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Details

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

Operating Temperature
Mounting Type

Package / Case

Supplier Device Package

Purchase URL

Email: info@E-XFL.COM

Obsolete

In System Programmable
7.5 ns
4.75V ~ 5.25V

128

64

0°C ~ 70°C (TA)
Surface Mount

84-LCC (J-Lead)
84-PLCC (29.31x29.31)

Welcome to E-XFL.COM

Understanding Embedded - CPLDs (Complex
Programmable Logic Devices)

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

Applications of Embedded - CPLDs

https://www.e-xfl.com/product-detail/lattice-semiconductor/m4-128n-64-7jc

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

Ordering Part Number

Product Status

Reference PCN

M4-64/32

M4-64/32-7JC

M4-64/32-10JC

M4-64/32-12JC

M4-64/32-15JC

M4-64/32-10JI

M4-64/32-12J1

M4-64/32-14J1

M4-64/32-18JI

M4-64/32-7VC

M4-64/32-10VC

M4-64/32-12VC

M4-64/32-15VC

M4-64/32-10VI

M4-64/32-12VI

M4-64/32-14VI

M4-64/32-18VI

M4-64/32-7VC48

M4-64/32-10VC48

M4-64/32-12VC48

M4-64/32-15VC48

M4-64/32-10V148

M4-64/32-12V148

M4-64/32-14V148

M4-64/32-18V148

Converted to M4A5

Contact
pchn@latticesemi.com

for more info.

M4-96/48

M4-96/48-7VC

M4-96/48-10VC

M4-96/48-12VC

M4-96/48-15VC

M4-96/48-10VI

M4-96/48-12VI

M4-96/48-14VI

M4-96/48-18VI

Convert to M4A5

Contact
pchn@latticesemi.com

for more info.

M4-128/64

M4-128/64-7YC

M4-128/64-10YC

M4-128/64-12YC

M4-128/64-15YC

M4-128/64-10YI

M4-128/64-12Y1

M4-128/64-14YI

M4-128/64-18Y1

Convert to M4A5

Contact
pch@latticesemi.com

for more info.

5555 N.E. Moore Ct. e Hillsboro, Oregon 97124-6421 e Phone (503) 268-8000 e FAX (503) 268-8347
Internet: http://www.latticesemi.com
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Product Line

Ordering Part Number

Product Status

Reference PCN

M4LV-32/32
(Cont’d)

M4LV-32/32-7VC

M4LV-32/32-10VC

M4LV-32/32-12VC

M4LV-32/32-15VC

M4LV-32/32-10VI

M4LV-32/32-12VI

M4LV-32/32-14VI

M4LV-32/32-18VI

M4LV-32/32-7VC48

M4LV-32/32-10VC48

M4LV-32/32-12VC48

M4LV-32/32-15VC48

M4LV-32/32-10VI48

M4LV-32/32-12V148

M4LV-32/32-14V148

M4LV-32/32-18VI48

Convert to M4A3

Contact
pchn@latticesemi.com

for more info.

M4LV-64/32

M4LV-64/32-7JC

M4LV-64/32-10JC

M4LV-64/32-12JC

M4LV-64/32-15JC

M4LV-64/32-10JI

M4LV-64/32-12JI

M4LV-64/32-14J1

M4LV-64/32-18JI

M4LV-64/32-7VC

M4LV-64/32-10VC

M4LV-64/32-12VC

M4LV-64/32-15VC

M4LV-64/32-10VI

M4LV-64/32-12VI

M4LV-64/32-14VI

M4LV-64/32-18VI

M4LV-64/32-7VC48

M4LV-64/32-10VC48

M4LV-64/32-12VC48

M4LV-64/32-15VC48

M4LV-64/32-10VI48

M4LV-64/32-12V148

M4LV-64/32-14V148

M4LV-64/32-18V148

Convert to M4A3

Contact
pchn@latticesemi.com

for more info.

5555 N.E. Moore Ct. e Hillsboro, Oregon 97124-6421 e Phone (503) 268-8000 e FAX (503) 268-8347
Internet: http://www.latticesemi.com
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Ordering Part Number

Product Status

Reference PCN

M4LV-256/128

M4LV-256/128-7YC

M4LV-256/128-10YC

M4LV-256/128-12YC

M4LV-256/128-15YC

M4LV-256/128-10YI

M4LV-256/128-12YI

M4LV-256/128-14YI

M4LV-256/128-18YI

M4LV-256/128-7AC

M4LV-256/128-10AC

M4LV-256/128-12AC

M4LV-256/128-15AC

M4LV-256/128-10Al

M4LV-256/128-12Al

M4LV-256/128-14Al

M4LV-256/128-18Al

Convert to M4A3

Contact
pchn@latticesemi.com

for more info.

5555 N.E. Moore Ct. e Hillsboro, Oregon 97124-6421 e Phone (503) 268-8000 e FAX (503) 268-8347
Internet: http://www.latticesemi.com
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GENERAL DESCRIPTION

The MACH® 4 family from Lattice offers an exceptionally flexible archi
superior Complex Programmable Logic Device (CPLD) solution of e
and software tools. The overall benefits for users are a guarantee
solution, faster time-to-market, greater flexibility and lower co
densities ranging from 32 to 256 macrocells with 100% utiliza

re and delivers a
silicon products
ble CPLD
devices offer

% pin-out retention.

The MACH 4 family offer 5-V (M4-xxx) and 3.3-V (M4LV-, 0 .

MACH 4 products are 5-V or 3.3-V in-system programmable throd@gh the JTAG d. 1149.D
interface. JTAG boundary scan testing also allows u ity on auto

equipment for device connectivity.

All MACH 4 family members deliver First-Ti it easy system integ
retention after any design change and refit -V and 5-V opers
.5 ns tpp and 1

- with pin-out

Device
M4-32/32
MA4LV-32/32
M4-64/32
MA4LV-64/32
M4-96/48
M4IV-96/48
M4-128/64
MA4LV- 64

1. C = Commercia. I = Industrial

The MA nsity-I/O combinations in Thin Quad Flat Pack (TQFP),

astic Leaded Chip Carrier (PLCC), and Ball Grid Array (BGA)

voltage designs so thatl devices can accept 5-V inputs, and 5-V devices do not overdrive
3.3-V inputs. Additiona res include Bus-Friendly inputs and I/Os, a programmable power-
down mode for extra power savings and individual output slew rate control for the highest speed
transition or for the lowest noise transition.

MACH 4 Family 3
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Table 3. MACH 4 Package and I/0 Options (Number of I/0s and dedicated inputs in Table)

M4-32/32 M4-64/32 M4-96/48 M4-128/64 M4-128N/6 4-192/96
Package M4IV-32/32 | M4IV-64/32 | M4IV-96/48 | M4IV-128/64 | M4LV-128N/ 2/96 | M4LV-256/128

44-pin PLCC 3242 3242
128+14
1

44-pin TQFP 3242 3242
48-pin TQFP 32+2 32+2
84-pin PLCC

100-pin TQFP
100-pin PQFP
144-pin TQFP
208-pin PQFP
256-ball BGA

4 MACH 4 Family



FUNCTIONAL DESCRIPTION

The fundamental architecture of MACH 4 devices (Figure 1) consists of iple, optimized PAL®

blocks interconnected by a central switch matrix. The central switch
communication between PAL blocks and routes inputs to the PA
blocks and central switch matrix allow the logic designer to cr
device instead of having to use multiple devices.

The key to being able to make effective use of these de lies
In MACH 4 architecture, the macrocells are flexibly coupled to
logic allocator, and the I/O pins are flexibly couple
matrix. In addition, more input routing options ar
resources provide the flexibility needed to fit desi

Clock/Input
Pins
Note 3

Jic Logic

A \/

WItR

Dedicated

Input Pin

‘ q Matr' " 4 Pins
o [~-KH
[~

1/0
Pins

17466G-001

Input
Switch

Figure 1. MAC and PAL Block Structure

Notes:

1. 16 fo CH 4 devices with 1:1 macrocel, ratio (see next page).

2. Block do_ ot go to I/O cell -32/

3. MA4(LV)-1 and M4(LV)- ated clock pins which cannot be used as inputs and do not connect to the central

switch matrix.

MACH 4 Family 5
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Table 4. Architectural Summary of MACH 4 devices

MACH 4 Devices
M4-64/32, M4LV-64/32
M4-96/48, M4LV-96/48
M4-128/64, M4LV-128/64 4- 2

M4-128N/64, M4LV-128N/64 2/3
M4-192/96, M4LV-192/96
M4-256/128, M4LV-256/128

Macrocell-1/0 Cell

Ratio 21
Input Switch Matrix Yes
Input Registers Yes
Central Switch Matrix
Output Switch Matrix

still must go throu L blocks in MACH

4 devices commu i istent, predi

C imply several PAL

devi ot as a collection of
e par s the design into PAL blocks
not have to be concerned with the

10 -term arra

¢ alloca
Macrocells
Outp
¢ /O
¢ Inpu
¢ Clock

it

Is
itc atrix

ator :

6 MACH 4 Family
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1/0 Cell

The 1/O cell (Figures 10 and 11) simply consists of a programmable o enable, a feedback
path, and flip-flop (except MACH 4 devices with 1:1 macrocell-I/O ¢ An individual

ra
output enable product term is provided for each I/O cell. The fee nal drives the input
switch matrix.
Individual
Output Enable
Product Term
V VI

From Output
Switch Matrix Kz .
tp able
oduct Term
m Output
itch Matrix
Ta
Input
B ch
atri
3 CLK3
Power-up re

174 17466G-018
Figure 10. 1/0 Cell for M 4 Devices wi igure 11. I/0Cell Devices with 1:1
-1/0 Cell Ratio 1I-1/0, Cell Ratio
i i p ich provides capability for storing the input
. AL

clocks. Both the direct and
itc trix. This allows for such functions

data value is stored, and then the
ith the previous stored value.

To
Input
Switch
Matrix <

lo
en he inpu

independent of the flip-flops in the

e T) fuse which controls the time delay associated
nd latches. When programmed, the ZHT fuse
input storage elements, matching equivalent delays in
the setup time to the input storage element is minimized.

t-case designs for which data is loaded from sources which
output propagation delays from clock edges.

increasesythe data path set
the cloc hen the fu

This feature facilitate

The input switch matrix (Figures 12 and 13) optimizes routing of inputs to the central switch
matrix. Without the input switch matrix, each input and feedback signal has only one way to
enter the central switch matrix. The input switch matrix provides additional ways for these
signals to enter the central switch matrix.

16 MACH 4 Family
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POWER MANAGEMENT

Each individual PAL block in MACH 4 devices features a programmable
results in power savings of up to 50%. The signal speed paths in the
be slower than those in the non-low-power PAL block. This feat

power mode, which
r PAL block will
ed critical paths
ow-power mode.

noise transition (1 V/ns). For high-speed designs
rate will introduce fewer reflections, less nois
designs with short traces or well terminate
highest speed. The slew rate is adjusted j

POWER-UP RESET/SET

cel

Tduring

device power-up. If a macr i ) to i erator
or is not configured for at mac 11 wi : uarantee
initialization values, théV & tise must be mon®to nd the clock i
reset delay time ha sed.
SECURITY BIT

C it is eterrent to unauthorized

his bit defeats readback of the
designs from competitors.
bit. The bit can only be reset by

programmed
Pro ming
in re devic

MACH 4 Family 21



LV)-256/128

e e
D000 M4(LV)-64/32, M4(LV)-96/48,
— [ M4(LV)-128/64
A CLOCK
B
4
0 R
&
o
M
Co Mo MACI LL
c1 M1 — OCl
D
Cc2 CROCELL ]
| M3 0O1
ACROCELL
[croceu ||
4
I C6
x<
o .
=
= Cc7
g
(&}
=
=
> |
— |
<C
= . {11
=
w

MACROCELL

- —— M14
'] MACROCELL

—— M15
MACROCELL

o7

110
CELL

X o7

INPUT SWITCH

MATRIX

Figure 16. PAL Block for MACH 4 with 2:1 Macrocell - I/0 Cell Ratio

22 MACH 4 Family



BLOCK DIAGRAM - M4(LV)-32/32

Block A
1/08-1/015 0-1/07
8
—  wocels | 1/0 Cells
A A
8 8
Output Switch % Output S
Matrix 0] 8 Matri
8 8
4 \
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3 8
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A u 2 8
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2= AND 2
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= 33
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X
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Block B

17466H-019

24 MACH 4 Family
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BLOCK DIAGRAM - M4(LV)-192/96

Block B
1/08-1/015

1/0 Cells

Block A
1/00-1/07

1/0 Cells

Output Sy
Matrix

Block L
CLKO-CLK3 1/088-1/095
4 4

lock Generator

8

AND Logic Array
d Logic Allocator

£ =
£ £
gz 68 X 90 4 2E 68 X 90
= E|| AND Logic Array = Z|| AND Logic Array
=3 and Logic Allocator 3 and Logic Allocator
¢34 24 ¢34
1] | Y |

Block C 1/016-1/023 L3

Block D 1/024-1/031 L 3——

8

1/0 Cells

Input Switch
Matrix

AND Logic Array
and Logic Allocator

1/032-1/039
Block E

O

[_aliocels

J

\
1/040-1/04

Macrocells II
Output Switc
Matrix ‘

8
[ wocers ’
Output Switch
8 Matri |
4

Clock Generator

16,

68 X 90

AND Logic Arra
and Logic Al

A

Clock Generator

8

1/0 Cells

1/0 Cells

8

1/048-1/055
Block G

I A
34¢ 24
= =
5, 68 X 90 g,
H £ . AND Logic Array | 3 5
=S and Logic Allocator || 5 =
3 g

Macrocells

Output Switch
Matrix

1/0 Cells

1/056-1/063
Block H

17466G-067
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MACH 4 TIMING PARAMETERS OVER OPERATING RANGES' (CONTINUED)

-7 -10 -12 -18
Min ‘ Max | Min ‘ Max | Min ‘ Max Max | Min ‘ Max | Unit
Frequency:
External feedback, D-type, Min of 1/(ty;g + tygs) OF 90.9 80,0 66.7 417 Mz
1/(tss + teos)
External feedback, T-type, Min of 1/(tyg + tyys) Or 833 MLz
1/(tssy + teos)
f Internal feedback (foyy), D-type, Miz
MAXS Min of 1/(tWLS + tWHS) or 1/(tSS + tCOSl)
Internal feedback (foyy), T-type,
. MHz
Min of 1/(tWLS + tWHS) or 1/(tSST + tCOSi)
No feedback?, Min of 1/(tyys + tygs), 1/(tg + tygs) Of
1/ (tSST + tHS)
External feedback, D-type, Min of 1/(tyy, + tyma) OF
MHz
1/(tgy + toon)
External feedback, T-type, Min of 1/(ty, + ty
: 37.0 7
1/(tsgr + teon)
Internal feedback (foypy), D-type,
B | Vi of 1ty + typgy) o 1/(lgy + 417 3. Mz
In.ternal feedback (foyyy), T- 4 is Miz
Min of 1/(typy + twpa) or 1/(tgay + ¢
50.0 MHz
Notes:
1. See to erature Downlo e of theLattice web site.
ameter does not apply 1 he emulated mode k path is required for emulation.
Test Conditions Typ Unit
V=20V 3.3Vor5V,25°C, 1 MHz 6 pF
Vour=2.0V 3.3Vor5V,25°C, 1 MHz 8 pF

this para

1y be affected.

34
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lcc vs. FREQUENCY

These curves represent the typical power consumption for a particular
cy. The selected “typical” pattern is a 16-bit up-down counter. This
exercises every macrocell. Maximum frequency shown uses internal
ister. Power/Speed are optimized to obtain the highest counter fr
The highest frequency (LSBs) is placed in common PAL blocks,
lowest frequency signals (MSBSE) are placed in a common PA

ice at system frequen-
Is the device and
nd a D-type reg-
e lowest power.
re high power. The
and, set to lowest power.

Vcc=5V0r3.3V,TA

350 —
300 —
250
=z 200 —
E
O 150 —
‘ﬂ 2
o o o o
o« ) N (92}
— —
) \ 17466G-066
igh S Mode

M4(LV)-256/128

M4(LV)-192/96

M4(LV)-128/64

M4(LV)-96/48

M4(LV)-64/32
M4(LV)-32/32

50
0 T T T T T T T T T T T |
o o o o o o o o o o o o o
- N o <t o (o] N~ o] [0)] o — N
i i —
Frequency (MHz)

17466G-065
Figure 19. MACH 4 Icc Curves at Low Power Mode
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100-PIN TQFP CONNECTION DIAGRAM (M4(LV)-96/48)

Top View
100-Pin TQFP
22I2Le8 o
209838858, 8209,988
OZZ=E=====>50zz0z==
HAHAHAARRRHAHEAAA
§
CDON~NOWLILTNONHO D QN ©
O $99909000H5 DD ®D
NC I |1
TDl 4 |2
NC T |3
NC T |4
Al 1106 T |5
AO 1107 T |6 T 1/041
BO /108 c{ |7 13 I/040
Bl 1109 T |8
B2 /0101 |9
B3 /011 ] |10
10/CLKO |11
Vce C | 12
GND 1 |13

11/CLK1 T |14
B4 /012 1
1/1013

17466G-029

IN DE
CLK/I lock put
GND =
I = Input
I/O = Input/Output
Vee = Supply Voltage

NC = No Connect

TDI = Test Data In
TCK = Test Clock

TMS = Test Mode Select
TDO

Test Data Out

MACH 4 Family 39
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84-PIN PLCC CONNECTION DIAGRAM (M4(LV)-128N/64)
Top View

84-Pin PLCC

B7 108
B6  1/09
B5 1/010
B4 1011
B3 1012
B2 /013
B1 /014
BO 1/015
CLKq/lg
Vce

GND
CLK1/I1
11016

48 49 15253
L1 LI

@)
/037
/038

17466G-030

E3
E4
ES5
E6
E7

GND = Ground \
I = Input
I/O = Input/Output

Veoe = Supply Voltage

40 MACH 4 Family
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100-PIN PQFP CONNECTION DIAGRAM (M4(LV)-128/64)

Top View

GND ]
GND ]
TDI ]
15—
B7 /08 ]
B6 1109 ]
B5 /010 ]
B4 /011 ]
B3 1/012 ]
B2 1/013[]
Bl /014 ]
BO 1/015[]
10/CLK0 —]
Vee

0 vee
GND <
GND ]
11/CLK1 ]
co 6]

7]
018

100-Pin PQFP

/06 A6
/05 A5
/04 A4
/103 A3
/063 HO
/062 H1
/061 H2

92| —Vcc
91| —GND
90| 3 GND
89| Vcce

85| 1

1) 87| —1

(3) 93| =100 A0
(80) 86| 1

(10)100| 1107 A7
(5) 95| =02 A2
(4) 94| 101 A1l

(82) 88| [

©CoO~NOUORWN R O

|

I/0 Cell (0-

A

PAL Bloc

(79

(73) 76
72) 75
(71) 74
(70) 73
(69) 72

64
62) 63
(61) 6

(60

60
58) 59
(57) 58
(56) 57
(55) 56
(54) 55
(41) 54

[—11/055
[——11/05¢4
11/05.
_11/05
11/051
11050

11/049  G1
048 GO

LK3
GND
GND
2 dVcc
- CcC
[ 113/CLK2
11/047
—11/046

[11/042

ND
ND

17466G-031

I/O = Input/Output \
Vee = Supply Voltag
TDI = Test Data In
TCK = Test Clock
TMS = Test Mode Select
TDO = Test Data Out
TRST = Test Reset
ENABLE = Program
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208-PIN PQFP CONNECTION DIAGRAM (M4(LV)-256/128)

Top View
208-Pin PQFP

ORI PN 2 5 00 h 0T oN = O Cooouaogopl AAENNANNNSO--C-F-rr
F22920000F5L00000000 - o388528852a3289292202909522202°
O~ OO TOAN T ODNDOITOOTOANT-TODONNOOTOHMA — OO~
SRLILEKISKKK2222222222 222X XXX =
GND |1
™ |2
C7 1016 |3
c6 1017 |4 /o1t N7
c5 1018 |5 /0110 N6
C4 1019 |6 1/0109
C3 1020 |7
c2 /021 |8
C1 1022 |9
co /023 |10
vee |11
GND |12
D7 /024 |13
D6 /025 |14
D5 11026 |15
D4 11027 |16
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256-BALL BGA CONNECTION DIAGRAM (M4LV-256/128)

Bottom View

256-Ball BGA
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