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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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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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ispMACH 4000Z External Switching Characteristics (Cont.)

Over Recommended Operating Conditions

-45 -5 -75
Parameter Description™ 23 Min. | Max. | Min. | Max. | Min. | Max. | Units

tPD 5-PT bypass combinatorial propagation delay — 4.5 — 5.0 — 7.5 ns

20-PT combinatorial propagation delay - - -
tPp_wmc through macrocell 5.8 6.0 8.0 ns

ts GLB register setup time before clock 29 — 3.0 — 4.5 — ns
GLB register setup time before clock with T- . . .

tsT type register 3.1 3.2 47 ns
GLB register setup time before clock, input . . .

tsir register path 1.3 1.3 1.4 ns

timz S;S register setup time before clock with zero | 6 . 56 . 57 . ns

ty GLB register hold time after clock 0.0 — 0.0 — 0.0 — ns
GLB register hold time after clock with T-type

tHT register 0.0 — 0.0 — 0.0 — ns
GLB register hold time after clock, input regis-

tHir ter path 1.3 — 1.3 — 1.3 — ns
GLB register hold time after clock, input regis-

tHiRZ ter path with zero hold 0.0 - 0.0 - 0.0 - ns

tco GLB register clock-to-output delay — 3.8 — 4.2 — 4.5 ns

=) External reset pin to output delay — 7.5 — 7.5 — 9.0 ns

tRw External reset pulse duration 2.0 — 2.0 — 4.0 — ns

Input to output local product term output . . .
tPTOEDIS enable/disable 82 8.5 9.0 ns

Input to output global product term output . . .
tapTOE/DIS enable/disable 10.0 10.0 10.5 ns

tGoEDIS Global OE input to output enable/disable — 5.5 — 6.0 — 7.0 ns

tcw Global clock width, high or low 1.8 — 2.0 — 2.8 — ns
Global gate width low (for low transparent) or . . .

taw high (for high transparent) 1.8 2.0 28 ns

twir Input register clock width, high or low 1.8 — 2.0 — 2.8 — ns

fuax’ Clock frequency with internal feedback — 200 — 200 — 168 MHz
clock frequency with external feedback, [1/

f Ext. — 150 — 139 — 111 MHz

max (BXL) 4 too)]

1. Timing numbers are based on default LVCMOS 1.8 I/O buffers. Use timing adjusters provided to calculate other standards. Timing v.2.2

2. Measured using standard switching GRP loading of 1 and 1 output switching.
3. Pulse widths and clock widths less than minimum will cause unknown behavior.
4. Standard 16-bit counter using GRP feedback.
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ispMACH 4000Z Internal Timing Parameters (Cont.)

Over Recommended Operating Conditions

-45 -5 -75

Parameter Description Min. ‘ Max. | Min. | Max. | Min. | Max. | Units
In/Out Delays

NN Input Buffer Delay — | 095 | — 125 | — 1.80 ns
tgoE Global OE Pin Delay — | 300| — |350| — | 4.30 ns
tGoLK N Global Clock Input Buffer Delay — | 195 | — | 205 | — | 215 ns
tsuF Delay through Output Buffer — 1.10 — 1.00 — 1.30 ns
tEN Output Enable Time — | 250 | — | 250 | — | 270 ns
tpis Output Disable Time — | 250 | — | 250 | — | 270 ns
Routing/GLB Delays

trouTE Delay through GRP — | 225 | — | 205| — | 250 ns
tMCELL Macrocell Delay — | 065| — | 065 | — 1.00 ns
tiNREG Input Buffer to Macrocell Register Delay — 1.00 | — 1.00 | — 1.00 ns
trK Internal Feedback Delay — |03 | — | 005| — | 005| ns
tPDb 5-PT Bypass Propagation Delay — 0.20 — 0.70 — 1.90 ns
tppi Macrocell Propagation Delay — | 045 | — | 065 | — 1.00 ns
Register/Latch Delays

ts D-Register Setup Time (Global Clock) 1.00 | — 110 | — 135 | — ns
ts pT D-Register Setup Time (Product Term Clock) 210 | — 190 | — | 245 | — ns
tsT T-Register Setup Time (Global Clock) 1.20 — 1.30 — 1.55 — ns
tsT PT T-register Setup Time (Product Term Clock) 230 | — |210| — | 275 | — ns
ty D-Register Hold Time 190 | — 190 | — | 315 | — ns
tHT T-Resister Hold Time 190 | — | 190 | — | 315 | — ns
tsir D-Input Register Setup Time (Global Clock) 130 | — |[110| — | 075 | — ns
tsig_pT D-Input Register Setup Time (Product Term Clock) 145 | — | 145 | — | 145 | — ns
thir D-Input Register Hold Time (Global Clock) 130 | — [150| — | 195 | — ns
tHiR pT D-Input Register Hold Time (Product Term Clock) 100 — |100| — | 118 | — ns
tcoi Register Clock to Output/Feedback MUX Time — | 075 | — | 115 | — | 105 | ns
tces Clock Enable Setup Time 200 | — |200| — | 200 | — ns
tcen Clock Enable Hold Time 000 — | 000| — | 000 | — ns
tsL Latch Setup Time (Global Clock) 100 — |100| — | 165 | — ns
tsL pT Latch Setup Time (Product Term Clock) 210 | — [ 190 | — | 215 | — ns
the Latch Hold Time 200 | — | 200 | — 117 | — ns
teoi Latch Gate to Output/Feedback MUX Time — | 03| — | 03| — |033| ns
tppL, E;(;%%%%tllo'\r/\lg;(alay through Transparent Latch to Output/ — loos| — lo2s5| — |o025| ns
tsri Asynchronous Reset or Set to Output/Feedback MUX Delay| — | 097 | — | 097 | — | 0.28 ns
tsrR Asynchronous Reset or Set Recovery Delay — 1.80 — 1.80 — 1.67 ns
Control Delays
tBoLK GLB PT Clock Delay — | 155 | — | 155 | — | 1.25 ns
tPTOLK Macrocell PT Clock Delay — 155 | — 1.55 | — 1.25 ns
tesr GLB PT Set/Reset Delay — | 183 — | 183 | — | 183 | ns
tpTSR Macrocell PT Set/Reset Delay — | 183 — | 183 | — | 272 ns
tgPTOE Global PT OE Delay — | 430 | — |420| — | 350 | ns
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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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Switching Test Conditions

Figure 12 shows the output test load that is used for AC testing. The specific values for resistance, capacitance,

voltage, and other test conditions are shown in Table 11.

Figure 12. Output Test Load, LVTTL and LYCMOS Standards

Veco
R1
Test
DUT Point
R2 I CL
B B 0213A/ispm4k
Table 11. Test Fixture Required Components
Test Condition R1 R2 CL1 Tlmlng Ref. VCCO
LVCMOS 3.3 = 1.5V LVCMOS 3.3 = 3.0V
LVCMOS I/O, (L->H,H-> L) 106Q2 | 106Q2 35pF LVCMOS 2.5 = Vp/2 LVCMOS 2.5 =2.3V
LVCMOS 1.8 =V¢co/2  |LVCMOS 1.8 = 1.65V
LVCMOS I/0 (Z -> H) © [106Q| 35pF |1.5V 3.0V
LVCMOS I/0 (Z -> L) 106Q| o 35pF |15V 3.0V
LVCMOS I/0 (H -> 2) o | 106Q 5pF Vou - 0.3 3.0V
LVCMOS I/O (L -> 2Z) 106Q| o 5pF VoL +0.3 3.0V

1. C_ includes test fixtures and probe capacitance.
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Signal Descriptions

Signal Names

Description

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

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

TDI Input — This pin is the IEEE 1149.1 Test Data In pin, used to load data.

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

GOEO0/10, GOE1/10

These pins are configured to be either Global Output Enable Input or as general 1/0
pins.

GND Ground
NC Not Connected
Vee The power supply pins for logic core and JTAG port.

CLKO/I, CLK1/I, CLK2/I, CLK3/I

These pins are configured to be either CLK input or as an input.

Vecoo Vecot

The power supply pins for each I/O bank.

Input/Output’ — These are the general purpose 1/O used by the logic array. y is GLB
reference (alpha) and z is macrocell reference (numeric). z: 0-15.

ispMACH 4032 y: A-B
ispMACH 4064 y: A-D
yzz isSpMACH 4128 y: A-H
ispMACH 4256 y: A-P
ispMACH 4384 y: A-P, AX-HX
ispMACH 4512 y: A-P, AX-PX
1. In some packages, certain I/Os are only available for use as inputs. See the signal connections table for details.
ispMACH 4000V/B/C ORP Reference Table
4032V/B/C 4064V/B/C 4128V/B/C 4256V/B/C 4384V/B/C 4512V/B/C
Number of I/Os 30" | 32 |30%]| 32 64 64 923 | 96 64 96* 128 160 128 | 192 | 128 208
Number of GLBs | 2 2 4 4 4 8 8 8 16 16 16 16 16 | 16 16 16
Number of I/Os / Mixture
GLB 16 16 8 8 16 8 12 | 12 4 8 8 10 8 8 8 of 8 & 45
81/0s/
Reference ORP 161/0s/ | 81/0Os/ |161/Os/|81/Os/|121/0Os/ |41/0Os/|81/0Os/|81/0s/|101/0Os/| 81/Os/ |81/0Os/| GLB
Table GLB GLB GLB GLB GLB GLB GLB GLB GLB GLB GLB 4(IE/OS/
LB
1. 32-macrocell device, 44 TQFP: 2 GLBs have 15 out of 16 1/Os bonded out.
2. 64-macrocells device, 44 TQFP: 2 GLBs have 7 out of 8 I/Os bonded out.
3. 128-macrocell device, 128 TQFP: 4 GLBs have 11 out of 12 1/0Os
4. 256-macrocell device, 144 TQFP: 16 GLBs have 6 1/Os per
5. 512-macrocell device: 20 GLBs have 8 I/Os per, 12 GLBs have 4 1/Os per
ispMACH 4000Z ORP Reference Table
40322 40642 41282 42562
Number of I/Os 32 32 64 64 96 64 96' 128
Number of GLBs 2 4 4 8 8 16 16 16
Number of I/Os / GLB 16 8 16 8 12 4 8 8
16 1/0s / 81/0s/ 16 1/0s / 81/0s/ 121/0s/ 41/0s/ 81/0s/ 81/0s/
Reference ORP Table GLB GLB GLB GLB GLB GLB GLB GLB

1. 256-macrocell device, 132 csBGA: 16 GLBs have 6 1/Os per
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ispMACH 4128V/B/C Logic Signal Connections: 128-Pin TQFP (Cont.)

ispMACH 4128V/B/C

Pin Number Bank Number GLB/MC/Pad ORP
105 1 VCCO (Bank 1) -
106 1 H6 HA5
107 1 H5 HA
108 1 H4 HA3
109 1 H2 HA2
110 1 H1 HAM
111 1 HO/GOEH1 H™O
112 1 CLK3/I -
113 0 GND (Bank 0) -
114 0 CLKoO/I -
115 0 VCC -
116 0 A0/GOEO AN
117 0 Al AM
118 0 A2 AN2
119 0 A4 AN3
120 0 A5 AN
121 0 A6 ANS
122 0 VCCO (Bank 0) -
123 0 GND (Bank 0) -
124 0 A8 ANG
125 0 A9 AN7
126 0 A10 A8
127 0 A12 AN9
128 0 Al14 AMA1

ispMACH 4064Z, 4128Z and 4256Z Logic Signal Connections:
132-Ball csBGA

ispMACH 40642 ispMACH 41282 ispMACH 4256Z
Ball Number |Bank Number| GLB/MC/Pad ORP GLB/MC/Pad ORP GLB/MC/Pad ORP
B1 - GND - GND - GND -
B2 - TDI - TDI - TDI -
C1 0 NC - VCCO (Bank 0) - VCCO (Bank 0) -
C3 0 NC - BO BAO Cc12 Cr6
Cc2 0 A8 A8 B1 BAM C10 Crs
D1 0 A9 AN B2 BA2 (0F:] CrM4
D3 0 A10 AMO B4 BA3 C6 C~3
D2 0 A1l AMA1 B5 B/ C4 Ccn2
E1 0 NC B6 BAS Cc2 CcM
E2 0 GND (Bank 0) - GND (Bank 0) - GND (Bank 0) -
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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
43 0 D9 D7 G4 G2
44 0 D8 DA6 G2 GM
45 0 NC? - 2 -
46 0 GND (Bank 0) - GND (Bank 0) -
47 0 VCCO (Bank 0) - VCCO (Bank 0) -
48 0 D6 D75 H12 H 6
49 0 D5 Dr4 H10 H”5
50 0 D4 DA3 H8 H~4
51 0 D2 DA2 H6 HA3
52 0 D1 DM H4 HA2
53 0 Do D~O H2 HM
54 0 CLK1/1 - CLK1/1 -
55 1 GND (Bank 1) - GND (Bank 1) -
56 1 CLK2/1 - CLK2/1 -
57 - VCC - VCC -
58 1 EO EAO 12 ™M
59 1 E1 EM 14 "2
60 1 E2 En2 16 N3
61 1 E4 EA3 18 N4
62 1 E5 End 110 N5
63 1 E6 EN5 112 "6
64 1 VCCO (Bank 1) - VCCO (Bank 1) -
65 1 GND (Bank 1) - GND (Bank 1) -
66 1 E8 En6 J2 JM
67 1 E9 EA7 J4 Jn2
68 1 E10 E~8 J6 Jn3
69 1 E12 EN9 J8 JNM
70 1 E13 EMO J10 Jn5
71 1 E14 E~MA1 Ji12 JN6
72 1 NC2 - 2 -
73 - GND - GND -
74 - TMS - TMS -
75 1 VCCO (Bank 1) - VCCO (Bank 1) -
76 1 FO F~0 K12 KNG
77 1 F1 FM K10 KNS
78 1 F2 Fr2 K8 Kn4
79 1 F4 FA3 K6 KA3
80 1 F5 Fr4 K4 Kn2
81 1 F6 FA5 K2 KM
82 1 GND (Bank 1) - GND (Bank 1) -
83 1 F8 Fr6 L14 LA7
84 1 F9 FA7 L12 L"6
85 1 F10 F~8 L10 LAS

59




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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ispPMACH 4256V/B/C/Z, 4384V/B/C, 4512V/B/C, Logic Signal Connections:
176-Pin TQFP (Cont.)

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
101 1 GND (Bank 1) - GND (Bank 1) - GND (Bank 1) -
102 1 L14 Lr7 AX14 AXNT GX14 GXn~7
103 1 L12 L6 AX12 AXNG GX12 GX"6
104 1 L10 LAS AX10 AXN5 GX10 GXN5
105 1 L8 Lr4 AX8 AXN4 GX8 GXr4
106 1 L6 LA3 AX6 AXA3 GX6 GX~3
107 1 L4 LA2 AX4 AXA2 GX4 GX"2
108 1 L2 LA AX2 AXM GX2 GXM
109 1 LO LAO AX0 AXNO GX0 GX™0
110 1 VCCO (Bank 1) - VCCO (Bank 1) - VCCO (Bank 1) -
111 1 MO MA0 DX0 DX"0 JXO0 JXM0
112 1 M2 MMM DX2 DX~ JX2 JXM
113 1 M4 MA2 DX4 DXA2 JX4 JIXN2
114 1 M6 MA3 DX6 DX~3 JX6 JXA3
115 1 M8 M4 DX8 DX"4 JX8 JXN4
116 1 M10 MA5 DX10 DX"5 JX10 JXN5
117 1 M12 M76 DX12 DX"6 JX12 JX"6
118 1 M14 MA7 DX14 DX~7 JX14 JXA7
119 1 GND (Bank 1) - GND (Bank 1) - GND (Bank 1) -
120 1 NO NAO FX0 FX7~0 NXO0 NX~0
121 1 N2 N/ FX2 FXAM NX2 NXA1
122 1 N4 NA2 FX4 FX~2 NX4 NXA2
123 1 N6 NA3 FX6 FX73 NX6 NXA3
124 1 N8 NA4 FX8 FXnr4 NX8 NX~4
125 1 N10 NAS FX10 FX~5 NX10 NXA5
126 1 N12 N/6 FX12 FXn6 NX12 NX"6
127 1 N14 NA7 FX14 FXn~7 NX14 NXA7
128 1 VCCO (Bank 1) - VCCO (Bank 1) - VCCO (Bank 1) -
129 - TDO - TDO - TDO -
130 - VCC - VCC - VCC -
131 - NC - NC - NC -
132 - NC - NC - NC -
133 - NC - NC - NC -
134 - GND - GND - GND -
135 1 014 o7 GX14 GX~7 OX14 OXr7
136 1 012 (043} GX12 GX"6 OXx12 OXn6
137 1 010 Oons GX10 GXN5 0OX10 OX"5
138 1 08 ond GX8 GX"4 OXx8 OX"4
139 1 06 on3 GX6 GXA"3 OX6 OX"3
140 1 04 on2 GX4 GXA2 OX4 OXn2
141 1 02 oM GX2 GXM Oox2 OXM
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ispMACH 4256V/B/C, 4384V/B/C, 4512V/B/C Logic Signal Connections:
256-Ball ftBGA/fpBGA

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

- - - - - - vCC - VCC -

- - GND - GND - GND - GND -
C3 - DI - DI - DI - DI -

- 0 |VCCO(Bank0)| - |VCCO (BankO)| - |VCCO (Bank0O)| - |VCCO (BankO)| -
B1 0 Cl14 CA7 Cl14 Cr9 Cl14 CA7 Cl14 CA7
F5 0 c12 Cr6 c12 cr8 c12 Cr6 ci2 Cr6
D3 0 C10 Cr5 C10 CA7 C10 Cr5 C10 Cr5
C1 0 Cs Cr C9 Cr6 C8 Cr Cs Cr
Cc2 0 C6 Cr3 C8 Cr5 C6 Cr3 C6 Cr3
E3 0 ca cr2 C6 CcM Cc4 cr2 Cc4 cr2
D2 0 Cc2 CcM ca Cr3 Cc2 CcM c2 CcM
F6 0 co Cho c2 cr2 Co Cro Co Cro
D1 0 NC - C1 CcM F6 FA3 HO HAO
E2 0 NC - Co Cro Fa4 Fr2 H4 HAY
E4 0 NC - NC - D6 D3 F4 Fr2
G5 0 NC - NC - D4 D2 F6 FA3
E1 0 NC - NC - NC - F8 Fr4

- 0 - - |[vCcCO (Bank0) | - |VCCO (Bank0)| - |VCCO (Bank0)| -

- 0 GND (Bank0) | - | GND(Bank0) | - | GND(BankO) | - | GND (Bank0) | -
F2 0 NC - NC - NC - F10 FA5
F1 0 NC - NC - D2 DM F12 Fr6
G1 0 NC - NC - DO DO F14 FA7
G6 0 NC - D14 DA9 F2 FA H8 HA2
G4 0 NC - D12 D78 FO FAO H12 HA3
H6 0 D14 D7 D10 D7 E14 EA7 G14 G7
G3 0 D12 D76 D9 D76 E12 EA6 G12 Gr6
H5 0 D10 D75 D8 D75 E10 EAS G10 G5
G2 0 D8 D/ D6 DM E8 = G8 GM
H1 0 D6 D73 D4 DA3 E6 EA3 G6 G"3
H2 0 D4 D2 D2 D2 E4 EA2 G4 G2
H3 0 D2 DM D1 DM E2 = G2 GM
H4 0 DO DAO DO DAO EO EAO GO GAO

- 0 |VCCO(Bank0)| - |VCCO (Bank0)| - |VCCO(BankO)| - |VCCO (Bank0)| -

- 0 - - | GND(Bank0) | - | GND(Bank0O) | - | GND (Bank0) | -
Ja 0 EO EAO EO EAO HO HAO Jo JA0
J3 0 E2 EAM E1 EAM H2 HA J2 JM
J2 0 E4 EA2 E2 EA2 H4 HA2 J4 JA2
J1 0 E6 EA3 E4 EA3 H6 HA3 J6 JA3
K1 0 E8 EAd E6 EAd H8 HA4 J8 JAd
J5 0 E10 EA5 E8 EA5 H10 HAS J10 JA5
K2 0 E12 EA6 E9 EA6 H12 HA6 J12 JA6
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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 4000C (1.8V) Industrial Devices

Family Part Number Macrocells | Voltage | tpp | Package | Pin/Ball Count /0 Grade
LC4032C-5T48lI 32 1.8 5 TQFP 48 32 |
LC4032C-75T48lI 32 1.8 7.5 TQFP 48 32 |
LC4032C-10T48I 32 1.8 10 TQFP 48 32 |

LC4032C
LC4032C-5T44l 32 1.8 5 TQFP 44 30 |
LC4032C-75T44l 32 1.8 7.5 TQFP 44 30 |
LC4032C-10T44l 32 1.8 10 TQFP 44 30 |
LC4064C-5T100I 64 1.8 5 TQFP 100 64 |
LC4064C-75T100I 64 1.8 7.5 TQFP 100 64 |
LC4064C-10T100I 64 1.8 10 TQFP 100 64 I
LC4064C-5T48lI 64 1.8 5 TQFP 48 32 |
LC4064C LC4064C-75T48lI 64 1.8 7.5 TQFP 48 32 |
LC4064C-10T48I 64 1.8 10 TQFP 48 32 I
LC4064C-5T44l 64 1.8 5 TQFP 44 30 |
LC4064C-75T44l 64 1.8 7.5 TQFP 44 30 |
LC4064C-10T441 64 1.8 10 TQFP 44 30 I
LC4128C-5T128I 128 1.8 5 TQFP 128 92 |
LC4128C-75T128lI 128 1.8 7.5 TQFP 128 92 |
LC4128C-10T128I 128 1.8 10 TQFP 128 92 I
LC4128C
LC4128C-5T100I 128 1.8 5 TQFP 100 64 |
LC4128C-75T100I 128 1.8 7.5 TQFP 100 64 |
LC4128C-10T100I 128 1.8 10 TQFP 100 64 I
LC4256C-5FT256Al 256 1.8 5 ftBGA 256 128 |
LC4256C-75FT256Al 256 1.8 7.5 ftBGA 256 128 |
LC4256C-10FT256Al 256 1.8 10 ftBGA 256 128 I
LC4256C-5FT2568BI 256 1.8 5 ftBGA 256 160 |
LC4256C-75FT256BI 256 1.8 7.5 ftBGA 256 160 |
LC4256C-10FT256BI 256 1.8 10 ftBGA 256 160 I
LC4256C-5F256Al 256 1.8 5 fpBGA 256 128 |
LC4256C-75F256Al 256 1.8 7.5 fpBGA 256 128 |
LC4256C-10F256Al 256 1.8 10 fpBGA 256 128 |
LC4256C
LC4256C-5F256BI' 256 1.8 5 fpBGA 256 160 |
LC4256C-75F256BI 256 1.8 7.5 fpBGA 256 160 |
LC4256C-10F256BI 256 1.8 10 fpBGA 256 160 |
LC4256C-5T176l 256 1.8 5 TQFP 176 128 |
LC4256C-75T176I 256 1.8 7.5 TQFP 176 128 |
LC4256C-10T176I 256 1.8 10 TQFP 176 128 |
LC4256C-5T100I 256 1.8 5 TQFP 100 64 |
LC4256C-75T100I 256 1.8 7.5 TQFP 100 64 |
LC4256C-10T100I 256 1.8 10 TQFP 100 64 I
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ispMACH 4000B (2.5V) Industrial Devices

Family Part Number Macrocells | Voltage | tpp | Package | Pin/Ball Count /0 Grade
LC4032B-5T48I 32 25 5 TQFP 48 32 I
LC4032B-75T48I 32 25 7.5 TQFP 48 32 I
LC4032B-10T48lI 32 25 10 TQFP 48 32 I

LC4032B
LC4032B-5T44l 32 25 5 TQFP 44 30 I
LC4032B-75T44l 32 25 7.5 TQFP 44 30 I
LC4032B-10T44l 32 25 10 TQFP 44 30 I
LC4064B-5T100I 64 25 5 TQFP 100 64 I
LC4064B-75T100I 64 25 7.5 TQFP 100 64 I
LC4064B-10T100I 64 25 10 TQFP 100 64 |
LC4064B-5T48I 64 25 5 TQFP 48 32 I
LC4064B LC4064B-75T48I 64 25 7.5 TQFP 48 32 I
LC4064B-10T48lI 64 25 10 TQFP 48 32 I
LC4064B-5T44l 64 25 5 TQFP 44 30 I
LC4064B-75T44l 64 25 7.5 TQFP 44 30 I
LC4064B-10T44l 64 25 10 TQFP 44 30 I
LC4128B-5T128I 128 2.5 5 TQFP 128 92 I
LC4128B-75T128I 128 25 7.5 TQFP 128 92 I
LC4128B-10T128I 128 25 10 TQFP 128 92 I
LC4128B
LC4128B-5T100I 128 25 5 TQFP 100 64 I
LC4128B-75T100I 128 25 7.5 TQFP 100 64 I
LC4128B-10T100I 128 25 10 TQFP 100 64 I
LC4256B-5FT256Al 256 25 5 ftBGA 256 128 I
LC4256B-75FT256Al 256 25 7.5 ftBGA 256 128 I
LC4256B-10FT256Al 256 25 10 ftBGA 256 128 I
LC4256B-5FT256BI 256 25 5 ftBGA 256 160 I
LC4256B-75FT256BI 256 25 7.5 ftBGA 256 160 I
LC4256B-10FT256BI 256 25 10 ftBGA 256 160 I
LC4256B-5F256Al 256 25 5 fpBGA 256 128 |
LC4256B-75F256Al' 256 25 7.5 fpBGA 256 128 I
LC4256B-10F256Al' 256 25 10 fpBGA 256 128 I
LC4256B
LC4256B-5F256BI' 256 25 5 fpBGA 256 160 |
LC4256B-75F256BI' 256 25 7.5 fpBGA 256 160 I
LC4256B-10F256Bl' 256 25 10 fpBGA 256 160 I
LC4256B-5T176l 256 25 5 TQFP 176 128 I
LC4256B-75T176I 256 25 7.5 TQFP 176 128 I
LC4256B-10T176I 256 25 10 TQFP 176 128 |
LC4256B-5T100I 256 25 5 TQFP 100 64 I
LC4256B-75T100I 256 25 7.5 TQFP 100 64 I
LC4256B-10T100I 256 25 10 TQFP 100 64 I
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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 4000V (3.3V) Extended Temperature Devices

Device Part Number Macrocells | Voltage | tpp | Package | Pin/Ball Count /0 Grade
LC4032V-75T48E 32 3.3 7.5 TQFP 48 32 E
LC4032V
LC4032V-75T44E 32 3.3 7.5 TQFP 44 30 E
LC4064V-75T100E 64 3.3 7.5 TQFP 100 64 E
LC4064V LC4064V-75T48E 64 3.3 7.5 TQFP 48 32 E
LC4064V-75T44E 64 3.3 7.5 TQFP 44 30 E
LC4128V-75T144E 128 3.3 7.5 TQFP 144 96 E
LC4128V LC4128V-75T128E 128 3.3 7.5 TQFP 128 92 E
LC4128V-75T100E 128 3.3 7.5 TQFP 100 64 E
LC4256V-75T176E 256 3.3 7.5 TQFP 176 128 E
LC4256V LC4256V-75T144E 256 3.3 7.5 TQFP 144 96 E
LC4256V-75T100E 256 3.3 7.5 TQFP 100 64 E
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Lead-Free Packaging
ispMACH 4000Z (Zero Power, 1.8V) Lead-Free Commercial Devices

Device Part Number Macrocells | Voltage | tpp Package P(I:Igl?natl ! /0 | Grade
LC4032ZC-35MN56C 32 1.8 3.5 |Lead-free csBGA 56 32 C
LC4032ZC-5MN56C 32 1.8 5 |Lead-free csBGA 56 32 C

LC40327C LC4032ZC-75MN56C 32 1.8 7.5 |Lead-free csBGA 56 32 C
LC4032ZC-35TN48C 32 1.8 3.5 |Lead-free TQFP 48 32 C
LC4032ZC-5TN48C 32 1.8 5 |Lead-free TQFP 48 32 C
LC4032ZC-75TN48C 32 1.8 7.5 |Lead-free TQFP 48 32 C
LC4064ZC-37MN132C 64 1.8 3.7 |Lead-free csBGA 132 64 C
LC4064ZC-5MN132C 64 1.8 5 |Lead-free csBGA 132 64 C
LC4064ZC-75MN132C 64 1.8 7.5 |Lead-free csBGA 132 64 C
LC4064ZC-37TN100C 64 1.8 3.7 |Lead-free TQFP 100 64 C
LC4064ZC-5TN100C 64 1.8 5 |Lead-free TQFP 100 64 C

LC40647C LC4064ZC-75TN100C 64 1.8 7.5 |Lead-free TQFP 100 64 C
LC4064ZC-37MN56C 64 1.8 3.7 |Lead-free csBGA 56 32 C
LC4064ZC-5MN56C 64 1.8 5 |Lead-free csBGA 56 32 C
LC4064ZC-75MN56C 64 1.8 7.5 |Lead-free csBGA 56 32 C
LC4064ZC-37TN48C 64 1.8 3.7 |Lead-free TQFP 48 32 C
LC4064ZC-5TN48C 64 1.8 5 |Lead-free TQFP 48 32 C
LC4064ZC-75TN48C 64 1.8 7.5 |Lead-free TQFP 48 32 C
LC4128ZC-42MN132C 128 1.8 4.2 |Lead-free csBGA 132 96 C
LC4128ZC-75MN132C 128 1.8 7.5 |Lead-free csBGA 132 96 C

LC41282C LC4128ZC-42TN100C 128 1.8 4.2 |Lead-free TQFP 100 64 C
LC41282C-75TN100C 128 1.8 7.5 |Lead-free TQFP 100 64 C
LC4256ZC-45TN176C 256 1.8 4.5 |Lead-free TQFP 176 128 C
LC4256ZC-75TN176C 256 1.8 7.5 |Lead-free TQFP 176 128 C
LC4256ZC-45MN132C 256 1.8 4.5 |Lead-free csBGA 132 96 C

LC42562C LC4256ZC-75MN132C 256 1.8 7.5 |Lead-free csBGA 132 96 C
LC4256ZC-45TN100C 256 1.8 4.5 |Lead-free TQFP 100 64 C
LC4256ZC-75TN100C 256 1.8 7.5 |Lead-free TQFP 100 64 C

ispMACH 4000Z (Zero Power, 1.8V) Lead-Free Industrial Devices
Pin/Ball

Device Part Number Macrocells | Voltage | tpp Package Count 1/0 Grade
LC4032ZC-5MN561 32 1.8 5 |Lead-free csBGA 56 32 |

LC40327C LC4032ZC-75MN56I 32 1.8 7.5 |Lead-free csBGA 56 32 |
LC4032ZC-5TN48lI 32 1.8 5 |Lead-free TQFP 48 32 |
LC4032ZC-75TN48lI 32 1.8 7.5 |Lead-free TQFP 48 32 |
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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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