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Single-Port SRAM Mode

In Single-Port SRAM Mode the multi-function array is configured as a single-port SRAM. In this mode one ports
accesses 16,384-bits of memory. Data widths of 1, 2, 4, 8, 16 and 32 are supported by the MFB. Figure 11 shows
the block diagram of the single-port SRAM.

Write data, address, chip select and read/write signals are always synchronous (registered.) The output data sig-
nals can be synchronous or asynchronous. Reset is asynchronous. All signals sharetayecommon clock, clock
enable, and reset. Table 7 shows the possible sources for the clock, clock enable and‘reset signals!

Figure 11. Single-Port SRAM Block Diagram

CLKO — 1
TR
CLK3 —» |Read/Write Address Read, Data
RESET —» |(AD[0-8:13]) (DO[0-0)31])
Write Data
(DI[0-0,1,3,7,15,31))
4|\ Write/Read (wWRr)

~ 16,384-Bit

68 Inputs Clock (cLk)

from
Routing

Chip Select (cso,1)

Clk Enable (cen)

l Reset (RsT)

Table 7. Register Clock,Clock Enable, and Resetin\Single-Port SRAM Mode

Register Input Source
Clock CLK or‘onesofithe global clocks (CLKO - CLK3). Each of these signals can
Addfess, Write Daté, be inverted if required.
Read Data, Read/ Clock Enable | CEN or one of the global clocks (CLK1 - CLK 2). Each of these signals can
Writegand Chip be inverted if required.
Select Reget Created by the logical OR of the global reset signal and RST. RST is routed
by the multifunction array from GRP, with inversion if desired.
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FIFO Mode

In FIFO Mode the multi-function array is configured as a FIFO (First In First Out) buffer with built in control. The
read and write clocks can be different or the same dependent on the application. Four flags show the status of the
FIFO; Full, Empty, Almost Full, and Almost Empty. The thresholds for Full, Aimost full and Almost empty are pro-
grammable by the user. It is possible to reset the read pointer, allowing support of frame retransmit in communica-
tions applications. If desired, the block can be used in show ahead mode allowing the early readingsof the next read
address.

In this mode one ports accesses 16,384-bits of memory. Data widths of 1, 2, 4, 8416 and 32 are supported by the
MFB. Figure 12 shows the block diagram of the FIFO.

Write data, write enable, flag outputs and read enable are synchronous. Thé Write Data, Almost Full and Full share
the same clock and clock enables. Read outputs are synchronous although these can be configurediin loek ahead
mode. The Read Data, Empty and Almost Empty signals share the same clock and clock enables: Reset'is shared
by all signals. Table 8 shows the possible sources for the clock, clock enable andreset signals for.the various reg-
isters.

Figure 12. FIFO Block Diagram
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Table 8. Register Clocks, ClocksEnables, and Initialization in FIFO Mode

Register Input Source
Write Data, | Clock WECLK or one of the global clocks (CLKO - CLK3). Each of these signals can be inverted if required.
Write Enable |00 WE ononie of the global clocks (CLK1 - CLK 2). Each of these signals can be inverted if required.
Enable
Reset N/A
Full and Clock WCLK or one of the global clocks (CLKO - CLK3). Each of these signals can be inverted if required.
éllmost Full " TClock WE or one of the global clocks (CLK1 - CLK 2). Each of these signals can be inverted if required.
ags Enable

Reset Created by the logical OR of the global reset signal and RST. RST is routed by the multifunction
array from GRP, with inversion if desired.

Read Data, |Clock RCLK or one of the global clocks (CLKO - CLK3). Each of these signals can be inverted if required.

Empty and  fGiock RE or one of the global clocks (CLK1 - CLK 2). Each of these signals can be inverted if required.
Almost Empty Enable

Flags

Reset Created by the logical OR of the global reset signal and RST. RST is routed by the multifunction
array from GRP, with inversion if desired.
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Clock Distribution

The ispXPLD 5000MX family has four dedicated clock input pins: GCLKO-GCLK3. GLCKO and GCLK3 can be
routed through a PLL circuit or routed directly to the internal clock nets. The internal clock nets (CLKO-CLK3) are
directly related to the dedicated clock pins (see Secondary Clock Divider exception when using the sysCLOCK cir-
cuit). These feed the registers in the MFBs. Note at each register there is the option off inverting the clock if
required. Figure 14 shows the clock distribution network.

Figure 14. Clock Distribution Network
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The sysCLOCK PLL circuitry‘consists of Phase-Lock Loops (PLLs) and the various dividers, reset and feedback
signals assogiated with the PLLs. This feature gives theé user the ability to synthesize clock frequencies and gener-
ate multiple clock signals for routingfwithin the device. Furthermore, it can generate clock signals that are de-
skewed either at'the board level or the device level.

The ispXPLD 5000MX devices provide two PLL circuits. PLLO receives its clock inputs from GCLK 0 and provides
outputs to CLK 0 (CLK 1 when.using the secondary clock). PLL1 operates with signals from GCLK 3 and CLK 3
(ClK 2 when using the sécendary clock). The optional outputs CLK_OUT can be routed to an I/O pin. The optional
PLL_LOCK output is_routed into‘the GRP. The optional input PLL_RST can be routed either from the GRP or
diréetly from an I/O@in-The optional PLL_FBK into can be routed directly from a pin. Figure 15 shows the ispXPLD
5000MX PLL block diagram.\Figure 16 shows the connection of optional inputs and outputs.
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Output Sharing Array (OSA)

A number of I/O pads are available in each syslO bank to route the selected number of macrocells from the MFB
outputs directly to the I/0 pads in logic mode. In the ispXPLD 5000MX, the large number of inputs and PTs to the
MFB as well as the presence of the PTSA can cover most routing flexibility of signals to I/O cells. The Output Shar-
ing Array gives additional routing capability and I/O access to an MFB when a wide output funiction takes up the
whole MFB and cannot be easily divided across multiple MFBs. By using the OSA, the wide outputfunction, such
as 32-bit FIFO, can have all of its output signals from the one MFB routed to I/O cells. In a given 1/Oblock, the wide
output functions must share the I/O pads with other logic functions.

The OSA bypass option routes the MFB signal directly to the I/O cell, allowing a direct connection to the 1/0 cell.
The logic functions use the option to provide faster speed to the outputs. The Logic Signal Connection tables list
the OSA bypass as the primary macrocell and OSA options as alternate macrocells:s Similarly, the Alternate Input
listing in the table shows the alternate macrocell input connection for asgiven /O pin. Figure 17 shows the alternate
macrocell connections in an 1/O cell.

syslO Banks

The ispXPLD 5000MX devices are divided into four syslObanks;consisting of multiple /0 céells, whére each bank
is capable of supporting 16 different 1/0 standards. Each sysl@,bank has its own I/O veltage (Vo) and reference
voltage (VRrgr) resources allowing complete independence ffom the others.

1/0 Cell

The 1/O cell of the ispXPLD 5000MX devices contains an output enable (OE);MUX, a programmable tri-state output
buffer, a programmable input buffer, and programmabledus-maintenance circuitry.

The I/O cell receives inputs from its associated macrocells and thé device pin. The 1/0O cell has a feedback line to its
associated macrocells and a direct path to, GRP. The output ehable (OE) MUX selects the OE signal per I/O cell.
The inputs to the OE MUX areqtheyfour global PTOE signals, PTOE and the two GOE signals. The OE MUX also
has the ability to choose either the true or inverse of each ofithese signals. The output of the OE MUX goes through
a logical AND with the TOE signal o allow easy trisstating ‘ofithe outputs for testing purposes. The MFBs are
grouped into segments(of four for the purpose of generating Shared PTOE signals. Each Shared PTOE signal is
derived from PT 163(from_one of‘the four MFBs¢Table 10 shows the segments. The PTOE signal is derived from
the first product term in®@ach macrocell cluster, which is, directly routed to the OE MUX. Therefore, every 1/O cell
can have a different OE signal. Figure 17 is a'graphicalrepresentation of the I/O cell.

17
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DC Electrical Characteristics

Over Recommended Operating Conditions

Symbol Parameter Condition Min. Typ. Max. Units
0dV)NO(V -0.2v — — 10 A
o w'  |Input or I/O Leakage in© (Veco ) a
’ (VCCO - 02V) < VIN 0 3.6V — N 40 IJ.A
4 . 3.6V <V, 065.5Vand . .
Iy Input High Leakage Current 3.0V 3 Vggo 0 3.6V 3 mA
Ipy® I/O Active Pullup Current 00V|N00.7Veeo -30 — -150 pA
lpD I/O Active Pulldown Current VL (MAX) 8 V,\ 0 V|4 (MAX) 30 -4 150 HA
IBHLS Bus Hold Low Sustaining Current |Vy =V (MAX) 30 — — MA
IBHHS Bus Hold High Sustaining Current |V|y = 0.7 Veco 30 — — MA
IBHLO Bus Hold Low Overdrive Current (08 V| 8 V|, (MAX) = — 150 pA
IBHHO Bus Hold High Overdrive Current (08 V| 6 V| (MAX) — — 150 HA
VeHT Bus Hold Trip Points 00 VN 0 Vi (MAX) Vceo *0.35 4 Vieco ¥0.65 | pA
Vv =3.3V, 2.5y, 1.8V — 8 - f
C1 I/O Capacitance? cco P
VCC = 18V, V|o =0to VIH (MAX) — 8 — pf
V = 3.3V, 2.5V 1.8V -4 8 — f
C2 Clock Capacitance® cco P
VCC =1.8YV, VlO =0to VIH (MAX) h— 8 — pf
V = 3.3V, 2.5V, 1.8V R 8 — f
C3 Global Input Capacitance? COR P
Voo =1.8V, Vig = 0 to V|, (MAX) — 8 — pf

1. Input or I/O leakage current is measured withdhe pin configured as an input or as an l/O with the output driver tristated. It is not measured
with the output driver active. Bus maintenance circuits are disabled.

2. Tp 25°C, f=1.0MHz

. Ipy on JTAG pins has a maximum of -175uA for5512MX devices.

4. 5V tolerant inputs and I/Os shouldibe placed in banks'where 3.0V & Viggo 0 3.6V.The JTAG and sysCONFIG ports are not included for the
5V tolerant interface.

w

23



Lattice Semiconductor ispXPLD 5000MX Family Data Sheet

syslO Recommended Operating Conditions

1. Design tools default setting.

&

Veco (V) Veer (V)
Standard Min. Typ. Max. Min Typ. Max.

LVCMOS 3.3 3.0 3.3 3.6

LVCMOS 2.5 2.3 2.5

LVCMOS 1.8 1.65 1.8

LVTTL 3.0 3.3

PCI1 3.3 3.0 3.3

AGP-1X 3.15 3.3

SSTL 2 23 25

SSTL 3 3.0 3.3

CTT 3.3 3.0 3.3

CTT25 23 25

HSTL Class | 1.4 1.5

HSTL Class llI 1.4 1.5

HSTL Class IV 1.4 1.5

GTL+ 1.4 —

LVDS 23 2.5/3.3

26
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ispXPLD 5000MX Family Internal Switching Characteristics (Continued)

Over Recommended Operating Conditions

Base -4 -45 -5 -52 75
Parameter Description Parameter | Min. | Max. | Min. | Max. | Min. | Max. | Min. | Maxz| Min. | Max. | Units

Clock Enable B

topceBs Setup before Clock — 233| — |2383| — |2833| — [|233) = |'303| — ns
B Time
Clock Enable Hold

tbpcEBH B after Clock B — 295 — [-295| — |-295| — |=2095| = |-227| — ns
Time
Address B Setu

toPADDBS bofore Clock B Tmel  — 027| — |-027| — |-027| — 48027 — |-024u— | ns
Address B Hold

tDPADDBH time after Clock B — -0.01| — |-0.01| — [<001[“=—"]-0.01| — [-0.01 | — ns
Time

tOPRWES 3{(‘)’\(’: EBS%‘:%before — 027 — 027" )-027| — |-027| 021 — | ns
R/W B Hold time

tbPRWBH after Clock B Time — -001| &~ |-001| — |-0.01| — |-0.01 ) — [-0.01| — ns
Write Data B Setu

tDPDATABS before Clock B Tm?e —_— -027 N -0.27 —_— -0.27 — -0.27 ;— -0.21 —_— ns
Write Data B Hold

tDPDATABH after Clock B Time —_— -0.01 — -0.01 —_— -0.01 = -0.01 —_— -0.01 —_— ns
Read Clock A to

tbpProLKAO Output Delay — — 1597 | — |/H927 — (58| — |565| — |9.86| ns
Read Clock B to

tbPRCLKBO Output Delay — — | 516 | — |516| —|516| — |516| — |6.71| ns
Opposite Clock

tDPCLKSKEW C)?L?Ie Doty - 140 | .— [140| — {140| — [140| — |183| — | ns

topRSTO gﬁfg&tt%ggy — —.1 3300 — 330 — |830| — |330| — |429| ns

tOPRSTR -Fr‘i?ﬁj‘ Recovery — 120 = [120| — |120| — [120| — |156| — | ns

toPRSTPW Reset Pulse Width — 0.144<— |014| — |014| — |014| — 019 | — ns

Timing v.1.8

1. ThePT-delayto clockof RAM/FIFO/CAM should be tggk instead of tpro k.
2. The PJI-delay to set/reset of RAM/FIFO/€AM should bé tgsg instead of tprgg.
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ispXPLD 5000MX Family Timing Adders

Base -4 -45 -5 -52 -75
Parameter Description Param. | Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Units
tjo1 Input Adjusters
LVTTL_in Using 3.3V TTL [ton —Joo] —Joo] —Joo|] —400]— [00] ns
LVCMOS_18_in oo 1.8Y ton | — | 00| — [00| — |00 Te0| = |00/ ns
LVCMOS_25_in g 2.5V tonw | — | 00| — (00| — |000& |00 | — |00 ns
LVCMOS._33_in oo 3.8V ton | — | 00| — |00 |4 Too | 2Vo0|— |00/ ns
AGP_1X_in Using AGP 1x tioin — | 10| — | 40 ["— |10} — | 10 |~ | 1.0 ns
CTT25_in Using CTT 2.5V [toin — |10 | — 1.0 ph— | 10| — | 1.0 "= | 1.0} | ns
CTT33_in Using CTT 3.3V [tion — (1o —fTao [ =10 —]A0 ] — 10 ns
GTL+_in Using GTL+ Lo — o5 = |05 — 05| <|o05] — [05] ns
HSTL_I_in oangHSTL2SY. liow | — 405 |, — 087 — | 05 [ [958,/ &£ | 05 | ns
. Using HSTL 2.5V,
HSTL_IIl_in Class Il tiom — 06| <£106| — |06 —106| — |06]| ns
HSTL_IV_in g ISTL2SY. o | — (o6 | — | 064 — 106 [ 06 | — | 06| ns
Using Low Volt-
LVDS_in age Differential® " |tion — | 05| —0 05| —05| — | 05| — | 05| ns
Signaling (LVDS)
. Using Low
LVPECL_In Voltage PECL thIN — 0.5 — 0.5 — 0.5 — 0.5 — 0.5 ns
PCI_in Using PCI tiom — (1o ph— 10| — 10| —[10] —[10] ns
SSTL2_I_in QoNgSSTL 28V, 1o | | OBMi)| 05| — |05 | — |05 | — |05 | ns
SSTL2_Il_in eong OSTL2SY. ol | <DL 0S) — |05 | — [05| — |05 | — |05 | ns
SSTL3_Iin W SSTL33Y. ol =06 | — |06 | — [06| — |06 — |06 | ns
SSTL34l in aang SSTLIRV. |y | — |06 | — |06 | — |06 | — |06 | — |06 ns
tjoo Output Adjusters — OutputSignal Modifiers
Using Slew Slew
(LVTTL and thBUF, _ _ _ _ _
Slow Slew LVEMOS foEN 0.9 0.9 0.9 0.9 0.9 ns
Outputs Only)
tjoo Output Adjusters — Output Configurations
- tioBUF,
LVTTL_out B9 BV TTL lioen | — | 12| — [ 12| — [12| — |12 | — |12 | ns
tiopis
Using 1.8V t|OBUF,
LVCMOS_18_4mA_out  |CMOS Standard, |toen, — /03| —|03| —|03| —|03| — |03]| ns
4mA Drive tiobis
Using 1.8V thBUF,
LVCMOS_18_5.33mA_out|CMOS Standard, |toen, — |03 —|03| — |03 —|03| —|03]| ns
5.33mA Drive thDIS
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ispXPLD 5000MX Family Timing Adders (Continued)

Base -4 -45 -5 -52 -75
Parameter Description Param. | Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Units
Using 1.8V t|OBUF,
LVCMOS_18_8mA_out |CMOS Standard, |toen, — /00| —|00| — |00| — 00| — | 00| ns
8mA Drive tiobis
Using 1.8V thBUF,
LVCMOS_18_12mA_out |CMOS Standard, |toen, — | 00| — |00 | — |00} —,| OOye— | 0.0 | ns
12mA Drive thDIS
USing 2.5V t|OBUF,
LVCMOS_25_4mA_out CMOS Standard, |toen; — 12| — |12 | /~F12 |"—(] 12| — | 1.2 ns
4mA Drive thDlS
Using 2.5V t|OBUF,
LVCMOS_25_5.33mA_out [CMOS Standard, |t,oen, — | 10| — 4 1T0 — pi0O| — | 104 — | 1.0 | ns
5.33 mA Drive tiobis
Using 2.5V thBUF,
LVCMOS_25_8mA_out |CMOS Standard, |toen, — |04 =104 | — |04 | = 04} —. |04 | ns
8mA Drive thDIS
USing 2.5V t|OBUF,
LVCMOS_25_12mA_out |CMOS Standard, |toen, — /04| —/ 04| — |04 | — |04 — | 04 | ns
12mA Drive thDlS
Using 2.5V t|OBUF,
LVCMOS_25_16mA_out |CMOS Standard, |toen, — 4104 | — | 04¢p— | 04| — |04 | — | 04| ns
16mA Drive tiobis
Using 3.3V thBUF,
LVCMOS_33_4mA_out |CMOS Standard, |toen, — 12| =112 ph— 12| — |12 | — |12 | ns
4mA Drive thDIS
Using 3.3V thBUF,
LVCMOS_33_5.33mA_out|CM@S Standard, |toen, — |12 — 12| — |12 | — |12 | — |12 | ns
5.38mA Drive t|OD|S
Using 3.3V t|OBUF,
LVCMOS_33_8mA_outd |CMOS'Standard, |toen, — 08| —|08| — |08 — | 08| — |08 ns
8mA Drive tionié
Using 3.3V t|OBUF,
LVCMOS_33_12mA_out “|CMOS Standard, |toens —/| 06| —|06| — |06 — | 06| — | 06| ns
12mA Drive thDIS
USing 3.3V t|OBUF,
LVCMOS_33416mA_out |CMOS Standard, |toen: — | 06| — |06| — |06| — | 06| — |06 | ns
16mA Drive t|OD|S
Using 3.3V t|OBUF,
LVCMOS "83:20mA_out |CMOS Standard; (toeN, — |03 — (03| — |03 —|03| —|03]| ns
20mA Drive tiobis
. t
Using AGP 1x IOBUF, .
AGP_1X_out Standard tioEN — | 06| — |06| — |06| — | 06 06 | ns
tiopis
tioBuF,
CTT25_out Using CTT 2.5V [tioeNs — /03| —|03| —|03| —|03| — |03]| ns
tiobis
tioBUF,
CTT33_out Using CTT 3.3V |t0en, — /02| —|02| —|02| —|02| — | 02| ns
tiopis
tioBUF,
GTL+_out Using GTL+ tioENS — |05 —|05| —|05| —|05| — |05]| ns
tiopis
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ispXPLD 5000MX Family Timing Adders (Continued)

Base -4 -45 -5 -52 -75
Parameter Description Param. | Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Units
i tioBuF,
HSTL_I_out Using HSTL 2.5V, |y P07 | — | 05| — |05 | — |05 | — 05 | ns
Class |
tiopis
. t
Using HSTL 2.5V, |,/OBUF
HSTL_II_out Class Ill :IOENv — | 06| — | 06| — 06 | ns
IODIS
. t
Using HSTL 2.5V, |,I0BUF,
HSTL_IV_out Class IV thEN! — 0.6 — 0.6 — 0.6 ns
tiopis
Using Low HOBUR
Voltage Differen- ,
LVDS_out tial Signaling tIOEN, — | 0.8 ns
(LVDS) 10DIS
. t
Using Low IOBUF,
LVPECL _out Voltage PECL IIOEN: - ns
IODIS
Using PCI
PCl_out Standard — | 06| ns
Using SSTL 2.5V, _
SSTL2_|_out Class | t 03 | ns
SSTL2_ll_out — | 05| ns
SSTL3_I_out — | 02| ns
SSTL3_Il_out — | 04 | ns
Timing v.1.8
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Boundary Scan Timing Specifications

Over Recommended Operating Conditions

Parameter Description Min Max Units
teTcp TCK [BSCAN] clock pulse width ns
t8TCPH TCK [BSCAN] clock pulse width high ns
tBTCPL TCK [BSCAN] clock pulse width low ns
taTs TCK [BSCAN] setup time ns
tBTH TCK [BSCAN] hold time ns
tBTRF TCK [BSCAN] rise/fall time mV/ns
tsTco TAP controller falling edge of clock to valid output ns
tsTcobis TAP controller falling edge of clock to valid disable
tBTCOEN TAP controller falling edge of clock to valid enable
taTcRs BSCAN test capture register setup time
tBTCRH BSCAN test capture register hold time
tsuTCo BSCAN test update register, falling edge of clo ns
tsTUODIS ns
tBTUPOEN ns
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Switching Test Conditions

Figure 21 shows the output test load that is used for AC testing. The specific values for resistance, capacitance,
voltage, and other test conditions are shown in Table 14.

Figure 21. Output Test Load, LVTTL and LVCMOS Standards

Table 14. Test Fixture Required Components

Test Condition R4
Default LVCMOS 1.8 /O (L->H,H->L) | 106
LVCMOS2.5 = 2.3V

LVCMOS I/O (L -> H, H -> L) _

| Lvcmos Veoo/2 LVCMOS1.8 = 1.65V
Default LVCMOS 1.8 /0 (Z > H —} 106 Veoo/2 1,65V
Default LVCMOS 1.8 1/0 (Z -> 106 | — ‘ cco/2 1.65V
Default LVCMOS 1.8 1/0 — 106 Von - 0.15 1.65V
Default LVCMOS 1.8 | -> 106 \ VoL +0.15 1.65V
Note: Output test conditi otheninterfaces are de @ e respective standards.

Veeo
1.8V

LVCMOS3.3 = 3.0V

L=1

— | 35pF 082.5 =Vipco/2
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Signal Descriptions

Signal Names

Descriptions

TMS Input — This pin is the Test Mode Select input, which is used to control the IEEE 1149.1
state machine.

TCK Input — This pin is the Test Clock input pin, used to clock the AEEE"1149.1 state
machine.

TDI Input — This pin is the IEEE 1149.1 Test Data in pin, uséd'to load data.

TDO Output — This pin is the IEEE 1149.1 Test Data outpin used to shift'data out.

TOE Input — Test Output Enable pin. TOE tristates all I/O pins when driven low.

GOEO, GOEA1 Input — Global output enable inputs.

RESET Input — This pin resets all the registers in the device. The global polarityforithis pin is
selectable on a global basis.p The default is active low. An external pull-down is
required when polarity is set to active high.

yzz Input/Output — These are the general purpose. I/O used by the logic array.y is the MFB

reference (alpha) and z is the,macrocell reference (numeric)
y: A-X (768 macrocells)
y: A-P (512 macrocells)
y: A-H (256 macrocells)
z: 0-31

GND GND - Ground

NC No connect

Vee Ve — The power supply pins for core logic.

Vecoo, Vecot, Vecoz, Vecos

Ve = The power supply pins for I/Odanks 0,1, 2, and 3.

VRero, VRer1, VRer2, VREF3

Input — This pin defines the reference voltage for I/O banks 0, 1, 2, and 3.

GCLKO, GCLK1, GCLK2, GCLK3

Input —Global clock/clock enable inputs (see Eigure 14 for differential pairing).

CLK_OUTO, CLK_OUTH1

Output = Optional clock output from PLL 0 and 1.

PLL_RSTO, PLL_RST1

Input — Optional input resets the M divider in PLL 0 and 1.

PLL_FBKO, PLL_FBK1

Input — Optional feedbacKiinput for PLL 0 and 1.

GNDP GND — Ground for,PLLs.

Veep Ve — The power supply pin for PLLs.

Veey Ve — The power supply for the IEEE 1149.1 interface.

DATAX I/0 =8ysCONFIG,data pins, bit x.

CSB Input — sysCONFIG interface chip select. Drive low to select sysCONFIG interface.

CFGO Input.— Defines SRAM configuration mode. Low: sysCONFIG port, high: EECMOS or
IEEE 1149(1 TAP.

PROGRAMB Input — Controls the programming of SRAM. Hold high for normal operation. Toggle low
to reload SRAM from E? memory.

CCLK Input — Clock for sysCONFIG interface. Reads and writes occur on the rising edge of
the clock.

READ' Input — Drive high to perform reads from the sysCONFIG interface.

INITB I/0 — Indicates status of configuration. Can be driven low to inhibit configuration.

DONE Output (open drain) — Indicates status of configuration.

1. These inputs should not toggle during power up for proper power-up configuration.
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ispXPLD 5256MX Logic Signal Connections (Continued)

Alternate Outputs

Primary Macrocell/ 256 fpBGA

syslO Bank | LVDS Pair Function Macrocell 1 Macrocell 2 | Alternate Input | Ball Number

3 34N E30 - - E31 H14

3 34P E28 - - E29 G16

3 35N E26 - - E27 G15

3 35P E24/PLL_FBK1 - - E25 F15

3 36N E22/PLL_RST1 E27 F27 E23 H12

3 36P E21 E26 F26 - G14

= = GND (Bank 3) = = = GND (Bank 3)

3 37N E20 E25 F25 - F16

- - VCCO3 - - - VCCO3

3 37P E18 E24 F24 E19 E16

- - GND - - < GND

3 38N E16 E23 F23 E17 G13

3 38P E14 E22 F22 E15 G12

3 39N E12 E21 F21 E13 F14

3 39P E10/CLK_OUTH1 E20 F20 Eid E15

- - VCC - - < VCC

3 40N E8 E19 F19 E9 D12

3 40P E6 E18 F18 E7 B14

3 41N E5 E17 F17 - C13

3 41P E4 E16 F16 - A14

3 42N E2 E31 F31 E3 A13

3 42P EQ E30 F30 E1 B13

- - GND (Bank 3) - - - GND (Bank 3)

- - VCCO3 - - - VCCO3

3 43N F30 E15 F15 F31 B11

3 43P F28 El14 F14 F29 C11

3 44N F26 E13 F13 F27 B10

3 44P F24 E12 F12 F25 A10

8 45N F22 E11 F11 F23 C10

3 45P F21 E10 F10 - D10

3 46N F20 E9 F9 - C9

3 46P F18 E8 F8 F19 E9

) 47N F16/VREF3 E29 F29 F17 D9

3 47P F14 E28 F28 F15 F9

3 48N F12 E7 F7 F13 A9

3 48P F10 E6 F6 F11 F8

= = GND (Bank 3) = = = GND (Bank 3)

3 49N F8 E5 F5 F9 E8

- - VCCO3 - - - VCCO3

3 49P F6 E4 F4 F7 A8

3 50N F5 E3 F3 - B9

3 50P F4 E2 F2 - D8

- - VCC - - - VCC
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ispXPLD 5512MX Logic Signal Connections

Alternate Outputs

syslO LVDS | Primary Macrocell/ Alternate| 208 PQFP | 256 fpBGA | 484 fpBGA
Bank Pair Function Macrocell 1{Macrocell 2| Input |Pin Number| Ball Number | Ball Number
0 109N 030 O11 P18 031 208 C4 B4
0 109P 028 010 P16 029 1 E4 A4
0 110N 026 M17 017 027 2 B1 B3
0 110P 024 M16 016 025 3 C1 A3
0 111N 022 M15 015 023 4 D3 F5
— — Vecoo — — — 5 Vecoo Vecoo
0 111P 020 M14 014 021 6 Cc2 G6
= = GND (Bank 0) = = = 7 GND (Bank 0)|GND(Bank 0)
0 112N 018 M13 013 @19 8 E3 H6
0 112P o16 M12 012 017 9 D2 G5
0 113N 014 09 P14 015 — — D3
0 113P 012 o8 P12 013 — — D2
0 114N 010 o7 P10 011 — — E4
0 114P o8 06 P8 09 < - E3
0 115N 06 05 P6 o7 . y— F4
0 115P 04 @4 P4 05 - — G4
0 116N 02 03 P2 03 — — c2
— — Vecoo — — - - Vecoo Vecoo
0 116P 00 02 PO O1 - — C1
= = GND (Bank 0) = = N = GND (Bank 0)|GND (Bank 0)
0 117N P30 o1 < P31 — D1 F3
0 117P P28 00 — P29 — E1 G3
0 118N P26 031 — P27 — F4 H4
— — Vee — . — 10 Vee Vee
0 118P P24 0830 — P25 — F5 J4
0 119N P22 M1 011 P23 11 E2 H5
0 T19R P20/CLK_OUTO M10 010 P21 12 F2 J5
0 120N P18 M9 09 P19 13 F1 E2
0 120P P16 M8 o8 P17 14 G1 F2
— y GND — — — 15 GND GND
0 121N P14 M7 o7 P15 16 F3 D1
— - Veeoo - - - 17 Vecoo Vecoo
0 121P P12 M6 06 P13 18 G5 E1
— — GND (Bank 0) — — — 19 GND (Bank 0)|GND (Bank 0)
0 122N P10 M5 05 P11 20 H5 J3
0 122P P8/PLL_RSTO M4 04 P9 21 G4 H2
0 123N P6 — — P7 22 G3 G2
0 123P P4/PLL_FBKO — — P5 23 H3 G1
0 124N P2 — — P3 24 G2 H1
0 124P PO — — P1 25 H1 J1
— GCLKOP GCLKO — — — 26 H2 N7
- -] Ve - [ - 1- S Commaere e
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ispXPLD 5768MX Logic Signal Connections

Primary Macrocel/| ___Alternate Outputs Alternate | 256 fpBGA | 484 fpBGA

syslO Bank | LVDS Pair Function Macrocell 1 | Macrocell 2 Inputs Ball Number | Ball Number

0 127N S22 S11 T18 S23 C4 B4

0 127P S20 S10 T16 S21 E4 A4

0 128N S18 Q17 S17 S19 B1 B3

0 128P S16 Q16 S16 S17 C1 A3

0 129N S14 Q15 S15 S15 D3 F5

- - VCCOO0 - - = VCCOO0 VCCOO0

0 129P S12 Q14 S14 S13 Cc2 G6

- - GND (Bank 0) - - - GND (Bank 0) | GND (Bank 0)

0 130N S10 Q13 S13 S11 E3 H6

0 130P S8 Q12 S12 S9 D2 G5

0 131N S6 S9 T14 S7 — D3

0 131P S4 S8 T12 S5 — D2

0 132N S2 S7 T10 S3 —X E4

- - VCC - 2 - VCC VCC

0 132P S0 S6 T8 S1 — E3

- - GND - - - GND GND

0 133N T30 S5 T6 T31 — F4

0 133P T28 S4 T4 T29 — G4

0 134N T26 S3 T2 T27 — c2

- - VCCOO0 - - - VCCOO0 VCCOO0

0 134P T24 S2 TO T25 — C1

- - GND (Bank 0) - - - GND (Bank 0) | GND (Bank 0)

0 135N 122 S - T23 D1 F3

0 135P T20 SO - T21 E1 G3

0 136N T18 S31 - T19 F4 H4

- - VCC - - - VCC VCC

0 136P T16 S30 - T17 F5 J4

0 137N T14 Q11 S11 T15 E2 H5

0 137P T12/CGLEKROUTO Q10 S10 T13 F2 J5

0 138N T10 Q9 S9 T11 F1 E2

0 138P T8 Q8 S8 T9 G1 F2

- - GND - - - GND GND

0 139N 16 Q7 S7 T7 F3 D1

- - VCCOO0 - - - VCCOO0 VCCOO0

0 139P T4 Q6 S6 T5 G5 E1

= = GND (Bank 0) = = = GND (Bank 0) | GND (Bank 0)

0 140N T2 Q5 S5 T3 H5 J3

0 140P TO/PLL_RSTO Q4 S4 T G4 H2

0 141N uso U3t W31 U3 G3 G2

0 141P U28/PLL_FBKO uU30 W30 u29 H3 G1

0 142N u26 u29 W29 ua27 — J6

0 142P u24 u2s w28 u2s5 — K4
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ispXPLD 51024MX Logic Signal Connections (Continued)

syslO Primary Alternate Outputs Alternate | 484 fpBGA | 672 fpBGA
Bank LVDS Pair |Macrocell/Function| Macrocell1 | Macrocell 2 Input Ball Number | Ball Number
- - TCK - - - T1 P3
- - TDO - - - VA P2
1 oP A30 A0 co A31 — P1
1 ON A28 A1l C1 A29 — R1
1 1P A26 A2 Cc2 A27 — P6
1 1N A24 A3 C3 A25 = R6
1 2P A22 A4 C4 A23 — P7
1 2N A20 A5 C5 A21 — R7
- - GND (Bank 1) - - - GND (Bank 1),| GND (Bank 1)
1 3P A18 A6 C6 A19 — R4
- - VCCO1 - S - VCCOA1 VCCOH1
1 3N A16 A7 C7 A17 — R5
- - GND - - - GND GND
1 4P Al4 A8 Ccs8 A15 - R3
- - VCC - - - VCC VCC
1 4N A12 A9 C9 A13 — R2
1 5P A10 A10 C10 Al1 — T2
1 5N A8 ATl C11 A9 — T3
1 6P A6 A12 Ci12 A7 — T4
1 6N A4 A13 C18 A5 — T5
1 7P A2 Al4 C14 A3 — u2
1 7N A0 A15 C15 A1 — u3
- - GNDy(Bank 1) - - - GND (Bank 1) | GND (Bank 1)
1 8P C30 A16 C16 C31 — u4
- - VCCO1 - - - VCCO1 VCCO1
1 8N Cc28 A17 Cc17 C29 — us
1 9P C26 A18 C18 c27 — T6
1 9N C24 A19 C19 C25 — uée
1 10P c22 A20 C20 Cc23 — T7
1 10N C20 A21 C21 C21 — u7
i 11P c18 A22 c22 C19 — U1
1 11N C16 A23 Cc23 C17 — V1
1 12R C14 A24 C24 C15 — V2
1 12N C12 A25 C25 C13 — V3
- - GND (Bank 1) - - - GND (Bank 1) | GND (Bank 1)
1 13P C10 A26 C26 C11 — V5
- - VCCO1 - - - VCCO1 VCCO1
1 13N Cs8 A27 Cc27 C9 — V4
- - GND - - - GND GND
1 14P Ccé A28 Cc28 Cc7 — w2
- - VCC - - - VCC VCC
1 14N C4 A29 C29 C5 — W3
1 15P c2 A30 C30 C3 — w4
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ispXPLD 51024MX Logic Signal Connections (Continued)

syslO Primary Alternate Outputs Alternate | 484 fpBGA | 672 fpBGA
Bank LVDS Pair |Macrocell/Function| Macrocell1 | Macrocell 2 Input Ball Number | Ball Number
- - GND (Bank 3) - - - GND (Bank 3) | GND (Bank 3)
3 110N u4 X25 V25 us H21 J21
- - VCCO3 - - - VCCO3 VCCO3
3 110P uée X24 V24 u7 G21 H21
- - GND - - - GND GND
3 111N us X23 V23 U9 D22 G25
3 111P u10 X22 V22 U1 D21 G24
3 112N ui2 X21 V21 u13 J20 G23
3 112P U14/CLK_OUT1 X20 V20 u15 J19 G22
3 113N u16 V31 - Uiz E20 J20
- - VCC - - - VCC VCC
3 113P u18 V30 Us0 u19 F20 H20
3 114N u20 V29 u28 u21 H17 G26
3 114P u22 V28 U26 U238 H18 F25
- - GND (Bank 3) - - - GND (Bank 3) | GND (Bank 3)
3 115N u24 V27 - u25 J18 F24
- - VCCO3 - - - VCCO3 VCCO3
3 115P u26 V26 - u27 H19 F23
3 116N u28 V25 - u29 G20 G21
3 116P u30 V24 - U31 G19 F22
- - GND - - - GND GND
3 117N VO V23 - VA Cc22 F26
- - \/CC - - - VCC VCC
3 117P V2 V22 - V3 C21 E26
3 118N V4 V21 - V5 D20 E25
3 118P V6 V20 - V7 C19 E24
3 119N V8 V19 - V9 F19 E23
3 119P V10 V18 - V11 E19 E22
- - GNDg(Bank'3) - - - GND (Bank 3) | GND (Bank 3)
3 120N V12 V17 - V13 G18 D26
- - VCCO3 - - - VCCOs3 VCCO3
3 120P Vi4 V16 - V15 F18 D25
) 121N V16 V15 - V17 B20 D24
3 121P V18 V14 - V19 B19 D23
3 122N V20 V13 - Va1 A20 C26
3 122P V22 Vi2 - Va3 A19 C25
3 123N V24 X19 V19 V25 D18 G19
3 123P V26 X18 V18 va7 C18 F19
3 124N V28 X17 V17 V29 G17 G18
3 124P V30 X16 V16 V31 F16 F18
3 125N WO X31 V31 W1 E17 F20
3 125P w2 X30 V30 W3 D17 E20
= = GND (Bank 3) = = = GND (Bank 3) | GND (Bank 3)
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