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Table 1. Pins listed by bus (continued)

Pin assignments and reset states

Signal Signal description pi|:1a|:::19|:er tz::; :S;‘I’j; Notes
D1_MECCH1 Error Correcting Code J5 I/0 | GVpp —
D1_MECC2 Error Correcting Code L10 I/0 | GVpp —
D1_MECC3 Error Correcting Code M10 I/0 | GVpp —
D1_MECC4 Error Correcting Code J8 I/0 | GVpp —
D1_MECC5 Error Correcting Code J7 /0 | GVpp —
D1_MECC6 Error Correcting Code L7 /0 | GVpp —
D1_MECC7 Error Correcting Code L9 /0 | GVpp —
D1_MAPAR_ERR Address Parity Error N8 I GVpp 40
D1_MAPAR_OUT Address Parity Out Y7 0] GVpp —
D1_MDMO Data Mask A16 O | GVpp —
D1_MDMH1 Data Mask D14 O | GVpp —
D1_MDM2 Data Mask D11 O | GVpp —
D1_MDMS3 Data Mask G11 O | GVpp —
D1_MDM4 Data Mask AD7 O | GVpp —
D1_MDM5 Data Mask AH8 O | GVpp —
D1_MDM6 Data Mask AL11 O | GVpp —
D1_MDM7 Data Mask AT10 O | GVpp —
D1_MDMS8 Data Mask K8 O | GVpp —
D1_MDQSO0 Data Strobe C16 /0 | GVpp —
D1_MDQSH1 Data Strobe G14 /0 | GVpp —
D1_MDQS2 Data Strobe D9 I/0 | GVpp —
D1_MDQS3 Data Strobe G9 /0 | GVpp —
D1_MDQS4 Data Strobe AD5 /0 | GVpp —
D1_MDQS5 Data Strobe AH6 /0 | GVpp —
D1_MDQS6 Data Strobe AM10 /0 | GVpp —
D1_MDQS7 Data Strobe AT12 /0 | GVpp —
D1_MDQS8 Data Strobe K6 I/0 | GVpp —
D1_MDQSO0 Data Strobe B16 I/0 | GVpp —
D1_MDQS1 Data Strobe F14 I/0 | GVpp —
D1_MDQS2 Data Strobe D8 I/0 | GVpp —
D1_MDQS3 Data Strobe G8 I/0 | GVpp —
D1_MDQS4 Data Strobe AD4 I/0 | GVpp —
D1_MDQS5 Data Strobe AH5 I/0 | GVpp —
D1_MDQS6 Data Strobe AM9 I/0 | GVpp —
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Table 1. Pins listed by bus (continued)

Pin assignments and reset states

Signal Signal description pi|:1a|:::19|:er tz::; :S;‘I’j; Notes
SDHC_DATO Data AP24 /0 | CVpp —
SDHC_DAT1 Data AT24 I/0 | CVpp —
SDHC_DAT2 Data AM23 /0 | CVpp —
SDHC_DAT3 Data AG22 I/0 | CVpp —
SDHC_DAT4/SPI_CS0 Data AN29 I/0 | CVpp | 26,31
SDHC_DAT5/SPI_CS1 Data AJ28 I/O | CVpp | 26,31
SDHC_DAT6/SPI_CS2 Data AR29 /0 | CVpp | 26, 31
SDHC_DAT7/SPI_CS3 Data AM29 /0 | CVpp | 26, 31
SDHC_CLK Host to Card Clock AL23 O | CVpp —
SDHC_CD/IIC3_SCL/GPIO16 Card Detection AK13 | | OVpp |26,27,31
SDHC_WP/IIC3_SDA/GPIO17 Card Write Protection AM14 I OVpp [26,27,31

eSPI
SPI_MOSI Master Out Slave In AT29 I/0 | CVpp —
SPI_MISO Master In Slave Out AH28 | CVpp —
SPI_CLK eSPI clock AK29 O CVpp —
SPI_CS0/SDHC_DAT4 eSPI chip select AN29 (0] CVpp 26
SPI_CS1/SDHC_DAT5 eSPI chip select AJ28 O | CVpp 26
SPI_CS2/SDHC_DAT6 eSPI chip select AR29 O | CVpp 26
SPI_CS3/SDHC_DAT7 eSPI chip select AM29 O | CVpp 26
IEEE 1588
TSEC_1588_CLK_IN Clock In AL35 | LVpp —
TSEC_1588_TRIG_IN1 Trigger In 1 AL36 I LVpp —
TSEC_1588_TRIG_IN2/EC1_RX_ER Trigger In 2 AK36 | LVpp —
TSEC_1588_ALARM_OUT1 Alarm Out 1 AJ36 0] LVpp —
TSEC_1588_ALARM_OUT2/EC1_COL/GPIO30 |Alarm Out 2 AK35 o LVpp 26
TSEC_1588_CLK_OUT Clock Out AMB30 O LVpp —
TSEC_1588_PULSE_OUT1 Pulse Out1 AL30 O LVpp —
TSEC_1588_PULSE_OUT2/EC1_CRS/GPIO31 |Pulse Out2 AJ34 ) LVpp 26
Ethernet Management interface 1
EMI1_MDC Management Data Clock AJ33 o LVpp —
EMI1_MDIO Management Data In/Out AL32 /0 | LVpp —
Ethernet Management interface 2

EMI2_MDC Management Data Clock AK30

‘ o) ‘ 12V |2,18,22

P5021 QorlQ Integrated Processor Data Sheet, Rev. 1

Freescale Semiconductor

21




Table 1. Pins listed by bus (continued)

Pin assignments and reset states

Signal Signal description pi|:1a|:::19|:er tz::; :L?;‘I’j; Notes
EC2_GTX_CLK/ Transmit Clock Out (RGMII) AN31 o LVpp 26
EC2_TX_ER Transmit Error (MI1)
EC2_RXD3 Receive Data AP33 | LVpp 27
EC2_RXD2 Receive Data AN32 | LVpp 27
EC2_RXD1 Receive Data AP32 I LVpp | 26,27
EC2_RXDO Receive Data AT32 I LVpp | 26,27
EC2_RX_DV Receive Data Valid AR33 I LVpp 27
EC2_RX_CLK Receive Clock AT33 | LVpp 27
EC2_RX_ER Receive Error (MIl) AH29 | LVpp —
EC2_COL/EC_XTRNL_TX_STMP2 Collision Detect (Mll) AJ31 o] LVpp 26
EC2_CRS/EC_XTRNL_RX_STMP2 Carrier Sense (Mll) AK31 o) LVpp 26

UART
UART1_SOUT/GPIO8 Transmit Data AL22 O | OVpp 26
UART2_SOUT/GPIO9 Transmit Data AJ22 O | OVpp 26
UART1_SIN/GPIO10 Receive Data AR23 I OVpp 26
UART2_SIN/GPIO11 Receive Data AN23 I OVpp 26
UART1_RTS/UART3_SOUT/GPIO12 Ready to Send AM22 O | OVpp 26
UART2_RTS/UART4_SOUT/GPIO13 Ready to Send AK23 O | OVpp 26
UART1_CTS/UART3_SIN/GPIO14 Clear to Send AP22 I | OVpp 26
UART2_CTS/UART4_SIN/GPIO15 Clear to Send AH23 | | OVpp 26
I2C interface
IIC1_SCL Serial Clock AH15 /0 | OVpp | 2,14
IIC1_SDA Serial Data AN14 /O | OVpp | 2,14
lIC2_SCL Serial Clock AM15 /O | OVpp | 2,14
IIC2_SDA Serial Data AL14 /O | OVpp | 2,14
IIC3_SCL/SDHC_CD/GPIO16 Serial Clock AK13 I/O | OVpp |2, 14,27
IIC3_SDA/SDHC_WP/GPIO17 Serial Data AM14 I/O | OVpp |2, 14,27
lIC4_SCL/EVT5 Serial Clock AG14 /O | OVpp | 2,14
1IC4_SDA/EVT6 Serial Data AL15 /O | OVpp | 2,14
SerDes (x20) PCle, Aurora, 10GE, 1GE, SATA

SD_TX19 Transmit Data (positive AG25 o XVpp —
SD_TX18 Transmit Data (positive AB28 O | XVpp —
SD_TX17 Transmit Data (positive AG31 o XVpp —
SD_TX16 Transmit Data (positive AE31 o XVpp —
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Pin assignments and reset states

Table 1. Pins listed by bus (continued)

Signal Signal description pi|:1a|:::19|:er tz::; :S;‘I’j; Notes

SD_RX07 Receive Data (negative) K35 I XVpp —

SD_RX06 Receive Data (negative) H35 I XVpp —

SD_RX05 Receive Data (negative) F35 I XVpp —

SD_RX04 Receive Data (negative) C36 I XVpp —

SD_RX03 Receive Data (negative) B31 I | XVpp —

SD_RX02 Receive Data (negative) D30 I | XVpp —

SD_RX01 Receive Data (negative) B29 I | XVpp —

SD_RX00 Receive Data (negative) D28 I XVpp —

SD_REF_CLK1 SerDes Bank 1 PLL Reference A35 | XVbp —
Clock

SD_REF_CLK1 SerDes Bank 1 PLL Reference B35 I | XVpp —
Clock Complement

SD_REF_CLK2 SerDes Bank 2 PLL Reference V34 | XVpp —
Clock

SD_REF_CLK2 SerDes Bank 2 PLL Reference V33 I | XVpp —
Clock Complement

SD_REF_CLK3 SerDes Bank 3 PLL Reference AC32 I XvDD —
Clock

SD_REF_CLK3 SerDes Bank 3 PLL Reference AC31 | | XVDD —
Clock Complement

SD_REF_CLK4 SerDes Bank 4 PLL Reference u28 | XVvDD —
Clock

SD_REF_CLK4 SerDes Bank 4 PLL Reference V28 | | XVDD —
Clock Complement

General-Purpose Input/Output

GPIOO00 General Purpose Input / Output AL21 /0 | OVpp —

GPIO01 General Purpose Input / Output AK22 /0 | OVpp —

GPI1002 General Purpose Input / Output AM20 /0 | OVpp —

GPIO03 General Purpose Input / Output AN20 /0 | OVpp —

GPIO04/USB1_DRVVBUS General Purpose Input / Output AH21 I/0 | OVpp —

GPIO05/USB1_PWRFAULT General Purpose Input / Output AJ21 /0 | OVpp —

GPIO06/USB2_DRVVBUS General Purpose Input / Output AK21 I/0 | OVpp —

GPIO07/USB2_PWRFAULT General Purpose Input / Output AG20 /0 | OVpp —

GPIO08/UART1_SOUT General Purpose Input / Output AL22 /0 | OVpp —

GPIO09/UART2_SOUT General Purpose Input / Output AJ22 I/0 | OVpp —

GPIO10/UART1_SIN General Purpose Input / Output AR23 I/0 | OVpp —

GPIO11/UART2_SIN General Purpose Input / Output AN23 /0 | OVpp —
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Table 1. Pins listed by bus (continued)

Pin assignments and reset states

Signal Signal description piza:::?l:er tz::; :S;‘I’:i; Notes
GND Ground W22 — — —
GND Ground u22 — — —
GND Ground R22 — — —
GND Ground N22 — — —
GND Ground AF23 — — —
GND Ground AD23 — — —
GND Ground AB23 — — —
GND Ground Y23 — — —
GND Ground V23 — — —
GND Ground T23 — — —
GND Ground P23 — — —
GND Ground M23 — — —
GND Ground L24 — — —
GND Ground N24 — — —
GND Ground R24 — — —
GND Ground u24 — — —
GND Ground W24 — — —
GND Ground AA24 — — —
GND Ground AC24 — — —
GND Ground AE24 — — —
GND Ground AF25 — — —
GND Ground AD25 — — —
GND Ground AB25 — — —
GND Ground Y25 — — —
GND Ground P27 — — —
GND Ground V17 — — —
GND Ground T25 — — —
GND Ground P25 — — —
GND Ground M25 — — —
GND Ground T27 — — —
GND Ground Va7 — — —
GND Ground Y27 — — —
GND Ground AD27 — — —
GND Ground L12 — — —
P5021 QorlQ Integrated Processor Data Sheet, Rev. 1
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Pin assignments and reset states

Table 1. Pins listed by bus (continued)

Signal Signal description pi|:1a|:::19|:er tz::; :L?;‘I’j; Notes
XVDD SerDes Transceiver Supply Y31 — | XVpp —
XVDD SerDes Transceiver Supply AH32 — | XVpp —
X1vDD SerDes Transceiver Supply AG27 — | XVpp —
VDD_LL SerDes B4 Logic supply AC28 — |VDD_PL| 43
LvDD Ethernet Controller 1 and 2 Supply AK33 — LVpp —
LvDD Ethernet Controller 1 and 2 Supply AP31 — LVpp —
LvDD Ethernet Controller 1 and 2 Supply AL31 — LVpp —
LvDD Ethernet Controller 1 and 2 Supply AN33 — LVpp —
LvDD Ethernet Controller 1 and 2 Supply AJ35 — LVpp —
LvDD Ethernet Controller 1 and 2 Supply AR35 — LVpp —
LvDD Ethernet Controller 1 and 2 Supply AM35 — LVpp —
POVDD Fuse Programming Override AT17 — | POVpp 33
Supply
VDD_PL Platform Supply M26 — | VoopL | —
VDD_PL Platform Supply P26 — | VoopL | —
VDD_PL Platform Supply T26 — | VoopL | —
VDD_PL Platform Supply V26 — | VoopL | —
VDD_PL Platform Supply Y26 — | VoopL | —
VDD_PL Platform Supply AB26 — | VoopL | —
VDD_PL Platform Supply AD26 — | Voo | —
VDD_PL Platform Supply N11 — | VoopL | —
VDD_PL Platform Supply R11 — | VoopL | —
VDD_PL Platform Supply W11 — | VoopL | —
VDD_PL Platform Supply AA11 — |VoopL | —
VDD_PL Platform Supply AE11 — | VoopL | —
VDD_PL Platform Supply M12 — | VoopL | —
VDD_PL Platform Supply P12 — | VoopL | —
VDD_PL Platform Supply T12 — | VoopL | —
VDD_PL Platform Supply vi2 — | Voo | —
VDD_PL Platform Supply Y12 — | VoopL | —
VDD_PL Platform Supply AB12 — | VoopL | —
VDD_PL Platform Supply AD12 — | Voo | —
VDD_PL Platform Supply AE13 — | VoopL | —
VDD_PL Platform Supply AE15 — | VoopL | —
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Pin assignments and reset states

Table 1. Pins listed by bus (continued)

Package | Pin | Power

. Notes
pin number | type | supply

Signal Signal description

Notes:
1. Recommend a weak pull-up resistor (2-10 kQ2) be placed on this pin to OVpp.
2. This pin is an open drain signal.

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-kQ 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 pull up or active driver is needed.

4. Functionally, this pin is an output, but structurally it is an 1/0O because it either samples configuration input during reset or
because it has other manufacturing test functions. This pin is therefore described as an I/O for boundary scan.

5. Recommend a weak pull-up resistor (2—10 kQ2) be placed on this pin to BVpp, to ensure no random chip select assertion due
to possible noise, and so forth.

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

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

9. These pins may be connected to a thermal diode monitoring device such as the ADT7461A only with a clear understanding
that proper thermal diode operation is not implied and the thermal diode feature may not be available in the production device.

11. Do not connect.

12. These are test signals for factory use only and must be pulled up (100 Q-1 kQ) to OVpp for normal device operation.
13. Independent supplies derived from board Vpp pi (Core clusters, Platform, DDR) or SVpp, (SerDes).

14. Recommend a pull-up resistor of 1-kQ be placed on this pin to OVpp if 12C interface is used.

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

16. For DDR3 and DDR3L, Dn_MDICI0] is grounded through an 40.2-Q (half-strength mode) precision 1% resistor and
Dn_MDIC[1] is connected to GVpp through an 40.2-Q (half-strength mode) precision 1% resistor. These pins are used for
automatic calibration of the DDR3 and DDRS3L 10s.

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

20. Pin has a weak internal pull-up.
21. These pins should be pulled to ground (GND).

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

23. This pin requires a 200-Q pull-up to XVpp.
24. This pin requires a 200-Q pull-up to SVpp.
25. This GPIO pin is on LVpp power plane, not OVpp.

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

27. See Section 3.6, “Connection recommendations,” for additional details on this signal.
28. This signal must be pulled low to GND.

30. Warning, incorrect voltage select settings can lead to irreversible device damage. See Section 3.2, “Supply power default
setting.”

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

32. The cfg_xvdd_sel(LAD[26]) reset configuration pin must select the correct voltage that is being supplied on the XVpp pin.
Incorrect voltage select settings can lead to irreversible device damage.
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Electrical characteristics

This table shows the estimated power dissipation on the POV supply for the chip, at allowable voltage levels.

Table 8. POVpp power dissipation

Supply Maximum Unit Notes

Note:

1. To ensure device reliability, fuse programming must be performed within the recommended fuse programming temperature
range per Table 3.

This table shows the estimated power dissipation on the Vpp Lp supply for the chip, at allowable voltage levels.

Table 9. Vpp | p Power Dissipation

Supply Maximum Unit Note
Vpp_p (P5021 on, 105C) 15 mw 1
Vpp_Lp (P5021 off, 70C) 195 uw 2
Vpp_Lp (P5021 off, 40C) 132 uw 2

Note:
1. Vpp 1p=1.0V, T;=105°C.
2. When P5021 is off, Vpp p may be supplied by battery power to the Zeroizable Master Key and other Trust Architecture

state. Board should implement a PMIC which switches Vpp_Lp to battery when P5021 is powered down. See P5040
Reference Manual Trust Architecture chapter for more information.

2.5 Thermal

This table shows the thermal characteristics for the chip.

Table 10. Package thermal characteristics °

Rating Board Symbol Value Unit Notes
Junction to ambient, natural convection Single-layer board (1s) Reua 14 ‘c/w 1,2
Junction to ambient, natural convection Four-layer board (2s2p) Reua 10 ‘cw 1,2
Junction to ambient (at 200 ft./min.) Single-layer board (1s) Reuva 9 ‘c/w 1,2
Junction to ambient (at 200 ft./min.) Four-layer board (2s2p) Reuva 7 ‘c/w 1,2
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Electrical characteristics

Table 41. Ethernet management interface 2 AC timing specifications (continued)
For recommended operating conditions, see Table 3.

Parameter/Condition Symbol’ Min Typ Max Unit Note

MDIO to MDC hold time

Note:

1. The symbols used for timing specifications follow the pattern of trst two letters of functional block)(signal)(state)(reference)(state) for
inputs and first two letters of functional block)(reference)(state)(signal)(state) for outputs. For example, tyipkrpx Ssymbolizes
management data timing (MD) for the time typ¢ from clock reference (K) high (H) until data outputs (D) are invalid (X) or
data hold time. Also, t\\ppykH Symbolizes management data timing (MD) with respect to the time data input signals (D) reach
the valid state (V) relative to the ty)p¢ clock reference (K) going to the high (H) state or setup time.

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

3. This parameter is dependent on the management data clock frequency, fypc. The delay is equal to 0.5 management data
clock period +6 ns. For example, with a management data clock of 2.5 MHz, the min/max delay is 200 ns + 6 ns.

tMDDXKH 0 — — ns —

This figure shows the Ethernet management interface timing diagram.

l<

< tvbe > tMDCcR —>
MDC
tmbcH tvpcF
MDIO S‘K 7\[ \ t E t
(Input) \\\ ////
tMDDVKH —>‘ <
—> <— tvDDXKH
MDIO \
(Output) \
tMDKHDX —>

Figure 19. Ethernet management interface timing diagram

2.12.4 eTSEC IEEE Std 1588 timing specifications

This section discusses the electrical characteristics for the eTSEC IEEE Std 1588 interfaces.

2.12.4.1 eTSEC IEEE Std 1588 DC electrical characteristics

This table shows eTSEC IEEE Std 1588 DC electrical characteristics when operating at LVpp = 3.3 V supply.
Table 42. eTSEC IEEE 1588 DC electrical characteristics (LVpp = 3.3 V)

For recommended operating conditions, see Table 3.

Parameter Symbol Min Max Unit Notes
Input high voltage ViH 2.0 — \Y 2
Input low voltage Vi — 0.9 \ 2
Input high current (LVpp = Max, Viy=2.1V) lH — 40 pA 1

P5021 QorlQ Integrated Processor Data Sheet, Rev. 1
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Electrical characteristics

Table 48. Enhanced local bus DC electrical characteristics (BVpp = 1.8 V) (continued)

For recommended operating conditions, see Table 3.

Parameter Symbol Min Max Unit Notes
Input current (Vi =0 V or Viy = BVpp) In — +40 uA 2
Output high voltage VoH 1.35 — \ —

(BVDD = min, IOH =-0.5 mA)

Output low voltage VoL — 0.4 \ —
(BVDD = min, IOL =05 mA)

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

2.14.2 Enhanced local bus AC timing specifications

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

2.14.2.1 Test condition

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

Output —{) Zy=50Q (>—\/\/\A—BVDD/2
R.=500

L

Figure 23. Enhanced local bus AC test load

2.14.2.2 Local bus AC timing specification

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

All input timings except LGTA/LUPWAIT/LFRB are relative to the rising edge of LCLKs. LGTA/LUPWAIT/LFRB are relative
to the falling edge of LCLKSs.

This table describes the timing specifications of the local bus interface.

Table 49. Enhanced local bus timing specifications

For recommended operating conditions, see Table 3.

Parameter Symbol’ Min Max Unit Notes

Local bus cycle time tLBk 10 — ns —
Local bus duty cycle tLBKH/tLBK 45 55 % —
LCLK][n] skew to LCLK[m] tLBKSKEW — 150 ps 2
Input setup tLBIVKH 6 — ns —
(except LGTA/LUPWAIT/LFRB)

Input hold tLBIXKH 1 — ns —
(except LGTA/LUPWAIT/LFRB)
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Electrical characteristics

Table 49. Enhanced local bus timing specifications (continued)

For recommended operating conditions, see Table 3.

Parameter Symbol’ Min Max Unit Notes
Input setup tLBIVKL 6 — ns —
(for LGTA/LUPWAIT/LFRB)
Input hold tLBIXKL 1 — ns —
(for LGTA/LUPWAIT/LFRB)
Output delay tLBkLOV — 1.5 ns —
(Except LALE)
Output hold t BKLOX -3.5 — ns 5
(Except LALE)
Local bus clock to output high impedance tLBKLOZ — 2 ns 3
for LAD/LDP
LALE output negation to LAD/LDP output tLBONOT 2 platform clock — ns 4
transition (LATCH hold time) cycles—1ns

(LBCR[AHD]=1)

4 platform clock —
cycles—1ns
(LBCR[AHD]=0)

Notes:
1. All signals are measured from BVpp/2 of rising/falling edge of LCLK to BVpp/2 of the signal in question.
2. Skew measured between different LCLKs at BVpp/2.

3. For purposes of active/float timing measurements, the high impedance or off state is defined to be when the total current
delivered through the component pin is less than or equal to the leakage current specification.

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

5. Output hold is negative. This means that output transition happens earlier than the falling edge of LCLK.
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This figure provides the eSDHC clock input timing diagram.

eSDHC
External Clock
operational mode

tsHsckL

—>

tsHSCKR ~ SHSCKF

VM = Midpoint Voltage (OVpp/2)
Figure 26. eSDHC clock input timing diagram
This figure provides the data and command input/output timing diagram.
VM VM VM VM
oo W] e
External Clock |

tsHsIvKh tSHSIXKH

<>
<>

SD_DAT/CMD > ><
Inputs

Y

SD_DAT/CMD

Outputs >

< >,
>

tsHskHoV

VM = Midpoint Voltage (OVpp/2)

Figure 27. eSDHC data and command input/output timing diagram referenced to clock
2.16 Multicore programmable interrupt controller (MPIC)
specifications

This section describes the DC and AC electrical specifications for the multicore programmable interrupt controller.

2.16.1 MPIC DC specifications

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

Table 52. MPIC DC electrical characteristics (OVpp = 3.3 V)

For recommended operating conditions, see Table 3.

Parameter Symbol Min Max Unit Notes
Input high voltage ViH 2.0 — \ 1
Input low voltage VL — 0.8 \ 1
Input current (OV |y =0 V or OVy = OVpp) N — +40 pA 2
Output high voltage (OVpp = min, gy = —2 mA) Vo 24 — Vv —
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2.20.2.3 AC requirements for SerDes reference clocks

This table lists AC requirements for the PCI Express, SGMII, Serial RapidlO and Aurora SerDes reference clocks to be
guaranteed by the customer’s application design.

Table 61. SD_REF_CLKn and SD_REF_CLKn input clock requirements (SVpp = 1.0 V)

For recommended operating conditions, see Table 3.

Parameter Symbol Min Typ Max Unit Notes
SD_REF_CLK/SD_REF_CLK frequency range tcLk REF — 100/125 — MHz 1
SD_REF_CLK/SD_REF_CLK clock frequency toLk ToL -350 — 350 ppm —
tolerance
SD_REF_CLK/SD_REF_CLK reference clock duty toLk_puTy 40 50 60 % 4
cycle
SD_REF_CLK/SD_REF_CLK max deterministic toLk_pJ — — 42 ps —
peak-peak jitter at 106 BER
SD_REF_CLK/SD_REF_CLK total reference clock tolk TJ — — 86 ps 2
jitter at 10 BER (peak-to-peak jitter at refClk input)

SD_REF_CLK/SD_REF_CLK rising/falling edge rate| tc krricLkEr 1 — 4 V/ns 3
Differential input high voltage ViH 200 — — mV 4
Differential input low voltage Vi — — -200 mV 4
Rising edge rate (SD_REF_CLKn) to falling edge rate Rise-Fall — — 20 % 5,6
(SD_REF_CLKn) matching Matching

Notes:

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

2. Limits from PCI Express CEM Rev 2.0

3. Measured from —200 mV to +200 mV on the differential waveform (derived from SD_REF_CLKn minus SD_REF_CLKn). The
signal must be monotonic through the measurement region for rise and fall time. The 400 mV measurement window is
centered on the differential zero crossing. See Figure 40.

4. Measurement taken from differential waveform

. Measurement taken from single-ended waveform

6. Matching applies to rising edge for SD_REF_CLKn and falling edge rate for SD_REF_CLKn. It is measured using a 200 mV
window centered on the median cross point where SD_REF_CLKn rising meets SD_REF_CLKn falling. The median cross
point is used to calculate the voltage thresholds that the oscilloscope uses for the edge rate calculations. The rise edge rate
of SD_REF_CLKn should be compared to the fall edge rate of SD_REF_CLKn, the maximum allowed difference should not
exceed 20% of the slowest edge rate. See Figure 41.

]

Rise Edge Rate Fall Edge Rate
<> €<——>

| | |
|
Vg=+200mv - — L A NS N __________

ooV - — — :— ————————————————————————
V||_=—200mV -—— Y g — - - — - — — - - - — - — — —_ = — =

SD_REF_CLKn—
SD_REF_CLKn | | I |

Figure 40. Differential measurement points for rise and fall time
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This table defines the PCI Express 2.0 (5 GT/s) AC specifications for the differential output at all transmitters. The parameters
are specified at the component pins. The AC timing specifications do not include RefClk jitter.

Table 67. PCI Express 2.0 (5 GT/s) differential transmitter Output AC specifications

For recommended operating conditions, see Table 3.

Parameter Symbol Min | Typ | Max | Units Notes

Unit Interval ul 199.941200.00|200.06| ps |Each Ulis 400 ps + 300 ppm. Ul does not
account for spread spectrum clock dictated
variations. See Note 1.

Minimum transmitter eye width Trx-EYE 0.75 — — Ul |The maximum transmitter jitter can be
derived as:

Trx-max-oirTer = 1 — Trx-eve = 0.25 UL
See Notes 2 and 3.

Transmitter RMS deterministic | Tyx.HF-DJ-DD — — 0.15 ps —

jitter > 1.5 MHz

Transmitter RMS deterministic TTX-LF-RMS — 3.0 — ps |Reference inputclock RMS jitter (< 1.5 MHz)
jitter < 1.5 MHz at pin <1 ps

AC coupling capacitor Crx 75 — 200 nF | Alltransmitters must be AC coupled. The AC

coupling is required either within the media
or within the transmitting component itself.
See Note 4.

Notes:
1. No test load is necessarily associated with this value.

2. Specified at the measurement point into a timing and voltage test load as shown in Figure 43 and measured over any 250
consecutive transmitter Uls.

3. A Trx.gye = 0.75 Ul provides for a total sum of deterministic and random jitter budget of Ttx_jtTER-MAX = 0-25 Ul for the
transmitter collected over any 250 consecutive transmitter Uls. The Ty eyE-MEDIAN-to-MAX-JITTER Median is less than half of
the total transmitter jitter budget collected over any 250 consecutive transmitter 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. The chip’s SerDes transmitter does not have Cty built-in. An external AC coupling capacitor is required.

2.20.4.5.2 PCI Express AC physical layer receiver specifications
This section discusses the PCI Express AC physical layer receiver specifications 2.5 GT/s, and 5 GT/s.
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This figure shows an example of a 4-wire AC-coupled SGMII serial link connection.

Cr, SD_RXn
||
'] x

o)
50 Receiver
g .

i =

X

50 SD_TXn
WA—

Transmitter

50 Q)
A =
SD_TXn SD_RXn 50 O
SGMII

CTX|| SD_ TXn 500

Transmitter
L 50 Q
CTxl | X —\W\
SD_TXn

Figure 46. 4-wire, AC-coupled, SGMII serial link connection example
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This figure shows the SGMII transmitter DC measurement circuit.

SGMII
SerDes interface

50 SD_TXn
W——1

= 500

Transmitter

50 Q

——"\\VY
D)

Figure 47. SGMII transmitter DC measurement circuit
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3.1.2 Platform to SYSCLK PLL ratio

The allowed platform clock to SYSCLK ratios are shown in this table.

Note that in synchronous DDR mode, the DDR data rate is the determining factor for selecting the platform bus frequency
because the platform frequency must equal the DDR data rate.

In asynchronous DDR mode, the memory bus clock frequency is decoupled from the platform bus frequency.

Table 95. Platform to SYSCLK PLL ratios

2;?;3’,&'_”: A?IT Platform:SYSCLK ratio
0_0101 5:1
0_0110 6:1
0_0111 7:1
0_1000 8:1
All Others Reserved

3.1.3 e5500-64 core complex/ FMan to SYSCLK PLL ratio

The clock ratio between SYSCLK and each of the two core complex PLLs and FMan PLL is determined at power up by the
binary value of the RCW field CCn_PLL RAT. (Note: n=1 or 2 are the core complex PLLs, #=3 is the FMan PLL). This table
describes the supported ratios. Note that a core complex/ FMan PLL setting targeting | GHz and above must set RCW field
CCn_PLL CFG = 0b10, for setting targeting below 1 GHz CCn_PLL_CFG=0b00.

This table lists the supported core complex/ FMan to SYSCLK ratios.
Table 96. Core complex/ FMan PLL to SYSCLK ratios

g'g;?;tilfs :.: Core cluster:SYSCLK ratio
0_1000 8:1
0_1001 9:1
0_1010 10:1
0_1011 11:1
0_1100 12:1
0_1110 14:1
0_1111 15:1
1_0000 16:1
1_0001 17:1
1_0010 18:1
1_0100 20:1
1_0110 22:1
All Others Reserved
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OVDD

From Target HRESET l _D 10 k2 HRESET®

Board Squrces
(if any) PORESET ° 10 ko PORESET'
COP_HRESET
13 P —
COP_SRESET 10 kQ
11 @
B 10 kQ
o .A
5 10 kQ
. 10 kQ
COP_TRSTl Z) o TRST!
] 4>
COP_VDD_SENSE? 100
6 ——— VWA ’
5 |—NC
(6]
. COP_CHKSTP_OUT
— g — CKSTP_OUT
- Lo 10k 10 ko
5
(8]
Nopn COP_CHKSTP_IN .
8 System logic
COP_TMS
9 ™S
COP Connector COP_TDO
. : 1 |- TDO
Physical Pinout COP_TDI
3 [ TDI
COP_TCK
7 > TCK
21— NC
10 |— NC
r—"
12 4 ]
16 3 - Chip

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

2. Populate this with a 10 Q resistor 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 closed to position A during BSDL testing
to avoid accidentally asserting the TRST line. If BSDL testing is not being performed, this switch should be closed
to position B.

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

Figure 56. Legacy JTAG interface connection
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Figure 58. Aurora 70 pin connector duplex pinout
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3.6.3 Guidelines for high-speed interface termination

This section provides the guidelines for high-speed interface termination when the SerDes interface is entirely unused or when
it is partly unused.

3.6.3.1 SerDes interface entirely unused

If the high-speed SerDes interface is not used at all, the unused pin should be terminated as described in this section.

The following pins must be left unconnected:
+ SD TX[19:0]
- SD_TX[19:0]
+ SD IMP CAL RX
+ SD IMP_CAL TX
+ SDI IMP CAL RX
« SDI1 IMP CAL TX
The following pins must be connected to SGND:
+ SD RX[19:0]
+ SD RX[19:0]
+ SD REF CLKI, SD REF CLK2,SD REF CLK3,SD REF CLK4
+ SD REF CLKI1, SD REF CLK2,SD REF CLK3,SD REF CLK4

The RCW configuration fields SRDS LPD B1,SRDS LPD B2,SRDS LPD B3,and SRDS LPD B4, all bits must be set to
power down all the lanes in each bank.

The RCW configuration field SRDS EN may be cleared to power down the SerDes block for power saving. Setting
RCW[SRDS _EN_S1]= 0 powers down the PLLs of banks 1 to 3; RCW[SRDS EN S2]=0 powers down the PLL of bank 4.

Additionally, software may configure SRDSB#zRSTCTL[SDRD] = 1 for the unused banks to power down the SerDes bank
PLLs to save power.

Note that both SV and XVpp must remain powered.

3.6.3.2 SerDes interface partly unused

If only part of the high speed SerDes interface pins are used, the remaining high-speed serial I/O pins should be terminated as
described in this section.

The following pins must be left unconnected:

« SD TX][n]
* SD_TX[]
The following unused pins must be connected to SGND:
« SD RX]n]
* SD_RX[x]

+ SD REF CLKI, SD REF CLKI (If entire SerDes bank 1 unused)
+ SD REF CLK2,SD REF CLK2 (If entire SerDes bank 2 unused)
+ SD _REF CLK3,SD REF _CLK3 (If entire SerDes bank 3 unused)
+ SD REF CLK4, SD REF CLK4 (If entire SerDes bank 4 unused)
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