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Electrical Operating Conditions

Characteristics 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 and -4L speed grades.

s 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
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 Ill Device Absolute Maximum Ratings Note (1) (Part 1 of 2)
Symbol Parameter Minimum | Maximum | Unit
VeeL Selectable core voltage power supply -0.5 1.65 \Y
Vee 1/0 registers power supply -0.5 1.65
Veep pLe PLL digital power supply -0.5 1.65 \'
Veea pLL PLL analog power supply -0.5 3.75 \
Veepr Programmable power technology power supply -0.5 3.75 \Y
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I/0 Pin Leakage Current
Table 1-5 defines Stratix IIT I/O Pin leakage current specifications.

Table 1-5. Stratix Ill /0 Pin Leakage Current Notes (1), (2)
Symbol Parameter Conditions Min Typ Max | Unit
I Input Pin Leakage Current V| =Vcciomax to 0 V -10 — 10 pA
loz Tri-stated I/O Pin Leakage Current | Vg = V¢ciomax 1o 0V -10 — 10 pA

Notes to Table 1-5:
(1)  This value is specified for normal device operation. The value may vary during power-up. This applies for all

Vo settings (3.3, 3.0,2.5,1.8,1.5,and 1.2 V).
(2) 10-pAI/0O leakage current limit is applicable when the internal clamping diode is off. A higher current can be
observed when the diode is on.

On-Chip Termination (OCT) Specifications

If OCT calibration is enabled, calibration is automatically performed at
power-up for I/Os connected to the calibration block. Table 1-6 lists the
Stratix III OCT calibration block accuracy specifications.

Table 1-6. Stratix Ill On-Chip Termination Calibration Accuracy Specifications Notes (1), (2)

Calibration
- . Accurac .
Symbol Description Conditions y Unit
C2 (C3, | C4
13
25-Q Rg Internal series termination with Veeio = +8 |8 |8 %
3.3/3.0/2.5/1.8/1.5/1.2 | calibration (25-Q setting) 3.3/3.0/2.5/1.8/1.5/1.2V
50-Q Rg Internal series termination with Veeio = +8 |8 |8 %
3.3/3.0/2.5/1.8/1.5/1.2 calibration (50-Q setting) 3.3/3.0/2.5/1.8/1.5/1.2V
50-Q Ry 2.5/1.8/1.5/1.2 Internal parallel termination with | Vggo =2.5/1.8/1.5/1.2V [+10 |+10 |+10 | %
calibration (50-Q setting)

Notes to Table 1-6:
(1) OCT calibration accuracy is valid at the time of calibration only.
(2) The calibration accuracy stated in the table apply to both commercial and industrial grade.
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The accuracy listed in Table 1-6 is valid at the time of calibration. If the
voltage or temperature changes, the termination resistance value varies.
Table 1-7 lists the resistance tolerance for Stratix III on chip termination.

Table 1-7. Stratix Ill On-Chip Termination Resistance Tolerance Specification for I/0s Note (1)

Resistance
L . Tolerance .
Symbol Description Conditions Unit
C3,
C2 13 c4
Roct uncal Internal series termination without
calibration
25-Q RS 3.3/3.0/2.5 Internal series termination without | Vg0 = 3.3/3.0/2.5 V +30 | +40 | +40 | %
calibration (25-Q setting)
25-ORS 1.8/1.5 Internal series termination without | Vggio=1.8/1.5V +30 | 50 | £50 | %
calibration (25-Q setting)
25-QORS 1.2 Internal series termination without | Vggo=1.2V +35 | +60 | +60 | %
calibration (25-Q setting)
50-Q RS 3.3/3.0/2.5 Internal series termination without | Vg0 = 3.3/3.0/2.5 V +30 | +40 | +40 | %
calibration (50-Q setting)
50-Q RS 1.8/1.5 Internal series termination without | Vggio=1.8/1.5V +30 | 50 | £50 | %
calibration (50-Q setting)
50-Q RS 1.2 Internal series termination without | Vggo=1.2V +35 | +60 | +60 | %
calibration (50-Q setting)
Roct caL Internal series termination with 2)
calibration

Notes to Table 1-7:
(1)  The calibration accuracy stated in the table applies to both commercial and industrial grade.
(2)  For resistance tolerance after power-up calibration, refer to Equation 1-1 and Table 1-8.

Table 1-8 lists OCT variation with temperature and voltage after power-
up calibration. Use Table 1-8 and Equation 1-1 to determine OCT
variation without re-calibration.
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Equation 1-1. OCT Variation Without Re-Calibration ~ Note (1)

Note to Equation 1-1:

(1) Rcay is calibrated on chip termination at power-up. AT and AV are variations in
temperature and voltage w.r.t temperature and Vcjo values respectively, at
power-up.

Table 1-8. On-Chip Termination Variation after Power-up Calibration Note (1)

Symbol Description V(c‘;’;“ coﬂngﬁ'al Unit
dR/dV OCT variation with voltage without re-calibration 3 0.029 %/mV
25 0.036 %/mV
1.8 0.033 %/mV
1.5 0.033 %/mV
1.2 0.033 Yo/mV
dR/dT OCT variation with temperature without re-calibration 3 0.294 %I°C
25 0.301 %/°C
1.8 0.355 %/°C
1.5 0.344 %/°C
1.2 0.348 %/°C
Note to Table 1-8:
(1)  Valid for V¢ range of +/- 5% and temperature range of 0° to 85° C.
Pin Capacitance
Table 1-9 shows the Stratix III device family pin capacitance.
Table 1-9. Stratix Ill Device Capacitance (Part 1 of 2)
Symbol Parameter Typical Unit
Ciots Input capacitance on top/bottom 1/0O 4 pF
pins
Ciotr Input capacitance on left/right I/O pins 4 pF
Ceik Input capacitance on top/bottom 4 pF
non-dedicated clock input pins
CcLkir Input capacitance on left/right 4 pF
non-dedicated clock input pins
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Table 1-9. Stratix Illl Device Capacitance (Part 2 of 2)

Symbol Parameter Typical Unit

CouTtrs Input capacitance on dual-purpose 5 pF
clock output/feedback pins

Ccrkiy CeLkas Input capacitance for dedicated clock 2 pF
Cciks: and Ceikio | input pins

Hot Socketing
Table 1-10 lists the hot socketing specifications for Stratix III devices.

Table 1-10. Stratix Ill Hot Socketing Specifications

Symbol Parameter Maximum
I|OP|N(DC) DC current per I/0 p|n 300 HA
liopinac) AC current per I/O pin 8 mA for<10ns

Internal Weak Pull-Up Resistor
Table 1-11 lists the weak pull-up resistor values for Stratix III devices.

Table 1-11. Stratix Il Internal Weak Pull-Up Resistor Note (1) - Preliminary

Symbol Parameter Conditions Min Typ Max Unit

Rpy Value of 1/0 pin pull-up Veoio=3.3V £5% (2) - 25 - kQ
resistor before and during N

configuration, as well as Vecio =3.0V 5% (2) ) 25 ) kQ

user mode if the Vecio=25V £5% (2) - 25 - kQ
programmable pull-up "

resistor option is enabled Vecio =18V £5% (2) ) 25 ) kQ

Vcc|o =15V 5% (2) - 25 - kQ

Voc|o =12V 5% (2) - 25 - kQ

Notes to Table 1-11:
(1) AllI/O pins have an option to enable weak pull-up except configuration, test, and JTAG pin.
(2) Pin pull-up resistance values may be lower if an external source drives the pin higher than V¢gio.

1-10

I/0 Standard Specifications

The following tables list input voltage sensitivities (Vi and V), output
voltage (Voy and V), and current drive characteristics (Ioy and Iy ) for
all I/O standards supported by Stratix III devices. Tables 1-12 through
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