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Introduction

This book has been prepared to give the user a concise list of all LS| Products
offered by Monolithic Memories. It is divided by products into sections on Military
Products Division, PROMs, PLE™ devices, PAL® devices, HAL®/ZHAL devices,
System Building Blocks/HMSI™, FIFOs, Memory Support, Arithmetic Elements
and Logic, Multipliers, 8-Bit Interface, Double-Density PLUS Interface, (CMOS
products included), Logic Cell Array, ECL10KH products and a General informa-
tion Section which has definition of Terms and Waveforms. Each section has been
designed to allow the user the most useable format for the products described.
Cross reference and selection guides are given where applicable. FIFO, PAL
devices, System' Building Blocks/HMSI™, Multipliers, 8-Bit Interface, Double-
Density PLUS Interface and ECL10KH data sheets are shown in detail for each
product. Advance Information Sheets are included to inform you of soon-to-be
released products. This LS| databook was formatted with you, the user, in mind.

For more information, contact the local Monolithic Memories sales representa-
tive or franchised distributor. In section 19 of this book Monolithic Memories Sales
Reps and Franchised Distributors are listed, for your convenience.

Products listed in the Advance Information section were due for imminent
release at the time of printing. Please contact Monolithic Memories for current
availability and full parametric specifications.
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Ordering Information

Prices
All prices are in U.S. dollars and are subject to change with-
out notice.

Terms

70%/30 days, 30%/45 days from date of invoice, FOB
Sunnyvale, California.

Minimum Order Requirements

For all orders placed in the factory there is a minimum order
requirement of $1000 ($100 per line item) except for the
following:

HAL® Circuits—A Non-Recurring Engineering (NRE) charge
is made to cover mask and test vector generation. This charge
may be amortized over the initial production commitment.
Minimum production- commitments and NRE charges are
as follows:

MIN. MIN. QTY

NRE ANNUAL QTY PER DELY
20 and 24 pin HAL
devices:
Combinatorial patterns. $2.5K 5,000 pcs 2,000 pcs
Sequential patterns $2750 5,000pcs . 2,000 pcs
ZHAL™20/20A/24A $4K 5,000 pcs 2,500 pcs
MegaHAL™:
HAL32R16 $5K 2,500 pcs 500 pcs
ZHAL64R32 $5K 1,000 pcs 200 pcs

ProPAL™ Circuits — ProPAL circuits are programmed PAL
devices which are functionally tested by Monolithic Memories

2) Lead Time: Initial code acceptance six weeks.
Standard lead time plus two weeks after
code acceptance.

3) Cancellations: 60 Days

4) Schedule Change: 30 Days

5) Price Adder: . :

A nominal per unit programming and testing charge is
made and varies according to device type. Price includes
ink marking with customer pattern number.

6) Inputs: Truth Table, Paper Tape, Disk, Master; a com-
bination of two inputs are required. If only one
input is supplied, a sample lot must be signed

" off by the customer.

Commercial/Industrial/Military Codes
The letter codes “C," “l;’ and “M” are used to denote com-
mercial, industrial, and military device limits as follows:

Commercial—Ty = = 0°Cto +75°C
Vec =5VE5%
Industrial—T, = —40°Cto +85°C
Voo = 5V£10%
Military—Tp -~ =-65°C to +125°C

Ve =5V+10%
Package Codes
All devices ordered must include a package code as a suffix

to the part number. The package code definitions are shown.
below. ;

prior to shipment. The NRE charge covers setup and test PAgngg E ' DESCRIPT]ON
vector generation costs and may be amortized over the J Ceramic dual-in-line
initial production commitment quantities. A nominal per unit Ceramic dual-in-li
programming and testing charge is also made and varies s S ranme ‘I"a =in-ling
according to devicg tyqe. NREs and minimum order require- N P:;Is::cﬁ)all?;\ _line
ments for ProPAL circuits are as follows: NS Plastic dual-in-line
: MIN. MIN. QTY SKINNYDIP® ;
NRE ANNUALQTY PER DELY NL Molded leaded chip carrier
20 and 24 pin devices: ' D Side brazed ceramic dual-in-line
F Flat Pack— Bofttom Brazed
Combinatorial patterns ' $500 - 2,500 pcs 500 pcs L Leadless—Ceramic chip carrier
Sequential patterns ~ $750 2,500 pcs 500 pcs T Inverted “D" package
MegaPAL™: P - Pin Grid Array
PAL32R16 $1K 1,000 pcs 200 pcs w Cerpack
PAL64R32 $1K 500 pcs 100 pcs See “Part Numbering Systems” for complete part descriptions.
General DIP Package Width COntigurmlfn . .
Unless otherwise specified, the standard packages are “J” or 300 mil 600 mil 900 mil
“N” packages. In some instances the “D” package is the only 16, 18, 20 pin N, J
package available. Other non-standard packages and military 24 pin NS, JS N,J
Level 883B devices not listed may be available. Contact a -
sales representative of Monolithic Memories. Non-standard 28,40, 48j 52 on N
devices are considered nonreturnable by distribution to 64 pin ; D
Monolithic Memories. i
In-House PROM Programming Guidelines Screening Options s
D KK SK postyrpettem PROCESS LEVEL MARKING
500 pcs/shipment MIL-STD-883 i
16K-32K 2.5K pcs/yr/pattern Method 5004 and 5005 883B
250 pcs/shipment Level B . (Suffix)
Monolithlcfm Memories 1.3




Ordering Information

FAMILY TYPE

PAL 16
I

PAL®
Programmable Array Logic Circuits

PAL = Programmable Array Logic
PAL10H = ECL 10KH Programmable Array Logic

HAL ='Hard Array Logic

ZHAL = Zero-power Hard Array Logic

NUMBER OF ARRAY. INPUTS:
OUTPUT CELL

T

L = Active Low
H = Active High
C = Complementary

P = Programmable Polarity
RP = Registered Programmable Polarity
S

= Shared ;
RS = Registered Shared
X - = Exclusive-OR
A = Arithmetic

VX = Varled Exclusive-OR

RA = Registered Asynchronous

G = Latched
NUMBER OF OUTPUTS

SPEED

B -4 C N STD H01234

Blank = Standard
A = High Speed

B = Very High Speed
D = Ultra High Speed

POWER

. Blank = Standard
-2 = 1/2 Power
-4 = 1/4 Power

OPERATING CONDITIONS
C = Commercial
1 = industrial
M = Military

PACKAGE

N = Plastic DIP

Ceramic DIP

Plastic SKINNYDIP
Ceramic SKINNYDIP

.z
%

NL
P Pin Grid Array

L = Leadless Chip Carrier
W = Cerpack

F = Flat Pack

Plastic Leaded Chip Carrier

PROCESSING
STD = Standard
XXXX = Other

BIT PATTERN NUMBER

Monolithic m Memories



Ordering Information

PLE™ -
Programmable Loglc Element: High Performance PROMs
PLE5P8 C N STD 63S3281 AN STD
PREFIX L PROCESSING TEMPERATURE PROCESSING
PLE = Programmable STD = Standard CODE STD = Standard
Logic Element ~ XXXX = Other 6 = Commercial - XXXX = Other "
) 5 = Military
NUMBER OF INPUTS —— PACKAGE PACKAGE
. N = Plastic DIP PRODUCT N - Plastic DIP
OUTPUT TYPE —————— J . = Ceramic DIP ; 3 = Programmable J = Ceramic DIP *
P = Programmable Polarity NS = Plastic SKINNYDIP Read-Only Memory NS = Plastic SKINNYDIP
R.= Registered JS = Ceramic SKINNYDIP (PROM) JS = Ceramic SKINNYDIP
: NL = Plastic Leaded 'NL = Plastic Leaded -
NUMBER OF OUTPUTS Chip Carrier FAMILY Chip Carrier
: : : Carrie S = Schottky" = Lead ‘
TEMPERATURE CODE i ';’,:';’: Chip Carrler  2A = Registered W = Corpack P Carmer
C. = Commercial F = Flat Pack Asynchronous F  =Flat Pack
M- = Military RS = Registered :
Synchronous ~ PERFORMANCE
D = Diagnostic None = Standard
: DA = Diagnostic A = Enhanced
Asynchronous X
H OUTPUT DESIGNATOR
ECL 10KH Logic NEMORY B15t: S o, esiaAT
0=256 bits . 8 = 8192 bita, 1= Three-State -
121024 bits ‘16 = 16384 bits 2 = Three-State .
MC 10H 101 NL 2=2048 bits 32 = 32768 bits (Alterate Enables)
4= 4096 bits 64 = 65536 bits 3= Two-State. .
STANDARD PACKAGE ' 5 = Alternate Pinout
PREFIX N = Plastic DIP ;. NUMBER OF OUTPUTS ——
. = Ceramic DIP TEe e
FAMILY NL Plastic Leaded
- 10KH = High-Speed 10K ECL Chip Carrier
UNIQUE THREE-DIGIT
PART NUMBER =
Memory Support/ Arlthmetlc/
HSMI/
FIFOs Double-Denslty PLUS™ Interface
C67401 ANL SN54L.5646 J 8838 b
 CASCADABILITY PACKAGE - srmnmo——r EHI-REL SCREENING LEVEL
c = Cascadable N = Plastic DIP PREFIX 883B = Mil-Std-883, Class B
Blank = Standalone J = Ceramic DIP R
o KA
TEMPERATURE CODE NL = Plastic Leaded * T‘,’:‘f‘g,,“,,‘,,,,“:,ifj,°°‘ P‘?f: paontdri -4
67 = Commercial Chilp Carrler 54 = Military L = Leadless Chip Carrier
. PART NUMBER ; W = Cerpack
) FAMILY NS= Plastic SKINNYDIP
s:;e::: Stoaind S o Shomky i JS = Ceramic SKINNYDIP
3 nk = Standa = Low-Power Schottky = s P
A/B = Enhanced ACT = Advanced CMOS, NL® Plastic Leaded Chip Carrier -
o TTL-Compatible UNIQUE THREE-DIGIT
PART NUMBER
Monolithic m Memories 15
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Terms and Conditions of Sale

Monolithic Memories

Terms and COnditions of Sale

General Provisions

1. ACCEPTANCE THE TERMS OF SALE CONTAINED HEREIN APPLY TO
ALL QUOTATIONS MADE AND PURCHASE ORDERS ENTERED INTO BY THE
SELLER. SOME OF THE TERMS SET OUT HERE MAY DIFFER FROM THOSE
IN BUYER'S PURCHASE ORDER AND SOME MAY BE NEW. THIS ACCEPT-
ANCE IS CONDITIONAL ON BUYER'S ASSENT TO THE TERMS SET OUT
HERE IN LIEU OF THOSE IN BUYER'S PURCHASE ORDER. SELLER'S FAIL-
URE TO OBJECT TO PROVISIONS CONTAINED IN. ANY COMMUNICATION
FROM BUYER SHALL NOT BE DEEMED A WAIVER OF THE PROVISIONS OF
THIS. ACCEPTANCE. ANY CHANGES IN THE TERMS CONTAINED HEREIN
MUST SPECIFICALLY BE AGREED TO IN WRITING BUY AN OFFICER OF THE
SELLER BEFORE BECOMING BINDING ON EITHER THE SELLER OR THE
BUYER. All orders or contracts must be approved and accepted by the Seller at its
home office. These terms shall be applicable whether or not they are attached to or
enclosed with the products to be sold hereunder.

2. TAXES Unless otherwise specifically provided herein, the amount of any pres-
ent or future sales, revenue, excise or other tax applicable to the products covered
by this order or the manufacture of sale thereof, shall be added to the purchase
price and shall be paid by the Buyer, or in lieu thereof thie Buyer shall provide the
Seller with a tax exemption certificate acceptable to the taxing authorities. In the
event Seller is required to pay any such tax, fee, or charge, at the time of sale or
thereafter, the Buyer shall reimburse Seller therefore.

3. RELEASE Prices apply only if the quantity hereunder is released within twelve
(12) months and shipments scheduled no more than eighteen (18) months from
the date of Seller’s receipt of Buyer's order; otherwise, Seller's standard prices in
effect at the time of release date shall apply to the quanmy shlpped and Buyer
shall be invoiced for the difference in price, if any.

4. FOB POINT Shipments of goods within and outside the U.S. shall be delivered
FOB Seller’s plant, and title and liability. for loss or damage thereto shall pass to
Buyer upon Seller's tender of delivery of the goods to a carrier for shipment to
Buyer, and any loss or damage thereafter shall not relieve Buyer of any obligation
hereunder. Buyer shall reimburse Seller for taxes and-any other expenses incurred
or licenses or clearance required at port of entry and destination. Seller may
deliver the goods in installments. Unless otherwise agreed, all items shall be
packaged and packed in accordance with Selier's normal practices.

5. DELIVERY All shipping dates are estimates only and are dependent upon
prompt receipt of all necessary information from Buyer. Shipments may be made in
installments. Seller shall be excused from performance and shall not be liable for
any delay in delivery or for nondelivery, in whole or in part, caused by the occur-
rence of any contingency beyond the reasonable contro! of Seller, including but not
limited to, war (whether or not an actual declaration thereof is made), sabotage,
insurrection, riot or other act of civil disobedience, act of a public enemy, failure or
delay in transportation, act of any government or any agency or subdivision thereof
affecting the terms of this contract or otherwise, judicial action, labor dispute,
accident, defaults of suppliers, fire, explosion, flood, storm or other acts of God,
shortage of labor, fuel, raw material or machinery or technical or yield failures
where Seller has exercised ordinary care in the prevention thereof. If any such
contingency occurs, Seller may at its sole discretion allocate production and
delivery among Seller’s customers.

6. PAYMENT TERMS (a) Unless otherwise agreed, payment terms are 70%
thirty (30) days; 30% forty-five (45) days after date of invoice. No discounts are
authorized. Shipments, deliveries, and performance of work shall at all times be
subject to the approval of the Seller’s credit department and the Seller may at any
time decline to make any shipments or deliveries or perform any work except upon
receipt of payment or upon terms and condition or security satisfactory to such
department.

(b) If in the judgment of the Seller, the financial condition of the Buyer at any
time does not justify continuation of production or shipment on the terms of pay-
ment originally specified, the Seller may require full or partial payment in advance
and, in the event of the bankruptcy or insolvency of the Buyer or in the event any
proceeding is brought by or against the Buyer under the bankruptcy or insolvency
laws, the Seller shall be entitled to cancel any order then outstanding and shall
receive reimbursement for its cancellation charges.

(c) Each shipment shall be considered a separate and independent transaction,
and payment therefore shall be made accordingly. If shipments are delayed by the
Buyer, payments shall become due on the date when the Seller is prepared to
make shipment. If the work covered by the purchase order is delayed by the Buyer,
payments shall be made based on the purchase price and the percentage of
completion. Products held for the Buyer shall be at the risk and expense of the
Buyer.

7. INSPECTION Unless otherwise specified and agreed upon, the matérial to be
furnished under this order shall be subject to the Seller’s standard inspection at the
place of manufacture. If it has been agreed upon and specified in this order that
Buyer is to inspect or provide for inspection at place of manufacture such inspec-
tion shall be so conducted as to not interfere unreasonably with Seller's operations
and consequent approval or rejection shall be made before shipment of the materi-
als. Notwithstanding the foregoing, if, upon receipt of such material by Buyer, the
same shall appear not to conform to the contract, the Buyer shall immediately
notify the Seller of such conditions and afford the Seller a reasonable opportunity
to inspect the material. No material shall be returned without Seller's consent.
Seller's Return Material Authorization form must accompany such returned
material.

8. LIMITED WARRANTY AND LIMITED REMEDY The Seller warrants that the
products to be delivered under this purchase order will be free from defects in
material and workmanship under normal use and service. Seller’s obligations un-
der this Warranty are limited to replacing or repairing or giving credit for, at its
option, at its factory, any of said products which shall, within one (1) year after
shipment, be returned to the Seller’s factory of origin, transportation charges
prepaid, and which are, after examination, disclosed to the Seller's satisfaction to
be thus defective. THIS WARRANTY IS EXPRESSED IN LIEU OF ALL OTHER
WARRANTIES, EXPRESSED, STATUTORY OR IMPLIED, INCLUDING THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PAR-
TICULAR PURPOSE, AND OF ALL OTHER OBLIGATIONS OR LIABILITIES ON
THE SELLER'S PART, AND IT NEITHER ASSUMES NOR AUTHORIZES ANY
OTHER PERSON TO ASSUME FOR THE SELLER ANY OTHER LIABILITIES IN
CONNECTION WITH THE SALE OF THE SAID ARTICLES. This Warranty shall
not apply to any of such products which shall have been repaired or altered, except
by the Seller, or which shall have been subjected to misuse, negligence, or-acci-
dent. The aforementioned provisions do not extend the original warranty period of
any product which has either been repaired or replaced by Seller.

It is understood that if this order calls for the delivery of semiconductor devices
which are not furnished and fully encapsulated, that no warranty, statutory, ex-
pressed or implied, including the implied warranty of merchantability and fitness for
a particular purpose, shall apply. All such devices are sold as-is, where-is.

9. PATENT INDEMNIFICATION Buyer shali hold Seller harmless from and
defend Seller against any cost, expenses, damages or liabilities arising from Sel-
ler's compliance with Buyer’s designs or specifications. Except as set forth above,
the Seller agrees to protect and hold harmless the Buyer from any and all claims,
demands, proceedings, actions, liabilities and costs resulting from any alleged
infringement of patents in the United States owned by third parties by Products
purchased by Buyer from Seller, provided the Buyer gives to Seller prompt notice
of any such claim made against the Buyer and authorizes the Seller to settle or
defend any such claim, demand, proceeding or action and assists the Seller in so
doing (at the Seller’s expense) upon request by the Seller. Should, as a resuit of
any such claim, demand, proceeding or action, the Buyer be enjoined from seliing
or using the product, the Seller shall either (1) procure for the Buyer the right to use
or sell the product; (2) modify the product so that it becomes noninfringing; (3)
upon return of the product provide to the Buyer a noninfringing product meeting the
same functional specifications as the product; or (4) authorize the return of the
product to the Seller and upon its receipt refund to the Buyer the cost of the product
plus transportation charges. The foregoing states the entire liability of the Seller for
infringement of the patents of third parties and, in particular, the Seller has no
obligation to indemnify the buyer for infringement of patents resulting from combin-
ations of the product with other products whether or not supplied by the Seller.
THIS PROVISION IS STATED IN LIEU OF ANY OTHER EXPRESSED, IMPLIED,
OR STATUTORY WARRANTY AGAINST INFRINGEMENT AND SHALL BE THE
SOLE AND EXCLUSIVE REMEDY FOR PATENT INFRINGEMENT OF ANY
KIND.

10. DAMAGE LIMITATION INDEPENDENTLY OF ANY OTHER LIMITATION
HEREOF AND REGARDLESS OF WHETHER THE PURPOSE OF SUCH
LIMITATION IS SERVED, IT IS AGREED THAT IN NO EVENT SHALL SELLER
BE LIABLE FOR SPECIAL, INCIDENTAL OR CONSEQUENTIAL DAMAGES OF
ANY KIND UNDER THIS ORDER.

11. SALE CONVEYS NO LICENSE Seller’s products are offered for sale and are
sold by Seller subject in every case to the condition that such sale does not convey
any license, expressly or by implication, estoppel or otherwise, under any patent
claim with respect to which Seller can grant licenses covering a completed equip-
ment, or any assembly, circuit, combination, method or process in which any such
products are used as components (notwithstanding the fact that such products
ma