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Product Specification

Features

*  Low power 3.3V 512 macrocell CPLD
« 7.0 ns pin-to-pin logic delays
»  System frequencies up to 135 MHz
* 512 macrocells with 12,000 usable gates
+ Available in small footprint packages
- 208-pin PQFP (180 user 1/O)
- 256-ball FBGA (212 user I/O)
- 324-ball FBGA (260 user 1/O)
*  Optimized for 3.3V systems
- Ultra low power operation
- Typical Standby Current of 18 pA at 25°C
- 5V tolerant I/O pins with 3.3V core supply
- Advanced 0.35 micron five layer metal EEPROM
process
- Fast Zero Power™ (FZP) CMOS design
technology
- 3.3V PCl electrical specification compatible outputs
(no internal clamp diode on any input or 1/0O)
* Advanced system features
- In-system programming
- Input registers
- Predictable timing model
- Up to 23 clocks available per function block
- Excellent pin retention during design changes
- Full IEEE Standard 1149.1 boundary-scan (JTAG)
- Four global clocks
- Eight product term control terms per function block
+ Fast ISP programming times
*  Port Enable pin for additional 1/0
2.7V to 3.6V supply voltage at industrial grade voltage
range
* Programmable slew rate control per output
»  Security bit prevents unauthorized access

* Refer to the CoolRunner™ XPLA3 family data sheet
(DS012) for architecture description

Table 1: Typical Icc vs. Frequency at V¢ = 3.3V, 25°C

Description

The CoolRunner™ XPLA3 XCR3512XL device is a 3.3V,
512 macrocell CPLD targeted at power sensitive designs
that require leading edge programmable logic solutions. A
total of 32 function blocks provide 12,000 usable gates.
Pin-to-pin propagation delays are as fast as 7.0 ns with a
maximum system frequency of 135 MHz.

TotalCMOS Design Technique for Fast
Zero Power

CoolRunner XPLA3 CPLDs offer a TotalCMOS™ solution,
both in process technology and design technique. This fam-
ily employs a cascade of CMOS gates to implement its sum
of products, instead of the traditional sense amp approach.
This CMOS gate implementation allows Xilinx to offer
CPLDs that are both high performance and low power,
breaking the paradigm that to have low power, you must
have low performance. Refer to Figure 1 and Table 1 show-
ing the Icc vs. Frequency of our XCR3512XL TotalCMOS
CPLD (data taken with 32 resetable up/down, 16-bit
counters at 3.3V, 25°C).
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Figure 1: Typical Igc vs. Frequency at V¢ = 3.3V, 25°C
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XCR3512XL: 512 Macrocell CPLD

S XILNX®

DC Electrical Characteristics Over Recommended Operating Conditions(1)

Symbol Parameter Test Conditions Typical Min. Max. Unit
Vou@ Output High voltage Vee =3.0V10 3.6V, lgy = -8 mA - 2.4 - V
Voo =2.7V 10 3.0V, gy =—8 mA - 2.0 - \%
lOH =-500 },LA - 90% VCC(S) - V
VoL Output Low voltage loL =8 mA - - 0.4 \
e Input leakage current VN = GND or V¢ to 5.5V - -10 10 UA
m I/0 High-Z leakage current | V|y = GND or V¢ to 5.5V - -10 10 UA
lccsg!”) | Standby current Ve = 3.6V 32,5 - 100 uA
lec Dynamic current(#5) f=1MHz - - 7 mA
f=50 MHz - - 175 mA
CiN Input pin capacitance(®) f=1MHz - - 8 pF
Cclk Clock input capacitance(®) | f=1 MHz - - 12 pF
Cio /0 pin capacitance(®) f=1MHz - - 10 pF
Notes:
1. See CoolRunner XPLA3 family data sheet (DS012) for recommended operating conditions
2. See Figure 2 for output drive characteristics of the CoolRunner XPLA3 family.
3. This parameter guaranteed by design and characterization, not by testing.
4. See Table 1, Figure 1 for typical values.
5. This parameter measured with a 16-bit, resetable up/down counter loaded into every function block, with all outputs disabled and
unloaded. Inputs are tied to V¢ or ground. This parameter guaranteed by design and characterization, not testing.
6. Typical values, not tested.
7. Typical value at 70° C.
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Figure 2: Typical I/V Curve for the CoolRunner XPLA3 Family, 25°C
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ST XILINX® XCR3512XL: 512 Macrocell CPLD

AC Electrical Characteristics Over Recommended Operating Conditions(1.2)

-7 -10 -12

Symbol Parameter Min. | Max. | Min. | Max. | Min. | Max. | Unit
Tep1 Propagation delay time (single p-term) - 7.0 - 9.0 - 10.8 ns
Tep2 Propagation delay time (OR array)®) - 75 - 10.0 - 120 | ns
Teco Clock to output (global synchronous pin clock) - 5.0 - 5.8 - 6.9 ns
Tsur Setup time (fast input register) 4.0 - 5.0 - 5.0 - ns
Tsu@ Setup time (single p-term) 3.8 - 55 - 6.7 - ns
Tsu2 Setup time (OR array) 43 - 6.5 - 7.9 - ns
Ty@ Hold time 0 - 0 - 0 - ns
Twiy®@ Global Clock pulse width (High or Low) 3.0 - 4.0 - 5.0 - ns
TeLy® P-term clock pulse width 4.5 - 6.0 - 7.5 - ns
TaPRPW Asynchronous preset/reset pulse width (High or Low) | 4.5 - 6.0 - 7.5 - ns
Tr@ Input rise time - 20 - 20 - 20 ns
@ Input fall time - 20 - 20 - 20 ns
fsystem® | Maximum system frequency - 135 - 97 - 77 | MHz
;I'CONHG(“ Configuration time(®) - 200 - 200 - 200 | us
Ting® ISP initialization time - 200 - 200 - 200 | us
Tpoe® P-term OE to output enabled - 9.0 - 11.0 - 13.0 | ns
Teop™® P-term OE to output disabled(®) - 9.0 - 11.0 - 13.0 | ns
Tpco™ P-term clock to output - 8.5 - 10.3 - 124 | ns
Teao™ P-term set/reset to output valid - 9.0 - 11.0 - 13.0 | ns
Notes:
1. Specifications measured with one output switching.
2. See the CoolRunner XPLA3 family data sheet (DS012) for recommended operating conditions.
3. See Figure 4 for derating.
4. These parameters guaranteed by design and/or characterization, not testing.
5. Typical current draw during configuration is 17 mA at 3.6V.
6. Output C =5 pF.
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XCR3512XL: 512 Macrocell CPLD S XILINX®

Internal Timing Parameters(1:2)

-7 -10 -12

Symbol Parameter Min. Max. Min. Max. Min. Max. Unit
Buffer Delays
TN Input buffer delay - 25 - 3.3 - 4.0 ns
TEN Fast input buffer delay - 4.7 - 4.3 - 43 ns
Teek Global clock buffer delay - 1.5 - 1.3 - 1.5 ns
TouT Output buffer delay - 25 - 3.2 - 3.8 ns
TeN Output buffer enable/disable delay - 45 - 5.2 - 6.0 ns
Internal Register and Combinatorial Delays
Tipi Latch transparent delay - 1.3 - 1.6 - 2.0 ns
Tsul Register setup time 0.8 - 1.0 - 1.2 - ns
Twi Register hold time 0.3 - 0.5 - 0.7 - ns
Tecsu Register clock enable setup time 2.0 - 25 - 3.0 - ns
TecHo Register clock enable hold time 3.0 - 4.5 - 5.5 - ns
Teol Register clock to output delay - 1.0 - 1.3 - 1.6 ns
Taol Register async. S/R to output delay - 2.0 - 2.0 - 2.2 ns
TraAl Register async. recovery - 5.0 - 7.0 - 8.0 ns
TeTck Product term clock delay - 25 - 25 - 3.0 ns
TLoaI1 Internal logic delay (single p-term) - 2.0 - 2.5 - 3.0 ns
TLoc2 Internal logic delay (PLA OR term) - 25 - 3.5 - 4.2 ns
Feedback Delays
Te ZIA delay - 3.1 - 4.5 - 6.0 ns
Time Adders
TLoais Fold-back NAND delay - 2.0 - 25 - 3.0 ns
Tupa Universal delay - 3.5 - 4.0 - 4.0 ns
TsLew Slew rate limited delay - 5.0 - 5.0 - 6.0 ns
Notes:

1. These parameters guaranteed by design and/or characterization, not testing.
2. See the CoolRunner XPLA3 family data sheet (DS012) for timing model.
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ST XILINX® XCR3512XL: 512 Macrocell CPLD

Switching Characteristics

Vee
S k
Component Values
R1 390Q
R2 390Q
R1
C1 35 pF
Vin o1
=\
ouT Measurement S1 S2
R2 § = cf TpPOE (High) Open Closed
TpPOE (Low) Closed Open
Tp Closed Closed
1 Note: For Tpop, C1 =5 pF. Delay measured at
S2 output level of VoL + 300 mV, VoH — 300 mV.
DS023_03_102401
Figure 3: AC Load Circuit
7.5
T4 +3.0V ——————
7.3 90%
7.2
7.1 ~
- 70 10%
£ 6.9 oV
6.8 _~
6.7 // — <—TR TL—> -—
6.6 / 1.5ns 1.5ns
6.5 =
6.4
6.3 Measurements:
1 2 4 8 16 All circuit delays are measured at the +1.5V level of
Number of Adjacent Outputs Switching inputs and outputs, unless otherwise specified.
DS081_04_120902 DS017_05_042800
Figure 4: Derating Curve for Tpp, Figure 5: Voltage Waveform
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XCR3512XL: 512 Macrocell CPLD S XILINX®

Pin Descriptions Table 3: XCR3512XL I/O Pins (Continued)
Function
Table 2: XCR3512XL User /O Pins Block | Macrocell | PQ208 | FT256 | FG324
PQ208 FT256 FG324 5 12 7 D14 F19
Total User 1/O Pins 180 212 260 5 15 i _ E21
2 16 6 D15 E22
Table 3: XCR3512XL I/O Pins 3 ! 203 Ald B19
Function 3 2 ) E11 A20
Block | Macrocell | PQ208 FT256 FG324 3 3 202 - C18
1 1 208 C14 C21 3 4 201 A13 B18
1 2 - D13 C20 3 5 - - -
1 3 207 - B22 3 6 - - -
1 4 206 A15 B21 3 7 - - -
1 5 - - - 3 8 - - .
1 6 - - - 3 9 - - .
1 7 - - - 3 10 - - -
1 8 - - - 3 11 - - -
1 9 - - - 3 12 - - -
1 10 - - - 3 13 - D12 A19
1 11 - - - 3 14 - - D17
1 12 - - - 3 15 199 B13 A18
1 13 - - A22 3 16 198 C12 c17
1 14 205 B15 A21 4 1 7 E13 F20
1 15 - B14 B20 4 2 - - F21
1 16 204 C13 C19 4 3 8 C16 F22
2 1 1 E12 D20 4 4 9 F12 G19
2 2 - - C22 4 5 - - -
2 3 2 A16 D21 4 6 - - -
2 4 - C15 D22 4 7 - - -
2 5 - - - 4 8 - - -
2 6 - - - 4 9 - - .
2 7 - - - 4 10 - - .
2 8 - - - 4 11 - - .
2 9 - - - 4 12 - - .
2 10 - - - 4 13 - - G20
2 11 - - - 4 14 10 D16 G21
2 12 - - - 4 15 - E14 G22
2 13 3 B16 E20 4 16 11 E15 H20
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S XILNX®

XCR3512XL: 512 Macrocell CPLD

Table 3: XCR3512XL I/O Pins (Continued)

Table 3: XCR3512XL 1/O Pins (Continued)

Function Function

Block Macrocell | PQ208 FT256 FG324 Block Macrocell | PQ208 FT256 FG324
5 1 197 A12 B17 7 4 189(1) c10M B14(1)
5 2 - - A17 7 5 - - -
5 3 196 D11 D16 7 6 - - -
5 4 - - C16 7 7 - - -
5 5 - - - 7 8 - - -
5 6 - - - 7 9 - - -
5 7 - - - 7 10 - - -
5 8 - - - 7 11 - - -
5 9 - - - 7 12 - - -
5 10 - - - 7 13 188 - A14
5 11 - - - 7 14 - - D13
5 12 - - - 7 15 - A9 C13
5 13 195 A11 B16 7 16 187 D9 B13
5 14 - E10 A16 8 1 18 G13 K21
5 15 194 B12 C15 8 2 - - K22
5 16 193 Cc1 B15 8 3 19 F16 L19
6 1 12 F13 H21 8 4 - - L20
6 2 - - H22 8 5 - - -
6 3 13 E16 J19 8 6 - - -
6 4 - - J20 8 7 - - -
6 5 - - - 8 8 - - -
6 6 - - - 8 9 - - -
6 7 - - - 8 10 - - -
6 8 - - - 8 11 - - -
6 9 - - - 8 12 - - -
6 10 - - - 8 13 20 G14 L21
6 11 - - - 8 14 21 G16 L22
6 12 - - - 8 15 22 H13 M21
6 13 15 F15 J21 8 16 24 H12 M20
6 14 16 G12 J22 9 1 51 P16 AA21
6 15 - F14 K19 9 2 - N14 AB22
6 16 17 G15 K20 9 3 49 R16 AA22
7 1 192 B11 A15 9 4 - - Y20
7 2 - D10 D14 9 5 - - -
7 3 190 A10 C14 9 6 - - -
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XCR3512XL: 512 Macrocell CPLD

S XILNX®

Table 3: XCR3512XL I/O Pins (Continued)

Table 3: XCR3512XL 1/O Pins (Continued)

Function Function

Block Macrocell | PQ208 FT256 FG324 Block Macrocell | PQ208 FT256 FG324
9 7 - - - 11 10 - - -
9 8 - - - 11 11 - - -
9 9 - - - 11 12 - - -
9 10 - - - 11 13 - - V22
9 11 - - - 11 14 40 M15 u20
9 12 - - - 11 15 39 L16 u21
9 13 48 M13 Y21 11 16 38 K12 u22
9 14 47 P15 W20 12 1 58 R14 Y17
9 15 46 L12 W21 12 2 - N12 AA18
9 16 45 N16 Y22 12 3 59 T14 AB18
10 1 52 N13 AB21 12 4 - - AA17
10 2 53 R15 Y19 12 5 - - -
10 3 54 M12 AA20 12 6 - - -
10 4 - - AB20 12 7 - - -
10 5 - - - 12 8 - - -
10 6 - - - 12 9 - - -
10 7 - - - 12 10 - - -
10 8 - - - 12 11 - - -
10 9 - - - 12 12 - - -
10 10 - - - 12 13 60 M11 AB17
10 11 - - - 12 14 - R13 W16
10 12 - - - 12 15 61 P12 Y16
10 13 55 T16 Y18 12 16 62 T13 AA16
10 14 56 P14 AA19 13 1 37 L15 T19
10 15 - T15 AB19 13 2 - - T20
10 16 57 P13 w17 13 3 36 K13 T21
11 1 44 M14 w22 13 4 35 K16 T22
11 2 43 M16 V20 13 5 - - -
11 3 42 L13 V21 13 6 - - -
11 4 - N15 u19 13 7 - - -
11 5 - - - 13 8 - - -
11 6 - - - 13 9 - - -
11 7 - - - 13 10 - - -
11 8 - - - 13 11 - - -
11 9 - - - 13 12 - - -

8 www.xilinx.com DS081 (v2.0) March 31, 2006

Product Specification



http://www.xilinx.com

S XILNX®

XCR3512XL: 512 Macrocell CPLD

Table 3: XCR3512XL 1/0O Pins (Continued)

Table 3: XCR3512XL 1/O Pins (Continued)

Function Function

Block Macrocell | PQ208 FT256 FG324 Block Macrocell | PQ208 FT256 FG324
13 13 - K14 R20 15 16 25 H15 M19
13 14 34 K15 R21 16 1 70 T11 W13
13 15 33 L14 R22 16 2 71 R10 Y13
13 16 31 J16 P19 16 3 73 P10 AA13
14 1 64 N11 AB16 16 4 - T10 AB13
14 2 - R12 Y15 16 5 - - -
14 3 65 T12 AA15 16 6 - - -
14 4 66 R11 AB15 16 7 - - -
14 5 - - - 16 8 - - -
14 6 - - - 16 9 - - -
14 7 - - - 16 10 - - -
14 8 - - - 16 11 - - -
14 9 - - - 16 12 - - -
14 10 - - - 16 13 - - W12
14 11 - - - 16 14 76 N9 AA12
14 12 - - - 16 15 77 R9 AB12
14 13 67 M10 W14 16 16 78 P9 Y11
14 14 68 P11 Y14 17 1 157 B1 C3
14 15 - - AA14 17 2 - B2 A2
14 16 69 N10 AB14 17 3 158 C3 B3
15 1 30" J13M P20(1) 17 4 - - C4
15 2 29 J15 P21 17 5 - - -
15 3 28 J14 P22 17 6 - - -
15 4 - - N19 17 7 - - -
15 5 - - - 17 8 - - -
15 6 - - - 17 9 - - -
15 7 - - - 17 10 - - -
15 8 - - - 17 11 - - -
15 9 - - - 17 12 - - -
15 10 - - - 17 13 159 D4 B4
15 11 - - - 17 14 - A2 C5
15 12 - - - 17 15 160 A1 B5
15 13 27 H16 N21 17 16 161 B3 A3
15 14 - - N22 18 1 156 C1 D3
15 15 26 H14 M22 18 2 155 D3 B2

DS081 (v2.0) March 31, 2006

Product Specification

www.xilinx.com



http://www.xilinx.com

XCR3512XL: 512 Macrocell CPLD

S XILNX®

Table 3: XCR3512XL I/O Pins (Continued)

Table 3: XCR3512XL 1/O Pins (Continued)

Function Function
Block Macrocell | PQ208 FT256 FG324 Block Macrocell | PQ208 FT256 FG324
18 3 154 C2 B1 20 6 - - -
18 4 153 F5 C2 20 7 - - -
18 5 - - - 20 8 - - -
18 6 - - - 20 9 - - -
18 7 - - - 20 10 - - -
18 8 - - - 20 11 - - -
18 9 - - - 20 12 - - -
18 10 - - - 20 13 - - F2
18 11 - - - 20 14 146 F4 F1
18 12 - - - 20 15 145 F1 G4
18 13 - - C1 20 16 144 G5 G3
18 14 151 D1 E3 21 1 168 B5 B7
18 15 - - D2 21 2 - D6 A7
18 16 150 E4 D1 21 3 169 A5 C8
19 1 162 C4 A4 21 4 - - B8
19 2 - - D6 21 5 - - -
19 3 163 A3 A5 21 6 - - -
19 4 - D5 C6 21 7 - - -
19 5 - - - 21 8 - - -
19 6 - - - 21 9 - - -
19 7 - - - 21 10 - - -
19 8 - - - 21 11 - - -
19 9 - - - 21 12 - - -
19 10 - - - 21 13 170 C6 A8
19 11 - - - 21 14 171 B6 D9
19 12 - - - 21 15 - E7 C9
19 13 164 B4 B6 21 16 172 A6 B9
19 14 - E6 A6 22 1 142 E2 G2
19 15 166 A4 D7 22 2 141 F3 G1
19 16 167 C5 Cc7 22 3 - - H3
20 1 149 D2 F4 22 4 140 F2 H2
20 2 148 E3 F3 22 5 - - -
20 3 - - E2 22 6 - - -
20 4 147 E1 E1 22 7 - - -
20 5 - - - 22 8 - - -
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ST XILINX® XCR3512XL: 512 Macrocell CPLD

Table 3: XCR3512XL I/0O Pins (Continued) Table 3: XCR3512XL I/O Pins (Continued)
Function Function
Block Macrocell | PQ208 FT256 FG324 Block Macrocell | PQ208 FT256 FG324
22 9 - - - 24 12 - - -
22 10 - - - 24 13 133 J1 K1
22 11 - - - 24 14 - - L1
22 12 - - - 24 15 - - L4
22 13 - - H1 24 16 132 J3 L3
22 14 139 G4 J4 25 1 105 P2 AA1
22 15 - G1 J3 25 2 106 P3 Y3
22 16 138 G3 J2 25 3 - - Y2
23 1 173 D7 A9 25 4 108 T1 W3
23 2 - B7 D10 25 5 - - -
23 3 175 C7 C10 25 6 - - -
23 4 - C8 B10 25 7 - - -
23 5 - - - 25 8 - - -
23 6 - - - 25 9 - - -
23 7 - - - 25 10 - - -
23 8 - - - 25 11 - - -
23 9 - - - 25 12 - - -
23 10 - - - 25 13 - - Y1
23 11 - - - 25 14 109 N3 W2
23 12 - - - 25 15 110 R1 WA1
23 13 - - A10 25 16 111 M4 V3
23 14 176(1) A7(1) D11(M 26 1 104 M5 AB1
23 15 177 D8 Cc1 26 2 - N4 AA2
23 16 178 B8 B11 26 3 103 R2 AB2
24 1 137 H1 J1 26 4 - T2 AA3
24 2 136 H4 K4 26 5 - - -
24 3 135 G2 K3 26 6 - - -
24 4 - H3 K2 26 7 - - -
24 5 - - - 26 8 - - -
24 6 - - - 26 9 - - -
24 7 - - - 26 10 - - -
24 8 - - - 26 11 - - -
24 9 - - - 26 12 - - -
24 10 - - - 26 13 102 P4 Y4
24 11 - - - 26 14 - - AB3
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XCR3512XL: 512 Macrocell CPLD

S XILNX®

Table 3: XCR3512XL I/O Pins (Continued)

Table 3: XCR3512XL I/O Pins (Continued)

Function Function
Block Macrocell | PQ208 FT256 FG324 Block Macrocell | PQ208 FT256 FG324

26 15 101 R3 AA4 29 2 - - R3
26 16 100 N5 Y5 29 3 120 M1 R2
27 1 112 P1 U4 29 4 121 K5 R1
27 2 - - V2 29 5 - - -
27 3 113 L5 V1 29 6 - - -
27 4 114 N2 U3 29 7 - - -
27 5 - - - 29 8 - - -
27 6 - - - 29 9 - - -
27 7 - - - 29 10 - - -
27 8 - - - 29 11 - - -
27 9 - - - 29 12 - - -
27 10 - - - 29 13 122 L3 P4
27 11 - - - 29 14 123 K4 P3
27 12 - - - 29 15 - - P2
27 13 - - U2 29 16 124 L1 P1
27 14 115 M3 U1 30 1 92 T6 Y7
27 15 117 L4 T3 30 2 - T5 AAT7
27 16 118 M2 T2 30 3 91 M7 AB7
28 1 99 T3 AAS5 30 4 - - Y8
28 2 98 M6 AB4 30 5 - - -
28 3 - R4 W6 30 6 - - -
28 4 97 P5 AB5 30 7 - - -
28 5 - - - 30 8 - - -
28 6 - - - 30 9 - - -
28 7 - - - 30 10 - - -
28 8 - - - 30 11 - - -
28 9 - - - 30 12 - - -
28 10 - - - 30 13 90 R6 AA8
28 11 - - - 30 14 89 N7 AB8
28 12 - - - 30 15 88 T7 W9
28 13 - - Y6 30 16 87 P6 Y9
28 14 96 T4 AAG 31 1 126 K2 N4
28 15 95 N6 AB6 31 2 - K3 N3
28 16 93 R5 w7 31 3 127(1) K1 N2(T)
29 1 119 L2 T1 31 4 128 J4 N1
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S XILNX®

XCR3512XL: 512 Macrocell CPLD

Table 3: XCR3512XL I/0O Pins (Continued)

Table 4: XCR3512XL Global, JTAG, Port Enable, Power,

Function and No Connect Pins
Block | Macrocell PQ208 | FT256 | FG324 Pin Type PQ208 FT256 FG324
31 5 - - - INO / CLKO 181 B9 C12
31 6 - - - IN1 / CLK1 182 A8 B12
31 7 - . - IN2 / CLK2 183 C9 D12
31 8 _ _ - IN3 / CLK3 184 B10 A12
31 9 - . i TCK 30 J13 P20
31 10 - i - TDI 176 A7 D11
31 11 - - - TDO 189 C10 B14
v 1 - - - ™S 127 K1 N2
PORT_EN 116(1 N1(1) T4
31 13 - - M4
Vee 5,23,41,63, | E8,E9,F7, | A11, A13,
31 14 129 J2 M3 74,83,85, | F8,F9,F10, D8,D15,H4,
31 15 130 J5 M2 107, 125, G6, G11, H5, H19, J10,
143,165, | H6,H11,J6, | J11, J12,
31 16 131 H2 L2 179,186, |J11,J12,K6, | J13, K9,
32 y 86 R7 AA9 191 K11,L7,L8, | K14, L9,
L9, L10, M8, | L14, M1, M9,
32 2 - P7 AB9 M9 M14, N9,
32 3 84 T8 W10 N14, N20,
P10, P11,
32 4 - N8 Y10 P12, P13,
32 5 - - - R4, R19,
W8, W15,
32 6 - - - Y12, AB10
32 7 - - - GND 14, 32,50, | E5, F6, F11, | D4, D5, D18,
32 8 i _ i 72,75,82, | G7,G8,G9, | D19, E4,
94,134,152, | G10,H7,H8, | E19,J9, J14,
32 9 - - - 174,180, | H9,H10,J7, | K10, K11,
32 10 i _ i 185,200 | J8,J9,J10, | K12, K13,
K7, K8, K9, | L10,L11,
32 11 - - - K10, L6, L11 | L12, L13,
32 12 i _ i M10, M11,
M12, M13,
32 13 - - AA10 N10, N11,
32 14 81 RS AB11 N12, N13,
P9, P14, V4,
32 15 80 P8 W11 V19, W4,
32 16 79 T9 AA11 W5, W18,
W19
Notes:
1. JTAG pins. No - - Al
Connects
Notes:

1. Port Enable is brought High to enable JTAG pins when
JTAG pins are used as I/O. See family data sheet (DS012)
for full explanation.
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XCR3512XL: 512 Macrocell CPLD

S XILNX®

Device Part Marking and Ordering Combination Information

Device Type
Package

Speed

Operating Range

= S XILINX®

=~ XCRxxxxXL

= - TQ144

=~ 7C

A

I
i
1

Sample package with part marking.

This line not
related to device
part number

Speed
Device Ordering and (pin-to-pin Pkg. No. of Operating
Part Marking Number delay) Symbol Pins Package Type Range(1)
XCR3512XL-7PQ208C 7.5ns PQ208 208-pin | Plastic Quad Flat Pack (PQFP) C
XCR3512XL-7PQG208C 7.5ns PQG208 | 208-pin | Plastic Quad Flat Pack (PQFP); Pb-Free C
XCR3512XL-7FT256C 7.5ns FT256 256-ball | Fine-Pitch BGA (FT) C
XCR3512XL-7FG324C 7.5ns FG324 | 324-ball | Fineline BGA Package (FG) C
XCR3512XL-10PQ208C 10 ns PQ208 208-pin | Plastic Quad Flat Pack (PQFP) C
XCR3512XL-10PQG208C 10 ns PQG208 | 208-pin | Plastic Quad Flat Pack (PQFP); Pb-Free C
XCR3512XL-10FT256C 10 ns FT256 256-ball | Fine-Pitch BGA (FT) C
XCR3512XL-10FG324C 10 ns FG324 | 324-ball | Fineline BGA Package (FG) C
XCR3512XL-10PQ208I 10 ns PQ208 208-pin | Plastic Quad Flat Pack (PQFP) I
XCR3512XL-10PQG208I 10 ns PQG208 | 208-pin | Plastic Quad Flat Pack (PQFP); Pb-Free I
XCR3512XL-10FT256I 10 ns FT256 256-ball | Fine-Pitch BGA (FT) I
XCR3512XL-10FG324I 10 ns FG324 | 324-ball | Fineline BGA Package (FG) I
XCR3512XL-12PQ208C 12 ns PQ208 208-pin | Plastic Quad Flat Pack (PQFP) C
XCR3512XL-12PQG208C 12 ns PQG208 | 208-pin | Plastic Quad Flat Pack (PQFP); Pb-Free C
XCR3512XL-12FT256C 12 ns FT256 256-ball | Fine-Pitch BGA (FT) C
XCR3512XL-12FG324C 12 ns FG324 | 324-ball | Fineline BGA Package (FG) C
XCR3512XL-12PQ208I 12 ns PQ208 208-pin | Plastic Quad Flat Pack (PQFP) I
XCR3512XL-12PQG208I 12 ns PQG208 | 208-pin | Plastic Quad Flat Pack (PQFP); Pb-Free I
XCR3512XL-12FT256I 12 ns FT256 256-ball | Fine-Pitch BGA (FT) I
XCR3512XL-12FG324I 12 ns FG324 | 324-ball | Fineline BGA Package (FG) I

Notes:

1. C=Commercial: Ty =0° to +70°C; | = Industrial: Ty = —40° to +85°C
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ST XILINX® XCR3512XL: 512 Macrocell CPLD

Warranty Disclaimer

THESE PRODUCTS ARE SUBJECT TO THE TERMS OF THE XILINX LIMITED WARRANTY WHICH CAN BE VIEWED
AT http://www.xilinx.com/warranty.htm. THIS LIMITED WARRANTY DOES NOT EXTEND TO ANY USE OF THE
PRODUCTS IN AN APPLICATION OR ENVIRONMENT THAT IS NOT WITHIN THE SPECIFICATIONS STATED ON THE
THEN-CURRENT XILINX DATA SHEET FOR THE PRODUCTS. PRODUCTS ARE NOT DESIGNED TO BE FAIL-SAFE
AND ARE NOT WARRANTED FOR USE IN APPLICATIONS THAT POSE A RISK OF PHYSICAL HARM OR LOSS OF
LIFE. USE OF PRODUCTS IN SUCH APPLICATIONS IS FULLY AT THE RISK OF CUSTOMER SUBJECT TO
APPLICABLE LAWS AND REGULATIONS.

Additional Information

CoolRunner XPLA3 Data Sheets and Application Notes Device Package User Guide
Device Packages

Revision History

The following table shows the revision history for this document

Date Version Revision
04/11/01 1.0 Initial Xilinx release.
04/19/01 1.1 Updated Typical I/V curve, Figure 2: added voltage levels.
09/04/01 1.2 Updated AC Electrical: added Tyt spec.; Internal Timing Parameters; added -12 industrial
temperature.
01/08/02 1.3 Updated T\ spec and Tconrig Spec. Added single p-term setup time (Tgy4) to AC Table,

renamed Tgy to Tgy, for setup time through the OR array. Updated Ty, spec to correct a
typo. Updated AC Load Circuit diagram to more closely resemble true test conditions,
added note for Tpgp delay measurement.

01/06/03 14 Updated all AC and DC parameters based on product characterization. Released to
Preliminary. Updated Tpco (added Tprck). Updated Ordering Information format.

07/15/03 1.5 Updated test conditions for I, and .

09/23/03 1.6 Updated Package Device Marking Pin 1 orientation. Removed Preliminary.

02/13/04 1.7 Add solder temperature specification. Add links to data sheets, application notes, and
packages.

01/05/05 1.8 Fixed broken links.

04/08/05 1.9 Added Iccgp Typical and Taprpyw Specifications. Removed Tgo, specification.

03/31/06 2.0 Added Warranty Disclaimer; Added Pb-Free package ordering information.

DS081 (v2.0) March 31, 2006 www.xilinx.com 15

Product Specification


http://www.xilinx.com
http://www.xilinx.com/xlnx/xweb/xil_publications_display.jsp?sGlobalNavPick=&sSecondaryNavPick=&category=-19213&iLanguageID=1
http://www.xilinx.com/xlnx/xweb/xil_publications_index.jsp?category=Package+Drawings
http://direct.xilinx.com/bvdocs/userguides/ug112.pdf
http://www.xilinx.com/warranty.htm

	Features
	Description
	TotalCMOS Design Technique for Fast Zero Power
	DC Electrical Characteristics Over Recommended Operating Conditions(1)
	AC Electrical Characteristics Over Recommended Operating Conditions(1,2)
	Internal Timing Parameters(1,2)
	Switching Characteristics
	Pin Descriptions
	Device Part Marking and Ordering Combination Information
	Warranty Disclaimer
	Additional Information
	Revision History


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


