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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
10 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-64-10jc

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

M4-128/64
(Cont’'d)

M4-128/64-7VC

M4-128/64-10VC

M4-128/64-12VC

M4-128/64-15VC

M4-128/64-10VI

M4-128/64-12VI

M4-128/64-14VI

M4-128/64-18VI

Convert to M4A5

Contact
pchn@latticesemi.com

for more info.

M4-128N/64

M4-128N/64-7JC

M4-128N/64-10JC

M4-128N/64-12JC

M4-128N/64-15JC

M4-128N/64-10JI

M4-128N/64-12JI

M4-128N/64-14JI

M4-128N/64-18JI

Active / Orderable

M4-192/96

M4-192/96-7VC

M4-192/96-10VC

M4-192/96-12VC

M4-192/96-15VC

M4-192/96-10VI

M4-192/96-12VI

M4-192/96-14VI

M4-192/96-18VI

Convert to M4A5

Contact
pchn@latticesemi.com

for more info.

M4-256/128

M4-256/128-7YC

M4-256/128-10YC

M4-256/128-12YC

M4-256/128-15YC

M4-256/128-10YI

M4-256/128-12YI

M4-256/128-14YI

M4-256/128-18YI

Convert to M4A5

Contact
pchn@latticesemi.com

for more info.

M4LV-32/32

M4LV-32/32-7JC

M4LV-32/32-10JC

M4LV-32/32-12JC

M4LV-32/32-15JC

M4LV-32/32-10JI

M4LV-32/32-12JI

M4LV-32/32-14J1

M4LV-32/32-18JI

Convert to M4A3

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



mailto:pcn@latticesemi.com
mailto:pcn@latticesemi.com
mailto:pcn@latticesemi.com
mailto:pcn@latticesemi.com

Lattice

Semiconductor
Corporation

Product Line

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
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Macrocell

The macrocell consists of a storage element, routing resources, a cloc Itiplexer, and
initialization control. The macrocell has two fundamental modes: syn€hro and
1

asynchronous (Figure 5). The mode chosen only affects clocking ion in the
macrocell.
Power-Up
Reset

PAL-Block
Initialization
Product Terms

Common PAL-block resource
Individual macrocell resources

To Output In
i es
From Logic Allocator
From -

PAL-Clock
Generator

17466G-009

Initiali
i Prod erm
To Output and Input
Fro Switch Matrices

Block C|
tor Bl CL

lock
Product Term

b. Asynchronous mode

17466G-010
Figure 5. Macrocell

In either mode, a combinatorial path can be used. For combinatorial logic, the synchronous
mode will generally be used, since it provides more product terms in the allocator.

10 MACH 4 Family
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Table 8. Register/Latch Operation

Configuration Input(s) CLK/LE ! Q+
D=X 0,1, (1) Q

0

1

Q

D=X

D-type Latch D=0
D=1

D-type Register D=0 ()
D=1 T
T=X 0,1, 4 (
T-type Register T=0
T=1 T ()
0)
\(1)

Note:
1. Polarity of CLK/LE can be programmed

allows the D-, T-type register to e
terms are divided between J and
extra product term must be used
type, the polarity of the i s can

The clock input to the fli can select any o
with the additional ice o er polarit
asynchronous mo

The initializati i . nchron e (Bigure 7), asynchronous
reset and p iV, product t com o the entire PAL block.
Power-Up

Preset

Pr ct Terms

AP AR
D/L Q

D

b. Power-up preset

17466G-012 17466G-013
Figure 7. Synchronous Mode Initialization Configurations

12 MACH 4 Family
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A reset/preset swapping feature in each macrocell allows for reset and preset to be exchanged,
providing flexibility. In asynchronous mode (Figure 8), a single individual product term is
provided for initialization. It can be selected to control reset or prese

Power-Up
Reset

Individual —D®_
Reset Product

Product Term

a. Reset

ell. The

ell sends its data
h matrix can route this
data to an o i . i i al back to the central

te:
1. Transp

MACH 4 Family 13
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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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Table 12. PAL Block Clock Combinations’

Block CLKO Block CLK1 Block CLK2 Block CLK3
GCLKO GCLK1 X X
GCLK1 GCLK1 X
GCLKO GCLKO X
GCLKL GCLKO X

X X
X X
X X
X X (GCLKO)

Note:
1. Values in parentheses are for the M4(LV)-32/32 and M

This feature provides high flexibility lo
also allows latches to be driven wi

configuration.

18 MACH 4 Family
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MACH 4 TIMING MODEL

The primary focus of the MACH 4 timing model is to accurately repres
4 device, and at the same time, be easy to understand. This model a
combinatorial and registered paths through the device, making a_di

e timing in a MACH
describes all

to the I/O pad. If a signal goes to the internal feed
designator is followed by an “i”. By adding tg
is derived. For example, tppy = tpp; + tgyp
timing model is shown in Figure 15. Ref;
High Speed Design for a more detailed

(Internal Feedba

OMB/DFF/TFF/

H/SR*/JK*
IN Central *emulated
Switch
Matrix

ouT

17466G-025
15. MACH 4 Timing Model

SPEEDLOCKING

The MACH 4 archite
with the assistance of

NTEED FIXED TIMING

s allocation of up to 20 product terms to an individual macrocell
gate without incurring additional timing delays.

The design of the switch matrix and PAL blocks guarantee a fixed pin-to-pin delay that is
independent of the logic required by the design. Other competitive CPLDs incur serious timing
delays as product terms expand beyond their typical 4 or 5 product term limits. Speed and
SpeedLocking combine to give designs easy access to the performance required in today’s
designs.

MACH 4 Family 19
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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
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BLOCK DIAGRAM - M4(LV)-64/32

Block A
1/00-1/07
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MACH 4 Family 25



ICE
Semiconductor

-
Corporation

H>poig 9 00/d 42019 3201
€90/1=950/1 SSO/N=810/I LyO/I-0v0/I 6€0/1-2¢€0/I

Latt

8

27

17466H-022

S|I8d O/l ﬁl Sied O/ SII80 O/l S|I30 O/l
8 5 s ' S 8 S 8 S
= g 2 8
2 72 © T It
i @ o} @
XUTe 2 XUTeN 5] XLyeW G XUTe S
Uoums indino 8 % youms ndino g m youms ndino 8 o youms indino g O]
9T ™ 9T S 9T m 9T m
M 9T o) 9T +M° 9T o 9T o
9T 9T 9T 9T
m S|@90Ide)\ SERIRE] ! S||@d010e S||92040e N
u 9T W 9T W i 9T w 9T w
L 5 5 )l §
V m 211" 101e00| 01607 pue v m B 101e00[\/ 31607 pue v w m J0Yed0)|7 21607 pue v M m J01e20||Y 21607 pue
— “ M Rely 21607 ANV o .Mm Aewry 01607 ANY 5 m Reuy 91607 ANY m m Aeuy 21607 ANV
M.\ 2 06 X 99 2 06X 99 g 06 X/99 g 06 X 99
M ve o vz e ve oo vZ ce
o . ; ;
2 _HTPV_ XUE N 4ONMS [e11u8D
< I
< 23 € e (33
4 vz
m ve 174
= = E=t ey
2 £ l1oye20||y 21607 pue El Joyeoo||y albopue £ || doredoly 21607 pue £ 4| roreadii 51607 pue
s X s 3 = 2E
o0 b5 Aelry 21607 ANV i = Kewry 21607 ANY v hE Aelly 01607 ANV f b E Aedy 21607 GNY
N WM 06 X 99 .WM 06 X'99 .WM 06 X 99 .WM 06 X 99
A = k=
1 = 11} = w w
V) 9T le) (o] o A
— S||92010e\ S|[92010eN S||92010BAl
< ot 91 S S 5 S
= 2 g
9T c 9T 2 9T o o
_ Xlre 8 % Xurey 8 % Xleny 8 [} XUre 8 [0}
youms indino ¥ youms ndino v youms ndino m youms ndino m
S 8 3 8 A 8
A 8 (] (@) 8 [®) (@)
R S8 O/l SII9D O/l S|i8d O/l SO0/
K LO/I-00/1 STO/I-80/1 €20/1-910/ TE0/I=VCO/
M v $00/g g¥00]g o%0jg aoig
—
o

CLK2/13, CLK3/14

CLKO0/10, CLK1/11,

MACH 4 Family




tice

emiconductor
Corporation

BLOCK DIAGRAM - M4(LV)-192/96
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ABSOLUTE MAXIMUM RATINGS OPERATING RANGES
M4 Commercial (C) Devi

Storage Temperature. . .. .......... -65°C to +150°C Ambient Temperature
Operating in Free Air. . ... .. 4., .. .. 0°C to +70°C

Ambient Temperature

with Power Applied . ............. -55°C to +100°C Supply Voltag

Device Junction Temperature . ............ +130°C with Respect t0'GhdUNd 4. . . . . . *475 V10 4525V
Supply Voltage Indus I) De

with Respect to Ground . ... ....... -0.5Vto+7.0V

DC Input Voltage . ........... -05Vito Ve +05V
Static Discharge Voltage . ................ 2000 V

ie mperature (Ty)
i Air. .. .. D to +85°C
ly Voitage (Vo)
with, Respect to Ground +4.50 Vo +55V

Latchup Current (T, = -40°C to +85°C). . . . . .. 200
Stresses above those listed under Absolute Maxi ing ranges define those N
Ratings may cause permanent device failure. Functioy@lity tionality of the device.is guaranieed.

or above these limits is not implied. Exposure to

Maximum Ratings for extended periods may.

reliability.

5-V DC CHARACTERI SO PERATING
Parameter

Symbol est Co S
IOH = = Min, V].N = VIH or V].L
3.3 \
0.5 v
\
0.8 \
10 uA
-10 uA
10 uA
VIN = VIH or VIL (Note 3) -10 MA
= Max (Note 4) -30 —160 mA
AL block should n
2. These a values with r to depic und, and all overshoots due to system or tester noise are included.
3. /O pin lea oz1 (o Iy and 1nzpp).
4. Not more than one outp horted at a time and duration of the short-circuit should not exceed one second.

Vour = 0.5 V bas been d test problems caused by tester ground degradation.

MACH 4 Family 30
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ABSOLUTE MAXIMUM RATINGS OPERATING RANGES

MA4LV Commercial (C) Devi

Storage Temperature. . .. .......... -65°C to +150°C Ambient Temperature
Operating in Free Air. . ... .. 4., .. .. 0°C to +70°C

Ambient Temperature

with Power Applied . ............. -55°C to +100°C Supply Voltag

Device Junction Temperature . ............ +130°C with Respect to'GhoUnd 4. . . ... .. *3.0 Vo +3.6 V
Supply Voltage Indus I) De

with Respect to Ground . ... ....... -0.5Vto+45V

DC Input Voltage . . ............... 05Vt 6.0V
Static Discharge Voltage . ................ 2000 V
Latchup Current (T, = -40°C to +85°C). . . . . .. 200

Stresses above those listed under Absolute Maxi
Ratings may cause permanent device failure. Functioy@lity tionality of the device.is guaranieed.
or above these limits is not implied. Exposure to
Maximum Ratings for extended periods may.

reliability.
3.3-V DC CHARACTE ICS OPER @
Parameter

ie mperature (Ty)
i Air. .. .. R to +85°C
ly
with, Respect to Ground .+3.0Vto+3.6V

Symbol Parameter Descri est Co ns
Ve Toir = —100 pA
Vo v
0.2 \'
0.5 v
5.5 i
oical LOV 10
LOW Voltage Guaranteed Input Logic ge for all 03 08 v
Inputs
Input HIGH Leaka Viy = 3.6 ote 2 5 uA
Input LO ge Curren V=10V, Vi 2 e2) ) uA
. : Wour = 3.6, Vg = Max
Off-St @ ge Current HIGH = Vi BN, (Note 2) 5 uA
Off-State O cakage Current JOW oM Ve = Max -5 uA
) =V or Vi, (Note 2)
Output Short-Circuit Curre = 0.5V, Vgc = Max (Note 3) -15 -160 mA

Notes:

1. Total I, for one PAL blg 10! ed 64 mA.

2. I/O pin leakage is the wo and Ioyr (or Iy and Iozpp).

3. Not more than one output sl o shorted at a time and duration of the short-circuit should not exceed one second.

MACH 4 Family 31
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44-PIN TQFP CONNECTION DIAGRAM (M4(LV)-32/32 AND M4(LV)-64/32)

Top View
44-Pin TQFP
M S won ~
LI [aa]
1
23I22% 8
M4(LV)-64/32 -
TSm0 20m
00o0o00Z o
=====0>=
OILIIRD
A2 A2 /05 1]
Al Al /06 1]
A0 —— A0 /07 C1T—
TDI 1]
M4(LV)-32/32 CLKO/I10 =T
GND
TCK
A8 —— BO  1/O8
A9 B1 /O
Al10 B2 |/  ——

IGNATIO

ply Yoltage
DI = a In
TCK = Test Clock
TMS = Test Mode Sele

TDO = Test Data Out
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48-PIN TQFP CONNECTION DIAGRAM (M4(LV)-32/32 AND M4(LV)-64/32)

Top View
48-Pin TQFP
m <t 0 N~ N~
CCCICL m
23295
M4(LV)-64/32 MA4(LV)-64/32
T mon-do 2
0O0000Z
=====0
N 0 N~ © D
S RAD
A2 A2 1/05 —T—|1 36 |—1T—1/02
Al Al 1/06 1|2 /026 D
A0 A0 /07 —1—]|3
TDI 1|4
CLKO/10 —1—]|5
M4(LV)-32/32 NC

I/0 Cell

M4(LV)-64/32

17466G-028

N DESIG
CLK/1

GND = ound

/O =1 tput
Vee = Supply Voltag
NC = No Connect
TDI = Test Data In

TCK = Test Clock
TMS = Test Mode Select
TDO = Test Data Out
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144-PIN TQFP CONNECTION DIAGRAM (M4(LV)-192/96)

Top View

D7
D6
D5
D4
D3
D2
D1
Do

c7
C6
Cc5
C4
Cc3
c2
C1l
co

E7
E6

/095 B7
/094 B6
/093 B5
/092 B4
/091 B3

/088 BO
/087 A7
/086 A6
/085 A5
/084 A4
/083 A3
/082 A2
/081 Al

TT131 GND

/090 B2
/089 Bl
[TT1 VCC

FIT /055
1 /054
11 1/053
T1 1/052
1 1/051
1 1/050
13 1/049
1T 1/048
13 NC

12 GND

11
12
13
14
15
16
17
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17466G-033
PIN D
CLK
GND
I = Input
I/O = Input/Output
Vee = Supply Voltage
TDI = Test Data In
TCK = Test Clock
TMS = Test Mode Select
TDO = Test Data Out 17466G-044
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