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1.  The XA3S700A and XA3S1400A have two additional DCMs on both the left and right sides as indicated by the

dashed lines.

Figure 1: XA Spartan-3A Family Architecture

Configuration

XA Spartan-3A FPGAs are programmed by loading configuration data into robust, reprogrammable, static CMOS
configuration latches (CCLs) that collectively control all functional elements and routing resources. The FPGA’s
configuration data is stored externally in a SPI serial Flash or some other non-volatile medium, either on or off the board.
After applying power, the configuration data is written to the FPGA using any of five different modes:

e Serial Peripheral Interface (SPI) from an industry-standard SPI serial Flash

e Byte Peripheral Interface (BPI) Up from an industry-standard x8 or x8/x16 parallel NOR Flash

* Slave Serial, typically downloaded from a processor

* Slave Parallel, typically downloaded from a processor

* Boundary Scan (JTAG), typically downloaded from a processor or system tester

Additionally, each XA Spartan-3A FPGA contains a unique, factory-programmed Device DNA identifier useful for tracking
purposes, anti-cloning designs, or IP protection.
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Quiescent Current Requirements

Table 10: Quiescent Supply Current Characteristics

Symbol Description Device Typical(@) M ;;((i;r;a:rﬁ(z) Mg)zic:\:ﬁ‘rjrﬁ@ Units
lcoinTa | Quiescent Vgint supply current XA3S200A 7 70 110 mA
XA3S400A 10 125 230 mA
XA3S700A 13 185 330 mA
XA3S1400A 24 310 580 mA
lccoq | Quiescent Vo supply current XA3S200A 0.2 3 4 mA
XA3S400A 0.3 4 5 mA
XA3S700A 0.3 4 5 mA
XA3S1400A 0.3 4 5 mA
lccauxa Quiescent Vecaux supply current | XA3S200A 5 15 20 mA
XA3S400A 5 24 40 mA
XA3S700A 6 34 60 mA
XA3S1400A 10 58 95 mA
Notes:

1.
2.

The numbers in this table are based on the conditions set forth in Table 8.

Quiescent supply current is measured with all I/O drivers in a high-impedance state and with all pull-up/pull-down resistors at the I/O pads
disabled. Typical values are characterized using typical devices at room temperature (T, of 25°C at Voont = 1.2V, Veco = 3.3V, and Vecaux
= 2.5V). The maximum limits are tested for each device at the respective maximum specified junction temperature and at maximum voltage
limits with Vooint = 1.26V, Voo = 3.6V, and Vcaux = 3.6V. The FPGA is programmed with a “blank” configuration data file (that is, a design
with no functional elements instantiated). For conditions other than those described above (for example, a design including functional
elements), measured quiescent current levels will be different than the values in the table.

There are two recommended ways to estimate the total power consumption (quiescent plus dynamic) for a specific design: a) The
Spartan-3A FPGA XPower Estimator provides quick, approximate, typical estimates, and does not require a netlist of the design. b) XPower
Analyzer uses a netlist as input to provide maximum estimates as well as more accurate typical estimates.

The maximum numbers in this table indicate the minimum current each power rail requires in order for the FPGA to power-on successfully.

For information on the power-saving Suspend mode, see XAPP480: Using Suspend Mode in Spartan-3 Generation FPGAs. Suspend mode
typically saves 40% total power consumption compared to quiescent current.
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Table 12: DC Characteristics of User I/0s Using Single-Ended Standards

Test Conditions Logic Level Characteristics
IOSTANDARD Attribute
loL (MA) lon (MA) VoL Max (V) Von Min (V)
LVTTL®) 2 2 -2 0.4 2.4
4 4 -4
6 6 -6
8 8 -8
12 12 -12
16 16 -16
24 24(6) —24
LVCMOS33(3) 2 2 -2 0.4 Veeo - 0.4
4 4 -4
6 6 -6
8 8 -8
12 12 -12
16 16 -16(6)
24(4) 24 —24(6)
LVCMOS25(3) 2 2 -2 0.4 Vego - 0.4
4 4 -4
6 6 -6
8 8 -8
12 12 -12
16(4) 16 -16(6)
24(4) 24(6) —24(6)
LVCMOS18(3) 2 2 -2 0.4 Vo - 0.4
4 4 -4
6 6 -6(6)
8 8 -8
12(4) 12 -12(6)
16(4) 16 -16
LVCMOS15(3) 2 2 -2 0.4 Voo - 0.4
4 4 -4
6 6 -6
8(4) 8 -8
12(4) 12 -12
LVCMOS12(3) 2 2 -2 0.4 Vego - 0.4
4(4) 4 -4
64 6 -6
PCI33_30) 1.5 -0.5 10% Veco 90% Veco
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Table 12: DC Characteristics of User I/0Os Using Single-Ended Standards (Cont’d)

Test Conditions Logic Level Characteristics
IOSTANDARD Attribute

loL (MA) lon (MA) VoL Max (V) Von Min (V)
HSTL_I®4 8 -8 0.4 Veco— 0.4
HSTL_II®) 24(7) -8 0.4 Vcco - 0.4
HSTL_I_18 8 -8 0.4 Veco—0.4
HSTL_II_18(4) 16 -16(7) 0.4 Vceco - 0.4
HSTL_III_18 24(7) -8 0.4 Veco - 0.4
SSTL18_| 6.7 -6.7 Vi1 —0.475 V7 + 0.475
SSTL18_1I4) 13.4 -13.4 Vi —0.475 V17 + 0.475
SSTL2 | 8.1 -8.1 V17— 0.61 V7 + 0.61
SSTL2_II4) 16.2 -16.2 Vo1 —0.80 V1t +0.80
SSTL3 | 8 -8 Vir-0.6 Vir+0.6
SSTL3 I 16 -16 Vir-0.8 Vi +0.8
Notes:

1. The numbers in this table are based on the conditions set forth in Table 8 and Table 11.

2. Descriptions of the symbols used in this table are as follows:
loL — the output current condition under which Vg is tested
lon — the output current condition under which Vg is tested
VoL — the output voltage that indicates a Low logic level
Von — the output voltage that indicates a High logic level
VL — the input voltage that indicates a Low logic level
V)4 — the input voltage that indicates a High logic level
Veco — the supply voltage for output drivers
VRger — the reference voltage for setting the input switching threshold

V11 — the voltage applied to a resistor termination

3. For the LVCMOS and LVTTL standards: the same Vg and Vg limits apply for both the Fast and Slow slew attributes.

4. These higher-drive output standards are supported only on FPGA banks 1 and 3. Inputs are unrestricted. See the chapter "Using I/O

Resources" in UG331.

5. Tested according to the relevant PCI specifications. For information on PCI IP solutions, see

http://www.xilinx.com/products/design_resources/conn_central/protocols/pci_pcix.htm. The PCI IOSTANDARD is not supported on

input-only pins. The PCIX IOSTANDARD is available and has equivalent characteristics, but no PCI-X IP is supported.
6. DE-RATE by 20% for T; above 100°C
7. DE-RATE by 5% for T, above 100°C

Differential I/0 Standards

Differential Input Pairs

V
- ki X P Differential
Internal G X N /O Pair Pins
V
INN
Vine 50%>< T Vip ><
Viem
GND level
Vi +V
VICM = Input common mode voltage = _INP " "INN
V|, = Differential input voltage = |VINP -V | .

Figure 4: Differential Input Voltages
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Differential Output Pairs

Table 14: DC Characteristics of User I/0Os Using Differential Signal Standards

Internal
Logic

GND level

\Y
OUTP
] X P Differential
X N I/0 Pair Pins
1 OUTN
Vou
Vou

Vocm = Output common mode voltage =

Voure * Vourn

2

Vop = Output differential voltage = |Voute - Vourn

Von = Output voltage indicating a High logic level

VoL = Output voltage indicating a Low logic level

Figure 5: Differential Output Voltages

DS681_04_041111

IOSTANDARD Attribute Voo Vocm Vou Vo
Min (mV) | Typ (mV) | Max (mV) Min (V) Typ (V) Max (V) Min (V) Max (V)

LVDS_25 247 350 454 1.125 - 1.375 - -
LVDS_33 247 350 454 1.125 - 1.375 - —
BLVDS_25 240 350 460 - 1.30 - - -
MINI_LVDS_25 300 - 600 1.0 - 1.4 - -
MINI_LVDS_33 300 - 600 1.0 - 1.4 - -
RSDS_25 100 — 400 1.0 - 1.4 - -
RSDS_33 100 - 400 1.0 - 1.4 - -
TMDS_33 400 - 800 Veeo — 0.405 - Vceo— 0.190 - -
PPDS_25 100 - 400 0.5 0.8 1.4 - -
PPDS_33 100 - 400 0.5 0.8 1.4 - -
DIFF_HSTL_I_18 - - - - -~ - Veoo — 0.4 0.4
DIFF_HSTL_II_18 - - - - - - Voco — 0.4 0.4
DIFF_HSTL_IIl_18 - - - - - - Veco— 0.4 0.4
DIFF_HSTL_I - - - - - - Vcco— 0.4 0.4
DIFF_HSTL_IIl - - - - - - Veco— 0.4 0.4
DIFF_SSTL18_| - - - - - - V17 + 0.475 | Vi1 —0.475
DIFF_SSTL18_lI - - - - - - V17 + 0.475 | Vi1 —0.475
DIFF_SSTL2_| - - - - - - Vi7+0.61 | Vo7 -0.61
DIFF_SSTL2_lI - - - - - - Vi7+0.81 | V7 -0.81
DIFF_SSTL3_| - - - - - - Vi1+06 | Vir-06
DIFF_SSTL3_II - - - - - - Vi1 +0.8 Vir—-0.8
Notes:

1.  The numbers in this table are based on the conditions set forth in Table 8 and Table 13.

See External Termination Requirements for Differential I/O, page 16.

differential signal pair.

2.
3.  Output voltage measurements for all differential standards are made with a termination resistor (Rt) of 100Q across the N and P pins of the
4

At any given time, no more than two of the following differential output standards can be assigned to an I/O bank: LVDS_25, RSDS_25,
MINI_LVDS_25, PPDS_25 when Vco=2.5V, or LVDS_33, RSDS_33, MINI_LVDS_33, TMDS_33, PPDS_33 when Vo = 3.3V
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External Termination Requirements for Differential I/O

LVDS, RSDS, MINI_LVDS, and PPDS I/O Standards

Bank 0 and 2 Any Bank
Bank 0 Bank 0
— (o] @ -
4th of Bourns | 3| NoVcco Restrictions
Sank e Part Number |2 | LvDS_33,LvDs 25,
= Zo = 50Q CAT16-PT4F4 K=2 MINI_LVDS_33,
= ———— - MINI_LVDS_25,
Vcco=3.3V  Vcco=2.5V 5—0 RSDS 83, RSDS 25,
) T PPDS_33, PPDS_25
MINI_LVDS_33, MINI_LVDS_25, —]
RSDS_33, RSDS_25,
PPDS 33 PPDS 25

]S.IFF_TERM=NO
a) Input-only differential pairs or pairs not using DIFF_TERM=Yes constraint

_ Vcco=3.3V Vcco=2.5V
p Z0 = 50Q LVDS_33, LVDS_25,

Vcco=33V  Voco=25V ; RODS 60, RSDS.25,

A

RSDS_33, RSDS_25, Zo = 50Q

PPDS 33 PPDS 25

(
/.

DIFF_TERM=Yes
b) Differential pairs using DIFF_TERM=Yes constraint

DS681_05_041111

Figure 6: External Input Termination for LVDS, RSDS, MINI_LVDS, and PPDS I/O Standards

BLVDS 25 I/0 Standard

Any Bank Any Bank
Bank 0 Bank 0
2 ? 1/4th of Bourns 14th of Bourns |< g
H = Part Number Part Number | & =
Bank 2 CAT16-LV4F12 CAT16-PT4F4 Bank 2

Zo =50Q

No Vcco Requirement

BLVDS_25

DS681_06_041111

Figure 7: External Termination Resistors for BLVDS_25 I/O Standard

TMDS_33 I/O Standard

Bank 0 and 2

Any Bank

Bank 0 Bank 0

3.3V g8
S a -
Bank 2 50Q 500 Bank 2

Vcco = 3.3V Vcecaux = 3.3V
— TMDS_33
D S
DVI/HDMI cable DS681_07_041111

Figure 8: External Input Resistors Required for TMDS_33 I/O Standard
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Device DNA Data Retention, Read Endurance

Table 15: Device DNA Identifier Memory Characteristics

Symbol Description Minimum Units
Number of READ operations or JTAG ISC_DNA read operations. Unaffected by Read
DNA_CYCLES HOLD or SHIFT operations. 30,000,000 cycles

Switching Characteristics

All XA Spartan-3A FPGAs ship in the -4 speed grade. Switching characteristics in this document are designated as
Production as shown in Table 16.

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.

Software Version Requirements

Production-quality systems must use FPGA designs compiled using a speed file designated as PRODUCTION status.
FPGA designs using a less mature speed file designation should only be used during system prototyping or pre-production
qualification. FPGA designs with speed files designated as Preview, Advance, or Preliminary should not be used in a
production-quality system.

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

All parameter limits are representative of worst-case supply voltage and junction temperature conditions. Unless otherwise
noted, the published parameter values apply to all XA Spartan-3A devices, and AC and DC characteristics are specified
using the same numbers for both I-Grade and Q-Grade.

To create a Xilinx user account and sign up for automatic E-mail notification whenever this data sheet is updated:

e Sign Up for Alerts: www.xilinx.com/support/answers/18683.htm

Timing parameters and their representative values are selected for inclusion below either because they are important as
general design requirements or they indicate fundamental device performance characteristics. The XA Spartan-3A FPGA
speed files (v1.41), part of the Xilinx Development Software, are the original source for many but not all of the values. The
speed grade designations for these files are shown in Table 16. 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 16: XA Spartan-3A FPGA v1.41 Speed Grade Designations

Device Production
XA3S200A -4
XA3S400A -4
XA3S700A -4
XA3S1400A -4

Table 17 provides the recent history of the XA Spartan-3A FPGA speed files.
Table 17: XA Spartan-3A FPGA Speed File Version History

Version | ISE Release Description
1.39 10.1.01i Initial release.
1.40 10.1.02i Updated input timing adjustments.
1.41 10.1.08i Updated output timing adjustments.
DS681 (v2.0) April 22, 2011 www.xilinx.com
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Table 20: Setup and Hold Times for the I0B Input Path (Contd)

IFD_ Speed Grade: -4
Symbol Description Conditions DELAY_ Device Units
VALUE Min
TIoPICKD Time from the setup of data at the | LVCMOS25(>) 1 XA3S200A 2.20 ns
Input pin ’go the active transition at 5 593 ns
the ICLK input of the Input
Flip-Flop (IFF). The Input Delay is 3 3.78 ns
programmed. 4 4.37 ns
5 4.20 ns
6 5.23 ns
7 6.11 ns
8 6.71 ns
1 XA3S400A 2.02 ns
2 2.67 ns
3 3.43 ns
4 3.96 ns
5 3.95 ns
6 4.81 ns
7 5.66 ns
8 6.19 ns
1 XA3S700A 1.95 ns
2 2.83 ns
3 3.72 ns
4 4.31 ns
5 4.14 ns
6 5.19 ns
7 6.10 ns
8 6.73 ns
1 XA3S1400A 217 ns
2 2.92 ns
3 3.76 ns
4 4.32 ns
5 4.19 ns
6 5.09 ns
7 5.98 ns
8 6.57 ns
Hold Times
Tioickp Time from the active transition at | LVCMOS25() 0 XA3S200A -0.65 ns
mﬁo-lgllc_)l; '(TEE; g :Eg Ipr:)r:rlett where XA3S400A —0.42 ns
data must be held at the Input pin. XA3S700A -0.67 ns
No Input Delay is programmed. XA3S1400A —0.71 ns
DS681 (v2.0) April 22, 2011 www.xilinx.com
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Input Propagation Times

Table 21: Propagation Times for the IOB Input Path

IFD_ Speed Grade: -4
Symbol Description Conditions DELAY_ Device Units
VALUE Max
Propagation Times
Tiop | The time it takes for data to travel | LVCMOS25(2) 0 XA3S200A 2.04 ns
Jach to e 1 oLtput wih no input XA3S400A 174 ns
delay programmed XA3S700A 1.74 ns
XA3S1400A 1.97 ns
Tiopup | The time it takes for data to travel | LVCMOS25(2) 1 XA3S200A 2.43 ns
from the Input pin thrqugh thg IFF 5 316 ns
latch to the | output with the input
delay programmed 3 4.01 ns
4 4.60 ns
5 4.43 ns
6 5.46 ns
7 6.33 ns
8 6.94 ns
1 XA3S400A 2.25 ns
2 2.90 ns
3 3.66 ns
4 4.19 ns
5 4.18 ns
6 5.03 ns
7 5.88 ns
8 6.42 ns
1 XA3S700A 2.18 ns
2 3.06 ns
3 3.95 ns
4 4.54 ns
5 4.37 ns
6 5.42 ns
7 6.33 ns
8 6.96 ns
1 XA3S1400A 2.40 ns
2 3.15 ns
3 3.99 ns
4 4.55 ns
5 4.42 ns
6 5.32 ns
7 6.21 ns
8 6.80 ns

Notes:

1. The numbers in this table are tested using the methodology presented in Table 26 and are based on the operating conditions set forth in
Table 8 and Table 11.

2. This propagation time requires adjustment whenever a signal standard other than LVCMOS25 is assigned to the data Input. When this is
true, add the appropriate Input adjustment from Table 22.
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Output Timing Adjustments
Table 25: Output Timing Adjustments for IOB

Convert Output Time from LVCMOS25 with 12mA Drive and Fast Slew Rate to the Add the Adjustment Below Units
Following Signal Standard (IOSTANDARD) Speed Grade: -4
Single-Ended Standards
LVTTL Slow 2mA 5.58 ns
4 mA 3.45 ns
6 mA 3.45 ns
8 mA 2.26 ns
12 mA 1.66 ns
16 mA 1.29 ns
24 mA 2.97 ns
Fast 2mA 3.37 ns
4 mA 2.27 ns
6 mA 2.27 ns
8 mA 0.63 ns
12 mA 0.61 ns
16 mA 0.59 ns
24 mA 0.60 ns
QuietlO | 2mA 27.67 ns
4 mA 27.67 ns
6 mA 27.67 ns
8 mA 16.71 ns
12 mA 16.67 ns
16 mA 16.22 ns
24 mA 12.11 ns
LVCMOS33 Slow 2mA 5.58 ns
4 mA 3.30 ns
6 mA 3.30 ns
8 mA 2.26 ns
12 mA 1.29 ns
16 mA 1.22 ns
24 mA 2.79 ns
Fast 2mA 3.72 ns
4 mA 2.05 ns
6 mA 2.08 ns
8 mA 0.53 ns
12 mA 0.59 ns
16 mA 0.59 ns
24 mA 0.51 ns
QuietlO | 2mA 27.67 ns
4 mA 27.67 ns
6 mA 27.67 ns
8 mA 16.71 ns
12 mA 16.29 ns
16 mA 16.18 ns
24 mA 12.11 ns
DS681 (v2.0) April 22, 2011 www.xilinx.com
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Table 26: Test Methods for Timing Measurement at 1/0s

Signal Standard Inputs Outputs Inop:tt;uat:d
(IOSTANDARD)
Vier (V) VL (V) Vi (V) Ry (Q) Vy (V) Vi (V)
Single-Ended
LVTTL = 0 3.3 M 0 1.4
LVCMOS33 - 0 3.3 M 0 1.65
LVCMOS25 — 0 2.5 ™M 0 1.25
LVCMOS18 = 0 1.8 M 0 0.9
LVCMOS15 - 0 15 M 0 0.75
LVCMOS12 — 0 1.2 M 0 0.6
PCI33_3 Rising - Note 3 Note 3 25 0 0.94
Falling 25 3.3 2.03
HSTL_| 0.75 Vger - 0.5 Vger + 0.5 50 0.75 VRer
HSTL_III 0.9 Vger — 0.5 Vger + 0.5 50 1.5 VRer
HSTL_I_18 0.9 VRer — 0.5 VRer + 0.5 50 0.9 VRer
HSTL_II_18 0.9 Vger — 0.5 Vger + 0.5 25 0.9 VRer
HSTL_III_18 1.1 Vger - 0.5 Vger + 0.5 50 1.8 VRer
SSTL18_| 0.9 VRer — 0.5 VRer + 0.5 50 0.9 VRer
SSTL18_lI 0.9 Vger— 0.5 Vger + 0.5 25 0.9 VRer
SSTL2_| 1.25 Vger — 0.75 Vger + 0.75 50 1.25 VRer
SSTL2_lI 1.25 VRer — 0.75 VRer + 0.75 25 1.25 VRer
SSTL3_| 15 Vger — 0.75 Vger + 0.75 50 1.5 VRer
SSTL3_II 15 Vger — 0.75 Vger + 0.75 25 15 VREr
Differential
LVDS_25 - Viem=0.125 | Vo +0.125 50 1.2 Viem
LVDS_33 - Viem=0.125 | Vg +0.125 50 1.2 Viem
BLVDS_25 - Viem=0.125 | Vg +0.125 1M 0 Viem
MINI_LVDS_25 - Viem=0.125 | Vo +0.125 50 1.2 Viem
MINI_LVDS_33 - Viem=0.125 | Vg +0.125 50 1.2 Viem
LVPECL_25 - Viem - 0.3 Vicm + 0.3 N/A N/A Viem
LVPECL_33 - Vicm - 0.3 Vicm + 0.3 N/A N/A Vicm
RSDS_25 - Vicm — 0.1 Vicm + 0.1 50 1.2 Viem
RSDS_33 - Vicm = 0.1 Vicm + 0.1 50 1.2 Viem
TMDS_33 - Vicm — 0.1 Vicm + 0.1 50 3.3 Viem
PPDS_25 - Vicm — 0.1 Vicm + 0.1 50 0.8 Viem
PPDS_33 - Vicm = 0.1 Vicm + 0.1 50 0.8 Viem
DIFF_HSTL_| 0.75 Vgeg - 0.5 Vger + 0.5 50 0.75 VRer
DIFF_HSTL_III 0.9 Vger - 0.5 Vger + 0.5 50 1.5 VRer
DIFF_HSTL_I_18 0.9 Vger — 0.5 Vger + 0.5 50 0.9 VRer
DIFF_HSTL_II_18 0.9 Vger - 0.5 Vgee + 0.5 50 0.9 VRer
DIFF_HSTL_III_18 1.1 Vger — 0.5 Vger + 0.5 50 1.8 VRer
DIFF_SSTL18_| 0.9 Vger — 0.5 Vger + 0.5 50 0.9 VRer
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Table 28: Recommended Number of Simultaneously Switching Outputs per Vcco/GND Pair (Veocaux=3-3V) (Cont'd)

. Package Type: FTG256, FGG400, FGG484
Signal Standard (IOSTANDARD) -
Top, Bottom (Banks 0,2) Left, Right (Banks 1,3)
LVCMOS25 Slow 2 76 76
4 46 46
6 33 33
8 24 24
12 18 18
16 — 11
24 - 7
Fast 2 18 18
4 14 14
6 6 6
8 6 6
12 3 3
16 - 3
24 - 2
QuietlO 2 76 76
4 60 60
6 48 48
8 36 36
12 36 36
16 - 36
24 - 8
LVCMOS18 Slow 2 64 64
4 34 34
6 22 22
8 18 18
12 - 13
16 - 10
Fast 2 18 18
4 9 9
6 7 7
8 4 4
12 - 4
16 - 3
QuietlO 2 64 64
4 64 64
6 48 48
8 36 36
12 - 36
16 = 24
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Table 28: Recommended Number of Simultaneously Switching Outputs per Vcco/GND Pair (Veocaux=3-3V) (Cont'd)

. Package Type: FTG256, FGG400, FGG484
Signal Standard (IOSTANDARD) -
Top, Bottom (Banks 0,2) Left, Right (Banks 1,3)
LVCMOS15 Slow 2 55 55
4 31 31
6 18 18
8 - 15
12 - 10
Fast 2 25 25
4 10 10
6 6 6
8 =
12 =
QuietlO 2 70 70
4 40 40
6 31 31
8 - 31
12 = 20
LVCMOS12 Slow 2 40 40
4 = 25
6 - 18
Fast 2 31 31
4 — 13
6 - 9
QuietlO 2 55 55
4 - 36
6 - 36
PCI33_3 16 16
HSTL_| - 20
HSTL_lII = 8
HSTL_I_18 17 17
HSTL_Il_18 = 5
HSTL_III_18 10 8
SSTL18_1I 7 15
SSTL18_lI - 9
SSTL2_| 18 18
SSTL2_1I = 9
SSTL3_I 8 10
SSTL3_II 6 7
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Digital Frequency Synthesizer
Table 37: Recommended Operating Conditions for the DFS

Symbol

Description

Speed Grade: -4 .
Units

Min ‘ Max

Input Frequency Ranges(@)

0.200 \ 333 \ MHz

FoLkin CLKIN_FREQ_FX Frequency for the CLKIN input
Input Clock Jitter Tolerance®
CLKIN_CYC_JITT_FX_LF Cycle-to-cycle jitter at the CLKIN input, | Fgkex < 150 MHz = +300 ps
CLKIN_CYC_JITT_FX_HF based on CLKFX output frequency FoLkex > 150 MHz - +150 ps
CLKIN_PER_JITT_FX Period jitter at the CLKIN input - +1 ns
Notes:
1. DFS specifications apply when either of the DFS outputs (CLKFX or CLKFX180) is used.
2. If both DFS and DLL outputs are used on the same DCM, follow the more restrictive CLKIN_FREQ_DLL specifications in Table 35.
3. CLKIN input jitter beyond these limits may cause the DCM to lose lock.
Table 38: Switching Characteristics for the DFS
L . Speed Grade: -4 .
Symbol Description Device - Units
Min ‘ Max
Output Frequency Ranges
CLKOUT_FREQ_FX® Frequency for the CLKFX and CLKFX180 outputs \ Al ‘ 5 ‘ 320 ] MHz
Output Clock Jitter(34)
CLKOUT_PER_JITT_FX Period jitter at the CLKFX and CLKIN <20 MHz All Typ ‘ Max ps
CLKFX180 outputs. Use the Spartan-3A
Jitter Calculator:
www.xilinx.com/supp
ort/documentation/dat
a_sheets/s3a_jitter_c
alc.zip
CLKIN > 20 MHz 1% of | £[1% of ps
CLKFX CLKFX
period period
+100] +200]
Duty Cycle(©:6)
CLKOUT_DUTY_CYCLE_FX | Duty cycle precision for the CLKFX and CLKFX180 outputs, All = +[1% of ps
including the BUFGMUX and clock tree duty-cycle distortion CLK_Fé(
perio
+ 350]
Phase Alignment(®)
CLKOUT_PHASE_FX Phase offset between the DFS CLKFX output and the DLL All - +200 ps
CLKO output when both the DFS and DLL are used
CLKOUT_PHASE_FX180 Phase offset between the DFS CLKFX180 output and the DLL All - +[1% of ps
CLKO output when both the DFS and DLL are used CLK_Fg
perio
+200]
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Table 38: Switching Characteristics for the DFS (Cont'd)

Speed Grade: -4

Symbol Description Device - Units
Min Max
Lock Time
LOCK_FX(23) The time from deassertion atthe | 5 MHz <Fg gy < 15 MHz | Al - 5 ms

DCM'’s Reset input to the rising
transition at its LOCKED output.
The DFS asserts LOCKED when
the CLKFX and CLKFX180
signals are valid. If using both the
DLL and the DFS, use the longer
locking time.

FCLK|N > 15 MHz - 450 us

Notes:

1. The numbers in this table are based on the operating conditions set forth in Table 8 and Table 37.

2. DFS performance requires the additional logic automatically added by ISE 9.1i and later software revisions.

3. For optimal jitter tolerance and faster lock time, use the CLKIN_PERIOD attribute.

4. Maximum output jitter is characterized within a reasonable noise environment (40 SSOs and 25% CLB switching) on an FPGA. Output jitter
strongly depends on the environment, including the number of SSOs, the output drive strength, CLB utilization, CLB switching activities,
switching frequency, power supply and PCB design. The actual maximum output jitter depends on the system application.

. The CLKFX and CLKFX180 outputs always have an approximate 50% duty cycle.

6. Some duty-cycle and alignment specifications include a percentage of the CLKFX output period. For example, the data sheet specifies a
maximum CLKFX jitter of “£[1% of CLKFX period + 200]". Assume the CLKFX output frequency is 100 MHz. The equivalent CLKFX period
is 10 ns and 1% of 10 ns is 0.1 ns or 100 ps. According to the data sheet, the maximum jitter is £[100 ps + 200 ps] = +300 ps.

Phase Shifter
Table 39: Recommended Operating Conditions for the PS in Variable Phase Mode

Symbol Description Speed Grade: -4 Units

Min ‘ Max

Operating Frequency Ranges
PSCLK_FREQ (Fpscyk) \ Frequency for the PSCLK input \ 1 \ 167 \ MHz
Input Pulse Requirements
PSCLK_PULSE ‘ PSCLK pulse width as a percentage of the PSCLK period ‘ 40% ‘ 60% ‘ -
Table 40: Switching Characteristics for the PS in Variable Phase Mode

Symbol ‘ Description Phase Shift Amount ‘ Units

Phase Shifting Range

MAX_STEPS(®) Maximum allowed nu(mber of CLKIN <60 MHz | +[INTEGER(10 o (Tg v —3 Nns))] | steps
DCM_DELAY_STEP®) steps for a

given CLKIN clock period, where CLKIN = 60 MHz | #[INTEGER(15 e (Tg kN — 3 NS))]

T = CLKIN clock period in ns. If using

CLKIN_DIVIDE_BY_2 = TRUE,

double the clock effective clock

period.
FINE_SHIFT_RANGE_MIN | Minimum guaranteed delay for variable phase shifting HMAX_STEPS o ns
DCM_DELAY_STEP_MIN]
FINE_SHIFT_RANGE_MAX| Maximum guaranteed delay for variable phase shifting H[MAX_STEPS e ns

DCM_DELAY_STEP_MAX]

Notes:

1. The numbers in this table are based on the operating conditions set forth in Table 8 and Table 39.

2. The maximum variable phase shift range, MAX_STEPS, is only valid when the DCM is has no initial fixed phase shifting, that is, the
PHASE_SHIFT attribute is set to 0.

3. The DCM_DELAY_STEP values are provided at the bottom of Table 36.
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Suspend Mode Timing

Entering Suspend Mode Exiting Suspend Mode
sw_gwe_cycle

: i : sw_gts_cycle , 5
SUSPEND Input / \ e

i<_>§ tSUSPENDHIGH_AWAKE H tSUSF’ENDLOW_A!WAKEE
AWAKE Output C\ - o

et tlSUSF’END?GWE i i E : J[AWAKEiGWE

Flip-Flops, Block RAM,
Distributed RAM

X Write Protected X

=— tsusPeEND_GTS

| 1 |
e lawake_gTs
) 1

FPGA Outputs i X Defined by SUSPEND constraint X

: ' . tSUSPEND_DISABLE ;‘*ﬁ tSEUSPEND_ENABLEi
FPGA Inputs, : ‘ a T
Interconnect i X Blocked X ; : ;

DS681_09_041111

Figure 10: Suspend Mode Timing

Table 43: Suspend Mode Timing Parameters

Symbol ‘ Description ‘ Min ‘ Typ ‘ Max ‘ Units
Entering Suspend Mode
TsuspENDHIGH AawakEe | Rising edge of SUSPEND pin to falling edge of AWAKE pin without glitch filter | — 7 = ns
h (suspend._filter:No)

TSUSPENDFILTER Adjustment to SUSPEND pin rising edge parameters when glitch filter +160 +300 +600 | ns
enabled (suspend_filter:Yes)

TsusPEND_GTS Rising edge of SUSPEND pin until FPGA output pins drive their defined = 10 = ns
SUSPEND constraint behavior

TsusPEND_GWE Rising edge of SUSPEND pin to write-protect lock on all writable clocked = <5 = ns
elements

TSUSPEND_DISABLE Rising edge of the SUSPEND pin to FPGA input pins and interconnect - 340 - ns
disabled

Exiting Suspend Mode

TsuspenpLow _awake | Falling edge of the SUSPEND pin to rising edge of the AWAKE pin. Does not | — 410 108 = ys
include DCM lock time.

TsUSPEND_ENABLE Falling edge of the SUSPEND pin to FPGA input pins and interconnect - |37t0109| - us
re-enabled

TAWAKE_GWE1 Rising edge of the AWAKE pin until write-protect lock released on all writable = 67 = ns

clocked elements, using sw_clk:InternalClock and sw_gwe_cycle:1.

TAWAKE_GWES512 Rising edge of the AWAKE pin until write-protect lock released on all writable = 14 = ps
clocked elements, using sw_clk:InternalClock and sw_gwe_cycle:512.

TAWAKE_GTS1 Rising edge of the AWAKE pin until outputs return to the behavior described = 57 = ns
in the FPGA application, using sw_clk:InternalClock and sw_gts_cycle:1.

TAWAKE_GTS512 Rising edge of the AWAKE pin until outputs return to the behavior described = 14 = us
in the FPGA application, using sw_clk:InternalClock and
sw_gts_cycle:512.

Notes:

1. These parameters based on characterization.
2. Forinformation on using the Spartan-3A Suspend feature, see XAPP480: Using Suspend Mode in Spartan-3 Generation FPGAs.
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Table 46: Master Mode CCLK Output Frequency by ConfigRate Option Setting

- ConfigRate Temperature . . .
Symbol Description Setting Range Minimum Maximum Units
Equivalent CCLK clock frequency 1 I-Grade/
FeeLk by ConfigRate setting (power-on value) Q-Grade 0.40 0.95 MHz
FecLks 3 Sadel 1.20 2.85 MHz
FcclLke 6 IQGéfssé 2.40 5.74 MHz
FecLkr 7 Goradel 2.80 6.74 MHz
FccLks 8 g%rf:;’é 3.20 7.58 MHz
FooLkio 10 'QGGr‘;‘sgé 4.00 9.65 MHz
FecLkiz 12 Goradel 4.80 11.48 MHz
Fcewkia 13 g%rf:;’é 5.20 12.49 MHz
FeoLkiz 17 oadel 6.80 16.33 MHz
FecLkes 22 Soradel 8.80 21.23 MHz
FccLkes 25 5%?:§é 10.00 23.59 MHz
FecLker 27 g%rfggé 10.80 28.31 MHz
FooLkas 33 Soradel 13.20 32.67 MHz
FeoLkas 44 geéf:;’é 17.60 42.47 MHz
FooLkso 50 'QGGr‘;‘sgé 20.00 53.08 MHz
FecLkioo 100 Goradel 40.00 106.16 MHz
Table 47: Master Mode CCLK Output Minimum Low and High Time
ConfigRate Setting
Symbol Description Units
1 3 6 7 8 |10 |12 | 13 |17 | 22 | 25 | 27 | 33 | 44 | 50 100
Master Mode

T CCLK I-Grade/
TMCC'-’ Minimum Q-Grad 474 | 158 | 78.4|66.859.3|46.6/39.2|36.0/27.621.2|19.1|15.9|13.8/10.6| 85 | 4.2 | ns

MCCH | Low and -Grade

High Time

Table 48: Slave Mode CCLK Input Low and High Time

Symbol Description Min Max Units
Tscel, CCLK Low and High time 5 0 ns
TsceH
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Slave Parallel Mode Timing

B \\\\\V o
(Openl-';I;i_r?) \; ; ; ; ; ; \ / cos

— Tsmesce Tsmeees T
CSI_B oo %
(Input) T
SMCCW —— ~ Tsmwee
RDWR_B K
(Input) J
T
(Input)
Tsvoce - — Tsucen

X ) o X X
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o o T Y e Yo X -

Notes:

1. ltis possible to abort configuration by pulling CSI_B Low in a given CCLK cycle, then switching RDWR_B Low or High in any subsequent
cycle for which CSI_B remains Low. The RDWR_B pin asynchronously controls the driver impedance of the DO-D7 bus. When RDWR_B
switches High, be careful to avoid contention on the DO-D7 bus.

Figure 13: Waveforms for Slave Parallel Configuration

Table 50: Timing for the Slave Parallel Configuration Mode

o Speed Grade: -4 | Units
Symbol Description
Min Max
Setup Times
Tsmocc®@ The time from the setup of data at the DO-D7 pins to the rising transition at the CCLK pin 7 = ns
Tsmesce Setup time on the CSI_B pin before the rising transition at the CCLK pin 7 = ns
Tsmcew Setup time on the RDWR_B pin before the rising transition at the CCLK pin 15 — ns
Hold Times
Tsmcep The time from the rising transition at the CCLK pin to the point when data is last held at 1.0 - ns
the DO-D7 pins
Tsmcecs The time from the rising transition at the CCLK pin to the point when a logic level is last 0 = ns
held at the CSO_B pin
Tsmwee The time from the rising transition at the CCLK pin to the point when a logic level is last 0 — ns
held at the RDWR_B pin
Clock Timing
TecH The High pulse width at the CCLK input pin 5 = ns
TeoL The Low pulse width at the CCLK input pin 5 = ns
Fcerar Frequency of the clock signal at the CCLK input | No bitstream compression 0 80 MHz
pin With bitstream compression 0 80 MHz
Notes:

1. The numbers in this table are based on the operating conditions set forth in Table 8.
2. Some Xilinx documents refer to Parallel modes as “SelectMAP” modes.
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Table 54: Configuration Timing Requirements for Attached Parallel NOR Flash

Symbol Description Requirement Units
Tce Parallel NOR Flash PROM chip-select time T < T ns
(teLav) CE= !INITADDR
Toe Parallel NOR Flash PROM output-enable time T o< T ns
(taLav) OE—= '"INITADDR
Ta Parallel NOR Flash PROM read access time ns
(tA(\:/(C:JV) Taccs 90%Toerkn(mim— Teco— Toecc— PCB
TeYTE For x8/x16 PROMs only: BYTE# to output valid time(3) T < T ns
(trLav, trHav) BYTES lINnITADDR

Notes:

1. These requirements are for successful FPGA configuration in BPI mode, where the FPGA generates the CCLK signal. The
post-configuration timing can be different to support the specific needs of the application loaded into the FPGA.

2. Subtract additional printed circuit board routing delay as required by the application.

3. The initial BYTE# timing can be extended using an external, appropriately sized pull-down resistor on the FPGA’s LDC2 pin. The resistor

value also depends on whether the FPGA’s PUDC_B pin is High or Low.
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Revision History

The following table shows the revision history for this document.

Date Version Revision
04/30/08 1.0 Initial release.
05/07/08 1.0.1 Updated Figure 14, minor edits under Features and Package Marking, Table 20 and 21.
02/03/09 1.1 Updated Key Feature Differences from Commercial XC Devices, page 2. Removed MultiBoot description

from Configuration, page 3. Updated to v1.41 in Table 3 and Table 16. Removed -5 high performance
(commercial only) speed grade from Ordering Information, page 5. Replaced V gy with Veocaux in Note 7 of
Table 13. Added versions 1.40 and 1.41 to Table 17. Updated Note 2 in Figure 11. Removed T ggp from
Table 23. Updated T,ocknz @and Tigckon in Table 24. Updated Table 22 and Table 25. Updated SSO number
for left and right I/O banks of DIFF_SSTL18_1II standard in Table 28. Updated Tacc requirement in Table 54.

04/22/11 2.0 This revision goes along with XCN11019: Data Sheet Revisions for Xilinx Automotive (XA) Spartan-3A/-3A
DSP FPGA Devices. Added |k to Table 4. Updated description for V|y in Table 8 including adding Note 4.
Also, added Note 2 to I_in Table 9 to note potential leakage between pins of a differential pair. Updated Notes
5 and 6 in Table 13. Table 20: Updated tags to Note 3. In Table 42, corrected symbols for TpyacLkH and
TDNACLKL' Corrected symbols for TSUSPEND GTS and TSUSPEND GWE in Table 43. Revised standard title to:
IEEE 1149.1/1532 JTAG Test Access Port Timing. Updated Notice of Disclaimer.

Notice of Disclaimer

The information disclosed to you hereunder (the “Materials”) is provided solely for the selection and use of Xilinx products. To the
maximum extent permitted by applicable law: (1) Materials are made available “AS IS” and with all faults, Xilinx hereby DISCLAIMS ALL
WARRANTIES AND CONDITIONS, EXPRESS, IMPLIED, OR STATUTORY, INCLUDING BUT NOT LIMITED TO WARRANTIES OF
MERCHANTABILITY, NON-INFRINGEMENT, OR FITNESS FOR ANY PARTICULAR PURPOSE; and (2) Xilinx shall not be liable
(whether in contract or tort, including negligence, or under any other theory of liability) for any loss or damage of any kind or nature related
to, arising under, or in connection with, the Materials (including your use of the Materials), including for any direct, indirect, special,
incidental, or consequential loss or damage (including loss of data, profits, goodwill, or any type of loss or damage suffered as a result of
any action brought by a third party) even if such damage or loss was reasonably foreseeable or Xilinx had been advised of the possibility
of the same. Xilinx assumes no obligation to correct any errors contained in the Materials or to notify you of updates to the Materials or to
product specifications. You may not reproduce, modify, distribute, or publicly display the Materials without prior written consent. Certain
products are subject to the terms and conditions of the Limited Warranties which can be viewed at http://www.xilinx.com/warranty.htm; IP
cores may be subject to warranty and support terms contained in a license issued to you by Xilinx. Xilinx products are not designed or
intended to be fail-safe or for use in any application requiring fail-safe performance; you assume sole risk and liability for use of Xilinx
products in Critical Applications: http://www.xilinx.com/warranty.htm#critapps.

Automotive Applications Disclaimer

XILINX PRODUCTS ARE NOT DESIGNED OR INTENDED TO BE FAIL-SAFE, OR FOR USE IN ANY APPLICATION REQUIRING
FAIL-SAFE PERFORMANCE, SUCH AS APPLICATIONS RELATED TO: (I) THE DEPLOYMENT OF AIRBAGS, (Il) CONTROL OF A
VEHICLE, UNLESS THERE IS A FAIL-SAFE OR REDUNDANCY FEATURE (WHICH DOES NOT INCLUDE USE OF SOFTWARE IN
THE XILINX DEVICE TO IMPLEMENT THE REDUNDANCY) AND A WARNING SIGNAL UPON FAILURE TO THE OPERATOR, OR (lll)
USES THAT COULD LEAD TO DEATH OR PERSONAL INJURY. CUSTOMER ASSUMES THE SOLE RISK AND LIABILITY OF ANY
USE OF XILINX PRODUCTS IN SUCH APPLICATIONS.
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