E*)( l Lattice Semiconductor Corporation - LC4512B-5FTN2561 Datasheet

Details

Product Status
Programmable Type
Delay Time tpd(1) Max
Voltage Supply - Internal
Number of Logic Elements/Blocks
Number of Macrocells
Number of Gates
Number of I/O

Operating Temperature
Mounting Type

Package / Case

Supplier Device Package

Purchase URL

Email: info@E-XFL.COM

Obsolete

In System Programmable
5ns

2.3V~ 2.7V

32

512

208

-40°C ~ 105°C (T))
Surface Mount
256-LBGA
256-FTBGA (17x17)

Welcome to E-XFL.COM

Understanding Embedded - CPLDs (Complex
Programmable Logic Devices)

Embedded - CPLDs, or Complex Programmable Logic
Devices, are highly versatile digital logic devices used in
electronic systems. These programmable components are
designed to perform complex logical operations and can
be customized for specific applications. Unlike fixed-
function ICs, CPLDs offer the flexibility to reprogram their
configuration, making them an ideal choice for various
embedded systems. They consist of a set of logic gates anc
programmable interconnects, allowing designers to
implement complex logic circuits without needing custom
hardware.

Applications of Embedded - CPLDs

https://www.e-xfl.com/product-detail/lattice-semiconductor/Ic4512b-5ftn256i

Address: Room A, 16/F, Full Win Commercial Centre, 573 Nathan Road, Mongkok, Hong Kong



https://www.e-xfl.com/product/pdf/lc4512b-5ftn256i-4477748
https://www.e-xfl.com
https://www.e-xfl.com/product/filter/embedded-cplds-complex-programmable-logic-devices

Lattice Semiconductor ispMACH 4000V/B/C/Z Family Data Sheet

e LVTTL e LVCMOS 1.8
e LVCMOS 3.3 e 3.3V PCI Compatible
e LVCMOS 2.5

All of the I/Os and dedicated inputs have the capability to provide a bus-keeper latch, Pull-up Resistor or Pull-down
Resistor. A fourth option is to provide none of these. The selection is done on a global basis. The default in both
hardware and software is such that when the device is erased or if the user does not specify, the input structure is
configured to be a Pull-up Resistor.

Each ispMACH 4000 device I/O has an individually programmable output slew rate control bit. Each output can be
individually configured for fast slew or slow slew. The typical edge rate difference between fast and slow slew set-
ting is 20%. For high-speed designs with long, unterminated traces, the slow-slew rate will introduce fewer reflec-
tions, less noise and keep ground bounce to a minimum. For designs with short traces or well terminated lines, the
fast slew rate can be used to achieve the highest speed.

Global OE Generation

Most ispMACH 4000 family devices have a 4-bit wide Global OE Bus, except the ispMACH 4032 device that has a
2-bit wide Global OE Bus. This bus is derived from a 4-bit internal global OE PT bus and two dual purpose 1/O or
GOE pins. Each signal that drives the bus can optionally be inverted.

Each GLB has a block-level OE PT that connects to all bits of the Global OE PT bus with four fuses. Hence, for a
256-macrocell device (with 16 blocks), each line of the bus is driven from 16 OE product terms. Figures 9 and 10
show a graphical representation of the global OE generation.

Figure 9. Global OE Generation for All Devices Except ispMACH 4032
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Lattice Semiconductor ispMACH 4000V/B/C/Z Family Data Sheet

Figure 10. Global OE Generation for ispMACH 4032
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Zero Power/Low Power and Power Management

The ispMACH 4000 family is designed with high speed low power design techniques to offer both high speed and
low power. With an advanced E? low power cell and non sense-amplifier design approach (full CMOS logic
approach), the ispMACH 4000 family offers SuperFAST pin-to-pin speeds, while simultaneously delivering low
standby power without needing any “turbo bits” or other power management schemes associated with a traditional
sense-amplifier approach.

The zero power ispMACH 4000Z is based on the 1.8V ispMACH 4000C family. With innovative circuit design
changes, the ispMACH 4000Z family is able to achieve the industry’s “lowest static power”.

IEEE 1149.1-Compliant Boundary Scan Testability

All ispMACH 4000 devices have boundary scan cells and 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. Internal registers are linked internally, allowing test data to be shifted in and loaded directly onto
test nodes, or test node data to be captured and shifted out for verification. In addition, these devices can be linked
into a board-level serial scan path for more board-level testing. The test access port operates with an LVCMOS
interface that corresponds to the power supply voltage.

I/0 Quick Configuration

To facilitate the most efficient board test, the physical nature of the I/O cells must be set before running any continu-
ity tests. As these tests are fast, by nature, the overhead and time that is required for configuration of the I/Os’
physical nature should be minimal so that board test time is minimized. The ispMACH 4000 family of devices allows
this by offering the user the ability to quickly configure the physical nature of the 1/O cells. This quick configuration
takes milliseconds to complete, whereas it takes seconds for the entire device to be programmed. Lattice's ispVM®
System programming software can either perform the quick configuration through the PC parallel port, or can gen-
erate the ATE or test vectors necessary for a third-party test system.
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Lattice Semiconductor

ispMACH 4000V/B/C/Z Family Data Sheet

Absolute Maximum Ratings™ >3

Supply Voltage (Veg) - - -+« oo oo et

Output Supply Voltage (Veeo) -+ - -+ - - - - -

Input or I/O Tristate Voltage Applied*?®. . ..

Storage Temperature . . . ..............

Junction Temperature (T;) with Power Applied. . .-55 to 150°C

ispMACH 4000C/z

(1.8V)

-0.5t0 2.5V

ispMACH 4000B

(2.5V)

-651t0 150°C. .. .......
-55t0150°C. .. .......

ispMACH 4000V

(3.3V)
-0.5t0 5.5V

-0.5t0 4.5V
-0.5t0 5.5V
-65 to 150°C
-55t0 150°C

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

a A~ WODN

. Compliance with Lattice Thermal Management document is required.
. All voltages referenced to GND.
. Undershoot of -2V and overshoot of (V| (MAX) + 2V), up to a total pin voltage of 6.0V, is permitted for a duration of < 20ns.

. Maximum of 64 1/Os per device with VIN > 3.6V is allowed.

Recommended Operating Conditions

Symbol Parameter Min. Max. Units
ispMACH 4000C 1.65 1.95 \
Supply Voltage for 1.8V Devices ispMACH 40002 1.7 1.9 v
Veo i(gpMAQH 4000Z, Extended Functional Voltage | 1.6"2 19 v
peration
Supply Voltage for 2.5V Devices 2.3 2.7 \Y
Supply Voltage for 3.3V Devices 3.0 3.6 \
Junction Temperature (Commercial) 0 920 C
T; Junction Temperature (Industrial) -40 105 C
Junction Temperature (Extended) -40 130 C
1. Devices operating at 1.6V can expect performance degradation up to 35%.
2. Applicable for devices with 2004 date codes and later. Contact factory for ordering instructions.
Erase Reprogram Specifications
Parameter Min. Max. Units
Erase/Reprogram Cycle 1,000 — Cycles
Note: Valid over commercial temperature range.
Hot Socketing Characteristics’*?
Symbol Parameter Condition Min. Typ. Max. Units
0<V|y<3.0V,Tj=105°C — +30 +150 MA
Ipk Input or I/O Leakage Current -
0<V|N<3.0V, Tj=130°C — +30 +200 MA
1. Insensitive to sequence of V¢ or Voo However, assumes monotonic rise/fall rates for Ve and Vo, provided (Vi - Vego) < 3.6V.

2. 0< VCC < VCC (MAX), 0< VCCO < VCCO (MAX)

3. Ipk is additive to Ipy, Ipp or Igy. Device defaults to pull-up until fuse circuitry is active.
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Lattice Semiconductor ispMACH 4000V/B/C/Z Family Data Sheet

Supply Current, ispMACH 4000V/B/C (Cont.)

Over Recommended Operating Conditions

Symbol Parameter Condition Min. Typ. Max. Units
Vece = 3.3V — 13 — mA
lcc? Standby Power Supply Current Vce = 2.5V — 13 — mA
Vee =1.8V — 3 — mA

1. Tp =25°C, frequency = 1.0 MHz.

2. Device configured with 16-bit counters.

3. Igg varies with specific device configuration and operating frequency.
4. Tp=25°C

Supply Current, ispMACH 4000Z

Over Recommended Operating Conditions

Symbol | Parameter ‘ Condition ‘ Min. ‘ Typ. ‘ Max. ‘ Units
ispMACH 4032ZC
Vece = 1.8V, Ty =25°C — 50 — LA
. Vee =1.9V, Ty =70°C — 58 — HA
ICC"23% |Operating Power Supply Current
Vee = 1.9V, T =85°C — 60 — LA
Vee =1.9V, Ty = 125°C — 70 — A
Vee = 1.8V, Ty =25°C — 10 — HA
Vece =1.9V, T, =70°C — 13 20 A
ICC**® Standby Power Supply Current A a
Vce = 1.9V, T = 85°C — |15 [ 25 | pA
Vee =1.9V, Ty = 125°C — 22 — HA
ispMACH 4064ZC
Vce = 1.8V, Ty =25°C — 80 — LA
. Vee =1.9V, Ty =70°C — 89 — HA
ICC"23% |Operating Power Supply Current
Vee = 1.9V, T =85°C — 92 — LA
Vee = 1.9V, Ty = 125°C — 109 — LA
Vce = 1.8V, Ty =25°C — 11 — HA
Vece =1.9V, T, =70°C — 15 25 A
ICC**® Standby Power Supply Current A a
Vce = 1.9V, Ty = 85°C — 18 35 A
Vee =1.9V, Ty = 125°C — 37 — HA
ispMACH 4128ZC
Vce = 1.8V, Ty =25°C — 168 — A
. Vee =1.9V, Ty =70°C — 190 — HA
ICC"23% |Operating Power Supply Current
Vee = 1.9V, Ty =85°C — 195 — LA
Vee = 1.9V, Ty = 125°C — 212 — LA
Vce = 1.8V, Ty =25°C — 12 — HA
Vece =1.9V, T =70°C — 16 35 A
ICC**® Standby Power Supply Current A H
Vce = 1.9V, Ty = 85°C — 19 50 A
Vee =1.9V, Ty = 125°C — 42 — HA
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Lattice Semiconductor ispMACH 4000V/B/C/Z Family Data Sheet

ispMACH 4000V/B/C Internal Timing Parameters

Over Recommended Operating Conditions

Parameter \ Description \ 2.5 \ 2.7 \ -3 -3.5 Units

In/Out Delays

N Input Buffer Delay — 0.60 — 0.60 — 0.70 — 0.70 ns

tcoe Global OE Pin Delay — 2.04 — 2.54 — 3.04 — 3.54 ns

taoLk N Global Clock Input Buffer Delay — 0.78 — 1.28 — 1.28 — 1.28 ns

tsuF Delay through Output Buffer — 0.85 — 0.85 — 0.85 — 0.85 ns

ten Output Enable Time — 0.96 — 0.96 — 0.96 — 0.96 ns

tois Output Disable Time — 0.96 — 0.96 — 0.96 — 0.96 ns

Routing/GLB Delays

tRouTE Delay through GRP — 0.61 — 0.81 — 1.01 — 1.01 ns

tMCELL Macrocell Delay — 0.45 — 0.55 — 0.55 — 0.65 ns

NREG Input Buffer to Macrocell Register . 0.11 . 0.31 . 0.31 . 0.31 ns
Delay

tFBK Internal Feedback Delay — 0.00 — 0.00 — 0.00 — 0.00 ns

tPDb 5-PT Bypass Propagation Delay — 0.44 — 0.44 — 0.44 — 0.94 ns

tpDi Macrocell Propagation Delay — 0.64 — 0.64 — 0.64 — 0.94 ns

Register/Latch Delays
D-Register Setup Time . . . .

ts (Global Clock) 0.92 1.12 1.02 0.92 ns
D-Register Setup Time . . . .

ts pt (Product Term Clock) 1.42 1.32 1.32 1.32 ns
T-Register Setup Time . . . .

tsT (Global Clock) 1.12 1.32 1.22 1.12 ns
T-Register Setup Time . . . .

tsT pr (Product Term Clock) 1.42 1.32 1.32 1.32 ns

ty D-Register Hold Time 0.88 — 0.68 — 0.98 — 1.08 — ns

tHT T-Register Hold Time 0.88 — 0.68 — 0.98 — 1.08 — ns
D-Input Register Setup Time _ _ _ _

tsir (Global Clock) 0.82 1.37 1.27 1.27 ns
D-Input Register Setup Time . . . .

tSIR_PT (PI’OdUCt Term C|0Ck) 1.45 1.45 1.45 1.45 ns
D-Input Register Hold Time . . . .

thir (Global Clock) 0.88 0.63 0.73 0.73 ns
D-Input Register Hold Time . . . .

tHIR_PT (PI’OdUCt Term C|0Ck) 0.88 0.63 0.73 0.73 ns

. Register Clock to Output/Feedback

tcoi MUX Time — 0.52 — 0.52 — 0.52 — 0.52 ns

tces Clock Enable Setup Time 2.25 — 2.25 — 2.25 — 2.25 — ns

tcen Clock Enable Hold Time 1.88 — 1.88 — 1.88 — 1.88 — ns
Latch Setup Time . . . .

tsL (Global Clock) 0.92 1.12 1.02 0.92 ns
Latch Setup Time (Product Term

tsL pT Clock) 1.42 — 1.32 — 1.32 — 1.32 — ns

tHL Latch Hold Time 1.17 — 1.17 — 1.17 — 1.17 — ns
Latch Gate to Output/Feedback

toi MUX Time — 0.33 — 0.33 — 0.33 — 0.33 ns
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Lattice Semiconductor

ispMACH 4000V/B/C/Z Family Data Sheet

ispMACH 4000V/B/C Internal Timing Parameters (Cont.)

Over Recommended Operating Conditions

Parameter Description -2.5 -2.7 -3 -3.5 Units
Propagation Delay through
tPpL Transparent Latch to Output/ — 0.25 — 0.25 — 0.25 — 0.25 ns
Feedback MUX
e o | 028 | — |ozs | — [om | — oz [ — | w
tsrR Q?égflzrr‘;]“ﬁ;’nseResa or Set 167 | — |167| — | 167 | — [ 167 | — | ns
Control Delays
tBoLK GLB PT Clock Delay — 1.12 — 1.12 — 1.12 — 1.12 ns
tPTCLK Macrocell PT Clock Delay — 0.87 — 0.87 — 0.87 — 0.87 ns
tesr Block PT Set/Reset Delay — 1.83 — 1.83 — 1.83 — 1.83 ns
tpTSR Macrocell PT Set/Reset Delay — 1.11 — 1.41 — 1.51 — 1.61 ns
tapTOE Global PT OE Delay — 2.83 — 4.13 — 5.33 — 5.33 ns
tpTOE Macrocell PT OE Delay — 1.83 — 2.13 — 2.33 — 2.83 ns
Timing v.3.2

Note: Internal Timing Parameters are not tested and are for reference only. Refer to the Timing Model in this data sheet for further details.
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ispMACH 4000V/B/C/Z Family Data Sheet

ispMACH 4000Z Internal Timing Parameters (Cont.)

Over Recommended Operating Conditions

-45 -5 -75
Parameter Description Min. | Max. | Min. | Max. | Min. | Max. | Units
tproE Macrocell PT OE Delay — | 250 | — |270| — | 200 | ns
Note: Internal Timing Parameters are not tested and are for reference only. Refer to the timing model in this data sheet for Timing v.2.2

further details.

34
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ispMACH 4000V/B/C Timing Adders'

Adder Base -25 -27 -3 -35
Type Parameter Description Min. ‘ Max. | Min. | Max. | Min. | Max. | Min. | Max. | Units

Optional Delay Adders

tinDIO tiNREG Input register delay — | 095 | — 1.00 | — 1.00 — 1.00 ns

texp tMCELL ggl’:y“‘:t termexpander | _ | 533 | _ [033| — |033| — |033| "

torp — Output routing pool delay| — | 005 | — | 005 | — | 0.05| — 0.05 | ns

t t Additional block loading 0.03 0.05 0.05 0.05 ns

BLA ROUTE adder - : - - -

tjo01 Input Adjusters

LVTTL_in Eg‘(’);GCLK—'N’ Using LVTTL standard — |060| — |060| — |060| — | 060 | ns
. tIN’ tGCLK_|N’ Using LVCMOS 3.3 _ _ _ _

LVCMOS33_in || X standard 0.60 0.60 0.60 0.60 | ns
. tIN’ tGCLK_|N’ Using LVCMOS 2.5 _ _ _ _

LVOMOS25_in || X standard 0.60 0.60 0.60 0.60 | ns

LVCMOS18_in  |iN- fecuicin, | Using LYGMOS 1.8 — Jo000| — |000| — |000| — |o000]| ns

GOE standard
PCL_in v tecui | Jsing PClcompatible 11 o0 | — | 060 | — [060| — | 060 | ns
GOE |nput

tjoo Output Adjusters

WTTL out  [taus ten. tois |—m oy aured as — |o20| — [020] — |020| — | 020 ns

LVCMOS33_out [taur ten. tois |5 gy oo 91red & — |o20| — |020| — |020| — | 020 | ns

LVCMOS25_out [taur ten. tois |5 gy g o 0ured & — lot0| — |ot0| — |o10| — | o010 ns

LVCMOS18_out [taur ten. tois | gy g oo 0ured & — |ooo| — |000| — |000| — |000]| ns

PCI_out taum ten, tois | Sutput configured as — Jo20| — |o020| — [020] — | 020 | ns

= BUF 'EN> 'DIS | PC| compatible buffer ' : : :
Slow Slew taup ten Cutput configured for — |100| — |100| — [100| — | 1.00 | ns

Note: Open drain timing is the same as corresponding LVCMOS timing. Timing v.3.2
1. Refer to TN1004, ispMACH 4000 Timing Model Design and Usage Guidelines for information regarding use of these adders.
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Lattice Semiconductor

ispMACH 4000V/B/C/Z Family Data Sheet

ispMACH 4000V/B/C Timing Adders' (Cont.)

Adder Base -5 75 -10

Type Parameter Description Min. ‘ Max. | Min. | Max. | Min. | Max. | Units
Optional Delay Adders
tinpio tiINREG Input register delay — (100| — |[(100| — | 1.00 | ns
texp tMCELL Product term expander delay — | 03| — | 03| — |033]| ns
torp — Output routing pool delay — | 005| — | 005| — | 005 | ns
tBLA trRouTE Additional block loading adder — | 005| — | 005 — | 0.05]| ns
tjo; Input Adjusters
LVTTL_in :&;GCLK-'N’ Using LVTTL standard — |oe0| — |060| — |060] ns
LVCMOS33_in :&;GCLK-'N’ Using LVCMOS 3.3 standard — |oe60| — |060| — |060]| ns
LVCMOS25_in :&;GCLK-'N’ Using LVCMOS 2.5 standard — |o60| — |060| — | 060 ns
LVCMOS18_in :&;GCLK-'N’ Using LVCMOS 1.8 standard — |o000| — |000| — |000]| ns
PCI_in :&;GCLK-'N’ Using PCI compatible input — |o60| — |060| — | 060 ns
tjoo Output Adjusters
LVTTL_out tsur tens tois |Output configured as TTL buffer — (020 — | 020 — | 020 | ns
LVCMOS33_out |tgyr tens tpis |Output configured as 3.3V buffer — (020 — | 020| — | 020 | ns
LVCMOS25_out |tgyr ten, tpig |Output configured as 2.5V buffer — (010 — |010| — | 010 | ns
LVCMOS18_out |tgyr ten, tpis |Output configured as 1.8V buffer — | 000| — [000| — |0.00| ns
PCI_out taup tens tois Sulﬁgll'jt configured as PCI compatible — lo20!| — lo20! — | 020! ns
Slow Slew tsup tEN Output configured for slow slew rate — | 100| — |[100| — |1.00 | ns
Note: Open drain timing is the same as corresponding LVCMOS timing. Timing v.3.2

1. Refer to TN1004, ispMACH 4000 Timing Model Design and Usage Guidelines for information regarding use of these adders.
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Lattice Semiconductor ispMACH 4000V/B/C/Z Family Data Sheet

ispMACH 4000Z Timing Adders (Cont.)’

Adder Base ~45 -5 75
Type Parameter Description Min. ‘ Max. Min. Max. Min Max. | Units

Optional Delay Adders
tiNDIO tINREG Input register delay — 1.30 — 1.30 — 1.30 ns
texp tMCELL (I;’gcl)adyuct term expander . 0.45 . 0.45 . 0.50 ns
torp - doé‘g;”t routing pool — | o040 | — |o040 | — | 040 | ns
tBLA tRouTE Q‘édgé%'g' blockload- | 905 | — | 005 | — | 005 | ns
tjo1 Input Adjusters
LVTTL_in tin, tacLk N, tgoe  |Using LVTTL standard — 0.60 — 0.60 — 0.60 ns
LVCMOSS3_|n th, tGCLK_lN, tGOE ;ZI:S;FXCMOS 3.3 . 0.60 _ 0.60 . 0.60 ns
LVCM0825_II'1 th, tGCLK_lN, tGOE ;ZI:S;FXCMOS 2.5 . 0.60 _ 0.60 . 0.60 ns
LVCMOS1 8_in th, tGCLK_lN, tGOE ;ZI:S;FXCMOS 1.8 . 0.00 _ 0.00 . 0.00 ns
PCI_in th, tGCLK_lN, tcoE IlrJ1f)IStg PCI compatible . 0.60 _ 0.60 . 0.60 ns
tioo Output Adjusters
LVTTL_out taur, ten, tois _IQ_IL_JIt_ptL)JltJf?nglgured as . 0.20 . 0.20 . 0.20 ns
LVCMOS33_out |tgyr, ten, tpis Output configured as . . .

3.3V buffer 0.20 0.20 0.20 ns
LVCMOS25_out |tgyr ten, tpis Output configured as . . .

5 5V buffer 0.10 0.10 0.10 ns
LVCMOS18_out |tgyr ten, tpis Output configured as . . .

1.8V buffer 0.00 0.00 0.00 ns
PCI_out taur, ten, tois Output configured as . . .

PCI compatible buffer 0.20 0.20 0.20 ns
Slow Slew tsur teN Output configured for . . .

slow slew rate 1.00 1.00 1.00 ns
Note: Open drain timing is the same as corresponding LVCMOS timing. Timing v.2.2

1. Refer to TN1004, ispMACH 4000 Timing Model Design and Usage Guidelines for information regarding use of these adders.
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Lattice Semiconductor ispMACH 4000V/B/C/Z Family Data Sheet

Boundary Scan Waveforms and Timing Specifications

Symbol Parameter Min. Max. Units
tatcp TCK [BSCAN test] clock cycle 40 — ns
taTCH TCK [BSCAN test] pulse width high 20 — ns
taToL TCK [BSCAN test] pulse width low 20 — ns
tgTsu TCK [BSCAN test] setup time 8 — ns
taTH TCK [BSCAN test] hold time 10 — ns
taRF TCK [BSCAN test] rise and fall time 50 — mV/ns
taTco TAP controller falling edge of clock to valid output — 10 ns
tgToZ TAP controller falling edge of clock to data output disable — 10 ns
tsTvo TAP controller falling edge of clock to data output enable — 10 ns
tgToPSU BSCAN test Capture register setup time 8 — ns
tsTCPH BSCAN test Capture register hold time 10 — ns
tsTuCcO BSCAN test Update reg, falling edge of clock to valid output — 25 ns
taTuoZ BSCAN test Update reg, falling edge of clock to output disable — 25 ns
taTuov BSCAN test Update reg, falling edge of clock to output enable — 25 ns
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ispMACH 4032Z and 4064Z Logic Signal Connections: 56-Ball csBGA (Cont.)

ispMACH 40322 ispMACH 40642
Ball Number Bank Number GLB/MC/Pad ORP GLB/MC/Pad ORP
K5 0 A15 AM5 BO BAO
H6 0 CLK1/1 - CLK1/1 -
K6 1 CLK2/1 - CLK2/1 -
H7 1 BO BAO co cro
K7 1 B1 BM C1 CM
K8 1 B2 BA2 c2 cn2
K9 1 B3 BA3 c4 Cr3
K10 1 B4 Br4 cé cM
J10 - TMS - TMS -
H8 1 B5 BAS (OF] Crs
H10 1 B6 B"6 C10 Cn6
G10 1 B7 BA7 Ci1 Ccr7
G8 1 GND (Bank 1) - GND (Bank 1) -
F8 1 NC' - I' -
F10 1 NC' - I -
E8 1 VCCO (Bank 1) - VCCO (Bank 1) -
E10 1 B8 B/8 D15 DA7
D8 1 B9 B9 D12 Dr6
D10 1 B10 BAMO D10 D75
c10 1 B11 BAMA1 D8 D/
B10 1 NC' - I -
A10 - TDO - TDO -
A9 - VCC - VCC -
Ccs8 - GND - GND -
A8 1 NC' - I" -
A7 1 B12 BM2 D6 DA3
Cc7 1 B13 BM3 D4 DA2
Ccé6 1 B14 BM4 D2 DM
A6 1 B15/GOE1 BAM5 D0/GOEH1 D”O
C5 1 CLK3/I - CLK3/1 -
A5 0 CLKo/I - CLKo/I -
Cc4 0 A0/GOEQ AN A0/GOEO AN
A4 0 Al AM Al AM
A3 0 A2 AN2 A2 AN2
A2 0 A3 AN3 A4 AN3
Al 0 A4 AN A6 AN

1. For device migration considerations, these NC pins are input signal pins in ispMACH 4064Z devices.
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ispMACH 4000V/B/C/Z Family Data Sheet

ispMACH 4064V/B/C/Z, 4128V/B/C/Z, 4256V/B/C/Z Logic Signal Connections:
100-Pin TQFP

ispMACH 4064V/B/C/Z

ispMACH 4128V/B/C/Z

ispMACH 4256V/B/C/Z

Pin Number NE;nbker GLB/MC/Pad ORP GLB/MC/Pad ORP GLB/MC/Pad ORP
1 - GND - GND - GND -
2 - DI - DI - DI -
3 0 A8 A’8 BO BAO ci2 Cr3
4 0 A9 AN B2 BAT c10 cr2
5 0 A10 AMO B4 BA2 [ CM
6 0 A11 AM1 B6 BA3 c2 Cro
7 0 GND (Bank 0) - GND (Bank 0) - GND (Bank 0) -
8 0 A12 AM2 B8 BA4 D12 D73
9 0 A13 AM3 B10 BA5 D10 D2
10 0 Al4 AM4 B12 BA6 D6 DM
11 0 A15 AM5 B13 BA7 D4 DO

12 0 | - | - | -
13 0 VCCO (Bank 0) - VCCO (Bank 0) - VCCO (Bank 0) -
14 0 B15 BA15 cl14 Cr7 E4 EAO
15 0 B14 BA14 c12 Cr6 E6 EA
16 0 B13 BA3 C10 Ch5 E10 EA2
17 0 B12 BA12 c8 CrM E12 EA3
18 0 GND (Bank 0) B GND (Bank 0) B GND (Bank 0) B
19 0 B11 BA1 C6 Ch3 F2 FAO
20 0 B10 BA10 C5 cr2 F6 FA
21 0 B9 BA9 c4 CM F10 Fr2
22 0 B8 BA8 c2 Cho F12 FA3
23* 0 | - | - | -
24 - TCK - TCK - TCK -
25 - VCC - VCC - VCC -
26 - GND - GND - GND -
27" 0 | - | - | -
28 0 B7 BA7 D13 D7 G12 GA3
29 0 B6 BA6 D12 Dr6 G10 G2
30 0 B5 BAS D10 DA5 G6 GM
31 0 B4 BA4 D8 D/ G2 GAO
32 0 GND (Bank 0) = GND (Bank 0) E GND (Bank 0) =
33 0 VCCO (Bank 0) B VCCO (Bank 0) B VCCO (Bank 0) B
34 0 B3 BA3 D6 DA3 H12 HA3
35 0 B2 BA2 D4 DA2 H10 HA2
36 0 B1 BAT D2 DM H6 HA
37 0 BO BAO DO DO H2 HAO
38 0 CLK1/ - CLK1/l - CLK1/ -
39 1 CLK2/I - CLK2/I - CLK2/I -
40 - VCC - VCC - VCC -
41 1 co Cro EO EAO 12 10
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Lattice Semiconductor ispMACH 4000V/B/C/Z Family Data Sheet

ispMACH 4128V and 4256V Logic Signal Connections: 144-Pin TQFP (Cont.)

ispMACH 4128V ispMACH 4256V

Pin Number Bank Number GLB/MC/Pad ORP GLB/MC/Pad ORP
86 1 F12 FA9 L8 L4
87 1 F13 FA10 L6 LA3
88 1 F14 FA 11 L4 L2
89 1 NC2 - 2 -
90 1 GND (Bank 1)" - NC' -
91 1 VCCO (Bank 1) - VCCO (Bank 1) -
92 1 NC2 - 2 -
93 1 G14 GMA M2 MA1
94 1 G13 GMO M4 MA2
95 1 G12 Gn9 M6 MA3
96 1 G10 GN8 M8 MA4
97 1 G9 Gr7 M10 MA5
98 1 G8 G"6 M12 MA6
99 1 GND (Bank 1) - GND (Bank 1) -
100 1 G6 Gn5 N2 N
101 1 G5 GrM4 N4 NA2
102 1 G4 Gr3 N6 NA3
103 1 G2 G2 N8 N~4
104 1 G1 GM N10 N5
105 1 GO G”O N12 N6
106 1 VCCO (Bank 1) - VCCO (Bank 1) -
107 - TDO - TDO -
108 - VCC - VCC -
109 - GND - GND -
110 1 NC2 - 12 -
111 1 H14 HAMA 012 (0415
112 1 H13 HAMO 010 Oons
113 1 H12 HA9 08 ond
114 1 H10 HA8 06 or3
115 1 H9 HA7 04 on2
116 1 H8 H"6 02 oM
117 1 NC2 - 2 -
118 1 GND (Bank 1) - GND (Bank 1) -
119 1 VCCO (Bank 1) - VCCO (Bank 1) -
120 1 H6 HAS P12 P76
121 1 H5 HA4 P10 P75
122 1 H4 HA3 P8 PA4
123 1 H2 HA2 P6 PA3
124 1 H1 H™M P4 pPA2
125 1 HO/GOEH1 HMNO P2/GOE1 PM
126 1 CLK3/I - CLK3/I -
127 0 GND (Bank 0) - GND (Bank 0) -
128 0 CLKo/I - CLKo/I -
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Lattice Semiconductor ispMACH 4000V/B/C/Z Family Data Sheet

ispMACH 4128V and 4256V Logic Signal Connections: 144-Pin TQFP (Cont.)

ispMACH 4128V ispMACH 4256V
Pin Number Bank Number GLB/MC/Pad ORP GLB/MC/Pad ORP
129 - VCC - VCC -
130 0 AO0/GOEO AN A2/GOEO AM
131 0 Al AM A4 AN2
132 0 A2 AN2 A6 AN3
133 0 A4 AN3 A8 AN
134 0 A5 AN A10 ANS
135 0 A6 ANS A12 ANG
136 0 VCCO (Bank 0) - VCCO (Bank 0) -
137 0 GND (Bank 0) - GND (Bank 0) -
138 0 A8 ANG B2 BM
139 0 A9 AN7 B4 Bn2
140 0 A10 AN8 B6 BA3
141 0 A12 AN B8 BN
142 0 A13 AMO B10 BAS
143 0 Al4 AMA1 B12 B"6
144 0 NC2 - 12 -

1. For device migration considerations, these NC pins are GND pins for I/O banks in ispMACH 4128V devices.
2. For device migration considerations, these NC pins are input signal pins in ispMACH 4256V devices.

ispMACH 4256V/B/C/Z, 4384V/B/C, 4512V/B/C, Logic Signal Connections:
176-Pin TQFP

Bank ispMACH 4256V/B/C/Z ispMACH 4384V/B/C ispMACH 4512V/B/C
Pin Number | Number | GLB/MC/Pad ORP GLB/MC/Pad ORP GLB/MC/Pad ORP
1 - NC - NC - NC -
2 - GND - GND - GND -
3 - DI - DI - DI -
4 0 VCCO (Bank 0) - VCCO (Bank 0) - VCCO (Bank 0) -
5 0 cl14 Cr7 cl14 CA7 c14 Cr7
6 0 ci2 Cr6 c12 Ch6 c12 Ch6
7 0 c10 crs c10 Ch5 c10 Ch5
8 0 C8 CM cs Ch cs Ch
9 0 C6 cr3 C6 Ch3 C6 cr3
10 0 Cc4 cr2 c4 cr2 ca cr2
11 0 c2 CcM c2 CM c2 CcM
12 0 Co Cho Co Cho Co Cro
13 0 GND (Bank 0) - GND (Bank 0) - GND (Bank 0) -
14 0 D14 DA7 E14 EA7 G14 GA7
15 0 D12 D’6 E12 EA6 G12 GG
16 0 D10 D5 E10 EA5 G10 G5
17 0 D8 DA E8 End G8 GM
18 0 D6 DA3 E6 EA3 G6 G"3
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ispMACH 4256V/B/C, 4384V/B/C, 4512V/B/C Logic Signal Connections:

256-Ball ftBGA/fpBGA (Cont.)

ispMACH 4256V/B/C

ispMACH 4256V/B/C

Ball /o 128-1/0 160-1/0 ispMACH 4384V/B/C | ispMACH 4512V/B/C
Number | Bank | GLB/MC/Pad | ORP | GLB/MC/Pad | ORP | GLB/MC/Pad | ORP | GLB/MC/Pad | ORP
R5 0 NC - NC - NC - L4 LA
T5 0 NC - NC - 12 M L8 A2
R6 0 NC - NC - 10 10 L12 LA3
T6 0 NC - H14 HA9 G12 Gr6 M8 MA2
N7 0 NC - H12 HA8 G14 GN7 M12 MA3
P7 0 H14 HA7 H10 HA7 L14 LA7 P14 PA7
R7 0 H12 HA6 H9 HA6 L12 L"6 P12 PAG
Ls 0 H10 HAS H8 HAS L10 A5 P10 PAS
T7 0 H8 HA4 H6 HA4 L8 A4 P8 PA4
M8 0 H6 HA3 H4 HA3 L6 LA3 P6 PA3
N8 0 Ha HA2 H2 HA2 L4 A2 P4 PA2
R8 0 H2 HAY H1 HAY L2 LA P2 PA1
P8 0 HO HAO HO HAO Lo LA0 PO PAO

- - GND - GND - GND - GND -
T8 0 CLK1/ - CLK1/ - CLK1/ - CLK1/ -

B 1 GND (Bank1) | - | GND(Bank1) | - | GND(Bank1) | - | GND (Bank1) | -
N9 1 CLK2/I - CLK2/I - CLK2/I - CLK2/I -

- - VCC - VCC - vCC - vCC -
P9 1 10 "0 10 "0 MO MAO AX0 AXA0
R9 1 12 M I M M2 M~ AX2 AXM
T9 1 14 A2 12 A2 M4 MA2 AX4 AXA2

T10 1 16 "3 14 I3 M6 MA3 AX6 AXA3
R10 1 18 "4 16 "4 M8 M4 AX8 AX4
M9 1 110 "5 I8 A5 M10 MAS AX10 AXA5
P10 1 112 "6 19 16 M12 MA6 AX12 AX16

L9 1 114 "7 110 In7 M14 MA7 AX14 AXA7
N10 1 NC - 112 I8 BX14 BXA7 DX0 DXA0
T11 1 NC - 114 19 BX12 BX"6 DX4 DXAM
R11 1 NC - NC - PO PAO EXO0 EX70
T12 1 NC - NC - P2 PAT EX4 EXA
N12 1 NC - NC - NC - EX8 EXA2

- 1 |[VCCO (Bank1)| - |VCCO(Bank1)| - |VCCO (Bank1)| - |VCCO (Bank1)| -

E 1 GND (Bank1) | - | GND(Bank1) | - | GND(Bank1) | - | GND (Bank1) | -
R12 1 NC - NC - NC - EX12 EXA3

T13 1 NC - Jo Jno BX10 BX"5 DX8 DXA2
P12 1 NC - J1 JM BX8 BXA4 DX12 DX"3
M10 1 Jo %) J2 2 NO NAO BX0 BX"0
R13 1 J2 M Ja "3 N2 NA1 BX2 BXAT
L10 1 Ja 2 J6 A4 N4 NA2 BX4 BXA2
T14 1 J6 "3 Js Jn5 N6 NA3 BX6 BXA3
M11 1 Js g J9 6 N8 N4 BX8 BX"4
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ispMACH 4256V/B/C, 4384V/B/C, 4512V/B/C Logic Signal Connections:

256-Ball ftBGA/fpBGA (Cont.)

ispMACH 4256V/B/C

ispMACH 4256V/B/C

Ball /O 128-1/0 160-1/0 ispMACH 4384V/B/C ispMACH 4512V/B/C
Number | Bank | GLB/MC/Pad | ORP | GLB/MC/Pad | ORP | GLB/MC/Pad | ORP | GLB/MC/Pad | ORP
H15 1 M2 MM M1 M~ DX2 DXM JX2 JIXM
H14 1 M4 MA2 M2 MA2 DX4 DXA2 JX4 JXr2
H13 1 M6 MA3 M4 MA3 DX6 DX~"3 JX6 JX73
G16 1 M8 MA4 M6 MA4 DX8 DX"4 JX8 JX4
H12 1 M10 MA5 M8 MA5 DX10 DXA5 JX10 JXN5
G15 1 M12 MA6 M9 M76 DX12 DX"6 JX12 JX"6
H11 1 M14 MA7 M10 MA7 DX14 DXA7 JX14 JIXA7
F16 1 NC - M12 MA8 CXo0 CXn0 IX0 IX~0
G13 1 NC - M14 MA9 CX2 CXM IX4 IXM
G14 1 NC - NC - EX14 EXA7 KXO0 KX70
F15 1 NC - NC - EX12 EX"6 KX2 KX
E16 1 NC - NC - NC - KX4 KXn2

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

- 1 - - VCCO (Bank 1) - VCCO (Bank 1) - VCCO (Bank 1) -
E15 1 NC - NC - NC - KX6 KXA3
G12 1 NC - NC - EX10 EX75 KX8 KXn4
E13 1 NC - NC - EX8 EX74 KX10 KXn5
D16 1 NC - NO NAO CX4 CXn2 IX8 IXA2
E14 1 NC - N1 N/ CX6 CX"3 IX12 X3
G11 1 NO NAO N2 NA2 FX0 FX"0 NXO0 NXA0
D15 1 N2 N/ N4 NA3 FX2 FXM NX2 NXA
F11 1 N4 NA2 N6 NA4 FX4 FX~2 NX4 NXA2
C16 1 N6 NA3 N8 NG FX6 FXA3 NX6 NXA3
F12 1 N8 NA4 N9 N/6 FX8 FXr4 NX8 NX"4
D14 1 N10 NAS N10 NA7 FX10 FXn5 NX10 NXA5
C15 1 N12 NAG N12 NA8 FX12 FX"6 NX12 NXA6
B16 1 N14 NA7 N14 NA9 FX14 FXn~7 NX14 NXA7

= 1 VCCO (Bank 1) = VCCO (Bank 1) = VCCO (Bank 1) = VCCO (Bank 1) =
C14 - TDO - TDO - TDO - TDO -

- - VCC - VCC - VCC - VCC -

- - GND - GND - GND - GND -

- 1 - - GND (Bank 1) - GND (Bank 1) - GND (Bank 1) -
A15 1 NC - NC - EX6 EXA3 KX12 KX"6
B14 1 NC - NC - EX4 EX"2 KX14 KXA7
E12 1 014 on7 014 (4] GX14 GXA7 OX14 OX~7
Al4 1 012 on6 012 on8 GX12 GXn6 OXx12 OX"6
C13 1 010 (0 010 on7 GX10 GX"5 OX10 OX"5
D13 1 08 ond 09 Oon6 GX8 GXn4 OX8 OX"4
E11 1 06 on3 o8 Oon5 GX6 GX~3 OX6 OX"3
B13 1 04 on2 o6 ord GX4 GX"2 OX4 OXn2
F10 1 02 oM 04 on3 GX2 GXM (0),¢ OXM
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Lattice Semiconductor ispMACH 4000V/B/C/Z Family Data Sheet

ispMACH 4000C (1.8V) Lead-Free Industrial Devices (Cont.)

Device Part Number Macrocells | Voltage | tpp Package P(I:rgt?natl I /0 | Grade
LC4256C-5FTN256AI 256 1.8 5 |Lead-free ftBGA 256 128 I
LC4256C-75FTN256AI 256 1.8 7.5 |Lead-free ftBGA 256 128 I
LC4256C-10FTN256Al 256 1.8 10 |Lead-free fiBGA 256 128 |
LC4256C-5FTN256BI 256 1.8 5 |Lead-free ftBGA 256 160 I
LC4256C-75FTN256BI 256 1.8 7.5 |Lead-free ftBGA 256 160 I
LC4256C-10FTN256BI 256 1.8 10 |Lead-free ftBGA 256 160 I
LC4256C-5FN256AI" 256 1.8 5 |Lead-free fpBGA 256 128 I
LC4256C-75FN256AI" 256 1.8 7.5 |Lead-free fpBGA 256 128 I

LCA256C LC4256C-10FN256AI 256 1.8 10 |Lead-free fpBGA 256 128 |
LC4256C-5FN256BI' 256 1.8 5 |Lead-free fpBGA 256 160 I
LC4256C-75FN256BI" 256 1.8 7.5 |Lead-free fpBGA 256 160 I
LC4256C-10FN256BI' 256 1.8 10 |Lead-free fpBGA 256 160 |
LC4256C-5TN176I 256 1.8 5 |Lead-free TQFP 176 128 I
LC4256C-75TN176l 256 1.8 7.5 |Lead-free TQFP 176 128 I
LC4256C-10TN176l 256 1.8 10 |Lead-free TQFP 176 128 |
LC4256C-5TN100I 256 1.8 5 |Lead-free TQFP 100 64 I
LC4256C-75TN100I 256 1.8 7.5 |Lead-free TQFP 100 64 I
LC4256C-10TN100I 256 1.8 10 |Lead-free TQFP 100 64 I
LC4384C-5FTN256I 384 1.8 5 |Lead-free ftBGA 256 192 I
LC4384C-75FTN256I 384 1.8 7.5 |Lead-free ftBGA 256 192 I
LC4384C-10FTN256I 384 1.8 10 |Lead-free fiBGA 256 192 |
LC4384C-5FN256!" 384 1.8 5 |Lead-free fpBGA 256 192 I

LC4384C LC4384C-75FN256!" 384 1.8 7.5 |Lead-free fpBGA 256 192 I
LC4384C-10FN256I" 384 1.8 10 |Lead-free fpBGA 256 192 |
LC4384C-5TN176I 384 1.8 5 |Lead-free TQFP 176 128 I
LC4384C-75TN176lI 384 1.8 7.5 |Lead-free TQFP 176 128 I
LC4384C-10TN176l 384 1.8 10 |Lead-free TQFP 176 128 |
LC4512C-5FTN256I 512 1.8 5 |Lead-free fiBGA 256 208 |
LC4512C-75FTN256l 512 1.8 7.5 |Lead-free ftBGA 256 208 I
LC4512C-10FTN256I 512 1.8 10 |Lead-free fiBGA 256 208 |
LC4512C-5FN256!" 512 1.8 5 |Lead-free fpBGA 256 208 |

LC4512C LC4512C-75FN256!" 512 1.8 7.5 |Lead-free fpBGA 256 208 I
LC4512C-10FN256I' 512 1.8 10 |Lead-free fpBGA 256 208 |
LC4512C-5TN176l 512 1.8 5 |Lead-free TQFP 176 128 |
LC4512C-75TN176l 512 1.8 7.5 |Lead-free TQFP 176 128 I
LC4512C-10TN176l 512 1.8 10 |Lead-free TQFP 176 128 |

1. Use ftBGA package. fpBGA package devices have been discontinued via PCN#14A-07.

90



Lattice Semiconductor ispMACH 4000V/B/C/Z Family Data Sheet

ispMACH 4000B (2.5V) Lead-Free Commercial Devices

Device Part Number Macrocells | Voltage | tpp Package P(;I:)IUB:': ! /0 | Grade
LC4032B-25TN48C 32 25 2.5 |Lead-Free TQFP 48 32 C
LC4032B-5TN48C 32 25 5 |Lead-Free TQFP 48 32 C
LC4032B-75TN48C 32 25 7.5 |Lead-Free TQFP 48 32 C

HC40328 LC4032B-25TN44C 32 25 2.5 |Lead-Free TQFP 44 30 Cc
LC4032B-5TN44C 32 25 5 |Lead-Free TQFP 44 30 C
LC4032B-75TN44C 32 25 7.5 |Lead-Free TQFP 44 30 C
LC4064B-25TN100C 64 25 2.5 |Lead-Free TQFP 100 64 C
LC4064B-5TN100C 64 25 5 |Lead-Free TQFP 100 64 C
LC4064B-75TN100C 64 25 7.5 |Lead-Free TQFP 100 64 C
LC4064B-25TN48C 64 25 2.5 |Lead-Free TQFP 48 32 C

LC4064B LC4064B-5TN48C 64 25 5 |Lead-Free TQFP 48 32 C
LC4064B-75TN48C 64 25 7.5 |Lead-Free TQFP 48 32 C
LC4064B-25TN44C 64 25 2.5 |Lead-Free TQFP 44 30 C
LC4064B-5TN44C 64 25 5 |Lead-Free TQFP 44 30 C
LC4064B-75TN44C 64 25 7.5 |Lead-Free TQFP 44 30 C
LC4128B-27TN128C 128 25 2.7 |Lead-Free TQFP 128 92 C
LC4128B-5TN128C 128 25 5 |Lead-Free TQFP 128 92 C
LC4128B-75TN128C 128 25 7.5 |Lead-Free TQFP 128 92 C

HC4128B LC4128B-27TN100C 128 25 2.7 |Lead-Free TQFP 100 92 C
LC4128B-5TN100C 128 25 5 |Lead-Free TQFP 100 92 C
LC4128B-75TN100C 128 25 7.5 |Lead-Free TQFP 100 92 C
LC4256B-3FTN256AC 256 25 3 |Lead-Free ftBGA 256 128 C
LC4256B-5FTN256AC 256 25 5 |Lead-Free ftBGA 256 128 C
LC4256B-75FTN256AC 256 25 7.5 |Lead-Free fiBGA 256 128 C
LC4256B-3FTN256BC 256 25 3 |Lead-Free ftBGA 256 160 Cc
LC4256B-5FTN256BC 256 25 5 |Lead-Free ftBGA 256 160 C
LC4256B-75FTN256BC 256 25 7.5 |Lead-Free fiBGA 256 160 C
LC4256B-3FN256AC' 256 25 3 |Lead-Free fpBGA 256 128 C
LC4256B-5FN256AC! 256 2.5 5 |Lead-Free fpBGA 256 128 C
LC4256B-75FN256AC' 256 25 7.5 |Lead-Free fpBGA 256 128 C

HC42568 LC4256B-3FN256BC' 256 25 3 |Lead-Free fpBGA 256 160 C
LC4256B-5FN256BC’ 256 25 5 |Lead-Free fpBGA 256 160 C
LC4256B-75FN256BC’ 256 25 7.5 |Lead-Free fpBGA 256 160 C
LC4256B-3TN176C 256 25 3 |Lead-Free TQFP 176 128 C
LC4256B-5TN176C 256 25 5 |Lead-Free TQFP 176 128 C
LC4256B-75TN176C 256 25 7.5 |Lead-Free TQFP 176 128 C
LC4256B-3TN100C 256 25 3 |Lead-Free TQFP 100 64 C
LC4256B-5TN100C 256 25 5 |Lead-Free TQFP 100 64 C
LC4256B-75TN100C 256 25 7.5 |Lead-Free TQFP 100 64 C
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ispMACH 4000B (2.5V) Lead-Free Commercial Devices (Cont.)

Device Part Number Macrocells | Voltage | tpp Package Pér:’lf:tl I /0 | Grade
LC4384B-35FTN256C 384 2.5 3.5 |Lead-Free ftBGA 256 192 C
LC4384B-5FTN256C 384 25 5 |Lead-Free ftBGA 256 192 C
LC4384B-75FTN256C 384 25 7.5 |Lead-Free ftBGA 256 192 C
LC4384B-35FN256C" 384 2.5 3.5 |Lead-Free fpBGA 256 192 C

LC4384B LC4384B-5FN256C" 384 25 5 |Lead-Free fpBGA 256 192 C
LC4384B-75FN256C! 384 2.5 7.5 |Lead-Free fpBGA 256 192 C
LC4384B-35TN176C 384 25 3.5 |Lead-Free TQFP 176 128 C
LC4384B-5TN176C 384 25 5 |Lead-Free TQFP 176 128 C
LC4384B-75TN176C 384 25 7.5 |Lead-Free TQFP 176 128 C
LC4512B-35FTN256C 512 2.5 3.5 |Lead-Free ftBGA 256 208 C
LC4512B-5FTN256C 512 25 5 |Lead-Free ftBGA 256 208 C
LC4512B-75FTN256C 512 2.5 7.5 |Lead-Free fiBGA 256 208 C
LC4512B-35FN256C' 512 2.5 3.5 |Lead-Free fpBGA 256 208 C

LC4512B LC4512B-5FN256C' 512 25 5 |Lead-Free fpBGA 256 208 C
LC4512B-75FN256C! 512 2.5 7.5 |Lead-Free fpBGA 256 208 C
LC4512B-35TN176C 512 2.5 3.5 |Lead-Free TQFP 176 128 C
LC4512B-5TN176C 512 25 5 |Lead-Free TQFP 176 128 C
LC4512B-75TN176C 512 2.5 7.5 |Lead-Free TQFP 176 128 C

1. Use ftBGA package. fpBGA package devices have been discontinued via PCN#14A-07.

ispMACH 4000B (2.5V) Lead-Free Industrial Devices
Pin/Ball

Device Part Number Macrocells | Voltage | tpp Package Count /0 | Grade
LC4032B-5TN48lI 32 2.5 5 |Lead-Free TQFP 48 32 |
LC4032B-75TN48I 32 25 7.5 |Lead-Free TQFP 48 32 I

LC4032B LC4032B-10TN48lI 32 2.5 10 |Lead-Free TQFP 48 32 |
LC4032B-5TN44l 32 2.5 5 |Lead-Free TQFP 44 30 |
LC4032B-75TN44| 32 25 7.5 |Lead-Free TQFP 44 30 I
LC4032B-10TN44l 32 2.5 10 |Lead-Free TQFP 44 30 |
LC4064B-5TN100I 64 2.5 5 |Lead-Free TQFP 100 64 |
LC4064B-75TN100I 64 25 7.5 |Lead-Free TQFP 100 64 I
LC4064B-10TN100I 64 2.5 10 |Lead-Free TQFP 100 64 |
LC4064B-5TN48lI 64 2.5 5 |Lead-Free TQFP 48 32 |

LC4064B LC4064B-75TN48I 64 25 7.5 |Lead-Free TQFP 48 32 I
LC4064B-10TN48lI 64 2.5 10 |Lead-Free TQFP 48 32 |
LC4064B-5TN44l 64 2.5 5 |Lead-Free TQFP 44 30 |
LC4064B-75TN44| 64 25 7.5 |Lead-Free TQFP 44 30 I
LC4064B-10TN44l 64 2.5 10 |Lead-Free TQFP 44 30 |
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