ttice

emiconductor

orporation

Introduction

ispLSI® and pLSI ® Families
Lattice’s high-density ispLSI and pLSI programmable logic
families provide a superior solution for integrating high speed
logic into a single chip. The ispLSI and pLSI families combine
the high performance and ease of use of PLDs with the den-
sity and flexibility of FPGAs. Product features include:

* 180 MHz system performance — World's fastest

* 5.0 ns pin-to-pin delay (maximum)

« 1000 to 25000 PLD gates

» 3.3V or 5V operation

» E2CMOS® — PLD technology of choice

* Lattice non-volatile In-System Programmability

GAL® Device Family

As the inventor of the GAL architecture and E2CMOS PLDs,
Lattice is committed to supplying the best solutions for your
3.3V and 5V programmable logic needs. Lattice GAL archi-
tectures are able to replace 99% of all PAL architectures,
offering higher or equivalent speed performance at lower
power. The Lattice GAL family is the low-density PLD stan-
dard.

E2CMOS® Technology

All'ispLSI, pLSI and GAL devices are manufactured using
E2CMOS technology on Lattice’s proprietary UltraMOS® pro-
cess. E2CMOS, the PLD technology of choice, provides:
* Electrically erasable, programmable, and
reprogrammable devices
« Highest quality: 100% tested during manufacture

* 100% programming Yyield

ISP™ Products
Lattice’s revolutionary ISP products give

customers the ability to program and //A\
reprogram logic devices right on the - &
printed circuit board. Lattice ISP
devices dramatically reduce time-to-
market and production costs. ISP
products include ispLSl, ispGAL® and
ispGDS™ families.
ISP devices offer users:
* Faster Time-to-Market
« Integration of PLD Programming into ATE Board Test
« Elimination of Handling-Induced Bent Leads
 Reduction of PLD Inventories and Costs

Product Selector Guide

High Performance In-System Programmable Logic

Break Through the CPLD Speed Barrier

fastest CPLD. In addition to record breaking speed, the
ispLSI 2032 offers 32 macrocells, 32 1/0 and Lattice In-
System Programmability™. With logic delays of only 5ns
(tpd), the ispLSI 2032 combines the speed of simple PLDs
with the logic density of CPLDs. In full production and
available off-the-shelf, the ispLSI 2032-180 is the perfect
logic solution for state-of-the-art system designs.

Take Your Designs to Warp Speed
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At 3.5ns tpd and 250MHz Fmax, the new GAL16V8D offers
alevel of performance unmatched by competitive solutions.
With 3ns clockto outputand 2.5ns setup time, the GAL16V8D
will unleash the true power of your logic designs. Able to
support the most advanced microprocessors, the
GAL16V8D is the ultimate logic device for high-end system
designs. The GAL16V8D is available off-the-shelf from
Lattice and its franchised distributors.
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ispLSI and pLSI 1000 Family

Family Part # ;l'npSC; E:MmHazX) -Il-élg I:’ET:I_SIIDty Registers 110 D?g:;ﬁ?d Terr%dsug;r Package**
(mA) Gates) Output

1016E-125L 7.5 125 90 2000 96 32 4 up to 20 44-Pin PLCC &
1016E-100L 10 100 44-Pin TQFP
1016E-80L 15 80
1016-110L 10 111 100
1016-90L 12 91
1016-80L 15 80
1016-60L * 20 60
1024-90L 12 90.9 130 4000 144 48 6 upto 20 |68-Pin PLCC &
1024-80L 15 80 100-Pin TQFP
1024-60L * 20 60

ispLSI 1032E-125L 7.5 125 190 6000 192 64 8 up to 20 84-Pin PLCC &

and pLSI | 1032E-90L 10 90 100-Pin TQFP
1032E-80L 12 80
1032E-70L 15 70
1032-90L 12 90.9 130
1032-80L 15 80
1032-60L * 20 60
1048E-90L 10 90.9 175 8000 288 96 12 upto 20 |128-Pin PQFP
1048E-70L 15 70
1048E-50L 20 50
1048C-70L 16 70.4 165
1048C-50L * 22 50.3

Family Part # (Tnps(; E:I\;InHazX) Tgf DE%PnLSIIDty Registers 1/0 D?:Lﬁtsed Terr?ldsu;;r Package**
(mA) Gates) Output

2032-180L 5.0 180 60 1000 32 32 2 upto 20 |44-Pin PLCC,
2032-150L 55 154 44-Pin TQFP &
2032-135L 7.5 137 40 48-Pin TQFP
2032-110L 10 111
2032-80L* 15 84

_ 2064-125L 7.5 125 80 2000 64 64 4 upto 20 |84-Pin PLCC &

1°P dLﬁll_Sl 2064-100L 10 | 100 100-Pin TQFP
2064-80L* 15 81
2096-125L 7.5 125 150 4000 96 96 6 upto20 |128-Pin PQFP &
2096-100L 10 100 128-Pin TQFP
2096-80L* 15 81
2128-100L 10 100 165 6000 128 128 8 upto 20 |160-Pin MQFP &
2128-80L* 15 81 176-Pin TQFP

* Available in Industrial Grade (see datasheet for detailed specifications)
** See product datasheet for specific device package options.




ispLSI and pLSI 2000V Family

Typ Density . Product
Family Part # Inpsc; z:l\THaz); Icc Features (PLD | Registers | I/O D?g'fﬁtsed Terms per Package**
(mA) Gates) P Output
2032V-100L 75 100 60 . 1000 32 32 2 upto 20 |44-Pin PLCC &
. 3.3V Power Supply; .
°P dLEII_ o |2082Lv-B0L | 10 | 80 Supports 5V and 44-Pin TQFP
2032LV-60L* 15 60 3.3V Logic Signals

ispLSI and pLSI 3000 Family

Family Part # (Tnpsc; z:l\;InHazX) Tgf D(e;l_slljty Registers 110 gllgz?sl TZ:;dsus}er Package
(mA) Gates) Output
3192-100L 10 100 320 9000 384 192 5 upto 20 | 240-Pin MQUAD
3192-70L* 15 70
3256-70L 15 77 150 11000 384 128 5 upto 20 | 160-Pin MQUAD
_ 3256-50L 20 57
:np d"il'_ o |3256A-90 12 90 | 200
3256A-70 15 77
3256A-50 20 57
3256E-100L 10 100 310 12000 512 256 5 upto 20 | 304-Pin MQUAD
3256E-70L 15 70

ispLSI and pLSI 6000 Family

Typ Density Programmable
Family Part # Tpd Fmax loc (PLD Memory Register / Prog_rammable Package
(ns) | (MHz) Module Counter Logic Module
(mA) Gates)
Module
6192FF-70L 15 77 150 25000 FIFO 208-Pin
- i MQUAD
6192FF-50L 20 57 Cascadeable 1929Fée38ters, Q
ispLSI 6192SM-70L 15 77 150 25000 Single-Port 8 x 16-Bit 5 Clock’s
and pLSI |6192SM-50L 20 57 SRAM X Words, 2 Global Ou’tput
6192DM-70L 15 77 | 150 | 25000 Dual-Port 125MHz Fent Enables
6192DM-50L 20 57 SRAM

ispLSI and pLSI Design Tools

For a complete description of Lattice’s high-density logic development tools, please refer to the ispLSI and pLSI Design Tool Guide.

DesLigtntl'(I:'gols Third-Party CAE Tools Supported Simulation Tools Supported
pDS N/A (Stand-alone PC-based Design Tool) Viewlogic, Cadence, Verilog-XL, OrCAD 386+, Mentor
Quicksim Il, Synario and Synopsys (Logic Modeling),
pDS+ Fitters ABEL, Cadence, Exemplar, ISDATA, Logical Devices, Mentor |v|TAL Compliant VHDL Simulators and OVI Compliant
Graphics, OrCAD, Synario, Synopsys and Viewlogic Verilog Simulators

ispGDS™ Devices (In-System Programmable Generic Digital Switch)

. Tpd | Fmax | lIcc Isb Matrix
Family Part # (ns) | (MH2) | (mA) | (mA) Features Size I/0 Package
ispGDS14 |ispGDS14-7 | 7.5 | 50 | 40 | 25 7x7 | 14 |20-Pin PDIP & 20-Pin PLCC
ispGDS18 |ispGDS18-7 | 7.5 | 50 | 40 | 25 In-System Programmable 9x9 | 18 |24-Pin PDIP
Switch Matrix
ispGDS22  |ispGDS22-7 | 7.5 | 50 | 40 | 25 11x11| 22 |28-Pin PDIP & 28-Pin PLCC




ispGAL® Devices (In-System Programmable GAL)

Tpd Fmax lec Dedicated Product
Family Part # (s) | (MHz) | Typ Max Features Inputs /O |Terms Per| Package
(MA) | (mA) Output
iIspGAL22V10C-7L 7.5 111 90 140 In-System 12 10 8-16 |28-Pin PLCC &
ispGAL22V10 |ispGAL22V10C-10L 10 105 90 140 Programmable 28-Pin SSOP
ispGAL22V10C-15L 15 83.3 90 140 22V10

Universal GAL Devices

. Tpd Fmax loe Dedicated Product
Family Part # (ns) (MHz) Typ Max Features Inputs /10 | Terms Per Package
(MA) (MA) Output
GAL16V8  |GAL16V8D-3L ** 35 250 75 115 8 8 8 20-Pin PDIP &
GAL16V8C-5L 5 166 75 115 20-Pin PLCC
GAL16V8C-7L * 7.5 100 75 115
GAL16V8D-10Q 10 62.5 45 55 PAL/PALCE
GAL16V8B-10L * 10 62.5 75 115 Replacement
GAL16V8B-15Q 15 62.5 45 55
GAL16V8B-15L * 15 62.5 75 90
GAL16V8B-25Q * 25 41.6 45 55
GAL16V8B-25L * 25 41.6 75 90
GAL18V10 |GAL18V10B-7L 75 111 75 115 8 10 8-10
GAL18V10B-10L 10 105 75 115
22V10 Subset
GAL18V10B-15L 15 66.7 75 115
GAL18V10B-20L 20 62.5 75 115
GAL20v8 GAL20V8C-5L ** 5 166 75 115 12 8 8 24-Pin PDIP &
GAL20V8B/C-7L 75 100 75 115 28-Pin PLCC
GAL20Vv8B/C-10L * 10 62.5 75 115
GAL20V8B-15Q 15 62.5 45 55 F’;“ e’})'-lé 'Zér';]%ﬁt
GAL20V8B-15L * 15 62.5 75 115
GAL20V8B-25Q * 25 41.6 45 55
GAL20V8B-25L * 25 41.6 75 90
GAL20XV10 |GAL20XV10B-10L 10 100 75 90 10 10 4
GAL20XV10B-15L 15 | 833 75 90 &’é)LRRAer‘éﬁ‘i‘t’gg‘fr’:)
GAL20XV10B-20L 20 71.4 75 90
GAL22V10 GAL22V10C-5L ** 5 200 90 150 12 10 8-16
GAL22V10B/C-7L * 7.5 111 90 140
GAL22V10B/C-10L * 10 105 90 130
GAL22V10B-15Q 15 | 833 45 55 g&ﬁ;ﬁé&%ﬁt
GAL22V10B-15L * 15 83.3 90 130
GAL22V10B-25Q 25 38.5 45 55
GAL22V10B-25L * 25 385 75 90
GAL26CV12 |GAL26CV12C-7L 7.5 142.8 90 130 14 12 8-12 28-Pin PDIP &
GAL26CV12B-10L * 10 105 90 130 28-Pin PLCC
22V10 Superset
GAL26CV12B-15L * 15 83.3 90 130
GAL26CV12B-20L * 20 62.5 90 130

* Available in Industrial Grade (see datasheet for detailed specifications)

** Available in PLCC package only




Asynchronous GAL Devices

Famil Part # Tpd Fmax = Features Dedicated 110 Terl?ndsulg(ter Package
y (ns) | (MHz) | Typ Max Inputs o 9
(mA) (mA) utput

GAL20RA10  |GAL20RA10B-7L* | 7.5 83.3 75 100 10 10 8 24-Pin PDIP &
GAL20RA10B-10L 10 71.4 75 100 | 19 individually 28-Pin PLCC
GAL20RA10B-15L 15 50 75 100 Configurable
GAL20RA10B-20L * | 20 | 417 | 75 100 Clocks
GAL20RA10B-30L 30 25 75 100

FPLA GAL Devices

Tod E Icc Macrocells Product sum
. p max u u
Family Part # Package
(ns) | (MHz) | Typ Max ; Terms | Terms
mA) | (mA) /O | Buried Input Output
GAL6002 GAL6002B-15L 15 75 90 135 10 8 10 10 64 36 24-Pin PDIP &
GAL6002B-20L 20 60 90 135 28-Pin PLCC
GAL6001 GAL6001B-30L 30 27 90 150
High Drive GAL Devices (loL = 64mA)
lcc Product
. Tpd Fmax Dedicated
Family Part # (s) | (MHz) | Typ Max Features Inputs /O | Terms Per Package
(mA) (mA) Output
GAL16VP8 GAL16VP8B-15L 15 80 90 115 8 8 8 20-Pin PDIP &
GAL16VP8B-25L 25 50 90 115 TTL Compatible 20-Pin PLCC
64mA High Output
GAL20VP8 GAL20VP8B-15L 15 80 90 115 Drive 12 8 8 24-Pin PDIP &
GAL20VP8B-25L 25 50 90 115 28-Pin PLCC

Low-Voltage (3.3V) GAL Devices

. Tpd Fmax lec Dedicated Product
Family Part # (s) | (MHz) | Typ Max Features Inputs /O | Terms Per Package
(MA) (MA) Output
GAL16LV8D  |GAL16LVS8D-3L 35 | 250 | 45 65 8 8 8 20-Pin PLCC
GAL16LV8D-5L 5 166 | 45 65 -
GAL16LVBC  |GAL16LVSC-7L 75 | 100 | 45 65 8 8 8
GAL16LV8C-10L 10 | 833 | 45 65 3%‘\’}"383;5’3\{9%2?5
GAL16LV8C-15L 15 | 625 | 45 65
GAL20LVBD  |GAL20LV8D-3L 35 | 250 | 45 70 12 8 8 28-Pin PLCC
GAL20LV8D-5L 5 166 | 45 70 -
GAL20LV8D-7L 75 | 125 | 45 70
GAL22LVIOD |GAL22LV10D-4L 4 250 | 90 | 130 12 10 8-16
GAL22LV10D-5L 5 200 | 90 | 130 o
GAL22LV10C |GAL22LV10C-7L 75 | 125 | 45 75 12 10 8-16
GAL22LV10C-10L 10 | 111 | 45 75 3%‘{,"583; %Yg";‘]’;?s
GAL22LV10C-15L 15 83 45 75




Low-Voltage (3.3V) Zero-Power GAL Devices

: Product
: Tpd Fmax Icc Isb Dedicated
Family Part # (ns) | (MHz) | (mA) (WA) Features Inputs /0 TeorrLPts per Package
put
GAL16LV8ZD |GAL16LV8ZD-15Q 15 62.5 55 100 7 8 8 20-Pin PLCC
GAL16LV8ZD-25Q 25 41.6 55 100
Dedicated -
GAL20LV8ZD |GAL20LV8ZD-15Q 15 62.5 55 100 | power-Down Pin for 11 8 8 28-Pin PLCC
GAL20LV8ZD-25Q 25 41.6 55 100 ZerO-Poh\;lveé Standby
ode
GAL22LV10ZD |GAL22LV10ZD-15Q 15 71.4 55 100 11 10 8-16 |28-Pin PLCC
GAL22LV10ZD-25Q 25 50 55 100
GAL22LV10Z |GAL22LV10Z-15Q 15 71.4 55 100 Input Transition 12 10 8-16 |28-Pin PLCC
Detection for
GAL22LV10ZD-25Q 25 50 55 100 Standby Mode
Zero-Power GAL Devices
: Product
; Tpd Fmax Icc Isb Dedicated
Family Part # ns) | (MH2) | (mA) (WA) Features Inputs 110 TeC;rlPtsélﬂ)ter Package
GAL16V8Z GAL16V8Z-12Q 12 83.3 55 100 Input Transition 8 8 8 20-Pin PDIP,
Detection for
GAL16V8Z-15Q 15 62.5 55 100 Standby Mode PLCC & SOIC
GAL16V8ZD GAL16V8ZD-12Q 12 83.3 55 100 Degicateg 'P?wer- 7 8 8 20-Pin PDIP &
own Pin for
GAL16V8ZD-15Q 15 62.5 55 100 Standby Mode 20-Pin PLCC
GAL20V8Z GAL20V8Z-12Q 12 83.3 55 100 Input Transition 12 8 8 24-Pin PDIP &
Detection for
GAL20V8Z-15Q 15 62.5 55 100 Standby Mode 28-Pin PLCC
GAL20V8ZD GAL20V8ZD-12Q 12 83.3 55 100 Dedicated Power- 11 8 8
Down Pin for
GAL20V8ZD-15Q 15 62.5 55 100 Standby Mode
Part Number Description
XXXXXXXX = XXX X X X
Device Family Q \— Grade
Example: Blank = Commercial
ispLSI 2032 | = Industrial
GAL16V8Z /883 = MIL-STD-883
Speed Package
MHz (ispLSI and pLSI) P = PDIP D = CERDIP
ns (GAL/ispGAL/ispGDS) J=PLCC R =LCC
Power S = SOIC H=JLCC
L = Low Power Q =PQFP G =CPGA
Q = Quarter Power T =TQFP M = MQFP

K= SSOP




Military Devices (883 Qualified)

Icc
Family Part # SMD # z;]psc; FI\THaZX) Typ Max Package
(mA) | (mA)
ispLSI 1016-60LH/883  |5962-9476201MXC 20 60 | 100 | 170 |[44-PinJLCC
_ ispLS| 1024-60LH/883  |5962-9476101MXC 20 60 | 135 | 220 |68-PinJLCC
'spLSI ispLS| 1032-60LG/883 | 5962-9308501MXC 20 60 | 135 | 220 |84-Pin CPGA
ispLSI 1048C-50LG/883 |5962-9558701MXC 22 50 | 165 | 235 |133-Pin CPGA
pLSI 1016-60LH/883  |5962-9476301MXC 20 60 | 100 | 170 |44-PinJLCC
pLSI 1024-60LH/883  |5962-9476001MXC 20 60 | 135 | 220 |68-PinJLCC
pLS| pLSI 1032-60LG/883  |5962-9466801MXC 20 60 | 135 | 220 |84-Pin CPGA
pLSI 1048C-50LG/883  |5962-9558801MXC 22 50 | 165 | 235 |133-Pin CPGA
GAL16V8C-7LD/883 5962-8983907RA 75 | 100 | 75 | 130 [20-Pin CERDIP
GAL16V8C-7LR/883 5962-89839072A 75 | 100 | 75 | 130 [20-PinLCC
GAL16V8B-10LD/883  |5962-8983904RA 10 | 625 | 75 | 130 [20-Pin CERDIP
GAL16V8B-10LR/883  |5962-89839042A 10 | 625 | 75 | 130 [20-PinLCC
GAL16V8B GAL16V8B-15LD/883  |5962-8983903RA 15 50 75 | 130 [20-Pin CERDIP
GAL16V8B-15LR/883  |5962-89839032A 15 50 75 | 130 |[20-PinLCC
GAL16V8B-20LD/883  |5962-8983902RA 20 | 416 | 75 | 130 |20-Pin CERDIP
GAL16V8B-20LR/883  |5962-89839022A 20 | 416 | 75 | 130 [20-PinLCC
GAL16V8B-30LD/883  |5962-8983901RA 30 | 333 | 75 | 130 |20-Pin CERDIP
GAL20V8B-10LD/883  |5962-8984004LA 10 | 625 | 75 | 130 |24-Pin CERDIP
GAL20V8B-10LR/883  |5962-89840043A 10 | 625 | 75 | 130 [28-PinLCC
GAL20V8B-15LD/883  |5962-8984003LA 15 50 75 | 130 |24-Pin CERDIP
GAL20V8 GAL20V8B-15LR/883  |5962-89840033A 15 | 50 | 75 | 130 |28-PinLCC
GAL20V8B-20LD/883  |5962-8984002LA 20 | 416 | 75 | 130 |24-Pin CERDIP
GAL20V8B-20LR/883  |5962-89840023A 20 | 416 | 75 | 130 [28-PinLCC
GAL22V10C-10LD/883  |5962-8984106LA 10 | 166 | 90 | 150 |24-Pin CERDIP
GAL22V10C-10LR/883 |5962-89841063A 10 | 166 | 90 | 150 |28-PinLCC
GAL22V10B-15LD/883 |5962-8984103LA 15 | 625 | 90 | 150 |24-Pin CERDIP
GAL22V10B-15LR/883 |5962-89841033A 15 | 625 | 90 | 150 |28-PinLCC
GALZ2VIO GAL22V10B-20LD/883  |5962-8984102LA 20 33 90 | 150 [24-Pin CERDIP
GAL22V10B-20LR/883  |5962-89841023A 20 33 90 | 150 [28-PinLCC
GAL22V10B-25LD/883 |5962-8984104LA 25 33 90 | 150 [24-Pin CERDIP
GAL22V10B-30LD/883 |5962-8984101LA 30 25 90 | 150 [24-Pin CERDIP
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