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ViLog (V) ViHpo) (V) ViLag (V) ViH(c) (V) VoL (V) Von (V) (14)
/o Standard | E0OW) N

mmmmmmmm o

HSTL-15 VREF 0.1 VREF +0.1 VREF 0.2 VREF +0.2 VCCIO 04 -16
Class IT

HSTL-12 -0.15 Vrer—0.08 | VRgp+0.08 | Voo +0.15| Vrgp—0.15 | Vygg+0.15 | 0.25 X Vo | 0.75 X Vecio 8 -8
Class I

HSTL-12 -0.15 VREF -0.08 VREF + 0.08 VCCIO+ 0.15 VREF -0.15 VREF +0.15 [ 0.25 x VCCIO 0.75 x VCCIO 16 -16
Class IT

HSUL-12 — VREF -0.13 VREF +0.13 — VREF -0.22 VREF +0.22 0.1 x VCCIO 0.9 x VCCIO — —

Differential SSTL I/0 Standards

Table 1-17: Differential SSTL 1/0 Standards for Arria V Devices

/0 Standard Veao (V) Vswinao) (V) Vxac) (V) Vswing(ac) (V)
- m-mmmm_m““

SSTL-2 2.375 2.625 Vecio +0.6 | Vecaro/2 -0.2 Vecio/2 Vecio + 0.6

Class I, IT +0.2

SSTL-18 1.71 1.8 1.89 0.25 Vecio + 0.6 Veaio/2 - — Vecio/2 0.5 Vecio + 0.6

Class I, II 0.175 +0.175

SSTL-15 | 1.425 1.5 1.575 0.2 (15) Vecol2 - — Veao2 | 2(Vinao - | 2(Vivac) - Vier)

Class I, II 0.15 +0.15 VREF)

SSTL-135 | 1.283 | 1.35 1.45 0.18 as) Veao/2 - | Veao/2 Vecio2 | 20Vmao - | 20MViwac - Vaes)
0.15 +0.15 VREF)

(4 To meet the I and Iy specifications, you must set the current strength settings accordingly. For example, to meet the SSTL15CI specification (8
mA), you should set the current strength settings to 8 mA. Setting at lower current strength may not meet the Iy and Iy specifications in the

datasheet.
(19 The maximum value for Vswing(nc) is not defined. However, each single-ended signal needs to be within the respective single-ended limits (Vigpc)
and VIL(DC))'
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Transceiver Speed Grade 3

SymbollDescrintion Conditon [ essmeeents | nit
I N -
85-() setting — 85 — Q
Differential on-chip termination 100-€2 setting - 100 - Q
resistors 120-Q) setting — 120 — Q
150-€) setting — 150 — Q
Intra-differential pair skew TX Vem = 0.65 V (AC coupled) — — 15 ps
and slew rate of 15 ps
Intra-transceiver block transmitter x6 PMA bonded mode — — 180 ps
channel-to-channel skew
Inter-transceiver block transmitter xN PMA bonded mode — — 500 ps
channel-to-channel skew®®
Table 1-30: CMU PLL Specifications for Arria V GT and ST Devices
Transceiver Speed Grade 3
Supported data range 0.611 10.3125 Gbps
fPLL supported data range 611 3125 Mbps
(%) This specification is only applicable to channels on one side of the device across two transceiver banks.
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PLL Specifications 1-45

-3 speed grade 6700
¢ Output frequency for external clock —4 speed grade — — 670 MHz
OUTEXT output -5 speed grade — — 622(%3) MHz
-6 speed grade — — 5000 MHz
touTDUTY Duty cycle for external clock output — 45 50 55 %
(when set to 50%)
trcomp External feedback clock compensation — — — 10 ns
time
tDYCONFIGCLK Dynamic configuration clock for ngnt _ — — — 100 MHz
cl k and scancl k
tLock Time required to lock from end-of- — — — 1 ms
device configuration or deassertion of
ar eset
tbLOCK Time required to lock dynamically — — — 1 ms
(after switchover or reconfiguring any
non-post-scale counters/delays)
Low — 0.3 — MHz
ferLaw PLL closed-loop bandwidth Medium — 1.5 — MHz
High®¥ — 4 — MHz
tpLL_PSERR Accuracy of PLL phase shift — — — +50 ps
tARESET Minimum pulse width on the ar eset — 10 — — ns
signal
Frep > 100 MHz — _ 0.15 UI (p-p)
tinecy*e® Input clock cycle-to-cycle jitter REF PP
Frer < 100 MHz — — +750 ps (p-p)

9 High bandwidth PLL settings are not supported in external feedback mode.
65 A high input jitter directly affects the PLL output jitter. To have low PLL output clock jitter, you must provide a clean clock source with jitter < 120 ps.
(66) Fpgr is fin/N, specification applies when N = 1.
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Condition

[ B [ 55 [ & ]
m-mmmm-m

-13,-C4

-I5,-C5

High-Speed I/0 Specifications

1-53

True Differential I/O 150 ps
Standards
TCCS
Emulated Differential | — — 300 — — 300 — 300 ps
I/0 Standards
SERDES factorJ=3to | 150 — 1250 150 — 1250 150 1050 Mbps
True Differential I/O 10176)
Standards - fHSDRDPA
(data rate) SERDES factor J =8 | 150 | — | 1600 | 150 | — | 1500 | 150 1250 | Mbps
with DPACOC)
Receiver SERDES factor ] = 3 77 _ (83) 77) _ (83) (77) (83) Mbps
to 10
fspr (data rate) SERDES factor J = 1 7) _ @9 77) _ @9 @7) 79) Mbps
to 2, uses DDR
registers
DPA Mode | DPA run length — — — | 10000 — — | 10000 | — 10000 Ul
Soft-CDR | Soft-CDR ppm tolerance — — — 300 — — 300 — 300 | +ppm
Mode
Non-DPA Sampling Window — — — 300 — — 300 — 300 ps
Mode

®3) You can estimate the achievable maximum data rate for non-DPA mode by performing link timing closure analysis. You must consider the board
skew margin, transmitter delay margin, and receiver sampling margin to determine the maximum data rate supported.
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Figure 1-7: Timing Diagram for oe and dyn_term_ctrl Signals

RX Tristate X Tristate RX
o0 —— |
dyn_term_ctrl : —
3 T 3 3 Tos

RS_RT

Duty Cycle Distortion (DCD) Specifications

Table 1-47: Worst-Case DCD on Arria V I/O Pins
The output DCD cycle only applies to the I/O buffer. It does not cover the system DCD.

Symbol
%

Output Duty Cycle

HPS Specifications
This section provides HPS specifications and timing for Arria V devices.

For HPS reset, the minimum reset pulse widths for the HPS cold and warm reset signals (HPS_nRST and HPS_nPOR) are six clock cycles of
HPS_CILKI1.
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1-60 HPS PLL Input Jitter

HPS PLL Input Jitter

Use the following equation to determine the maximum input jitter (peak-to-peak) the HPS PLLs can tolerate. The divide value (N) is the value

AV-51002
2017.02.10

programmed into the denominator field of the VCO register for each PLL. The PLL input reference clock is divided by this value. The range of the
denominator is 1 to 64.

Maximum input jitter = Input clock period x Divide value (N) x 0.02

Table 1-50: Examples of Maximum Input Jitter

40 ns
40 ns 1.6 ns
40 ns 3.2 ns

Quad SPI Flash Timing Characteristics

Table 1-51: Quad Serial Peripheral Interface (SPI) Flash Timing Requirements for Arria V Devices

Symbol
clk

B NN A O ST

SCLK_OUT clock frequency (External clock)

Taspi_clk QSPI_CLK clock period (Internal reference 2.32 — — ns
clock)

Tdutycycle SCLK_OUT duty cycle 45 — 55 %

T qssfrst Output delay QSPI_SS valid before first clock — 1/2 cycle of — ns
edge SCLK_OUT

T qsslst Output delay QSPI_SS valid after last clock -1 — 1 ns
edge

T gio I/0O data output delay -1 — 1 ns

Tdin_start Input data valid start — — (2 + Ryelay) % ns

qupl_clk 7.52 ®)
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Tdin_end Input data valid end (2 + Ryelay) X

Tqul ok — 1.21 =

Figure 1-8: Quad SPI Flash Timing Diagram

This timing diagram illustrates clock polarity mode 0 and clock phase mode 0.

¢ Tdssls( )
QSPI_SS \ /

SCLK_OUT / \ / \ / \ / \

‘ Tdio < >

din_start
QSPI_DATA ) Data Out I ) Dataln )
T ——

din_end

Related Information

Quad SPI Flash Controller Chapter, Arria V Hard Processor System Technical Reference Manual
Provides more information about Rdelay.

SPI Timing Characteristics

Table 1-52: SPI Master Timing Requirements for Arria V Devices

The setup and hold times can be used for Texas Instruments SSP mode and National Semiconductor Microwire mode.

clk

CLK clock period 16.67
Tey SPI Master-in slave-out (MISO) setup time 8.35 (89) — ns

®) R elay is set by programming the register gspi r egs. r ddat acap. For the SoC EDS software version 13.1 and later, Altera provides automatic Quad SPI
calibration in the preloader. For more information about Ry, refer to the Quad SPI Flash Controller chapter in the Arria V Hard Processor System
Technical Reference Manual.
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SPI MISO hold time
Tdutycycle SPI_CLK duty cycle 45 55 %
T gssfrst Output delay SPI_SS valid before first clock edge 8 — ns
T ggslst Output delay SPI_SS valid after last clock edge 8 — ns
Taio Master-out slave-in (MOSI) output delay -1 1 ns

®6) This value is based on r x_sanpl e_dl y = 1 and spi _m cl k = 120 MHz. spi _m cl k is the internal clock that is used by SPI Master to derive it’s SCLK_
ouT. These timings are based on r x_sanpl e_dl y of 1. This delay can be adjusted as needed to accommodate slower response times from the slave.
Note that a delay of 0 is not allowed. The setup time can be used as a reference starting point. It is very crucial to do a calibration to get the correct r x_
sanpl e_dl y value because each SPI slave device may have different output delay and each application board may have different path delay. For more
information about r x_sanpl e_del ay, refer to the SPI Controller chapter in the Hard Processor System Technical Reference Manual.
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Standard

Related Information
MSEL Pin Settings

Provides more information about POR delay based on MSEL pin settings for each configuration scheme.

FPGA JTAG Configuration Timing

Table 1-64: FPGA JTAG Timing Parameters and Values for Arria V Devices

tjcp TCK clock period 30, 1672

ticu TCK clock high time 14 — ns
tjcL TCK clock low time 14 — ns
tpsu (TDI) TDI JTAG port setup time 2 — ns
tpsu (TMS) TMS JTAG port setup time 3 — ns
typH JTAG port hold time 5 — ns
tipco JTAG port clock to output — 1209 ns
tipzx JTAG port high impedance to valid output — 14©3) ns
tipxz JTAG port valid output to high impedance — 1409 ns

©2) The minimum TCK clock period is 167 ns if Vcpar is within the range 1.2 V - 1.5 V when you perform the volatile key programming.
%) A 1-ns adder is required for each VCCIO voltage step down from 3.0 V. For example, tjPCO= 13 ns if VCCIO of the TDO I/O bank = 2.5 V, or 14 ns if

it equals 1.8 V.
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Related Information

« PS Configuration Timing on page 1-81
+ AS Configuration Timing
Provides the AS configuration timing waveform.

DCLK Frequency Specification in the AS Configuration Scheme

Table 1-69: DCLK Frequency Specification in the AS Configuration Scheme

DCLK Frequency Specification in the AS Configuration Scheme 1-81

This table lists the internal clock frequency specification for the AS configuration scheme. The DCLK frequency specification applies when you use
the internal oscillator as the configuration clock source. The AS multi-device configuration scheme does not support DCLK frequency of 100 MHz.

53 7.9 12.5 MHz

10.6 15.7 25.0 MHz
DCLK frequency in AS configuration scheme

21.3 314 50.0 MHz

42.6 62.9 100.0 MHz

PS Configuration Timing

Table 1-70: PS Timing Parameters for Arria V Devices

tepacD NCONFI Glow to CONF_DONE low

tcrasTo NCONFI Glow to nSTATUS low — 600 ns
tcrg nCONFI Glow pulse width 2 — s
tSTATUS nSTATUS low pulse width 268 1506109 us
tepasTI nCONFI Ghigh to nSTATUS high — 1506109 us

(1) You can obtain this value if you do not delay configuration by extending the nCONFI G or nSTATUS low pulse width.
(109 You can obtain this value if you do not delay configuration by externally holding nSTATUS low.
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tepack'? nCONFI Ghigh to first rising edge on DCLK 1506

tsrack ' nSTATUS high to first rising edge of DCLK 2 — us
tpsu DATA[] setup time before rising edge on DCLK 5.5 — ns
tpu DATA[ ] hold time after rising edge on DCLK 0 — ns
tcH DCLK high time 0.45 x 1/fjpax — s
tor DCLK low time 0.45 x 1/fjpax — s
terx DCLK period 1/fvax — s
fvmax DCLK frequency — 125 MHz
tcp2uM CONF_DONE high to user mode!%® 175 437 us
tcpacu CONF_DONE high to CLKUSR enabled 4 x maximum DCLK period — —
tepauMc CONF_DONE high to user mode with CLKUSR option on tepacy + (Tinit X CLKUSR — —

period)
Tinit Number of clock cycles required for device initialization 8,576 — Cycles

Related Information

PS Configuration Timing
Provides the PS configuration timing waveform.

(195 Tf nSTATUS is monitored, follow the tg,ck specification. If nSTATUS is not monitored, follow the tcpyck specification.
(106) The minimum and maximum numbers apply only if you chose the internal oscillator as the clock source for initializing the device.
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e e

Single-ended voltage referenced I/O

The JEDEC standard for the SSTL and HSTL I/O defines both the AC and DC input signal values. The AC

standard values indicate the voltage levels at which the receiver must meet its timing specifications. The DC values
indicate the voltage levels at which the final logic state of the receiver is unambiguously defined. After the
receiver input has crossed the AC value, the receiver changes to the new logic state.
The new logic state is then maintained as long as the input stays beyond the DC threshold. This approach
is intended to provide predictable receiver timing in the presence of input waveform ringing.
Single-Ended Voltage Referenced I/O Standard
o (1
_____ Vor —— \ T e e
Vikiac)
[
\ / Vinpo)
v
\ REF ViLpo)
\ A
ViLac)
Vol
Vss
tc High-speed receiver/transmitter input and output clock period.

TCCS (channel-to-channel-skew)

The timing difference between the fastest and slowest output edges, including the tco variation and clock
skew, across channels driven by the same PLL. The clock is included in the TCCS measurement (refer to
the Timing Diagram figure under SW in this table).

tputy

High-speed I/O block—Duty cycle on high-speed transmitter output clock.
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December 2015 2015.12.16 |, yUpdated Quad Serial Peripheral Interface (SPI) Flash Timing Requirements for Arria V Devices table.

« Updated Fay, Tautyeycler a0d Tyt Specifications.
o Added Tggpi_clio Tdin_start- and Tgin_enq Specifications.
o Removed T4j,max Specifications.

« Updated the minimum specification for T to 16.67 ns and removed the maximum specification in SPI
Master Timing Requirements for Arria V Devices table.

« Updated Secure Digital (SD)/MultiMediaCard (MMC) Timing Requirements for Arria V Devices table.

o Updated T i t0 Tggmme_clk_out Symbol.
» Updated Tgmmec clk out and Ty specifications.
o Added Tgmmc dko Tsu and Ty, specifications.
o Removed T4,max Specifications.

« Updated the following diagrams:

« Quad SPI Flash Timing Diagram

« SD/MMC Timing Diagram
» Updated configuration .rbf sizes for Arria V devices.
» Changed instances of Quartus II to Quartus Prime.
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November 2012 3.0 + Updated Table 2, Table 4, Table 9, Table 14, Table 16, Table 17, Table 20, Table 21, Table 25, Table 29, Table
36, Table 56, Table 57, and Table 60.
« Removed table: Transceiver Block Jitter Specifications for Arria V Devices.
o Added HPS information:
o Added “HPS Specifications” section.
o Added Table 38, Table 39, Table 40, Table 41, Table 42, Table 43, Table 44, Table 45, Table 46, Table 47,
Table 48, Table 49, and Table 50.
 Added Figure 7, Figure 8, Figure 9, Figure 10, Figure 11, Figure 12, Figure 13, Figure 14, Figure 15, Figure
16, Figure 17, Figure 18, and Figure 19.
« Updated Table 3 and Table 5.
October 2012 24  Updated Arria V. GX Vccr 6xL/R VeeT GxsL/r and Veer, gxpr/r minimum and maximum values, and data
rate in Table 4.
o Added receiver Vicy (AC coupled) and Vicy (DC coupled) values, and transmitter Vocy (AC coupled) and
Vocum (DC coupled) values in Table 20 and Table 21.
August 2012 23 Updated the SERDES factor condition in Table 30.
July 2012 2.2 + Updated the maximum voltage for V| (DC input voltage) in Table 1.
« Updated Table 20 to include the Arria V GX -I3 speed grade.
« Updated the minimum value of the fixedclk clock frequency in Table 20 and Table 21.
« Updated the SERDES factor condition in Table 30.
 Updated Table 50 to include the IOE programmable delay settings for the Arria V. GX -I3 speed grade.
June 2012 2.1 Updated Ver_gxsrr. Veer oxsr/rs and Veer, gxsryr Values in Table 4.
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Transceiver Power Supply Requirements

Table 2-7: Transceiver Power Supply Voltage Requirements for Arria V GZ Devices
If BOTH of the following conditions are true: 1.05

+ Data rate > 10.3 Gbps.
o DFE is used.

If ANY of the following conditions are true 23 1.0 30

o ATXPLL is used.
o Data rate > 6.5Gbps.

« DFE (data rate < 10.3 Gbps), AEQ, or EyeQ feature
is used.

1.5 \Y%

If ALL of the following conditions are true: 0.85 25

o ATXPLL is not used.
o Data rate < 6.5Gbps.
« DFE, AEQ, and EyeQ are not used.

DC Characteristics
Supply Current
Standby current is the current drawn from the respective power rails used for power budgeting.

Use the Excel-based Early Power Estimator (EPE) to get supply current estimates for your design because these currents vary greatly with the
resources you use.

(122) If the VCCR_GXB and VCCT_GXB supplies are set to 1.0 V or 1.05 V, they cannot be shared with the VCC core supply. If the VCCR_GXB and
VCCT_GXB are set to 0.85 V, they can be shared with the VCC core supply.
(123 Choose this power supply voltage requirement option if you plan to upgrade your design later with any of the listed conditions.
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AV-51002

2017.02.10 Transceiver Clocks 2-23

Transceiver Speed Grade 2 Transceiver Speed Grade 3
Symbol/Description Conditions Unit
TN I N =
100 Hz — — -70 — — -70 dBc/Hz
1 kHz — — -90 — — -90 dBc/Hz
Transmitter REFCLK Phase
Noise (622 MHz) (4 10 kHz — — -100 — — -100 dBc/Hz
100 kHz — — -110 — — -110 dBc/Hz
>1 MHz — — -120 — — -120 dBc/Hz
Transmitter REFCLK Phase 10 kHz to 1.5 MHz — — 3 — — 3 ps (rms)
Jitter (100 MHz) (142 (PCle)
RRgr — — 1800 1% — — 1800 £1% — Q

Related Information

Arria V Device Overview
For more information about device ordering codes.

Transceiver Clocks

Table 2-23: Transceiver Clocks Specifications for Arria V GZ Devices

Speed grades shown refer to the PMA Speed Grade in the device ordering code. The maximum data rate could be restricted by the Core/PCS speed
grade. Contact your Altera Sales Representative for the maximum data rate specifications in each speed grade combination offered. For more
information about device ordering codes, refer to the Arria V Device Overview.

(14 To calculate the REFCLK phase noise requirement at frequencies other than 622 MHz, use the following formula: REFCLK phase noise at f(MHz) =
REFCLK phase noise at 622 MHz + 20*log({/622).

(142) To calculate the REFCLK rms phase jitter requirement for PCle at reference clock frequencies other than 100 MHz, use the following formula:
REFCLK rms phase jitter at f{(MHz) = REFCLK rms phase jitter at 100 MHz x 100/f.
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AV-51002

2017.02.10 PLL Specifications 2-39
it M N TN TN A BT

Input clock cycle-to-cycle jitter (frgr = 100 MHz) 0.15 UI (p-p)

tINCC] 171)’ (172) —
Input clock cycle-to-cycle jitter (frgr < 100 MHz) -750 — +750 ps (p-p)
Period Jitter for dedicated clock output in integer — — 175 ps (p-p)
PLL (fOUT > 100 MHZ)

tourpy nc 7Y

- Period Jitter for dedicated clock output in integer — — 17.5 mUI (p-p)

PLL (fOUT <100 MhZ)
Period Jitter for dedicated clock output in fractional — — 250176), ps (p-p)
PLL (four > 100 MHz) 175074

troutpy pc 7 i . . .
Period Jitter for dedicated clock output in fractional — — 25(176), mUI (p-p)
PLL (four < 100 MHz) 17.5 (74
Cycle-to-cycle Jitter for a dedicated clock output in — — 175 ps (p-p)
integer PLL (foyt = 100 MHz)

tourcey_pc 7Y : : :
Cycle-to-cycle Jitter for a dedicated clock output in — — 17.5 mUI (p-p)
integer PLL (foyt < 100 MHz)
Cycle-to-cycle Jitter for a dedicated clock output in — — 250(176), ps (p-p)
fractional PLL (fou = 100 MHz) 175 79

trourcey e 7 . . . 6
Cycle-to-cycle Jitter for a dedicated clock output in — — 25(176), mUI (p-p)
fractional PLL (four < 100 MHz) 17.5 174

(71 A high input jitter directly affects the PLL output jitter. To have low PLL output clock jitter, you must provide a clean clock source with jitter < 120 ps.

(172) The frgg is fIN/N specification applies when N = 1.

(173) Peak-to-peak jitter with a probability level of 10712 (14 sigma, 99.99999999974404% confidence level). The output jitter specification applies to the
intrinsic jitter of the PLL, when an input jitter of 30 ps is applied. The external memory interface clock output jitter specifications use a different
measurement method and are available in the "Worst-Case DCD on Arria V GZ I/O Pins" table.

(749 This specification only covered fractional PLL for low bandwidth. The fycq for fractional value range 0.20-0.80 must be > 1200 MHz.
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Transmitter High-Speed 1/0 Specifications 2-45

Symbol Conditions
[ [we [ m [ ww [ we [ e |

frscLk_in (input clock Clock boost factor 5 — 625 5 — 525 MHz
frequency) True Differential W =1 to 40 (180
I/O Standards 17
frscLk_in (input clock Clock boost factor 5 — 625 5 — 525 MHz
frequency) Single Ended 1/0 W =1 to 40 (180
Standards
fuscrx_in (input clock Clock boost factor 5 — 420 5 — 420 MHz
frequency) Single Ended 1/0 W =1 to 40 (180
Standards
fHSCLK_OUT (Olltpllt clock — 5 — 625 el 5 — 525 (1s1) MHz

frequency)

Transmitter High-Speed 1/0 Specifications

Table 2-40: Transmitter High-Speed I/0 Specifications for Arria V GZ Devices

When ] = 3 to 10, use the serializer/deserializer (SERDES) block.

When ] =1 or 2, bypass the SERDES block.

(179 This only applies to DPA and soft-CDR modes.
(189 Clock Boost Factor (W) is the ratio between the input data rate to the input clock rate.
(81 This is achieved by using the LVDS clock network.
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AV-51002

2017.02.10 FPP Configuration Timing when DCLK to DATA[] = 1 2-61
tcpacu | CONF_DONE high to CLKUSR enabled 4 X maximum
DCLK period
tcpaum | CONF_DONE high to user mode with CLKUSR option on tcpacu + — —
c (8576 x CLKUSR period)
(209)
Related Information

« DCLK-to-DATA[] Ratio (r) for FPP Configuration on page 2-57
« Configuration, Design Security, and Remote System Upgrades in Arria V Devices

(208) The minimum and maximum numbers apply only if you chose the internal oscillator as the clock source for initializing the device.
(209 To enable the CLKUSR pin as the initialization clock source and to obtain the maximum frequency specification on these pins, refer to the
“Initialization” section of the Configuration, Design Security, and Remote System Upgrades in Arria V Devices chapter.
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Glossary

2-77

I

tc

High-speed receiver and transmitter input and output clock period.

TCCS (channel-to-
channel-skew)

The timing difference between the fastest and slowest output edges, including tcq variation and clock skew, across channels
driven by the same PLL. The clock is included in the TCCS measurement (refer to the Timing Diagram figure under SW in
this table).

tpuTy High-speed I/O block—Duty cycle on the high-speed transmitter output clock.
tRALL Signal high-to-low transition time (80-20%)

tineey Cycle-to-cycle jitter tolerance on the PLL clock input.

touTp)_10 Period jitter on the general purpose I/O driven by a PLL.

touTp)_DC Period jitter on the dedicated clock output driven by a PLL.

tRISE Signal low-to-high transition time (20-80%)

Timing Unit Interval
(TUI)

The timing budget allowed for skew, propagation delays, and the data sampling window.
(TUI = 1/(receiver input clock frequency multiplication factor) = tc/w)

Vemoo) DC common mode input voltage.

Viem Input common mode voltage—The common mode of the differential signal at the receiver.

Vip Input differential voltage swing—The difference in voltage between the positive and complementary conductors of a
differential transmission at the receiver.

VDIrAC) AC differential input voltage—Minimum AC input differential voltage required for switching.

VpIrmoe) DC differential input voltage— Minimum DC input differential voltage required for switching.

Viu Voltage input high—The minimum positive voltage applied to the input which is accepted by the device as a logic high.

Vinac) High-level AC input voltage

Viame) High-level DC input voltage

ViL Voltage input low—The maximum positive voltage applied to the input which is accepted by the device as a logic low.

ViLac) Low-level AC input voltage

ViLne) Low-level DC input voltage
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