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Lattice Semiconductor ispXPGA Family Data Sheet

Figure 1. ispXPGA Block Diagram
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Programmable Function Unit

The Programmable Function Unit (PF architecture. The PFUs are
arranged in rows and columns in th i i g olumn 1). Each PFU consists of
four Configurable Logic Elements tial nts (CSEs), and a Wide Logic Gen-
erator (WLG). By utilizing thes a variety of functions. Table 3 lists some of
the function capabilities of th

There are 57 inputs to
trol logic from which si

20 inputs for logic, and 37 inputs drive the con-

Table 3. Function

Dedicated carry chain and booth multiplication logic
16X1, 16X2, 16X4, 32X1, 32X2, 64X1

16X1, 16X2, 32X1

8-bit shift registers (up to 32-bit shift capability)
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Figure 2. ispXPGA PFU
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sysCLOCK PLL Description

The sysCLOCK PLL circuitry consists of Phase-Lock Loops (PLLs) and the various dividers, reset, and feedback
signals associated with the PLLs. This feature gives the user the ability to synthesize clock frequencies and gener-
ate multiple clock signals for routing within the device. Furthermore, it can generate clock signals that are aligned
either at the board level or the device level.

The ispXPGA devices provide up to eight PLLs. Each PLL receives its input clock from its @ssociated global clock
pin, and its output is routed to the associated global clock net. For example, PLLO receives its cloek input from the
GCLKO global clock pin and provides output to the CLKO global clock net. The PLL also‘has the ability to output a
secondary clock that is a division of the primary clock output. When using the secondarygclock, the secondary
clock will be routed to the neighboring global clock net. For example, PLLO will'drive its primary clock output on the
CLKO global clock net and its secondary clock output will drive the CLK1/global clock net. Additionally, each PLL
has a set of PLL_RST, PLL_FBK, and PLL_LOCK signals. The PLL_RST signal can be generatedithrough,routing
or a dedicated dual-function I/O pin. The PLL_FBK signal can be generatedthrough a dedicated dual-function 1/0
pin or internally from the Global Clock net associated with the PLL. The PLL_LOCK signalfeeds routing directly
from the sysCLOCK PLL circuit. Figure 17 illustrates how the RLL_RST and'PLL_FBK signals are generated.

Each PLL has four dividers associated with it, M, N, V, @nd K. The M divider is used, to divide the clock signal,
while the N divider is used to multiply the clock signal. The'V divider allows the VCO\frequency to operate at
higher frequencies than the clock output, thereby increasing the fréquency rangé. The K divider'is only used when
a secondary clock output is needed. This divider divides theyprimary clock output and feeds to the adjacent global
clock net. Different combinations of these dividers allow the user to synthesize clock frequencies. Figure 16 shows
the ispXPGA PLL block diagram.

The PLL also has a delay feature thatllows the output clock to_be advanced or delayed to improve set-up and
clock-to-out times for better performance. This operates by insérting delay on the input or feedback lines of the
PLL. For more information on the PLL, please refer to TN1003; sysCLOCKPLL Usage and Design Guidelines.

Figure 16. ispXPGA PLL Block Diagram
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Figure 17. ispXPGA PLL_RST and PLL_FBK Generation
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Clock Routing

The Global Clock Lines (GCLK) have two sources, their dedicated pins and the sysCLOCK circuit. Figure 18 illus-
trates the generation of the Global Clock Lines.

Figure 18. Global Clock Line Generation
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syslO/Capability

All the ispXPGA devices have eight,syslO,banks, where each bank is capable of supporting multiple 1/0 standards.
Each syslO bank has its own I/O_supply veltage (Vcco) and reference voltage (Vger) resources allowing each
bank complete independence from the others. Each 1/O is individually configurable based on the bank’s V¢ and
V@EF settings. In addition; each I/0O_has configurable drive strength, weak pull-up, weak pull-down, or a bus-keeper
fatch. Table 4 lists thesnumberof 1/0s supported per bank in each of the ispXPGA devices. In addition, 5V tolerant
inputs are specified within an 1/Obank that is connected to V¢q of 3.0V to 3.6V for LVCMOS 3.3, LVTTL and PCI
interfaces.

Table 5 lists the syslO'standards with the typical values for Voco Vger and Vit

The TOE, JTAG TAP pins, PROGRAM, CFGO0 and DONE pins of the ispXPGA device are the only pins that do not
have the syslO capabilities. The TOE and CFGO pins operate off the V¢ of the device, supporting only the LVC-
MOS standard corresponding to the device supply voltage. The TAP pins have a separate supply voltage (Vccy),
which determines the LVCMOS standard corresponding to that supply voltage.

There are three classes of I/O interface standards that are implemented in the ispXPGA devices. The first is the un-
terminated, single-ended interface. It includes the 3.3V LVTTL standard along with the 1.8V, 2.5V, and 3.3V LVC-
MOS interface standards. Additionally, PCl and AGP-1X are subsets of this type of interface.

15
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The second type of interface implemented is the terminated, single-ended interface standard. This group of inter-
faces includes different versions of SSTL and HSTL interfaces along with CTT, and GTL+. Usage of these particu-
lar I/O interfaces requires an additional Vggg signal. At the system level a termination voltage, V1, is also required.
Typically an output will be terminated to V11 at the receiving end of the transmission line it is driving.

The third type of interface standards are the differential standards LVDS, BLVDS, and
standards require two I/O pins to create the differential pair. The logic level is determine
two signals. Table 6 lists how these interface standards are implemented in the ispXP

. The differential
erence in the

Table 4. Number o r Bank
Device Max. Number of I/Os per Bank (N)
XPGA 1200 62
XPGA 500 42
XPGA 200 26
XPGA 125 22

16
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Absolute Maximum Ratings™ >3

1.8V 2.5V/3.3V
Supply Voltage (Vg) - - -+ oo oo -05t025V.......... -0.5t0 5.5V
PLL Supply Voltage (Veep) - -+ v v oo e ee e -05t025V.......... -0.5t0 5.5V
Output Supply Voltage (Veco) -+ - - v v vee v e -0.5t045V.......... -0.5t0 4.5V
IEEE 1149.1 TAP Supply Voltage (Vegy) - - - - - - - -05t045V.......... -0.5t0 4.5V
Input Voltage Applied*® . ................... -0.5t055V.......... -0.5t0'5.5V,
Storage Temperature . . .................... -65t0 150°C......... -65 t0150°C
Junction Temperature (T ;) with Power Applied . .-551t0 150°C......... 55 to 150°C

1. Stress above those listed under the “Absolute Maximum Ratings” may .cause permanent damage to the device. Functional
operation of the device at these or any other conditions above those indicated in the operational sections of this specification
is not implied (while programming, following the programming specifications).

. Compliance with the Lattice Thermal Management document istrequired:

. All voltages referenced to GND.
. Overshoot and undershoot of -2V to (V| (MAX) + 2) volts notito exceed\6V is permitted for a duration of'<20ns.

a h 0N

. A maximum of 64 1/Os per device with V| > 3.6V is@llowed.

Recommended Operating Conditions

Symbol Parameter Min Max Units
Supply Voltage for 1.8V device' 1.65 1.95 Y
Vee Supply Voltage for 2.5V device 2.3 2.7 \%
Supply Voltage'for 3.3V device 3.0 3.6 \Y
Supply Voltage for PLL and sysHSI blocksfit:8V devices' 1.65 1.95 Vv
Veep SupplyNoltage forPLL@and sysHSI blocks, 2.5V devices 23 27 \'
Supply Voltage for PLL and sysHSI‘blocks, 3.3V devices 3.0 3.6 \Y
Supply. Voltage for IEEE 1149.1 Test Access Port for LVCMOS 1.8V 1.65 1.95 \Y
Veey Supply Voltage for IEEE 1149.1 TestAccess Port for LVCMOS 2.5V 2.3 2.7 Vv
Supply Voltage for IEEEA1149.1 Test Access Port for LVCMOS 3.3V 3.0 3.6 \Y
T, (COM) Junetion Temperature Commercial Operation 0 85 C
T, (IND) Junction Temperature Industrial @peration -40 105 C

1usysHSI specification is valid for Yo andVggp = 1.7V to 1.9V.

E’CMOS Erase Reprogram Specifications

Parameter Min Max Units
Erase/Reprogram Cyele' 1,000 — Cycles
1. Valid over commercial tempeérature range.

Hot Socketing Characteristics™?***

Symbol Parameter Condition Min Typ Max Units
Ipk Input or Tristated I/O Leakage Current |0 & V| 6 3.0V — +/-50 | +/-800 pA

1. Insensitive to sequence of V¢ and Voo when Vg 8 1.0V. For Vg > 1.0V, Ve min must be present. However, assumes monotonic
rise/fall rates for Vg and Vo, provided (Vi - Vo) 0 3.6V.

2. LVTTL, LVCMOS only.

3. 0< VCC o] VCC (MAX), 0< VCCO o] VCCO (MAX)

4. Ipk is additive to Ipyy, Ipp or Igy. Device defaults to pull-up until non-volatile cells are active.

21
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DC Electrical Characteristics

Over Recommended Operating Conditions

Symbol Parameter Condition Min Typ Max Units
00 V< (V -0.2V — — 10 A
L, lw" |Input or I/O Low Leakage in < (Veco ) a
(VCCO - 02V) o] V|N 8 3.6V - — 300 MA
2 Input High Leakage Current 3.6V <Vy05.5Vand . - 3 mA
IH 3.0V 8 Vo 8 3.6V
Ipy I/O Active Pull-up Current 008V|N00.7Veeo -30 — -150 pA
lpD I/0 Active Pull-down Current VL (MAX) 8 V| 8 Vi (MAX) 30 — 150 pA
IsHLs  |Bus Hold Low Sustaining Current |V y =V (MAX) 30 — — pA
Igyns | Bus Hold High Sustaining Current |V |y = 0.7 Vo -30 — — pA
IsyLo |Bus Hold Low Overdrive Current |08 V |y 6 Vi (MAX) S — 150 pA
IsyHo | Bus Hold High Overdrive Current [0 8 V|y 6 V| (MAX) b — — -150 pA
Vgytr  |Bus Hold Trip Points Veco £ 0.35 —2 Véeo * 0.65 \%
\Y% = 3.3V, 2.5V, 18V — -4
Cq I/0 Capacitance® cco 8 pf
VCC =1.8V, VIO =0to V|H (MAX) — y—
V = 3.3V, 2.5V,11@8V — —
C, Clock Capacitance® cco 8 pf
VCC =1.8Y, V|o =010 VIH (MAX) L —
) Veco& 8.3V, 2.5V,11.8V — —
Cs Global Input Capacitance® 6 pf

Voc = 1.8WV 0 =0'to V) (MAX) — —

1. Input or I/O leakage current is measured with the’pin configured‘as an input or as an l/© with the output driver tri-stated. It is not
measured with the output driver active. Busdmaintenance circuits are disableds

2. 5V tolerant inputs and I/Os should be placedin banks where 3.0V 8 Vo 88.6V. The JTAG)and sysCONFIG ports are not included for the
5V tolerant interface.

3. Tp=25°C, f = 1.0MHz.
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syslO DC Electrical Characteristics

Over Recommended Operating Conditions

VL Vi VoL Vou
Standard Min. (V) | Max.(V) | Min.(V) | Max.(V) | Max.(V) | Min.(V) | Jdg@émA) | loy(mA)
20, 16712, |-20,-16,-12,
LVCMOS 3.3 -0.3 0.8 2.0 55 04 Veco-04 | "g/5.83,4) | -8, -5.33, -4
0.2 Vocot 0.2 0.1 -0.1
16, 12,8, |-16,-12, -8,
LVCMOS 2.5 0.3 0.7 17 3.6 04 Voo 04| §ias s -5.33, -4
0.2 Voco - 0.2 0.1 -0.1
0.68° 1.07° 12,8, 5.33012, -8',
LVCMOS 1.8' -0.3 0.35Y 0.65Y 3.6 N Vecg =04 4 6:33, -4
=ovec =ovec 0.2 Vieeo - 0.2 0.1 0.1
LVTTL -0.3 0.8 2.0 5.5 - Veco - 04 y 4
0.2 Voco - 0.2 0.1 -0.1
1.08° 1.5
PCI 3.3 -0.3 BVece | 05 Veee 5.5 0.1Veco | 0.9 Veco 15 -0.5
AGP-1X -0.3 1.08° 1.5° 3.6 0.1 Vgco 400.9Veeo 1.5 -0.5
0.3Voco | 0.5 Vdeo
SSTL 3 Class | 0.3 Vier - 0.2 | VRer + 0.2 3.6 0.7 Veeo- 1.1 8 -8
SSTL3Classll|  -0.3 Vier - 0.2 |VRer + 02 3.6 0.5 Voco - 0.9 16 16
SSTL 2 Class | 0.3 Vaer - 0.18 | VRer + 0.18 3.6 064, |Veoo - 0.62 7.6 76
SSTL2ClassIl|  -0.3 Vper ~0.18 | Vger + 0.18 3.6 035 W Voeo-043| 152 15.2
CTT 3.3 0.3 Vaees0.2 | VRer + 0.2 3.6 VAer - 0.4 | Vper + 0.4 8 -8
CTT 25 0.3 Vaer - 02| VRer + 0.2 36 Vaer 204 | Vper + 0.4 8 -8
HSTL Class | 0.3 Vier - 0.1 | VRer + 0.1 3.6 0.4 Voco - 0.4 8 -8
HSTL Class Il 08 Vagr=01 | VRer + 0.1 3.6 0.4 Voco - 0.4 24 -8
GTL+ 0.3 Vaer - 0.2 | VRerd 0.2 36 0.6 N/A 36 N/A

1. Design tool default setting.

2. The average BC current drawniby 1/Os between adjacent bank GND connections, or between the last GND in an 1/O bank and the end of the
I/0 bank, as'shown in the logi¢ signals conngttion table, shall'not exceed n*8mA. Where n is the number of I/Os between bank GND con-
nections'or between the dast GND in a banK and the end,of a bank

3. Applicable for ispXPGA B devices.
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syslO Differential Standards DC Electrical Characteristics'

Parameter | Description ‘ Test Conditions ‘ Min. ‘ Typ. ‘ Max.
LVDS?
Vine Vinm | Input voltage ov e 2.4V
V1D Differential input threshold 0.2V 3 Vg 6 1.8V +/-100mV — —
N Input current Power on — g +/-10uA
Vou Output High Voltage for Vop or Voum RT = 100 Ohm i 1.38V 1.60V
VoL Output Low Voltage for Vgp or Voum RT = 100 Ohm 0.9V 1.03V —
Vob Output Voltage Differential [Vop - Vowml, Rt = 100 ohm 250mV. 350mV 450mV
AVop Change in Vgp between high and low — — 50mV
Vos Output Voltage Offset [Vop + Voml/2, R = 100 ohmy|  1.125V 1.25V 12375V
AVog Change in Vog between H and L 4 —X 50mV
losp Output short circuit current Vop = 0V Driver outputs — — 24mA

shorted

BLVDS'
Vine Vinm | Input voltage ov - 2.4V
VT1HD Differential input threshold 0.2V'0 Vi © 1.8V +-100mV - —
N Input current Power on < — +/-10uA
VoH Output High Voltage for Vop or Vo Ry =27Q — 1.4V 1.80V
VoL Output Low Voltage for Vop or Vo Rt =270 0.95V 1.1V —
Vobp Output Voltage Differential [Vop - Vowml, RT = 27Q 240mVv 300mV 460mV
AVop Change in Vgp Between Hand L 27TmV
Vos Output Voltage Offset [Vop + Vomld2, RT = 270 1.1V 1.3V 1.5V
AVops Change in Vpg Betiveen H and L 27mV
losp Output Short Circuit Current gﬁgrt:eg: Driver, Outputs 36mA 65mA
1. Refer to TN1000, syslQ‘Usage.Guidelifiés for Lattice Devices.
2. Vpp and Vg are the two outputs of the LVDS/BLVDS output buffer.

LVPECL!

DC
Parameter Parameter Description Min. Max. Min. Max. Min. Max. Units
Vceo 3.0 3.6 \

ViH Input Voltagedigh 1.49 2.72 1.49 2.72 1.49 2.72 \Y
Vi Input Voltage Low 0.86 2.125 0.86 2.125 0.86 2.125 \%
VoH Output VoltagerHigh 1.8 2.1 1.92 2.28 2.13 2.41 \Y
VoL OutputiVoltage'Low 0.96 1.27 1.06 1.43 1.3 1.57 \
Vpiee Differentiallnptt threshold 0.3 — 0.3 — 0.3 — \"

1. These values are valid at'the output of the source termination pack as shown above with 100-ohm differential load only (see Figure 23).
The Vo levels are 200mV below the standard LVPECL levels and are compatible with devices tolerant of the lower common mode ranges.

2. Valid for 0.2

0 Vom0 1.8V.
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Figure 23. LVPECL Driver with Three Resistor Pack
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ispXPGA 125B/C & ispXPGA 125EB/EC External Switching Characteristics

Over Recommended Operating Conditions

-5' -4 -3
Parameter Description Conditions Min. | Max. | Min. pMax. [*"Min. | Max. | Units
Global Clock Input to P10 Output Register . - .
tCO OUtpUt 5.3 5.7 6.6 ns
ts Global Clock Input Setup g(le(li)llnput 'S 1o RgouN gLt 19 | — p-18f— | 15| — ns
ty Global Clock Input Hold gé(lja)l,npm ROt input 2.7 N 29 — 3.3 — ns
tsinDLY Global Clock Input Setup (PIOinput Register with input délay| 3.1 — 3.3 — 3.8 — ns
tHINDLY Global Clock Input Hold  “|PIO Input Register with inpat'delayy, 0.0 — 0.0 — 0.0 —
Global Clock Input t6 PIO Output Register usingyPLL N . .
tcopLL Output without delay 3.6 3.9 45 | ns
PIO Input Register withoutinput
tspLL Global Clockdput Setup_iier e o PR~y a;’ 0| —|o1| — 03] — | ns
PIO Input Register without input
tupLL Global Clogkfiput Hold. | o e o P?_L Wi oY as 09 | — |10 | — | 12| — | ns
PIO Input Register with input dela
tsinouypLL | @lobal Clock Input Setup usifg gLL Witghout delay P Y1 5.1 — 5.5 — 6.3 — ns
PIO Input Régister with input dela
oL | Global Glogk Input Hold | f D LI out dol ay P Y 80| — | 28| — | 24| — | ns
1. Only available forlispXPGA 125B andispXPGA 125EB (2.5V/3.3V) devices. Timing v.0.3
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ispXPGA 500B/C & ispXPGA 500EB/EC EBR Timing Parameters

-5 -4 -3

Parameter Description Min. ‘ Max. | Min. ‘ Max. | Min. ‘ Max. | Units
Synchronous Write
teeswap_s |Address Setup Delay 0.59 — 0.61 = 0.70 — ns
teeswap_H |Address Hold Delay 040 | — |-0394 — [-033| — ns
tesswcpw | Clock Pulse Width 316 | — | 340 | — |#891 | — ns
tesswwe_s | Write Enable Setup Time 012 | — |12 — |[-010| — ns
teeswwe H | Write Enable Hold Time 0.16 —a 0.16 —4 0.18 — ns
tegswp_s  |Data Setup Time 027 | (— | 028 ["— |03 | — ns
teBswD_H Data Hold Time -0272 | '— |-026| — |-022| — ns
Synchronous Read
teBSR_co Clock to Data Delay = 2.04 — 2.19 — 2 52 ns
tesrap_s  |Address Setup Delay 010, — [ o010 | & |02 | — ns
teesrap H  |Address Hold Delay -0.07 ) — | -0.074. — | -0.064] @ — ns
tessrocpw  |Clock Pulse Width 316 | — | 340 [\~ [.801 | — ns
teesrce s |Clock Enable Setup Time -1.76 | — [ — | -145| — ns
teesrce 1 |Clock Enable Hold Time 1.64 —< 1.69 v 1.94 — ns
tegsrwe_s | Write Enable Setup Time -0.18 jgo— [-017 [T— | -0.14 | — ns
teesrwe_ 1 |Write Enable Hold Time 0.12 R 0.12 — 0.14 — ns
tessrween | Write Enable to Data EnablecTime — 1.02 — 1.05 — 1.21 ns
tessrwepis | Write Enable to Data Disable Time — 0.99 — 1.02 — 1.17 ns
tEBSREN Output Enable to Data Enable Time — 1.02 — 1.05 — 1.21 ns
tEBSRDIS Output Enable to Data Disable Time R 0.83 — 0.86 — 0.99 ns
Asynchronous Read
tEBARADO Address tofNew ValidiData'Delay — 2.39 — 2.46 — 2.83 ns
tesaraD H |Address to Previous Valid Data Delay. — 2.10 — 2.17 — 2.50 ns
tesaRrween | Write Enable to Data Enable Time — 1.01 — 1.04 — 1.20 ns
tesarwEDISs [Write EnabletoiData Disable Time — 0.98 — 1.01 — 1.16 ns
tEBAREN Output Enable to Data Enable Time — 1.02 — 1.05 — 1.21 ns
tEBARDIS Output'Enable to Data Disable Time — 0.83 — 0.86 — 0.99 ns
1. Only available for ispXPGA 500B andiispXPGA 500EB (2.5V/3.3V) devices. Timing v.0.3
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ispXPGA 1200B/C & ispXPGA 1200EB/EC External Switching

Characteristics
Over Recommended Operating Conditions
-5' -4 -3
Parameter Description Conditions Min. | Max. | Min. | Max. | Min:, | Max. | Units
teo ‘?Llj?bal Clock Input to Out- |PIO Output Register — |66 | = 71 |82 | ns
ts Global Clock Input Setup CF;(Ie(l)aSI/npUt Register without input 27 | — [Nl —a 23 | — ns
ty Global Clock Input Hold gé%)'/”p“t Register withoutinput |, 5 #8777 46 | 53 | — | ns
tsiNDLY Global Clock Input Setup |PIO Input Register with input delay | £8.8 N 3.8 — 4.4 R ns
tHINDLY Global Clock Input Hold | PIO Input Register with input delay|, 0:0 = 0.0 — 0.0 —
Global Clock Input to PIO Output Register using PLL - . .
tcopLL Output without delay g & ¥ |
P10 Input Register without'input _ A _
tspLL Global Clock Input Setup delay using PLL withalt delay 0.5 0% 0.6 ns
P10 Input Register without input _ D _
tHPLL Global Clock Input Hold delay using PLLawithout delay, 0.8 0.8 1.0 ns
PIO Input Régister with,input delay A y .
tsinpLypLL | Global Clock Input Setup using PLLWithout delay 7.6 7.6 8.8 ns
PIO Input Register with'input delay |4, N N _
tHINDLYPLL Global Clock Input Hold using PLL without delay 4.1 4.0 3.4 ns
1. Only available for ispXPGA 1200B and ispXPGA 1200EB (2.5V/3.3V) devices. Timing v.0.2
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ispXPGA 1200B/C & ispXPGA 1200EB/EC EBR Timing Parameters

-5 -4 -3

Parameter Description Min. ‘ Max. | Min. ‘ Max. | Min. ‘ Max. | Units
Synchronous Write
teeswap_s |Address Setup Delay 0.59 — 0.61 = 0.70 — ns
teeswap_H |Address Hold Delay 040 | — |-0394 — [-033| — ns
tesswcpw | Clock Pulse Width 316 | — | 340 | — |#891 | — ns
tesswwe_s | Write Enable Setup Time 012 | — |12 — |[-010| — ns
teeswwe H | Write Enable Hold Time 0.16 —a 0.16 —4 0.18 — ns
tegswp_s  |Data Setup Time 027 | (— | 028 ["— |03 | — ns
teBswD_H Data Hold Time -0272 | '— |-026| — |-022| — ns
Synchronous Read
teBSR_co Clock to Data Delay = 2.04 — 2.19 — 2 52 ns
tesrap_s  |Address Setup Delay 010, — [ o010 | & |02 | — ns
teesrap H  |Address Hold Delay -0.07 ) — | -0.074. — | -0.064] @ — ns
tessrocpw  |Clock Pulse Width 316 | — | 340 [\~ [.801 | — ns
teesrce s |Clock Enable Setup Time -1.76 | — [ — | -145| — ns
teesrce 1 |Clock Enable Hold Time 1.64 —< 1.69 v 1.94 — ns
tegsrwe_s | Write Enable Setup Time -0.18 jgo— [-017 [T— | -0.14 | — ns
teesrwe_ 1 |Write Enable Hold Time 0.12 R 0.12 — 0.14 — ns
tessrween | Write Enable to Data EnablecTime — 1.02 — 1.05 — 1.21 ns
tessrwepis | Write Enable to Data Disable Time — 0.99 — 1.02 — 1.17 ns
tEBSREN Output Enable to Data Enable Time — 1.02 — 1.05 — 1.21 ns
tEBSRDIS Output Enable to Data Disable Time R 0.83 — 0.86 — 0.99 ns
Asynchronous Read
tEBARADO Address tofNew ValidiData'Delay — 2.39 — 2.46 — 2.83 ns
tesaraD H |Address to Previous Valid Data Delay. — 2.10 — 2.17 — 2.50 ns
tesaRrween | Write Enable to Data Enable Time — 1.01 — 1.04 — 1.20 ns
tesarwEDISs [Write EnabletoiData Disable Time — 0.98 — 1.01 — 1.16 ns
tEBAREN Output Enable to Data Enable Time — 1.02 — 1.05 — 1.21 ns
tEBARDIS Output'Enable to Data Disable Time — 0.83 — 0.86 — 0.99 ns
1. Only available for ispXPGA 1200B andhispXPGA, 1200EB (2.5V/3.3V) devices. Timing v.2.1
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ispXPGA Logic Signal Connections: 516-Ball fpBGA (Cont.)

LFX500 LFX200 LFX125
LVDS Pair/ LVDS Pair/ LVDS Pair/
516-Ball Second sysHSI Second sysHSI Second sysHSI
BGA Ball Signal Name Function Reserved' Signal Name Function Reserved' Signal Name Function Reserved'
AE3 BK1_I033 37N/HSI2 NC NC
AG1 BK1_1034 38P/HSI2 NC NC =
AH1 BK1_l035 38N/HSI2 NC NG
AG2 BK1_1036 39P/HSI2 NC NC =
AF3 BK1_l037 39N/HSI2 NC NC
AJ1 BK1_1038 40P/HSI2 NC NC
GND (Bank 1) -
AH2 BK1_1039 40N/HSI2 NC - NC
AG3 BK1_l040 41P BK1_1024 25P/HSH NC
AF4 BK1_1041 41N BK1_1025 25N/HSIH NC - L
AK2 TCK TCK - TCK o
AJ3 T™S T™S T™S -
AG5 TOE TOE - TOE
AH4 BK2_I00 42P BK2_I100 26P BK2_100 22P
AK3 BK2_IO1 42N BK2_IO1 - 26N BK2_1O1 = 22N
Ad4 BK2_I02 43P BK2_I02 27P BK2_I02 23P
GND (Bank 2) GND(Bank,2) 2 .
AH5 BK2_I03 43N BK2_I03 4 27N BK2_I03 23N
AK4 BK2_l04 44P BK2_I04 28P BK2_I04 24P
- - GND (Bank 2)
AJ5 BK2_l05 44N BK22105 28N BK2_I05 24N
AG7 BK2_l06 45P BK2_l06 29P BK2_I06 25P
AH6 BK2_I07 45N BK2_I07 - 29N BK2_I07 25N
AK5 BK2_108 46P NC NC
AJ6 BK2_109 4 46N NC - - NC -
AG8 BK2_I010 3 47P NC = - NC - -
GND (Bank 2) -
AH7 BK2_lO11 ~ 47N NC NC
AK6 BK2_lO012 48P NC NC
AJ7 BK2_l013 48N NC NC
AH8 BK2_l014 P 49P NC NC
AG10 BK2.1015 49N NC - - NC -
AK7 BK2_1016 50P NC - - NC -
AJ8 BK2_1017 - 50N NC - - NC - -
AH9 BK2(1©18 - 51P NC - - NC - -
GND (Bank 2) - -
AG11 BK2_1019 51N NC NC
AK8 BK2_1020 = 52P BK2_108 30P BK2_108 26P
AJ9 BK2_1021 VREFR2 52N BK2_I09 VREF2 30N BK2_I109 VREF2 26N
AH10 BK24022 h 53P BK2_l010 31P BK2_l010 27P
= GND (Bank 2)
AH11 BK2_1023 53N BK2_lO11 31N BK2_lO11 27N
AJ10 BK2_1024 54P BK2_lO12 32P BK2_lO12 28P
AK10 BK2_1025 54N BK2_1013 32N BK2_1013 28N
AH12 BK2_1026 55P BK2_1014 33P BK2_1014 29P
GND (Bank 2)
AJ11 BK2_1027 55N BK2_1015 33N BK2_1015 29N
AK11 BK2_1028 56P NC NC
AJ12 BK2_1029 56N NC NC
AG13 BK2_I1030 57P BK2_lO16 34P BK2_lO16 30P
AH13 BK2_l031 57N BK2_l017 34N BK2_lO017 30N
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ispXPGA Logic Signal Connections: 680-Ball fpBGA (Cont.)

LFX1200
680-Ball fpBGA Signal Name Second Function LVDS Pair/sysHSI Reserved'

L3 BK7_1035 - 234N
J1 BK7_1036 - 235P
J2 BK7_1037 - 235N
M4 BK7_1038 - 236R
HA BK7_1039 - 236N
J3 BK7_1040 - 237P
L4 BK7_1041 - 237N
M5 BK7_1042 - 238P

- GND (Bank 7) - -
H2 BK7_1043 - 238N
K4 BK7_1044 - 239P
G1 BK7_1045 - 239N
H3 BK7_1046 - 240P
J4 BK7_1047 VREF7 240N
K5 BK7_1048 < 241P
G3 BK7_1049 - 241N
H4 BK7_1050 - 242P

- GND (Bank 7) - -
F2 BK7_I10O51 - 242N
G2 BK7_1052 - 243P
H5 BK741053 - 243N
F3 BK7_1054 - 244P
F1 BK7.1055 . 244N
G4 BK7_l056 - 245P
E1 BK7_1057 - 245N
F4 BK7_1058 - 246P

- GND (Bank 7) - -
E2 BK7_1059 - 246N
E5 BK7_1060 - 247P
E3 BK7_1061 - 247N
D2 TDO - -
D3 VECJ - -
D1 TDI - -

1. If a sysHSI Blockiis used, theindicated sysHSI reserved pins are unavailable for general purpose 1/O use.
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ispXPGA Logic Signal Connections: 900-Ball fpBGA (Cont.)

LFX1200 LFX500
900 fpBGA Second LVDS Pair/ Second LVDS Pair/

Ball Signal Name Function sysHSI Reserved'] Signal Name Function sysHSI Reserved'
L2 BKO_l1035 HSI1B_SINN 17N/HSIH BKO_IO15 HSIOB_SINN 7N/HSI0
L6 BK0_IO36 - 18P/HSI1 BK0_IO16 = 8P/HSIO
L5 BKO_l1037 - 18N/HSI1 BKO_IO17 - 8N/HSIO
M1 BKO_IO38 HSI2A_SOUTP 19P/HSIT BKO_lO18 HSI1ACSOUTP 9P/HSI

- - - - GND (Bank 0) - -
M2 BKO_l1039 HSI2A_SOUTN 19N/HSI1 BKO_IO19 HSIHALSOUTN 9N/HSIH
L3 BKO_1040 - 20P/HSIH BKO_I020 - 10P/HSI1
L4 BKO_1041 - 20N/HSH BKO_1021 - 10N/HSI1
M6 BKO_IO42 HSI2A_SINP 21P/HSI2 BKO_1022 HSI1A_SINP 11P/HSI1

= GND (Bank 0) = = = = =
M5 BKO0_1043 HSI2A_SINN 21N/HSI2 BKO_1023 HSI1A_SINN 1TIN/HSIH
M4 BKO_IO44 - 22P/HSI2 BKO: 1024 - 12P/HSI1
M3 BKO_l1045 - 22N/HSI2 BKO_1025 = 12N/HSIH
N1 BKO_l046 HSI2B_SOUTP 23P/HSI2 BKO0_lO26 HSI1B_SOUTP 13P/HSI1

- - - - GND (Bank'0) = =
N2 BKO_l1047 HSI2B_SOUTN 23N/HSI2 BKQ_1027 HSI1B_SOUTN 13N/HSIH
N7 BKO0_1048 2 24P/HSI2 BKO0_1028 - 14P/HSIH
N6 BKO_l1049 - 24N/HSI2 BK0LI029 - 14N/HSI1
P1 BKO_IO50 HSI2B_SINP 25P/HSI2 BKO0_1030 HSI1B_SINP 15P/HSIH

- GND (Bank 0) - - - = =
P2 BKO_IO51 HSI2B_SINN 25N/HSI2 BKO_1031 HSI1B_SINN 15N/HSI1
N3 BKO0_1052 - 26P/HSI2 BKO_1032 - 16P/HSI1
N4 BKO 1053 - 26N/HSI2 BK0_IO33 - 16N/HSI1
P6 BK0_lO54 PLL_RSTO 27P/HSI2 BKO_I1038 PLL_RSTO 19P
P5 BKO_IO55 PLL_RST1 27N/HSI2 BKO_IO35 PLL_RSTH1 17N
P3 BKO_lO56 g 28P/HSI2 BKO0_lO36 - 18P
P4 BKO_IO57 - 28N/HSI2 BKO_I1039 - 19N
R7 BKO_l1058 PLL. FBKO 29P BKO_1034 PLL_FBKO 17P

- GND (Bank 0) - - GND (Bank 0) - -
R6 BKO_l1059 PLLELFBK1 29N BKO_IO37 PLL_FBK1 18N
R1 BKO0_1060 CLK_ OUTO 30P BKO_1040 CLK_OUTO 20P

- = - - GND (Bank 0) = -
R2 BKO0_1061 CLK_OUT1 30N BKO_1041 CLK_OUTH1 20N

= GND (Bank 0) = = = = =
R3 GCLKO - LVDS PairOP GCLKO - LVDS PairOP
R4 GCLKA1 - LVDS PairON GCLK1 - LVDS PairON
R5 VCCPO - - VCCPO - -
T3 GNDPO - - GNDPO - -
T4 GCLK2 - LVDS Pair1P GCLK2 - LVDS Pair1P
T5 GCLK3 - LVDS PairiN GCLK3 - LVDS PairiN

- GND (Bank 1) - - - - -
T2 BK1_100 CLK_OuUT2 31P BK1_100 CLK_OuUT2 21P
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ispXPGA Logic Signal Connections: 900-Ball fpBGA (Cont.)

LFX1200 LFX500
900 fpBGA Second LVDS Pair/ Second LVDS Pair/
Ball Signal Name Function sysHSI Reserved'] Signal Name Function sysHSI Reserved'
AJ12 BK2_1043 - 83N BK2_1023 - 53N
AD13 BK2_1044 - 84P BK2_1024 - 54P
AE13 BK2_I045 - 84N BK2_I025 - 54N
AK13 BK2_1046 - 85P BK2_1026 = 55P
- - = = GND (Bank 2) - -
AJ13 BK2_I1047 - 85N BK2_1027 4 55N
AG13 BK2_1048 - 86P BK2_1028 - 56P
AH13 BK2_1049 - 86N BK2_1029 - 56N
AE14 BK2_I0O50 - 87P BK2_1030 - 57P
= GND (Bank 2) - - - - -
AF14 BK2_l0O51 - 87N BK2_1031 - 57N
AG14 BK2_1052 - 88P BK2' 1032 - 58P
AH14 BK2_1053 - 88N BK2_1033 = 58N
AJ14 BK2_1054 - 89P BK2_1034 - 59P
- - - - GND (Bank'2) - -
AK14 BK2_1055 - 89N BK210835 - 59N
AE15 BK2_1056 a 90P BK2_1036 - 60P
AF15 BK2_IO57 - 90N BK2.,1037 - 60N
AG15 BK2_1058 = 91P BK2_1038 - 61P
- GND (Bank 2) - - - - -
AH15 BK2_1059 - 91N BK2_1039 - 61N
AJ15 BK2_1060 - 92P BK2_1040 - 62P
AK15 BK2 1061 - 92N BK2_1041 - 62N
= GND, (Bank 2) = - GND (Bank 2) - -
= GND(Bank.3) = s GND (Bank 3) = =
AK16 BK3_100 g 93P BK3_100 - 63P
AJ16 BK8 101 - 93N BK3_IO1 - 63N
AH16 BK3_102 - 94P BK3_l102 - 64P
- GND (Bank 3) - - - - -
AG16 BK3_I0O3 - 94N BK3_I103 - 64N
AFi16 BK34104 - 95P BK3_104 - 65P
AE16 BK3. 105 - 95N BK3_l05 - 65N
AK17 BK3:106 - 96P BK3_I106 - 66P
= = = = GND (Bank 3) = =
AJ17 BK3_107 - 96N BK3_107 - 66N
AH17 BK3_108 - 97P BK3_108 - 67P
AG17 BK3_I109 - 97N BK3_I109 - 67N
AF17 BK3_IO10 - 98P BK3_IO010 - 68P
- GND (Bank 3) - - - - -
AE17 BK3_IO11 - 98N BK3_IO11 - 68N
AH18 BK3_l012 - 99P BK3_l012 - 69P
AG18 BK3_1013 - 99N BK3_1013 - 69N
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ispXPGA Logic Signal Connections: 900-Ball fpBGA (Cont.)

LFX1200 LFX500
900 fpBGA Second LVDS Pair/ Second LVDS Pair/
Ball Signal Name Function sysHSI Reserved'] Signal Name Function sysHSI Reserved'

AJ18 BK3_1014 - 100P BK3_1014 - 70P

- - - - GND (Bank 3) - -
AK18 BK3_IO15 - 100N BK3_l1015 - 70N
AE18 BK3_1016 - 101P BK3_l016 R 71P
AD18 BK3_I017 - 101N BK3_I017 - 71N
AJ19 BK3_1018 - 102P BK3_IO18 - 72P

= GND (Bank 3) = = 5 = =
AK19 BK3_1019 - 102N BK3_1019 - 72N
AH19 BK3_I020 - 103P NC - -
AG19 BK3_1021 - 103N NC - =
AK20 BK3_1022 - 104P, NC = -
AJ20 BK3_1023 - 104N NC - -
AF19 BK3_1024 - 105P NC = -
AE19 BK3_1025 - 106N NC - -
AH20 BK3_I1026 - 106P NC = -

= GND (Bank 3) = = = = =
AG20 BK3_l1027 a 106N NC - -
AF20 BK3_1028 - 107P NC - -
AE20 BK3_1029 = 107N NC - -
AJ21 BK3_I030 - 108P NC - -
AK21 BK3_IO31 - 108N NC - -
AG21 BK3_1032 - 109P NC - -
AF21 BK8 1033 - TO9N NC - -
AK22 BK3_1034 - 110P NC - -

= GND(Bank.3) = s = = =
AJ22 BK3_l035 g 110N NC - -
AE21 BK3_1036 - 111P NC - -
AD21 BK3_1037 - 111N NC - -
AG22 BK3_1038 S 112P NC - -
AF22 BK3_1039 - 112N NC - -
AG23 BK3_1040 - 113P BK3_1022 - 74P

- = - - GND (Bank 3) = -
AH23 BK3 1041 - 113N BK3_1023 - 74N
AJ23 BK3_1042 - 114P BK3_1024 - 75P

- GND (Bank 3) - - - - -
AK23 BK3:1043 - 114N BK3_I025 - 75N
AF23 BK3_1044 - 115P BK3_1026 - 76P
AE23 BK3_1045 - 115N BK3_1027 - 76N
AJ24 BK3_1046 - 116P BK3_1028 - 77P
AK24 BK3_1047 - 116N BK3_1029 - 77N
AH24 BK3_1048 - 117P BK3_1021 - 73N
AG24 BK3_1049 VREF3 117N BK3_1020 VREF3 73P
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Commercial (Cont.)

Part Number Gates Voltage Speed Grade Package Balls
LFX200B-05F516C 210K 2.5/3.3 -5 fpBGA 516
LFX200B-04F516C 210K 2.5/3.3 -4 fpBGA 516
LFX200B-03F516C 210K 2.5/3.3 -3 fpBGA 516
LFX200C-04F516C 210K 1.8 -4 fpBGA 516
LFX200C-03F516C 210K 1.8 -3 fPBGA 516
LFX200B-05FH516C! 210K 2.5/3.3 -5 fpBGA 516
LFX200B-04FH516C' 210K 2.5/3.3 -4 fpPBGA 516
LFX200B-03FH516C! 210K 2.5/3.3 -3 fpBGA 516
LFX200C-04FH516C! 210K 1.8 -4 fpBGA 516
LFX200C-03FH516C' 210K 1.8 -8 fpBGA 516
LFX500B-05F516C 476K 2.5/3.3 -5 fpBGA 516
LFX500B-04F516C 476K 2.5/3.3 -4 fpBGA 516
LFX500B-03F516C 476K 2.5/3.3 -3 fpBGA 516
LFX500C-04F516C 476K 1.8 -4 fpPBGA 516
LFX500C-03F516C 476K 1.8 -3 fpBGA 516
LFX500B-05FH516C' 476K 2:518:3 -5 fpBGA 516
LFX500B-04FH516C' 476K 2.5/3.3 -4 fpBGA 516
LFX500B-03FH516C' 476K 2:5/3.3 -3 fpBGA 516
LFX500C-04FH516C' 476K 1.8 -4 fpBGA 516
LFX500C-03FH516C' 476K 1.8 -3 fpBGA 516
LFX500B-05F900C 476K 2.5/3.3 -5 fpBGA 900
LFX500B-04F900C 476K 2.5/3.3 -4 fpBGA 900
LFX500B-03F900C 476K 2.5/3.3 -3 fpBGA 900
LFX500C-04F900C 476K 1.8 -4 fpBGA 900
LFX500C-03F900C 476K 1.8 -3 fpBGA 900
LFX1200B-05F900C? 1625M 2.5/3.83 -5 fpBGA 900
LFX1200B-04F900C? 1.25M 2.5/3.3 -4 fpBGA 900
LFX1200B-03F900C? 1.25M 2.5/3.3 -3 fpBGA 900
LFX1200C-04F900€? 1.25M 1.8 -4 fpBGA 900
LFX1200C-08F900C? 1.25M 1.8 -3 fpBGA 900
LFX12Q0B-05FE680C? 1.25M 2.5/3.3 -5 fpSBGA 680
LFX1200B-04FE680C? 1.25M 2.5/3.3 -4 fpSBGA 680
LLFX1200B-03FE680C? 1.25M 2.5/3.3 -3 fpSBGA 680
LFX1200C-04FE680C? 1.25M 1.8 -4 fpSBGA 680
LFX1200C-03FE680C?> 1.25M 1.8 -3 fpSBGA 680

1. FH516 package was converted to F516 via PCN #09A-08.
2. Discontinued via PCN'#08A<10.
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