GAL6001

High Performance E2CMOSFPLA
Genetric Array Logic™

FEATURES

» ELECTRICALLY ERASABLE CELL TECHNOLOGY
— Instantly Reconfigurable Logic
— Instantly Reprogrammable Cells
— Guaranteed 100% Ylelds

- HIGH PERFORMANCE E?*CMOS® TECHNOLOGY
— Low Power: 90mA Typical
— High Speed: 12ns Max. Clock to Output Delay
25ns Min. Setup Time
30ns Max. Propagation Delay

« UNPRECEDENTED FUNCTIONAL DENSITY
— 78 x 64 x 36 FPLA Architecture
— 10 Output Logic Macrocells
— 8 Buried Logic Macrocelis
— 20 Input and /O Logic Macrocells

+ HIGH-LEVEL DESIGN FLEXIBILITY
— Asynchronous or Synchronous Clocking
— Separate State Register and Input Clock Pins
— Functionally Supersets Existing 24-pin PAL®
and IFL™ Devices

- TTL COMPATIBLE INPUTS AND OUTPUTS
- SPACE SAVING 24-PIN, 300-MIL DIP
- HIGH SPEED PROGRAMMING ALGORITHM

» APPLICATIONS INCLUDE:
— Sequencer
— State Machine Control
— Mutltiple PLD Device Integration

DESCRIPTION

Using a high performance E*CMOS technology, Lattice
Semiconductor has produced a next-generation programmable
logic device, the GAL6001. Having an FPLA architecture, known
for its superior flexibility in state-machine design, the GAL6001
offers the highest degree of functional integration, flexibility, and
speed currently available in a 24-pin, 300-mil package.

The GAL6001 has 10 programmable QOutput Logic Macrocells
(OLMC) and 8 programmable Buried Logic Macrocells (BLMC}).
In addition, there are 10 Input Logic Macrocells (ILMC) and 10
/O Logic Macrocslis (IOLMC). Two clock inputs are provided for
independent control of the input and output macrocells.

Advanced features that simplify programming and reduce test
time, coupled with EECMOS reprogrammable cells, enable 100%
AC, DC, programmability, and functionality testing of each
GAL6001 during manufacture. This allows Lattice to guarantee
100% performance to specifications. In addition, data retention
of 20 years and a minimum of 100 erase/write cycles are
guaranteed.

Programming is accomplished using standard hardware and
software tools. In addition, an Electronic Signature is available
for storage of user specified data, and a security cell is provided
to protect proprietary designs.
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MACROCELL NAMES

ILMC | INPUT LOGIC MACROCELL
IOLMC| /0 LOGIC MACROCELL
BLMC | BURIED LOGIC MACROCELL
OLMC | OUTPUT LOGIC MACROCELL

PIN NAMES

,-1, | INPUT /0/Q | BIDIRECTIONAL
ICLK | INPUT CLOCK Vee POWER (+5)
OCLK | OUTPUT CLOCK | GND | GROUND

PIN CONFIGURATION
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Specifications GAL6001
Commercial

ABSOLUTE MAXIMUM RATINGS!™

Supply voltage V. ......oooooiiniiii -0.5t0 +7V
Input voltage applied............cecceeeeies -251t0V, +1.0V
Off-state output voltage applied .......... 25tV +1.0V
Storage Temperature ..............coeeeiiiniinns —65 to 150°C
Ambient Temperature with

Power Applied .......cccceeveneeneennieenneene -55to 125°C

1.Stresses above those listed under the “Absolute Maximum
Ratings” may cause permanent damage to the device. These
are stress only ratings and functional operation of the device
atthese or at any other conditions above those indicated in the
operational sections of this specification is not implied (while
programming, follow the programming specifications).

RECOMMENDED OPERATING COND.

Commercial Devices:

Ambient Temperature (T,) ... Oto 75°C
Supply voltage (V)
with Respect to Ground ..................... +4.75 to +5.25V

DC ELECTRICAL CHARACTERISTICS

Over Recommended Operating Conditions (Unless Otherwise Specified)

SYMBOL | PARAMETER CONDITION MIN. | TYP? | MAX. |UNITS
Vi tnput Low Voltage Vss—05| — 0.8 v
ViH Input High Voltage 2.0 — | Veest v

I Input or /O Low Leakage Current |0V < Vin < Vi (MAX.) —_ — -10 nA
I+ Input or /O High Leakage Current (Vi< VIN< Vec — — 10 pA
VoL Output Low Voltage lo. = MAX. Vin =ViLor Vin — — 0.5 v
VOH Output High Voltage lon = MAX. Vin = ViLor Vi1 24 — — \
lou Low Level Output Current — — 16 mA
loH High Level Output Current — — -32 mA
los: Output Short Circuit Current Voo =5V Vout = 0.5V -30 — -130 | mA
Icc Operating Power Supply Current ViL=0.5V Vi = 3.0V ftoggle = 15MHz — 90 150 mA
Qutputs Open (no load)

1) One output at a time for a maximum duration of one second. Vout = 0.5V was selected to avoid test problems caused by tester

ground degradation. Guaranteed but not 100% tested.
2) Typical values are at Vcc =5V and Ta= 25 °C

CAPACITANCE (T, =25 C, = 1.0 MHz)

SYMBOL PARAMETER MAXIMUM* UNITS TEST CONDITIONS
C, Input Capacitance pF V=50V V=20V
Co 1O Capacitance pF Vcc =5.0V, Vuo = 2.0V

*‘Guaranteed but not 100% tested.
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Specifications GAL6001
Commercial

AC SWITCHING CHARACTERISTICS

Over Recommended Operating Conditions

-30 -35
PARAMETER CENS; DESCRIPTION MIN. [MAX. | MIN. |MAX. UNITS
tpdt 1 Combinatorial Input to Combinatorial Qutput — 30 - 35 ns
tpd2 1 Feedback or I/O to Combinational Output — |3 | — |35 ns
{pd3 1 Transparent Latch Input to Combinatorial Output — 35 — 40 ns
tcot 1 Input Latch ICLKT to Combinatorial Output Delay — 35 —_ 40 ns
fco2 1 Input Reg. ICLKT to Combinatorial Output Delay — | 35 — | 40 ns
fco3 1 Output D/E Reg. OCLKT to Output Delay — 12 — [135 | ns
1co4 1 Output D Req. Sum Term CLKT to Output Delay — 35 o 40 ns
tsu1 — Setup Time, Input before Input Latch ICLK. 25 | — |35 | — ns
tsu2 —_ Setup Time, Input bafore Input Reg. ICLKT 25 — 3.5 — ns
tsu3 — Setup Time, Input or Feedback before D/E Reg. OCLKT 25 [ — {3 | — ns
tsus — Setup Time, Input or Feedback before D Reg. Sum Term CLKT | 7.5 — 10 — ns
tsus — Setup Time, Input Reg. ICLKT before D/E Reg. OCLKT 3 | — |3 | — ns
tsus - Setup Time, Input Reg. ICLKT before D Reg. Sum Term CLKT 15 - 17 | — ns
thi — Hold Time, Input after Input Latch ICLK{ 5 — 5 — ns
th2 - Hold Time, Input after Input Reg. ICLKT 5 — 5 — ns
th3 — Hold Time, Input or Feedback after D/E Reg. OCLKT 5 — -5 — ns
th4 — Hold Time, Input or Feedback after D Reg. Sum Term CLKT 10 — 125 | — ns
fmax — Maximum Clock Frequency, OCLK 27 — 229 | — MHz
twh12 — ICLK or OCLK Pulse Duration, High 10 - 10 — ns
twh22 — Sum Term CLK Puise Duration, High 15 — 15 — ns
twit2 — ICLK or OCLK Pulse Duration, Low 10 — 10 — ns
twizz — Sum Term CLK Pulse Duration, Low 15 | — |15 | — ns
tarw — Reset Puise Duration 16§ | — |15 | — ns
ten 2 Input or 1O to Output Enabled —_— 25 —_ 30 ns
tdis 3 Input or O to Output Disabled — 25 — 30 ns
tar 1 Input or VO to Asynchronous Reg. Reset — 35 — 35 ns
tarr1 — Asynchronous Reset to OCLK Recovery Time 20 — 20 — ns
tarr2 — Asynchronous Resat to Sum Term CLK Recovery Time 10 — 10 — ns

1) Reter to Switching Test Conditions section.
2) Clock puises of widths less than the specification may be detected as valid clock signals.
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Lattlce Specifications GAL6001

GAL6001 ORDERING INFORMATION

Commercial Grade Specifications

Tpd (ns) | Felk (MHz) | lcc (mA) Ordering # Package
30 27 150 GAL6001-30P 24-Pin Plastic DIP
150 GAL6001-30J 28-Lead PLCC
35 229 150 GALB001-35P 24-Pin Plastic DIP
150 GAL6001-35J 28-Lead PLCC

GAL6001 ORDERING INFORMATION

XXXXXXX - XX X X

GAL6001 Device Name Grade Blank = Commercial
Speed (ns) Package P = Plastic DIP
J=PLCC
12/91




