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& XILINX. Spartan-3 FPGA Family: Functional Description

I0Bs

For additional information, refer to the chapter entitled “Using 1/0 Resources” in UG331: Spartan-3 Generation FPGA User
Guide.

10B Overview

The Input/Output Block (IOB) provides a programmable, bidirectional interface between an I/O pin and the FPGA’s internal
logic.

A simplified diagram of the IOB’s internal structure appears in Figure 7. There are three main signal paths within the I0B: the
output path, input path, and 3-state path. Each path has its own pair of storage elements that can act as either registers or
latches. For more information, see the Storage Element Functions section. The three main signal paths are as follows:

e The input path carries data from the pad, which is bonded to a package pin, through an optional programmable delay
element directly to the | line. There are alternate routes through a pair of storage elements to the IQ1 and IQ2 lines.
The IOB outputs I, IQ1, and 1Q2 all lead to the FPGA’s internal logic. The delay element can be set to ensure a hold
time of zero.

* The output path, starting with the O1 and O2 lines, carries data from the FPGA'’s internal logic through a multiplexer
and then a three-state driver to the IOB pad. In addition to this direct path, the multiplexer provides the option to insert
a pair of storage elements.

e The 3-state path determines when the output driver is high impedance. The T1 and T2 lines carry data from the
FPGA'’s internal logic through a multiplexer to the output driver. In addition to this direct path, the multiplexer provides
the option to insert a pair of storage elements. When the T1 or T2 lines are asserted High, the output driver is
high-impedance (floating, hi-Z). The output driver is active-Low enabled.

e All signal paths entering the IOB, including those associated with the storage elements, have an inverter option. Any
inverter placed on these paths is automatically absorbed into the 10B.

Storage Element Functions

There are three pairs of storage elements in each IOB, one pair for each of the three paths. It is possible to configure each
of these storage elements as an edge-triggered D-type flip-flop (FD) or a level-sensitive latch (LD).

The storage-element-pair on either the Output path or the Three-State path can be used together with a special multiplexer
to produce Double-Data-Rate (DDR) transmission. This is accomplished by taking data synchronized to the clock signal’s
rising edge and converting them to bits synchronized on both the rising and the falling edge. The combination of two
registers and a multiplexer is referred to as a Double-Data-Rate D-type flip-flop (FDDR). See Double-Data-Rate
Transmission, page 12 for more information.

The signal paths associated with the storage element are described in Table 5.

Table 5: Storage Element Signal Description

Storage
Element Description Function
Signal
D Data input Data at this input is stored on the active edge of CK enabled by CE. For latch operation when the
input is enabled, data passes directly to the output Q.
Q Data output The data on this output reflects the state of the storage element. For operation as a latch in
transparent mode, Q will mirror the data at D.
CK Clock input A signal’s active edge on this input with CE asserted, loads data into the storage element.
CE Clock Enable input When asserted, this input enables CK. If not connected, CE defaults to the asserted state.
SR Set/Reset Forces storage element into the state specified by the SRHIGH/SRLOW attributes. The
SYNC/ASYNC attribute setting determines if the SR input is synchronized to the clock or not.
REV Reverse Used together with SR. Forces storage element into the state opposite from what SR does.
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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.
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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.
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Figure 20: Simplified Functional Diagram of DLL
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Table 20: PS Attributes
Attribute Description Values

Disables PS component or chooses between Fixed Phase and NONE, FIXED, VARIABLE

CLKOUT_PHASE_SHIFT Variable Phase modes.

PHASE_SHIFT Determines size and direction of initial fine phase shift. Integers from —255 to +255(1)

Notes:

1. The practical range of values will be less when T kN > FINE_SHIFT_RANGE in the Fixed Phase mode, also when Tg kN >
(FINE_SHIFT_RANGE)/2 in the Variable Phase mode. the FINE_SHIFT_RANGE represents the sum total delay of all taps.

The Variable Phase Mode

The “Variable Phase” mode dynamically adjusts the fine phase shift over time using three inputs to the PS component,
namely PSEN, PSCLK and PSINCDEC, as defined in Table 21.

After device configuration, the PS component initially determines Tpg by evaluating Equation (4) for the value assigned to
the PHASE_SHIFT attribute. Then to dynamically adjust that phase shift, use the three PS inputs to increase or decrease

the fine phase shift.

PSINCDEC is synchronized to the PSCLK clock signal, which is enabled by asserting PSEN. It is possible to drive the
PSCLK input with the CLKIN signal or any other clock signal. A request for phase adjustment is entered as follows: For each
PSCLK cycle that PSINCDEC is High, the PS component adds 1/256 of a CLKIN cycle to Tpg. Similarly, for each enabled
PSCLK cycle that PSINCDEC is Low, the PS component subtracts 1/256 of a CLKIN cycle from Tpg. The phase adjustment
may require as many as 100 CLKIN cycles plus three PSCLK cycles to take effect, at which point the output PSDONE goes
High for one PSCLK cycle. This pulse indicates that the PS component has finished the present adjustment and is now
ready for the next request. Asserting the Reset (RST) input, returns Tpg to its original shift time, as determined by the
PHASE_SHIFT attribute value. The set of waveforms in section [c] of Figure 23, page 41 illustrates the relationship between
CLKFB and CLKIN in the Variable Phase mode.

Table 21: Signals for Variable Phase Mode

Signal Direction Description
PSEN(") Input Enables PSCLK for variable phase adjustment.
PSCLK() Input Clock to synchronize phase shift adjustment.
PSINCDEC™) Input gggglses between increment and decrement for phase adjustment. It is synchronized to the PSCLK
PSDONE Outout Goes High to indicate that present phase adjustment is complete and PS component is ready for next
P phase adjustment request. It is synchronized to the PSCLK signal.
Notes:

1. ltis possible to program this input for either a true or inverted polarity
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Table 22: Status Logic Signals

Signal Direction Description

A High resets the entire DCM to its initial power-on state. Initializes the DLL taps for a delay of zero.

RST Input Sets the LOCKED output Low. This input is asynchronous.
STATUSI[7:0] Output | The bit values on the STATUS bus provide information regarding the state of DLL and PS operation
LOCKED Output Indicates that the CLKIN and CLKFB signals are in phase by going High. The two signals are

out-of-phase when Low.

Table 23: DCM STATUS Bus

Bit Name Description

A value of 1 indicates a phase shift overflow when one of two conditions occurs:
0 Phase Shift Overflow | Incrementing (or decrementing) TPS beyond 255/256 of a CLKIN cycle.
The DLL is producing its maximum possible phase shift (i.e., all delay taps are active).(!)

CLKIN Input Stopped | A value of 1 indicates that the CLKIN input signal is not toggling. A value of 0 indicates toggling. This
Toggling bit functions only when the CLKFB input is connected.(?)

CLKFX/CLKFX180
2 Output Stopped

Toggling
3.7 Reserved —

A value of 1 indicates that the CLKFX or CLKFX180 output signals are not toggling. A value of 0
indicates toggling. This bit functions only when using the Digital Frequency Synthesizer (DFS).

Notes:
1. The DLL phase shift with all delay taps active is specified as the parameter FINE_SHIFT_RANGE.
2. If only the DFS clock outputs are used, but none of the DLL clock outputs, this bit will not go High when the CLKIN signal stops.

Table 24: Status Attributes

Attribute Description Values

STARTUP_WAIT Delays transition from configuration to user mode until lock condition is achieved. TRUE, FALSE

Stabilizing DCM Clocks Before User Mode

It is possible to delay the completion of device configuration until after the DLL has achieved a lock condition using the
STARTUP_WAIT attribute described in Table 24. This option ensures that the FPGA does not enter user mode—i.e., begin
functional operation—until all system clocks generated by the DCM are stable. In order to achieve the delay, it is necessary
to set the attribute to TRUE as well as set the BitGen option LCK_cycle to one of the six cycles making up the Startup phase
of configuration. The selected cycle defines the point at which configuration will halt until the LOCKED output goes High.

Global Clock Network

Spartan-3 devices have eight Global Clock inputs called GCLKO - GCLK?7. These inputs provide access to a
low-capacitance, low-skew network that is well-suited to carrying high-frequency signals. The Spartan-3 FPGAs clock
network is shown in Figure 23. GCLKO through GCLKS are located in the center of the bottom edge. GCLK4 through GCLK7
are located in the center of the top edge.

Eight Global Clock Multiplexers (also called BUFGMUX elements) are provided that accept signals from Global Clock inputs
and route them to the internal clock network as well as DCMs. Four BUFGMUX elements are located in the center of the
bottom edge, just above the GCLKO - GCLKS inputs. The remaining four BUFGMUX elements are located in the center of
the top edge, just below the GCLK4 - GCLK?7 inputs.

Pairs of BUFGMUX elements share global inputs, as shown in Figure 24. For example, the GCLK4 and GCLKS5 inputs both
potentially connect to BUFGMUX4 and BUFGMUXS5 located in the upper right center. A differential clock input uses a pair of
GCLK inputs to connect to a single BUFGMUX element.

DS099 (v3.0) October 29, 2012 www.xilinx.com
Product Specification 42



http://www.xilinx.com

PRODUCT NOT RECOMMENDED FOR NEW DESIGNS

& XILINX. Spartan-3 FPGA Family: Functional Description
Set PROG_B Low
( Power-On ) ( after Power-On )

Vceint >1V
and Vgcaux > 2V
and Vgco Bank 4 > 1V,

Clear
configuration
memory

PROG_B = Low

INIT_B = High?

Sample
mode pins
(JTAG port becomes
available)

Load CFG_IN
instruction

Load configuration
data frames

Load
JShutdown
instruction

Shutdown
sequence

INIT_B goes Low.
Abort Start-Up

Synchronous
TAP reset
(Clock five 1's
on TMS)

Load JSTART
instruction
Start-Up
sequence

Reconfigure?

Yes

DS099_27_041103

Figure 30: Boundary-Scan Configuration Flow Diagram
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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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Timing Measurement Methodology

When measuring timing parameters at the programmabile 1/Os, different signal standards call for different test conditions.
Table 48 presents the conditions to use for each standard.

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

The Output test setup is shown in Figure 35. A termination voltage V+ is applied to the termination resistor Ry, the other end
of which is connected to the Output. For each standard, Rt and V1 generally take on the standard values recommended for
minimizing signal reflections. If the standard does not ordinarily use terminations (e.g., LVCMOS, LVTTL), then Ry is set to
1MQ to indicate an open connection, and Vy is set to zero. The same measurement point (V) that was used at the Input is
also used at the Output.

V1 (VRer)

FPGA Output
P Rt (RRer)

Vim (VMEAS)

I CL (Crep)

ds099-3_07_012004
Notes:
1. The names shown in parentheses are

used in the IBIS file.
Figure 35: Output Test Setup

Table 48: Test Methods for Timing Measurement at 1/0s

Signal Standard Inputs Outputs Ingltnltt;uatzd
(IOSTANDARD)

Veer(V) | VL(V) | Vh(V) Rr(Q | vr(V) Vi (V)
Single-Ended
GTL 0.8 Vgeg — 0.2 VRer + 0.2 25 1.2 VRer
GTL_DCI 50 1.2
GTLP 1.0 Vgeg — 0.2 VRer + 0.2 25 1.5 VRer
GTLP_DCI 50 1.5
HSLVDCI_15 0.9 Vgeg - 0.5 VRer + 0.5 1M 0 0.75
HSLVDCI_18 0.90
HSLVDCI_25 1.25
HSLVDCI_33 1.65
HSTL_I 0.75 Vgeg - 0.5 VRee + 0.5 50 0.75 VRer
HSTL_I_DCI
HSTL_III 0.90 Vgeg - 0.5 VRee + 0.5 50 15 VRer
HSTL_III_DCI
HSTL_I_18 0.90 Vgeg - 0.5 Vgee + 0.5 50 0.9 VRer
HSTL_I_DCI_18
HSTL_II_18 0.90 Vgeg - 0.5 Vger + 0.5 50 0.9 VREr
HSTL_II_DCI_18
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Table 50: Recommended Number of Simultaneously Switching Outputs per Voco/GND Pair

Signal Standard Package
(IOSTANDARD) vaioo | Taias | Pazos | cpiaz | [FT208 FGS20 ERU08,
Single-Ended Standards
GTL 0 0 0 1 14
GTL_DCI 0 0 0 1 14
GTLP 0 0 0 1 19
GTLP_DCI 0 0 0 1 19
HSLVDCI_15 6 6 6 6 14
HSLVDCI_18 7 7 7 7 10
HSLVDCI_25 7 7 7 7 11
HSLVDCI_33 10 10 10 10 10
HSTL_I 11 11 11 11 17
HSTL_I_DCI 11 11 11 11 17
HSTL_II 7 7 7 7 7
HSTL_III_DCI 7 7 7 7 7
HSTL_I_18 13 13 13 13 17
HSTL_I_DCI_18 13 13 13 13 17
HSTL_II_18 9 9 9 9 9
HSTL_II_DCI_18 9 9 9 9 9
HSTL_II_18 8 8 8 8 8
HSTL_IlI_DCI_18 8 8 8 8 8
LVCMOS12 Slow 2 17 17 17 17 55
4 13 13 13 13 32
6 10 10 10 10 18
Fast 2 12 12 12 12 31
4 11 11 11 11 13
6 9 9 9 9 9
LVCMOS15 Slow 2 16 12 12 19 55
4 8 7 7 9 31
6 7 7 7 9 18
8 6 6 6 6 15
12 5 5 5 5 10
Fast 2 10 10 10 13 25
4 6 7 7 7 16
6 7 7 7 7 13
8 6 6 6 6 11
12 6 6 6 6 7
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Table 52: CLB Distributed RAM Switching Characteristics
-5 -4
Symbol Description Units
Min Max Min Max
Clock-to-Output Times
Tshcko Time from the active edge at the CLK input to data appearing on = 1.87 = 2.15 ns
the distributed RAM output
Setup Times
Tps Setup time of data at the BX or BY input before the active 0.46 = 0.52 = ns
transition at the CLK input of the distributed RAM
Tas Setup time of the F/G address inputs before the active transition 0.46 — 0.53 — ns
at the CLK input of the distributed RAM
Tws Setup time of the write enable input before the active transition at 0.33 - 0.37 - ns
the CLK input of the distributed RAM
Hold Times
ToH, Tan, Twn | Hold time of the BX, BY data inputs, the F/G address inputs, or 0 - 0 - ns
the write enable input after the active transition at the CLK input
of the distributed RAM
Clock Pulse Width
Twer, TweL | Minimum High or Low pulse width at CLK input 085 | = | o9o7 | - ns
Table 53: CLB Shift Register Switching Characteristics
-5 -4
Symbol Description Units
Min Max Min Max
Clock-to-Output Times
Treg Time from the active edge at the CLK input to data appearing on = 3.30 = 3.79 ns
the shift register output
Setup Times
TsRLDS Setup time of data at the BX or BY input before the active 0.46 = 0.52 = ns
transition at the CLK input of the shift register
Hold Times
TsRLDH Hold time of the BX or BY data input after the active transition at 0 = 0 = ns
the CLK input of the shift register
Clock Pulse Width
Twers TweL Minimum High or Low pulse width at CLK input 0.85 ‘ = ‘ 0.97 ‘ = ns
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Table 61: Switching Characteristics for the DFS

Speed Grade
Symbol Description Frequency Device -5 -4 Units
Mode
Min Max | Min Max
Output Frequency Ranges
CLKOUT_FREQ_FX_LF Frequency for the CLKFX and Low All 18 210 18 210 | MHz
CLKOUT_FREQ_FX_HF CLKFX180 outputs High Al 210 | 326@ | 210 |307@ | MHz
Output Clock Jitter
CLKOUT_PER_JITT_FX Period jitter at the CLKFX and All All Note 3 | Note 3 | Note 3 | Note 3| ps
CLKFX180 outputs
Duty Cycle(®
CLKOUT_DUTY_CYCLE_FX | Duty cycle precision for the CLKFX All XC3S50 - +100 - +100 ps
and CLKFX180 outputs XC3S200 o 100 ~ +100 ps
XC3S400 - +250 - +250 ps
XC3S1000 - +400 - +400 ps
XC3S51500 = +400 = +400 ps
XC3S2000 - +400 - +400 ps
XC3S4000 - +400 - +400 ps
XC3S5000 = +400 = +400 ps
Phase Alignment
CLKOUT_PHASE Phase offset between the DFS All All - +300 - +300 ps
output and the CLKO output
Lock Time
LOCK_DLL_FX When using the DFS in conjunction All All - 10.0 - 10.0 ms
with the DLL: The time from
deassertion at the DCM’s Reset
input to the rising transition at its
LOCKED output. When the DCM is
locked, the CLKIN and CLKFB
signals are in phase.
LOCK_FX When using the DFS without the All All - 10.0 - 10.0 ms
DLL: The time from deassertion at
the DCM’s Reset input to the rising
transition at its LOCKED output. By
asserting the LOCKED signal, the
DFS indicates valid CLKFX and
CLKFX180 signals.
Notes:
1.  The numbers in this table are based on the operating conditions set forth in Table 32 and Table 60.
2. Mask revisions prior to the E mask revision have a CLKOUT_FREQ_FX_HF max of 280 MHz. See Mask and Fab Revisions, page 58.
3. Use the DCM Clocking Wizard in the ISE software for a Spartan-3 device specific number. Jitter number assumes 150 ps of input clock jitter.
4. The CLKFX and CLKFX180 outputs always approximate 50% duty cycles.
5. DFS specifications apply when either of the DFS outputs (CLKFX or CLKFX180) is in use.
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Figure 39: JTAG Waveforms

Table 68: Timing for the JTAG Test Access Port

DS099_06_102909

All Speed Grades

Symbol Description - Units
Min Max
Clock-to-Output Times
T1ckTDO The time from the falling transition on the TCK pin to data appearing at 1.0 11.0 ns
the TDO pin
Setup Times
TroiTek The time from the setup of data at the TDI pin to the rising transition at 7.0 — ns
the TCK pin
TrmsTCK The time from the setup of a logic level at the TMS pin to the rising 7.0 = ns
transition at the TCK pin
Hold Times
TrckTDI The time from the rising transition at the TCK pin to the point when data 0 = ns
is last held at the TDI pin
TrckT™s The time from the rising transition at the TCK pin to the point when a logic 0 = ns
level is last held at the TMS pin
Clock Timing
TrckH TCK pin High pulse width 5 oo ns
Treke TCK pin Low pulse width 5 oo ns
Frek Frequency of the TCK signal JTAG Configuration 0 33 MHz
Boundary-Scan 0 25 MHz
Notes:
1. The numbers in this table are based on the operating conditions set forth in Table 32.
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All VCCAUX inputs must be connected together and to the +2.5V voltage supply. Furthermore, there must be sufficient
supply decoupling to guarantee problem-free operation, as described in XAPP623.

Because VCCAUX connects to the DCMs and the DCMs are sensitive to voltage changes, be sure that the VCCAUX supply
and the ground return paths are designed for low noise and low voltage drop, especially that caused by a large number of
simultaneous switching 1/Os.

GND Type: Ground

All GND pins must be connected and have a low resistance path back to the various VCCO, VCCINT, and VCCAUX
supplies.

Pin Behavior During Configuration

Table 79 shows how various pins behave during the FPGA configuration process. The actual behavior depends on the
values applied to the M2, M1, and MO mode select pins and the HSWAP_EN pin. The mode select pins determine which of
the DUAL type pins are active during configuration. In JTAG configuration mode, none of the DUAL-type pins are used for
configuration and all behave as user-I/O pins.

All DUAL-type pins not actively used during configuration and all I/O-type, DCl-type, VREF-type, GCLK-type pins are high
impedance (floating, three-stated, Hi-Z) during the configuration process. These pins are indicated in Table 79 as shaded
table entries or cells. These pins have a pull-up resistor to their associated VCCO if the HSWAP_EN pin is Low. When
HSWAP_EN is High, these pull-up resistors are disabled during configuration.

Some pins always have an active pull-up resistor during configuration, regardless of the value applied to the HSWAP_EN
pin. After configuration, these pull-up resistors are controlled by Bitstream Options.

e All the dedicated CONFIG-type configuration pins (CCLK, PROG_B, DONE, M2, M1, MO, and HSWAP_EN) have a
pull-up resistor to VCCAUX.

* Al JTAG-type pins (TCK, TDI, TMS, TDO) have a pull-up resistor to VCCAUX.
e The INIT_B DUAL-purpose pin has a pull-up resistor to VCCO_4 or VCCO_BOTTOM, depending on package style.

After configuration completes, some pins have optional behavior controlled by the configuration bitstream loaded into the
part. For example, via the bitstream, all unused I/O pins can be collectively configured as input pins with either a pull-up
resistor, a pull-down resistor, or be left in a high-impedance state.

Table 79: Pin Behavior After Power-Up, During Configuration

Configuration Mode Settings <M2:M1:M0> .
Bitstream
Pin Name Serial Modes SelectMap Parallel Modes JTAG Mode Configuration
Master <0:0:0> | Slave <1:1:1> | Master <0:1:1> | Slave <1:1:0> <1:0:1> Option

1/0: General-purpose /O pins

10 UnusedPin
I0_Lxxy_# UnusedPin
DUAL: Dual-purpose configuration pins

10_Lxxy_#/ DIN (1) DIN (1) DO (I/O) DO (I/0) Persist UnusedPin
DIN/DO

10_Lxxy_#/ D1 (1/O) D1 (I/O) Persist UnusedPin
D1

10_Lxxy_#/ D2 (1/O) D2 (I/0) Persist UnusedPin
D2

10_Lxxy_#/ D3 (1/0) D3 (I/0O) Persist UnusedPin
D3

10_Lxxy_#/ D4 (1/0) D4 (I/0) Persist UnusedPin
D4
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Table 93: PQ208 Package Pinout (Contd)

Bank Pin Name o B Names | Number | TYPe
5 I0_L10P_5/VRN_5 I0_L10P_5/VRN_5 P61 DCI
5 I0_L27N_5/VREF_5 I0_L27N_5/VREF_5 P65 VREF
5 I0_L27P_5 I0_L27P_5 P64 I/0
5 10_L28N_5/D6 10_L28N_5/D6 P68 DUAL
5 10_L28P_5/D7 10_L28P_5/D7 P67 DUAL
5 I0_L31N_5/D4 I0_L31N_5/D4 P74 DUAL
5 10_L31P_5/D5 10_L31P_5/D5 P72 DUAL
5 I0_L32N_5/GCLK3 I0_L32N_5/GCLK3 P77 GCLK
5 10_L32P_5/GCLK2 10_L32P_5/GCLK2 P76 GCLK
5 VCCO_5 VCCO_5 P60 VCCO
5 VCCO_5 VCCO_5 P73 VCCO
6 N.C. (®) IO/VREF_6 P50 VREF
6 I0_LO1N_6/VRP_6 I0_LO1N_6/VRP_6 P52 DCI
6 I0O_LO1P_6/VRN_6 I0O_LO1P_6/VRN_6 P51 DCI
6 IO_L19N_6 IO_L19N_6 P48 I/0
6 I0_L19P_6 I0_L19P_6 P46 /0
6 IO_L20N_6 IO_L20N_6 P45 1’0
6 I0_L20P_6 I0_L20P_6 P44 I/0
6 I0_L21N_6 I0_L21N_6 P43 /0
6 I0_L21P_6 I0_L21P_6 P42 1’0
6 I0_L22N_6 I0_L22N_6 P40 I/0
6 I0_L22P_6 I0_L22P_6 P39 /0
6 IO_L23N_6 IO_L23N_6 P37 1’0
6 I0_L23P_6 I0_L23P_6 P36 I/0
6 I0_L24N_6/VREF_6 I0_L24N_6/VREF_6 P35 VREF
6 I0_L24P_6 I0_L24P_6 P34 1’0
6 N.C. (®) IO_L39N_6 P33 1/0
6 N.C. (®) IO_L39P_6 P31 /0
6 IO_L40ON_6 IO_L40ON_6 P29 1’0
6 I0_L40P_6/VREF_6 I0_L40P_6/VREF_6 P28 VREF
6 VCCO_6 VCCO_6 P32 VCCO
6 VCCO_6 VCCO_6 P49 VCCO
7 IO_LOIN_7/VRP_7 IO_LOIN_7/VRP_7 P3 DCI
7 I0_LO1P_7/VRN_7 I0_LO1P_7/VRN_7 P2 DCI
7 N.C. (®) IO_L16N_7 P5 /O
7 N.C. (®) I0_L16P_7/VREF_7 P4 VREF
7 I0_L19N_7/VREF_7 I0_L19N_7/VREF_7 P9 VREF
7 I0_L19P_7 I0_L19P_7 P7 /0
7 I0_L20N_7 I0_L20N_7 P11 I/0
7 10_L20P_7 10_L20P_7 P10 /0
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Table 100: FG456 Package Pinout (Contd)

Bank PinName | pinName | PinNumber TYP®
4 I0_L30N_4/D2 I0_L30N_4/D2 ui2 DUAL
4 I0_L30P_4/D3 10_L30P_4/D3 V12 DUAL
4 IO_L31N_4/INIT_B IO_L31N_4/INIT_B W12 DUAL
4 10_L31P_4/DOUT/BUSY |I0_L31P_4/DOUT/BUSY Y12 DUAL
4 I0_L32N_4/GCLK1 I0_L32N_4/GCLK1 AA12 GCLK
4 10_L32P_4/GCLKO 10_L32P_4/GCLKO AB12 GCLK
4 VCCO_4 VCCO_4 T12 VCCO
4 VCCO_4 VCCO_4 T13 VCCO
4 VCCO_4 VCCO_4 T14 VCCO
4 VCCO_4 VCCO_4 u15 VCCO
4 VCCO_4 VCCO_4 Y15 VCCO
5 10 10 u7 IO
5 N.C. (®) 10 U9 110
5 10 10 u1o IO
5 10 10 U1 I/O
5 10 10 V7 I/O
5 10 10 V10 I/O
5 IO/VREF_5 IO/VREF_5 AB11 VREF
5 IO/VREF_5 IO/VREF_5 9]5} VREF
5 I0_LO1N_5/RDWR_B I0O_LO1N_5/RDWR_B Y4 DUAL
5 I0_LO1P_5/CS_B I0_LO1P_5/CS_B AA3 DUAL
5 I0_LO6N_5 I0_LO6N_5 AB4 I/0
5 I0_LO6P_5 I0_LO6P_5 AA4 I/O
5 I0_LO9N_5 I0_LO9N_5 Y5 I/O
5 I0_LO9P_5 I0_LO9P_5 W5 I/0
5 IO_L10N_5/VRP_5 IO_L10N_5/VRP_5 AB5 DCI
5 I0_L10P_5/VRN_5 I0_L10P_5/VRN_5 AA5 DCI
5 I0_L15N_5 I0_L15N_5 W6 I/0
5 I0_L15P_5 I0O_L15P_5 V6 I/O
5 IO_L16N_5 I0O_L16N_5 AAB I/O
5 I0_L16P_5 I0_L16P_5 Y6 I/0
5 N.C. (®) [O_L19N_5 Y7 1/0
5 N.C. (®) IO_L19P_5/ w7 VREF

VREF_5
5 N.C. (®) IO_L22N_5 AB7 I/0
5 N.C. (®) I0_L22P_5 AA7 I/0
5 I0_L24N_5 I0_L24N_5 w8 I/0
5 10_L24P_5 10_L24P_5 V8 I/O
5 I0O_L25N_5 I0_L25N_5 AB8 I/O
5 I0_L25P_5 I0_L25P_5 AA8 I/0
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FG456 Footprint
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FG676: 676-lead Fine-pitch Ball Grid Array

The 676-lead fine-pitch ball grid array package, FG676, supports five different Spartan-3 devices, including the XC3S1000,
XC3S1500, XC3S2000, XC3S4000, and XC3S5000. All five have nearly identical footprints but are slightly different,
primarily due to unconnected pins on the XC3S1000 and XC3S1500. For example, because the XC3S1000 has fewer 1/O
pins, this device has 98 unconnected pins on the FG676 package, labeled as “N.C.” In Table 103 and Figure 53, these
unconnected pins are indicated with a black diamond symbol (). The XC3S1500, however, has only two unconnected pins,
also labeled “N.C.” in the pinout table but indicated with a black square symbol (H).

All the package pins appear in Table 103 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 XC3S51000, XC3S1500, XC3S2000, XC3S4000, and XC3S5000 pinouts, then that
difference is highlighted in Table 103. If the table entry is shaded grey, then there is an unconnected pin on either the
XC3S1000 or XC3S1500 that maps to a user-1/0O pin on the XC3S2000, XC3S4000, and XC3S5000. If the table entry is
shaded tan, then the unconnected pin on either the XC3S1000 or XC3S1500 maps to a VREF-type pin on the XC3S2000,
XC3S4000, and XC3S5000. If the other VREF pins in the bank all connect to a voltage reference to support a special I/O
standard, then also connect the N.C. pin on the XC3S1000 or XC3S1500 to the same VREF voltage. This provides
maximum flexibility as you could potentially migrate a design from the XC3S1000 through to the XC3S5000 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 103: FG676 Package Pinout

Bank )l(’(i:naﬁ;(r)‘?o XC351500 XC352000 XC354000 XC3S5000 FG676 Pin Type
e Pin Name Pin Name Pin Name Pin Name Number

0 |IO 10 10 10 10_L04N_0® A3 1/O
0 |IO 10 10 10 10 A5 I/O
0 |IO 10 10 10 10 A6 1/O
0 |IO 10 10 10 10_L04P_00) C4 I/0
0 N.C.(®) 10 10 10 I0_L13N_0®) C8 I/0
0 |IO 10 10 10 10 C12 I/0
0 |IO 10 10 10 10 E13 1/0
0 |IO 10 10 10 10 H11 I/0
0 |IO 10 10 10 10 H12 1/0
0 |IO/NREF_0 IO/VREF_0 IO/VREF_0 IO/VREF_0 IO/VREF_0O B3 VREF
0 |IO/VREF_O I0/VREF_0 I0/VREF_0 I0/VREF_0 I0/VREF_0 F7 VREF
0 |IO/NREF_0 IO/VREF_0 IO/VREF_0 IO/VREF_0 IO/VREF_0O G10 VREF
0 |IO_LOTN_O/VRP_O 10_LOTN_0/VRP_0 10_LOTN_0/VRP_0 10_LOTN_0/VRP_0 10_LOTN_0/VRP_0 E5 DCI
0 |IO_LO1P_O0/VRN_O 10_LO1P_O/VRN_O 10_LO1P_O/VRN_O 10_LO1P_O/VRN_O 10_LO1P_O/VRN_O D5 DCI
0 |IO_LO5N_O 10_LO5N_0 10_LO5N_0 10_LO5N_0 10_LO5N_0 B4 1/0
0 |IO_LO5P_O/VREF_O0 |IO_LO5P_O/VREF_0 |IO_LO5P_O/VREF_0 |IO_LO5P_O/VREF_0 |IlO_LO5P_0/VREF_0 A4 VREF
0 |IO_LOBN_O 10_LO6N_O 10_LO6N_O 10_LO6N_O 10_LO6N_0 C5 1/0
0 |[lO_LO6P_0O 10_LO6P_0 10_LO6P_0 10_L06P_0 10_LO6P_0 B5 I/O
0 |IO_LO7N_O 10_LO7N_O 10_LO7N_O 10_LO7N_0 10_LO7N_0 E6 1/0
0 |IO_LO7P_O 10_LO7P_0 10_LO7P_0 10_LO7P_0 10_LO7P_0 D6 I/O
0 |IO_LO8N_O 10_LO8N_0 10_LO8N_0 10_LO8N_0 10_LO8N_0 C6 1/0
0 |[lO_LO8P_O 10_L08P_0 10_L08P_0 10_LO8P_0 10_L08P_0 B6 I/O
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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
7 |10_L29P_7 10_L29P_7 10_L29P_7 10_L29P_7 10_L29P_7 L2 I/0
7 |10_L31N_7 10_L31N_7 10_L31N_7 10_L31N_7 10_L31N_7 M7 1/0
7 |10_L31P_7 10_L31P_7 10_L31P_7 10_L31P_7 10_L31P_7 M8 I/0
7 |10_L32N_7 10_L32N_7 10_L32N_7 10_L32N_7 10_L32N_7 M6 1/0
7 |10_L32P_7 10_L32P_7 10_L32P_7 10_L32P_7 10_L32P_7 M5 I/0
7 |10_L33N_7 10_L33N_7 10_L33N_7 10_L33N_7 10_L33N_7 M3 1/0
7 |10_L33P_7 10_L33P_7 10_L33P_7 10_L33P_7 10_L33P_7 L4 I/0
7 |10_L34N_7 10_L34N_7 10_L34N_7 10_L34N_7 10_L34N_7 M1 1/0
7 |10_L34P_7 10_L34P_7 10_L34P_7 10_L34P_7 10_L34P_7 M2 I/0
7 |10_L35N_7 10_L35N_7 10_L35N_7 10_L35N_7 10_L35N_7 N7 1/0
7 |10_L35P_7 10_L35P_7 10_L35P_7 10_L35P_7 10_L35P_7 N8 I/O
7 |10_L38N_7 10_L38N_7 10_L38N_7 10_L38N_7 10_L38N_7 N5 1/0
7 |10_L38P_7 10_L38P_7 10_L38P_7 10_L38P_7 10_L38P_7 N6 1/O
7 |10_L39N_7 10_L39N_7 10_L39N_7 10_L39N_7 10_L39N_7 N3 1/0
7 |10_L39P_7 10_L39P_7 10_L39P_7 10_L39P_7 10_L39P_7 N4 1/0
7 |10_L40ON_7/VREF_7 |10_L40N_7/VREF_7 |IO_L40N_7/VREF_7 |IO_L40N_7/VREF_7 |IO_L40N_7/VREF_7 N1 VREF
7 | 10_L40P_7 10_L40P_7 10_L40P_7 10_L40P_7 10_L40P_7 N2 1/0
7 |VCCO_7 VCCO_7 VCCO_7 VCCO_7 VCCO_7 G3 VCCO
7 |VCCO_7 VCCO_7 VCCO_7 VCCO_7 VCCO_7 J8 VCCO
7 |VCCO_7 VCCO_7 VCCO_7 VCCO_7 VCCO_7 K8 VCCO
7 |VCCO_7 VCCO_7 VCCO_7 VCCO_7 VCCO_7 L3 VCCO
7 |VCCO_7 VCCO_7 VCCO_7 VCCO_7 VCCO_7 L9 VCCO
7 |VCCO_7 VCCO_7 VCCO_7 VCCO_7 VCCO_7 M9 VCCO
7 |VCCO_7 VCCO_7 VCCO_7 VCCO_7 VCCO_7 N9 VCCO
7 |VCCO_7 VCCO_7 VCCO_7 VCCO_7 VCCO_7 N10 VCCO

N/A | GND GND GND GND GND Al GND
N/A | GND GND GND GND GND A26 GND
N/A | GND GND GND GND GND AC4 GND
N/A | GND GND GND GND GND AC12 GND
N/A | GND GND GND GND GND AC15 GND
N/A | GND GND GND GND GND AC23 GND
N/A | GND GND GND GND GND AD3 GND
N/A | GND GND GND GND GND AD24 GND
N/A | GND GND GND GND GND AE2 GND
N/A | GND GND GND GND GND AE25 GND
N/A | GND GND GND GND GND AFA1 GND
N/A | GND GND GND GND GND AF26 GND
N/A | GND GND GND GND GND B2 GND
N/A | GND GND GND GND GND B25 GND
N/A | GND GND GND GND GND C3 GND
N/A | GND GND GND GND GND C24 GND
N/A | GND GND GND GND GND D4 GND
N/A | GND GND GND GND GND D12 GND
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& XILINX.

Spartan-3 FPGA Family: Pinout Descriptions

Table 107: FG900 Package Pinout (Contd)

XC3S2000

XC3S4000, XC3S5000

FG900 Pin

Bank Pin Name Pin Name Number Type
5 IO_LO7N_5 I0_LO7N_5 AK8 I/O
5 I0_LO7P_5 I0_LO7P_5 AJ8 I/0
5 IO_LO8N_5 I0_LO8N_5 AC9 I/0
5 I0_L08P_5 I0_LO8P_5 AB9 I/O
5 IO_LO9N_5 I0_LO9N_5 AG9 I/0
5 IO_LO9P_5 I0_LO9P_5 AF9 I/0
5 IO_L10N_5/VRP_5 I0_L10N_5/VRP_5 AK9 DCI
5 IO_L10P_5/VRN_5 I0_L10P_5/VRN_5 AJ9 DCI
5 IO_L11N_5/VREF_5 I0_L11N_5/VREF_5 AE10 VREF
5 I0_L11P_5 I0_L11P_5 AE9 I/O
5 IO_L12N_5 I0_L12N_5 AJ10 I/0
5 IO_L12P_5 I0_L12P_5 AH10 I/O
5 IO_L13N_5 I0_L13N_5 AD11 I/O
5 I0_L13P_5 I0_L13P_5 AD10 I/O
5 IO_L14N_5 I0_L14N_5 AF11 I/O
5 I0O_L14P_5 I0_L14P_5 AE11 I/O
5 IO_L15N_5 I0_L15N_5 AH11 I/O
5 IO_L15P_5 I0_L15P_5 AG11 I/O
5 IO_L16N_5 I0_L16N_5 AK11 I/O
5 I0_L16P_5 I0_L16P_5 AJ11 I/O
5 IO_L17N_5 I0_L17N_5 AB12 I/O
5 I0_L17P_5 I0_L17P_5 AC11 I/O
5 IO_L18N_5 I0_L18N_5 AD12 I/O
5 IO_L18P_5 I0_L18P_5 AC12 I/O
5 IO_L19N_5 I0_L19N_5 AF12 I/O
5 IO_L19P_5/VREF_5 I0_L19P_5/VREF_5 AE12 VREF
5 IO_L20N_5 I0_L20N_5 AH12 I/O
5 I0_L20P_5 I0_L20P_5 AG12 I/O
5 IO_L21N_5 I0_L21N_5 AK12 I/O
5 I0_L21P_5 I0_L21P_5 AJ12 I/O
5 IO_L22N_5 I0_L22N_5 AA13 I/O
5 I0_L22P_5 10_L22P_5 AA12 I/O
5 IO_L23N_5 I0_L23N_5 AC13 I/0
5 I0_L23P_5 I0_L23P_5 AB13 I/O
5 I0_L24N_5 I0_L24N_5 AG13 I/0
5 I0_L24P_5 10_L24P_5 AF13 I/O
5 IO_L25N_5 I0_L25N_5 AK13 I/O
5 I0_L25P_5 I0_L25P_5 AJ13 I/0
5 IO_L26N_5 I0_L26N_5 AB14 I/O
5 I0_L26P_5 I0_L26P_5 AA14 I/O
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& XILINX.

Spartan-3 FPGA Family: Pinout Descriptions

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 Pin Name pin Number | TYPe
2 IO_L41N_2 IO_L41N_2 F33 /0
2 I0_L41P_2 |0_L41P_2 F34 /0
2 N.C. (®) IO_L42N_2 G31 /0
2 N.C. (®) |0_L42P_2 G32 /0
2 |O_L45N_2 |O_L45N_2 L33 /0
2 |0_L45P_2 |0_L45P_2 L34 /0
2 |O_L46N_2 |O_L46N_2 M24 /0
2 10_L46P_2 |0_L46P_2 M25 /0
2 IO_L47N_2 IO_L47N_2 M27 /0
2 |0_L47P_2 |0_L47P_2 M28 /0
2 |O_L48N_2 |O_L48N_2 M33 /0
2 |0_L48P_2 |0_L48P_2 M34 /0
2 N.C. (®) |O_L49N_2 P25 /0
2 N.C. (#) |0_L49P_2 P26 /0
2 |O_L50N_2 |O_L50N_2 P27 /0
2 IO_L50P_2 |0_L50P_2 P28 /0
2 N.C. (#) I0_L51N_2 T24 /0
2 N.C. (®) I0_L51P_2 U24 /0
2 | VCCo._2 VCCO_2 D32 VCCO
2 | VCCO_2 VCCO_2 H28 VCCO
2 | VCCOo._2 VCCO_2 H32 VCCO
2 | VCCo._2 VCCO_2 L27 VCCO
2 | VCCO_2 VCCO_2 L31 VCCO
2 | VCCOo._2 VCCO_2 N23 VCCO
2 | VCCo._2 VCCO_2 N29 VCCO
2 | VCCO_2 VCCO_2 N33 VCCO
2 | VCCOo._2 VCCO_2 P23 VCCO
2 | VCCo._2 VCCO_2 R23 VCCO
2 | VCCO_2 VCCO_2 R27 VCCO
2 | VCCOo._2 VCCO_2 T23 VCCO
2 | VCcCo._2 VCCO_2 T31 VCCO
3 10 10 AH33 /0
3 10 10 AH34 /0
3 10 10 V25 /0
3 10 10 V26 /0
3 IO_LO1N_3/VRP_3 I0_LO1N_3/VRP_3 AM34 DCI
3 I0_LO1P_3/VRN_3 |0_LO1P_3/VRN_3 AM33 DCI
3 |0_LO2N_3/VREF_3 |0_LO2N_3/VREF_3 AL34 VREF
3 |0_L02P_3 |0_L02P_3 AL33 /0
3 IO_LO3N_3 |0_LO3N_3 AK33 /0
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