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Pin assignments

Table 1. Pinout list by bus (continued)

Signal Signal description Package Pin Power supply Notes
pin type
number

SD2 REF_CLK1_N SerDes PLL 1 Reference Clock AE13 | SVpp -
Complement

SD2_REF_CLK1_P SerDes PLL 1 Reference Clock| AD13 | SVpp

SD2_REF_CLK2_N SerDes PLL 2 Reference Clock| AB19 I SVpp ---
Complement

SD2_REF_CLK2_P SerDes PLL 2 Reference Clock| AB18 | SVpp

SD2_RXO0_N SerDes Receive Data AH15 | SVpp ---
(negative)

SD2_RX0_P SerDes Receive Data AG15 | SVpp
(positive)

SD2_RX1_N SerDes Receive Data AH16 | SVpp -
(negative)

SD2_RX1_P SerDes Receive Data AG16 | SVpp ---
(positive)

SD2_RX2_N SerDes Receive Data AH18 | SVpp ---
(negative)

SD2_RX2_P SerDes Receive Data AG18 | SVpp ---
(positive)

SD2_RX3_N SerDes Receive Data AH19 | SVpp
(negative)

SD2_RX3_P SerDes Receive Data AG19 | SVpp ---
(positive)

SD2_TXO0_N SerDes Transmit Data AE15 0] XVpp
(negative)

SD2_TX0_P SerDes Transmit Data AD15 (0] XVpp -
(positive)

SD2_TX1_N SerDes Transmit Data AE16 (6] XVpp -
(negative)

SD2_TX1_P SerDes Transmit Data AD16 0] XVpp
(positive)

SD2_TX2_N SerDes Transmit Data AE18 (0] XVpp -
(negative)

SD2_TX2_P SerDes Transmit Data AD18 (0] XVpp
(positive)

SD2_TX3_N SerDes Transmit Data AE19 (0] XVpp -
(negative)

SD2_TX3_P SerDes Transmit Data AD19 (0] XVpp -
(positive)

USB PHY 1

UsSB1_D_M USB PHY HS Data (-) E6 0 |-

UsBi1_D_P USB PHY HS Data (+) F6 10 |-

uUsSB1_ID USB PHY ID Detect F5 | -

Table continues on the next page...
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Pin assignments

Table 1. Pinout list by bus (continued)

Signal Signal description Package Pin Power supply Notes
pin type
number

GND119 Core, Platform and PLL R18 - - -
Ground

GND120 Core, Platform and PLL R20
Ground

GND121 Core, Platform and PLL R23 - - -
Ground

GND122 Core, Platform and PLL R26 - - -
Ground

GND123 Core, Platform and PLL T2 - - -
Ground

GND124 Core, Platform and PLL T4 - - -
Ground

GND125 Core, Platform and PLL T6
Ground

GND126 Core, Platform and PLL T9 - - -
Ground

GND127 Core, Platform and PLL T11
Ground

GND128 Core, Platform and PLL T13 - - -
Ground

GND129 Core, Platform and PLL T15 --- --- ---
Ground

GND130 Core, Platform and PLL T17
Ground

GND131 Core, Platform and PLL T19 - - -
Ground

GND132 Core, Platform and PLL T21
Ground

GND133 Core, Platform and PLL T23 - - -
Ground

GND134 Core, Platform and PLL T26 --- --- ---
Ground

GND135 Core, Platform and PLL U6 - - -
Ground

GND136 Core, Platform and PLL us
Ground

GND137 Core, Platform and PLL u10
Ground

GND138 Core, Platform and PLL ui12 --- --- ---
Ground

GND139 Core, Platform and PLL u14
Ground

GND140 Core, Platform and PLL uU16 --- --- ---
Ground

Table continues on the next page...
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Pin assignments

Table 1. Pinout list by bus (continued)

Signal description Package Pin Power supply Notes
pin type
number

SD_GND46 SerDes core logic, transceiver, AE20 18
and PLL ground

SD_GND47 SerDes core logic, transceiver, AF6 18
and PLL ground

SD_GND48 SerDes core logic, transceiver, AF7 --- --- 18
and PLL ground

SD_GND49 SerDes core logic, transceiver, AF8 18
and PLL ground

SD_GND50 SerDes core logic, transceiver, AF9 - - 18
and PLL ground

SD_GND51 SerDes core logic, transceiver, AF10 18
and PLL ground

SD_GND52 SerDes core logic, transceiver, AF11 18
and PLL ground

SD_GND53 SerDes core logic, transceiver, AF15 18
and PLL ground

SD_GND54 SerDes core logic, transceiver, AF16 18
and PLL ground

SD_GND55 SerDes core logic, transceiver, AF17 |- --- 18
and PLL ground

SD_GND56 SerDes core logic, transceiver, AF18 18
and PLL ground

SD_GND57 SerDes core logic, transceiver, AF19 18
and PLL ground

SD_GND58 SerDes core logic, transceiver, AG5 18
and PLL ground

SD_GND59 SerDes core logic, transceiver, AG7 18
and PLL ground

SD_GND60 SerDes core logic, transceiver, AG9 18
and PLL ground

SD_GND61 SerDes core logic, transceiver, AG12 18
and PLL ground

SD_GND62 SerDes core logic, transceiver, AG14 - - 18
and PLL ground

SD_GND63 SerDes core logic, transceiver, AG17 18
and PLL ground

SD_GND64 SerDes core logic, transceiver, AG20 18
and PLL ground

SD_GND65 SerDes core logic, transceiver, AH5 18
and PLL ground

SD_GND66 SerDes core logic, transceiver, AH7 18
and PLL ground

SD_GND67 SerDes core logic, transceiver, AH9 - - 18
and PLL ground

Table continues on the next page...
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Electrical characteristics

Table 26. DDR4 SDRAM interface DC electrical characteristics (GVpp = 1.2 V)'

Parameter

| symbol | Min |

Max

| Unit | Notes

6. Internal Vref for data bus must be set to 0.7 x GVpp.

7. For recommended operating conditions, see Table 3.

3.10.2 DDR4 SDRAM interface AC timing specifications

This section provides the AC timing specifications for the DDR SDRAM controller
interface. The DDR controller supports DDR4 memories. Note that the required

GVpp(typ) voltage is 1.2 V when interfacing to DDR4 SDRAM.

3.10.2.1

DDR4 SDRAM interface input AC timing specifications

This table provides the input AC timing specifications for the DDR controller when

interfacing to DDR4 SDRAM.

Table 27. DDR4 SDRAM interface input AC timing specifications (GVpp = 1.2 V + 5%),

Parameter Symbol Min Max Unit Notes
AC input low voltage ViLac — 0.7xGVpp -0.175 |V —
< 2133 MT/s data rate
AC input high voltage Viuac 0.7 xGVpp + 0.175 |— \ —
< 2133 MT/s data rate

Note:

1. For recommended operating conditions, see Table 3.

This table provides the input AC timing specifications for the DDR controller when

interfacing to DDR4 SDRAM.

Table 28. DDR4 SDRAM interface input AC timing specifications (GVpp = 1.2 V = 5% for

DDR4)3
Parameter Symbol Min Max Unit Notes
Controller skew for MDQS-MDQ/MECC toiskew — — ps 1
2100 MT/s data rate -80 80
1800 MT/s data rate -93 93
1600 MT/s data rate -112 112
1333 MT/s data rate -125 125
Tolerated Skew for MDQS-MDQ/MECC toiIskew — — ps 2
2100 MT/s data rate -154 154
1800 MT/s data rate -175 175
Table continues on the next page...
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Figure 13. DDR4 output timing diagram

3.11 Dual universal asynchronous receiver/transmitter (DUART)
interface

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

3.11.1 DUART DC electrical characteristics

This table provides the DC electrical characteristics for the DUART interface when

operating at DVpp =3.3 V.
Table 30. DUART DC electrical characteristics (DVpp = 3.3 V)'

Parameter Symbol Min Max Unit Notes
Input high voltage ViH 0.7 x DVDD \Y
Input low voltage Vi 0.2 x DVDD Vv
Table continues on the next page...
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Electrical characteristics

3.12 Enhanced secure digital host controller (¢SDHC)

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

3.12.1 eSDHC DC electrical characteristics

This table provides the DC electrical characteristics for the eSDHC interface.
Table 33. eSDHC interface DC electrical characteristics (E/DVpp=3.3 V)3

Characteristic Symbol Min Max Unit Notes
Input high voltage ViH 0.7 x E/DVpp - \Y 1
Input low voltage VL - 0.25 x E/DVpp \Y, 1
Output high voltage Von 0.75 x E/DVpp - \ -
(lon=-100 pA at E/DVpp min)
Output low voltage VoL - 0.125 x E/DVpp \ -
(loL =100 pA at E/DVpp min)
Output high voltage VoH E/DVpp - 0.2 - \ 2
(lon = -100 pA)
Output low voltage VoL - 0.3 \ 2
(loL =2 mA)
Input/output leakage current (In'1oz2) -10 10 pMA 2
Notes:
1. The min V,_and max V|4 values are based on the respective min and max EV,y values found in the Table 3.
2. Open-drain mode is for MMC cards only.
3. At recommended operating conditions with E/DVpp = 3.3 V.
Table 34. eSDHC interface DC electrical characteristics (E/D/OVpp=1.8 V)3
Characteristic Symbol Min Max Unit Notes
Input high voltage Viy 0.7 x E/D/OVpp - \ 1
Input low voltage Vi - 0.3 x E/D/OVpp \Y 1
Output high voltage VoH E/D/OVpp - 0.45 - \Y, -
(lon = -2 mA at E/D/OVpp min)
Output low voltage VoL - 0.45 \Y, -
(loL =2 mA at EVpp min)
Output high voltage Von E/D/OVpp - 0.2 - \ 2
(lon = -100 pA)
Output low voltage VoL - 0.3 \Y, 2
(loL=2mA)
Table continues on the next page...
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Electrical characteristics

Table 34. eSDHC interface DC electrical characteristics (E/D/OVpp=1.8 V)3 (continued)

Characteristic Symbol Min Max Unit Notes

Input/output leakage current (Inloz) -10 10 pA 2

Notes:
1. The min V,_ and max V|4 values are based on the respective min and max E/D/OV |y values found in the Table 3.

2. Open-drain mode is for MMC cards only.

3. At recommended operating conditions with E/D/OVpp = 1.8 V.

3.12.2 eSDHC AC timing specifications
This section provides the AC timing specifications.

This table provides the eSDHC AC timing specifications as defined in Figure 14, Figure
15, and Figure 16.

Table 35. eSDHC AC timing specifications (full-speed/high-speed mode)®

Parameter Symbol’ Min Max Unit Notes

SDHC_CLK clock frequency: fsHsck 0 25/50 MHz 2,4

¢ SD/SDIO (full-speed/high-speed mode) 20/50

* MMC (full-speed/high-speed mode)
SDHC_CLK clock low time (full-speed/high-speed mode) tsHscKL 10/7 - ns
SDHC_CLK clock high time (full-speed/high-speed mode) tsHSCKH 10/7 - ns
SDHC_CLK clock rise and fall times tsHSCKR/ - 3 ns

tsHsckF

Input setup times: SDHC_CMD, SDHC_DATx, SDHC_CD to tSHSIVKH 25 - ns 3,4,5
SDHC_CLK
Input hold times: SDHC_CMD, SDHC_DATx, SDHC_CD to tsHSIXKH 25 - ns 4,5
SDHC_CLK
Output hold time: SDHC_CLK to SDHC_CMD, SDHC_DATXx tsHSKHOX -3 - ns 4,5
valid
Output delay time: SDHC_CLK to SDHC_CMD, SDHC_DATx tsHsKHOV - 3 ns 4,5
valid
Notes:

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

2. In full-speed mode, the clock frequency value can be 0-25MHz for an SD/SDIO card and 0-20MHz for an MMC card. In
high-speed mode, the clock frequency value can be 0-50MHz for an SD/SDIO card and 0-52MHz for an MMC card.
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Figure 23. Ethernet management interface 1 timing diagram

3.13.1.2 Ethernet management interface 2 (EMI2)
This section describes the electrical characteristics for the EMI2 interface.

The EMI2 interface timing is compatible with IEEE Std 802.3™ clause 45.

3.13.1.2.1 EMI2 DC electrical characteristics

This section describes the DC electrical characteristics for EMI2_MDIO and
EMI2_MDC. The pins are available on TVpp. For operating voltages, see Table 3.

This table provides the EMI2 DC electrical characteristics when operating at TVpp = 2.5
V.

Table 42. EMI2 DC electrical characteristics (TVpp = 2.5 V)'

Parameter Symbol Min Max Unit Notes
Input high voltage ViH 0.7 x TVDD - -
Input low voltage Vi - 0.2x TVDD -
Input current (V;y =0 or Viy = TVpp) N -50.0 50.0 - 3,4
Output high voltage (TVpp = min, loy = VoH 2.0 - -
-1.0 mA)
Output low voltage (TVpp = min, Ig. = 1.0 |VoL - 0.4 - 4
mA)

1. For recommended operating conditions, see Table 3.

2. The min V|_and max V|4 values are based on the respective min and max TV |y values found in Table 3.
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Electrical characteristics

e PCI Express

e Serial ATA (SATA) interface
e SGMII interface

* QSGMII interface

» XFI interface

Note that an external AC-coupling capacitor is required for the above serial transmission
protocols with the capacitor value defined in the specification of each protocol section.

3.16.4 PCI Express

This section describes the clocking dependencies, as well as the DC and AC electrical
specifications for the PCI Express bus.

3.16.4.1 Clocking dependencies

The ports on the two ends of a link must transmit data at a rate that is within 600 ppm of
each other at all times. This is specified to allow bit rate clock sources with a 300 ppm
tolerance.

3.16.4.2 PCI Express clocking requirements for SD2_REF_CLKn_P and
SD2_REF_CLKn_N

SerDes 2 (SD2_REF_CLK][1:2]_P and SD2_REF_CLK][1:2]_N) may be used for various
SerDes PCI Express configurations based on the RCW configuration field
SRDS_PRTCL. PCI Express is supported on SerDes 2.

For more information on these specifications, see SerDes reference clocks.

3.16.4.3 PCI Express DC physical layer specifications

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

3.16.4.3.1 PCI Express DC physical layer transmitter specifications

This section discusses the PCI Express DC physical layer transmitter specifications for
2.5 GT/s, 5 GT/s, and 8 GT/s.

This table defines the PCI Express 2.0 (2.5 GT/s) DC specifications for the differential
output at all transmitters. The parameters are specified at the component pins.
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Electrical characteristics

This table defines the AC specifications for the PCI Express 3.0 (8 GT/s) differential
input at all receivers. The parameters are specified at the component pins. The AC timing
specifications do not include RefCIk jitter.

Table 78. PCI Express 3.0 (8 GT/s) differential receiver input AC specifications®

Parameter Symbol Min Typ Max Units Notes

Unit Interval ul 124.9625|125.00 |125.0375|ps Each Ul is 125 ps +300 ppm. Ul
does not account for spread-
spectrum clock dictated variations.

See Note 1.
Eye Width at TP2P TRX-sv-8G 0.3 — 0.35 ul See Note 1
Differential mode interference |Vgx.sv.niFr-sc |14 — — mV Frequency = 2.1GHz. See Note 2.
Sinusoidal Jitter at 100 MHz | Trx.sv-sJ-8G — — 0.1 Ul p-p |Fixed at 100 MHz. See Note 3.
Random Jitter TRx-SV-RJ-8G — — 2.0 ps Random jitter spectrally flat before

RMS |[filtering. See Note 4.

Note:

1. Trx.sv-gg is referenced to TP2P and obtained after post processing data captured at TP2. Try.sv.gg includes the effects of
applying the behavioral receiver model and receiver behavioral equalization.

2. Vrx.sv-DIFF-8G Voltage may need to be adjusted over a wide range for the different loss calibration channels.
3. The sinusoidal jitter in the total jitter tolerance may have any amplitude and frequency as shown in Figure 37.

4. Random jitter (R)j) is applied over the following range: The low frequency limit may be between 1.5 and 10 MHz, and the
upper limit is 1.0 GHz. See Figure 37 for details. Rj may be adjusted to meet the 0.3 Ul value for Trx.sv.sg-

5. For recommended operating conditions, see Table 3.
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3.16.8.3 XFI AC timing specifications

NOTE
The AC specifications do not include RefCIk jitter.

This table defines the XFI transmitter AC timing specifications.

Table 104. XFI transmitter AC timing specifications

Parameter Symbol Min Typ Max Unit
Transmitter baud Teaup 10.3125-100ppm 10.3125 10.3125+100ppm |Gb/s
Rate
Unit Interval Ul - 96.96 - ps
Deterministic jitter Dy - - 0.15 Ul p-p
Total jitter tolerance | T, - - 0.3 Ul p-p

This table defines the XFI receiver AC timing specifications. RefCIk jitter is not
included.

Table 105. XFIl receiver AC timing specifications

Parameter Symbol Min Typ Max Unit | Notes
Unit Interval ul - 96.96 - ps -
Receiver baud rate Reaup 10.3125-100ppm [10.3125 10.3125+100ppm |Gb/s |-
Total non-EQJ jitter TnON-EQY |- - 0.45 Ulp-p |1
Total jitter tolerance Ty - - 0.65 Ulp-p |1,2

1. The total jitter (TJ) consists of Random Jitter (RJ), Duty Cycle Distortion (DCD), Periodic Jitter (PJ), and Inter-Symbol
Interference (I1SI). Non-EQJ jitter can include duty cycle distortion (DCD), random jitter (RJ), and periodic jitter (PJ). Non-EQJ
jitter is uncorrelated to the primary data stream with exception of the DCD and so cannot be equalized by the receiver under
test. It can exhibit a wide spectrum. Non - EQJ = TJ - ISI = RJ + DCD + PJ.

2. The XFI channel has a loss budget of 9.6 dB @5.5GHz. The channel loss including connector @ 5.5GHz is 6dB. The
channel crosstalk and reflection margin is 3.6dB. Manual tuning of TX Equalization and amplitude will be required for
performance optimization.

This figure shows the sinusoidal jitter tolerance of XFI receiver.
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Table 113. 10GBase-KR receiver AC timing specifications

Parameter Symbol Min Typ Max Unit
Receiver baud rate |Rgaup 10.3125-100ppm 10.3125 10.3125+100ppm |Gb/s
Total jitter tolerance | Ry - - Per IEEE Std Ul p-p
802.3ap-2007,
Annex 69a.
Random jitter RRry - - 0.13 Ul p-p
Sinusoidal jitter Rsy-max - - 0.115 Ul p-p
(maximum)
Duty cycle Dcp - - 0.035 Ul p-p
distortion

3.17 I2C interface

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

3.17.1 12C DC electrical characteristics

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

Table 114. 12C DC electrical characteristics (DVpp = 3.3 V)1

Parameter Symbol Min Max Unit Notes
Input high voltage ViH 0.7 x DVpp - \Y
Input low voltage Vi - 0.2x DVpp \Y
Output low voltage (DVpp = min, IOL=3 |Vo_ - 0.4 \Y
mA, DVpp > 2V)
Pulse width of spikes that must be tiokHKL 0.0 50.0 ns 4

suppressed by the input filter

Input current each 1/O pin (input voltage is |, -50.0 50.0 A 5
between 0.1 x DVpp (min) and 0.9 x DVpp

(max))

Capacitance for each 1/O pin C - 10.0 pF -

1. For recommended operating conditions, see Table 3.

2. The min V|_and max V|4 values are based on the respective min and max DV |y values found in Table 3.
3. The output voltage (open drain or open collector) condition = 3 mA sink current.

4. See the chip reference manual for information about the digital filter used.

5. 1/0O pins obstruct the SDA and SCL lines if DVpp is switched off.
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Electrical characteristics

< tiakHpx

This section describes the DC and AC electrical specifications for the integrated flash

controller.

3.18.1

Integrated Flash Controller DC electrical characteristics

Table below provides the DC electrical characteristics for the integrated flash controller
when operating at OVpp = 1.8 V.

Table 117. Integrated Flash Controller DC electrical characteristics (1.8 V)3

Parameter Symbol Min Max Unit Note
Input high voltage ViH 0.7 x OVpp - \Y
Input low voltage Vi - 0.3 x OVpp \
Input current Iin - +50 HA
(Vin=0VorV)y=0Vpp)
Output high voltage VoH 1.6 - \
(OVpp = min, lpy =-0.5 MA)
Output low voltage VoL - 0.32 \
(OVpp = min, lg. = 0.5 mA)
NOTE:
1. The min V|_and max V|4 values are based on the respective min and max OV values found in Table 3.
2. The symbol V|, in this case, represents the OV, symbol referenced in Table 3.
3. For recommended operating conditions, see Table 3.
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Table 129. QuadSPI SDR mode input and output timing (continued)

Parameter Symbol Min Max Unit
Setup time for incoming data tNIIVKH 5.0 ns
Hold time requirement for incoming data INIIXKH 1.0 ns
Output data delay tNIKHOV 1.95 ns
Output data hold INIKHOX -1.45 ns

This table provides the QuadSPI input and output timing in SDR mode with internal DQS
(MCR[DQS_EN]=1 with regard to the 1st sample point). Note that T represents the clock
period, the value of 1 depends on gSPI_SMPR[xSDLY, xSPHS], j depends on
gSPI_FLSHCR[TCSH], k depends on qSPI_FLSHCR[TCSS], Tcoars depends on
SCLK_CONFIG[7:5], and Ttapx depends on SOCCFG[7:0]/SOCCFG[23:16].

Table 130. QuadSPI SDR mode input and output timing

Parameter Symbol Min Max Unit
Clock rise/fall time Trise/TEALL 1.0 ns
CS output hold time tNIKHOX2 833+j*T ns
CS output delay tNIKHOV2 8.0+k*T ns
Setup time for incoming data tNIIVKH 2.5 - Teoars = Trap ns
Hold time requirement for incoming data INIIXKH 1+ Teoars + Ttap ns
Output data delay tNIKHOV 1.45 ns
Output data hold tNIKHOX -1.45 ns
This figure shows the QuadSPI AC timing in SDR mode.
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QSPI_CK_B L
! —>,  INIIXKH [
! INIIVKH | ! I
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e BN/ CoT Tt I
| T | |
| ! | tNIkHOX
. ! '«— tNikHOV >« !
Output Signals: [ : ! I
| |
R R RRRAREE BRERREREEE b e
| | | |
| | |
tNIKHOV2 : : |
QSPI_CS_A0 | ——. : ;
QSPI_CS_A1 "~~~ : : :
QSPI_CS_BO [ [ i
QSPI_CS_B1 : : :

Figure 82. QuadSPI AC timing — SDR mode
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Electrical characteristics

Table 132. HDLC and synchronous UART DC electrical characteristics (DVpp = 3.3 V)'

Parameter Symbol Min Max Unit Notes

Input high voltage ViH 0.7 x DVDD - \% 2
Input low voltage Vi - 0.2 x DVDD \" 2
Input current (V,y = 0V or V|y = DVpp) N -50 50 A 3
Output high voltage (DVpp=min, loy=-2 |Von 2.4 - Vv -
mA)

Output low voltage (DVpp=min, I =2 VoL - 0.4 \' -
mA)

1. For recommended operating conditions, see Table 3.

2. The min V| and max V|4 values are based on the respective min and max DV |y values found in Table 3.

3. The symbol V) represents the input voltage of the supply referenced in Table 3.

This table provides the DC electrical characteristics for the HDLC and Synchronous
UART protocols when DVpp =1.8 V.

Table 133. HDLC and synchronous UART DC electrical characteristics (DVpp = 1.8 V)!

Parameter Symbol Min Max Unit Notes

Input high voltage ViH 0.7 x DVDD - \Y 2
Input low voltage Vi - 0.3 x DVDD \ 2
Input current (Vi = OV or V|y = DVpp) N -50 50 A 3
Output high voltage (DVpp=min, loy =-2 |Von 1.35 - \" -
mA)

Output low voltage (DVpp=min, Ig. =2 VoL - 0.45 Vv -
mA)

1. For recommended operating conditions, see Table 3.

2. The min V,_and max V|4 values are based on the respective min and max DV, values found in Table 3.

3. The symbol V,\ represents the input voltage of the supply referenced in Table 3.

3.21.1.2 HDLC and synchronous UART AC timing specifications
NOTE

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.

This table provides the input and output AC timing specifications for the HDLC and
synchronous UART protocols.

QorlQ LS1088A Data Sheet, Rev. 0, 01/2018
174 NXP Semiconductors




Electrical characteristics

Serial CLK (output)

— ! <«— tHIxkH

- HHIVKH ‘
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|
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(see Note) ~

T
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| «<———— HKHOV —————»
I

Output Signals:
(seeNote) ~— — T T 7

tHIKHOX

Note: The clock edge is selectable.

Figure 89. AC timing (internal clock) diagram

3.21.2 Time division multiplexed/serial interface (TDM/SI)

This section describes the DC and AC electrical characteristics for the TDM/SI interface.

3.21.2.1 TDM/SI DC electrical characteristics

This table provides the DC electrical characteristics for the TDM/SI interface when
operating at DVpp =3.3 V.

Table 136. TDM/SI DC electrical characteristics (DVpp = 3.3 V)'

Parameter Symbol Min Max Unit Notes
Input high voltage ViH 0.7 x DVDD - \Y
Input low voltage Vi - 0.2 x DVDD \
Input current (V,y = 0V or V|y = DVpp) N -50 50 A
Output high voltage (DVpp=min, loy =-2 |Von 24 - \'
mA)
Output low voltage (DVpp=min, Ig. =2 VoL - 0.4 Vv
mA)
1. For recommended operating conditions, see Table 3.
2. The min V,_and max V|4 values are based on the respective min and max DV, values found in Table 3.
3. The symbol V) represents the input voltage of the supply referenced in Table 3.

This table provides the TDM/SI DC electrical characteristics when DVpp = 1.8 V.
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Electrical characteristics

Output Zo=50 Q Respective
supply /2
R.=500Q PPy

Figure 90. TDM/SI AC test load

This figure represents the AC timing from the TDM/SI AC timing specifications table.
Note that, although the specifications generally reference the rising edge of the clock,
these AC timing diagrams also apply when the falling edge is the active edge.

This figure shows the TDM/SI timing with an external clock.

TDM/SICLK (input)

sl <« ISEIXKH

Input Signals:
WSl - - ————————- X M - - - o o D -
(see Note)

Output Signals:
TDM/SI - — — — — — — — — — i G
(see Note)

Note: The clock edge is selectable on TDM/SI.

Figure 91. TDM/SI AC timing (external clock) diagram

3.22 Serial peripheral interface (SPI)

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

3.22.1 SPI DC electrical characteristics

This table provides the DC electrical characteristics for the SPI interface operating at
OVDD = 18 V
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Thermal
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Figure 95. Package exploded, cross-sectional view-FC-PBGA (with lid)

The system board designer can choose between several types of heat sinks to place on the
device. There are several commercially available thermal interfaces to choose from in the
industry. Ultimately, the final selection of an appropriate heat sink depends on many
factors, such as thermal performance at a given air velocity, spatial volume, mass,
attachment method, assembly, and cost.

5.3.1 Internal package conduction resistance
For the package, the intrinsic internal conduction thermal resistance paths are as follows:

 The die junction-to-case thermal resistance
* The die junction-to-board thermal resistance

This figure shows the primary heat transfer path for a package with an attached heat sink
mounted to a printed-circuit board.
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Thermal
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Heat sink ——>
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Printed-circuit board |
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(Note the internal versus external package resistance)

Figure 96. Package with heat sink mounted to a printed-circuit board

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

5.3.2 Thermal interface materials

A thermal interface material is required at the package-to-heat sink interface to minimize
the thermal contact resistance. The performance of thermal interface materials improves
with increasing contact pressure; this performance characteristic chart is generally
provided by the thermal interface vendor. The recommended method of mounting heat
sinks on the package is by means of a spring clip attachment to the printed-circuit board
(see Figure 95).

QorlQ LS1088A Data Sheet, Rev. 0, 01/2018
190 NXP Semiconductors




