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Table 2. Maximum Allowed Overshoot During Transitions for Intel Cyclone 10 GX Devices

This table lists the maximum allowed input overshoot voltage and the duration of the overshoot voltage as a percentage of device lifetime. The LVDS I/0 values
are applicable to the VREFP_ADC and VREFN_ADC 1/0 pins.

Symbol Description Condition (V) Overshoot Duration as % at T; = 100°C Unit
LVDS 1/0 () 3VI/O

Vi (AC) AC input voltage 2.50 3.80 100 %
2.55 3.85 42 %

2.60 3.90 18 %

2.65 3.95 9 %

2.70 4.00 4 %

> 2.70 > 4.00 No overshoot allowed %

For an overshoot of 2.5 V, the percentage of high time for the overshoot can be as high as 100% over a 10-year period.
Percentage of high time is calculated as ([delta T]/T) x 100. This 10-year period assumes that the device is always turned on
with 100% I/O toggle rate and 50% duty cycle signal.

(7) The LVDS 1/0 values are applicable to all dedicated and dual-function configuration I/Os.
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Figure 1. Intel Cyclone 10 GX Devices Overshoot Duration

Recommended Operating Conditions

This section lists the functional operation limits for the AC and DC parameters for Intel Cyclone 10 GX devices.

Recommended Operating Conditions

Table 3. Recommended Operating Conditions for Intel Cyclone 10 GX Devices
This table lists the steady-state voltage values expected from Intel Cyclone 10 GX devices. Power supply ramps must all be strictly monotonic, without plateaus.
Symbol Description Condition Minimum (8) Typical Maximum (8) Unit
Vee Core voltage power supply — 0.87 0.9 0.93 \
Veep Periphery circuitry and transceiver fabric — 0.87 0.9 0.93 Vv
interface power supply

Vcepam Configuration pins power supply 1.8V 1.71 1.8 1.89 \'%

1.5V 1.425 1.5 1.575 Vv
continued...

(8) This value describes the budget for the DC (static) power supply tolerance and does not include the dynamic tolerance requirements.
Refer to the PDN tool for the additional budget for the dynamic tolerance requirements.
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Symbol Description Condition Minimum (8) Typical Maximum (8) Unit
v (1D)(A2) DC input voltage 3VI/O -0.3 - 3.3 \%
LVDS 1/0 -0.3 — 2.19 \Y
Vo Output voltage - 0 - Vecio \
T Operating junction temperature Extended 0 — 100 °C
Industrial -40 — 100 °C
tramp (13) Power supply ramp time Standard POR 200 ps — 100 ms —
Fast POR 200 ps — 4 ms —
Related Information
I/O Standard Specifications on page 15
Transceiver Power Supply Operating Conditions
Table 4. Transceiver Power Supply Operating Conditions for Intel Cyclone 10 GX Devices
Symbol Description Condition Minimum (14) Typical Maximum (14) Unit
VeeT_GxBILL]IC,D] Transmitter power supply Chip-to-chip < 1.0 1.03 1.06 \%
12.5 Gbps
Or
continued...

(8)

(11)

(12)

(13)

(14)

This value describes the budget for the DC (static) power supply tolerance and does not include the dynamic tolerance requirements.

Refer to the PDN tool for the additional budget for the dynamic tolerance requirements.

The LVDS I/0 values are applicable to all dedicated and dual-function configuration I/Os.

This value applies to both input and tri-stated output configuration. Pin voltage should not be externally pulled higher than the

maximum value.

tramp is the ramp time of each individual power supply, not the ramp time of all combined power supplies.

This value describes the budget for the DC (static) power supply tolerance and does not include the dynamic tolerance requirements.

Refer to the PDN tool for the additional budget for the dynamic tolerance requirements.

Intel® Cyclone® 10 GX Device Datasheet
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Parameter Symbol Condition Vecro (V) Unit
1.2 1.5 1.8 2.5 3.0
Min Max Min Max Min Max Min Max Min Max

Bus-hold, low, TopL 0V < V< — 125 — 175 — 200 — 300 — 500 HA
overdrive current Vccio
Bus-hold, high, IopH 0V <V < — -125 — -175 — -200 — -300 — -500 HA
overdrive current Vecio
Bus-hold trip V1rIP . 0.3 0.9 0.38 1.13 0.68 1.07 0.70 1.7 0.8 2 \Y
point

OCT Calibration Accuracy Specifications

If you enable on-chip termination (OCT) calibration, calibration is automatically performed at power up for I/Os connected to
the calibration block.

Table 7.

OCT Calibration Accuracy Specifications for Intel Cyclone 10 GX Devices

Calibration accuracy for the calibrated on-chip series termination (Rs OCT) and on-chip parallel termination (Ry OCT) are applicable at the moment of calibration.
When process, voltage, and temperature (PVT) conditions change after calibration, the tolerance may change.

Symbol Description Condition (V) Resistance Tolerance Unit
-E5, -15 -E6, -16
25-Q and 50-Q Rg Internal series termination with calibration (25- | Vccio = 1.8, 1.5, 1.2 + 15 + 15 %
Q and 50-Q setting)
34-Q and 40-Q Rg Internal series termination with calibration (34- | V¢cio = 1.5, 1.25, 1.2 + 15 + 15 %
Q and 40-Q setting)
Vceo = 1.35 + 20 + 20 %
48-Q, 60-Q, 80-Q, and 120-Q Internal series termination with calibration (48- | Vccio = 1.2 + 15 + 15 %
Rs Q, 60-Q, 80-Q, and 120-Q setting)
240-Q Rg Internal series termination with calibration Veero = 1.2 + 20 + 20 %
(240-Q setting)
30-Q Ry Internal parallel termination with calibration Vcero = 1.5, 1.35, 1.25 -10 to +40 -10 to +40 %
(30-Q setting)
34-Q, 48-Q, 80-Q, and 240-Q Internal parallel termination with calibration Veero = 1.2 + 15 + 15 %
Rt (34-Q, 48-Q, 80-Q, and 240-Q setting)
continued...
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Symbol Description Condition (V) Resistance Tolerance Unit
-E5, -I5 -E6, -16
40-Q, 60-Q, and 120-Q Ry Internal parallel termination with calibration Vecio = 1.5, 1.35, 1.25, 1.2 -10 to +40 -10 to +40 %
(40-Q, 60-Q, and 120-Q setting)
VCCIO =1.2 an + 15 + 15 %
80-Q Rt Internal parallel termination with calibration Vecro = 1.2 + 15 + 15 %
(80-Q setting)
Related Information
I/0 Standards Support in Intel Cyclone 10 GX Devices
OCT Without Calibration Resistance Tolerance Specifications
Table 8. OCT Without Calibration Resistance Tolerance Specifications for Intel Cyclone 10 GX Devices
This table lists the Intel Cyclone 10 GX OCT without calibration resistance tolerance to PVT changes.
Symbol Description Condition (V) Resistance Tolerance Unit
-E5, -1I5 -E6, -16
25-Q and 50-Q Rg Internal series termination without calibration Vcco = 3.0, 2.5 + 40 + 40 %
(25-Q and 50-Q setting)
Vceio = 1.8, 1.5, 1.2 + 50 + 50 %
34-Q and 40-Q Rg Internal series termination without calibration Vecro = 1.5, 1.35, 1.25, 1.2 + 50 + 50 %
(34-Q and 40-Q setting)
48-Q and 60-Q Rg Internal series termination without calibration Vecio = 1.2 + 50 + 50 %
(48-Q and 60-Q setting)
120-Q R¢ Internal series termination without calibration Veero = 1.2 + 50 + 50 %
(120-Q setting)
100-Q Rp Internal differential termination Vecio = 1.8 + 35 + 40 %
(100-Q setting)

(17) Only applicable to POD12 I/0 standard.

Intel® Cyclone® 10 GX Device Datasheet
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I/0 standard Viocy (V) Vin(oc) (V) Viac) (V) Vincac) (V) Vo (V) Von (V) IoL (21 [Igy (2V)

(mA) | (mA)
Min Max Min Max Max Min Max Min

SSTL-12/ — Vger - 0.10 Vger + 0.10 — Vger - 0.15 Vger + 0.15 0.2 x Vecio 0.8 X Vccio — —

SSTL-12

Class I, II

HSTL-18 Class I — Vger 0.1 Vger + 0.1 — Vger — 0.2 Vger + 0.2 0.4 Veero - 0.4 8 -8

HSTL-18 Class - Vger - 0.1 Vger + 0.1 - Vger - 0.2 Vger + 0.2 0.4 Vecio - 0.4 16 -16

II

HSTL-15 Class I — Vger - 0.1 Vger + 0.1 — Vger - 0.2 Vger + 0.2 0.4 Vecio - 0.4 8 -8

HSTL-15 Class — Vgrer — 0.1 Vger + 0.1 — Vgreg - 0.2 Vgrer + 0.2 0.4 Veeo -0.4 16 -16

I

HSTL-12 Class I | -0.15 Vger - 0.08 Vrer + 0.08 Vecio + 0.15 Vger - 0.15 Vger + 0.15 0.25 x Vecio 0.75 X Vecio 8 -8

HSTL-12 Class -0.15 Vger - 0.08 Vrer + 0.08 Veero + 0.15 Vger - 0.15 Vger + 0.15 0.25 x Vccio 0.75 x Vccio 16 -16

II

HSUL-12 — Vgee - 0.13 Veer + 0.13 — Vgee - 0.22 Vgee + 0.22 0.1 X Vecio 0.9 x Vccio — —

POD12 -0.15 Vgrer — 0.08 Vgrer + 0.08 Veecro + 0.15 Vgrer - 0.15 Vgrer + 0.15 (0.7 - 0.15) x (0.7 + 0.15) x - -

Vecio Veeio
Differential SSTL I/0 Standards Specifications
Table 15. Differential SSTL I/0 Standards Specifications for Intel Cyclone 10 GX Devices
1/0 Standard Vecio (V) Vswing(pc) (V) Vswing(ac) (V) Vix(ac) (V)
Min Typ Max Min Max Min Max Min Typ Max

SSTL-18 Class 1.71 1.8 1.89 0.25 Veero + 0.6 0.5 Veco + 0.6 VCCIo/z -0.175 — VCCIo/z

I, 11 + 0.175

SSTL-15 Class 1.425 1.5 1.575 0.2 (22) Z(VIH(AC) - 2(VREF - VCCIO/2 -0.15 - VCCIO/Z + 0.15

I, 11 VRer) ViLacy)

continued...

(21) To meet the I, and Ipy 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 Ip_ and
1oy specifications in the datasheet.

Intel® Cyclone® 10 GX Device Datasheet
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Switching Characteristics

This section provides the performance characteristics of Intel Cyclone 10 GX core and periphery blocks for extended grade
devices.

Transceiver Performance Specifications

Transceiver Performance for Intel Cyclone 10 GX Devices

Table 18. Transmitter and Receiver Data Rate Performance

Symbol/Description Condition Datarate Unit
Maximum data rate
12.5 Gbps
Veer_6xe = Veer exs = 1.03 V
Chip-to-Chip (29) Maxi data rat
ip-to-Chip aximum data rate 113 Gbps
Veer_exs = Veer_exs = 0.95 V
Minimum Data Rate 1.0 30 Gbps
Maximum data rate 6.6
Gbps
Backplane Veer_exs = Veer gxs = 1.03 V
Minimum Data Rate 1.0 30 Gbps
Table 19. ATX PLL and Fractional PLL (fPLL) Performance
Symbol/Description Condition Frequency Unit
Maximum Frequency 6.25 GHz
Supported Output Frequency
Minimum Frequency 500 MHz

(29) Chip-to-chip links are applications with short reach channels.

(30) Intel Cyclone 10 GX transceivers can support data rates down to 125 Mbps with over sampling. You must create your own over
sampling logic.

Intel® Cyclone® 10 GX Device Datasheet
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Symbol Parameter Condition Min Typ Max Unit
tbLock Time required to lock dynamically (after - - - 1 ms
switchover or reconfiguring any non-post-scale
counters/delays)
tpLL PSERR Accuracy of PLL phase shift — — — +50 ps
tARESET Minimum pulse width on the ar eset signal — 10 — — ns
tineey (3H(55) Input clock cycle-to-cycle jitter Frer = 100 MHz — — 0.15 UI (p-p)
Frep < 100 MHz — — 750 ps (p-p)
touTrs_bc Period jitter for dedicated clock output Four = 100 MHz — — 175 ps (p-p)
Foutr < 100 MHz — — 17.5 mUI (p-p)
toutccs bc Cycle-to-cycle jitter for dedicated clock output Foutr = 100 MHz - - 175 ps (p-p)
Foutr < 100 MHz — — 17.5 mUI (p-p)
touTes_to ©°° Period jitter for clock output on the regular I/0 Four = 100 MHz — — 600 ps (p-p)
Foutr < 100 MHz — — 60 mUI (p-p)
toutces_10 9 Cycle-to-cycle jitter for clock output on the Four = 100 MHz — — 600 ps (p-p)
regular I/0
Fout < 100 MHz — — 60 mUI (p-p)
tcasc_ouTei_bc Period jitter for dedicated clock output in Four = 100 MHz — — 175 ps (p-p)
cascaded PLLs
Foutr < 100 MHz — — 17.5 mUI (p-p)

Related Information

Memory Output Clock Jitter Specifications on page 43

Provides more information about the external memory interface clock output jitter specifications.

(5%) 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.

(55) Fgrer is fin/N, specification applies when N = 1,

(56) External memory interface clock output jitter specifications use a different measurement method, which are available in Memory
Output Clock Jitter Specification for Intel Cyclone 10 GX Devices table.

Intel® Cyclone® 10 GX Device Datasheet

32




™1 ®
l n tEI Intel® Cyclone® 10 GX Device Datasheet
C10GX51002 | 2018.06.15

Table 33. Memory Block Performance Specifications for Intel Cyclone 10 GX Devices

Memory Mode Performance
-E5, -I5 -E6 -16 Unit
MLAB Single port, all supported widths (x16/x32) 570 490 490 MHz
Simple dual-port, all supported widths (x16/x32) 570 490 490 MHz
Simple dual-port with the read-during-write option set to 400 330 330 MHz
Old Data, all supported widths
ROM, all supported width (x16/x32) 570 490 490 MHz
M20K Block Single-port, all supported widths 625 530 510 MHz
Simple dual-port, all supported widths 625 530 510 MHz
Simple dual-port with the read-during-write option set to 470 410 410 MHz
Old Data, all supported widths
Simple dual-port with ECC enabled, 512 x 32 410 360 360 MHz
Simple dual-port with ECC and optional pipeline registers 520 470 470 MHz
enabled, 512 x 32
True dual port, all supported widths 600 480 480 MHz
ROM, all supported widths 625 530 510 MHz

Temperature Sensing Diode Specifications
Internal Temperature Sensing Diode Specifications

Table 34. Internal Temperature Sensing Diode Specifications for Intel Cyclone 10 GX Devices

Temperature Range Accuracy Offset Calibrated Option Sampling Rate Conversion Time Resolution

-40 to 100°C +5°C No 1 MHz <5ms 10 bits

Related Information

Transfer Function for Internal TSD
Provides the transfer function for the internal TSD.

Intel® Cyclone® 10 GX Device Datasheet
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Periphery Performance Specifications
This section describes the periphery performance, high-speed I/0, and external memory interface.

Actual achievable frequency depends on design and system specific factors. Ensure proper timing closure in your design and
perform HSPICE/IBIS simulations based on your specific design and system setup to determine the maximum achievable
frequency in your system.

High-Speed I/0 Specifications
Table 37. High-Speed I/0 Specifications for Intel Cyclone 10 GX Devices
When serializer/deserializer (SERDES) factor J = 3 to 10, use the SERDES block.

For LVDS applications, you must use the PLLs in integer PLL mode.

You must calculate the leftover timing margin in the receiver by performing link timing closure analysis. You must consider the board skew margin, transmitter
channel-to-channel skew, and receiver sampling margin to determine the leftover timing margin.

The Intel Cyclone 10 GX devices support the following output standards using true LVDS output buffer types on all I/O banks:
. True RSDS output standard with data rates of up to 360 Mbps
. True mini-LVDS output standard with data rates of up to 400 Mbps

Symbol Condition -E5, -I5 -E6, -16 Unit
Min Typ Max Min Typ Max
fuscik_in (input clock frequency) True Differential Clock boost factor 10 - 700 10 - 625 MHz
I/O Standards W =1 to 40 (57)
fuscuk_in (input clock frequency) Single Ended 1/0 Clock boost factor 10 — 625 10 — 525 MHz
Standards W = 1 to 40 (57
fuscLk_out (output clock frequency) — - — 700 (58) — — 625 (58) MHz
continued...

(57) Clock Boost Factor (W) is the ratio between the input data rate and the input clock rate.

(58) This is achieved by using the PHY clock network.
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Figure 4. LVDS Soft-CDR/DPA Sinusoidal Jitter Tolerance Specifications for a Data Rate Less than 1.4 Gbps

Sinusoidal Jitter Amplitude
A

N 20db/dec

ot |- -—-—_————_————
p-p !

P> Frequency

baud/1667 20 MHz

Memory Standards Supported by the Hard Memory Controller

Table 40. Memory Standards Supported by the Hard Memory Controller for Intel Cyclone 10 GX Devices

This table lists the overall capability of the hard memory controller. For specific details, refer to the External Memory Interface Spec Estimator.

Memory Standard Rate Support Speed Grade Ping Pong PHY Maximum Frequency (MHz)
Support
I/0 Bank 3 VI/O Bank
DDR3 SDRAM Half rate -5 Yes 533 225
— 533 225
-6 Yes 466 166
. 466 166
Quarter rate -5 Yes 933 450
— 933 450
-6 Yes 933 333
continued...
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DQS Logic Block Specifications

Table 42. DQS Phase Shift Error Specifications for DLL-Delayed Clock (tpgs_pserr) for Intel Cyclone 10 GX Devices

This error specification is the absolute maximum and minimum error.

ntel.

Symbol Performance (for All Speed Grades)

Unit

tpqs_pserrR

5

Memory Output Clock Jitter Specifications

Table 43. Memory Output Clock Jitter Specifications for Intel Cyclone 10 GX Devices

The clock jitter specification applies to the memory output clock pins clocked by an I/O PLL, or generated using differential signal-splitter and double data I/O

circuits clocked by a PLL output routed on a PHY clock network as specified. Intel recommends using PHY clock networks for better jitter performance.

The memory output clock jitter is applicable when an input jitter of 10 ps peak-to-peak is applied with bit error rate (BER) 10-12, equivalent to 14 sigma.

Protocol Parameter Symbol Data Rate Min Max Unit
(Mbps)
DDR3 Clock period jitter tyr7(per) 1,866 -40 40 ps
Cycle-to-cycle period jitter t171(cc) 1,866 -40 40 ps
Duty cycle jitter tirr(duty) 1,866 -40 40 ps
OCT Calibration Block Specifications
Table 44. OCT Calibration Block Specifications for Intel Cyclone 10 GX Devices
Symbol Description Min Typ Max Unit
OCTUSRCLK Clock required by OCT calibration blocks - - 20 MHz
TocTteaL Number of OCTUSRCLK clock cycles required for > 2000 - - Cycles
Rs OCT /Rt OCT calibration
TocTSHIFT Number of OCTUSRCLK clock cycles required for OCT code to shift out — 32 — Cycles
Trs_RT Time required between the dyn_t erm ctrl and oe signal transitions - 2.5 — ns
iFl{'lTaogi_lglirectional I/0 buffer to dynamically switch between Rg OCT and

Intel® Cyclone® 10 GX Device Datasheet
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Figure 5. Timing Diagram for on oe and dyn_term_ctrl Signals

Configuration Specifications

oe

dyn_term_ctrl

Tristate
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Tristate RX

RS_RT

RS_RT

This section provides configuration specifications and timing for Intel Cyclone 10 GX devices.

POR Specifications

Power-on reset (POR) delay is defined as the delay between the time when all the power supplies monitored by the POR
circuitry reach the minimum recommended operating voltage to the time when the nSTATUS is released high and your device

is ready to begin configuration.

Table 45. Fast and Standard POR Delay Specification for Intel Cyclone 10 GX Devices

POR Delay Minimum Maximum Unit
Fast 4 12 (68) ms
Standard 100 300 ms

Related Information
MSEL Pin Settings

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

(68) The maximum pulse width of the fast POR delay is 12 ms, providing enough time for the PCIe hard IP to initialize after the POR trip.

Intel® Cyclone® 10 GX Device Datasheet
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Table 47. DCLK-to-DATA[] Ratio for Intel Cyclone 10 GX Devices

You cannot turn on encryption and compression at the same time for Intel Cyclone 10 GX devices.

Configuration Scheme Encryption Compression DCLK-to-DATA[] Ratio (r)
FPP (8-bit wide) Off Off 1
On Off 1
Off On 2
FPP (16-bit wide) Off Off 1
On Off 2
Off On 4
FPP (32-bit wide) Off Off 1
On Off 4
Off On 8

FPP Configuration Timing when DCLK-to-DATA[] =1

Note: When you enable decompression or the design security feature, the DCLK-to-DATA[ ] ratio varies for FPP x8, FPP x16, and
FPP x32. For the respective DCLK-to-DATA[ ] ratio, refer to the DCLK-to-DATA[ ] Ratio for Intel Cyclone 10 GX Devices table.

Table 48. FPP Timing Parameters When the DCLK-to-DATA[] Ratio is 1 for Intel Cyclone 10 GX Devices

Use these timing parameters when the decompression and design security features are disabled.

Symbol Parameter Minimum Maximum Unit

tcracp NCONFI G low to CONF_DONE low 480 1,440 ns

terasto NCONFI G low to nSTATUS low 320 960 ns

terg nCONFI G low pulse width 2 — us

tsTaTus nSTATUS low pulse width 268 3,000 (70 us

terasti nCONFI G high to nSTATUS high - 3,000 71 us
continued...

(70) This value is applicable if you do not delay configuration by extending the nCONFI G or nSTATUS low pulse width.
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Symbol Parameter Minimum Maximum Unit
terack (72 NCONFI G high to first rising edge on DCLK 3,010 — us
tsack (72 NSTATUS high to first rising edge of DCLK 10 — us
tosu DATA[ ] setup time before rising edge on DCLK 5.5 - ns
toH DATA[] hold time after rising edge on DCLK 0 — ns
ten DCLK high time 0.45 x 1/fvax - S
teL DCLK low time 0.45 x 1/fmax — s
tek DCLK period 1/fmax — s
fmax DCLK frequency (FPP x8/x16/x32) - 100 MHz
tepaum CONF_DONE high to user mode (73) 175 830 us
tepacu CONF_DONE high to CLKUSR enabled 4 x maximum DCLK — —

period
tepaume CONF_DONE high to user mode with CLKUSR option on tepacu + — —
(600 x CLKUSR period)

Related Information

FPP Configuration Timing
Provides the FPP configuration timing waveforms.

(71) This value is applicable if you do not delay configuration by externally holding the nSTATUS low.
(72) If nSTATUS is monitored, follow the tsock specification. If nSTATUS is not monitored, follow the tceack Specification.

(73) 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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Related Information
e PS Configuration Timing on page 50

e AS Configuration Timing
Provides the AS configuration timing waveform.

DCLK Frequency Specification in the AS Configuration Scheme

Table 51. DCLK Frequency Specification in the AS Configuration Scheme
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.
You can only set 12.5, 25, 50, and 100 MHz in the Intel Quartus Prime software.
Parameter Minimum Typical Maximum Intel Quartus Prime Unit
Software Settings
DCLK frequency in AS configuration 5.3 7.5 9.7 12.5 MHz
scheme
10.5 15.0 19.3 25.0 MHz
21.0 30.0 38.5 50.0 MHz
42.0 60.0 77.0 100.0 MHz
PS Configuration Timing
Table 52. PS Timing Parameters for Intel Cyclone 10 GX Devices
Symbol Parameter Minimum Maximum Unit
teraep NCONFI G low to CONF_DONE low 480 1,440 ns
terasTo nCONFI Glow to nSTATUS low 320 960 ns
tees nCONFI G low pulse width 2 - us
tsTATUS NSTATUS low pulse width 268 3,000 (78) us
terasT1 NCONFI G high to nSTATUS high — 3,000 (79) Hs
continued...
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Table 54. Configuration Bit Stream Sizes for Intel Cyclone 10 GX Devices

Use this table to estimate the file size before design compilation. Different configuration file formats, such as a hexadecimal file (. hex) or tabular text file (. ttf)
format, have different file sizes.

For the different types of configuration file and file sizes, refer to the Intel Quartus Prime software. However, for a specific version of the Intel Quartus Prime
software, any design targeted for the same device has the same uncompressed configuration file size.

I/0 configuration shift register (IOCSR) is a long shift register that facilitates the device I/O peripheral settings. The IOCSR bit stream is part of the uncompressed
configuration bit stream, and it is specifically for the Configuration via Protocol (CvP) feature.

Uncompressed configuration bit stream sizes are subject to change for improvements and optimizations in the configuration algorithm.

Variant Product Line Uncompressed Configuration Bit IOCSR Bit Stream Size (bits) Recommended EPCQ-L Serial Configuration
Stream Size (bits) Device
Intel Cyclone 10 GX GX 085 81,923,582 2,507,264 EPCQ-L256 or higher density
GX 105 81,923,582 2,507,264 EPCQ-L256 or higher density
GX 150 81,923,582 2,507,264 EPCQ-L256 or higher density
GX 220 81,923,582 2,507,264 EPCQ-L256 or higher density
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Term Definition
Single-Ended Waveform
Positive Channel (p) = V|4
,,,,,,,,,,,,, Vip
Negative Channel (n) =V
Ve
Ground
Differential Waveform
Vip
p-n=0V
Vip
Transmitter Output Waveforms
Single-Ended Waveform
Positive Channel (p) =VoH
rrrrrrrrrrrrr Vop
Negative Channel (n) = VoL
VM
Ground
Differential Waveform
Vob
p-n=0V
Vob
fHscLk I/0 PLL input clock frequency.
fispr High-speed I/0 block—Maximum/minimum LVDS data transfer rate
(fuspr = 1/TUI), non-DPA.
fHsprDPA High-speed I/0 block—Maximum/minimum LVDS data transfer rate
(fhspropa = 1/TUI), DPA.
] High-speed 1I/0 block—Deserialization factor (width of parallel data bus).
JTAG Timing Specifications JTAG Timing Specifications:
continued...
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Term

Definition

™S X X
I X X

tiee
—tJeH ity — tipsu tpn
TCK
pzx i+ Ypco i ez

0 X -

Ry

Receiver differential input discrete resistor (external to the Intel Cyclone 10 GX device).

Sampling window (SW)

Timing Diagram—the period of time during which the data must be valid in order to capture it correctly. The setup and hold
times determine the ideal strobe position in the sampling window, as shown:
BitTime

< »
<

0.5xTCCS RSKM Sampling Window RSKM 0.5xTCCS
(SW)

Single-ended voltage referenced I/O standard

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

continued...
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Term Definition

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 tcg 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).

touty High-speed 1I/0 block—Duty cycle on high-speed transmitter output clock.

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

tinees Cycle-to-cycle jitter tolerance on the PLL clock input

toutes_10 Period jitter on the GPIO driven by a PLL

touTry_bpc 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).

Vemoe) 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.

VbiF(ac) AC differential input voltage—Minimum AC input differential voltage required for switching.

Vbir(be) DC differential input voltage— Minimum DC input differential voltage required for switching.

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

continued...
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