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Lattice Semiconductor

ispXPLD 5000MX Family Data Sheet

Figure 1. ispXPLD 5000MX Block Diagram
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Introduction

The ispXPLD,5000MX family represents a new class of device, referred to as the eXpanded Programmable Logic
Devices (XPLDs). These devices extend the capability of Lattice’s popular SuperWIDE ispMACH 5000 architecture
by providing flexible memory capability. The family supports single- or dual-port SRAM, FIFO, and ternary CAM
operation. ExXira logic has also been included to allow efficient implementation of arithmetic functions. In addition,
sysCLOCK PLLstand syslO intérfaces providé support for the system-level needs of designers.

The devices provide designers With'a convenient one-chip solution that provides logic availability at boot-up, design
security, and extreme reconfigurability. The use of advanced process technology provides industry-leading perfor-
mance/with combinaterial propagation delay as low as 4.0ns, 2.8ns clock-to-out delay, 2.2ns set-up time, and oper-
ating frequency up to 300MHz.This performance is coupled with low static and dynamic power consumption. The
ispXPLD 5000MX architecture provides predictable deterministic timing.

The availability of 3.3,2:5 and 1.8V versions of these devices along with the flexibility of the syslO interface helps
users meet the challenge of today’s mixed voltage designs. Inputs can be safely driven up to 5.5V when an 1/O
bank is configured for 3.3V operation, making this family 5V tolerant. Boundary scan testability further eases inte-
gration into today’s complex systems. A variety of density and package options increase the likelihood of a good fit
for a particular application. Table 1 shows the members of the ispXPLD 5000MX family.

Architecture

The ispXPLD 5000MX devices consist of Multi-Function Blocks (MFBs) interconnected with a Global Routing Pool.
Signals enter and leave the device via one of four syslO banks. Figure 1 shows the block diagram of the ispXPLD
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Programmable Slew Rate
The slew rate of outputs is carefully controlled. When outputs are configured as LVCMOS the devices support two
slew rates. This allows system noise and performance to be balanced in a design.

Programmable Bus-Maintenance

All general-purpose inputs have programmable bus maintenance circuitry. These are intended to maintain a valid
logic level into a device when driving devices go into the tri-state mode. Four options are availablexfor users: pull-
up, pull-down, bus-keeper, or nothing.

Expanded In-System Programmability (ispXP)

The ispXPLD 5000MX family utilizes a combination of EEPROM non-volatile€lls and SRAM technology to deliver
a logic solution that provides “instant-on” at power-up, a convenient single/chip solution, and the capability for infi-
nite reconfiguration. A non-volatile array distributed within the device stores\the device configuratioh."At power-up
this information is transferred in a massively parallel fashion into SRAM bits that,control the operation of the device.
Figure 18 shows the different ports and modes that are used in the'configurationand programming of,the ispXPLD
5000MX devices.

Figure 18. ispXP Block Diagram
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In-system¢{programming of devices provides‘a number of significant benefits including rapid prototyping, lower
inventory levels, higher quality anddhésability to make in-field modifications. All ispXPLD 5000MX devices provide
in-system programmability,through their Boundary Scan Test Access Port. This capability has been implemented in
a manner that ensures that the portfremains compliant to the IEEE 1532 standard. By using IEEE 1532 as the
communication interfacéithrough which ISP is achieved, customers get the benefit of a standard, well-defined inter-
face:

The IEEE1532 programming interface allows programming of either the non-volatile array or reconfiguration of the
SRAM bits.

The ispXPLD 5000MX devices can be programmed across the commercial temperature and voltage range. The
PC-based Lattice software facilitates in-system programming of ispXPLD 5000MX devices. The software takes the
JEDEC file output produced by the design implementation software, along with information about the scan chain,
and creates a set of vectors used to drive the scan chain. The software can use these vectors to drive a scan chain
via the parallel port of a PC. Alternatively, the software can output files in formats understood by common auto-
mated test equipment. This equipment can then be used to program ispXPLD 5000MX devices during the testing
of a circuit board.
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sysCONFIG Interface

In addition to being able to program the device through the IEEE 1532 interface a microprocessor style interface
(sysCONFIG interface) allows reconfiguration of the SRAM bits within the device. For more information on the sys-
CONFIG capability, refer to TN1026, ispXP Configuration Usage Guidelines.

Security Scheme

A programmable security scheme is provided on the ispXPLD 5000MX devices as.a deterrent to unauthorized
copying of the array configuration patterns. Once programmed, this bit prevents readback of the programmed pat-
tern by a device programmer, securing proprietary designs from competitors. The security bit also prevents pro-
gramming and verification. The entire device must be erased in order to erase the security bit.

Low Power Consumption

The ispXPLD 5000MX devices use zero power non-volatile cells along withfull, CMOS design togorovide low static
power consumption. The 1.8V core reduces dynamic power consumption eompared with devices‘with higher core
voltages. For information on estimating power consumption, refer to TN1031 Power Estimation in ispXPLD5000MX
Devices.

Density Migration

The ispXPLD 5000MX family has been designed to ensure that different density devices in‘the same package have
compatible pin-outs. Furthermore, the architecturé ensures ahigh success rate,whenmperforming design migration
from lower density parts to higher density paris. In many cases, it is possible to shift a‘lower utilization design tar-
geted for a high-density device to a lower density device. However, the éxact details of the final resource utilization
will impact the likely success in each case.

IEEE 1149.1-Compliant Boundary Scan Testability

All ispXPLD 5000MX devicesdhave boundary scan cellsand are‘compliant to the IEEE 1149.1 standard. This
allows functional testing of the circuit board on which the device is mounted through a serial scan path that can
access all critical logic notes. Internaliboundary scangegisters are linked internally, allowing test data to be shifted
in and loaded directly onto test nedes, or test node data to be captured and shifted out for verification. In addition,
these devices can bé linked into a board-level serial Scan‘path for board-level testing. The test access port has its
own supply voltage and<«€an opérate with LVCMOS3.3; 2:5 and 1.8V standards.

syslO Quick Configuration

To facilitate’ the'most efficient board test, the physical nature of the 1/0O cells must be set before running any continu-
ity tests. Asdhese tests are fast, by nature, the overhead and time that is required for configuration of the 1/0s’
physical,nature should be minimal’so thatyboard test time is minimized. The ispXPLD 5000MX family of devices
allows this\by offering the user the ability to quickly configure the physical nature of the syslO cells. This quick con-
figuration takes milliseconds 1o complete, whereas it takes seconds for the entire device to be programmed. Lat-
tice’s ispYM™ System pregramming‘software can either perform the quick configuration through the PC parallel
port, of can generateitheyATE or. test vectors necessary for a third-party test system.
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Absolute Maximum Ratings™ >3

ispXPLD 5000MC ispXPLD 5000MB/V
1.8V 2.5V/3.3V
Supply Voltage (Veg) - -+ o v vvve e -0.5t025V.. ... oLl -0.5 to 5.5V
PLL Supply Voltage (Vegp) - -+ - v v v v eeee e -0.5t025V.. ... L -0.5t0 5.5V
Output Supply Voltage (Veco) - -+ - vevvvee e e -0.5t045V.. ... L. 0.5 to 4.5V
IEEE 1149.1 TAP Supply Voltage (Veey) - - -+ - - - - -0.5t045V.... ... ... -0.5 t0 4.5V
Input Voltage Applied*® . .................... -0.5t055V.......... 400, -0.5.t0’5.5V
Storage Temperature . . . .................... -65t0150°C .......[....... €65 to 150°C
Junction Temperature (T ) with Power Applied . .. -551t0 150°C .. .. h. . e -55 to 150°C

1. Stress above those listed under the “Absolute Maximum Ratings” may cause pefmanent damageto 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 is required.

. All voltages referenced to GND.

. Overshoot and Undershoot of -2V to (V|ymax +2) volts notito exceed 6V is permittedfor a‘duration’of <20ns.
. A maximum of 64 I/Os per device with V|\ > 3.6¥ is allowed.

a A~ WO DN

Recommended Operating Conditions

Symbol Parameter Min. Max. Units

Supply Voltage for 1.8V Devices (ispXPLD 5000MC) 1.65 1.95 \Y,

Vee Supply Voltage for2.5V Devices (ispXPLD 5000MB) 23 27 \
Supply Voltage for 3.3V Devices (ispXPLD 5000MV) 3 3.6 \

PLL Block SupplyVoltagefor PLL 1.8V Devices 1.65 1.95 \

Veep PLL Block Supply Voltage for PLL 2.5V Devices 23 2.7 \
PLL Block Supply Voltage for PLL 3:8V Devices 3 3.6 \

T Junction Tempefature (Commercial Operation) 0 90 C
J Junction Temperature (Industrial"Operation) -40 105 C

E2CMOS Erase Reprogram Specifications

Parameter Min. Max. Units
Erasé/Reprogram Cycle' 1,000 — Cycles

1. Valid over commercial temperature range.

Hot Socketing Characteristics™?*%*

Symbol Parameter Condition Min. Typ. Max. Units
Ipk Input or I/O Leakage Current 06V)o03.0v — +/-50 +/-800 pA
1. Insensitive to sequence of V¢ and Voo When Viggopd 1.0V. For Voo > 1.0V, Ve min must be present. However, assumes monotonic
rise/fall rates for Vo and Vo, provided (Vi - Veco)pd 3.6V.
2. 00 Vg 8 Ve (MAX), 06 Vo 8 Voo (MAX)

3. Ipk is additive to lpy, Ipp or Igy. Device defaults to pull-up until non-volatile cells are active.
4. LVTTL, LVCMOS only.
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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
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syslO Differential DC Electrical Characteristics

Over Recommended Operating Conditions

Parameter ‘ Description ‘ Test Conditions Min. Typ. Max.
LVDS
VNP Input Voltage ov — 2.4V
V1D Differential Input Threshold 020 Vgyd 1.8V +/-100mV — —
N Input Current Power On — ES +/-10uA
VoH Output High Voltage for Vop or Voum RT = 100 Ohm - 1.38V 1.60V
VoL Output Low Voltage for Vop or Vop RT = 100 Ohm 0.9V 1.03V —
Vobp Output Voltage Differential (Vop - Vom), Bt =100 Ohm 250mV 350mV 450mV
AVpp Change in Vgop Between High and Low — — 50mV
Vos Output Voltage Offset (Vop - Vom)/2, Ry=,100 ©hm 1.125V 1.20V 1,375V
AVpg Change in Vgg Between H and L — — 50mV
losp Output Short Circuit Current Vop = 0V DBriveroutputs . y 24mA

shorted
LVPECL'
DC
Parameter Parameter Description Mint Max. Min. Max. Min. Max. Units
Veeo 3.0 3 3.6 \'

ViH Input VoltageHigh 1.49 242 1.49 2.72 1.49 2.72 \Y
ViL Input Voltage, | ow 0.86 2125 0.86 2.125 0.86 2.125 \
VoH Output Moltage High 1.7 2.11 1:92 2.28 2.03 2.41 Vv
VoL OutputVoltage Low 0496 1.27 1.06 1.43 1.3 1.57 Vv
Vpire? Differential Input.voltage 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 19).
The Vg levels are 200mV. bélow the standard LVPECL levels and are.compatible with devices tolerant of the lower common mode ranges.
2. Valid for 0.2 6 Vg 6 1.8V

Figure 19,LVPECL Driver with Three Resistor Pack
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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

Parameter

Description

Base
Parameter

-4

-45

-5

-52

Min.

Max.

Min.

Min.

Max.

Min.

Min.

. | Units

tspaDDH

Address Hold time
after Clock Time

-0.01

-0.01

-0.01

-0.01

-0.01

ns

tsprRws

R/W Setup before
Clock Time

-0.27

-0.27

-0.27

-0.27

-0.21

ns

tspPRWH

R/W Hold time after
Clock Time

-0.01

-0.01

-0.01

-0.01

-0.01

ns

tsppaTas

Data Setup before
Clock Time

-0.27

-0.27

-0.27

-0.27

-0.21

ns

tsppaTAH

Data Hold time after
Clock Time

-0.01

-0.01

-0:01

-0.01

-0.01

ns

tspcLko

Clock to Output
Delay

5.97

5.97

5.97

5.97

9.86

ns

tsprsTO

Reset to RAM
Output Delay

330

3.30

3.30

3.30

4.29

ns

tsprsTR

Reset Recovery
Time

1.20

1.20

1.20

1.20

1.56

ns

tsprsTPW

Reset Pulse Width

0.14

014

0.14

014

0.19

ns

Pseudo Dual Port RAM

trDPMSS

Memory Select
Setup Before Clock

-0.27

-0.27

-0.22

-0.22

-0.21

ns

tPpPMSH

Memory Select
Hold time after
Clock

-0.01

-0:01

-0.01

-0.01

-0.01

ns

trDPRCES

Clock Enable Setup
before Redd Clock
Time

2.33

2.33

2.91

2.9

3.03

ns

tPDPRCEH

Clock Enable Hold
time after Read
Clock Time

-2.95

-2.95

-2.36

-2.36

-2.27

ns

tPDPWCES

Clock Enable Setup
before Write Clock
Time

1.87

1.87

2.34

2.34

2.43

ns

teBPWCEH

Clock Enable Hold
time after Write
Clock Time

-2.95

-2.95

-2.36

-2.36

-2.27

ns

tPDPRADDS

Read Address
Setup.before Read
Clogk Time

-0.27

-0.27

-0.22

-0.22

-0.21

ns

tPDPRADDH

Read,Address Hold
after'Read Clock
Time

-0.01

-0.01

-0.01

-0.01

-0.01

ns

trDPWADDS

Write Address
Setup before Write
Clock Time

-0.27

-0.27

-0.22

-0.22

-0.21

ns

tPDPWADDH

Write Address Hold
after Write Clock
Time

-0.01

-0.01

-0.01

-0.01

-0.01

ns

trDPRWS

R/W Setup before
Clock Time

-0.27

-0.27

-0.22

-0.22

-0.21

ns

37




Lattice Semiconductor ispXPLD 5000MX Family Data Sheet

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
toDPRWH W Hold time after —  Jo001| — |-001| — |-001| — |-001] —al®01| — | ns
tPOPDATAS 8fggks.ﬁtm”2 before — 027 — |-027| — |-022| —4-0220 —@021| — | ns
tropoaTan | aca fold fime after — J001| — |-001| — |-001 e 120014 001 — | ns
Read Clock to
tPDPRCLKO OUtpUt Delay —_ — 5.08 — 5.02 - 5.66 —_— 5.45 —2 8:54 ns
Opposite Clock
tPDPCLKSKEW C}‘/’g’le Delay — 140 | — [1.40 | & e ["="1176| — [183| — | ns
Reset to RAM
tPDPRSTO OUtpUt Delay —_— —_— 3.30 — 3.30 —_— 413 — 413 — 429 ns
tPOPRSTR flaset Recovery — 120 41120 — 1150 — |[180] <nlds6| — | ns
tPDPRSTPW Reset Pulse Width — 014 | — 10.144 ~— |0.18| — 1 0.18 ~— | 0.19 | — ns
Dual Port RAM
Memory Select A
tbpmsas Setup Before R/W A — -0.27| - |-027| — |=027| — |=0.27| — |-0.21| — ns
Time
Memory Select
tDPMSAH Hold time after R‘'W — -0.01| — |-001{,— |-0.00,| — |-0.01| — [-0.01| — ns
A Time
Clock Enable A
topceas Setup before Clock - 372 | — |3872| — |3872| — |372| — |[484| — ns
A Time
Clock Ehable A
toPCEAH Holddime after — 295| — |295| — |-295| — |-295| — |-227| — ns
Clock A Time
Address A Setlp
tDF’ADDAS before Clock A Time — -0:27 — -0.27 —_— -0.27 —_— -0.27 —_— -0.21 —_— ns
AddressfA Hold
tDPADDAH time after Clock A — -0.01| — |-001f — |-001| — |-0.01| — [-0.01| — ns
Time
R/W A Setup before
tbPRWAS Clock A Time = -0.27| — |-027| — |-027| — |-027| — |-0.21| — ns
R/W A Holdtime
tDPRWAH after Clock A Time —_— -0.01 —_ -0.01 —_— -0.01 —_— -0.01 —_— -0.01 —_— ns
Write Data"A Setup
tDPDATAAS béfore Clock A Time —_— -0.27 —_ -0.27 —_— -0.27 —_— -0.27 —_— -0.21 —_— ns
Write 'Data A'Hold
tDPDATAAH time after Clock A —_ -0.01 — -0.01 —_ -0.01 —_— -0.01 —_— -0.01 —_— ns
Time
Memory Select B
tbpmsBs S_etupBeforeRNVB — -0.27| — |-027| — |-027| — |-0.27| — |-0.21| — ns
Time
Memory Select
toPMmsBH Hold time after R‘'W — -0.01| — |-001f — |-0.01| — |-0.01| — [-0.01| — ns
B Time
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sysCLOCK PLL Timing
Over Recommended Operating Conditions
Symbol Parameter Conditions Min Max Units

tpwH Input clock, high time 80% to 80% 1.2 — ns
tPwiL Input clock, low time 20% to 20% 1.2 — ns
tr, tF Input Clock, rise and fall time 20% to 80% — 3.0 ns
tiNsTB Input clock stability, cycle to cycle (peak) — +/- 250 ps
fMDIVIN M Divider input, frequency range 10 320 MHz
fupivouT M Divider output, frequency range 10 320 MHz
fNDIVIN N Divider input, frequency range 10 320 MHz
fnDIvouT N Divider output, frequency range 10 320 MHz
fyDIVIN V Divider input, frequency range 100 400 MHz
fypivouT V Divider output, frequency range 10 320 MHz
toutpuTyY Output clock, duty cycle 40 60 %

Clean reference.

10’ MHz < fypivouT < 20 MHz or — A+/-250| ps

100MHZ < fVD|V|N < 160 MHz'

Clean reféerence.
20 MHz < fMD|VOUT < 820 MHz and — +/- 150 ps
160MHz < fVD|V|N < 320 MHZz'

Clean reference.
10 MHz < fypiveouTt < 20 MHzor — | +/-300| ps
100MHz < fVD|V|N < 160 NlHZ1

Clean reference.

titco) Output clock, cycle to cycle jitter (peak)

T J|T(pER|OD)2 Output clock, period jitter'(peak)

20 MHz < fjipjvouT <320 MHz and — | +-150| ps

160MHz < fypjyn < 320 MHZ'
tcLk_ouT pry |Input clock to CLK_OUT delay Internal feedback — 3.0 ns
tpHASE Input clocksto external feedback delta External feedback — 600 ps
tLock Time tofacquire phase'lock after input.stable — 25 us
tpLL_DELAY Delay.increment (Lead/Lag) Typical = +/- 250ps +/-120 | +/-550 | ps
tRANGE Total output.delay range (lead/lag) +/-0.84|+/-3.85| ns
tpLL RsTW Minimum reset pulse width — 1.8 ns
toLk IN® Global clock input delay — 1.0 ns
tpi_sEc pewav|Secondary PLL output delay (tp | pgLay) — 1.5 ns

1. This condition asSures that the output phase jitter will remain within specification.
2. Accumulated jitter measured over 10,000 waveform samples.
3. Internal timing for reference only.
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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

44




Lattice Semiconductor

ispXPLD 5000MX Family Data Sheet

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
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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 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 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

0 143N u22 ua27 W27 u23 — K6

- - VCCOO0 - - - YCCOO VCCOO0

0 143P u20 u26 W26 u21 — K3

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

0 144N ui8 u25 W25 u19 — K5

0 144P u16 u24 W24 Uiz = K2

0 145N ui4 u23 W23 ui5 — L5

0 145P ui2 u22 W22 u13 — K1

0 146N u10 u21 w21 U1 — L6

0 146P us u20 W20 U9 — L1

0 147N U6 u19 W19 u7 — M5

0 147P U4 u18 W18 us - L2

0 148N u2 ui7 W17 us — N5

- - VCCOO0 - < - VCCOO0 VCCOO0

0 148P uo ui16 W16 Ui y— L3

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

0 149N W30 U15 W15 W31 — M6

0 149P w28 ut4 W14 W29 — M2

0 150N W26 u13 W13 W27 — P5

- - VCC - - - VCC VCC

0 150P W24 u12 W12 W25 — P6

0 151N W22 U1 W11 W23 — M3

0 151P W20 u10 W10 w21 — N6

0 152N W18 u9 w9 W19 — N2

0 152P W16 us W8 W17 — P1

- - GND - - - GND GND

0 153N W14 u7 W7 W15 — N3

- - VCCOO0 - - - VCCOO0 VCCOO0

0 153P W12 uée W6 W13 — M8

- - GND (Banks0) - - - GND (Bank 0) | GND (Bank 0)

0 154N W10 us W5 W11 — N8

0 154P W8 U4 W4 - — P2

0 155N W6 U3 W3 w7 — P8

0 155P W4 U2 w2 W5 — N4

0 156N w2 U1 W1 W3 G2 H1

0 156P wWo uo wWo Wi1 H1 J1

- GCLKOP GCLKO - - - H2 N7

i i vced . - - NG Connectons Tasle

- GCLKON GCLK1 - - - J2 P7

- - GND - - - GND GND

- - TDI - - - H6 R1

- - T™MS - - - H4 R2
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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

1 - Cc28 D14 - C29 P5 us

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

1 15P C26 D16 - cz7 T4 V6

- - VCCO1 - - - VCCO1 VCCO1

1 15N C24 D18 - C25 T5 V7

- - GND - - - GND GND

1 16P Cc22 D20 - C23 R4 Y5

- - VCC - - - VCC VCC

1 16N Cc20 D22 - C21 N6 AA5S

1 17P C18 - - C19 R5 Y6

1 17N C16 - = C17 P6 Y7

1 18P C14 - : C15 - AAB

1 18N Cc12 - - C13 — AA7

1 19P C10 - < C14 — W7

1 19N Ccs - - C9 M7 V8

1 20P Cc6 - - C7 T6 W8

1 20N C4 - - C5 R6 U9

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

- - CFGO - = 3 L8 u10

- - VCCO1 - - - VCCO1 VCCO1

1 21P Co c16 A16 C1 T7 AB7

1 21N D30 C17 A17 D31 R7 AA8

1 22P D28 C18 A18 D29 N7 AB8

1 22N D26 C19 A19 D27 P7 AB9

1 23P D24 C20 A20 D25 T8 W9

1 23N D22 C21 A21 D23 R8 Y9

1 24P D20 C22 A22 D21 M8 AB10

1 24N D18 C23 A23 D19 P8 AA10

1 - D16/ VREF1 - - D17 L9 W10

1 25P D14 C24 A24 D15 N8 Y10

1 25N D12 C25 A25 D13 M9 Y11

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

1 26P D10 C26 A26 D11 N10 V9

- - VCCO1 - - - VCCO1 VCCO1

1 26N D8 Cc27 A27 D9 T9 V10

1 27P D6 ca8 A28 D7 T10 AA11

- - GND - - - GND GND

1 27N D4 C29 A29 D5 R9 AB11

- - VCC - - - VCC VCC

1 28P D2 C30 A30 D3 P9 Ui

1 28N DO C31 A31 D1 N9 V11

2 29P EO FO HO E1 T11 AB12

- - VCC - - - VCC VCC

68




Lattice Semiconductor

ispXPLD 5000MX Family Data Sheet

ispXPLD 51024MX Logic Signal Connections (Continued)

Alternate Outputs

syslO Primary Alternate 484 fpBGA 672 fpBGA
Bank LVDS Pair |Macrocell/Function| Macrocell1 | Macrocell 2 Input Ball Number | Ball Number
1 15N Cco A31 C31 C1 — W5
1 16P E30/DATAO GO EO E31 W1 Wi1
1 16N E28/DATA1 G1 E1 E29 Y1 Y1
1 17P E26/DATA2 G2 E2 E27 P3 V6
1 17N E24/DATA3 G3 E3 E25 R3 W6
1 18P E22/DATA4 G4 E4 E23 T2 Y2
1 18N E20/DATA5S G5 E5 E21 u2 Y3
- - GND (Bank 1) - - - GND (Bank 1)ff GND(Bank 1)
1 19P E18/DATA6 G6 E6 E19 V2 Y4
- - VCCO1 - - - VCCOA VCCO1
1 19N E16/DATA7 G7 E7 E17 W2 Y5
- - GND - - - GND GND
1 20P E14/INITB G8 E8 E15 R4 V7
1 20N E12/CSB G9 E9 E18 T4 W7
1 21P E10/READ G10 E10 Ed1 R6 AA1
1 21N E8/CCLK G11 E11 E9 R5 AA2
1 22P E6 - - E7 u3 AA3
- - VCC 3 - = VCC VCC
1 22N E4 - - E5 V3 AA4
1 23P E2 - = E3 Y2 Y6
1 23N EO - - E1 W3 AA5
1 24P F30 HO - F31 us AB2
1 24N F28 H2 - F29 T5 AB3
- - GND (Bank 1) - - - GND (Bank 1) | GND (Bank 1)
1 25P F26 H4 F27 u4 AB4
- - VCCO1 - - - VCCO1 VCCO1
1 25N F24 H6 - F25 V4 AB5
1 26P F22 H8 - F23 AA3 AB1
1 26N F20 H10 - F21 AB3 AC2
1 - F18 H12 - F19 Y4 AC3
c - DONE - - - AA4 AC4
1 27P F14 - - F15 AB2 ACA1
1 27N F12 - - F13 ué AD1
= = GND"(Bank 1) = = = GND (Bank 1) | GND (Bank 1)
1 28P F10 F11 V5 AD2
- - VCCO1 - - - VCCO1 VCCO1
1 28N F8 F9 w6 AD3
1 29P F6 G12 E12 F7 AB4 Y8
1 29N F4 G13 E13 F5 AB5 Y9
1 30P F2 G14 E14 F3 T6 AA8
1 30N FO G15 E15 F1 u7 AA9
- - PROGRAMB - - - W5 AB8
1 - G28 H14 - G29 us AB9
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ispXPLD 51024MX Logic Signal Connections (Continued)

Alternate Outputs

syslO Primary Alternate 484 fpBGA 672 fpBGA
Bank LVDS Pair |Macrocell/Function| Macrocell1 | Macrocell 2 Input Ball Number | Ball Number
2 63P K8 L20 - K9 AA19 AA18
- - VCCO2 - - - YCCO2 VCCO2
2 63N K10 L21 - K11 ui7 Y18
= = GND (Bank 2) = = = GND (Bank<2) | GND (Bank 2)
2 64P K12 L22 - K13 V18 AD25
2 64N K14 L23 - K15 AB21 AD26
2 65P K16 L24 - K17 u18 AC23
2 65N K18 L25 - K19 T17 AC24
2 66P K20 L26 - K21 AB20 AC25
2 66N K22 L27 - K23 AA20 AC26
2 67P K24 L28 - K25 Y19 AB22
- - VCCO2 - - - VCCO2 VCCO2
2 67N K26 L29 - K27 V19 AB23
- - GND (Bank 2) - 2 - GND (Bank 2) | GND (Bank 2)
2 68P K28 J16 L16 K29 118 AB24
2 68N K30 J17 L17 K31 R17 AB25
2 69P LO J18 L18 L1 u19 AB26
2 69N L2 J19 L19 L3 T19 AA26
2 70P L4 L30 124 L5 V20 AA22
- - VCC - = - VCC VCC
2 70N L6 L31 126 L7 u20 Y21
2 71P L8 J20 L20 L9 w20 AA23
2 71N L10 J21 L21 L11 Y21 AA24
2 72P. L12 J22 L22 L13 R18 AA25
2 72N L14 J23 L23 L15 R19 Y26
- - GND - - - GND GND
2 /3P L16 J24 L24 L17 w21 Y22
- - VCCO2 - - - VCCO2 VCCO2
2 73N L18 J25 L25 L19 Y22 Y23
- - GND (Banks2) - - - GND (Bank 2) | GND (Bank 2)
2 74P L20 J26 L26 L21 R20 W20
2 74N Le2 J27 L27 L23 P20 V20
2 75P L24 J28 L28 L25 T21 wa1
2 75N L26 J29 L29 L27 R21 V21
2 76P L28 J30 L30 L29 u21 Y24
2 76N L30 J31 L31 L31 V21 Y25
2 77P NO PO NO N1 — w22
2 77N N2 P1 N1 N3 — W23
2 78P N4 P2 N2 N5 — w24
- - VCC - - - VCC VCC
2 78N N6 P3 N3 N7 — W25
- - GND - - - GND GND
2 79P N8 P4 N4 N9 — W26
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ispXPLD 51024MX Logic Signal Connections (Continued)

Alternate Outputs

syslO Primary Alternate 484 fpBGA 672 fpBGA
Bank LVDS Pair |Macrocell/Function| Macrocell1 | Macrocell 2 Input Ball Number | Ball Number
- GCLK3P GCLK3 - - - N16 N24
3 93N RO T31 R31 R1 J22 N23
3 93P R2 T30 R30 R3 H22 N22
3 94N R4 T29 R29 R5 N19 M26
3 94P R6 T28 R28 R7 P15 M25
3 95N R8 T27 R27 R9 P21 M23
3 95P R10 T26 R26 R11 N15 M22
- - GND (Bank 3) - - - GND (Bank 3){| GND(Bank 3)
3 96N R12 T25 R25 R13 M15 N20
- - VCCO3 - - - VCCO3 VCCO3
3 96P R14 T24 R24 R15 N20 M20
- - GND - - - GND GND
3 97N R16 T23 R23 R17 P22 N21
3 97P R18 T22 R22 R19 N21 M21
3 98N R20 T21 R21 R21 N17 M24
3 98P R22 T20 R20 R23 M20 L24
3 99N R24 T19 R19 R25 P17 L23
- - VCC 3 - - VCC VCC
3 99P R26 T18 R18 R27 P18 L22
3 100N R28 T17 R17 R29 M21 L25
3 100P R30 T16 R16 R31 M17 K26
= = GND (Bank'8) = = = GND (Bank 3) | GND (Bank 3)
3 101N T0 T15 R15 T1 L20 K25
- - VCCO3 - - - VCCOS3 VCCO3
3 101P T2 T14 R14 T3 N18 K24
3 102N T4 T13 R13 T5 L21 K23
3 102P T6 T12 R12 T7 M18 K22
3 103N T8 T11 R11 T9 L22 J25
3 103P T10 T10 R10 T11 L17 J24
3 104N T12 T9 R9 T13 K22 L21
3 104P T14 T8 R8 T15 L18 K21
3 105N T16 T7 R7 T17 K21 L20
) 105P 118 T6 R6 T19 K18 K20
= = GND'(Bank 3) = = = GND (Bank 3) | GND (Bank 3)
3 106N T20 T5 R5 T21 K20 J23
- - VCCO3 - - - VCCOS3 VCCO3
3 106P T22 T4 R4 T23 K17 J22
3 107N T24 T3 R3 T25 K19 J26
3 107P T26 T2 R2 T27 J17 H26
3 108N T28 T1 R1 T29 E22 H25
3 108P T30/PLL_FBK1 TO RO T31 E21 H24
3 109N UO/PLL_RSTH1 X27 V27 U1 G22 H23
3 109P u2 X26 V26 u3 F21 H22
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ispXPLD 5000MC (1.8V) Commercial Devices (Continued)

Pin/Ball
Device Part Number Macrocells | Voltage (V) | tpp (ns) Package Count /0 Grade
LC5768MC-5F256C 768 1.8 5.0 fpBGA 256 193 C
LC5768MC-75F256C 768 1.8 7.5 fpBGA 256 193 C
LC5768MC
LC5768MC-5F484C 768 1.8 5.0 fpBGA 484 317 C
LC5768MC-75F484C 768 1.8 7.5 fpBGA 484 317 C
LC51024MC-52F484C 1024 1.8 5.2 fpBGA 484 317 C
LC51024MC-75F484C 1024 1.8 7.5 fpBGA 484 317 C
LC51024MC
LC51024MC-52F672C 1024 1.8 5.2 fpBGA 672 381 C
LC51024MC-75F672C 1024 1.8 7.5 fpBGA 672 381 C
ispXPLD 5000MC (1.8V) Industrial Devices
Pin/Ball
Device Part Number Macrocells | Voltage (V) | <tppy(ns) Package Count 110 Grade
LC5256MC-5F256I 256 1.8 5.0 fpBGA 256 141 |
LC5256MC
LC5256MC-75F2561 256 1.8 7.5 fpBGA 256 141 |
LC5512MC-75Q208lI 512 1.8 745 PQFP 208 149 |
LC5512MC |LC5512MC-75F256I1 512 1.8 7.5 fpBGA 256 193 |
LC5512MC-75F484l1 512 1.8 7.5 fpBGA 484 253 |
LC5768MC-75F2561 768 1.8 7.5 fpBGA 256 193 |
LC5768MC
LC5768MC-75F484| 768 1.8 7.5 fpBGA 484 317 |
LC51024MC-75F484l 1024 1.8 7.5 fpBGA 484 317 |
LC51024MC
LC51024MC-75F672l 1024 1.8 7.5 fpBGA 672 381 |
ispXPLD 5000MB (2:5V) Commercial Devices
Pin/Ball
Device Part Number Macrocells |Voltage (V) . tpp (ns) Package Count 110 Grade
LC5256MB4F256C 256 25 4.0 fpBGA 256 141 C
LC5256MB |LC5256MB-5F256C 256 2.5 5.0 fpBGA 256 141 C
LC5256MB-75F256C 256 2.5 7.5 fpBGA 256 141 C
LC5512MB-45Q208C 512 25 45 PQFP 208 149 C
LC5512MB-75Q2086G 512 25 7.5 PQFP 208 149 C
LC5512MB-45F256C 512 25 45 fpBGA 256 193 C
LC5512MB
LC5512MB-75F256C 512 25 7.5 fpBGA 256 193 C
LC5512MB-45F484C, 512 2.5 45 fpBGA 484 253 C
LC5512MB-75F484C 512 25 7.5 fpBGA 484 253 C
LC5768MB-5F256C 768 25 5.0 fpBGA 256 193 C
LC5768MB-75F256C 768 2.5 7.5 fpBGA 256 193 C
LC5768MB
LC5768MB-5F484C 768 25 5.0 fpBGA 484 317 C
LC5768MB-75F484C 768 25 7.5 fpBGA 484 317 C
LC51024MB-52F484C 1024 2.5 5.2 fpBGA 484 317 C
LC51024MB-75F484C 1024 2.5 7.5 fpBGA 484 317 C
LC51024MB
LC51024MB-52F672C 1024 25 5.2 fpBGA 672 381 C
LC51024MB-75F672C 1024 25 7.5 fpBGA 672 381 C
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