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Understanding Embedded - CPLDs (Complex
Programmable Logic Devices)

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

Applications of Embedded - CPLDs

Obsolete

In System Programmable
7.5 ns
3V ~ 3.6V

256

104

0°C ~ 70°C (TA)
Surface Mount
144-LQFP
144-TQFP (20x20)
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Table 1. MACH 5 Device Features !

M5-128/1 M5-192/1 M5-256/1 M5-320 M5-384 M5-512
Feature M5LV-128 M5LV-256 M5LV-320 M5LV-384 M5LV-512
Supply Voltage (V) 5 3.3 5 5 3.3 5 3.3 5 3.3 5 3.3
Macrocells 128 128 192 256 256 320 320 384 384 512 512
Maximum User I/0 Pins 120 120 120 160 160 192 160 160 160 256 256
tpp (nS) 5.5 5.5 5.5 5.5 55 6.5 6.5 6.5 6.5 6.5 6.5
tgs (ns) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
feos (0S) 45 4.5 4.5 45 45 5.0 5.0 5.0 5.0 5.0 5.0
foxr (MHz) 182 182 182 182 182 167 167 167 167 167 167
Typical Static Power (mA) 35 35 45 55 55 70 70 75 75 100 100
IEEE 1149.1 Boundary Scan Compliant Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
PCI-Compliant Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Note:

1. “M5-xoex” is for 5-17 devices. “MSTL ~xxexc” is for 3.3-1 devices.

GENERAL DESCRIPTION
The MACH® 5 family consists of a broad range of high-density and high-1/O Complex Programmable Logic

Devices (CPLDs). The fifth-generation MACH architecture yields fast speeds at high CPLD densities, low
power, and supports additional features such as in-system programmability, Boundary Scan testability, and

advanced clocking options (Table 1). The MACH 5 family offers 5-V (M5-xxx) and 3.3-V (M5LV-xxx)

operation.

Manufactured in state-of-the-art ISO 9000 qualified fabrication facilities on E2CMOS process technologies,
MACH 5 devices are available with pin-to-pin delays as fast as 5.5 ns (Table 2). The 5.5, 6.5, 7.5, 10, and 12-

ns devices are compliant with the PCI Local Bus Specification.

MACH 5 Family
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and both the 3.3-V and the 5-V device versions are in-system programmable through an IEEE 1149.1 Test
Access Port (TAP) interface.

FUNCTIONAL DESCRIPTION

The MACH 5 architecture consists of PAL blocks connected by two levels of interconnect. The block
interconnect provides routing among 4 PAL blocks. This grouping of PAL blocks joined by the block
interconnect is called a segment. The second level of interconnect, the segment interconnect, ties all of the
segments together. The only logic difference between any two MACH 5 devices is the number of segments.
Therefore, once a designer is familiar with one device, consistent performance can be expected across the
entire family. All devices have four clock pins available which can also be used as logic inputs.

CLK
Block:
16 MCs 4

Segment:

4 Blocks . Bl
[ 5 |
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Segment Interconnect % é

Figure 1. MACH 5 Block Diagram

1

20446G-001

The MACH 5 PAL blocks consist of the elements listed below (Figure 2). While each PAL block resembles an
independent PAL device, it has superior control and logic generation capabilities.

& 1/0 cells

¢ Product-term array and Logic Allocator
¢ Macrocells

¢ Register control generator

¢ Output enable generator
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1/0 Cells

The I/Os associated with each PAL block have a path directly back to that PAL block 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 interconnects 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.

4 MACH 5 Family
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Figure 2. PAL Block Structure

Product-Term Array and Logic Allocator

The product-term array uses the same sum-of-products architecture as PAL devices and consists of 32 inputs
(plus their complements) and 64 product terms arranged in 16 clusters. A cluster is a sum-of-products
function with either 3 of 4 product terms.

Logic allocators assign the clusters to macrocells. Each macrocell can accept up to eight clusters of three or
four product terms, but a given cluster can only be steered to one macrocell (Table 4). If only three product
terms in a cluster are steered, the fourth can be used as an input to an XOR gate for separate logic generation
and/or polatity control.

The wide logic allocator is comprised of all 16 of the individual logic allocators and acts as an output switch
matrix by reassigning logic to macrocells to retain pinout as designs change. The logic allocation scheme in the
MACH 5 device allows for the implementation of large equations (up to 32 product terms) with only one pass
through the logic array.

Table 4. Product Term Steering Options for PT Clusters and Macrocells

Macrocell Available Clusters Macrocell Available Clusters
M, Co, €y, Gy, C3, G4 Mg Cs, Cg, C7, Cs, Co, Gy, Gy, G
M, Co, Cp, Gy, C3, C4, G5 M, G, C7, G, Co, Cr9y C11, Cp2, Co3
M, Co, C1, G, 3, G4, G5, Cg My G5, Cg, Cg, Gy, Gy, G2, Gy3, Crg
M; Cos Gy, Gy, C3, Gy, Gs, G, Gy M Cg, Co, G105 G115 G125 C13, C14, Cy5
My Co, Cy, Gy, G5, Gy, G5, Cg, G5 My, Cg, Cg, C1, C11, Gy, Gy3, G4, Gy
M; Cy, Gy, Gz, Gy, G5, Gg, C5, Cg M3 Gy, C19, C11, C12, €13, C14, Cy5
Mg Gy, G3, G4, G5, Cg, C7, Cg, Gy My4 C10, C11, C12, Gy3, Gy, G5
M, C3, G4, Gs, Gg, C7, Gy, Co, Cyg M5 Cy1, Cp2, Cy3, Cpg, G5

MACH 5 Family 5
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SAFE FOR MIXED SUPPLY VOLTAGE SYSTEM DESIGNS '

Both the 3.3-V and 5-V V- MACH 5 devices are safe for mixed supply voltage system designs. The 5-V
devices will not overdrive 3.3-V devices above the output voltage of 3.3 V, while they accept inputs from other
3.3-V devices. The 3.3-V devices will accept inputs up to 5.5 V. Both the 3.3-V and 5-V versions have the same
high-speed performance and provide easy-to-use mixed-voltage design capability.

Note:

1. Excludes original M5-128, M5-192, and M5-256 while M5-128/1, M3-192/1 and M5-256/ 1 are supported. Please refer to Application Note titled “Hot
Socketing and Mixed Supply Design with MACH 4 and MACH 5 Devices”.

BUS-FRIENDLY INPUTS AND I/OS

All MACH 5 devices have inputs 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 a 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 Data Book CD-ROM or Lattice web site.

POWER MANAGEMENT

There ate 4 power/speed options in each MACH 5 PAL block (Table 5). The speed and power tradeoff can
be tailored for each design. The signal speed paths in the lower-power PAL blocks will be slower than those
in the higher-power PAL blocks. This feature allows speed critical paths to run at maximum frequency while
the rest of the signal paths operate in a lower-power mode. In large designs, there may be several different
speed requirements for different portions of the design.

Table 5. Power Levels

High Speed/High Power 100% Power
Medium High Speed/Medium High Power 67% Power
Medium Low Speed/Medium Low Power 40% Power
Low Speed/Low Power 20% Power
PROGRAMMABLE SLEW RATE

Each MACH 5 device I/O has an individually programmable output slew rate control bit. Each output can be
individually configured for the higher speed transition (3 V/ns) ot for the lower noise transition (1 V/ns). For
high-speed designs with long, unterminated traces, the slow-slew rate will introduce fewer reflections, less
noise, and keep ground bounce to a minimum. 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.

POWER-UP RESET/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,
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then that macrocell will RESET on power-up. To guarantee initialization values, the V¢ rise must be
monotonic and the clock must be inactive until the reset delay time has elapsed.

MACH 5 Family 11
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SECURITY BIT

A programmable security bit is provided on the MACH 5 devices as a deterrent to unauthorized copying of
the array configuration patterns. Once programmed, this bit defeats readback of the programmed pattern by
a device programmer, securing proprietary designs from competitors. Programming and verification are also
defeated by the security bit. The bit can only be reset by erasing the entire device.

12 MACH 5 Family
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Select devices have been discontinued.
See Ordering Information section for product status.
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BLOCK DIAGRAM — M5(LV)-320/XXX

Select devices have been discontinued.
See Ordering Information section for product status.
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M5(LV) TIMING PARAMETERS OVER OPERATING RANGES'

-5 -6 -7 -10 -12 -15 -20

Min | Max | Min | Max | Min | Max | Min | Max | Min | Max | Min | Max | Min | Max | Unit
Combinatorial Delay:
tony firzzl;lnal combinatorial propagation 35 45 55 8.0 100 13.0 180 | ns
tpp Combinatorial propagation delay 5.5 6.5 7.5 10.0 12.0 15.0 20.0 | ns
Registered Delays:
tsg Synchronous clock setup time 3.0 3.0 4.0 5.0 6.0 8.0 10.0 ns
toy Asynchronous clock setup time 3.0 3.0 4.0 5.0 6.0 7.0 8.0 ns
tys Synchronous clock hold time 0.0 0.0 0.0 0.0 0.0 0.0 0.0 ns
tHA Asynchronous clock hold time 3.0 3.0 4.0 5.0 6.0 7.0 8.0 ns
teosi | Synchronous clock to internal output 2.5 3.0 4.0 5.0 0.0 8.0 10.0 | ns
tcos | Synchronous clock to output 45 5.0 6.0 7.0 8.0 10.0 12.0 | ns
tcosi | Asynchronous clock to internal output 6.0 6.0 8.0 10.0 13.0 15.0 180 | ns
tcoa | Asynchronous clock to output 8.0 8.0 10.0 12.0 15.0 17.0 20.0 | ns
Latched Delays:
teyr | Latch setup time 3.0 4.0 4.0 5.0 6.0 7.0 8.0 ns
tyar | Latch hold time 3.0 3.0 4.0 5.0 6.0 7.0 8.0 ns
tppr; | Transparent latch internal 6.0 7.0 7.0 8.0 9.0 10.0 10.0 | ns
oo ll;i(c)}p;agation delay through transparent 8.0 9.0 9.0 10.0 110 12.0 120 | s
tgoai | Gate to internal output 7.0 8.0 8.0 9.0 10.0 11.0 120 | ns
tgoa | Gate to output 9.0 10.0 10.0 11.0 12.0 13.0 140 | ns
Input Register Delays:
toims i‘y‘ﬁgﬁ:ﬁﬁf&?jﬁ‘c‘l}f time using a 20 20 20 30 3.0 3.0 30 ns
_— ;‘;‘Y)I‘:Z}fff:;irs Scel:fciﬁme using an 0.0 0.0 0.0 0.0 0.0 0.0 0.0 s
— i‘y‘gg;:;’f::;rcll‘;’ii time using 2 3.0 3.0 3.0 40 40 40 40 ns
[Pl mewingan oo |Gy |G | e | o] (| | |
Input Latch Delays:
torr Input latch setup time 2.0 2.0 2.0 3.0 3.0 3.0 3.0 ns
ty, | Input latch hold time 6.0 6.0 6.0 7.0 7.0 7.0 7.0 ns
tppii | Transparent input latch 5.0 5.0 55 6.0 6.0 6.0 6.0 | ns
Output Delays:
tgor | Output buffer delay 2.0 2.0 2.0 2.0 2.0 2.0 20 | ns
tgw | Slow slew rate delay 2.5 2.5 2.5 25 25 25 25 | ns
tia Output enable time 75 7.5 9.5 10.0 12.0 15.0 20.0 | ns
tgR Output disable time 7.5 7.5 9.5 10.0 12.0 15.0 20.0 | ns

MACH 5 Family 23

‘snjej}s jonpo.ud 10} uoi}oas uoljewoju] bulsp.io 99
‘PANUIJUOISIP UBS( dARY SOIASP }09|9S




| attice

mamamaSemiconductor

=nunns Corporation

M5(LV) TIMING PARAMETERS OVER OPERATING RANGES' (CONTINUED)

-5 -6 -7 -10 -12 -15 -20
Min | Max | Min | Max | Min | Max | Min | Max | Min | Max | Min | Max | Min | Max | Unit
Frequency:
External feedback, PAL block level. Min
of 1(tyys + typs) 0F 1/(tss + taog) 133 125 100 83.3 71.4 55.6 45.5 MHz
Internal feedback, PAL block level. Min
fuax of 1/(tygs + typs) Or 1(tgs +icog) 182 167 125 100 83.3 62.5 50.0 MHz
No feedback PAL block level. Min of
V“WLS N tWHS) or V“SS N tHS) 200 167 167 125 100 83.3 83.3 MHz
External feedback, PAL block level. Min
of Ultgpy + tygy) o Uty + teoy) 91 91 71.4 58.8 47.6 41.7 35.7 MHz
Internal feedback, PAL block level. Min
fuaxa of 1ty + typy) 0F V(ty +on) 111 111 83.3 66.7 52.6 455 38.5 MHz
No feedback, PAL block level. Min of
ltyrs + typ) 0F 1(tgy + tg) 167 125 125 100 83.3 71.4 62,5 MHz
Maximum input register frequency
f, 167 12 12 100 83. 71.4 62. MH
MAXI 1/(tSIRS+lHIRS) or 1/(2 X lWICW) 5 5 33 > g
Noftes:

1. See “"MACH Switching Test Circuits” documentation on the Lattice Data Book CD-ROM or Lattice web site.
2. Numbers in parentheses are for M5-128, M5-192, M5-256.

3. If a signal is used as both a clock and a logic array input, then the maxcimum input frequency applies (fy 4/ 2)-
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100-PIN TQFP CONNECTION DIAGRAM - 74 1/0

Top View
100-Pin TQFP (74 1/0)
M5LV-128 S Y L oY N R R M5LV-128
T II<LL afaf=Rayayafag-y=)
[eNeololoNeoNeNelelolNo) loNeoNeololololNolNolNe)
M5LV-256 NOWTON—OR S N eoramewon M5LV-256
<<<Ig<<IIO0 oIsgsgLI<<<
[eNeoNoloNolNolNelNololNe] OOMOMMmMOmOOmOMmMMm
%ﬁﬂﬁﬁ%%%%“&% 029 o%%&%%%%%%%
50000888885855865588868883
O
TDI 1 GND
0A14 0A12 1/00 2 TDO
0B13 0B13 1/01 3 1/054 3A12 oD14
0B12 0B12 1102 4 1/053 3B13 0C13
0B11 0B11 1/103 5 1/052 3B12 0C12
0B8 0B8 1/04 6 1/051 3B11 0C11
0B7 0B7 1/05 7 1/050 3B8 0Cs8
0oB4 0B4 1/106 8 1/049 3B7 0C7
0B3 0B3 1107 9 11048 3B4 0C4
oB2 0B2 1/108 11047 3B3 0C3
10/CLKO 1/1046 3B2 0Cc2
Vece 13/CLK3
GND GND
GND Vee
11/CLK1 12/CLK2
1B2 1B2 1/109 11045 2B2 1C2
1B3 1B3 /010 11044 2B3 1C3
1B4 1B4 /011 1/1043 2B4 1C4
1B7 1B7 /012 11042 2B7 1C7
1B8 1B8 /013 1/1041 2B8 1C8
1B11 1B11 /014 11040 2B11 1C11
1B12 1B12 /015 1/039 2B12 1C12
1B13 1B13 /016 1/038 2B13 1C13
1A14 | 1A12 11017 /037 | 2A12 | 1D14
TCK T™MS
o
n
OO OO T~ ANMTWLONN OMNNO QOO T~ A MT W OAN
Zrr A NANQANAN O ONANRNDNNDNDNN >
GRQO0Q0Q0QQQQ>EE>92090000Q00QQ0Q0%
M5LV-256 Tee3Igdzesd Nz ILILLE M5LV-256
-+ +Q0OQN0 aN(\INNNN(\IN
M5LV-128 P23 8838282 M5LV-128
T IEEEEE B2QCB827FAA
20446G-018
Pin Designations
CLK = Clock Vee Supply Voltage 3 D 15
GND = Ground TDI = Test Dataln |
I = Input TCK = Test Clock Macrocell (0-15)
1/0 Input/Output TMS = Test Mode Select PAL Block (A-D)
NC = No Connect TDO = Test Data Out

Segment (0-3)
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144-PIN PQFP CONNECTION DIAGRAM
Top View

144-Pin PQFP
M5-128 P¥Tocwrne wsnau—o Oramgw OrnoEESR M5-128
MS5LV-128* 388333 33383 5888858 58383888 MS5LV-128
M5-192* Towrhoos ®oNN®S N or¥Pam twonoST M5-192*
LI LI - gayaalal oooo<< LI <T
oOocooooo [eNeNeNeNeNe] oocooa N NN ANNNANN
MSLY 256 z22323% 335853 B5B538 z¥2Isses Lv-s56
M5LV-256 ggggggg coooooo OOmOOOm® %%:‘,:‘,%%% MSLV-256
ON— O
0 P ERe88R0883885 422 sR88588028888R8 49
2220000500000 55 5000000580000000°5
OV(")(\lV—OO?COI\CDL()?(')(\lv—OG’COI\(OLOQ‘(”JNv—OD’WI\kOIDV(")Nv—OOV
DI — |1 108 TDO
0A14 | 0A12 | 0A8 1100 —— |2 107 11077 | 3A8 | 2A12 | 0D14
0B13 | 0A13 | 0A9 o1 —— |3 106 11076 | 3A9 | 2A13 | 0C13
0B12 | 0A14 | 0A10 1102 — | 4 105 11075 | 3A10 | 2A14 | 0C12
0B11 | 0B13 | OA11 1103 —— |5 104 11074 | 3A11 | 2B13 | 0C11
0B10 | 0B12 | 0A12 1104 —] 6 103 /073 3A12 | 2B12 | 0C10
GND — |7 102 GND
0B8 | 0B11 | 0B13 1105 — |8 101 11072 | 3B13 | 2B11 | 0C8
0B7 | 0B8 | 0B12 1106 —— |9 100 11074 3B12 | 2B8 | 0C7
0B6 | 0B5 | 0B11 1107 — | 10 99 1070 | 3B11 | 2B5 | 0C6
0B5 | 0B4 | 0B8 /o8 —— | 11 98 11069 | 3B8 | 2B4 | 0C5
GND — |12 97 GND
0B4 | 0B3 | 0B5 1109 — | 13 9 /068 | 3B5 | 2B3 | 0C4
oB3 | 0B2| 0B4| VO10 — |14 95 /067 | 3B4 |2B2 | o0C3
0B2 | oB1| 0B3| VO11 — |15 94 /066 | 3B3 | 2B1 | 0C2
oB1| o8B0 | 0B2| VO12 — |16 93 11065 | 3B2 | 2B0 | 0OCA
10/CLK0 —— | 17 92 13/CLK3
Ve T | 18 91 GND
GND — | 19 90 Vee
1/CLK1 —— | 20 89 12/CLK2
1B1 | 1Bo | 1B2| 1O13 — |21 88 11064 | 2B2 |2co | 1Ci
1B2 1B1 1B3 11014 — 22 87 1/063 2B3 2C1 1C2
1B3 | 1B2 | 1B4 | 1015 — |23 86 yos2 | 2B4 |2c2 | 1cC3
1B4 | 1B3 | 1B5| 1O16 = |24 85 1/061 2B5 | 2C3 | 1C4
GND — |25 84 GND
185 | 1B4 | 1B8 | 1017 — |26 83 11080 | 2B8 | 2c4 | 1C5
1B6 | 1B5 | 1B11 o1 — |27 82 11059 | 2B11 | 2C5 | 1C6
1B7 | 1B8 | 1B12 | 1O19 — |28 81 11058 | 2B12 | 2c8 | 1C7
1B8 | 1B11 | 1B13 11020 — 29 80 1/057 2B13 | 2C11 | 1C8
GND — |30 79 GND
1B10 | 1B12 | 1A12 /1021 — 31 78 1/056 2A12 | 2C12 | 1C10
1B11 | 1B13 | 1A11 11022 — |32 77 11055 | 2A11 | 2C13 | 1C11
1B12 | 1A14 | 1A10 /023 — 33 76 1/054 2A10 | 2D14 | 1C12
1B13 | 1A13 | 1A9 | 1024 T |34 75 11053 | 2A9 | 2D13 | 1C13
1A14 | 1A12 | 1A8 | 1025 T |35 74 /052 | 2A8 | 2D12 | 1D14
TCK — | 36 73 ™S
NOODO T~ ANNITOLONODDO-—ANMDTHDOMNODIO-TANMITILONODO —AN
OOOTITITTITTTITOOLLLLOLOLODWODL © O©O©OO©O©O©WOWOONNN
CBRNRLBnISRIBRHR 892 SRITILISLLT IR 82
5>02000000F5900000>55>0009009059000000>5
" NOWUTON — O~ — QN N~ QNN M AN MWD O "
M5-256 TIIIETIET 200877 AaRRRR S33FSST M5-256
M5LV-256* - N M5LV-256*
-22z2223I 248835 3-2288 33333=2=
M5-192* LI-rrrr Sreeee ~000Qx NN NQQ M5-192*
M5-128 2TC-23e 2322=< 858838 8582=%¢2 M5-128
M5LV-128* LI~ e Teere- —-e-2000 M5LV-128*
*Package obsolete, contact factory.
20446G-019
Pin Designations
CLK = Clock Vece = Supply Voltage 3 D 15
GND Ground TDI Test Data In |
I Input TCK = Test Clock Macrocell (0-15)
1/0 Input/Output TMS Test Mode Select PAL Block (A-D)
NC = No Connect TDO = Test Data Out

Segment (0-3)

MACH 5 Family
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144-PIN TQFP CONNECTION DIAGRAM

Top View
144-Pin TQFP
M5LV-128 PN¥Tocwrn0 wWYmA—O ornmgtw Or®erSP M5LV-128
I T LTI [ajaya)aya)al [ajayalalalalal
Scoo<o oo [eloNoloNoNo) [oNeoNeoNoNeNe) [=NeoReoloNoNoNe}
MSLV-256 NOWTOAT OFN®QE N TronYo —auoswon M5LV-256
LTI < [agayayayaya] [ajayajayaia) LT
[eNeNoNoNeoNeoNa] [seNeNeNeNa] DOMmMmMmmom DOMOMOMmMMmMmm
NN — O
0,222 23850883883 022 L RRPIBVODIBND B 2R O
Z00000000F0000008ZZ2000000050000000.52
SEE==S=E==0======>00>=E=====0=======>0 m
(LT EITE LI AT AL EEEE I @
D
TOANT—TODONOUTONA—TODONOULITNONANTTONDONOOTOANOD
O3IFITIB8588388 -8RV RAIVINR P22 27E28 O
Tl —/ |1 108 | —— TDO -
0A14 | 0A8 1100 — | 2 107 | == 1077 3A8 | 0D14 o
0B13 | 0A9 /01 — |3 106 | |—= /076 3A9 | 0C13 o)
0B12 | 0A10 102 —— | 4 105 | == 11075 3A10 | 0C12 -
0B11 | 0A11 /03 — |5 104 | [—= /074 3A11 | 0C11 —
0B10 | 0A12 1104 —— |6 103 | |—= 11073 3A12 | 0C10 -}
GND —— |7 102 | —— GND LQ
0B8 | 0B13 1105 —— |8 101 | == 1072 3B13 | 0C8
0B7 | 0B12 1106 —— |9 100 | == 1071 3B12 | 0C7 —
0B6 | 0B11 1107 —— | 10 99 | == 1070 3B11 | 0C6 -
0B5 | 0B8 /08 —— | 11 98 | —= /069 3B8 | 0C5 =y
GND — |12 97 | == GND (o]
0B4 | 0B5 1109 —— | 13 96 | —— /068 3B5 | 0C4 -
0B3 | 0B4 /o010 —— |14 95 | —= 11067 3B4 | 0C3 3
0B2 | 0B3 /o011 —— |15 94 | == 1/066 3B3 | 0C2
0B1 | 0B2 /012 —— | 16 93 | |——= 11065 3B2 | 0C1 Q)
10/CLK0O —— |17 92 | == I3/CLK3 =
Ve 1 | 18 91 | —3 GND -
GND — | 19 90 | = Voo (o)
/CLK1 — |20 89 | [— I12/CLK2 -
1B1 | 1B2 /013 —— | 21 88 | —= /064 2B2 | 1C1
1B2 | 1B3 | 1O14 — |22 87| —— 1063 |2B3 | 1C2 (7))
1B3 | 1B4 /015 — |23 86 | —= 1062 2B4 | 1C3 D
1B4 | 1B5 /016 T |24 85 | [—= /061 2B5 | 1C4 0
GND — |25 84| —= GND —
1B5 | 1B8 /017 — |26 83 | [—= 1060 2B8 | 1C5 —
1B6 | 1B11 /o018 — |27 82 | == 1059 2B11 | 1C6 (o]
1B7 | 1B12 /019 T |28 81| [—= 1058 2B12 | 1C7 =
1B8 | 1B13 /020 T— | 29 80 | — 11057 2B13 | 1C8
GND —— |30 79| = GND =l
1B10 | 1A12 /021 — |31 78 | == 1056 2A12 | 1C10 (o]
1B11 | 1A11 /022 T— |32 77 | == 1os5 2A11 | 1C11 -
1B12 | 1A10 /023 — |33 76 | = /054 2A10 | 1C12
1B13 | 1A9 | yo24 T |34 75| = 1053 |2A9 |1c13| @
1A14 | 1A8 /025 — |35 74 | =3 1052 2A8 | 1D14 -
TCK —— | 36 73| == TMS (o]
NODO T~ ANNOTOLONDDO-ANMNMTULONDDO-—ANMNMITITHLONODNIO —AN Q
OO TITITTTTTTTTOOLLLOLOLLOLOLLODWWO O O OOOOOOOONNMNDN :
O
==
O QOMNDODOOT-ANMIWVLOND OAN QDO+~ ANMTAWLONDODO —~ ON m
ZONNANDRNNZNNRNNNN O>>0NIITIII>IITITIOW O
G=000000090FRLQVO0>E5>200202005200000090>5 5"
==
NOWUuTOOAN — MO~ —Q N+~ O~ M —ANMST OO :
M5LV-256 TIIIIIT LLeeFs SaRR88 SIIISTT M5LV-256
- qa N m
.
MOAN—O®WN © TN —O O~ AN MW OO~ AN M
MsLV-128 TxEzeIL ZEIIRE 850848 8885553 MSLV-128
20446G-020
Pin Designations
CLK = Clock Vece = Supply Voltage 3 D 15
GND = Ground TDI Test Data In |
I = Input TCK = Test Clock Macrocell (0-15)
1/0 Input/Output TMS Test Mode Select PAL Block (A-D)
NC = No Connect TDO = Test Data Out
Segment (0-3)
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160-PIN PQFP (WITH INTERNAL HEAT SPREADER) CONNECTION DIAGRAM

Top View

160-Pin PQFP (320, 384, 512 Macrocells)

M5-320" NosrnoE SR Monsto oYNoE S PN ot M5-320"
M5LV-320 ool o Ya e feageagen) LI Jesjea Yoo o] [rageag e Joalealealon] M5LV-320
Oo0O0OO0OO0OO0OOo0OoO T TS IR MOMOMMMOMOMO™
M5-384* NoYNoESNR NMonsto oYnoE S PN ot oA M5-384*
M5LV-384 BLETELTE  FEIS556 BEB8E88 99999999 M5LV-384
M5-512* PN T onvma P R Mo~ o aNmtnore S M5-512*

MSLV-512 RRERRIIR  goEEee 338838 33333533 MSLV-512

ODOMN~NOWLTON — OO~ O LT ON—O
O GFFFFEEFFEO 0FERE2R 022 0222222 088588388 2
z = zz P4 z
55050055005.505550555555005508588888888353
ODODONOUTONAN—TODONOUTONAUN—TONONOUTONAN-TONDONOTON—
O LR PR PR PR I I IIIIIIICCORRRRORNANNNANNN
TDI —— 1 120 | —— TDO
0A2 0A2 0A2 1100 —— 2 119 —— /091 5A2 4A2 3A2
0A3 0A3 0A3 1101 —— 3 118 —— /090 5A3 4A3 3A3
0A4 0A4 0A4 1102 — 4 117 —— /089 5A4 4A4 3A4
0A7 0A7 0A7 1103 —— 5 116 —— /088 5A7 4A7 3A7
0A8 0A8 0A8 1104 — 6 115 —— /087 5A8 4A8 3A8
0A11 | OA11 0A11 1105 — 7 114 —— /086 5A11 | 4A11 3A11
0A12 | OA12 | 0A12 1106 — 8 113 —— /085 5A12 | 4A12 | 3A12
0A13 | 0A13 | 0A13 1107 — 9 112 —— /084 5A13 | 4A13 | 3A13
GND — 10 111 —— GND
0D13 | 0D13 | 0D13 1108 — 11 110 —— /083 5D13 | 4D13 | 3D13
oD12 | oD12 | 0D12 1109 —— | 12 109 | —— 1082 5D12 | 4D12 | 3D12
oD11 | 0D11 | OD11 11010 ——] | 13 108 | [—— /081 5D11 | 4D11 | 3D11
ob8 oD8 ob8 11011 — 14 107 —— /080 5D8 4D8 3D8
oD7 oD7 oD7 11012 — 15 106 —— /079 5D7 4D7 3D7
0D4 oD4 0D4 11013 — 16 105 —— /078 5D4 4D4 3D4
oD3 0D3 oD3 /014 — 17 104 | —— 11077 5D3 4D3 3D3
ob2 obD2 oD2 11015 — 18 103 —— /076 5D2 4D2 3D2
10/CLKO —— 19 102 | —— I3/CLK3
Ve — | 20 101 —— GND
GND — | 21 100 | /= Vce
1/CLK1 — 22 99 —— 12/CLK2
1D2 1D2 1D2 11016 — 23 98 —— /075 4D2 3D2 2D2
1D3 1D3 1D3 11017 — 24 97 —— /074 4D3 3D3 2D3
1D4 1D4 1D4 11018 — 25 96 —— /073 4D4 3D4 2D4
1D7 1D7 1D7 11019 — 26 95 —— /o072 4D7 3D7 2D7
1D8 1D8 1D8 11020 —] 27 94 —— /o071 4D8 3D8 2D8
1D11 | 1D11 1D11 11021 — 28 93 —— /070 4D11 | 3D11 | 2D11
iD12 | 1D12 | 1D12 11022 — 29 92 —— /069 4D12 | 3D12 | 2D12
1D13 | 1D13 | 1D13 11023 — 30 91 —— /068 4D13 | 3D13 | 2D13
GND — | 31 90 | == GND
1A15 | 1A13 | 1A13 /024 — 32 89 —— /067 4A13 | 3A13 | 2A15
1A14 | 1A12 | 1A12 11025 — 33 88 —— /066 4A12 | 3A12 | 2A14
1A13 | 1A11 1A11 11026 —] 34 87 —— /065 4A11 | 3A11 2A13
1A12 1A8 1A8 /027 — 35 86 —— /064 4A8 3A8 2A12
1A11 1A7 1A7 /028 — 36 85 —— /063 4A7 3A7 2A11
1A10 1A4 1A4 /029 — 37 84 —— /062 4A4 3A4 2A10
1A9 1A3 1A3 /030 — 38 83 —— /061 4A3 3A3 2A9
1A8 1A2 1A2 /031 —] 39 82 —— /060 4A2 3A2 2A8
TCK —— | 40 81 — TMS
TANTLONODDO-—AUNMNMTUDONDDO-ANMITOLONODDO T~ NMIWOOND0ODO
TETFTTTTTTTOLOLLOLOLLOLOLOLOLOODDOOOOOWOOWOOWONNMNNNNNSNNNNNSO
O QANMITIULONONAO QO ANOTWL ONAO QOO0 — OONMI VOO OO
Z(_)(")(")(")("J(")(V)(")(")Z S 0-0-0-0-0-1 (_)ZZ oY & < 10w ozmmmmmmmm (_)Z
5>0580558955>985586>65>030058>5558558556>5
M5LV-512 SRR N mo SRR M5LV-512
M5-384* NRIBRENR NCRE3I2 RABB-Y pegs R M5-384*
Ms-ds4 22358555 5383 83285 pppiB2EE e384
M5-320* TITEEIIIT 222255 pnaR08 SIIIIIST M5-320*
M5LV-320 - N MS5LV-320
*Package obsolete, contact factory.
20446G-022
Pin Designations
CLK = Clock Vee = Supply Voltage 7 D 15
GND = Ground TDI Test Data In |
I = Input TCK = Test Clock Macrocell (0-15)
1/0 Input/Output TMS Test Mode Select PAL Block (A-D)
NC = No Connect TDO = Test Data Out

Segment (0-7)
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208-PIN PQFP CONNECTION DIAGRAM
Top View

Lattice

Semiconductor
orporation

208-Pin PQFP (256 Macrocells)

M5-256 NOWUWTOAN=O Notworoe SEaP PNE2 sonowT o oML ON M5-256
M5LV-256 33333333 88885888 8888 8888 8885888688 S3S3I53S MS5LV-256
DON OO TON — O ON OWS o« N o D 0N © LT ON—-ODO NOWULTON— O
QE 222 e R0 o R I I I I I IO IIT 000 on 222 gR R R 2R s o0 T n T et g
50000000055500050505550508555008050000855800855050505283

O OO TNONANTTODONOUTNANTTONDONOUUTNANTTODONOLTONANTTODNDONOUOTNHAN—OD DN
o — |7 SRR NRRRR 222 2 R 2 R R R R R R e e R PR R R e RERR2 5 —— 00
0A8 yoo — |2 155 | [— 10119 3A8
0A9 vor — |3 154 | [—1 10118 3A9
0A10 vo2 ] |4 153 | [—— vo117 3A10
0A11 yo3 —] |5 152 | [—] 10116 3A11
0A12 o4 — |6 151 | [—1 Vo115 2A12
0A13 vos —— |7 150 | [ O114 3A13
0A14 voe ] |8 149 | —— 10113 3A14
0A15 o7 — |9 148 | [— o112 3A15
Vee C— 10 147 | [/ Vee
GND — | 11 146 | [ GND
0B13 yog ] |12 145 | — vo111 3B13
0B12 vo9 ] |13 144 | [— 10110 3B12
0B11 1/o10 C— | 14 143 | [ /0109 3B11
0B10 o1t — |15 142 | [—— 10108 3B10
0B9 o2 — | 16 141 | — o107 3B9
0B8 o138 — |17 140 | [—1 10106 388
0B7 Vo14 —] |18 189 | [ /0105 387
0B6 11015 ] | 19 138 | [— 10104 3B6
GND —] |20 137 | [—1 GND
0B5 1/o1e | |21 136 | [ /0103 3B5
0B4 11017 ] | 22 185 | [ 10102 3B4
0B3 /o018 | | 23 134 | — vo101 3B3
0B2 /o019 ] | 24 133 | [—1 Vo100 3B2
10/CLKO ——] |25 132 | [ I3/CLK3
Voo ] |26 181 | [ GND
GND [ |27 130 | [/ Vec
1/CLKT ] |28 129 | [/ I12/CLK2
1B2 11020 C—] |29 128 | [ 1/099 2B2
1B3 /021 —— | 30 127 | [— 1098 2B3
1B4 11022 — | 31 126 | [—1 1097 2B4
1B5 11023 ] |32 125 | [ /096 2B5
GND ] |33 124 | 1 GND
1B6 11024 ] | 34 123 | [—1 1095 2B6
1B7 11025 C—] |35 122 | [ 11094 2B7
1B8 11026 C—] | 36 121 | [ /093 2B8
1B9 /027 ——— | 37 120 | [ V092 2B9
1B10 11028 ] | 38 19 | [— vo91 2B10
1B11 11029 ] | 39 118 | =3 11090 2B11
1B12 11030 —] | 40 117 | [— 1089 2B12
1B13 /031 | | 41 116 | [ 1088 2B13
GND ] |42 115 [ 1 GND
Voc C—] |43 14 | [ Vec
1A15 /032 ] | 44 113 | [ vos7 2A15
1A14 /033 | | 45 112 | [— 1086 2A14
1A13 11034 C—| | 46 11 | [ 1085 2A13
1A12 11035 C— | 47 110 | =1 1084 2A12
1A11 11036 | | 48 109 | [—1 1083 2A11
1A10 11037 C— | 49 108 | [ 1082 2A10
1A9 /038 ] |50 107 | [— vos1 2A9
1A8 /039 C— | 51 106 | — /080 2A8
TCK ] | 52 105 | [——1 T™MS
LOLLLOLLLOOOOOOOWOOONNMNNNNNNNNNOOOODDDVDOVDODODODDDDIIIDDDOOD ™~ v v
QOO -ANOMITWLONAO QXD -AUOTLAONODD OOAN OO - ANMATLWONONO - OANNMITOONDDA
Z?VVVVVV‘I‘Z ovvmmmmmmzmmmmozzommmmzmmmmomr\r\ozv\v\v\v\r\l\v\v\Z
GQOOQVOQ0GFE>Q00000000F50000>FF>20090520000000>5000000005
M5-256 $82232<x2 858388588 2==¢ Pe-2 28588388 £xe3Les M5-256
M5LV-256 Al ol ol ~---+-+--+ QQaaa QQ22Q NN RUCURSURSUOURCTRY M5LV-256
20446G-023
Pin Designations
CLK = Clock Vee Supply Voltage 3 D 15
GND Ground TDI Test Data In |
I Input TCK = Test Clock Macrocell (0-15)
1/0 Input/Output TMS = Test Mode Select PAL Block (A-D)
NC = No Connect TDO = Test Data Out

Segment (0-3)
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Lattice

= Semiconductor
= Corporation

208-PIN PQFP (WITH INTERNAL HEAT SPREADER) CONNECTION DIAGRAM

Top View

208-Pin PQFP (320, 384, 512 Macrocells)

M5-320 NoyneEIR  RIVNCS, 4 Lyma N e@PFIOIR 0N a M5-320
M5LV-320 48238383 333§ 3i%S £929 285535959 53R¥53f8% M5LV-320
Ms5-384 - m LT ON—O Or-NM<T W O - M5-384
M5LV-384 Y8358 0mba Txxxzz2® 2329 W23h B0nnhhnh booanaad M5LV-384
29353308 $3535555 553 2333 29998333 22222999
M5-512 PN T ot otworn or o2 PV NRowsoar-o Nosho- SR M5-512
MSLV-512 gEEdRige BRggn BRek BaB% pOG28888 24333533 MSLV-512
P eneoy ouco Pene PYoNIoo®  heosoNco
oBB5B8BIBB, LBIITIIIIIIS oo 2858, 83885838 WEQITIGS o
& Q000000050000 FFS20009F5220000009552000000075

o
TDI 1 TDO
0A2 0A2 0A2 1/00 2 /0119 5A2 4A2 3A2
0A3 0A3 0A3 1101 3 /0118 5A3 4A3 3A3
0A4 0A4 0A4 1102 4 /0117 5A4 4A4 3A4
0A7 0A7 0A7 1/03 5 /0116 5A7 4A7 3A7
0A8 0A8 0A8 /04 6 /0115 5A8 4A8 3A8
0A11 [ 0A11 | 0A11 /05 7 /0114 5A11 | 4A11 | 3A11
0A12 | 0A12 | 0A12 1106 8 /0113 5A12 | 4A12 | 3A12
0A13 | 0A13 | 0A13 1107 9 /0112 5A13 | 4A13 | 3A13
Veo Veo
GND GND
0D15 | 0D15 | 0D15 1/08 /0111 5D15 | 4D15 | 3D15
0D14 | 0D14 | O0D14 1109 /0110 5D14 | 4D14 | 3D14
0D13 | 0D13 | 0D13 /010 110109 5D13 | 4D13 | 3D13
oD12 | oD12 | oD12 /011 /0108 5D12 | 4D12 | 3D12
0D11 | 0D11 oD11 /012 /0107 5D11 4D11 | 3D11
0D10 | 0D10 | oD10 /013 /0106 5D10 | 4D10 | 3D10
0D9 0D9 oD9 /014 /0105 5D9 4D9 3D9
oD8 0D8 0D8 /015 /0104 5D8 4D8 3D8
GND GND
0D7 0D7 0D7 /016 /0103 5D7 4D7 3D7
0D4 oD4 oD4 /017 110102 5D4 4D4 3D4
0D3 0D3 0D3 /018 /0101 5D3 4D3 3D3
ob2 ob2 obD2 /019 /0100 5D2 4D2 3D2
10/CLKO I13/CLK3
Voo GND
GND Vee
/CLK1 12/CLK2
1D2 1D2 1D2 /020 1/099 4D2 3D2 2D2
1D3 1D3 1D3 /021 1/098 4D3 3D3 2D3
1D4 1D4 1D4 /022 11097 4D4 3D4 2D4
1D7 1D7 1D7 /023 11096 4D7 3D7 2D7
GND GND
1D8 1D8 1D8 /024 /095 4D8 3D8 2D8
1D9 1D9 1D9 /025 /094 4D9 3D9 2D9
1D10 | 1D10 | 1D10 /026 /093 4D10 | 3D10 | 2D10
1D11 | 1D11 1D11 11027 /092 4D11 3D11 | 2D11
1D12 | 1D12 | 1D12 /028 1/091 4D12 | 3D12 | 2D12
1D13 | 1D13 | 1D13 11029 1/090 4D13 | 3D13 | 2D13
1D14 | 1D14 | 1D14 /030 1/089 4D14 | 3D14 | 2D14
1D15 | 1D15 | 1D15 /031 /088 4D15 | 3D15 | 2D15
GND GND
Vee Vee
1A15 | 1A13 | 1A13 /032 /087 4A13 | 3A13 | 2A15
1A14 | 1A12 | 1A12 /033 /086 4A12 | 3A12 | 2A14
1A13 | 1A11 1A11 /034 /085 4A11 3A11 | 2A13
1A12 1A8 1A8 /035 /084 4A8 3A8 2A12
1A11 1A7 1A7 /036 /083 4A7 3A7 2A11
1A10 1A4 1A4 /037 /082 4A4 3A4 2A10
1A9 1A3 1A3 /038 /081 4A3 3A3 2A9
1A8 1A2 1A2 /039 1/080 4A2 3A2 2A8
TCK T™S
M5-512 NN T MmN Or- A MT W OIN 0~ M ™ N~ © NOWYTOAN-O NOEN O M M5-512
MS5LV-512 22338383 RRRL0E2E Cxon aonl BE385838 55533 zxxx M5LV-512
$§§ R 239 558
NmYNRrN®  oYoNroomm LYoo NE YN meorNmTD oo eh g
M5-384 QU000 555 Lriizrzas S8 LR8% S8cohbbh oon338%% M5-384
MaLV-384 2 SIS 99999 933 MSLY-384
M5-320 222329z2 2oa33883 853532 29-8 heddBdml 2xd2iLes M5-320
M5LV-320 Aalaiaiai el mrrrT-o-s-- -oaoao QLN AN § NN ANN N M5LV-320
20446G-024
Pin Designations
CLK = Clock Vece = Supply Voltage 7 D 15
GND = Ground TDI = Test Dataln
I = Input TCK = Test Clock Macrocell (0-15)
I/0 = Input/Output TMS = Test Mode Select PAL Block (A-D)
NC = No Connect TDO = Test Data Out

Segment (0-7)
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Semiconductor
Corporation

352-BALL BGA CONNECTION DIAGRAM — M5-512, M5LV-512

Bottom View (I/O Pin-outs)

352-Ball BGA

< m O N B B O T - ¥ a3 7 &g = D o> B O~

See Ordering Information section for product status.

Select devices have been discontinued.
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5V M5 ORDERING INFORMATION!2

Lattice standard products are available in several packages and operating ranges. The order number (Valid Combination) is formed by a combina-

tion of the elements below.

M5- 512

/256 -7 SA C

FAMILY TYPE PROGRAMMING PESIGNATOR
M5 — MACH 5 (5-V V.o Blank = Initial Algorithm
- = (5-V Vo /1 = First Revision

MACROCELL DENSITY OPERATING CONDITIONS
128 = 128 Macrocells C = Commercial (0°C to +70°C)
199 = 192 Macsocells I = Industrial (-40°C to +85°C)
igg - ;;8 ﬁa“oceﬂs PACKAGE TYPE

o acroee’s Y = Plastic Quad Flat Pack (PQEP)
384 = 384 Macrocells ;
512 — 512 Macrocells V = Thin Quad Flat Pack (TQFP)

SA = Ball Grid Array (BGA)
I/Os
/68 = 681/0s in 100-pin PQFP or TQFP

/104 = 104 1/Os in 144-pin PQFP or TQFP

/120 = 120 I/Os in 160-pin PQFP
/160 = 160 I/Os in 208-pin PQFP
/192 = 1921/Os in 256-ball BGA

/256 = 256 1/Os in 352-ball BGA

Nole:
1. See below for valid device/ package combinations.

2. M5-128/1, M5-192/1 and M5-256/ 1 recommended for new designs.

Valid Combinations

M5-128/68 YC, VC, YI, VI
M5-128/104 yc!, yr!
M5-128/120 Commercial: YC, YI
M5-192/68 -5,-7,-10,-12, -15 VC, VI
M5-192/120 Industrial: YC, YI
M5-256/68 -7,-10, -12, -15, -20 VC, VI
M5-256/120 YC, YI
M5-256/160 YC, Y1

Device Marking

Actual device marking differs from the ordering part number (OPN).
All MACH devices are dual-marked with both Commercial and
Industrial grades. The Industrial grade is slower, i.e., M5-512/256-

7AC-10AL

1. M5-128/104-xxYC/1 and M5-128/104-xxYI/1 have been
discontinued per PCN #06-07. Contact Rochester Electronics for

available inventory.

SPEED

-5 =55nstpp
-6 = 06.5ns tpp
-7 =7T7.5nstpp
-10 = 10 ns tPD

12 =12ns tpD
-15 =15ns tpD
-20 20 ns tPD

Valid Combinations

M5-320/160 YC, YI

Commercial:
M5-320/192 SAC, SAI
-6, -7,-10, -12, -15
M5-384/160 YC, Y1
Industrial:

M5-512/160 YC, Y1
-7,-10, -12, -15, -20

M5-512/256 SAC, SAT

Valid Combinations

Valid Combinations list configurations planned to be supported in
volume for this device. Consult the local Lattice sales office to

snje}s jonpo.d 10} uoi}oas uoijew.oju] BuriepiQ 89S

confirm availability of specific valid combinations and to check on
newly released combinations.
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3.3V M5LV ORDERING INFORMATION!

Lattice standard products are available in several packages and operating ranges. The order number (Valid Combination) is formed by a combina-

tion of the elements below.

M5LV- 512 /256 -7 SA C
FAMILY TYPE OPERATING CONDITIONS
MS5LV- = MACH 5 Low Voltage (3.3-V Vo) C = Commercial (0°C to +70°C)
I = Industrial (-40°C to +85°C)
MACROCELL DENSITY PACKAGE TYPE
128 = 128 Macrocells Y = Plastic Quad Flat Pack (PQFP)
256 = 256 Macrocells V= Thin Quad Flat Pack (TQFP)
320 = 320 Macrocells SA = Ball Grid Array (BGA)
384 = 384 Macrocells
512 = 512 Macrocells
I/0s
/68 = 681/Os in 100-pin PQFP or TQFP SPEED
/74 = 741/Os in 100-pin TQFP -5 =5.5nstpp
/104 = 104 1/Os in 144-pin PQFP or TQFP -6 =65nstpp
/120 = 120 1/Os in 160-pin PQFP 7 =75ns tpp
/160 = 160 1/Os in 208-pin PQFP -10 =10 ns tpp
/256 = 256 1/Os in 352-ball BGA -12 =12 ns tpp
-15 =15ns tpp
-20 =20 ns tpp
Note:
1. See below for valid device/ package combinations.
Valid Combinations Valid Combinations
M5IV-128/68 VC, V1 M5IV-320/120 YC, Y1
MSIV-128/74 VC, VI MSIN-320/160 Commercial: YC, YI
M5IV-128/104 Commercial: VC, VI M5IV-384/120 -6,-7,-10,-12,-15 YC, Y1
M5IV-128/120 5.-7.-10. -12 YC, YI M5IV-384/160 YC, YI
T Industrial:
M5LV-256/68 YC, YI MS5LV-512/120 YC, Y1
. -10, -12, -15, -20
M5IV-256/74 Industrial: VC, VI MS5IV-512/160 YC, Y1
M5IV-256/104 -7,-10,-12,-15 VC, VI M5IV-512/256 SAC, SAI
MS5IV-256/120 YG YT Valid Combinations
MSLY-256/160 ey Valid Combinations list configurations planned to be supported in

Device Marking

Actual device marking differs from the ordering part number (OPN).
All MACH devices are dual-marked with both Commercial and
Industrial grades. The Industrial grade is slowet, i.e., M5LV-512/256-

7AC-10AL

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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