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Understanding Embedded - CPLDs (Complex
Programmable Logic Devices)

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

Applications of Embedded - CPLDs

The applications of Embedded - CPLDs span a wide range
of industries due to their flexibility and reprogrammability.
They are commonly used in telecommunications for signal
processing and in consumer electronics for managing
device interfaces. In industrial automation, CPLDs are
employed to control machinery and manage real-time
processes. They are also found in automotive systems,
enabling advanced features like driver assistance and
infotainment control. Additionally, CPLDs are crucial in
aerospace and defense applications, where they provide
the reliability and adaptability needed for mission-critical
systems.

Common Subcategories of Embedded -
CPLDs

Within the category of Embedded - CPLDs, there are
several common subcategories based on functionality and
application requirements. General-purpose CPLDs are
widely used for a variety of logic functions. High-density
CPLDs are designed to handle more complex logic
operations and larger designs, offering greater flexibility.
Low-power CPLDs are optimized for applications where
energy efficiency is critical, such as portable devices and
battery-operated systems. There are also automotive-
grade CPLDs, which are specifically designed to meet the
stringent requirements of automotive electronics,
providing robustness and reliability in harsh environments.

Types of Embedded - CPLDs

Embedded - CPLDs can be categorized into different types
based on their architecture and capabilities. Some CPLDs
are based on EEPROM technology, allowing for easy
reprogramming and data retention without power. Flash-
based CPLDs offer faster programming times and are
suitable for applications requiring frequent updates. SRAM-
based CPLDs provide high-speed operation and are ideal
for performance-critical applications. Each type of CPLD
offers unique advantages, making it important to select the
right type based on the specific needs of the project.

Considerations for Purchasing Embedded -

Details

Product Status Active

Programmable Type In System Programmable

Delay Time tpd(1) Max 7.5 ns

Voltage Supply - Internal 3V ~ 3.6V

Number of Logic Elements/Blocks 24

Number of Macrocells 384

Number of Gates -

Number of I/O 128

Operating Temperature 0°C ~ 90°C (TJ)

Mounting Type Surface Mount

Package / Case 176-LQFP

Supplier Device Package 176-TQFP (24x24)

Purchase URL https://www.e-xfl.com/product-detail/lattice-semiconductor/lc4384v-75tn176c

Email: info@E-XFL.COM Address: Room A, 16/F, Full Win Commercial Centre, 573 Nathan Road, Mongkok, Hong Kong

https://www.e-xfl.com/product/pdf/lc4384v-75tn176c-4476189
https://www.e-xfl.com
https://www.e-xfl.com/product/filter/embedded-cplds-complex-programmable-logic-devices
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Figure 2. Generic Logic Block

AND Array
The programmable AND Array consists of 36 inputs and 83 output product terms. The 36 inputs from the GRP are
used to form 72 lines in the AND Array (true and complement of the inputs). Each line in the array can be con-
nected to any of the 83 output product terms via a wired-AND. Each of the 80 logic product terms feed the logic
allocator with the remaining three control product terms feeding the Shared PT Clock, Shared PT Initialization and
Shared PT OE. The Shared PT Clock and Shared PT Initialization signals can optionally be inverted before being
fed to the macrocells.

Every set of five product terms from the 80 logic product terms forms a product term cluster starting with PT0.
There is one product term cluster for every macrocell in the GLB. Figure 3 is a graphical representation of the AND
Array.
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Figure 3. AND Array

Enhanced Logic Allocator
Within the logic allocator, product terms are allocated to macrocells in product term clusters. Each product term
cluster is associated with a macrocell. The cluster size for the ispMACH 4000 family is 4+1 (total 5) product terms.
The software automatically considers the availability and distribution of product term clusters as it fits the functions
within a GLB. The logic allocator is designed to provide three speed paths: 5-PT fast bypass path, 20-PT Speed
Locking path and an up to 80-PT path. The availability of these three paths lets designers trade timing variability for
increased performance. 

The enhanced Logic Allocator of the ispMACH 4000 family consists of the following blocks:

• Product Term Allocator
• Cluster Allocator
• Wide Steering Logic

Figure 4 shows a macrocell slice of the Logic Allocator. There are 16 such slices in the GLB.

Figure 4. Macrocell Slice
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Supply Current, ispMACH 4000V/B/C
Over Recommended Operating Conditions

Symbol Parameter Condition Min. Typ. Max. Units

ispMACH 4032V/B/C

ICC1,2,3 Operating Power Supply Current

Vcc = 3.3V — 11.8 — mA

Vcc = 2.5V — 11.8 — mA

Vcc = 1.8V — 1.8 — mA

ICC4 Standby Power Supply Current

Vcc = 3.3V — 11.3 — mA

Vcc = 2.5V — 11.3 — mA

Vcc = 1.8V — 1.3 — mA

ispMACH 4064V/B/C

ICC1,2,3 Operating Power Supply Current

Vcc = 3.3V — 12 — mA

Vcc = 2.5V — 12 — mA

Vcc = 1.8V — 2 — mA

ICC5 Standby Power Supply Current

Vcc = 3.3V — 11.5 — mA

Vcc = 2.5V — 11.5 — mA

Vcc = 1.8V — 1.5 — mA

ispMACH 4128V/B/C

ICC1,2,3 Operating Power Supply Current

Vcc = 3.3V — 12 — mA

Vcc = 2.5V — 12 — mA

Vcc = 1.8V — 2 — mA

ICC4 Standby Power Supply Current

Vcc = 3.3V — 11.5 — mA

Vcc = 2.5V — 11.5 — mA

Vcc = 1.8V — 1.5 — mA

ispMACH 4256V/B/C

ICC
1,2,3 Operating Power Supply Current

Vcc = 3.3V — 12.5 — mA

Vcc = 2.5V — 12.5 — mA

Vcc = 1.8V — 2.5 — mA

ICC
4 Standby Power Supply Current

Vcc = 3.3V — 12 — mA

Vcc = 2.5V — 12 — mA

Vcc = 1.8V — 2 — mA

ispMACH 4384V/B/C

ICC
1,2,3 Operating Power Supply Current

Vcc = 3.3V — 13.5 — mA

Vcc = 2.5V — 13.5 — mA

Vcc = 1.8V — 3.5 — mA

ICC
4 Standby Power Supply Current

Vcc = 3.3V — 12.5 — mA

Vcc = 2.5V — 12.5 — mA

Vcc = 1.8V — 2.5 — mA

ispMACH 4512V/B/C

ICC
1,2,3 Operating Power Supply Current

Vcc = 3.3V — 14 — mA

Vcc = 2.5V — 14 — mA

Vcc = 1.8V — 4 — mA
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ispMACH 4256ZC

ICC1, 2, 3, 5 Operating Power Supply Current

Vcc = 1.8V, TA = 25°C — 341 — µA

Vcc = 1.9V, TA = 70°C — 361 — µA

Vcc = 1.9V, TA = 85°C — 372 — µA

Vcc = 1.9V, TA = 125°C — 468 — µA

ICC4, 5 Standby Power Supply Current

Vcc = 1.8V, TA = 25°C — 13 — µA

Vcc = 1.9V, TA = 70°C — 32 55 µA

Vcc = 1.9V, TA = 85°C — 43 90 µA

Vcc = 1.9V, TA = 125°C — 135 — µA

1. TA = 25°C, frequency = 1.0 MHz. 
2. Device configured with 16-bit counters. 
3. ICC varies with specific device configuration and operating frequency. 
4. VCCO = 3.6V, VIN = 0V or VCCO, bus maintenance turned off. VIN above VCCO will add transient current above the specified standby ICC.
5. Includes VCCO current without output loading.

Supply Current, ispMACH 4000Z (Cont.)
Over Recommended Operating Conditions

Symbol Parameter Condition Min. Typ. Max. Units
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Timing Model
The task of determining the timing through the ispMACH 4000 family, like any CPLD, is relatively simple. The timing
model provided in Figure 11 shows the specific delay paths. Once the implementation of a given function is deter-
mined either conceptually or from the software report file, the delay path of the function can easily be determined
from the timing model. The Lattice design tools report the timing delays based on the same timing model for a par-
ticular design. Note that the internal timing parameters are given for reference only, and are not tested. The exter-
nal timing parameters are tested and guaranteed for every device. For more information on the timing model and
usage, refer to TN1004, ispMACH 4000 Timing Model Design and Usage Guidelines.

Figure 11. ispMACH 4000 Timing Model
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ispMACH 4000V/B/C/Z Power Supply and NC Connections1

Signal 44-pin TQFP2 48-pin TQFP2 56-ball csBGA3 100-pin TQFP2 128-pin TQFP2

VCC 11, 33 12, 36 K2, A9 25, 40, 75, 90 32, 51, 96, 115

VCCO0
VCCO (Bank 0) 6 6 F3 13, 33, 95 3, 17, 30, 41, 122

VCCO1
VCCO (Bank 1) 28 30 E8 45, 63, 83 58, 67, 81, 94, 105

GND 12, 34 13, 37 H3, C8 1, 26, 51, 76 1, 33, 65, 97

GND (Bank 0) 5 5 D3 7, 18, 32, 96 10, 24, 40, 113, 123

GND (Bank 1) 27 29 G8 46, 57, 68, 82 49, 59, 74, 88, 104

NC — — 4032Z: A8, B10, E1, 
E3, F8, F10, J1, K3 — —

1. All grounds must be electrically connected at the board level. However, for the purposes of I/O current loading, grounds are associated with 
the bank shown.

2. Pin orientation follows the conventional order from pin 1 marking of the top side view and counter-clockwise.
3. Pin orientation A1 starts from the upper left corner of the top side view with alphabetical order ascending vertically and numerical order 

ascending horizontally.
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42 0 A2 A^2 A4 A^2

43 0 A3 A^3 A6 A^3

44 0 A4 A^4 A8 A^4

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

Pin
Number

Bank
Number

ispMACH 4032V/B/C/Z ispMACH 4064V/B/C ispMACH 4064Z

GLB/MC/Pad ORP GLB/MC/Pad ORP GLB/MC/Pad ORP

1 - TDI - TDI - TDI -

2 0 A5 A^5 A10 A^5 A8 A^5

3 0 A6 A^6 A12 A^6 A10 A^6

4 0 A7 A^7 A14 A^7 A11 A^7

5 0 GND (Bank 0) - GND (Bank 0) - GND (Bank 0) -

6 0 VCCO (Bank 0) - VCCO (Bank 0) - VCCO (Bank 0) -

7 0 A8 A^8 B0 B^0 B15 B^7

8 0 A9 A^9 B2 B^1 B12 B^6

9 0 A10 A^10 B4 B^2 B10 B^5

10 0 A11 A^11 B6 B^3 B8 B^4

11 - TCK - TCK - TCK -

12 - VCC - VCC - VCC -

13 - GND - GND - GND -

14 0 A12 A^12 B8 B^4 B6 B^3

15 0 A13 A^13 B10 B^5 B4 B^2

16 0 A14 A^14 B12 B^6 B2 B^1

17 0 A15 A^15 B14 B^7 B0 B^0

18 0 CLK1/I - CLK1/I - CLK1/I -

19 1 CLK2/I - CLK2/I - CLK2/I -

20 1 B0 B^0 C0 C^0 C0 C^0

21 1 B1 B^1 C2 C^1 C1 C^1

22 1 B2 B^2 C4 C^2 C2 C^2

23 1 B3 B^3 C6 C^3 C4 C^3

24 1 B4 B^4 C8 C^4 C6 C^4

25 - TMS - TMS - TMS -

26 1 B5 B^5 C10 C^5 C8 C^5

27 1 B6 B^6 C12 C^6 C10 C^6

28 1 B7 B^7 C14 C^7 C11 C^7

29 1 GND (Bank 1) - GND (Bank 1) - GND (Bank 1) -

30 1 VCCO (Bank 1) - VCCO (Bank 1) - VCCO (Bank 1) -

31 1 B8 B^8 D0 D^0 D15 D^7

32 1 B9 B^9 D2 D^1 D12 D^6

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

Pin Number Bank Number

ispMACH 4032V/B/C ispMACH 4064V/B/C

GLB/MC/Pad ORP GLB/MC/Pad ORP
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33 1 B10 B^10 D4 D^2 D10 D^5

34 1 B11 B^11 D6 D^3 D8 D^4

35 - TDO - TDO - TDO -

36 - VCC - VCC - VCC -

37 - GND - GND - GND -

38 1 B12 B^12 D8 D^4 D6 D^3

39 1 B13 B^13 D10 D^5 D4 D^2

40 1 B14 B^14 D12 D^6 D2 D^1

41 1 B15/GOE1 B^15 D14/GOE1 D^7 D0/GOE1 D^0

42 1 CLK3/I - CLK3/I - CLK3/I -

43 0 CLK0/I - CLK0/I - CLK0/I -

44 0 A0/GOE0 A^0 A0/GOE0 A^0 A0/GOE0 A^0

45 0 A1 A^1 A2 A^1 A1 A^1

46 0 A2 A^2 A4 A^2 A2 A^2

47 0 A3 A^3 A6 A^3 A4 A^3

48 0 A4 A^4 A8 A^4 A6 A^4

ispMACH 4032Z and 4064Z Logic Signal Connections: 56-Ball csBGA

Ball Number Bank Number

ispMACH 4032Z ispMACH 4064Z

GLB/MC/Pad ORP GLB/MC/Pad ORP

B1 - TDI - TDI -

C3 0 A5 A^5 A8 A^5

C1 0 A6 A^6 A10 A^6

D1 0 A7 A^7 A11 A^7

D3 0 GND (Bank 0) - GND (Bank 0) -

E3 0 NC1 - I1 -

E1 0 NC1 - I1 -

F3 0 VCCO (Bank 0) - VCCO (Bank 0) -

F1 0 A8 A^8 B15 B^7

G3 0 A9 A^9 B12 B^6

G1 0 A10 A^10 B10 B^5

H1 0 A11 A^11 B8 B^4

J1 0 NC - I -

K1 - TCK - TCK -

K2 - VCC - VCC -

H3 - GND - GND -

K3 - NC1 - I1 -

K4 0 A12 A^12 B6 B^3

H4 0 A13 A^13 B4 B^2

H5 0 A14 A^14 B2 B^1

ispMACH 4032V/B/C/Z and 4064V/B/C/Z Logic Signal Connections: 
48-Pin TQFP (Cont.)

Pin
Number

Bank
Number

ispMACH 4032V/B/C/Z ispMACH 4064V/B/C ispMACH 4064Z

GLB/MC/Pad ORP GLB/MC/Pad ORP GLB/MC/Pad ORP



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

54

105 1 VCCO (Bank 1) -

106 1 H6 H^5

107 1 H5 H^4

108 1 H4 H^3

109 1 H2 H^2

110 1 H1 H^1

111 1 H0/GOE1 H^0

112 1 CLK3/I -

113 0 GND (Bank 0) -

114 0 CLK0/I -

115 0 VCC -

116 0 A0/GOE0 A^0

117 0 A1 A^1

118 0 A2 A^2

119 0 A4 A^3

120 0 A5 A^4

121 0 A6 A^5

122 0 VCCO (Bank 0) -

123 0 GND (Bank 0) -

124 0 A8 A^6

125 0 A9 A^7

126 0 A10 A^8

127 0 A12 A^9

128 0 A14 A^11

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

Ball Number Bank Number

ispMACH 4064Z ispMACH 4128Z ispMACH 4256Z

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 - B0 B^0 C12 C^6

C2 0 A8 A^8 B1 B^1 C10 C^5

D1 0 A9 A^9 B2 B^2 C8 C^4

D3 0 A10 A^10 B4 B^3 C6 C^3

D2 0 A11 A^11 B5 B^4 C4 C^2

E1 0 NC  B6 B^5 C2 C^1

E2 0 GND (Bank 0) - GND (Bank 0) - GND (Bank 0) -

ispMACH 4128V/B/C Logic Signal Connections: 128-Pin TQFP (Cont.)

Pin Number Bank Number

ispMACH 4128V/B/C

GLB/MC/Pad ORP
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P8 1 NC1 - NC1 - I1 -

M8 1 NC - E0 E^0 I2 I^1

P9 1 C0 C^0 E1 E^1 I4 I^2

N9 1 C1 C^1 E2 E^2 I6 I^3

M9 1 C2 C^2 E4 E^3 I8 I^4

N10 1 C3 C^3 E5 E^4 I10 I^5

P10 1 NC - E6 E^5 I12 I^6

M10 1 VCCO (Bank 1) - VCCO (Bank 1) - VCCO (Bank 1) -

N11 1 GND (Bank 1) - GND (Bank 1) - GND (Bank 1) -

P11 1 NC - E8 E^6 J2 J^1

M11 1 C4 C^4 E9 E^7 J4 J^2

P12 1 C5 C^5 E10 E^8 J6 J^3

N12 1 C6 C^6 E12 E^9 J8 J^4

P13 1 C7 C^7 E13 E^10 J10 J^5

P14 1 NC - E14 E^11 J12 J^6

N14 - GND - GND - GND -

N13 - TMS - TMS - TMS -

M14 1 NC - VCCO (Bank 1) - VCCO (Bank 1) -

M12 1 NC - F0 F^0 K12 K^6

M13 1 C8 C^8 F1 F^1 K10 K^5

L14 1 C9 C^9 F2 F^2 K8 K^4

L12 1 C10 C^10 F4 F^3 K6 K^3

L13 1 C11 C^11 F5 F^4 K4 K^2

K14 1 NC - F6 F^5 K2 K^1

K13 1 GND (Bank 1) - GND (Bank 1) - GND (Bank 1) -

K12 1 NC - F8 F^6 L12 L^6

J13 1 C12 C^12 F9 F^7 L10 L^5

J14 1 C13 C^13 F10 F^8 L8 L^4

J12 1 C14 C^14 F12 F^9 L6 L^3

H14 1 C15 C^15 F13 F^10 L4 L^2

H13 1 I - F14 F^11 L2 L^1

H12 1 VCCO (Bank 1) - VCCO (Bank 1) - VCCO (Bank 1) -

G13 1 NC - G14 G^11 M2 M^1

G14 1 NC - G13 G^10 M4 M^2

G12 1 D15 D^15 G12 G^9 M6 M^3

F14 1 D14 D^14 G10 G^8 M8 M^4

F13 1 D13 D^13 G9 G^7 M10 M^5

F12 1 D12 D^12 G8 G^6 M12 M^6

E13 1 GND (Bank 1) - GND (Bank 1) - GND (Bank 1) -

E14 1 NC - G6 G^5 N2 N^1

E12 1 D11 D^11 G5 G^4 N4 N^2

ispMACH 4064Z, 4128Z and 4256Z Logic Signal Connections: 
132-Ball csBGA (Cont.)

Ball Number Bank Number

ispMACH 4064Z ispMACH 4128Z ispMACH 4256Z

GLB/MC/Pad ORP GLB/MC/Pad ORP GLB/MC/Pad ORP
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86 1 F12 F^9 L8 L^4

87 1 F13 F^10 L6 L^3

88 1 F14 F^11 L4 L^2

89 1 NC2 - I2 -

90 1 GND (Bank 1)1 - NC1 -

91 1 VCCO (Bank 1) - VCCO (Bank 1) -

92 1 NC2 - I2 -

93 1 G14 G^11 M2 M^1

94 1 G13 G^10 M4 M^2

95 1 G12 G^9 M6 M^3

96 1 G10 G^8 M8 M^4

97 1 G9 G^7 M10 M^5

98 1 G8 G^6 M12 M^6

99 1 GND (Bank 1) - GND (Bank 1) -

100 1 G6 G^5 N2 N^1

101 1 G5 G^4 N4 N^2

102 1 G4 G^3 N6 N^3

103 1 G2 G^2 N8 N^4

104 1 G1 G^1 N10 N^5

105 1 G0 G^0 N12 N^6

106 1 VCCO (Bank 1) - VCCO (Bank 1) -

107 - TDO - TDO -

108 - VCC - VCC -

109 - GND - GND -

110 1 NC2 - I2 -

111 1 H14 H^11 O12 O^6

112 1 H13 H^10 O10 O^5

113 1 H12 H^9 O8 O^4

114 1 H10 H^8 O6 O^3

115 1 H9 H^7 O4 O^2

116 1 H8 H^6 O2 O^1

117 1 NC2 - I2 -

118 1 GND (Bank 1) - GND (Bank 1) -

119 1 VCCO (Bank 1) - VCCO (Bank 1) -

120 1 H6 H^5 P12 P^6

121 1 H5 H^4 P10 P^5

122 1 H4 H^3 P8 P^4

123 1 H2 H^2 P6 P^3

124 1 H1 H^1 P4 P^2

125 1 H0/GOE1 H^0 P2/GOE1 P^1

126 1 CLK3/I - CLK3/I -

127 0 GND (Bank 0) - GND (Bank 0) -

128 0 CLK0/I - CLK0/I -

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

Pin Number Bank Number

ispMACH 4128V ispMACH 4256V

GLB/MC/Pad ORP GLB/MC/Pad ORP
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19 0 D4 D^2 E4 E^2 G4 G^2

20 0 D2 D^1 E2 E^1 G2 G^1

21 0 D0 D^0 E0 E^0 G0 G^0

22 0 VCCO (Bank 0) - VCCO (Bank 0) - VCCO (Bank 0) -

23 0 E0 E^0 H0 H^0 J0 J^0

24 0 E2 E^1 H2 H^1 J2 J^1

25 0 E4 E^2 H4 H^2 J4 J^2

26 0 E6 E^3 H6 H^3 J6 J^3

27 0 E8 E^4 H8 H^4 J8 J^4

28 0 E10 E^5 H10 H^5 J10 J^5

29 0 E12 E^6 H12 H^6 J12 J^6

30 0 E14 E^7 H14 H^7 J14 J^7

31 0 GND (Bank 0) - GND (Bank 0) - GND (Bank 0) -

32 0 F0 F^0 J0 J^0 N0 N^0

33 0 F2 F^1 J2 J^1 N2 N^1

34 0 F4 F^2 J4 J^2 N4 N^2

35 0 F6 F^3 J6 J^3 N6 N^3

36 0 F8 F^4 J8 J^4 N8 N^4

37 0 F10 F^5 J10 J^5 N10 N^5

38 0 F12 F^6 J12 J^6 N12 N^6

39 0 F14 F^7 J14 J^7 N14 N^7

40 0 VCCO (Bank 0) - VCCO (Bank 0) - VCCO (Bank 0) -

41 - 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 G^7 K14 K^7 O14 O^7

48 0 G12 G^6 K12 K^6 O12 O^6

49 0 G10 G^5 K10 K^5 O10 O^5

50 0 G8 G^4 K8 K^4 O8 O^4

51 0 G6 G^3 K6 K^3 O6 O^3

52 0 G4 G^2 K4 K^2 O4 O^2

53 0 G2 G^1 K2 K^1 O2 O^1

54 0 G0 G^0 K0 K^0 O0 O^0

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 H^7 L14 L^7 P14 P^7

58 0 H12 H^6 L12 L^6 P12 P^6

59 0 H10 H^5 L10 L^5 P10 P^5

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

Pin Number
Bank

Number

ispMACH 4256V/B/C/Z ispMACH 4384V/B/C ispMACH 4512V/B/C

GLB/MC/Pad ORP GLB/MC/Pad ORP GLB/MC/Pad ORP
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C12 1 O0 O^0 O2 O^2 GX0 GX^0 OX0 OX^0

E10 1 NC - O1 O^1 CX8 CX^4 MX0 MX^0

A13 1 NC - O0 O^0 CX10 CX^5 MX4 MX^1

D12 1 NC - NC - NC - LX0 LX^0

- 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 LX^1

A12 1 NC - NC - EX2 EX^1 LX8 LX^2

B11 1 NC - NC - EX0 EX^0 LX12 LX^3

A11 1 NC - P14 P^9 CX12 CX^6 MX8 MX^2

D10 1 NC - P12 P^8 CX14 CX^7 MX12 MX^3

C10 1 P14 P^7 P10 P^7 HX14 HX^7 PX14 PX^7

B10 1 P12 P^6 P9 P6 HX12 HX^6 PX12 PX^6

A10 1 P10 P^5 P8 P^5 HX10 HX^5 PX10 PX^5

A9 1 P8 P^4 P6 P^4 HX8 HX^4 PX8 PX^4

F9 1 P6 P^3 P4 P^3 HX6 HX^3 PX6 PX^3

B9 1 P4 P^2 P2 P^2 HX4 HX^2 PX4 PX^2

E9 1 P2/GOE1 P^1 P1/GOE1 P^1 HX2/GOE1 HX^1 PX2/GOE1 PX^1

C9 1 P0 P^0 P0 P^0 HX0 HX^0 PX0 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 CLK0/I - CLK0/I - CLK0/I - CLK0/I -

- - VCC - VCC - VCC - VCC -

D8 0 A0 A^0 A0 A^0 A0 A^0 A0 A^0

C8 0 A2/GOE0 A^1 A1/GOE0 A^1 A2/GOE0 A^1 A2/GOE0 A^1

A8 0 A4 A^2 A2 A^2 A4 A^2 A4 A^2

A7 0 A6 A^3 A4 A^3 A6 A^3 A6 A^3

B7 0 A8 A^4 A6 A^4 A8 A^4 A8 A^4

E8 0 A10 A^5 A8 A^5 A10 A^5 A10 A^5

D7 0 A12 A^6 A9 A^6 A12 A^6 A12 A^6

F8 0 A14 A^7 A10 A^7 A14 A^7 A14 A^7

C7 0 NC - A12 A^8 F14 F^7 D0 D^0

A6 0 NC - A14 A^9 F12 F^6 D4 D^1

B6 0 NC - NC - D14 D^7 E0 E^0

A5 0 NC - NC - D12 D^6 E4 E^1

B5 0 NC - NC - NC - E8 E^2

- 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 E^3

A4 0 NC - B0 B^0 F10 F^5 D8 D^2

ispMACH 4256V/B/C, 4384V/B/C, 4512V/B/C Logic Signal Connections: 
256-Ball ftBGA/fpBGA (Cont.)

Ball
Number

I/O 
Bank

ispMACH 4256V/B/C
128-I/O

ispMACH 4256V/B/C
160-I/O ispMACH 4384V/B/C ispMACH 4512V/B/C

GLB/MC/Pad ORP GLB/MC/Pad ORP GLB/MC/Pad ORP GLB/MC/Pad ORP
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LC4384B

LC4384B-5FT256I 384 2.5 5 ftBGA 256 192 I

LC4384B-75FT256I 384 2.5 7.5 ftBGA 256 192 I

LC4384B-10FT256I 384 2.5 10 ftBGA 256 192 I

LC4384B-5F256I1 384 2.5 5 fpBGA 256 192 I

LC4384B-75F256I1 384 2.5 7.5 fpBGA 256 192 I

LC4384B-10F256I1 384 2.5 10 fpBGA 256 192 I

LC4384B-5T176I 384 2.5 5 TQFP 176 128 I

LC4384B-75T176I 384 2.5 7.5 TQFP 176 128 I

LC4384B-10T176I 384 2.5 10 TQFP 176 128 I

LC4512B

LC4512B-5FT256I 512 2.5 5 ftBGA 256 208 I

LC4512B-75FT256I 512 2.5 7.5 ftBGA 256 208 I

LC4512B-10FT256I 512 2.5 10 ftBGA 256 208 I

LC4512B-5F256I1 512 2.5 5 fpBGA 256 208 I

LC4512B-75F256I1 512 2.5 7.5 fpBGA 256 208 I

LC4512B-10F256I1 512 2.5 10 fpBGA 256 208 I

LC4512B-5T176I 512 2.5 5 TQFP 176 128 I

LC4512B-75T176I 512 2.5 7.5 TQFP 176 128 I

LC4512B-10T176I 512 2.5 10 TQFP 176 128 I

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

ispMACH 4000V (3.3V) Commercial Devices

Device Part Number Macrocells Voltage tPD Package Pin/Ball Count I/O Grade

LC4032V

LC4032V-25T48C 32 3.3 2.5 TQFP 48 32 C

LC4032V-5T48C 32 3.3 5 TQFP 48 32 C

LC4032V-75T48C 32 3.3 7.5 TQFP 48 32 C

LC4032V-25T44C 32 3.3 2.5 TQFP 44 30 C

LC4032V-5T44C 32 3.3 5 TQFP 44 30 C

LC4032V-75T44C 32 3.3 7.5 TQFP 44 30 C

LC4064V

LC4064V-25T100C 64 3.3 2.5 TQFP 100 64 C

LC4064V-5T100C 64 3.3 5 TQFP 100 64 C

LC4064V-75T100C 64 3.3 7.5 TQFP 100 64 C

LC4064V-25T48C 64 3.3 2.5 TQFP 48 32 C

LC4064V-5T48C 64 3.3 5 TQFP 48 32 C

LC4064V-75T48C 64 3.3 7.5 TQFP 48 32 C

LC4064V-25T44C 64 3.3 2.5 TQFP 44 30 C

LC4064V-5T44C 64 3.3 5 TQFP 44 30 C

LC4064V-75T44C 64 3.3 7.5 TQFP 44 30 C

ispMACH 4000B (2.5V) Industrial Devices (Cont.)

Family Part Number Macrocells Voltage tPD Package Pin/Ball Count I/O Grade
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LC4512V

LC4512V-35FT256C 512 3.3 3.5 ftBGA 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-35F256C1 512 3.3 3.5 fpBGA 256 208 C

LC4512V-5F256C1 512 3.3 5 fpBGA 256 208 C

LC4512V-75F256C1 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 tPD Package Pin/Ball Count I/O Grade

LC4032V

LC4032V-5T48I 32 3.3 5 TQFP 48 32 I

LC4032V-75T48I 32 3.3 7.5 TQFP 48 32 I

LC4032V-10T48I 32 3.3 10 TQFP 48 32 I

LC4032V-5T44I 32 3.3 5 TQFP 44 30 I

LC4032V-75T44I 32 3.3 7.5 TQFP 44 30 I

LC4032V-10T44I 32 3.3 10 TQFP 44 30 I

LC4064V

LC4064V-5T100I 64 3.3 5 TQFP 100 64 I

LC4064V-75T100I 64 3.3 7.5 TQFP 100 64 I

LC4064V-10T100I 64 3.3 10 TQFP 100 64 I

LC4064V-5T48I 64 3.3 5 TQFP 48 32 I

LC4064V-75T48I 64 3.3 7.5 TQFP 48 32 I

LC4064V-10T48I 64 3.3 10 TQFP 48 32 I

LC4064V-5T44I 64 3.3 5 TQFP 44 30 I

LC4064V-75T44I 64 3.3 7.5 TQFP 44 30 I

LC4064V-10T44I 64 3.3 10 TQFP 44 30 I

LC4128V

LC4128V-5T144I 128 3.3 5 TQFP 144 96 I

LC4128V-75T144I 128 3.3 7.5 TQFP 144 96 I

LC4128V-10T144I 128 3.3 10 TQFP 144 96 I

LC4128V-5T128I 128 3.3 5 TQFP 128 92 I

LC4128V-75T128I 128 3.3 7.5 TQFP 128 92 I

LC4128V-10T128I 128 3.3 10 TQFP 128 92 I

LC4128V-5T100I 128 3.3 5 TQFP 100 64 I

LC4128V-75T100I 128 3.3 7.5 TQFP 100 64 I

LC4128V-10T100I 128 3.3 10 TQFP 100 64 I

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

Device Part Number Macrocells Voltage tPD Package Pin/Ball Count I/O Grade
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LC4256V

LC4256V-5FT256AI 256 3.3 5 ftBGA 256 128 I

LC4256V-75FT256AI 256 3.3 7.5 ftBGA 256 128 I

LC4256V-10FT256AI 256 3.3 10 ftBGA 256 128 I

LC4256V-5FT256BI 256 3.3 5 ftBGA 256 160 I

LC4256V-75FT256BI 256 3.3 7.5 ftBGA 256 160 I

LC4256V-10FT256BI 256 3.3 10 ftBGA 256 160 I

LC4256V-5F256AI1 256 3.3 5 fpBGA 256 128 I

LC4256V-75F256AI1 256 3.3 7.5 fpBGA 256 128 I

LC4256V-10F256AI1 256 3.3 10 fpBGA 256 128 I

LC4256V-5F256BI1 256 3.3 5 fpBGA 256 160 I

LC4256V-75F256BI1 256 3.3 7.5 fpBGA 256 160 I

LC4256V-10F256BI1 256 3.3 10 fpBGA 256 160 I

LC4256V-5T176I 256 3.3 5 TQFP 176 128 I

LC4256V-75T176I 256 3.3 7.5 TQFP 176 128 I

LC4256V-10T176I 256 3.3 10 TQFP 176 128 I

LC4256V-5T144I 256 3.3 5 TQFP 144 96 I

LC4256V-75T144I 256 3.3 7.5 TQFP 144 96 I

LC4256V-10T144I 256 3.3 10 TQFP 144 96 I

LC4256V-5T100I 256 3.3 5 TQFP 100 64 I

LC4256V-75T100I 256 3.3 7.5 TQFP 100 64 I

LC4256V-10T100I 256 3.3 10 TQFP 100 64 I

LC4384V

LC4384V-5FT256I 384 3.3 5 ftBGA 256 192 I

LC4384V-75FT256I 384 3.3 7.5 ftBGA 256 192 I

LC4384V-10FT256I 384 3.3 10 ftBGA 256 192 I

LC4384V-5F256I1 384 3.3 5 fpBGA 256 192 I

LC4384V-75F256I1 384 3.3 7.5 fpBGA 256 192 I

LC4384V-10F256I1 384 3.3 10 fpBGA 256 192 I

LC4384V-5T176I 384 3.3 5 TQFP 176 128 I

LC4384V-75T176I 384 3.3 7.5 TQFP 176 128 I

LC4384V-10T176I 384 3.3 10 TQFP 176 128 I

LC4512V

LC4512V-5FT256I 512 3.3 5 ftBGA 256 208 I

LC4512V-75FT256I 512 3.3 7.5 ftBGA 256 208 I

LC4512V-10FT256I 512 3.3 10 ftBGA 256 208 I

LC4512V-5F256I1 512 3.3 5 fpBGA 256 208 I

LC4512V-75F256I1 512 3.3 7.5 fpBGA 256 208 I

LC4512V-10F256I1 512 3.3 10 fpBGA 256 208 I

LC4512V-5T176I 512 3.3 5 TQFP 176 128 I

LC4512V-75T176I 512 3.3 7.5 TQFP 176 128 I

LC4512V-10T176I 512 3.3 10 TQFP 176 128 I

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

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

Family Part Number Macrocells Voltage tPD Package Pin/Ball Count I/O Grade
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LC4064C

LC4064C-25TN100C 64 1.8 2.5 Lead-free TQFP 100 64 C

LC4064C-5TN100C 64 1.8 5 Lead-free TQFP 100 64 C

LC4064C-75TN100C 64 1.8 7.5 Lead-free TQFP 100 64 C

LC4064C-25TN48C 64 1.8 2.5 Lead-free TQFP 48 32 C

LC4064C-5TN48C 64 1.8 5 Lead-free TQFP 48 32 C

LC4064C-75TN48C 64 1.8 7.5 Lead-free TQFP 48 32 C

LC4064C-25TN44C 64 1.8 2.5 Lead-free TQFP 44 30 C

LC4064C-5TN44C 64 1.8 5 Lead-free TQFP 44 30 C

LC4064C-75TN44C 64 1.8 7.5 Lead-free TQFP 44 30 C

LC4128C

LC4128C-27TN128C 128 1.8 2.7 Lead-free TQFP 128 92 C

LC4128C-5TN128C 128 1.8 5 Lead-free TQFP 128 92 C

LC4128C-75TN128C 128 1.8 7.5 Lead-free TQFP 128 92 C

LC4128C-27TN100C 128 1.8 2.7 Lead-free TQFP 100 64 C

LC4128C-5TN100C 128 1.8 5 Lead-free TQFP 100 64 C

LC4128C-75TN100C 128 1.8 7.5 Lead-free TQFP 100 64 C

LC4256C

LC4256C-3FTN256AC 256 1.8 3 Lead-free ftBGA 256 128 C

LC4256C-5FTN256AC 256 1.8 5 Lead-free ftBGA 256 128 C

LC4256C-75FTN256AC 256 1.8 7.5 Lead-free ftBGA 256 128 C

LC4256C-3FTN256BC 256 1.8 3 Lead-free ftBGA 256 160 C

LC4256C-5FTN256BC 256 1.8 5 Lead-free ftBGA 256 160 C

LC4256C-75FTN256BC 256 1.8 7.5 Lead-free ftBGA 256 160 C

LC4256C-3FN256AC1 256 1.8 3 Lead-free fpBGA 256 128 C

LC4256C-5FN256AC1 256 1.8 5 Lead-free fpBGA 256 128 C

LC4256C-75FN256AC1 256 1.8 7.5 Lead-free fpBGA 256 128 C

LC4256C-3FN256BC1 256 1.8 3 Lead-free fpBGA 256 160 C

LC4256C-5FN256BC1 256 1.8 5 Lead-free fpBGA 256 160 C

LC4256C-75FN256BC1 256 1.8 7.5 Lead-free fpBGA 256 160 C

LC4256C-3TN176C 256 1.8 3 Lead-free TQFP 176 128 C

LC4256C-5TN176C 256 1.8 5 Lead-free TQFP 176 128 C

LC4256C-75TN176C 256 1.8 7.5 Lead-free TQFP 176 128 C

LC4256C-3TN100C 256 1.8 3 Lead-free TQFP 100 64 C

LC4256C-5TN100C 256 1.8 5 Lead-free TQFP 100 64 C

LC4256C-75TN100C 256 1.8 7.5 Lead-free TQFP 100 64 C

LC4384C

LC4384C-35FTN256C 384 1.8 3.5 Lead-free ftBGA 256 192 C

LC4384C-5FTN256C 384 1.8 5 Lead-free ftBGA 256 192 C

LC4384C-75FTN256C 384 1.8 7.5 Lead-free ftBGA 256 192 C

LC4384C-35FN256C1 384 1.8 3.5 Lead-free fpBGA 256 192 C

LC4384C-5FN256C1 384 1.8 5 Lead-free fpBGA 256 192 C

LC4384C-75FN256C1 384 1.8 7.5 Lead-free fpBGA 256 192 C

LC4384C-35TN176C 384 1.8 3.5 Lead-free TQFP 176 128 C

LC4384C-5TN176C 384 1.8 5 Lead-free TQFP 176 128 C

LC4384C-75TN176C 384 1.8 7.5 Lead-free TQFP 176 128 C

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

Device Part Number Macrocells Voltage tPD Package
Pin/Ball
Count I/O Grade
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ispMACH 4000V (3.3V) Lead-Free Commercial Devices

Device Part Number Macrocells Voltage tPD Package
Pin/Ball
Count I/O Grade

LC4032V

LC4032V-25TN48C 32 3.3 2.5 Lead-free TQFP 48 32 C

LC4032V-5TN48C 32 3.3 5 Lead-free TQFP 48 32 C

LC4032V-75TN48C 32 3.3 7.5 Lead-free TQFP 48 32 C

LC4032V-25TN44C 32 3.3 2.5 Lead-free TQFP 44 30 C

LC4032V-5TN44C 32 3.3 5 Lead-free TQFP 44 30 C

LC4032V-75TN44C 32 3.3 7.5 Lead-free TQFP 44 30 C

LC4064V

LC4064V-25TN100C 64 3.3 2.5 Lead-free TQFP 100 64 C

LC4064V-5TN100C 64 3.3 5 Lead-free TQFP 100 64 C

LC4064V-75TN100C 64 3.3 7.5 Lead-free TQFP 100 64 C

LC4064V-25TN48C 64 3.3 2.5 Lead-free TQFP 48 32 C

LC4064V-5TN48C 64 3.3 5 Lead-free TQFP 48 32 C

LC4064V-75TN48C 64 3.3 7.5 Lead-free TQFP 48 32 C

LC4064V-25TN44C 64 3.3 2.5 Lead-free TQFP 44 30 C

LC4064V-5TN44C 64 3.3 5 Lead-free TQFP 44 30 C

LC4064V-75TN44C 64 3.3 7.5 Lead-free TQFP 44 30 C

LC4128V

LC4128V-27TN144C 128 3.3 2.7 Lead-free TQFP 144 96 C

LC4128V-5TN144C 128 3.3 5 Lead-free TQFP 144 96 C

LC4128V-75TN144C 128 3.3 7.5 Lead-free TQFP 144 96 C

LC4128V-27TN128C 128 3.3 2.7 Lead-free TQFP 128 92 C

LC4128V-5TN128C 128 3.3 5 Lead-free TQFP 128 92 C

LC4128V-75TN128C 128 3.3 7.5 Lead-free TQFP 128 92 C

LC4128V-27TN100C 128 3.3 2.7 Lead-free TQFP 100 64 C

LC4128V-5TN100C 128 3.3 5 Lead-free TQFP 100 64 C

LC4128V-75TN100C 128 3.3 7.5 Lead-free TQFP 100 64 C
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ispMACH 4000V (3.3V) Lead-Free Industrial Devices

Device Part Number Macrocells Voltage tPD Package
Pin/Ball
Count I/O Grade

LC4032V

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-10TN48I 32 3.3 10 Lead-free TQFP 48 32 I

LC4032V-5TN44I 32 3.3 5 Lead-free TQFP 44 30 I

LC4032V-75TN44I 32 3.3 7.5 Lead-free TQFP 44 30 I

LC4032V-10TN44I 32 3.3 10 Lead-free TQFP 44 30 I

LC4064V

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-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-5TN44I 64 3.3 5 Lead-free TQFP 44 30 I

LC4064V-75TN44I 64 3.3 7.5 Lead-free TQFP 44 30 I

LC4064V-10TN44I 64 3.3 10 Lead-free TQFP 44 30 I

LC4128V

LC4128V-5TN144I 128 3.3 5 Lead-free TQFP 144 96 I

LC4128V-75TN144I 128 3.3 7.5 Lead-free TQFP 144 96 I

LC4128V-10TN144I 128 3.3 10 Lead-free TQFP 144 96 I

LC4128V-5TN128I 128 3.3 5 Lead-free TQFP 128 92 I

LC4128V-75TN128I 128 3.3 7.5 Lead-free TQFP 128 92 I

LC4128V-10TN128I 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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January 2004 20z ispMACH 4000Z data sheet status changed from preliminary to final. Documents production 
release of the ispMACH 4256Z device.

Added new feature - ispMACH 4000Z supports operation down to 1.6V.

Added lead-free packaging ordering part numbers for the ispMACH 4000Z/C/V devices.

April 2004 21z Updated IPU (I/O Weak Pull-up Resistor Current) max. specification for the ispMACH 4000V/B/C; 
-150µA to -200µA.

November 2004 22z Added User Electronic Signature section.

Added ispMACH 4000B (2.5V) Lead-Free Ordering Part Numbers.

December 2004 22z.1 Updated Further Information section.

February 2006 22z.2 Clarification to ispMACH 4000Z Input Leakage (IIH) specification.

March 2007 22.3 Updated ispMACH 4000 Introduction section.

Updated Signal Descriptions table.

June 2007 22.4 Updated Features bullets to include reference to “LA” automotive data sheet under the “Broad 
Device Offering” bullet.

Added footnote 1 to Part Number Description to reference the “LA” automotive data sheet.

Changed device temperature references from ‘Automotive’ to “Extended Temperature” for non-
AEC-Q100 qualified devices.

November 2007 23.0 Added 256-ftBGA package Ordering Part Number information per PCN#14A-07.

May 2009 23.1 Correction to tCW, tGW, tWIR and fMAX parameters in ispMACH 4000Z External Switching Charac-
teristics table.

Correction to tCW, tGW, tWIR and fMAX parameters in ispMACH 4000V/B/C External Switching 
Characteristics table.
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Date Version Change Summary


