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Table 1. Pin List by Bus (continued)

Pin Assignments and Reset States

. . . Package | Pin Power
Signal Signal Description Pin Number Type Supply Note
DMA
DMA1_DREQO/IIC4_SCL/EVT5/M1SRCID |DMA1 Channel 0 Request AC23 I OVpp 24
1/LB_SRCID1/GPIO18
DMA1_DACKO/IIC3_SCL/GPIO16/SDHC_ |DMA1 Channel 0 Acknowledge AB23 o OVpp 2,14
CD/
M1DVAL/LB_DVAL
DMA1_DDONEO/IIC3_SDA/GPIO17/M1SR |DMA1 Channel 0 Done AB26 0] OVpp 2,14
CIDO/LB_SRCIDO/SDHC_WP
DMA2_DREQO/IRQ03/GPI1021 DMAZ2 Channel 0 Request AA26 I OVpp 24
DMA2_DACKO0/IRQ04/GP1022 DMAZ2 Channel 0 Acknowledge V25 o OVpp 24
DMA2_DDONEO0/IRQ05/GP1023 DMAZ2 Channel 0 Done AA22 o] OVpp 24
USB Host Port 1
USB1_UDP USB1 PHY Data Plus K28 I/0 USB_\éDD—sp —
USB1_UDM USB1 PHY Data Minus L28 I/0 USB,\QDDJF’ —
USB1_VBUS_CLMP USB1 PHY VBUS Divided Signals M25 | USBJ:/BDDJ%P 34
USB1_UID USB1 PHY ID Detect M27 I USB,\éDDJF’ —
USB_CLKIN USB PHY Clock Input P22 | OVpp —
USB1_DRVVBUS/GPIO24/IRQ6 USB1 5V Supply Enable Y26 o} OVpp —
USB1_PWRFAULT/GPIO25/IRQ7 USB Power Fault AA23 I OVpp —
USB Host Port 2
uUSB2_UDP USB2 PHY Data Plus K26 I/0 USB—\éDD—SP —
USB2_UDM USB2 PHY Data Minus L26 I/0 USB—\éDD—SP —
USB2_VBUS_CLMP USB2 PHY VBUS Divided Signals J25 I USB_\éDD_G'P 34
uSB2_UID USB2 PHY ID Detect J27 I USB,\éDD,SF’ —
USB2_DRVVBUS/GPIO26/IRQ8 USB2 5V Supply Enable AC22 I/0 OVpp —
USB2_PWRFAULT/GPIO27/IRQ9 USB2 Power Fault AC27 I/0 OVpp —
Programmable Interrupt Controller
IRQO0 External Interrupts Y25 I OVpp —
IRQO1 External Interrupts AB27 I OVpp —
IRQ02 External Interrupts AB25 I OVpp —
IRQ03/GPIO21/DMA2_DREQO External Interrupts AA26 I OVpp 24
IRQ04/GPI022/DMA2_DACKO External Interrupts V25 | OVpp 24
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Table 1. Pin List by Bus (continued)

Pin Assignments and Reset States

Signal Signal Description Pizaﬁtﬁlfer Tl;i:e g::;:; Note
IEEE 1588
TSEC_1588_CLK_IN/EC1_RXD2 Clock In B27 I LVpp —
TSEC_1588_TRIG_IN1/EC1_RXDO Trigger In 1 B28 I LVpp —
TSEC_1588_TRIG_IN2/EC1_RXD1 Trigger In 2 A27 I LVpp —
TSEC_1588_ALARM_OUT1/EC1_TXD0O |Alarm Out 1 B24 0] LVpp —
TSEC_1588_ALARM_OUT2/ Alarm Out 2 C25 O LVpp 23
EC1_TXD1/GPIO30
TSEC_1588_CLK_OUT/EC1_RXD3 Clock Out B26 0] LVpp —
TSEC_1588_PULSE_OUT1/EC1_TXD2 Pulse Out1 ca8 o LVpp —
TSEC_1588_PULSE_OUT2/EC1_TXD3/G |Pulse Out2 A26 O LVpp 23
P1O31
Ethernet Management Interface 1
EMI1_MDC Management Data Clock F23 (0] LVpp —
EMI1_MDIO Management Data In/Out G24 I/0 LVpp —
Ethernet Reference Clock
EC1_GTX_CLK125/EC_XTRNL_TX_STMP |Reference Clock (RGMII) A24 I LVpp 25
2
EC2_GTX_CLK125 Reference Clock (RGMII) D24 I LVpp 25
Ethernet External Timestamping
EC_XTRNL_TX_STMP1/EC1_TX_EN External Timestamp Transmit 1 ca27 | LVpp —
EC_XTRNL_RX_STMP1/EC1_RX_DV External Timestamp Receive 1 A25 I LVpp —
EC_XTRNL_TX_STMP2/EC1_GTX_CLK12|External Timestamp Transmit 2 A24 | LVpp —
5
EC_XTRNL_RX_STMP2/EC1_RX_CLK External Timestamp Receive 2 C24 LVpp —
Three-Speed Ethernet Controller 1
EC1_TXDS3/TSEC_1588_PULSE_OUT2/G |Transmit Data A26 O LVpp —
P1O31
EC1_TXD2/TSEC_1588_PULSE_OUT1 Transmit Data ca8 o] LVpp —
EC1_TXD1/TSEC_1588_ALARM_OUT2/G |Transmit Data C25 ) LVpp —
P1030
EC1_TXDO/TSEC_1588_ALARM_OUT1 Transmit Data B24 o] LVpp —
EC1_TX_EN/EC_XTRNL_TX_STMP1 Transmit Enable ca27 O LVpp 15
EC1_GTX_CLK Transmit Clock Out (RGMII) D26 o) LVpp 24
EC1_RXD3/TSEC_1588_CLK_OUT Receive Data B26 I LVpp 25
EC1_RXD2/TSEC_1588_CLK_IN Receive Data B27 | LVpp 25
P2040 QorlQ Integrated Processor Hardware Specifications, Rev. 2
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Pin Assignments and Reset States

Table 1. Pin List by Bus (continued)

. . . Package | Pin Power
Signal Signal Description Pin Number Type Supply Note
SENSEVDD_CA_PL Core Group A and Platform Vdd Sense H8 — — 8
SENSEVDD_CB Core Group B Vdd Sense AB16 — — 8
USB1_VDD_3P3 USB1 PHY Transceiver 3.3 V Supply M23 — — —
uUSB2_VDD_3P3 USB2 PHY Transceiver 3.3 V Supply J23 — — —
USB1_VDD_1P0O USB1 PHY PLL 1.0 V Supply L22 — — —
USB2_VDD_1P0O USB2 PHY PLL 1.0 V Supply K22 — — —
Analog Signals
MVREF SSTL_1.5/1.35 Reference Voltage W7 | GVpp/2 —
SD_IMP_CAL_TX SerDes Tx Impedance Calibration E21 | 200Q 21
(#1%) to
XVpp
SD_IMP_CAL_RX SerDes Rx Impedance Calibration F7 | 2000 22
(#1%) to
TEMP_ANODE Temperature Diode Anode V5 — internal 9
diode
TEMP_CATHODE Temperature Diode Cathode U6 — internal 9
diode
USB2_IBIAS_REXT USB PHY2 Reference Bias Current K23 — GND 32
Generation
USB1_IBIAS_REXT USB PHY1 Reference Bias Current L23 — GND 32
Generation
USB2_VDD_1P8_DECAP USB2 PHY 1.8 V Output to External K24 — GND 33
Decap
USB1_VDD_1P8_DECAP USB1 PHY 1.8 V Output to External L24 — GND 33
Decap
No Connection Pins
NCO03 No Connection W4 — — 11
NC04 No Connection W3 — — 11
NCO05 No Connection Wi1 — — 11
NCO06 No Connection H7 — — 11
NCO07 No Connection G7 — — 11
NCO08 No Connection F20 — — 11
NCO09 No Connection F19 — — 11
NC10 No Connection F18 — — 11
NC11 No Connection F16 — — 11
NC12 No Connection F13 — — 11
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Electrical Characteristics

213

Output Driver Characteristics

This table provides information about the characteristics of the output driver strengths. The values are preliminary estimates.

2.2

The device requires that its power rails be applied in a specific sequence in order to ensure proper device operation. These
requirements are as follows for power up:

1.

Table 4. Output Drive Capability

. (Nominal) Supply
Driver Type Output Impedance (Q2) Voltage Note
Local Bus interface utilities signals 45 BVpp=3.3V —
45 BVpp=25V
45 BVpp=1.8V
DDR3 signal 20 (full-strength mode) GVpp=15V 1
40 (half-strength mode)
DDRS3L signal 20 (full-strength mode) GVpp=1.35V 1
40 (half-strength mode)
eTSEC/10/100 signals 45 LVpp=3.3V —
45 LVpp=25V
DUART, system control, JTAG 45 OVpp=3.3V —
1>C 45 OVpp=3.3V —
eSPI, eSDHC 45 CVpp=3.3V —
45 CVpp=25V
45 CVpp=1.8V

Note:
1. The drive strength of the DDR3 or DDRBL interface in half-strength mode is at T; = 105 °C and at GVpp (min).

Power Up Sequencing

Bring up OVpp, LVpp, BVpp, CVpp, and USB_Vpp_3P3. Drive POVpp = GND.

— PORESET input must be driven asserted and held during this step.

— 10O_VSEL inputs must be driven during this step and held stable during normal operation.
— USB_Vpp_3P3 rise time (10% to 90%) has a minimum of 350 ps.

Bring up Vpp ca cB pLs SVpp: AVpp (cores, platform, SerDes) and USB_Vpp_1P0. Vpp ca cg pL and
USB_Vpp_1P0 must be ramped up simultaneously. S

Bring up GVpp (DDR) and XVpp.
Negate PORESET input as long as the required assertion/hold time has been met per Table 17.

For secure boot fuse programming: After negation of PORESET, drive POVpp = 1.5 V after a required minimum
delay per Table 5. After fuse programming is completed, it is required to return POVpp = GND before the system is
power cycled (PORESET assertion) or powered down (Vpp ca cg pL ramp down) per the required timing specified
in Table 5. See Section 5, “Security Fuse Processor,” for additional details.

WARNING
Only two secure boot fuse programming events are permitted per lifetime of a device.

No activity other than that required for secure boot fuse programming is permitted while
POVpp driven to any voltage above GND, including the reading of the fuse block. The
reading of the fuse block may only occur while POVpp = GND.

P2040 QorlQ Integrated Processor Hardware Specifications, Rev. 2
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Electrical Characteristics

2.6.3 Real Time Clock Timing

The real time clock timing (RTC) input is sampled by the platform clock. The output of the sampling latch is then used as an
input to the counters of the MPIC and the time base unit of the e500mc; there is no need for jitter specification. The minimum
pulse width of the RTC signal must be greater than 16x the period of the platform clock. That is, minimum clock high time is
8x (platform clock), and minimum clock low time is 8x (platform clock). There is ho minimum RTC frequency; RTC may be
grounded if not needed.

2.6.4 dTSEC Gigabit Ethernet Reference Clock Timing

This table provides the dTSEC gigabit reference clocks DC electrical characteristics.
Table 15. EC_GTX_CLK125 DC Timing Specifications

Parameter Symbol Min Max Unit Note
High-level input voltage ViH 2 — \'% 1
Low-level input voltage Vi — 0.7 \ 1
Input current (LVy = 0 V or LV = LVpp) N — +40 pA 2
Note:
1. The max V|4, and min V|_values are based on the respective min and max LVIN values found in Table 3.
2. The symbol LV,y, in this case, represents the LV symbol referenced in Table 3.
This table provides the dTSEC gigabit reference clocks AC timing specifications.
Table 16. EC_GTX_CLK125 AC Timing Specifications
Parameter/Condition Symbol Min Typical Max Unit Note
EC_GTX_CLK125 frequency tg125 — 125 — MHz —
EC_GTX_CLK125 cycle time tg125 — 8 — ns —
EC_GTX_CLK125 rise and fall time tg125r/tG125F — — ns 1
Wpp=25V 0.75
LVpp=3.3V 1.0
EC_GTX_CLK125 dUty CyC'e tG125H/tG125 — % 2
1000Base-T for RGMII 47 53
EC_GTX_CLK125 jitter — — — + 150 ps 2

Note:

1. Rise and fall times for EC_GTX_CLK125 are measured from 20% to 80% (rise time) and 80% to 20% (fall time) of LVpp.

2. EC_GTX_CLK125 is used to generate the GTX clock for the dTSEC transmitter with 2% degradation. EC_GTX_CLK125 duty
cycle can be loosened from 47%/53% as long as the PHY device can tolerate the duty cycle generated by the dTSEC GTX_CLK.
See Section 2.12.2.2, “RGMII AC Timing Specifications,” for duty cycle for 10Base-T and 100Base-T reference clock.

2.6.5 Other Input Clocks

A description of the overall clocking of this device is available in the chip reference manual in the form of a clock subsystem
block diagram. For information on the input clock requirements of functional blocks sourced external of the device, such as
SerDes, Ethernet Management, eSDHC, Local Bus, see the specific interface section.
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2.14 Enhanced Local Bus Interface

This section describes the DC and AC electrical specifications for the enhanced local bus interface.

2.14.1 Enhanced Local Bus DC Electrical Characteristics

This table provides the DC electrical characteristics for the enhanced local bus interface operating at BVpp = 3.3 V.
Table 46. Enhanced Local Bus DC Electrical Characteristics (BVpp = 3.3 V)

For recommended operating conditions, see Table 3.

Parameter Symbol Min Max Unit Note
Input high voltage V4 2 — \ 1
Input low voltage VL — 0.8 \ 1
Input current (Viy=0 V or V|y = BVpp) N — +40 pA 2
Output high voltage Vou 24 — Vv —
(BVDD = min, lOH =2 mA)
Output low voltage VoL — 0.4 \Y —
(BVDD = min, lOL =2 mA)

Note:
1. The min V| .and max V| values are based on the respective min and max BV, values found in Table 3.
2. The symbol V y;, in this case, represents the BV, symbol referenced in Section 2.1.2, “Recommended Operating Conditions.”

This table provides the DC electrical characteristics for the enhanced local bus interface operating at BVpp = 2.5 V.
Table 47. Enhanced Local Bus DC Electrical Characteristics (BVpp = 2.5 V)

For recommended operating conditions, see Table 3.

Parameter Symbol Min Max Unit Note
Input high voltage ViH 1.7 — Vv 1
Input low voltage Vi — 0.7 \ 1
Input current (V=0 V or V|y = BVpp) N — +40 pA 2
Output high voltage Vou 2.0 — \% —
(BVDD = min, IOH =-1 mA)
Output low voltage VoL — 0.4 \ —
(BVDD = min, IOL =1 mA)

Note:
1. The min V| and max V|4 values are based on the respective min and max BV, values found in Table 3
2. The symbol V|, in this case, represents the BV |y symbol referenced in Section 2.1.2, “Recommended Operating Conditions.”
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Table 49. Enhanced Local Bus Timing Specifications (continued)

For recommended operating conditions, see Table 3.

Parameter Symbol' Min Max Unit Note

Input setup tLBIVKL 6 — ns —
(for LGTA/LUPWAIT/LFRB)
Input hold tLBIXKL 1 — ns —
(for LGTA/LUPWAIT/LFRB)
Output delay tLBkLOV — 2.0 ns —
(Except LALE)
Output hold t BKLOX -3.5 — ns 5
(Except LALE)
Local bus clock to output high impedance for tLBKLOZ — 2 ns 3
LAD/LDP
LALE output negation to LAD/LDP output tLBoNOT 2 platform clock — ns 4
transition (LATCH hold time) cycles - 1ns

(LBCR[AHD] = 1)

4 platform clock —

cycles -2 ns

(LBCR[AHD] = 0)

Note:

1. All signals are measured from BVpp/2 of rising/falling edge of LCLK to BVpp/2 of the signal in question.

2. Skew is measured between different LCLKs at BVpp/2.

3. For purposes of active/float timing measurements, the high impedance 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.

4. t gonoT is @ measurement of the minimum time between the negation of LALE and any change in LAD. t; gonoT IS determined
by LBCR[AHD]. The unit is the eLBC controller clock cycle, which is the internal clock that runs the local bus controller, not the
external LCLK. After power on reset, LBCR[AHD] defaults to 0.

5. Output hold is negative, meaning that the output transition happens earlier than the falling edge of LCLK.
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This figure shows how the AC timing diagram applies to GPCM. The same principle applies to UPM and FCM.
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Figure 22. GPCM Output Timing Diagram

2.15 Enhanced Secure Digital Host Controller (eSDHC)

This section describes the DC and AC electrical specifications for the eSDHC interface.

2.15.1 eSDHC DC Electrical Characteristics

This table provides the eSDHC electrical characteristics.
Table 50. eSDHC Interface DC Electrical Characteristics

For recommended operating conditions, see Table 3.

Characteristic Symbol Condition Min Max Unit Note
Input high voltage Viy — 0.625 x CVpp — \ 1
Input low voltage Vi — — 0.25 x CVpp \ 1
Input/output leakage current In'loz — -50 50 pA —
Output high voltage VoH loy=-100 pA at 0.75 x CVpp — \" —
CVpp min
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Table 57. 12C AC Timing Specifications (continued)

For recommended operating conditions, see Table 3.

Parameter Symbol’ Min Max Unit Note
Noise margin at the LOW level for each connected VL 0.1 x OVpp — \'% —
device (including hysteresis)
Noise margin at the HIGH level for each connected VNH 0.2 x OVpp — \Y —
device (including hysteresis)
Capacitive load for each bus line Cb — 400 pF —

Note:

1.

4.

SDA

The symbols used for timing specifications herein follow the pattern tist 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, tiopykpH symbolizes I1°C timing
(12) with respect to the time data input signals (D) reaching the valid state (V) relative to the t5¢ clock reference (K) going to
the high (H) state or setup time. Also, tiogxki. Symbolizes I°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, tjopyky
symbolizes 1’C timing (I12) for the time that the data with respect to the STOP condition (P) reaches the valid state (V) relative
to the tjo¢ clock reference (K) going to the high (H) state or setup time.

The requirements for 1’C frequency calculation must be followed. Refer to Freescale application note AN2919, “Determining
the 12C Frequency Divider Ratio for SCL”

As a transmitter, the device provides a delay time of at least 300 ns for the SDA signal (referred to the V|ymin of the SCL
signal) to bridge the undefined region of the falling edge of SCL to avoid unintended generation of a START or STOP
condition. When the device acts as the 1°C bus master while transmitting, it drives both SCL and SDA. As long as the load
on SCL and SDA are balanced, the device does not generate an unintended START or STOP condition. Therefore, the 300
ns SDA output delay time is not a concern. If, under some rare condition, the 300 ns SDA output delay time is required for
the device as transmitter, application note AN2919 referred to in note 2 above is recommended.

The maximum tjxoykL must be met only if the device does not stretch the LOW period (tjoc( ) of the SCL signal.

This figure provides the AC test load for the 12C.

()—J\/\/\—OVDD/Z
R =500Q

€L

Figure 29. I2C AC Test Load

Output 4€> Z,=500Q

This figure shows the AC timing diagram for the 1°C bus.
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Figure 30. I2C Bus AC Timing Diagram
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2.20.2.3 AC Requirements for SerDes Reference Clocks
This table lists AC requirements for the PCI Express, SGMII, Serial RapidlO, SATA and Aurora SerDes reference clocks to be

guaranteed by the customer’s application design.

Table 61. SD_REF_CLKn and SD_REF_CLKn Input Clock Requirements (SVpp = 1.0 V)

For recommended operating conditions, see Table 3.

Parameter Symbol Min Typ Max Unit Note
SD_REF_CLK/SD_REF_CLK frequency range tcLk REF — 100/125/156.25 — MHz 1
SD_REF_CLK/SD_REF_CLK clock frequency toLk_ToL -350 — 350 ppm —
tolerance
SD_REF_CLK/SD_REF_CLK reference clock toLk_puTty 40 50 60 % 4
duty cycle
SD_REF_CLK/SD_REF_CLK max deterministic tcLk by — — 42 ps —
peak-peak jitter at 10 BER
SD_REF_CLK/SD_REF_CLK total reference tolk TJ — — 86 ps 2
clock jitter at 10 BER (peak-to-peak jitter at
refClk input)

SD_REF_CLK/SD_REF_CLK rising/falling edge | tc kRrACLKFR 1 — 4 V/ns 3
rate

Differential input high voltage ViH 200 — — mV 4
Differential input low voltage Vi — — -200 mV 4
Rising edge rate (SD_REF_CLKn) to falling edge Rise-Fall — — 20 % 5,6
rate (SD_REF_CLKn) matching Matching

Note:

1. Caution: Only 100, 125 and 156.25 have been tested. In-between values do not work correctly with the rest of the system.

2. Limits from PCI Express CEM Rev 2.0

3. Measured from —200 mV to +200 mV on the differential waveform (derived from SD_REF_CLKn minus SD_REF_CLKn).

The signal must be monotonic through the measurement region for rise and fall time. The 400 mV measurement window is
centered on the differential zero crossing. See Figure 37.
4. Measurement taken from differential waveform
Measurement taken from single-ended waveform
Matching applies to rising edge for SD_REF_CLKn and falling edge rate for SD_REF_CLKn. It is measured using a 200 mV
window centered on the median cross point where SD_REF_CLKn rising meets SD_REF_CLKn falling. The median cross
point is used to calculate the voltage thresholds that the oscilloscope uses for the edge rate calculations. The rise edge rate
of SD_REF_CLKn must be compared to the fall edge rate of SD_REF_CLKn, the maximum allowed difference should not
exceed 20% of the slowest edge rate. See Figure 38.

oo
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Table 62. PCI Express 2.0 (2.5 GT/s) Differential Transmitter (Tx) Output DC Specifications
(XVpp = 1.5 V or 1.8 V) (continued)

For recommended operating conditions, see Table 3.

Parameter Symbol Min | Typical | Max | Unit Note

Transmitter DC impedance Z1x.DC 40 50 60 Q |Required Tx D+ as well as D— DC Impedance
during all states

Note:
1. Measured at the package pins with a test load of 5002 to GND on each pin.

This table defines the PCI Express 2.0 (5 GT/s) DC specifications for the differential output at all transmitters. The parameters
are specified at the component pins.

Table 63. PCI Express 2.0 (5 GT/s) Differential Transmitter (Tx) Output DC Specifications
(XVpp=1.5Vor1.8V)

For recommended operating conditions, see Table 3.

Parameter Symbol Min | Typical | Max | Unit Note

Differential peak-to-peak VTX-DIFFp-p 800 — 1200 mV VTX-DIFFp-p =2x IVTX-D+ - VTX-D-' See Note

output voltage 1.

Low power differential VTX-DlFFp-p_lOW 400 500 1200 mV VTX-DlFFp-p =2x lVTX-D+ - VTX-D-l See Note

peak-to-peak output voltage 1.

De-emphasized differential VTX-DE-RAT|0-3.5dB 3.0 3.5 4.0 dB |Ratio of the VTX-DlFFp-p of the second and

output voltage (ratio) following bits after a transition divided by the
Vx-DIFFp-p Of the first bit after a transition.
See Note 1.

De-emphasized differential |Vx_pe-ratio-6.0d8| 5-5 6.0 6.5 dB |Ratio of the Vx.p|rrp-p Of the second and

output voltage (ratio) following bits after a transition divided by the
Vx-pIFFp-p Of the first bit after a transition.
See Note 1.

DC differential Tx ZTX.DIFE-DC 80 100 120 Q | Tx DC differential mode low impedance

impedance

Transmitter DC Impedance |Z1x_pc 40 50 60 Q |Required Tx D+ as well as D— DC impedance

during all states

Note:
1. Measured at the package pins with a test load of 50Q to GND on each pin.

2.20.4.4 PCI Express DC Physical Layer Receiver Specifications
This section discusses the PCI Express DC physical layer receiver specifications 2.5 GT/s, and 5 GT/s.
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2.20.6.1.3 Aurora Receiver DC Electrical Characteristics

This table provides the Aurora receiver DC electrical characteristics (XVDD = 1.5V or 1.8 V).
Table 75. Aurora Receiver DC Electrical Characteristics (XVpp =1.5V or 1.8 V)

For recommended operating conditions, see Table 3.

Parameter Symbol Min Typical Max Unit Note

Differential input voltage ViN 120 900 1200 mV p-p 1

Note:
1. Measured at receiver

2.20.6.2 Aurora AC Timing Specifications

This section describes the AC timing specifications for Aurora.

2.20.6.2.1  Aurora AC Clocking Requirements for SD_REF_CLKn and SD_REF_CLKn
Only SerDes bank 2(SD_REF_CLK2 and SD_REF_CLK2) may be used for SerDes Aurora configurations based on the RCW
configuration field SRDS_PRTCL. Aurora is not supported on SerDes banks 1.

2.20.6.2.2 Aurora Transmitter AC Timing Specifications

This table defines the Aurora transmitter AC timing specifications. RefClk jitter is not included.

Table 76. Aurora Transmitter AC Timing Specifications

For recommended operating conditions, see Table 3.

Parameter Symbol Min Typical Max Unit
Deterministic jitter Jp — — 0.17 Ul p-p
Total jitter Jr — — 0.35 Ul p-p
Unit Interval: 2.5 GBaud ul 400 — 100 ppm 400 400 + 100 ppm ps
Unit Interval: 3.125 GBaud ul 320 — 100 ppm 320 320 + 100 ppm ps
Unit Interval: 5.0 GBaud Ul 200 - 100 ppm 200 200 + 100 ppm ps

2.20.6.2.3 Aurora Receiver AC Timing Specifications

This table defines the Aurora receiver AC timing specifications. RefClk jitter is not included.
Table 77. Aurora Receiver AC Timing Specifications

For recommended operating conditions, see Table 3.

Parameter Symbol Min Typical Max Unit Note
Deterministic jitter tolerance Jp 0.37 — — Ul p-p 1
Combined deterministic and random JpR 0.55 — — Ul p-p 1
jitter tolerance
Total jitter tolerance Jr 0.65 — — Ul p-p 1,2
Bit error rate BER — — 10712 — —
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Table 87. SGMII DC Transmitter Electrical Characteristics (XVpp = 1.5 V or 1.8 V) (continued)

For recommended operating conditions, see Table 3.

Parameter Symbol Min Typ Max Unit Note
Output differential voltage® 3 4|  IVgp 320 500.0 725.0 mV | B(1-2)TECR(lane)O[AMP_RED]
(XVpp.typat 1.5V and 1.8 V) =0b000000
293.8 459.0 665.6 B(1-2)TECR(lane)O[AMP_RED]
=0b000010
266.9 417.0 604.7 B(1-2)TECR(lane)O[AMP_RED]
=0b000101
240.6 376.0 545.2 B(1-2)TECR(lane)O[AMP_RED]
=0b001000
213.1 333.0 482.9 B(1-2)TECR(lane)O[AMP_RED]
=0b001100
186.9 292.0 423.4 B(1-2)TECR(lane)0[AMP_RED]
=0b001111
160.0 250.0 362.5 B(1-2)TECR(lane)O[AMP_RED]
=0b010011
Output impedance Ro 40 50 60 Q —
(single-ended)

Note:

1. This does not align to DC-coupled SGMII.

2. Vopl = Vsp_1xn~ Vsp_Txnl- Vopl is also referred to as output differential peak voltage. Vrx.pirrp-p = 2*Vop!.

3. Example amplitude reduction setting for SGMII on SerDes bank 1 lane E: BITECREO[AMP_RED] = 0b000010 for an output
differential voltage of 459 mV typical.

4. The [Vgpl value shown in the Typ column is based on the condition of XYDD_SRDSn-Typ = 1.5 V or 1.8 V, no common mode
offset variation. SerDes transmitter is terminated with 100-Q differential load between SD_TXn and SD_TXn.

SGMII

50 Q SD_TXn
AV =

Crx SD_RXn

Transmitter

SerDes Interface

Receiver

2

Crx

CTXI | SD_TXn

50 Q

50Q
% Receiver

g Py
SD_RXn é 50 O

A~

Transmitter

50 Q
X ! X MA
Crx' ap v
50 O <SD_RXn SD_TXn

Figure 44. 4-Wire AC-Coupled SGMII Serial Link Connection Example
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See Section 19.4 “LP-Serial Signal Descriptions,” in the chip reference manual for Serial RapidlO interface width and
frequency details.

3.1.7 SerDes PLL Ratio

The clock ratio between each of the three SerDes PLLs and their respective externally supplied
SD_REF_CLKn/SD_REF_CLKn inputs is determined by the binary value of the RCW Configuration field SRDS_RATIO_Bn
as shown in this table. Furthermore, each SerDes lane grouping can be run at a SerDes PLL frequency divider determined by
the binary value of the RCW field SRDS_DIV_Bn as shown in Table 103.

This table lists the supported SerDes PLL Bank nto SD_REF_CLKn ratios.
Table 101. SerDes PLL Bank nto SD_REF_CLKn Ratios

Binary Value of SRDS_PLL_n:SD_REF_CLKn Ratio
SRDS_RATIO_B1 n =1 (Bank) n=2 (Bank 2)

000 Reserved Reserved
001 Reserved 20:1
010 25:1 25:1
011 40:1 40:1
100 50:1 50:1
101 Reserved 241
110 Reserved 30:1

All Others Reserved Reserved

These tables list the supported SerDes PLL dividers.
This table shows the PLL divider support for each pair of lanes on SerDes Bank 1.
Table 102. SerDes Bank 1 PLL Dividers

Binary Value of SRDS_DIV_B1[0:4]| SerDes Bank 1 PLL Divider

0b0 Divide by 1 off Bank 1 PLL
Ob1 Divide by 2 off Bank 1 PLL

Note: 1 bit (of 5 total SRDS_DIV_B1 bits) controls each pair of lanes.

This table shows the PLL dividers supported for each 4-lane for SerDes Banks 2.
Table 103. SerDes Banks 2 PLL Dividers

Binary Value of SRDS_DIV_B2| SerDes Bank 2 PLL Divider

O0b0 Divide by 1 off Bank 2 PLL
Ob1 Divide by 2 off Bank 2 PLL

Note: 1 bit controls all four lanes of bank 2.

3.1.8 Frame Manager (FMan) Clock Select

The Frame Managers (FM) can each be synchronous to the platform.
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Table 105. I/O Voltage Selection

Signals V.alue VDD Voltage Selection
(Binary) BVDD CcvDD LVDD
I0_VSEL[0:4] 0_0000 33V 3.3V 3.3V
Default (0_0000) 0 0001 o5V
0_0010 Reserved
0_0011 3.3V 25V 3.3V
0_0100 25V
0_0101 Reserved
0_0110 3.3V 1.8V 3.3V
0_0111 25V
0_1000 Reserved
0_1001 25V 33V 3.3V
0_1010 25V
0_1011 Reserved
0_1100 25V 25V 3.3V
0_1101 25V
0_1110 Reserved
0_1111 25V 1.8V 3.3V
1_0000 25V
1_0001 Reserved
1_0010 1.8V 3.3V 3.3V
1_0011 25V
1._0100 Reserved
1_0101 1.8V 25V 3.3V
1_0110 25V
1_0111 Reserved
1_1000 1.8V 1.8V 3.3V
1_1001 25V
1.1010 Reserved
1_1011 3.3V 33V 3.3V
1.1100
1_1101
1_1110
1_1111
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3.3 Power Supply Design

This section discusses the power supply design.

3.3.1 PLL Power Supply Filtering

Each of the PLLs described in Section 3.1, “System Clocking,” is provided with power through independent power supply pins
(AVpp_pLaT AVDD_cen AVpp_ppr: aNd AVpp _srpsn)- AVpp_pLaT AVpp_ccn and AVpp _ppr Voltages must be derived
directly from the Vpp ca cg_pu source through a low frequency filter scheme. AVpp srpsn Voltages must be derived directly
from the SVpp source through a low frequency filter scheme.

The recommended solution for PLL filtering is to provide independent filter circuits per PLL power supply, as illustrated in
Figure 50, one for each of the AVpp pins. By providing independent filters to each PLL the opportunity to cause noise injection
from one PLL to the other is reduced.

This circuit is intended to filter noise in the PLL’s resonant frequency range from a 500-kHz to 10-MHz range.

Each circuit must be placed as close as possible to the specific AVpp pin being supplied to minimize noise coupled from nearby
circuits. It must be possible to route directly from the capacitors to the AV pin, which is on the periphery of the footprint,
without the inductance of vias.

Figure 50 shows the PLL power supply filter circuit.

Where:
R=5Q+5%
C1 = 10uF £ 10%, 0603, X5R, with ESL < 0.5 nH
C2=1.0 uF £ 10%, 0402, X5R, with ESL < 0.5 nH

NOTE

A higher capacitance value for C2 may be used to improve the filter as long as the other C2
parameters do not change (0402 body, X5R, ESL < 0.5 nH).

Voltage for AVpp is defined at the PLL supply filter and not the pin of AVpp.

R
Vbbp_cAcBP— VWV _.|_ _T_ O AVpp_pLar AVpp_ccn AVpp_por
C1 Cc2

| Low ESL Surface Mount Capacitors
GND

Figure 50. PLL Power Supply Filter Circuit

The AVpp srpsn Signals provides power for the analog portions of the SerDes PLL. To ensure stability of the internal clock,
the power supplied to the PLL is filtered using a circuit similar to the one shown in following Figure 51. For maximum

effectiveness, the filter circuit is placed as closely as possible to the AVpp srpsy, Palls to ensure it filters out as much noise as
possible. The ground connection must be near the AVpp sgrpsy, balls. The 0.003-UF capacitor is closest to the balls, followed
by two 2.2-UF capacitors, and finally the 1-Q resistor to the board supply plane. The capacitors are connected from AVpp srpsn
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S l 10 ke HRESET*
HRESET
RESET
22 >
10 kQ
B 10 kQ
[ ) .A
3 10 kQ
10 kQ
TRST —D TRST!
12
VIO VSense? 1 kQ
5 ense AR o
COP_TMS
6 3 TMS
. COP_TDO
g 10|= TDO
S COP_TDI
T 8 TDI
o COP_TCK
8 4 TCK
0 |— Vendor /O 3 N/C
18 <Vendor 1/0O 2 (Aurora Event Out) EVT[4]
16 Vendor I/0O 1 (Aurora Event In) EVT[1]
14 _.\:/endor I/0 0 (Aurora HALT) EVTIO]
1 <TXO—P SD_TX09_P
3 <TXO—N SD_TX09_N
7 {XLP SD_TX08_P
9 |- X1_N SD_TX08_N
13 —)EXO—P SD_RX09_P
15 —)EXO—N SD_RX09_N
19 [ paX1_P SD_RX08_P
21 —)BXLN SD_RX08_N
5
11
17

1. The Aurora port and target board ml]st be able to independently assert PORESET and TRST to the processor
in order to fully control the processor as shown here.

2. Populate this with a 1 kQ resistor for short-circuit/current-limiting protection.

3.This switch is included as a precaution for BSDL testing. The switch must be closed to position A during BSDL testing
to avoid accidentally asserting the TRST line. If BSDL testing is not being performed, this switch must be closed

to position B.

4. Asserting HRESET causes a hard reset on the device. HRESET is not used by the Aurora 22 pin connector.

Figure 58. Aurora 22 Pin Connector Duplex Interface Connection
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RESET

10 kQ

PORESET!

10 kQ

10 kQ

—N/C e

10 kQ

10 kQ

TRST l

VIO VSense?

10 |-
8 |-~

4 >
34 >

14 >

COP_TMS
>

TRST'

T™MS

COP_TDO

TDO

COP_TDI

COP_TCK

TDI
TCK

Vendor I/0O SéAurora HRESET)
| Vendor /0 4 N/C
| Vendor I/O 3 N/C
Vendor I/O 2 (Aurora Event Out)

10 kQ

EVT[4]

Vendor I/O 1 (Aurora Event In)

EVT[4]
EVT[1]

Vendor I/O 0 (Aurora HALT)

EVTIO]

TX0_P

TXO_N
-

SD_TX09_P
SD_TX09_N

TX1_P

SD_TXo08_P

X1_N

RXO0_P

SD_TX08_N
SD_RX09_P

RXO_N

SD_RX09_N

SD_RX08_P

SD_RX08_N

Notes:

1. The Aurora port and target board must be able to independently assert PORESET and TRST to the processor
in order to fully control the processor as shown here.

2. Populate this with a 1 kQ resistor for short-circuit/current-limiting protection.

3.This switch is included as a precaution for BSDL testing. The switch must be closed to position A during BSDL testing
to avoid accidentally asserting the TRST line. If BSDL testing is not being performed, this switch must be closed

to position B.

4. Asserting HRESET causes a hard reset on the device.

5. This is an open-drain gate.

Figure 59. Aurora 70 Pin Connector Duplex Interface Connection
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The heat sink removes most of the heat from the device. Heat generated on the active side of the chip is conducted through the
silicon and through the heat sink attach material (or thermal interface material), and finally to the heat sink. The junction-to-case
thermal resistance is low enough that the heat sink attach material and heat sink thermal resistance are the dominant terms.

3.8.2 Thermal Interface Materials

A thermal interface material is required at the package-to-heat sink interface to minimize the thermal contact resistance. The
performance of thermal interface materials improves with increasing contact pressure; this performance characteristic chart is
generally provided by the thermal interface vendor. The recommended method of mounting heat sinks on the package is by
means of a spring clip attachment to the printed-circuit board (see Figure 61).

The system board designer can choose among several types of commercially-available thermal interface materials.

3.8.3 Temperature Diode

The chip has a temperature diode on the microprocessor that can be used in conjunction with other system temperature
monitoring devices (such as Analog Devices, ADT7461A™). These devices use the negative temperature coefficient of a diode
operated at a constant current to determine the temperature of the microprocessor and its environment.

The following are the specifications of the chip’s on-board temperature diode:
e Operating range: 10 — 230pA
» ldeality factor over 13.5 — 220 pA: n = 1.00589 + 0.008

4 Package Information

The following section describes the detailed content and mechanical description of the package.

4.1 Package Parameters for the FC-PBGA

The package parameters are as provided in the following list. The package type is 23 mm x 23 mm, 780 flip chip plastic ball
grid array (FC-PBGA).

Package outline 23 mm x 23mm

Interconnects 780

Ball Pitch 0.8 mm

Ball Diameter (typical) 0.40 mm

Solder Balls 96.5% Sn, 3% Ag, 0.5% Cu
Module height (typical) 2.21 mm to 2.51 mm (Maximum)
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