Spartan-3 FPGA Family: DC and Switching Characteristics

Switching Characteristics

All Spartan-3 devices are available in two speed grades: —4 and the higher performance —5. Switching characteristics in this
document may be designated as Advance, Preliminary, or Production. Each category is defined as follows:

Advance: These specifications are based on simulations only and are typically available soon after establishing FPGA
specifications. Although speed grades with this designation are considered relatively stable and conservative, some
under-reported delays may still occur.

Preliminary: These specifications are based on complete early silicon characterization. Devices and speed grades with this
designation are intended to give a better indication of the expected performance of production silicon. The probability of
under-reporting preliminary delays is greatly reduced compared to Advance data.

Production: These specifications are approved once enough production silicon of a particular device family member has
been characterized to provide full correlation between speed files and devices over numerous production lots. There is no
under-reporting of delays, and customers receive formal notification of any subsequent changes. Typically, the slowest
speed grades transition to Production before faster speed grades.

Production-quality systems must use FPGA designs compiled using a Production status speed file. FPGAs designs using a
less mature speed file designation may only be used during system prototyping or preproduction qualification. FPGA
designs using Advance or Preliminary status speed files should never be used in a production-quality system.

Whenever a speed file designation changes, as a device matures toward Production status, rerun the Xilinx ISE software on
the FPGA design to ensure that the FPGA design incorporates the latest timing information and software updates.

All specified limits are representative of worst-case supply voltage and junction temperature conditions. Unless otherwise
noted, the following applies: Parameter values apply to all Spartan-3 devices. All parameters representing voltages are
measured with respect to GND.

Selected timing parameters and their representative values are included below either because they are important as general
design requirements or they indicate fundamental device performance characteristics. The Spartan-3 FPGA v1.38 speed
files are the original source for many but not all of the values. The v1.38 speed files are available in Xilinx Integrated Software
Environment (ISE) software version 8.2i.

The speed grade designations for these files are shown in Table 39. For more complete, more precise, and worst-case data,
use the values reported by the Xilinx static timing analyzer (TRACE in the Xilinx development software) and back-annotated
to the simulation netlist.

Table 39: Spartan-3 FPGA Speed Grade Designations (ISE v8.2i or Later)

Device Advance Preliminary Production
XC3S50 -4, -5 (v1.37 and later)
XC3S200
XC3S400
XC3S1000
XC3S1500
XC3S2000
XC354000
XC3S5000 -4, -5 (v1.38 and later)

DS099 (v3.1) June 27, 2013
Product Specification



Spartan-3 FPGA Family: DC and Switching Characteristics

Table 48: Test Methods for Timing Measurement at I1/0s (Contd)

Signal Standard Inputs Outputs Inop:tt;ua}(:d
(IOSTANDARD)
Vier (V) vV (V) Vi (V) Rr(Q) V1 (V) Vi (V)

HSTL_lI_18 1.1 Vger — 0.5 VRger + 0.5 50 1.8 VREF
HSTL_llI_DCI_18
LVCMOS12 - 0 1.2 1M 0 0.6
LVCMOS15 - 0 1.5 M 0 0.75
LVDCI_15
LvDCI_DV2_15
HSLVDCI_15
LVCMOS18 - 0 1.8 M 0 0.9
LVDCI_18
LvDCI_Dv2_18
HSLVDCI_18
LVCMOS25 - 0 2.5 ™M 0 1.25
LVDCI_25
LVDCI_Dv2_25
HSLVDCI_25
LVCMOS33 - 0 3.3 1M 0 1.65
LVDCI_33
LvDCI_DV2_33
HSLVDCI_33
LVTTL - 0 3.3 M 1.4
PCI33_3 Rising - Note 3 Note 3 25 0.94

Falling 25 3.3 2.03
SSTL18_|I 0.9 Vger — 0.5 VReg + 0.5 50 0.9 VREF
SSTL18_I_DCI
SSTL18_lI 0.9 Vger — 0.5 VReg + 0.5 50 0.9 VREF
SSTL2_| 1.25 VRer - 0.75 Vger + 0.75 50 1.25 VRer
SSTL2_|_DCI
SSTL2_lI 1.25 Vger — 0.75 Vger + 0.75 25 1.25 VRer
SSTL2_II_DCI 50 1.25
Differential
LDT_25 (ULVDS_25) - Viem=0.125 | Viou +0.125 60 0.6 Viem
LVDS_25 - Vicm —0.125 Vicm + 0.125 50 1.2 Viem
LVDS_25_DCI N/A N/A
BLVDS_25 - Viem=0.125 | Vigu+0.125 M 0 Viem
LVDSEXT_25 - Viem—0.125 Viem + 0.125 50 1.2 Viem
LVDSEXT_25_DCI N/A N/A
LVPECL_25 - Viem—0.3 Viem + 0.3 1M 0 Viem
RSDS_25 - Vicm — 0.1 Vicm + 0.1 50 1.2 Viem
DIFF_HSTL_II_18 - Vicm — 0.5 Vicm + 0.5 50 1.8 Viem

DIFF_HSTL_I1_18_DCI
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Figure 38: Waveforms for Master and Slave Parallel Configuration
Table 67: Timing for the Master and Slave Parallel Configuration Modes
L Slave/ All Speed Grades .
Symbol Description Master Min Max Units
Clock-to-Output Times
TsmckByY The time from the rising transition on the CCLK pin to a signal transition at Slave = 12.0 ns
the BUSY pin
Setup Times
Tsmpce The time from the setup of data at the DO-D7 pins to the rising transition at Both 10.0 = ns
the CCLK pin
Tsmcsce The time from the setup of a logic level at the CS_B pin to the rising 10.0 = ns
transition at the CCLK pin
Tsmcew® The time from the setup of a logic level at the RDWR_B pin to the rising 10.0 = ns
transition at the CCLK pin
Hold Times
Tsmcep The time from the rising transition at the CCLK pin to the point when data Both 0 — ns
is last held at the DO-D7 pins
Tsmcees The time from the rising transition at the CCLK pin to the point when a logic 0 - ns
level is last held at the CS_B pin
Tsmwec® The time from the rising transition atthe CCLK pin to the point when a logic 0 = ns
level is last held at the RDWR_B pin
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XCE5100E-4VO100GI 2001+ BG4 2315
XCE35100E—4VQ01 0060 2001+ BG4 2315
XCE5100E-4V01 000 2001+ TQFF100 2315
KCE5100E-4VO100 2001+ BG4 2318
AC35100E-4VQ (51 1001 2001+ A4 23158
XCE5100E—4T0OG1 441 2001+ JFF144 2310
XCE5100E-4TOG1441 2001+ TLFP-144 2315
KCE5100F-4TQG1 44051 2001+ BG4 2315
XCE5100E—4T0OG1 440 2001+ TOUFF144 2315
XCS35100E—4TOG] 440 2001+ FF144 2315
XCE5100E—4TOG1 440 2001+ TQFF 2315
XCEE100E—4TOG1 44 2001+ TLFP 2318
XCEE100F-4TRGE1001 2001+ GFF144 23158
XCE5100E-4T01 441 2001+ JFF144 2310
XCE5100E-4T0144G1 2001+ BG4 2315
XCE5100E—4T01 44G0C 2001+ BG4 2315
XCE5100E—-4T01 440 2001+ TOFF144 2315
XC55100E-4T0144 2001+ BG4 2315
XCE5100E4TO1 44 2001+ JFF144 2315
XCE5100E-4PQGZ051 2001+ BG4 2318
XCEE100F—4PRQGZ080C 2001+ BG4 2315
XCE5100E—4FPQZ05I 2001+ BG4 2310
XCE5100E-4PQZ08G1 2001+ BG4 2315
XCE5100E—4FQZ08G0 2001+ BG4 2315
XCE5100E—4PQE080C 2001+ BG4 2315
XCSe100E—4FTGZ061 2001+ BG4 2315
XCE5100E—4FTGEE60 2001+ BG4 2315
XC535100F—4FTZ561 2001+ BG4 2318
XCS5100E-4FTZ06G1 2001+ BG4 2315
XCE5100E—4FTZ56GC 2001+ BG4 2310
XCS35100E—4FTZ060 2001+ BG4 2315
XCE5100E—4FGG4541 2001+ BG4 2315
XCE5100E—4FGG 4540 2001+ BG4 2315
XC55100E—4FGG4001 2001+ BG4 2315
XCE5100E—4FGG4000 2001+ BG4 2315
XCE5100E-4FGG3201 2001+ BG4 2318
XCSa100E-4FGG3200 2001+ BG4 2315
XCE5100E—4FG4541 2001+ BG4 2310
XCE5100E-4FG454G1 2001+ BG4 2315
KCEE100F—4FG484G0 2001+ BG4 23158
XCE5100E—4FG4540 2001+ BG4 2315
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