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& XILINX.

Spartan-3A DSP FPGA Family: DC and Switching Characteristics

Table 11: DC Characteristics of User I/0Os Using
Single-Ended Standards

Table 11: DC Characteristics of User I/0s Using
Single-Ended Standards (Cont’d)

Test Logic Level
IOSTANDARD Conditions Characteristics
Attribute lo. | lon VoL Von
(mA) | (mA) | Max (V) Min (V)
LVTTL®) 2 5 i) 04 >4
4 4 -4
6 6 -6
8 8 -8
12 | 12 | 12
16 | 16 | -16
24 | 24 | 24
LVCMOS33®3) | 2 2 -2 0.4 Veco - 0.4
4 4 -4
6 6 -6
8 8 -8
12 | 12 | 12
16 | 16 | -16
240) | 24 | 24
LVCMOS25@) | 2 2 | -2 0.4 Veco - 0.4
4 4 -4
6 6 -6
8 8 -8
12 | 12 | 12
160) | 16 | —16
240) | 24 | 24
LVCMOS18() 2 | =2 0.4 Veco - 0.4
4 -4
6 -6
8 8 -8
126) | 12 | —12
1606) | 16 | —16
LVCMOS15@) | 2 2 | =2 0.4 Veco - 0.4
4 4 -4
6 6 -6
8(5) 8 -8
126) | 12 | —12
LVCMOS120) | 2 2 | -2 0.4 Veco - 0.4
4(5) 4 -4
65 | 6 -6

Test Logic Level
IOSTANDARD Conditions Characteristics
Attribute lo | lon VoL Vou
(mA) | (mA) | Max (V) Min (V)

PCI33_3*) 1.5 | =05 | 10% Veco | 90% Veco
PCl66_3(4) 1.5 | 0.5 | 10% Vgco | 90% Veco
HSTL_I ) 8 -8 0.4 Veco - 04
HSTL_II ® 24 | -8 0.4 Voo - 0.4
HSTL_I_18 8 | -8 0.4 Veeo - 0.4
HSTL_II_18() 16 | —-16 0.4 Veco - 04
HSTL_III_18 24 | -8 0.4 Veeo - 0.4
SSTL18_| 6.7 | —6.7 | Vy7—-0.475 | Vi1 + 0.475
SSTL18_lI) 13.4 |-13.4| V;7-0.603 | V17 + 0.603
SSTL2 | 81 | 81 | Vyr-0.61 | Vi1 +0.61
SSTL2_|I5) 16.2 |-16.2| Vq7-0.81 | V7 +0.81
SSTL3 | 8 | -8 | Vi7-06 | V7+06
SSTL3_II) 16 | -16 | V7-0.8 | Vi7r+038
Notes:

1.

2.

The numbers in this table are based on the conditions set forth in
Table 7 and Table 10.

Descriptions of the symbols used in this table are as follows:
loL.—the output current condition under which VOL is tested
loy—the output current condition under which VOH is tested
VoL— the output voltage that indicates a Low logic level
Von—the output voltage that indicates a High logic level
Vcco—the supply voltage for output drivers

Vi1—the voltage applied to a resistor termination

For the LVCMOS and LVTTL standards: the same Vg _and Voy
limits apply for the Fast, Slow, and QUIETIO slew attributes.
Tested according to the relevant PCI specifications. For
information on PCI IP solutions, see www.xilinx.com/products/
design_resources/conn_central/protocols/pci_pcix.htm. The
PCIX IOSTANDARD is available and has equivalent
characteristics but no PCI-X IP is supported.

These higher-drive output standards are supported only on
FPGA banks 1 and 3. Inputs are unrestricted. See the Using I/O
Resources chapter in UG331.
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& XILINX. Spartan-3A DSP FPGA Family: DC and Switching Characteristics

Differential Output Pairs

V,
OUTP
X P Differential
Internal : v X N I/O Pair Pins
Logic e i YOUTN
Voutn Von
50% ---=- )K= Vob
Voure X 1 X ]
o)
Vocm -
GND level

Vocwm = Output common mode voltage =

Voure * Vourn

2

Vop = Output differential voltage = |Voute - Voutn

Von = Output voltage indicating a High logic level

Vo = Output voltage indicating a Low logic level

Figure 4: Differential Output Voltages

DS312-3_03_090510

Table 13: DC Characteristics of User I/0s Using Differential Signal Standards

IOSTANDARD Attribute Voo Vocm Von VoL

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 Veoo — 0.405 - Veeo— 0.190 - -
PPDS_25 100 - 400 0.5 0.8 14 = =
PPDS_33 100 - 400 0.5 0.8 1.4 - -
DIFF_HSTL_I_18 - - - - - - Veoo— 0.4 0.4
DIFF_HSTL_II_18 - - - - - — Veoo— 0.4 0.4
DIFF_HSTL_IIl_18 = - = = - = Voco— 0.4 0.4
DIFF_HSTL_| - - - - - - Veco— 0.4 0.4
DIFF_HSTL_III - - - - - - Veoo— 0.4 0.4
DIFF_SSTL18_| - - - - - — Vit +0.475 | V17 —0.475
DIFF_SSTL18_lI = - = - - — Vi1 +0.603 | Vi1 —0.603
DIFF_SSTL2_| - - - - - - Vir+0.61 | Vo7 —0.61
DIFF_SSTL2_lI - - - - - - Vi7+0.81 | Vi1 —0.81
DIFF_SSTL3_| - - - - - — Vi7+06 | Vir-0.6
DIFF_SSTL3_II - - - - - - Vir+0.8 Vir-08
Notes:

1. The numbers in this table are based on the conditions set forth in Table 7 and Table 12.
See "External Termination Requirements for Differential 1/0."

2.

3. Output voltage measurements for all differential standards are made with a termination resistor (Rt) of 100Q2 across the N and P pins of the differential signal pair.

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
Veeo=2.5V, or LVDS_33, RSDS_33, MINI_LVDS_33, TMDS_33, PPDS_33 when V¢go = 3.3V
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Spartan-3A DSP FPGA Family: DC and Switching Characteristics

Table 19: Setup and Hold Times for the I0B Input Path (Contd)

Speed
_— . DELAY . .
- -5 -4
Symbol Description Conditions VALUE Device Units
Min | Min
Tioickep | Time from the active transition at the LVCMOS25() 1 XC3SD1800A | -1.40 | -1.40 | ns
ICLK input of the Input Flip-Flop (IFF) to 5 511 | —2.11
the point where data must be held at the e e ns
Input pin. The Input Delay is 3 248|248 | ns
programmed.
4 =277 |-277| ns
5 -2.62|-262| ns
6 -3.06 | -3.06 | ns
7 -3.42|-342| ns
8 -3.65|-3.65| ns
1 XC3SD3400A | -1.31 |-1.31| ns
2 -1.88|-1.88| ns
3 —2.44 | -2.44 | ns
4 —2.89|-289| ns
5 —-2.83|-283| ns
6 -3.33|-3.33| ns
7 -3.63|-3.63| ns
8 -3.96 |-3.96| ns
Set/Reset Pulse Width
Trpw 108 | Minimum pulse width to SR control input = = All 1.33 | 1.61 ns
- on IOB
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 7 and Table 10.

2. This setup time requires adjustment whenever a signal standard other than LVCMOS25 is assigned to the data Input. If this is true, add the
appropriate Input adjustment from Table 22.

3. These hold times require adjustment whenever a signal standard other than LVCMOS25 is assigned to the data Input. If this is true, subtract
the appropriate Input adjustment from Table 22. When the hold time is negative, it is possible to change the data before the clock’s active

edge.

Table 20: Sample Window (Source Synchronous)

Symbol Description Max Units
Tsamp | Setup and hold The input capture sample window value is highly specific to a particular application, device, ps
capture window of package, I/0O standard, I/O placement, DCM usage, and clock buffer. Please consult the
an 10B flip-flop. appropriate Xilinx Answer Record for application-specific values.
e Answer Record 30879
DS610 (v3.0) October 4, 2010 www.xilinx.com
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Spartan-3A DSP FPGA Family: DC and Switching Characteristics

Table 21: Propagation Times for the 0B Input Path (Cont’d)

Speed
Grade
Symbol Description Conditions DELAY_VALUE Device 5 4 Units
Max | Max
TiopLi | The time it takes for data to travel from | LVCMOS25(2) 0 XC3SD1800A | 1.79 | 2.04 | ns
| output with 1o input delay programmed XC3SD3400A | 1.65 | 211 | ns
TiopLip | The time it takes for data to travel from LVCMOS25(2) 1 XC3SD1800A | 2.23 | 247 | ns
i nput pin hrough he FFlate o e z 201 206 | ns
3 339 | 386 | ns
4 3.89 | 443 ns
5 3.83 | 4.39 ns
6 461 | 5.32 ns
7 540 | 6.24 ns
8 593 | 6.86 ns
1 XC3SD3400A | 2.21 | 2.67 ns
2 271 | 3.25 ns
3 3.58 | 4.04 ns
4 415 | 4.62 ns
5 4.03 | 449 ns
6 457 | 5.31 ns
7 5.34 | 6.18 ns
8 5.84 | 6.78 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 7 and Table 10.
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 Propagation Times
Table 23: Timing for the IOB Output Path

Speed Grade
Symbol Description Conditions Device -5 -4 Units
Max Max
Clock-to-Output Times
Tiockp When reading from the Output LVCMOS25(2), 12 mA output Al 2.87 3.13 ns
Flip-Flop (OFF), the time from the drive, Fast slew rate
active transition at the OCLK input to
data appearing at the Output pin
Propagation Times
Tioop The time it takes for data to travel from | LVCMOS25(2), 12 mA output Al 2.78 2.91 ns
the 10B’s O input to the Output pin drive, Fast slew rate
Set/Reset Times
Tioshp Time from asserting the OFF’s SR LVCMOS25(2), 12 mA output Al 3.63 3.89 ns
input to setting/resetting data at the drive, Fast slew rate
Output pin
Tiogsra Time from asserting the Global Set 8.62 9.65 ns
Reset (GSR) input on the
STARTUP_SPARTANBSA primitive to
setting/resetting data at the Output pin

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 7 and Table 10.

2. Thistime requires adjustment whenever a signal standard other than LVCMOS25 with 12 mA drive and Fast slew rate is assigned to the data
Output. When this is true, add the appropriate Output adjustment from Table 25.
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Timing Measurement Methodology

When measuring timing parameters at the programmable
I/Os, different signal standards call for different test
conditions. Table 26 lists the conditions to use for each
standard.

The method for measuring Input timing is as follows: A
signal that swings between a Low logic level of V|_and a
High logic level of V is applied to the Input under test.
Some standards also require the application of a bias
voltage to the Vrefg pins of a given bank to properly set the
input-switching threshold. The measurement point of the
Input signal (V) is commonly located halfway between V|
and V.

The Output test setup is shown in Figure 8. A termination
voltage Vt is applied to the termination resistor Ry, the other
end of which is connected to the Output. For each standard,
Rt and V1 generally take on the standard values
recommended for minimizing signal reflections. If the
standard does not ordinarily use terminations (for example,

Table 26: Test Methods for Timing Measurement at I1/0s

LVCMOS, LVTTL), then Ry is set to TMQ to indicate an
open connection, and Vy is set to zero. The same
measurement point (V),) that was used at the Input is also
used at the Output.

V1 (VReR)

FPGA Output
P Rt (RReF)

Vm (VmEAS)

I CL (Crer)

= DS312-3_04_102406
Notes:

1. The names shown in parentheses are
used in the IBIS file.

Figure 8: Output Test Setup

Signal Standard Inputs Outputs( Ing:tt:uagd
(IOSTANDARD)
VRer (V) vVL(v) Vu (V) Rr (Q) V1 (V) Vi (V)
Single-Ended
LVTTL — 0 3.3 M 0 1.4
LVCMOS33 = 0 3.3 1M 0 1.65
LVCMOS25 - 0 25 M 0 1.25
LVCMOS18 — 0 1.8 M 0 0.9
LVCMOS15 = 0 1.5 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
PCIl66_3 Rising - Note 3 Note 3 25 0 0.94
Falling 25 3.3 2.03
HSTL_I 0.75 Vger — 0.5 Vger + 0.5 50 0.75 VRer
HSTL_III 0.9 VRer — 0.5 VRer + 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_lII_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_II 1.25 Vger - 0.75 Vger + 0.75 25 1.25 VRer
SSTL3_I 15 Vger — 0.75 Vger + 0.75 50 15 VREr
SSTL3_II 1.5 Vger - 0.75 Vger + 0.75 25 1.5 VRer
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Suspend Mode Timing

Entering Suspend Mode Exiting Suspend Mode
. sw_gwe_cycle

; i : sw_gts_cycle ,
SUSPEND Input / \

i i i !

~—= lSUSPENDHIGH_AWAKE ~— lSUSPENDLOW_AWAKE

AWAKE Output

' tAwAKE_GWE

X Write Protected X

) )

' tsusPEND_GWE
)

]

Flip-Flops, Block RAM,
Distributed RAM

' )
=—= tsusPEND_GTs

1 1 1
" lawake_aTs

FPGA Outputs i X Defined by SUSPEND constraint X

: ' . SUSPEND_DISABLE ;‘*i téUSPEND_ENABLEi
FPGA Inputs, : i a : !
Interconnect i X Blocked : X : ;

DS610-3_08_061207

Figure 9: Suspend Mode Timing

Table 44: Suspend Mode Timing Parameters

Symbol Description ‘ Min ‘ Typ ‘ Max ‘ Units

Entering Suspend Mode

TsuspPeNDHIGH_AWAKE | Rising edge of SUSPEND pin to falling edge of AWAKE pin without glitch filter | - 7 - ns
(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 | — 410108 = us
include DCM lock time.

TSUSPEND_ENABLE Falling edge of the SUSPEND pin to FPGA input pins and interconnect - |3.7t0109| - us
re-enabled

TAWAKE_GWET 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 = us
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
B 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 = ps
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 DSP Suspend feature, see XAPP480: Using Suspend Mode in Spartan-3 Generation FPGAs.
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Spartan-3A DSP FPGA Family: DC and Switching Characteristics

Table 47: Master Mode CCLK Output Frequency by ConfigRate Option Setting

Symbol Description C%r;ftigrl::' g te Terg;:.::;ure Minimum Maximum Units
Feoki qugvale_nt CCLK clpck frequency 1 Commercial 0.400 0.797 MHz
y ConfigRate setting (power-on value) Industrial 0.847 MHz
Commercial 2.42 MHz
Fecwka ® Industrial 120 2.57 MHz
FeoLks 6 Commercial 040 4.83 MHz
(default) Industrial 5.13 MHz
Commercial 5.61 MHz
Feowkr ! Industrial 2.80 5.96 MHz
Commercial 6.41 MHz
Feciks 8 Industrial 320 6.81 MHz
Commercial 8.12 MHz
Feckio 10 Industrial 4.00 8.63 MHz
Commercial 9.70 MHz
Feowkiz 12 Industrial 480 10.31 MHz
Commercial 10.69 MHz
Fectkia 13 Industrial 520 11.37 MHz
Commercial 13.74 MHz
Fecwkiz 7 Industrial 680 14.61 MHz
Commercial 18.44 MHz
Feotre 22 Industrial 880 19.61 MHz
Commercial 20.90 MHz
Feckes % Industrial 10.00 22.23 MHz
Commercial 22.39 MHz
Fecuker 27 Industrial 10-80 23.81 MHz
Commercial 27.48 MHz
Fectkas 3 Industrial 1320 29.23 MHz
Commercial 37.60 MHz
Feotkas 4 Industrial 1760 40.00 MHz
Commercial 44.80 MHz
Fectiso 50 Industrial 20.00 47.66 MHz
Commercial 88.68 MHz
Fectkioo 100 Industrial 40.00 94.34 MHz
Table 48: Master Mode CCLK Output Minimum Low and High Time
Symbol Description ConfigRate Setting Units
1 3 6 7 8 10 | 12 | 13 | 17 | 22 | 25 | 27 | 33 | 44 | 50 100
TMCCL, Master Mode | commercial| 595 | 196 |98.3 | 84.5|74.1|58.4 | 48.9 44.1|34.2|25.6|22.3|20.9/17.1|12.3/10.4 5.3 | ns
TMCCH CCLK
Minimum
LowandHigh | Industrial |560|185|92.6|79.869.8|/55.0/46.0/41.8/32.3/24.2/21.4/20.0/16.2|/11.9/10.0/5.0| ns
Time
Table 49: Slave Mode CCLK Input Low and High Time
Symbol Description Min Max Units
TsceL CCLK Low and High time 5 e ns
TsceH
DS610 (v3.0) October 4, 2010 www.xilinx.com
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Byte Peripheral Interface (BPI) Configuration Timing

><X><><><><><>< PUDC_B must be stable before INIT_B goes High and constant throughout the configuration process.

PROG_B
(Input)

PUDC_B
(Input)

M[2:0]
(Input)

INIT_B
(Open-Drain)

Mode input pins M[2:0] are sampled when INIT_B goes High. After this point,
eee input values do not matter until DONE goes High, at which point the mode pins
become user-1/O pins.

-

TMINIT

AW

Bl

\
A

TXR

TINITM

f

Pin initially pulled High by internal pull-up resistor if PUDC_B input is Low.
Pin initially high-impedance (Hi-Z) if PUDC_B input is High.

LDC[2:0] ¥\/_
HDC /
Cso_B J New ConfigRate active
T TINITADDR TCCLK1 TCCLKn
7 CCLK1
CCLK ; X‘ / j& / \ oo
TCCO
A[25:0] \< 000_0000 X 000_0001 x (YY) Address AddressXAddressX
TAVQV% * Theo _,*L_ Teeo
D[7:0] \/
(Input) \ Byte 0 X Byte 1 eee Data Data Data Data
Shaded values indicate specifications on attached parallel NOR Flash PROM.
DS529-3_05_090610
Figure 14: Waveforms for Byte-wide Peripheral Interface (BPI) Configuration
Table 54: Timing for Byte-wide Peripheral Interface (BPI) Configuration Mode
Symbol Description Minimum Maximum Units
Teewki Initial CCLK clock period See Table 46
Teolkn CCLK clock period after FPGA loads ConfigRate setting See Table 46
TMINIT Setup time on M[2:0] mode pins before the rising edge of INIT_B 50 - ns
TiNT™ Hold time on M[2:0] mode pins after the rising edge of INIT_B 0 - ns
TinmapDR | Minimum period of initial A[25:0] address cycle; LDC[2:0] and HDC are asserted 5 5 Teelki
and valid cycles
Tecco Address A[25:0] outputs valid after CCLK falling edge See Table 50
Toce Setup time on D[7:0] data inputs before CCLK rising edge See Tgupcc in Table 51
Teep Hold time on D[7:0] data inputs after CCLK rising edge 0 - ns
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IEEE 1149.1/1532 JTAG Test Access Port Timing

TCK / \

(Input) m

TrmsTck— —TTcKTmMs

TMS

(Input)

TroiTek — — TrckTol

TDI

(Input)

T
— TCKTDO

TDO /
(Output) \\ >

DS099_06_090610

Figure 15: JTAG Waveforms

Table 56: Timing for the JTAG(?) Test Access Port

All Speed
Symbol Description Grades Units
Min ‘ Max
Clock-to-Output Times
Trcktpo | The time from the falling transition on the TCK pin to data appearing at the TDO pin ‘ 1.0 ‘ 11.0 ‘ ns
Setup Times
Trpitck | The time from the setup of data at the | All functions except those shown below 7.0 = ns
$g:(pri)ri1nto the rising transition at the Boundary scan commands 13.0
(INTEST, EXTEST, SAMPLE)
TrumsTck | The time from the setup of a logic level at the TMS pin to the rising transition at the TCK pin 7.0 = ns
Hold Times
Trcktpl | The time from the rising transition at | All functions except those shown below 0 = ns

the TCK pin to the point when data is

last held at the TDI pin Configuration commands (CFG_IN, ISC_PROGRAM) 3.5

Trcktms | The time from the rising transition at the TCK pin to the point when a logic level is last held at the 0 — ns
TMS pin

Clock Timing

TeeH The High pulse width at the TCK pin | All functions except ISC_DNA command 5 = ns

TeoL The Low pulse width at the TCK pin 5 = ns

TccHpna | The High pulse width at the TCK pin | During ISC_DNA command 10 10,000 ns

Tccowona | The Low pulse width at the TCK pin 10 10,000 ns

Frek Frequency of the TCK signal BYPASS or HIGHZ instructions 0 33 MHz

All operations except for BYPASS or HIGHZ instructions 20
Notes:

1. The numbers in this table are based on the operating conditions set forth in Table 7.
2. For details on JTAG, see Chapter 9, “JTAG Configuraton Mode and Boundary-Scan” in UG332: Spartan-3 Generation Configuration User
Guide.
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& XILINX. Spartan-3A DSP FPGA Family: Pinout Descriptions

Table 57: Types of Pins on Spartan-3A DSP FPGAs (Cont’d)

Type/Color
Code

PWR Control and status pins for the power-saving Suspend mode. SUSPEND is a dedicated pin
MGMT and is powered by VCCAUX. AWAKE is a dual-purpose pin. Unless Suspend mode is enabled
in the application, AWAKE is available as a user-1/O pin.

Description Pin Name(s) in Type

SUSPEND, AWAKE

Dedicated JTAG pin - 4 per device. Not available as a user-I/O pin. Every package has four
dedicated JTAG pins. These pins are powered by VCCAUX.

GND Dedicated ground pin. The number of GND pins depends on the package used. All must be | GND
connected.

TDI, TMS, TCK, TDO

JTAG

VCCAUX Dedicated auxiliary power supply pin. The number of VCCAUX pins depends on the package | VCCAUX
used. All must be connected. Set on board and using CONFIG VCCAUX constraint.

Dedicated internal core logic power supply pin. The number of VCCINT pins depends on the | VCCINT

HLIE package used. All must be connected to +1.2V.
Along with all the other VCCO pins in the same bank, this pin supplies power to the output | VCCO_#
buffers within the I/O bank and sets the input threshold voltage for some I/O standards. All
must be connected.
N.C This package pin is not connected in this specific device/package combination but may be N.C.

connected in larger devices in the same package.

Notes:
1. # =1/0 bank number, an integer between 0 and 3.

Package Pins by Type

Each package has three separate voltage supply
inputs—VCCINT, VCCAUX, and VCCO—and a common
ground return, GND. The numbers of pins dedicated to
these functions vary by package, as shown in Table 58.

Table 58: Power and Ground Supply Pins by Package

assuming that all I/O-, INPUT-, DUAL-, VREF-, and
CLK-type pins are used as general-purpose I/O. AWAKE is
counted here as a dual-purpose I/O pin. Likewise, the table
shows the maximum number of differential pin-pairs
available on the package. Finally, the table shows how the
total maximum user-1/Os are distributed by pin type,

Package Device VCCINT GND including the number of unconnected—N.C.—pins on the
XC3SD1800A | 36 24 24 | 84 device.
CS484 XC3SD3400A | 36 24 24 84 Not all I/O standards are supported on all I/O banks. The left
and right banks (I/0O banks 1 and 3) support higher output
FGG76 XC3SD1800A | 23 14 36 7 drive current than the top and bottom banks (/O banks 0
XC3SD3400A 36 24 40 100 and 2). Similarly, true differential output standards, such as

A majority of package pins are user-defined 1/O or input
pins. However, the numbers and characteristics of these I/O
depend on the device type and the package in which it is
available, as shown in Table 59. The table shows the
maximum number of single-ended I/O pins available,

Table 59: Maximum User I/O by Package

LVDS, RSDS, PPDS, miniLVDS, and TMDS, are only
supported in the top or bottom banks (I/O banks 0 and 2).
Inputs are unrestricted. For more details, see the Using I/O
Resources chapter in UG331.

Maximum Maximum Maximum All Possible I/0Os by Type
Package Device User l/Os and I t-onl Differential
|nput-0n|y nput-Only Pairs 1/0 INPUT DUAL VREF(1) m
cs484 XC3SD1800A 309 60 140 156 41 52 28 32 0
XC3SD3400A 309 60 140 156 41 52 28 32 0
FG676 XC3SD1800A 519 110 227 314 82 52 39 32 0
XC3SD3400A 469 60 213 314 34 52 37 32 0
Notes:

1. Some VREFs are on INPUT pins. See pinout tables for details.
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Package Thermal Characteristics

The power dissipated by an FPGA application has implications on package selection and system design. The power
consumed by a Spartan-3A DSP FPGA is reported using either the XPower Power Estimator or the XPower Analyzer
calculator integrated in the Xilinx ISE® development software. Table 62 provides the thermal characteristics for the various
Spartan-3A DSP device package offerings. This information is also available using the Thermal Query tool.

The junction-to-case thermal resistance (0,c) indicates the difference between the temperature measured on the package
body (case) and the die junction temperature per watt of power consumption. The junction-to-board (6 ,g) value similarly
reports the difference between the board and junction temperature. The junction-to-ambient (6, ,) value reports the
temperature difference between the ambient environment and the junction temperature. The 0, value is reported at
different air velocities, measured in linear feet per minute (LFM). The “Still Air (0 LFM)” column shows the 0, value in a
system without a fan. The thermal resistance drops with increasing air flow.

Table 62: Spartan-3A DSP FPGA Package Thermal Characteristics

Junctign-to-Am_bient (64a)
Package Device Junction-to-Case | Junction-to- at Different Air Flows Units
Gac) Board (Oue) | still Air | ooy ey | 500 LFM | 750 LFM
(0 LFM)
CS484 XC3SD1800A 4.1 6.8 18.0 13.3 12.3 11.5 °C/W
CSG4s4 XC3SD3400A 3.5 5.6 16.9 12.2 11.0 104 °C/W
FG676 XC3SD1800A 4.7 7.8 15.9 11.6 10.6 10.0 °C/W
FGGe76 XC3SD3400A 3.8 6.4 14.7 10.5 9.4 8.9 °C/W
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Table 66: Spartan-3A DSP FG676 Pinout for Table 66: Spartan-3A DSP FG676 Pinout for
XC3SD1800A FPGA (Contd) XC3SD1800A FPGA (Contd)

Bank | XC3SD1800A Pin Name | Fooi®  Type Bank | XC3SD1800A Pin Name | Fooi® | Type
3 |IP_L04P_3 Cc2 INPUT GND | GND T1 GND
3 |10_L02N_3 B e GND | GND T6 GND
3 |10_L02P_3 B2 e GND | GND T12 GND
3 |IP_L66P_3 AE1 | INPUT GND | GND T14 GND
3 |IP_L66N_3/VREF_3 AE2 | VREF GND | GND T16 GND
3 |10_L65P_3 AD1 e GND | GND T21 GND
3 |10_L65N_3 AD2 e GND | GND T26 GND
3 |I0_L60N_3 ACH e GND | GND R11 GND
3 |10_L64P_3 AC2 e GND | GND R13 GND
3 |10_L64N_3 AC3 e GND | GND R15 GND
3 |10_L60P_3 AB1 e GND | GND P12 GND
3 |10_L55P_3 AA2 e GND | GND P16 GND
3 |I0_L55N_3 AA3 e GND | GND P19 GND
3 |IP_L58N_3/VREF_3 AA5 | VREF GND | GND P24 GND
3 |IP_L16P_3 G2 | INPUT GND | GND N3 GND
3 |IP_L12P_3 G5 | INPUT GND | GND N8 GND
3 |IP_LOSP_3 D2 INPUT GND | GND N11 GND
3 |IP_L62P_3 AB3 | INPUT GND | GND N15 GND
3 |IP_L58P_3 AA4 | INPUT GND | GND M12 GND
3 |IP_LOSN_3 D1 INPUT GND | GND M14 GND
3 |IP_L62N_3 AB4 | INPUT GND | GND M16 GND
3 |IP_L54N_3 Y4 INPUT GND | GND L1 GND
3 |vcco.3 W5 | vcco GND | GND L6 GND
3 |vcco.3 T2 VCCO GND | GND L11 GND
3 |vcco.3 T8 VCCO GND | GND L13 GND
3 |vcco.3 P5 VCCO GND | GND L15 GND
3 |vcco.3 L2 VCCO GND | GND L21 GND
3 |vcco.3 L8 VCCO GND | GND L26 GND
3 |vcco.3 H5 VCCO GND | GND K10 GND
3 |vcco.3 E2 VCCO GND | GND K17 GND
3 |vcco 3 AB2 | vCCO GND | GND J24 GND

GND | GND W8 GND GND | GND H3 GND

GND | GND Wi4 | GND GND | GND H8 GND

GND | GND W19 | GND GND | GND H14 GND

GND | GND W24 | GND GND | GND H19 GND

GND |GND V3 GND GND | GND F1 GND

GND |GND u10 GND GND | GND F6 GND

GND |GND u13 GND GND |GND F11 GND

GND |GND u17 GND GND | GND F16 GND
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User I/Os by Bank

Table 67 indicates how the available user-1/O pins are distributed between the four I1/0O banks on the FG676 package. The
AWAKE pin is counted as a dual-purpose I/O.

Table 67: User 1/0s Per Bank for the XC3SD1800A in the FG676 Package

P%%kgge /O Bank Maxina1:31 I/O0s All Possible I/O Pins by Type
Input-Only 1o INPUT DUAL VREF()

Top 0 128 82 28 1 9 8
Right 1 130 67 15 30 10 8
Bottom 2 129 68 21 21 11 8
Left 3 132 97 18 0 9 8
I_ 519 314 82 52 39 32
Notes:

1. 28 VREF are on INPUT pins.
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FG676 Footprint —
XC3SD1800A FPGA

Left Half of Package
(Top View)

1/0: Unrestricted,
314 |general-purpose user I/O.

INPUT: Unrestricted,

51 [then possible user I/O.

VREF: User I/O or input

CLK: User I/0, input, or
Pl clock buffer input.

CONFIG: Dedicated
configuration pins.

JTAG: Dedicated JTAG
port pins.

SUSPEND: Dedicated
SUSPEND and
dual-purpose AWAKE
Power Management pins

GND: Ground
77

VCCO: Output voltage
supply for bank.

VCCINT: Internal core
W supply voltage (+1.2V).

VCCAUX: Auxiliary
14 |[supply voltage.

Note: The boxes with triangles
inside indicate pin differences from
the XC3SD3400A device. Please

see the Footprint Migration
Differences section for more
information.

82 |general-purpose input pin.

DUAL.: Configuration pins,

39 |voltage reference for bank.
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Figure 16: FG676 Package Footprint for XC3SD1800A FPGA (Top View-Left Half)
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Table 68: Spartan-3A DSP FG676 Pinout for

XC3SD3400A FPGA (Contd)

Table 68: Spartan-3A DSP FG676 Pinout for

XC3SD3400A FPGA (Contd)

Bank | XC3SD3400A Pin Name | FSoi®  Type Bank | XC3SD3400A Pin Name | Fooi® | Type
1 10_L12N_1 uis | 1/0 1 10_L47N_1 Mi8 | /O
1 I0_L12P_1 ute |10 1 I0_L47P_1 M19 | 110
1 I0_L10N_1 u20 |1/0 1 I0_L42N_1/A17 M20 | DUAL
1 I0_L14P_1 u21 |10 1 I0_L45P_1 M21 | 110
1 I0_L21N_1 u22 |1/0 1 I0_L45N_1 M22 | 110
1 I0_L23P_1 u23 | 1/0 1 I0_L38N_1/A13 M23 | DUAL
1 I0_L23N_1/VREF_1 U24 | VREF 1 IP_L36P_1/VREF_1 M24 | VREF
1 IP_1/VREF_1 U26 | VREF 1 I0_L35N_1/A11 M25 | DUAL
1 I0_L17N_1 T17 |10 1 I0_L35P_1/A10 M26 | DUAL
1 I0_L17P_1 T18 |1/0 1 I0_L55N_1 L17 |10
1 I0_L14N_1 T20 |10 1 I0_L55P_1 L18 | 1/0
1 I0_L26P_1/A4 T23 | DUAL 1 I0_L53P_1 120 |10
1 I0_L26N_1/A5 To4 | DUAL 1 I0_L50P_1 122 |10
1 I0_L27N_1/A7 R17 | DUAL 1 IP_L4ON_1 123 | INPUT
1 I0_L27P_1/A6 R18 | DUAL 1 I0_L38P_1/A12 L24 | DUAL
1 10_L22P_1 R19 |1/0 1 I0_L57N_1 Kig | 1/0
1 I0_L22N_1 R20 |1/O 1 I0_L57P_1 Ki9 | 1/0
1 I0_L25P_1/A2 R21 | DUAL 1 I0_L53N_1 K20 | 1/0
1 I0_L25N_1/A3 R22 | DUAL 1 IO_L50N_1 k21 | 1/0
1 IP_L28P_1/VREF_1 R23 | VREF 1 I0_L46N_1 K22 | 1/0
1 IP_L28N_1 R24 | INPUT 1 I0_L46P_1 K23 | 1/0
1 I0_L29P_1/A8 R25 | DUAL 1 IP_L40P_1 K24 | INPUT
1 I0_L29N_1/A9 R26 | DUAL 1 I0_L41P_1 K25 | 1/0
1 |lO_L34P_1/IRDY1/RHCLK6 | P18 | RHCLK 1 I0_L41N_1 K26 | 1/0
1 I0_L30N_1/RHCLK{ P20 | RHCLK 1 I0_L59P_1 J9 1o
1 10_L30P_1/RHCLKO P21 | RHCLK 1 I0_L59N_1 J20 |10
1 I0_L37P_1 P22 |1/0 1 I0_L62P_1/A20 J21 | DUAL
1 I0_L33P_1/RHCLK4 P23 | RHCLK 1 IO_L49N_1 22 |10
1 |IO_L3IN_1/TRDY1/RHCLK3 | P25 | RHCLK 1 I0_L49P_1 J23 |10
1 10_L31P_1/RHCLK2 P26 | RHCLK 1 I0_L43N_1/A19 J25 | DUAL
1 I0_L39N_1/A15 N17 | DUAL 1 I0_L43P_1/A18 J26 | DUAL
1 I0_L39P_1/A14 N18 | DUAL 1 I0_L64P_1/A24 H20 | DUAL
1 I0_L34N_1/RHCLK? N19 | RHCLK 1 I0_L62N_1/A21 H21 | DUAL
1 I0_L42P_1/A16 N20 | DUAL 1 IP_1 H24 | INPUT
1 I0_L37N_1 N21 | 1/0 1 IP_1/VREF_1 H26 | VREF
1 IP_L36N_1 N23 | INPUT 1 I0_L64N_1/A25 G21 | DUAL
1 I0_L33N_1/RHCLK5 N24 | RHCLK 1 IO_L58N_1 G2 |10
1 IP_L32N_1 N25 | INPUT 1 I0_L51P_1 G23 |10
1 IP_L32P_1 N26 | INPUT 1 I0_L51N_1 G4 |10
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Table 68: Spartan-3A DSP FG676 Pinout for

XC3SD3400A FPGA (Contd)

Table 68: Spartan-3A DSP FG676 Pinout for

XC3SD3400A FPGA (Contd)

Bank | XC3SD3400A Pin Name | FSoi®  Type Bank | XC3SD3400A Pin Name | Fooi® | Type
> |VCCO_2 AB8 | VCCO 3 |10_L37N_3 R4 |10
> |vcco.2 AB14 |VCCO 3 |10_L40P_3 Rs |10
> |vcco.2 AB19 | VCCO 3 |10_L40N_3 R6 | 1/O
3 |10_L53P_3 Y1 |10 3 |10_L45N_3 R7 |10
3 |10_L53N_3 Y2 | 1/0 3 |10_L45P_3 R | I/0
3 |IP.3 Y3 | INPUT 3 |10_L43N_3 RO |10
3 |10_L57P_3 Y5 |10 3 |10_L43P_3/VREF_3 R10 | VREF
3 |I0_L57N_3 Y6 | 1/0 3 |10_L33P_3/LHCLK2 P1 | LHCLK
3 |IP_L50P_3 W1 | INPUT 3 |I0_L33N_3/IRDY2/LHCLK3 | P2 | LHCLK
3 |IP_LSON_3/VREF_3 W2 | VREF 3 |I0_L34N_3/LHCLK5 P3 | LHCLK
3 |10_L52P_3 w3 |10 3 |10_L34P_3/LHCLK4 P4 | LHCLK
3 |10_L52N_3 w4 |10 3 |10_L39N_3 P6 | 1/O
3 |I0_L63N_3 W6 |10 3 |10_L39P_3 P7 |10
3 |10_L63P_3 w7 |10 3 |10_L41P_3 P8 |1/0
3 |10_L47P_3 Vi |10 3 |10_L4IN_3 P9 |10
3 |I0_L47N_3 v2 |10 3 |10_L35N_3/LHCLK? P10 | LHCLK
3 |IP_L46N_3 V4 | INPUT 3 |10_L31P_3 N1 |10
3 |I0_L49N_3 V5 |10 3 |10_L31N_3 N2 |10
3 |I0_L59N_3 V6 |10 3 |10_L30N_3 N4 |10
3 |10_L59P_3 V7 |10 3 |10_L30P_3 N5 |10
3 |I0_L61N_3 Ve |10 3 |10_L32P_3/LHCLKO N6 | LHCLK
3 |10_L44P_3 ui |10 3 |10_L32N_3/LHCLK1 N7 | LHCLK
3 |10_L44N_3 u2 |10 3 |I0_L35P_3/TRDY2/LHCLK6| N9 |LHCLK
3 |IP_L46P_3 U3 | INPUT 3 |I0_L29N_3/VREF_3 M1 | VREF
3 |10_L42N_3 us |10 3 |10_L29P_3 M2 |10
3 |10_L49P_3 us 110 3 |10_L27N_3 M3 |10
3 |10_L51N_3 us |1/0 3 |10_L27P_3 M4 |10
3 |10_L56P_3 uz |10 3 |10_L28P_3 M5 | 1/0
3 |10_L56N_3 us |10 3 |10_L28N_3 M6 | 1/O
3 |10_L61P_3 us |10 3 |10_L26N_3 M7 |10
3 |10_L38P_3 T3 |10 3 |10_L26P_3 M8 |10
3 |10_L38N_3 T4 |10 3 |10_L21N_3 Mo |10
3 |10_L42P_3 T5 |10 3 |10_L21P_3 M10 | 110
3 |10_L51P_3 7 |10 3 |10_L25N_3 L3 |10
3 |10_L48N_3 To |10 3 |10_L25P_3 L4 |10
3 |10_L48P_3 T10 |10 3 |10_L18N_3 L7 |10
3 |10_L36P_3/VREF_3 R1 | VREF 3 |I0_L15N_3 Lo |10
3 |10_L36N_3 R2 | 1/0 3 |10_L15P_3 L10 |10
3 |10_L37P_3 R3 |10 3 |IP_L24N_3 Ki | INPUT
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FG676 Footprint —
XC3SD3400A FPGA

Left Half of Package
(Top View)

Bank 0

/[e}
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L42P_0 GCLK10
S 1o o o3 o
1/0: Unrestricted, V B L42N_0 GOLK11
314 | general-purpose user /0.
VCCINT INPUT 110
\Y VREF_0 L30P_0
INPUT: Unrestricted, VCCINT el
34 | general-purpose input pin. V B
Vo VCCINT
L48P_0 \v/
DUAL: Configuration pins,
51 | then possible user I/O.
VREF: User I/O or input
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INPUT INPUT [ 1O 1o 1) 1o 1o ) 1o 1o
J L24P_3 \ﬁ%':’i L20P_3 L19N_3 L19P_3 L13N_3 L10P_3 LO1P_3 LOIN_3 B} L43P_0 L39P_0 (I
CLK: User I/O, input, or K | NPUT [ WO 1o o | o 1Io 1o 1o o | w | wo
kP clock buffer input. L24N_3 | L23N_3 | L23P_3 | L22N_3 | L22P_3 | L18P_3 | L13P_3 | LOSN_3 | LO5P_3 L43N_0 | L39IN_O
L o) 1o > S ) ) 5 5
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CONFIG: Dedicated
2 | configuration pins. ul ooy vo | wo | wo | wo | wo | wo | wo [ wo | wo i
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Supply for bank. w INPUT L50N_3 [l[e] o 1o 1o D o] 1o o I
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Footprint Migration F _ _ - _ R0 0 2
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information.
Figure 17: FG676 Package Footprint for XC3SD3400A FPGA (Top View-Left Half)
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Table 70: FG676 Footprint Migration Differences (Cont’d)

Spartan-3A Spartan-3A DSP Spartan-3A DSP
FG676 FG676
Ball XC3S1400A XC3S1400A XC3SD1800A | XC3SD1800A | XC3SD3400A | XC3SD3400A Ball
Type Bank Type Bank Type Bank
Y8 N.C. N.C. IP_2 2 VCCINT VCCINT Y8
Y11 IP_2 2 IP_2 2 VCCINT VCCINT Y11
Y18 N.C. N.C. IP_2 2 VCCINT VCCINT Y18
Y19 N.C. N.C. IP_2/VREF_2 2 VCCINT VCCINT Y19
w18 N.C. N.C. IP_2 2 VCCINT VCCINT w18
AF2 IP_2 2 IP_2 2 VCCAUX VCCAUX AF2
AF7 IP_2 2 IP_2 2 VCCO_2 2 AF7
AD5 N.C. N.C. IP_2 2 GND GND AD5
AD23 N.C. N.C. IP_2 2 GND GND AD23
AC5 N.C. N.C. IP_2 2 GND GND AC5
AC7 IP_2 2 IP_2 2 GND GND AC7
AC18 IP_2 2 IP_2 2 GND GND AC18
AB10 IP_2/VREF_2 2 IP_2/VREF_2 2 GND GND AB10
AB17 IP_2 2 IP_2 2 VCCAUX VCCAUX AB17
AB20 IP_2 2 IP_2 2 GND GND AB20
AA8 N.C. N.C. IP_2 2 VCCINT VCCINT AA8
AA19 IP_2 2 IP_2 2 GND GND AA19
AC22 N.C. N.C. 10_2 2 10_2 2 AC22
Y3 IP_L54P_3 3 IP_L54P_3 3 IP_3 3 Y3
Y4 IP_L54N_3 3 IP_L54N_3 3 VCCINT VCCINT Y4
H4 IP_L12N_3/ 3 IP_L12N_3/ 3 IP_3/VREF_3 3 H4
VREF_3 VREF_3
G1 IP_L16N_3 3 IP_L16N_3 3 IP_3 3 G1
G2 IP_L16P_3 3 IP_L16P_3 3 GND GND G2
G5 IP_L12P_3 3 IP_L12P_3 3 GND GND G5
D1 IP_LO8N_3 3 IP_LO8N_3 3 VCCAUX VCCAUX D1
D2 IP_LO8P_3 3 IP_LO8P_3 3 GND GND D2
C1 IP_LO4N_3/ 3 IP_LO4N_3/ 3 IP_3/VREF_3 3 C1
VREF_3 VREF_3
Cc2 IP_LO4P_3 3 IP_LO4P_3 3 VCCO_3 3 c2
AB3 IP_L62P_3 3 IP_L62P_3 3 GND GND AB3
AB4 IP_L62N_3 3 IP_L62N_3 3 VCCAUX VCCAUX AB4
AA4 IP_L58P_3 3 IP_L58P_3 3 GND GND AA4
AA5 IP_L58N_3/ 3 IP_L58N_3/ 3 IP_3/VREF_3 3 AA5
VREF_3 VREF_3

Migration Recommendations

There are multiple pinout differences between the XC3SD1800A and the XC3SD3400A FPGAs in the FG676 package.
Please note the differences between the two devices from Table 70 and take the necessary precautions.
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Revision History

The following table shows the revision history for this document.

Date Version Revision
04/02/07 1.0 Initial Xilinx release.
05/25/07 1.1 Updates to Table 59, Table 63, Table 64, Table 65, Table 66, Table 67, Table 68, Table 69. Corrected

VREF pins in XC3S1800A FG676 (Table 70). Updated FG676 package footprints for XC3SD1800A
FPGA (Figure 16) and XC3SD3400A FPGA (Figure 17). Minor edits.

06/18/07 1.2 Updated for Production release.
07/16/07 2.0 Added Low-power options. Added advance thermal data to Table 62.
06/02/08 21 Added Package Overview section. Updated Thermal Characteristics in Table 62. Corrected name for
AB14 in CS484 in Table 63. Updated links.
03/11/09 22 Corrected bank designation for SUSPEND to VCCAUX.
10/04/10 3.0 Revision update to match other data sheet modules.
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