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Product Specification

Features

* Ultra-high-speed FPGA family with six members
50-95 MHz system clock rates

- 190 to 370 MHz guaranteed flip-flop toggle rates
- 1.5510 4.1 ns logic delays

¢ High-end additional family member in the 22 X 22 CLB
array-size XC3195A device

* 8 mA output sink current and 8 mA source current

* Maximum power-down and quiescent current is 5 mA

* 100% architecture and pin-out compatible with other
XC3000 families

» Software and bitstream compatible with the XC3000,
XC3000A, and XC3000L families

* 100% PCI complaint (A-2, A-1, A-09 speed grade in
plastic quad flat pack (PQFP) packaging).

XC3100A combines the features of the XC3000A and
XC3100 families.

* Additional interconnect resources for TBUFs and CE
inputs

* Error checking of the configuration bitstream

« Soft startup holds all outputs slew-rate limited during
initial power-up

* More advanced CMOS process

Description

The XC3100A is a performance-optimized relative of the
XC3000A and XC3100A families. While all families are foot-
print compatible, XC3100A family extends the typical sys-
tem performance beyond 85 MHz.

The XC3100A family follows the XC4000 speed-grade
nomenclature, indicating device performance with a num-
ber that is based on the internal logic-block delay, in ns.

The XC3100A family offers the following enhancements
over the popular XC3000 family.

The XC3100A family has additional interconnect resources
to drive the l-inputs of TBUFs driving horizontal Longlines.
The CLB Clock Enable input can be driven from a second
vertical Longline. These two additions result in more effi-
cient and faster designs when horizontal Longlines are
used for data bussing.

During configuration, the XC3100A devices check the bit-
stream format for stop bits in the appropriate positions. Any
error terminates the configuration and pulls INIT Low.

When the configuration process is finished and the device
starts up in user mode, the first activation of the outputs is
automatically slew-rate limited. This feature, called Soft
Startup, avoids the potential ground bounce when all out-
puts are turned on simultaneously. After start-up, the slew
rate of the individual outputs is, as in all XC3000 families,
determined by the individual configuration option.

The XC3100A family is a superset of the XC3000 families.
Any bitstream used to configure an XC3000, XC3000A,
XC3000L or XC3100 device, will configure the same-size
XC3100A device exactly the same way.

Max Logic | Typical Gate User I/Os } { Horizontal |Configuration
Device Gates Range CLBs Array Max | Flip-Flops | Longlines Data Bits

XC3120A 1,500 | 1,000 - 1,500 64 8x8 64 | 256 16 14,779

; XC3130A 2,000 | 1,500 - 2,000 100 10x10 80 360 20 22176 |
XC3142A 3,000 ' 2,000 - 3,000 144 12x12 96 480 24 30,784
XC3164A 4,500 | 3,500 - 4,500 224 16 x 14 120 688 32 46,064
XC3190A 6,000 . 5,000 - 6,000 320 16 x 20 144 928 40 64,160
XC3195A | 7,500 | 6,500-7,500 484 | 22x22 176 1,320 44 94,944
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XC3100A Field Programmable Gate Arrays

XC3100A Switching Characteristics

Xilinx maintains test specifications for each product as controlled documents. To insure the use of the most recently released
device performance parameters, please request a copy of the current test-specification revision.

XC3100A Operating Conditions

Symbol Description Min Max | Units
v Supply voltage relative to GND Commercial 0°C to +85°C junction 4.25 5.25 ‘ \
ce Supply voltage relative to GND Industrial -40°C to +100°C junction 45 55 \ \ |
Vit High-level input voltage — TTL configuration 2.0 Y \
ViLT Low-level input voltage — TTL configuration 0 0.8 \
ViHe High-level input voitage — CMOS configuration 70% 100% Vee
o ViLe Low-level input voltage — CMOS configuration 0 20% Vee
‘ Tin Input signal transition time 250 ns
Note: At junction temperatures above those listed as Operating Conditions, all delay parameters increase by 0.3% per °C.
XC3100A DC Characteristics Over Operating Conditions
Symbol "~ Description Min Max Units
Vou High-level output voltage (@ lgy = —8.0 mA, Vo .min) Commercial 3.86 \
VoL Low-{evel output voltage (@ I = 8.0 mA, Vg min) 0.40 \
 Vou High-level output voltage (@ loy = —8.0 mA, Ve min) Industrial 3.76 Vv
VoL Low-level output voltage (@ | = 8.0 mA, V¢ min) 0.40 \
Veerp Power-down supply voltage (PWRDWN must be Low) 2.30 \
‘Quiescent LCA supply current in addition to Iocpp'
lcco Chip thresholds programmed as CMOS levels 8 mA
Chip thresholds programmed as TTL levels 14 mA
I Input Leakage Current T -10 +10 uA
Input capacitance, all packages except PGA175
(sample tested)
All Pins except XTL1 and XTL2 10 pF
XTL1 and XTL2 15 pF
i input capacitance, PGA 175
(sample tested)
All Pins except XTL1 and XTL2 15 pF
XTL1 and XTL2 20 pF
RN Pad pull-up (when selected) @ V|y = 0 V (sample tested) 002 , 017 mA
RLL Horizontal Longline pull-up (when selected) @ logic Low | 020 | 280 mA

Notes: 1. With no output current loads, no active input or Longline pull-up resistors, all package pins at Ve or GND, and the LCA
device configured with a MakeBits tie option.

2. Total continugus output sink current may not exceed 100 mA per ground pin. The number of ground pins varies from two for

the XC3120A in the PCB84 package, to eight for the XC3195A in the PQ208 or PG223 package.
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XC3100A Absolute Maximum Ratings

Symbol Description Units

Vee Supply voltage relative to GND -0.5t0 +7.0 \

ViN Input voltage with respect to GND —0.5t0 Vg +0.5 \

Vs Voltage applied to 3-state output —0.5t0 Vg +0.5 v
Tstg Storage temperature (ambient) —65 to +150 °C
TsoL Maximum soldering temperature (10s @ 1/16in.) 4260 °C

T Junction temperature plastic +125 °C

J Junction temperature ceramic +150 °C

Note: Stresses beyond those listed under Absolute Maximum Ratings may cause permanent damage to the device. These are

stress ratings onty, and functional operation of the device at these or any other conditions beyond those listed under
Recommended Operating Conditions is not implied. Exposure to Absolute Maximum Ratings conditions for extended
periods of time may affect device reliability.

XC3100A Giobal Buffer Switching Characteristics Guidelines

Speed Grade| -5 ' -4 -3 -2 -1 -09
Description Symbol | Max | Max | Max | Max : Max | Max | Units

Global and Alternate Clock Distribution’
Either: Normal 10OB input pad through clock buffer

to any CLB or IOB clock input TeiD 68 | 65 | 56 | 47 | 43 | 39 ns
Or: Fast (CMOS only) input pad through clock
buffer to any CLB or 10B clock input Tepc | 54 | 51 43 | 37 | 35 | 31 ns
TBUF driving a Horizontal Longline (L.L.)!
Ito L.L. while T is Low (buffer active)  (XC3100) P To 41 37 341 ns
(XC3100A) | Tpo 36 | 36 3.1 | 31 29 | 21 ns

Tl to L.L. active and valid with single pull-up resistor | Topn 56 | 50 - 42 | 42 | 40 | 31 ns
Tl to L.L. active and valid with pair of pull-up resistors Ton 71 65 57 57 55 4.6 ns

TT to L.L. High with single pull-up resistor Teyus | 156 | 135 | 114 | 114 1 104 | 89 ns

TT to L.L. High with pair of pull-up resistors Tpys | 120 | 105 | 8.8 8.1 71 5.9 ns
BIDI ‘

Bidirectional buffer delay . Tgp 14 12| 10 09 [085 ns

Note: 1. Timing is based on the XC3142A, for other devices see XACT timing calculator.
The use of two pull-up resistors per longline, available on other XC3000 devices, is not a valid design option for XC3100A
devices.
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XC3100A CLB Switching Characteristics Guidelines

Testing of the switching parameters is modeled after testing methods specified by MIL-M-38510/605. All devices are 100%
functionally tested. Since many internal timing parameters cannot be measured directly, they are derived from benchmark
timing patterns. The following guidelines reflect worst-case values over the recommended operating conditions. For more
detailed, more precise, and more up-to-date timing information, use the values provided by the XACT timing calculator and

used in the simulator.

Speed Grade -4 -1 -09

| Description | Symbol Min | Max Max { Min | Max | Min | Max | Units
Combinatorial Delay

Logic Variables A,B,C.D,E, |1]| Tuo 1.75 15| ns
i tooutputs X or Y }7 ! i |
|Sequential delay ~ ’ [ i-
. Clockk to outputs X or Y 8 | Texo 14 1.25] ns |

Clock k to outputs X or Y when Q is re- :

turned through function generators F
or G to drive X or Y ] Tawo 3.1 271 ns

M B | | QO [l S B : =
‘Set-up time before clock K ‘ |

Logic Variables A B CDE 2| Tick 25 7 1.5 ns

Data (n Dt 4 Tpick 16 | 210 1.0 ns

Enable Clock EC 6 Tecek 3.2 .3 | 2.05 ns

Reset Direct inactive RD . 1.0 0 | 1.0 ns
Hold Time after clock K |

Logic Variables A B CDE 3 Tex 0 0 ns |

Data In Dl 5 Toxpr | 1 1.0 0.8 07 ns

Enable Ciock EC 7 |Tekee, 1 08 06 0.55 ns
Clock !

Clock High time 11 Tey 2.0 13 1.3 ns

Clock Low time 12| TeoL 2.0 1.3 1.3 ns

Max. flip-flop toggle rate Foik 227 323 370 MHz
Reset Direct (RD) P | |
. RD width 113! Trew 32 ns |
I delay from RD to outputs X or Y "9 Tpo ns
Global Reset (RESET Pad)' o i

RESET width (Low)  (XC3142A) o Tvrw 14.0 ns |

delay from RESET pad to outputs X or Y| } TMRQ | ns |

Notes: 1. The CLB K to Q output detay {Tcko, #8) of any CLB, plus the shortest possible interconnect delay, is always longer than the

Data In hold time requirement (Texp, #5) of any CLB on the same die.

2. Tyo Tauo and Tick are specified for 4-input functions. For 5-input functions or base FGM functions, each of these
specifications for the XC3100A family increases by 0.50 ns (-5), 0.42 ns (-4) and 0.35 ns (-3), 0.35 ns (-2), 0.30 ns (-1), and

0.30 ns {-09).
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XC3100A CLB Switching Characteristics Guidelines (continued)
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XC3100A 10B Switching Characteristics Guidelines

Testing of the switching parameters is modeled after testing methods specified by MIL-M-38510/605. All devices are 100%
functionally tested. Since many internal timing parameters cannot be measured directly, they are derived from benchmark
timing patterns. The following guidelines reflect worst-case values over the recommended operating conditions. For more
detailed, more precise, and more up-to-date timing information, use the values provided by the XACT timing calculator and

used in the simulator.

Speed Gradg -5 -4 -3 2 K] -09 |
Description Symbol | Min [ Max | Min i Max | Min | Max | Min | Max | Min | Max ] Min | Max ] Units |
Propagation Delays (input) : ‘
Pad to Direct In (1) 3! Tep 28 25 22 2.0 | 1.7 155] ns
Pad to Registered in (Q)
with latch transparent (XC3100A) Tera 14.0 12.0 11.0 11.0 10.0 9.2 ns
Clock (IK) to Registered In (Q) 4| Tikmi 28 25 2.2 1.9 1.7 1.565] ns
Set-up Time (input) ; :
Pad to Clock (IK) set-up time !
XC3120A, XC3130A | 1| Tpci | 109 10.6 9.4 8.9 8.0 7.2 ns
XC3142A 11.0 10.7 9.5 9.0 | 8.1 7.3 ns
| XC3164A 1.2 1.0 9.7 9.2 8.3 7.5 ns
. XC3190A 11.5 1.2 9.9 9.4 ' 8.5 7.7 ns |
XC3195A 12.0 11.6 10.3 9.8 | 89 8.1 ns |
PPropagation Delays (Output) [ ; ! !
Clock (OK) to Pad  (fast) 7 1 TokPo 5.5 5.0 44 | 3.7 34 33 ns
same (slew rate limited) | 7 |Tokpo 14.0 12.0 10.0 8.7 84 69| ns
Output (O) to Pad  (fast) 10| Topr 4.1 37 3.3 3.0 3.0 29 ns
same (slew-rate limited) ns
(XC3100A) 10| Tops 121 11.0; 9.0 8.7 8.0 65 ] ns
3-state to Pad : i
begin hi-Z (fast) 9 | Trgmz, 6.9 | 6.2 55 5.0 | 45 405] ns
same (slew-rate limited) | 9 | Trgyz 6.9 6.2 5.5 5.0 i 45 4051 ns
3-state to Pad
active and valid (fast) (XC3100A) |8 [Tygon 10.0 10.0 9.0 - 85 6.5 50 ns
| same (slew -rate limited) | 8 | Trson 18.0 17.0 115.0 14.2 1.5 86| ns
Set-up and Hold Times (Qutput) ‘ ;
Output (O) to clock (OK) set-up time | ‘ |
; (XC3100A) |5 | Toek | 5.0 ; 45 3.6 3.2 2.9 ns |
| Output (O) to clock (OK) hold time 6 Toko| O 0 0 a ns
lCIock ‘ w’
! Clock High time 1, Tign | 24 2.0 1.6 l13 1.3 1.3 ns
i Clock Low time 12| TioL | 24 20 1.6 113 1.3 1.3 ns
| Max. flip-flop toggle rate Fouk | 188 227 270 323 ; 323 370 MHz
Elobal Reset Delays |
g RESET Pad to Registered in  (Q) | | ; ;
l (XC3142A) |13] Tga | 18.0 | 15.0 | 13.0 13.0 | 13.0 144 ns
(XC3190A) ' 29.5 255 21.0 21.0 | 21.0 21.0] ns
‘ RESET Pad to output pad  (fast) 15| Treo 24.0 20.0 17.0 17.0 i 17.0 117.0] ns
L (slew-rate limited) 15| Trpo - 32.0° 27.0 23.0 23.0]

Notes: 1. Timing is measured at pin threshold, with 50 pF externai capacitive loads (incl. test fixture). For larger capacitive loads, see
page XAPP024. Typical slew rate limited output rise/fall times are approximately four times longer.

2. Voltage levels of unused (bonded and unbonded) pads must be valid logic levels. Each can be configured with the internal

pull-up resistor or alternatively configured as a driven output or driven from an external source.

3. Input pad set-up time is specified with respect to the internal clock (ik). In order to calculate system set-up time, subtract

clock delay (pad to ik) from the input pad set-up time vaiue. Input pad holdtime with respect to the internal clock (ik) is
negative. This means that pad level changes immediately before the internal clock edge (ik) will not be recognized.
4. Tpp Tpra, and Tpici are 3 ns higher for XTL2 when the pin is configures as a user input.
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XC3100A 0B Switching Characteristics Guidelines (continued)
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Product Availability

%PINS % 44 o4 ; 68 ‘ 84 100 IRTY) | 144 160 1sTl 175 176 | 208 | 223 ‘
| TYPE | Plast |Plast. | Plast.  Plast. |Ceram| Plast. Plast. | Plast. BI::«;d Plast. (Ceram| Plast. | Plast. B::fe.d‘ Plast. [Ceram| Plast. | Piast. |Ceram|
5 PLCC | VQFP | PLCC | PLCC| PGA | PQFP | TQFP | VOFP [ ol PGA | PGA | TQFP|PQFP (2% PGA | PGA | TQFP PQFP| PGA |
W)DE PC44 | vae4 | PCeB | PC84 | PG84 PQ100/TQ100(VQ100/CB100 |PP132[PG132|TQ144|PQ160/CB164 [PP175 PG175 TG176 Pa208 PG223|
i Kl clici[eci[al ; 7
-4 cilct i ci|cl I j
xca120ia 2] .. ‘, ¢ ¢ el | ; B S
2l cilcijciler’ ; | o
; A c ¢clclc ‘ T
L led c ¢ | c|c | ’/ | ,
f 5 Crjcitict ciicilecl cl j [
a4 ¢l fci|ci o cilclTern cr T !
‘Z'XC3130A‘-3& cijci ciriciiecr ci % YN | ‘ T ) |
| *ﬂ'CI ct ciici|ci|ct cr | | - ]
i ajclcielecliciec] ¢ | I
5 S ae— A b —
el ccic ¢€¢c | c 1
5 Ci ¢cimB Ci Ci | MB _CI cimB| CI ! |
| 4] . ci | ci|cl ct ci | ct cl - ] B
| 3] cr i ci| cl ci et el i |
§XC3142A7-?T” L c1cllcl cl cilci|ci %
| R "c clec]l e 'clc]ec ‘ T
L 09 ! R c c ¢ | c [
| |5 i ci ! o ! cIjct|ci]ecl L
! -4 ! ct | i clL | cl1|ct Ci |
xcatean 2 a (crjcifcr ci |
2 ci I YRTR YL ‘
=Y c T cliclcic T T
- -+ = - -+ } t
-09 c c | ¢c ¢ ¢ |
5 cl 1 Cl [MB| CI cIMB8 €I | CI
4 ‘ cl : ci cr|ci ci]c
"3 ! cl ! - ci feiferTel e
Xc31904 2 i cl ‘ ; cl pecr|ct|ct] el
a e ; c Te¢ ¢ lc ¢
-09 Te i c "¢ ¢ ¢ ¢ i
5 cl I Cl [MB CI CIMB Cl cimB
-4 cl B | ci cr ci | cl | ct
3 3! ci cl cr | ¢y c1 | cl
XC31984 1 ci cl ci | cl ci ¢l
A I 7 [ c c ¢ L c | ¢
|-09 | ¢ | N | c | c ¢ fclc |
Note: C = Commercial, T, = 0° o +85°C | = Industrial, T; = -40° to +100°C M = Military, T¢ = -55°to +126° C B = MIL-STD-883C Class B

Ordering Information

Example:

Device Type——l_

Speed Grade

XC3130A-3PC44C

L Temperature Range

Number of Pins

Package Type
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