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

Table 2. ispMACH 4000Z Family Selection Guide

ispMACH 4032ZC ispMACH 4064ZC ispMACH 4128ZC ispMACH 4256ZC
Macrocells 32 64 128 256
I/O + Dedicated Inputs 32+4/32+4 32+4/32+12/ 64+10/96+4 64+10/96+6/
64+10/64+10 128+4
tpD (ns) 3.5 3.7 4.2 4.5
tg (ns) 2.2 25 2.7 2.9
tco (ns) 3.0 3.2 3.5 3.8
fuax (MHz) 267 250 220 200
Supply Voltage (V) 1.8 1.8 1.8 1.8
Max. Standby Icc (uA) 20 25 35 55
Pins/Package 48 TQFP 48 TQFP
56 csBGA 56 csBGA
100 TQFP 100 TQFP 100 TQFP
132 csBGA 132csBGA 132 csBGA
176 TQFP

ispMACH 4000 Introduction

The high performance ispMACH 4000 family from Lattice offers a SuperFAST CPLD solution. The family is a blend
of Lattice’s two most popular architectures: the ispLSI® 2000 and ispMACH 4A. Retaining the best of both families,
the ispMACH 4000 architecture focuses on significant innovations to combine the highest performance with low
power in a flexible CPLD family.

The ispMACH 4000 combines high speed and low power with the flexibility needed for ease of design. With its
robust Global Routing Pool and Output Routing Pool, this family delivers excellent First-Time-Fit, timing predictabil-
ity, routing, pin-out retention and density migration.

The ispMACH 4000 family offers densities ranging from 32 to 512 macrocells. There are multiple density-I/O com-
binations in Thin Quad Flat Pack (TQFP), Chip Scale BGA (csBGA) and Fine Pitch Thin BGA (ftBGA) packages
ranging from 44 to 256 pins/balls. Table 1 shows the macrocell, package and I/O options, along with other key
parameters.

The ispMACH 4000 family has enhanced system integration capabilities. It supports 3.3V (4000V), 2.5V (4000B)
and 1.8V (4000C/Z) supply voltages and 3.3V, 2.5V and 1.8V interface voltages. Additionally, inputs can be safely
driven up to 5.5V when an I/O bank is configured for 3.3V operation, making this family 5V tolerant. The ispMACH
4000 also offers enhanced 1/O features such as slew rate control, PCI compatibility, bus-keeper latches, pull-up
resistors, pull-down resistors, open drain outputs and hot socketing. The ispMACH 4000 family members are 3.3V/
2.5V/1.8V in-system programmable through the IEEE Standard 1532 interface. IEEE Standard 1149.1 boundary
scan testing capability also allows product testing on automated test equipment. The 1532 interface signals TCK,
TMS, TDI and TDO are referenced to V¢ (logic core).

Overview

The ispMACH 4000 devices consist of multiple 36-input, 16-macrocell Generic Logic Blocks (GLBs) interconnected
by a Global Routing Pool (GRP). Output Routing Pools (ORPs) connect the GLBs to the I/O Blocks (I0OBs), which
contain multiple 1/O cells. This architecture is shown in Figure 1.
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Table 5. Product Term Expansion Capability

Expansion Macrocells Associated with Expansion Chain Max PT/
Chains (with Wrap Around) Macrocell
Chain-0 MO M4 M8 M12 MO 75
Chain-1 M1 M5 M9 M13 M1 80
Chain-2 M2 M6 M10 M14 M2 75
Chain-3 M3 M7 M11 M15 M3 70

Every time the super cluster allocator is used, there is an incremental delay of texp. When the super cluster alloca-
tor is used, all destinations other than the one being steered to, are given the value of ground (i.e., if the super clus-
ter is steered to M (n+4), then M (n) is ground).

Macrocell

The 16 macrocells in the GLB are driven by the 16 outputs from the logic allocator. Each macrocell contains a pro-
grammable XOR gate, a programmable register/latch, along with routing for the logic and control functions.
Figure 5 shows a graphical representation of the macrocell. The macrocells feed the ORP and GRP. A direct input
from the 1/O cell allows designers to use the macrocell to construct high-speed input registers. A programmable
delay in this path allows designers to choose between the fastest possible set-up time and zero hold time.

Figure 5. Macrocell
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Enhanced Clock Multiplexer

The clock input to the flip-flop can select any of the four block clocks along with the shared PT clock, and true and
complement forms of the optional individual term clock. An 8:1 multiplexer structure is used to select the clock. The
eight sources for the clock multiplexer are as follows:

¢ Block CLKO
¢ Block CLK1
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Table 10. ORP Combinations for I/O Blocks with 12 I/Os

1/0 Cell Available Macrocells
I/O 0 MO, M1, M2, M3, M4, M5, M6, M7
I/O 1 M1, M2, M3, M4, M5, M6, M7, M8
I/0 2 M2, M3, M4, M5, M6, M7, M8, M9
I/0 3 M4, M5, M6, M7, M8, M9, M10, M11
I/O 4 M5, M6, M7, M8, M9, M10, M11, M12
/05 Meé, M7, M8, M9, M10, M11, M12, M13
I/O 6 M8, M9, M10, M11, M12, M13, M14, M15
/07 M9, M10, M11, M12, M13, M14, M15, MO
/10 8 M10, M11, M12, M13, M14, M15, MO, M1
I/0 9 M12, M13, M14, M15, MO, M1, M2, M3
/0 10 M13, M14, M15, MO, M1, M2, M3, M4
1/0 11 M14, M15, MO, M1, M2, M3, M4, M5

ORP Bypass and Fast Output Multiplexers

The ORP bypass and fast-path output multiplexer is a 4:1 multiplexer and allows the 5-PT fast path to bypass the
ORP and be connected directly to the pin with either the regular output or the inverted output. This multiplexer also
allows the register output to bypass the ORP to achieve faster t¢q.

Output Enable Routing Multiplexers
The OE Routing Pool provides the corresponding local output enable (OE) product term to the 1/O cell.

/0 Cell

The I/0O cell contains the following programmable elements: output buffer, input buffer, OE multiplexer and bus
maintenance circuitry. Figure 8 details the 1/0 cell.

Figure 8. I/0 Cell

GOE 0 —
GOE 1 —
GOE 2 —
GOE 3 —
From ORP

{.

VCC —

r

From ORP

To Macrocell +—

To GRP «—

,,,,,,,,,,,,,,

*Global fuses

Each output supports a variety of output standards dependent on the V¢ supplied to its I/O bank. Outputs can
also be configured for open drain operation. Each input can be programmed to support a variety of standards, inde-
pendent of the Voo supplied to its I1/0O bank. The I/O standards supported are:

11
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I/O DC Electrical Characteristics

Over Recommended Operating Conditions

ViL ViH Vv v i | lad!
_ oL VoH oL OH
Standard Min (V) Max (V) Min (V) Max (V) | Max (V) Min (V) (mA) | (mA)
040 |Vgop-040| 80 | -4.0
LVTTL -0.3 0.80 2.0 5.5
020 |Veep-020] 0.1 | -0.1
040 |Vgoo-040| 80 | -4.0
LVCMOS 3.3 -0.3 0.80 2.0 5.5
020 |Vggp-020] 0.1 | -0.1
040 |Veop-040| 80 | -4.0
LVCMOS 2.5 -0.3 0.70 1.70 3.6
020 |Vgep-020] 0.1 | -0.1
040 |Veeo-045] 2.0 | -2.0
LVEMOS 1.8 03 0.63 117 3.6 cco
(4000V/B) 020 |Vggo-020| 0.1 | -0.1
LVCMOS 1.8 040 |Vgop-045] 20 | -2.0
-0.3 0.35*V 0.65*V 3.6
(4000C/2) ce ce 020 |Vgoo-020| 01 | -0
PCI 3.3 (4000V/B) | -0.3 1.08 1.5 55 |0.1Veeo| 09Veeo | 15 | -05
PCI 3.3 (4000C/Z)| -0.3 [0.3*3.3*(Voc/1.8)[05*3.3*(Vec/1.8)] 55 [0.1Vgeo| 09Veeo | 15 | -05

1. The average DC current drawn by |/Os between adjacent bank GND connections, or between the last GND in an I/O bank and the end of
the 1/0 bank, as shown in the logic signals connection table, shall not exceed n*8mA. Where nis the number of 1/0Os between bank GND
connections or between the last GND in a bank and the end of a bank.

20
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ispMACH 4000V/B/C Internal Timing Parameters

Over Recommended Operating Conditions

-5 -75 -10

Parameter Description Min. ‘ Max. | Min. | Max. | Min. | Max. | Units
In/Out Delays
tN Input Buffer Delay — |1 095 | — 150 | — | 2.00 | ns
tcoE Global OE Pin Delay — | 404 | — | 604| — |7.04 | ns
taoLK N Global Clock Input Buffer Delay — | 183 | — | 228 | — | 328 | ns
tauF Delay through Output Buffer — 1.00 | — 1.50 — 1.50 ns
ten Output Enable Time — |09 | — |09 | — |09 | ns
tpis Output Disable Time — | 096 | — 0.96 — 0.96 ns
Routing/GLB Delays
trouTE Delay through GRP — 1.51 — | 2.26 — 3.26 ns
tMCELL Macrocell Delay — 1.05 | — 1.45 — 1.95 ns
tiNREG Input Buffer to Macrocell Register Delay — | 056 | — |09 | — 146 | ns
trek Internal Feedback Delay — | 000| — |000| — | 0.00| ns
tPDb 5-PT Bypass Propagation Delay — 154 | — | 224 — 3.24 ns
tppi Macrocell Propagation Delay — 094 | — 1.24 — 1.74 ns
Register/Latch Delays
ts D-Register Setup Time (Global Clock) 1.32 — 1.57 — 1.57 — ns
ts pr D-Register Setup Time (Product Term Clock) 132 | — 1.32 — 1.32 — ns
tsT T-Register Setup Time (Global Clock) 1.52 — 1.77 — 1.77 — ns
tsT pT T-Register Setup Time (Product Term Clock) 132 | — | 132 | — 1.32 | — ns
ty D-Register Hold Time 168 | — | 293 | — 3.93 — ns
tyt T-Register Hold Time 168 | — (293 | — 3.93 — ns
tsir D-Input Register Setup Time (Global Clock) 1.52 — 1.57 — 1.57 — ns
tsir_pT D-Input Register Setup Time (Product Term Clock) 145 | — 1.45 — 1.45 — ns
thir D-Input Register Hold Time (Global Clock) 068 | — | 118 | — | 118 | — ns
thir_pT D-Input Register Hold Time (Product Term Clock) 068 | — | 118 | — 1.18 | — ns
tcoi Register Clock to Output/Feedback MUX Time — | 052| — | 067| — | 117 | ns
tces Clock Enable Setup Time 225 | — | 225 | — | 225 | — ns
tcen Clock Enable Hold Time 188 | — 188 | — 1.88 — ns
tsL Latch Setup Time (Global Clock) 132 | — 157 | — 1.57 — ns
tsL pr Latch Setup Time (Product Term Clock) 132 | — | 132 | — 1.32 | — ns
tHL Latch Hold Time 117 | — 117 | — 1.17 — ns
tgoi Latch Gate to Output/Feedback MUX Time — | 03| — | 03| — | 033]| ns
trpLi Propagation Delay through Transparent Latch to Output/ — | 025 | — | 025 | — | 025 | ns

Feedback MUX
tsri Asynchronous Reset or Set to Output/Feedback MUX 028| — | 028 | — | 028 | — ns

Delay
tsrr Asynchronous Reset or Set Recovery Time 167 | — | 167 | — 1.67 | — ns
Control Delays
tecLk GLB PT Clock Delay — | 112 | — 112 | — | 062 | ns
tproLK Macrocell PT Clock Delay — | 087 | — | 087 | — | 087 | ns
tasr GLB PT Set/Reset Delay — | 183 | — 183 | — 1.83 | ns
tprsr Macrocell PT Set/Reset Delay — | 251 — | 3.41 — | 3.41 ns
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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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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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ispMACH 4064V/B/C/Z, 4128V/B/C/Z, 4256V/B/C/Z Logic Signal Connections:
100-Pin TQFP (Cont.)

ispMACH 4064V/B/C/Z

ispMACH 4128V/B/C/Z

ispMACH 4256V/B/C/Z

Pin Number NE::‘bker GLB/MC/Pad ORP GLB/MC/Pad ORP GLB/MC/Pad ORP
42 1 Ci CM E2 EM 16 I
43 1 c2 cr2 E4 EA2 110 12
44 1 C3 CA3 E6 EA3 112 I3
45 1 VCCO (Bank 1) - VCCO (Bank 1) - VCCO (Bank 1) -
46 1 GND (Bank 1) - GND (Bank 1) - GND (Bank 1) -
47 1 C4 C E8 Eng J2 %)
48 1 C5 Ch5 E10 EAS J6 M
49 1 [ Cr6 E12 EA6 J10 2
50 1 c7 CA7 E14 EA7 J12 "3
51 - GND - GND - GND -
52 - T™S - T™S - T™S -
53 1 c8 Ch8 FO FAO K12 KA3
54 1 C9 Ch9 F2 FA1 K10 KA2
55 1 C10 CMO F4 FA2 K6 KM
56 1 c11 CAM1 F6 FA3 K2 KAO
57 1 GND (Bank 1) - GND (Bank 1) - GND (Bank 1) -
58 1 c12 CrM2 F8 FAd L12 LA3
59 1 C13 CM3 F10 FA5 L10 A2
60 1 C14 CM4 F12 Fr6 L6 LA
61 1 C15 CM5 F13 FA7 L4 LA0
62" 1 [ - | - [ -
63 1 VCCO (Bank 1) - VCCO (Bank 1) - VCCO (Bank 1) -
64 1 D15 DAM5 G14 G7 M4 MAO
65 1 D14 DM4 G12 G"6 M6 M~
66 1 D13 DM3 G10 G5 M10 M2
67 1 D12 DA12 G8 G M12 MA3
68 1 GND (Bank 1) - GND (Bank 1) - GND (Bank 1) -
69 1 D11 DA G6 G"3 N2 NAO
70 1 D10 DAMO G5 G2 N6 NAT
71 1 D9 DA9 G4 GM N10 NA2
72 1 D8 D/8 G2 GMO N12 NA3
73" 1 [ - | - [ -
74 - TDO - TDO - TDO -
75 - vcC - VCC - VCC -
76 - GND - GND - GND -
77" 1 [ - | - [ -
78 1 D7 DA7 H13 HA7 012 or3
79 1 D6 D/6 H12 HA6 010 o2
80 1 D5 DA5 H10 HAS 06 oM
81 1 D4 DM H8 HA4 02 0n0
82 1 GND (Bank 1) - GND (Bank 1) - GND (Bank 1) -
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ispMACH 40642, 41287 and 4256Z Logic Signal Connections:
132-Ball csBGA (Cont.)

ispMACH 40642

ispMACH 41282

ispMACH 42562

Ball Number |Bank Number| GLB/MC/Pad ORP GLB/MC/Pad ORP GLB/MC/Pad ORP
E3 0 NC - B8 B”6 D12 D76
F2 0 A12 ANM2 B9 BA7 D10 D75
F1 0 A13 AM3 B10 BA8 D8 DM
F3 0 Al4 AM4 B12 BA9 D6 DA3
G1 0 A15 AM5 B13 BAMO D4 DA2
G2 0 | - B14 BA11 D2 DM
G3 0 VCCO (Bank 0) - VCCO (Bank 0) - VCCO (Bank 0) -
H2 0 NC - C14 CMA E2 EM
HA1 0 B15 BAM5 C13 CMO E4 EA2
H3 0 B14 BAM4 ci12 (07°) E6 EA3
J1 0 B13 BAM3 C10 Cn8 E8 End
J2 0 B12 BAM2 C9 Ccn7 E10 EAS
J3 0 NC - Ccs8 Cr6 E12 En6
K2 0 GND (Bank 0) - GND (Bank 0) - GND (Bank 0) -
K1 0 NC - cé Crs F2 F™M
K3 0 B11 BAMA1 C5 crM F4 FA2
L2 0 B10 BAMO C4 C~3 Fé6 FA3
L1 0 B9 BA9 Cc2 cn2 F8 FAr4
L3 0 B8 BA8 C1 CM F10 FA5
M1 0 | - co CnO F12 F/6
M2 0 NC - VCCO (Bank 0) - VCCO (Bank 0) -
N1 - TCK - TCK - TCK -
P1 - VCC - VCC - VCC -
P2 - GND - GND - GND -
N2 0 | - D14 DA G12 G"6
P3 0 B7 BA7 D13 DMO G10 G"5
M3 0 B6 B"6 D12 DA9 G8 GM
N3 0 B5 BAS D10 D78 G6 GN3
P4 0 B4 B4 D9 DA7 G4 GN2
M4 0 NC - D8 D76 G2 GM
N4 0 GND (Bank 0) - GND (Bank 0) - GND (Bank 0) -
P5 0 VCCO (Bank 0) - VCCO (Bank 0) - VCCO (Bank 0) -
N5 0 NC - D6 D75 H12 H 6
M5 0 B3 BA3 D5 DM H10 HA5
N6 0 B2 BA2 D4 DA3 H8 H 4
P6 0 B1 BM D2 DA2 H6 HA3
M6 0 BO B”O D1 DM H4 HA2
P7 0 NC - DO D/O H2 HAM
N7 0 CLK1/1 - CLK1/1 - CLK1/1 -
M7 1 CLK2/I - CLK2/I - CLK2/I -
N8 - VCC - VCC - VCC -
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ispMACH 4128V and 4256V Logic Signal Connections: 144-Pin TQFP

ispMACH 4128V

ispMACH 4256V

Pin Number Bank Number GLB/MC/Pad ORP GLB/MC/Pad ORP
1 - GND - GND N
2 - TDI - TDI -
3 0 VCCO (Bank 0) - VCCO (Bank 0) -
4 0 BO BAO C12 Cnr6
5 0 B1 BM C10 Cnr5
6 0 B2 BA2 (6] (oY)
7 0 B4 BA3 Ccé6 Cn3
8 0 B5 BN Cc4 Ccn2
9 0 B6 BA5 Cc2 CcM
10 0 GND (Bank 0) - GND (Bank 0) -
11 0 B8 B"6 D14 D7
12 0 B9 BA7 D12 D76
13 0 B10 B”8 D10 D75
14 0 B12 BA9 D8 DM
15 0 B13 BAMO D6 DA3
16 0 B14 BMA1 D4 DA2
17 - NC2 - 12 -
18 0 GND (Bank 0)' - NC' -
19 0 VCCO (Bank 0) - VCCO (Bank 0) -
20 0 NC2 - 12 -
21 0 C14 CAMA E2 EM
22 0 C13 CcMo E4 EN2
23 0 C12 Ccn9 E6 EA3
24 0 C10 C8 E8 ENd
25 0 C9 cn7 E10 EN5
26 0 cs8 Cr6 E12 Er6
27 0 GND (Bank 0) - GND (Bank 0) -
28 0 cé Cn5 F2 FAM
29 0 C5 cM F4 FA2
30 0 c4 Cr3 F6 FA3
31 0 Cc2 Ccn2 F8 FA4
32 0 C1 cM F10 FA5
33 0 Cco Ccro F12 FA6
34 0 VCCO (Bank 0) - VCCO (Bank 0) -
35 - TCK - TCK -
36 - VCC - VCC -
37 - GND - GND -
38 0 NC2 - 12 -
39 0 D14 DAMA G12 G"6
40 0 D13 DAMO G10 G"5
41 0 D12 D/9 G8 G
42 0 D10 DA8 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

GND (Bank 0)

GND (Bank 0)

GND (Bank 0)

GND (Bank 0)

Ball Vo 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
J6 0 E14 EA7 E10 EA7 H14 HA7 J14 7
K3 0 NC - E12 EA8 GO G"O 10 10
K4 0 NC - E14 EA9 G2 GM 14 I
L1 0 NC - NC - 114 A7 KO KAO
L2 0 NC - NC - 12 "6 K2 KA
M1 0 NC - NC - NC - K4 KA2

B 0 GND (Bank0) | - | GND(Bank0O) | - | GND(BankO) | - | GND (Bank0) | -

- 0 - - | vcco (Bank0)| - |VCCO (Bank0)| - |VCCO (BankO)| -
M2 0 NC - NC - NC - K6 KA3
N1 0 NC - NC - 110 "5 K8 Kn4
M3 0 NC - NC - 18 "4 K10 KA5
M4 0 NC - FO FAO G4 G2 I8 A2
N2 0 NC - F1 FA1 G6 GA3 112 I3
K5 0 FO FAO F2 Fr2 Jo %) NO NAO
P1 0 F2 FA Fa4 FA3 J2 s N2 NA1
K6 0 Fa4 Fr2 F6 Fr4 J4 2 N4 NA2
N3 0 F6 FA3 F8 FA5 J6 3 NG NA3
L5 0 F8 Fr4 F9 Fr6 Js g N8 NA4
P2 0 F10 FA5 F10 FA7 J10 5 N10 NAS
L6 0 F12 Fr6 F12 F/8 J12 6 N12 NAG
R1 0 F14 FA7 F14 Fr9 J14 7 N14 NA7

B 0 |VCCO(Bank0)| - |VCCO (BankO)| - |VCCO (Bank0O)| - |VCCO (BankO)| -
P3 - TCK - TCK - TCK - TCK -

- - VCC - VCC - vCC - vCC -

- - GND - GND - GND - GND -

- 0 - - | GND(Bank0) | - | GND(Bank0O) | - | GND (Bank0) | -
T2 0 NC - G4 GA9 16 I3 K12 KNG
M5 0 NC - G12 GA8 14 "2 K14 KA7
N4 0 G14 GN7 G10 GA7 K14 KA7 014 o7
T3 0 G12 Gr6 G9 Gr6 K12 KA6 012 0"6
R3 0 G10 G5 G8 G5 K10 KAS 010 0”5
M6 0 G8 GM G6 GM K8 KA4 08 or
P4 0 G6 G"3 G4 G"3 K6 KA3 06 or3
L7 0 G4 GA2 G2 G2 K4 KA2 04 o2
N5 0 G2 GM G1 GM K2 KM 02 oM
M7 0 GO GAO GO GAO KO KAO 00 0”0
P5 0 NC - NC - G8 GM MO MAO
R4 0 NC - NC - G10 G5 M4 MAT
T4 0 NC - NC - NC - Lo LA0

0
0

VCCO (Bank 0)

VCCO (Bank 0)

VCCO (Bank 0)

VCCO (Bank 0)
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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
Cci12 1 (0]0] onN0 02 on2 GXO0 GX10 OX0 OX~0
E10 1 NC - O1 oM CX8 CXn4 MX0 MX~0
A13 1 NC - 00 onro CX10 CXn5 MX4 MXAM
D12 1 NC - NC - NC - LXO0 LX70

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

- 1 VCCO (Bank 1) - VCCO (Bank 1) - VCCO (Bank 1) - VCCO (Bank 1) -
B12 1 NC - NC - NC - LX4 LXAM
A12 1 NC - NC - EX2 EXM LX8 LXA2
B11 1 NC - NC - EXO0 EX~0 LX12 LXA3
Al 1 NC - P14 PA9 CX12 CXn6 MX8 MXA2
D10 1 NC - P12 PA8 CX14 CX~7 MX12 MX~3

C10 1 P14 PA7 P10 PA7 HX14 HXA7 PX14 PX~7
B10 1 P12 P76 P9 P6 HX12 HX"6 PX12 PX"6
A10 1 P10 PAS P8 PAS HX10 HXA5 PX10 PXA5
A9 1 P8 PA4 P6 PA4 HX8 HX"4 PX8 PX4
F9 1 P6 PA3 P4 PA3 HX6 HXA3 PX6 PX~3
B9 1 P4 PA2 P2 PA2 HX4 HXA2 PX4 PX~2
E9 1 P2/GOE1 PM P1/GOE1 PM HX2/GOE1 HXM PX2/GOE1 PXM
C9 1 PO PAO PO PAO HXO0 HX"0 PXO0 PX~0

- - GND - GND GND - GND -
D9 1 CLK3/I - CLK3/I - CLK3/I - CLK3/I -

- 0 GND (Bank 0) - GND (Bank 0) - GND (Bank 0) - GND (Bank 0) -
B8 0 CLKo/I - CLKoO/I - CLKoO/I - CLKo/I -

- - VCC - VCC - VCC - VCC -
D8 0 A0 AN A0 AN A0 AN A0 AN
Cs8 0 A2/GOEO AM A1/GOEO AM A2/GOEO AM A2/GOEO AM
A8 0 A4 AN2 A2 AN2 A4 AN2 A4 AN2
A7 0 A6 A3 A4 A3 A6 A3 A6 A3
B7 0 A8 AN A6 ANM A8 ANM A8 ANM
E8 0 A10 ANS A8 ANS A10 AN5 A10 AN5
D7 0 A12 ANG A9 ANG A12 A6 A12 ANG
F8 0 A14 AN7 A10 AN7 Al4 AN7 Al4 AN7
c7 0 NC - A12 AN8 F14 FA7 DO D”O
A6 0 NC - Al4 AN F12 FA6 D4 DM
B6 0 NC - NC - D14 D7 EO ENO
A5 0 NC - NC - D12 D76 E4 EM
B5 0 NC - NC - NC - E8 En2

- 0 VCCO (Bank 0) - VCCO (Bank 0) - VCCO (Bank 0) - VCCO (Bank 0) -

- 0 GND (Bank 0) - GND (Bank 0) - GND (Bank 0) - GND (Bank 0) -
D5 0 NC - NC - NC - E12 EA3
Ad 0 NC - BO BAO F10 FA5 D8 D2
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ispMACH 4000V (3.3V) Commercial Devices (Cont.)

Device Part Number Macrocells | Voltage | tpp | Package | Pin/Ball Count /0 Grade
LC4128V-27T144C 128 3.3 2.7 TQFP 144 96 C
LC4128V-5T144C 128 3.3 5 TQFP 144 96 C
LC4128V-75T144C 128 3.3 7.5 TQFP 144 96 C
LC4128V-27T128C 128 3.3 2.7 TQFP 128 92 C

LC4128V LC4128V-5T128C 128 3.3 5 TQFP 128 92 C
LC4128V-75T128C 128 3.3 7.5 TQFP 128 92 C
LC4128V-27T100C 128 3.3 27 TQFP 100 64 C
LC4128V-5T100C 128 3.3 5 TQFP 100 64 C
LC4128V-75T100C 128 3.3 7.5 TQFP 100 64 C
LC4256V-3FT256AC 256 3.3 3 ftBGA 256 128 C
LC4256V-5FT256AC 256 3.3 5 ftBGA 256 128 C
LC4256V-75FT256AC 256 3.3 7.5 ftiBGA 256 128 C
LC4256V-3FT256BC 256 3.3 3 ftBGA 256 160 Cc
LC4256V-5FT256BC 256 3.3 5 ftBGA 256 160 C
LC4256V-75FT256BC 256 3.3 7.5 fiBGA 256 160 C
LC4256V-3F256AC' 256 3.3 3 fpBGA 256 128 C
LC4256V-5F256AC' 256 3.3 5 fpBGA 256 128 C
LC4256V-75F256AC’ 256 3.3 7.5 fpBGA 256 128 C
LC4256V-3F256BC' 256 3.3 3 fpBGA 256 160 C

LC4256V LC4256V-5F256BC' 256 3.3 5 fpBGA 256 160 C
LC4256V-75F256BC' 256 3.3 7.5 fpBGA 256 160 C
LC4256V-3T176C 256 3.3 3 TQFP 176 128 C
LC4256V-5T176C 256 3.3 5 TQFP 176 128 C
LC4256V-75T176C 256 3.3 7.5 TQFP 176 128 C
LC4256V-3T144C 256 3.3 3 TQFP 144 96 C
LC4256V-5T144C 256 3.3 5 TQFP 144 96 C
LC4256V-75T144C 256 3.3 7.5 TQFP 144 96 C
LC4256V-3T100C 256 3.3 3 TQFP 100 64 C
LC4256V-5T100C 256 3.3 5 TQFP 100 64 C
LC4256V-75T100C 256 3.3 7.5 TQFP 100 64 C
LC4384V-35FT256C 384 3.3 3.5 ftBGA 256 192 C
LC4384V-5FT256C 384 3.3 5 ftBGA 256 192 C
LC4384V-75FT256C 384 3.3 7.5 fiBGA 256 192 C
LC4384V-35F256C" 384 3.3 3.5 fpBGA 256 192 C

LC4384V LC4384V-5F256C" 384 3.3 5 fpBGA 256 192 C
LC4384V-75F256C" 384 3.3 7.5 fpBGA 256 192 C
LC4384V-35T176C 384 3.3 35 TQFP 176 128 C
LC4384V-5T176C 384 3.3 5 TQFP 176 128 C
LC4384V-75T176C 384 3.3 7.5 TQFP 176 128 C

82



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

ispMACH 4000V (3.3V) Commercial Devices (Cont.)

Device Part Number Macrocells | Voltage | tpp | Package | Pin/Ball Count /0 Grade
LC4512V-35FT256C 512 3.3 3.5 fiBGA 256 208 C
LC4512V-5FT256C 512 3.3 5 ftBGA 256 208 C
LC4512V-75FT256C 512 3.3 7.5 ftBGA 256 208 C
LC4512V-35F256C" 512 3.3 3.5 fpBGA 256 208 C

LC4512V LC4512V-5F256C" 512 3.3 5 fpBGA 256 208 C
LC4512V-75F256C" 512 3.3 7.5 fpBGA 256 208 C
LC4512V-35T176C 512 3.3 3.5 TQFP 176 128 C
LC4512V-5T176C 512 3.3 5 TQFP 176 128 C
LC4512V-75T176C 512 3.3 7.5 TQFP 176 128 C

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

ispMACH 4000V (3.3V) Industrial Devices

Family Part Number Macrocells | Voltage | tpp | Package | Pin/Ball Count /0 Grade
LC4032V-5T48I 32 3.3 5 TQFP 48 32 |
LC4032V-75T48I 32 3.3 7.5 TQFP 48 32 |
LC4032V-10T48I 32 3.3 10 TQFP 48 32 I

LC4032V
LC4032V-5T441 32 3.3 5 TQFP 44 30 |
LC4032V-75T44l 32 3.3 7.5 TQFP 44 30 |
LC4032V-10T44l 32 3.3 10 TQFP 44 30 I
LC4064V-5T100I 64 3.3 5 TQFP 100 64 |
LC4064V-75T100I 64 3.3 7.5 TQFP 100 64 |
LC4064V-10T100I 64 3.3 10 TQFP 100 64 I
LC4064V-5T48I 64 3.3 5 TQFP 48 32 |

LC4064V LC4064V-75T48I 64 3.3 7.5 TQFP 48 32 |
LC4064V-10T48I 64 3.3 10 TQFP 48 32 I
LC4064V-5T441 64 3.3 5 TQFP 44 30 |
LC4064V-75T44l 64 3.3 7.5 TQFP 44 30 |
LC4064V-10T44I 64 3.3 10 TQFP 44 30 I
LC4128V-5T144I 128 3.3 5 TQFP 144 96 |
LC4128V-75T144l 128 3.3 7.5 TQFP 144 96 |
LC4128V-10T 144l 128 3.3 10 TQFP 144 96 I
LC4128V-5T128I 128 3.3 5 TQFP 128 92 |

LC4128V LC4128V-75T128I 128 3.3 7.5 TQFP 128 92 |
LC4128V-10T128I 128 3.3 10 TQFP 128 92 I
LC4128V-5T100I 128 3.3 5 TQFP 100 64 |
LC4128V-75T100I 128 3.3 7.5 TQFP 100 64 |
LC4128V-10T100I 128 3.3 10 TQFP 100 64 I
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ispMACH 4000C (1.8V) Lead-Free Commercial Devices (Cont.)

Device Part Number Macrocells | Voltage | tpp Package P(I:rgt?natl I /0 | Grade
LC4512C-35FTN256C 512 1.8 3.5 |Lead-free ftBGA 256 208 C
LC4512C-5FTN256C 512 1.8 5 |Lead-free ftBGA 256 208 C
LC4512C-75FTN256C 512 1.8 7.5 |Lead-free ftBGA 256 208 C
LC4512C-35FN256C' 512 1.8 3.5 |Lead-free fpBGA 256 208 C

LC4512C LC4512C-5FN256C" 512 1.8 5 |Lead-free fpBGA 256 208 C
LC4512C-75FN256C" 512 1.8 7.5 |Lead-free fpBGA 256 208 C
LC4512C-35TN176C 512 1.8 3.5 |Lead-free TQFP 176 128 C
LC4512C-5TN176C 512 1.8 5 |Lead-free TQFP 176 128 C
LC4512C-75TN176C 512 1.8 7.5 |Lead-free TQFP 176 128 C

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

ispMACH 4000C (1.8V) Lead-Free Industrial Devices
Pin/Ball

Device Part Number Macrocells | Voltage | tpp Package Count /0 | Grade
LC4032C-5TN48I 32 1.8 5 |Lead-free TQFP 48 32 |
LC4032C-75TN48I 32 1.8 7.5 |Lead-free TQFP 48 32 |

LC4032C LC4032C-10TN48I 32 1.8 10 (Lead-free TQFP 48 32 I
LC4032C-5TN44l 32 1.8 5 |Lead-free TQFP 44 30 |
LC4032C-75TN44l 32 1.8 7.5 |Lead-free TQFP 44 30 |
LC4032C-10TN44I 32 1.8 10 (Lead-free TQFP 44 30 I
LC4064C-5TN100I 64 1.8 5 |Lead-free TQFP 100 64 |
LC4064C-75TN100I 64 1.8 7.5 |Lead-free TQFP 100 64 |
LC4064C-10TN100I 64 1.8 10 (Lead-free TQFP 100 64 I
LC4064C-5TN48I 64 1.8 5 |Lead-free TQFP 48 32 |

LC4064C LC4064C-75TN48I 64 1.8 7.5 |Lead-free TQFP 48 32 |
LC4064C-10TN48I 64 1.8 10 (Lead-free TQFP 48 32 I
LC4064C-5TN44l 64 1.8 5 |Lead-free TQFP 44 30 |
LC4064C-75TN44l 64 1.8 5 |Lead-free TQFP 44 30 |
LC4064C-10TN44I 64 1.8 10 (Lead-free TQFP 44 30 I
LC4128C-5TN128I 128 1.8 5 |Lead-free TQFP 128 92 |
LC4128C-75TN128I 128 1.8 7.5 |Lead-free TQFP 128 92 |

LC4128C LC4128C-10TN128I 128 1.8 10 (Lead-free TQFP 128 92 I
LC4128C-5TN100I 128 1.8 5 |Lead-free TQFP 100 64 |
LC4128C-75TN100I 128 1.8 7.5 |Lead-free TQFP 100 64 |
LC4128C-10TN100I 128 1.8 10 (Lead-free TQFP 100 64 I
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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.
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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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ispMACH 4000B (2.5V) Lead-Free Industrial Devices (Cont.)

Device Part Number Macrocells | Voltage | tpp Package Pér:’lf:tl I /0 | Grade
LC4128B-5TN128I 128 2.5 5 |Lead-Free TQFP 128 92 |
LC4128B-75TN128I 128 25 7.5 |Lead-Free TQFP 128 92 I

LC4128B LC4128B-10TN128I 128 2.5 10 |Lead-Free TQFP 128 92 |
LC4128B-5TN100I 128 2.5 5 |Lead-Free TQFP 100 64 |
LC4128B-75TN100I 128 25 7.5 |Lead-Free TQFP 100 64 I
LC4128B-10TN100I 128 2.5 10 |Lead-Free TQFP 100 64 |
LC4256B-5FTN256AI 256 2.5 5 |Lead-Free ftBGA 256 128 I
LC4256B-75FTN256Al 256 25 7.5 |Lead-Free ftBGA 256 128 I
LC4256B-10FTN256Al 256 2.5 10 |Lead-Free fiBGA 256 128 |
LC4256B-5FTN256BI 256 2.5 5 |Lead-Free ftBGA 256 160 I
LC4256B-75FTN256BI 256 25 7.5 |Lead-Free ftBGA 256 160 I
LC4256B-10FTN256BI 256 25 10 |Lead-Free fiBGA 256 160 I
LC4256B-5FN256Al 256 2.5 5 |Lead-Free fpBGA 256 128 |
LC4256B-75FN256Al 256 25 7.5 |Lead-Free fpBGA 256 128 I

LC4256B LC4256B-10FN256AI 256 2.5 10 |Lead-Free fpBGA 256 128 |
LC4256B-5FN256BI 256 25 5 |Lead-Free fpBGA 256 160 |
LC4256B-75FN256BI 256 25 7.5 |Lead-Free fpBGA 256 160 I
LC4256B-10FN256BI' 256 2.5 10 |Lead-Free fpBGA 256 160 |
LC4256B-5TN176I 256 2.5 5 |Lead-Free TQFP 176 128 |
LC4256B-75TN176I 256 25 7.5 |Lead-Free TQFP 176 128 I
LC4256B-10TN176l 256 2.5 10 |Lead-Free TQFP 176 128 |
LC4256B-5TN100I 256 25 5 |Lead-Free TQFP 100 64 I
LC4256B-75TN100I 256 25 7.5 |Lead-Free TQFP 100 64 I
LC4256B-10TN100I 256 25 10 |Lead-Free TQFP 100 64 I
LC4384B-5FTN2561 384 2.5 5 |Lead-Free ftBGA 256 192 I
LC4384B-75FTN256I 384 25 7.5 |Lead-Free ftBGA 256 192 I
LC4384B-10FTN256I 384 2.5 10 |Lead-Free fiBGA 256 192 |
LC4384B-5FN256!' 384 2.5 5 |Lead-Free fpBGA 256 192 |

LC4384B LC4384B-75FN256! 384 25 7.5 |Lead-Free fpBGA 256 192 I
LC4384B-10FN256!' 384 2.5 10 |Lead-Free fpBGA 256 192 |
LC4384B-5TN176I 384 2.5 5 |Lead-Free TQFP 176 128 |
LC4384B-75TN176I 384 25 7.5 |Lead-Free TQFP 176 128 I
LC4384B-10TN176l 384 2.5 10 |Lead-Free TQFP 176 128 |
LC4512B-5FTN2561 512 2.5 5 |Lead-Free fiBGA 256 208 |
LC4512B-75FTN256I 512 25 7.5 |Lead-Free ftBGA 256 208 I
LC4512B-10FTN256I 512 25 10 |Lead-Free ftBGA 256 208 I
LC4512B-5FN256!" 512 2.5 5 |Lead-Free fpBGA 256 208 I

LC4512B LC4512B-75FN256! 512 25 7.5 |Lead-Free fpBGA 256 208 I
LC4512B-10FN256! 512 25 10 |Lead-Free fpBGA 256 208 I
LC4512B-5TN176l 512 25 5 |Lead-Free TQFP 176 128 I
LC4512B-75TN176I 512 25 7.5 |Lead-Free TQFP 176 128 I
LC4512B-10TN176l 512 2.5 10 |Lead-Free TQFP 176 128 |

1. Use ftBGA package. fpBGA package devices have been discontinued via PCN#14A-07.
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ispMACH 4000V (3.3V) Lead-Free Industrial Devices

Device Part Number Macrocells | Voltage | tpp Package Pclbrgl?:tl I /0 | Grade
LC4032V-5TN48I 32 3.3 5 |Lead-free TQFP 48 32 I
LC4032V-75TN48I 32 3.3 7.5 |Lead-free TQFP 48 32 I

LC4032V LC4032V-10TN48I 32 3.3 10 |Lead-free TQFP 48 32 I
LC4032V-5TN44| 32 3.3 5 |Lead-free TQFP 44 30 I
LC4032V-75TN44l 32 3.3 7.5 |Lead-free TQFP 44 30 |
LC4032V-10TN44I 32 3.3 10 |Lead-free TQFP 44 30 I
LC4064V-5TN100I 64 3.3 5 |Lead-free TQFP 100 64 I
LC4064V-75TN100I 64 3.3 7.5 |Lead-free TQFP 100 64 I
LC4064V-10TN100I 64 3.3 10 |Lead-free TQFP 100 64 I
LC4064V-5TN48I 64 3.3 5 |Lead-free TQFP 48 32 I

LC4064V LC4064V-75TN48I 64 3.3 7.5 |Lead-free TQFP 48 32 I
LC4064V-10TN48I 64 3.3 10 |Lead-free TQFP 48 32 I
LC4064V-5TN44| 64 3.3 5 |Lead-free TQFP 44 30 I
LC4064V-75TN44| 64 3.3 7.5 |Lead-free TQFP 44 30 |
LC4064V-10TN44I 64 3.3 10 |Lead-free TQFP 44 30 I
LC4128V-5TN144l 128 3.3 5 |Lead-free TQFP 144 96 I
LC4128V-75TN144l 128 3.3 7.5 |Lead-free TQFP 144 96 |
LC4128V-10TN144| 128 3.3 10 |Lead-free TQFP 144 96 I
LC4128V-5TN128I 128 3.3 5 |Lead-free TQFP 128 92 I

LC4128V LC4128V-75TN128I 128 3.3 7.5 |Lead-free TQFP 128 92 |
LC4128V-10TN128| 128 3.3 10 |Lead-free TQFP 128 92 I
LC4128V-5TN100I 128 3.3 5 |Lead-free TQFP 100 64 I
LC4128V-75TN100I 128 3.3 7.5 |Lead-free TQFP 100 64 I
LC4128V-10TN100I 128 3.3 10 |Lead-free TQFP 100 64 I
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Lattice Semiconductor ispMACH 4000V/B/C/Z Family Data Sheet

ispMACH 4000V (3.3V) Lead-Free Industrial Devices (Cont.)

Device Part Number Macrocells | Voltage | tpp Package P(I:rgt?natl I /0 | Grade
LC4256V-5FTN256Al 256 3.3 5 |Lead-free ftBGA 256 128 I
LC4256V-75FTN256AI 256 3.3 7.5 |Lead-free ftBGA 256 128 I
LC4256V-10FTN256Al 256 3.3 10 |Lead-free ftBGA 256 128 |
LC4256V-5FTN256BI 256 3.3 5 |Lead-free ftBGA 256 160 I
LC4256V-75FTN256BI 256 3.3 7.5 |Lead-free ftBGA 256 160 I
LC4256V-10FTN256BI 256 3.3 10 |Lead-free ftBGA 256 160 |
LC4256V-5FN256AI 256 3.3 5 |Lead-free fpBGA 256 128 I
LC4256V-75FN256Al" 256 3.3 7.5 |Lead-free fpBGA 256 128 I
LC4256V-10FN256Al' 256 3.3 10 |Lead-free fpBGA 256 128 |
LC4256V-5FN256BI 256 3.3 5 |Lead-free fpBGA 256 160 I

LC4256V LC4256V-75FN256BI' 256 3.3 7.5 |Lead-free fpBGA 256 160 I
LC4256V-10FN256BI' 256 3.3 10 |Lead-free fpBGA 256 160 |
LC4256V-5TN176l 256 3.3 5 |Lead-free TQFP 176 128 I
LC4256V-75TN176I 256 3.3 7.5 |Lead-free TQFP 176 128 I
LC4256V-10TN176I 256 3.3 10 |Lead-free TQFP 176 128 I
LC4256V-5TN144| 256 3.3 5 |Lead-free TQFP 144 96 I
LC4256V-75TN144| 256 3.3 7.5 |Lead-free TQFP 144 96 I
LC4256V-10TN144| 256 3.3 10 |Lead-free TQFP 144 96 I
LC4256V-5TN100I 256 3.3 5 |Lead-free TQFP 100 64 I
LC4256V-75TN100I 256 3.3 7.5 |Lead-free TQFP 100 64 I
LC4256V-10TN100I 256 3.3 10 |Lead-free TQFP 100 64 I
LC4384V-5FTN256I 384 3.3 5 |Lead-free ftBGA 256 192 I
LC4384V-75FTN256I 384 3.3 7.5 |Lead-free ftBGA 256 192 I
LC4384V-10FTN256I 384 3.3 10 |Lead-free fiBGA 256 192 |
LC4384V-5FN256!' 384 3.3 5 |Lead-free fpBGA 256 192 I

LC4384V LC4384V-75FN256! 384 3.3 7.5 |Lead-free fpBGA 256 192 I
LC4384V-10FN256! 384 3.3 10 |Lead-free fpBGA 256 192 |
LC4384V-5TN176l 384 3.3 5 |Lead-free TQFP 176 128 I
LC4384V-75TN176I 384 3.3 7.5 |Lead-free TQFP 176 128 I
LC4384V-10TN176l 384 3.3 10 |Lead-free TQFP 176 128 I
LC4512V-5FTN256I 512 3.3 5 |Lead-free ftBGA 256 208 I
LC4512V-75FTN256I 512 3.3 7.5 |Lead-free ftBGA 256 208 I
LC4512V-10FTN256I 512 3.3 10 |Lead-free fiBGA 256 208 |
LC4512V-5FN256! 512 3.3 5 |Lead-free fpBGA 256 208 |

LC4512V LC4512V-75FN256! 512 3.3 7.5 |Lead-free fpBGA 256 208 I
LC4512V-10FN256! 512 3.3 10 |Lead-free fpBGA 256 208 |
LC4512V-5TN176I 512 3.3 5 |Lead-free TQFP 176 128 |
LC4512V-75TN176I 512 3.3 7.5 |Lead-free TQFP 176 128 I
LC4512V-10TN176I 512 3.3 10 (Lead-free TQFP 176 128 |

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