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VP'IGRPBM PRELIMINARY

CMOS MASK PROGRAMMABLE LOGIC ARRAY
" FEATURES

¢ Low cost Mask Programmable
Logic Array

e Pin compatible with industry

standard HALs/PALs

e Semicustom replacement for
~ 7400 and 4000 series SSI/MSI

e Delay time—25 ns tPD max
¢ Operating current—45 mA max

o Complete TTL or HCMOS
compatibility

s Improved testability through
register pre-load

e Industry standard 300 mil
20-pin packages -

- Fast prototype turnaround

DESCRIPTION -~ ' : : ,
The VP16RP8M combines blpolar Through utilization of advanced CMOS
speed and CMOS power dissipation processing and automated mask gen-
in a pin-compatible replacement of eration techniques, VT! has developed
industry standard programmable . a design automation system to create
_logic arrays. Devices which may be custom masks directly from customer
replaced by VP16RP8M are listed in - logic equations or programmed PALSs.
Table 1. Customer logic equations are The VP16RP8M-25 offers designers
implemented through a metal mask 25 ns delay times, at up to one-third
option to make customer specified the power of the equivalent bipolar
interconnects in the AND and OR devices. VTl's VP16RP8M is compati-
plahes, rather than using the fusesor - ble in all respects with the 20-pin AND
EPROM cells that are found in field and OR array structures incorporated
programmable logic arrays. Metalis in HAL/PAL devices and VTI's electri-
the programming medium because itis cally erasable programmable logic
one of the last steps in the fabrication device, the GAL*16V8.

process. Thus, lead times to proto-
types and production are minimized.

PIN CONFIGURATION

VP16RP8M
VP16RP8M-25

ik, 1 1] N~ 20] vbD
i1z - 9] 1 0,L0
1[3] i8] 1, 0, vO:
1[4 - [17] 1, 0,10
15 6] 1, 0, 0
t[€] [75] 1, 0, VO
1[7] 4] I, 0, U0
1 [5] 73] 1, 0,10
1[5 2] 1, 0, 10

GND [0} 11] I, 0E

VTi Device Access Time | Cross Reference

1 Input ) N
o) Output
170 Transceiver
CLK - Register Clock
OE Output Enable

TABLE 1: REPLACEMENT GUIDE

PAL10L8, PAL10HS, PAL12HS6, PAL16R8
PAL12L6, PAL14H4, PAL14L4, PAL16RS,
VP16RP8M 35ns PAL16H2, PAL16L2, PAL16L8, PAL16R4,
PAL16L8A-2, PAL16R6A-2, PAL16R4A-2,
GAL16V8-35, VP16VBE

PAL10P8, PAL12P6, PAL14P4, PAL16P2,
PAL16L8A, PAL16R8A, PAL16R6A, PAL16R4A,
| , PAL16P8A, PAL16RP8A, PALI6RPBA, -
VP16RPEM-25 25n8 | pA| 16RP4A, GAL16V8-25, VP16VBE-25,

: PAL 16L8B-2, PAL 16R8B-2, PAL 16R6B-2,
PAL 16R4B-2

PIN DESCRIPTIONS

*HAL and PAL are reglstered trademarks of Monolithic Memones Inc.

GAL is a trademark of Lattice Semiconductor Corporation.
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' PRELIMINARY VP16RP8M

" ABSOLUTE MAXIMUM RATINGS

Stresses above those listed under

those indiéated on the operational

1, All product terms used
2. Only one outputis shorted at any one time

Ambient Operating : : :
Temperature Oto +70°C- - “Absolute Maximum Ratings” may _ sections of this specification is not
Storage Temperature —65to + 150°C. ~ cause permanent damage to the implied and exposure to absolute
Supply Voltage : device. These are stress ratings only. maximum rating conditions for
(Referenced to VSS) —03to+6.0V . Functional operation of this device at extended periods may affect device’
Input Voltage on Any Pin - . . these or any other conditions above reliability. :
“(Referencedto VSS) —0.3to +6.0V . .- ' IR
DC CHARACTERISTICS TA = 0to +70°C, VDD = 5V +10% 7 -
Symbol Parameter ' Min " Typ Max Units Conditions
_ ' ' , 24 v VDD = 450V, IOH = ~3.2mA
VOH Output HIGH Voltage - -
, _ 4.4 v IOH = —20 pA
. 0.3 .05 vV VDD = 4,50V, IOL = 24 mA
VOL Output LOW Voltage - .
7 5 0.1 A IOL = 20 pA
VIH Input HIGH Voltage 2.0 \
ViL Input LOW Volitage ) 08 \) 7 7
1Lt Input Leakage Current -20 +20 1A VIN = VSSto VDD
ILO Qutput Leakage Current -20 ©+20 pA V—OU_T = V5510 VDD,
S , OE = VIH : -
IDD1 Supply Current VP16RP8M 45 A VDD = 5,50, '
VP16RP8M-25 55 Inputs. = 2.4V, Note 1
iooz Supply Current VP16RP8M - 35 ‘A VDD =5.50V,
VP16RP8M-25 - 45 Inputs =0VorVDD =
Average Operating . ' _ _
iDD3 Current VP16RPEM 2 mA VDD = 550V.{ = 10MHz
) VP16RP8M-25 , , utputs Unloade
10S Output Short-Circuit Current, Note2 |  —30 -130 mA VDD =550V
CAPACITANCETA = 0to +70°C, VDD = 5V +10%
Symbol Parameter Typ Units Conditions
CIN Input Capacitance 5 pF VIN=0V
CcouT Output Capacitance 7 pF VOUT = 0V
AC CHARACTERISTICS 1A = 0to +70°C,VDD = 5V £10%
VP16RP8M-25 VP16RPSM
Symbol Parameter Min | Typ | Max | Min | Typ | Max Units Conditions
tPD input to Output Delay 15 | 25 | 20 | 35 ns .
{CLK Clock to Output or Feedback 10| 5 15 | 25 ns otiod
fMAX Maximum Frequency 28.5 16 MHz R2 =1,1KQ
- ' = CL = 50 pF
W Clock Width, LOW 15 25 . ns. VP16RP8M-25
Clock Width, HIGH 15 25 ns R1 =200Q
tSuU Setup Time 25 35 ns 212_ : gg(z)g
tH Hold Time ) ] 0 ns '
tPZX Pin 11 to Output ENABLED {10 | 20 15 | 25 ns Ri = 5600
tPXZ Pin 11 to Output DISABLED ™ 10 | 20 15 | 25 ns gﬁ = 34% Q
tPZ| Input to Output ENABLED 15 | 25 25 | 35 ns -cP
tPIZ Input to Output DISABLED - 15 | 25 25 | 35 ns Note 3 |
- = \
\
Note: - ,;

3. Sample tested. Timing reference voltages are 100 mV above or betow tri- state level set by the resistor divider of the test load.

3
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il VP‘16R?P8M PRELIMINARY -

TIMING DIAGRAM

_INPUTS, ti0, - _ .

REGISTERED o , ) f

FEEDBACK - . 7

. tsu tH - A . 7 : 7 : 7

o . tPD. ) : cppz—-l tPZl»I‘

COMBINATORIAL - - . e

OUTPUTS: 7 ; - | .

- L CLK: ) . - ’ R o - -
REGISTERED } - — i
OUTPUTS: . ,

|« tPXZ ’I < tPZX

fe— W —re— W

/ A

CLK ’

AC TEST CONDITIONS
Input pulse level Ote3.0V
Input rise and fall time,.Note 1 6ns
Innput timing level 1.5V
Output timing level - 1.5V
Output load ' See Figure 1
FIGURE 1. ’ FIGURE 2.
AC TEST LOAD ' AC TESTING INPUT, OUTPUT WAVEFORM
30V —— —
5V w / : - . X i
. 15V i Y- TESTPOINTS —u¥f—-——— 15V
S1 : - . - - -
$ ni ' oV —} [ : _
1 INPUTS OUTPUTS .
__1_—, . OUTRUT ,
':' R2 ct L
S " FOR AC TESTING, HIGH INPUTS ARE DRIVEN AT 3.0V
1 . . FOR A LOGIC "1" AND LOW INPUTS ARE DRIVEN AT 0V
vss . : FOR A LOGIC “0". TIMING MEASUREMENTS ARE
_L . . . REFERENCED TO 1.5 V AT THE INPUTS AND OUTPUTS.

Notes: . : ' ; ' ' o T i
1. Measured at 10% and 90% points of the waveform |
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. PRE-LOAD REQUIREMENTS , ' S : ,/"
- FOR REGISTERED OUTPUT : ’ - .
~ The VP16RP8M has circuitry incor- to minimize the test time. Testtime is
porated into the registered outputs "~ reduced since itis no longer necessary
to allow these devices to be PRE- 1o incrementally sequence the inputs
LOADed to any desired active HIGH to get to a desired state. The pin levels
or LOW level. This feature is designed necessary to performthe PRE-LOAD

{o aid in testing registered devices by operation are shown in Table 2.
forcing defined states into the register - ' o

TABLE 2: PIN LEVELS REQUIRED FOR PRE-LOAD

e o . Pin Numbers -
Mode 1| 2 s | 4 5 | s 7 8 o | 1 1219
PRE-LOAD X X X VIHH X -X X X X VIH PRE-LOAD
: 7 Note 1 | . Note2 . Note3 | INPUTS Note 4
READ ' , o '
PRE-LOAD . . - Same as Regular Read Operation -
Notes: ) 7 7

. X = Don't Care TTL Level.
2 VIHH =9V, £ 0.5V.
3. VIH = TTL InputHIGH Level, 20V minimum.-
4. Inputs = TTL input HIGH or LOW Level: Input HIGH = 2.0 V minimum;
, Input LOW = 0. 8 V maximum.

(" TIMING DIAGRAM

PRE-LOAD : » '
o : ' — - — " VIH
o \ |
.J ' i - VIL
108 ' l~> {0E
: - VIHVOH
?S\;gn | PRELOAD INPUT - \ ' VERIFY
' - f T \ VILVOL
tPS am tPW - > tOH 7
ViHH
PRELOAD
viL
Symbol Parameter ’ . Min 7 rﬁax VUnits
t0S " | Output Enable Setup Time 2 us
PS _PRE-LOAD Setup Time 2 s
' {DH - Data Hold Time 7 2 us
. PW PRE-LOAD Pulse Width 2 ‘ us
< 3 {OE | DataValidfrom/OE R ps
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LOGIC DESIGN

. SUBMISSION MEDIUM

VTI's VP16RP8M is a semicustom.
logic array that is programmed with
the customer’s logic equations through

the use of a metal mask. Because each .

set of logic equations requires anew
mask, VTitools a metal mask specifi-
caIIy for each set of equations. In order
to insure the correctness of logic equa-
tions and mask generation VTiwill
accept two identically programmed

compared on receipt to insure code
integrity. VTl reads the devices, auto-
matically enters the logic equations into
the design automation system and then

outputs a fuse map fromthe system.
Alternatively, VT will accept Boolean
equations or JEDEC files asinput. This
fuse map will be returned to the cus-
tomer for verification and sign off

before mask and prototype productlon

PALs or GALs as the logic equation begm
input. These devices are logically .
PACKAGE OUTLINES
20-PIN CERAMIC SIDE-BRAZED DUAL IN-LINE .
A
310 (7.874)
1280 (7.112)
e e T T T B T T ‘
~ .325(8.255) )
290 (7.366) 105 (2.667 1.030(26.162)
- M(lN. ' .980 (24.892) '01&([,354)
I , .
] {. —§__ BASEPLANE
i T SEATING
055 (1.397) PLANE
012(305) 025(0.635) | 060{1.524) A75 (4.445)
,008 {.203) 065 (1.651) o :965) .125 (3.175)
030 (762) .021(533) 100 (2.540)
015 ( 381) - TYP.
20-PIN PLASTIC DUAL IN-LINE
.270 (6.858)
- .230(5.842) -
LT IR v s e g e e L L R
320 (8.128) | _eoowzee0) |
MAX. 200 (5.080)
- wax, 05&(A2§_6’°)——’  A55(3930)
- gy 125 (3.175)
. L__ __Y
.015 (0.381) 105° :
*.008 (0.203) 90° 015 (o 381) SE‘{‘,{QS
: MIN. | 080 (1 524) 140.(3.556)
.350 (8.890) 075 (14 905) . 120(3.048)
TYP. MAX.  .023(0.584)  .100(2.540)
TYP.

.015 (0. 381)
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. ORDER INFORMATION

" VTl assigns a unique, 4-digit code
for each logic configuration that is
received for processing. This codeis

referred fo as the Programmable Logic -

code (PL.code). After fuse map verifi-
cation, the 4-digit code becomes part

of the VP16RP8M part number and ail
subsequent order placements must
reference this code. Order information

is as follows:

Access | = '
Part Number Time Package )
VP16RP8M-25 PC 25 NS Commercial
PLXXXX - 0to70°C
VP16RP8M-25CC o5ns Commercial
PLXXXX ) 0t0.70°C
VP16RP8M PC 35ns Commercial
PLXXXX : 7 ~ Oto 70°C
VP16RPBM CC 35ns Commercial
PLXXXX , 0to70°C
Notes:

PC suffix = plastic package.

CC suffix = ceramic side-brazed package

——
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VTi DESIGN CENTERS

VLSI TECHNOLOGY, INC.

VLSt TECHNOLOGY, INC.

YLSI TECHNOLOGY, INC. VLSH TECHNOLOGY, INc £ EUROPE
Suite A Suiles Aand 261 Ballardvale Streel Suite 270
1751 East Garry Avenue 1350 Remington Road Wilmington, MA 01887 850 East Arapaho Road VLSI TECHNOLOGY, GmbH
Santa Ana, CA 92705 Schaumburg, I 60195 617-658-9501/9502 Richardson, TX 75081 Rosenkavalierplatz 10
714-250-4900 312-310-9595 - 214-231-6716 D-8000 Munich 81
714-250-4597 : . West Germany

s 49-89-926905-0
‘VLSI TECHNOLOGY, INC. . Telex 521-4279-VTID
2235 Qume Drive
San.Jose, CA95131
408-943-0264 .

- LY

\SILSI TECHNOLOGY, INC.
uite

10304N Ha Xgen Road
Scolisdale,
602-951-3776

VLSI TECHNOLQGY, INC.

Suile A

1751 EaslGarryAvenua

Sanla Ana, CA92705
714-250-4400

FAX 714-250-9041

VLS TECHNOLOGY, INC.
2235 Qume Drive
SanJose, CA 95131
108-943-0264

FAX 408-263-2511

Telex 2768607

\SILSI TECHNOLOGY, INC.
it

6805 N W Blue Lagoon Drive
Mlaml FLa 126

305-262-20

VLS| TECHNOLOGY, INC. VLS| TECHKOLOGY, INC. Engla

Suile 110 ite 221 44-908-667595

3020 Holcomb Bnd?e Road SGrea( Valley Parkway Telex 825135 VTIUK G

Norcross, GA 300 Great Valley Corporate Center

404-446-1326 g‘aslvgg.ggdggﬂas th)-sﬂ| TEé:HFNOLOGY FRANCE S.A.R.L,
040~ ue du Feminaire

YLSI TECHNOLOGY, INC. FAX 215.644-7048 Centra '

uitesAa 9461 G

1350 Remington Road VLS TECHNOLOGY, INC. E o6 : R"“g's edex

Schggbur , 1L 60195 ggg%ﬂ?A 1o Road 33- HS& 141

312- as! Arapal oal 5608

B a2 310-9632 Richardson, TX 75081 Telex 206608 VTIFR

EUROPE

VLS! TECHNOLOGY, INC.

261 Baliardvale Street

Wilmington, MA 01887 VLS| TECHNOLQGY, LTD.
617-658-9501/9502 Midsummer House

FAX 617-657-6420 Midsummer Bouleva

214-231-6716
FAX 214-669-1413

Central Miiton Keynes MK9 3BN

VLSI TEGHNOLOGY, GmbH
Rosenkavalierplalz 10 -
D-8000 Munich 81

West Germany
49-89-926905-0
Telex521-4278-VTID

VTI SALES REPRESENTATIVES

ALABAMA

ELECTRONIC MANUFACTURERS®
AGENTS

309Jordan Lane, N.W.

Hunisville, AL 35805

800-633-2920

205-830-4030

ARIZONA

ELECTRONICS TECHNICAL

SALES ASSOCIATES, INC.

Suitle 222

4120 Norih 70 Street

Scottsdale, AZ 85251

602-941-9137
"CALIFORNIA

LEADING CONCEPT

TECHNOLOGIES, INC.

Suite 105

3900 Birch Strest

Newport Beach, CA 92660

714-851-0654

BESTRONICS OF

SAN DIEGO, INC.

Suite 102

9683 Tierra Grande Street

San Diego, CA92126

£619-693-1111

EMERGING TECHNOLOGY

SALES, INC.

Suite 222

2005 De La Cruz Bivd.

Sania Clara, CA 95050

408-727-1771

COLORADO

LUSCOMBE ENGINEERING
COMPANY OF COLORADO
Suite M1100

2111 30th Street

Boulder, CO 80301
303-772-3342

CONNECTICUT

NEW ENGLAND TECHNICAL
SALES CORP.

240 Pomeroy Avenue
Meriden, CT 06450
203-237-8827

FLORIDA

SALES ENGINEERING
CONCEPTS, INC.
Suite A

2809 Lakevlew Drive
Fern Park, FL 32730
305-781-4800

FLORIDA

SALES ENGINEERING
CONCEPTS, iNC.

3170 N. Federai Way

Suite 2118

Lighthouse Point, FL 33604
305-781-4800

SALES ENGINEERING
CONCEPTS, INC.
6306-Grand Bahama Circle
Tampa, FL 33615
305-781-4800

MINNESOTA

SAI MARKETING
14525 Highway 7

OKLAHOMA

LOGIC 1 SALES, INC.
6953 South 66 Easf Avenue

Minnetonka, MN 55343 Tulsa, OK

612.935-0777 918-494-0765

TWX910-576-2723 OREGON

NEW MEXICO MICRO SALES, INC.

VARIGON ASSOCIATES Suite 210

Suite H 17575 S.W.Tualatin Valley Highway

2730 San Pedro N.E.
Albuquerque, NM 87110
505-883-4080

Aloha, OR 97006
503-642-1818

PENNSYLVANIA

. Telex 660444
GEORGIA SAI MARKETING
ELECTRONIC MANUFACTURERS' NEW YORK 3531 Simen Avenue
AGENTS L-MAR ASSOCIATES, INC, Pittsburgh, PA 15212
620 Colonial Park Drive 4515 Culver Road 412-734-2919
Roswell. GA 30075 Rachester, NY 14622 TEXAS
800-647-3773 716-323-1000
404-992-7240 TWX 510-253-0942 LOGIC 1 SALES, INC.

r Suite 112

ILLINOIS 'l;_a':‘“; foviioand ES, INC. 815 East 53 172 Street
JAMES INDUSTRIES, INC, * Austin, TX 78751

1619 Colonial Parkway
Inverness, IL 60067
312-358-8500

Telex 270340
INDIANA

SAlI MARKETING
Suite 215

2441 Production Drive -
Indianapalis, IN 46241
317-241.-9276

315-437-7779 .

NORTH CAROLINA
ELECTRONIC MANUFACTURERS'
AGENTS

8539 Glenway Court

Pineville, NG 28134

704-541-2628 -
ELECTRONIC MANUFACTURERS’
AGENTS

3463 Kernersville Road
Winston-Salem, NC 27107

512-459-1297
TWX910-874-1395
LOGIC 1 SALES, INC.
Suife 416.

10101 S.W. Freeway.
Houston, TX 77074
713-981-0233

LOGIC 1 SALES, INC,
Suite A

200 Eas! Spring Valley
Richardson, TX 75081

MARYLAND . 919-784-7304 214-234-0765
CONROY SALES FAX 214-669-3042
A WASHINGTON
Baltimore,
301.296-2444 137 South Main Street ls‘l']g:g SALES, INC.
Telex 87770 gf;fé;'.':'f{;,m 45459 2122 112th Avenue, N.E.
MASSACHUSETTS TWX 810-459.1647 Bellevue, WA 98004
NEW ENGLAND TECHNICAL Al MARKETING i 206-451-0568
SALES CORP. ireet 3860 Saturn Road. WISCONSIN
L 603 Columbus, OH 43220 SAl MARKETING
Ty 0434 614-876-8650 4238 North Woodburn

617-272-0434
MICHIGAN

SAI MARKETING

9880 East Grand River Avenue
P.0O.Box 929

Brighton, Mt 48116
313-227-1786

TWX 810-242-1518

SAI MARKETING

Suite 318

3645 Warrensville Center Road
Shaket Heights, OH 44122
216-751-3633

TWX 810-421-8289

P.0.Box 11365 .
Milwaukee, WI53211

-414-332-8024

CANADA

bbd ELECTRONICS, INC.
6535-60 Millcreek Drive
Mississauga, Ontario L5N 2M2
416-821-7800

Telex 06-218523

bbd ELECTRONICS, INC,
583 Cole Avenue

Ottawa, Ontario K2A 2B4
613-729-0023

bbd ELECTRONICS, INC.
Suite 203

298 Lakeshore Road
Pointe Claire, Quebec HS 413
514-697-0804

HONG KONG

LAFITTE GARNER, LYD,
GPQO Box 1100

Hong Kong

852-5-210265

Telex 72150

SCANDINAVIA

NORDISK ARRAYTEKNIK AB
Box 1410

§-17127 Solna

08 7349935

Telex 14932

SWITZERLAND

FABRIMEX AG
Kirchenweg 5

- Posliach

CH-8032 Zurich

01 2512929

Telex 816358 fbx ch

TAIWAN

E.P.| MATERIALS TAIWAN, LTD.
£112-3,No. 62 Fu Hsin North Read
Taipel, Taiwan

2-24898

Telex 24898

The information contained in this document has been

information, and this document does notin any way

reserves the right to make changes in the product

carefully checked and is believed to be reliable;
however, VTi shall not be responsible for any loss or
damage of whatever nature resulting from the use of,
or reliance upon, the information contained in this
document. VTI makes no guarantee or warranty
concerning the accuracy of such

extend VT!'s warranty on any product beyond that set
forth in VTi's standard terms and conditions of sale.
VTl does not guarantee that the use of any
information contained herein will notinfringe upon
the patent or other rights of third parties, and no
patent or other license is implied hereby. VTI

without notification which would render the
information contained in this document obsolete or
inaccurate. Please contact VTI for the latest
information concerning this product.

© 1985 VLS| Technology, Inc. Printed in USA.
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