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PRODUCT NOT RECOMMENDED FOR NEW DESIGNS
& XILINX. Spartan-3 FPGA Family: Functional Description

ESD Protection

Clamp diodes protect all device pads against damage from Electro-Static Discharge (ESD) as well as excessive voltage
transients. Each 1/0 has two clamp diodes: One diode extends P-to-N from the pad to V¢ and a second diode extends
N-to-P from the pad to GND. During operation, these diodes are normally biased in the off state. These clamp diodes are
always connected to the pad, regardless of the signal standard selected. The presence of diodes limits the ability of
Spartan-3 FPGA I/Os to tolerate high signal voltages. The V,\ absolute maximum rating in Table 28, page 58 specifies the
voltage range that I/Os can tolerate.

Slew Rate Control and Drive Strength

Two options, FAST and SLOW, control the output slew rate. The FAST option supports output switching at a high rate. The
SLOW option reduces bus transients. These options are only available when using one of the LVCMOS or LVTTL standards,
which also provide up to seven different levels of current drive strength: 2, 4, 6, 8, 12, 16, and 24 mA. Choosing the
appropriate drive strength level is yet another means to minimize bus transients.

Table 7 shows the drive strengths that the LVCMOS and LVTTL standards support.

Table 7: Programmable Output Drive Current

Signal Standard Current Drive (mA)
(IOSTANDARD) 2 4 6 8 12 16 24
LVTTL v
LVCMOS33 A A A A I
LVCMOS25 ol v v Y
LVCMOS18 oo v v Y=
LVCMOS15 I A A A e
LVCMOS12 ol v === -

Boundary-Scan Capability

All Spartan-3 FPGA 10Bs support boundary-scan testing compatible with IEEE 1149.1 standards. During boundary- scan
operations such as EXTEST and HIGHZ the 1/O pull-down resistor is active. For more information, see Boundary-Scan
(JTAG) Mode, page 50, and refer to the “Using Boundary-Scan and BSDL Files” chapter in UG331.

SelectlO Interface Signal Standards

The IOBs support 18 different single-ended signal standards, as listed in Table 8. Furthermore, the majority of IOBs can be
used in specific pairs supporting any of eight differential signal standards, as shown in Table 9.

To define the SelectlO™ interface signaling standard in a design, set the IOSTANDARD attribute to the appropriate setting.
Xilinx provides a variety of different methods for applying the IOSTANDARD for maximum flexibility. For a full description of
different methods of applying attributes to control IOSTANDARD, refer to the “Using I/O Resources” chapter in UG331.

Together with placing the appropriate 1/0 symbol, two externally applied voltage levels, Voo and Ve, select the desired
signal standard. The V¢ lines provide current to the output driver. The voltage on these lines determines the output
voltage swing for all standards except GTL and GTLP.

All single-ended standards except the LVCMOS, LVTTL, and PCI varieties require a Reference Voltage (Vggg) to bias the
input-switching threshold. Once a configuration data file is loaded into the FPGA that calls for the I/Os of a given bank to use
such a signal standard, a few specifically reserved 1/O pins on the same bank automatically convert to Vyeg inputs. When
using one of the LVCMOS standards, these pins remain I/Os because the Vg voltage biases the input-switching
threshold, so there is no need for Vgeg Select the Voo and Vyep levels to suit the desired single-ended standard according
to Table 8.
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The DCI feature operates independently for each of the device’s eight banks. Each bank has an ‘N’ reference pin (VRN) and
a ‘P’ reference pin, (VRP), to calibrate driver and termination resistance. Only when using a DCI standard on a given bank
do these two pins function as VRN and VRP. When not using a DCI standard, the two pins function as user I/Os. As shown
in Figure 9, add an external reference resistor to pull the VRN pin up to Vcco and another reference resistor to pull the VRP
pin down to GND. Also see Figure 42, page 116. Both resistors have the same value—commonly 50Q—uwith one-percent
tolerance, which is either the characteristic impedance of the line or twice that, depending on the DCI standard in use.
Standards having a symbol name that contains the letters “DV2” use a reference resistor value that is twice the line
impedance. DCI adjusts the output driver impedance to match the reference resistors’ value or half that, according to the
standard. DCI always adjusts the on-chip termination resistors to directly match the reference resistors’ value.

One of eight

V
1/0 Banks cco

RREF (1%)
VRN

=

Rrer (1%)

DS099-2_04_082104

Figure 9: Connection of Reference Resistors (Rgrgf)

The rules guiding the use of DCI standards on banks are as follows:

* No more than one DCI I/O standard with a Single Termination is allowed per bank.
* No more than one DCI I/O standard with a Split Termination is allowed per bank.

e Single Termination, Split Termination, Controlled- Impedance Driver, and Controlled-Impedance Driver with Half
Impedance can co-exist in the same bank.

See also The Organization of IOBs into Banks, immediately below, and DCI: User I/O or Digitally Controlled Impedance
Resistor Reference Input, page 115.

The Organization of IOBs into Banks

IOBs are allocated among eight banks, so that each side of the device has two banks, as shown in Figure 10. For all

packages, each bank has independent Vggglines. For example, Vgeg Bank 3 lines are separate from the Vyeg lines going
to all other banks.

For the Very Thin Quad Flat Pack (VQ), Plastic Quad Flat Pack (PQ), Fine Pitch Thin Ball Grid Array (FT), and Fine Pitch Ball
Grid Array (FG) packages, each bank has dedicated V¢glines. For example, the VocoBank 7 lines are separate from the
Vceolines going to all other banks. Thus, Spartan-3 devices in these packages support eight independent Vg supplies.

Bank O Bank 1

Bank 7
Bank 2

Bank 6
Bank 3

Bank 5 Bank 4

DS099-2_03_082104

Figure 10: Spartan-3 FPGA I/0O Banks (Top View)
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* Phase Shifting: The DCM provides the ability to shift the phase of all its output clock signals with respect to its input

clock signal.

The DCM has four functional components: the Delay-Locked Loop (DLL), the Digital Frequency Synthesizer (DFS), the
Phase Shifter (PS), and the Status Logic. Each component has its associated signals, as shown in Figure 19.

| ———————— =
| DCM |
| |
PSINCDEC —|> Phase |
PSEN — Shifter —T1 ~ PSDONE
PSCLK—I> |
| |
I I Clock
| oc
CLKIN : ® i CLKO Distribution
I o 2 2 i CLK90 Delay
|8 3 & [+ CLK180
@ > 5 = CLK270
I £ o o t CLK2X180
| —= CLKDV
| |
| bFs [+ CLKFX
[ DLL = CLKFX180
|
: Logic 7> STATUS [7:0]

DS099-2_07_040103

Figure 19: DCM Functional Blocks and Associated Signals

Delay-Locked Loop (DLL)

The most basic function of the DLL component is to eliminate clock skew. The main signal path of the DLL consists of an
input stage, followed by a series of discrete delay elements or taps, which in turn leads to an output stage. This path together

with logic for phase detection and control forms a system complete with feedback as shown in Figure 20.

\\\ —>CLKO
\\\ S ——  CLK90
: 8 I——— CLK180
g = CLK270
Del Del Del Del % CLK2X
CLKIN i P R T L O 1| O ——= cLkax180
—— CLKDV
~—| Control |—> LOCKED
Phase
CLKFB Detection
RST DS099-2_08_041103

Figure 20: Simplified Functional Diagram of DLL
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Figure 24: Spartan-3 FPGAs Clock Network (Top View)
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Table 35: Recommended Operating Conditions for User I/Os Using Single-Ended Standards

Signal Standard Veeo VRer ViL ViH

(IOSTANDARD) Min (V) | Nom (V) | Max(V) | Min(V) | Nom (V) | Max (V) Max (V) Min (V)
GTL®) - - - 0.74 0.8 0.86 Vger — 0.05 Vger + 0.05
GTL_DCI - 1.2 - 0.74 0.8 0.86 Vgee — 0.05 Vger + 0.05
GTLP®) - - - 0.88 1 1.12 Vger — 0.1 Vgee + 0.1
GTLP_DCI - 1.5 - 0.88 1 1.12 Vger - 0.1 Vger + 0.1
HSLVDCI_15 1.4 1.5 1.6 - 0.75 - Vgeg — 0.1 Vgeg + 0.1
HSLVDCI_18 1.7 1.8 1.9 - 0.9 - Vgeg — 0.1 Vger + 0.1
HSLVDCI_25 2.3 2.5 2.7 - 1.25 - Vger — 0.1 Vgere + 0.1
HSLVDC|_33 3.0 3.3 3.465 - 1.65 - VREF -0.1 VREF +0.1
HSTL_I, HSTL_I_DCI 1.4 1.5 1.6 0.68 0.75 0.9 Vgeg — 0.1 Vgeg + 0.1
HSTL_III,
HSTL?IILDCI 14 1.5 1.6 - 0.9 - VREF -0.1 VREF +0.1
HSTL_I_18,
HSTL I DCL 18 1.7 1.8 1.9 0.8 0.9 1.1 Vggr — 0.1 Vger + 0.1
HSTL_II_18, _ _ _
HSTL_”_DC'_1 8 1.7 1.8 1.9 0.9 VREF 0.1 VREF +0.1
HSTL_III_18,
HSTL7|||7D0|718 1.7 1.8 1.9 - 11 - VREF_ 0.1 VREF +0.1
LVCMOS12 1.14 1.2 1.3 - - - 0.37V¢eco 0.58V¢cco
LVCMOS15,
LVDCI_15, 1.4 1.5 1.6 - - - 0.30V¢co 0.70V¢co
LvDCI_Dv2_15
LVCMOS18,
LVDCI_18, 1.7 1.8 1.9 - - - 0.30V 0.70V
LvDCI_Dv2_18 ceo ceo
LVCMOS25(4.5),
LVDCI_25, 2.3 2.5 2.7 - - - 0.7 1.7
LVDCI_Dv2_254)
LVCMOSS33,
LVDCI_33, 3.0 3.3 3.465 - — — 0.8 2.0
LVDCI_Dv2_334
LVTTL 3.0 3.3 3.465 - - - 0.8 2.0
PCI33_3(7) 3.0 3.3 3.465 - - - 0.30Veco 0.50Veco
SSTL18_I,
SSTL18 1 DCl 1.7 1.8 1.9 0.833 0.900 0.969 Vgeg —0.125 Vger + 0.125
SSTL18_lI 1.7 1.8 1.9 0.833 0.900 0.969 Vgeg —0.125 Vger + 0.125
SSTL2_|,
SSTL2 | DClI 2.3 25 2.7 1.15 1.25 1.35 Vgeg —0.15 Vgeg + 0.15
SSTL2_I,
SSTL2 1l DCl 2.3 25 2.7 1.15 1.25 1.35 Vgee - 0.15 Vger + 0.15
Notes:

1.  Descriptions of the symbols used in this table are as follows:
Veeo — the supply voltage for output drivers as well as LVCMOS, LVTTL, and PCl inputs
VRer — the reference voltage for setting the input switching threshold
V,_ —the input voltage that indicates a Low logic level
Vy — the input voltage that indicates a High logic level

2. For device operation, the maximum signal voltage (V|4 max) may be as high as V,y max. See Table 28.

3. Because the GTL and GTLP standards employ open-drain output buffers, Vscq lines do not supply current to the 1/O circuit, rather this current is
provided using an external pull-up resistor connected from the 1/0 pin to a termination voltage (V7). Nevertheless, the voltage applied to the

associated V¢ lines must always be at or above V1 and 1/0 pad voltages.

4. There is approximately 100 mV of hysteresis on inputs using LVCMOS25 or LVCMOS33 standards.
5.  All dedicated pins (M0-M2, CCLK, PROG_B, DONE, HSWAP_EN, TCK, TDI, TDO, and TMS) use the LVCMOS standard and draw power from the
Vecaux rail (2.5V). The dual-purpose configuration pins (DIN/DO, D1-D7, CS_B, RDWR_B, BUSY/DOUT, and INIT_B) use the LVCMOS standard

before the user mode. For these pins, apply 2.5V to the V¢,

concerning the use of 3.3V signals, see 3.3V-Tolerant Conflguratlon Interface, page 47.
6. The Global Clock Inputs (GCLKO-GCLK?) are dual-purpose pins to which any signal standard can be assigned.

7. For more information, see XAPP457.

Bank 4 and VCCO Bank 5 rails at power-on and throughout configuration. For information
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Table 41: System-Synchronous Pin-to-Pin Setup and Hold Times for the 10B Input Path (Cont'd)

Speed Grade

Symbol Description Conditions Device -5 -4 Units
Min Min

TPHFD When writing to IFF, the time from | LVCMOS25(3), XC3S50 -0.98 -0.93 ns
XCas20 | 00 | 03 | ne

must pe helq at the Input pin. The XC3S400 -0.27 -0.22 ns
Bg'\a"y'fsnp"rtog‘r:;?ﬁgg_e Input XC351000 119 114 ns

XC3S1500 -1.43 -1.38 ns

XC352000 -2.33 -2.28 ns

XC3S4000 -2.47 —2.42 ns

XC3S5000 -2.66 -2.61 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 and Table 35.

2. This setup time requires adjustment whenever a signal standard other than LVCMOS25 is assigned to the Global Clock Input or the data
Input. If this is true of the Global Clock Input, subtract the appropriate adjustment from Table 44. If this is true of the data Input, add the
appropriate Input adjustment from the same table.

3. This hold time requires adjustment whenever a signal standard other than LVCMOS25 is assigned to the Global Clock Input or the data
Input. If this is true of the Global Clock Input, add the appropriate Input adjustment from Table 44. If this is true of the data Input, subtract the
appropriate Input adjustment from the same table. When the hold time is negative, it is possible to change the data before the clock’s active
edge.

4. DCM output jitter is included in all measurements.

Table 42: Setup and Hold Times for the OB Input Path

Speed Grade
Symbol Description Conditions Device -5 -4 Units
Min Min
Setup Times
TiopiCK Time from the setup of data at the Input pin | LVCMOS25(2), XC3S50 1.65 1.89 ns
o he acte vaniton i e LK ol |IOBDELAY =NONE  [yoasp00 | 197 | 187 | ns
programmed. XC3S400 1.37 1.57 ns
XC3S1000 1.65 1.89 ns
XC3S1500 1.65 1.89 ns
XC3S2000 1.65 1.89 ns
XC3S4000 1.73 1.99 ns
XC3S5000 1.82 2.09 ns
TioPICKD Time from the setup of data at the Input pin LVCMOS25(2), XC3S50 4.39 5.04 ns
st A R R
XC3S400 4.63 5.32 ns
XC3S1000 5.02 5.76 ns
XC3S1500 5.40 6.20 ns
XC3S2000 6.68 7.68 ns
XC3S4000 7.16 8.24 ns
XC3S5000 7.33 8.42 ns
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Table 43: Propagation Times for the OB Input Path
Speed Grade
Symbol Description Conditions Device -5 -4 Units
Max Max
Propagation Times
TiopLi The time it takes for data to travel | LVCMOS25(2), XC3S50 2.01 2.31 ns
fom e Inputpin rougl he | |IOBDELAY=NONE Gosoon | 150 | 172 | s
input delay programmed XC35400 1.50 1.72 ns
XC3S1000 2.01 2.31 ns
XC3S1500 2.01 2.31 ns
XC3S2000 2.01 2.31 ns
XC3S4000 2.09 2.41 ns
XC3S5000 2.18 2.51 ns
TioPLID The time it takes for data to travel | LVCMOS25(2), XC3S50 4.75 5.46 ns
xcosz0 | 4 | 62 | ns
input delay programmed XC3S400 4.76 5.48 ns
XC3S1000 5.38 6.18 ns
XC3S1500 5.76 6.62 ns
XC352000 7.04 8.09 ns
XC3S4000 7.52 8.65 ns
XC3S5000 7.69 8.84 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 and Table 35.
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 44.

Table 44: Input Timing Adjustments for I0B

Add the Adjustment Below
o e (oaaoany | SpeeGrade | unis
-5 -4

Single-Ended Standards

GTL, GTL_DCI 0.44 0.50 ns
GTLP, GTLP_DCI 0.36 0.42 ns
HSLVDCI_15 0.51 0.59 ns
HSLVDCI_18 0.29 0.33 ns
HSLVDCI_25 0.51 0.59 ns
HSLVDCI_33 0.51 0.59 ns
HSTL_I, HSTL_I_DCI 0.51 0.59 ns
HSTL_III, HSTL_III_DCI 0.37 0.42 ns
HSTL_I_18, HSTL_I_DCI_18 0.36 0.41 ns
HSTL_II_18, HSTL_II_DCI_18 0.39 0.45 ns
HSTL_III_18, HSTL_III_DCI_18 0.45 0.52 ns
LVCMOS12 0.63 0.72 ns
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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-3 FPGA is reported using either the XPower Estimator (XPE) or the XPower Analyzer integrated in
the Xilinx ISE development software. Table 86 provides the thermal characteristics for the various Spartan-3 device/package
offerings.

The junction-to-case thermal resistance (8,¢) 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 (8, ,) value reports the
temperature difference per watt between the ambient environment and the junction temperature. The 6 5 value is reported
at different air velocities, measured in linear feet per minute (LFM). The “Still Air (0 LFM)” column shows the 6, value in a
system without a fan. The thermal resistance drops with increasing air flow.

Table 86: Spartan-3 FPGA Package Thermal Characteristics

. . Junction-to-Ambient (6,,) at Different Air Flows
Package Device nggg?gds Ju::’t‘;'o(g-at:)-B Sl Air | oco )M | S00LFM | 7S0LFM | TS
(0 LFM)

Va(a)100 XC3S50 12.0 - 46.2 38.4 35.8 34.9 °C/Watt
XC3S5200 10.0 - 40.5 33.7 31.3 30.5 °C/Watt
CP(G)132(1) XC3S50 145 32.8 53.0 46.4 44.0 425 °C/Watt
XC3S50 7.6 - 41.0 31.9 27.2 25.6 °C/Watt
TQ(G)144 XC3S5200 6.6 - 34.5 26.9 23.0 21.6 °C/Watt
XC3S400 6.1 - 32.8 255 21.8 20.4 °C/Watt
XC3S50 10.6 - 37.4 27.6 24.4 22,6 °C/Watt
PQ(G)208 XC3S5200 8.6 - 36.2 26.7 23.6 21.9 °C/Watt
XC3S400 7.5 - 35.4 26.1 23.1 21.4 °C/Watt
XC3S200 9.9 22.9 31.7 25.6 245 24.2 °C/Watt
FT(G)256 XC3S5400 7.9 19.0 28.4 22.8 215 21.0 °C/Watt
XC3S1000 5.6 14.7 24.8 19.2 18.0 17.5 °C/Watt
XC3S400 8.9 13.9 24.4 19.0 17.8 17.0 °C/Watt
FG(G)320 XC3S1000 7.8 11.8 22.3 17.0 15.8 15.0 °C/Watt
XC3S1500 6.7 9.8 20.3 15.18 13.8 13.1 °C/Watt

XC3S400 8.4 13.6 20.8 15.1 13.9 13.4 °C/Watt

FG(G)456 XC3S1000 6.4 10.6 19.3 13.4 12.3 11.7 °C/Watt
XC3S1500 4.9 8.3 18.3 12.4 11.2 10.7 °C/Watt

XC352000 3.7 6.5 17.7 11.7 10.5 10.0 °C/Watt

XC3S1000 6.0 10.4 17.9 13.7 12.6 12.0 °C/Watt

XC3S1500 4.9 8.8 16.8 12.4 11.3 10.7 °C/Watt

FG(G)676 XC3S2000 4.1 7.9 15.6 11.1 9.9 9.3 °C/Watt
XC354000 3.6 7.0 15.0 10.5 9.3 8.7 °C/Watt

XC3S5000 3.4 6.3 14.7 10.3 9.1 8.5 °C/Watt

XC3S2000 37 7.0 14.3 10.3 9.3 8.8 °C/Watt

FG(G)900 XC354000 3.3 6.4 13.6 9.7 8.7 8.2 °C/Watt
XC3S5000 2.9 5.9 13.1 9.2 8.1 7.6 °C/Watt
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CP132: 132-Ball Chip-Scale Package

Note: The CP132 and CPG132 packages are discontinued. See
www.Xilinx.com/support/documentation/spartan-3.htm#19600.

The pinout and footprint for the XC3S50 in the 132-ball chip-scale package, CP132, appear in Table 89 and Figure 45.

All the package pins appear in Table 89 and are sorted by bank number, then by pin name. Pins that form a differential 1/O
pair appear together in the table. The table also shows the pin number for each pin and the pin type, as defined earlier.

The CP132 footprint has eight I/O banks. However, the voltage supplies for the two I/O banks along an edge are connected
together internally. Consequently, there are four output voltage supplies, labeled VCCO_TOP, VCCO_RIGHT,
VCCO_BOTTOM, and VCCO_LEFT.

Pinout Table
Table 89: CP132 Package Pinout

Bank XC3S50 Pin Name CBP;ﬁZ Type
0 I0_LOIN_0/VRP_0 A3 DCI
0 I0_LO1P_O/VRN_O C4 DCI
0 I0_L27N_0 C5 I/0
0 I0_L27P_0 B5 1/0
0 IO_L30N_0 B6 I/0
0 I0_L30P_0 A6 I/0
0 IO_L31N_0 C7 1/0
0 I0_L31P_O/VREF_0 B7 VREF
0 I0_L32N_0/GCLK?7 A7 GCLK
0 I0_L32P_0/GCLK6 C8 GCLK
1 I0_LO1N_1/VRP_1 A13 DCI
1 I0_LO1P_1/VRN_1 B13 DCI
1 I0_L27N_1 Ci1 1/0
1 10_L27P_1 A12 I/0
1 I0_L28N_1 A1 1/0
1 10_L28P_1 B11 I/0
1 I0_L31N_1/VREF_1 C9 VREF
1 I0_L31P_1 A10 1/0
1 I0_L32N_1/GCLK5 A8 GCLK
1 I0_L32P_1/GCLK4 A9 GCLK
2 IO_LOIN_2/VRP_2 D12 DCI
2 I0_LO1P_2/VRN_2 C14 DCI
2 I0O_L20N_2 E12 I/0
2 I0_L20P_2 E13 1/0
2 I0_L21N_2 E14 I/0
2 I0_L21P_2 F12 I/O
2 I0_L23N_2/VREF_2 F13 VREF
2 I0_L23P_2 F14 I/0
2 I0_L24N_2 G12 I/O
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Spartan-3 FPGA Family: Pinout Descriptions

& XILINX.
Table 91: TQ144 Package Pinout (Contd)

Bank | yC3S400 PinName | Number | TYP®
5 10_L32P_5/GCLK2 P52 GCLK
6 IO_LO1N_6/VRP_6 P36 DCI
6 I0_LO1P_6/VRN_6 P35 DCI
6 I0_L20N_6 P33 I/0
6 I0_L20P_6 P32 I/0
6 I0O_L21N_6 P31 I/0
6 I0_L21P_6 P30 I/0
6 IO_L22N_6 P28 /O
6 I0_L22P_6 P27 I/0
6 I0_L23N_6 P26 I/0
6 I0_L23P_6 P25 I/0
6 I0_L24N_6/VREF_6 P24 VREF
6 10_L24P_6 P23 I/0
6 IO_L40ON_6 P21 1’0
6 I0_L40P_6/VREF_6 P20 VREF
7 IO/VREF_7 P4 VREF
7 IO_LOIN_7/VRP_7 P2 DCI
7 I0_LO1P_7/VRN_7 P1 DCI
7 I0_L20N_7 P6 I/0
7 I0_L20P_7 P5 I/0
7 I0_L21N_7 P8 I/0
7 I0_L21P_7 P7 I/0
7 IO_L22N_7 P11 1’0
7 10_L22P_7 P10 I/0
7 I0_L23N_7 P13 I/0
7 I0_L23P_7 P12 1’0
7 I0_L24N_7 P15 I/0
7 10_L24P_7 P14 I/0
7 I0_L40N_7/VREF_7 P18 VREF
7 I0_L40P_7 P17 I/0

0,1 VCCO_TOP P126 VCCO
0,1 VCCO_TOP P138 VCCO
0,1 VCCO_TOP P115 VCCO
2,3 VCCO_RIGHT P106 VCCO
2,3 VCCO_RIGHT P75 VCCO
2,3 VCCO_RIGHT P91 VCCO
4,5 VCCO_BOTTOM P54 VCCO
45 VCCO_BOTTOM P43 VCCO
4,5 VCCO_BOTTOM P66 VCCO
6,7 VCCO_LEFT P19 VCCO
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Spartan-3 FPGA Family: Pinout Descriptions

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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Spartan-3 FPGA Family: Pinout Descriptions

Table 98: FG320 Package Pinout (Contd)

Bank XC3S5400, Xlgi?\sl] 22]% XC3S1500 PinFﬁsﬁlOber Type
0 VCCO_0 G9 VCCO
1 10 A1 I/0
1 10 B13 I/0
1 10 D10 I/0
1 IO/VREF_1 A12 VREF
1 IO_LOTN_1/VRP_1 A16 DCI
1 I0_LO1P_1/VRN_1 A17 DCI
1 IO_L10N_1/VREF_1 A15 VREF
1 10_L10P_1 B15 I/0
1 IO_L15N_1 C14 I/0
1 10_L15P_1 C15 I/0
1 I0_L16N_1 A14 I/0
1 10_L16P_1 B14 I/0
1 10_L24N_1 D14 I/0
1 10_L24P_1 D13 I/0
1 I0_L27N_1 E13 I/0
1 10_L27P_1 E12 I/0
1 I0_L28N_1 C12 I/0
1 10_L28P_1 D12 I/0
1 I0_L29N_1 F11 I/0
1 10_L29P_1 E11 I/0
1 I0_L30N_1 C11 I/0
1 10_L30P_1 D11 I/0
1 IO_L31N_1/VREF_1 A10 VREF
1 10_L31P_1 B10 I/0
1 I0_L32N_1/GCLK5 E10 GCLK
1 10_L32P_1/GCLK4 F10 GCLK
1 VCCO_1 B11 VCCO
1 VCCO_1 C13 VCCO
1 VCCO_1 G10 VCCO
1 VCCO_1 G11 VCCO
2 10 J13 I/0
2 IO_LO1N_2/VRP_2 C16 DCI
2 I0_LO1P_2/VRN_2 C17 DCI
2 IO_L16N_2 B18 I/0
2 I0_L16P_2 Cc18 I/0
2 I0_L17N_2 D17 I/0
2 I0_L17P_2/VREF_2 D18 VREF
2 IO_L19N_2 D16 I/0
2 I0_L19P_2 E16 I/0
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Table 100: FG456 Package Pinout (Contd)

Bank Pin Name e Name. =" | pin Number | TYPe
6 N.C. (®) I0_L28N_6 R5 /0
6 N.C. (®) I0_L28P_6 P6 /0
6 N.C. () IO_L29N_6 R2 /0
6 N.C. (#) I0_L29P_6 R1 /0
6 N.C. (®) I0_L31N_6 P5 /0
6 N.C. () I0_L31P_6 P4 /0
6 N.C. (#) I0_L32N_6 P2 /0
6 N.C. (®) |0_L32P_6 P1 o)
6 N.C. (®) IO_L33N_6 N6 /0
6 N.C. (#) I0_L33P_6 N5 /0
6 |0_L34N_6/VREF_6 |0_L34N_6/VREF_6 N4 VREF
6 I0_L34P_6 I0_L34P_6 N3 e}
6 I0_L35N_6 |0_L35N_6 N2 /0
6 I0_L35P_6 I0_L35P_6 N1 /0
6 I0_L38N_6 |0_L38N_6 M6 e}
6 I0_L38P_6 I0_L38P_6 M5 /0
6 IO_L39N_6 IO_L39N_6 M4 /0
6 I0_L39P_6 I0_L39P_6 M3 e}
6 |O_L40N_6 |O_L40N_6 M2 /0
6 |O_L40P_6/VREF_6 |0_L40P_6/VREF_6 M1 VREF
6 |VCCO_6 VCCO_6 M7 VCCO
6 |VCCO_6 VCCO_6 N7 VCCO
6 |VCCO_6 VCCO_6 P7 VCCO
6 |VCCO_6 VCCO_6 R3 VCCO
6 |VCCO_6 VCCO_6 R6 VCCO
7 10 10 c2 e
7 |0_LO1N_7/VRP_7 |0_LO1N_7/VRP_7 Cc3 DCI
7 I0_LO1P_7/VRN_7 I0_LO1P_7/VRN_7 c4 DCI
7 I0_L16N_7 I0_L16N_7 D1 /0
7 |0_L16P_7/VREF_7 |0_L16P_7/VREF_7 C1 VREF
7 I0_L17N_7 IO_L17N_7 E4 /0
7 I0_L17P_7 I0_L17P_7 D4 /0
7 IO_L19N_7/VREF_7 IO_L19N_7/VREF_7 D3 VREF
7 I0_L19P_7 I0_L19P_7 D2 /0
7 I0_L20N_7 I0_L20N_7 F4 e}
7 |0_L20P_7 |0_L20P_7 E3 e}
7 I0_L21N_7 I0_L21N_7 E1 /0
7 I0_L21P_7 10_L21P_7 E2 e}
7 I0_L22N_7 I0_L22N_7 G6 e
7 10_L22P_7 I0_L22P_7 F5 /0
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& XILINX.
Table 100: FG456 Package Pinout (Contd)
Bank PinName | pinName " PinNumber TYP®
N/A GND GND P13 GND
N/A GND GND P14 GND
N/A GND GND P20 GND
N/A GND GND Y9 GND
N/A GND GND Y14 GND
N/A VCCAUX VCCAUX A6 VCCAUX
N/A VCCAUX VCCAUX A17 VCCAUX
N/A VCCAUX VCCAUX ABG6 VCCAUX
N/A VCCAUX VCCAUX AB17 VCCAUX
N/A VCCAUX VCCAUX F1 VCCAUX
N/A VCCAUX VCCAUX F22 VCCAUX
N/A VCCAUX VCCAUX U1 VCCAUX
N/A VCCAUX VCCAUX u22 VCCAUX
N/A VCCINT VCCINT G7 VCCINT
N/A VCCINT VCCINT G8 VCCINT
N/A VCCINT VCCINT G15 VCCINT
N/A VCCINT VCCINT G16 VCCINT
N/A VCCINT VCCINT H7 VCCINT
N/A VCCINT VCCINT H16 VCCINT
N/A VCCINT VCCINT R7 VCCINT
N/A VCCINT VCCINT R16 VCCINT
N/A VCCINT VCCINT T7 VCCINT
N/A VCCINT VCCINT T8 VCCINT
N/A VCCINT VCCINT T15 VCCINT
N/A VCCINT VCCINT T16 VCCINT
VCCAUX | CCLK CCLK AA22 CONFIG
VCCAUX | DONE DONE AB21 CONFIG
VCCAUX | HSWAP_EN HSWAP_EN B3 CONFIG
VCCAUX | MO MO AB2 CONFIG
VCCAUX | M1 M1 AA1 CONFIG
VCCAUX | M2 M2 AB3 CONFIG
VCCAUX | PROG_B PROG_B A2 CONFIG
VCCAUX | TCK TCK A21 JTAG
VCCAUX | TDI TDI B1 JTAG
VCCAUX | TDO TDO B22 JTAG
VCCAUX | TMS TMS A20 JTAG
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Spartan-3 FPGA Family: Pinout Descriptions

User I/Os by Bank

Table 101 indicates how the available user-I/O pins are distributed between the eight 1/0O banks for the XC3S400 in the
FG456 package. Similarly, Table 102 shows how the available user-1/O pins are distributed between the eight I/O banks for
the XC3S1000, XC3S1500, and XC3S2000 in the FG456 package.

Table 101: User I/Os Per Bank for XC3S400 in FG456 Package

/0 All Possible 1/0 Pins by Type
Edge Bank Maximum I/O
an o DUAL DCI VREF
T 0 35 27 0 2 4
o]
P 1 35 27 0 2 4
Right 2 31 25 0 2 4
i
g 3 31 25 0 2 4
Bott 4 35 21 6 2 4
ottom
5 35 21 6 2 4
Loft 6 31 25 0 2 4
e
7 31 25 0 2 4

Table 102: User I/Os Per Bank for XC3S1000, XC3S1500, and XC3S2000 in FG456 Package

All Possible I/0 Pins by Type

Edge 1/0 Bank Maximum I/O
1/0 DUAL DCI VREF
0 40 31 0 2 5
Top
40 31 0 2 5
2 43 37 0 2 4
Right
3 43 37 0 2 4
4 41 26 6 2 5
Bottom
5 40 25 6 2 5
6 43 37 0 2 4
Left
7 43 37 0 2 4
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Spartan-3 FPGA Family: Pinout Descriptions

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
4 |10_L22N_4/VREF_4 |I10_L22N_4/VREF_4 |I10_L22N_4/VREF_4 |I10_L22N_4/VREF_4 ||0_L22N_4/VREF_4 AD17 VREF
4 |10_L22P_4 10_L22P_4 10_L22P_4 10_L22P_4 10_L22P_4 AB17 1/0
4 |N.C.(®) 10_L23N_4 10_L23N_4 10_L23N_4 10_L23N_4 AE17 I/0
4 |N.C.(®) 10_L23P_4 10_L23P_4 10_L23P_4 10_L23P_4 AF17 /0
4 |10_L24N_4 10_L24N_4 10_L24N_4 10_L24N_4 10_L24N_4 Y16 1/O
4 |10_L24P_4 10_L24P_4 10_L24P_4 10_L24P_4 10_L24P_4 AA16 I/0
4 |10_L25N_4 10_L25N_4 10_L25N_4 10_L25N_4 10_L25N_4 AB16 1/O
4 I0_L25P_4 10_L25P_4 10_L25P_4 10_L25P_4 10_L25P_4 AC16 I/0
4 |N.C.(®) 10_L26N_4 10_L26N_4 10_L26N_4 10_L26N_4 AE16 I/0
4 |N.C.(®) 10_L26P_4/VREF_4 |10_L26P_4/VREF_4 |10_L26P_4/VREF_4 |I0_L26P_4/VREF_4 AF16 VREF
4 | 10_L27N_4/DIN/DO | 10_L27N_4/DIN/DO 10_L27N_4/DIN/DO 10_L27N_4/DIN/DO 10_L27N_4/DIN/DO Y15 DUAL
4 | 10_L27P_4/D1 10_L27P_4/D1 10_L27P_4/DA1 10_L27P_4/DA 10_L27P_4/DA W14 DUAL
4 | 10_L28N_4 10_L28N_4 10_L28N_4 10_L28N_4 10_L28N_4 AA15 I/0
4 |10_L28P_4 10_L28P_4 10_L28P_4 10_L28P_4 10_L28P_4 AB15 1/O
4 | 10_L29N_4 I0_L29N_4 10_L29N_4 I0_L29N_4 10_L29N_4 AE15 I/0
4 |10_L29P_4 10_L29P_4 10_L29P_4 10_L29P_4 10_L29P_4 AF15 1/O
4 | 10_L30N_4/D2 10_L30N_4/D2 10_L30N_4/D2 10_L30N_4/D2 10_L30N_4/D2 Y14 DUAL
4 |10_L30P_4/D3 10_L30P_4/D3 10_L30P_4/D3 10_L30P_4/D3 10_L30P_4/D3 AA14 DUAL
4 | 10_L31N_4/INIT_B I0_L31N_4/INIT_B I0_L31N_4/INIT_B I0_L31N_4/INIT_B I0_L31N_4/INIT_B AC14 DUAL
4 |10_L31P_4/ 10_L31P_4/ 10_L31P_4/ 10_L31P_4/ 10_L31P_4/ AD14 DUAL

DOUT/BUSY DOUT/BUSY DOUT/BUSY DOUT/BUSY DOUT/BUSY
4 | 10_L32N_4/GCLK1 10_L32N_4/GCLKA1 10_L32N_4/GCLKA1 10_L32N_4/GCLK1 10_L32N_4/GCLK1 AE14 GCLK
4 | 10_L32P_4/GCLKO 10_L32P_4/GCLKO 10_L32P_4/GCLKO 10_L32P_4/GCLKO 10_L32P_4/GCLKO AF14 GCLK
4 |VCCO_4 VCCO_4 VCCO_4 VCCO_4 VCCO_4 AD16 VCCO
4 |VCCO_4 VCCO_4 VCCO_4 VCCO_4 VCCO_4 AD20 VCCO
4 |VCCO_4 VCCO_4 VCCO_4 VCCO_4 VCCO_4 ui4 VCCO
4 |VCCO_4 VCCO_4 VCCO_4 VCCO_4 VCCO_4 Vi4 VCCO
4 |VCCO_4 VCCO_4 VCCO_4 VCCO_4 VCCO_4 V15 VCCO
4 |VCCO_4 VCCO_4 VCCO_4 VCCO_4 VCCO_4 V16 VCCO
4 |VCCO_4 VCCO_4 VCCO_4 VCCO_4 VCCO_4 W17 VCCO
4 |VCCO_4 VCCO_4 VCCO_4 VCCO_4 VCCO_4 w18 VCCO
5 |10 10 10 10 10 AA7 I/0
5 |10 10 10 10 10 AA13 1/0
5 |10 10 10 10 10_L17P_50) AB9 1’0
5 |N.C.(®) 10 10 10 I0_L17N_50) AC9 1/0
5 |10 10 10 10 10 AC11 1/0
5 |10 10 10 10 10 AD10 I/0
5 |10 10 10 10 10 AD12 1/0
5 |10 10 10 10 10 AF4 I/0
5 |10 10 10 10 10 Y8 1/0
5 | IO/VREF_5 IO/VREF_5 IO/VREF_5 IO/VREF_5 IO/VREF_5 AF5 VREF
5 |IO/VREF_5 I0/VREF_5 I0/VREF_5 I0/VREF_5 IO/VREF_5 AF13 VREF
5 | IO_LOIN_5/RDWR_B | I0_LO1N_5/RDWR_B |10_LO1N_5/RDWR_B | I0_LO1N_5/RDWR_B | IO_LO1N_5/RDWR_B AC5 DUAL
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Table 107: FG900 Package Pinout (Contd)

Bank PinName | PinName | Number = TVPe
4 I0O_L11P_4 I0_L11P_4 AE21 I/0
4 IO_L12N_4 I0_L12N_4 AH21 I/0
4 IO_L12P_4 I0_L12P_4 AJ21 I/O
4 IO_L13N_4 I0_L13N_4 AB21 I/0
4 IO_L13P_4 I0_L13P_4 AA20 I/0
4 IO_L14N_4 I0_L14N_4 AC20 I/O
4 I0_L14P_4 I0_L14P_4 AD20 I/0
4 IO_L15N_4 I0_L15N_4 AE20 I/0
4 IO_L15P_4 I0_L15P_4 AF20 I/O
4 IO_L16N_4 I0_L16N_4 AG20 I/0
4 IO_L16P_4 I0_L16P_4 AH20 I/0
4 IO_L17N_4 I0_L17N_4 AJ20 I/O
4 IO_L17P_4 I0_L17P_4 AK20 I/0
4 IO_L18N_4 I0_L18N_4 AA19 I/0
4 IO_L18P_4 I0_L18P_4 AB19 I/O
4 IO_L19N_4 I0_L19N_4 AC19 I/0
4 IO_L19P_4 I0_L19P_4 AD19 I/0
4 IO_L20N_4 I0_L20N_4 AE19 I/O
4 I0_L20P_4 10_L20P_4 AF19 I/0
4 IO_L21N_4 I0_L21N_4 AG19 /0
4 IO_L21P_4 I0_L21P_4 AH19 I/O
4 IO_L22N_4/VREF_4 I0_L22N_4/VREF_4 AJ19 VREF
4 I0_L22P_4 I0_L22P_4 AK19 I/0
4 IO_L23N_4 I0_L23N_4 AB18 I/O
4 I0_L23P_4 10_L23P_4 AC18 I/0
4 IO_L24N_4 I0_L24N_4 AE18 I/0
4 I0_L24P_4 I0_L24P_4 AF18 I/O
4 IO_L25N_4 I0_L25N_4 AJ18 I/0
4 IO_L25P_4 I0_L25P_4 AK18 I/0
4 IO_L26N_4 I0_L26N_4 AA17 I/O
4 IO_L26P_4/VREF_4 10_L26P_4/VREF_4 AB17 VREF
4 IO_L27N_4/DIN/DO 10_L27N_4/DIN/DO AD17 DUAL
4 I0_L27P_4/DA 10_L27P_4/DA AE17 DUAL
4 IO_L28N_4 10_L28N_4 AH17 I/0
4 I0_L28P_4 10_L28P_4 AJ17 I/0
4 IO_L29N_4 I0_L29N_4 AB16 I/O
4 I0_L29P_4 10_L29P_4 AC16 I/0
4 IO_L30N_4/D2 10_L30N_4/D2 AD16 DUAL
4 IO_L30P_4/D3 10_L30P_4/D3 AE16 DUAL
4 IO_L31N_4/INIT_B I0_L31N_4/INIT_B AG16 DUAL
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Table 107: FG900 Package Pinout (Contd)

Bank PinName | Pinfame | Number | TYPe
7 I0_L23N_7 10_L23N_7 L3 /0
7 I0_L23P_7 10_L23P_7 L4 /0
7 |0_L24N_7 |0_L24N_7 L1 /0
7 I0_L24P_7 |0_L24P_7 L2 /0
7 N.C. () I0_L25N_7 M6 /0
7 N.C. () I0_L25P_7 M7 e}
7 I0_L26N_7 I0_L26N_7 M3 /0
7 I0_L26P_7 10_L26P_7 M4 /0
7 I0_L27N_7 I0_L27N_7 M1 /0
7 |O_L27P_7/VREF_7 |0_L27P_7/VREF_7 M2 VREF
7 I0_L28N_7 I0_L28N_7 N10 /0
7 I0_L28P_7 |0_L28P_7 M10 /0
7 I0_L29N_7 I0_L29N_7 N8 /0
7 I0_L29P_7 10_L29P_7 N9 /0
7 I0_L31N_7 IO_L31N_7 N1 /0
7 I0_L31P_7 I0_L31P_7 N2 /0
7 I0_L32N_7 10_L32N_7 P9 /0
7 I0_L32P_7 |0_L32P_7 P10 /0
7 I0_L33N_7 |0_L33N_7 P6 /0
7 I0_L33P_7 10_L33P_7 P7 /0
7 I0_L34N_7 |0_L34N_7 P2 /0
7 I0_L34P_7 |0_L34P_7 P3 /0
7 I0_L35N_7 10_L35N_7 R9 /0
7 I0_L35P_7 |0_L35P_7 R10 /0
7 I0_L37N_7 |0_L37N_7 R7 /0
7 |0_L37P_7/VREF_7 |0_L37P_7/VREF_7 RS VREF
7 I0_L38N_7 |0_L38N_7 R5 /0
7 I0_L38P_7 |0_L38P_7 R6 /0
7 I0_L39N_7 I0_L39N_7 R3 /0
7 I0_L39P_7 |0_L39P_7 R4 /0
7 |0_L4ON_7/VREF_7 |O_L40N_7/VREF_7 R1 VREF
7 |0_L40P_7 |0_L40P_7 R2 /0
7 N.C. () I0_L46N_7 M8 e}
7 N.C. (#) |0_L46P_7 M9 /0
7 N.C. (®) IO_L49N_7 N6 /0
7 N.C. () |0_L49P_7 M5 e}
7 N.C. (®) I0_L50N_7 N4 /0
7 N.C. (®) I0_L50P_7 N5 /0
7 | vCcco_7 VCCO_7 E3 VCCO
7 | vcco_7 VCCO_7 J3 VCCO
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& XILINX.

Spartan-3 FPGA Family: Pinout Descriptions

Table 110: FG1156 Package Pinout (Contd)

Bank | pin'Name PinName | PinNumber | TP
6 I0_L16N_6 IO_L16N_6 AE2 I/O
6 I0_L16P_6 I0_L16P_6 AE1 I/0
6 I0_L17N_6 IO_L17N_6 AD10 I/0
6 I0_L17P_6/VREF_6 I0_L17P_6/VREF_6 AD9 VREF
6 IO_L19N_6 IO_L19N_6 AD2 I/0
6 I0_L19P_6 IO_L19P_6 AD1 I/0
6 I0_L20N_6 IO_L20N_6 AC11 I/0
6 I0_L20P_6 I0_L20P_6 AC10 I/0
6 I0_L21N_6 IO_L21N_6 AC8 I/0
6 I0_L21P_6 I0_L21P_6 AC7 I/0
6 I0_L22N_6 IO_L22N_6 AC6 I/0
6 10_L22P_6 I0_L22P_6 AC5 I/0
6 I0_L23N_6 IO_L23N_6 AC2 I/0
6 I0_L23P_6 I0_L23P_6 AC1 I/0
6 I0_L24N_6/VREF_6 I0_L24N_6/VREF_6 AC9 VREF
6 10_L24P_6 I0_L24P_6 AB10 I/0
6 I0_L25N_6 IO_L25N_6 AB8 I/0
6 I0_L25P_6 I0_L25P_6 AB7 I/0
6 I0_L26N_6 I0_L26N_6 AB4 I/0
6 10_L26P_6 I0_L26P_6 AB3 I/0
6 I0_L27N_6 I0_L27N_6 AB11 I/0
6 I0_L27P_6 I0_L27P_6 AA11 I/0
6 I0_L28N_6 IO_L28N_6 AA8 I/0
6 10_L28P_6 I0_L28P_6 AA7 I/0
6 I0_L29N_6 IO_L29N_6 AA6 I/0
6 I0_L29P_6 I0_L29P_6 AA5 I/0
6 I0_L30N_6 IO_L30N_6 AA4 I/0
6 I0_L30P_6 I0_L30P_6 AA3 I/0
6 I0_L31N_6 IO_L31N_6 AA2 I/0
6 I0_L31P_6 I0_L31P_6 AA1 I/0
6 I0_L32N_6 I0_L32N_6 Y11 I/0
6 10_L32P_6 I0_L32P_6 Y10 I/0
6 I0_L33N_6 IO_L33N_6 Y4 I/0
6 I0_L33P_6 I0_L33P_6 Y3 I/0
6 10_L34N_6/VREF_6 I0_L34N_6/VREF_6 Y2 VREF
6 10_L34P_6 I0_L34P_6 Y1 I/0
6 I0_L35N_6 IO_L35N_6 Y9 I/0
6 I0_L35P_6 I0_L35P_6 W10 I/O
6 I0_L36N_6 IO_L36N_6 W7 I/0
6 10_L36P_6 I0_L36P_6 We I/0
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PRODUCT NOT RECOMMENDED FOR NEW DESIGNS

Spartan-3 FPGA Family: Pinout Descriptions

Table 110: FG1156 Package Pinout (Contd)

Bank | pin'Name PinName | PinNumber | TP
N/A GND GND AA18 GND
N/A GND GND AA19 GND
N/A GND GND AA20 GND
N/A GND GND AA21 GND
N/A GND GND AB1 GND
N/A GND GND AB17 GND
N/A GND GND AB18 GND
N/A GND GND AB26 GND
N/A GND GND AB30 GND
N/A GND GND AB34 GND
N/A GND GND AB5 GND
N/A GND GND AB9 GND
N/A GND GND AD3 GND
N/A GND GND AD32 GND
N/A GND GND AE10 GND
N/A GND GND AE25 GND
N/A GND GND AF1 GND
N/A GND GND AF13 GND
N/A GND GND AF16 GND
N/A GND GND AF19 GND
N/A GND GND AF22 GND
N/A GND GND AF30 GND
N/A GND GND AF34 GND
N/A GND GND AF5 GND
N/A GND GND AH28 GND
N/A GND GND AH7 GND
N/A GND GND AK1 GND
N/A GND GND AK13 GND
N/A GND GND AK16 GND
N/A GND GND AK19 GND
N/A GND GND AK22 GND
N/A GND GND AK26 GND
N/A GND GND AK30 GND
N/A GND GND AK34 GND
N/A GND GND AK5 GND
N/A GND GND AK9 GND
N/A GND GND AM11 GND
N/A GND GND AM24 GND
N/A GND GND AM3 GND
N/A GND GND AM32 GND
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