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Symbol Parameter Min Max Unit
Veep_pLL Supply voltage for PLL regulator (digital) -0.5 1.63 \
Vcea abc Supply voltage for ADC analog block -0.5 3.41 \Y
Veent Supply voltage for ADC digital block -0.5 1.63 \Y
Absolute Maximum Ratings
Table 4. Absolute Maximum Ratings for Intel MAX 10 Devices
Symbol Parameter Min Max Unit
Vi DC input voltage -0.5 4.12 \%
Iout DC output current per pin -25 25 mA
Tstg Storage temperature -65 150 °C
T Operating junction temperature -40 125 °C

Maximum Allowed Overshoot During Transitions over a 11.4-Year Time Frame

During transitions, input signals may overshoot to the voltage listed in the following table and undershoot to -2.0 V for input
currents less than 100 mA and periods shorter than 20 ns.

The maximum allowed overshoot duration is specified as a percentage of high time over the lifetime of the device. A DC signal
is equivalent to 100% duty cycle.

For example, a signal that overshoots to 4.17 V can only be at 4.17 V for ~11.7% over the lifetime of the device; for a device
lifetime of 11.4 years, this amounts to 1.33 years.

Table 5. Maximum Allowed Overshoot During Transitions over a 11.4-Year Time Frame for Intel MAX 10 Devices
Condition (V) Overshoot Duration as % of High Time Unit
4.12 100.0 %
4.17 11.7 %
4.22 7.1 %
4.27 4.3 %
continued...
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Recommended Operating Conditions
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Table 8. Recommended Operating Conditions for Intel MAX 10 Devices

Symbol Parameter Condition Min Max Unit

Vi DC input voltage - -0.5 3.6 Vv

Vo Output voltage for I/O pins — 0 Veeio \Y

T, Operating junction temperature Commercial 0 85 °C
Industrial -40(6) 100 °C

Automotive -40(6) 125 °C

tramMP Power supply ramp time — & 10 ms
Ipiode Magnitude of DC current across PCI* clamp diode when — — 10 mA

enabled

Programming/Erasure Specifications

Table 9. Programming/Erasure Specifications for Intel MAX 10 Devices

This table shows the programming cycles and data retention duration of the user flash memory (UFM) and configuration flash memory (CFM) blocks.

For more information about data retention duration with 10,000 programming cycles for automotive temperature devices, contact your Intel quality

representative.

Erase and reprogram cycles (E/P) (8) (Cycles/ Temperature (°C) Data retention duration (Years)
page)
10,000 85 20
10,000 100 10

(6) —40°C is only applicable to Start of Test, when the device is powered-on. The device does not stay at the minimum junction

temperature for a long time.

(7) There is no absolute minimum value for the ramp time requirement. Intel characterized the minimum ramp time at 200 ps.

(8) The number of E/P cycles applies to the smallest possible flash block that can be erased or programmed in each Intel MAX 10 device.
Each Intel MAX 10 device has multiple flash pages per device.

Intel® MAX® 10 FPGA Device Datasheet
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Table 11. ADC_VREF Pin Leakage Current for Intel MAX 10 Devices
Symbol Parameter Condition Min Max Unit
Tadc_vref ADC_VREF pin leakage current Single supply mode - 10 HA
Dual supply mode — 20 HA

Bus Hold Parameters

Bus hold retains the last valid logic state after the source driving it either enters the high impedance state or is removed.
Each I/O pin has an option to enable bus hold in user mode. Bus hold is always disabled in configuration mode.

Table 12. Bus Hold Parameters for Intel MAX 10 Devices
Parameter Condition Vecro (V) Unit
1.2 1.5 1.8 2.5 3.0 3.3
Min Max Min Max Min Max Min Max Min Max Min Max

Bus-hold low, sustaining Vin > Vi 8 — 12 - 30 — 50 — 70 — 70 — HA
current (maximum)
Bus-hold high, sustaining Vin < VIH -8 — -12 — -30 — -50 — -70 — -70 — MA
current (minimum)
Bus-hold low, overdrive 0V <V < - 125 - 175 - 200 - 300 - 500 - 500 MA
current Vceio
Bus-hold high, overdrive 0V <V < - -125 - -175 — -200 - -300 - -500 — -500 HA
current Veeio
Bus-hold trip point - 0.3 0.9 0.375 1.125 0.68 1.07 0.7 1.7 0.8 2 0.8 2 Y

Intel® MAX® 10 FPGA Device Datasheet
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Table 15. OCT Variation after Calibration at Device Power-Up for Intel MAX 10 Devices

This table lists the change percentage of the OCT resistance with voltage and temperature.

Description Nominal Voltage dR/dT (%/°C) dR/dV (% /mV)
OCT variation after calibration at device power-up 3.00 0.25 -0.027
2.50 0.245 -0.04
1.80 0.242 -0.079
1.50 0.235 -0.125
1.35 0.229 -0.16
1.20 0.197 -0.208
Figure 1. Equation for OCT Resistance after Calibration at Device Power-Up

AR, = (V,—V,) x 1000 x dR/dV
AR, = (T, —T,) X dR/dT
For AR, < 0; MF, = 1/(| AR,|/100 + 1)
For AR, > 0; MFy, = AR,/100 + 1
MF = MF, x MF,
Rfinat = Rinitigt X MF

The definitions for equation are as follows:

T, is the initial temperature.
e T, is the final temperature.
e MF is multiplication factor.

*  Ryitial is initial resistance.

®  Rfinhal is final resistance.

Intel® MAX® 10 FPGA Device Datasheet
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Single-Ended SSTL, HSTL, and HSUL I/0 Reference Voltage Specifications
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Table 21. Single-Ended SSTL, HSTL, and HSUL I/0 Reference Voltage Specifications for Intel MAX 10 Devices
I/0 Standard Vecro (V) Vger (V) Vrr (V) (9

Min Typ Max Min Typ Max Min Typ Max
SSTL-2 Class I, 11 2.375 2.5 2.625 1.19 1.25 1.31 Vger - 0.04 VRer Vrer + 0.04
SSTL-18 Class 1, II 1.7 1.8 1.9 0.833 0.9 0.969 Vper - 0.04 VRer Vper + 0.04
SSTL-15 Class I, II 1.425 1.5 1.575 0.49 x Veero 0.5 x Vecio 0.51 x Veero | 0.49 x Vecio | 0.5 % Veero | 0.51 % Veero
SSTL-135 Class I, 11 1.283 1.35 1.45 0.49 x Vecro 0.5 x Vecio 0.51 x Veero | 0.49 x Vecio | 0.5 % Veero | 0.51 % Vecio
HSTL-18 Class I, II 1.71 1.8 1.89 0.85 0.9 0.95 0.85 0.9 0.95
HSTL-15 Class I, II 1.425 1.5 1.575 0.71 0.75 0.79 0.71 0.75 0.79
HSTL-12 Class I, II 1.14 1.2 1.26 0.48 (fsycao 0.5 x Veero (19 o.52(>1<5)vCCIO — 0.5 x Veero -

0.47 x Vecro | 0.5 % Veero (18 | 0.53 x Veero
(16) (16)

HSUL-12 1.14 1.2 1.3 0.49 x Vcco 0.5 x Vecio 0.51 x Veero — - -

(14) Vi1 of transmitting device must track Vggr of the receiving device.

(15) Value shown refers to DC input reference voltage, Vrer(pc)-

(18) value shown refers to AC input reference voltage, Vrgr(ac)-

Intel® MAX® 10 FPGA Device Datasheet

20




™ ®
Intel® MAX® 10 FPGA Device Datasheet l n tel
M10-DATASHEET | 2018.06.29

Single-Ended SSTL, HSTL, and HSUL I/0 Standards Signal Specifications

Table 22. Single-Ended SSTL, HSTL, and HSUL I/0 Standards Signal Specifications for Intel MAX 10 Devices

To meet the Ip. and Ipy specifications, you must set the current strength settings accordingly. For example, to meet the SSTL-15 Class I specification (8 mA), you
should set the current strength settings to 8 mA. Setting at lower current strength may not meet the Ip, and Ipgy specifications in the datasheet.

I/0 standard Viocy (V) Vin(oc) (V) Viac) (V) Vin(ac) (V) Vo (V) Vou (V) | IoL (MmA) | Ioy (MA)
Min Max Min Max Min Max Min Max Max Min
SSTL-2 Class I — VRefr — VRep — — VRer = VRep — Vit - 0.57 | V7 + 0.57 8.1 -8.1
0.18 + 0.18 0.31 + 0.31
SSTL-2 Class II — VRer — VRep — — VRer — VRer — Vit -0.76 | V7 + 0.76 16.4 -16.4
0.18 + 0.18 0.31 + 0.31
SSTL-18 Class I —_ VRer — VRer —_ —_ VRer = VRer — Vi1 - Vrr 6.7 -6.7
0.125 + 0.125 0.25 + 0.25 0.475 + 0.475
SSTL-18 Class II - VREF — VREr - - VRer = VRer —_ 0.28 VCCIO - 13.4 -13.4
0.125 +0.125 0.25 + 0.25 0.28
SSTL-15 Class I — Vgrer = 0.1 | Vgee + 0.1 — — VRer = VREF — 0.2 x 0.8 x 8 -8
0.175 + 0.175 Veeio Veeio
SSTL-15 Class II — Vrer — 0.1 | Vgee + 0.1 — — VRer — VREF — 0.2 x 0.8 x 16 -16
0.175 + 0.175 Veeio Vecio
SSTL-135 - VRer — VRer - - VRer = VRer — 0.2 x 0.8 x - -
0.09 + 0.09 0.16 + 0.16 Vceio Vcceio
HSTL-18 Class I — Vreg = 0.1 | Vgee + 0.1 — — Vgrer = 0.2 | Vgge + 0.2 — 0.4 Veero = 8 -8
0.4
HSTL-18 Class II — Vrer = 0.1 | Vgee + 0.1 — — Vreg = 0.2 | Vgge + 0.2 — 0.4 Veeco = 16 -16
0.4
HSTL-15 Class I — Vrer — 0.1 | Vgee + 0.1 — — Vgrer — 0.2 | VReg + 0.2 — 0.4 Veeco - 8 -8
0.4
HSTL-15 Class II - Vger = 0.1 | Vgee + 0.1 - - Vrer = 0.2 | Vgee + 0.2 - 0.4 Veeio - 16 -16
0.4
continued...
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Table 24. Differential HSTL and HSUL I/0 Standards Specifications for Intel MAX 10 Devices

I/0 standard Vecro (V) Vpir(pc) (V) Vx(ac) (V) Vem(oce) (V) Vbir(ac)
v)
Min Typ Max Min Max Min Typ Max Min Typ Max Min
HSTL-18 Class I, 11 1.71 1.8 1.89 0.2 — 0.85 — 0.95 0.85 — 0.95 0.4
HSTL-15 Class I, 11 1.425 1.5 1.575 0.2 — 0.71 — 0.79 0.71 — 0.79 0.4
HSTL-12 Class I, 11 1.14 1.2 1.26 0.16 Veeio 0.48 x 0.5 x 0.52 x 0.48 x 0.5 x 0.52 x 0.3
Veeio Veero Veeio Veero Vcero Vcero
HSUL-12 1.14 1.2 1.3 0.26 — 0.5 x 0.5 x 0.5 x 0.4 x 0.5 x 0.6 x 0.44
Veero - Vecio Vecio Vecio Vecio Vecio
0.12 + 0.12

Differential I/0 Standards Specifications

Table 25. Differential I/0O Standards Specifications for Intel MAX 10 Devices

1/0 standard Vcero (V) Vip (mV) Viem (V) (18 Vop (mV) (19)(20) Vos (V) (19
Min Typ Max Min Max Min Condition Max Min Typ Max Min Typ Max
LVPECL (21) 2.375 2.5 2.625 100 - 0.05 Dmax < 500 Mbps 1.8 — — - - — —
0.55 500 MbpS < Dmax = 1.8
700 Mbps
1.05 Dmax > 700 Mbps 1.55
LVDS 2.375 2.5 2.625 100 - 0.05 Dmax £ 500 Mbps 1.8 247 - 600 1.125 1.25 1.375
0.55 500 Mbps < Dwmax < 1.8
700 Mbps
continued...

(18) vy range: 0V < Vpy < 1.85 V.
(19) R, range: 90 < R, . < 110 Q.
(20) Low Vgp setting is only supported for RSDS standard.

(21) LVPECL input standard is only supported at clock input. Output standard is not supported.

Intel® MAX® 10 FPGA Device Datasheet
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Symbol Parameter Condition Min Typ Max Unit
fyco (29 PLL internal voltage-controlled oscillator (VCO) — 600 — 1300 MHz
operating range
finouTY Input clock duty cycle — 40 — 60 %
tinrrrer_car 9 Input clock cycle-to-cycle jitter Finerp = 100 MHz — — 0.15 uI
Finpep < 100 MHz — — +750 ps
four exr 28 PLL output frequency for external clock output — — — 472.5 MHz
fout PLL output frequency to global clock -6 speed grade — — 472.5 MHz
-7 speed grade — — 450 MHz
-8 speed grade — — 402.5 MHz
toutpuTy Duty cycle for external clock output Duty cycle set to 50% 45 50 55 %
tLock Time required to lock from end of device — — — 1 ms
configuration
toLock Time required to lock dynamically After switchover, reconfiguring — — 1 ms
any non-post-scale counters or
delays, or when ar eset is
deasserted
toumIrTTER _PERIOD_IO Regular I/0 period jitter Fout = 100 MHz — — 650 ps
(31) - -
Foutr < 100 MHz — — 75 muUI
tounimrer_ccy_1o GV Regular I/O cycle-to-cycle jitter Four = 100 MHz — — 650 ps
Fout < 100 MHz — — 75 muI
continued...

(29) The VCO frequency reported by the Intel Quartus Prime software in the PLL summary section of the compilation report takes into
consideration the VCO post-scale counter K value. Therefore, if the counter K has a value of 2, the frequency reported can be lower
than the fyco specification.

(30) A high input jitter directly affects the PLL output jitter. To have low PLL output clock jitter, you must provide a clean clock source,
which is less than 200 ps.

(31) 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.

Intel® MAX® 10 FPGA Device Datasheet
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Symbol Parameter Mode -16, -A6, -C7, -17 -A7 -C8 Unit
Min Typ Max Min Typ Max Min Typ Max
x8 80 - 100 80 — 100 80 — 100 Mbps
x7 70 — 100 70 — 100 70 — 100 Mbps
x4 40 — 100 40 — 100 40 — 100 Mbps
X2 20 — 100 20 — 100 20 — 100 Mbps
x1 10 - 100 10 — 100 10 — 100 Mbps
touty Duty cycle on — 45 — 55 45 — 55 45 — 55 %
transmitter output
clock
TCCS(55) Transmitter channel- — — — 300 — — 300 — — 300 ps
to-channel skew
ty Jitter°®) Output jitter (high- — — — 425 — — 425 — — 425 ps
speed I/O0
performance pin)
Output jitter (low- - - - 470 - - 470 - - 470 ps
speed I/0O
performance pin)
trise Rise time 20 - 80%, Cioap — 500 — — 500 — — 500 — ps
=5pF
teaLL Fall time 20 - 80%, Cioap — 500 — — 500 — — 500 — ps
=5 pF
tLock Time required for the — — — 1 — — 1 — — 1 ms

PLL to lock, after
CONF_DONE signal
goes high, indicating
the completion of
device configuration

(55) TCCS specifications apply to I/O banks from the same side only.

(56) TX jitter is the jitter induced from core noise and I/O switching noise.

Intel® MAX® 10 FPGA Device Datasheet
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Emulated RSDS_E_ 1R Transmitter Timing Specifications

Table 39. Emulated RSDS_E_1R Transmitter Timing Specifications for Intel MAX 10 Dual Supply Devices
Emulated RSDS_E_1R transmitter is supported at the output pin of all I/O banks.

Symbol Parameter Mode -16, -A6, -C7, -17 -A7 -C8 Unit
Min Typ Max Min Typ Max Min Typ Max
fuscLk Input clock frequency x10 5 - 85 5 - 85 5 — 85 MHz
(high-speed I/0
performance pin) x8 5 - 85 5 - 85 5 - 85 MHz
x7 5 — 85 5 — 85 5 — 85 MHz
x4 5 — 85 5 — 85 5 — 85 MHz
x2 5 — 85 5 — 85 5 — 85 MHz
x1 5 — 170 5 — 170 5 — 170 MHz
HSIODR Data rate (high-speed x10 100 — 170 100 — 170 100 — 170 Mbps
I/O performance pin)
x8 80 — 170 80 — 170 80 — 170 Mbps
x7 70 — 170 70 — 170 70 — 170 Mbps
x4 40 — 170 40 — 170 40 — 170 Mbps
X2 20 — 170 20 — 170 20 — 170 Mbps
x1 10 — 170 10 — 170 10 — 170 Mbps
fuscLk Input clock frequency x10 5 - 85 5 - 85 5 — 85 MHz
(low-speed I/O0
performance pin) x8 5 - 85 5 - 85 5 - 85 MHz
x7 5 — 85 5 — 85 5 — 85 MHz
x4 5 — 85 5 — 85 5 — 85 MHz
x2 5 — 85 5 — 85 5 — 85 MHz
x1 5 — 170 5 — 170 5 — 170 MHz
HSIODR Data rate (low-speed x10 100 — 170 100 — 170 100 — 170 Mbps
I/O performance pin)
x8 80 — 170 80 — 170 80 — 170 Mbps
x7 70 — 170 70 — 170 70 — 170 Mbps
continued...
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Symbol Parameter Mode -16, -A6, -C7, -17 -A7 -C8 Unit
Min Typ Max Min Typ Max Min Typ Max
x7 70 — 300 70 — 300 70 — 300 Mbps
x4 40 — 300 40 — 300 40 — 300 Mbps
x2 20 — 300 20 — 300 20 — 300 Mbps
x1 10 — 300 10 — 300 10 — 300 Mbps
touty Duty cycle on — 45 — 55 45 — 55 45 — 55 %
transmitter output
clock
TCCS(6D) Transmitter channel- — — — 300 — — 300 — — 300 ps
to-channel skew
ty Jitter(®?) Output jitter (high- — — — 425 — — 425 — — 425 ps
speed I/O
performance pin)
Output jitter (low- - - - 470 - - 470 - - 470 ps
speed I/0
performance pin)
trise Rise time 20 - 80%, Cioap — 500 — — 500 — — 500 — ps
=5 pF
teaLL Fall time 20 - 80%, Cioap — 500 — — 500 — — 500 - ps
=5 pF
tLock Time required for the — — — 1 — — 1 — — 1 ms

PLL to lock, after
CONF_DONE signal
goes high, indicating
the completion of
device configuration

(61) TCCS specifications apply to I/O banks from the same side only.

(62) TX jitter is the jitter induced from core noise and I/O switching noise.

Intel® MAX® 10 FPGA Device Datasheet
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True LVDS Transmitter Timing
Single Supply Devices True LVDS Transmitter Timing Specifications

Table 41. True LVDS Transmitter Timing Specifications for Intel MAX 10 Single Supply Devices
True LVDS transmitter is only supported at the bottom I/O banks.

Symbol Parameter Mode -C7, -17 -A7 -C8 Unit
Min Typ Max Min Typ Max Min Typ Max
fHscLk Input clock frequency x10 5 — 145 5 — 100 5 — 100 MHz
x8 5 — 145 5 — 100 5 — 100 MHz
x7 5 — 145 5 — 100 5 — 100 MHz
x4 5 — 145 5 — 100 5 — 100 MHz
x2 5 — 145 5 — 100 5 — 100 MHz
x1 5 — 290 5 — 200 5 — 200 MHz
HSIODR Data rate x10 100 — 290 100 — 200 100 — 200 Mbps
x8 80 — 290 80 — 200 80 — 200 Mbps
x7 70 — 290 70 — 200 70 — 200 Mbps
x4 40 — 290 40 — 200 40 — 200 Mbps
x2 20 — 290 20 — 200 20 — 200 Mbps
x1 10 — 290 10 — 200 10 — 200 Mbps
touty Duty cycle on — 45 — 55 45 — 55 45 — 55 %
transmitter output
clock
TCCS(63) Transmitter channel- — - — 300 — — 300 — — 300 ps
to-channel skew
ty ier®®) | Output jitter — — — 1,000 — — 1,000 — — 1,000 ps
continued...

(63) TCCS specifications apply to I/O banks from the same side only.

(64) TX jitter is the jitter induced from core noise and I/O switching noise.

Intel® MAX® 10 FPGA Device Datasheet
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Table 56. I/0 Timing for Intel MAX 10 Devices
These 1I/0 timing parameters are for the 3.3-V LVTTL I/O standard with the maximum drive strength and fast slew rate for 10MO8DAF484 device.
Symbol Parameter -C7, -17 -C8 Unit
Tsu Global clock setup time -0.750 -0.808 ns
Th Global clock hold time 1.180 1.215 ns
Teo Global clock to output delay 5.131 5.575 ns
Tod Best case pin-to-pin propagation delay through one LUT 4.907 5.467 ns

Programmable IOE Delay

Programmable IOE Delay On Row Pins

Table 57. IOE Programmable Delay on Row Pins for Intel MAX 10 Devices

The incremental values for the settings are generally linear. For exact values of each setting, refer to the Assignment Name column in the latest version of the

Intel Quartus Prime software.

The minimum and maximum offset timing numbers are in reference to setting ‘0’ as available in the Intel Quartus Prime software.

Parameter Paths Affected |[Number of | Minimum Maximum Offset Unit
Settings Offset
Fast Corner Slow Corner
-17 -C8 -A6 -C7 -C8 -17 -A7

Input delay from Pad to I/O 7 0 0.815 0.873 1.831 1.811 1.874 1.871 1.922 ns
pin to internal dataout to core
cells
Input delay from Pad to I/0 input 8 0 0.924 0.992 2.081 2.055 2.125 2.127 2.185 ns
pin to input register
register
Delay from I/0 output 2 0 0.479 0.514 1.069 1.070 1.117 1.105 1.134 ns
output register to | register to pad
output pin

Intel® MAX® 10 FPGA Device Datasheet
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Term Definition
touty HIGH-SPEED I/0 Block: Duty cycle on high-speed transmitter output clock.
traLL Signal high-to-low transition time (80-20%).
ty Input register hold time.

Timing Unit Interval (TUI)

HIGH-SPEED I/0O block: The timing budget allowed for skew, propagation delays, and data sampling window. (TUI = 1/(Receiver
Input Clock Frequency Multiplication Factor) = tc/w).

tinorTTeR

Period jitter on PLL clock input.

touTIrTTER _DEDCLK

Period jitter on dedicated clock output driven by a PLL.

toumirtrer_10

Period jitter on general purpose I/O driven by a PLL.

Eplicin Delay from PLL inclk pad to I/0O input register.

tpiicout Delay from PLL inclk pad to I/O output register.

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

tsu Input register setup time.

Vem(pe) DC common mode input voltage.

VbIF(AC) AC differential input voltage: The minimum AC input differential voltage required for switching.

VbIF(DC) DC differential input voltage: The minimum DC input differential voltage required for switching.

Vhys Hysteresis for Schmitt trigger input.

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.

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

VIH(AC) High-level AC input voltage.

V1IH(DC) High-level DC input voltage.

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

V1L (ac) Low-level AC input voltage.

V1L (bc) Low-level DC input voltage.

VN DC input voltage.
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Date Version Changes

January 2016 2016.01.22 e Added description about automotive temperature devices in the Programming/Erasure Specifications table.
e Changed the pin capacitance to maximum values.
e Updated maximum TCCS specifications from 410 ps to 300 ps in the following tables:
— True PPDS and Emulated PPDS_E_3R Transmitter Timing Specifications for Intel MAX 10 Dual Supply Devices
— True RSDS and Emulated RSDS_E_3R Transmitter Timing Specifications for Intel MAX 10 Dual Supply Devices
— Emulated RSDS_E_1R Transmitter Timing Specifications for Intel MAX 10 Dual Supply Devices
— True Mini-LVDS and Emulated Mini-LVDS_E_3R Transmitter Timing Specifications for Intel MAX 10 Dual Supply Devices
— True LVDS Transmitter Timing Specifications for Intel MAX 10 Single Supply Devices
— True LVDS Transmitter Timing Specifications for Intel MAX 10 Dual Supply Devices
— Emulated LVDS_E_3R Transmitter Timing Specifications for Intel MAX 10 Single Supply Devices
— Emulated LVDS_E_3R, SLVS, and Sub-LVDS Transmitter Timing Specifications for Intel MAX 10 Dual Supply Devices

e Added new table: True RSDS and Emulated RSDS_E_3R Transmitter Timing Specifications for Intel MAX 10 Single Supply
Devices.

e Updated maximum fysc x and HSIODR specifications for -A6, -C7, and -17 speed grades in True LVDS Transmitter Timing
Specifications for Intel MAX 10 Dual Supply Devices table.

e Updated SW specifications in the following tables:
— LVDS Receiver Timing Specifications for Intel MAX 10 Single Supply Devices
— LVDS, TMDS, HiSpi, SLVS, and Sub-LVDS Receiver Timing Specifications for Intel MAX 10 Dual Supply Devices

e Updated maximum fysck and HSIODR (high-speed I/0 performance pin) specifications for -16, -A6, -C7, -17 speed
grades in LVDS, TMDS, HiSpi, SLVS, and Sub-LVDS Receiver Timing Specifications for Intel MAX 10 Dual Supply Devices
table.

e Removed Internal Configuration Time information in the Uncompressed .rbf Sizes for Intel MAX 10 Devices table.
e Added Internal Configuration Time tables for uncompressed . r bf files and compressed . r bf files.
e Removed Preliminary tags for all tables.

November 2015 2015.11.02 e Added description to Maximum Allowed Overshoot During Transitions over a 11.4-Year Time Frame topic.
e Added ADC_VREF Pin Leakage Current for Intel MAX 10 Devices table.

e Updated the condition for "Bus-hold high, sustaining current" parameter from "Viy < Vi (minimum)" to "Viy < Viy
(minimum)" in Bus Hold Parameters table.
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