Lattice Semiconductor Corporation - M4-128N/64-12]1 Datasheet

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
12 ns
4.5V ~ 5.5V

128

64

-40°C ~ 85°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-64-12ji

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

Semiconductor
Corporation

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
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Product Line

Ordering Part Number

Product Status

Reference PCN

M4LV-96/48

M4LV-96/48-7VC

M4LV-96/48-10VC

M4LV-96/48-12VC

M4LV-96/48-15VC

M4LV-96/48-10VI

M4LV-96/48-12VI

M4LV-96/48-14VI

M4LV-96/48-18VI

Convert to M4A3

Contact
pchn@latticesemi.com

for more info.

M4LV-128/64

M4LV-128/64-7YC

M4LV-128/64-10YC

M4LV-128/64-12YC

M4LV-128/64-15YC

M4LV-128/64-10YI

M4LV-128/64-12YI1

M4LV-128/64-14YI1

M4LV-128/64-18YI

Convert to M4A3

Contact
pch@latticesemi.com

for more info.

M4LV-128/64-7VC

M4LV-128/64-10VC

M4LV-128/64-12VC

M4LV-128/64-15VC

M4LV-128/64-10VI

M4LV-128/64-12VI

M4LV-128/64-14VI

M4LV-128/64-18VI

Convert to M4A3

Contact
pch@latticesemi.com

for more info.

M4LV-128N/64

M4LV-128N/64-7JC

M4LV-128N/64-10JC

M4LV-128N/64-12JC

M4LV-128N/64-15JC

M4LV-128N/64-10JI

M4LV-128N/64-12JI

M4LV-128N/64-14JI

M4LV-128N/64-18JI

Discontinued

PCN#09-10

M4LV-192/96

M4LV-192/96-7VC

M4LV-192/96-10VC

M4LV-192/96-12VC

M4LV-192/96-15VC

M4LV-192/96-10VI

M4LV-192/96-12VI

M4LV-192/96-14VI

M4LV-192/96-18VI

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
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FEATURES

] atlice  mAcH 4 cpLp Family

mrnnmESemiconductor ; 2 ®
111111 Corporation High Performance ESFCMOS

In-System Programmable Lo

High-performance, EZCMOS 3.3-V & 5-V CPLD families
Flexible architecture for rapid logic designs
— Excellent First-Time-Fit™ and refit feature
— SpeedLocking™ performance for guarantee ed timi
— Central, input and output switch matrices,for 100% ability ano out retention
High speed

— 7.5ns tpp Commercial and 10ns tpp |
— 111.1MHz fCNT
32 to 256 macrocells; 32 to 384 regi
44 to 256 pins in PLCC, PQFP, TG
Flexible architecture for a wide
— D/T registers and latch

— Dedicated input r
— Programmabl
— Reset/ preset
Advanced

Prégrammable

ance, cost-effective solutions
Supported < or rapid logic development
—Su ith results optimized for MACH 4

—S sure customer success

Lattice gramming support

— LatticePRO™ s system programmability support on PCs and automated test
equipment

— Programming su
and System Genera

all major programmers including Data I/0, BP Microsystems, Advin,

Publication# 17466  Rev: N
Amendment/0 Issue Date: November 2003
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Table 1. MACH 4 Device Features' 2

M4-32/32 M4-64/32 M4-96/48 M4-128/64 M4-128N/ M4-256/128
Feature M4LV-32/32 | M4INV-64/32 | M4IV-96/48 | M4IV-128/64 | M4LV- M4IV-256/128
Macrocells 32 64 96 128 256
Maximum User 1/0 Pins 32 32 48 64 96 128
tpp (n8) 7.5 75 7.5 7.5 75
foxr (MHz) 111 111 111 111
cos (s) 55 5.5 5.5
teg (ns) 5.5 5.5 5.5
Static Power (mA) 25 25 50
JTAG Compliant Yes Yes
PCI Compliant Yes Yes
Notes:

1. For information on the M4-96/96 device, p

2.

&

icesemi.com.

MACH 4 Family
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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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Product-Term Array

The product-term array consists of a number of product terms that for e basis of the logic
being implemented. The inputs to the AND gates come from the centrdl switeh matrix (Table 5),
P

and are provided in both true and complement forms for efficientlo entation.

Table 5. PAL Block Inputs

Device 1 W
M4-32/32 and M4IV-32/32
M4-64/32 and M4LV-64/32
M4-96/48 and M4LV-96/48
M4-128/64 and M4IV-128/64
M4-128N/64 and M4ILV-128N/64
M4-192/96 and M4IV-192/96
M4-256/128 and M4LV-256/128

Logic Allocator

optimized to provide hi
product terms possibles

i ster depends on the
isu in synchronous mode

ciated macrocell is used in
ote that if the product term
ration is not determined by the
n is always set by the mode of the
gardless of the actual routing.

her join the basic cluster to give an
sive-OR gate in the signal path. If included

ses fou , . A similar asynchronous function can have up to 18
product terms.

When the,extra product t ed fo extend the cluster, the value of the second XOR input
can be pr medasa0o polarity control. The possible configurations of the logic
allocator are shown j S d 4.

MACH 4 Family 7
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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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IEEE 1149.1-COMPLIANT BOUNDARY SCAN TESTABILITY

All MACH 4 devices, except the M4(LV)-128N/64, have boundary sca and are compliant
to the IEEE 1149.1 standard. This allows functional testing of the cir on which the
device is mounted through a serial scan path that can access all cfiti gic/nodes. Internal
registers are linked internally, allowing test data to be shifted i irectly onto test
nodes, or test node data to be captured and shifted out for veri ddition, these devices
can be linked into a board-level serial scan path for mor

IEEE 1149.1-COMPLIANT IN-SYSTEM PROGRA

Programming devices in-system provides a numb
prototyping, lower inventory levels, higher quality,
All MACH 4 devices provide In-System Pro i

port remains compliant to the IEEE 114
interface through which ISP is achi

information about the se vectors that ar
chain. LatticePRO to drive a JTAG i
PC. Alternatively, files in form

by common
CH 4 devices during

DESIGNS

e safe for mixed supply voltage system designs.
ices above the output voltage of 3.3 V, while they

accept other 3.3- he 3.3-V device will accept inputs up to 5.5 V. Both the
5-V and es igh-speed performance and provide easy-to-use mixed-
1/0S

voltage design capabi

BUS-FRIENDLY |

All MACH 4 devices hav uts and I/Os which feature the Bus-Friendly circuitry incorporating
two inverters in series which loop back to the input. This double inversion weakly holds the
input at its last driven logic state. While it is good design practice to tie unused pins to a known
state, the Bus-Friendly input structure pulls pins away from the input threshold voltage where
noise can cause high-frequency switching. At power-up, the Bus-Friendly latches are reset to a
logic level “1.” For the circuit diagram, please refer to the document entitled MACH Endurance
Characteristics on the Lattice/Vantis Data Book CD-ROM or Lattice web site.

20 MACH 4 Family
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Figure 16. PAL Block for MACH 4 with 2:1 Macrocell - I/0 Cell Ratio
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BLOCK DIAGRAM - M4(LV)-64/32
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CLKO0/10, CLK1/11,
CLK2/14, CLK3/15

MACH 4 Family
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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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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

MACH 4 Family 37
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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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100-PIN PQFP CONNECTION DIAGRAM (M4(LV)-128/64)

Top View

GND ]
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(79
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11/05.
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048 GO

LK3
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GND
2 dVcc
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[11/042
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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

MACH 4 Family 41




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

-
tice
Semiconductor

Corporation

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
MACH 4 Family 43
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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

PIN DESIGNATI

125 19

(0-7) 124] 11095 L0
123] 1094 Lt

ck (A-HX) 122 1oe3 L2
21| o2 L3
120 o9t L4
19| vogo 15
18| 1089 L6
17| voss L7
116 GND
115 vee
14| 1087 Ko
13| voss  Ki
12| vogs K2
111] 1084 K3
10| 1083 K4
109] 1082 K5
108| 1081 K6
107] 080 K7

RECOMMEND TOTIETO GND 106 | ENABLE
105 GND

17466G-044

17466H-066
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256-BALL BGA CONNECTION DIAGRAM (M4LV-256/128)

Bottom View

256-Ball BGA
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MACH 4 PRODUCT ORDERING INFORMATION
MACH 4 Devices Commercial & Industrial - 3.3V and 5V

Lattice/Vantis programmable logic products are available with several ordering optio

bination) is formed by a combination of:

M4-

256 / 128

-7 Y C

FAMILY TYPE

M4- = MACH 4 Family (5-V Vo)
MA4LV- = MACH 4 Family Low Voltage (3.3-V Vo)

MACROCELL DENSITY
32 = 32 Macrocells 128N
64 = 64 Macrocells 192
96 = 96 Macrocells 256

128 128 Macrocells

1/0s
/32 = 321/Os in 44-pin PLCC, 44-pin TQ

/48 = 48 1/Os in 100-pin TQFP
/64 = 64 1/Os in 84-pin PLCC, 10 PQFP o
/96 = 96 1/Os in 144-pin TQF

/128 = 128 1/Os in 208-pin P 6-ball BGA

128 Macrocells, Non-ISP
192 Macrocells
256 Macrocells

number (Valid Com-

M4(LV)-32/32

Industrial grades. The Ind
M4-256/128-7YC-10Y1T

inations Combinations

J1, VI, VI48

J1, VI, VI48

J1, VI, VI48

J1, VI, VI48

VI

VI

YL, VI
MA4IV-128/64 10,-12, 14,18y
M4-128N/64 N
MA4LY-128N/64 N
M4-192/96 VI
MA4IV-192/96 VI
M4-256/128 Y1
M4IV-256/128 YL, A

Valid Combinations

Valid Combinations list configurations planned to be

supported in volume for this device. Consult the local
Lattice sales office to confirm availability of specific valid
combinations and to check on newly released
combinations.
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