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Definition of Terms

In this document, some specifications may be designated as Advance or Preliminary. These designations are based on the
more detailed timing information used by the development system and reported in the output files. These terms are defined
as follows:

Advance: Initial estimates based on simulation and/or extrapolation from other speed grades, devices, or families. Values
are subject to change. Use as estimates, not for production.

Preliminary: Based on characterization. Further changes are not expected.

Except for pin-to-pin input and output parameters, the AC parameter delay specifications included in this document are
derived from measuring internal test patterns. All specifications are representative of worst-case supply voltage and junction
temperature conditions. The parameters included are common to popular designs and typical applications. All specifications
are subject to change without notice.

DC Specifications

Absolute Maximum Ratings (1)

Symbol Description Min Max Units
VeeInT Supply voltage relative to GND -0.5 20 V
Veeo Supply voltage relative to GND -0.5 4.0 Y
VREE Input reference voltage -0.5 4.0 Y
VN Input voltage relative to GND (2:3) -0.5 4.0 v
Vrs Voltage applied to 3-state output(3) -0.5 4.0 \Y
Tsto Storage temperature (ambient) —65 +150 °C
T, Junction temperature - +125 °C
Notes:

1. Stresses beyond those listed under Absolute Maximum Ratings may cause permanent damage to the device. These are stress
ratings only, and functional operation of the device at these or any other conditions beyond those listed under Operating Conditions
is not implied. Exposure to Absolute Maximum Ratings conditions for extended periods of time may affect device reliability.

2. V| should not exceed V¢ by more than 3.6V over extended periods of time (e.g., longer than a day).

3. Maximum DC overshoot must be limited to either Vcco + 0.5V or 10 mA, and undershoot must be limited to —0.5V or 10 mA,
whichever is easier to achieve. The Maximum AC conditions are as follows: The device pins may undershoot to —2.0V or overshoot
to Veeo + 2.0V, provided this over/undershoot lasts no more than 11 ns with a forcing current no greater than 100 mA.

4. For soldering guidelines, see the Packaging Information on the Xilinx website.

© 2002 Xilinx, Inc. All rights reserved. All Xilinx trademarks, registered trademarks, patents, and disclaimers are as listed at http://www.xilinx.com/legal.htm.
All other trademarks and registered trademarks are the property of their respective owners. All specifications are subject to change without notice.
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Spartan-IIE 1.8V FPGA Family: DC and Switching Characteristics i:X"JNX®

Recommended Operating Conditions

Symbol Description Min Max Units
T; Junction temperature Commercial 0 85 °C
Industrial -40 100 °C
VeeInT Supply voltage relative to GND) | Commercial 1.8 -5% 1.8 + 5% v
Industrial 1.8-5% 1.8+ 5% \Y,
Veeo Supply voltage relative to GND®) | Commercial 1.2 3.6 \Y;
Industrial 1.2 3.6 V
Tin Input signal transition time 3) - 250 ns
Notes:

1. Functional operation is guaranteed down to a minimum V¢t 0f 1.62V (Nominal Vo yt —10%). For every 50 mV reduction in
Vet below 1.71V (nominal Vcnt —5%), all delay parameters increase by 3%.

2. Minimum and maximum values for Vcco vary according to the I/O standard selected.
3. Input and output measurement threshold is ~50% of Vcco.

DC Characteristics Over Operating Conditions

Symbol Description Min Typ Max Units
VDRINT Data retention V¢ nT VOItage (below which configuration data may 15 - - V
be lost)
VpRriO Data retention Vo voltage (below which configuration data may 1.2 - - Y,
be lost)
lccinTq | Quiescent Vo supply current® | XC2S50E | Commercial - - 200 mA
Industrial - - 200 mA
XC2S100E | Commercial - - 200 mA
Industrial - - 200 mA
XC2S150E | Commercial - - 300 mA
Industrial - - 300 mA
XC2S200E | Commercial - - 300 mA
Industrial - - 300 mA
XC2S300E | Commercial - - 300 mA
Industrial - - 300 mA
XC2S400E | Commercial - - 300 mA
Industrial - - 300 mA
XC2S600E | Commercial - - 400 mA
Industrial - - 400 mA
lccog | Quiescent Ve supply current(l) - - 2 mA
IREE VREg current per Vggg pin - - 20 A
I Input or output leakage current(2) -10 - +10 HA
CiN Input capacitance (sample tested) ‘ TQ, PQ, FG, FT packages - - 8 pF
IrPU Pad pull-up (when selected) @ V|5 = 0V, Ve = 3.3V - - 0.25 mA
(sample tested)(®)
IrPD Pad pull-down (when selected) @ V,\ = 3.6V (sample tested)(®) - - 0.25 mA
Notes:

1. With no output current loads, no active input pull-up resistors, all /0 pins 3-stated and floating.

2. The I/O leakage current specification applies only when the VccoinT @nd Ve supply voltages have reached their respective
minimum Recommended Operating Conditions.

3. Internal pull-up and pull-down resistors guarantee valid logic levels at unconnected input pins. These pull-up and pull-down
resistors do not provide valid logic levels when input pins are connected to other circuits.
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2:X||_|NX® Spartan-IIE 1.8V FPGA Family: DC and Switching Characteristics

Power-On Requirements

Spartan-llE FPGASs require that a minimum supply current
lccpo be provided to the Vecnt lines for a successful
power-on. If more current is available, the FPGA can con-
sume more than Iccpg Min., though this cannot adversely
affect reliability.

A maximum limit for Iccpg is not specified. Be careful when
using foldback/crowbar supplies and fuses. It is possible to
control the magnitude of Iccpg by limiting the supply current
available to the FPGA. A current limit below the trip level will
avoid inadvertently activating over-current protection cir-

cuits.
Symbol Description Min(@) Max Units
lccpo Total VNt SUpply current required Commercial 500 - mA
during power-on Industrial 2 - A
TCCPO VCClNT(2,3) ramp time 2 50 ms

Notes:
The lccpo requirement applies for a brief time (commonly on

ok wnE

ly a few milliseconds) when V¢ yt ramps from 0 to 1.8V.

The ramp time is measured from GND to 1.8V on a fully loaded board.

Veent Must not dip in the negative direction during power on.

Power-on current is measured with Vocont and Veco powering up simultaneously.

I/Os are not guaranteed to be disabled until Vo nT is applied.

For more information on designing to meet the power-on specifications, refer to the application note XAPP450 "Power-On Current

Requirements for the Spartan-Il and Spartan-llE Families".

DC Input and Output Levels

Values for V| and V,y are recommended input voltages.
Values for Vg, and Vgon are guaranteed output voltages
over the recommended operating conditions. Only selected
standards are tested. These are chosen to ensure that all

standards meet their specifications. The selected standards
are tested at minimum Vg with the respective Ig, and Igy
currents shown. Other standards are sample tested.

Input/Output Vi Vi VoL Von loL lon
Standard V, Min V, Max V, Min V, Max V, Max V, Min mA mA

LVTTLD) -0.5 0.8 2.0 3.6 0.4 2.4 24 24
LVCMOS2 -0.5 0.7 1.7 2.7 0.4 1.9 12 =12
LVCMOS18 -0.5 35% Vo 65% Vo 1.95 04 Veco— 04 8 -8
PCI, 3.3V -0.5 30% Veco 50% Vceco | Veco + 0.5 | 10% Veco | 90% Veco | Note (2) | Note (2)
GTL -0.5 Vreg — 0.05 | VgRgg + 0.05 3.6 0.4 - 40 -
GTL+ -0.5 Veee— 0.1 Vgee + 0.1 3.6 0.6 - 36 -
HSTL I -0.5 Veee— 0.1 Vieer + 0.1 3.6 04 Veco— 04 8 -8
HSTL Il -0.5 Veee— 0.1 Vgee + 0.1 3.6 04 Veco— 0.4 24 -8
HSTL IV -0.5 Veee— 0.1 Veer + 0.1 3.6 04 Veco— 04 48 -8
SSTL3 | -0.5 Vreg — 0.2 Vgee + 0.2 3.6 VrReg— 0.6 | VRee + 0.6 8 -8
SSTL3 1l -0.5 Veeg— 0.2 Vrer + 0.2 3.6 VRep — 0.8 | VRge + 0.8 16 -16
SSTL2 | -0.5 Vreg — 0.2 Vgee + 0.2 3.6 Vreg —0.61 | Vggg + 0.61 7.6 -7.6
SSTL2 11 -0.5 Ve — 0.2 Vrer + 0.2 3.6 Vrep — 0.8 | VRgg +0.8 15.2 -15.2
CTT -0.5 Vieeg — 0.2 Vgee + 0.2 3.6 VRee— 0.4 | Ve + 0.4 8 -8
AGP -0.5 Veeg— 0.2 Vrer + 0.2 3.6 10% Veeo | 90% Vo | Note (2) | Note (2)
Notes:
1. VgL and Vgy for lower drive currents are sample tested.
2. Tested according to the relevant specifications.
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Spartan-IIE 1.8V FPGA Family: DC and Switching Characteristics i:X"JNX®

LVDS DC Specifications

Symbol Description Conditions Min Typ Max | Units
Veeo Supply voltage 2375 | 25 |2.625 V
VoH Output High voltage for Q and Q Rt = 100Q across Q and Q signals 1.25 | 1425 | 1.6 V
VoL Output Low voltage for Q and Q Rt = 100Q across Q and Q signals 09 |1.075 | 1.25 \%

Vopiee | Differential output voltage (Q — Q), Rt = 100Q across Q and Q signals 250 350 450 mV
Q = High or (Q — Q), Q = High

Vocm | Output common-mode voltage Rt = 100Q across Q and Q signals | 1.125 | 1.25 | 1.375 Y,
Vipige | Differential input voltage (Q — Q), Common-mode input voltage =1.25V | 100 350 - mV
Q =High or (Q-Q), Q = High
Viem Input common-mode voltage Differential input voltage = £350 mV 0.2 1.25 2.2 V
Notes:

1. Refer to Application Note XAPP179 for termination schematics.

LVPECL DC Specifications

These values are valid at the output of the source termina- LVPECL levels and are compatible with devices tolerant of
tion pack shown under LVPECL, with a 100Q differential lower common-mode ranges. The following table summa-
load only. The Vg levels are 200 mV below standard  rizes the DC output specifications of LVPECL.

DC Parameter Min Max Min Max Min Max Units

Veeo 3.0 3.3 3.6 \Y

Vou 1.8 211 1.92 2.28 2.13 241 \Y

VoL 0.96 1.27 1.06 1.43 1.30 1.57 Y%

Vg 1.49 2.72 1.49 2.72 1.49 2.72 Y%

VL 0.86 2.125 0.86 2.125 0.86 2.125 \Y

Differential input voltage 0.3 - 0.3 - 0.3 - V
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2:X||_|NX® Spartan-IIE 1.8V FPGA Family: DC and Switching Characteristics

Switching Characteristics

Internal timing parameters are derived from measuring back-annotated to the simulation netlist. All timing parame-
internal test patterns. Listed below are representative val-  ters assume worst-case operating conditions (supply volt-
ues. For more specific, more precise, and worst-case guar- age and junction temperature). Values apply to all
anteed data, use the values reported by the static timing Spartan-IIE devices unless otherwise noted.

analyzer (TRACE in the Xilinx Development System) and

Global Clock Input to Output Delay for LVTTL, with DLL (Pin-to-Pin)()

Speed Grade

All -7 -6
Symbol Description Min Max Max Units
TICKOFDLL LVTTL global clock input to output delay using 1.0 3.1 3.1 ns
output flip-flop for LVTTL, 12 mA, fast slew rate,
with DLL.

Notes:

1. Listed above are representative values where one global clock input drives one vertical clock line in each accessible column, and
where all accessible IOB and CLB flip-flops are clocked by the global clock net.

2. Output timing is measured at 50% Vc threshold with 35 pF external capacitive load for LVTTL. The 35 pF load does not apply to the
Min values. For other I/O standards and different loads, see the tables Constants for Calculating T,gop and Delay Measurement
Methodology, page 11.

3. DLL output jitter is already included in the timing calculation.

4. For data output with different standards, adjust delays with the values shown in IOB Output Delay Adjustments for Different

Standards(1), page 10. For a global clock input with standards other than LVTTL, adjust delays with values from the I/O Standard
Global Clock Input Adjustments, page 12.

Global Clock Input to Output Delay for LVTTL, without DLL (Pin-to-Pin)()

Speed Grade
All -7 -6
Symbol Description Device Min Max Max Units
TicKoE LVTTL global clock input to output XC2S50E 15 4.4 4.6 ns
oo lloner | casioe | 15 aa | 4o |
without DLL. XC2S150E 1.5 4.5 4.7 ns
XC2S200E 1.5 4.5 4.7 ns
XC2S300E 1.5 4.5 4.7 ns
XC2S400E 1.5 4.6 4.8 ns
XC2S600E 1.6 4.7 4.9 ns
Notes:
1. Listed above are representative values where one global clock input drives one vertical clock line in each accessible column, and

where all accessible IOB and CLB flip-flops are clocked by the global clock net.

2. Output timing is measured at 50% V¢ threshold with 35 pF external capacitive load for LVTTL. The 35 pF load does not apply to the
Min values. For other I/O standards and different loads, see the tables Constants for Calculating T\oop and Delay Measurement
Methodology, page 11.

3. For data output with different standards, adjust delays with the values shown in IOB Output Delay Adjustments for Different
Standards(1), page 10. For a global clock input with standards other than LVTTL, adjust delays with values from the 1/0O Standard
Global Clock Input Adjustments, page 12.
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Spartan-IlE 1.8V FPGA Family: DC and Switching Characteristics i:X"JNX®

Global Clock Setup and Hold for LVTTL Standard, with DLL (Pin-to-Pin)

Speed Grade

-7 -6
Symbol Description Min Min Units
TpspLL/ TeprpLL | Input setup and hold time relative to global clock input signal 16/0 17170 ns
for LVTTL standard, no delay, IFF,(1) with DLL

Notes:

1. IFF = Input Flip-Flop or Latch

2. Setup time is measured relative to the Global Clock input signal with the fastest route and the lightest load. Hold time is measured
relative to the Global Clock input signal with the slowest route and heaviest load.

3. DLL output jitter is already included in the timing calculation.

4. For data input with different standards, adjust the setup time delay by the values shown in IOB Input Delay Adjustments for
Different Standards, page 8. For a global clock input with standards other than LVTTL, adjust delays with values from the 1/0O
Standard Global Clock Input Adjustments, page 12.

5. A zero hold time listing indicates no hold time or a negative hold time.

Global Clock Setup and Hold for LVTTL Standard, without DLL (Pin-to-Pin)

Speed Grade
-7 -6
Symbol Description Device Min Min Units

Tesep ! TeHED Input setup and hold time relative XC2S50E 1.8/0 1.8/0 ns
to global clock input signal for

LVTTL standard, no delay, IFF,() XC2S100E 1870 1870 ns

without DLL XC2S150E 19/0 1.9/0 ns

XC2S200E 19/0 1.9/0 ns

XC2S300E 20/0 20/0 ns

XC2S400E 20/0 20/0 ns

XC2S600E 2.1/0 21/0 ns

Notes:

1. IFF = Input Flip-Flop or Latch

2. Setup time is measured relative to the Global Clock input signal with the fastest route and the lightest load. Hold time is measured
relative to the Global Clock input signal with the slowest route and heaviest load.

3. For data input with different standards, adjust the setup time delay by the values shown in IOB Input Delay Adjustments for
Different Standards, page 8. For a global clock input with standards other than LVTTL, adjust delays with values from the 1/0O
Standard Global Clock Input Adjustments, page 12.
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SXILINX®

Spartan-IlE 1.8V FPGA Family: DC and Switching Characteristics

OB Input Switching Characteristics (1)

Input delays associated with the pad are specified for LVTTL levels. For other standards, adjust the delays with the values
shown in IOB Input Delay Adjustments for Different Standards, page 8.

Speed Grade
-7 -6
Symbol Description Device Min Max Min Max | Units
Propagation Delays
TiopI Pad to | output, no delay All 0.4 0.8 0.4 0.8 ns
TioriD Pad to | output, with delay All 0.5 1.0 0.5 1.0 ns
TioPLI Pad to output 1Q via transparent latch, All 0.7 15 0.7 1.6 ns
no delay
TioPLID Pad to output 1Q via transparent latch, XC2S50E 1.3 3.0 1.3 3.1 ns
with delay XC2S100E | 1.3 3.0 13 31 | ns
XC2S150E 1.3 3.2 1.3 3.3 ns
XC2S200E 1.3 3.2 1.3 3.3 ns
XC2S300E 1.3 3.2 1.3 3.3 ns
XC2S400E 14 3.2 1.4 3.4 ns
XC2S600E 15 3.5 15 3.7 ns
Sequential Delays
TiockiQ Clock CLK to output 1Q All 0.1 ‘ 0.7 ‘ 0.1 ‘ 0.7 ‘ ns
Setup/Hold Times with Respect to Clock CLK
Tiopick ! Tioickp | Pad, no delay All 14/0 - 15/0 - ns
Tiorickp ! Tioickpp | Pad, with delay XC2S50E 29/0 - 29/0 - ns
XC2S100E | 29/0 - 29/0 - ns
XC2S150E | 3.1/0 - 3.1/0 - ns
XC2S200E | 3.1/0 - 3.1/0 - ns
XC2S300E | 3.1/0 - 3.1/0 - ns
XC2S400E | 3.2/0 - 3.2/0 - ns
XC2S600E | 3.5/0 - 35/0 - ns
Tioiceck ! Tiockice | ICE input All 0.7/0.01 - 0.7/0.01 - ns
Set/Reset Delays
TI0SRCKI SR input (IFF, synchronous) All 0.9 - 1.0 - ns
TiosRrIQ SR input to IQ (asynchronous) All 0.5 1.2 0.5 1.4 ns
TesrQ GSR to output IQ All 3.8 8.5 3.8 9.7 ns
Notes:

1. Inputtiming for LVTTL is measured at 1.4V. For other I/O standards, see the table Delay Measurement Methodology, page 11.
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SXILINX®

Spartan-IlE 1.8V FPGA Family: DC and Switching Characteristics

IOB Input Delay Adjustments for Different Standards

Input delays associated with the pad are specified for LVTTL. For other standards, adjust the delays by the values shown. A
delay adjusted in this way constitutes a worst-case limit.

Speed Grade
Symbol Description Standard -7 -6 Units
Data Input Delay Adjustments
TiLvTTL Standard-specific data input delay | LVTTL 0 0 ns
TiLvemos2 adjustments LVCMOS2 0 0 ns
Ti.vemosi1s LVCMOS18 0.20 0.20 ns
Tivps LvVDS 0.15 0.15 ns
TivPeCL LVPECL 0.15 0.15 ns
Tipci33 3 PCI, 33 MHz, 3.3V 0.08 0.08 ns
Tipcies_3 PCI, 66 MHz, 3.3V -0.11 -0.11 ns
TieTL GTL 0.14 0.14 ns
TicTLP GTL+ 0.14 0.14 ns
TiHSTL HSTL 0.04 0.04 ns
TissTL2 SSTL2 0.04 0.04 ns
TissTL3 SSTL3 0.04 0.04 ns
TictT CTT 0.10 0.10 ns
Tiacp AGP 0.04 0.04 ns
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2:X||_|NX® Spartan-IIE 1.8V FPGA Family: DC and Switching Characteristics

IOB Output Switching Characteristics

Output delays terminating at a pad are specified for LVTTL with 12 mA drive and fast slew rate. For other standards, adjust
the delays with the values shown in IOB Output Delay Adjustments for Different Standards(1), page 10.

Speed Grade
-7 -6
Symbol Description Min Max Min Max | Units
Propagation Delays
Tioop O input to pad 1.0 2.7 1.0 2.9 ns
TiooLp O input to pad via transparent latch 1.2 3.1 1.2 3.4 ns
3-state Delays
TioTHZ T input to pad high impedance (1) 0.7 1.7 0.7 1.9 ns
TioToN T input to valid data on pad 1.1 29 1.1 3.1 ns
TIOTLPHZ T input to pad high mpedance via transparent latch®) | 0.8 2.0 0.8 2.2 ns
TIoTLPON T input to valid data on pad via transparent latch 1.2 3.2 1.2 3.4 ns
Tats GTS to pad high impedance (@) 1.9 4.6 1.9 4.9 ns
Sequential Delays
Tiockp Clock CLK to pad 0.9 2.8 0.9 2.9 ns
Ti0CKHZ Clock CLK to pad high impedance (synchronous)(1) 0.7 2.0 0.7 2.2 ns
TiockoN Clock CLK to valid data on pad (synchronous) 1.1 3.2 1.1 34 ns
Setup/Hold Times with Respect to Clock CLK
Tioock ! Tiocko O input 1.0/0 - 1.1/0 - ns
Tiooceck ! Tiockoce | OCE input 0.7/0 - 0.7/0 - ns
Tiosrcko ! Tiockosr | SR input (OFF) 09/0 - 1.0/0 - ns
Tiotek ! TiockT 3-state setup times, T input 06/0 - 0.7/0 - ns
Tiotceck ! TiockTcE | 3-state setup times, TCE input 06/0 - 0.8/0 - ns
TiosrekT ! TiockTsr | 3-State setup times, SR input (TFF) 09/0 - 1.0/0 - ns
Set/Reset Delays
TiosrRP SR input to pad (asynchronous) 1.2 3.3 1.2 3.5 ns
TIOSRHZ SR input to pad high impedance (asynchronous)®) 1.0 2.4 1.0 2.7 ns
TI0SRON SR input to valid data on pad (asynchronous) 1.4 3.7 14 3.9 ns
TioGsrQ GSR to pad 3.8 8.5 3.8 9.7 ns
Notes:
1. Three-state turn-off delays should not be adjusted.
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Spartan-IIE 1.8V FPGA Family: DC and Switching Characteristics

SXILINX®

IOB Output Delay Adjustments for Different Standards(1)

Output delays terminating at a pad are specified for LVTTL with 12 mA drive and fast slew rate. For other standards, adjust

the delays by the values shown. A delay adjusted in this way constitutes a worst-case limit.

Speed Grade

Symbol Description Standard -7 -6 Units
Output Delay Adjustments (Adj)
TowTTL s2 Standard-specific adjustments for | LVTTL, Slow, 2 mA 14.7 14.7 ns
ToLVTTL Sa output delays terminating at pads 4 mA 75 75 ns
= (based on standard capacitive
TowvTTL se load, Cg,) 6 mA 4.8 4.8 ns
TowvTTL s8 8 mA 3.0 3.0 ns
TowvTTL_s12 12 mA 1.9 1.9 ns
ToLTTL_sts 16 mA 1.7 1.7 ns
To|_VTT|__524 24 mA 1.3 1.3 ns
TOLVTTI__ F2 LVTTL, Fast, 2 mA 13.1 13.1 ns
TOLVTTL:F4 4 mA 5.3 5.3 ns
TowvTTL_Fé 6 mA 3.1 3.1 ns
TOLVTTL_FS 8 mA 1.0 1.0 ns
TowvrTL _|:12 12 mA 0 0 ns
TOLVTTL_F16 16 mA -0.05 —0.05 ns
To|_VTT|__|:24 24 mA -0.20 -0.20 ns
TOLVCM_OSZ LVCMOS2 0.09 0.09 ns
ToLvemosis LVCMOS18 0.7 0.7 ns
Towvbs LVDS -1.2 -1.2 ns
TowvpecL LVPECL -0.41 -0.41 ns
Topcias 3 PCI, 33 MHz, 3.3V 2.3 2.3 ns
TOPCI66_3 PCl, 66 MHz, 3.3V -0.41 -0.41 ns
TOGTL_ GTL 0.49 0.49 ns
TocTLP GTL+ 0.8 0.8 ns
ToHSTL | HSTL I -0.51 -0.51 ns
ToHsTL _||| HSTL 1l -0.91 -0.91 ns
TOHSTL_IV HSTL IV -1.01 -1.01 ns
TOSSTL; | SSTL2 | -0.51 -0.51 ns
TOSSLTZ_II SSTL2 1l -0.91 -0.91 ns
TOSSTL3__| SSTL3 | -0.51 -0.51 ns
TossTLa SSTL3 I -1.01 -1.01 ns
TOCTT_ CTT -0.61 -0.61 ns
Toacp AGP -0.91 -0.91 ns
Notes:

1. Outputtiming is measured at 1.4V with 35 pF external capacitive load for LVTTL. For other /O standards and different loads, see the

tables Constants for Calculating T,oop and Delay Measurement Methodology, page 11.
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SXILINX®

Spartan-IlE 1.8V FPGA Family: DC and Switching Characteristics

Calculation of T\,gop as a Function of Constants for Calculating T\,pop

Capacitance

Cg W FL
Tioop is the propagation delay from the O Input of the IOB Standard (pF) | (ns/pF)
to the pad. The values for T \ggp are based on the standard - > an 3 o
capacitive load (Cg) for each I/O standard as listed in the LVTTL Fast Slew Rate, 2 mA drive 5 41
table Constants for Calculating T ,gop, below. LVTTL Fast Slew Rate, 4 mA drive 35 0.20
For other (_:apacitive Ioads_, use the formulas below to calcu- LVTTL Fast Slew Rate, 6 mA drive 35 |0.13
late an adjusted propagation delay, T\gop1.
T T Adj+ (C Co)*F LVTTL Fast Slew Rate, 8 mA drive 35 0.079
= + j + —
Wh 100PL ™ TIo0P LOAD st - LVTTL Fast Slew Rate, 12 mA drive 35 0.044
ere:
) ) LVTTL Fast Slew Rate, 16 mA drive 35 0.043
Adj is selected from IOB Output Delay .
Adjustments for Different Standards(1), LVTTL Fast Slew Rate, 24 mA drive 35 0.033
page 10, according to the I/O standard used LVTTL Slow Slew Rate, 2 mA drive 35 0.41
Cloap Is the capacitive load for the design LVTTL Slow Slew Rate, 4 mA drive 35 |0.20
FL is the capacitance scaling factor LVTTL Slow Slew Rate, 6 mA drive 35 | 0.100
LVTTL Slow Slew Rate, 8 mA drive 35 0.086
Delay Measurement Methodology LVTTL Slow Slew Rate, 12 mA drive 35 0.058
Meas.| Vger LVTTL Slow Slew Rate, 16 mA drive 35 |0.050
Standard v @ V@ Point | Typ® :
LVTTL Slow Slew Rate, 24 mA drive 35 0.048
LVTTL 0 3 1.4 -
LVCMOS2 35 0.041
LVCMOS2 0 2.5 1.125 -
LVCMOS18 35 0.050
PCI33_3 Per PCI Spec -
PCIl 33 MHz 3.3V 10 0.050
PCI66_3 Per PCI Spec -
PCl 66 MHz 3.3V 10 0.033
GTL Veegp-0.2 | V +0.2 |V 0.80
REF REF REF GTL 0 0.014
GTL+ Veegp—-0.2 | V +0.2 |V 1.0
REF REF REF GTL+ 0 |0.017
HSTL Class| | V -05 |V +05 |V 0.75
REF REF REF HSTL Class | 20 | 0.022
HSTLClasslll | V -05 |V +05 |V 0.90
REF REF REF HSTL Class Il 20 |0.016
HSTLClass IV | V -05 |V +05 |V 0.90
REF REF REF HSTL Class IV 20 |0.014
SSTL3landIl| V -10 |V +1.0 |V 1.5
REF REF REF SSTL2 Class | 30 |0.028
SSTL2 land Il|V -0.75|V +0.75| V 1.25
REF REF REF SSTL2 Class II 30 |0.016
CTT \% -02 |V +0.2 |V 1.5
REF REF REF SSTL3 Class | 30 | 0.029
AGP VREF - VREF + VREF Per AGP
(O'ZXVCCO) (O'ZXVCCO) Spec SSTL3 Class I 30 0.016
LVDS 1.2-0.125 1.2 +0.125 | 1.2 cTT 20 10.035
LVPECL 16-03 | 1.6+03 | 1.6 AGP 10 ]0.037
Notes: Notes:

1. 1/O parameter measurements are made with the capacitance
values shown above. Refer to Application Note XAPP179 for
appropriate terminations.

I/O standard measurements are reflected in the IBIS model
information except where the IBIS format precludes it.

1. Input waveform switches between V| and V.

2. Measurements are made at Vggg Typ, Maximum, and
Minimum. Worst-case values are reported.

3. 1/O parameter measurements are made with the capacitance
values shown in the following table, Constants for
Calculating T\gop. Refer to Application Note XAPP179 for
appropriate terminations.

4. 1/0 standard measurements are reflected in the IBIS model
information except where the IBIS format precludes it.
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SXILINX®

Spartan-IlE 1.8V FPGA Family: DC and Switching Characteristics

Clock Distribution Switching Characteristics

Tgpio is specified for LVTTL levels. For other standards, adjust Tgp|g With the values shown in /O Standard Global Clock
Input Adjustments.

Speed Grade
-7 -6
Symbol Description Max Max Units
GCLK 10B and Buffer
Terio Global clock pad to output 0.7 0.7 ns
Tacio Global clock buffer | input to O output 0.45 0.5 ns

I/O Standard Global Clock Input Adjustments

Delays associated with a global clock input pad are specified for LVTTL levels. For other standards, adjust the delays by the
values shown. A delay adjusted in this way constitutes a worst-case limit.

Speed Grade
Symbol Description Standard -7 -6 Units
Data Input Delay Adjustments
TepLvTTL Standard-specific global clock LVTTL 0 0 ns
T apLyeMOs2 input delay adjustments LVCMOS2 0 0 ns
TepLveMOs1s LVCMOS18 0.2 0.2 ns
TepLvebs LVDS 0.38 0.38 ns
TepLvPECL LVCPECL 0.38 0.38 ns
Teppcizs 3 PCI, 33 MHz, 3.3V 0.08 0.08 ns
TaPPCies_ 3 PCI, 66 MHz, 3.3V -0.11 -0.11 ns
TepaTL GTL 0.37 0.37 ns
TepaTLP GTL+ 0.37 0.37 ns
TGPHSTL HSTL 0.27 0.27 ns
TepssTL? SSTL2 0.27 0.27 ns
TepssTLs SSTL3 0.27 0.27 ns
TepcTT CTT 0.33 0.33 ns
Tepacp AGP 0.27 0.27 ns
Notes:

1. Inputtiming for GPLVTTL is measured at 1.4V. For other I/O standards, see the table Delay Measurement Methodology, page 11.

12 www.Xxilinx.com
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2:X||_|NX® Spartan-IIE 1.8V FPGA Family: DC and Switching Characteristics

DLL Timing Parameters

Because of the difficulty in directly measuring many internal  worst-case values across the recommended operating con-
timing parameters, those parameters are derived from ditions.
benchmark timing patterns. The following guidelines reflect

Speed Grade
-7 -6
Symbol Description FeLkin Min Max Min Max Units
FCLKINHE Input clock frequency (CLKDLLHF) - 60 320 60 275 MHz
FcLKINLE Input clock frequency (CLKDLL) - 25 160 25 135 MHz
ToLLPW Input clock pulse width 225 MHz 5.0 - 5.0 - ns
>50 MHz 3.0 - 3.0 - ns
2100 MHz 24 - 24 - ns
2150 MHz 20 - 2.0 - ns
2200 MHz 1.8 - 1.8 - ns
2250 MHz 15 - 15 - ns
2300 MHz 1.3 - NA -

DLL Clock Tolerance, Jitter, and Phase Information

All DLL output jitter and phase specifications were deter- Figure 1, page 14, provides definitions for various parame-
mined through statistical measurement at the package pins  ters in the table below.
using a clock mirror configuration and matched drivers.

CLKDLLHF CLKDLL

Symbol Description FcLkiN Min Max Min Max Units
TiptoL | Input clock period tolerance - 1.0 - 1.0 ns
Tizrce | Input clock jitter tolerance (cycle-to-cycle) - +150 - +300 ps
Tiock | Time required for DLL to acquire lock(®) > 60 MHz - 20 - 20 us
50-60 MHz - - - 25 us
40-50 MHz - - - 50 us
30-40 MHz - - - 90 us
25-30 MHz - - - 120 us
TosTec | Output jitter (cycle-to-cycle) for any DLL clock output () - +60 - +60 ps
Teuio | Phase offset between CLKIN and CLKO () - +100 - +100 ps
Tpuoo | Phase offset between clock outputs on the DLL(*) - +140 - +140 ps
Teuiom | Phase difference between CLKIN and CLKO®) - +160 - +160 ps
Teuoom | Phase difference between clock outputs on the DLL(®) - +200 - +200 ps

Notes:

1. Commercial operating conditions. Add 30% for Industrial operating conditions.

2. Output Jitter is cycle-to-cycle jitter measured on the DLL output clock, excluding input clock jitter.

3. Phase Offset between CLKIN and CLKO is the worst-case fixed time difference between rising edges of CLKIN and CLKO,
excluding output jitter and input clock jitter.

4. Phase Offset between Clock Outputs on the DLL is the worst-case fixed time difference between rising edges of any two DLL
outputs, excluding output jitter and input clock jitter.

5. Maximum Phase Difference between CLKIN and CLKO is the sum of output jitter and phase offset between CLKIN and CLKO, or
the greatest difference between CLKIN and CLKO rising edges due to DLL alone (excluding input clock jitter).

6. Maximum Phase Difference between Clock Outputs on the DLL is the sum of output jitter and phase offset between any DLL
clock outputs, or the greatest difference between any two DLL output rising edges due to DLL alone (excluding input clock jitter).

DS077-3 (v2.0) November 18, 2002 www.xilinx.com 13
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Spartan-IlE 1.8V FPGA Family: DC and Switching Characteristics

SXILINX®

Period Tolerance: the allowed input clock period change in nanoseconds.

1
TekiN =

F
CLKIN Teukin £TipTOL

Output Jitter: the difference between an ideal

reference clock edge and the actual design.
| |

Phase Offset and Maximum Phase Difference

Ideal Period | |
I Actual Period I I L I
Yz 7
I (I I |
| (i | bt +/- Jitter
I ;i’: | I I+ Maximum
X Phase Difference
I—»' + Phase Offset
| | DS077_52_071201
Figure 1: Period Tolerance and Clock Jitter
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2:X||_|NX® Spartan-IIE 1.8V FPGA Family: DC and Switching Characteristics

CLB Switching Characteristics

Delays originating at F/G inputs vary slightly according to the input used. The values listed below are worst-case. Precise
values are provided by the timing analyzer.

Speed Grade
-7 -6
Symbol Description Min Max Min Max | Units
Combinatorial Delays
TiLo 4-input function: F/G inputs to X/Y outputs 0.18 0.42 0.18 0.47 ns
Tirs 5-input function: F/G inputs to F5 output 0.3 0.8 0.3 0.9 ns
TiFsX 5-input function: F/G inputs to X output 0.3 0.8 0.3 0.9 ns
TiFey 6-input function: F/G inputs to Y output via F6 MUX 0.3 0.9 0.3 1.0 ns
TEsINY 6-input function: F5IN input to Y output 0.04 0.2 0.04 0.22 ns
TIENCTL Incremental delay routing through transparent latch to - 0.7 - 0.8 ns
XQ/YQ outputs
TeyyB BY input to YB output 0.18 0.46 0.18 0.51 ns
Sequential Delays
Tcko FF clock CLK to XQ/YQ outputs 0.3 0.9 0.3 1.0 ns
TckLo Latch clock CLK to XQ/YQ outputs 0.3 0.9 0.3 1.0 ns
Setup/Hold Times with Respect to Clock CLK
Tick! Tek 4-input function: F/G inputs 1.0/0 - 1.1/0 - ns
Tiesck ! Tckies | 5-input function: F/G inputs 1.4/0 - 15/0 - ns
Tesinek ! Tekesin | 6-input function: F5IN input 0.8/0 - 0.8/0 - ns
Tirsck ! Tckirs | 6-input function: F/G inputs via F6 MUX 15/0 - 16/0 - ns
Toick ! Tckpr | BX/BY inputs 0.7/0 - 0.8/0 - ns
Tceck !/ Tckce | CE input 0.7/0 - 0.7/0 - ns
Trek ! Tekr SR/BY inputs (synchronous) 0.52/0 - 06/0 - ns
Clock CLK
TcH Pulse width, High 1.3 - 1.4 - ns
TcL Pulse width, Low 1.3 - 1.4 - ns
Set/Reset
TrPw Pulse width, SR/BY inputs 21 - 2.4 - ns
Tro Delay from SR/BY inputs to XQ/YQ outputs 0.3 0.9 0.3 1.0 ns
(asynchronous)
Froc Toggle frequency (for export control) - 400 - 357 MHz
DS077-3 (v2.0) November 18, 2002 www.xilinx.com 15
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Spartan-IIE 1.8V FPGA Family: DC and Switching Characteristics i:X"JNX®

CLB Arithmetic Switching Characteristics

Setup times not listed explicitly can be approximated by decreasing the combinatorial delays by the setup time adjustment
listed. Precise values are provided by the timing analyzer.

Speed Grade
-7 -6
Symbol Description Min Max Min Max Units
Combinatorial Delays
Topx F operand inputs to X via XOR - 0.8 - 0.8 ns
Topxs F operand input to XB output - 0.8 - 0.9 ns
Topy F operand input to Y via XOR - 14 - 15 ns
TopvB F operand input to YB output - 11 - 1.3 ns
TopcyYE F operand input to COUT output - 0.9 - 1.0 ns
Topgy G operand inputs to Y via XOR - 0.8 - 0.9 ns
TorGYB G operand input to YB output - 1.2 - 1.3 ns
Topcye G operand input to COUT output - 0.9 - 1.0 ns
Texcy BX initialization input to COUT - 0.51 - 0.6 ns
Tcinx CIN input to X output via XOR - 0.6 - 0.7 ns
TcinxB CIN input to XB - 0.07 - 0.1 ns
Tciny CIN input to Y via XOR - 0.7 - 0.7 ns
TeinyB CIN input to YB - 0.4 - 0.5 ns
Teyp CIN input to COUT output - 0.14 - 0.15 ns
Multiplier Operation
TEANDXB F1/2 operand inputs to XB output via AND - 0.35 - 0.4 ns
TEANDYB F1/2 operand inputs to YB output via AND - 0.7 - 0.8 ns
TEANDCY F1/2 operand inputs to COUT output via AND - 0.5 - 0.6 ns
TGANDYB G1/2 operand inputs to YB output via AND - 0.6 - 0.7 ns
TGANDCY G1/2 operand inputs to COUT output via AND - 0.3 - 0.4 ns
Setup/Hold Times with Respect to Clock CLK
Tcekx! Tekex | CIN input to FFX 1.2/0 - 1.3/0 - ns
Tceky! Tekey | CIN input to FFY 1.2/0 - 1.3/0 - ns
16 www.xilinx.com DS077-3 (v2.0) November 18, 2002
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SXILINX®

Spartan-IlE 1.8V FPGA Family: DC and Switching Characteristics

CLB Distributed RAM Switching Characteristics

Speed Grade

-7 -6
Symbol Description Min Max Min Max Units
Sequential Delays
Tshckoils | Clock CLK to X/Y outputs (WE active, 16 x 1 mode) 0.6 15 0.6 1.7 ns
TsHckozz | Clock CLK to X/Y outputs (WE active, 32 x 1 mode) 0.8 1.9 0.8 21 ns
Setup/Hold Times with Respect to Clock CLK
Tas/ Tan | F/G address inputs 0.42/0 - 05/0 - ns
Tps!/ Tpn | BX/BY data inputs (DIN) 0.53/0 - 06/0 - ns
Tws /! Twn | CE input (WS) 0.7/0 - 0.8/0 - ns
Clock CLK
TweH Pulse width, High 2.1 - 2.4 - ns
TwpL Pulse width, Low 21 - 2.4 - ns
Twe Clock period to meet address write cycle time 4.2 - 4.8 - ns
CLB Shift Register Switching Characteristics
Speed Grade
-7 -6
Symbol Description Min | Max Min | Max | Units
Sequential Delays
TrEG Clock CLK to X/Y outputs ‘ 1.2 ‘ 2.9 ‘ 1.2 ‘ 3.2 ‘ ns
Setup/Hold Times with Respect to Clock CLK
TsHDICK BX/BY data inputs (DIN) 0.53/0 - 0.6/0 - ns
TsHCECK CE input (WS) 0.7/0 - 0.8/0 - ns
Clock CLK
TsrpPH Pulse width, High 21 - 2.4 - ns
TsrpL Pulse width, Low 2.1 - 2.4 - ns
Block RAM Switching Characteristics
Speed Grade
-7 -6
Symbol Description Min | Max Min | Max | Units
Sequential Delays
Tecko Clock CLK to DOUT output ‘ 0.6 ‘ 3.1 ‘ 0.6 ‘ 3.5 ‘ ns
Setup/Hold Times with Respect to Clock CLK
Teack! Tecka | ADDR inputs 1.0/0 - 1.1/0 - ns
Tepcek! Teckp DIN inputs 1.0/0 - 11/0 - ns
Teeck! TeckE EN inputs 22/0 - 25/0 - ns
Terek! Teekr RST input 2.1/0 - 23/0 - ns
Tewcek! Teckw | WEN input 20/0 - 221/0 - ns
Clock CLK
TepwH Pulse width, High 1.4 - 15 - ns
TepwL Pulse width, Low 1.4 - 15 - ns
Teces CLKA -> CLKB setup time for different ports 2.7 - 3.0 - ns
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Spartan-IlE 1.8V FPGA Family: DC and Switching Characteristics

SXILINX®

TBUF Switching Characteristics

Speed Grade
-7 -6
Symbol Description Max Max Units
Tio IN input to OUT output 0 0 ns
Torr TRI input to OUT output high impedance 0.1 0.11 ns
Ton TRI input to valid data on OUT output 0.1 0.11 ns
JTAG Test Access Port Switching Characteristics
Speed Grade
-7 -6
Symbol Description Min ‘ Max Min ‘ Max Units
Setup/Hold Times with Respect to TCK
Ttaptck ! Ttektap | TMS and TDI setup times and hold times 40/2.0 ‘ - ‘ 40/20 ‘ - ‘ ns
Sequential Delays
TrckTDO Output delay from clock TCK to output TDO - 11.0 - 11.0 ns
Frck TCK clock frequency - 33 - 33 MHz
Configuration Switching Characteristics
VCC(M Tpor
PROGRAM /
TpL
INIT /
_ " Neek
CCLK Output or Input _\C/_\_
s X X )
DSO077_02_110101
All Devices
Symbol Description Min Max Units
TpoRr Power-on reset - 2 ms
TpL Program latency - 100 us
Ticck CCLK output delay (Master serial 0.5 4 us
mode only)
TprograM | Program pulse width 300 - ns

Notes:

1. Before configuration can begin, Vccoint and Veco Bank 2 must reach the recommended operating voltage.
Figure 2: Configuration Timing on Power-Up
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2:X||_|NX® Spartan-IIE 1.8V FPGA Family: DC and Switching Characteristics

DIN * T
~— Tpcc < Tcep ~— TccoL
CCLK }/ \\

TceH
= Tcco
DOUT
(Output)
DS001_16_032300
All Devices
Symbol Description Min Max Units
Toce !/ DIN setup/hold 5/0 - ns
Tcep
T DOUT - 12 ns
ceo COLK o
TccH High time 5 - ns
TeeL Low time 5 - ns
Fcc Maximum frequency - 66 MHz
Figure 3: Slave Serial Mode Timing
CCLK
(Output)
Tckps
Tpsck
Serial Data In \ X
Serial DOUT
(Output) X X \X
DS001_17_032300
All Devices Units
Symbol Description Min Max
Tpsck ! DIN setup/hold 5/0 - ns
Tckps
TCCO CCLK DOUT - 12 ns
Fcc Frequency tolerance with respect to —-30% +45% -
nominal
Figure 4: Master Serial Mode Timing
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Spartan-IlE 1.8V FPGA Family: DC and Switching Characteristics i:X"JNX®

| | | |

|
Tsmcces —» r<—

— |
cs L‘—’I— Tsmcsce

Tsmwee —

Tsmbce — ~— TsmceD
DATA[7:0] X
TsmckBY —»| |-
BUSY | \
|
| |
No Write Write No Write Write
DS001_20_061200
All Devices
Symbol Description Min Max Units
Tsmpee/ DO0-D7 setup/hold 5/1 - ns
Tsmcep
Tsmesce / CS setup/hold 711 - ns
Tsmcces
Tsmeew ! CCLK | WRITE setup/hold 7/1 - ns
Tsmwece
TsMcKBY BUSY propagation delay - 12 ns
Fcc Frequency - 66 MHz
Fcenn Frequency with no handshake - 50 MHz

Figure 5: Slave Parallel (SelectMAP) Mode Write Timing

cax T\ N\ N\ T\ o\

& —
A

-

WRITE /
DATA[7:0] X X x X

BUSY /

Abort DS001_21_032300

Figure 6: Slave Parallel (SelectMAP) Mode Write Abort Waveforms
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2:X||_|NX® Spartan-IIE 1.8V FPGA Family: DC and Switching Characteristics

Revision History

Version No. Date Description
1.0 11/15/01 | Initial Xilinx release.
1.1 06/28/02 | Added -7 speed grade and extended DLL specs to Industrial.
2.0 11/18/02 | Added XC2S400E and XC2S600E. Added minimum specifications. Added note to I/O
leakage spec. Added reference to XAPP450 for Power-On Requirements. Removed
Preliminary designation.

The Spartan-llE Family Data Sheet

DS077-1, Spartan-lIE 1.8V FPGA Family: Introduction and Ordering Information (Module 1)
DS077-2, Spartan-lIE 1.8V FPGA Family: Functional Description (Module 2)

DS077-3, Spartan-1IE 1.8V FPGA Family: DC and Switching Characteristics (Module 3)
DS077-4, Spartan-1IE 1.8V FPGA Family: Pinout Tables (Module 4)
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