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Pin Assignments and Reset States

Table 1. Pin List by Bus (continued)

Signal Signal Description Piza;tanf’;er TT:e g:;v;; Note
MDQS5 Data Strobe AH24 /0 | GVpp —
MDQS6 Data Strobe AE22 I/O GVpp —
MDQS7 Data Strobe AF28 /0 | GVpp —
MDQS8 Data Strobe AG3 /0 | GVpp —
MBAO Bank Select AC16 (0] GVpp —
MBA1 Bank Select AC15 o] GVpp —
MBA2 Bank Select AC8 o} GVpp —
MAOQO Address AG16 (0] GVpp —
MAO1 Address AF12 o) GVpp —
MA02 Address AC12 o) GVpp —
MAO3 Address AH11 (0] GVpp —
MAO04 Address AG11 o] GVpp —
MAO05 Address AH10 o] GVpp —
MAOQ6 Address AC11 (0] GVpp —
MAO07 Address AC10 O GVpp —
MAO8 Address AF10 o) GVpp —
MAQ9 Address AH9 o GVpp —
MA10 Address AH16 O GVpp —
MA11 Address AG9 o GVpp —
MA12 Address AC9 o) GVpp —
MA13 Address AH20 o) GVpp —
MA14 Address AG8 0O GVpp —
MA15 Address AH7 o GVpp —
MWE Write Enable AH18 o} GVpp —
MRAS Row Address Strobe AH17 o GVpp —
MCAS Column Address Strobe AH19 o GVpp —
MCSo0 Chip Select AC18 o} GVpp —
MCS1 Chip Select AC21 o} GVpp —
MCS2 Chip Select AG17 o GVpp —
MCS3 Chip Select AG20 o GVpp —
MCKEO Clock Enable AB8 o] GVpp —
MCKE1 Clock Enable AB7 o] GVpp —
MCKE2 Clock Enable AH6 (0] GVpp —
MCKE3 Clock Enable AG6 (0] GVpp —
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Pin Assignments and Reset States

Table 1. Pin List by Bus (continued)

DMA1_DACKO/SDHC_CD

Signal Signal Description Pizaﬁtﬁlfer Tl;i:e g::;:; Note
SD_RX04 Receive Data (positive) A2 | XVpp —
SD_RX03 Receive Data (positive) E1 | XVpp —
SD_RXo02 Receive Data (positive) G1 | XVpp —
SD_RX13 Receive Data (negative) A21 I XVpp —
SD_RX12 Receive Data (negative) A19 [ XVpp —
SD_RX11 Receive Data (negative) A15 [ XVpp —
SD_RX10 Receive Data (negative) B13 [ XVpp —
SD_RX07 Receive Data (negative) A11 I XVpp —
SD_RX06 Receive Data (negative) A9 I XVpp —
SD_RX05 Receive Data (negative) A7 I XVpp —
SD_RX04 Receive Data (negative) A3 [ XVpp —
SD_RX03 Receive Data (negative) E2 [ XVpp —
SD_RX02 Receive Data (negative) G2 [ XVpp —
SD_REF_CLK1 SerDes Bank 1 PLL Reference Clock D3 | XVpbp —
SD_REF_CLK1 SerDes Bank 1 PLL Reference Clock D4 I XVpp —
Complement
SD_REF_CLK2 SerDes Bank 2 PLL Reference Clock E17 | XVpp —
SD_REF_CLK2 SerDes Bank 2 PLL Reference Clock F17 I XVpp —
Complement
General-Purpose Input/Output
GPIO00/SPI_CS0/SDHC_DATA4 General Purpose Input/Output H26 1’0 CVpp —
GPIO01/SPI_CS1/SDHC_DATA5 General Purpose Input/Output H23 1’0 CVpp —
GPIO02/SPI_CS2/SDHC_DATA6 General Purpose Input/Output H27 /0 | CVpp —
GPIO03SPI_CS3/SDHC_DATA7 General Purpose Input/Output H24 I/0 | CVpp —
GPIO08/UART1_SOUT General Purpose Input/Output R23 I/0 OVpp —
GPIO09/UART2_SOUT General Purpose Input/Output P26 I/0 OVpp —
GPIO10/UART1_SIN General Purpose Input/Output R26 1/0 OVpp —
GPIO11/UART2_SIN General Purpose Input/Output P27 /0 OVpp —
GPIO12/UART1_RTS/UART3_SOUT General Purpose Input/Output P24 I/0 OVpp —
GPIO13/UART2_RTS/UART4_SOUT General Purpose Input/Output P25 I/0 OVpp —
GPIO14/UART1_CTS/UART3_SIN General Purpose Input/Output R25 I/0 OVpp —
GPIO15/UART2_CTS/UART4_SIN General Purpose Input/Output P23 I/0 OVpp —
GPIO16/1IC3_SCL/M1DVAL/LB_DVAL/ General Purpose Input/Output AB23 /10 OVpp —
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Pin Assignments and Reset States

Table 1. Pin List by Bus (continued)

Signal Signal Description Pif\a;tan?ger TT:e g:;v;; Note
GND132 Ground K12 — — —
GND131 Ground K14 — — —
GND130 Ground K16 — — _
GND129 Ground K18 — — _
GND128 Ground K21 — — —
GND127 Ground L8 — — —
GND126 Ground L10 — — —
GND125 Ground L12 — — —
GND124 Ground L14 — — _
GND123 Ground L16 — — _
GND122 Ground L18 — — —
GND121 Ground M2 — — —
GND120 Ground M5 — — —
GND119 Ground M8 — — —
GND118 Ground M10 — — _
GND117 Ground M12 — _ —
GND116 Ground M14 — — —
GND115 Ground M16 — — —
GND114 Ground M18 — — —
GND113 Ground N8 — — —
GND112 Ground N10 — — —
GND111 Ground N12 — — —
GND110 Ground N14 — — —
GND109 Ground N16 — — —
GND108 Ground N18 — — —
GND107 Ground N21 — — —
GND106 Ground N25 — — _
GND105 Ground P5 — — _
GND104 Ground P8 — — —
GND103 Ground P10 — — —
GND102 Ground P12 — — —
GND101 Ground P14 — — —
GND100 Ground P16 — — —
GNDO099 Ground P18 — _ _
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Pin Assignments and Reset States

Table 1. Pin List by Bus (continued)

Signal Signal Description Pii:na;tan?I:er Ti;i:e g.j;v;; Note
USB1_AGNDO1 USB1 PHY Transceiver GND M28 — — —
USB2_AGNDO06 USB2 PHY Transceiver GND J22 — — —
USB2_AGNDO5 USB2 PHY Transceiver GND J24 — — —
USB2_AGNDO04 USB2 PHY Transceiver GND J26 — — —
USB2_AGNDO03 USB2 PHY Transceiver GND K25 — — —
USB2_AGNDO02 USB2 PHY Transceiver GND L25 — — —
USB2_AGNDO1 USB2 PHY Transceiver GND M26 — — —
OvDDO06 General 1/0 Supply N20 — OVpp —
OvDDO05 General I/0 Supply P20 — OVpp —
OvDDO04 General I/0 Supply R20 — OVpp —
OvDDO03 General I/0 Supply T20 — OVpp —
OvDDO02 General /0 Supply T26 — OVpp —
OvDDO1 General /0 Supply W26 — OVpp —
CvDD2 eSPI and eSDHC Supply K20 — CVpop —
CVvDD1 eSPIl and eSDHC Supply M20 — CVpop —
GvDD17 DDR Supply AA8 — GVpp —
GVDD16 DDR Supply AA9 — GVpp —
GVDD15 DDR Supply AA10 — GVpp —
GvDD14 DDR Supply AA11 — GVpp —
GVvDD13 DDR Supply AA12 — GVpp —
GVDD12 DDR Supply AA13 — GVpp —
GVDD11 DDR Supply AA14 — GVpp —
GVvDD10 DDR Supply AA15 — GVpp —
GVDDO09 DDR Supply AB13 — GVpp —
GvDD08 DDR Supply AB14 — GVpp —
GvDDO07 DDR Supply AC13 — GVpp —
GVvDDO06 DDR Supply AC14 — GVpp —
GVvDDO05 DDR Supply AF6 — GVpp —
GVvDDO04 DDR Supply AF9 — GVpp —
GVvDDO03 DDR Supply AF17 — GVpp —
GVvDD02 DDR Supply AF20 — GVpp —
GVDDO1 DDR Supply AF23 — GVpp —
BvDDO07 Local Bus Supply J7 — BVpp —
BVDDO06 Local Bus Supply K7 — BVpp —
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Freescale Semiconductor 29




Table 1. Pin List by Bus (continued)

Pin Assignments and Reset States

Signal Signal Description Pizaﬁtﬁlfer Tl;i:e g:;v;; Note
VDD_CA_PL16 Core Group A and Platform Supply u13 — | Vop capL| 37
VDD_CA_PL15 Core Group A and Platform Supply u15 — | Vopb capL| 37
VDD_CA_PL14 Core Group A and Platform Supply u20 — | Vop capL| 37
VDD_CA_PL13 Core Group A and Platform Supply V9 — | Vob capL| 37
VDD_CA_PL12 Core Group A and Platform Supply V11 — |VopcapL| 37
VDD_CA_PL11 Core Group A and Platform Supply V13 — |VopcapL| 37
VDD_CA_PL10 Core Group A and Platform Supply V15 — |Vpop capL| 37
VDD_CA_PL09 Core Group A and Platform Supply W9 — |Vop capL| 37
VDD_CA_PL08 Core Group A and Platform Supply W11 — |VopcapL| 37
VDD_CA_PL07 Core Group A and Platform Supply W13 — | Vob capL| 37
VDD_CA_PLO6 Core Group A and Platform Supply W15 — |VopcapL| 37
VDD_CA_PL05 Core Group A and Platform Supply Y9 — |VopcapL| 37
VDD_CA_PL04 Core Group A and Platform Supply Y11 — |Vpop capL| 37
VDD_CA_PL03 Core Group A and Platform Supply Y13 — |Vop capL| 37
VDD_CA_PL02 Core Group A and Platform Supply Y15 — |Vop capL| 37
VDD_CA_PLO1 Core Group A and Platform Supply AA21 — |VopcapL| 37
VDD_CB11 Core Group B Supply u1e — Vbp_cs 37
VDD_CB10 Core Group B Supply uis — | Vob.cs 37
VDD_CB09 Core Group B Supply V18 — | Vpp.ce 37
VDD_CBO08 Core Group B Supply V20 — | Vppbcs 37
VDD_CB07 Core Group B Supply W16 — Vbb_cB 37
VDD_CB06 Core Group B Supply W18 — Vbb_cB 37
VDD_CB05 Core Group B Supply w20 — Vbp_cB 37
VDD_CB04 Core Group B Supply Y18 — | Vob.cs 37
VDD_CBO03 Core Group B Supply Y20 — | Vpp.ce 37
VDD_CB02 Core Group B Supply AA18 — | Vpp.ocs 37
VDD_CBO01 Core Group B Supply AA20 — Vbb_cB 37
VDD_LP Low Power Security Monitor Supply L20 — Vbp_LP 25
AVDD_CC1 Core Cluster PLL1 Supply V7 — — 13
AVDD_CC2 Core Cluster PLL2 Supply w22 — — 13
AVDD_PLAT Platform PLL Supply Va2 — — 13
AVDD_DDR DDR PLL Supply W6 — — 13
AVDD_SRDSH1 SerDes PLL1 Supply C1 — — 13
AVDD_SRDS2 SerDes PLL2 Supply A17 — — 13
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Electrical Characteristics

Table 1. Pin List by Bus (continued)

Package | Pin Power

Pin Number | Type| Supply Note

Signal Signal Description

26.For reduced core (core 2 and 3 disabled) mode, this signal must be pulled high (100 Q-1 kQ) to OVDD.

27.Warning, incorrect voltage select settings can lead to irreversible device damage. This pin has an internal 2 kQ pull-down
resistor, to pull it high, a pull-up resistor of less than 1 kQ to OVDD should be used. See Section 3.2, “Supply Power Default
Setting”

28.SDHC_DAT[4:7] require CVpp = 3.3 V when muxed extended SDHC data signals are enabled via the RCW[SPI] field.

29.The cfg_xvdd_sel (LA[26]) reset configuration pin must select the correct voltage that is being supplied on the XVDD pin.
Incorrect voltage select settings can lead to irreversible device damage.

30.See Section 2.2, “Power Up Sequencing,” and Section 5, “Security Fuse Processor,” for additional details on this signal.

31.Pin must NOT be pulled down during power-on reset.

32.This pin must be connected to GND through a 10 kQ *+ 0.1% resistor for bias generation.

33.A 1uF to 1.5 pF capacitor connected to GND is required on this signal. Section 3.6.4.2, “USBn_Vpp_1P8_DECAP Capacitor
Options,” provides a list of recommended capacitors.

34.A divider network is required on this signal. See Section 3.6.4.1, “USB Divider Network.”

35.These are test signals for factory use only and must be pulled up (100 Q-1 kQ) to OVpp for normal machine operation.

36.For systems which boot from Local Bus (GPCM)-controlled NOR flash or (FCM)-controlled NAND flash, a pull-up on LGPL4
is required.

37.Core Group A and Platform supply (VDb_cA_pL) and Core Group B supply (VDD_CB) were separate supplies in Rev1.0, they
are tied together in Rev1.1.

2 Electrical Characteristics

This section provides the AC and DC electrical specifications for the chip. The chip is currently targeted to these specifications.
Some of these specifications are independent of the I/O cell, but they are included for a more complete reference. These are not

purely 1/0 buffer design specifications.

2.1 Overall DC Electrical Characteristics

This section describes the ratings, conditions, and other electrical characteristics.

2.1.1 Absolute Maximum Ratings

Table 2. Absolute Operating Conditions’

Parameter Symbol Max Value Unit | Note
Core Group A (cores 0-1) and platform supply voltage (Silicon Rev 1.0) Vpp_ca PL -0.3t0 1.1 \" 9,10
Core Group B (cores 2—-3) supply voltage (Silicon Rev 1.0) Vbb_cB -0.3t0 1.1 \ 9,10
Core Group A (cores 0-1), Core Group B (cores 2-3) and platform supply | Vpp ca cB pPL -0.3t0 1.1 \ 9,10
voltage (Silicon Rev 1.1)
PLL supply voltage (core, platform, DDR) AVpp -0.3to 1.1 \Y —
PLL supply voltage (SerDes, filtered from SVpp) AVpp smps -0.3t0 1.1 \'% —
Fuse programming override supply POVpp -0.310 1.65 \Y 1
DUART, I°C, DMA, MPIC, GPIO, system control and power management, OVpp -0.310 3.63 \Y —
clocking, debug, 1/0 voltage select, and JTAG I/O voltage
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Electrical Characteristics

While VDD is ramping, current may be supplied from VDD through the chip to GVDD.
Nevertheless, GVDD from an external supply should follow the sequencing described
above.

WARNING
Only 100,000 POR cycles are permitted per lifetime of a device.
All supplies must be at their stable values within 75 ms.

Items on the same line have no ordering requirement with respect to one another. 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.

This figure provides the POVpp timing diagram.

! g
. —>, Fuse programming -

POVpp : %0% POVon X : xc' 10% POVpp

! ! ' : : 90%Ybp_cA_CB_PL
VDD_CA_CB_PL : : : _:>, ' trovbD_vDD

S5ADEaET A OVpp tpovDD_PROG —3 < \c 90% OVpp
PORESET /. . <
»q

, '
'<«€— tpovDD_DELAY ! —> <€— tPOVDD_RST

NOTE: POVpp must be stable at 1.5 V prior to initiating fuse programming.
Figure 8. POVpp Timing Diagram

This table provides information on the power-down and power-up sequence parameters for POVpp.
Table 5. POVpp Timing °

Driver Type Min Max Unit Note
tpovDD_DELAY 100 — SYSCLKs 1
tpovDD_PROG 0 — us 2
tpovDD_VDD 0 — us 3
tpovDD_RST 0 — us 4

Note:

1. Delay required from the negation of PORESET to driving POVpp ramp up. Delay measured from PORESET negation at 90%
OVpp to 10% POVpp ramp up.

2. Delay required from fuse programming finished to POVpp ramp down start. Fuse programming must complete while POVpp
is stable at 1.5 V. 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. After fuse programming is completed, it is required to return POVpp = GND.

3. Delay required from POVpp ramp down complete to Vpp ca cg pL ramp down start. POVpp must be grounded to minimum
10% POVDD before VDD CA CB PL is at 90% VDD' T

4. Delay required from POVpp ramp down complete to PORESET assertion. POVpp must be grounded to minimum 10%
POVpp before PORESET assertion reaches 90% OVpp.

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

To guarantee MCKE low during power up, the above sequencing for GVpp is required. If there is no concern about any of the
DDR signals being in an indeterminate state during power up, the sequencing for GVpp is not required.
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Table 6. Device Power Dissipation (continued)

Electrical Characteristics

Core & Vv Core & Vv
DD_CA_CB_PL DD_CA_CB_PL
Core | Plat DDR FM Junction Platfor|111 Power Platforr1n Power SVpp
Power Data Vbb cA CB PL Power Power
Mode Freq | Freq Rate Freq v Temp W) (W) W) (w) Power | Note
(MHz) | (MHz) (MT/s) (MHz) (°C) (W)
Quad Cores Dual Cores
Typical 667 | 534 | 1067 | 467 1.0 65 8.7 — 8.2 — — 2,3
Thermal 105 12.0 — 11.8 — — 57
Maximum 12.3 11.1 11.9 10.6 14 |4,6,7
Note:
1. Combined power of Vpp ca cs_pL, SVDD with the DDR controller and all SerDes banks active. Does not include 1/O power.
2. Typical power assumes Dhrystone running with activity factor of 70% on all four cores, 80% on two cores and executing DMA on the platform
with 90% activity factor.
3. Typical power based on nominal processed device.
4. Maximum power assumes Dhrystone running with activity factor at 100% on all cores and executing DMA on the platform with 100% activity

o

factor.

Thermal power assumes Dhrystone running with activity factor of 70% on all four cores, 80% on two cores and executing DMA on the platform

with 90% activity factor.

Maximum power provided for power supply design sizing.
Thermal and maximum power are based on worst case processed device.

This table shows the all 1/0 power supply estimated values.
Table 7. P2040 I/0 Power Supply Estimated Values

Interface Parameter Symbol Typical Maximum Unit Notes
DDRS3 64 Bits Per 667 MT/s data rate GVdd (1.5V) 0.705 1.764 W 1,2,5,6
Controller
800 MT/s data rate 0.714 1.785
1066 MT/s data rate 0.731 1.827
1200 MT/s data rate 0.739 1.848
1333 MT/s data rate 0.747 1.869
HSSI: x1, 1.25 G-baud Xvdd (1.5V) 0.078 0.087 W 1,7
PCl-e, SGMII, SATA,
SRIO, Aurora, Debug,
XAUI
x2, 1.25 G-baud 0.119 0.134
x4, 1.25 G-baud 0.202 0.226
x8, 1.25 G-baud 0.367 0.411
x1, 2.5/3.0/3.125/5.0 G-baud 0.088 0.099
x2, 2.5/3.0/3.125/5.0 G-baud 0.139 0.156
x4, 2.5/3.0/3.125/5.0 G-baud 0.241 0.270
x8, 2.5/3.0/3.125/5.0 G-baud 0.447 0.501
dTSEC Per Controller RGMII Lvdd (2.5V) 0.075 0.100 w 1,3,6
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Electrical Characteristics

This table shows the estimated power dissipation on the AVpp and AVpp srps supplies for the device PLLs, at allowable

voltage levels.

Table 8. Device AVpp Power Dissipation

AVpps Typical Maximum Unit Note
AVDD_DDH 5 15 mwW 1
AVpp_cct
AVpp _cc2
AVpp_pLAT
AVDbp_sRpst — 36 mwW 2
AVpp_srps2
USB_VDD_1 PO — 10 mwW 3
Note:
1. VDD_CA_CB_PL! TA = 8000, TJ = 105°C
2. SVpp=1.0V, Ty =80°C, T, = 105°C
3. USB_Vpp_1pg = 1.0V, To = 80°C, T, = 105°C
This table shows the estimated power dissipation on the POV supply for the chip at allowable voltage levels.
Table 9. POVpp Power Dissipation
Supply Maximum Unit Notes
POVpp 450 mw 1

Note:

1. To ensure device reliability, fuse programming must be performed within the recommended fuse programming temperature

range per Table 3.

This table shows the estimated power dissipation on the Vpp | p supply for the device, at allowable voltage levels.

Table 10. Vpp | p Power Dissipation

Supply Maximum Unit Notes
Vpp_Lp (Device on, 105C) 1.5 mwW 1
Vpp_Lp (Device off, 70C) 195 uw
Vpp_Lp (Device off, 40C) 132 uw

Note:
1.Vpp 1p=1.0V, T;=105°C.

2. When the device is off, Vpp | p may be supplied by battery power to retain the Zeroizable Master Key and other Trust
Architecture state. Board should implement a PMIC, which switches Vpp | p to battery when the SoC is powered down. See

the Trust Architecture chapter in the device reference manual for more information.

2.5 Thermal
Table 11. Package Thermal Characteristics 6
Rating Board Symbol Value Unit Note
Junction to ambient, natural convection Single-layer board (1s) Reua 21 °cw 1,2
Junction to ambient, natural convection Four-layer board (2s2p) Reua 15 °c/w 1,3
P2040 QorlQ Integrated Processor Hardware Specifications, Rev. 2
Freescale Semiconductor 47




Electrical Characteristics

2.9.1

DDR3 and DDR3L SDRAM Interface DC Electrical Characteristics

This table provides the recommended operating conditions for the DDR SDRAM controller when interfacing to DDR3

SDRAM.

Table 20. DDR3 SDRAM Interface DC Electrical Characteristics (GVpp = 1.5 V)

For recommended operating conditions, see Table 3.

Parameter Symbol Min Max Unit Note
I/O reference voltage MVRgggn 0.49 x GVpp 0.51 x GVpp \Y 1,2,3,4
Input high voltage Vi MVRggn + 0.100 GVpp \ 5
Input low voltage Vi GND MVgggn—0.100 \ 5
I/O leakage current loz -50 50 pA 6

Note:

1. GVpp is expected to be within 50 mV of the DRAM'’s voltage supply at all times. The DRAM’s and memory controller’s voltage
supply may or may not be from the same source.
2. MVRggnis expected to be equal to 0.5 x GVpp and to track GVpp DC variations as measured at the receiver. Peak-to-peak
noise on MVgeen may not exceed the MVggen DC level by more than +1% of the DC value (that is, £15mV).
3. Vyris not applied directly to the device. It is the supply to which far end signal termination is made, and it is expected to be
equal to MVgggn with a min value of MVggen — 0.04 and a max value of MVggen + 0.04. V41 should track variations in the

DC level of MVRggn.

. The voltage regulator for MVgegen must meet the specifications stated in Table 23.

4
5. Input capacitance load for DQ, DQS, and DQS are available in the IBIS models.
6

. Output leakage is measured with all outputs disabled, 0 V < Vo1 < GVpp.

This table provides the recommended operating conditions for the DDR SDRAM controller when interfacing to DDR3L

SDRAM.

Table 21. DDR3L SDRAM Interface DC Electrical Characteristics (GVpp = 1.35 V)

For recommended operating conditions, see Table 3.

Parameter Symbol Min Max Unit Note
I/O reference voltage MVRggn 0.49 x GVpp 0.51 x GVpp \Y 1,2,3,4
Input high voltage Vi MVRggn + 0.090 GVpp \ 5
Input low voltage Vi GND MVRgegn — 0.090 \ 5
I/O leakage current loz -50 50 pA 6
Output high current (Voyt = 0.641 V) loH — -23.8 mA 7,8
Output low current (Vo = 0.641 V) loL 23.8 — mA 7,8
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Electrical Characteristics

This figure represents the AC timing from Table 33 in master mode (internal clock). Note that although timing specifications
generally refer to the rising edge of the clock, this figure also applies when the falling edge is the active edge. Also, note that
the clock edge is selectable on eSPI.

SPICLK (output)

Output signals:
SPLcso:3]'

> . < tNixKH | | |
) <> tnivkH
Input signals: : | | |
SPIMISO' - - DD EEEEEEEE AEREEREEEEREEE P Lo
; : _): tNIKHOX !
<— tNiKHOV |
Output signals: : : | :
SPIMOSI' - -- - | N I R
t t |
: I [ |
| [ 1 |
e« INIKHOV2 | —>: <— tnikHOX2 !
| I |
| |
| |
| |
| |

Figure 15. eSPI AC Timing in Master Mode (Internal Clock) Diagram

2.11 DUART

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

2.11.1 DUART DC Electrical Characteristics

This table provides the DC electrical characteristics for the DUART interface.
Table 34. DUART DC Electrical Characteristics (OVpp = 3.3 V)

For recommended operating conditions, see Table 3.

Parameter Symbol Min Max Unit Note
Input high voltage ViH 2 — \ 1
Input low voltage Vi — 0.8 \ 1
Input current (OV)y = 0 V or OV, = OVpp) I — +40 pA 2
Output high voltage (OVpp = min, oy = —2 mA) VoH 24 — Vv —
Output low voltage (OVpp = min, Ig_ =2 mA) VoL — 0.4 \Y —

Note:

1. The symbol OV, in this case, represents the OV |y symbol referenced in Table 3.
2. The symbol OV, in this case, represents the OV|y symbol referenced in Section 2.1.2, “Recommended Operating Conditions.”
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Electrical Characteristics

— For an external AC-coupled connection, there is no common mode voltage requirement for the clock driver.
Because the external AC-coupling capacitor blocks the DC level, the clock driver and the SerDes reference clock
receiver operate in different common mode voltages. The SerDes reference clock receiver in this connection
scheme has its common mode voltage set to SGND. Each signal wire of the differential inputs is allowed to swing
below and above the common mode voltage (SGND). This figure shows the SerDes reference clock input
requirement for AC-coupled connection scheme.

200 mV < Input amplitude or differential peak < 800 mV

SD_REF_CLKn / Vmax < Vem + 400 mV

Vem

SD_REF_CLKn Vmin > Vcm — 400 mV
Figure 35. Differential Reference Clock Input DC Requirements (External AC-Coupled)

»  Single-Ended Mode

— The reference clock can also be single-ended. The SD_REF_CLKn input amplitude (single-ended swing) must be
between 400 mV and 800 mV peak-peak (from Vyn 10 Vpax) With SD_REF_CLKn either left unconnected or
tied to ground.

— The SD_REF_CLKn input average voltage must be between 200 and 400 mV. Figure 36 shows the SerDes
reference clock input requirement for single-ended signaling mode.

— To meet the input amplitude requirement, the reference clock inputs may 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 (SD_REF_CLKn) through the same source impedance as the clock input (SD_REF_CLKDn) in use.

400 mV < SD_REF_CLKn input amplitude < 800 mV

_—— — = | - — — -

L/

SD_REF_CLKn

oV

SD_REF_CLKn /

Figure 36. Single-Ended Reference Clock Input DC Requirements
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The long run transmitter specifications use larger voltage swings that are capable of driving signals across backplanes. This
allows a user to drive signals across two connectors and a backplane. The specifications allow a distance of at least 50 cm at all
baud rates.

All unit intervals are specified with a tolerance of £100 ppm. The worst case frequency difference between any transmit and
receive clock is 200 ppm.

To ensure interoperability between drivers and receivers of different vendors and technologies, AC coupling at the receiver
input must be used.

2.20.5.1 Signal Definitions

This section defines the terms used in the description and specification of the differential signals used by the LP-Serial links.
This figure shows how the signals are defined. The figures show waveforms for either a transmitter output (TD and TD) or a
receiver input (RD and RD). Each signal swings between A volts and B volts where A > B. Using these waveforms, the
definitions are as follows:

«  The transmitter output signals and the receiver input signals—TD, TD, RD, and RD—each have a peak-to-peak swing
of A - B volts.

»  The differential output signal of the transmitter, Vgp, is defined as V1p - V15

»  The differential input signal of the receiver, V,p, is defined as Vrp - Vgrp

e The differential output signal of the transmitter and the differential input signal of the receiver each range from A-B
to —(A - B) volts

»  The peak value of the differential transmitter output signal and the differential receiver input signal is A — B volts.

»  The peak-to-peak value of the differential transmitter output signal and the differential receiver input signal is
2 x (A - B) volts.

TD or RD
A Volts - — -

B Volts o TD or RD Y

L Differential Peak-Peak = 2 x (A — B)

Figure 41. Differential Peak-Peak Voltage of Transmitter or Receiver

To illustrate these definitions using real values, consider the case of a CML (current mode logic) transmitter that has a common
mode voltage of 2.25 V, and each of its outputs, TD and TD, has a swing that goes between 2.5 V and 2.0 V. Using these values,
the peak-to-peak voltage swing of the signals TD and TD is 500 mV p-p. The differential output signal ranges between 500 mV
and -500 mV. The peak differential voltage is 500 mV. The peak-to-peak differential voltage is 1000 mV p-p.

2.20.5.2 Equalization

With the use of high-speed serial links, the interconnect media causes degradation of the signal at the receiver and produces
effects such as inter-symbol interference (1SI) or data-dependent jitter. This loss can be large enough to degrade the eye opening
at the receiver beyond what is allowed in the specification. To negate a portion of these effects, equalization can be used. The
most common equalization techniques that can be used are as follows:

*  Pre-emphasis on the transmitter
» A passive high-pass filter network placed at the receiver, often referred to as passive equalization.
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» The use of active circuits in the receiver, often referred to as adaptive equalization.

2.20.5.3 Serial RapidlO Clocking Requirements for SD_REF_CLKn and
SD_REF_CLKn

SerDes bank 1 (SD_REF_CLK1 and SD_REF_CLK1) may be used for various SerDes Serial RapidlO configurations based on
the RCW configuration field SRDS_PRTCL. Serial RapidlO is not supported on SerDes banks 2.

For more information on these specifications, see Section 2.20.2, “SerDes Reference Clocks.”

2.20.5.4 DC Requirements for Serial RapidlO

This section explains the DC requirements for the Serial RapidlO interface.

2.20.5.4.1 DC Serial RapidlO Timing Transmitter Specifications

LP-Serial transmitter electrical and timing specifications are stated in the text and tables of this section.

The differential return loss, S11, of the transmitter in each case is better than the following:
» -10dB for (Baud Frequency) + 10 < Freq(f) < 625 MHz
e -10dB + 10log(f + 625 MHz) dB for 625 MHz < Freq(f) < Baud Frequency

The reference impedance for the differential return loss measurements is 100-Q resistive. Differential return loss includes

contributions from on-chip circuitry, chip packaging, and any off-chip components related to the driver. The output impedance
requirement applies to all valid output levels.

It is recommended that the 20%-80% rise/fall time of the transmitter, as measured at the transmitter output, have a minimum
value 60 ps in each case.

It is recommended that the timing skew at the output of an LP-Serial transmitter between the two signals that comprise a
differential pair not exceed 20 ps at 2.50 GBaud and 15 ps at 3.125 GBaud and XX ps at 5 GBaud.

This table defines the transmitter DC specifications for Serial RapidlO operating at XVpp =15V or 1.8 V.
Table 70. Serial RapidlO Transmitter DC Timing Specifications—2.5 GBaud, 3.125 GBaud, 5 GBaud

For recommended operating conditions, see Table 3.

Parameter Symbol Min Typ Max Unit Note
Output voltage Vo -0.40 — 2.30 \Y 1
Long-run differential output voltage VDiFrpP 800 — 1600 mV p-p —
Short-run differential output voltage VpirrpP 500 — 1000 mV p-p —

Note:
1. Voltage relative to COMMON of either signal comprising a differential pair.

2.20.5.4.2 DC Serial RapidlO Receiver Specifications
LP-Serial receiver electrical and timing specifications are stated in the text and tables of this section.

Receiver input impedance results in a differential return loss better than 10 dB and a common mode return loss better than 6 dB
from 100 MHz to (0.8) x (Baud Frequency). This includes contributions from on-chip circuitry, the chip package, and any
off-chip components related to the receiver. AC coupling components are included in this requirement. The reference
impedance for return loss measurements is 100-Q resistive for differential return loss and 25-Q2 resistive for common mode.
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This table defines the SGMII 2.5x transmitter DC electrical characteristics for 3.125 GBaud.

Figure 45. SGMII Transmitter DC Measurement Circuit

Table 88. SGMII 2.5x Transmitter DC Electrical Characteristics (XVpp=1.5V or 1.8 V)

For recommended operating conditions, see Table 3.

Parameter Symbol Min Typical Max Unit Note
Output voltage Vo -0.40 — 2.30 \ 1
Differential output voltage VpiFEPP 800 — 1600 mV p-p —

Note:

1. Absolute output voltage limit

2.20.8.1.2

SGMII DC Receiver Electrical Characteristics

This table lists the SGMII DC receiver electrical characteristics for 1.25 GBaud. Source synchronous clocking is not supported.
Clock is recovered from the data.

Table 89. SGMII DC Receiver Electrical Characteristics (XVpp =1.5V or 1.8 V)

For recommended operating conditions, see Table 3.

Parameter Symbol Min Typ Max Unit | Note
DC Input voltage range — N/A — 1
Input differential voltage REIDL_CTL = 001xx | VRx_DIFFp-p 100 — 1200 mV 2,4
REIDL_CTL = 100xx 175 —
Loss of signal threshold REIDL_CTL = 001xx Vios 30 — 100 mV 3,4
REIDL_CTL = 100xx 65 — 175
Receiver differential input impedance ZRX_DIFF 80 — 120 Q —

P2040 QorlQ Integrated Processor Hardware Specifications, Rev. 2

108

Freescale Semiconductor




Hardware Design Considerations

D+ package pin i -
\ C-cr
Y|

Transmitter
silicon
+ package

| |
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| |
P \
C =Crx
D- package pin | R=500Q R= |
| |
\ |

Figure 46. SGMII AC Test/Measurement Load

2.20.8.2.3 SGMII Receiver AC Timing Specification

This table provides the SGMII receiver AC timing specifications. The AC timing specifications do not include RefClIk jitter.
Source synchronous clocking is not supported. Clock is recovered from the data.

Table 92. SGMII Receive AC Timing Specifications

For recommended operating conditions, see Table 3.

Parameter Symbol Min Typ Max Unit Note
Deterministic jitter tolerance JD 0.37 — — Ul p-p 1,2
Combined deterministic and random jitter tolerance | JDR 0.55 — — Ul p-p 1,2
Total jitter tolerance JT 0.65 — — Upp | 1,2,3
Bit error ratio BER — — 10712 — —
Unit Interval: 1.25 GBaud ul 800 — 100 ppm 800 800 + 100 ppm ps 1
Unit Interval: 3.125 GBaud ul 320-100 ppm| 320 [320 + 100 ppm ps 1

Note:

1. Measured at receiver

2. Refer to RapidlO™ 1x/4x LP Serial Physical Layer Specification for interpretation of jitter specifications.

3. Total jitter is composed of three components: deterministic jitter, random jitter, and single frequency sinusoidal jitter. The

sinusoidal jitter may have any amplitude and frequency in the unshaded region of Figure 42. The sinusoidal jitter component
is included to ensure margin for low frequency jitter, wander, noise, crosstalk and other variable system effects.

The sinusoidal jitter in the total jitter tolerance may have any amplitude and frequency in the unshaded region of Figure 42.

3 Hardware Design Considerations

This section discusses the hardware design considerations.

3.1 System Clocking
This section describes the PLL configuration of the device.
This device includes six PLLs, as follows:

»  Thereare two selectable core cluster PLLs that generate a core clock from the externally supplied SYSCLK input. Core
complex 0-1 and platform can select from CC1 PLL; core complex 2—3 can select from CC2 PLL. The frequency ratio
between the core cluster PLLs and SYSCLK is selected using the configuration bits as described in Section 3.1.3,
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3.6.2 Aurora Configuration Signals

Hardware Design Considerations

Correct operation of the Aurora interface requires configuration of a group of system control pins as demonstrated in Figure 56
and Figure 57. Care must be taken to ensure that these pins are maintained at a valid negated state under normal operating
conditions as most have asynchronous behavior and spurious assertion will give unpredictable results.

Freescale recommends that the Aurora 22 pin duplex connector be designed into the system as shown in Figure 58 or the 70 pin

duplex connector be designed into the system as shown in Figure 59.

If the Aurora interface is not used, Freescale recommends the legacy COP header be designed into the system as described in

Section 3.6.1.1, “Termination of Unused Signals.”

TX0+
TX0-
GND
TX1+
TX1-

GND
RX0+
RX0-

GND

RX1+

RX1-

N

S [&] & BB E e ] e

N

[\
N

-_ =] | =] =] | =
Bl 8 [&] 5] B 5] [& =] [o] [+ [

VIO (VSense)
TCK

TMS

TDI

TDO

TRST
Vendor /0 0
Vendor I/0 1
Vendor I/O 2
Vendor I/0 3

RESET

Figure 56. Aurora 22 Pin Connector Duplex Pinout
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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)

P2040 QorlQ Integrated Processor Hardware Specifications, Rev. 2

132 Freescale Semiconductor



Ordering Information

Part Number p n nn n X t e n c d r
P2040NSE1FLB 2 |04=4| 1 N = S =Std E =SEC 1= F= L= B
P2040NSE7FLC core Industrial temp present FC-PBGA | 667 MHz | 1067 MT/s | C

ualification Pb-free
P2040NSN1FLB g N = SEC not spheres
P2040NSN7FLC present 7=
P2040NSE1HLB E=SEc |FC-PBGA H=
P2040NSE7HLC present C4and | goo MHz

sphere
P2040NSN1HLB N =SEC not | Pb-free
P2040NSN7HLC present
P2040NSE1KLB E =SEC K=
P2040NSE7KLC Present 1000 MHz
P2040NSN1KLB N = SEC not
P2040NSN7KLC present
P2040NSE1MMB E =SEC M = M =
P2040NSE7MMC Present 1200 MHz | 1200 MT/s
P2040NSN1MMB N = SEC not
P2040NSN7MMC present
P2040NXE1FLB X= E =SEC F= L=
P2040NXE7FLC Extended Present 667 MHz | 1067 MT/s
temp
P2040NXN1FLB N = SEC not
P2040NXN7FLC present
P2040NXE1MMB E=SEC M= M=
P2040NXE7MMC Present 1200 MHz | 1200 MT/s
P2040NXN1MMB N = SEC not
P2040NXN7MMC present
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Revision History

Table 108. Revision History (continued)

Nl.?:\‘ll)-er Date Description
1 09/2012 | » In Table 1, “Pin List by Bus”, added note for pin Vpp p
e Updated Table 8, “Device AVDD Power Dissipation”._
* In Table 12, “SYSCLK DC Electrical Characteristics (OVpp = 3.3 V)", updated the input current max
value and added input capacitance max value.
* In Table 51, “eSDHC AC Timing Specifications”, updated input setup times from 5 ns to 2.5 ns.
¢ In Section 3.1.6.2, “Minimum Platform Frequency Requirements for High-Speed Interfaces”, updated the
note that the “PCI Express link width” refers to “a single port”.
* In Section 4.1, “Package Parameters for the FC-PBGA”, updated the solder ball composition and module
height.
¢ In Section 4.2, “Mechanical Dimensions of the FC-PBGA”, updated the figure for the mechanical
dimensions.
¢ In Section 3.6, “Connection Recommendations”, removed the sentence “If no aspect of Trust
Architecture is to be used, all Trust Architecture pins can be tied to GND.”
0 06/2012 | Initial public release
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