
Stratix III Device Handbook, Volume 2

1. Stratix III Device Data Sheet: DC and
Switching Characteristics

Electrical Characteristics

Operating Conditions
When Stratix® III devices are implemented in a system, they are rated according to a 
set of defined parameters. To maintain the highest possible performance and 
reliability of Stratix III devices, system designers must consider the operating 
requirements discussed in this chapter. Stratix III devices are offered in both 
commercial and industrial grades. Commercial devices are offered in –2 (fastest), –3, 
–4 and –4L speed grades. Industrial devices are offered only in –3, –4, and –4L speed
grades.

1 In this chapter, a prefix associated with the operating temperature range is attached to 
the speed grades; commercial with “C” prefix and industrial with “I” prefix. 
Commercial devices are therefore indicated as C2, C3, C4, and C4L per respective 
speed grades. Industrial devices are indicated as I3, I4, and I4L.

Absolute Maximum Ratings
Absolute maximum ratings define the maximum operating conditions for Stratix III 
devices. The values are based on experiments conducted with the device and 
theoretical modeling of breakdown and damage mechanisms. The functional 
operation of the device is not implied at these conditions. Conditions beyond those 
listed in Table 1–1 may cause permanent damage to the device. Additionally, device 
operation at the absolute maximum ratings for extended periods may have adverse 
effects on the device.

Table 1–1. Stratix III Device Absolute Maximum Ratings (Note 1) (Part 1 of 2)

Symbol Parameter Minimum Maximum Unit

VCCL Selectable core voltage power supply -0.5 1.65 V

VCC I/O registers power supply -0.5 1.65 V

VCCD_PLL PLL digital power supply -0.5 1.65 V

VCCA_PLL PLL analog power supply -0.5 3.75 V

VCCPT Programmable power technology power supply -0.5 3.75 V

VCCPGM Configuration pins power supply -0.5 3.9 V

VCCPD I/O pre-driver power supply -0.5 3.9 V

VCCIO I/O power supply -0.5 3.9 V

VCC_CLKIN
Differential clock input power supply (top and bottom I/O 
banks only) -0.5 3.75 V

VCCBAT
Battery back-up power supply for design security volatile 
key register -0.5 3.75 V

VI DC Input voltage -0.5 4.0 V
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Table 1–9 lists OCT variation with temperature and voltage after power-up 
calibration. Use Table 1–9 and Equation 1–1 to determine OCT variation without re-
calibration.

Table 1–8. Stratix III On-Chip Termination Resistance Tolerance Specification

Symbol Description Conditions

Resistance 
Tolerance

Unit

C2 C3, 
I3

C4, 
I4

ROCT_UNCAL
Internal series termination without 
calibration —

25- RS 3.3/3.0/2.5 Internal series termination without 
calibration (25- setting) VCCIO = 3.3/3.0/2.5 V ±30 ±40 ±40 %

25- RS 1.8/1.5 Internal series termination without 
calibration (25- setting) VCCIO = 1.8/1.5 V ±30 ±50 ±50 %

25- RS 1.2 Internal series termination without 
calibration (25- setting) VCCIO = 1.2 V ±35 ±60 ±60 %

50- RS 3.3/3.0/2.5 Internal series termination without 
calibration (50- setting) VCCIO = 3.3/3.0/2.5 V ±30 ±40 ±40 %

50- RS 1.8/1.5 Internal series termination without 
calibration (50- setting) VCCIO = 1.8/1.5 V ±30 ±50 ±50 %

50- RS 1.2 Internal series termination without 
calibration (50- setting) VCCIO = 1.2 V ±35 ±60 ±60 %

Equation 1–1. OCT Variation Without Re-Calibration (Note 1)

Notes to Equation 1–1:

(1) ROCT value calculated from Equation 1–1 shows the range of OCT resistance with the variation of temperature and 
VCCIO.

(2) RSCAL is the OCT resistance value at power-up.
(3) T is the variation of temperature with respect to the temperature at power-up.
(4) V is the variation of voltage with respect to the VCCIO at power-up.
(5) dR/dT is the percentage change of RSCAL with temperature.
(6) dR/dV is the percentage change of RSCAL with voltage.

ROCT RSCAL 1
dR
dT
------- T  dR

dV
------- V + 

 =

Table 1–9. On-Chip Termination Variation after Power-up Calibration (Part 1 of 2) (Note 1)

Symbol Description VCCIO (V) Commercial 
Typical Unit

dR/dV OCT variation with voltage without re-calibration

3 0.029 %/mV

2.5 0.036 %/mV

1.8 0.065 %/mV

1.5 0.104 %/mV

1.2 0.177 %/mV
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DIFFERENTIAL 
1.5-V SSTL 
CLASS I

4mA
GCLK tco 3.132 3.370 4.770 5.169 5.682 5.543 5.827 5.292 5.804 5.668 5.901 ns

GCLK 
PLL tco 1.340 1.520 1.968 2.068 2.284 2.295 2.322 2.173 2.391 2.401 2.309 ns

6mA
GCLK tco 3.118 3.356 4.758 5.158 5.672 5.533 5.817 5.282 5.795 5.659 5.892 ns

GCLK 
PLL tco 1.326 1.506 1.956 2.057 2.274 2.285 2.312 2.163 2.382 2.392 2.300 ns

8mA
GCLK tco 3.106 3.343 4.741 5.140 5.654 5.515 5.799 5.264 5.777 5.641 5.874 ns

GCLK 
PLL tco 1.314 1.493 1.939 2.039 2.256 2.267 2.294 2.145 2.364 2.374 2.282 ns

10mA
GCLK tco 3.106 3.343 4.744 5.144 5.658 5.519 5.803 5.268 5.782 5.646 5.879 ns

GCLK 
PLL tco 1.314 1.493 1.942 2.043 2.260 2.271 2.298 2.149 2.369 2.379 2.287 ns

12mA
GCLK tco 3.102 3.339 4.737 5.136 5.651 5.512 5.796 5.261 5.774 5.638 5.871 ns

GCLK 
PLL tco 1.310 1.489 1.935 2.035 2.253 2.264 2.291 2.142 2.361 2.371 2.279 ns

DIFFERENTIAL 
1.5-V SSTL 
CLASS II

8mA
GCLK tco 3.106 3.341 4.730 5.127 5.639 5.500 5.784 5.250 5.761 5.625 5.858 ns

GCLK 
PLL tco 1.314 1.491 1.928 2.026 2.241 2.252 2.279 2.131 2.348 2.358 2.266 ns

16mA
GCLK tco 3.107 3.343 4.738 5.137 5.650 5.511 5.795 5.260 5.773 5.637 5.870 ns

GCLK 
PLL tco 1.315 1.493 1.936 2.036 2.252 2.263 2.290 2.141 2.360 2.370 2.278 ns

DIFFERENTIAL 
1.8-V SSTL 
CLASS I

4mA
GCLK tco 3.135 3.373 4.769 5.167 5.680 5.541 5.825 5.291 5.802 5.666 5.899 ns

GCLK 
PLL tco 1.343 1.523 1.967 2.066 2.282 2.293 2.320 2.172 2.389 2.399 2.307 ns

6mA
GCLK tco 3.124 3.361 4.757 5.155 5.668 5.529 5.813 5.279 5.790 5.654 5.887 ns

GCLK 
PLL tco 1.332 1.511 1.955 2.054 2.270 2.281 2.308 2.160 2.377 2.387 2.295 ns

8mA
GCLK tco 3.119 3.357 4.757 5.156 5.669 5.530 5.814 5.280 5.792 5.656 5.889 ns

GCLK 
PLL tco 1.327 1.507 1.955 2.055 2.271 2.282 2.309 2.161 2.379 2.389 2.297 ns

10mA
GCLK tco 3.105 3.342 4.739 5.137 5.650 5.511 5.795 5.261 5.774 5.638 5.871 ns

GCLK 
PLL tco 1.313 1.492 1.937 2.036 2.252 2.263 2.290 2.142 2.361 2.371 2.279 ns

12mA
GCLK tco 3.103 3.340 4.737 5.135 5.648 5.509 5.793 5.259 5.771 5.635 5.868 ns

GCLK 
PLL tco 1.311 1.490 1.935 2.034 2.250 2.261 2.288 2.140 2.358 2.368 2.276 ns

DIFFERENTIAL 
1.8-V SSTL 
CLASS II

8mA
GCLK tco 3.107 3.342 4.729 5.125 5.636 5.497 5.781 5.248 5.758 5.622 5.855 ns

GCLK 
PLL tco 1.315 1.492 1.927 2.024 2.238 2.249 2.276 2.129 2.345 2.355 2.263 ns

16mA
GCLK tco 3.107 3.343 4.737 5.135 5.648 5.509 5.793 5.259 5.771 5.635 5.868 ns

GCLK 
PLL tco 1.315 1.493 1.935 2.034 2.250 2.261 2.288 2.140 2.358 2.368 2.276 ns

Table 1–79.  EP3SL150 Column Pins output Timing Parameters (Part 3 of 4) 

I/O Standard
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Clock
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er Fast Model C2 C3 C4 C4L I3 I4 I4L

Units
Industrial Commercial VCCL=

1.1V
VCCL=
1.1V

VCCL=
1.1V

VCCL=
1.1V

VCCL=
0.9V

VCCL=
1.1V

VCCL=
1.1V

VCCL=
1.1V

VCCL=
0.9V
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