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power, the configuration data is written to the FPGA using any of five different modes: Master Parallel, Slave Parallel, Master
Serial, Slave Serial, and Boundary Scan (JTAG). The Master and Slave Parallel modes use an 8-bit-wide SelectMAP port.

The recommended memory for storing the configuration data is the low-cost Xilinx Platform Flash PROM family, which
includes the XCFO0S PROMs for serial configuration and the higher density XCFOOP PROMs for parallel or serial

configuration.

I/0 Capabilities

The SelectlO feature of Spartan-3 devices supports eighteen single-ended standards and eight differential standards as
listed in Table 2. Many standards support the DCI feature, which uses integrated terminations to eliminate unwanted signal

reflections.

Table 2: Signal Standards Supported by the Spartan-3 Family

23233:3 Description Veco (V) Class (|ossT¥\nr31%(:RD) ogtci:clm
Single-Ended
GTL Gunning Transceiver Logic N/A Terminated GTL Yes
Plus GTLP Yes
HSTL High-Speed Transceiver Logic 1.5 | HSTL_I Yes
11 HSTL_lII Yes
1.8 I HSTL_I_18 Yes
Il HSTL_II_18 Yes
11 HSTL_III_18 Yes
LVCMOS Low-Voltage CMOS 1.2 N/A LVCMOS12 No
1.5 N/A LVCMOS15 Yes
1.8 N/A LVCMOS18 Yes
25 N/A LVCMOS25 Yes
3.3 N/A LVCMOS33 Yes
LVTTL Low-Voltage Transistor-Transistor Logic 3.3 N/A LVTTL No
PCI Peripheral Component Interconnect 3.0 33 MHz(" PCI33_3 No
SSTL Stub Series Terminated Logic 1.8 N/A (£6.7 mA) SSTL18_I Yes
N/A (£13.4 mA) SSTL18_lI No
25 I SSTL2_| Yes
Il SSTL2_1I Yes
Differential
LDT Lightning Data Transport (HyperTransport™) 2.5 N/A LDT_25 No
(ULVDS) Logic
LVDS Low-Voltage Differential Signaling Standard LVDS_25 Yes
Bus BLVDS_25 No
Extended Mode LVDSEXT_25 Yes
LVPECL Low-Voltage Positive Emitter-Coupled Logic 25 N/A LVPECL_25 No
RSDS Reduced-Swing Differential Signaling 25 N/A RSDS_25 No
HSTL Differential High-Speed Transceiver Logic 1.8 Il DIFF_HSTL_II_18 Yes
SSTL Differential Stub Series Terminated Logic 25 Il DIFF_SSTL2_lI Yes
Notes:

1. 66 MHz PCl is not supported by the Xilinx IP core although PCI66_3 is an available I/O standard.
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| — Mask Revision Code

BGA Ball A1 (o XXlLlNX®

|| — Fabrication Code

( Process Code
Device Type
Package FT256EGQ0525 Date Code
D1234567A Lot Code
4C
Speed Grade 4 |
Temperature Range \C /

DS099-1_04_050305

Figure 3: Spartan-3 FPGA BGA Package Marking Example for Part Number XC3S1000-4FT256C

Ball A1 D X 3850 <—— Device Type

Lot Code —}= F12345 -0525 <—— Date Code

PHILIPPINES
—— Temperature Range

Package —f= C5-EGQ  4C
C5=CP132 Add A

C6 =CPG132 J I_ I Speed Grade

Process Code

Mask Revision Code

Fabrication Code

DS099-1_05_092712

Figure 4: Spartan-3 FPGA CP132 and CPG132 Package Marking Example for XC3S50-4CP132C
Ordering Information

Spartan-3 FPGAs are available in both standard (Figure 5) and Pb-free (Figure 6) packaging options for all device/package
combinations. The Pb-free packages include a special ‘G’ character in the ordering code.

Example: XC3S50 -4 PQ 208 C

Device Type Temperature Range:
C = Commercial (Tj =0°C to 85°C)
Speed Grade I = Industrial (T; = -40°C to +100°C)
Package Type Number of Pins

DS099_1_05_020711

Figure 5: Standard Packaging

For additional information on Pb-free packaging, see XAPP427: Implementation and Solder Reflow Guidelines for Pb-Free
Packages.

Example: XC3S50 -4 PQ G 208 C
-I_— Temperature Range:

C = Commercial (T]- =0°C to 85°C)
I = Industrial (T; = —40°C to +100°C)

Device Type

Speed Grade

Number of Pins
Pb-free

Package Type

DS099_1_06_020711

Figure 6: Pb-Free Packaging
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Table 28: Absolute Maximum Ratings (Cont’d)

Symbol Description Conditions Min Max Units
Ik Input clamp current per 1/0O pin —-05V<V|N<(Veco +0.5V) = +100 mA
Vesp | Electrostatic Discharge Voltage pins relative | Human body model = +2000 \%
to GND Charged device model - +500 \Y
Machine model = +200 \
T, Junction temperature - 125 °C
TsoL | Soldering temperature(*) - 220 °C
Tstg Storage temperature —65 150 °C
Notes:

1.

Stresses beyond those listed under Absolute Maximum Ratings may cause permanent damage to the device. These are stress ratings only;
functional operation of the device at these or any other conditions beyond those listed under the Recommended Operating Conditions is not
implied. Exposure to Absolute Maximum Ratings conditions for extended periods of time adversely affects device reliability.

All User I/O and Dual-Purpose pins (DIN/DO, D1-D7, CS_B, RDWR_B, BUSY/DOUT, and INIT_B) draw power from the Vo power rail of
the associated bank. Keeping VIN within 500 mV of the associated Vg rails or ground rail ensures that the internal diode junctions that
exist between each of these pins and the V¢ and GND rails do not turn on. Table 32 specifies the V¢ range used to determine the max
limit. Input voltages outside the —0.5V to Vco+0.5V voltage range are permissible provided that the ||k input clamp diode rating is met and
no more than 100 pins exceed the range simultaneously. Prolonged exposure to such current may compromise device reliability. A sustained
current of 10 mA will not compromise device reliability. See XAPP459, Eliminating I/O Coupling Effects when Interfacing Large-Swing
Single-Ended Signals to User I/O Pins on Spartan-3 Generation FPGASs for more details. The VIN limits apply to both the DC and AC
components of signals. Simple application solutions are available that show how to handle overshoot/undershoot as well as achieve PCI
compliance. Refer to the following application notes: XAPP457, Powering and Configuring Spartan-3 Generation FPGAs in Compliant PCI
Applications and XAPP659, Virtex®-II Pro / Virtex-1l Pro X 3.3V I/O Design Guidelines.

All Dedicated pins (M0—-M2, CCLK, PROG_B, DONE, HSWAP_EN, TCK, TDI, TDO, and TMS) draw power from the Vcayx rail (2.5V).
Meeting the V,y max limit ensures that the internal diode junctions that exist between each of these pins and the Vccayyx rail do not turn on.
Table 32 specifies the Vcaux range used to determine the max limit. When Vcaux is at its maximum recommended operating level
(2.625V), V|y max < 3.125V. As long as the V| max specification is met, oxide stress is not possible. For information concerning the use of
3.3V signals, see the 3.3V-Tolerant Configuration Interface, page 47. See also XAPP459.

For soldering guidelines, see UG112, Device Packaging and Thermal Characteristics and XAPP427, Implementation and Solder Reflow
Guidelines for Pb-Free Packages.

Table 29: Supply Voltage Thresholds for Power-On Reset

Symbol Description Min Max Units

VeoINTT Threshold for the Voont supply 0.4 1.0 Vv

VeeauxT Threshold for the Vgcayx supply 0.8 2.0 \

Veeoat Threshold for the Voo Bank 4 supply 0.4 1.0 \Y
Notes:

1.

VeeInT Vecaux: and Voo supplies may be applied in any order. When applying Voot Power before Vooaux power, the FPGA may draw
a surplus current in addition to the quiescent current levels specified in Table 34. Applying Vccaux eliminates the surplus current. The FPGA
does not use any of the surplus current for the power-on process. For this power sequence, make sure that regulators with foldback features
will not shut down inadvertently.

2. To ensure successful power-on, Vooin Voco Bank 4, and Vocayx supplies must rise through their respective threshold-voltage ranges
with no dips at any point.

3. If a brown-out condition occurs where Vooaux Of Vooint drops below the retention voltage indicated in Table 31, then Vocaux o Vooint
must drop below the minimum power-on reset voltage in order to clear out the device configuration content.
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Table 42: Setup and Hold Times for the 10B Input Path (Cont'd)

Speed Grade

Symbol Description Conditions Device -5 -4 Units
Min Min
Hold Times
Tioickp Time from the active transition at the IFF's | LVCMOS25(3), XC3S50 -0.55 -0.55 ns
(CLI it e ot uhero datamustve | OBDELAY=NONE 3Gaso00 | 020 | 020 | s
programmed. XC3S400 -0.29 -0.29 ns
XC3S1000 -0.55 -0.55 ns
XC3S1500 -0.55 -0.55 ns
XC3S2000 -0.55 -0.55 ns
XC3S4000 -0.61 -0.61 ns
XC3S5000 -0.68 -0.68 ns
TioIcKPD Time from the active transition at the IFF’s | LVCMOS25(3), XC3S50 -2.74 -2.74 ns
(CLIC o e pantunere cata mustbe | IOBDELAY =10 [xoasp00 | 500 | s00 | s
programmed. XC3S400 -2.90 -2.90 ns
XC3S1000 -3.24 -3.24 ns
XC351500 -3.55 -3.55 ns
XC3S2000 -4.57 -4.57 ns
XC3S4000 -4.96 -4.96 ns
XC3S5000 -5.09 -5.09 ns
Set/Reset Pulse Width
Trrpw_l0B Minimum pulse width to SR control input All 0.66 0.76 ns
on |IOB
Notes:

1. The numbers in this table are tested using the methodology presented in Table 48 and are based on the operating conditions set forth in
Table 32 and Table 35.

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 44.

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 44. When the hold time is negative, it is possible to change the data before the clock’s active

edge.
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Table 44: Input Timing Adjustments for IOB (Cont'd)

Convert Input Time from LVCMOS25 to the

Add the Adjustment Below

Following Signal Standard (IOSTANDARD) Speed Grade Units
5 -4

LVCMOS15 0.42 0.49 ns
LVDCI_15 0.38 0.43 ns
LVDCI_DV2_15 0.38 0.44 ns
LVCMOS18 0.24 0.28 ns
LVDCI_18 0.29 0.33 ns
LVDCI_DV2_18 0.28 0.33 ns
LVCMOS25 0 0 ns
LVDCI_25 0.05 0.05 ns
LVDCI_DV2_25 0.04 0.04 ns
LVCMOS33, LVDCI_33, LVDCI_DV2_33 ~0.05 ~0.02 ns
LVTTL 0.18 0.21 ns
PCI33_3 0.20 0.22 ns
SSTL18_l, SSTL18_I_DCl 0.39 0.45 ns
SSTL18_II 0.39 0.45 ns
SSTL2 I, SSTL2_I_DCI 0.40 0.46 ns
SSTL2_II, SSTL2_II_DCI 0.36 0.41 ns
Differential Standards

LDT_25 (ULVDS._25) 0.76 0.88 ns
LVDS_25, LVDS_25_DCl 0.65 0.75 ns
BLVDS_25 0.34 0.39 ns
LVDSEXT_25, LVDSEXT_25_DCI 0.80 0.92 ns
LVPECL_25 0.18 0.21 ns
RSDS_25 0.43 0.50 ns
DIFF_HSTL_Il_18, DIFF_HSTL_Il_18_DCI 0.34 0.39 ns
DIFF_SSTL2_II, DIFF_SSTL2_II_DCI 0.65 0.75 ns

Notes:

1.  The numbers in this table are tested using the methodology presented in Table 48 and are based on

the operating conditions set forth in Table 32, Table 35, and Table 37.

2. These adjustments are used to convert input path times originally specified for the LVCMOS25
standard to times that correspond to other signal standards.
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Table 54: Synchronous 18 x 18 Multiplier Timing

Speed Grade
Symbol Description P Outputs -5 -4 Units
Min Max Min Max
Clock-to-Output Times
TmuLTCK When reading from the P[O] - 1.00 - 1.15 ns
Multiplier, the time from the
active transition at the C clock P[15] — 1.15 — 1.32 ns
input to data appearing at the P P[17] - 1.30 - 1.50 ns
outputs
P[19] - 1.45 - 1.67 ns
P[23] - 1.76 - 2.02 ns
P[31] - 2.37 - 2.72 ns
P[35] - 2.67 - 3.07 ns
Setup Times
TymuLIDCK Time from the setup of data at - 1.84 = 2.1 = ns
the A and B inputs to the active
transition at the C input of the
Multiplier
Hold Times
TmuLckiD Time from the active transition - 0 = 0 = ns
at the Multiplier's C input to the
point where data is last held at
the A and B inputs
Notes:

1. The numbers in this table are based on the operating conditions set forth in Table 32.

Table 55: Asynchronous 18 x 18 Multiplier Timing

Speed Grade
Symbol Description P Outputs -5 -4 Units
Max Max
Propagation Times
Tamucr The time it takes for data to travel from the A and B inputs P[O] 1.55 1.78 ns
to the P outputs P[15] 3.15 3.62 ns
P[17] 3.36 3.86 ns
P[19] 3.49 4.01 ns
P[23] 3.73 4.29 ns
P[31] 4.23 4.86 ns
P[35] 4.47 5.14 ns

Notes:
1. The numbers in this table are based on the operating conditions set forth in Table 32.
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Package Overview

Table 81 shows the 10 low-cost, space-saving production package styles for the Spartan-3 family. Each package style is
available as a standard and an environmentally-friendly lead-free (Pb-free) option. The Pb-free packages include an extra
‘G’ in the package style name. For example, the standard "VQ100" package becomes "VQG100" when ordered as the
Pb-free option. The mechanical dimensions of the standard and Pb-free packages are similar, as shown in the mechanical
drawings provided in Table 83.

Not all Spartan-3 device densities are available in all packages. However, for a specific package there is a common footprint
that supports the various devices available in that package. See the footprint diagrams that follow.

Table 81: Spartan-3 Family Package Options

Package Leads Type Ma):ligum z:ﬁ:; Fo(c;;tﬁ:)int F(Iﬁ:g:;t
VQ100/VvVQG100 100 Very-thin Quad Flat Pack 63 0.5 16 x 16 1.20
CP132/CPG132(1) 132 Chip-Scale Package 89 0.5 8x8 1.10
TQ144 / TQG144 144 Thin Quad Flat Pack 97 0.5 22x22 1.60
PQ208 / PQG208 208 Quad Flat Pack 141 0.5 30.6 x 30.6 410
FT256 / FTG256 256 Fine-pitch, Thin Ball Grid Array 173 1.0 17 x 17 1.55
FG320 / FGG320 320 Fine-pitch Ball Grid Array 221 1.0 19x19 2.00
FG456 / FGG456 456 Fine-pitch Ball Grid Array 333 1.0 23 x23 2.60
FG676 / FGG676 676 Fine-pitch Ball Grid Array 489 1.0 27 x 27 2.60
FG900 / FGG900 900 Fine-pitch Ball Grid Array 633 1.0 31 x 31 2.60
FG1156 / FGG1156(1) 1156 Fine-pitch Ball Grid Array 784 1.0 35x 35 2.60

Notes:

1. The CP132, CPG132, FG1156, and FGG1156 packages are discontinued. See
http://www.xilinx.com/support/documentation/spartan-3_customer_notices.htm.

Selecting the Right Package Option

Spartan-3 FPGAs are available in both quad-flat pack (QFP) and ball grid array (BGA) packaging options. While QFP
packaging offers the lowest absolute cost, the BGA packages are superior in almost every other aspect, as summarized in
Table 82. Consequently, Xilinx recommends using BGA packaging whenever possible.

Table 82: Comparing Spartan-3 Device Packaging Options

Characteristic Quad Flat-Pack (QFP) Ball Grid Array (BGA)

Maximum User I/O 141 633

Packing Density (Logic/Area) Good Better

Signal Integrity Fair Better
Simultaneous Switching Output (SSO) Support Limited Better
Thermal Dissipation Fair Better
Minimum Printed Circuit Board (PCB) Layers 4 6

Hand Assembly/Rework Possible Very Difficult
DS099 (v3.0) October 29, 2012 www.xilinx.com
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TQ144: 144-lead Thin Quad Flat Package

The XC3S50, the XC3S200, and the XC3S400 are available in the 144-lead thin quad flat package, TQ144. All devices
share a common footprint for this package as shown in Table 91 and Figure 46.

The TQ144 package only has four separate VCCO inputs, unlike the BGA packages, which have eight separate VCCO
inputs. The TQ144 package has a separate VCCO input for the top, bottom, left, and right. However, there are still eight
separate I/O banks, as shown in Table 91 and Figure 46. Banks 0 and 1 share the VCCO_TOP input, Banks 2 and 3 share
the VCCO_RIGHT input, Banks 4 and 5 share the VCCO_BOTTOM input, and Banks 6 and 7 share the VCCO_LEFT input.

All the package pins appear in Table 91 and are sorted by bank number, then by pin name. Pairs of pins that form a
differential 1/0 pair appear together in the table. The table also shows the pin number for each pin and the pin type, as
defined earlier.

An electronic version of this package pinout table and footprint diagram is available for download from the Xilinx website at
http://www.xilinx.com/support/documentation/data_ sheets/s3_pin.zip.

Pinout Table
Table 91: TQ144 Package Pinout

Bank | YC3S400 Pin Name | Number | TYP®
0 IO_LO1N_O/VRP_0 P141 DCI
0 IO_LO1P_O/VRN_O P140 DCI
0 I0_L27N_0 P137 I/0
0 I0_L27P_0 P135 I/0
0 IO_L30N_0 P132 I/0
0 I0_L30P_0 P131 I/0
0 IO_L31N_0 P130 I/0
0 IO_L31P_0O/VREF_0 P129 VREF
0 I0_L32N_0/GCLK7 P128 GCLK
0 I0_L32P_0/GCLK6 P127 GCLK
1 10 P116 I/0
1 IO_LOTN_1/VRP_1 P113 DCI
1 I0_LO1P_1/VRN_1 P112 DCI
1 I0_L28N_1 P119 I/0
1 10_L28P_1 P118 I/0
1 IO_L31N_1/VREF_1 P123 VREF
1 I0_L31P_1 P122 I/0
1 I0_L32N_1/GCLK5 P125 GCLK
1 10_L32P_1/GCLK4 P124 GCLK
2 IO_LOTN_2/VRP_2 P108 DCI
2 I0_LO1P_2/VRN_2 P107 DCI
2 I0_L20N_2 P105 I/0
2 I0_L20P_2 P104 I/0
2 I0_L21N_2 P103 I/0
2 I0_L21P_2 P102 I/0
2 I0_L22N_2 P100 I/0
2 10_L22P_2 P99 I/0
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Table 91: TQ144 Package Pinout (Contd)

Bank | yC3S400 PinName | Number | TYP®
6,7 VCCO_LEFT P34 VCCO
6,7 VCCO_LEFT P3 VCCO
N/A GND P136 GND
N/A GND P139 GND
N/A GND P114 GND
N/A GND P117 GND
N/A GND P94 GND
N/A GND P101 GND
N/A GND P81 GND
N/A GND P88 GND
N/A GND P64 GND
N/A GND P67 GND
N/A GND P42 GND
N/A GND P45 GND
N/A GND P22 GND
N/A GND P29 GND
N/A GND P9 GND
N/A GND P16 GND
N/A VCCAUX P134 VCCAUX
N/A VCCAUX P120 VCCAUX
N/A VCCAUX P62 VCCAUX
N/A VCCAUX P48 VCCAUX
N/A VCCINT P133 VCCINT
N/A VCCINT P121 VCCINT
N/A VCCINT P61 VCCINT
N/A VCCINT P49 VCCINT

VCCAUX | CCLK P72 CONFIG
VCCAUX | DONE P71 CONFIG
VCCAUX | HSWAP_EN P142 CONFIG
VCCAUX | MO P38 CONFIG
VCCAUX | M1 P37 CONFIG
VCCAUX | M2 P39 CONFIG
VCCAUX | PROG_B P143 CONFIG
VCCAUX | TCK P110 JTAG
VCCAUX | TDI P144 JTAG
VCCAUX | TDO P109 JTAG
VCCAUX | TMS P111 JTAG
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TQ144 Footprint
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Figure 46: TQ144 Package Footprint (Top View). Note pin 1 indicator in top-left corner and logo orientation.

. VCCO: Output voltage supply for bank

VREF: User I/O or input voltage reference for
bank

n VCCINT: Internal core voltage supply (+1.2V)

4

VCCAUX: Aucxiliary voltage supply (+2.5V)
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Table 93: PQ208 Package Pinout (Contd)

Bank Pin Name o B Names | Number | TYPe
3 10_L20P_3 10_L20P_3 P114 /0
3 IO_L21N_3 IO_L21N_3 P117 1’0
3 I0_L21P_3 I0_L21P_3 P116 I/0
3 10_L22N_3 10_L22N_3 P120 /0
3 I0_L22P_3 I0_L22P_3 P119 1’0
3 I0_L23N_3 I0_L23N_3 P123 I/0
3 10_L23P_3/VREF_3 10_L23P_3/VREF_3 P122 VREF
3 I0_L24N_3 I0_L24N_3 P125 1’0
3 I0_L24P_3 I0_L24P_3 P124 I/0
3 N.C. (®) IO_L39N_3 P128 /0
3 N.C. (®) I0_L39P_3 P126 I/0
3 I0_L40N_3/VREF_3 I0_L40N_3/VREF_3 P131 VREF
3 10_L40P_3 10_L40P_3 P130 /0
3 VCCO_3 VCCO_3 P110 VCCO
3 VCCO_3 VCCO_3 P127 VCCO
4 10 10 P93 /0
4 N.C. (®) 10 P97 /0
4 IO/VREF_4 IO/VREF_4 P85 VREF
4 N.C. (®) IO/VREF_4 P96 VREF
4 IO/VREF_4 IO/VREF_4 P102 VREF
4 IO_LO1N_4/VRP_4 IO_LO1N_4/VRP_4 P101 DCI
4 I0_LO1P_4/VRN_4 I0_LO1P_4/VRN_4 P100 DCI
4 I0O_L25N_4 I0O_L25N_4 P95 I/0
4 I0_L25P_4 I0_L25P_4 P94 I/0
4 10_L27N_4/DIN/DO 10_L27N_4/DIN/DO P92 DUAL
4 10_L27P_4/DA 10_L27P_4/DA P90 DUAL
4 I0_L30N_4/D2 I0_L30N_4/D2 P87 DUAL
4 10_L30P_4/D3 10_L30P_4/D3 P86 DUAL
4 IO_L31N_4/INIT_B IO_L31N_4/INIT_B P83 DUAL
4 I0_L31P_4/DOUT/BUSY | I0_L31P_4/DOUT/BUSY P81 DUAL
4 10_L32N_4/GCLK1 10_L32N_4/GCLK1 P80 GCLK
4 10_L32P_4/GCLKO 10_L32P_4/GCLKO P79 GCLK
4 VCCO_4 VCCO_4 P84 VCCO
4 VCCO_4 VCCO_4 P98 VCCO
5 10 10 P63 /0
5 10 10 P71 I/0
5 IO/VREF_5 IO/VREF_5 P78 VREF
5 I0_LO1N_5/RDWR_B I0_LO1N_5/RDWR_B P58 DUAL
5 I0_LO1P_5/CS_B I0_LO1P_5/CS_B P57 DUAL
5 I0_L10N_5/VRP_5 I0_L10N_5/VRP_5 P62 DCI
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Table 96: FT256 Package Pinout (Cont’d)

Bank XC3S200, );?:ﬁ:(r)]?é XC3S51000 F"\lrﬁIS:bI:irn Type
6 I0_L16P_6 N3 I/0
6 IO_L17N_6 N2 I/0
6 I0_L17P_6/VREF_6 N1 VREF
6 IO_L19N_6 M4 I/0
6 I0_L19P_6 M3 I/0
6 I0_L20N_6 M2 110
6 I0_L20P_6 M1 I/0
6 I0_L21N_6 L5 I/0
6 I0_L21P_6 L4 110
6 I0_L22N_6 L3 I/0
6 10_L22P_6 L2 I/0
6 I0_L23N_6 K5 I/0
6 I0_L23P_6 K4 110
6 I0_L24N_6/VREF_6 K3 VREF
6 10_L24P_6 K2 I/0
6 IO_L39N_6 J4 110
6 I0_L39P_6 J3 I/0
6 I0_L40N_6 J2 I/0
6 I0_L40P_6/VREF_6 J1 VREF
6 VCCO_6 J5 VCCO
6 VCCO_6 J6 VCCO
6 VCCO_6 K6 VCCO
7 10 G2 I/0
7 I0_LOIN_7/VRP_7 C1 DCI
7 I0_LO1P_7/VRN_7 B1 DCI
7 IO_L16N_7 c2 I/0
7 I0_L16P_7/VREF_7 C3 VREF
7 I0_L17N_7 D1 I/0
7 I0_L17P_7 D2 I/0
7 IO_L19N_7/VREF_7 E3 VREF
7 I0_L19P_7 D3 I/0
7 I0_L20N_7 E1 I/0
7 10_L20P_7 E2 I/0
7 I0_L21N_7 F4 I/0
7 I0_L21P_7 E4 I/0
7 I0_L22N_7 F2 I/0
7 10_L22P_7 F3 I/0
7 I0_L23N_7 G5 I/0
7 10_L23P_7 F5 I/0
7 I0_L24N_7 G3 I/0
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Table 98: FG320 Package Pinout (Contd)

Bank XC3S5400, Xlgi?\sl] 22‘% XC3S1500 PinFﬁsrznober Type
N/A VCCINT N6 VCCINT
N/A VCCINT N7 VCCINT

VCCAUX | CCLK T15 CONFIG
VCCAUX | DONE R15 CONFIG
VCCAUX | HSWAP_EN E6 CONFIG
VCCAUX | MO P5 CONFIG
VCCAUX | M1 u3 CONFIG
VCCAUX | M2 R4 CONFIG
VCCAUX | PROG_B E5 CONFIG
VCCAUX | TCK E14 JTAG
VCCAUX | TDI D4 JTAG
VCCAUX | TDO D15 JTAG
VCCAUX | TMS B16 JTAG

User I/Os by Bank
Table 99 indicates how the available user-I/O pins are distributed between the eight 1/0 banks on the FG320 package.

Table 99: User I/0s Per Bank in FG320 Package

i P All Possible I/0 Pins by Type
Package Edge | 1/0 Bank Ma):;gum Ll\\l;g)gn;u_m v Iyp
airs /o DUAL DCI VREF
0 26 11 19 0 2 3 2
Top
1 26 11 19 0 2 3 2
2 29 14 23 0 2 4 0
Right
3 29 14 23 0 2 4 0
4 27 11 13 6 2 4 2
Bottom
5 26 11 13 6 2 3 2
6 29 14 23 0 2 4 0
Left
7 29 14 23 0 2 4 0
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FG456: 456-lead Fine-pitch Ball Grid Array

The 456-lead fine-pitch ball grid array package, FG456, supports four different Spartan-3 devices, including the XC3S400,
the XC3S1000, the XC3S1500, and the XC3S2000. The footprints for the XC3S1000, the XC3S1500, and the XC3S2000
are identical, as shown in Table 100 and Figure 51. The XC3S400, however, has fewer 1/O pins which consequently results
in 69 unconnected pins on the FG456 package, labeled as “N.C.” In Table 100 and Figure 51, these unconnected pins are
indicated with a black diamond symbol (@).

All the package pins appear in Table 100 and are sorted by bank number, then by pin name. Pairs of pins that form a
differential 1/0 pair appear together in the table. The table also shows the pin number for each pin and the pin type, as
defined earlier.

If there is a difference between the XC3S400 pinout and the pinout for the XC3S1000, the XC3S1500, or the XC3S2000,
then that difference is highlighted in Table 100. If the table entry is shaded grey, then there is an unconnected pin on the
XC3S400 that maps to a user-I/0 pin on the XC3S1000, XC3S1500, and XC3S2000. If the table entry is shaded tan, then
the unconnected pin on the XC3S400 maps to a VREF-type pin on the XC3S1000, the XC3S1500, or the XC3S2000. If the
other VREF pins in the bank all connect to a voltage reference to support a special /0 standard, then also connect the N.C.
pin on the XC3S400 to the same VREF voltage. This provides maximum flexibility as you could potentially migrate a design
from the XC3S400 device to an XC3S1000, an XC3S1500, or an XC3S2000 FPGA without changing the printed circuit
board.

An electronic version of this package pinout table and footprint diagram is available for download from the Xilinx website at
http://www.xilinx.com/support/documentation/data_ sheets/s3_pin.zip.

Pinout Table
Table 100: FG456 Package Pinout

Bank Pin Name O Name " | pin Number | TYPe
0 10 10 A10 /0
0 10 10 D9 e
0 10 10 D10 e}
0 10 10 F6 e}
0 IO/VREF_0 IO/VREF_0 A3 VREF
0 IO/VREF_0 IO/VREF_0 c7 VREF
0 N.C. (#) IO/VREF_0 E5 VREF
0 IO/VREF_0 IO/VREF_0 F7 VREF
0 IO_LO1N_O/VRP_O IO_LO1N_O/VRP_O B4 DCI
0 IO_LO1P_0/VRN_0 10_LO1P_0/VRN_0 A4 DCI
0 IO_LO6N_0 IO_LO6N_0 D5 e}
0 IO_LO6P_0 I0_LO06P_0 C5 e
0 I0_LO9N_O IO_LO9N_0 B5 e}
0 IO_LO9P_0 IO_LO9P_0 A5 e}
0 IO_L10N_0 IO_L10N_O E6 e
0 IO_L10P_0 IO_L10P_0 D6 e}
0 IO_L15N_0 IO_L15N_0 Cé e}
0 IO_L15P_0 IO_L15P_0 B6 e
0 IO_L16N_0 IO_L16N_0 E7 e}
0 I0_L16P_0 I0_L16P_0 D7 e}
0 N.C. () IO_L19N_0 B7 /0
0 N.C. (®) IO_L19P_0 A7 /0
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Table 100: FG456 Package Pinout (Contd)

Bank Pin Name O Name " pin Number | TYPe
2 I0_L21P_2 I0_L21P_2 E22 e}
2 IO_L22N_2 IO_L22N_2 G17 /0
2 I0_L22P_2 10_L22P_2 G18 e}
2 |0_L23N_2/VREF_2 |0_L23N_2/VREF_2 F19 VREF
2 |0_L23P_2 |0_L23P_2 G19 e
2 IO_L24N_2 IO_L24N_2 F20 e}
2 I0_L24P_2 10_L24P_2 F21 e}
2 N.C. (®) IO_L26N_2 G20 e}
2 N.C. () I0_L26P_2 H19 /0
2 IO_L27N_2 IO_L27N_2 G21 e}
2 I0_L27P_2 |0_L27P_2 G22 /0
2 N.C. () IO_L28N_2 H18 /0
2 N.C. () |0_L28P_2 J17 /0
2 N.C. (®) IO_L29N_2 H21 o)
2 N.C. () I0_L29P_2 H22 /0
2 N.C. () IO_L31N_2 J18 /0
2 N.C. (®) I0_L31P_2 J19 /0
2 N.C. () IO_L32N_2 Jo1 /0
2 N.C. () |O_L32P_2 Jo2 /0
2 N.C. (®) IO_L33N_2 K17 o)
2 N.C. () |O_L33P_2 K18 /0
2 |0_L34N_2/VREF_2 |0_L34N_2/VREF_2 K19 VREF
2 |0_L34P_2 |0_L34P_2 K20 e
2 IO_L35N_2 IO_L35N_2 K21 e}
2 I0_L35P_2 I0_L35P_2 K22 e}
2 |O_L38N_2 |O_L38N_2 L17 /0
2 |0_L38P_2 |O_L38P_2 L18 e}
2 IO_L39N_2 IO_L39N_2 L19 e}
2 |O_L39P_2 |O_L39P_2 L20 e
2 |O_L40N_2 |O_L40N_2 L21 e}
2 |O_L40P_2/VREF_2 |O_L40P_2/VREF_2 L22 VREF
2 VCCO_2 VCCO_2 H17 VCCO
2 VCCO_2 VCCO_2 H20 VCCO
2 VCCO_2 VCCO_2 J16 VCCO
2 VCCO_2 VCCO_2 K16 VCCO
2 VCCO_2 VCCO_2 L16 VCCO
3 10 10 Y21 /0
3 I0_LOIN_3/VRP_3 I0_LOIN_3/VRP_3 Y20 DCI
3 10_LO1P_3/VRN_3 10_LO1P_3/VRN_3 Y19 DCI
3 IO_L16N_3 IO_L16N_3 w22 e}
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Table 100: FG456 Package Pinout (Contd)

Bank PinName | pinName | PinNumber TYP®
3 VCCO_3 VCCO_3 N16 VCCO
3 VCCO_3 VCCO_3 P16 VCCO
3 VCCO_3 VCCO_3 R17 VCCO
3 VCCO_3 VCCO_3 R20 VCCO
4 10 10 ui6 I/O
4 10 10 Uiz I/O
4 10 10 W13 I/0
4 10 10 W14 I/O
4 IO/VREF_4 IO/VREF_4 AB13 VREF
4 IO/VREF_4 IO/VREF_4 V18 VREF
4 IO/VREF_4 IO/VREF_4 Y16 VREF
4 IO_LO1N_4/VRP_4 IO_LO1N_4/VRP_4 AA20 DCI
4 I0_LO1P_4/VRN_4 I0_LO1P_4/VRN_4 AB20 DCI
4 N.C. (®) IO_LO5N_4 AA19 I/0
4 N.C. (#) IO_LO5P_4 AB19 I/0
4 I0_LO6N_4/VREF_4 I0_LO6N_4/VREF_4 w18 VREF
4 I0_LO6P_4 I0_LO6P_4 Y18 I/O
4 I0O_LO9N_4 I0O_LO9N_4 AA18 I/O
4 I0_LO9P_4 I0_LO9P_4 AB18 I/0
4 IO_L10N_4 IO_L10N_4 V17 I/0
4 I0_L10P_4 I0_L10P_4 W17 I/O
4 I0_L15N_4 I0_L15N_4 Y17 I/0
4 I0O_L15P_4 I0O_L15P_4 AA17 I/O
4 IO_L16N_4 IO_L16N_4 V16 I/O
4 I0_L16P_4 I0_L16P_4 W16 I/0
4 N.C. (®) IO_L19N_4 AA16 I/0
4 N.C. (®) I0_L19P_4 AB16 1/0
4 N.C. (®) I0_L22N_4/ V15 VREF

VREF_4
4 N.C. (#) I0_L22P_4 W15 I/0
4 I0_L24N_4 I0_L24N_4 AA15 I/0
4 I0_L24P_4 I0_L24P_4 AB15 I/O
4 IO_L25N_4 I0_L25N_4 ui4 I/O
4 I0_L25P_4 I0_L25P_4 Vi4 I/0
4 I0_L27N_4/DIN/DO I0_L27N_4/DIN/DO AA14 DUAL
4 10_L27P_4/DA 10_L27P_4/DA AB14 DUAL
4 I0_L28N_4 I0_L28N_4 uU13 I/0
4 10_L28P_4 10_L28P_4 V13 I/O
4 I0O_L29N_4 I0_L29N_4 Y13 I/O
4 I0_L29P_4 I0_L29P_4 AA13 I/0
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Table 103: FG676 Package Pinout (Contd)

XC351000

XC3S51500

XC3S2000

XC3S4000

XC3S5000

FG676 Pin

Bank Pin Name Pin Name Pin Name Pin Name Pin Name Number Type
5 |10_LO1P_5/CS_B 10_LO1P_5/CS_B 10_LO1P_5/CS_B 10_LO1P_5/CS_B I0_LO1P_5/CS_B AB5 DUAL
5 |10_LO04N_5 10_LO04N_5 10_LO04N_5 10_LO04N_5 10_LO04N_5 AE4 1/0
5 |10_L04P_5 10_L04P_5 10_L04P_5 10_L04P_5 10_L04P_5 AD4 I/0
5 |10_LO5N_5 10_LO5N_5 10_LO5N_5 10_LO5N_5 10_LO5N_5 AB6 1/0
5 |10_LO5P_5 10_LO5P_5 10_LO5P_5 10_LO5P_5 10_LO5P_5 AAB 1/O
5 |10_LO6N_5 10_LO6N_5 10_LO6N_5 10_LO6N_5 10_LO6N_5 AE5 1/0
5 |10_LO6P_5 10_L06P_5 10_L06P_5 10_L06P_5 10_LO6P_5 AD5 I/O
5 |10_LO7N_5 10_LO7N_5 10_LO7N_5 10_LO7N_5 10_LO7N_5 AD6 1/0
5 |I10_LO7P_5 10_LO7P_5 10_LO7P_5 10_LO7P_5 10_LO7P_5 AC6 I/O
5 |10_LO8N_5 10_LO8N_5 10_LO8N_5 10_LO8N_5 10_LO8N_5 AF6 1/0
5 |10_L0O8P_5 10_L08P_5 10_L08P_5 10_L08P_5 10_L08P_5 AE6 I/O
5 |10_LO9N_5 10_LO9N_5 10_LO9N_5 10_LO9N_5 10_LO9N_5 AC7 1/0
5 |10_LO9P_5 10_LO9P_5 10_LO09P_5 10_LO09P_5 10_L09P_5 AB7 1/0
5 |IO0_L10N_5/VRP_5 10_L10N_5/VRP_5 10_L10N_5/VRP_5 10_L10N_5/VRP_5 10_L10N_5/VRP_5 AF7 DCI
5 |IO_L10P_5/VRN_5 10_L10P_5/VRN_5 10_L10P_5/VRN_5 10_L10P_5/VRN_5 10_L10P_5/VRN_5 AE7 DCI
5 |N.C.(®) IO_L11N_5/VREF_5 |IO_L11N_5/VREF_5 |IO_L11N_5/VREF_5 |IO_L11N_5/VREF_5 AB8 VREF
5 |N.C.(®) I0_L11P_5 I0_L11P_5 I0_L11P_5 I0_L11P_5 AA8 I/0
5 |N.C.(®) I0_L12N_5 I0_L12N_5 I0_L12N_5 I0_L12N_5 AD8 I/0
5 |N.C.(®) 10_L12P_5 10_L12P_5 10_L12P_5 10_L12P_5 AC8 I/0
5 |IO_L15N_5 I0_L15N_5 I0_L15N_5 I0_L15N_5 I0_L15N_5 AF8 1/O
5 |I0_L15P_5 I0_L15P_5 I0_L15P_5 10_L15P_5 10_L15P_5 AE8 I/0
5 |I0O_L16N_5 10_L16N_5 10_L16N_5 10_L16N_5 I0_L16N_5 AA9 1/O
5 |I10_L16P_5 10_L16P_5 10_L16P_5 10_L16P_5 10_L16P_5 Y9 I/O
5 |N.C.(®) 10_L18N_5 10_L18N_5 10_L18N_5 10_L18N_5 AE9 I/0
5 |N.C.(®) 10_L18P_5 10_L18P_5 10_L18P_5 10_L18P_5 AD9 I/0
5 |I0_L19N_5 10_L19N_5 10_L19N_5 10_L19N_5 I0_L19N_5 AA10 1/0
5 |IO_L19P_5/VREF_5 |IO_L19P_5/VREF_5 |IO_L19P_5/VREF_5 |IO_L19P_5/VREF_5 |IO_L19P_5/VREF_5 Y10 VREF
5 |10_L22N_5 10_L22N_5 10_L22N_5 10_L22N_5 10_L22N_5 AC10 1/0
5 |10_L22P_5 10_L22P_5 10_L22P_5 10_L22P_5 10_L22P_5 AB10 I/0
5 |N.C.(®) 10_L23N_5 10_L23N_5 10_L23N_5 10_L23N_5 AF10 /0
5 |N.C.(®) 10_L23P_5 10_L23P_5 10_L23P_5 10_L23P_5 AE10 I/0
5 |I10_L24N_5 10_L24N_5 10_L24N_5 10_L24N_5 10_L24N_5 Y11 I/0
5 |10_L24P_5 10_L24P_5 10_L24P_5 10_L24P_5 10_L24P_5 W11 1/0
5 |I0_L25N_5 I0_L25N_5 I0_L25N_5 I0_L25N_5 10_L25N_5 AB11 I/0
5 |10_L25P_5 10_L25P_5 10_L25P_5 10_L25P_5 10_L25P_5 AA11 1/0
5 |N.C.(®) 10_L26N_5 10_L26N_5 10_L26N_5 10_L26N_5 AF11 I/0
5 |N.C.(®) 10_L26P_5 10_L26P_5 10_L26P_5 10_L26P_5 AE11 /0
5 |I10_L27N_5/VREF_5 |IO_L27N_5/VREF_5 |IO_L27N_5/VREF_5 |IO_L27N_5/VREF_5 |IO_L27N_5/VREF_5 Y12 VREF
5 I0_L27P_5 10_L27P_5 10_L27P_5 10_L27P_5 10_L27P_5 W12 /0
5 |10_L28N_5/D6 10_L28N_5/D6 10_L28N_5/D6 10_L28N_5/D6 10_L28N_5/D6 AB12 DUAL
5 |10_L28P_5/D7 10_L28P_5/D7 10_L28P_5/D7 10_L28P_5/D7 10_L28P_5/D7 AA12 DUAL
5 |10_L29N_5 10_L29N_5 10_L29N_5 10_L29N_5 10_L29N_5 AF12 1/O
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& XILINX.

Spartan-3 FPGA Family: Pinout Descriptions

Table 107: FG900 Package Pinout (Contd)

Bank PinName | Pinfame | Number | TYPe
3 I0_L21P_3 10_L21P_3 Y23 /0
3 I0_L22N_3 I0_L22N_3 Y26 /0
3 I0_L22P_3 10_L22P_3 Y25 /0
3 I0_L23N_3 |0_L23N_3 Y28 /0
3 |0_L23P_3/VREF_3 |0_L23P_3/VREF_3 Y27 VREF
3 I0_L24N_3 I0_L24N_3 Y30 /0
3 I0_L24P_3 10_L24P_3 Y29 /0
3 I0_L26N_3 10_L26N_3 W30 /0
3 I0_L26P_3 I0_L26P_3 W29 /0
3 I0_L27N_3 I0_L27N_3 V21 /0
3 I0_L27P_3 10_L27P_3 w21 /0
3 I0_L28N_3 I0_L28N_3 V23 /0
3 I0_L28P_3 I0_L28P_3 V22 /0
3 I0_L29N_3 IO_L29N_3 V25 /0
3 I0_L29P_3 I0_L29P_3 W26 /0
3 I0_L31N_3 IO_L31N_3 V30 /0
3 I0_L31P_3 I0_L31P_3 V29 /0
3 I0_L32N_3 I0_L32N_3 U22 /0
3 I0_L32P_3 10_L32P_3 U21 /0
3 I0_L33N_3 I0_L33N_3 u2s /0
3 I0_L33P_3 I0_L33P_3 U24 /0
3 I0_L34N_3 |0_L34N_3 U29 /0
3 |0_L34P_3/VREF_3 |0_L34P_3/VREF_3 U28 VREF
3 I0_L35N_3 I0_L35N_3 T22 /0
3 I0_L35P_3 |0_L35P_3 T21 /0
3 I0_L37N_3 I0_L37N_3 T24 /0
3 I0_L37P_3 I0_L37P_3 T23 /0
3 I0_L38N_3 |0_L38N_3 T26 /0
3 I0_L38P_3 I0_L38P_3 T25 /0
3 IO_L39N_3 I0_L39N_3 T28 /0
3 I0_L39P_3 10_L39P_3 To7 /0
3 I0_L4ON_3/VREF_3 |O_L40N_3/VREF_3 T30 VREF
3 |0_L40P_3 |0_L40P_3 T29 /0
3 N.C. (®) |O_L46N_3 w23 /0
3 N.C. (®) |0_L46P_3 W22 /0
3 N.C. (®) I0_L47N_3 W25 110
3 N.C. (®) |0_L47P_3 w24 /0
3 N.C. (®) IO_L48N_3 w28 /0
3 N.C. (®) |0_L48P_3 w27 e}
3 N.C. (®) |0_L50N_3 Va7 /0
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& XILINX. Spartan-3 FPGA Family: Pinout Descriptions

Table 107: FG900 Package Pinout (Contd)

Bank | pioName | Pinkame . | Number | TP
N/A GND GND K30 GND
N/A GND GND P30 GND
N/A GND GND u3o0 GND
N/A GND GND AA30 GND
N/A GND GND AE30 GND
N/A GND GND AJ30 GND
N/A GND GND AK30 GND
N/A GND GND AK2 GND
N/A VCCAUX VCCAUX F4 VCCAUX
N/A VCCAUX VCCAUX K4 VCCAUX
N/A VCCAUX VCCAUX P4 VCCAUX
N/A VCCAUX VCCAUX u4 VCCAUX
N/A VCCAUX VCCAUX AA4 VCCAUX
N/A VCCAUX VCCAUX AE4 VCCAUX
N/A VCCAUX VCCAUX D6 VCCAUX
N/A VCCAUX VCCAUX AG6 VCCAUX
N/A VCCAUX VCCAUX D10 VCCAUX
N/A VCCAUX VCCAUX AG10 VCCAUX
N/A VCCAUX VCCAUX D14 VCCAUX
N/A VCCAUX VCCAUX AG14 VCCAUX
N/A VCCAUX VCCAUX D17 VCCAUX
N/A VCCAUX VCCAUX AG17 VCCAUX
N/A VCCAUX VCCAUX D21 VCCAUX
N/A VCCAUX VCCAUX AG21 VCCAUX
N/A VCCAUX VCCAUX D25 VCCAUX
N/A VCCAUX VCCAUX AG25 VCCAUX
N/A VCCAUX VCCAUX F27 VCCAUX
N/A VCCAUX VCCAUX K27 VCCAUX
N/A VCCAUX VCCAUX P27 VCCAUX
N/A VCCAUX VCCAUX ua27 VCCAUX
N/A VCCAUX VCCAUX AA27 VCCAUX
N/A VCCAUX VCCAUX AE27 VCCAUX
N/A VCCINT VCCINT L11 VCCINT
N/A VCCINT VCCINT R11 VCCINT
N/A VCCINT VCCINT T11 VCCINT
N/A VCCINT VCCINT Y11 VCCINT
N/A VCCINT VCCINT M12 VCCINT
N/A VCCINT VCCINT N12 VCCINT
N/A VCCINT VCCINT P12 VCCINT
N/A VCCINT VCCINT ui2 VCCINT
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& XILINX.

Spartan-3 FPGA Family: Pinout Descriptions

Table 110: FG1156 Package Pinout (Contd)

Bank | pin'Name PinName | PinNumber | TP
7 I0_LO1P_7/VRN_7 I0_LO1P_7/VRN_7 c2 DCI
7 I0_LO2N_7 IO_LO2N_7 D1 I/0
7 10_L02P_7 I0_L02P_7 D2 I/0
7 I0_LO3N_7/VREF_7 IO_LO3N_7/VREF_7 E2 VREF
7 I0_LO3P_7 I0_LO3P_7 E3 I/0
7 I0_L04N_7 IO_LO4N_7 F3 I/0
7 10_L04P_7 I0_L04P_7 F4 I/0
7 I0_LO5N_7 IO_LO5N_7 F1 I/0
7 I0_LO5P_7 I0_LO5P_7 F2 I/0
7 I0_LO6N_7 IO_LO6N_7 G5 I/0
7 10_L0O6P_7 I0_LO6P_7 G6 I/0
7 I0_LO7N_7 IO_LO7N_7 H5 I/0
7 I0_LO7P_7 I0_LO7P_7 H6 I/0
7 I0_LO8N_7 IO_LO8N_7 H1 I/0
7 10_L08P_7 I0_LO8P_7 H2 I/0
7 I0_LO9N_7 IO_LO9N_7 J6 I/0
7 10_L0O9P_7 I0_LO9P_7 J7 I/0
7 I0_L10N_7 IO_L10N_7 J4 I/0
7 I0_L10P_7/VREF_7 IO_L10P_7/VREF_7 H4 VREF
7 I0_L11N_7 IO_L11N_7 J2 I/0
7 I0_L11P_7 IO_L11P_7 J3 I/0
7 I0_L12N_7 I0_L12N_7 K9 I/0
7 10_L12P_7 I0_L12P_7 J8 I/0
7 I0_L13N_7 IO_L13N_7 K7 I/0
7 I0_L13P_7 I0_L13P_7 K8 I/0
7 I0_L14N_7 IO_L14N_7 K5 I/0
7 I0_L14P_7 I0_L14P_7 K6 I/0
7 I0_L15N_7 IO_L15N_7 K3 I/0
7 I0_L15P_7 I0_L15P_7 K4 I/0
7 I0_L16N_7 IO_L16N_7 K1 I/0
7 I0_L16P_7/VREF_7 I0_L16P_7/VREF_7 K2 VREF
7 I0_L17N_7 IO_L17N_7 L9 I/0
7 I0_L17P_7 I0_L17P_7 L10 I/0
7 IO_L19N_7/VREF_7 IO_L19N_7/VREF_7 L1 VREF
7 I0_L19P_7 I0_L19P_7 L2 I/O
7 I0_L20N_7 IO_L20N_7 M10 I/0
7 10_L20P_7 I0_L20P_7 M11 I/0
7 I0_L21N_7 I0_L21N_7 M7 I/O
7 10_L21P_7 I0_L21P_7 M8 I/0
7 I0_L22N_7 I0_L22N_7 M5 I/0
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