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The P4040 QorlQ integrated communication processor
combines four Power Architecture® processor cores with
high-performance data path acceleration logic and network
and peripheral bus interfaces required for networking,
telecom/datacom, wireless infrastructure, and mil/aerospace
applications.

This chip can be used for combined control, data path, and
application layer processing in routers, switches, base station
controllers, and general-purpose embedded computing. Its
high level of integration offers significant performance
benefits compared to multiple discrete devices, while also
greatly simplifying board design.

This chip includes the following function and features:

¢ Four e500-mc Power Architecture cores, each with a
backside 128 KB L2 cache with ECC
— Three levels of instructions: user, supervisor, and

hypervisor

— Independent boot and reset
— Secure boot capability

* CoreNet fabric supporting coherent and non-coherent
transactions amongst CoreNet end-points

* A frontside 2 MB L3 Cache with ECC

* CoreNet bridges between the CoreNet fabric the I/Os, data
path accelerators, and high and low speed peripheral
interfaces

* Two 10-Gigabit Ethernet (XAUI) controllers

» FEight 1-Gigabit Ethernet controllers

* Two 64-bit DDR2/DDR3 SDRAM memory controllers
with ECC

* Multicore programmable interrupt controller (MPIC)

« Four I’C controllers

* Four 2-pin UARTS or two 4-pin UARTSs

* Two 4-channel DMA engines

e Enhanced local bus controller (eLBC)

» Three PCI Express 2.0 controllers/ports

» Two serial RapidlO® 1.2 controllers/ports
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Enhanced secure digital host controller (SD/MMC)

Enhanced serial peripheral interfaces (eSPI)

High-speed USB controller (USB 2.0)

— Host and device support

— Enhanced host controller interface (EHCI)

— ULPI interface to PHY

Data Path Acceleration Architecture (DPAA) incorporating

acceleration for the following functions:

— Frame manager (FMan) for packet parsing,
classification, and distribution

— Queue manager (QMan) for scheduling, packet
sequencing, and congestion management

— Hardware buffer manager (BMan) for buffer allocation
and de-allocation

— Encryption/decryption (SEC 4.0)

— Regex pattern matching (PME 2.0)

1295 FC-PBGA package
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Pin Assignments and Reset States

This figure shows the major functional units within the chip.
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Figure 1. P4040 QorlQ Preliminary Block Diagram

1 Pin Assignments and Reset States

1.1 Pinout List

This table provides the pinout listing for the chipby bus.
Table 1. Pins List by Bus

Signal Signal Description Pilr,\al(\:ll(;?:er Tl;i:e ::;v;; Note
DDR SDRAM Memory Interface 1
D1_MDQOO0 Data A17 I/0 | GVpp —
D1_MDQO1 Data D17 I/0 | GVpp —
D1_MDQO2 Data C14 I/0 | GVpp —
D1_MDQO03 Data Al14 I/0 | GVpp —
D1_MDQO4 Data c17 I/0 | GVpp —
D1_MDQO5 Data B17 I/0 | GVpp —
D1_MDQO6 Data A15 I/0 | GVpp —
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Pin Assignments and Reset States

Table 1. Pins List by Bus (continued)

Signal Signal Description Piza;:?r?lfer Tl;i:e g:;v;; Note
D1_MDQO7 Data B15 I/0 | GVpp —
D1_MDQO8 Data D15 I/0 | GVpp —
D1_MDQO9 Data G15 I/0 | GVpp —
D1_MDQ10 Data E12 I/0 | GVpp —
D1_MDQ11 Data G12 I/0 | GVpp —
D1_MDQ12 Data F16 I/0 | GVpp —
D1_MDQ13 Data E15 I/0 | GVpp —
D1_MDQ14 Data E13 I/0 | GVpp —
D1_MDQ15 Data F13 I/0 | GVpp —
D1_MDQ16 Data C8 I/0 | GVpp —
D1_MDQ17 Data D12 I/0 | GVpp —
D1_MDQ18 Data E9 I/0 | GVpp —
D1_MDQ19 Data E10 I/0 | GVpp —
D1_MDQ20 Data C11 I/0 | GVpp —
D1_MDQ21 Data c10 I/0 | GVpp —
D1_MDQ22 Data E6 I/0 | GVpp —
D1_MDQ23 Data E7 I/0 | GVpp —
D1_MDQ24 Data F7 I/0 | GVpp —
D1_MDQ25 Data F11 I/0 | GVpp —
D1_MDQ26 Data H10 I/0 | GVpp —
D1_MDQ27 Data J10 I/0 | GVpp —
D1_MDQ28 Data F10 I/0 | GVpp —
D1_MDQ29 Data F8 I/0 | GVpp —
D1_MDQ30 Data H7 I/0 | GVpp —
D1_MDQ31 Data H9 I/0 | GVpp —
D1_MDQ32 Data AC7 I/0 | GVpp —
D1_MDQ33 Data AC6 I/0 | GVpp —
D1_MDQ34 Data AF6 I/0 | GVpp —
D1_MDQ35 Data AF7 I/0 | GVpp —
D1_MDQ36 Data AB5 I/0 | GVpp —
D1_MDQg37 Data AB6 I/0 | GVpp —
D1_MDQ38 Data AE5 I/0 | GVpp —
D1_MDQ39 Data AE6 I/0 | GVpp —
D1_MDQ40 Data AG5 I/0 | GVpp —
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Pin Assignments and Reset States

Table 1. Pins List by Bus (continued)

Signal Signal Description Piza;:?r?lfer Tl;i:e g:;v;; Note
D1_MDQ41 Data AH9 I/0 | GVpp —
D1_MDQ42 Data AJ9 I/0 | GVpp —
D1_MDQ43 Data AJ10 I/0 | GVpp —
D1_MDQ44 Data AG8 I/0 | GVpp —
D1_MDQ45 Data AG7 I/0 | GVpp —
D1_MDQ46 Data AJ6 I/0 | GVpp —
D1_MDQ47 Data AJ7 I/0 | GVpp —
D1_MDQ48 Data AL9 I/0 | GVpp —
D1_MDQ49 Data AL8 I/0 | GVpp —
D1_MDQ50 Data AN10 I/0 | GVpp —
D1_MDQ51 Data AN11 I/0 | GVpp —
D1_MDQ52 Data AK8 I/0 | GVpp —
D1_MDQ53 Data AK7 I/0 | GVpp —
D1_MDQ54 Data AN7 I/0 | GVpp —
D1_MDQ55 Data AN8 I/0 | GVpp —
D1_MDQ56 Data AT9 I/0 | GVpp —
D1_MDQ57 Data AR10 I/0 | GVpp —
D1_MDQ58 Data AT13 I/0 | GVpp —
D1_MDQ59 Data AR13 I/0 | GVpp —
D1_MDQ60 Data AP9 I/0 | GVpp —
D1_MDQ61 Data AR9 I/0 | GVpp —
D1_MDQ62 Data AR12 I/0 | GVpp —
D1_MDQ63 Data AP12 I/0 | GVpp —
D1_MECCO Error Correcting Code K9 /0 | GVpp —
D1_MECCH1 Error Correcting Code J5 /0 | GVpp —
D1_MECC2 Error Correcting Code L10 I/0 | GVpp —
D1_MECC3 Error Correcting Code M10 I/0 | GVpp —
D1_MECC4 Error Correcting Code J8 /0 | GVpp —
D1_MECC5 Error Correcting Code J7 /0 | GVpp —
D1_MECC6 Error Correcting Code L7 /0 | GVpp —
D1_MECC7 Error Correcting Code L9 /0 | GVpp —
D1_MAPAR_ERR Address Parity Error N8 I GVpp 4
D1_MAPAR_OUT Address Parity Out Y7 O | GVpp —
D1_MDMO Data Mask A16 O | GVpp —
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Pin Assignments and Reset States

Table 1. Pins List by Bus (continued)

Signal Signal Description Piza;:?r?lfer Tl;i:e g:;v;; Note
D1_MDM1 Data Mask D14 O | GVpp —
D1_MDM2 Data Mask D11 O | GVpp —
D1_MDMS3 Data Mask G11 O | GVpp —
D1_MDM4 Data Mask AD7 O | GVpp —
D1_MDM5 Data Mask AH8 O | GVpp —
D1_MDM6 Data Mask AL11 O | GVpp —
D1_MDM7 Data Mask AT10 O | GVpp —
D1_MDM8 Data Mask K8 O | GVpp —
D1_MDQSO0 Data Strobe C16 I/0 | GVpp —
D1_MDQS1 Data Strobe G14 I/0 | GVpp —
D1_MDQS2 Data Strobe D9 I/0 | GVpp —
D1_MDQS3 Data Strobe G9 /0 | GVpp —
D1_MDQS4 Data Strobe AD5 I/0 | GVpp —
D1_MDQS5 Data Strobe AH6 I/0 | GVpp —
D1_MDQS6 Data Strobe AM10 /0 | GVpp —
D1_MDQS7 Data Strobe AT12 I/0 | GVpp —
D1_MDQS8 Data Strobe K6 /0 | GVpp —
D1_MDQSO0_B Data Strobe B16 I/0 | GVpp —
D1_MDQS1_B Data Strobe F14 /0 | GVpp —
D1_MDQS2_B Data Strobe D8 I/0 | GVpp —
D1_MDQS3_B Data Strobe G8 I/0 | GVpp —
D1_MDQS4_B Data Strobe AD4 I/0 | GVpp —
D1_MDQS5_B Data Strobe AH5 I/0 | GVpp —
D1_MDQS6_B Data Strobe AM9 I/0 | GVpp —
D1_MDQS7_B Data Strobe AT11 /0 | GVpp —
D1_MDQS8_B Data Strobe K5 I/0 | GVpp —
D1_MBAO Bank Select AA8 O | GVpp —
D1_MBA1 Bank Select Y10 O | GVpp —
D1_MBA2 Bank Select M8 O | GVpp —
D1_MAQO Address Y9 O | GVpp —
D1_MAO1 Address ué O | GVpp —
D1_MAQ02 Address u7 O | GVpp —
D1_MAOQ3 Address U9 O | GVpp —
D1_MAO04 Address u1o0 O | GVpp —
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Table 1. Pins List by Bus (continued)

Pin Assignments and Reset States

Signal Signal Description Piza;:?r?lfer Tl;i:e g:;v;; Note
D1_MAO05 Address T8 O | GVpp —
D1_MAOQ6 Address T9 O | GVpp —
D1_MAO07 Address R8 O | GVpp —
D1_MAO08 Address R7 O | GVpp —
D1_MAO09 Address P6 O | GVpp —
D1_MA10 Address AA7 O | GVpp —
D1_MA11 Address P7 O | GVpp —
D1_MA12 Address N6 O | GVpp —
D1_MA13 Address AE8 O | GVpp —
D1_MA14 Address M7 O | GVpp —
D1_MA15 Address L6 O | GVpp —
D1_MWE_B Write Enable AB8 (e} GVpp —
D1_MRAS_B Row Address Strobe AA10 O | GVpp —
D1_MCAS_B Column Address Strobe AC10 O | GVpp —
D1_MCS0_B Chip Select AC9 O | GVpp —
D1_MCS1_B Chip Select AE9 O | GVpp —
D1_MCS2_B Chip Select AB9 O | GVpp —
D1_MCS3_B Chip Select AF9 O | GVpp —
D1_MCKEO Clock Enable P10 O | GVpp —
D1_MCKE1 Clock Enable R10 O | GVpp —
D1_MCKE2 Clock Enable P9 O | GVpp —
D1_MCKE3 Clock Enable N9 O | GVpp —
D1_MCKO0 Clock Weé O | GVpp —
D1_MCK1 Clock V6 O | GVpp —
D1_MCK2 Clock V8 O | GVpp —
D1_MCK3 Clock W9 O | GVpp —
D1_MCK4 Clock F1 O | GVpp —
D1_MCK5 Clock AL1 O | GVpp —
D1_MCKO0_B Clock Complements W5 O | GVpp —
D1_MCK1_B Clock Complements V5 O | GVpp —
D1_MCK2_B Clock Complements V9 O | GVpp —
D1_MCK3_B Clock Complements WE] O | GVpp —
D1_MCK4_B Clock Complements F2 (0] GVpp —
D1_MCK5_B Clock Complements AL2 o] GVpp —
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Pin Assignments and Reset States

Table 1. Pins List by Bus (continued)

Signal Signal Description Piza;:?r?lfer Tl;i:e g:;v;; Note
D1_MODTO On Die Termination AD10 O | GVpp —
D1_MODTH1 On Die Termination AG10 O | GVpp —
D1_MODT2 On Die Termination ADS8 O | GVpp —
D1_MODT3 On Die Termination AF10 O | GVpp —
D1_MDICO Driver Impedance Calibration T6 I/0 | GVpp 16
D1_MDICA Driver Impedance Calibration AA5 /0 | GVpp 16
DDR SDRAM Memory Interface 2
D2_MDQO0 Data C13 I/0 | GVpp —
D2_MDQO1 Data A12 I/0 | GVpp —
D2_MDQo02 Data B9 I/0 | GVpp —
D2_MDQO3 Data A8 I/0 | GVpp —
D2_MDQo04 Data A13 I/0 | GVpp —
D2_MDQO05 Data B13 I/0 | GVpp —
D2_MDQO06 Data B10 I/0 | GVpp —
D2_MDQO7 Data A9 I/0 | GVpp —
D2_MDQO8 Data A7 I/0 | GVpp —
D2_MDQO9 Data D6 I/0 | GVpp —
D2_MDQ10 Data A4 I/0 | GVpp —
D2_MDQ11 Data B4 I/0 | GVpp —
D2_MDQ12 Data Cc7 I/0 | GVpp —
D2_MDQ13 Data B7 I/0 | GVpp —
D2_MDQ14 Data C5 I/0 | GVpp —
D2_MDQ15 Data D5 I/0 | GVpp —
D2_MDQ16 Data B1 I/0 | GVpp —
D2_MDQ17 Data B3 I/0 | GVpp —
D2_MDQ18 Data D3 I/0 | GVpp —
D2_MDQ19 Data E1 I/0 | GVpp —
D2_MDQ20 Data A3 I/0 | GVpp —
D2_MDQ21 Data A2 I/0 | GVpp —
D2_MDQ22 Data D1 I/0 | GVpp —
D2_MDQ23 Data D2 I/0 | GVpp —
D2_MDQ24 Data F4 I/0 | GVpp —
D2_MDQ25 Data F5 I/0 | GVpp —
D2_MDQ26 Data H4 I/0 | GVpp —
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Pin Assignments and Reset States

Table 1. Pins List by Bus (continued)

Signal Signal Description Piza;:?r?lfer Tl;i:e g:;v;; Note
D2_MDQ27 Data H6 I/0 | GVpp —
D2_MDQ28 Data E4 I/0 | GVpp —
D2_MDQ29 Data E3 I/0 | GVpp —
D2_MDQ30 Data H3 I/0 | GVpp —
D2_MDQ31 Data H1 I/0 | GVpp —
D2_MDQ32 Data AG4 I/0 | GVpp —
D2_MDQg33 Data AG2 I/0 | GVpp —
D2_MDQ34 Data AJ3 I/0 | GVpp —
D2_MDQ35 Data AJ1 I/0 | GVpp —
D2_MDQ36 Data AF4 I/0 | GVpp —
D2_MDQ37 Data AF3 I/0 | GVpp —
D2_MDQ38 Data AH1 I/0 | GVpp —
D2_MDQ39 Data AJ4 I/0 | GVpp —
D2_MDQ40 Data AL6 I/0 | GVpp —
D2_MDQ41 Data AL5 I/0 | GVpp —
D2_MDQ42 Data AN4 I/0 | GVpp —
D2_MDQ43 Data AN5 I/0 | GVpp —
D2_MDQ44 Data AK5 I/0 | GVpp —
D2_MDQ45 Data AK4 I/0 | GVpp —
D2_MDQ46 Data AM6 I/0 | GVpp —
D2_MDQ47 Data AM7 I/0 | GVpp —
D2_MDQ48 Data AN1 I/0 | GVpp —
D2_MDQ49 Data AP3 I/0 | GVpp —
D2_MDQ50 Data AT I/0 | GVpp —
D2_MDQ51 Data AT2 I/0 | GVpp —
D2_MDQ52 Data AM1 I/0 | GVpp —
D2_MDQ53 Data AN2 I/0 | GVpp —
D2_MDQ54 Data AR3 I/0 | GVpp —
D2_MDQ55 Data AT3 I/0 | GVpp —
D2_MDQ56 Data AP5 I/0 | GVpp —
D2_MDQ57 Data AT5 I/0 | GVpp —
D2_MDQ58 Data AP8 I/0 | GVpp —
D2_MDQ59 Data AT8 I/0 | GVpp —
D2_MDQ60 Data AR4 I/0 | GVpp —
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Pin Assignments and Reset States

Table 1. Pins List by Bus (continued)

Signal Signal Description Piza;:?r?lfer Tl;i:e g:;v;; Note
D2_MDQ61 Data AT4 I/0 | GVpp —
D2_MDQ62 Data AR7 I/0 | GVpp —
D2_MDQ63 Data AT7 I/0 | GVpp —
D2_MECCO0 Error Correcting Code J1 /0 | GVpp —
D2_MECCH1 Error Correcting Code K3 /0 | GVpp —
D2_MECC2 Error Correcting Code M5 /0 | GVpp —
D2_MECC3 Error Correcting Code N5 /0 | GVpp —
D2_MECC4 Error Correcting Code J4 I/0 | GVpp —
D2_MECC5 Error Correcting Code J2 /0 | GVpp —
D2_MECC6 Error Correcting Code L3 I/0 | GVpp —
D2_MECC7 Error Correcting Code L4 /0 | GVpp —
D2_MAPAR_ERR_B Address Parity Error N2 | GVpp 4
D2_MAPAR_OUT Address Parity Out Y1 O | GVpp —
D2_MDMO Data Mask B12 O | GVpp —
D2_MDM1 Data Mask B6 O | GVpp —
D2_MDM2 Data Mask C4 O | GVpp —
D2_MDMS3 Data Mask G3 O | GVpp —
D2_MDM4 Data Mask AG1 O | GVpp —
D2_MDM5 Data Mask AL3 O | GVpp —
D2_MDMé6 Data Mask AP2 O | GVpp —
D2_MDM7 Data Mask AP6 O | GVpp —
D2_MDM8 Data Mask K2 O | GVpp —
D2_MDQS0 Data Strobe A10 I/0 | GVpp —
D2_MDQSH1 Data Strobe A5 /0 | GVpp —
D2_MDQS2 Data Strobe c2 /0 | GVpp —
D2_MDQS3 Data Strobe G6 I/0 | GVpp —
D2_MDQS4 Data Strobe AH2 I/0 | GVpp —
D2_MDQS5 Data Strobe AM4 I/0 | GVpp —
D2_MDQS6 Data Strobe AR1 I/0 | GVpp —
D2_MDQS7 Data Strobe AR6 I/0 | GVpp —
D2_MDQS8 Data Strobe L1 /0 | GVpp —
D2_MDQSO0_B Data Strobe Al I/0 | GVpp —
D2_MDQS1_B Data Strobe A6 I/0 | GVpp —
D2_MDQS2_B Data Strobe C1 I/0 | GVpp —
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Pin Assignments and Reset States

Table 1. Pins List by Bus (continued)

Signal Signal Description Piza;:?r?lfer Tl;i:e g:;v;; Note
D2_MDQS3_B Data Strobe G5 I/0 | GVpp —
D2_MDQS4_B Data Strobe AH3 I/0 | GVpp —
D2_MDQS5_B Data Strobe AM3 I/0 | GVpp —
D2_MDQS6_B Data Strobe AP1 I/0 | GVpp —
D2_MDQS7_B Data Strobe AT6 I/0 | GVpp —
D2_MDQS8_B Data Strobe K1 /0 | GVpp —
D2_MBAO Bank Select AA3 O | GVpp —
D2_MBA1 Bank Select AA1 O | GVpp —
D2_MBA2 Bank Select M1 O | GVpp —
D2_MAO00 Address Y4 O | GVpp —
D2_MAO1 Address U1 O | GVpp —
D2_MAO02 Address u4 O | GVpp —
D2_MAO3 Address T1 O | GVpp —
D2_MAO04 Address T2 O | GVpp —
D2_MAO05 Address T3 O | GVpp —
D2_MAO06 Address R1 O | GVpp —
D2_MA07 Address R4 O | GVpp —
D2_MAO08 Address R2 O | GVpp —
D2_MAQ9 Address P1 O | GVpp —
D2_MA10 Address AA2 O | GVpp —
D2_MA11 Address P3 O | GVpp —
D2_MA12 Address N1 O | GVpp —
D2_MA13 Address AC4 O | GVpp —
D2_MA14 Address N3 O | GVpp —
D2_MA15 Address M2 O | GVpp —
D2_MWE_B Write Enable AB2 O | GVpp —
D2_MRAS_B Row Address Strobe AB1 (0] GVpp —
D2_MCAS_B Column Address Strobe AC3 O | GVpp —
D2_MCS0_B Chip Select AC1 O | GVpp —
D2_MCS1_B Chip Select AE1 O | GVpp —
D2_MCS2_B Chip Select AB3 O | GVpp —
D2_MCS3_B Chip Select AE2 O | GVpp —
D2_MCKEO Clock Enable R5 O | GVpp —
D2_MCKE1 Clock Enable T5 O | GVpp —
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Pin Assignments and Reset States

Table 1. Pins List by Bus (continued)

Signal Signal Description Piza;:?r?lfer Tl;i:e g:;v;; Note
D2_MCKE2 Clock Enable P4 O | GVpp —
D2_MCKES3 Clock Enable M4 O | GVpp —
D2_MCKO Clock W3 O | GVpp —
D2_MCK1 Clock V3 O | GVpp —
D2_MCK2 Clock VA O | GVpp —
D2_MCK3 Clock W2 O | GVpp —
D2_MCK4 Clock G1 O | GVpp —
D2_MCK5 Clock AK2 O | GVpp —
D2_MCKO0_B Clock Complements W4 O GVpp —
D2_MCK1_B Clock Complements V4 O | GVpp —
D2_MCK2_B Clock Complements V2 O | GVpp —
D2_MCK3_B Clock Complements Wi1 O | GVpp —
D2_MCK4_B Clock Complements G2 O | GVpp —
D2_MCK5_B Clock Complements AK1 0] GVpp —
D2_MODTO On Die Termination AD2 O | GVpp —
D2_MODTH1 On Die Termination AF1 O | GVpp —
D2_MODT2 On Die Termination AD1 O | GVpp —
D2_MODT3 On Die Termination AE3 O | GVpp —
D2_MDICO Driver Impedance Calibration AA4 /0 | GVpp 16
D2_MDICH Driver Impedance Calibration Y6 I/0 | GVpp 16
Local Bus Controller Interface
LADOO Muxed Data/Address K26 I/0 | BVpp 3
LADO1 Muxed Data/Address L26 I/0 | BVpp 3
LADO2 Muxed Data/Address J26 I/0 | BVpp 3
LADO3 Muxed Data/Address H25 I/0 | BVpp 3
LADO4 Muxed Data/Address F25 I/0 | BVpp 3
LADO5 Muxed Data/Address H24 I/0 | BVpp 3
LADO6 Muxed Data/Address G24 I/0 | BVpp 3
LADO7 Muxed Data/Address G23 /0 | BVpp 3
LADO8 Muxed Data/Address E23 I/0 | BVpp 3
LADO9 Muxed Data/Address D23 I/0 | BVpp 3
LAD10 Muxed Data/Address J22 I/0 | BVpp 3
LAD11 Muxed Data/Address G22 I/0 | BVpp 3
LAD12 Muxed Data/Address F19 I/0 | BVpp 3
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Pin Assignments and Reset States

Table 1. Pins List by Bus (continued)

Signal Signal Description Piza;:?ngser Tl;i:e g:;v;; Note
LAD13 Muxed Data/Address J18 I/0 | BVpp 3
LAD14 Muxed Data/Address K18 I/0 | BVpp 3
LAD15 Muxed Data/Address J17 I/0 | BVpp 3
LDPO Data Parity J24 IO | BVpp —
LDP1 Data Parity K23 I/0O | BVpp —
LA16 Address J25 O BVpp | 3,29
LA17 Address G25 O BVpp | 3,29
LA18 Address H23 0] BVpp | 3,29
LA19 Address F22 O | BVpp | 3,29
LA20 Address H22 O | BVpp | 3,29
LA21 Address E21 O | BVpp | 3,29
LA22 Address F21 O | BVpp | 3,29
LA23 Address H21 O BVpp 4
LA24 Address K21 O BVpp | 4,32
LA25 Address G20 O | BVpp | 3,29
LA26 Address J20 O | BVpp —
LA27 Address K20 O | BVpp —
LA28 Address G19 O BVpp —
LA29 Address H19 O BVpp —
LA30 Address J19 o] BVpp —
LA31 Address G18 O | BVpp —
LCSO0_B Chip Selects D19 O BVpp 5
LCS1_B Chip Selects D20 o] BVpp 5
LCS2_B Chip Selects E20 O | BVpp 5
LCS3_B Chip Selects D21 O BVpp 5
LCS4_B Chip Selects D22 o] BVpp 5
LCS5_B Chip Selects B23 O BVpp 5
LCS6_B Chip Selects F24 O BVpp 5
LCS7_B Chip Selects G26 O BVpp 5
LWEO_B Write Enable D24 O | BVpp —
LWE1_B Write Enable A24 O | BVpp —
LBCTL Buffer Control c22 0] BVpp —
LALE Address Latch Enable A23 I/O | BVpp —
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Pin Assignments and Reset States

Table 1. Pins List by Bus (continued)

Signal Signal Description Piza;:?ngser Tl;i:e g:;v;; Note
LGPLO UPM General Purpose Line 0/ B25 o} BVpp 3,4
LFCLE—FCM
LGPLA1 UPM General Purpose Line 1/ E25 o} BVpp 3,4
LFALE—FCM
LGPL2 UPM General Purpose Line 2/ D25 (0] BVpp 3,4
LOE—Output Enable
LGPL3 UPM General Purpose Line 3/ H26 (0] BVpp 3,4
LFWP—FCM
LGPL4 UPM General Purpose Line 4/ C25 I/0 | BVpp 34
LGTA—FCM
LGPL5 UPM General Purpose Line 5/ Amux E26 (0] BVpp 3,4
LCLKO Local Bus Clock C24 O BVpp —
LCLK1 Local Bus Clock C23 O BVpp —
DMA
DMA1_DREQO_B/GPIO18 DMAT1 Channel 0 Request AP21 | OVpp 25
DMA1_DACKO_B/GPIO19 DMAT1 Channel 0 Acknowledge AL19 O | OVpp 25
DMA1_DDONEO_B DMAT1 Channel 0 Done AN21 O | OVpp | 4,26
DMA2_DREQO_B/GPIO20/ALT_MDVAL  |DMA2 Channel 0 Request AJ20 I OVpp 25
DMA2_DACKO_B/EVT7_B/ DMA2 Channel 0 Acknowledge AG19 O | OVpp 25
ALT_MDSRCIDO
DMA2_DDONEO_B/EVT8_B/ DMA2 Channel 0 Done AP20 O | OVpp 25
ALT_MDSRCID1
USB Host Port 1
USB1_D7/EC1_TXD3 USB1 Data bits AP36 /O | LWVpp | 3,29
USB1_D6/EC1_TXD2 USB1 Data bits AT34 /O | WVpp | 3,29
USB1_D5/EC1_TXD1 USB1 Data bits AR34 /O | WVpp | 3,29
USB1_D4/EC1_TXDO USB1 Data bits AT35 /O | WVpp | 3,29
USB1_D3/EC1_RXD3 USB1 Data bits AM33 I/0 | LVpp 26
USB1_D2/EC1_RXD2 USB1 Data bits AN34 I/0 | LVpp 26
USB1_D1/EC1_RXD1 USB1 Data bits AN35 IO | LVpp 26
USB1_DO/EC1_RXDO USB1 Data bits AN36 IO | LVpp 26
USB1_STP/EC1_TX_EN USB1 Stop AR36 O LVpp —
USB1_NXT/EC1_RX_DV USB1 Next data AM34 I LVpp 26
USB1_DIR/EC1_RX_CLK USB1 Data Direction AM36 I LVpp 26
USB1_CLK/EC1_GTX_CLK USB1 bus clock AP35 I LVpp 25

USB Host Port 2
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Table 1. Pins List by Bus (continued)

Pin Assignments and Reset States

Signal Signal Description Piza;:?r?lfer Tl;i:e g:;v;; Note
USB2_D7/EC2_TXD3 USB2 Data bits AT31 /O | WVpp | 3,29
USB2_D6/EC2_TXD2 USB2 Data bits AP30 /O | WVpp | 3,29
USB2_D5/EC2_TXD1 USB2 Data bits AR30 /O | LWVpp | 3,29
USB2_D4/EC2_TXDO USB2 Data bits AT30 /O | LWVpp | 3,29
USB2_D3/EC2_RXD3 USB2 Data bits AP33 IO | LVpp 26
USB2_D2/EC2_RXD2 USB2 Data bits AN32 I/0 | LVpp 26
USB2_D1/EC2_RXD1 USB2 Data bits AP32 I/0 | LVpp 26
USB2_DO0/EC2_RXDO0 USB2 Data bits AT32 I/0 | LVpp 26
USB2_STP/EC2_TX_EN USB2 Stop AR31 o LVpp —
USB2_NXT/EC2_RX_DV USB2 Next data AR33 I LVpp 26
USB2_DIR/EC2_RX_CLK USB2 Data Direction AT33 | LVpp 26
USB2_CLK/EC2_GTX_CLK USB2 bus clock AN31 I LVpp 25

Programmable Interrupt Controller
IRQ00 External Interrupts AJ16 I OVpp —
IRQO1 External Interrupts AH16 | OVpp —
IRQ02 External Interrupts AK12 I OVpp —
IRQO3/GPIO21 External Interrupts AJ15 | OVpp 25
IRQ04/GP1022 External Interrupts AH17 I OVpp 25
IRQO5/GPI023 External Interrupts AJ13 | OVpp 25
IRQ06/GP1024 External Interrupts AG17 I OVpp 25
IRQ07/GPI025 External Interrupts AM13 | OVpp 25
IRQO08/GP1026 External Interrupts AG13 | OVpp 25
IRQO09/GPIO27 External Interrupts AK11 | OVpp 25
IRQ10/GPI1028 External Interrupts AH14 I OVpp 25
IRQ11/GPI029 External Interrupts AL12 I OVpp 25
IRQ_OUT_B/EVT9_B Interrupt Output AK14 O | OVpp (1,2,25
TMP_DETECT_B Tamper Detect AN19 I OVpp 26
eSDHC
SDHC_CMD Command/Response AG23 I/0 | OVpp —
SDHC_DATO Data AP24 I/0 | OVpp —
SDHC_DAT1 Data AT24 I/0 | OVpp —
SDHC_DAT2 Data AM23 I/0 | OVpp —
SDHC_DAT3 Data AG22 I/O | OVpp —
SDHC_DAT4/SPI_CS0_B Data AN29 I/O | CVpp | 25, 31
P4040 QorlQ Integrated Processor Hardware Specifications, Rev. 4
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Pin Assignments and Reset States

Table 1. Pins List by Bus (continued)

Signal Signal Description Piza;:?r?lfer Tl;i:e g:;v;; Note
SDHC_DAT5/SPI_CS1_B Data AJ28 I/O | CVpp | 25, 31
SDHC_DAT6/SPI_CS2_B Data AR29 I/O | CVpp | 25, 31
SDHC_DAT7/SPI_CS3_B Data AM29 I/O | CVpp | 25, 31
SDHC_CLK Host to Card Clock AL23 O OVpp —
SDHC_CD_B/IIC3_SCL/GPIO16 Card Detection AK13 I OVpp | 25,26
SDHC_WP/IIC3_SDA/GPIO17 Card Write Protection AM14 I OVpp | 25,26

eSPI
SPI_MOSI Master Out Slave In AT29 I/0 | CVpp —
SPI_MISO Master In Slave Out AH28 | CVpp —
SPI_CLK eSPI clock AK29 O | CVpp —
SPI_CS0_B/SDHC_DAT4 eSPI chip select AN29 O | CVpp 25
SPI_CS1_B/SDHC_DAT5 eSPI chip select AJ28 0] CVop 25
SPI_CS2_B/SDHC_DAT6 eSPI chip select AR29 O | CVpp 25
SPI_CS3_B/SDHC_DAT7 eSPI chip select AM29 O | CVpp 25
IEEE 1588
TSEC_1588_CLK_IN Clock In AL35 I LVpp —
TSEC_1588_TRIG_IN1 Trigger In 1 AL36 I LVpp —
TSEC_1588_TRIG_IN2 Trigger In 2 AK36 I LVpp —
TSEC_1588_ALARM_OUT1 Alarm Out 1 AJ36 o] LVpp —
TSEC_1588_ALARM_OUT2/GPIO30 Alarm Out 2 AK35 0] LVpp 25
TSEC_1588_CLK_OUT Clock Out AMB30 o} LVpp —
TSEC_1588_PULSE_OUT1 Pulse Out1 AL30 o LVpp —
TSEC_1588_PULSE_OUT2/GPIO31 Pulse Out2 AJ34 o} LVpp 25
Ethernet MIl Management Interface 1
EMI1_MDC Management Data Clock AJ33 O LVpp —
EMI1_MDIO Management Data In/Out AL32 I/0 | LWpp —
Ethernet MIl Management Interface 2
EMI2_MDC Management Data Clock AK30 (e} 1.2V 2,18,
21
EMI2_MDIO Management Data In/Out AJ30 /0O | 1.2V | 2,18,
21
Ethernet Reference Clock
EC_GTX_CLK125 Reference Clock AK34 ‘ [ | LVpp ‘ 26
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Table 1. Pins List by Bus (continued)

Pin Assignments and Reset States

Signal Signal Description Piza;:?r?lfer Tl;i:e g:;v;; Note
Ethernet External Timestamping
EC_XTRNL_TX_STMP1 External Timestamp Transmit 1 AMB31 | LVpp —
EC_XTRNL_RX_STMP1 External Timestamp Receive 1 AK32 | LVpp —
EC_XTRNL_TX_STMP2 External Timestamp Transmit 2 AJ31 | LVpp —
EC_XTRNL_RX_STMP2 External Timestamp Receive 2 AK31 | LVpp —
Three-Speed Ethernet Controller 1

EC1_TXD3/USB1_D7 Transmit Data AP36 o] LVpp | 3. 25,
29

EC1_TXD2/USB1_D6 Transmit Data AT34 O LVpp | 3,25,
29

EC1_TXD1/USB1_D5 Transmit Data AR34 0] LVpp | 3,25,
29

EC1_TXDO0O/USB1_D4 Transmit Data AT35 0] LVpp | 3. 25,
29
EC1_TX_EN/USB1_STP Transmit Enable AR36 O LVpp 15
EC1_GTX_CLK/USB1_CLK Transmit Clock Out AP35 (0] LVpp 25

EC1_RXD3/USB1_D3 Receive Data AM33 I LVpp | 25, 26

EC1_RXD2/USB1_D2 Receive Data AN34 I LVpp | 25, 26

EC1_RXD1/USB1_D1 Receive Data AN35 I LVpp | 25, 26

EC1_RXD0/USB1_D0 Receive Data AN36 I LVpp | 25, 26
EC1_RX_DV/USB1_NXT Receive Data Valid AM34 I LVpp 26
EC1_RX_CLK/USB1_DIR Receive Clock AM36 I LVpp 26

Three-Speed Ethernet Controller 2

EC2_TXD3/USB2_D7 Transmit Data AT31 ] LVpp | 3,25,
29

EC2_TXD2/USB2_D6 Transmit Data AP30 o] LVpp | 3,25,
29

EC2_TXD1/USB2_D5 Transmit Data AR30 0] LVpp | 3,25,
29

EC2_TXD0/USB2_D4 Transmit Data AT30 O LVpp | 3,25,
29
EC2_TX_EN/USB2_STP Transmit Enable AR31 (0] LVpp 15
EC2_GTX_CLK/USB2_CLK Transmit Clock Out AN31 0] LVpp 25

EC2_RXD3/USB2_D3 Receive Data AP33 I LVpp | 25, 26

EC2_RXD2/USB2_D2 Receive Data AN32 I LVpp | 25, 26

EC2_RXD1/USB2_D1 Receive Data AP32 I LVpp | 25, 26
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Pin Assignments and Reset States

Table 1. Pins List by Bus (continued)

Signal Signal Description Piza;:?r?lfer Tl;i:e g:;v;; Note
EC2_RXD0/USB2_D0 Receive Data AT32 | LVpp | 25, 26
EC2_RX_DV/USB2_NXT Receive Data Valid AR33 | LVpp 26
EC2_RX_CLK/USB2_DIR Receive Clock AT33 I LVpp 26

DUART
UART1_SOUT/GPIO8 Transmit Data AL22 O | OVpp 25
UART2_SOUT/GPIO9 Transmit Data AJ22 (0] OVpp 25
UART1_SIN/GPIO10 Receive Data AR23 I OVpp 25
UART2_SIN/GPIO11 Receive Data AN23 I OVpp 25
UART1_RTS_B/UART3_SOUT/GPIO12 Ready to Send AM22 O | OVpp 25
UART2_RTS_B/UART4_SOUT/GPIO13 Ready to Send AK23 O | OVpp 25
UART1_CTS_B/UART3_SIN/GPIO14 Clear to Send AP22 I OVpp 25
UART2_CTS_B/UART4_SIN/GPIO15 Clear to Send AH23 | OVpp 25
I2C Interface
IIC1_SCL Serial Clock AH15 /O | OVpp | 2,14
IIC1_SDA Serial Data AN14 /O | OVpp | 2,14
IIC2_SCL Serial Clock AM15 /O | OVpp | 2,14
IIC2_SDA Serial Data AL14 /O | OVpp | 2,14
IIC3_SCL/GPIO16/SDHC_CD_B Serial Clock AK13 /O | OVpp | 2,14
IIC3_SDA/GPIO17/SDHC_WP Serial Data AM14 /O | OVpp | 2,14
IIC4_SCL/EVT5_B Serial Clock AG14 /O | OVpp | 2,14
IIC4_SDA/EVT6_B Serial Data AL15 /O | OVpp | 2,14
SerDes (x18) PCle, sRIO, Aurora, 10GE, 1GE
SD_TX17 Transmit Data (positive) AG31 (0] XVpp —
SD_TX16 Transmit Data (positive) AE31 (0] XVpp —
SD_TX15 Transmit Data (positive) AB33 (0] XVpp —
SD_TX14 Transmit Data (positive) AA31 0] XVpp —
SD_TX13 Transmit Data (positive) Y29 o] XVpp —
SD_TX12 Transmit Data (positive) W31 o] XVpp —
SD_TX11 Transmit Data (positive) T30 (0] XVpp —
SD_TX10 Transmit Data (positive) P31 (0] XVpp —
SD_TX09 Transmit Data (positive) N33 (0] XVpp —
SD_TX08 Transmit Data (positive) M31 (0] XVpp —
SD_TX07 Transmit Data (positive) K31 0] XVpp —
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Table 1. Pins List by Bus (continued)

Pin Assignments and Reset States

Signal Signal Description Piza;:?r?lfer Tl;i:e g:;v;; Note
SD_TX06 Transmit Data (positive) J33 (0] XVpp —
SD_TX05 Transmit Data (positive) G33 (0] XVpp —
SD_TX04 Transmit Data (positive) D34 o] XVpp —
SD_TX03 Transmit Data (positive) F31 o] XVpp —
SD_TX02 Transmit Data (positive) H30 (0] XVpp —
SD_TX01 Transmit Data (positive) F29 (0] XVpp —
SD_TX00 Transmit Data (positive) H28 (0] XVpp —
SD_TX17_B Transmit Data (negative) AG32 0] XVpp —
SD_TX16_B Transmit Data (negative) AE32 O XVpp —
SD_TX15_B Transmit Data (negative) AB34 O XVpp —
SD_TX14_B Transmit Data (negative) AA32 O XVpp —
SD_TX13_B Transmit Data (negative) Y30 O XVpp —
SD_TX12_B Transmit Data (negative) W32 (e} XVpp —
SD_TX11_B Transmit Data (negative) T31 0] XVpp —
SD_TX10_B Transmit Data (negative) P32 o] XVpp —
SD_TX09_B Transmit Data (negative) N34 o] XVpp —
SD_TX08_B Transmit Data (negative) M32 O XVpp —
SD_TX07_B Transmit Data (negative) K32 (e} XVpp —
SD_TX06_B Transmit Data (negative) J34 O XVpp —
SD_TX05_B Transmit Data (negative) F33 0] XVpp —
SD_TX04_B Transmit Data (negative) E34 O XVpp —
SD_TX03_B Transmit Data (negative) E31 o] XVbpp —
SD_TX02_B Transmit Data (negative) G30 o] XVpp —
SD_TX01_B Transmit Data (negative) E29 O XVpp —
SD_TX00_B Transmit Data (negative) G28 O XVpp —
SD_RX17 Receive Data (positive) AG36 | SVpp —
SD_RX16 Receive Data (positive) AF34 | SVpp —
SD_RX15 Receive Data (positive) AC36 | SVpp —
SD_RX14 Receive Data (positive) AA36 I SVpp —
SD_RX13 Receive Data (positive) Y34 I SVpp —
SD_RX12 Receive Data (positive) W36 I SVpp —
SD_RX11 Receive Data (positive) T34 I SVpp —
SD_RX10 Receive Data (positive) P36 I SVpp —
SD_RX09 Receive Data (positive) M36 I SVpp —
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Pin Assignments and Reset States

Table 1. Pins List by Bus (continued)

Signal Signal Description Piza;:?r?;er Tl;i:e g:;v;; Note
SD_RX08 Receive Data (positive) L34 I SVpp —
SD_RX07 Receive Data (positive) K36 I SVpp —
SD_RXO06 Receive Data (positive) H36 I SVpp —
SD_RX05 Receive Data (positive) F36 I SVpp —
SD_RX04 Receive Data (positive) D36 I SVpp —
SD_RX03 Receive Data (positive) A31 I SVpp —
SD_RX02 Receive Data (positive) C30 I SVpp —
SD_RX01 Receive Data (positive) A29 I SVpp —
SD_RXO00 Receive Data (positive) c28 I SVpp —
SD_RX17_B Receive Data (negative) AG35 | SVpp —
SD_RX16_B Receive Data (negative) AF33 | SVpp —
SD_RX15_B Receive Data (negative) AC35 | SVpp —
SD_RX14_B Receive Data (negative) AA35 | SVpp —
SD_RX13_B Receive Data (negative) Y33 | SVpp —
SD_RX12_B Receive Data (negative) W35 | SVpp —
SD_RX11_B Receive Data (negative) T33 | SVpp —
SD_RX10_B Receive Data (negative) P35 | SVpp —
SD_RX09_B Receive Data (negative) M35 | SVpp —
SD_RX08_B Receive Data (negative) L33 | SVpp —
SD_RX07_B Receive Data (negative) K35 | SVpp —
SD_RX06_B Receive Data (negative) H35 | SVpp —
SD_RX05_B Receive Data (negative) F35 | SVpp —
SD_RX04_B Receive Data (negative) C36 | SVpp —
SD_RX03_B Receive Data (negative) B31 | SVpp —
SD_RX02_B Receive Data (negative) D30 | SVpp —
SD_RX01_B Receive Data (negative) B29 | SVpp —
SD_RX00_B Receive Data (negative) D28 | SVpp —
SD_REF_CLK1 SerDes Bank 1 PLL Reference Clock A35 | XVpp —
SD_REF_CLK1_B SerDes Bank 1 PLL Reference Clock B35 I XVpp —
Complement
SD_REF_CLK2 SerDes Bank 2Reference Clock V34 | XVpp —
SD_REF_CLK2_B SerDes Bank 2 Reference Clock V33 | XVpp —
Complement
SD_REF_CLK3 SerDes Bank 2 and 3 PLL Reference AC32 XVpp 30

Clock
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Table 1. Pins List by Bus (continued)

Pin Assignments and Reset States

Package

Pin

Power

Signal Signal Description Pin Number | Type| Supply Note
SD_REF_CLK3_B SerDes Bank 2 and 3 PLL Reference AC31 I XVpp 30
Clock Complement
General-Purpose Input/Output
GPI000 General Purpose Input / Output AL21 /0 | OVpp —
GPI1001 General Purpose Input / Output AK22 I/0 | OVpp —
GP1002 General Purpose Input / Output AM20 I/O | OVpp —
GPIO03 General Purpose Input / Output AN20 I/0 | OVpp —
GPIO04 General Purpose Input / Output AH21 I/0 | OVpp —
GPIO05 General Purpose Input / Output AJ21 I/0 | OVpp —
GPI006 General Purpose Input / Output AK21 I/0 | OVpp —
GPI1007 General Purpose Input / Output AG20 I/0 | OVpp —
GPIO08/UART1_SOUT General Purpose Input / Output AL22 I/0 | OVpp —
GPIO09/UART2_SOUT General Purpose Input / Output AJ22 I/0 | OVpp —
GPIO10/UART1_SIN General Purpose Input / Output AR23 I/0 | OVpp —
GPIO11/UART2_SIN General Purpose Input / Output AN23 I/0 | OVpp —
GPIO12/UART1_RTS_B/UART3_SOUT General Purpose Input / Output AM22 I/0 | OVpp —
GPIO13 /UART2_RTS_B/UART4_SOUT |General Purpose Input / Output AK23 /0 | OVpp —
GPIO14/UART1_CTS_B/UART3_SIN General Purpose Input / Output AP22 I/0 | OVpp —
GPIO15/UART2_CTS_B/UART4_SIN General Purpose Input / Output AH23 I/0 | OVpp —
GPIO16/1IC3_SCL/SDHC_CD_B General Purpose Input / Output AK13 I/0 | OVpp —
GPIO17/lIC3_SDA/SDHC_WP General Purpose Input / Output AM14 /0 | OVpp —
GPIO18/DMA1_DREQO_B General Purpose Input / Output AP21 I/0 | OVpp —
GPIO19/DMA1_DACKO_B General Purpose Input / Output AL19 I/0 | OVpp —
GPIO20/DMA2_DREQO_B/ALT_MDVAL General Purpose Input / Output AJ20 I/O | OVpp —
GPIO21/IRQ3 General Purpose Input / Output AJ15 I/0 | OVpp —
GP1022/IRQ4 General Purpose Input / Output AH17 I/0 | OVpp —
GPIO23/IRQ5 General Purpose Input / Output AJ13 I/0 | OVpp —
GP1024/IRQ6 General Purpose Input / Output AG17 I/0 | OVpp —
GP1025/IRQ7 General Purpose Input / Output AM13 I/0 | OVpp —
GPI1026/IRQ8 General Purpose Input / Output AG13 I/0 | OVpp —
GPIO27/IRQ9 General Purpose Input / Output AK11 I/0 | OVpp —
GPIO28/IRQ10 General Purpose Input / Output AH14 I/0 | OVpp —
GPIO29/IRQ11 General Purpose Input / Output AL12 I/0 | OVpp —
GPIO30/TSEC_1588_ALARM_OUT2 General Purpose Input / Output AK35 110 LVpp 24
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Pin Assignments and Reset States

Table 1. Pins List by Bus (continued)

Signal Signal Description Piza;:?r?lfer Tl;i:e g:;v;; Note
GPIO31/TSEC_1588_PULSE_OUT2 General Purpose Input / Output AJ34 I/0 | LVpp 24
System Control
PORESET_B Power On Reset AP17 I OVpp —
HRESET_B Hard Reset AR17 I/O | OVpp 1,2
RESET_REQ_B Reset Request AT16 O OVpp | 3,29
CKSTP_OUT_B Checkstop Out AM19 O | OVpp 1,2
Debug
EVTO_B Event 0 AJ17 I/O | OVpp 19
EVT1_B Event 1 AK17 I/O | OVpp —
EVT2_B Event 2 AN16 I/0 | OVpp —
EVT3_B Event 3 AK16 I/0 | OVpp —
EVT4_B Event 4 AM16 I/0 | OVpp —
EVT5_B/IIC4_SCL Event 5 AG14 I/0 | OVpp —
EVT6_B/IIC4_SDA Event 6 AL15 I/O | OVpp —
EVT7_B/DMA2_DACKO_B/ALT_MSRCIDO |Event 7 AG19 IO | OVpp —
EVT8_B/DMA2_DDONEO_B/ Event 8 AP20 I/0 | OVpp —
ALT_MSRCID1
EVT9_B/IRQ_OUT_B Event 9 AK14 I/0 | OVpp —
MDVAL Debug Data Valid AR15 O | OVpp —
MSRCIDO Debug Source ID 0 AH20 O OVpp | 4,19,
29
MSRCID1 Debug Source ID 1 AJ19 O | OVpp | 3,29
MSRCID2 Debug Source ID 2 AH18 O OVpp | 3,29
ALT_MDVAL/DMA2_DREQO_B/GPIO20  |Alternate Debug Data Valid AJ20 O | OVpp 25
ALT_MSRCID0/DMA2_DACKO_B/EVT7_B |Alternate Debug Source ID 0 AG19 O | OVpp 25
ALT_MSRCID1/DMA2_DDONEO_B/ Alternate Debug Source ID 1 AP20 O | OVpp 25
EVT8_B
CLK_OUT Clock Out AK20 O | OVpp 6
Clock
RTC Real Time Clock AN24 | OVpp —
SYSCLK System Clock AT23 I OVpp —
JTAG
TCK Test Clock AR22 I OVpp —
TDI Test Data In AN17 I OVpp 7
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Table 1. Pins List by Bus (continued)

Pin Assignments and Reset States

Signal Signal Description Piza;:?ngser Tl;i:e g:;v;; Note
TDO Test Data Out AP15 O | OVpp 6
T™MS Test Mode Select AR20 I OVpp 7
TRST_B Test Reset AR19 I OVpp 7
DFT
SCAN_MODE_B Scan Mode AL17 I OVpp 12
TEST_SEL Test Mode Select AT21 I OVpp 27
Power Management
ASLEEP Asleep AR21 ‘ o) | OVpp ‘ 3,29
Input / Output Voltage Select
IO_VSELO I/O Voltage Select AL18 I OVpp 28
IO_VSELA1 I/0 Voltage Select AP18 | OVpp 28
IO_VSEL2 I/0 Voltage Select AK18 | OVpp 28
IO_VSEL3 I/O Voltage Select AM18 I OVpp 28
IO_VSEL4 I/O Voltage Select AH19 | OVpp 28
Power and Ground Signals
GND Ground C3 — — —
GND Ground B5 — — —
GND Ground F3 — — —
GND Ground E5 — — —
GND Ground D7 — — —
GND Ground o]} — — —
GND Ground B11 — — —
GND Ground J3 — — —
GND Ground H5 — — —
GND Ground G7 — — —
GND Ground F9 — — —
GND Ground E11 — — —
GND Ground D13 — — —
GND Ground C15 — — —
GND Ground K19 — — —
GND Ground B20 — — —
GND Ground B22 — — —
GND Ground E19 — — —

P4040 QorlQ Integrated Processor Hardware Specifications, Rev. 4

Freescale Semiconductor

23



Pin Assignments and Reset States

Table 1. Pins List by Bus (continued)

Signal Signal Description Piza;:?ngser Tl;i:e g:;v;; Note
GND Ground L22 — — —
GND Ground J23 — — —
GND Ground A22 — — —
GND Ground L20 — — —
GND Ground A26 — — —
GND Ground A18 — — —
GND Ground E17 — — —
GND Ground F23 — — —
GND Ground J27 — — —
GND Ground F27 — — —
GND Ground G21 — — —
GND Ground K25 — — —
GND Ground B18 — — —
GND Ground L18 — — —
GND Ground J21 — — —
GND Ground M27 — — —
GND Ground G13 — — —
GND Ground F15 — — —
GND Ground H11 — — —
GND Ground J9 — — —
GND Ground K7 — — —
GND Ground L5 — — —
GND Ground M3 — — —
GND Ground R3 — — —
GND Ground P5 — — —
GND Ground N7 — — —
GND Ground M9 — — —
GND Ground V25 — — —
GND Ground R9 — — —
GND Ground T7 — — —
GND Ground us — — —
GND Ground us — — —
GND Ground Y3 — — —
GND Ground Y5 — — —
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Table 1. Pins List by Bus (continued)

Pin Assignments and Reset States

Signal Signal Description Piza;:?ngser Tl;i:e g:;v;; Note
GND Ground W7 — — —
GND Ground V10 — — —
GND Ground AA9 — — —
GND Ground AB7 — — —
GND Ground AC5 — — —
GND Ground AD3 — — —
GND Ground AD9 — — —
GND Ground AE7 — — —
GND Ground AF5 — — —
GND Ground AG3 — — —
GND Ground AG9 — — —
GND Ground AH7 — — —
GND Ground AJ5 — — —
GND Ground AK3 — — —
GND Ground AN3 — — —
GND Ground AM5 — — —
GND Ground AL7 — — —
GND Ground AK9 — — —
GND Ground AJ11 — — —
GND Ground AH13 — — —
GND Ground AR5 — — —
GND Ground AP7 — — —
GND Ground AN9 — — —
GND Ground AM11 — — —
GND Ground AL13 — — —
GND Ground AK15 — — —
GND Ground AG18 — — —
GND Ground AR11 — — —
GND Ground AP13 — — —
GND Ground AN15 — — —
GND Ground AM17 — — —
GND Ground AK19 — — —
GND Ground AF13 — — —
GND Ground AR18 — — —
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Pin Assignments and Reset States

Table 1. Pins List by Bus (continued)

Signal Signal Description Piza;:?ngser Tl;i:e g:;v;; Note
GND Ground AB27 — — —
GND Ground AP19 — — —
GND Ground AH22 — — —
GND Ground AM21 — — —
GND Ground AL29 — — —
GND Ground AR16 — — —
GND Ground AT22 — — —
GND Ground AP23 — — —
GND Ground AR32 — — —
GND Ground AK28 — — —
GND Ground AE27 — — —
GND Ground L16 — — —
GND Ground AP34 — — —
GND Ground AJ32 — — —
GND Ground AN30 — — —
GND Ground AH34 — — —
GND Ground AT36 — — —
GND Ground AL34 — — —
GND Ground AM32 — — —
GND Ground AE26 — — —
GND Ground AC26 — — —
GND Ground AA26 — — —
GND Ground W26 — — —
GND Ground u26 — — —
GND Ground R26 — — —
GND Ground N26 — — —
GND Ground M11 — — —
GND Ground P11 — — —
GND Ground T11 — — —
GND Ground V11 — — —
GND Ground Y11 — — —
GND Ground AB11 — — —
GND Ground AD11 — — —
GND Ground AE12 — — —
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Table 1. Pins List by Bus (continued)

Pin Assignments and Reset States

Signal Signal Description Piza;:?ngser Tl;i:e g:;v;; Note
GND Ground AC12 — — —
GND Ground AA12 — — —
GND Ground W12 — — —
GND Ground ui2 — — —
GND Ground R12 — — —
GND Ground N12 — — —
GND Ground M13 — — —
GND Ground P13 — — —
GND Ground T13 — — —
GND Ground V13 — — —
GND Ground Y13 — — —
GND Ground AB13 — — —
GND Ground AD13 — — —
GND Ground AE14 — — —
GND Ground AC14 — — —
GND Ground AA14 — — —
GND Ground W14 — — —
GND Ground ui4 — — —
GND Ground R14 — — —
GND Ground N14 — — —
GND Ground L14 — — —
GND Ground M15 — — —
GND Ground P15 — — —
GND Ground T15 — — —
GND Ground V15 — — —
GND Ground Y15 — — —
GND Ground AB15 — — —
GND Ground AD15 — — —
GND Ground AF15 — — —
GND Ground W16 — — —
GND Ground AC16 — — —
GND Ground AA16 — — —
GND Ground AE16 — — —
GND Ground u16 — — —
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Pin Assignments and Reset States

Table 1. Pins List by Bus (continued)

Signal Signal Description Piza;:?ngser Tl;i:e g:;v;; Note
GND Ground R16 — — —
GND Ground N16 — — —
GND Ground M17 — — —
GND Ground P17 — — —
GND Ground T17 — — —
GND Ground N18 — — —
GND Ground R18 — — —
GND Ground u18 — — —
GND Ground Y17 — — —
GND Ground AB17 — — —
GND Ground AD17 — — —
GND Ground AF17 — — —
GND Ground W18 — — —
GND Ground AC18 — — —
GND Ground AA18 — — —
GND Ground AE18 — — —
GND Ground AF19 — — —
GND Ground AD19 — — —
GND Ground AB19 — — —
GND Ground Y19 — — —
GND Ground V19 — — —
GND Ground T19 — — —
GND Ground P19 — — —
GND Ground M19 — — —
GND Ground N20 — — —
GND Ground R20 — — —
GND Ground u20 — — —
GND Ground AE20 — — —
GND Ground AA20 — — —
GND Ground AC20 — — —
GND Ground W20 — — —
GND Ground AF21 — — —
GND Ground AD21 — — —
GND Ground AB21 — — —
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Table 1. Pins List by Bus (continued)

Pin Assignments and Reset States

Signal Signal Description Piza;:?ngser Tl;i:e g:;v;; Note
GND Ground Y21 — — —
GND Ground V21 — — —
GND Ground T21 — — —
GND Ground P21 — — —
GND Ground M21 — — —
GND Ground AE22 — — —
GND Ground AC22 — — —
GND Ground AA22 — — —
GND Ground w22 — — —
GND Ground u22 — — —
GND Ground R22 — — —
GND Ground N22 — — —
GND Ground AF23 — — —
GND Ground AD23 — — —
GND Ground AB23 — — —
GND Ground Y23 — — —
GND Ground Va3 — — —
GND Ground T23 — — —
GND Ground P23 — — —
GND Ground M23 — — —
GND Ground L24 — — —
GND Ground N24 — — —
GND Ground R24 — — —
GND Ground u24 — — —
GND Ground W24 — — —
GND Ground AA24 — — —
GND Ground AC24 — — —
GND Ground AE24 — — —
GND Ground AF25 — — —
GND Ground AD25 — — —
GND Ground AB25 — — —
GND Ground Y25 — — —
GND Ground P27 — — —
GND Ground V17 — — —
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Pin Assignments and Reset States

Table 1. Pins List by Bus (continued)

Signal Signal Description Piza;:?ngser Tl;i:e g:;v;; Note
GND Ground T25 — — —
GND Ground P25 — — —
GND Ground M25 — — —
GND Ground T27 — — —
GND Ground va7 — — —
GND Ground Y27 — — —
GND Ground AD27 — — —
GND Ground L12 — — —
GND Ground W15 — — —
GND Ground W19 — — —
GND Ground AA19 — — —
GND Ground Y20 — — —
GND Ground AB14 — — —
GND Ground AA21 — — —
GND Ground Y16 — — —
GND Ground AA15 — — —
GND Ground AC15 — — —
GND Ground AA17 — — —
GND Ground AC17 — — —
GND Ground W17 — — —
GND Ground Y18 — — —
GND Ground AB18 — — —
GND Ground AB16 — — —
GND Ground AC19 — — —
GND Ground AB20 — — —
GND Ground AT19 — — —
XGND SerDes Transceiver GND AA30 — — —
XGND SerDes Transceiver GND AB32 — — —
XGND SerDes Transceiver GND AC30 — — —
XGND SerDes Transceiver GND AC34 — — —
XGND SerDes Transceiver GND AD30 — — —
XGND SerDes Transceiver GND AD31 — — —
XGND SerDes Transceiver GND AF32 — — —
XGND SerDes Transceiver GND AG30 — — —
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Pin Assignments and Reset States

Table 1. Pins List by Bus (continued)

Signal Signal Description Piza;:?r?lfer Tl;i:e g:;v;; Note
XGND SerDes Transceiver GND D33 — — —
XGND SerDes Transceiver GND E28 — — —
XGND SerDes Transceiver GND E30 — — —
XGND SerDes Transceiver GND F32 — — —
XGND SerDes Transceiver GND G29 — — —
XGND SerDes Transceiver GND G31 — — —
XGND SerDes Transceiver GND H29 — — —
XGND SerDes Transceiver GND H32 — — —
XGND SerDes Transceiver GND H34 — — —
XGND SerDes Transceiver GND J29 — — —
XGND SerDes Transceiver GND J31 — — —
XGND SerDes Transceiver GND K28 — — —
XGND SerDes Transceiver GND K29 — — —
XGND SerDes Transceiver GND L29 — — —
XGND SerDes Transceiver GND L32 — — —
XGND SerDes Transceiver GND M30 — — —
XGND SerDes Transceiver GND N29 — — —
XGND SerDes Transceiver GND N30 — — —
XGND SerDes Transceiver GND N32 — — —
XGND SerDes Transceiver GND P29 — — —
XGND SerDes Transceiver GND P34 — — —
XGND SerDes Transceiver GND R30 — — —
XGND SerDes Transceiver GND R32 — — —
XGND SerDes Transceiver GND u29 — — —
XGND SerDes Transceiver GND U3t — — —
XGND SerDes Transceiver GND V29 — — —
XGND SerDes Transceiver GND V31 — — —
XGND SerDes Transceiver GND W30 — — —
XGND SerDes Transceiver GND Y32 — — —
XGND SerDes Transceiver GND AH31 — — —
SGND SerDes Core Logic GND A28 — — —
SGND SerDes Core Logic GND A32 — — —
SGND SerDes Core Logic GND A36 — — —
SGND SerDes Core Logic GND AA34 — — —
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Pin Assignments and Reset States

Table 1. Pins List by Bus (continued)

Signal Signal Description Piza;:?r?lfer Tl;i:e g:;v;; Note
SGND SerDes Core Logic GND AB36 — — —
SGND SerDes Core Logic GND AD35 — — —
SGND SerDes Core Logic GND AE34 — — —
SGND SerDes Core Logic GND AF36 — — —
SGND SerDes Core Logic GND AG33 — — —
SGND SerDes Core Logic GND B30 — — —
SGND SerDes Core Logic GND B34 — — —
SGND SerDes Core Logic GND C29 — — —
SGND SerDes Core Logic GND C33 — — —
SGND SerDes Core Logic GND D31 — — —
SGND SerDes Core Logic GND D35 — — —
SGND SerDes Core Logic GND E35 — — —
SGND SerDes Core Logic GND G34 — — —
SGND SerDes Core Logic GND G36 — — —
SGND SerDes Core Logic GND J35 — — —
SGND SerDes Core Logic GND K33 — — —
SGND SerDes Core Logic GND L36 — — —
SGND SerDes Core Logic GND M34 — — —
SGND SerDes Core Logic GND N35 — — —
SGND SerDes Core Logic GND R33 — — —
SGND SerDes Core Logic GND R36 — — —
SGND SerDes Core Logic GND T35 — — —
SGND SerDes Core Logic GND u34 — — —
SGND SerDes Core Logic GND V36 — — —
SGND SerDes Core Logic GND W33 — — —
SGND SerDes Core Logic GND Y35 — — —
SGND SerDes Core Logic GND AH35 — — —
SGND SerDes Core Logic GND AH33 — — —
AGND_SRDS1 SerDes PLL1 GND B33 — — —
AGND_SRDS2 SerDes PLL2 GND T36 — — —
AGND_SRDS3 SerDes PLL3 GND AE36 — — —
SENSEGND_PLA1 Platform GND Sense 1 AF12 — — 8
SENSEGND_PL2 Platform GND Sense 2 K27 — — 8
SENSEGND_CA Core Group GND Sense K17 — — 8
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Pin Assignments and Reset States

Table 1. Pins List by Bus (continued)

Signal Signal Description Piza;:?r?lfer Tl;i:e g:;v;; Note
OvDD General /0 Supply AN22 — | OVpp —
OovDD General /0O Supply AJ14 — | OVpp —
OovDD General /0O Supply AJ18 — | OVpp —
OovDD General /0O Supply AL16 — | OVpp —
OovDD General I/0O Supply AJ12 — | OVpp —
OvDD General I/0 Supply AN18 — | OVpp —
OvDD General I/0 Supply AG21 — | OVpp —
OovDD General /0 Supply AL20 — | OVpp —
OovDD General /0O Supply AT15 — | OVpp —
OovDD General /0O Supply AJ23 — | OVpp —
OovDD General /0O Supply AP16 — | OVpp —
OvDD General I/0 Supply AR24 — | OVpp —
CvDD eSPI Supply AJ29 — | CVpp —
CvDD eSPI Supply AP29 — | CVpp —
GvDD DDR Supply B2 — | GVpp —
GvDD DDR Supply B8 — | GVpp —
GVDD DDR Supply B14 — | GVpp —
GVvDD DDR Supply c18 — | GVpp —
GVvDD DDR Supply C12 — | GVpp —
GVDD DDR Supply Ccé6 — | GVpp —
GvDD DDR Supply D4 — | GVpp —
GVDD DDR Supply D10 — | GVpp —
GVDD DDR Supply D16 — | GVpp —
GVvDD DDR Supply E14 — | GVpp —
GVvDD DDR Supply ES8 — | GVpp —
GVDD DDR Supply E2 — | GVpp —
GvDD DDR Supply F6 — | GVpp —
GVDD DDR Supply F12 — | GVpp —
GVDD DDR Supply ARS8 — | GVpp —
GVvDD DDR Supply G4 — | GVpp —
GVvDD DDR Supply G10 — | GVpp —
GVDD DDR Supply G16 — | GVpp —
GVDD DDR Supply H14 — | GVpp —
GvDD DDR Supply H8 — | GVpp —
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Pin Assignments and Reset States

Table 1. Pins List by Bus (continued)

Signal Signal Description Piza;:?r?lfer Tl;i:e g:;v;; Note
GVDD DDR Supply H2 — | GVpp —
GVDD DDR Supply Jé — | GVpp —
GVDD DDR Supply K10 — | GVpp —
GvDD DDR Supply K4 — | GVpp —
GVDD DDR Supply L2 — | GVpp —
GVvDD DDR Supply L8 — | GVpp —
GVvDD DDR Supply M6 — | GVpp —
GVDD DDR Supply N4 — | GVpp —
GVDD DDR Supply N10 — | GVpp —
GvDD DDR Supply P8 — | GVpp —
GVDD DDR Supply P2 — | GVpp —
GVvDD DDR Supply R6 — | GVpp —
GVvDD DDR Supply T10 — | GVpp —
GVDD DDR Supply T4 — | GVpp —
GVDD DDR Supply J12 — | GVpp —
GvDD DDR Supply u2 — | GVpp —
GVDD DDR Supply us — | GVpp —
GVvDD DDR Supply V7 — | GVpp —
GVvDD DDR Supply AK10 — | GVpp —
GVDD DDR Supply W10 — | GVpp —
GVDD DDR Supply AA6 — | GVpp —
GVDD DDR Supply AR2 — | GVpp —
GVDD DDR Supply Y2 — | GVpp —
GVvDD DDR Supply Y8 — | GVpp —
GVvDD DDR Supply AC2 — | GVpp —
GVDD DDR Supply AD6 — | GVpp —
GVDD DDR Supply AE10 — | GVpp —
GVDD DDR Supply AE4 — | GVpp —
GVDD DDR Supply AF2 — | GVpp —
GVvDD DDR Supply AF8 — | GVpp —
GVvDD DDR Supply AB4 — | GVpp —
GVDD DDR Supply AB10 — | GVpp —
GVDD DDR Supply AC8 — | GVpp —
GvDD DDR Supply AG6 — | GVpp —
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Table 1. Pins List by Bus (continued)

Pin Assignments and Reset States

Signal Signal Description Piza;:?r?lfer Tl;i:e g:;v;; Note
GVDD DDR Supply AH10 — | GVpp —
GVDD DDR Supply AH4 — | GVpp —
GVDD DDR Supply AJ2 — | GVpp —
GVDD DDR Supply AJ8 — | GVpp —
GVDD DDR Supply AR14 — | GVpp —
GVDD DDR Supply AK6 — | GVpp —
GVDD DDR Supply AL4 — | GVpp —
GVDD DDR Supply AL10 — | GVpp —
GVDD DDR Supply AM2 — | GVpp —
GVDD DDR Supply AM8 — | GVpp —
GVDD DDR Supply AP10 — | GVpp —
GVDD DDR Supply AN12 — | GVpp —
GVDD DDR Supply ANG6 — | GVpp —
GVDD DDR Supply AP4 — | GVpp —
BVDD Local Bus Supply B24 — BVpp —
BVDD Local Bus Supply K22 — BVpp —
BVDD Local Bus Supply F20 — | BVpp —
BvVDD Local Bus Supply F26 — BVpp —
BvVDD Local Bus Supply E24 — BVpp —
BvVDD Local Bus Supply E22 — | BVpp —
BVDD Local Bus Supply K24 — BVpp —
BVDD Local Bus Supply H20 — BVpp —
BVDD Local Bus Supply H18 — | BVpp —
SVDD SerDes Core Logic Supply A30 — SVpp —
SVvDD SerDes Core Logic Supply A34 — SVpp —
SvDD SerDes Core Logic Supply AA33 — | SVpp —
SvDD SerDes Core Logic Supply AB35 — | SVpp —
SvDD SerDes Core Logic Supply AD36 — | SVpp —
SvDD SerDes Core Logic Supply AE33 — | SVpp —
SVDD SerDes Core Logic Supply AF35 — | SVpp —
SVDD SerDes Core Logic Supply AG34 — | SVpp —
SvDD SerDes Core Logic Supply B28 — | SVpp —
SvDD SerDes Core Logic Supply B32 — | SVpp —
SvDD SerDes Core Logic Supply B36 — | SVpp —
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Pin Assignments and Reset States

Table 1. Pins List by Bus (continued)

Signal Signal Description Piza;:?r?lfer Tl;i:e g:;v;; Note
SvDD SerDes Core Logic Supply C31 — | SVpp —
SvDD SerDes Core Logic Supply C34 — | SVpp —
SvDD SerDes Core Logic Supply C35 — | SVpp —
SvDD SerDes Core Logic Supply D29 — | SVpp —
SvDD SerDes Core Logic Supply E36 — | SVpp —
SVDD SerDes Core Logic Supply F34 — SVpp —
SVDD SerDes Core Logic Supply G35 — | SVpp —
SvDD SerDes Core Logic Supply J36 — | SVpp —
SvDD SerDes Core Logic Supply K34 — | SVpp —
SvDD SerDes Core Logic Supply L35 — | SVpp —
SvDD SerDes Core Logic Supply M33 — | SVpp —
SVDD SerDes Core Logic Supply N36 — | SVpp —
SVDD SerDes Core Logic Supply R34 — | SVpp —
SvDD SerDes Core Logic Supply R35 — | SVpp —
SvDD SerDes Core Logic Supply u33 — | SVpp —
SvDD SerDes Core Logic Supply V35 — | SVpp —
SvDD SerDes Core Logic Supply W34 — | SVpp —
SVDD SerDes Core Logic Supply Y36 — SVpp —
SVDD SerDes Core Logic Supply AH36 — | SVpp —
XVDD SerDes Transceiver Supply AA29 — | XVpp —
XVDD SerDes Transceiver Supply AB30 — | XVpp —
XVDD SerDes Transceiver Supply AB31 — | XVpp —
XvVDD SerDes Transceiver Supply AC33 — | XVpp —
XVDD SerDes Transceiver Supply AD32 — | XVpp —
XVDD SerDes Transceiver Supply AE30 — | XVpp —
XVDD SerDes Transceiver Supply AF31 — | XVpp —
XVDD SerDes Transceiver Supply E32 — | XVpp —
XVDD SerDes Transceiver Supply E33 — | XVpp —
XvDD SerDes Transceiver Supply F28 — | XVpp —
XVDD SerDes Transceiver Supply F30 — | XVpp —
XVDD SerDes Transceiver Supply G32 — | XVpp —
XVDD SerDes Transceiver Supply H31 — | XVpp —
XVDD SerDes Transceiver Supply H33 — | XVpp —
XVDD SerDes Transceiver Supply J28 — | XVpp —
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Table 1. Pins List by Bus (continued)

Pin Assignments and Reset States

Signal Signal Description Piza;:?r?lfer Tl;i:e g:;v;; Note
XvDD SerDes Transceiver Supply J30 — | XVpp —
XVDD SerDes Transceiver Supply J32 — | XVpp —
XVDD SerDes Transceiver Supply K30 — | XVpp —
XVDD SerDes Transceiver Supply L30 — | XVpp —
XvVDD SerDes Transceiver Supply L31 — | XVpp —
XVDD SerDes Transceiver Supply M29 — | XVpp —
XVDD SerDes Transceiver Supply N31 — | XVpp —
XVDD SerDes Transceiver Supply P30 — | XVpp —
XVDD SerDes Transceiver Supply P33 — | XVpp —
XVDD SerDes Transceiver Supply R29 — | XVpp —
XvDD SerDes Transceiver Supply R31 — | XVpp —
XVDD SerDes Transceiver Supply T29 — | XVpp —
XVDD SerDes Transceiver Supply T32 — | XVpp —
XvDD SerDes Transceiver Supply u30 — | XVpp —
XVDD SerDes Transceiver Supply V30 — | XVpp —
XVDD SerDes Transceiver Supply V32 — | XVpp —
XvVDD SerDes Transceiver Supply W29 — | XVpp —
XVDD SerDes Transceiver Supply Y31 — | XVpp —
XVDD SerDes Transceiver Supply AH32 — | XVpp —
LvDD Ethernet Controller 1 and 2 Supply AK33 — LVpp —
LvDD Ethernet Controller 1 and 2 Supply AP31 — LVpp —
LvDD Ethernet Controller 1 and 2 Supply AL31 — LVpp —
LvDD Ethernet Controller 1 and 2 Supply AN33 — LVpp —
LvDD Ethernet Controller 1 and 2 Supply AJ35 — LVpp —
LvDD Ethernet Controller 1 and 2 Supply AR35 — LVpp —
LvDD Ethernet Controller 1 and 2 Supply AM35 — LVpp —
POVDD Fuse Programming Override Supply AT17 — | POVpp 33
VDD_PL Platform Supply M26 — |Vpp_PL| —
VDD_PL Platform Supply P26 — | Vpp_PL| —
VDD_PL Platform Supply T26 — | VppPL| —
VDD_PL Platform Supply V26 — | Vpp_PL| —
VDD_PL Platform Supply Y26 — | Vpp_PL| —
VDD_PL Platform Supply AB26 — |Vpp_ PL| —
VDD_PL Platform Supply AD26 — |Vpp_PL| —
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Pin Assignments and Reset States

Table 1. Pins List by Bus (continued)

Signal Signal Description Piza;:?r?lfer Tl;i:e g:;v;; Note
VDD_PL Platform Supply N11 — | Vpp_PL —
VDD_PL Platform Supply R11 — | Vpp_PL —
VDD_PL Platform Supply W11 — |Vpp_PL| —
VDD_PL Platform Supply AA11 — |Vpp_PL| —
VDD_PL Platform Supply AE11 — | Vpp_PL| —
VDD_PL Platform Supply M12 — | Vpp_PL —
VDD_PL Platform Supply P12 — | Vpp_PL —
VDD_PL Platform Supply T12 — | Vpp_PL —
VDD_PL Platform Supply V12 — |Vpp_PL| —
VDD_PL Platform Supply Y12 — |Vpp_PL| —
VDD_PL Platform Supply AB12 — | Vpp_PL| —
VDD_PL Platform Supply AD12 — | Vpp_PL —
VDD_PL Platform Supply AE13 — | Vpp_PL —
VDD_PL Platform Supply AE15 — | Vpp_PL —
VDD_PL Platform Supply V16 — |Vpp_PL| —
VDD_PL Platform Supply AE17 — |Vpp_PL| —
VDD_PL Platform Supply L11 — | Vpp_PL| —
VDD_PL Platform Supply AE19 — | Vpp_PL —
VDD_PL Platform Supply U1 — | Vpp_PL —
VDD_PL Platform Supply AC11 — | Vpp_PL| —
VDD_PL Platform Supply V20 — |Vpp_PL| —
VDD_PL Platform Supply AE21 — |Vpp_PL| —
VDD_PL Platform Supply V22 — | Vpp_PL| —
VDD_PL Platform Supply u13 — | Vpp_PL —
VDD_PL Platform Supply R27 — | Vpp_PL —
VDD_PL Platform Supply u23 — | Vpp_PL —
VDD_PL Platform Supply w23 — |Vpp_PL| —
VDD_PL Platform Supply AA27 — |Vpp_PL| —
VDD_PL Platform Supply AC27 — | Vpp_PL| —
VDD_PL Platform Supply AE23 — | Vpp_PL —
VDD_PL Platform Supply M24 — | Vpp_PL —
VDD_PL Platform Supply P24 — | Vpp_PL —
VDD_PL Platform Supply T24 — | Vpp_PL —
VDD_PL Platform Supply V24 — |Vpp_PL| —
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Table 1. Pins List by Bus (continued)

Pin Assignments and Reset States

Signal Signal Description Piza;:?r?lfer Tl;i:e g:;v;; Note
VDD_PL Platform Supply Y24 — | Vpp_PL| —
VDD_PL Platform Supply AB24 — | Vpp_PL —
VDD_PL Platform Supply AD24 — |Vpp_PL| —
VDD_PL Platform Supply N25 — |Vpp_PL| —
VDD_PL Platform Supply R25 — | Vpp_PL| —
VDD_PL Platform Supply u25 — | Vpp_PL —
VDD_PL Platform Supply W25 — | Vpp_PL —
VDD_PL Platform Supply AA25 — |Vpp_ PL| —
VDD_PL Platform Supply AC25 — |Vpp_PL| —
VDD_PL Platform Supply N27 — |Vpp_PL| —
VDD_PL Platform Supply u27 — | Vpp_PL| —
VDD_PL Platform Supply w28 — | Vpp_PL —
VDD_PL Platform Supply AE25 — | VppPL| —
VDD_PL Platform Supply AF24 — | Vpp_PL —
VDD_PL Platform Supply AF22 — |Vpp_PL| —
VDD_PL Platform Supply AF20 — |Vpp_PL| —
VDD_PL Platform Supply AF16 — | Vpp_PL| —
VDD_PL Platform Supply W13 — | Vpp_PL —
VDD_PL Platform Supply AF18 — | Vpp_PL —
VDD_PL Platform Supply V14 — | Vpp_PL —
VDD_PL Platform Supply V18 — |Vpp_PL| —
VDD_PL Platform Supply L13 — |Vpp_PL| —
VDD_PL Platform Supply L15 — | Vpp_PL| —
VDD_PL Platform Supply L17 — | Vpp_PL —
VDD_PL Platform Supply L19 — | Vpp_PL —
VDD_PL Platform Supply L21 — | Vpp_PL| —
VDD_PL Platform Supply L23 — |Vpp_PL| —
VDD_PL Platform Supply L25 — |Vpp_PL| —
VDD_PL Platform Supply AF14 — | Vpp_PL| —
VDD_PL Platform Supply N23 — | Vpp_PL —
VDD_PL Platform Supply R23 — | Vpp_PL —
VDD_PL Platform Supply AA23 — | Vpp_PL| —
VDD_PL Platform Supply AC23 — |Vpp_ PL| —
VDD_PL Platform Supply u21 — |Vpp_PL| —
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Pin Assignments and Reset States

Table 1. Pins List by Bus (continued)

Signal Signal Description Piza;:?r?lfer Tl;i:e g:;v;; Note
VDD_PL Platform Supply w21 — | Vpp_PL| —
VDD_PL Platform Supply uis — | Vpp_PL —
VDD_PL Platform Supply AC21 — |Vpp_PL| —
VDD_PL Platform Supply AD22 — |Vpp_PL| —
VDD_PL Platform Supply M22 — | Vpp_PL| —
VDD_PL Platform Supply N13 — | Vpp_PL —
VDD_PL Platform Supply AC13 — | Vpp_PL —
VDD_PL Platform Supply P22 — |Vpp_ PL| —
VDD_PL Platform Supply T22 — |Vpp_PL| —
VDD_PL Platform Supply Y22 — |Vpp_PL| —
VDD_PL Platform Supply AB22 — | Vpp_PL| —
VDD_PL Platform Supply AA13 — | Vpp_PL —
VDD_PL Platform Supply R13 — | Vpp_PL —
VDD_PL Platform Supply M14 — | Vpp_PL —
VDD_PL Platform Supply ui17 — |Vpp_PL| —
VDD_PL Platform Supply u19 — |Vpp_PL| —
VDD_PL Platform Supply T14 — | Vpp_PL| —
VDD_PL Platform Supply AD14 — | Vpp_PL —
VDD_PL Platform Supply AD16 — | Vpp_PL —
VDD_PL Platform Supply AD18 — | Vpp_PL| —
VDD_PL Platform Supply AD20 — |Vpp_PL| —
VDD_PL Platform Supply Y14 — |Vpp_PL| —
VDD_CA Core/L2 Group Supply T20 — |Vpp_CA| —
VDD_CA Core/L2 Group Supply P20 — |Vpp_CA| —
VDD_CA Core/L2 Group Supply R21 — |Vpp_CA| —
VDD_CA Core/L2 Group Supply R19 — |Vpp_CA| —
VDD_CA Core/L2 Group Supply P14 — |Vpp_CA| —
VDD_CA Core/L2 Group Supply N19 — |Vpp_CA| —
VDD_CA Core/L2 Group Supply M20 — |Vpp_CA| —
VDD_CA Core/L2 Group Supply N21 — |Vpp_CA| —
VDD_CA Core/L2 Group Supply M16 — |Vpp_CA| —
VDD_CA Core/L2 Group Supply N15 — |Vpp_CA| —
VDD_CA Core/L2 Group Supply P16 — |Vpp_CA| —
VDD_CA Core/L2 Group Supply T16 — |Vpp_CA| —
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Table 1. Pins List by Bus (continued)

Pin Assignments and Reset States

Signal Signal Description Piza;:?r?lfer Tl;i:e g:;v;; Note
VDD_CA Core/L2 Group Supply R17 — |Vpp_CA| —
VDD_CA Core/L2 Group Supply T18 — |Vpp_CA| —
VDD_CA Core/L2 Group Supply R15 — |Vpp_CA| —
VDD_CA Core/L2 Group Supply N17 — |Vpp_CA| —
VDD_CA Core/L2 Group Supply M18 — |Vpp_CA| —
VDD_CA Core/L2 Group Supply P18 — |Vpp_CA| —
AVDD_CC1 Core Cluster PLL1 Supply A20 — — 13
AVDD_CC2 Core Cluster PLL2 Supply A21 — — 13
AVDD_CC3 Core Cluster PLL3 Supply AT18 — — 13
AVDD_PLAT Platform PLL Supply AT20 — — 13
AVDD_DDR DDR PLL Supply A19 — — 13
AVDD_SRDSH1 SerDes PLL1 Supply A33 — — 13
AVDD_SRDS2 SerDes PLL2 Supply uU36 — — 13
AVDD_SRDS3 SerDes PLL3 Supply AE35 — — 13
SENSEVDD_PLA1 Platform Vdd Sense AF11 — — 8
SENSEVDD_PL2 Platform Vdd Sense L27 — — 8
SENSEVDD_CA Core Group Vdd Sense K16 — — 8
Analog Signals
MVREF SSTL_1.5/1.8 Reference Voltage B19 I |GVpp2| —
SD_IMP_CAL_TX SerDes Tx Impedance Calibration AF30 | 2000 22
(+1%) to
XVDD
SD_IMP_CAL_RX SerDes Rx Impedance Calibration B27 I 200Q 23
(+1%)to
SvDD
TEMP_ANODE Temperature Diode Anode C21 — | internal 9
diode
TEMP_CATHODE Temperature Diode Cathode B21 — | internal 9
diode
No Connection Pins
NCO1 No Connection J13 — — 11
NC02 No Connection AB28 — — 11
NCO03 No Connection E16 — — 11
NC04 No Connection AC29 — — 11
NC05 No Connection K14 — — 11
NCO06 No Connection C26 — — 11
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Pin Assignments and Reset States

Table 1. Pins List by Bus (continued)

Signal Signal Description Piza;:?r?lfer Tl;i:e g:;v;; Note
NCO07 No Connection E27 — — 11
NCO08 No Connection AE29 — — 11
NCO09 No Connection AG26 — — 11
NC10 No Connection AF26 — — 11
NC11 No Connection AC28 — — 11
NC12 No Connection AA28 — — 11
NC13 No Connection J15 — — 11
NC14 No Connection J14 — _ 11
NC15 No Connection AD29 — — 11
NC16 No Connection J16 — — 11
NC17 No Connection AG28 — — 11
NC18 No Connection AE28 — — 11
NC19 No Connection AF28 — — 11
NC20 No Connection H27 — — 11
NC21 No Connection H12 — — 11
NC22 No Connection H13 — — 11
NC23 No Connection H16 — — 11
NC24 No Connection AH30 — — 11
NC25 No Connection AH29 — — 11
NC26 No Connection Y28 — — 11
NC27 No Connection AN13 — — 11
NC28 No Connection J11 — — 11
NC29 No Connection AB29 — — 11
NC30 No Connection K11 — — 11
NC31 No Connection AD28 — — 11
NC32 No Connection A27 — — 11
NC33 No Connection K15 — — 11
NC34 No Connection H15 — — 11
NC35 No Connection K13 — — 11
NC36 No Connection K12 — — 11
NC37 No Connection G17 — — 11
NC38 No Connection H17 — — 11
NC39 No Connection C20 — — 11
NC40 No Connection F18 — — 11
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Table 1. Pins List by Bus (continued)

Pin Assignments and Reset States

Signal Signal Description Piza;:?ngser Tl;i:e g:;v;; Note
NC41 No Connection AT14 — — 11
NC42 No Connection Cc27 — — 11
NC43 No Connection R28 — — 11
NC44 No Connection AM12 — — 11
NC45 No Connection AP11 — — 11
NC46 No Connection u28 — — 11
NC47 No Connection AG29 — — 11
NC48 No Connection Ga27 — — 11
NC49 No Connection V28 — — 11
NC50 No Connection AG27 — — 11
NC51 No Connection E18 — — 11
NC52 No Connection F17 — — 11
NC53 No Connection AF27 — — 11
NC54 No Connection AP14 — — 11
NC55 No Connection D26 — — 11
NC56 No Connection C19 — — 11
NC57 No Connection D18 — — 11
NC58 No Connection D27 — — 11
NC59 No Connection B26 — — 11
NC60 No Connection AF29 — — 11
NC61 No Connection T28 — — 11
NC62 No Connection wa7 — — 11
Reserved Pins
Reserve01 — AN28 — — 11
Reserve02 — AL25 — — 11
Reserve03 — AR28 — — 11
Reserve04 — AH25 — — 11
Reserve05 — AJ25 — — 11
Reserve06 — AH24 — — 11
Reserve07 — AK26 — — 11
Reserve08 — AM27 — — 11
Reserve09 — AR27 — — 11
Reserve10 — AK25 — — 11
Reservel1 — AH27 — — 11
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Pin Assignments and Reset States

Table 1. Pins List by Bus (continued)

Signal Signal Description Piza;:?ngser Tl;i:e g:;v;; Note
Reserve12 — AR26 — — 11
Reserve13 — AT27 — — 11
Reserve14 — AH26 — — 11
Reserve15 — AJ27 — — 11
Reserve16 — AT26 — — 11
Reservel7 — AN26 — — 11
Reserve18 — AJ26 — — 11
Reserve19 — AG25 — — 11
Reserve20 — AP27 — — 11
Reserve21 — AM25 — — 11
Reserve22 — AP28 — — 11
Reserve23 — AL28 — — 11
Reserve24 — AG24 — — 11
Reserve25 — AP26 — — 11
Reserve26 — AJ24 — — 11
Reserve27 — AM28 — — 11
Reserve28 — AR25 — — 11
Reserve29 — AM24 — — 11
Reserve30 — AL27 — — 11
Reserve31 — AT28 — — 11
Reserve32 — AT25 — — 11
Reserve33 — AL24 — — 11
Reserve34 — AL26 — — 11
Reserve35 — AK24 — — 11
Reserve36 — AN25 — — 11
Reserve37 — AK27 — — 11
Reserve38 — AP25 — — 11
Reserve39 — AM26 — — 11
Reserve40 — AN27 — — 11
Reserve41 — AL33 — — 11
Reserve42 — C32 — — 11
Reserve43 — U35 — — 11
Reserve44 — AD34 _ _ 11
Reserve45 — D32 — — 11
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Table 1. Pins List by Bus (continued)

Pin Assignments and Reset States

Signal Signal Description Piza;:?r?lfer Tl;i:e g:;v;; Note
Reserve46 — u32 — — 11
Reserve47 — AD33 — — 11
Reserve48 — N28 — GND 20
Reserve49 — AG11 — GND 20
Reserve50 — L28 — GND 20
Reserve51 — AG12 — GND 20
Reserve52 — M28 — GND 20
Reserve53 — AH12 — GND 20
Reserve54 — P28 — GND 20
Reserve55 — AH11 — GND 20
Reserve56 — A25 — — 11
Reserve57 — AG16 — — 11
Reserve58 — AG15 — — 11
P4040 QorlQ Integrated Processor Hardware Specifications, Rev. 4
Freescale Semiconductor 45



Pin Assignments and Reset States

Table 1. Pins List by Bus (continued)

Package Pin | Power

Signal Signal Description Pin Number |Type| Supply

Note

Notes:

1. Recommend that a weak pull-up resistor (2—10 KQ) be placed on this pin to OVDD.

2. This pin is an open drain signal.

3. This pin is a reset configuration pin. It has a weak (~20 KQ) internal pull-up P-FET that 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 resistor. However, if the
signal is intended to be high after reset, and if there is any device on the net that might pull down the value of the net at reset,
a pull up or active driver is needed.

4. 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 is therefore described as an I/O for boundary scan.

5. Recommend that a weak pull-up resistor (2—10 KQ) be placed on this pin to BVDD in order to ensure no random chip select
assertion due to possible noise, and so forth.

6. This output is actively driven during reset rather than being three-stated during reset.

7. These JTAG pins have weak (~20 KQ) internal pull-up P-FETs that are always enabled.

8. These pins are connected to the correspondent power and ground nets internally and may be connected as a differential
pair to be used by the voltage regulators with remote sense function.

9. These pins may be connected to a temperature diode monitoring device such as the Analog Devices, ADT7461A™. If a
temperature diode monitoring device is not connected, these pins may be connected to test point or left as a no connect.

10.1f 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.

11.Do not connect.

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

13.Independent supplies derived from board Vpp p| (core clusters, platform, DDR) or SVpp (SerDes).

14.Recommend that a pull-up resistor (1 KQ) be placed on this pin to OVDD if I°C interface is used.

15.This pin requires an external 1 KQ pull-down resistor to prevent PHY from seeing a valid Transmit Enable before it is actively
driven.

16.For DDR2, Dn_MDICJ[0] is grounded through an 18.2-Q (full-strength mode) or 36.4-Q (half-strength mode) precision 1%
resistor and Dn_MDIC[1] is connected to GVDD through an 18.2-Q (full-strength mode) or 36.4-Q (half-strength mode)
precision 1% resistor. These pins are used for automatic calibration of the DDR2 10s. For DDR3, Dn_MDIC[0] is grounded
through an 20-Q (full-strength mode) or 40.2-Q (half-strength mode) precision 1% resistor and Dn_MDIC[1] is connected to
GVDD through an 20-Q (full-strength mode) or 40.2-Q (half-strength mode) precision 1% resistor. These pins are used for
automatic calibration of the DDRS3 10s.

17.These pins must be left floating.

18.These pins must be pulled up to 1.2 V through a 180 Q + 1% resistor for EM2_MDC and a 330 Q + 1% resistor for
EM2_MDIO.

19.Pin has a weak (~20 KQ) internal pull-up.

20.These pins must be pulled to ground (GND)

21.Ethernet MIl Management Interface 2 pins function as open drain 1/Os. The interface conforms to 1.2 V nominal voltage
levels. LVpp must be powered to use this interface.

22.This pin requires a 200-Q pull-up to XVpp.

23.This pin requires a 200-Q pull-up to SVpp.

24.GPIO is on LVpp power plane, not OVpp.

25.Functionally, this pin is an I/O, but may act as an output only or an input only depending on the pin mux configuration defined
by the RCW.

26.See Section 3.6, “Connection Recommendations,” for additional details on this signal.
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Electrical Characteristics

Table 1. Pins List by Bus (continued)

Package Pin | Power

Pin Number |Type| Supply Note

Signal Signal Description

27.For P4040, this signal must be pulled low to GND.

28.Warning, incorrect voltage select settings can lead to irreversible device damage. This pin requires an external pull-up or
pulldown resistor to configure I0_VSEL[n] state. See Section 3.2, “Supply Power Setting.”

29.Pin must NOT be pulled down during power-on reset. This pin may be pulled up, driven high, or if there are any externally
connected devices, left in tristate.

30.SD_REF_CLKS is required when either bank 2 or bank 3 are enabled. See Section 2.20.2, “SerDes Reference Clocks.”

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

32.The cfg_dram_type (LA[24]) reset configuration pin must select the correct DRAM type such that the selected DDR
GVpp = XVpp. Incorrect voltage select settings can lead to irreversible device damage.

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

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

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 which are independent of the I/O cell but are included for a more complete reference. These are not purely I/O buffer
design specifications.

2.1 Overall DC Electrical Characteristics

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

211 Absolute Maximum Ratings

This table provides the absolute maximum ratings.

Table 2. Absolute Maximum Ratings’

Characteristic Symbol Max Value Unit | Note
Core Group supply voltage SENSEVDD_CA -0.3t0 1.1 Vv 10
Platform supply voltage SENSEVDD_PLn -0.3to 1.1 Vv 10, 11
PLL supply voltage (Core, Platform, DDR) AVpp -0.3t0 1.1 \' —
PLL supply voltage (SerDes, filtered from SVpp) AVpp_smps —0.3t0 1.1 \ —
Fuse programming override supply POVpp -0.3t0 1.65 Vv —
DUART, IZC, eSHDC, DMA, MPIC, GPIO, system control and OVpp —0.3t0 3.63 \Y —
power management, clocking, debug, I/O voltage select, and JTAG
I/0 voltage
eSPI CVpp -0.310 3.63 \Y —
-0.3t02.75
-0.31t01.98
DDR DRAM I/O voltage GVpp \Y —
DDR2 -0.31t01.98
DDR3 -0.31t0 1.65
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Electrical Characteristics

Table 2. Absolute Maximum Ratings1 (continued)

Characteristic Symbol Max Value Unit | Note
Enhanced local bus I/O voltage BVpp -0.310 3.63 \Y% —
-0.3t02.75
—0.31t01.98
Core power supply for SerDes transceivers SVpp -0.3to0 1.1 Vv —
Pad power supply for SerDes transceivers XVpbp -0.3t0 1.98 \" 9
-0.31t0 1.65
Ethernet I/O, Ethernet Management Interface 1 (EMI1), USB, LVpp —0.3t0 3.63 \Y —
1588, GPIO -0.3t02.75
—0.31t01.98
Ethernet Management Interface 2 (EMI2) — -0.3t01.32 \ 8
Input voltage DDR2/DDR3 DRAM signals MV —0.3to (GVpp + 0.3) \ 2,5
DDR2/DDR3 DRAM reference MVRegn -0.3to (GVpp/2+0.3)| V 2,5
Ethernet signals (except EMI2) LViN -0.3 to (LVpp + 0.3) \Y 4,5
eSPI CV|N -0.3to (CVDD +0.3) Vv 5,6
Enhanced local bus signals BV|n —0.3to (BVpp + 0.3) \ 5,7
DUART, I°C, eSHDC, DMA, MPIC, GPIO, OV|n —0.3to (OVpp + 0.3) \Y 3,5
system control and power management,
clocking, debug, I/0 voltage select, and JTAG
I/O voltage
SerDes signals XV|N -0.4 to (XVpp + 0.3) \Y 5
Ethernet Management Interface 2 signals — -0.3t0 (1.2 +0.3) \ —
Storage temperature range Tsta -55to 150 °C —

Notes:

1.

Functional 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 device reliability or cause permanent
damage to the device.

Caution: MV |y must not exceed GVpp by more than 0.3 V. This limit may be exceeded for a maximum of 20 ms during
power-on reset and power-down sequences.

Caution: OV, must not exceed OVpp by more than 0.3 V. This limit may be exceeded for a maximum of 20 ms during
power-on reset and power-down sequences.

Caution: LV must not exceed LVpp by more than 0.3 V. This limit may be exceeded for a maximum of 20 ms during
power-on reset and power-down sequences.

(C,X,B,G,L,0O)V,y and MVRggen may overshoot/undershoot to a voltage and for a maximum duration as shown in Figure 2.
Caution: CV|y must not exceed CVpp by more than 0.3 V. This limit may be exceeded for a maximum of 20 ms during
power-on reset and power-down sequences.

Caution: BV must not exceed BVpp by more than 0.3 V. This limit may be exceeded for a maximum of 20 ms during
power-on reset and power-down sequences.

Ethernet MIl Management Interface 2 pins function as open drain I/Os. The interface conforms to 1.2 V nominal voltage
levels. LVpp must be powered to use this interface.

XVpp must be at the same voltage level as GVpp. The cfg_dram_type (LA[24]) reset configuration pin must select the
correct DRAM type such that the selected DDR GVpp = XVpp. Incorrect voltage select settings can lead to irreversible
device damage.

10.Supply voltage specified at the voltage sense pin. Voltage input pins must be regulated to provide specified voltage at the

sense pin.

11.Implementation may choose either SENSEVDD_PLn pin for feedback loop. If the platform and core groups are supplied by

a single regulator, it is recommended that SENSEVDD_CA be used.
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2.1.2

Recommended Operating Conditions

Electrical Characteristics

This table provides the recommended operating conditions for this device. Note that the values shown are the recommended
operating conditions and proper device operation outside these conditions is not guaranteed.

Table 3. Recommended Operating Conditions

Recommended

Characteristic Symbol Unit | Note
Value
Core group supply voltage SENSEVDD_CA | 1.0V =50 mV \ 5,6
Platform supply voltage SENSEVDD_PLn| 1.0V +£50 mV Vv 5,6
PLL supply voltage (core, platform, DDR) AVpp 1.0V +£50mV \Y —
PLL supply voltage (SerDes) AVpp smps 1.0V+£50mV | V —
Fuse Programming Override Supply POVpp 1.5V£75mV \Y 2
DUART, I2C, eSHDC, DMA, MPIC, GPIO, system control and power OVpp 33Vx165mV | V —
management, clocking, debug, I/0O voltage select, and JTAG 1/O voltage
eSPI CVpp 3.3V =165 mV —
25V +125mV
1.8V +90 mV
DDR DRAM I/O voltage GVpp \ —
DDR2 1.8V +90 mV
DDR3 1.5V+75mV
Enhanced local bus I/O voltage BVpp 33Vxi65mV | V —
25V +125mV
1.8V +90 mV
Core power supply for SerDes transceivers SVpp 1.0V 50 mV \Y —
Pad power supply for SerDes transceivers XVpbp 1.8V +£90 mV —
1.5V+75mV
Ethernet I/O, Ethernet management interface 1 (EMI1), USB, 1588, GPIO LVpp 33V+165mV | V 1,4
25V +125mV
1.8V +90 mV
Input voltage DDR2/DDR3 DRAM signals MVn GND to GVpp \' —
DDR2 DRAM reference MVRegn GVpp/2 + 2% \ —
DDR3 DRAM reference MVRegn GVpp/2 + 1% \ —
Ethernet signals (except EMI2), USB, 1588, GPIO LV\N GND to LVpp \ —
eSPI CV|N GND to CVDD \ —
Local bus signals BV GND to BVpp \' —
DUART, I°C, eSHDC, DMA, MPIC, GPIO, system OVin GND to OVpp \ —
control and power management, clocking, debug,
I/0 voltage select, and JTAG I/O voltage
Serdes signals XV|N GND to XVpp \ —
Ethernet management interface 2 (EMI2) signals — GND to 1.2V \ 3
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Electrical Characteristics

Table 3. Recommended Operating Conditions (continued)

Characteristic Symbol Recommended Unit | Note
Value
Operating Normal operation Ta, Tp=0(min)to | °C —
temperature range Ty T, = 105(max)
Secure Boot Fuse Programming Ta, Tpo=0(min)to | °C 2
Ty Ty =70 (max)

Note:

1.
2.

Selecting RGMII limits to LVpp =2.5 V

POVpp must be supplied 1.5 V and the chip must operate in the specified fuse programming temperature range only during
secure boot fuse programming. For all other operating conditions, POVpp must be tied to GND, subject to the power
sequencing constraints shown in Section 2.2, “Power Sequencing.”

Ethernet MIl Management Interface 2 pins function as open drain 1/Os. The interface conforms to 1.2-V nominal voltage
levels. LVpp must be powered to use this interface.

If LVpp = 3.3 V or 1.8 V is selected for USB, all other signals associated with LVpp must meet all V|, requirements
associated with external device inputs.

Supply voltage specified at the voltage sense pin. Voltage input pins must be regulated to provide specified voltage at the
sense pin.

Recommended value of 1.0 V - 30 mV/+50 mV applies only to P4040 Rev 3.0 part numbers that end with “AC”.

This figure shows the undershoot and overshoot voltages at the interfaces of the chip.

Nominal C/X/B/G/L/OVpp + 20% — — — - - - - - - - - —
C/X/B/G/L/OVpp + 5% — —

Viy CIX/BIG/L/OVpp |: :
||
||
||
||
||
||
||
GND e
GND-03V - — = — — — — — — — — — — —
Vi ||
GND-07V AL _
| |- Not to exceed 10%
Note: N of tcLock

tcLock refers to the clock period associated with the respective interface:
For 12C OVpp, tcLock references SYSCLK.

For DDR GVpp, tcLock references SYSCLK.

For eSPI CVpp, tcLock references SPI_CLK.

For eLBC BVpp, tcLock references LCLK.

For SerDes XVpp, tc ock references SD_REF_CLK.

For dTSEC LVpp, tcLock references EC_GTX_CLK125.

For JTAG OVpp, tcLock references TCK.

Figure 2. Overshoot/Undershoot Voltage for BVpp/GVpp/LVpp/OVpp/XVpp/CVpp
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Electrical Characteristics

The core and platform voltages must always be provided at nominal 1.0 V. See Table 3 for actual recommended core voltage.
Voltage to the processor interface I/Os are provided through separate sets of supply pins and must be provided at the voltages
shown in Table 3. The input voltage threshold scales with respect to the associated I/O supply voltage. CVpp, BVpp, OVpp
and LV based receivers are simple CMOS I/O circuits and satisfy appropriate LVCMOS type specifications. The DDR
SDRAM interface uses differential receivers referenced by the externally supplied MVgggn signal (nominally set to GVpp/2)
as is appropriate for the SSTL_1.5/SSTL_1.8 electrical signaling standard. The DDR DQS receivers cannot be operated in
single-ended fashion. The complement signal must be properly driven and cannot be grounded.

213 Output Driver Characteristics

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

Table 4. Output Drive Capability

. Supply
Driver Type Output Impedance (Q2) Voltage Note
Local bus interface utilities signals BVpp=3.3V —
45 BVpp=25V
BVpp=1.8V
DDR2 signal 18 GVpp=1.8V 1
35 (half-strength mode)
DDR3 signal 17 GVpp=15V 1
40 (half-strength mode)
dTSEC/10/100 signals LVpp=3.3V —
45 LVpp=25V
LVpp=1.8V
DUART, JTAG, System Control 45 OVpp=3.3V —
1>C 45 OVpp=3.3V —
eSPI CVDD =33V —_—
45 CVpp=25V
CVpp=1.8V

Note:
1. The drive strength of the DDR2 or DDR3 interface in half-strength mode is at T; = 105 °C and at GVpp (min).

2.2 Power Sequencing

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

1. Bring up OVpp, LVpp, BVpp, CVpp. Drive POV = GND.

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

— IO_VSEL inputs must be driven during this step and held stable during normal operation.
Bring up Vpp pr. Vpp_cas SVpp, AVpp (cores, platform, DDR, SerDes).

Bring up GVpp, XVpp.

Negate PORESET_B input as long as the required assertion/hold time has been met per Table 15.

A

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

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 is driven to any voltage above GND, including the reading of the fuse block. The
reading of the fuse block may only occur while POV = GND.

NOTE

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

section.

NOTE

Only 100,000 POR cycles are permitted per lifetime of a device.

This figure provides the POVpp timing diagram.

POVpp : %0% POVop X

, —): Fuse programming

<

L
N
5 .
' 10% POVpp
. .

Vbp_pL / I ! :

VA OVpp
PORESET_B ; '

Nial

!
90% Vpp_pL
. tpovDD_vDD

tpovDD_PROG —
.

—>> '<«€— tPoVDD_DELAY !

—>

|
90% OVpp

'
<€— tPovDD_RsT

NOTE: POVpp must be stable at 1.5 V prior to initiating fuse programming.

Figure 3. 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
tpovbD_PROG 0 — us 2
tpovDD_VDD 0 — us 3
tpovDD_RST 0 — us 4
Note:

1.

at 90% OVpp to 10% POVpp ramp up.

2.

Delay required from the negation of PORESET_B to driving POVpp ramp up. Delay measured from PORESET_B negation

Delay required from fuse programming finished to POV 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.

POVDD before VDD_PL is at 90% VDD'

4.

POVpp before PORESET_B assertion reaches 90% OVpp.
5. Only two secure boot fuse programming events are permitted per lifetime of a device.

All supplies must be at their stable values within 75 ms.

Delay required from POVpp ramp down complete to Vpp pi ramp down start. POVpp must be grounded to minimum 10%

Delay required from POVpp ramp down complete to PORESET_B assertion. POVpp must be grounded to minimum 10%
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Electrical Characteristics

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.

WARNING

2.3

started.

Incorrect voltage select settings can lead to irreversible device damage. See Section 3.2,
“Supply Power Setting.”

NOTE

From a system standpoint, if any of the I/O power supplies ramp prior to the Vpp py or
Vbp_ca supplies, the 1/Os associated with that I/O supply may drive a logic one or zero
during power-up, and extra current may be drawn by the device.

Power Down Requirements

The power-down cycle must complete such that power supply values are below 0.4 V before a new power-up cycle can be

If performing secure boot fuse programming per Section 2.2, “Power Sequencing,” it is required that POV = GND before the
system is power cycled (PORESET_B assertion) or powered down (Vpp _pp, ramp down) per the required timing specified in

Table 5.

2.4

This table shows the power dissipations of the Vpp ca. SVpp, and Vpp py supply for various operating platform clock

Power Characteristics

frequencies versus the core and DDR clock frequencies.

Table 6. P4040 Power Dissipation

DDR Vv Core
Core | Plat PME/FM | PP-CA> | gunction and |VDD_PL| VDD _CA | SVDD
Power Data Vbp PLs
Mode Freq Freq Rate Freq SV- Temperature | Platform | Power Power Power | Note
(MHz) | (MHz) (MHz) DD (°C) Power (wW)® (W)8 (W)8
(MHz) (v) W
(W)
Typical 1200 600 1200 450 1.0 65 11 — — — 2,3
Thermal 105 16.7 — — — 5
Maximum 17 12.5 5.7 1.7 4
Typical 1333 667 1333 533 1.0 65 12 — — — 2,3
Thermal 105 22.2 — — — 5
Maximum 22.6 154 7.4 1.7 4
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Table 6. P4040 Power Dissipation (continued)

DDR Vv Core
Core | Plat PME/FM | PD-CA> | gunction and |VDD_PL| VDD_CA | SVDD
Power Data Vpp pL»
Mode Freq Freq Rate Freq SV- Temperature | Platform | Power Power Power | Note
(MHz) | (MHz) (MHz) 0D (°C) Power (W)8 (W)8 (W)8
(MHz) (V) e
(W)
Typical 1500 800 1333 600 1.0 65 13 — — — 2,3
Thermal 105 23.4 — — — 5
Maximum 24 16.6 7.8 1.7 4
Note:

1. Combined power of Vpp p1, Vpp_ca, SVpp at 1.0 V with both DDR controllers and all SerDes banks active. Does not include

I/O power.

Multicore activity factor of 0.7 relative to Dhrystone and 0.4 platform activity factor.

Typical power based on nominal processed device.

Maximum power with Dhrystone executing @ 100% on all four cores and executing DMA on the platform.

o gh WD

Maximum power provided for power supply design sizing.

Thermal power assumes multicore activity factor of 0.7 relative to Dhrystone and executing DMA on the platform.

This table shows the estimated power dissipation on the AV and AVppy grps supplies for the chip PLLs, at allowable voltage

levels.
Table 7. AVpp Power Dissipation
AVpps Typical Maximum Unit Note
AVpp DDR1 5 15 mw 1
AVpp cc1 5 15 mW
AVpp cc2 5 15 mwW
AVpp cc3 5 15 mw
AVpp prLaT 5 15 mW
AVpp smrps1 — 36 mwW 2
AVDbp_srps2 — 36 mW
AVbp_srps3 — 36 mW
Note:
1. Vpp_pL Vop ca=1.0V, Ty =80 °C, T, = 105 °C
2. SVpp=1.0V, Ty =80°C, T, =105 °C
This table shows the estimated I/O power supply values for the chip.
Table 8. I/0 Power Supply Estimated Value
Interface Parameter Symbol Typical Maximum Unit Notes
DDR2 64 bits per 667 MHz data rate GVvdd (1.8 V) 1.173 2.933 w 1,2,5,6
controller 800 MHz data rate 1213 3.030
1066 MHz data rate 1.290 3.224
1200 MHz data rate 1.328 3.322
1333 MHz data rate 1.368 3.419
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Table 8. I/0 Power Supply Estimated Value (continued)

Interface Parameter Symbol Typical Maximum Unit Notes
DDR3 64 bits per 667 MHz data rate Gvdd (1.5 V) 0.733 1.833 w 1,2,5,6
controller 800 MHz data rate 0.758 1.894
1066 MHz data rate 0.806 2.015
1200 MHz data rate 0.830 2.076
1333 MHz data rate 0.855 2137
HSSI: x1, 1.25 G-baud XVvdd (1.5 V) 0.078 0.087 w 1
SP:I'(';’A?J%'\:';’E;SQL%, x2, 1.25 G-baud 0.119 0.134
XAUI 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 LvVdd (2.5 V) 0.075 0.100 w 1,3,6
IEEE 1588 — Lvdd (2.5 V) 0.004 0.005 w 1,3,6
eLBC 32-bit, 100 MHz BVvdd (1.8 V) 0.048 0.120 w 1,3,6
BVvdd (2.5 V) 0.072 0.193
BVvdd (3.3 V) 0.120 0.277
16-bit, 100 MHz BVvdd (1.8 V) 0.021 0.030 w 1,3,6
BVvdd (2.5 V) 0.036 0.046
BVdd (3.3 V) 0.057 0.076
eSDHC — Ovdd (3.3 V) 0.014 0.150 w 1,3,6
eSPI — Cvdd (1.8 V) 0.004 0.005 w 1,3,6
cvdd (2.5 V) 0.006 0.008
CVdd (3.3 V) 0.010 0.013
uUSB — Lvdd (1.8 V) 0.006 0.008 w 1,3,6
Lvdd (2.5 V) 0.008 0.010
Lvdd (3.3 V) 0.012 0.015
12C — ovdd (3.3V) 0.002 0.003 w 1,3,6
DUART — OVpp (8.3V) 0.006 0.008 w 1,3,6
GPIO x8 1.8V 0.005 0.006 w 1,3,4,6
25V 0.007 0.009
3.3V 0.009 0.011
Others (Reset, System — 3.3V 0.030 0.015 w 1,3,6
Clock, JTAG & Misc)
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Table 8. I/0 Power Supply Estimated Value (continued)

Interface

Parameter Symbol Typical Maximum Unit Notes
Note:
1. The typical values are estimates and based on simulations at 65 °c.
2. Typical DDR power numbers are based on one 2-rank DIMM with 40% utilization.
3. Assuming 15 pF total capacitance load
4. GPIOs are supportedon 1.8V, 2.5V, and 3.3 V rails.
5. Maximum DDR power numbers are based on one 2-rank DIMM with 100% utiLization.
6. The maximum values are estimated and they are based on simulations at 105 ~C. The values are not intended to be used

as the maximum guaranteed current.

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

Note

POVpp

450

mW

Note:

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

range per Table 3.

2.5 Thermal

This table shows the thermal characteristics for the chip.

Table 10. Package Thermal Characteristics ©

Rating Board Symbol Value Unit Note
Junction to ambient, natural convection Single-layer board (1s) Reua 13 ‘c/w 1,2
Junction to ambient, natural convection Four-layer board (2s2p) Reua 10 °c/w 1,3
Junction to ambient (at 200 ft./min.) Single-layer board (1s) Reuva 9 ‘cw 1,2
Junction to ambient (at 200 ft./min.) Four-layer board (2s2p) Reuva 7 ‘cw 1,2
Junction to board — ReJs 3 ‘c/w 3
Junction to case top — Reuctop 0.37 °cw 4
Junction to lid top — ReJclid 015 | ‘c/w 5

Note:

1.

Junction temperature is a function of die size, on-chip power dissipation, package thermal resistance, mounting site (board)
temperature, ambient temperature, air flow, power dissipation of other components on the board, and board thermal
resistance.

Per JEDEC JESD51-3 and JESD51-6 with the board (JESD51-9) horizontal.

Thermal resistance between the die and the printed-circuit board per JEDEC JESD51-8. Board temperature is measured
on the top surface of the board near the package.

. Junction-to-case-top at the top of the package determined using MIL-STD 883 Method 1012.1. The cold plate temperature

is used for the case temperature. Reported value includes the thermal resistance of the interface layer.

Junction-to-lid-top thermal resistance determined using the using MIL-STD 883 Method 1012.1. However, instead of the cold
plate, the lid top temperature is used here for the reference case temperature. Reported value does not include the thermal
resistance of the interface layer between the package and cold plate.

See Section 3.8, “Thermal Management Information,” for additional details.
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2.6 Input Clocks

2.6.1 System Clock (SYSCLK) Timing Specifications

This section provides the system clock DC and AC timing specifications.
2.6.1.1 System Clock DC Timing Specifications
This table provides the system clock (SYSCLK) DC specifications.

Table 11. SYSCLK DC Electrical Characteristics
At recommended operating conditions with OVpp = 3.3 V, see Table 3.

Parameter Symbol Min Typical Max Unit Note
Input high voltage ViH 2.0 — — \ 1
Input low voltage Vi — — 0.8 \Y 1
Input capacitance Cin — — 15 pf —
Input current (OV;\=0V or OV = N — — + 50 pA 2
OVpp)
Note:

1. The min V| and max V|4 values are based on the respective min and max OV values found in Table 3.
2. The symbol OV y, in this case, represents the OV|y symbol referenced in Section 2.1.2, “Recommended Operating
Conditions.”

2.6.1.2
This table provides the system clock (SYSCLK) AC timing specifications.

System Clock AC Timing Specifications

Table 12. SYSCLK AC Timing Specifications

At recommended operating conditions with OVpp = 3.3 V, see Table 3.

Parameter/Condition Symbol Min Typ Max Unit Note
SYSCLK frequency fsyscLk 83.3 — 133.3 MHz 1,2
SYSCLK cycle time tsyscLk 7.5 — 12 ns 1,2
SYSCLK duty cycle tknk/tsyscLk 40 — 60 % 2
SYSCLK slew rate — 1 — 4 V/ns 3
SYSCLK peak period jitter — — — +/—150 ps —
SYSCLK jitter phase noise at —56 dBc — — — 500 KHz 4
AC Input Swing Limits at 3.3 V OVpp AVpc 1.9 — — \' —

Notes:

1. Caution: The relevant clock ratio settings must be chosen such that the resulting SYSCLK frequency, do not exceed their
respective maximum or minimum operating frequencies.

2. Measured at the rising edge and/or the falling edge at OVpp/2.

3. Slew rate as measured from + 0.3 AV¢ at center of peak to peak voltage at clock input.

4. Phase noise is calculated as FFT of TIE jitter.
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2.6.2 Spread Spectrum Sources

Spread spectrum clock sources are an increasingly popular way to control electromagnetic interference emissions (EMI) by
spreading the emitted noise to a wider spectrum and reducing the peak noise magnitude in order to meet industry and
government requirements. These clock sources intentionally add long-term jitter to diffuse the EMI spectral content. The jitter
specification given in Table 13 considers short-term (cycle-to-cycle) jitter only. The clock generator’s cycle-to-cycle output
jitter must meet the chip input cycle-to-cycle jitter requirement. Frequency modulation and spread are separate concerns; the
chip is compatible with spread spectrum sources if the recommendations listed in the following table are observed.

Table 13. Spread Spectrum Clock Source Recommendations
At recommended operating conditions with OVDD = 3.3 V, see Table 3.

Parameter Min Max Unit Note
Frequency modulation — 60 kHz —
Frequency spread — 1.0 % 1,2

Notes:

1. SYSCLK frequencies that result from frequency spreading and the resulting core frequency must meet the minimum and
maximum specifications given in Table 12.

2. Maximum spread spectrum frequency may not result in exceeding any maximum operating frequency of the device.

CAUTION

The processor’s minimum and maximum SYSCLK and core/platform/DDR frequencies
must not be exceeded regardless of the type of clock source. Therefore, systems in which
the processor is operated at its maximum rated core/platform/DDR frequency must avoid
violating the stated limits by using down-spreading only.

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 PIC and the time base unit of the e500-mc; there is no need for jitter specification. The minimum
period of the RTC signal must be greater than or equal to 16x the period of the platform clock with a 50% duty cycle. There is
no minimum RTC frequency; RTC may be grounded if not needed.

2.6.4 dTSEC Gigabit Reference Clock Timing

This table provides the dTSEC gigabit reference clocks AC timing specifications.
Table 14. 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 tg12s — 8 — ns —
EC_GTX_CLK125 rise and fall time tg125r/tG125F — — ns 1

LVpp=25V 0.75
EC_GTX_CLK1 25 dUty CyC'e tG125H/tG125 — % 2
1000Base-T for RGMII 47 53
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Table 14. EC_GTX_CLK125 AC Timing Specifications (continued)

Electrical Characteristics

Parameter/Condition

Symbol

Min

Typical

Max

Unit

Note

EC_GTX_CLK125 jitter

+ 150

ps

Notes:

1. Rise and fall times for EC_GTX_CLK125 are measured from 0.5 and 2.0 V for LVpp = 2.5 V.

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 P4080 QorIQ Integrated Multicore Communication
Processor Family Reference Manual in the form of a clock subsystem block diagram. For information about 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.

2.7 RESET Initialization

This section describes the AC electrical specifications for the RESET initialization timing requirements. This table describes
the AC electrical specifications for the RESET initialization timing.

Table 15. RESET Initialization Timing Specifications

Parameter/Condition Min Max Unit Note
Required assertion time of PORESET_B 1 — ms 3
Required input assertion time of HRESET_B 32 — SYSCLKs 1,2
Input setup time for POR configs with respect to negation of 4 — SYSCLKs 1
PORESET_B
Input hold time for all POR configs with respect to negation of 2 — SYSCLKs 1
PORESET_B
Maximum valid-to-high impedance time for actively driven POR configs — 5 SYSCLKs 1
with respect to negation of PORESET_B

Notes:

1. SYSCLK is the primary clock input for the chip.

2. The device asserts HRESET_B as an output when PORESET_B is asserted to initiate the power-on reset process. The
device releases HRESET_B sometime after PORESET_B is negated. The exact sequencing of HRESET_B negation is
documented in Section 4.4.1 “Power-On Reset Sequence,” of the P4080 QorlQ Integrated Multicore Communication
Processor Family Reference Manual.

3. PORESET_B must be driven asserted before the core and platform power supplies are powered up.

This table provides the PLL lock times.
Table 16. PLL Lock Times

Parameter/Condition Min Max Unit Note

PLL lock times — 100 us —
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2.8 Power-on Ramp Rate

This section describes the AC electrical specifications for the power-on ramp rate requirements. Controlling the maximum
power-on ramp rate is required to avoid falsely triggering the ESD circuitry. This table provides the power supply ramp rate
specifications.

Table 17. Power Supply Ramp Rate

Parameter Min Max Unit Note

Required ramp rate for all voltage supplies (including OVpp/CVpp/ — 36000 V/s
GVpp/BVpp/SVpp/XVpp/LVpp, all core and platform Vpp supplies,

MVRger and all AVpp supplies.)

1,2

Note:

1. Ramp rate is specified as a linear ramp from 10 to 90%. If non-linear (for example, exponential), the maximum rate of change
from 200 to 500 mV is the most critical as this range might falsely trigger the ESD circuitry.
2. Over full recommended operating temperature range (see Table 3).

2.9 DDR2 and DDR3 SDRAM Controller

This section describes the DC and AC electrical specifications for the DDR2 and DDR3 SDRAM controller interface. Note that
the required GVpp(typ) voltage is 1.8 V or 1.5 V when interfacing to DDR2 or DDR3 SDRAM respectively.

2.9.1 DDR2 and DDR3 SDRAM Interface DC Electrical Characteristics

This table provides the recommended operating conditions for the DDR SDRAM controller when interfacing to DDR2
SDRAM.

Table 18. DDR2 SDRAM Interface DC Electrical Characteristics

At recommended operating condition with GVpp = 1.8 V', see Table 3

Parameter/Condition Symbol Min Max Unit Note
I/O reference voltage MVREFn 0.49 x GVDD 0.51 x GVDD \Y 2,3,4
Input high voltage ViH MVREFn + 0.125 — \ 5
Input low voltage Vi — MVREFn - 0.125 \'% 5
I/O leakage current loz -50 50 pA 6
Output high current (Vo1 = 1.420 V) loH — -13.4 mA 7,8
Output low current (Vo = 0.280 V) loL 13.4 — mA 7,8

Notes:

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. MVREFnis 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 MVREFn may not exceed the MVREFn DC level by more than +1% of the DC value (that is, £+18 mV).
3. Vqtis 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 MVREFn with a min value of MVREFn — 0.04 and a max value of MVREFn + 0.04. This rail must track variations
in the DC level of MVREFn.
The voltage regulator for MVREFn must meet the specifications stated in Table 21.
Input capacitance load for DQ, DQS, and DQS_B are available in the IBIS models.
Output leakage is measured with all outputs disabled, 0 V < Vo1 < GVpp.
See the IBIS model for the complete output IV curve characteristics.
IOH and IOL are measured at GVDD = 1.7 V.

® N ook
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This table provides the recommended operating conditions for the DDR SDRAM controller when interfacing to DDR3
SDRAM.

Table 19. DDR3 SDRAM Interface DC Electrical Characteristics
At recommended operating condition with GVpp = 1.5 V', see Table 3

Parameter/Condition Symbol Min Max Unit Note
I/O reference voltage MVREFn 0.49 x GVpp 0.51 x GVpp \ 2,34
Input high voltage Vi MVREFn + 0.100 GVpp \ 5
Input low voltage Vi GND MVREFn - 0.100 \'% 5
I/O leakage current loz -50 50 pA 6

Notes:

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. MVREFnis 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 MVREFn may not exceed the MVREFn DC level by more than +1% of the DC value (that is, +15mV).

3. Vrris 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 MVREFn with a min value of MVREFn — 0.04 and a max value of MVREFn + 0.04. This rail must track variations
in the DC level of MVREFnN.

4. The voltage regulator for MVREFn must meet the specifications stated in Table 21.

Input capacitance load for DQ, DQS, and DQS_B are available in the IBIS models.

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

oo

This table provides the DDR controller interface capacitance for DDR2 and DDR3.

Table 20. DDR2 and DDR3 SDRAM Capacitance
At recommended operating conditions with GVpp of 1.8 V for DDR2 or 1.5 V for DDR3, see Table 3.

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

Note:

1. This parameter is sampled. GVDD = 1.8 V = 0.1 V (for DDR2), f = 1 MHz, T = 25°C, Voyt = GVDD/2, Vout
(peak-to-peak) = 0.2 V.

2. This parameter is sampled. GVDD = 1.5V + 0.075 V (for DDRB3), f = 1 MHz, Ty = 25°C, Voyt = GVDD/2, Vour
(peak-to-peak) = 0.150 V.

This table provides the current-draw characteristics for MVREFn.

Table 21. Current-Draw Characteristics for MVREFn

For recommended operating conditions, see Table 3.

Parameter/Condition Symbol Min Max Unit Note
Current draw for DDR2 SDRAM for MVREFn MVREFn — 1500 pA —
Current draw for DDR3 SDRAM for MVREFn MVREFn — 500 pA —
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2.9.2 DDR2 and DDR3 SDRAM Interface AC Timing Specifications

This section provides the AC timing specifications for the DDR SDRAM controller interface. The DDR controller supports both
DDR?2 and DDR3 memories. Note that the required GVpp(typ) voltage is 1.8 V or 1.5 V when interfacing to DDR2 or DDR3
SDRAM respectively.

2.9.21 DDR2 and DDR3 SDRAM Interface Input AC Timing Specifications

This table provides the input AC timing specifications for the DDR controller when interfacing to DDR2 SDRAM.
Table 22. DDR2 SDRAM Interface Input AC Timing Specifications

At recommended operating conditions with GVDD of 1.8 V, see Table 3

Parameter Symbol Min Max Unit Note
AC input low voltage ViLac — MVREFn-0.20 \% —
AC input high voltage Vinac MVREFn+ 0.20 — \'% —
This table provides the input AC timing specifications for the DDR controller when interfacing to DDR3 SDRAM.
Table 23. DDR3 SDRAM Interface Input AC Timing Specifications
At recommended operating conditions with GVDD of 1.5 V, see Table 3
Parameter Symbol Min Max Unit Note
AC input low voltage |> 1200 MHz data rate ViLac — MVREFn - 0.150 \'% —
<1200 MHz data rate — MVREFn-0.175
AC input high voltage |> 1200 MHz data rate Viuac MVREFn + 0.150 — \ —
<1200 MHz data rate MVREFn+ 0.175 —

This table provides the input AC timing specifications for the DDR controller when interfacing to DDR2 and DDR3 SDRAM.

Table 24. DDR2 and DDR3 SDRAM Interface Input AC Timing Specifications

At recommended operating conditions with GVDD of 1.8 V for DDR2 or 1.5 V for DDRS, see Table 3.
Synchronous mode not supported for data rates above 800 MHz, data rate frequencies above 800 MHz must run in asynchronous mode.

Parameter Symbol Min Max Unit Note
Controller Skew for MDQS—MDQ/MECC tciskew — — ps 1,2
1333 MHz data rate -125 125 1,2,5
1200 MHz data rate -142 142 1,2,5
1066 MHz data rate -170 170 1,2,5
800 MHz data rate —200 200 1,5
667 MHz data rate —240 240 1,4,5
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Table 24. DDR2 and DDR3 SDRAM Interface Input AC Timing Specifications (continued)
At recommended operating conditions with GVDD of 1.8 V for DDR2 or 1.5 V for DDRS, see Table 3.

Electrical Characteristics

Synchronous mode not supported for data rates above 800 MHz, data rate frequencies above 800 MHz must run in asynchronous mode.

Parameter Symbol Min Max Unit Note
Tolerated Skew for MDQS—MDQ/MECC tDISKEW — — ps 3
1333 MHz data rate —250 250 3,2
1200 MHz data rate -275 275 3,2
1066 MHz data rate -300 300 3,2
800 MHz data rate —425 425 3
667 MHz data rate -510 510 3,4

Note:

1. tciskew represents the total amount of skew consumed by the controller between MDQS[n] and any corresponding bit that

are captured with MDQSI[n]. This must be subtracted from the total timing budget.

2. DDR3 only.

3. The amount of skew that can be tolerated from MDQS to a corresponding MDQ signal is called tp;skew-This can be
determined by the following equation: tpgkpw = (T + 4 — abs(tciskew)) Where T is the clock period and abs(tcskew) is the

absolute value of tgigkew-
DDR2 only.

o

This figure shows the DDR2 and DDR3 SDRAM interface input timing diagram.

tciskew test coverage is derived from tested tpgkew parameter.
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Figure 4. DDR2 and DDR3 SDRAM Interface Input Timing Diagram
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2.9.2.2 DDR2 and DDR3 SDRAM Interface Output AC Timing Specifications

This table contains the output AC timing targets for the DDR2 and DDR3 SDRAM interface.

Table 25. DDR2 and DDR3 SDRAM Interface Output AC Timing Specifications
At recommended operating conditions with GVDD of 1.8 V for DDR2 or 1.5 V for DDR3, see Table 3.
Synchronous mode not supported above 800 MHz; frequencies above 800 MHz must run in asynchronous mode.

Parameter Symbol1 Min Max Unit Note
MCK]In] cycle time tMmek 1.5 5 ns 2
ADDR/CMD output setup with respect to MCK tDDKHAS ns 3
1333 MHz data rate 0.606 — 6
1200 MHz data rate 0.675 — 6
1066 MHz data rate 0.744 — 6
800 MHz data rate 0.917 — —
667 MHz data rate 1.10 — 7
ADDR/CMD output hold with respect to MCK tDDKHAX ns 3
1333 MHz data rate 0.606 — 6
1200 MHz data rate 0.675 — 6
1066 MHz data rate 0.744 — 6
800 MHz data rate 0.917 — —
667 MHz data rate 1.10 — 7
MCS_BI[n] output setup with respect to MCK tDDKHCS ns 3
1333 MHz data rate 0.606 — 6
1200 MHz data rate 0.675 — 6
1066 MHz data rate 0.744 — 6
800 MHz data rate 0.917 — —
667 MHz data rate 1.10 — 7
MCS_BI[n] output hold with respect to MCK tDDKHCX ns 3
1333 MHz data rate 0.606 — 6
1200 MHz data rate 0.675 — 6
1066 MHz data rate 0.744 — 6
800 MHz data rate 0.917 — —
667 MHz data rate 1.10 — 7
MCK to MDQS Skew tDDKHMH ns 4
> 1066 MHz data rate -0.245 0.245 6, 8
800 MHz data rate -0.375 0.375 —
667 MHz data rate -0.6 0.6 7
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Table 25. DDR2 and DDR3 SDRAM Interface Output AC Timing Specifications (continued)

At recommended operating conditions with GVDD of 1.8 V for DDR2 or 1.5 V for DDRS3, see Table 3.
Synchronous mode not supported above 800 MHz; frequencies above 800 MHz must run in asynchronous mode.

Parameter Symbol’ Min Max Unit Note
MDQ/MECC/MDM output setup with respect to tpDKHDS, ps 5
MDQS tbpkLps
1333 MHz data rate 250 — 5,6
1200 MHz data rate 275 — 5,6
1066 MHz data rate 300 — 5,6
800 MHz data rate 375 — 5
667 MHz data rate 450 — 5
MDQ/MECC/MDM output hold with respect to tDDKHDX, ps 5
MDQS topkLDX
1333 MHz data rate 250 — 5,6
1200 MHz data rate 275 — 5,6
1066 MHz data rate 300 — 5,6
800 MHz data rate 375 — 5
667 MHz data rate 450 — 5
MDQS preamble toDKHMP 0.9 x tyek — ns —
MDQS postamble tDDKHME 0.4 x tyek 0.6 X tyck ns —

Note:

1.

wn

N o

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

All MCK/MCK_B and MDQS/MDQS_B referenced measurements are made from the crossing of the two signals.
ADDR/CMD includes all DDR SDRAM output signals except MCK/MCK_B, MCS_B, and MDQ/MECC/MDM/MDQS.
topkHmH follows the symbol conventions described in note 1. For example, tppknmn describes the DDR timing (DD) from the
rising edge of the MCK([n] clock (KH) until the MDQS signal is valid (MH). tppknmy €an be modified through control of the
MDQS override bits (called WR_DATA_DELAY) in the TIMING_CFG_2 register. This is typically set to the same delay as in
DDR_SDRAM_CLK_CNTL[CLK_ADJUST]. The timing parameters listed in the table assume that these two parameters
have been set to the same adjustment value. See the P4080 QorlQ Integrated Multicore Communication Processor Family
Reference Manual for a description and explanation of the timing modifications enabled by use of these bits.

Determined by maximum possible skew between a data strobe (MDQS) and any corresponding bit of data (MDQ), ECC
(MECC), or data mask (MDM). The data strobe must be centered inside of the data eye at the pins of the microprocessor.
DDRS3 only

DDR2 only

For 1200/1333 frequencies it is required to program the start value of the DQS adjust for write leveling.

NOTE

For the ADDR/CMD setup and hold specifications in Table 25, it is assumed that the clock
control register is set to adjust the memory clocks by %2 applied cycle.
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This figure shows the DDR2 and DDR3 SDRAM interface output timing for the MCK to MDQS skew measurement
(tDDKHMH).

L~ _

MCK_BIn] ~ —| \/

MCK][n] I
l«—— tMCK——>|

—>| |<— tDDKHMH(max) |

MDQSI[n]

MDQSI[n]

Figure 5. tppkymy Timing Diagram

This figure shows the DDR2 and DDR3 SDRAM output timing diagram.
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tobkHDX —>|  |<—

Figure 6. DDR2 and DDR3 Output Timing Diagram
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This figure provides the AC test load for the DDR2 and DDR3 Controller bus.

Output —€> Zy=500Q () F\{{\z/\S{)\Q GVpp/2
il 1

Figure 7. DDR2 and DDR3 Controller Bus AC Test Load

2.9.23 DDR2 and DDR3 SDRAM Differential Timing Specifications
This section describes the DC and AC differential timing specifications for the DDR2 and DDR3 SDRAM controller interface.

GVDD

Figure 8. DDR2 and DDR3 SDRAM Differential Timing Specifications

NOTE

VTR specifies the true input signal (such as MCK or MDQS) and VCP is the
complementary input signal (such as MCK_B or MDQS_B).

This table provides the DDR?2 differential specifications for the differential signals MDQS/MDQS_B and MCK/MCK_B.
Table 26. DDR2 SDRAM Differential Electrical Characteristics

Parameter/Condition Symbol Min Max Unit Note
Input AC differential cross-point voltage Vixac 0.5x GVDD -0.175 | 0.5 x GVDD + 0.175 \ —
Output AC differential cross-point voltage Voxac | 0.5x GVDD -0.125 | 0.5 x GVDD + 0.125 \ —

Note:
1. 1/O drivers are calibrated before making measurements.

This table provides the DDR3 differential specifications for the differential signals MDQS/MDQS_B and MCK/MCK_B.
Table 27. DDR3 SDRAM Differential Electrical Characteristics

Parameter/Condition Symbol Min Max Unit Note

Input AC Differential Cross-point Voltage Vixac 0.5x GVDD -0.150 | 0.5 x GVDD + 0.150 \ —

Output AC Differential Cross-point Voltage Voxac | 0.5xGVDD-0.115 | 0.5 x GVDD + 0.115 \ —

Note:
1. 1/O drivers are calibrated before making measurements.
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2.10 eSPI

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

2.10.1 eSPI DC Electrical Characteristics

This table provides the DC electrical characteristics for the eSPI interface operating at CVpp =3.3 V.
Table 28. eSPI DC Electrical Characteristics (3.3 V)

For recommended operating conditions, see Table 3.

Parameter Symbol Min Max Unit
Input high voltage \m 2 — Vv
Input low voltage Vi — 0.8 \
Input current (Vi =0 V or Vi = CVpp, N — +40 pA
Output high voltage Vou 2.4 — Vv
(CVpp = min, loy =—2 mA)
Output low voltage VoL — 04 \
(CVpp =min, Ig. =2 mA)
Note:

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

This table provides the DC electrical characteristics for the eSPI interface operating at CVpp =2.5 V.
Table 29. eSPI DC Electrical Characteristics (2.5 V)

For recommended operating conditions, see Table 3.

Parameter Symbol Min Max Unit
Input high voltage ViH 1.7 — \
Input low voltage Vi — 0.7 \'
Input current (V|N =0Vor V|N = CVDD) I|N — +40 HA
Output high voltage VoH 2.0 — \Y
(CVDD = min, IOH =-1 mA)
Output low voltage VoL — 0.4 \
(CVDD =min, IOL =1mA)

Note:

1. The min V| and max V4 values are based on the respective min and max CV,y values found in Table 3.
2. The symbol V|, in this case, represents the CV,\ symbol referenced in Section 2.1.2, “Recommended Operating
Conditions.”
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This table provides the DC electrical characteristics for the eSPI interface operating at CVpp = 1.8 V.
Table 30. eSPI DC Electrical Characteristics (1.8 V)

For recommended operating conditions, see Table 3.

Parameter Symbol Min Max Unit
Input high voltage ViH 1.25 — \"
Input low voltage ViL — 0.6 \Y
Input current (V=0 V or V5 = CVpp) N — +40 pA
Output high voltage VoH 1.35 — Vv
(CVpp = min, loy =—0.5 mA)
Output low voltage VoL — 0.4 \Y
(CVpp = min, Ig. = 0.5 mA)
Note:

1. The min V| and max V4 values are based on the respective min and max CVy values found in Table 3.
2. The symbol V|, in this case, represents the CV,\ symbol referenced in Section 2.1.2, “Recommended Operating
Conditions.”

2.10.2 eSPI AC Timing Specifications

This table and provide the eSPI input and output AC timing specifications.
Table 31. eSPI AC Timing Specifications’

Characteristic Symbol? Min Max Unit | Note
SPI_MOSI output—Master data (internal clock) tNIKHOX 2.2 + (tpLATFORM_CLK — ns | 2,3
hold time * SPMODE[HO_ADJ])
SPI_MOSI output—Master data (internal clock) tNIKHOV — 2.5+ (tpLATFORM CLK | NS | 2,3
delay * SPMODE[HO_ADJ]
SPI_CS outputs—Master data (internal clock) tNIKHOX2 0 — ns 2
hold time
SPI_CS outputs—Master data (internal clock) INIKHOV2 — 6.0 ns 2
delay
SPI inputs—Master data (internal clock) input INIIVKH 5 — ns | —
setup time
SPlinputs—Master data (internal clock) input hold INIIXKH 0 — ns | —
time
Notes:

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

inputs and first two letters of functional block)(reference)(state)(signal)(state) fOr Outputs. For example, ty oy Symbolizes the NMSI
outputs internal timing (NI) for the time tgp; memory clock reference (K) goes from the high state (H) until outputs (O) are
valid (V).

2. Output specifications are measured from the 50% level of the rising edge of CLKIN to the 50% level of the signal. Timings
are measured at the pin.

3. See the P4080 QorlQ Integrated Multicore Communication Processor Family Reference Manual for details about the
register SPMODE.
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This figure provides the AC test load for the eSPI.
owpn—{ ) z=soa (/M ——ovoo2
R . =500Q

Figure 9. eSPI AC Test Load

This figure represent the AC timing from Table 31 in master mode (internal clock). Note that although the specifications
generally reference the rising edge of the clock, these AC timing diagrams also apply when the falling edge is the active edge.
Also, note that the clock edge is selectable on eSPI.

SPICLK (output)

—> < INIIXKH ! | !
. <> tnivkH ! !
Input Signals: , [ ! |
SPIMISO - - DD R AEREEEEEEEEE R SRR
| ! | tNIKHOX !
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Output Signals: : | ; |
e I e | ) EEEE R P
t t |
: | I |
| | [ |
e« INIKHOV2 ! > < tuikHoxe !
Output Signals: : : | |
SPLLCS[0:3)  ~~ """t T | 1
| |
| |
| |

Figure 10. 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 32. DUART DC Electrical Characteristics

For recommended operating conditions, see Table 3.

Parameter Symbol Min Max Unit Note
Input high voltage ViH 2 — \ 1
Input low voltage VL — 0.8 \ 1

P4040 QorlQ Integrated Processor Hardware Specifications, Rev. 4

70 Freescale Semiconductor



Electrical Characteristics

Table 32. DUART DC Electrical Characteristics (continued)

For recommended operating conditions, see Table 3.

Parameter Symbol Min Max Unit Note
Input current (OV |y =0V or OV = OVpp) N — +40 pA —
Output high voltage (OVpp = min, lgy = —2 mA) VoH 2.4 — \ —
Output low voltage (OVpp = min, g =2 mA) VoL — 0.4 Vv —

Notes:
1. The symbol OV |y, in this case, represents the OV symbol referenced in Table 3.

2.11.2 DUART AC Electrical Specifications

This table provides the AC timing parameters for the DUART interface.
Table 33. DUART AC Timing Specifications

Parameter Value Unit Note
Minimum baud rate fpLaT/(2 % 1,048,576) baud 1,3
Maximum baud rate fpLaT/(2 X 16) baud 1,2

Notes:

1. fppar refers to the internal platform clock.
2. The actual attainable baud rate is limited by the latency of interrupt processing.
3. This parameter is sampled.

2.12 Ethernet: Data Path Three-Speed Ethernet (dATSEC),
Management Interface 1 and 2, IEEE Std 1588™

This section provides the AC and DC electrical characteristics for the data path three-speed Ethernet controller, and the Ethernet
Management Interfaces.

2.12.1 SGMII Timing Specifications
See Section 2.20.8, “SGMII Interface.”

2.12.2 RGMII Timing Specifications

This section discusses the electrical characteristics for the RGMII interface.
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2.12.2.1 RGMII DC Timing Specifications

This table provides the DC electrical characteristics for the RGMII interface.

Table 34. RGMII DC Electrical Characteristics (LVpp = 2.5V)

For recommended operating conditions, see Table 3.

Parameters Symbol Min Max Unit Note
Input high voltage ViH 1.70 — \Y 1
Input low voltage Vi — 0.70 \ 1
Input current (LV,y=0V or LV|y = LVpp) IH — +40 pA 2
Output high voltage (LVpp = min, lgy = —=1.0 mA) Vou 2.00 — \Y —
Output low voltage (LVpp = min, Ig. = 1.0 mA) VoL — 0.40 \ —

Note:

1.
2.

The min V, and max V4 values are based on the respective min and max LV, values found in Table 3.
The symbol LV, in this case, represents the LV |y symbol referenced in Section 2.1.2, “Recommended Operating
Conditions”

2.12.2.2 RGMII AC Timing Specifications
This table presents the RGMII AC timing specifications.

Table 35. RGMII AC Timing Specifications (LVpp = 2.5 V)

For recommended operating conditions, see Table 3.

Parameter/Condition Symbol1 Min Typ Max Unit Note
Data to clock output skew (at transmitter) tSKRGT_TX -500 0 500 ps 7
Data to clock input skew (at receiver) tSKRGT_RX 1.0 — 2.6 ns 2
Clock period duration traT 7.2 8.0 8.8 ns 3
Duty cycle for 10BASE-T and 100BASE-TX treTH/tRGT 40 50 60 % 3,4
Duty cycle for Gigabit traTH/tRGT 45 50 55 % —
Rise time (20%—80%) traTR — — 0.75 ns 5,6
Fall time (20%—80%) trRaTF — — 0.75 ns 5,6

Notes:

1.

In general, the clock reference symbol representation for this section is based on the symbols RGT to represent RGMII
timing. Note that the notation for rise (R) and fall (F) times follows the clock symbol that is being represented. For symbols
representing skews, the subscript is skew (SK) followed by the clock that is being skewed (RGT).

This implies that PC board design requires clocks to be routed such that an additional trace delay of greater than 1.5 ns is
added to the associated clock signal. Many PHY vendors already incorporate the necessary delay inside their chip. If so,
additional PCB delay is probably not needed.

For 10 and 100 Mbps, tggT scales to 400 ns + 40 ns and 40 ns + 4 ns, respectively.

Duty cycle may be stretched/shrunk during speed changes or while transitioning to a received packet's clock domains as
long as the minimum duty cycle is not violated and stretching occurs for no more than three tggt of the lowest speed
transitioned between.

Applies to inputs and outputs.

System/board must be designed to ensure this input requirement to the device is achieved. Proper device operation is
guaranteed for inputs meeting this requirement by design, simulation, characterization, or functional testing.

The frequency of RX_CLK (input) should not exceed the frequency of GTX_CLK (output) by more than 300 ppm.
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This figure shows the RGMII AC timing and multiplexing diagrams.

«~ lRgT————>

RGTH— -
GTX_CLK a
output t \
SKRGT_TX —>| |[«—  —»| |«—tskpaT TX
TXD[7:4]3:0]

output XTXD[S:O] XTXD[7:4] X X X
TX_CTL
output X TXEN X TXERR X X X

ol

RXD[7:4][3:0]

input X RXDI[3:0] X RXD[7:4] X X >
RX_CTL
Tnput X RXDV X RXERR X X }

lSkRGT_RX—

RX_CLK / \ / \

input

X
X

—> <!SKRGT RX

ale

Ao HE

Figure 11. RGMII AC Timing and Multiplexing Diagrams

2.12.3 Ethernet Management Interface

This section discusses the electrical characteristics for the EMI1 and EMI2 interfaces. EMII is the PHY management interface
controlled by the MDIO controller associated with Frame Manager 1 dTSEC1. EMI2 is the XAUI PHY management interface
controlled by the MDIO controller associated with Frame Manager 1 10GEC.

2.12.3.1 Ethernet Management Interface 1 DC Electrical Characteristics
The DC electrical characteristics for EMI1_MDIO and EMI1_MDC are provided in this section.

Table 36. Ethernet Management Interface 1 DC Electrical Characteristics (LVpp = 3.3 V)

Parameter Symbol Min Max Unit Note
High-level input voltage ViH 2 — \ 1
Low-level input voltage Vi — 0.8 \ 1
Input high current (LVpp = Max, LV|y =2.4 V) liH — 40 pA 2
Input low current (LVpp = Max, LV = 0.4 V) I —-600 — pA —
Output high voltage (LVpp = min, Igy = —4 mA) VoH 2.4 — \Y —
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Table 36. Ethernet Management Interface 1 DC Electrical Characteristics (LVpp = 3.3 V) (continued)

Parameter Symbol Min Max Unit Note

Output low voltage (LVpp = min, Ig. = 4 mA) VoL — 0.4 Vv —
Note:

1. The min V| .and max V| values are based on the min and max LV respective values found in Table 3.

2. The symbol LVy, in this case, represents the LV |y symbol referenced in Section 2.1.2, “Recommended

Operating Conditions.”
Table 37. Ethernet Management Interface 1 DC Electrical Characteristics (LVpp = 2.5 V)
For recommended operating conditions, see Table 3.
Parameters Symbol Min Max Unit Note

Input high voltage ViH 1.70 — \" 1
Input low voltage Vi — 0.70 Vv 1
Input high current (Vi = LVpp) Iy — 40 A 2
Input low current (V= GND) I -40 — pA

Output high voltage (LVpp = min, Igy = —1.0 mA) VoH 2.00 — —
Output low voltage (LVpp = min, Ig_ = 1.0 mA) VoL — 0.40 —

Note:

1. The min V| and max V| values are based on the respective min and max LV y values found in Table 3.

2. The symbol V|, in this case, represents the LV,y symbol referenced in Section 2.1.2, “Recommended Operating

Conditions.”

2.12.3.2

Ethernet Management Interface 2 DC Electrical Characteristics

Ethernet Management Interface 2 pins function as open drain I/Os. The interface conforms to 1.2 V nominal voltage levels.
LVpp must be powered to use this interface. The DC electrical characteristics for EMI2_MDIO and EMI2_MDC are provided

in this section.

Table 38. Ethernet Management Interface 2 DC Electrical Characteristics (1.2 V)

For recommended operating conditions, see Table 3.

Parameter Symbol Min Max Unit Note
Input high voltage ViH 0.84 — Vv —
Input low voltage Vi — 0.36 \ —
Output high voltage (Igy=—100 pA) VoH 1.0 — \ —
Output low voltage (Ig_ = 100 pA) VoL — 0.2 \Y —
Output low current (Vg =0.2 V) loL 4 — mA —
Input capacitance Cin — 10 pF —
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2.12.3.3 Ethernet Management Interface 1 AC Electrical Specifications

Table 39. Ethernet Management Interface 1 AC Timing Specifications

For recommended operating conditions, see Table 3.

Parameter/Condition Symbol’ Min Typ Max Unit Note
MDC frequency fubc — — 25 MHz 2
MDC clock pulse width high tMDCH 160 — — ns —
MDC to MDIO delay tMDKHDX (16 X top_cik) — 6 — (16 x top_cik) + 6 ns 3,4
MDIO to MDC setup time tMDDVKH 8 — — ns —
MDIO to MDC hold time tMDDXKH 0 — — ns —
Notes:

1.

The symbols used for timing specifications follow the pattern of tirst 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, tyipkHpx symbolizes
management data timing (MD) for the time typc from clock reference (K) high (H) until data outputs (D) are invalid (X) or
data hold time. Also, t\ippykH Symbolizes management data timing (MD) with respect to the time data input signals (D)
reach the valid state (V) relative to the tyyp¢ clock reference (K) going to the high (H) state or setup time.

This parameter is dependent on the frame manager clock frequency (MIIMCFG [MgmtCIk] field determines the clock
frequency of the MgmtClk Clock EC_MDC).

This parameter is dependent on the frame manager clock frequency. The delay is equal to 16 frame manager clock periods
+ 6 ns. For example, with a frame manager clock of 400 MHz, the min/max delay is 40 ns + 6 ns.

- toip_cik is the frame manager clock period.

2.12.3.4 Ethernet Management Interface 2 AC Electrical Characteristics

Table 40. Ethernet Management Interface 2 AC Timing Specifications

For recommended operating conditions, see Table 3.

Parameter/Condition Symbol’ Min Typ Max Unit Note
MDC frequency fvbc — — 25 MHz 2
MDC clock pulse width high tMDCH 160 — — ns —
MDC to MDIO delay tmokHox | (0.5 x(1/fypc)) — 6 — (0.5 x(1/fmpc)) + 6 ns 3
MDIO to MDC setup time tMDDVKH 8 — — ns —
MDIO to MDC hold time tMDDXKH 0 — — ns —
Notes:

1.

The symbols used for timing specifications follow the pattern of tirst two letters of functional block)(signal)(state)(reference)(state) fOr
inputs and tfirst two letters of functional block)(reference)(state)(signal)(state) fOr outputs. For example, typkrpx Symbolizes
management data timing (MD) for the time typ¢ from clock reference (K) high (H) until data outputs (D) are invalid (X) or
data hold time. Also, typpykH Symbolizes management data timing (MD) with respect to the time data input signals (D)
reach the valid state (V) relative to the tyyp¢ clock reference (K) going to the high (H) state or setup time.

This parameter is dependent on the frame manager clock frequency (MIIMCFG [MgmtCIk] field determines the clock
frequency of the MgmtClk Clock EC_MDC).

. This parameter is dependent on the management data clock frequency, fypc. The delay is equal to 0.5 management data

clock period +6 ns. For example, with a management data clock of 2.5 MHz, the min/max delay is 200 ns + 6 ns.
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This figure shows the Ethernet Management Interface timing diagram.
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Figure 12. Ethernet Management Interface Timing Diagram
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2.12.4 dTSEC IEEE 1588 Timing Specifications

2.12.4.1 dTSEC IEEE 1588 DC Timing Specifications

This table shows dTSEC IEEE 1588 DC electrical characteristics when operating at LVpp = 3.3 V supply.
Table 41. dTSEC IEEE 1588 DC Electrical Characteristics (LVpp = 3.3 V)

For recommended operating conditions with LVpp = 3.3 V

Parameter Symbol Min Max Unit Notes
Input high voltage ViH 2.0 — Vv 2
Input low voltage Vi — 0.9 \ 2
Input high current (LVpp = Max, Viy=2.1V) (T — 40 pA 1
Input low current (LVpp = Max, Viy=0.5V) m —-600 — pA 1
Output high voltage (LVpp = Min, Igy =—1.0 mA) Vou 24 — \Y —
Output low voltage (LVpp = Min, Ig_ = 1.0 mA) VoL — 0.4 \Y —
Note:
1. The symbol V|, in this case, represents the LV |y symbol referenced in Table 2and Table 3.
2. The min V|_and max V| values are based on the respective LV values found in Table 3.
This table shows the dTSEC IEEE 1588 DC electrical characteristics when operating at LVpp = 2.5 V supply.
Table 42. dTSEC IEEE 1588 DC Electrical Characteristics (LVpp = 2.5 V)
For recommended operating conditions with LVpp =2.5V
Parameter Symbol Min Max Unit Notes
Input high voltage Vi 1.70 — \ —
Input low voltage Vi — 0.70 \ —
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Table 42. dTSEC IEEE 1588 DC Electrical Characteristics (LVpp = 2.5 V) (continued)
For recommended operating conditions with LVpp =2.5V

Parameter Symbol Min Max Unit Notes
Input current (LV,y=0V or LV|y = LVpp) lH — +40 pA 2
Output high voltage (LVpp = min, loy = —1.0 mA) VoH 2.00 — Vv —
Output low voltage (LVpp = min, Ig_ = 1.0 mA) VoL — 0.40 \Y —

Note:

1. The min V| .and max V| values are based on the respective min and max LV, values found in Table 3.
2. The symbol V), in this case, represents the LV|y symbols referenced in Table 2and Table 3.

2.12.4.2 dTSEC IEEE 1588 AC Timing Specifications

This section discusses the electrical characteristics for the dTSEC IEEE 1588 interface.

Table 43. dTSEC IEEE 1588 AC Timing Specifications
For recommended operating conditions, see Table 3.

Parameter/Condition Symbol Min Typ Max Unit Note
TSEC_1588_CLK clock period tris8scLK 3.3 — Trx cLk X7 ns 1,3
TSEC_1588_CLK duty cycle tris8scLkH/ 40 50 60 % 2

tr1588CLK
TSEC_1588_CLK peak-to-peak jitter tr1588CLKINY — — 250 ps —
Rise time TSEC_1588_CLK (20%—80%) tT1588CLKINR 1.0 — 2.0 ns —
Fall time TSEC_1588_CLK (80%—20%) tT1588CLKINF 1.0 — 2.0 ns —
TSEC_1588_CLK_OUT clock period tT1588CLKOUT 2 x tr1588CLK — — ns 4
TSEC_1588_CLK_OUT duty cycle tris8scLkOTH/ 30 50 70 % —
tr1s88CLKOUT

TSEC_1588_PULSE_OUT, tr15880V 0.5 — 3.0 ns —
TSEC_1588_ALARM_OUT

TSEC_1588_TRIG_IN pulse width tT1588TRIGH 2 x t11588CLK_MAX — — ns 3
Notes:

1. Trx cLk is the maximum clock period of dTSEC receiving clock selected by TMR_CTRL[CKSEL]. See the P4080 QorlQ
Integrated Multicore Communication Processor Family Reference Manual for a description of TMR_CTRL registers.

2. It needs to be at least two times the clock period of the clock selected by TMR_CTRL[CKSEL]. See the P4080 QorlQ
Integrated Multicore Communication Processor Family Reference Manual for a description of TMR_CTRL registers.

3. The maximum value of tt5ggck is not only defined by the value of Trx ¢k, but also defined by the recovered clock. For
example, for 10/100/1000 Mbps modes, the maximum value of tt1sggcLk are be 2800, 280, and 56 ns respectively.

4. For 1588, there are three input clock sources: TSEC_1588_CLK_IN, RTC and FMan/4. When using
TSEC_1588_CLK_IN,the minimum clock period is 2 x tr15ggcLk-
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This figure shows the data and command output AC timing diagram.

e tT1588CLKOUT— »|

< |

< > tT1588CLKOUTH
TSEC_1588_CLK_OUT % * % %

tT15880V
TSEC_1588_PULSE_OUT ><

TSEC_1588_ALARM_OUT

Note: The output delay is counted starting at the rising edge if tr158gcLkouT iS Noninverting. Otherwise, it
is counted starting at the falling edge.

Figure 13. dTSEC IEEE 1588 Output AC Timing
This figure shows the data and command input AC timing diagram.

<—t115880LK —>
< > tT1588CLKH

TSEC_1588_CLK _k jL _w

TSEC_1588_TRIG_IN

< tT1588TRIGH
Figure 14. dTSEC IEEE 1588 Input AC Timing

Y

2.13 USB

This section provides the AC and DC electrical specifications for the USB interface.

2.13.1 USB DC Electrical Characteristics

This section provides the DC electrical characteristics for the USB interface.

Table 44. USB DC Electrical Characteristics (LVpp =3.3 V)

For recommended operating conditions, see Table 3.

Parameter Symbol Min Max Unit Note
Input high voltage' Vin 2.0 — v 1
Input low voltage Vi — 0.8 \' 1
Input current (LV,y =0V or LV = LVpp) N — +40 pA 2
Output high voltage (LVpp = min, lgy = =2 mA) Vou 2.8 — Vv —
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Table 44. USB DC Electrical Characteristics (LVpp = 3.3 V) (continued)

For recommended operating conditions, see Table 3.

Electrical Characteristics

Output low voltage (LVpp = min, lg =2 mA)

VoL

0.3

Notes:

1. The min V| .and max V| values are based on the respective min and max LV values found in Table 3.
2. The symbol LVy, in this case, represents the LV|y symbol referenced in Section 2.1.2, “Recommended Operating

Conditions.”

Table 45. USB DC Electrical Characteristics (LVpp =2.5 V)

For recommended operating conditions, see Table 3.

Parameter Symbol Min Max Unit Note
Input high voltage' Vin 1.7 — Vv 1
Input low voltage Vi — 0.7 \Y 1
Input current (LV|y =0 V or LV)\ = LVpp) N — +40 pA 2
Output high voltage (LVpp = min, loy =—1 mA) VoH 2.0 — —
Output low voltage (LVpp = min, lg; = 1 mA) VoL — 0.4 \Y —

Notes:

1. The min V| and max V|4 values are based on the respective min and max LV, values found in Table 3.
2. The symbol LV |y, in this case, represents the LV,\ symbol referenced in Section 2.1.2, “Recommended Operating

Conditions”

Table 46. USB DC Electrical Characteristics (LVpp = 1.8 V)

Parameter Symbol Min Max Unit Note
Input high voltage' Viy 1.25 — % 1
Input low voltage Vi — 0.6 \ 1
Input current (LVy =0 V or LV y = LVpp) I — +40 HA 2
Output high voltage (LVpp = min, Igy = —0.5 mA) Vou 1.35 — —
Output low voltage (LVpp = min, Ig. = 0.5 mA) VoL — 0.4 —

Notes:

1. The min V| .and max V| values are based on the respective min and max LV values found in Table 3.
2. The symbol LVy, in this case, represents the LV|y symbol referenced in Section 2.1.2, “Recommended Operating

Conditions.”
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2.13.2 USB AC Electrical Specifications

This table describes the general timing parameters of the USB interface of the chip.

Table 47. USB General Timing Parameters (ULPI Mode Only)

Parameter Symbol’ Min Max Unit Note
USB clock cycle time tusck 15 — ns 2,3,4,5
Input setup to USB clock—all inputs tusIvkH 4 — ns 2,3,4,5
Input hold to USB clock—all inputs tUSIXKH 0 — ns 2,3,4,5
USB clock to output valid—all outputs tuskHoV — 8 ns 2,3,4,5
Output hold from USB clock—all outputs tuskHOX 2 — ns 2,3,4,5

Notes:

1.

N

»

The symbols for timing specifications follow the pattern of t(First two letters of functional block)(signal)(state) (reference)(state) for inputs
and t(First two letters of functional block)(reference)(state)(signal)(state) fOr outputs. For example, tyg)xkH Symbolizes usb timing (US) for
the input (1) to go invalid (X) with respect to the time the usb clock reference (K) goes high (H). Also, tskHox symbolizes

USB timing (US) for the USB 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 USB clock.

All signals are measured from LVpp/2 of the rising edge of the USB clock to 0.4 x LVpp of the signal in question for 3.3 V
signaling levels.

Input timings are measured at the pin.

For 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 that of the leakage current specification.

This figures provide the AC test load and signals for the USB, respectively.

I I O e A e
RL =50 Q

Figure 15. USB AC Test Load
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USB1_CLK/USB2_CLK

— =< tysixkH

Input Signals

< tuskHov tuskHOX ——> ’(—
Output Signals: | - - - - - .- - > ....... fem e )

Figure 16. USB Signals

This table provides the USB clock input (USBn_CLK) AC timing specifications.
Table 48. USBn_CLK AC Timing Specifications

Parameter/Condition Conditions Symbol Min Typ Max Unit
Frequency range — fuse_cLk_IN | 59.97 60 60.03 | MHz
Clock frequency tolerance — tcik oo | —0.05 0 0.05 %
Reference clock duty cycle Measured at 1.6 V tcLk_puTy 40 50 60 Y%
Total input jitter/time interval error | Peak-to-peak value measured with a toLk_py — — 200 ps

second order high-pass filter of 500 kHz
bandwidth

2.14 Enhanced Local Bus Interface

This section describes the DC and AC electrical specifications for the enhanced local bus interface.
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2141

This table provides the DC electrical characteristics for the enhanced local bus interface operating at BVpp=3.3 V.

Enhanced Local Bus DC Electrical Characteristics

Table 49. Enhanced Local Bus DC Electrical Characteristics (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 (Vy =0V or V| = BVpp, N — +40 pA 2
Output high voltage Vou 2.4 — Vv —
(BVpp = min, loy = —2 mA)
Output low voltage VoL — 0.4 Vv —

(BVDD = min, lOL =2 mA)

Note:

1. The min V) and max V|4 values are based on the respective min and max BV,y 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.”

This table provides the DC electrical characteristics for the enhanced local bus interface operating at BVpp =2.5 V.

Table 50. Enhanced Local Bus DC Electrical Characteristics (2.5 V)

For recommended operating conditions, see Table 3.

Parameter Symbol Min Max Unit Note
Input high voltage ViH 1.7 — \'% 1
Input low voltage VL — 0.7 Vv 1
Input current (Viy =0V or Viy = BVpp, N — +40 pA 2
Output high voltage Vou 2.0 — \Y —
(BVpp = min, loy =—=1 mA)
Output low voltage VoL — 0.4 \ —

(BVDD = min, lOL =1 mA)

Note:

1. The min V| .and max V4 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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This table provides the DC electrical characteristics for the enhanced local bus interface operating at BVpp =1.8 V.

Table 51. Enhanced Local Bus DC Electrical Characteristics (1.8 V)

For recommended operating conditions, see Table 3.

Electrical Characteristics

Parameter Symbol Min Max Unit Note
Input high voltage ViH 1.25 — \ 1
Input low voltage Vi — 0.6 \% 1
Input current (V= 0 V or Vjy = BVpp) i — +40 A 2
Output high voltage VoH 1.35 — \ —
(BVDD = min, lOH =-0.5 mA)
Output low voltage VoL — 0.4 \Y —
(BVDD =min, |o|_ =0.5mA)

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|, in this case, represents the BV y symbol referenced in Section 2.1.2, “Recommended Operating
Conditions.”

2.14.2 Enhanced Local Bus AC Timing Specifications

This section describes the AC timing specifications for the enhanced local bus interface.

2.14.2.1 Test Condition

This figure provides the AC test load for the enhanced local bus.

Output 4@ Z,=50Q

Figure 17. Enhanced Local Bus AC Test Load

()—\/\/\/\—BVDD/2
R, =50 Q

L

2.14.2.2 Local Bus AC Timing Specification

All output signal timings are relative to the falling edge of any LCLKSs. The external circuit must use the rising edge of the
LCLKSs to latch the data.

All input timings except LGTA/LUPWAIT/LFRB are relative to the rising edge of LCLKs. LGTA/LUPWAIT/LFRB are relative
to the falling edge of LCLKSs.
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This table describes the timing specifications of the local bus interface.

Table 52. Enhanced Local Bus Timing Specifications (BVpp =3.3V,2.5V, and 1.8 V)

For recommended operating conditions, see Table 3.

(LBCR[AHD] = 0)

Parameter Symbol' Min Max Unit Note
Local bus cycle time LBk 10 — ns —
Local bus duty Cycle tLBKH/tLBK 45 55 % —
LCLK[n] skew to LCLK[m] t BKSKEW — 150 ps 2
Input setup tLBIVKH 6 — ns —
(except LGTA/LUPWAIT/LFRB)
Input hold tLB|XKH 1 —_— ns —
(except LGTA/LUPWAIT/LFRB)
Input setup tLBIVKL 6 — ns —
(for LGTA/LUPWAIT/LFRB)
Input hold tLB|XKL 1 — ns —
(for LGTA/LUPWAIT/LFRB)
Output delay t BkLOV — 1.5 ns —
(Except LALE)
Output hold tLBkLOX -3.5 — ns 5
(Except LALE)
Local bus clock to output high impedance for tLBKkLOZ — 2 ns 3
LAD/LDP
LALE output negation to LAD/LDP output transition | t gonoT 0.8 — eLBC controller clock 4
(LATCH hold time) (LBCR[AHD] = 1) cycle
18 (= 2 platform clock
' o cycles)

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 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. This means that output transition happens earlier than the falling edge of LCLK.
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This figure shows the AC timing diagram of the local bus interface.

LCLK[m]

| | | |
: : tLBIVKH | : :
Input Signals /7N C I
(Except LGTA/LUPWAIT/LFRB)

Input Signal
(LGTA/LUPWAIT/LFRB)

Output Signals
(Except LALE)

LAD
(address phase). - - - - .

LALE/ -------- .

|

|

|

|

LAD/LDP f
(data phase). - - - . - - Jo . Jeo < _____ Sl R !

| | | | |

| | | | |

| | | | |
Figure 18. Enhanced Local Bus Signals

Figure 19 applies to all three controllers that eLBC supports: GPCM, UPM, and FCM. For input signals, the AC timing data is
used directly for all three controllers.

For output signals, each type of controller provides its own unique method to control the signal timing. The final signal delay
value for output signals is the programmed delay plus the AC timing delay. For example, for GPCM, LCS can be programmed
to delay by t,. (0, %, %2, 1, 1 + %, 1 + Y4, 2, 3 cycles), so the final delay is t,. + t{ gkHOV
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This figure shows how the AC timing diagram applies to GPCM. The same principle applies to UPM and FCM.

—> tadar <+ ' —> tagdr ~<~—

LAD[0:31]  (address) oaddeta | (address){ wite data -

<t oNoT ; <—tLoNoT

CoT T’ tawes + fLBKLOV

T l t BKLOX

-<— X X . :
LGPL2/LOE_B aoe + tLBKLOV s . :
—> l Lo —>
, ! ! ! ' twen
. . L <—tawe + fLBKLOV |
LWE_B — : : :
: X toen :
. —>
' ! ' < twe >
LBCTL — 0 | o _
< read >| < write ———>

taqdr IS Programmable and determined by LCRR[EADC] and ORX[EAD].

2 tarcs tawes: tace: trer Toen: tawes twer twen are determined by ORx. See the P4080 QorlQ Integrated Multicore Communication
Processor Family Reference Manual.

Figure 19. GPCM Output Timing Diagram

2.15 Enhanced Secure Digital Host Controller (¢SDHC)

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

2.15.1 eSDHC DC Electrical Characteristics

This table provides the DC electrical characteristics for the eSDHC interface. The eSDHC interface operates at OVpp = 3.3V,
however, SDHC_DAT[4:7] require CVpp = 3.3 V when muxed extended SDHC data signals are enabled via the RCW[SPI]
field.

Table 53. 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 OVpp — \ 1
Input low voltage Vi — — 0.25 x OVpp \ 1
Input/output leakage current Iin'loz — -50 50 pA —
Output high voltage VoH lop=—100 pA at OVpp min | 0.75 x OVpp — \'% —
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Table 53. eSDHC Interface DC Electrical Characteristics (continued)

For recommended operating conditions, see Table 3.

Characteristic Symbol Condition Min Max Unit Note
Output low voltage VoL loL = 100pA at OVpp min — 0.125 x OVpp \'% —
Output high voltage VoH lop=—-100 pA at OVpp min| OVpp—-0.2 — \Y 2
Output low voltage VoL loL=2 mA at OVpp min — 0.3 Vv 2
Note:

1. The min V| .and max V| values are based on the respective min and max OV, values found in Table 3.
2. Open drain mode for MMC cards only.
2.15.2 eSDHC AC Timing Specifications
This table provides the eSDHC AC timing specifications as defined in Figure 20.
Table 54. eSDHC AC Timing Specifications
For recommended operating conditions, see Table 3.
Parameter Symbol’ Min Max Unit Note
SD_CLK clock frequency: fsusck MHz 2,4
SD Full-speed/high-speed mode 0 25/50
MMC Full-speed/high-speed mode 20/52
SD_CLK clock low time—Full-speed/High-speed mode tsHscKL 10/7 — ns 4
SD_CLK clock high time—Full-speed/High-speed mode tSHSCKH 10/7 — ns 4
SD_CLK clock rise and fall times tsSHSCKR/ — 3 ns 4
tsHSCKF

Input setup times: SD_CMD, SD_DATx, SD_CD to SD_CLK tSHSIVKH 2.5 — ns 3,4,5
Input hold times: SD_CMD, SD_DATx, SD_CD to SD_CLK tSHSIXKH 2.5 — ns 4,5
Output delay time: SD_CLK to SD_CMD, SD_DATXx valid tsHsKHOV -3 3 ns 4,5
Notes:

1. The symbols used for timing specifications herein follow the pattern of Yfirst three letters of functional block)(signal)(state) (reference)(state)
for inputs and Yfirst three letters of functional block)(reference)(state)(signal)(state) for outputs. For example, tryskHov Symbolizes eSDHC
high-speed mode device timing (SHS) clock reference (K) going to the high (H) state, with respect to the output (O) reaching
the invalid state (X) or output hold time. Note that in general, the clock reference symbol is based on five letters representing
the clock of a particular functional. For rise and fall times, the latter convention is used with the appropriate letter: R (rise) or

F (fall).

2. Infull-speed mode, the clock frequency value can be 0—25 MHz for an SD card and 0—20 MHz for an MMC card. In high-speed
mode, the clock frequency value can be 0—-50 MHz for an SD card and 0-52 MHz for an MMC card.
3. To satisfy setup timing, one way board routing delay between Host and Card, on SD_CLK, SD_CMD and SD_DATx should

not exceed 1 ns.
CCARD <10 pF, (1 card), and CL = CBUS + CHOST + CCARD <40 pF
5. The parameter values apply to both full-speed and high-speed modes.

P
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This figure provides the eSDHC clock input timing diagram.

eSDHC
external clock
operational mode

tsHsckL

—>>
t
VM = Midpoint Voltage (OVpp/2) tsHscKR SHSCKF

Figure 20. eSDHC Clock Input Timing Diagram

This figure provides the data and command input/output timing diagram.

so.ck VM J AWM V'\M—AL
External Clock |
tshsivkd | | tsHsixkH
SD_DAT/CMD > ><
Inputs
SD_DAT/CMD
Outputs >
tSHSKHOV

VM = Midpoint Voltage (OVpp/2)
Figure 21. eSDHC Data and Command Input/Output Timing Diagram Referenced to Clock

2.16 Programmable Interrupt Controller (PIC) Specifications

This section describes the DC and AC electrical specifications for the programmable interrupt controller (PIC).

2.16.1 PIC DC specifications

This table provides the DC electrical characteristics for the PIC interface.

Table 55. PIC DC Electrical Characteristics

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) Iin — +40 A 2
Output high voltage (OVpp = min, gy = —2 mA) Vo 2.4 — \Y —
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Table 55. PIC DC Electrical Characteristics (continued)

For recommended operating conditions, see Table 3.

Electrical Characteristics

Parameter Symbol Min Max Unit Note

Output low voltage (OVpp = min, I =2 mA) VoL — 0.4 \Y —
Note:

1. The min V| .and max V| values are based on the min and max OV respective values found in Table 3.

2. The symbol QV)y, in this case, represents the OV,y symbol referenced in Table 3.
2.16.2 PIC AC Timing Specifications
This table provides the PIC input and output AC timing specifications.

Table 56. PIC Input AC Timing Specifications
At recommended operating conditions at Table 3.
Characteristic Symbol Min Max Unit Note
PIC inputs—minimum pulse width tPiwiD 3 — SYSCLKs 1

Note:
1.

triggered mode

2.17 JTAG Controller

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

2171

This table provides the JTAG DC electrical characteristics.
Table 57. JTAG DC Electrical Characteristics

For recommended operating conditions, see Table 3.

JTAG DC Electrical Characteristics

PIC inputs and outputs are asynchronous to any visible clock. PIC outputs must be synchronized before use by any external
synchronous logic. PIC inputs are required to be valid for at least tp)yp Ns to ensure proper operation when working in edge

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

Note:

1. The min V| .and max V| values are based on the respective min and max OV values found in Table 3.
2. The symbol V), in this case, represents the OV,y symbol found in Figure 3.
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2.17.2 JTAG AC Timing Specifications

This table provides the JTAG AC timing specifications as defined in Figure 22 through Figure 25.
Table 58. JTAG AC Timing Specifications

For recommended operating conditions, see Table 3

Parameter Symbol' Min Max Unit Note
JTAG external clock frequency of operation fit 0 33.3 MHz —
JTAG external clock cycle time ttg 30 — ns —
JTAG external clock pulse width measured at 1.4 V tTKHKL 15 — ns —
JTAG external clock rise and fall times tirartuTGE 0 2 ns —
TRST assert time trRsT 25 — ns 2
Input setup times tyTDVKH 4 — ns —
Input hold times tyTDXKH 10 — ns —
Output valid times ns 3
Boundary-scan data tyTkLDV — 15
TDO 10
Output hold times tTKLDX 0 — ns 3

Notes:

1. The symbols used for timing specifications follow the pattern tirst two letters of functional block)(signal)(state)(reference)(state) fOr inputs
and tfirst two letters of functional block)(reference)(state) (signal)(state) fOr outputs. For example, trpykH symbolizes JTAG device timing
(JT) with respect to the time data input signals (D) reaching the valid state (V) relative to the t g clock reference (K) going
to the high (H) state or setup time. Also, tjrpxkH Symbolizes JTAG timing (JT) with respect to the time data input signals (D)
reaching the invalid state (X) relative to the t 1 clock reference (K) going to the high (H) state. Note that in general, the clock
reference symbol representation is based on three letters representing the clock of a particular functional. For rise and fall
times, the latter convention is used with the appropriate letter: R (rise) or F (fall).

2. TRST_B is an asynchronous level sensitive signal. The setup time is for test purposes only.

3. All outputs are measured from the midpoint voltage of the falling edge of t1¢| k to the midpoint of the signal in question. The
output timings are measured at the pins. All output timings assume a purely resistive 50-Q load. Time-of-flight delays must
be added for trace lengths, vias, and connectors in the system.

This figure provides the AC test load for TDO and the boundary-scan outputs of the device.

Output 46) Z,=50Q <\ AN OVpp/2
J R =500
1 L

Figure 22. AC Test Load for the JTAG Interface
This figure provides the JTAG clock input timing diagram.

JTAG
External Clock

VM = Midpoint voltage (OVpp/2)
Figure 23. JTAG Clock Input Timing Diagram
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This figure provides the TRST timing diagram.

TRST_B VM VM

<

[< trrsT >|
VM = Midpoint voltage (OVpp/2)
Figure 24. TRST_B Timing Diagram

This figure provides the boundary-scan timing diagram.

N
JTAG L

external clock N VM
tyTovKH —>  |<—
7 <— tTDXKH
Boundary N < >< Input_ ><
data inputs data valid >
<tyTKLDV
tTKLDX —> <

Boundary

data outputs Output data valid

VM = Midpoint Voltage (OVpp/2)

Figure 25. Boundary-Scan Timing Diagram

2.18 I2C

This section describes the DC and AC electrical characteristics for the I2C interface.

2.18.1 I12C DC Electrical Characteristics

This table provides the DC electrical characteristics for the I°C interfaces.

Table 59. I2C DC Electrical Characteristics

For recommended operating conditions, see Table 3.

Parameter Symbol Min Max Unit Note
Input high voltage ViH 2 — \Y 1
Input low voltage VL — 0.8 \ 1
Output low voltage (OVpp = min, Io =2 mA) VoL 0 0.4 \ 2
Pulse width of spikes which must be suppressed by the input filter tioKHKL 0 50 ns 3
Input current each 1/O pin (input voltage is between 0.1 x OVpp and 1 —40 40 pA 4
0.9 x OVpp(max)
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Table 59. 12C DC Electrical Characterist