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Lattice Semiconductor ispXPLD 5000MX Family Data Sheet

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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Lattice Semiconductor ispXPLD 5000MX Family Data Sheet

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

Write Enable (we)

Write Clock (weLk)

FIFO
Reset (RsT) FIFO Flags*

Read Cloek (RcLk Control EEUEZIIES
Read CIOCK (RCLK) 7,

Logic
Reset_RP (RSTRP)

o)
|
YYYVYY

Almost Full;
[ATn ostEmMptyy

Read Enable (rRg)

68 Inputs
From
Routing

Write Data JLRLZENE Read Data

(DI[0:0-31]) SRAM (DO[0:0-31])
Array

*Control logic can be

duplicated in adjacent MFB
in 32-bit mode

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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Lattice Semiconductor ispXPLD 5000MX Family Data Sheet

Supply Current (Continued)

Symbol | Parameter ‘ Condition | Min. [ Typ® | Max. | Units
ispXPLD 51024
Vg = 3.3V, f = 1.0MHz - mA
lcc™? Operating Power Supply Current  |Vge =2.5V, f=1.0MHz — mA
Voo = 1.8V, f = 1.0MHz — mA
Veeco = 3.3V, f = 1.0MHz, unloaded mA
loco (S;:pﬂgyg e Supply Current 1y =~ "5 5V, f = 1.0MHz, unloaded mA
Voo = 1.8V, f = 1.0MHz, unloaded mA

VCCP = 33V, f=10MHz
VCCP = 25V, f=10MHz

| PLL Power Supply Current
ccp (per PLL Bank)

Voop = 1.8V, f = 10MHz
Vogy = 3.3V

I Standby IEEE 1149.1 TAP Power v o5V

ccJ Supply Current CCy ==
Vooy = 1.8V

1. Device configured with 16-bit counters.
2. ICC varies with specific device configuration and operating freq
3. Tp=25°C
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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

Additional Delay for

tcasc PT Cascading — — (071 — |080| — |089| — 002} — |133| ns
between MFBs
Carry Chain Delay,

tcicomrs MFB to MFB — — | 03| — |039| — |044| < | 046 | — |0.66| ns
Carry Chain Delay,

tcicome Macro-Cell to — — |010| — |01 | =013 | — [013| — |0.19| ns
Macro-Cell
Routing Delay for

trLAG Extended Function — — |262| — 294"~ [|827| — |340| " —,|491| ns
Flags
Additional Flag tFLAGFULL’
Delay when FLAGAFULL, | _ _ — o vy

tFLAGEXP EXpanding Data tFLAGEMPTY, 2.57 2.89 3.21 3.34 4.82 ns
Widths tFLAGAEMPTY

tsum Counter Sum Delay tpTsA — (080 — 4090 — | 100§ — [1.04| — |150| ns

Optional Adjusters
Block Loadin

tBLA Adder 9 tROUTE — 0.04 —_— 0.04 — 0.05 — 0.05 — 0.07 ns

texp PT Expander Adder tROUTE —053| — | 060 [H— [066| — [069| — |099]| ns
Additional Delay for

tINDIO the Input Register tINREG —_ 0.50 —Z8 0.56 N 0.63 —_— 0.65 —_— 0.94 ns
Secondary PLL

tPLL_SEC_DELAY OUtpUt De%ay tPLL_DELAY —_ 0.91 e 0.91 —_— 0.91 —_— 0.91 —_— 0.91 ns

t|NEXP MFB Input Extender tROUTE — 0.62 o~ 0.70 —_— 0.78 —_— 0.81 —_— 1.16 ns

Input and Output Buffer Delays

t Input Buffer'Selec- tGCLK_IN, tIN, ns

101 tion Adder tcoE, tRsT ,

> Refer to syslO Adjuster Tables

t Output Buffer t ns

100 Selection Adder BUF

FIFO
Write'Data Setup

trIFOWGLKS béfore Write Clock —= -0.27| — |-027| — |-022| — |-022| — |-0.21| — ns
Time
Write DatadHold

tFlFOWCLKH after Write Clock — -0.01 — -0.01 — -0.01 — -0.01 — -0.01 — ns
Time
Opposite Clock

tFIFOGLKSKEW C}‘/’ge Delay — — |[140| — |140| — |176| — |[1.76 | — |1.83| ns
Write Cloek¢to Full

tFIFOFULL Flag Delay — — 3.08 — 3.08 — 3.85 — 3.85 — 4.00 ns
Write Clock to

tF|FOAFULL Almost Full Flag —_— — 3.08 — 3.08 —_— 3.86 —_— 3.86 —_— 4.01 ns
Delay
Read Clock to

trIFOEMPTY Empty Flag Delay — — 3.08 — 3.08 — 3.86 — 3.86 — 4.01 ns
Read Clock to

tFIFOAEMPTY Almost Empty Flag — — 3.08 — 3.08 — 3.86 — 3.86 — 4.01 ns
Delay
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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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ispXP sysCONFIG Port Timing Specifications

Symbol ‘ Timing Parameter Min. | Max. | Units
sysCONFIG Write Cycle Timing
tsucs Input setup time of CS to CCLK rise 10 — ns
tHes Hold time of CS to CCLK rise ns
tsuwp Input setup time of write data to CCLK rise ns
tywD Hold time of write data to CCLK rise ns
tPRGM Low time to reset device SRAM 50 ns
toINT INIT delay time 5 ms
tiobiss User I/O disable — ns
tioENss User I/O enable — ns
twH Write clock High pulse width 18 S
twi Write clock Low pulse width 18 ns
fmaxw Write fpax 27 MHz
sysCONFIG Read Cycle Timing
tHREAD Hold time of READ to CC e ns
tSUREAD Input setup time of READ — ns
tRH READ clock high p — ns
tRL READ clock low width 8 — ns
fmaxr Read fyax — 27 MHz
tcoRD Clock to or read da — 25 ns

Q/O

N
X o
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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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ispXPLD 5256MX Logic Signal Connections (Continued)

Primary Macrocell/ Alternate Outputs 256 fpBGA

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

1 4N A16/CSB A9 B9 A17 L5

1 5P A18/READ A10 B10 A19 N1

1 5N A20/CCLK A1 B11 A21 M2

- - VCC - - - VCC

- - DONE - - - M4

1 6P A22 A12 B12 A23 N3

1 6N A24 A13 B13 A25 P4

1 7P A26 A14 B14 A27 N5

1 7N A28 A15 Bi15 A29 M6

- - PROGRAMB - = - R38

- - GND (Bank 1) - - < GND (Bank 1)

- - VCCO1 - - ] VCCO01

- - CFGO - - - L8

1 8P B2 A16 B16 B3 T7

1 8N B4 A17 B17 - R7

1 9P B5 A18 B18 < N7

1 9N B6 A19 B19 B7 P7

1 10P B8 A20 B20 B9 T8

1 10N B10 A21 B21 B11 R8

1 11P B12 A22 B22 B13 M8

1 11N B14 A23 B23 B15 P8

1 - B16/VREF1 - - B17 L9

1 12P B18 A24 B24 B19 N8

1 12N B20 A25 B25 - M9

= = GND (Bank 1) A = = GND (Bank 1)

1 13P B21 A26 B26 - N10

- - VCCQ1 - - - VCCO1

1 13N B22 A27 B27 B23 T9

1 14P B24 A28 B28 B25 T10

1 14N B26 A29 B29 B27 R9

- - VCC - - - VCC

1 15P B28 A30 B30 B29 P9

1 15N B30 A31 B31 B31 N9

2 16P co co DO C1 T11

2 16N c2 C1 D1 C3 T12

2 17P C4 Cc2 D2 - P10

2 17N C5 C3 D3 - R10

2 18P Cc6 C4 D4 c7 R11

- - VCCO2 - - - VCCO2

2 18N Cc8 C5 D5 C9 M10

- - GND (Bank 2) - - - GND (Bank 2)

2 19P C10 Ccé6 D6 C11 M11

2 19N C12 c7 D7 C13 T13
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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

2 20P C14 - - C15 P11

2 20N C16/VREF2 - - Ci7 T14

2 21P c18 c8 D8 C19 R12

2 21N C20 C9 D9 - R13

2 22P C21 C10 D10 d N11

2 22N c22 C11 D11 C23 T15

2 23P C24 C12 D12 C25 R14

2 23N C26 C13 D18 c27 N12

2 24P c28 C14 Di14 C29 P12

2 24N C30 C15 D15 C31 R415

- - VCCO2 - - é VCCO2

- - GND (Bank 2) - - | GND (Bank 2)

2 25P DO 2 - DA N15

2 25N D2 - - D3 N14

2 26P D4 C16 D16 - N16

2 26N D5 C17 D17 < M16

2 27P D6 c18 D18 D7 M14

2 27N D8 C19 D19 D9 M15

- - VCC - = - VCC

2 28P D10 C20 D20 D11 L13

2 28N D12 c21 D21 D13 L12

2 29P D14 C22 D22 D15 L15

2 29N D16 C23 D23 D17 L16

- - GND - - - GND

2 30P D18 C24 D24 D19 L14

- - VCCO2 y - - VCCO2

2 30N D20 C25 D25 - K15

= = GND (Bank 2) = = - GND (Bank 2)

2 31P D21 C26 D26 - K14

2 31N D22 cz27 D27 D23 K12

2 32P D24 Cc28 D28 D25 K13

2 32N D26 C29 D29 D27 J13

2 33P D28 C30 D30 D29 J14

2 33N D30 C31 D31 D31 J12

- - TOE - - - J15

- - RESET - - - J11

- - GOEO - - - H11

- - GOE1 - - - H13

- - GNDP - - - NG Connectiont Tabie

- GCLK3N GCLK2 - - - H15

- - VCCP - - - NG Connaotong Table

- GCLK3P GCLK3 - - - H16

54




Lattice Semiconductor

ispXPLD 5000MX Family Data Sheet

ispXPLD 5512MX Logic Signal Connections (Continued)

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
— GCLKON GCLK1 — — — 28 J2 P7
— — GND — — — 29 GND GND
— — TDI — — — 30 H6 R1
— — TMS — — — 31 H4 R2
— — TCK — — — 32 J6 T1
— — TDO — — — 33 K2 V1
1 oP AO/DATAO BO DO A1l 34 K3 W1
1 ON A2/DATA1 B1 D1 A3 35 J3 Y1
1 1P A4/DATA2 B2 D2 A5 36 J5 P3
1 1N A6/DATA3 B3 D3 A7 37 J4 R3
1 2P A8/DATA4 B4 D4 A9 38 L2 T2
1 2N A10/DATA5 B5 D5 Al 39 M1 U2
— — GND (Bank 1) — — — 40 GND (Bank 1)|GND (Bank 1)
1 3P A12/DATA6 B6 D6 A13 41 K4 A
— — Veeor — —N — 42 Vecor Veeoor
1 3N A14/DATA7 B7 D7 A15 43 L3 w2
— — GND — — — 44 GND GND
1 4P A16/INITB B8 D8 A7 45 K5 R4
1 4N A18/CSB B9 D9 A19 46 L5 T4
1 5P A20/READ B10 D10 A21 47 N1 R6
1 5N A22/CCLK B11 D11 A23 48 M2 R5
1 6P A24 — — A25 — — u3
— — VCC — N — 49 VCC VCC
1 6N A26 — — A27 — P1 V3
1 7P A28 — — A29 — M3 Y2
1 7N A30 — — A31 — L4 W3
1 8P BO AO — B1 — N2 us
1 8N B2 A2 — B3 — P2 T5
< = GND (Banka) = = = = GND (Bank 1)|GND (Bank 1)
1 9P B4 A4 — — — R1 U4
= - Vceot - - — — Vecof Vecot
1 9N B5 A6 — — — R2 V4
1 10P B6 A8 — B7 — T2 AA3
1 10N B8 A10 — B9 — T3 AB3
1 — B10 A12 — B11 — — Y4
— — DONE — — — 50 M4 AA4
1 11P B14 B12 D12 B15 51 N3 AB4
1 11N B16 B13 D13 B17 52 P4 AB5
1 12P B18 B14 D14 B19 53 N5 T6
1 12N B20 B15 D15 B21 54 M6 u7
— — PROGRAMB — — — 55 R3 W5
1 — B22 A4 — B23 — P5 us
— — GND (Bank 1) — — — 56 GND (Bank 1)|GND (Bank 1)

58




Lattice Semiconductor

ispXPLD 5000MX Family Data Sheet

ispXPLD 5512MX Logic Signal Connections (Continued)

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

2 47N G26 — — G27 108 N14 V19
= = GND (Bank 2) = = = 109 GND (Bank.2) | GND (Bank 2)
2 48P G28 F16 H16 G29 110 N16 T18

2 48N G30 F17 H17 G31 111 M16 R17

2 49P HO F18 H18 HA1 112 M14 u19

2 49N H2 F19 H19 H3 113 M15 T19

2 50P H4 E24 — H5 — — V20

— — Vee — — — 114 VCC VCC

2 50N H6 E26 — H7 = NC u20

2 51P H8 F20 H20 HO 115 13 W20

2 51N H10 F21 H21 H11 116 L12 Y21

2 52P H12 F22 H22 H13 117 L15 R18

2 52N H14 F23 H23 H15 118 L16 R19

— — GND — == — 119 GND GND

2 53P H16 F24 H24 H17 120 L14 W21

— — Vecoe < - — 121 Vecoz Vecoz

2 53N H18 F25 H25 H19 122 K15 Y22

— — GND (Bank 2) — — —= 123 GND (Bank 2) [GND (Bank 2)
2 54P H20 F26 H26 H21 124 K14 R20

2 54N H22 F27 H27 H23 125 K12 P20

2 55P H24 F28 H28 H25 126 K13 T21

2 55N H26 F29 H29 H27 127 J13 R21

2 56P H28 F30 H30 H29 128 J14 u21

2 56N H30 F31 H31 H31 129 J12 V21

— — TOE — — — 130 J15 w22

— — RESET . — — 131 J11 V22

— — GOEO — — — 132 H11 T22

— — GOE1 < — — 133 H13 R22

— — GNDP — — — See Power Supply and NC Connections Table
— GCLK3N GCLK2 — — — 135 H15 P16

e r— Vcep — — — See Power Supply and NC Connections Table
— GCLK3P GCLK3 — — — 137 H16 N16

) 57N 130 — — 131 138 H14 J22

3 57P 128 — — 129 139 G16 H22

3 58N 126 — — 127 140 G15 E22

3 58P 124/PLL_FBK1 — — 125 141 F15 E21

3 59N 122/PLL_RST1 127 K27 123 142 H12 G22

3 59P 120 126 K26 121 143 G14 F21

— — GND (Bank 3) — — — 144 GND (Bank 3)|GND (Bank 3)
3 60N 118 125 K25 119 145 F16 H21

— — VCCO3 — — — 146 Veeos Veeos

3 60P 116 124 K24 17 147 E16 G21

— — GND — — — 148 GND GND
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ispXPLD 5512MX Logic Signal Connections (Continued)

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
3 61N 114 123 K23 115 149 Gi13 D22
3 61P 112 122 K22 113 150 G12 D21
3 62N 110 121 K21 111 151 F14 J20
3 62P I18/CLK_OUT1 120 K20 19 152 E15 J19
3 63N 16 K31 — 17 — F12 E20
— — Vee — — — 153 VCC VCC
3 63P 14 K30 L30 15 — F13 F20
3 64N 12 K29 L28 13 — D16 H17
3 64P 10 K28 L26 11 — D15 H18
— — GND (Bank 3) — — — — GND (Bank 3)|GND (Bank 3)
3 65N J30 K27 — J31 — — J18
- - Vecos — y = — Vigeos Vecos
3 65P J28 K26 — J29 — — H19
3 66N J26 K25 == J27 < - G20
3 66P J24 K24 —= J25 — — G19
3 67N J22 K23 — J23 — — C22
3 67P J20 K22 - J21 — — C21
3 68N J18 K21 — J19 — — D20
3 68P J16 K20 — J17 — — C19
3 69N J14 K19 — J15 — C16 F19
3 69P J12 K18 < J13 — B16 E19
= = GND (Bank 3) = = = = GND (Bank 3)|GND (Bank 3)
3 70N J10 K17 N J11 — C15 G18
— — Vecos — . — — Vecos Vecos
3 70P J8 K16 — J9 — B15 F18
3 71N J6 K15 — J7 — E14 B20
3 71P J4 K14 — J5 — D14 B19
3 72N J2 K18 — J3 — E13 A20
8 72P Jo K12 — J1 — A15 A19
3 73N K30 119 K19 K31 154 D12 D18
3 73P K28 118 K18 K29 155 B14 C18
3 74N K26 117 K17 K27 156 C13 G17
3 74P K24 116 K16 K25 157 Al4 F16
3 75N K22 131 K31 K23 158 A13 E17
3 75P K21 130 K30 — 159 B13 D17
— — GND (Bank 3) — — — 160 GND (Bank 3) |GND (Bank 3)
3 76N K20 K11 L21 — — D11 B18
- - Vecos - - - 161 Vecos Vecos
3 76P K18 K10 L20 K19 — B12 A18
3 77N K16 K9 L18 K17 — C12 C17
3 77P K14 K8 L16 K15 — E11 B17
3 78N K12 K7 L12 K13 — — C16
3 78P K10 K6 L10 K11 — — B16
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ispXPLD 5768MX Logic Signal Connections (Continued)

Alternate Outputs

Primary Macrocell/ Alternate 256 fpBGA 484 fpBGA

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

- - TCK - - - J6 T1

- - TDO - - - K2 V1

1 oP A30/DATAOQ Co AO A31 K3 Wi+

1 ON A28/DATA1 C1 A1l A29 J3 Y1

1 1P A26/DATA2 Cc2 A2 A27 J5 P3

1 1N A24/DATA3 C3 A3 A25 J4 R3

1 2P A22/DATA4 C4 A4 A23 L2 T2

1 2N A20/DATA5 C5 A5 A21 M1 U2

- - GND (Bank 1) - - - GND (Bank 1).| GND (Bank 1)

1 3P A18/DATA6 Cc6 A6 A19 K4 V2

- - VCCO1 - - - VCCOA1 VCCO1

1 3N A16/DATA7 Cc7 A7 A17 L3 w2

- - GND - - - GND GND

1 4P A14/INITB Ccs A8 A15 K5 R4

1 4N A12/CSB C9 A9 A13 L5 T4

1 5P A10/READ C10 A10 A1 N1 R6

1 5N A8/CCLK Cii1 A11 A9 M2 R5

1 6P A6 - - A7 — U3

- - VCC - - - VCC VCC

1 6N A4 - - A5 P1 V3

1 7P A2 - - A3 M3 Y2

1 7N AO - - A1l L4 W3

1 8P B30 DO - B31 N2 us

1 8N B28 D2 - B29 P2 T5

= = GND (Bank 1) = = = GND (Bank 1) | GND (Bank 1)

1 9P B26 D4 - B27 R1 U4

- - VCCO1 - - - VCCO1 VCCO1

1 9N B24 D6 - B25 R2 V4

1 10P B22 D8 - B23 T2 AA3

1 10N B20 D10 - B21 T3 AB3

1 - B18 D12 - B19 — Y4

- - DONE - - - M4 AA4

1 11P B14 - - B15 — AB2

1 11N B12 - - B13 — ué

- - GND (Bank 1) - - - GND (Bank 1) | GND (Bank 1)

1 12P B10 - - B11 — V5

- - VCCO1 - - - VCCO1 VCCO1

1 12N B8 - - B9 — W6

1 13P B6 C12 A12 B7 N3 AB4

1 13N B4 C13 A13 B5 P4 AB5

1 14P B2 C14 A4 B3 N5 T6

1 14N BO C15 A15 B1 M6 u7z

- - PROGRAMB - - - R3 W5
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ispXPLD 5768MX Logic Signal Connections (Continued)

Alternate Outputs

Primary Macrocell/ Alternate 256 fpBGA 484 fpBGA

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

2 29N E2 F1 H1 E3 T12 AA12

- - GND - - - GND GND

2 30P E4 F2 H2 E5 P10 Y12

2 30N E6 F3 H3 E7 R10 AA13

2 31P E8 F4 H4 E9 R11 V12

- - VCCO2 - - - VECO2 VCCO2

2 31N E10 F5 H5 E11 M10 u12

- - GND (Bank 2) - - - GND (Bank 2)'| GND(Bank 2)

2 32P E12 F6 H6 E13 M11 AB13

2 32N E14 F7 H7 E15 T13 Y13

2 33P E16 HO - E17 P11 V13

2 33N E18/VREF2 H1 = E19 T14 W13

2 34P E20 F8 H8 E21 R12 V14

2 34N E22 F9 H9 E23 R13 W14

2 35P E24 F10 H10 E25 N11 Y14

2 35N E26 F11 H11 E27 T15 AB14

2 36P E28 F12 H12 E29 R14 AB15

2 36N E30 F13 H13 E31 N12 AA15

2 37P FO F14 H14 F1 P12 u13

- - VCCO2 - - - VCCO2 VCCO2

2 37N F2 F15 H15 F3 R15 ui4

= = GND (Bank?2) = . = GND (Bank 2) | GND (Bank 2)

2 38P F4 H2 EO F5 — W15

2 38N F6 H3 E2 F7 — W16

2 39P F8 H4 E4 F9 — Y16

2 39N F10 H5 E6 F11 — AA16

2 40P F12 H6 E8 F13 — AB16

2 40N F14 H7 E10 F15 — AA17

2 41P F16 H8 E12 F17 — Y17

2 41N F18 H9 E16 F19 — AA18

2 42P F20 H10 E20 F21 — W17

- - VEC - - - VCC VCC

2 42N F22 H11 E22 F23 — W18

- - GND - - - GND GND

2 43P F24 H12 - F25 — V15

- - VCCO2 - - - VCCO2 VCCO2

2 43N F26 H13 - F27 — u15

- - GND (Bank 2) - - - GND (Bank 2) | GND (Bank 2)

2 44P F28 H14 - F29 P13 Y18

2 44N F30 H15 - F31 P15 V17

2 45P GO H16 - G1 M13 V16

2 45N G2 H17 - G3 P14 uie

2 46P G4 H18 - G5 — AB18
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ispXPLD 5768MX Logic Signal Connections (Continued)

Alternate Outputs

Primary Macrocell/ Alternate 256 fpBGA 484 fpBGA

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

- GCLK3N GCLK2 - - - H15 P16

- - veee - - - NG Gongotione Tabie

- GCLK3P GCLK3 - - - H16 N16

3 61N Jo L31 J31 - H14 J22

3 61P J2 L30 J30 J3 G116 H22

3 62N J4 L29 J29 J5 — N19

3 62P J6 L28 J28 J7 — P15

3 63N J8 L27 J27 J9 — P21

3 63P J10 L26 J26 Jii — N15

- - GND (Bank 3) - - - GND¢(Bank 3) 'GND{(Bank 3)

3 64N J12 L25 J25 J13 — M15

- - VCCO3 - - - VECO3 VCCO3

3 64P J14 L24 J24 J15 — N20

- - GND - - - GND GND

3 65N J16 23 J23 J17 — P22

3 65P J18 L22 J22 J19 — N21

3 66N J20 21 J21 J21 — N17

3 66P J22 L20 J20 J23 — M20

3 67N J24 L19 J19 J25 — P17

- - VEC - - - VCC VCC

3 67P J26 L18 J18 J27 — P18

3 68N J28 L17 J17 J29 — M21

3 68P J30 L16 J16 J31 — M17

- - GND, (Bank 3) - - - GND (Bank 3) | GND (Bank 3)

3 69N Lo L15 J15 - — L20

- - VCCO3 - - - VCCO3 VCCO3

3 69P L2 L14 J14 L3 — N18

3 70N L4 L13 J13 L5 — L21

3 70P L6 L12 J12 L7 — M18

3 71N L8 L11 J11 L9 — L22

8 71P L10 L10 J10 L11 — L17

3 72N 92 L9 J9 L13 — K22

3 72P 14 L8 J8 L15 — L18

3 73N L16 L7 J7 L17 — K21

3 73P L18 L6 J6 L19 — K18

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

3 74N L20 L5 J5 L21 — K20

- - VCCO3 - - - VCCO3 VCCO3

3 74P L22 L4 J4 L23 — K17

3 75N L24 L3 J3 L25 — K19

3 75P L26 L2 J2 L27 — J17

3 76N L28 L1 Ji L29 G15 E22
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ispXPLD 5768MX Logic Signal Connections (Continued)

Primary Macrocell/ Alternate Outputs Alternate | 256 fpBGA | 484 fpBGA

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

3 76P L30/PLL_FBK1 LO Jo L31 F15 E21

3 77N MO/PLL_RST1 P27 N27 M1 H12 G22

3 77P M2 P26 N26 M3 G14 F21

= = GND (Bank 3) = = = GND (Bank<8) | GND (Bank 3)

3 78N M4 P25 N25 M5 F16 H21

- - VCCO3 - - - VECO3 VCCO3

3 78P M6 P24 N24 - E16 G21

- - GND - - - GND GND

3 79N M8 P23 N23 M9 G13 D22

3 79P M10 P22 N22 M11 Gi2 D21

3 80N M12 P21 N21 M13 F14 J20

3 80P M14/CLK_OUT1 P20 N20 M15 E15 J19

3 81N M16 N31 - M17 F12 E20

- - VCC - y - VCC VCC

3 81P M18 N30 M30 M9 F13 F20

3 82N M20 N29 M28 M21 D16 H17

3 82P M22 N28 M26 M23 D15 H18

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

3 83N M24 N27 - M25 — J18

- - VCCO3 - - - VCCO3 VCCO3

3 83P M26 N26 - M27 — H19

3 84N M28 N25 : M29 — G20

3 84P M30 N24 - M31 — G19

- - GND - - - GND GND

3 85N NO N23 - N1 — Cc22

- - VCC - - - VCC VCC

3 85P N2 N22 - N3 — C21

3 86N N4 N21 - - — D20

3 86P N6 N20 - - — C19

3 87N N8 N19 - N9 C16 F19

3 87P N10 N18 - N11 B16 E19

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

3 88N N12 N17 - N13 C15 G18

- - VCCO3 - - - VCCO3 VCCO3

3 88P. N14 N16 - N15 B15 F18

3 89N N16 N15 - N17 E14 B20

3 89P N18 N14 - N19 D14 B19

3 90N N20 N13 - N21 E13 A20

3 90P N22 N12 - N23 A15 A19

3 91N N24 P19 N19 N25 D12 D18

3 91P N26 P18 N18 N27 B14 C18

3 92N N28 P17 N17 N29 C13 G17

3 92P N30 P16 N16 N31 A14 F16
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ispXPLD 51024MX Logic Signal Connections

syslO Primary Alternate Outputs Alternate | 484 fpBGA | 672 fpBGA
Bank LVDS Pair |Macrocell/Function| Macrocell1 | Macrocell 2 Input Ball Number | Ball Number
0 159N AA22 AA11 AB18 AA23 B4 c2
0 159P AA20 AA10 AB16 AA21 A4 C1
0 160N AA18 Y17 AA17 AA19 B3 D4
0 160P AA16 Y16 AA16 AA17 A3 D3
0 161N AA14 Y15 AA15 AA15 F5 D2
- - VCCOO0 - - - VCCOO0 VCCOO0
0 161P AA12 Y14 AA14 AA13 G6 D1
- - GND (Bank 0) - - - GND (Bank 0) GND (Bank 0)
0 162N AA10 Y13 AA13 AA11 H6 E5
0 162P AA8 Y12 AA12 AA9 G5 E4
0 163N AA6 AA9 AB14 AA7 D3 E3
0 163P AA4 AA8 AB12 AA5 D2 E2
0 164N AA2 AA7 AB10 AA3 E4 E1
- - VCC - - - VCC VCC
0 164P AAOQ AAG AB8 AA1 E3 F2
- - GND - - - GND GND
0 165N AB30 AA5 AB6 AB31 F4 F5
0 165P AB28 AA4 AB4 AB29 G4 G6
0 166N AB26 AA3 AB2 AB27 Cc2 F4
- - VCCOO0 - - - VCCOO0 VCCOO0
0 166P AB24 AA2 ABO AB25 C1 F3
- - GND (Bank 0) - : - GND (Bank 0) | GND (Bank 0)
0 167N AB22 AA1 - AB23 F3 F1
0 167P AB20 AAOQ - AB21 G3 G1
0 168N AB18 AA31 - AB19 H4 G5
- - VCC - - VCC VCC
0 168P AB16 AA30 - AB17 J4 G4
0 169N AB14 Y11 AA11 AB15 H5 H7
0 169P AB12/CLK. OUTO Y10 AA10 AB13 J5 J7
0 170N AB10 Y9 AA9 AB11 E2 G3
0 170P AB8 Y8 AA8 AB9 F2 G2
- - GND - - - GND GND
0 171N AB6 Y7 AA7 AB7 D1 H6
- - VCCOO0 - - - VCCOO0 VCCOO0
0 171P AB4 Y6 AA6 AB5 E1 J6
= = GND (Bank 0) = = = GND (Bank 0) | GND (Bank 0)
0 172N AB2 Y5 AA5 AB3 J3 H5
0 172P ABO/PLL_RSTO Y4 AA4 AB1 H2 H4
0 173N AC30 AC31 AE31 AC31 G2 H3
0 173P AC28/PLL_FBKO AC30 AE30 AC29 G1 H2
0 174N AC26 AC29 AE29 AC27 Jé H1
0 174P AC24 AC28 AE28 AC25 K4 J1
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Part Number Description
LG XO00KX X X = XX XX XXX X

Device Family é ; Grade
LC C = Commiercial
Device Number | = Industrial
5256 = 256 Macrocells )
5512 = 512 Macrocells Pin/Ball Count
5768 = 768 Macrocells 208
51024 = 1,024 Macrocells g0
484
Memory 672
M
Supply Voltage Package
FN = Lead-Free fpBGA
B=25V
C=1.8V Q =PQFP.
QN'= Lead-Free/PQFP
Speed
4 =4.0ns
45 =4.5ns
5=5.0ns
52 =5.2ns
75 =7.5ns

Ordering Information

Note: For voltage families offerednin industrial temperature, grades.and for all but the slowest commercial speed
grade, the speed grades on these devices are dual marked. For example, the commercial speed grade -45XXXXC
is also marked with the industrial grade -75I. The commercial grade is always one speed grade faster than the
associated dual mark industrial grade. The slowest commercial speed grade is marked as commercial grade only.
In addition, the fastest comimercial’'speed grade«(=5) for the LC5768MB/MV devices, at Lattice's discretion, will uti-
lize either a commercial gradetonly single-mark or a dual-mark format in conjunction with the slower industrial
speed grade (-75).

Conventional Packaging
ispXPLD 5000MC (1.8V) Commercial Devices

Device Part Number Macrocells | Voltage (V) | tpp (ns) Package PCI:r:)ll?:t" 110 Grade
LC5256MC-4F256C 256 1.8 4.0 fpBGA 256 141 C
LC5256MC |LC5256MC-5F256C 256 1.8 5.0 fpBGA 256 141 C
LC5256MC-75F256C 256 1.8 7.5 fpBGA 256 141 C
LC5512MC-45Q208C 512 1.8 4.5 PQFP 208 149 C
LC5512MC-75Q208C 512 1.8 7.5 PQFP 208 149 C
LC5512MC LC5512MC-45F256C 512 1.8 4.5 fpBGA 256 193 C
LC5512MC-75F256C 512 1.8 7.5 fpBGA 256 193 C
LC5512MC-45F484C 512 1.8 4.5 fpBGA 484 253 C
LC5512MC-75F484C 512 1.8 7.5 fpBGA 484 253 C
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ispXPLD 5000MV (3.3V) Lead-Free Commercial Devices (Continued)

Device Part Number Macrocells | Voltage (V) |tpp (ns) Package P(I:rgt?:tl ! /0 Grade
LC5512MV-45QN208C 512 3.3 4.5 Lead-free PQFP | 208 149 C
LC5512MV-75QN208C 512 3.3 7.5 Lead-free PQFP | 208 149 C

LC5512MY LC5512MV-45FN256C 512 3.3 4.5 Lead-free fpBGA | [ 256 193 C
LC5512MV-75FN256C 512 3.3 7.5 |Lead-free fpBGA) 256 193 C
LC5512MV-45FN484C 512 3.3 45 |Lead-free fpBGA | 4484 253 C
LC5512MV-75FN484C 512 3.3 7.5 Lead-free fpBGA 484 253 C
LC5768MV-5FN256C 768 3.3 5.0 |Lead-free fpBGA |, <256 193 C

LC5768MY LC5768MV-75FN256C 768 3.3 7.5 |Lead-free fpBGA [© 256 193 C
LC5768MV-5FN484C 768 3.3 5.0 £|Lead-free fpBGA | 484 317 C
LC5768MV-75FN484C 768 3.3 76\ |Lead-free fpBGA | 484 317 C
LC51024MV-52FN484C 1024 3.3 5.2 \| Lead-free fpBGA | 484 317 C

LC51024MV LC51024MV-75FN484C 1024 3.3 75 L ead-free fpBGA 484 317 C
LC51024MV-52FN672C 1024 3.3 5.2° | Lead-free fpBGA) 672 381 C
LC51024MV-75FN672C 1024 3.3 7.5 |Lead-free fpBGA| 672 381 C

ispXPLD 5000MV (3.3V) Lead-Free Industrial Devices
Pin/Ball

Device Part Number Macrocells'| Voltage (V) |tpp (ns) Package Count /0 Grade
LC5256MV-5FN256I 256 3.3 50 | Lead-free fpBGA| 256 141 I

LC5256MV
LC5256MV-75FN2561 256 3.3 7.5 |Lead-free fpBGA| 256 141 I
LC5512MV-75QN208| 512 3.3 75 Lead-free PQFP | 208 149 I

LC5512MV  |LC5512MV-75FN256I 512 3.3 7.5 " |Lead-free fpBGA | 256 193 I
LC5512MV-75FN484| 512 Brs) 7.5 |Lead-free fpBGA | 484 253 I
LC5768MV-75FN2561| 768 3.3 75 |Lead-free fpBGA| 256 193 I

LCS768MV LC5768MV-75EN484| 768 3.3 7.5 |Lead-free fpBGA | 484 317 I

LC51024MV LC51024MV-75FN484I 1024 3.3 7.5 |Lead-free fpBGA| 484 317 I
LC51024MV-75FEN672I 1024 3.3 7.5 |Lead-free fpBGA| 672 381 I

For Further Information

In addition to this data sheety the following technical
notes may befelpful when designing with the ispXPLD
5000MX family:

* /TN1000 — sysl@.Usage.Guidelines for Lattice
Devices

e TN1003 =sysCLOCK PLL Usage Guide for
isSpXPGA., ispGDX2, ispXPLD and ispMACH
5000VG Devices

e TN1031 — Power Estimation in ispXPLD
5000MX Devices

e TN1030 — Using Memory in ispXPLD 5000MX
Devices

e TN1026 — ispXP Configuration Usage Guide-
lines
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