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Thefollowing list provides an overview of the P1010 feature
Set:
» High-performance 32-bit Book E-enhanced core based on
the Power Architecture technology:
— 36-bit physical addressing
— Double-precision floating-point support
— 32-Kbyte L1 instruction cache and 32-Khbyte L1 data
cache
— 400- to 1000-MHz clock frequency
» 256-Kbyte L2 cache with ECC. Also configurable as
SRAM and stashing memory
 Secure boot capability
» Threeenhanced three-speed Ethernet controllers (€T SECS)
— 10/100/1000 Mbps support
— TCP/IP acceleration, quality of service, and
classification capabilities
— |EEE Std 1588™ support
— RGMII, SGMII
— €T SECL1 supports both RGMI1/SGMII interfaces and
eTSEC2, eTSEC3 support SGMII interface
» High-speed interfaces supporting the following
multiplexing options:
— Two PCI Express 1.1 interfaces
— Two SATA Revision 2.0 interfaces
— Six lanes of high-speed serial interfaces to be shared
between PCl Express, SATA, and SGMI|
» High-speed USB controller (USB 2.0)
— Host and device support
— On-chip USB 2.0 high-speed PHY
— Enhanced host controller interface (EHCI)
— ULPI interface
» Enhanced secure digital host controller (SD/MMC)
» Enhanced serial peripheral interface (eSPl)
* Integrated security engine (ULE CAAM)
— Protocol support includes DES, AES, RNG, CRC,
MDE, PKE, SHA, and MD5.
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P1010

TePBGA1-425
19 mm x 19 mm

DDR3/DDR3L SDRAM memory controller supports
32-bit without ECC and 16-bit with ECC
Programmable interrupt controller (PIC) compliant with
OpenPIC standard

One 4-channel DMA controller

Two 1°C interfaces

Four UART interfaces

Two FlexCAN (version 2.0b) interfaces

Integrated Flash controller (IFC)

TDM

16 genera-purpose I/O signals

Operating temperature (Ta- T;) range: 0-105° C
(standard) and —40° Cto 105° C (extended)

19 x 19 mm 425-ball wirebond TePBGA-1 package with
0.8 mm pitch
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This figure shows the major functional units within the P1010.
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Figure 1. P1010 block diagram
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Pin assignments and reset states

1 Pin assignments and reset states

1.1 Ball layout diagrams
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Pin assignments and reset states

DETAIL A
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Pin assignments and reset states

DETAIL B
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Pin assignments and reset states

DETAIL C
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Pin assignments and reset states

DETAIL D
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Pin assignments and reset states

Table 1: Signals color coding

Name Color
DDR Signals Dew
LVDD, SVDD, BVDD,
S1VvDD, X1VD, OVDD, Cloud LT
GVDD, X2VvDD, S2vDD
VDD Mist
AVDD Yellow
VSS Cork DK
IFC Cyan
UDP, UDM Green
POVDD Red
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Pin assignments and reset states

Table 1: Signals color coding (continued)

Name Color
SYSCLK, RTC Dew
S1VSS, X1VSS Cork DK

Serdes Mist DK

TSEC1 Slate
NC Yellow LT
SENSE Moss DK
Ethernet Management Blue
USB Dew DK
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Pin assignments and reset states

Table 1: Signals color coding (continued)

Name Color
IRQ Mist DK
FlexCAN/DUART Magenta

READY, SCAN, VUSB, Orange
IBIAS, FA J

HRESET_B Cork

TCK, TDD, TDI, TMS, Orande
TRST_B 9

MVREF Yellow

1.2  Pinout assignments
This table provides the pinout listing for the P1010.
Table 1. P1010 pinout Iisting1

. . Pin
Signal Pin Number Type Supply Note
DDR Memory Controller Interface
MDQ_00 K4 10 GVDD —
MDQ_01 M3 10 GVDD —
MDQ_02 Ja 10 GVDD —

P1010 QorIQ Integrated Processor Hardware Specifications, Rev. 2
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Pin assignments and reset states

Table 1. P1010 pinout listing® (continued)

Signal Pin Number Tzi;e Supply Note
MDQ_03 N4 10 GVDD —
MDQ_04 K3 10 GVDD —
MDQ_05 N3 10 GVDD —
MDQ_06 G3 10 GVDD —
MDQ_07 L3 10 GVDD —
MDQ_08 H2 10 GVDD —
MDQ_09 L1 10 GVDD —
MDQ_10 G1 10 GVDD —
MDQ_11 M2 10 GVDD —
MDQ_12 H1 10 GVDD —
MDQ 13 N1 10 GVDD —
MDQ_14 J2 10 GVvDD —
MDQ_15 M1 10 GVDD —
MDQ_16/MECC_O R4 10 GVDD —
MDQ_17/MECC_1 V4 10 GVDD —
MDQ_18/MECC_2 R3 10 GVDD —
MDQ_19/MECC_3 w4 10 GVDD —
MDQ_20/MECC_4 T4 10 GVDD —
MDQ_21/MECC_5 Y2 10 GVDD —
MDQ_22/MECC_6 P3 10 GVDD —
MDQ_23/MECC_7 V3 10 GVDD —
MDQ_24 R2 10 GVDD —
MDQ_25 V2 10 GVDD —
MDQ_26 P1 10 GVDD —
MDQ_27 w1l 10 GVDD —
MDQ_28 R1 10 GVDD —
MDQ_29 Y1 10 GVDD —
MDQ_30 P2 10 GVDD —
MDQ_31 u2 10 GVDD —
MDQS 0 H3 10 GVDD —
MDQS_1 J1 10 GVDD —
MDQS_2 T3 10 GVDD —
MDQS_3 T1 10 GVDD —
MDQS 0 B J3 10 GVDD —

P1010 QorlQ Integrated Processor Hardware Specifications, Rev. 2
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Table 1. P1010 pinout listing® (continued)

Pin assignments and reset states

Signal Pin Number Tzi;e Supply Note
MDQS_1 B K1 10 GVDD —
MDQS_2_B U3 10 GVDD —
MDQS 3 B Ul 10 GVDD —
MDM_0 M4 0] GVDD —
MDM_1 L2 (0] GVvDD —
MDM_2 W3 0] GVvDD —
MDM_3 V1 0] GVDD —
MA_00 D3 0] GVDD —
MA_01 D7 0] GVDD —
MA_02 B6 0] GVDD —
MA_03 B3 o} GVDD —
MA_04 A2 0] GVDD —
MA_05 C7 @) GvDD —
MA_06 A5 0] GVDD —
MA_07 A3 0] GVDD —
MA_08 C6 0] GVDD —
MA_09 B5 o GVvDD —
MA_10 D1 0] GVDD —
MA_11 A4 0] GVDD —
MA_12 D5 0] GVDD —
MA_13 A6 0] GVDD —
MA_14 C3 0] GVDD —
MA_15 A7 0] GVvDD —
MBA_O C4 o GVvDD —
MBA_1 C5 o) GVDD —
MBA_2 D4 0] GVDD —
MCS 0 B B1 o} GVDD —
MCS 1 B c2 o} GVDD —
MCS_2 B A8 o GVDD —
MCS_3 B B8 o) GVDD —
MRAS_B F1 (0] GVDD —
MCAS_B F2 0] GVDD —
MWE_B F4 0] GVDD —
MCKE_O E3 0] GVDD 6
P1010 QorlQ Integrated Processor Hardware Specifications, Rev. 2
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Pin assignments and reset states

Table 1. P1010 pinout listing® (continued)

Signal Pin Number Tzi;e Supply Note

MCKE_1 C1 0] GVDD 6

MCK G4 0] GVDD —
MCK_B F3 0] GVDD —
MODT_0O E2 0] GVDD —
MODT_1 E1l (0] GVDD —
MDIC_O D8 10 GVDD 17
MDIC_1 C8 10 GVvDD 18

Ethernet Mi
EC_MDCl/cfg_cpu_boot AA6 (0] LvDD 3
EC_MDIO AC2 10 LvDD —
eTSEC1/1588/DMA/GPIO

TSEC1_TXD_0/1588_ALARM_OUT1/cfg_rom_loc[0] AC5 0 LVDD 20
TSEC1_TXD_1/1588 ALARM_OUT2/cfg_rom_loc[1] AC1 o) LVDD 20
TSEC1_TXD_2/1588_PULSE_OUT1/cfg_rom_loc[2] AA5 o} LVDD 20
TSEC1_TXD_3/1588_PULSE_OUT2/cfg_rom_loc[3] AA4 o} LVDD 20
TSEC1_TX_EN/cfg_svr AC6 o} LVDD 3,7
TSEC1_RXD_0/1588_TRIG_IN1 AC4 I LvDD —
TSEC1_RXD_1/1588_TRIG_IN2/GPIO_12 AB4 10 LvDD —
TSEC1_RXD_2/1588 CLK_IN AB3 [ LVDD —
TSEC1_RXD_3/1588_CLK_OUT AC3 10 LVDD —
TSEC1_RX_DV/DMA_DREQ_0_B/GPIO_13 AB6 10 LvDD —
TSEC1_RX_CLK/DMA_DACK_0_B/GPIO_14 Y6 10 LVDD —
TSEC1_GTX_CLK/DMA_DDONE_0 B AA3 o} LVDD 7

TSEC1_GTX_CLK125/GPIO_15 Y5 10 LvDD —

IFC/eSDHC/USB ULPI/DMA

IFC_AD_00/cfg_sys_pll_0 P21 10 BVDD 20
IFC_AD_01/cfg_sys_pll_1 R22 (o} BVDD 20
IFC_AD_02/cfg_sys_pll_2 T23 (o} BVDD 20
IFC_AD_03/cfg_core_pll_0 T22 10 BVDD 20
IFC_AD_04/cfg_core_pll_1 u23 10 BVDD 20
IFC_AD_05/cfg_core_pll_2 u22 10 BVDD 20
IFC_AD_06/cfg_core_speed V23 10 BVDD 3

IFC_AD_07/cfg_ddr_pll_0 V22 10 BVDD 20

P1010 QorlQ Integrated Processor Hardware Specifications, Rev. 2
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Table 1. P1010 pinout listing® (continued)

Pin assignments and reset states

Pin Number Tzi;e Supply Note
IFC_AD_08/cfg_ddr_pll_1 R21 10 BVDD 20
IFC_AD_09/cfg_ifc_pb_0 R20 10 BVDD 3
IFC_AD_10/cfg_ifc_pb_1 T21 10 BVDD 3
IFC_AD_11/cfg_ifc_pb_2 T20 10 BVDD 3
IFC_AD_12/cfg_srds_refclk uz21 10 BVDD 3
IFC_AD_13/cfg_io_ports_0 V21 10 BVDD 3
IFC_AD_14/cfg_io_ports_1 V20 10 BVDD 3
IFC_AD_15/cfg_ifc_adm W20 10 BVDD 3
IFC_ADDR_16/SDHC_CLK/USB_CLK/IFC_CS 2 B w23 (o} BVDD 8
IFC_ADDR_17/SDHC_CMD/USB_D_0/DMA_ DREQ 1 B w21 10 BVDD —
IFC_ADDR_18/SDHC_DATA_0/USB_D_1/DMA_DACK_1_B Y23 10 BVDD —
IFC_ADDR_19/SDHC_DATA_1/USB_D_2/DMA_DDONE_1_B Y22 10 BVDD —
IFC_ADDR_20/SDHC_DATA_2/USB_D_3 AA23 10 BVDD —
IFC_ADDR_21/SDHC_DATA_3/USB_D_4 Y21 10 BVDD —
IFC_ADDR_22/SDHC_WP/USB_D 5 AB23 10 BVDD —
IFC_ADDR_23/SDHC_CD/USB_D 6 AA22 10 BVDD —
IFC_ADDR_24/USB_D_7 AC23 10 BVDD —
IFC_AVD/cfg_dram_type AC22 (0] BVDD 3
IFC_CS_0 B AA21 o) BVDD —
IFC_CS 1. B AB21 o} BVDD —
IFC_WE_BJ/cfg_ifc_flash_mode AC21 (0] BVDD 3
IFC_CLE/cfg_host_agt 0 AA20 o} BVDD 3
IFC_OE_B/cfg_host_agt_1 AB20 (0] BVDD 3
IFC_WP_B AC20 (0] BVDD 7
IFC_RB_B Y19 | BVDD —
IFC_BCTL/cfg_boot_seq_0 AA19 o BVDD 3
IFC_PAR_0O/USB_STP AC19 10 BVDD 7
IFC_PAR_1/cfg_plat_speed AB18 10 BVDD 3
IFC_PERR_B/USB_DIR AA18 | BVDD —
IFC_CLK_O Y18 o} BVDD —
IFC_CLK_1/USB_NXT/IFC_CS_3 B AC18 10 BVDD 8
SPI/GPIO
SPI_MOSI/GPIO_6 Al6 10 OVDD —
SPI_MISO/GPIO_7 B16 10 ovDD —
P1010 QorlQ Integrated Processor Hardware Specifications, Rev. 2
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Pin assignments and reset states

Table 1. P1010 pinout listing® (continued)

Signal Pin Number Tzi;e Supply Note
SPI_CLK/GPIO_8 C16 10 OvDD —
SPI_CS0_B/GPIO_9 D16 10 OvDD —
FlexCAN/DUART/TDM
CAN1_TX/UART_SOUT_2/TDM_TX_DATA/cfg_boot_seq_1 Al17 o) OVDD 3
CAN1_RX/UART_SIN_2/TDM_RX_DATA D17 10 OvDD —
CAN2_TX/UART_SOUT_3/TDM_TFS Al8 10 OvDD —
CAN2_RX/UART_SIN_3/TDM_RFS B18 10 OvDD —
DUART/TDM/GPIO
UART_SOUT_O C18 o OvDD 7
UART_SIN_O D18 I OvDD —
UART CTS 0 B Al19 [ OVDD —
UART_RTS_0_Bl/cfg_ifc_ecc_0 C19 o} OvVDD 3
UART_SOUT _1/cfg_ifc_ecc_1 C20 (@) OovDD 3
UART_SIN_1 E20 I OvDD —
UART_CTS_1_B/GPIO_10/TDM_TX_CLK/IRQ_10 A20 10 OVDD —
UART_RTS_1_B/GPIO_11/IRQ_11/TDM_RX_CLK D19 10 OvVDD —
12C
IIC1_SDA A21 10 OvDD 10
IIC1_SCL B20 10 OvDD 10
IIC2_SDA A22 10 OvDD 10
IIC2_SCL C21 10 OvDD 10
Interrupts
IRQ_O F23 | OVDD —
IRQ 1 E21 | OVDD —
IRQ_2/TRIG_IN F22 [ OvDD —
IRQ_3/SRESET_B/TMP_DETECT C23 | OvDD —
IRQ_OUT B D21 o} OvVDD 10
GPIO
GPIO_0/IRQ_4/DRVVBUS/MDVAL D23 10 OvDD —
GPIO_1/IRQ_5/VBUSPWRFAULT/MSRCID_0 D22 10 OvDD —
GPIO_2/IRQ_6/CKSTP_IN_B/MSRCID_1 A23 10 OvVDD —
GPIO_3/IRQ_7/CKSTP_OUT_B/MSRCID_2 B23 10 OvVDD 9
GPIO_4/IRQ_8/MCP_B/MSRCID_3/CLK_OUT B21 10 OvVDD —

P1010 QorlQ Integrated Processor Hardware Specifications, Rev. 2

16 Freescale Semiconductor



Table 1. P1010 pinout listing® (continued)

Pin assignments and reset states

Signal Pin Number Tzi;e Supply Note
GPIO_5/IRQ_9/UDE_B/MSRCID_4 E22 10 OvDD —
System Control/Power Management
HRESET_B E23 | OovDD —
HRESET_REQ_B/cfg_sb_dis H23 o} OVDD 3
READY/TRIG_OUT/ASLEEP F21 0] OvDD 7
Clocking
SYSCLK P23 I ovDD —
RTC F20 | OvDD —
USBPHY_CLK M20 I OvDD —
I0_VSEL
BVDD_VSEL_O G17 I ovDD —
BVDD_VSEL_1 H17 I OvDD —
DFT
SCAN_MODE_B H21 ‘ | OvDD 2
JTAG
TCK G21 | OvDD —
TDI H22 | OvDD 4
TDO G23 0] OvDD 6
TMS J22 | OovDD 4
TRST_B H20 I OvDD 4
Serdes1 (x4)
SD1_TX_3 AB15 0] XvDD —
SD1 TX 2 Y14 o} XVDD —
SD1_TX_1 Y10 (0] XvDD —
SD1_TX_O AB9 0] XvDD —
SD1_TX_3 B AC15 o} XVDD —
SD1 TX 2 B AAl4 o} XVDD —
SD1 TX 1 B AA10 o} XVDD —
SD1_TX 0 B AC9 o} XVDD —
SD1_RX_3 Y16 | XvDD —
SD1_RX_2 AB13 | XvDD —
SD1_RX_1 AB11 | XvDD —
SD1_RX_ O Y8 | XvDD —

P1010 QorlQ Integrated Processor Hardware Specifications, Rev. 2
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Pin assignments and reset states

Table 1. P1010 pinout listing® (continued)

Signal Pin Number Tzi;e Supply Note
SD1_RX_3 B AA16 | XVDD —
SD1_RX_2 B AC13 | XVDD —
SD1 RX 1 B AC11 [ XVDD —
SD1 RX 0 B AA8 [ XVDD —
SD1_REF_CLK AA12 | XvDD —
SD1_REF_CLK_B Y12 | XVDD —
SD1_IMP_CAL_TX ul4 | XvDD 11
SD1_IMP_CAL_RX ul1o0 | XvDD 12
SD1_PLL_TPA Ul3 0] XvDD —
SD1_PLL_TPD Ull 0] XvDD —
Serdes2 (x2)
SD2_TX_1 c10 o XVDD —
SD2_TX_0 Cl4 o} XVDD —
SD2_TX_1 B D10 o} XVDD —
SD2_TX 0 B D14 o} XVDD —
SD2_RX_1 All (0] XvDD —
SD2_RX_0 Al3 | XvDD —
SD2_RX_1 B B11 | XVDD —
SD2 RX 0 B B13 [ XVDD —
SD2_REF_CLK C12 | XvDD —
SD2_REF_CLK_B D12 [ XVDD —
SD2_IMP_CAL_TX G10 | XvDD 11
SD2_IMP_CAL_RX G14 | XvDD 12
SD2_PLL_TPA G1l1 0] XvDD —
SD2_PLL_TPD G13 0] XvDD —
USB PHY
VBUSCLMP L21 I0 |USBVppg 3| —
IBIAS_REXT M22 | |USBVpps 3| 13
uDP K23 IO |USBVpps 3| —
UDM L23 10 |USBVpp3 3 —
Analog
MVREF J7 — GVDD/2 —
SENSEVDD AA2 — — 5

P1010 QorlQ Integrated Processor Hardware Specifications, Rev. 2
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Pin assignments and reset states

Table 1. P1010 pinout listing® (continued)

. . Pin
Signal Pin Number Type Supply Note
SENSEVSS Y3 — — 5
Power and Ground Pins
AVDD_CORE H9 — — —
AVDD_PLAT P17 — — —
AVDD_DDR N17 — — —
FA_VDD N21 — — 5
POVDD1 P22 — — 16
POVDD2 N20 — — 14
SD1_AvVDD ui12 — — —
SD2_AvDD G12 — — —
SD1_AVSS T12 — — —
SD2_AVSS H12 — — —
BVDD T1i7,Ul6, U17,U20, AB19| — — —
GVDD G7,G8,G9, — — —
H7,K7,L7,M7,N7,P7,
R7,T7
LvDD U7,U8,AB5 — — —
OvDD C17,C22, D20,G20, J20 — — —
S1vDD T13,Y7,Y13,AA11,AA17, — — —
AB7, AB10,AB12,AB14
S1VSS Y11,Y17, AA7,AA13, — — —
AB17,AC10,AC12,AC14
S2vDD Al10,A12, C11,C15, H13 — — —
S2VSS B10,B12, D11,D15 — — —
USBVDD1 0 L17,M17 — — 19
USBVDD1 8 J21,K21 — — 15
USBVDD3_3 K20,L20 — — —
USBVSS J23,K22,L22,M21,M23 — — —
VDD G15,G16,H8,H10,H11, — — —
H14,H15, H16,
J8,J16,J17,
K8,K16,K17,L8,L16,M8,
M16,N8,N16,P8,P16,R8,
R16,R17,78,T9,T10,T14,
T15,T16,U9,U15
P1010 QorlQ Integrated Processor Hardware Specifications, Rev. 2
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Pin assignments and reset states

Table 1. P1010 pinout listing® (continued)

Signal

Pin Number

Pin
Type

Supply Note

VSS

Al1,A9,B4,
A15,B7,B17,B19,B22,D2,
D6,E4,G2, G22,H4,J9,
J10,J11,312,J13,J14,315,
K2,K9,K10,
K11,K12,K13,K14,K15,L4
,L9,L10,L11,
L12,L13,L14,L15,M9,M10
,M11,M12, M13,M14,
M15,N2,N9,N10,N11,
N12,N13,
N14,N15,P4,P9,P10,P11,
P12,P13, P14,P15,
P20,R9,R10,R11,R12,
R13,R14,
R15,R23,T2,U4,W2,W22,
Y4,Y20,AB2,AB22,AC7,
AC17

X1vDD

T11,Y9,Y15,AB8,AB16

X1VSS

AA9,AA15, AC8,AC16

X2VDD

A14,B9,C9, C13

X2VSS

B14,B15,D09,D13

Not Connected

NC

B2,N22, AA1, N23, AB1 ‘
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Table 1. P1010 pinout listing® (continued)

. . Pin
Signal Pin Number Type Supply Note

Note:

1. All multiplexed signals are listed only once and do not re-occur. For example,

IFC_ADDRJ[17]/SDHC_CMD/USB_D[1]/DMA_DREQ_B[1] is listed only once in the IFC section, and is not mentioned in

the DMA section even though the pin also functions as DMA_DREQ_B[1].

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

3. This pin is a reset configuration pin. It has a weak internal pull-up P-FET which is enabled only when the processor is in

the reset state. This pull-up is designed such that it can be overpowered by an external 4.7-k pull-down resistor. However,

if the signal is intended to be high after reset, and if there is any device on the net which might pull down the value of the

net at reset, then a pullup or active driver is needed.

These pins have weak internal pull-up P-FETSs that are always enabled.

Treat these pins as no connects (NC).

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

This pin must NOT be pulled down, by a resistor or the component it is connected to, during power-on reset.

If this pin is configured for chip select usage than it is recommend to have a weak pull-up resistor (2-10 KQ) be placed on

this pin to BVDD, to ensure no random chip select assertion due to possible noise and etc.

9. If this pin is configured for check stop usage than it will behave as an open drain signal.

10.This pin is an open drain signal.

11.This pin should be pulled down with 100Q+1% resistor if used in autocalibration mode and should be tied to 1V if fixed
calibration mode is used.

12.This pin should be pulled down with 200Q+1% resistor if used in autocalibration mode and should be tied to 1V if fixed
calibration mode is used.

13.For this pin the recommendations mentioned in Section 2.12.4, “IBIAS_REXT filter and Section 2.12.5, “Threshold detect
increase must be followed.

14.This pin is used for fuse programming. Should be tied to Vss for normal operation (fuse read). See section Section 2.2,
“Power sequencing” for more details.

15.This pin should be connected to Vss through 1uF No need to supply power to this pin. 1.8V output may be observed on
this pin during normal working conditions.

16.Connect these pins to Vss.

17.This is a DDR drive strength calibration pin. This should be connected to Vgg through a 20 (Full-strength mode) or 40Q
(Half-strength mode) precision 1% resistor.

18.This is a DDR drive strength calibration pin. This should be connected to GVpp through a 20Q (Full-strength mode) or 40Q
(Half-strength mode) precision 1% resistor.

19.This pin and Vpp should be fed from the same source, with a filter circuit as described in Section 3.3.1, “PLL power supply
filtering.

20.This pin is a reset configuration pin. During reset sequence this should be pulled-up or down as needed, to the
corresponding power bank, with a weak pull-up/down resistor.

n

© N OA
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2 Electrical characteristics

This section provides the AC and DC electrical specifications for the P1010. The P1010 is currently targeted to these
specifications. Some of these specifications are independent of the 1/0O cell, but are included for a more complete
reference. These are not purely 1/0 buffer design specifications.

2.1 Overall DC electrical characteristics

This section coversthe ratings, conditions, and other characteristics.

2.1.1 Absolute maximum ratings

This table provides the absol ute maximum ratings.

Table 2. Absolute maximum ratings*

Characteristic Symbol Max Value Unit| Note
Platform supply voltage Vop -0.3t0 1.05 \% —
PLL supply voltage AVpp _coRE -0.3t0 1.05 \Y, 7
AVpp DDR
AVpp_pLAT
SD1_AVpp
SD2_AVpp
Fuse programming supply POVpps -0.3t0 1.65 \% —
Core power supply for SerDes transceivers S1Vpp -0.3t0 1.05 \% —
S2Vpp
Pad power supply for SerDes transceivers X1Vpp -0.3t0 1.05 \% —
X2Vpp
USB PHY supply USBVpp1 o -0.3t0 1.05 \Y, —
USBVDD3_3 —-0.31t0 3.63
DDR3/DDR3L DRAM 1/O voltage GVpp -0.3t0 1.65 \Y, —
-0.3t0 1.45
Three-speed Ethernet I/0, MIl management voltage (eTSEC) LVpp -0.31t02.75 \% —
SPI, DUART, TDM, I°C, FlexCAN, GPIO and JTAG I/O voltage OVpp —0.310 3.63 \Y, —
IFC, eSDHC, USB-ULPI voltage BVpp -0.31t03.63 \Y, —
-0.3t02.75
-0.3t01.98
Input voltage DDR3/DDR3L DRAM signals MV|n -0.3t0(GVpp +0.3) | V 2,6
DDR3/DDR3L DRAM reference MVREer -0.3t0 (GVpp/2+0.3)| V —
Three-speed Ethernet signals LV|N -0.3t0(LVpp+0.3) | V 3,6
IFC, USB, eSDHC signals BV|n -0.3to (BVpp +0.3) | — 4
DUART, SYSCLK, system control and power OV|n -0.3t0 (OVpp +0.3) | V 56
management, IZC, eSPl, clocking, 1/0O voltage
select, and JTAG 1/O voltage
Serdes signals XViN -0.3to XVpp +0.3) | V —
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Table 2. Absolute maximum ratings® (continued)

Characteristic Symbol Max Value Unit | Note
Storage temperature range Tsto -55 to 150 °C —
Note:
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: MVIN must not exceed GVDD 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: LVIN must not exceed LVDD 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: BVIN must not exceed BVDD 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: OVIN must not exceed OVDD 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.

(X,B,G,L,0)VIN and MVigg may overshoot/undershoot to a voltage and for a maximum duration as shown in Figure 2.
AVpp is measured at the input to the filter and not at the pin of the device. The filter circuit is provided in Section 3.3.1,
“PLL power supply filtering.

2.1.2 Recommended operating conditions

Thistable providesthe recommended operating conditions for this device. Note that the valuesin Table 3 are the recommended
and tested operating conditions. Proper device operation outside these conditionsis not guaranteed.

Table 3. Recommended operating conditions®
Characteristic Symbol Recommended Unit | Note
Value
Platform supply voltage Vop 1+ 50 mV \Y, —
PLL supply voltage AVpp core 1+ 50 mV \ —
AVpp DpDR
AVpp_pLAT
SD1_AVpp
SD2_AVpp
Fuse supply voltage POVpp2 15V+£75mV \% —
Core power supply for SerDes transceivers S1Vpp 1+ 50mV \% —
S2Vpp
Pad power supply for SerDes transceivers and PCI Express X1Vpp 1+ 50mV \% —
X2Vpp
USB PHY supply USBVpp1 o 1+ 50 mV \Y —
USBVDD3_3 3.3V +165mV
DDR3 DRAM 1/O voltage GVpp 1.5V+75mV — —
DDR3L DRAM I/O voltage GVpp 1.35V +100mV / — —
-67mv
Three-speed Ethernet 1/0O voltage (eTSEC) LVpp 25V +125mV \% —
DUART, system control and power management, IZC, GPIO, and JTAG OVpp 3.3V+165mV \Y —
1/0 voltage
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Table 3. Recommended operating conditions*
Characteristic Symbol Recommended Unit | Note
Value
Integrated Flash Controller I/O BVpp 3.3V £165mV \Y, 1
25V +125mv
1.8V 90 mV
Input voltage | DDR3/DDR3L DRAM signals MV N GND to GVpp \ —
DDR3/DDR3L DRAM reference MVRer GND to GVpp/2 \ —
Three-speed Ethernet signals VN GND to LVpp \Y, 3
IFC, USB, eSDHC signals BV|n GND to BVpp \Y 3
DUART, SYSCLK, system control and power OV\n GND to OVpp \Y, 3
management, I2C, eSPI, and JTAG signals
Serdes signals XV N GND to X1Vpp \Y, 3
Operating Standard Temperature Range TAITS TA=0 (min) to °C —
Temperature Ti=105 (max)
range -
Extended Temperature Range TAITS TA=—40 (min) to °C —
Ti=105 (max)
Secure Boot Fuse Programming TAITS Ta=0 (min) to °C 2
T3=70 (max)
Note:

1. BVpp =3.3Vor1.8Vis selected for USB, all other signals associated with BVpp must meet all V| requirements
associated with external device inputs.

2. POVpp must be supplied 1.5 V and the P1010 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.”

3. (L,X,B,0,G)V,y may overshoot (for V|4) or undershoot (for V,,) to the voltages and maximum duration shown in Figure 2.

4. Power should be applied to all power pins even if the corresponding interface is not used.

This figure shows the undershoot and overshoot voltages at the interfaces of the P1010.

NOTE
1. tc ock refersto the clock period associated with the respective interface:
For1?Cand JTAG, te| ock references SY SCLK.
* For DDR, tg ock references MCLK.
For eTSEC, tc| ock referencesEC_GTX_CLK125.
For IFC, tc ock references IFC_CLK.
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GND - rooi |
GND-03V - — — — — — — — — — — — — —

GND -0.7V r_ - - _ _ _ _
Not to Exceed 10%

of teLock™
Figure 2. Overshoot/Undershoot voltage for BV y/MV \/LV|N/OV XV N

The core voltage must always be provided at nominal 1V (see Table 3 for actual recommended core voltage). Voltage to the
processor interface |/Os are provided through separate sets of supply pinsand must be provided at the voltages shownin Table 3.
Theinput voltage threshold scal es with respect to the associated 1/0 supply voltage. BV pp, OV pp and LV pp-based receivers
are simple CMOS I/O circuits and satisfy appropriate LV CMOS type specifications. The DDR3 SDRAM interface uses a
differential receiver referenced the externally supplied MV gge signal (nominally set to GV pp/2). The DDR DQS receivers
cannot be operated in single-ended fashion. The complement signal must be properly driven and cannot be grounded.

2.1.3 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

Driver Type Output Impedance () Supply Voltage Note
IFC, GPIO, USB, eSDHC 45 BVpp =3.3V —
45 BVpp =25V
45 BVpp =18V
DDR3 signal (Programmable) 20 (full strength) GVpp = 1.5V DDR3 1
40 (half strength) GVpp =1.35V DDR3L
TSEC signals 45 LVpp = 2.5V —
DUART, system control, JTAG, SPI 45 OVpp=3.3V —
1°c 45 OVpp =3.3V —

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

The P1010 requires its power rails to be applied in a specific sequence in order to ensure proper device operation. These
requirements are as follows for power up:

1. Vpp, AVpp core: AVpp por, AVpp pLAT, SD1_AVpp, SD2_AVpp, S1Vpp, S2Vpp, X1Vpp, X2Vpp, BVpp,
LVDD, OVDD .
2. USBVppg 3 GVpp.

3. For secure boot fuse programming: After deassertion of HRESET, drive POV pp = 1.5V after arequired minimum
delay per Table 5. After fuse programming is completed, it isrequired to return POV pp = GND before the system is
power cycled (HRESET assertion) or powered down (V pp ramp down) per the required timing specified in Table 5.
See Section 5, “ Security fuse processor,” for additional details.

WARNING
Only one secure boot fuse programming event is permitted per lifetime of a device.

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

Thisfigure provides the POV p timing diagram.

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

! g
—>  Fuse programming -
xc 10% POVpp

POVDD : 7[10% POI\/DD : : :

. !
; ; ) 90% Vpp, p1.
VDD : : : _:>, [ tpovbD_VDD
\
' .

BT £ oo OVop tPovDD_PROG — 3 ~~—— \ 90% OV
HRESET /. . o
— > !

'
! 1
'<€— tpovDD_DELAY ' - \<€— tPoVDD_RST
! ' N 1 1

Figure 3. POVpp timing diagram

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

Driver Type Min Max Unit Note
tpovDD_DELAY 1500 — tsyscik 1
trovDD_PROG 0 — us 2
trovbD_vDD 0 — us 3
tpovDD_RST 0 — us 4
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Table 5. POVpp, timing °

Driver Type Min Max Unit Note

Note:

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

2. Delay required from fuse programming finished to POVpp ramp down start. Fuse programming must complete while
POVpp is stable at 1.5 V. No activity other than that required for secure boot fuse programming is permitted while POVpp
is driven to any voltage above GND, including the reading of the fuse block. The reading of the fuse block may only occur
while POVpp = GND. After fuse programming is completed, it is required to return POVpp = GND.

3. Delay required from POVpp ramp down complete to Vpp ramp down start. POVpp must be grounded to minimum 10%
POVDD before VDD is at 90% VDD'

4. Delay required from POVpp ramp down complete to HRESET assertion. POVpp must be grounded to minimum 10%
POVpp before HRESET 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 50 ms from the start of first supply.

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.

In order to guarantee M CK E low during power-up, the above sequencing for GV pp isrequired. If thereisno concern about any
of the DDR signals being in an indeterminate state during power-up, then the sequencing for GV pp is not required.

NOTE

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

2.3 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
started.

2.4 Reset Initialization

This section describesthe AC electrical specificationsfor the RESET initialization timing requirements. Thistable providesthe
RESET initialization AC timing specifications.

Table 6. RESET initialization timing specifications

Parameter Min | Max Unit Note
Required assertion time of HRESET 600 | — us 1,2,5
Minimum assertion time of TRESET simultaneous to HRESET assertion 25 — ns 3
Maximum rise/fall time of HRESET — 1 |tsysck | —
Minimum assertion time for SRESET 3 — | tsysck | 4
PLL input setup time with stable SYSCLK before HRESET negation 25 — us —
Input setup time for POR configurations (other than PLL configuration) with respect to negation 4 — | tsyscLk 4
of HRESET
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Table 6. RESET initialization timing specifications

Parameter

Min

Max Unit

Note

negation of HRESET

Input hold time for all POR configurations (including PLL configuration) with respect to

— | tsysck | 4

negation of HRESET

Maximum valid-to-high impedance time for actively driven POR configurations with respectto | —

5 |tsysck | 4

Note:

1. There may be some extra current leakage when driving signals high during this time.

2. Reset assertion timing requirements for DDR3 DRAMs may differ.

3. TRST is an asynchronous level sensitive signal. For guidance on how this requirement can be met, refer to the JTAG signal

termination guidelines in Section 3.10.1, “Termination of unused signals.”

4. SYSCLK is the primary clock input for the P1010.
5. Reset initialization should start only after all power supplies are stable.

Thistable providesthe PLL lock times.
Table 7. PLL lock times

Parameter

Min

Max

Unit

Note

PLL lock times

100

2.5 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 8. Power supply ramp rate

Parameter

Min

Max Unit

Note

supplies, MVrgr and all AVpp supplies except USBVpp3 3.)

Required ramp rate for all voltage supplies (including OVpp/GVpp/BVpp/SVpp/LVpp, All Vpp

36000 | Volts/Sec | 1,3

Required ramp rate for USBVpp3 3

3300 | Volts/Sec 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. Ramp rate is specified as a linear ramp from 10 to 90%.
3. Over full recommended operating temperature range. See Table 3.
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2.6 Power characteristics

Thistable shows the power dissipations of the V p supply for various operating core complex bus clock (CCB_clk) frequencies
versus the core and DDR clock frequencies. Note that these numbers are based on design estimates only and are preliminary.
More accurate power numbers will be available after the measurement on the silicon is compl ete.

Table 9. P1010 power dissipation

Power Core ccB DDR Vpp Core Junction Core! Power SVDD
Mode Frequency | Frequency Data Rate V) Temperature W) Power (W) Note

(MHz) (MHz) (MHz) (9]

Typical 65 1.04 0.20 2,3
533 266 667 1.0

Thermal 105 1.97 0.20 57

Maximum 105 2.17 0.20 4,6,7

Typical 65 1.08 0.20 2,3
667 333 667 1.0

Thermal 105 2.06 0.20 57

Maximum 105 2.27 0.20 4,6,7

Typical 65 1.13 0.20 2,3
800 400 800 1.0

Thermal 105 2.15 0.20 57

Maximum 105 2.37 0.20 4,6,7

Typical 65 1.63 0.20 2,3
1000 400 800 1.0

Thermal 105 3.09 0.20 57

Maximum 105 3.18 0.20 4,6,7

Note:

1. Combined power of all 1 volt supplies except SVDD with DDR controller/s and all SerDes banks active. Does not include

I/O power.

2. Typical power assumes that Dhrystone is running with an activity factor of 90% and executing DMA on the platform with
90% activity factor.

3. Typical power based on nominal processed device.

4. Maximum power assumes that Dhrystone is running with an activity factor of 100% and executing DMA on the platform at
100% activity factor.

5. Thermal power assumes a Dhrystone activity factor of 90% and executing DMA on the platform at 90% activity factor.

Maximum power provided for power supply design sizing.

7. Thermal and maximum power are based on worst case processed device.

o

2.6.1 I/O DC power supply recommendation

Thistable provides estimated 1/0O power numbers for each block: DDR, PCI Express, eLBC, eTSEC, SGMII, eSDHC, USB,
eSPl, DUART, 12C and GPIO.

Table 10. I/0O power supply estimated values

Interface Parameter Symbol Typical Max Unit Note
DDR3 (32 bit) 667 MHz data rate GVpp (1.5V) 0.63 0.82 w 1,2,6
800 MHz data rate GVpp (1.5V) 0.76 0.98 w 1,2,6
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Table 10. I/O power supply estimated values (continued)

Interface Parameter Symbol Typical Max Unit Note
DDR3 667 MHz data rate GVpp (1.5V) 0.40 0.45 w 1,2,6
(16 bit, w/ ECC) 800 MHz data rate GVpp (1.5V) 0.40 0.45 w 1,2,6
DDR3L (32 bit) 667 MHz data rate GVpp (1.35V) 0.55 0.70 w 1,2
800 MHz data rate GVpp (1.35V) 0.65 0.80 w 1,2
DDR3L 667 MHz data rate GVpp (1.35V) 0.35 0.40 w 1,2
(16 bit, w/ ECC) 800 MHz data rate GVpp (1.35V) 0.35 0.40 w 1,2
PCI Express x1, 2.5 G-baud XVDD (1.0V) 0.02 0.02 W 1
SGMII x1, 1.25G-baud XVDD (1.0V) 0.014 0.014 W 1
SATA 3.0G-baud XVDD (1.0V) 0.022 0.022 W 1
IFC 16-bit, 100MHz BVpp (1.8 V) 0.017 0.025 w 1,3,7
BVpp (2.5V) 0.03 0.038 w 1,3,7
BVpp (3.3 V) 0.047 0.063 w 1,3,7
RGMII — LVpp (2.5V) 0.075 0.1 W 1,3,4,7
eSDHC — BVpp (1.8 V) 0.0042 0.0053 w 1,3,7
— BVpp (3.3V) 0.014 0.0175 w 1,3
USB (ULPI) — BVpp (1.8 V) 0.004 0.004 w 1.3
— BVpp (2.5 V) 0.008 0.008 w 1,3
— BVpp (3.3 V) 0.012 0.012 w 1,3
USB (PHY) — USBVDD3_3 (3.3V) 0.15 0.15 w 1,3,7
eSPI — OVpp (1.8 V) 0.01 0.0125 w 1,3,7
1°c — OVpp (3.3 V) 0.002 0.002 w 1,3
DUART — OVpp (3.3V) 0.006 0.008 w 1,3,7
TDM — OVDD (3.3V) 0.004 0.005 W 1,3,7
IEEE1588 — LVpp (2.5V) 0.004 0.005 w 1,3,7
GPIO x8 OVpp (3.3V) 0.009 0.011 W 1,357
x8 LVpp (2.5V) 0.007 0.009 W 1,3,5,7
CAN — OVpp (3.3V) 0.01 0.0125 W 1,3
POVpp For fuse burning POVpp(1.5V) 0.045 0.045 w 1
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Table 10. I/O power supply estimated values (continued)

Interface Parameter Symbol Typical Max Unit Note
Note:
1. The typical values are estimates based on simulations at 65° C junction temperature.
2. Typical DDR power numbers are based on one rank DIMM with 40% utilization.
3. Assuming 15pF total capacitance load per pin.
4. The current values are per each eTSEC used.
5. GPIO are supported on OVDD and LVDD power rails.
6. Maximum DDR power numbers are based on two ranks DIMM with 75% utilization.
7. The maximum values are estimated and they are based on simulations at 105° C junction temperature.
2.7 Input clocks
2.7.1 System clock specifications
Thistable provides the system clock (SY SCLK) 3.3V DC specifications.
Table 11. SYSCLK DC electrical characteristics
At recommended operating conditions with OVDD = 3.3 V = 165 mV
Parameter Symbol Min Typical Max Unit Note
Input high voltage V4 2.0 — — \% 1
Input low voltage VL — — 0.8 \Y, 1
Input capacitance CiN — 7 15 pf —
Input current (Viy=0V or Viy = Vpp N — — +50 UA 2
Note:
1. The min V, .and max V4 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, symbol referenced in Table 3.
This table provides the system clock (SY SCLK) AC timing specifications.
Table 12. SYSCLK AC timing specifications
At recommended operating conditions with OVpp = 3.3 V + 165 mV
Parameter/Condition Symbol Min Typ Max Unit Note
SYSCLK frequency fsyscLk 64 — 100 MHz 1,2
SYSCLK cycle time tsyscLk 10 — 15.6 ns 1,2
SYSCLK duty cycle txnk! tsyscLk 40 — 60 % 2
SYSCLK slew rate — 1 — 4 Vins 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 — — \% —
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Table 12. SYSCLK AC timing specifications (continued)

At recommended operating conditions with OVpp = 3.3 V + 165 mV

Parameter/Condition Symbol Min Typ Max Unit Note

Note:

1. Caution: The relevant clock ratio settings must be chosen such that the resulting SYSCLK frequency does 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 the center of peak to peak voltage at clock input.

4. Phase noise is calculated as FFT of TIE jitter.

2.7.2 Spread spectrum sources

Spread spectrum clock sources are an increasingly popular way to control electromagnetic interference emissions (EMI) by
spreading the emitted noise to awider spectrum and reducing the peak noise magnitude in order to meet industry and
government requirements. These clock sources intentionally add long-term jitter in order to diffuse the EMI spectral content.
Thejitter specification given in Table 13 considers short-term (cycle-to-cycle) jitter only. The clock generator’s cycle-to-cycle
output jitter should meet the P1010 input cycle-to-cyclejitter requirement. Frequency modulation and spread are separate
concerns. The P1010 is compatible with spread spectrum sources if the recommendations listed in Table 13 are observed.

Table 13. Spread spectrum clock source recommendations

At recommended operating conditions. See Table 3.

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

Note:

1. SYSCLK frequencies resulting from frequency spreading, and the resulting core and VCO frequencies, must meet the
minimum and maximum specifications given in Table 82.
2. Maximum spread spectrum frequency may not result in exceeding any maximum operating frequency of the device

CAUTION

The processor’s minimum and maximum SY SCLK, core, and V CO frequencies must not
be exceeded, regardless of the type of clock source. Therefore, systemsin which the
processor is operated at its maximum rated €500 core frequency should avoid violating the
stated limits by using down-spreading only.

2.7.3 Real time clock specifications

The RTC input is sampled by the platform clock (CCB clock). The output of the sampling latch is then used as an input to the
counters of the PIC and the TimeBase unit of the €500. There is no jitter specification. The minimum pulse width of the RTC
signal should be greater than 2x the period of the CCB clock; that is, minimum clock hightimeis2 x tccg, and minimum clock
low timeis2 X tocg. Thereis no minimum RTC frequency; RTC may be grounded, if not needed.

2.74 eTSEC gigabit reference clock specifications
Thistable lists the eTSEC gigabit reference clock (TSEC1 GTX_CLK125) DC electrical characteristics for the P1010.
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Table 14. eTSEC gigabit reference clock DC electrical characteristics

Parameter Symbol Min Max Unit Note
High-level input voltage ViH 1.7 — \% 1
Low-level input voltage Vi — 0.8 \Y, 1
Input current (V)y =0 V or V|y = Vpp, N — +40 UA 2

Note:

1. The max V4, and min V,_values can be found in Table 3.
2. The symbol V,y, in this case, represents the OV,y symbol referenced in Table 3.

This table provides the eTSEC gigabit reference clocks (EC_GTX_CLK125) AC timing specifications for the P1010.

Table 15. EC_GTX_CLK125 AC timing specifications

At recommended operating conditions with LVpp = 2.5 + 0.125 mV

Parameter/Condition Symbol Min Typical Max Unit Note
EC_GTX_CLK125 frequency tg125 — 125 — MHz —
EC_GTX_CLK125 cycle time tg125 — 8 — ns —
EC_GTX_CLK rise and fall time tg125R/tG125F — — ns 1
LVDD =25V 0.75
EC_GTX_CLK125 duty cycle tg1osn/ta12s — % 2
1000Base-T for RGMII a7 53
EC_GTX_CLK125 jitter — — — +150 ps 2

Note:

1. Rise and fall times for EC_GTX_CLK125 are measured from 0.5 and 2.0 V for LVpp = 2.5 V and from 0.6.
2. EC_GTX_CLK125 is used to generate the GTX clock for the eTSEC transmitter with 2% degradation. The
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 eTSEC GTX_CLK. See Section 2.11.1.2, “RGMII AC timing specifications,” for the duty cycle for 10Base-T

and 100Base-T reference clock.

2.7.5

Other input clocks

A description of the overall clocking of this deviceisavailable in the P1010 QorlQ Integrated Processor Reference Manual, in
the form of aclock subsystem block diagram. For information about the input clock requirements of other functional blocks
such as SerDes, Ethernet Management, eSDHC, and IFC, see the specific interface section.

2.8

DDR3, and DDR3L SDRAM controller

This section describes the DC and AC electrical specifications for the DDRS, and DDR3L SDRAM controller interface. Note
that the required GV pp(typ) voltageis 1.5 V, and 1.35 V when interfacing to DDR3, or DDR3L SDRAMrespectively.
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2.8.1

DDR3, and DDR3L SDRAM interface DC electrical characteristics

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

SDRAM.

Table 16. DDR3 SDRAM interface DC electrical characteristics
At recommended operating condition with GVpp = 1.5 V!

Parameter

Symbol Min Max Unit Note
I/O reference voltage MVREFn 0.49 x GVpp 0.51 x GVpp \Y, 2,3,4
Input high voltage V4 MVREFn + 0.100 GVpp \Y, 5
Input low voltage VL GND MVREFn — 0.100 \Y, 5
I/O leakage current loz -50 50 UA 6

Note:

1. GVpp is expected to be within 50 mV of the DRAM’s voltage supply at all times. The DRAM’s and memory controller’s

voltage supply may or may not be from the same source.

2. MVREFn is 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 +1% of the DC value.

3. V17 is 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. V11 should track variations in

the DC level of MVREFnN.

4. The voltage regulator for MVREFNn must meet the specification states in Table 19.
5. Input capacitance load for DQ, DQS, and DQS are available in the IBIS models.
6

. Output leakage is measured with all outputs disabled, 0 V Vg1 <GVpp.

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

SDRAM.

Table 17. DDR3L SDRAM interface DC electrical characteristics
At recommended operating condition with GVpp = 1.35 V1

Parameter

Symbol Min Max Unit Note
I/O reference voltage MVREFn 0.49 x GVpp 0.51 x GVpp \Y, 2,3,4
Input high voltage ViH MVREFn + 0.09 GVpp \Y, 5
Input low voltage VL GND MVREFn — 0.09 \Y, 5
Output high current (Vo = 0.641V) loH — -23.3 mA 6,7
Output low current (Vo = 0.641 V) loL 23.3 — mA 6,7
I/O leakage current loz -50 50 UA 8
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Table 17. DDR3L SDRAM interface DC electrical characteristics (continued)

At recommended operating condition with GVpp = 1.35 V!

Electrical characteristics

Parameter

Symbol

Min

Max

Unit

Note

Note:

1. GVpp is expected to be within 50 mV of the DRAM's voltage supply at all times. The DRAM’s and memory controller’s
voltage supply may or may not be from the same source.
2. MVREFn is 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 GVpp (i.e. £13.5 mV).

3. Vttis 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. V11 should track variations in

the DC level of MVREFn.

© N O

This table provides the DDR controller interface capacitance for DDR3.

Table 18. DDR3 SDRAM capacitance

The voltage regulator for MVREFn must meet the specification states in Table 19.
Input capacitance load for DQ, DQS, and DQS are available in the IBIS models.

IOH and IOL are measured at GVDD =1.282 V
See the IBIS model for the complete output IV curve characteristics.
Output leakage is measured with all outputs disabled, 0 V Vg1 <GVpp.

At recommended operating conditions with GVpp, of 1.5 V + 5% for DDR3 or 1.35 V + 5% for DDR3L

Parameter Symbol Min Max Unit Note
Input/output capacitance: DQ, DQS, DQS Cio 6 8 pF —
Delta input/output capacitance: DQ, DQS, DQS Coio — 0.5 pF —
Thistable provides the current draw characteristics for MV REFN.
Table 19. Current draw characteristics for MVREFn
For recommended operating conditions, seeTable 3.
Parameter Symbol Min Max Unit Note
Current draw for DDR3 SDRAM for MVREFN IMVREEN — 1250 PA —
Current draw for DDR3L SDRAM for MVREFnN IMVREEN — 1150 PA —

2.8.2 DDR3 and DDR3L SDRAM interface AC timing specifications

This section provides the AC timing specifications for the DDR SDRAM controller interface. The DDR controller supports
DDR3 memories. Note that the required GV pp(typ) voltageis 1.5V or 1.35V when interfacing to DDR3 or DDR3L SDRAM

respectively.
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28.2.1

Table 20. DDR3 SDRAM interface input AC timing specifications

At recommended operating conditions with GVpp of 1.5 V *+ 5%

DDR3 and DDR3L SDRAM interface Input AC timing specifications
This table provides the input AC timing specifications for the DDR controller when interfacing to DDR3 SDRAM.

Parameter Symbol Min Max Unit Note
AC input low voltage ViLac — MVREFNn-0.175 \ —
AC input high voltage Viuac MVREFn + 0.175 — \Y —
Thistable provides the input AC timing specifications for the DDR controller when interfacing to DDR3L SDRAM.

Table 21. DDR3L SDRAM interface Input AC timing specifications

At recommended operating conditions with GVDD of 1.35 V + 5%

Parameter Symbol Min Max Unit Note
AC input low voltage ViLaC — MVREFn - 0.160 \Y —
AC input high voltage ViHAC MVREFn + 0.160 — \Y —
Thistable provides the input AC timing specifications for the DDR controller when interfacing to DDR3 SDRAM.

Table 22. DDR3, and DDR3L SDRAM interface input AC timing specifications
At recommended operating conditions with GVDD of 1.5 V + 5% for DDR3 or 1.35 V + 5% for DDR3L

Parameter Symbol Min Max Unit Note
Controller Skew for MDQS—MDQ/MECC toiskew — — ps 1
800 MHz data rate -350 350 1
667 MHz data rate -390 390 1
Tolerated Skew for MDQS—MDQ/MECC toIskew — — ps 3
800 MHz data rate =275 275 3
667 MHz data rate -360 360 3
Note:

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

2.
3.

is captured with MDQS[n]. This should be subtracted from the total timing budget.
DDR3 only
The amount of skew that can be tolerated from MDQS to a corresponding MDQ signal is called tpskgw- This can be

determined by the following equation: tpskpw = (T + 4 — abs(tc;skew)) Where T is the clock period and abs(tciskew) is the
absolute value of tcskew:
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This figure shows the DDR3 SDRAM interface input timing diagram.

W) y N
MCK][n] /N /N /N /\ /\ /\
~wec—> L
| I | | | | | |
| | | | | | | |
| | | | | | | |
| | | | |
| | | | |
MD S Il 1 Y \ - \ } |
Q [n] | | 7 u | | |
| | | | |
| | | | |
| | —> <—tDISKEW | I
| | | | |
MDQIX] : | Do>§8 D1 | | |
| | | | |
| | —>| |<— Iplskew | | |
| IDISKEW —»{ |<— \ : : :
| | | | | | |
| | | | | | | |
Figure 4. DDR3 SDRAM interface input timing diagram
2.8.2.2 DDR3 SDRAM interface output AC timing specifications
This table contains the output AC timing targets for the DDR3 and DDR3L SDRAM interface.
Table 23. DDR3 SDRAM interface output AC timing specifications
At recommended operating conditions with GVDD of 1.5 V + 5% for DDR3 or 1.35 V + 5% for DDR3L
Parameter Symboll Min Max Unit Note
MCKI[n] cycle time tmck 2.5 3 ns 2
ADDR/CMD output setup with respect to MCK |  tppknas — — ns 3
800 MHz data rate 0.767 — 3
667 MHz data rate 0.95 — 3
ADDR/CMD output hold with respect to MCK {DDKHAX — — ns 3
800 MHz data rate 0.767 — 3
667 MHz data rate 0.95 — 3
MCS[n] output setup with respect to MCK tbDKHCS — — ns 3
800 MHz data rate 0.767 — 3
667 MHz data rate 0.95 — 3
MCS[n] output hold with respect to MCK tDDKHCX — — ns 3
800 MHz data rate 0.767 — 3
667 MHz data rate 0.95 — 3
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Table 23. DDR3 SDRAM interface output AC timing specifications (continued)
At recommended operating conditions with GVDD of 1.5 V + 5% for DDR3 or 1.35 V + 5% for DDR3L

Parameter Symbol? Min Max Unit Note
MCK to MDQS Skew {DDKHMH — — ns 4
800 MHz data rate -0.525 0.525 4
667 MHz data rate -0.6 0.6 4
MDQ/MECC/MDM output setup with respect tpDKHDS, — — ps 5
to MDQS topKkLDS
800 MHz data rate 225 — 5
667 MHz data rate 325 — 5
MDQ/MECC/MDM output hold with respectto | tppkHpx, — — ps 5
MDQS DDKLDX
800 MHz data rate 225 — 5
667 MHz data rate 325 — 5
MDQS preamble {DDKHMP 0.9 X tyck — ns —
MDQS postamble {DDKHME 0.4 X tyck 0.6 X tyck ns —
Note:
1.

The symbols used for timing specifications follow the pattern of Efirst 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. 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, tppk px 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.

2. All MCK/MCK and MDQS/MDQS referenced measurements are made from the crossing of the two signals.

3. ADDR/CMD includes all DDR SDRAM output signals except MCK/MCK, MCS, and MDQ/MECC/MDM/MDQS.

4. tppknmn follows the symbol conventions described in note 1. For example, tppkymn describes the DDR timing (DD) from
the rising edge of the MCK[n] clock (KH) until the MDQS signal is valid (MH). tppkpmn €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 P1010 QorlQ Integrated Processor Reference Manual for
a description and explanation of the timing modifications enabled by use of these bits.

5. 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 should be centered inside of the data eye at the pins of the microprocessor.

NOTE
For the ADDR/CMD setup and hold specificationsin Table 23, 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 theDDR3 SDRAM interface output timing for the MCK to MDQS skew measurement (tppkHmH)-

MCK[n] I
l«——tMCK——>

| | |
{DDKHMHMax) 3 0.6 ns or 0.875 nS

MDQS

tDDKHMH(min) =-0.6 ns or -0.375 ns

MDQS

Figure 5. tppkpmn timing diagram

This figure shows the DDR3 SDRAM output timing diagram.

MCK \/ \/ \/ \/ \/ \/
MCK /\ /\ /\ /\ /N /N
<— tyck —> I I I | |
| | | | | |
| | | | | | | |
| | | | | | | |
—> :‘— topkHAs: tbDKHES | | | : |
|
- < IbpkHAx: tbDKHCX | | | |
| | | | | |
ADDR/CMD Write AO NOOR | | | | |
T T | | | | | |
| | | | | | | |
| I I |e— | | | |
tDDKl-IHVIP | | | | | | |
I L < lopkawn | | |
| | | | | | | |
voQsIn —— T
—> t
: | —>|| [< tookHDs : | | DDKHME
| | | 2] = tookos | | |
MDQ[X] DO D1

—>| <— IppKLDX

{DDKHDX —>>|  |<—

Figure 6. DDR3 output timing diagram

Thisfigure provides the AC test load for the DDR3 controller bus.

&mm—{> Zo=50Q () r{ﬁ£9 GVpp/2
L L

Figure 7. DDR3 controller bus AC test load

P1010 QorlQ Integrated Processor Hardware Specifications, Rev. 2

Freescale Semiconductor 39



Electrical characteristics

2.8.2.3

DDR3 and DDR3L SDRAM differential timing specifications

This section describes the DC and AC differential timing specifications for the DDR3 SDRAM controller interface. Thisfigure

shows the differentia timing specification.

Figure 8. DDR3, and DDR3L SDRAM differential timing specifications

NOTE

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

Thistable provides the DDR3 differential specifications for the differential signals MDQS/MDQS and MCK/MCK.

Table 24. DDR3 SDRAM differential electrical characteristics

Parameter Symbol Min Max Unit Note
Input AC Differential Cross-Point Voltage Vixac 0.5x GVDD -0.150|0.5x GVDD +0.150 \Y 1
Output AC Differential Cross-Point Voltage Voxac 0.5x GVDD-0.115|0.5x GVDD +0.115 \Y 1
Note:
1. I/O drivers are calibrated before making measurements.
This table provides the DDR3 differential specifications for the differential signals MDQS/MDQS and MCK/MCK.
Table 25. DDR3L SDRAM differential electrical characteristics
Parameter Symbol Min Max Unit Note
Input AC Differential Cross-Point Voltage Vixac 0.5x GVDD-0.135|0.5x GVDD +0.135 \Y 1
Output AC Differential Cross-Point Voltage Voxac 0.5x GVDD-0.105|0.5x GVDD +0.105 \Y 1

Note:

1. I/O drivers are calibrated before making measurements.
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29 eSPI

This section describes the DC and AC electrical specifications for the SPI of the P1010.

29.1

SPI DC electrical characteristics

Thistable providesthe DC electrical characteristics for the device SPI.

Table 26. SPI DC Electrical characteristics

For recommended operating conditions, see Table 3.

Electrical characteristics

Parameter Symbol Min Max Unit Note
Input high voltage ViH 2.0 — 1
Input low voltage Vi — 0.8 \ 1
Input current (0 V <V <CVpp) N — +10 UA 2
Output high voltage (I = —6.0 mA) VoH 2.4 — \% —
Output low voltage (Ig. = 6.0mA) VoL — 0.5 \% —
Output low voltage (IOL = 3.2mA) VoL — 0.4 \% —

Note:

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

2.9.2

eSPI AC timing specifications

Thistable provides the SPI input and output AC timing specifications.

Table 27. SPI AC timing specifications *

For recommended operating conditions, see Table 3.

Characteristic Symbol Min Max Unit Note
SPI clock (SPI_CLK) clock period tspk 10 — ns —
SPI outputs—Master data (internal clock) hold time tNIKHOX 0.5+(t)psp) — ns 2,3
xSPMODE
[HO_ADJ])
SPI outputs—Master data (internal clock) delay INIKHOV — 2.5+(tjpgp X ns 2,3
SPMODE
[HO_ADJ])
SPI_CS outputs—Master data (internal clock) hold time INIKHOX2 0 — ns 2
SPI_CS outputs—Master data (internal clock) delay tNIKHOV2 — 6.0 ns 2
SPI inputs—Master data (internal clock) input setup time INIVKH 5 — ns —
SPI inputs—Master data (internal clock) input hold time INIIXKH 0 — ns —
P1010 QorlQ Integrated Processor Hardware Specifications, Rev. 2
Freescale Semiconductor 41




Electrical characteristics

Table 27. SPI AC timing specifications (continued)?!

For recommended operating conditions, see Table 3.

Characteristic Symbol Min Max Unit Note

Note:

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

inputs and Yirst two letters of functional block)(reference)(state)(signal)(state) fOr outputs. For example, tyikHov 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. tipsp; represents the clock period of the clock on which eSPI block is running. In P1010/14 eSPI runs on CCB/2 freq.

This figure provides the AC test load for the SPI.
Output —é) Zp=50Q (WOVDD/Z
R, =50 Q

Figure 9. SPI AC Test Load

This figure represents the AC timing, from Table 27, in master mode (internal clock). Note that although the specifications
generaly refer to the rising edge of the clock, Figure 9 also applies when the falling edge is the active edge. Also, note that the
clock edgeis selectable on SPI.

1 o
SPICLK (output)
L — —
' | —! < | |
| | |
Input Signals: ! | INivkH NHXK'-:' |
SPIMISO - ---f-------moooooeeeeo e (. o L
I ! I I t |
| ' ¢ | S le NIKHOX |
| <
Output Signals: : I NIKHOV : : :
SPIMOSI - - - - - - oo e : .......... : : ___________ : .
: ! | | |
| | | | |
! ! ! tNIKHOX2 !
, | INIkHOV2 ! | | |
Output Signals: | ! | « > |
SPI_Cs_o! | D e L
|
| | |
| | |
| | |

Note:
1A part of SPICLK has been shown as dotted because SPICLK appears on the interface only after CS assertion.

Figure 10. SPI AC timing in master mode (internal clock) diagram

2.10 DUART

This section describes the DC and AC electrical specifications for the DUART interface of the P1010.
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2.10.1

DUART DC electrical characteristics
Thistable providesthe DC electrical characteristics for the DUART interface.

Table 28. DUART DC electrical characteristics

For recommended operating conditions, see Table 3.

Electrical characteristics

Parameter Symbol Min Max Unit Note
Input high voltage \m 2 — 1
Input low voltage VL — 0.8 \Y, 1
Input current (OVy =0 V or OV|y = OVpp) N — +40 UA 2
Output high voltage (OVpp = mn, lgy = -2 MA) VoH 24 — \Y, —
Output low voltage (OVpp = min, Ig. =2 MmA) VoL — 0.4 \Y, —

Note:

1. The min V, .and max V| values are based on the respective min and max OV, values found in Figure 3.
2. The symbol OV represents the input voltage of the supply. It is referenced in Figure 3.

2.10.2 DUART AC electrical specifications

Thistable provides the AC timing parameters for the DUART interface.
Table 29. DUART AC timing specifications

Parameter Value Unit Note
Minimum baud rate CCB clock/1,048,576 baud 1
Maximum baud rate CCB clock/16 baud 2
Oversample rate 16 — 3

Note:

1. CCB clock refers to the platform clock.

2. Actual attainable baud rate is limited by the latency of interrupt processing.

3. The middle of a start bit is detected as the 8™ sampled 0O after the 1-to-0 transition of the
start bit. Subsequent bit values are sampled each 16™ sample.

2.11 Ethernet: Enhanced Three-Speed Ethernet (eTSEC)

This section provides the AC and DC electrical characteristics for enhanced three-speed Ethernet10/100/1000 controller and
MIl management.

2.11.1 RGMlIlinterface electrical specifications
This section provides AC and DC electrical characteristics of RGMII interface for eTSEC.
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2.11.1.1 RGMII DC electrical characteristics

This table shows the RGMII DC electrical characteristics when operating from a 2.5-V supply.
Table 30. RGMII DC electrical characteristics (2.5 V)

At recommended operating conditions with LVpp = 2.5V

Parameter Symbol Min Max Unit Note
Input high voltage ViH 1.70 — \% —
Input low voltage Vi — 0.70 \ —
Input high current (V,y = LVpp) I — 10 UA —
Input low current (V,y = GND) I -15 — UA 1
Output high voltage (LVpp = min, lgy = 1.0 mA) VoH 2.00 LVpp + 0.3 \Y —
Output low voltage (LVpp = min, Ig; = 1.0 mA) VoL GND -0.3 0.40 \Y —

Note:

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 V), in this case, represents the LV |y symbols referenced in Table 3.

2.11.1.2 RGMII AC timing specifications

Thistable presents the RGMII AC timing specifications.
Table 31. RGMII AC timing specifications

For recommended operating conditions, see Table 3.

Parameter Symbol! Min Typ Max Unit Note
Data to clock output skew (at transmitter) tSKRGT TX -500 0 500 ps 5
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 | trgth/traT 40 50 60 % 3,4
Duty cycle for Gigabit traTHtRGT 45 50 55 % —
Rise time (20%—80%) tRaTR — — 0.75 ns —
Fall time (20%-80%) treTE — — 0.75 ns —

Note:

1. Ingeneral, the clock reference symbol representation for this section is based on the symbols RGT to represent RGMI|
and RTBI timing. For example, the subscript of trgt represents the TBI (T) receive (RX) clock. Note also 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).

2. Thisimplies 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.

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

4. 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.

5. The frequency of RX_CLK should not exceed the frequency of GTX_CLK125 by more than 300 ppm.
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This figure shows the RGMI1 and RTBI AC timing and multiplexing diagrams.

<— [RGT

tRGTH —> <—
GTX_CLK / \
(At MAC, output) \
tSKRGT_TX —>| («— — ¥ | ¢ —IskrGT TX
TXD[8:5][3:0] —\/TXD[85
TXD[7:4][3:0] TXD[3:0] A TxD[7:4
(At MAC, output)
TXD[4] \V TXD[9] >< >< < < ><
TX_CTL
(At MAC, output) TXEN /\TXERR -
PHY equivalent to tskrgT RX —> «——> PHY equivalent to tskraT RX
TX_CLK
(At PHY, input)
) < [ReT
RGTH _4| <
RX_CLK / \
(At PHY, output)
RXD[8:5][3:0] RXD[8:5
RXD[7:4][3:0] XRXD[&O] RXD%7:4 >< < < ><
(At PHY, output) PHY equivalent 0 tskreT TX— 3| l— —p| |¢—— PHY equivalent to tsxrar Tx
RXD[4] \V RXD[9] >< >< < < ><
RX_CTL
(At PHY, output) RXDV RXERR

tSKRGT_RX

tSKRGT_RX —p

RX_CLK
(At MAC, input)

Figure 11. RGMIl and RTBI AC timing and multiplexing diagrams

WARNING

Freescal e guaranteestimings generated from the M AC. Board designers must ensure delays
needed at the PHY or the MAC.

2.11.2 SGMIl Interface electrical characteristics

Each SGMI|I port featuresa4-wire AC-Coupled serial link from the dedicated SerDesinterface of P1010, asshownin Figure 12,
where Cty isthe external (on board) AC-Coupled capacitor. Each output pin of the SerDes transmitter differential pair features
50-Q output impedance. Each input of the SerDes receiver differential pair features 50-Q on-die termination to SGND_SRDS.
The reference circuit of the SerDes transmitter and receiver is shown in Figure 43.

2.11.2.1 SGMII DC electrical characteristics
This section discusses the €l ectrical characteristics for the SGMII interface.

2.11.2.1.1 DCrequirements for SGMIl SD_REF CLK and SD_REF_CLK

The characteristics and DC requirements of the separate SerDes reference clock are described in Section 2.21.2.2, “DC level
requirement for SerDes reference clocks.”
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2.11.2.1.2 SGMIl transmit DC Timing specifications

Thistable describes the SGMII SerDes transmitter AC-Coupled DC electrical characteristics. Transmitter DC characteristics

are measured at the transmitter outputs (SDn_TX[n] and SDn_TX[n]), as shown in Figure 12.

Table 32. SGMII DC transmitter electrical characteristics

For recommended operating conditions, see Table 3.

Parameter San1b0 Min Typ Max Unit Note
Output high voltage VoH — — | XVpp_srps2-Typ/2+ | MV 1
|VOD|-max/ 2
Output low voltage VoL | XVpp_srps2-ypl2 | — — mV 1
— [Vopl-max/2

Output differential voltage® % 4| |Vgp| 304 475 689 mV | Equalization setting: 1.0x
279 436 632 Equalization setting: 1.09x
254 396 574 Equalization setting: 1.2x
229 357 518 Equalization setting: 1.33x
202 316 459 Equalization setting: 1.5x
178 277 402 Equalization setting: 1.71x
152 237 344 Equalization setting: 2.0x

Output impedance Ro 40 50 60 Q —

(single-ended)

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

2. |Vopl =Vsp2 1xn — Vabz_Txnl- [Vopl is also referred as output differential peak voltage. Vrx.pirrp-p = 2*Vopl.
3. The |Vgp| value shown in the table assumes the following transmit equalization setting in the XMITEQAB (for SerDes
lanes A and B) or XMITEQEF (for SerDes lanes E and E) bit field of P1010’s SerDes 2 Control Register:

ok

The MSB (bit 0) of the above bit field is set to zero (selecting the full Vpp_pjrr.p.p amplitude - power up default);
The LSB (bit [1:3]) of the above bit field is set based on the equalization setting shown in table.

6. The [Vgp| value shown in the Typ column is based on the condition of XVpp srps.1yp=1.0V, no common mode offset
variation (Vgg =500 mV), SerDes transmitter is terminated with 100-Q differential load between SD_TX[n] and SD_TX[n].
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Figure 12. 4-Wire AC-coupled SGMII serial link connection example
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Figure 13. SGMII transmitter DC measurement circuit

2.11.2.1.3 SGMII DC receiver timing specification

Thistable liststhe SGMII DC receiver electrical characteristics. Source synchronous clocking is not supported. The clock is

recovered from the data.

Table 33. SGMII DC receiver electrical characteristics®

For recommended operating conditions, see Table 3.

Parameter Symbol Min Typ Max Unit Note
DC Input voltage range — N/A — 1
P1010 QorlQ Integrated Processor Hardware Specifications, Rev. 2
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Table 33. SGMII DC receiver electrical characteristics® (continued)
For recommended operating conditions, see Table 3.

Parameter Symbol Min Typ Max Unit Note
Input differential voltage LSTS =001 | Vrx piFFp-p 100 — 1200 mV 2,4
LSTS =100 175 —
Loss of signal threshold LSTS =001 VLOS 30 — 100 mV 3,4
LSTS =100 65 — 175
Receiver differential input impedance ZRX_DIFF 80 — 120 Q —

Note:

1. Input must be externally AC-coupled.

2. VRx_pIFFpp IS also referred to as peak-to-peak input differential voltage.

3. The concept of this parameter is equivalent to the Electrical Idle Detect Threshold parameter in PCI Express. See
Section Table 68., “PCI Express (2.5 Gb/s) differential receiver (RX) input DC specifications section for further explanation.

4. The LSTS shown in the table refers to the EIC2[0:2] or EIC3[0:2] bit field of P1010’s SerDes Control Register.

5. The supply voltage is 1 V.

2.11.2.2 SGMII AC timing specifications

This section describes the AC timing specifications for the SGMII interface.

2.11.2.2.1 ACrequirements for SGMIl SD_REF_CLK and SD_REF_CLK

Note that the SGMII clock requirementsfor SD_REF CLK and SD_REF_CLK are intended to be used within the clocking
guidelines specified by Section 2.21.2.3, “AC requirements for SerDes reference clocks.”

2.11.2.2.2 SGMIl transmit AC timing specifications

Thistable providesthe SGMII transmit AC timing specifications. A source synchronous clock is not supported. The AC timing
specifications do not include RefCIk jitter

Table 34. SGMII Transmit AC Timing Specifications

At recommended operating conditions with XVpp srps = 1V + 50mV

Parameter Symbol Min Typ Max Unit Note
Deterministic Jitter JD — — 0.17 Ul p-p —
Total Jitter JT — — 0.35 Ul p-p —
Unit Interval ul 799.92 800 800.08 ps —
AC coupling capacitor Crx 5 100 200 nF 3

Note:

1. Each Ul is 800 ps + 100 ppm.
2. See Figure 15 for single frequency sinusoidal jitter limits.
3. The external AC coupling capacitor is required. It is recommended that it be placed near the device transmitter outputs.
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2.11.2.2.3 SGMII AC measurement details

Transmitter and receiver AC characteristicsare measured at the transmitter outputs (SD_TX[n] and SD_TX[n]) or at thereceiver
inputs (SD_RX[n] and SD_RX|[n]) as depicted in Figure 14, respectively.

D+ Packags i i
Pin %
Y

TX
Silicon
+ Package

D- Package _/'

Pin

Figure 14. SGMII AC test/measurement load

2.11.2.2.4 SGMIll receiver AC timing specifications

Thistable provides the SGMII receive AC timing specifications. The AC timing specifications do not include RefClk jitter.
Source synchronous clocking is not supported. Clock is recovered from the data.

Table 35. SGMII receive AC timing specifications

At recommended operating conditions with XVpp srpsz =1V 50 mV

Parameter Symbol Min Typ Max Unit Note
Deterministic jitter tolerance JD 0.37 — — Ul p-p 1,2
Combined deterministic and random jitter tolerance JDR 0.55 — — Ul p-p 1,2
Total jitter tolerance JT 0.65 — — Ul p-p 1,2
Bit error ratio BER — — 1012 — —
Unit interval Ul 799.92 800 800.08 ps 3

Note:

1. Measured at receiver
2. See RapidlO™ 1x/4x LP Serial Physical Layer Specification for interpretation of jitter specifications.
3. Each Ul is 800 ps + 100 ppm.
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The sinusoidal jitter in the total jitter tolerance may have any amplitude and frequency in the unshaded region of thisfigure.

85 Ul p-p

Sinusoidal
Jitter
Amplitude

0.10 Ul p-p

22.1 kHz Frequency 1.875MHz 20 MHz

Figure 15. Single frequency sinusoidal jitter limits

2.11.3 MIl management

This section provides electrical and thermal design recommendations for successful application of the P1010.

2.11.3.1 Mll management DC electrical characteristics

The MDC and MDIO are defined to operate at asupply voltage of 2.5 V. The DC electrical characteristicsfor MDIO and MDC
are provided in thistable.

Table 36. Ml management DC electrical characteristics
At recommended operating conditions with LVpp = 2.5V

Parameter Symbol Min Max Unit Note
Output high voltage VoH 2.00 LVpp + 0.3 \Y —
(LVpp = Min, IOH = -1.0 mA)
Output low voltage VoL GND -0.3 0.40 \ —
(LVDD = Min, IOL =1.0 mA)
Input high voltage V4 1.70 LVpp + 0.3 \Y —
Input low voltage VL -0.3 0.70 \Y —
Input high current I — 10 UA 1,2
(Vin=LVpp)
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Table 36. MIl management DC electrical characteristics

At recommended operating conditions with LVpp = 2.5V

Parameter Symbol Min Max Unit Note
Input low current m -15 — UA —
(Vin = GND)
Note:
1. EC1_MDC and EC1_MDIO operate on LVpp.
2. In this case, the symbol V,\ represents the LV, and TV,y symbols referenced in Table 3.
2.11.3.1.1 Ml management AC electrical specifications
Thistable provides the MIl management AC timing specifications.
Table 37. MIl Management AC Timing Specifications
Parameter/Condition Symbol Min Typ Max Unit Note
MDC frequency fvpc — 25 — MHz 2
MDC period tvpc — 400 — ns —
MDC clock pulse width high tMDCH 32 — — ns —
MDC to MDIO delay tmpkHDx | (16*tpi ci) — 3 — (16*tp o) + 3 ns 3,4
MDIO to MDC setup time t\MDDVKH 5 — — ns —
MDIO to MDC hold time {MDDXKH 0 — — ns —

Note:

1. The symbols used for timing specifications follow the pattern of t st two letters of functional block)(signal)(state)(reference)(state) fOr
inputs and t(firs’[ two letters of functional block)(reference)(state)(signal)(state) for outputs. For example, typkHpx 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, typpykn Symbolizes management data timing (MD) with respect to the time data input signals (D)
reach the valid state (V) relative to the ty,pc clock reference (K) going to the high (H) state or setup time. For rise and fall
times, the latter convention is used with the appropriate letter: R (rise) or F (fall).

2. This parameter is dependent on the platform clock frequency (MIIMCFG [MgmtCIK] field determines the clock frequency
of the MgmtClk Clock EC_MDC).

3. This parameter is dependent on the platform clock frequency. The delay is equal to 16 platform clock periods +3 ns. For
example, with a platform clock of 333 MHz, the min/max delay is 48 ns + 3 ns. Similarly, if the platform clock is 400 MHz,
the min/max delay is 40 ns + 3 ns.

4. top_cik is the platform (CCB) clock.
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This figure shows the M1l management interface timing diagram.

l<

< tvpe > tMDCR —>

MDC

tMbcH tMpcF

o S/
tMDDVKH 4" <
>

<— tMDDXKH

MDIO
(Output)

tMDKHDX —>

Figure 16. MIl management interface timing diagram
2.11.4 eTSEC IEEE Std 1588™ timing specifications

2.11.4.1 eTSEC IEEE Std 1588 DC electrical characteristics

This table shows the | EEE 1588 DC electrical characteristics when operating at LV pp = 2.5V supply.

Table 38. eTSEC IEEE 1588 DC Electrical Characteristics (LVpp = 2.5V)
For recommended operating conditions with LVpp =2.5V

Parameter Symbol Min Max Unit Note
Input high voltage ViH 1.70 — \% —
Input low voltage Vi — 0.70 \Y, —
Input current (LV; = 0 V or LV,y = LVpp) (I — +40 LA 2
Output high voltage (LVpp = min, gy = —1.0 mA) VoH 2.00 — \Y —
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, symbols referenced in Table 2 and Table 3..

2.11.5 eTSEC IEEE 1588 AC specifications
Thistable provides the IEEE 1588 AC timing specifications.

Table 39. eTSEC 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 tr1s88CLK tcep/2 — Trx_cLK*7 ns 1,34
TSEC_1588_CLK duty cycle tr1588CLKH 40 50 60 % —

Itr1s88CLK
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Table 39. eTSEC IEEE 1588 AC timing specifications (continued)

For recommended operating conditions, see Table 3.

Parameter/Condition Symbol Min Typ Max Unit Note
TSEC_1588_CLK peak-to-peak jitter tT1588CLKINI — — 250 ps —
Rise time eTSEC_1588_CLK (20%-80%) | trissscLKINR 1.0 — 2.0 ns —
Fall time e TSEC_1588_CLK (80%—20%) | tr1s88CLKINF 1.0 — 2.0 ns —
TSEC_1588_CLK_OUT clock period tr1s88CLKOUT 2 X tr1588CLK — — ns —
TSEC_1588_CLK_OUT duty cycle t11588CLKOTH 30 50 70 % —

ItrisgscLkouT
TSEC_1588_PULSE_OUT tr15880V 0.5 — 3.0 ns —
TSEC_1588_TRIG_IN pulse width tT1588TRIGH 2*t71588CLK_MAX — — ns 2

Note:

1. Trx cLk is the max clock period of eTSEC receiving clock selected by TMR_CTRL[CKSEL]. See the P1010 QorlQ
Integrated Processor 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 P1010 QorlQ
Integrated Processor Reference Manual for a description of TMR_CTRL registers.

3. The maximum value of tr15g3ck is not only defined by the value of Try ¢k, but also defined by the recovered clock. For
example, for 10/100/1000 Mbps modes, the maximum value of trysggck is 2800, 280, and 56 ns respectively.

4. tccp denotes the clock period of system clock (CCB).

This figure shows the data and command output AC timing diagram.

NOTE

In the following figure, the output delay is counted by starting at the rising edge if
tr1s88cL KoUT IS non-inverting. Otherwise, it is counted starting at the falling edge.

<« trissscLkout >
> 1T1588CLKOTH

==
L

B

TSEC_1588_CLK_OUT 7é

tr15880V

A

TSEC_1588_PULSE_OUT
TSEC_1588_TRIG_OUT

Figure 17. eTSEC IEEE 1588 output AC timing
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This figure shows the data and command input AC timing diagram.

<« lTissBCLK 5

< > tr1588CLKH

TSEC_1588_CLK T T _w

TSEC_1588_TRIG_IN

tr1588TRIGH

-
<

Y

Figure 18. eTSEC IEEE 1588 input AC timing

2.12 USB

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

2.12.1 USB DC electrical characteristics

This table provides the DC electrical characteristics for the ULPI interface when operating at BVpp = 3.3 V.

Table 40. USB DC electrical characteristics (3.3 V)
For recommended operating conditions, see Table 3.

Parameter Symbol Min Max Unit Note
Input high voltage \m 2 — \% 1
Input low voltage VL — 0.8 \Y, 1
Input current (BV,y =0V or BV,y = BVpp) N — +40 UA 2
Output high voltage (BVpp = min, Igy = -2 mA) VoH 2.8 — \Y, —
Output low voltage (BVpp = min, Ig. =2 mA) VoL — 0.3 \Y, —

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 BV, represents the input voltage of the supply. It is referenced in Table 3.
This table provides the DC electrical characteristics for the ULPI interface when operating at BVpp = 2.5 V.

Table 41. USB 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 Vi — 0.7 \Y 1
Input current (BV,y = 0V or BV)\ = BVpp) IN — +40 LA 2
Output high voltage (BVpp = min, gy = —2 mA) Vo 2.0 — \% —
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Table 41. USB DC electrical characteristics (2.5 V) (continued)

For recommended operating conditions, see Table 3.

Electrical characteristics

Output low voltage (BVpp = min, Ig; =2 mA) VoL — 0.4 \ —
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 BV, represents the input voltage of the supply. It is referenced in Table 3.
This table provides the DC electrical characteristics for the ULPI interface when operating at BVpp = 1.8 V.
Table 42. USB DC Electrical characteristics (1.8 V)
For recommended operating conditions, see Table 3.
Parameter Symbol Min Max Unit Note
Input high voltage ViH 1.25 — 1
Input low voltage Vi — 0.6 \Y 1
Input current (BV; = 0 V or BV, = BVpp) I — +40 LA 2
Output high voltage (BVpp = min, gy = —2 mA) VoH 1.35 — \% —
Output low voltage (BVpp = min, I = 2 mA) VoL — 0.4 \Y —
Note:
1. The min V, .and max V|4 values are based on the respective min and max BVy values found in Table 3.
2. The symbol BV, represents the input voltage of the supply. It is referenced in Table 3.
2.12.2 USB AC electrical specifications
This table describes the general timing parameters of the USB interface of the device.
Table 43. USB general timing parameters (ULPI Mode Only)6
For recommended operating conditions, see Table 3.
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 1 — ns 2,3,4,5
USB clock to output valid—all outputs tuskHoV — 7 ns 2,3,4,5
Output hold from USB clock—all outputs tuskHOX 2 — ns 2,3,4,5
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Table 43. USB general timing parameters (ULPI Mode Only)8 (continued)

For recommended operating conditions, see Table 3.

Parameter Symbol? Min Max Unit Note

Note:

1. The symbols for timing specifications follow the pattern of t(girst o letters of functional block)(signal)(state) (reference)(state) fOr

inputs and Yirst two letters of functional block)(reference)(state)(signal)(state) fOr outputs. For example, tysjxkn 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,

tuskHox 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.

3. All signals are measured from BVpp/2 of the rising edge of the USB clock to 0.4 x OVpp of the signal in question for 3.3

V signaling levels.

Input timings are measured at the pin.

5. For 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 that of the leakage current specification.

6. When switching the data pins from outputs to inputs using the USBn_DIR pin, the output timings will be violated on that
cycle because the output buffers are tristated asynchronously. This should not be a problem, because the PHY should
not be functionally looking at these signals on that cycle as per ULPI specifications.

N

E

These two figures provide the USB AC test load and signals, respectively.

Output —{) Zp=50Q (>_\A/\A_OVDD/2
R, =50 Q

L

Figure 19. USB AC test load

USB_CLK
tuSIXKH ! :
| |
Input Signals . | ::
| | | | |
| | | | |
| | | | |
| | | | |
| | | | |
| | | | |
| | | | |
=< tyskHov | tuskHOX ——> ’<7 | |
Output Signals: 'r _________ > _______ l ____________ 1'

Figure 20. USB signals
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Thistable provides the USB clock input (USB_CLK) AC timing specifications.

Table 44. USB_CLK AC timing specifications

Electrical characteristics

error

second order high-pass filter of 500 kHz
bandwidth

Parameter/Condition Conditions Symbol Min Typ Max Unit
Frequency range Steady state fuse cik N | 59.97 60 60.03 | MHz
Clock frequency tolerance — tcLk_ToL —-0.05 0 0.05 %
Reference clock duty cycle |Measured at 1.6 V tcLk_puTy 40 50 60 %
Total input jitter/time interval | Peak-to-peak value measured with a tcLk Py — — 200 ps

2.12.3 On-chip USB PHY
This section describesthe AC electrical specificationsfor the on-chip USB PHY. See Chapter 7 in the USB Specifications, Rev.

2, for more information.

Thistable provides the USB clock input (USBPHY _CLK) AC timing specifications.
Table 45. USBPHY_CLK AC Timing specifications

For recommended operating conditions, see Table 3.

Parameter Conditions Symboll Min Max Unit | Note
Frequency range Steady state fuse_cLk_IN — 24 MHz | —
Rise/Fall time — tysrr — 6 ns | —
Clock frequency tolerance — tcik_ToL —-0.005 | +0.005 % —
Reference clock duty cycle | Measured at 1.6 V tcLk_puTy 40 60 % —
Total input jitter/time RMS value measured with a second order teLk_py — 5 ps —
interval error high-pass filter of 500 kHz bandwidth

2.12.4 IBIAS_REXT filter
Following filter circuit must be implemented on IBIAS_REXT pin.
Filter component should be placed as much close to SoC pin as possible.
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Figure 21. IBIAS_REXT filter circuit

2.12.5 Threshold detect increase

Following register programming should be performed during USB PHY initialization
1. Read S1[26:31]
2. SetCl[8] and C1]9] to'1'
3. Write C2[11] = 1 and C2[13:15] = S1[29:31] and C2[16:18] = S1[26:28]

where C1 istheregister at (CCSRBAR + 0xe5000), C2 isthe register at (CCSRBAR + 0xe5004) and Sl istheregister at
(CCSRBAR + 0xe5014).

2.13 Integrated flash controller
This section describes the DC and AC electrical specifications for the integrated flash controller.

2.13.1 Integrated flash controller DC electrical characteristics
This table provides the DC electrical characteristics for the integrated flash controller when operating at BV pp = 3.3 V.

Table 46. Integrated flash controller 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 i — 0.8 \% 1
Input current Iin — +40 HA 2
(VlN =0Vor V|N = BVDD)

Output high voltage VoH 2.8 — \% —
(BVDD = min, lop=-1 mA)

Output low voltage VoL — 0.4 \Y —
(BVDD = min, IOH =2 mA)
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Table 46. Integrated flash controller DC electrical characteristics (3.3 V) (continued)
For recommended operating conditions, see Table 3.

Parameter Symbol Min Max Unit Note

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, symbol referenced in Section 2.1.2, “Recommended operating conditions.”

This table provides the DC electrical characteristics for the integrated flash controller when operating at BV pp = 2.5 V.
Table 47. Integrated flash controller DC electrical characteristics (2.5 V)

For recommended operating conditions, see Table 3.

Parameter Symbol Min Max Unit Note
Input high voltage A 1.7 — \% 1
Input low voltage VL — 0.7 \Y 1
Input current N — +40 HA 2

(V|N =0Vor V|N = BVDD)

Output high voltage VoH 2.0 — Y, —
(BVDD = min, IOH =-1 mA)

Output low voltage VoL — 0.4 \ —
(BVDD = min, lOL =1 mA)

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

2. The symbol V|, in this case, represents the BV symbol referenced in Section 2.1.2, “Recommended operating conditions.”
This table provides the DC electrical characteristics for the integrated flash controller when operating at BVpp = 1.8 V.
Table 48. Integrated Flash controller DC electrical characteristics (1.8 V)

For recommended operating conditions, see Table 3.

Parameter Symbol Min Max Unit Note
Input high voltage ViH 1.25 — \% 1
Input low voltage Vi — 0.6 \ 1
Input current N — +40 UA 2

(V|N =0Vor V|N = BVDD)

Output high voltage VoH 1.35 — \% —
(BVDD = min, lOH =-0.5 mA)

Output low voltage VoL — 0.4 \Y, —
(BVDD = min, lOL =0.5 mA)

Note:

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

2.13.2 Integrated flash controller AC Timing specifications
This section describes the AC timing specifications for the integrated flash controller.
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2.13.2.1

Integrated flash controller AC timing specifications

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

This table describes the timing specifications of the integrated flash controller interface.

Table 49. Integrated Flash controller timing specifications (BVpp =3.3V, 2.5V, and 1.8 V)

For recommended operating conditions, see Table 3.

Parameter Symboll Min Max | Unit | Note
IFC_CLK cycle time tiBK 10 — ns —
IFC_CLK duty cycle tiekH/tiBK 45 55 % —
IFC_CLK|n] skew to IFC_CLK[m] tiBKSKEW — 150 ps 2
Input setup tiBIVKH 4 — ns —
Input hold tiBIXKH 1 — ns —
Output delay (Except AVD) tiBKLOVL — 15 ns —
Output delay (For AVD) tiBKLOV2 — 1 ns —
Output hold tiBKLOX -2 — ns 5
IFC_CLK to output high impedance for AD tiBkLOZ — 2 ns 3
AVD output negation to AD output transition (LATCH hold time) tiBONOT 0.5 — ns 4

Note:

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

2. Skew is measured between different IFC_CLK signals at BVpp/2.

3. Forthe 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. tgonoT IS @ measurement of the maximum time between the negation of AVD and any change in AD when

FTIMO_CSn[TEAHC]=0.

5. Here the negative sign means output transit happens earlier than the falling edge of IFC_CLK.

2.13.2.2 Test condition

Thisfigure provides the AC test load for the integrated flash controller.

Z,=50Q

Output 46\)
ol

(WBVDD/Z
R, =50 Q

Figure 22. Integrated flash controller AC Test load
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This figure shows the AC timing diagram.

IFC_CLK[m]

—> tBIXKH

| | | |
: ! liBivkH < : |
Input Signals [ /AN R U Lol !

tiBkLOV1 tiBKLOX
<> >
|
Output Signals I
(ExceptAVD) trtorrrrre Y Y/ Tttty |
|
|
|
AD |

(address phase). - - - _ _ .

YskLOV2

AVD ------

AD

(data phase). - . - - - - R S o -><X><—:><—><-

Figure 23. Integrated flash controller signals

Thisfigure appliesto al the controllers that |FC supports.

For input signals, the AC timing datais used directly for al controllers. For output signal's, each type of controller providesits
own unique method to control the signal timing. The final signal delay value for output signalsis the programmed delay plus
the AC timing delay.

This figure shows how the AC timing diagram appliesto GPCM. The same principle also applies to other controllers of |FC.

NOTE

Inthe following figure, tyco, trad, teane: teade tacse tes tens twp are programmable. See the
P1010 reference manual.

For output signals, each type of controller provides its own unique method to control the
signal timing. Thefinal signal delay value for output signalsisthe programmed delay plus
the AC timing delay.
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Kaddress } ; read data ' . address { : write data .

ADI[0:31]
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'€ Leane + tiekLov
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1 ! ' t +t
' ! , ‘eadc IBKLOV

' )
> € focse + tipkLov
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: | B —
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: —> <— et tigkiov !
E E E : twp+ tiBkLOV —):‘ X
< read >| < write ———>
Figure 24. GPCM output timing diagram
2.14 Enhanced secure digital host controller (eSDHC)
This section describes the DC and AC electrical specifications for the eSDHC interface of the P1010.
2.14.1 eSDHC DC electrical characteristics
Thistable provides the DC electrical characteristics for the eSDHC interface of the P1010.
Table 50. eSDHC interface DC electrical characteristics
At recommended operating conditions with BVpp = 3.3 V or 1.8V
Characteristic Symbol Condition Min Max Unit Note
Input high voltage Vi — 0.625 x BVpp — \Y 1
Input low voltage VL — — 0.25 x BVpp \Y 1
Output high voltage VoH lop =—100 uA at BVppmin | 0.75x BVpp — \Y —
Output low voltage VoL loL = 100UA at BVppmin — 0.125 x BVpp \Y —
Input/output leakage current Iinloz — -10 10 UuA —

Note:
1. The min V, .and max V4 values are based on the respective min and max BV values found in Table 3.
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2.14.2 eSDHC AC timing specifications
Thistable provides the eSDHC AC timing specifications as defined in Figure 26.

Table 51. eSDHC AC Timing Specifications

At recommended operating conditions with BVpp = 3.3 V or 1.8V

Electrical characteristics

Parameter Symbol Min Max Unit Note
SDHC_CLK clock frequency: fsesck MHz 2,4
SD/SDIO Full-speed/High-speed mode 0 25/50
MMC Full-speed/High-speed mode 20/52
SDHC_CLK clock low time—Full-speed/High-speed mode tsEscKL 10/7 — ns 4
SDHC_CLK clock high time—Full-speed/High-speed mode tsEsCKH 10/7 — ns 4
SDHC_CLK clock rise and fall times tsEsckr/ — 3 ns 4
tsFsckF
Input setup times: SDHC_CMD, SDHC_DAT_x, SDHC_CD to tSESIVKH 25 — ns 4
SDHC_CLK
Input hold times: SDHC_CMD, SDHC_DAT_x, SDHC_CD to tSESIXKH 25 — ns 34
SDHC_CLK
Output delay time: SDHC_CLK to SDHC_CMD, SDHC_DAT_x tSHSKHOV -3 3 ns 4
valid

Note:

1. The symbols used for timing specifications herein follow the pattern of st three letters of functional block)(signal)(state)

(reference)(state) for inputs and t(first three letters of functional block)(reference)(state)(signal)(state) for outputs. For example, tFHsKHOV
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

representation 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. In full speed mode, clock frequency value can be 0—25 MHz for a SD/SDIO card and 0-20 MHz for a MMC card. In high
speed mode, clock frequency value can be 0-50 MHz for a SD/SDIO card and 0-52 MHz for a MMC card.
3. To satisfy hold timing, the delay difference between clock input and cmd/data input must not exceed 2ns.

4, CCARD 40 pF, (1 Card), and CL = CBUS + CHOST + CCARD <40 pF
This figure provides the eSDHC clock input timing diagram.

eSDHC
External Clock
operational mode

t

SHSCKL

Ishscr >

—| |-—

VM = Midpoint Voltage (OVDD/2) tsisckr SHSCKF

Figure 25. eSDHC Clock input timing diagram
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This figure provides the data and command input/output timing diagram.

External Clock =X N

t s hsixkH
SHSIVKH

SD_DAT/CMD ><
Inputs

SD_DAT/CMD

Outputs _>< ><

>

tSHSKHOV

VM = Midpoint Voltage (OVDD/2)

Figure 26. eSDHC data and command input/output timing diagram referenced to clock

2.15 Programmable Interrupt Controller (PIC)
specifications
This section describes the DC and AC electrical specifications for PIC on the P1010.

2.15.1 PIC DC electrical characteristics

Thistable provides the DC electrical characteristics for the PIC interface.
Table 52. PIC DC electrical characteristics

For recommended operating conditions, see Table 3.

Parameter Symbol Min Max Unit Note
Input high voltage \m 2 — \% 1
Input low voltage VL — 0.8 \Y, 1
Input current (OVy = 0V or OV = OVpp) N — +40 UA 2
Output high voltage (OVpp = min, lgy = -2 MA) VoH 24 — \Y, —
Output low voltage (OVpp = min, Ig. =2 mA) VoL — 0.4 \Y, —

Note:

1. The min V| and max V4 values are based on the respective min and max OV values found in Table 3.
2. The symbol OV represents the input voltage of the supply. It is referenced in Table 3.
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2.15.2

PIC AC timing specifications

Thistable provides the PIC input and output AC timing specifications.

Table 53. PIC input AC timing specifications

For recommended operating conditions, see Table 3.

Electrical characteristics

Parameter

Symbol

Min

Max

Unit

Note

PIC inputs—minimum pulse width

teiwip

SYSCLK

Note:

1. PIC inputs and outputs are asynchronous to any visible clock. PIC outputs should be synchronized before use by any
external synchronous logic. PIC inputs are required to be valid for at least tpyp NS to ensure proper operation when working

in edge-triggered mode.

216 JTAG

This section describes the AC electrical specifications for the IEEE Std 1149.1™ (JTAG) interface of the P1010.

2.16.1

JTAG DC electrical characteristics

Thistable provides the JTAG DC electrical characteristics.
Table 54. JTAG 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 \Y 1
Input current (OV,y = OV or OV, = OVpp) In — +40 UA 2
Output high voltage (OVpp = min, lgy = -2 MA) VoH 2.4 — \% —
Output low voltage (OVpp = min, Ig. =2 mA) VoL — 0.4 \Y —
Note:
1. The min V| and max V4 values are based on the respective min and max OV values found in Table 3
2. The symbol OV represents the input voltage of the supply. It is referenced in Table 3.
2.16.2 JTAG AC timing specifications
This table provides the JTAG AC timing specifications as defined in Figure 27 through Figure 30.
Table 55. JTAG AC timing specifications
For recommended operating conditions see Table 3.
Parameter Symbol Min Max Unit Note
JTAG external clock frequency of operation fite 0 33.3 MHz —
JTAG external clock cycle time tyre 30 — ns —
JTAG external clock pulse width measured at 1.4 V tITKHKL 15 — ns —
JTAG external clock rise and fall times tyrer and tyrge 0 2 ns —
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Table 55. JTAG AC timing specifications (continued)

For recommended operating conditions see Table 3.

Parameter Symbol Min Max Unit Note
TRST assert time trrsT 25 — ns 2
Input setup times —
Boundry-scan USB only 14
L TDVKH — ns
TDI, and TMS 4 _
Input hold times t3TDXKH 10 — ns —
Output valid times 3
Boundry Scan Data t3TkLDV . 15 ns
TDO 10
Output hold times t3TKLDX 30 — ns 3
JTAG external clock to output high impedance t3TkLDZ 4 10 ns —

Note:

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

and tgirst two letters of functional block)(reference)(state)(signal)(state) fOr outputs. For example, tyrpyky Symbolizes JTAG device timing
(JT) with respect to the time data input signals (D) reaching the valid state (V) relative to the t;1g clock reference (K) going

to the high (H) state or setup time. Also, t;pxkn Symbolizes JTAG timing (JT) with respect to the time data input signals (D)
reaching the invalid state (X) relative to the tjrg 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).

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

. All outputs are measured from the midpoint voltage of the falling/rising edge of t+¢| 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.

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

Output {) Zp=50Q O—\/\/\/\—OVDDIZ
R, =50 Q

Figure 27. 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 28. JTAG clock input timing diagram
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Thisfigure provides the TRST timing diagram.

TRST VM VM

>
>

(< trRsT |

VM = Midpoint Voltage (OVpp/2)

Figure 29. TRST Timing Diagram

Thisfigure provides the boundary-scan timing diagram.

JTAG
External Clock N VM N VM
tTDVKH —>
. <— U3TDXKH
Boundary Input_
Data Inputs Data Valid
< tyTKLDV
tTkLDX —> —
Boundary .
Data Outputs Output Data Valid

Data Outputs

—> UTKLDZ ’<7
Boundary Output Data Valid > ‘ N

VM = Midpoint Voltage (OVpp/2)

Figure 30. Boundary-scan timing diagram

217 I12C

This section describes the DC and AC electrical characteristics for the 12C interfaces of the P1010.

2.17.1 12C DC electrical characteristics
Thistable provides the DC electrical characteristics for the 12C interfaces.

Table 56. I°C 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 \Y 1
Output high voltage VoH 2.4 — \% —
Output low voltage VoL 0 0.4 \Y 2
Pulse width of spikes which must be suppressed by the input filter | tjoxHkL 0 50 ns 3
Input current each 1/0O pin (input voltage is between 0.1 x OVpp I -10 10 JIVAN 4
and 0.9 x OVpp(max)
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Table 56. I°C DC electrical characteristics (continued)
For recommended operating conditions, see Table 3.

Parameter Symbol Min Max Unit Note

Capacitance for each 1/O pin (of — 10 pF —

Note:

1. The min V| and max V| values are based on the respective min and max OV, values found in Table 3.
2. Output voltage (open drain or open collector) condition = 3 mA sink current.

3. See the P1010 QorIQ Integrated Processor Reference Manual for information on the digital filter used.
4. 1/0O pins obstruct the SDA and SCL lines if OVpp is switched off.

2.17.2 1°C AC electrical specifications

Thistable provides the AC timing parameters for the 12C interfaces.

Table 57. I°C AC electrical specifications

For recommended operating conditions see Table 3. All values refer to V, (min) and V,_(max) levels (see Table 56)

Parameter Symbol Min Max Unit Note

SCL clock frequency fioc 0 400 kHz 2
Low period of the SCL clock tocL 1.3 — us —
High period of the SCL clock tiocH 0.6 — us —
Setup time for a repeated START condition tiosVKH 0.6 — us —
Hold time (repeated) START condition (after this period, the first tosxKL 0.6 — us —
clock pulse is generated)
Data setup time f12DVKH 100 — ns —
Data hold time: toDXKL us 3

CBUS compatible masters - -

12C bus devices 0 —

Data output delay time tioovkL — 0.9 us 4
Set-up time for STOP condition t12PVKH 0.6 — us —
Bus free time between a STOP and START condition tI2KHDX 1.3 — us —
Noise margin at the LOW level for each connected device VL 0.1 x OVpp — \Y —
(including hysteresis)
Noise margin at the HIGH level for each connected device VNH 0.2 x OVpp — \Y, —
(including hysteresis)
Capacitive load for each bus line Cb — 400 pF —
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Table 57. I°C AC electrical specifications (continued)

For recommended operating conditions see Table 3. All values refer to V,; (min) and V,_(max) levels (see Table 56)

Parameter Symbol Min Max Unit Note

Note:

1. The symbols used for timing specifications herein follow the pattern tirst wo letters of functional block)(signal)(state)(referepce)(state)
for inputs and tgirst two letters of functional block)(reference)(state)(signal)(state) fOr outputs. For example, tjppykH Symbolizes 1“C timing
(12) with respect to the time data input signals (D) reaching the valid state (V) relative to the t;,¢ clock reference (K) going to
the high (H) state or setup time. Also, togxk Symbolizes 1°C timing (12) for the time that the data with respect to the START
condition (S) went invalid (X) relative to the t;,c clock reference (K) going to the low (L) state or hold time. Also, t;;pykH
symbolizes 1’c timing (12) for the time that the data with respect to the STOP condition (P) reaches the valid state (V) relative
to the t),¢ clock reference (K) going to the high (H) state or setup time.

. The requirements for 12c frequency calculation must be followed. See Freescale application note AN2919, “Determining the
I12C Frequency Divider Ratio for SCL.”

. As a transmitter, the P1010 provides a delay time of at least 300 ns for the SDA signal (referred to as the V,ynin Of the SCL
signal) to bridge the undefined region of the falling edge of SCL to avoid unintended generation of a START or STOP
condition. When the P1010 acts as the 12C bus master while transmitting, it drives both SCL and SDA. As long as the load
on SCL and SDA are balanced, the P1010 does not generate an unintended START or STOP condition. Therefore, the 300
ns SDA output delay time is not a concern. If under some rare condition, the 300 ns SDA output delay time is required for
the P1010 as transmitter, application note AN2919 referred to in note 4 below is recommended.

4. The maximum t,oyk, has only to be met if the device does not stretch the LOW period (o) of the SCL signal.

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

Output 4€> Zp=50 Q ()—\/v\/\—OVDDQ
R, =50 Q

L

Figure 31. I2C AC test load

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

—
L

- —n
SDA X /

N A _ N _ [ |

—3 ti2DvKH tokHKL

1 tosxkL, T | 1<—

SCL
> tosxkL tocH < Y2svkH t2pvkH <~
s —>| < t2pxkL, tzovkL Sr P s

Figure 32. 1°C Bus AC timing diagram

2.18 GPIO

This section describes the DC and AC electrical specifications for the GPIO interface of the P1010.
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2.18.1

GPIO DC electrical characteristics

Thistable provides the DC electrical characteristics for the GPIO interface when operating from 3.3-V supply.
Table 58. GPIO DC electrical characteristics (3.3 V)

For recommended operating conditions, see Table 3.

(BVDD = min, IOL =2 mA)

Parameter Symbol Min Max Unit Note
Input high voltage A 2 — \%
Input low voltage VL — 0.8 \Y
Input current N — +40 UA
(BV|N =0Vor BV|N = BVDD)
Output high voltage VoH 2.4 — \% —
(BVDD = min, IOH =-2 mA)
Low-level output voltage VoL — 0.4 \% —

Note:

1. The min V| and max V| values are based on the min and max BV y respective values found in Table 3.
2. The symbol BV, represents the input voltage of the supply. It is referenced in Table 3.

Thistable provides the DC electrical characteristics for the GPIO interface when operating from 2.5-V supply.
Table 59. GPIO DC electrical characteristics (2.5 V)

For recommended operating conditions, see Table 3.

(BVDD = min, IOL =2 mA)

Parameter Symbol Min Max Unit Note

Input high voltage ViH 1.7 — \% 1
Input low voltage Vi — 0.7 \ 1
Input current N — +40 UA 2
(BV|N =0Vor BV|N = BVDD)

Output high voltage VoH 1.7 — \% —
(BVDD = min, IOH =2 mA)

Low-level output voltage VoL — 0.7 \Y —

Note:

1. The min V| and max V4 values are based on the min and max BV, respective values found in Table 3.
2. The symbol BV, represents the input voltage of the supply. It is referenced in Table 3.

Thistable provides the DC electrical characteristics for the GPIO interface when operating from 1.8-V supply.
Table 60. GPIO DC electrical characteristics (1.8 V)

For recommended operating conditions, see Table 3.

Parameter Symbol Min Max Unit Note
Input high voltage ViH 1.2 — \% 1
Input low voltage Vi — 0.6 \Y, 1
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Table 60. GPIO DC electrical characteristics (1.8 V) (continued)

For recommended operating conditions, see Table 3.

Parameter Symbol Min Max Unit Note
Input current (BV|y = 0 V or BV )y = BVpp, N — +40 A 2
Output high voltage (BVpp = min, lgy = —-0.5 mA) VoH 1.35 — \% —
Low-level output voltage (BVpp = min, I = 0.5 mA) VoL — 0.4 \Y, —
Note:
1. The min V, .and max V| values are based on the min and max BV, respective values found in Table 3.
2. The symbol BV, represents the input voltage of the supply. It is referenced in Table 3.
2.18.2 GPIO AC timing specifications
This table provides the GPIO input and output AC timing specifications.
Table 61. GPIO input AC timing specifications
For recommended operating conditions, see Table 3.
Parameter Symbol Min Unit Note
GPIO inputs—minimum pulse width tPiwiD 20 ns 1

Note:

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

This figure provides the AC test load for the GPIO.

Output _€) Z,=50 Q (‘\ M OVpp/2
| IJ R, =500

Figure 33. GPIO AC test load

2.19 FlexCAN

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

2.19.1

Thistable providesthe DC electrical characteristics for the FlexCAN interface when operating from a 3.3 V supply.

FlexCAN DC electrical characteristics

Table 62. FlexCAN 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 \Y 1
Input current (OV, = 0 V or OV, = OVpp) In — +40 UA 2
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Table 62. FlexCAN DC electrical characteristics (3.3 V) (continued)

For recommended operating conditions, see Table 3.

Parameter Symbol Min Max Unit Note
Output high voltage (OVpp = min, lgy = -2 MA) Vo 2.4 — \% —
Output low voltage (OVpp = min, Ig. =2 mA) VoL — 0.4 \Y, —
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 OV represents the input voltage of the supply. It is referenced in Table 3.
2.19.2 FlexCAN AC timing specifications
Thistable provides the AC timing specifications for the FlexCAN interface.
Table 63. FlexCAN AC timing specifications
For recommended operating conditions, see Table 3.
Parameter Min Max Unit Note
Baud rate 10 1000 Kbps —
2.20 TDM
This section describes the DC and AC electrical specifications for the TDM of the P1010
2.20.1 TDM DC electrical characteristics
Thistable provides the DC electrical characteristics TDM.
Table 64. TDM DC electrical characteristics
For recommended operating conditions, see Table 3.
Characteristic Symbol Min Max Unit Note
Input high voltage \m 2.0 — 1
Input low voltage VL -0.3 0.8 \Y 1
Input current (OVy = 0V or OV = OVpp) N — +40 LA 2
Output high voltage (OVpp = min, lgy = -2 MA) VoH 24 — \Y —
Output low voltage (OVpp = min, Ig. =2 MA) VoL — 0.4 \Y —

Note:

1. The min V| and max V4 values are based on the min and max BV, respective values found in Table 3.
2. The symbol BV, represents the input voltage of the supply. It is referenced in Table 3.

2.20.2 TDM AC electrical characteristics

Thistable provides input and output AC timing specifications for TDM interface.
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Table 65. TDM AC timing specifications

Electrical characteristics

Parameter/Condition Symbol Min Max Unit Note
TDM_TX_CLK/TDM_RX_CLK tom 62.5 — ns —
TDM_TX_CLK/TDM_RX_CLK rise/fall time tomMrtDME — 5 ns —
TDM_TX_CLK/TDM_RX_CLK high pulse width tom_HIGH 8.0 — ns —
TDM_TX_CLK/TDM_RX_CLK low pulse width tom_Low 8.0 — ns —
TDM all input setup time tDMIVKH 3.0 — ns —
TDM_RX_DATA hold time {DMRDIXKH 35 — ns —
TDM_TFS/TDM_RFS input hold time tOMESIXKH 2.0 — ns 2
TDM_TX_CLK High to TDM_TX_DATA output active tom_ouTac 4.0 — ns 2
TDM_TX_CLK High to TDM_TX_DATA output valid toMTKHOV — 14.0 ns —
TDM_TX_DATA hold time tDMTKHOX 2.0 — ns —
TDM_TX_CLK High to TDM_TX_DATA output high tom_ouTHI — 10.0 ns —
impedance
TDM_TFS/TDM_RFS output valid tDMESKHOV — 135 ns —
TDM_TFS/TDM_RFS output hold time tDMESKHOX 25 — ns —

Note:

1. The symbols used for timing specifications herein follow the pattern of tist wo letters of functional block)(signal)(state)
(reference)(state) fO INPULS @Nd Y(first o letters of functional block)(reference)(state)(signal)(state) fOr outputs. For example, trpmiykh
symbolizes TDM timing (DM) with respect to the time the input signals (I) reach the valid state (V) relative to the TDM Clock,
trc, reference (K) going to the high (H) state or setup time. Also, output signals (O), hold (X).

2. Output values are based on 30 pF capacitive load.

3. Inputs are referenced to the sampling that the TDM is programmed to use. Outputs are referenced to the programming
edge they are programmed to use. Use of the rising edge or falling edge as a reference is programmable. TDMxTCK and

TDMxRCK are shown using the rising edge.

Thisfigure shows the TDM receive signal timing.

tom
<
toM_HIGH tom_Low
< >«
TDM_RX_CLK
tomMIvKH
TDMXRD ~-----4 | P
toMIVKH
TDMXRFS . ¢ 1 .
tpmFSKHOV

TDM_RFS (output)

«— IDMFSKHOX

Figure 34. TDM receive signals
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Thisfigure shows the TDM transmit signal timing.

. tom
tbM_HIGH tbm Low
< <
TDM_TX_CLK toMTKHOY toM_ouTHI
¢ tomMTKHOX
DM_OUTAG >
TDM_TX_DATA - - ————————f —————— | ) - -
TDM_RX_CLK
> < tpMFSKHOV
> <« IDMFSKHOX
TDM_TFS (outputy | l -
t IDMFSIXKH l
DMIVKH
TDMXTFS (input) - — — — — __ & | N _____.

Figure 35. TDM Transmit Signals

2.21 High-Speed Serial Interfaces (HSSI)

The P1010 features one Serializer/Deserializer (SerDes) interfaces to be used for high-speed serial interconnect applications.
The SerDes interface can be used for PCl Express data transfers and for SGMI1 application.

This section describes the common portion of SerDes DC electrical specifications, which isthe DC requirement for SerDes
Reference Clocks. This section also shows the SerDes data lan€’s transmitter and receiver reference circuits.

2.21.1 Signal terms definition

The SerDes utilizes differential signaling to transfer dataacrossthe serial link. This section definesterms used in the description
and specification of differential signals.

Figure 36 shows how the signals are defined. For the purpose of illustration, only one SerDes laneis used for description. The
figure showsthe waveform for either atransmitter output (SDn_TX and SDn_TX) or areceiver input (SDn_RX and SDn_RX).
Each signal swings between A volts and B voltswhere A > B.

Using this waveform, the definitions are as follows. To simplify illustration, the following definitions assume that the SerDes
transmitter and receiver operatein afully symmetrical differential signaling environment.
1. Single-Ended Swing

The transmitter output signals and the receiver input signals SDn_TX, SDn_TX, SDn_RX and SDn_RX each have a
peak-to-peak swing of A — B volts. Thisisaso referred as each signal wire's Single-Ended Swing.

2. Differential Output Voltage, Vop (or Differential Output Swing):

The Differential Output Voltage (or Swing) of the transmitter, Vop, is defined as the difference of the two
complimentary output voltages: V gp,, tx — Vapn 1x. The Vop value can be either positive or negative.

3. Differential Input Voltage, V,p (or Differential Input Swing):

The Differential Input Voltage (or Swing) of the receiver, V p, is defined as the difference of the two complimentary
input voltages: Vgpn, rx — Vson rx. The V) p value can be either positive or negative.

4. Differential Peak Voltage, Vprgp

The peak value of the differential transmitter output signal or the differential receiver input signal is defined as
Differential Peak Voltage, Vp rrp = |A — BJ Volts.
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5. Differential Peak-to-Peak, Vp rrp-p

Since the differential output signal of the transmitter and the differential input signal of the receiver each range from
A —B to—(A —B) Volts, the peak-to-peak value of the differential transmitter output signal or the differential receiver
input signal is defined as Differential Peak-to-Peak Voltage, Vp rrp-p = 2% Vpiprp =2 X% |(A —B)| Volts, whichis
twice of differential swing in amplitude, or twice of the differential peak. For example, the output differential
peak-peak voltage can also be calculated as Vx_pirrp-p = 2% [Vopl-

6. Differential Waveform

The differential waveform is constructed by subtracting the inverting signal (SDn_TX, for example) from the
non-inverting signal (SDn_TX, for example) within a differential pair. Thereis only one signal trace curvein a
differential waveform. The voltage represented in the differential waveform isnot referenced to ground. See Figure 36
as an example for differential waveform.

7. Common Mode Voltage, V¢,

The Common Mode Voltage is equal to one half of the sum of the voltages between each conductor of a balanced
interchange circuit and ground. In this example, for SerDes output, V oy oyt = (VSDn_TX + VSDn TX)/2= (A + B) /
2, which is the arithmetic mean of the two complimentary output voltages within adifferential pair. In asystem, the
common mode voltage may often differ from one component’s output to the other’sinput. Sometimes, it may even be
different between the receiver input and driver output circuits within the same component. It is also referred to as the
DC offset occasionally.

SDn_TX or
SDn_RX
A \Volts - — -
_____ - Vem = (A+B)/2
SDn_TX or
SDn_RX
BVolts - — -

Differential Swing, V|p or Vop = A-B
Differential Peak Voltage, Vp|pgp = |A - B|

Differential Peak-Peak Voltage, Vprrpp = 2*Vp)rrp (NOt shown)

Figure 36. Differential Voltage Definitions for Transmitter or Receiver

Toillustrate these definitions using real values, consider the case of a current mode logic (CML) transmitter that has acommon
mode voltage of 2.25 V and each of its outputs, TD and TD, has a swing that goes between 2.5V and 2.0 V. Using these val ues,
the peak-to-peak voltage swing of each signal (TD or TD) is500 mV p-p, which is referred as the single-ended swing for each
signal. In this example, since the differential signaling environment is fully symmetrical, the transmitter output’s differential
swing (Vop) has the same amplitude as each signal’s single-ended swing. The differential output signal ranges between 500
mV and -500 mV, in other words, Vgp is 500 mV in one phase and —-500 mV in the other phase. The peak differential voltage
(VpiFrp) 15500 mV. The peak-to-peak differential voltage (Vp)rrp-p) is 2000 mV p-p.

2.21.2 SerDes reference clocks

The SerDes reference clock inputs are applied to an internal PLL whose output creates the clock used by the corresponding
SerDeslanes. The SerDesreference clock inputsare SD_REF_CLK and SD_REF_CLK for PCI Express and SGMII interface.

The following sections describe the SerDes reference clock requirements and some application information.
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2.21.2.1

SerDes reference clock receiver characteristics

Thisfigure shows areceiver reference diagram of the SerDes reference clocks.

T

% 50 Q
SDn_REF_CLK [X

SDn_REF_CLK }_ﬂ
50 Q

Figure 37. Receiver of SerDes reference clocks

Input
Amp

The characteristics of the clock signals are as follows:

The supply voltage requirements for XVpp srpsp are specified in Table 2 and Table 3.
SerDes reference clock receiver reference circuit structure:

TheSD_REF CLK and SD_REF CLK areinternally AC-coupled differential inputsasshownin Figure 37. Each
differential clock input (SD_REF _CLK or SD_REF_CLK) has a50-Qtermination to SGND_SRDS followed by
on-chip AC-coupling.

The external reference clock driver must be able to drive this termination.

The SerDes reference clock input can be either differential or single-ended. See the Differential Mode and
Single-ended Mode description below for further detailed requirements.

The maximum average current requirement that also determines the common mode voltage range:

When the SerDes reference clock differentia inputs are DC coupled externally with the clock driver chip, the
maximum average current allowed for each input pinis8 mA. In this case, the exact common mode input voltage
isnot critical aslong asit iswithin the range alowed by the maximum average current of 8 mA (refer to the
following bullet for more detail), since the input is AC-coupled on-chip.

This current limitation sets the maximum common mode input voltage to be less than 0.4 V (0.4 V/50 = 8 mA)
while the minimum common mode input level is 0.1V above SGND_SRDS. For example, aclock with a 50/50
duty cycle can be produced by a clock driver with output driven by its current source from OmA to 16mA

(0-0.8 V), such that each phase of the differential input has a single-ended swing from 0 V to 800 mV with the
common mode voltage at 400 mV.

If the device driving the SD_REF CLK and SD_REF_CLK inputs cannot drive 50 Qto SGND_SRDS DC, or it
exceeds the maximum input current limitations, then it must be AC-coupled off-chip.

The input amplitude requirement is described in detail in the following sections.

2.21.2.2

The DC level requirement for the P1010 SerDes reference clock inputs is different depending on the signaling mode used to
connect the clock driver chip and SerDes reference clock inputs as described below.

Differential Mode

DC level requirement for SerDes reference clocks

The input amplitude of the differential clock must be between 400 mV and 1600 mV differential peak-peak (or
between 200 mV and 800 mV differential peak). In other words, each signal wire of the differential pair must have
asingle-ended swing less than 800 mV and greater than 200 mV. This requirement is the same for both external
DC-coupled or AC-coupled connection.
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— For external DC-coupled connection, as described in Section 2.21.2.1, “ SerDes reference clock receiver
characteristics,” the maximum average current requirements sets the requirement for average voltage (common
mode voltage) to be between 100 mV and 400 mV. Figure 38 showsthe SerDes reference clock input requirement
for DC-coupled connection scheme.

— For external AC-coupled connection, there is no common mode voltage requirement for the clock driver. Since
the external AC-coupling capacitor blocksthe DC level, the clock driver and the SerDes reference clock receiver
operate in different command mode voltages. The SerDes reference clock receiver in this connection scheme has
its common mode voltage set to SGND_SRDS. Each signal wire of the differential inputsis alowed to swing
below and above the command mode voltage (SGND_SRDS). Figure 39 shows the SerDes reference clock input
requirement for AC-coupled connection scheme.

200 mV < Input Amplitude or Differential Peak < 800 mV
SD_REF_CLK / Vmax < 800 mV

100mV < Vem < 400 mV

SD_REF CLK Vmin >0V

Figure 38. Differential reference clock input DC requirements (external DC-coupled)

200 mV < Input Amplitude or Differential Peak < 800mV
SDn_REF_CLK /

L/

Vmax < Vecm + 400 mV

vcm

SDn REF CLK Vmin > Vcm — 400 mV

Figure 39. Differential Reference clock input DC requirements (external AC-coupled)

» Single-ended Mode

— Thereference clock can also be single-ended. The SD_REF CLK input amplitude (single-ended swing) must be
between 400 mV and 800 mV peak-peak (from Vn 10 Vax) With SD_REF_CLK either left unconnected or
tied to ground.

— TheSD_REF_CLK input average voltage must be between 200 and 400 mV. Figure 40 shows the SerDes
reference clock input requirement for single-ended signaling mode.

— To meet the input amplitude requirement, the reference clock inputs might need to be DC or AC-coupled
externally. For the best noise performance, the reference of the clock could be DC or AC-coupled into the unused
phase (SD_REF_CLK) through the same source impedance as the clock input (SD_REF_CLK) in use
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400mV < SD_REF_CLK Input Amplitude < 800mV

- — = = |

L/

SD_REF_CLK

e

SD_REF CLK

Figure 40. Single-Ended reference clock input DC requirements

2.21.2.3 AC requirements for SerDes reference clocks
Thistableliststhe AC requirements, for the PCI Express and SGMII SerDes reference clocks, that should be guaranteed by the

customer’s application design.

Table 66. SD_REF_CLK and SD_REF_CLK input clock requirements

Parameter Symbol Min | Typ |Max | Unit | Note
SD_REF_CLK/ SD_REF_CLK frequency range tcLk REE — 1100/12| — |MHz 1
B 5

SD_REF_CLK/ SD_REF_CLK clock frequency tolerance tcLk_ToL -350| — |[+35|ppm | —
0

SD_REF_CLK/ SD_REF_CLK reference clock duty cycle teik_puTy 40 50 60 | % 4

SD_REF_CLK/SD_REF_CLK max deterministic peak-peak Jitter at 106 teik_pg — — 42 | ps —

BER

SD_REF_CLK/ SD_REF_CLK total reference clock jitter at 10°® BER telk T3 — — 86 | ps 2

(Peak-to-peak jitter at refClk input)

SD_REF _CLK/SD_REF_CLK rISIng/faIIIng edge rate tCLKRR/tCLKFR 1 — 4 Vins 3

Differential input high voltage \m 200 — — | mV 4

Differential input low voltage VL — — |-20| mV 4
0

Rising edge rate (SDn_REF_CLK) to falling edge rate (SDn_REF_CLK) Rise-Fall — — 20 | % 56

matching Matching
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Table 66. SD_REF_CLK and SD_REF_CLK input clock requirements (continued)

Parameter Symbol Min | Typ |Max | Unit | Note

Note:

1. Only 100/125 have been tested. Other in-between values do not work correctly with the rest of the system.

2. Limits from PCI Express CEM Rev 2.0

3. Measured from —200 mV to +200 mV on the differential waveform (derived from SDn_REF_CLK minus SDn_REF_CLK).The
signal must be monotonic through the measurement region for rise and fall time. The 400-mV measurement window is
centered on the differential zero crossing.

4. Measurement is taken from the differential waveform.

Measurement is taken from the single-ended waveform.

6. Matching applies to the rising edge for SDn_REF_CLK and falling edge rate for SDn_REF_CLK. It is measured using a
200 mV window centered on the median cross point where SDn_REF_CLK rising meets SDn_REF_CLK falling. The median
cross point is used to calculate the voltage thresholds that the oscilloscope uses for the edge rate calculations. The rise edge
rate of SDn_REF_CLK should be compared to the fall edge rate of SDn_REF_CLK, the maximum allowed difference should
not exceed 20% of the slowest edge rate. See Figure 42.

o

Rise Edge Rate Fall Edge Rate

V|H =+200mv. - — — — — S N N — — — — — — - —
o0V - — — — (ff — — — — — — — — — — — — — N\ — — — — — — -
V||_=—200mV - —— - - - - - — - — — — — —_ — — -

SDn_REF_CLK —
SDn_REF_CLK | | | |

Figure 41. Differential measurement points for rise and fall time

Tearl Trise

s . /
VcRoss mepian +100 MV

VeRoss MEDIAN Venoss MEDIAN y

"

Venoss mepiay *100 MV

Figure 42. Single-ended measurement points for rise and fall time matching

P1010 QorlQ Integrated Processor Hardware Specifications, Rev. 2

Freescale Semiconductor 79




Electrical characteristics

2.21.2.4 SerDes transmitter and receiver reference circuits
This figure shows the reference circuits for SerDes data lane’s transmitter and receiver.

SD_TXn SD_RXn

50 Q
-“WwWw—[R

Transmitter 50Q Receiver

50Q

AW——NX
SD_TXn SD_Rxn 50 Q

Figure 43. SerDes transmitter and receiver reference circuits

The DC and AC specification of SerDes datalanes are defined in each interface protocol section below, based on the application
usage:

»  Section 2.22, “PCI Express’

e Section 2.23, “Seria ATA (SATA)”

e Section 2.11.2, “SGMII Interface electrical characteristics’

Notethat external AC Coupling capacitor isrequired for the abovethree serial transmission protocols per the protocol’s standard
requirements.

2.22 PCIl Express

This section describes the DC and AC electrical specifications for the PCI Express bus of the P1010.

2.22.1 DCrequirements for PCl Express SD_REF_CLK and SD _REF _CLK

For more information, see Section 2.21.2.2, “DC level requirement for SerDes reference clocks.”

2.22.2 PCIl Express DC physical layer specifications

This section contains the DC specifications for the physical layer of PCI Express on this device.

2.22.2.1 PCIl Express DC physical layer transmitter specifications

This section discusses PCI Express DC physical layer transmitter specifications for 2.5 Gh/s.

Thistable defines the PCI Express (2.5 Gb/s) DC specifications for the differential output at all transmitters (TXs). The
parameters are specified at the component pins.

Table 67. PCI Express (2.5Gb/s) Differential transmitter (TX) output DC specifications

For recommended operating conditions, see Table 3.

Symbol Parameter Min | Typical | Max | Unit Comments

VTX—DIFFp-p Differential Peak-to-Peak 800 1000 1200 mV VTX—DIFFp—p = 2*|VTX—D+ - VTX—D—l' See Note 1.
Output Voltage
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Table 67. PCI Express (2.5Gb/s) Differential transmitter (TX) output DC specifications (continued)
For recommended operating conditions, see Table 3.

Symbol Parameter Min | Typical | Max | Unit Comments
V1x-pe-raTIO | D€- Emphasized Differential | 3.0 35 4.0 dB |Ratio of the Vry_prrp-p Of the second and following
Output Voltage (Ratio) bits after a transition divided by the Vrx_pjrpp-p Of
the first bit after a transition. See Note 1.
Zrx.pire-pc | DC Differential TX 80 100 120 Q |TX DC Differential mode Low Impedance
Impedance
Z1x-DC Transmitter DC Impedance | 40 50 60 Q |Required TX D+ as well as D- DC Impedance

during all states

Note:

1. Specified at the measurement point into a timing and voltage compliance test load, as shown in Figure 44, and measured
over any 250 consecutive TX Uls.

2.22.2.2 PCIl Express DC physical layer receiver specifications

This section discusses PCI Express DC physical layer receiver specifications for 2.5 Ghis.

Thistable defines the PCI Express (2.5 Gb/s) DC specifications for the differential output at al transmitters (TXs). The
parameters are specified at the component pins.

Table 68. PCI Express (2.5 Gb/s) differential receiver (RX) input DC specifications
For recommended operating conditions, see Table 3.

Symbol Parameter Min | Typical Max Unit Comments
VRX-DIFFp-p Differential Input 175 — 1200 mV  |Vex.pirrp-p = 2*VRx-D+ — VRx-D-|-
Peak-to-Peak Voltage See Note 1.
ZRX-DIFE-DC DC Differential Input 80 100 120 Q RX DC Differential mode impedance.
Impedance See Note 2
Zrx-DC DC Input Impedance | 40 50 60 Q Required RX D+ as well as D- DC

Impedance (50 + 20% tolerance). See
Notes 1 and 2.

ZRX-HIGH-IMP-DC Powered Down DC 50 k — — Q Required RX D+ as well as D- DC
Input Impedance Impedance when the Receiver
terminations do not have power. See
Note 3.
VRx-IDLE-DET-DIFFp-p |Electrical Idle Detect | 65 — 235 MV | Vrx-IDLE-DET-DIFFp-p = 2*VRX-D+ "VRX-D-|
Threshold Measured at the package pins of the
Receiver
Note:

1. Specified at the measurement point and measured over any 250 consecutive Uls. The test load in Figure 44 should be used
as the RX device when taking measurements. If the clocks to the RX and TX are not derived from the same reference clock,
the TX Ul recovered from 3500 consecutive Ul must be used as a reference for the eye diagram.

2. Impedance during all LTSSM states. When transitioning from a Fundamental Reset to Detect (the initial state of the LTSSM)
there is a 5 ms transition time before Receiver termination values must be met on all un-configured Lanes of a Port.

3. The RX DC common mode impedance that exists when no power is present or fundamental reset is asserted. This helps
ensure that the receiver detect circuit does not falsely assume a Receiver is powered on when it is not. This term must be
measured at 300 mV above the RX ground.
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2.22.3

PCI Express AC physical layer specifications

This section contains the DC specifications for the physical layer of PCI Express on this device.

22231

PCI Express AC physical layer transmitter specifications

This section discusses the PCI Express AC physical layer transmitter specifications for 2.5Gb/s.

Thistable defines the PCl Express (2.5Gh/s) AC specifications for the differential output at all transmitters (TXs). The
parameters are specified at the component pins. The AC timing specifications do not include RefClk jitter.

Table 69. PCI Express (2.5Gb/s) differential transmitter (TX) output AC specifications

Symbol Parameter Min | Typical | Max | Unit Comments
ul Unit Interval 399.8 | 400.00 | 400.1 | ps |Each Ulis 400 ps + 300 ppm. Ul does not account for
8 2 Spread Spectrum Clock dictated variations. See Note 1.
TIx-EYE Minimum TX 0.70 — — Ul | The maximum Transmitter jitter can be derived as
Eye Width Trx-MAx-aITTER = 1 = Trx-EYE= 0.3 UL
See Notes 2 and 3.
TTX-EYE-MEDIAN-to | M&Ximumtime | — — 0.15 Ul | Jitter is defined as the measurement variation of the
-MAX-JITTER between the crossing points (Vx.pirrp-p = 0 V) in relation to a
jitter median recovered TX Ul. A recovered TX Ul is calculated over
and maximum 3500 consecutive unit intervals of sample data. Jitter is
deviation from measured using all edges of the 250 consecutive Ul in the
the median. center of the 3500 Ul used for calculating the TX Ul. See
Notes 2 and 3.
Crx AC Coupling 75 — 200 nF | All Transmitters shall be AC coupled. The AC coupling is
Capacitor required either within the media or within the transmitting
component itself. See Note 4.
Note:

1. No test load is necessarily associated with this value.
2. Specified at the measurement point into a timing and voltage compliance test load, as shown in Figure 44, and measured
over any 250 consecutive TX Uls.
3. A Ttx.eye = 0.70 Ul provides for a total sum of deterministic and random jitter budget of Ttx_jtrER-MAX = 0.30 Ul for the
Transmitter collected over any 250 consecutive TX UIS. The Tty _evE-MEDIAN-to-MAX-JITTER Median is less than half of the
total TX jitter budget collected over any 250 consecutive TX Uls. It should be noted that the median is not the same as the
mean. The jitter median describes the point in time where the number of jitter points on either side is approximately equal
as opposed to the averaged time value.
4. P1010 SerDes transmitter does not have CTX built-in. An external AC Coupling capacitor is required.

2.22.3.2

PCI Express AC physical layer receiver specifications

This section discusses the PCI Express AC physical layer receiver specifications for 2.5 Gh/s.

Thistable defines the AC specifications for the PCI Express (2.5 Gb/s) differential input at all receivers (RXs). The parameters
are specified at the component pins. The AC timing specifications do not include RefClk jitter.

Table 70. PCI Express (2.5 Gb/s) Differential Receiver (rx) input AC specifications

Symbol Parameter Min | Typical | Max Unit Comments
ul Unit Interval 399.88| 400.00 | 400.12 ps |Each Ulis 400 ps + 300 ppm. Ul does not account for
Spread Spectrum Clock dictated variations. See Note 1.
P1010 QorlQ Integrated Processor Hardware Specifications, Rev. 2
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Table 70. PCI Express (2.5 Gb/s) Differential Receiver (rx) input AC specifications (continued)

to-MAX-JITTER

between the
jitter median
and maximum
deviation from
the median.

Symbol Parameter Min | Typical | Max Unit Comments
TRX-EYE Minimum 0.4 — — Ul  |The maximum interconnect media and Transmitter jitter
Receiver Eye that can be tolerated by the Receiver can be derived as
Width Trx-Max-JITTER = 1 - TRx-gYE= 0.6 UL
See Notes 2 and 3.
TRX-EYE-MEDIAN- |Maximum time | — — 0.3 Ul |Jitter is defined as the measurement variation of the

crossing points (Vrx-pirrp-p = 0 V) in relation to a
recovered TX Ul. A recovered TX Ul is calculated over
3500 consecutive unit intervals of sample data. Jitter is
measured using all edges of the 250 consecutive Ul in
the center of the 3500 Ul used for calculating the TX UI.
See Notes 2, 3 and 4.

Note:

1. No testload is necessarily associated with this value.
2. Specified at the measurement point and measured over any 250 consecutive Uls. The test load in Figure 44 should be used

as the RX device when taking measurements. If the clocks to the RX and TX are not derived from the same reference clock,
the TX Ul recovered from 3500 consecutive Ul must be used as a reference for the eye diagram.

. A Trx.eye = 0.40 Ul provides for a total sum of 0.60 Ul deterministic and random jitter budget for the Transmitter and
interconnect collected any 250 consecutive Uls. The TRX-EYE-MEDIAN-to-MAX-JITTER specification ensures a jitter
distribution in which the median and the maximum deviation from the median is less than half of the total. Ul jitter budget
collected over any 250 consecutive TX Uls. It should be noted that the median is not the same as the mean. The jitter median
describes the point in time where the number of jitter points on either side is approximately equal as opposed to the averaged
time value. If the clocks to the RX and TX are not derived from the same reference clock, the TX Ul recovered from 3500
consecutive Ul must be used as the reference for the eye diagram.

. Itis recommended that the recovered TX Ul is calculated using all edges in the 3500 consecutive Ul interval with a fit
algorithm using a minimization merit function. Least squares and median deviation fits have worked well with experimental
and simulated data.

2.22.3.3 Compliance test and measurement load

The AC timing and voltage parameters must be verified at the measurement point, as specified within 0.2 inches of the package
pins, into atest/measurement load shown in thisfigure.

NOTE

The allowance of the measurement point to be within 0.2 inches of the package pinsis
meant to acknowledge that package/board routing may benefit from D+ and D— not being
exactly matched in length at the package pin boundary. If the vendor does not explicitly
state where the measurement point islocated, the measurement point is assumed to be the
D+ and D— package pins.
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Figure 44. Compliance Test/Measurement Load

2.23 Serial ATA (SATA)

This section describes the DC and AC electrical specifications for the serial ATA (SATA) interface.

2.23.1 SATA DC Electrical characteristics
This section describes the DC €electrical characteristics for SATA.

2.23.1.1 SATA DC transmitter output characteristics

Thistable provides the DC differential transmitter output DC characteristics for the SATA interface at Genli or 1.5 Gbits/s
transmission.

Table 71. Genli/1.5G transmitter (Tx) DC specifications

At recommended operating conditions with SDx_AVpp = 1.

Parameter Symbol Min Typ Max Unit Note
Tx differential output voltage VSATA_TXDIFF 400 475 600 mV p-p 1
Tx differential pair impedance ZSATA_TXDIFFIM 85 100 115 Q 2

Note:

1. Terminated by 50 Q load.
2. DC impedance

Thistable provides the differential transmitter output DC characteristics for the SATA interface at Gen2i or 3.0 Gbits/s
transmission.

Table 72. Gen 2i/3G transmitter (Tx) DC specifications

At recommended operating conditions with SDx_AVpp = 1.

Parameter Symbol Min Typ Max Unit Note
Tx diff output voltage VSATA_TXD”:F 400 522.5 700 mV p-p 1
Tx differential pair impedance ZSATA_ TXDIFFIM 85 100 115 Q —
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Table 72. Gen 2i/3G transmitter (Tx) DC specifications (continued)
At recommended operating conditions with SDx_AVpp = 1.

Parameter Symbol Min Typ Max Unit Note

Note:
1. Terminated by 50 Q load.

2.23.1.2 SATA DC receiver (Rx) input characteristics

This table provides the Genli or 1.5 Ghits/s differential receiver input DC characteristics for the SATA interface.

Table 73. Gen1li/1.5 G receiver (Rx) input DC specifications
At recommended operating conditions with SDx_AVpp = 1.

Parameter Symbol Min Typical Max Unit Note
Differential input voltage VSATA RXDIFF 240 475 600 mV p-p 1
Differential Rx input impedance ZSATA RXSEIM 85 100 115 Q —
OOB signal detection threshold VsaTa_ooB 50 120 240 mV p-p 5

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

This table provides the Gen2i or 3 Ghits/s differential receiver input DC characteristics for the SATA interface.
Table 74. Gen2i/3 G receiver (Rx) input DC specifications

At recommended operating conditions with SDx_AVpp = 1.

Parameter Symbol Min Typical Max Unit Note
Differential input voltage VsATA RXDIFF 275 475 750 mV p-p 1
Differential Rx input impedance ZSATA_RXSEIM 85 100 115 Q 2
OOB signal detection threshold VsaTa_0OB 75 120 275 mV p-p 2

Note:

1. Voltage relative to common of either signal comprising a differential pair
2. DC impedance

2.23.2 SATA AC timing specifications

This section discusses the SATA AC timing specifications.
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2.23.2.1 AC requirements for SATA REF_CLK

The AC requirementsfor the SATA reference clock arelisted in thistable to be guaranteed by the customer’s application design.

Table 75. SATA Reference clock input requirements

At recommended operating conditions with SDx_AVpp =1

Parameter Symbol | Min Typ Max Utm Note
SD_REF_CLK/SD_REF_CLK frequency range tcik Rer | — | 100/125 | — | MH 1
/150 z
SD_REF_CLK/SD_REF_CLK clock frequency tolerance tcik_ToL |—350 — +35 | pp | —
0 m
SD_REF_CLK/SD_REF_CLK reference clock duty cycle (measured at 1.6 V) | tcix_pyt | 40 50 60 | % | —
Y
SD_REF_CLK/SD_REF_CLK cycle-to-cycle clock jitter (period jitter) toik ey | — — 100 | ps 2
SD_REF_CLK/SD_REF_CLK total reference clock jitter, phase jitter tcik py | =50 — +50 | ps | 2,3,
(peak-peak) 4
Note:
1. Caution: Only 100, 125, and 150 MHz have been tested. In-between values do not work correctly with the rest of the
system.
2. At RefCIk input
3. In afrequency band from 150 kHz to 15 MHz at BER of 1012
4. Total peak-to-peak deterministic jitter should be less than or equal to 50 ps.

This figure shows the reference clock timing waveform.

A A
Ref CLK

|
|
|
€ - - - - - - >
|
|
|

Figure 45. Reference clock timing waveform
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2.23.3 AC transmitter output characteristics

Thistable provides the differential transmitter output AC characteristics for the SATA interface at Genli or 1.5 Ghits/s
transmission. The AC timing specifications do not include RefCIk jitter.

Table 76. Genli/1.5 G transmitter (Tx) AC specifications

At recommended operating conditions with SDx_AVpp = 1

Electrical characteristics

Parameter Symbol Min Typ Max Unit Note
Channel speed tcH_sPEED — 1.5 — Gbps —
Unit Interval Tul 666.4333 666.6667 670.2333 ps —
Total jitter data-data 5 Ul UsaTa_TXTJ5UI — — 0.355 Ul p-p 1
Total jitter, data-data 250 Ul UsaTa_TXTI250U1 — — 0.47 Ul p-p 1
Deterministic jitter, data-data 5 Ul UsaTa_TXDJI5UI — — 0.175 Ul p-p 1
Deterministic jitter, data-data 250 Ul UsaTa_TXDJ250U1 — — 0.22 Ul p-p 1

Note:

1. Measured at Tx output pins peak to peak phase variation, random data pattern.

Thistable provides the differential transmitter output AC characteristics for the SATA interface at Gen2i or 3.0 Ghits/s
transmission. The AC timing specifications do not include RefClk jitter.

Table 77. Gen 2i/3 G transmitter (Tx) AC specifications

At recommended operating conditions with SDX_AVpp = 1

Parameter Symbol Min Typ Max Unit Note
Channel speed tcH_sPeeD — 3.0 — Gbps —
Unit Interval Tu 333.2167 333.3333 335.1167 ps —
Total jitter fcagg = fgaup + 10 UsaTa_TXTJfB/10 — — 0.3 Ul p-p 1
Total jitter fczgg = fgaup + 500 Usata_TxT3fB/500 — — 0.37 Ul p-p 1
Total jitter fczqp = fgaup + 1667 | Usata_TxTafB/1667 — — 0.55 Ul p-p 1
Deterministic jitter, UsaTa_TXDJfB/10 — — 0.17 Ul p-p 1
fcads = feaup + 10
Deterministic jitter, UsaTA_TXDJfB/500 — — 0.19 Ul p-p 1
fcads = feaup + 500
Deterministic jitter, USATA_TXDJfB/lBG? — — 0.35 Ul pP-p 1
fcads = feaup + 1667
Note:
1. Measured at Tx output pins peak-to-peak phase variation, random data pattern
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2.23.4 AC differential receiver input characteristics

Thistable providesthe Genli or 1.5 Gbhits/sdifferential receiver input AC characteristicsfor the SATA interface. The AC timing
specifications do not include RefClk jitter.

Table 78. Gen 1i/1.5G receiver (Rx) AC specifications

At recommended operating conditions with SDx_AVpp = 1

Parameter Symbol Min Typical Max Unit Note
Unit Interval Tul 666.4333 666.6667 670.2333 ps —
Total jitter data-data 5 Ul Usata_TXTI5UI — — 0.43 Ul p-p 1
Total jitter, data-data 250 Ul UsaTa_TxTI250U1 — — 0.60 Ul p-p 1
Deterministic jitter, data-data 5 Ul Usata_TxDJsul — — 0.25 Ul p-p 1
Deterministic jitter, data-data 250 Ul UsaTA_TXDJ250U1 — — 0.35 Ul p-p 1

Note:
1. Measured at receiver

Thistable providesthe differential receiver input AC characteristicsfor the SATA interface at Gen2i or 3.0 Ghits/stransmission.
The AC timing specifications do not include RefCIk jitter.

Table 79. Gen 2i/3G receiver (Rx) AC specifications

Parameter Symbol Min Typical Max Unit Note

Unit Interval Tul 333.2167 333.3333 335.1167 ps —
Total jitter fc3gg = fgaup + 10 USATA_TXT3fB/10 — — 0.46 Ul p-p 1
Total jitter fczgp = fgaup + 500 USATA_TXT3fB/500 — — 0.60 Ul p-p 1
Total jitter fc3gg = fgaup + 1667 UsATA_TXTJfB/1667 — — 0.65 Ul p-p 1
Deterministic jitter, fc3gg = feaup + 10 UsaTa_TxDJfB/10 — — 0.35 Ul p-p 1
Deterministic jitter, fcagg = fgaup + 500 | Usata TxDJfBI500 — — 0.42 Ul p-p 1
Deterministic jitter, UsaTA_TXDJfB/1667 — — 0.35 Ul p-p 1
fcads = fgaup + 1667

Note:
1. Measured at receiver

3 Hardware design considerations

3.1  System clocking

Thissection describesthe PLL configuration of the P1010. Notethat the platform clock isidentical to theinternal Core Complex

Bus (CCB) clock.

Thisdeviceincludes 6 PLLs, as follows:

» Theplatform PLL generates the platform clock from the externally supplied SY SCLK input. The frequency ratio
between the platform and SY SCLK is selected using the platform PLL ratio configuration bits as described in
Section 3.1.2, “Platform to SYSCLK PLL ratio.”
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» Thee500 core PLL generatesthe core clock from the platform clock. The frequency ratio between the €500 core clock
and the platform clock is selected using the €500 PL L ratio configuration bits as described in Section 3.1.3, “€500 core
to platform clock PLL ratio.”

e« TheDDR PLL generates the clocking for the DDR SDRAM controller. The frequency ratio between DDR clock and
platform clock is selected using the DDR PLL ratio configuration bits as described in section Section 3.1.4,
“DDR/SYSCLK PLL ratio”

Each of the two SerDesblockshasaPLL.
USB PHY PLL generates the clocking for internal USB PHY.

3.1.1 Clock ranges

This table provides the clocking specifications for the processor core, platform, memory.

Table 80. Processor clocking specifications

Maximum Frequency
Characteristic Unit Note
Min Max
€500 core processor frequency 400 1000 MHz 1,2,3
Platform CCB bus clock frequency 267 400 MHz 1,4,5

Note:

1. Caution: The platform clock to SYSCLK ratio and e500 core to platform clock ratio settings must be chosen such that
the resulting SYSCLK frequency, €500 (core) frequency, and platform clock frequency do not exceed their respective
maximum or minimum operating frequencies. See Section 3.1.2, “Platform to SYSCLK PLL ratio,” and Section 3.1.3,
“e500 core to platform clock PLL ratio,” and Section 3.1.4, “DDR/SYSCLK PLL ratio,” for ratio settings.

The minimum e500 core frequency is based on the minimum platform clock frequency of 267 MHz.

The reset config signal cfg_core_speed must be pulled low if the core frequency is 500MHz or below.

These values are preliminary and subject to change.

The reset config signal cfg_plat_speed must be pulled low if the CCB bus frequency is lower than 300 MHz.

aprwdn

3.1.1.1 DDR clock ranges
The DDR memory controller can run only in asynchronous mode.
This table provides the clocking specifications for the memory bus.

Table 81. Memory Bus Clocking specifications

Characteristic Min Max Unit Note

Memory bus clock frequency 333 400 MHz 1,2,3

Note:

1. Caution: The platform clock to SYSCLK ratio and e500 core to platform clock ratio settings must be chosen such that the
resulting SYSCLK frequency, e500 (core) frequency, and platform frequency do not exceed their respective maximum or
minimum operating frequencies. See Section 3.1.2, “Platform to SYSCLK PLL ratio,” and Section 3.1.3, “e500 core to
platform clock PLL ratio,” and Section 3.1.4, “DDR/SYSCLK PLL ratio,” for ratio settings.

2. The memory bus clock refers to the P1010 memory controllers’ Dn_MCK]0:5] and Dn_MCK]0:5] output clocks, running at
half of the DDR data rate.

3. In asynchronous mode, if the DDR data rate to the CCB clock rate is greater than 3:1 (i.e. DDR=3:CCB=1), than the DDR
performance monitor statistic accuracy cannot be guaranteed.

As ageneral guideline, the following procedures can be used for selecting the DDR datarate or platform frequency:
1. Start with the processor core frequency selection.
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2. Once the processor core frequency is determined, select the platform frequency from the options listed in Table 83.
Check the platform to SY SCLK ratio to verify avalid ratio can be choose from Table 85.

4. DDR datarate must be greater than the platform frequency. In other words, running DDR data rate lower than the
platform frequency in asynchronous mode is not supported by the P1010.

5. Verify al clock ratios to ensure that there is no violation to any clock and/or ratio specification.

w

3.1.2 Platform to SYSCLK PLL ratio

The clock that drives the internal CCB busis called the platform clock. The frequency of the platform clock is set using the
following reset signals, as shown in Table 82:

e SYSCLK input signal
e Binary valueon IFC_ADI[0:2] at power up
These signals must be pulled to the desired values.
Table 82. Platform/SYSCLK clock ratios

Binary Value of

IFC_ADI[0:2]Signals Platform: SYSCLK Ratio

000 4:1
001 5:1
010 6:1

All Others Reserved

3.1.3 e500 core to platform clock PLL ratio

Theclock ratio between the €500 core and the platform clock is determined by the binary value of IFC_AD[3:5] signalsat power
up. Table 83 describesthe supported ratios. Notethat IFC_AD[6] must be pulled low if the core frequency is450 MHz or bel ow.

Table 83. €500 core to platform clock ratios

Ingr)-\a[;)[IS\:/;Igizsgls €500 Core: Platform Ratio
010 11
011 1.5:1
100 2:1
101 251
110 31
All Others Reserved

3.1.4 DDR/SYSCLK PLL ratio

Thistable describesthe clock ratio between the DDR memory controller complex and the DDR PLL reference clock, SY SCLK,
which is not the memory bus clock. The DDR memory controller complex clock frequency is equal to the DDR datarate.

P1010 QorlQ Integrated Processor Hardware Specifications, Rev. 2

90 Freescale Semiconductor



Hardware design considerations

Table 84. DDR Clock ratio

Binary Value of IFC_AD[7:8]Signals | DDR:SYSCLK Ratio
00 8:1
01 10:1
10 12:1
11 Reserved

3.1.5 Frequency options

This section discusses interface frequency options.

3.15.1 SYSCLK and platform frequency options

This table shows the expected frequency options for SY SCLK and platform frequencies.
Table 85. SYSCLK and platform frequency options

SYSCLK (MHz)

Platform:

SYSCLK Ratio 66.66 83.33 100.00

Platform Frequency (MHz)1

4:1 267 333 400

5:1 333 — —

6:1 400 — —
Note:

1 Pplatform frequency values are shown rounded down to the
nearest whole number (decimal place accuracy removed)

3.2  Supply power default setting

P1010 is capable of supporting multiple power supply levels on its 1/0 supply. Table 86 shows the encoding used to select the
voltage level for each /O supply.

Table 86. Default voltage level for BVpp

BVpp_VSEL [0:1] 1/0 Voltage Level
00 3.3V
01 25V
10 18v
11 3.3v

P1010 QorlQ Integrated Processor Hardware Specifications, Rev. 2

Freescale Semiconductor 91



Hardware design considerations

3.3 Power supply design and sequencing

3.3.1 PLL power supply filtering

Each of the PLLsis provided with power through independent power supply pins. The AV pp level should always be equivalent
to Vpp, and these voltages must be derived directly from Vpp through alow frequency filter scheme.

The recommended solution for PLL filtering is to provide independent filter circuits per PLL power supply, asillustrated in
Figure 46, onefor each of the AV pp pins. By providing independent filtersto each PLL, the opportunity to cause noiseinjection
from one PLL to the other is reduced.

Thiscircuit isintended to filter noisein the PLL’s resonant frequency range from a500-kHz to 10-MHz range. It should be built
with surface mount capacitors with minimum Effective Series Inductance (ESL). Consistent with the recommendations of Dr.
Howard Johnson in High Speed Digital Design: A Handbook of Black Magic (Prentice Hall, 1993), multiple small capacitors
of equal value are recommended over a single large value capacitor.

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

Thisfigure shows the PLL power supply filter circuit for AVpp core, AVpp_ppr, AVpp_pLAT-
NOTE
* R=5Q+5%
* C1=10yF £ 10%, 603, X5R with ESL <0.5nH
* C2=1pF * 10%, 402 X5R with ESL <0.5 nH

R

Vpp © A 0 AVpp
C1 i i Cc2

| Low ESL Surface Mount Capacitors
GND

Figure 46. P1010 PLL power supply filter circuit

The SD1_AVpp, SD2_AVpp and USBVDD1_0 signals provides power for the analog portions of the SerDes PLL and USB
PHY PLL. To ensure stability of theinternal clock, the power supplied to the PLL isfiltered using a circuit similar to the one
shown infollowing Figure 47. For maximum effectiveness, the filter circuit should be placed as closely as possibleto the device
balls to ensure it filters out as much noise as possible. The ground connection should be near the SD1_AVpp, SD2_AVpp and
USBVDD1 0balls. The 0.003-pF capacitor is closest to the balls, followed by two 2.2-uF capacitor, and finally the 1-Qresistor
to the board supply plane. The capacitors are connected from SD1_AVpp, SD2_AVpp and USBVDD1_0 to the ground plane.
Use ceramic chip capacitors with the highest possible self-resonant frequency. All traces should be kept short, wide and direct.

This figure shows the PLL power supply filter circuit for SD1_AVpp, SD2_AVpp and USBVDDL1 0.

10Q

%

T

* 0 AVpp SRDS
0.003 pF

22pF? i 22pF?

GND
1. An 0805 sized capacitor is recommended for system initial bring-up

Figure 47. SerDes PLL power supply filter circuit
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3.4  Decoupling recommendations

Due to large address and data buses, and high operating frequencies, the device can generate transient power surges and high
frequency noisein its power supply, especially whiledriving large capacitive loads. This noise must be prevented from reaching
other componentsin the P1010 system. The device itself requires a clean, tightly regulated source of power. Therefore, it is
recommended that the system designer place at least one decoupling capacitor at each Vpp, BVpp, OVpp, GVpp, and LV pp
pin of the device. These decoupling capacitors should receive their power from separate Vpp BV pp, OVpp, GVpp, and LV pp,
and GND power planesin the PCB, utilizing short traces to minimize inductance. Capacitors may be placed directly under the
device using a standard escape pattern. Others may surround the part.

These capacitors should have a value of 0.01 or 0.1 yF. Only ceramic SMT (surface mount technology) capacitors should be
used to minimize lead inductance, preferably 0402 or 0603 sizes.

Inaddition, it isrecommended that there be several bulk storage capacitors distributed around the PCB, feeding the V pp, BVpp,
OVpp, GVpp, and LV pp planes, to enable quick recharging of the smaller chip capacitors. These bulk capacitors should have
alow ESR (equivalent series resistance) rating to ensure the quick response time necessary. They should also be connected to
the power and ground planes through two vias to minimize inductance. Suggested bulk capacitors—100-330 uF (AVX TPS
tantalum or Sanyo OSCON).

3.5 SerDes block power supply decoupling
recommendations

The SerDes block requires a clean, tightly regulated source of power (SVpp and XV pp) to ensure low jitter on transmit and
reliable recovery of datain the receiver. An appropriate decoupling scheme is outlined below.

Only surface mount technology (SMT) capacitors should be used to minimize inductance. Connections from all capacitorsto
power and ground should be done with multiple vias to further reduce inductance.

1. Theboard should have at least 10 x 10-nF SMT ceramic chip capacitors as close as possible to the supply balls of the
device. Where the board has blind vias, these capacitors should be placed directly below the chip supply and ground
connections. Where the board does not have blind vias, these capacitors should be placed in aring around the device
as close to the supply and ground connections as possible.

2. Thereshould be a 1-pF ceramic chip capacitor on each side of the device. This should be done for all SerDes supplies.

3. Between the device and any SerDes voltage regulator there should be a 10-pF, low equivalent series resistance (ESR)
SMT tantalum chip capacitor and a 100-uF, low ESR SMT tantalum chip capacitor. This should be donefor all SerDes
supplies.

3.6 Connection recommendations

To ensurereliable operation, it ishighly recommended to connect unused inputsto an appropriate signal level. All unused active
low inputs should be tied to V pp, BVpp, OVpp, GVpp, and LV pp asrequired. All unused active high inputs should be
connected to GND. All NC (no-connect) signals must remain unconnected. Power and ground connections must be made to all
external Vpp BVpp, OVpp, GVpp, and LV pp and GND pins of the device.

3.7  Pull-up and pull-down resistor requirements

The P1010 requires weak pull-up resistors on open drain type pins including 1°C pins (1 kQis recommended) and MPIC
interrupt pins (2—10 kQ is recommended).

Correct operation of the JTAG interface requires configuration of agroup of system control pins as demonstrated in Figure 50.

NOTE

Care must betaken to ensure that these pins are maintained at avalid deasserted state under
normal operating conditions, because most have asynchronous behavior, and spurious
assertion gives unpredictabl e results.
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3.8 Output buffer DC impedance
The P1010 drivers are characterized over process, voltage, and temperature. For all buses, the driver isapush-pull single-ended
driver type (open drain for I2C).

To measure Z (output impedance) for the single-ended drivers, an external resistor is connected from the chip pad to OV pp, or
GND. Then, the value of each resistor isvaried until the pad voltage is OVpp/2 (see Figure 61). The output impedance is the
average of two components, the resistances of the pull-up and pull-down devices. When datais held high, SW1 isclosed (SW2
is open) and Rp istrimmed until the voltage at the pad equals OV pp/2. Rp then becomes the resistance of the pull-up devices.
Rp and Ry, are designed to be close to each other in value. Then, Zg = (Rp + Ry)/2. Here OV pp refersto the power supply
associated with that particular pin, to know about the supply associated with any pin see Table 48.

Ry

SwW2

Pad
Data

SW1

GND
Figure 48. Driver Impedance measurement
This table summarizes the signal impedance targets. The driver impedances are targeted at minimum V pp, nominal OV pp,
90° C.
Table 87. Impedance characteristics

Impedance ”:C.’ Ethe_rnet, DUART, Control, DDR DRAM | Symbol Unit
Configuration, Power Management
RN 43 20 Zy Q
Rp 43 20 Zy Q

Note: Nominal supply voltages. See Table 3.

3.9 Configuration pin muxing

The P1010 provides the user with power-on configuration options which can be set through the use of external pull-up or
pull-down resistors of 4.7 kQ on certain output pins (see customer visible configuration pins). These pins are generally used as
output only pinsin normal operation.

While HRESET is asserted however, these pins are treated as inputs. The value presented on these pinswhile HRESET is
asserted, islatched when HRESET deasserts, at which time the input receiver is disabled and the /O circuit takes on its normal

function. Most of these sampled configuration pins are equipped with an on-chip gated resistor of approximately 20 kQ This
value should permit the 4.7-kQ resistor to pull the configuration pin to avalid logic low level. The pull-up resistor is enabled
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only during HRESET (and for platform /system clocks after HRESET deassertion to ensure capture of the reset value). When
theinput receiver is disabled the pull-up is also, thus allowing functional operation of the pin as an output with minimal signal
quality or delay disruption. The default valuefor all configuration bitstreated thisway has been encoded such that a high voltage
level puts the device into the default state and external resistors are needed only when non-default settings are required by the
user.

Careful board layout, including stubless connections to these pull-down resistors, coupled with the large val ue of the pull-down
resistor should minimize the disruption of signal quality or speed for output pins thus configured.

The platform PLL ratio and €500 PLL ratio configuration pins are not equipped with these default pull-up devices.

3.10 JTAG configuration signals

Boundary-scan testing is enabled through the JTAG interface signals. The TRST signal is optional in the IEEE 1149.1
specification, but is provided on all processors that implement the PowerPC architecture. The device requires TRST to be
asserted during reset conditions to ensure the JTAG boundary logic does not interfere with normal chip operation. Whileit is
possible to force the TAP controller to the reset state using only the TCK and TM S signals, generally systems assert TRST
during the power-on reset flow. Simply tying TRST to HRESET is not practical because the JTAG interfaceis also used for
accessing the common on-chip processor (COP) function.

The COP function of these processors allow aremote computer system (typically, a PC with dedicated hardware and debugging
software) to accessand control theinternal operations of the processor. The COP interface connects primarily through the JTAG
port of the processor, with some additional status monitoring signals. The COP port requires the ability to independently assert
HRESET or TRST in order to fully control the processor. If the target system has independent reset sources, such as voltage
monitors, watchdog timers, power supply failures, or push-button switches, then the COP reset signals must be merged into
these signals with logic.

The arrangement shown in Figure 50 allows the COP port to independently assert HRESET or TRST, while ensuring that the
target can drive HRESET aswell.

The COP interface has a standard header, shown in Figure 50 for connection to the target system, and is based on the 0.025"
square-post, 0.100" centered header assembly (often called a Berg header). The connector typically has pin 14 removed asa
connector key.

The COP header adds many benefits such as breakpoints, watchpoints, register and memory examination/modification, and
other standard debugger features. An inexpensive option can be to leave the COP header unpopulated until needed.

Thereis no standardized way to number the COP header; consequently, many different pin numbers have been observed from
emulator vendors. Some are numbered top-to-bottom then left-to-right, while others use | eft-to-right then top-to-bottom, while
still others number the pins counter clockwise from pin 1 (aswith an IC).

Regardless of the numbering, the signal placement recommended in Figure 50 is common to al known emulators.
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OVpp
From Target SRESET ¢ _D = SRESETS
Board Sources -
(if any) HRESET 'S 10 kQ HRESET!
COP_HRESET
13
COP_SRESET 10 kO
11 ®
10 kQ
°e
{5 10 kQ
10 kQ
COP_TRST TRST
M N
COP_VDD_SENSE? 10%
6 | COPVDD. A .
(6] 53— NC
7 = COP_CHKSTP_OUT e AT
B s _ _ CKSTP_OUT
10 kQ
[¢] o
8 143 10 kQ
O
No pin COP_CHKSTP_IN
o P CKSTP_IN
COP_TMS
9 [ ™S
COP Connector COP_TDO
~onn 1 |—= TDO
Physical Pinout COP_TDI
3 L DI
COP_TCK
7 TCK
10 kQ
21— NC
10 |— NC
r="
12 4
L .|
i

Notes: -
1. The COP port and target board should be able to independently assert HRESET and TRST to the processor
in order to fully control the processor as shown here.

2. Populate this with a 10 Qresistor for short-circuit/current-limiting protection.
3. The KEY location (pin 14) is not physically present on the COP header.

4. Although pin 12 is defined as a No-Connect, some debug tools may use pin 12 as an additional GND pin for
improved signal integrity.

5. This switch is included as a precaution for BSDL testing. The switch should be open during BSDL testing to avoid
accidentally asserting the TRST line. If BSDL testing is not being performed, this switch should be closed or removed.

6. Asserting SRESET causes a machine check interrupt to the e500 core.

Figure 49. JTAG interface connection
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COP_TCK
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COP_HRESET No pin

COP_CHKSTP_OUT
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NC

COP_TRST

COP_VDD_SENSE

COP_CHKSTP_IN

NC

NC

GND

Figure 50. COP connector physical pinout

3.10.1 Termination of unused signals

If the JTAG interface and COP header is not used, Freescal e recommends the following connections:

e TRST should betied to HRESET through a 0 kQ isolation resistor so that it is asserted when the system reset signal
(HRESET) is asserted, ensuring that the JTAG scan chain isinitialized during the power-on reset flow. Freescale
recommendsthat the COP header be designed into the system as shown in Figure 50. If thisisnot possible, theisolation
resistor allows future accessto TRST in case a JTAG interface may need to be wired onto the system in future debug

situations.

* TieTCK to OVpp through a10 kQresistor. This prevents TCK from changing state and reading incorrect datainto the

device.

»  No connection isrequired for TDI, TMS, or TDO.

3.11 Guidelines for high-speed interface termination

If the high-speed SerDesinterfaceis not used at al, the unused pin should be terminated as described in this section. However,
the SerDes must always have power applied to its supply pins.

The following pins must be left unconnected (float):

e SD_TX[3:0]
+  SD_TX[3:0]
The following pins must be connected to GND:
e SD_RX[3:0]
*  SD_RX[3:.0]

« SD_REF CLK
. SD REF CLK
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3.12 Thermal

This section describes the thermal specifications of the P1010.

3.12.1 Thermal characteristics
Thistable provides the package thermal characteristics.

Table 88. Package thermal characteristics

Characteristic JEDEC Board Symbol Value Unit Note
Junction-to-ambient Natural Convection Single layer board (1s) Reia 34 °C/wW 1,2
Junction-to-ambient Natural Convection Four layer board (2s2p) Reia 22 °C/wW 1,2,3
Junction-to-ambient (at 200 ft/min) Single layer board (1s) Reiva 27 °C/wW 1,3
Junction-to-ambient (at 200 ft/min) Four layer board (2s2p) Reiva 18 °C/wW 1,3
Junction-to-board thermal — Rgip 11 °C/wW 4
Junction-to-case thermal — Reic 7 °C/wW 5
Junction-to-package top thermal Natural Convection ¥)r 2 °C/wW 6

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.

2. Per JEDEC JESD51-2 and JESD51-6 with the board (JESD51-9) horizontal.

Per JEDEC JESD51-6 with board horizontal.

4. 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.

5. Thermal resistance between the die and the case top surface as measured by the cold plate method (MIL SPEC-883
Method 1012.1).

6. Thermal characterization parameter indicating the temperature difference between package top and the junction
temperature per JEDEC JESD51-2. When Greek letters are not available, the thermal characterization parameter is
written as Psi-JT.

w

Thistable provides the thermal resistance with heat sink in open flow.

Table 89. Thermal resistance with heat sink in open flow

Heat Sink with Thermal Grease Air Flow Thermal Resistance (° C/W)

23x23x10 mm Pin Fin Natural Convection 16.9
0.5 m/s 13.4

1m/s 11.6

2mls 10.0

35x35x18 mm Pin Fin Natural Convection 13.8
0.5 m/s 10.7

1m/s 9.3

2m/s 8.6
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Table 89. Thermal resistance with heat sink in open flow (continued)

Heat Sink with Thermal Grease Air Flow Thermal Resistance (° C/W)
53x54x25 mm Pin Fin Natural Convection 11.5
0.5m/s 9.1
1mls 8.3
2m/s 7.9

Simulations with heat sinks were done with the package mounted on the 2s2p thermal test board. A power value of TBD was
used for the heat sink simulations. The thermal interface material was atypical thermal grease such as Dow Corning 340 or
Wakefield 120 grease.

3.12.2 Recommended thermal model

Information about Flotherm models of the package or thermal data not available in this document can be obtained from your
local Freescale sales office.

3.12.3 Thermal management information

This section provides thermal management information for the plastic ball grid array (WB-TePBGA) package for air-cooled
applications. Proper thermal control design is primarily dependent on the system-level design—the heat sink, airflow, and
thermal interface material. The recommended attachment method to the heat sink is shown in Figure 51. The heat sink should
be attached to the printed-circuit board with the spring force centered over the die. This spring force should not exceed 10
pounds force (45 Newton).

WB-TePBGA Package

HeatSink\
vemsmeCL T[T [
weo (U LD

Thermal Interface Materia\

Wire

Di€

Printed-Circuit Board —» H B

2
Figure 51. Package exploded cross-sectional view with several heat sink options

The system board designer can choose between several types of heat sinksto place on the device. Ultimately, the final selection
of an appropriate heat sink depends on factors such as thermal performance at a given air velocity, spatial volume, mass,
attachment method, assembly, and cost.
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4 Package information

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

4.1  Package parameters for P1010
The package typeis 19mm x 19mm, 425 plastic ball grid array (WB-TePBGA-1). The package parameters are as follows:

Package outline 19 mm x 19mm

Interconnects 425

Pitch 0.8 mm

Module height (typical) 1.50 mm to 1.90 mm (Maximum)
Solder Balls 3.5% Ag, 96.5% Sn

Ball diameter (typical) 0.45 mm

4.2 Mechanical dimensions of P1010 WB-TePBGA

This figure shows mechanical dimensions and bottom surface nomenclature of the P1010 WB-TePBGA.
NOTE

» All dimensions are in millimeters.

» Dimensioning and tolerancing per ASME Y 14. 5M-1994.

e Maximum solder ball diameter measured parallel to Datum A.

» Datum A, the seating plane, is determined by the spherical crowns of the solder balls.
e Parallelism measurement shall exclude any effect of mark on top surface of package.

P1010 QorlQ Integrated Processor Hardware Specifications, Rev. 2
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Security fuse processor
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Figure 52. Mechanical Dimensions of P1010 WB-TePBGA package

5 Security fuse processor

The P1010 implements the Qorl Q platform’s trust architecture, supporting capabilities such as secure boot. Use of the trust
architecture features is dependent on programming fusesin the Security Fuse Processor (SFP). The details of the trust
architecture and SFP can be found in the P1010 QorlQ Integrated Processor Reference Manual.

In order to program SFP fuses, the user is required to supply 1.5V to the POV pp pin per Section 2.2, “ Power sequencing.”
POV pp should only be powered for the duration of the fuse programming cycle, with a per device limit of two fuse
programming cycles. All other times POV pp should be connected to GND. The sequencing requirements for raising and
lowering POV pp are shown in Figure 3. To ensure device reliability, fuse programming must be performed within the
recommended fuse programming temperature range per Table 3.

Users not implementing the Qorl Q platform’s trust architecture features are not required to program fuses and should connect
POV pp to GND.
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6 Ordering information

Thistable providesthe Freescal e part numbering nomenclature for the P1010. Note that the individual part numbers correspond
to amaximum processor core frequency. For available frequencies, contact your local Freescale sales office. Each part number
also contains arevision code which refers to the die mask revision number.

Table 90. Part numbering nomenclature
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P=45nm | 1 01= 0 [P = Prototype S=Std | E=SEC 5= H =800 MHz | H =800 A=
Single C = Quald to Temp Present | TEPBGA-1| F =667 MHz MHZ Rev 1.0
core Commercial Tier | X = Ext. | N=SEC Pbfree |D=533MHz| F=667
N = Quald to Temp Not K = 1000MHz MHz
Industrial Tier Present
6.1  Part marking
Parts are marked as the example shown in Figure 53.
NOTE

» ATWLYYWW isthe traceability code.

e CCCCC isthe country code.
e MMMMM isthe mask number.

*  YWWLAZ isthe assembly traceability code.
e PlOlaxtencdr isthe orderable part number. See Table 90 for details.

P10laxtencdr
CPU/DDR MHZ
ATWLYYWW
Ccccc

*MMMMM

YWWLAZ

TePBGA Il

Figure 53. Part marking for WB-TePBGA device

7 Product documentation

The following documents are required for acompl ete description of the device and are needed to design properly with the part:
* P1010 QorlQ Integrated Processor Reference Manual (P1010RM)
e €500 PowerPC Core Reference Manual (ES00CORERM)
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Revision history

This table summarizes arevision history for this document.

Table 91. Revision history

Rev.
Number

Date

Substantive Change(s)

03/2013

« In Table 3 modified names of temperature ranges.

 In Table 9 added power numbers for 1000 MHz CPU frequency.

 In Table 9 added power numbers for SVDD power for typical and maximum.
« In Table 80 modified max core clock frequency to 1000 MHz.

* In Table 90 added option for parts with CPU frequency of 1000 MHz.

06/2012

« Everywhere replaced signal name ALE with AVD.

« In Table 1 replaced note references from 5 to 25 for following signals, cfg_sys_pll_0, cfg_sys_pll_1,
cfg_sys_pll_2, cfg_ddr_pll_0, cfg_ddr_pll_1, cfg_core_pll_0, cfg_core_pll_1, cfg_core_pll_2,
cfg_rom_loc[0], cfg_rom_loc[1], cfg_rom_loc[2], cfg_rom_loc[3] because these signals doesn’t have
internal pull-ups during POR sequence.

« In Table 1 modified note associated with IBIAS_REXT signal. Modified IBIAS_REXT termination
circuit and added an programming sequence.

 In Table 3 removed note 4. Not applicable.

« In Table 10 modified typical and max I/O power numbers for USB PHY.

* In Table 6 modified “Maximum valid-to-high impedance time for actively driven POR configurations
with respect to negation of HRESET (max)” from 8 to 5.

* In Table 23 modified tDDKHDX, tDDKLDX (min) for 800MHz from 275 to 225 ns.

« In Table 33 modified note 4 to represent correct register fields.

 In note 4 of Table 49, replaced tLBOTOT with tIBOTOT.

 In Table 55 modified specifications for tJTDVKH and tJTKLDV.

» From Figure 32 removed tI2CR and tI2CF because those are not needed. These parameters are not
mentioned in table either.

« In Table 45 under conditions colum for total input jitter spec for USBPHY_CLK, changed “peak to
peak” to “RMS*.

11/2011

Initial public release
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