strength mode is at Tj = 105°C and at GVpp (min)

2.2 Power Sequencing

The chip requiresits power rails to be applied in a specific sequence in order to ensure proper chip operation. These
requirements are as follows for power up:

1. Vpp paT Vop_core (if POWER_EN isnot used to control Vpp corg). AVpp, BVpp, LVpp, OVpp,
S\/DB'SZVDD' T_VDD' XVDD and XZVDD

2. [Wait for POWER_EN to assert], then Vpp core (if POWER_EN is used to control Vpp core)
3. GVpp
All supplies must be at their stable values within 50 ms.

Items on the same line have no ordering requirement with respect to one ancther. Items on separate lines must be ordered
sequentially such that voltage rails on a previous step must reach 90% of their value before the voltage rails on the current step
reach 10% of theirs.

In order to guarantee M CKE low during power-up, the above sequencing for GV pp isrequired. If thereis no concern about any
of the DDR signals being in an indeterminate state during power-up, then the sequencing for GVpp is not required.

From a system standpoint, if any of the 1/O power supplies ramp prior to the VDD platform supply, the 1/Os associated with
that 1/0 supply may drive alogic one or zero during power-up, and extra current may be drawn by the chip.

During the Deep Sleep state, the VDD core supply isremoved. But al other power suppliesremain applied. Therefore, thereis
no requirement to apply the VDD core supply before any other power rails when the silicon waking from Deep Sleep.

MPC8535E PowerQUICC Il Integrated Processor Hardware Specifications, Rev. 5

Freescale Semiconductor 25



Electrical Characteristics

Thisfigure provides the AC test load for the DDR bus.

Output 4€> Zy=50Q
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~

Figure 11. DDR AC Test Load

2.7 eSPI

This section describes the DC and AC electrical specifications for the eSPI of the chip.

2.7.1 eSPI DC Electrical Characteristics

Thistable providesthe DC electrical characteristics for the chip eSPI.
Table 20. SPI DC Electrical Characteristics

Characteristic Symbol Condition Min Max Unit
Output high voltage Vou loq=-6.0 mA 2.4 — \%
Output low voltage VoL loL=6.0 mA — 0.5 \
Output low voltage VoL loL=38.2mA — 0.4 \Y
Input high voltage Viy — 2.0 OVpp + 0.3 \
Input low voltage VI — -0.3 0.8 \"
Input current N 0V <V|N<OVpp — +10 A
2.7.2 eSPI AC Timing Specifications
Thistable and provide the eSPI input and output AC timing specifications.
Table 21. SPI AC Timing Specifications1
Characteristic Symbol 2 Min Max Unit Note
SPI_MOSI output—Master data hold time INIKHOX 0.5 3
tNIKHOX 4.0 - ne 4
SPI_MOSI output—Master data delay tNIKHOV 6.0 3
tNiIKHOV N 7.4 ne 4
SPI_CS outputs—Master data hold time tNIKHOX?2 0 — ns —
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Electrical Characteristics

Table 25. RGMII, RTBI, and FIFO DC Electrical Characteristics

Parameters Symbol Min Max Unit Notes
Supply voltage 2.5 V LVpo/TVpp 2.37 2.63 Y% 1.2
Output high voltage Vou 2.00 LVpp/TVpp + 0.3 \ —
(LVpp/TVpp = Min, IOH = -1.0 mA)
Qutput low voltage VoL GND -0.3 0.40 \Y —
(LVDD/ﬂ@_Z Min, |OL= 1.0 mA)
Input high voltage Viy 1.70 LVpp/TVpp + 0.3 \ —
Input low voltage Vi -0.3 0.70 \ —
Input high current liy — 10 A 1,23
(Vin=LVpp, Vin=TVpD)
Input low current I -15 — uA 3
(Vin = GND)
Note:

' LVpp supports eTSECs 1.
2 TVpp supports eTSECs 3.
3 Note that the symbol V), in this case, represents the LV;y and TV;y symbols referenced in Table 1 and Table 2.

2.9.2 FIFO, GMII, Mil, TBI, RGMII, RMIl, and RTBI AC Timing Specifications
The AC timing specifications for FIFO, GMII, M1, TBI, RGMII, RMII, and RTBI are presented in this section.

2.9.2.1 FIFO AC Specifications

The basisfor the AC specifications for the eTSEC’s FIFO modes is the double data rate RGMI 1 and RTBI specifications, since
they have similar performance and are described in a source-synchronous fashion like FIFO modes. However, the FIFO
interface provides deliberate skew between the transmitted data and source clock in GMII fashion.

When the eTSEC is configured for FIFO modes, all clocks are supplied from external sourcesto the relevant €T SEC interface.
That is, the transmit clock must be applied to the eTSECNn's TSECn_TX_CLK, while the receive clock must be applied to pin
TSECn_RX_CLK. TheeTSEC internally usesthetransmit clock to synchronously generate transmit dataand outputs an echoed
copy of the transmit clock back out onto the TSECn_GTX_CLK pin (while transmit data appears on TSECn_TXD[7:0], for
example). It isintended that external receivers capture eT SEC transmit data using the clock on TSECn_GTX_CLK asasource-
synchronous timing reference. Typically, the clock edge that launched the data can be used, since the clock is delayed by the
€T SEC to allow acceptable set-up margin at the receiver. Note that there is relationshi p between the maximum FIFO speed and
the platform speed. For more information see Section 2.4.6, “Platform to FIFO Restrictions.”

A summary of the FIFO AC specifications appears in the following tables.
Table 26. FIFO Mode Transmit AC Timing Specification

Parameter/Condition Symbol Min Typ Max Unit
TX_CLK, GTX_CLK clock period2 tRT 6.0 8.0 100 ns
TX_CLK, GTX_CLK duty cycle terTH 45 50 55 %
TX_CLK, GTX_CLK peak-to-peak jitter ey — — 250 ps
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Electrical Characteristics

29.3.4.2 SGMII Receive AC Timing Specifications

Thistable providesthe SGMII receive AC timing specifications. Source synchronous clocking is not supported. Clock is
recovered from the data. Figure 31 shows the SGMII Receiver Input Compliance Mask eye diagram.

Table 42. SGMII Receive AC Timing Specifications

At recommended operating conditions with X2Vpp = 1.0V + 5%.

Parameter Symbol Min Typ Max Unit Notes
Deterministic Jitter Tolerance JD 0.37 — — Ul p-p 1
Combined Deterministic and Random Jitter Tolerance JDR 0.55 — — Ul p-p 1
Sinusoidal Jitter Tolerance JSIN 0.1 — — Ul p-p 1
Total Jitter Tolerance JT 0.65 — — Ul p-p 1
Bit Error Ratio BER — — 10712 —
Unit Interval ul 799.92 800 800.08 ps 2
AC Coupling Capacitor Crx 5 — 200 nF 3

Notes:

1. Measured at receiver.

2. Each Ul is 800 ps += 100 ppm.

3. The external AC coupling capacitor is required. It is recommended to be placed near the chip transmitter outputs.

VRX_DIFFp-p-max/2

VRX_DIFFp-p-min/2

0_

- VRX_DIFFp-p-min/2

Receiver Differential Input Voltage

— VRX_DIFFp-p-max/2

Time (UI)
Figure 31. SGMII Receiver Input Compliance Mask
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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
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Electrical Characteristics

2.16.2 Differential Transmitter (TX) Output Characteristics

Thistable provides the differential transmitter (TX) output characteristics for the SATA interface.

Table 60. Differential Transmitter (TX) Output Characteristics

Parameter Symbol Min Typical Max Units Notes
Channel Speed —
1.5G tCH_SPEED — 1.5 — Gbps
3.0G 3.0
Unit Interval —
1.5G Tul 666.4333 666.4333 670.2333 ps
3.0G 333.2167 333.3333 335.1167
DC Coupled
Common Mode Vdc_cm 200 250 450 mV 3
Voltage
TX Diff Output Voltage —
1.5G VSATA_TXD|FF 400 500 600 mV
3.0G 400 — 700
TX rise/fall time —
1.5G tSATA_ZO-BOTX 100 — 273 ps
3.0G 67 — 136
TX differential skew tSATA_TXSKEW —_— —_— 20 ps —
TX Differential pair —
impedance ZSATA_TXDIFFIM ohm
1.5G 85 — 115
TX Single ended —
impedance ZgATA_TXSEIM ohm
1.5G 40 — —

TX AC common mode —
voltage (peak to peak)

1.5G VSATA_TXCMMOD — — — mV

3.0G — — 50

OOB Differential Delta VSATA_OOBvdoff — — 25 mV 1
OOB Common mode VsATA_0OBem — — 50 mV 1
Delta

TX Rise/Fall Imbalance TSATA_TXR/FbaI — — 20 % —
TX Amplitude Imbalance | Tsata_Txampbal — — 10 % —
TX Differential Mode

Return loss

150 MHz - 300 MHz — — 14

300 MHz - 600 MHz — — 8 1,2
600 MHz - 1.2 GHz RLSATA_TXDD'I'I — — 6 dB

1.2 GHz - 2.4 GHz 6

2.4 GHz - 3.0 GHz — — 3

3.0 GHz - 5.0 GHz — — 1
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Electrical Characteristics

Table 60. Differential Transmitter (TX) Output Characteristics (continued)

Parameter Symbol Min Typical Max Units Notes

TX Common Mode Return

loss
150 MHz - 300 MHz — — 5
300 MHz - 600 MHz — — 5 1,2
600 MHz - 1.2 GHz RLSATA_TXCC'I'I —_— —_— 2 dB
1.2 GHz - 2.4 GHz
2.4 GHz - 3.0 GHz — — 2
3.0 GHz - 5.0 GHz — — 1
— — 1
TX Impedance Balance
150 MHz - 300 MHz — — 30
300 MHz - 600 MHz — — 20 1,2
600 MHz - 1.2 GHz — — 10 dB

RLsata_TxDC11
1.2 GHz - 2.4 GHz

2.4 GHz - 3.0 GHz — — 10
3.0 GHz - 5.0 GHz — — 4
—_ — 4
Deterministic jitter -
1.5G Usata_TxDJ — — 0.18 ul
3.0G 0.14
Total Jitter _
3.0G 0.32
Notes:

1. Only applies when operating in 3.0Gb data rate mode.
2. The max value stated for 3.0 GHz - 5.0 GHz range only applies to Gen2i mode and not to Gen2m mode.
3. Only applies to Gen1i mode.
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2.18 GPIO

Electrical Characteristics

This section describes the DC and AC electrica specifications for the GPIO interface of the chip.

2.18.1

GPIO DC Electrical Characteristics

Thistable providesthe DC electrica characteristics for the GPIO interface.
Table 65. GPIO DC Electrical Characteristics

Parameter Symbol Min Max Unit
High-level input voltage Viy 2 OVpp + 0.3 \
Low-level input voltage Vi -03 0.8 \
Input current N — +5 uA
(Vin'=0Vor Viy=Vpp,
High-level output voltage Vou 2.4 — \
(OVpp = min, Igy = -2 mA)
Low-level output voltage VoL — 0.4 \"
(OVpp = min, Ig =2 mA)
Note:
1. The symbol V|, in this case, represents the OV, symbol referenced in Table 1 and Table 2.
2.18.2 GPIO AC Electrical Specifications
Thistable provides the GPIO input and output AC timing specifications.
Table 66. GPIO Input and Output AC Timing Specifications’
Characteristic Symbol 2 Min Unit Notes
GPIO inputs—minimum pulse width tPiwiD 7.5 ns 3
GPIO outputs—minimum pulse width taTOoWID 12 ns —

Notes:
1. Input specifications are measured from the 50% level of the signal to the 50% level of the rising edge of CLKIN. Timings
are measured at the pin.

2. GPIO inputs and outputs are asynchronous to any visible clock. GPIO outputs should be synchronized before use by any
external synchronous logic. GPIO inputs are required to be valid for at least tp)yp Ns to ensure proper operation.

3. The minimum pulse width is a function of the MPX/Platform clock. The minimum pulse width must be greater than or equal
to 4 times the MPX/Platform clock period.

Thisfigure provides the AC test load for the GPIO.

Output 4®

Zy=50Q

WOVDD/2
R. =50 Q

Figure 53. GPIO AC Test Load
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Electrical Characteristics

2.20.2.2 DC Level Requirement for SerDes Reference Clocks

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

» Differential Mode

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

— For external DC-coupled connection, as described in Section 2.20.2.1, “ SerDes Reference Clock Receiver
Characteristics,” the maximum average current requirements sets the requirement for average voltage (common
mode voltage) to be between 100 mV and 400 mV. Figure 59 shows the SerDes reference clock input requirement
for DC-coupled connection scheme.

— For external AC-coupled connection, there is no common mode voltage requirement for the clock driver. Since
the external AC-coupling capacitor blocks the DC level, the clock driver and the SerDesreference clock receiver
operate in different command mode voltages. The SerDes reference clock receiver in this connection scheme has
its common mode voltage set to SnGND. Each signa wire of the differential inputsis allowed to swing below and
above the command mode voltage (ShnGND). Figure 60 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 400mV and 800mV peak-pesk (from Vmin to Vmax) 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 61 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 / Vmax < 800 mV

4/ 100 mV < Vem < 400 mV

SDn_REF_CLK Vmin>0V

Figure 59. Differential Reference Clock Input DC Requirements (External DC-Coupled)
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Electrical Characteristics

Table 71. Differential Transmitter (TX) Output Specifications (continued)

Symbol Parameter Min | Nom | Max | Units Comments
VTX-DE-RATIO De- Emphasized -3.0 | -85 | 4.0 dB |Ratio of the Vx.pirrp-p Of the second and following
Differential Output bits after a transition divided by the V1y_piFrp-p Of the
Voltage (Ratio) first bit after a transition. See Note 2.
Trx-EYE Minimum TX Eye | 0.70 — — Ul | The maximum Transmitter jitter can be derived as
Width Trx-max-irteR = 1 = Trx-gye= 0.3 Ul.
See Notes 2 and 3.
T1x-EYE-MEDIAN-to- Maximum time — — 0.15 Ul |Jitter is defined as the measurement variation of the
MAX-JITTER between the jitter crossing points (V1x.pirrp-p = 0 V) in relation to a
median and recovered TX Ul. A recovered TX Ul is calculated over
maximum 3500 consecutive unit intervals of sample data. Jitter
deviation from the is measured using all edges of the 250 consecutive Ul
median. in the center of the 3500 Ul used for calculating the TX
Ul. See Notes 2 and 3.
Tx-RISEs TTX-FALL D+/D-TX Qutput | 0.125 | — — Ul |See Notes2 and 5
Rise/Fall Time
VTx-cM-ACp RMS AC Peak — — 20 | mV |Vrx.cm-acp = BMS(IV1xp, +Vrxp-l/2 = Vrx-cm-po)
Common Mode VTX-CM-DC = DC(an) of lVTX-D+ +VTX-D-V2
Output Voltage See Note 2
Vx-cm-Dc-AcTIVE- | Absolute Delta of 0 — 100 | mV |IV1x.cMm-DC (during LO) = VTX-CM-Idle-DC (During Electrical
IDLE-DELTA DC Common |d|e)|<=100 mV
Mode Voltage VTX-CM-DC = DC(an) of lVTX-D+ +VTX-D-|/2 [LO]
During LO and VTX-CNHC"G-DC = DC(an) of lVTX-D+ + VTX-D-|/2
Electrical Idle [Electrical Idle]
See Note 2.
VTx-cM-DC-LINE-DELTA |Absolute Delta of 0 — 25 | mV |IVrx.cm-Dc-D+ — VTx-cm-Dc-D-l <= 25 mV
DC Common VIx-CM-DC-D+ = DC(avg) of IVrx.p4l
Mode between D+ VIx-CM-DC-D- = DC(avg) of IV1x.p.l
and D— See Note 2.
VTX-IDLE-DIFFp Electrical Idle 0 - 20 | mV |VixpLe-DiFFp = IVTx-IDLE-D+ “VTX-IDLE-D-| <= 20 MV
differential Peak See Note 2.
Output Voltage
VTIX-RCV-DETECT The amount of — — 600 mV | The total amount of voltage change that a transmitter
voltage change can apply to sense whether a low impedance
allowed during Receiver is present. See Note 6.
Receiver Detection
V1x-DC-CM The TX DC 0 — 3.6 V  |The allowed DC Common Mode voltage under any
Common Mode conditions. See Note 6.
Voltage
lTx-SHORT TX Short Circuit — — 90 mA | The total current the Transmitter can provide when
Current Limit shorted to its ground
TTX-IDLE-MIN Minimum time 50 — — Ul [Minimum time a Transmitter must be in Electrical Idle

spent in Electrical
Idle

Utilized by the Receiver to start looking for an
Electrical Idle Exit after successfully receiving an
Electrical Idle ordered set
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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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Electrical Characteristics

Please note that the DDR PLL reference clock input, DDRCLK, isonly required in asynchronous mode.

The DDRCLKDR configuration register in the Global Utilities block allows the DDR controller to be run in a divided down
mode where the DDR bus clock is half the speed of the default configuration. Changing of these defaults must be completed
prior to initialization of the DDR controller.

Table 77. DDR Clock Ratio

Functional Signals Reset C'\tl):r:guratlon Value (Binary) DDR:DDRCLK Ratio
000 3:1
001 4:1
010 6:1
TSEC_1588_TRIG_OUT[0:1], . 011 8:1
TSEC1_1588_CLK_OUT cfg_ddr_pli[0:2] 100 o1
101 12:1
110 Reserved
111 Synchronous mode

2.23.5 PCI Clocks

The integrated PCI controller in this chip supports PCI input clock frequency in the range of 33-66 MHz. The PCI input clock
can beapplied from SY SCLK in synchronous mode or PCI1_CLK inasynchronous mode. For specificationsonthe PCI1_CLK,
refer to the PCI 2.2 Specification.

The use of PCI1_CLK isoptiona if SYSCLK isintherange of 33-66 MHz. If SYSCLK is outside this range then use of
PCI1 CLK isrequired as a separate PCI clock source, asynchronous with respect to SY SCLK.
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Hardware Design Considerations

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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Ordering Information

The following pins must be connected to XGND if not used:
« SD1_RX[7:4]

+  SDLRX[7:4]

« SD1 REF CLK

. SD1_REF CLK

3.11.3 SerDes 2 Interface Entirely Unused

If the high-speed SerDes 2 interface (SGM 1/ SATA) is not used at dl, the unused pin should be terminated as described in this
section. There are several Reserved pins that need to be either left floating or connected to X2GND. See SerDes2 in
Table 1Table 1 for details.
The following pins must be left unconnected (float):
SD2_TX[0]

+  SD2_TX[0]

*  Reserved pinsL8, L9
The following pins must be connected to X2GND:

« SD2_RX[0]

< SD2RX[0]
« SD2 REF CLK

. SD2 REF CLK

The POR configuration pin cfg_srds2_prtcl[0:2] on TSEC1 TXDJ[2], TSEC3 TXD[2], TSEC 1588 PUSLE OUT1 can be
used to power down SerDes 2 block for power saving. Note that both S2VDD and X2V DD must remain powered.

4 Ordering Information

Ordering information for the partsfully covered by this specification document is provided in Section 4.1, “ Part Numbers Fully
Addressed by this Document.”
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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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Package Information

5.2 Mechanical Dimensions of the FC-PBGA

The mechanical dimensions and bottom surface nomenclature of the 783 FC-PBGA package are shown in the following figure.
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Figure 81. Mechanical Dimensions and Bottom Surface Nomenclature of the FC-PBGA

NOTES for Figure 81

All dimensions are in millimeters.

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

Maximum solder ball diameter measured parallel to datum A

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

Ll S
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