MACH®5 Family
Fifth Generation MACH Architecture

§§§"§§‘§ﬁ¥‘§¥§ CHARACTERISTICE

+ HRfth generation MACH architecture
— 100% routable
— Pin-out retention
— Four power/speed options per block for maximum performance and lowest power
— Synchronous and asynchronous clocking, including dual-edge clocking
— Asynchronous product- or sum-term reset
— Functions of up to 32 product terms
— Fixed, predictable delays
¢ High speed
— 7.5 ns tpp Commercial, 10 ns tpp Industrial
— 125 MHz fnr
¢ High densities
— 128 to 512 macrocells
— 16 to 64 output enables
— Multiple density options for each package
+ System performance capabilities
— Both 5-V and JEDEC-compliant 3.3-V versions
— In-system programmable
— JTAG (IEEE 1149.1) boundary scan testing
— PCI compliance (-7/-10/-12 speed grades)
— Safe for mixed supply voltage system design
— Bus-Friendly™ I/ Os
— Individual output slew rate control
— Programmable security bit

%+ Leading-edge processtechnology
—0.35 and 0.5 micron (L.s) processes
# Supported by Vantis MACHXL® software
— Design entry ports to universal tools
— lLow-cost entry-level tool
— Windows GUI interface
— Auto device selection
— Multiple device partitioning
Extensive software development support
#+ Third-party hardware programming support

%
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FRODUCT SELECTOR GUIDE

Device Macrocells I/O Options Speeds (tpp) Packages
M5-128 7,10, 12, 15 COM
128 68, 104, 120 PQFP, TQFP
MSLV-128 10, 12, 15, 20 IND
M5-192 7,10, 12, 15 COM
192 68, 104, 120, 160 PQFP, TQFP
MSLV-192 10, 12, 15, 20 IND
M5-256 7, 10, 12, 15 COM
256 68, 104, 120, 160 PQFP, TQFP
MSLV-256 10, 12, 15, 20 IND
M5-320 7, 10, 12, 15 COM
320 120, 160, 184, 192 PQFP, BGA
MSLV-320 10, 12, 15, 20 IND
M5-384 7, 10, 12, 15 COM
384 120, 160, 184, 192 PQFP, BGA
MSLV-384 10, 12, 15, 20 IND
M5-512 7, 10, 12, 15 COM
512 120, 160, 184, 192, 256 PQFP, BGA
MSLV-512 10, 12, 15, 20 IND
GENERAL DESCHPTION

The MACH 5 family consists of a broad range of high-density, high-performance, and low-
power complex programmable logic devices (CPLDs) with features such as in-system
programmability, JTAG testability, and advanced clocking options. These fifth-generation
MACTH devices have advanced power management options which allow designers to
incrementally reduce power. Both the 3.3-V and 5-V device versions are safe for mixed-voltage
design, and the 7.5-, 10-, and 12-ns devices are compliant with the PCl Local Bus Specification.
The MACH 5 family is manufactured in AMD’s state-of-the-art ISO 9000 qualified fabrication
facilities on 0.5- and 0.35- micron L. EECMOS process technology.

All devices are available with pin-to-pin delays as fast as 7.5 ns and possess the density required
for full system logic integration. The largest device, the M5-512, has 512 macrocells. The
MACH 5 family’s unique hierarchical architecture is ideal for PAL® device integration and a
wide range of other applications including high-speed computing, low-power applications,
communications, and embedded control.

Vantis offers software design support for MACH devices through its own development system
and device fitters integrated into third-party CAE tools. Platform support extends across PCs,
Sun and HP workstations under advanced operating systems such as Windows 3.1, Windows 95
and NT, SunOS and Solaris, and HPUX.

MACHXL software is a complete development system for the PC, supporting Vantis’ MACH
devices. It supports design entry with Boolean and behavioral syntax, state machine syntax and
truth tables. Functional simulation and static timing analysis are also included in this easy-to-use
system. This development system includes high-performance device fitters for all MACH devices.
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The same fitter technology included in MACHXL software is seamlessly incorporated into
third-party tools from leading CAE vendors such as Synario, Viewlogic, Mentor Graphics,
Cadence and MINC. Interface kits and MACHXL configurations are also available to support
design entry and verification with other leading vendors such as Synopsys, Exemplar, OrCAD,
Synplicity and Model Technology. These MACHXI. configurations and interfaces accept EDIF
2.0.0 netlists, generate JEDEC files for MACH devices, and create industry-standard SDE
VITAL-compliant VHDL and Verilog output files for design simulation.

Vantis offers in-system programming support for MACH devices through its MACHPRO® software
enabling MACH device programmability through JTAG compliant ports and easy-to-use PC
interface. Additonally, MACHPRO generated vectors work seamlessly with HP3070, GenRad and
Teradyne testers to program MACII devices or test them for connectivity.

All MACH devices are supported by industry standard programmers available from a number
of vendors. These programmer vendors include Advin Systems, BP Microsystems, Data I/O
Corporation, Hi-1o Systems, SMS GmbH, Stag House, and System General.
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Table 1. MACH Device Features

Ms-128 M5-192 M5-256 M5-320 M5-384 M5-512
Feature M5LV-128 M5LV-192 M5LV-256 M5LV-320 M5LV-384 M5LV-512
PID Gates 5000 7500 10000 12000 15000 20000
Macrocells 128 192 256 320 384 512
Maximum I/ O 120 160 160 192 192 256
Power (mA) 35 45 55 70 75 100
tpp (ns) 7.5 7.5 7.5 7.5 7.5 7.5
tgq (nS) 4 4 4 4 4 4
trps (ns) 6 6 6 6 6 6
T (MHZz) 125 125 125 125 125 125
JTAG Compliant Yes Yes Yes Yes Yes Yes
PCI Compliant -77-10/-12 -77-10/-12 -71-10/-12 -77-104-12 -77-10/-12 -77-10/-12
Table 2. Package and Device Options
M5-128 Ms5-192 M5-256 M5-320 M5-384 M5-512
Package M5LV-128 M5LV-192 M5LV-256 M5LV-320 M5LV-384 M5LV-512
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CONNECTON DIAGRAM

Top View
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M5-128/68, M5LV-128/68
M5-192/68, M5LV-192/68
M5-256/68, M5LV-256/68
HN DESGNATIONS
CIK = C(Clock TDI = Test Data In
GND = Ground TCK = Test Clock
I =  Input TMS = Test Mode Select
/O = Input/Output TDO = Test Data Out
NC = No Connect
Vee = Supply Voltage

MACH 5 Family 5



CV

YVANTI S

CONNECTON DIAGRAM

Top View
100-Pin TQFP
OD0nNpusomauro 0000 DdodsBbEOO0
ZZ zZZ zZZ
550080800088558,0000080857
// OO OO TN — OO O TON— OO \\
o 90)O'JOIO)O)OIG)OIO)O)COCOCDCDCDCOCOCOCOCOI\I\I\I\

GND 0 |1 75| = GND
DI |2 74 | (1131 TDO
OB 111 |3 73| IO TRST
oo 11 |4 72| 11 /055

/o100 |5 71| O /054

/011 ] |6 70| 11 1/OB3

yol2 i |7 69 | T /052

/013 11 |8 68 | 11 /051

Q14 1| |9 67 | 1 /050

11015 0 | 10 66 | 11 1/049

10/CLKO 111 | 11 65| 111 1/048
Ve T |12 84 | 117 14/CLK3

GND 1T |13 63| = GND

1/CLK1 ] | 14 62| [T Vo

/016 T | 15 61| T I3/CLK2

/017 o | 16 60 | 11 /047

/018 17 |17 B9 | 11 /046

/o018 o0 |18 58 | 11 1/045

[/020 1 |19 57 | 1 /044

/021 T | 20 56 | 111 1/043

/022 11 | 21 55 | [T11 /042

/023 11 |22 54 | 111 /041
TMS T | 23 B3| T /040
TCK 0 | 24 52 | 111 ENABLE

GND o |25 51| 111 GND

O~ DO ~-~NOTDOMNDIO~—NNDTOMNDIO

\\ NNttt W0 //

D0 NANER3 Y 00 83858858200

5609000000 >55>9000000055 20446D-2
M5-128/68, M5LV-128/68
M5-192/68, M5LV-192/68
M5-256/68, M5LV-256/68
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CONNECTON DIAGRAM

Top View
144-Pin PQFP
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M5-128/104, M5LV-128/104
M5-192/104, M5LV-192/104
M5-256/104, M5LV-256/104
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CONNECTION DIAGRAM
Top View
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M5-128/120, M5LV-128/120
M5-192/120, M5LV-192/120
M5-256/120, M5LV-256/120
M5-320/120, M5LV-320/120
M5-384/120, M5LV-384/120
M5-512/120, M5LV-512/120
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CONNECTION DIAGRAM
Top View

208-Pin PQFP
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M5-192/160, M5LV-192/160
M5-256/160, M5LV-256/160
M5-320/160, M5LV-320/160
M5-384/160, M5LV-384/160
M5-512/160, M5LV-512/160
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CONNECTION DIAGRAM
Top View

240-Pin PQFP
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M5-320/184, M5LV-320/184
M5-384/184, M5LV-384/184
M5-512/184, M5LV-512/184
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CONNECTON DIAGRAM

Botiom View

256-Pin BGA
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M5-320/192, M5LV-320/192
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384/192, M5LV-384/192

M5-512/192, M5LV-512/192
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CONNECTON DIAGRAM

Botiom View

352-Pin BGA
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OHRDEHING INFORM ATION
BACH 5 OO 7.5, -10, -12, 15

Vantis standard products are available in several packages and operating ranges. The order number (Valid Combination) is formed

by a combination of the elements below.

M5- 512 /256 -7 A C
FAMILY TYPE OPERATING CONDITIONS
M5- = MACH 5 (5-V Vo) C = Commercial (0°C to +70°C)
MACROCELL DENSITY PACKAGE TYPE
128 = 128 Macrocells Y = Plastic Quad Flat Pack {PQFP)
192 = 192 Macrocells V = Thin Quad Flat Pack (TQFP)
256 = 256 Macrocells A = Ball Grid Array (BGA)
320 = 320 Macrocells H = Plastic Quad Flat Pack (PQFP)
38| = 384 Macrocells with exposed heat sink
512 = 512 Macrocells
I/Os
/68 = 68 /Os -7 =7.5ns tpp
/104 = 104 T/ Os -10 = 10 ns tpp
/120=120 TV Os -12 =12 ns tpp
/160 = 160 VOs -15 =15 ns tpp
/184 = 184 1/ Os
7192 =192 T Os
/256 =256/ Os
Valid Combinations Valid Combinations
MS-128/68 YC, VC M5-320/120 HC
M5-128/104 YC M5-320/160 HC
M5-320/184 HC
MS5-128/120 YC
M5-320/192 AC
M5-192/68 YC, VC
M5-384/120 HC
M5-192/104 YC
M5-384/160 HC
M5-192/120 -7, -10, -12, -15 YC
M5-384/184 -7, -10, -12, -15 HC
M5-192/160 YC M5.384/192 AC
M5-256/ 68 YC, VC M5-512/1720 HC
M5-2567 104 YC M5-512/160 HC
MS5-256/120 YC M>5-512/184 HC
M5-256/160 YC M5-512/192 AC
Device Marking M5-512/256 AC

Actual device marking differs from the ordering part number
(OPN). “MACH 5” is marked on a device wherever “M5-" is

used in the OPN.

Valid Combinations

Valid Combinations list configurations planned to be
supported in volume for this device. Consult the local Vantis
sales office to confirm availability of specific valid
combinations and to check on newly released combinations.

MACH 5 Family, 5-V Com’l
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YANTI S

OHRDEHING INFORM ATION
BACH 5 LV COM 7.5, -10, -13, -18

Vantis standard products are available in several packages and operating ranges. The order number (Valid Combination) is formed
by a combination of the elements below.

M5LV-_ 612 /286 -7 A C

FAMILY TYPE OPERATING CONDITIONS
M5LV- = MACH 5 Low Voltage (3.3-V V) C = Commercial {0°C to +70°C)
MACROCELL DENSITY ————— PACKAGE TYPE

= Plastic Quad Flat Pack (PQFP)
= Thin Quad Flat Pack (TQFP)
256 = 256 Macrocells = Ball Grid Array (BGA)

320 = 320 Macrocells = Plastic Quad Flat Pack (PQFP)
384 = 384 Macrocells with exposed heat sink

512 = 512 Macrocells

128 = 128 Macrocells
192 = 192 Macrocells

e

I/O0s SPEED

/68 =68 I/0Os -7=7.5ns tpp
/104 = 104 I/ Os -10 = 10 ns tppy
/120 =120 1/Os -12 =12 ns tpp
/160 = 160 I/ Os -15 =15 ns tpp

/184 = 184 I/Os
1192 = 192 1/Os
/256 = 256 I/Os

Valid Combinations Valid Combinations
MSLV-128/68 YC, VC MSLV-320/120 HC
MSLV-128/ 104 YC MSLV-320/ 160 HC
MSIV-128/1720 YO MSLV-320/ 184 HC
MSLV-320/192 AC
MS5LV-192/68 YC, VC

MSLV-384/120 HC

MSLV-192/ 104 YC
MSLV-38:/ 160 HC

MSLV-192/120 7, -10, -12, -15 YC
MSLV-384/ 184 7,-10, -12, -15 AC

MS5LV-192/160 YC
MSLV-384/192 HC

M5LV-256/68 YC, VC
’ MSLV-512/120 HC
.7
MLV 2367104 e MSLV-512/160 HC
MSLY 2567120 ye MSLV-512/184 HC
MBLV-256/160 YC MSLY-512/192 AC
Device Marking MSLV-512/256 AC
Actual device marking differs from the ordering part number Valid Combinations

(OPN). “MACH 5” is marked on a device wherever “M5-" is

k Valid Combinations list configurations planned to be
used in the OPN.

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

14 MACH 5 Family, 3.3-V Com’l



OHRDEHING INFORM ATION
BIACH 5 IND 10, 12, 18, -20

Vantis standard products are available in several packages and operating ranges. The order number (Valid Combination) is formed

by a combination of the elements below.

M5- 512 /256 -10 A |
FAMILY TYPE OPERATING CONDITIONS
M5- = MACH 5 (5-V V) I = Industrial (—0°C to +85°C)
MACROCELL DENSITY PACKAGE TYPE
128 = 128 Macrocells Y = Plastic Quad Flat Pack (PQFP)
192 = 192 Macrocells V = 'Thin Quad Flat Pack (TQFP)
256 = 256 Macrocells A = Ball Grid Array (BGA)
320 = 320 Macrocells H = Plastic Quad Flat Pack (PQFP)
384 = 384 Macrocells with exposed heat sink
512 = 512 Macrocells
I/Os SPEED
/68 =68 I/0Os -10 = 10 ns tppy
/104 = 104 I/Os -12 =12 ns tpp
/120 =120 /Os -15 =15 ns tpp
/160 = 160 I/Os -200 =20 ns tpp
/184 = 184 I/Os
/192 = 192 I/Os
/256 =256 I/Os
Valid Combinations Valid Combinations
M5-178/68 YI, VI M5-320/120 HI
M5-320/ 160 HI
M5-128/104 YI
M5-320/ 184 HI
_128/12
Ms-128/120 Y M5-320/192 Al
M5-192/68 YL, VI M5 3847120 HI
M5-192/104 YI M5-384/ 160 HI
MS-192/120 -10, -12, -15, -20 Y1 M5-38:4/ 184 -10, -12, -15, 20 HI
M5-192/160 YI M5-384/192 Al
M5-256/68 Y1, VI M5-512/120 HI
512
M5-2567 1044 YI M5-512/160 HI
M5-512/184 HI
M5-256/120 YI
M5-512/192 Al
i)
M5-256/160 i M5-512/256 Al

Actual device marking differs from the ordering part number
{(OPN). “MACH 5” is marked on a device wherever “M5-" is

used in the OPN.

Device Marking

Valid Combinations

Valid Combinations list configurations planned to be
supported in volume for this device. Consult the local Vantis
sales office to confirm availability of specific valid
combinations and to check on newly released combinations.

MACH 5 Family, 5-V Ind
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YANTI S

OHRDEHING INFORM ATION
BIACH 5 LV IND 10, ~12, -18, 20

Vantis standard products are available in several packages and operating ranges. The order number (Valid Combination) is formed
by a combination of the elements below.

M5LV- 512 /256 10 A |
FAMILY TYPE OPERATING CONDITIONS
M5LV- = MACH 5 Low Voltage (3.3-V V) I = Industrial (-40°C to +85°C)
MACROCELL DENSITY —— PACKAGE TYPE

128 = 128 Macrocells

= Plastic Quad Flat Pack (PQFP)
192 = 192 Macrocells =

Thin Quad Flat Pack (TQFP)
256 = 256 Macrocells = Ball Grid Array (BGA)

320 = 320 Macrocells = Plastic Quad Flat Pack (PQFP)
384 = 384 Macrocells with exposed heat sink

512 = 512 Macrocells

oo <
|

I/Os SPEED

168 = 68 1/Os -10 = 10 ns tpp
1104 = 104 /Os 12 =12 s tpp
1120 = 120 /Os -15 = 15 ns tpp
1160 = 160 I/Os -20 = 20 ns tpp

/184 = 184 I/Os
/192 =192 1/Os
1256 =256 I/Os

Valid Combinations Valid Combinations

MSLV-128/68 Y1, VI MSLV-320/ 120 HI

M5LV-320/ 160 HI
M5LV-128/ 104 Y1

M5LV-320/ 184 HI
MSLV-128/120 YI

M5LV-320/192 Al

T )
MSLV 192768 I,V MSLYV-384/120 HI
MSLV-192/104 YI M5LV-384/ 160 HI
MSLV-192/120 -10, -12, -15, -20 Y1 MSLV-384/ 184 -10, -12, -15, -20 HI
MSLV-192/160 YI M5LV-384/192 Al
MSLV-256/68 Y1, VI MSLV-512/120 HI
_ 2

MSLV-256/ 104 YI M5LV-512/160 HI

M5IV-512/184 HI
MSLV-256/120 YI

M5LV-512/192 Al
M5LV-256/160 YI

M5LV-512/256 Al

Actual device marking differs from the ordering part number
(OPN). “MACH 5” is marked on a device wherever “M>5-" is
used in the OPN.

Device Marking

Valid Combinations
Valid Combinations list configurations planned to be
supported in volume for this device. Consult the local Vantis
sales office to confirm availability of specific valid
combinations and to check on newly released combinations.

16
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FUNCTIONAL DESCHRIFTION

The Fifth Generation MACI Architecture yields the highest speeds at the highest CP1D densities.
Extensive routing resources ensure pinout retention as well as high utilization. The MACH 5
architecture consists of PAL blocks connected by two levels of interconnect. Each group of four
PALblocks is given its own routing resources, called block interconnect. Together, the four PAL
blocks and their block interconnect are called a segment. The second level of interconnect, the
segment interconnect, ties all of the segments together (see Figure 1). The only logic
difference between any two MACH 5 devices is the number of segments, so once a designer is
familiar with one device, consistent performance can be expected across the entire family. All
devices have four pin clocks available which can also be used as logic inputs.

CLK
Block:
16 MCs 4|,
i [ 7
Segment:
4 Blocks ™

20448D-8

Figure 1. MACH 5 Block Diagram
with Segment Numbers

Enhanced PAL Blodk

The MACH 5 PAL blocks consist of the elements listed below. While each PAL block resembles
an independent PAL device, it has superior control and logic generation capabilities.

4 Macrocell

¢ logic array

¢ logic allocator

¢ /0 cell

% Register control generator

4% Output enable generator

The I/Os associated with each PALblock (Figure 2) have a path directly back to that PALLblock called
local feedback. If the I/O is used in another PAL block, the interconnect feeder assigns a block
interconnect line to that signal. The interconnect feeder acts as an input switch matrix. The block
and segment interconnect provide connections between any two signals in a device. The block
feeder assigns block interconnect lines and local feedback lines to the PAL block inputs. Two inputs
per PAL block can also be fed directly to a macrocell for registered input applications.

MACH 5 Family 17
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Figure 2. PAL Block Structure

Lagie Array and Allocator

The product-term array has the familiar sum-of-products architecture used in PAL devices. The
logic allocator assigns product terms to macrocells. Up to eight clusters of four product terms can
be steered to one macrocell, and product terms can be steered in a basic cluster of three or four
product terms. If three product terms are steered away, one can be left for separate logic
generation. The logic allocator acts as an output logic switch matrix: as a design changes, the
logic allocator will reassign logic to macrocells to retain pinout. If not used in a cluster, the extra
product term can be XORed with the basic cluster for functions such as data comparison. If the
basic cluster of three product terms is steered away, the product term remaining can still be used
for logic generation. The XOR gate available to each macrocell can be used for logic and/or for
polarity control. The product term clusters available to each macrocell within a PAL block are
shown in Table 3.

Rather than an output switch matrix which reassigns macrocells to pins to retain pinout, the wide
logic allocator produces the same result by reassigning logic to macrocells. In addition, large
equations (up to 32 product terms) can be implemented in a MACH 5 device with only one pass
through the logic array.

Table 3. Product Term Steering Options for PT Clusters and Macrocells

Macrocell Available Clusters Macrocell Available Clusters

M Gy €1, C4, G5, Cy Mg Gs: Ce: G, Cg Goy i G Crp

M, Co, Cy, Ca, C3, Cyy Cs M, Ce: C7, Gy Co G G110 G Gis

M, Co €1, G, G5, G, G5, G Mo Gy, Cg, G, Cros Cr1s Cr12s Cp3s Cpg

M Cor C1x Ga, G5, G G5, G, G My Car Cox Cro» Cr1n Crae Gz G Cps
Co €. G, G, G G5, G G M5 Cg Co, Gro Gi1» Giar Gz Gy Gis

M; Cp G G5, Gy, G5, G, G, G M5 Ca Cror C11> €120 Cp3e Cpa: Cy5
G, (3, Cyp G5, G, G, G3, Gy My Ciz Ci1> Gi2r Ci3 Cra Gis

M; G, €y, G5, G, Cg, G, Go, Cyp M5 Ci1r Cia, G5, Crap Cos

18 MACH 5 Family



Maoraoelis

The macrocells for MACH 5 consist of a storage element, a control (clock and set or reset or latch
enable) bus, and routing resources. The macrocell (Figure 3) can be configured for combinatorial,
registered or latched operation. The D-type flip-flops can be configured as T-type, J-K, or S-R
operation through the use of the XOR gate associated with each macrocell.

w
3
m
Logic 2
Allocator 5
(@]

5-8

Clusters/
MC
—D—,

S ) ’ > D Q

Prog. Polarity

A Mode

Selection

) ) 20446D-10
Figure 3. Macrocell Diagram

Comntral Generatay

The control generator provides four configurable clock lines and three configurable set/reset
lines to each macrocell in a PAlLblock. Any of the four clock lines and any of the three set/reset
lines can be independently selected by any flip-flop within a block. The clock lines (Figure 4)
provide synchronous global (pin) clocks and asynchronous product term clocks, sum term
clocks, and latch enables. Positive or negative edge clocking is available as well as advanced
clocking features such as complementary and biphase clocking. Complementary clocking
provides two clock lines exactly 180 degrees out of phase, and is useful in applications such as
fast data paths. A biphase clock line clocks flip-flops on both the positive and negative edges of
the clock. The configuration options for the four clock lines per PAL block are as follows:

Ciock Line O Gptions

4% Global clock (0, 1, 2, or 3) with positive or negative edge clock enable
% Product-term clock (A*B*C)

% Sum-term clock (A+B+C)

ook Line 1 QOplions
% Global clock (0, 1
¢ (lobal clock (0, 1,
% Global clock (0, 1,
ik Line 2 Oplions

% Global clock (0, 1, 2, or 3) with clock enable
Clogk Lire 3 Options

, ot 3) with positive edge clock enable
, or 3) with negative edge clock enable

b b b

, or 3) with positive and negative edge clock enable (biphase)

% Complement of clock line 2 (same clock enable)

% Product-termn clock (if clock line 2 does not use clock enable

MACH 5 Family 19
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Figure 4. Clock Generator

Block
> Clocke
0-3

20446D-11

Three of the four global clocks are available within any given PAL block. There are two product-

term clocks and one sum-term clock available per PAL block.

The set/reset generation portion of the control generator (Figure 5) creates three set/reset lines
for the PAL block. Each macrocell can choose one of these three lines or choose no set/reset at
all. All three lines can be configured for product term set/reset and two of the three lines can be
configured as sum term set/reset and one of the lines can be configured as product-term or sum-
term latch enable. While the set/reset signals are generated in the control generator, whether that
signal sets or resets a flip-flop is determined within the individual macrocell. The same signal
can set one flip-flop and reset another. PT2 or /PT2 can also be used as a latch enable for

macrocells configured as latches.
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Figure 5. Set/Reset Generator

3E Generator

There is one output enable (OE) generator per PALblock that generates two product-term driven
output enables. Each I/O cell is simply an output buffer. Each macrocell within the PALblock can
choose to be permanently enabled, permanently disabled, or choose one of the two product term
output enables per PAL block (Figure 6).

Output Enable
Generator

gy

>

Vee |,
,( [ v
il

Internal Feedback _g ,_EE

External Feedback

20448D-13
Figure 6. Output Enable Generator and 1/O Cell

MACH 5 TIMING

MACH 5 timing can be modeled on any Vantis approved software tool or it can be estimated using the
model shown in Fgure 7. For more information, please see the application note MAGH 5 Timing
Condderations Device timing will depend on the level of interconnect used and the power level
chosen for a particular path. These are the path and power factors. The pin-to-pin delays can be
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calculated by following one path from input/feedback to output. For example, tp; i the pin-to-pin
delay for a signal within a PAL block. tyttgk is the pin-to-pin delay for a signal that uses the block
interconnect and stays within a segment. tppHggg 1S the pin-to-pin delay for a signal that uses both
the block and segment interconnect. Power level timing is calculated in the same manner. If a signal
uses block interconnect and is placed in a low-power block, then the pin-to-pin delay will be

tPD+tB]_K+tP]_3 .

Input/Feedback Loqi i
- ogic
1 1
PD, RP Expander
tea, ter tor
Path »| troL, tPOLL
tBaLK tico, troxx -
o tss, tsa > S| — >
SEG Power tgL, taLL Y
: tsLw Output
tpLq tea, tcEs, - > P
* tee tcen - —
tpLs
Pin Clock | Contrel N
tcos i
PT Clock/Latch Enable/Clock Enable
Control
Path > fcoa
tBLk, lao
tseq :GO'-
GCO
tias
t
Power t\:\?,i
tpLq A
tpLo taw
™ tpra
20446D-14

Figure 7. MACH 5Timing Factors

SEAG, IN-SYSTERM FROGRAMMING

All MACH 5 devices are in-system programmable and are compliant to the JTAG standard, IEEE
1149.1, developed for checking circuit board connectivity. MACH in-system programming is
implemented as an extension of this standard which uses manufacturer defined instructions and
registers for program and verify. In-system programming eases prototyping and reduces
manufacturing steps. The MACH 5 devices can be programmed across the commercial
temperature range. Minimum programming time is typically less than 5 seconds. Vantis’
MACHPRO software serializes JEDEC files and downloads them to the target board through the
PC parallel port. The MACH 5 devices can be programmed in any JTAG chain.

RO COMPUIANT

The MACH 5 family members in the -7/-10/-12 speeds are fully compliant with the PCl Local Bus
Specification published by the PCI Special Interest Group (SIG). The MACH 5 devices provide
the speed, drive, density and I/ Os for the most complex PCI designs.
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SAFE FOR MIXED SUPRY VOLTAGE BYSTEM DESGNS

All MACH 5 devices have both 3.3-V and 5-V V¢ versions available. Both versions are safe
for mixed supply voltage system designs. The 5-V device will not overdrive 3.3-V devices above the
output voltage of 3.3 V, while it accepts inputs from other 3.3-V devices. The 3.3-V device will accept
inputs up to 5.5 V. Both the 5-V and 3.3-V versions have the same high-speed performance.

BLUS-FRENDLY VO STRUCTURE

All of the MACH 5 devices have a Bus-Friendly input structure which weakly holds an input at
its last driven state. While it is good design practice to tie unused pins to a known state, the
Bus-TI'riendly input structure pulls pins away from threshold where noise can cause high-
frequency switching.

MULTTRLE VO AND DENTTY OFTIONS

As logic needs change during the design process, the MACH 5 family offers six macrocell
densities and seven /O options to optimize cost and functionality concerns.

The MACH 5 family also offers the ability to fit a working design on a member device into
another device with the same number of I/Os but a different macrocell density. With proper
considerations during design, this feature will allow pins to be fixed in the same locations and
require no board reconfiguration.

FOWER MANAGEMENT

There are 4 power/speed options in each MACH 5 PAL block. The speed and power tradeoff can
be tailored for each design. In large designs, there may be several different speed requirements
for different portions of a design. In a computing design, a state machine controller may require
the fastest speed available, while the data path portion may run at the slower speed of the bus.

Table 4. Power Levels

High Speed/High Power 100% power
Medium High Speed/Medium

High Power 67% power
Medium Low Speed/Medium 0% power
Low Power

Low Speed/low Power 20% power

FROGRAMMABLE HEW-RATR

Each MACH 5 I/O has an individual programmable slew-rate control bit. Each output can be
configured for the highest speed (3 V/ns) or for the lowest noise (1 V/ns). For high-speed
designs with long, unterminated traces, the slow-slew rate will introduce fewer reflections and
less noise. For designs with short traces or well terminated lines, the fast-slew rate can be used
to achieve the highest speed. The slew-rate is adjusted independent of power.

MACH 5 Family 23



POWERLUP RESEY/SET

All flip-flops power up to a known state for predictable system initialization. If a macrocell is
configured to SET on a signal from the control generator, then that macrocell will be SET during
device power-up. If a macrocell is configured to RESET on a signal from the control generator or
is not configured for set/reset, then that macrocell will RESET on power-up. To guarantee
initialization values, the V¢ rise must be monotonic and clock must be inactive until the reset
delay time has elapsed.

RECURTY

A programmable security bit is provided to prevent unauthorized copying of array configuration
patterns. Once programmed, this bit defeats readback of the programmed pattern, securing
proprietary designs from competitors. The security bit can only be erased in conjunction with the
array during an erase cycle.

GUALITY AND TESTARUTY

The MACH 5 devices are electrically erasable which allows for full AC and DC verification of every
device. In addition this verifies complete programmability and functionality of the device to provide
the highest programming vields and post-programming functional yields in the industry.

TECHNOLOGY

The MACH 5 devices are fabricated on AMD’s own state-of-the-art 0.5 and 0.35 micron (L.gp)
EECMOS technologies. This advanced technology allows MACH 5 to offer both the highest
performance CPI1Ds and the lowest power CPIDs in the industry. The floating gate cells rely on
Fowler-Nordheim tunneling to charge the gates, and have long proven their endurance and
reliability.

The substrate of these devices is grounded to provide substrate clamp diodes on every input
which makes inputs more immune to noisy input signals.
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ABSOLUTE M AXIMUN HATINGS
BACH 5 OO 7.5, -10, -12, 15

Storage Temperature. .. .......... —65°C to +150°C
Device Junction Temperature . .. .. +130°C to +150°C
Supply Voltage

with Respect to Ground .. ..... ... -05Vto +70V
DC Input Voltage .. ............... 05Vto 55V
Static Discharge Voltage ................. 2000 V
Latchup Cuarrent (0°Cto +70°C). . .. .. ... ... 200 mA

Sresses abovethoselisted under Absolute Maximum Ratings
may cause permanent device failure Funclionalily at or above
these limits is nof implied. Exposure fo Absolute Maximum
Ratlings for extended periods may affect device reliability.

QPEHATING RANGES

Ambient Temperature (T,)

Operating in Free Air. . .. ........... 0°C to +70°C
Supply Voltage (Vo)
with Respect to Ground .. .. ... .. 75 Vio +3.25V

Operating ranges define those limits between which the
functionality of the device isguarantesd.

5-¥ DO CHARACTERISTIOS over QOMMERGAL operating rangss

Parameter
Symbol Parameter Description Test Description Min Max Unit
Vou Cutput HIGH Voltage Iog = 32mA, Voo = Min, Vg = Vigor V| 24 33 v
VoL Cutput LOW Voltage Iy = +16 mA, Vo = Min, Vg = Vg or V. 05 v
Guaranteed Input Logical HIGH Voltage for 5
Vi Input HIGH Voltage all Tnputs (Note 1) 20 v
Guaranteed Input Logical LOW Voltage for
Vi Input LOW Voltage all Tnputs (Note 1) 0.8 v
I Input HIGH Leakage Current Vi = 5.25, Vo = Max (Note 2) 10 A
I Input LOW Leakage Cumrent Viy =0, Vo = Max (Note 2) -10 A
=52 = =
Iozg Off-State Output Leakage Current HIGH X\?OLE 9)5. 5, Voo = Max, Vg = Vg or Vi 10 HA
Iozr Off-State Output Leakage Current LOW (\;CI)OLILZ 2)0, Vee = Max, Vpy = Vg or ¥y ~10 A
. Output Short-Circuit Current Vour =05 Ver = Max, Vi = Vi o1 ViL ~30 | -180 | mA
(Note 3)
Notes:

1. Theseare absdlute values with respect fo device ground and alf overshoots due to system and/or tester noise areincluded.

2. 1/Opin leakage isthe wardt caseof Iy, and Inz; or Iy and lozy.
3. Not morethan oneoutput should be shorted at a time Duration of the short-circuit should not exceed one sscond.
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CAPACITANCE {(Nete 1)

Parameter
Symbol Parameter Description Test Conditions Typ Unit
Cin TCIK pin V=20V 5V, 25°C, 1 MHz 12 pF
Cro 10 pin Vour=20V 5V, 25°C, 1 MHz 10 pF
Note:

1. Thessparametersarenot 100%teded, but arecalculated at initial characterization and at any timethedesgn ismodified where
frequency may be affected.

SWITCHING CHARACTERISTICS over COMMEROAL operating ranges {(Nole 2}
BANC {all signals from within PAL Bodk sxcept global control signaels)

Parameter 7 10 12 18
Symbol Parameter Description Min | Max | Min | Max | Min | Max | Min | Max | Unit
tep Input, /0O, or Feedback to Combinatorial Qutput| 2 7.5 2 10 2 12 2 15 ns
Iss f}cllubpaifg:)ecfom Input, /O, or Feedback to 4 5 6 g s
tys Register Data Hold Time Using a Global Clock 0 0 0 0 ns
teos Global Clock to Output (Pin Clock) 6 7 8 10 ns
twis Global Clock Low Width (Note 3) 3 4 5 6 ns
twHs Global Clock High Width (Note 3) 3 4 5 6 ns
lf/)((tfszniltizz)(ib ack, PAL Block Level 100 a3 7 55 Mz
fMAX | Internal Feedback PAL Block Level 125 100 83.3 83.3 MHz
No Feedback PAL Block Level 166.7 125 100 83.3 MHz
- Setup Time from Input, I/O, or Feedback to 4 5 6 7 s
Product Term Clock, PAL Block Level
- %iﬁuéll:iilster Data Hold Time Using a Product 4 5 6 7 ns
tooa Product Term Clock to Output 10 12 15 17 ns
twia Product Term Clock Width LOW 4 5 6 7 ns
tWiA Product Term Clock Width HIGH 4 5 6 7 ns
lfﬁtfsj]j_ltizcsbmk’ PAL Block Level 71 58 476 £ MHz.
fraxa Internal Feedback, PAL Block Level 88 72 60 52 MHz
No Feedback, PAL Block Level 125 100 83.3 71.4 MHz
- [S)c;glzchtu;:rﬁog;tIcnput, I/ O, or Feedback to 4 5 6 7 ns
tHL Latch Data Hold Time (Using Product Term Gate) | 4 5 6 7 ns
tGo Latch Gate to Output 10 11 12 13 ns
tGoL Latch Gate to QOutput through Transparent Latch 17 18 19 20 ns
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YANTI S

BASC {all signads from within PAL blodk excers global contral signals) {Continued)

-7 -10 -12 -15
Parameter
Symbol Parameter Description Min | Max | Min | Max | Min | Max | Min | Max | Unit
taco Latch Gate to Combinatorial Qutput 17 18 19 20 ns
tigs Latch Gate to Output Latch Setup 10 1 12 13 ns
¢ Gate Width LOW (for LOW Transparent) or High 4 5 6 7 ns
oW (for HIGH Transparent)
Delay Savings for Using Internal Feedback
tRUF Instead of Pin Feedback (I/Os Only, No Savings | 0.5 2 0.5 2 0.5 2 0.5 2 ns
for Buried)
ASYNCHRONOUSD 857 and RESEY, QUTHRUT ENABLE QLOCK ENABLE
-7 -10 -12 -15
Parameter
Symbol Parameter Description Min | Max | Min | Max | Min | Max | Min | Max | Unit
Asynchronous Reset or Preset to Registered or o
fRP Latched Qutput 10 12 14 16 ns
tpRW Asynchronous Reset or Preset Width 4 5 6 7 ns
tpRR Asynchronous Reset or Preset Recovery Time 1.5 8 9 10 ns
tra Input, /O, or Feedback to Output Enable 2 9.5 2 10 2 12 2 15 ns
tER Input, I/O, or Feedback to Output Disable 9.5 10 12 15 ns
Setup Time from Clock Enable to Next Clock
T_CFS Pulse 4 5 7 7 ns
; Hold Time for Clock Enable After Last Enabled n 5 6 6 ns
CEH Clock Pulse
; Hold Time for Registered Clock Enable After Last 0 0 0 0 ns
RCEH Enabled Clock Pulse
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HEGIETERS and LATCHES {input and output, BLOCK lsvel)

Parameter -7 -10 -12 -15
Symbol Parameter Description Min | Max | Min | Max | Min | Max | Min | Max | Unit
Input, IO, or Feedback to Output Through
tpDIL Transparent Input Latch 13 15 17 19 ns
Input Register Global Clock to Combinatorial
T‘ICOG Output 13 14 16 18 ns
Input Register Product Term Clock to "
ficoa Combinatorial Qutput 17 18 19 20 ne
SRS Input Register Setup Time Using Global Clock 2 3 3 3 ns
Input Register Setup Time Using Product Term
tSIRA Clock 0 0 0 0 ns
tHIRS Input Register Hold Time Using Global Clock 3 4 4 4 ns
Input Register Hold Time Using Product Term
tHI_RA Clock 6 7 7 7 ns
twicw Input Register Clock Width Low or High 4 5 6 7 ns
foaxa Maximum Input Register Frequency 125 100 83.3 71.4 MHz
Register Using Global Clock to Output Register "
tRess Using Global Clock Setup Time 93 12 14 17 ne
Register Using Global Clock to Output Register 5
tResa Using Product Term Clock Setup Time 125 15 17 13 ns
Register Using Product Term Clock to Qutput 5
freas Register Using Global Clock Setup Time 125 15 17 18 ns
Register Using Product Term Clock to Qutput
tRCAA Register Using Same Product Term Clock Setup 10 10 12 15 ns
Time
terL Input Latch Setup Time 2 3 3 3 ns
tHIL Input Latch Hold Time 6 7 7 7 ns
Setup Time from Input, VO, or Feedback Through 5
tsiL Transparent Input Latch to Output Gate o 10 1 12 ne
Input, /O, or Feedback to Output Through 5
tPDIL Transparent Input and Output Latches 14 16 18 20 ns
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YVANTI S

INTERCONNECY

Parameter
Symbol Parameter Description Min | Max | Min | Max | Min | Max | Min | Max | Unit

Interconnect delay between blocks. If a signal

depends on inputs not in the same block, but in
LK the same segment, this delay must be added to 1.5 2.0 2.0 2.0 ns
e, tss: tsay looa s tgos leor laco: tigs: trp tea:
e tops tepr teos kess: treass trease tepin s

Interconnect delay between segments. This
parameter includes all block interconnect delay. If
a signal depends on inputs not in the same
segment, this delay must be added to tpp, tss, tga,
tooa: ts1; t6o: ool toco: tas: ke tEar tER- oS
teDLs tco: tRess: tReas: tReaas teDILs tsirs

tspg

FOWER, LOGIC, AND SLEW {(Flease sos individusl devics dala shesis
for deiaiis)}

Noles:
2. Se Swilching Test Circuit for test conditions

3. Ifa sgnal isused asboth a clock and a logic array input, then the maximum input frequency applies (Fmax/2).
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VANTI S
ABSOLUTE MAXIMUM BATINGS OPFERATING RANGES
MACH 3 LV COM V7.5, -10, 12, 158 Ambient Temperature (Ty)
Operating in Free Air. . .. ........... 0°C to +70°C
Storage Temperature. .. .......... —65°C to +150°C
. . o Supply Voltage (Voo
Device unction Temperatare . ............ +130°C with Respect to Ground . . .. ... .... B0Vio 43.6 V
Su_PPIY Voltage Operating ranges define those limits befween which the
with Respect to Ground .. ..... ... -05Vto +70V functionality of the device is guaranteed.
DC Input Voltage .. ............... 05Vto 55V
Static Discharge Voltage ................. 2000 V
Latchup Cuarrent (0°Cto +70°C). . .. .. ... ... 200 mA

Sresses abovethoselisted under Absolute Maximum Ratings
may cause permanent device failure Funclionalily at or above
these limits is nof implied. Exposure fo Absolute Maximum
Ratlings for extended periods may affect device reliability.

3.3-¥ DO CHARACTERIETICS over QOMMERGAL operating rangses

Parameter
Symbol Parameter Description Test Description Min Max | Unit
VCC = Min IOH =-100 HA VCC -0.2 A\
Vou Output HIGH Voltage
V[N = VH‘I or VH_, IOH =3.2mA 2.4 A\
Inp = 100 pA 0.2 v
1 Vee = Min oL H
YoL Output LOW Voltage _
VIN= Vi or VIL log = 16 mA 0.5 v
(Note 1)
VOUT = VOH Min or VOUT < VOLMaX 9
Vg Input HIGH Voltage (Note 2) 2.0 5.5 v
VOUT = VOH Min or VOUT < VOLMaX
VIL Input LOW Voltage (Note 2) 0.3 0.8 v
Iy Input HIGH Leakage Current | Vi = 3.6, Vo = Max (Note 3) 5 HA
I Input LOW Leakage Current | Vyq =0, Voo = Max (Note 3) -5 HA
Off-State Output Ieakage
IOZH Current HIGH VOUT = 36, VCC = MﬁX, V]:N = VI_H or VU_. (Note 3) 5 IJA
Off-State Output Ieakage
IOZL Current LOW VOUT = 0, VCC = Max, V[N = V[H or VU_, (Note 3) -5 IJ.A
Isc Output Short-Circuit Current | Vo = 0.5 Voo = Max, Vi = Vg or Vi (Note 4) -15 -160 | mA

Notes:
1. Total Iy for one PAL block should not exceed 64 mA.

2. These are absdiute values with regpect fo device ground and ail overshools due to sydem and/or tester noise areinciuded.
3. /O pin leakage isthe word case of Iy, and lnz or iy and lnzy.
4. Not more than one output should be shorfed at onetime Duration of the short-circuit should not exceed one second.
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YVANTI S

CAPACITANCE (Note 1)
Parameter
Symbol Parameter Description Test Conditions Typ Unit
Cin I/CIK pin Vin=20V 3.3 V, 25°C, 1 MHz 12 pF
Cyo /O pin Vour =20V 3.3 V, 25°C, 1 MHz 10 pF
Note:

1. Thessparamedersarenot 100%teded, but arecalculated ai initial characterization and at any timethedesgn is modified where
frequency may be affected.

SWHITOHING CHARACTERIESTICS over COMMERGIAL operating rangss {(Nols 23
BAKRT {ail signals from within PAL blodk except global control signais)

Parameter i 10 12 15
Symbol Parameter Description Min | Max | Min | Max | Min | Max | Min | Max | Unit
tpp Input, YO, or Feedback to Combinatorial Output 2 7.5 2 10 2 12 2 15 ns
s gcli;)ug)al"flcr;ccli;rom Input, I/0, or Feedback to " s 6 3 ns
tys Register Data Hold Time Using a Global Clock 0 0 0 0 ns
teos Global Clock to Qutput (Pin Clock) 6 7 8 10 ns
twis Global Clock Low Width (Note 3) 3 o 5 6 ns
twHS Global Clock High Width (Note 3) 3 o 5 6 ns
]f;((ttesrsnjlt(lj;es;ib ack, PAL Block Level 100 g3 7 55 Mz
AX | Internal Feedback PAL Block Level 125 100 83.3 83.3 MHz
No Feedback PAL Block Level 166.7 125 100 833 MHz
- Setup Time from Input, I/O, or Feedback to " s 6 7 s
Product Term Clock, PAL Block Level
- ?eli‘iﬁu(t:gecilster Data Hold Time Using a Product n s 6 7 ns
tcoa Product Term Clock to Output 10 12 15 17 ns
twia Product Term Clock Width LOW 4 5 6 7 ns
tWHA Product Term Clock Width HIGH 4 5 6 7 ns
]f;((t;:slzliltlj;e:)lb ack, PAL Block Level 7 58 176 4 MHz
fuaxa Internal Feedback, PAL Block Level 88 72 60 52 MHz
No Feedback, PAL Block Level 125 100 833 714 MHz
- igii;lgriog;?pm’ 1I/0, or Feedback to n s 6 - ns
tHL Latch Data Hold Time (Using Product Term Gate) 4 5 6 7 ns
tco Latch Gate to Output 10 11 12 13 ns
tgoL Latch Gate to Output through Transparent Latch 17 18 19 20 ns
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SARNC (all signalsfrom within PAL blodk sxrept global condrol dgnals) {Continued}

-7 -10 -12 -15
Parameter
Symbol Parameter Description Min | Max | Min | Max | Min | Max | Min | Max | Unit
tgeo Latch Gate to Combinatorial Output 17 18 19 20 ns
tigs Latch Gate to Output Latch Setup 10 11 12 13 ns
. Gate Width LOW (for [OW Transparent) or High " s 6 7
aw (for HIGH Transparent) ne
Delay Savings for Using Internal Feedback
tRUF Instead of Pin Feedback (I/Os Only, No Savings | 0.5 2 0.5 2 0.5 2 0.5 2 ns
for Buried)
ASYNCHEONOUS 8T and RERET, QUTHRUT ENABLE GLOCK BENARLE
-7 -10 -12 -15
Parameter
Symbol Parameter Description Min | Max | Min | Max | Min | Max | Min | Max | Unit
Asynchronous Reset or Preset to Registered or 5
trp Latched Output 10 12 14 16 ns
tpRW Asynchronous Reset or Preset Width 4 5 6 7 ns
tprR Asynchronous Reset or Preset Recovery Time 7.5 8 9 10 ns
tga Input, /O, or Feedback to Output Enable 2 9.5 2 10 2 12 2 15 ns
tgr Input, I/O, or Feedback to Output Disable 9.5 10 12 15 ns
Setup Time from Clock Enable to Next Clock
tCES Pulse 5 6 7 7 ns
; Hold Time for Clock Enable Following Last n 5 6 6
CEH Enabled Clock Pulse ne
; Hold Time for Registered Clock Enable After Last 0 0 0 0 ns
RCEH Enabled clock Edge
MACH 5 Family, 3.3-¥ Com’l 33



HEGISTERD and LATOHES {input and suiput, BLOCK lsvel)

Parameter -7 -10 -12 -15
Symbol Parameter Description Min | Max | Min | Max | Min | Max | Min | Max | Unit
Input, IO, or Feedback to Output Through
tppIL Transparent Input Latch 13 15 17 19 ne
oo Input Register Global Clock to Combinatorial 13 14 16 18 s
Output
Input Register Product Term Clock to 5
ticoa Combinatorial Qutput 17 18 19 20 ns
tsIRS Input Register Setup Time Using Global Clock 2 3 3 3 ns
Input Register Setup Time Using Product Term
tSIRA Clock 4] 4] 4] 4] ns
tHIRS Input Register Hold Time Using Global Clock 3 4 4 4 ns
Input Register Hold Time Using Product Term
tHTRA Clock 6 7 7 7 ns
twicw Input Register Clock Width Low or High 5 6 7 ns
fuaxa Maximum Input Register Frequency 125 100 833 71.4 MHz
Register Using Global Clock to Qutput Register "
fRess Using Global Clock Setup Time 9:3 12 14 17 ns
Register Using Global Clock to Qutput Register 5
fResa Using Product Term Clock Setup Time 125 15 17 18 ns
Register Using Product Term Clock to Qutput 5
freas Register Using Global Clock Setup Time 125 15 17 18 ns
Register Using Product Term Clock to Output
tRCAA Register Using Same Product Term Clock Setup 10 10 12 15 ns
Time
terr Input Latch Setup Time 2 ns
tHIL Input Latch Hold Time 6 7 7 7 ns
Setup Time from Input, VO, or Feedback Through 5
tsiL Transparent Input Latch to Output Gate 9 10 1 12 ns
Input, YO, or Feedback to Output Through "
tPDIL Transparent Input and Output Latches 14 16 18 20 ns
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INTERCONNECY

Parameter -7 -10 -12 15
Symbol Parameter Description Min | Max | Min | Max | Min | Max | Min | Max | Unit
Interconnect delay between blocks. If a signal
depends on inputs not in the same block, but in
LK the same segment, this delay must be added to 1.5 2 2 2 ns
teps tss tsas lcoatse: oo tool toco igs: R tEA
teRs tees: DL tico- tRess: TReas: tReaas tepin s
Interconnect delay between segments. This
parameter includes all block interconnect delays.
; If a signal depends on inputs not in the same s 6 6 6 s
SEG segment, this delay must be added to tpp, tss, tga,
tcoa i tgos tgol tacos tias: re tEA TER tCES)
tpDIs t1cos TRCSS TRCAS: TRCAAs TPDITs tSIL:
FOWER, LOGIC, AND SLEW {(Flease sos individusl devics dala shesis
for deiaiis)}
Notes:
2. Se Swilching Test Circuit for test conditions
3. Ifa sgnal isused asboth a clock and a logic array input, then the maximum input frequency applies (Fmax/2).
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ABSOLUTE M AXIMUN HATINGS
BIACH 5 IND 10, 12, 18, -20

Storage Temperature. .. .......... —65°C to +150°C
Device Junction Temperature . .. .. +130°C to +150°C
Supply Voltage

with Respect to Ground .. ..... ... -05Vto +70V
DC Input Voltage .. ............... 05Vto 55V
Static Discharge Voltage ................. 2000 V
Latchup Current (—40°C to +85°C) .. .. ... ... 200 mA

Sresses abovethoselisted under Absolute Maximum Ratings
may cause permanent device failure Funclionalily at or above
these limits is nof implied. Exposure fo Absolute Maximum
Ratlings for extended periods may affect device reliability.

QPEHATING RANGES

Ambient Temperature (T,)

Operating in Free Air. . .. ....... ... —10°C to +85°C
Supply Voltage (Vo)
with Respect to Ground . . .. ... .. .. +45 Vio +5.5V

Operating ranges define those limits between which the
functionality of the device isguarantesd.

5-¥ DO CHARACTERISTICR over INDUSTHAL opsrating ranges

Parameter
Symbol Parameter Description Test Description Min Max Unit
Vou Output HIGH Voltage Iog =-3.2mA, Voo =Min, Vpy=Vigor V| 24 33 A%
VoL Output LOW Voltage IgL = +16 mA, Ve = Min, Vg = Vi or Vi 0.5 v
Guaranteed Input Logical HIGH Voltage for
2
VH Input HIGH Voltage all Tnputs (Note 1) 20 v
Guaranteed Input Logical OW Voltage for
VIL Input LOW Voltage all Tnputs (Note 1) 0.8 v
Ly Input HIGH Leakage Current Vi = 525, Ve = Max (Note 2) 10 HA
I Input LOW Leakage Current Vin =0, Ve = Max (Note 2) -10 HA
=52 = =
Tozm Off-State Output Leakage Current HIGH (\IZ\CI)oUtZ 7)5. 3, Voo = Max, Vi = Vg or Vi 10 HA
Tozr Off-State Output Leakage Current LOW (\g)out'g 2)0, Vee = Max, Vg = Vyg or _10 A
Isc Output Short Circuit Current Vour =05 Vee = Max, Vv = Vi or Vir 30 | 180 | mA
(Note 3)
Notes:

1. These are absdufe values with regect fo device ground and all overshoots due to sysdem and/or tester noise areincluded.
2. IO pin leakage istheword caseof Iy and Ioz or Ly and 1oy,

3. Not more than one output should be shorted at one time Duration of the short-circuit should not exceed one second.
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YVANTI S

CAPACITANCE (Note 1)
Parameter
Symbol Parameter Description Test Conditions Typ Unit
Cin I/CIK pin Vin=20V 5V, 25°C, 1 MHz 12 pF
Cyo /O pin Vour =20V 5V, 25°C, 1 MHz 10 pF
Note:

1. Thessparamedersarenot 100%teded, but arecalculated ai initial characterization and at any timethedesgn is modified where
frequency may be affected.

SWHITOHING CHARACTERISTICS over INDUSTHIAL operating ranges (Nots 2}
BAKRT {ail signals from within PAL blodk except global control signais)

-10 -12 -15 -20
Parameter
Symbol Parameter Description Min | Max | Min | Max | Min | Max | Min | Max | Unit
Input, I/0, or Feedback to Combinatorial Output
tep or Input, VO, or Feedback to Output through 2 10 2 12 2 15 2 20 ns
Transparent Output Latch
Setup Time from Input, I/O, or Feedback to
'ss | Global Clock > 6 8 10 n
ts Register Data Hold Time Using a Global Clock 0 0 0 0 ns
tcos Global Clock to Output (Pin Clock) 7 8 10 12 ns
twis Global Clock Low Width (Note 3) 4 5 6 7 ns
twis Global Clock High Width (Note 3) 4 5 6 7 ns
External Feedback, PAL Block Level 33 o ss 45.5 MHz.
fMAX | Internal Feedback PAL Block Level 100 83.3 83.3 714 MHz
No Feedback PAL Block Level 125 100 83.3 714 MHz
; Setup Time from Input, I/O, or Feedback to 5 6 7 g ns
8A Product Term Clock, PAL Block Level
Output Register Data Hold Time Using a Product
tHA Term Clock > 6 ! 8 ne
tcoa Product Term Clock to Output 12 15 17 20 ns
twia Product Term Clock Width LOW 5 6 7 8 ns
tWiHA Product Term Clock Width HIGH 5 6 7 8 ns
External Feedback, PAL Block Level 58 476 £ 35 MHz.
ll(tSA + tCOA)
faXA | 1niemnal Feedback, PAL Block Level 72 60 52 45 MHz
No Feedback, PAL Block Level 100 833 714 62.5 MHz
Setup Time from Input, /O, or Feedback to
sL. Product Term Gate > 6 7 8 he
tHL Latch Data Held Time (Using Product Term Gate) | 5 6 7 8 ns
tGo Latch Gate to Output 11 12 13 14 ns
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YVANTI S

SARNC (all signalsfrom within PAL blodk sxrept global condrol dgnals) {Continued}

-10 -12 -15 -20
Parameter
Symbol Parameter Description Min | Max | Min | Max | Min | Max | Min | Max | Unit
Latch (Input or Output) Gate to Qutput through 5 5
teoL Transparent Latch 18 19 20 21 ne
taco Latch Gate to Combinatorial Qutput 18 19 20 21 ns
tigs Latch Gate to Output Latch Setup 1 12 13 14 ns
¢ Gate Width LOW (for LOW Transparent) or High 5 6 7 g
oW (for HIGH Transparent) ne
Delay Savings for Using Internal Feedback Instead
tgUF of Pin Feedback (I/Os Only, No Savings for 0.5 2 0.5 2 0.5 2 0.5 2 ns
Buried)
ASYNCHRONOUS S8BT AND BESEY, QUTPUYT ENABLE, GLOCK BENABLE
-10 -12 -15 -20
Parameter
Symbol Parameter Description Min | Max | Min | Max | Min | Max | Min | Max | Unit
Asynchronous Reset or Preset to Registered or 5
trp Latched Output 12 14 16 18 ns
teRW Asynchronous Reset or Preset Width 5 6 7 8 ns
tpRR Asynchronous Reset or Preset Recovery Time 8 9 10 11 ns
tga Input, /O, or Feedback to Output Enable 10 12 15 20 ns
tegr Input, /0O, or Feedback to Output Disable 10 12 15 20 ns
Setup Time from Clock Enable to Next Clock
trEs Pulse 6 7 7 8 ns
; Hold Time for Clock Enable After Last Enabled 5 6 6 7
CEH Clock Pulse he
; Hold Time for Registered Clock Enable After Last 0 0 0 0
RCEH Enabled Clock Pulse he
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HEGISTERD and LATOHES {input and suiput, BLOCK lsvel)

Parameter -10
Symbol Parameter Description Min | Max | Min Min Min Unit
. Input, IO, or Feedback to Output Through 15 s
FDIL Transparent Input Latch
. Input Register Global Clock to Combinatorial 14 s
1coG Output
\ Input Register Product Term Clock to 18 s
1CoA Combinatorial Qutput
tsIRS Input Register Setup Time Using Global Clock 3 3 3 3 ns
Input Register Setup Time Using Product Term
tSIRA Clock 4] 4] 4] 4] ns
tHIRS Input Register Hold Time Using Global Clock 4 4 4 4 ns
Input Register Hold Time Using Product Term
tHTRA Clock 7 7 7 7 ns
twicw Input Register Clock Width Low or High 5 6 7 ns
fuaxa Maximum Input Register Frequency 100 833 71.4 62.5 MHz
Register Using Global Clock to Qutput Register " "
fRess Using Global Clock Setup Time 10 12 15 20 ns
Register Using Global Clock to Qutput Register N
fResa Using Product Term Clock Setup Time 15 17 18 20 ns
Register Using Product Term Clock to Qutput "
freas Register Using Global Clock Setup Time 15 17 18 20 ns
Register Using Product Term Clock to Output
tRCAA Register Using Same Product Term Clock Setup 10 12 15 20 ns
Time
terr Input Latch Setup Time ns
tHIL Input Latch Hold Time 7 7 7 7 ns
Setup Time from Input, VO, or Feedback Through 5
tsiL Transparent Input Latch to Output Gate 10 1 12 13 ns
. Input, YO, or Feedback to Output Through 16 . s
FDLL Transparent Input and Qutput Latches o
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YVANTI S

INTERCONNECY

Parameter
Symbol Parameter Description Min | Max | Min | Max | Min | Max | Min | Max | Unit

Interconnect delay between blocks. If a signal

depends on inputs not in the same block, but in
LK the same segment, this delay must be added to 2.0 2.0 2.0 2.0 ns
e, tss: tsay looa s tgos leor laco: tigs: trp tea:
e tops tepr teos kess: treass trease tepin s

Interconnect delay between segments. This
parameter includes all block interconnect delay. If
a signal depends on inputs not in the same
segment, this delay must be added to tpp, tss, tga,
tooa: ts1; t6o: ool toco: tas: ke tEar tER- oS
teDLs tco: tRess: tReas: tReaas teDILs tsirs

tspg

FOWER, LOGIC, AND SLEW {(Flease sos individusl devics dala shesis
for deiaiis)}

Noles:
2. Se Swilching Test Circuit for test conditions

3. Ifa sgnal isused asboth a clock and a logic array input, then the maximum input frequency applies (Fmax/2).
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VANTI S
ABSOLUTE MAXIMUM BATINGS OPFERATING RANGES

MACH 5 LV IND 10, ~12, 15, -20 Ambient Temperature (Ty)

Operating in Free Air. . .. ....... ... —10°C to +85°C
Storage Temperature. .. .......... —65°C to +150°C
. . Supply Voltage (Voo

Device unction Temperatare . ............ +130°C with Respect to Ground . . .. ... .... B0Vio 43.6 V
Su_PPIY Voltage Operating ranges define those limits befween which the
with Respect to Ground .. ..... ... -05Vto +70V functionality of the device is guaranteed.
DC Input Voltage .. ............... 05Vto 55V
Static Discharge Voltage ................. 2000 V
Latchup Cuarrent (0°Cto +70°C). . .. .. ... ... 200 mA

Sresses abovethoselisted under Absolute Maximum Ratings
may cause permanent device failure Funclionalily at or above
these limits is nof implied. Exposure fo Absolute Maximum
Ratlings for extended periods may affect device reliability.

3.3V DO CHARACTERISTICS over INDUSTH AL operating rangss

Parameter
Symbol Parameter Description Test Description Min Max | Unit
VCC = Min IOH =-100 HA VCC 0.2 A\
Vou Output HIGH Voltage
V]:N = V].H or VU_. IOH =32 mA 2.4 A\
I =100 pA v
1 Ve = Min oL H
VoL Output LOW Voltage Iao = 16 mA
VN = Vi o Vi oH = 10 M
IN Hor YIL (Note 1) v
VOUT = VOH Min or VOUT < VOLMﬂX 9
Vi Input HIGH Voltage (Note 2) 2.0 5.5 v
VOUT = VOH Min or VOUT < VOLMaX
VI Input LOW Voltage (Note 2) 0.3 0.8 v
T Input HIGH Leakage Current | Vyq = 3.6, Vo = Max (Note 3) 5 HA
I Input LOW Leakage Current | Vg = 0, Vo = Max (Note 3) -5 HA
Off-State Output Leakage
IOZH Current HIGH VOUT = 36, VCC = Max, VIN = VIH or VU_. (Note 2) 5 IJA
Off-State Output Leakage
IOZL Current LOW VOUT = 0, VCC = MﬁX, V'[N = VT_H or VU_. (Note 2) -5 IJ.A
Isc Output Short-Circuit Current | Vopur = 0.5 Vo = Max, Vg = Vi or Vi (Note 3) -15 -160 | mA

Notes:
1. These are absdufe values with regect fo device ground and all overshoots due to sysdem and/or tester noise areincluded.

2. IO pin leakage istheword caseof Iy and Ioz or Ly and 1oy,
3. Not more than one output should be shorted at one time Duration of the short-circuit should not exceed one second.
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CAPACITANCE (Note 1)
Parameter
Symbol Parameter Description Test Conditions Typ Unit
Cin I/CIK pin Vin=20V 3.3 V, 25°C, 1 MHz 12 pF
Cyo /O pin Vour =20V 3.3 V, 25°C, 1 MHz 10 pF
Note:

1. Thessparamedersarenot 100%teded, but arecalculated ai initial characterization and at any timethedesgn is modified where
frequency may be affected.

SWITCHING CHARACTERSTICS over INDUSTHAL operating ranges (Nole 2)
BAKRT {ail signals from within PAL blodk except global control signais)

-10 -12 -15 -20
Parameter
Symbol Parameter Description Min | Max | Min | Max | Min | Max | Min | Max | Unit
Input, I/0, or Feedback to Combinatorial Output
tep or Input, VO, or Feedback to Output through 2 10 2 12 2 15 2 20 ns
Transparent Output Latch
Setup Time from Input, I/O, or Feedback to
'ss | Global Clock > 6 8 10 n
ts Register Data Hold Time Using a Global Clock 0 0 0 0 ns
tcos Global Clock to Output (Pin Clock) 7 8 10 12 ns
twis Global Clock Low Width (Note 3) 4 5 6 7 ns
twis Global Clock High Width (Note 3) 4 5 6 7 ns
External Feedback, PAL Block Level 33 o ss 45.5 MHz.
fMAX | Internal Feedback PAL Block Level 100 83.3 83.3 714 MHz
No Feedback PAL Block Level 125 100 83.3 714 MHz
; Setup Time from Input, I/O, or Feedback to 5 6 7 g ns
8A Product Term Clock, PAL Block Level
Output Register Data Hold Time Using a Product
tHA Term Clock > 6 ! 8 ne
tcoa Product Term Clock to Output 12 15 17 20 ns
twia Product Term Clock Width LOW 5 6 7 8 ns
tWiHA Product Term Clock Width HIGH 5 6 7 8 ns
External Feedback, PAL Block Level 58 476 £ 35 MHz.
ll(tSA + tCOA)
faXA | 1niemnal Feedback, PAL Block Level 72 60 52 45 MHz
No Feedback, PAL Block Level 100 833 714 62.5 MHz
Setup Time from Input, /O, or Feedback to
sL. Product Term Gate > 6 7 8 he
tHL Latch Data Held Time (Using Product Term Gate) | 5 6 7 8 ns
tGo Latch Gate to Output 11 12 13 14 ns
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SARNC (all signalsfrom within PAL blodk sxrept global condrol dgnals) {Continued}

-10 -12 -15 -20
Parameter
Symbol Parameter Description Min | Max | Min | Max | Min | Max | Min | Max | Unit
tgoL Latch Gate to Qutput through Transparent Latch 18 19 20 21 ns
taco Latch Gate to Combinatorial Qutput 18 19 20 21 ns
tigs Latch Gate to Output Latch Setup 1 12 13 1d ns
. Gate Width LOW (for LOW Transparent) or High 5 6 7 g
aw (for HIGH Transparent) ne
Delay Savings for Using Internal Feedback Instead
tgUF of Pin Feedback (I/Os Only, No Savings for 0.5 2 0.5 2 0.5 2 0.5 2 ns
Buried)
ASYNCHRONQUS 88T and RESET, OUTHRUT ENABLE QLOCK ENARLE
-10 -12 -15 -20
Parameter
Symbol Parameter Description Min | Max | Min | Max | Min | Max | Min | Max | Unit
Asynchronous Reset or Preset to Registered or 5
trp Latched Output 12 14 16 18 ns
tpRW Asynchronous Reset or Preset Width 5 6 7 8 ns
tPRR Asynchronous Reset or Preset Recovery Time 8 9 10 11 ns
tEA Input, I/0, or Feedback to Output Enable 2 10 2 12 2 15 2 20 ns
tER Input, I/O, or Feedback to Output Disable 10 12 15 20 ns
Setup Time from Clock Enable to Next Clock
tCES Pulse 6 7 7 8 ns
; Hold Time for Clock Enable Following Last 5 6 6 7
CEH Enabled Clock Pulse ne
Hold Time for Registered Clock Enable After Last
tRCEH 0 0 0 0 ns
Enabled Clock Edge
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HEGISTERD and LATOHES {input and suiput, BLOCK lsvel)

-10 -12 -15 -20
Parameter
Symbol Parameter Description Min | Max | Min | Max | Min | Max | Min | Max | Unit
Input, 7O, or Feedback to Output Through 5 5
tPDIL Transparent Input Latch 15 17 20 21 ne
Input Register Global Clock to Combinatorial 5
tICOG Output 14 16 18 20 ns
Input Register Product Term Clock to 5 5
ficoa Combinatorial Qutput 18 19 20 21 ns
SRS Input Register Setup Time Using Global Clock 3 3 3 3 ns
Input Register Setup Time Using Product Term
tSIRA Clock 0 0 0 0 ns
tHIRS Input Register Hold Time Using Global Clock 4 4 4 4 ns
Input Register Hold Time Using Product Term
tHI_RA Clock 7 7 7 7 ns
twicw Input Register Clock Width Tow or High 5 6 7 8 ns
fvaxt Maximum Input Register Frequency 100 83.3 71.4 62.5 MHz
Register Using Global Clock to Qutput Register " "
tRess Using Global Clock Setup Time 10 12 15 20 ne
Register Using Global Clock to Output Register "
fResa Using Product Term Clock Setup Time 15 17 18 20 ne
Register Using Product Term Clock to Qutput "
treas Register Using Global Clock Setup Time 15 17 13 20 ns
Register Using Product Term Clock to Output
tRCAA Register Using Same Product Term Clock Setup 10 12 15 20 ns
Time
terr Input Latch Setup Time 3 3 3 3 ns
tHIL Input Latch Hold Time 7 7 7 7 ns
- Setup Time from Input, 70O, or Feedback Through 10 1 - 13 ns
Transparent Input Latch to Output Gate
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INTERCONNECY

-10 -12 -15 -20
Parameter
Symbol Parameter Description Min | Max | Min | Max | Min | Max | Min | Max | Unit
Interconnect delay between blocks. If a signal
depends on inputs not in the same block, but in
tRIK the same segment, this delay must be added to 2.0 2.0 2.0 2.0 ns
tpn: tss tsas Ico s s too: tools taee: tics: tre tEA:
tER: tops: TPDI> oo 1ReSS tReass TRoAas TPDIIS ts1I-
Interconnect delay between segments. This
parameter includes all block interconnect delay. If
; a signal depends on inputs not in the same 6 6 6 6 ns
SEG segment, this delay must be added to tpp, tss tgas
tcoa ts1 toos tgoLs tecos ics: tre tear tER: toEs)
tppLs tcos tRess: Reas: tReaas DL s
POWER, LOGIC, AND SLEW {(Fleass e individual device data sheels
for details)
Notes:
2  See 8witching Tedt Gircuit for fest conditions
3. Ifa sgnal isused asboth a clock and a logic array input, then the maximum input frequency apolies (Fmax/2).
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Lo va FREGUENGY

These curves represent the typical power consumption for a particular device at system
frequency. The selected “typical” pattern is a 16-bit up-down counter. This pattern fills the
device and exercises every macrocell. Maximum frequency shown uses internal feedback and a
D-type register. Power/Speed are optimized to obtain the highest counter frequency and the
lowest power. The highest frequency (ISBs) is placed in common PAL blocks, which are set to
high power. The lowest frequency signals (MSBs) are placed in a common PAlL block and set to
lowest power.

300 1 400 +
— — 300 T
<< 200 | <
E E
e 5 2001
© 1004 L
100+
0 _—,trtr0 0o —_—trt—ttrttrrr+—+
0 10 20 30 40 50 60 Y0 80 90 100110120125 0 10 20 30 40 50 60 70 80 90 100110120125
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M5-128/M5LV-128 M5-192/M5LV-192
600 4 800 1
T T 600 1T
é 400 _E
S 3 400+
— 200 T —
200 1
0 —t—t————— 0 —_—trt—ttrttrrrrt+—+"
0 10 20 30 40 50 60 70 80 90 100110120125 0 10 20 30 40 50 60 70 80 90 100110120125
Frequency (MHz) Frequency (MHz)
M5-256/M5LV-256 M5-320/M5LV-320
800 T 1500 1
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= 2 500 |
200 1T
. s B e B N A e | g —_——ttr
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Frequency (MHz) Frequency (MHz)
M5-384/M5LV-384 M5-512/M5LV-512
20448D-186
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SWITOHING TEST GIRGEY

Test Point
20446D-17
Commaercial
Specification S, C. R, R, Measured Output Value
tPD’ tCO ClOSCd.
35pF

Z — H: Open 30 pﬂ 1.5V

e Z — L Closed P 300 © 390 Q
(1.6 KQ) (1.6 KQ)

H — Z: Open H—Z: Vog-05V
tER 5 pF

L — Z: Closed L—=Z: Vo +05V

* Switching several oulputs dmuitaneoudy should be avoided for acourate meaaurement.

Valuesin parenthesss are for 3.3-V devices

MACH 5 Family
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fyaay PARAMETERS

The parameter fy 4y is the maximum clock rate at which the device is guaranteed to operate.
Because the flexibility inherent in programmable logic devices offers a choice of clocked flip-flop
designs, fyjax 1s specified for three types of synchronous designs.

The first type of design is a state machine with feedback signals sent off-chip. This external feedback
could go back to the device inputs, or to a second device in a multi-chip state machine. The slowest
path defining the pernod is the sum of the clock-to-output time and the input setup time for the
external signals (tg + (). The reciprocal, fjay, is the maximum frequency with external feedback
or in conjunction with an equivalent speed device. This f;ax is designated “fy ax €xternal.”

The second type of design is a single-chip state machine with internal feedback only. In this case,
flip-flop inputs are defined by the device inputs and flip-flop outputs. Under these conditions, the
period is limited by the internal delay from the flip-flop outputs through the internal feedback and
logic to the flip-flop inputs. This fyax is designated “fyjax internal”. A simple internal counter is a
good example of this type of design; therefore, this parameter is sometimes called “fpny”

The third type of design is a simple data path application. In this case, input data is presented to
the flip-flop and clocked through; no feedback is employed. Under these conditions, the period is
limited by the sum of the data setup time and the data hold time (tg + t;;). However, a lower limit
for the period of each fy;,x type is the minimum clock period (tyy + ty). Usually, this minimum
clock period determines the period for the third fy 4%, designated “fyjax no feedback.”

For devices with input registers, one additional fy;ax parameter is specified: fyjaxr. Because this
involves no feedback, it is calculated the same way as fy 4 no feedback. The minimum period will
be limited either by the sum of the setup and hold times (tgg + tyr) o1 the sum of the clock widths
(twicL + twicw)- The clock widths are normally the limiting parameters, so that fyaxg is specified
as 1/(twycr + twicn)- Note that if both input and output registers are used in the same path, the
overall frequency will be limited by 5. All frequencies except fyax internal are calculated from
other measured AC parameters. fy;,x internal is measured directly.

CLK CLK
;- ___________ T-____ {(SECOND r ______________ ﬂ______:
¥ —L g ¥ —

|
1
LOGIC [ REGISTER :
|
1
1

e ts il fco — w15 0] fiax Internal (font)

CLK CLK
____________________ 1 s [ |
1
: ] = |
—r#- LOGIC [ REGISTER |1 = — = REGISTER | LOGIC [—}—»

fmax No Feedback; 1/{ts + th) or 1/twh + twi) fmaxir; 1/(tsim +tHir) of 1/(twict + twick)
20446D-18
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ENDURANCE CHARACTERISTCS

YVANTI S

The MACTI families are manufactured using Vantis’ advanced Electrically Frasable process. This
technology uses an EE cell to replace the fuse link used in bipolar parts. As a result, the device
can be erased and reprogrammed, a feature which allows 100% testing at the factory.

Frduranos Characterisgios

Parameter
Symbol Parameter Description Units Test Conditions
10 Years Max Storage Temperature
tpr Min Pattern Data Retention Time
20 Years Max Operating Temperature
N Max Reprogramming Cycles 100 Cycles Normal Programming Conditions
INPUT/OUTRUT BEQUIVALENT SCHEM ATICS
"
| >° | >° pe
<100 kQ
21ke Vee
ESD —
Protection
Input
VCC IVCC
100 k&
-D°-| $1ke
— o)
% Preload Feedback
Circuitry Input
110 20446D-19

MACH 5 Family
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CV

YVANTI S

POWERLUP RESEY

The MACH devices have been designed with the capability to reset during system power-up.
Following power-up, all flip-flops will be reset to LOW. The output state will depend on the logic
polarity. This feature provides extra flexibility to the designer and is especially valuable in
simplifying state machine initialization. A timing diagram and parameter table are shown below.
Due to the synchronous operation of the power-up reset and the wide range of ways V- can rise

to its steady state, two conditions are required to insure a valid power-up reset. These conditions
are:

1. The V¢ rise must be monotonic.

2. Following reset, the clock input must not be driven from LOW to HIGH until all applicable input
and feedback setup times are met.

Parameter Symbol Parameter Descriptions Max Unit
tpr Power-Up Reset Time 10 us
tg Input or Feedback Setup Time

See Switching Characteristics
tWL Clock Width LOW
Ve
V
Power FWR
bR —
Registered /
Output N
-t ]
Clock \\3Y 7l
- WL
20446D-20

Power-Up Reset Waveform

Vewg =4 Vfor 5-V devices and 2.7 for 3.3-V devices
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DEVELOPMENT SYSTEM S (subjegt 1o change)

For more information on the products listed below, please consult the local Vantis sales office.

MANUFACTURER

SOFTWARE DEVELOPMENT SYSTEMS

Vantis Corporation

P.O. Box 3755

920 DeGuigne Drive

Sunnyvale, CA 94088

(408) 732-0555 or 1(888) 8§26-8472 (VANTIS2)
http://www . vantis.com

MACHXL Software
Vantis-ABEL Software
Vantis-Synario Software

Aldec, Inc.

3 Sunset Way, Suite F
Henderson, NV 89014

(702) 456-1222 or (800) 487-8743

ACTIVE-CAD

Cadence Design Systems

555 River Oaks Pkwy

San Jose, CA 95134

(108) 943-1234 or (800) 746-6223

PIC Designer
Concept/ Composer

Synergy
Leapfrog/ Verilog-XL.

Exemplar Logic, Inc.

815 Atlantic Avenue, Sunite 105
Alameda, CA 94501

(510) 337-3700

Leonardo ™
Galileo™

Logic Modeling
19500 NW Gibbs Dr.
P.O. Box 310
Beaverton, OR 97075
(800) 3406-6335

SmartMode® Library

Mentor Graphics Corp.

8005 S.W. Boeckman Rd.
Wilsonville, OR 97070-7777
(800) 547-3000 or (503) 685-7000

Design Architect, PLDSynthesis™ TI

Autologic T Synthesizer, QuickSim Simulator, QuickHDL Simulator

MicroSim Corp.
20 Fairbanks
Irvine, CA 92718
(714) 770-3022

MicroSim Design Lab
Plogic, PLSyn

MINC Inc.

6755 Earl Drive, Suite 200
Colorado Springs, CO 80918
(800) 755-FPGA or (719) 590-1155

PIDesigner-XL™ Software

Model Technology

8905 S.'W. Nimbus Avenue, Suite 150
Beaverton, OR 97008

(503) 641-1340

V-System/VHDL

OrCAD, Inc.

9300 S.W. Nimbus Avenue
Beaverton, OR 97008

(503) 671-9500 or (800) 671-9505

OrCAD Express

Syn ario® De sign Automation
10525 Willows Road N.E.

P.O. Box 97046

Redmond, WA 98073-9746

(800) 332-8246 or (2006) 881-6dd

ABEL™

Synario™ Software

MACH 5 Family
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MANUFACTURER

SOFTWARE DEVELOPMENT SYSTEMS

Synopsys

700 E. Middlefield Rd.

Mountain View, CA 94040

(415) 962-5000 or (800) 388-9125

FPGA or Design Compiler
(Requires MINC PLDesigner-XL™)
VS8 Simulator

Synplicity, Inc.
624 East Evelyn Ave.
Sunnyvale, CA 94086
(408) 617-6000

Synplify

Teradyne EDA

321 Harrison Ave.

Boston, MA 02118

(800) 777-2432 or (617) 422-2793

MultiSIM Interactive Simulator
LASAR

VeriBest, Inc.

6101 Lookout Road, Suite A
Boulder, CO 80301

(800) 8374237

VeriBest PLD

Viewlogic Systems, Inc.

293 Boston Post Road West
Marlboro, MA 01752

(800) 873-8439 or (508) 480-0881

Viewdraw, ViewPLD, Viewsynthesis

Speedwave Simulator, ViewSim Simulator, VCS Simulator

MANUFACTURER

TEST GENERATION SYSTEM

Acugen Software, Inc.
4277-3 Amherst 8t., Suite 391
Nashua, NH 03063

(603) 881-8821

ATGEN™ Test Generation Software

iNt GmbH

Busenstrasse 6

D-8033 Martinsried, Munich, Germany
(87) 857-6667

PLDCheck 90

Vaniisis not regpongbie for any information relating to the products of third parties Theinclusion of such information isnot a
reprezentation nor an endorsement by Vantis of these products
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APPROVED PROGRAM M ERS (subject to changs)

For more information on the products listed below, please consult the local Vantis sales office.

MANUFACTURER PROGRAMMER CONFIGURATION

Advin Systems, Inc.

1050-L East Duane Ave.
Sunnyvale, CA 940 86

(408) 243-7000 or (800) 627-2456
BBS (408) 737-9200

Fax (408) 736-2503

Pilot-U40 Pilot-U84 MVP

BP Microsystems

1000 N. Post Oak Rd., Suite 225
Houston, TX 77055-7237

(800) 225-2102 or (713) 688-4600
BBS (713) 688-9283

Fax (713) 688-0920

BP1200 BP1400 BP2100 BP2200

Data I/ O Corporation
10525 Willows Road N.E.
P.O. Box 97046
Redmond, WA 98073-9746 UniSite ™ Model 2900 Model 3900 AntoSite
(800) 426-1045 or (200) 881-6d-d
BBS (206) 882-3211

Fax (206) 882-1043

Hi-Io Systems

4F No. 2, Sec. 5, Ming Shoh E. Road
Taipei, Taiwan

(886) 2-764-0215

Fax (886) 2-7560-603

or

Tribal Microsystems / Hi-Lo Systems
44388 South Grimmer Blvd.
Fremont, CA 94538

(510) 623-8859

BBS (510) 6230430

Fax (510) 623-9925

ALLQ7 FLEX-700

SMS GmbH

Im Grund 15
88239 Wangen
Germany

(49) 752297280
Fax (49) 7522-972850 Sprint Expert Sprint Optima Multisite
or

SMS USA

54 Weddell Dr. Suite 12
Sunnyvale, CA 94089
(408) 5420388

Stag House

Silver Court Watchmead, Welwyn Garden City
Herfordshire UK ALY 1LT Stag Quazar
44-1-707-332148

Fax 44-1-707-371503
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MANUFACTURER

PROGRAMMER CONFIGURATION

System General

1603 A South Main Street
Milpitas, CA 95035

(408) 263-6667

BBS (408) 262-0438

Fax (408) 262-9220

or

3F, No. 1, Alley 8, Lane 45
Bao Shing Road, Shin Diau
Taipei, Taiwan

(886) 2-917-3005

Fax (886) 2-911-1283

Turpro-1 Turpro-1/FX Turpro-1/TX

APFHOVED ADAPTER MANUFACTURERS

MANUFACTURER

PROGRAMMER CONFIGURATION

California Integration Coordinators, Inc.
056 Main Street

Placerville, CA 95667

(916) 626-6168

Fax (916) 626-7740

MACH/PAL Programming Adapters

Emulation Technology, Inc.
2344 Walsh Ave., Bldg. F
Santa Clara, CA 95051
(408) 982-0660

Fax (408) 982-0664

Adapt—A—Sockct®
Programming Adapters

AFPROVED ON-BOARD I8P PHOG

HAMBMING TOOLS

MANUFACTURER

PROGRAMMER CONFIGURATION

Corelis, Inc.

12607 Hidden Creck Way, Suite H
Cerritos, California 70703

(310) 926-6727

JTAGPROG™

Vantis Corporation

P.O. Box 3755

920 DeGuigne Drive

Sunnyvale, CA 94088

(408) 732-0555 or 1(888) 8§26-8472 (VANTIS2)
http//www.vantis.com

MACHPRO®
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YVANTI S

PHYSICAL DIMENRONS

PORIGO
100-Biny Magtic (uad Hat Padk; Trimmed and Formed (msasured iy millinslarg

> 17.00 _
- 17.40 o
13.90

Pin 100 — 12.35 14.10

- — -
\ REF e Pin 80

e il kil

./C D
o
o \— Pin 1 1.D.
o |
o
[ ——
o \

18.85

REF
19.90

-84 | 2010

7A7 111

23.00
2340

JEREEAREE QIR AEaE

o/ TTTTRETENS HHHHHHH&; '

B

270 —m l— 065 BASIC ; 335
MAX

\
025y TN E OO E IHHENR [—A—]

]

SEATING PLANE

16-038-PQR-1_AH
PQR100

DPg2

6-20-96 Iv
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PHYSICAL DIMENRONS

POLIGN

TO0-Biry Thin Quad Hat Padk; Trimmed and Rormed {msasured in millinetars

100
, HHHHHHHHHH}HHHHHHHHHH
1= © | =
% ! % 15.80
= J = 16.20
= ——— == 13.80
A == ‘ 14.20
= | =
— | =
IR REEEEEREELERRTE
=D
13.80
14.20
15.80
- 16.20 o
z\f“-11°—13°
Y Y
]% i 0 k| A 1.60 MAX
J L - * 16-038-PQT-2_Al
L J o to Bec e 112 - 13 gggﬁolc‘:’
1.00 REF.
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PHYSICAL DIMENRONS

31.00

A

3140

—_—

144-Biry Thin Quad Hat Padk; Trimmed and Rormed {msasured in millinetars

A

Pin 144 —

IEHEENEE

_—

JiliinIiSI

AN F

N pin11D. |

&Y ’

2275
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111
I ——
]
111
I ——
I ——
111
I ——
—

TR TR,
— 065 BASIC v ,\Sﬂf\i
A E S

SEATING PLANE

16-038-PQR-1_AH
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PHYSICAL DIMENS
PORIGO

QNS

180-Firy Thin Quad Hat Padk; Trimmed and Rormed {msasured in millinetars

31.00

= . »7 o 3140 _ >
Pin160\\ -~ Rer - = Pin 20
HHHERRE R AR ARE |/ f
% &Pim 1.D. — I
% % 25.35
— = REF
AT = = | G
=== — 31.00
— e 3140
}%\ ) % Y J
R L GEEERGEELE
=D X Fingo
% —mi [ 0.65BASIC Jaii
J / </
ozt e s s

SEATING PLANE

16-038-PQR-1
PQR180
12-22-95 Iv
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PHYSICAL DIMENRONS

PRS0
180-Firy Thin Quad Hat Padk; Trimmed and Rormed {msasured in millinetars

= n :
- a0 -
Pin 160 — o5 35 | L—rinvet
Pin 1 \\( R‘EF —“( —Pin 120
\ HAHAARAHARAARAHAHARAAR AHAR A HAHARRAAAH 4
ﬁ//‘ ! i
NE B 52, 28
/E HH@HHHHHHHHHHHHHHHHHHH\/ \ v
Fin 40Pm 4 /H EXPOSED HEATSINK |5 Pin\gopi" 8

1S ON BOTTOM SIDE

4.00 MAX

SEATING PLANE

16-038-PQE160-1_AF
DT112
12-13-98 Iv
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PHYSICAL DIMENRONS

PGS
SOB-Fin Thin Guad Hat Padk; Trimmed and Rormsd {msasured iy millinelers)

30.40
30.80

27.90
28.10

25.50

Pin 208 N L SoF - | Pin 157
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| g
| i =
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Pin52/cz/ﬂ/‘§'H \ = Pin105
Pin 53 EXPOSED HEATSINK

e Pin 104
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(s}

w

w

- e

o
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I
4)]

O
4:.
S
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PHYSICAL DIMENRONS

3040

Pin 208 —|

SOB-Fin Thin Guad Hat Padk; Trimmed and Rormsd {msasured iy millinelers)

Tw SEATING PLANE

16-038-PQR-1_AH

28:10 /
MERRARAARRERRRARY [ 17
CxPinH.D. %T

i@ﬁé;ﬁg
i
S s
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PHYSICAL DIMENRONS

PLE24S

S40-Fin Maghic Guad Hat Padk; Trimmed and Pormed {measured in millimelers)

Pin 240

Pin 1

34.35

34.85
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PHYSICAL DIMENRONS

BEDRES
S56-Fin Sall Grid Array (measured in millimeters
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YVANTI S

PHYSICAL DIMENRONS

BED3E2
352-Fin Sall Grid Array (measured in millimeters
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