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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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Product Term Allocator

The product term allocator assigns product terms from a cluster to either logic or control applications as required
by the design being implemented. Product terms that are used as logic are steered into a 5-input OR gate associ-
ated with the cluster. Product terms that used for control are steered either to the macrocell or 1/O cell associated
with the cluster. Table 3 shows the available functions for each of the five product terms in the cluster. The OR gate
output connects to the associated 1/O cell, providing a fast path for narrow combinatorial functions, and to the logic
allocator.

Table 3. Individual PT Steering

Product Term Logic Control
PTn Logic PT Single PT for XOR/OR
PTn+1 Logic PT Individual Clock (PT Clock)
PTn+2 Logic PT Individual Initialization or Individual Clock Enable (PT Initialization/CE)
PTn+3 Logic PT Individual Initialization (PT Initialization)
PTn+4 Logic PT Individual OE (PTOE)

Cluster Allocator

The cluster allocator allows clusters to be steered to neighboring macrocells, thus allowing the creation of functions
with more product terms. Table 4 shows which clusters can be steered to which macrocells. Used in this manner,
the cluster allocator can be used to form functions of up to 20 product terms. Additionally, the cluster allocator
accepts inputs from the wide steering logic. Using these inputs, functions up to 80 product terms can be created.

Table 4. Available Clusters for Each Macrocell

Macrocell Available Clusters
MO — Co C1 Cc2
M1 co C1 c2 C3
M2 C1 Cc2 C3 C4
M3 Cc2 C3 C4 C5
M4 C3 C4 C5 C6
M5 C4 C5 C6 C7
M6 C5 C6 C7 C8
M7 C6 Cc7 cs C9
M8 C7 C8 C9 C10
M9 C8 C9 c10 C11
M10 C9 C10 C11 C12
M11 C10 C11 Cci12 C13
M12 Cc11 C12 C13 C14
M13 Cc12 C13 C14 C15
M14 C13 C14 C15 —
M15 C14 C15 — —

Wide Steering Logic
The wide steering logic allows the output of the cluster allocator n to be connected to the input of the cluster alloca-
tor n+4. Thus, cluster chains can be formed with up to 80 product terms, supporting wide product term functions

and allowing performance to be increased through a single GLB implementation. Table 5 shows the product term
chains.
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Table 7. ORP Combinations for I/O Blocks with 16 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 M3, M4, M5, M6, M7, M8, M9, M10
I/0 4 M4, M5, M6, M7, M8, M9, M10, M11
/05 M5, M6, M7, M8, M9, M10, M11, M12
I/O 6 M6, M7, M8, M9, M10, M11, M12, M13
/07 M7, M8, M9, M10, M11, M12, M13, M14
/08 M8, M9, M10, M11, M12, M13, M14, M15
I/0 9 M9, M10, M11, M12, M13, M14, M15, MO
/0 10 M10, M11, M12, M13, M14, M15, MO, M1
1/0 11 M11, M12, M13, M14, M15, MO, M1, M2
/012 M12, M13, M14, M15, MO, M1, M2, M3
/013 M13, M14, M15, M0, M1, M2, M3, M4
1/0 14 M14, M15, MO, M1, M2, M3, M4, M5
I/0 15 M15, MO, M1, M2, M3, M4, M5, M6

Table 8. ORP Combinations for I/O Blocks with 4 I/Os

1/0 Cell Available Macrocells
/00 MO, M1, M2, M3, M4, M5, M6, M7
I/01 M4, M5, M6, M7, M8, M9, M10, M11
I/0 2 M8, M9, M10, M11, M12, M13, M14, M15
I/0 3 M12, M13, M14, M15, MO, M1, M2, M3

Table 9. ORP Combinations for I/O Blocks with 10 I/Os

1/0 Cell Available Macrocells
/00 MO, M1, M2, M3, M4, M5, M6, M7
I/0 1 M2, M3, M4, M5, M6, M7, M8, M9
I/0 2 M4, M5, M6, M7, M8, M9, M10, M11
I/0 3 M6, M7, M8, M9, M10, M11, M12, M13
I/O 4 M8, M9, M10, M11, M12, M13, M14, M15
I/0 5 M10, M11, M12, M13, M14, M15, MO, M1
I/0 6 M12, M13, M14, M15, MO, M1, M2, M3
/107 M14, M15, MO, M1, M2, M3, M4, M5
I/0 8 M2, M3, M4, M5, M6, M7, M8, M9
/09 M10, M11, M12, M13, M14, M15, MO, M1

10
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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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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.

15
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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

18
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ispMACH 4000Z External Switching Characteristics

Over Recommended Operating Conditions

-35 -37 -42
Parameter Description™ 23 Min. | Max. | Min. | Max. | Min. | Max. Units

trD 5-PT bypass combinatorial propagation delay — 3.5 — 3.7 — 4.2 ns
20-PT combinatorial propagation delay . . -

tPo_mC through macrocell 44 47 57 ns

ts GLB register setup time before clock 2.2 — 25 — 2.7 — ns
GLB register setup time before clock with . . .

tsT T-type register 2.4 27 2.9 ns
GLB register setup time before clock, input . - .

tsir register path 1.0 1.1 1.3 ns

toimz EOI]S register setup time before clock with zero 20 . 24 - 26 . 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

thir register path 1.0 — 1.0 — 1.3 — ns
GLB register hold time after clock, input

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

tco GLB register clock-to-output delay — 3.0 — 3.2 — 3.5 ns

tR External reset pin to output delay — 5.0 — 6.0 — 7.3 ns

trw External reset pulse duration 1.5 — 1.7 — 2.0 — ns
Input to output local product term output

tPTOE/DIS enF;bIe/disa%Ie P P - 7.0 - 8.0 - 8.0 ns
Input to output global product term output

laPTOE/DIS enF;bIe/disagle ° P P - 6.5 - 7.0 - 8.0 ns

tcoEDIS Global OE input to output enable/disable — 4.5 — 4.5 — 4.8 ns

tcw Global clock width, high or low 1.0 — 1.5 — 1.8 — ns
Global gate width low (for low transparent) or . . .

taw high (for high transparent) 1.0 1.5 1.8 ns

twir Input register clock width, high or low 1.0 — 1.5 — 1.8 — ns

fmax’ Clock frequency with internal feedback — 267 — 250 — 220 MHz
clock frequency with external feedback,

f Ext. — 192 — 175 — 161 MHz

wax BXL) 117 (s + teo]

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 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 Timing Adders *

Adder Base -35 -37 -42
Type Parameter Description Min Max. Min. Max. Min Max. | Units

Optional Delay Adders
tinDio tiINREG Input register delay — 1.00 — 1.00 — 1.30 ns
texp tMCELL (F;gl);iyuct term expander . 0.40 . 0.40 . 0.45 ns
torp - doé’g;,“t routing pool — | o040 | — |04 | — | o040 | ns
tBLA tRouTE ﬁgdgé%’z' blockload- | _ 1 904 | — | 005 | — | 005 | ns
tjo1 Input Adjusters
LVTTL_in tin, taoLk N, teoe  |Using LVTTL standard — 0.60 — 0.60 — 0.60 ns
LVCMOS33_|n tIN, tGCLK_IN, tGOE ;Jtzl:galFXCMos 3.3 _ 0.60 . 0.60 _ 0.60 ns
LVCMOS25_|n tIN, tGCLK_IN, tGOE ;Jtzl:galFXCMos 2.5 _ 0.60 . 0.60 _ 0.60 ns
LVCMOSH1 8_in tIN, tGCLK_IN, tGOE ;Jtzl:galFXCMos 1.8 _ 0.00 . 0.00 _ 0.00 ns
PCI_in N, tacLk N, teoE |LrJ1;|Stg PCI compatible . 0.60 . 0.60 . 0.60 ns
tjoo Output Adjusters
LVTTL_out tgur ten, tois ‘IQ‘IL'Jlt_pkL)JLt;f(fzgpﬂgured as . 0.20 . 0.20 . 0.20 ns
LVCMOS33_out |tgyr ten, tnis ggwtgu?fc;r:flgured as . 0.20 . 0.20 . 0.20 ns
LVCMOS25_out  |tgyr ten, tpis ggt\?ttj)tu(f:f%r:ﬂgured as . 0.10 . 0.10 . 0.10 ns
LVCMOS18_out |tgyr ten, tpis ?gt\;;ntj)tu?fc;r:flgured as . 0.00 . 0.00 . 0.00 ns
PCI_out tsur ten, tois Output configured as . . .

PCI compatible buffer 0.20 0.20 020 | ns
Slow Slew tuF 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 the use of these adders.
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Power Consumption

ICC (MmA)

Power Estimation Coefficients'

100

40

20

ispMACH 4000Z
Typical Igc vs. Frequency
(Preliminary Information)

4256ZC

IcC (MmA)

41282C

4064ZC
4032zC

Typical Icc vs. Frequency

ispMACH 4000C

ispMACH 4000V/B
Typical Igc vs. Frequency

IcC (MmA)

4064C
4032C
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Frequency (MHz)

Note: The devices are configured with maximum number
of 16-bit counters, typical current at 1.8V, 25°C.

50

100

150 200 250
Frequency (MHz)

Note: The devices are configured with maximum number
of 16-bit counters, typical current at 1.8V, 25°C.

300 350 400 0 50 100 150 200 250 300 350 400
Frequency (MHz)

Note: The devices are configured with maximum number
of 16-bit counters, typical current at 3.3V, 2.5V, 25°C.

Device A B
ispMACH 4032V/B 11.3 0.010
ispMACH 4032C 1.3 0.010
ispMACH 4064V/B 11.5 0.010
ispMACH 4064C 1.5 0.010
isp)MACH 4128V/B 11.5 0.011
ispMACH 4128C 1.5 0.011
ispMACH 4256V/B 12 0.011
ispMACH 4256C 2 0.011
ispMACH 4384V/B 12.5 0.013
ispMACH 4384C 25 0.013
isp)MACH 4512V/B 13 0.013
ispMACH 4512C 3 0.013
ispMACH 4032zC 0.010 0.010
isp)MACH 4064ZC 0.011 0.010
ispMACH 41282C 0.012 0.010
ispMACH 4256ZC 0.013 0.010

1. For further information about the use of these coefficients, refer to TN1005, Power Esti-
mation in ispMACH 4000V/B/C/Z Devices.
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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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Lattice Semiconductor ispMACH 4000V/B/C/Z Family Data Sheet

ispMACH 4032V/B/C and 4064V/B/C Logic Signal Connections:
44-Pin TQFP

ispMACH 4032V/B/C ispMACH 4064V/B/C
Pin Number Bank Number GLB/MC/Pad ORP GLB/MC/Pad ORP
1 - TDI - TDI -
2 0 A5 ANS A10 ANS
3 0 A6 ANG A12 ANG
4 0 A7 AN7 Al4 AN7
5 0 GND (Bank 0) - GND (Bank 0) -
6 0 VCCO (Bank 0) - VCCO (Bank 0) -
7 0 A8 A8 BO BAO
8 0 A9 A9 B2 BM
9 0 A10 AMO B4 BA2
10 - TCK - TCK -
11 - VCC - VCC -
12 - GND - GND -
13 0 A12 AM2 B8 BM
14 0 A13 AM3 B10 BA5S
15 0 Al4 ANM4 B12 B"6
16 0 A15 AM5 B14 BA7
17 1 CLK2/1 - CLK2/I -
18 1 BO BAO Co CnO
19 1 B1 BA1 c2 CM
20 1 B2 BA2 C4 cr2
21 1 B3 BA3 C6 Cr3
22 1 B4 BM C8 CM
23 - TMS - TMS -
24 1 B5 BAS C10 Cr5
25 1 B6 BA6 C12 C6
26 1 B7 BA7 C14 Cr7
27 1 GND (Bank 1) - GND (Bank 1) -
28 1 VCCO (Bank 1) - VCCO (Bank 1) -
29 1 B8 BA8 DO D70
30 1 B9 BN9 D2 DM
31 1 B10 BA10O D4 DA2
32 - TDO - TDO -
33 - VCC - VCC -
34 - GND - GND -
35 1 B12 BA12 D8 DM
36 1 B13 BAM3 D10 D75
37 1 B14 BA4 D12 D76
38 1 B15/GOE1 BAM5 D14/GOE1 DA7
39 0 CLKo/I - CLKo/I -
40 0 AO0/GOEQ AN AO/GOEQ AN
41 0 Al AM A2 AM
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Lattice Semiconductor ispMACH 4000V/B/C/Z Family Data Sheet

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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Lattice Semiconductor

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

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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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
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
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Lattice Semiconductor

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

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
19 0 D4 DA2 E4 E~2 G4 Gn2
20 0 D2 DM E2 EM G2 GM
21 0 DO D/O EO ENO GO G”O
22 0 VCCO (Bank 0) - VCCO (Bank 0) - VCCO (Bank 0) -
23 0 EO ENO HO HAO Jo Jn0
24 0 E2 EM H2 HM J2 JM
25 0 E4 E~2 H4 HA2 J4 JN2
26 0 E6 EA3 H6 HA3 Jé JN3
27 0 E8 EN H8 H J8 M
28 0 E10 EN5 H10 HA5 J10 Jn5
29 0 E12 EN6 H12 H/ 6 J12 Jn6
30 0 E14 EA7 H14 HA7 J14 JN7
31 0 GND (Bank 0) - GND (Bank 0) - GND (Bank 0) -
32 0 FO FA0 Jo Jn0 NO N~
33 0 F2 FM J2 JM N2 N/
34 0 F4 Fr2 J4 JN2 N4 NA2
35 0 F6 FA3 Jé JN3 N6 NA3
36 0 F8 FAr4 J8 M N8 N4
37 0 F10 FA5 J10 Jn5 N10 NAS
38 0 F12 F/6 J12 Jn6 N12 N/ 6
39 0 F14 FA7 J14 N7 N14 NA7
40 0 VCCO (Bank 0) - VCCO (Bank 0) - VCCO (Bank 0) -
4 - TCK - TCK - TCK -
42 - VCC - VCC - VCC -
43 - NC - NC - NC -
44 - NC - NC - NC -
45 - NC - NC - NC -
46 - GND - GND (Bank 0) - GND -
47 0 G14 Gn7 K14 KA7 014 on7
48 0 G112 G"6 K12 K"6 012 076
49 0 G10 Gn5 K10 Kn5 010 On5
50 0 G8 GM K8 KN4 08 orMd
51 0 G6 GN3 K6 KA3 06 on3
52 0 G4 G2 K4 KA2 04 on2
53 0 G2 GM K2 KM 02 oM
54 0 GO G"O KO KNO 00 Oonro
55 0 GND (Bank 0) - GND (Bank 0) - GND (Bank 0) -
56 0 VCCO (Bank 0) - VCCO (Bank 0) - VCCO (Bank 0) -
57 0 H14 HA7 L14 LA7 P14 PA7
58 0 H12 H"6 L12 L"6 P12 P76
59 0 H10 HAS L10 LAS P10 P75
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ispMACH 4000V/B/C/Z Family Data Sheet

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
R14 1 J10 Jns J10 Nv4 N10 NAS BX10 BX~5
P13 1 Ji12 JN6 Ji2 J8 N12 NAG BX12 BX"6
N13 1 J14 N7 J14 Jn9 N14 NA7 BX14 BX~7
M12 1 NC - NC - P4 PA2 FXO0 FX~0
T15 1 NC - NC - P6 PA3 FX2 FXMM

- - VCC - VCC - VCC - VCC -

- - GND - GND - GND - GND -

- 1 - - GND (Bank 1) - GND (Bank 1) - GND (Bank 1) -
P14 - T™MS - T™MS - T™MS - T™MS -

= 1 VCCO (Bank 1) = VCCO (Bank 1) = VCCO (Bank 1) = VCCO (Bank 1) =
L12 1 NC - NC - NC - FX4 FXA2
R16 1 NC - NC - P8 PA4 FX6 FXA3
N14 1 NC - NC - P10 P75 FX8 FX"4
P15 1 K14 Kn7 K14 KN 014 on7 CX14 CXA7
L11 1 K12 Kn6 K12 KN8 012 (0413] CX12 CXn6
P16 1 K10 KNS K10 KA7 010 on5 CX10 CXn5
K11 1 K8 KN4 K9 KNG 08 ord CX8 CXr4
M14 1 K6 KA3 K8 KNS 06 (O] CX6 CX"3
K12 1 K4 KA2 K6 KN4 04 on2 CX4 CXn2
N15 1 K2 KM K4 K"3 02 oM CX2 CXM
N16 1 KO KMNO K2 KA2 00 oo CXo0 CXn0
M15 1 NC - K1 KM BX6 BX~3 HXO0 HXA0
M13 1 NC - Ko K~O BX4 BX~2 HX4 HXM

- 1 - - VCCO (Bank 1) - VCCO (Bank 1) - VCCO (Bank 1) -

- 1 GND (Bank 1) - GND (Bank 1) - GND (Bank 1) - GND (Bank 1) -
M16 1 NC - NC - NC - FX10 FXA5
L15 1 NC - NC - P12 P76 FX12 FX"6
L16 1 NC - NC - P14 PA7 FX14 FXA7
Ji1 1 NC - L14 L~ BX2 BX™M HX8 HXA2
K15 1 NC - L12 L~8 BX0 BX~0 HX12 HXA3
J12 1 L14 LA7 L10 LA7 AX14 AXA7 GX14 GX~7
K13 1 L12 L"6 L9 L"6 AX12 AXNG GX12 GX"6
K14 1 L10 LA5 L8 LAS AX10 AXN5 GX10 GXN5
K16 1 L8 L4 L6 LN AX8 AXN GX8 GXM
J16 1 L6 L~3 L4 LA3 AX6 AXA3 GX6 GX"3
J15 1 L4 LA2 L2 LA2 AX4 AXA2 GX4 GXN2
H16 1 L2 LM L1 LM AX2 AXM GX2 GXM
J13 1 Lo L~O Lo L"O AXO0 AXNO GX0 GX"0

- 1 VCCO (Bank 1) - VCCO (Bank 1) - VCCO (Bank 1) - VCCO (Bank 1) -

- 1 - - GND (Bank 1) - GND (Bank 1) - GND (Bank 1) -
J14 1 MO MA0 MO MA0 DX0 DX"0 JX0 JXA0
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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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ispMACH 4000B (2.5V) Commercial Devices (Cont.)

Device Part Number Macrocells | Voltage | tpp | Package | Pin/Ball Count /0 Grade
LC4256B-3FT256AC 256 25 3 fiIBGA 256 128 C
LC4256B-5FT256AC 256 25 5 fiBGA 256 128 Cc
LC4256B-75FT256AC 256 25 7.5 fiBGA 256 128 C
LC4256B-3FT256BC 256 25 3 fiBGA 256 160 Cc
LC4256B-5FT256BC 256 25 5 ftBGA 256 160 C
LC4256B-75FT256BC 256 25 7.5 ftIBGA 256 160 Cc
LC4256B-3F256AC' 256 25 3 fpBGA 256 128 C
LC4256B-5F256AC' 256 25 5 fopBGA 256 128 C
LC4256B-75F256AC" 256 25 7.5 fpBGA 256 128 C

L4268 LC4256B-3F256BC' 256 25 3 fpBGA 256 160 C
LC4256B-5F256BC' 256 25 5 fopBGA 256 160 C
LC4256B-75F256BC! 256 25 7.5 fpBGA 256 160 C
LC4256B-3T176C 256 25 3 TQFP 176 128 C
LC4256B-5T176C 256 2.5 5 TQFP 176 128 Cc
LC4256B-75T176C 256 25 7.5 TQFP 176 128 C
LC4256B-3T100C 256 25 3 TQFP 100 64 C
LC4256B-5T100C 256 25 5 TQFP 100 64 C
LC4256B-75T100C 256 25 7.5 TQFP 100 64 C
LC4384B-35FT256C 384 25 3.5 fiBGA 256 192 Cc
LC4384B-5FT256C 384 2.5 5 fiBGA 256 192 Cc
LC4384B-75FT256C 384 25 7.5 ftiBGA 256 192 C
LC4384B-35F256C' 384 25 3.5 fpBGA 256 192 Cc

LC4384B LC4384B-5F256C" 384 25 5 fopBGA 256 192 C
LC4384B-75F256C" 384 25 7.5 fpBGA 256 192 C
LC4384B-35T176C 384 25 35 TQFP 176 128 C
LC4384B-5T176C 384 2.5 5 TQFP 176 128 Cc
LC4384B-75T176C 384 25 7.5 TQFP 176 128 C
LC4512B-35FT256C 512 25 3.5 fiBGA 256 208 Cc
LC4512B-5FT256C 512 25 5 fiBGA 256 208 Cc
LC4512B-75FT256C 512 25 7.5 ftiBGA 256 208 C
LC4512B-35F256C" 512 25 3.5 fpBGA 256 208 C

LC4512B LC4512B-5F256C" 512 2.5 5 fpBGA 256 208 C
LC4512B-75F256C" 512 25 7.5 fpBGA 256 208 C
LC4512B-35T176C 512 25 35 TQFP 176 128 C
LC4512B-5T176C 512 2.5 5 TQFP 176 128 Cc
LC4512B-75T176C 512 25 7.5 TQFP 176 128 C

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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